
SEQUENCE LISTING 

SEQ ID NO: 1 
HUP promoter from Chlorella (subsequence of GenBank accession number X55349) 

GATCAGACGGGCCTGACCTGCGAGATAATCAAGTGCTCGTAGGCAACCAACTCA 
GCAGCTGCTTGGTGTTGGGTCTGCAGGATAGTGTTGCAGGGCCCCAAGGACAGC 
AGGGGAACTTACACCTTGTCCCCGACCCAGTTTTATGGAGTGCATTGCCTCAAGA 
GCCTAGCCGGAGCGCTAGGCTACATACTTGCCGCACCGGTATGAGGGGATATAG 
TACTCGCACTGCGCTGTCTAGTGAGATGGGCAGTGCTGCCCATAAACAACTGGCT 
GCTCAGCCATTTGTTGGCGGACCATTCTGGGGGGGCCAGCAATGCCTGACTTTCG 
GGTAGGGTGAAAACTGAACAAAGACTACCAAAACAGAATTTCTTCCTCCTTGGA 
GGTAAGCGCAGGCCGGCCCGCCTGCGCCCACATGGCGCTCCGAACACCTCCATA 
GCTGTAAGGGCGCAAACATGGCCGGACTGTTGTCAGCACTCTTTCATGGCCATAC 
AAGGTCATGTCGAGATTAGTGCTGAGTAAGACACTATCACCCCATGTTCGATTGA 
AGCCGTGACTTCATGCCAACCTGCCCCTGGGCGTAGCAGACGTATGCCATCATGA 
CCACTAGCCGACATGCGCTGTCTTTTGCCACCAAAACAACTGGTACACCGCTCGA 
AGTCGTGCCGCACACCTCCGGGAGTGAGTCCGGCGACTCCTCCCCGGCGGGCCG 
CGGCCCTACCTGGGTAGGGTCGCCATACGCCCACGACCAAACGACGCAGGAGGG 
GATTGGGGTAGGGAATCCCAACCAGCCTAACCAAGACGGCACCTATAATAATAG 
GTGGGGGGACTAACAGCCCTATATCGCAAGCTTTGGGTGCCTATCTTGAGAAGCA 
CGAGTTGGAGTGGCTGTGTACGGTCGACCCTAAGGTGGGTGTGCCGCAGCCTGA 
AACAAAGCGTCTAGCAGCTGCTTCTATAATGTGTCAGCCGTTGTGTTTCAGTTAT 
ATTGTATGCTATTGTTTGTTCGTGCTAGGGTGGCGCAGGCCCACCTACTGTGGCG 
GGCCATTGGTTGGTGCTTGAATTGCCTCACCATCTAAGGTCTGAACGCTCACTCA 
AACGCCTTTGTACAACTGCAGAACTTTCCTTGGCGCTGCAACTACAGTGTGCAAA 
CCAGCACATAGCACTCCCTTACATCACCCAGCAGTACAACA 

SEQ ID NO: 2 
Chlorella ellipsoidea nitrate reductase promoter from AY307383 

CGCTGCGCACCAGGGCCGCCAGCTCGCTGATGTCGCTCCAAATGCGGTCCCCCGA 
TTTTTTGTTCTTCATCTTCTCCACCTTGGTGGCCTTCTTGGCCAGGGCCTTCAGCTG 
CATGCGCACAGACCGTTGAGCTCCTGATCAGCATCCTCAGGAGGCCCTTTGACAA 
GCAAGCCCCTGTGCAAGCCCATTCACGGGGTACCAGTGGTGCTGAGGTAGATGG 
GTTTGAAAAGGATTGCTCGGTCGATTGCTGCTCATGGAATTGGCATGTGCATGCA 
TGTTCACAATATGCCACCAGGCTTTGGAGCAAGAGAGCATGAATGCCTTCAGGC 
AGGTTGAAAGTTCCTGGGGGTGAAGAGGCAGGGCCGAGGATTGGAGGAGGAAA 
GCATCAAGTCGTCGCTCATGCTCATGTTTTCAGTCAGAGTTTGCCAAGCTCACAG 
GAGCAGAGACAAGACTGGCTGCTCAGGTGTTGCATCGTGTGTGTGGTGGGGGGG 
GGGGGGTTAATACGGTACGAAATGCACTTGGAATTCCCACCTCATGCCAGCGGA 
CCCACATGCTTGAATTCGAGGCCTGTGGGGTGAGAAATGCTCACTCTGCCCTCGT 
TGCTGAGGTACTTCAGGCCGCTGAGCTCAAAGTCGATGCCCTGCTCGTCTATCAG 
GGCCTGCACCTCTGGGCTGACCGGCTCAGCCTCCTTCGCGGGCATGGAGTAGGCG 
CCGGCAGCGTTCATGTCCGGGCCCAGGGCAGCGGTGGTGCCATAAATGTCGGTG 
ATGGTGGGGAGGGGGGCCGTCGCCACACCATTGCCGTTGCTGGCTGACGCATGC 
ACATGTGGCCTGGCTGGCACCGGCAGCACTGGTCTCCAGCCAGCCAGCAAGTGG 
CTGTTCAGGAAAGCGGCCATGTTGTTGGTCCCTGCGCATGTAATTCCCCAGATCA 
AAGGAGGGAACAGCTTGGATTTGATGTAGTGCCCAACCGGACTGAATGTGCGAT 
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GGCAGGTCCCTTTGAGTCTCCCGAATTACTAGCAGGGCACTGTGACCTAACGCAG 
CATGCCAACCGCAAAAAAATGATTGACAGAAAATGAAGCGGTGTGTCAATATTT 
GCTGTATTTATTCGTTTTAATCAGCAACCAAGTTCGAAACGCAACTATCGTGGTG 
ATCAAGTGAACCTCATCAGACTTACCTCGTTCGGCAAGGAAACGGAGGCAC CAA 
ATTCCAATTTGATATTATCGCTTGCCAAGCTAGAGCTGATCTTTGGGAAACCAAC 
TGCCAGACAGTGGACTGTGATGGAGTGCCCCGAGTGGTGGAGCCTCTTCGATTCG 
GTTAGTCATTACTAACGTGAACCCTCAGTGAAGGGACCATCAGACCAGAAAGAC 
CAGATCTCCTCCTCGACACCGAGAGAGTGTTGCGGCAGTAGGACGACAAG 

SEQ ID NO: 3 
Yeast sucrose invertase 

MTNETSDRPLVHFTPNKGWMNDPNGLWYDEKDAKWHLYFQYNPNDTVWGTPLF 
WGHATS DDLTNWED QPIAIAP KRND S GAFS GS MVVDYNNTS GFFNDTIDPRQRCVAI 
WTYNTPESEEQYISYSLDGGYTFTEYQKNPVLAANSTQFRDPKVFWYEPS QKWIMT 
AA KS QDYKIEIYSSDDLKSWKLES AFANEGFLGYQYECPGLIEVPTEQDPS KSYWVM 
FISINPGAPAGGSFNQYFVGSFNGTHFEAFDNQSRVVDFGKDYYALQTFFNTDPTYGS 
ALGIAWASNWEYSAFVPTNPWRSSMSLVRKFSLNTEYQANPETELINLKAEPILNISN 
AGPWS RFATNTTLTKANS YNVDLS NS TGTLEFELVYAVNTTQTIS KS VFADLS LWFK 
GLEDPEEYLRMGFEVS AS S FFLDRGNS KV KFVKENPYFTNRMS VNNQPFKS END LS Y 
YKVYGLLDQNILELYFNDGDVVSTNTYFMTTGNALGSVNMTTGVDNLFYIDKFQVR 
EVK 

SEQ ID NO: 4 
Yeast secretion signal 

MLLQAFLFLLAGFAAKISAS 

SEQ ID NO: 5 
Higher plants secretion signal 

MANKS LLLLLLLG S LAS G 

SEQ ID NO: 6 
Consensus eukaryotic secretion signal 

MARLPLAALG 

SEQ ID NO: 7 
Combination higher plant/eukaryotic secretion signal 

MANKLLLLLLLLLLPLAASG 

SEQ ID NO: 8 
S. cerevisiae sucrose invertase NP_012104 

GAATTCCCCAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATATCAAAG 
ATACAGTCTCAGAAGACCAAAGGGCTATTGAGACTTTTCAACAAAGGGTAATAT 
CGGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTCATCAAAAGGAC 
AGTAGAAAAGGAAGGTGGCACCTACAAATGCCATCATTGCGATAAAGGAAAGGC 
TATCGTTCAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACG 
AGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGAT 
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TGATGTGAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATATCAAAGAT 
ACAGTCTCAGAAGACCAAAGGGCTATTGAGACTTTTCAACAAAGGGTAATATCG 
GGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTCATCAAAAGGACAG 
TAGAAAAGGAAGGTGGCACCTACAAATGCCATCATTGCGATAAAGGAAAGGCTA 
TCGTTCAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAG 
GAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTG 
ATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAA 
GACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACACGCTGAAATC 
ACCAGTCTCTCTCTACAAATCTATCTCTGGCGCGCCATATCAATGCTTCTTCAGGC 
CTTTCTTTTTCTTCTTGCTGGTTTTGCTGCCAAGATCAGCGCCTCTATGACGAACG 
AAACCTCGGATAGACCACTTGTGCACTTTACACCAAACAAGGGCTGGATGAATG 
ACCCCAATGGACTGTGGTACGACGAAAAAGATGCCAAGTGGCATCTGTACTTTC 
AATACAACCCGAACGATACTGTCTGGGGGACGCCATTGTTTTGGGGCCACGCCAC 
GTCCGACGACCTGACCAATTGGGAGGACCAACCAATAGCTATCGCTCCGAAGAG 
GAACGACTCCGGAGCATTCTCGGGTTCCATGGTGGTTGACTACAACAATACTTCC 
GGCTTTTTCAACGATACCATTGACCCGAGACAACGCTGCGTGGCCATATGGACTT 
ACAACACACCGGAGTCCGAGGAGCAGTACATCTCGTATAGCCTGGACGGTGGAT 
ACACTTTTACAGAGTATCAGAAGAACCCTGTGCTTGCTGCAAATTCGACTCAGTT 
CCGAGATCCGAAGGTCTTTTGGTACGAGCCCTCGCAGAAGTGGATCATGACAGC 
GGCAAAGTCACAGGACTACAAGATCGAAATTTACTCGTCTGACGACCTTAAATCC 
TGGAAGCTCGAATCCGCGTTCGCAAACGAGGGCTTTCTCGGCTACCAATACGAAT 
GCCCAGGCCTGATAGAGGTCCCAACAGAGCAAGATCCCAGCAAGTCCTACTGGG 
TGATGTTTATTTCCATTAATCCAGGAGCACCGGCAGGAGGTTCTTTTAATCAGTA 
CTTCGTCGGAAGCTTTAACGGAACTCATTTCGAGGCATTTGATAACCAATCAAGA 
GTAGTTGATTTTGGAAAGGACTACTATGCCCTGCAGACTTTCTTCAATACTGACC 
CGACCTATGGGAGCGCTCTTGGCATTGCGTGGGCTTCTAACTGGGAGTATTCCGC 
ATTCGTTCCTACAAACCCTTGGAGGTCCTCCATGTCGCTCGTGAGGAAATTCTCTC 
TCAACACTGAGTACCAGGCCAACCCGGAAACCGAACTCATAAACCTGAAAGCCG 
AACCGATCCTGAACATTAGCAACGCTGGCCCCTGGAGCCGGTTTGCAACCAACA 
CCACGTTGACGAAAGCCAACAGCTACAACGTCGATCTTTCGAATAGCACCGGTA 
CACTTGAATTTGAACTGGTGTATGCCGTCAATACCACCCAAACGATCTCGAAGTC 
GGTGTTCGCGGACCTCTCCCTCTGGTTTAAAGGCCTGGAAGACCCCGAGGAGTAC 
CTCAGAATGGGTTTCGAGGTTTCTGCGTCCTCCTTCTTCCTTGATCGCGGGAACAG 
CAAAGTAAAATTTGTTAAGGAGAACCCATATTTTACCAACAGGATGAGCGTTAA 
CAACCAACCATTCAAGAGCGAAAACGACCTGTCGTACTACAAAGTGTATGGTTT 
GCTTGATCAAAATATCCTGGAACTCTACTTCAACGATGGTGATGTCGTGTCCACC 
AACACATACTTCATGACAACCGGGAACGCACTGGGCTCCGTGAACATGACGACG 
GGTGTGGATAACCTGTTCTACATCGACAAATTCCAGGTGAGGGAAGTCAAGTGA 
GATCTGTCGATCGACAAGCTCGAGTTTCTCCATAATAATGTGTGAGTAGTTCCCA 
GATAAGGGAATTAGGGTTCCTATAGGGTTTCGCTCATGTGTTGAGCATATAAGAA 
ACCCTTAGTATGTATTTGTATTTGTAAAATACTTCTATCAATAAAATTTCTAATTC 
CTAAAACCAAAATCCAGTACTAAAATCCAGATCCCCCGAATTAA 

SEQ ID NO: 9 

TGTTGAAGAATGAGCCGGCGAC 

SEQ ID NO: 10 

CAGTGAGCTATTACGCACTC 
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SEQ ID NO: 11 
UTEX 329 Prototheca kruegani 

TGTTGAAGAATGAGCCGGCGAGTTAAAAAGAGTGGCATGGTTAAAGAAAATACT 
CTGGAGCCATAGCGAAAGCAAGTTTAGTAAGCTTAGGTCATTCTTTTTAGACCCG 
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTAGTAAAATAACATGGAG 
GCCCGAACCGACTAATGTTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA 
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC 
AGTAGCAGTACAAATAGAGGGGTAAAGCACTGTTTCTTTTGTGGGCTTCGAAAGT 
TGTACCTCAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGAC 
CTTGGGGGATAAGCTCCTTGGTCAAAAGGGAAACAGCCCAGATCACCAGTTAAG 
GCCCCAAAATGAAAATGATAGTGACTAAGGATGTGGGTATGTCAAAACCTCCAG 
CAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG 

SEQ ID NO: 12 
UTEX 1440 Prototheca wickerhamii 

TGTTGAAGAATGAGCCGGCGACTTAAAATAAATGGCAGGCTAAGAGATTTAATA 
ACTCGAAACCTAAGCGAAAGCAAGTCTTAATAGGGCGTCAATTTAACAAAACTT 
TAAATAAATTATAAAGTCATTTATTTTAGACCCGAACCTGAGTGATCTAACCATG 
GTCAGGATGAAACTTGGGTGACACCAAGTGGAAGTCCGAACCGACCGATGTTGA 
AAAATCGGCGGATGAACTGTGGTTAGTGGTGAAATACCAGTCGAACTCAGAGCT 
AGCTGGTTCTCCCCGAAATGCGTTGAGGCGCAGCAATATATCTCGTCTATCTAGG 
GGTAAAGCACTGTTTCGGTGCGGGCTATGAAAATGGTACCAAATCGTGGCAAAC 
TCTGAATACTAGAAATGACGATATATTAGTGAGACTATGGGGGATAAGCTCCAT 
AGTC GAGAGGGAAA CAGC CCAGAC CAC CAGTTAAGGC CC CAAAATGATAATGAA 
GTGGTAAAGGAGGTGAAAATGCAAATACAACCAGGAGGTTGGCTTAGAAGCAGC 
CATCCTTTAAAGAGTGCGTAATAGCTCACTG 

SEQ ID NO: 13 
UTEX 1442 Prototheca stagnora 

TGTTGAAGAATGAGCCGGCGAGTTAAAAAAAATGGCATGGTTAAAGATATTTCT 
CTGAAGCCATAGCGAAAGCAAGTTTTACAAGCTATAGTCATTTTTTTTAGACCCG 
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTCAAATAACATGGAG 
GCCCGAACCGACTAATGGTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA 
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC 
AGTAGCAACACAAATAGAGGGGTAAAGCACTGTTTCTTTTGTGGGCTTCGAAAGT 
TGTACCTCAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGAC 
CTTGGGGGATAAGCTCCTTGGTCAAAAGGGAAACAGCCCAGATCACCAGTTAAG 
GCCCCAAAATGAAAATGATAGTGACTAAGGACGTGAGTATGTCAAAACCTCCAG 
CAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG 

SEQ ID NO: 14 
UTEX 288 Prototheca moriformis 

TGTTGAAGAATGAGCCGGCGAGTTAAAAAGAGTGGCATGGTTAAAGATAATTCT 
CTGGAGCCATAGCGAAAGCAAGTTTAACAAGCTAAAGTCACCCTTTTTAGACCCG 
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTAAAATAACATGGAG 
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GCCCGAACCGACTAATGGTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA 
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC 
AGTAGCAACACAAATAGAGGGGTAAAGCACTGTTTCTTTTGTGGGCTTCGAAAGT 
TGTACCTCAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGAC 
CTTGGGGGATAAGCTCCTTGGTCAAAAGGGAAACAGCCCAGATCACCAGTTAAG 
GCCCCAAAATGAAAATGATAGTGACTAAGGATGTGGGTATGTTAAAACCTCCAG 
CAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG 

SEQ ID NO: 15 
UTEX 1439, UTEX 1441, UTEX 1435, UTEX 1437 Prototheca moriformis 

TGTTGAAGAATGAGCCGGCGACTTAAAATAAATGGCAGGCTAAGAGAATTAATA 
ACTCGAAACCTAAGCGAAAGCAAGTCTTAATAGGGCGCTAATTTAACAAAACAT 
TAAATAAAATCTAAAGTCATTTATTTTAGACCCGAACCTGAGTGATCTAACCATG 
GTCAGGATGAAACTTGGGTGACACCAAGTGGAAGTCCGAACCGACCGATGTTGA 
AAAATCGGCGGATGAACTGTGGTTAGTGGTGAAATACCAGTCGAACTCAGAGCT 
AGCTGGTTCTCCCCGAAATGCGTTGAGGCGCAGCAATATATCTCGTCTATCTAGG 
GGTAAAGCACTGTTTCGGTGCGGGCTATGAAAATGGTACCAAATCGTGGCAAAC 
TCTGAATACTAGAAATGACGATATATTAGTGAGACTATGGGGGATAAGCTCCAT 
AGTCGAGAGGGAAACAGCCCAGACCACCAGTTAAGGCCCCAAAATGATAATGAA 
GTGGTAAAGGAGGTGAAAATGCAAATACAACCAGGAGGTTGGCTTAGAAGCAGC 
CATCCTTTAAAGAGTGCGTAATAGCTCACTG 

SEQ ID NO: 16 
UTEX 1533 Prototheca wickerhamii 

TGTTGAAGAATGAGCCGTCGACTTAAAATAAATGGCAGGCTAAGAGAATTAATA 
ACTCGAAACCTAAGCGAAAGCAAGTCTTAATAGGGCGCTAATTTAACAAAACAT 
TAAATAAAATCTAAAGTCATTTATTTTAGACCCGAACCTGAGTGATCTAACCATG 
GTCAGGATGAAACTTGGGTGACACCAAGTGGAAGTCCGAACCGACCGATGTTGA 
AAAATCGGCGGATGAACTGTGGTTAGTGGTGAAATACCAGTCGAACTCAGAGCT 
AGCTGGTTCTCCCCGAAATGCGTTGAGGCGCAGCAATATATCTCGTCTATCTAGG 
GGTAAAGCACTGTTTCGGTGCGGGCTATGAAAATGGTACCAAATCGTGGCAAAC 
TCTGAATACTAGAAATGACGATATATTAGTGAGACTATGGGGGATAAGCTCCAT 
AGTCGAGAGGGAAACAGCCCAGACCACCAGTTAAGGCCCCAAAATGATAATGAA 
GTGGTAAAGGAGGTGAAAATGCAAATACAACCAGGAGGTTGGCTTAGAAGCAGC 
CATCCTTTAAAGAGTGCGTAATAGCTCACTG 

SEQ ID NO: 17 
UTEX 1434 Prototheca moriformis 

TGTTGAAGAATGAGCCGGCGAGTTAAAAAGAGTGGCGTGGTTAAAGAAAATTCT 
CTGGAACCATAGCGAAAGCAAGTTTAACAAGCTTAAGTCACTTTTTTTAGACCCG 
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTAAAATAACATGGAG 
GCCCGAACCGACTAATGGTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA 
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC 
AGTAGCAACACAAATAGAGGGGTAAAGCACTGTTTCTTTTGTGGGCTCCGAAAG 
TTGTACCTCAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGA 
CCTTGGGGGATAAGCTCCTTGGTCGAAAGGGAAACAGCCCAGATCACCAGTTAA 
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GGCCCCAAAATGAAAATGATAGTGACTAAGGATGTGAGTATGTCAAAACCTCCA 
GCAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG 

SEQ ID NO: 18 
UTEX 1438 Prototheca zopfii 

TGTTGAAGAATGAGCCGGCGAGTTAAAAAGAGTGGCATGGTTAAAGAAAATTCT 
CTGGAGCCATAGCGAAAGCAAGTTTAACAAGCTTAAGTCACTTTTTTTAGACCCG 
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTAAAATAACATGGAG 
GCCCGAACCGACTAATGGTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA 
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC 
AGTAGCAACACAAATAGAGGGGTAAAGCACTGTTTCTTTCGTGGGCTTCGAAAG 
TTGTACCTCAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGA 
CCTTGGGGGATAAGCTCCTTGGTCAAAAGGGAAACAGCCCAGATCACCAGTTAA 
GGCCCCAAAATGAAAATGATAGTGACTAAGGATGTGAGTATGTCAAAACCTCCA 
GCAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG 

SEQ ID NO: 19 
UTEX 1436 Prototheca moriformis 

TGTTGAAGAATGAGCCGGCGACTTAGAAAAGGTGGCATGGTTAAGGAAATATTC 
CGAAGCCGTAGCAAAAGCGAGTCTGAATAGGGCGATAAAATATATTAATATTTA 
GAATCTAGTCATTTTTTCTAGACCCGAACCCGGGTGATCTAACCATGACCAGGAT 
GAAGCTTGGGTGATACCAAGTGAAGGTCCGAACCGACCGATGTTGAAAAATCGG 
CGGATGAGTTGTGGTTAGCGGTGAAATACCAGTCGAACCCGGAGCTAGCTGGTT 
CTCCCCGAAATGCGTTGAGGCGCAGCAGTACATCTAGTCTATCTAGGGGTAAAGC 
ACTGTTTCGGTGCGGGCTGTGAGAACGGTACCAAATCGTGGCAAACTCTGAATAC 
TAGAAATGACGATGTAGTAGTGAGACTGTGGGGGATAAGCTCCATTGTCAAGAG 
GGAAACAGCCCAGACCACCAGCTAAGGCCCCAAAATGGTAATGTAGTGACAAAG 
GAGGTGAAAATGCAAATACAACCAGGAGGTTGGCTTAGAAGCAGCCATCCTTTA 
AAGAGTGCGTAATAGCTCACTG 

SEQ ID NO: 20 
Chicorium intybus invertase: Genbank Accession No. Y11124 

MSNS SNAS ES LFPATS EQPYRTAFHFQPPQNWMNDPNGPMCYNGVYHLFYQYNPFG 
PLWNLRMYWAHS VS HD LINWIHLDLAFAPTEPFDINGCLS G S ATVLPGNKPIMLYTG 
IDTENRQVQNLAVP KD LSDPYLREWVKHTGNPIIS LPEEIQPD DFRDPTTTWLEED GT 
WRLLVGS QKDKTGIAFLYHSGDFVNWTKSDSPLHKVSGTGMWECVDFFPVWVDST 
NGVDTSIINPSNRVKHVLKLGIQDHGKD CYLIGKY S AD KENYVPED ELTLS TLRLDY 
GMYYASKSFFDPVKNRRIMTAWVNESDSEADVIARGWSGVQSFPRSLWLDKNQKQ 
LLQWPIEEIEMLHQNEVSFHNKKLDGGSSLEVLGITAS QADVKISFKLANLEEAEELD 
PSWVDPQLICSENDAS KKGKFGPFGLLALA S SD LREQTAIFFRVFRKN GRYVVLMCS 
DQSRSSMKNGIEKRTYGAFVDIDPQQDEISLRTLIDHSIVESFGGRGKTCITTRVYPTL 
AIGEQARLFAFNHGTESVEISELSAWSMKKAQMKVEEP 

SEQ ID NO: 21 
Schizosaccharomyces pombe Invertase: Genbank Accession No. AB011433 
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MFLKYILASGICLVSLLS S TNAAPRHLYVKRYPVIYNA S NITEVS NS TTVPPPPFVNTT 
APNGTCLGNYNEYLPSGYYNATDRPKIHETPSSGFMNDPNGLVYTGGVYHMFFQYS 
PKTLTAGEVHWGHTVS KDLIHWENYPIAIYPDEHENGVLS LPFS GS AVVDVHNS SGL 
FS NDTIPEERIVLIYTD HWTGVAERQAIAYTTD GGYTFKKYS GNPVLDINS LQFRD PK 
VIWDFDANRWVMIVAMS QNYGIAFYS S YDLIHWTELS VFS TS GYLGLQYECPGMAR 
VPVEGTDEYKWVLFISINPGAPLGGSVVQYFVGDWNGTNFVPDDGQTRFVDLGKDF 
YASALYHS SSANADVIGVGWASNWQYTNQAPTQVFRS AMTVARKFTLRDVPQNPM 
TNLTSLIQTPLNVS LLRDETLFTAPVINS S S S LS GSPITLPSNTAFEFNVTLSINYTEGCT 
TGYCLGRIIIDSDDPYRLQSISVDVDFAASTLVINRAKAQMGWFNSLFTPSFANDIYIY 
GNVTLYGIVDNGLLELYVNNGEKTYTNDEFFLQGATPGQISFAAFQGVSENNVTVTP 
LKTIWNC 

SEQ ID NO: 22 
Picha anomala beta-fructofuranosidase (invertase): Genbank Accession No. X80640 

MIQLSPLLLLPLFSVENSIADASTEYLRPQIHLTPDQGWMNDPNGMFYDRKDKLWHV 
YFQHNPDKKSIWATPVTWGHSTS KDLLTWDYHGNALEPENDDEGIFS GS VVVDRNN 
TS GFEND S TDPEQRIVAIYTNNAQLQTQEIAYS LD KGYS FIKYD QNPVINVNS S QQRD 
PKVLWHDESNQWIMVVAKTQEFKVQIYGSPDLKKWDLKS NETS N GYLGFQYECPG 
LFKLPIENPLNDTVTS KWVLLLAINPGSPLGGSINEYFIGDFDGTTFHPDD GATRFMDI 
GKDFYAFQSFDNTEPEDGALGLAWASNWQYANTVPTENWRS S MS LVRNYTLKYVD 
VNPENYGLTLIQKPVYDTKETRLNETLKTLETINEYEVNDLKLD KS SEVATDENTERN 
ATGVEEFDLKFTQTDLKMGYSNMTTQFGLYIHS QTVKGS QETLQLVFDTLS TTW YID 
RTTQHSFQRNS PVETERISTYVEKIDTTDQGNVYTLYGVVDRNILELYEND GSIAMTN 
TEE FREGKIPTS FEVVCD SE KS FITIDELS VRELARK 

SEQ ID NO: 23 
Debaryomyces occidentalis Invertase: Genbank Accession No. X17604 

MVQVLSVLVIPLLTLFFGYVASSSIDLS VDTS EYNRPLIHETPEKGWMNDPNGLEYD K 
TAKLWHLYFQYNPNATAWGQPLYWGHATS NDLVHWDEHEIAIGPEHDNEGIFS GS I 
VVDHNNTSGFFNS S IDPNQRIVAIYTNNIPD LQTQDIAFS LD GGYTFT KYENNPVIDVS 
S NQFRDP KVEWHEREKS MDHGC S EIARVKIQIFG SANLKNWVLNS NES SGYYGNQY 
GMSRLIEVPIENS D KS KWVMFLAINPG SPLG GS IN QYFVGDFD GFQFVPDD S QTRFVD 
IGKDFYAFQTFSEVEHGVLGLAWASNWQYADQVPTNPWRS S TS LARNYTLRYVIQM 
LKLTANID KS VLPD SINVVDKLKKKNVKLTNKKPIKTNEKGSTGLEDFNITEKVLNLN 
VS PGKTHFDILINS QELNSSVDSIKIGFDSS QSLFYIDRHIPNVEFPRKQFFTDKLAAYL 
EPLDYDQDLRVESLYGIVDKNIIELYENDGTVAMTNTFFMGEGKYPHDIQIVTDTEEP 
LFELESVIIRELNK 

SEQ ID NO: 24 
Oryza sativa Invertase: Genbank Accession No. AF019113 

MATS RLTPAYD LKNAAAAVYTPLPEQPHS AEVEIRDRKPFKIISAIILSSLLLLALILVA 
VNYQAPPS HS S GDNS QPAAVMPPSRGVS QGVSEKAFRGASGAGNGVSFAWSNLMLS 
WQRTSYHFQPVKNWMNDPNGPLYYKGWYHLFYQYNPDSAVWGNITWGHAVSTD 
LINWLHLPFAMVPDQWYDVNGVWTGSATILPDGRIVMLYTGDTDDYVQDQNLAFP 
ANLSD PLLVDWVKYPNNPVIYPPPGIGVKDFRDPTTAGTAGMQNGQRLVTIGS KVG 
KTGIS LVYETTNETTFKLLYGVLHAVPGTGMWECVDLYPVSTTGENGLDTS VNGLG 
VKHVLKTS LDDDKHDYYALGTYDPVKNKWTPDNPDLDVGIGLRLDYGKYYAARTF 
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YDQNKQRRILWGWIGETDLEAVDLMKGWASLQAIPRTIVFDKKTGTNVLQRPEEEV 
ESWSSGDPITQRRIFEPGS VVPIHVSGATQLDITASFEVDETLLETTSESHDAGYDCSN 
SGGAGTRGSLGPFGLLVVADEKLSELTPVYLYVAKGGDGKAKAHLCAYQTRSSMAS 
GVEKEVYGSAVPVLD GENYS ARILIDHS IVES FAQA GRTCVRS RDYPTKDIYGAARCF 
FFNNATEASVRASLKAWQMKSFIRPYPFIPDQKS 

SEQ ID NO: 25 
Album cepa Invertase: Genbank Accession No. AJ006067 

MS SD DLES PPS S YLPIPPS D EFHDQPPPLRSWLRLLS IPLALMFLLFLATFLS NLES PPS D 
S GLVSDPVTFDVNPAVVRRGKDAGVSDKTS GVDS GFVLDPVAVD ANS VVVHRG KD 
AGVSDKTS GVDSGLLKDSPLGPYPWTNQMLSWQRTGFHFQPVKNWMNDPNGPLYY 
KGWYHFFYQYNPEGAVWGNIAWGHAVSRDLVHWTHLPLAMVPDQWYDINGVWT 
GS ATILPD GQIVMLYT GATNES VQVQNLAVPAD QS DTLLLRWKKS EANPILVPPPGIG 
DKDERDPTTAWYEPSDDTWRIVIGS KDS S HS GIAIVY ST KDFINY KLIPGILHAVERVG 
MWECVDFYPVATADS SHANHGLDPSARPSPAVKHVLKASMDDDRHDYYAIGTYDP 
AQNTWVPDDASVDVGIGLRYDWGKFYASKTFYDHAKKRRILWSWIGETDSETADIA 
KGWASLQGVPRTVLLDVKTGSNLITWPVVEIESLRTRPRDFS GITVD AGS TFKLD VG 
GAAQLDIEAEFKISSEELEAVKEADVS YNCSSSGGAAERGVLGPFGLLVLANQDLTE 
QTATYFYVSRGMDGGLNTHFCQDEKRSS KAS DIV KRIVGHS VPVLD GES FALRILVD 
HS IVES FAQG GRAS ATS RVYPTEAIYNNARVFVFNNATGA KVTAQS LKVWHMSTAI 
NEIYDPATSVM 

SEQ ID NO: 26 
Beta vulgaris subsp. vulgaris Invertase: Genbank Accession No. AJ278531 

LFYQYNPN GVIWGPPVWGHS TS KDLVNWVPQPLTMEPEMAANINGSWS GS ATILPG 
NKPAILFTGLDPKYEQVQVLAYPKDTSDPNLKEWFLAPQNPVMFPTPQNQINATSFR 
DPTTAWRLPDGVWRLLIGSKRGQRGLSLLFRSRDFVHWVQAKHPLYSDKLSGMWE 
CPDFFPVYANGDQMGVDTSIIGSHVKHVLKNSLDITKHDIYTIGDYNIKKDAYTPDIG 
YMNDSSLRYDYGKYYASKTFFDDAKKERILLGWANESSSVEDDIKKGWSGIHTIPRK 
IWLDKLGKQLIQWPIANIEKLRQKPVNIYRKVLKGGS QIEVSGITAAQADVEISFKIKD 
LKNVEKFDASWTSPQLLCS KKGAS V KGGLGPFGLLTLA SXGLEEYTAVFFRIFKAYD 
NKFVVLMC S D QS RS SLNPTNDKTTYGTFVDVNPIREGLSLRVLIDHSVVESFGAKGK 
NVITARVYPTLAINEKAHLYVFNRGTSNVEITGLTAWSMKKANIA 

SEQ ID NO: 27 
Bilidobacterium breve UCC2003 beta-fructofuranosidase (invertase): Genbank Accession 
No. AAT28190 

MTDFTPETPVLTPIRDHAAELAKAEAGVAEMAAKRNNRWYPKYHIASNGGWINDPN 
GLCFYKGRWHVFYQLHPYGTQWGPMHWGHVS STDMLNWKREPIMFAPSLEQEKD 
GVFS GS AVID DNGDLRFYYTGHRWANGHDNTGGDWQVQMTALPDNDELTS ATKQ 
GMHDCPTDKVDHHYRDPKVWKTGDTWYMTFGVS S ED KRGQMWLFS SKDMVRWE 
YERVLFQHPDPDVFMLECPDFFPIKDKDGNEKWVIGFSAMGSKPSGFMNRNVNNAG 
YMIGTWEPGGEFKPETEFRLWDCGHNYYAPQSFNVDGRQIVYGWMSPFVQPIPMED 
DGWCGQLTLPREITLDDDGDVVTAPVAEMEGLREDTLDHGSITLDMDGEQVIADDA 
EAVEIEMTIDLAASTADRAGLKIHATEDGAYTYVAYDD QIGRVVVDRQAMANGDH 
GYRAAPLTDAELASGKLDLRVFVDRGSVEVYVNGGHQVLSSYSYASEGPRAIKLVA 
EFGNLKVESLKLHHMKSIGLE 
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SEQ ID NO: 28 
Saccharomyces cerevisiae Invertase: Genbank Accession No. NP_012104 

MLLQAFLFLLAGFAAKISASMTNETSDRPLVHFTPNKGWMNDPNGLWYDEKDAKW 
HLYFQYNPNDTVWGTPLFWGHATSDDLTNWEDQPIAIAPKRNDS GAFS GS MVVDY 
NNTSGFENDTIDPRQRCVAIWTYNTPESEEQYISYSLDGGYTFTEYQKNPVLAANSTQ 
FRDPKVFWYEPS QKWIMTAAKS QDYKIEIYSSDDLKSWKLESAFANEGFLGYQYECP 
GLIEVPTEQD PS KS YWVMFIS INPGAPAGG SFN QYFVGS FNGTHFEAFDNQ SRVVDFG 
KDYYALQTFENTDPTYGS ALGIAWAS NWEYS AFVPTNPWRS S MS LVRKFS LNTEYQ 
ANPETELINLKAEPILNISNAGPWSRFATNTTLTKANSYNVDLSNSTGTLEFELVYAV 
NTTQTIS KS VFADLS LWFKGLEDPEEYLRMGFEVS A S S FFLDRGNS KV KFV KENPYFT 
NRMSVNNQPFKS END LS YYKVYGLLD QNILELYFND GDVVS TNTYFMTTGNALGS V 
NMTTGVDNLFYIDKFQVREVK 

SEQ ID NO: 29 
Zymomonas mobilis Invertase A: Genbank Accession No. AY171597 

MESPSYKNLIKAEDAQKKAGKRLLSSEWYPGFHVTPLTGWMNDPNGLIFFKGEYHL 
FYQYYPFAPVWGPMHWGHA KS RDLVHWETLPVALAPGDLFDRD GCFS GCAVDNN 
GVLTLIYTGHIVLS ND S PDAIREVQCMATS ID GIHFQKEGIVLEKAPMPQVAHFRD PR 
VWKENDHWFMVVGYRTDDEKHQGIGHVALYRSENLKDWIFVKTLLGDNS QLPLGK 
RAFMWECPDFFSLGNRSVLMFSPQGLKAS GYKNRNLFQNGYILGKWQAPQFTPETS 
FQELDYGHDFYAAQRFEAKDGRQILIAWFDMWENQKPS QRDGWAGCMTLPRKLDL 
IDNKIVMTPVREMEILRQS EKIES VVTLS DAEHPFTMD S PLQEIELIFD LE KS S AYQAG 
LALRCNGKGQETLLYIDRS QNRIILDRNRSGQNVKGIRSCPLPNTS KVRLHIFLDRSSIE 
IFVGDD QTQGLYS IS S RIFPD KD S LKGRLFAIEGYAVFDS FKRWTLQDANLAAFS S DA 
C 

SEQ ID NO: 30 
Cinnamomum camphora FATB1 (Genbank Q39473) amino acid sequence with Prototheca 
moriformis delta 12 fatty acid desaturase transit peptide. 

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERSALRGRAPDWSMLFAVITTIFSAAEKQ 
WTNLEWKPKPNPPQLLDDHFGPHGLVERRTFAIRS YEVGPDRS TS IVAVMNHLQEAA 
LNHAKSVGILGDGFGTTLEMS KRDLIWVVKRTHVAVERYPAWGDTVEVECWVGAS 
GNNGRRHDFLVRD CKTGEILTRCTS LS VMMNTRTRRLS KIPEEVRGEIGPAFIDNVAV 
KDEEIKKPQKLNDSTADYIQGGLTPRWNDLDINQHVNNIKYVDWILETVPDSIFESHH 
IS S FTIEYRRECTMD S VLQS LTTVS GGS SEA GLVCEHLLQLEGGS EVLRAKTEWRPKL 
TDSFRGISVIPAES S V 

SEQ ID NO: 31 
Relevant codon optimized expression construct of Cinnamomum camphora FATB1 cDNA 
with Prototheca moriformis delta 12 fatty acid desaturase transit peptide. 

GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC 
CGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGC 
TGGGCAGTGCTGCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG 
TGTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC 
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA 
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TTTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT 
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT 
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA 
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTTCAGCTACAACGGCAGGAGTC 
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC 
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT 
GCGCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGG 
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT 
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG 
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT 
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC 
GTCCCTTGACGGCGCTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGC 
AGAGGCGGCGGCAGCAGAGCGGCGGCAGCAGCGGCGGGGGCCACCCTTCTTGCG 
GGGTCGCGCCCCAGCCAGCGGTGATGCGCTGATCCCAAACGAGTTCACATTCATT 
TGCATGCCTGGAGAAGCGAGGCTGGGGCCTTTGGGCTGGTGCAGCCCGCAATGG 
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG 
TTCCATAGTGCATTGGACTGCATTTGGGTGGGGCGGCCGGCTGTTTCTTTCGTGTT 
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT 
CGTGTGCACGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC 
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC 
TCCACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGC 
CCAGCAGACCATCGGCTGCTCCGACGCCGCCGTGTTCCGCCTGTCCGCCCAGGGC 
CGCCCCGTGCTGTTCGTGAAGACCGACCTGTCCGGCGCCCTGAACGAGCTGCAGG 
ACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCGTGCCCTGCGCCGCCGT 
GCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGCTGCTGGGCGAGGTGCC 
CGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG 
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACC 
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG 
TGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT 
TCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACCTGGTGGTGACCCACG 
GCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTCAT 
CGACTGCGGCCGCCTGGGCGTGGCCGACCGCTACCAGGACATCGCCCTGGCCAC 
CCGCGACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCT 
GTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC 
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC 
GCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT 
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT 
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC 
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC 
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC 
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA 
CGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC 
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC 
CACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCG 
GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCT 
GATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGAC 
ACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCA 
ACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCG 
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC 
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC 
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ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTC 
GTTTCAGTCACAACCCGCAAACACTAGTATGGCTATCAAGACGAACAGGCAGCC 
TGTGGAGAAGCCTCCGTTCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCA 
CTGTTTCGAGCGCTCGGCGCTTCGTGGGCGCGCCCCCGACTGGTCCATGCTGTTC 
GCCGTGATCACCACCATCTTCTCCGCCGCCGAGAAGCAGTGGACCAACCTGGAGT 
GGAAGCCCAAGCCCAACCCCCCCCAGCTGCTGGACGACCACTTCGGCCCCCACG 
GCCTGGTGTTCCGCCGCACCTTCGCCATCCGCAGCTACGAGGTGGGCCCCGACCG 
CTCCACCAGCATCGTGGCCGTGATGAACCACCTGCAGGAGGCCGCCCTGAACCA 
CGCCAAGTCCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGTCC 
AAGCGCGACCTGATCTGGGTGGTGAAGCGCACCCACGTGGCCGTGGAGCGCTAC 
CCCGCCTGGGGCGACACCGTGGAGGTGGAGTGCTGGGTGGGCGCCTCCGGCAAC 
AACGGCCGCCGCCACGACTTCCTGGTGCGCGACTGCAAGACCGGCGAGATCCTG 
ACCCGCTGCACCTCCCTGAGCGTGATGATGAACACCCGCACCCGCCGCCTGAGCA 
AGATCCCCGAGGAGGTGCGCGGCGAGATCGGCCCCGCCTTCATCGACAACGTGG 
CCGTGAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAACGACTCCACCGCCG 
ACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACGACCTGGACATCAACCAGC 
ACGTGAACAACATCAAGTACGTGGACTGGATCCTGGAGACCGTGCCCGACAGCA 
TCTTCGAGAGCCACCACATCTCCTCCTTCACCATCGAGTACCGCCGCGAGTGCAC 
CATGGACAGCGTGCTGCAGTCCCTGACCACCGTGAGCGGCGGCTCCTCCGAGGC 
CGGCCTGGTGTGCGAGCACCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGCTGCG 
CGCCAAGACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGCGT 
GATCCCCGCCGAGTCCAGCGTGATGGACTACAAGGACCACGACGGCGACTACAA 
GGACCACGACATCGACTACAAGGACGACGACGACAAGTGATGACTCGAGGCAGC 
AGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTG 
CCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCC 
TCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCT 
ATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCC 
AACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCT 
CACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCA 
ACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACA 
CAAATGGAAAGCTT 

SEQ ID NO: 32 
Cuphea hookeriana FATB2 (Genbank AAC49269) amino acid sequence with Prototheca 
moriformis delta 12 fatty acid desaturase transit peptide. 

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERSALRGRAQLPDWSRLLTAITTVFVKS K 
RPDMHDRKS KRPDMLVDSFGLESTVQD GLVFRQS FS IRS YEIGTDRTAS IETLMNHLQ 
ETSLNHCKSTGILLDGFGRTLEMCKRDLIWVVIKMQIKVNRYPAWGDTVEINTRFSR 
LGKIGMGRDWLISDCNTGEILVRATSAYAMMNQKTRRLS KLPYEVHQEIVPLFVDSP 
VIEDSDLKVHKFKVKTGDSIQKGLTPGWNDLDVNQHVSNVKYIGWILESMPTEVLET 
QELCSLALEYRRECGRDSVLESVTAMDPS KVGVRS QYQHLLRLED GTAIVNGATEW 
RPKNAGANGAISTGKTSNGNSVS 

SEQ ID NO: 33 
Relevant codon optimized expression construct of Cuphea hookeriana FATB2 cDNA with 
Prototheca moriformis delta 12 fatty acid desaturase transit peptide. 

GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC 
CGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGC 
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TGGGCAGTGCTGCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG 
TGTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC 
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA 
TTTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT 
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT 
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA 
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTTCAGCTACAACGGCAGGAGTC 
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC 
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT 
GCGCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGG 
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT 
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG 
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT 
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC 
GTCCCTTGACGGCGCTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGC 
AGAGGCGGCGGCAGCAGAGCGGCGGCAGCAGCGGCGGGGGCCACCCTTCTTGCG 
GGGTCGCGCCCCAGCCAGCGGTGATGCGCTGATCCCAAACGAGTTCACATTCATT 
TGCATGCCTGGAGAAGCGAGGCTGGGGCCTTTGGGCTGGTGCAGCCCGCAATGG 
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG 
TTCCATAGTGCATTGGACTGCATTTGGGTGGGGCGGCCGGCTGTTTCTTTCGTGTT 
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT 
CGTGTGCACGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC 
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC 
TCCACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGC 
CCAGCAGACCATCGGCTGCTCCGACGCCGCCGTGTTCCGCCTGTCCGCCCAGGGC 
CGCCCCGTGCTGTTCGTGAAGACCGACCTGTCCGGCGCCCTGAACGAGCTGCAGG 
ACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCGTGCCCTGCGCCGCCGT 
GCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGCTGCTGGGCGAGGTGCC 
CGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG 
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACC 
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG 
TGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT 
TCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACCTGGTGGTGACCCACG 
GCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTCAT 
CGACTGCGGCCGCCTGGGCGTGGCCGACCGCTACCAGGACATCGCCCTGGCCAC 
CCGCGACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCT 
GTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC 
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC 
GCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT 
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT 
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC 
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC 
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC 
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA 
CGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC 
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC 
CACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCG 
GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCT 
GATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGAC 
ACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCA 
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ACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCG 
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC 
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC 
ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTC 
GTTTCAGTCACAACCCGCAAACACTAGTATGGCTATCAAGACGAACAGGCAGCC 
TGTGGAGAAGCCTCCGTTCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCA 
CTGTTTCGAGCGCTCGGCGCTTCGTGGGCGCGCCCAGCTGCCCGACTGGAGCCGC 
CTGCTGACCGCCATCACCACCGTGTTCGTGAAGTCCAAGCGCCCCGACATGCACG 
ACCGCAAGTCCAAGCGCCCCGACATGCTGGTGGACAGCTTCGGCCTGGAGTCCA 
CCGTGCAGGACGGCCTGGTGTTCCGCCAGTCCTTCTCCATCCGCTCCTACGAGAT 
CGGCACCGACCGCACCGCCAGCATCGAGACCCTGATGAACCACCTGCAGGAGAC 
CTCCCTGAACCACTGCAAGAGCACCGGCATCCTGCTGGACGGCTTCGGCCGCACC 
CTGGAGATGTGCAAGCGCGACCTGATCTGGGTGGTGATCAAGATGCAGATCAAG 
GTGAACCGCTACCCCGCCTGGGGCGACACCGTGGAGATCAACACCCGCTTCAGC 
CGCCTGGGCAAGATCGGCATGGGCCGCGACTGGCTGATCTCCGACTGCAACACC 
GGCGAGATCCTGGTGCGCGCCACCAGCGCCTACGCCATGATGAACCAGAAGACC 
CGCCGCCTGTCCAAGCTGCCCTACGAGGTGCACCAGGAGATCGTGCCCCTGTTCG 
TGGACAGCCCCGTGATCGAGGACTCCGACCTGAAGGTGCACAAGTTCAAGGTGA 
AGACCGGCGACAGCATCCAGAAGGGCCTGACCCCCGGCTGGAACGACCTGGACG 
TGAACCAGCACGTGTCCAACGTGAAGTACATCGGCTGGATCCTGGAGAGCATGC 
CCACCGAGGTGCTGGAGACCCAGGAGCTGTGCTCCCTGGCCCTGGAGTACCGCC 
GCGAGTGCGGCCGCGACTCCGTGCTGGAGAGCGTGACCGCCATGGACCCCAGCA 
AGGTGGGCGTGCGCTCCCAGTACCAGCACCTGCTGCGCCTGGAGGACGGCACCG 
CCATCGTGAACGGCGCCACCGAGTGGCGCCCCAAGAACGCCGGCGCCAACGGCG 
CCATCTCCACCGGCAAGACCAGCAACGGCAACTCCGTGTCCATGGACTACAAGG 
ACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGAC 
AAGTGACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGG 
TCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGC 
CGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAG 
TTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTT 
TCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGC 
GCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTG 
TATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAA 
GTAGTGGGATGGGAACACAAATGGAAAGCTT 

SEQ ID NO: 34 
Umbellularia californica FATB1 (Genbank Q41635) amino acid sequence with Prototheca 
moriformis delta 12 fatty acid desaturase transit peptide. 

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERS ALRGRAPDWSMLFAVITTIFS AAEKQ 
WTNLEWKPKPKLPQLLDDHFGLHGLVFRRTFAIRS YEVGPDRS T SILAVMNHMQEA 
TLNHAKSVGILGDGFGTTLEMS KRDLMWVVRRTHVAVERYPTWGDTVEVECWIGA 
SGNNGMRRDFLVRDCKTGEILTRCTSLS VLMNTRTRRLSTIPDEVRGEIGPAFIDNVA 
VKDDEIKKLQKLNDS TADYIQGGLTPRWNDLDVNQHVNNLKYVAWVFETVPDSIPE 
SHHISSFTLEYRRECTRDSVLRSLTTVSGGS SEAGLVCDHLLQLEGGSEVLRARTEWR 
PKLTDSFRGISVIPAEPRV 

SEQ ID NO: 35 
Relevant codon optimized expression construct of Umbellularia californica FATB1 cDNA 
with Prototheca moriformis delta 12 fatty acid desaturase transit peptide. 
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GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC 
CGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGC 
TGGGCAGTGCTGCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG 
TGTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC 
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA 
TTTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT 
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT 
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA 
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTTCAGCTACAACGGCAGGAGTC 
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC 
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT 
GCGCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGG 
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT 
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG 
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT 
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC 
GTCCCTTGACGGCGCTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGC 
AGAGGCGGCGGCAGCAGAGCGGCGGCAGCAGCGGCGGGGGCCACCCTTCTTGCG 
GGGTCGCGCCCCAGCCAGCGGTGATGCGCTGATCCCAAACGAGTTCACATTCATT 
TGCATGCCTGGAGAAGCGAGGCTGGGGCCTTTGGGCTGGTGCAGCCCGCAATGG 
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG 
TTCCATAGTGCATTGGACTGCATTTGGGTGGGGCGGCCGGCTGTTTCTTTCGTGTT 
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT 
CGTGTGCACGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC 
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC 
TCCACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGC 
CCAGCAGACCATCGGCTGCTCCGACGCCGCCGTGTTCCGCCTGTCCGCCCAGGGC 
CGCCCCGTGCTGTTCGTGAAGACCGACCTGTCCGGCGCCCTGAACGAGCTGCAGG 
ACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCGTGCCCTGCGCCGCCGT 
GCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGCTGCTGGGCGAGGTGCC 
CGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG 
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACC 
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG 
TGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT 
TCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACCTGGTGGTGACCCACG 
GCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTCAT 
CGACTGCGGCCGCCTGGGCGTGGCCGACCGCTACCAGGACATCGCCCTGGCCAC 
CCGCGACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCT 
GTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC 
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC 
GCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT 
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT 
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC 
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC 
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC 
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA 
CGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC 
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC 
CACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCG 
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GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCT 
GATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGAC 
ACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCA 
ACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCG 
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC 
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC 
ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTC 
GTTTCAGTCACAACCCGCAAACACTAGTATGGCTATCAAGACGAACAGGCAGCC 
TGTGGAGAAGCCTCCGTTCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCA 
CTGTTTCGAGCGCTCGGCGCTTCGTGGGCGCGCCCCCGACTGGTCCATGCTGTTC 
GCCGTGATCACCACCATCTTCAGCGCCGCCGAGAAGCAGTGGACCAACCTGGAG 
TGGAAGCCCAAGCCCAAGCTGCCCCAGCTGCTGGACGACCACTTCGGCCTGCAC 
GGCCTGGTGTTCCGCCGCACCTTCGCCATCCGCTCCTACGAGGTGGGCCCCGACC 
GCAGCACCTCCATCCTGGCCGTGATGAACCACATGCAGGAGGCCACCCTGAACC 
ACGCCAAGAGCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGT 
CCAAGCGCGACCTGATGTGGGTGGTGCGCCGCACCCACGTGGCCGTGGAGCGCT 
ACCCCACCTGGGGCGACACCGTGGAGGTGGAGTGCTGGATCGGCGCCAGCGGCA 
ACAACGGCATGCGCCGCGACTTCCTGGTGCGCGACTGCAAGACCGGCGAGATCC 
TGACCCGCTGCACCTCCCTGAGCGTGCTGATGAACACCCGCACCCGCCGCCTGAG 
CACCATCCCCGACGAGGTGCGCGGCGAGATCGGCCCCGCCTTCATCGACAACGT 
GGCCGTGAAGGACGACGAGATCAAGAAGCTGCAGAAGCTGAACGACTCCACCGC 
CGACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACGACCTGGACGTGAACCA 
GCACGTGAACAACCTGAAGTACGTGGCCTGGGTGTTCGAGACCGTGCCCGACAG 
CATCTTCGAGTCCCACCACATCAGCTCCTTCACCCTGGAGTACCGCCGCGAGTGC 
ACCCGCGACTCCGTGCTGCGCAGCCTGACCACCGTGAGCGGCGGCAGCTCCGAG 
GCCGGCCTGGTGTGCGACCACCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGCTG 
CGCGCCCGCACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGC 
GTGATCCCCGCCGAGCCCCGCGTGATGGACTACAAGGACCACGACGGCGACTAC 
AAGGACCACGACATCGACTACAAGGACGACGACGACAAGTGATGACTCGAGGC 
AGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACT 
GTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAAC 
AGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTG 
TGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCA 
TCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCC 
TGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTAC 
TGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGG 
AACACAAATGGAAAGCTT 

SEQ ID NO: 36 
Cuphea palustris C8 preferring thioesterase (Genbank AAC49179) amino acid sequence with 
Prototheca moriformis delta 12 fatty acid desaturase transit peptide. 

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERSALRGRAPANGSAVTLKSGSLNTQEDT 
LSS SPPPRAFFNQLPDWSMLLTAITTVFVAPEKRWTMFDRKS KRPNMLMDSFGLERV 
VQDGLVFRQSFSIRSYEICADRTASIETVMNHVQETSLNQCKSIGLLDDGFGRSPEMC 
KRDLIWVVTRMKIMVNRYPTWGDTIEVSTWLS QS GKIGMGRDWLISDCNTGEILVR 
ATSVYAMMNQKTRRFSKLPHEVRQEFAPHFLDSPPAIEDNDGKLQKFDVKTGDSIRK 
GLTPGWYDLDVNQHVSNVKYIGWILESMPTEVLETQELCSLTLEYRRECGRDSVLES 
VTSMDPS KVGDRFQYRHLLRLEDGADIMKGRTEWRPKNAGTNGAISTGKT 
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SEQ ID NO: 37 
Relevant codon optimized expression construct of Cuphea palustris C8 preferring 
thioesterase cDNA with Prototheca moriformis delta 12 fatty acid desaturase transit peptide. 

GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC 
CGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGC 
TGGGCAGTGCTGCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG 
TGTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC 
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA 
TTTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT 
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT 
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA 
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTTCAGCTACAACGGCAGGAGTC 
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC 
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT 
GCGCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGG 
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT 
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG 
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT 
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC 
GTCCCTTGACGGCGCTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGC 
AGAGGCGGCGGCAGCAGAGCGGCGGCAGCAGCGGCGGGGGCCACCCTTCTTGCG 
GGGTCGCGCCCCAGCCAGCGGTGATGCGCTGATCCCAAACGAGTTCACATTCATT 
TGCATGCCTGGAGAAGCGAGGCTGGGGCCTTTGGGCTGGTGCAGCCCGCAATGG 
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG 
TTCCATAGTGCATTGGACTGCATTTGGGTGGGGCGGCCGGCTGTTTCTTTCGTGTT 
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT 
CGTGTGCACGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC 
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC 
TCCACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGC 
CCAGCAGACCATCGGCTGCTCCGACGCCGCCGTGTTCCGCCTGTCCGCCCAGGGC 
CGCCCCGTGCTGTTCGTGAAGACCGACCTGTCCGGCGCCCTGAACGAGCTGCAGG 
ACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCGTGCCCTGCGCCGCCGT 
GCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGCTGCTGGGCGAGGTGCC 
CGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG 
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACC 
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG 
TGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT 
TCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACCTGGTGGTGACCCACG 
GCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTCAT 
CGACTGCGGCCGCCTGGGCGTGGCCGACCGCTACCAGGACATCGCCCTGGCCAC 
CCGCGACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCT 
GTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC 
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC 
GCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT 
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT 
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC 
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC 
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC 
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA 
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CGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC 
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC 
CACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCG 
GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCT 
GATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGAC 
ACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCA 
ACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCG 
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC 
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC 
ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTC 
GTTTCAGTCACAACCCGCAAACACTAGTATGGCTATCAAGACGAACAGGCAGCC 
TGTGGAGAAGCCTCCGTTCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCA 
CTGTTTCGAGCGCTCGGCGCTTCGTGGGCGCGCCCCCGCGAACGGCAGCGCGGTG 
ACCCTGAAGTCGGGCTCCCTGAACACCCAGGAGGACACGCTGAGCTCGTCCCCC 
CCCCCCCGCGCGTTCTTCAACCAGCTGCCCGACTGGAGCATGCTGCTGACCGCGA 
TCACCACGGTCTTCGTGGCGCCCGAGAAGCGCTGGACCATGTTCGACCGCAAGTC 
GAAGCGCCCCAACATGCTGATGGACTCCTTCGGCCTGGAGCGCGTGGTCCAGGA 
CGGCCTGGTGTTCCGCCAGAGCTTCTCGATCCGCTCCTACGAGATCTGCGCGGAC 
CGCACCGCGAGCATCGAGACGGTGATGAACCACGTCCAGGAGACCTCGCTGAAC 
CAGTGCAAGTCCATCGGCCTGCTGGACGACGGCTTCGGCCGCAGCCCCGAGATG 
TGCAAGCGCGACCTGATCTGGGTGGTCACCCGCATGAAGATCATGGTGAACCGC 
TACCCCACGTGGGGCGACACCATCGAGGTCTCGACGTGGCTGTCCCAGAGCGGC 
AAGATCGGCATGGGCCGCGACTGGCTGATCTCGGACTGCAACACCGGCGAGATC 
CTGGTGCGCGCGACGTCCGTCTACGCGATGATGAACCAGAAGACCCGCCGCTTC 
AGCAAGCTGCCCCACGAGGTGCGCCAGGAGTTCGCGCCCCACTTCCTGGACTCGC 
CCCCCGCGATCGAGGACAACGACGGCAAGCTGCAGAAGTTCGACGTCAAGACGG 
GCGACTCCATCCGCAAGGGCCTGACCCCCGGCTGGTACGACCTGGACGTGAACC 
AGCACGTGAGCAACGTCAAGTACATCGGCTGGATCCTGGAGTCGATGCCCACCG 
AGGTCCTGGAGACGCAGGAGCTGTGCTCCCTGACCCTGGAGTACCGCCGCGAGT 
GCGGCCGCGACTCGGTGCTGGAGAGCGTCACCAGCATGGACCCCTCGAAGGTGG 
GCGACCGCTTCCAGTACCGCCACCTGCTGCGCCTGGAGGACGGCGCGGACATCA 
TGAAGGGCCGCACCGAGTGGCGCCCCAAGAACGCGGGCACGAACGGCGCGATCT 
CCACCGGCAAGACGTGACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACT 
CTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGT 
GAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACG 
CGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCC 
CCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTG 
CTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTT 
GGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCT 
GATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTTGAGCTC 

SEQ ID NO: 38 
Cuphea lanceolata C10 preferring thioesterase (Genbank CAB60830) amino acid sequence 
with Prototheca moriformis delta 12 fatty acid desaturase transit peptide. 

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERS ALRGRAPANGS AVNLKS GS LNTQEDT 
S S SPPPRAFLNQLPDWSMLLTAITTVEVAAEKQWTMLDRKS KRPDMLVDS VGLKSIV 
RDGLVSRQSFLIRSYEIGADRTASIETLMNHLQETSINHCKSLGLLND GFGRTPGMCK 
NDLIWVLTKMQIMVNRYPTWGDTVEINTWFS QS GKIGMASDWLIS DCNTGEILIRAT 
SVWAMMNQKTRRESRLPYEVRQELTPHFVDSPHVIEDNDQKLHKEDVKTGDSIRKG 
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LTPRWNDLDVNQHVSNVKYIGWILESMPIEVLETQELCSLTVEYRRECGMDSVLESV 
TAVDPSENGGRSQYKHLLRLEDGTDIVKSRTEWRPKNAGTNGAISTSTAKTSNGNSA 
SDDDDKLG 

SEQ ID NO: 39 
Relevant codon optimized coding region of Cuphea lanceolata C10 preferring thioesterase 
with Prototheca moriformis delta 12 fatty acid desaturase transit peptide. 

ACTAGTATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAAGCCTCCGTTCACG 
ATCGGGACGCTGCGCAAGGCCATCCCCGCGCACTGTTTCGAGCGCTCGGCGCTTC 
GTGGGCGCGCCCCCGCGAACGGCAGCGCGGTGAACCTGAAGTCGGGCTCCCTGA 
ACACCCAGGAGGACACGAGCTCGTCCCCCCCCCCCCGCGCGTTCCTGAACCAGCT 
GCCCGACTGGAGCATGCTGCTGACCGCGATCACCACCGTCTTCGTGGCGGCGGA 
GAAGCAGTGGACGATGCTGGACCGCAAGTCGAAGCGCCCCGACATGCTGGTGGA 
CTCCGTCGGCCTGAAGAGCATCGTGCGCGACGGCCTGGTCTCGCGCCAGTCCTTC 
CTGATCCGCAGCTACGAGATCGGCGCGGACCGCACCGCGTCGATCGAGACCCTG 
ATGAACCACCTGCAGGAGACGTCCATCAACCACTGCAAGAGCCTGGGCCTGCTG 
AACGACGGCTTCGGCCGCACCCCCGGCATGTGCAAGAACGACCTGATCTGGGTG 
CTGACCAAGATGCAGATCATGGTCAACCGCTACCCCACGTGGGGCGACACCGTC 
GAGATCAACACGTGGTTCTCGCAGTCCGGCAAGATCGGCATGGCGAGCGACTGG 
CTGATCTCGGACTGCAACACCGGCGAGATCCTGATCCGCGCGACCTCCGTGTGGG 
CGATGATGAACCAGAAGACGCGCCGCTTCAGCCGCCTGCCCTACGAGGTCCGCC 
AGGAGCTGACCCCCCACTTCGTGGACTCGCCCCACGTCATCGAGGACAACGACC 
AGAAGCTGCACAAGTTCGACGTGAAGACCGGCGACTCCATCCGCAAGGGCCTGA 
CGCCCCGCTGGAACGACCTGGACGTCAACCAGCACGTGTCGAACGTGAAGTACA 
TCGGCTGGATCCTGGAGTCCATGCCCATCGAGGTCCTGGAGACCCAGGAGCTGTG 
CTCGCTGACCGTGGAGTACCGCCGCGAGTGCGGCATGGACTCCGTGCTGGAGTC 
GGTCACGGCGGTGGACCCCAGCGAGAACGGCGGCCGCAGCCAGTACAAGCACCT 
GCTGCGCCTGGAGGACGGCACCGACATCGTCAAGTCGCGCACCGAGTGGCGCCC 
CAAGAACGCGGGCACGAACGGCGCGATCTCCACCAGCACCGCGAAGACGTCGAA 
CGGCAACTCCGCGAGCGATGACGATGACAAGCTGGGATGACTCGAG 

SEQ ID NO: 40 
Iris germanica C14 preferring thioesterase (Genbank AAG43858.1) amino acid sequence 
with Chlorella protothecoides stearoyl ACP desaturase chloroplast transit peptide. 

MATASTFSAFNARCGDLRRSAGSGPRRPARPLPVRGRAAQAATRVNGSKVGLKTDT 
NKLEDAPFIPSS APRTFYNQLPDWSVLLAAITTIFLAAEKQWTLIDWKRGGPDMLSDA 
FGLPKIIENGLLYRQKFSIRSYEIGADQTASIETLMNHLQETALNHVKCAGLLGNGFG 
STPEMS KMNLIWVVTKMQVLVEHYPSWGDVIEVDTWAAASGKNGMRRDWHVRD 
WQTGQTIMRASSNWVMMNQNTRRLS KFPEEVRAEIEPYFMERAPVIDDDNRKLPKL 
DDDTADHVRNGLTPRWSDLDVNQHVKNVKYIGWILESAPISILESHELASMTLEYRR 
ECGRDSVLQSLTSVSNNCTDGSEELPIECQHLLRNEGGSEIVKGRTEWRPKKCGPFGA 
GRP 

SEQ ID NO: 41 
Relevant codon optimized coding region of Iris germanica C14 preferring thioesterase with 
Chlorella protothecoides stearoyl ACP desaturase transit peptide. 
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ACTAGTATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACC 
TGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCG 
CGGGCGCGCCGCCCAGGCGGCCACCCGCGTGAACGGCAGCAAGGTGGGCCTGAA 
GACCGACACCAACAAGCTGGAGGACGCGCCCTTCATCCCCTCGTCCGCCCCCCGC 
ACCTTCTACAACCAGCTGCCCGACTGGAGCGTCCTGCTGGCGGCCATCACCACCA 
TCTTCCTGGCGGCCGAGAAGCAGTGGACCCTGATCGACTGGAAGCGCGGCGGCC 
CCGACATGCTGTCGGACGCGTTCGGCCTGCCCAAGATCATCGAGAACGGCCTGCT 
GTACCGCCAGAAGTTCTCCATCCGCAGCTACGAGATCGGCGCCGACCAGACCGC 
CTCGATCGAGACCCTGATGAACCACCTGCAGGAGACCGCGCTGAACCACGTCAA 
GTGCGCCGGCCTGCTGGGCAACGGCTTCGGCTCCACCCCCGAGATGAGCAAGAT 
GAACCTGATCTGGGTGGTCACCAAGATGCAGGTGCTGGTCGAGCACTACCCCTCG 
TGGGGCGACGTGATCGAGGTGGACACCTGGGCGGCCGCGTCCGGCAAGAACGGC 
ATGCGCCGCGACTGGCACGTCCGCGACTGGCAGACCGGCCAGACCATCATGCGC 
GCCAGCTCGAACTGGGTGATGATGAACCAGAACACCCGCCGCCTGTCCAAGTTC 
CCCGAGGAGGTCCGCGCCGAGATCGAGCCCTACTTCATGGAGCGCGCCCCCGTG 
ATCGACGACGACAACCGCAAGCTGCCCAAGCTGGACGACGACACCGCGGACCAC 
GTGCGCAACGGCCTGACCCCCCGCTGGAGCGACCTGGACGTGAACCAGCACGTC 
AAGAACGTGAAGTACATCGGCTGGATCCTGGAGTCGGCCCCCATCTCCATCCTGG 
AGAGCCACGAGCTGGCCTCGATGACCCTGGAGTACCGCCGCGAGTGCGGCCGCG 
ACTCCGTCCTGCAGAGCCTGACCTCGGTGTCCAACAACTGCACCGACGGCAGCG 
AGGAGCTGCCCATCGAGTGCCAGCACCTGCTGCGCAACGAGGGCGGCTCGGAGA 
TCGTCAAGGGCCGCACCGAGTGGCGCCCCAAGAAGTGCGGCCCCTTCGGCGCCG 
GCCGCCCCTGACTCGAG 

SEQ ID NO: 42 
Myristica fragrans fatty acyl thioesterase (Genbank AAB717291.1) amino acid sequence 
with Prototheca moriformis delta 12 fatty acid desaturase chloroplast transit peptide. 

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERSALRGRAANAHTVPKINGNKAGLLTPM 
ESTKDEDIVAAPTVAPKRTFINQLPDWSMLLAAITTIFLAAEKQWTNLDWKPRRPDM 
LVDFDPFSLGRFVQDGLIFRQNFSIRSYEIGADRTASIETLMNHLQETALNHVRCIGLL 
DDGFGSTPEMTRRDLIWVVTRMQVLVDRYPSWGDVIEVDSWVTPSGKNGMKREWF 
LRDCKTGEILTRATSVWVMMNKRTRRLS KIPEEVRVEIEPYFVEHGVLDEDSRKLPK 
LNDNTANYIRRGLAPRWSDLDVNQHVNNVKYIGWILES VPSSLLESHELYGMTLEY 
RKECGKDGLLQSLTAVASDYGGGSLEAGVECDHLLRLEDGSEIMRGKTEWRPKRAA 
NTTYFGSVDDIPPANNA 

SEQ ID NO: 43 
Relevant codon optimized coding region of Mysistica fragrans fatty acyl thioesterase with 
Prototheca moriformis delta 12 fatty acid desaturase chloroplast transit peptide. 

ACTAGTATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAAGCCTCCGTTCACG 
ATCGGGACGCTGCGCAAGGCCATCCCCGCGCACTGTTTCGAGCGCTCGGCGCTTC 
GTGGGCGCGCCGCCAACGCCCACACCGTGCCCAAGATCAACGGCAACAAGGCCG 
GCCTGCTGACCCCCATGGAGAGCACCAAGGACGAGGACATCGTCGCGGCCCCCA 
CCGTGGCGCCCAAGCGCACCTTCATCAACCAGCTGCCCGACTGGTCGATGCTGCT 
GGCCGCGATCACCACCATCTTCCTGGCGGCCGAGAAGCAGTGGACCAACCTGGA 
CTGGAAGCCCCGCCGCCCCGACATGCTGGTCGACTTCGACCCCTTCTCCCTGGGC 
CGCTTCGTGCAGGACGGCCTGATCTTCCGCCAGAACTTCAGCATCCGCTCGTACG 
AGATCGGCGCGGACCGCACCGCCTCCATCGAGACCCTGATGAACCACCTGCAGG 
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AGACCGCGCTGAACCACGTCCGCTGCATCGGCCTGCTGGACGACGGCTTCGGCA 
GCACCCCCGAGATGACCCGCCGCGACCTGATCTGGGTGGTCACCCGCATGCAGG 
TCCTGGTGGACCGCTACCCCTCGTGGGGCGACGTGATCGAGGTCGACTCCTGGGT 
GACCCCCAGCGGCAAGAACGGCATGAAGCGCGAGTGGTTCCTGCGCGACTGCAA 
GACCGGCGAGATCCTGACCCGCGCCACCTCGGTCTGGGTGATGATGAACAAGCG 
CACCCGCCGCCTGTCCAAGATCCCCGAGGAGGTCCGCGTGGAGATCGAGCCCTA 
CTTCGTCGAGCACGGCGTGCTGGACGAGGACTCGCGCAAGCTGCCCAAGCTGAA 
CGACAACACCGCCAACTACATCCGCCGCGGCCTGGCGCCCCGCTGGTCCGACCTG 
GACGTCAACCAGCACGTGAACAACGTCAAGTACATCGGCTGGATCCTGGAGAGC 
GTGCCCAGCAGCCTGCTGGAGTCGCACGAGCTGTACGGCATGACCCTGGAGTAC 
CGCAAGGAGTGCGGCAAGGACGGCCTGCTGCAGTCCCTGACCGCCGTCGCCAGC 
GACTACGGCGGCGGCTCGCTGGAGGCCGGCGTGGAGTGCGACCACCTGCTGCGC 
CTGGAGGACGGCTCCGAGATCATGCGCGGCAAGACCGAGTGGCGCCCCAAGCGC 
GCCGCGAACACCACCTACTTCGGCAGCGTCGACGACATCCCCCCCGCCAACAAC 
GCGTGACTCGAG 

SEQ ID NO: 44 
Cuphea palustris C14 preferring thioesterase (Genbank AAC49180) amino acid sequence 
with Chlorella protothecoides stearoyl ACP desaturase transit peptide. 

MATASTFSAFNARCGDLRRSAGSGPRRPARPLPVRGRASMLLSAVTTVFGVAEKQW 
PMLDRKSKRPDMLVEPLGVDRIVYDGVSFRQSFSIRSYEIGADRTASIETLMNMFQET 
SLNHCKIIGLLNDGFGRTPEMCKRDLIWVVTKMQIEVNRYPTWGDTIEVNTWVSASG 
KHGMGRDWLISDCHTGEILIRATS VWAMMNQKTRRLSKIPYEVRQEIEPQFVDSAPV 
IVDDRKFHKLDLKTGDSICNGLTPRWTDLDVNQHVNNVKYIGWILQS VPTEVFETQE 
LCGLTLEYRRECGRDS VLES VTAMDPS KEGDRSLYQHLLRLEDGADIVKGRTEWRP 
KNAGAKGAILTGKTSNGNSIS 

SEQ ID NO: 45 
Relevant codon optimized coding region of Cuphea palustris C14 preferring thioesterase 
with Chlorella protothecoides stearoyl ACP desaturase transit peptide. 

ACTAGTATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACC 
TGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCG 
CGGGCGCGCCAGCATGCTGCTGTCGGCGGTGACCACGGTCTTCGGCGTGGCCGA 
GAAGCAGTGGCCCATGCTGGACCGCAAGTCCAAGCGCCCCGACATGCTGGTCGA 
GCCCCTGGGCGTGGACCGCATCGTCTACGACGGCGTGAGCTTCCGCCAGTCGTTC 
TCCATCCGCAGCTACGAGATCGGCGCCGACCGCACCGCCTCGATCGAGACGCTG 
ATGAACATGTTCCAGGAGACCTCCCTGAACCACTGCAAGATCATCGGCCTGCTGA 
ACGACGGCTTCGGCCGCACGCCCGAGATGTGCAAGCGCGACCTGATCTGGGTCG 
TGACCAAGATGCAGATCGAGGTGAACCGCTACCCCACGTGGGGCGACACCATCG 
AGGTCAACACGTGGGTGAGCGCCTCGGGCAAGCACGGCATGGGCCGCGACTGGC 
TGATCTCCGACTGCCACACCGGCGAGATCCTGATCCGCGCGACGAGCGTCTGGGC 
GATGATGAACCAGAAGACCCGCCGCCTGTCGAAGATCCCCTACGAGGTGCGCCA 
GGAGATCGAGCCCCAGTTCGTCGACTCCGCCCCCGTGATCGTGGACGACCGCAA 
GTTCCACAAGCTGGACCTGAAGACGGGCGACAGCATCTGCAACGGCCTGACCCC 
CCGCTGGACGGACCTGGACGTGAACCAGCACGTCAACAACGTGAAGTACATCGG 
CTGGATCCTGCAGTCGGTCCCCACCGAGGTGTTCGAGACGCAGGAGCTGTGCGG 
CCTGACCCTGGAGTACCGCCGCGAGTGCGGCCGCGACTCCGTGCTGGAGAGCGT 
CACGGCCATGGACCCCTCGAAGGAGGGCGACCGCTCCCTGTACCAGCACCTGCT 
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GCGCCTGGAGGACGGCGCGGACATCGTGAAGGGCCGCACCGAGTGGCGCCCCAA 
GAACGCCGGCGCCAAGGGCGCCATCCTGACGGGCAAGACCAGCAACGGCAACTC 
GATCTCCTGACTCGAG 

SEQ ID NO: 46 
Ulmus americana broad specificity thioesterase (Genbank AAB71731) amino acid sequence 
with Chlorella protothecoides stearoyl ACP desaturase transit peptide. 

MATASTFS AFNARC GDLRRS AGS GPRRPARPLPVRGRAQLPDWSMLLAAITTLFLAA 
EKQWMMLDWKPKRPDMLVDPFGLGRFVQDGLVFRNNFSIRSYEIGADRTASIETLM 
NHLQETALNHVKSVGLLEDGLGSTREMSLRNLIWVVTKMQVAVDRYPTWGDEVQV 
SSWATAIGKNGMRREWIVTDFRTGETLLRATSVWVMMNKLTRRISKIPEEVWHEIGP 
SFIDAPPLPTVEDDGRKLTRFDESSADFIRKGLTPRWSDLDINQHVNNVKYIGWLLES 
APPEIHESHEIASLTLEYRREC GRDSVLNS ATKVSDS S QLGKS AVECNHLVRLQNGGE 
IVKGRTVWRPKRPLYNDGAVVDVPAKTS 

SEQ ID NO: 47 
Relevant codon optimized coding region of Ulmus americana broad specificity thioesterase 
with Chlorella protothecoides stearoyl ACP desaturase transit peptide. 

ACTAGTATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACC 
TGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCG 
CGGGCGCGCCCAGCTGCCCGACTGGAGCATGCTGCTGGCCGCGATCACCACCCT 
GTTCCTGGCGGCCGAGAAGCAGTGGATGATGCTGGACTGGAAGCCCAAGCGCCC 
CGACATGCTGGTGGACCCCTTCGGCCTGGGCCGCTTCGTGCAGGACGGCCTGGTG 
TTCCGCAACAACTTCAGCATCCGCAGCTACGAGATCGGCGCGGACCGCACCGCC 
AGCATCGAGACCCTGATGAACCACCTGCAGGAGACCGCCCTGAACCACGTGAAG 
AGCGTGGGCCTGCTGGAGGACGGCCTGGGCAGCACCCGCGAGATGAGCCTGCGC 
AACCTGATCTGGGTGGTGACCAAGATGCAGGTGGCGGTGGACCGCTACCCCACC 
TGGGGCGACGAGGTGCAGGTGAGCAGCTGGGCGACCGCCATCGGCAAGAACGG 
CATGCGCCGCGAGTGGATCGTGACCGACTTCCGCACCGGCGAGACCCTGCTGCG 
CGCCACCAGCGTGTGGGTGATGATGAACAAGCTGACCCGCCGCATCAGCAAGAT 
CCCCGAGGAGGTGTGGCACGAGATCGGCCCCAGCTTCATCGACGCGCCCCCCCT 
GCCCACCGTGGAGGACGACGGCCGCAAGCTGACCCGCTTCGACGAGAGCAGCGC 
CGACTTCATCCGCAAGGGCCTGACCCCCCGCTGGAGCGACCTGGACATCAACCA 
GCACGTGAACAACGTGAAGTACATCGGCTGGCTGCTGGAGAGCGCGCCCCCCGA 
GATCCACGAGAGCCACGAGATCGCCAGCCTGACCCTGGAGTACCGCCGCGAGTG 
CGGCCGCGACAGCGTGCTGAACAGCGCCACCAAGGTGAGCGACAGCAGCCAGCT 
GGGCAAGAGCGCCGTGGAGTGCAACCACCTGGTGCGCCTGCAGAACGGCGGCGA 
GATCGTGAAGGGCCGCACCGTGTGGCGCCCCAAGCGCCCCCTGTACAACGACGG 
CGCCGTGGTGGACGTGCCCGCCAAGACCAGCTGACTCGAG 

SEQ ID NO: 48 
Codon optimized Prototheca moriformis (UTEX 1435) delta 12 fatty acid desaturase transit 
peptide cDNA sequence. 

ACTAGTATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAAGCCTCCGTTCACG 
ATCGGGACGCTGCGCAAGGCCATCCCCGCGCACTGTTTCGAGCGCTCGGCGCTTC 
GTGGGCGCGCC 
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SEQ ID NO: 49 
Codon optimized Chlorella protothecoides (UTEX 250) stearoyl ACP desaturase transit 
peptide cDNA sequence. 

ACTAGTATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACC 
TGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCG 
CGGGCGCGCC 

SEQ ID NO: 50 
Revelant homologous recombination expression construct of codon optimized coding region 
of Ulmus americana broad specificity thioesterase. 

GCTCTTCGGCCGCCGCCACTCCTGCTCGAGCGCGCCCGACTCGCGCTCCGCCTGC 
GCCCGCGCGTGCGCCGCCAGCGCCTTGGCCTTTTCGCCGCGCTCGTGCGCGTCGC 
TGATGTCCATCACCAGGTCCATGAGGTCTGCCTTGCGCCGGCTGAGCCACTGCTT 
CGTCCGGGCGGCCAAGAGGAGCATGAGGGAGGACTCCTGGTCCAGGGTCCTGAC 
GTGGTCGCGGCTCTGGGAGCGGGCCAGCATCATCTGGCTCTGCCGCACCGAGGC 
CGCCTCCAACTGGTCCTCCAGCAGCCGCAGTCGCCGCCGACCCTGGCAGAGGAA 
GACAGGTGAGGGGGGTATGAATTGTACAGAACAACCACGAGCCTTGTCTAGGCA 
GAATCCCTACCAGTCATGGCTTTACCTGGATGACGGCCTGCGAACAGCTGTCCAG 
CGACCCTCGCTGCCGCCGCTTCTCCCGCACGCTTCTTTCCAGCACCGTGATGGCG 
CGAGCCAGCGCCGCACGCTGGCGCTGCGCTTCGCCGATCTGAGGACAGTCGGGG 
AACTCTGATCAGTCTAAACCCCCTTGCGCGTTAGTGTTGCCATCCTTTGCAGACC 
GGTGAGAGCCGACTTGTTGTGCGCCACCCCCCACACCACCTCCTCCCAGACCAAT 
TCTGTCACCTTTTTGGCGAAGGCATCGGCCTCGGCCTGCAGAGAGGACAGCAGTG 
CCCAGCCGCTGGGGGTTGGCGGATGCACGCTCAGGTACCCTTTCTTGCGCTATGA 
CACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGC 
AACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCC 
GATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGA 
CATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTA 
CACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTT 
CGTTTCAGTCACAACCCGCAAACGGCGCGCCATGCTGCTGCAGGCCTTCCTGTTC 
CTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCC 
GACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGAACGACCCCAAC 
GGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAAC 
CCGAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGGCCACGCCACGTCCGAC 
GACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGCCCCGAAGCGCAACGAC 
TCCGGCGCCTTCTCCGGCTCCATGGTGGTGGACTACAACAACACCTCCGGCTTCT 
TCAACGACACCATCGACCCGCGCCAGCGCTGCGTGGCCATCTGGACCTACAACA 
CCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGGACGGCGGCTACACCTT 
CACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACTCCACCCAGTTCCGCGA 
CCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAAGTGGATCATGACCGCGGCCAA 
GTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAA 
GCTGGAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCC 
GGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATG 
TTCATCTCCATCAACCCCGGCGCCCCGGCCGGCGGCTCCTTCAACCAGTACTTCG 
TCGGCAGCTTCAACGGCACCCACTTCGAGGCCTTCGACAACCAGTCCCGCGTGGT 
GGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAACACCGACCCGACC 
TACGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACTGGGAGTACTCCGCCTTCG 
TGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTCTCCCTCAAC 
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ACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAGGCCGAGCCG 
ATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCGCCACCAACACCACG 
TTGACGAAGGCCAACAGCTACAACGTCGACCTGTCCAACAGCACCGGCACCCTG 
GAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGACGATCTCCAAGTCCGTGT 
TCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAGGACCCCGAGGAGTACCTCCG 
CATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTTCCTGGACCGCGGGAACAGCAAG 
GTGAAGTTCGTGAAGGAGAACCCCTACTTCACCAACCGCATGAGCGTGAACAAC 
CAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTACAAGGTGTACGGCTTGCTGG 
ACCAGAACATCCTGGAGCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACA 
CCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGAACATGACGACGGGGG 
TGGACAACCTGTTCTACATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGACAATT 
GGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGG 
ACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCA 
AACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGC 
TTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTT 
GCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGC 
TCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGG 
TACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGAT 
GGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGCGCGCAGAGGAACGCT 
GAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACACCACAATAACCACCTGA 
CGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCGGTTCACACACGTGCCA 
CGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCTGATGGTCGAAACGTTC 
ACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGT 
AGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTC 
GACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCG 
AGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACC 
AAAGCCATATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCT 
TGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCC 
GCAAACACTAGTATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCG 
GCGACCTGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCC 
CCGTGCGCGGGCGCGCCCAGCTGCCCGACTGGAGCATGCTGCTGGCCGCGATCA 
CCACCCTGTTCCTGGCGGCCGAGAAGCAGTGGATGATGCTGGACTGGAAGCCCA 
AGCGCCCCGACATGCTGGTGGACCCCTTCGGCCTGGGCCGCTTCGTGCAGGACGG 
CCTGGTGTTCCGCAACAACTTCAGCATCCGCAGCTACGAGATCGGCGCGGACCGC 
ACCGCCAGCATCGAGACCCTGATGAACCACCTGCAGGAGACCGCCCTGAACCAC 
GTGAAGAGCGTGGGCCTGCTGGAGGACGGCCTGGGCAGCACCCGCGAGATGAGC 
CTGCGCAACCTGATCTGGGTGGTGACCAAGATGCAGGTGGCGGTGGACCGCTAC 
CCCACCTGGGGCGACGAGGTGCAGGTGAGCAGCTGGGCGACCGCCATCGGCAAG 
AACGGCATGCGCCGCGAGTGGATCGTGACCGACTTCCGCACCGGCGAGACCCTG 
CTGCGCGCCACCAGCGTGTGGGTGATGATGAACAAGCTGACCCGCCGCATCAGC 
AAGATCCCCGAGGAGGTGTGGCACGAGATCGGCCCCAGCTTCATCGACGCGCCC 
CCCCTGCCCACCGTGGAGGACGACGGCCGCAAGCTGACCCGCTTCGACGAGAGC 
AGCGCCGACTTCATCCGCAAGGGCCTGACCCCCCGCTGGAGCGACCTGGACATC 
AACCAGCACGTGAACAACGTGAAGTACATCGGCTGGCTGCTGGAGAGCGCGCCC 
CCCGAGATCCACGAGAGCCACGAGATCGCCAGCCTGACCCTGGAGTACCGCCGC 
GAGTGCGGCCGCGACAGCGTGCTGAACAGCGCCACCAAGGTGAGCGACAGCAGC 
CAGCTGGGCAAGAGCGCCGTGGAGTGCAACCACCTGGTGCGCCTGCAGAACGGC 
GGCGAGATCGTGAAGGGCCGCACCGTGTGGCGCCCCAAGCGCCCCCTGTACAAC 
GACGGCGCCGTGGTGGACGTGCCCGCCAAGACCAGCGATGACGATGACAAGCTG 
GGATGACTCGAGTTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTATCGACAC 
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ACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACC 
TGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGT 
ACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGC 
ATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGT 
CCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTG 
GTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAA 
TGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTGTAGAGCT 
CCTTGTTTTCCAGAAGGAGTTGCTCCTTGAGCCTTTCATTCTCAGCCTCGATAACC 
TCCAAAGCCGCTCTAATTGTGGAGGGGGTTCGAATTTAAAAGCTTGGAATGTTGG 
TTCGTGCGTCTGGAACAAGCCCAGACTTGTTGCTCACTGGGAAAAGGACCATCAG 
CTCCAAAAAACTTGCCGCTCAAACCGCGTACCTCTGCTTTCGCGCAATCTGCCCT 
GTTGAAATCGCCACCACATTCATATTGTGACGCTTGAGCAGTCTGTAATTGCCTC 
AGAATGTGGAATCATCTGCCCCCTGTGCGAGCCCATGCCAGGCATGTCGCGGGC 
GAGGACACCCGCCACTCGTACAGCAGACCATTATGCTACCTCACAATAGTTCATA 
ACAGTGACCATATTTCTCGAAGCTCCCCAACGAGCACCTCCATGCTCTGAGTGGC 
CACCCCCCGGCCCTGGTGCTTGCGGAGGGCAGGTCAACCGGCATGGGGCTACCG 
AAATCCCCGACCGGATCCCACCACCCCCGCGATGGGAAGAATCTCTCCCCGGGA 
TGTGGGCCCACCACCAGCACAACCTGCTGGCCCAGGCGAGCGTCAAACCATACC 
ACACAAATATCCTTGGCATCGGCCCTGAATTCCTTCTGCCGCTCTGCTACCCGGT 
GCTTCTGTCCGAAGCAGGGGTTGCTAGGGATCGCTCCGAGTCCGCAAACCCTTGT 
CGCGTGGCGGGGCTTGTTCGAGCTTGTTCGAGCTTGAAGAGCCTCTAGAGTCGAC 
CTGCAGGCATGCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAAT 
TGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAA 
GCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGC 
CCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACG 
CGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCC 

SEQ ID NO: 51 
Revelant homologous recombination expression construct of codon optimized coding region 
of Cinnamomum camphora C14 preferring thioesterase. 

GAATTCGCCCTCCCGTGATCACACAGGTGCCTTGCGAGCGTGATCACACTATTTT 
GGGGGTCCTACAGTACTGAAATGGTGAGAAGTCGTACTGAAATCAAGGATGAAC 
AATGAAAATGGTGCTGTGGTGGCTTCTCAAAGGTCAAGAATCAGTCGCTCGCGTC 
AGGAAATCGCGGCGTCAACCAGCGTGGGCGCGGTCAGTGGCCCCGCACTGGTCA 
CCATAGCCTCTCCTGCCACAGTAGCGATCCCCTGGGCGTTCACTCTCAGCAGCGG 
CTGTACTGCCTCCCAGATTTTCTTCTTCTGGACCTGCGGGCGTGAGAGGATGAGC 
AGGGTGGGCCAAGGGCTCAATCCTGAACGGCCCTCATTCGGTTTCCAATCCCACA 
ACACATACCCACAGCAGGTCAGACCACGCATTCCACCATGCGCACCAATAACGT 
GTCCTTACCTGATTGGGTGTGGCAGGCTCCGTGGACAGGAGTGCCTCGTCCCCCG 
CCCAGACCCGCTCCCCCGTCACGGCGGCGTCCGGGACCCGCAGCGGCTCCACCG 
CGGTGTGATCCGCGTTGGCGGCGCAGAGCAGCATCCCAGCCGATTTGACCCCGC 
GCATGCTCCGAGGCTTGAGGTTGGCCAGCACCACCACCCGCCGGCCGACAAGGT 
CCTCCAGGGTCACGTGCCGGACCAGGCCACTCACGATGGTGCGAGGGCCCCCCT 
CCTCGCCGAGGTCGATCTGCTCGACGTACAGACTGCGACATGCGTGGCGAGTGGT 
CATCAGAAGGAAGCAGGTGTGCAGAAGGGGCACGTGGTTGGTATTGAGAGTAGC 
CAAAGCTTTGTGCCAATCAGAAAGTCAACGCAGCTGCCTGCCTGGCTCGCGTACA 
ATTCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACG 
GCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTC 
GGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCC 
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AGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCATATTCAAACACC 
TAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAA 
GGGGGCGCCTCTTCCCTTCGTTTCAGTCACAACCCGCAAACGGCGCGCCATGCTG 
CTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCA 
TGACGAACGAGACGTCCGACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCT 
GGATGAACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACC 
TGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGG 
CCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGC 
CCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTGGTGGACTACAAC 
AACACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCTGCGTGGCCA 
TCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGG 
ACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACT 
CCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAAGTGGAT 
CATGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGA 
CCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGCTAC 
CAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAG 
TCCTACTGGGTGATGTTCATCTCCATCAACCCCGGCGCCCCGGCCGGCGGCTCCT 
TCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTTCGAGGCCTTCGACAA 
CCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTC 
AACACCGACCCGACCTACGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACTGG 
GAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGC 
GCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCA 
ACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGT 
TCGCCACCAACACCACGTTGACGAAGGCCAACAGCTACAACGTCGACCTGTCCA 
ACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGA 
CGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAGGA 
CCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTTCCTG 
GACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTACTTCACCAAC 
CGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTAC 
AAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTACTTCAACGACGGC 
GACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGAACGCCCTGGGCTCCG 
TGAACATGACGACGGGGGTGGACAACCTGTTCTACATCGACAAGTTCCAGGTGC 
GCGAGGTCAAGTGATTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTATCGAC 
ACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGA 
CCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGT 
GTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCA 
GCATCCCCTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTG 
TCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTT 
GGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCA 
ATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTTGAGCTC 
CTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTT 
CCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGG 
CTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCC 
CCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGA 
TCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGG 
GCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACACTAGTATGACGTTCGG 
GGTCGCCCTCCCGGCCATGGGCCGCGGTGTCTCCCTTCCCCGGCCCAGGGTCGCG 
GTGCGCGCCCAGTCGGCGAGTCAGGTTTTGGAGAGCGGGCGCGCCCCCGACTGG 
TCCATGCTGTTCGCCGTGATCACCACCATCTTCTCCGCCGCCGAGAAGCAGTGGA 
CCAACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCTGCTGGACGACCACT 
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TCGGCCCCCACGGCCTGGTGTTCCGCCGCACCTTCGCCATCCGCAGCTACGAGGT 
GGGCCCCGACCGCTCCACCAGCATCGTGGCCGTGATGAACCACCTGCAGGAGGC 
CGCCCTGAACCACGCCAAGTCCGTGGGCATCCTGGGCGACGGCTTCGGCACCAC 
CCTGGAGATGTCCAAGCGCGACCTGATCTGGGTGGTGAAGCGCACCCACGTGGC 
CGTGGAGCGCTACCCCGCCTGGGGCGACACCGTGGAGGTGGAGTGCTGGGTGGG 
CGCCTCCGGCAACAACGGCCGCCGCCACGACTTCCTGGTGCGCGACTGCAAGAC 
CGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGATGATGAACACCCGCACC 
CGCCGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGAGATCGGCCCCGCCTTC 
ATCGACAACGTGGCCGTGAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAA 
CGACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACGACCT 
GGACATCAACCAGCACGTGAACAACATCAAGTACGTGGACTGGATCCTGGAGAC 
CGTGCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTCACCATCGAGTAC 
CGCCGCGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGACCACCGTGAGCGGC 
GGCTCCTCCGAGGCCGGCCTGGTGTGCGAGCACCTGCTGCAGCTGGAGGGCGGC 
AGCGAGGTGCTGCGCGCCAAGACCGAGTGGCGCCCCAAGCTGACCGACTCCTTC 
CGCGGCATCAGCGTGATCCCCGCCGAGTCCAGCGTGATGGACTACAAGGACCAC 
GACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTG 
ACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTG 
TGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTT 
TTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCT 
AGCTCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATAT 
CGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCT 
CCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCT 
CCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGT 
GGGATGGGAACACAAATGGAAAGCTGGTACCCGTACCCATCAGCATCCGGGTGA 
ATCTTGGCCTCCAAGATATGGCCAATCCTCACATCCAGCTTGGCAAAATCGACTA 
GACTGTCTGCAAGTGGGAATGTGGAGCACAAGGTTGCTTGTAGCGATCGACAGA 
CTGGTGGGGTACATTGACAGGTGGGCAGCGCCGCATCCATCGTGCCTGACGCGA 
GCGCCGCCGGTTGCTCGCCCGTGCCTGCCGTCAAAGAGCGGCAGAGAAATCGGG 
AACCGAAAACGTCACATTGCCTGATGTTGTTACATGCTGGACTAGACTTTCTTGG 
CGTGGGTCTGCTCCTCGCCAGGTGCGCGACGCCTCGGGGCTGGGTGCGAGGGAG 
CCGTGCGGCCACGCATTTGACAAGACCCAAAGCTCGCATCTCAGACGGTCAACC 
GTTCGTATTATACATTCAACATATGGTACATACGCAAAAAGCATGCCAACGATGA 
CATAGGCGAATTC 

SEQ ID NO: 52 
Relevant expression construct for codon optimized coding region of Cuphea hookeriana C10 
preferring thioesterase with Chlorella protothecoides stearoyl ACP desaturase transit peptide. 

GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC 
CGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGC 
TGGGCAGTGCTGCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG 
TGTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC 
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA 
TTTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT 
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT 
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA 
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTTCAGCTACAACGGCAGGAGTC 
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC 
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT 
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GCGCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGG 
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT 
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG 
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT 
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC 
GTCCCTTGACGGCGCTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGC 
AGAGGCGGCGGCAGCAGAGCGGCGGCAGCAGCGGCGGGGGCCACCCTTCTTGCG 
GGGTCGCGCCCCAGCCAGCGGTGATGCGCTGATCCCAAACGAGTTCACATTCATT 
TGCATGCCTGGAGAAGCGAGGCTGGGGCCTTTGGGCTGGTGCAGCCCGCAATGG 
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG 
TTCCATAGTGCATTGGACTGCATTTGGGTGGGGCGGCCGGCTGTTTCTTTCGTGTT 
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT 
CGTGTGCACGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC 
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC 
TCCACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGC 
CCAGCAGACCATCGGCTGCTCCGACGCCGCCGTGTTCCGCCTGTCCGCCCAGGGC 
CGCCCCGTGCTGTTCGTGAAGACCGACCTGTCCGGCGCCCTGAACGAGCTGCAGG 
ACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCGTGCCCTGCGCCGCCGT 
GCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGCTGCTGGGCGAGGTGCC 
CGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG 
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACC 
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG 
TGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT 
TCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACCTGGTGGTGACCCACG 
GCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTCAT 
CGACTGCGGCCGCCTGGGCGTGGCCGACCGCTACCAGGACATCGCCCTGGCCAC 
CCGCGACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCT 
GTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC 
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC 
GCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT 
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT 
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC 
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC 
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC 
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA 
CGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC 
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC 
CACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCG 
GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCT 
GATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGAC 
ACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCA 
ACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCG 
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC 
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC 
ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTC 
GTTTCAGTCACAACCCGCAAACACTAGTATGGCCACCGCATCCACTTTCTCGGCG 
TTCAATGCCCGCTGCGGCGACCTGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCC 
CAGCGAGGCCCCTCCCCGTGCGCGGGCGCGCCCAGCTGCCCGACTGGAGCCGCC 
TGCTGACCGCCATCACCACCGTGTTCGTGAAGTCCAAGCGCCCCGACATGCACGA 
CCGCAAGTCCAAGCGCCCCGACATGCTGGTGGACAGCTTCGGCCTGGAGTCCAC 
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CGTGCAGGACGGCCTGGTGTTCCGCCAGTCCTTCTCCATCCGCTCCTACGAGATC 
GGCACCGACCGCACCGCCAGCATCGAGACCCTGATGAACCACCTGCAGGAGACC 
TCCCTGAACCACTGCAAGAGCACCGGCATCCTGCTGGACGGCTTCGGCCGCACCC 
TGGAGATGTGCAAGCGCGACCTGATCTGGGTGGTGATCAAGATGCAGATCAAGG 
TGAACCGCTACCCCGCCTGGGGCGACACCGTGGAGATCAACACCCGCTTCAGCC 
GCCTGGGCAAGATCGGCATGGGCCGCGACTGGCTGATCTCCGACTGCAACACCG 
GCGAGATCCTGGTGCGCGCCACCAGCGCCTACGCCATGATGAACCAGAAGACCC 
GCCGCCTGTCCAAGCTGCCCTACGAGGTGCACCAGGAGATCGTGCCCCTGTTCGT 
GGACAGCCCCGTGATCGAGGACTCCGACCTGAAGGTGCACAAGTTCAAGGTGAA 
GACCGGCGACAGCATCCAGAAGGGCCTGACCCCCGGCTGGAACGACCTGGACGT 
GAACCAGCACGTGTCCAACGTGAAGTACATCGGCTGGATCCTGGAGAGCATGCC 
CACCGAGGTGCTGGAGACCCAGGAGCTGTGCTCCCTGGCCCTGGAGTACCGCCG 
CGAGTGCGGCCGCGACTCCGTGCTGGAGAGCGTGACCGCCATGGACCCCAGCAA 
GGTGGGCGTGCGCTCCCAGTACCAGCACCTGCTGCGCCTGGAGGACGGCACCGC 
CATCGTGAACGGCGCCACCGAGTGGCGCCCCAAGAACGCCGGCGCCAACGGCGC 
CATCTCCACCGGCAAGACCAGCAACGGCAACTCCGTGTCCATGGACTACAAGGA 
CCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGACA 
AGTGACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGT 
CGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGC 
CGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAG 
TTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTT 
TCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGC 
GCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTG 
TATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAA 
GTAGTGGGATGGGAACACAAATGGAAAGCTTGAGCTC 

SEQ ID NO: 53 
Relevant expression construct for codon optimized coding region of Umbellularia californica 
C12 preferring thioesterase with Chlorella protothecoides stearoyl ACP desaturase transit 
peptide. 

GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC 
CGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGC 
TGGGCAGTGCTGCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG 
TGTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC 
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA 
TTTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT 
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT 
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA 
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTTCAGCTACAACGGCAGGAGTC 
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC 
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT 
GCGCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGG 
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT 
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG 
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT 
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC 
GTCCCTTGACGGCGCTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGC 
AGAGGCGGCGGCAGCAGAGCGGCGGCAGCAGCGGCGGGGGCCACCCTTCTTGCG 
GGGTCGCGCCCCAGCCAGCGGTGATGCGCTGATCCCAAACGAGTTCACATTCATT 
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TGCATGCCTGGAGAAGCGAGGCTGGGGCCTTTGGGCTGGTGCAGCCCGCAATGG 
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG 
TTCCATAGTGCATTGGACTGCATTTGGGTGGGGCGGCCGGCTGTTTCTTTCGTGTT 
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT 
CGTGTGCACGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC 
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC 
TCCACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGC 
CCAGCAGACCATCGGCTGCTCCGACGCCGCCGTGTTCCGCCTGTCCGCCCAGGGC 
CGCCCCGTGCTGTTCGTGAAGACCGACCTGTCCGGCGCCCTGAACGAGCTGCAGG 
ACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCGTGCCCTGCGCCGCCGT 
GCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGCTGCTGGGCGAGGTGCC 
CGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG 
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACC 
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG 
TGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT 
TCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACCTGGTGGTGACCCACG 
GCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTCAT 
CGACTGCGGCCGCCTGGGCGTGGCCGACCGCTACCAGGACATCGCCCTGGCCAC 
CCGCGACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCT 
GTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC 
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC 
GCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT 
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT 
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC 
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC 
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC 
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA 
CGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC 
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC 
CACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCG 
GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCT 
GATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGAC 
ACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCA 
ACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCG 
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC 
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC 
ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTC 
GTTTCAGTCACAACCCGCAAACACTAGTATGGCCACCGCATCCACTTTCTCGGCG 
TTCAATGCCCGCTGCGGCGACCTGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCC 
CAGCGAGGCCCCTCCCCGTGCGCGGGCGCGCCCCCGACTGGTCCATGCTGTTCGC 
CGTGATCACCACCATCTTCAGCGCCGCCGAGAAGCAGTGGACCAACCTGGAGTG 
GAAGCCCAAGCCCAAGCTGCCCCAGCTGCTGGACGACCACTTCGGCCTGCACGG 
CCTGGTGTTCCGCCGCACCTTCGCCATCCGCTCCTACGAGGTGGGCCCCGACCGC 
AGCACCTCCATCCTGGCCGTGATGAACCACATGCAGGAGGCCACCCTGAACCAC 
GCCAAGAGCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGTCC 
AAGCGCGACCTGATGTGGGTGGTGCGCCGCACCCACGTGGCCGTGGAGCGCTAC 
CCCACCTGGGGCGACACCGTGGAGGTGGAGTGCTGGATCGGCGCCAGCGGCAAC 
AACGGCATGCGCCGCGACTTCCTGGTGCGCGACTGCAAGACCGGCGAGATCCTG 
ACCCGCTGCACCTCCCTGAGCGTGCTGATGAACACCCGCACCCGCCGCCTGAGCA 
CCATCCCCGACGAGGTGCGCGGCGAGATCGGCCCCGCCTTCATCGACAACGTGG 
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CCGTGAAGGACGACGAGATCAAGAAGCTGCAGAAGCTGAACGACTCCACCGCCG 
ACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACGACCTGGACGTGAACCAGC 
ACGTGAACAACCTGAAGTACGTGGCCTGGGTGTTCGAGACCGTGCCCGACAGCA 
TCTTCGAGTCCCACCACATCAGCTCCTTCACCCTGGAGTACCGCCGCGAGTGCAC 
CCGCGACTCCGTGCTGCGCAGCCTGACCACCGTGAGCGGCGGCAGCTCCGAGGC 
CGGCCTGGTGTGCGACCACCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGCTGCG 
CGCCCGCACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGCGTG 
ATCCCCGCCGAGCCCCGCGTGATGGACTACAAGGACCACGACGGCGACTACAAG 
GACCACGACATCGACTACAAGGACGACGACGACAAGTGACTCGAGGCAGCAGC 
AGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCG 
CCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCA 
GTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATT 
TGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAAC 
CGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCAC 
TGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACC 
TGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAA 
ATGGAAAGCTTGAGCTC 

SEQ ID NO: 54 
Relevant expression construct for codon optimized coding region of Ulmus americana broad 
specificity thioesterase with Chlorella protothecoides stearoyl ACP desaturase transit 
peptide. 

GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC 
CGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGC 
TGGGCAGTGCTGCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG 
TGTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC 
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA 
TTTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT 
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT 
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA 
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTTCAGCTACAACGGCAGGAGTC 
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC 
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT 
GCGCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGG 
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT 
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG 
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT 
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC 
GTCCCTTGACGGCGCTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGC 
AGAGGCGGCGGCAGCAGAGCGGCGGCAGCAGCGGCGGGGGCCACCCTTCTTGCG 
GGGTCGCGCCCCAGCCAGCGGTGATGCGCTGATCCCAAACGAGTTCACATTCATT 
TGCATGCCTGGAGAAGCGAGGCTGGGGCCTTTGGGCTGGTGCAGCCCGCAATGG 
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG 
TTCCATAGTGCATTGGACTGCATTTGGGTGGGGCGGCCGGCTGTTTCTTTCGTGTT 
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT 
CGTGTGCACGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC 
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC 
TCCACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGC 
CCAGCAGACCATCGGCTGCTCCGACGCCGCCGTGTTCCGCCTGTCCGCCCAGGGC 
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CGCCCCGTGCTGTTCGTGAAGACCGACCTGTCCGGCGCCCTGAACGAGCTGCAGG 
ACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCGTGCCCTGCGCCGCCGT 
GCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGCTGCTGGGCGAGGTGCC 
CGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG 
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACC 
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG 
TGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT 
TCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACCTGGTGGTGACCCACG 
GCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTCAT 
CGACTGCGGCCGCCTGGGCGTGGCCGACCGCTACCAGGACATCGCCCTGGCCAC 
CCGCGACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCT 
GTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC 
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC 
GCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT 
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT 
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC 
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC 
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC 
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA 
CGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC 
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC 
CACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCG 
GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCT 
GATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGAC 
ACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCA 
ACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCG 
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC 
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC 
ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTC 
GTTTCAGTCACAACCCGCAAACACTAGTATGGCCACCGCATCCACTTTCTCGGCG 
TTCAATGCCCGCTGCGGCGACCTGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCC 
CAGCGAGGCCCCTCCCCGTGCGCGGGCGCGCCCAGCTGCCCGACTGGAGCATGC 
TGCTGGCCGCGATCACCACCCTGTTCCTGGCGGCCGAGAAGCAGTGGATGATGCT 
GGACTGGAAGCCCAAGCGCCCCGACATGCTGGTGGACCCCTTCGGCCTGGGCCG 
CTTCGTGCAGGACGGCCTGGTGTTCCGCAACAACTTCAGCATCCGCAGCTACGAG 
ATCGGCGCGGACCGCACCGCCAGCATCGAGACCCTGATGAACCACCTGCAGGAG 
ACCGCCCTGAACCACGTGAAGAGCGTGGGCCTGCTGGAGGACGGCCTGGGCAGC 
ACCCGCGAGATGAGCCTGCGCAACCTGATCTGGGTGGTGACCAAGATGCAGGTG 
GCGGTGGACCGCTACCCCACCTGGGGCGACGAGGTGCAGGTGAGCAGCTGGGCG 
ACCGCCATCGGCAAGAACGGCATGCGCCGCGAGTGGATCGTGACCGACTTCCGC 
ACCGGCGAGACCCTGCTGCGCGCCACCAGCGTGTGGGTGATGATGAACAAGCTG 
ACCCGCCGCATCAGCAAGATCCCCGAGGAGGTGTGGCACGAGATCGGCCCCAGC 
TTCATCGACGCGCCCCCCCTGCCCACCGTGGAGGACGACGGCCGCAAGCTGACC 
CGCTTCGACGAGAGCAGCGCCGACTTCATCCGCAAGGGCCTGACCCCCCGCTGG 
AGCGACCTGGACATCAACCAGCACGTGAACAACGTGAAGTACATCGGCTGGCTG 
CTGGAGAGCGCGCCCCCCGAGATCCACGAGAGCCACGAGATCGCCAGCCTGACC 
CTGGAGTACCGCCGCGAGTGCGGCCGCGACAGCGTGCTGAACAGCGCCACCAAG 
GTGAGCGACAGCAGCCAGCTGGGCAAGAGCGCCGTGGAGTGCAACCACCTGGTG 
CGCCTGCAGAACGGCGGCGAGATCGTGAAGGGCCGCACCGTGTGGCGCCCCAAG 
CGCCCCCTGTACAACGACGGCGCCGTGGTGGACGTGCCCGCCAAGACCAGCGAT 
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GACGATGACAAGCTGGGATGACTCGAGGCAGCAGCAGCTCGGATAGTATCGACA 
CACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGAC 
CTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTG 
TACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGC 
ATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGT 
CCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTG 
GTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAA 
TGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTTGAGCTC 

SEQ ID NO: 55 
Prototheca moriformis FatB/A promoter/5'UTR 

CCTGTCGATCGAAGAGAAGGAGACATGTGTACATTATTGGTGTGAGGGCGCTGA 
ATCGGCCATTTTTTAAAATGATCACGCTCATGCCAATAGACGCGGCACATAACGA 
CGTTCAAACCCCCGCCAAAGCCGCGGACAACCCCATCCCTCCACACCCCCCACAC 
AAAGAACCCGCCACCGCTTACCTTGCCCACGAGGTAGGCCTTTCGTTGCGCAAAA 
CCGGCCTCGGTGATGAATGCATGCCCGTTCCTGACGAGCGCTGCCCGGGCCAACA 
CGCTCTTTTGCTGCGTCTCCTCAGGCTTGGGGGCCTCCTTGGGCTTGGGTGCCGCC 
ATGATCTGCGCGCATCAGAGAAACGTTGCTGGTAAAAAGGAGCGCCCGGCTGCG 
CAATATATATATAGGCATGCCAACACAGCCCAACCTCACTCGGGAGCCCGTCCCA 
CCACCCCCAAGTCGCGTGCCTTGACGGCATACTGCTGCAGAAGCTTCATGAGAAT 
GATGCCGAACAAGAGGGGCACGAGGACCCAATCCCGGACATCCTTGTCGATAAT 
GATCTCGTGAGTCCCCATCGTCCGCCCGACGCTCCGGGGAGCCCGCCGATGCTCA 
AGACGAGAGGGCCCTCGACCAGGAGGGGCTGGCCCGGGCGGGCACTGGCGTCG 
AAGGTGCGCCCGTCGTTCGCCTGCAGTCCTATGCCACAAAACAAGTCTTCTGACG 
GGGTGCGTTTGCTCCCGTGCGGGCAGGCAACAGAGGTATTCACCCTGGTCATGGG 
GAGATCGGCGATCGAGCTGGGATAAGAGATACTTCTGGCAAGCAATGACAACTT 
GTCAGGACCGGACCGTGCCATATATTTCTCACCTAGCGCCGCAAAACCTAACAAT 
TTGGGAGTCACTGTGCCACTGAGTTCGACTGGTAGCTGAATGGAGTCGCTGCTCC 
ACTAAACGAATTGTCAGCACCGCCAGCCGGCCGAGGACCCGAGTCATAGCGAGG 
GTAGTAGCGCGCC 

SEQ ID NO: 56 
Prototheca moriformis NRAMP metal transporter promoter/5 'UTR 

ACTAATTGCAATCGTGCAGTAATCATCGATATGGTCACAAGTAGATCCCCTACTG 
ACACCCTCTCGTACATGTAGGCAATGTCATCGGCGCCGTCCTGCTGACCGATGCC 
GACGTAGCAGAGCAGACCCGGGCCGATCTGGGATACGAGCCGGCCCTCCACCTG 
CGCTCGAGGTGGAATCAAGTAAATAACCAATACACTTTTCGACACCACACAGAG 
TTGCACGGACGGTGGCGTACCTCTACGCTCGCGCTCTTCACGCGCTGGACGACCG 
CACGCATGAGCCCGGGTGGCTTGGTCTGGGCTGCAAAAATGCACAACAAACAAG 
TATCAGACGCTCATGGATGCACACGCGCTCCCAAGCACGCTCAGACTAAATATTA 
CAGTAGCTCGTATCTGATAAGATATCGAGACATACCGCTCAACTCACCCGCAAAC 
TGCGCCCCGCCAGGTGATGCGCACAGGGCCCCACCATGCGATCCATCGCATCGCT 
CCTCGAGGGCGCTATCACGTGGCCGGAGAGCGTTCACAGCGTACGCCACTGTATC 
TGGGCGGTATGCGGTCCGTCAACATGGAGACAGATACCCGCACCACCACCTTGC 
AAGCTCTTCCATATTGGAAGTAGAAAATTGTAATTGTATCATCGCACGAGGGGCC 
AACTTGCCGTCGGCGAGCTGGGCGACGAACACCACCTGGACGTTGTCGAGACTC 
GCTCGTGCCGTGCGCCGGGCCGCTGGGTATCCAGACCGTCGCC 
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SEQ ID NO: 57 
Prototheca moriformis FLAP Flagellar-associated protein promoter/5' UTR 

CAACGACAACCAGCAGGCAACTCGGTCAGCGACCCAACACGCGAGTCAAATTGT 
TGCGTGTTCTTGCCTTGTCTATTTACTGTGATAGCAAGACTGTCGGTCAGTCAATA 
CCGCGGTGCGCACGTCGGGGTGCCAAGCCTAGCAGAGCACGGGACGGCTGGTGC 
TGTGCGCCAGCTCAGCTCGCTTCGCGACCAATTGTAGGACCGGCAAAGTCACCAA 
AACATGCCAGCGGTGCGATTCAATTGGTCATGAGCTCTACAAAATTGTTTTGTGC 
GTCGCGCAGGTATCCAACGGCGCGGCAGAGAAAGTTTGACAGCTCTCGATTTCAT 
CTCGGAAAAATGGGGAGAATTTATGACACACAAGTGCGCAGGCGGCCCAGGCGG 
CCAGCATATTCTGGCGTGACCTGGGCCGCCCACAAAATGCTTGGATGCACTCTAA 
AATAATTATATTTGCCATGAACAAGGGAAGAGTTACCGCACCCAGCCCTAGACTT 
GGGCGCCCGAGCAAGGTTACGTCAAGCCACCTTCGCCCATCGCCCAACTCCGTAT 
TCCCCGACAGCCGCACGTGGCCCTCGCCGGAATGAACCCTGAATCGGCATCACG 
CCACGCGTTCGCCAATCGTTCCGCTCTCTGGCTTCATCGGCCTGCGCCTTCACGTC 
GTGGTCACGACAGTGCATTCATACTTCCATTTGCACCTCGGCACACACTTTTACG 
CATCGCCTACCCTTGCTGCGGCAGTCTAGGGTCACTTTGCAGCCATGGGACAGTG 
CTACACCACCGTCGGTGCGCAAAGCTATTTCAAGTGAACCGTGGGCGGAAAAAA 
GGAATGTACACTGTCTCAACCGACTCCTACAATTGTTTACCATGCAGATCAGAGC 
TCGACGGCCATCATCGAGCAGGTGTGGGGCCTTGGTGGCGCGGCGCGGGGCCCC 
AGGGCGTCGCAGGCATTGATGGCACTCTGAGACTTTCGCACGCGCATGAGGGAC 
CCCATCAAGAGAAGAGTGTGTCTTTATGTCCCCATTCATGATGATGTATCTTGTG 
ATTGTCGCAGTTTGGCAAGTTTAACCGGATCGCCGCTCCAGGTGTGGCGTGGCGG 
ATTTTTCTAGGGGTGCTTGAGCAGTCG 

SEQ ID NO: 58 
Prototheca moriformis SulfRed Sulfite reductase promoter/5' UTR 

GGCCCAGGGCCCTGCGGATGGCCCACACCAGATCTAGCCTCTCTTATGCCATGCC 
CGCCTCGCTGCCCGTCGTATCCCCCCGCCGATCCGCGCGTAGGGGACCGCGGCCT 
GACCCACGCCACGAAAGAGCTTTGCTCCTCAATTTCTCGCCAACAGAACCGTATC 
AAACGCTCAACGCCTATCCCGAACAATCCGTATTCACACCAAATCGAGTATACCG 
GACTGGTTTGCCTAGTCTTGAAGGAAATGATCCCGTCCATGCTCGGAAGGGGGA 
GCGGGCGGAGGATCCTACTCATCTCTGAAATGGGATTGGTCCGAAGATGGGTTG 
GGCAAGCACGTGCCAAACCCCAGCGAGTTGCTGACGAGCAGGCTCATCCAATCC 
CCCGGCGAATCCTCCCTCACGCCCCGCATGCATACAAGTCCCTCCCACACGCCCC 
CTCCCATCCATTTTCGCCTGGTCCGAACGCGAGCGGCGTCGAGGCGGACCACTTG 
CTCCGCAGCGCCGTCTGGGTCTCCACCCCACAGCGGCTTTGCTGCCAGAGGCACC 
CCCCTTGCCCCACCTCCTCTTGCAGCC 

SEQ ID NO: 59 
Prototheca moriformis SugT Sugar tranporter promoter/5"UTR 

CCAGGCAGGCGGTAGGGTTGCCGATTGCTTGAGCGAATTGGAAGATATAATTTTT 
TGTGGTGTCCCTGGACGCTGTTTGTGGCGCTCCTTTTTGGAGAAGATTGCGTGGG 
GGAGCTTTCCATGTACCACGCTTCCTTCTGAAAGGATTCTGGCCGAGTCCTGATG 
AGCCCAAAGAAAACACCTGCCTTTCAGTGCTGGCACTCTGAAAACGTCAACAGA 
TGATTATACATGTCACAAAAGGCAGCCGATTAGGAACGGGAGCTCTGGCCGTTC 
GTTTGGCTGCCTGGGCTGATTGAAGTGATCCACCCTGTTCGAATGAAGGCGGTCG 
AGTCGAATTATCGACCGGAGCTGTCGGGAAGGCGTCCGGGGCAGAGTGAGGTGC 
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TGCGGCCTGGTTGTCGTTCAAAAAGACCCCGGTAGCCCAACAATCACGAACGAA 
AGGAATATAATTGCTTGCATACTATACATTCAGTTTCTATGTGGCGGGTAGACAA 
GTCTCATGGGCTTCTAAAGGCTGTCCCTTGAAGGCTACTTATAAAAACTTGCTGC 
GCCATGGCACGGATCGCGCTTGCGCAGGCTGCAACCCTGCGCGCAAGGTCAAAT 
ACACAGCAAAAGATACTAACAGAATTTCTAAAAACATTTAAATATTTGTTTCGAC 
CAGCCAATTGTGGTCGTAGGCACGCAAAAGACTTTGTTTTGCGCCCACCGAGCAT 
CCACGCTGGCAGTCAAGCCAGTCCGATGTGCATTGCGTGGCAGCATCGAGGAGC 
ATCAAAAACCTCGTGCACGCTTTTCTGTCAATCATCATCAACCACTCCACCATGT 
ATACCCGATGCATCGCGGTGCGCAGCGCGCCACGCGTCCCAGACCCGCCCAAAA 
ACCCAGCAGCGGCGAAAGCAAATCTTCACTTGCCCGAAACCCCGAGCAGCGGCA 
TTCACACGTGGGCGAAAACCCCACTTGCCCTAACAGGCGTATGTCTGCTGTCACG 
ATGCCTGACAACGGTATTATAGATATACACTGATTAATGTTTGAGTGTGTGCGAG 
TCGCGAATCAGGAATGAATTGCTAGTAGGCACTCCGACCGGGCGGGGGCCGAGG 
GACCA 

SEQ ID NO: 60 
Prototheca moriformis Amt03-Ammonium transporter promoter/5'UTR 

GGCCGACAGGACGCGCGTCAAAGGTGCTGGGCGTGTATGCCCTGGTCGGCAGGT 
CGTTGCTGTTGCTGCGCTCGTGGTTCCGCAACCCTGATTTTGGCGTCTTATTCTGG 
CGTGGCAAGCGCTGACGCCCGCGAGCCGGGCCGGCGGCGATGCGGTGTCTCACG 
GCTGCCGAGCTCCAAGGGAGGCAAGAGCGCCCGGATCAGCTGAAGGGCTTTACA 
CGCAAGGTACAGCCGCTCCTGCAAGGCTGCGTGGTGGACTTGAACCTGTAGGTCC 
TCTGCTGAAGTTCCTCCACTACCTCACCAGGCCCAGCAGACCAAAGCACAGGCTT 
TTCAGGTCCGTGTCATCCACTCTAAAACACTCGACTACGACCTACTGATGGCCCT 
AGATTCTTCATCAACAATGCCTGAGACACTTGCTCAGAATTGAAACTCCCTGAAG 
GGACCACCAGAGGCCCTGAGTTGTTCCTTCCCCCCGTGGCGAGCTGCCAGCCAGG 
CTGTACCTGTGATCGAGGCTGGCGGGAAAATAGGCTTCGTGTGCTCAGGTCATGG 
GAGGTGCAGGACAGCTCATGAAACGCCAACAATCGCACAATTCATGTCAAGCTA 
ATCAGCTATTTCCTCTTCACGAGCTGTAATTGTCCCAAAATTCTGGTCTACCGGGG 
GTGATCCTTCGTGTACGGGCCCTTCCCTCAACCCTAGGTATGCGCGCATGCGGTC 
GCCGCGCAACTCGCGCGAGGGCCGAGGGTTTGGGACGGGCCGTCCCGAAATGCA 
GTTGCACCCGGATGCGCGGCGCCTTTCTTGCGATAATTTATGCAATGGACTGCTC 
TGCAAATTTCTGGGTCTGTCGCCAACCCTAGGATCAGCGGCGTAGGATTTC GTAA 
TCATTCGTCCTGATGGGGAGCTACCGACTACCCTAATATCAGCCCGGCTGCCTGA 
CGCCAGCGTCCACTTTTGCGTACACATTCCATTCGTGCCCAAGACATTTCATTGTG 
GTGCGAAGCGTCCCCAGTTACGCTCACCTGTTTCCCGACCTCCTTACTGTTCTGTC 
GACAGAGCGGGCCCACAGGCCGGTCGCAGCC 

SEQ ID NO: 61 
Prototheca moriformis Amt02-Ammonium transporter promoter/5'UTR 

TCACCAGCGGACAAAGCACCGGTGTATCAGGTCCGTGTCATCCACTCTAAAGAG 
CTCGACTACGACCTACTGATGGCCCTAGATTCTTCATCAAAAACGCCTGAGACAC 
TTGCCCAGGATTGAAACTCCCTGAAGGGACCACCAGGGGCCCTGAGTTGTTCCTT 
CCCCCCGTGGCGAGCTGCCAGCCAGGCTGTACCTGTGATCGGGGCTGGCGGGAA 
AACAGGCTTCGTGTGCTCAGGTTATGGGAGGTGCAGGACAGCTCATTAAACGCC 
AACAATCGCACAATTCATGGCAAGCTAATCAGTTATTTCCCATTAACGAGCTATA 
ATTGTCCCAAAATTCTGGTCTACCGGGGGTGATCCTTCGTGTACGGGCCCTTCCCT 
CAACCCTAGGTATGCGCACATGCGGTCGCCGCGCAACGCGCGCGAGGGCCGAGG 
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GTTTGGGACGGGCCGTCCCGAAATGCAGTTGCACCCGGATGCGTGGCACCTTTTT 
TGCGATAATTTATGCAATGGACTGCTCTGCAAAATTCTGGCTCTGTCGCCAACCC 
TAGGATCAGCGGTGTAGGATTTCGTAATCATTCGTCCTGATGGGGAGCTACCGAC 
TGCCCTAGTATCAGCCCGACTGCCTGACGCCAGCGTCCACTTTTGTGCACACATT 
CCATTCGTGCCCAAGACATTTCATTGTGGTGCGAAGCGTCCCCAGTTACGCTCAC 
CTGATCCCCAACCTCCTTATTGTTCTGTCGACAGAGTGGGCCCAGAGGCCGGTCG 
CAGCC 

SEQ ID NO: 62 
Protoheca moriformis Aat-OlAmino Acid Transporter promoter/5'UTR 

CGAAGGGGTCTGCATCGATTCGCGCGGTCTGGAGGCCAGCGTGACTGCTCGCGA 
AAATGCTCTGCCGTGTCGGGCTCTGGCTGGGGCGGCCAGAGATCTCACCGTGCCA 
CACGCAACTGCCGCACTCTGTGCCCGCCACCTGGCGCGCACATGCGACCTCTTCC 
CCGTCATACCCTCTCCTCATGTGATCTTTCCACACGAGTGACGCAGGTGCGCGGA 
GTGGAGGGAATCAGGACGTTTTCAAGGTACCTGCTCGAGCCGTACCAACAGCTG 
CCGCCCGGCAAGGAAGAGATCGAGGCAGAGATTGCCCGGCTGGAGGCCCGGATA 
ACGGAGCTCAAGAGCAAGCTGTCCGAGTGAGACCGCCCAGGTGCACGTGTCGAC 
TCGCTATGACATGTACTCGACACAACATGAGGAATTCATCGAATTTGTAGGAAGC 
GGGCATTGGTACGGGAGTGGGAAAGCGAAAAAACCTCCCTCCGGCAGTGCCATC 
TGCCGGAGTCGAACGTTGATAGGGTTCTCGTGACAGGGTGTGACCTCTCAGCCTT 
GCATCAATTAAACGCTATAGACATTATCAGTAACCGTGAATCCCGCATTGGATGC 
CACCCGCGCGACCATTGGGGACCTGCATTACAGATCTAGGTGAGATGACAGCGA 
GGCAACTTCGGCCCGCGGCCCAGCTTGCGGCGCACCAATATTGGTCACGGGAAG 
CCACACACCGACCATAAATGAATACTTGTAAGCTATGTCAACCGATCAATGGCGT 
CGAAAGTGTGCCACGAGGATCCATCTGGCGGGGCGGCGTGGCGCACAAGCGCAG 
TCGCAATTTCTCGGACCCATCTGACCTAGGCCCAGCGCCGCGGGAGAAATCCCCG 
GCGGGTCCTCCACGCAGTAACCCTAATGAGTATCGAGCGCCGACCATTTACACCA 
TCGCCCCCGAAATCCTTCCGACATTATTATTATCTTTTAGATCTTGGAACAGACTC 
TGCCAACC 

SEQ ID NO: 63 
Prototheca moriformis Aat02-Amino acid transporter promoter/5 'UTR 

AGAGAGCGGAGGTGGGGTTGTGAGGTGGGGTTGCTGACCAGGAGCTCGCGTCGC 
CGAGCGCGACTCGCACACGGTCCAGTTACCCCCCCCTCCGCCCAAACGCAAGCCT 
CCCATCTTGATGCCTTTCCGGCCACCTATACTATTTCTTAGTTCGCTGTAACATCC 
AGACCGTCCTGAATAATAACAATGCCCTGTGTCAAGTGCATTCCTAAAAAAATTC 
TGTCCCAACCAACAATCCCACCTGAAATACCACCAGCCCTGCCCAGTACACTCTT 
CCAATACCATCTCCCTACCTCCACGCGCAAGCGACCCCCATGCGCGACCAGGCTC 
GAAAGTGATTTATGACTTGAGACGAGCGAGTGGCGGCGCGGTCGACTGCCTTTTC 
ATCACGTGCCGTACGTCGGCGACCGCTAGGGCTTTGCACGGCAACGCACGGCTTC 
GCCAACCCGACCAGCCAGGACCTCGACTACTCTACCGCGAATTCGCCTCAAGAA 
GTCGCCAAATGTGCCATACACCATTCCTTACAGCACTGTTCAAACTTGATGCCAA 
TTTTGACATTCGGGTTGCTCGTTGGCTGCGCCCACATCGGCCGTGAGTGCAGCAG 
GCGGGATCGGACACGGAGGACGCGGCGTCACGCCCCGAACGCAGCCCGTAACTC 
TACATCAACACGACGTGTTGCGTAATCCCGCCCGGCTGCGCATCGTGCCAACCCA 
TTCGCGATGGATGGTCGGAAAATGGTGTGCCAACTGCCCTGAGGGAGGCTCTCG 
CGAAACGGGCACGTCCCTGAAACCGAAACTGTGGCCTTGTCGTCGGCCACGCAA 
GCACGTGGACCCTAAACACCAAGAAAATCAGTAAACAAGGTTGACATCCTCTAC 
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GGGCGAATTGTTTGCCCAACCCTTCATCGCACACTGCCATTATAATGCATCTAGC 
TCGGCGACAAGTTTAGAAAAGGCAGGCTGCATTGTTCCATTTCGCCGTGGCGGCG 
TGGGTGCCCATTTTACGAGGTTTGGGCTCCCGGGCAGCGACCGAGCCAGGTCGA 
GTCCCTCTCGCCCGTCGACAATGTTGCGAACCCCACAAGCGGCTAACAACAACTT 
GATGGTACCTGTACACTGCCAATTCCTTCTTCCCCGGCCGAGGTTTACACGTGAT 
GGCCATGGCTTCGCATTCAGGCCGACTTCCCATTCCGACTTTCCAGAGGGTCCGC 
GGACGCTGGGGGTTGGCTGCCTGAGGCCCACCCTTTGTTCCCCGCGTCCCGACAA 
ACACAATTGCGTTACATAAGGGGGAGCCGCCCCCGTTCAGAGTGCAGAAATCTTT 
CACTATATTTTCCAGTCGTCAGCGAAATCAAGT 

SEQ ID NO: 64 
Prototheca moriformis Aat03-Amino acid transporter promoter/5 'UTR 

GATGGTGGGGTGTCTGCCTTGGGCTGGGTGATGGAGGCTGGTGGTGCGCGGGTTT 
CCTGATGCATTCTATCTACGCAGTGTCATGGTGTCCATTCCACACACCAGTACAC 
CCTTACACTAAGGATCCATCCCTCCTTCCCTCTTCAGGACTACATGGACCCCACG 
AGCTACCGACCGGGCTTTCTCAAAAACGTCAAGGTCATGTTTGACATGCGGGACG 
TGGTGGACGACGTGCAAGGTGCGTCCGGAGTGCGCGCAAATGAGCAAGTCGGGC 
AATGTGTCGGGGTGGGCACCGGGGCTGGAGATCCGCGATCCCCGAGAAAACGCC 
GTACCACCCCCCGCGCTATTCCCTCGATTGCGCGCAGATGTGGTGACCGACACGG 
GGGACAACCTGGCGGACATGGGGCGCCGGACCTGGAAGCACGCCAAGTCGCACA 
CGGGGAGGCTCGTGCAGTCCCCCCCATCGTACCTCAAGGGTCTCTTTGGTCGCGA 
TCCAAAGTACGCTGGTGGCATGGCATGCCCGAAATGAACATCATGTGTGATCTCC 
GATTGCCAATGGCCACCTCCACGGACCACCTTGCAGGCGGAAGCGCAATCCAGG 
GCCCGAGCCTGACGAGGACGGAGACTCCTCGTCCAGCGCGGGGTCCCCGACCCG 
ACGCAGCAGCCGACCCCTGCTAACCCGGCAACGATCGGACCAGCAACCTTGCTG 
TAGTTCCGATCCGTGATGACGGGCATTGCCGCCGCTCGATCCGCTTTGATGACTG 
TCTATTATTTGCGCGGAGCCCCCTCGGAACCCTACCCCGCTCTTGCAAGCCCCTTG 
CATCGGAGATCCTCGTGCGCCCGCCATGACCCCACTGGATTGCCCAACATCCTTC 
TTTATCGTGTAAAATGTGATTCCTCGGCTGCAATCGACTGGCCTTCGCTTCTGGCC 
CCAAGAGGGCTCGAACGTGCGGCAGCGAGGGCGCTGACACACCCAAGCCCTAGG 
GCTTTCAACGTCGGCTGCCAGGCCGGATAGGGGGATCGCCTCCTTTCCACCACCC 
ACCTACGAGGGATTCGAGTCGGCTTCCAGCTCAGCTATTCGGCCGCGCCCCCGGC 
CCTGCAGACGTCCTCCAGTTTCCGAACAGGTCGCTCTCAGAACACCTGCCGCGGC 
TGCGATACGGCAGGCTCTCAAAGCGTCGAC 

SEQ ID NO: 65 
Prototheca moriformis Aat04-Amino acid transporter promoter/5 'UTR 

CGCGTGGAGCGGTGCGTGCGGATGCCGCGCGCCTGCCAAGGCCTTTTGTATGCCT 
GGCCTGGGAAGTTTCCTGACTGAAGCATCTTCAAGATGCTCTCTCACGACCAGCG 
ACACCAACACCGTCACTTTTTGCCCCTCCTGCCGCAGGTGCCACTTTCTACTTTGA 
CGTCTTCTCCAGGCGGTACATTGCGGGACTGAGCGCCAATTCGGCCAAGAACAG 
CGCTGTCGACTTGAGGAGGCAGGGGTCCGTCGACTCTGCCGAGTGACACGCCTTC 
GACCCGACTGTACTACGGCCTGCTGAAGAGTGGGTCTCGCCGGCCGGCGTGACC 
GGCCCTGTGCCCACAATCGACCATCTATTCGCTCCTTGTCATCTGGCGCCGTCAAT 
TGCCCGCGACTTGACGGCAACTGGCTCGATCGAGTCGTATTGAAAAAGCACGTTT 
TGTCCTACAGGGCCGCGGTCCGTTACCAACGTGGTTCTCGTTAGGTTTTCGTCGG 
GCGGTGGTGCGCGAACTGTCCGATGCCATCCCGGCAAACCCCAGCAAGGTCGCC 
AGTCTGGTTCTGACGCAATAGAGTGCGTTTTGGGCCAGTCTAAAAATTCGTCTGG 
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CATGACGTGGCTCCACATCGTACCCGGAGCCTGCCTTGGTAATGTGAGGCACCGG 
TGCCAACTCCATTATGGCAGGCATCGAGCGCGCAGGTGAGTACATGACCTTCCGT 
GAATTGGGAAGGCGAGCTTGTGTAACGCCTGCGATCGTGCCAGTGAGGCATCGT 
AAACTCAAAATATTTTGTAGAAAGTGTCTGATGCCTGGTGAGGCTGCGTAGGGCA 
AGGGCAAGCCCTTGGCAGATGGGTAATGGGTCCGGACCTCACAACAGCAACCCC 
GCGTCCCCCTTAGGGCCCCTGAGGCTCGATGGCAGGGCCAGCGAGCCCGCGGCC 
AAAGGGCGCCATCCCACGGTCGCCCAACGACTCCACGGGTCCTATACCTCATCTT 
GAATGGCACTAAAAACTATAGAATATCGGGCACTGGTGGGCGTCTGGGGTACAG 
CTGGCCGAGCGCAGTGGCAAACCCTAGGTCCCGCCTCAAGGGCGATTCCCGGGT 
CAATGACACGCAAGCAAGATCACATGGCGCGGTCCGCCTCGCGGCTCCACACCC 
AGGCCCTAGTTTCGCAACCCATAAATATCGCCCCGATACCATCATAAGCCAGCAA 
ATAATTTTTTATCAGAGTTCCAAACCTCCTCAGCTGTGGGAAACCAGCCCACTCT 
GAACG 

SEQ ID NO: 66 
Prototheca moriformis Aat05-Amino acid transporter promoter/5 'UTR 

CCGAGCAGTTCATGGCCAAGTACAAGGACTAGAGACCGGAGGTCGGTAGGCTGA 
ATGGAGCTGGCGTCGTCGTGCGCGACGTGCACGCGATGCGATACTACGACCCCA 
CAAACGCATGCCTCCCATCTTGATGCCTTTCCGGCCATTTATACTATTTCTCATTT 
CGCTGTAACATCTTGAATAATAGAATTGCCCTGTGTCAAGTGGATTCCAAGAAAT 
ATTCTGTCCCAACAAAACAACCCAACCTGAAAACAACCTCAAATACCACCAGCC 
CTGCCCACCTGCCCAGTACACTTTTCCAATACCATCTCCCTACCTTCACGCGCAAG 
CGGCACCCATGCGCGACCAGGCTCGAAAGGATTTCACGACTCAGGACGAGCGAG 
TGGCGGCGCGACCGCCTGCCTGTTCGTCACGTGCCGTACGTCGGCGACCGCTAGA 
GCTTTGCCTGGCAACCCCCGGCTTCGTCAACCCGGCCAGCCAGGATCTCGACCAC 
TCTACCGCGAAATCGCCTCAAGAAGTCGCCAAAAGTGCCGTACACCATGCTTCGC 
AGCGCTGTTCAAACTTGATGCCAATCTTGACAATCAGGTTGCTCGTTGGCTGCGT 
CCACATCGGCCGTGATTGCAGCAGGCGGGGATCGGACACGGAGGACGCGGCGTC 
ACGCCGCGAACGCAGCCCGTAACTCTACATCAACGCGATATGTTGCGTAATCCCG 
CCCGGCTGCGCATTGTGACAACCCATTCGCGATGGATGGTCGGAAAATGGTGTGC 
CAACTGCCCTGAGGGACTCTCTCGCGAAACGGGCACGTCCCTGTATCCGAAACTG 
TGGCATGGCCTTGTCGACCACGCAAGCACGTGGACCCTAACACCACGAAAATAA 
GTAAAAAAGGTTGACATCCTCTACGAGCGAATTGTTTGCTCGACCCTTCATCGCA 
CACTGTCATTATAATGCATCTAGCTCGGCGACAAGTTTAAAAAAGGCAGGCTGCA 
TTATTCCATTTTGCCGTGGCGGCATGGGTGCCCATTTTATGAGGTTTGGGCTCTTG 
GGCAGCGACCGAGCCAGGTTGAGTCCCTCTCGCCCGTCGACAACGTTCCAAAGC 
CCATAAGTGGCTAATAAACAACTTGATGGTACCTGTACACTGCCAGTTCCTTCTT 
CCCCGGCCGAGGTTTACACGTGATGGCCATGGCTTCGCGTTTCAGGCTGACTTCC 
CATTCCGACTTTCCAGAGGGTCCGCGGACGCCGGGGGTTGGCTGCGTGAGGCCC 
ACCCCTTGTTCCCCGCGTCCCGACAAACACAATTGCGTTACATAAGGGGGAAGCC 
GCCCCCCGTTCAGAGTGCAAACATCTTTCATTATATTTTTCAGTCGTCAGCGAAAT 
CAAGTATGTCGCTGACAGGCATGAAGGCC 

SEQ ID NO: 67 
Relevant portions of the reporter construct for testing putative promoter/5'UTR of Prototheca 
moriformis AatO 1. 

GCTCTTCGGCCGCCGCCACTCCTGCTCGAGCGCGCCCGACTCGCGCTCCGCCTGC 
GCCCGCGCGTGCGCCGCCAGCGCCTTGGCCTTTTCGCCGCGCTCGTGCGCGTCGC 
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TGATGTCCATCACCAGGTCCATGAGGTCTGCCTTGCGCCGGCTGAGCCACTGCTT 
CGTCCGGGCGGCCAAGAGGAGCATGAGGGAGGACTCCTGGTCCAGGGTCCTGAC 
GTGGTCGCGGCTCTGGGAGCGGGCCAGCATCATCTGGCTCTGCCGCACCGAGGC 
CGCCTCCAACTGGTCCTCCAGCAGCCGCAGTCGCCGCCGACCCTGGCAGAGGAA 
GACAGGTGAGGGGGGTATGAATTGTACAGAACAACCACGAGCCTTGTCTAGGCA 
GAATCCCTACCAGTCATGGCTTTACCTGGATGACGGCCTGCGAACAGCTGTCCAG 
CGACCCTCGCTGCCGCCGCTTCTCCCGCACGCTTCTTTCCAGCACCGTGATGGCG 
CGAGCCAGCGCCGCACGCTGGCGCTGCGCTTCGCCGATCTGAGGACAGTCGGGG 
AACTCTGATCAGTCTAAACCCCCTTGCGCGTTAGTGTTGCCATCCTTTGCAGACC 
GGTGAGAGCCGACTTGTTGTGCGCCACCCCCCACACCACCTCCTCCCAGACCAAT 
TCTGTCACCTTTTTGGCGAAGGCATCGGCCTCGGCCTGCAGAGAGGACAGCAGTG 
CCCAGCCGCTGGGGGTTGGCGGATGCACGCTCAGGTACCCTTTCTTGCGCTATGA 
CACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGC 
AACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCC 
GATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGA 
CATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTA 
CACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTT 
CGTTTCAGTCACAACCCGCAAACGGCGCGCCATGCTGCTGCAGGCCTTCCTGTTC 
CTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCC 
GACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGAACGACCCCAAC 
GGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAAC 
CCGAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGGCCACGCCACGTCCGAC 
GACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGCCCCGAAGCGCAACGAC 
TCCGGCGCCTTCTCCGGCTCCATGGTGGTGGACTACAACAACACCTCCGGCTTCT 
TCAACGACACCATCGACCCGCGCCAGCGCTGCGTGGCCATCTGGACCTACAACA 
CCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGGACGGCGGCTACACCTT 
CACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACTCCACCCAGTTCCGCGA 
CCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAAGTGGATCATGACCGCGGCCAA 
GTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAA 
GCTGGAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCC 
GGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATG 
TTCATCTCCATCAACCCCGGCGCCCCGGCCGGCGGCTCCTTCAACCAGTACTTCG 
TCGGCAGCTTCAACGGCACCCACTTCGAGGCCTTCGACAACCAGTCCCGCGTGGT 
GGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAACACCGACCCGACC 
TACGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACTGGGAGTACTCCGCCTTCG 
TGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTCTCCCTCAAC 
ACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAGGCCGAGCCG 
ATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCGCCACCAACACCACG 
TTGACGAAGGCCAACAGCTACAACGTCGACCTGTCCAACAGCACCGGCACCCTG 
GAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGACGATCTCCAAGTCCGTGT 
TCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAGGACCCCGAGGAGTACCTCCG 
CATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTTCCTGGACCGCGGGAACAGCAAG 
GTGAAGTTCGTGAAGGAGAACCCCTACTTCACCAACCGCATGAGCGTGAACAAC 
CAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTACAAGGTGTACGGCTTGCTGG 
ACCAGAACATCCTGGAGCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACA 
CCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGAACATGACGACGGGGG 
TGGACAACCTGTTCTACATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGACAATT 
GGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGG 
ACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCA 
AACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGC 
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TTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTT 
GCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGC 
TCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGG 
TACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGAT 
GGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGCGCGCAGAGGAACGCT 
GAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACACCACAATAACCACCTGA 
CGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCGGTTCACACACGTGCCA 
CGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCTGATGGTCGAAACGTTC 
ACAGCCTAGGGATATCGAATTCATCGAATTTGTAGGAAGCGGGCATTGGTACGG 
GAGTGGGAAAGCGAAAAAACCTCCCTCCGGCAGTGCCATCTGCCGGAGTCGAAC 
GTTGATAGGGTTCTCGTGACAGGGTGTGACCTCTCAGCCTTGCATCAATTAAACG 
CTATAGACATTATCAGTAACCGTGAATCCCGCATTGGATGCCACCCGCGCGACCA 
TTGGGGACCTGCATTACAGATCTAGGTGAGATGACAGCGAGGCAACTTCGGCCC 
GCGGCCCAGCTTGCGGCGCACCAATATTGGTCACGGGAAGCCACACACCGACCA 
TAAATGAATACTTGTAAGCTATGTCAACCGATCAATGGCGTCGAAAGTGTGCCAC 
GAGGATCCATCTGGCGGGGCGGCGTGGCGCACAAGCGCAGTCGCAATTTCTCGG 
ACCCATCTGACCTAGGCCCAGCGCCGCGGGAGAAATCCCCGGCGGGTCCTCCAC 
GCAGTAACCCTAATGAGTATCGAGCGCCGACCATTTACACCATCGCCCCCCGAAA 
TCCTTCCGACATTATTATTATCTTTTAGATCTTGGAACAGACTCTGCCAACCACTA 
GTATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCG 
TCGCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGG 
GCGCGCCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATCTTCTCCGCC 
GCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAG 
CTGCTGGACGACCACTTCGGCCCCCACGGCCTGGTGTTCCGCCGCACCTTCGCCA 
TCCGCAGCTACGAGGTGGGCCCCGACCGCTCCACCAGCATCGTGGCCGTGATGA 
ACCACCTGCAGGAGGCCGCCCTGAACCACGCCAAGTCCGTGGGCATCCTGGGCG 
ACGGCTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATCTGGGTGGTGA 
AGCGCACCCACGTGGCCGTGGAGCGCTACCCCGCCTGGGGCGACACCGTGGAGG 
TGGAGTGCTGGGTGGGCGCCTCCGGCAACAACGGCCGCCGCCACGACTTCCTGG 
TGCGCGACTGCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGAT 
GATGAACACCCGCACCCGCCGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGA 
GATCGGCCCCGCCTTCATCGACAACGTGGCCGTGAAGGACGAGGAGATCAAGAA 
GCCCCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCC 
CCGCTGGAACGACCTGGACATCAACCAGCACGTGAACAACATCAAGTACGTGGA 
CTGGATCCTGGAGACCGTGCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCC 
TTCACCATCGAGTACCGCCGCGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGA 
CCACCGTGAGCGGCGGCTCCTCCGAGGCCGGCCTGGTGTGCGAGCACCTGCTGC 
AGCTGGAGGGCGGCAGCGAGGTGCTGCGCGCCAAGACCGAGTGGCGCCCCAAGC 
TGACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGTCCAGCGTGATGGA 
CTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGA 
CGACGACAAGTGACTCGAGTTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTA 
TCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGC 
CTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCT 
TGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACC 
CCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTA 
CGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACA 
GCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCA 
CTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTGT 
AGAGCTCCTTGTTTTCCAGAAGGAGTTGCTCCTTGAGCCTTTCATTCTCAGCCTCG 
ATAACCTCCAAAGCCGCTCTAATTGTGGAGGGGGTTCGAATTTAAAAGCTTGGAA 
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TGTTGGTTCGTGCGTCTGGAACAAGCCCAGACTTGTTGCTCACTGGGAAAAGGAC 
CATCAGCTCCAAAAAACTTGCCGCTCAAACCGCGTACCTCTGCTTTCGCGCAATC 
TGCCCTGTTGAAATCGCCACCACATTCATATTGTGACGCTTGAGCAGTCTGTAAT 
TGCCTCAGAATGTGGAATCATCTGCCCCCTGTGCGAGCCCATGCCAGGCATGTCG 
CGGGCGAGGACACCCGCCACTCGTACAGCAGACCATTATGCTACCTCACAATAG 
TTCATAACAGTGACCATATTTCTCGAAGCTCCCCAACGAGCACCTCCATGCTCTG 
AGTGGCCACCCCCCGGCCCTGGTGCTTGCGGAGGGCAGGTCAACCGGCATGGGG 
CTACCGAAATCCCCGACCGGATCCCACCACCCCCGCGATGGGAAGAATCTCTCCC 
CGGGATGTGGGCCCACCACCAGCACAACCTGCTGGCCCAGGCGAGCGTCAAACC 
ATACCACACAAATATCCTTGGCATCGGCCCTGAATTCCTTCTGCCGCTCTGCTACC 
CGGTGCTTCTGTCCGAAGCAGGGGTTGCTAGGGATCGCTCCGAGTCCGCAAACCC 
TTGTCGCGTGGCGGGGCTTGTTCGAGCTTGTTCGAGCTTGAAGAGCCTCTAGAGT 
CGACCTGCAGGCATGCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTG 
AAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGT 
AAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCAC 
TGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCA 
ACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCC 

SEQ ID NO: 68 
C. camphora thioesterase forward primer 

TACCCCGCCTGGGGCGACAC 

SEQ ID NO: 69 
C. camphora thioesterase reverse primer 

CTTGCTCAGGCGGCGGGTGC 

SEQ ID NO: 70 
cd189 forward primer 

CCGGATCTCGGCCAGGGCTA 

SEQ ID NO: 71 
cd189 reverse primer 

TCGATGTCGTGCACCGTCGC 

SEQ ID NO: 72 
5' donor DNA sequence of Prototheca moriformis delta 12 FAD knockout homologous 
recombination targeting construct 

GCTCTTCGGGTTTGCTCACCCGCGAGGTCGACGCCCAGCATGGCTATCAAGACGA 
ACAGGCAGCCTGTGGAGAAGCCTCCGTTCACGATCGGGACGCTGCGCAAGGCCA 
TCCCCGCGCACTGTTTCGAGCGCTCGGCGCTTCGTAGCAGCATGTACCTGGCCTT 
TGACATCGCGGTCATGTCCCTGCTCTACGTCGCGTCGACGTACATCGACCCTGCG 
CCGGTGCCTACGTGGGTCAAGTATGGCGTCATGTGGCCGCTCTACTGGTTCTTCC 
AGGTGTGTGTGAGGGTTGTGGTTGCCCGTATCGAGGTCCTGGTGGCGCGCATGGG 
GGAGAAGGCGCCTGTCCCGCTGACCCCCCCGGCTACCCTCCCGGCACCTTCCAGG 
GCGCCTTCGGCACGGGTGTCTGGGTGTGCGCGCACGAGTGCGGCCACCAGGCCTT 
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TTCCTCCAGCCAGGCCATCAACGACGGCGTGGGCCTGGTGTTCCACAGCCTGCTG 
CTGGTGCCCTACTACTCCTGGAAGCACTCGCACCGCCGCCACCACTCCAACACGG 
GGTGCCTGGACAAGGACGAGGTGTTTGTGCCGCCGCACCGCGCAGTGGCGCACG 
AGGGCCTGGAGTGGGAGGAGTGGCTGCCCATCCGCATGGGCAAGGTGCTGGTCA 
CCCTGACCCTGGGCTGGCCGCTGTACCTCATGTTCAACGTCGCCTCGCGGCCGTA 
CCCGCGCTTCGCCAACCACTTTGACCCGTGGTCGCCCATCTTCAGCAAGCGCGAG 
GTACCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGAC 
GGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTT 
CGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGC 
CAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACA 
CCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCT 
AAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACGGCGCGCC 

SEQ ID NO: 73 
3' donor DNA sequence of Prototheca moriformis delta 12 FAD knockout homologous 
recombination targeting construct 

CAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTG 
ATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTT 
ATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAG 
CTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATC 
GCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTC 
CTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTC 
CTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTG 
GGATGGGAACACAAATGGAGCATCGAGGTGGTCATCTCCGACCTCGCGTTGGTG 
GCGGTGCTCAGCGGGCTCAGCGTGCTGGGCCGCACCATGGGCTGGGCCTGGCTG 
GTCAAGACCTACGTGGTGCCCTACATGATCGTGAACATGTGGCTGGTGCTCATCA 
CGCTGCTCCAGCACACGCACCCGGCCCTGCCGCACTACTTCGAGAAGGACTGGG 
ACTGGCTACGCGGCGCCATGGCCACCGTCGACCGCTCCATGGGCCCGCCCTTCAT 
GGACAGCATCCTGCACCACATCTCCGACACCCACGTGCTGCACCACCTCTTCAGC 
ACCATCCCGCACTACCACGCCGAGGAGGCCTCCGCCGCCATCCGGCCCATCCTGG 
GCAAGTACTACCAATCCGACAGCCGCTGGGTCGGCCGCGCCCTGTGGGAGGACT 
GGCGCGACTGCCGCTACGTCGTCCCCGACGCGCCCGAGGACGACTCCGCGCTCTG 
GTTCCACAAGTGAGCGCGCCTGCGCGAGGACGCAGAACAACGCTGCCGCCGTGT 
CTTTTGCACGCGCGACTCCGGCGCTTCGCTGGTGGCACCCCCATAAAGAAACCCT 
CAATTCTGTTTGTGGAAGACACGGTGTACCCCCACCCACCCACCTGCACCTCTAT 
TATTGGTATTATTGACGCGGGAGTGGGCGTTGTACCCTACAACGTAGCTTCTCTA 
GTTTTCAGCTGGCTCCCACCATTGTAAAGAGCCTCTAGAGTCGACCTGCAGGCAT 
GCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCT 
CACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGC 
CTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAG 
TCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGA 
GGCGGTTTGCGTATTGGGCGCTCTTCC 

SEQ ID NO: 74 
Prototheca moriformis delta 12 FAD knockout homologous recombination targeting 
construct 

GCTCTTCGGGTTTGCTCACCCGCGAGGTCGACGCCCAGCATGGCTATCAAGACGA 
ACAGGCAGCCTGTGGAGAAGCCTCCGTTCACGATCGGGACGCTGCGCAAGGCCA 
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TCCCCGCGCACTGTTTCGAGCGCTCGGCGCTTCGTAGCAGCATGTACCTGGCCTT 
TGACATCGCGGTCATGTCCCTGCTCTACGTCGCGTCGACGTACATCGACCCTGCG 
CCGGTGCCTACGTGGGTCAAGTATGGCGTCATGTGGCCGCTCTACTGGTTCTTCC 
AGGTGTGTGTGAGGGTTGTGGTTGCCCGTATCGAGGTCCTGGTGGCGCGCATGGG 
GGAGAAGGCGCCTGTCCCGCTGACCCCCCCGGCTACCCTCCCGGCACCTTCCAGG 
GCGCCTTCGGCACGGGTGTCTGGGTGTGCGCGCACGAGTGCGGCCACCAGGCCTT 
TTCCTCCAGCCAGGCCATCAACGACGGCGTGGGCCTGGTGTTCCACAGCCTGCTG 
CTGGTGCCCTACTACTCCTGGAAGCACTCGCACCGCCGCCACCACTCCAACACGG 
GGTGCCTGGACAAGGACGAGGTGTTTGTGCCGCCGCACCGCGCAGTGGCGCACG 
AGGGCCTGGAGTGGGAGGAGTGGCTGCCCATCCGCATGGGCAAGGTGCTGGTCA 
CCCTGACCCTGGGCTGGCCGCTGTACCTCATGTTCAACGTCGCCTCGCGGCCGTA 
CCCGCGCTTCGCCAACCACTTTGACCCGTGGTCGCCCATCTTCAGCAAGCGCGAG 
GTACCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGAC 
GGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTT 
CGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGC 
CAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACA 
CCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCT 
AAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACGGCGCGCCATG 
CTGCTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCT 
CCATGACGAACGAGACGTCCGACCGCCCCCTGGTGCACTTCACCCCCAACAAGG 
GCTGGATGAACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGCCAAGTGGC 
ACCTGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACGCCCTTGTTCTG 
GGGCCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCAT 
CGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTGGTGGACTAC 
AACAACACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCTGCGTGG 
CCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCT 
GGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAA 
CTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAAGTGG 
ATCATGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGATCTACTCCTCCGAC 
GACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGCT 
ACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCA 
AGTCCTACTGGGTGATGTTCATCTCCATCAACCCCGGCGCCCCGGCCGGCGGCTC 
CTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTTCGAGGCCTTCGAC 
AACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCT 
TCAACACCGACCCGACCTACGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACT 
GGGAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGT 
GCGCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGAT 
CAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCG 
GTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCTACAACGTCGACCTGTC 
CAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAACACCACCCA 
GACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAG 
GACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTTCC 
TGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTACTTCACCA 
ACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGACCTGTCCTACT 
ACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTACTTCAACGACG 
GCGACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGAACGCCCTGGGCTC 
CGTGAACATGACGACGGGGGTGGACAACCTGTTCTACATCGACAAGTTCCAGGT 
GCGCGAGGTCAAGTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTC 
TGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTG 
AATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGC 
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GCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCC 
CTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGC 
TATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTG 
GGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTG 
ATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAGCATCGAGGTGGTCATCT 
CCGACCTCGCGTTGGTGGCGGTGCTCAGCGGGCTCAGCGTGCTGGGCCGCACCAT 
GGGCTGGGCCTGGCTGGTCAAGACCTACGTGGTGCCCTACATGATCGTGAACATG 
TGGCTGGTGCTCATCACGCTGCTCCAGCACACGCACCCGGCCCTGCCGCACTACT 
TCGAGAAGGACTGGGACTGGCTACGCGGCGCCATGGCCACCGTCGACCGCTCCA 
TGGGCCCGCCCTTCATGGACAGCATCCTGCACCACATCTCCGACACCCACGTGCT 
GCACCACCTCTTCAGCACCATCCCGCACTACCACGCCGAGGAGGCCTCCGCCGCC 
ATCCGGCCCATCCTGGGCAAGTACTACCAATCCGACAGCCGCTGGGTCGGCCGC 
GCCCTGTGGGAGGACTGGCGCGACTGCCGCTACGTCGTCCCCGACGCGCCCGAG 
GACGACTCCGCGCTCTGGTTCCACAAGTGAGCGCGCCTGCGCGAGGACGCAGAA 
CAACGCTGCCGCCGTGTCTTTTGCACGCGCGACTCCGGCGCTTCGCTGGTGGCAC 
CCCCATAAAGAAACCCTCAATTCTGTTTGTGGAAGACACGGTGTACCCCCACCCA 
CCCACCTGCACCTCTATTATTGGTATTATTGACGCGGGAGTGGGCGTTGTACCCT 
ACAACGTAGCTTCTCTAGTTTTCAGCTGGCTCCCACCATTGTAAAGAGCCTCTAG 
AGTCGACCTGCAGGCATGCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGT 
GTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAA 
GTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGC 
TCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCG 
GCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCC 

SEQ ID NO: 75 
5' donor DNA sequence of Prototheca moriformis SAD2A knockout homologous 
recombination targeting construct 

GCTCTTCCGCCTGGAGCTGGTGCAGAGCATGGGTCAGTTTGCGGAGGAGAGGGT 
GCTCCCCGTGCTGCACCCCGTGGACAAGCTGTGGCAGCCGCAGGACTTCCTGCCC 
GACCCCGAGTCGCCCGACTTCGAGGACCAGGTGGCGGAGCTGCGCGCGCGCGCC 
AAGGACCTGCCCGACGAGTACTTTGTGGTGCTGGTGGGCGACATGATCACGGAG 
GAGGCGCTGCCGACCTACATGGCCATGCTCAACACCTTGGACGGTGTGCGCGAC 
GACACGGGCGCGGCTGACCACCCGTGGGCGCGCTGGACGCGGCAGTGGGTGGCC 
GAGGAGAACCGGCACGGCGACCTGCTGAACAAGTACTGTTGGCTGACGGGGCGC 
GTCAACATGCGGGCCGTGGAGGTGACCATCAACAACCTGATCAAGAGCGGCATG 
AACCCGCAGACGGACAACAACCCTTACTTGGGCTTCGTCTACACCTCCTTCCAGG 
AGCGCGCCACCAAGTAGGTACC 

SEQ ID NO: 76 
3' donor DNA sequence of Prototheca moriformis SAD2A knockout homologous 
recombination targeting construct 

CAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTG 
ATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTT 
ATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAG 
CTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATC 
GCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTC 
CTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTC 
CTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTG 
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GGATGGGAACACAAATGGAAGGATCGTAGAGCTCCAGCCACGGCAACACCGCGC 
GCCTGGCGGCCGAGCACGGCGACAAGGGCCTGAGCAAGATCTGCGGGCTGATCG 
CCAGCGACGAGGGCCGGCACGAGATCGCCTACACGCGCATCGTGGACGAGTTCT 
TCCGCCTCGACCCCGAGGGCGCCGTCGCCGCCTACGCCAACATGATGCGCAAGC 
AGATCACCATGCCCGCGCACCTCATGGACGACATGGGCCACGGCGAGGCCAACC 
CGGGCCGCAACCTCTTCGCCGACTTCTCCGCCGTCGCCGAGAAGATCGACGTCTA 
CGACGCCGAGGACTACTGCCGCATCCTGGAGCACCTCAACGCGCGCTGGAAGGT 
GGACGAGCGCCAGGTCAGCGGCCAGGCCGCCGCGGACCAGGAGTACGTTCTGGG 
CCTGCCCCAGCGCTTCCGGAAACTCGCCGAGAAGACCGCCGCCAAGCGCAAGCG 
CGTCGCGCGCAGGCCCGTCGCCTTCTCCTGGAGAGAAGAGCCTCTAGAGTCGACC 
TGCAGGCATGCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATT 
GTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAG 
CCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCC 
CGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGC 
GCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCC 

SEQ ID NO: 77 
Prototheca moriformis SAD2A knockout homologous recombination targeting construct 

GCTCTTCCGCCTGGAGCTGGTGCAGAGCATGGGTCAGTTTGCGGAGGAGAGGGT 
GCTCCCCGTGCTGCACCCCGTGGACAAGCTGTGGCAGCCGCAGGACTTCCTGCCC 
GACCCCGAGTCGCCCGACTTCGAGGACCAGGTGGCGGAGCTGCGCGCGCGCGCC 
AAGGACCTGCCCGACGAGTACTTTGTGGTGCTGGTGGGCGACATGATCACGGAG 
GAGGCGCTGCCGACCTACATGGCCATGCTCAACACCTTGGACGGTGTGCGCGAC 
GACACGGGCGCGGCTGACCACCCGTGGGCGCGCTGGACGCGGCAGTGGGTGGCC 
GAGGAGAACCGGCACGGCGACCTGCTGAACAAGTACTGTTGGCTGACGGGGCGC 
GTCAACATGCGGGCCGTGGAGGTGACCATCAACAACCTGATCAAGAGCGGCATG 
AACCCGCAGACGGACAACAACCCTTACTTGGGCTTCGTCTACACCTCCTTCCAGG 
AGCGCGCCACCAAGTAGGTACCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGT 
AGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTC 
GACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCG 
AGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACC 
AAAGCCATATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCT 
TGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCC 
GCAAACGGCGCGCCATGCTGCTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGC 
CGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCCGACCGCCCCCTGGTGCA 
CTTCACCCCCAACAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTACGACGA 
GAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTG 
GGGGACGCCCTTGTTCTGGGGCCACGCCACGTCCGACGACCTGACCAACTGGGA 
GGACCAGCCCATCGCCATCGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGC 
TCCATGGTGGTGGACTACAACAACACCTCCGGCTTCTTCAACGACACCATCGACC 
CGCGCCAGCGCTGCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGC 
AGTACATCTCCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGA 
ACCCCGTGCTGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTA 
CGAGCCCTCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGAT 
CGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCC 
AACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCA 
CCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAACCCCGG 
CGCCCCGGCCGGCGGCTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACC 
CACTTCGAGGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACT 
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ACGCCCTGCAGACCTTCTTCAACACCGACCCGACCTACGGGAGCGCCCTGGGCAT 
CGCGTGGGCCTCCAACTGGGAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGC 
TCCTCCATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACC 
CGGAGACGGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACG 
CCGGCCCCTGGAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCT 
ACAACGTCGACCTGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACG 
CCGTCAACACCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTG 
GTTCAAGGGCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTC 
CGCGTCCTCCTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGA 
GAACCCCTACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGA 
GAACGACCTGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGA 
GCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACC 
GGGAACGCCCTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGTTCTAC 
ATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGACAATTGGCAGCAGCAGCTCGG 
ATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACT 
TGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTT 
TGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAAT 
ACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACT 
TATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCT 
CGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAA 
CCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAA 
GGATCGTAGAGCTCCAGCCACGGCAACACCGCGCGCCTGGCGGCCGAGCACGGC 
GACAAGGGCCTGAGCAAGATCTGCGGGCTGATCGCCAGCGACGAGGGCCGGCAC 
GAGATCGCCTACACGCGCATCGTGGACGAGTTCTTCCGCCTCGACCCCGAGGGCG 
CCGTCGCCGCCTACGCCAACATGATGCGCAAGCAGATCACCATGCCCGCGCACCT 
CATGGACGACATGGGCCACGGCGAGGCCAACCCGGGCCGCAACCTCTTCGCCGA 
CTTCTCCGCCGTCGCCGAGAAGATCGACGTCTACGACGCCGAGGACTACTGCCGC 
ATCCTGGAGCACCTCAACGCGCGCTGGAAGGTGGACGAGCGCCAGGTCAGCGGC 
CAGGCCGCCGCGGACCAGGAGTACGTTCTGGGCCTGCCCCAGCGCTTCCGGAAA 
CTCGCCGAGAAGACCGCCGCCAAGCGCAAGCGCGTCGCGCGCAGGCCCGTCGCC 
TTCTCCTGGAGAGAAGAGCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCGT 
AATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACAC 
AACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGC 
TAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGT 
CGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTA 
TTGGGCGCTCTTCC 

SEQ ID NO: 78 
5' donor DNA sequence of Prototheca moriformis SAD2B knockout homologous 
recombination targeting construct 

GCTCTTCCCGCCTGGAGCTGGTGCAGAGCATGGGGCAGTTTGCGGAGGAGAGGG 
TGCTCCCCGTGCTGCACCCCGTGGACAAGCTGTGGCAGCCGCAGGACTTCCTGCC 
CGACCCCGAGTCGCCCGACTTCGAGGACCAGGTGGCGGAGCTGCGCGCGCGCGC 
CAAGGACCTGCCCGACGAGTACTTTGTGGTGCTGGTGGGCGACATGATCACGGA 
GGAGGCGCTGCCGACCTACATGGCCATGCTCAACACCTTGGACGGTGTGCGCGA 
CGACACGGGCGCGGCTGACCACCCGTGGGCGCGCTGGACGCGGCAGTGGGTGGC 
CGAGGAGAACCGGCACGGCGACCTGCTGAACAAGTACTGTTGGCTGACGGGGCG 
CGTCAACATGCGGGCCGTGGAGGTGACCATCAACAACCTGATCAAGAGCGGCAT 
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GAACCCGCAGACGGACAACAACCCTTACTTGGGCTTCGTCTACACCTCCTTCCAG 
GAGCGCGCCACCAAGTAGGTACC 

SEQ ID NO: 79 
3' donor DNA sequence of Prototheca moriformis SAD2B knockout homologous 
recombination targeting construct 

CAGCCACGGCAACACCGCGCGCCTTGCGGCCGAGCACGGCGACAAGAACCTGAG 
CAAGATCTGCGGGCTGATCGCCAGCGACGAGGGCCGGCACGAGATCGCCTACAC 
GCGCATCGTGGACGAGTTCTTCCGCCTCGACCCCGAGGGCGCCGTCGCCGCCTAC 
GCCAACATGATGCGCAAGCAGATCACCATGCCCGCGCACCTCATGGACGACATG 
GGCCACGGCGAGGCCAACCCGGGCCGCAACCTCTTCGCCGACTTCTCCGCGGTCG 
CCGAGAAGATCGACGTCTACGACGCCGAGGACTACTGCCGCATCCTGGAGCACC 
TCAACGCGCGCTGGAAGGTGGACGAGCGCCAGGTCAGCGGCCAGGCCGCCGCGG 
ACCAGGAGTACGTCCTGGGCCTGCCCCAGCGCTTCCGGAAACTCGCCGAGAAGA 
CCGCCGCCAAGCGCAAGCGCGTCGCGCGCAGGCCCGTCGCCTTCTCCTGGAGAA 
GAGCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCGTAATCATGGTCATAGC 
TGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGG 
AAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAAT 
TGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCAT 
TAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCC 

SEQ ID NO: 80 
Prototheca moriformis SAD2B knockout homologous recombination targeting construct 

GCTCTTCCCGCCTGGAGCTGGTGCAGAGCATGGGGCAGTTTGCGGAGGAGAGGG 
TGCTCCCCGTGCTGCACCCCGTGGACAAGCTGTGGCAGCCGCAGGACTTCCTGCC 
CGACCCCGAGTCGCCCGACTTCGAGGACCAGGTGGCGGAGCTGCGCGCGCGCGC 
CAAGGACCTGCCCGACGAGTACTTTGTGGTGCTGGTGGGCGACATGATCACGGA 
GGAGGCGCTGCCGACCTACATGGCCATGCTCAACACCTTGGACGGTGTGCGCGA 
CGACACGGGCGCGGCTGACCACCCGTGGGCGCGCTGGACGCGGCAGTGGGTGGC 
CGAGGAGAACCGGCACGGCGACCTGCTGAACAAGTACTGTTGGCTGACGGGGCG 
CGTCAACATGCGGGCCGTGGAGGTGACCATCAACAACCTGATCAAGAGCGGCAT 
GAACCCGCAGACGGACAACAACCCTTACTTGGGCTTCGTCTACACCTCCTTCCAG 
GAGCGCGCCACCAAGTAGGTACCCTTTCTTGCGCTATGACACTTCCAGCAAAAGG 
TAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTT 
CGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGC 
GAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTAC 
CAAAGCCATATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGC 
TTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCC 
GCAAACGGCGCGCCATGCTGCTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGC 
CGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCCGACCGCCCCCTGGTGCA 
CTTCACCCCCAACAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTACGACGA 
GAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTG 
GGGGACGCCCTTGTTCTGGGGCCACGCCACGTCCGACGACCTGACCAACTGGGA 
GGACCAGCCCATCGCCATCGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGC 
TCCATGGTGGTGGACTACAACAACACCTCCGGCTTCTTCAACGACACCATCGACC 
CGCGCCAGCGCTGCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGC 
AGTACATCTCCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGA 
ACCCCGTGCTGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTA 
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CGAGCCCTCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGAT 
CGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCC 
AACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCA 
CCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAACCCCGG 
CGCCCCGGCCGGCGGCTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACC 
CACTTCGAGGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACT 
ACGCCCTGCAGACCTTCTTCAACACCGACCCGACCTACGGGAGCGCCCTGGGCAT 
CGCGTGGGCCTCCAACTGGGAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGC 
TCCTCCATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACC 
CGGAGACGGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACG 
CCGGCCCCTGGAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCT 
ACAACGTCGACCTGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACG 
CCGTCAACACCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTG 
GTTCAAGGGCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTC 
CGCGTCCTCCTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGA 
GAACCCCTACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGA 
GAACGACCTGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGA 
GCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACC 
GGGAACGCCCTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGTTCTAC 
ATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGACAATTGGCAGCAGCAGCTCGG 
ATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACT 
TGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTT 
TGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAAT 
ACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACT 
TATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCT 
CGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAA 
CCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAC 
AGCCACGGCAACACCGCGCGCCTTGCGGCCGAGCACGGCGACAAGAACCTGAGC 
AAGATCTGCGGGCTGATCGCCAGCGACGAGGGCCGGCACGAGATCGCCTACACG 
CGCATCGTGGACGAGTTCTTCCGCCTCGACCCCGAGGGCGCCGTCGCCGCCTACG 
CCAACATGATGCGCAAGCAGATCACCATGCCCGCGCACCTCATGGACGACATGG 
GCCACGGCGAGGCCAACCCGGGCCGCAACCTCTTCGCCGACTTCTCCGCGGTCGC 
CGAGAAGATCGACGTCTACGACGCCGAGGACTACTGCCGCATCCTGGAGCACCT 
CAACGCGCGCTGGAAGGTGGACGAGCGCCAGGTCAGCGGCCAGGCCGCCGCGG 
ACCAGGAGTACGTCCTGGGCCTGCCCCAGCGCTTCCGGAAACTCGCCGAGAAGA 
CCGCCGCCAAGCGCAAGCGCGTCGCGCGCAGGCCCGTCGCCTTCTCCTGGAGAA 
GAGCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCGTAATCATGGTCATAGC 
TGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGG 
AAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAAT 
TGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCAT 
TAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCC 

SEQ ID NO: 81 
P.moriformis Aat02 promoter/5 'UTR::C.protothecoides stearoyl ACP desaturase 
PTS::Cinnamomum camphora C14 thioesterase::C.vulgaris nitrate reductase 3"UTR 

AGAGAGCGGAGGTGGGGTTGTGAGGTGGGGTTGCTGACCAGGAGCTCGCGTCGC 
CGAGCGCGACTCGCACACGGTCCAGTTACCCCCCCCTCCGCCCAAACGCAAGCCT 
CCCATCTTGATGCCTTTCCGGCCACCTATACTATTTCTTAGTTCGCTGTAACATCC 
AGACCGTCCTGAATAATAACAATGCCCTGTGTCAAGTGCATTCCTAAAAAAATTC 
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TGTCCCAACCAACAATCCCACCTGAAATACCACCAGCCCTGCCCAGTACACTCTT 
CCAATACCATCTCCCTACCTCCACGCGCAAGCGACCCCCATGCGCGACCAGGCTC 
GAAAGTGATTTATGACTTGAGACGAGCGAGTGGCGGCGCGGTCGACTGCCTTTTC 
ATCACGTGCCGTACGTCGGCGACCGCTAGGGCTTTGCACGGCAACGCACGGCTTC 
GCCAACCCGACCAGCCAGGACCTCGACTACTCTACCGCGAATTCGCCTCAAGAA 
GTCGCCAAATGTGCCATACACCATTCCTTACAGCACTGTTCAAACTTGATGCCAA 
TTTTGACATTCGGGTTGCTCGTTGGCTGCGCCCACATCGGCCGTGAGTGCAGCAG 
GCGGGATCGGACACGGAGGACGCGGCGTCACGCCCCGAACGCAGCCCGTAACTC 
TACATCAACACGACGTGTTGCGTAATCCCGCCCGGCTGCGCATCGTGCCAACCCA 
TTCGCGATGGATGGTCGGAAAATGGTGTGCCAACTGCCCTGAGGGAGGCTCTCG 
CGAAACGGGCACGTCCCTGAAACCGAAACTGTGGCCTTGTCGTCGGCCACGCAA 
GCACGTGGACCCTAAACACCAAGAAAATCAGTAAACAAGGTTGACATCCTCTAC 
GGGCGAATTGTTTGCCCAACCCTTCATCGCACACTGCCATTATAATGCATCTAGC 
TCGGCGACAAGTTTAGAAAAGGCAGGCTGCATTGTTCCATTTCGCCGTGGCGGCG 
TGGGTGCCCATTTTACGAGGTTTGGGCTCCCGGGCAGCGACCGAGCCAGGTCGA 
GTCCCTCTCGCCCGTCGACAATGTTGCGAACCCCACAAGCGGCTAACAACAACTT 
GATGGTACCTGTACACTGCCAATTCCTTCTTCCCCGGCCGAGGTTTACACGTGAT 
GGCCATGGCTTCGCATTCAGGCCGACTTCCCATTCCGACTTTCCAGAGGGTCCGC 
GGACGCTGGGGGTTGGCTGCCTGAGGCCCACCCTTTGTTCCCCGCGTCCCGACAA 
ACACAATTGCGTTACATAAGGGGGAGCCGCCCCCGTTCAGAGTGCAGAAATCTTT 
CACTATATTTTCCAGTCGTCAGCGAAATCAAGTACTAGTATGGCCACCGCATCCA 
CTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTCGCTCGGCGGGCTCCGG 
GCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGCGCGCCCCCGACTGGTC 
CATGCTGTTCGCCGTGATCACCACCATCTTCTCCGCCGCCGAGAAGCAGTGGACC 
AACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCTGCTGGACGACCACTTC 
GGCCCCCACGGCCTGGTGTTCCGCCGCACCTTCGCCATCCGCAGCTACGAGGTGG 
GCCCCGACCGCTCCACCAGCATCGTGGCCGTGATGAACCACCTGCAGGAGGCCG 
CCCTGAACCACGCCAAGTCCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCT 
GGAGATGTCCAAGCGCGACCTGATCTGGGTGGTGAAGCGCACCCACGTGGCCGT 
GGAGCGCTACCCCGCCTGGGGCGACACCGTGGAGGTGGAGTGCTGGGTGGGCGC 
CTCCGGCAACAACGGCCGCCGCCACGACTTCCTGGTGCGCGACTGCAAGACCGG 
CGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGATGATGAACACCCGCACCCGC 
CGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGAGATCGGCCCCGCCTTCATC 
GACAACGTGGCCGTGAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAACGA 
CTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACGACCTGGA 
CATCAACCAGCACGTGAACAACATCAAGTACGTGGACTGGATCCTGGAGACCGT 
GCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTCACCATCGAGTACCGC 
CGCGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGACCACCGTGAGCGGCGGC 
TCCTCCGAGGCCGGCCTGGTGTGCGAGCACCTGCTGCAGCTGGAGGGCGGCAGC 
GAGGTGCTGCGCGCCAAGACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGC 
GGCATCAGCGTGATCCCCGCCGAGTCCAGCGTGATGGACTACAAGGACCACGAC 
GGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTGACTC 
GAGTTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC 
GCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT 
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT 
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC 
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC 
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC 
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA 
CGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTT 
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SEQ ID NO: 82 
5' 6S rRNA genomic donor sequence 

GCTCTTCGCCGCCGCCACTCCTGCTCGAGCGCGCCCGCGCGTGCGCCGCCAGCGC 
CTTGGCCTTTTCGCCGCGCTCGTGCGCGTCGCTGATGTCCATCACCAGGTCCATG 
AGGTCTGCCTTGCGCCGGCTGAGCCACTGCTTCGTCCGGGCGGCCAAGAGGAGC 
ATGAGGGAGGACTCCTGGTCCAGGGTCCTGACGTGGTCGCGGCTCTGGGAGCGG 
GCCAGCATCATCTGGCTCTGCCGCACCGAGGCCGCCTCCAACTGGTCCTCCAGCA 
GCCGCAGTCGCCGCCGACCCTGGCAGAGGAAGACAGGTGAGGGGGGTATGAATT 
GTACAGAACAACCACGAGCCTTGTCTAGGCAGAATCCCTACCAGTCATGGCTTTA 
CCTGGATGACGGCCTGCGAACAGCTGTCCAGCGACCCTCGCTGCCGCCGCTTCTC 
CCGCACGCTTCTTTCCAGCACCGTGATGGCGCGAGCCAGCGCCGCACGCTGGCGC 
TGCGCTTCGCCGATCTGAGGACAGTCGGGGAACTCTGATCAGTCTAAACCCCCTT 
GCGCGTTAGTGTTGCCATCCTTTGCAGACCGGTGAGAGCCGACTTGTTGTGCGCC 
ACCCCCCACACCACCTCCTCCCAGACCAATTCTGTCACCTTTTTGGCGAAGGCAT 
CGGCCTCGGCCTGCAGAGAGGACAGCAGTGCCCAGCCGCTGGGGGTTGGCGGAT 
GCACGCTCAGGTACC 

SEQ ID NO: 83 
Relevant expression construct for Cinnamomum camphora thioesterase 
([3tub::neo::nitred::[3tub::C.camphora TE::nitred) 

CTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTT 
CCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGG 
CTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCC 
CCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGA 
TCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGG 
GCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACTCTAGAATATCAATGATC 
GAGCAGGACGGCCTCCACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGCCTGTTC 
GGCTACGACTGGGCCCAGCAGACCATCGGCTGCTCCGACGCCGCCGTGTTCCGCC 
TGTCCGCCCAGGGCCGCCCCGTGCTGTTCGTGAAGACCGACCTGTCCGGCGCCCT 
GAACGAGCTGCAGGACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCGT 
GCCCTGCGCCGCCGTGCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGCT 
GCTGGGCGAGGTGCCCGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAG 
AAGGTGTCCATCATGGCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCA 
CCTGCCCCTTCGACCACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCAT 
GGAGGCCGGCCTGGTGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGG 
CCCCCGCCGAGCTGTTCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACC 
TGGTGGTGACCCACGGCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCC 
GCTTCTCCGGCTTCATCGACTGCGGCCGCCTGGGCGTGGCCGACCGCTACCAGGA 
CATCGCCCTGGCCACCCGCGACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCGA 
CCGCTTCCTGGTGCTGTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTC 
TACCGCCTGCTGGACGAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTAT 
CGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCC 
TTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTT 
GTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCC 
CCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTAC 
GCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAG 
CCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACT 
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GCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGC 
GTCTCGAACAGAGCGCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTC 
AGCGCGGCATACACCACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCAT 
TAGCGAAGCGTCCGGTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAA 
TGATCGGTGGAGCTGATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTT 
TCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCC 
GGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTG 
CATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCC 
GATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCA 
CTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCG 
CCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACACTAGTATGGCCACCGCATCC 
ACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTCGCTCGGCGGGCTCCG 
GGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGCGCGCCCCCGACTGGT 
CCATGCTGTTCGCCGTGATCACCACCATCTTCTCCGCCGCCGAGAAGCAGTGGAC 
CAACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCTGCTGGACGACCACTT 
CGGCCCCCACGGCCTGGTGTTCCGCCGCACCTTCGCCATCCGCAGCTACGAGGTG 
GGCCCCGACCGCTCCACCAGCATCGTGGCCGTGATGAACCACCTGCAGGAGGCC 
GCCCTGAACCACGCCAAGTCCGTGGGCATCCTGGGCGACGGCTTCGGCACCACC 
CTGGAGATGTCCAAGCGCGACCTGATCTGGGTGGTGAAGCGCACCCACGTGGCC 
GTGGAGCGCTACCCCGCCTGGGGCGACACCGTGGAGGTGGAGTGCTGGGTGGGC 
GCCTCCGGCAACAACGGCCGCCGCCACGACTTCCTGGTGCGCGACTGCAAGACC 
GGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGATGATGAACACCCGCACCC 
GCCGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGAGATCGGCCCCGCCTTCA 
TCGACAACGTGGCCGTGAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAAC 
GACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACGACCTG 
GACATCAACCAGCACGTGAACAACATCAAGTACGTGGACTGGATCCTGGAGACC 
GTGCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTCACCATCGAGTACC 
GCCGCGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGACCACCGTGAGCGGCG 
GCTCCTCCGAGGCCGGCCTGGTGTGCGAGCACCTGCTGCAGCTGGAGGGCGGCA 
GCGAGGTGCTGCGCGCCAAGACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCC 
GCGGCATCAGCGTGATCCCCGCCGAGTCCAGCGTGATGGACTACAAGGACCACG 
ACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTGA 
CTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGT 
GATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTT 
TATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTA 
GCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATAT 
CGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCT 
CCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCT 
CCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGT 
GGGATGGGAACACAAATGGAAAGCTT 

SEQ ID NO: 84 
3'6S rRNA genomic donor sequence 

GAGCTCCTTGTTTTCCAGAAGGAGTTGCTCCTTGAGCCTTTCATTCTCAGCCTCGA 
TAACCTCCAAAGCCGCTCTAATTGTGGAGGGGGTTCGAATTTAAAAGCTTGGAAT 
GTTGGTTCGTGCGTCTGGAACAAGCCCAGACTTGTTGCTCACTGGGAAAAGGACC 
ATCAGCTCCAAAAAACTTGCCGCTCAAACCGCGTACCTCTGCTTTCGCGCAATCT 
GCCCTGTTGAAATCGCCACCACATTCATATTGTGACGCTTGAGCAGTCTGTAATT 
GCCTCAGAATGTGGAATCATCTGCCCCCTGTGCGAGCCCATGCCAGGCATGTCGC 
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GGGCGAGGACACCCGCCACTCGTACAGCAGACCATTATGCTACCTCACAATAGTT 
CATAACAGTGACCATATTTCTCGAAGCTCCCCAACGAGCACCTCCATGCTCTGAG 
TGGCCACCCCCCGGCCCTGGTGCTTGCGGAGGGCAGGTCAACCGGCATGGGGCT 
ACCGAAATCCCCGACCGGATCCCACCACCCCCGCGATGGGAAGAATCTCTCCCC 
GGGATGTGGGCCCACCACCAGCACAACCTGCTGGCCCAGGCGAGCGTCAAACCA 
TACCACACAAATATCCTTGGCATCGGCCCTGAATTCCTTCTGCCGCTCTGCTACCC 
GGTGCTTCTGTCCGAAGCAGGGGTTGCTAGGGATCGCTCCGAGTCCGCAAACCCT 
TGTCGCGTGGCGGGGCTTGTTCGAGCTTGAAGAGC 

SEQ ID NO: 85 
Amt03 forward primer 

5 ' -GGAGGAATTCGGCCGACAGGACGCGCGTCA-3 ' 

SEQ ID NO: 86 
Amt03 reverse primer 

5' -GGAGACTAGTGGCTGCGACCGGCCTGTG-3 ' 

SEQ ID NO: 87 
Amt02 forward primer 

5' -GGAGGAATTCTCACCAGCGGACAAAGCACCG-3 ' 

SEQ ID NO: 88 
Amt02 reverse primer 

5' -GGAGACTAGTGGCTGCGACCGGCCTCTGG-3 ' 

SEQ ID NO: 89 
amt03 promoter/UTR sequence 

GGCCGACAGGACGCGCGTCAAAGGTGCTGGTCGTGTATGCCCTGGCCGGCAGGT 
CGTTGCTGCTGCTGGTTAGTGATTCCGCAACCCTGATTTTGGCGTCTTATTTTGGC 
GTGGCAAACGCTGGCGCCCGCGAGCCGGGCCGGCGGCGATGCGGTGCCCCACGG 
CTGCCGGAATCCAAGGGAGGCAAGAGCGCCCGGGTCAGTTGAAGGGCTTTACGC 
GCAAGGTACAGCCGCTCCTGCAAGGCTGCGTGGTGGAATTGGACGTGCAGGTCC 
TGCTGAAGTTCCTCCACCGCCTCACCAGCGGACAAAGCACCGGTGTATCAGGTCC 
GTGTCATCCACTCTAAAGAGCTCGACTACGACCTACTGATGGCCCTAGATTCTTC 
ATCAAAAACGCCTGAGACACTTGCCCAGGATTGAAACTCCCTGAAGGGACCACC 
AGGGGCCCTGAGTTGTTCCTTCCCCCCGTGGCGAGCTGCCAGCCAGGCTGTACCT 
GTGATCGAGGCTGGCGGGAAAATAGGCTTCGTGTGCTCAGGTCATGGGAGGTGC 
AGGACAGCTCATGAAACGCCAACAATCGCACAATTCATGTCAAGCTAATCAGCT 
ATTTCCTCTTCACGAGCTGTAATTGTCCCAAAATTCTGGTCTACCGGGGGTGATCC 
TTCGTGTACGGGCCCTTCCCTCAACCCTAGGTATGCGCGCATGCGGTCGCCGCGC 
AACTCGCGCGAGGGCCGAGGGTTTGGGACGGGCCGTCCCGAAATGCAGTTGCAC 
CCGGATGCGTGGCACCTTTTTTGCGATAATTTATGCAATGGACTGCTCTGCAAAA 
TTCTGGCTCTGTCGCCAACCCTAGGATCAGCGGCGTAGGATTTCGTAATCATTCG 
TCCTGATGGGGAGCTACCGACTACCCTAATATCAGCCCGACTGCCTGACGCCAGC 
GTCCACTTTTGTGCACACATTCCATTCGTGCCCAAGACATTTCATTGTGGTGCGAA 
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GCGTCCCCAGTTACGCTCACCTGTTTCCCGACCTCCTTACTGTTCTGTCGACAGAG 
CGGGCCCACAGGCCGGTCGCAGCC 

SEQ ID NO: 90 
relevant sequence of the amt promoter/UTR:: C. camphora thioesterase expression construct 

GCTCTTCGGCCGCCGCCACTCCTGCTCGAGCGCGCCCGACTCGCGCTCCGCCTGC 
GCCCGCGCGTGCGCCGCCAGCGCCTTGGCCTTTTCGCCGCGCTCGTGCGCGTCGC 
TGATGTCCATCACCAGGTCCATGAGGTCTGCCTTGCGCCGGCTGAGCCACTGCTT 
CGTCCGGGCGGCCAAGAGGAGCATGAGGGAGGACTCCTGGTCCAGGGTCCTGAC 
GTGGTCGCGGCTCTGGGAGCGGGCCAGCATCATCTGGCTCTGCCGCACCGAGGC 
CGCCTCCAACTGGTCCTCCAGCAGCCGCAGTCGCCGCCGACCCTGGCAGAGGAA 
GACAGGTGAGGGGGGTATGAATTGTACAGAACAACCACGAGCCTTGTCTAGGCA 
GAATCCCTACCAGTCATGGCTTTACCTGGATGACGGCCTGCGAACAGCTGTCCAG 
CGACCCTCGCTGCCGCCGCTTCTCCCGCACGCTTCTTTCCAGCACCGTGATGGCG 
CGAGCCAGCGCCGCACGCTGGCGCTGCGCTTCGCCGATCTGAGGACAGTCGGGG 
AACTCTGATCAGTCTAAACCCCCTTGCGCGTTAGTGTTGCCATCCTTTGCAGACC 
GGTGAGAGCCGACTTGTTGTGCGCCACCCCCCACACCACCTCCTCCCAGACCAAT 
TCTGTCACCTTTTTGGCGAAGGCATCGGCCTCGGCCTGCAGAGAGGACAGCAGTG 
CCCAGCCGCTGGGGGTTGGCGGATGCACGCTCAGGTACCCTTTCTTGCGCTATGA 
CACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGC 
AACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCC 
GATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGA 
CATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTA 
CACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTT 
CGTTTCAGTCACAACCCGCAAACGGCGCGCCATGCTGCTGCAGGCCTTCCTGTTC 
CTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCC 
GACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGAACGACCCCAAC 
GGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAAC 
CCGAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGGCCACGCCACGTCCGAC 
GACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGCCCCGAAGCGCAACGAC 
TCCGGCGCCTTCTCCGGCTCCATGGTGGTGGACTACAACAACACCTCCGGCTTCT 
TCAACGACACCATCGACCCGCGCCAGCGCTGCGTGGCCATCTGGACCTACAACA 
CCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGGACGGCGGCTACACCTT 
CACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACTCCACCCAGTTCCGCGA 
CCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAAGTGGATCATGACCGCGGCCAA 
GTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAA 
GCTGGAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCC 
GGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATG 
TTCATCTCCATCAACCCCGGCGCCCCGGCCGGCGGCTCCTTCAACCAGTACTTCG 
TCGGCAGCTTCAACGGCACCCACTTCGAGGCCTTCGACAACCAGTCCCGCGTGGT 
GGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAACACCGACCCGACC 
TACGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACTGGGAGTACTCCGCCTTCG 
TGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTCTCCCTCAAC 
ACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAGGCCGAGCCG 
ATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCGCCACCAACACCACG 
TTGACGAAGGCCAACAGCTACAACGTCGACCTGTCCAACAGCACCGGCACCCTG 
GAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGACGATCTCCAAGTCCGTGT 
TCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAGGACCCCGAGGAGTACCTCCG 
CATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTTCCTGGACCGCGGGAACAGCAAG 
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GTGAAGTTCGTGAAGGAGAACCCCTACTTCACCAACCGCATGAGCGTGAACAAC 
CAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTACAAGGTGTACGGCTTGCTGG 
ACCAGAACATCCTGGAGCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACA 
CCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGAACATGACGACGGGGG 
TGGACAACCTGTTCTACATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGACAATT 
GGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGG 
ACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCA 
AACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGC 
TTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTT 
GCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGC 
TCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGG 
TACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGAT 
GGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGCGCGCAGAGGAACGCT 
GAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACACCACAATAACCACCTGA 
CGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCGGTTCACACACGTGCCA 
CGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCTGATGGTCGAAACGTTC 
ACAGCCTAGGGATATCGAATTCGGCCGACAGGACGCGCGTCAAAGGTGCTGGTC 
GTGTATGCCCTGGCCGGCAGGTCGTTGCTGCTGCTGGTTAGTGATTCCGCAACCC 
TGATTTTGGCGTCTTATTTTGGCGTGGCAAACGCTGGCGCCCGCGAGCCGGGCCG 
GCGGCGATGCGGTGCCCCACGGCTGCCGGAATCCAAGGGAGGCAAGAGCGCCCG 
GGTCAGTTGAAGGGCTTTACGCGCAAGGTACAGCCGCTCCTGCAAGGCTGCGTG 
GTGGAATTGGACGTGCAGGTCCTGCTGAAGTTCCTCCACCGCCTCACCAGCGGAC 
AAAGCACCGGTGTATCAGGTCCGTGTCATCCACTCTAAAGAGCTCGACTACGACC 
TACTGATGGCCCTAGATTCTTCATCAAAAACGCCTGAGACACTTGCCCAGGATTG 
AAACTCCCTGAAGGGACCACCAGGGGCCCTGAGTTGTTCCTTCCCCCCGTGGCGA 
GCTGCCAGCCAGGCTGTACCTGTGATCGAGGCTGGCGGGAAAATAGGCTTCGTG 
TGCTCAGGTCATGGGAGGTGCAGGACAGCTCATGAAACGCCAACAATCGCACAA 
TTCATGTCAAGCTAATCAGCTATTTCCTCTTCACGAGCTGTAATTGTCCCAAAATT 
CTGGTCTACCGGGGGTGATCCTTCGTGTACGGGCCCTTCCCTCAACCCTAGGTAT 
GCGCGCATGCGGTCGCCGCGCAACTCGCGCGAGGGCCGAGGGTTTGGGACGGGC 
CGTCCCGAAATGCAGTTGCACCCGGATGCGTGGCACCTTTTTTGCGATAATTTAT 
GCAATGGACTGCTCTGCAAAATTCTGGCTCTGTCGCCAACCCTAGGATCAGCGGC 
GTAGGATTTCGTAATCATTCGTCCTGATGGGGAGCTACCGACTACCCTAATATCA 
GCCCGACTGCCTGACGCCAGCGTCCACTTTTGTGCACACATTCCATTCGTGCCCA 
AGACATTTCATTGTGGTGCGAAGCGTCCCCAGTTACGCTCACCTGTTTCCCGACC 
TCCTTACTGTTCTGTCGACAGAGCGGGCCCACAGGCCGGTCGCAGCCACTAGTAT 
GGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTCGC 
TCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGCGC 
GCCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATCTTCTCCGCCGCCG 
AGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCTGC 
TGGACGACCACTTCGGCCCCCACGGCCTGGTGTTCCGCCGCACCTTCGCCATCCG 
CAGCTACGAGGTGGGCCCCGACCGCTCCACCAGCATCGTGGCCGTGATGAACCA 
CCTGCAGGAGGCCGCCCTGAACCACGCCAAGTCCGTGGGCATCCTGGGCGACGG 
CTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATCTGGGTGGTGAAGCG 
CACCCACGTGGCCGTGGAGCGCTACCCCGCCTGGGGCGACACCGTGGAGGTGGA 
GTGCTGGGTGGGCGCCTCCGGCAACAACGGCCGCCGCCACGACTTCCTGGTGCG 
CGACTGCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGATGAT 
GAACACCCGCACCCGCCGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGAGAT 
CGGCCCCGCCTTCATCGACAACGTGGCCGTGAAGGACGAGGAGATCAAGAAGCC 
CCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCCCG 
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CTGGAACGACCTGGACATCAACCAGCACGTGAACAACATCAAGTACGTGGACTG 
GATCCTGGAGACCGTGCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTC 
ACCATCGAGTACCGCCGCGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGACC 
ACCGTGAGCGGCGGCTCCTCCGAGGCCGGCCTGGTGTGCGAGCACCTGCTGCAG 
CTGGAGGGCGGCAGCGAGGTGCTGCGCGCCAAGACCGAGTGGCGCCCCAAGCTG 
ACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGTCCAGCGTGATGGACT 
ACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGAC 
GACGACAAGTGACTCGAGTTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTAT 
CGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCC 
TTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTT 
GTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCC 
CCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTAC 
GCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAG 
CCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACT 
GCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTGTAG 
AGCTCCTTGTTTTCCAGAAGGAGTTGCTCCTTGAGCCTTTCATTCTCAGCCTCGAT 
AACCTCCAAAGCCGCTCTAATTGTGGAGGGGGTTCGAATTTAAAAGCTTGGAATG 
TTGGTTCGTGCGTCTGGAACAAGCCCAGACTTGTTGCTCACTGGGAAAAGGACCA 
TCAGCTCCAAAAAACTTGCCGCTCAAACCGCGTACCTCTGCTTTCGCGCAATCTG 
CCCTGTTGAAATCGCCACCACATTCATATTGTGACGCTTGAGCAGTCTGTAATTG 
CCTCAGAATGTGGAATCATCTGCCCCCTGTGCGAGCCCATGCCAGGCATGTCGCG 
GGCGAGGACACCCGCCACTCGTACAGCAGACCATTATGCTACCTCACAATAGTTC 
ATAACAGTGACCATATTTCTCGAAGCTCCCCAACGAGCACCTCCATGCTCTGAGT 
GGCCACCCCCCGGCCCTGGTGCTTGCGGAGGGCAGGTCAACCGGCATGGGGCTA 
CCGAAATCCCCGACCGGATCCCACCACCCCCGCGATGGGAAGAATCTCTCCCCG 
GGATGTGGGCCCACCACCAGCACAACCTGCTGGCCCAGGCGAGCGTCAAACCAT 
ACCACACAAATATCCTTGGCATCGGCCCTGAATTCCTTCTGCCGCTCTGCTACCC 
GGTGCTTCTGTCCGAAGCAGGGGTTGCTAGGGATCGCTCCGAGTCCGCAAACCCT 
TGTCGCGTGGCGGGGCTTGTTCGAGCTTGTTCGAGCTTGAAGAGCCTCTAGAGTC 
GACCTGCAGGCATGCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGA 
AATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTA 
AAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACT 
GCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAA 
CGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCC 

SEQ ID NO: 91 
Codon-optimized C. camphora thioesterase sequence 

ATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTC 
GCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGC 
GCGCCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATCTTCTCCGCCGC 
CGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCT 
GCTGGACGACCACTTCGGCCCCCACGGCCTGGTGTTCCGCCGCACCTTCGCCATC 
CGCAGCTACGAGGTGGGCCCCGACCGCTCCACCAGCATCGTGGCCGTGATGAAC 
CACCTGCAGGAGGCCGCCCTGAACCACGCCAAGTCCGTGGGCATCCTGGGCGAC 
GGCTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATCTGGGTGGTGAAG 
CGCACCCACGTGGCCGTGGAGCGCTACCCCGCCTGGGGCGACACCGTGGAGGTG 
GAGTGCTGGGTGGGCGCCTCCGGCAACAACGGCCGCCGCCACGACTTCCTGGTG 
CGCGACTGCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGATG 
ATGAACACCCGCACCCGCCGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGAG 
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ATCGGCCCCGCCTTCATCGACAACGTGGCCGTGAAGGACGAGGAGATCAAGAAG 
CCCCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCC 
CGCTGGAACGACCTGGACATCAACCAGCACGTGAACAACATCAAGTACGTGGAC 
TGGATCCTGGAGACCGTGCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCT 
TCACCATCGAGTACCGCCGCGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGAC 
CACCGTGAGCGGCGGCTCCTCCGAGGCCGGCCTGGTGTGCGAGCACCTGCTGCA 
GCTGGAGGGCGGCAGCGAGGTGCTGCGCGCCAAGACCGAGTGGCGCCCCAAGCT 
GACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGTCCAGCGTGATGGAC 
TACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGAC 
GACGACAAGTGA 

SEQ ID NO: 92 
Codon-optimized U. californica thioesterase sequence 

GGCGCGCCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATCTTCAGCGC 
CGCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAAGCTGCCCCA 
GCTGCTGGACGACCACTTCGGCCTGCACGGCCTGGTGTTCCGCCGCACCTTCGCC 
ATCCGCTCCTACGAGGTGGGCCCCGACCGCAGCACCTCCATCCTGGCCGTGATGA 
ACCACATGCAGGAGGCCACCCTGAACCACGCCAAGAGCGTGGGCATCCTGGGCG 
ACGGCTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATGTGGGTGGTGC 
GCCGCACCCACGTGGCCGTGGAGCGCTACCCCACCTGGGGCGACACCGTGGAGG 
TGGAGTGCTGGATCGGCGCCAGCGGCAACAACGGCATGCGCCGCGACTTCCTGG 
TGCGCGACTGCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGCT 
GATGAACACCCGCACCCGCCGCCTGAGCACCATCCCCGACGAGGTGCGCGGCGA 
GATCGGCCCCGCCTTCATCGACAACGTGGCCGTGAAGGACGACGAGATCAAGAA 
GCTGCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCC 
CCGCTGGAACGACCTGGACGTGAACCAGCACGTGAACAACCTGAAGTACGTGGC 
CTGGGTGTTCGAGACCGTGCCCGACAGCATCTTCGAGTCCCACCACATCAGCTCC 
TTCACCCTGGAGTACCGCCGCGAGTGCACCCGCGACTCCGTGCTGCGCAGCCTGA 
CCACCGTGAGCGGCGGCAGCTCCGAGGCCGGCCTGGTGTGCGACCACCTGCTGC 
AGCTGGAGGGCGGCAGCGAGGTGCTGCGCGCCCGCACCGAGTGGCGCCCCAAGC 
TGACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGCCCCGCGTGATGGA 
CTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGA 
CGACGACAAGTGACTCGAG 

SEQ ID NO: 93 
Codon-optimized U. americana thioesterase sequence 

GGCGCGCCCAGCTGCCCGACTGGAGCATGCTGCTGGCCGCGATCACCACCCTGTT 
CCTGGCGGCCGAGAAGCAGTGGATGATGCTGGACTGGAAGCCCAAGCGCCCCGA 
CATGCTGGTGGACCCCTTCGGCCTGGGCCGCTTCGTGCAGGACGGCCTGGTGTTC 
CGCAACAACTTCAGCATCCGCAGCTACGAGATCGGCGCGGACCGCACCGCCAGC 
ATCGAGACCCTGATGAACCACCTGCAGGAGACCGCCCTGAACCACGTGAAGAGC 
GTGGGCCTGCTGGAGGACGGCCTGGGCAGCACCCGCGAGATGAGCCTGCGCAAC 
CTGATCTGGGTGGTGACCAAGATGCAGGTGGCGGTGGACCGCTACCCCACCTGG 
GGCGACGAGGTGCAGGTGAGCAGCTGGGCGACCGCCATCGGCAAGAACGGCAT 
GCGCCGCGAGTGGATCGTGACCGACTTCCGCACCGGCGAGACCCTGCTGCGCGC 
CACCAGCGTGTGGGTGATGATGAACAAGCTGACCCGCCGCATCAGCAAGATCCC 
CGAGGAGGTGTGGCACGAGATCGGCCCCAGCTTCATCGACGCGCCCCCCCTGCC 
CACCGTGGAGGACGACGGCCGCAAGCTGACCCGCTTCGACGAGAGCAGCGCCGA 
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CTTCATCCGCAAGGGCCTGACCCCCCGCTGGAGCGACCTGGACATCAACCAGCA 
CGTGAACAACGTGAAGTACATCGGCTGGCTGCTGGAGAGCGCGCCCCCCGAGAT 
CCACGAGAGCCACGAGATCGCCAGCCTGACCCTGGAGTACCGCCGCGAGTGCGG 
CCGCGACAGCGTGCTGAACAGCGCCACCAAGGTGAGCGACAGCAGCCAGCTGGG 
CAAGAGCGCCGTGGAGTGCAACCACCTGGTGCGCCTGCAGAACGGCGGCGAGAT 
CGTGAAGGGCCGCACCGTGTGGCGCCCCAAGCGCCCCCTGTACAACGACGGCGC 
CGTGGTGGACGTGCCCGCCAAGACCAGCGATGACGATGACAAGCTGGGATGACT 
CGAG 

SEQ ID NO: 94 
Codon-optimized C. hookeriana thioesterase sequence 

ACTAGTATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAAGCCTCCGTTCACG 
ATCGGGACGCTGCGCAAGGCCATCCCCGCGCACTGTTTCGAGCGCTCGGCGCTTC 
GTGGGCGCGCCCAGCTGCCCGACTGGAGCCGCCTGCTGACCGCCATCACCACCGT 
GTTCGTGAAGTCCAAGCGCCCCGACATGCACGACCGCAAGTCCAAGCGCCCCGA 
CATGCTGGTGGACAGCTTCGGCCTGGAGTCCACCGTGCAGGACGGCCTGGTGTTC 
CGCCAGTCCTTCTCCATCCGCTCCTACGAGATCGGCACCGACCGCACCGCCAGCA 
TCGAGACCCTGATGAACCACCTGCAGGAGACCTCCCTGAACCACTGCAAGAGCA 
CCGGCATCCTGCTGGACGGCTTCGGCCGCACCCTGGAGATGTGCAAGCGCGACCT 
GATCTGGGTGGTGATTAAGATGCAGATCAAGGTGAACCGCTACCCCGCCTGGGG 
CGACACCGTGGAGATCAACACCCGCTTCAGCCGCCTGGGCAAGATCGGCATGGG 
CCGCGACTGGCTGATCTCCGACTGCAACACCGGCGAGATCCTGGTGCGCGCCACC 
AGCGCCTACGCCATGATGAACCAGAAGACCCGCCGCCTGTCCAAGCTGCCCTAC 
GAGGTGCACCAGGAGATCGTGCCCCTGTTCGTGGACAGCCCCGTGATCGAGGAC 
TCCGACCTGAAGGTGCACAAGTTCAAGGTGAAGACCGGCGACAGCATCCAGAAG 
GGCCTGACCCCCGGCTGGAACGACCTGGACGTGAACCAGCACGTGTCCAACGTG 
AAGTACATCGGCTGGATCCTGGAGAGCATGCCCACCGAGGTGCTGGAGACCCAG 
GAGCTGTGCTCCCTGGCCCTGGAGTACCGCCGCGAGTGCGGCCGCGACTCCGTGC 
TGGAGAGCGTGACCGCCATGGACCCCAGCAAGGTGGGCGTGCGCTCCCAGTACC 
AGCACCTGCTGCGCCTGGAGGACGGCACCGCCATCGTGAACGGCGCCACCGAGT 
GGCGCCCCAAGAACGCCGGCGCCAACGGCGCCATCTCCACCGGCAAGACCAGCA 
ACGGCAACTCCGTGTCCATGGACTACAAGGACCACGACGGCGACTACAAGGACC 
ACGACATCGACTACAAGGACGACGACGACAAGTGACTCGAG 

SEQ ID NO: 95 
U. californica thioesterase forward primer 

CTGGGCGACGGCTTCGGCAC 

SEQ ID NO: 96 
U. californica thiesterase reverse primer 

AAGTCGCGGCGCATGCCGTT 

SEQ ID NO: 97 
U. americana thioesterase forward primer 

CCCAGCTGCTCACCTGCACC 
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SEQ ID NO: 98 
U. americana thioesterase reverse primer 

CACCCAAGGCCAACGGCAGCGCCGTG 

SEQ ID NO: 99 
C. hookeriana thioesterase forward primer 

TACCCCGCCTGGGGCGACAC 

SEQ ID NO: 100 
C. hookeriana thioesterase reverse primer 

AGCTTGGACAGGCGGCGGGT 

SEQ ID NO: 101 
FAD primer 1 

5' -TCACTTCATGCCGGCGGTCC-3 ' 

SEQ ID NO: 102 
FAD primer 2 

5'- GCGCTCCTGCTTGGCTCGAA-3' 

SEQ ID NO: 103 
pSZ1124 (FAD2B) 5' genomic targeting sequence 

GCTCTTCGAGACGTGGTCTGAATCCTCCAGGCGGGTTTCCCCGAGAAAGAAAGG 
GTGCCGATTTCAAAGCAGAGCCATGTGCCGGGCCCTGTGGCCTGTGTTGGCGCCT 
ATGTAGTCACCCCCCCTCACCCAATTGTCGCCAGTTTGCGCAATCCATAAACTCA 
AAACTGCAGCTTCTGAGCTGCGCTGTTCAAGAACACCTCTGGGGTTTGCTCACCC 
GCGAGGTCGACGCCCAGCATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAAG 
CCTCCGTTCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCACTGTTTCGAGC 
GCTCGGCGCTTCGTAGCAGCATGTACCTGGCCTTTGACATCGCGGTCATGTCCCT 
GCTCTACGTCGCGTCGACGTACATCGACCCTGCGCCGGTGCCTACGTGGGTCAAG 
TATGGCGTCATGTGGCCGCTCTACTGGTTCTTCCAGGTGTGTGTGAGGGTTGTGG 
TTGCCCGTATCGAGGTCCTGGTGGCGCGCATGGGGGAGAAGGCGCCTGTCCCGCT 
GACCCCCCCGGCTACCCTCCCGGCACCTTCCAGGGCGCCTTCGGCACGGGTGTCT 
GGGTGTGCGCGCACGAGTGCGGCCACCAGGCCTTTTCCTCCAGCCAGGCCATCAA 
CGACGGCGTGGGCCTGGTGTTCCACAGCCTGCTGCTGGTGCCCTACTACTCCTGG 
AAGCACTCGCACCGGGTACC 

SEQ ID NO: 104 
pSZ1124 (FAD2B) 3' genomic targeting sequence 

CCGCCACCACTCCAACACGGGGTGCCTGGACAAGGACGAGGTGTTTGTGCCGCC 
GCACCGCGCAGTGGCGCACGAGGGCCTGGAGTGGGAGGAGTGGCTGCCCATCCG 
CATGGGCAAGGTGCTGGTCACCCTGACCCTGGGCTGGCCGCTGTACCTCATGTTC 

57 



AACGTCGCCTCGCGGCCGTACCCGCGCTTCGCCAACCACTTTGACCCGTGGTCGC 
CCATCTTCAGCAAGCGCGAGCGCATCGAGGTGGTCATCTCCGACCTGGCGCTGGT 
GGCGGTGCTCAGCGGGCTCAGCGTGCTGGGCCGCACCATGGGCTGGGCCTGGCT 
GGTCAAGACCTACGTGGTGCCCTACCTGATCGTGAACATGTGGCTCGTGCTCATC 
ACGCTGCTCCAGCACACGCACCCGGCGCTGCCGCACTACTTCGAGAAGGACTGG 
GACTGGCTGCGCGGCGCCATGGCCACCGTGGACCGCTCCATGGGCCCGCCCTTCA 
TGGACAACATCCTGCACCACATCTCCGACACCCACGTGCTGCACCACCTCTTCAG 
CACCATCCCGCACTACCACGCCGAGGAGGCCTCCGCCGCCATCAGGCCCATCCTG 
GGCAAGTACTACCAGTCCGACAGCCGCTGGGTCGGCCGCGCCCTGTGGGAGGAC 
TGGCGCGACTGCCGCTACGTCGTCCCGGACGCGCCCGAGGACGACTCCGCGCTCT 
GGTTCCACAAGTGAGTGAGTGAGAAGAGC 

SEQ ID NO: 105 
S. cerevisiae suc2 cassette 

CTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTT 
CCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGG 
CTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCC 
CCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGA 
TCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGG 
GCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACGGCGCGCCATGCTGCTG 
CAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGA 
CGAACGAGACGTCCGACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGA 
TGAACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACCTGT 
ACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGGCCA 
CGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGCCCC 
GAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTGGTGGACTACAACAA 
CACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCTGCGTGGCCATC 
TGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGGAC 
GGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACTCC 
ACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAAGTGGATCA 
TGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCT 
GAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGCTACCA 
GTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTC 
CTACTGGGTGATGTTCATCTCCATCAACCCCGGCGCCCCGGCCGGCGGCTCCTTC 
AACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTTCGAGGCCTTCGACAACC 
AGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAA 
CACCGACCCGACCTACGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACTGGGA 
GTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCA 
AGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACC 
TGAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCG 
CCACCAACACCACGTTGACGAAGGCCAACAGCTACAACGTCGACCTGTCCAACA 
GCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGACGA 
TCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAGGACCC 
CGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTTCCTGGAC 
CGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTACTTCACCAACCGC 
ATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTACAAG 
GTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTACTTCAACGACGGCGAC 
GTCGTGTCCACCAACACCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGA 
ACATGACGACGGGGGTGGACAACCTGTTCTACATCGACAAGTTCCAGGTGCGCG 
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AGGTCAAGTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC 
GCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT 
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT 
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC 
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC 
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC 
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA 
CGGGAAGTAGTGGGATGGGAACACAAATGGA 

SEQ ID NO: 106 
pSZ1125 (FAD2C) 5' genomic targeting sequence 

GCTCTTCGAGGGGCTGGTCTGAATCCTTCAGGCGGGTGTTACCCGAGAAAGAAA 
GGGTGCCGATTTCAAAGCAGACCCATGTGCCGGGCCCTGTGGCCTGTGTTGGCGC 
CTATGTAGTCACCCCCCCTCACCCAATTGTCGCCAGTTTGCGCACTCCATAAACTC 
AAAACAGCAGCTTCTGAGCTGCGCTGTTCAAGAACACCTCTGGGGTTTGCTCACC 
CGCGAGGTCGACGCCCAGCATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAA 
GCCTCCGTTCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCACTGTTTCGAG 
CGCTCGGCGCTTCGTAGCAGCATGTACCTGGCCTTTGACATCGCGGTCATGTCCC 
TGCTCTACGTCGCGTCGACGTACATCGACCCTGCACCGGTGCCTACGTGGGTCAA 
GTACGGCATCATGTGGCCGCTCTACTGGTTCTTCCAGGTGTGTTTGAGGGTTTTGG 
TTGCCCGTATTGAGGTCCTGGTGGCGCGCATGGAGGAGAAGGCGCCTGTCCCGCT 
GACCCCCCCGGCTACCCTCCCGGCACCTTCCAGGGCGCCTTCGGCACGGGTGTCT 
GGGTGTGCGCGCACGAGTGCGGCCACCAGGCCTTTTCCTCCAGCCAGGCCATCAA 
CGACGGCGTGGGCCTGGTGTTCCACAGCCTGCTGCTGGTGCCCTACTACTCCTGG 
AAGCACTCGCACCGGGTACC 

SEQ ID NO: 107 
pSZ1125 (FAD2C) 3' genomic targeting sequence 

CCGCCACCACTCCAACACGGGGTGCCTGGACAAGGACGAGGTGTTTGTGCCGCC 
GCACCGCGCAGTGGCGCACGAGGGCCTGGAGTGGGAGGAGTGGCTGCCCATCCG 
CATGGGCAAGGTGCTGGTCACCCTGACCCTGGGCTGGCCGCTGTACCTCATGTTC 
AACGTCGCCTCGCGGCCGTACCCGCGCTTCGCCAACCACTTTGACCCGTGGTCGC 
CCATCTTCAGCAAGCGCGAGCGCATCGAGGTGGTCATCTCCGACCTGGCGCTGGT 
GGCGGTGCTCAGCGGGCTCAGCGTGCTGGGCCGCACCATGGGCTGGGCCTGGCT 
GGTCAAGACCTACGTGGTGCCCTACCTGATCGTGAACATGTGGCTCGTGCTCATC 
ACGCTGCTCCAGCACACGCACCCGGCGCTGCCGCACTACTTCGAGAAGGACTGG 
GACTGGCTGCGCGGCGCCATGGCCACCGTGGACCGCTCCATGGGCCCGCCCTTCA 
TGGACAACATCCTGCACCACATCTCCGACACCCACGTGCTGCACCACCTCTTCAG 
CACCATCCCGCACTACCACGCCGAGGAGGCCTCCGCCGCCATCAGGCCCATCCTG 
GGCAAGTACTACCAGTCCGACAGCCGCTGGGTCGGCCGCGCCCTGTGGGAGGAC 
TGGCGCGACTGCCGCTACGTCGTCCCGGACGCGCCCGAGGACGACTCCGCGCTCT 
GGTTCCACAAGTGAGTGAGTGAGAAGAGC 

SEQ ID NO: 108 
S. carlbergensis MEL1 amino acid sequence 

MFAFYFLTACISLKGVFGVSPSYNGLGLTPQMGWDNWNTFACDVSEQLLLDTADRI 
SDLGLKDMGYKYIILDDCWS S GRDSDGFLVADEQKFPNGMGHVADHLHNNSFLFG 
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MYSS AGEYTCAGYPGS LGREEEDAQFFANNRVDYLKYDNCYNKGQFGTPEIS YHRY 
KAMSDALNKTGRPIFYSLCNWGQDLTFYWGSGIANSWRMSGDVTAEFTRPDSRCPC 
DGDEYDCKYAGFHCSIMNILNKAAPMGQNAGVGGWNDLDNLEVGVGNLTDDEEK 
AHFS MWAMV KS PLIIGANVNNLKAS SYSIYS QASVIAINQDSNGIPATRVWRYYVSD 
TDEYGQGEIQMWS GPLDNGD QVVALLNG GS VS RPMNTTLEEIFFD S NLG S KKLTS T 
WDIYDLWANRVDNS TASAILGRNKTATGILYNATEQSYKDGLSKNDTRLFGQKIGSL 
SPNAILNTTVPAHGIAFYRLRPSS 

SEQ ID NO: 109 
S. carlbergensis MEL1 native signal peptide amino acid sequence 

MFAFYFLTACISLKGVFG 

SEQ ID NO: 110 
Relevant sequence of S. carlbergensis MEL1 expression cassette 

GCGGCCGCGTGGACGAGGGCTACAACCCCGCCTACGGCGCGCGCCCGCTGCGCC 
GCGCCATCATGCGCCTGCTGGAGGACGCGCTGGCCGAGCGCATGCTCGCCGGCG 
ACGTCAAGGAGGGCGACTCGGTCATCATGGACGTCGATGGCGATGGCGCCATCA 
GCGTCCTCAACGGAGACCGCACCCACACCACCACCATCGACTCCTCCCCGGCGG 
GCATCTCGTAGACGCGAGAGGGAGGGAGGGAGGATTTTCAGAGGGAGATGAGA 
CGAGGACTGGGCCGGGGGCCTTGGGGCGCTGCTGGAGCGTGGTGAGAGCGCGGC 
GGACGTGCCTTTTCTTCTTCCGTGCGCGCGCTCTTGGCCATTGATCCCCGATTCGC 
GCCCGCATCCCCCCACTGCCCCCATCATCTTGCCTGTTGTCGTGGCACTGACATA 
AACCCCCTGCGCTGCGCTGCTCCGCTACTATTGATATAGGTCTCACGCGCCAATC 
TTTTTTGCTCCGGGTAACCGTCTGGACGCCAGAATTCCTTTCTTGCGCTATGACAC 
TTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAAC 
ACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGAT 
GCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACAT 
TATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTACAC 
AGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGT 
TTCAGTCACAACCCGCAAACACTAGTATGTTCGCGTTCTACTTCCTGACGGCCTG 
CATCTCCCTGAAGGGCGTGTTCGGCGTCTCCCCCTCCTACAACGGCCTGGGCCTG 
ACGCCCCAGATGGGCTGGGACAACTGGAACACGTTCGCCTGCGACGTCTCCGAG 
CAGCTGCTGCTGGACACGGCCGACCGCATCTCCGACCTGGGCCTGAAGGACATG 
GGCTACAAGTACATCATCCTGGACGACTGCTGGTCCTCCGGCCGCGACTCCGACG 
GCTTCCTGGTCGCCGACGAGCAGAAGTTCCCCAACGGCATGGGCCACGTCGCCG 
ACCACCTGCACAACAACTCCTTCCTGTTCGGCATGTACTCCTCCGCGGGCGAGTA 
CACGTGCGCCGGCTACCCCGGCTCCCTGGGCCGCGAGGAGGAGGACGCCCAGTT 
CTTCGCGAACAACCGCGTGGACTACCTGAAGTACGACAACTGCTACAACAAGGG 
CCAGTTCGGCACGCCCGAGATCTCCTACCACCGCTACAAGGCCATGTCCGACGCC 
CTGAACAAGACGGGCCGCCCCATCTTCTACTCCCTGTGCAACTGGGGCCAGGACC 
TGACCTTCTACTGGGGCTCCGGCATCGCGAACTCCTGGCGCATGTCCGGCGACGT 
CACGGCGGAGTTCACGCGCCCCGACTCCCGCTGCCCCTGCGACGGCGACGAGTA 
CGACTGCAAGTACGCCGGCTTCCACTGCTCCATCATGAACATCCTGAACAAGGCC 
GCCCCCATGGGCCAGAACGCGGGCGTCGGCGGCTGGAACGACCTGGACAACCTG 
GAGGTCGGCGTCGGCAACCTGACGGACGACGAGGAGAAGGCGCACTTCTCCATG 
TGGGCCATGGTGAAGTCCCCCCTGATCATCGGCGCGAACGTGAACAACCTGAAG 
GCCTCCTCCTACTCCATCTACTCCCAGGCGTCCGTCATCGCCATCAACCAGGACT 
CCAACGGCATCCCCGCCACGCGCGTCTGGCGCTACTACGTGTCCGACACGGACG 
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AGTACGGCCAGGGCGAGATCCAGATGTGGTCCGGCCCCCTGGACAACGGCGACC 
AGGTCGTGGCGCTGCTGAACGGCGGCTCCGTGTCCCGCCCCATGAACACGACCCT 
GGAGGAGATCTTCTTCGACTCCAACCTGGGCTCCAAGAAGCTGACCTCCACCTGG 
GACATCTACGACCTGTGGGCGAACCGCGTCGACAACTCCACGGCGTCCGCCATCC 
TGGGCCGCAACAAGACCGCCACCGGCATCCTGTACAACGCCACCGAGCAGTCCT 
ACAAGGACGGCCTGTCCAAGAACGACACCCGCCTGTTCGGCCAGAAGATCGGCT 
CCCTGTCCCCCAACGCGATCCTGAACACGACCGTCCCCGCCCACGGCATCGCGTT 
CTACCGCCTGCGCCCCTCCTCCTGACAATTGAAGCAGCAGCAGCTCGGATAGTAT 
CGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCC 
TTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTT 
GTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCC 
CCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTAC 
GCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAG 
CCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACT 
GCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTTGAG 
CTCAGAATAGTATCGGGTGATGCGAAGTCAGAACCAGGCAGGGCCTGTCGCCTG 
AGGTGGCAACGATGGGAAGCAATCAATCTGGGTACAGTCGTCCGCACGATCCCG 
TGATCTCCCCCACCGACACCTATCCCCGCCCATCCCGGCCCACCCTTTCAGTCCCC 
TCAGCATGCATTGTGCACCGCGACAAAGCATGTCTGCTCGTGCACTGGTTCAGGC 
CACGGCGCACCGAGTCCTCGCCCTTCGCAGAGTGATCACCCTCCCCGGAACCAGC 
CACGCTCGCTGCTGCGGGCCGATCAGCCGCGCGCACTCCCTGCAACTAGGGACA 
ACTCAGGCAACCACGCGCCTCACAAGCATGGCCGCCGTGGCATCCAACCCGCTC 
GTGACGGTGGGTGCGCAAGTGCCAGGGGCCTCGTCGTCACGGCGTGCATCCTCG 
AGGGATGCGATCCGGCAACTATATGTCGTTTATCTCCCCACCAATCACAGGATGA 
GCCCCTGTCTAGA 

SEQ ID NO: 111 
Codon-optimized S. carbergensis MEL1 sequence 

ATGTTCGCGTTCTACTTCCTGACGGCCTGCATCTCCCTGAAGGGCGTGTTCGGCGT 
CTCCCCCTCCTACAACGGCCTGGGCCTGACGCCCCAGATGGGCTGGGACAACTGG 
AACACGTTCGCCTGCGACGTCTCCGAGCAGCTGCTGCTGGACACGGCCGACCGC 
ATCTCCGACCTGGGCCTGAAGGACATGGGCTACAAGTACATCATCCTGGACGACT 
GCTGGTCCTCCGGCCGCGACTCCGACGGCTTCCTGGTCGCCGACGAGCAGAAGTT 
CCCCAACGGCATGGGCCACGTCGCCGACCACCTGCACAACAACTCCTTCCTGTTC 
GGCATGTACTCCTCCGCGGGCGAGTACACGTGCGCCGGCTACCCCGGCTCCCTGG 
GCCGCGAGGAGGAGGACGCCCAGTTCTTCGCGAACAACCGCGTGGACTACCTGA 
AGTACGACAACTGCTACAACAAGGGCCAGTTCGGCACGCCCGAGATCTCCTACC 
ACCGCTACAAGGCCATGTCCGACGCCCTGAACAAGACGGGCCGCCCCATCTTCTA 
CTCCCTGTGCAACTGGGGCCAGGACCTGACCTTCTACTGGGGCTCCGGCATCGCG 
AACTCCTGGCGCATGTCCGGCGACGTCACGGCGGAGTTCACGCGCCCCGACTCCC 
GCTGCCCCTGCGACGGCGACGAGTACGACTGCAAGTACGCCGGCTTCCACTGCTC 
CATCATGAACATCCTGAACAAGGCCGCCCCCATGGGCCAGAACGCGGGCGTCGG 
CGGCTGGAACGACCTGGACAACCTGGAGGTCGGCGTCGGCAACCTGACGGACGA 
CGAGGAGAAGGCGCACTTCTCCATGTGGGCCATGGTGAAGTCCCCCCTGATCATC 
GGCGCGAACGTGAACAACCTGAAGGCCTCCTCCTACTCCATCTACTCCCAGGCGT 
CCGTCATCGCCATCAACCAGGACTCCAACGGCATCCCCGCCACGCGCGTCTGGCG 
CTACTACGTGTCCGACACGGACGAGTACGGCCAGGGCGAGATCCAGATGTGGTC 
CGGCCCCCTGGACAACGGCGACCAGGTCGTGGCGCTGCTGAACGGCGGCTCCGT 
GTCCCGCCCCATGAACACGACCCTGGAGGAGATCTTCTTCGACTCCAACCTGGGC 
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TCCAAGAAGCTGACCTCCACCTGGGACATCTACGACCTGTGGGCGAACCGCGTC 
GACAACTCCACGGCGTCCGCCATCCTGGGCCGCAACAAGACCGCCACCGGCATC 
CTGTACAACGCCACCGAGCAGTCCTACAAGGACGGCCTGTCCAAGAACGACACC 
CGCCTGTTCGGCCAGAAGATCGGCTCCCTGTCCCCCAACGCGATCCTGAACACGA 
CCGTCCCCGCCCACGGCATCGCGTTCTACCGCCTGCGCCCCTCCTCCTGA 

SEQ ID NO: 112 
5' Clp homologous recombination targeting sequence 

GCGGCCGCGTGGACGAGGGCTACAACCCCGCCTACGGCGCGCGCCCGCTGCGCC 
GCGCCATCATGCGCCTGCTGGAGGACGCGCTGGCCGAGCGCATGCTCGCCGGCG 
ACGTCAAGGAGGGCGACTCGGTCATCATGGACGTCGATGGCGATGGCGCCATCA 
GCGTCCTCAACGGAGACCGCACCCACACCACCACCATCGACTCCTCCCCGGCGG 
GCATCTCGTAGACGCGAGAGGGAGGGAGGGAGGATTTTCAGAGGGAGATGAGA 
CGAGGACTGGGCCGGGGGCCTTGGGGCGCTGCTGGAGCGTGGTGAGAGCGCGGC 
GGACGTGCCTTTTCTTCTTCCGTGCGCGCGCTCTTGGCCATTGATCCCCGATTCGC 
GCCCGCATCCCCCCACTGCCCCCATCATCTTGCCTGTTGTCGTGGCACTGACATA 
AACCCCCTGCGCTGCGCTGCTCCGCTACTATTGATATAGGTCTCACGCGCCAATC 
TTTTTTGCTCCGGGTAACCGTCTGGACGCCAGAATTC 

SEQ ID NO: 113 
3' Clp homologous recombination targeting sequence 

GAGCTCAGAATAGTATCGGGTGATGCGAAGTCAGAACCAGGCAGGGCCTGTCGC 
CTGAGGTGGCAACGATGGGAAGCAATCAATCTGGGTACAGTCGTCCGCACGATC 
CCGTGATCTCCCCCACCGACACCTATCCCCGCCCATCCCGGCCCACCCTTTCAGTC 
CCCTCAGCATGCATTGTGCACCGCGACAAAGCATGTCTGCTCGTGCACTGGTTCA 
GGCCACGGCGCACCGAGTCCTCGCCCTTCGCAGAGTGATCACCCTCCCCGGAACC 
AGCCACGCTCGCTGCTGCGGGCCGATCAGCCGCGCGCACTCCCTGCAACTAGGG 
ACAACTCAGGCAACCACGCGCCTCACAAGCATGGCCGCCGTGGCATCCAACCCG 
CTCGTGACGGTGGGTGCGCAAGTGCCAGGGGCCTCGTCGTCACGGCGTGCATCCT 
CGAGGGATGCGATCCGGCAACTATATGTCGTTTATCTCCCCACCAATCACAGGAT 
GAGCCCCTGTCTAGA 

SEQ ID NO: 114 
Chlamydomonas reinhardtii TUB2 promoter/5' UTR 

CTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTT 
CCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGG 
CTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCC 
CCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGA 
TCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGG 
GCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAAC 

SEQ ID NO: 115 
Chlorella vulgaris nitrate reductase 3' UTR 

GCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGA 
CTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAA 

62 



ACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCT 
TGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTG 
CATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCT 
CCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGT 
ACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATG 
GGAACACAAATGGAAAGCTT 

SEQ ID NO: 116 
A. niger AlgC amino acid sequence 

MIGS S HAVVALGLFTLY GHS AAAPAIGAS NS QTIVTNGTSFALNGDNVSYRFHVNSS 
TGD LIS DHFGGVVS GTIPS PVEPAVNGWVGMPGRIRREFPD QGRGDFRIPAVRIRES A 
GYTVS DLQYVS HEVIEGKYALP GLPATFGDAQDATTLVVHLYD NYS S VAAD LS YS IF 
PKYD AIVRS VNVTNQGPGNITIEALA S IS IDFPYED LDMVS LRGDWAREANVQRS KV 
QYGVQGFGSSTGYSSHLHNPFLAIVDPATTES QGEAWGFNLVYTGSFSAQVEKGSQG 
FTRALLGFNPDQLSWNLGPGETLTSPECVAVYSDKGLGSVSRKFHRLYRNHLMKSK 
FATS DRPVLLN SWEGVYFDYNQ S SIETLAEES AALGVHLFVMDD GWFGD KYPRVS D 
NAGLGDWMPNPARFPDGLTPVVQDITNLTVNGTES TKLRFGIWVEPEMVNPNSTLY 
HEHPEWALHAGPYPRTERRNQLVLNLALPAVQDFIIDFMTNLLQDTGISYVKWDNN 
RGIHETPSPSTDHQYMLGLYRVFDTLTTRFPDVLWEGCASGGGRFDAGMLQYVPQI 
WTSDNTDAIDRITIQFGTSLAYPPS AMGAHLSAVPNAQTGRTVPFTFRAHVAMMGGS 
FGLELDPATVEGDEIVPELLALAEKVNPIILNGDLYRLRLPQDS QWPAALFVS QDGAQ 
AVLFYFQVQPNVNHAVPWVRLQGLDPKADYTVDGDQTYSGATLMNLGLQYSFDTE 
YGSKVVFLERQ 

SEQ ID NO: 117 
A. niger AlgC native signal peptide amino acid sequence 

MIGSSHAVVALGLFTLYGHSAAAPAIGA 

SEQ ID NO: 118 
Codon-optimized A. niger AlgC coding sequence 

ATGATCGGCTCCTCCCACGCGGTCGTCGCCCTGGGCCTGTTCACCCTGTACGGCC 
ACTCCGCCGCCGCGCCCGCCATCGGCGCCTCCAACTCCCAGACCATCGTCACGAA 
CGGCACCTCCTTCGCCCTGAACGGCGACAACGTGTCCTACCGCTTCCACGTGAAC 
TCCTCCACGGGCGACCTGATCTCCGACCACTTCGGCGGCGTGGTGTCCGGCACCA 
TCCCCTCCCCCGTGGAGCCCGCGGTCAACGGCTGGGTGGGCATGCCCGGCCGCAT 
CCGCCGCGAGTTCCCCGACCAGGGCCGCGGCGACTTCCGCATCCCCGCGGTGCGC 
ATCCGCGAGTCCGCCGGCTACACCGTCTCCGACCTGCAGTACGTGTCCCACGAGG 
TGATCGAGGGCAAGTACGCGCTGCCCGGCCTGCCCGCCACGTTCGGCGACGCCC 
AGGACGCCACCACCCTGGTGGTGCACCTGTACGACAACTACTCCTCCGTCGCGGC 
CGACCTGTCCTACTCCATCTTCCCCAAGTACGACGCGATCGTCCGCTCCGTGAAC 
GTGACCAACCAGGGCCCCGGCAACATCACCATCGAGGCGCTGGCCTCCATCTCC 
ATCGACTTCCCCTACGAGGACCTGGACATGGTGTCCCTGCGCGGCGACTGGGCCC 
GCGAGGCGAACGTGCAGCGCTCCAAGGTCCAGTACGGCGTGCAGGGCTTCGGCT 
CCTCCACCGGCTACTCCTCCCACCTGCACAACCCCTTCCTGGCGATCGTCGACCC 
CGCGACCACCGAGTCCCAGGGCGAGGCCTGGGGCTTCAACCTGGTCTACACCGG 
CTCCTTCTCCGCCCAGGTCGAGAAGGGCTCCCAGGGCTTCACGCGCGCCCTGCTG 
GGCTTCAACCCCGACCAGCTGTCCTGGAACCTGGGCCCCGGCGAGACGCTGACG 
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TCCCCCGAGTGCGTCGCCGTCTACTCCGACAAGGGCCTGGGCTCCGTCTCCCGCA 
AGTTCCACCGCCTGTACCGCAACCACCTGATGAAGTCCAAGTTCGCCACGTCCGA 
CCGCCCCGTGCTGCTGAACTCCTGGGAGGGCGTCTACTTCGACTACAACCAGTCC 
TCCATCGAGACGCTGGCGGAGGAGTCCGCCGCCCTGGGCGTGCACCTGTTCGTCA 
TGGACGACGGCTGGTTCGGCGACAAGTACCCCCGCGTGTCCGACAACGCCGGCC 
TGGGCGACTGGATGCCCAACCCCGCCCGCTTCCCCGACGGCCTGACGCCCGTCGT 
GCAGGACATCACCAACCTGACCGTCAACGGCACCGAGTCCACCAAGCTGCGCTT 
CGGCATCTGGGTGGAGCCCGAGATGGTGAACCCCAACTCCACCCTGTACCACGA 
GCACCCCGAGTGGGCGCTGCACGCGGGCCCCTACCCCCGCACCGAGCGCCGCAA 
CCAGCTGGTCCTGAACCTGGCCCTGCCCGCGGTCCAGGACTTCATCATCGACTTC 
ATGACCAACCTGCTGCAGGACACCGGCATCTCCTACGTCAAGTGGGACAACAAC 
CGCGGCATCCACGAGACGCCCTCCCCCTCCACGGACCACCAGTACATGCTGGGCC 
TGTACCGCGTGTTCGACACGCTGACCACGCGCTTCCCCGACGTCCTGTGGGAGGG 
CTGCGCGTCCGGCGGCGGCCGGTTCGACGCCGGCATGCTGCAGTACGTCCCCCAG 
ATCTGGACGTCCGACAACACGGACGCGATCGACCGCATCACCATCCAGTTCGGC 
ACCTCCCTGGCCTACCCCCCCTCCGCCATGGGCGCCCACCTGTCCGCGGTGCCCA 
ACGCCCAGACCGGCCGCACGGTGCCCTTCACCTTCCGCGCCCACGTCGCGATGAT 
GGGCGGCTCCTTCGGCCTGGAGCTGGACCCCGCCACCGTGGAGGGCGACGAGAT 
CGTGCCCGAGCTGCTGGCGCTGGCCGAGAAGGTGAACCCCATCATCCTGAACGG 
CGACCTGTACCGCCTGCGCCTGCCCCAGGACTCCCAGTGGCCCGCGGCCCTGTTC 
GTGTCCCAGGACGGCGCCCAGGCCGTCCTGTTCTACTTCCAGGTGCAGCCCAACG 
TCAACCACGCCGTCCCCTGGGTCCGCCTGCAGGGCCTGGACCCCAAGGCCGACTA 
CACGGTGGACGGCGACCAGACGTACTCCGGCGCGACCCTGATGAACCTGGGCCT 
GCAGTACTCCTTCGACACCGAGTACGGCTCCAAGGTGGTGTTCCTGGAGCGCCAG 
TAA 

SEQ ID NO: 119 
Relevant sequence of A. niger AlgC expression cassette 

GCGGCCGCGTGGACGAGGGCTACAACCCCGCCTACGGCGCGCGCCCGCTGCGCC 
GCGCCATCATGCGCCTGCTGGAGGACGCGCTGGCCGAGCGCATGCTCGCCGGCG 
ACGTCAAGGAGGGCGACTCGGTCATCATGGACGTCGATGGCGATGGCGCCATCA 
GCGTCCTCAACGGAGACCGCACCCACACCACCACCATCGACTCCTCCCCGGCGG 
GCATCTCGTAGACGCGAGAGGGAGGGAGGGAGGATTTTCAGAGGGAGATGAGA 
CGAGGACTGGGCCGGGGGCCTTGGGGCGCTGCTGGAGCGTGGTGAGAGCGCGGC 
GGACGTGCCTTTTCTTCTTCCGTGCGCGCGCTCTTGGCCATTGATCCCCGATTCGC 
GCCCGCATCCCCCCACTGCCCCCATCATCTTGCCTGTTGTCGTGGCACTGACATA 
AACCCCCTGCGCTGCGCTGCTCCGCTACTATTGATATAGGTCTCACGCGCCAATC 
TTTTTTGCTCCGGGTAACCGTCTGGACGCCAGAATTCCTTTCTTGCGCTATGACAC 
TTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAAC 
ACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGAT 
GCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACAT 
TATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTACAC 
AGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGT 
TTCAGTCACAACCCGCAAACACTAGTATGATCGGCTCCTCCCACGCGGTCGTCGC 
CCTGGGCCTGTTCACCCTGTACGGCCACTCCGCCGCCGCGCCCGCCATCGGCGCC 
TCCAACTCCCAGACCATCGTCACGAACGGCACCTCCTTCGCCCTGAACGGCGACA 
ACGTGTCCTACCGCTTCCACGTGAACTCCTCCACGGGCGACCTGATCTCCGACCA 
CTTCGGCGGCGTGGTGTCCGGCACCATCCCCTCCCCCGTGGAGCCCGCGGTCAAC 
GGCTGGGTGGGCATGCCCGGCCGCATCCGCCGCGAGTTCCCCGACCAGGGCCGC 
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GGCGACTTCCGCATCCCCGCGGTGCGCATCCGCGAGTCCGCCGGCTACACCGTCT 
CCGACCTGCAGTACGTGTCCCACGAGGTGATCGAGGGCAAGTACGCGCTGCCCG 
GCCTGCCCGCCACGTTCGGCGACGCCCAGGACGCCACCACCCTGGTGGTGCACCT 
GTACGACAACTACTCCTCCGTCGCGGCCGACCTGTCCTACTCCATCTTCCCCAAG 
TACGACGCGATCGTCCGCTCCGTGAACGTGACCAACCAGGGCCCCGGCAACATC 
ACCATCGAGGCGCTGGCCTCCATCTCCATCGACTTCCCCTACGAGGACCTGGACA 
TGGTGTCCCTGCGCGGCGACTGGGCCCGCGAGGCGAACGTGCAGCGCTCCAAGG 
TCCAGTACGGCGTGCAGGGCTTCGGCTCCTCCACCGGCTACTCCTCCCACCTGCA 
CAACCCCTTCCTGGCGATCGTCGACCCCGCGACCACCGAGTCCCAGGGCGAGGC 
CTGGGGCTTCAACCTGGTCTACACCGGCTCCTTCTCCGCCCAGGTCGAGAAGGGC 
TCCCAGGGCTTCACGCGCGCCCTGCTGGGCTTCAACCCCGACCAGCTGTCCTGGA 
ACCTGGGCCCCGGCGAGACGCTGACGTCCCCCGAGTGCGTCGCCGTCTACTCCGA 
CAAGGGCCTGGGCTCCGTCTCCCGCAAGTTCCACCGCCTGTACCGCAACCACCTG 
ATGAAGTCCAAGTTCGCCACGTCCGACCGCCCCGTGCTGCTGAACTCCTGGGAGG 
GCGTCTACTTCGACTACAACCAGTCCTCCATCGAGACGCTGGCGGAGGAGTCCGC 
CGCCCTGGGCGTGCACCTGTTCGTCATGGACGACGGCTGGTTCGGCGACAAGTAC 
CCCCGCGTGTCCGACAACGCCGGCCTGGGCGACTGGATGCCCAACCCCGCCCGCT 
TCCCCGACGGCCTGACGCCCGTCGTGCAGGACATCACCAACCTGACCGTCAACG 
GCACCGAGTCCACCAAGCTGCGCTTCGGCATCTGGGTGGAGCCCGAGATGGTGA 
ACCCCAACTCCACCCTGTACCACGAGCACCCCGAGTGGGCGCTGCACGCGGGCC 
CCTACCCCCGCACCGAGCGCCGCAACCAGCTGGTCCTGAACCTGGCCCTGCCCGC 
GGTCCAGGACTTCATCATCGACTTCATGACCAACCTGCTGCAGGACACCGGCATC 
TCCTACGTCAAGTGGGACAACAACCGCGGCATCCACGAGACGCCCTCCCCCTCCA 
CGGACCACCAGTACATGCTGGGCCTGTACCGCGTGTTCGACACGCTGACCACGCG 
CTTCCCCGACGTCCTGTGGGAGGGCTGCGCGTCCGGCGGCGGCCGGTTCGACGCC 
GGCATGCTGCAGTACGTCCCCCAGATCTGGACGTCCGACAACACGGACGCGATC 
GACCGCATCACCATCCAGTTCGGCACCTCCCTGGCCTACCCCCCCTCCGCCATGG 
GCGCCCACCTGTCCGCGGTGCCCAACGCCCAGACCGGCCGCACGGTGCCCTTCAC 
CTTCCGCGCCCACGTCGCGATGATGGGCGGCTCCTTCGGCCTGGAGCTGGACCCC 
GCCACCGTGGAGGGCGACGAGATCGTGCCCGAGCTGCTGGCGCTGGCCGAGAAG 
GTGAACCCCATCATCCTGAACGGCGACCTGTACCGCCTGCGCCTGCCCCAGGACT 
CCCAGTGGCCCGCGGCCCTGTTCGTGTCCCAGGACGGCGCCCAGGCCGTCCTGTT 
CTACTTCCAGGTGCAGCCCAACGTCAACCACGCCGTCCCCTGGGTCCGCCTGCAG 
GGCCTGGACCCCAAGGCCGACTACACGGTGGACGGCGACCAGACGTACTCCGGC 
GCGACCCTGATGAACCTGGGCCTGCAGTACTCCTTCGACACCGAGTACGGCTCCA 
AGGTGGTGTTCCTGGAGCGCCAGTAACAATTGAAGCAGCAGCAGCTCGGATAGT 
ATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTG 
CCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATC 
TTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCAC 
CCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCT 
ACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCAC 
AGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGC 
ACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTT 
GAGCTCAGAATAGTATCGGGTGATGCGAAGTCAGAACCAGGCAGGGCCTGTCGC 
CTGAGGTGGCAACGATGGGAAGCAATCAATCTGGGTACAGTCGTCCGCACGATC 
CCGTGATCTCCCCCACCGACACCTATCCCCGCCCATCCCGGCCCACCCTTTCAGTC 
CCCTCAGCATGCATTGTGCACCGCGACAAAGCATGTCTGCTCGTGCACTGGTTCA 
GGCCACGGCGCACCGAGTCCTCGCCCTTCGCAGAGTGATCACCCTCCCCGGAACC 
AGCCACGCTCGCTGCTGCGGGCCGATCAGCCGCGCGCACTCCCTGCAACTAGGG 
ACAACTCAGGCAACCACGCGCCTCACAAGCATGGCCGCCGTGGCATCCAACCCG 
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CTCGTGACGGTGGGTGCGCAAGTGCCAGGGGCCTCGTCGTCACGGCGTGCATCCT 
CGAGGGATGCGATCCGGCAACTATATGTCGTTTATCTCCCCACCAATCACAGGAT 
GAGCCCCTGTCTAGA 

SEQ ID NO: 120 
C. tetragonobola a-galactosidase amino acid sequence 

MATHYSIIGGMIIVVLLMIIGSEGGRLLEKKNRTSAEAEHYNVRRYLAENGLGQTPPM 
GWNSWNHFGCDINENVVRETADAMVSTGLAALGYQYINLDDCWAELNRDSEGNM 
VPNAAAFPSGIKALADYVHSKGLKLGVYSDAGNQTCS KRMPGSLGHEEQDAKTFAS 
WGVDYLKYDNCENLGISVKERYPPMGKALLS SGRPIFFSMCEWGWEDPQIWAKSIG 
NSWRTTGDIEDNWNSMTSIADSNDKWASYAGPGGWNDPDMLEVGNGGMTTEEYR 
SHFSIWALAKAPLLVGCDIRAMDDTTHELISNAEVIAVNQDKLGVQGKKVKSTNDLE 
VWAGPLSDNKVAVILWNRSSSRATVTASWSDIGLQQGTTVDARDLWEHSTQSLVSG 
EIS AEIDS HACKMYVLTPRS 

SEQ ID NO: 121 
Codon-optimized C. tetragonobola a-galactosidase sequence 

ATGGCCACCCACTACTCCATCATCGGCGGCATGATCATCGTCGTCCTGCTGATGA 
TCATCGGCTCCGAGGGCGGCCGGCTGCTGGAGAAGAAGAACCGCACCTCCGCCG 
AGGCGGAGCACTACAACGTGCGCCGCTACCTGGCCGAGAACGGCCTGGGCCAGA 
CCCCCCCCATGGGCTGGAACTCCTGGAACCACTTCGGCTGCGACATCAACGAGA 
ACGTCGTCCGCGAGACGGCGGACGCCATGGTGTCCACCGGCCTGGCCGCCCTGG 
GCTACCAGTACATCAACCTGGACGACTGCTGGGCGGAGCTGAACCGCGACTCCG 
AGGGCAACATGGTGCCCAACGCCGCCGCGTTCCCCTCCGGCATCAAGGCGCTGG 
CGGACTACGTCCACTCCAAGGGCCTGAAGCTGGGCGTCTACTCCGACGCGGGCA 
ACCAGACCTGCTCCAAGCGCATGCCCGGCTCCCTGGGCCACGAGGAGCAGGACG 
CGAAGACGTTCGCCTCCTGGGGCGTCGACTACCTGAAGTACGACAACTGCGAGA 
ACCTGGGCATCTCCGTGAAGGAGCGCTACCCCCCCATGGGCAAGGCGCTGCTGTC 
CTCCGGCCGCCCCATCTTCTTCTCCATGTGCGAGTGGGGCTGGGAGGACCCCCAG 
ATCTGGGCCAAGTCCATCGGCAACTCCTGGCGCACCACCGGCGACATCGAGGAC 
AACTGGAACTCCATGACCTCCATCGCCGACTCCAACGACAAGTGGGCCTCCTACG 
CCGGCCCCGGCGGCTGGAACGACCCCGACATGCTGGAGGTCGGCAACGGCGGCA 
TGACGACGGAGGAGTACCGCTCCCACTTCTCCATCTGGGCCCTGGCCAAGGCGCC 
CCTGCTGGTGGGCTGCGACATCCGCGCGATGGACGACACGACGCACGAGCTGAT 
CTCCAACGCCGAGGTGATCGCGGTGAACCAGGACAAGCTGGGCGTGCAGGGCAA 
GAAGGTCAAGTCCACGAACGACCTGGAGGTCTGGGCCGGCCCCCTGTCCGACAA 
CAAGGTGGCGGTGATCCTGTGGAACCGCTCCTCCTCCCGCGCCACCGTCACCGCG 
TCCTGGTCCGACATCGGCCTGCAGCAGGGCACCACCGTCGACGCGCGCGACCTGT 
GGGAGCACTCCACGCAGTCCCTGGTGTCCGGCGAGATCTCCGCCGAGATCGACTC 
CCACGCCTGCAAGATGTACGTCCTGACGCCCCGCTCCTAA 

SEQ ID NO: 122 
Relevant sequence of C. tetragonobola a-galactosidase expression cassette 

GCGGCCGCGTGGACGAGGGCTACAACCCCGCCTACGGCGCGCGCCCGCTGCGCC 
GCGCCATCATGCGCCTGCTGGAGGACGCGCTGGCCGAGCGCATGCTCGCCGGCG 
ACGTCAAGGAGGGCGACTCGGTCATCATGGACGTCGATGGCGATGGCGCCATCA 
GCGTCCTCAACGGAGACCGCACCCACACCACCACCATCGACTCCTCCCCGGCGG 
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GCATCTCGTAGACGCGAGAGGGAGGGAGGGAGGATTTTCAGAGGGAGATGAGA 
CGAGGACTGGGCCGGGGGCCTTGGGGCGCTGCTGGAGCGTGGTGAGAGCGCGGC 
GGACGTGCCTTTTCTTCTTCCGTGCGCGCGCTCTTGGCCATTGATCCCCGATTCGC 
GCCCGCATCCCCCCACTGCCCCCATCATCTTGCCTGTTGTCGTGGCACTGACATA 
AACCCCCTGCGCTGCGCTGCTCCGCTACTATTGATATAGGTCTCACGCGCCAATC 
TTTTTTGCTCCGGGTAACCGTCTGGACGCCAGAATTCCTTTCTTGCGCTATGACAC 
TTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAAC 
ACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGAT 
GCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACAT 
TATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTACAC 
AGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGT 
TTCAGTCACAACCCGCAAACACTAGTATGGCCACCCACTACTCCATCATCGGCGG 
CATGATCATCGTCGTCCTGCTGATGATCATCGGCTCCGAGGGCGGCCGGCTGCTG 
GAGAAGAAGAACCGCACCTCCGCCGAGGCGGAGCACTACAACGTGCGCCGCTAC 
CTGGCCGAGAACGGCCTGGGCCAGACCCCCCCCATGGGCTGGAACTCCTGGAAC 
CACTTCGGCTGCGACATCAACGAGAACGTCGTCCGCGAGACGGCGGACGCCATG 
GTGTCCACCGGCCTGGCCGCCCTGGGCTACCAGTACATCAACCTGGACGACTGCT 
GGGCGGAGCTGAACCGCGACTCCGAGGGCAACATGGTGCCCAACGCCGCCGCGT 
TCCCCTCCGGCATCAAGGCGCTGGCGGACTACGTCCACTCCAAGGGCCTGAAGCT 
GGGCGTCTACTCCGACGCGGGCAACCAGACCTGCTCCAAGCGCATGCCCGGCTC 
CCTGGGCCACGAGGAGCAGGACGCGAAGACGTTCGCCTCCTGGGGCGTCGACTA 
CCTGAAGTACGACAACTGCGAGAACCTGGGCATCTCCGTGAAGGAGCGCTACCC 
CCCCATGGGCAAGGCGCTGCTGTCCTCCGGCCGCCCCATCTTCTTCTCCATGTGC 
GAGTGGGGCTGGGAGGACCCCCAGATCTGGGCCAAGTCCATCGGCAACTCCTGG 
CGCACCACCGGCGACATCGAGGACAACTGGAACTCCATGACCTCCATCGCCGAC 
TCCAACGACAAGTGGGCCTCCTACGCCGGCCCCGGCGGCTGGAACGACCCCGAC 
ATGCTGGAGGTCGGCAACGGCGGCATGACGACGGAGGAGTACCGCTCCCACTTC 
TCCATCTGGGCCCTGGCCAAGGCGCCCCTGCTGGTGGGCTGCGACATCCGCGCGA 
TGGACGACACGACGCACGAGCTGATCTCCAACGCCGAGGTGATCGCGGTGAACC 
AGGACAAGCTGGGCGTGCAGGGCAAGAAGGTCAAGTCCACGAACGACCTGGAG 
GTCTGGGCCGGCCCCCTGTCCGACAACAAGGTGGCGGTGATCCTGTGGAACCGCT 
CCTCCTCCCGCGCCACCGTCACCGCGTCCTGGTCCGACATCGGCCTGCAGCAGGG 
CACCACCGTCGACGCGCGCGACCTGTGGGAGCACTCCACGCAGTCCCTGGTGTCC 
GGCGAGATCTCCGCCGAGATCGACTCCCACGCCTGCAAGATGTACGTCCTGACGC 
CCCGCTCCTAACAATTGAAGCAGCAGCAGCTCGGATAGTATCGACACACTCTGG 
ACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAAT 
ATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCT 
TTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTT 
CCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTAT 
CCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGC 
TCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATG 
CACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTTGAGCTCAGAATAGTA 
TCGGGTGATGCGAAGTCAGAACCAGGCAGGGCCTGTCGCCTGAGGTGGCAACGA 
TGGGAAGCAATCAATCTGGGTACAGTCGTCCGCACGATCCCGTGATCTCCCCCAC 
CGACACCTATCCCCGCCCATCCCGGCCCACCCTTTCAGTCCCCTCAGCATGCATT 
GTGCACCGCGACAAAGCATGTCTGCTCGTGCACTGGTTCAGGCCACGGCGCACC 
GAGTCCTCGCCCTTCGCAGAGTGATCACCCTCCCCGGAACCAGCCACGCTCGCTG 
CTGCGGGCCGATCAGCCGCGCGCACTCCCTGCAACTAGGGACAACTCAGGCAAC 
CACGCGCCTCACAAGCATGGCCGCCGTGGCATCCAACCCGCTCGTGACGGTGGG 
TGCGCAAGTGCCAGGGGCCTCGTCGTCACGGCGTGCATCCTCGAGGGATGCGAT 
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CCGGCAACTATATGTCGTTTATCTCCCCACCAATCACAGGATGAGCCCCTGTCTA 
GA 

SEQ ID NO: 123 
5' primer C. vulgaris 3'UTR:downstream Clp sequence 

5' -ACTGCAATGCTGATGCACGGGA-3 ' 

SEQ ID NO: 124 
3' primer C. vulgaris 3'UTR:downstream Clp sequence 

5' -TCCAGGTCCTTTTCGCACT-3' 

SEQ ID NO: 125 
Coccomyxa C-169 THIC amino acid sequence 

MTTNLAKLPLGGLSSRSSIAGAPLRVNSHSRERHLGAKTTAIAAPERLDYLDNAEEA 
RLQQTDAFAELKALSSRQSVNRPQKGELSFRQSPTFQDCFPGSEKCYREVEHDGKTL 
KVPFRRVHLQDDNGHFDLYDTS GPQGVNPREGLPKIRSSWVEPREARGDKVQTQQY 
YAKQGIITEEMAFCAARERMDPEFIRSEVARGRAIIPANKRHLELEPTVVGRNFLVKV 
NANIGNSAVS SSIEEEVEKLQWSTIWGADTAMDLSTGNNIHETREWVMRNSPVPVGT 
VPIYQCLEKAGGIVENITWELFRETLIEQAEQGVDYFTIHAGVLLRYIPLTANRVTGIV 
SRGGSIHAKLCLLDHTENFAYMHWDEILDICAQYDITLSIGDGLRPGCIADANDAAQF 
AELKTQGELTRRAWAKDVQVMNEGPGHVPLHKIPENMEKQLDWCSEAPFYTLGPL 
ATDIAPAYDHITSAIGAATIGALGTALLCYVTPKEHLGLPDRDDVKAGVIAYKIAAHA 
AD LA KGHPYA QEWDNALS KARFEFRWYDQFHLSLDPVTARLFHDATLPQEPAKTA 
HFCS MCGPKFC SMQITQDLREYAKNHQMEEDEAIQTGMAEMSEQFKS IGAEVYLDE 
AVLEHA 

SEQ ID NO: 126 
Coccomyxa C-169 THIC native transit peptide amino acid sequence 

MTTNLAKLPLGGLSSRSSIAGAPLRVNSHSRERHLGAKTT 

SEQ ID NO: 127 
Relevant sequence of Coccomyxa C-169 THIC expression cassette 

GCTCTTCGCCGCCGCCACTCCTGCTCGAGCGCGCCCGCGCGTGCGCCGCCAGCGC 
CTTGGCCTTTTCGCCGCGCTCGTGCGCGTCGCTGATGTCCATCACCAGGTCCATG 
AGGTCTGCCTTGCGCCGGCTGAGCCACTGCTTCGTCCGGGCGGCCAAGAGGAGC 
ATGAGGGAGGACTCCTGGTCCAGGGTCCTGACGTGGTCGCGGCTCTGGGAGCGG 
GCCAGCATCATCTGGCTCTGCCGCACCGAGGCCGCCTCCAACTGGTCCTCCAGCA 
GCCGCAGTCGCCGCCGACCCTGGCAGAGGAAGACAGGTGAGGGGGGTATGAATT 
GTACAGAACAACCACGAGCCTTGTCTAGGCAGAATCCCTACCAGTCATGGCTTTA 
CCTGGATGACGGCCTGCGAACAGCTGTCCAGCGACCCTCGCTGCCGCCGCTTCTC 
CCGCACGCTTCTTTCCAGCACCGTGATGGCGCGAGCCAGCGCCGCACGCTGGCGC 
TGCGCTTCGCCGATCTGAGGACAGTCGGGGAACTCTGATCAGTCTAAACCCCCTT 
GCGCGTTAGTGTTGCCATCCTTTGCAGACCGGTGAGAGCCGACTTGTTGTGCGCC 
ACCCCCCACACCACCTCCTCCCAGACCAATTCTGTCACCTTTTTGGCGAAGGCAT 
CGGCCTCGGCCTGCAGAGAGGACAGCAGTGCCCAGCCGCTGGGGGTTGGCGGAT 
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GCACGCTCAGGTACCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGG 
GCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCC 
GAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGT 
TTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCAT 
ATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCG 
CACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACGG 
CGCGCCATGCTGCTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGCCAAGA 
TCAGCGCCTCCATGACGAACGAGACGTCCGACCGCCCCCTGGTGCACTTCACCCC 
CAACAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGC 
CAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACGCC 
CTTGTTCTGGGGCCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCC 
CATCGCCATCGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTG 
GTGGACTACAACAACACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGC 
GCTGCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCT 
CCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCGTGC 
TGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGAGCCCTC 
CCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGATCTA 
CTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGGG 
CTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCAG 
GACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAACCCCGGCGCCCCGG 
CCGGCGGCTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTTCGA 
GGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGCCCTG 
CAGACCTTCTTCAACACCGACCCGACCTACGGGAGCGCCCTGGGCATCGCGTGG 
GCCTCCAACTGGGAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCTCCA 
TGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGAGAC 
GGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGGCCC 
CTGGAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCTACAACGT 
CGACCTGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAAC 
ACCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAGG 
GCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTC 
CTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTA 
CTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGACCT 
GTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTACTTC 
AACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGAACGCC 
CTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGTTCTACATCGACAAG 
TTCCAGGTGCGCGAGGTCAAGTGACAATTGGCAGCAGCAGCTCGGATAGTATCG 
ACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTT 
GACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGT 
GTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCC 
AGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGC 
TGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCC 
TTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGC 
AATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGT 
CTCGAACAGAGCGCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAG 
CGCGGCATACACCACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTA 
GCGAAGCGTCCGGTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATG 
ATCGGTGGAGCTGATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTTC 
TTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCG 
GCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGC 
ATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCC 
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GATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCA 
CTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCG 
CCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACACTAGTATGACCACCAACCT 
GGCTAAGCTGCCTCTCGGCGGCCTCTCTTCTCGGTCGTCCATCGCCGGGGCTCCTC 
TGCGCGTGAACAGCCACAGCCGCGAGCGCCACCTGGGCGCCAAGACCACCGCGA 
TCGCCGCTCCCGAGCGGCTGGACTACCTCGACAACGCGGAGGAGGCGCGGCTGC 
AGCAGACGGACGCCTTCGCCGAGCTGAAGGCGCTGTCGAGCCGCCAGTCCGTGA 
ACCGGCCCCAAAAGGGCGAGCTGTCGTTCCGGCAGTCGCCGACCTTTCAGGACT 
GCTTCCCTGGCTCGGAGAAGTGCTACCGCGAGGTGGAGCACGATGGCAAGACGC 
TCAAGGTGCCTTTTCGCCGGGTGCACCTGCAGGACGACAACGGCCATTTCGACCT 
GTACGACACCTCTGGCCCCCAGGGCGTGAACCCCCGCGAGGGTCTGCCCAAGAT 
CCGCTCCTCCTGGGTGGAGCCGCGCGAGGCGCGGGGCGACAAGGTGCAAACGCA 
GCAGTACTACGCCAAGCAAGGCATCATCACCGAGGAGATGGCCTTCTGCGCTGC 
GCGCGAGCGCATGGACCCCGAGTTCATCCGGTCTGAGGTGGCCCGGGGTCGGGC 
CATCATCCCTGCGAACAAGCGCCATCTGGAGCTGGAGCCGACCGTCGTGGGCCG 
CAACTTTCTGGTCAAGGTGAACGCCAACATCGGCAACTCTGCGGTCAGCTCGAGC 
ATCGAGGAGGAGGTGGAGAAGCTGCAGTGGAGCACCATCTGGGGTGCCGACACG 
GCCATGGACCTGAGCACCGGCAACAACATCCACGAGACGCGCGAGTGGGTGATG 
CGCAACAGCCCGGTCCCTGTGGGTACGGTCCCTATCTACCAGTGCCTGGAGAAGG 
CGGGCGGCATCGTGGAGAACATCACCTGGGAGCTGTTCCGGGAGACGCTGATCG 
AGCAGGCCGAGCAGGGCGTCGACTACTTTACCATCCACGCGGGGGTCCTGCTCC 
GCTACATCCCCCTGACGGCGAACCGCGTCACCGGCATCGTCAGCCGCGGCGGCTC 
TATCCATGCCAAGCTCTGCCTGCTGGACCACACCGAGAACTTCGCCTACATGCAC 
TGGGACGAGATCCTGGACATCTGCGCCCAGTACGACATCACCCTGTCGATCGGCG 
ACGGCCTGCGCCCCGGCTGCATCGCGGACGCCAACGACGCTGCCCAGTTTGCTGA 
GCTGAAGACCCAGGGCGAGCTGACCCGCCGCGCCTGGGCGAAGGACGTGCAGGT 
GATGAACGAGGGTCCCGGCCATGTGCCGCTGCACAAGATCCCCGAGAACATGGA 
GAAGCAGCTGGACTGGTGCAGCGAGGCGCCCTTCTACACGCTCGGCCCCCTGGC 
GACGGACATCGCGCCTGCGTACGACCACATCACCTCCGCGATCGGCGCCGCCAC 
GATCGGCGCGCTGGGGACCGCGCTGCTGTGTTACGTGACCCCGAAGGAGCACCT 
GGGCCTCCCCGATCGCGACGACGTGAAGGCCGGGGTGATCGCCTACAAGATCGC 
GGCGCACGCGGCTGACCTGGCGAAGGGTCACCCCTACGCTCAGGAGTGGGATAA 
CGCCCTCTCTAAGGCGCGCTTCGAGTTCCGGTGGTACGACCAGTTCCACCTGTCG 
CTGGACCCCGTCACCGCCCGCCTGTTCCATGACGCGACCCTGCCGCAGGAGCCCG 
CCAAGACCGCCCACTTCTGCTCCATGTGCGGCCCCAAGTTCTGCTCCATGCAGAT 
CACCCAGGACCTCCGCGAGTACGCCAAGAACCATCAAATGGAGGAGGACGAGGC 
GATCCAAACCGGCATGGCCGAGATGTCCGAGCAGTTCAAGAGCATCGGCGCGGA 
GGTCTACCTCGACGAGGCGGTGCTGGAGCACGCGTAAGCAGCAGCAGCTCGGAT 
AGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTG 
CTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTG 
ATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATAC 
CACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTA 
TCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCG 
CACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACC 
AGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAA 
GCTTGAGCTCTTGTTTTCCAGAAGGAGTTGCTCCTTGAGCCTTTCATTCTCAGCCT 
CGATAACCTCCAAAGCCGCTCTAATTGTGGAGGGGGTTCGAATTTAAAAGCTTGG 
AATGTTGGTTCGTGCGTCTGGAACAAGCCCAGACTTGTTGCTCACTGGGAAAAGG 
ACCATCAGCTCCAAAAAACTTGCCGCTCAAACCGCGTACCTCTGCTTTCGCGCAA 
TCTGCCCTGTTGAAATCGCCACCACATTCATATTGTGACGCTTGAGCAGTCTGTA 
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ATTGCCTCAGAATGTGGAATCATCTGCCCCCTGTGCGAGCCCATGCCAGGCATGT 
CGCGGGCGAGGACACCCGCCACTCGTACAGCAGACCATTATGCTACCTCACAAT 
AGTTCATAACAGTGACCATATTTCTCGAAGCTCCCCAACGAGCACCTCCATGCTC 
TGAGTGGCCACCCCCCGGCCCTGGTGCTTGCGGAGGGCAGGTCAACCGGCATGG 
GGCTACCGAAATCCCCGACCGGATCCCACCACCCCCGCGATGGGAAGAATCTCT 
CCCCGGGATGTGGGCCCACCACCAGCACAACCTGCTGGCCCAGGCGAGCGTCAA 
ACCATACCACACAAATATCCTTGGCATCGGCCCTGAATTCCTTCTGCCGCTCTGCT 
ACCCGGTGCTTCTGTCCGAAGCAGGGGTTGCTAGGGATCGCTCCGAGTCCGCAAA 
CCCTTGTCGCGTGGCGGGGCTTGTTCGAGCTGAAGAGC 

SEQ ID NO: 128 
Codon-optimized Coccomyxa C-169 THIC sequence 

ATGACCACCAACCTGGCTAAGCTGCCTCTCGGCGGCCTCTCTTCTCGGTCGTCCA 
TCGCCGGGGCTCCTCTGCGCGTGAACAGCCACAGCCGCGAGCGCCACCTGGGCG 
CCAAGACCACCGCGATCGCCGCTCCCGAGCGGCTGGACTACCTCGACAACGCGG 
AGGAGGCGCGGCTGCAGCAGACGGACGCCTTCGCCGAGCTGAAGGCGCTGTCGA 
GCCGCCAGTCCGTGAACCGGCCCCAAAAGGGCGAGCTGTCGTTCCGGCAGTCGC 
CGACCTTTCAGGACTGCTTCCCTGGCTCGGAGAAGTGCTACCGCGAGGTGGAGCA 
CGATGGCAAGACGCTCAAGGTGCCTTTTCGCCGGGTGCACCTGCAGGACGACAA 
CGGCCATTTCGACCTGTACGACACCTCTGGCCCCCAGGGCGTGAACCCCCGCGAG 
GGTCTGCCCAAGATCCGCTCCTCCTGGGTGGAGCCGCGCGAGGCGCGGGGCGAC 
AAGGTGCAAACGCAGCAGTACTACGCCAAGCAAGGCATCATCACCGAGGAGATG 
GCCTTCTGCGCTGCGCGCGAGCGCATGGACCCCGAGTTCATCCGGTCTGAGGTGG 
CCCGGGGTCGGGCCATCATCCCTGCGAACAAGCGCCATCTGGAGCTGGAGCCGA 
CCGTCGTGGGCCGCAACTTTCTGGTCAAGGTGAACGCCAACATCGGCAACTCTGC 
GGTCAGCTCGAGCATCGAGGAGGAGGTGGAGAAGCTGCAGTGGAGCACCATCTG 
GGGTGCCGACACGGCCATGGACCTGAGCACCGGCAACAACATCCACGAGACGCG 
CGAGTGGGTGATGCGCAACAGCCCGGTCCCTGTGGGTACGGTCCCTATCTACCAG 
TGCCTGGAGAAGGCGGGCGGCATCGTGGAGAACATCACCTGGGAGCTGTTCCGG 
GAGACGCTGATCGAGCAGGCCGAGCAGGGCGTCGACTACTTTACCATCCACGCG 
GGGGTCCTGCTCCGCTACATCCCCCTGACGGCGAACCGCGTCACCGGCATCGTCA 
GCCGCGGCGGCTCTATCCATGCCAAGCTCTGCCTGCTGGACCACACCGAGAACTT 
CGCCTACATGCACTGGGACGAGATCCTGGACATCTGCGCCCAGTACGACATCACC 
CTGTCGATCGGCGACGGCCTGCGCCCCGGCTGCATCGCGGACGCCAACGACGCT 
GCCCAGTTTGCTGAGCTGAAGACCCAGGGCGAGCTGACCCGCCGCGCCTGGGCG 
AAGGACGTGCAGGTGATGAACGAGGGTCCCGGCCATGTGCCGCTGCACAAGATC 
CCCGAGAACATGGAGAAGCAGCTGGACTGGTGCAGCGAGGCGCCCTTCTACACG 
CTCGGCCCCCTGGCGACGGACATCGCGCCTGCGTACGACCACATCACCTCCGCGA 
TCGGCGCCGCCACGATCGGCGCGCTGGGGACCGCGCTGCTGTGTTACGTGACCCC 
GAAGGAGCACCTGGGCCTCCCCGATCGCGACGACGTGAAGGCCGGGGTGATCGC 
CTACAAGATCGCGGCGCACGCGGCTGACCTGGCGAAGGGTCACCCCTACGCTCA 
GGAGTGGGATAACGCCCTCTCTAAGGCGCGCTTCGAGTTCCGGTGGTACGACCA 
GTTCCACCTGTCGCTGGACCCCGTCACCGCCCGCCTGTTCCATGACGCGACCCTG 
CCGCAGGAGCCCGCCAAGACCGCCCACTTCTGCTCCATGTGCGGCCCCAAGTTCT 
GCTCCATGCAGATCACCCAGGACCTCCGCGAGTACGCCAAGAACCATCAAATGG 
AGGAGGACGAGGCGATCCAAACCGGCATGGCCGAGATGTCCGAGCAGTTCAAGA 
GCATCGGCGCGGAGGTCTACCTCGACGAGGCGGTGCTGGAGCACGCGTAA 

SEQ ID NO: 129 
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Codon-optimized S. cerevisiae suc2 sequence 

GGCGCGCCATGCTGCTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGCCAA 
GATCAGCGCCTCCATGACGAACGAGACGTCCGACCGCCCCCTGGTGCACTTCACC 
CCCAACAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTACGACGAGAAGGAC 
GCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACG 
CCCTTGTTCTGGGGCCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAG 
CCCATCGCCATCGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGG 
TGGTGGACTACAACAACACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCA 
GCGCTGCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACAT 
CTCCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCGT 
GCTGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGAGCCC 
TCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGATC 
TACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGG 
GCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCA 
GGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAACCCCGGCGCCCCG 
GCCGGCGGCTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTTCG 
AGGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGCCCT 
GCAGACCTTCTTCAACACCGACCCGACCTACGGGAGCGCCCTGGGCATCGCGTG 
GGCCTCCAACTGGGAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCTCC 
ATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGAGA 
CGGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGGCC 
CCTGGAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCTACAACG 
TCGACCTGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAA 
CACCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAG 
GGCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCT 
CCTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCT 
ACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGACC 
TGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTACTT 
CAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGAACGC 
CCTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGTTCTACATCGACAA 
GTTCCAGGTGCGCGAGGTCAAGTGACAATTG 

SEQ ID NO: 130 
Relevant sequence of Coccomyxa C-169 THIC expression construct with C. protothecoides 
transit peptide 

GCGGCCGCGTGGACGAGGGCTACAACCCCGCCTACGGCGCGCGCCCGCTGCGCC 
GCGCCATCATGCGCCTGCTGGAGGACGCGCTGGCCGAGCGCATGCTCGCCGGCG 
ACGTCAAGGAGGGCGACTCGGTCATCATGGACGTCGATGGCGATGGCGCCATCA 
GCGTCCTCAACGGAGACCGCACCCACACCACCACCATCGACTCCTCCCCGGCGG 
GCATCTCGTAGACGCGAGAGGGAGGGAGGGAGGATTTTCAGAGGGAGATGAGA 
CGAGGACTGGGCCGGGGGCCTTGGGGCGCTGCTGGAGCGTGGTGAGAGCGCGGC 
GGACGTGCCTTTTCTTCTTCCGTGCGCGCGCTCTTGGCCATTGATCCCCGATTCGC 
GCCCGCATCCCCCCACTGCCCCCATCATCTTGCCTGTTGTCGTGGCACTGACATA 
AACCCCCTGCGCTGCGCTGCTCCGCTACTATTGATATAGGTCTCACGCGCCAATC 
TTTTTTGCTCCGGGTAACCGTCTGGACGCCAGAATTCCTTTCTTGCGCTATGACAC 
TTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAAC 
ACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGAT 
GCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACAT 
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TATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTACAC 
AGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGT 
TTCAGTCACAACCCGCAAACACTAGTATGGCCACCGCATCCACTTTCTCGGCGTT 
CAATGCCCGCTGCGGCGACCTGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCCC 
AGCGAGGCCCCTCCCCGTGCGCGGGCGCGCCGCGATCGCCGCTCCCGAGCGGCT 
GGACTACCTCGACAACGCGGAGGAGGCGCGGCTGCAGCAGACGGACGCCTTCGC 
CGAGCTGAAGGCGCTGTCGAGCCGCCAGTCCGTGAACCGGCCCCAAAAGGGCGA 
GCTGTCGTTCCGGCAGTCGCCGACCTTTCAGGACTGCTTCCCTGGCTCGGAGAAG 
TGCTACCGCGAGGTGGAGCACGATGGCAAGACGCTCAAGGTGCCTTTTCGCCGG 
GTGCACCTGCAGGACGACAACGGCCATTTCGACCTGTACGACACCTCTGGCCCCC 
AGGGCGTGAACCCCCGCGAGGGTCTGCCCAAGATCCGCTCCTCCTGGGTGGAGC 
CGCGCGAGGCGCGGGGCGACAAGGTGCAAACGCAGCAGTACTACGCCAAGCAA 
GGCATCATCACCGAGGAGATGGCCTTCTGCGCTGCGCGCGAGCGCATGGACCCC 
GAGTTCATCCGGTCTGAGGTGGCCCGGGGTCGGGCCATCATCCCTGCGAACAAG 
CGCCATCTGGAGCTGGAGCCGACCGTCGTGGGCCGCAACTTTCTGGTCAAGGTGA 
ACGCCAACATCGGCAACTCTGCGGTCAGCTCGAGCATCGAGGAGGAGGTGGAGA 
AGCTGCAGTGGAGCACCATCTGGGGTGCCGACACGGCCATGGACCTGAGCACCG 
GCAACAACATCCACGAGACGCGCGAGTGGGTGATGCGCAACAGCCCGGTCCCTG 
TGGGTACGGTCCCTATCTACCAGTGCCTGGAGAAGGCGGGCGGCATCGTGGAGA 
ACATCACCTGGGAGCTGTTCCGGGAGACGCTGATCGAGCAGGCCGAGCAGGGCG 
TCGACTACTTTACCATCCACGCGGGGGTCCTGCTCCGCTACATCCCCCTGACGGC 
GAACCGCGTCACCGGCATCGTCAGCCGCGGCGGCTCTATCCATGCCAAGCTCTGC 
CTGCTGGACCACACCGAGAACTTCGCCTACATGCACTGGGACGAGATCCTGGAC 
ATCTGCGCCCAGTACGACATCACCCTGTCGATCGGCGACGGCCTGCGCCCCGGCT 
GCATCGCGGACGCCAACGACGCTGCCCAGTTTGCTGAGCTGAAGACCCAGGGCG 
AGCTGACCCGCCGCGCCTGGGCGAAGGACGTGCAGGTGATGAACGAGGGTCCCG 
GCCATGTGCCGCTGCACAAGATCCCCGAGAACATGGAGAAGCAGCTGGACTGGT 
GCAGCGAGGCGCCCTTCTACACGCTCGGCCCCCTGGCGACGGACATCGCGCCTGC 
GTACGACCACATCACCTCCGCGATCGGCGCCGCCACGATCGGCGCGCTGGGGAC 
CGCGCTGCTGTGTTACGTGACCCCGAAGGAGCACCTGGGCCTCCCCGATCGCGAC 
GACGTGAAGGCCGGGGTGATCGCCTACAAGATCGCGGCGCACGCGGCTGACCTG 
GCGAAGGGTCACCCCTACGCTCAGGAGTGGGATAACGCCCTCTCTAAGGCGCGC 
TTCGAGTTCCGGTGGTACGACCAGTTCCACCTGTCGCTGGACCCCGTCACCGCCC 
GCCTGTTCCATGACGCGACCCTGCCGCAGGAGCCCGCCAAGACCGCCCACTTCTG 
CTCCATGTGCGGCCCCAAGTTCTGCTCCATGCAGATCACCCAGGACCTCCGCGAG 
TACGCCAAGAACCATCAAATGGAGGAGGACGAGGCGATCCAAACCGGCATGGCC 
GAGATGTCCGAGCAGTTCAAGAGCATCGGCGCGGAGGTCTACCTCGACGAGGCG 
GTGCTGGAGCACGCGTAACAATTGAAGCAGCAGCAGCTCGGATAGTATCGACAC 
ACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACC 
TGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGT 
ACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGC 
ATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGT 
CCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTG 
GTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAA 
TGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTTGAGCTCA 
GAATAGTATCGGGTGATGCGAAGTCAGAACCAGGCAGGGCCTGTCGCCTGAGGT 
GGCAACGATGGGAAGCAATCAATCTGGGTACAGTCGTCCGCACGATCCCGTGAT 
CTCCCCCACCGACACCTATCCCCGCCCATCCCGGCCCACCCTTTCAGTCCCCTCAG 
CATGCATTGTGCACCGCGACAAAGCATGTCTGCTCGTGCACTGGTTCAGGCCACG 
GCGCACCGAGTCCTCGCCCTTCGCAGAGTGATCACCCTCCCCGGAACCAGCCACG 
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CTCGCTGCTGCGGGCCGATCAGCCGCGCGCACTCCCTGCAACTAGGGACAACTCA 
GGCAACCACGCGCCTCACAAGCATGGCCGCCGTGGCATCCAACCCGCTCGTGAC 
GGTGGGTGCGCAAGTGCCAGGGGCCTCGTCGTCACGGCGTGCATCCTCGAGGGA 
TGCGATCCGGCAACTATATGTCGTTTATCTCCCCACCAATCACAGGATGAGCCCC 
TGTCTAGA 

SEQ ID NO: 131 
Codon-optimized Coccomyxa C-169 THIC sequence with C. protothecoides transit peptide 

ACTAGTATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACC 
TGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCG 
CGGGCGCGCCGCGATCGCCGCTCCCGAGCGGCTGGACTACCTCGACAACGCGGA 
GGAGGCGCGGCTGCAGCAGACGGACGCCTTCGCCGAGCTGAAGGCGCTGTCGAG 
CCGCCAGTCCGTGAACCGGCCCCAAAAGGGCGAGCTGTCGTTCCGGCAGTCGCC 
GACCTTTCAGGACTGCTTCCCTGGCTCGGAGAAGTGCTACCGCGAGGTGGAGCAC 
GATGGCAAGACGCTCAAGGTGCCTTTTCGCCGGGTGCACCTGCAGGACGACAAC 
GGCCATTTCGACCTGTACGACACCTCTGGCCCCCAGGGCGTGAACCCCCGCGAGG 
GTCTGCCCAAGATCCGCTCCTCCTGGGTGGAGCCGCGCGAGGCGCGGGGCGACA 
AGGTGCAAACGCAGCAGTACTACGCCAAGCAAGGCATCATCACCGAGGAGATGG 
CCTTCTGCGCTGCGCGCGAGCGCATGGACCCCGAGTTCATCCGGTCTGAGGTGGC 
CCGGGGTCGGGCCATCATCCCTGCGAACAAGCGCCATCTGGAGCTGGAGCCGAC 
CGTCGTGGGCCGCAACTTTCTGGTCAAGGTGAACGCCAACATCGGCAACTCTGCG 
GTCAGCTCGAGCATCGAGGAGGAGGTGGAGAAGCTGCAGTGGAGCACCATCTGG 
GGTGCCGACACGGCCATGGACCTGAGCACCGGCAACAACATCCACGAGACGCGC 
GAGTGGGTGATGCGCAACAGCCCGGTCCCTGTGGGTACGGTCCCTATCTACCAGT 
GCCTGGAGAAGGCGGGCGGCATCGTGGAGAACATCACCTGGGAGCTGTTCCGGG 
AGACGCTGATCGAGCAGGCCGAGCAGGGCGTCGACTACTTTACCATCCACGCGG 
GGGTCCTGCTCCGCTACATCCCCCTGACGGCGAACCGCGTCACCGGCATCGTCAG 
CCGCGGCGGCTCTATCCATGCCAAGCTCTGCCTGCTGGACCACACCGAGAACTTC 
GCCTACATGCACTGGGACGAGATCCTGGACATCTGCGCCCAGTACGACATCACCC 
TGTCGATCGGCGACGGCCTGCGCCCCGGCTGCATCGCGGACGCCAACGACGCTG 
CCCAGTTTGCTGAGCTGAAGACCCAGGGCGAGCTGACCCGCCGCGCCTGGGCGA 
AGGACGTGCAGGTGATGAACGAGGGTCCCGGCCATGTGCCGCTGCACAAGATCC 
CCGAGAACATGGAGAAGCAGCTGGACTGGTGCAGCGAGGCGCCCTTCTACACGC 
TCGGCCCCCTGGCGACGGACATCGCGCCTGCGTACGACCACATCACCTCCGCGAT 
CGGCGCCGCCACGATCGGCGCGCTGGGGACCGCGCTGCTGTGTTACGTGACCCC 
GAAGGAGCACCTGGGCCTCCCCGATCGCGACGACGTGAAGGCCGGGGTGATCGC 
CTACAAGATCGCGGCGCACGCGGCTGACCTGGCGAAGGGTCACCCCTACGCTCA 
GGAGTGGGATAACGCCCTCTCTAAGGCGCGCTTCGAGTTCCGGTGGTACGACCA 
GTTCCACCTGTCGCTGGACCCCGTCACCGCCCGCCTGTTCCATGACGCGACCCTG 
CCGCAGGAGCCCGCCAAGACCGCCCACTTCTGCTCCATGTGCGGCCCCAAGTTCT 
GCTCCATGCAGATCACCCAGGACCTCCGCGAGTACGCCAAGAACCATCAAATGG 
AGGAGGACGAGGCGATCCAAACCGGCATGGCCGAGATGTCCGAGCAGTTCAAGA 
GCATCGGCGCGGAGGTCTACCTCGACGAGGCGGTGCTGGAGCACGCGTAACAAT 
TG 

SEQ ID NO: 132 
Chlorella protothecoides actin promoter/5 'UTR 
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ACTAGAGAGTTTAGGTCCAGCGTCCGTGGGGGGGGACGGGCTGGGAGCTTGGGC 
CGGGAAGGGCAAGACGATGCAGTCCCTCTGGGGAGTCACAGCCGACTGTGTGTG 
TTGCACTGTGCGGCCCGCAGCACTCACACGCAAAATGCCTGGCCGACAGGCAGG 
CCCTGTCCAGTGCAACATCCACGGTCCCTCTCATCAGGCTCACCTTGCTCATTGAC 
ATAACGGAATGCGTACCGCTCTTTCAGATCTGTCCATCCAGAGAGGGGAGCAGG 
CTCCCCACCGACGCTGTCAAACTTGCTTCCTGCCCAACCGAAAACATTATTGTTT 
GAGGGGGGGGGGGGGGGGGCAGATTGCATGGCGGGATATCTCGTGAGGAACAT 
CACTGGGACACTGTGGAACACAGTGAGTGCAGTATGCAGAGCATGTATGCTAGG 
GGTCAGCGCAGGAAGGGGGCCTTTCCCAGTCTCCCATGCCACTGCACCGTATCCA 
CGACTCACCAGGACCAGCTTCTTGATCGGCTTCCGCTCCCGTGGACACCAGTGTG 
TAGCCTCTGGACTCCAGGTATGCGTGCACCGCAAAGGCCAGCCGATCGTGCCGAT 
TCCTGGGGTGGAGGATATGAGTCAGCCAACTTGGGGCTCAGAGTGCACACTGGG 
GCACGATACGAAACAACATCTACACCGTGTCCTCCATGCTGACACACCACAGCTT 
CGCTCCACCTGAATGTGGGCGCATGGGCCCGAATCACAGCCAATGTCGCTGCTGC 
CATAATGTGATCCAGACCCTCTCCGCCCAGATGCCGAGCGGATCGTGGGCGCTGA 
ATAGATTCCTGTTTCGATCACTGTTTGGGTCCTTTCCTTTTCGTCTCGGATGCGCG 
TCTCGAAACAGGCTGCGTCGGGCTTTCGGATCCCTTTTGCTCCCTCCGTCACCATC 
CTGCGCGCGGGCAAGTTGCTTGACCCTGGGCTGGTACCAGGGTTGGAGGGTATTA 
CCGCGTCAGGCCATTCCCAGCCCGGATTCAATTCAAAGTCTGGGCCACCACCCTC 
CGCCGCTCTGTCTGATCACTCCACATTCGTGCATACACTACGTTCAAGTCCTGATC 
CAGGCGTGTCTCGGGACAAGGTGTGCTTGAGTTTGAATCTCAAGGACCCACTCCA 
GCACAGCTGCTGGTTGACCCCGCCCTCGCAA 

SEQ ID NO: 133 
Chlorella protothecoides EF1 A 3 ' UTR 

ACGGAGCGTCGTGCGGGAGGGAGTGTGCCGAGCGGGGAGTCCCGGTCTGTGCGA 
GGCCCGGCAGCTGACGCTGGCGAGCCGTACGCCCCGAGGGTCCCCCTCCCCTGC 
ACCCTCTTCCCCTTCCCTCTGACGGCCGCGCCTGTTCTTGCATGTTCAGCGAC 

SEQ ID NO: 134 
Relevant sequence of A. thaliana THIC expression cassette 

GCTCTTCGCCGCCGCCACTCCTGCTCGAGCGCGCCCGCGCGTGCGCCGCCAGCGC 
CTTGGCCTTTTCGCCGCGCTCGTGCGCGTCGCTGATGTCCATCACCAGGTCCATG 
AGGTCTGCCTTGCGCCGGCTGAGCCACTGCTTCGTCCGGGCGGCCAAGAGGAGC 
ATGAGGGAGGACTCCTGGTCCAGGGTCCTGACGTGGTCGCGGCTCTGGGAGCGG 
GCCAGCATCATCTGGCTCTGCCGCACCGAGGCCGCCTCCAACTGGTCCTCCAGCA 
GCCGCAGTCGCCGCCGACCCTGGCAGAGGAAGACAGGTGAGGGGGGTATGAATT 
GTACAGAACAACCACGAGCCTTGTCTAGGCAGAATCCCTACCAGTCATGGCTTTA 
CCTGGATGACGGCCTGCGAACAGCTGTCCAGCGACCCTCGCTGCCGCCGCTTCTC 
CCGCACGCTTCTTTCCAGCACCGTGATGGCGCGAGCCAGCGCCGCACGCTGGCGC 
TGCGCTTCGCCGATCTGAGGACAGTCGGGGAACTCTGATCAGTCTAAACCCCCTT 
GCGCGTTAGTGTTGCCATCCTTTGCAGACCGGTGAGAGCCGACTTGTTGTGCGCC 
ACCCCCCACACCACCTCCTCCCAGACCAATTCTGTCACCTTTTTGGCGAAGGCAT 
CGGCCTCGGCCTGCAGAGAGGACAGCAGTGCCCAGCCGCTGGGGGTTGGCGGAT 
GCACGCTCAGGTACCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGG 
GCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCC 
GAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGT 
TTAAATAGC CAGGC C CC CGATTGCAAAGACATTATAGCGAGCTACCAAAGC CAT 
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ATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCG 
CACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACTC 
TAGAATATCAATGATCGAGCAGGACGGCCTCCACGCCGGCTCCCCCGCCGCCTG 
GGTGGAGCGCCTGTTCGGCTACGACTGGGCCCAGCAGACCATCGGCTGCTCCGA 
CGCCGCCGTGTTCCGCCTGTCCGCCCAGGGCCGCCCCGTGCTGTTCGTGAAGACC 
GACCTGTCCGGCGCCCTGAACGAGCTGCAGGACGAGGCCGCCCGCCTGTCCTGG 
CTGGCCACCACCGGCGTGCCCTGCGCCGCCGTGCTGGACGTGGTGACCGAGGCC 
GGCCGCGACTGGCTGCTGCTGGGCGAGGTGCCCGGCCAGGACCTGCTGTCCTCCC 
ACCTGGCCCCCGCCGAGAAGGTGTCCATCATGGCCGACGCCATGCGCCGCCTGC 
ACACCCTGGACCCCGCCACCTGCCCCTTCGACCACCAGGCCAAGCACCGCATCGA 
GCGCGCCCGCACCCGCATGGAGGCCGGCCTGGTGGACCAGGACGACCTGGACGA 
GGAGCACCAGGGCCTGGCCCCCGCCGAGCTGTTCGCCCGCCTGAAGGCCCGCAT 
GCCCGACGGCGAGGACCTGGTGGTGACCCACGGCGACGCCTGCCTGCCCAACAT 
CATGGTGGAGAACGGCCGCTTCTCCGGCTTCATCGACTGCGGCCGCCTGGGCGTG 
GCCGACCGCTACCAGGACATCGCCCTGGCCACCCGCGACATCGCCGAGGAGCTG 
GGCGGCGAGTGGGCCGACCGCTTCCTGGTGCTGTACGGCATCGCCGCCCCCGACT 
CCCAGCGCATCGCCTTCTACCGCCTGCTGGACGAGTTCTTCTGACAATTGGCAGC 
AGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTG 
CCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCC 
TCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCT 
ATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCC 
AACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCT 
CACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCA 
ACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACA 
CAAATGGAGGATCCACTAGAGAGTTTAGGTCCAGCGTCCGTGGGGGGGGACGGG 
CTGGGAGCTTGGGCCGGGAAGGGCAAGACGATGCAGTCCCTCTGGGGAGTCACA 
GCCGACTGTGTGTGTTGCACTGTGCGGCCCGCAGCACTCACACGCAAAATGCCTG 
GCCGACAGGCAGGCCCTGTCCAGTGCAACATCCACGGTCCCTCTCATCAGGCTCA 
CCTTGCTCATTGACATAACGGAATGCGTACCGCTCTTTCAGATCTGTCCATCCAG 
AGAGGGGAGCAGGCTCCCCACCGACGCTGTCAAACTTGCTTCCTGCCCAACCGA 
AAACATTATTGTTTGAGGGGGGGGGGGGGGGGGCAGATTGCATGGCGGGATATC 
TCGTGAGGAACATCACTGGGACACTGTGGAACACAGTGAGTGCAGTATGCAGAG 
CATGTATGCTAGGGGTCAGCGCAGGAAGGGGGCCTTTCCCAGTCTCCCATGCCAC 
TGCACCGTATCCACGACTCACCAGGACCAGCTTCTTGATCGGCTTCCGCTCCCGT 
GGACACCAGTGTGTAGCCTCTGGACTCCAGGTATGCGTGCACCGCAAAGGCCAG 
CCGATCGTGCCGATTCCTGGGGTGGAGGATATGAGTCAGCCAACTTGGGGCTCA 
GAGTGCACACTGGGGCACGATACGAAACAACATCTACACCGTGTCCTCCATGCT 
GACACACCACAGCTTCGCTCCACCTGAATGTGGGCGCATGGGCCCGAATCACAG 
CCAATGTCGCTGCTGCCATAATGTGATCCAGACCCTCTCCGCCCAGATGCCGAGC 
GGATCGTGGGCGCTGAATAGATTCCTGTTTCGATCACTGTTTGGGTCCTTTCCTTT 
TCGTCTCGGATGCGCGTCTCGAAACAGGCTGCGTCGGGCTTTCGGATCCCTTTTG 
CTCCCTCCGTCACCATCCTGCGCGCGGGCAAGTTGCTTGACCCTGGGCTGGTACC 
AGGGTTGGAGGGTATTACCGCGTCAGGCCATTCCCAGCCCGGATTCAATTCAAAG 
TCTGGGCCACCACCCTCCGCCGCTCTGTCTGATCACTCCACATTCGTGCATACACT 
ACGTTCAAGTCCTGATCCAGGCGTGTCTCGGGACAAGGTGTGCTTGAGTTTGAAT 
CTCAAGGACCCACTCCAGCACAGCTGCTGGTTGACCCCGCCCTCGCAAACTAGTA 
TGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTCG 
CTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGCG 
CGCCGTCCAGGCCGCGGCCACCCGCTTCAAGAAGGAGACGACGACCACCCGCGC 
CACGCTGACGTTCGACCCCCCCACGACCAACTCCGAGCGCGCCAAGCAGCGCAA 
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GCACACCATCGACCCCTCCTCCCCCGACTTCCAGCCCATCCCCTCCTTCGAGGAG 
TGCTTCCCCAAGTCCACGAAGGAGCACAAGGAGGTGGTGCACGAGGAGTCCGGC 
CACGTCCTGAAGGTGCCCTTCCGCCGCGTGCACCTGTCCGGCGGCGAGCCCGCCT 
TCGACAACTACGACACGTCCGGCCCCCAGAACGTCAACGCCCACATCGGCCTGG 
CGAAGCTGCGCAAGGAGTGGATCGACCGCCGCGAGAAGCTGGGCACGCCCCGCT 
ACACGCAGATGTACTACGCGAAGCAGGGCATCATCACGGAGGAGATGCTGTACT 
GCGCGACGCGCGAGAAGCTGGACCCCGAGTTCGTCCGCTCCGAGGTCGCGCGGG 
GCCGCGCCATCATCCCCTCCAACAAGAAGCACCTGGAGCTGGAGCCCATGATCG 
TGGGCCGCAAGTTCCTGGTGAAGGTGAACGCGAACATCGGCAACTCCGCCGTGG 
CCTCCTCCATCGAGGAGGAGGTCTACAAGGTGCAGTGGGCCACCATGTGGGGCG 
CCGACACCATCATGGACCTGTCCACGGGCCGCCACATCCACGAGACGCGCGAGT 
GGATCCTGCGCAACTCCGCGGTCCCCGTGGGCACCGTCCCCATCTACCAGGCGCT 
GGAGAAGGTGGACGGCATCGCGGAGAACCTGAACTGGGAGGTGTTCCGCGAGAC 
GCTGATCGAGCAGGCCGAGCAGGGCGTGGACTACTTCACGATCCACGCGGGCGT 
GCTGCTGCGCTACATCCCCCTGACCGCCAAGCGCCTGACGGGCATCGTGTCCCGC 
GGCGGCTCCATCCACGCGAAGTGGTGCCTGGCCTACCACAAGGAGAACTTCGCC 
TACGAGCACTGGGACGACATCCTGGACATCTGCAACCAGTACGACGTCGCCCTGT 
CCATCGGCGACGGCCTGCGCCCCGGCTCCATCTACGACGCCAACGACACGGCCC 
AGTTCGCCGAGCTGCTGACCCAGGGCGAGCTGACGCGCCGCGCGTGGGAGAAGG 
ACGTGCAGGTGATGAACGAGGGCCCCGGCCACGTGCCCATGCACAAGATCCCCG 
AGAACATGCAGAAGCAGCTGGAGTGGTGCAACGAGGCGCCCTTCTACACCCTGG 
GCCCCCTGACGACCGACATCGCGCCCGGCTACGACCACATCACCTCCGCCATCGG 
CGCGGCCAACATCGGCGCCCTGGGCACCGCCCTGCTGTGCTACGTGACGCCCAA 
GGAGCACCTGGGCCTGCCCAACCGCGACGACGTGAAGGCGGGCGTCATCGCCTA 
CAAGATCGCCGCCCACGCGGCCGACCTGGCCAAGCAGCACCCCCACGCCCAGGC 
GTGGGACGACGCGCTGTCCAAGGCGCGCTTCGAGTTCCGCTGGATGGACCAGTTC 
GCGCTGTCCCTGGACCCCATGACGGCGATGTCCTTCCACGACGAGACGCTGCCCG 
CGGACGGCGCGAAGGTCGCCCACTTCTGCTCCATGTGCGGCCCCAAGTTCTGCTC 
CATGAAGATCACGGAGGACATCCGCAAGTACGCCGAGGAGAACGGCTACGGCTC 
CGCCGAGGAGGCCATCCGCCAGGGCATGGACGCCATGTCCGAGGAGTTCAACAT 
CGCCAAGAAGACGATCTCCGGCGAGCAGCACGGCGAGGTCGGCGGCGAGATCTA 
CCTGCCCGAGTCCTACGTCAAGGCCGCGCAGAAGTGATACGTACTCGAGACGGA 
GCGTCGTGCGGGAGGGAGTGTGCCGAGCGGGGAGTCCCGGTCTGTGCGAGGCCC 
GGCAGCTGACGCTGGCGAGCCGTACGCCCCGAGGGTCCCCCTCCCCTGCACCCTC 
TTCCCCTTCCCTCTGACGGCCGCGCCTGTTCTTGCATGTTCAGCGACGAGCTCTTG 
TTTTCCAGAAGGAGTTGCTCCTTGAGCCTTTCATTCTCAGCCTCGATAACCTCCAA 
AGCCGCTCTAATTGTGGAGGGGGTTCGAATTTAAAAGCTTGGAATGTTGGTTCGT 
GCGTCTGGAACAAGCCCAGACTTGTTGCTCACTGGGAAAAGGACCATCAGCTCC 
AAAAAACTTGCCGCTCAAACCGCGTACCTCTGCTTTCGCGCAATCTGCCCTGTTG 
AAATCGCCACCACATTCATATTGTGACGCTTGAGCAGTCTGTAATTGCCTCAGAA 
TGTGGAATCATCTGCCCCCTGTGCGAGCCCATGCCAGGCATGTCGCGGGCGAGG 
ACACCCGCCACTCGTACAGCAGACCATTATGCTACCTCACAATAGTTCATAACAG 
TGACCATATTTCTCGAAGCTCCCCAACGAGCACCTCCATGCTCTGAGTGGCCACC 
CCCCGGCCCTGGTGCTTGCGGAGGGCAGGTCAACCGGCATGGGGCTACCGAAAT 
CCCCGACCGGATCCCACCACCCCCGCGATGGGAAGAATCTCTCCCCGGGATGTG 
GGCCCACCACCAGCACAACCTGCTGGCCCAGGCGAGCGTCAAACCATACCACAC 
AAATATCCTTGGCATCGGCCCTGAATTCCTTCTGCCGCTCTGCTACCCGGTGCTTC 
TGTCCGAAGCAGGGGTTGCTAGGGATCGCTCCGAGTCCGCAAACCCTTGTCGCGT 
GGCGGGGCTTGTTCGAGCTTGAAGAGC 
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SEQ ID NO: 135 
Codon-optimized A. thaliana THIC with C. protothecoides transit peptide 

ATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTC 
GCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGC 
GCGCCGTCCAGGCCGCGGCCACCCGCTTCAAGAAGGAGACGACGACCACCCGCG 
CCACGCTGACGTTCGACCCCCCCACGACCAACTCCGAGCGCGCCAAGCAGCGCA 
AGCACACCATCGACCCCTCCTCCCCCGACTTCCAGCCCATCCCCTCCTTCGAGGA 
GTGCTTCCCCAAGTCCACGAAGGAGCACAAGGAGGTGGTGCACGAGGAGTCCGG 
CCACGTCCTGAAGGTGCCCTTCCGCCGCGTGCACCTGTCCGGCGGCGAGCCCGCC 
TTCGACAACTACGACACGTCCGGCCCCCAGAACGTCAACGCCCACATCGGCCTG 
GCGAAGCTGCGCAAGGAGTGGATCGACCGCCGCGAGAAGCTGGGCACGCCCCGC 
TACACGCAGATGTACTACGCGAAGCAGGGCATCATCACGGAGGAGATGCTGTAC 
TGCGCGACGCGCGAGAAGCTGGACCCCGAGTTCGTCCGCTCCGAGGTCGCGCGG 
GGCCGCGCCATCATCCCCTCCAACAAGAAGCACCTGGAGCTGGAGCCCATGATC 
GTGGGCCGCAAGTTCCTGGTGAAGGTGAACGCGAACATCGGCAACTCCGCCGTG 
GCCTCCTCCATCGAGGAGGAGGTCTACAAGGTGCAGTGGGCCACCATGTGGGGC 
GCCGACACCATCATGGACCTGTCCACGGGCCGCCACATCCACGAGACGCGCGAG 
TGGATCCTGCGCAACTCCGCGGTCCCCGTGGGCACCGTCCCCATCTACCAGGCGC 
TGGAGAAGGTGGACGGCATCGCGGAGAACCTGAACTGGGAGGTGTTCCGCGAGA 
CGCTGATCGAGCAGGCCGAGCAGGGCGTGGACTACTTCACGATCCACGCGGGCG 
TGCTGCTGCGCTACATCCCCCTGACCGCCAAGCGCCTGACGGGCATCGTGTCCCG 
CGGCGGCTCCATCCACGCGAAGTGGTGCCTGGCCTACCACAAGGAGAACTTCGC 
CTACGAGCACTGGGACGACATCCTGGACATCTGCAACCAGTACGACGTCGCCCT 
GTCCATCGGCGACGGCCTGCGCCCCGGCTCCATCTACGACGCCAACGACACGGC 
CCAGTTCGCCGAGCTGCTGACCCAGGGCGAGCTGACGCGCCGCGCGTGGGAGAA 
GGACGTGCAGGTGATGAACGAGGGCCCCGGCCACGTGCCCATGCACAAGATCCC 
CGAGAACATGCAGAAGCAGCTGGAGTGGTGCAACGAGGCGCCCTTCTACACCCT 
GGGCCCCCTGACGACCGACATCGCGCCCGGCTACGACCACATCACCTCCGCCATC 
GGCGCGGCCAACATCGGCGCCCTGGGCACCGCCCTGCTGTGCTACGTGACGCCC 
AAGGAGCACCTGGGCCTGCCCAACCGCGACGACGTGAAGGCGGGCGTCATCGCC 
TACAAGATCGCCGCCCACGCGGCCGACCTGGCCAAGCAGCACCCCCACGCCCAG 
GCGTGGGACGACGCGCTGTCCAAGGCGCGCTTCGAGTTCCGCTGGATGGACCAG 
TTCGCGCTGTCCCTGGACCCCATGACGGCGATGTCCTTCCACGACGAGACGCTGC 
CCGCGGACGGCGCGAAGGTCGCCCACTTCTGCTCCATGTGCGGCCCCAAGTTCTG 
CTCCATGAAGATCACGGAGGACATCCGCAAGTACGCCGAGGAGAACGGCTACGG 
CTCCGCCGAGGAGGCCATCCGCCAGGGCATGGACGCCATGTCCGAGGAGTTCAA 
CATCGCCAAGAAGACGATCTCCGGCGAGCAGCACGGCGAGGTCGGCGGCGAGAT 
CTACCTGCCCGAGTCCTACGTCAAGGCCGCGCAGAAGTGA 

SEQ ID NO: 136 
A. thaliana amino acid sequence (with native transit peptide sequence) 

MAASVHCTLMSVVCNNKNHSARPKLPNS SLLPGEDVVVQAAATRFKKETTTTRATL 
TPDPPTTNSERAKQRKHTIDPS SPDFQPIPSFEECFPKSTKEHKEVVHEES GHVLKVPF 
RRVHLS GGEPAFDNYDTS GPQNVNAHIGLAKLRKEWIDRREKLGTPRYTQMYYAKQ 
GIITEEMLYCATREKLDPEFVRSEVARGRAIIPSNKKHLELEPMIVGRKFLVKVNANIG 
NSA VASSIEEEVYKVQWATMWGADTIMDLSTGRHIHETREWILRNSAVPVGTVPIYQ 
ALEKVDGIAENLNWEVFRETLIEQAEQGVDYFTIHAGVLLRYIPLTAKRLTGIVSRGG 
SIHAKWCLAYHKENFAYEHWDDILDICNQYDVALSIGDGLRPGSIYDANDTAQFAEL 
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LTQGELTRRAWEKDVQVMNEGPGHVPMHKIPENMQKQLEWCNEAPFYTLGPLTTD 
IAPGYDHITSAIGAANIGALGTALLCYVTPKEHLGLPNRDDVKAGVIAYKIAAHAAD 
LAKQHPHAQAWDDALSKARFEFRWMDQFALSLDPMTAMSFHDETLPADGAKVAH 
FCSMCGPKFCSMKITEDIRKYAEENGYGSAEEAIRQGMDAMSEEFNIAKKTISGEQH 
GEVGGEIYLPESYVKAAQK 

SEQ ID NO: 137 
Relevant sequence of Synechocystis sp. thiC expression cassette 

GCTCTTCGCCGCCGCCACTCCTGCTCGAGCGCGCCCGCGCGTGCGCCGCCAGCGC 
CTTGGCCTTTTCGCCGCGCTCGTGCGCGTCGCTGATGTCCATCACCAGGTCCATG 
AGGTCTGCCTTGCGCCGGCTGAGCCACTGCTTCGTCCGGGCGGCCAAGAGGAGC 
ATGAGGGAGGACTCCTGGTCCAGGGTCCTGACGTGGTCGCGGCTCTGGGAGCGG 
GCCAGCATCATCTGGCTCTGCCGCACCGAGGCCGCCTCCAACTGGTCCTCCAGCA 
GCCGCAGTCGCCGCCGACCCTGGCAGAGGAAGACAGGTGAGGGGGGTATGAATT 
GTACAGAACAACCACGAGCCTTGTCTAGGCAGAATCCCTACCAGTCATGGCTTTA 
CCTGGATGACGGCCTGCGAACAGCTGTCCAGCGACCCTCGCTGCCGCCGCTTCTC 
CCGCACGCTTCTTTCCAGCACCGTGATGGCGCGAGCCAGCGCCGCACGCTGGCGC 
TGCGCTTCGCCGATCTGAGGACAGTCGGGGAACTCTGATCAGTCTAAACCCCCTT 
GCGCGTTAGTGTTGCCATCCTTTGCAGACCGGTGAGAGCCGACTTGTTGTGCGCC 
ACCCCCCACACCACCTCCTCCCAGACCAATTCTGTCACCTTTTTGGCGAAGGCAT 
CGGCCTCGGCCTGCAGAGAGGACAGCAGTGCCCAGCCGCTGGGGGTTGGCGGAT 
GCACGCTCAGGTACCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGG 
GCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCC 
GAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGT 
TTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCAT 
ATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCG 
CACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACTC 
TAGAATATCAATGATCGAGCAGGACGGCCTCCACGCCGGCTCCCCCGCCGCCTG 
GGTGGAGCGCCTGTTCGGCTACGACTGGGCCCAGCAGACCATCGGCTGCTCCGA 
CGCCGCCGTGTTCCGCCTGTCCGCCCAGGGCCGCCCCGTGCTGTTCGTGAAGACC 
GACCTGTCCGGCGCCCTGAACGAGCTGCAGGACGAGGCCGCCCGCCTGTCCTGG 
CTGGCCACCACCGGCGTGCCCTGCGCCGCCGTGCTGGACGTGGTGACCGAGGCC 
GGCCGCGACTGGCTGCTGCTGGGCGAGGTGCCCGGCCAGGACCTGCTGTCCTCCC 
ACCTGGCCCCCGCCGAGAAGGTGTCCATCATGGCCGACGCCATGCGCCGCCTGC 
ACACCCTGGACCCCGCCACCTGCCCCTTCGACCACCAGGCCAAGCACCGCATCGA 
GCGCGCCCGCACCCGCATGGAGGCCGGCCTGGTGGACCAGGACGACCTGGACGA 
GGAGCACCAGGGCCTGGCCCCCGCCGAGCTGTTCGCCCGCCTGAAGGCCCGCAT 
GCCCGACGGCGAGGACCTGGTGGTGACCCACGGCGACGCCTGCCTGCCCAACAT 
CATGGTGGAGAACGGCCGCTTCTCCGGCTTCATCGACTGCGGCCGCCTGGGCGTG 
GCCGACCGCTACCAGGACATCGCCCTGGCCACCCGCGACATCGCCGAGGAGCTG 
GGCGGCGAGTGGGCCGACCGCTTCCTGGTGCTGTACGGCATCGCCGCCCCCGACT 
CCCAGCGCATCGCCTTCTACCGCCTGCTGGACGAGTTCTTCTGACAATTGGCAGC 
AGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTG 
CCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCC 
TCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCT 
ATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCC 
AACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCT 
CACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCA 
ACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACA 
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CAAATGGAGGATCCACTAGAGAGTTTAGGTCCAGCGTCCGTGGGGGGGGACGGG 
CTGGGAGCTTGGGCCGGGAAGGGCAAGACGATGCAGTCCCTCTGGGGAGTCACA 
GCCGACTGTGTGTGTTGCACTGTGCGGCCCGCAGCACTCACACGCAAAATGCCTG 
GCCGACAGGCAGGCCCTGTCCAGTGCAACATCCACGGTCCCTCTCATCAGGCTCA 
CCTTGCTCATTGACATAACGGAATGCGTACCGCTCTTTCAGATCTGTCCATCCAG 
AGAGGGGAGCAGGCTCCCCACCGACGCTGTCAAACTTGCTTCCTGCCCAACCGA 
AAACATTATTGTTTGAGGGGGGGGGGGGGGGGGCAGATTGCATGGCGGGATATC 
TCGTGAGGAACATCACTGGGACACTGTGGAACACAGTGAGTGCAGTATGCAGAG 
CATGTATGCTAGGGGTCAGCGCAGGAAGGGGGCCTTTCCCAGTCTCCCATGCCAC 
TGCACCGTATCCACGACTCACCAGGACCAGCTTCTTGATCGGCTTCCGCTCCCGT 
GGACACCAGTGTGTAGCCTCTGGACTCCAGGTATGCGTGCACCGCAAAGGCCAG 
CCGATCGTGCCGATTCCTGGGGTGGAGGATATGAGTCAGCCAACTTGGGGCTCA 
GAGTGCACACTGGGGCACGATACGAAACAACATCTACACCGTGTCCTCCATGCT 
GACACACCACAGCTTCGCTCCACCTGAATGTGGGCGCATGGGCCCGAATCACAG 
CCAATGTCGCTGCTGCCATAATGTGATCCAGACCCTCTCCGCCCAGATGCCGAGC 
GGATCGTGGGCGCTGAATAGATTCCTGTTTCGATCACTGTTTGGGTCCTTTCCTTT 
TCGTCTCGGATGCGCGTCTCGAAACAGGCTGCGTCGGGCTTTCGGATCCCTTTTG 
CTCCCTCCGTCACCATCCTGCGCGCGGGCAAGTTGCTTGACCCTGGGCTGGTACC 
AGGGTTGGAGGGTATTACCGCGTCAGGCCATTCCCAGCCCGGATTCAATTCAAAG 
TCTGGGCCACCACCCTCCGCCGCTCTGTCTGATCACTCCACATTCGTGCATACACT 
ACGTTCAAGTCCTGATCCAGGCGTGTCTCGGGACAAGGTGTGCTTGAGTTTGAAT 
CTCAAGGACCCACTCCAGCACAGCTGCTGGTTGACCCCGCCCTCGCAAACTAGTA 
TGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTCG 
CTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGCG 
CGCCATGCGCACCGCGTGGGTCGCCAAGCGCCAGGGCCAGACGAACGTCTCCCA 
GATGCACTACGCGCGCAAGGGCGTGATCACCGAGGAGATGGACTACGTGGCGAA 
GCGCGAGAACCTGCCCGTGGAGCTGATCAAGGACGAGGTGGCGCGGGGCCGCAT 
GATCATCCCCGCCAACATCAACCACACGAACCTGGAGCCCATGGCCATCGGCAT 
CGCCTCCAAGTGCAAGGTCAACGCGAACATCGGCGCGTCCCCCAACTCCTCCAAC 
ATCGACGAGGAGGTGGAGAAGCTGCTGCTGTCCGTGAAGTACGGCGCGGACACG 
GTGATGGACCTGTCCACCGGCGGCGGCGACCTGGACGTGATCCGCACCGCCATC 
ATCAACGCCTCCCCCGTGCCCATCGGCACGGTGCCCATCTACCAGGCCCTGGAGT 
CCGTGCACGGCTCCATCGAGAACCTGACGCCCGACGACTTCCTGCACATCATCGA 
GAAGCACGCCCAGCAGGGCGTGGACTACATGACGATCCACGCGGGCCTGCTGAT 
CGAGTACCTGCCCCTGGTGAAGTCCCGCATCACGGGCATCGTGTCCCGCGGCGGC 
GGCATCATCGCCAAGTGGATGCTGCACCACCACAAGCAGAACCCCCTGTACACG 
CACTTCGACGAGATCATCGAGATCTTCAAGAAGTACGACGTGTCCTTCTCCCTGG 
GCGACTCCCTGCGCCCCGGCTGCACCCACGACGCCTCCGACGACGCCCAGCTGTC 
CGAGCTGAAGACGCTGGGCCAGCTGACGCGCCGCGCCTGGGAGCACGACGTCCA 
GGTCATGGTGGAGGGCCCCGGCCACGTCCCCATCGACCAGATCGAGTTCAACGT 
CAAGAAGCAGATGGAGGAGTGCTCCGAGGCCCCCTTCTACGTGCTGGGCCCCCT 
GGTCACCGACATCGCGCCCGGCTACGACCACATCACCTCCGCGATCGGCGCCGCC 
ATCGCGGGCTGGCACGGCACCGCGATGCTGTGCTACGTGACGCCCAAGGAGCAC 
CTGGGCCTGCCCAACGCGGAGGACGTGCGCAACGGCCTGATCGCCTACAAGATC 
GCCGCGCACGCCGCGGACATCGCCCGCCACCGCCCCGGCGCGCGCGACCGCGAC 
GACGAGCTGTCCAAGGCGCGCTACAACTTCGACTGGAACCGCCAGTTCGAGCTG 
TCCCTGGACCCCGAGCGCGCGAAGGAGTACCACGACGAGACGCTGCCCGCGGAC 
ATCTACAAGACCGCGGAGTTCTGCTCCATGTGCGGCCCCAAGTTCTGCCCCATGC 
AGACCAAGGTGGACGCCGAGATGCTGGAGGAGCTGGAGGTCTTCCTGGCCAAGG 
ACAAGGAGATGGTGTCCCAGCGCTGATACGTACTCGAGACGGAGCGTCGTGCGG 
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GAGGGAGTGTGCCGAGCGGGGAGTCCCGGTCTGTGCGAGGCCCGGCAGCTGACG 
CTGGCGAGCCGTACGCCCCGAGGGTCCCCCTCCCCTGCACCCTCTTCCCCTTCCCT 
CTGACGGCCGCGCCTGTTCTTGCATGTTCAGCGACGAGCTCTTGTTTTCCAGAAG 
GAGTTGCTCCTTGAGCCTTTCATTCTCAGCCTCGATAACCTCCAAAGCCGCTCTAA 
TTGTGGAGGGGGTTCGAATTTAAAAGCTTGGAATGTTGGTTCGTGCGTCTGGAAC 
AAGCCCAGACTTGTTGCTCACTGGGAAAAGGACCATCAGCTCCAAAAAACTTGC 
CGCTCAAACCGCGTACCTCTGCTTTCGCGCAATCTGCCCTGTTGAAATCGCCACC 
ACATTCATATTGTGACGCTTGAGCAGTCTGTAATTGCCTCAGAATGTGGAATCAT 
CTGCCCCCTGTGCGAGCCCATGCCAGGCATGTCGCGGGCGAGGACACCCGCCAC 
TCGTACAGCAGACCATTATGCTACCTCACAATAGTTCATAACAGTGACCATATTT 
CTCGAAGCTCCCCAACGAGCACCTCCATGCTCTGAGTGGCCACCCCCCGGCCCTG 
GTGCTTGCGGAGGGCAGGTCAACCGGCATGGGGCTACCGAAATCCCCGACCGGA 
TCCCACCACCCCCGCGATGGGAAGAATCTCTCCCCGGGATGTGGGCCCACCACCA 
GCACAACCTGCTGGCCCAGGCGAGCGTCAAACCATACCACACAAATATCCTTGG 
CATCGGCCCTGAATTCCTTCTGCCGCTCTGCTACCCGGTGCTTCTGTCCGAAGCAG 
GGGTTGCTAGGGATCGCTCCGAGTCCGCAAACCCTTGTCGCGTGGCGGGGCTTGT 
TCGAGCTTGAAGAGCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCGTAATC 
ATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAAC 
ATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAA 
CTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGT 
GCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTG 
GGCGCTCTTC 

SEQ ID NO: 138 
Codon-optimized Synechosystis sp. thiC sequence with C. protothecoides transit peptide 

ATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTC 
GCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGC 
GCGCCATGCGCACCGCGTGGGTCGCCAAGCGCCAGGGCCAGACGAACGTCTCCC 
AGATGCACTACGCGCGCAAGGGCGTGATCACCGAGGAGATGGACTACGTGGCGA 
AGCGCGAGAACCTGCCCGTGGAGCTGATCAAGGACGAGGTGGCGCGGGGCCGCA 
TGATCATCCCCGCCAACATCAACCACACGAACCTGGAGCCCATGGCCATCGGCAT 
CGCCTCCAAGTGCAAGGTCAACGCGAACATCGGCGCGTCCCCCAACTCCTCCAAC 
ATCGACGAGGAGGTGGAGAAGCTGCTGCTGTCCGTGAAGTACGGCGCGGACACG 
GTGATGGACCTGTCCACCGGCGGCGGCGACCTGGACGTGATCCGCACCGCCATC 
ATCAACGCCTCCCCCGTGCCCATCGGCACGGTGCCCATCTACCAGGCCCTGGAGT 
CCGTGCACGGCTCCATCGAGAACCTGACGCCCGACGACTTCCTGCACATCATCGA 
GAAGCACGCCCAGCAGGGCGTGGACTACATGACGATCCACGCGGGCCTGCTGAT 
CGAGTACCTGCCCCTGGTGAAGTCCCGCATCACGGGCATCGTGTCCCGCGGCGGC 
GGCATCATCGCCAAGTGGATGCTGCACCACCACAAGCAGAACCCCCTGTACACG 
CACTTCGACGAGATCATCGAGATCTTCAAGAAGTACGACGTGTCCTTCTCCCTGG 
GCGACTCCCTGCGCCCCGGCTGCACCCACGACGCCTCCGACGACGCCCAGCTGTC 
CGAGCTGAAGACGCTGGGCCAGCTGACGCGCCGCGCCTGGGAGCACGACGTCCA 
GGTCATGGTGGAGGGCCCCGGCCACGTCCCCATCGACCAGATCGAGTTCAACGT 
CAAGAAGCAGATGGAGGAGTGCTCCGAGGCCCCCTTCTACGTGCTGGGCCCCCT 
GGTCACCGACATCGCGCCCGGCTACGACCACATCACCTCCGCGATCGGCGCCGCC 
ATCGCGGGCTGGCACGGCACCGCGATGCTGTGCTACGTGACGCCCAAGGAGCAC 
CTGGGCCTGCCCAACGCGGAGGACGTGCGCAACGGCCTGATCGCCTACAAGATC 
GCCGCGCACGCCGCGGACATCGCCCGCCACCGCCCCGGCGCGCGCGACCGCGAC 
GACGAGCTGTCCAAGGCGCGCTACAACTTCGACTGGAACCGCCAGTTCGAGCTG 
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TCCCTGGACCCCGAGCGCGCGAAGGAGTACCACGACGAGACGCTGCCCGCGGAC 
ATCTACAAGACCGCGGAGTTCTGCTCCATGTGCGGCCCCAAGTTCTGCCCCATGC 
AGACCAAGGTGGACGCCGAGATGCTGGAGGAGCTGGAGGTCTTCCTGGCCAAGG 
ACAAGGAGATGGTGTCCCAGCGCTGA 

SEQ ID NO: 139 
Synechosystis sp. thiC amino acid sequence (with native transit peptide sequence) 

MRTAWVAKRQGQTNVSQMHYARKGVITEEMDYVAKRENLPVELIKDEVARGRMII 
PANINHTNLEPMAIGIAS KC KVNANIGAS PNS S NIDEEVEKLLLS VKYGADTVMDLST 
GGGDLDVIRTAIINASPVPIGTVPIYQALESVHGSIENLTPDDFLHIIEKHAQQGVDYM 
TIHAGLLIEYLPLVKSRITGIVSRGGGIIAKWMLHHHKQNPLYTHEDEIIEIFKKYDVSF 
S LGD S LRPGCTHDAS DDAQLS ELKTLGQLTRRAWEHDVQVMVEGPGHVPID QIEFN 
VKKQMEECSEAPFYVLGPLVTDIAPGYDHITSAIGAAIAGWHGTAMLCYVTPKEHLG 
LPNAEDVRNGLIAYKIAAHAADIARHRPGARDRDDELSKARYNEDWNRQFELSLDP 
ERAKEYHDETLPADIYKTAEFCSMCGPKFCPMQTKVDAEMLEELEVFLAKDKEMVS 
QR 

SEQ ID NO: 140 
Codon-optimized neoR gene 

CTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTT 
CCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGG 
CTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCC 
CCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGA 
TCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGG 
GCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAAC 

SEQ ID NO: 141 
5' THIC Coccomyxa C-169 confirmation primer 

5' -GGGTGATCGCCTACAAGA-3 ' 

SEQ ID NO: 142 
3' THIC confirmation primer 

5' -ACGTCGCGACCCATGCTTCC-3 ' 

SEQ ID NO: 143 
5' THIC A. thaliana confirmation primer 

5'- GCGTCATCGCCTACAAGA-3' 

SEQ ID NO: 144 
5' thiC Synechosystis sp. confirmation primer 

5' -CGATGCTGTGCTACGTGA-3' 

SEQ ID NO: 145 
C callophylla TE; UTEX 1450 SAD transit peptide underlined 
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EVHVQVTHSMPPQKIEIFKSLDNWAEENILVHLKPVEKCWQPQDFLPDPASDGFDEQVRE 
LRERAKEIPDDYFVVLVGDMITEEALPTYQTMLNTLDGVRDETGASPTSWAIWTRAWTAE 
ENRHGDLLNKYLYLSGRVDMRQIEKTIQYLIGSGMDPRTENSPYLGFIYTSFQERATFIS 
HGNTARQAKEHGDIKLAQICGTIAADEKRHETAYTKIVEKLFEIDPDGTVLAFADMMRKK 
ISMPAHLMYDGRDDNLFDHFS AVAQRLGVYTAKDYADILEFLVGRWKVDKLTGLS AEGQK 
AQDYVCRLPPRIRRLEERAQGRAKEAPTMPFSWIFDRQVKLMDYKDHDGDYKDHDIDYKD 
DDDK 

SEQ ID NO: 149 
Nucleotide sequence of transforming DNA contained in pSZ15031KASILbtub-y.inv- 
nr_KASII] 

gctettcccgcaccggctggctccaccccaacttgaacctcgagaaccccgcgcctggcgtcgaccccgtcgtgctcgtggggc 
cgcggaaggagcgcgccgaagacctggacgtcgtectctccaactectttggctttggcgggcacaattcgtgcgtcutacc 
ctttcttgcgctatgac acttccagc aaaaggtagggc gggctgc gagacggcttc cc ggcgctgc atgcaacaccgatgatgcttcg 
accccccgaagctccttcggggctgcatgggcgctccgatgccgctccagggcgagcgctgtttaaatagccaggcccccgattgc 
aaagacattatagcgagctaccaaagccatattcaaac acctagatc actaccacttctacacaggcc actcgagcttgtgatc gc act!' 
cgctaagggggcgcctcttcctcttcgtttcagtcacaacccgcaaacg2c2c2ccA TGctgctgcaggccucc tgacctgc tgg 
ccggcttcgccgccaagatcagcgcctccatgacgaacgagacgtccgaccgccccctggtgcacttcacccccaacaagggct 
ggatgaacgaccccaacggcctgtggtacgacgagaaggacgccaagtggcacctgtacaccagtacaacccgaacgacac 
cgtctgggggacgcccagactggggccacgccacgtccgacgacctgaccaactgggaggaccagcccatcgccatcgcccc 
gaagcgcaacgactccggcgccactccggctccatggtggtggactacaacaacacctccggcacttcaacgacaccatcgac 
ccgcgccagcgctgcgtggccatctggacctacaacaccccggagtccgaggagcagtacatctcctacagcctggacggcgg 
ctacaccacaccgagtaccagaagaaccccgtgctggccgccaactccacccagaccgcgacccgaaggtcactggtacgag 
ccctcccagaagtggatcatgaccgcggccaagtcccaggactacaagatcgagatctactcctccgacgacctgaagtcctgg 
aagctggagtccgcgacgccaacgagggcacctcggctaccagtacgagtgccccggcctgatcgaggtccccaccgagcag 
gaccccagcaagtcctactgggtgatgacatctccatcaaccccggcgccccggccggcggctccacaaccagtacttcgtcgg 
cagcttcaacggcacccacttcgaggccacgacaaccagtcccgcgtggtggacttcggcaaggactactacgccctgcagacc 
acttcaacaccgacccgacctacgggagcgccctgggcatcgcgtgggcctccaactgggagtactccgccacgtgcccacca 
acccctggcgctcctccatgtccctcgtgcgcaagactccctcaacaccgagtaccaggccaacccggagacggagctgatcaa 
cctgaaggccgagccgatcctgaacatcagcaacgccggcccctggagccggacgccaccaacaccacgagacgaaggcc 
aacagctacaacgtcgacctgtccaacagcaccggcaccctggagacgagctggtgtacgccgtcaacaccacccagacgatc 
tccaagtccgtgacgcggacctctccctctggttcaagggcctggaggaccccgaggagtacctccgcatgggcttcgaggtgtc 
cgcgtcctccacacctggaccgcgggaacagcaaggtgaagacgtgaaggagaacccctacttcaccaaccgcatgagcgtg 
aacaaccagcccacaagagcgagaacgacctgtcctactacaaggtgtacggcttgctggaccagaacatcctggagctgtact 
tcaacgacggcgacgtcgtgtccaccaacacctacttcatgaccaccgggaacgccctgggctccgtgaacatgacgacgggg 
gtggacaacctgactacatcgacaagaccaggtgcgcgaggtcaagTGAcaattggcagcagcagctcggatagtatcgac 
acactctggacgctggtcgtgtgatggactgttgccgccacacttgctgccttgacctgtgaatatccctgccgcttttatcaaacagcct 
c agtgtgtttgatcttgtgtgtacgcgcttttgcgagttgctagctgcttgtgctatttgcgaatacc accccc agc atcc cc ttccc tcgttt 
catatcgcttgcatcccaaccgcaacttatctacgctgtcctgctatccctcagcgctgctcctgctcctgctcactgcccctcgcacagc 
cttggtttgggctccgcctgtattctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacgggaagtagtgggatggga 
acacaaatggaggatcgtagagetcatettccgaaagtacgacgagtgagegagetgattctetttgageggggtegggtggttc 
ggggagagtgcgcggaaaggcgcagagacgtgcggccggccgtgtccctccgtcttcccctggttggtgctatagtaacctgc 
ctgtgtcgcgtgcgcgtcgg2aagagc 

SEQ ID NO: 150 
B. braunii malate dehydrogenase 5'UTR 

aattggaaacc cc gcgc aag accgggttgtttggc cgcctgacc ggaaagggggggcctgtc ccg aagggggtctatctcttgggg 
gatgtcgggcgcggaaagtcgatgttgatggacctcttcttcgacc atgtcggggtcgaggccaagagccgcgtccatttcgccgagt 
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ctcatgttaccgatgctattcggaagaacggcaactaagctgccgggtttgaaacacggatgatctcgcggagggtagcatgttgattg 
taacgatgacagagcgttgctgcctgtgatcaccgcgg 

SEQ ID NO: 153 

CAACCACGTCTTCAAAGCAA 

SEQ ID NO: 154 

AGCAATCGCGCATATGAAAT 

SEQ ID NO: 155 
Endogenous Chlorella protothecoides actin promoter and 5 'UTR 

GAATTCGAGTTTAGGTCCAGCGTCCGTGGGGGGGGACGGGCTGGGAGCTTGGGC 
CGGGAAGGGCAAGACGATGCAGTCCCTCTGGGGAGTCACAGCCGACTGTGTGTG 
TTGCACTGTGCGGCCCGCAGCACTCACACGCAAAATGCCTGGCCGACAGGCAGG 
CCCTGTCCAGTGCAACATCCACGGTCCCTCTCATCAGGCTCACCTTGCTCATTGAC 
ATAACGGAATGCGTACCGCTCTTTCAGATCTGTCCATCCAGAGAGGGGAGCAGG 
CTCCCCACCGACGCTGTCAAACTTGCTTCCTGCCCAACCGAAAACATTATTGTTT 
GAGGGGGGGGGGGGGGGGGCAGATTGCATGGCGGGATATCTCGTGAGGAACAT 
CACTGGGACACTGTGGAACACAGTGAGTGCAGTATGCAGAGCATGTATGCTAGG 
GGTCAGCGCAGGAAGGGGGCCTTTCCCAGTCTCCCATGCCACTGCACCGTATCCA 
CGACTCACCAGGACCAGCTTCTTGATCGGCTTCCGCTCCCGTGGACACCAGTGTG 
TAGCCTCTGGACTCCAGGTATGCGTGCACCGCAAAGGCCAGCCGATCGTGCCGAT 
TCCTGGGGTGGAGGATATGAGTCAGCCAACTTGGGGCTCAGAGTGCACACTGGG 
GCACGATACGAAACAACATCTACACCGTGTCCTCCATGCTGACACACCACAGCTT 
CGCTCCACCTGAATGTGGGCGCATGGGCCCGAATCACAGCCAATGTCGCTGCTGC 
CATAATGTGATCCAGACCCTCTCCGCCCAGATGCCGAGCGGATCGTGGGCGCTGA 
ATAGATTCCTGTTTCGATCACTGTTTGGGTCCTTTCCTTTTCGTCTCGGATGCGCG 
TCTCGAAACAGGCTGCGTCGGGCTTTCGGATCCCTTTTGCTCCCTCCGTCACCATC 
CTGCGCGCGGGCAAGTTGCTTGACCCTGGGCTGGTACCAGGGTTGGAGGGTATTA 
CCGCGTCAGGCCATTCCCAGCCCGGATTCAATTCAAAGTCTGGGCCACCACCCTC 
CGCCGCTCTGTCTGATCACTCCACATTCGTGCATACACTACGTTCAAGTCCTGATC 
CAGGCGTGTCTCGGGACAAGGTGTGCTTGAGTTTGAATCTCAAGGACCCACTCCA 
GCACAGCTGCTGGTTGACCCCGCCCTCGCAACTCCCTACCATGTCTGCTGgtaggtcca 
gggatctttgccatgc ac ac aggaccccgtttgtgggggtccccggtgc atgctgtc gctgtgc aggcgccggtgtggggcctgggc 
cccgcgggagctcaactcctccccatatgcctgccgtccctcccacccaccgcgacctggccccctttgcagAGGAAGGCGA 
AGTCAGCGCCATCGTGTGCGATAATGGATCCGG 

SEQ ID NO: 156 
Endogenous Chlorella protothecoides EF1a promoter and 5 'UTR 

GAATTCGCCCTTGAGTTTAGGTCCAGCGTCCGTGGGGGGGGCGTGAGACTCCCCC 
CTGACCTTCGTATGGCAGGGACTCCTACTTGCCAAGTAATCAGTTGACAATGCCA 
CTTCAATGCTCGTTGTGGTACACTGACGCGGGTCTAACATACTGGGAAGCATGAA 
TTGCCGACATGGACTCAGTTGGAGACAGTAACAGCTCTTTGTGTTCTATCTTCAG 
GAACACATTTGGCAGCGCACCCATACAGTGGCGCACACGCAGCTGTACCTGATG 
TGGCTCTATTCCCACATGTTTCAACTTGATCCAAAAGTCACTCAGACTCTCAGCA 
GCTAGACTTGATCGCATCTTTGGCCATGAAGATGCTTGCGCAACTCTAGGAATGG 
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GACGAGAAAAGAGCCTGCTCTGATCGGATATTTCCATTCTCTGGATGGGACTGAG 
ATGATTCTGAAGAAATGCTGCTCGACTTATTTGGAAGAACAGCACCTGACGCATG 
CTTTGAGGCTGCTGTGGCTGGGATGTGCTGTATTTGTCAGCATTGAGCATCTACG 
GGTAGATGGCCATAACCACGCGCTGCCTATCATGCGGTGGGTTGTGTGGAAAAC 
GTACAATGGACAGAAATCAATCCCATTGCGAGCCTAGCGTGCAGCCATGCGCTC 
CCTCTGTAGCCCCGCTCCAAGACAAAGCCAGCCAATGCCAGAACCCACATAGAG 
AGGGTATCTTCCTAATGACCTCGCCCATCATTTCCTCCAAATTAACTATAATGCCT 
TGATTGTGGAGTTGGCTTTGGCTTGCAGCTGCTCGCGCTGGCACTTTTGTAGGCA 
GCACAGGGTATGCCAGCGCCGAACTTTGTGCCCTTGAGCAGGCCACAAGGGCAC 
AAGACTACACCATGCAGCTGGTATACTTGGAACTGATACCATTCTTACCAAGCAA 
GGCACAGCACAGCCTGCACCGACTCACTTTGCTTGAGCGGGGCACAGCGCCGCG 
ACTGATCCTGCGAGCTGTGGGGAGTTCCGACTGTTCTGGACCTCGGTCTCTGAAA 
GATGTGTACGATGGGATCAAGTCATTCAAGTATGCTCTTCACATGAGCAATCGGG 
GGAGACACGGTGGCCCTAAAGGTGTTCATCTGATTCAAGTGTAGTGGGGGGGTG 
CTGTTTGTCCCGGGGCGCCCCCCGCTCCCCGACCCCGGAGAAGGGCCCCAGAGG 
ACTCGGCCGCCCACAGAGGAATAACCGGGCGTGGCTCGGCCCTGCGCCTCCCTCT 
TTCAATATTTCACCTGGTGTTCAGTGCACGGACACGTAAAGAACTAGATACAATG 
GCCGAGGGAAAGA CGgtgagagcaggcgaggtggaccgggc agcatc agaaactc ctcttcccc gccc gccttgaaa 
ctcactgtaactccctcctcttccccctcgc ag CATCTGTCTATCGI7 	A TCgtgagtgaaagggactgccatgtgtcgggt 
cgttgaccacggteggctcgggcgctgctgcccgcgtcgcgaacgttccctgcaaacgccgcgcagccgtcccutttctgccgccg 
ccccacccectcgctccccccttcaatcacaccgcagTGCGGACATGTCGATTCCGGCAAGTCCACC 

SEQ ID NO: 157 
Endogenous Chlorella protothecoides beta-tubulin promoter (isoform A) 

GAATTCCCTGCAGGAAGAAGGCCGGCAGCAGCTGGTACTTGTCCTTCACCTCCTT 
GATCGGCTGGGTGAGCTTGGCCGGGTCGCAGTCGTCGATGCCGGCATCGCCCAG 
CACGCTGTGCGGGGAGCCGGCATCGACAACCTTGGCACTGCTCACCTTGGTCACC 
GGCATGGGGTCATGGCGCTGCAGACCAGCGGCCTGTCAGCATGCTGCAGGCATC 
TGTGTTTTGTAGTAGATACTTTCTGATGCATCACCACACGTTTGGAAGGTCCCCA 
AGCCCCTTCAACAGTCTCGACATATGACACTCGCGCCCTCTTCCTCGTCCCGTGG 
CCTGATGAGGGTACGCAGGTACCGCAGCTGCGCCCCGTCCCGCCAGTTGCCCTGG 
CCCCGCCGGGCCCAATCTGTTCATTGCCGCTCCCTGGCAGCCGTGAACTTCACAC 
TACCGCTCTCTGTGACCTTCAGCACAGCAGGAATCGCCATTTCACCGGCGGTCGT 
TGCTGCGGAGCCTCAGCTGATCTCGCCTGCGAGACCCCACAGTTTGAATTTGCGG 
TCCCCACACAACCTCTGACGCC 

SEQ ID NO: 158 
Endogenous Chlorella protothecoides beta-tubulin promoter (isoform B) 

GAATTCCCTCAGGAAGAAGGCCGGCAGCAGCTGGTACTTGTCCTTCACCTCCTTG 
ATCGGCTGGGTGAGCTTCGCAGGATCGCAGTCGTCGATGCCGGCATCGCCCAGC 
ACGCTGTGCGGGGAGCCGGCATCNACAACCTTGGCACTGCTCCCCTTGGTCACCG 
GCATGGGGTCATGGCGCTGCAGCCCAGCGGCCTGTCAGCATGCTGCAGGCATCT 
GTGTATTGTAGTAGGTACTTCCTGATGCATCAACACACGTTTGGAAGCTCCCCAA 
GCCCCTTCAACAGTCTCGACGTATGACACTCGCGCCCTCTTCCTCGCCCCGTGGC 
CTGATGAGGGTACGCAGGTACCACAGCTGCGCCCCGTCCCGCCAGTTGCCCTGGC 
CCGGCCGGGCCCAATCTGTTCATTGCCGCTCCCTGGTAGCCGTGAACTCACATTA 
CCGCTCTCTGTGACCTTCAGCACAGCAGGAATCGCCATTTCACCGGCGGTCGTTG 
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CTGCGGAGCCTCAGCTGATCTCGCCTGCGAGACCCCACAGTTTGAATTTGCGGTC 
CCCACACAACCTCTGACGCC 

SEQ ID NO: 159 
Acyl ACP desaturase 

atcaaaggcatagattcacatttgttggcattgcagagcaatcatcgcgcaggacgaacatcgctcaccaagcacgtactgggcatcc 
ggaggcc tccgc aaattcctgcaac aggac tcgctgatc agttcgc cc aaggtctacgacgctccctatcggcgctagacttcaacac 
atatttcactgtc acagcctcggcATGCATCAGGCCTCAGTCTCCACCATGAAGACCATCCAGTC 
TCGGCACGCCGGTCCCATCGGACATGTGCAGTCGGGTCGCCGATCGGCGGGGCG 
CGCGGGATCCCGCATGGCGACCCCCGTGGCCGCAGCTACCGTCGCAGCCCCTCGC 
TCGGCCCTCAACCTCTCCCCCACCATCATTCGACAGGAGGTGCTCCACTCCGCCA 
GCGCCCAGCAACTAGACTGCGTGGCCTCCCTGGCGCCCGTCTTCGAGTCCCAGAT 
CCTCCCCCTCCTGACGCCCGTGGACGAGATGTGGCAGCCCACCGACTTCCTCCCC 
GCCTCGAACTCGGAGGCATTCTTCGACCAGATCGGCGACCTGCGGGCGCGATCG 
GCGGCCATCCCCGACGACCTGCTGGTCTGCCTGGTGGGGGACATGATCACGGAG 
GAGGCCCTGCCCACCTACATGGCCATGCTGAACACCCTGGACGTCGTGCGCGATG 
AGACAGGGCACAGCCAGCACCCCTACGCCAAGTGGACCAGGGCTTGGATCGCGG 
AGGAGAACCGCCATGGCGACCTGCTGAACAAGTACATGTGGCTGACGGGGCGGG 
TGGGACATGCTGGCGGTGGAGCGCACCATCCAGCCATGCTGGCGGTGGAGCGCA 
CCATCCAGCGCCTCATCTCATCGGGCATGGACCCGGGCACGGAGAACCACCCCT 
ACCACGCCTTTGTGTTCACCAGCTTCCAGGAGCGCGCCACCAAGCTGAGCCACGG 
CTCCACCGCCCGCCTGGCGGTCGCCGCCGGGGACGAGGCCCTGGCCAAGATCTG 
CGGGACCATTGCGCGGGACGAGTCGCGCCACGAGGCGGCGTACACGCGGACCAT 
GGATGCCATCTTCCAGCGCGACCCCAGCGGGGCCATGGTGGCGTTTGCGCACATG 
ATGATGCGCAAGATCACCATGCCCGCCCACCTCATGGACGACGGCCAGCACGGC 
GCGCGCAACGGGGGGGCGCAACTTGTTCGACGACTTTGCGGCAGTGGCGGAGCG 
GGCAGGGGTGTACACCGCCGGCGACTACATCGGCATCCTGCGCCACCTCATCCG 
GCGCTGGGACGTGGAGGG 

SEQ ID NO: 160 
Acyl ACP desaturase 

MHQASVSTMKTIQSRHAGPIGHVQSGRRS AGRAGSRMATPVAAATVAAPRSALNLS 
PTIIRQEVLHS AS AQQLDCVAS LAPVFES QILPLLTPVDEMWQPTDFLPASNSEAFFDQ 
IGDLRARS AAIPDDLLVCLVGDMITEEALPTYMAMLNTLDVVRDETGHS QHPYAKW 
TRAWIAEENRHGDLLNKYMWLTGRV GHAGGGAHHPAMLAVERTIQRLIS SGMDPG 
TENHPYHAFVFTSFQERATKLSHGSTARLAVAAGDEALAKICGTIARDESRHEAAYT 
RTMDAIFQRDPS GAMVAFAHMMMRKITMPAHLMDDGQHGARNGGAQLVRRLCGS 
GGAGRGVHRRRLHRHPAPPHPALGRGG 

SEQ ID NO: 161 
Geranyl geranyl diphosphate synthase 

attatac atcggc atc gtctc aggtttc acgatc tgc atgc tatctatggg ac tgtgactccgccggcc aggttgtggtgcgcgagaatc 
ctccccgctcctgccuctcatttccctgacgggagtcgccgctgagcaccgggcggatcATGGGCGTCGGCACACT 
CCAAACCCCATATACATGTGGTCGTGCATTCACGCATAGCGCACGGTATGTCCCG 
CGACGCGCGGCTCGAAGCCGTGGCCATCCGACGCGCTGCACGGCCGAGGTGAGG 
GCACGCCCCTCCGCCAATGGCGCGCAGCCCATGACCGCCTTCGACTTCCGGCAGT 
ACATGCAGCAGCGCGCCGCGCTGGTGGACGCAGCGCTGGACCTGGCAGTGCCGC 
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TGCAGTACCCCGAGAAGATCAACGAGGCCATGCGGTACAGCCTGCTGGCCGGGG 
GCAAGCGCGTGCGCCCCGCGCTCTGCCTCGCTGCCTGCGAGCTCGTGGGCGGCCC 
CCTGGAGGCGGCCATGCCCGCCGCCTGCGCCATGGAGATGATCCACACCATGAG 
CCTCATCCACGACGACCTCCCCGCCATGGACAACGACGACTTCCGGCGCGGCCA 
GCCCGCCAACCACAAGGCCTATGGCGAGGAGATTGCGATCCTGGCGGGCGACGC 
GCTGCTGTCGCTGAGCTTTGAGCACATCGCGCGCGAGACGCGAGGCGTGGACCC 
GGTGCGCGTCCTGGCCGCCATCTCGGAGTGGCGCGCGGTGGGCAGCCGCGGGCT 
GGTGGCGGGGCAGGTGGTGGACCTGGGTTTCGAGGGCGGCGGCGTGGGGCTGGC 
CCCGCTGCGCTACATCCACGAGCACAAAACCGCGGCGCTGCTGGAGGCGGCGGT 
GGTGTCCGGCGCGCTGCTGGGCGGCGCGGAGGAGGCGGACCTGGAGCGCCTGCG 
CACCTACAACCGCGCCATCGGCCTCGCTTTCCAGGTGGTGGGGGACATCCTGGAC 
ATCCCGGGGACCAGCGAGGAGCTGGGCAAGACCGCGGGCAAGGACCTGAGCTCC 
CCCAAAACCCCCTACCCGTCCCTGGTGGGGCTGGCCAGGTCCAAAAAAATTGCG 
GACGAACTGATTGAGGACGCGAAAACCCAACTCACCCAGTACGAGCCGGCCCGA 
GCGGCGCCCCTCGTAACCCTGGCCGAAAACATTTGAaaccggaagaactgactgggggcccccc 
ctgcccccagatacggcggggctcctccatccagmtgggatgggaggagcgacaaccgaccccgtaaccctgtgacgcgmgcc 
ttgcatacgtacgcatgcatgaaacccatccatgaccctcaac aatacctggngtgtgtagc ttggtc ctgaaaaaaaaaaaaaaaaa 
aaaaaaaaaaa 

SEQ ID NO: 162 
Geranyl geranyl diphosphate synthase 

MGVGTLQTPYTCGRAFTHSARYVPRRAARSRGHPTRCTAEVRARPSANGAQPMTAF 
DFRQYMQQRAALVDAALDLAVPLQYPEKINEAMRYSLLAGGKRVRPALCLAACEL 
VGGPLEAAMPAACAMEMIHTMSLIHDDLPAMDNDDERRGQPANHKAYGEEIAILAG 
DALLSLSFEHIARETRGVDPVRVLAAISEWRAVGSRGLVAGQVVDLGFEGGGVGLA 
PLRYIHEHKTAALLEAAVVS GALLGGAEEADLERLRTYNRAIGLAFQVVGDILDIPGT 
SEELGKTAGKDLS SPKTPYPSLVGLARSKKIADELIEDAKTQLTQYEPARAAPLVTLA 
ENI 

SEQ ID NO: 163 
Geranyl geranyl diphosphate synthase 

cagatgccATGCGCCCTCGGGCCGCGGGCCTGAGGGTCCACGCAGCGTCCTCGGTGG 
CCCAGACGCACCAGGCCGCCCCCCCGGCGGACAGGAGGTTCGACGACTACCAGC 
CCCGCACCGCCATCCTCTTCCCCGGCCAGGGCGCGCAGAGCGTGGGCATGGCGG 
GAGAGCTGGCGAAGGCCGTCCCCGCCGCCGCGGCGCTGTTCGACGCCGCCTCCG 
ACCAGCTCGGCTATGACCTGCTCCGCGTGTGCGTTGAGGGCCCCAAGGCGCGCCT 
GGACAGCACCGCCGTCAGCCAGCCCGCCATCTACGTGGCCAGCCTGGCGGCGGT 
GGAGAAGCTGCGCGCGGAGGGCGGGGAGGAGGCACTGGCCGCCATCGACGTCG 
CTGCCGGTCTGTCCTTGGGCGAGTACACCGCGCTGGCCTTTGCCGGCGCCTTCTC 
CTTCGCCGACGGGCTGCGCCTGGTGGCCCTGCGCGGCGCCAGCATGCAGGCCGC 
CGCCGACGCCGCACCCTCGGGCATGGTCTCCGTCATCGGTCTGCCCTCCGACGCG 
GTGGCCGCGCTGTGCGAGGCCGCCAACGCGCAGGTGGCCCCCGACCAGGCCGTG 
CGCATCGCCAACTACCTCTGCGACGGCAACTACGCCGTCAGCGGTGGGCTGGAG 
GGCTGCGCGGCGGTGGAGGGCCTGGCCAAGGCCCACAAGGCGCGCATGACGGTG 
CGCCTGGCGGTGGCGGGCGCCTTCCACACCCCCTTCATGCAGCCGGCGGTGGAG 
GCGCTGAGCGCGGGCGCTGGCGGACACGCCGCTGGTCGCGCCGCGCATCCCCGT 
GGTCAGCAACGGGACGCC 
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SEQ ID NO: 164 
Geranyl geranyl diphosphate synthase 

MRPRAAGLRVHAA S S VAQTHQAAPPADRRFDDYQPRTAILFPGQGAQSV GMAGEL 
AKAVPAAAALFDAASDQLGYDLLRVCVEGPKARLDSTAVS QPAIYVASLAAVEKLR 
AEGGEEALAAIDVAA GLS LGEYTALAFAGAFSFADGLRLVALRGASMQAAADAAPS 
GMVSVIGLPSDAVAALCEAANAQVAPDQAVRIANYLCDGNYAVS GGLEGCAAVEG 
LAKAHKARMTVRLAVAGAFHTPFMQPAVEALSAGAGGHAAGRAAHPRGQQRDA 

SEQ ID NO: 165 
Gylceraldehyde 3-phosphate dehydrogenase cDNA sequence 

TGTCCATCTCCCCCCACCCTCCATCCAACCATCGTCGACGGCATGCAGGCGCTGT 
GTTCTCACCCCGCGTCCCTCACGGCGCGTGCGGTACCCCATGGGCGGGCCAGCCC 
AGCACAGCGGGTGTCCAGCGCCGGCCCGGCCTACACCGGCCTGTCCCGGCACAC 
CCTGGGCTGCCCCAGCACCCCCACCCTCCAGTCCCGCGCCGCGGTCCAGACCCGC 
GGCTCCTCCTCCGGCTCCACCACGCGCATGACCACCACCGCCCAGCGCAAGATCA 
AGGTGGCCATCAACGGGTTCGGCCGCATCGGCCGCCAGTTCCTGCGCTGCGTGGA 
GGGGCGCGAGGACTCGCTGCTGGAGATCGTGGCCGTGAACGACTCCGGCGGCGT 
GAAGCAGGCCAGCCACCTGCTCAAGTACGACTCCACCATGGGCACCTTCAACGC 
CGACATCAAGATCTCGGGCGAGGGCACCTTCTCCGTCAACGGCCGCGACATCCG 
CGTCGTCTCCTCCCGCGACCCCCTGGCCCTGCCCTGGGGCGAGCTGGGCGTGGAC 
CTGGTGATCGAGGGGACGGGAGTGTTTGTGGACCGCAAGGGTGCCAGCAAGCAC 
CTGCAGGCGGGGGCCAAGAAGGTCATCATCACCGCGCCGGCCAAGGGCTCCGAC 
GTGCCCACCTACGTCATGGGCGTGAACGCGGACCAGTACTCCAACTCCGACGAC 
ATCATCTCCAACGCCTCCTGCACCACCAACTGCCTGGCGCCCTTTGTCAAGGTGC 
TCAACGACCGCTTCGGCATCGTGA 

SEQ ID NO: 166 
Glyceraldehyde 3-phosphate dehydrogenase 

MQALCSHPASLTARAVPHGRASPAQRVS SAGPAYTGLSRHTLGCPSTPTLQSRAAVQ 
TRGS S S GS TTRMTTTAQRKIKVAINGFGRIGRQFLRCVEGREDSLLEIVAVNDS GGVK 
QASHLLKYDS TMGTENADIKISGEGTESVNGRDIRVVS SRDPLALPWGELGVDLVIEG 
TGVFVDRKGAS KHLQAGAKKVIITAPAKGSDVPTYVMGVNAD QYSNSDDIISNAS CT 
TNCLAPFVKVLNDRFGIV 

SEQ ID NO: 167 
Oxygen Evolving Complex protein (OEE33) cDNA sequence 

gatgttgagaatagtagcttgctgccttgtcgccajgcagagcgtgtgcgcgcagtcggtttcatgcaagggggccttcacccagtccc 
tgcggaccccccgatgcagcaggagccagctcgtctgccgggctgatggcaaggccggagccttcatcaagaccgtaaagagcgg 
tgctgccgctctggctgcctccctcctcctgtctgggggtgcgggcgc actgacctttgatgagctgcagggcctgacctacctgcag 
gtgaagggctctggcatcgccaacacctgccccaccctgtctggcggctcctccaacatc aaggacctgaagagcgggacctactcc 
gtc aac aagatgtgcctggagc cc acgtccttc aaggtc aagg agg aggc ac agttcaagaacggcgaggccgactttgtgcccac 
caagctcgtcacgcgtctgacctacaccctggacgagatctctggccagatgaagatcgacggcagcggcggcgtggagttcaagg 
aggaggatggc atcgactatgctgcagtcaccgtgcagcttccgggcggggagcgcgtgcccttcctcttc accatcaaggagcttg 
acgccaaggggactgccgacggcttcaagggcgagttcaccgtgccctcctaccgtgggtcctccttcctggaccccaagggccgc 
ggcgcctccaccggctacgacaacgccgtggccctgcccgccgccggcgattccgaggagttggagaaggagaacaacaagtcc 
accaaggctctgaagggggaggccatcttctccatcgccaaggtggacgccgggacaggggaggtggcgggcatctttgagt 
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SEQ ID NO: 168 
Oxygen Evolving Complex protein (OEE33) 

MQSVCAQSVSCKGAFTQSLRTPRCSRSQLVCRADGKAGAFIKTVKS GAAALAASLL 
LS GGA GALTFDELQGLTYLQVKGS GIANTCPTLS GGS SNIKDLKS GTYSVNKMCLEP 
TSFKVKEEAQFKNGEADFVPT KLVTRLTYTLDEIS GQMKID GSGGVEFKEEDGIDYA 
AVTVQLPGGERVPFLFTIKELDA KGTADGFKGEFTVP S YRGS S FLDPKGRGAS TGYD 
NAVALPAAGD SEELEKENNKST KALKGEAIFS IA KVDAGTGEVAGIFE 

SEQ ID NO: 169 
Clp protease cDNA sequence 

ataatcggaac cc agc tgc acgc acc atc agtgc ggc agcajgcagaccgtcgc agcc agctatggcgtattggc gccctccggc t 
cc agcgtgacccggggc tcgacc agc agc aagc agc acttc acc ac cc tc actcccttttccggc ttc aggcgcctgaatc atgtgga 
tcgggcggggc aggcggggtctgggagccc cc agaccc tgc agc aggcc gtgggc aaggcc gtgc gcc ggtcgcggggccgc 
acc acc agcgccgtgcgcgtgaccc gc atgatgtttgagcggttc accgagaaggcc atc aaggtggtc atgctcgcgc aggagga 
ggctcgccgtctgggccacaacttcgtggggacggagc aaatcctgctggggttgattggggagtccacaggcatcgccgccaagg 
tcctcaagtcgatgggcgtcacgctgaaagatgcgcgtgtggaggtcgagaagatcatcggccgggggagcggctttgtggccgtg 
gagatccccttcaccccccgcgccaagcgtgtgctggagctgtccctggaggaggctcgccagctcggccacaactacattggcac 
ggagc ac atcctgctgggcc tgctgc gcgagggtgagggcgtggc ctcccgcgtgctggagac cctgggc gccgacc cc cag aa 
gatccgcactc aggtggtacgc atggtgggtgagtcgcaggagcccgtgggc accacggtgggcggagggtccaccggctccaa 
c aagatgc ccaccctggaggagtac ggc acc aacctgaccgc cc aggcc g 

SEQ ID NO: 170 
Clp protease 

MQTVAAS YGVLAP S GS S VTRGS TS SKQHFTTLTPFSGFRRLNHVDRAGQAGS GSPQT 
LQQAVGKAVRRSRGRTTSAVRVTRMMFERFTEKAIKVVMLAQEEARRLGHNEVGT 
EQILLGLIGESTGIAAKVLKSMGVTLKDARVEVEKHGRGSGEVAVEIPFTPRAKRVLE 
LS LEEARQLGHNYIGTEHILLGLLREGEGVASRVLETLGADPQKIRTQVVRMVGES Q 
EPVGTTVGGGSTGSNKMPTLEEYGTNLTAQA 

SEQ ID NO: 171 

TCCGGTGTGTTGTAAGTCCA 

SEQ ID NO: 172 

TTGTCGGAATGTCATATCAA 

SEQ ID NO: 173 

AACGCCTTTGTACAACTGCA 

SEQ ID NO: 174 

CTGACCCGACCTATGGGAGCGCTCTTGGC 

SEQ ID NO: 175 
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CTTGACTTCCCTCACCTGGAATTTGTCG 

SEQ ID NO: 176 

GTGGCCATATGGACTTACAA 

SEQ ID NO: 177 

CAAGGGCTGGATGAATGACCCCAATGGACTGTGGTACGACG 

SEQ ID NO: 178 

CACCCGTCGTCATGTTCACGGAGCCCAGTGCG 

SEQ ID NO: 179 
KE858 Homologous recombination construct SZ725 

GCCCTTTGTCATCGTTGGCATGCTTTTTGCGTATGTACCATATGTTGAATGTATAA 
TACGAACGGTTGACCGTCTGAGATGCGAGCTTTGGGTCTTGTCAAATGCGTGGCC 
GCACGGCTCCCTCGCACCCAGCCCCGAGGCGTCGCGCACCTGGCGAGGAGCAGA 
CCCACGCCAAGAAAGTCTAGTCCAGCATGTAACAACATCAGGCAATGTGACGTT 
TTCGGTTCCCGATTTCTCTGCCGCTCTTTGACGGCAGGCACGGGCGAGCAACCGG 
CGGCGCTCGCGTCAGGCACGATGGATGCGGCGCTGCCCACCTGTCAATGTACCCC 
ACCAGTCTGTCGATCGCTACAAGCAACCTTGTGCTCCACATTCCCACTTGCAGAC 
AGTCTAGTCGATTTTGCCAAGCTGGATGTGAGGATTGGCCATATCTTGGAGGCCA 
AGATTCACCCGGATGCTGATGGGTACGTACGCGAGCCAGGCAGGCAGCTGCGTT 
GACTTTCTGATTGGCACAAAGCTTTGGCTACTCTCAATACCAACCACGTGCCCCT 
TCTGCACACCTGCTTCCTTCTGATGACCACTCGCCACGCATGTCGCAGTCTGTACG 
TCGAGCAGATCGACCTCGGCGAGGAGGGGGGCCCTCGCACCATCGTGAGTGGCC 
TGGTCCGGCACGTGACCCTGGAGGACCTTGTCGGCCGGCGGGTGGTGGTGCTGG 
CCAACCTCAAGCCTCGGAGCATGCGCGGGGTCAAATCGGCTGGGATGCTGCTCT 
GCGCCGCCAACGCGGATCACACCGCGGTGGAGCCGCTGCGGGTCCCGGACGCCG 
CCGTGACGGGGGAGCGGGTCTGGGCGGGGGACGAGGCACTCCTGTCCACGGAGC 
CTGCCACACCCAATCAGGTAAGGACACGTTATTGGTGCGCATGGTGCGAATGCGT 
GGTCTGACCTGCTGTGGGTATGTGTTGTGGGATTGGAAACCGAATGAGGGCCGTT 
CAGGATTGAGCCCTTGGCCCCACCCTGCTCATCCTCTCACGCCCGCAGGTCCAGA 
AGAAGAAAATCTGGGAGGCAGTACAGCCGCTGCTGAGAGTGAACGCCCAGGGG 
ATCGCTACTGTGGCAGGAGAGGCTATGGTGACCAGTGCGGGGCCACTGACCGCG 
CCCACGCTGGTTGACGCCGCGATTTCCTGACGCGAGCGACTGATTCTTGACCTTT 
GAGAAGCCACCACAGCACCATTTTCATTGTTCATCCTTGATTTCAGTACGACTTCT 
CACCATTTCAGTACTGTAGGACCCCCAAAATAGTGTGATCACGCTCGCAAGGCAC 
CTGTGTGATCACGGGGAAGGGCGAATTCCTTTCTTGCGCTATGACACTTCCAGCA 
AAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGA 
TGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCC 
AGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGA 
GCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACT 
CGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCAC 
AACCCGCAAACGGCGCGCCATGCTGCTGCAGGCCTTCCTGTTCCTGCTGGCCGGC 
TTCGCCGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCCGACCGCCCCCTG 
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GTGCACTTCACCCCCAACAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTAC 
GACGAGAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACC 
GTCTGGGGGACGCCCTTGTTCTGGGGCCACGCCACGTCCGACGACCTGACCAACT 
GGGAGGACCAGCCCATCGCCATCGCCCCGAAGCGCAACGACTCCGGCGCCTTCT 
CCGGCTCCATGGTGGTGGACTACAACAACACCTCCGGCTTCTTCAACGACACCAT 
CGACCCGCGCCAGCGCTGCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGA 
GGAGCAGTACATCTCCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCA 
GAAGAACCCCGTGCTGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTC 
TGGTACGAGCCCTCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTAC 
AAGATCGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGT 
TCGCCAACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGT 
CCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAAC 
CCCGGCGCCCCGGCCGGCGGCTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACG 
GCACCCACTTCGAGGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGG 
ACTACTACGCCCTGCAGACCTTCTTCAACACCGACCCGACCTACGGGAGCGCCCT 
GGGCATCGCGTGGGCCTCCAACTGGGAGTACTCCGCCTTCGTGCCCACCAACCCC 
TGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGG 
CCAACCCGGAGACGGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCA 
GCAACGCCGGCCCCTGGAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCA 
ACAGCTACAACGTCGACCTGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGG 
TGTACGCCGTCAACACCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTC 
CCTCTGGTTCAAGGGCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGA 
GGTGTCCGCGTCCTCCTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTG 
AAGGAGAACCCCTACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAG 
AGCGAGAACGACCTGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATC 
CTGGAGCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGA 
CCACCGGGAACGCCCTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGT 
TCTACATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGATTAATTAACTCGAGGCA 
GCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGT 
TGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAG 
CCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTG 
CTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATC 
CCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTG 
CTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTG 
CAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAA 
CACAAATGGAAAGCTT 

SEQ ID NO: 180 
Homologous recombination construct SZ726 

CCCGTGATCACACAGGTGCCTTGCGAGCGTGATCACACTATTTTGGGGGTCCTAC 
AGTACTGAAATGGTGAGAAGTCGTACTGAAATCAAGGATGAACAATGAAAATGG 
TGCTGTGGTGGCTTCTCAAAGGTCAAGAATCAGTCGCTCGCGTCAGGAAATCGCG 
GCGTCAACCAGCGTGGGCGCGGTCAGTGGCCCCGCACTGGTCACCATAGCCTCTC 
CTGCCACAGTAGCGATCCCCTGGGCGTTCACTCTCAGCAGCGGCTGTACTGCCTC 
CCAGATTTTCTTCTTCTGGACCTGCGGGCGTGAGAGGATGAGCAGGGTGGGGCCA 
AGGGCTCAATCCTGAACGGCCCTCATTCGGTTTCCAATCCCACAACACATACCCA 
CAGCAGGTCAGACCACGCATTCGCACCATGCGCACCAAATAACGTGTCCTTACCT 
GATTGGGTGTGGCAGGCTCCGTGGACAGGAGTGCCTCGTCCCCCGCCCAGACCC 
GCTCCCCCGTCACGGCGGCGTCCGGGACCCGCAGCGGCTCCACCGCGGTGTGATC 
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CGCGTTGGCGGCGCAGAGCAGCATCCCAGCCGATTTGACCCCGCGCATGCTCCG 
AGGCTTGAGGTTGGCCAGCACCACCACCCGCCGGCCGACAAGGTCCTCCAGGGT 
CACGTGCCGGACCAGGCCACTCACGATGGTGCGAGGGCCCCCCTCCTCGCCGAG 
GTCGATCTGCTCGACGTACAGACTGCGACATGCGTGGCGAGTGGTCATCAGAAG 
GAAGCAGGTGTGCAGAAGGGGCACGTGGTTGGTATTGAGAGTAGCCAAAGCTTT 
GTGCCAATCAGAAAGTCAACGCAGCTGCCTGCCTGGCTCGCGTACAATTCCTTTC 
TTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCG 
GCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGC 
ATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCC 
GATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCA 
CTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCG 
CCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACGGCGCGCCATGCTGCTGCAG 
GCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGACGA 
ACGAGACGTCCGACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGA 
ACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACCTGTACT 
TCCAGTACAACCCGAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGGCCACGC 
CACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGCCCCGAA 
GCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTGGTGGACTACAACAACACC 
TCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCTGCGTGGCCATCTGGA 
CCTACAACACCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGGACGGCG 
GCTACACCTTCACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACTCCACCCA 
GTTCCGCGACCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAAGTGGATCATGACC 
GCGGCCAAGTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCTGAAG 
TCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGCTACCAGTACG 
AGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTCCTACT 
GGGTGATGTTCATCTCCATCAACCCCGGCGCCCCGGCCGGCGGCTCCTTCAACCA 
GTACTTCGTCGGCAGCTTCAACGGCACCCACTTCGAGGCCTTCGACAACCAGTCC 
CGCGTGGTGGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAACACCG 
ACCCGACCTACGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACTGGGAGTACT 
CCGCCTTCGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTC 
TCCCTCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAG 
GCCGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCGCCACC 
AACACCACGTTGACGAAGGCCAACAGCTACAACGTCGACCTGTCCAACAGCACC 
GGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGACGATCTCCA 
AGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAGGACCCCGAGGA 
GTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTTCCTGGACCGCGGG 
AACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTACTTCACCAACCGCATGAGC 
GTGAACAACCAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTACAAGGTGTAC 
GGCTTGCTGGACCAGAACATCCTGGAGCTGTACTTCAACGACGGCGACGTCGTGT 
CCACCAACACCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGAACATGAC 
GACGGGGGTGGACAACCTGTTCTACATCGACAAGTTCCAGGTGCGCGAGGTCAA 
GTGATTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGA 
CGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATA 
TCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTT 
TTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTC 
CCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATC 
CCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCT 
CCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGC 
ACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTTGAGCTCGGTACCCGTA 
CCCATCAGCATCCGGGTGAATCTTGGCCTCCAAGATATGGCCAATCCTCACATCC 
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AGCTTGGCAAAATCGACTAGACTGTCTGCAAGTGGGAATGTGGAGCACAAGGTT 
GCTTGTAGCGATCGACAGACTGGTGGGGTACATTGACAGGTGGGCAGCGCCGCA 
TCCATCGTGCCTGACGCGAGCGCCGCCGGTTGCTCGCCCGTGCCTGCCGTCAAAG 
AGCGGCAGAGAAATCGGGAACCGAAAACGTCACATTGCCTGATGTTGTTACATG 
CTGGACTAGACTTTCTTGGCGTGGGTCTGCTCCTCGCCAGGTGCGCGACGCCTCG 
GGGCTGGGTGCGAGGGAGCCGTGCGGCCACGCATTTGACAAGACCCAAAGCTCG 
CATCTCAGACGGTCAACCGTTCGTATTATACATTCAACATATGGTACATACGCAA 
AAAGCATG 

SEQ ID NO: 181 
Homologous recombination: Targeting cassette for disruption of Prototheca moriformis 
stearoyl ACP desaturase coding region ((3-tubulin driven suc2 cassette) 

TTTGGCCCCGCTTTCCAGCTCCGGATCTGCTGGCGTCCGCCGCGAGACGTGACAT 
CGCACGTCGCCGGGAGCGCCAGCTTGATCACTTGGCAGGGGGCCGTGCTCTACA 
AATACCAGGCCCCGCGGCGGTCAGTTCGCACATCCAATACCTGCCGAGCCATCTT 
GCCTACACTTTTTATCGACTCCTCTACTCTGTTCGCGAGAGCGCTCGGTCCAGGCT 
TGGAATTCGCCGAATTCAGCTCGATCAGTCGCTTCTGCAACTGATCTCGGCCGTT 
CGCAGACTGCCTTTTCTCAGCTTGTCAGGTAGCGAGTTGTTGTTTTATATTTATTC 
GATTTCATCTGTGTTGCATGTCTTGTTCGTGCTGTGCGTTCTTTCTGGGCCGCGCT 
GTCGGGTCGCATGGGCTAGCTGTACTCATGTTAGTCATGCCGGTCCGACCTTGTT 
CGAGGAAGGCCCCACACTGAGCGTGCCCTCTTTCTACACCCCTTGTGCAGAAATT 
AGATAGAAAGCAGAATTCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGG 
GCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGAC 
CCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGC 
GCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAA 
GCCATATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGT 
GATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCA 
AACGGCGCGCCATGCTGCTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGC 
CAAGATCAGCGCCTCCATGACGAACGAGACGTCCGACCGCCCCCTGGTGCACTTC 
ACCCCCAACAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTACGACGAGAAG 
GACGCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGG 
ACGCCCTTGTTCTGGGGCCACGCCACGTCCGACGACCTGACCAACTGGGAGGAC 
CAGCCCATCGCCATCGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCA 
TGGTGGTGGACTACAACAACACCTCCGGCTTCTTCAACGACACCATCGACCCGCG 
CCAGCGCTGCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTA 
CATCTCCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCC 
GTGCTGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGAGC 
CCTCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGA 
TCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGA 
GGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAG 
CAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAACCCCGGCGCCC 
CGGCCGGCGGCTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTT 
CGAGGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGC 
CCTGCAGACCTTCTTCAACACCGACCCGACCTACGGGAGCGCCCTGGGCATCGCG 
TGGGCCTCCAACTGGGAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCT 
CCATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGA 
GACGGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGG 
CCCCTGGAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCTACAA 
CGTCGACCTGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTC 
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AACACCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCA 
AGGGCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGT 
CCTCCTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACC 
CCTACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACG 
ACCTGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTA 
CTTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGAAC 
GCCCTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGTTCTACATCGAC 
AAGTTCCAGGTGCGCGAGGTCAAGTGATTAATTAACTCGAGGCAGCAGCAGCTC 
GGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACA 
CTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTG 
TTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGA 
ATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAA 
CTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCC 
CTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAA 
ACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGA 
CCGACACGCCCCCGGCCCAGGTCCAGTTCTCCTGGGTCTTCCAGAGGCCCGTCGC 
CATGTAAAGTGGCAGAGATTGGCGCCTGATTCGATTTGGATCCAAGGATCTCCAA 
TCGGTGATGGGGACTGAGTGCCCAACTACCACCCTTGCACTATCGTCCTCGCACT 
ATTTATTCCCACCTTCTGCTCGCCCTGCCGGGCGATTGCGGGCGTTTCTGCCCTTG 
ACGTATCAATTTCGCCCCTGCTGGCGCGAGGATTCTTCATTCTAATAAGAACTCA 
CTCCCGCCAGCTCTGTACTTTTCCTGCGGGGCCCCTGCATGGCTTGTTCCCAATGC 
TTGCTCGATCGACGGCGCCCATTGCCCACGGCGCTGCCGCATCCATGTGAAGAAA 
CACGGAAGAGTGCGAAGACTGGAAGTGAATTAAGAGTATAAGAAGAGGTACCA 
AGGGATTCTCAGGTGCTCTTAGGAACGGCTTTTCCTTCGCCAAGAGAAACTGCTA 
CTGCTCGTGTCGCCACGGTGGTCAAGCCGCCCCATCTGCGATCCACCAGGCCCAT 
CCGCGGACTCGCGATCAGCCTGCTGGATCCGGACTGCCGACCTGACCGCTCGCAT 
CCACCATTACAACCCTCCAATTGGACACCACTCCCACGTCCTAAAGTTCACCATG 
CAAGCTGATCGATCGCATTCGCCGATGCACTCGCCTGCCACAGAGGTGTGCGCTT 
CGGACTAGCGTGCAGGCGCCCCGAGGCCACCAGCATGCACCGATGGAAGCGGGC 
ACGGCCGCTGCTCCAGGTCGCTGGCTCGCTCAGACCCATAGCAACCTCCGCTGCG 
TCCCTAAATGTCACACAGAGCGTCTTTGATGGGTACGGATGGGAGAGAATCTGAT 
TGGGCATTGCTGGTGCAGTGCAGGAAGATGGCAAGTGCACAGTCAGTCATGCTG 
TACAAACTGGTGCCTCGTAGTATTGACTCGTATAGTGCATAGTATCATGCATGGT 
CGTTACTTGCAA 

SEQ ID NO: 182 
Homologous recombination: Targeting cassette for disruption of Prototheca moriformis 
stearoyl ACP desaturase coding region (suc2 cassette alone) 

TTTGGCCCCGCTTTCCAGCTCCGGATCTGCTGGCGTCCGCCGCGAGACGTGA 
CATCGCACGTCGCCGGGAGCGCCAGCTTGATCACTTGGCAGGGGGCCGTGCT 

CTACAAATACCAGGCCCCGCGGCGGTCAGTTCGCACATCCAATACCTGCCGA 
GCCATCTTGCCTACACTTTTTATCGACTCCTCTACTCTGTTCGCGAGAGCGCTC 

GGTCCAGGCTTGGAATTCGCCGAATTCAGCTCGATCAGTCGCTTCTGCAACT 
GATCTCGGCCGTTCGCAGACTGCCTTTTCTCAGCTTGTCAGGTAGCGAGTTGT 
TGTTTTATATTTATTCGATTTCATCTGTGTTGCATGTCTTGTTCGTGCTGTGCGT 

TCTTTCTGGGCCGCGCTGTCGGGTCGCATGGGCTAGCTGTACTCATGTTAGTC 

ATGCCGGTCCGACCTTGTTCGAGGAAGGCCCCACACTGAGCGTGCCCTCTTT 
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CTACACCCCTTGTGCAGAAATTAGATAGAAAGCAATGCTGCTGCAGGCCTTC 
CTGTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGACGAACG 
AGACGTCCGACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGA 
ACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACCTGT 
ACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGG 
CCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCAT 
CGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTGGTGGAC 
TACAACAACACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCT 
GCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCT 
CCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCG 
TGCTGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGA 
GCCCTCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGAT 
CGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTC 
GCCAACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAG 
GTCCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCA 
TCAACCCCGGCGCCCCGGCCGGCGGCTCCTTCAACCAGTACTTCGTCGGCAG 
CTTCAACGGCACCCACTTCGAGGCCTTCGACAACCAGTCCCGCGTGGTGGAC 
TTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAACACCGACCCGACCT 
ACGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACTGGGAGTACTCCGCCTT 
CGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTCTCCC 
TCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAGG 
CCGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCGCCA 
CCAACACCACGTTGACGAAGGCCAACAGCTACAACGTCGACCTGTCCAACA 
GCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGA 
CGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAG 
GACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTT 
CCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTACTT 
CACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGACCT 
GTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTAC 
TTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGA 
ACGCCCTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGTTCTACAT 
CGACAAGTTCCAGGTGCGCGAGGTCAAGTGACCGACACGCCCCCGGCCCAG 
GTCCAGTTCTCCTGGGTCTTCCAGAGGCCCGTCGCCATGTAAAGTGGCAGAG 
ATTGGCGCCTGATTCGATTTGGATCCAAGGATCTCCAATCGGTGATGGGGAC 
TGAGTGCCCAACTACCACCCTTGCACTATCGTCCTCGCACTATTTATTCCCAC 
CTTCTGCTCGCCCTGCCGGGCGATTGCGGGCGTTTCTGCCCTTGACGTATCAA 
TTTCGCCCCTGCTGGCGCGAGGATTCTTCATTCTAATAAGAACTCACTCCCGC 
CAGCTCTGTACTTTTCCTGCGGGGCCCCTGCATGGCTTGTTCCCAATGCTTGCT 
CGATCGACGGCGCCCATTGCCCACGGCGCTGCCGCATCCATGTGAAGAAAC 
ACGGAAGAGTGCGAAGACTGGAAGTGAATTAAGAGTATAAGAAGAGGTAC 
CAAGGGATTCTCAGGTGCTCTTAGGAACGGCTTTTCCTTCGCCAAGAGAAAC 
TGCTACTGCTCGTGTCGCCACGGTGGTCAAGCCGCCCCATCTGCGATCCACC 
AGGCCCATCCGCGGACTCGCGATCAGCCTGCTGGATCCGGACTGCCGACCTG 
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ACCGCTCGCATCCACCATTACAACCCTCCAATTGGACACCACTCCCACGTCC 
TAAAGTTCACCATGCAAGCTGATCGATCGCATTCGCCGATGCACTCGCCTGC 
CACAGAGGTGTGCGCTTCGGACTAGCGTGCAGGCGCCCCGAGGCCACCAGC 
ATGCACCGATGGAAGCGGGCACGGCCGCTGCTCCAGGTCGCTGGCTCGCTC 
AGACCCATAGCAACCTCCGCTGCGTCCCTAAATGTCACACAGAGCGTCTTTG 
ATGGGTACGGATGGGAGAGAATCTGATTGGGCATTGCTGGTGCAGTGCAGG 
AAGATGGCAAGTGCACAGTCAGTCATGCTGTACAAACTGGTGCCTCGTAGTA 
TTGACTCGTATAGTGCATAGTATCATGCATGGTCGTTACTTGCAA 

SEQ ID NO: 183 
Cuphea wrightii acyl-ACP thioesterase Genbank ACCESSION 	U56103 

VERSION 	U56103.1 GI:1336005 

MVAAAAS SAFF SVP TP GT S PKP GKF GNWP S S L SVP F KP DNGGF H 
VKANASAHPKANGSAVNLKSGSLETPPRSF INQLP DL SMLL SK I TTVF GAAEKQWKRP 
GMLVEPF GVDRIFQDGVFFRQSF S IRS YE I GVDRTAS IETLMNIFQETSLNHCKS I GL 
LNDGFGRTPEMCKRDL IWVVTKI QVEVNRYP TWGD T I EVNTWVSE S GKNGMGRDWL I S 
DCRTGE IL IRATSVWAMMNQNTRRLSKFPYEVRQE IAPHFVDSAPVIEDDRKLHKLDV 
KTGDS IRDGLTPRWNDLDVNQHVNNVKY I GW I LKSVP IEVFE TQELC GVTLEYRRECG 
RDSVLE SVTTMDPAKEGDRCVYQHLLRLEDGAD I T I GRTEWRPKNAGANGAI S SGKTS 
NGNSVS 

SEQ ID NO: 184 
Cuphea wrightii acyl-ACP thioesterase Genbank ACCESSION 	U56104 

VERSION 	U56104.1 GI:1336007 

MVVAAAASSAFFPVPAPRPTPKPGKFGNWPS SLSQPFKPKSNPN 
GRF QVKANVSP HPKANGSAVSLKSGSLNTLE DPP S SPPPRTF LNQLP DWSRLRTAI TT 
VFVAAEKQFTRLDRKSKRPDMLVDWFGSETIVQDGLVFRERF S IRSYE I GADRTAS IE 
TLMNHLQDTSLNHCKSVGLLNDGFGRTPEMCTRDL IWVLTKMQIVVNRYPTWGDTVE I 
N SWF SQSGKIGMGREWL I S DCNT GE I LVRAT SAWAMMNQKTRRF SKLPCEVRQEIAPH 
FVDAPPVIEDNDRKLHKFDVKTGDS I CKGLTPGWNDF DVNQHVSNVKY I GW I LESMPT 
EVLETQELCSLTLEYRRECGRESVVESVTSMNPSKVGDRSQYQHLLRLEDGAD IMKGR 
TEWRPKNAGTNRAI S T 

SEQ ID NO: 185 
Cuphea wrightii beta-ketoacyl-ACP synthase II Genbank ACCESSION No. U67317 

VERSION 	U67317.1 

MAAAASMVASPF CTWLVAS CMS T SF DNDPRS P SVKRFPRRKRVL 
S QRGS TF QCLVASC I DPCDQYRS SASL SF LGDNGFASLF GSKPFMSNRGHRRLRRASH 
S GEAMAVALQPAQEAGTKKKPVI KQRRVVVT GMGVVTPL GHEP DVFYNNLL DGVS G I S 
E IE TF DC TQFP TRIAGE IKSF STDGWVAPKL SKRMDKFMLYLLTAGKKALADGGI TDE 
VMKELDKRKCGVL I G S GMGGMKVFNDAI EALRVSYKKMNPF CVPFAT TNMG SAMLAMD 
LGWMGPNYS I S TACATSNF C I LNAANH I IRGEADMMLCGGSDAVI IP I GLGGFVACRA 
L SQRNSDPTKASRPWDSNRDGFVMGEGAGVL LLEE LEHAKKRGAT IYAEF L GGSF TCD 
AYHMTEP HPE GAGVI LC I E KALAQAGVSKE DVNY I NAHAT S T SAGD I KEYQALARCF G 
QNSELRVNSTKSMIGHLLGAAGGVEAVTVVQAIRTGWIHPNLNLEDPDKAVDAKLLVG 
PKKERLNVKVGLSNSFGFGGHNS S I LFAPCNV 
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SEQ ID NO: 186 
Cuphea hookeriana 3-ketoacyl-ACP synthase (Kas4) 

Genbank ACCESSION AF060519 VERSION 	AF060519.2 GI:30995500 

MATASCMVASPFCTWLVAACMPTSSDNDPRSLSHKRLRLSRRRR 
T LS SHCSLRGSTFQCLDPCNQQRFLGDNGFASLFGSKPLRSNRGHLRLGRTSHSGEVM 
AVAMQPAQEVS TNKKPATKQRRVVVTGMGVVTPLGHDPDVYYNNLLDGI SG I SE I ENF 
DCSQFPTRIAGE IKSFSTDGWVAPKFSERMDKFMLYMLTAGKKALADGGITEDAMKEL 
NKRKCGVL I GS GLGGMKVF SDS I EALRT SYKKI SPF CVPF S TTNMGSAI LAMDLGWMG 
PNYS I S TACAT SNF C I LNAANH I I KGEADMMLCGG S DAAVLPVGLGGFVACRALS QRN 
NDP TKAS RPWD SNRD GFVMGE GAGVLL LEE LE HAKKRGAT I YAEF LGGSF T CDAYHMT 
EPHPEGAGVILCIEKALAQSGVSREDVNYINAHATSTPAGDIKEYQALAHCFGQNSEL 
RVNSTKSMIGHLLGGAGGVEAVAVVQAIRTGWIHPNINLEDPDEGVDAKLLVGPKKEK 
LKVKVGLSNSFGFGGHNSS I LFAPCN 

SEQ ID NO: 187 
oleoyl-acyl carrier protein thioesterase [Carthamus tinctorius] (safflower). 

Genbank accession no. AAA33019 VERSION 	AAA33019.1 GI:404026 

MLSKGAPAAP AVAAMYNASA KDTTFALTHS RSIGSVSIRR RYNVFLCNSS SSSRKVSPLL 
AVATGEQPSG VASLREADKE KSLGNRLRLG SLTEDGLSYK EKFVIRCYEV GINKTATIET 
IANLLQEVGG NHAQGVGFST DGFATTTTMR KLHLIWVTAR MHIEIYRYPA WSDVIEIETW 
VQGEGKVGTR RDWILKDYAN GEVIGRATSK WVMMNEDTRR LQKVSDDVRE EYLVFCPRTL 
RLAFPEENNN SMKKIPKLED PAEYSRLGLV PRRSDLDMNK HVNNVTYIGW ALESIPPEII 
DTHELQAITL DYRRECQRDD IVDSLTSREP LGNAAGVKFK EINGSVSPKK DEQDLSRFMH 
LLRSAGSGLE INRCRTEWRK KPAKR 

SEQ ID NO: 188 
Arabidopsis thaliana (thale cress) Genbank accession no: NP_566464 VERSION 	NP_566464.1 

MTKEVCSNIG LWLLLTLLIG NYVVNLEASH HVYKRLTQST NTKSPSVNQP YRTGFHFQPP 
KNWMNDPNGP MIYKGIYHLF YQWNPKGAVW GNIVWAHSTS TDLINWDPHP PAIFPSAPFD 
INGCWSGSAT ILPNGKPVIL YTGIDPKNQQ VQNIAEPKNL SDPYLREWKK SPLNPLMAPD 
AVNGINASSF RDPTTAWLGQ DKKWRVIIGS KIHRRGLAIT YTSKDFLKWE KSPEPLHYDD 
GSGMWECPDF FPVTRFGSNG VETSSFGEPN EILKHVLKIS LDDTKHDYYT IGTYDRVKDK 
FVPDNGFKMD GTAPRYDYGK YYASKTFFDS AKNRRILWGW TNESSSVEDD VEKGWSGIQT 
IPRKIWLDRS GKQLIQWPVR EVERLRTKQV KNLRNKVLKS GSRLEVYGVT AAQADVEVLF 
KVRDLEKADV IEPSWTDPQL ICSKMNVSVK SGLGPFGLMV LASKNLEEYT SVYFRIFKAR 
QNSNKYVVLM CSDQSRSSLK EDNDKTTYGA FVDINPHQPL SLRALIDHSV VESFGGKGRA 
CITSRVYPKL AIGKSSHLFA FNYGYQSVDV LNLNAWSMNS AQIS 

SEQ ID NO: 189 
Codon optimized coding region of Cocos nucifera FatB3-B 

1 ACTAGTATGG TGGCCTCCGT GGCCGCCTCC TCCTCCTTCT TCCCCGTGCC CTCCTCCTCC 

61 TCCTCCGCCT CCGCCAAGGC CTCCCGCGGC ATCCCCGACG GCCTGGACGT GCGCGGCATC 

121 GTGGCCAAGC CCGCCTCCTC CTCCGGCTGG ATGCAGGCCA AGGCCTCCGC CCGCGCCATC 

181 CCCAAGATCG ACGACACCAA GGTGGGCCTG CGCACCGACG TGGAGGAGGA CGCCGCCTCC 

241 ACCGCCCGCC GCACCTCCTA CGGGCGCGCC AACCAGCTGC CCGACTGGTC CATGCTGCTG 

301 GCCGCCATCC GCACCATCTT CTCCGCCGCC GAGAAGCAGT GGACCCTGCT GGACTCCAAG 

361 AAGCGCGGCG CCGACGCCGT GGCCGACGCC TCCGGCGTGG GCAAGATGGT GAAGAACGGC 

421 CTGGTGTACC GCCAGAACTT CTCCATCCGC TCCTACGAGA TCGGCGTGGA CAAGCGCGCC 

481 TCCGTGGAGG CCCTGATGAA CCACTTCCAG GAGACCTCCC TGAACCACTG CAAGTGCATC 

541 GGCCTGATGC ACGGCGGCTT CGGCTGCACC CCCGAGATGA CCCGCCGCAA CCTGATCTGG 

601 GTGGTGGCCA AGATGCTGGT GCACGTGGAG CGCTACCCCT GGTGGGGCGA CGTGGTGCAG 

661 ATCAACACCT GGATCTCCTC CTCCGGCAAG AACGGCATGG GCCGCGACTG GCACGTGCAC 
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721 GACTGCCAGA CCGGCCTGCC CATCATGCGC GGCACCTCCG TGTGGGTGAT GATGGACAAG 

781 CACACCCGCC GCCTGTCCAA GCTGCCCGAG GAGGTGCGCG CCGAGATCAC CCCCTTCTTC 

841 TCCGAGCGCG ACGCCGTGCT GGACGACAAC GGCCGCAAGC TGCCCAAGTT CGACGACGAC 

901 TCCGCCGCCC ACGTGCGCCG CGGCCTGACC CCCCGCTGGC ACGACTTCGA CGTGAACCAG 

961 CACGTGAACA ACGTGAAGTA CGTGGGCTGG ATTCTGGAGT CCGTGCCCGT GTGGATGCTG 

1021 GACGGCTACG AGGTGGCCAC CATGTCCCTG GAGTACCGCC GCGAGTGCCG CATGGACTCC 

1081 GTGGTGCAGT CCCTGACCGC CGTGTCCTCC GACCACGCCG ACGGCTCCCC CATCGTGTGC 

1141 CAGCACCTGC TGCGCCTGGA GGACGGCACC GAGATCGTGC GCGGCCAGAC CGAGTGGCGC 

1201 CCCAAGCAGC AGGCCCGCGA CCTGGGCAAC ATGGGCCTGC ACCCCACCGA GTCCAAGTGA 

1261 TTAATTAACT CGAG 

SEQ ID NO: 190 
Aspergillus awamori, preproglucoamylase G1, Genbank accession no. AAB59296 

VERSION 	AAB59296.1 

MSFRSLLALS GLVCTGLANV ISKRATLDSW LSNEATVART AILNNIGADG AWVSGADSGI 
VVASPSTDNP DYFYTWTRDS GLVLKTLVDL FRNGDTSLLS TIENYISAQA IVQGISNPSG 
DLSSGAGLGE PKFNVDETAY TGSWGRPQRD GPALRATAMI GFGQWLLDNG YTSTATDIVW 
PLVRNDLSYV AQYWNQTGYD LWEEVNGSSF FTIAVQHRAL VEGSAFATAV GSSCSWCDSQ 
APEILCYLQS FWTGSFILAN FDSSRSGKDA NTLLGSIHTF DPEAACDDST FQPCSPRALA 
NHKEVVDSFR SIYTLNDGLS DSEAVAVGRY PEDTYYNGNP WFLCTLAAAE QLYDALYQWD 
KQGSLEVTDV SLDFFKALYS DAATGTYSSS SSTYSSIVDA VKTFADGFVS IVETHAASNG 
SMSEQYDKSD GEQLSARDLT WSYAALLTAN NRRNSVVPAS WGETSASSVP GTCAATSAIG 
TYSSVTVTSW PSIVATGGTT TTATPTGSGS VTSTSKTTAT ASKTSTSTSS TSCTTPTAVA 
VTFDLTATTT YGENIYLVGS ISQLGDWETS DGIALSADKY TSSDPLWYVT VTLPAGESFE 
YKFIRIESDD SVEWESDPNR EYTVPQACGT STATVTDTWR 

SEQ ID NO: 191 
Rhizopus oryzae (Rhizopus delemar) Glucoamylase 1; 

1,4-alpha-D-glucan glucohydrolase, Genbank accession no. P07683 

VERSION 	P07683.2 

MQLFNLPLKV SFFLVLSYFS LLVSAASIPS SASVQLDSYN YDGSTFSGKI YVKNIAYSKK 
VTVIYADGSD NWNNNGNTIA ASYSAPISGS NYEYWTFSAS INGIKEFYIK YEVSGKTYYD 
NNNSANYQVS TSKPTTTTAT ATTTTAPSTS TTTPPSRSEP ATFPTGNSTI SSWIKKQEGI 
SRFAMLRNIN PPGSATGFIA ASLSTAGPDY YYAWTRDAAL TSNVIVYEYN TTLSGNKTIL 
NVLKDYVTFS VKTQSTSTVC NCLGEPKFNP DASGYTGAWG RPQNDGPAER ATTFILFADS 
YLTQTKDASY VTGTLKPAIF KDLDYVVNVW SNGCFDLWEE VNGVHFYTLM VMRKGLLLGA 
DFAKRNGDST RASTYSSTAS TIANKISSFW VSSNNWIQVS QSVTGGVSKK GLDVSTLLAA 
NLGSVDDGFF TPGSEKILAT AVAVEDSFAS LYPINKNLPS YLGNSIGRYP EDTYNGNGNS 
QGNSWFLAVT GYAELYYRAI KEWIGNGGVT VSSISLPFFK KFDSSATSGK KYTVGTSDFN 
NLAQNIALAA DRFLSTVQLH AHNNGSLAEE FDRTTGLSTG ARDLTWSHAS LITASYAKAG 
APAA 

SEQ ID NO: 192 
Chlamydomonas reinhardtii hydroxymethylpyrimidine phosphate synthase, Genbank accession no. 

XP_001697756, VERSION 	XP_001697756.1 

MQLFARSPAG VRVQQHAQRK SAKVAGRGRL NVRAEAIAMP PAPAEQEKEL QRLEKGNAFE 
ELKAMATSPR QSVNRPQKAE DLTFRQAPTI ADCFPDSEKM YKEVKYDDEI TLRVPFRRIH 
LTTGTDFDVY DTSGPQNVDP RVGLPKLRKP WVERREANGT HARAGVTQMA LARAGIISEE 
MRFAAEREGL DPEFVRSELA RGRAIIPANK CHLELEPCVI GRNFMTKVNS NFGNSAVTSS 
IEEEVEKLQW STIWGADTVM DLSTGHNIFE TREWVMRNSP VPVGTVPIYE ALERADGQVE 
GITWELFRQV LLDQAEQGVD YWTIHAGVLL RHVPLTANRI TGIVSRGGSI HAKLCLMEHK 
ENFAYEHWDE ILDICAKYDI TLSIGDGLRP GCIADANDAA QFAELKTQGE LTRRAWEKNV 
QVMNEGPGHV PLNKIPENMA KQLEWCSEAP FYTLGPLTTD IAPGYDHITS AIGAATIGAL 
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GTALLCYVTP KEHLGLPNRD DVKAGVIAYK IAAHAADLAK GHPAAASWDL ELSKARFEFR 
WRDQFALSLD PVTAQAYHDA TLPQEPAKTA HFCSMCGPKF CSMNITQELR QMVQAEQAQE 
AAAAAAAADD ADLLAAAAEG MKEMSEKFKQ SGAQLYH 

SEQ ID NO: 193 
thiamine biosynthesis protein ThiC [Salmonella enterica subsp. enterica serovar Typhimurium str. 

LT2], Genbank accession no. NP_463033, VERSION 	NP_463033.1 

MSTTTLTRRE QRAKAQHFID TLEGTAFPNS KRIYVTGSQH DIRVPMREIQ LSPTLIGGSK 
DNPQFEENEA VPVYDTSGPY GDPEVAINVQ QGLAKLRQPW IDARNDSEEL DDRSSAYTRE 
RLADDGLDDL RFTGLLTPKR AKAGKRVTQL HYARKGIVTP EMEFIAIREN MGRERIRSEV 
LRHQHPGMNF GARLPENITP EFVRDEVAAG RAIIPANINH PESEPMIIGR NFLVKVNANI 
GNSAVTSSIE EEVEKLVWST RWGADTVMDL STGRYIHETR EWILRNSPVP IGTVPIYQAL 
EKVNGIAEDL TWEAFRDTLL EQAEQGVDYF TIHAGVLLRY VPMTAKRLTG IVSRGGSIMA 
KWCLSHHKEN FLFEHFREIC EICAAYDVSL SLGDGLRPGS IQDANDEAQF SELHTLGELT 
KIAWEYDVQV MIEGPGHVPM HMIQRNMTEE LESCHEAPFY TLGPLTTDIA PGYDHFTSGI 
GAAMIGWFGC AMLCYVTPKE HLGLPNKEDV KQGLITYKIA AHAADLAKGH PGAQIRDNAM 
SKARFEFRWE DQFNLALDPF TARAYHDETL PQESGKVAHF CSMCGPKFCS MKISQEVRDY 
AAAQTIEIGM ADMSEDFRAK GGEIYLKREE A 

SEQ ID NO: 194 
aminoglycoside-3'-O-phosphotransferase [Cloning vector pTAP6].Genbank accession no. ADJ58594, 

VERSION 	ADJ58594.1 

MIEQDGLHAG SPAAWVERLF GYDWAQQTIG CSDAAVFRLS AQGRPVLFVK TDLSGALNEL 
QDEAARLSWL ATTGVPCAAV LDVVTEAGRD WLLLGEVPGQ DLLSSHLAPA EKVSIMADAM 
RRLHTLDPAT CPFDHQAKHR IERARTRMEA GLVDQDDLDE EHQGLAPAEL FARLKARMPD 
GEDLVVTHGD ACLPNIMVEN GRFSGFIDCG RLGVADRYQD IALATRDIAE ELGGEWADRF 
LVLYGIAAPD SQRIAFYRLL DEFF 

SEQ ID NO: 195 
acyl ACP thioesterase [Brassica napus (rape)].Genbank accession no. CAA52070, 

VERSION 	CAA52070.1 

MLKLSCNVTN NLHTFSFFSD SSLFIPVNRR TIAVSSSQLR KPALDPLRAV ISADQGSISP 
VNSCTPADRL RAGRLMEDGY SYKEKFIVRS YEVGINKTAT VETIANLLQE VACNHVQKCG 
FSTDGFATTL TMRKLHLIWV TARMHIEIYK YPAWSDVVEI ETWCQSEGRI GTRRDWILRD 
SATNEVIGRA TSKWVMMNQD TRRLQRVTDE VRDEYLVFCP REPRLAFPEE NNSSLKKIPK 
LEDPAQYSML ELKPRRADLD MNQHVNNVTY IGWVLESIPQ EIIDTHELQV ITLDYRRECQ 
QDDIVDSLTT SEIPDDPISK FTGTNGSAMS SIQGHNESQF LHMLRLSENG QEINRGRTQW 

RKKSSR 

SEQ ID NO: 196 
acyl-ACP thioesterase [Garcinia mangostana], Genbank accession no. AAB51525 

VERSION 	AAB51525.1 

MVATAATSSF FPLTSPSGDA KSGNPGKGSV SFGSMKSKSA ASSRGLQVKA NAQAPTKING 
STDDAQLPAP RTFINQLPDW SMLLAAITTV FLAAEKQWMM LDWKPRRPDM LIDTFGLGRI 
VQDGLVFRQN FSIRSYEIGA DRTASIETVM NHLQETALNH VKTAGLLGDG FGSTPEMSKR 
NLIWVVTKMQ VEVDRYPTWG DVVQVDTWVS ASGKNGMRRD WLLRDGNTGE TLTRASSVWV 
MMNKLTRRLS KIPEEVREEI GSYFVNSDPV VEEDGRKVTK LDDNTADFVR KGLTPKWNDL 
DINQHVNNVK YIGWILESAP QPILETRELS AVTLEYRREC GRDSVLRSLT AVSGGGVGDL 
GHAGNVECQH VLRLEDGAEI VRGRTEWRPK YINNFSIMGQ IPTDAS 

SEQ ID NO: 197 
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Cuphea hookeriana 8:0- and 10:0-ACP specific thioesterase (FatB2) mRNA, complete cds., Genbank 

accession no. U39834, VERSION 	U39834.1 

MVAAAASSAF FPVPAPGASP KPGKFGNWPS SLSPSFKPKS IPNGGFQVKA NDSAHPKANG 
SAVSLKSGSL NTQEDTSSSP PPRTFLHQLP DWSRLLTAIT TVFVKSKRPD MHDRKSKRPD 
MLVDSFGLES TVQDGLVFRQ SFSIRSYEIG TDRTASIETL MNHLQETSLN HCKSTGILLD 
GFGRTLEMCK RDLIWVVIKM QIKVNRYPAW GDTVEINTRF SRLGKIGMGR DWLISDCNTG 
EILVRATSAY AMMNQKTRRL SKLPYEVHQE IVPLFVDSPV IEDSDLKVHK FKVKTGDSIQ 
KGLTPGWNDL DVNQHVSNVK YIGWILESMP TEVLETQELC SLALEYRREC GRDSVLESVT 
AMDPSKVGVR SQYQHLLRLE DGTAIVNGAT EWRPKNAGAN GAISTGKTSN GNSVS 

SEQ ID NO: 198 
acyl-ACP thioesterase FatA [Ricinus communis] (castor bean) Genbank ACCESSION 	ABS30422 

VERSION 	ABS30422.1 

MLKVPCCNAT DPIQSLSSQC RFLTHFNNRP YFTRRPSIPT FFSSKNSSAS LQAVVSDISS 
VESAACDSLA NRLRLGKLTE DGFSYKEKFI VRSYEVGINK TATVETIANL LQEVGCNHAQ 
SVGFSTDGFA TTTSMRKMHL IWVTARMHIE IYKYPAWSDV VEVETWCQSE GRIGTRRDWI 
LTDYATGQII GRATSKWVMM NQDTRRLQKV TDDVREEYLV FCPRELRLAF PEENNRSSKK 
ISKLEDPAQY SKLGLVPRRA DLDMNQHVNN VTYIGWVLES IPQEIIDTHE LQTITLDYRR 
ECQHDDIVDS LTSVEPSENL EAVSELRGTN GSATTTAGDE DCRNFLHLLR LSGDGLEINR 
GRTEWRKKSA R 

SEQ ID NO: 199 
stearoyl-acyl-carrier protein desaturase [Ricinus communis] Genbank ACCESSION 	AAA74692 

VERSION 	AAA74692.1 

FRQITKNQKK KVRKKTMALK LNPFLSQTQK LPSFALPPMA STRSPKFYMA STLKSGSKEV 
ENLKKPFMPP REVHVQVTHS MPPQKIEIFK SLDNWAEENI LVHLKPVEKC WQPQDFLPDP 
ASDGFDEQVR ELRERAKEIP DDYFVVLVGD MITEEALPTY QTMLNTLDGV RDETGASPTS 
WAIWTRAWTA EENRHGDLLN KYLYLSGRVD MRQIEKTIQY LIGSGMDPRT ENSPYLGFIY 
TSFQERATFI SHGNTARQAK EHGDIKLAQI CGTIAADEKR HETAYTKIVE KLFEIDPDGT 
VLAFADMMRK KISMPAHLMY DGRDDNLFDH FSAVAQRLGV YTAKDYADIL EFLVGRWKVD 
KLTGLSAEGQ KAQDYVCRLP PRIRRLEERA QGRAKEAPTM PFSWIFDRQV KL 

SEQ ID NO: 200 
stearoyl-ACP desaturase [Olea europaea] Genbank ACCESSION AAB67840 VERSION 

AAB67840.1 

MALKLCFPPH KMPSFPDARI RSHRVFMAST IHSPSMEVGK VKKPFTPPRE VHVQVTHSLA 
PEKREIFNSL NNWAQENILV LLKDVDKCWQ PSDFLPDSAS EGFDEQVMEL RKRCKEIPDD 
YFIVLVGDMI TEEALPTYQT MLNTLDGVRD ETGASLTPWA IWTRAWTAEE NRHGDLLNKY 
LYLSGRVDMK QIEKTIQYLI GSGMDPRTEN NPYLGFIYTS FQERATFISH GNTARLAKEH 
GDLKLAQICG IIAADEKRHE TAYTKIVEKL FEIDPDGTVL ALADMMRKKV SMPAHLMYDG 
QDDNLFENFS SVAQRLGVYT AKDYADILEF LVGRWDIEKL TGLSGEGRKA QDYVCTLPPR 
IRRLEERAQS RVKKASATPF SWIFGREINL 

SEQ ID NO: 201 
Myristoyl-acyl carrier protein thioesterase, chloroplastic; Cuphea hookeriana, Genbank ACCESSION 

Q39513 VERSION 	Q39513.1 

MVATAASSAF FPLPSADTSS RPGKLGNKPS SLSPLKPKST PNGGLQVKAN ASAPPKINGS 
PVGLKSGGLK TQEDAHSAPP PRTFINQLPD WSMLLAAITT VFLAAEKQWM MLDWKPKRPD 
MLVDPFGLGS IVQDGLVFRQ NFSIRSYEIG ADRTASIETV MNHLQETALN HVKIAGLSND 
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GFGRTPEMYK RDLIWVVAKM QVMVNRYPTW GDTVEVNTWV AKSGKNGMRR DWLISDCNTG 
EILTRASSVW VMMNQKTRRL SKIPDEVRNE IEPHFVDSPP VIEDDDRKLP KLDEKTADSI 
RKGLTPRWND LDVNQHVNNV KYIGWILEST PPEVLETQEL CSLTLEYRRE CGRESVLESL 
TAMDPSGGGY GSQFQHLLRL EDGGEIVKGR TEWRPKNGVI NGVVPTGESS PGDYS 

SEQ ID NO: 202 
thioesterase FatB1-1 [Cuphea hookeriana], Genbank ACCESSION 	AAC72882 VERSION 

AAC72882.1 

MVATAASSAF FPVSSPVTSS RPGKPGNGSS SFSPIKPKFV ANGGLQVKAN ASAPPKINGS 
SVGLKSCSLK TQEDTPSAPA PRTFINQLPD WSMLLAAITT VFLAAEKQWM MLDWKPKRPD 
MLVDPFGLGS IVQHGLVFRQ NFSIRSYEIG ADRTASIETV MNHLQETALN HVKSAGLMND 
GFGRTPEMYK KDLIWVVAKM QVMVNRYPTW GDTVEVNTWV AKSGKNGMRR DWLISDCNTG 
EILTRASSVW VMMNQKTRRL SKIPDEVRHE IEPHFVDSPP VIEDDDRKLP KLDDKTADSI 
RKGLTPKWND LDVNQHVNNV KYIGWILEST PQEVLETQEL CSLTLEYRRE CGRESVLESL 
TAADPSGKGF GSQFQHLLRL EDGGEIVKGR TEWRPKTAGI NGAIPSGETS PGDS 

SEQ ID NO: 203 
Uc FatB2 [Umbellularia californica], Genbank ACCESSION 	AAC49001 VERSION 	AAC49001.1 

MVTTSLASAF FSMKAVMLAP DGSGIKPRSS GLQVRAGKEQ NSCKMINGTK VKDTEGLKGR 
STLHGWSMPL ELITTIFSAA EKQWTNLVSK PPQLLDDHLG LHGLVFRRTF AIRCSEVGPD 
RSTSIVAVMN YLQEAACNHA ESLGLLGDGF GETLEMSRRD LIWVVRRTHV VVERYPAWGD 
TVEVEAWIGA AGNIGMRRHF LVRDCKTGHI LARCTSVSVM MNMRTRRLSK IPQEVRGEID 
PLFIEKFAVK EGEIKKLQKF NDSTADYIQG GWTPRWNDLD VNQHVNNIKY VGWIFKSVPD 
SIYENHHLSS ITLEYRRECT RGRALQSLTT VCGGSSEAGI ICEHLLQLED GSEVLRGRTD 
WRPKRTDSFE GISERFPQQE PHN 

SEQ ID NO: 204 
palmitoyl-ACP thioesterase [Elaeis guineensis], (African oil palm). Genbank ACCESSION 

ABD83939 VERSION 	ABD83939.1 

MVASIAASAF FPTPSFSPTA SAKASKTIGE GSENLDARGI IAKPTSSSAA MQGKVMAQAV 
SKINGAKVGL KAESQKAEED AAPSSAPRTF YNQLPDWSVL LAAVTTIFLA AEKQWTLLDW 
KPRRPDMLTD AFSLGKIVQD GLVFKQNFSI RSYEIGADRT ASIETLMNHL QETALNHVRS 
AGLMGDGFGA TPEMSKRNLI WVVTKVRVLI EHYPSWGDVV EVDTWVGPAG KNGMRRDWHV 
RDHRTGQTIL RATRVWVMMN KNTRKLSKVP EEVRAEIGPY FVERAAIVDE DSRKLPKLDE 
DTTDYVKKGL TPRWSDLDVN QHVNNVKYIG WILESAPISI LENHELASMT LEYRRECGRD 
SVLQSLTAVA NDCTGGLPEA SIECQHLLQL ECGAEIVRGR TQWRPRRASG PTSAGSA 

SEQ ID NO: 205 
palmitoyl-acyl carrier protein thioesterase [Elaeis guineensis] (African oil palm) Genbank ACCESSION 

AAD42220 VERSION 	AAD42220.2 

MVASIVAWAF FPTPSFSPTA SAKASKTIGE GSENLNVRGI IAKPTSSSAA KQGKVMAQAV 
PKINGAKVGL KAESQKAEED AAPSSAPRTF YNQLPDWSVL LAAVTTIFLA AEKQWTLLDW 
KPRRPDMLTG AFSLGKIVQD GLVFRQNFSI RSYEIGADRT ASIETLMNHL QETALNHVRN 
AGLLGDGFGA TPEMSKRNLI WVVTKMQVLI EHYPSWGDVV EVDTWVGASG KNGMRRDWHV 
RDYRTGQTIL RATSIWVMMD KHTRKLSKMP EEVRAEIGPY FMEHAAIVDE DSRKLPKLDD 
DTADYIKWGL TPRWSDLDVN QHVNNVKYIG WILESAPISI LENHELASMT LEYRRECGRD 
SVLQSLTAVA NDCTGGLPEA SIECQHLLQL ECGAEIVRGR TQWRPRRASG PTSAGSA 

SEQ ID NO: 206 
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palmitoyl-ACP thioesterase [Elaeis guineensis]. Genbank ACCESSION 	AAL15645 VERSION 

AAL 15645.1 

FYNQLPDWSV LLAAVTTIFL AAEKQWTLLD WKPRRPDMLA DAFGLGKIVQ DGLVFKQNFS 
IRSYEIGADR TASIETLMNH LQETALNHVR SAGLMGDGFG ATPEMSKRNL IWVVTKMRVL 
IKHYPSWGDV VEVDTWVGPT GKNGMRRDWH VRDHRTGQTI LRATSVWVMM NKNTRKLSKV 
PEEVRAELGP YFVERAAIVD EDSRKLPKLD EDTTDYIKKG LTPRWSDLDV NQHVNNVKYI 
GWILESAPIS FLENHELASM SLEYRRECGR DSVLQSLTAV SNDLTDGLPE AGIECQHLLQ 
LECGTELVKG RTEWRPKHSL ALRNMGPTPG GSA 

SEQ ID NO: 207 
FATB [Populus tomentosa]. Genbank ACCESSION ABC47311 	VERSION 	ABC47311.1 

MVATAATSSF FPVPSPPGDA KSSKVGSGSA SLGGIKSKSA SSGALQVKAN AQAPPKINGS 
PVGLTASVET AKKEDVVSSP APRTFINQLP DWSMLLAAIT TMFLAAEKQW MMLDWKPKRA 
DMLIDPFGIG RIVQDGLVFS QNFSIRSYEI GADRTASIET LMNHLQETAL NHVKTAGLLG 
DGFGSTPEMS KRNLIWVVTR MQILVDRYPT WGDVVHVDTW VSASGKNGMR RDWLVRDAKT 
GETLTRASSL WVMMNKVTRR LSKIPEDVRG EIEPYFLNSD PVVNEDSTKL PKLDDKTADY 
IRKGLTPRWN DLDVNQHVNN VKYIGWILES APPPILESHE LAAITLEYRR ECGRDSVLQS 
LTAVSGAGIG NLGGPGKVEC QHLLRHEDGA EIVRGRTEWR PKHANNFGMM GGQMPADESG 
A 

SEQ ID NO: 208 
FATB (fatty acyl-ACP thioesterases B); acyl carrier/ acyl-[acyl-carrier-protein] hydrolase [Arabidopsis 

thaliana]. Genbank ACCESSION 	NP_172327 VERSION 	NP_172327.1 

MVATSATSSF FPVPSSSLDP NGKGNKIGST NLAGLNSAPN SGRMKVKPNA QAPPKINGKK 
VGLPGSVDIV RTDTETSSHP APRTFINQLP DWSMLLAAIT TIFLAAEKQW MMLDWKPRRS 
DMLVDPFGIG RIVQDGLVFR QNFSIRSYEI GADRSASIET VMNHLQETAL NHVKTAGLLG 
DGFGSTPEMF KKNLIWVVTR MQVVVDKYPT WGDVVEVDTW VSQSGKNGMR RDWLVRDCNT 
GETLTRASSV WVMMNKLTRR LSKIPEEVRG EIEPYFVNSD PVLAEDSRKL TKIDDKTADY 
VRSGLTPRWS DLDVNQHVNN VKYIGWILES APVGIMERQK LKSMTLEYRR ECGRDSVLQS 
LTAVTGCDIG NLATAGDVEC QHLLRLQDGA EVVRGRTEWS SKTPTTTWGT AP 

SEQ ID NO: 209 
acyl-(acyl carrier protein) thioesterase [Arabidopsis thaliana]. Genbank ACCESSION 	CAA85387 

VERSION 	CAA85387.1 

MVATSATSSF FPVPSSSLDP NGKGNKIGST NLAGLNSAPN SGRMKVKPNA QAPPKINGKR 
VGLPGSVDIV RTDTETSSHP APRTFINQLP DWSMLLAAIT TIFLAAEKQW MMLDWKPRRS 
DMLVDPFGIG RIVQDGLVFR QNFSIRSYEI GADRSASIET VMNHLQETAL NHVKTAGLLG 
DGFGSTPEMF KKNLIWVVTR MQVVVDKYPT WGDVVEVDTW VSQSGKNGMR RDWLVRDCNT 
GETLTRASSV WVMMNKLTRR LSKIPEEVRG EIEPYFVNSD PVLAEDSRKL TKIDDKTADY 
VRSGLTPRWS DLDVNQHVNN VKYIGWILES APVGIMERQK LKSMTLEYRR ECGRDSVLQS 
LTAVTGCDIG NLATAGDVEC QHLLRLQDGA EVVRGRTEWS SKTPTTTWGT AP 

SEQ ID NO: 210 
acyl-(acyl carrier protein) thioesterase [Arabidopsis thaliana]. Genbank ACCESSION 	CAA85388 

VERSION 	CAA85388.1 

MVATSATSSF FPVPSSSLDP NGKGNKIGST NLAGLNSTPN SGRMKVKPNA QAPPKINGKR 
VGLPGSVDIV RTDTETSSHP APRTFINQLP DWSMLLAAIT TIFLAAEKQW MMLDWKPRRS 
DMLVDPFGIG RIVQDGLVFR QNFSIRSYEI GADRSASIET VMNHLQETAL NHVKTAGLLG 
DGFGSTPEMF KKNLIWVVTR MQVVVDKYPT WGDVVEVDTW VSQSGKNGMR RDWLVRDCNT 
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GETLTRASSV WVMMNKLTRR LSKIPEEVRG EIEPYFVNSD PVLAEDSRKL TKIDDKTADY 
VRSGLTPRWS DLDVNQHVNN VKYIGWILES APVGIMERQK LKSMTLEYRR ECGRDSVLQS 
LTAVTGCDIG NLATAGDVEC QHLLRLQDGA EVVRGRTEWS SKTPTTTWGT AP 

SEQ ID NO: 211 

Gossypium hirsutum Genbank ACCESSION Q9SQI3 

MVATAVTSAF FPVTSSPDSS DSKNKKLGSI KSKPSVSSGS LQVKANAQAP PKINGTVAST 
TPVEGSKNDD GASSPPPRTF INQLPDWSML LAAITTIFLA AEKQWMMLDW KPRRPDMVID 
PFGIGKIVQD GLVFSQNFSI RSYEIGADQT ASIETLMNHL QETAINHCRS AGLLGEGFGA 
TPEMCKKNLI WVVTRMQVVV DRYPTWGDVV QVDTWVSASG KNGMRRDWLV SNSETGEILT 
RATSVWVMMN KLTRRLSKIP EEVRGEIEPF FMNSDPVLAE DSQKLVKLDD STAEHVCKGL 
TPKWSDLDVN QHVNNVKYIG WILESAPLPI LESHELSALT LEYRRECGRD SVLQSLTTVS 
DSNTENAVNV GEFNCQHLLR LDDGAEIVRG RTRWRPKHAK SSANMDQITA KRA 

SEQ ID NO: 212 
acyl-ACP thioesterase [Cuphea lanceolata]. Genbank ACCESSION 	CAA54060 VERSION 

CAA54060.1 

MVATAASSAF FPLPSPDTSS RPGKLGNGSS SLSPLKPKFV ANAGLKVKAS ASAPPKINGS 
SVGLKSGSLK TQEDTPSVPP PRTFINQLPD WSMLLAAITT VFLAAEKQWM MLDWKPKRPD 
MLVDPFGLGS IVQGGLVFRQ NFSIRSYEIG ADRTASIETV MNHLQETALN HVKSAGLLND 
GFGRTPEMFK RDLIWVVAKM QVMVNRYPTW GDTVEVNTWV AKSGKNGMRR DWLISDCNTG 
EILTRASSVW VMMNQKTRKL SKIPDEVRHE IEPHFIDCAP VIEDDDRKLR KLDEKTADSI 
RKGLTPKWND LDVNQHVNNV KYIGWILEST PQEVLETQEL SSLTLEYRRE CGRESVLESL 
TAVDSSGKGF GSQFQHLLRL EDGGEIVKGR TEWRPKTAGV NGAIASGETS HGDS 

SEQ ID NO: 213 
acyl-acyl carrier protein thioesterase [Cuphea calophylla subsp. mesostemon]. Genbank 
ACCESSION ABB71581 VERSION 	ABB71581.1 

MVATAASSAF FPVPSPDTSS RPGKLGNGSS SLSPLKPKLM ANGGLQVKAN ASAPPKINGS 
SVGLKSGSLK TQEDTPSAPP PRTFINQLPD WSMLLAAITT VFLAAEKQWM MLDWKPKRPD 
MLVDPFGLGR IVQDGLVFRQ NFSIRSYEIG ADRTASIETV MNHLQETALN HVKSAGLLND 
GFGRTPEMYK RDLIWVVAKM QVMVNRYPTW GDTVEVNTWV AKSGKNGMRR DWLISDCNTG 
EILTRASSVW VMMNQKTRRL SKIPDEVRHE IEPHFVDSAP VIEDDDRKLP KLDEKTADSI 
RKGLTPKWND LDVNQHVNNV KYIGWILEST PPEVLETQEL CSLTLEYRRE CGRESVLESL 
TAVDPSGKGS GSQFQHLLRL EDGGEIVKGR TEWRPKTAGI NGPIASGETS PGDS 

SEQ ID NO: 214 
palmitoyl-acyl carrier protein thioesterase [Gossypium hirsutum](upland cotton). Genbank 

ACCESSION AAD01982 VERSION 	AAD01982.1 

TAVTSAFFPV TSSPDSSDSK NKKLGSIKSK PSVSSGSLQV KANAQAPPKI NGTVASTTPV 
EGSKNDDGAS SPPPRTFINQ LPDWSMLLAA ITTIFLAAEK QWMMLDWKPR RPDMVIDPFG 
IGKIVQDGLV FSQNFSIRSY EIGADQTASI ETLMNHLQET AINHCRSAGL LGEGFGATPE 
MCKKNLIWVV TRMQVVVDRY PTWGDVVQVD TWVSASGKNG MRRDWLVSNS ETGEILTRAT 
SVWVMMNKLT RRLSKIPEEV RGEIEPFFMN SDPVLAEDSQ KLVKLDDSTA EHVCKGLTPK 
WSDLDVNQHV NNVKYIGWIL ESAPLPILES HELSALTLEY RRECGRDSVL QSLTTVSDSN 
TENAVNVGEF NCQHLLRLDD GAEIVRGRTR WRPKHAKSSA NMDQITAKRA 

SEQ ID NO: 215 
hypothetical protein VITISV_008781 [Vitis vinifera]. Genbank ACCESSION 	CAN81819 VERSION 

CAN81819.1 
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MVATAATSAF FAVASPSSDP DAKPSTKPGX GSAILRGIKS RNAPSGSLQV KANAQAPPKI 
NGTTVGYTSS AEGVKIEDDM SSPPPRTFIN QLPDWSMLLA AITTIFLAAE KQWMMLDWKP 
RRSDMLIDPF GLGKIVQDGL VFRQNFSIRS YEIGADRTAS IETLMNHLQE TALNHVRTAG 
LLGDGFGSTP EMSIRNLIWV VTRMQVVVDR YPTWGDVVQV DTWVCASGKN GMRRDWIIRD 
CKTGETLTRA SSVWVMMNKQ TRRLSKIPDA VRAEIEPYFM DSAPIVDEDG RKLPKLDDST 
ADYIRTGLTP RWSDLDVNQH VNNVKYIGWI LESAPLPILE SHELSSMTLE YRRECGRDSV 
LQSLTAVSGT GVGNLLDCGN VECQHLLRLE EGAEIVEGKD 

SEQ ID NO: 216 
palmitoyl-ACP thioesterase [Brassica juncea]. Genbank ACCESSION 	ABI18986 VERSION 

ABI18986.1 

MVATSATSLF FPLPSSSLDP NXKTNNRVTS TNFAGLGPTP NSGGRMKVKP NAQAPPKING 
KKVGLPGSVE IETSQQQQPA PRTFINQLPD WSMLLAAITT VFLAAEKQWM MLDWKPRRSD 
MIMEPFGLGR IVQDGLVFRQ NFSIRSYEIG ADRSASIETV MNHLQETALN XVKTAGLLGD 
GFGSTPEMVK KXLIWVVTRM QVVVDTYPTW GDVVEVDTWV SKSGKNGMRR DWLVRDGNTG 
QILTRASSVW VMMNKLTRRL SKIPEEVRGE IEPYFVDFDP VLAEDSRKLT KLDDKTADYV 
RSGLTPRWSD LDVNQHVNNV KYIGWILESA PVGMMESQKL KSMTLEYRRE CGRDSVLQSL 
TAVSGCDIGN LGTAGEVECQ HLLRLQDGAE VVRGRTEWSS KTPTTTWDIT P 

SEQ ID NO: 217 
chloroplast stearoyl/oleoyl specific acyl-acyl carrier protein thioesterase precursor [Madhuca longifolia 

var. latifolia]. Genbank ACCESSION 	AAX51637 VERSION 	AAX51637.1 

INQLPDWSML LAAITTIFLA AEKQWMMLDW KPKRPDMLID PFGLGKIVQD GLVFRQNFSI 
RSYEIGADRT ASIETLMNHL QETALNHVKT AGLLGDGFGV TPEMCKKNLI WVVAKMQVLV 
DRYPTWGDVV QVDTWVAASG KNGMRRDWLV RDFETGDILT KASSVWVMMN RETRRLSKIP 
DEVRLEIGSY FVDSPPVLDE DGRKLPKLDE STADHIRTGL TPRWNDLDVN QHVNNVKYIG 
WILESAPQPI LENHELASMT LEYRRECGKD SVLQSLTGVT SGGVGGLADS GHVECQHLLR 
LEGGAEIVKG RTEWRPKYAN RLGCLDQLPA GST 

SEQ ID NO: 218 
hypothetical protein 0s1_08261 [Oryza sativa Indica Group]. Genbank ACCESSION 	EAY86877 

VERSION 	EAY86877.1 

MAGSLAASAF FPGPGSSPAA SARSSKSAAV TGELPENLSV RGIVAKPNPP PAAMQVKAQA 
QTLPKVNGTK VNLKTVKPDM EETVPYSAPK TFYNQLPDWS MLLAAITTIF LAAEKQWTLL 
DWKPKKPDML VDTFGFGRII QDGMVFRQNF MIRSYEIGAD RTASIETLMN HLQETALNHV 
RTAGLLGDGF GATPEMSKRN LIWVVSKIQL LVEQYPAWGD TVQVDTWVAA AGKNGMRRDW 
HVRDYNSGRT ILRATSVWVM MHKKTRRLSK MPDEVRAEIG PYFNDRSAIT EEQSEKLAKT 
GNKVGDDATE QFIRKGLTPR WGDLDVNQHV NNVKYIGWIL ESAPISVLEK HELASMTLDY 
RKECGRDSVL QSLTTVSGEC TSIGADKQAS AIQCDHLLQL ESGADIVKAH TEWRPKRSHA 
AAENA 

SEQ ID NO: 219 
0s11g0659500 [Oryza sativa Japonica Group]. Genbank ACCESSION 	NP_001068400 VERSION 

NP_001068400.1 

MAGSLAASAF FPGPGSSPAA SARSSKNAAV TGELPENLSV RGIVAKPNPP PAAMQVKAQA 
QTLPKVNGTK VNLKTVKPDM EETVPYSAPK TFYNQLPDWS MLLAAITTIF LAAEKQWTLL 
DWKPKKPDML VDTFGFGRII QDGMVFRQNF MIRSYEIGAD RTASIETLMN HLQETALNHV 
RTAGLLGDGF GATPEMSKRN LIWVVSKIQL LVEQYPAWGD TVQVDTWVAA AGKNGMRRDW 
HVRDYNSGRT ILRATSVWVM MHKKTRRLSK MPDEVRAEIG PYFNDRSAIT EEQSEKLAKT 
GNKVGDDATE QFIRKGLTPR WGDLDVNQHV NNVKYIGWIL ESAPISVLEK HELASMTLDY 

106 



RKECGRDSVL QSLTTVSGEC TSIGADKQAS AIQCDHLLQL ESGADIVKAH TEWRPKRSHA 
AAENA 

SEQ ID NO: 220 
hypothetical protein 0s1_21596 [Oryza sativa Indica Group]. Genbank ACCESSION 	EAY99617 

VERSION 	EAY99617.1 

MAGSLAASAF FPVPGSSPAA SARSSKNTTG ELPENLSVRG IVAKPNPSPG AMQVKAQAQA 
LPKVNGTKVN LKTTSPDKED IIPYTAPKTF YNQLPDWSML LAAVTTIFLA AEKQWTLLDW 
KPKKPDMLAD TFGFGRIIQD GLVFRQNFLI RSYEIGADRT ASIETLMNHL QETALNHVKT 
AGLLGDGFGA TPEMSKRNLI WVVSKIQLLV ERYPSWGDMV QVDTWVAAAG KNGMRRDWHV 
RDYNSGQTIL RATSVWVMMN KNTRRLSKMP DEVRAEIGPY FNGRSAISEE QGEKLPKPGT 
TFDGAATKQF TRKGLTPKWS DLDVNQHVNN VKYIGWILES APISILEKHE LASMTLDYRK 
ECGRDSVLQS LTTVSGECDD GNTESSIQCD HLLQLESGAD IVKAHTEWRP KRAQGEGNMG 
FFPAESA 

SEQ ID NO: 221 
acyl-(ACP) thioesterase type B [Cuphea lanceolata]. Genbank ACCESSION 	CAB60830 

VERSION 	CAB60830.1 

MVAAAATSAF FPVPAPGTSP KPGKSGNWPS SLSPTFKPKS IPNAGFQVKA NASAHPKANG 
SAVNLKSGSL NTQEDTSSSP PPRAFLNQLP DWSMLLTAIT TVFVAAEKQW TMLDRKSKRP 
DMLVDSVGLK SIVRDGLVSR QSFLIRSYEI GADRTASIET LMNHLQETSI NHCKSLGLLN 
DGFGRTPGMC KNDLIWVLTK MQIMVNRYPT WGDTVEINTW FSQSGKIGMA SDWLISDCNT 
GEILIRATSV WAMMNQKTRR FSRLPYEVRQ ELTPHFVDSP HVIEDNDQKL HKFDVKTGDS 
IRKGLTPRWN DLDVNQHVSN VKYIGWILES MPIEVLETQE LCSLTVEYRR ECGMDSVLES 
VTAVDPSENG GRSQYKHLLR LEDGTDIVKS RTEWRPKNAG TNGAISTSTA KTSNGNSAS 

SEQ ID NO: 222 

acyl-ACP thioesterase [Myristica fragrans]. Genbank ACCESSION 	AAB71730 VERSION 

AAB71730.1 

PDWSMLLAAI TTIFLAAEKQ WTNLDWKPRR PDMLVDFDPF SLGRFVQDGL IFRQNFSIRS 
YEIGADRTAS IETLMNHLQE TALNHVRCIG LLDDGFGSTP EMTRRDLIWV VTRMQVLVDR 
YPSWGDVIEV DSWVTPSGKN GMKREWFLRD CKTGEILTRA TSVWVMMNKR TRRLSKIPEE 
VRVEIEPYFV EHGVLDEDSR KLPKLNDNTA NYIRRGLAPR WSDLDVNQHV NNVKYIGWIL 
ESVPSSLLES HELYGMTLEY RKECGKDGLL QSLTAVASDY GGGSLEAGVE CDHLLRLEDG 
SEIMRGKTEW RPKRAANTTY FGSVDDIPPH PIYIYIYIYI YIYIYWVGSS CSGSSTTMSR 
TR 

SEQ ID NO: 223 
Cinnamomum camphora acyl-ACP thioesterase. Genbank ACCESSION 	U31813 VERSION 

U31813.1 

MATTSLASAFCSMKAVMLARDGRGMKPRSSDLQLRAGNAQTSLK 
MINGTKFSYTESLKKLPDWSMLFAVITTIFSAAEKQWTNLEWKPKPNPPQLLDDHFGP 
HGLVFRRTFAIRSYEVGPDRSTSIVAVMNHLQEAALNHAKSVGILGDGFGTTLEMSKR 
DLIWVVKRTHVAVERYPAWGDTVEVECWVGASGNNGRRHDFLVRDCKTGEILTRCTSL 
SVMMNTRTRRLSKIPEEVRGEIGPAFIDNVAVKDEEIKKPQKLNDSTADYIQGGLTPR 
WNDLDINQHVNNIKYVDWILETVPDSIFESHHISSFTIEYRRECTMDSVLQSLTTVSG 
GSSEAGLVCEHLLQLEGGSEVLRAKTEWRPKLTDSFRGISVIPAESSV 

SEQ ID NO: 224 
acyl-ACP thioesterase [Myristica fragrans]. Genbank ACCESSION 	AAB71729 
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VERSION 	AAB71729.1 

MVATSAASAF FPVASPSPVK PSMMLGGGGG SDNLDARGIK SRPASSGGLQ VKANAHTVPK 
INGNKAGLLT PMESTKDEDI VAAPTVAPKR TFINQLPDWS MLLAAITTIF LAAEKQWTNL 
DWKPRRPDML VDFDPFSLGR FVQDGLIFRQ NFSIRSYEIG ADRTASIETL MNHLQETALN 
HVRCIGLLDD GFGSTPEMTR RDLIWVVTRM QVLVDRYPSW GDVIEVDSWV TPSGKNGMKR 
EWFLRDCKTG EILTRATSVW VMMNKRTRRL SKIPEEVRVE IEPYFVEHGV LDEDSRKLPK 
LNDNTANYIR RGLAPRWSDL DVNQHVNNVK YIGWILESVP SSLLESHELY GMTLEYRKEC 
GKDGLLQSLT AVASDYGGGS LEAGVECDHL LRLEDGSEIM RGKTEWRPKR AANTTYFGSV 
DDIPPANNA 

SEQ ID NO: 225 
pSZ1420 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
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2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 

2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 

2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACTCTAGA ATATCAATGC 

2941 TGCTGCAGGC CTTCCTGTTC CTGCTGGCCG GCTTCGCCGC CAAGATCAGC GCCTCCATGA 

3001 CGAACGAGAC GTCCGACCGC CCCCTGGTGC ACTTCACCCC CAACAAGGGC TGGATGAACG 

3061 ACCCCAACGG CCTGTGGTAC GACGAGAAGG ACGCCAAGTG GCACCTGTAC TTCCAGTACA 

3121 ACCCGAACGA CACCGTCTGG GGGACGCCCT TGTTCTGGGG CCACGCCACG TCCGACGACC 

3181 TGACCAACTG GGAGGACCAG CCCATCGCCA TCGCCCCGAA GCGCAACGAC TCCGGCGCCT 

3241 TCTCCGGCTC CATGGTGGTG GACTACAACA ACACCTCCGG CTTCTTCAAC GACACCATCG 

3301 ACCCGCGCCA GCGCTGCGTG GCCATCTGGA CCTACAACAC CCCGGAGTCC GAGGAGCAGT 

3361 ACATCTCCTA CAGCCTGGAC GGCGGCTACA CCTTCACCGA GTACCAGAAG AACCCCGTGC 

3421 TGGCCGCCAA CTCCACCCAG TTCCGCGACC CGAAGGTCTT CTGGTACGAG CCCTCCCAGA 

3481 AGTGGATCAT GACCGCGGCC AAGTCCCAGG ACTACAAGAT CGAGATCTAC TCCTCCGACG 

3541 ACCTGAAGTC CTGGAAGCTG GAGTCCGCGT TCGCCAACGA GGGCTTCCTC GGCTACCAGT 

3601 ACGAGTGCCC CGGCCTGATC GAGGTCCCCA CCGAGCAGGA CCCCAGCAAG TCCTACTGGG 

3661 TGATGTTCAT CTCCATCAAC CCCGGCGCCC CGGCCGGCGG CTCCTTCAAC CAGTACTTCG 

3721 TCGGCAGCTT CAACGGCACC CACTTCGAGG CCTTCGACAA CCAGTCCCGC GTGGTGGACT 

3781 TCGGCAAGGA CTACTACGCC CTGCAGACCT TCTTCAACAC CGACCCGACC TACGGGAGCG 

3841 CCCTGGGCAT CGCGTGGGCC TCCAACTGGG AGTACTCCGC CTTCGTGCCC ACCAACCCCT 

3901 GGCGCTCCTC CATGTCCCTC GTGCGCAAGT TCTCCCTCAA CACCGAGTAC CAGGCCAACC 

3961 CGGAGACGGA GCTGATCAAC CTGAAGGCCG AGCCGATCCT GAACATCAGC AACGCCGGCC 

4021 CCTGGAGCCG GTTCGCCACC AACACCACGT TGACGAAGGC CAACAGCTAC AACGTCGACC 

4081 TGTCCAACAG CACCGGCACC CTGGAGTTCG AGCTGGTGTA CGCCGTCAAC ACCACCCAGA 

4141 CGATCTCCAA GTCCGTGTTC GCGGACCTCT CCCTCTGGTT CAAGGGCCTG GAGGACCCCG 

4201 AGGAGTACCT CCGCATGGGC TTCGAGGTGT CCGCGTCCTC CTTCTTCCTG GACCGCGGGA 

4261 ACAGCAAGGT GAAGTTCGTG AAGGAGAACC CCTACTTCAC CAACCGCATG AGCGTGAACA 

4321 ACCAGCCCTT CAAGAGCGAG AACGACCTGT CCTACTACAA GGTGTACGGC TTGCTGGACC 

4381 AGAACATCCT GGAGCTGTAC TTCAACGACG GCGACGTCGT GTCCACCAAC ACCTACTTCA 

4441 TGACCACCGG GAACGCCCTG GGCTCCGTGA ACATGACGAC GGGGGTGGAC AACCTGTTCT 

4501 ACATCGACAA GTTCCAGGTG CGCGAGGTCA AGTGACAATT GGCAGCAGCA GCTCGGATAG 

4561 TATCGACACA CTCTGGACGC TGGTCGTGTG ATGGACTGTT GCCGCCACAC TTGCTGCCTT 

4621 GACCTGTGAA TATCCCTGCC GCTTTTATCA AACAGCCTCA GTGTGTTTGA TCTTGTGTGT 

4681 ACGCGCTTTT GCGAGTTGCT AGCTGCTTGT GCTATTTGCG AATACCACCC CCAGCATCCC 

4741 CTTCCCTCGT TTCATATCGC TTGCATCCCA ACCGCAACTT ATCTACGCTG TCCTGCTATC 

4801 CCTCAGCGCT GCTCCTGCTC CTGCTCACTG CCCCTCGCAC AGCCTTGGTT TGGGCTCCGC 

4861 CTGTATTCTC CTGGTACTGC AACCTGTAAA CCAGCACTGC AATGCTGATG CACGGGAAGT 

4921 AGTGGGATGG GAACACAAAT GGAGGATCCC GCGTCTCGAA CAGAGCGCGC AGAGGAACGC 

4981 TGAAGGTCTC GCCTCTGTCG CACCTCAGCG CGGCATACAC CACAATAACC ACCTGACGAA 

5041 TGCGCTTGGT TCTTCGTCCA TTAGCGAAGC GTCCGGTTCA CACACGTGCC ACGTTGGCGA 

5101 GGTGGCAGGT GACAATGATC GGTGGAGCTG ATGGTCGAAA CGTTCACAGC CTAGGGATAT 

5161 CGAATTCCTT TCTTGCGCTA TGACACTTCC AGCAAAAGGT AGGGCGGGCT GCGAGACGGC 

5221 TTCCCGGCGC TGCATGCAAC ACCGATGATG CTTCGACCCC CCGAAGCTCC TTCGGGGCTG 

5281 CATGGGCGCT CCGATGCCGC TCCAGGGCGA GCGCTGTTTA AATAGCCAGG CCCCCGATTG 

5341 CAAAGACATT ATAGCGAGCT ACCAAAGCCA TATTCAAACA CCTAGATCAC TACCACTTCT 

5401 ACACAGGCCA CTCGAGCTTG TGATCGCACT CCGCTAAGGG GGCGCCTCTT CCTCTTCGTT 

5461 TCAGTCACAA CCCGCAAACA CTAGTATGGC CACCGCATCC ACTTTCTCGG CGTTCAATGC 

5521 CCGCTGCGGC GACCTGCGTC GCTCGGCGGG CTCCGGGCCC CGGCGCCCAG CGAGGCCCCT 

5581 CCCCGTGCGC GGGCGCGCCA CCCAGGAGGA CGCCCACTCC GCCCCCCCCC CCCGCACCTT 

5641 CATCAACCAG CTGCCCGACT GGTCCATGCT GCTGGCCGCC ATCACCACCG TGTTCCTGGC 

5701 CGCCGAGAAG CAGTGGATGA TGCTGGACTG GAAGCCCAAG CGCCCCGACA TGCTGGTGGA 

5761 CCCCTTCGGC CTGGGCTCCA TCGTGCAGGA CGGCCTGGTG TTCCGCCAGA ACTTCTCCAT 

5821 CCGCTCCTAC GAGATCGGCG CCGACCGCAC CGCCTCCATC GAGACCGTGA TGAACCACCT 

5881 GCAGGAGACC GCCCTGAACC ACGTGAAGAT CGCCGGCCTG TCCAACGACG GCTTCGGCCG 

5941 CACCCCCGAG ATGTACAAGC GCGACCTGAT CTGGGTGGTG GCCAAGATGC AGGTGATGGT 

6001 GAACCGCTAC CCCACCTGGG GCGACACCGT GGAGGTGAAC ACCTGGGTGG CCAAGTCCGG 

6061 CAAGAACGGC ATGCGCCGCG ACTGGCTGAT CTCCGACTGC AACACCGGCG AGATCCTGAC 

6121 CCGCGCCTCC TCCGTGTGGG TGATGATGAA CCAGAAGACC CGCCGCCTGT CCAAGATCCC 

6181 CGACGAGGTG CGCAACGAGA TCGAGCCCCA CTTCGTGGAC TCCCCCCCCG TGATCGAGGA 

6241 CGACGACCGC AAGCTGCCCA AGCTGGACGA GAAGACCGCC GACTCCATCC GCAAGGGCCT 

6301 GACCCCCCGC TGGAACGACC TGGACGTGAA CCAGCACGTG AACAACGTGA AGTACATCGG 

6361 CTGGATCCTG GAGTCCACCC CCCCCGAGGT GCTGGAGACC CAGGAGCTGT GCTCCCTGAC 
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6421 CCTGGAGTAC CGCCGCGAGT GCGGCCGCGA GTCCGTGCTG GAGTCCCTGA CCGCCATGGA 
6481 CCCCTCCGGC GGCGGCTACG GCTCCCAGTT CCAGCACCTG CTGCGCCTGG AGGACGGCGG 
6541 CGAGATCGTG AAGGGCCGCA CCGAGTGGCG CCCCAAGAAC GGCGTGATCA ACGGCGTGGT 
6601 GCCCACCGGC GAGTCCTCCC CCGGCGACTA CTCCATGGAC TACAAGGACC ACGACGGCGA 
6661 CTACAAGGAC CACGACATCG ACTACAAGGA CGACGACGAC AAGTGAATCG ATAGATCTCT 
6721 TAAGGCAGCA GCAGCTCGGA TAGTATCGAC ACACTCTGGA CGCTGGTCGT GTGATGGACT 
6781 GTTGCCGCCA CACTTGCTGC CTTGACCTGT GAATATCCCT GCCGCTTTTA TCAAACAGCC 
6841 TCAGTGTGTT TGATCTTGTG TGTACGCGCT TTTGCGAGTT GCTAGCTGCT TGTGCTATTT 
6901 GCGAATACCA CCCCCAGCAT CCCCTTCCCT CGTTTCATAT CGCTTGCATC CCAACCGCAA 
6961 CTTATCTACG CTGTCCTGCT ATCCCTCAGC GCTGCTCCTG CTCCTGCTCA CTGCCCCTCG 
7021 CACAGCCTTG GTTTGGGCTC CGCCTGTATT CTCCTGGTAC TGCAACCTGT AAACCAGCAC 
7081 TGCAATGCTG ATGCACGGGA AGTAGTGGGA TGGGAACACA AATGGAAAGC TTAATTAAGA 
7141 GCTCTTGTTT TCCAGAAGGA GTTGCTCCTT GAGCCTTTCA TTCTCAGCCT CGATAACCTC 
7201 CAAAGCCGCT CTAATTGTGG AGGGGGTTCG AATTTAAAAG CTTGGAATGT TGGTTCGTGC 
7261 GTCTGGAACA AGCCCAGACT TGTTGCTCAC TGGGAAAAGG ACCATCAGCT CCAAAAAACT 
7321 TGCCGCTCAA ACCGCGTACC TCTGCTTTCG CGCAATCTGC CCTGTTGAAA TCGCCACCAC 
7381 ATTCATATTG TGACGCTTGA GCAGTCTGTA ATTGCCTCAG AATGTGGAAT CATCTGCCCC 
7441 CTGTGCGAGC CCATGCCAGG CATGTCGCGG GCGAGGACAC CCGCCACTCG TACAGCAGAC 
7501 CATTATGCTA CCTCACAATA GTTCATAACA GTGACCATAT TTCTCGAAGC TCCCCAACGA 
7561 GCACCTCCAT GCTCTGAGTG GCCACCCCCC GGCCCTGGTG CTTGCGGAGG GCAGGTCAAC 
7621 CGGCATGGGG CTACCGAAAT CCCCGACCGG ATCCCACCAC CCCCGCGATG GGAAGAATCT 
7681 CTCCCCGGGA TGTGGGCCCA CCACCAGCAC AACCTGCTGG CCCAGGCGAG CGTCAAACCA 
7741 TACCACACAA ATATCCTTGG CATCGGCCCT GAATTCCTTC TGCCGCTCTG CTACCCGGTG 
7801 CTTCTGTCCG AAGCAGGGGT TGCTAGGGAT CGCTCCGAGT CCGCAAACCC TTGTCGCGTG 
7861 GCGGGGCTTG TTCGAGCTTG AAGAGCCTCT AGAGTCGACC TGCAGGCATG CAAGCTTGGC 
7921 GTAATCATGG TCATAGCTGT TTCCTGTGTG AAATTGTTAT CCGCTCACAA TTCCACACAA 
7981 CATACGAGCC GGAAGCATAA AGTGTAAAGC CTGGGGTGCC TAATGAGTGA GCTAACTCAC 
8041 ATTAATTGCG TTGCGCTCAC TGCCCGCTTT CCAGTCGGGA AACCTGTCGT GCCAGCTGCA 
8101 TTAATGAATC GGCCAACGCG CGGGGAGAGG CGGTTTGCGT ATTGGGCGCT CTTCCGCTTC 
8161 CTCGCTCACT GACTCGCTGC GCTCGGTCGT TCGGCTGCGG CGAGCGGTAT CAGCTCACTC 
8221 AAAGGCGGTA ATACGGTTAT CCACAGAATC AGGGGATAAC GCAGGAAAGA ACATGTGAGC 
8281 AAAAGGCCAG CAAAAGGCCA GGAACCGTAA AAAGGCCGCG TTGCTGGCGT TTTTCCATAG 
8341 GCTCCGCCCC CCTGACGAGC ATCACAAAAA TCGACGCTCA AGTCAGAGGT GGCGAAACCC 
8401 GACAGGACTA TAAAGATACC AGGCGTTTCC CCCTGGAAGC TCCCTCGTGC GCTCTCCTGT 
8461 TCCGACCCTG CCGCTTACCG GATACCTGTC CGCCTTTCTC CCTTCGGGAA GCGTGGCGCT 
8521 TTCTCATAGC TCACGCTGTA GGTATCTCAG TTCGGTGTAG GTCGTTCGCT CCAAGCTGGG 
8581 CTGTGTGCAC GAACCCCCCG TTCAGCCCGA CCGCTGCGCC TTATCCGGTA ACTATCGTCT 
8641 TGAGTCCAAC CCGGTAAGAC ACGACTTATC GC 

SEQ ID NO: 226 
pSZ1417 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
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1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 
2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 
2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACGGCGCG CCATGCTGCT 
2941 GCAGGCCTTC CTGTTCCTGC TGGCCGGCTT CGCCGCCAAG ATCAGCGCCT CCATGACGAA 
3001 CGAGACGTCC GACCGCCCCC TGGTGCACTT CACCCCCAAC AAGGGCTGGA TGAACGACCC 
3061 CAACGGCCTG TGGTACGACG AGAAGGACGC CAAGTGGCAC CTGTACTTCC AGTACAACCC 
3121 GAACGACACC GTCTGGGGGA CGCCCTTGTT CTGGGGCCAC GCCACGTCCG ACGACCTGAC 
3181 CAACTGGGAG GACCAGCCCA TCGCCATCGC CCCGAAGCGC AACGACTCCG GCGCCTTCTC 
3241 CGGCTCCATG GTGGTGGACT ACAACAACAC CTCCGGCTTC TTCAACGACA CCATCGACCC 
3301 GCGCCAGCGC TGCGTGGCCA TCTGGACCTA CAACACCCCG GAGTCCGAGG AGCAGTACAT 
3361 CTCCTACAGC CTGGACGGCG GCTACACCTT CACCGAGTAC CAGAAGAACC CCGTGCTGGC 
3421 CGCCAACTCC ACCCAGTTCC GCGACCCGAA GGTCTTCTGG TACGAGCCCT CCCAGAAGTG 
3481 GATCATGACC GCGGCCAAGT CCCAGGACTA CAAGATCGAG ATCTACTCCT CCGACGACCT 
3541 GAAGTCCTGG AAGCTGGAGT CCGCGTTCGC CAACGAGGGC TTCCTCGGCT ACCAGTACGA 
3601 GTGCCCCGGC CTGATCGAGG TCCCCACCGA GCAGGACCCC AGCAAGTCCT ACTGGGTGAT 
3661 GTTCATCTCC ATCAACCCCG GCGCCCCGGC CGGCGGCTCC TTCAACCAGT ACTTCGTCGG 
3721 CAGCTTCAAC GGCACCCACT TCGAGGCCTT CGACAACCAG TCCCGCGTGG TGGACTTCGG 
3781 CAAGGACTAC TACGCCCTGC AGACCTTCTT CAACACCGAC CCGACCTACG GGAGCGCCCT 
3841 GGGCATCGCG TGGGCCTCCA ACTGGGAGTA CTCCGCCTTC GTGCCCACCA ACCCCTGGCG 
3901 CTCCTCCATG TCCCTCGTGC GCAAGTTCTC CCTCAACACC GAGTACCAGG CCAACCCGGA 
3961 GACGGAGCTG ATCAACCTGA AGGCCGAGCC GATCCTGAAC ATCAGCAACG CCGGCCCCTG 
4021 GAGCCGGTTC GCCACCAACA CCACGTTGAC GAAGGCCAAC AGCTACAACG TCGACCTGTC 
4081 CAACAGCACC GGCACCCTGG AGTTCGAGCT GGTGTACGCC GTCAACACCA CCCAGACGAT 
4141 CTCCAAGTCC GTGTTCGCGG ACCTCTCCCT CTGGTTCAAG GGCCTGGAGG ACCCCGAGGA 
4201 GTACCTCCGC ATGGGCTTCG AGGTGTCCGC GTCCTCCTTC TTCCTGGACC GCGGGAACAG 
4261 CAAGGTGAAG TTCGTGAAGG AGAACCCCTA CTTCACCAAC CGCATGAGCG TGAACAACCA 
4321 GCCCTTCAAG AGCGAGAACG ACCTGTCCTA CTACAAGGTG TACGGCTTGC TGGACCAGAA 
4381 CATCCTGGAG CTGTACTTCA ACGACGGCGA CGTCGTGTCC ACCAACACCT ACTTCATGAC 
4441 CACCGGGAAC GCCCTGGGCT CCGTGAACAT GACGACGGGG GTGGACAACC TGTTCTACAT 
4501 CGACAAGTTC CAGGTGCGCG AGGTCAAGTG ACAATTGGCA GCAGCAGCTC GGATAGTATC 
4561 GACACACTCT GGACGCTGGT CGTGTGATGG ACTGTTGCCG CCACACTTGC TGCCTTGACC 
4621 TGTGAATATC CCTGCCGCTT TTATCAAACA GCCTCAGTGT GTTTGATCTT GTGTGTACGC 
4681 GCTTTTGCGA GTTGCTAGCT GCTTGTGCTA TTTGCGAATA CCACCCCCAG CATCCCCTTC 
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4741 CCTCGTTTCA TATCGCTTGC ATCCCAACCG CAACTTATCT ACGCTGTCCT GCTATCCCTC 
4801 AGCGCTGCTC CTGCTCCTGC TCACTGCCCC TCGCACAGCC TTGGTTTGGG CTCCGCCTGT 
4861 ATTCTCCTGG TACTGCAACC TGTAAACCAG CACTGCAATG CTGATGCACG GGAAGTAGTG 
4921 GGATGGGAAC ACAAATGGAG GATCCCGCGT CTCGAACAGA GCGCGCAGAG GAACGCTGAA 
4981 GGTCTCGCCT CTGTCGCACC TCAGCGCGGC ATACACCACA ATAACCACCT GACGAATGCG 
5041 CTTGGTTCTT CGTCCATTAG CGAAGCGTCC GGTTCACACA CGTGCCACGT TGGCGAGGTG 
5101 GCAGGTGACA ATGATCGGTG GAGCTGATGG TCGAAACGTT CACAGCCTAG GGATATCGAA 
5161 TTCGGCCGAC AGGACGCGCG TCAAAGGTGC TGGTCGTGTA TGCCCTGGCC GGCAGGTCGT 
5221 TGCTGCTGCT GGTTAGTGAT TCCGCAACCC TGATTTTGGC GTCTTATTTT GGCGTGGCAA 
5281 ACGCTGGCGC CCGCGAGCCG GGCCGGCGGC GATGCGGTGC CCCACGGCTG CCGGAATCCA 
5341 AGGGAGGCAA GAGCGCCCGG GTCAGTTGAA GGGCTTTACG CGCAAGGTAC AGCCGCTCCT 
5401 GCAAGGCTGC GTGGTGGAAT TGGACGTGCA GGTCCTGCTG AAGTTCCTCC ACCGCCTCAC 
5461 CAGCGGACAA AGCACCGGTG TATCAGGTCC GTGTCATCCA CTCTAAAGAA CTCGACTACG 
5521 ACCTACTGAT GGCCCTAGAT TCTTCATCAA AAACGCCTGA GACACTTGCC CAGGATTGAA 
5581 ACTCCCTGAA GGGACCACCA GGGGCCCTGA GTTGTTCCTT CCCCCCGTGG CGAGCTGCCA 
5641 GCCAGGCTGT ACCTGTGATC GAGGCTGGCG GGAAAATAGG CTTCGTGTGC TCAGGTCATG 
5701 GGAGGTGCAG GACAGCTCAT GAAACGCCAA CAATCGCACA ATTCATGTCA AGCTAATCAG 
5761 CTATTTCCTC TTCACGAGCT GTAATTGTCC CAAAATTCTG GTCTACCGGG GGTGATCCTT 
5821 CGTGTACGGG CCCTTCCCTC AACCCTAGGT ATGCGCGCAT GCGGTCGCCG CGCAACTCGC 
5881 GCGAGGGCCG AGGGTTTGGG ACGGGCCGTC CCGAAATGCA GTTGCACCCG GATGCGTGGC 
5941 ACCTTTTTTG CGATAATTTA TGCAATGGAC TGCTCTGCAA AATTCTGGCT CTGTCGCCAA 
6001 CCCTAGGATC AGCGGCGTAG GATTTCGTAA TCATTCGTCC TGATGGGGAG CTACCGACTA 
6061 CCCTAATATC AGCCCGACTG CCTGACGCCA GCGTCCACTT TTGTGCACAC ATTCCATTCG 
6121 TGCCCAAGAC ATTTCATTGT GGTGCGAAGC GTCCCCAGTT ACGCTCACCT GTTTCCCGAC 
6181 CTCCTTACTG TTCTGTCGAC AGAGCGGGCC CACAGGCCGG TCGCAGCCAC TAGTATGGTG 
6241 GCCACCGCCG CCTCCTCCGC CTTCTTCCCC CTGCCCTCCG CCGACACCTC CTCCCGCCCC 
6301 GGCAAGCTGG GCAACAAGCC CTCCTCCCTG TCCCCCCTGA AGCCCAAGTC CACCCCCAAC 
6361 GGCGGCCTGC AGGTGAAGGC CAACGCCTCC GCCCCCCCCA AGATCAACGG CTCCCCCGTG 
6421 GGCCTGAAGT CCGGCGGCCT GAAGGGGCGC GCCACCCAGG AGGACGCCCA CTCCGCCCCC 
6481 CCCCCCCGCA CCTTCATCAA CCAGCTGCCC GACTGGTCCA TGCTGCTGGC CGCCATCACC 
6541 ACCGTGTTCC TGGCCGCCGA GAAGCAGTGG ATGATGCTGG ACTGGAAGCC CAAGCGCCCC 
6601 GACATGCTGG TGGACCCCTT CGGCCTGGGC TCCATCGTGC AGGACGGCCT GGTGTTCCGC 
6661 CAGAACTTCT CCATCCGCTC CTACGAGATC GGCGCCGACC GCACCGCCTC CATCGAGACC 
6721 GTGATGAACC ACCTGCAGGA GACCGCCCTG AACCACGTGA AGATCGCCGG CCTGTCCAAC 
6781 GACGGCTTCG GCCGCACCCC CGAGATGTAC AAGCGCGACC TGATCTGGGT GGTGGCCAAG 
6841 ATGCAGGTGA TGGTGAACCG CTACCCCACC TGGGGCGACA CCGTGGAGGT GAACACCTGG 
6901 GTGGCCAAGT CCGGCAAGAA CGGCATGCGC CGCGACTGGC TGATCTCCGA CTGCAACACC 
6961 GGCGAGATCC TGACCCGCGC CTCCTCCGTG TGGGTGATGA TGAACCAGAA GACCCGCCGC 
7021 CTGTCCAAGA TCCCCGACGA GGTGCGCAAC GAGATCGAGC CCCACTTCGT GGACTCCCCC 
7081 CCCGTGATCG AGGACGACGA CCGCAAGCTG CCCAAGCTGG ACGAGAAGAC CGCCGACTCC 
7141 ATCCGCAAGG GCCTGACCCC CCGCTGGAAC GACCTGGACG TGAACCAGCA CGTGAACAAC 
7201 GTGAAGTACA TCGGCTGGAT CCTGGAGTCC ACCCCCCCCG AGGTGCTGGA GACCCAGGAG 
7261 CTGTGCTCCC TGACCCTGGA GTACCGCCGC GAGTGCGGCC GCGAGTCCGT GCTGGAGTCC 
7321 CTGACCGCCA TGGACCCCTC CGGCGGCGGC TACGGCTCCC AGTTCCAGCA CCTGCTGCGC 
7381 CTGGAGGACG GCGGCGAGAT CGTGAAGGGC CGCACCGAGT GGCGCCCCAA GAACGGCGTG 
7441 ATCAACGGCG TGGTGCCCAC CGGCGAGTCC TCCCCCGGCG ACTACTCCAT GGACTACAAG 
7501 GACCACGACG GCGACTACAA GGACCACGAC ATCGACTACA AGGACGACGA CGACAAGTGA 
7561 ATCGATAGAT CTCTTAAGGC AGCAGCAGCT CGGATAGTAT CGACACACTC TGGACGCTGG 
7621 TCGTGTGATG GACTGTTGCC GCCACACTTG CTGCCTTGAC CTGTGAATAT CCCTGCCGCT 
7681 TTTATCAAAC AGCCTCAGTG TGTTTGATCT TGTGTGTACG CGCTTTTGCG AGTTGCTAGC 
7741 TGCTTGTGCT ATTTGCGAAT ACCACCCCCA GCATCCCCTT CCCTCGTTTC ATATCGCTTG 
7801 CATCCCAACC GCAACTTATC TACGCTGTCC TGCTATCCCT CAGCGCTGCT CCTGCTCCTG 
7861 CTCACTGCCC CTCGCACAGC CTTGGTTTGG GCTCCGCCTG TATTCTCCTG GTACTGCAAC 
7921 CTGTAAACCA GCACTGCAAT GCTGATGCAC GGGAAGTAGT GGGATGGGAA CACAAATGGA 
7981 AAGCTTAATT AAGAGCTCTT GTTTTCCAGA AGGAGTTGCT CCTTGAGCCT TTCATTCTCA 
8041 GCCTCGATAA CCTCCAAAGC CGCTCTAATT GTGGAGGGGG TTCGAATTTA AAAGCTTGGA 
8101 ATGTTGGTTC GTGCGTCTGG AACAAGCCCA GACTTGTTGC TCACTGGGAA AAGGACCATC 
8161 AGCTCCAAAA AACTTGCCGC TCAAACCGCG TACCTCTGCT TTCGCGCAAT CTGCCCTGTT 
8221 GAAATCGCCA CCACATTCAT ATTGTGACGC TTGAGCAGTC TGTAATTGCC TCAGAATGTG 
8281 GAATCATCTG CCCCCTGTGC GAGCCCATGC CAGGCATGTC GCGGGCGAGG ACACCCGCCA 
8341 CTCGTACAGC AGACCATTAT GCTACCTCAC AATAGTTCAT AACAGTGACC ATATTTCTCG 
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8401 AAGCTCCCCA ACGAGCACCT CCATGCTCTG AGTGGCCACC CCCCGGCCCT GGTGCTTGCG 
8461 GAGGGCAGGT CAACCGGCAT GGGGCTACCG AAATCCCCGA CCGGATCCCA CCACCCCCGC 
8521 GATGGGAAGA ATCTCTCCCC GGGATGTGGG CCCACCACCA GCACAACCTG CTGGCCCAGG 
8581 CGAGCGTCAA ACCATACCAC ACAAATATCC TTGGCATCGG CCCTGAATTC CTTCTGCCGC 
8641 TCTGCTACCC GGTGCTTCTG TCCGAAGCAG GGGTTGCTAG GGATCGCTCC GAGTCCGCAA 
8701 ACCCTTGTCG CGTGGCGGGG CTTGTTCGAG CTTGAAGAGC CTCTAGAGTC GACCTGCAGG 
8761 CATGCAAGCT TGGCGTAATC ATGGTCATAG CTGTTTCCTG TGTGAAATTG TTATCCGCTC 
8821 ACAATTCCAC ACAACATACG AGCCGGAAGC ATAAAGTGTA AAGCCTGGGG TGCCTAATGA 
8881 GTGAGCTAAC TCACATTAAT TGCGTTGCGC TCACTGCCCG CTTTCCAGTC GGGAAACCTG 
8941 TCGTGCCAGC TGCATTAATG AATCGGCCAA CGCGCGGGGA GAGGCGGTTT GCGTATTGGG 
9001 CGCTCTTCCG CTTCCTCGCT CACTGACTCG CTGCGCTCGG TCGTTCGGCT GCGGCGAGCG 
9061 GTATCAGCTC ACTCAAAGGC GGTAATACGG TTATCCACAG AATCAGGGGA TAACGCAGGA 
9121 AAGAACATGT GAGCAAAAGG CCAGCAAAAG GCCAGGAACC GTAAAAAGGC CGCGTTGCTG 
9181 GCGTTTTTCC ATAGGCTCCG CCCCCCTGAC GAGCATCACA AAAATCGACG CTCAAGTCAG 
9241 AGGTGGCGAA ACCCGACAGG ACTATAAAGA TACCAGGCGT TTCCCCCTGG AAGCTCCCTC 
9301 GTGCGCTCTC CTGTTCCGAC CCTGCCGCTT ACCGGATACC TGTCCGCCTT TCTCCCTTCG 
9361 GGAAGCGTGG CGCTTTCTCA TAGCTCACGC TGTAGGTATC TCAGTTCGGT GTAGGTCGTT 
9421 CGCTCCAAGC TGGGCTGTGT GCACGAACCC CCCGTTCAGC CCGACCGCTG CGCCTTATCC 
9481 GGTAACTATC GTCTTGAGTC CAACCCGGTA AGACACGACT TATCG 

SEQ ID NO: 227 
pSZ1119 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
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2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 

2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 

2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 

2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 

2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 

2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 

2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 

2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 

2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 

2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 

2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 

2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACGGCGCG CCATGCTGCT 

2941 GCAGGCCTTC CTGTTCCTGC TGGCCGGCTT CGCCGCCAAG ATCAGCGCCT CCATGACGAA 

3001 CGAGACGTCC GACCGCCCCC TGGTGCACTT CACCCCCAAC AAGGGCTGGA TGAACGACCC 

3061 CAACGGCCTG TGGTACGACG AGAAGGACGC CAAGTGGCAC CTGTACTTCC AGTACAACCC 

3121 GAACGACACC GTCTGGGGGA CGCCCTTGTT CTGGGGCCAC GCCACGTCCG ACGACCTGAC 

3181 CAACTGGGAG GACCAGCCCA TCGCCATCGC CCCGAAGCGC AACGACTCCG GCGCCTTCTC 

3241 CGGCTCCATG GTGGTGGACT ACAACAACAC CTCCGGCTTC TTCAACGACA CCATCGACCC 

3301 GCGCCAGCGC TGCGTGGCCA TCTGGACCTA CAACACCCCG GAGTCCGAGG AGCAGTACAT 

3361 CTCCTACAGC CTGGACGGCG GCTACACCTT CACCGAGTAC CAGAAGAACC CCGTGCTGGC 

3421 CGCCAACTCC ACCCAGTTCC GCGACCCGAA GGTCTTCTGG TACGAGCCCT CCCAGAAGTG 

3481 GATCATGACC GCGGCCAAGT CCCAGGACTA CAAGATCGAG ATCTACTCCT CCGACGACCT 

3541 GAAGTCCTGG AAGCTGGAGT CCGCGTTCGC CAACGAGGGC TTCCTCGGCT ACCAGTACGA 

3601 GTGCCCCGGC CTGATCGAGG TCCCCACCGA GCAGGACCCC AGCAAGTCCT ACTGGGTGAT 

3661 GTTCATCTCC ATCAACCCCG GCGCCCCGGC CGGCGGCTCC TTCAACCAGT ACTTCGTCGG 

3721 CAGCTTCAAC GGCACCCACT TCGAGGCCTT CGACAACCAG TCCCGCGTGG TGGACTTCGG 

3781 CAAGGACTAC TACGCCCTGC AGACCTTCTT CAACACCGAC CCGACCTACG GGAGCGCCCT 

3841 GGGCATCGCG TGGGCCTCCA ACTGGGAGTA CTCCGCCTTC GTGCCCACCA ACCCCTGGCG 

3901 CTCCTCCATG TCCCTCGTGC GCAAGTTCTC CCTCAACACC GAGTACCAGG CCAACCCGGA 

3961 GACGGAGCTG ATCAACCTGA AGGCCGAGCC GATCCTGAAC ATCAGCAACG CCGGCCCCTG 

4021 GAGCCGGTTC GCCACCAACA CCACGTTGAC GAAGGCCAAC AGCTACAACG TCGACCTGTC 

4081 CAACAGCACC GGCACCCTGG AGTTCGAGCT GGTGTACGCC GTCAACACCA CCCAGACGAT 

4141 CTCCAAGTCC GTGTTCGCGG ACCTCTCCCT CTGGTTCAAG GGCCTGGAGG ACCCCGAGGA 

4201 GTACCTCCGC ATGGGCTTCG AGGTGTCCGC GTCCTCCTTC TTCCTGGACC GCGGGAACAG 

4261 CAAGGTGAAG TTCGTGAAGG AGAACCCCTA CTTCACCAAC CGCATGAGCG TGAACAACCA 

4321 GCCCTTCAAG AGCGAGAACG ACCTGTCCTA CTACAAGGTG TACGGCTTGC TGGACCAGAA 

4381 CATCCTGGAG CTGTACTTCA ACGACGGCGA CGTCGTGTCC ACCAACACCT ACTTCATGAC 

4441 CACCGGGAAC GCCCTGGGCT CCGTGAACAT GACGACGGGG GTGGACAACC TGTTCTACAT 

4501 CGACAAGTTC CAGGTGCGCG AGGTCAAGTG ACAATTGGCA GCAGCAGCTC GGATAGTATC 

4561 GACACACTCT GGACGCTGGT CGTGTGATGG ACTGTTGCCG CCACACTTGC TGCCTTGACC 

4621 TGTGAATATC CCTGCCGCTT TTATCAAACA GCCTCAGTGT GTTTGATCTT GTGTGTACGC 

4681 GCTTTTGCGA GTTGCTAGCT GCTTGTGCTA TTTGCGAATA CCACCCCCAG CATCCCCTTC 

4741 CCTCGTTTCA TATCGCTTGC ATCCCAACCG CAACTTATCT ACGCTGTCCT GCTATCCCTC 

4801 AGCGCTGCTC CTGCTCCTGC TCACTGCCCC TCGCACAGCC TTGGTTTGGG CTCCGCCTGT 

4861 ATTCTCCTGG TACTGCAACC TGTAAACCAG CACTGCAATG CTGATGCACG GGAAGTAGTG 

4921 GGATGGGAAC ACAAATGGAG GATCCCGCGT CTCGAACAGA GCGCGCAGAG GAACGCTGAA 

4981 GGTCTCGCCT CTGTCGCACC TCAGCGCGGC ATACACCACA ATAACCACCT GACGAATGCG 

5041 CTTGGTTCTT CGTCCATTAG CGAAGCGTCC GGTTCACACA CGTGCCACGT TGGCGAGGTG 

5101 GCAGGTGACA ATGATCGGTG GAGCTGATGG TCGAAACGTT CACAGCCTAG GGATATCGAA 

5161 TTCGGCCGAC AGGACGCGCG TCAAAGGTGC TGGTCGTGTA TGCCCTGGCC GGCAGGTCGT 

5221 TGCTGCTGCT GGTTAGTGAT TCCGCAACCC TGATTTTGGC GTCTTATTTT GGCGTGGCAA 

5281 ACGCTGGCGC CCGCGAGCCG GGCCGGCGGC GATGCGGTGC CCCACGGCTG CCGGAATCCA 

5341 AGGGAGGCAA GAGCGCCCGG GTCAGTTGAA GGGCTTTACG CGCAAGGTAC AGCCGCTCCT 

5401 GCAAGGCTGC GTGGTGGAAT TGGACGTGCA GGTCCTGCTG AAGTTCCTCC ACCGCCTCAC 

5461 CAGCGGACAA AGCACCGGTG TATCAGGTCC GTGTCATCCA CTCTAAAGAG CTCGACTACG 

5521 ACCTACTGAT GGCCCTAGAT TCTTCATCAA AAACGCCTGA GACACTTGCC CAGGATTGAA 

5581 ACTCCCTGAA GGGACCACCA GGGGCCCTGA GTTGTTCCTT CCCCCCGTGG CGAGCTGCCA 

5641 GCCAGGCTGT ACCTGTGATC GAGGCTGGCG GGAAAATAGG CTTCGTGTGC TCAGGTCATG 

5701 GGAGGTGCAG GACAGCTCAT GAAACGCCAA CAATCGCACA ATTCATGTCA AGCTAATCAG 

5761 CTATTTCCTC TTCACGAGCT GTAATTGTCC CAAAATTCTG GTCTACCGGG GGTGATCCTT 

5821 CGTGTACGGG CCCTTCCCTC AACCCTAGGT ATGCGCGCAT GCGGTCGCCG CGCAACTCGC 
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5881 GCGAGGGCCG AGGGTTTGGG ACGGGCCGTC CCGAAATGCA GTTGCACCCG GATGCGTGGC 
5941 ACCTTTTTTG CGATAATTTA TGCAATGGAC TGCTCTGCAA AATTCTGGCT CTGTCGCCAA 
6001 CCCTAGGATC AGCGGCGTAG GATTTCGTAA TCATTCGTCC TGATGGGGAG CTACCGACTA 
6061 CCCTAATATC AGCCCGACTG CCTGACGCCA GCGTCCACTT TTGTGCACAC ATTCCATTCG 
6121 TGCCCAAGAC ATTTCATTGT GGTGCGAAGC GTCCCCAGTT ACGCTCACCT GTTTCCCGAC 
6181 CTCCTTACTG TTCTGTCGAC AGAGCGGGCC CACAGGCCGG TCGCAGCCAC TAGTATGGCC 
6241 ACCGCATCCA CTTTCTCGGC GTTCAATGCC CGCTGCGGCG ACCTGCGTCG CTCGGCGGGC 
6301 TCCGGGCCCC GGCGCCCAGC GAGGCCCCTC CCCGTGCGCG GGCGCGCCCA GCTGCCCGAC 
6361 TGGAGCATGC TGCTGGCCGC GATCACCACC CTGTTCCTGG CGGCCGAGAA GCAGTGGATG 
6421 ATGCTGGACT GGAAGCCCAA GCGCCCCGAC ATGCTGGTGG ACCCCTTCGG CCTGGGCCGC 
6481 TTCGTGCAGG ACGGCCTGGT GTTCCGCAAC AACTTCAGCA TCCGCAGCTA CGAGATCGGC 
6541 GCGGACCGCA CCGCCAGCAT CGAGACCCTG ATGAACCACC TGCAGGAGAC CGCCCTGAAC 
6601 CACGTGAAGA GCGTGGGCCT GCTGGAGGAC GGCCTGGGCA GCACCCGCGA GATGAGCCTG 
6661 CGCAACCTGA TCTGGGTGGT GACCAAGATG CAGGTGGCGG TGGACCGCTA CCCCACCTGG 
6721 GGCGACGAGG TGCAGGTGAG CAGCTGGGCG ACCGCCATCG GCAAGAACGG CATGCGCCGC 
6781 GAGTGGATCG TGACCGACTT CCGCACCGGC GAGACCCTGC TGCGCGCCAC CAGCGTGTGG 
6841 GTGATGATGA ACAAGCTGAC CCGCCGCATC AGCAAGATCC CCGAGGAGGT GTGGCACGAG 
6901 ATCGGCCCCA GCTTCATCGA CGCGCCCCCC CTGCCCACCG TGGAGGACGA CGGCCGCAAG 
6961 CTGACCCGCT TCGACGAGAG CAGCGCCGAC TTCATCCGCA AGGGCCTGAC CCCCCGCTGG 
7021 AGCGACCTGG ACATCAACCA GCACGTGAAC AACGTGAAGT ACATCGGCTG GCTGCTGGAG 
7081 AGCGCGCCCC CCGAGATCCA CGAGAGCCAC GAGATCGCCA GCCTGACCCT GGAGTACCGC 
7141 CGCGAGTGCG GCCGCGACAG CGTGCTGAAC AGCGCCACCA AGGTGAGCGA CAGCAGCCAG 
7201 CTGGGCAAGA GCGCCGTGGA GTGCAACCAC CTGGTGCGCC TGCAGAACGG CGGCGAGATC 
7261 GTGAAGGGCC GCACCGTGTG GCGCCCCAAG CGCCCCCTGT ACAACGACGG CGCCGTGGTG 
7321 GACGTGCCCG CCAAGACCAG CGATGACGAT GACAAGCTGG GATGACTCGA GGCAGCAGCA 
7381 GCTCGGATAG TATCGACACA CTCTGGACGC TGGTCGTGTG ATGGACTGTT GCCGCCACAC 
7441 TTGCTGCCTT GACCTGTGAA TATCCCTGCC GCTTTTATCA AACAGCCTCA GTGTGTTTGA 
7501 TCTTGTGTGT ACGCGCTTTT GCGAGTTGCT AGCTGCTTGT GCTATTTGCG AATACCACCC 
7561 CCAGCATCCC CTTCCCTCGT TTCATATCGC TTGCATCCCA ACCGCAACTT ATCTACGCTG 
7621 TCCTGCTATC CCTCAGCGCT GCTCCTGCTC CTGCTCACTG CCCCTCGCAC AGCCTTGGTT 
7681 TGGGCTCCGC CTGTATTCTC CTGGTACTGC AACCTGTAAA CCAGCACTGC AATGCTGATG 
7741 CACGGGAAGT AGTGGGATGG GAACACAAAT GGAAAGCTTG AGCTCTTGTT TTCCAGAAGG 
7801 AGTTGCTCCT TGAGCCTTTC ATTCTCAGCC TCGATAACCT CCAAAGCCGC TCTAATTGTG 
7861 GAGGGGGTTC GAATTTAAAA GCTTGGAATG TTGGTTCGTG CGTCTGGAAC AAGCCCAGAC 
7921 TTGTTGCTCA CTGGGAAAAG GACCATCAGC TCCAAAAAAC TTGCCGCTCA AACCGCGTAC 
7981 CTCTGCTTTC GCGCAATCTG CCCTGTTGAA ATCGCCACCA CATTCATATT GTGACGCTTG 
8041 AGCAGTCTGT AATTGCCTCA GAATGTGGAA TCATCTGCCC CCTGTGCGAG CCCATGCCAG 
8101 GCATGTCGCG GGCGAGGACA CCCGCCACTC GTACAGCAGA CCATTATGCT ACCTCACAAT 
8161 AGTTCATAAC AGTGACCATA TTTCTCGAAG CTCCCCAACG AGCACCTCCA TGCTCTGAGT 
8221 GGCCACCCCC CGGCCCTGGT GCTTGCGGAG GGCAGGTCAA CCGGCATGGG GCTACCGAAA 
8281 TCCCCGACCG GATCCCACCA CCCCCGCGAT GGGAAGAATC TCTCCCCGGG ATGTGGGCCC 
8341 ACCACCAGCA CAACCTGCTG GCCCAGGCGA GCGTCAAACC ATACCACACA AATATCCTTG 
8401 GCATCGGCCC TGAATTCCTT CTGCCGCTCT GCTACCCGGT GCTTCTGTCC GAAGCAGGGG 
8461 TTGCTAGGGA TCGCTCCGAG TCCGCAAACC CTTGTCGCGT GGCGGGGCTT GTTCGAGCTT 
8521 GAAGAGCCTC TAGAGTCGAC CTGCAGGCAT GCAAGCTTGG CGTAATCATG GTCATAGCTG 
8581 TTTCCTGTGT GAAATTGTTA TCCGCTCACA ATTCCACACA ACATACGAGC CGGAAGCATA 
8641 AAGTGTAAAG CCTGGGGTGC CTAATGAGTG AGCTAACTCA CATTAATTGC GTTGCGCTCA 
8701 CTGCCCGCTT TCCAGTCGGG AAACCTGTCG TGCCAGCTGC ATTAATGAAT CGGCCAACGC 
8761 GCGGGGAGAG GCGGTTTGCG TATTGGGCGC TCTTCCGCTT CCTCGCTCAC TGACTCGCTG 
8821 CGCTCGGTCG TTCGGCTGCG GCGAGCGGTA TCAGCTCACT CAAAGGCGGT AATACGGTTA 
8881 TCCACAGAAT CAGGGGATAA CGCAGGAAAG AACATGTGAG CAAAAGGCCA GCAAAAGGCC 
8941 AGGAACCGTA AAAAGGCCGC GTTGCTGGCG TTTTTCCATA GGCTCCGCCC CCCTGACGAG 
9001 CATCACAAAA ATCGACGCTC AAGTCAGAGG TGGCGAAACC CGACAGGACT ATAAAGATAC 
9061 CAGGCGTTTC CCCCTGGAAG CTCCCTCGTG CGCTCTCCTG TTCCGACCCT GCCGCTTACC 
9121 GGATACCTGT CCGCCTTTCT CCCTTCGGGA AGCGTGGCGC TTTCTCATAG CTCACGCTGT 
9181 AGGTATCTCA GTTCGGTGTA GGTCGTTCGC TCCAAGCTGG GCTGTGTGCA CGAACCCCCC 
9241 GTTCAGCCCG ACCGCTGCGC CTTATCCGGT AACTATCGTC TTGAGTCCAA CCCGGTAAGA 
9301 CACGACTTAT CGC 

SEQ ID NO: 228 
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pSZ944 

1 CTAAATTGTA AGCGTTAATA TTTTGTTAAA ATTCGCGTTA AATTTTTGTT AAATCAGCTC 
61 ATTTTTTAAC CAATAGGCCG AAATCGGCAA AATCCCTTAT AAATCAAAAG AATAGACCGA 
121 GATAGGGTTG AGTGTTGTTC CAGTTTGGAA CAAGAGTCCA CTATTAAAGA ACGTGGACTC 
181 CAACGTCAAA GGGCGAAAAA CCGTCTATCA GGGCGATGGC CCACTACGTG AACCATCACC 
241 CTAATCAAGT TTTTTGGGGT CGAGGTGCCG TAAAGCACTA AATCGGAACC CTAAAGGGAG 
301 CCCCCGATTT AGAGCTTGAC GGGGAAAGCC GGCGAACGTG GCGAGAAAGG AAGGGAAGAA 
361 AGCGAAAGGA GCGGGCGCTA GGGCGCTGGC AAGTGTAGCG GTCACGCTGC GCGTAACCAC 
421 CACACCCGCC GCGCTTAATG CGCCGCTACA GGGCGCGTCC CATTCGCCAT TCAGGCTGCG 
481 CAACTGTTGG GAAGGGCGAT CGGTGCGGGC CTCTTCGCTA TTACGCCAGC TGGCGAAAGG 
541 GGGATGTGCT GCAAGGCGAT TAAGTTGGGT AACGCCAGGG TTTTCCCAGT CACGACGTTG 
601 TAAAACGACG GCCAGTGAGC GCGCGTAATA CGACTCACTA TAGGGCGAAT TGCAGCTTTT 
661 GTTCCCTTTA GTGAGGGTTA ATTGCGCGCT TGGCGTAATC ATGGTCATAG CTGTTTCCTG 
721 TGTGAAATTG TTATCCGCTC ACAATTCCAC ACAACATACG AGCCGGAAGC ATAAAGTGTA 
781 AAGCCTGGGG TGCCTAATGA GTGAGCTAAC TCACATTAAT TGCGTTGCGC TCACTGCCCG 
841 CTTTCCAGTC GGGAAACCTG TCGTGCCAGC TGCATTAATG AATCGGCCAA CGCGCGGGGA 
901 GAGGCGGTGC GTATTGGGCG CTCTTCCGCT CCCGTGATCA CACAGGTGCC TTGCGAGCGT 
961 GATCACACTA TTTTGGGGGT CCTACAGTAC TGAAATGGTG AGAAGTCGTA CTGAAATCAA 
1021 GGATGAACAA TGAAAATGGT GCTGTGGTGG CTTCTCAAAG GTCAAGAATC AGTCGCTCGC 
1081 GTCAGGAAAT CGCGGCGTCA ACCAGCGTGG GCGCGGTCAG TGGCCCCGCA CTGGTCACCA 
1141 TAGCCTCTCC TGCCACAGTA GCGATCCCCT GGGCGTTCAC TCTCAGCAGC GGCTGTACTG 
1201 CCTCCCAGAT TTTCTTCTTC TGGACCTGCG GGCGTGAGAG GATGAGCAGG GTGGGGCCAA 
1261 GGGCTCAATC CTGAACGGCC CTCATTCGGT TTCCAATCCC ACAACACATA CCCACAGCAG 
1321 GTCAGACCAC GCATTCGCAC CATGCGCACC AATAACGTGT CCTTACCTGA TTGGGTGTGG 
1381 CAGGCTCCGT GGACAGGAGT GCCTCGTCCC CCGCCCAGAC CCGCTCCCCC GTCACGGCGG 
1441 CGTCCGGGAC CCGCAGCGGC TCCACCGCGG TGTGATCCGC GTTGGCGGCG CAGAGCAGCA 
1501 TCCCAGCCGA TTTGACCCCG CGCATGCTCC GAGGCTTGAG GTTGGCCAGC ACCACCACCC 
1561 GCCGGCCGAC AAGGTCCTCC AGGGTCACGT GCCGGACCAG GCCACTCACG ATGGTGCGAG 
1621 GGCCCCCCTC CTCGCCGAGG TCGATCTGCT CGACGTACAG ACTGCGACAT GCGTGGCGAG 
1681 TGGTCATCAG AAGGAAGCAG GTGTGCAGAA GGGGCACGTG GTTGGTATTG AGAGTAGCCA 
1741 AAGCTTTGTG CCAATCAGAA AGTCAACGCA GCTGCCTGCC TGGCTCGCGT ACGGTACCCT 
1801 TTCTTGCGCT ATGACACTTC CAGCAAAAGG TAGGGCGGGC TGCGAGACGG CTTCCCGGCG 
1861 CTGCATGCAA CACCGATGAT GCTTCGACCC CCCGAAGCTC CTTCGGGGCT GCATGGGCGC 
1921 TCCGATGCCG CTCCAGGGCG AGCGCTGTTT AAATAGCCAG GCCCCCGATT GCAAAGACAT 
1981 TATAGCGAGC TACCAAAGCC ATATTCAAAC ACCTAGATCA CTACCACTTC TACACAGGCC 
2041 ACTCGAGCTT GTGATCGCAC TCCGCTAAGG GGGCGCCTCT TCCTCTTCGT TTCAGTCACA 
2101 ACCCGCAAAC TCTAGAATAT CAATGCTGCT GCAGGCCTTC CTGTTCCTGC TGGCCGGCTT 
2161 CGCCGCCAAG ATCAGCGCCT CCATGACGAA CGAGACGTCC GACCGCCCCC TGGTGCACTT 
2221 CACCCCCAAC AAGGGCTGGA TGAACGACCC CAACGGCCTG TGGTACGACG AGAAGGACGC 
2281 CAAGTGGCAC CTGTACTTCC AGTACAACCC GAACGACACC GTCTGGGGGA CGCCCTTGTT 
2341 CTGGGGCCAC GCCACGTCCG ACGACCTGAC CAACTGGGAG GACCAGCCCA TCGCCATCGC 
2401 CCCGAAGCGC AACGACTCCG GCGCCTTCTC CGGCTCCATG GTGGTGGACT ACAACAACAC 
2461 CTCCGGCTTC TTCAACGACA CCATCGACCC GCGCCAGCGC TGCGTGGCCA TCTGGACCTA 
2521 CAACACCCCG GAGTCCGAGG AGCAGTACAT CTCCTACAGC CTGGACGGCG GCTACACCTT 
2581 CACCGAGTAC CAGAAGAACC CCGTGCTGGC CGCCAACTCC ACCCAGTTCC GCGACCCGAA 
2641 GGTCTTCTGG TACGAGCCCT CCCAGAAGTG GATCATGACC GCGGCCAAGT CCCAGGACTA 
2701 CAAGATCGAG ATCTACTCCT CCGACGACCT GAAGTCCTGG AAGCTGGAGT CCGCGTTCGC 
2761 CAACGAGGGC TTCCTCGGCT ACCAGTACGA GTGCCCCGGC CTGATCGAGG TCCCCACCGA 
2821 GCAGGACCCC AGCAAGTCCT ACTGGGTGAT GTTCATCTCC ATCAACCCCG GCGCCCCGGC 
2881 CGGCGGCTCC TTCAACCAGT ACTTCGTCGG CAGCTTCAAC GGCACCCACT TCGAGGCCTT 
2941 CGACAACCAG TCCCGCGTGG TGGACTTCGG CAAGGACTAC TACGCCCTGC AGACCTTCTT 
3001 CAACACCGAC CCGACCTACG GGAGCGCCCT GGGCATCGCG TGGGCCTCCA ACTGGGAGTA 
3061 CTCCGCCTTC GTGCCCACCA ACCCCTGGCG CTCCTCCATG TCCCTCGTGC GCAAGTTCTC 
3121 CCTCAACACC GAGTACCAGG CCAACCCGGA GACGGAGCTG ATCAACCTGA AGGCCGAGCC 
3181 GATCCTGAAC ATCAGCAACG CCGGCCCCTG GAGCCGGTTC GCCACCAACA CCACGTTGAC 
3241 GAAGGCCAAC AGCTACAACG TCGACCTGTC CAACAGCACC GGCACCCTGG AGTTCGAGCT 
3301 GGTGTACGCC GTCAACACCA CCCAGACGAT CTCCAAGTCC GTGTTCGCGG ACCTCTCCCT 
3361 CTGGTTCAAG GGCCTGGAGG ACCCCGAGGA GTACCTCCGC ATGGGCTTCG AGGTGTCCGC 
3421 GTCCTCCTTC TTCCTGGACC GCGGGAACAG CAAGGTGAAG TTCGTGAAGG AGAACCCCTA 
3481 CTTCACCAAC CGCATGAGCG TGAACAACCA GCCCTTCAAG AGCGAGAACG ACCTGTCCTA 

116 



3541 CTACAAGGTG TACGGCTTGC TGGACCAGAA CATCCTGGAG CTGTACTTCA ACGACGGCGA 
3601 CGTCGTGTCC ACCAACACCT ACTTCATGAC CACCGGGAAC GCCCTGGGCT CCGTGAACAT 
3661 GACGACGGGG GTGGACAACC TGTTCTACAT CGACAAGTTC CAGGTGCGCG AGGTCAAGTG 
3721 ACAATTGGCA GCAGCAGCTC GGATAGTATC GACACACTCT GGACGCTGGT CGTGTGATGG 
3781 ACTGTTGCCG CCACACTTGC TGCCTTGACC TGTGAATATC CCTGCCGCTT TTATCAAACA 
3841 GCCTCAGTGT GTTTGATCTT GTGTGTACGC GCTTTTGCGA GTTGCTAGCT GCTTGTGCTA 
3901 TTTGCGAATA CCACCCCCAG CATCCCCTTC CCTCGTTTCA TATCGCTTGC ATCCCAACCG 
3961 CAACTTATCT ACGCTGTCCT GCTATCCCTC AGCGCTGCTC CTGCTCCTGC TCACTGCCCC 
4021 TCGCACAGCC TTGGTTTGGG CTCCGCCTGT ATTCTCCTGG TACTGCAACC TGTAAACCAG 
4081 CACTGCAATG CTGATGCACG GGAAGTAGTG GGATGGGAAC ACAAATGGAG GATCCCGCGT 
4141 CTCGAACAGA GCGCGCAGAG GAACGCTGAA GGTCTCGCCT CTGTCGCACC TCAGCGCGGC 
4201 ATACACCACA ATAACCACCT GACGAATGCG CTTGGTTCTT CGTCCATTAG CGAAGCGTCC 
4261 GGTTCACACA CGTGCCACGT TGGCGAGGTG GCAGGTGACA ATGATCGGTG GAGCTGATGG 
4321 TCGAAACGTT CACAGCCTAG GGATATCGAA TTCCTTTCTT GCGCTATGAC ACTTCCAGCA 
4381 AAAGGTAGGG CGGGCTGCGA GACGGCTTCC CGGCGCTGCA TGCAACACCG ATGATGCTTC 
4441 GACCCCCCGA AGCTCCTTCG GGGCTGCATG GGCGCTCCGA TGCCGCTCCA GGGCGAGCGC 
4501 TGTTTAAATA GCCAGGCCCC CGATTGCAAA GACATTATAG CGAGCTACCA AAGCCATATT 
4561 CAAACACCTA GATCACTACC ACTTCTACAC AGGCCACTCG AGCTTGTGAT CGCACTCCGC 
4621 TAAGGGGGCG CCTCTTCCTC TTCGTTTCAG TCACAACCCG CAAACACTAG TATGGCCACC 
4681 GCATCCACTT TCTCGGCGTT CAATGCCCGC TGCGGCGACC TGCGTCGCTC GGCGGGCTCC 
4741 GGGCCCCGGC GCCCAGCGAG GCCCCTCCCC GTGCGCGGGC GCGCCCCCGA CTGGTCCATG 
4801 CTGTTCGCCG TGATCACCAC CATCTTCTCC GCCGCCGAGA AGCAGTGGAC CAACCTGGAG 
4861 TGGAAGCCCA AGCCCAACCC CCCCCAGCTG CTGGACGACC ACTTCGGCCC CCACGGCCTG 
4921 GTGTTCCGCC GCACCTTCGC CATCCGCAGC TACGAGGTGG GCCCCGACCG CTCCACCAGC 
4981 ATCGTGGCCG TGATGAACCA CCTGCAGGAG GCCGCCCTGA ACCACGCCAA GTCCGTGGGC 
5041 ATCCTGGGCG ACGGCTTCGG CACCACCCTG GAGATGTCCA AGCGCGACCT GATCTGGGTG 
5101 GTGAAGCGCA CCCACGTGGC CGTGGAGCGC TACCCCGCCT GGGGCGACAC CGTGGAGGTG 
5161 GAGTGCTGGG TGGGCGCCTC CGGCAACAAC GGCCGCCGCC ACGACTTCCT GGTGCGCGAC 
5221 TGCAAGACCG GCGAGATCCT GACCCGCTGC ACCTCCCTGA GCGTGATGAT GAACACCCGC 
5281 ACCCGCCGCC TGAGCAAGAT CCCCGAGGAG GTGCGCGGCG AGATCGGCCC CGCCTTCATC 
5341 GACAACGTGG CCGTGAAGGA CGAGGAGATC AAGAAGCCCC AGAAGCTGAA CGACTCCACC 
5401 GCCGACTACA TCCAGGGCGG CCTGACCCCC CGCTGGAACG ACCTGGACAT CAACCAGCAC 
5461 GTGAACAACA TCAAGTACGT GGACTGGATC CTGGAGACCG TGCCCGACAG CATCTTCGAG 
5521 AGCCACCACA TCTCCTCCTT CACCATCGAG TACCGCCGCG AGTGCACCAT GGACAGCGTG 
5581 CTGCAGTCCC TGACCACCGT GAGCGGCGGC TCCTCCGAGG CCGGCCTGGT GTGCGAGCAC 
5641 CTGCTGCAGC TGGAGGGCGG CAGCGAGGTG CTGCGCGCCA AGACCGAGTG GCGCCCCAAG 
5701 CTGACCGACT CCTTCCGCGG CATCAGCGTG ATCCCCGCCG AGTCCAGCGT GATGGACTAC 
5761 AAGGACCACG ACGGCGACTA CAAGGACCAC GACATCGACT ACAAGGACGA CGACGACAAG 
5821 TGACTCGAGG CAGCAGCAGC TCGGATAGTA TCGACACACT CTGGACGCTG GTCGTGTGAT 
5881 GGACTGTTGC CGCCACACTT GCTGCCTTGA CCTGTGAATA TCCCTGCCGC TTTTATCAAA 
5941 CAGCCTCAGT GTGTTTGATC TTGTGTGTAC GCGCTTTTGC GAGTTGCTAG CTGCTTGTGC 
6001 TATTTGCGAA TACCACCCCC AGCATCCCCT TCCCTCGTTT CATATCGCTT GCATCCCAAC 
6061 CGCAACTTAT CTACGCTGTC CTGCTATCCC TCAGCGCTGC TCCTGCTCCT GCTCACTGCC 
6121 CCTCGCACAG CCTTGGTTTG GGCTCCGCCT GTATTCTCCT GGTACTGCAA CCTGTAAACC 
6181 AGCACTGCAA TGCTGATGCA CGGGAAGTAG TGGGATGGGA ACACAAATGG AAAGCTTGAG 
6241 CTCGTACCCA TCAGCATCCG GGTGAATCTT GGCCTCCAAG ATATGGCCAA TCCTCACATC 
6301 CAGCTTGGCA AAATCGACTA GACTGTCTGC AAGTGGGAAT GTGGAGCACA AGGTTGCTTG 
6361 TAGCGATCGA CAGACTGGTG GGGTACATTG ACAGGTGGGC AGCGCCGCAT CCATCGTGCC 
6421 TGACGCGAGC GCCGCCGGTT GCTCGCCCGT GCCTGCCGTC AAAGAGCGGC AGAGAAATCG 
6481 GGAACCGAAA ACGTCACATT GCCTGATGTT GTTACATGCT GGACTAGACT TTCTTGGCGT 
6541 GGGTCTGCTC CTCGCCAGGT GCGCGACGCC TCGGGGCTGG GTGCGAGGGA GCCGTGCGGC 
6601 CACGCATTTG ACAAGACCCA AAGCTCGCAT CTCAGACGGT CAACCGTTCG TATTATACAT 
6661 TCAACATATG GTACATACGC AAAAAGCATG CCAACGATGA CAGCTCTTCG CCCACATGTG 
6721 AGCAAAAGGC CAGCAAAAGG CCAGGAACCG TAAAAAGGCC GCGTTGCTGG CGTTTTTCCA 
6781 TAGGCTCCGC CCCCCTGACG AGCATCACAA AAATCGACGC TCAAGTCAGA GGTGGCGAAA 
6841 CCCGACAGGA CTATAAAGAT ACCAGGCGTT TCCCCCTGGA AGCTCCCTCG TGCGCTCTCC 
6901 TGTTCCGACC CTGCCGCTTA CCGGATACCT GTCCGCCTTT CTCCCTTCGG GAAGCGTGGC 
6961 GCTTTCTCAT AGCTCACGCT GTAGGTATCT CAGTTCGGTG TAGGTCGTTC GCTCCAAGCT 
7021 GGGCTGTGTG CACGAACCCC CCGTTCAGCC CGACCGCTGC GCCTTATCCG GTAACTATCG 
7081 TCTTGAGTCC AACCCGGTAA GACACGACTT ATCGCCACTG GCAGCAGCCA CTGGTAACAG 
7141 GATTAGCAGA GCGAGGTATG TAGGCGGTGC TACAGAGTTC TTGAAGTGGT GGCCTAACTA 
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7201 CGGCTACACT AGAAGGACAG TATTTGGTAT CTGCGCTCTG CTGAAGCCAG TTACCTTCGG 
7261 AAAAAGAGTT GGTAGCTCTT GATCCGGCAA ACAAACCACC GCTGGTAGCG GTGGTTTTTT 
7321 TGTTTGCAAG CAGCAGATTA CGCGCAGAAA AAAAGGATCT CAAGAAGATC CTTTGATCTT 
7381 TTCTACGGGG TCTGACGCTC AGTGGAACGA AAACTCACGT TAAGGGATTT TGGTCATGAG 
7441 ATTATCAAAA AGGATCTTCA CCTAGATCCT TTTAAATTAA AAATGAAGTT TTAAATCAAT 
7501 CTAAAGTATA TATGAGTAAA CTTGGTCTGA CAGTTACCAA TGCTTAATCA GTGAGGCACC 
7561 TATCTCAGCG ATCTGTCTAT TTCGTTCATC CATAGTTGCC TGACTCCCCG TCGTGTAGAT 
7621 AACTACGATA CGGGAGGGCT TACCATCTGG CCCCAGTGCT GCAATGATAC CGCGAGACCC 
7681 ACGCTCACCG GCTCCAGATT TATCAGCAAT AAACCAGCCA GCCGGAAGGG CCGAGCGCAG 
7741 AAGTGGTCCT GCAACTTTAT CCGCCTCCAT CCAGTCTATT AATTGTTGCC GGGAAGCTAG 
7801 AGTAAGTAGT TCGCCAGTTA ATAGTTTGCG CAACGTTGTT GCCATTGCTA CAGGCATCGT 
7861 GGTGTCACGC TCGTCGTTTG GTATGGCTTC ATTCAGCTCC GGTTCCCAAC GATCAAGGCG 
7921 AGTTACATGA TCCCCCATGT TGTGCAAAAA AGCGGTTAGC TCCTTCGGTC CTCCGATCGT 
7981 TGTCAGAAGT AAGTTGGCCG CAGTGTTATC ACTCATGGTT ATGGCAGCAC TGCATAATTC 
8041 TCTTACTGTC ATGCCATCCG TAAGATGCTT TTCTGTGACT GGTGAGTACT CAACCAAGTC 
8101 ATTCTGAGAA TAGTGTATGC GGCGACCGAG TTGCTCTTGC CCGGCGTCAA TACGGGATAA 
8161 TACCGCGCCA CATAGCAGAA CTTTAAAAGT GCTCATCATT GGAAAACGTT CTTCGGGGCG 
8221 AAAACTCTCA AGGATCTTAC CGCTGTTGAG ATCCAGTTCG ATGTAACCCA CTCGTGCACC 
8281 CAACTGATCT TCAGCATCTT TTACTTTCAC CAGCGTTTCT GGGTGAGCAA AAACAGGAAG 
8341 GCAAAATGCC GCAAAAAAGG GAATAAGGGC GACACGGAAA TGTTGAATAC TCATACTCTT 
8401 CCTTTTTCAA TATTATTGAA GCATTTATCA GGGTTATTGT CTCATGAGCG GATACATATT 
8461 TGAATGTATT TAGAAAAATA AACAAATAGG GGTTCCGCGC ACATTTCCCC GAAAAGTGCC 
8521 AC 

SEQ ID NO: 229 
pSZ1283 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
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1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 

2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 

2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 

2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 

2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 

2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 

2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 

2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 

2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 

2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 

2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 

2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 

2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 

2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 

2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 

2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACGGCGCG CCATGCTGCT 

2941 GCAGGCCTTC CTGTTCCTGC TGGCCGGCTT CGCCGCCAAG ATCAGCGCCT CCATGACGAA 

3001 CGAGACGTCC GACCGCCCCC TGGTGCACTT CACCCCCAAC AAGGGCTGGA TGAACGACCC 

3061 CAACGGCCTG TGGTACGACG AGAAGGACGC CAAGTGGCAC CTGTACTTCC AGTACAACCC 

3121 GAACGACACC GTCTGGGGGA CGCCCTTGTT CTGGGGCCAC GCCACGTCCG ACGACCTGAC 

3181 CAACTGGGAG GACCAGCCCA TCGCCATCGC CCCGAAGCGC AACGACTCCG GCGCCTTCTC 

3241 CGGCTCCATG GTGGTGGACT ACAACAACAC CTCCGGCTTC TTCAACGACA CCATCGACCC 

3301 GCGCCAGCGC TGCGTGGCCA TCTGGACCTA CAACACCCCG GAGTCCGAGG AGCAGTACAT 

3361 CTCCTACAGC CTGGACGGCG GCTACACCTT CACCGAGTAC CAGAAGAACC CCGTGCTGGC 

3421 CGCCAACTCC ACCCAGTTCC GCGACCCGAA GGTCTTCTGG TACGAGCCCT CCCAGAAGTG 

3481 GATCATGACC GCGGCCAAGT CCCAGGACTA CAAGATCGAG ATCTACTCCT CCGACGACCT 

3541 GAAGTCCTGG AAGCTGGAGT CCGCGTTCGC CAACGAGGGC TTCCTCGGCT ACCAGTACGA 

3601 GTGCCCCGGC CTGATCGAGG TCCCCACCGA GCAGGACCCC AGCAAGTCCT ACTGGGTGAT 

3661 GTTCATCTCC ATCAACCCCG GCGCCCCGGC CGGCGGCTCC TTCAACCAGT ACTTCGTCGG 

3721 CAGCTTCAAC GGCACCCACT TCGAGGCCTT CGACAACCAG TCCCGCGTGG TGGACTTCGG 

3781 CAAGGACTAC TACGCCCTGC AGACCTTCTT CAACACCGAC CCGACCTACG GGAGCGCCCT 

3841 GGGCATCGCG TGGGCCTCCA ACTGGGAGTA CTCCGCCTTC GTGCCCACCA ACCCCTGGCG 

3901 CTCCTCCATG TCCCTCGTGC GCAAGTTCTC CCTCAACACC GAGTACCAGG CCAACCCGGA 

3961 GACGGAGCTG ATCAACCTGA AGGCCGAGCC GATCCTGAAC ATCAGCAACG CCGGCCCCTG 

4021 GAGCCGGTTC GCCACCAACA CCACGTTGAC GAAGGCCAAC AGCTACAACG TCGACCTGTC 

4081 CAACAGCACC GGCACCCTGG AGTTCGAGCT GGTGTACGCC GTCAACACCA CCCAGACGAT 

4141 CTCCAAGTCC GTGTTCGCGG ACCTCTCCCT CTGGTTCAAG GGCCTGGAGG ACCCCGAGGA 

4201 GTACCTCCGC ATGGGCTTCG AGGTGTCCGC GTCCTCCTTC TTCCTGGACC GCGGGAACAG 

4261 CAAGGTGAAG TTCGTGAAGG AGAACCCCTA CTTCACCAAC CGCATGAGCG TGAACAACCA 

4321 GCCCTTCAAG AGCGAGAACG ACCTGTCCTA CTACAAGGTG TACGGCTTGC TGGACCAGAA 

4381 CATCCTGGAG CTGTACTTCA ACGACGGCGA CGTCGTGTCC ACCAACACCT ACTTCATGAC 

4441 CACCGGGAAC GCCCTGGGCT CCGTGAACAT GACGACGGGG GTGGACAACC TGTTCTACAT 

4501 CGACAAGTTC CAGGTGCGCG AGGTCAAGTG ACAATTGGCA GCAGCAGCTC GGATAGTATC 

4561 GACACACTCT GGACGCTGGT CGTGTGATGG ACTGTTGCCG CCACACTTGC TGCCTTGACC 

4621 TGTGAATATC CCTGCCGCTT TTATCAAACA GCCTCAGTGT GTTTGATCTT GTGTGTACGC 

4681 GCTTTTGCGA GTTGCTAGCT GCTTGTGCTA TTTGCGAATA CCACCCCCAG CATCCCCTTC 

4741 CCTCGTTTCA TATCGCTTGC ATCCCAACCG CAACTTATCT ACGCTGTCCT GCTATCCCTC 

4801 AGCGCTGCTC CTGCTCCTGC TCACTGCCCC TCGCACAGCC TTGGTTTGGG CTCCGCCTGT 

4861 ATTCTCCTGG TACTGCAACC TGTAAACCAG CACTGCAATG CTGATGCACG GGAAGTAGTG 

4921 GGATGGGAAC ACAAATGGAG GATCCCGCGT CTCGAACAGA GCGCGCAGAG GAACGCTGAA 

4981 GGTCTCGCCT CTGTCGCACC TCAGCGCGGC ATACACCACA ATAACCACCT GACGAATGCG 

5041 CTTGGTTCTT CGTCCATTAG CGAAGCGTCC GGTTCACACA CGTGCCACGT TGGCGAGGTG 

5101 GCAGGTGACA ATGATCGGTG GAGCTGATGG TCGAAACGTT CACAGCCTAG GGATATCGAA 

5161 TTCGGCCGAC AGGACGCGCG TCAAAGGTGC TGGTCGTGTA TGCCCTGGCC GGCAGGTCGT 

5221 TGCTGCTGCT GGTTAGTGAT TCCGCAACCC TGATTTTGGC GTCTTATTTT GGCGTGGCAA 

5281 ACGCTGGCGC CCGCGAGCCG GGCCGGCGGC GATGCGGTGC CCCACGGCTG CCGGAATCCA 

5341 AGGGAGGCAA GAGCGCCCGG GTCAGTTGAA GGGCTTTACG CGCAAGGTAC AGCCGCTCCT 

5401 GCAAGGCTGC GTGGTGGAAT TGGACGTGCA GGTCCTGCTG AAGTTCCTCC ACCGCCTCAC 

5461 CAGCGGACAA AGCACCGGTG TATCAGGTCC GTGTCATCCA CTCTAAAGAG CTCGACTACG 

5521 ACCTACTGAT GGCCCTAGAT TCTTCATCAA AAACGCCTGA GACACTTGCC CAGGATTGAA 

5581 ACTCCCTGAA GGGACCACCA GGGGCCCTGA GTTGTTCCTT CCCCCCGTGG CGAGCTGCCA 
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5641 GCCAGGCTGT ACCTGTGATC GAGGCTGGCG GGAAAATAGG CTTCGTGTGC TCAGGTCATG 
5701 GGAGGTGCAG GACAGCTCAT GAAACGCCAA CAATCGCACA ATTCATGTCA AGCTAATCAG 
5761 CTATTTCCTC TTCACGAGCT GTAATTGTCC CAAAATTCTG GTCTACCGGG GGTGATCCTT 
5821 CGTGTACGGG CCCTTCCCTC AACCCTAGGT ATGCGCGCAT GCGGTCGCCG CGCAACTCGC 
5881 GCGAGGGCCG AGGGTTTGGG ACGGGCCGTC CCGAAATGCA GTTGCACCCG GATGCGTGGC 
5941 ACCTTTTTTG CGATAATTTA TGCAATGGAC TGCTCTGCAA AATTCTGGCT CTGTCGCCAA 
6001 CCCTAGGATC AGCGGCGTAG GATTTCGTAA TCATTCGTCC TGATGGGGAG CTACCGACTA 
6061 CCCTAATATC AGCCCGACTG CCTGACGCCA GCGTCCACTT TTGTGCACAC ATTCCATTCG 
6121 TGCCCAAGAC ATTTCATTGT GGTGCGAAGC GTCCCCAGTT ACGCTCACCT GTTTCCCGAC 
6181 CTCCTTACTG TTCTGTCGAC AGAGCGGGCC CACAGGCCGG TCGCAGCCAC TAGTATGGTG 
6241 GTGGCCGCCG CCGCCAGCAG CGCCTTCTTC CCCGTGCCCG CCCCCCGCCC CACCCCCAAG 
6301 CCCGGCAAGT TCGGCAACTG GCCCAGCAGC CTGAGCCAGC CCTTCAAGCC CAAGAGCAAC 
6361 CCCAACGGCC GCTTCCAGGT GAAGGCCAAC GTGAGCCCCC ACGGGCGCGC CCCCAAGGCC 
6421 AACGGCAGCG CCGTGAGCCT GAAGTCCGGC AGCCTGAACA CCCTGGAGGA CCCCCCCAGC 
6481 AGCCCCCCCC CCCGCACCTT CCTGAACCAG CTGCCCGACT GGAGCCGCCT GCGCACCGCC 
6541 ATCACCACCG TGTTCGTGGC CGCCGAGAAG CAGTTCACCC GCCTGGACCG CAAGAGCAAG 
6601 CGCCCCGACA TGCTGGTGGA CTGGTTCGGC AGCGAGACCA TCGTGCAGGA CGGCCTGGTG 
6661 TTCCGCGAGC GCTTCAGCAT CCGCAGCTAC GAGATCGGCG CCGACCGCAC CGCCAGCATC 
6721 GAGACCCTGA TGAACCACCT GCAGGACACC AGCCTGAACC ACTGCAAGAG CGTGGGCCTG 
6781 CTGAACGACG GCTTCGGCCG CACCCCCGAG ATGTGCACCC GCGACCTGAT CTGGGTGCTG 
6841 ACCAAGATGC AGATCGTGGT GAACCGCTAC CCCACCTGGG GCGACACCGT GGAGATCAAC 
6901 AGCTGGTTCA GCCAGAGCGG CAAGATCGGC ATGGGCCGCG AGTGGCTGAT CAGCGACTGC 
6961 AACACCGGCG AGATCCTGGT GCGCGCCACC AGCGCCTGGG CCATGATGAA CCAGAAGACC 
7021 CGCCGCTTCA GCAAGCTGCC CTGCGAGGTG CGCCAGGAGA TCGCCCCCCA CTTCGTGGAC 
7081 GCCCCCCCCG TGATCGAGGA CAACGACCGC AAGCTGCACA AGTTCGACGT GAAGACCGGC 
7141 GACAGCATCT GCAAGGGCCT GACCCCCGGC TGGAACGACT TCGACGTGAA CCAGCACGTG 
7201 AGCAACGTGA AGTACATCGG CTGGATTCTG GAGAGCATGC CCACCGAGGT GCTGGAGACC 
7261 CAGGAGCTGT GCAGCCTGAC CCTGGAGTAC CGCCGCGAGT GCGGCCGCGA GAGCGTGGTG 
7321 GAGAGCGTGA CCAGCATGAA CCCCAGCAAG GTGGGCGACC GCAGCCAGTA CCAGCACCTG 
7381 CTGCGCCTGG AGGACGGCGC CGACATCATG AAGGGCCGCA CCGAGTGGCG CCCCAAGAAC 
7441 GCCGGCACCA ACCGCGCCAT CAGCACCTGA TTAATTAACT CGAGGCAGCA GCAGCTCGGA 
7501 TAGTATCGAC ACACTCTGGA CGCTGGTCGT GTGATGGACT GTTGCCGCCA CACTTGCTGC 
7561 CTTGACCTGT GAATATCCCT GCCGCTTTTA TCAAACAGCC TCAGTGTGTT TGATCTTGTG 
7621 TGTACGCGCT TTTGCGAGTT GCTAGCTGCT TGTGCTATTT GCGAATACCA CCCCCAGCAT 
7681 CCCCTTCCCT CGTTTCATAT CGCTTGCATC CCAACCGCAA CTTATCTACG CTGTCCTGCT 
7741 ATCCCTCAGC GCTGCTCCTG CTCCTGCTCA CTGCCCCTCG CACAGCCTTG GTTTGGGCTC 
7801 CGCCTGTATT CTCCTGGTAC TGCAACCTGT AAACCAGCAC TGCAATGCTG ATGCACGGGA 
7861 AGTAGTGGGA TGGGAACACA AATGGAAAGC TTGAGCTCTT GTTTTCCAGA AGGAGTTGCT 
7921 CCTTGAGCCT TTCATTCTCA GCCTCGATAA CCTCCAAAGC CGCTCTAATT GTGGAGGGGG 
7981 TTCGAATTTA AAAGCTTGGA ATGTTGGTTC GTGCGTCTGG AACAAGCCCA GACTTGTTGC 
8041 TCACTGGGAA AAGGACCATC AGCTCCAAAA AACTTGCCGC TCAAACCGCG TACCTCTGCT 
8101 TTCGCGCAAT CTGCCCTGTT GAAATCGCCA CCACATTCAT ATTGTGACGC TTGAGCAGTC 
8161 TGTAATTGCC TCAGAATGTG GAATCATCTG CCCCCTGTGC GAGCCCATGC CAGGCATGTC 
8221 GCGGGCGAGG ACACCCGCCA CTCGTACAGC AGACCATTAT GCTACCTCAC AATAGTTCAT 
8281 AACAGTGACC ATATTTCTCG AAGCTCCCCA ACGAGCACCT CCATGCTCTG AGTGGCCACC 
8341 CCCCGGCCCT GGTGCTTGCG GAGGGCAGGT CAACCGGCAT GGGGCTACCG AAATCCCCGA 
8401 CCGGATCCCA CCACCCCCGC GATGGGAAGA ATCTCTCCCC GGGATGTGGG CCCACCACCA 
8461 GCACAACCTG CTGGCCCAGG CGAGCGTCAA ACCATACCAC ACAAATATCC TTGGCATCGG 
8521 CCCTGAATTC CTTCTGCCGC TCTGCTACCC GGTGCTTCTG TCCGAAGCAG GGGTTGCTAG 
8581 GGATCGCTCC GAGTCCGCAA ACCCTTGTCG CGTGGCGGGG CTTGTTCGAG CTTGAAGAGC 
8641 CTCTAGAGTC GACCTGCAGG CATGCAAGCT TGGCGTAATC ATGGTCATAG CTGTTTCCTG 
8701 TGTGAAATTG TTATCCGCTC ACAATTCCAC ACAACATACG AGCCGGAAGC ATAAAGTGTA 
8761 AAGCCTGGGG TGCCTAATGA GTGAGCTAAC TCACATTAAT TGCGTTGCGC TCACTGCCCG 
8821 CTTTCCAGTC GGGAAACCTG TCGTGCCAGC TGCATTAATG AATCGGCCAA CGCGCGGGGA 
8881 GAGGCGGTTT GCGTATTGGG CGCTCTTCCG CTTCCTCGCT CACTGACTCG CTGCGCTCGG 
8941 TCGTTCGGCT GCGGCGAGCG GTATCAGCTC ACTCAAAGGC GGTAATACGG TTATCCACAG 
9001 AATCAGGGGA TAACGCAGGA AAGAACATGT GAGCAAAAGG CCAGCAAAAG GCCAGGAACC 
9061 GTAAAAAGGC CGCGTTGCTG GCGTTTTTCC ATAGGCTCCG CCCCCCTGAC GAGCATCACA 
9121 AAAATCGACG CTCAAGTCAG AGGTGGCGAA ACCCGACAGG ACTATAAAGA TACCAGGCGT 
9181 TTCCCCCTGG AAGCTCCCTC GTGCGCTCTC CTGTTCCGAC CCTGCCGCTT ACCGGATACC 
9241 TGTCCGCCTT TCTCCCTTCG GGAAGCGTGG CGCTTTCTCA TAGCTCACGC TGTAGGTATC 
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9301 TCAGTTCGGT GTAGGTCGTT CGCTCCAAGC TGGGCTGTGT GCACGAACCC CCCGTTCAGC 
9361 CCGACCGCTG CGCCTTATCC GGTAACTATC GTCTTGAGTC CAACCCGGTA AGACACGACT 
9421 TATCGC 

SEQ ID NO: 230 
pSZ1410 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCCGCCTGG AGCTGGTGCA GAGCATGGGG 
1921 CAGTTTGCGG AGGAGAGGGT GCTCCCCGTG CTGCACCCCG TGGACAAGCT GTGGCAGCCG 
1981 CAGGACTTCC TGCCCGACCC CGAGTCGCCC GACTTCGAGG ACCAGGTGGC GGAGCTGCGC 
2041 GCGCGCGCCA AGGACCTGCC CGACGAGTAC TTTGTGGTGC TGGTGGGCGA CATGATCACG 
2101 GAGGAGGCGC TGCCGACCTA CATGGCCATG CTCAACACCT TGGACGGTGT GCGCGACGAC 
2161 ACGGGCGCGG CTGACCACCC GTGGGCGCGC TGGACGCGGC AGTGGGTGGC CGAGGAGAAC 
2221 CGGCACGGCG ACCTGCTGAA CAAGTACTGT TGGCTGACGG GGCGCGTCAA CATGCGGGCC 
2281 GTGGAGGTGA CCATCAACAA CCTGATCAAG AGCGGCATGA ACCCGCAGAC GGACAACAAC 
2341 CCTTACTTGG GCTTCGTCTA CACCTCCTTC CAGGAGCGCG CCACCAAGTA GGTACCCTTT 
2401 CTTGCGCTAT GACACTTCCA GCAAAAGGTA GGGCGGGCTG CGAGACGGCT TCCCGGCGCT 
2461 GCATGCAACA CCGATGATGC TTCGACCCCC CGAAGCTCCT TCGGGGCTGC ATGGGCGCTC 
2521 CGATGCCGCT CCAGGGCGAG CGCTGTTTAA ATAGCCAGGC CCCCGATTGC AAAGACATTA 
2581 TAGCGAGCTA CCAAAGCCAT ATTCAAACAC CTAGATCACT ACCACTTCTA CACAGGCCAC 
2641 TCGAGCTTGT GATCGCACTC CGCTAAGGGG GCGCCTCTTC CTCTTCGTTT CAGTCACAAC 
2701 CCGCAAACTC TAGAATATCA ATGCTGCTGC AGGCCTTCCT GTTCCTGCTG GCCGGCTTCG 
2761 CCGCCAAGAT CAGCGCCTCC ATGACGAACG AGACGTCCGA CCGCCCCCTG GTGCACTTCA 
2821 CCCCCAACAA GGGCTGGATG AACGACCCCA ACGGCCTGTG GTACGACGAG AAGGACGCCA 
2881 AGTGGCACCT GTACTTCCAG TACAACCCGA ACGACACCGT CTGGGGGACG CCCTTGTTCT 
2941 GGGGCCACGC CACGTCCGAC GACCTGACCA ACTGGGAGGA CCAGCCCATC GCCATCGCCC 
3001 CGAAGCGCAA CGACTCCGGC GCCTTCTCCG GCTCCATGGT GGTGGACTAC AACAACACCT 
3061 CCGGCTTCTT CAACGACACC ATCGACCCGC GCCAGCGCTG CGTGGCCATC TGGACCTACA 
3121 ACACCCCGGA GTCCGAGGAG CAGTACATCT CCTACAGCCT GGACGGCGGC TACACCTTCA 
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3181 CCGAGTACCA GAAGAACCCC GTGCTGGCCG CCAACTCCAC CCAGTTCCGC GACCCGAAGG 
3241 TCTTCTGGTA CGAGCCCTCC CAGAAGTGGA TCATGACCGC GGCCAAGTCC CAGGACTACA 
3301 AGATCGAGAT CTACTCCTCC GACGACCTGA AGTCCTGGAA GCTGGAGTCC GCGTTCGCCA 
3361 ACGAGGGCTT CCTCGGCTAC CAGTACGAGT GCCCCGGCCT GATCGAGGTC CCCACCGAGC 
3421 AGGACCCCAG CAAGTCCTAC TGGGTGATGT TCATCTCCAT CAACCCCGGC GCCCCGGCCG 
3481 GCGGCTCCTT CAACCAGTAC TTCGTCGGCA GCTTCAACGG CACCCACTTC GAGGCCTTCG 
3541 ACAACCAGTC CCGCGTGGTG GACTTCGGCA AGGACTACTA CGCCCTGCAG ACCTTCTTCA 
3601 ACACCGACCC GACCTACGGG AGCGCCCTGG GCATCGCGTG GGCCTCCAAC TGGGAGTACT 
3661 CCGCCTTCGT GCCCACCAAC CCCTGGCGCT CCTCCATGTC CCTCGTGCGC AAGTTCTCCC 
3721 TCAACACCGA GTACCAGGCC AACCCGGAGA CGGAGCTGAT CAACCTGAAG GCCGAGCCGA 
3781 TCCTGAACAT CAGCAACGCC GGCCCCTGGA GCCGGTTCGC CACCAACACC ACGTTGACGA 
3841 AGGCCAACAG CTACAACGTC GACCTGTCCA ACAGCACCGG CACCCTGGAG TTCGAGCTGG 
3901 TGTACGCCGT CAACACCACC CAGACGATCT CCAAGTCCGT GTTCGCGGAC CTCTCCCTCT 
3961 GGTTCAAGGG CCTGGAGGAC CCCGAGGAGT ACCTCCGCAT GGGCTTCGAG GTGTCCGCGT 
4021 CCTCCTTCTT CCTGGACCGC GGGAACAGCA AGGTGAAGTT CGTGAAGGAG AACCCCTACT 
4081 TCACCAACCG CATGAGCGTG AACAACCAGC CCTTCAAGAG CGAGAACGAC CTGTCCTACT 
4141 ACAAGGTGTA CGGCTTGCTG GACCAGAACA TCCTGGAGCT GTACTTCAAC GACGGCGACG 
4201 TCGTGTCCAC CAACACCTAC TTCATGACCA CCGGGAACGC CCTGGGCTCC GTGAACATGA 
4261 CGACGGGGGT GGACAACCTG TTCTACATCG ACAAGTTCCA GGTGCGCGAG GTCAAGTGAC 
4321 AATTGGCAGC AGCAGCTCGG ATAGTATCGA CACACTCTGG ACGCTGGTCG TGTGATGGAC 
4381 TGTTGCCGCC ACACTTGCTG CCTTGACCTG TGAATATCCC TGCCGCTTTT ATCAAACAGC 
4441 CTCAGTGTGT TTGATCTTGT GTGTACGCGC TTTTGCGAGT TGCTAGCTGC TTGTGCTATT 
4501 TGCGAATACC ACCCCCAGCA TCCCCTTCCC TCGTTTCATA TCGCTTGCAT CCCAACCGCA 
4561 ACTTATCTAC GCTGTCCTGC TATCCCTCAG CGCTGCTCCT GCTCCTGCTC ACTGCCCCTC 
4621 GCACAGCCTT GGTTTGGGCT CCGCCTGTAT TCTCCTGGTA CTGCAACCTG TAAACCAGCA 
4681 CTGCAATGCT GATGCACGGG AAGTAGTGGG ATGGGAACAC AAATGGAGGA TCCCGCGTCT 
4741 CGAACAGAGC GCGCAGAGGA ACGCTGAAGG TCTCGCCTCT GTCGCACCTC AGCGCGGCAT 
4801 ACACCACAAT AACCACCTGA CGAATGCGCT TGGTTCTTCG TCCATTAGCG AAGCGTCCGG 
4861 TTCACACACG TGCCACGTTG GCGAGGTGGC AGGTGACAAT GATCGGTGGA GCTGATGGTC 
4921 GAAACGTTCA CAGCCTAGGG ATATCGAATT CGGCCGACAG GACGCGCGTC AAAGGTGCTG 
4981 GTCGTGTATG CCCTGGCCGG CAGGTCGTTG CTGCTGCTGG TTAGTGATTC CGCAACCCTG 
5041 ATTTTGGCGT CTTATTTTGG CGTGGCAAAC GCTGGCGCCC GCGAGCCGGG CCGGCGGCGA 
5101 TGCGGTGCCC CACGGCTGCC GGAATCCAAG GGAGGCAAGA GCGCCCGGGT CAGTTGAAGG 
5161 GCTTTACGCG CAAGGTACAG CCGCTCCTGC AAGGCTGCGT GGTGGAATTG GACGTGCAGG 
5221 TCCTGCTGAA GTTCCTCCAC CGCCTCACCA GCGGACAAAG CACCGGTGTA TCAGGTCCGT 
5281 GTCATCCACT CTAAAGAACT CGACTACGAC CTACTGATGG CCCTAGATTC TTCATCAAAA 
5341 ACGCCTGAGA CACTTGCCCA GGATTGAAAC TCCCTGAAGG GACCACCAGG GGCCCTGAGT 
5401 TGTTCCTTCC CCCCGTGGCG AGCTGCCAGC CAGGCTGTAC CTGTGATCGA GGCTGGCGGG 
5461 AAAATAGGCT TCGTGTGCTC AGGTCATGGG AGGTGCAGGA CAGCTCATGA AACGCCAACA 
5521 ATCGCACAAT TCATGTCAAG CTAATCAGCT ATTTCCTCTT CACGAGCTGT AATTGTCCCA 
5581 AAATTCTGGT CTACCGGGGG TGATCCTTCG TGTACGGGCC CTTCCCTCAA CCCTAGGTAT 
5641 GCGCGCATGC GGTCGCCGCG CAACTCGCGC GAGGGCCGAG GGTTTGGGAC GGGCCGTCCC 
5701 GAAATGCAGT TGCACCCGGA TGCGTGGCAC CTTTTTTGCG ATAATTTATG CAATGGACTG 
5761 CTCTGCAAAA TTCTGGCTCT GTCGCCAACC CTAGGATCAG CGGCGTAGGA TTTCGTAATC 
5821 ATTCGTCCTG ATGGGGAGCT ACCGACTACC CTAATATCAG CCCGACTGCC TGACGCCAGC 
5881 GTCCACTTTT GTGCACACAT TCCATTCGTG CCCAAGACAT TTCATTGTGG TGCGAAGCGT 
5941 CCCCAGTTAC GCTCACCTGT TTCCCGACCT CCTTACTGTT CTGTCGACAG AGCGGGCCCA 
6001 CAGGCCGGTC GCAGCCACTA GTATGGTGGT GGCCGCCGCC GCCAGCAGCG CCTTCTTCCC 
6061 CGTGCCCGCC CCCCGCCCCA CCCCCAAGCC CGGCAAGTTC GGCAACTGGC CCAGCAGCCT 
6121 GAGCCAGCCC TTCAAGCCCA AGAGCAACCC CAACGGCCGC TTCCAGGTGA AGGCCAACGT 
6181 GAGCCCCCAC GGGCGCGCCC CCAAGGCCAA CGGCAGCGCC GTGAGCCTGA AGTCCGGCAG 
6241 CCTGAACACC CTGGAGGACC CCCCCAGCAG CCCCCCCCCC CGCACCTTCC TGAACCAGCT 
6301 GCCCGACTGG AGCCGCCTGC GCACCGCCAT CACCACCGTG TTCGTGGCCG CCGAGAAGCA 
6361 GTTCACCCGC CTGGACCGCA AGAGCAAGCG CCCCGACATG CTGGTGGACT GGTTCGGCAG 
6421 CGAGACCATC GTGCAGGACG GCCTGGTGTT CCGCGAGCGC TTCAGCATCC GCAGCTACGA 
6481 GATCGGCGCC GACCGCACCG CCAGCATCGA GACCCTGATG AACCACCTGC AGGACACCAG 
6541 CCTGAACCAC TGCAAGAGCG TGGGCCTGCT GAACGACGGC TTCGGCCGCA CCCCCGAGAT 
6601 GTGCACCCGC GACCTGATCT GGGTGCTGAC CAAGATGCAG ATCGTGGTGA ACCGCTACCC 
6661 CACCTGGGGC GACACCGTGG AGATCAACAG CTGGTTCAGC CAGAGCGGCA AGATCGGCAT 
6721 GGGCCGCGAG TGGCTGATCA GCGACTGCAA CACCGGCGAG ATCCTGGTGC GCGCCACCAG 
6781 CGCCTGGGCC ATGATGAACC AGAAGACCCG CCGCTTCAGC AAGCTGCCCT GCGAGGTGCG 
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6841 CCAGGAGATC GCCCCCCACT TCGTGGACGC CCCCCCCGTG ATCGAGGACA ACGACCGCAA 
6901 GCTGCACAAG TTCGACGTGA AGACCGGCGA CAGCATCTGC AAGGGCCTGA CCCCCGGCTG 
6961 GAACGACTTC GACGTGAACC AGCACGTGAG CAACGTGAAG TACATCGGCT GGATTCTGGA 
7021 GAGCATGCCC ACCGAGGTGC TGGAGACCCA GGAGCTGTGC AGCCTGACCC TGGAGTACCG 
7081 CCGCGAGTGC GGCCGCGAGA GCGTGGTGGA GAGCGTGACC AGCATGAACC CCAGCAAGGT 
7141 GGGCGACCGC AGCCAGTACC AGCACCTGCT GCGCCTGGAG GACGGCGCCG ACATCATGAA 
7201 GGGCCGCACC GAGTGGCGCC CCAAGAACGC CGGCACCAAC CGCGCCATCA GCACCTGATT 
7261 AATTAACTCG AGGCAGCAGC AGCTCGGATA GTATCGACAC ACTCTGGACG CTGGTCGTGT 
7321 GATGGACTGT TGCCGCCACA CTTGCTGCCT TGACCTGTGA ATATCCCTGC CGCTTTTATC 
7381 AAACAGCCTC AGTGTGTTTG ATCTTGTGTG TACGCGCTTT TGCGAGTTGC TAGCTGCTTG 
7441 TGCTATTTGC GAATACCACC CCCAGCATCC CCTTCCCTCG TTTCATATCG CTTGCATCCC 
7501 AACCGCAACT TATCTACGCT GTCCTGCTAT CCCTCAGCGC TGCTCCTGCT CCTGCTCACT 
7561 GCCCCTCGCA CAGCCTTGGT TTGGGCTCCG CCTGTATTCT CCTGGTACTG CAACCTGTAA 
7621 ACCAGCACTG CAATGCTGAT GCACGGGAAG TAGTGGGATG GGAACACAAA TGGAAAGCTT 
7681 GAGCTCCAGC CACGGCAACA CCGCGCGCCT TGCGGCCGAG CACGGCGACA AGAACCTGAG 
7741 CAAGATCTGC GGGCTGATCG CCAGCGACGA GGGCCGGCAC GAGATCGCCT ACACGCGCAT 
7801 CGTGGACGAG TTCTTCCGCC TCGACCCCGA GGGCGCCGTC GCCGCCTACG CCAACATGAT 
7861 GCGCAAGCAG ATCACCATGC CCGCGCACCT CATGGACGAC ATGGGCCACG GCGAGGCCAA 
7921 CCCGGGCCGC AACCTCTTCG CCGACTTCTC CGCGGTCGCC GAGAAGATCG ACGTCTACGA 
7981 CGCCGAGGAC TACTGCCGCA TCCTGGAGCA CCTCAACGCG CGCTGGAAGG TGGACGAGCG 
8041 CCAGGTCAGC GGCCAGGCCG CCGCGGACCA GGAGTACGTC CTGGGCCTGC CCCAGCGCTT 
8101 CCGGAAACTC GCCGAGAAGA CCGCCGCCAA GCGCAAGCGC GTCGCGCGCA GGCCCGTCGC 
8161 CTTCTCCTGG AGAAGAGCCT CTAGAGTCGA CCTGCAGGCA TGCAAGCTTG GCGTAATCAT 
8221 GGTCATAGCT GTTTCCTGTG TGAAATTGTT ATCCGCTCAC AATTCCACAC AACATACGAG 
8281 CCGGAAGCAT AAAGTGTAAA GCCTGGGGTG CCTAATGAGT GAGCTAACTC ACATTAATTG 
8341 CGTTGCGCTC ACTGCCCGCT TTCCAGTCGG GAAACCTGTC GTGCCAGCTG CATTAATGAA 
8401 TCGGCCAACG CGCGGGGAGA GGCGGTTTGC GTATTGGGCG CTCTTCCGCT TCCTCGCTCA 
8461 CTGACTCGCT GCGCTCGGTC GTTCGGCTGC GGCGAGCGGT ATCAGCTCAC TCAAAGGCGG 
8521 TAATACGGTT ATCCACAGAA TCAGGGGATA ACGCAGGAAA GAACATGTGA GCAAAAGGCC 
8581 AGCAAAAGGC CAGGAACCGT AAAAAGGCCG CGTTGCTGGC GTTTTTCCAT AGGCTCCGCC 
8641 CCCCTGACGA GCATCACAAA AATCGACGCT CAAGTCAGAG GTGGCGAAAC CCGACAGGAC 
8701 TATAAAGATA CCAGGCGTTT CCCCCTGGAA GCTCCCTCGT GCGCTCTCCT GTTCCGACCC 
8761 TGCCGCTTAC CGGATACCTG TCCGCCTTTC TCCCTTCGGG AAGCGTGGCG CTTTCTCATA 
8821 GCTCACGCTG TAGGTATCTC AGTTCGGTGT AGGTCGTTCG CTCCAAGCTG GGCTGTGTGC 
8881 ACGAACCCCC CGTTCAGCCC GACCGCTGCG CCTTATCCGG TAACTATCGT CTTGAGTCCA 
8941 ACCCGGTAAG ACACGACTTA TCGC 

SEQ ID NO: 231 
pSZ1413 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
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1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCCGCCTGG AGCTGGTGCA GAGCATGGGG 
1921 CAGTTTGCGG AGGAGAGGGT GCTCCCCGTG CTGCACCCCG TGGACAAGCT GTGGCAGCCG 
1981 CAGGACTTCC TGCCCGACCC CGAGTCGCCC GACTTCGAGG ACCAGGTGGC GGAGCTGCGC 
2041 GCGCGCGCCA AGGACCTGCC CGACGAGTAC TTTGTGGTGC TGGTGGGCGA CATGATCACG 
2101 GAGGAGGCGC TGCCGACCTA CATGGCCATG CTCAACACCT TGGACGGTGT GCGCGACGAC 
2161 ACGGGCGCGG CTGACCACCC GTGGGCGCGC TGGACGCGGC AGTGGGTGGC CGAGGAGAAC 
2221 CGGCACGGCG ACCTGCTGAA CAAGTACTGT TGGCTGACGG GGCGCGTCAA CATGCGGGCC 
2281 GTGGAGGTGA CCATCAACAA CCTGATCAAG AGCGGCATGA ACCCGCAGAC GGACAACAAC 
2341 CCTTACTTGG GCTTCGTCTA CACCTCCTTC CAGGAGCGCG CCACCAAGTA GGTACCCTTT 
2401 CTTGCGCTAT GACACTTCCA GCAAAAGGTA GGGCGGGCTG CGAGACGGCT TCCCGGCGCT 
2461 GCATGCAACA CCGATGATGC TTCGACCCCC CGAAGCTCCT TCGGGGCTGC ATGGGCGCTC 
2521 CGATGCCGCT CCAGGGCGAG CGCTGTTTAA ATAGCCAGGC CCCCGATTGC AAAGACATTA 
2581 TAGCGAGCTA CCAAAGCCAT ATTCAAACAC CTAGATCACT ACCACTTCTA CACAGGCCAC 
2641 TCGAGCTTGT GATCGCACTC CGCTAAGGGG GCGCCTCTTC CTCTTCGTTT CAGTCACAAC 
2701 CCGCAAACTC TAGAATATCA ATGCTGCTGC AGGCCTTCCT GTTCCTGCTG GCCGGCTTCG 
2761 CCGCCAAGAT CAGCGCCTCC ATGACGAACG AGACGTCCGA CCGCCCCCTG GTGCACTTCA 
2821 CCCCCAACAA GGGCTGGATG AACGACCCCA ACGGCCTGTG GTACGACGAG AAGGACGCCA 
2881 AGTGGCACCT GTACTTCCAG TACAACCCGA ACGACACCGT CTGGGGGACG CCCTTGTTCT 
2941 GGGGCCACGC CACGTCCGAC GACCTGACCA ACTGGGAGGA CCAGCCCATC GCCATCGCCC 
3001 CGAAGCGCAA CGACTCCGGC GCCTTCTCCG GCTCCATGGT GGTGGACTAC AACAACACCT 
3061 CCGGCTTCTT CAACGACACC ATCGACCCGC GCCAGCGCTG CGTGGCCATC TGGACCTACA 
3121 ACACCCCGGA GTCCGAGGAG CAGTACATCT CCTACAGCCT GGACGGCGGC TACACCTTCA 
3181 CCGAGTACCA GAAGAACCCC GTGCTGGCCG CCAACTCCAC CCAGTTCCGC GACCCGAAGG 
3241 TCTTCTGGTA CGAGCCCTCC CAGAAGTGGA TCATGACCGC GGCCAAGTCC CAGGACTACA 
3301 AGATCGAGAT CTACTCCTCC GACGACCTGA AGTCCTGGAA GCTGGAGTCC GCGTTCGCCA 
3361 ACGAGGGCTT CCTCGGCTAC CAGTACGAGT GCCCCGGCCT GATCGAGGTC CCCACCGAGC 
3421 AGGACCCCAG CAAGTCCTAC TGGGTGATGT TCATCTCCAT CAACCCCGGC GCCCCGGCCG 
3481 GCGGCTCCTT CAACCAGTAC TTCGTCGGCA GCTTCAACGG CACCCACTTC GAGGCCTTCG 
3541 ACAACCAGTC CCGCGTGGTG GACTTCGGCA AGGACTACTA CGCCCTGCAG ACCTTCTTCA 
3601 ACACCGACCC GACCTACGGG AGCGCCCTGG GCATCGCGTG GGCCTCCAAC TGGGAGTACT 
3661 CCGCCTTCGT GCCCACCAAC CCCTGGCGCT CCTCCATGTC CCTCGTGCGC AAGTTCTCCC 
3721 TCAACACCGA GTACCAGGCC AACCCGGAGA CGGAGCTGAT CAACCTGAAG GCCGAGCCGA 
3781 TCCTGAACAT CAGCAACGCC GGCCCCTGGA GCCGGTTCGC CACCAACACC ACGTTGACGA 
3841 AGGCCAACAG CTACAACGTC GACCTGTCCA ACAGCACCGG CACCCTGGAG TTCGAGCTGG 
3901 TGTACGCCGT CAACACCACC CAGACGATCT CCAAGTCCGT GTTCGCGGAC CTCTCCCTCT 
3961 GGTTCAAGGG CCTGGAGGAC CCCGAGGAGT ACCTCCGCAT GGGCTTCGAG GTGTCCGCGT 
4021 CCTCCTTCTT CCTGGACCGC GGGAACAGCA AGGTGAAGTT CGTGAAGGAG AACCCCTACT 
4081 TCACCAACCG CATGAGCGTG AACAACCAGC CCTTCAAGAG CGAGAACGAC CTGTCCTACT 
4141 ACAAGGTGTA CGGCTTGCTG GACCAGAACA TCCTGGAGCT GTACTTCAAC GACGGCGACG 
4201 TCGTGTCCAC CAACACCTAC TTCATGACCA CCGGGAACGC CCTGGGCTCC GTGAACATGA 
4261 CGACGGGGGT GGACAACCTG TTCTACATCG ACAAGTTCCA GGTGCGCGAG GTCAAGTGAC 
4321 AATTGGCAGC AGCAGCTCGG ATAGTATCGA CACACTCTGG ACGCTGGTCG TGTGATGGAC 
4381 TGTTGCCGCC ACACTTGCTG CCTTGACCTG TGAATATCCC TGCCGCTTTT ATCAAACAGC 
4441 CTCAGTGTGT TTGATCTTGT GTGTACGCGC TTTTGCGAGT TGCTAGCTGC TTGTGCTATT 
4501 TGCGAATACC ACCCCCAGCA TCCCCTTCCC TCGTTTCATA TCGCTTGCAT CCCAACCGCA 
4561 ACTTATCTAC GCTGTCCTGC TATCCCTCAG CGCTGCTCCT GCTCCTGCTC ACTGCCCCTC 
4621 GCACAGCCTT GGTTTGGGCT CCGCCTGTAT TCTCCTGGTA CTGCAACCTG TAAACCAGCA 
4681 CTGCAATGCT GATGCACGGG AAGTAGTGGG ATGGGAACAC AAATGGAGGA TCCCGCGTCT 
4741 CGAACAGAGC GCGCAGAGGA ACGCTGAAGG TCTCGCCTCT GTCGCACCTC AGCGCGGCAT 
4801 ACACCACAAT AACCACCTGA CGAATGCGCT TGGTTCTTCG TCCATTAGCG AAGCGTCCGG 
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4861 TTCACACACG TGCCACGTTG GCGAGGTGGC AGGTGACAAT GATCGGTGGA GCTGATGGTC 
4921 GAAACGTTCA CAGCCTAGGG ATATCGAATT CGGCCGACAG GACGCGCGTC AAAGGTGCTG 
4981 GTCGTGTATG CCCTGGCCGG CAGGTCGTTG CTGCTGCTGG TTAGTGATTC CGCAACCCTG 
5041 ATTTTGGCGT CTTATTTTGG CGTGGCAAAC GCTGGCGCCC GCGAGCCGGG CCGGCGGCGA 
5101 TGCGGTGCCC CACGGCTGCC GGAATCCAAG GGAGGCAAGA GCGCCCGGGT CAGTTGAAGG 
5161 GCTTTACGCG CAAGGTACAG CCGCTCCTGC AAGGCTGCGT GGTGGAATTG GACGTGCAGG 
5221 TCCTGCTGAA GTTCCTCCAC CGCCTCACCA GCGGACAAAG CACCGGTGTA TCAGGTCCGT 
5281 GTCATCCACT CTAAAGAACT CGACTACGAC CTACTGATGG CCCTAGATTC TTCATCAAAA 
5341 ACGCCTGAGA CACTTGCCCA GGATTGAAAC TCCCTGAAGG GACCACCAGG GGCCCTGAGT 
5401 TGTTCCTTCC CCCCGTGGCG AGCTGCCAGC CAGGCTGTAC CTGTGATCGA GGCTGGCGGG 
5461 AAAATAGGCT TCGTGTGCTC AGGTCATGGG AGGTGCAGGA CAGCTCATGA AACGCCAACA 
5521 ATCGCACAAT TCATGTCAAG CTAATCAGCT ATTTCCTCTT CACGAGCTGT AATTGTCCCA 
5581 AAATTCTGGT CTACCGGGGG TGATCCTTCG TGTACGGGCC CTTCCCTCAA CCCTAGGTAT 
5641 GCGCGCATGC GGTCGCCGCG CAACTCGCGC GAGGGCCGAG GGTTTGGGAC GGGCCGTCCC 
5701 GAAATGCAGT TGCACCCGGA TGCGTGGCAC CTTTTTTGCG ATAATTTATG CAATGGACTG 
5761 CTCTGCAAAA TTCTGGCTCT GTCGCCAACC CTAGGATCAG CGGCGTAGGA TTTCGTAATC 
5821 ATTCGTCCTG ATGGGGAGCT ACCGACTACC CTAATATCAG CCCGACTGCC TGACGCCAGC 
5881 GTCCACTTTT GTGCACACAT TCCATTCGTG CCCAAGACAT TTCATTGTGG TGCGAAGCGT 
5941 CCCCAGTTAC GCTCACCTGT TTCCCGACCT CCTTACTGTT CTGTCGACAG AGCGGGCCCA 
6001 CAGGCCGGTC GCAGCCACTA GTATGGCTAT CAAGACGAAC AGGCAGCCTG TGGAGAAGCC 
6061 TCCGTTCACG ATCGGGACGC TGCGCAAGGC CATCCCCGCG CACTGTTTCG AGCGCTCGGC 
6121 GCTTCGTGGG CGCGCCCCCA AGGCCAACGG CAGCGCCGTG AGCCTGAAGT CCGGCAGCCT 
6181 GAACACCCTG GAGGACCCCC CCAGCAGCCC CCCCCCCCGC ACCTTCCTGA ACCAGCTGCC 
6241 CGACTGGAGC CGCCTGCGCA CCGCCATCAC CACCGTGTTC GTGGCCGCCG AGAAGCAGTT 
6301 CACCCGCCTG GACCGCAAGA GCAAGCGCCC CGACATGCTG GTGGACTGGT TCGGCAGCGA 
6361 GACCATCGTG CAGGACGGCC TGGTGTTCCG CGAGCGCTTC AGCATCCGCA GCTACGAGAT 
6421 CGGCGCCGAC CGCACCGCCA GCATCGAGAC CCTGATGAAC CACCTGCAGG ACACCAGCCT 
6481 GAACCACTGC AAGAGCGTGG GCCTGCTGAA CGACGGCTTC GGCCGCACCC CCGAGATGTG 
6541 CACCCGCGAC CTGATCTGGG TGCTGACCAA GATGCAGATC GTGGTGAACC GCTACCCCAC 
6601 CTGGGGCGAC ACCGTGGAGA TCAACAGCTG GTTCAGCCAG AGCGGCAAGA TCGGCATGGG 
6661 CCGCGAGTGG CTGATCAGCG ACTGCAACAC CGGCGAGATC CTGGTGCGCG CCACCAGCGC 
6721 CTGGGCCATG ATGAACCAGA AGACCCGCCG CTTCAGCAAG CTGCCCTGCG AGGTGCGCCA 
6781 GGAGATCGCC CCCCACTTCG TGGACGCCCC CCCCGTGATC GAGGACAACG ACCGCAAGCT 
6841 GCACAAGTTC GACGTGAAGA CCGGCGACAG CATCTGCAAG GGCCTGACCC CCGGCTGGAA 
6901 CGACTTCGAC GTGAACCAGC ACGTGAGCAA CGTGAAGTAC ATCGGCTGGA TTCTGGAGAG 
6961 CATGCCCACC GAGGTGCTGG AGACCCAGGA GCTGTGCAGC CTGACCCTGG AGTACCGCCG 
7021 CGAGTGCGGC CGCGAGAGCG TGGTGGAGAG CGTGACCAGC ATGAACCCCA GCAAGGTGGG 
7081 CGACCGCAGC CAGTACCAGC ACCTGCTGCG CCTGGAGGAC GGCGCCGACA TCATGAAGGG 
7141 CCGCACCGAG TGGCGCCCCA AGAACGCCGG CACCAACCGC GCCATCAGCA CCTGATTAAT 
7201 TAACTCGAGG CAGCAGCAGC TCGGATAGTA TCGACACACT CTGGACGCTG GTCGTGTGAT 
7261 GGACTGTTGC CGCCACACTT GCTGCCTTGA CCTGTGAATA TCCCTGCCGC TTTTATCAAA 
7321 CAGCCTCAGT GTGTTTGATC TTGTGTGTAC GCGCTTTTGC GAGTTGCTAG CTGCTTGTGC 
7381 TATTTGCGAA TACCACCCCC AGCATCCCCT TCCCTCGTTT CATATCGCTT GCATCCCAAC 
7441 CGCAACTTAT CTACGCTGTC CTGCTATCCC TCAGCGCTGC TCCTGCTCCT GCTCACTGCC 
7501 CCTCGCACAG CCTTGGTTTG GGCTCCGCCT GTATTCTCCT GGTACTGCAA CCTGTAAACC 
7561 AGCACTGCAA TGCTGATGCA CGGGAAGTAG TGGGATGGGA ACACAAATGG AAAGCTTGAG 
7621 CTCCAGCCAC GGCAACACCG CGCGCCTTGC GGCCGAGCAC GGCGACAAGA ACCTGAGCAA 
7681 GATCTGCGGG CTGATCGCCA GCGACGAGGG CCGGCACGAG ATCGCCTACA CGCGCATCGT 
7741 GGACGAGTTC TTCCGCCTCG ACCCCGAGGG CGCCGTCGCC GCCTACGCCA ACATGATGCG 
7801 CAAGCAGATC ACCATGCCCG CGCACCTCAT GGACGACATG GGCCACGGCG AGGCCAACCC 
7861 GGGCCGCAAC CTCTTCGCCG ACTTCTCCGC GGTCGCCGAG AAGATCGACG TCTACGACGC 
7921 CGAGGACTAC TGCCGCATCC TGGAGCACCT CAACGCGCGC TGGAAGGTGG ACGAGCGCCA 
7981 GGTCAGCGGC CAGGCCGCCG CGGACCAGGA GTACGTCCTG GGCCTGCCCC AGCGCTTCCG 
8041 GAAACTCGCC GAGAAGACCG CCGCCAAGCG CAAGCGCGTC GCGCGCAGGC CCGTCGCCTT 
8101 CTCCTGGAGA AGAGCCTCTA GAGTCGACCT GCAGGCATGC AAGCTTGGCG TAATCATGGT 
8161 CATAGCTGTT TCCTGTGTGA AATTGTTATC CGCTCACAAT TCCACACAAC ATACGAGCCG 
8221 GAAGCATAAA GTGTAAAGCC TGGGGTGCCT AATGAGTGAG CTAACTCACA TTAATTGCGT 
8281 TGCGCTCACT GCCCGCTTTC CAGTCGGGAA ACCTGTCGTG CCAGCTGCAT TAATGAATCG 
8341 GCCAACGCGC GGGGAGAGGC GGTTTGCGTA TTGGGCGCTC TTCCGCTTCC TCGCTCACTG 
8401 ACTCGCTGCG CTCGGTCGTT CGGCTGCGGC GAGCGGTATC AGCTCACTCA AAGGCGGTAA 
8461 TACGGTTATC CACAGAATCA GGGGATAACG CAGGAAAGAA CATGTGAGCA AAAGGCCAGC 
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8521 AAAAGGCCAG GAACCGTAAA AAGGCCGCGT TGCTGGCGTT TTTCCATAGG CTCCGCCCCC 
8581 CTGACGAGCA TCACAAAAAT CGACGCTCAA GTCAGAGGTG GCGAAACCCG ACAGGACTAT 
8641 AAAGATACCA GGCGTTTCCC CCTGGAAGCT CCCTCGTGCG CTCTCCTGTT CCGACCCTGC 
8701 CGCTTACCGG ATACCTGTCC GCCTTTCTCC CTTCGGGAAG CGTGGCGCTT TCTCATAGCT 
8761 CACGCTGTAG GTATCTCAGT TCGGTGTAGG TCGTTCGCTC CAAGCTGGGC TGTGTGCACG 
8821 AACCCCCCGT TCAGCCCGAC CGCTGCGCCT TATCCGGTAA CTATCGTCTT GAGTCCAACC 
8881 CGGTAAGACA CGACTTATCG C 

SEQ ID NO: 232 
pSZ1491 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 
2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 
2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACTCTAGA ATATCAATGC 
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2941 TGCTGCAGGC CTTCCTGTTC CTGCTGGCCG GCTTCGCCGC CAAGATCAGC GCCTCCATGA 

3001 CGAACGAGAC GTCCGACCGC CCCCTGGTGC ACTTCACCCC CAACAAGGGC TGGATGAACG 

3061 ACCCCAACGG CCTGTGGTAC GACGAGAAGG ACGCCAAGTG GCACCTGTAC TTCCAGTACA 

3121 ACCCGAACGA CACCGTCTGG GGGACGCCCT TGTTCTGGGG CCACGCCACG TCCGACGACC 

3181 TGACCAACTG GGAGGACCAG CCCATCGCCA TCGCCCCGAA GCGCAACGAC TCCGGCGCCT 

3241 TCTCCGGCTC CATGGTGGTG GACTACAACA ACACCTCCGG CTTCTTCAAC GACACCATCG 

3301 ACCCGCGCCA GCGCTGCGTG GCCATCTGGA CCTACAACAC CCCGGAGTCC GAGGAGCAGT 

3361 ACATCTCCTA CAGCCTGGAC GGCGGCTACA CCTTCACCGA GTACCAGAAG AACCCCGTGC 

3421 TGGCCGCCAA CTCCACCCAG TTCCGCGACC CGAAGGTCTT CTGGTACGAG CCCTCCCAGA 

3481 AGTGGATCAT GACCGCGGCC AAGTCCCAGG ACTACAAGAT CGAGATCTAC TCCTCCGACG 

3541 ACCTGAAGTC CTGGAAGCTG GAGTCCGCGT TCGCCAACGA GGGCTTCCTC GGCTACCAGT 

3601 ACGAGTGCCC CGGCCTGATC GAGGTCCCCA CCGAGCAGGA CCCCAGCAAG TCCTACTGGG 

3661 TGATGTTCAT CTCCATCAAC CCCGGCGCCC CGGCCGGCGG CTCCTTCAAC CAGTACTTCG 

3721 TCGGCAGCTT CAACGGCACC CACTTCGAGG CCTTCGACAA CCAGTCCCGC GTGGTGGACT 

3781 TCGGCAAGGA CTACTACGCC CTGCAGACCT TCTTCAACAC CGACCCGACC TACGGGAGCG 

3841 CCCTGGGCAT CGCGTGGGCC TCCAACTGGG AGTACTCCGC CTTCGTGCCC ACCAACCCCT 

3901 GGCGCTCCTC CATGTCCCTC GTGCGCAAGT TCTCCCTCAA CACCGAGTAC CAGGCCAACC 

3961 CGGAGACGGA GCTGATCAAC CTGAAGGCCG AGCCGATCCT GAACATCAGC AACGCCGGCC 

4021 CCTGGAGCCG GTTCGCCACC AACACCACGT TGACGAAGGC CAACAGCTAC AACGTCGACC 

4081 TGTCCAACAG CACCGGCACC CTGGAGTTCG AGCTGGTGTA CGCCGTCAAC ACCACCCAGA 

4141 CGATCTCCAA GTCCGTGTTC GCGGACCTCT CCCTCTGGTT CAAGGGCCTG GAGGACCCCG 

4201 AGGAGTACCT CCGCATGGGC TTCGAGGTGT CCGCGTCCTC CTTCTTCCTG GACCGCGGGA 

4261 ACAGCAAGGT GAAGTTCGTG AAGGAGAACC CCTACTTCAC CAACCGCATG AGCGTGAACA 

4321 ACCAGCCCTT CAAGAGCGAG AACGACCTGT CCTACTACAA GGTGTACGGC TTGCTGGACC 

4381 AGAACATCCT GGAGCTGTAC TTCAACGACG GCGACGTCGT GTCCACCAAC ACCTACTTCA 

4441 TGACCACCGG GAACGCCCTG GGCTCCGTGA ACATGACGAC GGGGGTGGAC AACCTGTTCT 

4501 ACATCGACAA GTTCCAGGTG CGCGAGGTCA AGTGACAATT GGCAGCAGCA GCTCGGATAG 

4561 TATCGACACA CTCTGGACGC TGGTCGTGTG ATGGACTGTT GCCGCCACAC TTGCTGCCTT 

4621 GACCTGTGAA TATCCCTGCC GCTTTTATCA AACAGCCTCA GTGTGTTTGA TCTTGTGTGT 

4681 ACGCGCTTTT GCGAGTTGCT AGCTGCTTGT GCTATTTGCG AATACCACCC CCAGCATCCC 

4741 CTTCCCTCGT TTCATATCGC TTGCATCCCA ACCGCAACTT ATCTACGCTG TCCTGCTATC 

4801 CCTCAGCGCT GCTCCTGCTC CTGCTCACTG CCCCTCGCAC AGCCTTGGTT TGGGCTCCGC 

4861 CTGTATTCTC CTGGTACTGC AACCTGTAAA CCAGCACTGC AATGCTGATG CACGGGAAGT 

4921 AGTGGGATGG GAACACAAAT GGAGGATCCC GCGTCTCGAA CAGAGCGCGC AGAGGAACGC 

4981 TGAAGGTCTC GCCTCTGTCG CACCTCAGCG CGGCATACAC CACAATAACC ACCTGACGAA 

5041 TGCGCTTGGT TCTTCGTCCA TTAGCGAAGC GTCCGGTTCA CACACGTGCC ACGTTGGCGA 

5101 GGTGGCAGGT GACAATGATC GGTGGAGCTG ATGGTCGAAA CGTTCACAGC CTAGGGATAT 

5161 CGAATTCGGC CGACAGGACG CGCGTCAAAG GTGCTGGTCG TGTATGCCCT GGCCGGCAGG 

5221 TCGTTGCTGC TGCTGGTTAG TGATTCCGCA ACCCTGATTT TGGCGTCTTA TTTTGGCGTG 

5281 GCAAACGCTG GCGCCCGCGA GCCGGGCCGG CGGCGATGCG GTGCCCCACG GCTGCCGGAA 

5341 TCCAAGGGAG GCAAGAGCGC CCGGGTCAGT TGAAGGGCTT TACGCGCAAG GTACAGCCGC 

5401 TCCTGCAAGG CTGCGTGGTG GAATTGGACG TGCAGGTCCT GCTGAAGTTC CTCCACCGCC 

5461 TCACCAGCGG ACAAAGCACC GGTGTATCAG GTCCGTGTCA TCCACTCTAA AGAACTCGAC 

5521 TACGACCTAC TGATGGCCCT AGATTCTTCA TCAAAAACGC CTGAGACACT TGCCCAGGAT 

5581 TGAAACTCCC TGAAGGGACC ACCAGGGGCC CTGAGTTGTT CCTTCCCCCC GTGGCGAGCT 

5641 GCCAGCCAGG CTGTACCTGT GATCGAGGCT GGCGGGAAAA TAGGCTTCGT GTGCTCAGGT 

5701 CATGGGAGGT GCAGGACAGC TCATGAAACG CCAACAATCG CACAATTCAT GTCAAGCTAA 

5761 TCAGCTATTT CCTCTTCACG AGCTGTAATT GTCCCAAAAT TCTGGTCTAC CGGGGGTGAT 

5821 CCTTCGTGTA CGGGCCCTTC CCTCAACCCT AGGTATGCGC GCATGCGGTC GCCGCGCAAC 

5881 TCGCGCGAGG GCCGAGGGTT TGGGACGGGC CGTCCCGAAA TGCAGTTGCA CCCGGATGCG 

5941 TGGCACCTTT TTTGCGATAA TTTATGCAAT GGACTGCTCT GCAAAATTCT GGCTCTGTCG 

6001 CCAACCCTAG GATCAGCGGC GTAGGATTTC GTAATCATTC GTCCTGATGG GGAGCTACCG 

6061 ACTACCCTAA TATCAGCCCG ACTGCCTGAC GCCAGCGTCC ACTTTTGTGC ACACATTCCA 

6121 TTCGTGCCCA AGACATTTCA TTGTGGTGCG AAGCGTCCCC AGTTACGCTC ACCTGTTTCC 

6181 CGACCTCCTT ACTGTTCTGT CGACAGAGCG GGCCCACAGG CCGGTCGCAG CCCATATGGC 

6241 TTCCGCGGCA TTCACCATGT CGGCGTGCCC CGCGATGACT GGCAGGGCCC CTGGGGCACG 

6301 TCGCTCCGGA CGGCCAGTCG CCACCCGCCT GAGGTACGTA TTCCAGTGCC TGGTGGCCAG 

6361 CTGCATCGAC CCCTGCGACC AGTACCGCAG CAGCGCCAGC CTGAGCTTCC TGGGCGACAA 

6421 CGGCTTCGCC AGCCTGTTCG GCAGCAAGCC CTTCATGAGC AACCGCGGCC ACCGCCGCCT 

6481 GCGCCGCGCC AGCCACAGCG GCGAGGCCAT GGCCGTGGCC CTGCAGCCCG CCCAGGAGGC 

6541 CGGCACCAAG AAGAAGCCCG TGATCAAGCA GCGCCGCGTG GTGGTGACCG GCATGGGCGT 
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6601 GGTGACCCCC CTGGGCCACG AGCCCGACGT GTTCTACAAC AACCTGCTGG ACGGCGTGAG 

6661 CGGCATCAGC GAGATCGAGA CCTTCGACTG CACCCAGTTC CCCACCCGCA TCGCCGGCGA 

6721 GATCAAGAGC TTCAGCACCG ACGGCTGGGT GGCCCCCAAG CTGAGCAAGC GCATGGACAA 

6781 GTTCATGCTG TACCTGCTGA CCGCCGGCAA GAAGGCCCTG GCCGACGGCG GCATCACCGA 

6841 CGAGGTGATG AAGGAGCTGG ACAAGCGCAA GTGCGGCGTG CTGATCGGCA GCGGCATGGG 

6901 CGGCATGAAG GTGTTCAACG ACGCCATCGA GGCCCTGCGC GTGAGCTACA AGAAGATGAA 

6961 CCCCTTCTGC GTGCCCTTCG CCACCACCAA CATGGGCAGC GCCATGCTGG CCATGGACCT 

7021 GGGCTGGATG GGCCCCAACT ACAGCATCAG CACCGCCTGC GCCACCAGCA ACTTCTGCAT 

7081 CCTGAACGCC GCCAACCACA TCATCCGCGG CGAGGCCGAC ATGATGCTGT GCGGCGGCAG 

7141 CGACGCCGTG ATCATCCCCA TCGGCCTGGG CGGCTTCGTG GCCTGCCGCG CCCTGAGCCA 

7201 GCGCAACAGC GACCCCACCA AGGCCAGCCG CCCCTGGGAC AGCAACCGCG ACGGCTTCGT 

7261 GATGGGCGAG GGCGCCGGCG TGCTGCTGCT GGAGGAGCTG GAGCACGCCA AGAAGCGCGG 

7321 CGCCACCATC TACGCCGAGT TCCTGGGCGG CAGCTTCACC TGCGACGCCT ACCACATGAC 

7381 CGAGCCCCAC CCCGAGGGCG CCGGCGTGAT CCTGTGCATC GAGAAGGCCC TGGCCCAGGC 

7441 CGGCGTGAGC AAGGAGGACG TGAACTACAT CAACGCCCAC GCCACCAGCA CCAGCGCCGG 

7501 CGACATCAAG GAGTACCAGG CCCTGGCCCG CTGCTTCGGC CAGAACAGCG AGCTGCGCGT 

7561 GAACAGCACC AAGAGCATGA TCGGCCACCT GCTGGGCGCC GCCGGCGGCG TGGAGGCCGT 

7621 GACCGTGGTG CAGGCCATCC GCACCGGCTG GATTCACCCC AACCTGAACC TGGAGGACCC 

7681 CGACAAGGCC GTGGACGCCA AGCTGCTGGT GGGCCCCAAG AAGGAGCGCC TGAACGTGAA 

7741 GGTGGGCCTG AGCAACAGCT TCGGCTTCGG CGGCCACAAC AGCAGCATCC TGTTCGCCCC 

7801 CTGCAACGTG TGAATGCATA CGGAGCGTCG TGCGGGAGGG AGTGTGCCGA GCGGGGAGTC 

7861 CCGGTCTGTG CGAGGCCCGG CAGCTGACGC TGGCGAGCCG TACGCCCCGA GGGTCCCCCT 

7921 CCCCTCCCCC CTCTTCCCCT TCCCTCTGAC GGCCGCGCCT GTTTTTGCAT GTTCAGCGAC 

7981 CTTAAGGATC TAAGTAAGAT TCGAAGCGCT CGACCGTGCC GGACGGACTG CAGCCCCATG 

8041 TCGTAGTGAC CGCCAATGTA AGTGGGCTGG CGTTTCCCTG TACGTGACTC AACGTCACTG 

8101 CACGCGCACC ACCCTCTCGA CCGGCAGGAC CAGGCATCGC GAGATACAGC GCGAGCCAGA 

8161 CACGGAGTGC CGAGCTATGC GCACGCTCCA ACTAGATATC GAATTCGGCC GACAGGACGC 

8221 GCGTCAAAGG TGCTGGTCGT GTATGCCCTG GCCGGCAGGT CGTTGCTGCT GCTGGTTAGT 

8281 GATTCCGCAA CCCTGATTTT GGCGTCTTAT TTTGGCGTGG CAAACGCTGG CGCCCGCGAG 

8341 CCGGGCCGGC GGCGATGCGG TGCCCCACGG CTGCCGGAAT CCAAGGGAGG CAAGAGCGCC 

8401 CGGGTCAGTT GAAGGGCTTT ACGCGCAAGG TACAGCCGCT CCTGCAAGGC TGCGTGGTGG 

8461 AATTGGACGT GCAGGTCCTG CTGAAGTTCC TCCACCGCCT CACCAGCGGA CAAAGCACCG 

8521 GTGTATCAGG TCCGTGTCAT CCACTCTAAA GAACTCGACT ACGACCTACT GATGGCCCTA 

8581 GATTCTTCAT CAAAAACGCC TGAGACACTT GCCCAGGATT GAAACTCCCT GAAGGGACCA 

8641 CCAGGGGCCC TGAGTTGTTC CTTCCCCCCG TGGCGAGCTG CCAGCCAGGC TGTACCTGTG 

8701 ATCGAGGCTG GCGGGAAAAT AGGCTTCGTG TGCTCAGGTC ATGGGAGGTG CAGGACAGCT 

8761 CATGAAACGC CAACAATCGC ACAATTCATG TCAAGCTAAT CAGCTATTTC CTCTTCACGA 

8821 GCTGTAATTG TCCCAAAATT CTGGTCTACC GGGGGTGATC CTTCGTGTAC GGGCCCTTCC 

8881 CTCAACCCTA GGTATGCGCG CATGCGGTCG CCGCGCAACT CGCGCGAGGG CCGAGGGTTT 

8941 GGGACGGGCC GTCCCGAAAT GCAGTTGCAC CCGGATGCGT GGCACCTTTT TTGCGATAAT 

9001 TTATGCAATG GACTGCTCTG CAAAATTCTG GCTCTGTCGC CAACCCTAGG ATCAGCGGCG 

9061 TAGGATTTCG TAATCATTCG TCCTGATGGG GAGCTACCGA CTACCCTAAT ATCAGCCCGA 

9121 CTGCCTGACG CCAGCGTCCA CTTTTGTGCA CACATTCCAT TCGTGCCCAA GACATTTCAT 

9181 TGTGGTGCGA AGCGTCCCCA GTTACGCTCA CCTGTTTCCC GACCTCCTTA CTGTTCTGTC 

9241 GACAGAGCGG GCCCACAGGC CGGTCGCAGC CACTAGTATG GCCACCGCAT CCACTTTCTC 

9301 GGCGTTCAAT GCCCGCTGCG GCGACCTGCG TCGCTCGGCG GGCTCCGGGC CCCGGCGCCC 

9361 AGCGAGGCCC CTCCCCGTGC GCGGGCGCGC CCCCAAGGCC AACGGCAGCG CCGTGAGCCT 

9421 GAAGTCCGGC AGCCTGAACA CCCTGGAGGA CCCCCCCAGC AGCCCCCCCC CCCGCACCTT 

9481 CCTGAACCAG CTGCCCGACT GGAGCCGCCT GCGCACCGCC ATCACCACCG TGTTCGTGGC 

9541 CGCCGAGAAG CAGTTCACCC GCCTGGACCG CAAGAGCAAG CGCCCCGACA TGCTGGTGGA 

9601 CTGGTTCGGC AGCGAGACCA TCGTGCAGGA CGGCCTGGTG TTCCGCGAGC GCTTCAGCAT 

9661 CCGCAGCTAC GAGATCGGCG CCGACCGCAC CGCCAGCATC GAGACCCTGA TGAACCACCT 

9721 GCAGGACACC AGCCTGAACC ACTGCAAGAG CGTGGGCCTG CTGAACGACG GCTTCGGCCG 

9781 CACCCCCGAG ATGTGCACCC GCGACCTGAT CTGGGTGCTG ACCAAGATGC AGATCGTGGT 

9841 GAACCGCTAC CCCACCTGGG GCGACACCGT GGAGATCAAC AGCTGGTTCA GCCAGAGCGG 

9901 CAAGATCGGC ATGGGCCGCG AGTGGCTGAT CAGCGACTGC AACACCGGCG AGATCCTGGT 

9961 GCGCGCCACC AGCGCCTGGG CCATGATGAA CCAGAAGACC CGCCGCTTCA GCAAGCTGCC 

10021 CTGCGAGGTG CGCCAGGAGA TCGCCCCCCA CTTCGTGGAC GCCCCCCCCG TGATCGAGGA 

10081 CAACGACCGC AAGCTGCACA AGTTCGACGT GAAGACCGGC GACAGCATCT GCAAGGGCCT 

10141 GACCCCCGGC TGGAACGACT TCGACGTGAA CCAGCACGTG AGCAACGTGA AGTACATCGG 

10201 CTGGATTCTG GAGAGCATGC CCACCGAGGT GCTGGAGACC CAGGAGCTGT GCAGCCTGAC 
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10261 CCTGGAGTAC CGCCGCGAGT GCGGCCGCGA GAGCGTGGTG GAGAGCGTGA CCAGCATGAA 
10321 CCCCAGCAAG GTGGGCGACC GCAGCCAGTA CCAGCACCTG CTGCGCCTGG AGGACGGCGC 
10381 CGACATCATG AAGGGCCGCA CCGAGTGGCG CCCCAAGAAC GCCGGCACCA ACCGCGCCAT 
10441 CAGCACCTGA TTAATTAACT CGAGGCAGCA GCAGCTCGGA TAGTATCGAC ACACTCTGGA 
10501 CGCTGGTCGT GTGATGGACT GTTGCCGCCA CACTTGCTGC CTTGACCTGT GAATATCCCT 
10561 GCCGCTTTTA TCAAACAGCC TCAGTGTGTT TGATCTTGTG TGTACGCGCT TTTGCGAGTT 
10621 GCTAGCTGCT TGTGCTATTT GCGAATACCA CCCCCAGCAT CCCCTTCCCT CGTTTCATAT 
10681 CGCTTGCATC CCAACCGCAA CTTATCTACG CTGTCCTGCT ATCCCTCAGC GCTGCTCCTG 
10741 CTCCTGCTCA CTGCCCCTCG CACAGCCTTG GTTTGGGCTC CGCCTGTATT CTCCTGGTAC 
10801 TGCAACCTGT AAACCAGCAC TGCAATGCTG ATGCACGGGA AGTAGTGGGA TGGGAACACA 
10861 AATGGAAAGC TTGAGCTCTT GTTTTCCAGA AGGAGTTGCT CCTTGAGCCT TTCATTCTCA 
10921 GCCTCGATAA CCTCCAAAGC CGCTCTAATT GTGGAGGGGG TTCGAATTTA AAAGCTTGGA 
10981 ATGTTGGTTC GTGCGTCTGG AACAAGCCCA GACTTGTTGC TCACTGGGAA AAGGACCATC 
11041 AGCTCCAAAA AACTTGCCGC TCAAACCGCG TACCTCTGCT TTCGCGCAAT CTGCCCTGTT 
11101 GAAATCGCCA CCACATTCAT ATTGTGACGC TTGAGCAGTC TGTAATTGCC TCAGAATGTG 
11161 GAATCATCTG CCCCCTGTGC GAGCCCATGC CAGGCATGTC GCGGGCGAGG ACACCCGCCA 
11221 CTCGTACAGC AGACCATTAT GCTACCTCAC AATAGTTCAT AACAGTGACC ATATTTCTCG 
11281 AAGCTCCCCA ACGAGCACCT CCATGCTCTG AGTGGCCACC CCCCGGCCCT GGTGCTTGCG 
11341 GAGGGCAGGT CAACCGGCAT GGGGCTACCG AAATCCCCGA CCGGATCCCA CCACCCCCGC 
11401 GATGGGAAGA ATCTCTCCCC GGGATGTGGG CCCACCACCA GCACAACCTG CTGGCCCAGG 
11461 CGAGCGTCAA ACCATACCAC ACAAATATCC TTGGCATCGG CCCTGAATTC CTTCTGCCGC 
11521 TCTGCTACCC GGTGCTTCTG TCCGAAGCAG GGGTTGCTAG GGATCGCTCC GAGTCCGCAA 
11581 ACCCTTGTCG CGTGGCGGGG CTTGTTCGAG CTTGAAGAGC CTCTAGAGTC GACCTGCAGG 
11641 CATGCAAGCT TGGCGTAATC ATGGTCATAG CTGTTTCCTG TGTGAAATTG TTATCCGCTC 
11701 ACAATTCCAC ACAACATACG AGCCGGAAGC ATAAAGTGTA AAGCCTGGGG TGCCTAATGA 
11761 GTGAGCTAAC TCACATTAAT TGCGTTGCGC TCACTGCCCG CTTTCCAGTC GGGAAACCTG 
11821 TCGTGCCAGC TGCATTAATG AATCGGCCAA CGCGCGGGGA GAGGCGGTTT GCGTATTGGG 
11881 CGCTCTTCCG CTTCCTCGCT CACTGACTCG CTGCGCTCGG TCGTTCGGCT GCGGCGAGCG 
11941 GTATCAGCTC ACTCAAAGGC GGTAATACGG TTATCCACAG AATCAGGGGA TAACGCAGGA 
12001 AAGAACATGT GAGCAAAAGG CCAGCAAAAG GCCAGGAACC GTAAAAAGGC CGCGTTGCTG 
12061 GCGTTTTTCC ATAGGCTCCG CCCCCCTGAC GAGCATCACA AAAATCGACG CTCAAGTCAG 
12121 AGGTGGCGAA ACCCGACAGG ACTATAAAGA TACCAGGCGT TTCCCCCTGG AAGCTCCCTC 
12181 GTGCGCTCTC CTGTTCCGAC CCTGCCGCTT ACCGGATACC TGTCCGCCTT TCTCCCTTCG 
12241 GGAAGCGTGG CGCTTTCTCA TAGCTCACGC TGTAGGTATC TCAGTTCGGT GTAGGTCGTT 
12301 CGCTCCAAGC TGGGCTGTGT GCACGAACCC CCCGTTCAGC CCGACCGCTG CGCCTTATCC 
12361 GGTAACTATC GTCTTGAGTC CAACCCGGTA AGACACGACT TATCGC 

SEQ ID NO: 233 
pSZ1500 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
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1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGGGCTGG TCTGAATCCT TCAGGCGGGT 
1921 GTTACCCGAG AAAGAAAGGG TGCCGATTTC AAAGCAGACC CATGTGCCGG GCCCTGTGGC 
1981 CTGTGTTGGC GCCTATGTAG TCACCCCCCC TCACCCAATT GTCGCCAGTT TGCGCACTCC 
2041 ATAAACTCAA AACAGCAGCT TCTGAGCTGC GCTGTTCAAG AACACCTCTG GGGTTTGCTC 
2101 ACCCGCGAGG TCGACGCCCA GCATGGCTAT CAAGACGAAC AGGCAGCCTG TGGAGAAGCC 
2161 TCCGTTCACG ATCGGGACGC TGCGCAAGGC CATCCCCGCG CACTGTTTCG AGCGCTCGGC 
2221 GCTTCGTAGC AGCATGTACC TGGCCTTTGA CATCGCGGTC ATGTCCCTGC TCTACGTCGC 
2281 GTCGACGTAC ATCGACCCTG CACCGGTGCC TACGTGGGTC AAGTACGGCA TCATGTGGCC 
2341 GCTCTACTGG TTCTTCCAGG TGTGTTTGAG GGTTTTGGTT GCCCGTATTG AGGTCCTGGT 
2401 GGCGCGCATG GAGGAGAAGG CGCCTGTCCC GCTGACCCCC CCGGCTACCC TCCCGGCACC 
2461 TTCCAGGGCG CCTTCGGCAC GGGTGTCTGG GTGTGCGCGC ACGAGTGCGG CCACCAGGCC 
2521 TTTTCCTCCA GCCAGGCCAT CAACGACGGC GTGGGCCTGG TGTTCCACAG CCTGCTGCTG 
2581 GTGCCCTACT ACTCCTGGAA GCACTCGCAC CGGGTACCCT TTCTTGCGCT ATGACACTTC 
2641 CAGCAAAAGG TAGGGCGGGC TGCGAGACGG CTTCCCGGCG CTGCATGCAA CACCGATGAT 
2701 GCTTCGACCC CCCGAAGCTC CTTCGGGGCT GCATGGGCGC TCCGATGCCG CTCCAGGGCG 
2761 AGCGCTGTTT AAATAGCCAG GCCCCCGATT GCAAAGACAT TATAGCGAGC TACCAAAGCC 
2821 ATATTCAAAC ACCTAGATCA CTACCACTTC TACACAGGCC ACTCGAGCTT GTGATCGCAC 
2881 TCCGCTAAGG GGGCGCCTCT TCCTCTTCGT TTCAGTCACA ACCCGCAAAC TCTAGAATAT 
2941 CAATGCTGCT GCAGGCCTTC CTGTTCCTGC TGGCCGGCTT CGCCGCCAAG ATCAGCGCCT 
3001 CCATGACGAA CGAGACGTCC GACCGCCCCC TGGTGCACTT CACCCCCAAC AAGGGCTGGA 
3061 TGAACGACCC CAACGGCCTG TGGTACGACG AGAAGGACGC CAAGTGGCAC CTGTACTTCC 
3121 AGTACAACCC GAACGACACC GTCTGGGGGA CGCCCTTGTT CTGGGGCCAC GCCACGTCCG 
3181 ACGACCTGAC CAACTGGGAG GACCAGCCCA TCGCCATCGC CCCGAAGCGC AACGACTCCG 
3241 GCGCCTTCTC CGGCTCCATG GTGGTGGACT ACAACAACAC CTCCGGCTTC TTCAACGACA 
3301 CCATCGACCC GCGCCAGCGC TGCGTGGCCA TCTGGACCTA CAACACCCCG GAGTCCGAGG 
3361 AGCAGTACAT CTCCTACAGC CTGGACGGCG GCTACACCTT CACCGAGTAC CAGAAGAACC 
3421 CCGTGCTGGC CGCCAACTCC ACCCAGTTCC GCGACCCGAA GGTCTTCTGG TACGAGCCCT 
3481 CCCAGAAGTG GATCATGACC GCGGCCAAGT CCCAGGACTA CAAGATCGAG ATCTACTCCT 
3541 CCGACGACCT GAAGTCCTGG AAGCTGGAGT CCGCGTTCGC CAACGAGGGC TTCCTCGGCT 
3601 ACCAGTACGA GTGCCCCGGC CTGATCGAGG TCCCCACCGA GCAGGACCCC AGCAAGTCCT 
3661 ACTGGGTGAT GTTCATCTCC ATCAACCCCG GCGCCCCGGC CGGCGGCTCC TTCAACCAGT 
3721 ACTTCGTCGG CAGCTTCAAC GGCACCCACT TCGAGGCCTT CGACAACCAG TCCCGCGTGG 
3781 TGGACTTCGG CAAGGACTAC TACGCCCTGC AGACCTTCTT CAACACCGAC CCGACCTACG 
3841 GGAGCGCCCT GGGCATCGCG TGGGCCTCCA ACTGGGAGTA CTCCGCCTTC GTGCCCACCA 
3901 ACCCCTGGCG CTCCTCCATG TCCCTCGTGC GCAAGTTCTC CCTCAACACC GAGTACCAGG 
3961 CCAACCCGGA GACGGAGCTG ATCAACCTGA AGGCCGAGCC GATCCTGAAC ATCAGCAACG 
4021 CCGGCCCCTG GAGCCGGTTC GCCACCAACA CCACGTTGAC GAAGGCCAAC AGCTACAACG 
4081 TCGACCTGTC CAACAGCACC GGCACCCTGG AGTTCGAGCT GGTGTACGCC GTCAACACCA 
4141 CCCAGACGAT CTCCAAGTCC GTGTTCGCGG ACCTCTCCCT CTGGTTCAAG GGCCTGGAGG 
4201 ACCCCGAGGA GTACCTCCGC ATGGGCTTCG AGGTGTCCGC GTCCTCCTTC TTCCTGGACC 
4261 GCGGGAACAG CAAGGTGAAG TTCGTGAAGG AGAACCCCTA CTTCACCAAC CGCATGAGCG 
4321 TGAACAACCA GCCCTTCAAG AGCGAGAACG ACCTGTCCTA CTACAAGGTG TACGGCTTGC 
4381 TGGACCAGAA CATCCTGGAG CTGTACTTCA ACGACGGCGA CGTCGTGTCC ACCAACACCT 
4441 ACTTCATGAC CACCGGGAAC GCCCTGGGCT CCGTGAACAT GACGACGGGG GTGGACAACC 
4501 TGTTCTACAT CGACAAGTTC CAGGTGCGCG AGGTCAAGTG ACAATTGGCA GCAGCAGCTC 
4561 GGATAGTATC GACACACTCT GGACGCTGGT CGTGTGATGG ACTGTTGCCG CCACACTTGC 
4621 TGCCTTGACC TGTGAATATC CCTGCCGCTT TTATCAAACA GCCTCAGTGT GTTTGATCTT 
4681 GTGTGTACGC GCTTTTGCGA GTTGCTAGCT GCTTGTGCTA TTTGCGAATA CCACCCCCAG 
4741 CATCCCCTTC CCTCGTTTCA TATCGCTTGC ATCCCAACCG CAACTTATCT ACGCTGTCCT 
4801 GCTATCCCTC AGCGCTGCTC CTGCTCCTGC TCACTGCCCC TCGCACAGCC TTGGTTTGGG 
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4861 CTCCGCCTGT ATTCTCCTGG TACTGCAACC TGTAAACCAG CACTGCAATG CTGATGCACG 
4921 GGAAGTAGTG GGATGGGAAC ACAAATGGAG GATCCCGCGT CTCGAACAGA GCGCGCAGAG 
4981 GAACGCTGAA GGTCTCGCCT CTGTCGCACC TCAGCGCGGC ATACACCACA ATAACCACCT 
5041 GACGAATGCG CTTGGTTCTT CGTCCATTAG CGAAGCGTCC GGTTCACACA CGTGCCACGT 
5101 TGGCGAGGTG GCAGGTGACA ATGATCGGTG GAGCTGATGG TCGAAACGTT CACAGCCTAG 
5161 GGATATCGAA TTCGGCCGAC AGGACGCGCG TCAAAGGTGC TGGTCGTGTA TGCCCTGGCC 
5221 GGCAGGTCGT TGCTGCTGCT GGTTAGTGAT TCCGCAACCC TGATTTTGGC GTCTTATTTT 
5281 GGCGTGGCAA ACGCTGGCGC CCGCGAGCCG GGCCGGCGGC GATGCGGTGC CCCACGGCTG 
5341 CCGGAATCCA AGGGAGGCAA GAGCGCCCGG GTCAGTTGAA GGGCTTTACG CGCAAGGTAC 
5401 AGCCGCTCCT GCAAGGCTGC GTGGTGGAAT TGGACGTGCA GGTCCTGCTG AAGTTCCTCC 
5461 ACCGCCTCAC CAGCGGACAA AGCACCGGTG TATCAGGTCC GTGTCATCCA CTCTAAAGAA 
5521 CTCGACTACG ACCTACTGAT GGCCCTAGAT TCTTCATCAA AAACGCCTGA GACACTTGCC 
5581 CAGGATTGAA ACTCCCTGAA GGGACCACCA GGGGCCCTGA GTTGTTCCTT CCCCCCGTGG 
5641 CGAGCTGCCA GCCAGGCTGT ACCTGTGATC GAGGCTGGCG GGAAAATAGG CTTCGTGTGC 
5701 TCAGGTCATG GGAGGTGCAG GACAGCTCAT GAAACGCCAA CAATCGCACA ATTCATGTCA 
5761 AGCTAATCAG CTATTTCCTC TTCACGAGCT GTAATTGTCC CAAAATTCTG GTCTACCGGG 
5821 GGTGATCCTT CGTGTACGGG CCCTTCCCTC AACCCTAGGT ATGCGCGCAT GCGGTCGCCG 
5881 CGCAACTCGC GCGAGGGCCG AGGGTTTGGG ACGGGCCGTC CCGAAATGCA GTTGCACCCG 
5941 GATGCGTGGC ACCTTTTTTG CGATAATTTA TGCAATGGAC TGCTCTGCAA AATTCTGGCT 
6001 CTGTCGCCAA CCCTAGGATC AGCGGCGTAG GATTTCGTAA TCATTCGTCC TGATGGGGAG 
6061 CTACCGACTA CCCTAATATC AGCCCGACTG CCTGACGCCA GCGTCCACTT TTGTGCACAC 
6121 ATTCCATTCG TGCCCAAGAC ATTTCATTGT GGTGCGAAGC GTCCCCAGTT ACGCTCACCT 
6181 GTTTCCCGAC CTCCTTACTG TTCTGTCGAC AGAGCGGGCC CACAGGCCGG TCGCAGCCAC 
6241 TAGTATGGCC ACCGCATCCA CTTTCTCGGC GTTCAATGCC CGCTGCGGCG ACCTGCGTCG 
6301 CTCGGCGGGC TCCGGGCCCC GGCGCCCAGC GAGGCCCCTC CCCGTGCGCG GGCGCGCCGC 
6361 CACCGGCGAG CAGCCCTCCG GCGTGGCCTC CCTGCGCGAG GCCGACAAGG AGAAGTCCCT 
6421 GGGCAACCGC CTGCGCCTGG GCTCCCTGAC CGAGGACGGC CTGTCCTACA AGGAGAAGTT 
6481 CGTGATCCGC TGCTACGAGG TGGGCATCAA CAAGACCGCC ACCATCGAGA CCATCGCCAA 
6541 CCTGCTGCAG GAGGTGGGCG GCAACCACGC CCAGGGCGTG GGCTTCTCCA CCGACGGCTT 
6601 CGCCACCACC ACCACCATGC GCAAGCTGCA CCTGATCTGG GTGACCGCCC GCATGCACAT 
6661 CGAGATCTAC CGCTACCCCG CCTGGTCCGA CGTGATCGAG ATCGAGACCT GGGTGCAGGG 
6721 CGAGGGCAAG GTGGGCACCC GCCGCGACTG GATCCTGAAG GACTACGCCA ACGGCGAGGT 
6781 GATCGGCCGC GCCACCTCCA AGTGGGTGAT GATGAACGAG GACACCCGCC GCCTGCAGAA 
6841 GGTGTCCGAC GACGTGCGCG AGGAGTACCT GGTGTTCTGC CCCCGCACCC TGCGCCTGGC 
6901 CTTCCCCGAG GAGAACAACA ACTCCATGAA GAAGATCCCC AAGCTGGAGG ACCCCGCCGA 
6961 GTACTCCCGC CTGGGCCTGG TGCCCCGCCG CTCCGACCTG GACATGAACA AGCACGTGAA 
7021 CAACGTGACC TACATCGGCT GGGCCCTGGA GTCCATCCCC CCCGAGATCA TCGACACCCA 
7081 CGAGCTGCAG GCCATCACCC TGGACTACCG CCGCGAGTGC CAGCGCGACG ACATCGTGGA 
7141 CTCCCTGACC TCCCGCGAGC CCCTGGGCAA CGCCGCCGGC GTGAAGTTCA AGGAGATCAA 
7201 CGGCTCCGTG TCCCCCAAGA AGGACGAGCA GGACCTGTCC CGCTTCATGC ACCTGCTGCG 
7261 CTCCGCCGGC TCCGGCCTGG AGATCAACCG CTGCCGCACC GAGTGGCGCA AGAAGCCCGC 
7321 CAAGCGCATG GACTACAAGG ACCACGACGG CGACTACAAG GACCACGACA TCGACTACAA 
7381 GGACGACGAC GACAAGTGAA TCGATAGATC TCTTAAGGCA GCAGCAGCTC GGATAGTATC 
7441 GACACACTCT GGACGCTGGT CGTGTGATGG ACTGTTGCCG CCACACTTGC TGCCTTGACC 
7501 TGTGAATATC CCTGCCGCTT TTATCAAACA GCCTCAGTGT GTTTGATCTT GTGTGTACGC 
7561 GCTTTTGCGA GTTGCTAGCT GCTTGTGCTA TTTGCGAATA CCACCCCCAG CATCCCCTTC 
7621 CCTCGTTTCA TATCGCTTGC ATCCCAACCG CAACTTATCT ACGCTGTCCT GCTATCCCTC 
7681 AGCGCTGCTC CTGCTCCTGC TCACTGCCCC TCGCACAGCC TTGGTTTGGG CTCCGCCTGT 
7741 ATTCTCCTGG TACTGCAACC TGTAAACCAG CACTGCAATG CTGATGCACG GGAAGTAGTG 
7801 GGATGGGAAC ACAAATGGAA AGCTTAATTA AGAGCTCCCG CCACCACTCC AACACGGGGT 
7861 GCCTGGACAA GGACGAGGTG TTTGTGCCGC CGCACCGCGC AGTGGCGCAC GAGGGCCTGG 
7921 AGTGGGAGGA GTGGCTGCCC ATCCGCATGG GCAAGGTGCT GGTCACCCTG ACCCTGGGCT 
7981 GGCCGCTGTA CCTCATGTTC AACGTCGCCT CGCGGCCGTA CCCGCGCTTC GCCAACCACT 
8041 TTGACCCGTG GTCGCCCATC TTCAGCAAGC GCGAGCGCAT CGAGGTGGTC ATCTCCGACC 
8101 TGGCGCTGGT GGCGGTGCTC AGCGGGCTCA GCGTGCTGGG CCGCACCATG GGCTGGGCCT 
8161 GGCTGGTCAA GACCTACGTG GTGCCCTACC TGATCGTGAA CATGTGGCTC GTGCTCATCA 
8221 CGCTGCTCCA GCACACGCAC CCGGCGCTGC CGCACTACTT CGAGAAGGAC TGGGACTGGC 
8281 TGCGCGGCGC CATGGCCACC GTGGACCGCT CCATGGGCCC GCCCTTCATG GACAACATCC 
8341 TGCACCACAT CTCCGACACC CACGTGCTGC ACCACCTCTT CAGCACCATC CCGCACTACC 
8401 ACGCCGAGGA GGCCTCCGCC GCCATCAGGC CCATCCTGGG CAAGTACTAC CAGTCCGACA 
8461 GCCGCTGGGT CGGCCGCGCC CTGTGGGAGG ACTGGCGCGA CTGCCGCTAC GTCGTCCCGG 
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8521 ACGCGCCCGA GGACGACTCC GCGCTCTGGT TCCACAAGTG AGTGAGTGAG AAGAGCCTCT 
8581 AGAGTCGACC TGCAGGCATG CAAGCTTGGC GTAATCATGG TCATAGCTGT TTCCTGTGTG 
8641 AAATTGTTAT CCGCTCACAA TTCCACACAA CATACGAGCC GGAAGCATAA AGTGTAAAGC 
8701 CTGGGGTGCC TAATGAGTGA GCTAACTCAC ATTAATTGCG TTGCGCTCAC TGCCCGCTTT 
8761 CCAGTCGGGA AACCTGTCGT GCCAGCTGCA TTAATGAATC GGCCAACGCG CGGGGAGAGG 
8821 CGGTTTGCGT ATTGGGCGCT CTTCCGCTTC CTCGCTCACT GACTCGCTGC GCTCGGTCGT 
8881 TCGGCTGCGG CGAGCGGTAT CAGCTCACTC AAAGGCGGTA ATACGGTTAT CCACAGAATC 
8941 AGGGGATAAC GCAGGAAAGA ACATGTGAGC AAAAGGCCAG CAAAAGGCCA GGAACCGTAA 
9001 AAAGGCCGCG TTGCTGGCGT TTTTCCATAG GCTCCGCCCC CCTGACGAGC ATCACAAAAA 
9061 TCGACGCTCA AGTCAGAGGT GGCGAAACCC GACAGGACTA TAAAGATACC AGGCGTTTCC 
9121 CCCTGGAAGC TCCCTCGTGC GCTCTCCTGT TCCGACCCTG CCGCTTACCG GATACCTGTC 
9181 CGCCTTTCTC CCTTCGGGAA GCGTGGCGCT TTCTCATAGC TCACGCTGTA GGTATCTCAG 
9241 TTCGGTGTAG GTCGTTCGCT CCAAGCTGGG CTGTGTGCAC GAACCCCCCG TTCAGCCCGA 
9301 CCGCTGCGCC TTATCCGGTA ACTATCGTCT TGAGTCCAAC CCGGTAAGAC ACGACTTATC 
9361 GC 

SEQ ID NO: 234 
pSZ1501_FADc-inv 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGGGCTGG TCTGAATCCT TCAGGCGGGT 
1921 GTTACCCGAG AAAGAAAGGG TGCCGATTTC AAAGCAGACC CATGTGCCGG GCCCTGTGGC 
1981 CTGTGTTGGC GCCTATGTAG TCACCCCCCC TCACCCAATT GTCGCCAGTT TGCGCACTCC 
2041 ATAAACTCAA AACAGCAGCT TCTGAGCTGC GCTGTTCAAG AACACCTCTG GGGTTTGCTC 
2101 ACCCGCGAGG TCGACGCCCA GCATGGCTAT CAAGACGAAC AGGCAGCCTG TGGAGAAGCC 
2161 TCCGTTCACG ATCGGGACGC TGCGCAAGGC CATCCCCGCG CACTGTTTCG AGCGCTCGGC 
2221 GCTTCGTAGC AGCATGTACC TGGCCTTTGA CATCGCGGTC ATGTCCCTGC TCTACGTCGC 
2281 GTCGACGTAC ATCGACCCTG CACCGGTGCC TACGTGGGTC AAGTACGGCA TCATGTGGCC 
2341 GCTCTACTGG TTCTTCCAGG TGTGTTTGAG GGTTTTGGTT GCCCGTATTG AGGTCCTGGT 
2401 GGCGCGCATG GAGGAGAAGG CGCCTGTCCC GCTGACCCCC CCGGCTACCC TCCCGGCACC 
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2461 TTCCAGGGCG CCTTCGGCAC GGGTGTCTGG GTGTGCGCGC ACGAGTGCGG CCACCAGGCC 

2521 TTTTCCTCCA GCCAGGCCAT CAACGACGGC GTGGGCCTGG TGTTCCACAG CCTGCTGCTG 

2581 GTGCCCTACT ACTCCTGGAA GCACTCGCAC CGGGTACCCT TTCTTGCGCT ATGACACTTC 

2641 CAGCAAAAGG TAGGGCGGGC TGCGAGACGG CTTCCCGGCG CTGCATGCAA CACCGATGAT 

2701 GCTTCGACCC CCCGAAGCTC CTTCGGGGCT GCATGGGCGC TCCGATGCCG CTCCAGGGCG 

2761 AGCGCTGTTT AAATAGCCAG GCCCCCGATT GCAAAGACAT TATAGCGAGC TACCAAAGCC 

2821 ATATTCAAAC ACCTAGATCA CTACCACTTC TACACAGGCC ACTCGAGCTT GTGATCGCAC 

2881 TCCGCTAAGG GGGCGCCTCT TCCTCTTCGT TTCAGTCACA ACCCGCAAAC TCTAGAATAT 

2941 CAATGCTGCT GCAGGCCTTC CTGTTCCTGC TGGCCGGCTT CGCCGCCAAG ATCAGCGCCT 

3001 CCATGACGAA CGAGACGTCC GACCGCCCCC TGGTGCACTT CACCCCCAAC AAGGGCTGGA 

3061 TGAACGACCC CAACGGCCTG TGGTACGACG AGAAGGACGC CAAGTGGCAC CTGTACTTCC 

3121 AGTACAACCC GAACGACACC GTCTGGGGGA CGCCCTTGTT CTGGGGCCAC GCCACGTCCG 

3181 ACGACCTGAC CAACTGGGAG GACCAGCCCA TCGCCATCGC CCCGAAGCGC AACGACTCCG 

3241 GCGCCTTCTC CGGCTCCATG GTGGTGGACT ACAACAACAC CTCCGGCTTC TTCAACGACA 

3301 CCATCGACCC GCGCCAGCGC TGCGTGGCCA TCTGGACCTA CAACACCCCG GAGTCCGAGG 

3361 AGCAGTACAT CTCCTACAGC CTGGACGGCG GCTACACCTT CACCGAGTAC CAGAAGAACC 

3421 CCGTGCTGGC CGCCAACTCC ACCCAGTTCC GCGACCCGAA GGTCTTCTGG TACGAGCCCT 

3481 CCCAGAAGTG GATCATGACC GCGGCCAAGT CCCAGGACTA CAAGATCGAG ATCTACTCCT 

3541 CCGACGACCT GAAGTCCTGG AAGCTGGAGT CCGCGTTCGC CAACGAGGGC TTCCTCGGCT 

3601 ACCAGTACGA GTGCCCCGGC CTGATCGAGG TCCCCACCGA GCAGGACCCC AGCAAGTCCT 

3661 ACTGGGTGAT GTTCATCTCC ATCAACCCCG GCGCCCCGGC CGGCGGCTCC TTCAACCAGT 

3721 ACTTCGTCGG CAGCTTCAAC GGCACCCACT TCGAGGCCTT CGACAACCAG TCCCGCGTGG 

3781 TGGACTTCGG CAAGGACTAC TACGCCCTGC AGACCTTCTT CAACACCGAC CCGACCTACG 

3841 GGAGCGCCCT GGGCATCGCG TGGGCCTCCA ACTGGGAGTA CTCCGCCTTC GTGCCCACCA 

3901 ACCCCTGGCG CTCCTCCATG TCCCTCGTGC GCAAGTTCTC CCTCAACACC GAGTACCAGG 

3961 CCAACCCGGA GACGGAGCTG ATCAACCTGA AGGCCGAGCC GATCCTGAAC ATCAGCAACG 

4021 CCGGCCCCTG GAGCCGGTTC GCCACCAACA CCACGTTGAC GAAGGCCAAC AGCTACAACG 

4081 TCGACCTGTC CAACAGCACC GGCACCCTGG AGTTCGAGCT GGTGTACGCC GTCAACACCA 

4141 CCCAGACGAT CTCCAAGTCC GTGTTCGCGG ACCTCTCCCT CTGGTTCAAG GGCCTGGAGG 

4201 ACCCCGAGGA GTACCTCCGC ATGGGCTTCG AGGTGTCCGC GTCCTCCTTC TTCCTGGACC 

4261 GCGGGAACAG CAAGGTGAAG TTCGTGAAGG AGAACCCCTA CTTCACCAAC CGCATGAGCG 

4321 TGAACAACCA GCCCTTCAAG AGCGAGAACG ACCTGTCCTA CTACAAGGTG TACGGCTTGC 

4381 TGGACCAGAA CATCCTGGAG CTGTACTTCA ACGACGGCGA CGTCGTGTCC ACCAACACCT 

4441 ACTTCATGAC CACCGGGAAC GCCCTGGGCT CCGTGAACAT GACGACGGGG GTGGACAACC 

4501 TGTTCTACAT CGACAAGTTC CAGGTGCGCG AGGTCAAGTG ACAATTGGCA GCAGCAGCTC 

4561 GGATAGTATC GACACACTCT GGACGCTGGT CGTGTGATGG ACTGTTGCCG CCACACTTGC 

4621 TGCCTTGACC TGTGAATATC CCTGCCGCTT TTATCAAACA GCCTCAGTGT GTTTGATCTT 

4681 GTGTGTACGC GCTTTTGCGA GTTGCTAGCT GCTTGTGCTA TTTGCGAATA CCACCCCCAG 

4741 CATCCCCTTC CCTCGTTTCA TATCGCTTGC ATCCCAACCG CAACTTATCT ACGCTGTCCT 

4801 GCTATCCCTC AGCGCTGCTC CTGCTCCTGC TCACTGCCCC TCGCACAGCC TTGGTTTGGG 

4861 CTCCGCCTGT ATTCTCCTGG TACTGCAACC TGTAAACCAG CACTGCAATG CTGATGCACG 

4921 GGAAGTAGTG GGATGGGAAC ACAAATGGAG GATCCCGCGT CTCGAACAGA GCGCGCAGAG 

4981 GAACGCTGAA GGTCTCGCCT CTGTCGCACC TCAGCGCGGC ATACACCACA ATAACCACCT 

5041 GACGAATGCG CTTGGTTCTT CGTCCATTAG CGAAGCGTCC GGTTCACACA CGTGCCACGT 

5101 TGGCGAGGTG GCAGGTGACA ATGATCGGTG GAGCTGATGG TCGAAACGTT CACAGCCTAG 

5161 GGATATCGAA TTCCTTTCTT GCGCTATGAC ACTTCCAGCA AAAGGTAGGG CGGGCTGCGA 

5221 GACGGCTTCC CGGCGCTGCA TGCAACACCG ATGATGCTTC GACCCCCCGA AGCTCCTTCG 

5281 GGGCTGCATG GGCGCTCCGA TGCCGCTCCA GGGCGAGCGC TGTTTAAATA GCCAGGCCCC 

5341 CGATTGCAAA GACATTATAG CGAGCTACCA AAGCCATATT CAAACACCTA GATCACTACC 

5401 ACTTCTACAC AGGCCACTCG AGCTTGTGAT CGCACTCCGC TAAGGGGGCG CCTCTTCCTC 

5461 TTCGTTTCAG TCACAACCCG CAAACACTAG TATGGCCACC GCATCCACTT TCTCGGCGTT 

5521 CAATGCCCGC TGCGGCGACC TGCGTCGCTC GGCGGGCTCC GGGCCCCGGC GCCCAGCGAG 

5581 GCCCCTCCCC GTGCGCGGGC GCGCCGCCAC CGGCGAGCAG CCCTCCGGCG TGGCCTCCCT 

5641 GCGCGAGGCC GACAAGGAGA AGTCCCTGGG CAACCGCCTG CGCCTGGGCT CCCTGACCGA 

5701 GGACGGCCTG TCCTACAAGG AGAAGTTCGT GATCCGCTGC TACGAGGTGG GCATCAACAA 

5761 GACCGCCACC ATCGAGACCA TCGCCAACCT GCTGCAGGAG GTGGGCGGCA ACCACGCCCA 

5821 GGGCGTGGGC TTCTCCACCG ACGGCTTCGC CACCACCACC ACCATGCGCA AGCTGCACCT 

5881 GATCTGGGTG ACCGCCCGCA TGCACATCGA GATCTACCGC TACCCCGCCT GGTCCGACGT 

5941 GATCGAGATC GAGACCTGGG TGCAGGGCGA GGGCAAGGTG GGCACCCGCC GCGACTGGAT 

6001 CCTGAAGGAC TACGCCAACG GCGAGGTGAT CGGCCGCGCC ACCTCCAAGT GGGTGATGAT 

6061 GAACGAGGAC ACCCGCCGCC TGCAGAAGGT GTCCGACGAC GTGCGCGAGG AGTACCTGGT 
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6121 GTTCTGCCCC CGCACCCTGC GCCTGGCCTT CCCCGAGGAG AACAACAACT CCATGAAGAA 
6181 GATCCCCAAG CTGGAGGACC CCGCCGAGTA CTCCCGCCTG GGCCTGGTGC CCCGCCGCTC 
6241 CGACCTGGAC ATGAACAAGC ACGTGAACAA CGTGACCTAC ATCGGCTGGG CCCTGGAGTC 
6301 CATCCCCCCC GAGATCATCG ACACCCACGA GCTGCAGGCC ATCACCCTGG ACTACCGCCG 
6361 CGAGTGCCAG CGCGACGACA TCGTGGACTC CCTGACCTCC CGCGAGCCCC TGGGCAACGC 
6421 CGCCGGCGTG AAGTTCAAGG AGATCAACGG CTCCGTGTCC CCCAAGAAGG ACGAGCAGGA 
6481 CCTGTCCCGC TTCATGCACC TGCTGCGCTC CGCCGGCTCC GGCCTGGAGA TCAACCGCTG 
6541 CCGCACCGAG TGGCGCAAGA AGCCCGCCAA GCGCATGGAC TACAAGGACC ACGACGGCGA 
6601 CTACAAGGAC CACGACATCG ACTACAAGGA CGACGACGAC AAGTGAATCG ATAGATCTCT 
6661 TAAGGCAGCA GCAGCTCGGA TAGTATCGAC ACACTCTGGA CGCTGGTCGT GTGATGGACT 
6721 GTTGCCGCCA CACTTGCTGC CTTGACCTGT GAATATCCCT GCCGCTTTTA TCAAACAGCC 
6781 TCAGTGTGTT TGATCTTGTG TGTACGCGCT TTTGCGAGTT GCTAGCTGCT TGTGCTATTT 
6841 GCGAATACCA CCCCCAGCAT CCCCTTCCCT CGTTTCATAT CGCTTGCATC CCAACCGCAA 
6901 CTTATCTACG CTGTCCTGCT ATCCCTCAGC GCTGCTCCTG CTCCTGCTCA CTGCCCCTCG 
6961 CACAGCCTTG GTTTGGGCTC CGCCTGTATT CTCCTGGTAC TGCAACCTGT AAACCAGCAC 
7021 TGCAATGCTG ATGCACGGGA AGTAGTGGGA TGGGAACACA AATGGAAAGC TTAATTAAGA 
7081 GCTCCCGCCA CCACTCCAAC ACGGGGTGCC TGGACAAGGA CGAGGTGTTT GTGCCGCCGC 
7141 ACCGCGCAGT GGCGCACGAG GGCCTGGAGT GGGAGGAGTG GCTGCCCATC CGCATGGGCA 
7201 AGGTGCTGGT CACCCTGACC CTGGGCTGGC CGCTGTACCT CATGTTCAAC GTCGCCTCGC 
7261 GGCCGTACCC GCGCTTCGCC AACCACTTTG ACCCGTGGTC GCCCATCTTC AGCAAGCGCG 
7321 AGCGCATCGA GGTGGTCATC TCCGACCTGG CGCTGGTGGC GGTGCTCAGC GGGCTCAGCG 
7381 TGCTGGGCCG CACCATGGGC TGGGCCTGGC TGGTCAAGAC CTACGTGGTG CCCTACCTGA 
7441 TCGTGAACAT GTGGCTCGTG CTCATCACGC TGCTCCAGCA CACGCACCCG GCGCTGCCGC 
7501 ACTACTTCGA GAAGGACTGG GACTGGCTGC GCGGCGCCAT GGCCACCGTG GACCGCTCCA 
7561 TGGGCCCGCC CTTCATGGAC AACATCCTGC ACCACATCTC CGACACCCAC GTGCTGCACC 
7621 ACCTCTTCAG CACCATCCCG CACTACCACG CCGAGGAGGC CTCCGCCGCC ATCAGGCCCA 
7681 TCCTGGGCAA GTACTACCAG TCCGACAGCC GCTGGGTCGG CCGCGCCCTG TGGGAGGACT 
7741 GGCGCGACTG CCGCTACGTC GTCCCGGACG CGCCCGAGGA CGACTCCGCG CTCTGGTTCC 
7801 ACAAGTGAGT GAGTGAGAAG AGCCTCTAGA GTCGACCTGC AGGCATGCAA GCTTGGCGTA 
7861 ATCATGGTCA TAGCTGTTTC CTGTGTGAAA TTGTTATCCG CTCACAATTC CACACAACAT 
7921 ACGAGCCGGA AGCATAAAGT GTAAAGCCTG GGGTGCCTAA TGAGTGAGCT AACTCACATT 
7981 AATTGCGTTG CGCTCACTGC CCGCTTTCCA GTCGGGAAAC CTGTCGTGCC AGCTGCATTA 
8041 ATGAATCGGC CAACGCGCGG GGAGAGGCGG TTTGCGTATT GGGCGCTCTT CCGCTTCCTC 
8101 GCTCACTGAC TCGCTGCGCT CGGTCGTTCG GCTGCGGCGA GCGGTATCAG CTCACTCAAA 
8161 GGCGGTAATA CGGTTATCCA CAGAATCAGG GGATAACGCA GGAAAGAACA TGTGAGCAAA 
8221 AGGCCAGCAA AAGGCCAGGA ACCGTAAAAA GGCCGCGTTG CTGGCGTTTT TCCATAGGCT 
8281 CCGCCCCCCT GACGAGCATC ACAAAAATCG ACGCTCAAGT CAGAGGTGGC GAAACCCGAC 
8341 AGGACTATAA AGATACCAGG CGTTTCCCCC TGGAAGCTCC CTCGTGCGCT CTCCTGTTCC 
8401 GACCCTGCCG CTTACCGGAT ACCTGTCCGC CTTTCTCCCT TCGGGAAGCG TGGCGCTTTC 
8461 TCATAGCTCA CGCTGTAGGT ATCTCAGTTC GGTGTAGGTC GTTCGCTCCA AGCTGGGCTG 
8521 TGTGCACGAA CCCCCCGTTC AGCCCGACCG CTGCGCCTTA TCCGGTAACT ATCGTCTTGA 
8581 GTCCAACCCG GTAAGACACG ACTTATCGC 

SEQ ID NO: 235 
pSZ1570 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
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841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 
2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 
2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACGGCGCG CCATGCTGCT 
2941 GCAGGCCTTC CTGTTCCTGC TGGCCGGCTT CGCCGCCAAG ATCAGCGCCT CCATGACGAA 
3001 CGAGACGTCC GACCGCCCCC TGGTGCACTT CACCCCCAAC AAGGGCTGGA TGAACGACCC 
3061 CAACGGCCTG TGGTACGACG AGAAGGACGC CAAGTGGCAC CTGTACTTCC AGTACAACCC 
3121 GAACGACACC GTCTGGGGGA CGCCCTTGTT CTGGGGCCAC GCCACGTCCG ACGACCTGAC 
3181 CAACTGGGAG GACCAGCCCA TCGCCATCGC CCCGAAGCGC AACGACTCCG GCGCCTTCTC 
3241 CGGCTCCATG GTGGTGGACT ACAACAACAC CTCCGGCTTC TTCAACGACA CCATCGACCC 
3301 GCGCCAGCGC TGCGTGGCCA TCTGGACCTA CAACACCCCG GAGTCCGAGG AGCAGTACAT 
3361 CTCCTACAGC CTGGACGGCG GCTACACCTT CACCGAGTAC CAGAAGAACC CCGTGCTGGC 
3421 CGCCAACTCC ACCCAGTTCC GCGACCCGAA GGTCTTCTGG TACGAGCCCT CCCAGAAGTG 
3481 GATCATGACC GCGGCCAAGT CCCAGGACTA CAAGATCGAG ATCTACTCCT CCGACGACCT 
3541 GAAGTCCTGG AAGCTGGAGT CCGCGTTCGC CAACGAGGGC TTCCTCGGCT ACCAGTACGA 
3601 GTGCCCCGGC CTGATCGAGG TCCCCACCGA GCAGGACCCC AGCAAGTCCT ACTGGGTGAT 
3661 GTTCATCTCC ATCAACCCCG GCGCCCCGGC CGGCGGCTCC TTCAACCAGT ACTTCGTCGG 
3721 CAGCTTCAAC GGCACCCACT TCGAGGCCTT CGACAACCAG TCCCGCGTGG TGGACTTCGG 
3781 CAAGGACTAC TACGCCCTGC AGACCTTCTT CAACACCGAC CCGACCTACG GGAGCGCCCT 
3841 GGGCATCGCG TGGGCCTCCA ACTGGGAGTA CTCCGCCTTC GTGCCCACCA ACCCCTGGCG 
3901 CTCCTCCATG TCCCTCGTGC GCAAGTTCTC CCTCAACACC GAGTACCAGG CCAACCCGGA 
3961 GACGGAGCTG ATCAACCTGA AGGCCGAGCC GATCCTGAAC ATCAGCAACG CCGGCCCCTG 
4021 GAGCCGGTTC GCCACCAACA CCACGTTGAC GAAGGCCAAC AGCTACAACG TCGACCTGTC 
4081 CAACAGCACC GGCACCCTGG AGTTCGAGCT GGTGTACGCC GTCAACACCA CCCAGACGAT 
4141 CTCCAAGTCC GTGTTCGCGG ACCTCTCCCT CTGGTTCAAG GGCCTGGAGG ACCCCGAGGA 
4201 GTACCTCCGC ATGGGCTTCG AGGTGTCCGC GTCCTCCTTC TTCCTGGACC GCGGGAACAG 
4261 CAAGGTGAAG TTCGTGAAGG AGAACCCCTA CTTCACCAAC CGCATGAGCG TGAACAACCA 
4321 GCCCTTCAAG AGCGAGAACG ACCTGTCCTA CTACAAGGTG TACGGCTTGC TGGACCAGAA 
4381 CATCCTGGAG CTGTACTTCA ACGACGGCGA CGTCGTGTCC ACCAACACCT ACTTCATGAC 
4441 CACCGGGAAC GCCCTGGGCT CCGTGAACAT GACGACGGGG GTGGACAACC TGTTCTACAT 
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4501 CGACAAGTTC CAGGTGCGCG AGGTCAAGTG ACAATTGGCA GCAGCAGCTC GGATAGTATC 
4561 GACACACTCT GGACGCTGGT CGTGTGATGG ACTGTTGCCG CCACACTTGC TGCCTTGACC 
4621 TGTGAATATC CCTGCCGCTT TTATCAAACA GCCTCAGTGT GTTTGATCTT GTGTGTACGC 
4681 GCTTTTGCGA GTTGCTAGCT GCTTGTGCTA TTTGCGAATA CCACCCCCAG CATCCCCTTC 
4741 CCTCGTTTCA TATCGCTTGC ATCCCAACCG CAACTTATCT ACGCTGTCCT GCTATCCCTC 
4801 AGCGCTGCTC CTGCTCCTGC TCACTGCCCC TCGCACAGCC TTGGTTTGGG CTCCGCCTGT 
4861 ATTCTCCTGG TACTGCAACC TGTAAACCAG CACTGCAATG CTGATGCACG GGAAGTAGTG 
4921 GGATGGGAAC ACAAATGGAG GATCCCGCGT CTCGAACAGA GCGCGCAGAG GAACGCTGAA 
4981 GGTCTCGCCT CTGTCGCACC TCAGCGCGGC ATACACCACA ATAACCACCT GACGAATGCG 
5041 CTTGGTTCTT CGTCCATTAG CGAAGCGTCC GGTTCACACA CGTGCCACGT TGGCGAGGTG 
5101 GCAGGTGACA ATGATCGGTG GAGCTGATGG TCGAAACGTT CACAGCCTAG GGATATCGAA 
5161 TTCGGCCGAC AGGACGCGCG TCAAAGGTGC TGGTCGTGTA TGCCCTGGCC GGCAGGTCGT 
5221 TGCTGCTGCT GGTTAGTGAT TCCGCAACCC TGATTTTGGC GTCTTATTTT GGCGTGGCAA 
5281 ACGCTGGCGC CCGCGAGCCG GGCCGGCGGC GATGCGGTGC CCCACGGCTG CCGGAATCCA 
5341 AGGGAGGCAA GAGCGCCCGG GTCAGTTGAA GGGCTTTACG CGCAAGGTAC AGCCGCTCCT 
5401 GCAAGGCTGC GTGGTGGAAT TGGACGTGCA GGTCCTGCTG AAGTTCCTCC ACCGCCTCAC 
5461 CAGCGGACAA AGCACCGGTG TATCAGGTCC GTGTCATCCA CTCTAAAGAG CTCGACTACG 
5521 ACCTACTGAT GGCCCTAGAT TCTTCATCAA AAACGCCTGA GACACTTGCC CAGGATTGAA 
5581 ACTCCCTGAA GGGACCACCA GGGGCCCTGA GTTGTTCCTT CCCCCCGTGG CGAGCTGCCA 
5641 GCCAGGCTGT ACCTGTGATC GAGGCTGGCG GGAAAATAGG CTTCGTGTGC TCAGGTCATG 
5701 GGAGGTGCAG GACAGCTCAT GAAACGCCAA CAATCGCACA ATTCATGTCA AGCTAATCAG 
5761 CTATTTCCTC TTCACGAGCT GTAATTGTCC CAAAATTCTG GTCTACCGGG GGTGATCCTT 
5821 CGTGTACGGG CCCTTCCCTC AACCCTAGGT ATGCGCGCAT GCGGTCGCCG CGCAACTCGC 
5881 GCGAGGGCCG AGGGTTTGGG ACGGGCCGTC CCGAAATGCA GTTGCACCCG GATGCGTGGC 
5941 ACCTTTTTTG CGATAATTTA TGCAATGGAC TGCTCTGCAA AATTCTGGCT CTGTCGCCAA 
6001 CCCTAGGATC AGCGGCGTAG GATTTCGTAA TCATTCGTCC TGATGGGGAG CTACCGACTA 
6061 CCCTAATATC AGCCCGACTG CCTGACGCCA GCGTCCACTT TTGTGCACAC ATTCCATTCG 
6121 TGCCCAAGAC ATTTCATTGT GGTGCGAAGC GTCCCCAGTT ACGCTCACCT GTTTCCCGAC 
6181 CTCCTTACTG TTCTGTCGAC AGAGCGGGCC CACAGGCCGG TCGCAGCCAC TAGTATGGCT 
6241 TCCGCGGCAT TCACCATGTC GGCGTGCCCC GCGATGACTG GCAGGGCCCC TGGGGCACGT 
6301 CGCTCCGGAC GGCCAGTCGC CACCCGCCTG AGGGGGCGCG CCCCCAAGGC CAACGGCTCC 
6361 GCCGTGTCCC TGAAGTCCGG CTCCCTGGAC ACCCAGGAGG ACACCTCCTC CTCCTCCTCC 
6421 CCCCCCCGCA CCTTCATCAA CCAGCTGCCC GACTGGTCCA TGCTGCTGTC CGCCATCACC 
6481 ACCGTGTTCG TGGCCGCCGA GAAGCAGTGG ACCATGCTGG ACCGCAAGTC CAAGCGCCCC 
6541 GACACCCTGA TGGACCCCTT CGGCGTGGAC CGCGTGGTGC AGGACGGCGT GGTGTTCCGC 
6601 CAGTCCTTCT CCATCCGCTC CTACGAGATC GGCGCCGACC GCACCGCCTC CATCGAGACC 
6661 CTGATGAACA TCTTCCAGGA GACCTCCCTG AACCACTGCA AGTCCATCGG CCTGCTGAAC 
6721 GACGGCTTCG GCCGCACCCC CGAGATGTGC AAGCGCGACC TGATCTGGGT GGTGACCAAG 
6781 ATGCACATCG AGGTGAACCG CTACCCCACC TGGGGCGACA CCATCGAGGT GAACACCTGG 
6841 GTGTCCGAGT CCGGCAAGAC CGGCATGGGC CGCGACTGGC TGATCTCCGA CTGCCACACC 
6901 GGCGAGATCC TGATCCGCGC CACCTCCGTG TGCGCCATGA TGAACCAGAC CACCCGCCGC 
6961 TTCTCCAAGT TCCCCTACGA GGTGCGCCAG GAGCTGGCCC CCCACTTCGT GGACTCCGCC 
7021 CCCGTGATCG AGGACTACCA GAAGCTGCAC AAGCTGGACG TGAAGACCGG CGACTCCATC 
7081 TGCAACGGCC TGACCCCCCG CTGGAACGAC CTGGACGTGA ACCAGCACGT GAACAACGTG 
7141 AAGTACATCG GCTGGATTCT GGAGTCCGTG CCCAAGGAGG TGTTCGAGAC CCAGGAGCTG 
7201 TGCGGCCTGA CCCTGGAGTA CCGCCGCGAG TGCGGCCGCG ACTCCGTGCT GAAGTCCGTG 
7261 ACCGCCATGG ACCCCTCCAA GGAGGGCGAC CGCTCCCTGT ACCAGCACCT GCTGCGCCTG 
7321 GAGGACGGCA CCGACATCGC CAAGGGCCGC ACCAAGTGGC GCCCCAAGAA CGCCGGCACC 
7381 AACGGCGCCA TCTCCACCGG CAAGACCTCC AACGGCAACT CCATCTCCTG ATTAATTAAC 
7441 TCGAGGCAGC AGCAGCTCGG ATAGTATCGA CACACTCTGG ACGCTGGTCG TGTGATGGAC 
7501 TGTTGCCGCC ACACTTGCTG CCTTGACCTG TGAATATCCC TGCCGCTTTT ATCAAACAGC 
7561 CTCAGTGTGT TTGATCTTGT GTGTACGCGC TTTTGCGAGT TGCTAGCTGC TTGTGCTATT 
7621 TGCGAATACC ACCCCCAGCA TCCCCTTCCC TCGTTTCATA TCGCTTGCAT CCCAACCGCA 
7681 ACTTATCTAC GCTGTCCTGC TATCCCTCAG CGCTGCTCCT GCTCCTGCTC ACTGCCCCTC 
7741 GCACAGCCTT GGTTTGGGCT CCGCCTGTAT TCTCCTGGTA CTGCAACCTG TAAACCAGCA 
7801 CTGCAATGCT GATGCACGGG AAGTAGTGGG ATGGGAACAC AAATGGAAAG CTTGAGCTCT 
7861 TGTTTTCCAG AAGGAGTTGC TCCTTGAGCC TTTCATTCTC AGCCTCGATA ACCTCCAAAG 
7921 CCGCTCTAAT TGTGGAGGGG GTTCGAATTT AAAAGCTTGG AATGTTGGTT CGTGCGTCTG 
7981 GAACAAGCCC AGACTTGTTG CTCACTGGGA AAAGGACCAT CAGCTCCAAA AAACTTGCCG 
8041 CTCAAACCGC GTACCTCTGC TTTCGCGCAA TCTGCCCTGT TGAAATCGCC ACCACATTCA 
8101 TATTGTGACG CTTGAGCAGT CTGTAATTGC CTCAGAATGT GGAATCATCT GCCCCCTGTG 
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8161 CGAGCCCATG CCAGGCATGT CGCGGGCGAG GACACCCGCC ACTCGTACAG CAGACCATTA 
8221 TGCTACCTCA CAATAGTTCA TAACAGTGAC CATATTTCTC GAAGCTCCCC AACGAGCACC 
8281 TCCATGCTCT GAGTGGCCAC CCCCCGGCCC TGGTGCTTGC GGAGGGCAGG TCAACCGGCA 
8341 TGGGGCTACC GAAATCCCCG ACCGGATCCC ACCACCCCCG CGATGGGAAG AATCTCTCCC 
8401 CGGGATGTGG GCCCACCACC AGCACAACCT GCTGGCCCAG GCGAGCGTCA AACCATACCA 
8461 CACAAATATC CTTGGCATCG GCCCTGAATT CCTTCTGCCG CTCTGCTACC CGGTGCTTCT 
8521 GTCCGAAGCA GGGGTTGCTA GGGATCGCTC CGAGTCCGCA AACCCTTGTC GCGTGGCGGG 
8581 GCTTGTTCGA GCTTGAAGAG CCTCTAGAGT CGACCTGCAG GCATGCAAGC TTGGCGTAAT 
8641 CATGGTCATA GCTGTTTCCT GTGTGAAATT GTTATCCGCT CACAATTCCA CACAACATAC 
8701 GAGCCGGAAG CATAAAGTGT AAAGCCTGGG GTGCCTAATG AGTGAGCTAA CTCACATTAA 
8761 TTGCGTTGCG CTCACTGCCC GCTTTCCAGT CGGGAAACCT GTCGTGCCAG CTGCATTAAT 
8821 GAATCGGCCA ACGCGCGGGG AGAGGCGGTT TGCGTATTGG GCGCTCTTCC GCTTCCTCGC 
8881 TCACTGACTC GCTGCGCTCG GTCGTTCGGC TGCGGCGAGC GGTATCAGCT CACTCAAAGG 
8941 CGGTAATACG GTTATCCACA GAATCAGGGG ATAACGCAGG AAAGAACATG TGAGCAAAAG 
9001 GCCAGCAAAA GGCCAGGAAC CGTAAAAAGG CCGCGTTGCT GGCGTTTTTC CATAGGCTCC 
9061 GCCCCCCTGA CGAGCATCAC AAAAATCGAC GCTCAAGTCA GAGGTGGCGA AACCCGACAG 
9121 GACTATAAAG ATACCAGGCG TTTCCCCCTG GAAGCTCCCT CGTGCGCTCT CCTGTTCCGA 
9181 CCCTGCCGCT TACCGGATAC CTGTCCGCCT TTCTCCCTTC GGGAAGCGTG GCGCTTTCTC 
9241 ATAGCTCACG CTGTAGGTAT CTCAGTTCGG TGTAGGTCGT TCGCTCCAAG CTGGGCTGTG 
9301 TGCACGAACC CCCCGTTCAG CCCGACCGCT GCGCCTTATC CGGTAACTAT CGTCTTGAGT 
9361 CCAACCCGGT AAGACACGAC TTATCGC 

SEQ ID NO: 236 
pSZ941 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
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2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 

2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 

2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 

2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 

2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 

2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 

2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 

2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 

2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 

2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 

2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 

2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 

2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 

2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACTCTAGA ATATCAATGA 

2941 TCGAGCAGGA CGGCCTCCAC GCCGGCTCCC CCGCCGCCTG GGTGGAGCGC CTGTTCGGCT 

3001 ACGACTGGGC CCAGCAGACC ATCGGCTGCT CCGACGCCGC CGTGTTCCGC CTGTCCGCCC 

3061 AGGGCCGCCC CGTGCTGTTC GTGAAGACCG ACCTGTCCGG CGCCCTGAAC GAGCTGCAGG 

3121 ACGAGGCCGC CCGCCTGTCC TGGCTGGCCA CCACCGGCGT GCCCTGCGCC GCCGTGCTGG 

3181 ACGTGGTGAC CGAGGCCGGC CGCGACTGGC TGCTGCTGGG CGAGGTGCCC GGCCAGGACC 

3241 TGCTGTCCTC CCACCTGGCC CCCGCCGAGA AGGTGTCCAT CATGGCCGAC GCCATGCGCC 

3301 GCCTGCACAC CCTGGACCCC GCCACCTGCC CCTTCGACCA CCAGGCCAAG CACCGCATCG 

3361 AGCGCGCCCG CACCCGCATG GAGGCCGGCC TGGTGGACCA GGACGACCTG GACGAGGAGC 

3421 ACCAGGGCCT GGCCCCCGCC GAGCTGTTCG CCCGCCTGAA GGCCCGCATG CCCGACGGCG 

3481 AGGACCTGGT GGTGACCCAC GGCGACGCCT GCCTGCCCAA CATCATGGTG GAGAACGGCC 

3541 GCTTCTCCGG CTTCATCGAC TGCGGCCGCC TGGGCGTGGC CGACCGCTAC CAGGACATCG 

3601 CCCTGGCCAC CCGCGACATC GCCGAGGAGC TGGGCGGCGA GTGGGCCGAC CGCTTCCTGG 

3661 TGCTGTACGG CATCGCCGCC CCCGACTCCC AGCGCATCGC CTTCTACCGC CTGCTGGACG 

3721 AGTTCTTCTG ACAATTGGCA GCAGCAGCTC GGATAGTATC GACACACTCT GGACGCTGGT 

3781 CGTGTGATGG ACTGTTGCCG CCACACTTGC TGCCTTGACC TGTGAATATC CCTGCCGCTT 

3841 TTATCAAACA GCCTCAGTGT GTTTGATCTT GTGTGTACGC GCTTTTGCGA GTTGCTAGCT 

3901 GCTTGTGCTA TTTGCGAATA CCACCCCCAG CATCCCCTTC CCTCGTTTCA TATCGCTTGC 

3961 ATCCCAACCG CAACTTATCT ACGCTGTCCT GCTATCCCTC AGCGCTGCTC CTGCTCCTGC 

4021 TCACTGCCCC TCGCACAGCC TTGGTTTGGG CTCCGCCTGT ATTCTCCTGG TACTGCAACC 

4081 TGTAAACCAG CACTGCAATG CTGATGCACG GGAAGTAGTG GGATGGGAAC ACAAATGGAG 

4141 GATCCCGCGT CTCGAACAGA GCGCGCAGAG GAACGCTGAA GGTCTCGCCT CTGTCGCACC 

4201 TCAGCGCGGC ATACACCACA ATAACCACCT GACGAATGCG CTTGGTTCTT CGTCCATTAG 

4261 CGAAGCGTCC GGTTCACACA CGTGCCACGT TGGCGAGGTG GCAGGTGACA ATGATCGGTG 

4321 GAGCTGATGG TCGAAACGTT CACAGCCTAG GGATATCGAA TTCCTTTCTT GCGCTATGAC 

4381 ACTTCCAGCA AAAGGTAGGG CGGGCTGCGA GACGGCTTCC CGGCGCTGCA TGCAACACCG 

4441 ATGATGCTTC GACCCCCCGA AGCTCCTTCG GGGCTGCATG GGCGCTCCGA TGCCGCTCCA 

4501 GGGCGAGCGC TGTTTAAATA GCCAGGCCCC CGATTGCAAA GACATTATAG CGAGCTACCA 

4561 AAGCCATATT CAAACACCTA GATCACTACC ACTTCTACAC AGGCCACTCG AGCTTGTGAT 

4621 CGCACTCCGC TAAGGGGGCG CCTCTTCCTC TTCGTTTCAG TCACAACCCG CAAACACTAG 

4681 TATGGCCACC GCATCCACTT TCTCGGCGTT CAATGCCCGC TGCGGCGACC TGCGTCGCTC 

4741 GGCGGGCTCC GGGCCCCGGC GCCCAGCGAG GCCCCTCCCC GTGCGCGGGC GCGCCCCCGA 

4801 CTGGTCCATG CTGTTCGCCG TGATCACCAC CATCTTCTCC GCCGCCGAGA AGCAGTGGAC 

4861 CAACCTGGAG TGGAAGCCCA AGCCCAACCC CCCCCAGCTG CTGGACGACC ACTTCGGCCC 

4921 CCACGGCCTG GTGTTCCGCC GCACCTTCGC CATCCGCAGC TACGAGGTGG GCCCCGACCG 

4981 CTCCACCAGC ATCGTGGCCG TGATGAACCA CCTGCAGGAG GCCGCCCTGA ACCACGCCAA 

5041 GTCCGTGGGC ATCCTGGGCG ACGGCTTCGG CACCACCCTG GAGATGTCCA AGCGCGACCT 

5101 GATCTGGGTG GTGAAGCGCA CCCACGTGGC CGTGGAGCGC TACCCCGCCT GGGGCGACAC 

5161 CGTGGAGGTG GAGTGCTGGG TGGGCGCCTC CGGCAACAAC GGCCGCCGCC ACGACTTCCT 

5221 GGTGCGCGAC TGCAAGACCG GCGAGATCCT GACCCGCTGC ACCTCCCTGA GCGTGATGAT 

5281 GAACACCCGC ACCCGCCGCC TGAGCAAGAT CCCCGAGGAG GTGCGCGGCG AGATCGGCCC 

5341 CGCCTTCATC GACAACGTGG CCGTGAAGGA CGAGGAGATC AAGAAGCCCC AGAAGCTGAA 

5401 CGACTCCACC GCCGACTACA TCCAGGGCGG CCTGACCCCC CGCTGGAACG ACCTGGACAT 

5461 CAACCAGCAC GTGAACAACA TCAAGTACGT GGACTGGATC CTGGAGACCG TGCCCGACAG 

5521 CATCTTCGAG AGCCACCACA TCTCCTCCTT CACCATCGAG TACCGCCGCG AGTGCACCAT 

5581 GGACAGCGTG CTGCAGTCCC TGACCACCGT GAGCGGCGGC TCCTCCGAGG CCGGCCTGGT 

5641 GTGCGAGCAC CTGCTGCAGC TGGAGGGCGG CAGCGAGGTG CTGCGCGCCA AGACCGAGTG 

5701 GCGCCCCAAG CTGACCGACT CCTTCCGCGG CATCAGCGTG ATCCCCGCCG AGTCCAGCGT 
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5761 GATGGACTAC AAGGACCACG ACGGCGACTA CAAGGACCAC GACATCGACT ACAAGGACGA 
5821 CGACGACAAG TGACTCGAGG CAGCAGCAGC TCGGATAGTA TCGACACACT CTGGACGCTG 
5881 GTCGTGTGAT GGACTGTTGC CGCCACACTT GCTGCCTTGA CCTGTGAATA TCCCTGCCGC 
5941 TTTTATCAAA CAGCCTCAGT GTGTTTGATC TTGTGTGTAC GCGCTTTTGC GAGTTGCTAG 
6001 CTGCTTGTGC TATTTGCGAA TACCACCCCC AGCATCCCCT TCCCTCGTTT CATATCGCTT 
6061 GCATCCCAAC CGCAACTTAT CTACGCTGTC CTGCTATCCC TCAGCGCTGC TCCTGCTCCT 
6121 GCTCACTGCC CCTCGCACAG CCTTGGTTTG GGCTCCGCCT GTATTCTCCT GGTACTGCAA 
6181 CCTGTAAACC AGCACTGCAA TGCTGATGCA CGGGAAGTAG TGGGATGGGA ACACAAATGG 
6241 AAAGCTTGAG CTCTTGTTTT CCAGAAGGAG TTGCTCCTTG AGCCTTTCAT TCTCAGCCTC 
6301 GATAACCTCC AAAGCCGCTC TAATTGTGGA GGGGGTTCGA ATTTAAAAGC TTGGAATGTT 
6361 GGTTCGTGCG TCTGGAACAA GCCCAGACTT GTTGCTCACT GGGAAAAGGA CCATCAGCTC 
6421 CAAAAAACTT GCCGCTCAAA CCGCGTACCT CTGCTTTCGC GCAATCTGCC CTGTTGAAAT 
6481 CGCCACCACA TTCATATTGT GACGCTTGAG CAGTCTGTAA TTGCCTCAGA ATGTGGAATC 
6541 ATCTGCCCCC TGTGCGAGCC CATGCCAGGC ATGTCGCGGG CGAGGACACC CGCCACTCGT 
6601 ACAGCAGACC ATTATGCTAC CTCACAATAG TTCATAACAG TGACCATATT TCTCGAAGCT 
6661 CCCCAACGAG CACCTCCATG CTCTGAGTGG CCACCCCCCG GCCCTGGTGC TTGCGGAGGG 
6721 CAGGTCAACC GGCATGGGGC TACCGAAATC CCCGACCGGA TCCCACCACC CCCGCGATGG 
6781 GAAGAATCTC TCCCCGGGAT GTGGGCCCAC CACCAGCACA ACCTGCTGGC CCAGGCGAGC 
6841 GTCAAACCAT ACCACACAAA TATCCTTGGC ATCGGCCCTG AATTCCTTCT GCCGCTCTGC 
6901 TACCCGGTGC TTCTGTCCGA AGCAGGGGTT GCTAGGGATC GCTCCGAGTC CGCAAACCCT 
6961 TGTCGCGTGG CGGGGCTTGT TCGAGCTTGA AGAGCCTCTA GAGTCGACCT GCAGGCATGC 
7021 AAGCTTGGCG TAATCATGGT CATAGCTGTT TCCTGTGTGA AATTGTTATC CGCTCACAAT 
7081 TCCACACAAC ATACGAGCCG GAAGCATAAA GTGTAAAGCC TGGGGTGCCT AATGAGTGAG 
7141 CTAACTCACA TTAATTGCGT TGCGCTCACT GCCCGCTTTC CAGTCGGGAA ACCTGTCGTG 
7201 CCAGCTGCAT TAATGAATCG GCCAACGCGC GGGGAGAGGC GGTTTGCGTA TTGGGCGCTC 
7261 TTCCGCTTCC TCGCTCACTG ACTCGCTGCG CTCGGTCGTT CGGCTGCGGC GAGCGGTATC 
7321 AGCTCACTCA AAGGCGGTAA TACGGTTATC CACAGAATCA GGGGATAACG CAGGAAAGAA 
7381 CATGTGAGCA AAAGGCCAGC AAAAGGCCAG GAACCGTAAA AAGGCCGCGT TGCTGGCGTT 
7441 TTTCCATAGG CTCCGCCCCC CTGACGAGCA TCACAAAAAT CGACGCTCAA GTCAGAGGTG 
7501 GCGAAACCCG ACAGGACTAT AAAGATACCA GGCGTTTCCC CCTGGAAGCT CCCTCGTGCG 
7561 CTCTCCTGTT CCGACCCTGC CGCTTACCGG ATACCTGTCC GCCTTTCTCC CTTCGGGAAG 
7621 CGTGGCGCTT TCTCATAGCT CACGCTGTAG GTATCTCAGT TCGGTGTAGG TCGTTCGCTC 
7681 CAAGCTGGGC TGTGTGCACG AACCCCCCGT TCAGCCCGAC CGCTGCGCCT TATCCGGTAA 
7741 CTATCGTCTT GAGTCCAACC CGGTAAGACA CGACTTATCG C 

SEQ ID NO: 237 
pSZ1439 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
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1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 
2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 
2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACTCTAGA ATATCAATGC 
2941 TGCTGCAGGC CTTCCTGTTC CTGCTGGCCG GCTTCGCCGC CAAGATCAGC GCCTCCATGA 
3001 CGAACGAGAC GTCCGACCGC CCCCTGGTGC ACTTCACCCC CAACAAGGGC TGGATGAACG 
3061 ACCCCAACGG CCTGTGGTAC GACGAGAAGG ACGCCAAGTG GCACCTGTAC TTCCAGTACA 
3121 ACCCGAACGA CACCGTCTGG GGGACGCCCT TGTTCTGGGG CCACGCCACG TCCGACGACC 
3181 TGACCAACTG GGAGGACCAG CCCATCGCCA TCGCCCCGAA GCGCAACGAC TCCGGCGCCT 
3241 TCTCCGGCTC CATGGTGGTG GACTACAACA ACACCTCCGG CTTCTTCAAC GACACCATCG 
3301 ACCCGCGCCA GCGCTGCGTG GCCATCTGGA CCTACAACAC CCCGGAGTCC GAGGAGCAGT 
3361 ACATCTCCTA CAGCCTGGAC GGCGGCTACA CCTTCACCGA GTACCAGAAG AACCCCGTGC 
3421 TGGCCGCCAA CTCCACCCAG TTCCGCGACC CGAAGGTCTT CTGGTACGAG CCCTCCCAGA 
3481 AGTGGATCAT GACCGCGGCC AAGTCCCAGG ACTACAAGAT CGAGATCTAC TCCTCCGACG 
3541 ACCTGAAGTC CTGGAAGCTG GAGTCCGCGT TCGCCAACGA GGGCTTCCTC GGCTACCAGT 
3601 ACGAGTGCCC CGGCCTGATC GAGGTCCCCA CCGAGCAGGA CCCCAGCAAG TCCTACTGGG 
3661 TGATGTTCAT CTCCATCAAC CCCGGCGCCC CGGCCGGCGG CTCCTTCAAC CAGTACTTCG 
3721 TCGGCAGCTT CAACGGCACC CACTTCGAGG CCTTCGACAA CCAGTCCCGC GTGGTGGACT 
3781 TCGGCAAGGA CTACTACGCC CTGCAGACCT TCTTCAACAC CGACCCGACC TACGGGAGCG 
3841 CCCTGGGCAT CGCGTGGGCC TCCAACTGGG AGTACTCCGC CTTCGTGCCC ACCAACCCCT 
3901 GGCGCTCCTC CATGTCCCTC GTGCGCAAGT TCTCCCTCAA CACCGAGTAC CAGGCCAACC 
3961 CGGAGACGGA GCTGATCAAC CTGAAGGCCG AGCCGATCCT GAACATCAGC AACGCCGGCC 
4021 CCTGGAGCCG GTTCGCCACC AACACCACGT TGACGAAGGC CAACAGCTAC AACGTCGACC 
4081 TGTCCAACAG CACCGGCACC CTGGAGTTCG AGCTGGTGTA CGCCGTCAAC ACCACCCAGA 
4141 CGATCTCCAA GTCCGTGTTC GCGGACCTCT CCCTCTGGTT CAAGGGCCTG GAGGACCCCG 
4201 AGGAGTACCT CCGCATGGGC TTCGAGGTGT CCGCGTCCTC CTTCTTCCTG GACCGCGGGA 
4261 ACAGCAAGGT GAAGTTCGTG AAGGAGAACC CCTACTTCAC CAACCGCATG AGCGTGAACA 
4321 ACCAGCCCTT CAAGAGCGAG AACGACCTGT CCTACTACAA GGTGTACGGC TTGCTGGACC 
4381 AGAACATCCT GGAGCTGTAC TTCAACGACG GCGACGTCGT GTCCACCAAC ACCTACTTCA 
4441 TGACCACCGG GAACGCCCTG GGCTCCGTGA ACATGACGAC GGGGGTGGAC AACCTGTTCT 
4501 ACATCGACAA GTTCCAGGTG CGCGAGGTCA AGTGACAATT GGCAGCAGCA GCTCGGATAG 
4561 TATCGACACA CTCTGGACGC TGGTCGTGTG ATGGACTGTT GCCGCCACAC TTGCTGCCTT 
4621 GACCTGTGAA TATCCCTGCC GCTTTTATCA AACAGCCTCA GTGTGTTTGA TCTTGTGTGT 
4681 ACGCGCTTTT GCGAGTTGCT AGCTGCTTGT GCTATTTGCG AATACCACCC CCAGCATCCC 
4741 CTTCCCTCGT TTCATATCGC TTGCATCCCA ACCGCAACTT ATCTACGCTG TCCTGCTATC 
4801 CCTCAGCGCT GCTCCTGCTC CTGCTCACTG CCCCTCGCAC AGCCTTGGTT TGGGCTCCGC 
4861 CTGTATTCTC CTGGTACTGC AACCTGTAAA CCAGCACTGC AATGCTGATG CACGGGAAGT 
4921 AGTGGGATGG GAACACAAAT GGAGGATCCC GCGTCTCGAA CAGAGCGCGC AGAGGAACGC 
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4981 TGAAGGTCTC GCCTCTGTCG CACCTCAGCG CGGCATACAC CACAATAACC ACCTGACGAA 

5041 TGCGCTTGGT TCTTCGTCCA TTAGCGAAGC GTCCGGTTCA CACACGTGCC ACGTTGGCGA 

5101 GGTGGCAGGT GACAATGATC GGTGGAGCTG ATGGTCGAAA CGTTCACAGC CTAGGGATAT 

5161 CGAATTCCTT TCTTGCGCTA TGACACTTCC AGCAAAAGGT AGGGCGGGCT GCGAGACGGC 

5221 TTCCCGGCGC TGCATGCAAC ACCGATGATG CTTCGACCCC CCGAAGCTCC TTCGGGGCTG 

5281 CATGGGCGCT CCGATGCCGC TCCAGGGCGA GCGCTGTTTA AATAGCCAGG CCCCCGATTG 

5341 CAAAGACATT ATAGCGAGCT ACCAAAGCCA TATTCAAACA CCTAGATCAC TACCACTTCT 

5401 ACACAGGCCA CTCGAGCTTG TGATCGCACT CCGCTAAGGG GGCGCCTCTT CCTCTTCGTT 

5461 TCAGTCACAA CCCGCAAACA CTAGTATGGC CACCGCATCC ACTTTCTCGG CGTTCAATGC 

5521 CCGCTGCGGC GACCTGCGTC GCTCGGCGGG CTCCGGGCCC CGGCGCCCAG CGAGGCCCCT 

5581 CCCCGTGCGC GGGCGCGCCG CCTCCGCCAA GGCCTCCAAG ACCATCGGCG AGGGCTCCGA 

5641 GAACCTGAAC GTGCGCGGCA TCATCGCCAA GCCCACCTCC TCCTCCGCCG CCAAGCAGGG 

5701 CAAGGTGATG GCCCAGGCCG TGCCCAAGAT CAACGGCGCC AAGGTGGGCC TGAAGGCCGA 

5761 GTCCCAGAAG GCCGAGGAGG ACGCCGCCCC CTCCTCCGCC CCCCGCACCT TCTACAACCA 

5821 GCTGCCCGAC TGGTCCGTGC TGCTGGCCGC CGTGACCACC ATCTTCCTGG CCGCCGAGAA 

5881 GCAGTGGACC CTGCTGGACT GGAAGCCCCG CCGCCCCGAC ATGCTGACCG GCGCCTTCTC 

5941 CCTGGGCAAG ATCGTGCAGG ACGGCCTGGT GTTCCGCCAG AACTTCTCCA TCCGCTCCTA 

6001 CGAGATCGGC GCCGACCGCA CCGCCTCCAT CGAGACCCTG ATGAACCACC TGCAGGAGAC 

6061 CGCCCTGAAC CACGTGCGCA ACGCCGGCCT GCTGGGCGAC GGCTTCGGCG CCACCCCCGA 

6121 GATGTCCAAG CGCAACCTGA TCTGGGTGGT GACCAAGATG CAGGTGCTGA TCGAGCACTA 

6181 CCCCTCCTGG GGCGACGTGG TGGAGGTGGA CACCTGGGTG GGCGCCTCCG GCAAGAACGG 

6241 CATGCGCCGC GACTGGCACG TGCGCGACTA CCGCACCGGC CAGACCATCC TGCGCGCCAC 

6301 CTCCATCTGG GTGATGATGG ACAAGCACAC CCGCAAGCTG TCCAAGATGC CCGAGGAGGT 

6361 GCGCGCCGAG ATCGGCCCCT ACTTCATGGA GCACGCCGCC ATCGTGGACG AGGACTCCCG 

6421 CAAGCTGCCC AAGCTGGACG ACGACACCGC CGACTACATC AAGTGGGGCC TGACCCCCCG 

6481 CTGGTCCGAC CTGGACGTGA ACCAGCACGT GAACAACGTG AAGTACATCG GCTGGATCCT 

6541 GGAGTCCGCC CCCATCTCCA TCCTGGAGAA CCACGAGCTG GCCTCCATGA CCCTGGAGTA 

6601 CCGCCGCGAG TGCGGCCGCG ACTCCGTGCT GCAGTCCCTG ACCGCCGTGG CCAACGACTG 

6661 CACCGGCGGC CTGCCCGAGG CCTCCATCGA GTGCCAGCAC CTGCTGCAGC TGGAGTGCGG 

6721 CGCCGAGATC GTGCGCGGCC GCACCCAGTG GCGCCCCCGC CGCGCCTCCG GCCCCACCTC 

6781 CGCCGGCTCC GCCATGGACT ACAAGGACCA CGACGGCGAC TACAAGGACC ACGACATCGA 

6841 CTACAAGGAC GACGACGACA AGTGAATCGA TAGATCTCTT AAGGCAGCAG CAGCTCGGAT 

6901 AGTATCGACA CACTCTGGAC GCTGGTCGTG TGATGGACTG TTGCCGCCAC ACTTGCTGCC 

6961 TTGACCTGTG AATATCCCTG CCGCTTTTAT CAAACAGCCT CAGTGTGTTT GATCTTGTGT 

7021 GTACGCGCTT TTGCGAGTTG CTAGCTGCTT GTGCTATTTG CGAATACCAC CCCCAGCATC 

7081 CCCTTCCCTC GTTTCATATC GCTTGCATCC CAACCGCAAC TTATCTACGC TGTCCTGCTA 

7141 TCCCTCAGCG CTGCTCCTGC TCCTGCTCAC TGCCCCTCGC ACAGCCTTGG TTTGGGCTCC 

7201 GCCTGTATTC TCCTGGTACT GCAACCTGTA AACCAGCACT GCAATGCTGA TGCACGGGAA 

7261 GTAGTGGGAT GGGAACACAA ATGGAAAGCT TAATTAAGAG CTCTTGTTTT CCAGAAGGAG 

7321 TTGCTCCTTG AGCCTTTCAT TCTCAGCCTC GATAACCTCC AAAGCCGCTC TAATTGTGGA 

7381 GGGGGTTCGA ATTTAAAAGC TTGGAATGTT GGTTCGTGCG TCTGGAACAA GCCCAGACTT 

7441 GTTGCTCACT GGGAAAAGGA CCATCAGCTC CAAAAAACTT GCCGCTCAAA CCGCGTACCT 

7501 CTGCTTTCGC GCAATCTGCC CTGTTGAAAT CGCCACCACA TTCATATTGT GACGCTTGAG 

7561 CAGTCTGTAA TTGCCTCAGA ATGTGGAATC ATCTGCCCCC TGTGCGAGCC CATGCCAGGC 

7621 ATGTCGCGGG CGAGGACACC CGCCACTCGT ACAGCAGACC ATTATGCTAC CTCACAATAG 

7681 TTCATAACAG TGACCATATT TCTCGAAGCT CCCCAACGAG CACCTCCATG CTCTGAGTGG 

7741 CCACCCCCCG GCCCTGGTGC TTGCGGAGGG CAGGTCAACC GGCATGGGGC TACCGAAATC 

7801 CCCGACCGGA TCCCACCACC CCCGCGATGG GAAGAATCTC TCCCCGGGAT GTGGGCCCAC 

7861 CACCAGCACA ACCTGCTGGC CCAGGCGAGC GTCAAACCAT ACCACACAAA TATCCTTGGC 

7921 ATCGGCCCTG AATTCCTTCT GCCGCTCTGC TACCCGGTGC TTCTGTCCGA AGCAGGGGTT 

7981 GCTAGGGATC GCTCCGAGTC CGCAAACCCT TGTCGCGTGG CGGGGCTTGT TCGAGCTTGA 

8041 AGAGCCTCTA GAGTCGACCT GCAGGCATGC AAGCTTGGCG TAATCATGGT CATAGCTGTT 

8101 TCCTGTGTGA AATTGTTATC CGCTCACAAT TCCACACAAC ATACGAGCCG GAAGCATAAA 

8161 GTGTAAAGCC TGGGGTGCCT AATGAGTGAG CTAACTCACA TTAATTGCGT TGCGCTCACT 

8221 GCCCGCTTTC CAGTCGGGAA ACCTGTCGTG CCAGCTGCAT TAATGAATCG GCCAACGCGC 

8281 GGGGAGAGGC GGTTTGCGTA TTGGGCGCTC TTCCGCTTCC TCGCTCACTG ACTCGCTGCG 

8341 CTCGGTCGTT CGGCTGCGGC GAGCGGTATC AGCTCACTCA AAGGCGGTAA TACGGTTATC 

8401 CACAGAATCA GGGGATAACG CAGGAAAGAA CATGTGAGCA AAAGGCCAGC AAAAGGCCAG 

8461 GAACCGTAAA AAGGCCGCGT TGCTGGCGTT TTTCCATAGG CTCCGCCCCC CTGACGAGCA 

8521 TCACAAAAAT CGACGCTCAA GTCAGAGGTG GCGAAACCCG ACAGGACTAT AAAGATACCA 

8581 GGCGTTTCCC CCTGGAAGCT CCCTCGTGCG CTCTCCTGTT CCGACCCTGC CGCTTACCGG 
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8641 ATACCTGTCC GCCTTTCTCC CTTCGGGAAG CGTGGCGCTT TCTCATAGCT CACGCTGTAG 
8701 GTATCTCAGT TCGGTGTAGG TCGTTCGCTC CAAGCTGGGC TGTGTGCACG AACCCCCCGT 
8761 TCAGCCCGAC CGCTGCGCCT TATCCGGTAA CTATCGTCTT GAGTCCAACC CGGTAAGACA 
8821 CGACTTATCG C 

SEQ ID NO: 238 
pSZ1449 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 
2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 
2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACTCTAGA ATATCAATGC 
2941 TGCTGCAGGC CTTCCTGTTC CTGCTGGCCG GCTTCGCCGC CAAGATCAGC GCCTCCATGA 
3001 CGAACGAGAC GTCCGACCGC CCCCTGGTGC ACTTCACCCC CAACAAGGGC TGGATGAACG 
3061 ACCCCAACGG CCTGTGGTAC GACGAGAAGG ACGCCAAGTG GCACCTGTAC TTCCAGTACA 
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3121 ACCCGAACGA CACCGTCTGG GGGACGCCCT TGTTCTGGGG CCACGCCACG TCCGACGACC 

3181 TGACCAACTG GGAGGACCAG CCCATCGCCA TCGCCCCGAA GCGCAACGAC TCCGGCGCCT 

3241 TCTCCGGCTC CATGGTGGTG GACTACAACA ACACCTCCGG CTTCTTCAAC GACACCATCG 

3301 ACCCGCGCCA GCGCTGCGTG GCCATCTGGA CCTACAACAC CCCGGAGTCC GAGGAGCAGT 

3361 ACATCTCCTA CAGCCTGGAC GGCGGCTACA CCTTCACCGA GTACCAGAAG AACCCCGTGC 

3421 TGGCCGCCAA CTCCACCCAG TTCCGCGACC CGAAGGTCTT CTGGTACGAG CCCTCCCAGA 

3481 AGTGGATCAT GACCGCGGCC AAGTCCCAGG ACTACAAGAT CGAGATCTAC TCCTCCGACG 

3541 ACCTGAAGTC CTGGAAGCTG GAGTCCGCGT TCGCCAACGA GGGCTTCCTC GGCTACCAGT 

3601 ACGAGTGCCC CGGCCTGATC GAGGTCCCCA CCGAGCAGGA CCCCAGCAAG TCCTACTGGG 

3661 TGATGTTCAT CTCCATCAAC CCCGGCGCCC CGGCCGGCGG CTCCTTCAAC CAGTACTTCG 

3721 TCGGCAGCTT CAACGGCACC CACTTCGAGG CCTTCGACAA CCAGTCCCGC GTGGTGGACT 

3781 TCGGCAAGGA CTACTACGCC CTGCAGACCT TCTTCAACAC CGACCCGACC TACGGGAGCG 

3841 CCCTGGGCAT CGCGTGGGCC TCCAACTGGG AGTACTCCGC CTTCGTGCCC ACCAACCCCT 

3901 GGCGCTCCTC CATGTCCCTC GTGCGCAAGT TCTCCCTCAA CACCGAGTAC CAGGCCAACC 

3961 CGGAGACGGA GCTGATCAAC CTGAAGGCCG AGCCGATCCT GAACATCAGC AACGCCGGCC 

4021 CCTGGAGCCG GTTCGCCACC AACACCACGT TGACGAAGGC CAACAGCTAC AACGTCGACC 

4081 TGTCCAACAG CACCGGCACC CTGGAGTTCG AGCTGGTGTA CGCCGTCAAC ACCACCCAGA 

4141 CGATCTCCAA GTCCGTGTTC GCGGACCTCT CCCTCTGGTT CAAGGGCCTG GAGGACCCCG 

4201 AGGAGTACCT CCGCATGGGC TTCGAGGTGT CCGCGTCCTC CTTCTTCCTG GACCGCGGGA 

4261 ACAGCAAGGT GAAGTTCGTG AAGGAGAACC CCTACTTCAC CAACCGCATG AGCGTGAACA 

4321 ACCAGCCCTT CAAGAGCGAG AACGACCTGT CCTACTACAA GGTGTACGGC TTGCTGGACC 

4381 AGAACATCCT GGAGCTGTAC TTCAACGACG GCGACGTCGT GTCCACCAAC ACCTACTTCA 

4441 TGACCACCGG GAACGCCCTG GGCTCCGTGA ACATGACGAC GGGGGTGGAC AACCTGTTCT 

4501 ACATCGACAA GTTCCAGGTG CGCGAGGTCA AGTGACAATT GGCAGCAGCA GCTCGGATAG 

4561 TATCGACACA CTCTGGACGC TGGTCGTGTG ATGGACTGTT GCCGCCACAC TTGCTGCCTT 

4621 GACCTGTGAA TATCCCTGCC GCTTTTATCA AACAGCCTCA GTGTGTTTGA TCTTGTGTGT 

4681 ACGCGCTTTT GCGAGTTGCT AGCTGCTTGT GCTATTTGCG AATACCACCC CCAGCATCCC 

4741 CTTCCCTCGT TTCATATCGC TTGCATCCCA ACCGCAACTT ATCTACGCTG TCCTGCTATC 

4801 CCTCAGCGCT GCTCCTGCTC CTGCTCACTG CCCCTCGCAC AGCCTTGGTT TGGGCTCCGC 

4861 CTGTATTCTC CTGGTACTGC AACCTGTAAA CCAGCACTGC AATGCTGATG CACGGGAAGT 

4921 AGTGGGATGG GAACACAAAT GGAGGATCCC GCGTCTCGAA CAGAGCGCGC AGAGGAACGC 

4981 TGAAGGTCTC GCCTCTGTCG CACCTCAGCG CGGCATACAC CACAATAACC ACCTGACGAA 

5041 TGCGCTTGGT TCTTCGTCCA TTAGCGAAGC GTCCGGTTCA CACACGTGCC ACGTTGGCGA 

5101 GGTGGCAGGT GACAATGATC GGTGGAGCTG ATGGTCGAAA CGTTCACAGC CTAGGGATAT 

5161 CGAATTCGGC CGACAGGACG CGCGTCAAAG GTGCTGGTCG TGTATGCCCT GGCCGGCAGG 

5221 TCGTTGCTGC TGCTGGTTAG TGATTCCGCA ACCCTGATTT TGGCGTCTTA TTTTGGCGTG 

5281 GCAAACGCTG GCGCCCGCGA GCCGGGCCGG CGGCGATGCG GTGCCCCACG GCTGCCGGAA 

5341 TCCAAGGGAG GCAAGAGCGC CCGGGTCAGT TGAAGGGCTT TACGCGCAAG GTACAGCCGC 

5401 TCCTGCAAGG CTGCGTGGTG GAATTGGACG TGCAGGTCCT GCTGAAGTTC CTCCACCGCC 

5461 TCACCAGCGG ACAAAGCACC GGTGTATCAG GTCCGTGTCA TCCACTCTAA AGAACTCGAC 

5521 TACGACCTAC TGATGGCCCT AGATTCTTCA TCAAAAACGC CTGAGACACT TGCCCAGGAT 

5581 TGAAACTCCC TGAAGGGACC ACCAGGGGCC CTGAGTTGTT CCTTCCCCCC GTGGCGAGCT 

5641 GCCAGCCAGG CTGTACCTGT GATCGAGGCT GGCGGGAAAA TAGGCTTCGT GTGCTCAGGT 

5701 CATGGGAGGT GCAGGACAGC TCATGAAACG CCAACAATCG CACAATTCAT GTCAAGCTAA 

5761 TCAGCTATTT CCTCTTCACG AGCTGTAATT GTCCCAAAAT TCTGGTCTAC CGGGGGTGAT 

5821 CCTTCGTGTA CGGGCCCTTC CCTCAACCCT AGGTATGCGC GCATGCGGTC GCCGCGCAAC 

5881 TCGCGCGAGG GCCGAGGGTT TGGGACGGGC CGTCCCGAAA TGCAGTTGCA CCCGGATGCG 

5941 TGGCACCTTT TTTGCGATAA TTTATGCAAT GGACTGCTCT GCAAAATTCT GGCTCTGTCG 

6001 CCAACCCTAG GATCAGCGGC GTAGGATTTC GTAATCATTC GTCCTGATGG GGAGCTACCG 

6061 ACTACCCTAA TATCAGCCCG ACTGCCTGAC GCCAGCGTCC ACTTTTGTGC ACACATTCCA 

6121 TTCGTGCCCA AGACATTTCA TTGTGGTGCG AAGCGTCCCC AGTTACGCTC ACCTGTTTCC 

6181 CGACCTCCTT ACTGTTCTGT CGACAGAGCG GGCCCACAGG CCGGTCGCAG CCACTAGTAT 

6241 GGCCACCGCA TCCACTTTCT CGGCGTTCAA TGCCCGCTGC GGCGACCTGC GTCGCTCGGC 

6301 GGGCTCCGGG CCCCGGCGCC CAGCGAGGCC CCTCCCCGTG CGCGGGCGCG CCTCCCAGCT 

6361 GCGCAAGCCC GCCCTGGACC CCCTGCGCGC CGTGATCTCC GCCGACCAGG GCTCCATCTC 

6421 CCCCGTGAAC TCCTGCACCC CCGCCGACCG CCTGCGCGCC GGCCGCCTGA TGGAGGACGG 

6481 CTACTCCTAC AAGGAGAAGT TCATCGTGCG CTCCTACGAG GTGGGCATCA ACAAGACCGC 

6541 CACCGTGGAG ACCATCGCCA ACCTGCTGCA GGAGGTGGCC TGCAACCACG TGCAGAAGTG 

6601 CGGCTTCTCC ACCGACGGCT TCGCCACCAC CCTGACCATG CGCAAGCTGC ACCTGATCTG 

6661 GGTGACCGCC CGCATGCACA TCGAGATCTA CAAGTACCCC GCCTGGTCCG ACGTGGTGGA 

6721 GATCGAGACC TGGTGCCAGT CCGAGGGCCG CATCGGCACC CGCCGCGACT GGATCCTGCG 
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6781 CGACTCCGCC ACCAACGAGG TGATCGGCCG CGCCACCTCC AAGTGGGTGA TGATGAACCA 
6841 GGACACCCGC CGCCTGCAGC GCGTGACCGA CGAGGTGCGC GACGAGTACC TGGTGTTCTG 
6901 CCCCCGCGAG CCCCGCCTGG CCTTCCCCGA GGAGAACAAC TCCTCCCTGA AGAAGATCCC 
6961 CAAGCTGGAG GACCCCGCCC AGTACTCCAT GCTGGAGCTG AAGCCCCGCC GCGCCGACCT 
7021 GGACATGAAC CAGCACGTGA ACAACGTGAC CTACATCGGC TGGGTGCTGG AGTCCATCCC 
7081 CCAGGAGATC ATCGACACCC ACGAGCTGCA GGTGATCACC CTGGACTACC GCCGCGAGTG 
7141 CCAGCAGGAC GACATCGTGG ACTCCCTGAC CACCTCCGAG ATCCCCGACG ACCCCATCTC 
7201 CAAGTTCACC GGCACCAACG GCTCCGCCAT GTCCTCCATC CAGGGCCACA ACGAGTCCCA 
7261 GTTCCTGCAC ATGCTGCGCC TGTCCGAGAA CGGCCAGGAG ATCAACCGCG GCCGCACCCA 
7321 GTGGCGCAAG AAGTCCTCCC GCATGGACTA CAAGGACCAC GACGGCGACT ACAAGGACCA 
7381 CGACATCGAC TACAAGGACG ACGACGACAA GTGAATCGAT AGATCTCTTA AGGCAGCAGC 
7441 AGCTCGGATA GTATCGACAC ACTCTGGACG CTGGTCGTGT GATGGACTGT TGCCGCCACA 
7501 CTTGCTGCCT TGACCTGTGA ATATCCCTGC CGCTTTTATC AAACAGCCTC AGTGTGTTTG 
7561 ATCTTGTGTG TACGCGCTTT TGCGAGTTGC TAGCTGCTTG TGCTATTTGC GAATACCACC 
7621 CCCAGCATCC CCTTCCCTCG TTTCATATCG CTTGCATCCC AACCGCAACT TATCTACGCT 
7681 GTCCTGCTAT CCCTCAGCGC TGCTCCTGCT CCTGCTCACT GCCCCTCGCA CAGCCTTGGT 
7741 TTGGGCTCCG CCTGTATTCT CCTGGTACTG CAACCTGTAA ACCAGCACTG CAATGCTGAT 
7801 GCACGGGAAG TAGTGGGATG GGAACACAAA TGGAAAGCTT AATTAAGAGC TCTTGTTTTC 
7861 CAGAAGGAGT TGCTCCTTGA GCCTTTCATT CTCAGCCTCG ATAACCTCCA AAGCCGCTCT 
7921 AATTGTGGAG GGGGTTCGAA TTTAAAAGCT TGGAATGTTG GTTCGTGCGT CTGGAACAAG 
7981 CCCAGACTTG TTGCTCACTG GGAAAAGGAC CATCAGCTCC AAAAAACTTG CCGCTCAAAC 
8041 CGCGTACCTC TGCTTTCGCG CAATCTGCCC TGTTGAAATC GCCACCACAT TCATATTGTG 
8101 ACGCTTGAGC AGTCTGTAAT TGCCTCAGAA TGTGGAATCA TCTGCCCCCT GTGCGAGCCC 
8161 ATGCCAGGCA TGTCGCGGGC GAGGACACCC GCCACTCGTA CAGCAGACCA TTATGCTACC 
8221 TCACAATAGT TCATAACAGT GACCATATTT CTCGAAGCTC CCCAACGAGC ACCTCCATGC 
8281 TCTGAGTGGC CACCCCCCGG CCCTGGTGCT TGCGGAGGGC AGGTCAACCG GCATGGGGCT 
8341 ACCGAAATCC CCGACCGGAT CCCACCACCC CCGCGATGGG AAGAATCTCT CCCCGGGATG 
8401 TGGGCCCACC ACCAGCACAA CCTGCTGGCC CAGGCGAGCG TCAAACCATA CCACACAAAT 
8461 ATCCTTGGCA TCGGCCCTGA ATTCCTTCTG CCGCTCTGCT ACCCGGTGCT TCTGTCCGAA 
8521 GCAGGGGTTG CTAGGGATCG CTCCGAGTCC GCAAACCCTT GTCGCGTGGC GGGGCTTGTT 
8581 CGAGCTTGAA GAGCCTCTAG AGTCGACCTG CAGGCATGCA AGCTTGGCGT AATCATGGTC 
8641 ATAGCTGTTT CCTGTGTGAA ATTGTTATCC GCTCACAATT CCACACAACA TACGAGCCGG 
8701 AAGCATAAAG TGTAAAGCCT GGGGTGCCTA ATGAGTGAGC TAACTCACAT TAATTGCGTT 
8761 GCGCTCACTG CCCGCTTTCC AGTCGGGAAA CCTGTCGTGC CAGCTGCATT AATGAATCGG 
8821 CCAACGCGCG GGGAGAGGCG GTTTGCGTAT TGGGCGCTCT TCCGCTTCCT CGCTCACTGA 
8881 CTCGCTGCGC TCGGTCGTTC GGCTGCGGCG AGCGGTATCA GCTCACTCAA AGGCGGTAAT 
8941 ACGGTTATCC ACAGAATCAG GGGATAACGC AGGAAAGAAC ATGTGAGCAA AAGGCCAGCA 
9001 AAAGGCCAGG AACCGTAAAA AGGCCGCGTT GCTGGCGTTT TTCCATAGGC TCCGCCCCCC 
9061 TGACGAGCAT CACAAAAATC GACGCTCAAG TCAGAGGTGG CGAAACCCGA CAGGACTATA 
9121 AAGATACCAG GCGTTTCCCC CTGGAAGCTC CCTCGTGCGC TCTCCTGTTC CGACCCTGCC 
9181 GCTTACCGGA TACCTGTCCG CCTTTCTCCC TTCGGGAAGC GTGGCGCTTT CTCATAGCTC 
9241 ACGCTGTAGG TATCTCAGTT CGGTGTAGGT CGTTCGCTCC AAGCTGGGCT GTGTGCACGA 
9301 ACCCCCCGTT CAGCCCGACC GCTGCGCCTT ATCCGGTAAC TATCGTCTTG AGTCCAACCC 
9361 GGTAAGACAC GACTTATCGC 

SEQ ID NO: 239 
pSZ1451 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
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721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 
2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 
2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACTCTAGA ATATCAATGC 
2941 TGCTGCAGGC CTTCCTGTTC CTGCTGGCCG GCTTCGCCGC CAAGATCAGC GCCTCCATGA 
3001 CGAACGAGAC GTCCGACCGC CCCCTGGTGC ACTTCACCCC CAACAAGGGC TGGATGAACG 
3061 ACCCCAACGG CCTGTGGTAC GACGAGAAGG ACGCCAAGTG GCACCTGTAC TTCCAGTACA 
3121 ACCCGAACGA CACCGTCTGG GGGACGCCCT TGTTCTGGGG CCACGCCACG TCCGACGACC 
3181 TGACCAACTG GGAGGACCAG CCCATCGCCA TCGCCCCGAA GCGCAACGAC TCCGGCGCCT 
3241 TCTCCGGCTC CATGGTGGTG GACTACAACA ACACCTCCGG CTTCTTCAAC GACACCATCG 
3301 ACCCGCGCCA GCGCTGCGTG GCCATCTGGA CCTACAACAC CCCGGAGTCC GAGGAGCAGT 
3361 ACATCTCCTA CAGCCTGGAC GGCGGCTACA CCTTCACCGA GTACCAGAAG AACCCCGTGC 
3421 TGGCCGCCAA CTCCACCCAG TTCCGCGACC CGAAGGTCTT CTGGTACGAG CCCTCCCAGA 
3481 AGTGGATCAT GACCGCGGCC AAGTCCCAGG ACTACAAGAT CGAGATCTAC TCCTCCGACG 
3541 ACCTGAAGTC CTGGAAGCTG GAGTCCGCGT TCGCCAACGA GGGCTTCCTC GGCTACCAGT 
3601 ACGAGTGCCC CGGCCTGATC GAGGTCCCCA CCGAGCAGGA CCCCAGCAAG TCCTACTGGG 
3661 TGATGTTCAT CTCCATCAAC CCCGGCGCCC CGGCCGGCGG CTCCTTCAAC CAGTACTTCG 
3721 TCGGCAGCTT CAACGGCACC CACTTCGAGG CCTTCGACAA CCAGTCCCGC GTGGTGGACT 
3781 TCGGCAAGGA CTACTACGCC CTGCAGACCT TCTTCAACAC CGACCCGACC TACGGGAGCG 
3841 CCCTGGGCAT CGCGTGGGCC TCCAACTGGG AGTACTCCGC CTTCGTGCCC ACCAACCCCT 
3901 GGCGCTCCTC CATGTCCCTC GTGCGCAAGT TCTCCCTCAA CACCGAGTAC CAGGCCAACC 
3961 CGGAGACGGA GCTGATCAAC CTGAAGGCCG AGCCGATCCT GAACATCAGC AACGCCGGCC 
4021 CCTGGAGCCG GTTCGCCACC AACACCACGT TGACGAAGGC CAACAGCTAC AACGTCGACC 
4081 TGTCCAACAG CACCGGCACC CTGGAGTTCG AGCTGGTGTA CGCCGTCAAC ACCACCCAGA 
4141 CGATCTCCAA GTCCGTGTTC GCGGACCTCT CCCTCTGGTT CAAGGGCCTG GAGGACCCCG 
4201 AGGAGTACCT CCGCATGGGC TTCGAGGTGT CCGCGTCCTC CTTCTTCCTG GACCGCGGGA 
4261 ACAGCAAGGT GAAGTTCGTG AAGGAGAACC CCTACTTCAC CAACCGCATG AGCGTGAACA 
4321 ACCAGCCCTT CAAGAGCGAG AACGACCTGT CCTACTACAA GGTGTACGGC TTGCTGGACC 
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4381 AGAACATCCT GGAGCTGTAC TTCAACGACG GCGACGTCGT GTCCACCAAC ACCTACTTCA 
4441 TGACCACCGG GAACGCCCTG GGCTCCGTGA ACATGACGAC GGGGGTGGAC AACCTGTTCT 
4501 ACATCGACAA GTTCCAGGTG CGCGAGGTCA AGTGACAATT GGCAGCAGCA GCTCGGATAG 
4561 TATCGACACA CTCTGGACGC TGGTCGTGTG ATGGACTGTT GCCGCCACAC TTGCTGCCTT 
4621 GACCTGTGAA TATCCCTGCC GCTTTTATCA AACAGCCTCA GTGTGTTTGA TCTTGTGTGT 
4681 ACGCGCTTTT GCGAGTTGCT AGCTGCTTGT GCTATTTGCG AATACCACCC CCAGCATCCC 
4741 CTTCCCTCGT TTCATATCGC TTGCATCCCA ACCGCAACTT ATCTACGCTG TCCTGCTATC 
4801 CCTCAGCGCT GCTCCTGCTC CTGCTCACTG CCCCTCGCAC AGCCTTGGTT TGGGCTCCGC 
4861 CTGTATTCTC CTGGTACTGC AACCTGTAAA CCAGCACTGC AATGCTGATG CACGGGAAGT 
4921 AGTGGGATGG GAACACAAAT GGAGGATCCC GCGTCTCGAA CAGAGCGCGC AGAGGAACGC 
4981 TGAAGGTCTC GCCTCTGTCG CACCTCAGCG CGGCATACAC CACAATAACC ACCTGACGAA 
5041 TGCGCTTGGT TCTTCGTCCA TTAGCGAAGC GTCCGGTTCA CACACGTGCC ACGTTGGCGA 
5101 GGTGGCAGGT GACAATGATC GGTGGAGCTG ATGGTCGAAA CGTTCACAGC CTAGGGATAT 
5161 CGAATTCGGC CGACAGGACG CGCGTCAAAG GTGCTGGTCG TGTATGCCCT GGCCGGCAGG 
5221 TCGTTGCTGC TGCTGGTTAG TGATTCCGCA ACCCTGATTT TGGCGTCTTA TTTTGGCGTG 
5281 GCAAACGCTG GCGCCCGCGA GCCGGGCCGG CGGCGATGCG GTGCCCCACG GCTGCCGGAA 
5341 TCCAAGGGAG GCAAGAGCGC CCGGGTCAGT TGAAGGGCTT TACGCGCAAG GTACAGCCGC 
5401 TCCTGCAAGG CTGCGTGGTG GAATTGGACG TGCAGGTCCT GCTGAAGTTC CTCCACCGCC 
5461 TCACCAGCGG ACAAAGCACC GGTGTATCAG GTCCGTGTCA TCCACTCTAA AGAACTCGAC 
5521 TACGACCTAC TGATGGCCCT AGATTCTTCA TCAAAAACGC CTGAGACACT TGCCCAGGAT 
5581 TGAAACTCCC TGAAGGGACC ACCAGGGGCC CTGAGTTGTT CCTTCCCCCC GTGGCGAGCT 
5641 GCCAGCCAGG CTGTACCTGT GATCGAGGCT GGCGGGAAAA TAGGCTTCGT GTGCTCAGGT 
5701 CATGGGAGGT GCAGGACAGC TCATGAAACG CCAACAATCG CACAATTCAT GTCAAGCTAA 
5761 TCAGCTATTT CCTCTTCACG AGCTGTAATT GTCCCAAAAT TCTGGTCTAC CGGGGGTGAT 
5821 CCTTCGTGTA CGGGCCCTTC CCTCAACCCT AGGTATGCGC GCATGCGGTC GCCGCGCAAC 
5881 TCGCGCGAGG GCCGAGGGTT TGGGACGGGC CGTCCCGAAA TGCAGTTGCA CCCGGATGCG 
5941 TGGCACCTTT TTTGCGATAA TTTATGCAAT GGACTGCTCT GCAAAATTCT GGCTCTGTCG 
6001 CCAACCCTAG GATCAGCGGC GTAGGATTTC GTAATCATTC GTCCTGATGG GGAGCTACCG 
6061 ACTACCCTAA TATCAGCCCG ACTGCCTGAC GCCAGCGTCC ACTTTTGTGC ACACATTCCA 
6121 TTCGTGCCCA AGACATTTCA TTGTGGTGCG AAGCGTCCCC AGTTACGCTC ACCTGTTTCC 
6181 CGACCTCCTT ACTGTTCTGT CGACAGAGCG GGCCCACAGG CCGGTCGCAG CCACTAGTAT 
6241 GGCCACCGCA TCCACTTTCT CGGCGTTCAA TGCCCGCTGC GGCGACCTGC GTCGCTCGGC 
6301 GGGCTCCGGG CCCCGGCGCC CAGCGAGGCC CCTCCCCGTG CGCGGGCGCG CCGCCACCGG 
6361 CGAGCAGCCC TCCGGCGTGG CCTCCCTGCG CGAGGCCGAC AAGGAGAAGT CCCTGGGCAA 
6421 CCGCCTGCGC CTGGGCTCCC TGACCGAGGA CGGCCTGTCC TACAAGGAGA AGTTCGTGAT 
6481 CCGCTGCTAC GAGGTGGGCA TCAACAAGAC CGCCACCATC GAGACCATCG CCAACCTGCT 
6541 GCAGGAGGTG GGCGGCAACC ACGCCCAGGG CGTGGGCTTC TCCACCGACG GCTTCGCCAC 
6601 CACCACCACC ATGCGCAAGC TGCACCTGAT CTGGGTGACC GCCCGCATGC ACATCGAGAT 
6661 CTACCGCTAC CCCGCCTGGT CCGACGTGAT CGAGATCGAG ACCTGGGTGC AGGGCGAGGG 
6721 CAAGGTGGGC ACCCGCCGCG ACTGGATCCT GAAGGACTAC GCCAACGGCG AGGTGATCGG 
6781 CCGCGCCACC TCCAAGTGGG TGATGATGAA CGAGGACACC CGCCGCCTGC AGAAGGTGTC 
6841 CGACGACGTG CGCGAGGAGT ACCTGGTGTT CTGCCCCCGC ACCCTGCGCC TGGCCTTCCC 
6901 CGAGGAGAAC AACAACTCCA TGAAGAAGAT CCCCAAGCTG GAGGACCCCG CCGAGTACTC 
6961 CCGCCTGGGC CTGGTGCCCC GCCGCTCCGA CCTGGACATG AACAAGCACG TGAACAACGT 
7021 GACCTACATC GGCTGGGCCC TGGAGTCCAT CCCCCCCGAG ATCATCGACA CCCACGAGCT 
7081 GCAGGCCATC ACCCTGGACT ACCGCCGCGA GTGCCAGCGC GACGACATCG TGGACTCCCT 
7141 GACCTCCCGC GAGCCCCTGG GCAACGCCGC CGGCGTGAAG TTCAAGGAGA TCAACGGCTC 
7201 CGTGTCCCCC AAGAAGGACG AGCAGGACCT GTCCCGCTTC ATGCACCTGC TGCGCTCCGC 
7261 CGGCTCCGGC CTGGAGATCA ACCGCTGCCG CACCGAGTGG CGCAAGAAGC CCGCCAAGCG 
7321 CATGGACTAC AAGGACCACG ACGGCGACTA CAAGGACCAC GACATCGACT ACAAGGACGA 
7381 CGACGACAAG TGAATCGATA GATCTCTTAA GGCAGCAGCA GCTCGGATAG TATCGACACA 
7441 CTCTGGACGC TGGTCGTGTG ATGGACTGTT GCCGCCACAC TTGCTGCCTT GACCTGTGAA 
7501 TATCCCTGCC GCTTTTATCA AACAGCCTCA GTGTGTTTGA TCTTGTGTGT ACGCGCTTTT 
7561 GCGAGTTGCT AGCTGCTTGT GCTATTTGCG AATACCACCC CCAGCATCCC CTTCCCTCGT 
7621 TTCATATCGC TTGCATCCCA ACCGCAACTT ATCTACGCTG TCCTGCTATC CCTCAGCGCT 
7681 GCTCCTGCTC CTGCTCACTG CCCCTCGCAC AGCCTTGGTT TGGGCTCCGC CTGTATTCTC 
7741 CTGGTACTGC AACCTGTAAA CCAGCACTGC AATGCTGATG CACGGGAAGT AGTGGGATGG 
7801 GAACACAAAT GGAAAGCTTA ATTAAGAGCT CTTGTTTTCC AGAAGGAGTT GCTCCTTGAG 
7861 CCTTTCATTC TCAGCCTCGA TAACCTCCAA AGCCGCTCTA ATTGTGGAGG GGGTTCGAAT 
7921 TTAAAAGCTT GGAATGTTGG TTCGTGCGTC TGGAACAAGC CCAGACTTGT TGCTCACTGG 
7981 GAAAAGGACC ATCAGCTCCA AAAAACTTGC CGCTCAAACC GCGTACCTCT GCTTTCGCGC 
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8041 AATCTGCCCT GTTGAAATCG CCACCACATT CATATTGTGA CGCTTGAGCA GTCTGTAATT 
8101 GCCTCAGAAT GTGGAATCAT CTGCCCCCTG TGCGAGCCCA TGCCAGGCAT GTCGCGGGCG 
8161 AGGACACCCG CCACTCGTAC AGCAGACCAT TATGCTACCT CACAATAGTT CATAACAGTG 
8221 ACCATATTTC TCGAAGCTCC CCAACGAGCA CCTCCATGCT CTGAGTGGCC ACCCCCCGGC 
8281 CCTGGTGCTT GCGGAGGGCA GGTCAACCGG CATGGGGCTA CCGAAATCCC CGACCGGATC 
8341 CCACCACCCC CGCGATGGGA AGAATCTCTC CCCGGGATGT GGGCCCACCA CCAGCACAAC 
8401 CTGCTGGCCC AGGCGAGCGT CAAACCATAC CACACAAATA TCCTTGGCAT CGGCCCTGAA 
8461 TTCCTTCTGC CGCTCTGCTA CCCGGTGCTT CTGTCCGAAG CAGGGGTTGC TAGGGATCGC 
8521 TCCGAGTCCG CAAACCCTTG TCGCGTGGCG GGGCTTGTTC GAGCTTGAAG AGCCTCTAGA 
8581 GTCGACCTGC AGGCATGCAA GCTTGGCGTA ATCATGGTCA TAGCTGTTTC CTGTGTGAAA 
8641 TTGTTATCCG CTCACAATTC CACACAACAT ACGAGCCGGA AGCATAAAGT GTAAAGCCTG 
8701 GGGTGCCTAA TGAGTGAGCT AACTCACATT AATTGCGTTG CGCTCACTGC CCGCTTTCCA 
8761 GTCGGGAAAC CTGTCGTGCC AGCTGCATTA ATGAATCGGC CAACGCGCGG GGAGAGGCGG 
8821 TTTGCGTATT GGGCGCTCTT CCGCTTCCTC GCTCACTGAC TCGCTGCGCT CGGTCGTTCG 
8881 GCTGCGGCGA GCGGTATCAG CTCACTCAAA GGCGGTAATA CGGTTATCCA CAGAATCAGG 
8941 GGATAACGCA GGAAAGAACA TGTGAGCAAA AGGCCAGCAA AAGGCCAGGA ACCGTAAAAA 
9001 GGCCGCGTTG CTGGCGTTTT TCCATAGGCT CCGCCCCCCT GACGAGCATC ACAAAAATCG 
9061 ACGCTCAAGT CAGAGGTGGC GAAACCCGAC AGGACTATAA AGATACCAGG CGTTTCCCCC 
9121 TGGAAGCTCC CTCGTGCGCT CTCCTGTTCC GACCCTGCCG CTTACCGGAT ACCTGTCCGC 
9181 CTTTCTCCCT TCGGGAAGCG TGGCGCTTTC TCATAGCTCA CGCTGTAGGT ATCTCAGTTC 
9241 GGTGTAGGTC GTTCGCTCCA AGCTGGGCTG TGTGCACGAA CCCCCCGTTC AGCCCGACCG 
9301 CTGCGCCTTA TCCGGTAACT ATCGTCTTGA GTCCAACCCG GTAAGACACG ACTTATCGC 

SEQ ID NO: 240 
pSZ1452 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
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2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 

2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 

2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 

2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 

2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 

2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 

2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 

2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 

2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 

2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 

2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 

2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 

2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 

2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 

2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACTCTAGA ATATCAATGC 

2941 TGCTGCAGGC CTTCCTGTTC CTGCTGGCCG GCTTCGCCGC CAAGATCAGC GCCTCCATGA 

3001 CGAACGAGAC GTCCGACCGC CCCCTGGTGC ACTTCACCCC CAACAAGGGC TGGATGAACG 

3061 ACCCCAACGG CCTGTGGTAC GACGAGAAGG ACGCCAAGTG GCACCTGTAC TTCCAGTACA 

3121 ACCCGAACGA CACCGTCTGG GGGACGCCCT TGTTCTGGGG CCACGCCACG TCCGACGACC 

3181 TGACCAACTG GGAGGACCAG CCCATCGCCA TCGCCCCGAA GCGCAACGAC TCCGGCGCCT 

3241 TCTCCGGCTC CATGGTGGTG GACTACAACA ACACCTCCGG CTTCTTCAAC GACACCATCG 

3301 ACCCGCGCCA GCGCTGCGTG GCCATCTGGA CCTACAACAC CCCGGAGTCC GAGGAGCAGT 

3361 ACATCTCCTA CAGCCTGGAC GGCGGCTACA CCTTCACCGA GTACCAGAAG AACCCCGTGC 

3421 TGGCCGCCAA CTCCACCCAG TTCCGCGACC CGAAGGTCTT CTGGTACGAG CCCTCCCAGA 

3481 AGTGGATCAT GACCGCGGCC AAGTCCCAGG ACTACAAGAT CGAGATCTAC TCCTCCGACG 

3541 ACCTGAAGTC CTGGAAGCTG GAGTCCGCGT TCGCCAACGA GGGCTTCCTC GGCTACCAGT 

3601 ACGAGTGCCC CGGCCTGATC GAGGTCCCCA CCGAGCAGGA CCCCAGCAAG TCCTACTGGG 

3661 TGATGTTCAT CTCCATCAAC CCCGGCGCCC CGGCCGGCGG CTCCTTCAAC CAGTACTTCG 

3721 TCGGCAGCTT CAACGGCACC CACTTCGAGG CCTTCGACAA CCAGTCCCGC GTGGTGGACT 

3781 TCGGCAAGGA CTACTACGCC CTGCAGACCT TCTTCAACAC CGACCCGACC TACGGGAGCG 

3841 CCCTGGGCAT CGCGTGGGCC TCCAACTGGG AGTACTCCGC CTTCGTGCCC ACCAACCCCT 

3901 GGCGCTCCTC CATGTCCCTC GTGCGCAAGT TCTCCCTCAA CACCGAGTAC CAGGCCAACC 

3961 CGGAGACGGA GCTGATCAAC CTGAAGGCCG AGCCGATCCT GAACATCAGC AACGCCGGCC 

4021 CCTGGAGCCG GTTCGCCACC AACACCACGT TGACGAAGGC CAACAGCTAC AACGTCGACC 

4081 TGTCCAACAG CACCGGCACC CTGGAGTTCG AGCTGGTGTA CGCCGTCAAC ACCACCCAGA 

4141 CGATCTCCAA GTCCGTGTTC GCGGACCTCT CCCTCTGGTT CAAGGGCCTG GAGGACCCCG 

4201 AGGAGTACCT CCGCATGGGC TTCGAGGTGT CCGCGTCCTC CTTCTTCCTG GACCGCGGGA 

4261 ACAGCAAGGT GAAGTTCGTG AAGGAGAACC CCTACTTCAC CAACCGCATG AGCGTGAACA 

4321 ACCAGCCCTT CAAGAGCGAG AACGACCTGT CCTACTACAA GGTGTACGGC TTGCTGGACC 

4381 AGAACATCCT GGAGCTGTAC TTCAACGACG GCGACGTCGT GTCCACCAAC ACCTACTTCA 

4441 TGACCACCGG GAACGCCCTG GGCTCCGTGA ACATGACGAC GGGGGTGGAC AACCTGTTCT 

4501 ACATCGACAA GTTCCAGGTG CGCGAGGTCA AGTGACAATT GGCAGCAGCA GCTCGGATAG 

4561 TATCGACACA CTCTGGACGC TGGTCGTGTG ATGGACTGTT GCCGCCACAC TTGCTGCCTT 

4621 GACCTGTGAA TATCCCTGCC GCTTTTATCA AACAGCCTCA GTGTGTTTGA TCTTGTGTGT 

4681 ACGCGCTTTT GCGAGTTGCT AGCTGCTTGT GCTATTTGCG AATACCACCC CCAGCATCCC 

4741 CTTCCCTCGT TTCATATCGC TTGCATCCCA ACCGCAACTT ATCTACGCTG TCCTGCTATC 

4801 CCTCAGCGCT GCTCCTGCTC CTGCTCACTG CCCCTCGCAC AGCCTTGGTT TGGGCTCCGC 

4861 CTGTATTCTC CTGGTACTGC AACCTGTAAA CCAGCACTGC AATGCTGATG CACGGGAAGT 

4921 AGTGGGATGG GAACACAAAT GGAGGATCCC GCGTCTCGAA CAGAGCGCGC AGAGGAACGC 

4981 TGAAGGTCTC GCCTCTGTCG CACCTCAGCG CGGCATACAC CACAATAACC ACCTGACGAA 

5041 TGCGCTTGGT TCTTCGTCCA TTAGCGAAGC GTCCGGTTCA CACACGTGCC ACGTTGGCGA 

5101 GGTGGCAGGT GACAATGATC GGTGGAGCTG ATGGTCGAAA CGTTCACAGC CTAGGGATAT 

5161 CGAATTCGGC CGACAGGACG CGCGTCAAAG GTGCTGGTCG TGTATGCCCT GGCCGGCAGG 

5221 TCGTTGCTGC TGCTGGTTAG TGATTCCGCA ACCCTGATTT TGGCGTCTTA TTTTGGCGTG 

5281 GCAAACGCTG GCGCCCGCGA GCCGGGCCGG CGGCGATGCG GTGCCCCACG GCTGCCGGAA 

5341 TCCAAGGGAG GCAAGAGCGC CCGGGTCAGT TGAAGGGCTT TACGCGCAAG GTACAGCCGC 

5401 TCCTGCAAGG CTGCGTGGTG GAATTGGACG TGCAGGTCCT GCTGAAGTTC CTCCACCGCC 

5461 TCACCAGCGG ACAAAGCACC GGTGTATCAG GTCCGTGTCA TCCACTCTAA AGAACTCGAC 

5521 TACGACCTAC TGATGGCCCT AGATTCTTCA TCAAAAACGC CTGAGACACT TGCCCAGGAT 

5581 TGAAACTCCC TGAAGGGACC ACCAGGGGCC CTGAGTTGTT CCTTCCCCCC GTGGCGAGCT 

5641 GCCAGCCAGG CTGTACCTGT GATCGAGGCT GGCGGGAAAA TAGGCTTCGT GTGCTCAGGT 
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5701 CATGGGAGGT GCAGGACAGC TCATGAAACG CCAACAATCG CACAATTCAT GTCAAGCTAA 
5761 TCAGCTATTT CCTCTTCACG AGCTGTAATT GTCCCAAAAT TCTGGTCTAC CGGGGGTGAT 
5821 CCTTCGTGTA CGGGCCCTTC CCTCAACCCT AGGTATGCGC GCATGCGGTC GCCGCGCAAC 
5881 TCGCGCGAGG GCCGAGGGTT TGGGACGGGC CGTCCCGAAA TGCAGTTGCA CCCGGATGCG 
5941 TGGCACCTTT TTTGCGATAA TTTATGCAAT GGACTGCTCT GCAAAATTCT GGCTCTGTCG 
6001 CCAACCCTAG GATCAGCGGC GTAGGATTTC GTAATCATTC GTCCTGATGG GGAGCTACCG 
6061 ACTACCCTAA TATCAGCCCG ACTGCCTGAC GCCAGCGTCC ACTTTTGTGC ACACATTCCA 
6121 TTCGTGCCCA AGACATTTCA TTGTGGTGCG AAGCGTCCCC AGTTACGCTC ACCTGTTTCC 
6181 CGACCTCCTT ACTGTTCTGT CGACAGAGCG GGCCCACAGG CCGGTCGCAG CCACTAGTAT 
6241 GGCCACCGCA TCCACTTTCT CGGCGTTCAA TGCCCGCTGC GGCGACCTGC GTCGCTCGGC 
6301 GGGCTCCGGG CCCCGGCGCC CAGCGAGGCC CCTCCCCGTG CGCGGGCGCG CCGCCAACGC 
6361 CCAGGCCCCC ACCAAGATCA ACGGCTCCAC CGACGACGCC CAGCTGCCCG CCCCCCGCAC 
6421 CTTCATCAAC CAGCTGCCCG ACTGGTCCAT GCTGCTGGCC GCCATCACCA CCGTGTTCCT 
6481 GGCCGCCGAG AAGCAGTGGA TGATGCTGGA CTGGAAGCCC CGCCGCCCCG ACATGCTGAT 
6541 CGACACCTTC GGCCTGGGCC GCATCGTGCA GGACGGCCTG GTGTTCCGCC AGAACTTCTC 
6601 CATCCGCTCC TACGAGATCG GCGCCGACCG CACCGCCTCC ATCGAGACCG TGATGAACCA 
6661 CCTGCAGGAG ACCGCCCTGA ACCACGTGAA GACCGCCGGC CTGCTGGGCG ACGGCTTCGG 
6721 CTCCACCCCC GAGATGTCCA AGCGCAACCT GATCTGGGTG GTGACCAAGA TGCAGGTGGA 
6781 GGTGGACCGC TACCCCACCT GGGGCGACGT GGTGCAGGTG GACACCTGGG TGTCCGCCTC 
6841 CGGCAAGAAC GGCATGCGCC GCGACTGGCT GCTGCGCGAC GGCAACACCG GCGAGACCCT 
6901 GACCCGCGCC TCCTCCGTGT GGGTGATGAT GAACAAGCTG ACCCGCCGCC TGTCCAAGAT 
6961 CCCCGAGGAG GTGCGCGAGG AGATCGGCTC CTACTTCGTG AACTCCGACC CCGTGGTGGA 
7021 GGAGGACGGC CGCAAGGTGA CCAAGCTGGA CGACAACACC GCCGACTTCG TGCGCAAGGG 
7081 CCTGACCCCC AAGTGGAACG ACCTGGACAT CAACCAGCAC GTGAACAACG TGAAGTACAT 
7141 CGGCTGGATC CTGGAGTCCG CCCCCCAGCC CATCCTGGAG ACCCGCGAGC TGTCCGCCGT 
7201 GACCCTGGAG TACCGCCGCG AGTGCGGCCG CGACTCCGTG CTGCGCTCCC TGACCGCCGT 
7261 GTCCGGCGGC GGCGTGGGCG ACCTGGGCCA CGCCGGCAAC GTGGAGTGCC AGCACGTGCT 
7321 GCGCCTGGAG GACGGCGCCG AGATCGTGCG CGGCCGCACC GAGTGGCGCC CCAAGTACAT 
7381 CAACAACTTC TCCATCATGG GCCAGATCCC CACCGACGCC TCCATGGACT ACAAGGACCA 
7441 CGACGGCGAC TACAAGGACC ACGACATCGA CTACAAGGAC GACGACGACA AGTGAATCGA 
7501 TAGATCTCTT AAGGCAGCAG CAGCTCGGAT AGTATCGACA CACTCTGGAC GCTGGTCGTG 
7561 TGATGGACTG TTGCCGCCAC ACTTGCTGCC TTGACCTGTG AATATCCCTG CCGCTTTTAT 
7621 CAAACAGCCT CAGTGTGTTT GATCTTGTGT GTACGCGCTT TTGCGAGTTG CTAGCTGCTT 
7681 GTGCTATTTG CGAATACCAC CCCCAGCATC CCCTTCCCTC GTTTCATATC GCTTGCATCC 
7741 CAACCGCAAC TTATCTACGC TGTCCTGCTA TCCCTCAGCG CTGCTCCTGC TCCTGCTCAC 
7801 TGCCCCTCGC ACAGCCTTGG TTTGGGCTCC GCCTGTATTC TCCTGGTACT GCAACCTGTA 
7861 AACCAGCACT GCAATGCTGA TGCACGGGAA GTAGTGGGAT GGGAACACAA ATGGAAAGCT 
7921 TAATTAAGAG CTCTTGTTTT CCAGAAGGAG TTGCTCCTTG AGCCTTTCAT TCTCAGCCTC 
7981 GATAACCTCC AAAGCCGCTC TAATTGTGGA GGGGGTTCGA ATTTAAAAGC TTGGAATGTT 
8041 GGTTCGTGCG TCTGGAACAA GCCCAGACTT GTTGCTCACT GGGAAAAGGA CCATCAGCTC 
8101 CAAAAAACTT GCCGCTCAAA CCGCGTACCT CTGCTTTCGC GCAATCTGCC CTGTTGAAAT 
8161 CGCCACCACA TTCATATTGT GACGCTTGAG CAGTCTGTAA TTGCCTCAGA ATGTGGAATC 
8221 ATCTGCCCCC TGTGCGAGCC CATGCCAGGC ATGTCGCGGG CGAGGACACC CGCCACTCGT 
8281 ACAGCAGACC ATTATGCTAC CTCACAATAG TTCATAACAG TGACCATATT TCTCGAAGCT 
8341 CCCCAACGAG CACCTCCATG CTCTGAGTGG CCACCCCCCG GCCCTGGTGC TTGCGGAGGG 
8401 CAGGTCAACC GGCATGGGGC TACCGAAATC CCCGACCGGA TCCCACCACC CCCGCGATGG 
8461 GAAGAATCTC TCCCCGGGAT GTGGGCCCAC CACCAGCACA ACCTGCTGGC CCAGGCGAGC 
8521 GTCAAACCAT ACCACACAAA TATCCTTGGC ATCGGCCCTG AATTCCTTCT GCCGCTCTGC 
8581 TACCCGGTGC TTCTGTCCGA AGCAGGGGTT GCTAGGGATC GCTCCGAGTC CGCAAACCCT 
8641 TGTCGCGTGG CGGGGCTTGT TCGAGCTTGA AGAGCCTCTA GAGTCGACCT GCAGGCATGC 
8701 AAGCTTGGCG TAATCATGGT CATAGCTGTT TCCTGTGTGA AATTGTTATC CGCTCACAAT 
8761 TCCACACAAC ATACGAGCCG GAAGCATAAA GTGTAAAGCC TGGGGTGCCT AATGAGTGAG 
8821 CTAACTCACA TTAATTGCGT TGCGCTCACT GCCCGCTTTC CAGTCGGGAA ACCTGTCGTG 
8881 CCAGCTGCAT TAATGAATCG GCCAACGCGC GGGGAGAGGC GGTTTGCGTA TTGGGCGCTC 
8941 TTCCGCTTCC TCGCTCACTG ACTCGCTGCG CTCGGTCGTT CGGCTGCGGC GAGCGGTATC 
9001 AGCTCACTCA AAGGCGGTAA TACGGTTATC CACAGAATCA GGGGATAACG CAGGAAAGAA 
9061 CATGTGAGCA AAAGGCCAGC AAAAGGCCAG GAACCGTAAA AAGGCCGCGT TGCTGGCGTT 
9121 TTTCCATAGG CTCCGCCCCC CTGACGAGCA TCACAAAAAT CGACGCTCAA GTCAGAGGTG 
9181 GCGAAACCCG ACAGGACTAT AAAGATACCA GGCGTTTCCC CCTGGAAGCT CCCTCGTGCG 
9241 CTCTCCTGTT CCGACCCTGC CGCTTACCGG ATACCTGTCC GCCTTTCTCC CTTCGGGAAG 
9301 CGTGGCGCTT TCTCATAGCT CACGCTGTAG GTATCTCAGT TCGGTGTAGG TCGTTCGCTC 
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9361 CAAGCTGGGC TGTGTGCACG AACCCCCCGT TCAGCCCGAC CGCTGCGCCT TATCCGGTAA 
9421 CTATCGTCTT GAGTCCAACC CGGTAAGACA CGACTTATCG C 

SEQ ID NO: 241 
pSZ1493 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCCGCCTGG AGCTGGTGCA GAGCATGGGG 
1921 CAGTTTGCGG AGGAGAGGGT GCTCCCCGTG CTGCACCCCG TGGACAAGCT GTGGCAGCCG 
1981 CAGGACTTCC TGCCCGACCC CGAGTCGCCC GACTTCGAGG ACCAGGTGGC GGAGCTGCGC 
2041 GCGCGCGCCA AGGACCTGCC CGACGAGTAC TTTGTGGTGC TGGTGGGCGA CATGATCACG 
2101 GAGGAGGCGC TGCCGACCTA CATGGCCATG CTCAACACCT TGGACGGTGT GCGCGACGAC 
2161 ACGGGCGCGG CTGACCACCC GTGGGCGCGC TGGACGCGGC AGTGGGTGGC CGAGGAGAAC 
2221 CGGCACGGCG ACCTGCTGAA CAAGTACTGT TGGCTGACGG GGCGCGTCAA CATGCGGGCC 
2281 GTGGAGGTGA CCATCAACAA CCTGATCAAG AGCGGCATGA ACCCGCAGAC GGACAACAAC 
2341 CCTTACTTGG GCTTCGTCTA CACCTCCTTC CAGGAGCGCG CCACCAAGTA GGTACCCTTT 
2401 CTTGCGCTAT GACACTTCCA GCAAAAGGTA GGGCGGGCTG CGAGACGGCT TCCCGGCGCT 
2461 GCATGCAACA CCGATGATGC TTCGACCCCC CGAAGCTCCT TCGGGGCTGC ATGGGCGCTC 
2521 CGATGCCGCT CCAGGGCGAG CGCTGTTTAA ATAGCCAGGC CCCCGATTGC AAAGACATTA 
2581 TAGCGAGCTA CCAAAGCCAT ATTCAAACAC CTAGATCACT ACCACTTCTA CACAGGCCAC 
2641 TCGAGCTTGT GATCGCACTC CGCTAAGGGG GCGCCTCTTC CTCTTCGTTT CAGTCACAAC 
2701 CCGCAAACTC TAGAATATCA ATGCTGCTGC AGGCCTTCCT GTTCCTGCTG GCCGGCTTCG 
2761 CCGCCAAGAT CAGCGCCTCC ATGACGAACG AGACGTCCGA CCGCCCCCTG GTGCACTTCA 
2821 CCCCCAACAA GGGCTGGATG AACGACCCCA ACGGCCTGTG GTACGACGAG AAGGACGCCA 
2881 AGTGGCACCT GTACTTCCAG TACAACCCGA ACGACACCGT CTGGGGGACG CCCTTGTTCT 
2941 GGGGCCACGC CACGTCCGAC GACCTGACCA ACTGGGAGGA CCAGCCCATC GCCATCGCCC 
3001 CGAAGCGCAA CGACTCCGGC GCCTTCTCCG GCTCCATGGT GGTGGACTAC AACAACACCT 
3061 CCGGCTTCTT CAACGACACC ATCGACCCGC GCCAGCGCTG CGTGGCCATC TGGACCTACA 
3121 ACACCCCGGA GTCCGAGGAG CAGTACATCT CCTACAGCCT GGACGGCGGC TACACCTTCA 
3181 CCGAGTACCA GAAGAACCCC GTGCTGGCCG CCAACTCCAC CCAGTTCCGC GACCCGAAGG 
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3241 TCTTCTGGTA CGAGCCCTCC CAGAAGTGGA TCATGACCGC GGCCAAGTCC CAGGACTACA 
3301 AGATCGAGAT CTACTCCTCC GACGACCTGA AGTCCTGGAA GCTGGAGTCC GCGTTCGCCA 
3361 ACGAGGGCTT CCTCGGCTAC CAGTACGAGT GCCCCGGCCT GATCGAGGTC CCCACCGAGC 
3421 AGGACCCCAG CAAGTCCTAC TGGGTGATGT TCATCTCCAT CAACCCCGGC GCCCCGGCCG 
3481 GCGGCTCCTT CAACCAGTAC TTCGTCGGCA GCTTCAACGG CACCCACTTC GAGGCCTTCG 
3541 ACAACCAGTC CCGCGTGGTG GACTTCGGCA AGGACTACTA CGCCCTGCAG ACCTTCTTCA 
3601 ACACCGACCC GACCTACGGG AGCGCCCTGG GCATCGCGTG GGCCTCCAAC TGGGAGTACT 
3661 CCGCCTTCGT GCCCACCAAC CCCTGGCGCT CCTCCATGTC CCTCGTGCGC AAGTTCTCCC 
3721 TCAACACCGA GTACCAGGCC AACCCGGAGA CGGAGCTGAT CAACCTGAAG GCCGAGCCGA 
3781 TCCTGAACAT CAGCAACGCC GGCCCCTGGA GCCGGTTCGC CACCAACACC ACGTTGACGA 
3841 AGGCCAACAG CTACAACGTC GACCTGTCCA ACAGCACCGG CACCCTGGAG TTCGAGCTGG 
3901 TGTACGCCGT CAACACCACC CAGACGATCT CCAAGTCCGT GTTCGCGGAC CTCTCCCTCT 
3961 GGTTCAAGGG CCTGGAGGAC CCCGAGGAGT ACCTCCGCAT GGGCTTCGAG GTGTCCGCGT 
4021 CCTCCTTCTT CCTGGACCGC GGGAACAGCA AGGTGAAGTT CGTGAAGGAG AACCCCTACT 
4081 TCACCAACCG CATGAGCGTG AACAACCAGC CCTTCAAGAG CGAGAACGAC CTGTCCTACT 
4141 ACAAGGTGTA CGGCTTGCTG GACCAGAACA TCCTGGAGCT GTACTTCAAC GACGGCGACG 
4201 TCGTGTCCAC CAACACCTAC TTCATGACCA CCGGGAACGC CCTGGGCTCC GTGAACATGA 
4261 CGACGGGGGT GGACAACCTG TTCTACATCG ACAAGTTCCA GGTGCGCGAG GTCAAGTGAC 
4321 AATTGGCAGC AGCAGCTCGG ATAGTATCGA CACACTCTGG ACGCTGGTCG TGTGATGGAC 
4381 TGTTGCCGCC ACACTTGCTG CCTTGACCTG TGAATATCCC TGCCGCTTTT ATCAAACAGC 
4441 CTCAGTGTGT TTGATCTTGT GTGTACGCGC TTTTGCGAGT TGCTAGCTGC TTGTGCTATT 
4501 TGCGAATACC ACCCCCAGCA TCCCCTTCCC TCGTTTCATA TCGCTTGCAT CCCAACCGCA 
4561 ACTTATCTAC GCTGTCCTGC TATCCCTCAG CGCTGCTCCT GCTCCTGCTC ACTGCCCCTC 
4621 GCACAGCCTT GGTTTGGGCT CCGCCTGTAT TCTCCTGGTA CTGCAACCTG TAAACCAGCA 
4681 CTGCAATGCT GATGCACGGG AAGTAGTGGG ATGGGAACAC AAATGGAGGA TCCCGCGTCT 
4741 CGAACAGAGC GCGCAGAGGA ACGCTGAAGG TCTCGCCTCT GTCGCACCTC AGCGCGGCAT 
4801 ACACCACAAT AACCACCTGA CGAATGCGCT TGGTTCTTCG TCCATTAGCG AAGCGTCCGG 
4861 TTCACACACG TGCCACGTTG GCGAGGTGGC AGGTGACAAT GATCGGTGGA GCTGATGGTC 
4921 GAAACGTTCA CAGCCTAGGG ATATCGAATT CGGCCGACAG GACGCGCGTC AAAGGTGCTG 
4981 GTCGTGTATG CCCTGGCCGG CAGGTCGTTG CTGCTGCTGG TTAGTGATTC CGCAACCCTG 
5041 ATTTTGGCGT CTTATTTTGG CGTGGCAAAC GCTGGCGCCC GCGAGCCGGG CCGGCGGCGA 
5101 TGCGGTGCCC CACGGCTGCC GGAATCCAAG GGAGGCAAGA GCGCCCGGGT CAGTTGAAGG 
5161 GCTTTACGCG CAAGGTACAG CCGCTCCTGC AAGGCTGCGT GGTGGAATTG GACGTGCAGG 
5221 TCCTGCTGAA GTTCCTCCAC CGCCTCACCA GCGGACAAAG CACCGGTGTA TCAGGTCCGT 
5281 GTCATCCACT CTAAAGAACT CGACTACGAC CTACTGATGG CCCTAGATTC TTCATCAAAA 
5341 ACGCCTGAGA CACTTGCCCA GGATTGAAAC TCCCTGAAGG GACCACCAGG GGCCCTGAGT 
5401 TGTTCCTTCC CCCCGTGGCG AGCTGCCAGC CAGGCTGTAC CTGTGATCGA GGCTGGCGGG 
5461 AAAATAGGCT TCGTGTGCTC AGGTCATGGG AGGTGCAGGA CAGCTCATGA AACGCCAACA 
5521 ATCGCACAAT TCATGTCAAG CTAATCAGCT ATTTCCTCTT CACGAGCTGT AATTGTCCCA 
5581 AAATTCTGGT CTACCGGGGG TGATCCTTCG TGTACGGGCC CTTCCCTCAA CCCTAGGTAT 
5641 GCGCGCATGC GGTCGCCGCG CAACTCGCGC GAGGGCCGAG GGTTTGGGAC GGGCCGTCCC 
5701 GAAATGCAGT TGCACCCGGA TGCGTGGCAC CTTTTTTGCG ATAATTTATG CAATGGACTG 
5761 CTCTGCAAAA TTCTGGCTCT GTCGCCAACC CTAGGATCAG CGGCGTAGGA TTTCGTAATC 
5821 ATTCGTCCTG ATGGGGAGCT ACCGACTACC CTAATATCAG CCCGACTGCC TGACGCCAGC 
5881 GTCCACTTTT GTGCACACAT TCCATTCGTG CCCAAGACAT TTCATTGTGG TGCGAAGCGT 
5941 CCCCAGTTAC GCTCACCTGT TTCCCGACCT CCTTACTGTT CTGTCGACAG AGCGGGCCCA 
6001 CAGGCCGGTC GCAGCCACTA GTATGGCCAC CGCATCCACT TTCTCGGCGT TCAATGCCCG 
6061 CTGCGGCGAC CTGCGTCGCT CGGCGGGCTC CGGGCCCCGG CGCCCAGCGA GGCCCCTCCC 
6121 CGTGCGCGGG CGCGCCCCCG ACTGGTCCAT GCTGTTCGCC GTGATCACCA CCATCTTCAG 
6181 CGCCGCCGAG AAGCAGTGGA CCAACCTGGA GTGGAAGCCC AAGCCCAAGC TGCCCCAGCT 
6241 GCTGGACGAC CACTTCGGCC TGCACGGCCT GGTGTTCCGC CGCACCTTCG CCATCCGCTC 
6301 CTACGAGGTG GGCCCCGACC GCAGCACCTC CATCCTGGCC GTGATGAACC ACATGCAGGA 
6361 GGCCACCCTG AACCACGCCA AGAGCGTGGG CATCCTGGGC GACGGCTTCG GCACCACCCT 
6421 GGAGATGTCC AAGCGCGACC TGATGTGGGT GGTGCGCCGC ACCCACGTGG CCGTGGAGCG 
6481 CTACCCCACC TGGGGCGACA CCGTGGAGGT GGAGTGCTGG ATCGGCGCCA GCGGCAACAA 
6541 CGGCATGCGC CGCGACTTCC TGGTGCGCGA CTGCAAGACC GGCGAGATCC TGACCCGCTG 
6601 CACCTCCCTG AGCGTGCTGA TGAACACCCG CACCCGCCGC CTGAGCACCA TCCCCGACGA 
6661 GGTGCGCGGC GAGATCGGCC CCGCCTTCAT CGACAACGTG GCCGTGAAGG ACGACGAGAT 
6721 CAAGAAGCTG CAGAAGCTGA ACGACTCCAC CGCCGACTAC ATCCAGGGCG GCCTGACCCC 
6781 CCGCTGGAAC GACCTGGACG TGAACCAGCA CGTGAACAAC CTGAAGTACG TGGCCTGGGT 
6841 GTTCGAGACC GTGCCCGACA GCATCTTCGA GTCCCACCAC ATCAGCTCCT TCACCCTGGA 
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6901 GTACCGCCGC GAGTGCACCC GCGACTCCGT GCTGCGCAGC CTGACCACCG TGAGCGGCGG 
6961 CAGCTCCGAG GCCGGCCTGG TGTGCGACCA CCTGCTGCAG CTGGAGGGCG GCAGCGAGGT 
7021 GCTGCGCGCC CGCACCGAGT GGCGCCCCAA GCTGACCGAC TCCTTCCGCG GCATCAGCGT 
7081 GATCCCCGCC GAGCCCCGCG TGATGGACTA CAAGGACCAC GACGGCGACT ACAAGGACCA 
7141 CGACATCGAC TACAAGGACG ACGACGACAA GTGACTCGAG GCAGCAGCAG CTCGGATAGT 
7201 ATCGACACAC TCTGGACGCT GGTCGTGTGA TGGACTGTTG CCGCCACACT TGCTGCCTTG 
7261 ACCTGTGAAT ATCCCTGCCG CTTTTATCAA ACAGCCTCAG TGTGTTTGAT CTTGTGTGTA 
7321 CGCGCTTTTG CGAGTTGCTA GCTGCTTGTG CTATTTGCGA ATACCACCCC CAGCATCCCC 
7381 TTCCCTCGTT TCATATCGCT TGCATCCCAA CCGCAACTTA TCTACGCTGT CCTGCTATCC 
7441 CTCAGCGCTG CTCCTGCTCC TGCTCACTGC CCCTCGCACA GCCTTGGTTT GGGCTCCGCC 
7501 TGTATTCTCC TGGTACTGCA ACCTGTAAAC CAGCACTGCA ATGCTGATGC ACGGGAAGTA 
7561 GTGGGATGGG AACACAAATG GAAAGCTTGA GCTCCAGCCA CGGCAACACC GCGCGCCTTG 
7621 CGGCCGAGCA CGGCGACAAG AACCTGAGCA AGATCTGCGG GCTGATCGCC AGCGACGAGG 
7681 GCCGGCACGA GATCGCCTAC ACGCGCATCG TGGACGAGTT CTTCCGCCTC GACCCCGAGG 
7741 GCGCCGTCGC CGCCTACGCC AACATGATGC GCAAGCAGAT CACCATGCCC GCGCACCTCA 
7801 TGGACGACAT GGGCCACGGC GAGGCCAACC CGGGCCGCAA CCTCTTCGCC GACTTCTCCG 
7861 CGGTCGCCGA GAAGATCGAC GTCTACGACG CCGAGGACTA CTGCCGCATC CTGGAGCACC 
7921 TCAACGCGCG CTGGAAGGTG GACGAGCGCC AGGTCAGCGG CCAGGCCGCC GCGGACCAGG 
7981 AGTACGTCCT GGGCCTGCCC CAGCGCTTCC GGAAACTCGC CGAGAAGACC GCCGCCAAGC 
8041 GCAAGCGCGT CGCGCGCAGG CCCGTCGCCT TCTCCTGGAG AAGAGCCTCT AGAGTCGACC 
8101 TGCAGGCATG CAAGCTTGGC GTAATCATGG TCATAGCTGT TTCCTGTGTG AAATTGTTAT 
8161 CCGCTCACAA TTCCACACAA CATACGAGCC GGAAGCATAA AGTGTAAAGC CTGGGGTGCC 
8221 TAATGAGTGA GCTAACTCAC ATTAATTGCG TTGCGCTCAC TGCCCGCTTT CCAGTCGGGA 
8281 AACCTGTCGT GCCAGCTGCA TTAATGAATC GGCCAACGCG CGGGGAGAGG CGGTTTGCGT 
8341 ATTGGGCGCT CTTCCGCTTC CTCGCTCACT GACTCGCTGC GCTCGGTCGT TCGGCTGCGG 
8401 CGAGCGGTAT CAGCTCACTC AAAGGCGGTA ATACGGTTAT CCACAGAATC AGGGGATAAC 
8461 GCAGGAAAGA ACATGTGAGC AAAAGGCCAG CAAAAGGCCA GGAACCGTAA AAAGGCCGCG 
8521 TTGCTGGCGT TTTTCCATAG GCTCCGCCCC CCTGACGAGC ATCACAAAAA TCGACGCTCA 
8581 AGTCAGAGGT GGCGAAACCC GACAGGACTA TAAAGATACC AGGCGTTTCC CCCTGGAAGC 
8641 TCCCTCGTGC GCTCTCCTGT TCCGACCCTG CCGCTTACCG GATACCTGTC CGCCTTTCTC 
8701 CCTTCGGGAA GCGTGGCGCT TTCTCATAGC TCACGCTGTA GGTATCTCAG TTCGGTGTAG 
8761 GTCGTTCGCT CCAAGCTGGG CTGTGTGCAC GAACCCCCCG TTCAGCCCGA CCGCTGCGCC 
8821 TTATCCGGTA ACTATCGTCT TGAGTCCAAC CCGGTAAGAC ACGACTTATC GC 

SEQ ID NO: 242 
pSZ1321 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
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1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCCGCCTGG AGCTGGTGCA GAGCATGGGG 
1921 CAGTTTGCGG AGGAGAGGGT GCTCCCCGTG CTGCACCCCG TGGACAAGCT GTGGCAGCCG 
1981 CAGGACTTCC TGCCCGACCC CGAGTCGCCC GACTTCGAGG ACCAGGTGGC GGAGCTGCGC 
2041 GCGCGCGCCA AGGACCTGCC CGACGAGTAC TTTGTGGTGC TGGTGGGCGA CATGATCACG 
2101 GAGGAGGCGC TGCCGACCTA CATGGCCATG CTCAACACCT TGGACGGTGT GCGCGACGAC 
2161 ACGGGCGCGG CTGACCACCC GTGGGCGCGC TGGACGCGGC AGTGGGTGGC CGAGGAGAAC 
2221 CGGCACGGCG ACCTGCTGAA CAAGTACTGT TGGCTGACGG GGCGCGTCAA CATGCGGGCC 
2281 GTGGAGGTGA CCATCAACAA CCTGATCAAG AGCGGCATGA ACCCGCAGAC GGACAACAAC 
2341 CCTTACTTGG GCTTCGTCTA CACCTCCTTC CAGGAGCGCG CCACCAAGTA GGTACCCTTT 
2401 CTTGCGCTAT GACACTTCCA GCAAAAGGTA GGGCGGGCTG CGAGACGGCT TCCCGGCGCT 
2461 GCATGCAACA CCGATGATGC TTCGACCCCC CGAAGCTCCT TCGGGGCTGC ATGGGCGCTC 
2521 CGATGCCGCT CCAGGGCGAG CGCTGTTTAA ATAGCCAGGC CCCCGATTGC AAAGACATTA 
2581 TAGCGAGCTA CCAAAGCCAT ATTCAAACAC CTAGATCACT ACCACTTCTA CACAGGCCAC 
2641 TCGAGCTTGT GATCGCACTC CGCTAAGGGG GCGCCTCTTC CTCTTCGTTT CAGTCACAAC 
2701 CCGCAAACTC TAGAATATCA ATGCTGCTGC AGGCCTTCCT GTTCCTGCTG GCCGGCTTCG 
2761 CCGCCAAGAT CAGCGCCTCC ATGACGAACG AGACGTCCGA CCGCCCCCTG GTGCACTTCA 
2821 CCCCCAACAA GGGCTGGATG AACGACCCCA ACGGCCTGTG GTACGACGAG AAGGACGCCA 
2881 AGTGGCACCT GTACTTCCAG TACAACCCGA ACGACACCGT CTGGGGGACG CCCTTGTTCT 
2941 GGGGCCACGC CACGTCCGAC GACCTGACCA ACTGGGAGGA CCAGCCCATC GCCATCGCCC 
3001 CGAAGCGCAA CGACTCCGGC GCCTTCTCCG GCTCCATGGT GGTGGACTAC AACAACACCT 
3061 CCGGCTTCTT CAACGACACC ATCGACCCGC GCCAGCGCTG CGTGGCCATC TGGACCTACA 
3121 ACACCCCGGA GTCCGAGGAG CAGTACATCT CCTACAGCCT GGACGGCGGC TACACCTTCA 
3181 CCGAGTACCA GAAGAACCCC GTGCTGGCCG CCAACTCCAC CCAGTTCCGC GACCCGAAGG 
3241 TCTTCTGGTA CGAGCCCTCC CAGAAGTGGA TCATGACCGC GGCCAAGTCC CAGGACTACA 
3301 AGATCGAGAT CTACTCCTCC GACGACCTGA AGTCCTGGAA GCTGGAGTCC GCGTTCGCCA 
3361 ACGAGGGCTT CCTCGGCTAC CAGTACGAGT GCCCCGGCCT GATCGAGGTC CCCACCGAGC 
3421 AGGACCCCAG CAAGTCCTAC TGGGTGATGT TCATCTCCAT CAACCCCGGC GCCCCGGCCG 
3481 GCGGCTCCTT CAACCAGTAC TTCGTCGGCA GCTTCAACGG CACCCACTTC GAGGCCTTCG 
3541 ACAACCAGTC CCGCGTGGTG GACTTCGGCA AGGACTACTA CGCCCTGCAG ACCTTCTTCA 
3601 ACACCGACCC GACCTACGGG AGCGCCCTGG GCATCGCGTG GGCCTCCAAC TGGGAGTACT 
3661 CCGCCTTCGT GCCCACCAAC CCCTGGCGCT CCTCCATGTC CCTCGTGCGC AAGTTCTCCC 
3721 TCAACACCGA GTACCAGGCC AACCCGGAGA CGGAGCTGAT CAACCTGAAG GCCGAGCCGA 
3781 TCCTGAACAT CAGCAACGCC GGCCCCTGGA GCCGGTTCGC CACCAACACC ACGTTGACGA 
3841 AGGCCAACAG CTACAACGTC GACCTGTCCA ACAGCACCGG CACCCTGGAG TTCGAGCTGG 
3901 TGTACGCCGT CAACACCACC CAGACGATCT CCAAGTCCGT GTTCGCGGAC CTCTCCCTCT 
3961 GGTTCAAGGG CCTGGAGGAC CCCGAGGAGT ACCTCCGCAT GGGCTTCGAG GTGTCCGCGT 
4021 CCTCCTTCTT CCTGGACCGC GGGAACAGCA AGGTGAAGTT CGTGAAGGAG AACCCCTACT 
4081 TCACCAACCG CATGAGCGTG AACAACCAGC CCTTCAAGAG CGAGAACGAC CTGTCCTACT 
4141 ACAAGGTGTA CGGCTTGCTG GACCAGAACA TCCTGGAGCT GTACTTCAAC GACGGCGACG 
4201 TCGTGTCCAC CAACACCTAC TTCATGACCA CCGGGAACGC CCTGGGCTCC GTGAACATGA 
4261 CGACGGGGGT GGACAACCTG TTCTACATCG ACAAGTTCCA GGTGCGCGAG GTCAAGTGAC 
4321 AATTGGCAGC AGCAGCTCGG ATAGTATCGA CACACTCTGG ACGCTGGTCG TGTGATGGAC 
4381 TGTTGCCGCC ACACTTGCTG CCTTGACCTG TGAATATCCC TGCCGCTTTT ATCAAACAGC 
4441 CTCAGTGTGT TTGATCTTGT GTGTACGCGC TTTTGCGAGT TGCTAGCTGC TTGTGCTATT 
4501 TGCGAATACC ACCCCCAGCA TCCCCTTCCC TCGTTTCATA TCGCTTGCAT CCCAACCGCA 
4561 ACTTATCTAC GCTGTCCTGC TATCCCTCAG CGCTGCTCCT GCTCCTGCTC ACTGCCCCTC 
4621 GCACAGCCTT GGTTTGGGCT CCGCCTGTAT TCTCCTGGTA CTGCAACCTG TAAACCAGCA 
4681 CTGCAATGCT GATGCACGGG AAGTAGTGGG ATGGGAACAC AAATGGAGGA TCCCGCGTCT 
4741 CGAACAGAGC GCGCAGAGGA ACGCTGAAGG TCTCGCCTCT GTCGCACCTC AGCGCGGCAT 
4801 ACACCACAAT AACCACCTGA CGAATGCGCT TGGTTCTTCG TCCATTAGCG AAGCGTCCGG 
4861 TTCACACACG TGCCACGTTG GCGAGGTGGC AGGTGACAAT GATCGGTGGA GCTGATGGTC 
4921 GAAACGTTCA CAGCCTAGGG ATATCGAATT CGGCCGACAG GACGCGCGTC AAAGGTGCTG 
4981 GTCGTGTATG CCCTGGCCGG CAGGTCGTTG CTGCTGCTGG TTAGTGATTC CGCAACCCTG 
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5041 ATTTTGGCGT CTTATTTTGG CGTGGCAAAC GCTGGCGCCC GCGAGCCGGG CCGGCGGCGA 
5101 TGCGGTGCCC CACGGCTGCC GGAATCCAAG GGAGGCAAGA GCGCCCGGGT CAGTTGAAGG 
5161 GCTTTACGCG CAAGGTACAG CCGCTCCTGC AAGGCTGCGT GGTGGAATTG GACGTGCAGG 
5221 TCCTGCTGAA GTTCCTCCAC CGCCTCACCA GCGGACAAAG CACCGGTGTA TCAGGTCCGT 
5281 GTCATCCACT CTAAAGAACT CGACTACGAC CTACTGATGG CCCTAGATTC TTCATCAAAA 
5341 ACGCCTGAGA CACTTGCCCA GGATTGAAAC TCCCTGAAGG GACCACCAGG GGCCCTGAGT 
5401 TGTTCCTTCC CCCCGTGGCG AGCTGCCAGC CAGGCTGTAC CTGTGATCGA GGCTGGCGGG 
5461 AAAATAGGCT TCGTGTGCTC AGGTCATGGG AGGTGCAGGA CAGCTCATGA AACGCCAACA 
5521 ATCGCACAAT TCATGTCAAG CTAATCAGCT ATTTCCTCTT CACGAGCTGT AATTGTCCCA 
5581 AAATTCTGGT CTACCGGGGG TGATCCTTCG TGTACGGGCC CTTCCCTCAA CCCTAGGTAT 
5641 GCGCGCATGC GGTCGCCGCG CAACTCGCGC GAGGGCCGAG GGTTTGGGAC GGGCCGTCCC 
5701 GAAATGCAGT TGCACCCGGA TGCGTGGCAC CTTTTTTGCG ATAATTTATG CAATGGACTG 
5761 CTCTGCAAAA TTCTGGCTCT GTCGCCAACC CTAGGATCAG CGGCGTAGGA TTTCGTAATC 
5821 ATTCGTCCTG ATGGGGAGCT ACCGACTACC CTAATATCAG CCCGACTGCC TGACGCCAGC 
5881 GTCCACTTTT GTGCACACAT TCCATTCGTG CCCAAGACAT TTCATTGTGG TGCGAAGCGT 
5941 CCCCAGTTAC GCTCACCTGT TTCCCGACCT CCTTACTGTT CTGTCGACAG AGCGGGCCCA 
6001 CAGGCCGGTC GCAGCCACTA GTATGGCCAC CGCATCCACT TTCTCGGCGT TCAATGCCCG 
6061 CTGCGGCGAC CTGCGTCGCT CGGCGGGCTC CGGGCCCCGG CGCCCAGCGA GGCCCCTCCC 
6121 CGTGCGCGGG CGCGCCCAGC TGCCCGACTG GAGCATGCTG CTGGCCGCGA TCACCACCCT 
6181 GTTCCTGGCG GCCGAGAAGC AGTGGATGAT GCTGGACTGG AAGCCCAAGC GCCCCGACAT 
6241 GCTGGTGGAC CCCTTCGGCC TGGGCCGCTT CGTGCAGGAC GGCCTGGTGT TCCGCAACAA 
6301 CTTCAGCATC CGCAGCTACG AGATCGGCGC GGACCGCACC GCCAGCATCG AGACCCTGAT 
6361 GAACCACCTG CAGGAGACCG CCCTGAACCA CGTGAAGAGT GTGGGCCTGC TGGAGGACGG 
6421 CCTGGGCAGC ACCCGCGAGA TGAGCCTGCG CAACCTGATC TGGGTGGTGA CCAAGATGCA 
6481 GGTGGCGGTG GACCGCTACC CCACCTGGGG CGACGAGGTG CAGGTGAGCA GCTGGGCGAC 
6541 CGCCATCGGC AAGAACGGCA TGCGCCGCGA GTGGATCGTG ACCGACTTCC GCACCGGCGA 
6601 GACCCTGCTG CGCGCCACCA GCGTGTGGGT GATGATGAAC AAGCTGACCC GCCGCATCAG 
6661 CAAGATCCCC GAGGAGGTGT GGCACGAGAT CGGCCCCAGC TTCATCGACG CGCCCCCCCT 
6721 GCCCACCGTG GAGGACGACG GCCGCAAGCT GACCCGCTTC GACGAGAGCA GCGCCGACTT 
6781 CATCCGCAAG GGCCTGACCC CCCGCTGGAG CGACCTGGAC ATCAACCAGC ACGTGAACAA 
6841 CGTGAAGTAC ATCGGCTGGC TGCTGGAGAG CGCGCCCCCC GAGATCCACG AGAGCCACGA 
6901 GATCGCCAGC CTGACCCTGG AGTACCGCCG CGAGTGCGGC CGCGACAGCG TGCTGAACAG 
6961 CGCCACCAAG GTGAGCGACA GCAGCCAGCT GGGCAAGAGC GCCGTGGAGT GCAACCACCT 
7021 GGTGCGCCTG CAGAACGGCG GCGAGATCGT GAAGGGCCGC ACCGTGTGGC GCCCCAAGCG 
7081 CCCCCTGTAC AACGACGGCG CCGTGGTGGA CGTGCCCGCC AAGACCAGCT GACTCGAGGC 
7141 AGCAGCAGCT CGGATAGTAT CGACACACTC TGGACGCTGG TCGTGTGATG GACTGTTGCC 
7201 GCCACACTTG CTGCCTTGAC CTGTGAATAT CCCTGCCGCT TTTATCAAAC AGCCTCAGTG 
7261 TGTTTGATCT TGTGTGTACG CGCTTTTGCG AGTTGCTAGC TGCTTGTGCT ATTTGCGAAT 
7321 ACCACCCCCA GCATCCCCTT CCCTCGTTTC ATATCGCTTG CATCCCAACC GCAACTTATC 
7381 TACGCTGTCC TGCTATCCCT CAGCGCTGCT CCTGCTCCTG CTCACTGCCC CTCGCACAGC 
7441 CTTGGTTTGG GCTCCGCCTG TATTCTCCTG GTACTGCAAC CTGTAAACCA GCACTGCAAT 
7501 GCTGATGCAC GGGAAGTAGT GGGATGGGAA CACAAATGGA AAGCTTGAGC TCCAGCCACG 
7561 GCAACACCGC GCGCCTTGCG GCCGAGCACG GCGACAAGAA CCTGAGCAAG ATCTGCGGGC 
7621 TGATCGCCAG CGACGAGGGC CGGCACGAGA TCGCCTACAC GCGCATCGTG GACGAGTTCT 
7681 TCCGCCTCGA CCCCGAGGGC GCCGTCGCCG CCTACGCCAA CATGATGCGC AAGCAGATCA 
7741 CCATGCCCGC GCACCTCATG GACGACATGG GCCACGGCGA GGCCAACCCG GGCCGCAACC 
7801 TCTTCGCCGA CTTCTCCGCG GTCGCCGAGA AGATCGACGT CTACGACGCC GAGGACTACT 
7861 GCCGCATCCT GGAGCACCTC AACGCGCGCT GGAAGGTGGA CGAGCGCCAG GTCAGCGGCC 
7921 AGGCCGCCGC GGACCAGGAG TACGTCCTGG GCCTGCCCCA GCGCTTCCGG AAACTCGCCG 
7981 AGAAGACCGC CGCCAAGCGC AAGCGCGTCG CGCGCAGGCC CGTCGCCTTC TCCTGGAGAA 
8041 GAGCCTCTAG AGTCGACCTG CAGGCATGCA AGCTTGGCGT AATCATGGTC ATAGCTGTTT 
8101 CCTGTGTGAA ATTGTTATCC GCTCACAATT CCACACAACA TACGAGCCGG AAGCATAAAG 
8161 TGTAAAGCCT GGGGTGCCTA ATGAGTGAGC TAACTCACAT TAATTGCGTT GCGCTCACTG 
8221 CCCGCTTTCC AGTCGGGAAA CCTGTCGTGC CAGCTGCATT AATGAATCGG CCAACGCGCG 
8281 GGGAGAGGCG GTTTGCGTAT TGGGCGCTCT TCCGCTTCCT CGCTCACTGA CTCGCTGCGC 
8341 TCGGTCGTTC GGCTGCGGCG AGCGGTATCA GCTCACTCAA AGGCGGTAAT ACGGTTATCC 
8401 ACAGAATCAG GGGATAACGC AGGAAAGAAC ATGTGAGCAA AAGGCCAGCA AAAGGCCAGG 
8461 AACCGTAAAA AGGCCGCGTT GCTGGCGTTT TTCCATAGGC TCCGCCCCCC TGACGAGCAT 
8521 CACAAAAATC GACGCTCAAG TCAGAGGTGG CGAAACCCGA CAGGACTATA AAGATACCAG 
8581 GCGTTTCCCC CTGGAAGCTC CCTCGTGCGC TCTCCTGTTC CGACCCTGCC GCTTACCGGA 
8641 TACCTGTCCG CCTTTCTCCC TTCGGGAAGC GTGGCGCTTT CTCATAGCTC ACGCTGTAGG 
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.15DD.IWW5Cobbp.230.15.3.155.34155.30,55p5p.40.155.230.15D5DD.15pD.23DD5p.24.23D5D55D.15p3 

ODD CID5X0,5p.23D5C05.40.150.215.3.30.35.3.3D5.23D.355.ND5D5.3Dp3p5.240.24.34245D.3.15.3.NAbbp.15 

53055 alW.3.30.2450,55p3,55.3415D3D5,W5p5X0305.23.3.15.15DD.3.45D D.15.2305.30.15X0305.23.235.3 

bLID.245DD,55.4A5.230.3.3D.40.235.3.3D5p5p.35.23,5055pD53.3.35p5D3M575735.35.3,W.23.24.23.23 

5505.150.3.235.155.23.23555.3.4.1555.355.3p5.45.15p3D5.155.15p5.3.3.15X0D345.155.3pM3D.240.15.3.3D 

.215,91VIZePeDeee3233Deepe312e31031131331131332322222eep233pe3231e2121132e2Dpe3322e 

Depeplpeppepeple2eppepeeepllele332eeeppep2e232elellepaeeeD2pe23333322e332eleeell 

1213232e23222e331323321e23313232221e3213222231133132ee2333333e2311321e21e233epee321e321 

32322333113223e2e232132223222eMeeeeD2e331pepale132321131113344eeVplele222e1332e3e31 

12Deee231221e2p2e2212231e2leepe2122e322122e23221123e332123eDepe31122331232ee232elle33 

12311311221132321eapappeppeeleepeppepele3223232e3133e32312131332313122ee2p2Dee22e2e 

323232e2epee23131232333e224eepepee2224e22242Wee2223e324e2p24eeD2peD2e3Deee4 

2ppeeD2pe4224334344e4243323343222444224332eDe323433332pep4D243343243343243232e3p334e4 

32433424323e4D4elpee3233emp4e32443234e4e34442343334433334e32e33333e3De4ee232me4324244 

32432e432442e232444432323e4242424434e2m24242e34332epeeenemp233243334elee242433e24433 

24324p me332332442pe224e2424234224323e224343 ep e3e234e42e4e223432e32e32e32v91.4 
p4505.3055p5p.15.23Dp43.15.ND.15.15D.23.4.305.23.23.15.215.40.355.3DA.35,55p3m35.23a5.3.355,W 

a5.355.3555pbobbob.235.4o3D535.3.3.3o3.355p3.35.4a3a5boampb.3.3a5.3.35,W.35,55p35.3.355.35po 

5.4a343,55.24.3435.23,55.3DD5D55,55X4DDLID.23.35p3bp.35.305.355.30.3.3.3D5,55,55p3obba53,55.3 

D5.23.15X0.15.23.155DD5p.15.23.15.345p5D53.15.3.23.2355p.1555D3DD35D55D5.3055p3D5.30,55D3DD55 

bbp.355.3.355055X035.3.3.3035.3.3.35.35.35D5.40.35.230.35DD.3.35503.30.2305.343.23.35p3D.235.3.23.30,55p3 

3 CIDD.15p35.3.15.35X03.15.305.215,50.40.3.3Abb Da5D5.215.23.3.2155p3D3.24.245p5p3D55D.2155.23.15 

5,5C05.3,55,5p5p5pbbpa5.35.3.355.23,55a5.23D,W,W3D55AW.215.3.15.35p3.1W.155.3.30.3.30.3.35,5 

.35,5p3A.3.35.23.35.3.355a5DobboDbpbobmobp.3.35.355.245p3D5.23D5DD,W.45AW.23.3.35.3.35,55 

D.23.15.23A.215.3.355.3.15.3.15.305.23p5p55.40.3.3D5D.150.23.15,55pD53Dp55.345p.15.150,55,555p 

35.3.35.23.23.4.355.3.35.3a24.3.355.3obbopbobpx•piveplele.332333123313131333231321311133133 

32322Wee23231322333211e2132eple23323e32121231eBale2332123333312221233312133ee32e3132 

e332323Beee321121231113111213223322322221222meD2pe2211e3212e1e331121e231e323313e133331 

332322eeeD2e32e1322e33233e22232leeMee323332e32122132221113322221322e232ee2e2213321e 

32pleppepe3112e2Deemple2132321e212232e332e33332323122223211311333e332222232232e32e3 

2232232e2e32e322322322e2e32e322e3e32e32lee323Bee2221212223131331323223e211333123e2132 

32e121e323e221e31321e3Dee2e3211132ee3233322e3De312pepe331212e233e3232e223Deee3321e332 

De321e33332213e2nee2321e3232e22e32epleppe3231e3221e32112221321132132213133Deeeppelee2 

32e2212ee321e22e1e2212212leeD2pe33213222132e3221e2213e321e332e31322e32e322112e2112332 

De3232132133213213223321321e2232121221eDepaee232213321e32ee321e2123222322231eplee3213 

epeeple2132e2leppeel2Deepple312e22e322Deepep2e311121322133233231e32e332e232121212ee33 

eppepMee2212e222233e32223e32e3e3321e32223epeee3212ee312222ee2e2eeD2e332leeplee1121 

32e3112231e2lee2e3321112e32elneeeD2e31212e32e32e21122e3e12323231e21e2epple222e2e332e 

322323lee31122122e33133212232332132e22132113e32e3223222e2ee3221221e3232lee32223321e321 

132221321212121e1132ee22122231e30211322e211e21321e33213212e32221322e21221321211321e3233 

213321332332133232221132123e3e233Be2132332333e333132332e3e332e3222eeD2Dee32133232'2 
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e322322322e2e32e322e3e32e32leeD2Deee2224242223434334323223e244333423e243232e424e323e 
224e3p2leppee2e3244432ee3233322e3Den2pepe334242e233e3232e2233eee3324e3323e324e3333 

2243e222ee2324e3232e22e32ep4eppe3234e3224e324422243244324322434333eeme4ee232e2242ee 
324e22e4e2242242leeD2pe33243222432e3224e2243e324e332e34322e32e322442e24423323e323243 
2433243243223324324e2232424224eDepe2ee232243324e32ee324e2423222322234eneeD2pepeene 
2432e2leppeel2Deepple342e22e322Deepep2e3m24322433233234e32e332e232424242emme32 
2lee2242e222233e32223e32e3e3324e32223epeee3242ee342222ee2e2eeD2e3324eenem2p2e34 

42234e2lee2e33242e32e422eeeD2e34242e32e32e24422eDe42323234e2w2ep4ue222e2e332e3223 
234eem22422e33433242232332432e224324peD2e3223222e2ee3224224e32324ee32223324e324432 
224324242424elp2ee22422234e3442244322e2ue24324e33243242e32224322e24224324244324e32332 
3324332332433232224432423 ep e23Dee2432332333e333432332e3 e332e3222ee323 ee32433232 

pruisuoo atuiCzua Al  svx MIDM.93/001,/ •D 

SVZ :ON 431 Oas 

V915DLIDD5.305.305.3D 

55DDDLopa5.4D3D5.30.330,55DDDLIpa5.155.305.303.30,55DD.Mpa55W.3.35.3.3pDa155.3DD.15D.3.3D5 

Da155.3.303.4.40.215.155.3DD.3.15.155.3.15.3DD5DD.3.23.15.15,WD53.303.15.155.3DaW.40.3.15.3.3a155.30,55 

Cobbp.15.15p5p3D.1503.3W5D.23.4.15.1W.15,55,55DD.150.23.33055X 0.235.3.3D,W.15D5Cobbp,55.3.3pD 

5.15.3.155.15,505.15.215.3.3W5D5bp.2155p.24.15A.15D55D.23.3D5D55p5,5505.3.3D.23.15X 0.15D5D5bp 

.40,55p55.4D3W5DD,WDDLIDDA5.30.150.3.3DD,W3D5,5p3D5DDLobbp,55.23.23.3D5p.15,55DD5D.3.ND.3 

ba3D5.155.23D5DD5,55DD.345DD.M.15,55DD5p3D5.24.30,5505.4D,W.3.23.15D3D5,W.345p.23.1W.4 

D5D5,503.30.15,5505.3Dp.3.15p5DD.3.45p.15.3.15.23.3D5DD5D3DDLI5X 05X 0.215.3Dp.15.15D.230.3.15.15.155 

bp.4D5D5.155.23DDLID.15pD5.3.4.4D5pbbpD5.15.3.15,55X 0.355.ND5DD.15,55p.15.3.15D3415.23.3DDLID.4 

D5C05,W.3.3D3D5.15,555p.15.23.3.3Dp5.23DD5,55DD.4D5D.15X 05DaND,W,WbbpXobp3D5.15.15DD.15 

i5W,50,55p.3.30.15.3.155.34155.30,55p5p3W.155.230.15D5DD.15pD.23DD5p3.3p3D5D55D.15p3D.3.3DD5 

Cobp.3.3D5C05.40.150.3.15.230.15.3.305.3.30.355.4D5D5.3Dp.4.15.3.40.3.4.343.450.3.15.3.4,55,5p.155.305,5 

alW.3.30.2450,55p.155.3415D3D55A5p,5D3D5.23.3.15.15DD.245DD.35.3.305.303,5D3D5.3.3.215.15DD.3.4 

bLID,W.4A5.3.30.3.3a4D.3.15.23D5p5p.15.3.15D5bpD53.215p5D.333N3NDedb.35.3,55.3.23.3p3.3.155D 5.15 

D.33.15.355.23.21555.3.3p555.155.3p5.45.35p3D5.155.35p5.3.23,5DD.345.155.3pM3D.240.15.3.3a21591V 

(pazItupdo-uopoo) asunisoomi upads 0:0TD nunmarog D .10j 1100.0.1 .11-woo 
1717Z :ON 431 Oas 

1:2-04432eee224eeepepee2224e22242e42ee2223e324e2p24eeD2peD2e3Deee42433ee324 
De4224334344e42433233432324442244332e3e32343333243e343243343243343243232e343334e4324334243 
23eplelpee3233emp4e32443234e4e34442343334433334e32e33333e3De4ee232me4D2424432432ep 
2442e232444432323e4242424434e2m24242e34332epeeenemp233243334elee242433e2443324324pe 
3 e332332442pe224e2424234224323e22ppepepe234e42e4e223432e32e32eDvaLbocon5Do 
5.305.30,55DD3Dpa5.3W3D5.30.230,55DD3Dpa5.155.305.303.3D55DaMpa55W3DA5.3.3pDa155.3DDD 

ba2M5DD.155.230.3.4.40.215.1553DD.3.15.155.3.15.3DD5DD.3.3.215.15,WD53.30.215.155.3DD,W.40.215.23D3 

55.30,55D5bp.15.15p5p3D.15D.3.3W5D.3.3.4.15.1W.15,55,55DD.15D.23.230,55X 0.215.3.3D,W.15D5D55p5 

5.3.3pC05.15.3.155.15,505.15.215.3.3W5Cobbp.3.15,5p3.4.15A.15D55D.23.3D5D55p5,5505.230.3.215X 0.15D 

bLobbp.40,55p55.4D3W5DD,WDDLIDDA5.30.150.3.3DD,W3D5,5p3D5DDLobbp,55.3.3.23.3D5p.15,55DD 

50.3.40.15D3D5.155.3.3D5DD555DD.345DLIDD.15,55DD5p3D5.3.3pD55D5.3W,W.23.215D3C05,W3M5p3 

.23,5,5.4o5C05,50.230.35A5D5.3Dp.215p5DD.3.45p.15.235.3.23D5DD5D.3.3DD5X 050.3.15.3Dp.15.15D3.30.23 

5.15.15,55p.4D5D5.155.23DDLID.15pD5.24.ND5pbbpD5.15.23,555X 0.155.4D5DD.15,55p35.3.15D.3415.23 

DDDLID.4D5D5,W.3.3D3D5.15,55,5p.15.23.3.3Dp53.3DD5,55DaND5D.15X05DD.4D5A5A5,5pX0,5p335.15 
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31.1.33331.e3e33333e3Deleewn.lemolmmemoewm.pnneoompleml000e31.33e 

Deeeplemp233213331elee212133e2p332132113eDe332332112pe221e2121231221323e2213pepepe2 

plel2ele223132e32e32e32NenpvapooDbp.3.35.35.30p.4a5.3pbamoDo.3.355.355.343,55.343.3po 

ob.w5p3,55.wbboaWboobpboobobbooboo.23.23,55.455p5pboo.235.3a5,W.35,55a5.3a5.3.23.3a55 

C 0  5 bp3D D. 4M C 0  D.33.230.3.40,55p55.3.3a15.24D5.155D.3.45,W.215.455.155D5,W.155.155.3.15.155.15,55 

p bp3D.3.155.4D 5X 0.15D 5 DD.3.3D.24.3 C 0  D.45.35.15p5D55.4.3 D Dba3.155.3415p D.15.155p3.155 D.4W5C0  5 

5 C 0  D.4CIDD 5.1555.15.3.23.3.3a15D3Da215.3a15.153D aNDWp D D,W3D5,505.15.3.3.35.15,55.N5 D.3.2155p5 

.155D D 5 D 5.40.15A.3.40.45.155.235.35,55 o 53.23.303.3.21505.23D5X 03a4W5.15.3D 5.15p3D.3435 D.155.15 

5 bp.4,505.3.15.4C0.3.305.15.155.15.15D Cob D D.3.15.30.15D5bp 5D 5 bLobbp bp bpi W.1555.15.1555 D 5.15 

5,5X 0.45.34155.305.35.3.3DD.24.3 Cobb bp.3.235.35.4.3.155 D D.330.23.3.3D 5.3 D C 0.3 D D.15.150.3.15D bp 5.1535335p 

.15,W34155.15,55p.155.N5.3.215p,W5.15.3.15.305.24.155.155.15A.15X 05X 0.30,55.15505.15,55D D.40.4C0  

3 COM D.3.155.15.3DD5p.40.15p43DD5.3p3D.3.15.1W.15.3.3D.15D.40.24X 0pD D.3.23.15,55Cobbp 5,55p3D 5 

5X 05.35,5p.405.155.4.15,55X 0.3 D C033033035 D.343.3.1W.15p 43.23.3.4.4D 5 DD 5D WW5.4.3.30.15.15p3.155 

D5.40.15D3D5.24.34455D DbX 0.155.15,55p.15,55.4.155.3W5AW.155.1W D D.15.15DDDL 0  D bp 5D 55D Co,5 

D 5.15.3D 5505.230.40.155.155.305.3.155p 5355 DD 5 D D.155.3.15.23D bp 5 WCI A.15W.345D D. 3C0,55X 0.15.15D 

5.150345D D.23.15.15.4555p 55.305.3.30.24.45.45D D.4D 505355335.N D.35.33.303.23.345D.215 D.3 bp D5.4 

p D D 5 D 5.4D 5 D 5.3.N.40.15,55.4.40.155.3D 55p5p3DDD D WC WO Ab3D5.3.3.2305.30.3.1555p3.23.3.3D ,W.4 

5.15 5,5X 0.155.3.3D ,W.45,W.15.3.15.150.15D D.3.3D5.15.3.3.15DD 5D D.3 C 0  D.230.15D ,5,5 5055 D.23.15.3.2150.15X 05 

.15.45.2155X0 ,55,505.155.3.4.3 D.35.4.3.30.15.3.1555p.15.35p3D.3.155.15.23D D.3 5 D.15.35p3.3.15DD.3.3p55.3 

bp 5.453534155M D.3 D5.15,55p3435.15D.35D3DDD.15p.23.3C 0  5 bp.1 5,5 D.2343.30.150.155.15.15p3.3p bp 

D.15.4.3 5D bp.230.15.235.3.15.215.3.15D bp.35.15p35.15D DDD.3.245p 5.43533333D 5.3 D CIDD5.150.3.4.23D.23.15 

X 0.155.15.3.15.Wbbp 5 bp3D.15p423.15.45.15,W5X 0.15p 5 D.3.15.2305.1591V33232322izepepeeen33 

DeepeD0e311.031131331131.33nMMeepnppepnleMn.nenpeDDMeDepeplpeppepeplen1 

Dpepeeeplleleppeeeppepenelellepeneepnen3333ne33eleeellOpnnnMe3313n3 

len313nM1e3Wnn3113313ee333333en113WlenDepeeple3Wnn333113nDennl 

3M3Melneeeepn33113e3Mepn1131113344eeSplele222e1332eDe31123Bee231221e2132e221 

2231e2leepe2122e322122e23221123e332123eDepe31122331232ee232elle33123113021132321eape 

2133e3Deeleepeppepele3223232e3133e32312131332313122ee2p2Dee22e2e323232e2epee231312323 

334e.. eMeeepepee2221e22212e12ee2223e321e2132leeD2peD2e3Deeel2ppeeD2pe1221331311e1 

2133233132221112211332e3e32313333213e3p213313213313213232e313331e132133121323elplelpee32 

Dpee3331e32113231ele31112313331133331e32e33333e3Delee2321pe132121132132e132112e2321111323 

23e1212121131e211121212e31332epeeeplep113233213331elee212133e211332132113eDe3323321113B2 

21e2121231221323e22ppepepaple12ele223132e32e32e32 91.34345a5Dobbpbp.35.3.3op 

4215.403535 D.3.24.3 D 5.23.3.215.235.40.1553D AD ,5,5 bp.3435.3.305.3.15,55,505.155.15,55p 5D 55053.15 

.4MP 5.15.3.230.23 5 bp.235.4D3D55D.23Dp 5.3.305.215,W.1555p.15.2155.15p D 5.40.343,55.24.3415.3.155 

3 Co D 5D 5 ,5,5 5X0.4C0.3 C 0  D.3.215p3bp.15.305.155.30.23.3D,W ,5,5 bp3D5505.155.305.23.15W.15.3.2155 D D bp 

.15.23.15.30p 5 D53.15.23.23.155p.1555 D.230.15D 5,505.30,55p3D 53055 D.23D 55 5,5p.155.3.15,5D5,5X 0.15.3 

3.30.35.3.235.15.1505.40.15.230.15D D.3.1550.230.3.305.3423.3.15p3D.235.3.23.3D 5 bp.3.3D3D.15p.15.215.15X 03.15 

.305.3.15,5X0.ND.3.3A5 5 Co D 5D 5.235.3.23.3.155p3D3.3.4.3.45p bp.3 D 550.23,55.3.23,555a5.35 bbp bp bp 5 5 

3 D5.15.3.355.3.155 D 5DM ,5,5 ,5,5 3 D 5,5p55.3.35.3.35.3 bp.33,W.355.3.3oppo.3.35 bp bbp.w5p35.3.3.35.3.355o 

bpo 55 al5p5D5DDLIbp.235.155.3.N5p3D5.3.3D5D D,W.345p,55.3.23.35.23,55,5a23.35.23A.235.3.wA5.3.3 

5.235.305.3.4.35p55.40.33D5D.I5D.3.23555pD5DDA55.45p35.35D5,Wbbp.35.3.35.3.23.24.355.235.30.3.4 

3.155.30550.1505.40,91vep1e1e.e2e4D4D3233342334343433323432p43343332322Wee232343 

22333244e2p2ep4e23323e32424234eee2w2332423333342224233342433ee32e3432e332323eeee3244 

242344434442432233223222242224fle32pe2244e3242e4e334424e234e3233pep3334332322eeeD2e32 

e4D22e33233e22232lee22lee323332e32422432224443322224322e232ee2e2243324e32444emeDem 

2e2Deemple2p2324e242232e332e33332323422223244344333e332222232232e32e32232232e2e32 

^ ^ ^ ^ ^ ^ ^ 



cctcgtttcatatcgcttgcatcccaaccgcaacttatctacgctgtcctgctatccctcagcgctgctcctgctcctgctcactgcccct 
cgcacagccttggtttgggctccgcctgtattctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacgggaagtagt 
gggatgggaacacaaatggaaagcttgagctc 

SEQ ID NO: 246 
coding region for C. hookeriana KAS IV enzyme (codon-optimized) 

ATGgcgaccgccagctgcatggtggcgtcgcccttctgcacctggctggtcgccgcgtgcatgcccacctccagcgacaacga 
cccccgctcgctgtcccacaagcgcctgcgcctgagccgccgccgccgcaccctgagctcgcactgctccctgcgcggcagcacc 
ttccagtgcctggacccctgcaaccagcagcgcttcctgggcgacaacggcttcgcgtcgctgttcggctccaagcccctgcgca 
gcaaccgcggccacctgcgcctgggccgcacctcgcactccggcgaggtgatggccgtcgcgatgcagcccgcccaggaggt 
gagcaccaacaagaagcccgcgaccaagcagcgccgcgtggtcgtgaccggcatgggcgtcgtgacccccctgggccacga 
ccccgacgtgtattataacaacctgctggacggcatctcgggcatctccgagatcgagaacttcgactgcagccagttccccac 
ccgcatcgccggcgagatcaagtcgttctccaccgacggctgggtcgcgcccaagttcagcgagcgcatggacaagttcatgc 
tgtatatgctgaccgccggcaagaaggcgctggccgacggcggcatcaccgaggacgcgatgaaggagctgaacaagcgc 
aagtgcggcgtgctgatcggctcgggcctgggcggcatgaaggtcttctccgacagcatcgaggccctgcgcacctcgtataa 
gaagatctcccccttctgcgtgcccttcagcaccaccaacatgggctcggcgatcctggcgatggacctgggctggatgggccc 
caactattccatcagcaccgcgtgcgccacctcgaacttctgcatcctgaacgcggccaaccacatcatcaagggcgaggcgg 
acatgatgctgtgcggcggctccgacgccgcggtgctgcccgtcggcctgggcggcttcgtggcctgccgcgcgctgagccag 
cgcaacaacgaccccaccaaggcctcgcgcccctgggactccaaccgcgacggcttcgtcatgggcgagggcgcgggcgtgc 
tgctgctggaggagctggagcacgccaagaagcgcggcgcgaccatctatgccgagttcctgggcggcagcttcacctgcga 
cgcgtatcacatgaccgagccccaccccgagggcgccggcgtcatcctgtgcatcgagaaggcgctggcccagtcgggcgtgt 
cccgcgaggacgtgaactatatcaacgcgcacgccaccagcacccccgcgggcgacatcaaggagtatcaggccctggcgc 
actgcttcggccagaactcggagctgcgcgtcaactccaccaagagcatgatcggccacctgctgggcggcgccggcggcgt 
ggaggcggtcgccgtggtccaggcgatccgcaccggctggatccaccccaacatcaacctggaggaccccgacgagggcgt 
ggacgccaagctgctggtcggccccaagaaggagaagctgaaggtgaaggtcggcctgtcgaactccttcggcttcggcggc 
cacaacagctcgatcctgttcgcgccctgcaacTGA 

SEQ ID NO: 247 
C. hookeriana KAS IV enzyme 

MATASCMVASPFCTWLVAACMPTSSDNDPRSLSHKRLRLSRRRRTLSSHCSLRGSTFQCL 

DPCNQQRFLGDNGFASLFGSKPLRSNRGHLRLGRTSHSGEVMAVAMQPAQEVSTNKKPAT 

KQRRVVVTGMGVVTPLGHDPDVYYNNLLDGISGISEIENFDCSQFPTRIAGEIKSFSTDG 

WVAPKFSERMDKFMLYMLTAGKKALADGGITEDAMKELNKRKCGVLIGSGLGGMKVFSDS 

IEALRTSYKKISPFCVPFSTTN MGSAILAMDLGWMGPNYSISTACATSNFCILNAANHII 

KGEADMMLCGGSDAAVLPVGLGGFVACRALSQRNNDPTKASRPWDSNRDGFVMGEGAGVL 

LLEELEHAKKRGATIYAEFLGGSFTCDAYH MTEPHPEGAGVILCIEKALAQSGVSREDVN 

YINAHATSTPAGDIKEYQALAHCFGQNSELRVNSTKSMIGHLLGGAGGVEAVAVVQAIRT 

GWIHPNINLEDPDEGVDAKLLVGPKKEKLKVKVGLSNSFGFGGHNSSILFAPCN 

SEQ ID NO: 248 
C. hookeriana C10:0 specific thioesterase plus C. hookeriana KAS IV enzyme construct 

ggtacccgcctgcaacgcaagggcagccacagccgctcccacccgccgctgaaccgacacgtgcttgggcgcctgccgcctgcct 
gccgcatgcttgtgctggtgaggctgggcagtgctgccatgctgattgaggcttggttcatcgggtggaagcttatgtgtgtgctgg 
gcttgcatgccgggcaatgcgcatggtggcaagagggcggcagcacttgctggagctgccgcggtgcctccaggtggttcaatcg 
cggcagccagagggatttcagatgatcgcgcgtacaggttgagcagcagtgtcagcaaaggtagcagtttgccagaatgatcggt 
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tcagctgttaatcaatgccagcaagagaaggggtcaagtgcaaacacgggcatgccacagcacgggcaccggggagtggaatg 

gcaccaccaagtgtgtgcgagccagcatcgccgcctggctgtttcagctacaacggcaggagtcatccaacgtaaccatgagctg 

atcaacactgcaatcatcgggcgggcgtgatgcaagcatgcctggcgaagacacatggtgtgcggatgctgccggctgctgcctg 

ctgcgcacgccgttgagttggcagcaggctcagccatgcactggatggcagctgggctgccactgcaatgtggtggataggatgc 

aagtggagcgaataccaaaccctctggctgcttgctgggttgcatggcatcgcaccatcagcaggagcgcatgcgaagggactgg 

ccccatgcacgccatgccaaaccggagcgcaccgagtgtccacactgtcaccaggcccgcaagctttgcagaaccatgctcatgg 

acgcatgtagcgctgacgtcccttgacggcgctcctctcgggtgtgggaaacgcaatgcagcacaggcagcagaggcggcggca 

gcagagcggcggcagcagcggcgggggccacccttcttgcggggtcgcgccccagccagcggtgatgcgctgatcccaaacgag 

ttcacattcatttgcatgcctggagaagcgaggctggggcctttgggctggtgcagcccgcaatggaatgcgggaccgccaggcta 

gcagcaaaggcgcctcccctactccgcatcgatgttccatagtgcattggactgcatttgggtggggcggccggctgtttctttcgtg 

ttgcaaaacgcgccagctcagcaacctgtcccgtgggtcccccgtgccgatgaaatcgtgtgcacgccgatcagctgattgcccgg 

ctcgcgaagtaggcgccctcctttctgctcgccctctctccgtcccgcctctagatctagaatatcaATGatcgagcaggacggcc 

tccacgccggctcccccgccgcctgggtggagcgcctgttcggctacgactgggcccagcagaccatcggctgctccgacgccg 

ccgtgttccgcctgtccgcccagggccgccccgtgctgttcgtgaagaccgacctgtccggcgccctgaacgagctgcaggacg 

aggccgcccgcctgtcctggctggccaccaccggcgtgccctgcgccgccgtgctggacgtggtgaccgaggccggccgcgac 

tggctgctgctgggcgaggtgcccggccaggacctgctgtcctcccacctggcccccgccgagaaggtgtccatcatggccgac 

gccatgcgccgcctgcacaccctggaccccgccacctgccccttcgaccaccaggccaagcaccgcatcgagcgcgcccgcacc 

cgcatggaggccggcctggtggaccaggacgacctggacgaggagcaccagggcctggcccccgccgagctgttcgcccgc 

ctgaaggcccgcatgcccgacggcgaggacctggtggtgacccacggcgacgcctgcctgcccaacatcatggtggagaac 

ggccgcttctccggcttcatcgactgcggccgcctgggcgtggccgaccgctaccaggacatcgccctggccacccgcgacatc 

gccgaggagctgggcggcgagtgggccgaccgcttcctggtgctgtacggcatcgccgcccccgactcccagcgcatcgcctt 

ctaccgcctgctggacgagttcttcTGAttggcagcagcagctcggatagtatcgacacactctggacgctggtcgtgtgatg 

gactgttgccgccacacttgctgccttgacctgtgaatatccctgccgcttttatcaaacagcctcagtgtgtttgatcttgtgtgtacg 

cgcttttgcgagttgctagctgcttgtgctatttgcgaataccacccccagcatccccttccctcgtttcatatcgcttgcatcccaacc 

gcaacttatctacgctgtcctgctatccctcagcgctgctcctgctcctgctcactgcccctcgcacagccttggtttgggctccgcctg 

tattctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacgggaagtagtgggatgggaacacaaatggaggatcc 

cgcgtctcgaacagagcgcgcagaggaacgctgaaggtctcgcctctgtcgcacctcagcgcggcatacaccacaataaccacctg 

acgaatgcgcttggttcttcgtccattagcgaagcgtccggttcacacacgtgccacgttggcgaggtggcaggtgacaatgatcgg 

tggagctgatggtcgaaacgttcacagcctagggagtttaggtccagcgtccgtggggggggacgggctgggagcttgggccggg 

aagggcaagacgatgcagtccctctggggagtcacagccgactgtgtgtgttgcactgtgcggcccgcagcactcacacgcaaaat 

gcctggccgacaggcaggccctgtccagtgcaacatccacggtccctctcatcaggctcaccttgctcattgacataacggaatgcg 

taccgctctttcagatctgtccatccagagaggggagcaggctccccaccgacgctgtcaaacttgcttcctgcccaaccgaaaaca 

ttattgtttgagggggggggggggggggcagattgcatggcgggatatctcgtgaggaacatcactgggacactgtggaacacagt 

gagtgcagtatgcagagcatgtatgctaggggtcagcgcaggaagggggcctttcccagtctcccatgccactgcaccgtatccacg 

actcaccaggaccagcttcttgatcggcttccgctcccgtggacaccagtgtgtagcctctggactccaggtatgcgtgcaccgcaaa 

ggccagccgatcgtgccgattcctggggtggaggatatgagtcagccaacttggggctcagagtgcacactggggcacgatacgaa 

acaacatctacaccgtgtcctccatgctgacacaccacagcttcgctccacctgaatgtgggcgcatgggcccgaatcacagccaat 

gtcgctgctgccataatgtgatccagaccctctccgcccagatgccgagcggatcgtgggcgctgaatagattcctgtttcgatcact 

gtttgggtcctttccttttcgtctcggatgcgcgtctcgaaacaggctgcgtcgggctttcggatcccttttgctccctccgtcaccatcc 

tgcgcgcgggcaagttgcttgaccctgggctggtaccagggttggagggtattaccgcgtcaggccattcccagcccggattcaatt 

caaagtctgggccaccaccctccgccgctctgtctgatcactccaca ttcgtgcatacactacgttcaagtcctgatccaggcgtgtct 

cgggacaaggtgtgcttgagtttgaatctcaaggacccactccagcacagctgctggttgaccccgccctcgcaacatATGgcgac 

cgccagctgcatggtggcgtcgcccttctgcacctggctggtcgccgcgtgcatgcccacctccagcgacaacgacccccgctcg 

ctgtcccacaagcgcctgcgcctgagccgccgccgccgcaccctgagctcgcactgctccctgcgcggcagcaccttccagtgcc 

tggacccctgcaaccagcagcgcttcctgggcgacaacggcttcgcgtcgctgttcggctccaagcccctgcgcagcaaccgcg 

gccacctgcgcctgggccgcacctcgcactccggcgaggtgatggccgtcgcgatgcagcccgcccaggaggtgagcaccaa 

caagaagcccgcgaccaagcagcgccgcgtggtcgtgaccggcatgggcgtcgtgacccccctgggccacgaccccgacgtg 
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asminTe sap 

mac XiTej z Ty m7T xam Imm asunisoomi oupacis 0:0-D Dm/odd/iv/ D .10j 1100.0.1 .11-woo 

617Z :ON (111 OM 

Diee31132eee22leeepepee2221e22212e12 

Be2223e321e2p2lee3213e32e3Deeel2ppee3213e1221331311e12133233132221112211332e3e32313333 

213e313213313213313213232e313331e132133121323epleppee3233emple32113231ele310313331133 

331e32e33333e3Delee232mep2121132132e132112e232111132323e1212121131e2m21212e31332epeee 

plep113233213331elee212133e211332132113eDe3323320pe221e2121231221323e2213pepepe231q2 

ele223132e32e32e32NeNDPV915DD.M5DD5DD5.3D55DDDLopa5.4D3D5.3D33055DaMpa5.155.305.3D 

3.30,55DaMpa55X0.3.3A5.3.3pLID.155.3DD.150.3.3D5DD.155.3.30.23pW.3.15.155.3DD.3.15.155.215.3DD5DD.23 

3.15.15,WD5.3.30.3.15.155.3DD,W.40.215.3.30.155.30,55D5bp.15.15p5p3D.155.3.3W5D.23.4.15.1W.155,W 

5DD.1503.3.23055X.215.23D,W.15D5Cobbpbb.3.3pDb.15.23,55.15,505.35.3.15.3.3W5D5bp.3.15,5p.3.4.35,5 

pbobbo.33.3obobbp5,55a5.23a3.23,5xobobobbpDxbbp55.3xowboaWDoo.3.3A5DoDboamob 

5.3obbp.3a5Doobbp,55.3.23.3.3a5p3,55boobo.3.3xoboDa53,55.3.3oboaWboo.345ooDaiWbon5p3 

a5.23pobba5.4a55.3.23.35a3a5,W.wbp.23.3,W.4D5C05,50.23D.IW5C05.3Dp.23,5p5DD.23A.235.235.3 

.23D5DD5D.23DD5X5X.3.15.3Dp.15.150.230.215.15.15,55p.4D5C0 5.155.3.3D3Dal5pD5.23pX5pbbpD5.3 

5.3.15,55W.155.4D5DD.1555p.15.215D3415.3.23D3DD.4D5D5,W.23D3D5.15,555p.15.3.3.23Dpb.23DD5,555 

D.4D5C0.15W5Da4D,W5,55,5pW5p3C0 5.15.15DD.15AD5D5bp.230.15.2155.34155.30,55p5p.40.155.3 

.30.15D5DD.15pD3DDLIbp.3.4.33D5D55D.15p3D.3.3DD5X5p.23D5C0 5.40.150.3.15.230.15.3.305.230.155.4D5D 

5.3Dp.4.15.240.24.342450.3.15.3.345A5p.155.30,550.3,W330.3.450,55p.155.3415D3D55A5p5X3D5 

.23.3.15.15DD.3.45Da15.2305.30.15X3D5.23.3.15.15DD.245DD,W.455.3.303.30.40.3.15.3.3D5p5p.35.3.15D55 

pa5.23.15p5D3.2353,53,5,5,5,5343,53,5,53p,53,5a5.3mbpD.15.15.23.3.403.155DD.15.15p5.30555.405.3D3 

,5.3.3p.15C0 D5C0,55A.3.150.155DDLID5.3D5Da4Dp591VIZePeDeeen333eepep1. e31103113133113133 

DMMeelDn3pepnleMMpnnpeDDMeDepeplpeppepeplen133epeeepllelepneeeppep 

ennlellep en e epllen3333neppele eepOlDnenMe3313nDlen313nMleppnn311 

331.neen33333enlpMeMenDepeenlenpnn3331.1.3MennM3M3MeMeeeenepplpe 

3Mepn113111331.4eeSle32e2le2le22121eplele2epee331323e32321e132e233212e223eDe2e332e 

23232eDele2e23231e322e3De22e32233e23131333e3De32323e32pe312Deepp2e2123e1213331112322 

1322212eel2lee33233e212e123121e33332e3213e223e22332133e23132323e232e34424e324444 

1213323233223e21313331133331131333333133331333331222e2333323e12332e23221323e2p2e3223332 

2e232424342233342e222232e23324242e222e222324234232e223e1WvapDal5p.215.15.45p.4D 

5.4.15DDLIDDD.3.155.155.34155.343.3pDa5DA.2155.455DD5,55DD5A5DD5D55DD5DD.3.23.155.3A5p5 

p5DD.3.15.305,W.15,5505.305.23.230,55D55p3DD.4D3DD.23.23D.3.4055p55.23D.15.3.3W5.15,503.45,W.23 

5.455.15505,W.155.155.215.155.1555p5p3D3.155.4D5X.15D5DD.3.3a23pDa45.15.15p5D55.3pDa5D 

3.155.4p5pD.15.155p33,5,5a4wbobbLID.4D3D5.3555.15.23.23.3035D.2303.15.30.35.15.3Da4WDpDa55.3 

Db5D5.15.3.3.3A5.15,55.N5D3.3.155p5.155DD5D5.40.15A.24D.W5.155.3.15.3,5,5,5o5.3.23.3a23.3.15D5.3.3D5 

CIDD.WW5.15.305.15p3D34150.155.15,55p345D5.3.15XpX03.305.15.155.15.15DD5DD.215.30.150,55p5D5 

bLobbp5p5AW.3555.15.3,5,5,5o,53,5,5,5x.4,5343,5,53o5.35.3.3Da23pDbbbp.3.235.35.4.3.155DD.3.3a23.23 

D5DDLODD.35.15D.3.15D5p5.15.35.3.15p.15,55.343,55.15,55p.155.45.23.15p,5,5,53,53.3,53a5.24.35,53,5,53,5 

bpbx,5x3D55.15,505.1555DD.4aNDDLIDDLID.23,55.15.3DD5p.4035p43DD5.4.23D.3.15.1W.15.3.3035D.4 

D.3.4CopOD.23.3.15,55X5,5p5,55p3D5,5X0 5.15,5p.405.155.4.35,55X3DDDDLIDDL0.15D.3423.1W.15p43.23 

.24.4D5DD5DWW5.3p3D.35.15p.3.15,505.40.15D3D5.3.3p4455DD5X.155.15,55p.15,55.4.155.NDbp,5,5 

3,5,53,5,5Do3,53,5oo5oobpbobboobx,53,53a5,5a5.23a4a3,5,53,5,53a5.33,5,5p,53,5,5poboo.35,533,53.3a5 

p5XXA.15X0.3M5DLIDD,55X0.15.15C0 5.15D3M5DD.23.15.15.45,55p55.305.230.24.345.45DaND5D5.15,5 

0.155.305IJ.IJIJ.IJJooJoolollol  



NT 

32432e432442e232444432323e4242424434e2m24242e34332epeeenemp233243334elee242433e24433 

24324p me332332442pe224e2424234224323e224343 ep e3e234e42e4e223432e32e32e3 v91.4 

p4505.3055p5p.15.23Dp43.15.ND.15.150.23.4.3 D5.23.23.15.215.40.3553D AD ,55,5p3m35.23a5.3.35,5 ,5,5 

a5.355.3555pbobbob.235.4o3D535.3.3.3o3.355p3.35.4a3a5boampb.3.3a5.3.35,W.35,55p35.3.355.35po 

5.4a343,55.24.3435.23,55.3DD5D55,55X4DDLID.23.35p3bp.35.305.355.30.3.3.3D5,55,55p3obba53,55.3 

D5.23.15X 0.15.23.155DD bp.15.23.15.345p 5D 5.3.15.3.23.2355p.1555 ODD D.3 5 D 55D 5.30,55p3D5DD 550.3.3D 55 

bbp.355.3.355055X035.3.3.3035.3.3.35.35.35D5.40.35.230.35DD.3.35503.30.2305.343.23.35p3D.235.3.23.30,55p3 

3 D.3 D.15p35.3.15.35X 0.3.15.305.215,50.40.3.3A5 5 CID5 D 5.215.233.2155p3 D.3.24.245p bp3D 55 D.2155.23.15 

5 50,53555p bp bp 5 bp a5.35.3.355.2355 a5.23D,W ,W.3C 0 5 bp,W.215.3.15.35p3.1W.155.3.30.330.3.35,5 

.35,5p3A.3.35.23.35.3.355a5DobboDbpbobmobp.3.35.355.245p3D5.23D5DaWbp,W.23.3.35.3.35,55 

D.23.15.23A.215.3.3 ,5 53353353D 5.23p bp 5,5.4 COM bal5D.23.1555p D 5.3Dp 55.345p.15.150,55 ,55,5p 

35.3.35.23.23.4.355.3.35.3a24.3.355.3obbopbobpx•piveplele.332333123313131333231321311133133 

32322Wee23231322333211e2132eple23323e32121231eBale2332123333312221233312133ee32e3132 

e332323Beee321121231113111213223322322221222meD2pe2211e3212e1e331121e231e323313e133331 

332322eeeD2e32e1322e33233e22232leeMee323332e32122132221113322221322e232ee2e2213321e 

32pleppepe3112e2Deemple2132321e212232e332e33332323122223211311333e332222232232e32e3 

2232232e2e32e322322322e2e32e322e3e32e32lee323Bee2221212223131331323223e211333123e2132 

32e121e323e221e31321e3Dee2e3211132ee3233322e3De312pepe331212e233e3232e223Deee3321e332 

De321e33332213e2nee2321e3232e22e32epleppe3231e3221e32112221321132132213133Deeeppelee2 

32e2212ee321e22e1e2212212leeD2pe33213222132e3221e2213e321e332e31322e32e322112e2112332 

De3232132133213213223321321e2232121221eDepaee232213321e32ee321e2123222322231eplee3213 

epeeple2132e2leppeel2Deepple312e22e322Deepep2e311121322133233231e32e332e232121212em 

eppe322lee2212e222233e32223e32e3e3321e32223epeee3212ee312222ee2e2eeD2e332leeplee1121 

32e3112231e2lee2e3321112e32elneeeD2e31212e32e32e21122e3e12323231e21e2epple222e2e332e 

322323lee31122122e33133212232332132e22132113e32e3223222e2ee3221221e3232lee32223321e321 

132221321212121e1132ee22122231e30211322e211e21321e33213212e32221322e21221321211321e3233 

DDD e4 'a 

ioruisuoo asmaisoomi oupads 0:zID D.V4.10filD.9 f) 

OSZ :ON CH OM 

rid 

9.0,55,5pbooDobw,53a5x.,53,5o,53,53.3poo.35,53Dob.45.3oboo,53,53.3coboamoDpw,53,53,5,53on5Do 

3656363Doboo.3.233,5366J,5a5.3.3o3,53,5.4,5oo.45.4a3a5.23a3,5,53obbobbp.3,53,5p5p.mobooDwboD 

36a3633663663Dobo636a23.23a56J. 	,53,5,53aw,55.45a5,5p,W.23pobbx..35,53,5,5o,53,53.3,53.3wbob 

,5,5.3.3a5p5.4.3,5A.3,5obbo.23.3obobbp.4,5,5a5.4a23.3,5x..24,5a5,5pDx.,5,5p,5,53xowboo,5,53oo,53 

A,53a3,5a2mo.4,53a5,5p3o5Doobbp,53.3.23,53a5p3,5,5,5oo.35.24a23po,53,5,53.3oboo,5,53a5.345Do 

3 D. 15p 5 D D 5 D.2305.3D DM 5505.40.45.30.3.23.15.4.3 D 5 'W34303.233330 bp5D 55 D.215.3.455D5.3Dp.215 

3.15.3.150.3415.215.153D 5D Cob ODD D DbX 0,5X 05.15,55A5.3.3p3D 5.15.15.3.3W bp.4D 5 D5.155.3.3D3C 0  D.15p Cob 

5.4.4D bp 5 bp D 5.1505.155W.155.4D 5 DD.155.2450.15.4.30 ,WDLIDD D.4D 5 D5.45.3.3D3D 5.15,55,W3D3 

.23.3Dp 5DM D.W5,5W.4D 50.15W 5D D.23D bp 5 ,5,5,5p X 0,5p3D 5.3 DLI 5D D.15AD.155.23.23.30.15.3.155.34155 

3 Db3D D bp bp.15,55p.15D 5 D D.15p COM D.40.24530 5D 5 bal5p3D.23D D 5X 0,5p.23D 5 D 5.405.45353DM 

5.3.3055.15.155.4D 5D 5.3Dp5D.15.24D 5 p.343.450.235.35.4.455p3 55.305.15.1W.40.35 D 5D D bp.3 55.45 

3.4.30,55,55p5W3D5.3.23.15.15D C05.45D D.15.3.3D bbp 5X 05.30,55,50.15D D 5 D 55.155.15,W.3445.230.230.3 

X 05.15.3.3D bp bp 5X 0.35Cobbp D5.3.3.15p 5 ODD C 0  Dbp.345.15.15.3.23.23.23.3.23.245.3p 5 D 5.3D3D 55055033DM 

D Dbp.3.3p5,55.45DD5p3CID555.15.15D.155.3DD5.15.223.2.2b3b3bbb 5.3415.155.4.15.3505.3M1p D.35.15 

3.3.240.2155D D.15.15p 5.30,555.405.30345.3.4.3.15D D 5D 55A.2150.155 DM D 5.3D 5D aNDA591V1. 



WI 

V915DD.M5.305.305.3055DDDLopDb.4D3D5.3D3.3D55DaMpa5.155.305.303.30,55DDDLVD,55X0,W.15 

.23.3.1505.3.15.3.23.4D,W.150.40.155.35.3.343.3pD5.33D5p5DD.23.215.15,55D5.23D.15.23.15.15.15p5,5505.3 

50.155.1555055pbal5p5p3D3.305.15Abbp.155.3.15505.3.3p5D.155.155.15D,W.2303.3D5p.150.15.15 

AW.3.4.305.35.3.230.15,505.15.3.15.23W5D55p3.30343.3pbaNDDLIDDD.3.3.N5D5.344D.15D3D5.23.1W.23 

D5C0 5.4Abbbp.15,W3W5C0 D5p3DDDLID,W3D.150.3.3DD,W3D55p3D5DDLobbp5.23.23.3.3D5p.155.15,5 

50.3.4D3Dpa5.215.3.30.23pD5DDLIbp5DD5D.15p5DD5DaND5D5.305.3055DD,W.215,WDDLIDD5.40.4 

.235.3.3.2355.4D5D5.355.35.35,5505.305.3.3.24D.230.35D5p.15.215.23.3a15.23.3D3DD5X0bpbb.35Dbp.3.3p3 

al5p5.3.23D5p.4D5D5.155.23D5Dal5pC0 5.15.15,55p343D5.15.3.15.15X0.155.3DDDDD.155.15D.3.15.155.4D 

5,5p5,50,55,55C0 5,W.3.3D3D5.15,55,5p3D.3.23.3Dpb.1505,W.215,W3D.3.230.15.3.15.15,55,55,5 0,5p.3 

D5.15.15DDD.N5W5D5bp.3.3a23D.155.34155.305.15,55p.40.155,W.15D5DD.3.15.30.3.3DD5p3.30.215,50,55 

D.15X0.30.23DD5X0,55.23,55p.ND.3.4.3.30.350.15.3.305.3.23.15,55,5505.3Dp3p5.3.40.3.15.34230.15.3.15.3.4A 

bbp.155.30.15p.155.4pD3305.30,55p5p5D.3.23.15p5DD.23.15DD.23.15DD55,5055p3DD.2305,Wal5DD 

505.235.3.15.15D344D.230.330.4D,W.3.15.345p5X03.455pD53.222.213.2b3bb,535.355.3.23.3p.23.155D5.15 

D.3.215.155.23.3.1555.24.1555.155.3p5.45.35p3D5.155.15p5.3.235DD.345.155.3pM3D.240.15.3.3a21591V 

(pazItupdo-uopoo) asmaisoomi oupads 0:z-D D.V4.10filD.9 f) .10j 1100.0.1 .tywoo 

ISZ :ON (II Oas 

DpISe74432eee224eeepepee2224e22242e42ee2223e324e24324ee 
3243e32e3Deee42ppeeD2pe4224334344e42433233432224442244332e3e32343333243e343243343243343 
243232e343334e432433424323ep4e4pee3233emple32443234e4epm2343334433334e32e33333e3De4 
ee232me4D2424432432e432442e232444432323e1.21.2424ple2m24242e34332epeeeple4p233243334 
elee242433e2443324324pepe332332442pe224e2424234224323e22ppepepanel2ele223432e32e3 
2e32.3V915DLIDD5.305.305.30,55DD3Dpa5.4D3D5.30.230,55DD3Dpa5.155.305.30.330,55DDDLVD5 

5X0,55.15.3.3.23,505.215.23.3.4D,W.35D.40.155.15.23424.305.23D5p5DD.3.23.15.15,WD5.3.30.15.3.215.15.15p 

,W5C0 5.150.155.15,55055pbal5p5p3D3305.15Abbp.155.3.15,505.3.4.15D.155.155.15D,W.23D.23Dbp 

.150.15.15AWD3pC0 5.15.23.30.15,505.15.235.3.3W5D5bp.3.30.343.4.15a4D3D.230.3.24505.34ND.15D3D5 

3.3.1W.3.3D5C0 5.4Abbbp.15,W3W5DDbpDLIDDLID,W3D.150.23DD,W3D5,5p3D5DDLobbp5.3.23.23.3D5 

p.155.15550.3.4DDLVD5.215.33D.3.3pDb3DD5A5DD5D.15p5DD5DaND5D5.305.30,55DD,W.3.15,WDDLID 

D5.40.343.15.23.3.155.4D5D5.155.35.3555D5.305.23.240.330.15D5p.15.235.3.23D.15.3.23DDLID5X0 5AW.15D 

bp.3.43.30.15p5.3.23D5p.4D5D5.155.23D5Dal5pC0 5.15.15,55p.4pDb.15.215.15X0.155.3DDDDD.155.15D.23 

5.155.4D , 5 bp,W D 5 ,5,5 5 D 5 ,W.3. 3 D.3 C 0  535, 5 5 bp.3 D.3.3.2 3 Dp 5.15D 5 ,W.3.15 ,5,5 3 MD. 3 D.15.3.15.15 5 5 555 

AD 5 p 3D 5.1535 D CIDDAD 5 D 5 5 pa 3 ODD D3553415 5.3 D 5.15 , 5 5 p DW.15 5 ,W.15 D 5D D.3.15. 3 D.2 3 D D bp.3.3 D 

3.155055D.15XIDLIDDLID5X0,W.3.15,5p.40.24.3.30.150.35.3.305.23.2355,WbobpDp.4.15.3.40.235.343.30.35.3 

.15.24A5 5 p.15 b. 3 D.3 bp.3 55.4p D.23 D 5.3 D 5 bp bp 5D.23.215 p 5 D D.23.3 5 D D.3.3.15 D D 55 5 D 5 bp 3 D ODD D '5,5 

,50.15C0 D5C0 5.235.3.15.150.3440.230.230.4D,W.235.345p5X0.3.45,5pD53.222.2b3b3bbb.15.1W.23.24.23.23 

5 5 D 5.15 D.3.23 5.15 5.23.23 5 5 53.4.15 5 5.3 5 5.3 p 5.4535 p 3D 5.15535p 5.3.3.15X 0  D.3 45.15 5.3 prn.3 D.2 4D.15.3. 3 D 

.215,91VIZePeDeee3233Deepe312e31031131331131332322222eep233pe3231e2121132e2313e3322e 

Depeplpeppepeple2eppepeeepllele332eeeppep2e232elellepaeeeD2pe23333322e332eleeell 

1213232e23222e331323321e23313232221e3213222231133132ee2333333e2311321e21e233epee321e321 

32322333113223e2e232132223222eMeeeeD2e331pepale1323211311pmeaplele222e1332e3e31 

12Deee231221e2p2e2212231e2leepe2122e322122e23221123e332123eDepe31122331232ee232elle33 

12311311221132321eapappeppeeleepeppepele3223232e3133e32312131332313122ee2p2Deene2e 

DDD4e 	ee2224e22242Wee2223e324e2p2lee3243e32e33eee4 
2ppee3243e4224334344e42433233432224442244332e3e32343333243e343243343243343243232e343334e4 
32433424323e4D4elpee3233emp4e32443234e4e34442343334433334e32e33333e3De4ee232me4324244 



SEQ ID NO: 252 
G. mangostana C16:0 thioesterase construct 

ctg 
gatgtccatca ccaggtccatgaggtctgccttgcgccggctgagcca ctgcttcgtccgggcggccaagaggagcatgagggag 
gactcctggtccagggtcctgacgtggtcgcggctctgggagcgggccagcatcatctggctctgccgcaccgaggccgcctccaa 
ctggtcctccagcagccgcagtcgccgccga ccctggcagaggaaga caggtgaggggggtatgaattgtacagaacaacca cg 
agccttgtctaggcagaatccctaccagtcatggctttacctggatgacggcctgcgaacagctgtccagcgaccctcgctgccgcc 
gcttctcccgca cgcttctttccagcaccgtgatggcgcgagccagcgccgcacgctggcgctgcgcttcgccgatctgagga cagt 
cggggaactctgatcagtctaaacccccttgcgcgttagtgttgccatcctttgcagaccggtgagagccgacttgttgtgcgccac 
cccccacaccacctcctcccagaccaattctgtcacctttttggcgaaggcatcggcctcggcctgcagagaggacagcagtgccc 
agccgctgggggttggcggatgcacgctcaggtaccctttcttgcgctatgacacttccagcaaaaggtagggcgggctgcgagac 
ggcttcccggcgctgcatgcaacaccgatgatgcttcgaccccccgaagctccttcggggctgcatgggcgctccgatgccgctcca 
gggcgagcgctgtttaaatagccaggcccccgattgcaaagacattatagcgagctaccaaagccatattcaaacacctagatcac 
taccacttctacacaggccactcgagcttgtgatcgcactccgctaagggggcgcctcttcctcttcgtttcagtcacaacccgcaaa 
ctctagaatatcaATGctgctgcaggccttcctgttcctgctggccggcttcgccgccaagatcagcgcctccatgacgaacga 
gacgtccgaccgccccctggtgcacttcacccccaacaagggctggatgaacgaccccaacggcctgtggtacgacgagaag 
gacgccaagtggcacctgtacttccagtacaacccgaacgacaccgtctgggggacgcccttgttctggggccacgccacgtc 
cgacgacctgaccaactgggaggaccagcccatcgccatcgccccgaagcgcaacgactccggcgccttctccggctccatgg 
tggtggactacaacaacacctccggcttcttcaacgacaccatcgacccgcgccagcgctgcgtggccatctggacctacaaca 
ccccggagtccgaggagcagtacatctcctacagcctggacggcggctacaccttcaccgagtaccagaagaaccccgtgctg 
gccgccaactccacccagttccgcgacccgaaggtcttctggtacgagccctcccagaagtggatcatgaccgcggccaagtc 
ccaggactacaagatcgagatctactcctccgacgacctgaagtcctggaagctggagtccgcgttcgccaacgagggcttcc 
tcggctaccagtacgagtgccccggcctgatcgaggtccccaccgagcaggaccccagcaagtcctactgggtgatgttcatct 
ccatcaaccccggcgccccggccggcggctccttcaaccagtacttcgtcggcagcttcaacggcacccacttcgaggccttcga 
caaccagtcccgcgtggtggacttcggcaaggactactacgccctgcagaccttcttcaacaccgacccgacctacgggagcg 
ccctgggcatcgcgtgggcctccaactgggagtactccgccttcgtgcccaccaacccctggcgctcctccatgtccctcgtgcgc 
aagttctccctcaacaccgagtaccaggccaacccggagacggagctgatcaacctgaaggccgagccgatcctgaacatca 
gcaacgccggcccctggagccggttcgccaccaacaccacgttgacgaaggccaacagctacaacgtcgacctgtccaacag 
caccggcaccctggagttcgagctggtgtacgccgtcaacaccacccagacgatctccaagtccgtgttcgcggacctctccctc 
tggttcaagggcctggaggaccccgaggagtacctccgcatgggcttcgaggtgtccgcgtcctccttcttcctggaccgcggg 
aacagcaaggtgaagttcgtgaaggagaacccctacttcaccaaccgcatgagcgtgaacaaccagcccttcaagagcgag 
aacgacctgtcctactacaaggtgtacggcttgctggaccagaacatcctggagctgtacttcaacgacggcgacgtcgtgtcc 
accaacacctacttcatgaccaccgggaacgccctgggctccgtgaacatgacgacgggggtggacaacctgttctacatcga 
caagttccaggtgcgcgaggtcaagTGAcaattggcagcagcagctcggatagtatcgacacactctggacgctggtcgtgtga 
tggactgttgccgccacacttgctgccttgacctgtgaatatccctgccgcttttatcaaacagcctcagtgtgtttgatcttgtgtgtac 
gcgcttttgcgagttgctagctgcttgtgctatttgcgaataccacccccagcatccccttccctcgtttcatatcgcttgcatcccaacc 
gcaacttatctacgctgtcctgctatccctcagcgctgctcctgctcctgctcactgcccctcgcacagccttggtttgggctccgcctgt 
attctcctggta ctgca a cctgta a a ccagcactgcaatgctgatgcacggga agtagtgggatggga a ca caa atggaggatccc 
gcgtctcgaacagagcgcgcagaggaacgctgaaggtctcgcctctgtcgcacctcagcgcggcatacaccacaataaccacctga 
cgaatgcgcttggttcttcgtccattagcgaagcgtccggttcacacacgtgccacgttggcgaggtggcaggtgacaatgatcggt 
ggagctgatggtcgaaacgttcacagcctagggatatcgaattcggccgacaggacgcgcgtcaaaggtgctggtcgtgtatg 
cctggccggcaggtcgttgctgctgctggttagtgattccgcaaccctgattttggcgtcttattttggcgtggcaaacgctggcg 
cccgcgagccgggccggcggcgatgcggtgccccacggctgccggaatccaagggaggcaagagcgcccgggtcagttga 
agggctttacgcgcaaggtacagccgctcctgcaaggctgcgtggtggaattggacgtgcaggtcctgctgaagttcctccac 
cgcctcaccagcggacaaagcaccggtgtatcaggtccgtgtcatccactctaaagaactcgactacgacctactgatggccc I 
agattcttcatcaaaaacgcctgagacacttgcccaggattgaaactccctgaagggaccaccaggggccctgagttgttcct 

163 
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136.2.2.2.2.21124.2664P66.2136.2666P6P.266.2.26.2.213613136;6313.2.213136P.2.26.2.213613661126P.2112.213136W6 

j6.2.2136136413.24.2.26.2.213.26.2.2136.2.26.26ØNDØD6.214.24.26.241124.24.213136112.26.1M606P.266.2136613.2 

6j6.413.26.2.2666P.2664P.2112136.4136P6j112136.2.2.2.26.2.26.2.2.2.26131366P1366P6vADM6112613136136 

3.26.2.266P4A6.2.2112.2134112.26.2.266P6P6v3.2466P136.2.2.26P6112.21311413.24.2.21126.2.2.2.2.2.26.2.2.26P6 

112.2.26.2136.2136.2.21124.266.21313413613112.213.12.2.2.266112.2.26.213112.2633M3N036.26;63.2.24.2.2.2.266136.2613 

.2.2.26.266.2.2.2.2666.24.2666.26643646.26P3136.266.26P6.2.2.26;1311246.266.2PM.213.241126.2.2112.269 IV 

(pozpupdo-uopoo) asmaisaomi 0:9-D numsoguntu .D .10j 1100.0.1 .11-woo 
£SZ :ON (II Oas 

5STRUS4432e234424432222 

32242323424433Deee323342e23343234e222e432442222e32ee23342434432422333e432434323324344334 

lee243332234e32244334eleeepepeDDe4eppeee34232e2322e33322432ppeepeD2e3Deppe333222424e 

2223333pplee2ee2224e23233333e3Demle2233e233334eee233e4322224e32233ee3422e3232e22 

324432422433322333333e332242e2434324e33433e32e2Dee3333432ee2343444eleppe242epeele3442e4 

eepepppep2lelleppe2e32e3e42343e332333e3e22e23222323424e322e3324e3332e232424333332434 

ep4ee2242lee2e34332nee424342e32e244323e24244e4emeDeppe3323leee244243332plee323234443 

243433e42323Deee34323324peeeeee33432eneppe22eeee22243e3432442443e2e3332emee2243423 

24234422442lee224432eeee4ee234422322e2242nee4D4D2332eem4Dpee4e234332e3pne3444332e 

24433432442e22ee2e334444244eelleelp2eBeleeepepeeMleM0e0eenne3WW1 

ee3WeDn3DeeeOppee3Weln1331311e0133n313M111n1133n3e3n13333We313W313W31 

3Wnn313331e13W3013neplelpeepnpeepppleplpnlele3110313331133331e3n33333e3Del 

ennpleln011nlnel3M0enn.113nne0001131n11000e3133Mpeeeple11113n3M3331e 

leeM133M133113e3e33n3nWenleMlnlnpnenppepepenleOelen313e3nDge 

322eelpple2evaLbrocord2/363/36.2/366comproancot362/3.23/366/3/33/43/36.2663/36.2/3.23/3 

Moroopt36640.2.4.2.263/36.23/33.2.24/36/3.2.2666jantmpjpromancombro23.236.266A/36.23/3.26.2 

366.2636;64/36/36.2.26.2663/366/366;336.26p6;62/336/33Abobbjama266.2.263/3.2.2666p3/36.2666 

j6.266.266.266.2.460.2.26.23/36p3.4.26.26p6;63.43/36.26.2.266.26A/36.26.2.26.23/46/366p33/36;62.26.24 

6p6/3636.2.23/36/366p4/33.2.26/3.23.2.2.2.26.246/366p3wMpbancombotA63/3/33/3/A62/3.26/3.23/3/3 

Nrocobbp3/363/3/366Are233.2.2/36p.2666/3/336.26;6343/36.2.26.2.2cootord2/366p6m33.2tAbborob 

3.2663/366/366/366;66;63.2.23/36.2.2protAanprompbant36/366/36.26.26;66/366/36.2.2.24/36/3/3346 

p.26.2.26.2.23/36pborootAtAtA666A6.2.4.2.4.2.26.26.2.23/36p33/36/36266.23/33/3/33663/36.26.26;36 

pbbp/36.26.2.26.26g03662/3/36/3/3366.24.2.26.2.20;666p3coo6606/336;66;63/36.26666p3/3.2.2.23/43 

6.23/366;66/366;66/336jobrumtAM666pjobjamt336.26/3/33.20406/36.2.2.2.23/3.24.266.242663/36.2 

666p6p366.2.26.23/36/3/36;62/3.23/3/36p3.26.23/36/366/336p3tmotAt360.23/36/364/3.24.2.26.23/3.26.2.2 

/36.236.2664/36/363/424.26.24/334.243/3/36/3.2.26.2NAM.2.2663/366/336;64/336.2.2666;3366.2423/3 

31364136P6v12136.2.2.2.26.2.26.2.2.2.26131366POMAIAD66013.2613136136.2.26.2.266P4A6.2.213.2.213413 

3.26.2.266P6P66112.466P06.2.2.26P6112.21313411242.213.26.2.2.2.2.2.26.2.2.26P6112.2.26.2136.2136.2.213.24.266.21313 

413613112.2112.2.12.26613.12.26.213112.26M575736.26.26;63.2.24.2.2.2.266136.26112.2.26.266.2.2.2.2666.24.2666.266 

4.2646.26P3136.266.26P6.2.2.26;1311246.266.2pM.211241126.2.2112.2691br4epe3.35D35.455.3.355D3 D.3 

.1555.3555D3D 5.Nbp 45p D424.3.305.23.3Mbp3D.4.15.304503.23.45.15D Co5.15,5,5,5 0.3MD.3 D 5D D.3 

.15,5.NX 0.24X 0.30.3 D.15AM.3 D.3.45.350.3.35.3D5p3bp D 5.23350.4WD Dp.3.3Dp D5.3.3Dp 5 D 5,55,5x•• 5 p 
,5.40.4C0W,5.3MCI,5,5W5.15,5.15C0.40,55Cop.3.3DD.3.35.3A.4.15,5DDLID.15ppbpD,55DD.15XIMCID 

D5.15MM.230.15,W.15W55.23.30.15A5C0.15W D D 53.245.215 55.30,555M5,55D 533555 D 5.15.15.3p C 0  D.15 

5.235.45535 Co.15.15.15Xqb 5Dp.3.3DD.4.3.2343.23,555.3DA5.3424D ,55,5,5,55.3.3W.45,5DLID D.3.245 

W Wbpb D5.30.344.3.3 0p 5 D.4D D p, 5D C 0.3 A D.4XIDDC0.15.4C 0  D.3 C 0  D.3.15.3D D D 5W.4.15D3D 5, 5C0.15,55 D 

5,55X 0.45,50.4.15A5.3415,5 OW DD 0555.155p 5 505.4D 5A.3.3 Wbp 550.2150.3.15p 5D 5.15,W.3.3.23.23 
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De0001131M1000e3133epeeeplempn313331eleeM133M13313113eDeppn31013eg 

leMlnlnpnenppepepepleOelen313e3n3e3MlleeDvaLboo.45,5a5.35.3,Wbo.3.345Do 

.305.3WDLop45p3D C 0.3 D 5, 5,5 55553053D 5WDD D ,W.3.4.15,55p.215.3DD555.3.30.3.3D5X 0.343Dp3D3DD.23 

D.3.N,55.45.305.155.305.3D D.343 DAD 5D bbp.40.3 D D 50.3.30,55p54155.3DAbbLIDD Dp C 0  pDA.23 D 5.3 D 

D505350 500342335033D D.3 C 0  D ,W.15D 5X 0.15.23D D3303430 p.23.3D D 5 D 55 D D,W3M5C0D,55,5 DC0.15D3D 

D 555.15.23055p34343.4.3.45.35.3.3A5 5 C05.343 5,55X 0.35.3.4.3.3W5 D 55053333055D 5 5 p.35,55 D D.3455 

pp.3.3pp3D,55.15.4,55.3.N5C 0  D.24.ND 5.3D 5 D.33.30.23D3D D.4533530 Ab 5 p 5 Cob.4,5C 0  5 bp.330.155.3.3D 

J50.3 C0 0  =ADD D 5.45.3D D.3 Dp 5 D.3 D D.2355 D D 5.3C 0,5 	b. 30.3.30.3 D ODD C 0.215.4,55.215D 5 5 p.23.155.3.153D D.3 

5 DDMD Dbp.4D 5335053355D Dbp3D D. 4C0  bp 5 D 55.3D 5D 553.23D D.3.15,50.3.3W5 D 5.3.3D3C 00.43.24345D 

D.15.1W3p.3.3AD.3.4.3.4.35.155p3.23D D.330.3.21W.34235.3.3p Wi5 D 5,55p D D.24.3.355,W.15.40.15,55p3 

353505553D p3D 5.3.23D 5.3.3D3DD.343423D5 al5p3.15.3Dp Dp Dbb D D3553430 5,5,5 ,W.15.23.450.3.3 D D 

3 D5342355 D 5.4p D.23.30.155.3D D. 343 50.155.45.343W5 ODD D D.343.4.155.155.2155.3.23.15.155.23.23DD.4D 

.24.N D.4AD ,5,5 5 bp Dp.45D D.150.23.3.3D55D.1505.3.3a23.245505.4D5p.155.23.3.1W D 5.3W5 D.23Dp 55 

.4.3.3415,5505.3DD.3.15.3M5.15.3.45D55p5 D D 5 bp.45DD bp3D 530,53.433p D pW 5D 5.4D 5D D.3 C op D 55D 

.23.45D D.2355.35.33D 5 D.4C0,5,55 D D 5033.43.215 D 5.3W5 5 p MN 5 5 Co D 5.23.3D 5.15.3.4,5 D.3.230.3.4.3 D D.2353 

.155p ,W.3.23.3D D 5D D5D.3.3W5 D5.230.3423D3Dp55.155.3a5bp.15D3Dp3pM Wbal5D5 505.245D 553 

.23.3D3C 0  D.3 D p3D bbp M.15,W.15p 5.350.215.15.33.305.40.23D3D5DD D.3434155.24.3.3D3DDDL 'DJ Dp D ,5,5 

5,55,5x,.24.3,55.3.4.343.35.355.23pD5DLID.35.35DD5.23.235.40.3.35.403.23,50.230,5505,55pDa2M5p3D5.3 

35.245.30.3.15.303.15555p4543.235.3D 55,555.45.3.3D3D5.3 D D5.3.3.3DDD Wi5 D.2343W5p3C0.35,W DD.3.15 

3055005D 5.305.3W5,5A.2155.3D D.3.3.23D5DD D 5X0 ,5,5p 555 D D.3 D D.3.3.23.3D.343D.15,55p.23.3.15.3.305.245 

DD 5 D 5.3 D Db3D 5X 0.3.3p.15.15 D. 4C0  5 D D.215.215.34155.3.355p5p345p342355 al5p bp 91 VD DnnYa5 

eee3233Deepe312e3111231131331131332322222eep23313e3231e2121132e2Dpe3322eDepeplpeppel 

Deple2eppepeeepllele332eeeppep2e232elellepaeee3211e23333322e332eleeem213232e23222 

e331323321e23313232221e3213222231133132ee2333333e2311321e21e233epee321e3213232233311322 

3 e2e232132223222elneeeeD2e331pepale13232113111333elne34323e3212223224422222432332e 

333242e32e3e22e2e2e324332234332234e322ee23224444433e3424344eme2e333433433e3DeDe33333 

De3323242442443e2332e2e242233e2e32444334e33244242e4423232443333Deeep42eple2ppee22223 

42e3e22e2p4e233234432324323224323e3233232e332e2323224e24233e32e33444344323e32333434432 

33233243234333e232e3342432epee232433223e2w22433e4443224e342e3Deppnee2e322e434244332e 

23e3Deepee2e3e424lee24e4222222e2422eDe2ee22e2e3224333e2332332342e32332e32e3343342243 

ee3343323322e233e323324343224D4ene32e3322232e222434322323422423e24334222e3342243343e2 

2e222e24e32e22e2ee3322322233423443243e332e24322332324433243422e24e33422e3Dene33424e2 

4323423232423432323323444433224433232e3323323242323233323232e23432433pe332332332 

ion.psuoo asmaisoomi 0:8-D sndnu •Eir 
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v9L6acord2/363/363/366/3/33/43/364/33/363/33 

3/36600mpt36.2663/363/3.23/36600mpt3Ma243.263/36.23/3.2.2.24/36/3.2.26Mantmmparocom 

3/46/3/33.2.2.26366A/36.23/336.2.266.26.26AND6/36.2.26.2663/366/366p36.26p603/336/3.2.260/36603/3 

13.266.236.213.2.2666p3136.26M6.266.266.266.2.2A6.236.2.2136p3.436.26p6A.2.43136.26.2.266.26A136.26 

3.26.2.21461366p3.21A6.2.26.246p6136.26.2.2.21361366p4133.2.2613.2.2.2.2.236.2.201366p41366p66413.2146 

13136;631311213136;631126112.2131141121366P3136.2131366;60112.2.2.2.2136P.26661313.26.26A.M.2136.2.26.231121313 

3136.21366P61313.2.2136;661313.26.2.266.2136613661366;66;63.2.2.2136.24.213136;634214.24.266.41361366136.26 

36061366136.2.2.241361311246P.26.2.26.2.2.2136P61313.2131A1A136;666A6.24.24.2.26.26.2.2.2136P.2.2136136 

366.2.21331313366.2136.26.26p6p66p136.26.236A13.266.2131361313366.24.236.2.20066p31331366A613.26; 

6603136.26666p313.2.2.2.21436.2.21366A613M6613A1361313331AMAMNIA.23131336.261313.23A136 



gcgcttttgcgagttgctagctgcttgtgctatttgcgaataccacccccagcatccccttccctcgtttcatatcgcttgcatcccaacc 
gcaacttatctacgctgtcctgctatccctcagcgctgctcctgctcctgctcactgcccctcgcacagccttggtttgggctccgcctgt 
attctcctggta ctgca a cctgta a a ccagcactgcaatgctgatgcacggga agtagtgggatggga a ca caa atggaggatccc 
gcgtctcgaacagagcgcgcagaggaacgctgaaggtctcgcctctgtcgcacctcagcgcggcatacaccacaataaccacctga 
cgaatgcgcttggttcttcgtccattagcgaagcgtccggttcacacacgtgccacgttggcgaggtggcaggtgacaatgatcggt 
ggagctgatggtcgaaacgttcacagcctagggatatcgaattcggccgacaggacgcgcgtcaaaggtgctggtcgtgtatg 

cctggccggcaggtcgttgctgctgctggttagtgattccgcaaccctgattttggcgtcttattttggcgtggcaaacgctggcg 

cccgcgagccgggccggcggcgatgcggtgccccacggctgccggaatccaagggaggcaagagcgcccgggtcagttga 

agggctttacgcgcaaggtacagccgctcctgcaaggctgcgtggtggaattggacgtgcaggtcctgctgaagttcctcca 

cgcctcaccagcggacaaagcaccggtgtatcaggtccgtgtcatccactctaaagaactcgactacgacctactgatggccc 

agattcttcatcaaaaacgcctgagacacttgcccaggattgaaactccctgaagggaccaccaggggccctgagttgttcct 

ccccccgtggcgagctgccagccaggctgtacctgtgatcgaggctggcgggaaaataggcttcgtgtgctcaggtcatggg 

aggtgcaggacagctcatgaaacgccaacaatcgcacaattcatgtcaagctaatcagctatttcctcttcacgagctgtaat 

gtcccaaaattctggtctaccgggggtgatccttcgtgtacgggcccttccctcaaccctaggtatgcgcgcatgcggtcgccg 

gcaactcgcgcgagggccgagggtttgggacgggccgtcccgaaatgcagttgcacccggatgcgtggcaccttttttgcga 

aatttatgcaatggactgctctgcaaaattctggctctgtcgccaaccctaggatcagcggcgtaggatttcgtaatcattcgt 

ctgatggggagctaccgactaccctaatatcagcccgactgcctgacgccagcgtccacttttgtgcacacattccattcgtgc 

caagacatttcattgtggtgcgaagcgtccccagttacgctcacctgtttcccgacctccttactgttctgtcgacagagcgggc 

cacaggccggtcgcagccactagtATGctgaagctgtcctgcaacgtgaccaacaacctgcacaccttctccttcttctccgac 
tcctccctgttcatccccgtgaaccgccgcaccatcgccgtgtcctccgggcgcgcctcccagctgcgcaagcccgccctggacc 
ccctgcgcgccgtgatctccgccgaccagggctccatctcccccgtgaactcctgcacccccgccgaccgcctgcgcgccggcc 
gcctgatggaggacggctactcctacaaggagaagttcatcgtgcgctcctacgaggtgggcatcaacaagaccgccaccg 
tggagaccatcgccaacctgctgcaggaggtggcctgcaaccacgtgcagaagtgcggcttctccaccgacggcttcgccac 
caccctgaccatgcgcaagctgcacctgatctgggtgaccgcccgcatgcacatcgagatctacaagtaccccgcctggtccg 
acgtggtggagatcgagacctggtgccagtccgagggccgcatcggcacccgccgcgactggatcctgcgcgactccgcca 
ccaacgaggtgatcggccgcgccacctccaagtgggtgatgatgaaccaggacacccgccgcctgcagcgcgtgaccgac 
gaggtgcgcgacgagtacctggtgttctgcccccgcgagccccgcctggccttccccgaggagaacaactcctccctgaaga 
agatccccaagctggaggaccccgcccagtactccatgctggagctgaagccccgccgcgccgacctggacatgaaccagc 
acgtgaacaacgtgacctacatcggctgggtgctggagtccatcccccaggagatcatcgacacccacgagctgcaggtga 
tcaccctggactaccgccgcgagtgccagcaggacgacatcgtggactccctgaccacctccgagatccccgacgaccccat 
ctccaagttcaccggcaccaacggctccgccatgtcctccatccagggccacaacgagtcccagttcctgcacatgctgcgcct 
gtccgagaacggccaggagatcaaccgcggccgcacccagtggcgcaagaagtcctcccgcatggactacaaggaccac 
gacggcgactacaaggaccacgacatcgactacaaggacgacgacgacaagTGAatcgatagatctcttaaggcaalg 
cagctcggatagtatcgacacactctggacgctggtcgtgtgatggactgttgccgccacacttgctgccttgacctgtgaatatccct 
gccgcttttatca a acagcctcagtgtgtttgatcttgtgtgtacgcgcttttgcgagttgctagctgcttgtgctatttgcgaata cca c 
ccccagcatccccttccctcgtttcatatcgcttgcatccca a ccgca acttatcta cgctgtcctgctatccctcagcgctgctcctgct 
cctgctca ctgcccctcgcacagccttggtttgggctccgcctgtattctcctggta ctgca a cctgta a accagcactgca atgctga 
tgcacgggaagtagtgggatgggaacacaaatggaaagcttaattaagagctcttgttttccagaaggagttgctccttgagccttt 
cattctcagcctcgataacctccaaagccgctctaattgtggagggggttcgaatttaaaagcttggaatgttggttcgtgcgtctg 
gaacaagcccagacttgttgctcactgggaaaaggaccatcagctccaaaaaacttgccgctcaaaccgcgtacctctgctttcgc 
gcaatctgccctgttgaaatcgccaccacattcatattgtgacgcttgagcagtctgtaattgcctcagaatgtggaatcatctgccc 
cctgtgcgagcccatgccaggcatgtcgcgggcgaggacacccgccactcgtacagcagaccattatgctacctcacaatagttca 
taacagtgaccatatttctcgaagctccccaacgagcacctccatgctctgagtggccaccccccggccctggtgcttgcggagggc 
aggtcaaccggcatggggctaccgaaatccccgaccggatcccaccacccccgcgatgggaagaatctctccccgggatgtgggc 
ccaccaccagcacaacctgctggcccaggcgagcgtcaaaccataccacacaaatatccttggcatcggccctgaattccttctgc 
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D 5.343.15,505.34303.3.30.355.3C 0  D.343,5 D. 155.45.343W5 COM D.343.4.155.355.3.155.23.3.15.155.3.3.23D D.40.23 

pX.NALI ,5,5,5,5p C 0  p.N50 0.350.3.3.23D bbal5D5.230.3.23.45,505.4D5p.155.3.3.23,55 D 5.3W5 D.3.30p 5,5.4 

3341555D 5.3 D D.215.345.15.3.45D5bp 5D D 5 bp.45DD5p3D5.305.3.3pDp Dp W 5D 5.4D 5D D.3 C 0  p Db5D.3 

.45 D D.3.155.35.33D 5 D.40,5,5 	D D 50.23.42335D 5.3W5 bp445,5D D5.3.2305.35.3.450.3.3.3D.3.4.3 C 0  D.3.15.3.15 

bp ,55.3.3.3.3D D 5 D D 5 D.23W 5 D5.230.3423D3Dp 55.355.3055p.15 DM p.4.4 CIDW,5 D.15D 55 D5.3.N5 D 55.23.23 

PDC 'DJ Dp3D 5 5 p D.3.15,W.150 5.150.3.15.15.3.23D5.N ODD C 0.3 D 5.3 D D.3434155.24.3.3D3D D.3 C 0  D.3 Dp a5,5 ,5,5 

5 5X0.3.4.155.3.3p 43.15.155.23p D 5.3 D D.3 5.15D D 5.23.3.15.40.235.40.23.350.33055 D 5,55p C 0  ODD D bp3D 5.305.3 

.45.30.3.15.30.215,55,55423.15.30,55,555.45.23D3D5.30 D 53.23D D.3 W5C0.3.343D ADD 0.15,550 0.215.30 5 

5 D D 5D 5.305.3W5,Wp.155.3D 0.23.23D5D0 D i5X bbp 555 D PDC 0  D.3.23.230.3430.15,55p.23.15.3.305.245.3D 5 

D 5.3DD 5.3D 5.10.3.4.3.315.3150.44 5D 0.215.235.34155.3.155p5p345p342355 0l5p by 91 vepleleeNe4D45 

eee3233Deepe312e3111231131331131332322222eep23313e3231e2121132e2Dpe3322eDepempeppel 

Deple2eppepeeepllele332eeeppep2e232elellepaeeeD2pe23333322e332eleeem213232e23222 

e331323321e23313232221e3213222231133132ee2333333e2311321e21e233epee321e3213232233311322 

De2e232132223222eMeeeeD2e331pepale13232113111333elne34323e3212223224422222432332e 
333242e32e3e22e2e2e324332234332234e322ee232244uppen2p44eme2e333433433e3DeDe33333 
De33232424424pe2332e2e242233e2e32444334e33244242e44232324433333eeepl2eple2ppee22223 
42e3e22e2p4e233234432324323224323e3233232e332e2323224e24233e32e33444344323e32333434432 
33233243234333e232e3342432epee232433223e24e22433e4443224e342e3Deppnee2e322e434244332e 
23e3Deepee2e3e42uee24e4222222e2422e3e2ee22e2e3224333e2332332342e32332e32e3343342243 
ee3343323322e233e323324343224D4ene32e3322232e222434322323422423e24334222e33422433pe2 
2e222e24e32e22e2ee33223222334234432pe332e24322332324433243422e24e33422e33ene33424e2 
43234232324234323233234m33224433232e3323323242323233323232e23432433pe332332332 

pruisuoo asumesap dDv-pCoreais vandoina .0 
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V ab5D D. 305.305.305.3 

Db5DD. 3Dp D5.4D3D5.30.3.3D55 D PDC 0  p D5.155.305.30.230,55D D.3Dpa 55W.15.23.4.245D D 5 00.15.15,W D.3 

.230.35.3.155.15.33D D.4D 5 D 550.23553D D 5D 5.23A.235.35p 5X3C0.15p .4,50.3.3.N505.30 D.3 D.3.15,55DaND3 

.4.3.N5C0.3.15.24.155.3D D.330.155.230.345DD.24.40.3.23.305.3D 5.3.23.4D 5 D 5.3.3p3D.23D bp.23p 0/ 'W.4= 

5.30,550.150.215,505.15.215.3.30p D 5 bp.3.3D.4D ,5,5 5 al5p 5 D 5.303.23D3D 5.40.4D 5 D 5 50.3.3.23.40.3.45D 5 

bp ,5,5 5 bp 55.40.3Dp3D,W.3 D C 0.3 D D 'WM350.2300 5X3C0  5 bp3D 5.215.153.15.33.215DD5A5D5bp5X3 

3 p W5D.3.215.3.23.30,55D5bp 5 DD.23.3.4D 5D D 5 CoDbp.24.3.4.3 D DM Cob D 55 D5.3.23.342355p.15.23.3.15D5.15.3 

.3.23.15p45,55p3W5C0 5.305.15.15,5505.305.23D ,W.15.150.15p.15.215.3.23D3D550.3.3DD5X5X5,55,W 

D D.3.4.230.215.15.2355.4D ,5,5 5D 5.3 D D.230.3.15.23pD5.35.35p.N D 5 bp D 5.15.235.3.33D.155.40.15.2355505.3.3 

,50.3.3,55,5p3C0,5 a5.3x•bobbb ,W.305.3.45,5p.15.3.23.3W5D 0.3 W.ND 5 D5.40.30.3,50.15.3.215.23D ,5 5,55p 

xbp.mobpbOD.35.35X0.3.3D5p3.303.30.3.35.34155.305.3.30.24.34155.155DD5C0.355.3o3DooDbp.35,W5 

Co 5 5 D. 15p bp3D D.3.15.40.23D 5 D 5,W.3.30.3.15.3.3D 5 D D.3 D D.3 W.1555 ,5,5 Db3Dp3p5.1W.ND.345D Cob D 55 D 

D.3 Dp3p Dp 5,53055055X bp.15.3.155.3.35.15.15p.15.23D5.235.3.3.23.3a15pDp D a W.3.23.3.4.40.24.15,55 D 

3.305.3.15.24.4D,W3.15.15.15p.23.3.3055p3.15.3.3.15D D.15.15p 5 D.3.24.235.35.1555.3.3p3A53.15.40.3.3D.15.3 

35.23D D ,W.23.240.345p.24.3.4.3 D5.3.4.343424.343.3D3D.15p3D D.3 D DD. 3D,W3C0  al5pDAD 5D D bp DIV 
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caaccagtcccgcgtggtggacttcggcaaggactactacgccctgcagaccttcttcaacaccgacccgacctacgggagcg 
ccctgggcatcgcgtgggcctccaactgggagtactccgccttcgtgcccaccaacccctggcgctcctccatgtccctcgtgcgc 
aagttctccctcaacaccgagtaccaggccaacccggagacggagctgatcaacctgaaggccgagccgatcctgaacatca 
gcaacgccggcccctggagccggttcgccaccaacaccacgttgacgaaggccaacagctacaacgtcgacctgtccaacag 
caccggcaccctggagttcgagctggtgtacgccgtcaacaccacccagacgatctccaagtccgtgttcgcggacctctccctc 
tggttcaagggcctggaggaccccgaggagtacctccgcatgggcttcgaggtgtccgcgtcctccttcttcctggaccgcggg 
aacagcaaggtgaagttcgtgaaggagaacccctacttcaccaaccgcatgagcgtgaacaaccagcccttcaagagcgag 
aacgacctgtcctactacaaggtgtacggcttgctggaccagaacatcctggagctgtacttcaacgacggcgacgtcgtgtcc 
accaacacctacttcatgaccaccgggaacgccctgggctccgtgaacatgacgacgggggtggacaacctgttctacatcga 
caagttccaggtgcgcgaggtcaagTGAcaattggcagcagcagctcggatagtatcgacacactctggacgctggtcgtgtga 
tggactgttgccgccacacttgctgccttgacctgtgaatatccctgccgcttttatcaaacagcctcagtgtgtttgatcttgtgtgtac 
gcgcttttgcgagttgctagctgcttgtgctatttgcgaataccacccccagcatccccttccctcgtttcatatcgcttgcatcccaacc 
gcaacttatctacgctgtcctgctatccctcagcgctgctcctgctcctgctcactgcccctcgcacagccttggtttgggctccgcctgt 
attctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacgggaagtagtgggatgggaacacaaatggaggatccc 
gcgtctcgaacagagcgcgcagaggaacgctgaaggtctcgcctctgtcgcacctcagcgcggcatacaccacaataaccacctga 
cgaatgcgcttggttcttcgtccattagcgaagcgtccggttcacacacgtgccacgttggcgaggtggcaggtgacaatgatcggt 
ggagctgatggtcgaaacgttcacagcctagggatatcgaattcctttcttgcgctatgacacttccagcaaaaggtagggcggg 

ctgcgagacggcttcccggcgctgcatgcaacaccgatgatgcttcgaccccccgaagctccttcggggctgcatgggcgctcc 

gatgccgctccagggcgagcgctgtttaaatagccaggcccccgattgcaaagacattatagcgagctaccaaagccatattc 

aaacacctagatcactaccacttctacacaggccactcgagcttgtgatcgcactccgctaagggggcgcctcttcctcttcgttt 

cagtcacaacccgcaaacactagtATGgccaccgcatccactttctcggcgttcaatgcccgctgcggcgacctgcgtcgctc 
ggcgggctccgggccccggcgcccagcgaggcccctccccgtgcgcgggcgcgccgaggtgcacgtgcaggtgacccactc 
cctggcccccgagaagcgcgagatcttcaactccctgaacaactgggcccaggagaacatcctggtgctgctgaaggacgt 
ggacaagtgctggcagccctccgacttcctgcccgactccgcctccgagggcttcgacgagcaggtgatggagctgcgcaa 
gcgctgcaaggagatccccgacgactacttcatcgtgctggtgggcgacatgatcaccgaggaggccctgcccacctacca 
gaccatgctgaacaccctggacggcgtgcgcgacgagaccggcgcctccctgaccccctgggccatctggacccgcgcctgg 
accgccgaggagaaccgccacggcgacctgctgaacaagtacctgtacctgtccggccgcgtggacatgaagcagatcga 
gaagaccatccagtacctgatcggctccggcatggacccccgcaccgagaacaacccctacctgggcttcatctacacctcct 
tccaggagcgcgccaccttcatctcccacggcaacaccgcccgcctggccaaggagcacggcgacctgaagctggcccaga 
tctgcggcatcatcgccgccgacgagaagcgccacgagaccgcctacaccaagatcgtggagaagctgttcgagatcgac 
cccgacggcaccgtgctggccctggccgacatgatgcgcaagaaggtgtccatgcccgcccacctgatgtacgacggccag 
gacgacaacctgttcgagaacttctcctccgtggcccagcgcctgggcgtgtacaccgccaaggactacgccgacatcctgg 
agttcctggtgggccgctgggacatcgagaagctgaccggcctgtccggcgagggccgcaaggcccaggactacgtgtgc 
accctgcccccccgcatccgccgcctggaggagcgcgcccagtcccgcgtgaagaaggcctccgccacccccttctcctggatc 
ttcggccgcgagatcaacctgatggactacaaggaccacgacggcgactacaaggaccacgacatcgactacaaggacg 
acgacgacaagTGAatcgatagatctcttaaggcagcagcagctcggatagtatcgacacactctggacgctggtcgtgtgatg 
gactgttgccgccacacttgctgccttgacctgtgaatatccctgccgcttttatcaaacagcctcagtgtgtttgatcttgtgtgtacg 
cgcttttgcgagttgctagctgcttgtgctatttgcgaataccacccccagcatccccttccctcgtttcatatcgcttgcatcccaaccg 
caacttatctacgctgtcctgctatccctcagcgctgctcctgctcctgctcactgcccctcgcacagccttggtttgggctccgcctgta 
ttctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacgggaagtagtgggatgggaacacaaatggaaagcttaa 
ttaagagctcttgttttccagaaggagttgctccttgagcctttcattctcagcctcgataacctccaaagccgctctaattgtggag 
ggggttcgaatttaaaagcttggaatgttggttcgtgcgtctggaacaagcccagacttgttgctcactgggaaaaggaccatcag 
ctccaaaaaacttgccgctcaaaccgcgtacctctgctttcgcgcaatctgccctgttgaaatcgccaccacattcatattgtgacgc 
ttgagcagtctgtaattgcctcagaatgtggaatcatctgccccctgtgcgagcccatgccaggcatgtcgcgggcgaggacaccc 
gccactcgtacagcagaccattatgctacctcacaatagttcataacagtgaccatatttctcgaagctccccaacgagcacctcc 
atgctctgagtggccaccccccggccctggtgcttgcggagggcaggtcaaccggcatggggctaccgaaatccccgaccggatc 
ccaccacccccgcgatgggaagaatctctccccgggatgtgggcccaccaccagcacaacctgctggcccaggcgagcgtcaaac 

168 



691 
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p4.24.2131361363.yybmat33136.2136613.2.266.2136.213A136p313.2.236.2.2.264•33A6613136131336.26w6mt36 

3.266p3.266p6A.2.213.266.2136.2.2.2.21364136136.246p6131361366A413613133.213.214.2.26.2.2136136.213.2.26.261313 
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A6A.266.21313.4136A366.21313613133.2.236.266A136.2.213.26.2.266613136A4136136.266.266.213661366p36.26 

P6P.21126112.246112.24.266.214266.266.266.24.2.2.2.21366;13.126.2.2136P.2461366P6A.246136.26.2.266.26; 
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j13.214613136;631311213136;631126112.213136;631366P.2136.2131366P6.2.2.2.2.2.2136P.26661313.26.241124.2136.2.26.2 

313613136136.21366P613112.2.26P61313.26.2.2136.2136.213661364136;63.12.2.2.2.24.21366A.M.2112.2.2.261364136136 

31313.26.26A61363136.2.2.241361313346p36.2.26.2.2.21361313613.2313136vAtA666A6.2.4.2.4.2.26.26.2.2.2136p 

4136136366.2.2133131336p136.244136pM3136.26.2.26.26w366.2131361313.266.24613133.266AMmamtA 

6613M6.2.213.2136.26666p313.2.2.2.21436.2.2131AMIA6613.26w613133.266A6AMNIA.2.2136.26.261313.2 
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otAtA6.2.2136136413.24.2.26.2.213.26.2.2136.236.266.4136136.214.24.26.2.413.2.2pwat3613.2.26.24AM.2.266 

31366133 . 6413.24.266613366.24.2.2.2.21366A6p6m136.23.2.26.2613133.2.26131366pc•MAIADM613.2 

613136136.2.26.2.266PN66.2.2112.2134112.26.2366P6P6v12466P136.2.2.26P613.2.21313411242.213.26.2.2.2.2.2.2.2 

3.2.2.2.26.24.213.2.2.26.21366136613.2.2.213 .26.26;63.2.24.2.2.2.266136.26112.2.26.266.2.2.2.2666.24.2666.266 
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.15,55.35D5D3D5.N5p45p D424.3.305.23.3M1Jp3D.4.15.304503.23.45.15D Co5.15,55,5 0.3MD.3 D 5D D.3 

.15,5.NX 0.24X 0.30.3 D.15AMDC0.3.45.3503.35.3D5p.15p D 5.23350.4DM p.3.3D p D5.3.3Dp 5D 5,55,5x•• bp 

,5.40.4C0W,5.3MCI,5,5W5.15,5.15C0.40,55Cop.3.3DD.3.35.3A.4.15,5pD CIDD.15pp bpD,55DC0.15XIMC ID 

D5.15MM.230.15,W.15W55.23.30.15A5C0.15W D D53.245.21555.30555M555D 533555 0535353p C 0  D.15 

5.235.455.35D.15.15.15X05Dp.3.3DD.4.3.2343.23,555.3DA5.3424D ,55,5,5,55.3.3W.45,50 DD D.3.245 

W Wbp 5 	 app.D5.30.344.23 0p5C0. 	5DLIDAD.4M3D.15.4DLID DP335300 D5W.4.15D3D55D.15,55D 

5,55X 0.45,50.4.15A5.3415,5 OW D D Cob 55.155p 5,505.4D5A.3.3 W5p5,50.2150.3.15p 5D 5.15,W.3.3.23.23 

p.34545D bp.3.1555503.30.3305,55D Dbp.23p D D Co i5Co 5 D.3.21543D3D 5D bp.15.3DD Co D D.40.344X 0,5C0  

.3.23,55X 0bp Dp3D 5.3Dp D5.4.3 D a 5D DC 0  p p D.3.NCIDA5.245,5D.WW5,55.3.30.15D DODD 55.150.3.3a3p.15.3 

D.3.4.3.345 D D bp bp.45,50.1WDD 5,5LICI,5,W ,W.15p 55D D.15pDp 5.3.15D3W55D D.15.15.3DM.1555D 

D 5M5D.4555.23.15.15D 5003550555 D D.24DD 55.215p 55.30.3.23.1555.15X 05.155.155.3.1555.215D 5.153.23 

5.155p 5.3 D C 0  D.15 ,W.15,5MX 0445.15,5MX 0  bp.= D.15.24X 0,W C045,5p bp bp 545.45,50.155.3.155p3 

bx•Ab.wbbp,Wboop.45.35.35.3obboDa5.3.35,5344eaplele222e1332e3e31123Bee231221e2132e22 
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C05.4D3Dp45p3D D. 3C0,5,W 55553053D 5MD D ,W.3.4.15,55p.3.15.3D D 5 55.3.303.3D5X 0.343Dp3D3C 0  COD D 

.23A5.45.305.155.3D 5.3D D.343W bp 5 Cob bp.ND.3 C 0  Cob D.3.3D5bp 54155.3D AbbLo D.3 Co p Dp3A.23D5.3DD 

505.15D 5 DD.343.3.150.23CIDDL 0  D ,W.15D 5X 0.15.3.3D WM343 D p.23.3D D 5 D 55 DD ,W.345CID,55,5D D.15D3DD 

555.15.23D bbp.343424.3.45.15.23A5,505.3415,550.15.24.3.3W5 D 5505.3.23.3D 55D 5 5 p.15,55D D. 	55 

Dp.24.4.3.30,55.15.3,553.5D D.3.3pX 05.305 D233033D3DD.45.3.15.3DA5 5 p 5 D 5.345D 5 5 p.230355.2303 

5 ODD D.3.N5p3C05.N5.3DLIDDp5D3C 0  D.2155 D D 530545303DM C 0  D.230.3.15.3M55.3.15D 5 bp.23.155.3.153D D.15 

WM D D bp.405.21505.2155D D bp3D aND bp 5 D 553050553DM D.3.15,50.23W5 D5.230.3 C 0  D.433.43450 D 

.35.155.4.3.23AD.24.24.15.155p.23.3D ODD D.23.1 W.343.15.23pW 5055 bp D D.3.3p3,55,W.15.40.15,55p.23 

5.35D555.3Dp3D5.3.3.3D 5.3.3D3 C 'D34343305 D.15p.215.3Dp Dp a 55D D3553430 5,5,5 ,55.15.3.2450.23DLID 
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23 e33 eep ee2e3 el2llee2le4222222e2422e3 e2 ee22e2e322pp e2332332342e32332e32epp3422p 
eepp323322e2peD2p2p4D224D4ene32e3322232e222p4D22323422423e2p34222e33422p3p e2 
2e222e24e32e22e2eep223222334234p2p ep2e24322332324433243422e2lep422ep enep424e2 
4D23423232423432323323444433224p3232e3323323242323233323232e23p2p3pe3323323322 

ioruisuoo asunisoomi 0:9TD muaaign3 •,y 

09Z :ON (II OIS 

V9 
1613133136.2136.2136313661313313m64133136.213.23136613133143136.266.2136.213.2.21366comprobbwa2propro 

6366.2.2.2.24.246136.266.2.213.2.2.26A6A366.2131341A6.266.21313613133.2.2.26366A136.2.213.26.2.266613136A3 

4•6136.266.266.213661366p36.26p6p313.2613.2.m6133.24.266.214.266.266366.24.2.2.2.213664•336.2.2136p3.2 

01366p6A346136.26.2.266.26A136.26.236.2.21461366p3.2136p3.2136A36136613.2.2.21361366p6A6136.2.2 

3.23.2.2.213.2461366p41366p66413314613136A3comt360.213.2613.2.213136A31366p3136.2131366p6.2.2.2.2.2.2 

136p3666131336.2413.24.2136.236.2.213613136136.21366p61313.23.26p6131336.2.2136.2136.21366136.4136A.2.2.2.2.2.2.2 

4.21366A.npa2.2.2.26136.4136136.2131336.26A6136.2136.2.2.241361313346p36.2.26.2.2.21361313613.2313136w6v36 

AbbA6.2.4.24.2.26.26.2.2.2136p4136136.266.2.213.2131336p136.244136pM3136.26.2.26.26w366.2131361313.26 

6.2.461313.2.266AM3313313136A613M6.2.213.2136.26666p313.2.2.2.214.26.23131AMIA6613A1361313.2.266 

AbAbbpw6p.2136.26361313313A136136.2.2.2.2.213.26.2.266.24.266.2136.21313.2.46p366.2.26.4136131A6.213.2.2 

13136p3.26.2.21360660.26p30.2.213136vA6.23aboant3.24.2.26.2.21126.2.2136.2.26.266.4136136.214.24.26.2.4112.2 

MPO136112.26.2NAMP.266.213661126;641124.2666P.2664P.2.2.21366;66P6v3.2136.2.2.2.26.2613112.2.26 

131366P1366P6VADM6112613136136.2.26.2.266PNA6.2.2112.2134112.26.2.266P6P6v12466P136.2.2.26; 

3613.2.2131341124.2.21126.2.2.2.2.2.2.2.2.2.2.2.26.24.2112.2.26.213661366112.2.21333M3M.26.26;63.2.24.2.2.2.266136.2613 

.2.2.26.266.2.2.2.2666.24.2666.26643646.26P3136.266.26P6.2.2.26;1311246.266.2PM.213.241126.2.2112.269 iv 

(pozpupdo-uopoo) asunisoomi 0:9 -D nunyarog D .10j 1100.0.1 .11-woo 

63Z :ON (111 OM 

52F2UT24p2e23442443222232242323424ppeee323342e2pp234e222ep2442222e 
32ee233424D4p2422313ep2pp 2332434pm ee2p332234e32244Dneleeep ep ep elm ee e34232e23 
22 ep322p 2ppeep e32ep epepp222424e222pppplee2ee2224e2323ppep epple2233e2333 
neee2pe4D 22224e322p ee3422e3222e22324432422433322pppep2242e2p4D2lepppeD2e23e 
epp4D2ee2p4D444e4epe242eDeele342e4eep enpep2le41ep e2e32e3e423pep2p3e3e22e232 
22323424e322e3324e3p2e23242ppp2pleplee2242lee2e3p324lee424342e32e244323e24244elep 

eDepep2pleee244243332plee3232344p2pme4232peeepp 23324p eeeeeepp2enepe22ee 
ee222p m432442443 e2e3332eep ee224342324234422442lee224p2eeeemee234422222e22424leepl 
32332eeepppeele234332e3puemp32 e2upp 20 e22ee2e3344442442e elleelp2eeeT3W 
eepepeeMlenMeOeenneD1M3lee3WeDeppeeeOppee3Weln1331311e0133n313 
111n1133e3e3n13333We313W313W313Wnn313331e13W3013neplelpeepnpee3331e3g 
113nlele3110313331133331e3n33333e3DeleennlepMpeplOen11113nne000113 



ZLT 

6136.214.24.26.241124.24.213136112613134.)6A6P.266.2136611260.413613112666P.24.242.26.2136.2.2136P6; 

112136.12.2.26.2.26.2.2.2.26131366P1366P6P.121366;613.2613136136.2.26.2.266P.M.4112.2112.2136;63.26.2.266P6P 

6j6.2.206P136.2.2.26P613.2.21311214.242.21126.2.2.2.2.2.26.24.24.2.2.2.2.26.2.26.213661366136.2.26613136112.246136.2.2 

6613136P.2666;6613112.26.266.21313.413613112.2A6.2.26613.2.2.266vA66131126661126;112.26.2.26.24.24.24.2.2 

13.2.2.261313336.413.413366.26.23.26.21366p3m36136.2.2p666136.266413.2.213613133.4336613133.26.2.4336.2.26.26 

3666.2.213.2.2.224.2424.2.2.2.2.213.2.2.2.2424.2.26.24.2.26.2.2641124.2.266;691VINe4De3.35D35.455.3.355D3D3 

.1555.35 55D3D5.N5pOp D424.3.305.23.3M1Jp3D.4.15.3DOD.3.23.45.15D Co5.15,55,5 0.3MCIDD,5C 'DJ 

.15,5.NX0.24X0.30.3 D.15AMDC0.3.45.3503.35.3D bpDbp D 53335 D.4DMp.3.3Cop D5.3.3Dp 5D 5 5,55x•• 5 p 

,5.40.4C0W,5.3MCI,5,5W5.15,5.15C0.40,55Cop.3.3DD.3.35.3A.4.15,5DDLID.15ppbpD,55DD.15XIMCID 

C0 5.15MM.230.15,W.15W55.23.30.1500.15W D D 5.3.245.21555.30555M555 D 533555 0535353p C 0  D.15 

5.235.4 5,5.3,5 D.15.15.15X05D p.3.3D D.4.3.2343.23,555.3DA5.3424D ,55,5,5,55.3.3W.45,5DD D D.3.245 

W W5p5C0 5.30.344.23 0 p5C0.4DDA5DLIDAD.4M3D.15.4DLID DP335300 D5W.4.15D3D55D.15,55D 

5,55X0.45,50.4.15A5.3415,5 OW D D Cob 55.155p 5,505.4D5A.3.3 W5p5,50.2150.3.15p 5D 5.15,W.3.3.23.23 

p.34545D5p3.15555D3.30.3.30,555 D Cob p.24.3 D DC ftLI 55 D.3.21543D3D 5D 5 p.15.3D D LID D.40.344X0,5 D 

.3.23,55X0bp Dp3D 5.3Dp D5.4.3 D a 5D DC 0  p p D.3.NCIDA5.245,5D.WW5,55.3.30.15D D D.3 D 55.150.3.3a3p.15.3 

03.4330PD bp bp.45,50.1 WM 5,5LICI,5,W ,W.15p 55D D.15pDp 5.3.15D3W55D D.15.15.3DM.1555D 

D 5 M5D.45,55.23.15.15D 5 Da15,505,55D D.24DD 55.215p 55.30.3.23.1555.15X0 5.155.155.3.1555. 215D5.15.3.23 

5.155p 5.3 D C 0  D.15,W.15,5MX0445.15,5MX 0  bp.= D.15.24X0,W C04 5 bp bp bp 545.45,50.155.3.155p3 

bx•Ab.wbbp,Wboop.45.35.35.3obboDa5.3.35,5344eeVplele222e1332e3e3112Deee231221e2132e22 

12231e2leepe2122e322122e23221123e332123eDepe31122331232ee232elle331231131122113232lee23 

appeppeeleepeppepele3223232e3133e32312131332313122ee2132Dee22e2e323232e2epee23131232 

33nenenleeepepeeMlenMeOeenneplelee3WeDeppeeeOppee3Weln1331311e 

0133n313M111M1pnepen313333M3e313M3313M3313M3nn313331e13M33013nelplelpeep 

Dpee3331e3n3nlele3110313331133331e3n33333e3Deleenmel3M113WeplOenmpng 

De0001131n11000e3pnepeeeplempn3M3331elen0133eMpnlnlpepepn3DMOpega 

leMlnlnpnenppepepepleOelen313e3n3e3MlleeDvaLboo.45,5a5.35.3,Wbo.2345Do 

3 C0 5.3W.3 Dp45p3D C 0.3 D 5, 5,5 55553053D 5WDD D ,W.3.4.15,55p.215.3DD555.3.303.3D5X0.343Dp3D3C 'ODD 

D.3.N,55.45.305.155.305.3D D.343 DAD 5D bbp.40.3 D D 50.3.30,55p 54155.3DA 55 Co D.3 Dp C 0  pDA.23 D 5.3 D 

D505350 500342335033D D.3 C 0  D ,W.15D 5X0.15.23D D.3.3D.WpDp.23.3DD 5055 D D,W3M5C0 D,55,5 DC0.15D3D 

D 555.15.23055p34343.4.3.45.35.3.3A5 5 C0 5.343 5,55X0.35.3.4.3.3W5 D 55D 53333055D 5 5 p.35,55 D D.3455 

pp.3.3pp3D,55.15.4,W.3.N5C 0  D.3.4.ND 5.3D 5 D.33.30.23D3D D.4533530 Ab 5 p 5D 5.4,5 C 0  5 bp.330.155.3.3D 

.150.3 C 0  =ADD D 5.45.3D D.3 Dp 5 DDLID.2355 D D 5.3C 0,5 	.3 C OD D.3 D ODD C 0.215.4,55.215D 5 5 p.23.155.3.153D D.3 

5 DDMD Dbp.4D 5335053355D Dbp3D D. 4C0  bp 5 D 55.3D 5D 553.23D D.3.15,50.3.3W5 D 5.3.3D3C 00.43.24345D 

D.15.1W3p.3.3AD.3.4.3.4.35.155p3.23D D.330.3.21W.34235.3.3p Wi5 D 5,55p D D.24.3.355,W.15.40.15,55p3 

353505553D p3D 5.3.23D 5.3.3D3DD.343423D5 al5p3.15.3Dp Dp Dbb D D3553430 5,5,5 ,W.15.23.450.3.3 D D 

3 D53423550 5.4p D.23.30.155.3D D.343,50.155.45.343W5 ODD D D.343.4.155.155.2155.3.23.15.155.23.23DD.4D 

.24.N D.4AD ,5,5 5 bp Dp.45DC0.150.23.3.3D55D.15D5.3.3a23.2455D5.4D5p.155.23.3.1W D 5.3W5C0.23Dp 5 5 

.4.3.3415,5505.3DD.3.15.3M5.15.3.45D55p5 D D 5 bp.45DD bp3D 530,53.433p D pW 5D 5.4D 5D DM p D 55D 

.23.45DD.2355.35.3.3D5a4C0 5,W D D 5033.43.215 D 5.3W5 bp MN 5 5 Co D 5.23.3D 5.15.3.450.3.230.3.4.3 D D.235.3 

.155p ,W.3.23.3D D 5D D5D.3.3W5 D5.230.3423D3Dp55.155.3a5bp.15D3Dp3pM Wbal5D5 505.245D 553 

.23.3D3C 0  D.3 D p3D bbp M.15,W.15p 5.350.215.15.33.305.40.23D3D5DD D.3434155.24.3.3D3DDDL 'DJ DpD ,5,5 

5,55,5x,.24.3,55.3.4.343.35.355.23pD5DLID.15.15DD5.23.235.40.3.15.40.3.2150.230,5505,55pDa2M5p3D5.3 

35.245.30.3.15.303.15555p4543.235.33 55,555.45.3.3D3D5.3D D5.3.3.3DDD Wi5 D.2343W5p3C0.35,W DD.3.15 

3055005D 5.305.3W5,5A.2155.3D D.3.3.2305.3DD5X0,55p 555 D D.3 D D.3.3.23.3D343D.15,55p.23.3.15.3.305.245 

DD 5D .3 D Db3D 5X0.3.3p.15.15 D. 4C0  5 D D.215.215.34155.3.355p bp.345p.3423,55D.15p bp 91 V33nn3 

leee3233Deepe312e3111231131331131332322222eep23313e3231e2121132e2Dpe3322eDepeplpeppel 
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VaLb DOD 

D5.305.305.3055DDDLVD5.4D3D5.30.330,55DDDLVD5.155.305.30.23055DDDLopa55X.215.3.3p55.3.15.24.3 

.30.3.23.355.3.4.3.15.15.3.15.23.3.235.35,W D.3.230.15.3.155.35.355.4a5o5.3.35.355.3,WobbpboDbpbppop bop 
.35,5a5.3x.3.4.3.35,5o5.3.235p.155.355.3.30.15pD5DD D.3.35,W.3.35.3.3a5p.3.45a3,5p55.3.3pD5.15.23,55.35 
5 a5.35.235.3.3w5 o 5 bpa 3o bo.3.3p.3 5 bp 5 o bp CIDDLID5D 5 bp.40.24.40.3.23.235.245D5bp.405,5p55.4D 

3W5CID,WDLIDDLID,W3D.150.23DD,W3C0 ,55p3D5.3.Wbbp,53.23.23.3Dbp.15,55DD5DD,W3Dpa5.33D.3.3D 

DC0 5,505.30,55p5DD.23.15p5DD.15.3.3.3pD5505.305,W.40.3.15.215.15.1505,W.343Dp.3.3.155.4D5D5.215.3 

5.15,55C0 5,505.3.215,55DD.3.45p5DD.15.3.3.3D3DD5DLIDDD5X5W,W55A5.15.3.3.30.215.15.15p.40.3.3D5 

D.3.155.3.30.15.230.3305.15.1W3D.155pDb.15.215.15X.155.3DD5DD.155.3.15.3.3.2155,55,55p3D3D55,55D5 

,5,5,55.305.15,55,5p.4.3.3.23Dpal5D5.3W5AW.15.15,55DD.3.3D,W,WbbpX5p3DD.15.15DLIDDAD5D 

5.233.230.235.355.34355.305.3555X5p3,55.3.15.3.4.15.355.303.3DD5p3.15.3.3D 5°55 D.15p3DDDLID5X5p3 

3 D 5D 5.N D.3.3p.15.3.3a15.2305.3.15.155.4D 5D 5.3D pDp 53.40.24343D Cob D.15D D. 4A,5 bp.155.3o 5 5 op ,5 by 
xboD.35,55p.24.34215.305.3.3D5p5X335.3.23.15.235.3.23.15DD5bpDbbpbp.3.3D555D.15DD5D5.3.15.3.15 
5 p.3440.230330 ,5,5 .235.3.355p5p55.24,55p 053.235p 5 ODD C 0  D.3 Dp43.30.15.23.23.3.15.24.3.4.23.23.15.3.15 

3 Db5D 5505.2155D Cob D.3.245D 53355 D D bp.1555 5,5C0  D.3.15.1553D D.4D 5 D D.3.3A5.2155 5.3.215,5X0 ,55,55 

D.35,550.15M.15.235.3.4.3.4.3.3p3D.23.15D D.235.40.40.355.35.3.235.30,55p3D Cob D5.3.4.3 bbbo 5.355.3x3 3 o 5 
D D.24.3.155 D D.3.15.24.215.235.35.1555.3.3a223.24.3424.23.3.23a23.23434215.3.4.335.3.35.40.24.3.35,W Di d 

(pazItupdo-uopoo) asunisoomi 0:9 ID muddigns a .10j 1100.0.1 .11-woo 
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5FORFO4p2e2 
3442443222232242323424433Deee323342e23343234e222e432442222e32ee23342434432422333e4324343 
2332434pmee243332234e32244334e4eeep ep e33 elm ee e34232e2322 m3322432433 eep e32e33e33e 
333222424e2223333pp4ee2ee2224e23233333e33e3334e2233e233334eee233e422224e32233ee342 
2e3222e22324432422433322333333e332242e2434324e33433e32e2Dee3333432ee2D4Dmeleppe242e3 
eele3442eleepe3433 ep2leue33e2e32e3e42343e332333e3e22e23222323424e322e3324e3332e2324 
24333332p4ep4ee2242lee2e343324ee424342e32e244323e24244e4emeDeppe3323leee244243332434 
ee323234443243433e42323Deee3432332443 eeeeee33432ene33 eneeee22243e3432442443e2e3332ee 
Dee224342324234422442lee224432eeeemee234422222e22424leepp2332eemppeele234332e343 
44e3444332e24433432442e22ee2e334444244eelleelp2eeeleeepepeeMleM0e0eenn 
enleMpMeenpeneppeeeOppeenpelM1331311e0133W313M111M1133M3en31.3333M3e313 
133131331313ne313331e13133013neplelpeeDnDee3331e3113nlele3110313331133331e3n 

33333e3Delen3Mlleln011nlnel3M0eMpinnpe0001131n11000e3pnepeeeple11113 
n313331eleeM133e113313nDepeppn31013enleM031npnenppepepepleOelen31 
Depepe322eelpple2e1WevaL6/3/33/36.2136.2136.213661311214.213b4112136.2112.213661311214.2136.266 
3136313.2.21366compt3664•336.2.4366.2.26.24.2.213.2.23.266.24.2.26.26.2.26.2.2.2.2.26.266A13.2.2.213.26.2.266.26.26 
0.4136136.236.266.26A1366p60.26p6p30.2613.2.26A06.40.2.4.2.266136.2.2.26p366.266.2.20.26p06.213133 
3M6.2.26.2.2136p3.4613.26p60.243136.26.2.266.26A136.26.2.26.231461366p3.21A1334.2.266p6136.213.2313 
1361366pNimpv3.2.2.2.2.26.2461366p41366p66.413.2130131360.21313.213136A313.2613.23131A6.21366p313 
6.2466p6.2.2.2.2.2.2136p36661313613136A3143136.2313.2.213.21366136.21366pbrombpboroampt366136.2 
1366A413.2.26.236.26.2613660.24.214.2.2.2.266.4136136.2.26.26.26A61366136.2.2.26Abovanbpbot336.2.2.213.2 
1313613133131364•640066A6.26.2.2.213.2.26.2636p413.2.213613.2.266.2.213.26.2313.2.2136.26.26A313366p136.26.2 
36.264•366.2131361313366.2.26.2.2.2.2666AMaxot366A6136606A.2136.26666p4.2.2.2.213proboantA 
A6.26.26061313.2.2136A6A66m36p3m336.261313.2464•6136.2.2.2.2.213.2.26.266.24266.2136.2666w6p36 
6.2.26.24.26.26;6313.2213136P.2.26.2.213613661126P313.2.213136406P.2.213613641124.2.26.2.213.26.2.2136.2.26.266413 



SEQ ID NO: 262 
C. tinctorius ACP-thioesterase at 412 fatty acid desaturase locus construct 

ctg 
cctgtggcctgtgttggcgcctatgtagtcaccccccctca cccaattgtcgccagtttgcgca ctccataaa ctcaaa a cagcagct 
tctgagctgcgctgttcaagaacacctctggggtttgctcacccgcgaggtcgacgcccagcatggctatcaagacgaacaggca 
gcctgtggagaagcctccgttca cgatcgggacgctgcgcaaggccatccccgcgca ctgtttcgagcgctcggcgcttcgtagca 
gcatgtacctggcctttgacatcgcggtcatgtccctgctcta cgtcgcgtcgacgta catcgaccctgca ccggtgcctacgtgggt 
caagtacggcatcatgtggccgctctactggttcttccaggtgtgtttgagggttttggttgcccgtattgaggtcctggtggcgcgc 
atggaggagaaggcgcctgtcccgctgacccccccggctaccctcccggcaccttccagggcgccttcggcacgggtgtctgggtg 
tgcgcgcacgagtgcggcca ccaggccttttcctccagccaggccatca a cga cggcgtgggcctggtgttccacagcctgctgct 
ggtgcccta cta ctcctggaagcactcgca ccgggtaccctttcttgcgctatgacacttccagcaaaaggtagggcgggctgcgag 
acggcttcccggcgctgcatgcaacaccgatgatgcttcgaccccccgaagctccttcggggctgcatgggcgctccgatgccgctc 
cagggcgagcgctgtttaaatagccaggcccccgattgcaaagacattatagcgagctaccaaagccatattcaaacacctagatc 
actaccacttctacacaggccactcgagcttgtgatcgcactccgctaagggggcgcctcttcctcttcgtttcagtcacaacccgca 
aactctagaatatcaATGctgctgcaggccttcctgttcctgctggccggcttcgccgccaagatcagcgcctccatgacgaac 
gagacgtccgaccgccccctggtgcacttcacccccaacaagggctggatgaacgaccccaacggcctgtggtacgacgaga 
aggacgccaagtggcacctgtacttccagtacaacccgaacgacaccgtctgggggacgcccttgttctggggccacgccacg 
tccgacgacctgaccaactgggaggaccagcccatcgccatcgccccgaagcgcaacgactccggcgccttctccggctccat 
ggtggtggactacaacaacacctccggcttcttcaacgacaccatcgacccgcgccagcgctgcgtggccatctggacctaca 
acaccccggagtccgaggagcagtacatctcctacagcctggacggcggctacaccttcaccgagtaccagaagaaccccgt 
gctggccgccaactccacccagttccgcgacccgaaggtcttctggtacgagccctcccagaagtggatcatgaccgcggcca 
agtcccaggactacaagatcgagatctactcctccgacgacctgaagtcctggaagctggagtccgcgttcgccaacgagggc 
ttcctcggctaccagtacgagtgccccggcctgatcgaggtccccaccgagcaggaccccagcaagtcctactgggtgatgttc 
atctccatcaaccccggcgccccggccggcggctccttcaaccagtacttcgtcggcagcttcaacggcacccacttcgaggcct 
tcgacaaccagtcccgcgtggtggacttcggcaaggactactacgccctgcagaccttcttcaacaccgacccgacctacggg 
agcgccctgggcatcgcgtgggcctccaactgggagtactccgccttcgtgcccaccaacccctggcgctcctccatgtccctcgt 
gcgcaagttctccctcaacaccgagtaccaggccaacccggagacggagctgatcaacctgaaggccgagccgatcctgaac 
atcagcaacgccggcccctggagccggttcgccaccaacaccacgttgacgaaggccaacagctacaacgtcgacctgtcca 
acagcaccggcaccctggagttcgagctggtgtacgccgtcaacaccacccagacgatctccaagtccgtgttcgcggacctct 
ccctctggttcaagggcctggaggaccccgaggagtacctccgcatgggcttcgaggtgtccgcgtcctccttcttcctggaccg 
cgggaacagcaaggtgaagttcgtgaaggagaacccctacttcaccaaccgcatgagcgtgaacaaccagcccttcaagag 
cgagaacgacctgtcctactacaaggtgtacggcttgctggaccagaacatcctggagctgtacttcaacgacggcgacgtcg 
tgtccaccaacacctacttcatgaccaccgggaacgccctgggctccgtgaacatgacgacgggggtggacaacctgttctac 
atcgacaagttccaggtgcgcgaggtcaagTGAcaattggcagcagcagctcggatagtatcgacacactctggacgctggtc 
gtgtgatggactgttgccgccacacttgctgccttgacctgtgaatatccctgccgcttttatcaaacagcctcagtgtgtttgatcttgt 
gtgtacgcgcttttgcgagttgctagctgcttgtgctatttgcgaataccacccccagcatccccttccctcgtttcatatcgcttgcatc 
ccaaccgcaacttatctacgctgtcctgctatccctcagcgctgctcctgctcctgctcactgcccctcgcacagccttggtttgggctc 
cgcctgtattctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacgggaagtagtgggatgggaacacaaatgga 
ggatcccgcgtctcgaacagagcgcgcagaggaacgctgaaggtctcgcctctgtcgcacctcagcgcggcatacaccacaataac 
cacctgacgaatgcgcttggttcttcgtccattagcgaagcgtccggttcacacacgtgccacgttggcgaggtggcaggtgacaat 
gatcggtggagctgatggtcgaaacgttcacagcctagggatatcgaattc 
ctttcttgcgctatgacacttccagcaaaaggtagggcgggctgcgagacggcttcccggcgctgcatgcaacaccgatgatg 
cttcgaccccccgaagctccttcggggctgcatgggcgctccgatgccgctccagggcgagcgctgtttaaatagccaggcccc 
cgattgcaaagacattatagcgagctaccaaagccatattcaaacacctagatcactaccacttctacacaggccactcgagc 
ttgtgatcgcactccgctaagggggcgcctcttcctcttcgtttcagtcacaacccgcaaacactagtATGgccaccgcatccac 
tttctcggcgttcaatgcccgctgcggcgacctgcgtcgctcggcgggctccgggccccggcgcccagcgaggcccctccccgt 
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33.26/3/36/3/336.266A/36.23/3.26.2.26p6amant36/366p366.24.266.2.26.24.26.26p6p3/3.2640.2426.2.246 
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p.34545D bp.3.1555503.30.3305,55D Dbp.23p PDC ftLI 55 D.3.21543D3D 5D bp.15.3DD Co D D.40.344X0,5C0  

.3.23,55X0bp Dp3D 5.3Dp D5.4.3 D a 5D DC 0  p p D.3.NCIDA5.245,5D.WW5,55.3.30.15D DODD 55.150.3.3a3p.15.3 

D.3.4.3.34 5 D D bp bp.45,50.1 WM ,5,5C 0 05,55 ,W.15p 5,5C0  D.15p.4.15.3.15D3W55 D D.15.15.3DM.1555D 

D 5M5D.4 555.233535 D 5003550555 D D.24D D 55.215p 55.30.3.23.1555.15X0 5.155.155.3.1555.215D 5.153.23 

5.155p 5.3 D C 0  D.15,W.15,5MX0445.15,5MX 0  5 p.3.3D D.15.24X0,W C045,5p bp bp 545.45,50.155.3.155p3 

bx•Ab.wbbp,Wboop.45.35.35.3obboDa5.3.35,5344eeVplele222e1332eDe31123eee231221e2132e22 
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3 C0 5.3W3Dp 45p3D C 0.3 D 5, 5,5 55553053D 5WDD D ,W.3.4.15,55p.215.3DD555.3.303.3D5X0.343Dp3D3C 0  ODD 

D.3.N,55.45.305.155.305.3D D.343 DAD 5D 5 5 p.40.3 C ID 5 D.3.3D55p54155.3DA,55C0  D.3 Dp Dp.3 ADD D 5.3 D 

D505350 5 D D.3423.150.23D D.3 C 0  D,W.15D5X0.15.23D D.3.3D.WpDp.23.3DD 5D 55D D ,W3M5C0  D 5 ,5,5 D D.15 DM 

D 555.15.23055p34343.4.3.45.35.3.3A5 5 C0 5.343 5 5,5X0.35.3.4.3.3W5D 55053333055D 5 5 p.35,55 D D.3455 

pp.3.3pp3D,55.15.4,55.3.N5C 0  D.3.4.ND 5.3D 50333033DM D.4533530 Ab bp 5D ,5.4 5 Co 5 5 p3.30.155.3.3D 

J50.3 C0 0  =ADD D 5.45.3D D.3 Dp 5 D.3 D D.23,55D D 5.3C 0,5 	5.3 C OD D.3 D ODD C 0.215.4,55.215D 5 5 p.23.155.3.153D D.3 

5C0.4D3C 0  D bp.4D 5335053355 D Dbp3D D.4D bp 5D 55.3D 5D 553.23D D.3.15,50.3.3W5D 5.3.3D3C 0  D.43.243450 

D.15.1W3p3DAD.3.4.3.4.35.155p3.23DD.3.30.3.21W.34235.3.3p Wi5 D 5,55p D D.24.3.355,W.15.40.15,55p3 

35.3505,55.3Dp3D5.3.23D 5.3.3D3D D.343423Dbal5p3.15.3Dp Dp Dbb DP3553430 5 ,5,5 ,W.15.23.450.3.3 D D 

3 D53423550 5.4p D.23.30.155.3D D.343 5 D.155.45.343W5D.3.3D D.343.4.155.155.2155.3.23.15.155.23.23D D.4D 

.3.4.ND.4AD,W 5 bp Dp.45D D.150.23.3.3D55D.1505.3.3a23.245505.4D5p.155.23.3.1W D 5.3W5C0.23Dp 5 5 

.43341555053D D.3.15.3M5.15.3.45D bbp 5D D 5 5 p.45D D bp3D 530,53.433p D pW 5 D 5.4D 5 D D.3 Dp D 55D 

.23.45DD.2355.35.3.3D5a4C0 5,W D D 5033.43.215 D 5.3W5 bp MN 5 5 Co D 5.23.3D 5.15.3.450.3.230.3.4.3 D D.235.3 

.155AW.3.23.3D D 5D Cob D.3.3W5 D 53303423M Dp 55.155.3D5 bp.15D3Dp.N.4D3W5 al5D5 505.245D 553 

.23.3D3C 0  CIDDp3D5,5pX0.215,W.15p 5.350.215.15.33.305.40.23D3D5DD D.343 4155.243DM D PDC 0  D.3 Dp D 55 

5,55,5x,.24.3,55.3.4.343.35.355.23pD5DLID.35.35DD5.23.235.40.3.35.403.23,50.230,5505,55pDa2M5p3D5.3 

35.245.30.3.15.303.15555p4543.235.33 55,555.45.3.3D3D5.3D D5.3.3.3DDD Wi5 D.2343W5p3C0.35,W DD.3.15 

3 Cobb D D 5 D 5.305.3W5,5A.2155.3DD.3.3.23D5DDLI5X0,55p 555D D.3 DD.3.3.23.30.3430.15,55p.23.3.15.3.305.245 

DD 5D 5.3 D Db3D 5X0.3.3p.15.15a4D 5 D D.215.215.34155.3.355p bp.345p.3423,55D.15p bp 91 bOnn3Ya5 
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6P.266.2.266131121311266.21313413613112.2.26;63.211213.2.2.26.21313.2.263M3VVA4p6.266436.26136.2mbp 

13.26.26.23.2413.23661313.26.26p6.2136664136.213.2m6343.26131361366A33613.26613.213136.21361313414.269ibe 

(pazItupdo-uopoo) asmaisoomi Xipupacis puoni 0:8T D-0:i7TD sunignif Tti Joj uo0b.1 'Irwoo 

39Z :ON CH OIS 

MeNeeV4432e23442443222232242323424433Deee323342e23343234e222e432442222e32ee2334243443 
2422333e43243432332434pmee243332234e32244334eleeepepeppeleppeee34232e2322e3332243243 
Deep e32e3De3De333222424e2223333pplee2ee2224e23233333e3De3334e2233e23333leee233e4322 
224e3223Dee3422e3222e22324432422433322333333e332242e2434324e33433e32e2Dee3333432ee2343 

4e4eppe242epee4e3442e4eepepppep2lene33e2e32eDe42343e332333e3e22e23222323424e322e3 
324e3332e232424333332434enee2242lee2e3433244ee424342e32e244323e24244elemeDeppe33234e 
ee244243332plee323234443243433e42323Deee3432332443eeeeee33432enme22eeee222pe34324 

42443e2e3332emee224342324234422442lee224432eeeemee234422222e224244eepp2332eee33433 
eele234332e34344e3444332e24433432442e22ee2e33444424431132eee1eee3epeeMleM0e1 
nennenleWW enpeneppe e e0p3 e enpeM1331310013n331nnmnlpne3 en31333 
npepin1331n1331n1nne3133301n13301n3 el30113 een33 ee3331enlln300311031333113 
3331.ene33333e3Deleenmeln0linlneinlOnn1111nnpe0001130M1000e3pnepee 
eplemlnpn133300eM133M13n1n1pep e3n3n1013 en1MMDM1n3 enpp epep enle 
0eleMlnenenenNeN3134916.26.21311213112.26.2.2.2.2.2.2413.21363/3646.26/1266.242/433/123/33/3/36.2 

6.2.26.26.2613112.12.26.266;6136.231361311266.26.26404136136.24.266.213661366P.26.26P6P3112.2136.26;61366 

j6.266.2.2661366P64.266.266.266.214.2136.2613.2.2646.2.26.2.2136P.24613.26P6P.266.213661311266.26;6136 

6131126.231461366P.2.2136;11266.2146P6136.21126461366P6P.261126112.2.26;6361361366P41366;366413 

3146131346.21311213136;63112613.2.2131120.21366P3136.2466P6.2.2.2.26.266P.266.26.2.26.2411214313112.26.2.213 

31313.2136.213136P613112.126P61313.26.264.21366136.21366P6A.266.213.2613646.24.214.2.2.26136413613660.26 

3.4661366136.2.2.241361313.246P.26.2.26.2.2.213.26.261311213136v6I6.y666.4664.2.2112.26.26.2.2.2136P413613 
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P.2.2136136413.24.2.26.2.21126.2.21366.26.2664136136.2146436.24112613.2421313613.2.26.2.244136P366.2136613 

360.24.26.2.2666P.24.242.2.2.2136.242136.466P6W3D6.2.2.2.26.2.26.2.2.2.26131366P1366P313112.21366;613.26 

13136136.2.266.266p4pwamamw36.26.2.266p6p6406.466pro63.2.26p613.2.21313413.24.2.21336.2613133.2.2 

6.2666.2.213.2.2.2.2366.26.20413.21366136.2136613133.213361361366403.2.2.2.2136p6p366.2.266131331313366.213134 

1361313.2.2.26A3.213.2133.2.26.21313332M575732A.m.26.2664.2636136.2mbp1336.26.2.2.2413.2.2661313.26.26p6 

3136664136.213.m6.24.2.261313613666.2.2613.26613313136.21361313.414369ibroepe3.35D35.455.3.355D3 D.3 

.1555.3555D3D 5.Nbp 45p D424.3.305.23.3Mbp3D.4.15.304503.23.45.15D Co5.15,5,5,5 0.3MD.3 D 5D D.3 

.15,5.NX 0.24X 0.30.3 D.15AM.3 D.3.45.350.3.35.3D5p3bp D 5.23350.4WD Dp.3.3Dp D5.3.3Dp 5 D 5,55,5x•• 5 p 
,5.40.4C0W,5.3MCI,5,5W5.15,5.15C0.40,55Cop.3.3DD.3.35.3A.4.15,5DDLID.15ppbpD,55DD.15XIMCID 

D5.15MM.230.15,W.15W55.23.30.15A5C0.15W D D 53.245.215 55.30,555M5,55D 533555 D 5.15.15.3p C 0  D.15 

5.235.455.35D.15.15.15X0 5Dp.3.3DD.4.3.2343.23,555.3DA5.3424D ,55,5,5,55.3.3W.45,5DLID D.3.245 

W Wbpb D5.30.344.3.3 0 p 5 D.4D D p, 5D C 0.3 A D.4XIDDC0.15.4C 0  D.3 C 0  D.3.15.3D D D 5W.4.15D3D 5, 5C0.15,55 D 

5,55X 0.45,50.4.15A5.3415,5 OW DD 0555.155p 5 505.4D 5A.3.3 C 0A.15,50.2150.3.15p 5D 5.15,W.3.3.23.23 



8LT 

23 meene2e3e424lee24 e4222222e2422e3 eSee22e2e3224333 e2332332342e32332e32e3343342243 
ee3343323322e233e323324343224D4ene32e3322232e222434322323422423e24334222e3342243343 e2 
2e222e24e32e22e2ee3322322233423443243 e332e24322332324433243422e24e33422e33 ene33424e2 

D2 

ioruisuoo aSUlaisoomi-dDivr s!untutuod snupw 

89Z :ON CH OIS 

VNNVddI44ASDJAIINVV2iNd2iM11ND2:11A111SD4112:111HCID1ADV11SDDDA4 

SVAVI1S011DCIND31>12:1A1111ADA11HS111SSdAS111MDIANANNAHONACI1CISM2id 
Vl D2:12:I IANV1NCI NDI dl>12:1SCI 1C11AD HiAdild 1 I1A2JA1 3 d INS12:12:112:IN N IN INAMASIV2i 

1113DDIX12:11dM12:1>IINDNNDSd_LAMSCIAllACIDMSdA2JCIA1A0lAnilAAMI1C12:12:111N1d1 
SDd DC:1CM DID2JAH N1V1101HNIA11111SV12:1CIVDRAS2:11Sd NO2:1d11DCIOARIMSdd 

CHCIA1INCId2:12:1d>IMCI1NI/V\ON1VV1d1111VV11INSMCIdlONEL2iNdVAldVVAICHCIN1 
Si IN dill DV>I N D N IN dA1HVNVV2:1 D2:11VS2:11di HVd1V>12:111DIld d d >11Ad02:1 ND! I VW 

appdad iIsumi avd z T v Imm asmaisoomi ogoads 0:71i sunignif Tti 

L9Z :ON CH OIS 

re-c.3v91,535.3CIDDLID.3.35.23.23 
3.24D3D5.305.45.150.155.343Dp3D.3.3a3DD5.15.215.15.15DD.23.3.15.15,WD5.23D5DD.155.15.15a4D5C05.23 

p55.3055Cobbp.15.15p5p3D.3.3D5.15,505,W.155.215,50,55p5.4.155.155.155.3Dpa5.150.3.15.45.3.15.3.3D 

bp.2450.15p5p.155.30,55DD.155.1WD55DD.15.3.3W5D55p3.3D5W.155.3DA.1505.30.15.450,55p5p3 

50.150.23.1W.15D5C0,55p3Wbbp,55.3W3W5DD.453DDDLID,W3D.150.3.3DD.45.30,55p3D5.3.45,5p5.3.23 

.15.155p.155.15.215.24D3DpOD.3.15.33DDLIDDD5DDLIbp5DD.23.15p5DD.15.15.3pD5505.30,55p,W.155.30.3 

505.45.4pDp.3.15D5.4D5C05,W.15.245,50,5505.3.3.24D5DCODA.215.215.3.23D.15.15DDDLID5X05X05,55 

ift455.4.3.30.215.15.23.3D5p3W5C05.155.23D5DD.15pDb.15.15p345,WD5.15.15DD5X0.155.3DD5DD.155.15 

D.23.23.3aWbbpDpD5.45,505.4D,W3D5.15,55,W.N.23.3.3Dp53.305,55,5p.45,50.15X0.15.3.230.45,W5 

bpX05p3C05.15.3.15.3.23D5X0,505.23.3.230.150.155.34155.305.3D 55p5p3,55.40.35p5.3.N5.30.3.3DDbp 5.15 

.23D5D55D.15p3D.3.3DD5X05p.3.3D5C05.40.24.215.3.30.15.230,55.15.155.ND5D5.3W5.4.15.240.150.343DD5 

D.3.15.3.344D5p.155.3D5balW.3415.215,55p.24.343.3.23D5.343D5.Nbbpba3D5.23.235.3.15.23.235DD55 

pa5,5p3DD.33D5,55D.15DD5C05.23,55.155p.344D.23D.3.30.405.35.3.15,5p5p5X05.WbbpD53.215p5D.23 

CID.40.343.30.15.35DD.23.15.15,W3DD.23.3.3.155.35.45.4D3D55D5.3055DD.230.15D5D55X0.23.3.23Dbpbp.15 

5.23,55DCODD.155.3Da4D5DD.3.23,55.3.3D3D.23.15.3DD.3.15.2.2b3b3bbb53415.155.4.15.35D5.3rn1pD.35.15 

3.3.240.2155DD.15.15p5.30,555.405.30345.3.4.3.15DD5D55A.2150.155D3C05.3D5DaNDp591V1. 

asmaisoomi oupacis 0:i7T:D sunignif Tti .10j 1100.0.1 .tywoo 

99Z :ON CH OIS 

v916.263/3/12/3/12.26.2.2.2.2.2.24/33/363/36 
30.2613.266.24.2142.2112.213.213136.26.2.26.26.2613112.12.26.266;6136.121361311266.26.26;134136136.24366.2136613 

M.2.26.26P6P.2112.2136.2601366;6366.2.2661366P64.266.266.266.2142136.26112.2646.2.26.2.2136P.24613 

36P6P366.213661313.266.26A136600.26.231461366p3.21A13.266.2146p6136.213.26.461366p6p3613.2613.2 

3.26A361361366p4136613664133146131346.21313.2131360.213.2613.2.2131346.21366p3136.2466p6.2.2.2.26.266 

p366.26.2.26.2413.21431313.2.26.2313.21313313631313613613133336p6131336.26.431366136.21366p6A366.213.26136 

46.24.214.2.2.26136.41361366A36.2.2061366136.2.2.2413613133.46p36.2.26.2.2.213.26.261313313136vAtA6M 

4664.2313.2.26.26.2.2.2136p4136136.266.2.2136131336p136.26.26p406A136.2636131364•366.2131361313.266.26 

13.2.2.2.2.2136AM.243136466136.41A6.2136.26666A43.2.2.214.26.2.21366A6p46613.26w36.2.2.213.466A 
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3/366p3/36.2.26.26.2.26.2.2.2.26A6p3666pbrumpt46/33.2.26.2.2.23/366/366pborannaboabot3.2.2p3p 

6.2.2=2/3/36/366/36.2.2.2.243.266p36.26p6/36.26.2.2.2.2.26p46A6p3m6/366/36.26.26A3/363/36.23/36A6 

at36/3.26p36.2.26.2.23/33/366/333/3/36vAtA6Mbrump3/3336.26.2.266Nrow6/33.266.23/33.263/43/36.2 

3/36p4/366pc•636.2.26.2.23/3.2664/336.2.2666/36.246/33.26A6p3/36/366A6/366A6A3/36.2.466p.26.2 

.2.2.2mboroopp36/364/33/1264•36.2.2.26.2.2/36A66pw6p3/3364,6m336.264•3433/3.23/3.23/3.2.26.24366 

3/36.23/33.44p6M6.246/3.23.263/3.23/3/336p6M66/366/3.26p6p3m33.264/3.23/36/366A.23/3.2.26.23/36 

comant33666A6/36.2/43.2p6.233nna6.26.26A.2.2.2.43.2.2.266/36.26/3.2.2.26.266.2.2.2.2666.2.43666.266 

3p646.26p3/36.266.26P6.2.2.26;00.246.266.2PM3/124/126.23/12.2691y4Ne4De3DDD.35.23.3DODD.45D3 

,5.344.3.344.3.15.35,55,55 D Co p 5.3.4.3 D.35.4D bAp 5D 5.4.3 D.3.355D3D3Dp430.23Dp D.N D 5D p.3 D.3 Co D D 

WC0.3.3,5C ID D.3.3Dp 5 C05.15WWM D 5 Co D D.3,5 05.3.3.23.15,50.215DM CoMbp 5.1505.15550.24.15.215X 05 

.4.15.1555X 0.35p 5 5,553433p 5D D 5.3.23.23.305.343,5D5X 05.23D3D D.15X 0.15p 5.155.3.3.34355.3D 5D 5.15p 

555.35,55wbb00003ba24poDobwp,53,543mDmeeVplele222e1332e3e31123eee231221e2132e22 

12231e2leepe2122e322122e23221123e332123eDepe31122331232ee232elle331231131122113232lee23 

appeppeeleepeppepele3223232e3133e32312131332313122ee2p2Dee22e2e323232e2epee23131232 

3334enenleeepepeeMlenMeOeenneplelee3WeDeppeeeOppee3Weln1331311e 

0133n313M11M1133e3e3n13333WeppW313W313Wnn313331epW3013nelplelpeep 

Dpee3331e3n3nlele3110313331133331e3n33333e3DeleenmepMpepenmpng 

De0001plen000e3p3nDeeeplempn3W331eleeMp3Mppepeppn3npen1 

n0031MnDeMppepepnpleOeleMpineDnneDnueenfaLboo.45,5a5.35.35,55o.3.345oco 

C05.4D3Dp45p3Da3D5,W55,55.305.3D5MDD,W.3.4.15,55p.3.15.3D D555.3.30.3.3D5X 0.343Dp3D3C 0  COD D 

.23A5.45.305.155.3D 5.3D D.343W bp 5 Cob 5 p.N D.3 C 0  D 5 D.3.3D5bp 54155.3DA,55D D.3 C 0  p DpDADDD 5.3D D 

505.15D 5 D D.343.3.150.23C 0  D.3 C 0  D,W.15D 5X 0.15.3.3D D.230.343 Dp.23.3D Cob D 5D D ,W.345D D 5 5,5C0  D.15D3C 0  D 

555.15.23D bbp.343424.3.45.15.23A5,505.3415,550.15.24.3.3W5D 55053333055 D 5 5 p.1555 D D.4 55 

Dp.24.4.3.30,55.15.3,55.3.45DD.3.N.405.3D 50.233033MP D.45.3.15.3DA5 bp& 5.345D 5 bp.230.155.23D3 

5 ODD D.3.N5p3C05.N5.3DLIDDpb PDC 0  D.2155D D 530545303DM C 0  D.230.3.15.3M55.3.15D 5 bp.23.155.3.153D D.15 

WM D D bp.405.21505.2155D D bp3DaND5p5 D 55.3D 5 D55.23.3D D.3.15,50.23W5D5.23D3 C 0  D.433.43450 D 

.35.155.4.3.23AD.24.24.15.155p.23.3D ODD D.23.1 W.343.15.23pW 5055 bp D D.3.3p3,55,W.15.40.15,55p.23 

53505553D p.3 D 5.3.3.3D 5.3.3D3 C 'D34343305 D.15p.215.3D pDpa 5,5 D D3553430 5,5,5 ,55.15.3.2450.23D D.3 

D 5.343.15,505.34303.3.30.355.3DD.343,50.155.45.343W5D3.3D D.343.4.155.355.3.155.23.3.15.155.3.3.23D D.40.23 

pXo.NALI ,5,5,5,5p D p.N5C 0  D.350.3.3.230,55D.1505.2303.23.45,505.4D5p.155.3.3.23,55D5DW5 D.3.3Dp 5,5.4 

3.341555 D 5.3DD.215.345.15.3.45055p5DD55p.45DD5p3D5.305.3.3pDp DpW 5D 5.4D 5D D.3 Co p a 550.23 

.45 D D.3.155.35.33D 5 D.4C0,5,5 5D D 50.23.42335D 5.3W5 bp445,5D D5.3.2305.35.3.450.3.3.3D.3.4.3 C 0  D.3.15.3.15 

bp ,55.3.3.3.3D D 5 D D 5 D.23W 5 D5.230.3423D3Dp55.355.30,55p.15D3Dp.4.4D3W5 D.15D 55D 5.3.N 5 D 55.23.23 

PDC 0  D.3 Dp3D55pCO3.15,W.15p5.150.3.15.15.3.2305.ND.3.3CIDD5.3DD.3434155.24.3.3D3D D.3 C 0  D.3 Co p a 5,5,5,5 

55M.4.155.3.3p43.15.155.24.3 D5.3DLID 5.15D D 5.23.3.15.40.235.40.23.350.33055 D 5,55p C 0  ODD D bp3D 5.305.3 

.45.30.3.15.30.215,55,55423.15.30,55,555.45.23D3D5.3D D 53.23D D.3 W5C0.3.343D ADD D.15,55C0  D.215.3D 5 

5 D D 5 D5.305.3W5,Wp.155.3DD.23.2305.3D D 5X 0,5,5p 555 D D.3 C 0  D.3.23.230.3430.15,55p.23.215.3.305.245.3D 5 

D 5.3DD 5.3D5X 0.3.4.3.15.150.4D 5D D.215.235.34155.3.155p5p345p342355 al5p by 91Ve pleleeNepp 

eee3233Deepe312e3111231131331131332322222eep23313e3231e2121132e2Dpe3322eDepepppeppel 

Deple2eppepeeepllele332eeeppep2e232elellepaeeeD2pe23333322e332eleeem213232e23222 

De2he331323321e23313232221e3213222231133132ee2333333e2311321e21e233epee321e3213232233311322 

e232132223222eMeeeeD2e331pepale13232113111333elae34323e3212223224422222432332e 

333242e32e3e22e2e2e32433223p32234e322ee2322umpen2pueepe2e3ppnpeneDe33333 

Dep232424424pe2p2e2e2422pe2e32mplen244242e44232324pppeeep42eple2ppee22223 

42e3e22e2p4e233234432324323224323e3233232en2e2323224e242pe32ennplp2De323pplp2 

3323324323ppe232e3342p2epee232433223e24e22ppenp224e342epepplee2e322ep4244332e 



atgaaccagcacgtgaacaacgtgacctacatcggctgggtgctggagtccatcccccaggagatcatcgacacccacgag 
ctgcagaccatcaccctggactaccgccgcgagtgccagcacgacgacatcgtggactccctgacctccgtggagccctccg 
agaacctggaggccgtgtccgagctgcgcggcaccaacggctccgccaccaccaccgccggcgacgaggactgccgcaac 
ttcctgcacctgctgcgcctgtccggcgacggcctggagatcaaccgcggccgcaccgagtggcgcaagaagtccgcccgca 
tggactacaaggaccacgacggcgactacaaggaccacgacatcgactacaaggacgacgacgacaagTGA atcgata 
gatctcttaaggcagcagcagctcggatagtatcgacacactctggacgctggtcgtgtgatggactgttgccgccacacttgctgcc 
ttgacctgtgaatatccctgccgcttttatcaaacagcctcagtgtgtttgatcttgtgtgtacgcgcttttgcgagttgctagctgcttg 
tgctatttgcgaataccacccccagcatccccttccctcgtttcatatcgcttgcatcccaaccgcaacttatctacgctgtcctgctatc 
cctcagcgctgctcctgctcctgctcactgcccctcgca cagccttggtttgggctccgcctgtattctcctggta ctgca a cctgta aa 
ccagca ctgcaatgctgatgcacggga agtagtgggatgggaa ca ca a atggaa agctta atta agagctcttgttttccagaagg 
agttgctccttgagcctttcattctcagcctcgataacctccaaagccgctctaattgtggagggggttcgaatttaaaagcttgga 
atgttggttcgtgcgtctggaacaagcccagacttgttgctcactgggaaaaggaccatcagctccaaaaaacttgccgctcaaac 
cgcgtacctctgctttcgcgcaatctgccctgttgaaatcgccaccacattcatattgtgacgcttgagcagtctgtaattgcctcag 
aatgtggaatcatctgccccctgtgcgagcccatgccaggcatgtcgcgggcgaggacacccgccactcgtacagcagaccattat 
gctacctcacaatagttcataacagtgaccatatttctcgaagctccccaacgagcacctccatgctctgagtggccaccccccggc 
cctggtgcttgcggagggcaggtcaaccggcatggggctaccgaaatccccgaccggatcccaccacccccgcgatgggaagaa 
tctctccccgggatgtgggcccaccaccagcacaacctgctggcccaggcgagcgtcaaaccataccacacaaatatccttggcat 
cggccctgaattccttctgccgctctgctacccggtgcttctgtccgaagcaggggttgctagggatcgctccgagtccgcaaaccct 
tgtcgcgtggcggggcttgttcgagcttgaagagc 

SEQ ID NO: 269 
coding region for Ricinus communis ACP-thioesterase (codon-optimized) 

ATGgccaccgcatccactttctcggcgttcaatgcccgctgcggcgacctgcgtcgctcggcgggctccgggccccggcgccca 
gcgaggcccctccccgtgcgcgggcgcgcccgctcctacgaggtgggcatcaacaagaccgccaccgtggagaccatcgcca 
acctgctgcaggaggtgggctgcaaccacgcccagtccgtgggcttctccaccgacggcttcgccaccaccacctccatgcgca 
agatgcacctgatctgggtgaccgcccgcatgcacatcgagatctacaagtaccccgcctggtccgacgtggtggaggtgga 
gacctggtgccagtccgagggccgcatcggcacccgccgcgactggatcctgaccgactacgccaccggccagatcatcggcc 
gcgccacctccaagtgggtgatgatgaaccaggacacccgccgcctgcagaaggtgaccgacgacgtgcgcgaggagtacc 
tggtgttctgcccccgcgagctgcgcctggccttccccgaggagaacaaccgctcctccaagaagatctccaagctggaggac 
cccgcccagtactccaagctgggcctggtgccccgccgcgccgacctggacatgaaccagcacgtgaacaacgtgacctacat 
cggctgggtgctggagtccatcccccaggagatcatcgacacccacgagctgcagaccatcaccctggactaccgccgcgagt 
gccagcacgacgacatcgtggactccctgacctccgtggagccctccgagaacctggaggccgtgtccgagctgcgcggcacc 
aacggctccgccaccaccaccgccggcgacgaggactgccgcaacttcctgcacctgctgcgcctgtccggcgacggcctgga 
gatcaaccgcggccgcaccgagtggcgcaagaagtccgcccgcatggactacaaggaccacgacggcgactacaaggacc 
acgacatcgactacaaggacgacgacgacaagTGA 

SEQ ID NO: 270 
C. camphora C14:0 thioesterase construct 

ctg 
gatgtccatcaccaggtccatgaggtctgccttgcgccggctgagccactgcttcgtccgggcggccaagaggagcatgagggag 
gactcctggtccagggtcctgacgtggtcgcggctctgggagcgggccagcatcatctggctctgccgcaccgaggccgcctccaa 
ctggtcctccagcagccgcagtcgccgccgaccctggcagaggaagacaggtgaggggggtatgaattgtacagaacaaccacg 
agccttgtctaggcagaatccctaccagtcatggctttacctggatgacggcctgcgaacagctgtccagcgaccctcgctgccgcc 
gcttctcccgcacgcttctttccagcaccgtgatggcgcgagccagcgccgcacgctggcgctgcgcttcgccgatctgaggacagt 
cggggaactctgatcagtctaaacccccttgcgcgttagtgttgccatcctttgcagaccggtgagagccgacttgttgtgcgccac 
cccccacaccacctcctcccagaccaattctgtcacctttttggcgaaggcatcggcctcggcctgcagagaggacagcagtgccc 
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agccgctgggggttggcggatgcacgctcaggtaccctttcttgcgctatgacacttccagcaaaaggtagggcgggctgcgagac 

ggcttcccggcgctgcatgcaacaccgatgatgcttcgaccccccgaagctccttcggggctgcatgggcgctccgatgccgctcca 

gggcgagcgctgtttaaatagccaggcccccgattgcaaagacattatagcgagctaccaaagccatattcaaacacctagatcac 

taccacttctacacaggccactcgagcttgtgatcgcactccgctaagggggcgcctcttcctcttcgtttcagtcacaacccgcaaa 

ctctagaatatca ATGatcgagcaggacggcctccacgccggctcccccgccgcctgggtggagcgcctgttcggctacgact 

gggcccagcagaccatcggctgctccgacgccgccgtgttccgcctgtccgcccagggccgccccgtgctgttcgtgaagaccg 

acctgtccggcgccctgaacgagctgcaggacgaggccgcccgcctgtcctggctggccaccaccggcgtgccctgcgccgcc 

gtgctggacgtggtgaccgaggccggccgcgactggctgctgctgggcgaggtgcccggccaggacctgctgtcctcccacct 

ggcccccgccgagaaggtgtccatcatggccgacgccatgcgccgcctgcacaccctggaccccgccacctgccccttcgacca 

ccaggccaagcaccgcatcgagcgcgcccgcacccgcatggaggccggcctggtggaccaggacgacctggacgaggagc 

accagggcctggcccccgccgagctgttcgcccgcctgaaggcccgcatgcccgacggcgaggacctggtggtgacccacgg 

cgacgcctgcctgcccaacatcatggtggagaacggccgcttctccggcttcatcgactgcggccgcctgggcgtggccgaccg 

ctaccaggacatcgccctggccacccgcgacatcgccgaggagctgggcggcgagtgggccgaccgcttcctggtgctgtacg 

gcatcgccgcccccgactcccagcgcatcgccttctaccgcctgctggacgagttcttcTGAcaattggcagcagcagctcggat 

agtatcgacacactctggacgctggtcgtgtgatggactgttgccgccacacttgctgccttgacctgtgaatatccctgccgcttttat 

caaacagcctcagtgtgtttgatcttgtgtgtacgcgcttttgcgagttgctagctgcttgtgctatttgcgaataccacccccagcatc 

cccttccctcgtttcatatcgcttgcatccca a ccgca acttatcta cgctgtcctgcta tccctcagcgctgctcctgctcctgctcact 

gcccctcgcacagccttggtttgggctccgcctgtattctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacggga 

agtagtgggatgggaacacaaatggaggatcccgcgtctcgaacagagcgcgcagaggaacgctgaaggtctcgcctctgtcgca 

cctcagcgcggcatacaccacaataaccacctgacgaatgcgcttggttcttcgtccattagcgaagcgtccggttcacacacgtgc 

cacgttggcgaggtggcaggtgacaatgatcggtggagctgatggtcgaaacgttcacagcctagggatatcgaattcctttcttgc 

gctatgacacttccagcaaaaggtagggcgggctgcgagacggcttcccggcgctgcatgcaacaccgatgatgcttcgacccccc 

gaagctccttcggggctgcatgggcgctccgatgccgctccagggcgagcgctgtttaaatagccaggcccccgattgcaaagaca 

ttatagcgagctaccaaagccatattcaaacacctagatcactaccacttctacacaggccactcgagcttgtgatcgcactccgct4 

agggggcgcctcttcctcttcgtttcagtcacaacccgcaaacactagtATGgccaccgcatccactttctcggcgttcaatgccc 

gctgcggcgacctgcgtcgctcggcgggctccgggccccggcgcccagcgaggcccctccccgtgcgcgcmcciccicccccgac 

tggtccatgctgttcgccgtgatcaccaccatcttctccgccgccgagaagcagtggaccaacctggagtggaagcccaagccc 

aaccccccccagctgctggacgaccacttcggcccccacggcctggtgttccgccgcaccttcgccatccgcagctacgaggtg 

ggccccgaccgctccaccagcatcgtggccgtgatgaaccacctgcaggaggccgccctgaaccacgccaagtccgtgggca 

tcctgggcgacggcttcggcaccaccctggagatgtccaagcgcgacctgatctgggtggtgaagcgcacccacgtggccgtg 

gagcgctaccccgcctggggcgacaccgtggaggtggagtgctgggtgggcgcctccggcaacaacggccgccgccacgac 

ttcctggtgcgcgactgcaagaccggcgagatcctgacccgctgcacctccctgagcgtgatgatgaacacccgcacccgccg 

cctgagcaagatccccgaggaggtgcgcggcgagatcggccccgccttcatcgacaacgtggccgtgaaggacgaggagat 

caagaagccccagaagctgaacgactccaccgccgactacatccagggcggcctgaccccccgctggaacgacctggacatc 

aaccagcacgtgaacaacatcaagtacgtggactggatcctggagaccgtgcccgacagcatcttcgagagccaccacatct 

cctccttcaccatcgagtaccgccgcgagtgcaccatggacagcgtgctgcagtccctgaccaccgtgagcggcggctcctccg 

aggccggcctggtgtgcgagcacctgctgcagctggagggcggcagcgaggtgctgcgcgccaagaccgagtggcgcccca 

agctgaccgactccttccgcggcatcagcgtgatccccgccgagtccagcgtgatggactacaaggaccacgacggcgactac 

aaggaccacgacatcgactacaaggacgacgacgacaagTGActcgaggcagcagcagctcggatagtatcgacacactct 

ggacgctggtcgtgtgatggactgttgccgccacacttgctgccttgacctgtgaatatccctgccgcttttatcaaacagcctcagtg 

tgtttgatcttgtgtgtacgcgcttttgcgagttgctagctgcttgtgctatttgcgaataccacccccagcatccccttccctcgtttcat 

atcgcttgcatcccaaccgcaacttatctacgctgtcctgctatccctcagcgctgctcctgctcctgctcactgcccctcgcacagcct 

tggtttgggctccgcctgtattctcctggta ctgca a cctgta aa ccagca ctgca atgctgatgca cggga agtagtgggatggga 

acacaaatggaaagcttgagctccttgttttccagaaggagttgctccttgagcctttcattctcagcctcgataacctccaaagccg 

ctctaattgtggagggggttcgaatttaaaagcttggaatgttggttcgtgcgtctggaacaagcccagacttgttgctcactggga 

aaaggaccatcagctccaaaaaacttgccgctcaaaccgcgtacctctgctttcgcgcaatctgccctgttgaaatcgccaccaca 
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ttcatattgtgacgcttgagcagtctgtaattgcctcagaatgtggaatcatctgccccctgtgcgagcccatgccaggcatgtcgc 
gggcgaggacacccgccactcgtacagcagaccattatgctacctcacaatagttcataacagtgaccatatttctcgaagctccc 
caacgagcacctccatgctctgagtggccaccccccggccctggtgcttgcggagggcaggtcaaccggcatggggctaccgaaa 
tccccgaccggatcccaccacccccgcgatgggaagaatctctccccgggatgtgggcccaccaccagcacaacctgctggccca 
ggcgagcgtcaaaccataccacacaaatatccttggcatcggccctgaattccttctgccgctctgctacccggtgcttctgtccga 
agcaggggttgctagggatcgctccgagtccgcaaacccttgtcgcgtggcggggcttgttcgagcttgaagagc 

SEQ ID NO: 271 
coding region for C. camphora C14:0 thioesterase (codon-optimized) 

ATGgccaccgcatccactttctcggcgttcaatgcccgctgcggcgacctgcgtcgctcggcgggctccgggccccggcgccca 
gcgaggcccctccccgtgcgcgaacacacccccgactggtccatgctgttcgccgtgatcaccaccatcttctccgccgccgaga 
agcagtggaccaacctggagtggaagcccaagcccaaccccccccagctgctggacgaccacttcggcccccacggcctggt 
gttccgccgcaccttcgccatccgcagctacgaggtgggccccgaccgctccaccagcatcgtggccgtgatgaaccacctgca 
ggaggccgccctgaaccacgccaagtccgtgggcatcctgggcgacggcttcggcaccaccctggagatgtccaagcgcgac 
ctgatctgggtggtgaagcgcacccacgtggccgtggagcgctaccccgcctggggcgacaccgtggaggtggagtgctggg 
tgggcgcctccggcaacaacggccgccgccacgacttcctggtgcgcgactgcaagaccggcgagatcctgacccgctgcacc 
tccctgagcgtgatgatgaacacccgcacccgccgcctgagcaagatccccgaggaggtgcgcggcgagatcggccccgcct 
tcatcgacaacgtggccgtgaaggacgaggagatcaagaagccccagaagctgaacgactccaccgccgactacatccagg 
gcggcctgaccccccgctggaacgacctggacatcaaccagcacgtgaacaacatcaagtacgtggactggatcctggagac 
cgtgcccgacagcatcttcgagagccaccacatctcctccttcaccatcgagtaccgccgcgagtgcaccatggacagcgtgct 
gcagtccctgaccaccgtgagcggcggctcctccgaggccggcctggtgtgcgagcacctgctgcagctggagggcggcagc 
gaggtgctgcgcgccaagaccgagtggcgccccaagctgaccgactccttccgcggcatcagcgtgatccccgccgagtccag 
cgtgatggactacaaggaccacgacggcgactacaaggaccacgacatcgactacaaggacgacgacgacaagTGA 

SEQ ID NO: 272 
C. camphora C14:0 specific thioesterase construct 

gaattcgccctcccgtgatcaca caggtgccttgcgagcgtgatca ca ctattttgggggtcctacagta ctga a atggtgaga agtc 
gta ctga aatcaaggatga a caatgaa aatggtgctgtggtggcttctcaa aggtcaaga atcagtcgctcgcgtcaggaa atcgc 
ggcgtcaa ccagcgtgggcgcggtcagtggccccgcactggtca ccatagcctctcctgcca cagtagcgatcccctgggcgttcac 
tctcagcagcggctgtactgcctcccagattttcttcttctggacctgcgggcgtgagaggatgagcagggtgggcca agggctcaat 
cctga a cggccctcattcggtttcca atcccaca aca cata cccacagcaggtcagaccacgcattccaccatgcgcaccaataacg 
tgtcctta cctgattgggtgtggcaggctccgtgga caggagtgcctcgtcccccgcccaga cccgctcccccgtca cggcggcgtcc 
gggacccgcagcggctcca ccgcggtgtgatccgcgttggcggcgcagagcagcatcccagccgatttgaccccgcgcatgctccg 
aggcttgaggttggccagcacca ccacccgccggccga ca aggtcctccagggtcacgtgccggaccaggccactcacgatggtgc 
gagggcccccctcctcgccgaggtcgatctgctcga cgta caga ctgcga catgcgtggcgagtggtcatcaga aggaagcaggtg 
tgcaga aggggca cgtggttggtattgagagtagccaa agctttgtgccaatcagaa agtcaa cgcagctgcctgcctggctcgcgt 
ac aattcctttcttgcgctatgacacttccagcaa aaggtagggcgggctgcgaga cggcttcccggcgctgca tgca aca ccgatg 

atgcttcgaccccccga agctccttcggggctgcatgggcgctccga tgccgctccagggcgagcgctgtttaa atagccaggcccc 

cgattgcaaagacattatagcgagctaccaaagcatattcaaacacctagatcactaccacttctacacaggccactcgagcttgtg 

atcgca ctccgctaagggggcgcctcttcccttcgtttcagtca ca a cccgca aa cggcgcgccATGctgctgcaggccttcctgtt 
cctgctggccggcttcgccgccaagatcagcgcctccatgacgaacgagacgtccgaccgccccctggtgcacttcacccccaa 
caagggctggatgaacgaccccaacggcctgtggtacgacgagaaggacgccaagtggcacctgtacttccagtacaaccc 
gaacgacaccgtctgggggacgcccttgttctggggccacgccacgtccgacgacctgaccaactgggaggaccagcccatc 
gccatcgccccgaagcgcaacgactccggcgccttctccggctccatggtggtggactacaacaacacctccggcttcttcaac 
gacaccatcgacccgcgccagcgctgcgtggccatctggacctacaacaccccggagtccgaggagcagtacatctcctacag 
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cctggacggcggctacaccttcaccgagtaccagaagaaccccgtgctggccgccaactccacccagttccgcgacccgaagg 

tcttctggtacgagccctcccagaagtggatcatgaccgcggccaagtcccaggactacaagatcgagatctactcctccgacg 

acctgaagtcctggaagctggagtccgcgttcgccaacgagggcttcctcggctaccagtacgagtgccccggcctgatcgag 

gtccccaccgagcaggaccccagcaagtcctactgggtgatgttcatctccatcaaccccggcgccccggccggcggctccttc 

aaccagtacttcgtcggcagcttcaacggcacccacttcgaggccttcgacaaccagtcccgcgtggtggacttcggcaagga 

ctactacgccctgcagaccttcttcaacaccgacccgacctacgggagcgccctgggcatcgcgtgggcctccaactgggagta 

ctccgccttcgtgcccaccaacccctggcgctcctccatgtccctcgtgcgcaagttctccctcaacaccgagtaccaggccaacc 

cggagacggagctgatcaacctgaaggccgagccgatcctgaacatcagcaacgccggcccctggagccggttcgccacca 

acaccacgttgacgaaggccaacagctacaacgtcgacctgtccaacagcaccggcaccctggagttcgagctggtgtacgc 

cgtcaacaccacccagacgatctccaagtccgtgttcgcggacctctccctctggttcaagggcctggaggaccccgaggagta 

cctccgcatgggcttcgaggtgtccgcgtcctccttcttcctggaccgcgggaacagcaaggtgaagttcgtgaaggagaaccc 

ctacttcaccaaccgcatgagcgtgaacaaccagcccttcaagagcgagaacgacctgtcctactacaaggtgtacggcttgc 

tggaccagaacatcctggagctgtacttcaacgacggcgacgtcgtgtccaccaacacctacttcatgaccaccgggaacgcc 

ctgggctccgtgaacatgacgacgggggtggacaacctgttctacatcgacaagttccaggtgcgcgaggtcaagTGAttaa 

ttaactcgaggcagcagcagctcggatagtatcgacacactctggacgctggtcgtgtgatggactgttgccgccacacttgctgc 

cttgacctgtgaatatccctgccgcttttatcaaacagcctcagtgtgtttgatcttgtgtgtacgcgcttttgcgagttgctagctgct 

tgtgctatttgcgaataccacccccagcatcccctccctcgtttcatatcgcttgcatcccaaccgcaacttatctacgctgtcctgct 

atccctcagcgctgctcctgctcctgctcactgcccctcgcacagccttggtttgggctccgcctgtattctcctggtactgcaacctgt 

aaaccagcactgcaatgctgatg 

cacgggaagtagtgggatgggaacacaaatggaaagcttgagctcctttcttgcgctatgacacttccagcaaaaggtagggcgg 

gctgcgagacggcttcccggcgctgcatgcaacaccgatgatgcttcgaccccccgaagctccttcggggctgcatgggcgctccga 

tgccgctccagggcgagcgctgtttaaatagccaggcccccgattgcaaagacattatagcgagctaccaaagccatattcaaaca 

cctagatcactaccacttctacacaggccactcgagcttgtgatcgcactccgctaagggggcgcctcttcctcttcgtttcagtcaca 

acccgcaaacactagtATGacgttcggggtcgccctcccggccatgggccgcggtgtctcccttccccggcccagggtcgcggt 

gcgcgcccagtcggcgagtcaggttttggagagcgcmcciccicccccgactggtccatgctgttcgccgtgatcaccaccatctt 

ctccgccgccgagaagcagtggaccaacctggagtggaagcccaagcccaaccccccccagctgctggacgaccacttcggc 

ccccacggcctggtgttccgccgcaccttcgccatccgcagctacgaggtgggccccgaccgctccaccagcatcgtggccgtg 

atgaaccacctgcaggaggccgccctgaaccacgccaagtccgtgggcatcctgggcgacggcttcggcaccaccctggaga 

tgtccaagcgcgacctgatctgggtggtgaagcgcacccacgtggccgtggagcgctaccccgcctggggcgacaccgtgga 

ggtggagtgctgggtgggcgcctccggcaacaacggccgccgccacgacttcctggtgcgcgactgcaagaccggcgagatc 

ctgacccgctgcacctccctgagcgtgatgatgaacacccgcacccgccgcctgagcaagatccccgaggaggtgcgcggcg 

agatcggccccgccttcatcgacaacgtggccgtgaaggacgaggagatcaagaagccccagaagctgaacgactccaccg 

ccgactacatccagggcggcctgaccccccgctggaacgacctggacatcaaccagcacgtgaacaacatcaagtacgtgga 

ctggatcctggagaccgtgcccgacagc 

atcttcgagagccaccacatctcctccttcaccatcgagtaccgccgcgagtgcaccatggacagcgtgctgcagtccctgacca 

ccgtgagcggcggctcctccgaggccggcctggtgtgcgagcacctgctgcagctggagggcggcagcgaggtgctgcgcgc 

caagaccgagtggcgccccaagctgaccgactccttccgcggcatcagcgtgatccccgccgagtccagcgtgatggactaca 

aggaccacgacggcgactacaaggaccacgacatcgactacaaggacgacgacgacaagTGAgcagcagcagc 

tcggatagtatcgacacactctggacgctggtcgtgtgatggactgttgccgccacacttgctgccttgacctgtgaatatccctgcc 

gcttttatcaaacagcctcagtgtgtttgatcttgtgtgtacgcgcttttgcgagttgctagctcttgtgctatttgcgaataccacccc 

cagcatccccttccctcgtttcatatcgcttgcatcccaaccgcaacttatctacgctgtcctgctatccctcagcgctgctcctgctcc 

tgctcactgcccctcgcacagccttggtttgggctccgcctgtattctcctggtactgcaacctgtaaaccagcactgcaatgctgat 

gcacgggaagtagtgggatgggaacacaaatggaaagctggtacccgtacccatcagcatccgggtgaatcttggcctccaagat 

atggccaatcctcacatccagcttggcaaaatcgactagactgtctgcaagtgggaatgtggagcacaaggttgcttgtagcgatcg 

acagactggtggggtacattgacaggtgggcagcgccgcatccatcgtgcctgacgcgagcgccgccggttgctcgcccgtgcctg 

ccgtcaaagagcggcagagaaatcgggaaccgaaaacgtcacattgcctgatgttgttacatgctggactagactttcttggcgtgg 
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gtctgctcctcgccaggtgcgcgacgcctcggggctgggtgcgagggagccgtgcggccacgcatttgacaagacccaaagctcgc 
atctcagacggtcaaccgttcgtattatacattcaacatatggtacatacgcaaaaagcatgccaacgatgacataggcgaattc 

SEQ ID NO: 273 
C. camphora C14:0 specific thioesterase construct 

gctcttcg,gccgccgccactcctgctcgagcgcgcccgactcgcgctccgcctgcgcccgcgcgtgcgccgccagcgccttggccttt 
tcgccgcgctcgtgcgcgtcgctgatgtccatcaccaggtccatgaggtctgccttgcgccggctgagccactgcttcgtccgggcg 
gccaagaggagcatgagggaggactcctggtccagggtcctgacgtggtcgcggctctgggagcgggccagcatcatctggctct 
gccgcaccgaggccgcctccaactggtcctccagcagccgcagtcgccgccgaccctggcagaggaagacaggtgaggggggta 
tgaattgtacagaacaaccacgagccttgtctaggcagaatccctaccagtcatggctttacctggatgacggcctgcgaacagct 
gtccagcgaccctcgctgccgccgcttctcccgcacgcttctttccagcaccgtgatggcgcgagccagcgccgcacgctggcgctg 
cgcttcgccgatctgaggacagtcggggaactctgatcagtctaaacccccttgcgcgttagtgttgccatcctttgcagaccggtg 
agagccgacttgttgtgcgccaccccccacaccacctcctcccagaccaattctgtcacctttttggcgaaggcatcggcctcggcct 
gcagagaggacagcagtgcccagccgctgggggttggcggatgcacgctcaggtaccctttcttgcgctatgacacttccagcaaa 
aggtagggcgggctgcgagacggcttcccggcgctgcatgcaacaccgatgatgcttcgaccccccgaagctccttcggggctgca 
tgggcgctccgatgccgctccagggcgagcgctgtttaaatagccaggcccccgattgcaaagacattatagcgagctaccaaagc 
catattcaaacacctagatcactaccacttctacacaggccactcgagcttgtgatcgcactccgctaagggggcgcctcttcctctt 
cgtttcagtcacaacccgcaaaciggcgcgccATGctgctgcaggccttcctgttcctgctggccggcttcgccgccaagatcagc 
gcctccatgacgaacgagacgtccgaccgccccctggtgcacttcacccccaacaagggctggatgaacgaccccaacggcct 
gtggtacgacgagaaggacgccaagtggcacctgtacttccagtacaacccgaacgacaccgtctgggggacgcccttgttct 
ggggccacgccacgtccgacgacctgaccaactgggaggaccagcccatcgccatcgccccgaagcgcaacgactccggcg 
ccttctccggctccatggtggtggactacaacaacacctccggcttcttcaacgacaccatcgacccgcgccagcgctgcgtggc 
catctggacctacaacaccccggagtccgaggagcagtacatctcctacagcctggacggcggctacaccttcaccgagtacc 
agaagaaccccgtgctggccgccaactccacccagttccgcgacccgaaggtcttctggtacgagccctcccagaagtggatc 
atgaccgcggccaagtcccaggactacaagatcgagatctactcctccgacgacctgaagtcctggaagctggagtccgcgtt 
cgccaacgagggcttcctcggctaccagtacgagtgccccggcctgatcgaggtccccaccgagcaggaccccagcaagtcct 
actgggtgatgttcatctccatcaaccccggcgccccggccggcggctccttcaaccagtacttcgtcggcagcttcaacggcac 
ccacttcgaggccttcgacaaccagtcccgcgtggtggacttcggcaaggactactacgccctgcagaccttcttcaacaccga 
cccgacctacgggagcgccctgggcatcgcgtgggcctccaactgggagtactccgccttcgtgcccaccaacccctggcgctc 
ctccatgtccctcgtgcgcaagttctccctcaacaccgagtaccaggccaacccggagacggagctgatcaacctgaaggccg 
agccgatcctgaacatcagcaacgccggcccctggagccggttcgccaccaacaccacgttgacgaaggccaacagctacaa 
cgtcgacctgtccaacagcaccggcaccctggagttcgagctggtgtacgccgtcaacaccacccagacgatctccaagtccgt 
gttcgcggacctctccctctggttcaagggcctggaggaccccgaggagtacctccgcatgggcttcgaggtgtccgcgtcctcc 
ttcttcctggaccgcgggaacagcaaggtgaagttcgtgaaggagaacccctacttcaccaaccgcatgagcgtgaacaacc 
agcccttcaagagcgagaacgacctgtcctactacaaggtgtacggcttgctggaccagaacatcctggagctgtacttcaac 
gacggcgacgtcgtgtccaccaacacctacttcatgaccaccgggaacgccctgggctccgtgaacatgacgacgggggtgg 
acaacctgttctacatcgacaagttccaggtgcgcgaggtcaagTGAcaattggcagcagcagctcggatagtatcgacacac 
tctggacgctggtcgtgtgatggactgttgccgccacacttgctgccttgacctgtgaatatccctgccgcttttatcaaacagcctca 
gtgtgtttgatcttgtgtgtacgcgcttttgcgagttgctagctgcttgtgctatttgcgaataccacccccagcatccccttccctcgttt 
catatcgcttgcatcccaaccgcaacttatctacgctgtcctgctatccctcagcgctgctcctgctcctgctcactgcccctcgcacag 
ccttggtttgggctccgcctgtattctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacgggaagtagtgggatgg 
gaacacaaatggaggatcccgcgtctcgaacagagcgcgcagaggaacgctgaaggtctcgcctctgtcgcacctcagcgcggca 
tacaccacaataaccacctgacgaatgcgcttggttcttcgtccattagcgaagcgtccggttcacacacgtgccacgttggcgaggt 
ggcaggtgacaatgatcggtggagctgatggtcgaaacgttcacagcctagggatatcgaattcggccgacaggacgcgcgtca 
aaggtgctggtcgtgtatgccctggccggcaggtcgttgctgctgctggttagtgattccgcaaccctgattttggcgtcttatt 
ttggcgtggcaaacgctggcgcccgcgagccgggccggcggcgatgcggtgccccacggctgccggaatccaagggagg 
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caagagcgcccgggtcagttgaagggctttacgcgcaaggtacagccgctcctgcaaggctgcgtggtggaattggacgt 
gcaggtcctgctgaagttcctccaccgcctcaccagcggacaaagcaccggtgtatcaggtccgtgtcatccactctaaaga 
gctcgactacgacctactgatggccctagattcttcatcaaaaacgcctgagacacttgcccaggattgaaactccctgaag 
ggaccaccaggggccctgagttgttccttccccccgtggcgagctgccagccaggctgtacctgtgatcgaggctggcggga 
aaataggcttcgtgtgctcaggtcatgggaggtgcaggacagctcatgaaacgccaacaatcgcacaattcatgtcaagct 
aatcagctatttcctcttcacgagctgtaattgtcccaaaattctggtctaccgggggtgatccttcgtgtacgggcccttccctc 
aaccctaggtatgcgcgcatgcggtcgccgcgcaactcgcgcgagggccgagggtttgggacgggccgtcccgaaatgca 
gttgcacccggatgcgtggcaccttttttgcgataatttatgcaatggactgctctgcaaaattctggctctgtcgccaacccta 
ggatcagcggcgtaggatttcgtaatcattcgtcctgatggggagctaccgactaccctaatatcagcccgactgcctgacgc 
cagcgtccacttttgtgcacacattccattcgtgcccaagacatttcattgtggtgcgaagcgtccccagttacgctcacctgttt 
cccgacctccttactgttctgtcgacagagcgggcccacaggccggtcgcagccactagtATGgccaccgcatccactttctcg 
gcgttcaatgcccgctgcggcgacctgcgtcgctcggcgggctccgggccccggcgcccagcgaggcccctccccgtgcgcgct 
accicacccccgactggtccatgctgttcgccgtgatcaccaccatcttctccgccgccgagaagcagtggaccaacctggagtg 
gaagcccaagcccaaccccccccagctgctggacgaccacttcggcccccacggcctggtgttccgccgcaccttcgccatccgc 
agctacgaggtgggccccgaccgctccaccagcatcgtggccgtgatgaaccacctgcaggaggccgccctgaaccacgcca 
agtccgtgggcatcctgggcgacggcttcggcaccaccctggagatgtccaagcgcgacctgatctgggtggtgaagcgcacc 
cacgtggccgtggagcgctaccccgcctggggcgacaccgtggaggtggagtgctgggtgggcgcctccggcaacaacggc 
cgccgccacgacttcctggtgcgcgactgcaagaccggcgagatcctgacccgctgcacctccctgagcgtgatgatgaacac 
ccgcacccgccgcctgagcaagatccccgaggaggtgcgcggcgagatcggccccgccttcatcgacaacgtggccgtgaag 
gacgaggagatcaagaagccccagaagctgaacgactccaccgccgactacatccagggcggcctgaccccccgctggaac 
gacctggacatcaaccagcacgtgaacaacatcaagtacgtggactggatcctggagaccgtgcccgacagcatcttcgaga 
gccaccacatctcctccttcaccatcgagtaccgccgcgagtgcaccatggacagcgtgctgcagtccctgaccaccgtgagcg 
gcggctcctccgaggccggcctggtgtgcgagcacctgctgcagctggagggcggcagcgaggtgctgcgcgccaagaccg 
agtggcgccccaagctgaccgactccttccgcggcatcagcgtgatccccgccgagtccagcgtgatggactacaaggaccac 
gacggcgactacaaggaccacgacatcgactacaaggacgacgacgacaagTGA=mttaattaactcgaggcagca 
gcagctcggatagtatcgacacactctggacgctggtcgtgtgatggactgttgccgccacacttgctgccttgacctgtgaatatcc 
ctgccgcttttatcaaacagcctcagtgtgtttgatcttgtgtgtacgcgcttttgcgagttgctagctgcttgtgctatttgcgaatacc 
acccccagcatccccttccctcgtttcatatcgcttgcatcccaaccgcaacttatctacgctgtcctgctatccctcagcgctgctcct 
gctcctgctcactgcccctcgcacagccttggtttgggctccgcctgtattctcctggtactgcaacctgtaaaccagcactgcaatgc 
tgatgcacgggaagtagtgggatgggaacacaaatggaaagctgtagagctccttgttttccagaaggagttgctccttgagccttt 
cattctcagcctcgataacctccaaagccgctctaattgtggagggggttcgaatttaaaagcttggaatgttggttcgtgcgtctg 
gaacaagcccagacttgttgctcactgggaaaaggaccatcagctccaaaaaacttgccgctcaaaccgcgtacctctgctttcgc 
gcaatctgccctgttgaaatcgccaccacattcatattgtgacgcttgagcagtctgtaattgcctcagaatgtggaatcatctgccc 
cctgtgcgagcccatgccaggcatgtcgcgggcgaggacacccgccactcgtacagcagaccattatgctacctcacaatagttca 
taacagtgaccatatttctcgaagctccccaacgagcacctccatgctctgagtggccaccccccggccctggtgcttgcggagggc 
aggtcaaccggcatggggctaccgaaatccccgaccggatcccaccacccccgcgatgggaagaatctctccccgggatgtgggc 
ccaccaccagcacaacctgctggcccaggcgagcgtcaaaccataccacacaaatatccttggcatcggccctgaattccttctgc 
cgctctgctacccggtgcttctgtccgaagcaggggttgctagggatcgctccgagtccgcaaacccttgtcgcgtggcggggcttg 
ttcgagcttgttcgagcttgaagagcctctagagtcgacctgcaggcatgcaagcttggcgtaatcatggtcatagctgtttcctgtgt 
gaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagcctggggtgcctaatgagtgagctaa 
ctcacattaattgcgttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcgg 
ggagaggcggtttgcgtattgggcgctcttcc 

SEQ ID NO: 274 
U. Americana C10:0-C16:0 specific thioesterase in a SAD locus 
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gctcttccgcctggagctggtgcagagcatggggcagtttgcggaggagagggtgctccccgtgctgcaccccgtggacaagctgt 

ggcagccgcaggacttcctgcccgaccccgagtcgcccgacttcgaggaccaggtggcggagctgcgcgcgcgcgccaaggacct 

gcccgacgagtactttgtggtgctggtgggcgacatgatcacggaggaggcgctgccgacctacatggccatgctcaacaccttgg 

acggtgtgcgcgacgacacgggcgcggctgaccacccgtgggcgcgctggacgcggcagtgggtggccgaggagaaccggcac 

ggcgacctgctgaacaagtactgttggctgacggggcgcgtcaacatgcgggccgtggaggtgaccatcaacaacctgatcaag 

agcggcatgaacccgcagacggacaacaacccttacttgggcttcgtctacacctccttccaggagcgcgccaccaagtaggtac 

cctttcttgcgctatgacacttccagcaaaaggtagggcgggctgcgagacggcttcccggcgctgcatgcaacaccgatgatgctt 

cgaccccccgaagctccttcggggctgcatgggcgctccgatgccgctccagggcgagcgctgtttaaatagccaggcccccgattg 

caaagacattatagcgagctaccaaagccatattcaaacacctagatcactaccacttctacacaggccactcgagcttgtgatcgc 

actccgctaagggggcgcctcttcctcttcgtttcagtcacaacccgcaaactctagaatatcaatatcaATGctgctgcaggcctt 

cctgttcctgctggccggcttcgccgccaagatcagcgcctccatgacgaacgagacgtccgaccgccccctggtgcacttcacc 

cccaacaagggctggatgaacgaccccaacggcctgtggtacgacgagaaggacgccaagtggcacctgtacttccagtac 

aacccgaacgacaccgtctgggggacgcccttgttctggggccacgccacgtccgacgacctgaccaactgggaggaccagc 

ccatcgccatcgccccgaagcgcaacgactccggcgccttctccggctccatggtggtggactacaacaacacctccggcttctt 

caacgacaccatcgacccgcgccagcgctgcgtggccatctggacctacaacaccccggagtccgaggagcagtacatctcct 

acagcctggacggcggctacaccttcaccgagtaccagaagaaccccgtgctggccgccaactccacccagttccgcgacccg 

aaggtcttctggtacgagccctcccagaagtggatcatgaccgcggccaagtcccaggactacaagatcgagatctactcctc 

cgacgacctgaagtcctggaagctggagtccgcgttcgccaacgagggcttcctcggctaccagtacgagtgccccggcctga 

tcgaggtccccaccgagcaggaccccagcaagtcctactgggtgatgttcatctccatcaaccccggcgccccggccggcggct 

ccttcaaccagtacttcgtcggcagcttcaacggcacccacttcgaggccttcgacaaccagtcccgcgtggtggacttcggcaa 

ggactactacgccctgcagaccttcttcaacaccgacccgacctacgggagcgccctgggcatcgcgtgggcctccaactggg 

agtactccgccttcgtgcccaccaacccctggcgctcctccatgtccctcgtgcgcaagttctccctcaacaccgagtaccaggcc 

aacccggagacggagctgatcaacctgaaggccgagccgatcctgaacatcagcaacgccggcccctggagccggttcgcc 

accaacaccacgttgacgaaggccaacagctacaacgtcgacctgtccaacagcaccggcaccctggagttcgagctggtgt 

acgccgtcaacaccacccagacgatctccaagtccgtgttcgcggacctctccctctggttcaagggcctggaggaccccgagg 

agtacctccgcatgggcttcgaggtgtccgcgtcctccttcttcctggaccgcgggaacagcaaggtgaagttcgtgaaggag 

aacccctacttcaccaaccgcatgagcgtgaacaaccagcccttcaagagcgagaacgacctgtcctactacaaggtgtacgg 

cttgctggaccagaacatcctggagctgtacttcaacgacggcgacgtcgtgtccaccaacacctacttcatgaccaccgggaa 

cgccctgggctccgtgaacatgacgacgggggtggacaacctgttctacatcgacaagttccaggtgcgcgaggtcaagTG 

Acaattgacggagcgtcgtgcgggagggagtgtgccgagcggggagtcccggtctgtgcgaggcccggcagctgacgctggcga 

gccgtacgccccgagggtccccctcccctgcaccctcttccccttccctctgacggccgcgcctgttcttgcatgttcagcgacggatc 

ccgcgtctcgaacagagcgcgcagaggaacgctgaaggtctcgcctctgtcgcacctcagcgcggcatacaccacaataaccacct 

gacgaatgcgcttggttcttcgtccattagcgaagcgtccggttcacacacgtgccacgttggcgaggtggcaggtgacaatgatcg 

gtggagctgatggtcgaaacgttcacagcctagggatatcgaattcggccgacaggacgcgcgtcaaaggtgctggtcgtgtat 

gccctggccggcaggtcgttgctgctgctggttagtgattccgcaaccctgattttggcgtcttattttggcgtggcaaacgctgg 

cgcccgcgagccgggccggcggcgatgcggtgccccacggctgccggaatccaagggaggcaagagcgcccgggtcagt 

gaagggctttacgcgcaaggtacagccgctcctgcaaggctgcgtggtggaattggacgtgcaggtcctgctgaagttcctc 

accgcctcaccagcggacaaagcaccggtgtatcaggtccgtgtcatccactctaaagaactcgactacgacctactgatgg 

cctagattcttcatcaaaaacgcctgagacacttgcccaggattgaaactccctgaagggaccaccaggggccctgagttgtt 

cttccccccgtggcgagctgccagccaggctgtacctgtgatcgaggctggcgggaaaataggcttcgtgtgctcaggtcatg 

ggaggtgcaggacagctcatgaaacgccaacaatcgcacaattcatgtcaagctaatcagctatttcctcttcacgagctgta 

attgtcccaaaattctggtctaccgggggtgatccttcgtgtacgggcccttccctcaaccctaggtatgcgcgcatgcggtcgc 

gcgcaactcgcgcgagggccgagggtttgggacgggccgtcccgaaatgcagttgcacccggatgcgtggcaccttttttgcg 

ataatttatgcaatggactgctctgcaaaattctggctctgtcgccaaccctaggatcagcggcgtaggatttcgtaatcattcg 

tcctgatggggagctaccgactaccctaatatcagcccgactgcctgacgccagcgtccacttttgtgcacacattccattcgtg 

ccaagacatttcattgtggtgcgaagcgtccccagttacgctcacctgtttcccgacctccttactgttctgtcgacagagcgggc 
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gctcttcgccgccgccactcctgctcgagcgcgcccgcgcgtgcgccgccagcgccttggccttttcgccgcgctcgtgcgcgtcgct 

gatgtccatcaccaggtccatgaggtctgccttgcgccggctgagccactgcttcgtccgggcggccaagaggagcatgagggagg 

actcctggtccagggtcctga cgtggtcgcggctctgggagcgggccagcatcatctggctctgccgcaccgaggccgcctcca a ct 

ggtcctccagcagccgcagtcgccgccgaccctggcagaggaagacaggtgaggggggtatgaattgtacagaacaaccacgag 

ccttgtctaggcagaatccctaccagtcatggctttacctggatgacggcctgcgaacagctgtccagcgaccctcgctgccgccgct 

tctcccgcacgcttctttccagcaccgtgatggcgcgagccagcgccgcacgctggcgctgcgcttcgccgatctgaggacagtcgg 

ggaa ctctgatcagtcta a acccccttgcgcgttagtgttgccatcctttgcaga ccggtgagagccga cttgttgtgcgcca cccccc 

acaccacctcctcccagaccaattctgtcacctttttggcgaaggcatcggcctcggcctgcagagaggacagcagtgcccagccgc 

tgggggttggcggatgcacgctcaggta cc ctttcttgcgctatga ca cttccagca aa aggtagggcgggctgcgaga cggcttcc 

cggcgctgcatgcaacaccgatgatgcttcgaccccccgaagctccttcggggctgcatgggcgctccgatgccgctccagggcga 

gcgctgtttaaatagccaggcccccgattgcaaagacattatagcgagctaccaaagcatattcaaacacctagatcactaccactt 

cta cacaggcca ctcgagcttgtgatcgca ctccgctaagggggcgcctcttcccttcgtttcagtca ca a cccgca aa cpscgcgc 

catatcaATGctgctgcaggccttcctgttcctgctggccggcttcgccgccaagatcagcgcctccatgacgaacgagacgtc 

cgaccgccccctggtgcacttcacccccaacaagggctggatgaacgaccccaacggcctgtggtacgacgagaaggacgcc 

aagtggcacctgtacttccagtacaacccgaacgacaccgtctgggggacgcccttgttctggggccacgccacgtccgacga 

cctgaccaactgggaggaccagcccatcgccatcgccccgaagcgcaacgactccggcgccttctccggctccatggtggtgg 

actacaacaacacctccggcttcttcaacgacaccatcgacccgcgccagcgctgcgtggccatctggacctacaacaccccgg 

agtccgaggagcagtacatctcctacagcctggacggcggctacaccttcaccgagtaccagaagaaccccgtgctggccgcc 

aactccacccagttccgcgacccgaaggtcttctggtacgagccctcccagaagtggatcatgaccgcggccaagtcccagga 

ctacaagatcgagatctactcctccgacgacctgaagtcctggaagctggagtccgcgttcgccaacgagggcttcctcggcta 

ccagtacgagtgccccggcctgatcgaggtccccaccgagcaggaccccagcaagtcctactgggtgatgttcatctccatcaa 

ccccggcgccccggccggcggctccttcaaccagtacttcgtcggcagcttcaacggcacccacttcgaggccttcgacaacca 

gtcccgcgtggtggacttcggcaaggactactacgccctgcagaccttcttcaacaccgacccgacctacgggagcgccctgg 

gcatcgcgtgggcctccaactgggagtactccgccttcgtgcccaccaacccctggcgctcctccatgtccctcgtgcgcaagttc 

tccctcaacaccgagtaccaggccaacccggagacggagctgatcaacctgaaggccgagccgatcctgaacatcagcaac 

gccggcccctggagccggttcgccaccaacaccacgttgacgaaggccaacagctacaacgtcgacctgtccaacagcaccg 

gcaccctggagttcgagctggtgtacgccgtcaacaccacccagacgatctccaagtccgtgttcgcggacctctccctctggtt 

caagggcctggaggaccccgaggagtacctccgcatgggcttcgaggtgtccgcgtcctccttcttcctggaccgcgggaaca 

gcaaggtgaagttcgtgaaggagaacccctacttcaccaaccgcatgagcgtgaacaaccagcccttcaagagcgagaacg 

acctgtcctactacaaggtgtacggcttgctggaccagaacatcctggagctgtacttcaacgacggcgacgtcgtgtccacca 

acacctacttcatgaccaccgggaacgccctgggctccgtgaacatgacgacgggggtggacaacctgttctacatcgacaag 

ttccaggtgcgcgaggtcaagTGAgt gcagcagcagctcggatagtatcgacacactctggacgctggtcgtgtgatgga 

ctgttgccgccacacttgctgccttgacctgtgaatatccctgccgcttttatcaaacagcctcagtgtgtttgatcttgtgtgtacgc 

gcttttgcgagttgctagctgcttgtgctatttgcgaataccacccccagcatccccttccctcgtttcatatcgcttgcatcccaaccg 

caacttatctacgctgtcctgctatccctcagcgctgctcctgctcctgctcactgcccctcgcacagccttggtttgggctccgcctgt 

attctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacgggaagtagtgggatgggaacacaaatggaggatcc 

cgcgtctcgaacagagcgcgcagaggaacgctgaaggtctcgcctctgtcgcacctcagcgcggcatacaccacaataacca 

cctgacgaatgcgcttggttcttcgtccattagcgaagcgtccggttcacacacgtgccacgttggcgaggtggcaggtgacaa 

tgatcggtggagctgatggtcgaaacgttcacagcctagggatatcgaattcggcgctatgacacttccagcaaaaggtagggc 

gggctgcgagacggcttcccggcgctgcatgcaacaccgatgatgcttcgaccccccgaagctccttcggggctgcatgggcgctcc 

gatgccgctccagggcgagcgctgtttaaatagccaggcccccgattgcaaagacattatagcgagctaccaaagccatattcaaa 

cacctagatcactaccacttctacacaggccactcgagcttgtgatcgcactccgctaagggggcgcctcttcctcttcgtttcagtcg 

gccgacaggacgcgcgtcaaaggtgctggtcgtgtatgccctggccggcaggtcgttgctgctgctggttagtgattccgcaaccct 

gattttggcgtcttattttggcgtggca a acgctggcgcccgcgagccgggccggcggcgatgcggtgccccacggctgccggaatc 

caagggaggcaagagcgcccgggtcagttgaagggctttacgcgcaaggtacagccgctcctgcaaggctgcgtggtggaattgg 

acgtgcaggtcctgctgaagttcctccaccgcctcaccagcggacaaagcaccggtgtatcaggtccgtgtcatccactctaaagag 
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68T 

leleepppepappep2e22221e213312311eplee123mene1232232eplenempee3323121313221311e 

eee3213132penleeD2lemeele23211111133e32212321e22333e32112e32leee233312332223e2221112 

22e233222e232323pee32323323122321e3232321eMempee31333113332223e1212311331e2122222 

33e1312213peeee333121lee12132e2Depp3133plep2epleep2ee3121eppeepe323leepee332Deeale 

3132e3e22e32122e2221e3122e31321212311322eleeee2223221322e231e212133e121322e332e332132e 

2322123333331133112112e213332222e3Deppanee21333peeallene3332113e3e2e21332Deeeeepl 

e311311e2e1333221e2peppe2Depe23132e2eeeppepple3121233122eple1212233e32eeepe2232e33 

B3133233e331330ee2132133122e32123e22pee2212212321322ee32133132332eDelnee32323e11132 

nee20e31222333232e2eepne222eepplee2233213223e33332122321e232232233222332e2323332 

322132Deee322123221me113123221mapppee323311e212e112213213213203122e3223322133321e 

12123122132122eee31232323enepe23322312e3111231131331131332322222eep23313e3231e2121132e 

2313e3322eDepeplpeppepeple2eppepeeepllele332eeeppep2e232elellepaeee3211e23333322 

e332eleeelp2p232e23222e331323321e23313232221e3213222231133132eB2333333e2311321e2le233 

epee321e32132322333113223e2e232132223222eMeeeeD2e331pepalep2322meeNneleNopoo 

.3.4.3b3D3b.MDpbC 0  b.3.3bADb WPM b D.3.3bD b3b3b D.3 WO b C 0  b3b.40.3bb D.23C 0  bb D3bb.3.3Db.4.4.23.30.23 

D3b3b3D3bpDDADD D.4.3 ON b3DAp.3.3Mb3b bp b b bA DWNLID.23b.3.3DbA DA.4ND.3.3.23b CONDO b b 

DobbaMbamtopb3bcoMDbLIDADDpxobNeel.p3e232e31.1.212321.1.1.1.121.3323233223e21.31.3331p 

3334434333333433334333334222e2333323e42332e23224323e2p2e32233322e232424342233342e22223 

2e23324242e222e222324234232e223e1WeVabW3D al5p3.23.15.345p.40.150.150.3 C OD D.2155.155 

341553415M C 0.15D bp.1555 ,5,5 D D,W.3 D C 0  bp.15.15055 D Cob D D.3.23.15,55,55p bp 5D D.3.15.305,W.3.15 

5D D.3 D5.3.3.2305,5055p3D Dbp3D D.3.23.3a4W 5 bp55.230.15.3.40.2155 D. 15,5 ,W.3.3D,W.3.15,50,5,W.15,5 

.155.3.15.215.1555p5p3D3.155.3W5X 0.15D5DD.3.3a15D3DD,W.15.15p5D5.15D3C 0  D 50.21553415p 533355 

p.21550.3.3W5D55DLOWDD5.155.215.150.330.150.230.3.15.30.23.15.3DD.4D3Dp D D,W.3 D 55055 D D.15D ,W.3 

55.23550.3.2355p.2355D Cob Db.ND.15A.24D ,W.155.3.15.15,55 D 5.23.230.3.23.1505.33D5X0.3 D.23Dp.15.3D 5.15 

p3a4p5D.155.15,55p34505.3.15.3Dp X 0.230.215.155.15.15D Cob D D.3.15.30.15D bbp 50,55055p bp bp,W 

.155.3.15.155505.15,55X0,W.34155.305.15.23D D.15D3D555p3.215.3.15D.2155D D.230.3.3.2305.15D3D D.15.15D 

3.15D5p3.15.15.235p35,W.34155.15,55p3,55.40.23.240.4D,W.235.305.350.155.355.355p5X0 5X0.305.23 

5,505.155.15.23X4D3 ODD C 0.235.3.153D Dbp.40.15p4 3D D.3 50.230.3.15.15p35.3.30.35aND.15D3DpD D.23.23 

5,55X0,55p5,55p3D55W.3.155p5X0.3.15.15D.15,55X0.3 D ODD COD D.3.15.343.21W.15p423.3.3D DbX0,5C0  D 5D D 

3 Dp5D ,W.15.15p3.15,505.40.3.15.305.3D D.4A5 5 C 0  DbX0.155.15,55X0.155.150.155.4D5AW.155.15,5DD 

.15.15DD3D55p5D55 DC0,5X0,5,5 505.305.3.3aND.155.155.305.3.155p3.155DD5D D.155.215.33D5p5p3DAD 

5X0.345C0  D.3 D 55W.15.15D D.15Dbp 5 D D.23.23.15,W 5 bp 55.305.3.30.150.3415D 5D D.4D5D5.155.215.40.15.3 

.230.3.23.34503.230.35p C0 5.343.3D5D5.4D 5 D5.15aND.355.35 D ,W.155.3C 0  5 bp bp3D ODD CIDW.4A5.305.23 

.1505.30.215,55p3.23.23D,W,W.15,55X0.155.3.3D,W,W ,W.15.3.15.150.15DD.4D,W.3.215D D 5D D5DD.230.15 

5.3.155D 550.23.15.3.3.15D.15p3.15,W.215,50.3.155D 53,5535 CIDD.3.150.215.15.235.15p.15.3.15.2303.155.15.33D 

D.15D5X0.343.235DLID5D.155.345p3,503.15.34155.3Da3D5.15,55p3415Dbp.15D.3.15.35D.35D.15.3.3W5D.23 

D5.15p3.2305.40.15p5D.215,55,5p.15,50.23M46.214.35.1W.3.23.4.3.23.155D5.150.3.3.15.155.3.3.215,55.24.3 

555.1553p 5.45.35p3D5.155.15p 5.3.3.15 	0 5.30.155.3pM3 5.240.15.230.3.1591 v4e3332 e3231223322 e3 

e33322232e2e3e23121311213e1133133e233310133e31323e0e33331232e e23212212pepme3 a ee33 

3212311e3Dpepep e321211113e331232e3323e2133213e23332epleleepppep e233 BO e22221e2p3123 

lleplee1231pene1232232 eplenep33 e e332312131322131lee ee3213132penle e321eme ele232111 

pp3e32212321e22333e32112e32leee233312332223e2221022e233222 e232323pe e3232332312232 

le3232321elnempee3133313332223e1212311331e212222233e131221Dlleeee33312peel2p2e23e31 

13133111 BO eple BO e e3121e3lle BD e3231eep e e3323e e alepp 2 BD ene32122e2221e3122 e31321212 

3102 BIB ee e2223221322 e231e212133e121322 e332 e332132 B23221233333311331120 e213332222e33 

'J ane e2133313 ee apene3332113e3e2e 213323e ee e eple311311e2 el333221e213 epp amp e2313 



cagcccgactgcctgacgccagcgtccacttttgtgcacacattccattcgtgcccaagacatttcattgtggtgcgaagcgtccccal 
gttacgctcacctgtttcccgacctccttactgttctgtcgacagagcgggcccacaggccggtcgcagccactagtA TGgccacc 
gcatccactttctcggcgttcaatgcccgctgcggcgacctgcgtcgctcggcgggctccgggccccggcgcccagcgaggccc 
ctccccgtgcgcgggcgcgcccccaaggccaacggcagcgccgtgagcctgaagtccggcagcctgaacaccctggaggacc 
cccccagcagcccccccccccgcaccttcctgaaccagctgcccgactggagccgcctgcgcaccgccatcaccaccgtgttcgt 
ggccgccgagaagcagttcacccgcctggaccgcaagagcaagcgccccgacatgctggtggactggttcggcagcgagac 
catcgtgcaggacggcctggtgttccgcgagcgcttcagcatccgcagctacgagatcggcgccgaccgcaccgccagcatcg 
agaccctgatgaaccacctgcaggacaccagcctgaaccactgcaagagcgtgggcctgctgaacgacggcttcggccgcac 
ccccgagatgtgcacccgcgacctgatctgggtgctgaccaagatgcagatcgtggtgaaccgctaccccacctggggcgaca 
ccgtggagatcaacagctggttcagccagagcggcaagatcggcatgggccgcgagtggctgatcagcgactgcaacaccg 
gcgagatcctggtgcgcgccaccagcgcctgggccatgatgaaccagaagacccgccgcttcagcaagctgccctgcgaggt 
gcgccaggagatcgccccccacttcgtggacgccccccccgtgatcgaggacaacgaccgcaagctgcacaagttcgacgtg 
aagaccggcgacagcatctgcaagggcctgacccccggctggaacgacttcgacgtgaaccagcacgtgagcaacgtgaag 
tacatcggctggattctggagagcatgcccaccgaggtgctggagacccaggagctgtgcagcctgaccctggagtaccgcc 
gcgagtgcggccgcgagagcgtggtggagagcgtgaccagcatgaaccccagcaaggtgggcgaccgcagccagtacca 
gcacctgctgcgcctggaggacggcgccgacatcatgaagggccgcaccgagtggcgccccaagaacgccggcaccaaccg 
cgccatcagcaccTGAttaattaactcgaggcagcagcagctcggatagtatcgacacactctggacgctggtcgtgtgatggac 
tgttgccgccacacttgctgccttgacctgtgaatatccctgccgcttttatcaaacagcctcagtgtgtttgatcttgtgtgtacgcg 
cttttgcgagttgctagctgcttgtgctatttgcgaataccacccccagcatccccttccctcgtttcatatcgcttgcatcccaaccgc 
aacttatctacgctgtcctgctatccctcagcgctgctcctgctcctgctcactgcccctcgcacagccttggtttgggctccgcctgta 
ttctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacgggaagtagtgggatgggaacacaaatggaaagcttg 
agctcttgttttccagaaggagttgctccttgagcctttcattctcagcctcgataacctccaaagccgctctaattgtggagggggttc 
ga attta aa agcttggaatgttggttcgtgcgtctgga aca agcccagacttgttgctca ctggga a aaggaccatcagctcca aa a 
aacttgccgctcaaaccgcgtacctctgctttcgcgcaatctgccctgttgaaatcgccaccacattcatattgtgacgcttgagcagt 
ctgtaattgcctcagaatgtggaatcatctgccccctgtgcgagcccatgccaggcatgtcgcgggcgaggacacccgccactcgta 
cagcagaccattatgctacctcacaatagttcataacagtgaccatatttctcgaagctccccaacgagcacctccatgctctgagtg 
gcca ccccccggccctggtgcttgcggagggcaggtca a ccggcatggggcta ccga aatccccga ccggatccca cca cccccgc 
gatgggaagaatctctccccgggatgtgggcccaccaccagcacaacctgctggcccaggcgagcgtcaaaccataccacacaaa 
tatccttggcatcggccctgaattccttctgccgctctgctacccggtgcttctgtccgaagcaggggttgctagggatcgctccgagt 
ccgcaaacccttgtcgcgtggcggggcttgttcgagcttgaagagc 

SEQ ID NO: 277 
coding region for C. wrightii KASA1 (codon-optimized) 

ATGgccaccgcatccactttctcggcgttcaatgcccgctgcggcgacctgcgtcgctcggcgggctccgggccccggcgccca 
gcgaggcccctccccgtgcgctacgtattccagtgcctggtggccagctgcatcgacccctgcgaccagtaccgcagcagcgcc 
agcctgagcttcctgggcgacaacggcttcgccagcctgttcggcagcaagcccttcatgagcaaccgcggccaccgccgcct 
gcgccgcgccagccacagcggcgaggccatggccgtggccctgcagcccgcccaggaggccggcaccaagaagaagcccg 
tgatcaagcagcgccgcgtggtggtgaccggcatgggcgtggtgacccccctgggccacgagcccgacgtgttctacaacaa 
cctgctggacggcgtgagcggcatcagcgagatcgagaccttcgactgcacccagttccccacccgcatcgccggcgagatca 
agagcttcagcaccgacggctgggtggcccccaagctgagcaagcgcatggacaagttcatgctgtacctgctgaccgccgg 
caagaaggccctggccgacggcggcatcaccgacgaggtgatgaaggagctggacaagcgcaagtgcggcgtgctgatcg 
gcagcggcatgggcggcatgaaggtgttcaacgacgccatcgaggccctgcgcgtgagctacaagaagatgaaccccttctg 
cgtgcccttcgccaccaccaacatgggcagcgccatgctggccatggacctgggctggatgggccccaactacagcatcagca 
ccgcctgcgccaccagcaacttctgcatcctgaacgccgccaaccacatcatccgcggcgaggccgacatgatgctgtgcggc 
ggcagcgacgccgtgatcatccccatcggcctgggcggcttcgtggcctgccgcgccctgagccagcgcaacagcgaccccac 
caaggccagccgcccctgggacagcaaccgcgacggcttcgtgatgggcgagggcgccggcgtgctgctgctggaggagct 
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I 6T 

V5.1.5V53V53V.L5VVV533.1.13.1.V31535.1.53,ILVV3V355535 
51.1.13551113313VV33.1.3133153153V55133V5VV53353535V55VV5535335555153135 
153.1.53333V53153551335353333VV5V53133VV5113VV3333V33.1.355.1.35533V3535.1.3 
3355V331V3353355153355V53155353553353553553135133V355531V5IV3315VVV3 
V33.1.3VV3.1.V353V.L3V313V55V35333,LV3153353533.1.V3353533V.L5V53355.1.53V53555 
3533353V35V33V3553V35353VV3153V13553153535V53335353133535353535V5313 
5353535V53133513133535153553533555V35333V53335V533V5IV3V33V35353V553 
1333335535355355115V.ILV351355,ILLIV33V5353553533535VV3353V35V55.1.35V55 
V55135155135153553353555V535551V3153113553V53533V53353V555133355335V 
5353535V53335V53V53VV3535VV35V5.1.35355VV35.1.53531V31.1.35535531V35553.1.33 
331V3IV3355353V553535535533551351V5153VVV353V535535355331V3V33V55355 
353555.1.331V3513V13VV35553V53535.1.33553V33131V3313V13VV33335551V31.1.355 
3.1.V3V551V5355.1.351353535535551V3VV33.1.31V33.1.31133331V35.1.1113333VV5IV5V 
335351535535535353351353553551535553553531113153V5IV35553551V33533V3 
5531V3135153553515135355333V55135555353555355135555355355V531V533513 
35533535V5V55.1.35355V35VV35553531V3V13153VISVVVIV5153V53V55.1.53535VV53 
555.1.3535VV3335.1.53V15333V55135V35.1.35315VV3IV5V535553531V53V53V53V3V13 
5553V33V3V53.1.15VV5V3VIV5V353.1.31V35535V5153555355.1.35.1.335V35V3V.ILLISV3 
53531V53V5V33555.1.335V33V5155.1.53555V335553V3IV3155153533535V513335333 
53333VVV35335335535335535535353535313353331551V3555335351553555355V5 
3153553V33351355V5351553113513V35555V533V5333335535V33V353533V5V351V 

VNCP I oPIP-IISVN 
6LZ :ON CH Om 

v91J3D3,50.40.235.35.33DCODD 

.155.215.3DD5DD.23.215.15,WD5.230.15.3.15,55DD5X4D3D5.215.155.3055D5bp.15.15p5p3D.150.23W5D3 

.150.15.2305.15,55,55DD.15D.3.23.3DD5W.15D3MW.15D5D5,W,W.15D5C0 5.15.2155.15,505.15.3.15.3.3W5D 

bbp.3.3D5p.155.15A.1505,503.3.3D5D55p5,5505.230.3.215X0.15D5D5,5 0,55p55.4D3W5DaWDLID 

.15D,W3D.150.23DD,W3D5.4pD5DDLobbp,55.3.23.23D5p.15,55DD.15pX0.15D3D5.155.23D5DD,W.M5.4 

5D CIDD.15p5DD.15.3.305.3DDDLIbba5.ND,W.23.23.23.3.15.305,W.343D.23.23.215.4D5D5,503.15.15,55D5.15p 

3.15p5DD.150.3415.3.15.3.23D5DD5D.23DD5X05X0.215,55p.15.150.230.3.15.15.1555p3W5D5.155.3.3DDLID.15 

pa5.150.4D5p5,WD5.15.3.15,55W.155.4D5DD.155.15D5D.2150.3455p5D3Da4D5D5,W.3.3D3D5.15,555 

p3D.23.23Dp5.3.3DD,W,W.4D5D.15X0 5DD.3.3D5p5,55,5pX0,5p3D5.15.23.30.15AD5C0 5.23.3.230.15.23,55.3 

4155.305.3DD5p5p.155,W.15D5DD.15pLIDDDLIbp.150.23D3Cobbal5p3D.23DD5X0 5p3.3D5C0 5.40.150.23 

5.3.30.15.3305.3.15.155.4D5D53Dp5D.15.3.4D.15D3415.15D5.15.24Abbp.155.3D5balW.40.23D5D5.15D 

.155.345,5pDb,W5p5W3D5.3.23.15.15Dal5D5DD.15.3.30,55p.15.3.230345D.15DD5D5.3.15.215,W.NA5.23 

D.230.40.215.230.35.15p35.3.15055pD53.3.15p5D3DDLIbp.3423D35.3.23.3.23.23.23.15a15D.23.3.23.23D55D55 

3.33DDLID5p.15D.155.245DD5p35D,W.3.15.15D.155.3DD.3.355DD.3.222.26.26.2665.35.355.3.23.3p3.3.15,505.15 

D.33.15.355.23.21555.3.4.3555.155.3p5.45.35p3D5.155.35p5.3.235DD.345.155.3pM3D.240.15.3.3a21591V 

(pazItupdo-uopoo) asunisaomi zgiud ypAist •,9 Joj uo0b.1 'Irwoo 

8LZ :ON CH Om 

V91,WDLID.15p.3.23.15.45p3 

X0.150.15DDLIDDD.3.155.155.34155.3415D3Dal5D5p.15,55,55DaWDDLIbp.15.15055DD5DD.3.23.15,55,55 

p5p5DD.3.15.3D5,55.3.155DDDLI5.23.23D55D5bp3DDbp3DD.3.23.3a4D5bp,55.23D.15.3.40.215,50.35,55 

5.23aW.3.35,5a5,W.355.355.3.35.235.35,55p5p3a23,55.wobxobobooamoboDoaW.35.35pbob3boDo 

obo.3.355.4p5p5.3.3.355p3.355oppwbobbLID.4D3D5.355.235.35D.23035D.23D.235.30.23.35.3Da4DDLVDD 

,W3C0 5,50,55Dal5D,W.155.215,50.23.155p3.155DD5D5.4a15A.3.4D,W.155.3.15.15,55D5.3.3.230.3.23.15D5 

.23D5X0.30.3.3Dp.15.3D5.15p3D3415D3,55.15,55p345D5.3.15.3W.ND.3.30.3.15.155.15.15DD5DD.3.15.30.150,55 



SEQ ID NO: 280 
KASII-allele_2_cDNA 

ATGCAGACCGCGCACCAGCGGCCCCCGACCGAGGGGCACTGCTTCGGTGCGAGGCTGCCCACGGCGTC 
GAGGCGGGCGGTGCGCCGGGCGTGGTCCCGCATCGCGCGCGCGGCGGCCGCGGCCGACGCGACCCCCG 
CCCGCCCTCCGCGCCGCGTGGTCGTGACGGGCCAGGGCGTGGTGACCAGCCTGGGCCAGACGATCGAG 
CAGTTTTACAGCAGCCTGCTGGAGGGCGTGAGCGGCATCTCGCAGATCCAAAAGTTTGACACCACGGG 
CTACACGACGACGATCGCGGGCGAGATCAAGTCGCTGCAGCTGGACCCGTACGTGCCCAAGCGCTGGG 
CCAAGCGCGTGGACGACGTCATCAAGTACGTCTACATCGCGGGCAAGCAGGCGCTGGAGAACGCGGGG 
CTGCCGATCGAGGCGGCGGGGCTGGCGGGCGCGGGGCTGGACCCCGCGCTGTGCGGCGTGCTCATCGG 
CACCGCCATGGCGGGCATGACGTCCTTCGCGGCGGGCGTGGAGGCGCTGACGCGCGGCGGCGTGCGCA 
AGATGAACCCCTTTTGCATCCCCTTCTCCATCTCCAACATGGGCGGCGCGATGCTGGCGATGGACATC 
GGCTTCATGGGCCCCAACTACTCCATCTCCACGGCCTGCGCGACGGGCAACTACTGCATCCTGGGCGC 
GGCGGACCACATCCGGCGCGGCGACGCGGACGTGATGCTGGCCGGCGGCGCGGACGCGGCCATCATCC 
CCTCGGGCATCGGCGGCTTCATCGCGTGCAAGGCGCTGAGCAAGCGCAACGACGAGCCCGAGCGCGCG 
AGCCGGCCCTGGGACGCCGACCGCGACGGCTTCGTCATGGGCGAGGGCGCCGGCGTGCTGGTGCTGGA 
GGAGCTGGAGCACGCCAAGCGCCGCGGCGCGACCATCCTGGCCGAATTCGTCGGCGGCGCGGCCACCT 
CGGACGCGCACCACATGACCGAGCCGGACCCGCAGGGCCGCGGCGTGCGCCTCTGCCTCGAACGCGCG 
CTCGAGCGCGCGCGCCTCGCGCCCGAGCGCGTCGGCTACGTCAACGCGCACGGCACCAGCACGCCCGC 
GGGCGACGTGGCCGAGTACCGCGCCATCCGCGCCGTCATCCCGCAGGACTCGCTGCGCATCAACTCCA 
CCAAGTCCATGATCGGGCACCTGCTCGGCGGCGCCGGCGCGGTCGAGGCCGTGGCCGCCATCCAGGCC 
CTGCGCACCGGCTGGCTCCACCCCAACCTCAACCTCGAGAACCCCGCACCCGGGGTCGACCCCGTCGT 
GCTCGTGGGGCCGCGCAAGGAGCGCGCCGAAGACCTCGACGTCGTCCTCTCCAACTCCTTTGGCTTCG 
GCGGGCACAACTCGTGCGTCATCTTCCAAAAGTACGACGAGTGA 

SEQ ID NO: 281 
KASII-allele_l 

MQTAHQRPP TE GHCF GARLP TAS RRAVRRAWSR IARAAAAADANPARPERRVVI TGQGVVTSLGQT I E 
QFYS S L LEGVS G I SQ I QKF D T TGYT T T IAGE IKS LQL DPYVPKRWAKRVDDVIKYVY IAGKQALE SAG 
LP I EAAGLAGAGLDPAL C GVL I GTAMAGMT S FAAGVEAL TRGGVRKMNPF C I PF S I SNMGGAMLAMD I 
GFMGPNYS I STACATGNYC I L GAADH I RRGDANVMLAGGADAAI IPSGI GGFIACKAL SKRNDEPERA 
SRPWDADRDGFVMGEGAGVLVLEELEHAKRRGAT I LAELVGGAAT S DAHHMTEP DPQGRGVRL CLERA 
LERARLAPERVGYVNAHGTSTPAGDVAEYRAIRAVIPQDSLRINSTKSMI GHL L GGAGAVEAVAAI QA 
LRTGWLHPNLNLENPAPGVDPVVLVGPRKERAEDLDVVL SNSFGFGGHNSCVIFRKYDE 

SEQ ID NO: 282 
KASII-allele_2 

MQTAHQRPPTEGHCFGARLPTASRRAVRRAWSRIARAAAAADATPARPPRRVVVTGQGVVT 
SLGQTIEQFYSSLLEGVSGISQIQKFDTTGYTTTIAGEIKSLQLDPYVPKRWAKRVDDVIKYVY 
IAGKQALENAGLPIEAAGLAGAGLDPALCGVLIGTAMAGMTSFAAGVEALTRGGVRKMNPF 
CIPFSISNMGGAMLAMDIGFMGPNYSIS TACATGNYCILGAADHIRRGDADVMLAGGADAAI 
IPSGIGGFIACKALSKRNDEPERASRPWDADRDGFVMGEGAGVLVLEELEHAKRRGATILAEF 
VGGAATSDAHHMTEPDPQGRGVRLCLERALERARLAPERVGYVNAHGTS TPAGDVAEYRAI 
RAVIPQDSLRINS TKSMIGHLLGGAGAVEAVAAIQALRTGWLHPNLNLENPAPGVDPVVLVG 
PRKERAEDLDVVLSNSFGFGGHNSCVIFQKYDE 

SEQ ID NO: 283 
pSZ1503 

gctcttcccgca ccggctggctccaccccaacttgaa cctcgagaaccccgcgcctggcgtcgaccccgtcgtgctcgtggggccgc 
ggaaggagcgcgccgaagacctggacgtcgtcctctccaa ctcctttggctttggcgggcacaattcgtgcgtcggtacc ctttctt 
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gcgcta tga cacttccagca aa aggtagggcgggctgcgagacggcttcccggcgctgcatgca a ca ccgatgatgcttcga cccc 

ccgaagctccttcggggctgcatgggcgctccgatgccgctccagggcgagcgctgtttaaatagccaggcccccgattgcaaaga 

cattatagcgagctaccaaagccatattcaaacacctagatcactaccacttctacacaggccactcgagcttgtgatcgcactccg 

cta agggggcgcctcttcctcttcgtttcagtca caa cccgca a acggcgcgccATGctgctgcaggccttcctgttcctgctggcc 

ggcttcgccgccaagatcagcgcctccatgacgaacgagacgtccgaccgccccctggtgcacttcacccccaacaagggctg 

gatgaacgaccccaacggcctgtggtacgacgagaaggacgccaagtggcacctgtacttccagtacaacccgaacgacac 

cgtctgggggacgcccttgttctggggccacgccacgtccgacgacctgaccaactgggaggaccagcccatcgccatcgccc 

cgaagcgcaacgactccggcgccttctccggctccatggtggtggactacaacaacacctccggcttcttcaacgacaccatcg 

acccgcgccagcgctgcgtggccatctggacctacaacaccccggagtccgaggagcagtacatctcctacagcctggacggc 

ggctacaccttcaccgagtaccagaagaaccccgtgctggccgccaactccacccagttccgcgacccgaaggtcttctggtac 

gagccctcccagaagtggatcatgaccgcggccaagtcccaggactacaagatcgagatctactcctccgacgacctgaagtc 

ctggaagctggagtccgcgttcgccaacgagggcttcctcggctaccagtacgagtgccccggcctgatcgaggtccccaccg 

agcaggaccccagcaagtcctactgggtgatgttcatctccatcaaccccggcgccccggccggcggctccttcaaccagtactt 

cgtcggcagcttcaacggcacccacttcgaggccttcgacaaccagtcccgcgtggtggacttcggcaaggactactacgccct 

gcagaccttcttcaacaccgacccgacctacgggagcgccctgggcatcgcgtgggcctccaactgggagtactccgccttcgt 

gcccaccaacccctggcgctcctccatgtccctcgtgcgcaagttctccctcaacaccgagtaccaggccaacccggagacgga 

gctgatcaacctgaaggccgagccgatcctgaacatcagcaacgccggcccctggagccggttcgccaccaacaccacgttg 

acgaaggccaacagctacaacgtcgacctgtccaacagcaccggcaccctggagttcgagctggtgtacgccgtcaacacca 

cccagacgatctccaagtccgtgttcgcggacctctccctctggttcaagggcctggaggaccccgaggagtacctccgcatgg 

gcttcgaggtgtccgcgtcctccttcttcctggaccgcgggaacagcaaggtgaagttcgtgaaggagaacccctacttcacca 

accgcatgagcgtgaacaaccagcccttcaagagcgagaacgacctgtcctactacaaggtgtacggcttgctggaccagaa 

catcctggagctgtacttcaacgacggcgacgtcgtgtccaccaacacctacttcatgaccaccgggaacgccctgggctccgt 

gaacatgacgacgggggtggacaacctgttctacatcgacaagttccaggtgcgcgaggtcaagTGAcaattggcagcagc 

agctcggatagtatcgacacactctggacgctggtcgtgtgatggactgttgccgccacacttgctgccttgacctgtgaatatccctg 

ccgcttttatcaaacagcctcagtgtgtttgatcttgtgtgtacgcgcttttgcgagttgctagctgcttgtgctatttgcgaataccacc 

cccagcatccccttccctcgtttcatatcgcttgcatcccaaccgcaacttatctacgctgtcctgctatccctcagcgctgctcctgctc 

ctgctcactgcccctcgcacagccttggtttgggctccgcctgtattctcctggtactgcaacctgtaaaccagcactgcaatgctgat 

gcacgggaagtagtgggatgggaacacaaatggaggatcgtagagctcatcttccgaaagtacgacgagtgagcgagctgattct 

ctttgagcggggtcgggtggttcggggagagtgcgcggaaaggcgcagagacgtgcggccggccgtgtccctccgtcttcccctgg 

ttggtgctatagtaacctgcctgtgtcgcgtgcgcgtcgggaagagc 

SEQ ID NO: 284 
Ganoderma tsugae manganese-superoxide dismutase (Mn-SOD) gene, partial cds., Genbank 

ACCESSION U56106 VERSION 	U56106.1 

CTCCACCACA AGAAGCACCA CCAGACCTAC GTGAACGCGC TCAACGCCGC AGAGCAGGCC 
TACGCCAAGG CCACCACCCC CAAGGAGCGC ATCGCCCTCC AGTCCGCCCT CAAGTTCAAC 
GGCGGTGGTG AGTGAATTTC GCGAATGTCG GCTCACCGCG ACGCGATTAC GAATCCGCTA 
ACTCTAACAC TTTGCTGCGG GGGATGTGCA GGTCACATCA ACCACTCCCT CTTCTGGAAG 
AACCTCGCCC CAGCCAAGTC TGAGGGCAAG GGAAACGGCG GCGCCATCAA GGACGGCCCC 
CTCAAGTCGG CGATCGAGCA GAACTTTGGT TCCGTCGACG TCTTCATCAA GGAGTTCAAC 
GCGACCACCG CGTCCATCCA GGGCTCCGGC TGGGGCTGGC TCGTGAGTCT TCTCTTCTGC 
GATCGGAAGG CGCATCCGGT GTTATGGTCG CGCGCTGCAC GCGTGTCTCG CTTCGGCTCC 
GCCGTCGAAG CGCTGATACC GAGACCGATC TGCTGCAAAT CATTTGCGCT GCGATAGAGC 
TCCGGGGGCT TTAACCCTTC GTTCCATGTG ATAAGACCGC GTCTGACCGG GTGGTGTTTT 
CTATCGCAGG GTCTCAACCC GGCGACCAAG CGCCTCGAGA TCACGACGAC GGCCAACCAG 
GACCCTCTCC TCACGCACGT CCCCATCATC GGCGTCGACA TCTGGGAGCA CGCGTTC 

SEQ ID NO: 285 

193 



Umbellularia californica (California bay) thioesterase mRNA, complete cds., Genbank ACCESSION 

M94159 VERSION 	M94159.1 

AGAGAGAGAG AGAGAGAGAG AGCTAAATTA AAAAAAAAAC CCAGAAGTGG GAAATCTTCC 
CCATGAAATA ACGGATCCTC TTGCTACTGC TACTACTACT ACTACAAACT GTAGCCATTT 
ATATAATTCT ATATAATTTT CAACATGGCC ACCACCTCTT TAGCTTCCGC TTTCTGCTCG 
ATGAAAGCTG TAATGTTGGC TCGTGATGGC CGGGGCATGA AACCCAGGAG CAGTGATTTG 
CAGCTGAGGG CGGGAAATGC GCCAACCTCT TTGAAGATGA TCAATGGGAC CAAGTTCAGT 
TACACGGAGA GCTTGAAAAG GTTGCCTGAC TGGAGCATGC TCTTTGCAGT GATCACAACC 
ATCTTTTCGG CTGCTGAGAA GCAGTGGACC AATCTAGAGT GGAAGCCGAA GCCGAAGCTA 
CCCCAGTTGC TTGATGACCA TTTTGGACTG CATGGGTTAG TTTTCAGGCG CACCTTTGCC 
ATCAGATCTT ATGAGGTGGG ACCTGACCGC TCCACATCTA TACTGGCTGT TATGAATCAC 
ATGCAGGAGG CTACACTTAA TCATGCGAAG AGTGTGGGAA TTCTAGGAGA TGGATTCGGG 
ACGACGCTAG AGATGAGTAA GAGAGATCTG ATGTGGGTTG TGAGACGCAC GCATGTTGCT 
GTGGAACGGT ACCCTACTTG GGGTGATACT GTAGAAGTAG AGTGCTGGAT TGGTGCATCT 
GGAAATAATG GCATGCGACG TGATTTCCTT GTCCGGGACT GCAAAACAGG CGAAATTCTT 
ACAAGATGTA CCAGCCTTTC GGTGCTGATG AATACAAGGA CAAGGAGGTT GTCCACAATC 
CCTGACGAAG TTAGAGGGGA GATAGGGCCT GCATTCATTG ATAATGTGGC TGTCAAGGAC 
GATGAAATTA AGAAACTACA GAAGCTCAAT GACAGCACTG CAGATTACAT CCAAGGAGGT 
TTGACTCCTC GATGGAATGA TTTGGATGTC AATCAGCATG TGAACAACCT CAAATACGTT 
GCCTGGGTTT TTGAGACCGT CCCAGACTCC ATCTTTGAGA GTCATCATAT TTCCAGCTTC 
ACTCTTGAAT ACAGGAGAGA GTGCACGAGG GATAGCGTGC TGCGGTCCCT GACCACTGTC 
TCTGGTGGCT CGTCGGAGGC TGGGTTAGTG TGCGATCACT TGCTCCAGCT TGAAGGTGGG 
TCTGAGGTAT TGAGGGCAAG AACAGAGTGG AGGCCTAAGC TTACCGATAG TTTCAGAGGG 
ATTAGTGTGA TACCCGCAGA ACCGAGGGTG TAACTAATGA AAGAAGCATC TGTTGAAGTT 
TCTCCCATGC TGTTCGTGAG GATACTTTTT AGAAGCTGCA GTTTGCATTG CTTGTGCAGA 
ATCATGGTCT GTGGTTTTAG ATGTATATAA AAAATAGTCC TGTAGTCATG AAACTTAATA 
TCAGAAAAAT AACTCAATGG GTCAAGGTTA TCGAAGTAGT CATTTAAGCT TTGAAATATG 
TTTTGTATTC CTCGGCTTAA TCTGTAAGCT CTTTCTCTTG CAATAAAGTT CGCCTTTCAA 
T 

SEQ ID NO: 286 
Cuphea calophylla subsp. Mesostemon,. seed-specific acyl-acyl carrier protein thioesterase, Genbank 

ACCESSION ABB71579 VERSION 	ABB71579.1 

MVAAEASSAL FSVRTPGTSP KPGKFRNWPS SLSVPFKSKS NHNGGFQVKA NASARPKANG 
SAVSLKSGSL DTQEDTSSSS SPPRTFINQL PDWSMLLSAI TTVFVAAEKQ WTMLDRKSKR 
PDTLMDPFGV DRVVQDGVVF RQSFSIRSYE IGADRTASIE TLMNIFQETS LNHCKSIGLL 
NDGFGRTPEM CKRDLIWVVT KMHIEVNRYP TWGDTIEVNT WVSESGKTGM GRDWLISDCH 
TGEILIRATS VCAMMNQTTR RFSKFPYEVR QELAPHFVDS APVIEDYQKL HKLDVKTGDS 
ICNGLTPRWN DLDVNQHVNN VKYIGWILES VPKEVFETQE LCGLTLEYRR ECGRDSVLKS 
VTAMDPSKEG DRSLYQHLLR LEDGTDIAKG RTKWRPKNAG TNGAISTGKT SNGNSIS 

SEQ ID NO: 287 
Ulmus americana (American elm) acyl-ACP thioesterase, Genbank ACCESSION 	AAB71731 

VERSION AAB71731.1 

GSGALQVKAS SQAPPKLNGS NVGLVKSSQI VKKGDDTTSP PARTFINQLP DWSMLLAAIT 
TLFLAAEKQW MMLDWKPKRP DMLVDPFGLG RFVQDGLVFR NNFSIRSYEI GADRTASIET 
LMNHLQETAL NHVKSVGLLE DGLGSTREMS LRNLIWVVTK MQVAVDRYPT WGDEVQVSSW 
ATAIGKNGMR REWIVTDFRT GETLLRATSV WVMMNKLTRR ISKIPEEVWH EIGPSFIDAP 
PLPTVEDDGR KLTRFDESSA DFIRXGLTPR WSDLDINQHV NNVKYIGWLL ESAPPEIHES 
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HEIASLTLEY RRECGRDSVL NSATKVSDSS QLGKSAVECN HLVRLQNGGE IVKGRTVWRP 
KRPLYNDGAV VDVXAKTS 
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