SEQUENCE LISTING

SEQIDNO: 1
HUP promoter from Chlorella (subsequence of GenBank accession number X55349)

GATCAGACGGGCCTGACCTGCGAGATAATCAAGTGCTCOTAGGCAACCAACTCA
GCAGCTGCTTGGTGTTGGGTCTGCAGGATAGTGTTGCAGGGCCCCAAGGACAGC
AGGGGAACTTACACCTTGTCCCCGACCCAGTTTTATGGAGTGCATTGCCTCAAGA
GCCTAGCCGGAGCGCTAGGCTACATACTTGCCGCACCGGTATGAGGGGATATAG
TACTCGCACTGCGCTGTCTAGTGAGATGGGCAGTGCTGCCCATAAACAACTGGCT
GCTCAGCCATTTGTTGGCGGACCATTCTGGGGGGGCCAGCAATGCCTGACTTTCG
GGTAGGGTOGAAAACTGAACAAAGACTACCAAAACAGAATTTCTTCCTCCTTGGA
GGTAAGCGCAGGCCGOCCCGCCTGCGCCCACATGGCGCTCCGAACACCTCCATA
GCTGTAAGGGCGCAAACATGGCCGGACTGTTGTCAGCACTCTTTCATGGCCATAC
AAGGTCATGTCGAGATTAGTGCTGAGTAAGACACTATCACCCCATGTTCGATTIGA
AGCCGTGACTTCATGCCAACCTGCCCCTGGGCGTAGCAGACGTATGCCATCATGA
CCACTAGCCGACATGCGCTGTCTITIGCCACCAAAACAACTGGTACACCGCTCGA
AGTCGTGCCGCACACCTCCGGGAGTGAGTCCGGCGACTCCTCCCCGGCGGGCCG
CGGCCCTACCTGGGTAGGGTCGCCATACGCCCACGACCAAACGACGCAGGAGGG
GATTGGGGTAGGGAATCCCAACCAGCCTAACCAAGACGGCACCTATAATAATAG
CGAGTTGGAGTGGCTGTGTACGGTCCGACCCTAAGGTGGGTGTGCCGCAGCCTGA
AACAAAGCGTCTAGCAGCTGCTTCTATAATGTGTCAGCCGTTGTGTTTCAGTTAT
ATTGTATGCTATTGTTTGTTCGTGCTAGGOTGGCGCAGGCCCACCTACTGTGGCG
GGCCATTGGTTGGTGCTTGAATTGCCTCACCATCTAAGGTCTGAACGCTCACTCA
AACGCCTTTGTACAACTGCAGAACTTTCCTIGGCGCTGCAACTACAGTGTGCAAA
CCAGCACATAGCACTCCCTTACATCACCCAGCAGTACAACA

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

CGCTGCGCACCAGGGCCGCCAGCTCGCTGATGTCGCTCCAAATGCGGTCCCCCGA
TETTTEGTTCTTCATCTTCTCCACCTTGGTGGCCTTCTTGGCCAGGGCCTTCAGCTG
CATGCGCACAGACCGTTGAGCTCCTGATCAGCATCCTCAGGAGGCCCTTTGACAA
GCAAGCCCCTGTGCAAGCCCATTCACGGGOGTACCAGIGGTGCTGAGGTAGATGG
GITTGAAAAGGATTGCTCOGGTCGATTIGCTGCTCATGGAATTGGCATGTGCATGCA
TGTTCACAATATGCCACCAGGCTTTOGAGCAAGAGAGCATGAATGCCTTCAGGC
AGGTTGAAAGTTCCTGGGGGTGAAGAGGCAGGGCCGAGGATTGGAGGAGGAAA
GCATCAAGTCGTCOGCTCATGCTCATGTTTTICAGTCAGAGTTTGCCAAGCTCACAG
GAGCAGAGACAAGACTGGCTGCTCAGGTGTTGCATCGTGTGTGTGGTGGGGGGG
GGGGGGTTAATACGGTACGAAATGCACTTGGAATTCCCACCTCATGCCAGCGGA
CCCACATGCTTGAATTCGAGGCCTGTGGGGTGAGAAATGCTCACTCTIGCCCTICGT
TGCTGAGGTACTTCAGGCCGCTGAGCTCAAAGTCGATGCCCTGCTCGTCTATCAG
GGCCTGCACCTCTGGGCTGACCGGCTCAGCCTCCTTCGUGGGCATGGAGTAGGCG
CCGGCAGCHETTCATGTCCGGGCCCAGGGCAGCGOTGGTGCCATAAATGTCGGTG
ATGGTGGGGAGOGOGOGCCGTCGCCACACCATTGCCGTTGCTGGCTGACGCATGC
ACATGTGGCCTGGCTGGCACCGGCAGCACTGGTCTCCAGCCAGCCAGCAAGTGG
CTGTTCAGGAAAGCGGCCATGTTGTIGGTCCCTGCGCATGTAATTCCCCAGATCA
AAGGAGGGAACAGCTTGCGATTTGATGTAGTGCCCAACCGGACTGAATGTGCGAT



GGCAGGTCCCTTTGAGTCTCCCGAATTACTAGCAGGGCACTGTGACCTAACGCAG
CATGCCAACCGCAAAAAAATGATTGACAGAAAATGAAGCGGTGTGTCAATATTT
GCTGTATTTATTCOGTTITAATCAGCAACCAAGTTCGAAACGCAACTATCGTIGGTG
ATCAAGTGAACCTCATCAGACTTACCTCGTTCGGCAAGGAAACGGAGGCACCAA
ATTCCAATTTGATATTATCGCTTGCCAAGCTAGAGCTGATCTTTGGGAAACCAAC
TGCCAGACAGTGCGACTGTGATGGAGTGCCCCGAGTGGTGGAGCCTCTTCGATTCG
GTTAGTCATTACTAACGTGAACCCTCAGTGAAGGGACCATCAGACCAGAAAGAC
CAGATCTCCTCCTCGACACCGAGAGAGTGTTGCGGCAGTAGGACGACAAG

SEQIDNO: 3
Yeast sucrose invertase

MINETSDRPLVIFTPNRKOWMNDPNGLWYDEKDAKWHLYFQYNPNDTVWGTELE
WOHATSDDLTNWEDQPIATAPKRNDSGAISGSMVVDYNNTSGFENDTIDPRORCVAL
WITYNTPESEEQYISYSLDGGYTFIEY QRKNPVLAANSTQFRDPEKVIFWYEPSQKWIMT
AAKSQDYKIETYSSDDILKSWKLESAFANEGFLGYQYECPGLIEVPTEQDPSKSYWVM
FISINPGAPAGGSENQYFVGSENGTHFEAFDNQSRVVDEGKDY YALQTFINTDPTYGS
ALGIAWASNWEYSAFVPINPWRSSMSLVRKFSLNTEYQANPETELINLKAEPILNISN
AGPWSRFATNTTLTKANSYNVDLSNSTGTLEFELVYAVNTTQTISKSVFADLSLWEFK
GLEDPEEYLRMGFEVSASSFFLDRGNSKVKFVEENPYFINRMSVNNQPFKSENDLSY
YRKVYGLLDONILEELYFNDGDVVSTNTYEMTTGNALGSVNMTTGVDNLEYIDKFQVR
EVK

SEQ ID NO: 4
Yeast secretion signal

MLELOAFLFLLAGFAAKISAS

SEQIDNO: 5
Higher plants secretion signal

MANKSLLLLLLLGSLASG

SEQIDNO: 6
Consensus eukaryotic secretion signal

MARLPLAALG

SEQ IB NO: 7
Combination higher plant/enkaryotic secretion signal

MANKLLLLLLILLIPLAASG

SEGQ IDNQG: 8
8. cerevisige sucrose invertase NP_Q12104

GAATTCCCCAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATATCAAAG
ATACAGTCTCAGAAGACCAAAGGGCTATTGAGACTTTTCAACAAAGGGTAATAT
CGGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTCATCAAAAGGAC
AGTAGAAAAGGAAGGTGGCACCTACAAATGCCATCATTGCGATAAAGGAAAGGC
TATCGTTCAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACG
AGGAGCATCUOTGOAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGAT



TGATGTGAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATATCAAAGAT
ACAGTCTCAGAAGACCAAAGGGCTATTGAGACTTTTCAACAAAGGGTAATATCG
GGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTCATCAAAAGGACAG
TAGAAAAGGAAGGTGGCACCTACAAATGCCATCATTGCGATAAAGGAAAGGCTA
TCGTTCAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAG
GAGCATCGTGGAAAAAGAAGACGTITCCAACCACGTCITCAAAGCAAGTGGATTG
ATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAA
GACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGACACGCTGAAATC
ACCAGTCTCTCTCTACAAATCTATCTCTGGCGCGCCATATCAATGCTTCTTCAGGC
CTTICTTTTICTTCTTGCTGGTTTTGCTGCCAAGATCAGUGCCTCTATGACGAACG
AAACCTCGGATAGACCACTTGTGCACTITACACCAAACAAGGGCTGGATGAATG
ACCCCAATGOACTGTGGTACGACGAAAAAGATGCCAAGTGGCATCTGTACTTTC
AATACAACCCGAACGATACTGTCTGGGGGACGCCATTGTTTTGGGGCCACGCCAC
GTCCOGACGACCTGACCAATTGGGAGGACCAACCAATAGCTATCGCTCCGAAGAG
GAACGACTCCGGAGCATTCTCGGGTTCCATGGTGGTTGACTACAACAATACTTCC
GGCTTTTTCAACGATACCATTGACCCGAGACAACGCTGCGTGGCCATATGGACTT
ACAACACACCGCGAGTCCGAGGAGCAGTACATCTCGTATAGCCTGGACGGTGGAT
ACACTTTTACAGAGTATCAGAAGAACCCTGTGCTTGCTGCAAATTCGACTCAGTT
CCOGAGATCCGAAGGTCTTTTIGGTACGAGCCCTCGCAGAAGTGGATCATGACAGC
GGCAAAGTCACAGGACTACAAGATCGAAATTTACTCGTCTGACGACCTTAAATCC
TGOAAGCTCGAATCCGCGTTCGCAAACGAGGGCTTITCTCGGCTACCAATACGAAT
GCCCAGGCCTGATAGAGGTCCCAACAGAGCAAGATCCCAGCAAGTCCTACTGGG
TCGATGTTTATTTCCATTAATCCAGGAGCACCGGCAGGAGGTTCTTTTAATCAGTA
CTTCGTCGOGAAGCTTTAACGGAACTCATTTCGAGGCATITGATAACCAATCAAGA
GTAGTTGATTTTGGAAAGGACTACTATGCCCTGCAGACTTTCTTCAATACTGACC
CCGACCTATOGOAGCGCTCTTGGCATTGCETGGGCTTCTAACTGGGAGTATTCCGC
ATTCOGTTCCTACAAACCCTTGGAGGTCCTCCATGTCGCTCGTGAGGAAATTCTCTC
TCAACACTGAGTACCAGGCCAACCCGGAAACCGAACTCATAAACCTGAAAGCCG
AACCGATCCTGAACATTAGCAACGCTGGCCCCTGGAGCCGGETTTGCAACCAACA
CCACGTTGACGAAAGCCAACAGCTACAACGTCGATCTTTCGAATAGCACCGGTA
CACTTGAATTTGAACTGGTGTATGCCGTCAATACCACCCAAACGATCTCGAAGTC
GGTGTTCGCGGACCTCTCCCTCTGOGTTTAAAGGCCTGGAAGACCCCGAGGAGTAC
CTCAGAATGGGTTTCGAGGTTTCIGCGTCCTCCTTCTTCCTTGATCGCGGGAACAG
CAAAGTAAAATTTGTTAAGGAGAACCCATATTTTACCAACAGGATGAGCGTTAA
CAACCAACCATTCAAGAGCGAAAACGACCTGTCGTACTACAAAGTGTATGGTTT
GCTTGATCAAAATATCCTGGAACTCTACTTCAACGATGGTGATGTCGTGTCCACC
AACACATACTTCATGACAACCGGGAACGCACTGGGCTCCGTGAACATGACGACG
GGTGTGGATAACCTGTTCTACATCGACAAATTCCAGGTGAGGGAAGTCAAGTGA
GATCTGTCGATCOACAAGCTCGAGTTICTCCATAATAATGTGTGAGTAGTTCCCA
GATAAGGGAATTAGGGTTCCTATAGGGTTTCGCTCATGTGTTGAGCATATAAGAA
ACCCTTAGTATGTATTTGTATTTGTAAAATACTTCTATCAATAAAATTITCTAATIC
CTAAAACCAAAATCCAGTACTAAAATCCAGATCCCCCGAATTAA

SEQ ID NO: 9
TGTTGAAGAATGAGCCGGOGAC
SEQ ID NO: 19

CAGTGAGCTATTACGCACTC



SEQ ID NO: 11
UTEX 329 Prototheca kruegani

TGTTGAAGAATGAGCCGGCGAGTTAAAAAGAGTGGCATGGTTAAAGAAAATACT
CTGOGAGCCATAGCGAAAGCAAGTTTAGTAAGCTTAGGTCATTCTTTTTAGACCCG
AAACCGAGTGATCTACCCATGATCAGGGTOAAGTGTTAGTAAAATAACATGGAG
GCCCGAACCGACTAATGTTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA
AAACCAATCGAACTCGGAGTTAGCTGOTTCTCCCCGAAATGCGTITAGGCGCAGC
AGTAGCAGTACAAATAGAGGGGTAAAGCACTGTTTCTTTTGTGGGCTTCGAAAGT
TOTACCTCAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGAC
CTTGGGGGATAAGCTCCTTGGTCAAAAGGGAAACAGCCCAGATCACCAGTTAAG
GCCCCAAAATGAAAATCGATAGTCGACTAAGCGATGTGGUGTATGTCAAAACCTCCAG
CAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG

SEQID NO: 12
UTEX 1440 Prototheca wickerhamii

TGTTGAAGAATGAGCCGGCGACTTAAAATAAATGGCAGGCTAAGAGATTTAATA
ACTCGAAACCTAAGCGAAAGCAAGTCTTAATAGGGCGTCAATTTAACAAAACTT
TAAATAAATTATAAAGTCATITATTTTAGACCCCAACCTCAGTGATCTAACCATG
GTCAGGATGAAACTTGGGTGACACCAAGTGGAAGICCGAACCGACCGATGTTGA
AAAATCGGCGGATGAACTGTGGTTAGTGGTGAAATACCAGTCGAACTCAGAGCT
AGCTGGTTCTCCCCGAAATGCGTTGAGGCGCAGCAATATATCTCGICTATCTAGG
GOTAAAGCACTGTTTCGGTGCGGGCTATGAAAATGGTACCAAATCGTGGCAAAC
TCTGAATACTAGAAATGACGATATATTAGTGAGACTATGGGGGATAAGCTCCAT
AGTCCGAGAGGGAAACAGCCCAGACCACCAGTTAAGGCCCCAAAATGATAATGAA
GTGGTAAAGGAGGTGAAAATGCAAATACAACCAGGAGGTTGGCTTAGAAGCAGC
CATCCTTTAAAGAGTGCCGTAATAGCTCACTG

SEQ ID NO: 13
UTEX 1442 Prototheca stagnora

TGITTGAAGAATGAGCCGGCGAGTTAAAAAAAATGGCATGGTTAAAGATATTTCT
CTGAAGCCATAGCGAAAGCAAGTTTTACAAGCTATAGTCATTTTTTTTAGACCCG
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTCAAATAACATGGAG
GCCCOAACCGACTAATGGTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA
AAACCAATCCAACTCOGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC
AGTAGCAACACAAATAGAGGGGTAAAGCACTGTTTCTTTTGTGGGCTTCGAAAGT
TOGTACCTCAAAGTGUCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGAC
CTTGGGGGATAAGCTCCTTGGTCAAAAGGGAAACAGCCCAGATCACCAGTTAAG
GCCCCAAAATGAAAATGATAGTGACTAAGGACGTGAGTATGTICAAAACCTCCAG
CAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG

SEQ ID NG: 14
UTEX 288 Prototheca moriformis

TGTTGAAGAATGAGCCGGCOGAGTTAAAAAGAGTGGCATGGTTAAAGATAATTCT
CTGGAGCCATAGCGAAAGCAAGTTTAACAAGCTAAAGTCACCCTTTITAGACCCG
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTAAAATAACATGGAG



GCCCGAACCGACTAATGGTCGAAAAATTAGCGGATGAATTOGTGGGTAGGGGCGAA
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC
AGTAGCAACACAAATAGAGGGGTAAAGCACTGTTTCTTTTGTGGGCTTCGAAAGT
TGTACCTCAAAGTGGCAAACTCTGAATACTCTATITAGATATCTACTAGTGAGAC
CTTGGGGGATAAGCTCCTTCGOGTCAAAAGGGAAACAGCCCACATCACCAGTTAAG
GCCCCAAAATGAAAATGATAGTGACTAAGGATGTGGGTATGTTAAAACCTCCAG
CAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 15

UTEX 1439, UTEX 1441, UTEX 1435, UTEX 1437 Prototheca moriformis
TGTTCGAAGAATGAGCCGGCGACTTAAAATAAATGGCAGGCTAAGAGAATTAATA
ACTCGAAACCTAAGCGAAAGCAAGTCTTAATAGGGCGCTAATTTAACAAAACAT
TAAATAAAATCTAAAGTCATTTATTTTAGACCCGAACCTGAGTGATCTAACCATG
GTCAGGATGAAACTTGGGTGACACCAAGTGGAAGTCCGAACCGACCGATGTTGA
AAAATCGGCOGUATGAACTGTGGTTAGTGGTCGAAATACCAGTCGAACTCAGAGCT
AGCTGGTTCTCCCCGAAATGCGTTGAGGCGCAGCAATATATCTCGTCTATCTAGG
GGTAAAGCACTGTTTCGGTGCGGGUTATGAAAATGGTACCAAATCGTGGCAAAC
TCTGAATACTAGAAATCGACGATATATTAGTGAGACTATGGGGGATAAGCTCCAT
AGTCOGAGAGGGAAACAGCCCAGACCACCAGTTAAGGCCCCAAAATGATAATGAA
GTGGTAAAGGAGGTGAAAATGCAAATACAACCAGOAGGETTGGCTTAGAAGCAGC
CATCCTTTAAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 16
UTEX 1533 Prototheca wickerhamii

TGTTGAAGAATCGAGCCGTCGACTTAAAATAAATGGCAGGCTAAGAGAATTAATA
ACTCGAAACCTAAGCGAAAGCAAGTCTTAATAGGGCGCTAATTTAACAAAACAT
TAAATAAAATCTAAAGTCATTTATITTAGACCCGAACCTGAGTGATCTAACCATG
GTCAGGATGAAACTTGGGTGACACCAAGTGGAAGTCCGAACCGACCGATGTTGA
AAAATCGGCGOGATGAACTGTGGTTAGTGGTGAAATACCAGTCGAACTCAGAGCT
AGCTGGTTCTCCCCGAAATGCGTTGAGGCGCAGCAATATATCTCGTCTATCTAGG
GGTAAAGCACTGTTTCGGTGCGGGCTATGAAAATGGTACCAAATCGTGGCAAAC
TCTGAATACTAGAAATCGACGATATATTAGTGAGACTATGGGGGATAAGCTCCAT
AGTCGAGAGGGAAACAGCCCAGACCACCAGTTAAGGCCCCAAAATGATAATGAA
GTGOTAAAGGAGGTGAAAATCCAAATACAACCAGCAGGTTGGCTTAGAAGCAGC
CATCCTTTAAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 17
UTEX 1434 Profotheca moriformis

TGTTGAAGAATGAGCCGGCGAGTTAAAAAGAGTGGCGTGGTTAAAGAAAATTCT
CTGGAACCATAGCCGAAAGCAAGTTTAACAAGCTTAACTCACTTTTTTTAGACCCG
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTAAAATAACATGGAG
GCCCGAACCCGACTAATGOGTOGAAAAATTAGCGQUATCGAATTCGTGGOTAGGGGCUGAA
AAACCAANTCGAACTCGGAGTTAGCTGGTTCICCCCGAAATGCGTTTAGGCGCAGC
AGTAGCAACACAAATAGAGGGGTAAAGCACTGTTTCTTITGTGGGCTCCGAAAG
TTGTACCTCAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGA
CCTTGGGGGATAAGCTCCTTGGTCGAAAGGGAAACAGCCCAGATCACCAGTTAA



GGCCCCAAAATGAAAATGATAGTGACTAAGGATGTGAGTATGTCAAAACCTCCA
GCACGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 18
UTEX 1438 Prototheca zopfii

TGTTGAAGAATGAGCCGGCGAGTTAAAAAGAGTGGCATGGTTAAAGAAAATTCT
CTGGAGCCATAGCGAAAGCAAGTTTAACAAGCTTAAGTCACTTTTTTTAGACCCG
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTAAAATAACATGGAG
GCCCOAACCGACTAATGGTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC
AGTAGCAACACAAATAGAGGGGTAAAGCACTGTTTCTTTCGTGGGCTTCGAAAG
TTGTACCTCAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGA
CCTTGGGGGATAAGCTCCTTGGTCAAAAGGGAAACAGCCCAGATCACCAGTTAA
GGCCCCAAAATGAAAATGATAGTGACTAAGGATGTGAGTATGTCAAAACCTCCA
GCAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 19
UTEX 1436 Prototheca moriformis

TGTTGAAGAATGAGCCGEGCGACTTAGAAAAGGTGGCATGGTTAAGGAAATATTC
CGAAGCCGTAGCAAAAGCGAGTCTGAATAGGGCGATAAAATATATTAATATTTA
GAATCTAGTCATTTITTTCTAGACCCGAACCCGGGTGATCTAACCATGACCAGGAT
GAAGCTTGGGTGATACCAAGTGAAGGTCCGAACCGACCGATGTTGAAAAATCGG
CGGATGAGTTGTGGTTAGCGGTGAAATACCAGTCGAACCCGGAGCTAGCTGGTT
CTCCCCGAAATGCGTTGAGGCGCAGCAGTACATCTAGTCTATCTAGGGGTAAAGC
ACTGTTTCGGTGCGGGCTGTGAGAACGGTACCAAATCGTGGCAAACTCTGAATAC
TAGAAATGACGATGTAGTAGTGAGACTGTGGGGGATAAGCTCCATTGTCAAGAG
GGAAACAGCCCAGACCACCAGCTAAGGCCCCAAAATGGTAATGTAGTGACAAAG
GAGGTGAAAATGCAAATACAACCAGGAGGTTGGCTTAGAAGCAGCCATCCTTTA
AAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 26
Chicorium intybus invertase: Genbank Accession No. Y11124

MSNSSNASESLEPATSEQPYRTAFHFQPPONWMNDPNGPMCYNGVYHLFY QYNPFG
PLWNLRMYWAHSVSHDLINWIHLDLAFAPTEPFDINGCLSGSATVLPGNKPIMLY TG
IDTENROQVONLAVPKDLSDPYLREWVKHTGNPHSLPEEIQPDDFRDPTTTWLEEDGT
WRLLVGSQKDKTGIAFLYHSGDFVNWTKSDSPLHKVSGTGMWECVDEFFPVWVDST
NGVDTSUNPSNRVKHVLKLGIQDHGKDCYLIGKY SADKENYVPEDELTLSTLRLDY

GMYYASKSTFFDPVENRRIMTAWVNESDSEADVIARGWSGVQSFPRSLWILDKNQKQ
LLQWPIEEIEMLHOQNEVSFHNKKLDGGSSLEVLGITASQADVKISFKLANLEEAEELD
PSWVDPQLICSENDASKKGKEIGPFGLLALASSDLREQTAIFFRVFRKNGRY VVLMCS

DQSRSSMEKNGIEKRTYGAFVDIDPQODEISLRTLIDHSIVESFGGRGKTCITTRVYPTL

AIGEQARLFAFNHGTESVEISELSAWSMKKAQMKVEEP

SEQ D NO: 21
Schizosaccharomyces pombe Invertase: Genbank Accession No. AB011433



MPFLEYTLASGICLVSLLSSTNAAPRHLYVERYPVIYNASNITEVSNSTTVPPPPEVNTT

APNGTCLGNYNEYLPSGYYNATDRPKIHFTPSSGFMNDPNGLVY TGGVYHMEPFQYS

PKTLTAGEVHWGHTVSKDLIHWENYPIAIYPDEHENGVLSLPFSGSAVVDVHNSSGL
FSNDTIPEDRIVLIYTDHWTGVAERQAIAY TTDGGY TFKKYSGNPVLDINSLOTRDPK

VIWDFDANRWVMIVAMSONYGIAFYSSYDLIDWTELSVESTSGYLGLOYECPOMAR
VPVEGTDEYEWVLEISINPGAPLGGSVVOYEVGDWNGTNFVPDDGQTREVDLGKDFE
YASALYHSSSANADVIGVGWASNWOQYTNQAPTOVERSAMTVARKFTLRDVPONPM
TNLTSLIQTPLNVSLLRDETLFTAPVINSSSSLSGSPITLPSNTAFEFNVTLSINYTEGCT

TGYCLGRIIDSDDPYRLOQSISVDVDFAASTLVINRAKAQMGWENSLITTPSFANDIYTY

GNVTLYGIVDNGLLELYVNNGEKTY TNDFFFLQGATPGOQISFAAFQGVSENNVTIVTP

LKTIWNC

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

MIQLSPLELLPLESVENSIADASTEYLRPQIHL TPDQGWMNDPNGMEFYDRKDKILWHY
YHQHNPDRKSIWATPVIWGHSTSKDLLTWDYHGNALEPENDDEGIFSGSVVVDRNN
TSGFENDSTDPHORIVAIYTNNAQLQTQREIAYSLDKGYSFIKYDQNPVINVYNSSQORD
PEVLWHDESNOQWIMVVAKTOQEFEKVOQIYGSPDLKKWDELKSNFTSNGY LGHQYECPG
LFKLPIENPLNDTVTSKWVLLLAINPGSPLGGSINEYFIGDFRGTTEHPDDGATRIFMDI
GKDFYAFQSFDNTEPEDGALGLAWASNWQYANTVPTENWRSSMSLVRNYTLKYVD
VNPENYGLTLIQKPVYDTRKETRINETLKTLETINEYEVNDLKLDKSSEVATDENTERN
ATGVFEFDLKEFTQTDLEKMGYSNMTTOPGLYIHSQTVKGSQETLQLVFDTLSTTWYID
RTTQHSFQRNSPVFTERISTYVEKIDTTDOQGNVYTLYGVVDRNILELYENDGSIAMTN
TEFFREGKIPTSFEVVCDSEKSFITIDELSVRELARK

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

MVOQVLSVLVIPLLTLFFGYVASSSIDLSVETSEYNRPLIHFTPEKGWNMNDPNGLEYDK
TAKLWHLYFQYNPNATAWGOPLYWGHATSNDLVHWDEHEIAIGPEHDNEGIHSGS]
VVDHNNTSGFENSSIDPNQRIVAIYINNIPDLQTQDIAFSEDGGY TFTKYENNPVIDVS
SNOQFRDPKVFWHERFKSMDHGCSEIARVKIQIFGSANLKNWVLNSNESSGYYGNQY
GMSRLIEEVPIENSDKSKWVMELAINPGSPLGGSINQYEVGDEDGEQFVPDDSQTREVD
IGKDEYAPQTESEVEHGVLGLAWASNWOYADQVPINPWRSSTSLARNYTERYVIOM
LEKLTANIDEKSVLPDSINVVDKLKKKNVKLTNKRKPIKTNFKGSTGLFDENITFKVLNLEN
VSPGKTHEDILINSQELNSSVDSIKIGFDSSQSLEYIDRHIPNVEFPRKQFFIDKLAAYL
EPLDYDODLRVFSLY GIVDENIELYINDGTVAMTNTFIMGEGKY PHDIQIVTDTELP
LFELESVIIRELNK

SEQ ID NO: 24
Oryza sativa Invertase: Genbank Accession No. AF(G19113

MATSRLTPAYDLKNAAAAVYTPLPEQPHSAEVEIRDREKPFKISAHLSSLLLLALILVA
VNYQAPPSHSSGDNSQPAAVMPPSRGVSQGVSEKAFRGASGAGNGVSFAWSNLMLS
WORTSYHFQPVENWMNDPNGPLY YKGWYHLEYQYNPDSAVWGNITWGHAVSTD
LINWLHLPFAMVPDOQWYDVNGYVWTGSATILPDGRIVMLYTGDTDDYVOQDONLATFP
ANLSDPLLYVDWVKYPNNPVIYPPPGIGVKDFRDPTTAGTAGMOQNGOQRLVTIGSKVG
KTGISLVYETTNFTTPFKLLYGVLHAVPGTGMWECVDLYPVSTTGENGLDTSVNGLG
VKHVLKTSLDDDKHDYYALGTYDPVENKWITPDNPDLDVGIGLRILDYGKYYAARTF



YDONKQRRILWGWIGETDLEAVDLMKGWASLQAIPRTIVFDKKTGINVLQRPEEEV
ESWSSGDPITQRRIFEPGSVVPIHVSGATQLDITASFEVDETLLETTSESHDAGYDCSN
SGGAGTRGSLGPFGLLVVADEKLSELTPVYLY VAKGGDGKAKAHLCAYQTRSSMAS
GVEKEVYGSAVPVLDGENYSARILIDHSIVESFAQAGRTCVRSRDYPTKDIYGAARCH
FENNATEASVRASLKAWOMEKSFIRPYPEIPDQKS

SEQ ID NO: 25
Allium cepa Invertase: Genbank Accession No. AJO06067

MSSDDLESPPSSYLPIPPSDEFHDOPPPLRSWLRLLSIPLALMELLEFLATFLSNLESPPSD
SGLVSDPVITDVNPAVVRRGKDAGVSDKTSGVDSGEVLDPVAVDANSVVVHRGKD
AGVSDKTSGVDSGLLEDSPLGPYPWTNOQMLSWQRTGIFHFQPVEKNWMNDPNGPLYY
ROWYIITYQYNPEGAVWONIAWGHAVSRDLVHWTHILPLAMVEPDOWYDINGVWT
GSATILPDGQIVMLYTGATNESVOVONLAVPADQSDTLLLRWEKKSEANPILVPPPGIG
DEKDFRDPIFTAWYEPSDDTWRIVIGSKDSSHSGIAIVYSTKDFINY KLIPGILHAVERVG
MWECVDEYPVATADSSHANHGLDPSARPSPAVKHVIKASMDDDRHDYYAIGTYDP
AQNTWVPDDASVDVGIGLRYDWGKFYASKTFYDHAKKRRILWSWIGETDSETADIA
KGWASLQGVPRTVLLDVKTGSNLITWPVVEIESLRTRPRDESGITVDAGSTFKLDVG
GAAQLDIEAEFKISSEELEAVKEADVSYNCSSSGGAAERGVLGPFGLLVLANQDLTE
QTATYFYVSRGMDGGLNTHICQDEKRSSKASDIVKRIVGHSVPVLDGESFALRILVD
HSIVESFAQGGRASATSRVYPTEATYNNARVEVENNATGAKVTAQSLKVWHMSTAIL
NEIYDPATSVM

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

LEYQYNPNGVIWGPPVWCGHSTSKDLVNWVPOQPL TMEPEMAANINGSWSGSATILPG
NKPAILFTGLDPKYEQVOQVLAYPKDTSDPNLKEWFLAPQNPVMIPTPONQINATSFR

DPTTAWRLPDGVWRLLIGSKRGQRGLSLLFRSRDFVHWVQAKHPLYSDKISGMWE

CPDFFPVYANGDOMGVDTSTIGSHVKHVLENSLDITKHDIY TIGDYNIKKDAYTPDIG

YMNDSSLRYDYGKY YASKTITDDAKKERILLGWANESSSVEDDIKKGWSGIHTIPRK
TWELDKLGRQLIOWPIANIEKLRQEKPVNIYRKVLEKGGSQIEVSGITAAQADVEISFKIKD
LENVEKIDASWTSPOQLLCSKKGASVKGGLGPFGLLTLASXGLEEYTAVFFRIFKAYD
NKFVVLMCSDQSRSSENPINDKTTYGTFVDVNPIREGLSLRVLIDHSVVESFGAKGK

NVITARVYPTLAINEEAIILY VENRGTSNVEITGLTAWSMEKKANIA

SEQ ID NO: 27
Bifidobacterium breve UCC2003 beta-fructofuranosidase (invertase): Genbank Accession
No. AATZ8190

MTDFTPETPVLTPIRDHAABLAKABRAGVAEMAAKRNNRWYPKYHIASNGGWINDPN
GLCFYKGRWHVEFYQLHPYGTQWGPMHWGHVSSTDMLNWEKREPIMIAPSLEQTKD
GVISGSAVIDDNGDLREYYTGHRWANGHDNTGGDWQVOMTALPDNDELTSATK(Q
GMIDCPTDKVDHHYRDPKVWKTIGDTWYMTFGVSSEDKRGOMWLFSSKDMVRWE
YERVLEQHPDPDVIMLECPDITPIKDKDONEKW VIGFSAMGSKPSGEFEMNRNVNNAG
YMIGTWEPGGEFKPETEFRLWDCGHNY YAPQSFNVDGROIVYGWMSPEVQPIPMED
DGCWCGQLTLPREITLDDDGDVVTAPYVAEMEGLREDTLDHGSITLDMDGEQVIADDA
FAVEIEMTIDLAASTADRAGLKIHATEDGAYTYVAYDDQIGRVVVDROQAMANGDH
GYRAAPLTDAELASGKLDLRVFVDRGSVEVYVNGGHQVILSSYSYASEGPRAIKIVA
EFGNLKVESLKLHHMKSIGLE



SEQ ID NO: 28
Saccharomyces cerevisiae Invertase: Genbank Accession No. NP_(012104

MLLOAFLFLLAGFAAKISASMTNETSDRPLVHFITPNKGWMNDPNGLW YDEKDAKW
HLYFQYNPNDTVWOTPLIWGHATSDDLTNWEDQGPIATAPKRNDSGATFSGSMVVDY
NNTSGFFNDTIDPRORCVAIWTYNTPESEEQYISYSLDGGYTFIEY QKNPVLAANSTQ
FRDPKVEFWYEPSQRKWIMTAAKSQDYKINTYSSDDLKSWEKLESAFANEGFLGYQYLCP
GLIEVPTEQDPSKSYWVMEISINPGAPAGGSFNQYFVGSENGTHFEAFDNQSRVVDEFG
KDY YALQTHEINTDPTY GSALGIAWASNWEYSAFVPINPWRSSMSLVRKESINTEY(Q
ANPETELINLKAFPILNISNAGPWSRFATNTTLTKANSYNVDLSNSTGTLEFELVYAY
NTTQTISKSVIADLSLWIFKGLEDPEEY LRMGFEVSASSFFLDRGNSKVKFVKENPYFT
NRMSVNNQPFKSENDLSYYRKVYGLLDONILELYENDGDVVSTNTYFMTTGNALGS Y
NMTTGVDNLFYIDKFQVREVK

SEQ ID NO: 29
Zymomonas mobilis Invertase A: Genbank Accession No. AY 171597

MESPSYKNLIKAEDAQKKAGKRLLSSEWYPGEHVTPETGWMNDPNGLIFFKGEYHIL
FYQYYPFAPVWGPMHWGHAKSRDLVHWETLPVALAPGDLEDRDGCESGCAVDNN
GVLTLIYTGHIVLSNDSPDAIREVOCMATSIDGIHFOQRKEGIVLEKAPMPQVAHIRIDPR
VWEKENDOWIMVVGYRTDDEKIIQGIGHVALYRSENLEKDWIFVKTLLGDNSQLPLGK
RAFMWECPDFFSLGNRSVLMESPOGILKASGYKNRNLFQNGYILGKWOQAPQETPETS
FOQELDYGHDEY AAQRFEAKDGROQILIAWFDMWENQKPSQRDGWAGCMTLPRKLDL
IDNKIVMTPVREMEH RQSEKIESVVILSDAEHPEFTMDSPLOEIELIFDLEKSSAYQAG
LALRCNGKGQETLLYIDRSOQNRIILDRNRSGONVEGIRSCPLPNTSKVRLHIIL.DRSSIE
IFVGDDQTOQGLYSISSRIFPDEDSLEKGRLFAIEGYAVEFDSFKRWTLQDANLAANSSDA
C

SEG ID NO: 30
Cinnamomum camphora FPATB1 (Genbank (Q39473) amino acid sequence with Prototheca
moriformiis delta 12 fatty acid desaturase transit peptide.

MAIKTNRQPVEKPPFIIGTLRKAIPAHCTERSALRGRAPDWSMLFAVITTIFSAAEKQ
WINLEWKPKPNPPOQLLDDHFGPHGLVFRRTFAIRSYEVGPDRSTSIVAVMNHLOEAA
LNHAKSVGILGDGEGTTLEMSKRDLIWVVERTHVAVERYPAWGDTVEVECWVGAS
GNNGRRHDFLVRDCKTGEILTRCTSLSVMMNTRTRRLSKIPEEVRGEIGPAFIDNVAYV
KDEEIKKPQKINDSTADYIQGGLTPRWNDLDINQHVNNIKY VDWILETVPDSIFESHH
ISSFTIEYRRECTMDSVLOSLTTVSGGSSEAGLVCEHLLQLEGGSEVLRAKTEWRPKL
TDSFRGISVIPAESSV

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

GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGUCGCTGAAC
COACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGUTTGTGCTGGTGAGGC
TGGGCAGTGCTGCCATGCTGATTGAGGUTTGGTTCATCGGGTGGAAGCTTATGTG
TGTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC
TTGCTGOAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA
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TTTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT
GCAAACACGGGCATGCCACAGCACGGGCACCGUGGAGTGGAATGGCACCACCA
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTITCAGCTACAACGGCAGGAGTC
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT
GCGCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTCGGATGGCAGCTGGG
CTGCCACTGCAATCGTGOTGCATAGGATGCAAGTGGAGCGAATACCAAACCCTCT
GGUTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCOGCACCGAGTGTCCACACTGT
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC
GTCCCTTGACGGCGCTCCTCTCGGGTCTGGGAAACGCAATGCAGCACAGGCAGC
AGAGGCOGOGCGGCAGCAGAGCGGUGGCAGCAGCGGCGGGOGCCACCCTTICTTGOG
GGGTCGLCGCCCCAGCCAGCGGTGATGCGCTGATCCCAAACGAGTTCACATICATT
TGCATGCCTGGAGAAGCGAGGCTGGGGCCTTITGGOGCTGGTGCAGCCCGCAATGE
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG
TICCATAGTGCATTGGACTGCATTTGGGTGGGGCGGCCGGCTGTTICTTTCGTGTT
GCAAAACGCGCCAGCTCAGCAACCTGTCCCOGTGGGTCCCCCGTGCCGATGAAAT
CGTGTGCACGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC
TCCACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGC
CCAGCAGACCATCGGCTGCTCCGACGCCGCCETATTCCGCCTGTCCGCCCAGGGC
CGCCCCGTGCTOGTTCGTGAAGACCGACCTGTCCGGCGCCCTGAACGAGCTGCAGG
ACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCETGCCCTGCGCCGCCET
GCTGGACGTGGTCGACCGAGGCCGGCCGCGACTGGCTGCTGCTGGGCGAGGTGCC
COGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACC
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGLCTGG
TGOGACCAGGACGACCTGGACGAGGAGCACCAGGGUCTGGCCCCCGCCGAGCTGT
TCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACCTGGTGGTGACCCACG
GCOGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTITCTCCGGCTTCAT
CCACTGCGGCCGCCTGGGCETGGCCGACCGCTACCAGGACATCGCCCTGGCCAC
CCGCGACATCGCCOGAGGAGCTGGGCGGCCGAGTGGGCCGACCGCTTCCTGETGOT
GTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC
GCTGGTCGTGTOATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTICC
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC
CTCAGCGCYGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTIGGTTTIGGGCTC
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA
COGGGAAGTAGTGGOGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC
CACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCG
GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCT
GATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGAC
ACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCA
ACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGUGGCTGCATGGGCGCTCCG
ATGCCGCTCCAGGGCGAGCGCTGTITAAATAGCCAGGCCCCCGATTGCAAAGAC
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC
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ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTC
GTTTCAGTCACAACCCGCAAACACTAGTATGGCTATCAAGACGAACAGGCAGCC
TGTGGAGAAGCCTCCGTTCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCA
CTGTTTCGAGCGCTCGGCGCTTCGTGGGCGCGCCCCCGACTGGETCCATGCTGETTC
GCCGTGATCACCACCATCTTCTCCGCCGCCGAGAAGCAGTGGACCAACCTGGAGT
GGAAGCCCAAGCCCAACCCCCCCCAGCTGCTGGACGACCACTTCGGCCCCCACG
GCCTGGTGTTCCGCCGCACCTTCGCCATCCGCAGCTACGAGGTGGGCCCCGACCG
CTCCACCAGCATCGTGGCCGTGATGAACCACCTGCAGGAGGCCGCCCTGAACCA
CGCCAAGTCCGTGGGCATCCTGGGCOACGGCTTCGGCACCACCCTGGAGATGTCC
AAGCGCGACCTGATCTGGGTGGTCGAAGCGCACCCACGTGGCCGTGGAGCGCTAC
CCCGCCTOGOGGCGACACCGTGGAGOTGGAGTGCTGGGTGGGCGCCTCCGGCAAC
AACGGCCGCCGCCACGACTTCCTGOGTGCGCGACTGCAAGACCGGCGAGATCCTG
ACCCGCTGCACCTCCCTGAGCGTGATGATCGAACACCCGCACCCGCCGLCTGAGCA
AGATCCCCGAGGAGETGCGCGGCGAGATCGGCCCCGCCTTCATCGACAACGTGG
CCGTGAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAACGACTCCACCGCCG
ACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACGACCTGGACATCAACCAGC
ACGTGAACAACATCAAGTACGTGGACTGGATCCTGCAGACCGTGCCCGACAGCA
TCTTCGAGAGCCACCACATCTCCTCCTTCACCATCGAGTACCGCCGCGAGTGCAC
CATGGACAGCGTGCTGCAGTCCCTGACCACCGTGAGCGGCGGCTCCTCCGAGGC
CGGCCTGGTGTGCGAGCACCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGCTGCG
CGCCAAGACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGCAT
GATCCCCOGCCCGAGTCCAGCGTCGATGGACTACAAGCACCACGACOGGCGACTACAA
GGACCACGACATCGACTACAAGGACGACGACGACAAGTGATGACTCGAGGCAGC
AGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTG
CCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCC
TCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCT
ATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCC
AACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCT
CACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCA
ACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACA
CAAATGGAAAGCTT

SEQ ID NG: 32
Cuphea hookeriana FATB2 {Genbank A AC49269) amino acid sequence with Prototheca
moriformis delta 12 fatty acid desaturase transit peptide.

MAIKTNROQPVEKPPETIGTLRRKAIPAHCTERSALRGRAQLPDWSRLLTAITTVEVKSK
RPDMHDREKSKRPDMLVDSFGLESTVQDGLVFRQSFSIRSYEIGTDRTASIETLMNHLQ
ETSENHCKSTGILLDGFGRTLEMCKRDLIWVVIKMQIKVNRYPAWGDTVEINTRFESR
LGKIGMGRDWLISDCNTGEILVRATSAYAMMNOQKTRRLSKLPYEVHQEIVPLFVDSP
VIEDSDLKVHEKFKVKTGDSIQKGLTPGWNDLDVNQHVSNVKYIGWILESMPTEVLET
QELCSLALEYRRECGRDSVLESVTAMDPSKVGVRSQYQHLLRLEDGTAIVNGATEW
RPEKNAGANGAISTGKTSNGNSVS

SEQ ID NO: 33
Relevant codon optimized expression construct of Cuphea hookeriana FATB2Z cDNA with

Prototheca moviformis delta 12 fatty acid desaturase transit peptide.

GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC
CGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGC

11



TGGGCAGTGCTGCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG
TGTGCTGGOGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA
TITCAGATGATCCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTTCAGCTACAACGGCAGGAGTC
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT
GCGCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGG
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC
GTCCCTTGACGGCGCTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGC
AGAGGCGGCGGCAGCAGAGCGGCGGCAGCAGCGGCGGGHGGCCACCCTTCTTGCG
GGGTCGCGCCCCAGCCAGCGGTCGATGCGCTGATCCCAAACGAGTICACATTCATT
TGCATGCCTGGAGAAGCGAGGCTGGGGCCTITGGGCTGGTGCAGCCCGCAATGG
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG
TTCCATAGTGCATTGGACTGCATTTGGGTGGCGGCGGCCGGCTGTTTCTTTCGTGTT
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT
CGTGTGCACGCCOGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC
TCCACGCCGECTCCCCCGCCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGC
CCAGCAGACCATCOGCTGCTCCOACGCCGCCGTUGTTICCGCCTGTCCGCCCAGGGC
CGCCCCGTGCTGTTCOTGAAGACCGACCTGTCCGGCGCCCTGAACGAGCTGCAGG
ACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCGTGCCCTGCGCCGCCAGT
GCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGUTGCTGGGCGAGGTGCC
CGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG
GCCOGACGCCATGCGCCGCCTGCACACCCTGCGACCCCGCCACCTGCCCCTTCGACC
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG
TGGACCAGGACGACCTGUGACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT
TCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACCTGGTGGTGACCCACG
GCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTCAT
CGACTGCGGCCGCCTGGGCGTGGCCGACCGCTACCAGGACATCGCCCTGGCCAC
CCGCCACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGUTTCCTGGTGCT
GTACGGCATCGCCGCCCCCCGACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC
GCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTITCC
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC
CICAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGOTTTGGGCTC
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA
COGGGAAGTAGTOGGCATGGOAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC
CACAATAACCACCTCGACGAATGCGCTTGGTTICTTCGTCCATTAGCGAAGCGTCCG
GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCT
GATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGAC
ACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGUTTCCCGGCGCTGCATGCA
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ACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCG
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC
ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTC
GTTTCAGTCACAACCCGCAAACACTAGTATGOGCTATCAAGACGAACAGGCAGCC
TGTGOGAGAAGCCTCCGTTCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCA
CTGTTTCGAGCGCTCGGCGCTTCGTGGGCGCGCCCAGCTGCCCGACTGGAGCCGC
CTGCTGACCGCCATCACCACCGTGTTCGTGAAGTCCAAGCGCCCCGACATGCACG
ACCGCAAGTCCAAGCOGCCCCGACATGCTGGTGGACAGCTTICGGCCTGGAGTCCA
CCGTGCAGGACGGCCTGGTGTTCCGCCAGTCCTTCTCCATCCGCTCCTACGAGAT
CGGCACCOGACCGCACCGCCAGCATCCAGACCCTGATGAACCACCTGCAGGAGAC
CTCCCTGAACCACTGCAAGAGCACCGGCATCCTGCTGGACGGCTTCGGUCGCACC
CTGGAGATGTGCAAGCGCGACCTGATCTGGGTGGTGATCAAGATGCAGATCAAG
GTGAACCGCTACCCCGCCTGOGGUGACACCCTGGAGATCAACACCCGCTTCAGC
CGCCTGGGCAAGATCGGCATGGGCCGCGACTGGCTGATCTCCGACTGCAACACC
GGCGAGATCCTGOTGCGCGCCACCAGCGCCTACGCCATGATGAACCAGAAGACC
CGCCGCCTGTCCAAGCTGCCCTACGAGGTGCACCAGGAGATCGTGCCCCTGTTCG
TGGACAGCCCCGTGATCOGAGGACTCCGACCTGAAGGTGCACAAGTTCAAGGTGA
AGACCGGCGACAGCATCCAGAAGGGCCTGACCCCCGGCTGGAACGACCTGGACG
TGAACCAGCACGTGTCCAACGTGAAGTACATCGGCTGGATCCTGGAGAGCATGC
CCACCGAGGTGCTGGAGACCCAGGAGCTGTGCTCCCTGGCCCTGGAGTACCGCC
GCGAGTGCGGCCGCGACTCCGTGCTGGAGAGCGTGACCGCCATGGACCCCAGCA
AGGTGGGCGTGCGCTCCCAGTACCAGCACCTGCTGCGCCTGGAGGACGGCACCO
CCATCGTGAACGGCGCCACCGAGTGGUCGCCCCAAGAACGCCGGCGCCAACGGCG
CCATCTCCACCGGCAAGACCAGCAACGGCAACTCCGTGTCCATGGACTACAAGG
ACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGAC
AAGTGACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGG
TCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGC
CGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAG
TTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTT
TCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCIGCTATCCCTCAGC
GCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGETTITGGGCTCCGCCTG
TATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAA
GTAGTGGGATGGGAACACAAATGGAAAGCTT

SEQ ID NO: 34
Umbellularia californica FATB1 {Genbank 41635} amino acid sequence with Prototheca
moriformis delta 12 fatty acid desaturase transit peptide.

MAIKTNROPVEKPPFTIGTLRKAIPAHCPFERSALRGRAPDWSMLFAVITTIFSAAEKQ
WTINLEWKPKPKLPQLLDDHFGLHGEVFRRTEFAIRSYEVGPDRSTSILAVMNHMOQLEA,
TENHAKSVGILGDGPGTTLEMSKRDLMWVVRRTHVAVERYPTWGDTVEVECWIGA
SGNNGMRRDFLVRDCKTGEILTRCTSLSVLMNTRTRRLSTIPDEVRGEIGPAFIDNVA
VKDDEIKKLQKLNDSTADYIQGGLTPRWNDLDVNQHVNNLKYVAWVFETVPDSIFE
SHHISSFTLEYRRECTRDSVLRSLTTVSGGSSEAGLVCDHLLQLEGGSEVLRARTEWR
PRKLTDSFRGISVIPAEPRY

SEQ ID NO: 35

Relevant codon optimized expression constract of Umbellularia californica FATB1 ¢cDNA
with Prototheca moriformis delta 12 fatty acid desaturase transit peptide.
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GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC
CGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGC
TGGGCAGTGCTGCCATGCTCGATTCGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG
TGTGCTGGGCTTGCATGCCGGGCAATGCCGCATGGTGGCAAGAGGGUGGCAGCAC
TTGCTGGAGCTGCCGCGOTGCCTCCAGGTOGGTTCAATCGCGGCAGCCAGAGGGA
TTTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT
GCCAGAATGATCOGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA
AGTCGTGTGCGAGCCAGCATCGCCGCCTGGCTETTTICAGCTACAACGGCAGGAGTC
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT
GCOGCACGCCOTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGG
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT
GGCTGCTTGCTGOGOGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC
GTCCCTTGACGGCGCTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGC
AGAGGCGGCGOCAGCAGAGCGGCGOUAGCAGCGOCGGOOGCCACCCTTCTTGCG
GGGTCGCGCCCCAGCCAGCGUGTCATGCGCTGATCCCAAACGAGTTCACATTCATT
TGCATGCCTGGAGAAGCGAGGCTGGGGCCTTITGGGCTGGTGCAGCCCGCAATGG
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG
TTCCATAGTGCATTGCGACTGCATTTGGGTGOGGGCGGCCOGGCTGTTTCTTTCGTGTT
GCAAAACGCGCCAGCTCAGCAACCTGTCCCOTGGOGTCCCCCGTGCCGATCGAAAT
CGTGTGCACGCCGATCAGUTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC
TCCTCOGCCCTCTCTCCOTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC
TCCACGCCGGCTCCCCCGCCGCCTGGOTGGAGCGCCTGTTCGGCTACGACTGGGC
CCAGCAGACCATCGGCTGCTCCGACGCCGCCETGTTCCGCCTGTCCGCCCAGGGL
CGCCCCGTGCTGTTCATCGAAGACCCGACCTGTCCGGCGCCCTGAACGAGCTGCAGG
ACGAGGCCGCCCGCCTGTCCTOGGCTGGCCACCACCGGCGTGCCCTGCGCCGCCAGT
GCTGGACGTCGGTGACCGAGGCCGGCCGCGACTGGCTGCTGCTGGGCGAGGTGCC
CGGCCAGGACCTGCTGTCCTCCCACCTOGGCCCCCOGCCUGAGAAGGTUGTCCATCATG
GCCCACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTITCGACC
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGUCTGE
TGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCGCCOGAGOTET
TCGCCCGCCTCAAGGCCCGCATGCCCGACGGCCGAGGACCTGGTGGTGACCCACG
GCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTICAT
CGACTGCGGCCGLCTGGGUGTGGCCCGACCGCTACCAGGACATCGCCCTGGCCAC
CCOGCGACATCGCCOGAGGAGCTGGGCGGCCAGTGOGCCGACCGCTTCCTGGTGOT
GTACGGCATCGCCGCCCCCOACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTIGGAC
GCTGOTCOGTGTGATGCACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTITGATCTTGTGTGTACGCGCTTT
TGCCGAGTTGCTAGCTGCTITGTGCTATTITGCGAATACCACCCCCAGCATCCCCTTCC
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA
CGGOAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC
CACAATAACCACCTOGACGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCG
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GTITCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCT
GATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGAC
ACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCA
ACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCG
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC
ATTATAGCOGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC
ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTC
GTTTCAGTCACAACCCGCAAACACTAGTATGGUTATCAAGACGAACAGGCAGCC
TGTGGAGAAGCCTYCCGTTCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCA
CTGTTTCGAGCGCTCGGCGCTTCGTGGGCGUGCCUCCGACTGGTCCATGCTIGTTC
GCCGTGATCACCACCATCTTCAGCGCCGCCGAGAAGCAGTGGACCAACCTGGAG
TGOAAGCCCAAGCCCAAGCTGCCCCAGCTGCTGGACGACCACTTCGGCCTGCAC
GGCCTGGTGTTCCGCCGCACCTTCGCCATCCGCTCCTACGAGGTGGGCCCCGACC
GCAGCACCTCCATCCTGGCCGTGATGAACCACATGCAGGAGGCCACCCTGAACC
ACGCCAAGAGCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGT
CCAAGCGCGACCTGATGTGGOTGGTGCGCCGCACCCACGTGGCCGTGGAGCGCT
ACCCCACCTGGGGCGACACCGTGGAGGTGGAGTGCTGGATCGGCGCCAGCGGCA
ACAACGGCATGCGCCGCGACTTCCTGGTGCGCGACTGCAAGACCGGCGAGATCC
TGACCCGCTGCACCTCCCTGAGCGTGUTGATGAACACCCGCACCCGCCGCCTGAG
CACCATCCCCGACGAGGTGCGCGGCOAGATCGGCCCCGCCTTCATCGACAACGT
GGCCGTGAAGGACGACGAGATCAAGAAGCTGCAGAAGCTGAACGACTCCACCGC
COGACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACGACCTGGATCGTGAACCA
GCACGTGAACAACCTGAAGTACGTOGGCCTGGGTETITCGAGACCGTGCCCGACAG
CATCTTCGAGTCCCACCACATCAGCTCCTTCACCCTGGAGTACCGCCGCGAGTGC
ACCCGCGACTCCGTGCTGCGCAGCCTGACCACCGTGAGCGGCGGCAGCTCCGAG

HCCGGOCTGGETUTGCGACCACCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGCTG
CGCGCCCGCACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGC
GTGATCCCCGCCGAGCCCCGCGTGATGGACTACAAGGACCACGACGGCGACTAC
AAGGACCACGACATCGACTACAAGGACGACGACGACAAGTGATGACTCGAGGC
AGCAGCAGCTCGGATAGTATCGACACACTCTGCGACGCTGGTCGTGTGATGGACT
GTTGCCGCCACACTTGCTGCCTIGACCTGTGAATATCCCTGCCGCTTTTATCAAAC
AGCCTCAGTGTGTTTGATCTTGTIGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTG
TGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTICATATCGCTTGCA
TCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCC
TGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGUTCCGCCTGTATTCTCCTGGTAC
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.

MAIKTINRQPVEKPPFTIGTLRKAIPAHCFERSALRGRAPANGSAVTLKSGSLNTQEDT

LSSSPPPRAFINQLPDWSMLLTAITTVEVAPEKRW TMFDRKSKRPNMIMDSFGLERV
VOQDGLVIRQSESIRSYEICADRTASIETVMNHVOQETSLNQCKSIGLLDDGFGRSPEMC

KERDLIWVVTRMKIMVNRYPTWGDTIEVSTWLSQSGKIGMGRDWLISDCNTGEILVR

ATSVY AMMNQKTRRFSKLPHEVRQEFAPHFLDSPPAIEDNDGKLOKFDVKTGDSIRK
GLTPGWYDLDVNQHVSNVKYIGWILESMPTEVLETQELCSLTLEYRRECGRDSVLES
VISMDPSKVGDRFQYRHBLLRLEDGADIMKGRTEWRPEKNAGTNGAISTGKT
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SEQ ID NO: 37
Relevant codon optimized expression construct of Cuphea palustris C8 preferring
thivesterase clINA with Prototheca moriformis delta 12 fatty acid desaturase transit peptide.

GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC
CGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGC
TGGGCAGTGCTGCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG
TGTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA
TTTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT
GCAAACACGGGCATGCCACAGCACGGUGCACCGGOGGAGTGGAATGGCACCACCA
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTTCAGCTACAACGGCAGGAGTC
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT
GCGCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGEG
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC
GICCCTTGACGGCGCTCCTCICGGGTGTOGGAAACGCAATGCAGCACAGGCAGC
AGAGGCGGCGGCAGCAGAGCGGCGGCAGCAGCGGCGGGGGCCACCCTICTTGCG
GOGTCGCGCCCCAGCCAGCOGTOATGCGCTGATCCCAAACGAGTTCACATTCATT
TGCATGCCTGGAGAAGCGAGGCTGGGGCCTTTGGGCTGGTGCAGCCCGCAATGE
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG
TTCCATAGTGCATTGOACTGCATTTGGGTGGGGCGGCCGGCTGTTTCTTTCGTGTT
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGOTCCCCCGTGCCGATGAAAT
CGTGTGCACGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC
TGCTCGCCCTCTCTCCGTCCCGCCTUTAGAATATCAATGATCGAGCAGGACGGCC
TCCACGCCGGCTCCCCCGCCGCCTGOOTGOAGCGCCTGTTCGGCTACCGACTGGGC
CCAGCAGACCATCGGCTGCTCCGACGCCGCCGTGTTCCGCCTGTCCGCCCAGGGO
COCCCCGTGCTGTTCGTGAAGACCGACCTGTCCGGUGCCCTGAACGAGUTGCAGE
ACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGLGTGCCCTGCGCCGCCGT
GCTGGACGTGGTGACCGAGGUCGGCCGCGACTGGCTGCTGCTGGGLCGAGGTGCC
CGGCCAGGACCTOGCTGTCCTCCCACCTOGGCCCCCGCCGAGAAGGTGTCCATCATG
GCCGACGCCATGCGCCGUCTGCACACCCTGGACCCCGLCCACCTGCCCCTTCGACC
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG
TGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCGUCGAGCTGT
TCGCCCGCCTCGAAGGCCCGCATGCCCGACGGCOGAGGACCTGGTGGTGACCCACG
GCGACGCCTGCCTGCCCAACATCATOGUGTGGAGAACGGCCGCTTCTCCGGCTTCAT
COACTGCGGCCGUCTGGGCAETGGCCCACCGCTACCAGGACATCGCCCTGGCCAC
CCGCGACATCGCCGAGGAGCTGGGCGGCCGAGTGGGCCGACCGCTTCCTGGTGCT
GTACGGCATCGCCGCCCCCOGACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC
GCTGGTCGTGTGATGOGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTG TGTGTACGCGCTTT
TGCCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC

CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA
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CGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC
CACAATAACCACCTGACGAATGCGCTTGGTTCTICGTCCATTAGCGAAGCGTCCG
GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGCGAGCT
GATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTICTTGCGCTATGAC
ACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCA
ACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCG
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC
ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTC
GITTCAGTCACAACCCGCAAACACTAGTATGGCTATCAAGACGAACAGGCAGCC
TGTGGAGAAGCCTCCGETTCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCA
CTGTTTCGAGCGCTCGGCGCTTCGTGGGCGCGCCCCCGCGAACGGCAGCGCGGTG
ACCCTGAAGTCGGGCTCCCTGAACACCCAGGAGGACACGCTGAGCTCATCCCCC
CCCCCCCGCGCHTTCTTCAACCAGCTGCCCGACTGGAGCATGCTGCTGACCGCGA
TCACCACGGTCTTCGTGGCOGCCCGAGAAGCGCTGGACCATGTTCGACCGCAAGTC
GAAGCGCCCCAACATGCTGATGGACTCCTTCGGCCTGGAGCGCGTGGTCCAGGA
COGGCCTGGTOGTTCCGCCAGAGCTTCTCCGATCCGCTCCTACGAGATCTGCGCGGAC
CGCACCGCGAGCATCGAGACGGTGATGAACCACGTCCAGGAGACCTCGCTGAAC
CAGTGCAAGTCCATCGGCCTGCTOGGACGACGGCTTCGGCCGCAGCCCCGAGATG
TGCAAGCGCGACCTGATCTGGOGTGGTCACCCGCATGAAGATCATGGTGAACCGC
TACCCCACGTGGGGCGACACCATCGAGGTCTCGACGTGGCTGTCCCAGAGCGGC
AAGATCGOGCATGOGGCCGCGACTGGCTGATCTCGGACTGCAACACCGGCGAGATC
CTGGTGCGCGCGACGTCCGTCTACGCGATGATGAACCAGAAGACCCGCCGCTTC
AGCAAGCTGCCCCACGAGOGTGCGCCAGGAGTTCGCGCCCCACTTCCTGGACTCGC
CCCCCGUGATCOGAGGACAACGACGGUAAGUTGCAGAAGTTCGACGTCAAGACGG
GCOGACTCCATCCGCAAGGGCCTGACCCCCGGCTOGTACCGACCTGGACGTGAACC
AGCACGTGAGCAACGTCAAGTACATCGGCTGGATCCTGGAGTCGATGCCCACCG
AGGTCCTGGAGACGCAGGAGCTGTGCTCCCTGACCCTGGAGTACCGCCGCGAGT
GCGGCCCCCACTCGGTGCTGGAGAGCGTCACCAGCATGGACCCCTCGAAGGTGG
GCGACCGCTTCCAGTACCGCCACCTGCTGCGCCTGGAGGACGGCGCGGACATCA
TGAAGGGCCGCACCGAGTGGCOGCCCCAAGAACGCGGGCACGAACGGCGCGATCT
CCACCGGCAAGACGTGACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACT
CTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGT
GAATATCCCTGCCGUTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACG
CGCTTTTGCGAGTTGUTAGCTGCTTGTOGCTATTTOCGAATACCACCCCCAGCATCC
CCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTG
CTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGETTT
GGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCT
GATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTTGAGCTC

SEQ ID NO: 38
Cuphea lanceolata C10 preferring thioesterase (Genbank CAB6083(0) amino acid sequence
with Profotheca moriformis delta 12 Fatty acid desaturase transit peptide.

MAIKTNROPVEKPPFTIGTLRKAIPAHCFERSALRGRAPANGSAVNLKSGSINTQEDT
SSSPPPRAFENQLPDWSMLLTAITTVEVAAFKQWTMELDRESKRPDMLVDSVGLESIV
RDGLVSROSFLIRSYEIGADRTASIETLMNHLOETSINHCKSLGLINDGFGRTPGMCK
NDLIWVLTKMOIMVNRYPITWGDTVEINTWESQSGKIGMASDWLISDONTGEILIRAT
SVWAMMNQKTRRFSRLPYEVRGELTPHFVDSPHVIEDNDQKLHKFDVKTGRSIRKG



LTPRWNDLDVNQHVSNVKYIGWILESMPIEVLETQELCSLTVEYRRECGMDSVLESV
TAVDPSENGGRSQYKHLLREEDGTDIVKSRTEWRPKNAGTNGAISTSTAKTSNGNSA
SDDRDDKLG

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

ACTAGTATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAAGCCTCCGTTCACG
ATCGGGACGCTGCGCAAGGCCATCCCCGCGCACTGTITCGAGCGCTCGGCGCTTC
GTGGGCGLGCCCCCGCCAACGGCAGCGCOGGTGAACCTGAAGTCOGGCTCCCTGA
ACACCCAGGAGGACACCGAGCTCGTCCCCCCCCCCCCGCGCATTCCTGAACCAGCT
GCCCCGACTGGAGCATGCTGCTGACCGCGATCACCACCGTCTTCGTGGCGGCGGA
GAAGCAGTGGACCGATGCTGUGACCGCAAGTCCGAAGCGCCCCCGACATGCTGGTGOA
CTCCGTCGGUCCTGAAGAGCATCGTGCGCGACGGCCTGGTCTCGCGCCAGTCCTTC
CTGATCCGCAGCTACGAGATCGGCGCGGACCGCACCGCGTCGATCGAGACCCTG
ATGAACCACCTGCAGGAGACGTCCATCAACCACTGCAAGAGCCTGGGCCTGCTG
AACGACGGCTTCGGCCGCACCCCCGUGCATGTGCAAGAACGACCTGATCTGGGTG
CTGACCAAGATGCAGATCATGGTCAACCGCTACCCCACGTGGGGCGACACCGTC
GAGATCAACACGTGGTTCTCGCAGTCCGGCAAGATCGGCATGGCOAGCGACTGE
CTGATCTCGGACTGCAACACCGGCGAGATCCTGATCCGCGCGACCTCCGTGTGGG
CGATGATGAACCAGAAGACGCGCCGUTTCAGCCGCUTGCCCTACGAGHTCCGCC
AGGAGCTCGACCCCCCACTTCGTGUGACTCOCCCCACGTCATCCGAGGACAACGACC
AGAAGCTGCACAAGTICGACUGTGAAGACCGGUGACTCCATCCGCAAGGGCUTGA
CGCCCCGUTGGAACGACCTGGACGTCAACCAGCACGTGTCGAACGTGAAGTACA
TCGGCTGOATCCTGGAGTCCATGCCCATCUAGGTCCTGGAGACCCAGGAGCTGTG
CTCGCTGACCGTGGAGTACCGCCGCGAGTGCGGCATGGACTCCGTGCTGGAGTC
GGTCACGGCGGTGGACCCCAGCGAGAACGGCGGCCGCAGCCAGTACAAGCACCT
GCTGCGCCTGGAGGACGGCACCGACATCGTCAAGTCGCGCACCGAGTGGCGCCC
CAAGAACGCGGGCACGAACGGCGCGATCTCCACCAGCACCGUGAAGACGTCGAA
CGGCAACTCCGCOGAGCGATGACGATGACAAGCTGGGATGACTCGAG

SEQ ID NO: 49
Iris germanica C14 preferring thicesterase {Genbank AAG43858.1) amino acid sequence
with Chiorella protothecoides stearoyl ACP desaturase chloroplast transit peptide.

MATASTFSAFNARCGDLRRSAGSGPRRPARPLPVRGRAAQAATRVNGSKVGLKTDT
NKLEDAPFIPSSAPRTEYNQLPDWSVLEAAITTIFLAAEKQWTLIDWEKRGGPDMLSDA
FGLPRKIENGLLYROQKESIRSYEIGADCQTASIETEMINHLQETALNHVKCAGLLGNGPG
STPEMSKMNLIWVVTKMOQVLVEHYPSWGDVIEVDTWAAASGEKNGMRRDWHVRD
WOTGQTIMRASSNWVYMMNONTRRILSKFPEEVRAEIEPYFMERAPVIDDDNRKLPKIL
DDDTADHVRNGLTPRWSDLDVNQHVENVEKYIGWILESAPISILESHELASMTLEYRR
ECGRDSVLOSLTSVSNNCTDGSFELPIECOHLERNEGGSEIVKGRTEWRPKKCGPFGA
GRP

SEQ I NO: 41

Relevant codon optimized coding region of fris germanica C14 preferring thioesterase with
Chlorella protothecoides stearoyl ACP desaturase transit peptide.
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ACTAGTATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACC
TGCGTCGCTCGGCGGGCTCCGGEGCCCCGGCGCCCAGCCAGGCCCCTCCCCGTGCG
CGOGCGCGCCGCCCAGGCGGCCACCCOGCGTGAACGGCAGCAAGGTOGGCCTGAA
GACCOGACACCAACAAGCTGGAGGACGCGCCCTTCATCCCCTCGTCCGCCCCCCGC
ACCTTCTACAACCAGCTGCCCGACTGGAGCGTCCTGCTGGCGGCCATCACCACCA
TCTTICCTGGUGGCCGAGAAGCAGTGGACCCTGATCCACTGGAAGCGCGGCGGCC
CCGACATGCTGOTCGGACGCGTTCGGCCTGCCCAAGATCATCGAGAACGGCCTGCT
GTACCGCCAGAAGTTCTCCATCCGCAGCTACGAGATCGGCGCCGACCAGACCGC
CTCGATCGAGACCCTGATGAACCACCTGCAGGAGACCGCGCTGAACCACGTCAA
GTGCGCCGGCCTGCTGGGCAACGGCTTCGGCTCCACCCCCGAGATGAGCAAGAT
GAACCTGATCTGGGTGGTCACCAAGATGCAGGTGCTGGTCGAGCACTACCCOUTCG
TGGGGCGACUGTGATCGAGGTGOGACACCTGGGCGECCGCETCCGGCAAGAACGGC
ATGCGCCGCGACTGGCACGTCCGCGACTGOCAGACCGGCCAGACCATCATGCGC
GCCAGCTCGAACTGGGTCGATGATGAACCAGAACACCCGCCGCCTGTCCAAGTTC
CCCGAGUAGGTCCGCGCCGAGATCGAGCCCTACTTCATGGAGCGCGCCCCCGTG
ATCGACGACGACAACCCGCAAGCTGCCCAAGCTGOACGACGACACCGCGGACCAC
GTGCGCAACGGCCUTGACCCCCCGCTGGAGCGACCTGGACGTGAACCAGCACGTC
AAGAACGTGAAGTACATCGGCTGGATCCTGGAGTCGGCCCCCATCTCCATCCTGG
AGAGCCACGAGCTOGGCCTCGATGACCCTGGAGTACCGCCGCGAGTGCGGCCGCG
ACTCCOTCCTGCAGAGCCTCACCTCGGTOGTCCAACAACTGCACCGACGGCAGCG
AGGAGCTGCCCATCGAGTGCCAGCACCTGCTGCGCAACGAGGGCGGCTCGGAGA
TCOGTCAAGGGCCGCACCGAGTGGCGCCCCAAGAAGTGCGGCCCCTTCGGCGCCG
GCCGCCCCTGACTCGAG

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

MAIKTNRQPVEKPPFTIGTLRKAIPAHCTERSALRGRAANAHTVPKINGNEKAGLLTPM
ESTKDEDIVAAPTVAPKRTFINQLPDWSMLLAAITTIFLAAEKQWTNLDWEKPRRPDM
LVDFDPESLORFVODGLIFRONESIRSYEIGADRTASIETLMNHLOETALNHVRCIGLL
DDGFGSTPEMTRRDLIWVVTRMOVELVDRYPSWGDVIEVDSWVTPSGKNGMEKREWE
LRDCKTGEILTRATSYVWVMMNEKRTRRLSKIPEEVRVEIEPYFVEHGVLDEDSRKLPK
LNDNTANYIRRGLAPRWSDLDVNQHVNNVKYIGWILESVPSSLLESHELYGMTLEY
REECGEDGLLOSLTAVASDYGGGSLEAGVECDHLLRLEDGSEIMRGK TEWRPKRAA
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
ATCGGOGACGCTGCGCAAGGCCATCCCCGCGCACTGTTTCGAGCGCTCGGCGCTTC
GTGGGCGCGCCGCCAACGCCCACACCGTGCCCAAGATCAACGGCAACAAGGCCG
GCCTGCTGACCCCCATGGAGAGCACCAAGGACGAGGACATCGTCGCGGCCCCCA
CCGTOGCUECCCAAGCGCACCTTICATCAACCAGCTGCCCGACTGGTCGATGCTGCT
GGCCGCGATCACCACCATCTTICCTGGCGGCCGAGAAGCAGTGGACCAACCTGGA
CTGGAAGCCCCGCCGCCCCGACATGCTGGTCGACTTCGACCCCTTCTCCCTGGGC
CGCTTCGTGCAGGACGGCCTGATCTTCCGCCAGAACTTCAGCATCCGCTCGTACG
AGATCGGCGCGGACCGCACCGCCTCCATCGAGACCCTGATGAACCACCTGCAGG
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AGACCGCGCTGAACCACGTCCGCTGCATCGGCCTGCTGGACGACGGCTTCGGCA
GCACCCCCGAGATGACCCGCCGCGACCTGATCTGGGTGGTCACCCGCATGCAGG
TCCTGGTGGACCGCTACCCCTCGTGOGGGCGACGTGATCGAGGTCGACTCCTGGGT
GACCCCCAGCGGCAAGAACGGCATCGAAGCGCGAGTGGTTCCTGCGCGACTGCAA
GACCGGCGAGATCCTGACCCGCGCCACCTCGOGTCTGGUTGATGATGAACAAGCG
CACCCGCCGCCTGTCCAAGATCCCCGAGGAGGTCCGCGTGGAGATCGAGCCCTA
CTTCGTCGAGCACGGCOTGCTGGACGAGOGACTCGCGCAAGCTGCCCAAGCTGAA
CGACAACACCGCCAACTACATCCGCCGCGGCCTGGCGCCCCGCTGGTCCGACCTG
GACGTCAACCAGCACGTGAACAACGTCAAGTACATCGGCTGGATCCTGGAGAGC
GTGCCCAGCAGCCTGCTGGAGTCGCACGAGCTGTACGGCATGACCCTGGAGTAC
CGCAAGGAGTGCGGCAAGGACGGCCTGCTGCAGTCCCTGACCGCCOTCGCCAGC
GACTACGGCGGCGGCTCGCTGGAGGCCGGUGTOGAGTGCOGACCACCTGCTGCGO
CTGGAGOGACGGCTCCGAGATCATGCGCGGCAAGACCGAGTGGCGCCCCAAGCGC
GCCGCGAACACCACCTACTTCOGGCAGCOGTCGACGACATCCCCCCCGCCAACAAC
GCGTGACTCGAG

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

MATASTISAFNARCGDLRRSAGSGPRRPARPLPVRGRASMLLSAVTIVEGVAEKQW
PMLDRESKRPDMLVEPLGVDRIVYDGVSFROSESIRSYEIGADRTASIETLMNMEQET
SINHCKIGLINDGFGRTPEMCKRDLIWVVTEMQUIEVNRYPTWGDTIEVNTWVSASG
KHGMGRDWLISDCHTGEILIRATSVWAMMNQKTRRLSKIPYEVRQEIEPQFVDSAPY
IVDDRKFHKLDLKTGDSICNGLTPRWTDLDVNOQHVNNVEYIGWILQSVPTEVIETQE
LCGLTLEYRRECGRDSVLESVTAMDPSKEGDRSLYQHLLRLEDGADIVKGRTEWRP
KNAGAKGAILTGETSNGNSIS

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

ACTAGTATGGCCACCGCATCCACTITCTCGGCGTTCAATGCCCGCTGCGGCGACC
TGCGTCGCTCGGCGGGCTCCGGECCCCGGCHCCCAGCGAGGCCCCTCCCCETGCG
CGGGCGCGCCAGCATGCTGCTGTCGGCGGTGACCACGGTCTTCGGCGTGGCCGA
GAAGCAGTGGCCCATGCTGGACCGCAAGTCCAAGCGCCCCGACATGCTGGTCGA
GCCCCTGGGCGTGCACCGCATCGTCTACGACGGCGTCGAGCTTCCGCCAGTCGTTC
TCCATCCGCAGCTACCGAGATCUGGCGCCCGACCGCACCGCCTCGATCGAGACGCTG
ATGAACATGTTCCAGGAGACCTCCCTGAACCACTGCAAGATCATCGGCCTGCTGA
ACGACGGCTTCGGCCGCACGCCCGAGATGETGCAAGCGCGACCTGATCTGGGTCG
TGACCAAGATGCAGATCOAGGTGAACCGCTACCCCACGTGGGGCGACACCATCG
AGGTCAACACGTGGGTGAGCGCCTCGGGCAAGCACGGCATGGGCCGCGACTGGL
TGATCTCCCACTGCCACACCGGCCAGATCCTCGATCCGCGCCGACCGAGCGTCTGGOC
GATGATGAACCAGAAGACCCGCCGCCTGTCGAAGATCCCUCTACGAGGTGCGCCA
GGAGATCGAGCCCCAGTTCOGTCOGACTCCGCCCCCGTGATCGTGGACGACCGCAA
GTTCCACAAGCTGGACCTGAAGACGUGGCGACAGCATCTGCAACGGCUTGACCCC
CCGCTGGACGGACCTGGACGTGAACCAGCACGTCAACAACGTGAAGTACATCGG
CTGGATCCTGCAGTCGGTCCCCACCGAGGTGTTCCAGACGCAGGAGCTGTGCGE
CCTGACCCTGGAGTACCGCCGLCAGTOCGOCCGCGACTCCGTGCTGGAGAGCGT
CACGGCCATGGACCCCTCGAAGGAGGGCGACCGCTCCCTGTACCAGCACCTGCT



GCGCCTGGAGCGACGGCGCGGACATCOTGAAGGGCCGCACCGAGTGGCGCCCCAA
GAACGCCGGCGCCAAGGGCGCCATCCTGACGGGCAAGACCAGCAACGGCAACTC
GATCTCCTGACTCGAG

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

MATASTESAENARCGDLRRSAGSGPRRPARPLPVRGRAQLPDWSMELLAATITTLFLAA
EKQWMMILDWKPKRPDMLVDPFGLGRFVODGLVFRNNESIRSYEIGADRTASIETLM
NHLOQETAILNHVESVGLLEDGLGSTREMSLRNLIWVVTEKMOQVAVDRYPTWGDEVQY
SSWATAIGKNGMRREWIVTDFRTGETLLRATSVWVMMNKLTRRISKIPEEVWHEIGP
SFIDAPPLPTVEDDGRKLTREFDESSADFIRKGLTPRWSDLDINQHVNNVKYIGWLLES
APPEIHESHEIASLTLEYRRECGRDSVLNSATEVSDSSOQLGKSAVECNHLVREQNGGE
IVKGRTVWRPKRPLYNDGAVVDVPAKTS

SEQ 1D NGO: 47
Relevant codon optimized coding region of Ulmus americana broad specificity thioesterase
with Chlorella protothecoides stearoyl ACP desaturase transit peptide.

ACTAGTATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACC
TGCGTCGCTCGGCGOGGCTCCGHGGCCCCOGCGCCCAGCGAGGCCCCTCCCCOTGCO
CGGGCGCGCCCAGCTGCCCGACTGGAGCATGCTGCTGGCCGCGATCACCACCCT
GTTCCTGGCGGCCGAGAAGCAGTOGGATGATGCTGGACTGGAAGCCCAAGCGCCC
CGACATGCTGGTGGACCCCTICGGCCTGGGCCGCTTCGTGCAGGACGGCCTGGTG
TTCCGCAACAACTTCAGCATCCGCAGCTACGAGATCGGCGCGGACCGCACCGCC
AGCATCCAGACCCTGATGAACCACCTGCAGGAGACCGCCCTGAACCACGTGAAG
AGCGTGGGCCTGCTGGAGGACGGCCTGGGCAGCACCCGCGAGATGAGCCTGCGC
AACCTGATCTGGOTGGTGACCAAGATGCAGOTGGCGGTGOACCGCTACCCCACC
TGGGGCGACGAGGTGCAGGTGAGCAGCTGGGUCGACCGCCATCGGCAAGAACGG
CATGCGCCGCGAGTGGATCGTCGACCGACTTCCGCACCGGCGAGACCCTGCTGCG
CGCCACCAGCGTOTGGGTGATGATGAACAAGCTGACCCGCCGCATCAGCAAGAT
CCCCOGAGGAGGTGTGGCACGAGATCGGCCCCAGCTTCATCGACGCGCCCCCCOT
GCCCACCGTGGAGUACGACGGCCGCAAGCTGACCCUGCTTCGACUAGAGCAGCGC
CGACTTCATCCGCAAGGGCCTGACCCCCCGCTGGAGCGACCTGGACATCAACCA
GCACGTGAACAACGTGAAGTACATCGGCTGGCTGCTGGAGAGCGCGCCCCCCGA
GATCCACGAGAGCCACGAGATCGCCAGCCTCGACCCTGGAGTACCGCCGCGAGTG
COGCCGCGACAGCOTGCTGAACAGCGCCACCAAGUTGAGCGACAGCAGCCAGCT
GGGCAAGAGCGCCGTGGAGTGCAACCACCTGGTGCGCCTGCAGAACGGCGGCGA
GATCGTGAAGGGCCGCACCGTOTGGCGCCCCAAGCGCCCCCTGTACAACGACGEG
CGCCATGGTGGACGTGCCCGCCAAGACCAGCTGACTCGAG

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

ACTAGTATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAAGCCTCCGTTCACG

ATCGGGACGCTGCGCAAGGCCATCCCCGCGCACTGTTTCGAGCGCTCGGCGCTTC
GTGGGCGCGCC



SEQ ID NG: 49
Codon optimized Chlorella protothecoides (UTEX 250) stearoyl ACP desaturase transit
peptide cDNA sequence.,

ACTAGTATGGCCACCGCATCCACTITCTCGGCGTTCAATGCCCGCTGCGGCGACC
TGCATCGCTCGGCGOGGCTCCGGGCCCCOGGCGCCCAGCOAGGCCCCTCCCCGTGCG
CGGGCGCGCC

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

GCTCTTCGGCCGCCGCCACTCCTGCTCOGAGCGCGCCCOGACTCGCGCTCCGCCTGE
GCCCGCGCOTGUGCCGCCAGCGCCTTGGCCTTITTCGCCGUGCTCGTGCGCGTCGT
TGATGTCCATCACCAGOGTCCATGAGGTCTGCCTTGCGCCGGCTGAGCCACTGCTT
CCTCCGGGCGGCCAAGAGGAGCATCGAGGGAGGACTCCTGGTCCAGGGTCCTGAC
GTGGTCGCGGUTCTGGOAGCGGGCCAGCATCATCTCGCTCTGCCGCACCGAGGC
CGCCTCCAACTGGTCCTCCAGCAGCCGCAGTCGCCGCCGACCCTGGCAGAGGAA
GACAGGTGAGGGGGGTATOGAATTGTACAGAACAACCACGAGCCTTGTCTAGGCA
GAATCCCTACCAGTCATGGCTTTACCTGGATGACGGCCTGCGAACAGCTETCCAG
COACCCTCOCTGCCGCCGCTTCTCCCGCACOGCTTCTTTCCAGCACCGTGATGGCG
CGAGCCAGCGCCGCACGCTGGCGCTGCGCTTCGCCGATCTGAGGACAGTCGOGGG
AACTCTGATCAGTCTAAACCCCCTTIGCGCGTTAGTGTTGCCATCCTTTGCAGACC
GOTOGAGAGCCGACTTGTTGTGCGCCACCCCCCACACCACCTCCTCCCAGACCAAT
TCTGTCACCTTTTTGGCGAAGGCATCGGCCTCOGCCTGCAGAGAGGACAGCAGTG
CCCAGCCGCTGGGGEETTGGCGGATGCACGCTCAGGTACCCTTICTTGCGCTATGA
CACTTCCAGCAAAAGGTAGGGCGGGUTGCGAGACGGCTTCCCGGCGCTGCATGC
AACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGUTGCATGGGCGCTCC
GATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGA
CATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTA
CACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTICTT
CGTTTCAGTCACAACCCGCAAACGGCGCGCCATGCTGCTGCAGGCCTTCCTGTTC
CTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGACCGAACGAGACGTCC
GACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGAACGACCCCAALC
GGCCTGTGGTACCGACGAGAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAAC
CCGAACGACACCGTCTGGGGOGACGCCCTTGTTCTGGGGCCACGCCACGTCCGAC
GACCTGACCAACTGGUAGUGACCAGCCCATCGCCATCUGCCCCGAAGCGCAACGAC
TCCGGCGCCTTCTCCGGUTCCATGGTGGTGGACTACAACAACACCTCCGGCTTCT
TCAACGACACCATCGACCCGCGCCAGCGCTGCOGTGGUCCATCTGGACCTACAACA
CCCCGOGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGGACGGCGGCTACACCTT
CACCGAGTACCAGAAGAACCCCGTOGUTGGCCGCCAACTCCACCCAGTTCCGCGA
CCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAAGTGGATCATGACCGCGGCCAA
GTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAA
GCTGOAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGUTACCAGTACGAGTGCCCC
GGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATG
TTCATCTCCATCAACCCCGGCGCCCCGGCCGGCGGCTCCTTCAACCAGTACTTCG
TCGOGCAGCTTCAACGGCACCCACTTCGAGGCUTTCGACAACCAGTCCCGCGTGET
GGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAACACCGACCCGACC
TACGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACTGGGAGTACTCCGCCTTCG
TGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTCTCCCTCAAC



ACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAGGCCGAGCCG
ATCCTGAACATCAGCAACGCCGGCCCCIGGAGCCGGTTCGCCACCAACACCACG
TITGACGAAGGCCAACAGCTACAACGTCGACCTGTCCAACAGCACCGGCACCCTG
GAGTTCGAGCTGGTGTACGCCUGTCAACACCACCCAGACGATCTCCAAGTCCGTGT
TCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAGGACCCCGAGGAGTACCTCCG
CATGGGCTTCGAGGTGTCCGCGTCCTCCTICTTCCTGGACCGCGGGAACAGCAAG
GTGAAGTTCGTGAAGGAGAACCCCTACTICACCAACCGCATGAGCGTGAACAAC
CAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTACAAGGTGTACGGCTTGCTGG
ACCAGAACATCCTGGAGCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACA
CCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGAACATCGACGACGGGGG
TGOGACAACCTGTTCTACATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGACAATT
GGCAGCAGCAGCTCGCGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGG
ACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTITATCA
AACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGC
TTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTT
GCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGC
TCCTGCTCACTGCCCCTCGCACAGCCTTGOTTTGGGCTCCGCCTGTATICTCCTGG
TACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGAT
GGGAACACAAATGGAGGATCCCGCGETCTCGAACAGAGCGCGCAGAGGAACGCT
GAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACACCACAATAACCACCTGA
CGAATGCGCTTGGTICTTCGTCCATTAGCGAAGCGTCCGGTTCACACACGTGCCA
COTTGGCGAGOTGGCAGGTGACAATGATCGGETGCGAGCTGATGGTCGAAACGTTC
ACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGT
AGGGCGGOGCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTC
GACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCG
AGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACC
AAAGCCATATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCT
TGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCC
GCAAACACTAGTATGGCCACCGCATCCACTTTCTCGGCGITCAATGCCCGCTGCG
GCGACCTGCOTCGCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCC
CCGTGCGCGGGCGCGUCCAGCTGCCCGACTGGAGCATGCTGUTGGCCGCGATCA
CCACCCTGTTCCTGGCGGCCGAGAAGCAGTGGATGATGCTGGACTGGAAGCCCA
AGCGCCCCGACATGCTGGTGCACCCCTTCGGCCTGGGCCGCTTCGTGCAGGACGG
CCTGGTGTTCCGCAACAACTTCAGCATCCGCAGCTACGAGATCGGCGCGGACCGC
ACCGCCAGCATCGAGACCCTGATGAACCACCTGCAGGAGACCGCCCTGAACCAC
GTGAAGAGCGTGGGCCTGCTGGAGGACGGCCTGGGCAGCACCCGUGAGATGAGC
CTGCGCAACCTGATCTGGGTGGTGACCAAGATGCAGGTGGCGGTGGACCGCTAC
CCCACCTGGGGCGACGAGGTGCAGGTGAGCAGCTGGGCGACCGCCATCGGCAAG
AACGGCATGCGCCGCGAGTGGATCGTGACCGACTTCCGCACCGGCGAGACCCTG
CTGCGCGCCACCAGCGTGTGGGTGATGATGAACAAGCTGACCCGCCGCATCAGC
AAGATCCCCGAGGAGGTGTGGCACGAGATCGGCCCCAGCTTCATCGACGCGCCC
CCCCTGCCCACCGTGGAGGACGACGGCCGCAAGCTGACCCGCTTCGACGAGAGC
AGCGCCGACTTCATCCGCAAGGGCCTGACCCCCCGCTGGAGCGACCTGGACATC
AACCAGCACGTGAACAACGTGAAGTACATCGGCTGGCTGCTCGGAGAGCGCGCCC
CCCGAGATCCACGAGAGCCACGAGATCGCCAGCCTGACCCTGGAGTACCGCCGC
GAGTGCGGCCGCGACAGCGTGCTGAACAGCGCCACCAAGGTGAGCGACAGCAGC
CAGCTGGGCAAGAGCGCCHETGCGAGTGCAACCACCTGGTGCGCCTGCAGAACGGC
GGCGAGATCGTGAAGGGCCGCACCGTGTGGCGCCCCAAGCGCCCCCTGTACAAC
GACGGCGCCGTGOGTGCACGTGCCCGCCAAGACCAGCGATGACGATGACAAGCTG
GGATGACTCGAGTTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTATCGACAC



ACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACC
TGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGT
ACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGC
ATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGT
CCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTG
GTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAA
TGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTGTAGAGCT
CCTTGTTTTCCAGAAGGAGTTGCTCCTTGAGCCTTTCATTCTCAGCCTCGATAACC
TCCAAAGCCGUTCTAATTGTGGAGGGGGTTCGAATTTAAAAGCTTGGAATGTTGG
TTCGTGCOGTCTGGAACAAGCCCAGACTTGTTGCTCACTGGGAAAAGGACCATCAG
CTCCAAAAAACTTGCCGCTCAAACCGCGTACCTCTGCTTTCGCGCAATCTGCCCT
GTTGAAATCGCCACCACATTCATATTGTGACGCTTGAGCAGICTGTAATTGCCTC
AGAATGTGGAATCATCTGCCCCCTGTGCGAGCCCATGCCAGGCATGTCGCGGGC
GAGUGACACCCGCCACTCGTACAGCAGACCATTATGCTACCTCACAATAGTTCATA
ACAGTGACCATATTTCTCGAAGCTCCCCAACGAGCACCTCCATGCTCTGAGTGGC
CACCCCCCGGCCCTGGTGCTTGCGGAGGGCAGGTCAACCGGCATGGGGCTACCG
AAATCCCCGACCGGATCCCACCACCCCCGCGATGGGAAGAATCTCTCCCCGGGA
TGTGGGCCCACCACCAGCACAACCTGCTGGCCCAGGCGAGCGTCAAACCATACC
ACACAAATATCCTTGGCATCGGCCCTGAATTCCTTCTGCCGCTCTGCTACCCGGT
GCTTCTGTCCGAAGCAGGGUTTGCTAGGGATCGCTCCGAGTCCGCAAACCCTTGT
CGCGTGGCGGGGCTTGTTCGAGCTTGTTCGAGCTTGAAGAGCCTCTAGAGTCGAC
CTGCAGGCATGCAAGCTTGGCGTAATCATGGTCATAGCTGTITTCCTGTGTGAAAT
TOGTFATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAA
GCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATIGCGTTGCGCTCACTGC
CCGCTTTCCAGTCGGGAAACCTGTCUHTGCCAGCTGCATTAATGAATCGGCCAACG
CGCGGGGAGAGGCOGGTTTGCGTATTGGGCGCTCTTCC

SEQ 1B NO: 51
Revelant homologous recombination expression construct of codon optimized coding region
of Cinnamomum camphora C14 preferring thioesterase.

GAATTCGCCCTCCCGTGATCACACAGGTGCCTTGCGAGCGTGATCACACTATTTT
GGOGGTCCTACAGTACTGAAATGGTGAGAAGTCGTACTGAAATCAAGGATGAAC
AATGAAAATGOGTGCTGTGGTGGCTTCTCAAAGGTCAAGAATCAGTCGCTCGCGTC
AGGAAATCGCGGCGTCAACCAGCGTGGGCGCGGTCAGTGGCCCCGCACTGGTCA
CCATAGCCTCTCCTGCCACAGTAGCGATCCCCTGGGCGTTCACTCTCAGCAGCGG
CTGTACTGCCTCCCAGATTTTCTTCTICTGGACCTGCGGGCGTCGAGAGGATGAGC
AGGGTGGGCCAAGGGCTCAATCCTGAACGGCCCTCATTCGGTTTCCAATCCCACA
ACACATACCCACAGCAGGTCAGACCACGCATTCCACCATGCGCACCAATAACGT
GTCCTTACCTGATTGGGTGTGGCAGGCTCCGTGGACAGGAGTGCCTCGTICCCCCG
CCCAGACCCGCTCCCCCGTCACGGCGGCGETCCGGGACCCGCAGCGGCTCCACCG
COGGTGTGATCCGCGTTGGCGGCGCAGAGCAGCATCCCAGCCGATTTGACCCCGC
GCATGCTCCGAGGCTTGAGGTTGGCCAGCACCACCACCCGCCGGCCGACAAGHT
CCTCCAGGGTCACGTGCCGGACCAGGUCACTCACGATGGTGCGAGGGCCCCCCT
CCTCGCCGAGGTCGATCTGCTCGACGTACAGACTGCGACATGCGTGGCGAGTGGT
CATCAGAAGGAAGCAGGTGTGCAGAAGGGGCACGTGGTTGGTATTIGAGAGTAGC
CAAAGCTTTGTGCCAATCAGAAAGTCAACGCAGCTGCCTGCCTGGCTCGCGTACA
ATTCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACG
GCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTC
GGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCC



AGGCCCCCGATTGCAAAGACATTATAGCCGAGCTACCAAAGCATATTCAAACACC
TAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAA
GGOGGCGCCTCTTCCCTTCGTTTCAGTCACAACCCGCAAACGGCGCGCCATGCTG
CTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCA
TGACGAACGAGACGTCCGACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCT
GGATGAACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACC
TGTACTTCCAGTACAACCCGAACCGACACCGTCTGGGGGACGCCCTTGTTCTGGGG
CCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGC
CCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTGOTGUGACTACAAC
AACACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCTGCGTGGCCA
TCTGGACCTACAACACCCCGUGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGG
ACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCOTGCTGGCCGCCAACT
CCACCCAGTTCCGCGACCCGAAGOTCTTICTGGTACGAGCCCTCCCAGAAGTGGAT
CATGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGA
CCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGCTAC
CAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCAGCGACCCCAGCAAG
TCCTACTGGGTGATGTTCATCTCCATCAACCCCGGCGCCCCGGCCGGCOGGCTCCT
TCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTTCOGAGGCCTTCGACAA
CCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTC
AACACCGACCCOGACCTACGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACTGE
GAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGO
GCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCA
ACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGT
TCGCCACCAACACCACGTTGACGAAGGCCAACAGCTACAACGTCUGACCTGTCCA
ACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGA
COATCTCCAAGTCCGTUTTCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAGGA
CCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTTICCTG
GACCGCGGGAACAGCAAGGTOAAGTTCGTGAAGGAGAACCCCTACTTCACCAAC
CGCATGAGCOTGAACAACCAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTAC
AAGGTGTACGGCTTGUTGGACCAGAACATCCTGGAGCTGTACTTCAACGACGGCO
JACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGAACGCCCTGGGCTCCG
TGAACATGACGACGGGGUTGCACAACUTGTTCTACATCGACAAGTTCCAGGTGC
GCGAGGTCAAGTOGATTAATTAACTCOGAGGCAGCAGCAGCTCGGATAGTATCGAC
ACACTCTGGACGCTGOGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGA
CCTGTGAATATCCCTGCCGCTTITATCAAACAGCCTCAGTGTGTITTGATCYTGTGT
GTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCA
GCATCCCCTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTG
TCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTT
GGTTTGGGCTCCGCCTGTATTICTCCTGGTACTGCAACCTGTAAACCAGCACTGCA
ATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTTGAGCTC
CTTICTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTT
CCCGGCGCTGCATGCAACACCGATGATGUTTCGACCCCCCGAAGCTCCTTCGGGG
CTGCATGGGCGCTCCCATGCCGCTCCAGGGCGAGCGUTGTTTAAATAGCCAGGCC
CCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGA
TCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGG
GCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGUCAAACACTAGTATGACGTTCGG
GGTCGCCCTCCCGGCCATGGGCCGCGGTGTCTCCCTTCCCCGGCCCAGGGTCGCG
GTGCGCGCCCAGTCGGCOAGTCAGGTTITTGGAGAGCGGGCGCGCCCCCGACTGG
TCCATGCTGTTCOGCCGTCGATCACCACCATCTTCTCCGCCGCCGAGAAGCAGTGGA
CCAACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCTGCTGGACGACCACT



TCGGCCCCCACGGCCTGGTETTCCGCCGCACCTTCGCCATCCGCAGCTACGAGAT
GGUGCCCCGACCGCTCCACCAGCATCGTGGCCGTGATGAACCACCTGCAGGAGGC
CGCCCTGAACCACGCCAAGTCCGTGGGCATCCTGGGCGACGGCTTCGGCACCAC
CCTGGAGATGTCCAAGCGCGACCTGATCTGGGTGGTGAAGCGCACCCACGTGGC
COTGOAGCGCTACCCCGCCTGGGGCGACACCGTGGAGGTGGAGTGCTGGGTGGE
CGCCTCCGGCAACAACGGCCGCCGCCACGACTTCCTGGTGCGCGACTGCAAGAC
CGGCCAGATCCTGACCCGCTGCACCTCCCTGAGCGTGATCGATGAACACCCGCACC
CGCCGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGAGATCGGCCCCGCCTTC
ATCGACAACGTGGCCGTGAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAA
CGACTCCACCGCCGACTACATCCAGGOCOGGCCTGACCCCCCGCTGGAACGACCT
GGACATCAACCAGCACGTGAACAACATCAAGTACGTGGACTGGATCCTGGAGAC
CGTGCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTCACCATCGAGTAC
COCCGCGAGTGCACCATGGACAGCOGTGCTGCAGTCCCTGACCACCGTGAGCGGC
GGCTCCTCCGAGGCCGGCCTGETETGCGAGCACCTGCTGCAGCTGGAGGGCGGC
AGCGAGGTGCTGCGCGCCAAGACCGAGTGGCGCCCCAAGCTGACCGACTCCTTC
CGCGGCATCAGCGTGATCCCCGCCGAGTCCAGCGTGATGGACTACAAGGACCAC
GACGGCGACTACAAGGACCACGACATCCGACTACAAGGACGACGACGACAAGTG
ACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTG
TGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTT
TTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTITTGCGAGTTGCT
AGCTCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATAT
CGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCT
CCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTIGGTTTGGGCTCCGCCTGTATTCT
CCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGT
GGGATGGGAACACAAATGGAAAGCTGGTACCCGTACCCATCAGCATCCGGGTGA
ATCTTGGCCTCCAAGATATGGCCAATCCTCACATCCAGCTTGGCAAAATCGACTA
GACTGTCTGCAAGTGGGAATGTGGAGCACAAGGTTGCTTGTAGCGATCGACAGA
CTGGTGGGGTACATTGACAGGTGGGCAGCGCCGCATCCATCGTGCCTGACGCGA
GCGCCGCCOGGTTGCTCGCCCGTGCCTGCCGTCAAAGAGCGGCAGAGAAATCGGG
AACCGAAAACGTCACATTGCCTGATGTTGTTACATGCTGGACTAGACTTTCTTGG
COGTGGGTCTGCTCCTCGCCAGGTGCGCGACGCCTCGGGGCTGGOTGCGAGGGAG
CCGTGCOGCCACGCATTTGACAAGACCCAAAGCTCGCATCTCAGACGGTCAACC
GTTCGTATTATACATTCAACATATGGTACATACGCAAAAAGCATGCCAACGATGA
CATAGGCGAATTC

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

JGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC
CGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCOCATGCTTOGTGCTGGTGAGGC
TGGGCAGTGCTGCCATGCTCGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG
TGTGCTGGOCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA
TTTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATCGGCACCACCA
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTICAGCTACAACGGCAGGAGTC
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT



GCGCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGE
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC
GTCCCTTGACGGCGCTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGC
AGAGGCGGCGGCAGCAGAGCGGCGUGCAGCAGCGGCGGGGGCCACCCTTCTTGCG
FGGTCGCGCCCCAGCCAGCGGTCATGCGCTGATCCCAAACGAGTTCACATTICATT
TGCATGCCTGGAGAAGCGAGGCTGGGGCCTITGGGCTGGTGCAGCCCGCAATGG
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG
TTCCATAGTGCATTGGACTGCATTTGGGTGGCGCGGCCGGCTGTTTCTTTCGTGTT
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT
CGTGTGCACGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC
TCCACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGC
CCAGCAGACCATCGGCTGCTCCGACGCCGCCGTETTCCGCCTGTCCGCCCAGGGE
CGCCCCETGCTGTTCGTGAAGACCGACCTGTCCGGCGCCCTGAACGAGCTGCAGG
ACGAGGCCGCCCHGCOTETCCTGGCTGGCCACCACCGGUGTGCCCTGCGCCGCCET
GCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGCTGCTGGGCGAGGTGCC
CGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACC
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG
TGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTET
TCGCCCGCCTGAAGGCUCGCATGCCCGACGGCGAGGACCTGGTGGTGACCCALCG
GCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTCAT
CGACTGCGGCCGCCTGGGCATGGCCGACCGCTACCAGGACATCGCCCTGGCCAL
CCGCGACATCGCCGAGGAGCTGGGCGCECGAGTGGGCCGACCGCTTCCTGGTGCT
GTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTICTACCGCCTGCTGGAC
GAGTTCITCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC
GCTGGTCGTGTGATGGACTGTTOGCCGCCACACTTGCTGCCTTGACCTGTGAATAT
CCCTGCCGCTTITATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGETTTIGGGCTC
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA
COGGGAAGTAGTGGUGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC
GCGCAGAGUGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC
CACAATAACCACCTGACGAATGCGCTIGGTTCTTCGTCCATTAGCGAAGCGTCCG
GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCT
GATGGTCGAAACGTICACAGCCTAGGGATATCGAATTCCTITTICTTGCGCTATGAC
ACTTCCAGCAAAAGGTAGGGCGGGUTGCGAGACGGCTTCCCGGCGCTGCATGCA
ACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCG
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC
ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCICTTCCTICTTC
GTTTCAGTCACAACCCGCAAACACTAGTATGGCCACCGCATCCACTTTCTCGGCG
TTCAATGCCCGCTGCGGCGACCTGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCC
CAGCGAGGCCCCTCCCCOTGCGCGGGCGCGCCCAGCTGCCCGACTGGAGCCGCC
TGUTGACCGCCATCACCACCOTGTTCGTGAAGTCCAAGCGCCCCGACATGCACGA
CCGCAAGTCCAAGCGCCCCGACATGCTGOTGGACAGCTTCGGCCTGGAGTCCAC
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CGTGCAGGACGGCCTGGTGTTCCGCCAGTCCTTCTCCATCCGCTCCTACGAGATC
GGCACCGACCGCACCGCCAGCATCGAGACCCTGATGAACCACCTGCAGGAGACC
TCCCTGAACCACTGCAAGAGCACCGGCATCCTGCTGGACGGCTTCGGCCGCACCC
TGOGAGATGTGCAAGCGCGACCTGATCTGGGTGGTGATCAACGATGCAGATCAAGG
TGAACCGCTACCCCGCCTGGGGCGACACCGTGGAGATCAACACCCGCTTCAGCC
GCCTGGGCAAGATCGGCATGGGCCGCOGACTGGCTGATCTCCGACTGCAACACCG
GCGAGATCCTGGTGCGCGCCACCAGCGCCTACGCCATGATGAACCAGAAGACCC
GCCGCCTGTCCAAGCTGCCCTACGAGGTGCACCAGGAGATCGTGCCCCTGTTCGT
GOACAGCCCCGTGATCOGAGGACTCCGACCTGAAGGTGCACAAGTTCAAGGTGAA
GACCGGCOGACAGCATCCAGAAGGGCCTGACCCCCGGCTGGAACGACCTGGACGT
GAACCAGCACGTGTCCAACGTGAAGTACATCGGCTGCGATCCTGGAGAGCATGCC
CACCGAGGTGCTGGAGACCCAGGAGCTGTGCTCCCTGGCCCTGGAGTACCGCCG
CGAGTGCGGCCGCGACTCCGTGCTGGAGAGCGTGACCGCCATGGACCCCAGCAA
GGTGGGCGETGCGCTCCCAGTACCAGCACCTGCTGCGCCTGGAGGACGGCACCGC
CATCCGTGAACGGCGCCACCOAGTGGCGCCCCAAGAACGCCGGCGCCAACGGCGC
CATCTCCACCGGCAAGACCAGCAACGGCAACTCCGTGTCCATGGACTACAAGGA
CCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGACA
AGTGACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGT
CGTGTCGATGGACTGTTGCCGCCACACTTGCTGCCTTOACCTGTGAATATCCCTGC
CGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAG
TTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCETT
TCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGC
GCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTG
TATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAA
GTAGTGGGATGGGAACACAAATGGAAAGCTTGAGCTC

SEQ ID NO: 53

Relevant expression construct for codon optimized coding region of Umbellularia californica
C12 preferring thioesterase with Chiorella protothecoides stearoyl ACP desaturase transit
peptide.

GOGTACCCGCUCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC
COACACGTGUTTGGOGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGC
TGOGGCAGTGCTGCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG
TCTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA
TTTCAGATGATCGCGCOTACAGGTTCGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT
GCAAACACGGGCATGCCACAGCACGGGCACCGOGGGAGTGGAATGGCACCACCA
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTTCAGCTACAACGGCAGGAGTC
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT
GCGCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGG
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGCGAGCGAATACCAAACCCTCT
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG
GACTGGCCCCATGCACGCCATGCCAAACCGOGAGCGCACCGAGTGTCCACACTGT
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC
GTCCCTTCGACGGCGUTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGC
AGAGGCGGCUGGCAGCAGAGCGGCOGCAGCAGCGGCGOGOGCCACCCTTCTTGCG
GOGGTCGCGCCCCAGCCAGCGGTGATGCGCTGATCCCAAACGAGTTCACATTCATT
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TGCATGCCTGGAGAAGCGAGGCTGGGGCCTTTGGGCTGGTGCAGCCCGCAATGG
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG
TTCCATAGTGCATTGGACTGCATTTGGGTGGGGCGGCCGGCTGTTTCTTTCGTGTT
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT
COTGTGCACGCCOATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTIC
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC
TCCACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGC
CCAGCAGACCATCGGCTGCTCCGACGCCGCCGTGTTCCGCCTGTCCGCCCAGGGC
CGCCCCOGTGCTGTTCOGTGAAGACCGACCTGTCCGGCGCCCTGAACGAGCTGCAGG
ACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCGTGCCCTGCGCCGCCGT
GCTGGACGTGGTGACCGAGGCCGGCCGCGACTOGGCTGCTGCTGGGCGAGGTGCC
CGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACC
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG
TGCGACCAGGACGACCTGGACCGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT
TCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACCTGGTGGTGACCCACG
GCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTCAT
CGACTGCOGGCCGCCTGGGCGTGGCCGACCGCTACCAGGACATCGCCCTGGCCAC
CCGCGACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCCGACCGCTTCCTGGTGCT
GTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC
GCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTIGACCTGTGAATAT
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGLTC
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA
SGGOGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTOGTCGCACCTCAGCGCGGCATACAC
CACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCG
GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGAETGGAGCT
GATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGAC
ACTTCCAGCAAAAGGTAGGGCGGGCTGUGAGACGGCTTCCCGGCGCTGCATGCA
ACACCGATCGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCG
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC
ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTICTTC
TTTTCAGTCACAACCCGCAAACACTAGTATGGCCACCGCATCCACTTTCTCGGCG
TTCAATGCCCGCTGCGGCCACCTGCGTCGCTCGGCGGGLTCCGGGCCCCGGCGCC
CAGCCGAGGCCCCTCCCCGTGCGCGGGCGCGCCCCCGACTGGTCCATGCTGTTCGC
CGTGATCACCACCATCTTCAGCGCCGUCCGAGAAGCAGTGGACCAACCTGGAGTG
GAAGCCCAAGCCCAAGCTGCCCCAGCTGCTGGACGACCACTTICGGCCTGCACGG
CCTGGTGTTCCGCCGCACCTTCGCCATCCGCTCCTACGAGGTGGGCCCCGACCGC
AGCACCTCCATCCTGGCCGTGATGAACCACATGCAGGAGGCCACCCTGAACCAC
GCCAAGAGCGTGGGCATCCTCGGGCOGACGGCTTCGGCACCACCCTGGAGATGTCC
AAGCGCGACCTGATGTGOGGTGGTGCGCCGCACCCACGTGGCCGTGGAGCGCTAC
CCCACCTGGGGCGACACCGTGGAGGTGGAGTGCTGGATCGGCGCCAGCGGCAAL
AACGGCATGCGCCGCGACTTCCTGETGCGCGACTGCAAGACCGGCGAGATCCTG
ACCCGCTGCACCTCCCTGAGCGTGCTGATCGAACACCCGCACCCGCCGCCTGAGCA
CCATCCCCGACGAGGTGCGCGGCGAGATCGGCCCCGCCTTCATCGACAACGTGG
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CCOTGAAGGACGACGAGATCAAGAAGCTGCAGAAGCTGAACGACTCCACCGCCG
ACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACGACCTGGACGTGAACCAGC
ACGTGAACAACCTGAAGTACGTGGCCTGGUTGTTCGAGACCGTGCCCGACAGCA
TCTTCGAGTCCCACCACATCAGCTCCTTCACCCTGGAGTACCGCCGCGAGTGCAC
CCGCGACTCCGTGCTGCGCAGCCTGACCACCGTCGAGCGGCGGCAGCTCCGAGGC
CGGCCTGOTGTGCGACCACCTGCTGCAGCTGGAGGGUCGGCAGCGAGGTGCTGCG
CGCCCGCACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGCGTG
ATCCCCGCCGAGCCCCGCGTGATGGACTACAAGGACCACGACGGCGACTACAAG
GACCACGACATCGACTACAAGGACGACGACGACAAGTGACTCGAGGCAGCAGC
AGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCG
CCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCA
GTGTGTTIGATCITGTGTGCTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATT
TGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTICATATCGCTTGCATCCCAAC
CGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCAC
TGCCCCTCGCACAGCCTTGGTTTIGOGCTCCOGCCTGTATICTCCTGGTACTGCAACC
TGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAA
ATGCGAAAGCTTGAGCTC

SEQ ID NO: 54

Relevant expression construct for codon optimized coding region of Ulrmus americana broad
specificity thicesterase with Chlorella protothecaides stearoyl ACP desaturase transit
peptide.

GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC
COGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGE
TGGGCAGTGCTGCCATGCUTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG
TGTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA
TTTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTTCAGCTACAACGGCAGGAGTC
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGCGCGGGCOGTGATGC
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGUCTGCTGCCTGET
GCGCACGCCGTTOAGTTOOCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGG
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGCGAGCGAATACCAAACCCTCT
GOGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC
GTCCCTTUACGGCGCTCCTCTCGGGTGTCGGGAAACGCAATGCAGCACAGGCAGC
AGAGGCGGCGGCAGCAGAGCGGCGGCAGCAGCGGCOGGGGGCCACCCTTCTTIGEG
GGGTCGCGCCCCAGCCAGCGGTCATGCGCTCGATCCCAAACGAGTTCACATTCATT
TGCATGCCTGGAGAAGCCAGGUCTGGGGCCTTTGGGCTGGTGCAGCCCGCAATGG
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGUCCTCCCCTACTCCGCATCGATG
TTCCATAGTGCATTGCGACTGCATTTGGGTGGGGCGGCCGGCTGTTTCTITICGTGTT
GCAAAACGCGUCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT
COGTGTGCACGCCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC
TCCACGCCGGCTCCCCCGCCGCCTGGGTGOAGCGCCTGTTCGGCTACGACTGGGC
CCAGCAGACCATCGGCTGCTCCOGACGCCGCCGTETTCCGCCTGTCCGCCCAGGGC
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CGCCCCGTGCTGTTCGTGAAGACCGACCTGTCCGGCGCCCTGAACGAGCTGCAGG
ACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCETGCCCTGCGCCGCCAGT
GCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGCTGCTGGGCGAGGTGCC
CGGCCAGUGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGALCC
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGE
TGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT
TCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACCTGGTGGTGACCCACG
GCOGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTCAT
CGACTGCGGCCGCCTGGGCGTGGCCCGACCGCTACCAGGACATCGCCCTGGCCAC
CCGCGACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCT
GTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC
GCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT
CCCTGCCGCTTTTATCAAACAGCCTCAGTGYGTTTGATCTTGTGTGTACGCGCTTT
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC
CTCUTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGOTTTIGGGCTC
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA
CGGGAAGTAGTGGGATGGGAACACAAATOGAGGATCCCGCGTCTCGAACAGAGC
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC
CACAATAACCACCTCACGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCG
GTTCACACACGTGCCACGTIGGCCGAGGTGGCAGGTGACAATGATCGGTGGAGCT
GATGOGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGAC
ACTTCCAGCAAAAGGTAGGGCGGGUTGCGAGACGGCTTCCCGGCGCTGCATGCA
ACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGOTCCG
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC
ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTIC
GITTCAGTCACAACCCGCAAACACTAGTATGGCCACCGCATCCACTTITCTCGGCG
TTCAATGCCCGUTGCGGCGACCTGCGTCGCTCGGCGGGCTCCGGGCCCCGGLGCC
CAGCGAGGCCCCTCCCCGTGCGCGGGCGCGCCCAGCTGCCCGACTGGAGCATGC
TGCTGGCCGCGATCACCACCCTGTTCCTGGCGGCCGAGAAGCAGTGGATGATGCT
GGACTGGAAGCCCAAGCGCCCCCGACATGCTGGTGGACCCCTTCGGCCTGGGCCG
CTTCGTGCAGGACGGCCTGGTGTTCCGCAACAACTTCAGCATCCGCAGCTACGAG
ATCGGCGCGGACCGCACCGCCAGCATCGAGACCCTGATGAACCACCTGCAGGAG
ACCGCCCTGAACCACGTGAAGAGCGTGGGCCTGCTGGAGGACGGCCTGGGCAGC
ACCCGCGAGATGAGCCTGCGCAACCTGATCTGGGTGGTGACCAAGATGCAGGTG
GCGGTGGACCGCTACCCCACCTGGGGCGACGAGGTGCAGGTGAGCAGCTGGGCG
ACCGCCATCGGCAAGAACGGCATGCGCCGCGAGTGGATCGTGACCGACTTCCGC
ACCGGCOGAGACCCTGCTGCGCGCCACCAGCOTGTGGGTGATGATGAACAAGCTG
ACCCGCCGCATCAGCAAGATCCCCGAGGAGGTGTGGCACGAGATCGGCCCCAGC
TTCATCGACGCGCCCCCCCTGCCCACCGTGGAGGACGACGGCCGCAAGCTGACC
CGCTTCGACGAGAGCAGCGCCGACTTCATCCGCAAGGGCCTGACCCCCCGCTGG
AGCGACCTGOGACATCAACCAGCACGTGAACAACGTGAAGTACATCGGCTGGCTG
CTGOAGAGCGCGCCCCCCCAGATCCACGAGAGCCACGAGATCGCCAGCCTGACC
CTGGAGTACCGCCGCGAGTGCGGCCGCGACAGCGTGCTGAACAGCGCCACCAAG
GTGAGCGACAGCAGCCAGCTGGGCAAGAGCGCCGTGGAGTGCAACCACCTGGTG
CGCCTGCAGAACGGCGGCGAGATCGTGAAGGGCCGCACCETGTGGCGCCCCAAG
CGCCCCCTGTACAACGACGGCGCCGTGGTGGACGTGCCCGCCAAGACCAGCGAT



GACGATGACAAGCTGGGATGACTCGAGGCAGCAGCAGCTCGGATAGTATCGACA
CACTCTGGACGCTGGTCGTGTOGATGGACTOGTTGCCGCCACACTTGCTGCCTTGAC
CTGTGAATATCCCTGCCGCTTITATCAAACAGCCTCAGTGTGTTTGATCTTGTGTG
TACGCGCTTTTGCGAGTTGCTAGCTGUCTTGTGCTATTTGCGAATACCACCCCCAGC
ATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGT
CCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCT TG
GITTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAA
TGCTGATGCACGOGAAGTAGTGGGATGGGAACACAAATGGAAAGCTTGAGCTC

SEQ ID NO: 558
Prototheca moriformis FatB/A promoter/5"UTR

CCTGTCGATCGAAGAGAAGGAGACATGTGTACATTATTGGTGTGAGGGCGCTGA
ATCGGCCATTTTITAAAATGATCACGCTCATGCCAATAGACGCGGCACATAACGA
COTTCAAACCCCCGCCAAAGCCGCGGACAACCCCATCCCTCCACACCCCCCACAC
AAAGAACCCGCCACCGCTTACCTTGCCCACGAGGTAGGCCTTTCGTTGCGCAAAA
CCOGGCCTCGGTGATCGAATGCATGCCCGTTCCTCGACGAGCGCTGCCCGGGUCAACA
CGCTCTTTITGCTGCGTCTCCTCAGGCTTGGGGGCCTCCTTGGGCTTGGGTGCCGCC
ATGATCTGCGCGCATCAGAGAAACOTTGCTGGTAAAAAGGAGCGCCCGGCTGCG
CAATATATATATAGGCATGCCAACACAGCCCAACCTCACTCGGGAGCCCGETCCCA
CCACCCCCAAGTCGCGTGCCTTGACGGCATACTGCTGCAGAAGCTTCATGAGAAY
GATGCCGAACAAGAGGGGCACGAGGACCCAATCCCGGACATCCTTGTCGATAAT
GATCTCGTGAGTCCCCATCGTCCGCCCGACGCTCCGGGGAGCCCGCCGATGCTCA
AGACGAGAGGGCCCTCGACCAGGAGGGGCTGGCCCGGGCGGGCACTGGCGTCG
AAGGTGCGCCCGTCOTICGCCTGCAGTCCTATGCCACAAAACAAGTCTITCTGACG
GGGTGCGTTTGCTCCCGTGCGGGCAGGCAACAGAGGTATTCACCCTGGTCATGGG
GAGATCGGCGATCGAGCTGGGATAAGAGATACTTCTGGCAAGCAATGACAACTT
GTCAGGACCGGACCOGTGCCATATATTTCTCACCTAGCGCCGCAAAACCTAACAAT
TTGGGAGTCACTGTGCCACTGAGTTCGACTGGTAGCTGAATGGAGTCGCTGCTCC
ACTAAACGAATTGTCAGCACCGCCAGCCGGCCGAGGACCCGAGTCATAGCGAGG
GTAGTAGCGCGCC

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

ACTAATTGCAATCGTGCAGTAATCATCGATATGGTCACAAGTAGATCCCCTACTG
ACACCCTCTCGTACATGTAGGCAATGTCATCGOCGCCGTCCTGCTGACCGATGCC
GACGTAGCAGAGCAGACCCGGGCCGATCTGGGATACGAGCCGGCCCTCCACCTG
COGCTCGAGOTOGOAATCAAGTAAATAACCAATACACTTTTICGACACCACACAGAG
TTGCACGGACGGTGGCGTACCTCTACGCTCGCGCTCTTCACGCGCTGGACGACCG
CACGCATOAGCCCOOGTGGCTTGGTCTGGGUTGCAAAAATGCACAACAAACAAG
TATCAGACGCTCATGGATGCACACGCGCTCCCAAGCACGCTCAGACTAAATATTA
CAGTAGCTCGTATCTGATAAGATATCGAGACATACCGCTCAACTCACCCGCAAAC
TGCGCCCCGCCAGGTGATGCGCACAGGGCCCCACCATGCCGATCCATCGCATCGCT
CCTCGAGGGCGUTATCACGTGGCCGGAGAGCGTTCACAGCGTACGCCACTGTATC
TGGGCGGTATGCGOTCCGTCAACATGGAGACAGATACCCGCACCACCACCTTGC
AAGCTCTTCCATATTGOAAGTAGAAAATTGTAATTGTATCATCGCACGAGGGGCC
AACTTGCCGTCGGCGAGCTOGGCGACGAACACCACCTGGACGTTGTCGAGACTC
GCTCGTGCCGTGCGCCGGGCCGCTGGGTATCCAGACCGTCGCT



SEQ ID NO: 57
Prototheca moriformis FLAP Flagellar-associated protein promoter/5’ UTR

CAACGACAACCAGCAGGCAACTCGGTCAGCGACCCAACACGCGAGTCAAATTGT
TGCGTGTTCTTGCCTTGTCTATTTACTOTGATAGCAAGACTGTCGGTCAGTCAATA
CCGCGLGTGCGCACGTCGGGGTGCCAAGCCTAGCAGAGCACGGGACGGCTGGTGC
TGTGCGCCAGCTCAGCTCGCTTCGCGACCAATTGTAGGACCGGCAAAGTCACCAA
AACATGCCAGCGGTGCOGATTCAATTGGTCATGAGCTCTACAAAATTGTTTTGTGC
GTCGCGCAGGTATCCAACGGCGCGGCAGAGAAAGTTIGACAGCTCTCGATTTCAT
CTCGGAAAAATGGGGAGAATTTATGACACACAAGTGCGCAGGCGGCCCAGGLGG
CCAGCATATTCTGGCGTGACCTGGGCCGCCCACAAAATGCTIGGATGCACTCTAA
AATAATTATATITGCCATGAACAAGGGAAGAGTTACCGCACCCAGCCCTAGACTT
GGGCOCCCGAGCAAGGTTACGTCAAGCCACCTTCGCCCATCGCCCAACTCCGTAT
TCCCCGACAGCCGCACGTGGCCCTCGCCGGAATGAACCCTGAATCGGCATCALCG
CCACGCGTTCGCCAATCGTTCCGCTCTCTGGCTTCATCGGCCTGCGCCTTCACGTC
GTGGTCACGACAGTGCATTCATACTTCCATTTGCACCTCGGCACACACTTTTACG
CATCGCCTACCCTTGCTGCGGCAGTCTAGGGTCACTTTGCAGCCATGGGACAGTG
CTACACCACCGTCGGTGCGCAAAGCTATTTCAAGTGAACCGTGGGCGGAAAAAA
GOGAATGTACACTGTCTCAACCGACTCCTACAATTGTTTACCATGCAGATCAGAGC
TCOACGGCCATCATCGAGCAGGTGTGGGGCCTTGGTGGCGCGGCGCGGGGCCCC
AGGGCGTCGCAGGCATTGATGGCACTCTGAGACTTTCGCACGCGCATGAGGGAC
CCCATCAAGAGAAGAGTGTGTICTITATGTCCCCATTCATGATGATGTATCTTGTG
ATTGTCGCAGTTTGGCAAGTTTAACCGGATCGCCGCTCCAGGTGTGGCGTGGCGG
ATTTTTCTAGGGGTGCTTGAGCAGTCG

SEQ D NO; 58
FPrototheca moriformis SulfRed Sulfite reductase promoter/S"UTR

GGCCCAGGGCCCTGCGOGATGGCCCACACCAGATCTAGCCTCTCTTATGCCATGCC
CGCCTCGCTGCCCGTCOTATCCCCCCGCCGATCCGCGCGTAGGGGACCGCGGCCT
GACCCACGCCACGAAAGAGCTTTGCTCCTCAATTTCTCGCCAACAGAACCGTATC
AAACGCTCAACGCCTATCCCGAACAATCCGTATICACACCAAATCGAGTATACCG
GACTGOTTTGCCTAGTCTTGAAGGAAATGATCCCGTCCATGCTCGGAAGGGGGA
GCGGGCGGAGGATCCTACTCATCTCTGAAATGGGATTGGTCCGAAGATGGGTTG
GGCAAGCACGTGCCAAACCCCAGCGAGTTGCTGACGAGCAGGCTCATCCAATCC
CCCGGCGAATCCTCCCTCACGCCCCGCATGCATACAAGTCCCTCCCACACGCCCC
CTCCCATCCATTTTCGCCTGGTCCGAACGLCGAGCGGCGTCGAGGCGGACCACTTG
CTCCGCAGCGCCOGTCTOGGTCTCCACCCCACAGCGGCTTTGCTGCCAGAGGCACC
CCCCTTGCCCCACCTCCTCTTGCAGCC

SEQID NG: 59
Prototheca moriformis Sugl Sugar tranporter promoter/5”"UTR

CCAGGCAGGCGGTAGGGTTGCCGATTGCTTGAGCGAATTGGAAGATATAATTTTT
TGTGGTGTCCCTGGACGCTGTTTGTGGCGCTCCTTTTTGGAGAAGATIGCGTGGG
GUAGCTTTCCATGTACCACGCTTCCTTCTGAAAGGATTCTGGCCGAGTCCTGATG
AGCCCAAAGAAAACACCTGCCTITTCAGTGCTGGCACTCTGAAAACGTCAACAGA
TGATTATACATGTCACAAAAGGCAGCCGATTAGGAACGGGAGCTCTGGCCGTTC
GTTTGGCTGCCTGGGCTGATTGAAGTGATCCACCCTGTTCGAATGAAGGCGGTCG
AGTCGAATTATCOGACCGGAGCTGTCGGGAAGGCGTCCGGGGCAGAGTGAGGTGC
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TGCGGCCTGGTTGTCGTTCAAAAAGACCCCGGTAGCCCAACAATCACGAACGAA
AGGAATATAATTGCTTGCATACTATACATTCAGTTTCTATGTOGCGGGTAGACAA
GTCTCATGGGCTTCTAAAGGCTGTCCCTTGAAGGCTACTTATAAAAACTTGCTGC
GCCATGGCACGGATCGCGCTTOCGCAGGCTGCAACCCTGCGCGCAAGGTCAAAT
ACACAGCAAAAGATACTAACAGAATTTCTAAAAACATTTAAATATTTGTTTCGAC
CAGCCAATTGTGGTCGTAGGCACGCAAAAGACTTTGTTTITGCGCCCACCGAGCAT
CCACGCTGGCAGTCAAGCCAGTCCGATGTGCATTGCGTGGCAGCATCGAGGAGC
ATCAAAAACCTCGTGCACGCTTTTCTGTCAATCATCATCAACCACTCCACCATGT
ATACCCGATGCATCGCGGTGCGCAGCGCGCCACGCOGTCCCAGACCCGCCCAAAA
ACCCAGCAGCGGCGAAAGCAAATCTITCACTTGCCCGAAACCCCGAGCAGCGGCA
TTCACACGTGGGCGAAAACCCCACTTGCCCTAACAGGCGTATGTCTGCTGTCACG
ATGCCTGACAACGGTATTATAGATATACACTGATTAATGTITGAGTGTGTGCGAG
TCGCGAATCAGGAATGAATTGCTAGTAGGCACTCCCGACCGGGCGGGGGUCGAGG
GACCA

SEQ ID NO: 66
Prototheca moriformis Amt03-Ammoninm transporter promoter/5"UTR

GGCCOACAGGACGCGCGTCAAAGTTGCTGGGCGTGTATGCCCTGUTCGGCAGGT
COTTGCTGTTGCTGCGCTCGTGGTTCCGCAACCCTGATTTTGGCGTCTTATTCTGG
CGTGGCAAGCGCTGACGCCCGCGAGCCGGGCCGGCGGCGATGCGGTGTCTCACG
GCTGCCGAGCTCCAAGGGAGGCAAGAGCGCCCGGATCAGCTGAAGGGCTTTACA
CGCAAGGTACAGCCGCTCCTGCAAGGCTGCGTGGTGGACTTGAACCTGTAGGTCC
TCTGCTGAAGTTCCTCCACTACCTCACCAGGUCCAGCAGACCAAAGCACAGGCTT
TTCAGGTCCGTGTCATCCACTCTAAAACACTCGACTACGACCTACTGATGGCCCT
AGATTCTTCATCAACAATGCCTGAGACACTTGCTCAGAATTGAAACTCCCTGAAG
GGACCACCAGAGGCCCTGAGTTGTTCCTTCCCCCCGTGGCGAGCTGCCAGCCAGG
CTGTACCTGTGATCGAGGCTGGCGGGAAAATAGGCTTCGTGTGCTCAGGTCATGG
GAGGTGCAGGACAGCTCATGAAACGCCAACAATCGCACAATTCATGTCAAGCTA
ATCAGCTATTTCCTCTTCACGAGCTGTAATTGTCCCAAAATTCTGGTCTACCGGGG
GTGATCCTTCGTGTACGGGCCCTTCCCTCAACCCTAGGTATGCGCGCATGCGGTC
GCCGCGCAACTCGCGCGAGGGCCGAGGGTITGGGACGGGCCGTCCCGAAATGCA
GTTGCACCCGGATGCGCGGCGCCTTTCTTGCGATAATTITATGCAATGGACTGCTC
TGCAAATTTCTGGGTCTGTCGCCAACCCTAGGATCAGCGGCGTAGGATTTCGTAA
TCATTCGTCCTGATGGGGAGCTACCGACTACCCTAATATCAGCCCGGCTGCCTGA
COGCCAGCGTCCACTTTTGCGTACACATTCCATTCGTGCCCAAGACATTITCATTGTG
GTGCGAAGCGTCCCCAGTTACGCTCACCTIGTTITCCCGACCTCCITACTGTICTGTC
GACAGAGCGGGCCCACAGGCCGGTCGCAGCC

SEQ D NO: 61
Profotheca moriformis Amt02-Ammonium transporter promoter/S’UTR

TCACCAGCGGACAAAGCACCGUTGTATCAGGTCCGTGTCATCCACTCTAAAGAG
CTCGACTACGACCTACTGATGGCCCTAGATTCTTCATCAAAAACGCCTGAGACAC
TTGCCCAGGATTGAAACTCCCTGAAGGGACCACCAGGGGCCCTGAGTTGTTCCYT
CCCCCCGTGGCOGAGCTGCCAGCCAGGCTGTACCTGTGATCGGGGCTGGCGGGAA
AACAGGCTTCGTGTGCTCAGGTTATGGGAGGTGCAGGACAGCTCATTAAACGCC
AACAATCGCACAATTCATGGCAAGCTAATCAGTTATTTCCCATTAACGAGCTATA
ATTGTCCCAAAATTCTGGTCTACCGOGGGTCGATCCTTCOGTGTACGGGCCCTTCCCT
CAACCCTAGGTATGCGCACATGCGGTCGCCGCGCAACGCGCGCGAGGGCCGAGG



GTTTGGGACGGGCCGTCCCGAAATGCAGTTGCACCCGGATGCGTGGCACCTTTTT
TGCGATAATTTATGCAATGGACTGCTCTGCAAAATTCTGGCTCTGTCGCCAACCT
TAGGATCAGCGGTGTAGGATTTICGTAATCATTCGTCCTGATGGGGAGCTACCGAC
TGCCCTAGTATCAGCCCGACTGCCTGACGCCAGCGTCCACTTTTGTGCACACATT
CCATTCGTGCCCAAGACATTTCATTGTGGTGCGAAGCGTCCCCAGTTACGCTCAC
CTGATCCCCAACCTCCTTATTGTTICTGTCGACAGAGTGGGCCCAGAGGCCGGTCG
CAGCC

SEQ 1D NO: 62
Protoheca moriformis Aat-01 Amino Acid Transporter promoter/5’ UTR

COAAGGGGTCTGCATCGATTCGCGCGGTCTGGAGGCCAGCGTGACTGCTCGCGA
AAATGCTCTGCCOGTGTCGGGCTCTGGCTOGGGGCGGCCAGAGATCTCACCGTGCCA
CACGCAACTGCCGCACTCTGTGCCCGCCACCTGGCGCGCACATGCGACCTCTTCC
CCGTCATACCCTCTCCTCATGTGATCTTTCCACACGAGTGACGCAGGTGCGCGGA
GTGGAGGGAATCAGGACGTTTITCAAGGTACCTGCTCGAGCCGTACCAACAGCTG
CCGCCCGGCAAGGAAGAGATCGAGGCAGAGATTGCCCGGCTGGAGGCCCGGATA
ACGGAGCTCAAGAGCAAGCTGTCCGAGTGAGACCGCCCAGGTGCACGTGTCGAC
TCGCTATGACATGTACTCGACACAACATGAGGAATTCATCGAATITGTAGGAAGC
GGGCATTGGTACGGGAGTGGGAAAGCGAAAAAACCTCCCTCCGGCAGTGCCATC
TGCCGGAGTCGAACGTTGATAGGGTTCTCGIGACAGGGTGTGACCTCTCAGCCTY
GCATCAATTAAACGCTATAGACATTATCAGTAACCGTGAATCCCGCATTGGATGC
CACCCGCGCGACCATTGGGGACCTGCATIACAGATCTAGGTGAGATGACAGCGA
GGCAACTTCGGCCCGCGGCCCAGCTTGCGGCGCACCAATATTGGTCACGGGAAG
CCACACACCGACCATAAATCGAATACTTGTAAGCTATGTCAACCGATCAATGGCGT
COAAAGTGTGCCACGAGGATCCATCTGGCGGGGCGGCGTGGCGCACAAGCGCAG
TCGCAATTTCTCGGACCCATCTGACCTAGGCCCAGCGCCGCGGGAGAAATCCCCG
GCGGGTCCTCCACGCAGTAACCCTAATGAGTATCCGAGCGCCGACCATITACACCA
TCGCCCCCOGAAATCCTTCCGACATTATTATTATCTTTTAGATCTTGGAACAGACTC
TGCCAACC

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

AGAGAGCGGAGGTGGGGTTGTGAGGTGGGGTTGCTGACCAGGAGCTCGCGTCGC

CCCATCTTGATGCCTTTCCGGCCACCTATACTATTTCTTAGTTCGCTGTAACATCC
AGACCGTCCTGAATAATAACAATGCCCTGTGTCAAGTGCATTCCTAAAAAAATIC
TGTCCCAACCAACAATCCCACCTGAAATACCACCAGCCCTGCCCAGTACACTCTT
CCAATACCATCTCCCTACCTCCACGCGCAAGCGACCCCCATGCGCGACCAGGCTC
GAAAGTGATTTATGACTTGAGACGAGCGAGTGGCGGCGCGGTCGACTGCCTTTTC
ATCACGTGCCGTACGTCGGCGACCGCTAGGGCTITGCACGGCAACGCACGGCTIC
GCCAACCCOACCAGCCAGGACCTCGACTACTCTACCGCGAATTCGCCTCAAGAA
GTCGCCAAATGTGCCATACACCATTCCTTACAGCACTGTTCAAACTTGATGCCAA
TTTTGACATTCGGGTTGCTCGTTGGCTGCGCCCACATCGGCCGTGAGTGCAGCAG
GCGGGATCGGACACGGAGGACGCGGCGTCACGCCCCGAACGCAGCCCETAACTC
TACATCAACACGACGTGTTGCGTAATCCCGCCCGGCTGCGCATCUTGCCAACCCA
TTCGCGATGGATGGTCGGAAAATGGTGTGCCAACTGCCCTGAGGGAGGCTCTCG
CGAAACUGGGCACGTCCCTGAAACCGAAACTGTGGCCTTGTCGTCGGCCACGCAA
GCACGTGGACCCTAAACACCAAGAAAATCAGTAAACAAGGTTGACATCCTCTAC
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GGGCGAATTGTTTGCCCAACCCTTCATCGCACACTGCCATTATAATGCATCTAGC
TCGGCGACAAGTTTAGAAAAGGCAGGCTGCATTGTTCCATTTCGCCGTGGCGGCG
TGGOGTGCCCATTTTACGAGGTITGGGCTCCCGGGCAGCGACCGAGCCAGGTCGA
GTCCCTCTCGCCCGTCGACAATGTTGCGAACCCCACAAGCGGCTAACAACAACTT
GATGGTACCTGTACACTGCCAATTCCTICTICCCCGGCCGAGGTTTACACGTGAT
GGCCATGGCTTCGCATTCAGGCCGACTTCCCATTCCGACTTICCAGAGGGTCCGC
GGACGCTGGGGGTTGGCTGCCTGAGGCCCACCCTTTGTICCCCGCGTCCCGACAA
ACACAATTGCGTTACATAAGGGGGAGCCGCCCCCGTTCAGAGTGCAGAAATCTTT
CACTATATTTTCCAGTCGTCAGCGAAATCAAGT

SEQ D NG: 64
Prototheca moriformis Asth3-Amino acid transporter promoter/5 UTR

GATGGTGGGGTGTCTGCCTTGGOCTGGGTCGATGCAGCGCTGGTGGTGCGCGGGTTT
CCTGATGCATTCTATCTACGCAGTGTCATGGTGTCCATTCCACACACCAGTACAC
CCTTACACTAAGGATCCATCCCTCCITCCCTCTTCAGGACTACATGGACCCCACG
AGCTACCGACCGGGCTTTCTCAAAAACGTCAAGGTCATGTTTGACATGCGGGACG
TGGTGGACGACGTGCAAGGTGCGTCCGGAGTGCGCGCAAATGAGCAAGTCGGGC
AATGTGTCGGOGGTGGGCACCGGGGCTGCGAGATCCGCGATCCCCGAGAAAACGCC
GTACCACCCCCCCGCGCTATICCCTCGATTGCGCGCAGATETGGTGACCGACACGG
GGGACAACCTGGCGGACATGGGGCGCCGGACCTGGAAGCACGCCAAGTCGCACA
CGGGGAGGCTCGTGCAGTCCCCCCCATCGTACCTCAAGGGTCTCTTTGGTCGCGA
TCCAAAGTACGCTGGTGGCATGGCATGCCCGAAATGAACATCATGTGTGATCTCC
GATTGCCAATGGCCACCTCCACGGACCACCTTGCAGGCGGAAGCGCAATCCAGG
GCCCGAGCCTGACGAGGACGGAGACTCCTCGTCCAGCGCGGGGETCCCCGACCCE
ACGCAGCAGCCGACCCCTGCTAACCCGGCAACGATCGGACCAGCAACCTTGCTG
TAGTTCCGATCCGTGATGACGGGCATTGCCGCCGCTCGATCCGCTTTGATGACTG
TCTATTATTTGCGCGGAGCCCCCTCGGAACCCTACCCCGUTCTTGCAAGCCCCTTG
CATCGGAGATCCTCGTGCGCCCGCCATGACCCCACTGGATTGCCCAACATCCTTC
TTTATCGTGTAAAATGTGATTCCTCGGCTGCAATCGACTGGCCTTCGCTTCTGGCC
CCAAGAGGGCTCGAACGTGCGGCAGCGAGGGCGCTGACACACCCAAGCCCTAGG
GCTTTCAACGTCGGCTGCCAGGCCGGATAGGGGGATCGCCTCCTTTCCACCACCT
ACCTACGAGGGATTCGAGTCGGCTTCCAGCTCAGCTATTCGGCCGCGCCCCCGGL
CCTGCAGACGTCCTCCAGTTTCCGAACAGGTCGCTCTCAGAACACCTGCCGCGGC
TGCGATACGGCAGGCTCTCAAAGCGTCGAC

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

CGCGTGGAGCGGTGCGTGCGGATGCCGCGCGCCTGCCAAGGCCTTTTGTATGCCT
GOCCTGGOAAGTTTCCTGACTGAAGCATCTTCAAGATGCTCTCTCACGACCAGCG
ACACCAACACCGTCACTTTTTGCCCCTCCTGCCGCAGGTGCCACTTTCTACTTTGA
COGTCTTCTCCAGGCGGTACATTGCGGGACTGAGCGCCAATTCGGCCAAGAACAG
CGCTGTCGACTTGAGGAGGCAGGGGTCCGTCGACTCTGCCGAGTGACACGCCTTIC
GACCCGACTGTACTACGGCCTGCTGAAGAGTGGGTCTCGCCGGCCGGCGTGACC
GGCCCTGTGCCCACAATCGACCATCTATTCGCTCCTTGTCATCTGGCGCCGTCAAT
TGCCCGCGACTTGACGGCAACTGGCTCGATCGAGTCGTATTGAAAAAGCACGTTT
TGTCCTACAGGGCCGCGGTCCGTTACCAACGTGGTTCTCGTTAGGTTTTCGTCGG
GCGGTGGTGCGCGAACTGTCCGATGCCATCCCGGCAAACCCCAGCAAGGTCGCC
AGTCTGGTTCTGACGCAATAGAGTGCGTITTGGGCCAGTCTAAAAATTCGTCTGG
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CATGACGTGGCTCCACATCGTACCCGGAGCCTGCCTTGGTAATGTGAGGCACCGG
TGCCAACTCCATTATGGCAGGCATCGAGCGCGCAGGTGAGTACATGACCTTCCGT
GAATTGGGAAGGCGAGCTTGTGTAACGCCTGCGATCGTGCCAGTGAGGCATCGT
AAACTCAAAATATTTTGTAGAAAGTGTICTGATGCCTGGTGAGGCTGCGTAGGGCA
AGGGCAAGCCCTTGGCAGATGGGTAATGGGTCCGGACCTCACAACAGCAACCCC
GCGTCCCCCTTAGGGCCCCTGAGGCTCGATGGCAGGGCCAGCGAGCCCGCGGCC
AAAGGGCGCCATCCCACGGTCGCCCAACGACTCCACGGGTCCTATACCTCATCTT
GAATGGCACTAAAAACTATAGAATATCGGGCACTGGTGGGCGTCTGGGGTACAG
CTGGCCCAGCGCAGTGGCAAACCCTAGGTCCCGCCTCAAGGGCGATTICCCGGET
CAATCGACACGCAAGCAAGATCACATGGCGCGGTCCGCCTCGCGGCTCCACACCC
AGGCCCTAGTTTCGCAACCCATAAATATCGCCCCGATACCATCATAAGCCAGCAA
ATAATTTTITATCAGAGTTCCAAACCTCCTCAGCTGTGGGAAACCAGCCCACTCT
GAACG

SEQ ID NO: 66
Prototheca moriformis Aat)5- Amino acid transporier promoter/3"UTR

CCOAGCAGTTCATGGCCAAGTACAAGGACTAGAGACCGGAGGTCGGTAGGCTGA
ATGGAGCTGGCGTCGTCGTGCGCGACGTGCACGCGATGCGATACTACGACCCCA
CAAACGCATGCCTCCCATCTTGATGCCTTTCCGGCCATTTATACTATTTCTCATTT
CGCTGTAACATCTTGAATAATAGAATTGCCCTGTGTCAAGTGGATTCCAAGAAAT
ATTCTGTCCCAACAAAACAACCCAACCTGAAAACAACCTCAAATACCACCAGCC
CTGCCCACCTGCCCAGTACACTTITCCAATACCATCTCCCTACCTTCACGCGCAAG
CGGCACCCATGCGCGACCAGGCTCGAAAGGATTTCACCGACTCAGGACGAGCGAG
TGGCGGCGCGACCGCCTGCCTGTTCOTCACGTGCCGTACGTCGGCGACCGCTAGA
GCTITGCCTGGCAACCCCCGGCTTCGTCAACCCGGCCAGCCAGGATCTCGACCAC
TCTACCGCGAAATCGCCTCAAGAAGTCGCCAAAAGTGCCGTACACCATGCTTCGC
AGCGCTGTTCAAACTTGATGCCAATCTTGACAATCAGGTTGCTCGTTGGCTGCGT
CCACATCGGCCGTGATTGCAGCAGGCGGGGATCGGACACGGAGGACGCGGCGTC
ACGCCGCOGAACGCAGCCCGTAACTCTACATCAACGCGATATGTTCGCGTAATCCCG
CCCGGCTGCGCATTGTGACAACCCATTCGCGATGGATGGTCGGAAAATGGTGTGC
CAACTGCCCTOGAGGUGACTCTCTCGCGAAACGGGCACGTCCCTGTATCCGAAACTG
TCGCATGGCCTTGTCOACCACGCAAGCACGTGOGACCUTAACACCACGAAAATAA
GTAAAAAAGGTTGACATCCTCTACGAGCGAATTGTTTGCTCGACCCTTCATCGCA
CACTGTCATTATAATGCATCTAGCTCGGCGACAAGTTTAAAAAAGGCAGGCTGCA
TTATTCCATTTTGCCGTGGCGGCATGGGTGCCCATTTTATGAGGTTTGGGCTCTTG
GGCAGCGACCGAGCCAGGTTIGAGTCCCTCTCGCCCGTCGACAACGTTCCAAAGC
CCATAAGTGGCTAATAAACAACTTGATGGTACCTGTACACTGCCAGTTCCTTCTT
CCCCGGCCCGAGUTTTACACGTGATGGCCATGGCTTCGCGTTTCAGGCTGACTTCC
CATTCCGACTTTCCAGAGGGTCCGCGGACGCCGGGGGTTGGCTGCGTGAGGCCC
ACCCCTTGTTCCCCGCGTCCCGACAAACACAATTGCGTTACATAAGGGGGAAGCC
GCCCCCCGTTCAGAGTGCAAACATCTTITCATTATATTTTTCAGTCGTCAGCGAAAT
CAAGTATGTCGCTGACAGGCATGAAGGCC

SEQ ID NO: 67
Relevant portions of the reporter construct for testing putative promoter/5"UTR of Pratotheca

maoriformis Aat01.

GCTCTTCGGCCGCCGCCACTCCTGCTCCAGCGCGCCCGACTCGCGCTCCGCCTGL
GCCCGCGCETGCGCCGCCAGCGCCTTGGCCTTTTCGCCGCGCTCGTGCGCGTCGC
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TOGATGTCCATCACCAGGTCCATGAGGTCTGCCTTGCGCCGGCTGAGCCACTGCTT
CGTCCGGGCGGCCAAGAGGAGCATGAGGGAGGACTCCTGGTCCAGGGTCCTGAC
GTGGTCGCGGCTCTGGGAGCGGGCCAGCATCATCTGGCTCTGCCGCACCGAGGC
CGCCTCCAACTGGTCCTCCAGCAGCCGCAGTCGCCGCCGACCCTGGCAGAGGAA
GACAGGTGAGGGGGGTATGAATTGTACAGAACAACCACGAGCCTTGTCTAGGCA
GAATCCCTACCAGTCATGGCTTTACCTGGATGACGGCCTGCGAACAGCTGTCCAG
CGACCCTCGCTGCCGLCCGCTTCTCCCGCACGCTTCTTTCCAGCACCGTGATGGEG
CGAGCCAGCGCCGCACGCTGGLGCTGCGCTTCGCCGATCTGAGGACAGTCGGGG
AACTCTGATCAGTCTAAACCCCCTTGCGCGTTAGTGTTGCCATCCTTITGCAGACC
GGTGAGAGCCGACTTGTTGTGCGCCACCCCCCACACCACCTCCTCCCAGACCAAT
TCTGTCACCTTTTTGGCGAAGGCATCGGCCTCGGCCTGCAGAGAGGACAGCAGTG
CCCAGCCGCTGGGGETTGGCGGATGCACGCTCAGGTACCCTTTCTTGCGCTATGA
CACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGC
AACACCGATGATGCTTCGACCCCCCOGAAGCTCCTTCGGGGCTGCATGGGCGCTCC
GATGCCGCTCCAGGGCOGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGA
CATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTA
CACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTT
CGTTTCAGTCACAACCCGCAAACGGCGCGCCATGCTGCTGCAGGCCTTCCTGTTC
CTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCC
GACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGAACGACCCCAAC
GGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAAC
CCOAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGGCCACGCCACGTCCGAC
GACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGCCCCGAAGCGCAACGAC
TCCGGCGCCTTCTCCGGCTCCATGGTGGTGOACTACAACAACACCTCCGGCTTCT
TCAACGACACCATCCGACCCGCGUCCAGCGCTGCGTGGUCCATCTGGACCTACAACA
CCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGGACGGCGGCTACACCTT
CACCCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACTCCACCCAGTTCCGCGA
CCCGAAGUTCTTCTGGTACGAGCCCTCCCAGAAGTGGATCATGACCGCGGCCAA
GTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAA
GCTGGAGTCCGCOGTTCGCCAACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCC
GGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATG
TTCATCTCCATCAACCCCGUGCGCCCCUGCCGGCGGCTCCTTCAACCAGTACTTICG
TCGGCAGCTTCAACGGCACCCACTTCGAGGCCTTCGACAACCAGTCCCGCETGET
GGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAACACCGACCCGACC
TACGGGAGCGCCCTGOGCATCGCOTGGGCCTCCAACTGGCAGTACTCCGCCTTCG
TGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTICTCCCTCAAC
ACCGAGTACCAGGCCAACCCGCGAGACGGAGCTGATCAACCTGAAGGCCGAGCCG
ATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCGCCACCAACACCACG
TTGACGAAGGCCAACAGCTACAACGTCGACCTGTCCAACAGCACCGGCACCCTG
GAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGACCGATCTCCAAGTCCGTGT
TCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAGGACCCCCGAGGAGTACCTCCG
CATGGGCTTCGAGGTGTCCGCOGTCCTCCTTCTTCCTGGACCGCGGGAACAGCAAG
GTGAAGTTCGTGAAGGAGAACCCCTACTTCACCAACCGCATGAGCGTGAACAAC
CAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTACAAGGTGTACGGCTTGCTGG
ACCAGAACATCCTGGAGCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACA
CCTACTTCATGACCACCGGGAACGCCCTGGCGCTCCCTGAACATGACGACGGGGG
TGGACAACCTGTTCTACATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGACAATT
GGCAGCAGCAGCTCGGATAGTATCGACACACTCTGOGACGCTGGTCUGTGTGATGE
ACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCA
AACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGC
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TTGTGCTATITGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTT
GCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGE
TCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGG
TACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGAT
GGGAACACAAATGOAGGATCCCGCGTCTCGAACAGAGCGCGCAGAGGAACGCT
GAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACACCACAATAACCACCTGA
CGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCGGTTCACACACGTGCCA
COTTGOGCGAGGTGGCAGGTCGACAATGATCGGTGCAGCTGATGGTCGAAACGTTC
ACAGCCTAGGCATATCGAATTCATCGAATTTGTAGGAAGCGGGCATTGGTACGG
GAGTGGGAAAGCGAAAAAACCTCCCTCCGGCAGTGCCATCTGCCGGAGTCGAAC
GITGATAGGGTTCTCGTCGACAGGGTGTGACCTCTCAGCCTTGCATCAATTAAACG
CTATAGACATTATCAGTAACCGTGAATCCCGCATTGGATGCCACCCGCGCGACCA
TTGGGGACCTGCATTACAGATCTAGGTGAGATGACAGCGAGGCAACTTCGGCCC
GCGGCCCAGCTTGCGGCGCACCAATATTGGTCACGGGAAGCCACACACCGACCA
TAAATGAATACTTGTAAGCTATGTCAACCGATCAATGGCGTCGAAAGTGTGCCAC
GAGGATCCATCTGGCGGOGCHGCGTOGOGCGCACAAGCGCAGTCGCAATTTCTCGG
ACCCATCTGACCTAGGCCCAGCGCCGUCGGGAGAAATCCCCGGCGGGTCCTCCAC
GCAGTAACCCTAATGAGTATCCGAGCGCCGACCATTIACACCATCGCUCCCCCGAAA
TCCTTCCGACATTATTATTATCTTTTAGATCTTCGGAACAGACTCTGCCAACCACTA
GTATGGCCACCGCATCCACTTICTCGGUGTTCAATGCCCGCTGCGGCGACCTGCG
TCGCTCOGCOGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGG
GCGCGCCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATCTTCTCCGCC
GCCOGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAG
CTGCTGGACGACCACTTCGGCCCCCACGGCCTGGTGTTCCGCCGCACCTTCGCCA
TCCGCAGCTACGAGGTGGGCCCCGACCOGCTCCACCAGCATCGTGGCCGTGATGA
ACCACCTGCAGGAGGCCGCCCTGAACCACGCCAAGTCCGTGGGCATCCTGGGCG
ACGGCTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATCTGOGGTGGTGA
AGCGCACCCACGTGGCCGTGGAGCGCTACCCCGCCTGGGGCGACACCGTGGAGG
TGGAGTGCTGGGTGGGCGCCTCCGGCAACAACGGCCGCCGUCACGACTTCCTGEG
TGCGCGACTGCAAGACCOGCCAGATCCTGACCCGCTGCACCTCCCTGAGCGTGAT
GATGAACACCCGCACCCGCCGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGA
GATCGGCCCCGCCTTCATCGACAACGTGGCCGTGAAGGACGAGGAGATCAAGAA
GCCCCAGAAGCTOGAACGACTCCACCGCCGACTACATCCAGGGCGGCUTGACCCC
CCGCTGGAACGACCTGGACATCAACCAGCACGTGAACAACATCAAGTACGTGGA
CTGGATCCTGGAGACCGTGCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCC
TTCACCATCGAGTACCGCCGCGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGA
CCACCGTGAGCGGCGGCTCCTCCGAGGCCGGCCTGOTGTGCGAGCACCTGCTGC
AGCTGGAGGGCGGCAGCGAGGTGCTGCGCGCCAAGACCGAGTGGCGCCCCAAGC
TOACCGACTCCTTCCOGCOGGCATCAGCGTCGATCCCCGCCGAGTCCAGCOGTGATGUGA
CTACAAGGACCACGACGGCGACTACAAGGACCACCGACATCGACTACAAGGACGA
CGACGACAAGTGACTCGAGTTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTA
TCGACACACTCTGGACGCTGGTCGTGTGATGOACTGTTGCCGCCACACTTGCTGC
CTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCT
TGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACC
CCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTA
CGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACA
GCCTTGOGTTTGOGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCA
CTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTGT
AGAGCTCCTTGTTTTCCAGAAGGAGTTGCTCCTTGAGCCTTTCATTCTCAGCCTCG
ATAACCTCCAAAGCCGCTCTAATTGTGGAGGGGGTTCGAATTTAAAAGCTTGGAA



TGTTGGTTCGTGCGTCTGGAACAAGCCCAGACTTGTTGCTCACTGGGAAAAGGAC
CATCAGCTCCAAAAAACTTGCCGCTCAAACCGCGTACCTCTGCTITCGCGCAATC
TGCCCTGTTGAAATCGCCACCACATTCATATTGTGACGCTTGAGCAGTCTGTAAT
TGCCTCAGAATGTGGAATCATCTGCCCCCTGTGCGAGCCCATGCCAGGCATGTCG
CGGGCCGAGGACACCCGCCACTCGTACAGCAGACCATTATGCTACCTCACAATAG
TTCATAACAGTGACCATATTTCTCGAAGCTCCCCAACGAGCACCTCCATGCTCTG
AGTGGCCACCCCCCGGCCCTGGTGCTTGCGGAGGGCAGGTCAACCGGCATGGGG
CTACCGAAATCCCCGACCGGATCCCACCACCCCCGCGATGGGAAGAATCTCTCCC
CGGGATCTGGGCCCACCACCAGCACAACCTGCTGGCCCAGGCCGAGCGTCAAACC
ATACCACACAAATATCCTTGGCATCGGCCCTGAATTCCTTCTGCCGCTCTGCTACC
CGGTGCTTCTGTCCGAAGCAGGGGTTGCTAGGGATCGCTCCGAGTCCGCAAACCC
TTGTCGCGTGGCGGGGCTTGTTCGAGCTTGTTCGAGCTTGAAGAGCCTCTAGAGT
CGACCTGCAGGCATGCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTG
AAATTGTTATCCGUTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGT
AAAGCCTGGGGTGCCTAATGAGTCGAGCTAACTCACATTAATTGCGTTGCGCTCAC
TGCCCOGCTTTCCAGTCGGUGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCA
ACGCGCGGGGAGAGGCGOTTTGCOGTATTGGGCGCTCTTCC

SEQ ID NO: 68
C. camphora thioesterase forward primer

TACCCCGCCTGGGGCGACAC

SEQ 1D NO: 69
C. camphora thioesterase reverse primer

CTTGCTCAGGCGGCGGGETGC

SEQID NO: 70
cd189 forward primer

CCGOATCTCGGCCAGGGCTA

SEQID NO: 71
cd 189 reverse primer

TCGATGTCGTGCACCGTCGC

SEQID NO: 72
5" donor DNA sequence of Profotheca moriformis delta 12 FAD knockout homologous
recombination tatgeling constrict

GCTCTTCGGUTTTGCTCACCCGCGAGGTCGACGCCCAGCATGGCTATCAAGACGA
ACAGGCAGCCTOGTGGAGAAGCCTCCOGTTCACGATCGGGACGCTGCGCAAGGCCA
TCCCCGCGCACTGTITCGAGCGCTCGGCGUTTCGTAGCAGCATGTACCTGGCCTT
TGACATCGCGGTCATGTCCCTGCTCTACGTCGCGTCGACGTACATCGACCCTGCG
CCGOTGCCTACGTGGGTCAAGTATGOCHETCATGTGGCCGCTCTACTGGTTCTTCC
AGGTGTGTGTCGAGGGTTGTGGTTGCCCGTATCGAGGTCCTGGTGGCGCGCATGGG
GGAGAAGGCGCCTGTCCCGCTGACCCCCCCGGCTACCCTCCCGGCACCTTCCAGG
GCGCCTTCOGGCACGGGTGTCTGGGTGTGCGCGCACGAGTGCGGCCACCAGGCCTT

40



TTCCTCCAGCCAGGCCATCAACGACGGCETGGGCCTGGTGTTCCACAGCCTGCTG
CTGGTGCCCTACTACTCCTGGAAGCACTCGCACCGCCGCCACCACTCCAACACGG
GOGTGCCTGGACAAGGACGAGGTGTTTGTGCCGCCGCACCGCGCAGTGGCGCACG
AGGGCCTGGAGTGGOAGGAGTGGCTGCCCATCCGCATGGGCAAGGTGCTGGTCA
CCCTGACCCTGGGCTGGCCGUTGTACCTCATGTTCAACGTCGCCTCGCGGCCGTA
CCCGCGCTTCGCCAACCACTTTGACCCGTGGTCGCCCATCTTCAGCAAGCGCGAG
GTACCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGAC
GGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTT
CGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGC
CAGGCCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACA
CCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCT
AAGGGOGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACGGCGCGCC

SEQ ID NO: 73
37 donor DNA sequence of Prototheca moriformis delta 12 FAD knockout homologous
recombination targeting constract

CAATTGGCAGCAGCAGCTCGGATAGTATCCGACACACTCTGGACGCTGGTCGTGTG
ATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTT
ATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAG
CTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTICCCTCGTTTCATATC
GCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTC
CTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATICTC
CTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTG
GOATGGGAACACAAATGGAGCATCGAGUGTGOTCATCTCCGACCTCGCGTTGGTG
GCGGTGCTCAGCGGGCTCAGCGTGCTGGGCCGCACCATGGGCTGGGCCTGGCTG
GTCAAGACCTACGTGOGTGCCCTACATGATCGTGAACATGTGGCTGGTGCTCATCA
CGCTGCTCCAGCACACGCACCCGGCCCTGCCGCACTACTTCGAGAAGGACTGGG
ACTGGCTACGCGGCGCCATGGCCACCGTCCACCGCTCCATGGGCCCGCCCTTCAT
GGACAGCATCCTGCACCACATCTCCGACACCCACGTGCTGCACCACCTCTTCAGC
ACCATCCCGCACTACCACGCCGAGGAGGCCTCCGCCGCCATCCGGCCCATCCTGG
GCAAGTACTACCAATCCGACAGCCGCTGGGETCGGCCGCGCCCTGTGGGAGGACT
GGCGCOGACTGCCGCTACGTCOTCCCCGACGCGCCCGAGGACGACTCCGCGCTCTG
GTTCCACAAGTGAGCGCGCCTGCGCGAGGACGCAGAACAACGCTGCCGCCGTAGT
CTTTTGCACGCGCGACTCCGGCGCTTCGCTGGTGGCACCCCCATAAAGAAACCCT
CAATTCTGTTTGTGGAAGACACGGTGTACCCCCACCCACCCACCTGCACCTCTAT
TATTGGTATTATTGACGCGGGAGTGGGCGTIGTACCCTACAACGTAGCTTCTCTA
GTTTTCAGCTGGCTCCCACCATIGTAAAGAGCCTCTAGAGTCGACCTGCAGGCAT
GCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTCGAAATTGTTATCCGCT
CACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGC
CTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAG
TCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGA
GGCGOATTIGCGTATTGGGCGCTCTTCC

SEQID NO: 74

Prototheca moriformis delta 12 FAD knockout homologous recombination targeting

construct

GCTCTTCGGGTTTGCTCACCCGCGAGGTCGACGCCCAGCATGGCTATCAAGACGA
ACAGGCAGCCTGTGGAGAAGCCTCCGTTCACGATCGGGACGCTGCGCAAGGCCA

41



TCCCCGCGCACTGTITCGAGCGCTCGGCGCTTCGTAGCAGCATGTACCTGGCCTT
TGACATCGCGGTCATGTCCCTGCTCTACGTCGCETCGACGTACATCGACCCTGCG
CCGGTGCCTACGTGGGTCAAGTATGGCGTCATGTGGCCGCTCTACTGGTTCTICC
AGGTGTGTGTGAGGGTTGTGGTTGCCCGTATCGAGGTCCTGGTGGCGCGCATGGEG
GGAGAAGGCGCCTGTCCCGCTGACCCCCCCGGCTACCCTCCCGGCACCTTCCAGG
GCGCCTTCGGCACGGGTGTCTGGGTGTGCGCGCACCAGTGCGGCCACCAGGCCTT
TTCCTCCAGCCAGGCCATCAACGACGGCGTGGGCCTGGETGTTCCACAGCCTGCTG
CTGGTGCCCTACTACTCCTGGAAGCACTCGCACCGCCGCCACCACTCCAACACGG
GUGTGCCTGOACAAGGACGAGGTGTTTGTGCCGCCGCACCGCGCAGTGGCGCACG
AGGGCCTGGAGTGGGAGGAGTGGCTGCCCATCCGCATGGGCAAGGTGCTGGTCA
CCCTGACCCTGGGCTGGCCGCTGTACCTCATGTTCAACGTCGCCTCGCGGCCGTA
CCCGCGCTTCGCCAACCACTTTGACCCGTGCTCGCCCATCTTCAGCAAGCGCGAG
GTACCCTTTICTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGAC
GGCTTCCCGGCGCTGCATGCAACACCGATCGATGCTTCGACCCCCCGAAGCTCCTT
CGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGC
CAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACA
CCTAGATCACTACCACTICTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCT
AAGGGGGCGCCTCTTCCTCTTCGTTTICAGTCACAACCCGCAAACGGCGCGCCATG
CTGCTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCT
CCATGACGAACGAGACGTCCGACCGCCCCCTGGTGCACTICACCCCCAACAAGG
GCTGGATGAACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGCCAAGTGGC
ACCTGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACGCCCTTGTTCTG
GGGCCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCAT
CGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTGGTGGACTAC
AACAACACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCTGCGETGG
CCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCT
GGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAA
CTCCACCCAGTTCCGCOGACCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAAGTGG
ATCATCGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGATCTACTCCTCCGAC
GACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGCT
ACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCA
AGTCCTACTGGGTGATGTTCATCTCCATCAACCCCGGCGCCCCGGCCGGCGGLTC
CTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTTCGAGGCCTTCGAC
AACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCT
TCAACACCGACCCGACCTACGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACT
GGGAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGT
GCGCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGAT
CAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCG
GTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCTACAACGTCGACCTGTC
CAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAACACCACCCA
GACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAG
GACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTTCC
TGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTACTTCACCA
ACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGACCTGTCCTACT
ACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTACTTCAACGACG
GCGACGTCGTGTCCACCAACACCTACTICATGACCACCGGGAACGCCCTGGGCTC
COTGAACATGACGACGGGGGTGGACAACCTGTTCTACATCGACAAGTTCCAGGT
GCGCGAGGTCAAGTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTC
TGGACGCTGGTCGTGTGATGCGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTG
AATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGC
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GCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCC
CTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGC
TATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTG
GGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTG
ATGCACGGGAAGTAGTGGOATGGGAACACAAATGGAGCATCGAGGTGGTCATCT
CCGACCTCGCGTTGGTAGGCGGTGCTCAGCGGGCTCAGCGTGCTGGGCCGCACCAT
GOGCTGGGCCTGGCTGGTCAAGACCTACGTGGTGCCCTACATGATCGTGAACATG
TGGCTGGTGCTCATCACGCTGCTCCAGCACACGCACCCGGCCCTGCCGCACTACT
TCGAGAAGGACTGGGACTGGCTACGCGGCGCCATGGUCACCGTCCGACCGCTCCA
TGGGCCCGCCCTTCATGGACAGCATCCTGCACCACATCTCCGACACCCACGTGCT
GCACCACCTCTTCAGCACCATCCCGCACTACCACGCCCGAGGAGGCCTCCGCCGCC
ATCCGOCUCATCCTGUGUCAAGTACTACCAATCCCACAGCCGCTGGUTCGGCCGO
GCCCTGTGGGAGGACTGGCGCGACTGCCGCTACGTCGTCCCCGACGCGLCCGAG
GACGACTCCGCGCTCTGGTTCCACAAGTGAGCGCGCCTGCGCGAGGACGCAGAA
CAACGCTGCCGCCETHETCTTTTGCACGCGCGACTCCGGCGCTTCGCTGGTGGCAC
CCCCATAAAGAAACCCTCAATTCTGTTTGTGGAAGACACGGTGTACCCCCACCCA
CCCACCTGCACCTCTATTATTGGTATTATTGACGCGGGAGTGGGCGTTGTACCCT
ACAACGTAGCTTCTCTAGTTTTCAGCTGGCTCCCACCATTGTAAAGAGCCTCTAG
AGTCGACCTGCAGGCATGCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGT
GTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAA
GTGTAAAGCCTGOGOGTGCCTAATCGAGTOGAGCTAACTCACATTAATTGCGTTGCGC
TCACTGCCCGCTTICCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCG
GCCAACGCGCGGGOGAGAGGCOGTTTGCGTATTGGGCGCTCTTCC

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

GCTCTTCCGCCTGGAGCTGGTGCAGAGCATGGGTCAGTTITGCGGAGGAGAGGGT
GCTCCCCOGTGCTGCACCCCGTGGACAAGCTGTGGCAGCCGCAGGACTTCCTGCCC
GACCCCOGAGTCGCCCGACTTCGAGGACCAGGTGGCGGAGCTGCGCGCGCGCECC
AAGGACCTGCCCGACGAGTACTTIGTGGTGUTGGTGGGCGACATGATCACGGAG
GAGGCGCTGCCGACCTACATGGCCATGCTCAACACCTTGGACGGTGTGCGCGAC
GACACGGGCGCGGCTGACCACCCGTOGGGCGCGCTGCACGCGGCAGTGGGTGGCC
GAGGAGAACCGGCACGGCGACCTGCTGAACAAGTACTGTTGGCTGACGGGGCGC
GTCAACATGCGGGCCGTGGAGGTGACCATCAACAACCTGATCAAGAGCGGCATG
AACCCGCAGACGGACAACAACCCTTACTTGGGCTTCGTCTACACCTCCTTCCAGG
AGCGCGCCACCAAGTAGGTACC

SEQIDNG: 76
3’ donor DNA sequence of Prototheca moriformis SADZA knockout homologous
recombination targeting construct

CAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGETCGTGTG
ATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTT
ATCAAACAGCCTCAGTGTGTTITGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAG
CTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATC
GCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTC
CTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTC
CTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTG
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GGATGGGAACACAAATGGAAGGATCGTAGAGCTCCAGCCACGGCAACACCGCGC
GCCTGGLCGGCCGAGCACGGUGACAAGGGCCTGAGCAAGATCTGCGGGCTGATCG
CCAGCGACGAGGGCCGGCACGAGATCGCCTACACGCGCATCGTGGACGAGTTCT
TCCGCCTCGACCCCGAGGGCGCCGTCGCCGCCTACGCCAACATGATGCGCAAGC
AGATCACCATGCCCGCGCACCTCATGGACGACATGGGCCACGGCGAGGCCAACC
COGGCCGCAACCTCTTCGCCGACTTCTCCGCCGTCGCCGAGAAGATCGACGTCTA
CGACGCCGAGGACTACTGCCGCATCCTGGAGCACCTCAACGCGCGCTGGAAGGT
GOACGAGCGCCAGGTCAGCGGCCAGGCCGCCGCGUGACCAGGAGTACGTTCTGGG
CCTGCCCCAGCGCTTCCGGAAACTCGCCGAGAAGACCGCCGCCAAGCGCAAGCG
COTCGCGCGCAGGCCCGTCGCCTTCTCCTGOAGAGAAGAGCCTCTAGAGTCGACC
TGCAGGCATGCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATT
GTYATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAG
CCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCC
CGCTTTCCAGTCGGGAAACCTGETCGTGCCAGCTGCATTAATGAATCGGCCAACGC
GCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCC

SEQ D NG 77
Prototheca moriformis SAD2A knockout homologous recombination targeting construct

GCTCTTCCGCCTGGAGCTGGTGCAGAGCATGGGTCAGTTIGCGGAGGAGAGGGT
GCTCCCCGTGCTGCACCCCGTGGACAAGCTGTGGCAGCCGCAGGACTTCCTGCCC
GACCCCGAGTCGCCCGACTTCGAGGACCAGUGTGGCGGAGCTGCGCGCGCGCGCC
AAGCGACCTGCCCGACGAGTACTTTGTGGTGCTGGTGGGCGACATGATCACGGAG
GAGGCGCTGCCGACCTACATGGCCATGCTCAACACCTTGGACGGTGTGCGCGAC
GACACGGGCGCOGGCTGACCACCCGTGGGLGCGCTGGACGCGGCAGTGGGTGGCC
GAGGAGAACCGGCACGGCOGACCTGCTGAACAAGTACTGTTGGCTGACGGGGCGC
GTCAACATGCGGGCCGTGGAGGTGACCATCAACAACCTGATCAAGAGCGGCATG
AACCCGCAGACGGACAACAACCCTTACTTGGGCTTCGTCTACACCTCCTTCCAGG
AGCGCGUCACCAAGTAGGTACCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGT
AGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTC
GACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATOCCGCTCCAGGGCG
AGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACC
AAAGCCATATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCT
TGTGATCGCACTCCGCTAAGGGOGGCGCCTCTTCCTCTTCGTTYTCAGTCACAACCC
GCAAACGGCGCGCCATGCTGCTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTYCGC
CGCCAAGATCAGCGCCTCCATGACGAACCGAGACGTCCGACCGCCCCCTGETGCA
CTTCACCCCCAACAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTACGACGA
GAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTG
GGGGACGCCCTTGTTCTGGGGCCACGCCACGTCCGACGACCTGACCAACTGGGA
GOACCAGCCCATCGCCATCGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGC
TCCATGGTGGTGOGACTACAACAACACCTCCGGCTTCTTCAACGACACCATCGACC
CGCGCCAGCOGCTGCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGC
AGTACATCTCCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGA
ACCCCOTGUTGOCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTA
CGAGCCCTCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGAT
CGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGETTCGCC
AACCGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCA
CCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAACCCCGG
COGCCCCOGCCGGCGGCTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCALC
CACTTCGAGGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACT
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ACGCCCTGCAGACCTTCTTCAACACCGACCCGACCTACGGGAGCGCCCTGGGCAT
COCGTGOGCCTCCAACTGGGAGTACTCCOGCCTTCGTGCCCACCAACCCCTGGCGC
TCCTCCATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACC
COGAGACGGAGCTGATCAACCTGAAGGCCGAGCCOGATCCTGAACATCAGCAACG
CCGGCCCCTGGAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCT
ACAACGTCGACCTGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACG
CCGTCAACACCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTG
GTTCAAGGGCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTC
CGCGTCCTCCTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGA
GAACCCCTACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGA
GAACGACCTGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGA
GCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACC
GGGAACGCCCTGGGCTCCGTGAACATGACGACGGGGOGTGGACAACCTGTTCTAC
ATCGACAAGTTCCAGGTGCUGCGAGGTCAAGTGACAATTGGCAGCAGCAGCTCGG
ATAGTATCOGACACACTCTGGACGCTGGTCGTGTGATGCGACTGTTGCCGCCACACT
TGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTT
TGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAAT
ACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACT
TATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCT
CGCACAGCCTTGGTTIGGGCTCCGCCTGTATICTCCTGGTACTGCAACCTGTAAA
CCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAA
GGATCGTAGAGCTCCAGCCACGGCAACACCGCGCGCCTGGUCGGCCGAGCACGGC
GACAAGGGCCTCGAGCAAGATCTGCGGGCTGATCGCCAGCGACGAGGGCCGGCAC
GAGATCGCCTACACGCGCATCGTGGACCGAGTTCTTCCGCCTCGACCCCGAGGGCG
CCGTCGCCGCCTACGCCAACATCGATGUGCAAGCAGATCACCATGCCCGCGCACCT
CATGOGACGACATGGGCCACGGCGAGGCCAACCCGGGCCGUCAACCTCTICGCCGA
CTTCTCCGCCGTCGCCCAGAAGATCGACCGTCTACGACGCCGAGGACTACTGCCGC
ATCCTGGAGCACCTCAACGCGCGCTGGAAGGTGGACGAGCGCCAGGTCAGCGGC
CAGGCCGCCGCGCACCAGGAGTACGTTCTGGGCCTGCCCCAGCGCTTCCGGAAA
CTCGCCGAGAAGACCGCCGCCAAGCGCAAGCGCHETCGCGCGCAGGCCCETCGCC
TTCTCCTGGAGAGAAGAGCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCGT
AATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACAC
AACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGC
TAACTCACATTAATIGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTAET
CGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTA
TTGGGCGCTCTTCC

SEQ 1D NO» 78
5" donor DNA sequence of Prototheca moriformis SAI2B knockout homologous
recombinalion targeting construct

GCTCTTCCCGCCTGOGAGCTGOTGCAGAGCATGGGGCAGTTTGCGGAGGAGAGGG
TGCTCCCCGTGCTGCACCCCHGTGOACAAGCTGTGGCAGCCGCAGGACTTCCTGCC
CGACCCCGAGTCGCCCGACTTCOGAGGACCAGGTGGCGGAGCTGCGCGCGCGCGC
CAAGGACCTGCCCGACGAGTACTTTGTGGTGCTGGTGGGCGACATGATCACGGA

GGAGGCGCTGCCCGACCTACATGGCCATGCTCAACACCTIGGACGGTGTGCGCGA

COACACGGGCGCOGGCTCGACCACCCGTGGGCGCGUTGGACGCGGCAGTGGGTGGC
CGAGGAGAACCGGCACGGCGACCTGCTGAACAAGTACTGTTGGCTGACGGGGCG
COGTCAACATGCGGGCCGTGGAGGTCGACCATCAACAACCTGATCAAGAGCGGCAT
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GAACCCGCAGACGGACAACAACCCTTACTTGGGCTTCGTCTACACCTCCTTCCAG
GAGCGCGCCACCAAGTAGGTACC

SEQIDNO:TY
37 donor DNA sequence of Prototheca moriformis SAD2B knockout homologous
recombination largeting construct

CAGCCACGGCAACACCGCGCGCCTTGCGGCCGAGCACGGCGACAAGAACCTGAG
CAAGATCTGCGGGCTGATCGCCAGCGACGAGGGCCGGCACGAGATCGCCTACAC
GCGCATCOGTGGACGAGTTCTTCCGCCTCGACCCCGAGGGCGCCGTCGCCGCCTAL
GCCAACATGATGCGCAAGCAGATCACCATGCCCGCGCACCTCATGGACGACATG
GGCCACGGCGAGGCCAACCCGGGCCGCAACCTCTTCGCCGACTTCTCCGCGGTCG
CCGAGAAGATCGACGTCTACGACGCCGAGGACTACTGCCGCATCCTGGAGCACC
TCAACGCGCGCTGOAAGGTOGGACGAGCGCCAGGTCAGCGGCCAGGCCGCCGLGE
ACCAGGAGTACGTCCTGGGCCTGCCCCAGCGCTTCCGGAAACTCGCCGAGAAGA
CCGCCGCCAAGCGCAAGCGCGTCGCGCGCAGGCCCGTCGCCTTCTCCTGGAGAA
GAGCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCGTAATCATGGTCATAGC
TGITTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGG
AAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAAT
TGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCAT
TAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCC

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

GCTCTTCCCGUCTGGAGCTGGTGCAGAGCATGGGGCAGTTTGCGGAGGAGAGGG
TGCTCCCCGTGCTGCACCCCGTGGACAAGCTGTGGCAGCCGCAGGACTTCCTGCC
CCGACCCCGAGTCGCCCGACTTCGAGGACCAGGTGGUGGAGCTGCGCGCGCGCGC
CAAGGACCTGCCCGACGAGTACTTTGTGGTGCTGGTGGGCGACATGATCACGGA
GOAGGCGCTGCCGACCTACATGGCCATGCTCAACACCTTGGACGGTGTGCGCGA
CGACACGGGCGCGECTGACCACCCHTGGGCGCGCTGGACGCGGCAGTGGGTGGE
CGAGGAGAACCGGCACGGCGACCTGCTGAACAAGTACTGTTGGCTGACGGGGCG
CGTCAACATGCGGGCCGTGGAGGTCACCATCAACAACCTCGATCAAGAGCGGCAT
GAACCCGCAGACGGACAACAACCCTTACTTGGGCTTCGTCTACACCTCCTTCCAG
GAGCGCGCCACCAAGTAGGTACCCTTTCTIGCGCTATGACACTTCCAGCAAAAGG
TAGGGCGGGCTGCGAGACGGCTICCCGGCGCTGCATGCAACACCGATGATGCTT
CGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGC
GAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTAC
CAAAGCCATATICAAACACCTAGATCACTACCACTICTACACAGGCCACTCGAGC
TTCTGATCGCACTCCGCTAAGGGGGCGCCTICTITCCTCTTCGTTTCAGTCACAACCC
GCAAACGGCOCGCCATGCTGCIGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGL
CGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCCGACCGCCCCCTGGTGCA
CTTCACCCCCAACAAGGGCTGGATGAACGACCCCAACGOCCTGTGGTACGACGA
GAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTG
GGGGACGCCCTTGTICTGGGGCCACGCCACGTCCGACGACCTGACCAACTGGGA
GOGACCAGCCCATCGCCATCGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGC
TCCATGGTGGTGCGACTACAACAACACCTCCGGCTTCTTCAACGACACCATCGACC
CGCGCCAGCGCTGCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGC
AGTACATCTCCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGA
ACCCCOGTGCTGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTA
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CGAGCCCTCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGAT
CGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCC
AACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCA
CCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAACCCCGG
CGCCCCGGCCGGCGGCTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACC
CACTTCGAGGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACT
ACGCCCTGCAGACCTTCTTCAACACCGACCCGACCTACGGGAGCGCCCTGGGCAT
CGCGTGGGCCTCCAACTGGGAGTACTCCGCCTTCGTGCCCACCAACCCCTIGGCGC
TCCTCCATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACC
CGOGAGACGGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACG
CCGGCCCCTGCAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCT
ACAACGTCGACCTGTCCAACAGCACCGGCACCCTGGAGTTCCGAGCTGGTGTACG
CCGTCAACACCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTG
GTFCAAGGGCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTC
CGCGTCCTCCTTCTTCCTGGACCGCGOGAACAGCAAGGTGAAGTTCGTGAAGGA
GAACCCCTACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGA
GAACGACCTGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGA
GCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACC
GGGAACGCCCTGGGCTCCGTGAACATGACCGACGGGGGTGGACAACCTGTTCTAC
ATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGACAATTGGCAGCAGCAGCTCGEG
ATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACT
TGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTITATCAAACAGCCTCAGTGTGTT
TGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTIGCGAAT
ACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACT
TATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCT
CGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAA
CCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAC
AGCCACGGCAACACCGCGCGCCTTGCGGCCGAGCACGGCGACAAGAACCTGAGC
AAGATCTGCOGGGCTGATCGCCAGCGACGAGGGCCGGCACGAGATCGCCTACACG
CGCATCGTGCACGAGTTCTTCCGCCTCGACCCCCGAGGGCGCCGTCGCCGCCTACG
CCAACATGATGCGCAAGCAGATCACCATGCCCGCGCACCTCATGGACGACATGG
GCCACGGCGAGGCCAACCCGOGGCCGCAACCTCTTCGCCGACTTCTCCGCGGTCGC
CGAGAAGATCGACGTCTACGACGCCGAGGACTACTGCCGCATCCTGGAGCACCT
CAACGCGCGCTGGAAGGTGGACGAGCGCCAGGTCAGCGGCCAGGCCGCCGCGE
ACCAGGAGTACGTCCTGGGCCTGCCCCAGCGCTTCCGGAAACTCGCCGAGAAGA
CCGCCGCCAAGCGCAAGCGCGTCGCGCGCAGGCCCGTCGCCTTCTCCTGGAGAA
GAGCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCGTAATCATGGTCATAGC
TGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGG
AAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAAT
TGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCAT
TAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCC

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

AGAGAGCGGAGGTGGGGTTGTCGAGGTGGGGTTGCTGACCAGGAGCTCGCGTCGC
COGAGCGCGACTCGCACACGGTCCAGTTACCCCCCCCTCCGCCCAAACGCAAGCCT
CCCATCTTGATGCCTTTCCUGCCACCTATACTATTICTTAGTTCGCTGTAACATCC

AGACCGTCCTGAATAATAACAATGCCCTGTGTCAAGTGCATTCCTAAAAAAATTC
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TGTCCCAACCAACAATCCCACCTGAAATACCACCAGCCCTGCCCAGTACACTCTT
CCAATACCATCTCCCTACCTCCACGCGCAAGCGACCCCCATGCGCGACCAGGCTC
GAAAGTGATTTATGACTTGAGACGAGCGAGTGGCGGCGCGGTCGACTGCCTTTTC
ATCACGTGCCGTACGTCGGCGACCGCTAGGGCTTIGCACGGCAACGCACGGCTTC
GCCAACCCGACCAGCCAGGACCTCGACTACTCTACCGCGAATTCGCCTCAAGAA
GTCGCCAAATGTGCCATACACCATTCCTITACAGCACTGTTCAAACTTGATGCCAA
TITTGACATTCGGGTTGCTCOTTGGCTGCGCCCACATCGGUCCGTGAGTGCAGCAG
GCGGGATCGGACACGGAGGACGCGGCGTCACGCCCCOAACGCAGCCCGTAACTC
TACATCAACACGACGTOTTGCGTAATCCCGCCCGGCTGCOCATCGTGCCAACCCA
TTCGCGATGGATGGTCGGAAAATGGTGTGCCAACTGCCCTGAGGGAGGCTCTCG
CGAAACGGGCACGTCCCTGAAACCGAAACTGTGGCCTTGTCGTCGGCCACGTAA
GCACGTGGACCCTAAACACCAAGAAAATCAGTAAACAAGGTTGACATCCTCTAC
GGGCOAATTGTTITGCCCAACCCTTCATCGCACACTGCCATTATAATGCATCTAGC
TCGGCGACAAGTTTAGAAAAGGCAGGCTGCATTGTTCCATTTCGCCGTGGCGGCG
TGGGTGCCCATTTTACGAGGTTITGGGCTCCCGGGCAGCGACCGAGCCAGGTCGA
GTCCCTCTCGCCCGTCGACAATOGTTGCGAACCCCACAAGCGGCTAACAACAACTT
GATGGTACCTGTACACTGCCAATTCCTTCTTCCCCGGCCGAGGTTTACACGTGAT
GGCCATGGCTTCGCATTCAGGCCGACTTCCCATTCCGACTTTCCAGAGGGTCCGC
GGACGCTGGGGGTTGGCTGCCTGAGGCCCACCCTTTGTTCCCCGCGTCCCGACAA
ACACAATTCGCGTTACATAAGOGGGUAGCCGCCCCCOGTTCAGAGTGCAGAAATCTTT
CACTATATTTTCCAGTCGTCAGCOGAAATCAAGTACTAGTATGGCCACCGCATCCA
CTTTCTCGGCGTTCAATGCCCGCTGCOGGCGACCTGCETCGCTCGGCGGGCTCCGG
GCCCCGGCGCCCAGCGAGGCCCCTCCCCHTGCGCGGGCGCGCCCCCGACTGGTC
CATGCTGTTCGCCGTGATCACCACCATCTTCTCCGCCGCCGAGAAGCAGTGGACC
AACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCTGCTGGACGACCACTTC
GGCCCCCACGGCCTGOGTOTTCCGCCGCACCTTCGCCATCCGCAGCTACGAGOGTGG
GCCCCGACCGUCTCCACCAGCATCGTGGCCOTGATGAACCACCTGCAGGAGGCCG
CCCTGAACCACGUCCAAGTCCOTGGGCATCCTGGGCGACGGCTTCGGCACCACCCT
GGAGATOTCCAAGCGCGACCTGATCTGGOTGGTCGAAGCGCACCCACGTGGCCGT
GOGAGCGCTACCCCGCCTGGGGCCGACACCGTGGAGGTGGAGTGCTGGGTGGGCGC
CTCCGGCAACAACGGCCGCCOGCCACGACTTCCTGOGTGCGCGACTGCAAGACCGO
CGAGATCCTCGACCCGCTGCACCTCCCTGAGCGTGATCGATGAACACCCGCACCCGC
COCCTOGAGCAAGATCCCCOAGGAGGTGCGCGGCOAGATCOGOCCCCGCCTTCATC
GACAACGTGGCCGTGAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAACGA
CTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACGACCTGGA
CATCAACCAGCACGTGAACAACATCAAGTACGTGGACTGGATCCTGGAGACCGT
GCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTCACCATCGAGTACCGC
COCCAGTGCACCATCGGACAGCGTGCTGCAGTCCCTCGACCACCGTGAGCOGGCGGC
TCCTCCGAGGCOGGCCTGGTOTGCOGAGCACCTGUTGCAGCTGGAGGGCGGCAGC
GAGGTGCTGCGCOGCCAAGACCGAGTGOCGCCCCAAGCTCACCGACTCCTTCCGC
GGCATCAGCGTOATCCCCGCCCGAGTCCAGCGTGATGGACTACAAGGACCACGAC
GGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTGACTC
GAGTTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC
GCTOGGTCOGTGTCGATGGACTGTTGCCGCCACACTTGCTGCCTITGACCTGTGAATAT
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT
TGCCAGTTGCTAGCTGCTTGTGCTATT TGCGAATACCACCCCCAGCATCCCCTTCC
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGICCTGCTATCC
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGETTTGGGCTC
CGCCTGTATTCTCCTGOTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA
CGGGAAGTAGTGGGATGGGAACACAAATCGGAAAGCTT
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SEQIDNO: 82
5 65 region genomic donor sequence

GCTCTTCGCCGCCGCCACTCCTGCTCCAGCGCGCCCGCGCGTGCGCCGCCAGCGL
CTTGGCCTTTITCGCCGCGCTCCGTGCGCGTCGCTGATGTCCATCACCAGGTCCATG
AGGTCTGCCTTGCGCCGGCTGAGCCACTGCTTCGTCCGGGCGGCCAAGAGGAGC
ATGAGGGAGGACTCCTGGTCCAGGGTCCTGACGTGOTCGCGGCTCTGGGAGCGE
GCCAGCATCATCTGGCTCTGCCGCACCGAGGCCGCCTCCAACTGGTCCTCCAGCA
GCCGCAGTCGCCGCCGACCCTGGCAGAGGAAGACAGGTGAGGGGGGTATGAATT
GTACAGAACAACCACGAGCCTTGTCTAGGCAGAATCCCTACCAGTCATGGCTITA
CCTGGATGACGGCCTGCGAACAGCTGTCCAGCGACCCTCGCTGCCGCCGCTTCTIC
CCGCACGCTTCTTTCCAGCACCGTGATGGCGCGAGCCAGCGCCGCACGCTGGCGE
TGCGCTTCGCCGATCTGAGGACAGTCGGGGAACTCTCATCAGTCTAAACCCCCTT
GCGCGTTAGTGTTGCCATCCTTTGCAGACCGGTGAGAGCCGACTTGTTGTGCGCC
ACCCCCCACACCACCTCCTCCCAGACCAATTCTGTCACCTTTTTGGCGAAGGCAT
CGGUCTCGGCCTGCAGAGAGGACAGCAGTGCCCAGCCGCTAGGGGTTGGCGGAT
GCACGCTCAGQTACC

SEQ 1D NO: 83
Relevant expression construct for Cinnamomum camphora thioesterase
{Ptub::neo::nitred::Brubi:C.camphora TE: nitred)

CTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTT
CCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGG
CTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTITAAATAGCCAGGCC
CCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGA
TCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGG
GCOCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACTCTAGAATATCAATGATC
GAGCAGGACGGCCTCCACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGCCTGTIC
GGCTACGACTGGGCCCAGCAGACCATCGGCTGCTCCGACGCCGCCATGTTCCGCC
TGTCCGCCCAGGGCCGCCCCATGCTGTTCGTGAAGACCGACCTGTCCGGLGCCCT
GAACGAGCTGCAGGACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCGT
GCCCTGCGCCGCCGTGCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGCT
GCTGGGCGAGGTGCCCAGCCAGGACCTGCTIGTCCTCCCACCTGGLCCCCGCCGAG
AAGGTGTCCATCATGGCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGLCA
CCTGCCCCTTCGACCACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCAT
GGAGGCCGGCCTGGTGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGG
CCCCCGCCGAGCTETTCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACC
TGGTGGTGACCCACGGCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCC
GCTTCTCCGGCTTCATCGACTGCGCGCCGCCTGGGCGTGGCCGACCGCTACCAGGA
CATCGCCCTGGCCACCCGCGACATCGCCGAGGAGCTGGGCGGOGAGTGGGCCGA
CCGCTTCCTGGTGCTGTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTC
TACCGCCTGCTGGACGAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTAT
CGACACACTCTGGACGCTGGTCOTGTGATGGACTGTTGCCGCCACACTTGCTGCC
TTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCIT
GTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTIGCGAATACCACCC
CCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTAC
GCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAG
CCTTGGTTTGGGCTCCGCCTGTATTICTCCTGGTACTGCAACCTGTAAACCAGCACT
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GCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGC
GTCTCGAACAGAGCGCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTC
AGCGCGGCATACACCACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCAT
TAGCGAAGCGTCCGGTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAA
TGATCGGTGGAGCTGATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTT
TCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCC
GGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTG
CATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCC
GATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCA
CTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCG
CCTCTTCCTCTTCGTITICAGTCACAACCCGCAAACACTAGTATGGCCACCGCATCC
ACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTCGCTCGGCGGGLTCCG
GGCCCCGGCOCCCAGCGAGGCCCCTCCCCGTGCGLGGGCACGCCCCCGACTGGT
CCATGCTGTTCGCCGTGATCACCACCATCTTCTCCGCCOCCGAGAAGCAGTGGAC
CAACCTGGAGTGUGAAGCCCAAGCCCAACCCCCCCCAGCTGLTGGACGACCACTT
CGGCCCCCACGGCCTGGTGTTCCGCCGCACCTTCGCCATCCGCAGCTACGAGGTG
GGCCCCGACCGCTCCACCAGCATCGTGGCCGTCGATGAACCACCTGCAGGAGGCC
GCCCTGAACCACGCCAAGTCCGTGGGCATCCTGGGCGACGGCTTCGGCACCACC
CTGGAGATGTCCAAGCGCGACCTGATCTGGGTGGTGAAGCGCACCCACGTGGEC
GTGGAGCGCTACCCCGCCTGGGGCGACACCGTGGAGGTGCGAGTGCTGGGTGAGGT
GCCTCCGGCAACAACGGCCGCCGCCACGACTTCCTGGTGCGCGACTGCAAGACC
GGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGATGATGAACACCCGCACCC
GCCGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCCAGATCGGCCCCGCCTTCA
TCGACAACGTGGCCGTGAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAAC
GACTCCACCGCCGACTACATCCAGGGLGGCCTGACCCCCCGLTGGAACGACCTG
GACATCAACCAGCACGTGAACAACATCAAGTACGTGGACTGGATCCTGGAGACC
GTGCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTCACCATCGAGTACC
GCCGCGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGACCACCGTGAGCGGCG
GCTCCTCCGAGGCCGGCCTOGTGTGCGAGCACCTGCTGCAGCTGGAGGGCGGCA
GCGAGGTGCTGCGCGCCAAGACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCC
GCGGCATCAGCGTGATCCOCGCCGAGTCCAGCATGATGGACTACAAGGACCACG
ACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTGA
CTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGT
GATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTT
TATCAAACAGCCTCAGTGTGTTIGATCTTGTGTGTACGCGCTITTGCGAGTTGCTA
GCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATAT
CGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGET
CCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATICT
CCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGT
GGGATGGGAACACAAATGGAAAGCTT

SEQ 1D NO: 84
365 region genomic donor sequence

GAGCTCCTTGTTTTCCAGAAGGAGTTGCTCCTTGAGCCTTTCATTICTCAGCCTCGA
TAACCTCCAAAGCCGCTCTAATTGTGGAGGGGOTTCGAATTTAAAAGCTTGGAAT
GTFGGTTCGTGCOTCTGGAACAAGCCCAGACTTGTTGCTCACTGGGAAAAGGACC
ATCAGCTCCAAAAAACTTGCCGCTCAAACCGCGTACCTCTGCTTTCGCGCAATCT
GCCCTGTTGAAATCOCCACCACATTCATATIGTGACGCTTGAGCAGTCTGTAATT
GCCTCAGAATGTGGAATCATCTGCCCCCTGTGLUGAGCCCATGCCAGGCATGTCGC
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GGGCGAGGACACCCGCCACTCGTACAGCAGACCATTATGCTACCTCACAATAGTT
CATAACAGTGACCATATTTCTCGAAGCTCCCCAACGAGCACCTCCATGCTCTGAG
TGGCCACCCCCCGGCCCTGGTGCTTGCGGAGGGCAGGTCAACCGGCATGGGGCT
ACCCGAAATCCCCGACCGGATCCCACCACCCCCGCGATGGGAAGAATCTCTCCCC
GGGATGTGGGCCCACCACCAGCACAACCTGCTGGCCCAGGCGAGCGTCAAACCA
TACCACACAAATATCCTTGGCATCGGCCCTGAATTCCTTICTGCCGCTCTGCTACCC
GGTGCTTCTGTCCGAAGCAGGGGTTGCTAGGGATCGCTCCGAGTCCGCAAACCCT
TGTCGCGTGGCGGGGCTTGTTCGAGCTTGAAGAGC

SEQ ID NO: 85
Amt(3 forward primer

5 -GGAGGAATTCGGCCGACAGGACGCGCGTCA-3

SEQ IB NO: 86
Amt03 reverse primer

5-GGAGACTAGTGGCTGCGACCGGCCTGTG-¥

SEQ ID NO: 87
Amit02 forward primer

5’ -GGAGGAATTCTCACCAGCGGACAAAGCACCG-3

SEQ ID NO: 88
Amt02 reverse primer

S-GGAGACTAGTGGCTOCGACCGGCCTCTGG-3

SEQ 1D NO: 89
amt03 promoter/UTR sequence

GGCCOACAGGACGCGCOTCAAAGGTGCTGGTCGTGTATGCCCTGGCCGGCAGGT
CGTTGCTGCTGCTGGTTAGTGATTCCGCAACCCTGATTTITGGCGTCTTATTTTGGC
GTGGCAAACGCTGGCGCCCOGCOAGCCGGGCCGGLGGCGATGCGGTGCCCCACGG
CTGCCGGAATCCAAGGGAGGCAAGAGCGCCCGGGETCAGTTGAAGGGCTTTACGC
GCAAGGTACAGCCGCTCCTGCAAGGCTGCGTGGETGGAATTGGACGTGCAGGTCC
TGCTGAAGTTCCTCCACCGCCTCACCAGCGGACAAAGCACCGGTGTATCAGGTCC
GTGTCATCCACTCTAAAGAGCTCGACTACGACCTACTGATGGCCCTAGATTCTTC
ATCAAAAACGCCTCGAGACACTTGCCCAGGATTGAAACTCCCTGAAGGGACCACC
AGGGGCCCTGAGTTGTTCCTICCCCCCGTGGCGAGCTGCCAGCCAGGCTGTACCT
GTGATCGAGGCTGGCGGGAAAATAGGCTTCGTGTGCTCAGGTCATGGGAGGTGC
AGGACAGCTCATGAAACGCCAACAATCGCACAATTCATGTCAAGCTAATCAGCT
ATTTCCTCTTCACGAGCTGTAATTGTCCCAAAATTICTGGTCTACCGGGGGTGATCC
TTCOGTGTACGGGCCCTTCCCTCAACCCTAGGTATGCGCGCATGCGGTCGCCGCGC
AACTCGCGCGAGGGCCGAGGGTTTGGGACGGGCCGTCCCCAAATCCAGTTGCAC
CCGUATGCGTGGCACCTTTTTTGCGATAATTTATGCAATGGACTGCTCTGCAAAA
TTCTGGCTCTGTCGCCAACCCTAGGATCAGCGGCGTAGGATTICOGTAATCATTCG
TCCTGATGGGGAGCTACCGACTACCCTAATATCAGCCCGACTGCCTGACGUCAGC
GTCCACTTTTGTGCACACATICCATTCGTGCCCAAGACATTTCATTGTGGTGCGAA
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GCGTCCCCAGTTACGCTCACCTGTTICCCGACCTCCTITACTGTTCTGTCGACAGAG
CGGGCCCACAGGCCGGTCGCAGCC

SEQ ID NO: 90
relevant sequence of the amt promoter/U' TR CL camphora thioesterase expression construct

GCTCTTCGGCCGCCGCCACTCCTGCTCGAGCGCGCCCGACTCGCGCTCCGCCTGO
GCCCGCGCETGCGCCGCCAGCGCCTTGGCCTTTITCGCCGCGCTCGTGCGCGTCGC
TCGATGTCCATCACCAGGTCCATCGAGGICTGCCTTGCGCCGGCTGAGCCACTGCTT
COTCCGGOCGGCCAAGAGGAGCATGAGGGAGGACTCCTGGTCCAGGGTCCTGAC
GTGGTCGCGGCTCTGGGAGCGGGCCAGCATCATCTGGCTCTGCCGCACCGAGGC
CGCCTCCAACTGGTCCTCCAGCAGCCGCAGTCGCCGCCGACCCTGGCAGAGGAA
GACAGGTGAGGGGGGTATGAATTGTACAGAACAACCACGAGCCTTGTCTAGGCA
GAATCCCTACCAGTCATGGCTTTACCTGGATGACGGCCTGCGAACAGCTGTCCAG
CGACCCTCGCTGCCGCCGCTTCTCCCGCACGCTTCTITCCAGCACCGTGATGGCG
CGAGCCAGCGCCOGCACGCTGGCGCTOCGCTTCGCCGATCTGAGGACAGTCGGGG
AACTCTGATCAGTCTAAACCCCCTTGCGCGTTAGTGTTGCCATCCTTTGCAGACC
GGTGAGAGCCGACTTGTTGTGCGCCACCCCCCACACCACCTCCTCCCAGACCAAT
TCTGTCACCTTTTTGGCGAAGGCATCOGGCCTCGGCCTGUAGAGAGGACAGCAGTG
CCCAGCCGCTGGEGEGETTGGCGGATGCACGCTCAGGTACCCTTTCTTGCGCTATGA
CACTTCCAGCAAAAGGTAGGGCGOGCTGCGAGACGGCTICCCGGUGCTGCATGC
AACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCC
SATGCCGCTCCAGGGCOGAGCGCTGTTITAAATAGCCAGGCCCCCGATTGCAAAGA
CATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTA
CACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTT
CGTTTCAGTCACAACCCGCAAACGGCGCGCCATGCTGCTGCAGGCCTTCCTGTTC
CTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCC
GACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGAACGACCCCAAC
GGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAAC
CCGAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGGCCACGCCACGTCCGAC
GACCTGACCAACTGGGCAGGACCAGCCCATCGCCATCGCCCCGAAGCGCAACGAC
TCCGGCGCCTTCTCCGGCTCCATGGTGGTGGACTACAACAACACCTCCGGCTTCT
TCAACGACACCATCOGACCCGCGCCAGCGCTGCOTGGCCATCTGGACCTACAACA
CCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGGACGGCGGCTACACCTT
CACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACTCCACCCAGTTCCGCGA
CCCOAAGGTCTTCTGGTACGAGCCCTCCCAGAAGTGGATCATGACCGCGGCCAA
GTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAA
GCTGGAGTCCGCOTTCGCCAACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCC
GGCCTCATCCGAGGTCCCCACCCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATG
TTCATCTCCATCAACCCCGGCGCCCCGGCCGGCGGUTCCTTCAACCAGTACTTCG
TCGGCAGCTTCAACGGCACCCACTTCOGAGGCCTTCGACAACCAGTCCCGCGTGET
GGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAACACCGACCCGACC
TACGOGGAGCGCCCTGGGCATCGCGTGOGCCTCCAACTGGGAGTACTCCGCCTTCG
TGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTCTCCCTCAAC
ACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAGGCCGAGCCG
ATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCGCCACCAACACCACG
TTGACGAAGGCCAACAGCTACAACGTCGACCTGTCCAACAGCACCGGCACCCTG
GAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGACGATCTCCAAGTCCGTGT
TCGCGGACCTCTCCCTCTGOTTCAAGGGCCTGGAGGACCCCGAGGAGTACCTCCG
CATGGGCTTCCGAGGTGTCCOGCGTCCTCCTTCTTCCTGGACCGCOGGOAACAGCAAG
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GTCAAGTTCGTGAAGGAGAACCCCTACTTCACCAACCGCATGAGCGTGAACAAC
CAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTACAAGGTGTACGGCTTGCTGG
ACCAGAACATCCTGGAGCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACA
CCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGAACATGACGACGGGGE
TOGACAACCTCGTTCTACATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGACAATT
GGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGG
ACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCA
AACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGC
TTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTICCCTCGTTTICATATCGCTT
GCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGC
TCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCYGE
TACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGAT
GGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGCGCGCAGAGGAACGCT
GAAGGTCTCGCCTCTOGTCGCACCTCAGCGCGGCATACACCACAATAACCACCTGA
COGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCGGTTCACACACGTGCCA
COGTTGGCGAGGTGGCAGGTCGACAATCATCGGTGOGAGCTGATGGTCGAAACGTTC
ACAGCCTAGGCGATATCGAATTCGGCCGACAGGACGCGCGTCAAAGGTGCTGGTC
GTGTATGCCCTGGCCOGGCAGGTCGTTGCTGCTGCTGGTTAGTGATTCCGCAACCC
TGATTTTGGCGTCTTATTTTGGCGTGGCAAACGCTGGCGCCCGEGAGCCGGGECG
GCGOGCGATGCGOTGCCCCACGGCTGCCGCAATCCAAGGGAGGCAAGAGCGCCCG
GUTCAGTTGAAGGGCTTTACGCGCAAGGTACAGCCGCTCCTGCAAGGCTGCGTG
GTGGAATTGGACGTGCAGGTCCTGCTGAAGTTCCTCCACCGCCTCACCAGCGGALC
AAAGCACCGGTGTATCAGGTCCGTGTCATCCACTCTAAAGAGCTCGACTACGACC
TACTGATGGUCCTAGATTCTTCATCAAAAACGCCTGAGACACTTGCCCAGGATTG
AAACTCCCTGAAGGGACCACCAGGGGCCCTGAGTTGTTCCTTCCCCCCGTGGCGA
GCTGCCAGCCAGGCTGTACCTGTGATCGAGGCTGGCGGGAAAATAGGCTTCGTG
TGCTCAGGTCATGGGAGGTGCAGGACAGCTCATGAAACGCCAACAATCGCACAA
TTCATGTCAAGCTAATCAGCTATTTCCTCTTCACGAGCTGTAATTGTCCCAAAATT
CTGGTCTACCGGGGGTGATCCTTCGTGTACGGGCCCTTCCCTCAACCCTAGGTAT
GCGCGCATGCGGTCGCCGCGCAACTCGCGCGAGGGCCGAGGGTTTGGGACGGGC
CGTCCCGAAATGCAGTTGCACCCGGATGCGTGGCACCTTTTTTGCGATAATTTAT
GCAATGGACTGCTCTGCAAAATTCTGGCTCTGTCGCCAACCCTAGGATCAGCGGC
GTAGGATTTCGTAATCATTCGTCCTGATGGGGAGCTACCGACTACCCTAATATCA
GCCCOACTGCCTGACGCCAGCGTCCACTTTTGTGCACACATTCCATTCGTGCCCA
AGACATTTCATTGTGGTGCGAAGCGTCCCCAGTTACGCTCACCTGTTTCCCGACC
TCCTTACTGTTCTGTCGACAGAGCGGGCCCACAGGCCGGTCGCAGCCACTAGTAT
GGCCACCGCATCCACTTICTCGGCGTTCAATGCCCGCTGCGGCGACCTGCETCGC
TCOGGCGOGCTCCGGGCCCCOGCGCCCAGCCGAGGCCCCTCCCCGTGCGCOGGGCGT
GCCCCCGACTGGTCCATGCTGTTCGCCGTCGATCACCACCATCTTCTCCGCCGCCG
AGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCTAL
TGGACOGACCACTTCOGCCCCCACGGCCTGETCGTTCCGCCGCACCTTCGCCATCCO
CAGCTACGAGGTGGGCCCCOACCGCTCCACCAGCATCGTGGCCGTGATGAACCA
CCTGCAGGAGGCCGCCCTGAACCACGCCAAGTCCOTOGGGCATCCTGGGCGACGG
CITCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATCTGGGTGGTGAAGCG
CACCCACGTGUGCCUTGGAGCGCTACCCCGCCTGGGGCGACACCGTGGAGGTGGA
GTGCTGGGETGGGCGUCTCCGGCAACAACGGCCGCCGCCACGACTTCCTGGTGCG
COACTGCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGATGAT
GAACACCCGCACCCGCCGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGAGAT
CGOCCCCOLCCTICATCGACAACGTGOCCGTGAAGGACGAGGAGATCAAGAAGCC
CCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCCCG



CTGGAACGACCTGGACATCAACCAGCACGTGAACAACATCAAGTACGTGGACTG
GATCCTGGAGACCGTGCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTC
ACCATCGAGTACCGCCGCGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGACC
ACCGTCGAGCGGCGGCTCCTCCGAGGCCGGCCTGGTGTGCGAGCACCTGCTGCAG
CTGGAGGGCGGCAGCGAGGTGCTGCGCOGCCAAGACCGAGTGGCGCCCCAAGCTG
ACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGTCCAGCGTGATGGACT
ACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGAC
GACGACAAGTGACTCGAGTTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTAT
CGACACACTCTGGACGCTGGTCOTOGTGATCGACTGTTGCCGCCACACTTGCTGCC
TTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTT
GTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCC
CCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTAC
GCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAG
CCTTGOTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACT
GCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTGTAG
AGCTCCTTGTTTTCCAGAAGGAGTTGCTCCTTGAGCCTTTCATTCTCAGCCTCGAT
AACCTCCAAAGCCGCTCTAATTGTGGAGGGGGTTCGAATTTAAAAGCTTGGAATG
TTGGTTCGTGCGTCTGGAACAAGCCCAGACTTGTTGCTCACTGGGAAAAGGACCA
TCAGCTCCAAAAAACTTGCCGCTCAAACCGCGTACCTCTGCTTTCGCGCAATCTG
CCCTGTTGAAATCGCCACCACATTCATATTGTGACGCTTGAGCAGTCTGTAATTG
CCTCAGAATGTGGAATCATCTGCCCCCTGTGCOAGCCCATGCCAGGCATGTCGCG
GGCGAGGACACCCGCCACTCGTACAGCAGACCATTATGCTACCTCACAATAGTTC
ATAACAGTGACCATATTTCTCGAAGCTCCCCAACGAGCACCTCCATGCTCTGAGT
GGCCACCCCCCGGCOCCTGETGCTTGCGGAGGGCAGGTCAACCGGCATGGGGCTA
CCOAAATCCCCGACCGGATCCCACCACCCCCGCOGATGGGAAGAATCTCTCCCCG
GGATOTGUGGCCCACCACCAGCACAACCTGUTGGCUCAGGCGAGCGTCAAACCAT
ACCACACAAATATCCTTGGCATCGGCCCTCGAATTCCTTCTGCCGCTCTGCTACCC
GOTGCTTCTGTCCGAAGCAGGGGTTGCTAGGGATCGCTCCGAGTCCGCAAACCCT
TGTCGCGTOGGCOGGGCTTGTTCGAGCTTGTTCGAGCTTGAAGAGCCTCTAGAGTC
GACCTGCAGGCATGCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGA
AATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTA
AAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACT
GCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAA
CGCOCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCC

SEQ ID NG: 91
Cedon-optimized C. camphora thicesterase sequence

ATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTC
GCTCGGCGGGCTCCGLGGCCCCGGCGCCCAGCGAGGCCCCTCCCCOTGCGCGHGU
GCGCCCCCCGACTGOTCCATGCTGTTCGCCGTCGATCACCACCATCTTCTCCGCCGC
CGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCT
GCTGGACGACCACTTCGGCCCCCACGGCCTGGTGTTCCGCCGCACCTTCGCCATC
CGCAGCTACGAGGTGGGCCCCCACCGCTCCACCAGCATCGTGGCCGTGATGAAC
CACCTGCAGUAGGCCGCCCTGAACCACGCCAAGTCCGTGGGCATCCTGGGCGAC
GGUTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATCTGGGTGGTGAAG
CGCACCCACGTGGCCGTGUAGCGCTACCCCGCCTGGGGCGACACCGTGGAGGTG
GAGTGCTGGOTGGGCGCCTCCGGCAACAACGGCCGCCGCCACGACTTCCTGGTG
CGCGACTGCAAGACCGGCOGAGATCCTGACCCGUTGCACCTCCCTGAGCGTGATG
ATGAACACCCGCACCCGCCGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGAG
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ATCGGCCCCGCCTTCATCGACAACGTGGCCGTGAAGGACGAGGAGATCAAGAAG
CCCCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCC
CGCTGGAACGACCTGGACATCAACCAGCACGTGAACAACATCAAGTACGTGGAC
TGGATCCTGGAGACCGTGCCCGACAGCATCTTCCGAGAGCCACCACATCTCCTCCT
TCACCATCOGAGTACCGCCGCGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGAC
CACCGTGAGCGGCGGCTCCTCCGAGGCCGGCCTGGTGTCGCGAGCACCTGCTGCA
GCTGGAGGGCGGCAGCGAGGTGCTGCGCGCCAAGACCGAGTGGCGCCCCAAGCT
GACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGTCCAGCGTGATGGAC
TACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGAC
GACGACAAGTGA

SEQ D NG: 92
Codon-optimized U. californica thioesterase sequence

GGCGCGCCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATCTTCAGCGC
CGCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAAGCTGCCCCA
GCTGCTGGACGACCACTTCGGCCTGCACGGCCTGGTGTTCCGCCGCACCTTCGCC
ATCCGCTCCTACGAGGTGGGCCCCGACCGCAGCACCTCCATCCTGGCCGTGATGA
ACCACATGCAGGAGGCCACCCTGAACCACGCCAAGAGCGTGGGCATCCTGGGCG
ACGGCTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATGTGGGTGGTGE
GCCGCACCCACGTGGCCGTGGAGCGCTACCCCACCTGGGGCGACACCGTGGAGG
TGGAGTGCTGOGATCGGCGCCAGCGGCAACAACGGCATGCGCCGCGACTTCCTGG
TGCGCGACTGCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGCT
GATGAACACCCGCACCCGCCOGCCTOGAGCACCATCCCCGACGAGGTGCGCGGCGA
GATCOGCCCCGCCTTCATCGACAACGTGGCCGTGAAGGACGACGAGATCAAGAA
GCTGCAGAAGCTCGAACGACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCC
CCGCTGGAACGACCTGGACGTGAACCAGCACGTGAACAACCTGAAGTACGTGGC
CTGGGTGTTCGAGACCGTGCCCGACAGCATCTTCGAGTCCCACCACATCAGCTCC
TTCACCCTGGAGTACCGCCGCGAGTGCACCCGCGACTCCGTGCTGCGCAGCCTGA
CCACCOGTGAGCGGCGGCAGCTCCGAGGCCGGCCTGETGTGCGACCACCTGCTGC
AGCTGGAGGGOCGGCAGCGAGGTGCTGCGCGCCCGCACCGAGTGGCGCCCCAAGC
TGACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGCCCCGCHETGATGGA
CTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGA
CGACGACAAGTGACTCGAG

SEQ ID NG: 93
Codon-optimized U. americana thioesterase sequence

GGCGCGCCCAGCTGCCCGACTGGAGCATGCTGCTGGCCGCGATCACCACCCTGTT
CCTGGCGGCCGAGAAGCAGTGGATGATGCTGGACTGGAAGCCCAAGCGCCCCGA
CATGCTGGTGOACCCCTTCGGCCTGGGCCGCTTCGTGCAGGACGGCCTGGTGTTC
CGCAACAACTTCAGCATCCGCAGCTACGAGATCGGCGCGGACCGCACCGCCAGC
ATCGAGACCCTGATGAACCACCTGCAGGAGACCGCCCTGAACCACGTGAAGAGC
GTGGGCCTGCTGOGAGGACGGCCTGGGCAGCACCCGCGAGATGAGCCTGCGCAAC
CTGATCTGGUTGGTGACCAAGATGCAGGTGGCGGTGGACCGCTACCCCACCTGG
GGCOACGAGGTGCAGGTGAGCAGCTGOGCGACCGCCATCGGCAAGAACGGCAT
GCGCCGCOGAGTGGATCGTGACCGACTTCCGCACCGGCGAGACCCTGCTGCGCGC
CACCAGCGTGTGGGTGATGATGAACAAGCTGACCCGCCGCATCAGCAAGATCCC
CGAGGAGGTGTGGCACGAGATCGGCCCCAGCTTCATCGACGCGCCCCCCCTGCC
CACCGTGGAGGACGACGGCCGCAAGCTGACCCGCTTCGACGAGAGCAGCGCCGA



CITTCATCCGCAAGGGCCTGACCCCCCGCTGGAGCGACCTGGACATCAACCAGCA
CGTGAACAACGTGAAGTACATCGGCTGGCTGCTGGAGAGCGCGCCCCCCGAGAT
CCACGAGAGCCACGAGATCGCCAGCCTGACCCTGGAGTACCGCCGCGAGTGCGG
CCGCGACAGCGTGCTGAACAGCGCCACCAAGGTGAGCGACAGCAGCCAGCTGGG
CAAGAGCGCCGTGGAGTGCAACCACCTGGTGCGCCTGCAGAACGGCGGCGAGAT
CGTGAAGGGCCGCACCOTGTGGCGCCCCAAGCGCCCCCTGTACAACGACGGCGC
CGTGGTGGACGTGCCCGCCAAGACCAGCGATGACGATGACAAGCTGGGATGACT
CGAG

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

ACTAGTATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAAGCCTCCGTTCACG
ATCGGGACGCTGCGCAAGGCCATCCCCGCGCACTGTTTCGAGCGCTCGGCGCTTC
FTGOGCGCGCCCAGCTGCCCGACTGGAGCCGCCTGUTGACCGCCATCACCACCGT
GTTCGTGAAGTCCAAGCGCCCCGACATGCACGACCGCAAGTCCAAGCGCCCCGA
CATGCTGGTGGACAGCTTCGGCCTGCAGTCCACCGTGCAGGACGGCCTGGTGTTC
CGCCAGTCCTTCTCCATCCGCTCCTACGAGATCGGCACCGACCGCACCGCCAGCA
TCGAGACCCTGATGAACCACCTGCAGGAGACCTCCCTGAACCACTGCAAGAGCA
CCGGCATCCTGCTGCOACGGCTTCGGCCGCACCCTGGAGATGTGCAAGCGCGACCT
GATCTGGGTGGTGATTAAGATGCAGATCAAGGTGAACCGCTACCCCGCCTGGGG
CGACACCGTGGAGATCAACACCCGCTTCAGCCGCCTGGGCAAGATCGGCATGGA
CCGCGACTGGCTGATCTCCGACTGCAACACCGGCGAGATCCTGGTGCGCGCCACC
AGCGCCTACGCCATGATGAACCAGAAGACCCGCCGCCTGTCCAAGCTGCCCTAC
GAGGTGCACCAGGAGATCGETGCCCCTGTTCGTGGACAGCCCCGTGATCGAGGAC
TCCOGACCTGAAGGTGCACAAGTTCAAGGTGAAGACCGGCGACAGCATCCAGAAG
GGCCTOGACCCCCGGCTGGAACGACCTGGACGTGAACCAGCACGTGTCCAACGTG
AAGTACATCGGCTGGATCCTGGAGAGCATGCCCACCGAGGTGCTGGAGACCCAG
GAGCTGTGCTCCCTGGCCCTGCGAGTACCGCCGCGAGTGCGGCCGCGACTCCGTGC
TGGAGAGCGTGACCGCCATGGACCCCAGCAAGGTGGGCGTGCGCTCCCAGTACC
AGCACCTGCTGCGCCTGGAGGACGGCACCGCCATCGTGAACGGCGCCACCGAGT
GGCGCCCCAAGAACGCCGGCGCCAACGGCGCCATCTCCACCGGCAAGACCAGCA
ACGGCAACTCCGTGTCCATGGACTACAAGGACCACGACGGCGACTACAAGGACC
ACGACATCGACTACAAGGACGACGACGACAAGTGACTCGAG

SEQ ID NO: 95
[/ californica thioesterase forward primer

CTGGGCGACGGCTTCGGCAC

SECG ID NO: 96
U, californica thiesterase reverse primer

AAGTCGCGGCGCATGCCETT

SEQ ID NO: 97
[, americana thioesterase forward primer

CCCAGCTGCTCACCTGCACC



SEQ ID NO: 98

U. americana thioesterase reverse primer
CACCCAAGGCCAACGGCAGCGCCGTG

SEQ ID NO: 99
C. hookeriana thioesterase forward primer

TACCCCGCCTGGGGCGACAC

SEQ ID NG: 160

C. hookeriana thicesterase reverse primer
AGCTTGGACAGGCGGCGGET

SEQ ID NO: 1061
FAD primer 1

5-TCACTTCATGCCGGCGGTCC-3

SEQ ID NO: 102
FATD primer 2

5- GCGCTCCTGCTTGGCTCGAA-3

SEQ ID NG: 163
paZ1124 (FAD2B) 5° genomic targeting sequence

GCTCTTCGAGACGTGGTCTGAATCCTCCAGGCGGGTTTCCCCGAGAAAGAAAGG
GTGCCGATTICAAAGCAGAGCCATGTGCCCGGCCCTGTGGCCTGTGTTGGCGCCT
ATCTAGTCACCCCCCCTCACCCAATTGTCOGUCAGTTTGCGCAATCCATAAACTCA
AAACTGCAGCTTCTGAGCTGCCGCTGTTCAAGAACACCTCTGGGGTTTGCTCACCC
GCOGAGGTCGACGCCCAGCATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAAG
CCTCCGTTCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCACTGTTTCGAGC
GCTCGGCGCTTCGTAGCAGCATGTACCTGGCCTTTGACATCGCGGTCATGTCCCT
GCTCTACGTCGCGTCGACGTACATCGACCCTGCGCCGGTGCCTACGTGGGTCAAG
TATGGCGTCATGTGGCCGCTCTACTGGTTCTTCCAGGTGTGTGTGAGGGTTGTGG
TTGCCCGTATCGAGGTCCTGGTGGCGCGCATGGGGGAGAAGGCGCCTGTCCCGCT
GACCCCCCCGGCTACCCTCCCGGCACCTTCCAGGGCGCCTTCGGCACGGGTGTCT
GGGTGTGCGCGCACGAGTGCGGCCACCAGGCCTTTTCCTCCAGCCAGGCCATCAA
COACGGCOTCGGGCCTGGTGTTCCACAGCCTGCTGCTGGTGCCCTACTACTCCTGG
AAGCACTCGCACCGGGTACC

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

CCGCCACCACTCCAACACGGGGTGCCTGCGACAAGGACGAGGTETTIGTGCCGCC

GCACCGCGCAGTGGCGCACGAGGGCCTGOGAGTGGGAGGAGTGGCTGCCCATCCG
CATGGGCAAGGTGCTGGTCACCCTGACCCTGGGCTGGCCGCTGTACCTCATGETC
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AACGTCGCCTCGCGGCCETACCCGCGCTTCGCCAACCACTTTGACCCGTGGTCGC
CCATCTTCAGCAAGCGCGAGCGCATCGAGGTGGTCATCTCCGACCTGGCGUTGET
GGCGGTGCTCAGCGGGUTCAGCGTGCTGGGCCGCACCATGGGCTGGGCCTGGCT
GGTCAAGACCTACGTGGTGCCCTACCTGATCGTGAACATGTGGCTCGTGCTCATC
ACGCTGCTCCAGCACACGCACCCOGGCGCTGCCGCACTACTTCGAGAAGGACTGG
GACTGGCTGCGCGGCGCCATGGCCACCGTGGACCGCTCCATGGGCCCGCCCTTCA
TGGACAACATCCTGCACCACATCTCCGACACCCACGTGCTGCACCACCTCTTCAG
CACCATCCCGCACTACCACGCCGAGGAGGCCTCCGCCGCCATCAGGCCCATCCTG
GGCAAGTACTACCAGTCCGACAGCCGCTGGGTCGGCCGCGUCCTGTGGGAGGAC
TGGCGCGACTGCCGCTACGTCGTCCCGGACGCGCCCOGAGGACGACTCCGCGCTCT
GOGTTCCACAAGTCGAGTGAGTGAGAAGAGC

SEQ ID NO: 105

S. cerevisiae suc? cassette

CTTTCTTGCGCTATGACACTICCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTT
SCCGGCGCTOGCATGCAACACCCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGG
CTGCATGGGCGCTCCGATGCCGUTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCC
CCCOATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGA
TCACTACCACTICTACACAGGCCACTCGAGCTIGTGATCGCACTCCGUTAAGGGG
GCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACGGCGCGCCATGCTGCTG
CAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGUCAAGATCAGCGCCTCCATGA
COAACGAGACGTCCGACCGCCCCCTGUGTGCACTTCACCCCCAACAAGGGCTGGA
TGAACGACCCCAACGGCCTGTGGTACGACGAGAAGCGACGCCAAGTGGCACCTGT
ACTTCCAGTACAACCCOAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGGCCA
CGCCACGTCCGACGACCTGACCAACTGGUGAGGACCAGCCCATCGCCATCGCCCC
GAAGCGCAACGACTCCGGCGCCTTCTCCGGUTCCATGGTGGTGOACTACAACAA
CACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCTGCGTGGCCATC
TGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGGAC
GGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACTCC
ACCCAGTTCCGCGACCCGAAGGTCTICTGGTACGAGCCCTCCCAGAAGTGGATCA
TGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCT
GAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGUTACCA
GTACGAGTGCCCCGGCCTCATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTC
CTACTGGGTGATGTTCATCTCCATCAACCCCGGCGCCCCGGCCGGOCGGCTCCTTC
AACCAGTACTTCOGTCGGCAGCTTCAACGGCACCCACTTCGAGGCCTTCGACAACC
AGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAA
CACCGACCCOGACCTACGGGAGCGCCCTGGOCATCGCGTGGGCCTCCAACTGGGA
GTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCA
AGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACC
TGAAGGCCGAGCCGATCCTGAACATCAGCAACGCCOGGCCCCTGUGAGCCGGTTCG
CCACCAACACCACGTTGACGAAGGCCAACAGCTACAACGTCGACCTGTCCAACA
GCACCGGCACCUTGCAGTTCGAGCTGUTGTACGCCGTCAACACCACCCAGACGA
TCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGATICAAGGGCCTGGAGGACCC
COAGOGAGTACCTCCGCATGOGCTTCGAGUTGETCCGCUTCCTCCTTCTTCCTGGAC
CGCGGOGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTACTTCACCAACCGC
ATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTACAAG
GTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTACTTCAACGACGGCGAC
GTCGTGTCCACCAACACCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGA
ACATGACGACGGGGGTGGACAACCTGTICTACATCGACAAGTTICCAGGTGCGCG
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AGGTCAAGTCGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC
GCTGGTCGTGTCGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT
TGCGAGTTGCTAGCTGCTTGTGCTATITGCGAATACCACCCCCAGCATCCCCTTCC
CTCOTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC
CTCAGCGCTGCTCCTGCTCCTCCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC
CGCCTOGTATTCTCCTGCGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA
COGGGAAGTAGTGGUGATGGGAACACAAATGGA

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

GCTCTTCGAGGGGCTGGTCTCGAATCCTTCAGGCGGGTGTTACCCGAGAAAGAAA
GGGTGCCGATTTCAAAGCAGACCCATETGCCGGGCCCTGTGOGCCTETGTTGGCGC

AAAACAGCAGCTTCTGAGCTGCGCTGTTCAAGAACACCTCTGGGGTTTGCTCACC
CGCGAGGTCGACGCCCAGCATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAA
GCCTCCGTTCACGATCOGGGACGCTGCGCAAGGCCATCCCCGCGCACTGTTTCGAG
CGCTCGGCGCTTCGTAGCAGCATGTACCTGGCCTTTGACATCGCGGTCATGTCCC
TGCTCTACGTCGCGTCGACGTACATCGACCCTGCACCGGTGCCTACGTGGGTCAA
GTACGGCATCATGTGGCCGCTCTACTGGTTCTTCCAGGTGTGTTTGAGGGTTTITGG
TTGCCCUTATTCAGGTCCTGGTGGCGUGCATGGAGGAGAAGGCGCCTGTCCCGCT
GACCCCCCCGGCTACCCTCCCGGCACCTTCCAGGGCGCCTTCGGCACGGGTGTCT
GOGOGTGTGCGCGCACGAGTGCGGCCACCAGGCCTTTTCCTCCAGCCAGGCCATCAA
COACGGUGTGGGCCTGOGTGTTCCACAGCCTGUTGCTGGTGCCCTACTACTCCTGE
AAGCACTCGCACCGGGTACC

SEG D NO: 107
pS7Z1125 (FAD2C) 3° genomic targeting sequence

CCGCCACCACTCCAACACCGGGGTGCCTGCACAAGUGACCGAGGTAGTTTGTGCCGCC
GCACCGCGCAGTGGCOGCACCGAGGGCCTGCAGTGOUGAGGAGTOGGCTGCCCATCCG
CATGGOCAAGGTOGCTGGTCACCCTCACCCTCGGCTGGCCGCTGTACCTCATGTTC
AACGTCGCCTCGCGGUCGTACCCGCGCTTCGCCAACCACTTTGACCCGTGGTCGC
CCATCTTCAGCAAGCGCGAGCGCATCGAGOGTGGTCATCTCCGACCTGGCGCTGAT
GGCGGTGCTCAGCGGGCTCAGCGTGCTGGGCCGCACCATGGGCTGGGCCTGGCT
GOTCAAGACCTACGTGOTGCCCTACCTGATCGTGAACATGTGGCTCGTGCTCATC
ACGCTGCTCCAGCACACGCACCCGGOGUTGCCGCACTACTTCGAGAAGGACTGE
GACTGOCTGCGCGOCOGCCATGGCCACCGTGGACCGCTCCATGGGCCCGCCCTICA
TGOACAACATCCTGCACCACATCTCCGACACCCACGTGCTGCACCACCTCTTCAG
CACCATCCCGCACTACCACGCCGAGCGAGGCCTCCGCCGCCATCAGGCCCATCCTG
GUOCAAGTACTACCAGTCCGACAGCCGCTGGGTCGGCCGCGCCCTGTGGGAGGAC
TOGCGCGACTGCCGCTACGTCOGTCCCGGACGCGCCCGAGGACGACTCCGCGCTCT
GGTTCCACAAGTGAGTGAGTGAGAAGAGC

SEQ ID NO: 108
S, caribergensis MEL amino acid sequence

MFAFYFLTACISLKGVFGVSPSYNGLGLTPOMGWDNWNTFACDVSEQLLLDTADRI
SDLGLEKDMGYKYIILDDCWSSGRDSDGELVADEQRKFPNGMGHY ADHLHNNSFLEG
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MYSSAGEYTCAGYPGSLGREEEDAQFFANNRVDYLKYDNCYNKGQFGTPEISYHRY
KAMSDALNKTGRPIFYSLCNWGQDLTFYWGSGIANSWRMSGDVTAEFTRPDSRCPC
DGDEYDCKYAGFHCSIMNILNKAAPMGONAGVGGWNDLDNLEVGVGNLTDDEEK
AHFSMWAMYVKSPLIJGANVNNLKASSYSEY SQASVIAINQDSNGIPATRVWRYYVSD
TDEYGQGEIQMWSGPLDNGDOQVVALLNGGSVSRPMNTTLEEIFFDSNLGSKKLTST
WDIYDLWANRVDNSTASAILGRNKTATGILYNATEQSYKDGLSENDTRLFGQKIGSL
SPNAHNTTVPAHGIAFYRERPSS

SEQ ID NO: 169
S. carlbergensis MELL native signal peptide amino acid sequence

MEAFYFLTACISLEKGVEG

SEQ ID NG: 116
Relevant sequence of 8. carlbergensis MELL expression cassette

GCGGCCGCGTGGACCGAGGGCTACAACCCCGCCTACGGCGCGECECCCGCTGCECC
GCGCCATCATCGCGCCTGCTGGAGGACGCGCTGGCCGAGCGCATGCTCGCCGGCG
ACGTCAAGGAGGGCGACTCGGTCATCATGGACGTCGATGGCGATGGCGCCATCA
GCOTCCTCAACGGAGACCGCACCCACACCACCACCATCGACTCCTCCCCGGCGG
GCATCTCGTAGACGCGAGAGGGAGGGAGGGAGGATTTTCAGAGGGAGATGAGA
CGAGGACTGGOCCOOGGGGCOTTGGOGCGCTGCTGCAGCGTGGTGAGAGCGCGGC
GOACGTGCCTTTTCTITCTICCGTGCGCGCGCTCTTGGCCATTGATCCCCGATTCGC
GCCCGCATCCCCCCACTGCCCCCATCATCTTIGCCTGTTIGTCGTGGCACTGACATA
AACCCCCTGCGCTGCGCTGCTCCGCTACTATIGATATAGGTCTCACGCGCCAATC
TITTTTGCTCCGGGTAACCGTCTGGACGCCAGAATTCCTTTCTTGCGCTATGACAC
TTCCAGCAAAAGCGTAGGGCGUGCTOGCCGAGACGGUTTICCCGGCGCTGCATGCAAC
ACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGAT
GCCOGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACAT
TATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTACAC
AGGCCACTCCGAGCTTGTGATCGCACTCCOGCTAAGGGGGCGCCTCTTCCTCTTCGT
TTCAGTCACAACCCGCAAACACTAGTATGTTCOGCGTTCTACTTCCTGACGGCCTG
CATCTCCCTGAAGGGCOGTGTTCGGCGTCTCCCCCTCCTACAACGGCCTGGGCCTG
ACGCCCCAGATGGGCTGGGACAACTGGAACACGTTCGCCTGCGACGTCTCCGAG
CAGCTGCTGCTGGACACGGCCGACCGCATCTCCGACCTGGGCCTGAAGGACATG
GGCTACAAGTACATCATCCTGGACGACTGCTGGTCCTCCGGCCGCGACTCCGACG
GCTTCCTGGTCOGCCGACGAGCAGAAGTTCCCCAACGGCATGGGCCACGTCGCCG
ACCACCTGCACAACAACTCCTTCCTGTTCGGCATGTACTCCTCCGCGGGCGAGTA
CACGTGCGCCGGUTACCCCGUCTCCCTGGGCCGCGAGGAGGAGGACGCCCAGTT
CTFCGCGAACAACCGCOGTGOACTACCTGAAGTACGACAACTGCTACAACAAGGG
CCAGTTCGGCACGCCCCGAGATCTCCTACCACCGUTACAAGGCCATGTCCGACGCC
CTOGAACAAGACGGGCCGCCCCATCTTCTACTCCCTGTGCAACTGGGGCCAGGACC
TGACCTTCTACTGGGGCTCCGGCATCGCGAACTCCTGGCGCATGTCCGGCGACGT
CACGOCGGAGTTCACGCGCCCCOACTCCCGCTGCCCCTGCGACGGCGACGAGTA
COACTGCAAGTACGCCGGCTTCCACTGUTCCATCATGAACATCCTGAACAAGGCC
GCCCCCATGOGCCAGAACGCGGGCUETCGGCGGCTGGAACGACCTGGACAACCTG
GAGGTCGGCGTCGGCAACCTGACGGACGACGAGGAGAAGGCGCACTTCTCCATG
TGGGCCATGGTGAAGTCCCCCCTGATCATCGGCGCGAACGTGAACAACCTGAAG
GCCTCCTCCTACTCCATCTACTCCCAGGCGTCCOTCATCGCCATCAACCAGGACT
CCAACGGCATCCCCGCCACGCGCOGTCTGGCGCTACTACGTGTCCGACACGGACG
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AGTACGGCCAGGGCGAGATCCAGATGTGGTCCGGCCCCCTGGACAACGGCGACT
AGGTCGTGGCGCTGCTGAACGGCGGCTCCETGTCCCGCCCCATGAACACGACCCT
GGAGGAGATCTTCTTCGACTCCAACCTGGGCTCCAAGAAGCTGACCTCCACCTGG
GACATCTACGACCTGTGGGCGAACCGCGTCGACAACTCCACGGCGTCCGCCATCC
TGGGCCGCAACAAGACCGCCACCGGCATCCTGTACAACGCCACCGAGCAGTCCT
ACAAGGACGGCCTGTCCAAGAACGACACCCGCCTUTTCOGCCAGAAGATCGGCT
CCCTGTCCCCCAACGCGATCCTGAACACGACCGTCCCCGCCCACGGCATCGCGTT
CTACCGCCTGCGCCCCTCCTCCTGACAATTGAAGCAGCAGCAGCTCGGATAGTAT
CGACACACTCTGGACGCTGGTCGTGTGATGCGACTGTTGCCGCCACACTTGCTGCC
TTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTITGATCTT
GTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCC
CCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTAC
GCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAG
CCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACT
GCAATGCTGATGCACGGCGAAGTAGTGGGATGGGAACACAAATGGAAAGCTTGAG
CTCAGAATAGTATCGGGTGATGCGAAGTCAGAACCAGGCAGGGCCTGTCGCCTG
AGGTGGCAACGATGGGAAGCAATCAATCTGGGTACAGTCGICCGCACGATCCCG
TGATCTCCCCCACCGACACCTATCCCCGCCCATCCCGGUCCACCCTTTCAGTCCCC
TCAGCATGCATTGTGCACCGCGACAAAGCATGTCTGCTCGTGCACTGGTTCAGGC
CACGGCGCACCCGAGTCCTCGCCCTTCGCAGAGTGATCACCCTCCCCGGAACCAGC
CACGCTCGCTGCTGCGGGCCGATCAGCCGCGCGCACTCCCTGCAACTAGGGACA
ACTCAGGCAACCACGCGCCTCACAAGCATGGCCGCCGTGGCATCCAACCCGCTC
GTGACGGTGGOTGCGCAAGTGCCAGGGGCCTCGTCGTCACGGCGTGCATCCTCG
AGGGATGCGATCCGGCAACTATATGTCGTTTATCTCCCCACCAATCACAGGATGA
GCCCCTGTCTAGA

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

ATGTTCGCGTTCTACTTCCTGACGGCCTGCATCTCCCTGAAGGGCGTGTTCGGCGT
CTCCCCCTCCTACAACGGCCTGGGCCTGACGCCCCAGATGGGCTGGGACAACTGE
AACACGTTCGCCTGCGACGTCTCCGAGCAGCTGCTGCTGGACACGGCCGACCGC
ATCTCCOGACCTGGGCCTGAAGGACATGGGCTACAAGTACATCATCCTGGACGACT
GCTGGETCCTCCGGCCGCCGACTCCGACGGCTTCCTGGTCGCCGACGAGCAGAAGTT
CCCCAACGGCATGGGCCACGTCGCCGACCACCTGCACAACAACTCCTTCCTGTTC
GGCATGTACTCCTCCGCGGGCGAGTACACGTGCGCCGGCTACCCCGGCTCCCTGA
GCCGOGAGGAGGAGGACGCCCAGTTCTTCGCGAACAACCGCGTGGACTACCTGA
AGTACGACAACTGCTACAACAAGGGCCAGTTCGGCACGCCCGAGATCTCCTACC
ACCGCTACAAGGCCATGTCCOACGCCCTGAACAAGACGGGCCGCCCCATCTTCTA
CTCCCTCTGCAACTGGGGCCAGGACCTGACCTTCTACTGGGGCTCCGGCATCGCG
AACTCCTGGCGCATGTCCGGCGACGTCACGGCGGAGTTCACGCGCCCCGACTCCC
GCTGCCCCTGCGACGGCGACGAGTACGACTGCAAGTACGCCGGCTTCCACTGCTC
CATCATGAACATCCTGAACAAGGCCGCCCCCATGGGCCAGAACGCGGGCGTCGG
CGGCTGGAACGACCTGGACAACCTGGAGGTCGGCGTICGGCAACCTGACGGACGA
COAGGAGAAGGCGCACTTCTCCATGTGGGCCATGGTGAAGTCCCCCCTGATCATC
GGCGCGAACGTGAACAACCTGAAGGCCICCTCCTACTCCATCTACTCCCAGGCGT
CCGTCATCGCCATCAACCAGGACTCCAACGGCATCCCCGCCACGCGCATCTGGCG
CTACTACGTGTCCGACACGGACGAGTACGGCCAGGGCGAGATCCAGATGTGGTC
COGCCCCCTGGACAACGGCGACCAGGTCOTGGCGUTGCTGAACGGCGGCTCCGT
GTCCCGCOCCCATGAACACGACCCTGGAGGAGATCTTCTTCGACTCCAACCTGGGC
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TCCAAGAAGCTGACCTCCACCTGGGACATCTACGACCTGTGGGCCGAACCGCGTC
GACAACTCCACGGCGTCCGCCATCCTGGGCCGCAACAAGACCGCCACCGGCATC
CTGTACAACGCCACCGAGCAGTCCTACAAGGACGGCCTGTCCAAGAACGACACC
CGCCTGTTCGGCCAGAAGATCGGCTCCCTGTCCCCCAACGCGATCCTGAACACGA
CCGTCCCCGCCCACGGCATCGCGTTCTACCGCCTGCGCCCCTCCTCCTGA

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

GCGGCCGCGTGGACGAGGGCTACAACCCCGCCTACGGCGCGCGCCCGCTGCGCC
GCGCCATCATGCGCCTGCTGGAGGACGCGCTGGCCGAGCGCATGCTCGCCGGCG
ACGTCAAGGAGGGCGACTCGGTCATCATGGACGTCGATGGCGATGGCGCCATCA
GCGTCCTCAACGGAGACCGCACCCACACCACCACCATCGACTCCTCCCCGGCGG
GCATCTCGTAGACGCGAGAGGGAGGGAGGGAGGATTTTCAGAGGGAGATGAGA
COAGGACTGGGCCGGOGGCCTTGOGGCOECTGCTGGAGCGTGGTGAGAGCGCGGC
GGACGTGCCTTTTCTTCTTCCGTGCGCGCGCTCTTGGCCATTGATCCCCGATTCGC
GCCCGCATCCCCCCACTGCCCCCATCATCTTGCCTGTITGTCGTGGCACTGACATA
AACCCCCTGCGCTGCGCTGCTCCGCTACTATTGATATAGGTCTCACGCGCCAATC
TITTTTTGCTCCGGGTAACCGTCTGGACGCCAGAATTC

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

JAGCTCAGAATAGTATCGGGTGATGCGAAGTCAGAACCAGGCAGGGCCTGTCGO
CTGAGGTGGCAACGATGGGAAGCAATCAATCTGGGTACAGTCGTCCGCACGATC
CCOTGATCTCCCCCACCGACACCTATCCCCGCCCATCCCGGCCCACCCTTTCAGTC
CCCTCAGCATGCATTGTGCACCGCGACAAAGCATGTCTGCTCGTGCACTGGTTCA
GGCCACGGCGCACCGAGTCOTCGCCCTICGCAGAGTGATCACCCTCCCCGGAACC
AGCCACGCTCGCTGCTGCGGGCCGATCAGCCGCGCGCACTCCCTGCAACTAGGG
ACAACTCAGGCAACCACGCGCCTCACAAGCATGGCCGCCGTGGCATCCAACCCG
CTCGTGACGGTGGGTGCGCAAGTGCCAGGGGCCTCGTCGTCACGGCGTGCATCCT
COGAGGGATGCOATCCGGCAACTATATGTCGTTTATCTCCCCACCAATCACAGGAT
GAGCCCCTGTCTAGA

SEQ ID NO: 114
Chiamydomonas reinhardtii TUB2 promoter/5™ UTR

CITTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTT
CCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGE
CTGCATGGOCGCTCCOATGCCGCTCCAGGGCOGAGCGCTGTTTAAATAGCCAGGCC
CCCOATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGA
TCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGG
JCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAAC

SEQ ID NO: 115
Chiorella vulgaris nitrate reductase 3" UTR

GCAGCAGCAGCTCGUGATAGTATCCACACACTCTGGACGCTGGTCGTGTGATGGA
CTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAA



ACAGCCTCAGTGTGTTTCGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCT
TGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTG
CATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCT
CCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGT
ACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATG

GGAACACAAATGGAAAGCTT

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

MIGSSHAVVALGLFTLY GHSAAAPAIGASNSQTIVINGTSFALNGDNVSYRFHVNSS
TGDLISDHFGGVVSGTIPSPVEPAVNGWVGMPGRIRREFPDQGRGDFRIPAVRIRESA
GY'TVSDLQYVSHEVIEGKYALPGLPATFGDAQDATTLVVHLYDNYSSVAADLSYSIF
PKYDAIVRSVNVTNQGPGNITIEALASISIDFPYEDLDMVSLRGDWAREANVQRSKYV
QYGVQGFGSSTGYSSHLHNPFLAIVDPATTESQGEAWGENLVY TGSTSAQVEKGSQG
FTRALLGPENPDQLSWNLGPGETLTSPECVAVYSDKGLGSVSRKFHRLYRNHEMKSK
FATSDRPVLINSWEGVYFDYNQSSIETLAEESAALGVHLFVMDDGWFGDKYPRVSD
NAGLGDWMPNPARFPDGLTPVVODITNLTVNGTESTKLRFGIW VEPEMVNPNSTLY
HEHPEWALHAGPYPRTERRNQLVINLALPAVOQDHFIDFMTNLLOQDTGISY VKWIDNN
RGIHETPSPSTDHQYMLGLYRVEDTLTTRFPDVLWEGCASGGGREDAGMLOQY VPQI
WITSDNTDAIDRITIQFGTSLAYPPSAMGAHLSAVPNAQTGRTVPIFTFRAHVAMMGGS
PGLELDPATVEGDEIVPELLALAEKVNPIENGDLYRLRIPODSOWPAALFVSQDGAQ
AVLFYFQVGPNVNHAVPWVRLQGLDPKADYTVDRGDQTYSGATLMNLGLQYSIRTE
YGSKVVELERQ

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

MIGSSHAVVALGLETLYGHSAAAPAIGA

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

ATGATCGGCTCCTCCCACGCGGTCGTCGCCCTGGGCCTGTTCACCCTGTACGGCC
ACTCCGCCGCCGCGCCCGCCATCGGCGCCTCCAACTCCCAGACCATCGTCACGAA
CGGCACCTCCTTCGCCCTGAACGGCCACAACGTGTCCTACCGCTTCCACGTGAAC
TCCTCCACGGGCGACCTGATCTCCGACCACTTCGGCGGCGTGUETGTCCGGCACCA
TCCCCTCCCCCGTGGAGCCCGCGGTCAACGGCTGOGTGGGCATGCCCGGUCGCAT
CCGCCCGCOGAGTTCCCCGACCAGGGCCGCGGCGACTTCCGCATCCCCGCGGTGCGC
ATCCGCGAGTCCGCCGGCTACACCGTCTCCGACCTGCAGTACGTGTCCCACGAGG
TGATCGAGGUCAAGTACGCGCTGCCCGGCCTGCCCGCCACGTICGGCGACGCLC
AGGACGCCACCACCCTGGTGGTGCACCTGTACGACAACTACTCCTCCGTCGCGGC
CGACCTGTCCTACTCCATCTTCCCCAAGTACGACGCGATCGTCCGCTCCGTGAAL
GTGACCAACCAGGGCCCCGGCAACATCACCATCGAGGCGCTGGCCTCCATCTCC
ATCGACTTCCCCTACGAGGACCTGGACATGGTGTCCCTGCGCGGCGACTGGGCCC
GCGAGGCGAACGTGCAGCGCTCCAAGGTCCAGTACGGCOGTGCAGGGCTTCGGCT
CCTCCACCGGCTACTCCTCCCACCTGCACAACCCCTTCCTGGUGATCGTCGACCC
CGCGACCACCGAGTCCCAGGGCGAGGCCTGGGGCTTCAACCTGGTCTACACCGG
CTCCITCTCCGCCCAGGTCGAGAAGGGCTCCCAGGGCTTCACGCGCGCCCTGCTG
GGCTTCAACCCCGACCAGCTUTCCTGOAACCTGGGCCCCOGCGAGACGCTGACG
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TCCCCCGAGTGCGTCGCCGTCTACTCCGACAAGGGCCTGGGCTCCGTCTCCCGCA
AGTTCCACCGCCTGTACCGCAACCACCTGATGAAGTCCAAGTTCGCCACGTCCGA
CCGCCCCGTGCTGCTGAACTCCTGGGAGGGCGTCTACTTCGACTACAACCAGTCC
TCCATCGAGACGCTGGCGGAGGAGTCCGCCGCCCTGGGCGTGCACCTGTTCGTICA
TGGACGACGGCTGGTTCGGCGACAAGTACCCCCGCGTGTCCGACAACGCCGGCC
TGGGCGACTGGATGCCCAACCCCGCCCGCTTCCCCGACGGCCTGACGCCCGICGY
GCAGCGACATCACCAACCTGACCGTCAACGGCACCGAGTCCACCAAGCTGCGCTT
CGGCATCTGGGTGGAGCCCOGAGATGGTGAACCCCAACTCCACCCTGTACCACGA
GCACCCCGAGTGGGCGCTGCACGCGGGCCCCTACCCCCGUACCGAGCGCCGCAA
CCAGCTGGTCCTGAACCTGGCCCTGCCCGCGGTCCAGGACTTCATCATCGACTTC
ATGACCAACCTGCTGCAGGACACCGGCATCTCCTACGTCAAGTGGGACAACAAC
CGCGGCATCCACGAGACGCCCTCCCCCTCCACGGACCACCAGTACATGCTGGGCC
TGTACCGCOTGTTCGACACGCTGACCACGCGCTTCCCCGACGTCCTGTGGGAGGG
CTGCGCGTCCGECGGCGECCGETTCOGACGCCGGCATGCTGCAGTACGTCCCCCAG
ATCTGGACGTCCCGACAACACGGACGCGATCCGACCGCATCACCATCCAGTTCGGC
ACCTCCCTGGCCTACCCCCCCTCCGCCATGGGCGCCCACCTGTCCGCGGTGCCCA
ACGCCCAGACCGGCCGCACGGTGCCCTTCACCTTCCGCGCCCACGTCGCGATGAT
GGGCGGCTCCTTCGGCCTGGAGCTGGACCCCGCCACCGTGGAGGGCGACGAGAT
COTGCCCGAGCTGCTGGCGCTGGCCGAGAAGGTGAACCCCATCATCCTGAACGG
COGACCTGTACCGCCTGCGCCTGCCCCAGGACTCCCAGTGGCCCGCGGCCCTGTTC
GTGTCCCAGGACGGCGCCCAGGCCGTCCTGTTCTACTTCCAGGTGCAGCCCAACG
TCAACCACGCCGTCCCCTGGGTCCGCCTGCAGGGCCTGGACCCCAAGGCCGACTA
CACGGTGGACGGCGACCAGACGTACTCCGGCGCGACCCTGATGAACCTGGGCCT
GCAGTACTCCTTCGACACCGAGTACGGCTCCAAGGTGGTGTTCCTGGAGCGCCAG
TAA

SEQ 1D NO: 119
Relevant sequence of A. niger AlgC expression cassette

GCGGCCGCGTGGACGAGGGCTACAACCCCGCCTACGGCGCGCGCCCGCTGCGCC
GCGCCATCATGCGCCTGCTGGAGGACGCGCTGGCCGAGCGCATGCTCGCCGGCG
ACGTCAAGGAGGGCGACTCGGTCATCATGGACGTCGATGGCGATGGCGCCATCA
GCOTCCTCAACGOGAGACCGCACCCACACCACCACCATCGACTCCTCCCCGGCGG
GCATCTCGTAGACGCGAGAGGGAGGGAGGGAGGATTTTCAGAGGGAGATGAGA
CGAGGACTGGGCCGGGGGCCTTGGOOCGCTGCTGOAGCGTGGTGAGAGCGLGGT
GOACGTGCCTTTTCTTCTICCGTGCGCGCGCTCTTGGCCATTGATCCCCGATTCGC
GCCCGCATCCCCCCACTGCCCCCATCATCTTGCCTGTTGTCGTGGCACTGACATA
AACCCCCTGCGCTGCGCTGCTCCGCTACTATTGATATAGGTCTCACGCGCCAATC
TITTTTGCTCCGGGTAACCGTCTGGACGCCAGAATTCCTTTCTTGCGCTATGACAC
TTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAAC
ACCCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGAT
GCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACAT
TATAGCGAGCTACCAAAGCCATATTICAAACACCTAGATCACTACCACTFCTACAC
AGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTICGT
TTCAGTCACAACCCGCAAACACTAGTATGATCGGCTCCTCCCACGCGGTCGTCGC
CCTGGGCCTGTTCACCCTGTACGGCCACTCCGCCGCCGUGCCCGCCATCGGCGLC
TCCAACTCCCAGACCATCGTCACGAACGGCACCTCCTTCGCCCTGAACGGCGACA
ACGTGTCCTACCGCTTCCACGTGAACTCCTCCACGGGCGACCTGATCTCCGACCA
CTTCGGCGGCETGGTGTCCGGCACCATCCCCTCCCCCGTGGAGCCCGCGGTCAAC
GGCTGGGTGGGCATGCCCGGCCGCATCCGCCGCGAGTTCCCCGACCAGGGCCGC
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GGCGACTTCCGCATCCCCGCGGTGCGCATCCGCGAGTCCGCCGGCTACACCGTCT
CCOACCTGCAGTACGTGTCCCACGAGGTGATCGAGGGCAAGTACGCGCTGCCCG
GCCTGCCCGCCACGTTCGGCGACGCCCAGGACGCCACCACCCTGGTGGTGCACCT
GTACGACAACTACTCCTCCGTCGCGGCCGACCTGTCCTACTCCATCTTCCCCAAG
TACGACGCGATCGTCCGCTCCGTGAACGTGACCAACCAGGGCCCCGGCAACATC
ACCATCGAGGCGCTGGCCTCCATCTCCATCGACTTCCCCTACGAGGACCTGGACA
TGGTGTCCCTGCGCGGCGACTGGGCCCGCGAGGCGAACGTGCAGCGCTCCAAGG
TCCAGTACGGCGTGCAGGGCTTCGGCTCCTCCACCGGCTACTCCTCCCACCTGCA
CAACCCCTTCCTGGCGATCGTCGACCCCGCGACCACCGAGTCCCAGGGUGAGGC
CTGOGGCTTCAACCTGGTCTACACCGGCTCCTTCTCCGCCCAGGTCGAGAAGGGC
TCCCAGGGUTTCACGCGCGCCCTGCTGGGCTTCAACCCCGACCAGCTGTCCTGGA
ACCTGGGCCCCGOCGAGACGCTGACGTCCCCCGAGTGCGTCGCCGTCTACTCCGA
CAAGGGCCTGGGCTCCGTCTCCCGCAAGTTCCACCGCCTGTACCGCAACCACCTG
ATGAAGTCCAAGTTCGCCACGTCCGACCGCCCUGTGCTGUTGAACTCCTGGGAGG
GCGTCTACTTCGACTACAACCAGTCCTCCATCGAGACGCTGGCGGAGGAGTCCGC
CGCCCTOGGGCGTGCACCTGTTCGTCATGGACGACGGCTGGTTCGGCGACAAGTAC
CCCCGCGTGTCCGACAACGCCGGCCTGGGCGACTGGATGCCCAACCCCGCCCGCT
TCCCCGACGGCCTGACGCCCGTCOGTGCAGGACATCACCAACCTGACCGTCAACG
GCACCGAGTCCACCAAGCTGCGCTTCGGCATCTGGGTGGAGCCCGAGATGGTGA
ACCCCAACTCCACCCTGTACCACGAGCACCCCGAGTGGGCGCTGCACGCGGGCC
CCTACCCCCGCACCGAGCGCCGCAACCAGCTGGTCCTGAACCTCGGCCCTGCCCGC
JGTCCAGGACTTCATCATCGACTTCATGACCAACCTGCTGCAGGACACCGGCATC
TCCTACGTCAAGTGGGACAACAACCGCGGCATCCACGAGACGCCCTCCCCCTCCA
CGGACCACCAGTACATGCTGGGCCTGTACCGCGTGTTCGACACGUTGACCACGCG
CTFCCCCGACGTCCTGTGGGAGGGCTGCGCGTCCGGCGGUGGCCGGTTCGACGCC
GGCATGCTGCAGTACGTCCCCCAGATCTGGACGTCCGACAACACGGACGCGATC
GACCGCATCACCATCCAGTTCGGCACCTCCCTGGCCTACCCCCCCTCCGCCATGG
GCGCCCACCTGTCCGCGOTGCCCAACGCCCAGACCGGCCGCACGGTGCCCTTCAC
CTTCCGCGCCCACGTCGCGATGATGGGCGGCTCCTTCGGCCTGGAGCTGGACCCC
GCCACCGTGGAGGGCGACGAGATCGTGCCCCGAGCTGCTGGCGCTGGCCGAGAAG
GTGAACCCCATCATCCTGAACGGCGACCTGTACCGCCTGCGCCTGCCCCAGGACT
CCCAGTGGCCCGCGGCCCTGTTCOTGTCCCAGGACGGCGCCCAGGCCGTCCTGTT
CTACTTCCAGGTGCAGCCCAACGTCAACCACGCCGTCCCCTGGGTCCGCOTGCAG
GGCCTGGACCCCAAGGCCEBACTACACGGTGGACGGCGACCAGACGTACTCCGGC
GCGACCCTGATGAACCTGGGCCTGCAGTACTCCTTCGACACCGAGTACGGCTCCA
AGGTGGTGTTCCTGGAGCGCCAGTAACAATTGAAGCAGCAGCAGCTCGGATAGT
ATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTG
CCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATC
TTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTYGTGCTATTTGCGAATACCAC
CCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCT
ACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCAC
AGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGC
ACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTT
CGAGCTCAGAATAGTATCGGGTGATGCGAAGTCAGAACCAGGCAGGGCCTGTCGC
CTGAGGTGGCAACGATGGGAAGCAATCAATCTGGGTACAGTCGTCCGCACGATC
CCOTGATCTCCCCCACCGACACCTATCCCCGCCCATCCCGGCCCACCCTTTCAGTC
CCCTCAGCATGCATTGTGCACCGCGACAAAGCATGTCTGCTCGTGCACTGGTTCA
GGCCACGGCGCACCGAGTCCTCGCCCTTCGCAGAGTGATCACCCTCCCCGGAACC
AGCCACGCTCGCTGCTGCGGOCCOGATCAGCCGCGCGCACTCCCTGCAACTAGGG
ACAACTCAGGCAACCACGCGCCTCACAAGCATGGCCGCCGTGGCATCCAACCCG
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CTCGTGACGOTGGGETGCGCAAGTGCCAGGGGCCTCGTCGTCACGGCGTGCATCCT
COGAGGGATGCGATCCGGCAACTATATGTCGTTTATCTCCCCACCAATCACAGGAT
GAGCCCCTGTCTAGA

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

MATHYSIIGGMIIVVLLMIIGSEGGRLLEKKNRTSAEAFHYNVRRYLAENGLGQTPPM
GWNSWNHFGCDINENVVRETADAMVSTGLAALGYQYINLDDCWAELNRDSEGNM

VPNAAAFPSGIKALADY VHSKGLEKLGVYSDAGNQTCSKRMPGSLGHEEQDAKTFAS
WGOVDYLKYDNCENLGISVKERYPPMGKALLSSGRPIFFSMCEWGWEDPQIW AKSIG

NSWRTTGDIEDNWNSMTSIADSNDKWASYAGPGGWNDPDMLEVGNGGMTTEEYR

SHESTWALAKAPLLVGCDIRAMDDTTHELISNAEVIAVNQDKLGVQGKKVKSTNDLE
VWAGPLSDNKVAVILWNRSSSRATVTASWSDIGLQOGTTVDARDLWEHSTOSLVSG
EISAEIDSHACKMYVLTPRS

SEQ ID NO: 121
Codon-optimized C. retragonobola u-galactosidase sequence

ATGGCCACCCACTACTCCATCATCGGCGGCATGATCATCGTCGTCCTGCTGATGA
TCATCOGCICCGAGGGCGGCCGGCTGCTGGAGAAGAAGAACCGCACCTCCGCCG
AGGCGGAGCACTACAACGTGCGCCGCTACCTGGCCGAGAACGGCCTGGGCCAGA
CCCCCCCCATGGGCTGGAACTCCTGGAACCACTTCGGCTGCGACATCAACGAGA
ACGTCGTCCGCGAGACGGCGOGACGCCATGGTGTCCACCGGCCTGGCCGCCCTGE
GCTACCAGTACATCAACCTGGACGACTGCTGGGCGGAGCTGAACCGCGACTCCG
AGGGCAACATGGTGCCCAACGCCGCCGCGTTCCCCTCCGGCATCAAGGCGCTGE
CGGACTACGTCCACTCCAAGGGCCTGAAGCTGGGCGTCTACTCCGACGCGGGCA
ACCAGACCTGCTCCAAGCGCATGCCCGGCTCCCTGGGCCACGAGGAGCAGGACG
COGAAGACGTTCGCCTCCTGGGGCGTCGACTACCTGAAGTACGACAACTGCGAGA
ACCTGGGCATCTCCGTGAAGGAGCGCTACCCCCCCATGGGCAAGGCGCTGCTGTC
CTCCOGCCCCCCCATCTTCTTCTCCATGTGCGAGTGGGGCTGGGAGGACCCCCAG
ATCTGGGCCAAGTCCATCGGCAACTCCTGGCGUACCACCGGCGACATCGAGGAC
AACTGOAACTCCATGACCTCCATCGCCGACTCCAACGACAAGTGGGCCTCCTACG
CCGGCCCCGGLGGCTGGAACGACCCCGACATGCTGGAGGTCGGCAACGGCGGCA
TGACGACGOAGGAGTACCGCTCCCACTTCTCCATCTGGGCCCTGGCCAAGGCGCC
CCTGCTGOTGGGCTGCGACATCCGCGCCATGCACGACACGACGCACGAGCTGAT
CTCCAACGCCGAGGTGATCCGCGGTGAACCAGGACAAGCTGGGCGTGCAGGGCAA
GAAGGTCAAGTCCACGAACGACCTGGAGGTCTGGGCCGGCCCCCTGTCCGACAA
CAAGOTGGCGGTGATCCTGTGGAACCGCTCCTCCTCCCGCGCCACCGTCACCGCG
TCCTGGTCCGACATCGGCCTGCAGCAGGGCACCACCGTCGACGCGCGCGACCTIGT
GOGGAGCACTCCACGCAGTCCCTGGTGTCCGGCGAGATCTCCGCCGAGATCGACTC
CCACGCCTGCAAGATGTACGTCCTGACGCCCCGCTCCTAA

SEQ D NO: 122

Relevant sequence of C. tetragonobola o-galactosidase expression cassetie

GCGGCCGCGTGGACGAGGGCTACAACCCCGCCTACGGCGCGCGCCCGCTGCGCC
GCGCCATCATGCGCCTGCTGGAGGACGCGCTGGCCGAGCGCATGCTCGCCGGCG
ACGTCAAGGAGGGCGACTCGGTCATCATGGACGTCGATGGCGATGGCGCCATCA
GCOTCCTCAACGGAGACCGCACCCACACCACCACCATCGACTCCTCCCCGGCAG
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GCATCTCGTAGACGCGAGAGGGAGGGAGGGAGGATTTTCAGAGGGAGATGAGA
COGAGGACTGGGCCGGEGGCCTTGGGGCGCTGCTGGAGCGTGGTGAGAGCGCGGC
GOACGTGCCTTTTCTTCTTCCGTGCGCGCGCTCTTGGCCATTGATCCCCGATTCGC
GCCCGCATCCCCCCACTGCCCCCATCATCTTGCCTGTTGTCGTGGCACTGACATA
AACCCCCTGCGCTGCGCTGCTCCGCTACTATTGATATAGGTCTCACGCGCCAATC
TTTTTTGCTCCGGGTAACCGTCTGGACGCCAGAATTCCTTTCTTGCGCTATGACAC
TTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAAC
ACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGAT
GCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACAT
TATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTACAC
AGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGT
TTCAGTCACAACCCGCAAACACTAGTATGGCCACCCACTACTCCATCATCGGCGG
CATGATCATCGTCGTCCTGCTGATGATCATCGGCTCCGAGGGCGGCCGGCTGCTG
GAGAAGAAGAACCGCACCTCCGCCGAGGCGGAGCACTACAACGTGCGCCGCTAC
CTGGCCGAGAACGGCCTGGGCCAGACCCCCCCCATGGGCTGGAACTCCTGGAAC
CACTTCOGCTGCGACATCAACGAGAACGTCGTCCGCGAGAUGGCGGACGCCATG
GTGTCCACCGGCCTGGCCGCCCTGGGCTACCAGTACATCAACCTGGACGACTGCT
GGGCGGAGCTGAACCGCGACTCCGAGGGCAACATGGTGCCCAACGCCGCCGCGT
TCCCCTCCGGCATCAAGGCGCTGGCGGACTACGTCCACTCCAAGGGCCTGAAGCT
GGGCGTCTACTCCGACGUGGGCAACCAGACCTGCTCCAAGCGCATGCCCGGLTC
CCTGGGCCACGAGGAGCAGGACGCGAAGACGTTCGCCTCCTGGGGCGTCGACTA
CCTGAAGTACGACAACTGCGAGAACCTGGGCATCTCCGTCGAAGGAGCGCTACCC
CCCCATGGGCAAGGCGCTGCTGTCCTCCGGCCGCCCCATCTTCTTCTCCATGTGC
GAGTGGOGGCTCOGAGGACCCCCAGATCTGOGCCAAGTCCATCGGCAACTCCTGG
CGCACCACCGGLGACATCGAGGACAACTGGAACTCCATGACCTCCATCGCCGAC
TCCAACGACAAGTGGGCCTCCTACGCCGGCCCCGGCGGCTGGAACGACCCCGAC
ATGCTGGAGGTCGGCAACGGCGGCATGACGACGGAGGAGTACCGCTCCCACTTC
TCCATCTGGGCCCTGGECCAAGGCOGCCCCTGCTGGETGGGCTGCGACATCCGCGCGA
TGGACGACACGACGCACGAGCTGATCTCCAACGCCGAGGTGATCGCGGTGAACC
AGGACAAGCTGGGCGTGCAGGGCAAGAAGGTCAAGTCCACGAACGACCTGGAG
GTCTGGGCCGGCCCCCTGTCCGACAACAAGGTGGCGGTGATCCTGTGGAACCGCT
CCTCCTCCCGCGCCACCGTCACCGCGTCCTGGTCCGACATCGGCCTGCAGCAGGG
CACCACCGTCGACGCGCGLGACCTGTGGGAGCACTCCACGCAGTCCCTGGTGTCC
GGCGAGATCTCCGCCGACGATCGACTCCCACGCCTGCAAGATGTACGTCCTGACGC
CCCGCTCCTAACAATTGAAGCAGCAGCAGCTCGGATAGTATCGACACACTCTGG
ACGCTGGTCGTGTGATCGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAAT
ATCCCTGCCGCTTITATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCT
TTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTT
CCCTCGTTTCATATCGCTTIGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTAT
CCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGC
TCCGCOTGTATICTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATG
CACGGGAAGTAGTGGGATGOGGAACACAAATGGAAAGCTTGAGCTCAGAATAGTA
TCGGGTGATGCGAAGTCAGAACCAGGCAGGGCCTGTCGCCTGAGGTGGCAACGA
TGGGAAGCAATCAATCTGGGTACAGTCGTCCGCACGATCCCGTGATCTCCCCCAC
CGACACCTATCCCCGUCCATCCCGGCCCACCCTTTCAGTCCCCTCAGCATGCATT
GTGCACCGCGACAAAGCATGTCTGCTCGTIGCACTGGTTCAGGCCACGGCGCACC
GAGTCCTCGCCCTTCGCAGAGTGATCACCCTCCCCGGAACCAGCCACGCTCGCTG
CTGCGGGCCGATCAGCCGCGCGCACTCCCTGCAACTAGGGACAACTCAGGCAAC
CACGCGCCTCACAAGCATGGCCGCCGTOGCATCCAACCCGCTCGTGACGETGGG
TGOGCAAGTGCCAGGOGGCCTCGTCGTCACGGCGTGCATCCTCGAGGGATGCGAT
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CCGOGCAACTATATGTCGTTTATCTCCCCACCAATCACAGGATGAGCCCCTGTCTA
GA

SEQ ID NO: 123
5 primer C. vilgaris 3" UTR:dovwnstream Clp sequence

5-ACTGCAATGCTGATGCACGGGA-Y

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

5-TCCAGGTCCTTTTICGCACT-3

SEQ ID NG: 125
Coccomyxa C-169 THIC amino acid sequence

MTTNLAKILPLGGLSSRSSTAGAPLRVNSHSRERHLGAKTTAIAAPERIDYLDNAEEA
RLOQTDAFAELKALSSROQSVNRPQKGELSFROSPTFQDCFPGSEKCYREVEHDGKTL
KVPFRRVHLQDDNGHEDLYDTSGPQGVNPREGLPKIRSSWVEPREARGDKVQTOQQY
YAKQGHTEEMAFCAARFRMDPEFIRSEVARGRAITPANKRHLELEPTVVGRNFLVKV
NANIGNSAVSSSIEEEVEKLOWSTIWGADTAMDESTGNNIHETREWVMRNSPVPVGT
VPIYQCLEKAGGIVENITWELFRETLIEQAEQOVDYFTIHAGVLLRYIPLTANRVTGIV
SRGGSIHAKLCLLDIITENFAYMHWDEILDICAQYDITLSIGDGLRPGCIADANDAAQF
ABLKTQGELTRRAWAKDVQVMNEGPGHVPLHKIPENMEKQLDWCSEAPFYTLGPL
ATDIAPAYDHITSAIGAATIGALGTALLCYVTPKEHLGLPDRDDVKAGVIAYKIAAHA
ADLAKGHPYAQEWDNALSKARTEFRWYDOIHLSLDPVTARLFHDATLPQEPAKTA
HECSMCGPKFCSMOQITQDLREY AKNHOMEEDEAIQTGMAEMSEQFKSIGAEVYLDE
AVILEHA

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

MTITNLAKLPLGGLSSRSSIAGAPLRVNSHSRERHLGAKTT

SEQ ID NOG: 127
Relevant sequence of Coccomyxa C-169 THIC expression cassetie

GCTCTTCGCCGCCGCCACTCCTGCTCGAGCGCGCCCGCGCGTGCGCCGCCAGCGC
CTTGGCCTTTTCGCCGCGLTCGTGCGCGTCGCTGATGTCCATCACCAGGTCCATG
AGGTCTGCCTTGCGCCGGCTGAGCCACTGCTTCGTCCGGGCGGCCAAGAGGAGC
ATGAGGGAGGACTCCTGGTCCAGGGTCCTCGACGTGGTCGCOGGCTCTGGGAGCGG
GCCAGCATCATCTGGCTCTGCCGCACCGAGGCCGCCTCCAACTGGTCCTCCAGCA
GCCGCAGTCGCCGCCGACCCTGGCAGAGGAAGACAGGTGAGGGGGGTATGAATT
GTACAGAACAACCACGAGCCTTGTCTAGGCAGAATCCCTACCAGTCATGGCTTTA
CCTGGATGACGGCCTGCGAACAGCTGTCCAGCGACCCTCGCTGCCGCCGCTTCTC
CCGCACGCTTCTTTCCAGCACCGTGATGGCGCGAGCCAGCGCCGCACGCTGGCGC
TGCGCTTCGCCGATCTGAGGACAGTCGGGGAACTCTGATCAGTCTAAACCCCCTT
GOGCGTITAGTGTTGCCATCCTTTGCAGACCGGTGAGAGCCGACTTGTTGTGCGCC
ACCCCCCACACCACCTCCTCCCAGACCAATTICTOTCACCTTTTIGGCGAAGGCAT
CGGCCTCGGCCTGCAGAGAGCGACAGCAGTGCCCAGCCGCTGGGGGTTGGCGGAT
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GCACGCTCAGGTACCCTTTICTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGG
GCTGCOAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCC
GAAGCTCCTTCGGGGCTGCATGOGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTET
TTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCAT
ATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCG
CACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTITCAGTCACAACCCGCAAACGG
CGCGCCATGCTGCTGCAGGCCTTCCTAGTTCCTGCTGGCCGGCTTCGCCGCCAAGA
TCAGCGCCTCCATGACGAACGAGACGTCCGACCGCCCCCTGGTGCACTTCACCCC
CAACAAGGGUTGUATGAACGACCCCAACGGCCTGTGGTACGACGAGAAGUGACGC
CAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACGCC
CTTGTTCTGGGGCCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCC
CATCGCCATCGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTG
GTGGACTACAACAACACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGC
GCTGCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCT
CCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCGTGC
TGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTICTTCTGGTACGAGCCCTIC
CCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGATCTA
CTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGGG
CTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCAG
GACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAACCCCGGCGCLCCGG
CCGGCGGCTCCTTCAACCAGTACTTCGTCOGGCAGUTTCAACGGCACCCACTTCGA
GGUCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGCCCTG
CAGACCTTCTTCAACACCGACCCGACCTACGGGAGCGCCCTGGGCATCGCETGG
GCCTCCAACTGOGAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCTCCA
TGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGGUCAACCCGGAGAC
GGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGGCCC
CTGGAGCCOGGTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCTACAACGT
CGACCTGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAAL
ACCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTICAAGG
GCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTC
CTTCTTCCTGGACCGCGGGAACAGCAAGGTCGAAGTTCGTGAAGGAGAACCCCTA
CTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTICAAGAGCGAGAACGACCT
GTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTACTTC
AACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGAACGCC
CTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGTTCTACATCGACAAG
TTCCAGGTGCGCGAGGTCAAGTCGACAATTGGCAGCAGCAGCTCGGATAGTATCG
ACACACTCTGCGACGCTGGTCOGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTT
GACCTOTOGAATATCCCTGCCOGUTTTTATCAAACAGCCTCAGTGIGTTTGATCTTGT
GIGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCC
AGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGC
TOTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCC
TTGGTITGGGUTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGC
AATGCTGATGCACGGGAAGTAGTGGOATGGCGAACACAAATGGAGGATCCCGCGT
CTCGAACAGAGCGCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAG
CGCGGCATACACCACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTA
GCGAAGCGTCCGGTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATG
ATCGOTGGAGCTGATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTICCTTTC
TTOCGCTATGACACTTCCAGCAAAAGGTAGGGCOGGCTGCCAGACGGCTTCCCG
GCGCTGCATGCAACACCGATCGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGC
ATGGGCGCTCCOATGCCGCTCCAGGGCCGAGCGCTGTTTAAATAGCCAGGCCCCC
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GATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCA
CTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCG
CCTCTTCCTCTTCOTTTCAGTCACAACCCGCAAACACTAGTATGACCACCAACCT
GGCTAAGCTGCCTCTCGGCGGCCTCTCTTCTCGGTCGTCCATCGCCGGGGCTCCTC
TGCGCGTGAACAGCCACAGCCGCGAGCGCCACCTGOGGCGCCAAGACCACCGCGA
TCGCCGCTCCCGAGCGGCTGGACTACCTCGACAACGCGGAGGAGGCGCGGLTGC
AGCAGACGGACGCCTTCGCCGAGCTGAAGGCGCTGTCGAGCCGCCAGTCCGTGA
ACCGGCCCCAAAAGGGCGAGCTGTCGTTCCGGCAGTCGCCGACCTTTCAGGACT
GCTTCCCTGGCTCGGAGAAGTGCTACCGCGAGGTGGAGCACGATGGCAAGACGC
TCAAGGTGCCTTTTCGCCGGGTGCACCTGCAGGACGACAACGGCCATTTCGACCT
GTACGACACCTCTGGCCCCCAGGGCGTGAACCCCCGCGAGGGTCTGCCCAAGAT
CCOCTCCTCCTGGOTOGAGCCGCGCGAGUCGCGGEGCGACAAGGTGCAAACGCA
JCAGTACTACGCCAAGCAAGGCATCATCACCGAGGAGATGGCCTTCTGCGCTGC
GCGCGAGCGCATGCGACCCCGAGTTCATCCGGTCTGAGGTGGLCCGGEUETCGEGEC
CATCATCCCTGCGAACAAGCGCCATCTGCGAGCTGGAGCCGACCGTCGTGGGCCG
CAACTTTCTGGTCAAGGTGAACGCCAACATCGGCAACTCTGCGGTCAGCTCGAGC
ATCGAGGAGGAGGTGGAGAAGCTGCAGTGCGAGCACCATCTGGGGTGCCGACACG
GCCATGOACCTGAGCACCGGCAACAACATCCACGAGACGUGCGAGTGGGTGATG
CGCAACAGCCCGGTCCCTGTGGGTACGGTCCCTATCTACCAGTGCCTGGAGAAGG
COGGCGGCATCGTGOGAGAACATCACCTGGGAGCTETTCCGGGAGACGCTGATCG
AGCAGGCCGAGCAGGGCGTCGACTACTTTACCATCCACGCGGGGGTCCTGCTCC
GCTACATCCCCCTCGACGGCGAACCGCGTCACCGGCATCGTCAGCCGCGGCGGETC
TATCCATGCCAAGCTCTGCCTGCTGGACCACACCGAGAACTTCGCCTACATGCAC
TGGGACGAGATCCTGGACATCTGCGCCCAGTACGACATCACCCTGTCGATCGGCG
ACGGCCTGCGCCCCGGUTGCATCGCGGACGCCAACGACGCTGCCCAGTTTGCTGA
GCTGAAGACCCAGGGCGAGCTGACCCGCCGCGCCTGGGCGAAGGACGTGCAGGT
GATGAACGAGGGTCCCGGCCATGTGCCGCTGCACAAGATCCCCGAGAACATGGA
GAAGCAGCTGGACTGOGTGCAGCGAGGCGCCCTTCTACACGCTCGGCCCCCTGGC
GACGGACATCGCGCCTGCGTACGACCACATCACCTCCGCOGATCGGCGCCGCCAC
GATCGGCGCGCTGGGOGACCGCGCTGCTGTGTTACGTGACCCCGAAGGAGCACCT
GGGCCTCCCCOATUGCGACGACGTGAAGGCCOGGGGTGATCGCCTACAAGATCGC
GGCGCACGCGGCTCGACCTGGCGAAGGGTCACCCCTACGCTCAGGAGTGGGATAA
CGCCCTCTICTAAGGCGCGCTTCGAGTTCCGGTGGTACGACCAGTTCCACCTGTCG
CTGGACCCCGTCACCGCCCGCCTGTTCCATCGACGCGACCCTGCCGCAGGAGCCCG
CCAAGACCGCCCACTTCTGCTCCATGTGCGGCCCCAAGTTCTGCTCCATGCAGAT
CACCCAGGACCTCCGCGAGTACGCCAAGAACCATCAAATGGAGGAGGACGAGGC
GATCCAAACCGGCATGGCCCGAGATGTCCCGAGCAGTTCAAGAGCATCGGCGCGGA
GGTCTACCTCGACGAGGCGGTGCTGGAGCACGCOGTAAGCAGCAGCAGCTCGGAT
AGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTG
CTGCCTTGACCTOGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTITG
ATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATAC
CACCCCCAGCATCCCCTTCCCTCGTTTICATATCGCTTGCATCCCAACCGCAACTTA
TCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCG
CACAGCCTTGGTTTGGGCTCCGCCTGTATICTCCTGGTACTGCAACCTGTAAACC
AGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAA
GCTTGAGCTCTTGTTTTCCAGAAGGAGTTGCTCCTTGAGCCTTTCATTCTCAGCCT
CCATAACCTCCAAAGCCGCTCTAATTGTGGAGGGGGTTCGAATTTAAAAGCTTGG
AATOGTTGOTTCGTGCOCTCTGGAACAAGCCCAGACTTGTTGCTCACTGGGAAAAGG
ACCATCAGCTCCAAAAAACTTGCCGCTCAAACCGCGTACCTCTGCTTTCGCGCAA
TCTGCCCTGTTGAAATCGCCACCACATTCATATTGTGACGCTTGAGCAGTCTGTA
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ATTGCCTCAGAATGTGGAATCATCTGCCCCCTGTGCGAGCCCATGCCAGGCATGT
CGCGGGCGAGGACACCCGCCACTCGTACAGCAGACCATTATGCTACCTCACAAT
AGTTCATAACAGTGACCATATTTCTCGAAGCTCCCCAACGAGCACCTCCATGCTC
TGAGTGGCCACCCCCCGGCCCTGETGCTTGCGGAGGGCAGGTCAACCGGCATGG
GGCTACCGAAATCCCCGACCGGATCCCACCACCCCCGCGATGGGAAGAATCTCT
CCCCGGGATGTGGGCCCACCACCAGCACAACCTGCTGGCCCAGGCGAGCGTCAA
ACCATACCACACAAATATCCTTGGCATCGGCCCTGAATTCCTTCTGCCGCTCTGCT
ACCCGGTGCTTCTGTCCGAAGCAGGGGTTGCTAGGGATCGCTCCGAGTCCGCAAA
CCCTTOTCGCGTGGCGGGGCTTGTTCGAGCTGAAGAGC

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

ATGACCACCAACCTGGCTAAGCTGCCTCTCGGCGGCCTCTCTTCTCGGTCGTCCA
TCGCCGGGGCTCCTCTGUGCGTGAACAGCCACAGCCGCGAGCGCCACCTGGGCG
CCAAGACCACCGCGATCGCCGCTCCCGAGCGGUTGGACTACCTCGACAACGCGG
AGGAGGCGCGGCTGCAGCAGACGGACGCCTTCGCCGAGCTGAAGGCGCTGTCGA
GCCGCCAGTCCGTGAACCGGCCCCAAAAGGGCGAGCTGTCGTTCCGGCAGTCGC
CGACCTTICAGGACTGCTTCCCTGGCTCGGAGAAGTGCTACCGCGAGGTGGAGCA
COGATGGCAAGACGCTCAAGGTGCCTTTTCGCCGGGTGCACCTGCAGGACGACAA
CGGCCATTTCGACCTGTACGACACCTCTGGCCCCCAGGGCGTGAACCCCCGCGAG
GGTCTGCCCAAGATCCGCTCCTCCTGGGETGGAGCCGCGCGAGGCGCGGGGCGAC
AAGGTGCAAACGCAGCAGTACTACGCCAAGCAAGGCATCATCACCGAGGAGATG
GCCTTCTGCGCTGCGCGCGAGCGCATGCACCCCOAGTTCATCCGGTCTGAGGTGG
CCCGGGETCGOGCCATCATCCCTGCGAACAAGCGCCATCTGGAGCTGGAGCCGA
CCOTCGTGGGCCGCAACTTICTGGTCAAGGTGAACGCCAACATCGGCAACTCTGC
GGTCAGCTCGAGCATCGAGGAGGAGGTGGAGAAGCTGCAGTGGAGCACCATCTG
GGOTGCCGACACGGCCATGGACCTGAGCACCGGCAACAACATCCACGAGACGCG
COAGTGGGTGATGCGCAACAGCCCGOGTCCCTGTGGGTACGGTCCCTATCTACCAG
TGCCTGGAGAAGGCGGGCGGCATCGTGGAGAACATCACCTGGGAGCTGTTCCGG
GAGACGCTGATCGAGCAGGCCGAGCAGGGCGTCGACTACTTITACCATCCACGCG
GOGGTCCTGCTCCGCTACATCCCCCTGACGGCGAACCGCGTCACCGGCATCGTCA
GCCGCGGCGGCTCTATCCATGUCCAAGCTCTGCCTGCTGGACCACACCGAGAACTT
CGCCTACATGCACTGGGACGAGATCCTGGACATCTGCGCCCAGTACGACATCACC
CTGTCGATCGGCGACGGCCTGCGCCCCGGCTGCATCGCGGACGCCAACGACGCT
GCCCAGTTTGCTGAGCTGAAGACCCAGGGCGAGUTGACCCGCCGCGCCTGGGCG
AAGGACGTGCAGGTGATGAACGAGGGTCCCGGCCATGTGCCGCTGCACAAGATC
CCCGAGAACATGGAGAAGCAGCTGGACTGGTGCAGCGAGGCGCCCTTCTACACG
CTCGGCCCCCTGGCGACGGACATCGCGCCTGCGTACGACCACATCACCTCCGCGA
TCGGCGCCGCCACGATCGGCGCGCTGGGGACCGCGCTIGCTGTGTTACGTGACCCC
GAAGGAGCACCTGGGCCTCCCCGATCGCGACGACGTGAAGGCCGGGGTGATCGC
CTACAAGATCGCGGCGCACGCGGCTGACCTGGCGAAGGGTCACCCCTACGCTCA
GGAGTGGGATAACGCCCTCTCTAAGGCGCGCTTCGAGTTCCGGTGGTACGACCA
GTTCCACCTGTCGCTGGACCCCGTCACCGCCCGCCTGTTCCATGACGCGACCCTG
CCGCAGGAGCCCGCCAAGACCGCCCACTTCTGCTCCATGTGCGGCCCCAAGTTCT
GCTCCATGCAGATCACCCAGGACCTCCGCGAGTACGCCAAGAACCATCAAATGG
AGGAGGACGAGGCGATCCAAACCGGCATGGCCGAGATGTCCGAGCAGTTCAAGA
GCATCGGCGCGGAGGTCTACCTCGACGAGGCGGTGCTGGAGCACGCGTAA

SEQ ID NO: 129
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Codon-optimized 5. cerevisiae sucZ sequence

GGCGCGCCATGCTGCTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGCCAA
GATCAGCGCCTCCATGACGAACGAGACGTCCOGACCGCCCCCTGOTGCACTTCACC
CCCAACAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTACGACGAGAAGGAC
GCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACG
CCCTTCTTCTGGOGGCCACCCCACGTCCGACGACCTGACCAACTGGGAGGACCAG
CCCATCGCCATCGCCCCOAAGUGCAACGACTCCGGCGCCTICTCCGGUTCCATGE
TGOGTGGACTACAACAACACCTCCGGCTTCTICAACGACACCATCGACCCGCGUCA
GCGCTGCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACAT
CTCCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCGT
GCTGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGAGCCC
TCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGATC
TACTCCTCCGACGACCTGAAGTCCTGGAAGCTGOGAGTCCGCGTTCGCCAACGAGG
GCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCA

GCCGGCGGCTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTTCG
AGGCCTTCGACAACCAGTCCCGCGTGETGGACTTCGGCAAGGACTACTACGCCCT
GCAGACCTTCTTCAACACCGACCCGACCTACGGGAGCGCCCTGGGCATCOGCOTG
GGCCTCCAACTGGGAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCTCC
ATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGAGA
CGGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGGCC
CCTGGAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCTACAACG
TCGACCTGTCCAACAGCACCGGCACCCTGCGAGTTCGAGCTGGTGTACGCCGTCAA
CACCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAG
GGCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCT
CCTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCT
ACTTCACCAACCGCATGAGCGTGAACAACCAGUCCTTCAAGAGCGAGAACGACC
TGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGUTGTACTT
CAACGACGGCGACOGTCOGTGTCCACCAACACCTACTTCATGACCACCGGGAACGC
CCTGGGCTCCGTOGAACATGACGACGGGUGGTGGACAACCTGTTCTACATCGACAA
UTTCCAGGTGCGCGAGGTCAAGTGACAATTG

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

GCGGCCGCGTOGGACGAGGGCTACAACCCCGCCTACGGCGCGCGCCCGCTGCGCC
GCGCCATCATGCGCCTGCTGOAGGACGCGUTGOGCCGAGCGCATGCTCGCCGGCG
ACGTCAAGGAGGGCGACTCGGTCATCATGGACGTCGATGGCGATGGCGCCATCA
GCGTCUCTCAACGGAGACCGCACCCACACCACCACCATCGACTCCTCCCCGGCGG
GCATCTCGTAGACGCGAGAGGGAGGGAGGGAGGATTTTCAGAGGGAGATGAGA
CGAGGACTGGGCCOGGGOGCCTTGGGGCGCTGCTGCGAGCGTGGTGAGAGCGCGGC
GOGACGTGCCTITTCTTCTTCCGTGCGCGCGCTCTTGGCCATTGATCCCCGATTCGO
GCCCGCATCCCCCCACTGCCCCCATCATCTTGCCTGTTGTCGTGGCACTGACATA
AACCCCCTGCGCTGCGCTGCTCCGCTACTATTGATATAGGTCTCACGCGCCAATC
TITTTTGCTCCGGGTAACCGTCTGCGACGCCAGAATTCCTTTCTTGCGCTATGACAC
TTCCAGCAAAAGGTAGGGCOGGGCTGCCGACGACGGCTTCCCGGCGCTGCATGCAAC
ACCCATCGATGCTTCGACCCCCCGAAGCTCCTTCGUGGGCTGCATGGGCGCTCCGAT
GCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACAT
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TATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTACAC
AGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGT
TTCAGTCACAACCCGCAAACACTAGTATGGCCACCGCATCCACTTTCTCGGCGTT
CAATGCCCGCTGCGGCGACCTGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCCC
AGCGAGGCCCCTCCCCOGTCGCOGCGGOCGCGCCGCGATCGCCGCTCCCGAGCGGCT
GOACTACCTCGACAACGCOGGAGGAGGCGCGGCTGCAGCAGACGGACGCCTTCGC
CGAGCTGAAGGCGUTGTCCGAGCCGCCAGTCCGTGAACCGGCCCCAAAAGGGCGA
GCTGTCOGTTCCGGCAGTCCGCCGACCTTTCAGGACTGCTTCCCTGGCTCGGAGAAG
TGCTACCGCOGAGGTGCGAGCACGATGGCAAGACGCTCAAGGTGCCTTTTCGCCGG
GTGCACCTGCAGGACGACAACGGCCATTTCGACCTGTACGACACCTCTGGCCCCC
AGGGCGTGAACCCCCGCGAGGGTCTGCCCAAGATCCGCTCCTCCTGGGTGGAGC
CGCGLCAGGCGUGGGOGCGACAAGGTGCAAACGCAGCAGTACTACGCCAAGCAA
GGCATCATCACCGAGGAGATGGCCTTCTGCGCTGCGCGCGAGCGCATGGACCCC
GAGTTCATCCGGTCTGAGGTGGCCCGGGGTCGGGCCATCATCCCTGCGAACAAG
CGCCATCTGGAGCTGGAGCCOGACCGTCGTGGGCCGCAACTTTCTGGTCAAGGTGA
ACGCCAACATCGGCAACTCTGCGGTCAGCTCGAGCATCGAGGAGGAGGTGGAGA
AGCTGCAGTGGAGCACCATCTGGGGTGUCGACACGGCCATGGACCTGAGCACCG
GCAACAACATCCACGAGACGCGCGAGTGGGTGATGCGCAACAGCCCGGTCCCTG
TGGGTACGGTCCCTATCTACCAGTGCCTGGAGAAGGCGGGCGGCATCGTGGAGA
ACATCACCTGGGAGCTGTTCCOGGGAGACGCTGATCGAGCAGGCCGAGCAGGGCG
TCCACTACTTTACCATCCACGCGOGOGTCCTGCTCCGCTACATCCCCCTGACGGC
GAACCGCGTCACCGGCATCGTCAGCCGCGGCGGCTCTATCCATGCCAAGCTCTGC
CTGCTGGACCACACCGAGAACTTCGCCTACATGCACTGGGACGAGATCCTGGAC
ATCTGCGCCCAGTACGACATCACCCTGTCGATCGGCGACGGCCTGCGCCCCGGCT
GCATCGCGGACGCCAACGACGCTGCCCAGTTTGCTCGAGCTGAAGACCCAGGGCG
AGCTCGACCCGCCGCGCCTGGGCGAAGGACGTGCAGGTGATGAACGAGGGTCCCG
GCCATGTGCCGCTGCACAAGATCCCCCGAGAACATGGAGAAGCAGCTGGACTGGT
GCAGCGAGGCGCCCTTCTACACGCTCGGCCCCCTGGCGACGGACATCGCGCCTGL
GTACGACCACATCACCTCCGCGATCGGCGCCGCCACGATCGGCGCGCTGGGGAC
CGCGCTGCTGTGTTACGTGACCCCGAAGGAGCACCTGGGCCTCCCCGATCGCGAC
GACGTGAAGGCCOGGGGTGATCGCCTACAAGATCGCGGCGCACGCGGCTGACCTG
GCGAAGGGTCACCCCTACGCTCAGGAGTGGGATAACGCCCTCTCTAAGGCGCGC
TTCGAGTTCCGGTGGTACGACCAGTTCCACCTGTCGCTGGACCCCGTCACCGCCC
GCCTGTTCCATGACGCGACCCTGCCGCAGGAGCCCGCCAAGACCGCCCACTTCTG
CTCCATGTGCGGCCCCAAGTTCTGCTCCATGCAGATCACCCAGGACCTCCGCGAG
TACGCCAAGAACCATCAAATGGAGCGAGGACGAGGCGATCCAAACCGGCATGGCC
GAGATGTCCCGAGCAGTTCAAGAGCATCGGCGCGGAGGTCTACCTCGACGAGGCG
GTGCTGGAGCACGCGTAACAATTGAAGCAGCAGCAGCTCGGATAGTATCGACAC
ACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACC
TOTGAATATCCCTGUCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGT
ACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGC
ATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGT
CCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCUTCGCACAGCCTTG
GTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAA
TGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTTGAGCTCA
GAATAGTATCGGGTGATGCCGAAGTCAGAACCAGGCAGGGCCTGTCGCCTGAGGT
GGCAACGATGGGAAGCAATCAATCTGGGTACAGTCGTCCGCACGATCCCGTGAT
CTCCCCCACCGACACCTATCCCCGCCCATCCCGGCCCACCCTTTCAGTCCCCTICAG
CATGCATTGTGCACCGCGACAAAGCATGTCTGCTCGTGCACTGGTTCAGGCCACG
GCGCACCGAGTCCTCGCCCTTCGCAGAGTGATCACCCTCCCCGGAACCAGCCACG
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CTCGCTGCTGCGGGCCGATCAGCCGCGCGCACTCCCTGCAACTAGGGACAACTCA
GGCAACCACGCGCCTCACAAGCATGGCCGCCGTGGCATCCAACCCGCTCGTGAC
GGTGGGTGCGCAAGTGCCAGGGGCCTCGTCGTCACGGCGTGCATCCTCGAGGGA
TGCGATCCGGCAACTATATGTCGTTTATCTCCCCACCAATCACAGGATGAGCCCC
TGTCTAGA

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

ACTAGTATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACC
TGCGTCGCTCGGCGOGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCG
CGGGCGCGLCGCGATCGCCGCTCCCGAGCGGCTGGACTACCTCGACAACGCGGA
GOAGGCGOGOCTGCAGCACGACGGACGCCTTCGCCGAGCTGAAGGCGCTAGTCGAG
CCGCCAGTCCGTGAACCGGCCCCAAAAGGGCGAGCTGTCGTTCCGGCAGTCGCC
GACCTTTCAGGACTGCTTCCCTGGCTCGGAGAAGTGCTACCGCGAGGTGGAGCAC
GATGGCAAGACGCTCAAGGTGCCTTTTCGCCGGGTGCACCTGCAGGACGACAAC
GGCCATTTCGACCTGTACGACACCTCTGGCCCCCAGGGCGTGAACCCCCGCGAGG
GTCTGCCCAAGATCCGCTCCTCCTGGGTGGAGCCGCGCGAGGCGCGGGGCGACA
AGUGTGCAAACGCAGCAGTACTACGCCAAGCAAGGCATCATCACCGAGGAGATGE
CCTTCTGCGCTGCGOGCGAGCGCATGGACCCCGAGTTCATCCGGTCTGAGGTGGC
CCGGGUTCGGGCCATCATCCCTGCGAACAAGCGCCATCTGGAGCTGGAGCCGAC
CGTCGTGGGCCGCAACTTTCTGGTCAAGGTGAACGCCAACATCGGCAACTCTGCG
GTCAGCTCGAGCATCGAGCGAGGAGGTGGAGAAGCTGCAGTGGAGCACCATCTGE
GGTGCCGACACGGCCATGGACCTGAGCACCGGCAACAACATCCACGAGACGCGC
GAGTGGGTGATGCGCAACAGCCCGGTCCCTGTGGGTACGGTCCCTATCTACCAGT
GCCTGGAGAAGGCGGGCGGCATCGTGGAGAACATCACCTGGGAGCTGTTICCGGG
AGACGCTGATCGAGCAGGCCGAGCAGGGCGTCGACTACTITACCATCCACGOGG
GGOTCCTGCTCCGCTACATCCCCCTGACGGCGAACCGCGTCACCGGCATCGTCAG
CCGCOGCGGCTCTATCCATGCCAAGCTCTGCCTGCTGGACCACACCGAGAACTTC
GCCTACATGCACTGGGACGAGATCCTGGACATCTGCGCCCAGTACGACATCACCC
TGTCOATCGGCGACGGCCTGCGCCCCGGCTGCATCGCGGACGCCAACGACGCTG
CCCAGTTTGCTGAGCTGAAGACCCAGGGCGAGCTGACCCGCCGCGCCTGGGCGA
AGGACGTGCAGGTGATGAACGAGGGTCCCGGCCATGTGCCGCTGCACAAGATCC
CCGAGAACATGGAGAAGCAGCTGGACTGGTGCAGCGAGGCGCCCTTCTACACGC
TCGGCCCCCTGOGCGACGGACATCGCGCCTGCGTACGACCACATCACCTCCUGCGAT
CGGCGCCGCCACGATCGGCGCGCTGGGGACCGCGCTGCTGTGTTACGTGACCCC
GAAGGAGCACCTGGGCCTCCCCGATCHCGACGACGTGAAGGCCGGGUTGATCGC
CTACAAGATCGCGGCGCACGCGGCTGACCTGGCGAAGGGTCACCCCTACGCTCA
GGAGTGGGATAACGCCCTCTCTAAGGCGCGCTTCGAGTTCCGUGTGGTACGACCA
GITCCACCTGTCGCTGGACCCCGTCACCGCCCGCCTGTICCATGACGCGACCCTG
CCGCAGGAGCCCOGCCAAGACCGCCCACTTCTGCTCCATGIGCGGCCCCAAGTTCT
GCTCCATGCAGATCACCCAGGACCTCCGCGAGTACGCCAAGAACCATCAAATGG
AGGAGGACGAGGCGATCCAAACCGGCATGGCCGAGATGETCCGAGCAGTTCAAGA
GCATCGGCGCGGAGGTCTACCTCGACGAGGCGGTGCTGGAGCACGCGTAACAAT
TG

SEQ ID NO: 132
Chlorella protothecoides actin promoter/5 UTR
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ACTAGAGAGTTTAGGTCCAGCGTCCOTGGGGGOGGOACGGGCTGGUGAGCTTGGGC
CGGGAAGGGCAAGACGATGCAGTCCCTCTGGGGAGTCACAGCCGACTOTGTGTG
TTGCACTGTGCGGCCCGCAGCACTCACACGCAAAATGCCTGGCCGACAGGCAGG
CCCTGTCCAGTGCAACATCCACGGTCCCTCTCATCAGGCTCACCTTGCTCATTGAC
ATAACGGAATGCGTACCGCTCTTTCAGATCTGTCCATCCAGAGAGGGGAGCAGG
CTCCCCACCGACGCTGTCAAACTTGCTTCCTGCCCAACCGAAAACATTATTGTTT
GAGGGGGGOOGGOGGOGGGGCAGATTGCATCGGCGGUGATATCTCGTCGAGGAACAT
CACTGGGACACTGTGGAACACAGTCGAGTGCAGTATGCAGAGCATGTATGCTAGG
GGTCAGCGCAGGAAGGGGGCCTTTCCCAGTCTCCCATGCCACTGCACCGTATCCA
COACTCACCAGGACCAGCTTICTIGATCGGCTTCCGCTCCCGTGOGACACCAGTOTG
TAGCCTCTGCGACTCCAGGTATGCGTGCACCGCAAAGGCCAGCCOATCGTGCCOAT
TCCTGGGGTGCAGCGATATGAGTCAGCCAACTTGGGGCTCAGAGTGCACACTGGG
GCACGATACGAAACAACATCTACACCGTUTCCTCCATGCTGACACACCACAGCTT
CGCTCCACCTGAATGTGGGCGCATGGGCCCGAATCACAGCCAATGTCGCTGCTGO
CATAATGTGATCCAGACCCTCTCCGCCCAGATGCCGAGCGOATCGTGGGCGCTGA
ATAGATTCCTGTTTCGATCACTGTTTGGGTCCTTTCCTTTTCGTCTCGGATGCGCG
TCTCGAAACAGGCTGCGTCGGGCTTTCGGATCCCTTTTGCTCCCTCCGTCACCATC
CTGCGCGCGGGCAAGTTGCTTGACCCTOGGCTGGTACCAGGGTTGGAGGGTATTA
CCGCOTCAGGCCATTCCCAGCCCGUATTCAATTCAAAGTCTGGGCCACCACCCTC
COGCCGCTCTGTCTGATCACTCCACATTCGTGCATACACTACGTTCAAGTCCTGATC
CAGGCGTGTCTCGGCGACAAGGTGTGUTTGAGTTTGAATCTCAAGGACCCACTCCA
GCACAGCTGCTGGTTGACCCCGCCCTCGCAA

SEQ D NO: 133
Chiorella protothecoides EF1IA 3UTR

ACGGAGCGTCOGTGCGGGAGGOGAGTGTGCCCGAGCGGGGAGTCCCGOGTCTGTGCGA
GGCCCGGUAGCTGACGCTGGCOAGCCCTACGCCCCOGAGGGTCCCCCTCCCCTOU
ACCCTCTTCCCCTTCCCTCTGACGGCCGCGCCTUTTCTTGCATGTTCAGCGAC

SEQIDNG: 134
Relevant sequence of A. thaliana THIC expression cassette

GCTCTTCGCCGCCGCCACTCCTGCTCGAGCGCGCCCHGCGCHETGCGCCGUCAGCGC
CTTGGCCTTTTCGCCGCGCTCGTGCGCOTCGCTGATGTCCATCACCAGGTCCATG
AGGTCTGCCTTGCGCCGGCTGAGCCACTGCTTCGTCCGGGCGUGUCAAGAGGAGC
ATGAGGGAGGACTCCTGGTCCAGGGTCCTCGACGTGGTCGCOGCTCTGGGAGCGE
GCCAGCATCATCTGGCTCTGCCGCACCGAGGCCGCCTCCAACTGGTCCTCCAGCA
GCCGCAGTCGCCGCCGACCCTGOCAGCAGGAAGACAGOTOAGGGGGGTATGAATT
GTACAGAACAACCACGAGCCTTGTCTAGGCAGAATCCCTACCAGTCATGGCTTTA
CCTGGATGACGGCCTGCGAACAGCTGTCCAGCGACCCTCGCTGCCGCCGUTTCTC
CCGCACGCTTCITTCCAGCACCGTGATGGCGCUGAGCCAGCGCCGCACGCTGGCGO
TGCGCTTCGCCGATCTCGAGGACAGTCGGGGAACTCTGATCAGTCTAAACCCCCTT
GCGCGTTAGTGTTGCCATCCTTTGCAGACCGGTGAGAGCCGACTTGTTGTGCGCC
ACCCCCCACACCACCTCCTCCCAGACCAATTCTGTCACCTTTTTGGCGAAGGCAT
COGCCTCGGCCTGCAGAGAGGACAGCAGTGCCCAGCCGCTGGGGOTTGGCGGAT
GCACGCTCAGGTACCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGG
GCTGCGAGACGGCTTCCCOGGCGCTGCATGCAACACCGATCGATGCTTICGACCCCCC
GAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCCAGCGUTGT
TTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCAT
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ATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCG
CACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACTC
TAGAATATCAATGATCGAGCAGGACGGCCTCCACGCCGGCTCCCCCGCCGCCTG
GGTGGAGCGCCTGTTCGGCTACGACTGGGCCCAGCAGACCATCGGCTGCTCCGA
CGCCGCCGTAETTICCGCCTGICCGCCCAGGGCCGCCCCGTGCTGTTCAETGAAGACC
GACCTGTCCOGGCGCCCTGAACGAGCTGCAGGACGAGGCCGCCCGCCTGTCCTGG
CTGGCCACCACCGGCGTGCCCTGCGCCGCCGTGCTGGACGTGGTGACCGAGGCC
GGCCGCGACTGGCTGCTGCTGOGGCGAGGTGCCCGGCCAGGACCTGCTGTCCTCCC
ACCTGGCCCCCGCCGAGAAGOTGTCCATCATGGCCGACGCCATGCGCCGCCTGC
ACACCCTGOGACCCCGCCACCTGCCCCTICGACCACCAGGCCAAGCACCGCATCGA
GCGCGCCCGCACCCGCATGGAGGCCGGUCTGGTGGACCAGGACGACCTGGACGA
GUAGCACCAGGGCCTOGCCCCCGCCGAGCTGTTCGCCCGCCTGAAGGCCCGCAT
GCCCCGACGGCGAGGACCTGGTGGTGACCCACGGCGACGCCTGCCTGCCCAACAT
CATGGTGGAGAACGGCCGCTICTCCGGCTTCATCGACTGCGGCCGCCTGGGCGTG
GCCGACCGCTACCAGGACATCGCCCTGGCCACCCGCGACATCGCCGAGGAGCTG
GGCGGCGAGTGGGCCGACCGCTTCCTGGTGCTGTACGGCATCGCCGCCCCCGACT
CCCAGCGCATCGCCTTCTACCGCCTGCTGGACGAGTTCTTCTGACAATIGGCAGC
AGCAGCTCGGATAGTATCGACACACTCTGCGACGCTGGTCGTGTGATGGACTGTTG
CCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCC
TCAGTGTGTTTGATCTTGTGTGTACGCGCTTTITGCGAGTTGCTAGCTGCTTGTGCT
ATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCC
AACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCT
CACTGCCCCTCGCACAGCCTTGGTTIGGGCTCCGCCTGTATTICTCCTGGTACTGCA
ACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACA
CAAATGGAGGATCCACTAGAGAGTTITAGGTCCAGCGETCCGTGGGGGGUGGACGGG
CTGGGAGCTTGGGCCGGGAAGGGCAAGACGATGCAGTCCCTCTGGGGAGTCACA
GCCGACTGTGTGTGTTGCACTGTGCGGCCCGCAGCACTCACACGCAAAATGCCTG
GCCGACAGGCAGGCCCTGTCCAGTOGCAACATCCACGGTCCCTCTCATCAGGUTCA
CCTTGCTCATTGACATAACGCGAATGCGTACCGCTCTTTCAGATCTGTCCATCCAG
AGAGGGGAGCAGGCTCCCCACCGACGCTGTCAAACTTIGCTTCCTGCCCAACCGA
AAACATTATTGTTTGAGGGGGGGGGGGGGGGGGCAGATTGCATGGCGGGATATC
TCGTGAGGAACATCACTGGGACACTGTGGAACACAGTGAGTGCAGTATGCAGAG
CATGTATGCTAGGGGTCAGCGCAGGAAGGGGGCCTTTCCCAGTCTCCCATGCCAC
TGCACCGTATCCACGACTCACCAGGACCAGCTTCTTGATCGGCTTCCGCTCCCET
GGACACCAGTGTGTAGCCTCTGGACTCCAGGTATGCGTGCACCGCAAAGGCCAG
CCGATCGTGCCGATTCCTGGGGETGGAGGATATGAGTCAGCCAACTTGGGGCTCA
CAGTGCACACTGGGGCACGATACGAAACAACATCTACACCGTGTCCTCCATGCT
GACACACCACAGCTTCGCTCCACCTGAATGTGGGCGCATGGGCCCGAATCACAG
CCAATGTCGCTGCTGCCATAATOGTGATCCAGACCCTCTCCGCCCAGATGCCGAGC
GOATCGTGGGCGCTGAATAGATTCCTGTTTCGATCACTGTTTGGGTCCTTTCCTTT
TCGTCTCGGATGCGCGTCTCGAAACAGGCTGCGTCGGGUTITTCGGATCCCTTTTG
CTCCCTCCGTCACCATCCTGCGCGCGGGCAAGTTGCTTGACCCTGGGCTGGTACC
AGGGTTGGAGGGTATTACCGCGTCAGGCCATTCCCAGCCCGGATTCAATTCAAAG
TCTGGGCCACCACCCTCCGCCGCTCTGTCTGATCACTCCACATTCGTGCATACACT
ACGTTCAAGTCCTGATCCAGGCGTGTCTCGGGACAAGGTGTGCTTGAGTTTGAAT
CTCAAGGACCCACTCCAGCACAGCTGCTGGTTGACCCCGCCCTCGCAAACTAGTA
TGGCCACCGCATCCACTTTCTCGGCGTTICAATGCCCGUTGCGGCGACCTGCGTCG
CTCGGCOGGCTCCGGGCCCCGGCGLCCAGCGAGGCCCCTCCCCHTGCGCGGGCG
CGCCGTCCAGGCCGCGGCCACCCGCTTCAAGAAGGAGACGACGACCACCCGCGC
CACGCTGACGTTCGACCCCCCCACGACCAACTCCGAGCGCGCCAAGCAGCGCAA

76



GCACACCATCGACCCCTCCTCCCCCGACTTCCAGCCCATCCCCTCCTTCGAGGAG
TGCTTCCCCAAGTCCACCGAAGGAGCACAAGGAGCGTGGTGCACCGAGGAGTCCGGO
CACGTCCTGAAGGTGCCCTTCCGCCGCGTGCACCTGTCCGGCGGCGAGCCCGOCT
TCCGACAACTACCGACACGTCCGGCCCCCAGAACGTCAACGCCCACATCGGCCTGUG
COAAGCTGCGCAAGGAGTGGATCGACCGCCGCGAGAAGUTGGGUACGCCCCGCT
ACACGCAGATGTACTACGCGAAGCAGGGCATCATCACGCGAGGAGATGCTGTACT
GCGCGACGCGUCGAGAAGCTGGACCCCGAGTTCGTCCGCTCCCAGGTCGCGCGGG
GCCGCGCCATCATCCCCTCCAACAAGAAGCACCTGGAGCTGGAGCCCATGATCG
TGGGCCGCAAGTTCCTGGTGAAGGTGAACGCGAACATCGGCAACTCCGCCGTGG
CCTCCTCCATCOAGCGAGGAGGTCTACAAGGTGCAGTGGGCCACCATGTGGGGCG
CCGACACCATCATGCGACCTGTCCACGGGCCGCCACATCCACGAGACGCGCGAGT
GOATCCTGCGCAACTCCGCGGTCCCCGTUGGCACCGTCCCCATCTACCAGGCGCT
GGAGAAGGTGGACGGCATCGCGGAGAACCTGAACTGGGAGGTGTTCCGCGAGAC
GCTGATCGAGCAGGCCGAGCAGGGCGTGGACTACTTCACGATCCACGCGGGCGT
GCTGCTGCGCTACATCCCCCTGACCGCCAAGCGCCTCGACGGGCATCGTGTCCUGC
GGCGGUTCCATCCACGCGAAGTGGTGCCTGGCCTACCACAAGGAGAACTTCGCC
TACGAGCACTGGOGACCGACATCCTGCGACATCTGCAACCAGTACCGACCTCGCCCTOT
CCATCGGCGACGGCUTGCGCCCCGGUTCCATCTACGACGCCAACGACACGGCCC
AGTTCGCCGAGCTGCTGACCCAGGGCGAGCTCACCGCGCCGCGCOGTGGOGAGAAGG
ACGTGCAGGTGATGAACGAGGGCCCCGGUCACGTGUCCCATGCACAAGATCCCCG
AGAACATGCAGAAGCAGCTGOAGTGGTGCAACGAGGCGCCCTICTACACCCTGG
GCCCCCTGACGACCGACATCGCGCCCGGCTACGACCACATCACCTCCGCCATCGG
CGCGGCCAACATCGGCGCCCTGGGCACCGCCCTGCTGTGCTACGTGACGCCCAA
GGAGCACCTGGGCCTGCCCAACCGCGACGACGTGAAGGCGGGCGTCATCGCCTA
CAAGATCGCCGCCCACGCGGCCOACCTGGCCAAGCAGCACCCCCACGCCCAGGL
GTGGGACCGACGCGCTAGTCCAAGGCGCGCTTCGAGTTCCGCTGGATGGACCAGTTC
GCGCTGTCCCTGGACCCCATGACGGCGATGTCCTTCCACGACGAGACGCTGCCCG
CGGACGGCGCGAAGGTCOGCCCACTTCTGCTCCATGTGCGGCCCCAAGTTCTGCTC
CATGAAGATCACGGAGGACATCCGCAAGTACGCCGAGGAGAACGGCTACGGCTC
CGCCOGAGGAGGCCATCCGCCAGUGGCATGGACGCCATGTCCGAGGAGTTCAACAT
CGCCAAGAAGACGATCTCCGGCGAGCAGCACGGCGAGGTCGGCOGGCGAGATCTA
CCTGCCCGAGTCCTACGTCAAGGCCGCGCAGAAGTGATACGTACTCGAGACGGA
GCGTCGTGCGGGAGGGAGTGTGCCGAGCGGGCGAGTCCCGGTCTGTGCGAGGCCC
GGCAGCTCGACGCTGGCGAGCCGTACGCCCCGAGGOTCCCCCTCCCCTGCACCCTC
TrCCCCTTCCCTCTGACGGCCGCGCCTGTTCTTGCATOTTCAGCGACGAGCTCTTG
TITTCCAGAAGGAGTTGCTCCTTGAGCOTTICATTCTCAGCCTCGATAACCTCCAA
AGCCGCTCTAATTGTGUGAGGGUGGTTCOAATTTAAAAGCTTGGAATGTTCGGTTCGT
GCGTCTGGAACAAGCCCAGACTTGTTGCTCACTGGGAAAAGGACCATCAGCTCC
AAAAAACTTGCCGCTCAAACCGCOTACCTCTGCTTICGCGCAATCTGCCCTGTTG
AAATCGCCACCACATTCATATTGTCGACGCTTGAGCAGTCTGTAATTIGCCTCAGAA
TGTGGAATCATCTGCCCCCTGTGCGAGCCCATGCCAGGCATGTCGCGGGLCGAGE
ACACCCGCCACTCGTACAGCAGACCATTATGCTACCTCACAATAGTTCATAACAG
TGACCATATTTCTCGAAGCTCCCCAACGAGCACCTCCATGCTCTGAGTGGCCACC
CCCCGGCCCTGOTGCTTGCGGAGGGCAGGTCAACCGGCATGGGGCTACCGAAAT
CCCCGACCGGATCCCACCACCCCCGCGATGGOAAGAATCTCTCCCCGGGATGTG
GGCCCACCACCAGCACAACCTGCTGGCCCAGGCGAGCGTCAAACCATACCACAC
AAATATCCTTGGCATCGGCCCTGAATTCCTTCTGCCGCTCTGCTACCCGGTGCTTC
TGTCCGAAGCAGGOGTTGCTAGGGATCGCTCCGAGTCCGCAAACCCTTGTCGCGT
GGCGGGGCTTGTTCGAGUTTGAAGAGC
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SEQ D NG: 135
Codon-optimized A. thaliana THIC with C. protothecoides transit peptide

ATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTC
GCTCGGCGGOGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGLGCGGGT
GCGCCGTCCAGGUCGCGGCCACCCGCTTCAAGAAGGAGACGACGACCACCCGCG
CCACGCTGACGTTCGACCCCCCCACGACCAACTCCGAGCGCGCCAAGCAGCGCA
AGCACACCATCGACCCCTCCTCCCCCGACTTCCAGCCCATCCCCTCCTTCGAGGA
GTGCTTCCCCAAGTCCACGAAGGAGCACAAGGAGGTGGTGCACGAGGAGTCCGG
CCACGTCCTGAAGGTGCCCTTCCGCCGCGTGCACCTGTCCGGCGGCGAGCCCGCC
TTCGACAACTACGACACGTCCGGCCCCCAGAACGTCAACGCCCACATCGGCCTG
GCGAAGCTGCGCAAGGAGTGGATCGACCGCCGCGAGAAGCTGGGCACGCCCCGC
TACACGCAGATGTACTACGCGAAGCAGGGCATCATCACGGAGGAGATGUCTGTAC
TGCGCGACGCGCGAGAAGCTGGACCCCCGAGTTCGTCCGCTCCGAGGTCGCAECGG
GGCCGCGCCATCATCCCCTCCAACAAGAAGCACCTGGAGCTGGAGCCCATGATC
GTGGGCCGCAAGTTCCTGGTGAAGGTGAACGCGAACATCGGCAACTCCGCCGTG
GCCTCCTCCATCGAGGAGGAGGTCTACAAGGTGCAGTGGGCCACCATGTGGGGC
GCCOACACCATCATGGACCTGTCCACGGGCCGCCACATCCACGAGACGCGCGAG
TGGATCCTGCGCAACTCCGCGGTCCCCGTGGGCACCGTCCCCATCTACCAGGCGC
TGGAGAAGGTGGACGGCATCGCGGAGAACCTGAACTGGGAGGTGTTCCGCGAGA
CGCTGATCGAGCAGGCCGAGCAGGGCGTGGACTACTTCACGATCCACGCGGGCG
TGCTGCTGCGCTACATCCCCCTGACCGCCAAGCGCCTGACGGGCATCGTGTCCCG
CGGCGGCTCCATCCACGCGAAGTGGTGCCTGGCCTACCACAAGGAGAACTTCGC
CTACGAGCACTGGGACGACATCCTGGACATCTGCAACCAGTACGACGTCGCCCT
GTCCATCGGCGACGGCCTGCGCCCCOGCTCCATCTACGACGCCAACGACACGGC
CCAGTTCGCCGAGCTGUTGACCCAGGGCGAGCTGACGCGCCGCGCGTGGGAGAA
GGACGTGCAGGTGATGAACGAGGGCCCCGGCCACGTGCCCATGCACAAGATCCC
COAGAACATGCAGAAGCAGCTGGAGTGGTGCAACGAGGCGCCCTTCTACACCCT
GGGCCCCCTGACGACCGACATCGCGCCCGGCTACGACCACATCACCTCCGCCATC
GGCGCGGCCAACATCGGCGCCCTGGEGCACCGCCCTGCTGTGCTACGTGACGCCC
AAGGAGCACCTGGGCCTGCCCAACCGCGACGACGTGAAGGCGGGCGTCATCGCC
TACAAGATCGCCGCCCACGCGGCCGACCTGGCCAAGCAGCACCCCCACGCCCAG
GCGTGGGACGACGCGCTGTCCAAGGCGCGCTTCGAGTTCCGCTGGATGGACCAG
TTCGCGCTGTCCCTGGACCCCATGACGGUGATGTCCTTCCACGACGAGACGCTGC
CCACGUACGGCGCGAAGGTCGCCCACTTCTGCTCCATGTGCGGCCCCAAGTTCTG
CTCCATGAAGATCACGGAGGACATCCGCAAGTACGCCGAGGAGAACGGCTACGG
CTCCGCCCAGGAGGCCATCCGCCAGGGCATGGACGCCATGTCCGAGGAGTTCAA
CATCGCCAAGAAGACGATCTCCGGCGAGCAGCACGGCGAGGTCGGCGGCGAGAT
CTACCTGCCCOGAGTCCTACGTCAAGGCCGCGCAGAAGTGA

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

MAASVHCTEMSVVCNNKNHSARPKLPNSSLLPGFDVVVQAAATRFKKETTTTRATL
TFDPPTTNSERAKQRKHTIDPSSPDFQPIPSFEECFPKSTKEHKEVVHEESGHVILKVPF

RRVHLSGGEPAFDNYDTSGPONVNAHIGLAKLRKEWIDRREKLGTPRYTOMYYAKQ
GHTEEMLYCATREKLDPEFVRSEVARGRAIPSNKKHLELEPMIVGRKFLVKVNANIG
NSAVASSHTIEVYKVQWATMWGADTIMDLSTGRHIHETREWILRNSAVPVGTVPIYQ
ALEKVDGIAENLNWEVEFRETLIEQAREQGVDYFTIHAGVLLRYIPLTAKRLTGIVSRGG
SIHAKWCLAYHKENFAYEHWDDILDICNQYDVALSIGDGLRPGSIYDANDTAQFAEL
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LTQGELTRRAWEKDVQVMNEGPGHVPMHIKIPENMQKQLEWCNEAPFYTLGPLTTD
[APGYDHITSAIGAANIGALGTALLCY VIPKEHLGLPNRDDVKAGVIAYKIAAHAAD
LAKQHPHAQAWDDALSKARFEFRWMDQFALSLDPMTAMSFHDETLPADGAKVAH
FCSMCGPKFCSMKITEDIRKYAEENGY GSAEEAIRQGMDAMSEEENIAKKTISGEQH
GEVGGEIYLPESYVKAAQK

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

GCTCTTCGCCGCCGCCACTCCTGCTCGAGCGCGCCCGCGCGTGCGCCGCCAGCGC
CTTGGCCTTTTCGCCGCGCTCGTGCGCGTCGCTGATGTCCATCACCAGGTCCATG
AGGTCTGCCTTGCGCCGGCTGAGCCACTGCTTCGTCCGGGCGGCCAAGAGGAGC
ATGAGGGAGGACTCCTGGTCCAGGGTCCTCGACGTGGTCGCGGCTCTGGGAGCGE
GCCAGCATCATCTGGCTCTGCCGCACCGAGGCCGCCTCCAACTGGTCCTCCAGCA
GCCGCAGTCGCCGCCCACCCTGGCAGAGGAAGACAGGTGAGGGGGGTATGAATT
GTACAGAACAACCACGAGCCTTGTCTAGGCAGAATCCCTACCAGTCATGGCTITA
CCTGGATGACGGCCTGCGAACAGCTGTCCAGCGACCCTCGCTGCCGCCGCTTCTC
CCGCACGCTTCTTTCCAGCACCGTGATGGCGCGAGCCAGCGCCGCACGCTGGCGC
TGCGCTTCOGCCGATCTGAGGACAGTCGGGGAACTCTGATCAGTCTAAACCCCCTT
GCGCOTTAGTGTTGCCATCCTTTGCAGACCGGTGAGAGCCGACTTGTTGTGCGCC
ACCCCCCACACCACCTCCTCCCAGACCAATTCTGTCACCTTTTTGGCGAAGGCAT
COGGCCTCGGCCTGCAGAGAGGACAGCAGTGCCCAGCCGCTGGGGGTTGGCGGAT
GCACGCTCAGGTACCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGG
GCTGCGAGACGGCTTCCCGGCOGCTGCATGCAACACCGATGATGCTTCGACCCCCC
GAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGT
TTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCAT
ATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCG
CACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACTC
TAGAATATCAATGATCGAGCAGGACGGCCTCCACGCCGGCTCCCCCGCCGCCTG
GGTGGAGCGCCTGTTCGGCTACGACTGGGCCCAGCAGACCATCGGCTGCTCCGA
CGCCOGCCGTGTTCCGCCTGTCCGCCCAGGGCCGCCCCGTGCTGTTCGTGAAGACC
GACCTGTCCGGCGCCCTGAACGAGCTGCAGGACGAGGCCGCCCGCCTGICCTGG
CTGGCCACCACCGGCGTGLCCTGCGCCGLCGTGUTGGACGTGGTGACCGAGGCC
GGCCGCGACTGGCTGCTGCTGGGCGAGGTGCCCGGCCAGGACCTGCTGTCCTCCC
ACCTGGCCCCCGCCCGAGAAGGTUTCCATCATGGCCGACGCCATGCGCCGCCTGC
ACACCCTGGACCCCGCCACCTGCCCCTTCGACCACCAGGCCAAGCACCGCATCGA
GCGCGCCCGCACCCGCATGGAGGCCGGCCTGGTGGACCAGGACGACCTGGACGA
GGAGCACCAGGGCCTGGCCCCCGCCGAGCTGTTCGCCCGCCTGAAGGCCCGCAT
GCCCCACGGCGAGGACCTGGTGGTGACCCACGGCGACGCCTGCCTGCCCAACAT
CATGGTGGAGAACGGCCGCTTCTCCGGCTTCATCGACTGCGGCCGCCTGGGCGTG
GCCGACCGCTACCAGOGACATCGCCCTGGCCACCCGCGACATCGCCGAGGAGCTG
GGCGOGCGAGTGGGCCGACCGCTTCCTGGTGCTGTACGGCATCGCCGCCCCCGACT
CCCAGCGCATCGCCTTCTACCGCCTGCTGGACGAGTTCTTCTGACAATTGGCAGC
AGCAGCTCGOGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTG
CCGCCACACTTGCTGCCTIGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCC
TCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCT
ATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCC
AACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCT
CACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCA
ACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACA
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CAAATGGAGGATCCACTAGAGAGTTTAGGTCCAGCGTCCGTGGGGGGGGACGGG
CTGGGAGCTTGGGCCGGGAAGGGCAAGACGATGCAGTCCCTCTGGGGAGTCACA
GCCGACTGTGTGTGTTGCACTGTGCGGCCCGCAGCACTCACACGCAAAATGCCTG
GCCGACAGGCAGGCCCTGTCCAGTGCAACATCCACGGTCCCTCTCATCAGGCTCA
CCTTGCTCATTGACATAACGCAATGCGTACCGCTCTTTCAGATCTGTCCATCCAG
AGAGGGGAGCAGGCTCCCCACCGACGCTGTCAAACTTGCTTCCTGCCCAACCGA
AAACATTATTIGTTTGAGGGGGGGGGGGGGGGEGGCAGATTGCATGGCGGGATATC
TCGTGAGGAACATCACTGGGACACTGTGGAACACAGTGAGTGCAGTATGCAGAG
CATGTATGCTAGGGGTCAGCGCAGGAAGGGGGCCTTTCCCAGTCTCCCATGCCAC
TGCACCGTATCCACGACTCACCAGGACCAGCTTCTTGATCGGCTTCCGCTCCCGT
GGACACCAGTGTGTAGCCTCTGGACTCCAGGTATGCGTGCACCGCAAAGGCCAG
CCGATCGTGCCGATTCCTGGGGTGGAGGATATGAGTCAGCCAACTTGGGGCTCA
GAGTGCACACTGGGGCACGATACGAAACAACATCTACACCGTGTCCTCCATGCT
GACACACCACAGCTTCGCTCCACCTGAATGTGGGCGCATGGGCCCGAATCACAG
CCAATGTCGCTGCTGCCATAATGTGATCCAGACCCTCTCCGCCCAGATGCCGAGC
GGATCGTGGGCGCTGAATAGATTICCTIGTTTCCGATCACTGTTTGGGTCCTTTCCTTT
TCGTCTCGGATGCGCGTCTCGAAACAGGCTGCGTCGGGCTTTCGGATCCCTTTTG
CTCCCTCCGTCACCATCCTGCGCGCGGGECAAGTTGCTTGACCCTGGGCTGGTACC
AGGGTTGGAGGGTATTACCGCGTCAGGCCATTCCCAGCCCGGATTCAATICAAAG
TCTGGGCCACCACCCTCCGCCGCTCTGTCTGATCACTCCACATTCGTGCATACACT
ACGTTCAAGTCCTGATCCAGGCGTGICTCGGGACAAGGTGTGCTTGAGTTTGAAT
CTCAAGGACCCACTCCAGCACAGCTGCTGGTTGACCCCGCCCTCGCAAACTAGTA
TGGCCACCGCATCCACTTTCTICGGCGTTCAATGCCCGCTGCGGCGACCTGCGTCG
CTCGGCGGGCTCCGGGECCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGLGGGLG
CGCCATGCGCACCGCOTGGGTCGCCAAGCGCCAGGGCCAGACGAACGTCTCCCA
GATGCACTACGCGCGCAAGGGCGTGATCACCGAGGAGATGGACTACGTGGCGAA
GCGCOGAGAACCTGCCCOGTGGAGCTGATCAAGGACGAGGTGGCGCGGGGCCGCAT
GATCATCCCCGCCAACATCAACCACACGAACCTGGAGCCCATGGCCATCGGCAT
CGCCTCCAAGTGCAAGGTCAACGCGAACATCGGCGCGTCCCCCAACTCCTCCAAC
ATCGACGAGGAGGTGGAGAAGCTGCTOGCTGTCCGTGAAGTACGGCGCGGACACG
GTGATGGACCTGTCCACCGGCGGCGGCGACCTGGACGTGATCCGCACCGCCATC
ATCAACGCCTCCCCCGTGCCCATCGGCACGGTGCCCATCTACCAGGCCCTGGAGT
CCGTGCACGGCTCCATCGAGAACCTGACGCCCGACGACTTCCTGCACATCATCGA
GAAGCACGCCCAGCAGGGCGTGCACTACATGACGATCCACGCGGGCCTGCTGAT
COAGTACCTGCCCCTGCTGAAGTCCCGCATCACGGGCATCGTGTCCCGCGGCGGC
GGCATCATCGCCAAGTGGATGCTGCACCACCACAAGCAGAACCCCCTGTACACG
CACTTCGACGAGATCATCGAGATCTTCAAGAAGTACGACGTGTCCTTCTCCCTGG
GCGACTCCCTGCGCCCCGGLTGCACCCACGACGCCTCCGACGACGCCCAGCTGTC
CGAGCTGAAGACGCTGGGCCAGCTGACGCGCCGCGCCTGGGAGCACGACGTCCA
GGTCATGGTGGAGGGCCCCGGCCACGTCCCCATCGACCAGATCGAGTTCAACGT
CAAGAAGCAGATGGAGGAGTGCTCCGAGGCCCCCTTCTACGTGCTGGGCCCCCT
GGTCACCGACATCGCGCCCGGCTACGACCACATCACCTCCGCGATCGGCGCCGCC
ATCGCGGGCTGGCACGGCACCGCGATGCTGTGCTACGTGACGCCCAAGGAGCAC
CTGGGCCTGCCCAACGCGGAGGACGTGCGCAACGGCCTGATCGCCTACAAGATC
GCCGCGCACGCCGCGGACATCGCCCGCCACCGCCCCOGCGLGCGCGACCGCGAC
GACGAGCTGTCCAAGGCGCGCTACAACTTCGACTGGAACCGCCAGTTCGAGCTG
TCCCTGGACCCCGAGCGCGCGAAGGAGTACCACGACGAGACGCTGCCCGCGGAC
ATCTACAAGACCGCGGAGTTCTGCTCCATGTGCGGCCCCAAGTTCTGCCCCATGC
AGACCAAGGTGGACGCCGAGATGCTGGAGGAGCTGGAGGTCTTCCTGGCCAAGG
ACAAGGAGATGGTGTCCCAGCGCTGATACGTACTCGAGACGGAGCGTCGETGCGG
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GAGGGAGTGTGCCGAGCGGGCGAGTCCCGETCTGTGCGAGGCCCGGCAGCTGACG
CTGGCCAGCCGTACGCCCCGAGGGTCCCCCTCCCCTGCACCCTCTTCCCCTTICCCT
CTGACGGCCGCGCCTGTTCTTGCATGTTCAGCGACGAGCTCTTGTTTTCCAGAAG
GAGTTGCTCCTTGAGCCTTTCATTCTCAGCCTCGATAACCTCCAAAGCCGCTCTAA
TTGTGGAGGGGGTTCGAATTTAAAAGCTTGGAATGTTGGTTCGTGCGTCTGGAAC
AAGCCCAGACTTGTTGCTCACTGGGAAAAGGACCATCAGCTCCAAAAAACTTGC
CGCTCAAACCGCGTACCTCTGCTTTCGCGCAATCTGCCCTGTTGAAATCGCCACC
ACATTCATATTGTGACGCTTGAGCAGTCTGTAATIGCCTCAGAATGTGGAATCAT
CTGCCCCCTGTGCGAGCCCATGCCAGGCATGTCGCGGGCGAGGACACCCGCCAC
TCGTACAGCAGACCATTATGCTACCTCACAATAGT ICATAACAGTGACCATATTT
CTCGAAGCTCCCCAACGAGCACCTCCATGCTCTGAGTGGCCACCCCCCGGCCCTG
GTGCTTGCGGAGGGCAGGTCAACCGGCATGGGGCTACCGAAATCCCCGACCGGA
TCCCACCACCCCCGCGATGGGAAGAATCTCTCCCCGGGATGTGGGCCCACCACCA
GCACAACCTGCTGGCCCAGGCGAGCGTCAAACCATACCACACAAATATCCTTGG
CATCGGCCCTGAATTCCTTCTGCCGCTCTGCTACCCGGTGCTTCTGTCCGAAGCAG
GGGTTGCTAGGOGATCGCTCCGAGTCCGCAAACCCTTGTCGCGTGGCGGGGCTTGT
TCGAGCTTGAAGAGCCTCTAGAGTCGACCTGCAGGCATGCAAGCTTGGCGTAATC
ATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAAC
ATACGAGCCGUGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAA
CTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGT
GCCAGCTGCATFAATGAATCGGCCAACGCGCGGGGAGAGGCGUTTITGCGTATTG
GGCGCTCTTC

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

ATGGCCACCGCATCCACTTTCTCGGCOGTTICAATGCCCGCTGCGGCGACCTGCETC
GCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGC
GCGCCATGCGCACCGCGTGGGTCGCCAAGCGCCAGGGCCAGACGAACGTCTCCC
AGATGCACTACGCGCGCAAGGGCGTGATCACCGAGGAGATGGACTACGTGGCGA
AGCGCGAGAACCTGCCCGTGCAGCTOGATCAAGGACGAGGTGGCGCGGGGCCGCA
TCATCATCCCCGCCAACATCAACCACACGAACCTGGAGCCCATGGCCATCGGCAT
CGCCTCCAAGTGCAAGGTCAACGCCGAACATCGGCGCGTCCCCCAACTCCTCCAAC
ATCGACCGAGCGAGGTGCGAGAAGCTGCTGCTGTCCGTGAAGTACGGCGCGGACACG
GTGATGGACCTGTCCACCGGCGGCGGCGACCTGGACGTGATCCGCACCGCCATC
ATCAACGCCTCCCCCGTGCCCATCGGCACCGTGCCCATCTACCAGGCCCTGGAGT
CCGTGCACGGCTCCATCGAGAACCTGACGCCCGACGACTTCCTGCACATCATCGA
GAAGCACGCCCAGCAGGGCGTGGACTACATGACGATCCACGCGGGCCTGCTGAT
CGAGTACCTGCCCCTGGTGAAGTCCCGCATCACGGGCATCGTGTCCCGCGGCGGC
GGCATCATCGCCAAGTGGATGCTGCACCACCACAAGCAGAACCCCCTGTACACG
CACTTCOGACGAGATCATCGAGATCTTICAAGAAGTACGACGTGTCCTTCTCCCTGG
GCOACTCCCTGCGCCCCGGCTGCACCCACGACGCCTCCGACGACGCCCAGCTGTC
CGAGCTGAAGACGCTGGGCCAGCTGACGCGCCGCGCCTGGGAGCACGACGTCCA
GGTCATGGTGGAGGGCCCCGGCCACGTCCCCATCGACCAGATCGAGTTCAACGT
CAAGAAGCAGATGOAGGAGTGCTCCGAGGCCCCCTTCTACGTGCTGGGCCCCCT
GGTCACCGACATCGCGCCCGGCTACGACCACATCACCTCCGCGATCGGCGCCGLC
CTGGGCCTGCCCAACGCGGAGGACGTGCGCAACGGCCTGATCGCCTACAAGATC
GCCGCGCACGCCGCGGACATCGCCCGCCACCGCCCCGGCGCGCGCGACCGCGAL
GACGAGCTGTCCAAGGCGCGCTACAACTTCOGACTGGAACCGCCAGTTCGAGCTG
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TCCCTGOGACCCCOGAGCGCGCGAAGGAGTACCACGACGAGACGCTGCCCGCGGAC
ATCTACAAGACCGCGGAGTTCTGCTCCATGTGCGGCCCCAAGTTCTGCCCCATGC
AGACCAAGGTGGACGCCGAGATGCTGGAGGAGCTGGAGGTCTTCCTGGCCAAGG
ACAAGGAGATGGTGTCCCAGCGCTGA

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

MRTAWVAKROGOTNVSOMHY ARKGVITEEMDYVAKRENLPVELIKDEVARGRMIT
PANINHTNLEPMAIGIASKCKVNANIGASPNSSNIDEEVEKLLLS VKYGADTVMDLST
GGGDLDVIRTAIINASPVPIGTVPIY QALES VHGSIENLTPDDFLHITEKHAQQGVDYM

TTHAGLLIEYLPLVKSRITGIVSRGGGIAKWMLHEHKQNPLY THFDEIEIFKKYDVSF
SLGDSLRPGCTHDASDDAQLSELKTLGOLTRRAWEHDVQVMYEGPGHVPIDQIFFN

VKKQMEECSEAPFY VLGPLV TDIAPGY DHITSAIGAAIAGWHGTAMLCY VIPKEHLG
LPNAEDVRNGLIAYKIAAHAADIARHRPGARDRDDEL SKARYNFDWNRQFRELSLDP

ERAKEYHDETLPADIYK TAEFCSMCGPKFCPMOTKVDAEMLEELEVFLAKDKEMVS
OR

SEQ ID NO: 140

Codon-optimnized peoR gene
CTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTT
CCCOGOGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGG
CTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCC
CCCCATTGCAAAGACATTATAGCGAGCTACCAAAGUCATATTCAAACACCTAGA
TCACTACCACTTCTACACAGGCCACTCGAGUTTGTGATCGCACTCCGCTAAGGGG
GCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAAC

SEQ ID NO: 141
5T TRHIC Coccomyxa C-169 confirmation primer

5-GOGGTCATCGCCTACAAGA-3

SEQ ID NO: 142
3” THIC confirmation primer

5-ACGTCGCGACCCATGCTTCC-3

SEQ 1D NO: 143
3" THIC A. thaliana confirmation primer

5- GCGTCATCGCCTACAAGA-3

SEQ ID NO: 144
57 thiCC Synechosystis sp. confirmation primer

5-COATGCTGTGCTACGTGA-3

SEQ ID NO: 145
C callophylia TE; UTEX 1450 SAD transit peptide underlined
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ctcatgttaccgatgetattcggaagaacggeaaciaageigecggettigaaacacggatgatctegeggaggatageatgtigarty
taacgatgacagagegligctgecigigatcaccgegg

SEQ ID NO: 153
CAACCACGTCTTCAAAGCAA
SEQ ID NO: 154

AGCAATCGCGCATATGAAAT

SEQ 1D NQ: 155
Endogenous Chlorelln protothecoides actin promoter and 5"UTR

GAATTCGAGTTTAGGTCCAGCGTCCGTGGGGOGGGACGGGCTGGGAGCTTGGGL
CGGGAAGGGCAAGACGATGCAGTCCCTCTGGGGAGTCACAGCCGACTGTGTGTG
TTGCACTGTGCGGCCCGCAGCACTCACACGCAAAATGCCTGGCCGACAGGCAGG
CCCTGTCCAGTGCAACATCCACGGTCCCTCTCATCAGGCTCACCTTGCTCATTGAC
ATAACGOAATGCGTACCGCTCTTTCAGATCTGTCCATCCAGAGAGGGGAGCAGG
CTCCCCACCCGACGCTGTCAAACTTGUTTCCTGCCCAACCGAAAACATTATTGITT
GAGGGGGGGGGGEGEGGGGCAGATTGCATGGCGGGATATCTCGTGAGGAACAT
CACTGGGACACTGTGGAACACAGTGAGTGCAGTATGCAGAGCATGTATGCTAGG
GOTCAGCGCAGGAAGGGGGCCTTTCCCAGTCTCCCATGCCACTGCACCGTATCCA
CGACTCACCAGGACCAGCTTCTTGATCGGCTTCCGCTCCCGTGGACACCAGTGTG
TAGCCTCTGGACTCCAGGTATGCGTGCACCGCAAAGGCCAGCCGATCGTGCCGAT
TCCTGGGGTGCAGGATATGAGTCAGCCAACTTGGGGCTCAGAGTGCACACTGGG
GCACGATACGAAACAACATCTACACCGTGTCCTCCATGCTGACACACCACAGCTT
CGCTCCACCTGAATGTGGGCGCATGGGCCCGAATCACAGCCAATGTCGCTGCTGE
CATAATGYGATCCAGACCCTCTCCGCCCAGATGCCGAGCGUGATCGTGGGCGCTGA
ATAGATTCCTGTTITCOGATCACTGTITGGGTCCTTTCCTTTTCGTCTCGGATGCGCG
TCTCGAAACAGGCTGCGTCGGGCTTTCGGATCCCTITTGCTCCCTCCGTCACCATC
CTGCGCGCGGGCAAGTTGCTTGACCCTGGGCTGGTACCAGGGTTGGAGGGTATTA
CCGCGTCAGGCCATTCCCAGCCCGGATTCAATTCAAAGTCTGGGCCACCACCCTIC
CGCCOGCTCTGTCTGATCACTCCACATTCGTGCATACACTACGTTCAAGTCCTGATC
CAGGCGTGTCTCOGGACAAGGTGTGCTTGAGTTTGAATCTCAAGGACCCACTCCA
GCACAGCTGCTGGTTGACCCCGCCCTCGCAACTCCCTACCATGTCTGCT Getaggteca
gggatctitgecatpeacacaggacceeglitgigeaggtecceggtgeatgetgtegetgtecaggaegeeggletgeooccigeac
ceegegggageteaactecteceeatatgeetgecgteeeteccacecacegegacetggeccectiigeagA GGAAGGCGA
AGTCAGCGCCATCGTGTGCGATAATGGATCCGG

SEQ ID NO: 156
Hndogenous Chlorella protothecoides EFla promoter and 5°UTR

GAATTCGCCCTTGAGTTTAGGTCCAGCGETCCOGTOGGGGGGGGCGTGAGACTCCCCC
CTGACCTTCGTATGGCAGGGACTCCTACTTGCCAAGTAATCAGITGACAATGCCA
CTTCAATGCTCGTTGTGGTACACTGACGCGGGTCTAACATACTGGGAAGCATGAA
TTGCCGACATGGACTCAGTTGGAGACAGTAACAGCTCTTIGTGTTCTATCTTCAG
GAACACATTTGGCAGCGCACCCATACAGTGGCGCACACGCAGCTGTACCTGATG
TGGCTCTATTCCCACATGTITCAACTTGATCCAAAAGTCACTCAGACTCTCAGCA

GCTAGACTTGATCGCATCTITTGGCCATGAAGATGCTTGCGCAACTCTAGGAATGG
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GACGAGAAAAGAGCCTGCTCTGATCGGATATTTCCATTCICTGGATGGGACTGAG
ATGATTCTGAAGAAATGCTGCTCGACTTATTIGGAAGAACAGCACCTGACGCATG
CTTTGAGGCTGCTGTGGCTGGGATGTGCTGTATTTGTCAGCATTGAGCATCTACG
GGTAGATGGCCATAACCACGCGCTGCCTATCATGCGGTGGGTTGTGTGGAAAAC
GTACAATGCACAGAAATCAATCCCATTGCGAGCCTAGCGTGCAGCCATGCGCTC
CCTCTGTAGCCCCGCTCCAAGACAAAGCCAGCCAATGCCAGAACCCACATAGAG
AGGGTATCTTCCTAATCGACCTCGCCCATCATTICCTCCAAATTAACTATAATGCCT
TGATTGTGOGAGTTGGCTTTGGCTTGCAGCTGCTCGCGCTGGCACTTTTGTAGGCA
GCACAGGGTATGCCAGUGCCGAACTTTGTGCCCTTGAGCAGGCCACAAGGGCAC
AAGACTACACCATGCAGCTGGTATACTTGGAACTGATACCATTCTTACCAAGCAA
GGCACAGCACAGCCTGCACCGACTCACTTITGCTTGAGCGGGGCACAGCGCCGOG
ACTGATCCTGCGAGUTGTGGGGAGTTCCGACTGTTCTGGACCTCGGTCTCTGAAA
GATGTGTACGATGGGATCAAGTCATICAAGTATGCTCTTCACATGAGCAATCGGG
GGAGACACGOGTGGCCCTAAAGGTGTTCATCTGATICAAGTGTAGTGGGGGGGETG
CTGTTTGTCCCGGGGCGCCCCCCGCTCCCCGACCCCGGAGAAGGGCCCCAGAGG
ACTCGGCCGCCCACAGAGGAATAACCGGGCGTGGCTCGGCCCTGCGCCTCCCTCT
TTCAATATTTCACCTGGTGTTCAGTGCACGGACACGTAAAGAACTAGATACAATG
GCCGAGGGAAAGACGetgagagetigocgtiegtepaccgggeageatcagaaaclecteiteccogecegectigaaa
cgttgaccacgategoctcggacectgelgecegegicgegaacgifceetgeaaacgeegegeagecgteectttticigecgeeg
ceecaceeectegeteecceccitcaatcacaccgeag T GCGGACATGTCGATTCCGGCAAGTCCACC

SEQ ID NO: 157
Endogenous Chilorella protothecoides beta-tubulin promeoter (isoform A)

GAATTCCCTGCAGGAAGAAGGCCGGCAGCAGCTGGTACTTGTCCTTCACCTCCTT
GATCGGCTGGGTGAGCTTGGCCGGGTCGCACGTCOTCOGATGCCGGCATCGCCCAG
CACGCTGTGCOUGGGAGCCGUCATCUGACAACCTTGCGCACTGCTCACCTTGGTCACC
GGCATGGGGTCATGGCGCTGCAGACCAGCGGCCTGTCAGCATGCTGCAGGCATC
TGTGTITTGTAGTAGATACTTTCTGATGCATCACCACACGTTTGGAAGGTCCCCA
AGCCCCTTCAACAGTCTCGACATATCGACACTCGCGCCCTCTTCCTCGTCCCGTGG
CCTGATGAGGGTACGCAGGTACCGCAGCTGCGCCCCETCCCGCCAGTTGCCCTGE
CCCCGCCGOLGUCCAATCTGTTCATIGCCGCTCCCTGGCAGCCGTGAACTTCACAC
TACCGCTCTCTIGTGACCTTCAGCACAGCAGGAATCGCCATTTCACCGGCGGTCGT
TGCTGCGGAGCCTCAGCTGATCTCGCCTGCGAGACCCCACAGTTTGAATTTGCGG
TCCCCACACAACCTCTGACGCC

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

GAATTCCCTCAGGAAGAAGGCCGGCAGCAGCTGGTACTTIGTCCTTCACCTCCTTG
ATCGGCTGGGTGAGCTTCGCAGGATCGCAGTCGTCCGATGCCGGCATCGCCCAGC
ACGCTGTGCGGGGAGCCGGCATCONACAACCTTGGCACTGCTCCCCTTGGTCACCG
GCATGGGGTCATGGCGCTGCAGCCCAGCGGCCTGTCAGCATGCTGCAGGCATCT
GTGTATTGTAGTAGGTACTTCCTGATGCATCAACACACGTTTGGAAGCTCCCCAA
GCCCCTTCAACAGTCTCGACGTATGACACTCGCGCCCTCTTCCTCGCCCCGTGGC
CTGATGAGGGTACGCAGGTACCACAGCTOGCGCCCCGTCCCGCCAGTTGCCCTGGC
CCOGCCGGGCCCAATCTGTTCATTGCCGCTCCCTGGTAGCCGTCGAACTCACATTA
CCGCTCTCTGTGACCTTCAGCACAGCAGGAATCGCCATTICACCGGCGGTCHTTG
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CTGCGGAGCCTCAGCTGATCTCGCCTGCGAGACCCCACAGTTTGAATTTGCGGTC
CCCACACAACCTCTGACGCC

SEQ ID NO: 159
Acyl ACP desaturase

atcaaaggcatagaticacatttgtiggeatigeagagcaatcategegeaggacgaacalcgelcaccaageacgtactgggeaiee
ggaggccicegeaaaticetgeaacaggacicgetgatcagticgeccaaggictacgacgeieectateggegetagacticaacac
atatttcactgteacagectegpc ATGCATCAGGCUTCAGTCTCCACCATGAAGACCATCCAGTC
TCGGCACGCCGGTCCCATCGGACATGTGCAGTCGGGTCGCCGATCGGCGGGGLG
CGCGGGATCCCGCATGGCOGACCCCCGTGGCCGCAGCTACCGTCGCAGCCCOTCGO
TCGGCCCTCAACCTCTCCCCCACCATCATTCGACAGGAGGTGCTCCACTCCGCCA
GCGCCCAGCAACTAGACTGCGTGGCCTCCCTGGCGCCOCGTCTTCGAGTCCCAGAT
CCTCCCCCTCCTGACGCCCGTGGACGAGATGETGGCAGCCCACCGACTTCCTCCCC
GCCTCGAACTCGGAGGCATTCTTCGACCAGATCGGCGACCTGCGGGCGCGATCG
GCGGCCATCCCCGACGACCTGCTGGTCTGCCTGGTGGOGGGACATGATCACGGAG
GAGGCCCTGCCCACCTACATGGCCATGCTGAACACCCTGGACGTCGTGCGCGATG
AGACAGGGCACAGCCAGCACCCCTACGCCAAGTGGACCAGGGCTTGGATCGCGG
AGGAGAACCGCCATGGCGACCTGCTGAACAAGTACATGTGGCTGACGGGGCGGG
TGGGACATGCTGGCGGTGGAGCGCACCATCCAGCCATGCTGGCGGTGGAGCGCA
CCATCCAGCGCCTCATCTCATCGGGCATGGACCCGGGCACGGAGAACCACCCCT
ACCACGCCTITIGTGTTCACCAGCTTCCAGGAGCGCGCCACCAAGCTGAGCCACGG
CTCCACCGCCCGCCTGGCGGTCGCCGCCGGGGACGAGGCCCTGGCCAAGATCTG
CGGGACCATTGCGCGGGACGAGTCGCGCCACGAGGCGGCGTACACGCGGACCAT
GGATGCCATCTTCCAGCGCGACCCCAGCGGGGCCATGGTGGCGTTTGCGCACATG
ATGATGCGCAAGATCACCATGCCCGCCCACCTCATGGACGACGGCCAGCACGGC
GCGCGCAACGGGGGGGCGCAACTTGTTCGACGACTTTIGCGGCAGTGGCGGAGCG
GGCAGGGGTGTACACCGCCGGCGACTACATCGGCATCCTGCGCCACCTCATCOG
GCGCTGGOACGTGGAGGG

SEQ ID NO: 1s)
Acyl ACYP desaturase

MHQASVSTMKTIQSRHAGPIGHVQSGRRSAGRAGSRMATPVAAATVAAPRSALNLS
PTHROQEVLHSASAGQGOLDCVASLAPVFESQILPLLTPVDEMWOQPTDFLPASNSEAFFDQ
IGDLRARSAAIPDDLLVCLVGDMITEEALPTYMAMINTLDVVRDETGHSQHPY AKW
TRAWIAEENRHGDLLNKYMWLTGRVGHAGGGAHHPAMLAVERTIQRLISSGMDPG
TENHPYHAFVETSFQERATKLSHGSTARLAVAAGDEALAKICGTIARDESRHEAAYT
RTMDAIFQRDPSGAMY AFAHMMMREITMPAHLMDDGOQHGARNGGAQLVRRLCGS
GGAGRGVHRRRIHRHPAPPHPALGRGG

SEQ ID NO: 161
Geranyl geranyl diphosphate synthase

attatacalcggeatcgictcaggtiicacgatetgealgctalctatgggactgigactcegeeggecaggiiglygiecscaagaare
cteccegetectgecticteatitecetgacgpgagtegecgetgageaceggeczgatc ATGGGUGTCGGCACACT
CCAAACCCCATATACATGTGGTCGTGCATTCACGCATAGCGCACGGTATGTCCCG
CGACGCGCGGCTCGAAGCCGTGGCCATCCGACGCGCTGCACGGCCGAGGTGAGH
GCACGCCCCTCCGCCAATGGCGCGCAGCCCATGACCGCCTTCGACTTCCGGCAGT
ACATGCAGCAGCGCGCCGCGCTGETGGACGCAGCGCTGGACCTGGCAGTGCCGL
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TGCAGTACCCCGAGAAGATCAACGAGGCCATGCGGTACAGCCTGCTGGCCGGGG
GCAAGCGCOGTGCGCCCCGCGCTCTGCCTCGCTGCCTGCGAGCTCGTGGGCGGCCC
CCTGGAGGCGGCCATGCCCGCCGCCTGCGCCATGGAGATGATCCACACCATGAG
CCTCATCCACGACGACCTCCCCGCCATGGACAACGACGACTTCCGGCGCGGCCA
GCCCGCCAACCACAAGGCCTATGGCCGAGGAGATTGCGATCCTGGCGGGCGACGC
GCTGCTGTCGCTGAGCTTTGAGCACATCGCGCGCGAGACGCGAGGCGTGGACCC
GGTGCGCGTCCTGGCCGCCATCTCGGAGTGGCGCGCGUTGGGCAGCCGCGGGCT
GOTGGCGGGGCAGGTGGTGGACCTGGGTTTCGAGGGCGGCGGCETGGGGCTGGC
CCCGCTGCGCTACATCCACGAGCACAAAACCGCGGCGCTGCTGGAGGCGGCGGT
GGTGTCCGGCGCGCTGCTGGGLGGCGCGEAGGAGGCGGACCTGOAGCGUCTGCG
CACCTACAACCGCGCCATCGGCCTCGCTTTCCAGGTGGTGGGGGACATCCTGGAC
ATCCCGGGGACCAGCGAGGAGCTGGGCAAGACCGCGGGCAAGGACCTGAGCTCC
CCCAAAACCCCCTACCCGTCCCTGGTGGGGCTGGCCAGGTCCAAAAAAATTGCG
GACGAACTGATTGAGGACGCGAAAACCCAACTCACCCAGTACGAGCCGGCCCGA
GCGGCGCCCCTCGTAACCCTGGCCGAAAACATTTGAaaceggaagaactgaclgggggecceec
ctgeececagatacggeggggetectcealeeagtittgggatgggagpagcgacaacegaccecgiaaceelgtgacgegtitgee
tfgeatacglacgeatgectigaaacceatceatgacecteaacaatacetggitgigigtagettggtectgaanaaaaaaanaanaaa
aaaaaasaaaa

SEQ ID NG: 162
Geranyl geranyl diphosphate synthase

MGVGTLQTPYTCGRAFTHSARY VPRRAARSRGHPTRCTAEVRARPSANGAQPMTAL
DFRQYMQORAALVDAALDLAVPLOYPEKINEAMRYSLLAGGKRVRPALCLAACEL
VGGPLEAAMPAACAMEMIHTMSLIHDDLPAMDNDDFRRGOPANHKAYGEEIAILAG
DALLSLSFEHIARETRGVDPVRVLAAISEWRAVGSRGLVAGOQVVDRLGFEGGGVGLA
PLRYIHEHKTAALLEAAVVSGALLGGAEEADLERLRTYNRAIGLAFQVVGDILDIPGT
SEELGKTAGKDLSSPKTPYPSLYVGLARSKKIADELIEDAKTQLTOYEPARAAPLVTLA
ENI

SEQ ID NO: 163
(Gerany? geranyl diphosphate synthase

cagatgec ATGCGCCCTCGGGCCGCGGGCCTGAGGGTCCACGCAGCGTCCTCGGTGG
CCCAGACGCACCAGGCCGCCCCCCCGGCGCACAGGAGOTTCGACGACTACCAGC
CCCGCACCGCCATCCTCTTCCCCGGCCAGGGCGCGCAGAGCGTGGGCATGGCGG
GAGAGCTGGCGAAGGCCGTCCCCGCCGCCGCGGCGCTETTCGACGCCGCCTCCG
ACCAGCTCGGCTATGACCTGCTCCGCGTGTGCGTTGAGGGCCCCAAGGCGCGCCT
GGACAGCACCGCCGTCAGCCAGCCCGCCATCTACGTGGCCAGCCTGGCGGCGGT
GGAGAAGCTGCGCGCGGAGGGCGGGOAGGAGGCACTGGCCGCCATCGACGTCG
CTGCCGOGTCTCTCCTTGGGCGAGTACACCOGCGCTGGCCTTTGCCGGCGCCTTCTC
CTTCGCCGACGGGCTGCGCCTGGTGGCCCTGCGCGGCECCAGCATOCAGGCCGC
CGCCCACGCCGCACCCTCGOGCATGGTCTCCGTCATCGGTCTGCCCTCCGACGCG
GTGGCCGCGCTGTGCCGAGGCCGCCAACGCGCAGGTGGCCCCCCGACCAGGCCGTG
CGCATCGCCAACTACCTCTGCGACGGCAACTACGCCGTCAGCGGTGGGUTGGAG
GGCTGCGCGGCGGTGGAGGGCCTGGCCAAGGCCCACAAGGCGCGCATGACGGTG
CGCCTGOCOOTGGCOGGGCGCCTTCCACACCCCCTTCATGCAGCCGGCGGTGGAG
GCGCTGAGCGCGGGCGUTGGCGCGACACGCCGCTGGTCGCGCCGCGCATCCCCGT
GGTCAGCAACGGGACGCC



SEQ ID NO: 164
(Geranyl geranyl diphosphate synthase

MRPRAAGLRVHAASSVAQTHQAAPPADRREDDYQPRTAILFPGQGAQSVGMAGEL

AKAVPAAAALFDAASDQLGYDLLRVOVEGPKARLDSTAVSQPAIYVASLAAVEKLR
ABGGEEALAAIDVAAGLSLGEYTALAFAGAPSTADGLREVALRGASMOQAAADAAPS
GMVSVIGLPSDAVAALCEAANAQVAPDQAVRIANYLCDGNYAVSGGLEGCAAVEG
LAKAHKARMTVRLAVAGATHTPEMQPAVEALSAGAGGHAAGRAAHPRGQORDA

SEQ 1D NO: 165
Gylceraldehyde 3-phosphate dehydrogenase cDNA sequence

TGTCCATCTCCCCCCACCCTCCATCCAACCATCGTCGACGGCATGCAGGCGCTGT
GTTCTCACCCCGCGTCCCTCACGGCGCGTGCGGTACCCCATGGGUGGGCCAGCCC
AGCACAGCGGOTGTCCAGCGCCGGCCCOGGCCTACACCGGCCTOGTCCCGGCACAC
CCTGGGCTGCCCCAGCACCCCCACCCTCCAGTCCCGCGCCGCGGTCCAGACCCGC
GGCTCCTCCTCCGGCTCCACCACGUGCATGACCACCACCGCCCAGCGCAAGATCA
AGGTGGCCATCAACGGGTTCGGCCGCATCGGCCGCCAGTTCCTGCGCTGCGTGGA
GGGGCGCGAGGACTCGCTGCTGGAGATCGTGGCCGTGAACGACTCCGGCGGCGT
GAAGCAGGCCAGCCACCTGCTCAAGTACGACTCCACCATGGGCACCTTCAACGC
CGACATCAAGATCTCGGGCGAGGGCACCTTICTCCGTCAACGGCCGCGACATCCG
CGTCGTCTCCTCCCGCGACCCCCTGGCCCTGCCCTGGGGCGAGCTGGGCGTGGAC
CTGGTOATCGAGGGGACGGGAGTGTTTGTGGACCGCAAGGGTGCCAGCAAGCAC
CTGCAGGCGGGGGCCAAGAAGGTCATCATCACCGCGCCGGCCAAGGGUTCCGAC
GTGCCCACCTACGTCATGGGCGTCAACGCGGACCAGTACTCCAACTCCGACGAC
ATCATCTCCAACGCCTCCTGCACCACCAACTGCCTGGCGCCCTTTGTCAAGGTGC
TCAACGACCGCTTCGGCATCGTGA

SEQ ID NG: 166
Glyceraldehyde 3-phosphate dehydrogenase

MOQAILCSHPASLTARAVPHGRASPAQRVSSAGPAYTGLSRHTLGCPSTPTLQSRAAV(Q
TRGSSSGSTTRMTTTAQRKIKVAINGFGRIGRQFLRCVEGREDSLLEIVAVNDSGGVK
QASHLLEYDSTMGTENADIKISGEGTESVNGRDIRVVSSRDPLALPWGELGVDLVIEG
TGVFVDREKGASKHLOAGAKKVITAPAKGSDVPTY VMGVNADQYSNSDDISNASCT
TNCLAPFVKVLNDRFGIV

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

gatgitgagaatagtagettgetgectigtegecatgeagagegtgtgegegeagteggitteatgeaagggggceticacceagteee
fgeggaceceecgatgeageaggageeagetegletgeegggeigalggeaaggecggagecticatcaagacegiaaagageag
tgctgecgelctggetgecicecteetectgictgggggtgegggegeactgacctitgatgagetgeagggectgacctacetgeag

glgaagggctetggeategecaacacetgececaceetgictggeggeleciceaacatcaaggacctgaagagegggacctactee
glcaacaagatgtgcetggageccacgiceticaaggteaaggaggaggcacagticaagaacggegaggecgactitgtgeccac

caagclegteacgeglctgaceiacacectggacgagatetctggeeagatgaagatcgacggeageggeggegtogagticaagy
aggaggatggeatcgactatgetgeagteaccgigeageticegggeggegagegegtgeccitectettcaceatcaaggagetly

acgecaaggggactgeegacggcettcaagggegagttcacegtgecctectacegtgggtectecticetggaceceaagggecyc

ggegeetecaccggetacgacaacgeoglggeectgeecgeegeeggegaticegaggagiiggagaaggagaacaacaaglee
accaaggcteigaagggggaggeealctictecatcgecaaggtggacgeegggacagaggaggtaggcaggeatctitgagt
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SEQ ID NO: 168
Oxygen Evolving Complex protein (OBE33)

MOSVCAQSVSCKGAFTQSLRTPRCSRSQLVCRADGKAGAFIKTVKSGAAALAASLL
LSGGAGALTFDELQGLTYLQVKGSGIANTCPTLSGGSSNIKDLKSGTYSVNKMCLEYP
TSFRVKEEAQPFENGEADEVPTKLVTRLTYTLDEISGOMKIDGSGGVEFKEEDGIDY A
AVTVQLPGGERVPFLFTIKELDAKGTADGFKGEFTVPSYRGSSFLDPKGRGASTGYD
NAVALPAAGDSEELEKENNKSTKALKGEAIFSIAKVDAGTGEVAGIFE

SEQ ID NO: 169
Clp protease cDNA sequence

ataatcggaacccagetgeacgeaccateagtgeggcageatgcagaccgicgeagecagcialggegtatigecgeecteegget

ccagegtgacceggaoctegaceageageaageageacticaccacceetcacteecttttecggeticaggegectgaatcatgtgea
teggeegggocagacgoogtcigooaocceccagacecigeageaggecgiggecaagacegtgegeegglegeggeggeegc
accaccagegecgigegegtgacecgeatgatgtttgageggticacegagaaggecatcaaggte eicatgetegegeaggagga
ggctegeegtetggaccacaaclicgtgggpacggageaaatectgeigggettgatiggegagtccacaggeategeegecaagg
tectcaaglegalggocgicacgeigaaagatgegegigtgoasetegagaagalcaicggoeggereascgectitglggcegty

gagatccectteacceceegogecaagegigtgetpgapclgtecctggaggagecticgecagetegeccacaactacatiggeac

ggageacalccigelgggectgolgegegaggotgagpacgioaCelecCgegigelygagaceciggoeaCCcgacceecagas
galccgeactcaggtggtacgeatggotyootgagtegcagoageccgtgggcaccacggtgggeggageotccaccggetecan

caagatgcecaceciggaggagtacggeaccaaceigacegoeccaggecy

SEQ ID NO: 17¢
Clp protease

MQTVAASYGVLAPSGSSVTRGSTSSKQHFTTLTPFSGFRRINHVDRAGQAGSGSPOT
LOQAVGKAVRRSRGRTTSAVRVTRMMFERFTEKAIKYVVMLAQEEARRLGHNFVGT
EQILLGLIGESTGIAAKVLKSMGVTLKDARVEVEKIIGRGSGFVAVEIPFTPRAKRVLE
LSLEEARQLGHNYIGTEHILLGLLREGEGVASRVLETLGADPQKIRTQVVRMVGESQ
EPVGTTVGGGSTGSNKMPTLEEYGTNLTAQA

SEQ ID NO: 171

TCCGGTGTGTTGTAAGTCCA

SEQ ID NO: 172

TITGTCAGAATGTCATATCAA

SEQ ID NO: 173

AACCGCCTTTGTACAACTGCA

SEQ ID NO: 174

CTGACCCGACCTATGGGAGCGCTCTTGGC

SEQ ID NO: 175
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CTTGACTTCCCTCACCTGGAATTTGTCG

SEQ ID NO: 176

GTGGCCATATGGACTTACAA

SEQ ID NO: 177
CAAGGGCTGGATGAATGACCCCAATGCGACTGTIGGTACGACG
SEQ 1D NO: 178
CACCCGTCGTCATGTTCACGGAGCCCAGTGCG

SEQ ID NG: 179
KESS8 Homologous recombination construct SZ725

GCCCTTTGTCATCGTTGGCATGCTTTTTGCOTATGTACCATATGTTGAATGTATAA
TACGAACGGTTGACCGTCTGAGATGCGAGCTTTGGGTCTTGTCAAATGCGTGGCC
GCACGGCTCCCTCGCACCCAGCCCCGAGGCGTCGCGCACCTGGUGAGGAGCAGA
CCCACGCCAAGAAAGTCTAGTCCAGCATGTAACAACATCAGGCAATGTGACGTT
TTCGGTTCCCCATTTCTCTGCCGCTCTTTGACGGCAGGCACGGGCGAGCAACCGG
CGGCGCTCECGTCAGGCACGATGGATGCGGCGCTGCCCACCTGTCAATGTACCCC
ACCAGTCTGTCGATCGCTACAAGCAACCTTGTGCTCCACATTCCCACTTGCAGAC
AGTCTAGTCGATTTTGCCAAGCTGGATGTGAGGATTGGCCATATCTTGGAGGCCA
AGATTCACCCGGATGCTGATGGGTACGTACGCGAGCCAGGCAGGCAGCTGCGTT
GACTTTCTGATTGGCACAAAGCTTTGGCTACTCTCAATACCAACCACGTGCCCCT
TCTGCACACCTGCTTCCTTCTGATGACCACTCGCCACGCATGTCGCAGTCTGTACG
TCGAGCAGATCGACCTCGGCGAGGAGGGGGGCCCTCGCACCATCHETGAGTGGCC
TGGTCCGGCACGTCGACCCTGOGAGGACCTTGTCGGCCGGCGGGTGGTGGTGCTGG
CCAACCTCAAGCCTCGGAGCATCCGCGUGGGTCAAATCGGCTGGGATGCTGCTCT
GCGCCGCCAACGCGGATCACACCGCGGTGGAGCCGCTGCGGGTCCCGGACGCCG
CCOGTGACGGGGOAGCGGGTCTGGGCGGGEGACGAGGCACTCCTGTCCACGGAGC
CTGCCACACCCAATCAGGTAAGGACACGTTATTGGTGCGCATGGTGCGAATGCGT
GOTCTGACCTIGUTGTGGGTATGTGTTGTGGGATTGCGAAACCGAATGAGGGCCGTT
CAGGATTCGAGCCCTTGGCCCCACCCTGCTCATCCTCTCACGCCCGCAGGTCCAGA
AGAAGAAAATCTGGGAGGCAGTACAGCCGCTGCTGAGAGTGAACGCCCAGGGG
ATCGCTACTGTGGCAGGAGAGGCTATGOGTGACCAGTGCGGGGCCACTGACCGCG
CCCACGCTGGTTGACGCCGCGATTTCCTGACGCGAGCGACTGATTCTTGACCTTT
GAGAAGCCACCACAGCACCATTTTCATIGTTCATCCTTGATTTCAGTACGACTTCT
CACCATTTCAGTACTGTAGGACCCCCAAAATAGTGTGATCACGCTCGCAAGGCAC
CTGTGTGATCACGGGGAAGGGCGAATTCCTTTICTTGCGCTATGACACTTCCAGCA
AAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGA
TGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCC
AGOGGCOAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGA
GCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACT
CGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTICCICTTCGTTTCAGTCAC
AACCCGCAAACGGCGCGCCATGCTGCTGCAGGCCTTICCTGTTCCTGCTGGCCGGC
TTCGCCGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCCGACCGCCCCCTG
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GTGCACTTCACCCCCAACAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTAC
GACGAGAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACC
GTCTGGGGGACGCCCTTGTTCTGGGGCCACGCCACGTCCGACGACCTGACCAACT
GGGAGGACCAGCCCATCGCCATCGCCCCGAAGCGCAACGACTCCGGCGCCTTCY
CCOGGCTCCATGGTGGTGGACTACAACAACACCTCCGGCTTCTTCAACGACACCAT
COACCCGCGCCAGCGCTGCGETGGCCATCTGGACCTACAACACCCCGGAGTCCGA
GUAGCAGTACATCTCCTACAGCCTGOGACGGCGGCTACACCTTCACCGAGTACCA
GAAGAACCCCGTGCTGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTC
TGGTACGAGCCCTCCCAGAAGTGGATCATCGACCGCGGCCAAGTCCCAGGACTAC
AACGATCGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGT
TCGCCAACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGT
CCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGCTGATGTICATCTCCATCAAC
CCCGOACECCCCGGCCGOCOGCTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACG
GCACCCACTTCGAGGCCTTCGACAACCAGTCCCGCGTGGTGGACTTOGGCAAGG
ACTACTACGCCCTGCAGACCTTCTTCAACACCGACCCOGACCTACGGGAGCGCCCT
GGGCATCGCGTGGGCCTCCAACTGGGAGTACTCCGCCTTCGTGCCCACCAACCCC
TGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGG
CCAACCCGGAGACGGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCA
GCAACGCCGGCCCCTGGAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCA
ACAGCTACAACGTCGACCTGTCCAACAGCACCGOGCACCCTGGAGTTCGAGCTGG
TGTACGCCGTCAACACCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTC
CCTCTGGTTCAAGGGCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGA
GGTGTCCGCGTCCTCCTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTG
AAGGAGAACCCCTACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAG
AGCOGAGAACGACCTGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATC
CTGGAGCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGA
CCACCGOGGAACGCCCTGGGCTCCUETGAACATGACGACGGGGGTGGACAACCTGT
TCTACATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGATTAATTAACTCGAGGCA
GCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGOTCGTGTGATGGACTGT
TGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGUTTTTATCAAACAG
CCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTG
CTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCOGTTTCATATCGCTTGCATC
CCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTG
CTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTG
CAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAA
CACAAATGGAAAGCTT

SEQ ID NO: 180
Hemologous recombination construct 52726

CCCATGATCACACAGGTGCCTTGCCGAGCOGTGATCACACTATTTTGGGGGTCCTAC
AGTACTGAAATGGTGAGAAGTCGTACTGAAATCAAGGATGAACAATGAAAATGG
TGCTGTGOGTGGCTTCTCAAAGGTCAAGAATCAGTCGCTCGCGTCAGGAAATCGCG
GCGTCAACCAGCOTGGGCGCGOGTCAGTGGCCCCGCACTGGTCACCATAGCCTCTC
CTGCCACAGTAGCGATCCCCTGGGCOTTCACTCTCAGCAGCGGCTGTACTGCCTC
CCAGATTTTCTTCTICTGGACCTGCGGGCGTGAGAGGATGAGCAGGGTGGGGCCA
AGGGCTCAATCCTGAACGGCCCTCATTCGGTTTCCAATCCCACAACACATACCCA
CAGCAGGTCAGACCACGCATTCGCACCATGCGCACCAAATAACGTGTCCTTACCT
GATTGOOGTGTGOCAGGCTCCOTGGACAGCGAGTGCCTCGTCCCCCGCCCAGACCC
GCTCCCCCGTCACGGCGGCGETCCGGCGACCCGCAGCGGCTCCACCGCGGTGTGATC
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CGCOTTGGCOGCGCAGAGCAGCATCCCAGCCGATTTGACCCCGCGCATGCTCCG
AGGCTTGAGGTTOGGCCAGCACCACCACCCOGCCGGCCGACAAGGTCCTCCAGGGT
CACGTGCCGGACCAGGCCACTCACGATGOTGCGAGOGCCCCCCTCCTCGCCGAG
GTCGATCTGCTCGACGTACAGACTGUGACATGCGTGGCGAGTGGTCATCAGAAG
GAAGCAGGTGTGCAGAAGGGGCACGTGGTTGOTATTGAGAGTAGCCAAAGCTTT
GTGCCAATCAGAAAGTCAACGCAGCTGCCTGCCTGGCTCGCGTACAATTCCTTTC
TTGCGCTATCGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTICCCG
GCGCTGCATGCAACACCGATCGATGCTTCCGACCCCCCGAAGCTCCTTCGGGGETGC
ATGGGCGCTCCGATCGCCGCTCCAGGGCGAGCGUTGTTTAAATAGCCAGGCCCCC
GATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCA
CTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCG
CCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACGGCGCGCCATGCTGCTGCAG
GCCTTCCTGTTCCTGCTGGCCGGCTTCGUCCGCCAAGATCAGCGCCTCCATGACGA
ACGAGACGTCCOACCGCCCCCTGUTGCACTTCACCCCCAACAAGGGCTGGATGA
ACGACCCCAACGGCCTOTGGTACGACGAGAAGCGACGCCAAGTGGCACCTGTACT
TCCAGTACAACCCGAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGGCCACGC
CACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGCCCCGAA
GCGCAACGACTCCGGCGCCTTCTCCOGCTCCATGGTGGTGGACTACAACAACACC
TCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCTGCGTGGCCATCTGGA
CCTACAACACCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGGACGGCG
GCTACACCTTCACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACTCCACCCA
GTTCCGCCGACCCCGAAGGTCTTICTGGTACGAGCCCTCCCAGAAGTGGATCATGACC
GCGGCCAAGTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCTGAAG
TCCTGGAAGCTGGAGTCCGUCGTTCGCCAACGAGGGCTTCCTCGGCTACCAGTACG
AGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCAGUACCCCAGCAAGTCCTACT
GGGTGATGTTCATCTCCATCAACCCCGGCGCCCCGGCCGGCGGCTCCTTCAACCA
GTACTTCOTCGGCAGCTTCAACGGCACCCACTTCGAGGCCTTCGACAACCAGTCC
CGCOGTGGTGGACTTCGGCAAGGACTACTACGCCCUTGCAGACCTTCTTCAACACCG
ACCCGACCTACGGGAGCGCCCTGGGCATCGCGTGGGECCTCCAACTGGGAGTACT
CCGCCTTCOTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCAAGTIC
TCCCTCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAG
GCCOGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGOAGCCGETTCGCCALCC
AACACCACGTTGACGAAGGCCAACAGCTACAACGTCCACCTOTCCAACAGCACC
GOUACCCTGOAGTTCUAGCTGUGTGTACGUCUTCAACACCACCCAGACGATCTCCA
AGTCCOTGTTCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAGGACCCCGAGGA
GTACCTCCGCATGGOCTTCOGAGGTGTCCGCGTCCTCCTTCTTICCTGGACCGCGGG
AACAGCAAGGTGAAGTTCGTCGAAGGAGAACCCCTACTTCACCAACCGCATGAGC
GTGAACAACCAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTACAAGGTGTAC
GGCTTGCTGGACCAGAACATCCTGGAGCTGTACTTCAACGACGGCGACGTCGTGT
CCACCAACACCTACTTCATGACCACCOGGGAACGCCCTGGGCTCCGTGAACATGAC
GACGOGOGGGTGCACAACCTGTTCTACATCGACAAGTITCCAGGTGCGCGAGGTCAA
GTGATTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGA
CGCTGOTCOTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATA
TCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTT
TTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTIC
CCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATC
CCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCT
CCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGC
ACGGCGAAGTAGTGGGATGGGAACACAAATGGAAAGCTTGAGUCTCGGTACCCGTA
CCCATCAGCATCCGOGUGTGAATCTTCGGCCTCCAAGATATGGCCAATCCTCACATCC

94



AGCTTGGCAAAATCGACTAGACTGTCTGUAAGTGGGAATGTGGAGCACAAGGTT

GCTTGTAGCGATCGACAGACTGGTGGGGTACATTGACAGGTGGGCAGCGCCGCA
TCCATCGTGCCTGACGCGAGCGCCGCCGGTTGCTCGUCCGTGCCTGCCGTCAAAG
AGCGGCAGAGAAATCGGGAACCGAAAACGTCACATTGCCTGATGTTGTTACATG

CTGGACTAGACTTTCTTGGCGTGGGTCTGCTCCTCGCCAGGTGCGCGACGCCTCG

GGGCTGGOTGCGAGGGAGCCGTGCGGCCACGCATITCGACAAGACCCAAAGCTCG
CATCTCAGACGGTCAACCGTTCGTATTATACATTCAACATATGGTACATACGCAA
AAAGCATG

SEQ ID NO: 181
Homelogous recombination: Targeting casscite for disruption of Profotheca moriformis
stearoyl ACP desaturase coding region ([-tabulin driven suc2 cassette)

TITGGCCCCGCTTTCCAGCTCCGGATCTGCTGGCGTCCGUCGCGAGACGTGACAT
CGCACGTCGCCGEGAGCGCCAGCTTIGATCACTTGGCAGGGGGCCGTGCTCTACA
AATACCAGGCCCCGCGGCGGTCAGTTCGCACATCCAATACCTGCCGAGCCATCTT
GCCTACACTTTTITATCGACTCCTCTACTCTGTTCGCGAGAGCGCTCGGTCCAGGCT
TGGAATTCGCCGAATTCAGCTCGATCAGTCGCTTCTGCAACTGATCTCGGCCGTT
CGCAGACTGCCTTTITCTCAGCTTGTCAGGTAGCGAGTTGTTGTTTTATATTTATTC
GATTTCATCTGTGTTGCATGTICTTGTTCGTGCTGTGCGTTCTTTICTIGGGCCGCGCT
GTCGGGTCGCATGGGCTAGCTGTACTCATGTTAGTCATGCCGGTCCGACCTTGTT
COGAGUGAAGGCCCCACACTGAGCGTGCCCTCTTTCTACACCCCTIGTGCAGAAATT
AGATAGAAAGCAGAATTCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGG
GCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGAC
CCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGC
GCTGTTTAAATAGCCAGGCCCCCOGATTGCAAAGACATTATAGCGAGCTACCAAA
GCCATATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGT
OGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTITCAGTCACAACCCGCA
AACCGGCGCGCCATOGCTGCTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGC
CAAGATCAGCGCCTCCATCGACGAACGAGACGTCCGACCGCCCCCTGGTGCACTTC
ACCCCCAACAAGGGCTGOGATCGAACCGACCCCAACGGCCTGTGGTACGACGAGAAG
GACGCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGG
ACGCCCTTGTTCTGGGGCCACGCCACGTCCGACGACCTGACCAACTGGGAGGAC
CAGCCCATCGCCATCGUCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCA
TGOGTGGTGGACTACAACAACACCTCCGGCTTCTTCAACGACACCATCGACCCGCG
CCAGCGCTGCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTA
CATCTCCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCC
GTGCTGGCCGUCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGAGC
CCTCCCAGAAGTGGATCATOGACCGCGGUCAAGTCCCAGGACTACAAGATCGAGA
TCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGA
GGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAG
CAGOACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAACCCCGGCGCCC
CGGLCGGCGGCTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTT
CGAGGCCTTCGACAACCAGTCCCGCHETGGTGCGACTTCGGCAAGGACTACTACGC
CCTGCAGACCTTCTTCAACACCGACCCGACCTACGGGAGCGCCCTGGGCATCGCG
TGGGCCTCCAACTGGGAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCT
CCATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGA
GACGGAGCTGATCAACCTGAAGGCCGAGCCGATCCTCGAACATCAGCAACGCCGG
CCCCTGOAGCCGUTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCTACAA
CGTCGACCTGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTC
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AACACCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCA
AGGGCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGAGETGTCCGCET
CCTCCTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTTICGTGAAGGAGAACC
CCTACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACG
ACCIGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTA
CTTCAACGACGGCCACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGAAC
GCCCTGGGCTCCOTGAACATGACGACGGGGGTGGACAACCTGTTCTACATCGAC
AAGTTCCAGGTGCGCGAGGTCAAGTGATTAATTAACTCCGAGGCAGCAGCAGCTC
GOGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACA
CITGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTITATCAAACAGCCTCAGTGTG
TTTGATCTTGTGTGTACGCGCTTTTGCCGAGTIGCTAGCTGCTTGTGCTATITGCGA
ATACCACCCCCAGCATCCCCTTCCCTCUTTTCATATCGCTTGCATCCCAACCGCAA
CTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCC
CTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAA
ACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGA
CCGACACGCCCCCGGCCCAGGTCCAGTTCTCCTGGGTCTTCCAGAGGLCCGTCGC
CATGTAAAGTGGCAGAGATIGGCGCCTGATTCGATTTGGATCCAAGGATCTCCAA
TCGGTGATGGGGACTGAGTGCCCAACTACCACCCTTGCACTATCGTCCTCGCACT
ATTTATTCCCACCTTCTGCTCGCCCTGCCGGGCGATTGCGGGCHETTTCTGCCCTTG
ACGTATCAATTTCGCCCCTGCTGGCGCGAGGATTCTTCATTICTAATAAGAACTCA
CTCCCGCCAGCTCTGTACTTTTCCTGCGGGGCCCCTGCATGGCTTGTTCCCAATGC
TTGCTCGATCGACGGCGCCCATTIGCCCACGGCGCTGCCGCATCCATGTGAAGAAA
CACGGAAGAGTGCGAAGACTGGAAGTGAATTAAGAGTATAAGAAGAGGTACCA
AGGOATTCTCAGGTGCTCTTAGGAACGGCITTITCCTTCGCCAAGAGAAACTGCTA
CTGCTCOGTGTCGCCACGGTGGTCAAGCCGCCCCATCTGCGATCCACCAGGCCCAT
CCGCGOACTCGCGATCAGCCTGCTGGATCCGGACTGCCCGACCTGACCGCTCGCAT
CCACCATTACAACCCTCCAATTGGACACCACTCCCACGTCCTAAAGTTCACCATG
CAAGCTGATCGATCGCATTCGCCGATGCACTCGCCTGCCACAGAGGTGTGCGCTT
CGGACTAGCGTGCAGGCGCCCCGAGGCCACCAGCATGCACCGATGGAAGCGGGC
ACGGCCGCTGCTCCAGGTCGCTGGCTCGCTCAGACCCATAGCAACCTCCGCTGCG
TCCCTAAATGTCACACAGAGCGTCTTTGATGGGTACGGATGGGAGAGAATCTGAT
TGGGCATTGCTGGTGCAGTGCAGGAAGATGGCAAGTGCACAGTCAGTCATGCTG
TACAAACTGGTGCCTCGTAGTATTCACTCOTATAGTGCATAGTATCATGCATGGT
COGTTACTTGCAA

SEQ D NO: 182
Homologous recombination: Targeting cassette for distaption of Prototheca moriformis
stearoyl ACP desatarase coding region (suc? cassetie alone)

TTTGGCCCCGCTTTCCAGCTCCGGATCTGCTGGUCGTCCGCCGCGAGACGTGA
CATCGCACGTCGCOGGGAGCGCCAGCTTGATCACTTGGCAGGGGGCCGTGCT
CTACAAATACCAGGCCCCGCGGUGETCAGTTCGCACATCCAATACCTGCCGA
GCCATCITGCCTACACTTTITATCGACTCCTCTACTCTGTTCGCGAGAGCGCTC
GUTCCAGGCTTGGAATTCGCCGAATTCAGCTCGATCAGTCGCTTCTGCAACT
GATCTCGGCCGTTCGCAGACTGCCTTTTCTCAGCTTGTCAGGTAGCGAGTTGT
TGTTITATATTTATTCGATTTCATCTGTGTTGCATCTCTTCTTCGTGCTGTGCGT
TCTTTCTGGGCCGCGCTGTCGGGTCGCATGGGCTAGCTGTACTCATGTTAGTC
ATGCCGGTCCGACCTTGTTCCGAGGAAGGCCCCACACTGAGCGTGCCCTCTTT
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CTACACCCCTTGTGCAGAAATTAGATAGAAAGCAATGCTGCTGCAGGCCTTC
CTGTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGACGAACG
AGACGTCCGACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGA
ACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGCCAACTGGCACCTGT
ACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACGCCCTTGTITCTGGGG
CCACGCCACGTCCGACCGACCTCGACCAACTCGCGAGCGACCAGCCCATCGCCAT
CGCCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTGGTGGAC
TACAACAACACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCT
GCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCT
CCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCG
TGCTGGCCGCCAACTCCACCCAGTTCCGCCGACCCCAAGGTCTTCTGGTACGA
GCCCTCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGAT
CGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTC
GCCAACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAG
GTCCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCA
TCAACCCCGGCGCCCCGGUCGGCGGCTCCTTCAACCAGTACTTCGTCGGCAG
CTTCAACGGCACCCACTTCGAGGCCTTCCGACAACCAGTCCCGCGTGGTGGAC
TTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAACACCCGACCCGACCT
ACGGCAGCGCCCTGGGCATCCCETGGGCCTCCAACTGGGAGTACTCCGCCTT
CGTGCCCACCAACCCCTCGCGCTCCTCCATCTCCCTCGTGCGCAAGTTCICCC
TCAACACCGAGTACCAGGCCAACCCCGGAGACGGAGCTGATCAACCTGAAGG
CCGAGCCGATCCTGAACATCAGCAACGLCGGCCCCTGGAGCCGGTTCGCCA
CCAACACCACGTTGACGAAGGCCAACAGCTACAACGTCGACCTGTCCAACA
GCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGA
CGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAG
GACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTT
CCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTACTT
CACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGACCT
GTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTAC
TTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATCGACCACCGGGA
ACGCCCTGGGLTCOGTGAACATGACGACGGGGGTGGACAACCTGTTCTACAT
CGACAAGTTCCAGGTGCGCGAGGTCAAGTGACCCGACACGCCCCCGGCCCAG
GTCCAGTTCTCCTGGGTCTTCCAGAGGCCCGTCGCCATCTAAAGTGGCAGAG
ATTGCGCGCCTGATTCGATTITGGATCCAAGGATCTCCAATCGGTGATGGGGAC
TGAGTGCCCAACTACCACCCTTGCACTATCGTCCTCGCACTATITATTCCCAC
CTTCTGCTCGCCCTGCCGGGCGATTGCOGGGCGTTTCTIGCCCTTGACGTATCAA
TITCGCCCCTGCTCGCGCGAGCATTCTTCATTCTAATAAGAACTCACTCCCGC
CAGCTCTGTACTTTTCCTGCGGGGCCCCTGCATGGCTTGTTCCCAATGCTTGCT
CCGATCGACGGCGCCCATTGCCCACGGUGCTGCCGCATCCATGTGAAGAAAC
ACGGAAGAGTGCCAAGACTCCAAGTGAATTAAGAGTATAAGAAGAGGTAC
CAAGGGATTCICAGGTIGCTCTTAGGAACGGCTTTTCCTTCGCCAAGAGAAAC
TGCTACTGCTCGTGTCGCCACGGTGGTCAAGCCGCCCCATCTCCGATCCACC
AGGCCCATCCGUGGACTCGCGATCAGCCTGCTGGATCCGGACTGCCGACCTG
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ACCGCTCGCATCCACCATTACAACCCTCCAATTGGACACCACTCCCACGTCC
TAAAGTTCACCATGCAAGCTGATCGATCGCATTCGCCCGATCCACTCGCCTGC
CACAGAGGTGTGCGCTTCGGACTAGCGTGCAGGCGCCCCGAGGCCACCAGC
ATGCACCGATGGAAGCGGGCACCGGCCGCTGCTCCAGGTCGCTGGCTCGCTC
AGACCCATAGCAACCTCCGCTGCGTCCCTAAATGTCACACAGAGCGTCTTTG
ATGGGTACGGATGCGAGAGAATCTCGATTGGGCATTGCTGGTGCAGTGCAGG
AAGATCGGCAAGTGCACACGTCAGTCATGCTGTACAAACTGGTGCCTCGTAGTA
TTGACTCGTATAGTGCATAGTATCATGCATGGTCGTTACTTGCAA

SEQ IP NO: 183
Cuphea wrightii acyl-ACP thicesterase Genbank ACCESSION U56103

VERSION  UB6103.1 GL:1336008

MVARAASSAFF SVPTPGTSFRPGHEFGNWPSSLSVPEFEPDNGGFH
VEANASAHPKANGSAVNLESGSLETPPRSEF INQLPDLSMLLSKITTVEGAAEKQWKRP
GMLVEPFGVDRIFQDGVEFROSFSIRSYEIGVDRTASTIETLMNIFQETSLNHCKSIGL
INDGFGRTPEMCKRDL IWVVTEKIQVEVNRYPTWGDTIEVNTWV SESGENGMGRDWLIS
DCRTGEILIRATSVWAMMNONTRRLSKFPYEVRQE IAPHFVDSAPVIEDDRELHKLDV
KTGDSIRDGLTPRWNDLDVNOHVNNVEY IGWILESVP IEVEETQELCGVTLEYRRECG
RDSVLESVTTMDPAKEGDRCVYQHLLRLEDGADITIGRTEWRPEKNAGANGALSSGKTS
NGNSVS

SEQ D NO: 184
Cuphea wrightii acyl-ACP thicesterase Genbank ACCESSION U56104
VERSION  US§104.1 GI:1336007

MVVAAAASSAFFPVPAPREFTPRPGEIGNWPSSLEQPFKPESNEN
GREQVEANVEPHPKANGSAVSLKSGSLNTLEDPPSSPPPRTFLNQLPDWSRLRTAITT
VEVAARKOF TRLDREXSKRPDMLVDWEGSETIVODGLVFRERFSIRSYETIGADRTASIE
TLMNHLODTSLNHCESVGLLNDGEGRTPEMCTRDLIWVLTEKMOIVVNRYPTWGDTVET
NOWPBOECKIGMGREWLISDONTGEILVRAT SAWAMMINORTRRFSKLPCEVROETAPH
FVDAPPVIEDNDRELHOKFDVETGDSICRGLTPGWNDEF DVNOHVENVKY IGW I LESMPT
EVLETOELCSLTLEYRRECGRESVVESVISMNPSEVGDRSQYQHLLRLEDGAD IMKGR
TEWRPENAGTNRATIST

SEQID NO: i85
Cuphea wrightii beta-ketoacyl-ACP synthase [} Genbank ACCESSION No. U67317
VERSION  U87317.1

MAAAASMVASPFCTWLVASCMSTSFDNDPRSPESVERFPRRERVL
SORGSTFQCLVASCIDPCDOYRS SASLSFLGDRGEFASLF GSKPFMSNRGHRRLRRASH
SGEAMAVALOPAQEAGTERERPVIKORRVVYVTGMGVVTPLGHEPDVFYNNLLDGVSGILS
EIETFRCTOFPTRIAGEIKSFSTDGWVAPKLSKRMDEFMLYLLTAGKEALADGGITDR
VMEELDERKCGVLIGSGMGGMEVENDATEALRVSYKKMNPE CVPFAT THNMGSAMLAMD
LGWMGPNYSISTACATSNFCILNAANHIIRGEADMMLCGGSDAVITPTIGLEGFVACRA
LSQORNSDPTEASRPWDSNRDGEVMGEGAGVLLLEELEHAKKRGATIYAEF LGGSETCD
AYHMTEPHPEGAGVILCIEKALADACVSKEDVNY INAHATSTSAGDIKEYQALARCYG
ONSELRVNSTKSMIGHLLGAAGGVEAVTIVVQATRTCWIHPNLNLEDPDRKAVDAKLLVG
PRERERLNVEVGLSNSFGEGGHNSSILFAPCNY
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SEQ ID NO: 186
Cuphea hockeriana 3-ketoacyl-ACP synthase (Kas4)
Genbank ACCESSION AF060519 VERSION  AF060519.2 Gl:30985500

MATASCMVASPEFCTWLVAACMPTSSDNDPRSLEHERLRLSRRRR
TLESECSLRGSTFQCLDPCNOORFLGODNGFASLFGSKPLRENRGHLRLGRT SHSGEVM
AVAMGRADEVS TNREKPATKORRVVVTOMOVY TPLEGHDPDVY YNNLLDGISGISELIENE
DCEQFPTRIAGEIRSEFSTDCWVAPKF SERMDEFMLYMLTAGKKALADGGITEDAMKEL
NKRECGVLIGSGLGGMEVE SDSIEALRTSYRKISPFOVPESTTNMGSATLAMDLGWMG
PNYSISTACATSNFCILNAANHIIKGEADMMLCGGSDAAVILPVGLGGFVACRALSQORN
NDPTEASRPWDSNRDGEVMGEGAGVLLLEELEHAKKRGATIYAEF LGGSE TCDAY HMT
EPHPEGAGVILCIEKALAQSGVSREDVNY INAHATSTPAGDIKEYQALAHCEGONSEL
RVNSTKSMIGHLLGGAGGVEAVAVVOATRTGWIHPNINLEDPDEGVDAKLLVGPEKEK
LEVEVGLSNSPGFGGHNSSILFAPCH

SEQ ID NO: 187
oleoyl-acyl carrier profein thioesterase [Carthamus tinctorius] (safflower).
Genbank accession no. AAA33019 VERSION

MLSKGAPAAD
AVATGEQPSG
IANLLOEVGG
VOQGEGKVGTR
RLAFPEENNN
DTHELQAITL
LLRSAGSGLE

AVAAMYNASA
VASLREADKE
NHAQGVGEST
RDWILKDYAN
SMEXKIPELED
DYRRIEECOQRDD
INRCRTEWRK

SEQ ID NO: 188

Arabidopsis thaliana (ihale cress) Genbank accession no: NP_566464 VERSION

MIKEVCENIG
KNWMNDPNGP
INGCWSGSAT
AVNGINASSE
GSGMWECPDE
FVPDNGEFRMD
IPREIWLDRS
KVRDLEKADV
ONENEYVVLM
CITSRVYPKL

LWLLLTLLIG
MIYKGIYHLE
TLPNGEPVILL
ROPTTAWLGO
FPVITREGSNG
GTAPRYDYGK
GEOLIQWPVER
IEPSWTDRPOL
CSDOSRESLEK
ATCGEKSSHLFA

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

KDTTFALTHS
RKSLONRLRLG
DGFATTTTMR
GEVIGRATIK
PARYSRLGLYV
IVDSLTSRER
EPAKR

NYVVNLEASH
YOWNPRGAVW
YTGIDPENQG
DEEWRVIIGS
VETSSFGEPN
YYASKTEFDS
EVERLRTRQV
ICSEMNVEVE
EDNDRTTYGA
FNYGYQSVDY

AAA33019.1 Gl:404026

RITGIVIIRR
SLTEDGLSEYK
ELHLIWVTAR
WVMMNEDTER
PRRSDLODMNK
LGNAAGVEEEK

HVYERLTQST
GNIVWAHSTS
VONIARPEKNL
KIHRRGLAIT
EILKHVLEIS
AXKNRRILWGW
ENLRNEVLES
SGLGRPFGLMY
FVDINPHQFL
LNLNAWSMMS

RYNVFLCNSS
BEEVIRCYEV
MHIETIYRYPA
LOKV3DDVRE
HVNNVTY TGW
EINGSVIPKK

NTESPSVNQE
TDLINWDPHE
SDPYLREWKE
YTSKDFLEWE
LODTEHDYYT
TNESSSVEDD
GSRLEVYGVT
LASKNLEEYT
SLRALIDHSYV
AQTE

SSSREVIPLL
GINKTATIET
WSDVIETETW
EYLVFECPRTL
ALESIPPEIZL
DEQDL3RFMH

NP_566464 .1

YRTGFHEQPP
PATFPSAPFD
SFPLNFPLMAPD
KSPEPLHYDD
IGTYDRVEDK
VERKGWSGIQT
AMOADVEVLE
SVYFRIFKAR
VESFGGKGRA

L ACTAGTATGG IGGCCTCCGT GGCCGCCICC TCCICCTITCT TCCCCGIGCEC CTCCTICCTCC

61
121
181
241
301
361
421
481
541
501
661

TCCTCCGCCT
GTGGCCAAGC
CCCAAGATCG
ACCGCCCGCC
GCCGCCATCC
ARGCGECGGCS
CTGGTGTACC
TCCGIGGAGS
GGCCTGATGC
GIGGTGGCCA
ATCRACARCCT

CCGCCAAGGC
CCGCCTLCTIO
ACGACACCARN
GCACCTCCTA
GCACCATCTT
CCGARCGCCGT
GCCAGAACTT
CCCTGATGRAR
ACGGCGGOTY
AGATGCTGGT
GGATCTCCTC

CTCCCELGGU
CTCCGECTGE
GGTGGGCCIG
CHGGCGUGCT
CTCCGCCGCC
GGUCGACGCC
CTCCATCCGC
CCACTICCAG
CGGCTGCAC

GCACGTGGAG
CTCCGGCRAG
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ATCCCCGACG
ATGCRGGCCA
CGCRCCGACG
ARCCAGCTGC
GAGAAGCAGT
TCCGGCGTGG
TCCTACGARGA
GAGACCTCCC
CCCGAGATGA
CGCTACCCCT
AMCGGCATGE

GCCTGGACGT
AGGCCTCCGO
TGGAGGAGGE
CCGACTGGTC
GGACCCTGCT
GCRARGATGGT
TCGGCGTGGA
TGAACCACTG
CCCGLCGURA
GGTGGGGECEA
GCCGCGACTG

GCGCGGCATC
CCGCGICATC
CGCCEroTC
CATGCIGCTIG
GGACTCCAAG
GRAGAACGGC
CARAGCGCGCC
CRAGTGCATC
CCTIGATCTGG
CGTGGTGCAG
GCACGTGCAC



721
781
841
g0t
961
1021
1081
1141
1201

GACTGCCAGA
CACACCCGCC
TCCGAGCGCG
TCCGCCGCCe
CACGTGAACA
GACGGCTRACG
GTGGTGCAGT
CAGCACCTIGC
CCCRAGCAGC

CCGGLCCTGCC
GUCCTGTCCAR
ACGCCGETGCT
ACGTGCGCCE
ACGCTGAAGTA
AGGTGGCCAC
CCCTGACCGC
TECGCCTGGA
AGGCCCGCGA

CATCATGCGC
GCTGCCCGAG
GGACGACRAC
CGGCCTGACC
CGTIGGECTIGG
CATGTCCCTG
CGTIGTCCICC
GGACGGCRCC
CCTGGGUART

GGCACCTCCG
GAGGTGCGCG
GGCCGCAAGC
CCCCGCEGGT
ATTCTGGAGT
GAGTACCGCC
GACCACGCCE
GAGATCGTGC
ATGGGCCTGC

TGTGGETGAT
CCGAGATCAC
TGCCCRAGTT
ACGACTICGA
CCGTGCCCGT
GCGAGTGCCG
ACGGCTCCCC
GCGGCCAGAC
ACCCCACCGA

GATGGACAAG
CCCCTTICTTC
CGACGARCGAC
CGTGARACCAG
GTGGATGCTIG
CATGGACTCC
CARTCGTIGIGC
CGAGTGGCGE
GTCCAAGTGA

1261

TTAATTAACT

SEQ ID NO: 190

Aspergillus awamori, preproglucoamylase G1, Genbank accession no. AABS3296

VERSION AAB59296.1

MSFR3LLALS
VVASPSTDNE
DL3SGAGLGE
PLVRNDLSYVY
APRILCYLOS
NEKEVVDSEFR
RQGELEVTDV
SMSEQYDKSD
TYSSVIVTSW
VIFDLTATTT
YKFIRIESDD

GLVCTGLANY
DYFYTWTRDS
PRFNVDETAY
AQYWHNQTGYD
FWTGSFILAN
SIYTLNDGLS
SLDFFRALYS
GEQLSARDLT
PSIVATGGTT
YTGENIYLVGS
SVEWESDPNR

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

CGAG

ISKERATLDSW
GLVLEKTLVDL
TCIWERPQRD
LWEEVNGSSE
FDESRSGKDA
DESEAVAVGRY
DAATGTYSSS
WSYAALLTAN
TTATPTGSGS
ISQOLGDWETS
EYTVPQACGT

LENEATVART
FRNGDTILLE
GPALRATAMI
FTIAVOHRAL
NTLLGSIHTFE
PEDTYYNGNP
SS3TYSSIVDA
NRRNSVVPAS
VISTSKTTAT
DETALSADREY
STATVTDTWR

ATLNNIGADG
TIENYISAQA
GEGOWLLDNG
VEGSAIATAV
DPEAACDDST
WELCTLARAE
VETFADGEVS
WGETSASSVP
ABKT3TSTSS
TSSDPLWYVT

1,4-alpha-D-glucan glucohydrolase, Genbank accession no. PO7683

VERSION

MOLENLPLKY
VTVIYADGSD
NNNSANYOVS
SREAMLRNIN
NVLEDYVTES
YLTQTHDASY
DFAKRNGDST
NLESVDDGRE
QGNSWELAVT
NLAQNIALAR
APAA

P07683.2

SEFLVLSYFES
NWNNNGNTIA
TSKPTTTTAT
PPGSATGIIA
VETOSTSTVE
VTGTLKPALIF
RASTYSSTAS
TPGSEKILAT
GYAELYYRAZL
DRFLSTVQLEH

SEQ 1D NO: 192
Chlamydomonas reinhardtii hydroxymethylpyrimidine phosphate
XP_001697756, VERSION  XP_001697756.1

MOLFARSPAG
ELEAMATSPR
LTTGIDERVY
MRFAAEREGL
ITEEEVERLOW
GITWELFROV
ENFAYEAWDE
QVMNEGPGHV

VRVQOHAQRK
QUSVNRPOKAR
DTEGPONVDE
DPEFVRSELA
STIWGADTVM
LLDOAEQGVD
ILDICAKYDI
PLNEKIPENMA

LLVSAASIPS
ASYSAPISGES
ATTTTARPIT

ASLSTAGEPDY
NCLGEPKFNP
KDLDYVVINVW
TIANKISSEW
AVAVEDSFAS
KEWIGNGGVT
AHNNGSLAEE

SAKVAGRGRL
DLTFROAPTI
RVGLPKLRKP
RGRAT TEANK
DLSTGHNIFE
YWTTHAGVLL
TLSIGDGLRE
KQLEWCSEAP

SASVQLDIYN
NYEYWTESAS
TTTPPSREER
YYAWTRDAAL
DASGYTGAWG
SNGCEDLWEE
VESNNWIQVS
LYPINKNLES
VSSISLPETK
FDRTTGLSTG

NVRARATAMP
ABCEPDSERM
WVERREANGT
CHLELERCVI
TREWYMRNSPE
RHVPLTANRI
GCIADANDAA
FYTLGPLTTD

100

YDGSTESGKT
INGIKEFYIK
ATFPTGNSTI
TSNVIVYEYN
RPONDGPATR
VNGVHEYTLM
QSVTGGVSERK
YLGNSIGRYP
KFDSSATSGK
ARDLTWSHAS

AWVEGADSGI
IVOCETSHPSG
YTSTATDIVW
GSSCSWCDSEQ
FOPCSPRALA
QLYDALYQWD
IVETHAASNG
CTCAATSAILG
TSCTTPTAVA
VILPAGESFE

TVENIAYSKE
YEVSGRIYYD
SSWIKKQEGT
TTLSGNETIL
ATTEILFADS
VMREGLLLGA
GLDVSTLLAA
EDTYNGNGNS
KYTVGTSDEN
LITASYAKAG

synthase, Genbank accession no.

PAPAEQEKEL
YEEVKYDDET
HARAGVTOMA
GRNEMTEVNG
VEVGTVPIYE
TGIVSRGGST
OFAELKTQGE
IAPGYDHITS

ORLEKCGNAFE
TLRVFPFRRIH
LARAGIISER
NEGNSAVTSS
ALERADGQVE
HARLCLMEHK
LTRRAWEKNY
ATGARTIGAL



GTALLCYVTEP KEHLGLPNRD DVKAGVIAYEK
WRDOFALSLD PVTAQAYHDA TLPQEPAKTA
AMADADMAADD ADLLAAAAFG MEKEMSEKEKQ

SEQ ID NO: 193
thiamine biosynithesis proiein ThiC [Salmenella enterica subsp. enterica serovar Typhimurium str.
LTZ2], Genbank accession no. NP_463033, VERSION  NP_463033.1

METTTLTRRE
DNPOFEENEA
RLADDGLDDL
LERHOHP GMNFE
GNSAVISSIE
EXVNGIAEDL
KWCLSHHEEN
KIAWEYDVQV
GAAMIGWEGC
SKARFEFRWE
ARRQTIEIGM

ORAKAQHFTID
VPVYDTSGPY
REFTGLLTPER
GARLPENITP
EEVEKLVWST
TWEAFRDTLL
FLEEOFREIC
MIEGPGHVEPM
AMLCYVTPKE
DOFNLALDPF
ADMSEDFRAK

SEQ ID NO: 194

aminoglycoside-3'-O-phosphotransferase [Cloning vecior pTAPG).Genbank accession no, ADJE8594,

VERSION  ADJS8594 .1

MIEQDGLHAG
ODEAARLEWL
RRLHTLDPAT
GEDLVVTHGD
LVLYGIABRPD

SPARWVERLE
ATTGVPCARY
CPFDHQAKHR
ACLPNIMVEN
SORIAFYRLL

SEQ ID NO: 195

acyl ACP thioesterase [Brassica

VERSION CAA52070.1

MLELSCHVTHN
VNSCTPADRL
FSTDGEFATTL
SATNEVIGRA
LEDPAQYSML
CDDIVDSLTT

NLHTESFFSD
RAGRLMEDGY
TMRELHLIWY
TERWVMMNQD
ELKPRRADLD
SEIPDDPISK
REKSSR

TLEGTAFPNS
GHPEVATNVG
BRAGKRVTOL
EFVRDEVARG
REGADTVMDL
EQAEQGVDYF
EICARYDVSL
HMTORNMTER
HLGLENKELDV
TARAYHEDETL
GEEIYLEREER

IAAHARDLAK GHPAAASWDL ELSKARFEFR
HFCEBMCGPEF CSMNITQELR QMVOQAEQRQE

SGAQLYH

KRIYVTGSOR
OGLAKLROEW
HYARKGIVTP
RATTPANINH
STGRYTHETR
TIHAGVLLRY
SLGDGLRPGS
LESCHEAPEFY
KOGLTTYKTA
POESCRVAHRE
A

GYDWAQQTIG CSDAAVERLE
LDVVTEAGRD WLLLGEVEGD
IERARTRMEA GLVDQDDLDE
GREFSGFIDCGE RLGVADRYQD
DEFEF

DIRVPMRELQ
IDARNDSEEL
EMEF IATREN
PESEPMIIGR
EWILRNSPVE
VEMTAKRLTG
TODANDEAQE
TLGPLTTDTA
AHAADLAKGH
CSMCCGPERECS

AQOGRPVLEVE
DLLSSHLAPA
EHQGLAPARL
IALATRDIAR

LEPTLIGGSK
DDRSSAYTRE
MGRERIRSEY
NELVEVNANI
IGTVPIYQAL
IVIRGGSIMA
SELHTLGELT
PGYDHETSGI
PGAQIRDNAM
METSQEVRDY

TDLSGALNEL
EXKVIIMADAM
FARLKARMPD
ELGGEWADRE

napus (rape)].Genbank accession no. CAASZ0T0,

SSLFIPVNRR TIAVISSQLR
SYEERFIVRS YEVGINKTAT
TARMHIEIYX YPAWSDVVET
TRRLORVTDE VRDEYLVECP
MNQHVNNVTY IGWVLESIPQ
FTGTNGSAMS SIQGHNESQE

KPALDPLRAV
VETIANLLOE
ETWCOSEGRT
REPRLAFPEE
EIIDTHELOV
LHMLRLSENG

IEADQGSISE
VACNHVOKCG
GTRRDWILRD
NNSSLEKIPK
ITLDYRRECQ
QEINRGRTOW

SEQ ID NO: 196

acyl-ACP thioesterase [Garcinia mangostanal, Genbank accession no. AAB51525

VERSION AAB51525.1

MVATAATSSF
STDDAQLEAP
VODRGLVFRON
WL TWVVTEMO
MMNKLTRRLS
DINQHVNNVE
GHAGNVECOH

FPLTSPS5GDA
RTEFINQLPDW
FEIRSYEIGA
VEVDRYPTWG
KIPEREVREET
YIGWILESAF
VLRLEDGAET

SEQ ID NO: 197

KSGNPGEGSY
SMLLAATTTV
DRTASIETVM
DVVQVDTWVS
GEYFVNEDPV
QFILETRELS
VRGRTEWRFEK

SFGEMKSKSA
FLAAERRKQWMM
NELOETALNH
ASGENGMRRD
VEEDGREVTK
AVTLEYRREC
TINNESIMGO

101

ASSRCGLOVEA
LDWKEPRRPDM
VETAGLLGDG
WLLRDGNTGE
LDDNTADEVR
GRDEVLRELT
IPTDAS

NAQAPTKING
LIDTEGLGRI
FGSTPEMSKR
TLTRAZSSVWY
KGLTPEWNDL
AVSGGEVEDL



Cuphea hookeriana 8:0- and 10:0-ACP specific thioesterase (FaiB2) mRNA, compiste cds., Genbank

accession no. U39834, VERSION 1398341

MVAARAASSAF
SAVSLKSGEL
MLVDEFGLES
GEGRTLEMCK
EILVRATSAY
KGLTPGWNDL
AMDPSKVGVR

FPVEAPGASD
NTQEDTSSSEP
TVODGLVFRY
RDLIWVVIKM
AMMNOETRRL
DVNQHVSNVE
SOYQHLLRLE

SEQ ID NG: 198
acyl-ACP thicesterase FatA [Ricinus communis] (castor bean) Genbank ACCESSION ABS30422
VERSION ABS30422.1

MLEVPCCONAT
VESAACDSLA
SVCGFSTDGEA
LTDYATGOII
ISKLEDPAQY
ECQHDDIVDS
GRTEWRKKSA

DPIQSLISQC
NRLRLGELTE
TTTSMREMHL

GRAT SKWVMM
SKLGLVPRRA

LTSVEPSENL
R

SEQ 1D NO: 199
stearoyl-acyl-carrier protein desaturase [Ricinus communis] Genbank ACCESSION AAAT74692
VERSION AAAT4692.1

FROT TENOKK
ENLEKEPFMPP
ASDGEDEQVR
WAIWTRAWTA
TSFQERATFI
V9LAFADMMRE
KLTGLSAEGY

KVRKKTMALR
REVHVQVTHS
ELRERAKEIP
EENRHGDLLN
SHGNTARGAK
KISMPAHLMY
KAODYVCRLE

SEQ ID NO: 260
stearoy-ACP desaturase [Olea europaea] Genbank ACCESSION AABG7840 VERSION

AABETB40.1

MAILKLCEPPH
PEKREIFNSL
YFIVLVGDMI
LYLSGRVIDMK
GRLELAQICG
QDDNLEENES
IRRLEERAQS

EMPSFPDART
NNWAQENTILY
TEEALPTYQT
QIEKTIQYLI
ITAARDEKREE
SVAQRLGVYT
RVKEASATPFE

SEQ Iy NO: 261

Myristoyi-acy! carrier protein thioesterase, chioroplastic; Cuphea hookeriana, Genbank ACCESSION

HEGEFGNWES
PPRTIFLHOLFE
SFSIRSYEIG
QIKVNRYPAW
SKELFYEVHOE
YIGWILESMP
DGTAIVNGAT

RFELTHFNNRP
DCEFSYKEKFET
TWYTARMAIE
NODTRRLOKY
DLIOMNGHVNN
FAVSELRGTN

LNPEFLSQTOK
MPPOKIEIFK
DDYEVVLVGD
KYLYLSGRVD
EHGDIKLAQT
DGRDONLEDH
PRIRRLEERA

RSHRVEMAST
LLEDVDECWO
MLNTLDGVRD
GCECMDPRTEN
TAYTKIVEKL
AKDYADILER
SWIFGREINL

Q38513 VERSION  (Q39513.1

MVATRASSAF FPLPSADTSS RPGELGNEPS
PVGLEKSGGLE TQEDAHSAPP PRTFINQLPD
MLVDPFGLGS IVQODGLVERQ NFSIRSYEIG

SLSPEFKEKS
DWSRLLTAIT
TDRTASIETL
GDIVEINTRE
IVPLEVDEFRPY
TEVLETQELC
EWRPENAGAN

YETRRPSIFT
VRSYEVGINK
IYKYPAWSDV
TDDVREEYLV
VIYIGWVLES
GSATTTAGDE

LPSFALPPMA
SLONWAEENT
MITEEALPTY
MROIERTIQY
CGTIAADEKR
FSAVAQRLGV
QOGRAKFEARPTM

THSPSMEVGK
PSDELPDSAS
ETGASLTPWA
NPYLCEIYTS
FEIDPDGTVL
LVGRWDEIEKL

IPNGGFOVKA
TVPVESKRPD
MNHLOET SLN
SRLOGKIGMGER
TEDSDLKVHEE
SLALEYRREC
GATSTGKTAN

FESSKNSSAS
TATVETIANL
VEVETWCQSE
FCPRELRLAE
IPQEIIDTHE
DCRNFLHLLRE

STRESPKEYMA
LVHLEPVERC
QTMLNTLDGY
LIGSGMDPRT
HETAYTKIVE
YTAKDYADIL
PESWIFDROV

VEKPFTPPRE
EGFDEQVMEL
IWITRAWTAER
FOERATEISH
ALADMMRERY
TGLSGEGREA

NDSAHPKANG
MHDRESKRPD
HCKSTGILLD
DWLISDCNTG
FREVETGDSTIQ
GRDSVLESVT
GNSVS

LOQAVYVIDISS
LOEVGCNRAQ
GRIGTRRDWI
PEENNRSSKE
LOTEITLDYRR
LEGDGLEINR

STLESGSKEV
WOPODEFLPDP
RDETGASPTS
ENSPYLGETY
KELEREIDEDGT
EFLVGRWEVD
KL

VHVOQVTHISLA
RERCEEIFRDD
NRHGDLLNEY
GNTARLAKEH
SMPAHIMYDG
QDYVCTLPPR

SLEPLEPEST PNGGLOVEAN ASAPPKINGS
WSMLLAATTT VEFLAAEKQOWM MLDWKPERED
ADRTASIETV MNHLOETALN HVKIAGLSND
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GFGRTPEMYK RDLIWVVAKM QVMVNRYPTW
EILTRASSVW VMMNQKTRRL SKIPDEVRNE
REKGLTPRWND LDVNQHVNNYV KYIGWILEST
TAMDPSGGEGEY GSQFQHLLRL EDGGEIVEGR

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

AACT2882.1

MVATAASSAF
SVGLKSCSLK
MLVDPEGLGS
GFGRTPEMYK
EILTRASSVHW
REGLTPEWND
TAADPSGRGE

FEVSSPVTSS
TOEDTPSAPA
IVQHGLVEFRG
KDL IWVVAKM
YVMMNOKTRRL
LDVNOHVNNY
GSOFQHLLRL

SEQ ID NO: 203
Ug FatB2 [Umbellularia californica], Genbank ACCESSION AAC48001 VERSION  AAC48001.1

MVTTESLASAFE
STLHGWSMPL
RETSIVAVMN
TVEVEAWIGA
PLFLERKFAVEK
SIYENHHLSS
WRPERTDSFE

FEMKAVMLAP
ELITTIFSAA
YLOEAACNHA
AGNIGMRRHF
EGE IKKLQKE
ITLEYRRECT
GISERFPQOE

SEQ ID NO: 204

paimitoyl-ACP thicesterase [Eiaeis guineensis], {African oii palm).

REPGKPGNGSS
PRTFINQLED
NFSIRSYEIG
QVMVNRYPTW
SKIPDEVRHE
KYIGWILEST
EDGGEIVEGR

DGSGIKPRSS
ERQWTNLVSK
ESLGLLGDGE
LVRDCKTGHI
NDSTADYIQG
RGRALOSLTT
PHN

ABDB3939 VERSION ABDS83939.1

MVASTAASAF
SKINGARKVGL
KPRRFDMLTD
AGLMGDGEFGA
RDHRTGOTIL
DTTDYVKEGL
SVLQSLTAVA

FPTESFSPTA
KAESOKAEED
AFSLGKIVGD
TPEMSERNLI
RATRVWVMMN
TPRWSDLDVN
NDCTGGLPEA

SEQ ID NO: 205

palmitoyl-acyl carrier protein thioesterase [Elaeis guineensis] (African oil palm) Genbank ACCESSION

SAKASKTIGE
ARPSSAPRTE
GLVFEONFST
WVVTEVRVLI
ENTRELSKVE
QHVNNVEYIG
SIECQHLLOL

AAD42220 VERSION AAD42220.2

MVAS IVAWAF
DKINGAKVGL
KPRRPDMLTG
AGLLGDGFGA
RDYRTGQTIL
DTADY TRWGL
SVLOSLTAVA

FRTPSFSPTA
KAESQRAEED
AFSLGKIVQD
TPEMSKRNLI
RATSIWVMMD
TPRWSDLDVN
NDCTGGLPEA

SEQ 1D NO: 206

SARKASKTIGE
AAPSSAPRTE
GLVFRQUNFST
WVVTEMOVLI
KHTRKLSKMP
DHVNNVEY TG
SIECOHLLOL

GDTVEVNTWY
IEPHFVDSPPR
PPEVLETQEL
TEWRPRKNGVI

SFSPIKPEEV
WSMLLAATTT
ADRTASIETV
GDIVEVNTHV
IEPHEVDSPR
POEVLETQEL
TEWRPKTAGE

GLOVRAGKED
PPOLLDDHLG
CETLEMSRRD
LARCTSVIEVM
CWTPRWNDLD
VCGGSSEAGT

GSENLDARGI
YNQLPDWSVL
RSYEIGADRT
EHYPSWGDVV
EEVRAEIGPY
WILESAPISI
ECGAEIVRGR

GSENLNVRGI
YNQLPDWSVL
RSYEIGADRT
EHYPSWCEDVY
EEVRAEIGPY
WILESAPIST
ECGAEIVRGR
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AKSGENGMRR
VIEDDDRELP
CS5LTLEYRRE
NGVVPTGESS

ANGGLOVEAN
VELAARKOWM
MNHLOETALN
ARSGENGMRR
VIEDDDRELR
CSLTLEYRRE
NGATPSGETS

NESCEMINGTE
LHGLVERRTE
LIWVVRRTHV
MNMRTRRLSK
VNOHVNNIKY
ICEHLLOLED

DWLISDCNTG
KLDEKTADSI
CGRESVLESL
PGLDY3

ASAPPEINGS
MLDWEKFPERPD
HVESAGLMND
DWLISDCNTG
KLDDKTADST
CORESVLESL
PGDS

VEDTEGLEKGR
ATRCSEVGED
VVERYPAWGD
IPOEVRGEID
VOGWIFKSVEPD
GSEVLRGRTD

Genbank ACCESSION

IAKFTS3SAR
LAAVTT IFLA
ASTETLMNHL
EVDTWVGPAG
FVERBAIVDE
LENHELASMT
TOWRPREASG

IARPTESEAA
LAAVITIFLA
ASIETLMNHL
EVDTWVGASG
FMEHAATIVDE
LENHELASMT
TOWRPRRASG

MOGKVMAQAYV
AEKQWTLLDW
QETALNHVRS
KNGMRRDWHY
DSRELEKLDE
LEYRRECGRD
PTSAGSA

KOGKVMAQAY
ABKOWTLLDW
OETALNHVRN
KNGMRRDWHY
DSRELPRKLDD
LEYRRECGRD
PTSAGSA



palmitoyl-ACP thicesterase [Elaeis guineensisl. Ganbank ACCESSION AAL15845 VERSION

AAL15645.1

FYNQLPDWSV
IRSYEIGADR
IKHYPSWGDV
FEEVRAELGPE
GWILESAPIS
LECCTELVEG

LLAAVTTIFL
TASTETLMNE
VEVDTWVGET
YFVERAATIVD
FLENHELASM
RTEWRPKHSL

SEQ ID NO: 207
FATRE [Populus tomentosal. Genbank ACCESSION ABC47311

MVATAATSSE
PVGLTASVET
DMLIDPFGIG
DEFGSTPEMS
CETLTRASSL
IRKGLTFPRWN
LTAVSGAGIG
A

FPVPSFPFPGEDA
AFKEDVVSSPE
RIVGDGLVES
KRNLIWVVTR
WVMMNEVTRER
DLDVNOQHVNN
NLGGPGEVEC

SEQ ID NO: 208

FATB (fatty acyl-ACP thicesterases B); acyl carrier/ acyi-[acyl-carrier-protein] hydrolase [Arabidopsis
thaliana). Genbank ACCESSION NP_172327 VERSION

MVATSATSSE
VGLPGSVRIV
DMLVDPEGIG
DGFGSTPEME
CETLTRASSY
VRESGLTPRWS
LTAVTGCDIG

FPVPSSS5LDE
RTDTETSESHE
RIVODGLVER
EENLIWVVIR
WVMMNELTRR
DLDVNQHVINN
NLATAGDVEC

SEQ ID NO: 209
acyl-(acyl carrier protein) thioesterase [Arabidopsis thaliana). Genbank ACCESSION CAA85387
VERSION CAAB5387.1

MVATSATSSE
VGLPGSVDIV
DMLVDPFGIG
DOFGSTPEME
GETLTRASSV
YRSGLTPRWS
LTAVTGCDIG

FPVPSSSLDP
RTDTETSSHP
RIVODGLVER
EENLIWVVTR
WVMMNELTRR
DLDVNQHVNN
NLATAGDVEC

SEQ ID NOG: 210
acyl-(acyl carrier protein) thicesterase [Arabidopsis thaliana]. Genbank ACCESSION CAAB5388
VERSION CAAB85388.1

AARKQWTLLD
LOBTALNHVR
GENGMRRDWH
EDSRELPELD
SLEYRRECGR
ALRNMGPTPG

KSE5EVESGEA
APRTEFINQLE
ONESIRSYET
MOTIVDRYPT
LSKIPEDVRG
VEYIGWILES
QHLLRHEDGA

NGKGENKIGST
APRTFINGQLE
ONFSIRSYET
MOVVVDRYET
LAKIPEEVRG
VKYIGWILES
OHLLRLODGA

NGKGNKIGST
APRTFINOLP
ONFSIRSYEZ
MOVVVDEYPT
LSKIPEEVRG
VEYIGWILES
QHLLRLODGA

MVATSATSSF FPVPSSSLDP NGKGNKIGST
VGLPGSVDIV RTDTETSSHP APRTFINQLE
DMLVDPFGIG RIVQDGLVFR QNFSIRSYET
DGFGSTPEME KENLIWVVIR MOVVVDRYPT

WEKPRRFPDMLA
SAGLMGDGEG
VRDRERTGQOTI
EDTTDRDYLEKG
DEVLQSLTAV
GSA

SLGGIKSKSA
DWEMLLAAILT
GADRTASIET
WEDVVHVDTW
ETIEPYFLNED
APPPILESHE
EIVRGRTEWR

MLAGLNSAPN
DWSMLLAATIT
GCADRSASIET
WEDVVEVDTW
EIEPYFVNSD
APVGIMERQOK
EVVRGRTEWS

NLAGLNSAPH
DWSMLLAATT
GADRSASIET
WEDVVEVDTW
EIERPYFVNSD
APVGIMERQK
EVVRGRTEWS

DAFGLGKIVG
ATPEMSKRNL
LRATSVWVMM
LTPRWSDLDV
SNDLTDGLPE

DGLVEEQNE'S
IWVVTEMREVL
NENTRELESEY
NOHVNNVEYT
AGIECQRLLY

VERSION  ABC47311.1

SSGALOVEAN
TMELAAEKOW
LMNHLQETAL
VSASGKNGMR
PVVNEDSTEL
LAATTLEYRR
PEHANNEGMM

NP_172327 1

SGRMEVEPNA
TIFLAARKOW
VMNHLOETAL
VSOSGENGMR
PVLAEDSREL
LESMTLEYRR
SEKTIPTTITWGT

SCRMEVERFPNA
TIFLAAEKOW
VMNHLOETAL
VSQSGRNGMR
PVLARDSRKL
LESMTLEYRR
SKTPTTTWGT

BOAPPRINGS
MMLDWKFERA
NHVEKTAGLLG
RDWLVRDAKT
PRLDDKTADY
ECGRDSVLOS
GCGOMPADESG

QAPPEINGEK
MMLDWEFPRERS
NHVETAGLLG
RODWLVRDUNT
TRIDDKTADY
ECGRD3VLQS
AP

QAPPKINGER
MMLDWEPRRS
NHVE TAGLLG
RODWLVRDONT
TEIDDKTADY
ECGRDSVLOS
AP

NLAGLMNSTPN SGRMKVEPNA QAPPKINGKR
DWSMLLAALT TIFLAAEKQW MMLDWEFPRRS
GCADRSASIET VMNHLOETAL NHVETAGLLG
WEDVVEVDTW VEQSGENGMR RDWLVRDCNT
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GETLTRAS3V WVMMNEKLTRR LSEIPEEVRG
VRSGLTPRWS DLDVNQHVNN VEYIGWILES
LTAVTGCDIG NLATAGDVEC QHLLRLODGA

SEQ ID NO: 211
Gossypium hirsutum Genbank ACCESSION (Q98QI3

MVATAVTSAR
TPVEGSENDD
FPFGIGKIVQD
TPEMCKENLI
RATSVWVMMN
TPEWSDLEVN
DENTENAVHY

FEVTSSPDES
GASSPPPRTE
GLVESONEST
WVVTRMOVVY
KLTRRLSKIP
QHVEINVEYIC
GEFNCOHLLR

SEQ D NO: 212
acyl-ACP thioesterase [Cuphea lanceolatal Genbank ACCESSION CAA54060

CAAS4060.1

MVATAASSAF
SVGLEKSGSLK
MLVDPFGLGS
GEGRTPEMEK
EILTRASSVW
REGLTPEWND
TAVDSSGKGE

FPLPSEDTES
TOEDTPSVEPR
IVQGELVERQ
RDLIWVVARM
VMMNOETREL
LDVNQHVNNY
GSQPOHLLRL

SEQ D NO: 213
acyl-acyl carrier protein thioesterase [Cuaphea calophyila subsp. mesostemon]. Genbank
ABB71581 VERSION ABB71581.1

ACCESSION

MVATAASSAY
SVGLKEGSLEK
MLVDPEGLGR
GCEFGRTPEMYR
EILTRASSVW
REGLTPEWND
TAVDPSGEGS

FPVPSPDTSS
TOEDTPSAPE
IVQDGLVFERQ
RDLIWVVAKM
VMMNOKTRRL
LODVNQHVNNY
GSQFQHLLRL

SEQ ID NO: 214
palmitoyl-acyl carrier protein thicesterase {Gossypium hirsutum](upland coiton). Genbank

ACCESSION AAD(01882 VERSION  AAD01982.1

TAVTSAFFPV
EGSKNDDGAS
TGRIVODGLY
MORRNT TWVY
SVWTVMMNKL T
WSDLDVNQHV
TENAVNVGEFR

TISPDSSDEK
SEPPPRTFPING
FESONFSIRSY
TRMOVVVDRY
RRLESKIPEEV
NNVEYIGWIL
NCOHLLRLDD

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

CANB1819.1

DSKNEELGST
INQLPDWSML
RSYEIGADQT
DRYPTWGDVV
EEVRGEIEPF
WILESAPLPZX
LDDGAETIVRG

RPGKLGNGSS
PRTFINQLFD
NFSIRSYEIG
QVMVNRYPTW
SKIPDEVRHE
KYIGWILEST
EDGGEIVEGR

RPGKLGNGSS
PRTFINQLEPD
NESIRSYEIG
QVMYNRYPTW
SKIPDEVRHE
KYIGWILEST
EDGGEIVEGR

NKEKLGSIKEK
LPDWSMLL

EIGADQTAST
PTWGDVVOVD
RGEIEPFFMN
ESAPLPTILES
GAEIVRGRTR

EIEPYEVNID
APVGIMERQE
EVVRGRTEWS

KERPEVE3GES
LAATTTIFLA
ASTETLMNHL
QVDTWVSASG
FMNSDFVLAE
LESHELSALT
RTRWRPKEAK

SLSPLRPKEV
WSMLLAATTT
ADRTASIETV
GDTVEVNTWY
IEPHFIDCAP
POEVLETQEL
TEWRPETAGY

SLEPLEPKLM
WSMLLAATTT
ADRTASIETV
GDTVEVNTWY
IEPHFVDSAP
PPEVLETQEL
TEWRPEKTAGL

PSVSSGILOYV
TTTIFLAAER
ETLMNELOET
TWVSASGKNG
SHPVLARDSC
HELSALTLEY
WREKHAKSSA
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PVLAEDSRRL
LESMTLEYRR
SKTPTTTWGT

LOVEANAQAPR
AERKQWMMLDW
QETATNHCRS
ENGMRRDWILV
DSOKIVELDD
LEYRRECGRD
SSANMDOITA

ANAGLEVEAS
VELAAEKWM
MNHLOETALN
ARSCENGMRR
VIEDDDRELR
SELTLEYRRE
NGATASGETS

ANGGLOVEAN
VELAAERKOWM
MNHLOETALN
AKSGENGMRR
VIEDDDRELP
CSLTLEYRRE
NGPIASGETS

KANAQAPPKT
OWMMLBWKER
AINHCR3AGL
MRROWLVSENS
KLVEKLDDSTA
RRECGRDSVL
NMDQITAKRA

TRIDDRTADY
ECGRDSVLOS
AP

PRINGTVAST
KPRRPDMVID
AGLLGEGFGA
SNSETGEILT
STARHVOKGL
SVLQSLTTVS
KRA

VERSION

ASAPPRINGS
MLDWKFKREFD
HVYESAGLLND
DWLISDCNTG
KLDEKTADST
CGRESVLESL
HGDS

ASAPPEINGS
MLDWEPERPD
HVESAGLLND
DWLISDUNTG
KLDERKTADST
CGRESVLESL
PGDS

NGTVASTTPV
RPDMYVIDEFG
LGEGFGATEFR
ETGEILTRAT
EHVCKGLTRK
OSLTTVSDEN



MVATARTSAF
NGTTVGYTSS
RREDML IDPE
LLGDGFGETR
CRTGETLTRA
ADYIRTGLTE
LOSLTAVSGT

FAVASPSSDP
ARGVKIEDDM
GLGKIVODGL
EMSIRNLIWYV
SSVWVMMNEQ
RWSDLDVNQH
GVGNLLDCGN

SEQ ID NO: 216

palmitoyl-ACP thicesterase [Brassica juncea]. Genbank ACCESSION ARI18386

ABI18986.1

MVATSATSLE
KEVGLPGEVE
MIMEPFGLGR
GEGSTPEMVE
QILTRASSVW
REGLTPRWSD
TAVIGCDIGH

FPLPSSSLDP
TETSQQO0RA
IVODGLVERYD
KXLIWVVTRM
VMMNELTRRL
LDVNQHVNNY
LGTAGEVECD

SEQ ID NO: 217

chloroplast stearoyl/olecyi specific acyl-acyl carrier protein thicesterase precursor [Madhuca longifolia

DAKPSTHKPGX
SSPPPRTFIN
VERONESIRS
VIRMOVVVDR
TRRLSKIPDA
VNNVKYIGWT
VECQHLLRLE

NXKTNNRVTS
PRTFINQLPD
NFSIRSYEIG
OVVVDTYPTW
SKIPEEVRGE
KYIGWILESA
HLLRLODGAE

GSAILRGIKS
QLPDWSMLLA
YEIGADRTAS
YTPTWGDVVOY
VREAEIEPYFM
LESAPLPILE
FCAEIVEGED

TNFAGLCGPTP
WOMLLARLITT
ADRSASIETV
GDVVEVDTWY
IEPYEVDEDP
PVGMMESQKL
VVRGRTEWSS

RNAPSGSLOV
AITTIFLAAR
TETLMNHLORE
DTWVCASGEN
DSAPIVDEDG
SHELSSMTLE

NEGCRMKVER
VELAREKCWM
MNHLOETALN
SKSGRNGMRR
VLAFDSRKLT
KEMTLEYRRE
KTETTTWL LT

var. latifoliz]. Genbank ACCESSION AAXS1637 VERSION  AAX51637.1

INQLPDWSML
RESYEIGADRT
DRYPTWGDVY
DEVRLEIGSY
WILESAPQPT
LEGGAEIVEG

LAATTTIFLA
ASIETLMNHL
QVDTWVARASG
FVDEPPVLDE
LENHELASMTY
RTEWRPEYAN

SEQ 1D KO: 218
hypothetical protein Osl_08261 [Oryza sativa indica Group]. Genbank ACCESSION EAYS86877
VERSION EAYBE877.1

MAGSLAMSAE
QTLPEVNGTE
DWKPKKE DML
RTAGLLGDGY
HVRDYNSGRT
ONKVGDDATE
REECGRDSVL
AAENA

FPCPGSSPAL
VNLETVEPDM
VDITFGFGRIX
CATPEMSERN
ILRATSVWVM
OFIRKGLTPR
QSLTTVSGEC

SEQ ID NO: 219

0s11g0659500 {Oryza sativa Japonica Group]. Genbank ACCESSION NP_001068400 VERSION

NF_00G1068400.1

MAGSLAASAE FPGPGSSPAR
QTLPEVNGTK VNLETVEPDM

DWHEPKKPDML
RTAGLLGDGE
HVRDYNSGRT
GNEVGDDATE

VDTFGEGRII
CATPEMSERN
TLRATSVWVM
CFIRKGLTFR

ARKOWMMLDW
QETALNHVKT
ENGMRRIDWLY
DGRELPKLDE
LEYRRECGKD
RLGCLLOLPA

SARSSKESAAY
EETVPYSAPEK
QDGMVERQNF
LIWVVSEIQL
MHEKTRRLIK
WGEDLDVNQHV
TSIGADKOAS

SARSSKENAAYV
EETVPYSAPK
QDEMVERQNE
LIWVVSKIQL
MEKETRRLSK
WGDLLVNQHY

KPKRPDMLID
AGLLGDGEGY
RDFETGDILT
STADHIRTGL
SVLOSLTGVT
G5T

TCELPENLIV
TEYNQLEDWS
MIRSYEIGAD
LVEQYPAWGD
MPDEVRAEIG
NNVEYIGWIL
ATQCDHLLOL

TGELPENLSV
TEYNQLPDWS
MIRSYEIGAD
LVEQYPAWGD
MPDEVRAEIG
NNVEYIGWIL
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PEGLGKIVOD
TPEMCKENLI
KASSVWVMMN
TPRWNDLDVN
SCEVGGELADRS

RGIVAKPNEP
MLLAAITTIF
RIASTIETLMN
TVOVDTWVAR
PYFNDRSATT
ESAPISVLEK
ESCGADIVEAR

RGIVAKPNPP
MLLAAITTIF
RTASTETLMN
TVOVDTWVAR
PYFNDREAIT
ESAPISVLEX

KANROAPPKI
KOWMMLDWEER
TALNOVRTAG
GMRRDWIIRD
RELPELDDST
YRRECGRDSV

VERSION

NAQAPPRING
MLDWKPRRSD
AVETAGLLGD
DWLVRDGNTG
KLDDKTADYV
CGRDEVLOSL
P

GLVFRONEST
WVVAKMOVLY
RETRRLEKIFE
QHVNNVEYIG
GHVECOHLLR

PRAMOVEAQA
LAAEKOWTILL
HLOETALNHV
AGKNGCMRRDW
EEQSEKLAKT
HELASMTLDY
TEWRPKRSHA

PAAMOVKAQA
LAAEKQWTLL
HLOETALNEY
AGKNGMRRDW
EEQSEKLAKT
HELASMTLDY



REECGRDSVL QSLTTVSGEC TSIGADKOAS AIQCDHLLOL ESGADIVEAH TEWRPKRSHA

ARENA

SEQ D NO: 220
hypothetical protein Csl_21596 {Cryza sativa Indica Groupl. Genbank ACCESSION EAYS98617
VERSION EAY89617.1

MAGSLARSAF
LPKVNGTEVH
KPKKPDMLAD
AGLLGDGFGA
EDYNSGOTIL
TEDGAATEQF
ECGRDSVLQS
FEFPARSA

FPVPGSSPAA
LETTSFPDKED
TEGEGRITIOD
TPEMSKENLI
RATSVWVMMN
TREGLTPEKWS
LTTVSGECDD

SEQ 1D NG: 221
acyl-(ACP} thiocesterase type B [Cuphea lanceolata). Genbank ACCESSION CABBS0830
VERSION CABB0830.1

MVAAAATIAF
SAVNLKSGSL
DMLVDSVGLE
DGEGRTPGMC
GEILIRATSV
IRKGLTPRWHN
VTAVDPSENG

FOVPARPGTSE
NTQEDTSSSP
SIVEDGLVSE
ENDLIWVLTX
WAMMNQOKTRR
DLODVNQHVEN
GRSOYKHLLE

SEQ 1D NO: 222
acy-ACP thioesterase [Myristica fragrans]. Genbank ACCESSION AAB71730 VERSION

AABTA730.1

PDWSMLLAAT
YEIGADRTAS
YPSWGEDVIEV
VRVEIEFYEY
ESVPSSLLES
SEIMRGEKTEW
TR

TTIFLAARKQ
IETLMNHLOE
DSWVTPSGEN
EHGVLDEDER
HELYGMTLEY
RPERAANTTY

SEQ ID NO: 223

Cinnamomum camphora acyl-ACP thioesterase.

U31813.1

MATTSLASAFCESMEAVMLARDGRGMEPRSSDLOLRAGNAQTSLE

SARSSENTTG
ITPYTAPKTE
GLVFRQNFLI
WVVEKIQLLY
EKNTRRLSKMP
DLDVNQHWVNN
GRTESSIQCD

KPGKSGNWPS
PPRAFLNQLP
QSFLIRSYET
MOIMVNRYRPT
FSRLPYEVRQ
VEYIGWILES
LEDGTDIVES

WINLDWKFRR
TALNHVRCIG
GMEREWEFLRD
KLPELNDNTA
REECGEDGLL
FGEVDDIPRH

ELPENLSVRG
YTNQLEPDWSML
REYEIGADRT
ERYPSWGDMY
DEVRBEIGPY
VEYIGWILES
HLLOLESGAD

SLSPTFKPKS
DWSMLLTAIT
GADRTASIET
WCDTVEINTW
ELTPHEFVDSP
MPIEVLETOR
RTEWRPENAG

POMLVDEDPE
LLDDGFGSTE
CKTGEILTRA
NYIRRGLAFR
OSLTAVASHY
PIVIYIYIYT

IVARPNRPSPG
LAAVTTIFLA
ASTETLMNEL
OVDTWVARAG
FINGRSATISEER
APISILEKHE
IVEKAHTEWRE

IPNAGEFOVEA
TVEVAEARKOW
LMNHLOETSI
FSQSGKIGMA
HVIEDNDQKL
LCSLTVEYRR
TNGALSTSTA

SLGREVODGL
EMTRRDLIWY
TSVWVMMNER
WSDLDVNOHY
GGESLEAGVE
YIYIYWVGSS

BMOVELORCOA
AEXQWTLLDW
CETALNHVET
KNCMRROWREY
QGEKLPEPGET
LASMTLDYRK
KRAQGEGNMG

NASAHPRANG
TMLDRESKRP
NHCKSLGLLN
SDWLISDCNT
HEFDVETGDS
ECGMDEVLES
KTSNGNSAS

IFROQNESIRS
VTRMOVLVDR
TRERLSKIPER
NNVEYIGWIL
CDHLLRLEDG
CSG38TTMSR

Genbank ACCESSION U31813 VERSION

MINGTEKFSYTESLERLPDWSMLEFAVITTIFSAAEKOWINLEWKPEKPNPPQLLDDHEGR
HCLVFRRTFATRSYEVGPDRE TS IVAVMNHLOEAATNHAKSYVGILGDGEFGTTLEMSKR
DLITWVVEKRTHVAVERYPAWGD TVEVECWVGASGNNGRRADFLVRDCKTGEILTRCTSL
SVMMNTRTRRLSKIFPEEVRGEIGFPAF IDNVAVEDEEIRKPQRKLNDSTADY IQGCLTPR
WNDLDINQHVNNIKYVDWILETVPDSIFESHHISSFTIEYRRECTMDEVLOSLTTVEG
GSSEAGLVCEHLLOLEGGSEVLRARTEWRPEKLTDSFRGISVIPAESSY

SEQ ID NG: 224
acyl-ACP thicesterase [Myristica fragrans]. Genbank ACCESSION AAB71729

147



VERSION  AAB71728.1

MVATSAASAR
INGNKAGLLT
DWKPRRFDML
OVRCIGLLDD
EWFLRDCKTG
LNDNTANYIR
GKDGLLOSLT
DDIPPANNA

FPVASPSPVE
PMESTKDEDI
VDFDPFSLGR
GFGSTPEMTR
ETLTRATSVW
RGLAPRWSDL
AVASDYGGGES

PSMMLGGGGESE
VAAPTVAPER
FVQODGLIFRY
RDLIWVVTRM
VMMNERTRRL
DVRQHVNNVE
LEAGVECDHL

SDNLDARGIK
TEINQLPDWS
NESIRSYEIG
OVLVDRYPSW
SKIPEEVRVE
YIGWILESVP
LRLEDG3EIM

SRPABSGOLG
MLLAATITTIFE
ADRTASIETL
CDVIEVDSWV
IEPYFVEHGV
SSLLESHELY
REKTEWRPKR

VEANAHTVEPK
LAARKOWTNL
MNHLOETALN
TPSGKNGMER
LDEDSRELPK
GMTLEYREEC
AANTTYFGSV

SEQ ID NO: 225

pSZ1420

CACTGGCAGC
AGTTICTTGAA
CTCTGCTGAA
CCACCGCTGG
GRTCTCAAGA
CARCGTTAAGG
ATTAAARATG
ACCAATGCTT
TTGCCTGACT
GTGCTGCRAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGETTC
ITTAGCTCCTT
TGGTTATGGL
TGACTGEGTGA
CITGCCCGGC
TCATTGGARA
GTICGATGTA
TTICTGGGTG
GGAAATGTIC
ATTGTICTCAT
CGCGCACATTY
TAACCTATAR
GIGAAARLCCT
CCGGGAGCAG
TTARCTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
ARACGACGGC
CCGCGCGTGC
CATCACCAGG
CAAGAGGAGC
GCGGGCCAGT
CCGCAGTCGC
ACARCCACGA
CCTGCGRACA
GCACCGTGAT
AGTCGLGGAA
ACCGGTGAGA
TGTCACCTIT

CTIGGGGETT
ARGGTAGGGC
ACCCCCCGAA

AGCCACTGGT
GTGGTGGCCT
GCCAGTTACC
TAGCGGTGGET
AGATCCTTITIG
GATTTTGGTC
AAGTTITTRRA
AATCAGTGAG
CCCCETCGTG
GATARCCGCGR
RRGGGUCGAG
TIGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTICCG
AGCARCTGCAT
GTACTCAACC
GTCAATACGG
ACGTTCTITCG
ACCCACTCGT
AGCRAAARMCE
ARTACTCATA
GAGCGGATAC
TCCCCGARLA
AARTAGGCGT
CTGACACATG
ACARGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
ABRGGCGATTA
CAGTGAATTG
GCCGCCAGCG
TCCATGAGGT
ATGACGGGACG
ATCATCTGGC
CGCCGATCCT
GCCTTIGTICTA
GCTGTCCAGC
GGCGCGAGCC
CTCTGATCAG
GCCGACTIGT
TTGGCGAAGG
GGCGGATGCA
GGGCTGCGAG
GCTICCTICGE

ANCAGGATTA
AACTACGGCT
TTCGGARRRA
TITTITGTIT
ATCTTTTCTA
ATGAGATTAT
TCRRATCTAAR
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTITA
ATCGTIGTCA
AATTCTCTITA
ARGTCATICT
GRATARTRCCG
GGGCGAAMAC
GCRCCCARCT
GGRAGGCARA
CTICTTCCTTT
ATATTTGAAT
GTGCCACCTG
ATCRACGAGGC
CAGCTCCCGE
CAGGGCGCGET
CAGATTGTAC
AMATRCCGCA
GTGCGGEGECCT
AGTTGGGTRAR
ATGCATGCTC
CCTTGGCCTT
CTIGCCTICGCG
ACTCCTGGTIC
TCTGCCGCAC
GGCAGAGGARA
GGCAGARTCC
GACCCTICGCT
AGCGCCGCAC
TCTAAACCCC
TGTGLGCCAC
CATCGGCCTC
COCTICAGCTIA
ACGGCTTCCC
GGCIGCATGGE

108

GCAGAGCGAG
ARCACTAGARG
GAGTTGGTAG
GCAARGCAGCA
CGGGEGTCTGA
CAMABBGGAT
GTATATATGA
CAGCGATCTG
CGATACCGGA
CACCGGCTCC
GTCCTGCARC
GTAGTTCGCC
CACGCTCGTC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGARATACTG
CGCCACATAG
TCTCARGGAT
GRTCTTCACGC
ATGCCGCALA
TTCAATATTA
GTATTTAGRA
ACGTCTAAGR
CCTTTCGTICT
AGACGGTCAC
CAGCGGETGT
TGAGAGTGCR
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGCCGLCE
TTCGCCGLGT
CCGGCTGAGT
CAGGGTCCTIG
CGAGGCLGCT
GACAGGTGAG
CTACCAGTCA
GCCGCCGCTT
GCTEGCGLTG
CTTIGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTITICTTIG
GGCGCTGCAT
GCGCTCCGAT

GTATGTAGEC
GARCAGTATTT
CTCTTGATCC
GRTTACGCGC
CGCTCAGTGGE
CTTCACCTAG
GTARACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GTTTGGTATG
CATGTTGIGC
GGCCGCAGTG
ATCCGTARAGA
TATGCGGCGA
CRGARCTTTA
CITACCGCTG
ATCTTITACT
AAAGGGAATA
TTGAAGCATT
ABATRARCAR
ARCCATTATT
CGCGCGTTIC
AGCTTGCTCTG
TEGECEEETET
CCATATGCGG
TECGCCATIC
ACGCCAGCTG
TTCCCAGTCA
CCACTCCTGC
TCGTGCGCGT
CACTGCTTCG
ACGTGGTLGC
TCCARCTGGT
GGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTTCGCCG
AGTIGTIGCCA
ACCTCCTCCC
GAGGACAGCA
CGCTRATGACA
GCAACACCGA
GCCGCTICCAG

GGTGCTACAG
GGTATCTIGCE
GGCRARCARAR
AGARAARMAG
ARCGAAAACT
ATCCTTTTARA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCRATRAACC
TCCATCCAGT
TTGCGCAACG
GCTTCATTICA
ARARMEAGCGG
TTATCACTCA
TGCTITTTICIG
CCGAGTTGCT
RAAGTECTCA
TTGAGRTCCA
TTCACCAGCG
AGGGUCGACAC
TATCAGGGTT
ATAGGGGTTC
ATCATGACAT
GGTGATGACG
TAAGCGGATG
CEEEGCTEGE
TGTGAAATAC
AGGCTIGCGTA
GCGARAGGGG
CGACGTTIGTA
TCGAGCGCGEC
CGCTGATGTC
TCCGEELGET
GGCTCTGGGR
CCTCCAGCAL
ATTGTACAGA
TGGATGACGG
CTTCTITCCA
ATCTGAGGAC
TCCTTTGCRG
AGACCARTTC
GTGUCCAGCC
CTTICCAGCAR
TGATGCTTICG
GGCGAGCGCT



2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4621
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
5001
6061l
6121
6181
6241
6301
6361

GITTARATAG
ARACACCTAG
AAGGGGGCGC
TGCTGCAGGC
CGARCGAGAC
ACCCCARACGG
ACCCGAACGA
TGACCAACTG
TCTCCGGTTIC
ACCCGUGCCA
ACATCTCCTIA
TGGCCGCCAA
AGTGGATCAT
ACCTGARGTIC
ACGAGTGCCC
TGATGETTCAT
TCGGCAGCTT
TCGGCAAGGA
CCCTGGGCAT
GGCGCTCCTC
CGGAGACGGA
CCTGGAGLCE
TGICCAACAG
CGATCTCCAA
AGGAGTACCT
ACAGCAAGGT
ACCRGCCCTT
AGRACATCCT
TGACCACCGG
ACATCGACAA
TATCGACACA
GACCTGTGEA
ACGCGCTTTEY
CTICCCTCGT
CCTICAGCGCT
CTGTATICIC
RAGTGGEGATGSE
TGRAGGTCTC
TGCGCLTGET
GGTGGCAGGT
CGAATTCCTT
TTCCCGGCGC
CATGGGTCGCT
CRARGACATT
ACACAGGCCA
TCAGTCACAA
CCGCTGCGGC
CCCCETECET
CATCRACCRG
CGCCGAGAAG
CCCCTTICGGC
CCGCTCCTALC
GCAGGAGACC
CACCCCCGAG
GAACCGCTAC
CAAGAACGGC

CCGCGLCTCC
CGACGAGGTC
CGACGRACCGC
GACCCUCCGC
CTGGATCCTIG

CCAGGCCCCC
ATCACTACCA
CICTTICCICT
CTTCCTGTITC
GEICCGACCGC
CCTGTGGTAC
CACCGTCTGG
GGAGGACCAG
CATGGTGGTG
GCGCTGECETE
CAGCCTGGAC
CTCCACCCAG
GACCGCGGECT
CTGGRAGCTG
CGGCCTGATC
CTCCATCAAC
CARACGGCACC
CTACTACGCC
CGLCETGEECC
CATGTCCCTC
GCTGATCAAC
GTTCGCCACC
CACCGGCACC
GTCCGTGTTIC
CCGCATGGGC
GRAGTTCGTIG
CAAGAGCGAG
GGAGCTIGTAC
GRACGCLCTG
GTTCCAGGTG
CICTGGACGC
TATCCCTGCC
GCGAGTTIGCT
TTCATATCGC
GCTCCTGCTEC
CTGGTACTGC
GRACACRAMRT
GUCTCTGETICG
TCTTCGICCA
GACARTGATC
TCTIGCGCTA
TGCATGCARC
CCGATGCCGC
ATAGCGAGCT
CTCGAGCTIG
CCCGCAAACA
GACCTGCGTC
GGGCGCGCCA
CTGCCCGACT
CAGTGCATGA
CTGGGCTCCA
GAGATCGGCG
GCCCTIGAARCC
ATGTACAAGC
CCCACCTIGGE
ATGCGCCGLG
TCCETGTGGEE
CGCAACGAGA
ARGUCTGCCCA
TGCARCGACC
GAGTCCACCC

GATTGCARRG
CTTCTACACA
TCETTTCAGT
CTGCTGGCCG
CCCCIGGTGC
GACGAGAAGG
GGGACGCCCT
CCCATCGCCA
GACTACARCA
GCCATCTGGA
GGCGGCTACA
TTCCGCGACC
AAGTCCCAGG
GAGTCCGCET
GAGGTCCCCA
CCCGGCGCCC
CACTTCGAGS
CTGCAGACCT
TCCAACTGGG
GTGUGCAAGT
CTGRAGGCCS
AACACCACGT
CTGGAGTTICG
GCGGACCTCT
TTCGAGGTGT
AAGGAGRARCC
ARCGACCTGT
TTCRACGRCG
GGCTCCGTGA
CGCGAGGTCA
TGGETCETETG
GCTTTTATCA
AGUTGCTIGT
TTGCATCCCA
CETGCTCACTIG
AACCTGTAAR
GGAGGATCCC
CARCCTCAGCG
TTAGCGRAGC
GOGTGGAGCTG
TGACACTTICC
ACCGATGATG
TCCAGGGCGA
ACCARARGCCH
TGATCGCACT
CTAGTATGGC
GCTCGECEEG
CCCAGGAGGA
GGTCCATGCT
TGCTGGACTG
TCGTGCAGGA
CCGACCGCAC
ACGTGARGAT
GCGACCTGAT
GCGACACCGT
ACTGGCTGAT
TGATGATGAA
TCGAGCCCCA
AGCTGGACGAR
TGGACGTGAL
CCCCCGAGET

109

ACATTATAGC
GGLCACTCGA
CACAACCCGEC
GCTTCGCCGC
ACTTCARCCCC
ACGCCAAGTG
TGTTCTGGGE
TCGCCCCGRA
RCACCTCCGG
CCTACARCAC
CCTTCACCGA
CGRAGGTCTT
ACTRCARGAT
TCGCCAACGR
CCGAGCAGGER
CGGCCHEGLEaE
CCTTCGACAA
TCTTCARACARC
AGTACTCCGE
TCTCCCTCAR
ABGCCGATCCT
TGACGAAGGC
AGCTGGTGTA
CCCTICTGGTT
CCGCGTCCTC
CCTACTTCAC
CCTACTACAR
GCGACGTCGT
ACATGACGAC
AGTGACRATT
ATGGACTGTT
ABRCAGCCTCA
GCTRTTTGCG
ACCGCAACTT
CCLCCTCGCAC
CCAGCACTGC
GCGTICTCGAR
CGGCATACAC
GTCCGGTTCA
ATGCTCGARA
AGCARAAGGT
CTTCGACCCC
GCGCTGTTTA
TATTCARACA
CCGCTARGEE
CACCGCATCC
CTCCGELCCT
CGCCCACTCC
GCTGGCCGCT
GRAGCCCARG
CGGCCTIGGETGE
CGCCTCCATC
CGCCGGLCTC
CTGGGTGEGTG
GGAGGTGAAC
CTCCGACTGC
CCAGAAGACC

STTCGETGGAC
GAAGACCGCCT
CCAGCACGTG
GCTGGAGACC

GAGCTACCAR
GCTTGTGATC
ARNCTCTAGHE
CAAGATCAGC
CAACAAGGGC
GCACCTIGTAC
CCACGCCACG
GCGCAACGAC
CTTCTITCARC
CCCGGAGTCC
GTACCAGARAG
CTGGTACGAG
CGAGATCTAC
GGGCTTCCTC
CCCCAGCAAG
CTCCTTICARC
CCAGTCCCGC
CGACCCGACC
CTTCGLGCCC
CACCGAGTAC
GARCATCAGT
CRACAGCTAC
CGCCGTCARC
CAAGGGCCTG
CTTCTTICCTG
CAMCCGCATG
GGTGTACGGT
GTCCACCARC
GGGGGTGHAC
GGCAGCAGCA
GCCGCCACAC
GITGTGTTTGA
AATACCACCC
ATCTACGCTG
AGCCTTGGTT
AATGCTGATG
CACAGCGCGC
CRCAATAACC
CACACGTGCC
CGITCACAGC
AGGGCGLGCT
CCGAAGCTICC
BATAGCCAGG
CCTAGATCAC
GGCGCCTCTT
ACTTTCTCGG
CGGCGCCCAG
GCcecceceeee
ATCACCACCG
CGCCCCGACA
TTCCGCCAGA
GAGACCGTIGA
TCCRACGARCG
GCCAAGATGC
ACCTGGGTGG
BRACACCGGCG
CGCCGUCTIGT
TCCCCCLTCG
GACTCCATCC
AACARCGTGA
CAGGAGCTGT

AGCCATATTC
GCACTCCGCT
ATATCAATGC
GCCTCCATGA
TGGATGAACG
TTCCAGTACA
TCCGACGACC
TCCEGCGCCT
GACRCCATCG
GAGGAGCAGT
ARCCCCGTGC
CCCTCCCAGA
TCCTCCGACG
GGCTACCAGT
TCCTACTGGE
CAGTACTICG
CIGGTIGGACT
TACGGGAGCG
ACCRACCCCT
CAGGCCAACC
AACGCCGGCC
ARCGTCGACC
ACCARCCCAGA
GAGGACCCCE
GACCGCGGGA
AGCGTGAACA
TTIGCTGGACC
ACCTACTTCR
BACCTGTTICT
GCTCGGATAG
TTGCTGCCTT
TCTIGIGTIGT
CCAGCATCCC
TCCTGCTATC
TGEGCTCCGC
CARCGGGARAGT
AGAGGAACGC
ACCTGACGAR
ACGTTIGGCGA
CTAGGGATAT
GCGAGACGGT
TTCGGGGCTG
CCCCCGATITG
TACCACTTICT
CCTICTICGTT
CGITCAATGC
CGAGGCCCCT
CCCGCACCTT
TGTTCCTGEE
TGCTGGTGGA
ACTTCTCCAT
TGAARCCACCT
GCTTCGGCCG
AGGTGATGGT
CCAAGTCCGGE
AGATCCTGAC
CCARGATCCC
TGATCGAGGA
GCAAGGGCCT
AGTACATCGG
GCTCCCTGAC



6421
6481
6541
6501
6661
6721
6781
6a41l
6901
6961
7021
7081
7141
7201
Je6l
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8lel
8221
8281
8341
8401
8461
8521
8581
8641

CCTGGAGTAC
CCCCICLEEC
CGAGATCGTG
GUCCACCGGEC
CTACARGGAC
TRAGGCAGCAR
GTTGCCGCCA
TCAGTGTGTT
GCGAATACCE
CTTATCTACG
CACAGCCTTG
TGCARTGCTG
GCTCTTIGTTIT
CAARGCCGCT
GTCTGGARCA
TGCCGCTCAR
ATTCATATIC
CTGTGCGAGC
CATTATGCTA
GCACCTCCAT
CGGCATGEGE
CLTCCCCGGGA
TACCACRACAR
CTTCTGTCCG
GCGGEGCTIG
GTARTCATGG
CATACGAGCC
ATTAATTGCG
TTARTGAATC
CTCGCTCACT
ARACGCGGTA
ABAAGGCCAG
GCTCCGCCCC
GARCAGGACTR
TCCGACCCTG
TTCTCATAGC
CTGTGTGCAC
TGAGTCCARC

SEQ ID NO: 226

pSZ1417

(o2
ot ek

1271
181
241
301
361
421
481
541
601
661
721
781
841
961
9561
1621

CACTGGCAGT
AGTTICTTGAA
CTCTGCTIGAA
CCACCGLIGE
GATCTCARAGA
CACGTTAAGG
ATTRABARTG
ACCARTGCTT
TTGCCTGACT
GTGCTGCAAT
AGCCAGCCGG
CTATTAATTIG
TTGTTGCCAT
GCTCCGGETTC
TTAGCTCCTT
TCCGTTATGGC
TGACTGGTGA
CTTGCCCGEC

CGCCGCGAGT
GGCGGCTACG
ARGGGCCGCA
GAGTCCTCCC
CACGACATCG
GCAGCTCGGA
CACTTGCTGC
TGATCTTGTG
CCCCCAGCAT
CTGTCCIGCT
GTTTGGGLTC
ATGCACGGGA
TCCAGAAGGA
CTRARATIGTIGG
AGCCCAGACT
BCCGCGTACC
TGACGCTIGA
CCATGCCAGG
CCTCACAATA
GCICTIGAGIG
CTACCGRAAT
TGTGGGCLCA
ATATCCTTIGG
RAGCAGGGGT
TTCGRGCTTG
TCATAGCTGT
GGAAGUATAA
TTGCGCTCAC
GGCCRACGLG
GRCTCGCTGC
ATRCGGTTAT
CABABRGGCUCA
CCTGACGAGC
TARRGATACC
CCGCTTACCG
TCACGCTIGTA
GARCCCCCCG
CCGGTAAGARAC

AGCCACTGGT
GTGGTGGCCT
GUCAGTTACC
TAGCGGTIGGET
AGATCCTTIG
GATTITIGGEC
AAGTTTTAAR
BRTCAGTGAG
CCCCETCETo
GATACCGCGA
ALGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCRACGATCA
CGGTCCTCCE
AGCARCTGCAT
GTACTCAACC
GTCAATACGG

GCGGCCGCGA
GCTCCCAGTET
CCGAGTGGCG
CCGGCGACTA
ACTACAAGGA
TAGTATCGAC
CTTGACCTGT
TGTACGCGCT
CCCCTTCCCT
ATCCCTCAGC
CGCCTGTATT
AGTAGTGGGA
GTTGCTCCTY
AGGGGGTTCG
TGTTGCTCAC
TCTGCTTTICG
GCAGTCTGIA
CRTIGTCGCGG
GTTCATAACA
GCCACCCCCC
CCCCGACCEE
CCACCAGCAC
CATCGGCCCT
TGCTAGGGAT
BAGAGCCTCT
TTCCIGTIGTG
AGTGTAAAGC
TGCCCGCTETT
CGGGGAGAGG
GCTCGGTCGET
CCRCAGRRATC
GGAACCGETAA
ATCACAARAL
AGGCGTTTICC
GATACCTGTC
GGTATCTCAG
TTCRAGCCCGA
ACGACTTATC

ARCAGGATTA
AACTACGGCT
TTCGGARARA
TTTTIIGITT
ATCTTTTICTA
ATGAGATTAT
TCBATCTARA
GCACCTATCTY
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAR
ATCGTGGTIGT
BGGCGAGTTA
ATCGTTGTC

ARTTCTCTTA
ARGTCATTCT
GATAATACCG

110

GTCCGTGCTG
CCAGCACCTG
CCCCARGARC
CTCCATGGAC
CGACGACGAC
RCACTCTGGA
GAATATCCCT
TTTGCGAGTT
CGTTTCATAT
GCTGCTCCTG
CTCCTGGTAC
TGGGAARCACA
GAGCCTTTCA
AATTTRAARG
TGGGARALGG
CGCAATCTGC
ATTGCCTICAG
GCGAGGACAC
GTGACCATAY
GGCCCIGGIG
ATCCCACCAC
AMCCTGCTIGE
GARATTCCTTC
CGCTCOGAGT
AGAGTCGACC
ABATTIGTTAT
CTGGEGETGCC
CCAGTCGGGA
CGGTTIGCGT
TCGGCTGCGE
AGGGGATALC
ARARGGCCGCG
TCGACGCTCA
CCCTGGAAGC
CGCCTTTCTC
TTCGGTGTAG
CCOCTGCGCE
GC

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCARGCAGCA
CGGGGTCTGA
CAAARRGGAT
GTATATATGA
CAGCGATCTG
CGATACGGGA
CACCGGCTCC
GTCCTGCARC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAARGTAAGTT
CTGTCATGCC
GAGARTAGTG
CGCCACATAG

GAGTCCCTGA
CTGCECCIGE
GGCGTGATCA
TRCAAGGACC
AAGTGAATCG
CGCTGGTCGT
GCCGCTTITTA
GCTAGCTGCT
CGCTTGCATC
CTCCTGCTCA
TGCRACCTGT
BATGGAAAGC
TTCTCAGCCT
CTTGGAATGT
ACCATCAGCT
CCTGTTGARA
AATGTGGAAT
CCGCCACTCG
TTCTCGARGT
CTTIGCGGACGE
CCCCGCGATG
CCCAGGCGAG
TGCCGCTICTG
CCGLARMCCC
TGCAGGCATG
CCGTTCACAN
TAATGAGTGA
ARCCTGTCGT
ATTGGGCGCT
CGAGCGGTAT
GCAGGARALGHR
TTGCEGGCGT
AGTCAGAGGT
TCCCTCGTGC
CCTTCGGGAR
GTCGTTCGCT
TTATCCCGTA

GTATGTAGGC
GRCAGTATTT
CTCTTGATCC
GATTACGCGC
CGUTCAGTGG
CTTCACCTIAG
GTARACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATC

TTTATCCGCC
AGTTAATAGT
GTTTGGTATG
CATGTTIGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA

CCGUCATGGA
AGGACGGCGE
ACGGCGTGGT
ACGACGGUGA
ATAGATCTCT
GTGATGGACT
TCAAACAGCC
TGTGCTATTT
CCRRACCGTAR
CTGCCCCTCG
AAACCAGCRC
TTAATTAAGA
CGATAACCTC
TGGTTCGTGC
CCARBADACT
TCGCCACCAC
CATCTGCCCC
TACRGCAGRC
TCCCCARCGA
GCAGGTCAAC
GGAAGAARTCT
CGICAARCCA
CTACCCGGTG
TTGICGCGTG
CAAGCTTGEC
TTCCACACAR
GCTAACTCAC
GCCAGCTGCA
CTTCCGCTIC
CAGCTCACTC
ACATGTIGAGC
TEITTCCATAG
GGCGRAACCC
GCTCTCCTGT
GCGTGGECGET
CCARAGCTGGG
ACTATCGTCT

GCTGCTACAG
GGTATCTGCG
GGUAAACHAM
AGRARADNARNRG
ARCGARARCT
ATCCTITTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCARTAALCC
TCCATCCAGT
TTGCGCAACG
GCTTCATTCA
ARARARGCGE
TTATCACTICA
TGCTTTITCTG
CCGAGTTGCT
ARAGTGCTCA



1081
1141
1201
lzsl
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
4541
2701
2761
2821
2881
2941
3001
306%
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681

TCATTGGAAR
GTTCGATGTA
TTTCTGGETG
GGAAATGTIG
ATTGTCTCAT
CGCOGCACATT
TARACCTATAR
GTGAARACCT
CCGGGAGCAG
TTRACTATGC
CGCACAGARTG
ACTGTTGGGA
GATGTGCTGC
BAACGACGGC
CCGCECETIGT
CATCACCAGS
CAAGAGGAGC
GCGGGECCAGE
CCGCAGTICGC
ACARCCACGA
CCTGCGARCA
GCACCGIGAT
AGTCGGGGAA
ACCGGTGAGA
TGTCACCTTT
GCTGGGGETT
AMGGTAGEGC
ACCCCCCGAA
GTTITARATAG
AAACACCTAG
BAGGGGGECGC
GCAGGCCTIC
CGAGACGTCC
CAACGGCCTG
GARCGACACC
CRACTGGGAG
CGGCTCCATG
GCGCCAGCEGC
CTCCTACAGC
CGCCAACTCC
GATCATIGACC
GARGTCCTGG
GTGCCCLGGT
GITCATCTICC
CAGCTTCAAC
CAAGGACTAC
GGGCATCGCG
CTCCTCCATG
GACGGAGCTG
GAGLCGGTTC
CAACAGCACC
CTCCAAGTCC
GTACCTCCGL
CAAGGTGARG
GCCCTTCAAG
CATCCIGEAG
CACCGGGARAC
CGACAAGTTIC
GACACACTCT
TGTGAATATC
GUITTIGCGA

ACGTTCTTCG
ACCCACTCGT
AGCAARMRRCH
AARTACTCATA
GAGUGGATAC
TCCCCGRAAR
ARATAGGCGT
CTGACACATG
ACARGCCCGT
GGCATCAGAG
CGTARGGAGA
AGGGCGATCG
BAGGCGATTA
CAGTGARTIG
GCCGCCAGCE
TCCATGAGGT
ATGAGGGAGG
ATCATCTGEC

GCCGACCCT
GCCTTGTCTR
GCTIGTCCAGC
GGCGECGAGCT
CTCTGATCAG
GCCGACTTGT
TTGGCGAAGG
GGCGGATGCA

GGCTGCGAG

CTCCTTCGG
CCAGGCCCCC
ATCACTACCA
CTCTTICCTICT
CTGTTCCTGC
GACCGCCCCC
TGGTACGRCG
GTCTGGGGGA
GACCAGCCCR
GTGGTGGACT
TGCGTGEGCCA
CTGGACGECG
ECCCAGTTCC
GUGGCCAAGT
AAGCTGGAGT
CTGATCGAGG
ATCAACCCCG
GGUACCCACT
TACGCCCTGC
TGGGCCTCCAR
TCCCICGIGE
ATCRRCCTGA
GCCACCAACH
GGCACCCTGG
GTGTTCECGS
ATGGGECTICC
TTCGTGAAGG
AGCGAGRACG
CIGTACTTICA
GCCCTGGGCT
CAGGTGCGCG
GGACCGCTGET
CCIGCCGCTIT
GTITGCTAGCT

GGGUGALRLC
GCACCCAACT
GGARGGCARA
CTICTTCCTIT
ATATTTGAAT
GTGCCACCTG
ATCACGAGGC
CAGCTICCCES
CRAGGGCGCGT
CAGATTGTAC
ARATACCGCA
GTIGCGGGELCT
AGTTGGGTARA
ATGCATGCTC
CCTTGGCCTT
CTGCCTTGCS
ACTCCTGGTC
TCTGCCGCAC
GGCAGAGGAL
GGCAGAATCC
GACCCTCGCT
AGCGUCGLAC
TCTARACCCT
TGTGCGCCAL
CATCGGCCTIC
CGCTCAGGTA
ACGGCTTCCC
GGCTGCATGG
GATTGCAAAG
CTTCTACACA
TCGITTCAGT
TGGCCGGCTT
TGGTGCACTT
AGRAGGACGEC
CGCCCTTGTIT
TCGCCATCGC
BCAACAACAC
TCTGGACCTA
GCTACACCTT
GCGACCCGAA
CCCAGGACTA
CCGCGTECET
TCCCCACCGA
GCGCCCCGGEC
TCGAGGCCIT
AGACCTITCTT
ACTGGGAGTA
GCAAGTTICIC
AGGCCGAGCC
CCACGTTGAC
AGTTCGAGCT
ACCTCTCCCT
AGGTGTCCGT
AGARCCCCTA
ACCTGTCCTA
ACGACGGCGA
CCGTGAACAT
AGGTCAAGTG
CGTGTGATGS
TTATCARACA
GCTTGTGCTA

111

TCTCAAGGAT
GATCTTCAGC
ATGCCGCARR
TTCAATATTA
GTATTTAGARR
ACGTCTAAGA
CCTTTCGICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCRGGCGCCA
CTTCGCTATY
CGCCAGGGTT
TTCGCLGCCG
TTCGCCGEGC
CCGGECTGAGT
CAGGGTCCIG
CGAGGCCGLC
GACAGGTGAG
CTACCAGTCA
GCCGCCGCTT
GCTGGCGLTG
CTTGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTTICTTG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGECCACTCGA
CACARACCCGC
CGCCGCCAAG
CACCCCCRAC
CAAGTGGCAC
CTGGGGCCAC
CCCGAAGCGC
CTICCGGLTIIC
CRACACCCCG
CACCGAGTAC
GGTCTITCTGE
CRAGATCGAG
CARCGAGGGC
GCAGGACCCC
CGLLGGLTICC
CGACAACCAG
CAACRARCCGAC
CTCCGCCTTC
CCTCRACRACC
GATCCTGAAC
GARGGCCARC
GGTGTACGCC
CTGETTCAAG
GTCCTCCTIC
CTTCACCAAC
CTACRAGGTG
CETCGTIGTCC
GACGACGEGE
ACARATTGGCA
ACTGTTGCCE
GCCTCAGTGT
TTTGCGAATA

CTTACCGCTG
ATCTTTTACT
AARAGGGAATA
TTGAAGCATT
ARRTAANCRD
AACCATTATT
CGCGCGTITC
AGCTTGTCTG
TGGCEEETET
CCATATGCGS
TTCGCCATTC
ACGCCAGCTG
TTCCCAGTCR
CCACTCCTIGC
TCETECECET
CRCTGCTTCG
ACGTGGTCGC
TCCAACTGGT
GLEGGETATGA
TGGCTTTACC
CTCCCGCACG
CGCITCGCCG
AGTGTIGCCA
ACCTCCTICCC
GAGGACAGCA
CGCTATGACA
GCAACACCGA
GCCGUTCCAG
GAGCTACCRAA
GCTTGTGATC
AAACGGCGCE
ATCRGCGCCT
AAGGGUTGGA
CTGTACTICC
GCCACGTCCG
ANCGACTCCG
TTCRACGACA
GAGTCCGAGG
CAGAAGARACC
TACGAGCCCT
ATCTRCTCCT
TTCCTCGGCT
AGCAAGTCCT
TTCARCCAGT
TCCCGLGTGE
CCGACCTACG
GTIGCCCACCA
GAGTACCAGG
ATCAGCAACG
AGCTACAACG
GTCAACACCA
GGCCTGGAGG
TTCCTGGACC
CGCATGAGCG
TACGGCTTIGC
ACCARCACCT
GTGGACARCC
GCAGCAGCTC
CCACACTTGC
GTTTGATCTY
CCACCCCCAG

TTGAGATCCA
TTCACCAGCG
AGGGCGACAL
TRATCAGGGTIT
ATAGGGGTIC
ATCATGACAT
GGTGATGACG
TAAGCGGATG
CGGGGCTGGEC
TGTGAARTALC
AGGCTGCGCA
GCGARAMGGGE
CGACGTTGTA
TCGAGCGTGC
CGCTGATGIC
TCCGEGELECEEC
GGCTCTGGGA
CCTCCAGCAG
ATTGTACAGA
TGGATGACGE
CTICTTTICCA
ATCTGAGGAC
TCCTTIGCAG
AGACCAATTIC
GTGCCLCAGCT
CTTCCAGCAR
TGATGCTTCG
GGCGAGCGCT
AGCCATATTC
GCACTCCGCT
CCATGUCTGCT
CCATGACGAR
TGAARCCACCC
AGTACAACCC
ACGACCTGAL
GCGCCTICTC
CCATCGACCC
AGCAGTACAT
CCGTGCTGGC
CCCAGAARGTG
CCGACGARCCT
ACCAGTACGA
ACTGGGTGAT
ACTTICGTCGGE
TOGACTTCGG
GGAGCGCCCT
ACCCCTGGCG
CCAACCCGGA
CCGGECCLCTIG
TCGACCTIGIC
CCCAGACGAT
ACCCCGAGGA
GCGGGAACAG
TGRRCARCCA
TGGACCAGAR
ACTTCATGAC
TGTTCTACAT
GGATAGTATC
TGCCTTGACC
GTETGIACGC
CARTCCCCTIC



4741
4801
4861
4923
4981
5041
5101
51¢l
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
2821
5881
5941
6001
6061
6121
6181
5241
5301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
5961
7021
7081
7141
7201
7261
7321
7381
7441
1501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341

CCTCGTTTCA
AGCGCTGCTC
ATTCICCTIGG
GGATGGGAAC
GGTCTCGCCT
CTTGGTTICTT
GUAGGTGACA
TTCGGLCGALC
TGCTGCTGCT
ACGCTGGLGC
AGGGAGGCAL
GCARGGUTGC
CAGCGGACRA
ACCTACTGAT
ACTCCOTGAA
GCCAGGCTGT
GGAGGTGCAG
CTATTTCCTIC
CGETGTACGEG
GCGAGGGCCG
ACCTTTTYTG
CCCTAGGATC
CCCTAATATC
TGCCTAAGAC
CTCCTTACTG
GCCARCCGCCG
GGUAAGCTGG
GGCGGCCTGT
GGCCTGAAGT
CCCCCCCECA
ACCGTGTTCC
GACATGUIGG
CAGRACTICT
GTGATGAACC
GACGGCTTCG
ATGCAGGTGA
GIGGCCARAGT
GGCGAGATCC
CTGTCCAAGA
CCCGIGATCG
ATCCGUAAGG
GTGARGTACA
CTGTGCTCCC
CTGACCGCCA
CTGGAGGACG
ATCAACGGCE
GACCACGACG
ATCGATAGAT
TCGTGTGATG
TTTATCADAC
TGCTTIGTGCT
CATCCCARMCC
CTCACTGCCC
CTGTAAACCA
AARGCTTAATT
GCCTCGATAR
ATGTTGGTIC
AGCTCCAADA
GAAATCGCCA
GAATCATCTG
CTCGTACAGC

TATCGCTTIGE
CTGCTCCIGC
TACTGCAACC
ACAALTGGARG
CTGTCGCACC
CGTCCATTAG
ATGATCGCTIG
AGGACGCGCG
GGTTAGTIGAT
CCGCGAGCCG
GAGCGCCCGG
GIGGTIGGAAT
AGCRCCGGTG
GGCCCTAGAT
GGGACCACCA
ACCTGTIGATC
GACAGCTCAT
TTCACGAGCT
CCCTICCCTIC
AGGGTITGEG
CGATARTTTA
AGCGGCGTAG
AGCCCGACTG
ATTTCATIGT
TICTGTCGAC
COTCCTCCGL
GCAACARGCC
AGGTGAAGGC
CCGGLEEGCCT
CCTTCATCRA
TGGCCGCCGA
TGGACCCCTT
CCATCCGCTC
ACCTGCAGGA
GCCGCACCCC
TGGTGARACCG
CCGGCARGRAA
TGACCCGCGC
TCCCCGACGR
AGGACGRLCGA
GCCTGACCCC
TCGGCTGGAT
TGACCCTGGA
TGGACCCCTC
GCGGCGAGAT
TGGTGCCCAC
GCGACTACARA
CTCTTAAGGC
GACTGITIGCC
AGCCTCAGTG
ATTTGCGAAT
GCAACTTATC
CTCGCACAGC
GCACTGCAAT
ARGAGCTICTT
CCTCCAARGC
GIGCGTICTG

ARCTTGCCGC
CCACATTCAT
CCCCCTEIGT
AGACCATTAT

ATCCCAACCG
TCACTGCCCC
TGTAAACCAL
GATCCCGCGT
TCAGCGCGGC
CGAAGCGTICC
GAGCTGATGG
TCARMGGTGC
TCCGCARACCC
GGCCGGCGEL
GTCAGTTGAN
TGGACGTGCA
TATCAGGTCC
TCTICATCAA
GOGGCCCTGA
GAGGCTGGCG
GARACGCCARA
GTARATTGTICC
AACCCTAGGT
ACGGGCCGETC
TGCAATGGAC
GATTTCGTAL
CCTGACGCCA
GGTGCGARAGC
AGAGCGGGCC
CTICTICCCC
CTCCTCCCT

CARACGCCTCC
GAAGGGGCGEC
CCAGCTGCCC
GAAGCAGTGG
CEGECCTGGEC
CTACGAGATC
GARCCGCCCIG
CGAGATGTAC
CTACCCCACC
CGGCATGCGC
CTCCTCCGTG
GGTGCGCAAC
CCGCAAGCTG
CCGCTGGAAC
CCTGGAGTCC
GTACCGCCGC
CGGUGGCGEC
CGTGAAGGGC
CGGCGAGTICC
GGACCACGAC
AGCAGCAGCT
GCCACACTIG
TGTTTGATCT
ACCACCCCCA
TRCGCIGTICC
CTTGGTTITGG
GCTGATGCAC
GTITTTCCAGA
CGCTCTAATT
AACAAGCCCA
TCARACCGCG
ATTGTGACZGC
GAGCCCATGC
GCTACCTICAC

112

CAACTTATCT
TCGCACAGCC
CACTGCAATG
CTCGAACAGR
BTACACCACA
GGTTCACACA
TCGARACGTT
TGGEICGTIGTIA
TGATTTTGGC
GATGCGGTGC
GGGCTTTACG
GGTCCTGCTG
GTGTCATCCA
RAACGCCTGA
GTTGTICCIT
GGABANTAGG
CAATCGCACA
CRAMBTTCTG
ATGCGCGCAT
CCGRAATGCA
TGCTCTGCAA
TCATTCGTICC
GCGTCCACTT
GTCCCCAGTT
CACAGGCCGE
CIGCCCICCGE
TCCCCCCTGA
GCCCCCCCCA
GCCACCCAGG
GRCTGGTCCA
ATGATCCTEG
TCCATCGTGC
GGCGCCGALC
ANCCACGTGA
ARGCGCGRACC
TGGGGCGACA
CGCEACTGEC
TCGEGTGATGA
GAGATCGAGC
CCCARAGCTGG
GACCTGGRCG
ACCCCCCCCE
GAGTGCGGCC
TACGGCTCCC
CGCACCGAGT
TCCCCCGGCG
ATCGACTACA
CGGATAGTAT
CEIGCCTTGARC
TGTGIGTACG
GCATCCCCIT
TGCTATCCCT
GUTCCGCCTIG
GGGRAGTAGT
AGGAGTTGCT
GTGOAGGGCE
GACTIGTTGC
TACCTICTGCT
TTGAGCAGTC
CAGGCATGTC
AMNTAGTTICAT

ACGCTGTCCT
TTGGTTTGGE
CIGATGCACS
GCGCGCAGRAG
ATARCCACCT
CGTGCCACGT
CARCAGCCTAG
TGCCCTGELC
GICTTATTIT
CCCACGGCTG
CGCARGGTAC
AAGTTICCTCC
CTCTALAGARA
GACACTIGCC
CCCCCCGIGG
CTITCGTGTIGC
ATTCATGTICA
GTCTACCGGE
GCGGETICGCCE
GTTGCACCCSG
AATTCTGGCT
TGATGGGGAG
TTGTGCACAC
ACGCTCACCT
TCGCAGCCAC
CCGACACCTC
AGCCCAAGTC
AGATCAACGG
AGGACGCCCA
TGCTGCTGGC
ACTGGARAGCC
AGGACGGCCT
GCACCGELCTIC
AGATCGCCGG
TGATCTGGGT
CCGTGGAGGT
TGATCTCCGA
TCAACCAGAR
CCCACTICGT
ACGRGALGARC
TGARCCARGCA
AGGTGCTGGA
GCGAGTCCGT
AGTTCCAGCA
CGGCGCCCCAA
ACTRCTCCAT
AGGACGACGA
CGACACACTC
CTGTGRATAT
CGUITITIGCE
CCCICGTITIC
CAGCGCTGCT
TATTCICCIG
GGGATGGGAA
CCTTGAGCCT
TTCGRATTTA
TCACTGGGAA
TTCGCGCAAT
TGTARTTGCC
GCGGGCGAGE
ARCAGTGACC

GCTATCCCTC
CTCCGCCTGT
GGAAGTAGTG
GARCGCTGRA
GACGAATGCG
TGGCGAGGTG
GUATATCGAA
GGLAGGTCGT
GGCGTIGGCAA
CCGGAATCCA
RGCCGCTCCT
BCCGCCTCRC
CTCGACTACG
CAGGATTGAR
CGAGCTGCCA
TCAGGTCATG
AGCTAATCAG
GGTGRTCCTY
CECAACTCGC
GATGCGTGGE
CTGTICGCCRA
CTACCGARCTA
ATTCCATICG
GTTTCCCGAC
TAGTATGGTIG
CTCCCGCCCO
CACCCCCAAC
CTCCCCLGTIC
CTCCGCCCCC
CGUCATCACT
CAAGCGCCCC
GGTGTTCCGC
CATCGAGACC
CCTGTCCRAC
GGTGGCCAAG
GAMCACCTGG
CTGCAACACC
GACCCGLLGC
GGACTCCCCC
CGCCGACTCC
CGTGAACRAAC
GACCCAGGAG
GCTGGAGTCC
CCTGCTGCGE
GAACGGECGTE
GGACTACARAG
CGACAAGTGRE
TGGACGCTGGE
CCCTGCCGCT
AGTIGCTAGC
ATATCGCTTG
CCTGCTCCIG
GTACTGCAAC
CACRAATGGA
TTCATTICTCA
BARGCTTIGGR
ARGGACCATC
CTGCCCTIGTT
TCAGAATGTG
ACRCCCGCCA
ATATTTCTCG



8401
8461
8521
8581
8641
8701
8751
8821
8881l
83941
2001
2061
3121
¢181
9241
9301
9361
9421
9481

AAGCTCCCCA
GAGGGUAGGT
GATGGGAAGA
CGAGCGTCRA
TCTGCTACCC
ACCCTTGTCG
CATGCAAGCT
ACAATTCCAC
GTGAGCTAALC
TCGTGCCAGC
CGCTCTITCCG
GTATCAGCTC
BAGARACATGT
GCGTTTITTCC
AGGTGGCGRA
GIGCGCICTIC
GGAAGCGTSGG
CGCTCCAAGC
GGTARACTATC

SEQ 1D NG: 227

pSZ1119

61
iz21
igl
241
301
361
421
481
541
601
661
721
T81
841
901
961

1021
1081
1141
1z01
1261
P321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161

CRACTGGCAGC
AGTTCTTGAA
CTCTGCTGAA
CCACCGCTIGE
GATCTCAAGA
CACGTTAAGG
ATTARARATG
ACCAATGCTT
TIGCCTGACT
GTGCTGCAAT
AGCCAGCCGG
CTATTRATTG
TTGTTGCCAT
GCTCCGGTTC
TTAGCTCCTT
TGGTTATGEL
TGACTGGTGA
CTTGCCCGGC
TCATTGGARA
GTTCGATGTA
TTTCTGGGTG
GGARATGTIG
ATTGTCTCAT
CGCGCACATT
TAACCTATAA
GTGRAARCCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AARCGACGGC
CCGCGCEIGE
CATCACCAGG
CAAGAGGAGC
GCGGGCCAGC
CCGCAGTCGC

ACGAGCARCCT
CAACCGGCAT
ATCTCTCCCC
ACCATACCAC
GGIGCTICTG
CGTGGCGEGEGEE
TGGCGTAATC
ACARCATACG
TCACATTAAT
TGCATTAATG
CTTCCTCGCT
ACTCARAGGC
GAEGCARRAGG
ATAGGCTCCG
ACCCGACAGG
CTGTTCCGAC
CGCTTTCTCA
TGGGCTIGIGT
GTCTTGAGTC

AGCCACTGGT
GTGGETGGCCT
GCCAGTTACC
TAGCGETIGGET
AGATCCTTT

GATTTIIGGTC
AAGTTTTARA
AATCAGTGAG
CCCCGICGTG
GATACCGCGA
ARGGGCCGAG
TTGCCGGGAR
TGCTACAGGC
CCAACGRATCA
CGGTICCTCCG
AGCACTGCAT
GTACTCARCC
GTCAATACGG
ACGTTCTICG
ACCCACTCGT
AGCRAAAACE
ARTACTCATA
GAGCGGATAC
TCCCCGARRR
ARLTAGGCGT
CTGACACATG
ACARGUCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
GCCGCCAGCG
TCCATGAGGT
ATGAGGGAGE
ATCATCTGGC
CGCCGACCCT

CCATGLTCIG
GGGGUTACCG
GGGATGTGGE
ACARATATCC
TCCGAAGCAG
CTTGTTCGAG
ATGGTCATAG
AGCCGEGARGC
TECGTTGCEC
ARTCGGCCRA
CACTGACTCG
GGTAATACGG
CCAGCRARMG
CCCCCLCTGAC
ACTATARAGA
CCTGCCGCTT
TAGCTCACGC
GCARCGRACCC
CRACCCGGTA

AACAGGATTA
ARCTACGGCT
TICGGAAARA
TTTTTIGTIIT
ATCTTTICTA
ATGAGATTAT
TCAATCTARA
GCACCTATICT
TAGATARACTA
GACCCACGCT
CGCAGAACGTG
GCTAGAGTAA
ATCGTGGTIGT
AGGCGAGTTA
ATCGTTGTICA
BATTCTCTIA
AMLGTCATTCT
GATAATACCG
GGGCGAAARC
GCACCCAACT
GGARGGCAAL
CTCTTCCTTIT
ATATTEGAAT
GTGCCACCTG
ATCACGAGGC
CAGCTCCCGE
CAGGGCGCGT
CAGATTGTAC
ABATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTIC
CCTIGGCCT

CTGCCTTGLG
ACTCCIGGTC
TCTGCCGCAC
GGUAGAGGAA

113

AGTGGCCACC
ARKTCCCCGA
CCCACCACCA
TTGGCATCGG
GGGTTGCTAG
CTTGAAGAGC
CTGTTTICCTG
ATARAGTCGTA
TCACTGCCCG
CGECGCGGETGA
CTGCGCTCES
TTATCCACAG
GCCAGGRACC
GAGCATCACA
TRCCAGGCGT
ACCGGATACC
TGTAGGTATC
CCCCTTCAGC
AGACACGACT

GCAGAGCGAG
ACACTAGAAG
GAGTIGGTAG
GCARGCAGCA
CGGGEGTCTGA
CARBRAAGGRT
GTATATATGA
CAGCGATCTG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CRCGCTCGTC
CATGATCCCC
GAAGTAAGTT
CTIGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCARR
TTCAATATTA
GTATTIAGAR
ACGTCTAAGA
CCTTTCGTCT
AGACGGTCAC
CAGCGGGTGET
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TICGCLGCLE
TICGCCGLGC
CCGGCTGAGC
CAGGGTCCTG
CGAGGCCGCC
GACAGGTGAG

CCCCGGCLCT
CCGGATCCCA
GCACAACCTG
CCCTGAATTIC
GGATCGCTCC
CTCTAGAGTC
TGCTGARATTG
AAGCCTGGEEGE
CTTITCCAGTC
GAGGCGGTET
TCGTTCGGCT
ARTCAGGGGA
GTRAAALAGGC
ABRAMTCGACS
TTCCCCCTGG
TGTCCGCCTT
TCAGTICGGET
CCGRCCGCTIG
TATCG

GTATGTAGGC
GARCAGTATTT
CTCTIGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTARACTTGG
TCTATTTCGT
GGGCTITACCA
AGATTTATICA
TTTATCCGCC
AGTTAATAGT
GTTTGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTITA
CTTACCGCTG
ATCITTTACT
ARAGGGRATA
TTGARGCATT
ARATANACAR
ARCCATTATT
CGCGLGETTTC
AGCTTGICTG
TGGCGGEGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTIC
TTCCCAGTCA
CCACTCCTGC
TCETIGCGLGET
CACTGCTTCG
ACGTGGTCGC
TCCRACTGGT
GGGGGTATGA

GGTGCTTGLG
CCACCCCCGC
CTGGCCCAGE
CTTCTGCCGL
GAGTCCGCRR
GACCTGCAGG
TTATCCGCTC
TGCCTARTGA
GGGARACCTIG
GCGTATTIGGG
GCGGCGAGCE
TALCGCAGGA
CGCGTTGCTG
CTCAAGTCAG
ARGCTCCCTIC
TCTCCCTICG
GTAGGTCGTT
CGCCTTATCC

GGTGCTACAG
GGTATCTGCG
GGUAAACALR
AGAARRRRAG
ARCGAAARCT
ATCCTTTTAR
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCRTCCAGT
TTGCGCAACG
GCTICATICA
ARARDAGCGG
TTATCACTCA
TGCTTTITICTIG
CCGAGTTGECT
ARAGTGCTCA
TTGAGATCCR
TTCACCAGCG
AGGGCGACAC
TATCAGGGTY
ATAGGGGTIC
ATCATGARCAT
GGTGATGACG
TAAGCGGATG
CGGGGTTGGC
TGTGRARTAC
AGGCTGCGCA
GCGAAAGGGG
CCGACGTTIGTIA
TCGAGCGCGC
CGCTGATGTIC
TCCGEGGLEGL
GGCTCTGGGA
CCTCCAGCAG
ATTGTACAGA



a2zl
2281
2341
2401
2461
2621
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4747
4801
4861
4921
4981
50471
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821

ACAARCCACGA
CCTGCGRACA
GUACCGTIGAT
AGTICGGGGAA
ACCGGTGAGA
TGTCACCTTIT
GCTGGGGGTT
ARGGTAGGGC
ACCCCCCGAR
GTTTARATAG
AARCACCTAG
AAGGGGGCGT
GCAGGCCTTC
CGAGACGTCC
CAACGGCCTG
GAACGACACC
CRACTGGGAG
CGGCTCCATG
GUGCCAGCGC
CTCCTACAGC
CGCCAACTICC
GATCATGACC
GAAGTCCTGS
GTGCCCCGGT
GTITCATCTCC
CAGCTICAAC
CRAGGACTAC
GGGCATCGLG
CTCCTCCATG
GACGGAGCTG
GAGCCGGTTC
CRACAGCACC
CTCCAAGTCC
GTACCTICCGC
CRAGGTGARAG
GCCCTTCAAG
CARTCCTGGAG
CACCGGGARAC
CGACAAGTIC
GACACACTCT
TGIGARTATC
GCTTTTGCGA
CCTCGTTITICA
AGCGCTIGCTIC
ATTCTCCTGG
GGATGGGAAL
GGTCTCGCCT
CTTGGTTCTT
GCAGGTGACA
TTCGGCCGAC
TGCTGCIGCT
ACGCTGGCGC
BGGGAGGCAA
GCAAGGCTGC
CAGUGGACARA
ACCTACTGAT
LACTCCCTGRA
GCCAGGCTGT
GOAGGTGCAG
CTATTTCCTC
CGTGTACGGG

GCCTTIGTCTIA
GCTGTCCAGC
GGCGTGAGCC
CTCTGATCAG
GCCGACTTGET
TTGGCGAAGE
GGCGGATGCA
GGGCTGCGAG
GCTCCTTICGG
CCAGGCCCCT
ATCACTACCA
CTCTTICCTICT
CTGTTCCTEGC
GACCGCCCCC
TGETACGACG
GTCTGGEGGGA
GACCAGCCCA
GTGGTGGACT
TGCGTGGCCA
CTGGAZGGCG
ACCCAGTTICC
GCGGCCRAGT
AAGCTGGAGT
CTGATCGAGG
ATCAACCCCG
GGCACCCACT
TARCGCCCTGC
TGGGCCICCA
TCCCTICGIGE
ATCAACCTGA
GCCACCAACA
GOCACCCIGS
GTGTTCGCGG
ATGGGCTICG
TTCGTGAAGG
AGCGAGAACG
CIGTACTTCA
GCCCTGGGCT
CAGGTGCGUG
GGACGCTGGT
CCTGCCGCTT
GTTGCTAGCT
TATCGCTTIGC
CTGCTICCTGC
TACTGCAACC
ACARATGGAG
CTGTCGCACC
CGTCCATTAG
ATGATCGGTG
AGGACGCGCG
GGTTAGIGAT
CCGCGAGCCG
GAGCGLCCGE
CTGGTGGART
AGCACCGGTG
GGCCCTAGAT
GGGACCACCA
ACCTGIGATC
CACAGCTICAT
TTCACGAGCT
CCCTTICCCTC

GGCRGAATCC
GACCCTCGCT
AGCGCCGCAC
TCTRAACCCC
TGTGCGCCAT
CATCGGCCTC
GCTCAGGTA
ACGGCTTCCC
GGCTGCATGG
GATTGCARARG
CTTCTACACA
TCGTTTCAGT
TGGCCGECTT
TGGTGCACTT
AGRAGGACGC
CGCCCTTGTT
TCGCCATCGC
ACAMRCAACAC
TCTGGACCTA
GCTACACCTT
GCGACCCE
CCCAGGACTA
CCGCGTTCGC
TCCCCACCGA
GCGCCCCLGE
TCGAGGCCTT
AGACCTTICTT
ACTGGGAGTA
GCAAGTTCTIC
AGGCCGAGCT
CCRCGTTGCAC
AGTTCGAGCT
ACCTCTCCCT
AGGIGTCCEC
AGAACCCCTA
ACCTGTCCTIA
ACGACGGCGA
CUGIGARCAT
AGGTCAAGTG
CGTIGIGATSGG
TTATCARACH
GCTTIGTGCTA
ATCCCAACCG
TCACTGCCCC
TGTAARCCAG
GATCCCGCGT
TCAGCGCGGEC
CGAAGCGTCC
GAGCTGATGG
TCAAAGGTGC
TCCGCAACTC
GGCCEGCGEET
GICAGTTGAA
TGGRCGTGCA
TATCAGGTCC
TCTTCATCARR
GGGECCCTGA
GAGGCTGGCS
GARRCGCCAA
GTAATTGICC
ARCCCTAGGT
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CTACCAGTCA
GCCGCCGCTT
GCTGGCGECIG
CTTGCGLGTY
CCCCCACACC
GGCCTGCAGA
CCCTTTICTITG
GECGCTGCAT
GCGCTCCGART
ACATTATAGC
GGCCACTCGA
CACAACCCGC
CGUCGUCARG
CACCCCCARC
CAAGTGGCAC
CTGGGGCTAC
CCCGAAGCGC
CTCCGGCTTC
CRACACCCCG
CRCCGAGTAC
GGTCTTCTGE
CAAGATCGAG
CRACGAGGGC
GCAGGACCCC
CGGLGECTCC
CGACAACCAG
CAACACCGAC
CTCCGCCTTIC
CCTCAACACC
GATCCTGAALC
GRAGGCCAAC
GGTGTACGCC
CTGGTTCARG
GTCCTCCTTC
CTTCACCAAC
CTACAAGGTG
CGTCGTGTCC
GACGACLGEEG
ACAATTGGCA
ACTGTTIGCCG
GCCTCAGTGT
TTTGCGAATA
CRACTTATCT
TCGCACAGCC
CACTGCAATG
CTCGARACAGAE
ATARCACCACA
GGTTCACACA
TCGAAACGTT
TGGTCGTCTA
TGATTITTGGC
GATGCGGTGC
GGGCTTITACG
GGTCCTGCTG
GTGTCATCCA
AARCGUCTIGA
GTTGTTICCTT
GGARARTAGG
CRATCGCACA
CAMARTTCTG
ATGCGCGCAT

TGGCTTTACC
CTCCCGCACG
CGCTTCGCCS
AGTGTTCECCA
ACCTCCTCCC
GRGGACAGCE
CGCTATGACR
GCAARCACCGA
GCCGCTCCAG
GAGUTACCAR
GCTTGTIGATC
ARACGGCGCE
ATCAGCGCCT
ARLGGGCTGGEA
CTGTACTTICC
GCCACGICCG
ARCGACTCCG
TTCAACGACA
GAGTCCGAGG
CAGABGAACC
TACGAGCCCT
ATCTACTICCT
TTCCTCGGCT
AGCAAGTCCT
TTCARCCAGT
TCCCGCGTGE
CCGRCCTACG
GTGCCCACCA
GAGTACCAGG
ATCAGCAACGS
AGCTACAACG
GTCRACACCA
GGCCTGGAGS
TTCCTGGACC
CGCATGAGCGE
TACGGCTTGC
ACCRACACCT
GTGGACAACT
GCAGCAGCTEC
CCACACTIGC
GTITGATICTT
CCACCCCCAG
ACGCTGTCCT
TTGGTTTGGG
CTIGATGCACG
GCGCGCAGAG
ARTARCCACCT
CGTGCCACGT
CACAGCCTAG
TGCCCTGGCC
GTCTIATTIT
CCCACGGCTIG
CGCARAGGTAC
AAGTTCCTCC
CTCTARAGAG
GACACTTIGCC
CCCCLCGTGE
CTICGTETGC
ATTCATGTCA
GTCTACCGGG
GCGGTCGCCG

TGGATGRCGG
CTICTTTICCA
ATCTGAGGAC
TCCTTTGCAG
AGACCAATTC
GTGCCCRGCC
CTTCCAGCAA
TGATGCTIICG
GGCGAGCGCT
AGCCATATIC
GCACTCCGCT
CCATGCTGCT
CCATGACGAR
TGARCGACCC
AGTACAACCC
ACGARCCTGAC
GCGCCTTCTC
CCATCGACCC
AGCAGTACAT
CCGETGCTGEC
CCCAGRAAGTG
CCGACGACCT
ACCAGTACGA
ACTGGGTGAT
ACTTCGTCGG
TGGACTTCGG
GGAGCGCCCT
ACCCCTGGECG
CCARCCCGGA
CCGGCCCCTE
TCGACCTGTC
CCCAGACGAT
ACCCCGAGGAR
GCGEGAACAL
TGAACARCCA
TGGACCAGAR
ACTTCATGAC
TGITCTACAT
GGATAGTATC
TGCCTTGACC
GTGTGTACGC
CATCCCCTTC
GCTATCCCTC
CTCCGCCEGT
GGAAGTAGTIG
GARCGCTGAR
GARCGAATGCG
TGGCGAGGTG
GGATRATCGAR,
GGCAGGTCGT
GGCGETGGCAR
CCGGAATCCA
AGCCGCTCCT
ACCGCCTCAC
CTCGACTACG
CAGGATTGAA
CGAGCTGCCA
TCAGGTCATG
AGCTARTCAG
GGTGATCCTT
CGCARACTCGC



5881
5941
6001
6061
6121

igl
6241
5301
6361
5421
6481
£541
5601
6661
6721
5781
6841
6901
6961
7021
7081
7141
7201
T261
7321
7381
7441
7501
7561
7621
Te81
7741
7801
7861
79zl
7981
BG4l
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
9001
8061
9121
9181
9241
9301

GCGAGGGLCG
ACCTTTITITIC
CCCTAGGATC
CCCTAATATC
TGCCCARGAC
CTCCTTACTG
ACCGCATCCA
TCCGGGCCCC
TGGAGCATGC
ATGCTGGACT
TTCGTGCAGG
GCGGACCGCA
CACGTGAAGA
CGCRACCTGA
GGCGACGAGG
GAGTGGATCG
GTGATGATGA
ATCGGCCCCA
CTGACCCGCT
AGCGACCTGS
AGCGLGCCCC
CGCGAGTGCG
CTGGGCAAGA
GTGAAGGGCC
GRCGTGCCCG
GCTCGGATAG
TTGCTGCCTT
TCTTGTGTGT
CCAGCATCCC
TCCTGCTATC
TGGGCTCCGC
CRCGGGAAGT
AGTTGCTICCT
GAGGGGGTTC
TTGTTGCTICA
CICTGCTTTC
AGCAGTCTGT
GCATGTCGCG
AGTICATAAC
GGCCACCCCC
TCCCCGACCGE
ACCACCAGCA
GCATCGGLCC
TTGCTAGGGA
GRAGAGCCTC
TTTCCTGTIGT
AMGTGTAAAG
CTGCCCGCTT
GCGGGGAGAG
CGCTCGGTICG
TCCACAGARAAT
AGGARCCGTA
CATCACARRAR
CAGGCGTTTC
GGATACCIGT
AGGTATCTCA
GTTCAGCCCG
CACGACTTART

SEQ ID NO: 228

AGGGTTIGGG
CGATAATTTA
AGCGGCGTAG
AGCCCGRCTG
LATTTCATTGT
TTCTGTCGAC
CTTTCTCGGC
GGCGCCCAGC
TGCTGGCCGC
GGARGCCCAA
ACGGCCTGGT
CCGCCAGCAT
GCGTGGGCCT
TCTGGGTGGT
TGCAGGTGAG
TGACCGACTT
ACAAGCTGAC
GCTTICATCGA
TCGRCGAGAG
ACATCAACCH
CCGAGATCCA
GUCGCGACAG
GCGCCGTGEA
GCACCGTGTG
CCRAGACCAG
TATCGACACA
GACCTGTGAR
ACGCGCTTTIT
CTTCCCTCGT
CCTCAGCGCT
CTGTATICTC
AGTGGGATGG
TGAGCCTTIC
GARTTTARAR
CTGGGARRRG
GCGCAATCIG
AATTGCCTCA
GGCGAGGACA
AGTGACCATA
CGGCCCTIGET
GATCCCACCA
CAACCTGCTG
TGAATTCCTT
TCGCTCCGAG
TAGRGTCGAC
GARATTIGTTA
CCTGGGGTGT
TCCAGTCGGG
GCGGTTTIGCS
TTCGGCTGCS
CAGGGGATAA
ARAAGGCCGC
ATCGACGCTIC
CCCCTGGAMG
CCGCCTITTICT
GTTCGGTGTA
ACCGCTGCGC
CGC

ACGGECCGTC
TGCAATGGAC
GATTTCGTRA
CCTGACGCCA
GGTGCGARGT
AGAGCGGGCC
GTTCAATGCC
GAGGCCCCTC
GATCACCACC
GCGCCCCGAC
GTTCCGCAARC
CGAGACCCTG
GCTGGAGGAC
GACCAAGATG
CAGCTGGGECG
CCGCACCGGC
CCGCCGCATC
CGCGCCCCCC
CAGCGCCGAC
GCACGTGAAC
CGAGAGCCAC
CGTGCTGAAC
GTGCAACCAC
GCGCCCCRAG
CGATGACGAT
CTCTGGACGC
TATCCCTGCC
GCGAGTTGCT
TTCATATCGC
GCICCTIGCTIC
CTGGTACTIGC
GARCARCAALT
ATTCTCAGCC
GCTTGGARTG
GACCATCAGC
CCCTGTTGAA
GAATGTGGAR
CCCGCCACTC
TTICTCGARG
GCTTGCGGAG
CCCCCGCGAT
GCCCAGGCGA
CTGCCGCTCT
TCCGCAARACT
CTGCAGGCAT
TCCGCTCACA
CTAATGAGTG
AMRCCTGTCG
TATTGGGCGT
GCGAGCGGTA
CGCAGGAALG
GTTGCTGGECG
BAGTCAGAGG
CTCCCTCGTG
CCCTTCGGER
GGTCGTTCGC
CTTATCCGGT

[H]

COGRAATGCA
TGCICTGCAR
TCATTCGTCC
GUGTCCACTY
GTCCCCAGTT
CRCAGGCCGGE
CGCTGCGGLE
CCCETGCGLG
CTGTTCCTGG
ATGCTGGTGE
AARCTTCAGCA
ATGAACCACC
GGCCTGGGECA
CAGGTGGCGE
ACCGCCATCG
GAGACCCTIGC
AGCAAGATCC
CTGCCCACCG
TTCATCCGCA
ARCGTGAAGT
GAGATCGCCA
AGCGCCACCA
CTGGTGCGCC
CGCLCCCTET
GACRAGCTGG
TGGTCGTIGTG
GCTTTTATCA
AGCTGCTTGT
TTGCATCCCA

TGCTICACTG
AACCTGTRAR
GGAAAGCTTG
TCGATAACCT
TTGGTTCGIG
TCCARRLRMRC
ABTCGCCACCA
TCATCIGCCC
GTACAGCAGA
CTCCCCRACG
GGCAGGTCARA
GGGAAGAATC
GUGTCAARCC
GCTACCCGGT
CTTGTCGCGT
GCAAGCTTIGE
ATTCCACACA
AGCTARCTCA
TGCCAGCTEC
TCTTCCGCTT
TCAGCTCACT
ARCATGTGAG
TTTETCCATA
TGGCGRAACT
CGCTCTCCTG
AGCETGGCGC
TCCRAGCTGG
AACTATCGTC

GTTGCACOCG
AATTCTIGGCT
TGATGGGGAG
TTGTGCACAC
ACGCTCACCT
TCGCAGCCAC
ACCTGCGTCE
GGLGLGCCCA
CGGCCGAGAR
ACCCCTTCGE
TCCGCAGCTA
TGCAGGAGAC
GCACCCGLGA
TGGACCGCTAR
GCAAGAACGE
TGCGCLCCAC
CCGAGGAGGT
TGGAGGACGA
AGGGCUTGAC
ACRTCGOLCTIC
GUCTGACCCT
AGGTGAGCGA
TGCAGARCGGE
ACRACGACGG
GATGACTCGA
ATGGACTGTT
AARCAGCCTICA
GCTATTIGCG
ACCGCAACTT
CCCCICGCAC
CCAGCACTGC
AGCTCTTGET
CCARAGCCEC
CGTCTGGARC
TTGCCGCICR
CATTCATATT
CCTIGTGCCAG
CCATTATGCT
AGCACCTCCA
CCGGCATGGG
TCTCCCTCGEG
ATACCACACA
GCTTCTGTCC
GCOCGGEECTT
CGTRATCATG
ACATACGAGC
CATTAATIGC
ATTAATGAAT
CCTCGCTCAC
CARRAGGCGGT
CABAARGGTUCA
GGTTICCGCCC
CGACAGGACT
TTCCGACCCT
TTICTCATAG
GCTGTGTGCA
TIGAGTCCAA

GATGCGTGGC
CTIGTCGCCAR
CTACCGACTA
ATTCCATTICG
GTTTCCCGAC
TAGTATGGCC
CTCGGCEEEC
GCTGCCCGAC
GCAGTGGATG
CCIGGGLECGC
CGAGATCGGE
CGCCCTGAAC
GATGAGCCTG
CCCCACCTGGE
CATGCGCCGE
CAGCGIGTGE
GIGGCACGRAG
CGGUCGCARG
CCCCCeCTIGE

CIGCIGGARG
GGAGTACCGC
CAGCAGCCAG
CGGCGAGATC
CGCCGTGETG
GGCAGCAGCA
GCCGCCACAC
GIGTGTTTIGA
ARTACCRCCC
ATCTACGCTG
AGCCTTGETT
ARTGCTGATG
TTCCAGAAGE
TCTAATTGTG
AAGCCCAGAC
ARCCGCGTAC
GTGACGCTIG
CCCATGCCARG
ACCTCACAAT
TGCTCTGAGT
GUTACCGARR
ATGTGGGCCC
ARTATCCTIG
GRAGCAGGGG
GTICGAGCTT
GTCATAGCTG
CGGAAGCATA
GTIGCGCICA
CGGLCAACGT
TCACTICGUIG
AATRCGGTTA
GCAARAGGCC
CCCTGACGAG
ATABAGATAC
GCCGCTTACC
CTCACGCTGT
CGAACCCCCT
CCCGGTAAGR



pSZ944

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901l
961

1621
1081
1141
1201
1261
1321
1381
1441
1501
1551
1621
1681
1741
1801
1861
1921
1881
2041
2101
216l
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481

CTAARTTGTA
ATTTTTTAAC
GATAGGGTIG
CARCGTCARD
CTAATCAAGT
CCCCCGATTT
AGCGAARGGE
CRCACCCGCC
CAACTGTTGG
GGGATGTGCT
TARRACGACG
GTTCCCTTTA
IGTGAARTTIG
ABMGUCTGGEGG
CTTTCCAGTC
GAGGCGGTGC
GATCACACTA
GGATGAARCAR
GTCAGGAAAT
TAGCCTCTCC
CCTCCCAGAT
GGGUTCAATC
GTCAGACCAC
CAGGCTCCGT
CGTCCGGGARAC
TCCCAGCCGA
GCCGGCCGAC
GGCCCCCCTC
TGGTCATCAG

GCTTIGTG
TTCTTGCGCT
CTGCATGCAA
TCCGATGCCG
TATAGCGAGC
ACTCGAGCTT
ACCCGCARAC
CGCCGCCAAG
CACCCCCAAC
CARGTGGCAC
CTGGEGCCAC
CCCGARGCGC
CTCCGGLUETC
CARCACCCCG
CACCGAGTAC
GETCTTCTGE
CAAGRTCGAG
CAACGAGGGC
GCAGGACCCC
CGGCGGCETCC
CGACAACCAG
CARCACCGAC
CTCCGCCTTC
CCTCAACACC
CATCCTGAAC
GAAGGCCARAC
GGTGTACGCC
CTGGTTCAAG
GTCCTCCTIC
CTTCACCAAC

AGCGTTAATA
CAATAGGCCG
AGTGTIIGTTC
GGGUGAARRA
TITTTGGGET
AGAGCTTGAC
GCGGGCGUTA

CGCTTAATC
GAAGGGCGAT
GCARGGCGAT
GCCAGTGAGC
GTGAGGGTTA
TTATCCGCTC
TGCCTAATGA
GGGAARACCTG
GTATIGGGCG
TTTTGEGGEGET
TGAARATGGET
CGCGGCGTCA
TGCCACAGTA
TTTCTTCITC
CTGAACGECC
GCATTCGCAC
GGACAGGAGT
CCGCAGCGEC
TTTGARCCCCS
ARGGTCCTCC
CTCGCCGAGG
AAGGAAGCAG
CCARTCAGAR
ATGACACTTC
CACCGATGAT
CTCCAGGGCG
TACCARAGCT

TGATCGCRC
TCTAGAATAT
ATCAGCGCCT
ABGGGCTGGA
CTGTACTICC
GCCACGTCCG
BACGACTCCG
TICAACGACH
GAGTCCGAGE
CAGAAGAACC
TACGRGCCCT
ATCTACTCCT
TTCCTCGGCT
AGCARGTCCT
TTCAACCAGT
TCCCECETRE
CCGACCTACG
GTGCCCACCR
GAGTACCAGG
ATCAGCAACG
AGCTACARCG
GTCAACACCA
GGCCTGGAGG
TTCCTGGACT
CCCATGAGCG

TTTTGTTAAA
ARATCGGCRA
CAGTTTGGAR
COCGTCTATCA
CGAGGTGCCG
GGGGAAAGCC
GLGCECTGGT
COUCGUTACK
CGGETGCEGGET
TARGTTGGGT
GCGCGTAATA
ATTGCGCGCT
ACAATTCCAC
GTGAGCTAAC
TCETGCCRGC
CTCTTCCGCT
CCTACAGTIAC
GCTGTGETGG
ACCAGCGTGE
GCGATCCCCT
TGEACCTIGLG
CICATTICGGT
CATGCGCACC
GCCTCETCCC
TCCACCGCGG
CGCATGCTCC
AGGGTCACGT
TCGATCTGCT
GTGTGCAGARA
AGTCAACGCA
CAGCAARRGG
GCETCGARCCC
AGCGCTIGTITT
ATATTCAAAC
TCCGCTARGG
CAATGCTGCY
CCATGACGRA
TGRACGACCC
AGTACARCCC
ACGACCTGAC
GUGCCTTCTC
CCATCGACCC
AGCAGTACAT
CCETGCTGEC
CCCRGAAGTG
CCGACGACCT
ACCAGTACGA
ACTGGGTGAT
ACTTCGETCGG
TGGACTTCGG
GGAGCGCCCT
ACCCCTGGCG
CCARCCCGGA
CCGGCCCCTIG
TCGACCTIGTC
CCCAGACGAT
ACCCCGAGGA
GUGGGARCAG
TGARCAACCA

116

ATTCGCGTTA
AMTCCCTTAT
CARGAGTCCA
GGGCGATGGC
TAARGCACTA

GGCGAACGTG

AAGTGTAGCG
GGGCGCGTICC
CTCTTCGCTA
AACGCCAGGEG
CGACTCACTA
TGGCGTAATC
ACAACATACG
TCACATTAAT
TGCATTAATG
CCCGIGATCA
TGAARTGGTIG
CTTCTCARRAG
GCGCGGTCAG
GGGCGTTCAC
GGUGTGAGAG
TTCCAATCCC
ARTARCGTGT
CCGCCCAGAC
TGTGATCCGC
GAGGCTIGAG
GCCGGACCAG
CGACGTACAG
GGGGCACGTG
GCTGCCTGLC
TAGGGCGGGC
CCCGARGCTC
ARATAGCCAG
ACCTAGATCA
GGGUGCCTCT
GCAGGCCTTC
CGAGACGTCC
CAACGGCCTG
GAACGACACC
CARACTGGGAG
CGGCTCCATG
GCGCCAGCGC
CTCCTACAGC
CGCCRACTCC
GARTCATGACC
GRAGTCCTGE
GIGCCCCGGC
GTTCATCTCC
CAGCTTICAAC
CARGGACTAC
GGGCATCGCE
CTCCTCCATG
GACGGAGCTG
GAGCCGGTIC
CRRCAGCACC
CICCAAGTCC
GTACCTCCGC
CAAGGTGAAG
GCCCTICARAG

AATTTTIGTT
ARATCRARRRG
CTATTAAAGA
CCACTACGTG
AATCGGARACC
GCGAGAARGG
GITCACGCTGC
CATTCGCCRT
TTACGCCAGC
TTTTCCCAGT
TAGGGCGAAT
ATGGTCATRG
AGCCGGAAGC
TGCGTTGCEC
ARTCGGCCAR
CACAGGTGCC
AGRERGTCGTIA
GTCAAGARTC
TGGCCCCGCA
TCTCAGCAGC
GATGAGCAGG
ACAACACATA
CCTTACCTGA
CCerIcecce
GTTGGCGGCG
GTTGGCCAGT
GCCACTICACG
ACTGCGACAT
GTTGGTATTG
TGGCTCGCGT
TGCGAGACGG
CTTCGGGEGCT
GCCCCCGATT
CTACCACTIC
TCCTCTTCGT
CTGTTCCTGC
GACCGCCCCC
TGGTACGALG
GTCTGGGGGA
GACCAGCCCA
GTGGTGGACT
TGCGTGGCCA
CTGGACGECE
ACCCAGTTCC
GCGGCCARGT
AAGCTGGAGT
CTGATCGAGG
ATCAACCTCCG
GGCACCCACT
TACGCCCIG

TGGECCTCCA
TCCCTCGTIGS
ATCARCCTGA
GCCACCAACA
GGCACCCTGGE
GTGTTCGCGG
ATGGGBCTTCG
TTICGTIGAAGG
AGCGAGRACG

AARTCAGCTC
AATAGACCGR
ACGTGGACTC
AACCATCACC
CTARRGGGAG
ARGGGAAMGAR
GCGETAACCAC
TCAGGCTGLG
TGGCGAAAGE
CACGACGTTG
TGCAGCTTET
CTGTTTCCIG
ATAARGTGTA
TCACTGCCCG
CGCGECGEEGA
TETGCGAGCGT
CTGARATCAR
AGTCGCTCGC
CTGGTICACCA
GGCTGTACTG
GTGGGGUCAA
CCCACAGCAG
TTGGGTGTGG
GTCACGGCGG
CRAGRGCAGCR
ACCACCACCC
ATGGTGCGAG
GCGTGGLGAG
AGAGTAGCCA
ACGGTACCCT
CTTCCCGGLG
GCATGGGOGE
GCARAGACAT
TACACAGGCC
TTCAGTCACA
TGGCCEECTT
TGETGCACTT
AGARAGGACGC
CGCCCTTGTT
TCGUCATCGC
ACARCARCAC
TCTGGACCTA
GCTACACCTT
GCGARCCCGAA
CCCAGGACTA
CCGCGTTICGC
TCCCCACCGA
GUGLCCLGGL
TCGAGGCCTET
AGACCTTCTY
ACTOGGAGTA
GCARAGTTCTC
AGGUCGAGCC
CCACGTTGAC
AGTTCGAGCT
ACCTCTCCCT
AGGTGTCCGC
AGARCCCCTA
ACCTGTCCTA



3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
3341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5341
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
5781
6841
6901
5961
7021
7081
7141

CTACAAGGTG
CGTCGTETCC
GRCGACGGGSE
ACRATTGGCA
ACTGTTGCCG
GCCTCAGTGT
TTTIGCGAATA
CRACTTIATCT
TCGCACAGCC
CACIGCAATG
CTCGAACAGA
ATRCACCACA
GGTTCACACA
TCCAAMACGTT
ARLGGTAGGG
GACCCCCCGA
TGTTTARATA
CAAACACCTA
TAAGGGGGCG
GCATCCACTT
GGGCCCCGGEC
CTGTTCGCCG
TGGAAGCCCA
GTGTTCCGECC
ATCGTGGCCG
ATCCTGGGCG
GTGAAGCGCA
GAGTGCTGGG
TGCARGRCCG
ACCCGCCGCC
GACRACGTGG
GCCGACTACA
GTGRRCARCA

GCCACCRACA
CTGCAGTCCC
CTGCTGCAGC
CTGACCGACT
ARGGACCACG

GRCTCGAGGE
GGACTGTIGC
CAGCCTCAGT
TATTTGCGAA
CGCARACTTAT
CCTCGUACAG
AGCACTGCALA
CTCGTACCCA
CAGCTTGGCA
TAGCGATCGAR
TGACGCGAGC
GGAACCGAAR
GGGTCTIGCTC
CACGCATTITG
TCAACATATG
AGCARMAAGGC
TAGGCTCCGC
CCCGACRAGGA

GTTCCGACC
GCTTTCTCAT
GGGCTGTGTG
TCTEIGAGTCC
GATTAGCAGRE

TACGGCTTGC
ACCARCACCT
GTGGACAACC
GUAGCAGCTC
CCACACTTGC
GTTTGATCTT
CCACCCCCAG
ACGCTGTCCT
TTGGTTTGGG
CTGATGCRCS
GCGCGCAGAG
ATAACCACCT
CGTGCCACGT
CACRAGCCTAG
CGGGCTGUGA
AGCTCCTTICG
GCCAGGCCCC
GATCACTACC
CCTCTTCCTC
TCTICGGCGTT
GCCCAGCGAG
TGATCACCAC
AGCCCARCCC
GCACCTTCGC
TGATGAACCA
ACGGCTTICGG
CCCACGTGGEC
TGGGCGCCTC
GUGAGRTCCT
TGAGCAAGAT
CCGTGARGGA
TCCAGGGCGS
TCAAGTACGT
TCTCCTCCTT
TGRCCACCGT
TGGAGGGCGE
CCTTCCGCGG
ACGGCGACTA
CAGCAGCAGC
CGCCACACTT
GTGTTIGATC
TACCACCCCC
CTACGCTGTC
CCTTGGTTIC
TGCTGATGCA
TCAGCATCCG
ARATCGACTA
CAGRCTGGTG
GUCGCCGEETT
ACGTCACATT
CTCGCCAGGT
ACAAGACCCA
GTACATACGC
CAGCARRAGE
CCCCCTGACG
CTATARAGAT
CTGCCGCTITA
AGUTCACGCT
CACGAACCCC
AACCCGGTAA
GCGAGGTATG

TGGACCAGAR
ACTTCATGAC
TGTTCTACAT
GGATAGTATC
TGCLTTGACC
GTGTGTACGC
CATCCCCTT

GCTRATCCCTC
CTCCGCCTGT
GGAAGTACTIG
GARACGCTGAR
GACGAATGCG
TGGCGAGCETG
GGATATCGAA
GACGGCTTICC
GGGCTGCATG
CGATTGCAMAD
ACTTCTACAC
TTCGTTTICAG
CRATGCCCGL
GCCCCTCCCe
CATCTTCICC
CCCCCAGCTG
CATCCGCAGT
CCTGCAGGAG
CACCRACCCTG
CCTGGAGCGC
CGGCAARCARC
GACCCGLTGC
CCCCGAGGAG
CGAGGAGATC
CCTIGACCCCC
GGACTGGATC
CRCCATCGAG
GAGCGEGCGGT
CAGCGAGGTG
CATCAGCGTG
CARGGACCAC
TCGEGATAGTA
GCTGCCTTGA
TTGIGTGTAC
AGCRTCCCCT
CTGUTATCCC
GGCTCCGCCT
CGGGAAGTRAG
GGTGAATCTT
GACTGTCIGC
GGGTACATTG
GCICGCCCET
GCCTGATGTT
GCGUGACGCC
AAGCTCGCAT
AARMAGCARTG
CCAGGARACCGE
AGCATCACAR
ACCAGGCGTT
CCGGATACCT
GTAGGTATCT
CCGTTCAGCC
GACACGACTT
TAGGCGGTGC

CATCCTGGAG
CACCGGGARC
CGACARAGTTC
CACACACTCT
TGTGARATATC
GCTTITGCGA
CCTCCTTTICA
AGCGCTGCTC
ATTCTCCTGE
GGATGGGARC
GGTCTICGCCT
CTTGCTTICTT
GCAGGTGACA
TTCCTTTCTT
CGGCGCTGECA
GGCGCTCCGA
GACATTATAG
AGGCCACTCG
TCACAACCCG
TGCGGCGACC
GTGCGCGEET
CCCGCCGAGR
CTGGEACGACC
TACGAGGIGG
GCCGCCCTGA
GAGATGTICCA
TACCCCGCCT
GGLCGCCGLC
ACCTCCCTGA
GTGCGCGECE
AAGARGCCCC
CGCTGGARCE
CTGGAGACCG
TACCGCCGLE
TCCTCCGAGG
CTGCGLGCCA
ATCCCCGCCE
GACATCGACT
TCGACACACT
CCTGTGAATA
GCGCTITITIGC
TCCCTCGTTT
TCAGCGCTGC
GTATTCTICCE
TGGGATGGGA
GGCCTICCAAG
ARGTGGGART
ACAGGTGGGL
GCCTGCCGTC
GTTACATGCT
TCGLLLCTE

CTICAGACGGT
CCAACGATGA
TARRARGGCC
ARATCGACGC
TCCCCCTGGA
GTCCGCCTTT
CAGTTCGGTG
COACCGCTIGC
ATCGCCACTG
TACAGAGTTC

CTGTACTTCA
GCCCTGEGCT
CAGGTGCGECE
GGACGCTGGT
CCTGCCGCTT
GTTGCTAGCT
TATCGCTTIGC
CTGCTCCTGC
TACTGCAACC
ACARATGGAG
CTGTCGCACC
COTCCATTAG
ATGRTCGGTG
GCGCTATGAC
TGCAACACCG
TGCCGCTCTA
CGAGCTACCA
AGCTTGTGAT
CRRAACRCTAG
TGCGTCGCTC
GCGCCCCCGA

GCAGTGGAC
ACTTCGGCCC
GCCCCGALCG
ACCACGCCAA
AGCGCGACCT
GGGGUGACAC
ACGACTTCCT
GCGTGATGRY
AGATCGGCCC
AGAAGCTGAR
ACCTGGACAT
TGCCCGACAG
AGTGCACCAT
CCGGCCTGET
AGACCGAGTG
AGTCCAGCGET
ACARGGACGA
CTGGACGCTG
TCCCTGCCGC
GAGTTGCTAG
CATATCGCTT
TCCTIGCTCCT
GGTACTIGCAR
ACACARATGE
ATATGGCCAR
GTGGAGCACA
AGCGCCGCAT
AARGAGCGGC
GGACTAGACT
GTSCGAGGGA
CAACCGTICG
CAGLTICTICG
GCGTIGCTGG
TCAAGTCAGA
AGCTCCCTCG
CTCCCTTCGE
TAGGTICGTIC
GCCTTATCCG
GCAGCAGCCA
TTGAAGTGGT

LCGACGGCGA
CCGTGAACAT
AGGTCAAGTG
CGTGTGATGG
TTATCRAARACA
GCTTIGIGCTA
ATCCCAACCG
TCACTGLCCC
TGTAAACCAG
GBRTCCCGCGET
TCAGCGCGET
CGARGCGTCC
GAGCTGATGG
ACTTCCAGCA
ATGRTGCTTIC
GGGLGAGLGC
AAGCCATATT
CGCACTCCGC
TATGGCCACC
GGCGGGCTCC
CTGGTCCATG
CARCCTIGGAG
CCACGGCCIG
CTCCACCAGC
GTCCGTLGGT
GATCTIGGGTIG
CGTGGAGGETG
GGIGCGCGAC
GAACACZCCGC
CGCCTTCATC
CGACTCCACT
CRACCAGCAC
CATCTTCGAG
GGACAGCGTG
GTGCGAGCAC
GCGCCCCAAG
GATGGACTAC
CGACGACRAAG
GTCGTGTIGAT
TTTTATCARR
CTGCTTIGTIGC
GCRTCCCARC
GCTCACTGCC
CCTGTARACT
ARMGCTIGAG
TCCICACATC
AGGTTGCTTG
CCATCGTIGCC
AGAGARATCG
TTICTIGGLGT
GCCGTGCGGC
TATTATACAT
CCCACATGIG
CGTITTITCCA
GGTIGGECHARA
TGCGCTCTCC
GAAGCGTGEC
GCTICCARGCT
GTAACTATCG
CTGGTAACASG
GGUCTAACTA



7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
glel
8221
8281
8341
5401
8461
8521

CGGCTACACT
ARADAGRGTT
TGTTTGCAAG
TICTACGGGE
ATTATCARRARA
CTAARGTATA
TATCICAGCG
BACTACGATA
ACGCTCACCG
AAGTGGTCCT
LGTRAGTAGT
GGTGTCACGC
AGTTACATGA
TGTCAGAAGT
TCTTACTGTC
ATTCTGAGAA
TACCGCGCCA
AARARCTCTCA
CAACTIGATCT
GCARLATGCC
CCTTTTTCAA
TGARTGTATT
AC

SEQ ID NO: 229

pSZ1283

61
121
181
241
301
361
421
481
241
601
661
T2l
781
841
901
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921

CACTGGCAGC
AGTTCTTGAA
CTCTGCTGAA
CCACCGCTGG
GATCTCARAGA
CACGTTRAGG
ATTAAAALATG
ACCAATGCTT
TTGCCTGACT
GTGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTIC
TTAGCTCCT

TGGTIATGGC
TGACTGGTGA
CTTGCCCEET
TCATTGGARR
GTTCGATGTA
TTTCIGGGTIC
GGAAATGTTG
ATTGICTCAT
CGCGCACATT
TAACCTATAA
GTGARRACCT
CCGGGAGCAG
TTARCTATGC
CGCACAGATG
ACTGTTIGGGA
GATGTGCTIGC
AAACGACGGC
CCGCGLETGC

AGAAGGACAG
GGTAGCTICTT
CAGCAGATTA
TCTGACGCTC
AGGATCTTCA
TATGAGTAAR
ATCTGTCTAT
CGGGAGGGCT
GUTCCAGATT
GCARCTTTAT
TCGCCAGTTA
TCGTCGTTTIG
TCCCCCATGT
AAGTTGGCCG
ATGCCATCCG
TAGTGTATGC
CATAGCAGRA
AGGATCTTAC
TCAGCATCTT
GCRARADAGG
TATTATTGAA
TAGAARAATA

AGCCACTGGT
GTGGETGGCCT
GCCAGTTACC
TAGCGGTGGT
AGATCCTTIG
GATTTIGGTC
ABRGTTITTAAR
AATCAGTGAG
CCCCGTICGTIG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAR
TGCTACAGGC
CCAMCGATCA
CGGTCCTLCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTTICTITICG
ACCCACTCGT
AGCABRAAACH
ARTACTCATA
GAGCGGATAC
TCCCCGAAAR
AAATAGGCGT
CTGACRCATG
ACARGCCCGT
CGGCATCAGARG
CETAAGGAGAR
AGGGCGATCG
ARGGCGATTA
CAGTGAATTG
GCCGBCCAGCSG

TATTTGGTAT
GATCCGGCAA
CGCGCAGRAA
AGTGGAACGA
CCTAGATCCT
CTTIGGTICTGA
TTCGTICATC
TACCATCTGG
TATCAGCART
CCGCCTCCAT
ATAGTTTIGCG
GTATGGCTTC
TGTGCAARRL
CAGTGTTATIC
TARGATGCTT
GGUGACCGAG
CTTTARAAGT
CGCTIGITGRG
TITACTTICAC
GAATARGGGEC
GCATTTATCA
ARCAARTAGG

ARCAGGATTA
ARCTACGGCT
TTCGGRABAR
TTITITGTTIT
ATCTTITTCTA
ATGAGATTAT
TCARTCTARA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTIA
ATCGTTGICA
ARTTCTICTITA
ARGTCATICT
GATAATACCG
GGECGAARAT
GCARCCCARCT
GGAAGGUARL
CTCTTCCTTT
ATATTTGART
GTGCCACCTG
ATCRACGAGGC
CACCTCCCGG
CAGGGCGCET
CAGATTGTAC
ARRTACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
CCTTGGCCTT
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CTGCGCTCTG
ACAAACCACC
ARARGGATCT
ARACTCACGT
TTTRAATTAR
CAGTTACCAR
CATAGTTGCC
CCCCAGTGCT
ABRCCAGCCA
CCAGTCTATT
CAACGTTGIT
ATTCAGCTCC
AGCGGTTAGC
ACTCATGGTIT
TTCTGTGACT
TTGCTCTTGC
GCTCATCATY
ATCCAGTTCG
CAGCGTTTCT
GACACGGAARA
GGGTTATTGT
GGTTCCGCGE

GCAGAGCGAG
ACRCTAGRAG
GAGTTGGTAG
GCARAGCAGCA
CGGGEGTCTGA
CAABARGGAT
GTATATATGA
CAGCGATCTG
CGATACGGGA
CACCGGCTCC
GTCCTGCARC
GTAGTTCGCC
CACGCTCGTC
CRTGATCCCC
GRAGTAAGTT
CTGICATGCC
GAGRATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCARR
TTCAATATTA
GTATTTAGRA
ACGTCTAAGA
CCTITTCGICT
AGACGGTICAC
CAGCGGEGETGET
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGCCGCCG
TTCGCCGLGT

CTGRAGCCAG
GCTGGEAGCG
CAAGRAAGATC
TAAGGGATTT
AARTGRAGTT
TGCTTAATCA
TGACTCCCCG
GCARTGATAC
GCCGGAAGGEE
AATTGTTIGCC
GCCATTGCTA
GGTTCCCARC
TCCTITCGGTIC
ATGGCAGCAC
GGTGAGTACT
CCGGCGTCAA
GGAAAACGTT
ATGTAACCCA
GGGTGAGCRA
TGTTGAATAC
CTCATGAGCE
ACRTTTCCCO

GTATGTAGGC
GRCAGTATTT
CTCTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTARACTTGEG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTRTCCGCC
AGTTAATAGT
GTTTGGTATG
CATGTTGTGC
GGCCGCAGTIG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCTG
ATCTTTTACT
ARRGGGAATA
TTGAAGCATT
ARATAAMCRR
ARACCATTATT
CGCGCGETTIC
AGCTIGICTG
TGGCGGGETGT
CCATATGCGE
TTCGCCATIC
ACGCCAGCTG
TTCCCAGTICA
CCACTCCTGC
TCGTGCGCGT

TTACCTTCGSE
GTGGTTITTITIT
CTTTGATCTIT
TGGTCATGAG
TTAAATCAAT
GTGAGGCACC
TCGTGTAGAT
CGCGAGACCC
CCGAGCGCAG
GGGAAGUTAG
CAGGCATCGT
GATCAAGGCH
CTCCGATCGT
TGCATARATTIC
CARACCRAGTC
TACGGOGATAR
CTICGGGGLE
CTCGEGCACC
ARACAGGARAG
TCATACTCIT
GATACATATT
GRARAGTGCC

GGTGCTACAG
GGTATCTIGCG
GGCRAARCARA
AGAAARAANG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCARCG
GCTTCATTICA
RAAAAAGCGG
TTATCACTCA
TGCTTTTCTG
CCGAGTTGCT
BARCGTGCTCA
TLGAGATCCA
TTCACCAGCE
AGGGCGACALC
TATCAGGGTT
ATAGGGGTTIC
ATCATGACAT
GGTGATGACG
TAAGCGGATG
CGGGEGCTGEGEC
TGTGAAATAC
LAGGCTGCGCA
GCGABAGGGG
CGACGTTGTA
TCGAGCGCGC
CGCLGATGTC



1981
2041
2161
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3861
4021
4081
4141
4201
4261
4321
4381
4441
4501
4h61
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
3281
5341
5401
5461
5521
5581

CATCACCAGG
CAAGAGGAGC
GCGGGCCAGT
CCGCAGTCGC
ACARCCACGA
CCTGCGRACA
GCACCGIGAT
AGTCGGGGARR
RACCGGTGAGA
TGTCACCTTT
GCTCGEGGETT
AAGGTAGEGC
ACCCCCCGAR
GTTTARATAG
ARRCBRCCTAG
RRAGGGGGCGC
GCAGGCCTTIC
CGAGACGTCC
CAACGGCCTS
CAMCGACACC
CARCTGGGAG
CGGCTCCATG
GCGCCAGCGC
CTCCTACAGC
CGCCRACTCC
GATCATGACC
GAAGTCCTGG
GTGCCCCGGE
GTTCATCTCC
CAGCTTCARC
CAAGGACTAC
GGGCATCGCG
CTCCTCCATG
GACGGAGCTG
GAGCCGGTTIC
CAACRGCACC
CTCCAAGTCC
GTRCCTCCGC
CARAGGTGARG
GCCCTTCARG
CATCCTGGAG
CACCGGGRAT
CGACRAGTTC
GACACACTCT
TGTGAATATC
GCTTTTGCGA
CCICGTTICA
AGCGCTGLTC
ATTCTICCTIGG
GGATGGGAAC
GGTCICGCCT
CITGGTICTT
GCAGGTGACA
TTCGGCCGAC
TGCTGCTGCT
ACGLTGLCGC
AGGGAGGCAA
GCAAGGCTGC
CAGCGGACAA
ACCTACTIGAT
ACTCCCTGAA

TCCATGAGGT
ATGRAGGGAGS
ATCATCTIGGC
CGCCGACCCT
GCCTTGTCTA
GUTGTCCAGC
GGCOCGAGCT
CTCTGATCAG
GCCGACTTGT
TTGGCGRAGG
GGCUGGATGCR
GGGCTGCGAG
GCTCCTTCGG
CCAGGUCCCC
ATCACTACCA
CTCTTCCTCT
CTGTTCCTGC
GACCGCCCCC
TGGTACGACG
GTCTGGGGEA
GACCAGCCCA
GTGGTGGACT
TGCGTGGCCA
CTGGACGGCG
ACCCAGTTCC
GCGGCCAAGT
AAGCTGGAGT
CTGATCGAGG
ATCAACCCCG
GGCACCCACT
TACGCCCTGC
TGEGCCTCCA
TCCCTCGTGE
ATCAACCTIGA
GCCACCAACA
GGCACCCTIGG
GTGTTCGCGE
ATGGGCTTCG
TTCGTGARAGG
AGCGAGAACG
CTGTACTICA
GCCCTGGEECT
CAGGTGUGCE
GCACGCTGGT
CCTGCCGUTT
GTTGCTAGCT
TATCGCTTGC
CTGCTCCTGC
TACTGCAACC
ACAANTGGAG
CTGTCGCACC
CGTCCATTAG
BTGATCGGTG
AGGACGCGCG
GGTTAGTGAT
CCGCGAGCCE
GAGCGCCCGE
GTGGTGGAAT
AGCACCGGTIG
GGCCCTAGAT
GGGACCACCA

CIGCCTIGCE
ACTCCTGGTC
TCIGCCBCAL
GGCAGAGGAA
GGCAGARTCC
GACCCTCGCT
AGCGCCGCAC
TCTAAACCCC
TCTGCCGCCAC
CATCGGCCTC
CGCTCAGETA
ACGGCTITCLCC
GGCUTGCATGG
GATTGCAARG
CTTCTACACA
TCGTTTCAGT
TGGCCGGECTT
TGGTGCACTT

GARGGACGC
CGCCCTITGTT
TCGCCATCGC
ACRACAACAC
TCTGGACCTA
GCTACACCTT
GUGAUCCGAN
CCCAGGACTA
CCGCGTTCGE
TCCCCACCGA
GCCCCCCGGEL
TCGAGGLCTT
AGACCTTICTT
ACTGGGAGTA
GCAAGTTCTIC
AGGCCGAGCT
CCACGTTGAC
AGTICGAGCT
ACCTCTCCCT
AGGTGTCCGC
AGAACCCCTA
ACCTGTCCTA
ACGACGGCGA
CCGTGAACAT
AGGICARCTIG
CGTGTGATGG
TITATCARACA
GCTIGIGCTA
ATCCCAACCG
TCACTGCCCC
TGTARACCAG
GATCCCGCGT
TCAGCGCGGT
CGRAAGCGTCC
GAGCTGATGG
TCRRAGGTGC
TCCGCAACCT
GGCCEECEGET
GTCBGTTGAA
TGGACGTGCA
TATCAGGTCC
TCTTCATCAA
GGGECCCTGA
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CCGGCTGAGT
CAGGGTCCTG
CGAGGCCGCC
GACAGGTGAG
CTACCAGTICA
GCCGCCGCTT
GCTGGCGCTG
CTIGCGCOTIT
CCCCCACACC
GGUCTGCAGA
CCCTTITCTIG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGCCACTCGA
CACAACCCGC
CGCCGCCRAAG
CACCCCCAAC
CARGTGGCAC
CTGGGGCCAC
CCCGAAGCGLC
CTCCGGCTTC
CRACACCCCG
CACCGAGTAC
GGTCTITCIGG
CRAGATCGAG
CARRCGAGGGC
GCAGGACCCC
CGGLGGCTCL
CGACARACCAG
CAACACCGARC
CTCCGCCTIC
CCTICARCACC
GATCCTGAAC
GAAGGCCAAC
GETGTACGCC
CTGGTTCAAG
GTCCTCCTTC
CTICACCARC
CTACBAGGTG
CGTCGTIGTICC
GACGALGGGG
ACARTTGGCA
ACTGTITGCCG
GCCTCAGTGT
TTTGCGAATA
CAACTTATCT
TCGCACRGCC
CRCTGCRATG
CTCGAACAGA
ATARCACCACA
GGTTCACACR
TCGRAACGTT
TGGTCGTGTA
TGATTTTGGC
GATGCGGETGEC
GGECTTTACG
GGTCCTGCTG
GTGTCATCCA
ARMCGCCIGA
GTTGTTCCTT

CACTGCTTCG
ACGTGGTCGC
TCCAACTGGET
GGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTTCGCLG
AGTGEITIGCCA
ACCTCCTCCC
GAGGACAGCA
CGCTATGACA
GCARCACCGA
GCCGCTCCAG
GAGCTACCAA
GCTTGTGATC
ARACGGCGCGE
ATCAGCGCCT
ARGGGCTGGA
CTGTRCTTICC
GCCACGTICCG
BACGACTCCG
TTCAACGRCA
GAGTCCGAGG
CAGALAGARLCC
TACGAGCCCT
ATCTACTCCT
TTCCTCGGCT
AGCRAGTCCT
TTCAACCAGT
TCCCGTGIGE
CCGACCTACG
GTGCCCACCA
GAGTACCAGG
ATCAGCARCG
AGCTACAACG
GTCAACACCA
GGUCTGGAGE
TTCCTGGACC
CGCATGAGCG
TACGGCTIGC
ARCCAACACCT
GTGGACAACC
GCAGCAGCTC
CCACRCTTGC
GTTTGATICTT
CCACCCCCRAG
ACGCTGTICCT
TIGGTTTIGGEE
CTGATGCACG
GCGCGCAGAG
ATARCCACCT
CETGCCACGET
CACAGCCTAG
TGCCCTGGLC
GICTTATTTT
CCCACGGCTG
CGCAAGGTAC
AAGTTCCTCC
CTCTARRAGAG
GRCACTTGCC
CCCCCCETGE

TCCGGGCGGT
GGCTCTGGGA
CCTCCAGCAG
ATTGTACAGA
TGEATGACGGE
CTTCTTTCCA
ATCTGAGGAC
TCCTTTGCAG
AGACCARTTC
GTGCCCAGCC
CTTCCAGCAR
TGATGCTTICG
GGCGAGCGCT
AGCCATATTC
GCACTCCGCT
CCATGCTGCT
CCATGACGAAR
TGARCGACCC
AGTACAACCC
ACGACCTGAC
GCGCCTTICTC
CCATCGACCC
AGCAGTACAT
CCGTGCTGGT
CCCAGAAGTIG
CCGRCGACCT
ACCAGTACGA
ACTGGGTGAT
LCTTCGTCGG
TGGACTTCGE
GGAGCGCCCT
ACCCCTGGCE
CCARCCCGGA
CCGGECCCCTE
TCGACCTGTC
CCCAGACGAT
ACCCCGAGGR
GOGGGRACAG
TGAACAACCA
TGGACCAGRA
ACTTCATGAC
TGTITCTACAT
GGATAGTATC
TGCCTIGACC
GIGTGTACGC
CATCCCCTITC
GCTATCCCIC
CTCCGLCTIGT
GGAAGTAGTG
GARACGCTGAA
GACGAATGCG
TGGCGAGGTIG
GGATATCGRAA
GGUAGGTCGT
GGCETGGCAR
CCGGRATCCA
AGCCGCTICCT
ACCGCCTCAC
CTCGACTACG
CAGGATTGAR
CGAGCTGCCA



5643
57G1
5761
5821
5881
5941
5001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
678L
5841
5301
6961
TOZ21
T081
7141
7201
7261
7321
7381
7441
7501
7561
T621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
g2e1
5341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241

GCCAGGCTGET
GGAGGTIGCAG
CTATTTICCTC
CGTGTACGGE
GCGAGGGLCCG
ACCTTTITTTG
CCCTAGGATC
CCCTAATATC
TGCCCAAGAC
CTCCTTACTG
GTGGCCGLCG
CCCGGCAAGT
CCCRACGGCC
BACGGCAGCG
AGCCCCCCCC
ATCACCACCG
CGCCCCGACA
TTCCGCGAGC
GAGACCCIGA
CTGAACGACS
ACCBAGATGC
AGCTGGTTCA
ARCRCCGGCG
CGCCECTICA
GCCCCCCCCG
GACAGCATCT
AGCAACGTGA
CAGGAGCTGT
GAGAGCGTGA
CTECGLCTGE
GCCGGTACCA
TAGTATCGAC
CTTGACCTGT
TGTACGCGCT
CCCCTTCCCT
ATCCCTCAGC
CGCCTIGTIATT
AGTAGTGGGA
CCTTGAGCCT
TTCGRATTTA
TCACTGGGAA
TTCGCGCAAT
TGTARTTGCC
GCGGGCGAGG
ARCAGTGACC
CCCCGGCCCT
CCGGATCCCA
GCACRACCTG
CCCTGAATTIC
GGATCGCTCC
CTCTAGAGTC
TGTGAAATTIG
AAGCCTGGGG
CTTTICCAGTIC
GAGGCGGTTT
TCGTTCGGCT
AANTCAGGGGA
GTARAARGGC
ARAATCGACG
TTCCCCCTIGE
TGTCCGCCTT

ACCTGIGATC
GACAGCTCAT
TTCACGAGCT
CCCTTCCCTC
AGGGETTITGGG
CGATAATITE
AGCGGCGTAG
AGCCCGACTG
ATTTCATIGT
TTCTGTCGAC
CCGTCAGCAG
TCGGCAACTG
GCTTCCAGGT
CCGTGAGLCT
CCCGCACCTT
TGTTCGTGGC
TGCTGGTGGA
GCTTCAGCAT
TGARACCACCT
GCTTCGGCCG
AGATCGTGET
GCCAGAGCGG
AGATCCTGGT
GCAAGCTGCC
TCGATCGAGGA
GCAAGGGCCT
AGTACATCGG
GCAGCCTGAC
CCAGCATGAA
AGGACGGCGC
ACCGCGCCAT
ACACTCIGGA
GRATATCCCT
TITGCGAGTT
CGTTTCATAT
GCTGCTCCTG
CTCCTGGTIAC
TGGGAACACTA
TTCATICTCA
AAAGCTTGGA
ARGGACCATC
CTGCCCTGTT
TCAGAATGTG
ACARCCCGCCA
ATATTICTCG
GGTIGCTTGCG
CCACCCCCGC
CTGGCCCAGG
CITCTIGCCGC
GAGTCCGCAR
GACCTGCAGG
TIATCCGCTIC
TGCCTAATGA
GEGAAACCTG
GCGTATTIGGG
GCGGCGAGCG
TRACGCAGGA
CGCGTTGCTG
CTCAAGTCAG
ABGCTCCCTC
TCTCCCTTICG

GAGGCTIGGCE
GAARACGCCAA
GTAATTGTCC
ARCCCTAGGT
ACGGGCCGTC
TGCAATGGAC
GATTTCGTAA
CCTGACGCCA
GGTGCGAAGC
AGAGCGGGCC
CGCCTTCTTC
GUCCAGCAGC
GAAGGCCARC
GARAGTCCGGC
CCTGARCCAG
CGCCGAGAAG
CTGGTITCGGC
CCGCAGCTAC
GCAGGACACC
CACCCCCGAG
GAACCGCTAC
CAAGATCGGC
GCGCGCCACC
CTGCGAGLTIG
CARCGACCGC
GACCCCCGGT
CTGGATTCTG
CCTGGAGTAC
CCCCAGCAAG
CGACATCATG
CAGCACCTGA
CGCTGGTICGET
GCCGCTTTITA
GUTAGCTGCT
CGCTTIGCATC
CTCCTGCTCA
TGCARCCTGT
AATGGAARGC
GCCTCGATAA
ATGTIGGTTC
AGCTCCAARA
GARAATCGCCA
GAATCATCTG
CTCGTACAGC
ABRGCTCCCCR
GAGGGCAGET
GATGGGAAGA
CGAGCGTCA

TCTGCTACCC
ACCCTIGTCG
CATGCAAGCT
ACARTTCCAC
GTGAGCTAAC
TCGTGCCAGC
CGCTCTTCCG
GTATCAGCTC
AAGARCATGT
GCGTTTTTCC
AGGTGGCGAA
GTGCGCTCTC
GGAAGCGTGE

GGAAAATAGG
CARTCGCACA
CARAATTCTG
ATGCGCGCAT
CCGRARTGCA
TGCTCTGCAA
TCATTCGTCC
GCGTCCACTT
GTCCCCAGTT
CACAGGCCGG
CCCGTGLCCG
CTGAGCCAGC
GTGAGCCCCC
AGCCTGAACA
CTGUCCGACT
CAGTTCACCC
AGCOAGACCA
GAGRTCGGCG
AGCCTGARCC
ATGTGCACCC
CCCACCTGEE
ATGGGCCGCE
AGCGCCTGGEG
CGCCAGGAGA
ARGCTGCACA
TGGARCGACT
GRGAGCATGC
CGCCGCGAGT
GTGGGCGACT
BAGGGCCGCA
TTARATTARCT
GTGATGGACT
TCARACAGCC
TGTGCTATTT
CCARCCGCAA
CTGCCCCTCG
BARCCAGCRC
TTGAGCTCTT
CCTCCARAGC
GTGCGTCTIGE
AACTTGCCGC
CCACATTCAT
CCCCCTGETGC
AGRCCATTAT
ACGAGCACCT
CAACCGGCAT
ATCICICCCC
ACCATACCAC
GGIGCTTCIG
CETGGCGEEEE
TGGCGTAATC
ACARCATACG
TCACATTARAT
TGCATTAATG
CTTCCTCGLT
ACTCARAGGC
GAGCAARAGE
ATAGGCTCCG
ACCCGACAGG
CTGTTCLGAC
CGCTTTCTICA

CITCGTGTGC
ATTCATGTICA
GTCTACCGGG

sCEETCHCCE
GTTGCACCCG
AATTCTGGCT
TGATGCGGAG
TTGTGCACAC
ACGCTCACCT
TCGCAGCCAC
CCCCCLGeee
CCTTCAAGCC
ACGGGCGCGEC
CCCTGGAGGA
GGAGCUGCCT
GCCTGGACCG
TCCGTGCAGGA
CCGACCGCAL
ACTGCARAGAG
GCGRCCTIGAT
GUGACACCGT
AGTGGCTIGAT
CCATGATGAA
TCECCCCCCA
AGTTCGACGT
TCGACGTGAA
CCACCGAGGT
GCGGLLGLGR
GCAGCCAGTA
CCGAGTGECG
CGAGGUAGCA
GTIGCCGCCA
TCRAGTGTGTT
GCGAATACCA
CTIATCTACG
CRCAGCCTTIG
TGCRRATGCTG
GTTTTCCAGA
CGCTCTAATT
BRACAAGUCCA
TCAMACCGCE
ATTGTGACGC
GAGCCCATGC
GCTACCTICAC
CCATGCTICTG
GGGGUTACCG
GGGATGTIGGE
ACRARTATCC
TCCEAAGCAG
CTTGTITCGAG
ATGGTCATAG
AGCTCGCARGCC
TGCGTTGCGC
ARTCGGCCAA
CRCTGACTICG
GGTAATACGG
CCAGCARMLG
CCCCCCTGAC
ACTATAMNAGA
CCTGCCGCTT
TAGCTCACGC

TCAGGTCATG
AGCTARTCAG
GGTGATCCTT
CGCAACTCGC
GATGCGTGEGC
CTGTCGLCAR
CTACCGACTA
ATTCCATTCG
GTTTCCCGAC
TAGTATGGTG
CARCCCCCARG
CARGAGCAAC
CCCCARGGCC
CCCCCCCAGT
GCGCACCGCC
CAAGAGCAAG
CGGCCTGGTG
CGCCAGCATC
CEEGGEGCCTE
CIGGGTGCTE
GGAGATCAAC
CAGCGACTGC
CCAGARGACC
CTTCGTGGEAT
GAAGACCGGEC
CCAGCACGTG
GCTGGAGACC
GAGCGTIGGTIG
CCAGCACCTG
CCCCAAGAAC
GCAGCTCGGA
CACTTGCTGC
TGATCTIGTIG
CCCCCAGCAT
CTGTCCTGCT
GTTTGGGCTC
ATGCACGGGA
AGGAGTTGCTE
GTGGAGGGGG
GACTTGTTGC
TACCTCTGCT
TTGAGCAGTC
CAGGCATGTC
AATAGTTICAT
AGTGGCCACC
RARTCCCCGA

CCACCACCH
TTGGCATCGG
GGGTTGCTAG
CTTGAAGAGC
CTGTTTCCIG
ATALACTGTRA

CACTGCCCG
CGCGECEGEEEA
CTGCGCTCGG
TTATCCACAG
GCCAGGAACC
GAGCATCACA
TACCAGGCGT
ACCGGATACC
TGTAGGTATC



G301
9361
9421

TCAGTTCGGT
CCGACCGCTEG
TATCGC

SEQ ID NG: 236

pSZ1410

121

181

241

301

361

421

481

541

601

661

721

781

841

901

961
gzl
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
18C1
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121

CACTGGCAGC
RGTTICTIGRA
CTCTGCTGAA
CCACCGCTGE
GCATCTCAAGA
CACGTTAAGS
ATTAAARATG
ACCAATGCTT
TTGCCTGACT
GTGCTGCAAT
AGCCAGTCGG
CTATTAATTIG
TTGTTGCCAT
GCTCOGGETTC
TTAGCTCCTIT
IGGTTATGGC
TGACTGGTIGA
CTTGCCLGGE
TCATTGGARA
GTICGATIGTA
TTICTGGGTG
GGAAATGTTG
ATTIGTCTICAT
CGCGCACATT
TAACCTATAA
GTGARAACCT
CCGGEAGCAG
TTARCTATGC
CGCACAGATG
ACTGTTIGGGR
GATGTGCTGEC
AARCGACGGEC
CAGTTTGCGG
CAGGACTICC
GCGCGLGCCA
GAGGAGGCGT
ACGGGLGCGEE
CGGCACGGCG
GTGGAGGTIGA
CCTITACTIGG
CTTGCGCTAT
GCATGCAACA
CGATGCCGCT
TAGCGAGCTA
TCGAGCTTIGT
CCGCARACTC
CCGCCAAGAT
CCCCCAACAA
AGTGGCACCT
GGEGGLUROGT
CGAAGCGCAA
CCGGCTTICTET
ACACCCCGGA

GTAGGTCGTT
CGBCCTTATCC

AGCCACTGGT
GTGGTGGECCT
GCCAGTTACC
TAGCGGIGGT
AGATCCTTTG
GATTTIGGTIC
BAGTTTTAAR
AATCAGTIGAG
CCCCGICGTG
GATRCCGCGA
ARGGGCCGAG
TTGCCGGGEAL
TGCTACAGGC
CCARACGATCAR
CGGTCCTCCG
AGCACTGCAT

TACTCAACC
GTCAATACGG
ACGTICTITCG
ACCCACTCGT
AGCARMAACA
AATACTCATR
GARGCGGATAC
TCCCCGAARLA
AAATAGGCGT
CEIGACACATG
ACAAGCCCGT
GGUATCAGAG
CGTAAGGAGA
AGCGCGATCG
ARGGCGATTA
CAGTGAATTG
AGGAGAGGGT
TGCCCGACCC
AGGACCTGCC
TGCCGACCTA
CTGRCCACCC
ACCTGCTGAA
CCATCARACARA
GCTTCGTCTA
GACACTTICCA
CCLATGATGC
CCAGGGUGAG
CCARAGCCAT
GATCGCACTC
TAGARTATCA
CAGCGCCTCC
GGGCTGGATG
GTACTTCCAG
CACGTCCGAC
CGACTCCGGC
CAACGACACC
GTCCGAGGAG

CGCTCCAAGC

GGTAACTATC

AMCAGGATTIA
ARCTACGGCT
TTCGGARRAN
TITTTIGTTT
ATCTTTTCTA
ATGAGATTAT
TCAATCTRAAR
GCACCTATCT
TAGATAACTA
GACCCARACGCT
CGCAGRAGTG
GUTAGAGTAR
ATCGTIGGIGT
AGGCGAGTTA
ATCGTIGTICA
ARTTCTCTTA
ABRGTCATICT
GATAATACCG
GGGCGAARARC
GCACCCAACT
GGAAGGCARA
CTCTTCCTTT
ATATTTCAAT
GTGCCACCTG
ATCACGAGGC
CAGCTCCCGGE
CAGGGCGCGT
CAGATTGTAC
ALRRTACCGCA
GTGUGGGCCT
AGTTGGGTAA
ATGCATGCTIC
GCTCCCCGTE
CGAGTCGCCC
CGACGAGTAC
CATGGCCATG
GTGGGLEIGET
CAAGTACTGT
CCTGATCRAG
CACCTCCTTIC
GCARAAGGTA
TTCGACCCCC
CGCTIGTITRA
ATTCARACAC
CECTARGGES
ATGCTGCTGC
ATGACGAACE
AACGACCCCA
TACRACCCGA
GACCTGARCCA
GCCTTCTCCG
ATCGACCCGC
CAGTACATCT

121

TGGECTETGET
GTCTTGAGTC

GCAGAGCGAG
ACACTAGAAC
GAGTTIGGTAG
GCRAGCAGCA
CGGGEGETCTGA
CAAMRAGGAT
GTATATATGA
CAGCGATCTIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTRGTICGCC
CACGCTCGTEC
CATGATCCCC
GRAGTARGTT
CTGTCATGCC
GAGARTAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTICAGC
ATGCCGCARE
TTCAATATTA
GTATTTAGRR
ACGTCTAAGA
CCTITCGICT
AGACGGTCAC
CAGCGGETGT
TCGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCCGCCTGE
CTGCACCCCG
GACTTCGAGG
TTTGTGGTGC
CTCARACACCT
TGGACGCGGC
TGGCTGACGG
AGCGGUATGA
CAGGAGCGCG
GGGCGGGCTG
CGAAGCTCCT
ATAGCCAGGC
CTAGATCACT
GCGCCTICTTC
AGGCCTTCCT
AGRCGICCGA
ACGGLCTGTG
ACGACACCGT
ACTGGGAGGA
GCTCCATGGET
GCCAGCGCTG
CCTRACAGCCT

GCACGAACCC
CABRCCCGGTA

GTATGTAGGC
GACRGTATTT
CTCTTGATCC
GATTACGCGC
CGCTCAGTGGE
CTTCACCTAG
GTARACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCAE
TTTATCCGCC
AGTTAATAGT
GTTTGGTATG
CATGTIGTGC
GGCCGCAGTG
ATCCGTAAGA
TRTGCGGCGA
CARGAARCTTTA
CTTACCGCTG
ATCTTTTACT
RLRGGGAATA
TTGRAGCATT
AARTRRARACRHN
AACCATTATT
CGCGCETTITC
AGCTTGTCIG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTC
ACGCCAGCTG
TTCCCAGTCA
AGCTGGTGCA
TGGACARGCT
ACCAGBETIGGC
TGGETGGGCGA
TGGACGGIGT
AGTGGGETGEC
GGCGCGTCAR
ACCCGCAGAC
CCACCAAGTA
CGAGACGGCT
TCGEGGECTET
CCCCGATTGE
ACCACTTICTA
CTCTTCGTTT
GTITCCTIGCTG
CCGLCCCCTE
GTACGACGAG
CTGGGGGACSG
CCAGCCCATC
GGTGGACTAC
CGTGGCCATC
GGACGGUGEL

CCCGTTCAGC
AGACACGACT

GGTGUTACAG
GGTATCTGCG
GGCARABCADA
AGAAALBDNG
AACGAARACT
ATCCTITTAR
TOTGACAGTT
TCATCCATAG
TCTGECCCCA
GCRATARRCC
TCCATCCAGT
TTGCGCAACS
GCTTCATTCA
ARARAADGCES
TTATCACTCA
TGETTTTCTIG
CCGAGTTGCT
BARGTGOTCA
TTIGAGATCCAH
TTCACCAGCG
BGGGCGACAT
TATCAGGGTT
ATAGGGOTTC
ETCATGACAT
GGTGATGACG
TAAGCEGATG
CGEGGGCTGET
TGTGAAATAC
LGGCTGCGER
GCGAAAGGES
CGACGTTGTA
GAGCATGGGGE
GTGGEAGCCS
elerXelopelotely
CATGATCACG
GCGLGACGAC
CGAGGAGRAL
CATGCGGECC
GGRCAACARC
GGTACCCTTT
TCCCGGELECT
ATGEGELGITC
BAAGACATTA
CACAGGCCAC
CRGTCACARS
GCCGGETTCG
GTGCACTTCA
LACGGACGCCA
CCOTTGTTCT
GCCATCGCOC
LACBACACCT
TGGACCTACR
TRCACCTTOR



3181
3241
3361
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
1621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
64001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781

CCGAGTACCA
CTICTGGTA
AGATCGAGAT
ACGAGGGCTT
AGGACCTCCAG
GCGGCTCCTT
ACARCCRGTC
ACACCGACCC
CCGCCTICGT
TCAACACCGA
TCCTGAACAT
AGGCCRACAG
TGTACGCCGT
GGTICAAGGG
CCTCCTTICTT
TCACCAMCCG
ACAAGGTGTA
TCGTGTCCAC
CGACGGGGEGET
AATTGEGCAGC
TGTTGCCGCC
CTCARGTGTGT
TGCGARTACC
ACTTATCTAC
GCACAGCCTT
CTGCAATGCT
CGARACAGAGC
ACACCACAAT
TTCACACACG
GAARCGTTICA
GTCGTGTATG
ATTTEGGCGET
TGCGGETGCLC
GCTITACCCG
TCCTGCTG
GTCATCCACT
ACGCCTGAGA
TGTTCCTTCC
AARATAGGCT
ATCGCACART
ADATTCTGGT
GCGCGCATGC
GAAATGCAGT
CTCTGCARRA
ATTCGTCCTG
GTCCACTTITT
CCCCAGTTAC
CAGGCCGGTC
CEIGCCCGCC
GAGCCAGCCC
GAGCCCCCAC
CCTGRACACC
GUCCGACTGE
GITCACCCGC
CGAGACCATC
GATCGECGCC
CCTGAACCAC
GTGCACCCGC
CACCTGGGGC
GGGCCGUGAG
CGCCTGGGCC

GAAGRACCCC
CGAGCCCTICC
CTACTCCTCC
CCTCGGCTAC
CAAGTCCTAC
CAARCCAGTARC
CCGCGTGEGTG
GACCTACGGE
GCCCACCARC
GTACCAGGCC
CAGCAACGCC
CTRCARACGTC
CAACACCACC
CCTGGAGGARC
CCTGGACCGC
CATGAGCGIC
CGGCTITGCTG
CAACACCTALC
GGACAACCTG
AGCAGCTCGS
ACACTTGCTG
TTGATCTTIGT
ACCCCCAGCA
GCTGTCCTGC
GGTTTGGGCT
GATGCACGGG
GCGCAGAGGA
AACCACCTIGA
TGCCACGTITG
CAGCUTAGGE
CCCTIGGLCGEE
CITATTITGG
CACGGCTGCE
CRAGGTACAG
GTTCCTCCAL
CTAAAGRACT
CACTTGCCCA
CCCCGTGGEG
TCGTGTIGCTC
TCATGTCAAG
CTRACCGGGEGESE
GGTCGCCGCG
TGCACCCGGA
TTCTGGCTCT
ATGGEGGAGCT
GTGCACACAT
GCTCACCTGT
GCAGCCACTA
CCCCGUCCCA
TTCAAGCCCA
GGGCGCGLCT
CTGGAGGACC
AGCCGCCTGC
CTGGACCGCA
GTGCAGGACG
GACCGCRCCG
TGCARGRGCG
GACCTGATICT
GACACCGTGG
TGGCTCGATCA
ATGATGAACC

GTGCTGGCCG
CAGAAGTGGA
GACGACCTGA
CAGTACGAGT
TGGGTGATGT
TTCGTCGGCA
GACTTCGGCA
AGCGCCCTGG
CCCTGGCECT
AACCCGGAGA
GGCCCCTGGA
GACCTGTCCA
CAGACGATICT
CCCGAGGAGT
GGGAACAGCA
AACARCCAGC
GhRCCAGARCA
TTCATGACCA
TTCTACATCG
ATAGTATCGA
CCTTGACCTG
GTGTACGCGT
TCCCCTTCCC
TATCCCTCAG
CCGCCTGTAT
BAGTAGTGGG
ACGCTGAAGG
CGAATGCGCT
GCGAGGTGGET
ATATCGRATT
CAGGTCGTIC
CGTGGCAARRC
GGAATCCRAG
CCGCTCCTGC
CGCCTCACCA
CGACTACGAC
GGATTGALAL
AGCTGCCABC
AGGTCATGGG
CTAATCAGCT
TGATCCTTCG
CARCTCGCGC
TGCGTGGCAC
GTCGCCAACC
ACCGACTACC
TCCATTCGTG
TTCCCGACCT
GTATGGTGGET
CCCCCARGCC
AGAGCRACCC
CCRAGGCCAR
CCCCCAGCAG
GCRCCGCCAT
AGAGCAAGCG
GCCTGGTGTT
CCARGCATCGA
TGGGCCTGCT
GGGTGCTGAC
AGATCAACAG
GUCGACTGCAR
AGRAGACCCG

CCARCTCCAC
TCATGACCGC
AGTCCTGGRA
GCCCCGGCCT
TCATCTCCAT
GCTTCARCGG
AGGACTACTA
GCATCGCGTG
CCTCCATGTC
CGGAGCTGAT
GCCGGTTCGC
ACAGCACCGG
CCARGTCCGT
ACCTCCGCAT
AGGTGARAGTT
CCTICAAGRG
TCCTGGAGCT
CCGEGAACGC
ACBARGTTCCA
CACACTCTIGG
TGAATATCCC
TTTIGCGAGT
TCGTTTCATA
CGCTGCTCCT
TCTCCTGGTA
ATGGGAACAC
TCTCGCCTCT
TGGTTCTTCG
AGGTGACAAT
CGGCCGACAG
CTGCTGCTGG
GCTGGCGCCC
GGAGGCARGA
EAGGCTGCGT
GUGGACARRG
CTACTGATGEG
TCCCTGAAGG
CAGGCTIGETAC
AGGTGCAGGA
ATTTCCTCTIT
TGTACGGGCC
GAGGGCCGAG
CTTTTTTGCG
CTAGGATCAG
CTAATATCAG
CCCARGACAT
CCTTACTIGTT
GGCCGCLGLT
CGGCARGTTC
CRACGGCCGC
CGGCAGCGCC
CCCCCCCeee
CACCACCGTG
CCCCGACATG
CCGUGAGCGC
GACCCTGATG
GARCGACGGC
CRAGATGCAG
CTGGTTCAGC
CACCGGCGAG
CCGCTTCAGC

CCAGTTCCGC
GGCCAAGTCC
GCTGGAGTCC
GATCGAGGTC
CARCCCCGGC
CACCCACTTC
CGCCTTGCAG
GGCCTCCAARC
CCTCGTGCGC
CARCCTGAAG
CACCAACACC
CACCCTGGAG
GTTCGCGGAC
GGGCTTCGAG
CGTGAAGGAG
CGAGARACGAC
GTACTTCAAC
CCTGGGELTCC
GGTGCGUGAG
ACGUTIGETICE
TGCCGCTTTT
TGCTAGCTGC
TCGCTTGCAT
GCTCCTGCTC
CTGCAACCTG
EAATGGAGGA
GTCGCACCTC
TCCATTAGCG
GATCGGTGGA
GACGCGCGTC
TTAGTGATTIC
GUGAGTCEGE
GCGCCCEGET
GETGGAATTG
CACCGGTGTA
CCCTAGATTC
GACCACCAGG
CTGIGATCGA
CAGCTCATGA
CACGAGCTGT
CTTCCCTCAR
GGTTTGGGAC
ATRARTTTATG
CGGCGTAGGA
CCCGACTGCC
TTCATTGTGE
CTGTCGACAG
GCCRECAGCS
GGCARCTGGEC
TTCCAGGTGA
GTGAGCCTGA
CGCACCTTCC
TTCETGGCCG
CTGGTGGACT
TTCAGCATCC
AACCACCTGC
TTCGGCCECA
ATCGTGGTGA
CAGAGCGGCA
ATCCTGGTGEE
AARGCTGCCCT

GACCCGAAGG
CAGGACTACA
GCGTTCGCCA
CCCACCGAGC
GCCCCGGCLE
GAGGCCTTCG
ACCTTCTTICA
TGGGAGTARCT
RAGTTCTCCC
GCCGAGCCGA
ACGTTGACGA
TTCGAGCTGE
CTCTCCCTCT
GTGTCCGCGT
ARCCCCTACT
CTGTCCTACT
GACGGCGACG
GTGARCATGA
GTCAAGTGAC
TCTGATGGAC
ATCABACAGC
TTGIGCIATT
CCCRACCGCR
ACTGCCCCTC
TARRCCAGCA
TCCCGUGTCT
AGCGCGGCAT
AARGCGTCCGG
GCTGATGGTC
ARAGGTGCTIG
CGCARACCCTG
CCGELEGTIGA
CAGTTGAAGG
GACGTGUAGG
TCAGGTCCGT
TTCATCRARR
GGCCCTGAGT
GGCTGGLGGEE
ARCGCCARACHE
ARTTGTCCCA
CCCTAGGTAT
GGGCCGTCCC
CAATGGACTG
TTICCTAATC
TGACGCCAGC
TGUGARAGCGT
AGCGGGCCCA
CCTTCTICCC
CCAGCAGCCT
ACGGCCARMCGT
AGTCCGGCAG
TGAACCAGCT
CCGAGAAGCA
GGTTCGGCAG
GCAGCTACGAR
AGGACACCAG
CCCCCGAGAT
ACCGCTACCC
AGATCCGGCAT
GCGCCACCAG
GUGAGGTGECE



6841
6901
6961
T021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
T741
7801
7861
T92%
7881
8041
8101
8161
8221
Bz21
8341
8401
8461
8521
8581
8641
8701
8761
gBZ21
8881
8641

CCAGGAGATC
GUCTGCACARAG
GRACGACTTC
GAGCATGCCC
CCGLCGAGTGC
GGGCGACCGC
GGGLCGCACC
ARTTAACTCG
GATGGACTGT
ARACAGCCTC
TGCTATTTGC
BACCGCAACT
GCCCCTCGCA
ACCAGCACTG
GAGCTCCAGC
CRAGATCTGC
CGTGGACGAG
GCGCAAGCAG
CCCGGGTCEC
CGCCGAGGAC
CCAGGTCAGC
CCGGAAACTC
CTTCTCCTGG
GGTCATAGCT
CCGGARGCAT
CGTTGCGCTC
TCGGCCAACG
CTGACTCGCT
TAATACGGTT
AGCARBAAGGC
CCCCTGACGA
TATARAGATA
TGCCGCTTAC
GCTCACGCTG
ACGAACCCCC
ACCCGGTAAG

SEQ ID NO: 231

pSZ1413

61
121
i81
241
301
361
421
481
541
601
661
T2l
781
841
9c1
961

1021
1681
1141

CACTGGCAGC
AGTTCTIGAA
CTCTGCTGAA
CCACCGUIGE
GATCTCAAGA
CACGTTAAGG
ATTARARLATG
ACCARTGCTT
TIGCCTIGACT
GTGCTGCART
AGCCAGCCGG
CTATTRATIG
TTGTTGCCAT
GCTCCGGTTC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAMR
GTTCGATGTA

GCCCCCCACT
TTCGACGTGA
GACGTGAACC
ACCGAGGIGC
GGCCGCGAGA
AGCCAGTACC
GRGTGGCGCC
AGGCAGCAGC
TGCCGCCACA
AGTGTGTTTIG
GAATACCACC
TATCTACGCT
CAGCCTTIGGT
CARATGCTGAY
CACGGCAACA
GGGCIGATCG
TTCTTCCGCC
ATCACCATGC
AACCTCTICG
TACTGCCGCA
GGUCAGGLCE
GCCGAGAAGA
AGARGAGCCT
GITTCCTGIG
ARRGTGTARA
ACTGCCCGCT
CGCGGGGAGA
GCGCTCGGTC
ATCCACAGAR
CAGGAACCGT
GCATCACARL
CCAGGCGTTT
CGGATACCTG
TAGGTATCTIC
CGTTCAGCCC
ACACGACTTA

AGCCACTGGT
GTGGTGGCCT
GCCAGTTACC
TAGCGGTGGT
AGATCCTTIG
GATITIGGEC
AAGTTTTARR
AARTCAGTGAG
CCCCETICGETG
GATACCGCGA
ALGGGCCGAG
TTGCCGGGAR
TGCTACAGGC
CCARCGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCARCC
GTCARTACGG
ACGTTCTTCG
ACCCACTCGT

TCGTGGACGC
AGRCCGGCGA
AGCACGTGAG
TGGAGACCCA
GCGTGGTGGA
AGCACCTGCT
CCAAGARCGC
AGCTCGGATA
CTIGCTGCCT
ATCTTIGTGTG
CCCAGCATCC
GTCCTGCTIAT
TTGGGCTCCG
GCACGGGARAG
COGCECGCCT
CCAGCGACGA
TCGACCCCGA
CCGCGCACCT
CCGACTTICIC
TCCTGGAGCA
CCGCGGACCA
CCGCCGCCAR
CTAGAGTCGA
TGARATTIGTT
GCCTGGGGETG
TICCAGTCGG
GGCGGTTIGC
GTTCGGCTGE
TCAGGGGATA
AARRRAGGCCG
ARTCGACGCT
CCCCCIGGAA
TCCGCCTITC
AGTICGETGET
GACCGCTGCE
TCGC

AACAGGATTA
AACTACGGCT
TTCGGAARAA
TTITTIGTITT
ATCTTTTCTA
ATGAGATTAT
TCEATCTARR
GCACCTATCT
TARGATABRCTA
GACCCACGCT
CGCAGRAGTG
GCTRAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTCA
ARTTCTCTTA
ARGTCATTICT
GATAATARCCG
GGGCGAAARC
GCRCCCRRCT

123

CCCCCCCGIG
CAGCATCIGC
CAACGTGAAG
GGAGCTGTGC
GAGCGTGACT
GCGCCIGGAG

GGCACCARAC
GTATCGACAC
TGACCTGTIGA
TRACGCGCTTT
CCTICCCTCG
CCCTCAGCGC
CCTGTATTCT
TAGTGGGATLG
TGCGGLCGAG
GGGCCGGLAC
GGGCGCCETC
CATGGACGAC
CGCGGTCGCC
CCTCRAACGCSG
GGAGTACGTIC
GCGCAARGCGEC
CCTGCAGGCA
ATCCGCTCAC
CCTAATGAGT
GAAACCTGIC
GTATTGGGCE
GGCGAGCGGT
ACGCAGGAAR
CGTTGCTGGE
CAAGTCAGAG
GCTCCCTCGT
TCCCTTCGGG
AGGICGCTICG
CCTTATCCGG

GCAGAGCGAG
ACACTAGARG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTIGA
CARABMAGGAT
GTATATATGA
CAGCGATCTG
CGATACGGGA
CACCGGLTCC
GTCCTGCARC
GTAGTTCGCC
CACGCTCGTC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGRATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC

ATCGAGGACA
ARGGGCCTGA
TACATCGGCTE
AGCCTGRCCC
AGCATGAACC
GACGGCGCCE
CGCGCCATCA
ACTCTGGALG
ATATCCCTIGC
TGCGAGTTGC
TITCATATCG
TGCTCCTGCT
CCTGGTACTG
GGAACACANA
CACGGCGACA
GAGATCGCCT
GCCGCCTACG
LTGGGCCACS
GRGRAGATCG
CGUTIGGARAGG
CTGCGCLIGC
GTCGCECGCA
TGCAAGCTIG
AATTCCACAC
GAGCTARACTC
GTGCCAGCTG
CTCTTCCGCT
ATCAGCTCAC
GAACATGTGAR
GTTTTTCCAT
GTGGCGARAC
GCGCTCICCT
RAGCGTGGLG
CTICCAAGCTG
TARCTATCGT

GTATGTAGGC
GACAGTATTT
CTCTTIGATICC
GATTACGCGC
CGCTCAGTIGG
CTICACCIAG
GTAAACTIGG
TCTATTICGT
GGGCTTACCR
AGATTTATCA
TTTRECCGCC
AGTTBEATAGT
GTTTGGTATG
CARTGTTGTGC
GGCCGCAGTG
ATCCGTRAGA
TATGCGGCGA
CEGAACTTTA
CTTACCGCTG
ATCTTTTACT

ACGACCGCARA
CCCCCEGELTIE
GGATTCTIGGA
TGGAGTACCG
CCAGCAAGGT
ACATCATCAR
GCACCTGATT
CTGGTCGETGT
CGCITTITATC
TAGCTGCTTG
CTTGCATCCC
CCTGCTCACT
CAACCTGTAR
TGGAAAGCTT
AGARCCTGAG
ACACGCGCAT
CCARCATGAT
GCGAGGTCAA
ACGICTACGA
TGGACGAGCG
CCCAGCGCTT
GGCCCGTCGC
GCGTAARTCAT
ARCATACGAEG
ACATTAATIG
CATTAATGAR
TCCTCGCTCA
TCAAAGGCEE
GCARRAGGCC
AGGCTCCGCC
CCGACAGGAC
GTTCCGACCC
CTTICTCATA
GGCTGIGTGC
CTIGAGTCCA

GGTGCTACAG
GGTATCTGCG
GGCAAMRCRAR
AGARAARMRG
ARCGARANCT
ATCCTTTTAR
TCTGACAGTT
TCATCCATAG
TCTGGUCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTTCATTCA
ARBARAGCGG
TTATCACTCA
TGCTTTICTG
CCGAGTTGCT
AARGTGCTCA
TTGAGATCCA
TTCACCAGCG



1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
19881
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
39¢C1
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801

TTICTGGGTG
GGABATGTTIG
ATTGTCTICAT
CGCGCACATT
TARCCTATAA
GTGARAACCT
CCGGGAGCAG
TTAARCTATGC
COCACAGATG
ACTGTTGGGA
GATGTGCTIGC
ABACCACGGC
CAGTTTGCGG
CAGGACTTICC
GCGCLCGCCA
GAGGAGGCGC
ACGGGCGCGE
CGGCACGGCS
GIGGAGGTGA
CCTTACTTIGG
CTTIGCGCTAT
GCATGCARACA
CGATGCCECT
TAGCGAGCTAR
TCGAGCTTGT
CCGCAAACTC
CCGCCAAGAT
CCCCCAACAA
AGTGGCACCT
GGGGLCALCGC
COAAGCGCAR
CCGGCTTICTT
ACACCCCGGA
CCGAGTACCA
TCTICTGGTA
AGATCGAGAT
ACGAGGGCTT
AGGACCCCAG
GCGGCTCCTT
ACARCCAGTC
ACACCGACCC
CCGCCTTCGT
TCARCACCGA
TCCTGAACAT
AGGLCAACAG
TCTIACGCCGT
GGTTCARGGG
CCICCTITICTIT
TCACCAACCG
ACAAGGTGTA
TCGIGTICCAC
CGACGGGGGET
AATTCGCAGC
TGTTGCCGCC
CTCAGIGTGT
TGCCGAARTACC
ACTTATCTRC
GCACAGCCTT
CTGCAATGCT
CGAACAGAGC
ACACCACAAT

AGCRAAAACA
ARTACTCATR
GAGCGGATAC
TCCCCGARRR
AAATAGGECGET
CTGACACATC
ACARGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
AGGAGAGGET
TGCCCGACCE
AGGACCTGCC
TGCCGACCTA
CTGACCACCC
ACCTGCTGAR
CCATCAACAR
GCTTCGTCTR
GRCACTTCCA
CCGATGATGC
CCAGGGCGAG
CCARAGCCAT
GATCGCACTC
TAGEATATCA
CAGCGCCTCC
GGGCTGGATG
GTACTICCAG
CACGTCCGAC
CGACTCCGGC
CRACGACACC
GTCCGAGGAG
GARGAACCCC
CGAGCLCOTCC
CTACTCCICC
CCTCGGCTAC
CAAGTCCTAC
CAACCAGTAC
CCECETEETG
GACCTACGGG
GCCCACCAAC
GTACCAGGCC
CAGCRACGCC
CTACAACGTC
CRRCACCACC
CCTGGAGGAC
CCTIGGACCGC
CATGAGCGTG
CGGCTTIGCTG
CRACACCTARC
GGACAACCTG
AGCAGCTICGG
ACACTTIGCTG
TTGATCTITGT
ACCCCCAGCA
GCTGTCCTGC
GGTTIGGGCT
GATGCACGGG
GCGCAGAGGA
ARCCACCTGA

GGAAGGCARA
CITCTTCCTITT
ATRATTTGRAT
GTGCCACCTC
ATCACGAGGC
CRGCTCCCGG
CAGGGLGCGET
CAGATTIGTIRC
ARRTRCCGCA
GTGLGGGCCT
AGTTGGGTAA
ATGCATGCTC
GCTCCCCGTE
CGAGTCGCCC
CGACGAGTAC
CATGGCCATG
GTGGEGCGCEC
CAAGTACTGT
CCTGATCRAG
CACCTCCTIC
GCARAAGGTA
TTCGACCCCC
CGCTGTTITAR
ATTCAARACAC
CGCTAAGGGE
ATGCTGCTGC
ATGACGARACG
ARCGACCCCA
TACRACCCGA
GACCTGACCA
GCCTTCTCCG
ATCGARCCLCGC
CAGTACATCT
GIGCTIGGCCE
CAGAAGTGGA
GACCRACCTCA
CAGTACGAGT
TGGGTGATCT
TICCTCGGCA
GARCTTCGGCA
AGCGCCCTCE
CCCTGGCGCT
AACCCGGAGR
GGCCLCCTGGA
GACCTGTCCA
CAGACGATCT
CCCGAGGAGT
GGGAACAGCA
BACAACCAGC
GACCAGAACH
TTCATGACCA
TTCTACATCG
ATAGTATCGA
CCTTGACCTG
GIGTACGCGC
TCCCCTTCCC
TATCCCTCAG
CCGCCTGTAT
AAGTAGTGGE
ACGCTGARAGG
CGRATGCGCT
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ATGCCGCAAR
TTCAATATTA
GTATTTAGEA
ACGTCTAAGA
CCTTTCGICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGIGCA
TCRGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCCGCCTEE
CTGCACCCCG
GACTTCGAGE
TTTGTGGTGE
CTCRACACCT
TGGACGCGGC
TGGCTGACGG
AGCGGCATGA
CAGGAGCGCG
GGELGEECTE
CGAAGCTCCT
ATAGCCAGGC
CTAGATCACT
GCGCCICTIC
AGGCCTTCCT
AGACGTCCGA
ACGGCCTIGTG
ACGACALCCGT
ACTGGCCAGGA
GCTCCATGGT
GCCAGCGCTG
CCTACAGCCT
CCARCTCCAC
TCATGACCGC
AGTCCIGGARA
GCCCUGLCCT
TCATCTCCAT
GCTTCAACGG
AGGACTACTA
GCATCGCGTG
CCTCCATGTC
CGGAGCTGAT
GCCGGTTCGC
ACAGCACCGG
CCARAGTCCGT
ACCTCCGCAT
AGGTGRAGTT
CCTTCAAGRG
TCCTGGAGCT
CCGGGAACGC
ACBRAGTECCH
CRCACTCTIGG
TGAARTATCCC
TTTTGCGAGT
TCGTTTCATA
CGCTGCTCCT
TCTCCTGGTA
ATGGGRACAC
TCTCGCCTCT
TGETTCTTICG

ARAGGGAATR
TIGALAGCATY
ARATARRCAR
ARCCATTATT
CGCGCGTTIC
RGCTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTC
ACGCCAGCTG
TTCCCAGTCA
AGCTGGTGCA
TGGACRAAGCT
ACCAGGTGGC
TGGTGGGECGA
TGGACGGTGT
AGTGGGTGGC
GGCGCGTCAA
ACCCGCAGRL
CCACCAAGTA
CGAGACGGCT
TCGGGGCTGC
CCCCGATTGC
ACCRCTTCTA
CTCTTCGTTT
GTTCCTGCTG
CCGUCCCCTG
GTRACGACGRG
CTGGGGGALCG
CCAGCCCATC
GGTGGACTAC
CGTGGCCATC
GGRCGGCGGC
CCAGTTCCGT
GGCCARGTCC
GCTGGAGTCC
GATCGAGGTC
CAMACCCCGEEC
CACCCACTTIC
CLCCCTGCAG
GGCCTCCAAC
CCTCGTGCEL
CAACCTGARG
CACCAACACC
CACCCTGGAG
GTTCGCGGAC
GGGCTTCGAG
CGTGAAGGAG
CGAGAACGAC
GTACTTCARC
CCTGGGLTCC
GGTGCGCGAG
ACGCTGETCG
TGCCGCTTTT
TGCTAGCTGC
TCGCTTGECAT
GCTCCTGCTIC
CTGCAACCTG
ARARTGGAGGA
GTCGCACCTC
TCCATTAGCG

AGGGCGACAC
TATCAGGGTT
ATAGGGGTTC
ATCATGACAT
GGTCGATGACG
TAAGCGGATG
CGGGGCTGGT
TGTGAARTRAC
AGGCTGCGCA
GCGARAGGGE
CGACGTTGTA
GAGCATGGGEGE
GTGGCAGCCG
GGAGCTGCGC
CATGATCACG
GCGCGACGAC
CGAGGAGAAL
CATGCGGGECC
GGACRACAAC
GGTACCCTTT
TCCCGGELGELT
ATGGGCGCTC
AAACGACATTIA
CACRGGCCAC
CARGTCACARC
GCCGGCTTCG
GTGCACTTCA
AAGGACGCCA
CCCTTGTTCT
GCCATCGCCC
AACAACACCT
TGGACCTACA
TACRCCTTCA
GACCCGRAGG
CAGGACTACA
GCGTTICGCCA
CCCACCGAGC
GCCCoGGECCG
GAGGCCTTCG
ACCTITCTTICA
TGGGAGTACT
AAGTTICTCCC
GCCGAGCCGA
ACGTTGACGA
TTCGAGCTGE
CTCTCCCTCT
GTGCTCCGCET
AACCCCTACT
CTGTCCTACT
GACGGCGACG
GTGAACATGA
GTCAAGTGAC
TGTGATGGAC
ATCEARCAGC
TTGTGCTATT
CCCARACCGCR
ACTGCCCCTC
TARRCCAGCA
TCCCGCETCT
AGCGCGGCAT
ARGCGTCCGG



4861
4921
4981
5041
5101
5161l
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
5001
6061
5121
6181
65241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
jo8l
7141
7201
Ta61
7321
7381
7441
7501
1561
7521
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461

TTCACACACG
GAARACGTTICA
GTCGTGTATG
ATTTTGGCGT
TGCGGTGCCC
GCTTTACGCG
TCCTGCTGAA
GTCATCCACT
ACGCCTGAGAR
TGTTCCTTCC
ARAATAGGCT
ATCGCACAAT
ARATTCTGGT
GCGCGCATGC
GAAARTGCAGT
CTCTGCARARN
RTTCGTICCTG
GTCCACTITE

CCCAGTTAC
CAGGCCGGTC
TCCGTTCACG
GCTICGIGGE
GAACACCCTG
CGACTGGAGC
CALCCCGCCTG
GACCATCGTG
CGGCGCCGAC
GAACCACTGC
CACCCGCGAC
CTGGGGCGAC
CCGCGAGTGG
CTGGGUCATG
GGAGATCGCC
GCACAARGTTC
CGACTTCGAC
CATGCCCACC
CGAGTGCGGC
CGACCGCAGC
CCGCACCGAG
TRACTCGAGE
GGACTGTTGC
CAGCCTICAGT
TATTTGCGAR
CGCARCTIAT
CCTCGCACAG
AGCACTGCAA
CTCCRAGCCAL
GATCTGCGEGE
GGACGAGTTC
CARGCAGATC
GGGCLCGCAAC
CGAGGACTAC
GGTCAGCGGC
GAAACTCGCC
CTCCTGGAGA
CATAGCTGTT
GAAGCATAAA
TGCGCTCACT
GCCARCGCGC
ACTCGCTGCG
TACGGTTATC

TGCCACGTTG
CAGCCTAGGSE
CCCTGGCCGEG
CTTATTTTGG
CACGGLTGCC
CRAGGTACAG
GITCCTCCAT
CTAAAGRACT
CACTTGCCCR
CCCCGTGECG
TCGTGTIGCTIC
TCATGTCAAG
CTACCGGGGE
GGTCGCCGCG
TGCACCCGGA
TTCTGGCTCT
ATGGGGAGCT
CTGCACACAT
GCTCACCTIGT
GCAGCCACTA
ATCGGGACGC
CGUGLLCCCA
GAGGACCCCC
CGUCTGCGCA
GACCGCAAGA
CAGGACGGCC
CGCACCGCCA
ARGAGCGTGEE
CTGATCTGGSE
ACCGTGGAGAR
CTGATCAGLG
ATGARACCAGA
CCCCACTTICG
GRCGTGAAGA
GTGAACCAGC
GAGGTGCTGGE
CGCGAGAGCG
CAGTACCAGC
TGGCGCCCCA
CAGCAGCAGC
CGCCACACTT
GIGTTITGATC
TACCACCCCC
CTACGCTIGTC
CCTIGGETTTG
TGCTGATGCA
GGCAACACCSE
CTGATCGCCA
TTCCGCCTCG
ACCATGCCCGE
CTCTTICGCCG
TGCCGCATCC
CAGGCCGCCG
GAGBRAGACCG
AGAGCCTICTA
TCCTGTGTGA
GLGTAAMGCC
GCCCGUTTTIC
GGGGAGAGGCT
CTCGGTCETT
CRCAGAARTCA

GCGAGGTGGC
ATATCGRAATT
CAGGTCGTTG
CGTGGCARACT
GGARTCCARG
CCGCTCCTIGC
CGCCTCACCA
CGRCTACGAC
GGATTGARAC
AGCTGCCAGC
AGGTCATGGG
CTAATCAGCT
TGATCCTICG
CRARCTCGCGC
TGCGTGGCAL
GTCGCCAACC
ACCGACTACC
TCCATTICGTIG
TTCCOGARCCT
GTATGGCTAT
TGCGCAAGGC
GGUCAACGE
CCAGCAGCCC
CCGCCATCAC
GCRAGCGCC
TGGTGTTCCG
GUATCGRGAL
GCCTGCTGRA
TGCTGACCARN
TCARCAGCTIG
ACTGCAACAC
AGACCCGCCG
TGGACGCCCC
CCGGCGACAG
ACGTCAGCAA
AGACCCAGGA
TGGTGGAGAG
ACCTGCTGCS
AGARCGCCGG
TCGGATAGTA
GCTGCCTTGAR
TIGTGTGTAC
RGCATCCCCT
CTGCTATCCC
GGCTCCGLCT
CGGGARAGTAG
CECGECCTIGS
GCGACGAGGEG
ACCCCGAGEG
CGCACCTCAT
ACTTCTCCGC
TGGAGCACCT
CGGACCAGGA
CCGLCCAAGCGE
GAGTCGACCT
ARTTGTTATC
TGGGGTGCOT
CAGTCGGGRA
GGTTTGLGTA
CGGCTGCGGEC
GGGGATAACG

125

AGGTGACRAT
CGGCCGACAG
CTGCTGCTGG
GCTGGLGCCC
GGAGGCAAGA
ARGGCTGCGT
GCGGACARAG
CTRCTGATGG
TCCCTGAAGG
CAGGCTGTAC
AGGTGCAGGA
ATTTCCTICTT
TGTACGGGCC
GRGGGCCGAG
CTITTITGCG
CTAGGATCAG
CTAATATCAG
CCCAAGACAT
CCTTACTGTT
CAAGACGAAC
CATCCCCGCG
CAGLGCCGTG
CCCCCCCCGC
CACCGTGITC
CGACATGCTIG
CGAGCGCTTC
CCTGATGARAC
CGACGGCTTIC
GATGCAGATC
GTTCAGCCAG
CGGCGAGATC
CTTCAGCARG
CCCCGTGATC
CATCTGCALG
CGTGAAGTAC
GCTGTGCAGC
CGTGACCAGT
CCTGGAGGAC
CACCAACCGC
TCGACACACT
CCIGTGAATA
GCGCTTTIIGC
TCCCTCGTTE
TCAGCGCTGC
GTATTCICCT
TGGGATGGGA
GGCCGAGCAC
CCGGECACGAG

GCCGTCGLC
GGACGACATG
GGTCGCCGAG
CAACGCGCGC
GTACGTCCTIG
CRAGCGCGTC
GCAGGCATGC
CGCTCACAAT
AATGAGTGAG
ACCTGTCGTG
TTGGEGCGCTC
GAGCGGTATC
CAGGRAAGARL

GATCGGTGGA
GACGCGCGTC
TTAGTGATTC
GCGAGCCGGG
GCGCCCGGGT
GGTGGARTTG
CARCCGGTIGTA
CCCTAGATTC
GACCACCAGG
CTGTCATCGA
CAGCTCATGA
CACGAGCTIGT
CTTCCCTICARAA
GGTITGGGAC
ATAATTTATG
CGGCGETAGGA
CCCGACTGCC
TICATTGTGE
CTGTCGACAG
AGGCAGCCTG
CACTGTTICG
AGCCTGAAGT
ACCTTCCTGA
GIGGCCGLCE
GCTGGACTGGT
AGCATCCGCA
CACCTGCAGG
GGCCGCACCC
GTGGTGARACC
AGCEGCAAGA
CIGGTGCGCE
CTGCCCTGLG
GAGGACAACG
GGCCTGACCC
ATCGGCTGGA
CTGACCCTGG
ATGARCCCCA
GGCBCCGACA
GCCATCAGCA
CTGGACGCTG
TCCCTGCCGC
GAGTTGCTAG
CATATCGCTT
TCCTGCTCCT

GTACTGCAA
ACACRARTGG
GGUGACAAGH
ATCGCCTACA
GCCTACGCCA
GGCCACGGCG
AAGATCGACG
TGGAAGGETGG
GGCCTIGCCCC
GCGCGCAGGT
RARGCTTIGGCS
TCCACACAAC
CTAACTCACA
CCAGCTGCAT
TTCCGCTTCC
AGCTCACTCA
CATGTGAGCA

GCTGATGGTC
AARAGGTGCTGS
CGCRACCCTG
CCGGCGECGA
CAGTTGAAGG
GACGTGCAGG
TCAGGTCCGT
TTCATCAAAA
GGCCCTGAGT
GGCTGECGEE
ARCGCCAACA
ARTTGTCCCA
CCCTAGGTAT
GGGCLGTCCC
CARTGGACTIG
TITCGTAATC
TGARCGCCAGC
TGCGAAGCET
AGCGGGCCCA
TGGAGAAGCC
AGCGCTCGEGEC
COGGCAGCCT
ACCAGCTGCC
AGRAGCAGTT
TCOGCAGCGA
GCTACGAGAT
ACACCAGCCT
CCGAGATGTIG
GCTACCCCAC
TCGGCATGGE
CCACCAGCGC
AGGTGCGCCA
ACCGCAAGCT
CCGGCTGGAR
TTCTGGAGAG
AGTACCGCCG
GCAAGGTGGG
TCATGAAGGG
CCTGATTAART
GETCGTGTGAT
TTTTATCARA
CTGCTIGTGC
GCATCCCARC
GCICRCTGCC
CCIGTAAACC
AARGCTIGAG
ACCTGAGCHRA
CGCGCATCGT
ACATGATGCG
AGGCCAACCC
TCTACGACGC
ACGARGCGCCA
AGCGCTTICCG
CCGTCGCCTTE
TAATCATGGET
ATACGAGCCG
TTAATTGCGT
TAARTGAATCG
TCGCTCACTG
ARGGCGGETAA
AARGGUCAGC



8521
8581
8641
8701
8761
8821
8881

AAAKGGCCAG
CTGACGAGCAR
ARAGATACCA
CGUTTACCGE
CARCGCTGTAG
ARACCCCCCGT
CGGTRAGACA

SEQ ID NO: 232

pSZ1491

61
121
181
241
301
361
421
481
541
501
661
721
781
841
g0l
961

1621
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881

CACTGGCAGC
AGTTCTTIGAA
CTCTGCIGAA
CCACCGCIGE
GARTCTCARAGR
CACGTTAAGG
ATTARMRARTG
ACCRATGCTT
TTGCCTGACT
GTGCTGCAAT
AGCCAGCCGG
CTATTRATTG
TIGTTGCCAT
GUTCCGLTTC
TTAGCTICCTT
TGGTTATIGGC
TGACTGETGA
CTTGCCCGGC
TCATTGGAAR
GTTCGATGTA
TTTCTGGGTG

GRBRTGTIC
ATTGTCTICAT
CGCGCACATT
TAACCTATEA
GTGARRACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGIGUTGC
ABRRCGACGEC
CCGUGCGTGC
CATCACCAGG
CARGAGGAGC
GCGGGCTAGT
CCGCAGTCGC
ACAACCACGA
CCTGCGAACA
GCACCGTGAT
AGTCGGGGAR
ACCGGETGAGA
TGTCACCTTT
GCTGGGGGTT
AAGGTAGGGC
ACCCCCCGAA
GTTTRARATAG
AAACACCTAG
AAGGGGGCGC

GARCCGTAAR
TCACRARLAT
GGCGTTTCCC
ATACCTGTCC
GTATCTCAGT
TCAGCCCGAC
CGACTIATICG

AGCCARCTGGT
GIGGETGGCCT
GUCAGTTACC
TAGCGGIGETY
LAGATCCTTIG
GATTTTGGTC
ARGTTITAMR
ALTCAGTGAG
CCCCGTCETE
GATARCCGCGA
AAGGGCCGAG
TIGCCGGGAA
TGCTACAGGC
CCARCGATCA
CGETCCTICCE
AGCACTGCAT
GTACTCAACC
GTCRAATRCGS
ACGTTCTICG
ACCCACTCGT
AGCARARDCH
ARTACTCATA
GAGUGGATAC
TCCCCGARAR
BRRATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
GCCGCCAGCG
TCCATCAGGT
ATGAGCGAGG
ATCATCTGGE
COCCGACCCT
GCCTTGTICTA
GCTGTCCAGC
GGCECGAGCC
CTCTGATCAG
GCCGACTTGT
TTGGCGAAGG
GGCGGATGCA
GGGCTGCGAG
GCTCCTTICGE
CCAGGCCCCC
ATCACTACCA
CICTICCICT

ARGGCCECET
CGACGCTCAA
CCTGGRAGCT
GCCTTTCTCC
TCGGTGTAGG
CGCTGCGECCT

—~

A

AACAGGATTA
ARCTACGGCT
TTCGGAARDA
TTITITETGTTT
ATCTTTITCTA
ATGAGATTAT
TCAATCTARA
GCACCTATICT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGIGT
AGGUGAGTTA
ATCGTTGTCA
AATTCTCTTA
AMGTCATICT
GATAATACCE
GGGUGAARALC
GCARCCCARCT
GGARAGGCAAR
CICTEICCTTIT
ATATTTGAAT
GTGCCACCTG
ATCACGAGGC
CAGCTCCCGE
CAGGGCGCGT
CARGATTIGTAC
ARATACCGCA
GTGCGGGCCT
AGTTGGGTARA
ATGCATGCTC
CCTIGGCCTT
CTGCCTTGCG
ACTCCTGGTC
TCTGCCGCAC
GGCAGAGGAR
GGCAGAATCC
GACCCTCGCT
AGCGCCGCAC
TCTAAACCCC
TGTGCGCCAC
CATCGGCCTC
CGCTCAGGTAR
ACGGCTTCCC
GGCTGCATGE
GATTIGCAAAG
CTTCTACACA
TCGTITTCAGT

TGOTGGUGETT
GITCAGAGGTS
CCCTCGTGCG
CLTCGGGAAG
TCGTTCECTIC
TATCCGGTARA

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCRAGCAGCA
CGGGGTCTGA
CAARDAGGAT
GTATATATGA
CAGCGATCTG
CGATACGGGA
CACCGGCTCC
GTCCTIGCAAC
GTAGTICGCC
CACGCTCGTC
CATGATCCCC
GARGTARAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCADMGGAT
GATCTTCAGC
ATGCCGCARA
TICAATATTA
GTATTTAGAR
ACGTCTAAGA
CCTTICGICT
AGACGGTCAC
CAGCGGGTET
TGAGAGTGCA
TCAGGCGCCA
CTICGCTATT
CGCCAGGGTT
TTCGCCGCLG
TTCGLCCGCEC
CCGGCTGAGT
CAGGGTCCTG
CGAGGCOGCC
GACAGGTGAG
CTACCAGTCA
GCCGCCGCTT
GCTGGCGCTG
CTTGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTTITCTIG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGUCACTCGA
CACAACCCGC

TTTCCATAGG
GCGARACCCG
CTCTCCTGTT
CGTGGCGCTT
CRAGCTGGGEC
CTATCGTCTT

GTATGTAGGC
GACAGTATTT
CTCTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAMACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTARTAGT
GETTTGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CARGARCTTTE
CTTRACCGCTG
ATCTTTTACT
ARAGGGAATA
TIGAAGCATT
ABATAMLRCAR
AACCATTATT
CGCGCETTIC
AGCTTIGTICTIG
TGGCGEGGETGET
CCATATGCGG
TTCGCCATTC
ACGCCAGCTIG
TTCCCAGTCA
CCACTCCTGC
TCGTGCGCGET
CACTGCTTCG
ACGTGETCGC
TCCAACTGGT
GGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTICGCCE

GIGTTGCCA
ACCTCCTCCC
GAGGACAGCA
CGCTATGACA
GCRARCACCGA
GCCGCTCCAG
GAGCTACCAL
GCTTGTGATC
ARRCTCTAGA

CTCCGCCCCC
ACAGGACTAT
CCGACCCTGC
TCTCATAGCT
TGTGTIGCARCG
GAGTCCAACC

GGTGCTACEG
GGTATCTGCG
GGCAAACARL
AGRRARMAEG
AACGAARACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAMACC
TCCATCCAGT
TTGCGLUARCG
GCTTICATTCA
ARARARGCGG
TTATCACTCA
TGCTTTICTG
CCGARGTTGCT
ARAGTGCTCA
TTGAGATCCA
TTICACCAGCG
AGGGCGACRC
TATCAGGGTT
ATBGGGCTIC
ATCATGACAT
GGTGATGACG
TARGCGEGATG
CGEGEECTGEEC
TGTGARATAC
AGGCTGCGCA
GCGAARGGGE
CGACGTTGTA
TCGAGCGCGC
CGCTGATGTIC
TCCGGGCGGEC
GGCTCTGGGA
CCTCCAGCAG
ATTGTACAGA
TGGATGACGG
CTTCTTTCCA
ATCTGAGGAC
TCCTTTGCAG
AGACCAATIC
GTGCCCAGLC
CTICCAGCARA
TGATGCTITCG
GGCGAGCGCT
AGUCCATATTC
GCACTCCGCT
ATATCAATGC




2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
39G1
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
5001
5061
5121
6181
5241
6301
5361
6421
6481
6541

TGCTGCAGGC
CGAACGAGAC
ACCCCAACGG
ACCCGAACGR
TGACCARCTG
TCTCCGGCTC
ACCCGCGCCA
ACATCTCCTA
TGGCCGLCAA
AGTGGATCAT
ACCTGAAGTC
ACGAGTGCCC
TGATGTITCAT
TCGGCAGCTT
TCGGCAARGGAR
CCCTGGGCAT
GGCECTCCTC
CGGAGACGGA
CCTGGAGCCG
TGTCCARCAG
CGATCTCCAR
AGGAGTACCT
ACAGCARGCT
ACCAGCCCTT
AGARBCATCCTE
TGACCACCGE
ACATCGACARA
TRTCGACACA
GACCTGTGARA
ACGCGCTTITYT
CTICCCTICGT
CCTCAGCGCT
CTGTATTCTC
AGTGGGATGEGE
TGAAGGTCTIC
TGCGCTTIGET
GGTGGCAGGT
CGAATTCGGC
TCETTGCTGL
GCAARCGCTG
TCCRAGGGAG
TCCTGCAAGE
TCACCAGCGG
TACGACCTAC
TGARRCTCCC
GCCAGCCAGG
CATGGGAGST
TCAGCTATTT
CCTTCGTGTA
TCGCGCGRGE
TGGCACCTTT
CCAACCLCTAG
ACTACCCTAA
TTCGTGCCCA
CGACCICCTT
TICCGLGGCA
TCGCTCCGGA
CTGCATCGAC
CGGLTTLGCC
GCGCCGCGLC
CGGCACCARG

CTTCCIGTTC
GTCCGACCGT
CCTGTIGGTAC
CACCGTCTGG
GGAGGACCAG
CATGGTGGTG
GCGCTGCGETG
CAGCCTGGAC
CTCCACCCAG
GACCGCGGCC
CTGGAAGCTG
CGGCCTGATC
CTCCATCAAC
CARRACGGCACC
CTACTACGCC
CGCGTGGGECC
CATGTCCCIC
GCTICATCAAC
GTTCGCCACC
CACCGGCACT
GTCCGTIGTTIC
CCGCATGGGE
GARAGTICGIG
CALGAGCGAG
GGAGCTGTAC
GAACGCCCIG
GTTCCAGGTG
CTCTGGACGC
TATCCCTGCC
GCGAGTTGCT
TTCATATCGC
GCTCCTGCTC
CTGGTACTGC
GAACACRART
GCCTICTIGICG
TCTICGTICCA
GACAARTGATC
COACAGGACG
TGCTGETTAG
GCGCCCGCGA
GCARGRAGCGC
CTGCGIGETE
ACARAGCACC
TGATGGCCCT
TGARGGGACC
CTGTACCTGT
GUAGGACAGT
CCTCTTCACG
CGGGCCCTTC
GCCGARGGGTY
TTTCCGATAR
GATCAGLGGL
TATCAGCCCG
AGACATTTICA
ACTGTTICTGT
TTCACCATGT
CGGLCAGTCG
CCCTGCGACT
AGCCTGTTICG
AGCCACAGCG
ARGAAGCCCG

CTGCTGGCLG
CCCCTGGTGT
GACGAGAAGG
GGGACGULLT
CCCATCGCCA
GACTACAACR
GCCATCTGGA
GGCGGUTACA
TTCCGCGACT
AAGTCCCAGG
GAGTCCGCGT
GAGGTCCCCA
CCCGGLGLCe
CACTTCGAGG
CTGCAGACCT
TCCRAACTGGGE
GTGCGCAAGT
CTGAAGGCCG
ARCACCACGT
CTGBAGTICG
GCGGACCTCT
TICGAGGTGT
EAGGAGAACC
AACGACCTGT
TTCRACGACG
GGCTCCGTIGA
CGCGAGGTCA
TGGTCETGTG
GCTTTTATCA
AGCTGCTTGT
TTGCATCCCA
CTGCTCACTG
AARCCTGTAAR
GGAGGATCCC
CARCCTCAGCG
TTAGCGARGC
GGTGGAGCTG
CGCGTCRARG
TGATTCCGCR
GCCOGGCCEG
CCGGGTCAGT
GAATTGGACG
GGTGTATCAG
AGATTCTTCA
ACCAGGGGCT
GATCGAGGCT
TCATGARACG
AGCTGTAATT
CCTCAACCCT
TGGGACGGEGC
TTTATGCRAT
GTAGGATTIC
BCTGCCTGAC
TTGTGGTGCG
CGRCAGAGCG
CGGCGTGCCC
CCACCCGCCT
AGTACCGCAG
GCAGCAAGCCT
GCGAGGCCAT
TGRTCAAGCR

127

GCTICGCCGT
ACTTCACCCC
ACGCCARGTG
TGTICTGGGE
TCGCCCCGARA
ACACCTCCGG
CCTACAACAC
CCTTCACCGA
CGARGGTCTT
ACTACAAGAT
TCGCCAACGA
CCGAGCAGGA
CEGCCGEEGE
CCTTCGACAR
TCTTCARCAC
AGTACTCCGC
TCTCCCICAA
AGCCGATCCT
TGACGAAGGC
AGCTGGTIGTA
CCCTCTGGTT
CCGLCGTICCTIC
CCTACTTCRC
CCTACTACAA
GCGACGTCGET
ACATGACGAC
AGTGACAATT
ATGGACTGTT
ARCAGCCTCA
GCTATTTGCG
ACCGCARCTT
CCCCTCGCAC
CCAGCACTGC
GCGTCTCGAR
CGGCATACAC
GTCCGGTTICA
ATGCTCCAAR
GTGCTGGETCG
ACCCTGATTT
CGGCGATGCG
TGAAGGGCTT
TGCAGGTCCT
GTCCGTGTICA
TCAAARACGT
CTGAGTTGTT
GGCGGGAAAR
CCARACAATCGE
GTCCCRAAMRT
AGGTATGCGC
CGTCCCGARR
GGACTGCTCT
GTAATCATIC
GCCAGCGTCC
AAGCGTCCCC
GGCCCACAGG
CGCGATGACT
GAGGTACGTA
CAGCGCCAGC
CTTCATGAGC
GGCCGTGGCC
GCGLCGCGTG

CAAGATCAGC
CAACARGGEGC
GCACCTGTAC
CCACGCCACG
GCGCARAACGAC
CTTCTITCAAC
CCCGGAGTCC
GTACCAGARG
CTGGTACGAG
CGAGATCTAC
GGGCTTCCTC
CCCCAGCAAG
CTCCTTCAAC
CCAGTCCCGC
CGACCCGACC
CTTCGTGCCC
CACCGAGTAC
GRACATCAGC
CAACAGCTAC
CGCCGICARC
CAAGGGCCTG
CTICTICCIG
CRACCGCATG
GGTGTACGEC
GTCCACCAAL
GGGGGTGGAC
GGCAGCAGCA
GCCGCCACAC
GTGTGTTTGA
AATACCACCC
LTCTACGCTG
AGCCTTIGGTT
ARTGCTGATG
CAGAGCGCGC
CACRATAACC
CACACGTGCC
CGTTCACAGC
TGTATGCCCT
TGGCGTCTTA
GTGCCCCACSG
TACGCGCAAG
GCTGAAGTTC
TCCACTCTAA
CTGAGACACT
CCTICCCCCC
TAGGCTTCGT
CACARTTCAT
TCTIGGTCTALC
GUATGCGGTC
TGCAGTTGCA
GCAARLTICT
GICCTGATGE
ACTTTTIGTGC
AGTTACGCIC
CCGGTCGCAL
GGCAGGGLCC
TTCCAGTGCC
CTGAGCTTICC
AACCGCGGCC
CTGCAGCCCG
GTGGTGACCE

GCCTCCATGA
TGGATGAACG
TTCCAGTACA
TCCGACGACT
TCCGGCGCCT
GACRCCATCG
GAGGAGCAGT
AARCCCUGTGC
CCCTCCCAGR
TCCTCCGACG
GGCTACCAGT
TCCTACTGSG
CAGTACTTICG
GTGGTGGACT
TACGGGAGCG
ACCAACCCCT
CAGGCCAARCC
AACGCCGGCC
AACGTCGACC
ACCACCCAGA
GAGGACCCCG
GACCGCGGGA
AGCGTGAACA
TTGCTGGACC
ACCTACTTCA
BACCTGTITCT
GCTCGGATAG
TTGCTGCCTT
TCTTGTGTGT
CCAGCARTCCC
TCCTGCTATC
TGGGECTCCEC
CACGGGAAGT
AGAGGAACGC
ACCTGACGARAA
ACGTTGGCGA
CTAGGGATAT
GGCCGGCAGG
TITTGGCGTG
GCTGCCGGAA
GTACAGCCGC
CTCCACCGCC
AGAACTCGAC
TGCCCAGGAT
GTGGCGEAGCT
GIGCTCAGGT
GTCARGCTAR
CGGGGGTGAT
GCCGUGCARC
CCCGGATGCG
GGCTCTGTCG
GGAGCTACCG
ACACATTCCA
ACCTGTITICC
CCCATATGGC
CTGGGGCACG
TGGTGGCCAG
TGGGCGACER
ACCGCCGCCT
CCCAGGAGGC
GCATGGGCGT



6601
6661
6721
8731
65841
6901
65961
To21
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
Je81
7741
7801
7861
1921
7981
8041
8101
glel
8221
8281
8341
8401
3461
8521
8581
8641
8701
8761
8871
8881
8941
9001
05l
9121
9iel
9z41
9301
9361
9421
9481
9541
9601
3661
9721
9781
9841
9901
8961
10021
10081
10141
10201

GGTGACCCCC
CGGCATCAGC
GATCAAGAGC
GTTCATGCTG

GAGGTGATG
CGGCATGAAG
CCCCTTCTGO
GGGCTGGATG
CCTGAACGCLC
CGACGLCGTG
GCGCAACAGC
GATGGGCGRG
CGCCACCATC
CGAGCCCCAC
CGGCGTGAGC
CGACATCAAG
GRACAGUARCC
GACCGTGGTG
CGACRAGGCC
GGTGGGCCTG
CTGCAMCGTG
CCEGTCTGTG
CCCCTCCCCC
CTTRAGGATC
TCGTAGTGAC
CACGCGCACC
CACGGAGTGC
GCGTCAAAGG
GATTCCGCAA
CCGGGLCLEET
CGGGTCAGTT
AATTGGACGT
GTGTATCAGG
GATTCTTCAT
CCAGGGGCCC
ATCGAGGCTG
CATGAAACGC
GCTGTAATIG
CTCAACCCTA
GGGACGGGCC
TTATGCAATG
TAGGATTITCG
CTGCCTGACG
TGIGGTGCGA
GACAGAGCGE
GGCGTTCAAT
AGCGAGGCCC
GAAGTCCGGC

CTGAACCAG
CGCCGAGAAG
CTGGTTICGGC
CCGCAGCTAC
GCAGGACACC
CACCCCCGAG
GAACCGUTAC
CRAGATCGGC
GCGUCGCCACC
CTGCGAGGTG
CAACGACCGC
GACCCCLEGL
CTGGATTCTG

CTGGGCCACS
GAGATCGAGA
TTCAGCACCG
TACCTGCTGA
AMGGAGCTGG
GIGITCAACG
GTGCCCTTICG
GGCCCCARACT
GCCRACCACHE
ATCATCCCCA
GACCCCACCA
GGCGCCGGLE
TACGCCGAGT
CCCGAGGGCG
ARGGAGGEACG
GAGTRCCACG
ABGAGCATGA
CAGGCCATCC
GTGGACGCCA
AGCAACAGCT
TGAARTGCATA
CGAGGCCCGG
CTCTTICCCCT
TAAGTAAGAT
CGCCARATGTA
ACCCTCTICGA
CGAGCTATGC
TGCTGGTICGT
CCCTGATTTT
GECGATGCGE
GAAGGGCTTT
GCAGGTCCTG
TCCGTIGTCAT
CRRARACGCC
TGAGTTGITC
GCGGGARRRT
CARCAATCGC
TCCCAARATT
GGTATGCGCG
GTCCCGAAAT
GACTGCTICTG
TARTCATTICG
CCAGCGTCCA
AGCGTCCCCA
GCCCACAGGC
GCCCGLCTGCE
CTCCCCGTGC
AGCCTGAACA
CTGCCCGACT
CAGTTCACCC
AGCGAGACCA
GAGATCGGCG
AGCCTGAACC
ATGTGCACCC
CCCACCTIGGG
ATGGGCCGCG
AGCGCCTGGG
CGCCAGGAGA
AAGCTGCACA
TGGAACGACT
GAGARGCATGC

AGCCCGACGT
CCTTCGACTG
ACGGCTGEET
CCGCCGGCAA
ACAAGCOCAR
ACGCCATCGA
CCACCACCRA
ACRGCATCAG
TCATCCGCGG
TCGGCCTCGG
AGGCCAGCCG
TGCTGCTGCT
TCCTGGGCGE
CCGGCGTGAT
TGAACTACAT
CCCIGGLCCE
TCGGLCACCT
GCACCGGCIC
AGCTGCTGGET
TCGGCTTCGG
CGGAGCGTCG
CAGCTGACGC
TCCCTICTGRL
TCGRAGCGCT
AGTGGGCTGG
CCGGCAGGAC
GCACGCTCCA
GTATGCCCTG
GGCGTCOTTAT
TGCCCCACGS
ACGCGCAAGE
CTGAAGTTICC
CCACTCTARA
TGAGACACTT
CTTCCCCCCE
AGGCTTCGTG
ACAATTCATG
CTGGTCTACC
CATGCGGTICG
GCAGTTGCAC
CAABATTCIG
TCCTGATGGG
CTIETTGTGCA
GTTRCGCTCA
CGGTCGCAGC
GCGACCTGCG
GCGGGECGLGC
CCCTGGAGGA
GGAGCCGLCT
GCCTGGACCG
TCGTGCAGGA
CCGACCGCAC
RACTGCAAGRG
GCGACCTGAT
GCGACACCGT
AGTGGCTGAT
CCATGATG

TCGCCCCCCA
AGTTCGACGT
TCGACGIGRA
CCACCGAGGT

128

GTTCTACAARC
CACCCAGTTC
GGCCCCCARAAG
GRAGGUCCTG
GTGCGGCGETG
GGCCCTGCGC
CATGGGCAGC
CACCGCCTGC
CGAGGCCGAC
CGGCTICGTIC
CCCCTGGLAC
GGAGGAGCTG
CAGCTTCACC
CCTGTGCATC
CRACGCCCAC
CIGLITCGET
GCIGGGLGOT
GATTCACCCC
GGGCLCCAAG
CGGCCACARC
TGCGGGAGGE
TGGCGAGCCG
GGCCGCGCCT
CGRCCGTGCC
CGTTTCCCIG
CAGGCATCGC
ACTAGATATC
GCCGGCAGGET
TTTIGGCGTGE
CTGCCGGAAT
TACAGCCGCT
TCCACCGCCT
GAACTCGACT
GCCCAGGATT
TGGCGAGCTC
TGCTCAGGTC
TCAAGCTAAT
GGGGGTGATC
CCGCGCARACT
CCGGATGCGT
GCTICTIGTCGC
GAGCTACCGA
CACATTCCAT

CTGETTECCC
CRCTAGTATG
TCGCTCGGCG
COCCCARGGCC
CCCCCCCAGC
GCGCACCGCC
CRAGAGCARG
CGGCCTGETG
CGCCAGCATC
CETGEGCCTG
CTGGGTGUTG
GGRGATCAAC
CAGCGACTGC
CCAGAAGACC
CTTCGTGGAL
GARGACCGGC
CCAGCACGTG
GCTGGAGACC

ARCCTGCTGE
CCCACCLGCA
CTGAGCAAGT
GCCGAUGGCE
CTGATCGGCA
GTGAGCTACAE
GCCATGLTIGE
GCCACCAGCA
ATGATGCTGT
GCCTGLCGCE
AGCAACCGCGE
GAGCACGCCA
TGCGACGCCT
GAGRRGGCCC
GCCACCAGCA
CAGAACAGCE
GLCGGCEELS
AARCCTGAACC
AAGGAGUGCC
AGCAGCATCC
AGTGTGCCGA
TACGCCCCGA
GTTITIGCAT
GGACGGACTG
TACGTGACTC
GAGATACAGC
GAATTCGGCC
CGTTGCTGCT
CAAACGCTGG
CCARGGGAGG
CCTGCAAGGC
CACCAGUGGA
ACGACCTACT
GAARCTCCCT
CCAGCCAGGC
ATGGGAGGTG
CAGCTATTITIC
CTTCGTGTAC
CGCGCGAGGG
GGCACCTTIT
CARCCCTAGG
CTACCCTAAT
TCGTGCCCRR
GACCTCCTTA
GCCACCGCAT
GGCTCCGGGT
ARCGGCAGCG
AGCCCCCCCC
ATCACCACCG
CGCCCCGACA
TTCCGCGAGC
GAGACCCIGA
CTGARCGACE
ACCAAGATGC
AGCTGGTTCA
ARCRACCGGLG
CGCCGCTICA
GCCCCCLCCa
GACAGCATCT
AGCAACGTGA
CAGGAGCTGT

ACGGCGTGAG
TCGCCGECGA
GCATGGACAA
GCATCACCGA
GCGGCATGGE
AGRAGATGAR
CCATGGACCT
ACTTCTIGCAT
GCGGECGGECAG
CCCTGAGCCA
RARCGGCTTCGT
AGALGCGCGE
ACCACATGAC
TGGCCCAGGT
CCAGCGLCGG
AGCTGCGLGT
TGGAGGCCGT
TGGAGGACCC
TGAACGTGAA
TGTITCGCCCC
GCGGGGAGTC
GGGTCCCCCT
GTTCAGCGAC
CAGCCCCATE
ARCGTICACTG
GCGAGCCAGA
GACAGGACGC
GCTGGTTAGT
CGCCCGUGAG
CRAGRAGCGCC
TGCGTGGTGGE
CAAAGCACCG
GATGGCCCTA
GARGGGACCA
TGITRACCTGTG
CRGGACAGCT
CTCTTCACGA
GGGCCCTTCC
CCGAGGGTTT
TTGCGATAAT
ATCAGCLGCE
ATCAGCCCGA
GACATTTICAT
CTGTICIGIC
CCACTTTCTC
CCCGGLGCL
CCGTGAGCCT
CCCGCACCTT
FTCTTCGTIGGC
TGCTGETGGA
GCTTCAGCAT
TGAACCACCT
GCTTCGGCCG
AGATCGTGGT
GCCAGAGCGG
AGATCCTGGET
GCAAGCTGCC
TGATCGAGGA
GUAAGGGCCT
AGTACATCGG
GCAGCCTGAC



10261
16321
10381
16441
10501
1056l
10621
10681
10741
19801
10861
10921
10981
11641
11301
11161
11221
11281
11341
11401
1idsl
11521
11581
11641
11701
11761
11821
11881
11941
12001
120681
12121
1z181
12241
12301
12361

CCTGGAGTAC
CCCCAGCARG
CGACATCATG
CAGCRCCIGA
CGCTGGTCGT
GUCGCTTITA
GCTAGCTGCT
CGCTTGCATC
CTCCTGCTICA
TGCAACCTGT
AATGGAAAGC
GCCTCGATAA
ATGTTGGTTC
AGCTCCAARA
GAAATCGUCA
GAATCATCTG
CTCGTACAGC
AAGCTCCCCA
GAGGGCAGGET
GATGGGAAGA
CGAGCGTCAR
TCTGCTACCC
ACCCTTGTCG
CATGCAAGCT
ACARTTCCAC
GTGAGUTAAC
TCGTGCCAGC
CGCICTTCCG
GTATCAGCTIC
AAGARCATGT
GCGTTTTTCC
AGGTGGCGAA
GTGCGCICTC
GGEALRGCGTIGE
CGCTCCAAGC
GGTAACTATC

SEQ ID NO: 233

pSZ1500

61
121
181
241
301
361
421
481
541
601
661
721
781
841
201
961

1021
1081
1141

CACTGGCAGC
AGTTCTIGAA
CTICIGCTICRA
CCACCGCTIGG
GATCTCAAGA
CACGTTAAGG
ATTARARATG
ACCAATGCTT
TTGCCTGACT
GTGCTGCAAT
AGCCAGCCGE
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTC
TTAGCTCCTT
TGGTTATGGC
TGACTGGIGA
CTTGCCLGEC
TCATTGGAAA
GTTCGATGTA

CGUCGBCGAGT
GTGCGCGALCC
ARAGGGCUCGCA
TTAARTTAACT
GTGATGGACT
TCARACAGCC
TGTGCTATTT
CCAACCGCRA
CIGCCCCTICG
AAACCRGCAC
TIGAGCTCTT
CCTCCAANGT
GTGCGTCTGG
AACTTGCCGC
CCACATTCAT
CCCCCTETIGE
AGACCATTAT
ACGAGCACCT
CARCCGGCAT
ATCTCTCCCC
ACCATACCAT
GEIGCTITICIG
CETGGCGGGE
TGGCGTAATC
ACARACATACG
TCACATTAAT
TGCATTAATG
CTTCCTCGCE
ACTCAARGGC
GAGCAAAMGGE
ATAGGCTICCG
ACCCGACAGG
CTGTTCCGAC
CGCITTCTCA
TGGGCTGTGT
GICTTGAGTC

AGCCACTGGET
GIGETGGLCCT
GCCAGTTACC
TAGCGGTGET
AGATCCTTIIGC
GATTTEGGTC
ARGTTTTAARA
ARTCAGTGAG
CCCCETCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGEGAA
TGCTACAGGC
CCARACGATCA
CGGTCCTCCG
AGCARCTGCAT
GTACTCAMCC
GTCRATACGG
ACGTTCTTICG
ACCCACTCGT

GCGGCCGCGA
GCAGCCAGTA
CCGAGTGGLG
CGAGGCAGC

GTTGCCGCCA
TCAGTGTGTIT
GCGAATACCA
CTTATCTIACG
CACAGCCTTIG
TGCAATGCTG
GTTTITCCAGA
CGCTCTAATT
BBCAAGCCCA
TCAAACCGCG
ATTGTGACGC
GAGCCCATGC
GCTACCTCARC
CCATGCTCTIG
GGGGLTACCS
GGGATGTGGEG
ACAMATATCC
TCCGAAGCAG
CTTGTTCGAG
ATGGTCATAG
AGCCGGARAGT
TGCGETTGCGC
AATCGGCCAA
CACTGACTCG
GGTAATACGG
CCAGCARAALG
CCCCCCTBAC
ACTATRARAGE
CCTGCCGCTT
TAGCTCACGC
GCACGRAACCC
CARCCCGGTA

AACAGGATTA
AMCTACGGCT
TTCGGAARAR
TETTTIGETET
ATCTTTTCTA
ATGAGATTAT
TCARATCTTARA
GCARCCTAICT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTIGTCA
ARTTCTCETA
AARGTCATTCT
GATAATACCG
GOCCGARARAC
GCACCCAARCT

129

GAGCGTIGGTG
CCAGCACCTIG
CCCCARGAMC
GCAGCTCGGA
CACTTGCTGC
TGATCTIGIGC
CCCCCAGCAT
CIGICCLGCT
GTTTGGGCTIC
ATGCACGGGA
AGGAGTITGCT
GTGGAGGGGG
GACTTGTTGC
TACCTICTGCT
TIGAGCAGTC
CAGGCATGTIC
ARTAGTTCAT
AGTIGGCCACC
ARATCCCCGAR
CCCARCCACCA
TTGGCATCGEG
GGCTTGCTAG
CTTGAAGAGC
CTGITTCCTG
ATAMAGTGTA
TCACTGCCCG
CECGLEGEGA
CTIGCGCTICGE
TTATCCACEG
GCCAGGAACC
GAGCATCACA
TRCCAGGCGT
ACCGGATACC
TGTAGGTATC
CCCGTTICAGC
AGACACGACT

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTIGA
CAARARGGAT
GTATATATGA
CAGCGATCTG
CGATACGGGA
CRCCGGCTICC
GITCCTGCAALC
GTAGTTCGCC
CACGCTCGTC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCARGGAT
GATCTTCAGE

GARGAGCGTGA
CTGCGCCTIGE
GCCGGCACCA
TAGTATCGAC
CTTGACCTIGT
TGTACGCGCT
CCCCTTCCCT
ATCCCTCAGC
CGCCTIGTATT
AGTAGTGGGA
CCTTGAGCCT
TTCGARATTTA
TCACTGGEAR
TTCGCGCART
TGTAARTTGCC
GCGGGCGAGE
ARCAGTGACC
CCCCGGECCT
CCGGATCCCA
GCACAACCTG
CCCTGARTTIC
GGATCGCTCC
CICTAGAGTC
TGTGAARTTG
AAGCCTGGEE
CTTICCAGTIC
GAGGCGGETTIT
TCGTITCGGCT
ALTCAGGGGA
GTAAARRGGC
ARMBTCGACG
TTCCCCCTGS
TGTCCLCCTT
TCAGTTCGGT
CCGACCGCTG
TATCGC

GTATGTAGGC
GACAGTATTT
CTCTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCIAG
GTAAACTTGG
TCTATTITCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GTTTGGTATG
CATGTTGTIGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGR
CAGRACTTTA
CTTACCGCTG
ATCTTTTACT

CCAGCATGARL
AGGACGGCGC
ACCGCCGCCAT
ACACTCTGGA
GAATATCCCT
TTTGCGAGTT
CGTTTCATAT
GCTGCTCCTG
CICCTGGTAC
TGGGARCACA
TTCATICTCA
ARAGCTTGGA
AAGGACCATC
CTGCCCTGTT
TCAGAATGTG
ACACCCGCCA
ATATTTCICG
GGTGCTTIGCG
CCACCCCCGT
CTGGCCCAGG
CTICTIGCCGC
GAGTCCGCAA
GACCTGCAGG
TTATCCGCTC
TGCCTAATGA
GGGARACCTG
GCGTATTGEGE
GCGGCGAGCG
TARCGCAGGA
CGCGTTGCTG
CTCAAGTCAG
ARGCTCCCTIC
TCTCCCTITCG
GTAGGICGTT

GCCTTIATCC

GGTGCTACRAG
GGTATCTGCG
GGCARACARAR
AGARRAARRARG
AACGARARCT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATARDMCC
TCCATCLAGT
TIGCGCARCG
GCTTCATTICA
ARARRBLGCGE
TTATCACTCA
TGCTITICTG
CCGAGTTGCT
ARAGTGCTCA
TTGAGATCCA
TTCACCAGCG



1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3801
31961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801

TTICIGGGTG
GGARATGTITG

TTGTCTCAT
CGCGCACATT
TAACCTATRA
GTGARARACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTIGGGA
GATGTGCTIGC
AARACGACGGC
GTTACCCGAG
CTGTGTTGGC
ATARACTCAA
ACCCGCGAGS
TCCGTTCACG
GCTTCGTAGC
GTCGACGTAC
GCTCTACTGG
GGCGCGCATG
TTCCAGGGCG
TTTTCCTCCA
GTGCCCTACT
CAGCAARMRGG
GCTTCGACCC
AGCGCTGTIT
ATATTCRARC
TCCGCTAAGG
CAATGCTIGCT
CCATGACGARA
TGARCGACCC
RGTACAACCC
ACGRCCTGAC
GCGCCTICIC
CCATCGACCC
AGCAGTACAT
CCOTGCTIGGEC
CCCAGARGCTG
CCGACGACCT
ACCAGTACGA
ACTGGGTGAT
ACTTCGTCGG
TGGACTTCGG
GGAGCGCCCT
ACCCCTGGCG
CCAARCCCGGA
CCGGCCCCTG
TCGACCTGTC
CCCAGACGAT
ACCCCGAGGA
GCGGGAACAG
TGERACARCCA
TGGACCAGAA
ACTTCATGAC
TGTTCTACAT
GGATAGTATC
TGCCTTIGACC
GTGTGTACGC
CATCCCCTIC
GCTATCCCTC

AGCARARACH
ARTACTCATA
GAGCGGATAC
TCCCCGRAAR
AAATAGGCGT
CTGRCACATG
ACAAGCCCGT
CGCATCAGAG
CGTARGGAGA
AGGGCGATCG
LAGCCCATTA
CAGTGAATTG
ARRAGARRGCE
GCCTATGTAG
ARCRGCAGCT
TCCACGCCCR
ATCGGGACGC
AGCATGTACC
ATCGACCTCTG
TTCTTCCAGGE
GAGGAGARAGEG
CCTTCGGCALC
GCCCAGGCCAT
ACTCCTGGARA
TAGGGCGGGECT

CCGARAGCTC
AEARTAGCCAG
ACCTAGATCA
GGGECECCTCT
GCAGGCCTTC
CGAGACGTICC
CAACGGCCTG
GAACGACACC
CRACTGGGAG
CGGUTCCATG
GCGCCAGCGC
CTCCTACAGC
CGUCARCTCC
GATCATGACC
GAAGTCCTGG
GTGCCCCGGC
GTTCATCTCC
CAGCTTCAAC
CARGGACTAC
GCGGCATCGECG
CTCCTCCATG
GACGGAGCTG
GAGCCGGTTC
CRRARCAGCACC
CTCCRAGTCC
GTACCTCCGC
CARGGTGAAG
GCCCTICAAG
CATCCTGGAG
CACCGGGAAC
CGACAAGTTIC
GACACACTCT
IGIGAATATC
GCTTTTGCGR
CCTCGTTICA
AGCGCTGCTC

GGARGGCREA
CTCTTCCTTT
ATATTTIGAAT
GTGCCACCTG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCET
CAGATTIGTAC
ABATACCGCA
GITGCGGGCCT
AGTTGGGETAA
ATGCATGCTC
TGCCGATTIC
TCACCCCCCC
TCTGAGCTGC
GCCATGGCTAT
TGCGCAAGGL
TGGCCTTTGA
CACCGGETGCC
TGTGTTTGAG
CGCCTGTCCC
GGOTGTCTSEG
CAACGACGEGC
GCACTCGCAC
TGCGAGACGE
CTICGGGECT
GCCCCCGATT
CTACCACTIC
TCCTCTTCGT
CTGTTCCTGC
GRCCGCCCCC
TGGTACGACG
GECTIGLGEGGEA
GACCAGCCCA
GTGGTGGACT
TGCGTGGCCA
CTGGACGGCG
ACCCAGTTCC
GUOBGCCAAGT
AAGCTGGAGT
CTGATCGRGG
ATCAACCCCG
GGCACCCACT
TACGCCCTGEC
TGGGCCTCCA
TCCCTICGIGE
ATCRACCTGA
GUCACCAACA
GGCRCCCTGG
GILGTTICGLEG
ATCGGCTTICG
TTCGTGRAGE
AGCGAGARACE
CTGTACTTCA
GCCCTGGGCT
CAGGBTGCGCG
GGACGCTGGET
CCIGCCLTTT
GTTGCTAGCT
TATCGCTIGC
CTIGCTCCTIGC

130

ATGCCGCARA
TTCRATATTA
CTATTTAGAA
ACGTCTAAGH
CCTTTCGTCT
AGACGGTICAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATIT
COCCAGGETT
TTCGGGCTGG
ADAGCARGACC
TCACCCAATY
GCIGIICARG
CARGACGAAC
CATCCCCGCG
CATCGCGGTC
TACGTGGGTC
GGTTTIGGTT
GCIGACCCCC
GTETGCGCEC
GTGGGCCTEGE
CGGGTACCCT
CTTCCCGGCG
GCATGGGCGC
GCARAGACAT
TACACAGGCC
TTCAGTCACA
TGGCCUGGCTT
TGGTGCACTT
AGALGGACGC
CGUCCTIGTIT
TCGCCRTCEC
ACAACARCAC
TCTGGACCTA
GCTACACCTT
GCGACCCGAA
CCCAGGACTA
CCGCGTTCGE
TCCCCACCGA
GCGCCCCGEC
TCGAGGCCTT
AGRCCTTCTT
ACTGGGAGTA
GCAAGTICIC
AGGCCGAGCC
CCACGTTGAC
AGTTCGAGCT
ACCTCTCCCT
ACGCTGICCEC
AGAACCCCTA
ACCTGICCTA
ACGACGGCGHR
CCGTGRACAT
AGGTCAAGTG
CGTGTGATGE
TIATCARACA
GCTTGIGCTA
ATCCCARACCG
TCACTGCCCC

AMAGCGAATA
TTGARGCATT
AAATALRCAR
RACCATTATT
CGCGLGBTTTC
AGCTTGTICTG
TGGCGGGTGT
CCATATGCGE
TTCGCCATTIC
ACGCCAGCTG
TTCOCAGTCA
TCTGARTCCT
CATGTGCCGG
GTCGCCAGTT
ARCACCTCTIG
BGGCAGCCTS
CACTGTITICG
ATGTCCCTGC
BRGTACGGCA
GCCCGTATTG
CCGGCTACCC
ACGRGTGECGG
TEITTCCACAG
TICTIGCGCT
CTGCATGCAR
TCCGATGCCE
TATAGCGAGC
ACTCGAGCTT
RCCCGCAAAC
CGCCGBCCARG
CACCCCCAAC
CARAGTGEGCAC
CTGGGGCCAC
CCCGARGCGC
CTCCGGCTTC
CAACACCCCG
CACCGAGTAC
GGTCTTICTIGG
CAAGATCGAG
CAACGAGGGC
GCAGGACCCC
CGGCGGCTCC
CGACAACCAG
CRACRACCGAC
CTCCGCCTTC
CCTCRACACC
GATCCTGARC
GAAGGCCAAC
GGTGTACGCC
CTGGTTCAAG
GICCTCCTIC
CTTCACCAAC
CTACAAGGTG
CGTCGTGTICC
GACGACGGGG
ACAATTGGCA
ACTGTIGCCG
GUCTCAGTGT
TTTGCGAATA
CRACTTATCT
TCGCACAGCC

AGGGCGACAC
TATCAGGGETT
ATAGGGGTTC
ATCATGACAT
GGTGATGACG
TAAGCGGATG
CGGGGCTGGEC
TGTGAAATAC
AGGCTGCGCIA
GCGAAAGGGE
CGACGTTIGTA
TCAGGCGGGT
GCCCTGTGGC
TGCGCACTCC
GGGETTIGCTIC
TGGAGAAGCC
AGCGCTCGGEC
TCTACGTCGC
TCATGTIGGCL
AGGTCCTGGEY
TCCCGGCACCT
CCACCAGGCT
CCTIGCIGCTG
ATGACACTIC
CRCCGATGAT
CTCCAGGGCG
TACCAARAGCC
GTGATCGCALC
TCTAGARATAT
ATCAGCGCCT
ARGGGCTGGA
CTGTACTICC
GCCACGTCCG
AACGACTCCG
TTCAACGACA
GAGTCCGAGG
CAGAAGRRCC
TRCGAGCCCT
ATCTACTCCT
TTCCELCGGCT
AGTCAAGTCCT
TTCRACCRGT
TCCCGCGTEE
CCGARCCTACG
GTGICCACCA
GAGTACCAGS
ATCRGCAACG
AGCTACARLCG
GTCAACACCA
GGCLTGGAGG
TTCCTGGACT
CGCATGAGCG
TACGGCTTGC
ACCAATCUACCT
GTGGACARCC
GCAGCAGCTIC
CCACACTIGC
GTTTGATCTT
CCACCCCCAG
ACGCTGTCCT
TTGGETTTGGE



4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5451
5521
5581
5641
5701
3761
5821
5881
5941
5001
65061
6121
6181
6241
6301
6361
6421
5481
6541
6601
6661
6721
6781
6841
6201
6961
T0Z1
7081
7141
7201
7261
7321
738l
7441
7501
7561
7621
7681
7741
7801
7861
7921
Tesl
8041
8101
816l
8221
8281
8341
8401
8461

CTCCGCCTIGT
GGARGTAGTIG
GAACGCTGAA
GACGAATGCG
TGGCGAGGTG
GGATATCGAA
GGCAGGTCGT
GGUGTGGCAA
CCGGAATCCA
AGCCGCTICCT
ACCGCCTCAC
CTCGACTACG
CAGGATTIGAR
CGAGCTGCCA
TCAGGTCATC
AGCTAATCAG
GGTGATCOTT
CGCAACTCGC
GATGCGTIGEC
CTGTCGCCAA
CTACCGACTA
ATTCCATTCG
GTTTCCCGAC
TAGTATGGCC
CTCGGCGGEGL
CACCGGCGAG
GGGCRACCGC
CGTGATCCGC
CCTGCTGCAG
CGCCACCACC
CGAGATCTAC
CGAGGGCARLG
GATCGGCCGC
GGTGTCCGAC
CTTICCCCGAG
GTACTCCCGC
CARACGTGACC
CGAGCTGCAG
CTCCCTGACC
CGGCTCCGTIG
CTCCGCCGGC
CRAGCGCATCG
GGACGACGAC
GACACACTCT
TGTGAATATC
GCITTIGCGA
CCTCGTTITCA
AGCGCTLCTC
ATTCICCIGG
GGATGGGAAC
GCCTICGACAR
AGTGGGAGGA
GGCCGCTGTIA
TIGACCCGIG
TGGLGCTGGT
GGCTCGICAR

GCTGCTICCA
TGCGCGGCEL
TGCACCACAT
ACGCCGAGGA
GCCGCIGGET

ATTCTCCTGGE
GGATGGGARC
GGTCTCGCCT
CTTGGTICTT
GCAGGTGACA
TTCGGCCGAC
TGCTGCTGCT
ACGCTIGGCGC
AGGGAGGCAA
GUAAGGUTGC
CAGCGGACAR
ACCTACTGAT
ACTCCCTGRA
GCCRAGGCTGT
GGAGGTIGCAG
CTATTICCTIC
CGTGTACGGE
GUGAGGGCCG
ACCITTITTIIG
CCCTAGGATC
CCCTARTATC
TGCCCARGAC
CICCTITACIG
ACCGCATCCA
TCCGGGLCCC
CAGCCCTCCG
CTGCGCCTGE
TGCTACGAGG
GAGGTGGGCG
ACCACCATGC
CGCTACCCCS
GTGGGCACCC
GCCACCTCCA
GACGTGCGCG
GAGAACAACK
CIGGGLCIGE
TACARTCGGCT
GCCATCACCC
TCCCGUGAGT
TCCCCCAMGR
TCCGGLCTGE
GACTARCAAGG
GACARGTGAA
GGACGUTGET
CCTGCLGCTT
GTTGCTIAGCT
TATCGCTIGC
CTGCTCCTIGE
TACTGCARCC
ACAAATGGAR
GGACGAGGTG
GTGGCTGCCC
CCTCATGTIC
GTCGCCCATC
GGUGGTGCTIC
GACCTACGTG
GCACACGCAC
CATGGCCACC
CTCCGACACC
GGCCTCCECT
COEGCCGLGCC

TACTGCAARCC
RCAARTGGAG
CTGTCGCACC
CEGTCCATTAG
ATGATCGGTG
AGGACGCGCE
GGTTAGTGAT
CCGCGAGCCE
GAGCGCCCGE
GTGGTGGAAT
LGCACCGGTG
GGCCCTAGAT
GGGACCACCA
ACCIGTGATC
GRCAGCTICAT
TTCACGAGCT
CCCTTCCCTC
AGGGTTTIGGE
CGARTARATTTA
AGCGGLGTAG
AGCCCGACTG
ATTTCATTGT
TICTGICGAC
CTTTCTCGGC
GGCGCCCAGC
GCGTGGCCTC
GCTCCCTGARC
TGGGCATCAA
GCBACCACGC
GCAAGCTGCA
CCEGGTCCGA
GCCGLGACTG
AGTGGGTIGAT
AGGAGTACCTY
ACTCCATGAA
TGCCCCGCCGE
GGGCCCTGGA
TGGACTACCG
CCCTGGEGCAR
AGGACGAGCA
AGATCAACCG
ACCACGALGG
TCGRATAGATC
CGTGTGATGG
TTATCAAACA
GCTTGTGCTA
ATCCCAACCG
TCRACTGCCCC
TGTARACCAG
AGUTTAATTA
TTTGTGCCGEC
ATCCGCATGG
ARCGETCGCCT
TTCAGCAAGC
AGCGGGCICA
GTGCCCTACC
CCEGECGECTEC
GTGGACCGCT
CACGTGCTGC
GCCATCAGGC
CTGEGGGAGE

131

TGTRAACCAG
GATCCCGCET
TCAGCGCGGC
CGAAGCGTCC
GAGCTGATGG
TCARRGGTGC
TCCGCARCCC
GGCCGGCGET
GTCAGTTGAA
TGGACGTGCA
TATCAGGTCC
TCTTCATCAR
GGGGCCTTIGA
GAGGCTGGECG
GAARCGCCRARA
GTARATTGTCC
AACCCTAGET
ACGGGCCGTC
TGCRATGGAL
GATTTICGTAA
CCTGACGCCA
GGTGUGAAGC
AGAGCGGGECC
GTTCAATGCC
GAGGCCCCTC
CCTGCGCGAG
CGAGGACGGC
CRAGACCGCC
CCAGGGCGTG
CCTGATCTS

CGTGATCGAG
GATCCTGAAG
GATGRACGAG
GGTGITCTGC
GRAGATCCCC
CTCCGACCTG
GTCCATCCCC
CCGCGAGTEC
CGCCGCCEGEE
GGRCCTGTCC
CTGCCGCACC
CGACTACAAG
TCTTARGGCA
ACTGTTIGCCSG
GCCTCAGTGT
TITGCGAATA
CAARCTTATCT
TCGCACAGCC
CACTGCARATG
AGAGCTCCCG
CGCACCGELGC
GCABGGTGCT
CGCGGLCGTA
GCGAGCGCAT
GCCGTGCTGEG
TGATCGTGRA
CGCACTACTT
CCATGGGCCC
ACCACCTICTT
CCATCCTGGG
ACTGGCGCGA

CACTGCAATG
CTCGAACAGA
ATACACCACA
GGTTCACACA
TCGRARCGTT
TGGTCGTGTA
TGATTTTGGC
GRTGCGETGEC
GGGCTTTACG
GGTCCIGCTG
GTGTCATCCA
AAMCGCCTGA
GYTGTTCCTT
GGRARATAGG
CARATCGCACR
CRARATTICTG
ATGCGCGCAT
CCGARRTGCR
TGUITCTGCAR
TCATTCGTCC
GCGTCCACTT
GTCCCLCAGTT
CARCAGGCTGEGE
CGCTGLGGCG
CCCGTGCELE
GCCGACAAGG
CTGTCCTACA
ACCATCGAGA
GGCTTCTCCA
GTGACCGCCC
ATCGAGACCT
GACTACGCCA
GACACCCGCC
CCCCGCACCE
ARGUTGGAGG
GACATGARACA
CCCGAGATCA
CAGCGCGACE
GTGRAGTTCA
CGCTTICATGC
GAGTGGCGCA
GACCACGACA
GCAGCAGCTC
CCACACTIGC
GTTIGATCTT
CCACCCCCAG
ACGCTIGTCCT
TTGGTTTGGGE
CTGATGCACG
CCACCRCTCC
AGTGGCGCAC
GGTCACCCTG
CCCGLGLTTIC
CGAGGTGGTC
CCGCACCATG
CATGTGGCTC
CGAGAMGGAD
GCCCTTCATG
CAGCACCATC
CRAGTACTAC
CTGCCGCTALC

CTGATGCACG
GCGCGCAGAG
ATARCCACCT
CGTGCCACGT
CACAGCCTAG
TGCCCTGGCC
GITCTTATTTIT
CCCACGECTG
CGCARGGTAC
BAGTICCTCC
CTCTAARAGRR
GACACTTGCC
CCCCCCETGE
CTTICGTGTGE
ATTCATGTCA
GTCTACCGGG
GCGGTICGTCE
GTTGCACZCCG
AATTCTGGCT
TGATGGGGAG
TTGTGCACALC
ACGCTCACCT
TCGCAGCCAL
ACCTGCGTCG
GGCGCECCGE
AGAAGTCCCT
AGGAGAAGTT
CCATCGCCAR
CCGACGGCTT
GCATGCACAT
GGGTGCAGGE
ACGGCGAGSGT
GCCTGCAGAR
TGCGCITGGEE
ACCCCGCCGA
AGCACGTGARA
TCGACACCCA
ACATCGTGGA
AGGAGATCAA
ACCTGCTGCG
AGAAGCCCGC
TCGACTACARN
GGATAGTATC
TGCCTIGACC
GTGTGTACGC
CATCCCCTTIC
GCTATCCCTIC
CTCCGCCTGT
GGRAGTAGTG
AACRCGGGGT
GAGGGLCTGE
ACCCTGGEGCT
GCCAACCACT
ATCTCCGACT
GECTGEGCCT
GTGCTCATCA
TEGGACTGGEC
GACARACATCC
CCGCACTACC
CAGTCCGACA
GTCGTCCCGG



8521
8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
8241
9301
9361

ACGCGCCCGA
AGAGTCGACC
ABATTGTTAT
CTGGGGTGCC
CCAGTCGGGA
CGGTTTGCGT
TCCGCTGCGGE
AGGGGATAAC
ALAGGCCGCS
TCGACGCTICA
CCCTGGAAGC
CECCTTITICTIC
TTCGGTGTAG
CCGCTGCGLC
GC

SEQ ID NO: 234
pSZ1501_FADe-inv

61
121
181
241
301
361
421
481
541
601
661
721
781
841
201
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401

CACTGGCAGC
AGTTCTTGARA
CTCTGCTGAA
CCACCGITGG
GATCTCAAGA
CACGTTIAAGG
ATTARRARATG
ACCAATGCTT
TTGCCTGACT
GTGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TIGTIGCCAT
GCTCCGGTTIC
TTAGCTCCTY
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGARA
GITCGATIGTA
TITCTGGGTG
GGARATGTTG
ATTGICTCAT
CGCGCACATT
TAACCTATAA
GTGAARAACCT
CCGGGAGCAG
TTARCTIATGC
CGCACAGATG
ACTGTTGCGA
GRTGTGCTIGT
ARACGACEEC
GTTACCCGAG
CTGTGTTGGC
ATAAACTCAA
ACCCGCGAGG
TCCGTTCACG
GCTTCGTAGC
GTCGACGTAC
GCTCTACTGGE
GGCGCGCATG

GGACGACTCC
TGCAGGCATG
CCGCTCACARA
TARTGAGTGAR
AACCTGTCGT
ATTGGGCGECT
CGAGCGGTAT
GCAGGARAGA
TTGCTGEGECGET
AGTCAGAGGT
TCCCTICGTGC
CCTTCGGGAA
GICGTTCGCT
TTATCCGGTA

AGCCACTGGET
GTGGTGGCCT
GCCAGTTACC
TAGCGGTGGT
AGATCCTITIG
GATTTTGGTC
AARGTTTTAARL
AATCAGTGAG
CCCCGTCGTG
GRTACCGCGA
ARGGGCCGAG
TTGCCEGEAR
TGCTACAGGC
CCAARCGATCA
CGGTCCTCCE
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTITICG
ACCCACTCGT
AGCARARARCA
AATACTCATA
GAGCEGATAC
TCCCCGARARR
ARATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTRAGGAGA
AGGGCGATCG
ARGGCGARTTA
CARGTGARTTIG
ARAGRARGGS
GUCTATGTAG
AACAGCAGCT
TCGACGCCCA
ATCGGGACGC
AGCATGTACC
ATCGACCCTG
TTCTTCCAGG
GAGGAGAAGG

GCGCTCTGGET
CAAGCTTGGC
TICCACACAA
GCTAACTCAC
GCCAGCIGCA
CTTCCELTIC
CAGCTCACTC

CATGTGAGC
TTITTCCATAG
GGCGAARCCC
GCTCTCCTGT
GCGTGGCGCT
CCAAGCTGGG
ACTATCGTICT

RACAGGATTA
AARCTACGGCT
TTCGGAARAAR
TTTETTGTTIT
ATCTTITCTA
ATGAGATTAT
TCARTCTARE
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GUTAGAGTAR
ATCGTGGTIGT
AGGCGAGTTA
ATCETTGICA
AMRTTCTCTTA
ARAGTCATTCT
GATRATACCG
GGGCGAARRC
GCACCCARCT
GGARGGCARRM
CTCTICCTTT
ATATTTGAAT
GTGCCACCTG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
ALDATARCCGCR
GTGCGGGECCT
AGTTGGGETRA
ATGCATGCT

TGCCGATTIC
TCACCCCCCT
TCTGAGCTGC
GCATGGCTAT
TGCGCAAGGC
TGGCCTTTIGA
CACCGGTGCC
TGTGTTTGAG
CGLCTETCCC
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TCCACAAGTG
GTAATCATGG
CATACGAGCC
ATTAATTGCG
TTAATGRATC
CTCGCTCACT
ARAGGCGGETA
ARARGGCCAG
GCTCCGECCLC
GACAGGACTA
TCCGRACCTTG
TTCTCATAGC
CTGTGTIGCAC
TGAGTCCARC

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CRARRAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CARCCGGCTCC
GTCCTGCARAC
GTAGTICGCC
CRCGCTICGIC
CATGATCCCC
GAMGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAR
TTCAATATIA
GTATTTAGARA
ACGTCTAAGA
CCTTTCGTCT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCRAGGGETT
TTICGGGCTIGE
AARGCAGACC
TCACCCAATT
GCTETTCARG
CARGACGAAC
CARTCCCCGCS
CATCGCGGT

TACGTEGETC
GGTTTTGGTT
GCTGACCCCC

AGTGAGTGAG
TCATAGCTGT
GGRAAGCATAA
TTGCGCTCAC
GGCCAACGCG
GACTCGCTGC
ATACGGTTAT
CRARRGGCCA
CCTGACGAGT
TARRGATACC
CCGCTTACCG
TCACGCTGTA
GRACCCCCCG
CCGGTAAGAC

GTATGTAGGC
GACAGTATTY
CTCTTGATCC
GATTACGCGC
CGCTCAGTGE
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCE
TTTATCCGCC
AGTIAATAGT
GITIGGTIATG
CATGTIGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCTG
ATCTITTTACT
AAAGGGAATA
TTGAAGCATT
ARANTRAAACAN
AACCATTATYT
CGCGECETTTC
AGCTTGTCIG
TGELGEETET
CCATATGCGE
TTCGCCATTC
ACGCCAGCTG
TTCCCAGTCRH
TCIGRATCCT
CATGTGCCGE
GTCGCCAGTT
ARCACCTCTG
AGGCAGCCTE
CACTGTITTICG
ATGTCCTTGT
AAGTACGECAR
GCCCGTATIC
CCGGCTACCE

ARGAGCCTCT
TITCCTGTGTG
AGTGTAAAGC
TGCCCGCTTT
CGGGGAGAGEG
GCTCGGETCGT
CCACAGAATC
GCAACCGETAR
ATCACAARRR
AGGCGTTTCC
GATACCTGTIC
GGTATCTCAG
TTCAGCCCGA
ACGACTTATC

GGTGCTACAG
GGTATCTIGCG
GGCARACARR
AGAARDAMAG
ARCGARARACT
ATCCTTTTAA
TCIGACAGTT
TCATCCATAG
TCTGGCCCCA
GCARATAARMLCC
TCCATCCAGT
TIGCGCANCG
GCTTCATTCA
AAALARGCGE
TTARTCACTCA
TGCTITTCTG
CCGAGTTGCT
AARGTGCTCR
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTTIC
ATCATGACAT
GGTGATGACG
TAAGCGGATG
CGGGEGCTGEL
TGTGAAATARC
AGGUEGUGCA
GCGRAAGGGE
CGRCGTTIGTR
TCAGGCGGET
GCCCTGTGGL
TGCGCACTCC
GGGTTTGCTIC
TCGAGAAGCC
AGCGCTCGGC
TCTACGTCGC
TCATGTGGCC
AGGTCCTGGT
TCCCGGCALCC



2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
2541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
2161
5221
5281
5341
5401
5461
5521
3581
5641
5701
5761
5821
5881
5941
6001
6061

TTCCAGGGCG
TTTTCCTICCA
GTGCCCTACT
CAGCAARDAGG
GCTTICGACCC
AGCGCTIGTTT
ATATTCAAAC
TCCGCTAAGG
CAATGCTIGCT
CCATGACGRAR
TGAACGACCC
AGTACARCCC
ACGACCTGAC
GCGCCTICTC
CCATCGACCC
AGCAGTACAT
CCGTGUTGGT
CCCAGAAGTG
CCGACGACCT
ACCAGTACGA
ACTGGGTGAT
ACTTCGTCGE
TGGACTTCGG
GGAGCGCCCT
ACCCCTGGCG
CCARCCCGGA
CCGGCCCCTa
TCGACCTGTC
CCCAGACGRT
ACCCCGAGGA
GCGGGABRCAG
TGAACAMCCA
TGGACCAGRA
ACTTCATGAC
TGTTCTACAT
GGATAGTATC
TGCCTIGACC
GTGTIGTACGC
CATCCCCTTC
GCTATCCCIC
CTCCGCCTGT
GGAAGTAGTG
GARACGCTIGARA
GACGAATGCG
TGGCGAGGTG
GGATATCGAR
GACGGCTTCC
GGGCTGCATE
CGATTGCARA
ACTTCTACAC
TTCGTTTCAG
CAATGCCCGC
GCCCCTICCCC
GCGCGAGGCC
GGACGGCCTG
GACCGCCACC
GGGUGETGEGEGEL
GATCTGGEETG
GATCGAGATC

CTGAAGGAC
GAACGAGGRC

CCTTCGGCAC
GCCAGGCCAT
ACTCCTGGRA
TAGGGCGEGET
CCCGRAGCTC
ARRTAGCCAG
ACCTAGATCA
GGGCGCCTCT
GCAGGCCTTC
CGRGRCGTCC
CARCGGCLCTG
GABRCGACALC
CARACTGGGAG
CGGCTCCATG
GCGCCAGCGC
CTCCTACAGC
CGCCAACTCC
GATCATGARCC
GAAGICCIGE
GIGCCCCGGL
GTTCATCTCC
CAGCTICAAC
CARGGACTAC
GGGCATCGCG
CTCCTCCATG
GACGGAGCTG
GAGCCGGTIC
CARCAGCACC
CTCCRAGTCC
GTACCTCCGC
CRAAGGTGAAG
GUCCTTCAAG
CATCCTGGAG
CACCGGGAAC
CGACRAGTTC
GACACACTCT
TGTGAATATC
GCTTITTGCGA
CCTCGTITICA
AGCGCTGCTC
ATTCTCCTGGE
GCGATGGGAAC
GGTCTCGCCT
CTTGGITCTT
GCAGGTGACA
TTCCTTTCTT
CGGCGCTIGCA
GGCGCTICCGR
GACATTATAG
AGGCCACTCG
TCACRACCCG
TGCGGCGACT
GTGCGLGEGEC
GACAAGGAGA
TCCTACAAGG
ATCGAGACCA
TICTCCACCG
ACCGCCCGCR
GAGACCTGGE
TACGCCAACG
ACCCGLCGCC

GGGETGTCIGG
CRRCGACGGC
GCACTCGCAC
TGCGAGACEG
CTTCGGGGCT
GCCCCCGATT
CTACCACTTC
TCCTCTTCGT
CTGTITCCTGC
GACCGCCCLC
TGGTACGACG
GICTGGGGGA
GACCAGCCCA
GTGGTGGACT

GUGTIGGCCA
CTGGACGGCG
ACCCAGTTICC
GCGGCCAARAGT
ARGUTGGAGT
CTGATCGAGE
ATCAACCCCG
GGCACCCACT
TACGCCCTGC
TGGGCCTCCA
TCCCTCGTIGC
ATCAACCTGA
GCCACCAACA
GGCACCCTGG
GLTGTTCGCGE
ATGGGCTTCG
TTCGTGRAGE
AGCGAGAACG
CTGTACTTCA

CCCTGGEGCT
CAGGTGCGCG
GGACGCTGGT
CCTIGCCGCTT
GTTGCTAGCT
TATCGCTTGC
CTGCTCCTGE
TACTGCAACC
ACARATGGAG
CTGTCGCACC
CGTCCATTAG
ATGATCGGTIG
GCGCTATGAC
TGCAACACCG
TGCCGUTCCA
CGAGCTACCA
AGCTTIGTIGAT
CAAACACTAG
TGCGICGCTC
GCGUCGUCAC
AGTCCCTGGE
AGAARGTTICGT
TCGCCARACCT
ACGGCTTCGC
TGCACATCGA
TGCAGGGCGA
GCGAGGTGAT
TGCAGRAGGET
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GTGIGCGLGC
GTGGEGECCTGE
CGGETACCCT
CTTCCCGGLG
GCATGGGCGC
GCAMRAGACAT
TACACAGGCC
TTCAGTCACA
TGGCCGGCTIT
TGGTGCACTT
AGAAGGACGC
CGCCCTITGTE
TCGCCATCGC
ACAMCRACAC
TCICGACCTA
GUTACACCTT
GCGACCCGAR
CCCAGGACTR
CCGCGTTICGC
TCCCCACCGA
GCGCCCCGGC
TCGRGGCCTT
AGACCTICTT
ACTGGGAGTAR
GCAAGTTCTC
AGGCCGAGCC
CCACGTTGAC
AGTTCGAGCT
ACCTICTICCCT
AGGTGTCCGC

GAACCCCTA
ACCTGTICCTA
ACGACGGCGA
CCGTGRACAT
AGGTCAAGTG
CGTGTGATGG
TTATCAAACA
GCTTGTIGCTA
ATCCCAACCG
TCACTGCCCC
TGTARACCRG
GATCCCGCGT
TCAGCGCGGT
CGRAGCGTCC
GAGCTGATGG
ACTICCAGCR
ATGATGCTITC
GGGCORGLGT
ARGCCATATT
CGCACTCCGC
TATCGCCACC
GGCGGELTCC
CGGCGAGCAG
CRACCGCCTG
GATCCGCOTGC
GCTIGCCAGGAG
CACCACCACC
GATCTACCGC
GGGCRAGGTG
CGGCCELGeC
GTCCGACGAC

ACGRGTGCGE
TGTTCCACAG
TTCTIGCGCT
CTGCATGCAA
TCCGATGLCG
TATRGCGAGC
ACTCGAGCTT
ACCCGCARAC
CGCCGCCARG
CACCCCCAAL
CAAGTGGCAC
CTGGGECCAC
CCCGAAGCGC
CETCCGGCTTC
CRACACCCCG
CACCGAGTAC
GGTCTTCTGE
CAAGATCGAG
CAACGAGGGC
GCAGGACCCC
CGGLIGGLTCC
CGACRACCAG
CAARCACCGAC
CTCCGCCTIC
CCTCAACACT
GATCCTGARC
GAAGGCCRAC
GGTGTACGCC
CTGGTICARLG
GTCCTCCTTIC
CTTCACCAAC
CTACAAGGTG
CGTCGIGTCC
GRCGACGGGG
ACAATTGGCA
ACTGTTGCCG
GCCTCAGTGT
TTTGCGAATA
CAACTTATCT
TCGCACAGCT
CACTGCAATG
CTCGAACAGA

TACACCACA
GGTTCACACA
TCGRAARCGTT
ABAGGTAGGG
GACCCCCCGAR
TGTTTAARTA
CARRCACCTA
TAAGGGGGCGE
GCATCCACTTY
GGGCCCCGGC
CCCTCLGGCE
CGCCTGGEGLT
TACGAGGIGG
GTGGGCGGCA
ACCATGCGCA
TACCCCGCCT
GGCACCCGCC
ACCTCCAAGT
GTGCGCGAGG

CCACCAGGCC
CCTGCTGCTG
ATGRCACTTC
CACCGATGAT
CTCCAGGGCG
TACCARAGCC
GTGATCGCARC
CTAGARTAT
ATCAGCGCCT
AAGGGUIGGA
CTIGTACTTCC
GCCACGTCCG
AACGACTCCG
TTCRACGACA
GAGTCCGAGG
CAGRAGAACC
TACGRGCCCT
ATCTACTCCT
TTCCTCGGLT
AGCAAGTCCY
TTCARACCAGT
TCCCGCETG
CCGACCTACG
GTGCCCACCA
GAGTACCAGG
ATCAGCRACG
AGCTACALCG
GTCRACACCA
GGCCTGGAGS
TICCIGGACC
CGCRIGAGCG
TACGGCTTGE
ACCAACACCT
GTGGACAACC
GCAGCAGCTIC
CCACACTTGC
GTTTGATCTT
CCACCCCCAG
ACGCTGTCCT
TTGGETTIGGE
CTGATGCACG
GCGCGCAGAG
ATAACCACCT
CGTGCCACGT
CACAGCCTRG
CGGGCTGCGA
AGCTCCTTCG
GCCAGGCLCCC
GATCACTACC
CCICTTCCTC
TCTICGGLGTT
GCCCAGCGAG
TGGECCTCCCT
CCCTGACCGA
GCATCAACRER
ACCACGCCCA
AGUTGCRCCT
GGTCCGACGT
GCGACTGGAT
GGGTGATGAT
AGTACCTGGT



6121
6181
6241
6301
6361
6421
6481
5541
6601
5661
6721
6781
6841
6901
6861
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
T621
7681
7741
7801
7861
7921
7981
8041
8101
8161l
8221
8281
8341
8401
8461
8521
8581

GTTCIGCCCC
GATCCCCAAG
CGRACCTGGAC
CATCCCCCCC
CGAGTGCCAG
CECCGGECGETE
CCTGTCCCEC
CCGCACCGAG
CTACAAGGAC
TAAGGCAGCAR
GITGCCGCCA
TCAGTGTIGTT
GCGAATACCA
CTTATCTACG
CBCAGCCTTIG
TGCAATGCTG
GCTCCCGCCA
ACCGCGCAGT
AGGTGCTIGGT
GGCCGTACCC
AGCGCATCGA
TGCTGGGCCG
TCGTGAACAT
ARCTACTTICGA
TGGGECCCGCC
ACCTCTTCAG
TCCTGGGCAA
GGCGTGACTG
EBCARGTGAGT
ATCATGGTCA
ACGAGCCGGA
ARTTGCGTTG
ATGAATCGGC
GCTCACTGAC
GGCGGTAATA
AGGCCAGCEA
ceeoceeet
AGGRCTATRA
GACCCTGCCG
TCATAGCTCA
TGTGCACGRA
GTCCARACCCG

SEQ ID NO: 235

pSZ1570

4
i

121
181
241
301
361
421
481
541
6501
661
Tzl
781

CACTIGGCAGC
AETTCTTGAL
CTCTGCTGARR
CCACCGCTGE
GATCTCAAGA
CACGTTAAGG
ATTARMARTC
ACCRATGCTT
TTGCCTGACT
GTGCTIGCART
AGCCAGCCGS
CTATTAATTG
TTGTTGCCAT
GOTCCGETTC

CGCACCOTIGC
CTGGAGGACC
ATGAACAAGC
GAGATCATICG
CGCGACGACA
AAGTTCALAGG
TTCATGCACC
TGGCGECARGR
CACGACATCG
GCAGCTUGGA
CACTTGCIGE
TGATCTTGTG
CCCCCAGCAT
CTGTCCTGCT
GTTTGGGCTIC
ATGCACGGGA
CCACTCCARAC
GGCGCACGAG
CACCCTGACC
GCGCTTCGCE
GGTGGTCATC
CACCATGGEGC
GTGGCTCGTG
GAAGGACTGG
CTTCATGGAC
CACCATCCCG
GTACTACCAG
CCGCTACGTC
GAGTGAGAAG
TAGCTGTTTC
AGCATAMMLGT
CGCTCACTGC
CRACGCGCGE
TCGCTGCGCT
CGGTTATCCA
AAGGCCAGGR
GACGAGCATC
AGATACCAGEC
CTTACCGGAT
CGCIGTAGGT
CCCCCCGTIC
GTAAGACACG

AGCCACTGGET
GTGGTGGCCT
GCCAGTTACC
TAGCGGTGGT
AGATCCTITIG
GATTTIGGTC
AAGTTTTAAR
AATCAGTGAG
CCCCGTICGTG
GARTACCGCGA
AAGGGCCGAG
TTGCCGGGAR
TGCTACAGGT
CCARCGATCA

GCCTGGCCTT
CCGUCGAGTA
ACGTGAACARA
ACACCCACGA
TCGTGGACTC
AGATCAACGG
TGCTGCGCTIC
AGCCCGCCAA
ACTACAAGGA
TAGTATCGAC
CTTGACCTGY
TGTACGCGCT
CCCCTTCCCT
BTCCCTCAGC
CGCCTGTATT
AGTAGTGGGA
ACGGGGTGCC
GGCCTGGAGT
CTGGGCTGGC
ARACCACTTTIG
TCCGACCTIGE
TGGGCCTGGC
CTCATCACGC
GACTGGCTGT
ARCATCCTG

CACTACCACG
TCCGACARGCC
GTCCCGGACG
AGCCTCTAGA
CLTGTGTGARA
GTRAAGCCUTG
CCGCTITTCCA
GGAGAGGCGG
CGGTCGTTICE
CAGAATCAGG
ACCGTAAARA
ACARRAATCG
CGITTCCCCC
ACCTGTCCGE
ATCTCAGTTIC
AGCCCGACCE
ACTTATCGC

AACAGGATIA
AACTACGGCT
TTCGGAAARA
TITITIGTITIT
ATCTTTICTA
ATGAGATIAT
TCAATCTARA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGRAGTG
GCTRGAGTAA
ATCGTGGTIGT
AGGCGRGTTA
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CCCCGAGGAG
CTCCCGCCTG
CGTGACCTAC
GCTGCAGGCC

CTGACCTCC
CTCCGTGTCC
CGCCGGCTCC
GUGLATGGAC
CGACGACGAC
ACACTCTGGA
GAATATCCCT
TTTGCGAGTT
CGTTTCATAT
GCIGCTICCTG
CICCTGGETAC
TGGGARACACA
TGGACARGGA
GGGAGGAGTG
CGCTGTACCT
ARCCCGTGGTC
CGCTGGTGGC
TGGTCAAGAC
TGCTCCAGCA
GCGGCGCCAT
ACCACATCIC
CCGAGGAGGC
GCTGGGTCGGE
CGCCCGAGGA
GITCGACCTGC
TTGTTATCCG
GGEGTGCCTAA
GTCGGGAAAC
TTTGCGTATT
GCTGCGGCGA
GGATAACGCA
GGCCGCGTTIG
ACGCTCAAGT
TGGARGCICC
CTTTCICCCE
GGTGTAGGTC
CTGCGCCTTA

GCAGAGCGAG
ACACTAGARG
GAGTTGGTAG
GCRAGCAGCA
CEGGGTCTGA
CARAARAGGAT
GTATATATGA
CAGCGATCTIG
CGATACGGGA
CACCGELTCC
GTCCTGCARC
GTAGTTCGCC
CACGCTCGTC
CATGATCCCC

BACARCARACT
GGCCTGGTGL
ATCGGCTGGE
ATCACCCTGG
CGCCAGCCCC
CCCRAGAAGE
GGCCTGGAGA
TARCAAGGACC
ARGTGRAATCG
CGCTGGTICGET
GCCGCTITTITA
GCTAGCTGCT
CGCTTGCATC
CTCCTGCTCA
TGCAACCTGT
ARTGGARAGT
CGAGGTGTTIT
GUTGCCCATC
CATGTTCAAC

CCCATCTIC
GETGCTCAGC
CTACGTGGTIG
CACGCACCCS
GGCCRCCGTG
CGACACCCARC
CTCCGCCGCe
CCGCGCCCTG
CGACTCCGCG
EGGCRTGCRA
CTCACRATIC
TGAGTGAGCT
CTGTCGTGCC
GGGCGCTICTT
GCGGTATCAG
GGAAMGAACA
CTGGCGTITT
CAGAGGTGGC
CTCGTGCGCT
TCGEGGALGCS
GITCGCTICCA
TCCGGTAACT

GTATGIAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCIAG
GTAAACTTIGG
TCTATTTCGT
GGGCTTACCA
AGATTTIATCAR
TTTATCCGLCC
AGTTAATAGT
GTTTGGTATG
CATGTIGTGC

CCATGARGRA
CCCGCCECTC
CCCTGGAGTC
ACTACCGCCG
TGGEGCAACGC
ACGRGCAGGA
TCAACCGCTE
ACGRCGGCGA
ATAGATCTCT
GTGATGGACT
TCARACAGCC
TGTGCTATTET
CCRRCCGCAA
CTGCCCCTCG
AARRCCAGCAC
TTARTTAAGE
GTGCCGCCGC
CGCATGGGCA
GTCGCCTCGU
AGCAAGCGCE
GGGCTCAGCG
CCCTACCTGA
GCGCTGCCGT
GRCCGCTCCA
GTGCTECACC
ATCAGGCCCA
TGGGAGGACT
CTCTGGETTCC
GCTTGGCGTA
CACACAARCAT
AACTCACATT
AGCTGCATTA
CCGCTTCCTIC
CTCACTCARR
TGTGAGCARRE
TCCATAGGCT
GAARACCCGAC
CTCCTGETTICC
TGCGCGCTTEC
AGCTGGGCTG
ATCGTCTTGA

GGTGUTACAG
GGTATCIGCS
GGUAAACARR
AGRRERDDAG
AACGAARARCT
ATCCTTTTARA
TCTGACAGTT
TCATCCATAG
TCIGGCCCCA
GUARTARAMCC
TCCATCCAGT
TTGCGCARCS
GCTTCATTCA
ARAAARGCGE



841

201

961
1021
1081
1141
1201
126l
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
216l
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3051
3121
3181
3241
3301
3361
3421
3481
3541
36031
3661
3721
3781
3841
2901
3961
4021
4681
4141
4201
4261
4321
4381
4441

TTAGCTCCTTE
TGGTTATGGC
TGACTGGIGA
CTIGCCCGET
TCATTGGAAR
GTTICGATGTA
TTICTIGGETE
GGAAATGTIG
ATTGTCTCAT
CGCUGCACATT
TARRCCTATAR
GTGARARCCT
CCGGLAGCAG
TTARCTATGC
CGCRACAGATG
ACTIGTTIGGGA
GATGTGCTGC
ALACGACGGC
CCECECGETIGC
CATCACCAGG
CARGAGGARGC
GCGGGECCAGC
CCGLCAGTCGEC
ACARCCACGA
CCTGCGAACA
GCARCCGIGAT
AGTCGGGGAR
ACCGGTGAGA
TGTCACCTTT
GCTGGGGETT
ARGGTAGGGC
ACCCCCCGARA
GTTTAAATAG
LAACACCTAG
BAGGGGGCGC
GCAGGCCTTC
CGAGACGTCC
CAACGGCCTG
GAACGACACC
CRACTGGGAG
CGGCTCCATGE
GCGUCAGCGC
CTCCTACAGC
CGCCAACTCC
GATCATGACC
GAAGTCCTGG
GTGUCCTGGC
GTTCATCTICC
CAGCTTCARC
CAAGGACTAC
GGGCATCGCG
CTCCICCATS
GACGGAGCTG
GAGCCGGTTC
CAACAGCACC
CTCCAAGTCC
GTACCTCCGC
CAAGGTGAAG
GCCCTTCAAG
CATCCTGGAG
CACCGGGAAC

CGGTCCTCCG
AGUACTGCAT
GTACTCAACC
GICAATACGG
ACGITCTICG
ACCCACTCGT
AGCAAARACH
AMNTARCTCATA
GAGCGGATAC
TCCCCBAARL
ABLARTAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AMGGCGATTA
CAGTGAATTG
GCCGCCAGCG
TCCATGAGGT
ATGRGGGAGG
ATCATCTGGC
CGCCGACCCT
GCCTTGTCTA
GCTGTICCAGC
GGCGLGAGCC
CTCTGATCAG
GCCGACTTIGT
TTGGCGARAGE
GGCGGATGCA
GGGCTGCGAG
GCTCCTTCGG
CCAGGTCCCT
ATCACTACCA
CTCTTCCTICT
CTGTTCCIGC
GRCCGCCCCC
TGGTACGACG
GICTGGGGEGA
GACCAGCCCA
GTGGETGEGACT
TGCGTGGCCA
CTGGACGGCG
ACCCAGTICC
GCGGECCAAGT
AAGCTGGAGT
CTGATCGAGG
ATCAACCCCG
GGCACCCACT
TACGCCCTGC
TGGGCCTCCA
TCCCTCGTGC
ATCRACCTIGA
GCCACCAACA
GECACCCTIGG
GTGITCGCEE
ATGGGUTTCG
TICGTGAAGG
AGCGAGAACG
CTGEACTTICA
GCCCTGGGCT

ATCGTTGTICA
AATTCTCTTIA
ADLGTCATICT
GATAATACCG
GGGCGAARAC
GCRCCCARCT
GGAMGGCARA
CTCTTCCTIT
ATATTTGAAT
GTGCCACCTIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTIAC
AARTACCGCA
GTGCGGGCCT
AGTTGGGETAR
ATGCATGCIC
CCTIGGCCTT
CTGCCTTGCG
ACTCCTGGTC
TCTGCCGCAC
GGCAGAGGAN
GGCAGAATCC
GACCCTCGCT
BGCGCCGCAT
TCTARACCCC
TGTGCGCCAC
CATCGGCCTC
CGCICAGGTA
ACGGCTTICCC
GGCTGCATGG
GATTGCARAG
CTTCTACACA
TCGTTTCAGT
TGGCCGGCTT
TGGYGCACTT
AGARGGATGEC
CGCCCTTGTT
TCGCCATCGC
ACAACAACAC
TCTGGACCTA
GCTACACCTT
GUGACCCGAAR
CCCAGGACTA
CCGUGETTCGL
TCCCCACCGA
GUGCCCCGGL
TCGAGGCCTT
AGACCTTICTT
ACTGGGAGTA
GCRAAGTTCTIC
AGGCCGAGCC
CCACGTTIGAC
AGTTCGAGCT
ACCTCTCCCT
AGGTGTCCGC
AGARCCCCTA
ACCTGTCCTA
ACGACGGCGA
CCGTGAACAT
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GARGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GRTCTTCAGC
ATGCCGCRAA
TICAATATTA
GTATTTAGAR
ACGICTRAGA
CCTTTCGTCY
AGRCGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTICGCTATT
CGUCAGGGTT
TTCGCCGCCG
TTCGCCGECGC
CCGGCTGAGT
CAGGGTCCTG

GAGGCCGCC
GACAGGTGAG
CTACCAGTCA
GCCGCCECTT
GCTEGLGCTIG
CTTIGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCITICTTG
GGCGCTGCAT
GCGUTCCGAT
ACATTATAGC
GGCCACTCGA
CACAACCCGC
CGCCGCCARG
CACCCCCAAC
CARGTGGCAC
CTGGGGCCAC
CCCGAAGCGC
CTCCGGECTTIC
CARCACCCCG
CACCGAGTAC
GGTCTICTGG
CAAGATCGAG
CRACGAGGGC
GCAGGACCCC
CGGLEGLTICC
CGACAACCAG
CAACACCGAC
CTCCGCCTTC
CCTCAACACC
GATCCTGARC
GRAGGCCAAC
GGTGTACGCC
CTGETTCARG
GTCCTICCTTC
CTTCACCAAC
CTACARGGTS
CGTCGTGTICC
GACGACGGGE

GGCCGCAGTG
ATCCGTAAGA
TATGLGGCGA
CAGRACTTTA
CITRACCGCTG
ATCTTTTACT
ABAGGGRATR

"TTGARGCRTT

ARATAARACRA
AACCATTATT
CGCGCETTIC
AGCTTIGTCTIG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTC
ACGCCAGCTG
TTCCCAGTCA
CCACTCCIGC
TCGTGCGLGT
CACTGCTITCG
ACGTGGTCGC
TCCARCTGGT
GGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTTCGCCG
AGTGTTGCCA
ACCTCCTCCC
GAGGACAGCA
CGUTATGACA
GCAACACCGA
GCCGCTCCRG
GAGCTACCRA
GCTTGTGATC
AAACGGCGCE
ATCRGCGCCT
BAGGGCTIGGA
CTGTACTTICC
GCCACGTCCG
ARCGACTCCG
TTCRACGARACA
GAGTCCGAGG
CAGRAGARCC
TACGAGCCCT

VTCTACTCCT
TTCCTCGGCT
AGCAAGTCCT
TTCAACCAGT
TCCCGLGTGGE
CCGACCTACG
GTGCCCACCA
GAGTACCAGG
ATCAGCEACG
AGCTACRACG
GTCRACACCA
GGCCTGGAGG
TETCCTGEGACC
CGCATGAGCG
TARCGGCTTGC
ACCARACACCT
GTGCGACALCC

TTATCACTCA
TGCTETTCTG
CCGAGTTIGCT
AALGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGLGACAC
TATCAGGGTT
ATAGGEGTTC
ATCATGACAT
GGTGATGACG
TARGCGGATG
CGGGGCTCGC
TGTGARATAC
AGGCTGCGCA
GCGARAGGGG
CEACGTTGTA
TCOAGCGLGC
CECTGATGTC
TCCEGGLGEET
GGCTCTGGGA
CCTCCAGCAG
ATTGTACAGR
TGGATGACGG
CTICTTITCCR
ATCTGAGGAC
TCCTTTGCAG
AGACCARTTIC
GTGCCCAGCT
CTTCCAGCAA
TGATGCTTCG
GGCGAGCGCT
AGCCATATTIC
GCACTCCGCT
CCATGCTIGCT
CCATGACGAR
TGAACGACCC
AGTACRARCCC
ACGACCTGAC
GCGCCITCTIC
CCATCGARCCC
AGCAGTACAT
CCLTGCTGGC
CCCAGARGTG
CCGACGRCCT
ACCRGTACGA
ACTGGGTGAT
ACTTCGTCGG
TGGACTTCGG
GGAGCGCCCT
ACCCCTGGLG
CCAACCCGGA
CCGGLCCLTG
TCGRCCTIGTC
CCCAGACGAT
ARCCCCGAGGR
GUGGGAACAG
TGARCAACCA
TGGACCAGAR
ACTTCATGAC
TGTTCTACAT



4501
4561
4521
4681
4741
4801
4861
4921
4981
S504L
510%
5161
5221
5281
3341
5401
5451
5521
5581
5641
5701
5761
5821
5881
5941
6001
65081
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6903
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7361
7921
7981
a041
81061

CGACARGTTC
GACACACTCT
TGTGAATATC
GCTTTTGCGA
CCTCGTTTCA
AGCGCTGCTC
ATTCTCCTIGE
GGATGGGAAC
GGTCTCGCCT
CTTGGTICTT
GCAGGTGACA
TTCGGCCGAC
TGCTGCTGCT
ACGCTGGCGC
AGGGAGGCRA
GCARGGCTGC
CAGCGGACAA
ACCTACTGAT

WOTCCCTGAR
GCCAGGCTIGT
GGAGGTGCAG
CTATTTICCTIC
CGTGTACGGG
GOGAGGEGCLG
RCCTTTTTIG
CCCTAGGATC
CCCTAATATC
TGCCCAAGRC
CTCCTTACTES
TCCGCGGCAT
CGCTCCGGRL
GCCGTGICCT
CCCCCClGCA
ACCGTGTTCG
GACRCCCTGA
CAGTCCTICT
CTGATGAACA
GACGGCTITCG
ATGCACATCG
GIGTICCGAGT
GGCGAGATCC
TTCTCCAAGT
CCCGETGATCS
TGCARCGGCT
ARGTACATCG
TGLCGGCCTGR
ACCGCCATGE
GAGGRCGGCR
ARCGGUGCCA
TCGAGGCAGC
TGTTGCCGCC
CTCAGTGTIGT
TGCGAATACC
ACTTATCTAC
GCACAGCCTT
CTGCARTGCT
TGTTTTCCAG
CCGCTCTAAT
GAACRAGCCC
CTCRAARACCGC
TATTGTIGACG

CAGGTGCGCG
GGACGCTGGT
CCTGCCGOTT
GTTGCTAGCT
TATCGCTTGC
CTGCTCCTGC
TACTGCAACC
ACAAATGGAG
CTGTCGUACC
CGTCCATTAG
ATGATCGGTG
AGGACGCGECE
GGTTAGTGAT
CCGCGAGCTG
GAGIGCLCGE
GTGGTGGAAT
AGCACCGETG
GGCCCTAGAT
GGGACCACCA
ACCTGTGATC
GACAGCTCAT
TICACGAGCT
CCCTTCCCTC
AGGGTTTIGGCS
CGATAATTTA
AGCGGCGTAG
AGCCCGACTG
ATTTCATIGT
TTCIGTCGAC
TCACCATGTC
GGCCAGTCGC
TGAAGCTCCGG
CCTTCATCAR
TGGCOGCLGA
TGGACCCCTT
CCATCCGCTC
TCTTCCAGGA
GQCGCACCCC
AGGTGARCCG
CCGGCARGAC
TOGATCCGCGT
TCCCCTACGA
AGGACTACCA
TGACCCCCCG
GCTGGATTCT
CCCTGGAGTA
ACCCCTCCAL
CCGACATCGC
TCTCCACCGG
AGCAGCTCGG
ACACTTIGCTG
TIGATCTIGT
ACCCCCAGCA
GCTGTCCTGC
CGTTTGGGCT
GATGCACGGG
AAGGAGTTIGT
TCTGGAGGGES
AGACTIGTITC
GTACCTCTGC
CTTGAGCAGT

AGGICARGTIC
CGTGETGATGG
TTATCAMACA
GCTIGIGCTA
ATCCCRACCG
TCACTGCCCC
TGTRARCCAG
GATCCCGCGT
TCAGCGCGGC
CGARGCGTICC
GAGCTGATGG
TCARAGGTIGC
TCCGCAACCC
GGCCLGLGET
GICAGTTGARA
TGGACGTGCA
TATCAGGTCC
TCTTCATCRAR
GGGGCCCTGR
GAGECTGGECG
GAAACGCCARA
GTARTTGTCC
ARCCCTAGGT
ACGGGCCETIC
TGCAATGGAC
GATTTCGTAA
CCTGACGCCA
GGTGCGAAGC
AGRGCGGGCC
GGCGTGCCLC
CACCCGUCTG
CTCCCTGGAC
CCAGCTGCCC
GAAGCAGTGG
CGGCGTGGAC
CTACGAGATC
GACCTCCCTS
CGAGATGTGC
CTACCCCACC
CGGCATGGGEC
CAUCICCGTG
GGTGCGCCAG
GAAGCTGCAC
CTGGAACGAC
GGAGTCCGTG
CCGCCECGAG
GGAGGGCGAC
CARRGGGLCGE
CAMGACCTCC
ATAGTATCGA
CCTTGACCTG
GTGTACGCGC
TeoccTICeC
TATCCCTICRG
CCOGCCTGTAT
AMGTAGTGGEG
TCCTTIGAGCC
GTTCGAATTY
CTCACTGGGA
TTTCGCGCAA
CTGTAATTGC

136

ACRARRATTGGCA
ACTGTTIGCCG
GCCTCAGTGT
TETTGCGARATA
CARACTTRTCY
TCGCACAGCC
CACTGCAATG
CTCGAACAGA
ATACACCACA
GGTTICACACHR
TCGARACGTT
TCGTCGTIGTA
TGATTTTGGC
CATGCCGTEC
GGGCTTTACG
GGTCCTGCTG
GTGTCATCCA
ARRCGCCTGR
GTIGTICCTT
GGAARATAGG
CAATCGCACA
CRRAATTCTG
ATGCGCGCAT
CCGARATGCA
TGCTCTGCAA
TCATICGTCC
GCGTCCACTT
GTCCCCAGTT
CACAGGCCGE
GCGATGACTG
AGGELGCGCG
ACCCAGGAGG
GACTGGTCCA
ACCATGCTGG
CGCGTGGTGC
GGUGCCGACC
AACCACTGCA
ADGCGCGACC
TGGGGCGACA
CGCGACTGGC
TGCGCCATGA
GAGCTGGCCC
ARGCTGGACG
CTGGACGTGA
CCCAAGGAGG
TGCGGCCELs
CGCTCCCTGT
ACCAAGTGGC
ARCGGCARACT
CACACTCIGG
TGAATATCCC
TTTTGCGAGT
TCGTITCATA
CGCTGCTICCT
TCTCCTGGTA
ATGGGAACAC
TTTCATTCTIC
AARAGCTTGG
ALAGGACCAT
TCTGCCCTGT
CTCAGARATGT

GCAGCAGCTC
CCACACTIGC
GTITIGATCIT
CCACCCCCAG
ACGCTGICCT
TTGGTTTGGG
CTGATGCACG
GCGCGCAGAG
ATAACCACCT
CGEEGCCACEY
CACAGCCTAG
TGCCCTGECC
GTCTTATITT
CCCACGGCTC
CGCRAGGTAC
ARGTTICCTCC
CTCTAAAGAG
GACACTTGCC

CCCCCGTGGE
CTTCGTGTIGC
ATTCATGTICA
GTCTACCGES
GLGGTCGCCE
GTTGCACCCG
AATTCTGGCT
TGATGGGGAG
TTGTGCACAC
ACGCTICALCCT
TCGCAGCCAC
GCAGGGCCCC
CCCCCRAAGGC
ACRCCTCCTC
TGCTGCTIGTIC
ACCGCARGTC
AGGACGGCGT
GCACCGCCTC
AGTCCATCGG
TGRATCTGGGET
CCATCGAGGT
TGATCTCCGA
TGRACCAGAC
CCCACTTCGT
TGAAGACCGG
BCCAGCACGT
TGTTCGAGATC
ACTCCGTGECT
ACCAGCACCT
GCCCCAAGAR
CCATCTCCTG
ACGCTGGTICG
TGCCGCTTITT
TGCTAGCTGC
TCGCTIGCAT
GCTCCTGCTC
CTGCAACCTG
AARTGGARAG
AGCCTCGATA
ARTGTTGGTT
CAGCTCCRAA
TCAAATCGCC
GGRATCATCT

GGATAGTATC
TGCCTTIGACC
GTGTGIACGC
CATCCCCTTC
GCTATCCCTIC
CICCGCCTIGT
GGAAGTAGTIG
GAACGCTGAR
GACGARATGCG
TGGCGAGGTS
GGATATCGAA
GGCAGGETCGET
GCGCGTGECAR
CCGGARTCCA
AGCCGCTCCT
ACCGCCTCAC
CTCGACTACG
CAGGATTGAA
CGAGCTGCCA
TCAGGTCATG
AGCTARTCAG
GGTGATCCTIT
CGCRACTCGC
GATGCETGED
CTGTCGCCAA
CTACCGARCTA
ATTCCATTICG
GITTTICCCGAC
TAGTATGGCT
TGGGGCACGT
CARACGGITCC
CTCCTCCTCC
CEBCCATCACC
CRAGCGCCCC
GGTGTTCCGC
CATCGAGACC
CCTGCTGARC
GGTGACCAAG
GAACACCTIGG
CTGUCACACC
CRCCCGCCGL
GGACTCCGCC
CGACTCCATC
GARACRAACGTG
CCAGGAGCTIG
GAAGTICCGTG
GCTGCGCCTIG
CGCCGGCACT
ATTAATTAAC
TGTGATGGAC
ATCARACAGC
TTGTGCTATT
CCCRACCGCA
ACTGCCCCTIC
TAANCCAGCA
CTTGAGCTCT
ACCTCCRARAG
CGTGCGTCTG
ARACTTGCCG
ACCACATTCA
GCCCCCTGTG



8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
9001
906l
2121
9181
@z41
9301
G361

CGAGCCCATG
TGCTACCTCA
TCCATGCTICT
TGGGGCTACC
CGGGATGIGG
CACRAATATC
GTCCGRAGTA
GCTTGTITCGA
CATGGTCATA
GAGCCGGAAG
TIGCGTTGCG
GRATCGGCCA
TCACTGACTC
CGGTAATACG
GCCAGCARRAR
GCCCCCCTGA
GACTRTAAAG
CCCTGCCGCT
ATAGCTCACG
TGCACGAACT
CCARCCCGGT

SEQ ID NO: 236

pS87941

51
121
181
241
301
361
421
481
541
601
66l
721
781
841
901
961

1021
1081
1141
1261
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
20471

CACTGGCAGC
AGTICTTGAA
CTCTIGCTGAA
CCACCGCTGGE
GATCTCRAGA
CACGTTAAGG
ATTARRAMNTG
ACCARTGCTT
TTGCCTGACT
GTGCTGCARLT
AGCCAGCCGE
CTATTARATTG
TTGTTGCCAT
GCTCCGGTTC
TTAGCTCCTT
TGGTTATGGT
TGACTGGTGA
CTTGCCCGGE
TCATTGGARA
GTITCGATGTA
TITCEGGETG
GGARATGTIG
ATTGTCTICAT
CGCGCACATT
TRACCTATRA
GTGAAAMACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTIGGGA
GATGTGCTGC
ELACGACGGC
CCGLGCGTGT
CATCACCAGG
CABRGAGGAGC

CCRGGUATGT
CAATAGTTCA
GAGTGGCCAC
GAARATCCCCE
GCCCACCACC
CTTGGCATCG
GGLGTTGOTA
GCTTGARAGAG
GCTGTTTICCT
CATARAGTIGT
CICACTGCCC
ACGCGCGGGE
GCTGCGLTCG
GTTATCCACH
GGCCAGGAAC
CGAGCATCAC
ATACCAGGCG
TACCGGATAC
CTGTAGGTAT
CCCCGTICAG
AAGACRCGAC

AGCCACTGGET
GTGGETEGCCT
GCCAGTTACC
TAGCGGETGET
AGATCCTTIG
GATTTTGGTC
ARGTTTTAAA
AATCAGTGAG
CCCCGTICEIG
GATACCGUGA
ANGGGCCGAG
TTGCCGGGAR
TGCTACAGGC
CCARCGATCA
CEGTCCTICCE
AGCACTGCAT
GTACTCAACC
GYCARTACGS
ACGTTCTTCG
ACCCACTCGT
AGCARARNCA
ARTACTCATA
GAGCGGATAC
TCCCCGARAR
ABATAGGCGT
CTGRCACATG
ACARGCCCGT
GGCRTCAGRAS
CGTRAGGAGA
AGGGCGATCG
ARGGCGATTA
CAGTGAATTIG
GCCGCCAGCG
TCCATGAGGET
ATGAGGGAGG

CHELEGGCOAG
TAACAGTGRC
CCCCCGGCCC
ACCGGATCCC
AGCACAACCT
GCCCTGAATT
GGGATCGCTIC
CCTCTAGAGT
GTGTGAAATT
RARGCCTGGEE
GUTTTCCAGT
AGAGGCGETT
GTCGTTCGGC
GRATCAGGGG
CGTAAAAAGE
ARRRAATCGAC
TTTCCCCCEG
CTGTCCGCCT
CTCAGTTCGE
CCCGACCGCT
TTATCGC

AACAGGATTA
AACTRCGGCT
TTCGGARRRA
TTTTTIGTTIT
ATCTITTCTA
ATGRGATTAT
TCAATCTAMR
GCACCTRICT
TAGATAACTA
GACCCACGCT
CGCAGRAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGITGTCA
AATTCTCTTIA
AAGTCATTCY
GATAATACCG
GGGCGAARAC
GCACCCAACT
GGAAGGCAAA
CTCTTCCYTEY
ATATTTGAAT
GTGCCACCTIG
ATCACGAGEC
CAGCTCCCGG
CRAGGGCGCGT
CAGATTGTAC
ARATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
CCTIGGCCTT
CIGCCTTIGCG
ACTCCIGGTC

137

GACACCCGCC
CATATTTICIC
TGGTGCTTGC
ACCACCCCCG
GCTIGGCCCAG
CCTICTIGCCG
CGAGTCCGCA
CGACCTIGCAG
GTTATCCGCT
GTGUCTRATG
CGLGARMCCT
TGCGTATIGE
TGCGGCGAGT
ATAACGCAGE
CCGCGTIGET
GCTCARGTCA
GRAGCTCCCT
TTCTCCCTIC
TGTAGGTCGT
GCGCCTTATC

GCAGAGCGAG
ACACTAGRAG
GAGTIGGTAG
GCRAGCAGCA,
CGGLGTCTGA
CEARRAGGAT
GTATATRATCGA
CAGCGATCTIG
CGATACGGGA
CARCCGGCTCC
GTCCTGCARC
GTAGTTCGCC
CACGCTCGTC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GCAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
EATGCCGCARA
TICAATATIA
GTATTTAGRA
ACGTCTAAGA
CCTTITCGTCT
AGRCGGTCAC
CAGLGGGTET
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTICGCCGCCGE
TTCGCCGCGL
CCGGCTGAGC
CAGGGTCCTG

ACTCGTACRG
GRAGCTCCCC
GGAGGGCAGS
CGATGGGAAG
GCGAGCGTCA
CTCTIGCTACC
AACCCTTGTC
GCATGCAAGC
CACARATTCCA
AGTGAGCTAA
GTCGIGCCAG
GCGCTCTTCC
GGTATCAGCT
ABRAGARCATG
GGCGTITITTC
GAGGTGGECGA
CGTGCGCTCT
GGGAAGCGTG
TCGCTCCRAG
CGGTAACTAT

GTATGTAGGC
GACAGTATIT
CTCTIGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTIGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GLITGGTATG
CATGTIGTIGC
GGCCGCAGTG
ATCCGTAAGR
TATSCGGCGA
CAGAACTTTA
CTTACCGCTG
ATCTTITACT
ARAGGGRATRE
TIGAAGCATT
AAMTARRCAR
AACCATTATT
CGCGCGTTTC
AGCTTGTCTE
TGGCGGEETIGT
CCATATGCGG
TTCGCCATIC
ACGCCAGCTG
TTCCCAGTCA
CCACTCCTGL
TCGTGCGCGET
CACTGCTTCG
ACGTGGTCGC

CAGRCCATTA
AARCGAGCACC
TCAMRCCGGCA
AATCTCTCCC
ARCCATACCA
CGGIGCTICT
GCGTGGLIGGE
TTGGCGTAAT
CRCRACATAC
CTCACATTAA
CTGCATTAAT
GCTTCCTCGC
CACTCAAAGG
TGAGCAARMRG
CATAGGCTCC
AACCCGACAG
CCTGTTCCGA
GCGCTIICTC
CTGGGCTGTG
CGTCTTGAGT

GGTGCTACAG
GGTATCTGCG
GGCARARCARR
AGRARMIRAC
AACGRRARACT
ATCCETTTAA
TCTGACAGTT
TCATCCATRG
TCTGGUCCCA
GCAARTAARCC
TCCATCCAGT
TTGCGCARACG
GCTTCATTCA
ABRARARGCGE
TTATCACTCA
TGCTTITCTG
CCGAGTIGCT
ARAGTGCTCA
TTGAGATCCAR
TTCACCAGCG
AGGGCGACAC
TARTCAGGGTT
ATAGGGGTTC
ATCATGACAT
GGTGATGACG
TARGCLGATG
CGGGGECTGGEL
TGTGARATAC
AGGCTGCGCA
GCGAARGGGE
CGACGTITIGTA
TCGAGCGCGC
CGCTGATGTC
TCCGGELGEC
GGCTCTGGGA



2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701

GCGGGCCAGC
CCGCAGTCGC
ACRARCCACGA
CCTGCGAACA
GCACCGTGAT
AGTCGGGGAA
ACCGGTGAGR
TGTICACCTTT
GCTGGGEETT
EAGGTAGGGC
ACCCCCCGRA
GTTTAAATAG
AAACACCTAG
AAGGGGECGC
TCGAGCAGGA
ACGACTGGGEC
AGGGECLGCCC
ACGAGLCCGT
ACGTGETGAC
TGCTGTCCTC
GCCTGCACRC
AGCGCGCCCG
ACCAGGGCCT
AGGACCTIGGT
GCTTCTCCGG
CCCTGGCCAC
TGCTGTACGE
AGITCTICTG
CEIGTGATGG
TTATCAARCA
GCTTIGTGCTA
ATCCCARCCG
TCACTIGCCLC
TGTARACCRG
GATCCCLCGT
TCAGCGCGGELE
CGRAGCGTCC
GAGCTGATGG
ACTTCCAGCA
ATGATGCTIC
GGGCGAGCGC
ARGCCATATT
CGCRCTCCGC
TATGGCCACC
GGCGGECTICC
CTGGTCCATG
CRACCTGGAG
CCACGGCCTG
CTCCACCAGC
GTCCGTGGGEL
GATCTGGGETG
CGTGGAGGTG
GGTGCGCGAC
GRACACCCGC
CGCCTTCATC
CGRCTCCACC
CRACCAGCAC
CATCTICGAG
GGACAGCGTG
GTGCGAGCAC
GCGCCCCARG

ATCATCTGGC
CGCCLACCCT
GCCTTGTCTA
GCTGTCCAGC
GGCGCGAGCC
CTCTGATCAG
GCCGACTTGYE
TGGCGRAGE
GGCGGATGCA
GGGUIGCGAG
GCTCCTTCGE
CCAGGLCCCC
ATCRCTACCA
CTCTTCCTICT
CGGCCTCCAL
CCAGCAGACC
CGTGECTGITC
CCGLCTGEICC
CGRGGCCGE
CCACCTGGCT
CCTGGACCCC
CACCCGCATG
FGCCCCCGLe
GGTGACCCAC
CTTCATCGAC
COGCGACATC
CATCGCUGCC
ACARTTGGCA
ACTGTTIGCCG
GCCTCAGTGT
TTTGCGARATA
CAACTTATCT
TCGCARCAGCT
CACTGCAATG
CICGAACAGA
ATACRCCACA
GGTTCACACA
TCGABRACGTT
ARAGGTAGGG
GACCCCCCGA
TGTTTAAATA
CARACACCTA
TARAGGGGGCS
GCATCCACTT
GGGECCCCGET
CTGTICGCCG
TGGARGCCCA
GIGTICCGCT
ATCGTGGCCG
ATCCTGGGLG
GTGAAGCGCA
GAGTGCTGGE
TGCARGACCG
ACCCGCCGCC
GRCRACGTGG
GCCGACTACA
GTGAACARCA
AGCCACCACA
CTGCAGTCCC
CTGCTGCAGT
CTGACCGACT

TCTGCCECAC
GGCAGAGGAL
GGCAGAATCC
GACCCTCGLT
AGCGCCGCRC
TCTARACCCC
TGTGCGCCAT
CATCGGCCTIC
CGCTCAGGTA
ACGGCTTICCE
GGCTGCATGG
GATTGCAAAG
CTTCTACACA
TCGITTCAGT
GCCGGCTCCC
ATCGGCTGCT
GTGAAGACCG
TGGCTGGCCA
CGCGACTGEC
CCCGCCGAGA
GCCACCTGUC
GAGGCCGGLC
GAGCTGTTCG
GGUGACLICT
TGOEGCCGCT
GCCGAGGAGC

CCCGACTICCC
GCAGCAGCTC
CCRCARCTTGE
GTTTGATCTT
CCACCCCCRG
BCGCTGTCCT
TTGGTTTGGG
CTGATGCACG
GCGCGCAGAL
ATARCCACCT
CGTGCCACGT
CACAGCCTAG
CGGGCTGCGA
AGCTCCTTCG
GCCAGGTCCC
GATCACTACC
CCTCTTCCTC
TCTCGGCGTT
GCCCAGCGAG
TGATCACCAC
AGCCCARCCC
GCACCTTCGC
TGATGAACCA
ACGGCTTCGG
CCCACGTGGC
TGGGCGCCTIC
GUGAGATCCT
TGAGCAAGAT
COGTGAAGGA
TCCAGGGCGG
TCARGTACGT
TCTCCTCCTT
TGACCACCGT
TGGAGGGCGG
CCTTCCLCGS

138

CEAGGCCGCC
GACAGGTGAG
CTACCAGTCA
GUCGECCGCTT
GCTGGCGECTG
CTTGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTTTICTTG
GGUGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGCCACTCGA
CACAACCCGC
CCGLCGCCTG
COCGACGCCGC
ACCTGTCCGEGE
CCACCGGCGT
TGCTGCTGEG
AGGTGTCCAT
CCTICGATCA
TGGTGGACCA
CCCGCCTGAA
GCCTGCCCRA
TGGGCGTGGC
TGGGCGEGECGA
AGCGCATCGC
GGATAGTATC
TGCUTIGACC
GTGTGTACGC
CATCCCCTTC
GCTIATCCCTC
CTCCGCCTGET
GGARGTAGTG
GARCGCTGRAA
GACGAATGCG
TGGCGAGETG
GGATATCGMA
GACGGCTTCC
GGGCTGCATG
CGATTIGCAAL
ACTTCTACAC
TTCGTTICAG
CARATGCCCGC
GCCCUTCOCC
CATCTTCTICC
CCCCCAGCTG
CATCCGUAGT
CCTGCAGGAG
CACCACCCTG
CETIGGAGCGC
CGGCAACAAC
GACCCGOTGC
CCCCGAGGAG
CGAGGAGATC
CCTGACCUCC
GCEACTGGATC
CACCRATCGAG
GAGCGGCGGC
CAGCGAGGTG
CATCAGCGTG

TCCARACTGGT
GGGGGTATGA
TGGCITTACC
CTCCCGCACG
CELTTCGCCG
AGTGTTIGCCA
ACCTCCTCCC
GAGGACAGCA
CGCTATGACA
GCAACACCGA
GCCGCTCCAG
GAGCTACCRA
GCTTGTGATC
AMRCTCTAGA
GGTGGAGCGC
CGTGTTCCEL
CGCCCTGAAC
GCCCTGCGCC
CGAGGTGCCC
CATGGCCGAC
CCAGGCCARG
GGACGACCTIG
GGCCCGCATC
CATCATGGTG
CGACCGCTAC
GTGGGCCGAC
CTTCTACCGEC
GACACACTICT
TGTGAATATC
GCTTTTGCGA
CCTCGTTITICA
AGCGCTGCTC
ATTCTCITGG
GGATGGGARC
GGTCTCGCCT
CITGGTICTIT
GCAGGTGACA
TTCCTITCTT
CGGCGUTGCA
GGCGCTCCGA
GACATTATAG
AGGCCACTCG
TCACARCCCG
TGCGGLGACT
GTGLGCGGEET
GCCGCCGARAGA
CTGGACGACC
TACGAGGTGG
GCCGCCCTGA
GAGATGTCCA
TACCCCGCCT
GGCCGCCGCT
ACCTCCCTGA
GTGLGCGGECE
AXGAAGCCCC
CGCTGGRACG
CTGGAGACCG
TACCGCCGLG
TCCTCCGAGG
CTCCECGLCA
ATCCCCGCCG

CCTCCAGCAG
ATTGTACAGA
TGGATGACGG
CTTCTTTICCA
ATCTGAGGAC
TCCTTIGCAG
AGACCAATTIC
GTGUCCAGCT
CTTCCAGCAA
TGATGULTCE
GGCGAGUGCT
AGCCATATTC
GCACTCCGCT
ATATCRAATGA
CTGTITCGGCT
CIGTCCGCCC
GAGCTGCAGG
GCCGTGCTGE
EGCCAGGACC
GCCATGCGCC
CRCCGCATCG
GACGAGGAGC
CCCGACGGCG
GAGAACGGECC
CAGGACATCG
CGCTITCCTGE
CTIGCTGGACG
GGACGCTIGGT
CCIGLOGUTT
GTTGCTAGCT
TATCGCTTGC
CTGCTCCTGC
TACTGCAACC
ACRRATGGAG
CTGTCGCACC
CGTCCATTAG
ATGATCGGETIG
GUGUTATGAC
TGCAACARCCG
TGCCGUTCCA
CGAGCTACCA
AGCTTGTGAT
CRAPCACTRAG
TGCGTCGCTIC
GCGCCCCCGR
AGCAGTGGAC
ACTTCGGCCT
GCCCCGACCG
ACCACGCCAR
AGCGCGACCT
GGGGCGRCAC
ACGACTTCCY
GCGTGATGAT
AGATCGGCCC
AGAAGCTGAR
ACCTGGACAT
TGCCCGACAG
AGTGCACCAT
CCGGCCTGGET
AGACCGARGTG
AGTCCAGCGT



5761
5821
5881
5941
6003
5061
6121
6181
6241
6301
6361
6421
6481
6541
5601
6661
6721
6781
6841
6901
6961
7021
7081
714%
72061
7261
7321
7381
7441
7501
1561
1621
7681
7741

GATGGACTAC
CGACGACARG
GTCGTGTGAT
TTTTATCARR
CTGCTIGIGE
GCATCCCAAC
GCTCACTGLC
CCTGTARACC
AARGCTTGAG
GATARCCTICC
GGTICGIGCG
CARRAAACTT
CGCCACCACA
ATCTGCCCCC
ACAGCAGACC
CCCCAACGAG
CAGGTCAACC
GAAGAATCTIC
GITCARRACCAT
TACCCGGTGC
TGTCGCGTIGE
AAGCTTGGCS
TCCACACAAC
CTARCTCACA
CCAGCTGCAT
TTCCGCTTCC
AGCTCACTCR
CATGTIGAGCA
TTITCCATAGGE
GCGARACCCS
CTCTCCTGTT
CGETGGUGCTT
CAAGCTGEGC
CTATCGTCTT

SEQ ID NO: 237

pSZ1439

61
121
181
241
301
361
421
481
541
601
661
721
781
841
9CG1
961

1621
1081
1141
1201
1261

CACTIGGCAGC
AGTTCTTGAR
CTCTGCTGAA
CCACCECTGG
GATCTCRAGA
CACGTTAAGG
ATTAARAATG
ACCRATGCTT
TTGCCTGACT
GTGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGOTTATGGC
TGACTGGTGA
CTLCCCCGET
TCATTGGARAR
GTTCGATGTA
TTTCTGGGTG
GGARRATGTTG

AAGGACCACG
TGACTICGAGG
GGACTGTTIGC
CAGCCTCAGT
TATTTGCGAR
CGCAACTTAT
CCTCGCACAG
AGCACTGCAA
CTCTTIGTTTT
ARRGCCGECTC
TCTGGAACAR
GCCGCTCARA
TTCATATTGT
TGTGCGAGCC
ATTATGCTAC
CACCTECCRIG
GGCATGGGGEC
TCCCCGGGAT
ACCRACACARA
TICIGICCGA
CGGGGCTTGET
TAATCATGGT
ATACGAGCCG
TTAATIGCGT
TAATGARTCG
TCGCTCACTG
AAGGCGGTAA
ABAGGCCAGC
CTCCGCCCCe
ACAGGACTAT
CCGACCCTGC
TCTCATAGCT
TGTEIGCACG
GAGTCCAACC

AGCCACTGGT
GTGGTGGUCT
GCCAGTTACC
TAGCGGTGGT
AGATCCTITIG
GATTTIGGTC
ARGTTTTAAA
ARTCAGTIGAG
CCCCGTCGTE
GATACCGCGA
ARGGGUCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGICCTICCG
AGCACTGCAT
GTACTICAACC
GICRATACUGG
ACGTTCTICG
ACCCACTCGT
AGCRAABACA
ABRTACTCATA

ACGGCGACTA
CAGCAGCAGC
CGUCACACTT
GTGTITTGATC
TACCACCCCC
CTACGCIGIC
CCTIGGTTIG
TGCTGATGCA
CCAGAAGGAG
TAATTGTGGA
GCCCAGACTT
CCGCGTACCT
GRCGCTTGAG
CATGCCAGGC
CTCACAMATAG
CTCTGAGTGG
TACCGARATC
GTGGGLCCAC
TATCCTTGGC
AGCAGGGGTT
TCGAGCTTGA
CRTAGCTGTY
GARGCATARA
TGCGCTICACT
GUCAACGCGC
ACTCGCTIGCE
TARCGGTTATC
AAMAGGCCAG
CTGACGARGCH
ARAGATACCA
CGCTTACCGE
CACGCTIGTAG
ARCCCCCCGT
CGGTAAGACA

AACAGGATTA
AACTACGGCT
TTCGGARAARA
TTTTTTGTITIT
ATCTTTITCTA
ATGAGATTAT
TCAATCTARA
GCRCCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GUTAGAGTRAAR
ATCGTGGTGT
AGGCGAGTTA
ATCGTTIGTCA
AATTCTCTTA
AAGTCATICT
GATRATRCCG
GGGCGARAAT
GCACCCAACT
GGAAGGCARA
CTCTTCCTTT
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CARAGGACCAC
TCGGATAGTA
GCTGCCTTGA
TTGTGTGTAC
AGCATCCCCE
CTGCTATCCC
GGCTCCGCCT
CGGGAAGTAG
TTGCTCCTTG
GEGGHTTCGA
GTTGCTCACT
CTGCTTTCGC
CAGTCTGTAA
ATGTCGCGGG
TTCATAACAG
CCACCCCCCS
CCCGACCGGA
CACCAGCACA
ATCGGCCCTIE
GUTAGGGATC
AGAGCCTCTA
TCCTGTGTGA
GTGTAAAGCC
GCCCGLCTTIC
GGHGAGAGGEC
CTCGGTCGTT
CACAGRATCA
GAACCGTAAR
TCECARARRT
GGUGTTTCCC
ATACCTGTCC
GTATCTCAGT
TCAGCCTGAC
CGACTTATCG

GCAGRGCGAG
ACACTAGARG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTIGA
CAAAALGGAT
GTATATATGA
CAGCGATCTG
CGATACGGGA
CARCCGGCTCC
GTCCTGCARC
GTAGTTCGCC
CACGUICGTC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG

GCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCARR
TTCAATATTA

GACATCGACT
TCGACACACT
CCTGTGAATAR
GCGCTTTTGC
TCCCTCGTTT
TCAGCGCTGC
GTATTCTCCT
TGGGATGGGA
AGCCTTTCAT
ATTTAARRGT
GGGAAAAGGA
GCAATCTGCC
TTGCCTCAGA
CGAGGACACC
TGACCATATT
GCCCTGGETGEL
TCCCACCACC
ACCTGCTGGC
AATTCCTTCT
GCTCCGAGTC
GAGTCGACCT
AATTGTTATC
TGGGGTGCCT
CAGTCGGGAA
GGITIGCGTA
CGGLTGCGGT
GGGGATAACG
BRAGGCCGCGT
CGACGCTCRA
CCTGGARGCT
GCCTTTCTCC
TCGGTGTAGG
CGCTGCGCLT
C

GTATGTAGGC
GRCAGTATIT
CTCTIGATCC
GATTACGCGC
CGCTCAGTGS
CTTCACCTAG
GTARRCTTGG
TCTATTICGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITTIGGTATG
CATGTTIGTIGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGRACTTTA
CITACCGITIC
ATCTTTTACT
ARAGGGRATA
TIGAAGCATT

ACAAGGACGA
CTGGACGCTIG
TCCCTGCCGE
GAGTTGCTAC
CATATCGCTT
TCCTGCTCCT
GGTACTGCARA
ACACRARTGG
TCTCAGCCTC
TTGGAATGTT
CCATCAGCTC
CTGTTGAAAT
ATGTGGARATC
CGCCACTCGT
TCTCGAAGCT
TTGCGGEAGEG
CCCGCGATGG
CCAGGCGAGT
GCCGCICTGEC
CGCARRMCCCT
GCAGGCATGC
CGCTCACAAT
AATGAGTGAG
ACCTGTCGTIG
TTGGEGCGCTE
GAGCGGTATC
CAGGAAAGARD
TGCTGGECGTT
GTCAGAGGTIG

COTCGTGEG
CTTCGGGAAG
TCGTTCGCTIC
TATCCGGTAA

GGTGCTACAG
GGTATCTIGCS
GGCARAACARR
AGAAAAMAANG
ARCGARLACTY
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCIGGCCCCA
GCAATARACC
TCCATCCAGT
TITGCGCARCG
GCTTCATTCA
AARAAAGCGE
TTATCACTCA
TGCTTTTICTG
CCGAGTTIGCT
AARAGTGCTCE
TTGAGATCCA
TTCACCAGCG
AGGGCCACAC
TATCAGGETT



1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1281
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921

ATTGTCTCAT
CGCGCACATT
TAACCTATAA
GTGAAARCCT
CCGGGAGCARG
TTARACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGUTGT
RARCGACGGC
CCGCGCGTIGC
CATCACCAGG
CAAGAGGAGC
GCGGGCCAGT
CCGCAGTCGC
ACARCCACGA
CCTGCGRACA
GCACCGTGAT
AGTCGGGGAA
ACCGGTGAGA
TGTCACCTTY
GCTGGGEGTT
ARGGTAGGGC
ACCCCCCGAA
GTTTARATAG
AARCACCTAG
ARGGGGECGT
TGCTGCAGGC
CGAACGAGAC
ACCCCAACGG
ACCCGAACGA
TGACCAACTG
TCTCCGGCTC

CCCGCGEICA
ACATCTCCTAR
TGGCCGCCAR
AGTGGATCAT
ACCTGARGTC
ACGAGTGCCC
TGATGTTCAT
FTCGGCAGCTIT
TCGGCAAGGA
CCCTGGGCAT
GGCGCTCCTIC
CGGAGACGGA
CCTGGAGCCE
TGTCCAACAG
CGATCTCCAR
AGGAGTACCT
ACAGCARGGT
ACCAGCCCTT
AGARCATCCT
TGACCACCGG
ACATCGACAR
TATCGACACA
GACCTGTGAA
ACGCGCTTIT
CTITCCCTCGT
CCTCAGCGCT
CTGTATTICTC
AGTGGGATGG

GAGCGGATAC
TCCCCGRARR
ABARTAGGCET
CTGACACATG
ACARGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
BAGGCGATTA
CAGTGARATTG
GCCGLCAGLG
TCCATGAGGT
ATGAGGGAGG
ATCATCTGEC
CGCCGACCCT
GCCTTIGTCTA
GCTGTCCAGC
GGCGECEAGCT
CTICTGATCAG
GCCGACTTGT
TTGGCGAAGS
GGCGGATGCA
GGGCTGCGAG
GCTCCTTICGG
CCAGGCCCCC
ATCACTACCA
CTCTICCICT
CTTCCTGTY

GTCCGATCGC
CCTGTGGTAC
CACCGTCTGG
GGAGGACCAG
CATGGTIGGTG
GCGCTECGTG
CAGCCTGGAC
CTCCACCCAG
GRCCGCGGCC
CTGGRAGCTG
CGGCCTGATC
CTCCATCAAC
CARCGGLACC
CTACTACGCC
CGUETGLGR
CATGTICCCIC
GCTGATCAMC
GTTCGUCACT
CACCGGCACC
GTCCGTGTTC
CCGCATGGGT
GAAGTTCGTG
CAAGAGCGAG
GGAGCTGTAC
GAACGCCCTG
GTTCCAGGTG
CTCTGGACGCT
TATCCCTGCC
GCGAGTTIGCT
TTCATATCGC
GCICCTGCIC
CTGGTACTGC
GAACACAAAT

ATATTTGAAT
GTGCCACCTG
ATCACGAGG

CAGCTICCCGG
CAGGGCGCGT
CAGATTGTAC
ABATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
CCTTGGCCTT
CTGCCTTGCG
ACTCCTGGTC
TCTGCCGCAC
GGCAGAGGAA
GGCAGAATCC
GhRCCCTCGCT
AGCGCCGCAC
TCTAARCCCC
TGTGCGCCAC
CATCGGCCTIC
CGCTICAGGTA
ACGGCTTCCC
GGCTGCATGG
GATTGCARAAG
CTTCTACACA
TCGTTICAGT
CTGCTGGCCG
CCCCTGGIGE
GACGAGAAGG
GGGACGCCCT
CCCATCGCCA
GACTACAACE
GCCATCTGGA
GGCGGCTACA
TTCCGCGACC
ARGTCCCAGG
GAGTCCGCGT
GAGGTCCCCA
CCCGGECECCe
CACTTCGAGG
CTGCAGACCT
TCCAACTGGG
GIGCGCAAGT
CTIGAAGGCCG
AACACCACGET
CTGGAGTICG
GCGGACCTICT
TICGAGGIGT
AARGGAGRACT
AACGACCIGT
TTCARCGACG
GGUTCCGETGA
CGCGAGGTCA
TGGTCETGTG
GUTTTTAICA
LGCTGCTIGT
TTGCATCCCA
CIGCICACTIG
AACCTGTARRA
GLAGGATCCC
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CTATTTAGAA
ACGTCTAAGE
CCTTTCGTICT
AGACGGTCAC
CAGUGGGETGT
TGAGAGTGCA
TCRGGCGCCA
CTTCGCTATET
CGCCAGGGTIT
TTCGCCGCCG
TTCGCCGCGC
CCGLECTGAGC
CAGGGTCCTG
COAGGLTGLC
GACAGUTGAG
CTACCAGTCA
GCCGCCGCTT
GCTGGCGITG
CITECGCGTT
CCCCCACACT
GGCCTGCAGA
CCCTTTCTTG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGTCACTCGA
CACAACCCGC
GCTTCGLCGC
ACTTCACCCC
ACGCCAAGTG
TGTTCTGGEG
TCGCCCCGAA
ACACCTCCGE
CCTACAACAC
CCTTCACCGA
CGAARGGTCTT
ACTACAAGAT
TCGCCAACGA
CCGAGCAGGA
CGGCCGECEE
CCTTCGACAA
TCTTCAACAC
AGTACTCCGC
TCTCCCTCAA
AGCCGATCCY
TCACGARGGC
AGCTGGTGTA
CCOTCTGGTT
CCGCGTCCTIC
CCTACTTCAC
CCTACTACAA
GCGACGTCGT
ACATGACGAC
AGTGACARATT
ATGGACTGTIT
AACAGCCTCA
GCTATTIGCG
ACCGCAACTT
CCCCICGCAC
CCRGCACTGC
GCGTCTCGAA

ARATABAMCAR
AACCATTATT
CGUGCETTTC
AGCTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTC
ACGCCAGCTG
TTCCCAGTICA
CCACTCCOTGC
TCGTGCGCGT
CACTGCTIICG
ACGTGGTCGC
TCCARCTGGT
GGOGGTATGA
TGGCTTITACC
CTCCCGCACE
CGCTTCGCCG
AGTGTTGCCA
ACCTCCTCCC
GAGGACAGCA
CGUTATGRCA
GCAACACCGA
GCCGCTCCAG
GAGCTACCAR
GCTTGTGATC
AAACTCTAGA
CAAGATCAGT
CAACAAGGGC
GCACCTGTAC
CCACGUCACG
GCGCAACGAC
CTITCTTCAAC
CCCLGAGTCC
GTACCAGARG
CTGGTACGAG
CGAGATCTAC
GGGCTTCCTIC
CCOCAGCARG
CTCCTICAAC

CAGTCCCGC
CGACCCGACC
CTTCGTGCCC
CACCGAGTAC
GARCATCAGC
CRACAGCTAC
CGCCGTCARC
CAAGGGCCTGE
CTTCTICCIG
CRACCGCATG
GGTGTACGGC
GTCCACCAARC
GGEGGETEGAC
GGCAGCAGCA
GCCGECCACAC
GTGIGTTTIGA
ARTACCACCC
ATCTACGCTG
AGCCTIGGTT
AMRTGCTGATG
CAGAGUGCGC

ATAGGGGETTIC
ATCATGACAT
GGTGATGACS
TAARGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGARMAGGEGE
CEACGTTGTA
TCCGAGUGCGL
CGCTGATGTC
TCCGGGCGEET
GGCTCTGGGA
COTCCAGCAG
ATTGTACAGA
TGGATGACGG
CTTCTTICCA
ATCTGAGGAC
TCCTTTGCAG
AGACCAATTC
GTGUCCAGCC
CTICCAGCAA
TGATGCTTCG
GGCGAGCGCT
AGCCATATTC
GCACTCCGCT
ATRTCAATGC
GCCTCCATGA
TGGATGAACG
TTCCAGTACA
TCCGACGACC
TCCGGCGCCT
GACACCARTCG
GAGGAGCAGT
ARCCCCGETGC
CCCTCCCAGA
TCCTCCGACG
GGCTACCAGT
TCCTALTGGG
CAGTACTTCG
GTGGTGGACT
TACGGGAGCG
ACCAACCCCT
CAGGCCAACC
ARCGCCGGCT
ARCGTCGACC
ARCCACCCAGA
GAGGACCCCE
GACCGCGGGA
AGCGTGAACH
TTGCTGGACC
RCCTACTTICA
AACCTIGTICT
GCTICGGATAG
TTGCTGCCTT
TCTTGTIGTGT
CCAGCATCCC
TCCTGCTIATC
TGGGTTCCGC
CACGGGAAGT
AGAGGAACGC



4981
5041
5101
2iel
5221
5281
5341
5401
3461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
G241
6301
6361
6421
6481
6541
6601
65661
6721
6781
6841
6901
5951
7021
7081
7141
7201
7261
7321
7381
7441
1501
Th61
7621
7681
7741
7801
7861
7921
7981
8041
8101%
8161
8221
8281
8341
g4901
g461
8521
8581

TGAAGGTCIC
TGCGUTIGGET
GGTGGCAGGT
CGARTTCCTT
TTCCCGGCGC
CATGGGCGCT
CAARGACATT
ACACAGGCCA
TCAGTCACAR
CCGUTGCGGC
CCCCGTGLGC
GRACCTGAAC
CRAGGTGATG
GTCCCAGARG
GCTGCCCGAC
GCAGTGGACC
CCTGGGLAAG
CGAGATCGGC
CGCCCTGAAC
GATGTCCAAG
CCCCTCOTGG
CATGCGCCGE
CTCCATCTGG
GCGCGCCGAG
CAAGCTGCCC
CTIGGTCCGAC
GGAGTCCGCC
CCGCCGCGAG
CACCGGCGGC
CGCCGAGATC
CGCCGGCTCC
CTACAAGGAC
AGTATCGACA
TTGACCTGTIG
GTACGCGCTT
CCCTTCCCTC
TCCCTCAGCG
GCCTIGTATTC
GTAGTGGGAT
TTGCTCCTTIG
GGGGGTTCGA
GTTGCTCACT
CTGCTTTCGC
CAGTCTGTAA
ATGTCGCGGGE
TTCATAACAG
CCACCCCCCG
CCCGACCGGA
CACCAGCACA
ATCGGCCCTG
GCTAGGGATC
AGAGCCTCTA
TCCIGTGTGA
GTGTAAAGCC
GCCCGCTTTC
GGGGAGAGGC
CTCGGTCGETT
CACRAGAATCA
GAACCGTARAL
TCRCARARAT
GGCGTTTCCC

GCCTCTGTCG
TCTITCGTCCA
GACAATGATC
TCTIGCGCTA
TGCATGCARC
CCGATGCCGC
ATAGCGAGCT
CICGAGCTIG
CCCGCAARCA
CACCZTIGCGTC
GGECECECCE
GTGCGCGGCRA
GCCCAGGCCG
GCCGAGGAGG
TGGTCCETGC
CTGCTGGACT
ATCGTGCAGG
GCCCCACCGCA
CACGTGCGCA
CGCAACCTGA
GECGACGTGEG
GACTGGCACG
GTGATGATGE
ATCGGCCCCT
AAGCTGGACG
CTGGACGTIGA
CCCATCTCCA
TGCGGCCGUG
CTGCCCUGAGS
GIGCGLGGCC
GCCATGGACT
GACGACGACH
CRCTCTGGAC
RARATATCCCTSG
TTGCGAGTITG
GTTTCATATC
CTGCTCCTGT
TCCTGGTACT
GGGAACACHEA
AGCCTTITCAT
ATTTAARMGC
GGGAABAGGA
GCARTCTGCC
TTGCCTCAGA
CGAGGACACC
TGACCATATT
GCCCTEGETGT
TCCCACCACC
ACCTGCTGGC
AATTCCTTICT
GCTCCGAGTC
GAGTCGACCT
AATTGTITATC
TGGGGTGCCT
CAGTCGGGAA
GGTTTGCGTA
CGGLTGOGGC
GGGGATALCG
ABGGCLGCGT
CGACGCTCRA
CCTGGAAGCT

CACCTCAGCG
FTAGCGAAGC
GGTGGAGCTG
TGARCACTECC
BCCGATGATG
TCCAGGGCGA
ACCARAGCCA
TGATCGCACT
CTRGTATGSEC
GCTCGGCGGEG
CCTCCGCCAR
TCATCGCCAA
TGCCCARGAT
ACGCCGCCCC
TGCTGGECCGL
GGRAGCCCCG
ACGGCCTGGT
CCGCCTCCAT
BCGCCGGCCT
TCTIGGGTGEET
TGGAGGTGGA
TGCGCGACTA
ACBAGCACAC
ACTTCATGGR
ACGACACCGC
ACCAGCACGT
TCCTGGAGEA
ACTCCGTIGCT
CCTCCATCGA
GCACCCAGTG
ACEAGGACCAH
AGTGAATCGA
GCTGGTCGTG
CCGCTTTTAT
CTAGCTGCTT
GCTTGCATCC
TCCTGCTCAC
GCARCCTIGTA
ATGCARAGCT
TCTCAGCCIC
TIGGARTGTT
CCATCAGCTC
CTGTTGAART
ATGTGGAATC
CGCCACTCGT
TCTCGRAGT

TIGCGGAGGG
CCCGCBATGE
CCAGGCGAGC
GCCGLTCTIGC
CGCRAARCCCT
GUAGGCATG

CGCTCACAAT
ANTGAGTGAG
ACCITGTCGTG
TITGGECGCTC
GAGCGGTATC
CAGGAAAGRA
TGCTGGCGTT
GTCAGAGGTG
CCCTCGTGCG
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CGGCATACAC
GTCCGETTCA
ATGGTCGAAR
AGCAAMLAGGT
CTTCGACCCC
GCGCTGTTTA
TATTCAARCA
CCGCTARGGE
CRCCGCATCC
CTCCGGGCCC
GGCCTCCARG
GCCCACCTCC
CRACGGCGCC
CTCCTCCGCC
CGTGACCACC
CCGUCCCGAC
GTICCGCCAG
CGAGACCCTG
GCTGGGCGAC
GACCAAGATG
CACCTGGGTG
CCGLACCGGE
CCGCRAGCTG
GCACGCCGCC
CGACTACATC
GARCAACGTG
CCACGAGCTG
GCAGTCCCT

GTGCCAGCAC
GCGCCCCCGC
CGACGGCGALC
TAGATCTCTT
TGATGGACTG
CARRCAGCCT
GIGCTATTIC
CARCCGCAARC
TGCCCCTCGT
ARCCAGCACT
TREATTARGAG
GATAACCTCC
GGTTCGTGCG
CARARAACTT
CGCCACCACA
ATCTGCCCCC
ACAGUAGACC
CCCCAACGAG
CAGGTCAACC
GARGARTCTC
GTCAARCCAT
TACCCGGTGC
TGTCGLGIGE
BAGCTTGGCG
TCCACACRAAC
CTAACTCACA
CCAGCTGCAT
TTCCGCTICC
AGUTCACTCA
CATGTGAGCA
TTTCCATAGG
GCGAAACCCG
CTCTCCTGTT

CACARATARCC
CACACGTGCC
CGTTCACAGC
AGGGCGGGCT
CCGAAGCTCC
ARTAGCCAGG
CCTAGATCAC
GGCGCCTCTIT
RCTTTCTICGS
CGGCECCCAG
ACCATCGGLG
TCCTCCGCCG
BRGGTGGGCC
CCCCGCACCT
ATCTTCCTGG
ATGCTGACCG
BACTTCTCCA
ATGARACCACC
GGCTTCGGLG
CAGGTGCTIGA
GGCGCCTCCG
CAGALCATCC
TCCAAGATGC
ATCGTGGACG
BAGTGGGEECC
ARGTACATCG
GCCTCCATGA
ACCGCCETIGE
CTGCTGCAGC
CGCGCCTICCG
TACARAGGACC
ALGGCAGCAG
TTGCCGCCAC
CAGTGTGTTT
CGAMATACCAC
TTATCTACGC
ACAGCCTIGE
GCARTGCTIGA
CTCTIGTTIT
ARAGCCGCTC
TCTGGAACAR
GCCGCTCAAA
TTCATATTGET
TGTGCGAGCC
ATTATGCTAC
CACCTCCATG
GGCATGGGGC
TCCCCGGGAT
ACCARCACARR
TTCTGTCCGAR
CGGGGCTTGT
TAATCATGGEY
ATACGRGCCG
TTAATTGCGT
TAATGAATCG
TCGCTCACTG
AAGGCGGETAR
ARAGGCCAGC
CTCCGCCCCC
ACAGGACTAT
CCGACCCTGC

ACCTGACGAA
ACGTTGGCGA
CTAGGEATAT
GCGAGACGGC
TTCGGGGCTG
CCCCCGATTG
TACCACTTCT

CTCTICGTT
CGTTCAATGC
CGAGGCCCCT
AGGGCTCCGA
CCAAGCAGGE
TGAAGGCCGA
TCTACAACCA
CCCGCCGAGRA
GCGLCITCIC
TCCGCTCCTA
TGCAGGAGAC
CCACCCCCGA
TCGAGUACTA
GCAAGARCGE
TGCGCGCCAC
CCGAGGAGGT
AGGACTCCCG
TGACCCCCCG
CGCTGGATCCT
CCCTGGAGTA
CCARCGACTG
TGGAGTIGCGGE
GCCCCACCTC
ACGACATCGA
CAGCTCGGAT
ACTTGCTGCC
GATCTIGTGT
CCCCAGCATC
TGTCCTGCTA
TTTGGGCTCT
TGCACGGGAR
CCRAGAAGGRG
TAATTGTGGA
GCCCAGACTT
CCGCETACCT
GACGCTTGAG
CATGCCAGGC
CICRCRATAG
CTCTGAGTGG
TACCGARATC
GTGGGCCCAC
TATCCTTGGC
AGCAGGGGTT
TCGAGCTITGA
CATAGCTGTT
GRAGCATARAR
TGCGCTCACT
GCCRACGCGO
ACTCGCTGCG
TACGGTTATC
AARRGGCCAG
CTGACGAGCA
ARMGATACCAR
CGCTTACCGG



8641
8701
8761
8821

ATACCTGTICC
GTATCTCAGT
TCAGCCCGAC
CGACTTATCG

SEQ ID NO: 238

pSZ1449

781

841

901

96l
1621
lo81
1141
1201
1261
1321
1381
1441
1501
1551
1621
1681
1741
1801
1861
1921
1ggl
2041
zZ101
2161
2221
2281
Z341
2401
z461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061

CARCTGGCAGC
AGTTCTTGAR
CLCIGCTGAR
CCACCGCTGG
GATCTCAAGA
CACGTTARGG
ATTRAAAMLTG
ACCAATGCTT
TTGCCTGACT
GTGCTGCAAT
AGCCAGCCGG
CTATTRATTG
TTGTTGCCAT
GCTCOGGTTC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGE
TCATTGGAAR
GTTCGATGTA
TTTCIGGGTG
GGARATGTTG
ATTGICTCAT
CGCGCACATT
TARCCTATAA
GTGARARCCT
CCGGGAGCAG
TTAACTATIGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
ARACGACGGC
CCGCGUGTGC
CATCACCAGG
CAAGAGGAGC
GCGGGCCAGT
CCGCAGTCGC
ACAACCACGA
CCTGCGAACA
GCACCGIGAT

GTCGGGGAR
ACCGGTGAGA
TGICACCTTIT
GCTGGEEETT
ARGGTAGGGC
ACCCCCCGARA
GTTTAAATAG
AARCACCTAG
RAGGGGGCGT
TGCTGCAGGC
CGARCGAGAC
ACCCCAACGE

GCCTTTCTCC
TCGGIGTAGG
CGCTGCGCCT
C

AGCCACTGGET
GTGGTGGCCT
GCCAGTTACC
TAGCGGTGEGET
AGATCCTITIC
GATTTITGGTC
ARGTTTTAMR
AATCAGTGAG
CCCCGTLGTIG
GATACCGCGA
ABGGGCCGAG
TTGCCGGGAR
TGCTACAGGC
CCAARCGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCARCC
GTCAATACGG
ACGTTCTTICG
ACCCACTCGT
AGCARRAACA
AATACTCATA
GAGCGGATAC
TCCCCGAARR
AALATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
ARGGCGATTA
CAGTGRATTG
GCCGCCAGCG
TCCATGAGGT
ATGAGGGAGG
ATCATCTGGC
CGLCGEACCCT
GCCTTIGTCTA
GCTGTCCAGC
GGUGCGAGUC
CTCTGATCAG
GCCGACTTGT
TTGGCGAAGS
GGCGGATGCA
GEGCTGCGAG
GCTCCTTCGG
CCAGGCCCLC
ATCACTACCA
CTCTTCCTICT
CTICCIGTTIC
GTCCGACCGC
CCTGTGGETAC

CTTCGGGAAG
TCGTTICGCIC
TATCCGGTAA

AACAGGATTA
AMCTACGGCT
TTCGGRARAR
TTTTTTIGTTT
ATCTTTITCTA
ATGAGATTAY
TCAATCTARA
GCACCTATCT
TAGETAACTA
GACCCACGCT
CGCAGARAGTG
GUTAGAGTAA
ATCGTIGGTIGT
AGGCGAGTTA
ATCGTTGICA
AATTCTCTTA
BRGTCATTCT
GATAATACCG
GGGCGARAAC
GCACCCAACT
GGAAGGCARA
CTCTTICCTT

ATATTTGAAT
GTGCCACCTG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCET
CARGATTGTAC
ARATACCGCA
GTGCGGGCCT
AGTIGGGTAA
ATGCATGCTC
CCTTGGCCTT
CTGCCTTGCG
ACTCCTIGGTIC
TCTGCCGCRAC
GGUAGAGGAR
GGCAGAATCC
GACCOTCGCT
AGUGCCGCAC
TCTARARCCCC
TGTGCGCCAL
CATCGGCCTC
CGCTCAGGTA
ACGGCTTCCC
GGCTGCATGG
GATTIGCAAAG
CTTCTACACA
TCGTTTCAGT
CTGCTCGGCCG
CCCCTGGEIGC
GACGAGAAGG
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CECTGGCGCTT
CAAGCTGGGC
CTATCGTCTY

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTICTGA
CAAARAGGAT
GLTATATATGA
CAGCGATCTG
CGATACGLGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCE
GAAGTAAGTT
CTIGTICATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTICAGC
ATGCCGCARA
TTCAATATTA
GTATTTAGARA
ACGTCTAAGA
CCTITCGICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGCCGCCG
TTCGCCGLGT
CCGGCTGAGC
CAGGGTICCTIG
CGAGGCCGIC
GACAGGTIGAG
CTACCAGTICA
GCCGCCGUTT
GCTGGCGCTE
CTTGCGCGTT
CCCCCACACT
GGCCTGCAGA
CCCTTICITG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGCCACTCGA
CACAACCCGC
GCTTCGCCGC
ACTTICACCCC
ACGCCAAGTG

TCICATAGCT
TGTGTGCACG
GAGTCCAACC

GTATGTAGGC
GACAGTATIT
CICTITGATCC
GATTACGCGC
CGUTCAGTGG
CTICACCTAG
GTAMACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTARTCR
TTTATCCGCT
AGTTAATAGT
GITTTGGETATG
CATGTTGIGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CRGRACTTTA
CTTACCGCTG
ATCTTITACT
ADAGGGAATA
TTGAAGCATT
ARATRAARCAR
AACCATTATT
CGCGCETTTC
AGCTTGTCTG
TGGCGGGTGET
CCATATGLGSE
TTCGCCATTC
ACGCCAGCTG
TTCCCAGTCA
CCACTCCTGC
TCGTGCGCET
CACTGCTICG
ACGIGGETCGC
TCCAACTGGT
GGGGEGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTTCGCCG
AGTGTTGCCA
ACCTCCTCCC
GAGGACAGCA
CGCTATGACA
GCARCACCGA
GCCGUTCCAG
GAGCTACCAA
GCTTGIGATC
ARACTCTAGA
CARAGATCAGC
CAACARGGGC
GCACCTGTAC

CACGCTGTAG
ARCCCCCCET
CGUGTAAGACA

GGTGCTACRG
GGTATCTGCG
GGCRAACARR
BGARBRAMAAG
AACGRAARACT
ATCCITTTAA
TCTGACAGTT
TCATCCATAG
TCTGGECCCCAR
GCAARTARACC
TCCATCCAGT
TTGCGCAACG
GCTTCATTCA
AABRRAGCGE
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
AARGTGCTCA
TTGAGATCCA
TICACCAGCG

GGGUGACAC
TATCAGGGTT
ATAGGGGTTC
ATCATGACAT
GGTGATGACG
TARAGCGGATG
CELGLITEET
TGTGRARTAC
AGGCTGCGCA
GCGAAAGGGE
CGACGTTGTA
TCGAGLGCGC
CGCTGATGTC
TCCGGGCGET
GGUTICTGGGA
CCTCCAGTAG
ATTGTACAGA
TGGATGACGGE
CTTCTITTICCA
ATCTGAGGAC
TCCTTIGCAG
AGACCARTTC
GIGCCCAGCT
CTTCCAGCAR
TGATGCTTCG
GGCGAGCGCT
AGCCATATTC
GCACTCCGCT
ATATCRAATGC
GCCTCCATGA
TGGATGAALG
TTCCAGTACA



3121
3iegl
3241
3301
3351
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
44471
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5761
5761
5821
5881
5941
6001
5061
6121
6181
5241
6301
6361
6421
G481
6541
6601
6661
6721

ACCCGAACGA
TGACCAACTG
TCTCCGGCTC
ACCCGCGCCA
ACATCTCCTA
TGGCCGTCARA
AGTGGATCAT
ACCTGAAGTC
ACGAGTGCCC
TGATGTTCAT
TCGGCAGCTT
TCGGCAAGGA
CCCTGGGCAT
GGCGLTICCTIC
CGGAGACGGA
CCTGEALCCG
TGTCCAACAG
CGATCTCCARA
AGGAGTACCT
ACAGCAAGGT
ACCAGCCCTT
AGRACATCCT
TGACCACCGE
ACATCGACAA
TATCGACACA
GACCTGTGAR
ACGCGCTTTT
ciTCcCorest
CCTCAGCGCT
CTGTATTCTC
AGTGGGATGE
TGALGGTCIC
TGOGCTTGGT
GGTGBGCAGGT
CGAATTCGGC
TCGTTGCTGC
GCARACGCTG
TCCAAGGGAG
TCCTGCAAGG
TCACCAGCGG
TACGACCTAC
TGARACTCCC
GCCAGCCAGG
CATGGGAGGT
TCAGCTATTT
CCTICGTGTA
TCGCGCGAGE
TGECACCTTT
CCAACCCTAG
ACTACCCTAA
TTCGTGCCCA
CGACCTCCTIT
GGCCACCGCA
GGGCTCCGGG
GCGCAAGCCC
CCCCGTGAAC
CTACTCCTAC
CACCGTGGAG
CGGUTICTICC
GGTGACCGCT
GATCGAGACC

CACCGTCTGG
GGAGGACCASG
CATGGIGGTIC
GCGCTGCETE
CAGCCTGGAC
CTCCACCCAG
GACCGCGGRC
CTGGAAGCTO
CGGCCTGATC
CTCCATCAAC
CARACGGCACC
CTACTACGCC
CGLGTGGGCT
CATGICCCIC
GCTGATCAAC
GTTCGCCACT
CACCGGCACCT
GTCCGTGTTC
CCGCATGGET
GARGTTCGTIG
CARGCAGCGAG
GGAGCTGTAC
GAARCGCCCIG
GITCCAGGTG
CTCTGGACGT
TATCCCTGCC
GCGAGTTIGCT
TECATATCGC
GCTCCTIGCTC
CTGGTACTGC
GRACACARAAT
GCCTICIGTICE
TCTTCGTCCA
GACARATGATC
CGACAGGACG
TGCTGGTTAG
GCGCCCGCGA
GCABGAGCGC
CTGCGTGGETG
ACARAGCACC
TGATGGCCCT
TGAAGGGACC
CTGTACCTIGT
GCAGGACRAGC
CCTCTTICACG
CEGGTLCTIC
GCCGAGGGETT
TTITGCGATAR
GATCAGCGGC
TATCAGCCCSG
AGARCATTICA
ACTGTICTET
TCCACTTICT
CCCCGGCGLC
GCCCTGGACT
TCCTGCACCC
ABGGAGRAGT
ACCATCGCCA
ACCGACGGCT
CGCATGCACA
TGGTGCCAGT

GGGACGCCCT
CCCATCGCCA
GACTACAACA
GCCATCTGEA
GGCGGCTACA
TTCCGCGACC
ALGTCCCAGG
GAGTCCGCGT
GRAGGTCCCCR
CCCGGCEICT
CARCTTCGAGG
CTGCRAGACCT
TCCAACTGGG
GTGCGCARGT
CITGAAGGCCG
AMCACCACGT
CTGGAGTTCG
GUGGACCTCT
TTCGAGGTGT
AMRGGAGAACC
AACGACCTGT
TTCAACGACG
GGCTCCGTGA
CGCGAGGTCA
TGETCGTETG
GCTTTITATICA
AGCTGCTTET
TTGCATCCCA
CTGCTCACTG
AMCCTGTAAA
GGAGGATCCC
CACCTCARGCG
TTAGCGARAGC
GOGTIGGAGCTS
CGCGTCARAG
TGATTCCGCA
GCCGGGLCGE
CCGGGTCAGT
GARTIGGACE
GGTGTATCRAG
AGATTCTTCA
ACCAGGGGCC
GATCGAGGCT
TCATGAALCG
AGUTGTAATT
CCTCARCCCT
TCEGACGGEEC
TTTATGCAAT
GTAGGATTTC
ACTGCCTGAC
TIGTGGTIGCG

CGRCAGAGCG
CGGCGTTCAA
CAGCGAGGCC
CCOTGCGCGC
CCGCCGACCG
TCATCGTIGLG
ACCTGCTGCA
TCGUCACCAC
TCGAGATCTA
CCGAGGECCG

TGTICIGGGE
TCGCCCCGAR
ACACCTICCGG
CCTRCRACAC
CCTTICACCGA
CGAARGGTCTT
ACTACARGAT
TCGCCAACGA
CCGAGCARGGA
CGGLCGGLGE
CCTTCGACAR
TCTTCRACAC
AGTACTCCGC
TCTCCCTICAA
AGCCGATCCT
TGACGAAGGT
AGCTGGTGTA
CCCTCTGGIT
CCGCETCCTC
CCTACTTCAC
CCTACTACAR
GCGACGTCET
ACATGACGAC
AGTGACRATT
ATGGACTGTT
ANCAGCCTCA
GCTATTTIGCG
ACCGCAACTT
CCCCTICGCART
CCAGCACTGC
GCGTCTCGRA
CGGCATRCAC
GTCCGETICA
ATGGTICGAAA
GTGCIGGTCG
ACCCTGATIT
CGGCGATGCG
TGAAGGGCTT
TGCAGGTCCT
GTCCGTGTCA
TCARARARCGC
CTGAGTTGTIT
GGCGGGAARA
CCRACAATCG
GTCCCAARMAT
AGGTATGCGEC
CGTCCCGARA
GGACTGCTICT
GTAATCATTC
GCCAGCGTCC
BAGCGTCCCC
GGUCCACALG
TGCCCGCTIGT
CCTCCCCGTG
CGTGATCTCC
CCIGCELGCC
CTCCTACGARG
GGAGGTGGECC
CCTGACCATG
CAAGTACCCC
CATCGGCACC

CCACGCCACG
GCGCARCGAC
CTTCTTCAAC
CCCGGAGTCC
GTACCAGAAG
CTGGTACGAG
CGAGATCTAC
GGGCTTCOTC
CCCCAGCAARG
CTCCTICAAL
CCAGTCCCEC
CGACCCGACC
CTTCGTGCCC
CACCGAGTAC
GARACATCAGC
CAACAGCTAC
CGCCGTCRAC
CRAGGGCCTG
CTTCTTCCTIG
CAAMCCGCATG
GGTGCTACGEGC
GTCCACCAAC
GGGGEGETGGAC
GGCAGCAGCA
GCCGUCACAC
GIGIGITIGA
ARTACCACCC
ATCTACGCIG
AGCCTTGGTT
AARTGCTGATG
CRGAGCGCGC
CRCARTANCC
CARCACGTGCE

GTTCACAGC
TGTATGCCCT
TGGCGICTTA
GTGCCCCACG
TACGCGCAAG
GCTGAAGTTC
TCCACTCTAR
CTGAGACRCT
CCTTCCCCCC
TAGGCTTCGT
CACRATTCAT
TCTGGICTAC
GCATGCGGTC
TGCAGTTGCA
GCAAARRTTCT
GTCCTGATGG
ACTTTITIGCTGC
AGTTACGCTC
CCGETCGCAG
GGCGACCTGC
CGCGGGLGLE
GCCGACCAGG
CGCCGCCTGA
GTGGGCATCA
TGCARCTACG
CGCARAGCTGC
GCCTGGTCCG
CGCCGCGACT

TCCGACGACC
TCCGGECGCCT
GACACCATCG
GAGGAGCAGT
AMCCCCGTGC
CCCTCCCAGA
TCCTCCGACG
GGCTACCAGT
TCCTACTGGG
CAGTACTTCG
GIGGTGGACT
TACGGGAGCG
ACCAACCCCT
CAGGCCAACC
ARCGCCGGECC
AACGTCGACC
ACCACCCAGA
GAGGACCCCG
GRCCGCGGGA
AGCGTGAACA
TTGCTGGALCC
ACCTACTTCA
AACCTGTTCT
GCTCGGATAG
TTGCTGCCTT
TCTTGIGTGT
CCAGCATCCC
TCCTGCTATC
TGGGCTCCGC
CACGGGAAGT
AGAGGAACGC
ACCTGACGAR
ACGTTGGCGA
CTAGGGATAT
GGCCGGCAGG
TITTGGCGTG
GCTGCCGGAA
GTACAGCCGC
CTCCACCGCC
AGARACTCGAC
TGCCCAGGAT
GTGGCGAGCT
GTGCTCAGGT
GTCAARGCTAR
CGGGGETGAT
GCCGCGCAAC
CCCEGATGCE
GGCTCTGTCG
GGAGCTACCG
ACACATTCCA
ACCTGTITTCC
CCACTAGTAT
GTCGCTCGGU
CCTCCCAGCT
GCTCCATCTC
TGGAGGACGE
ACARGACCGC
TGCAGARGTG
ACCIGATCTG
ACGTGGTGGA
GGATCCTIGCG



6781
6841
655901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
762l
Te81
7741
7801
7861
7921
7981
8041
3101
8iel
8221
8281
8341
8401
8451
8521
8581
864l
8701
8761
8821
8881
8541
9001
2061
9121
9181
9241
3301
8361

CGACTCCGCC
GGACACCCGC
CCCCCGCGARG
CAAGCTGGAG
GGACATGAAC
CCAGGAGATC
CCAGCAGGAC
CAAGTTCACC
GTTICCTGCAC
GTGGCGCAAG
CGACATCGAC
AGCTCGGATA
CTTGCTGCCT
ATCTIGIGTC
CCCAGCATCC
GICCTGCTAT
TTGGGCTCCG
GCACGGGAAG
CAGARGGAGT
ARTTGTGGAG
CCCAGACTIC
CGCETACCTC
ACGCTTGAGC
ARTGCCAGGCA
TCACAATAGT
TCIGAGTGGE
ACCGAAATCC
TGGECCCACC
ATCCTTIGGCA
GCAGGGGTLTG
CGAGCTIGAA
ATAGCTGTTT
AAGCATAAAG
GCGCTCACTIG
CCAACGCGCG
CTCGCTGLGC
ACGGTITATCC
AAMGGCCAGGE
TGACGAGCAT
LAGATACCAG
GCTTACCGGA
ACGCTGTAGE
ACCCCCCCTT
GGTAARGACAC

SEQ ID NO: 239

pSZ1451

1
61
121
181
241
301
361l
421
481
541
601
661

CACTGGUAGC
AGTICTTGAA
CTCTGCTGRA
CCACCGUTIGE
GATCTCARAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTGCTGCAAT
AGCCRAGCCGG
CTATTAATTIG

ACCAACGAGG
CGCCTGCAGC
CCCCGCCTIGG
GRCCCCGLCC
CAGCACGICGA
ATCGACACCC
GACATCGTGG
GGCACCAACG
ATGCTGCGCC
ARGTCCTCCC
TACAAGGACG
GTATCGARCAC
TGACCTGIGA
TACGCGCTTT
CCTTICCCTCG
CCCTCAGCGC
CCTGTATTCT
TAGTGGGATG
TGCTCCTITGA
GGGGTTCGAR
TTGCTCACTG
TGCTTTICGCG
AGTCTGTAAT
TGTCECGEEC
TCATAACAGT
CRCCCCCCGG
CCGACCGGAT
ACCAGCACAN
TCGGCCCTGA
CTAGGGATCG
GAGCCTICTAC
CCTGTGTGAR
TGTAAAGCCT
CCCGCTTTICC
GGGAGAGGCG
TCGGTCGTITIC
ACAGRATCAG
AACCGCTAARNR
CACAARRATC
GCGTTTCCCC
TACCTIGTCCG
TATCTCAGTT
CAGCCCGACC
GACTTATCGC

AGCCACTGGT
GIGGTGGECCT
GCCAGTTACC
TAGUGGTGGET
AGATCCTTTG
GATTTTGGTC
BAGTTTTAAR
ARTCAGTGAG
CCCCGTCGTG
GATACCGCGA
AMGGGCCGAG
TTGCCGGEAR

TGATCGGCCG
GCGTGACCGA
CCTTCCCCGA
AGTACTCCAT
ACARCGTGAC
ACGAGCTGCA
RCTCCCTGAC
GCTCCGCCAT
TGTCCGAGAR
GCATGGACTA
ACGACGACAR
ACTCTGGACG
ATATCCCIGC
TGCGAGTTGC
TTITCATATCG
TGCTCCTIGCT
CCTGGTACTG
GGAACACAAR
GCCTTTCATT
TTTAARAGCT
GGERARAGGEAC
CARATCTGCCC
TGCCTCAGRA
GAGGACACCC
GACCATATIT
CCCEGGTGCT
CCCACCACCC
CCTIGCTGGCC
ATTCCTTCTG
CICCGAGTICC
AGTCGACCTG
ATTGTTATICC
GGCGTGCCTA
AGTCGGGRAR
GTTTGCGTAT
GGCTIGCGGCE
GGGATRACGT
AGGCCGCGTT
GACGCTCAAG
CTGGAAGCTC
CCTTTCTCCC
CGGETGTAGGT
GCTGCGCCTT

AACAGGATTIA
AARCTACGGCT
TTCGGAARAA
TTTITTIGTIT
ATCTTTTICTA
ATGAGATTAT
TCARTCTARA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGARGTG
GCTAGAGTAR

144

CGCCACCTCC
CGAGGTIGCGC
GGAGAACARC
GCTGGAGCTG
CTACATCGGC
GGTGATCACC
CRCCTCCGAG
GTCCTCCATC
CGGCCAGGAG
CRAGGACCAC
GTGARATCGAT
CTGGTCGTGT
CGCITTITATC
TAGCTGCTTG
CTTGCATCCC
CCTGCTCACT
CRACCTGTAA
TGGAAAGCTT
CTCAGCCTCG
TGGAATGTTG
CATCAGUTCC
TGTTGAARLTC
TGTGGAATCA
GCCACTCGTA
CTICGAAGCTC
TGCGGAGGET
CCGCGATGGG
CAGGCGAGCG
CCGCTCTIGCET
GCARACCCTT
CAGGCATGCA
GCTCACAATT
ATGAGTGAGC
CCIGTICGTGEC
TGGGCGCTCT
AGCGGTATCA
AGGAAAGAAC
GCTGGCGTTT
TCAGAGGTGG
CCTCCTGCGC
TTCGGGAAGT
CGTTICGCTCC
ATCCGGTAAC

GCAGAGCGAG
ACACTAGARG
GAGTTGGTAG
GCRAGCAGCH
CGGGGTCTGA
CAAARRGGAT
GTATATATGH
CAGCGATCIC
CGATACGGGA
CACCGGCTCC
GTCCTGCAARC
GTAGTTCGCC

ARGTGGGTGA
GACGAGTACC
TCCTCCCTGA
AMGCCCCGCT
TCGGTGCTGGE
CTGGACTACC
ATCCCCGACG
CAGGGCCACA
ATCRACCGCG
GACGGCGACT
AGATCTCITA
GATGGACTGT
AMACAGCCTIC
TGCTATTTGL
ARCCGCRACT
GCCCCTCGCR
ACCAGCACTG
ARTTAAGAGC
ATAMRCCTCCA
GTITCGTGCGT
AARARACTTG
GCCACCACAT
TCTGCCCCCT
CAGCAGACCA
CCCRACGAGC
AGGTCAACCG
AAGAATCTCT
TCARACCATA
ACCCGGTGCT
GTCGCGTIGGC
AGCTTIGGCGET
CCACACARCA
TARCTCACAT
CRGCTGCATT
TCCGCTTCCT
GCTCACTCARA
ATGTGAGCAA
TTCCATAGGC
CGAARACCCGA
TCTCCIGTIC
GTGGCGCTTT
AAGCTGGGCT
TATCGTICTTG

GTATCTAGCC
GACAGTATTT
CTCTIGATCC
GATTACGCGC
CGUTCAGTIGG
CTTCACCTAG
GTARACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT

TGATGAACCA
TGCGETGLITCTIG
AGARGATCCC
GCGCCGARCCT
AGTCCATCCC
GCCGCGAGTG
ACCCCATCTC
ACGRAGTCCCA
GCCGCACCCR
ACAAGGACCA
AGGCAGCAGC
TGCCGCCACR
AGTGTGTITTIG
GAATACCACC
TATCTACGCT
CAGCCTTGGET
CAATGUTGAT
TCTICTITIC
ARGCCGCTCT
CTGGAACARG
CCGLTCAMAC
TCATATIGTG
GTGCGAGCCC
TTATGCTACC
ACCTCCRTGC
GCATGGGGCT
CCCCGGGATG
CCACACARAT
TCTIGTCCGAR
GGGGCTITGTY
ARTCATGGTC
TACGAGCCGG
TAATTGCGTT
AATGRATCGG
CGCTCACTGA
AGGCGGTART
AAGGCTAGCA
TCCGCLCCC
CAGGACTATA
CCACCCTIGCC
CTCATAGCTC
GTGTGCACGA
AGTCCAACCC

GGTGCTACAG
GGTATCTGCG
GOCAAACRAA
AGARARRALRG
ARCGAARACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCOCA
GCAATAAAMCC
TCCATCCAGT
TTGCGCAACG



721

781

841

901

961
1021
1081
1141
1201
1281l
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1%z1
1981
2041
2101
216l
2221
2281
2341
2401
2461
2521
2581
2641
2701
27561
2821
2881
2941
3901
3661
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3801
3961
4021
4081
4141
4201
4261
4321

TTGTTGCCAT
GCTCCGGTTC
TTRGCTCCTT
TGGETTATGGC
TGACTGGTGA
CTEIGCCCGGC
TCATTGGARA
GTTCGATGTIA
TTTCTGEGTG
GGAAATGTIG
ATTGTCICAT
CGCGCACATT
TAACCTATAA
GTGAARACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AMACGACGGC
CCGCGECGTGE
CATCACCAGG
CAAGAGGAGC
GCGGGCCAGC
CCGCAGTCGC
RCAACCACGA
CCTGCGAACA
GCACCGTGAT
AGTCGGGEGEAR
ACCGGTGAGA
TGTCACCTTT
GCTIGGGEGEETT
ARGGTAGGGC
ACCCCCCGAA
GTITAAATAG
ARACACCTAG
ARGGGGGCGEC
TGCTGCAGGC
COARCGAGAC
ACCCCAMCGE
ACCCGAACGA
TGACCARCTG
TCTICCGGCTIC
ACCCGCGCCA
ACATCTICCTA
TGGCCGCCAA
AGTGGATCAT
ACCTGAAGTC
ACGAGTGCCC
TGATGTICAT
TCGGCAGCTIT
TCGGCAAGGA
CCCTGGGCAT
GGCGCTCCTC
CGGAGACGGA
CCTGGAGCCG
TCTCCAACAG
CGATCTCCRA
AGGAGTACCT
ACAGCAAGGT
ACCAGCCCTT

TGCTACAGGC
CCARCGARTCA
CGGETCCTCCG
AGCRCTGCAT
GTACTCAACC
GTCAATACGG
ACGTTCTITCG
ACCCACTCGT
AGCRAARRDCE
AATACTCATA
GAGCGGATAC
TCCCCGAARR
AAATAGGECGET
CTGACACATG
ACARGCCCGT
GGCATCAGAG
CGTRAGGAGA
AGGGCGATCG
AAGGUGATTA
CAGTGAATTG
GCCGCCAGCG
TCCATGAGGT
ATCGAGGGAGG
ATCATCTIGGC
CGCCGACCCT
GCCTTGTCTA
GCTGTCCAGC
GGCGCGAGCC
CTCTGATCAG
GCCGACTTGT
TTGGCGRAGG
GGCGGATGCA
GGGCTIGCGAG
GCTCCTTICGGE
CCAGGCCCCC
ATCACTARCCA
CTCTTCCTCT
CTTCCTIGTTIC
GTCCGACCGT
CCTGTGGTAC
CRCCGTCTGG
GGAGGACCAG
CRTGGTGGTIG
GCGCTGCGTG
CAGCCTGGAC
CTCCACCCAG
GACCGCGGECC
CTGGARGCTG
CGGCCTGATC
CTCCATCAARC
CRRCGGCACT
CTACTACGCC
CGCGTGGGCC
CATGTCCCTC
GCTGATCARC
GTTCGCCACC
CRCCGGCACC
GICCGTGTIC
CCGCATGEGGC
GAAGTTCGTG
CAAGARGCGAG

ATCGTGGTGT
AGGCGAGTTA
ATCGTTGICA
AATTCTCTTA
AMGTCATTCT
GATRATACCG
GGGCGARALC
GCACCCRACT
GGARGGECARA
CICTICCTIT
ATATTTGRAT
GTGCCACCTG
ATCACGAGGT
CAGCTCCCGE
CAGGGCGCET
CAGATIGIAC
AMATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGUATGCTC
CCTTGGCCTT
CTGCCTTGCG
ACTCCTGGTIC
TCTGCCGCAC
GGCAGAGGAR
GGECAGAATCC
GACCCTCGCT
AGCGCCGCAC
TCTARACCCC
TGTGCGCCAC
CATCGGCCTC
CGCTCAGGTA
ACGGCTTICCC
GGLTGECATGEGE
GATTGCAAAG
CTTCTACACA
TCGTTTCAGT
CIGCTGGECCG
CCCCTGGTIGC
GACGAGAAGG
GGGRCGCCCT
CCCATCGCCA
GACTACAACH
GCCATCTGGA
GGCGEGCTACA
TITCCGCGACT
ARGTCCCAGG
GAGTCCGCGT
GRAGGTCCCCA
CCCGGCGCCC
CACTICGAGE
CTGCAGACCT
TCCRACTGGG
GTGCGCRAAGT
CTGAAGGCCG
ARCACCACGT
CTGGAGTTCG
GUGGACCICT
TTCGAGGTGT
ARGGAGRACC
AACGRCCTCT

145

CACGCTCGTIC
CATGATCCCC
GAAGTAAGTY
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCRAAGGAT
GRTCTTCAGC
ATGCCGLARRA
TTCAATATTA
GTATTTAGAR
ACGTCTAAGA
CCTTTCGICT
AGACGGTCAC
CAGCGGETCET
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGCCGCCG
TTCGCCGCED
CCGECTGAGC
CAGGGTCCTG
CGAGGCCGCC
GACAGGTGAG
CTACCAGTCA
GCCGCCGCTT
GCTGGCGCTG
CTTGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTTITCITG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGCCACTCGA
CACAARCCCGC
GCTTICGCCEC
ACTTCACCCC
ACGCCAAGTG
TGTICTGGGEGE
TCGCCCCGAR
ACACCTCCGGE
CCTACRACARC
CCTTCACCGA
CGAAGGTCTIT
ACTACARAGAT
TCGCCAACGA
CCGAGCAGGA
CGGCCGGCGG
CCTTCGACAA
TCTITCAACAC
AGTACTCCGC
TCTCCCTCAA
AGCCGATCCT
TGACGAAGGT
AGCTGGTGTA
CCCTCIGGTT
CCGCGTCCTC
CCTACTTCAC
CCTACTACAR

GTTTGGTATG
CATGTTGTGC
GGCCGCAGTE
ATCCGTRAGR
TATGCGGCCA
CAGRACTTTA
CTTACCGCTIG
ATCTTTTACT
AAAGGGARTA
TTIGRAAGCATT
AARATRALCRA
AACCATTATT
CCCGCGTTIC
AGCTTGTCTG
TGGCGGEGTGET
CCATATGCGG
TTCGCCATTC
ACGCCAGCTIG
TTCCCAGTCA
CCARCTCCTGC
TCGTGCGCET
CACTGCTTCG
ACGTGGETCEC
TCCARCTGGT
GGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCEITCGCCG
LETGTTGCCA
ACCTCCTCCC
GAGGACAGCA
CGCTATGACAE
GCRARCACCGA
GCCGCTCCAG
GCAGCTACCAA
GCTTGTGATC
AAACTCTAGA
CARGATCAGC
CALRCAAGGGC
GCACCTGTALC
CCACGCCACSG
GCGCAACGAC
CTTCTTCAAC
CCCGGAGTCC
GTACCAGAAG
CTGGTACGAG
CGAGRATCTAC
GGGCTTCCTC
CCCCAGCAAG
CTCCTTCAALC
CCAGTCCCGEL
CGACCCGACC
CTTCGTGCCC
CRCCGAGTAC
GRACATCAGC
CARACAGCTAC
CGCCGTCAAL
CARGGGECCTIG
CTTCTTCCTG
CARCCGCATG
GGTGTACGGC

GCITCATTCA
AABABAGCGG
TTATCACTCA
TGCTITTCTG
CCGAGTTGCT
ARAGTGCTCA
TTGAGATCCA
TTCARCCRGCG
AGGGCGACAL
TATCAGGGTT
ATAGGGGTTC
ATCATGACAT
GGTGATGACG
TAAGCGGATG
CGGGGCTGET

GTGRAATAC
AGGCTGCGCA
GCGAAMGGGG
CGACGTTIGTA
TCGAGCGLEC
CGCTGATGTC
TCCGGEECEEGEE
GGCTCTGEGA
CCTCCAGCRAG
ATTGTACAGA
TGGATGACGG
CTTCTTTCCA
ATCTGAGGAC
TCCTTIGCAG
AGACCAATTC
GTGCCCAGCC
CTICCAGCAA
TGATGCTITCG
GGCGAGCGCT
AGCCATATIC
GCACTCCGCT
ATATCAATGC
GCCTCCATGA
TGGATGAACG
TTCCAGTACA
TCCGACGACC
TCCGGLGCLT
GRCRCCATCG
GAGGAGCAGT
AACCCCGTGC
CCCTCCCAGR
TLCTCCGACG
GGCTACCAGT
TCCTACTGGG
CAGTACTTCG
GTGGTIGGACT
TACGGGAGCE
ACCARACCCCT
CAGGCCARACC
AACGCCGGCC
ARCGTCGACC
ACCACCCAGA
GAGGACCCCG
GACCGCGGGA
AGCGTGAACR
TTGCTGGACC



AGRACATCCT
TGACCACCGG
ACATCGACAA
TATCGACACA
GACCTGTGARA
RCGCGCTTITT
CTTCCCTICGT
CCTCAGCGCT
CTGTATTCTC
AGTGGGATGG
TGAAGGETCTC
TGCGCTTGET
GGTGGCAGET
CGAATTCGGC
TCEGTIGUTGC
GCARRCGCTG
TCCAAGGGAG
TCCTGCAAGG
TCACCAGCGG
TACGACCTAC
TGRRACTCCC
GCCAGCCAGE
CATGGGAGGT
TCAGCTATTIT
CCTTCGTIGTA
TCGCGLGAGE
TGGCACCTITE
CCAMCCCTAG
ACTACCCTAA
TTCGTGCCCA
CGACCTCCTT
GGUCACCGCA
GGGCTCCGEE
CGRAGCAGCCC
CCGCCTGCGL
CCGCTGCTAC
GCAGGAGGTG
CACCACCACC
CTACCGCTAC
CRAGGTGEGEEC
CCGCGLUCACC
CGACGACGTG
CGAGGAGARC
CCGCCTGGEC
GARCCTACATC
GCAGGUCATC
GARCCTCCCGC
CGTGTCCCCC
CGGCTCCGGC
CATGGACTAC
CGACGACAAG
CTCTGGACGC
TATCCCIGCC
GUGAGTITGCT
TTCATATCGC
GCICCTGCTIC
CTGGTACTGC
GRACACARAT
CCTTICATTC
TTARAAGCTT
GAABAGGACC

GGAGCTGTAC
GARACGCCCTG
GITCCAGGTG
CTICTGGACGC
TARTCCCTGCC
GCGAGTTIGCT
TTCATATCGC
GCTCCTGCTC
CTGETACTIGC
GAACACAAAT
GCCTCTGTICG
TCTTCGTCCA
GACARTGATC
CHACAGGACG
TGCIGGTITAG
GCGTLCGCGA
GCARGAGCGC
CTGCGTGGETG
ACARAGCACC
TGATGGCLCCT
TGAAGGGACC
CTGTRCCTGT
GCAGGACAGC
CCTCTTICACG
CGGGCCCTTC
GCCGAGGGTT
TTTGCGATAA
GATCAGLGEC
TATCAGCCCG
AGACATTTCA
ACTGTICTGT
TCCACTITCT
COCCGRCECT
TCCGECGIGG
CTGGGCTCCC
GAGGTGGGCA
GGCGGCAACT
ATGCGCARGC
CCCGCOTGGT
ACCCGLCGCS
TCCAAGTGGG
CGCGAGGAGT
AACAACTCCA
CTGGIGCCCC
GGLTGGGCCC
ACCCTGGACT
GAGCCCCTGGE
ALGAAGGACG
CTGGAGATCA
RERGGACCACG
TEAATCGATA
TGGTCETGTG
GUTTTTATCA
AGCTGCTTGT
TTGCATCCCA
CTGCTCACTIGC
ARCCTGTAARA
GGAAAGCTTIA
TCAGCCTCGA
GGARTGTTGG
ATCAGCTICCA

TTCAACGACG
GGCTCCGTGA
CGCGAGGTCA
TGGICGTIGTG
GUTTTTATCA
AGCTGCTTGT
TTGCATCCCA
CTGUTICACTC
ARCCTGTARA
GGAGGATCCC
CACCTCAGCG
TTAGCGARGC
GGTGGAGCTG
CGCGTCARAG
TGRTTICCGCR
GCCGGECCEE
CCGGGTCAGT
GAMATTGGACG
GGTGTATCAG
AGATTCTTCA
ACCAGGGGCO
GATCGAGGCT
TCATGARACG
AGCTGTAARTT
CCTCAACCCT
TGGGACGGGC
TTTATGCAAT
GTAGGATTIIC
ACTGCCTGAC
TTGTIGGTGLG
CGACAGAGCG
CGGCGTTCAA
CAGCGRGGLT
CCTCCCTGCG
TGACCGAGGA
TCAACAAGAC
ACGCCCAGGG
TGCACCTIGAT
CCGACGTGAT
ACTGGATCCT
TGATGATGAA
ACCTGGTGTT
TGARGEAGAT
GCCGUTCCGA
TGGAGTCCAT
ACCGLCGCEA
GCAARCGCCGC
AGCAGGACCT
ACCGCTGCCG
ACGGCGACTA
GATCTCTTAA
ATGGACTGTT
ARCARGCCTICA
GCTATTTGCG
ACCGCAACTT
CCCCTCGCAC
CCAGCACTGC
ATTRAGAGCT
TARCCTCCAR
TICGTGCGTIC
AARBACTTGC

146

GCGACGTCGT
RCATGACGAC
AGTGACAATT
ATGGACTGTT
AARCAGCCTCA
GCTATTTIGCG
ACCGCAACTT
CCCCTICGCAC
CCAGCACTGC
GCGTCTCGAR
CGGCATACAC
GTCCGGTTCA
ATGGTCGARA
GTGCTGGTCG
ACCCTGATTT
CGGCGATGCG
TGAAGGGCTT
TGCAGGTCCT
GTCCGTGTCA
TCAAAMACGC
CTGAGTTIGTT
GGCGGGAARA
CCAACAATCG
GTCCCRADAT
AGGTATGCGC
CGTCCCGARA
GGACTGCTCY
GTAATCATTC
GCCAGCGTCC
ARGCGTCCCC
GGCCCACAGG
TGCCCGCIGT
CCTCCCCGTG
CGRGGCCGAC
CGGCCTGTCC
CGCCACCATC
CGTGGGLTTC
CTGGGTGACC
CGAGATCGAG
GAAGGRCTAC
CGAGGACACC
CTGCCCCCGC
CCCCAAGCTG
CCTGGACATG
CCCCCCCGAL
GTGCLAGCGC
CGGRCGTGAAG
GTCCCGCTTC
CRCCGAGTGG
CARGGACCAC
GGCAGCAGCA
GCCECCACAC
GTGTGTTTGA
ARTRCCACCC
ATCTACGCTG
AGCCTTIGGTT
ARTGCTGATG
CTIGTTTICC
AGCCGCTCTA
TGGAACAAGC
CGCTCARACC

GTCCACCAAC
GCGGGETGGAC
GGCAGCAGCA
GUCGCCACAC
GTGTGTTTGA
AATACCACCC
ATCTACGCTG
AGCCTTGGTT
AATGCTGATG
CAGRGUGCGC
CACARATAMCC
CACACGTGCC
CGTTCACAGC
TGTATGCCCT
TGGCGTCTTA
GTGCCCCACG
TACGCGCAAG
GCTGAAGTTC
TCCACTCTAA
CTGAGACACT
CCTTCCCCCT
TAGGCTITICGT
CACRATTCAT
TCTGGTCTAC
GCATGLGGTC
TGCAGTTGCA
GCAARATTICT
GTCCTGATGGE
ACTTTIGTGC
AGTTACGCTC
CCEGTCGCAG
GGUGACCIGT
CECEEGLGCE
ARGGAGABLGT
TACRAGGAGA
GAGRCCATCG
TCCACCGARACG
GCCCGCATGC
ACCTGGGTGC
GCCRACGGCE
CGCCGCCTEC
ACCCTGCGCC
GAGGACCCCG
AACARGCACG
ATCATCGACE
GACGACATCGE
TTCAAGCAGA
ATGCACCTGC
CGCAAGAAGC
GACATCGACT
GCTCGGATAG
TTGCTGCCTT
TCTEGIGTGT
CCAGCATCCC
TCCTGCTATC
TGGGCTCCGC
CACGGGAAGT
AGRAGGAGTT
ATTGITGCAGE
CCAGACTTGT
GCGTACCTCT

ACCTACTICA
ARCCTGTTICT
GCTCGGATAG
TTGCTGCCTT
TCTTGTGTGT
CCAGCATCCC
TCCTGCTATC
TGGGCTCCGC
CACGGGARGT
AGAGGAACGC
ACCTGACGARD
ACGTTGGCGA
CTAGGGATAT
GGCCGGLAGG
TTTTGGCGIC
GCTGCCGGARA
GTACAGCCGC
CTCCACCGCC
AGARCTCGAC
TGCCCAGGAT
GIGGCCAGCT
GIGCTCAGGT
GTCAAGCTAA
CGGGEGGTGAT
GCCGCGUAAC
CCCGLATGCG
GGCTCTGTICG
GGAGCTACCG
ACACATTICCA
ACCTGTTITCC
CCACTAGTAT
GTCGCTCGGC
CCGCCACCGG
COCTGOGCAR
AGTTCGTGAT
CCARCCTTGCT
GCTTCGCCAC
ACATCGAGAT
AGGGCGAGGE
AGGTGATCGGE
AGAARGGTGIC
TGGCCTTCCC
CCGAGTACTC
TGARCAACGT
CCCACGAGCT
TGGACTCCCT
TCAACGGCTC
TGCGCTCCGC
CCGCCAAGCG
ACAAGGACGA
TATCGACACH
GARCCTGTGAA
ACGUGCTTTI
CTTCCCTCGT
CCTCAGCGCT
CTGTATTICTIC
AGTGGGATGG
GUTCCTIGAG
GGGTTCGAAT
TGCTCACTGE
GCTTITCGCGC



8041
8101
8161
8221
8281
8341
8401
84671
8521
8581
8641
8701
8761
5821
8881
2947
9001
2061
9121
9181
9241
G3G1

ARTCTGCCCT
GCCTCAGART
AGGACACCCG
ACCATATTIC
CCTGGTGCTT
CCACCACCCC
CTGCTGGCCC
TTCCTTLTIGT
TCCGAGTCCG
GTCGACCTGC
TTGITATCCG
GGGTGCCTRA
GTCGGGARAC
TTIGCGIATT
GCTIGCCEGCGA
GGATAACGCA
GECCGCETIG
RCGCTCAAGT
TGGARGCTCC
CTTTCTCLCT
GGTGTAGGTC
CTGCGCCTTA

SEQ ID NO: 240

pSZ1452

51
121
181
241
301
361
421
481
541
661
661
721
781
841
901
961

1021
1081
1141
1201
1261
1321
i3sl
L4471
15C1
1561
1621l
1681
1741
18901
1861
1921
1981

CACTGGCAGC
AGTICTTGAA
CTCTGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAARGG
ATTRARARATG
ACCRATGCTT
TTGCCTGACT
GTGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGETITC
TTAGCTCCTT
TGGTTATGGC
TEACTGGTGA
CETGCCCGET
TCATTGGAAA
GTTCGATGTA
TTTCIGGGTG
GGRRATGTTG
ATTGTCTCAT
CGCGCACATT
TAARCCTATRA
GTGRAMACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
BCTGTTGGGA
GATGTGCIGE
ALDBCGACGGC
CCGCGCGTIGC
CATCACCAGG

GTTGAAATCG
GTGGAATCAT
CCACTCGTAC
TCGRAGCTCC
GUGHAGGGCA
CGCGRATIGGGA
AGGCGAGCGT
CGCTCTGCTA
CRARZCCTIC
AGGCATGCAR
CTCACARATIC
TGAGTGAGCT
CTGTCGTGCC
GGGCGCTCTIT
GCGCTATCAG
GUAAAGRACA
CTGEGCGTTTIT
CAGAGGTGGC
CTCGTGCGCT
TCGGGARGCG
GTTCGCTICCA
TCCGGTRACT

AGCCACTGOT
GTGGTGGCCT
GCCAGTTACC
TAGCGGTGGT
BRGATCCTTIG
GATTTIGGTIC
ARGTTTTARR
ARTCAGTGAG
CCCCGTCGTG
GATACCGCGR
EAGGGCCGAG

TGCCGLGAA
TGCTACAGEC

CARACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCARATACGE
ACGTTCTICG
ACCCACTCGT
AGCAAMARCH
AATACTCATA
GAGCGGATAC
TCCCCGAARA
ABRATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTARGGAGA
AGGGCGATCG
BRGECGATTA
CAGTGAATTIG
GCCGCCAGCG
TCCATGAGGT

CCRCCACATT
CTGCCCLCIG
AGCAGACCAT
CCARACGAGCA
GGTCAACCGE
AGARATCTCTC
CARRCCATAC
CCUGETGCTT
TCGCGTEGECE
GCTTGGCGTA
CACACAACAT
ARCTCACATT
AGCTGCATTA
CCGCTITCCIC
CTCACTCARA
TGITGAGCARD
TCCATAGGCT
GABRCCCGAC
CTCCTGTTCC
TGGCGCTITTIC
AGCTIGGGCIC
ATCGTCTIGA

AACAGGATTA
AAMCTACGGCT
TTCGGARADA
TTTITIGTTT
ATCTTTTCTA
ATGAGATTAT
TCARATCTAAR
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGRAGTG
GUTAGAGTAA
ATCCTGGTIGT
AGGCGAGTTA
ATCGTTIGTCA
ARTTICTCTTA
RAGTCATICT
GATAATACCG
GGGCGARRLC
GCARCCCARCT
GGAAGGCARA
CTCTTCCTTT
ATATITGAAT
GTGCCARCCIG
ATCACGAGGT
CAGCTICCCGG
CAGGGLGCGT
CAGATTGTAC
AARTACCGCA
GTGCGGGCCT
AGTTGLGTAL
ATGCATGCTC
CCTIGGCCTT
CTGCCTTGCG

147

CATATTIGTGA
TGCGAGCCCA
TATGCTACCT
CCTCCATGCT
CATGGGGCTA
CCCGGGATGT
CACACARATAE
CTGICCGAAG
GGGCTIGTTIC
ATCATGGTCA
ACGAGTCGGA
ARTTGCGTTG
ATGAATCGGC
GCTCACTGAC
GGCGGTAATA
AGGCCAGCAA
CCGCCCCCCT
AGGACTATAR
GACCCTGCCG
TCATAGCTCA
TGTGCACGRA
GTCCRACCCG

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCARGCAGCA
CGGGGTCTGA
CAAMRAGGAT
GTATATATGA
CAGCGATCTG
CGATACGGGA
CACCGGCTCC
GTCCIGCARC
GTAGTTICGLC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCRAGGAT
GATCTTCAGC
ATGCCGCARA
TTCRATATTA
GTATTTAGAR
ACGTCTARGA
CCTTTCGTCT
ACGACGGTCAC
CAGCGGGTIGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGETT
TTCGCCGCCG
TTICGCCGCGC
CCGGCTGAGC

CGCTTGAGCE
TGCCAGGCAT
CACAATAGTT
CTGRGTGGCC
CCGARATCCC
GCGCCCACCA
TCCTTGEGCAT
CAGGGETTGC
GRGCTTGAAG
TAGCTGTTTC
AGCATAAAGT
CGCTCACTGC
CAACGCGCGG
TCGCTGOGCT
CGGTTATICCA
AAGGCCAGGA
GACGAGCATC
AGATACCAGG
CTTACCGGAT
CGUTGTAGGET
CCCLCCaTIC
GTAAGACACSG

GTATGTAGGC
GACRGTATTT
CTCTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTARACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTARTAGT
GITTGGTATG
CATGTITGTGC
GGCCGCAGTG
ATCCGTARGAE
TATGCGGCGA
CAGAAMCTTTA
CTTACCGCTG
ATCTTITTACT
LAMNCGCCANTA
TTGAAGCATT
AAATARACAR
BACCATTATTY
CGCGLETTTC
AGCTIGICIC
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTICA
CCACTCCTGC
TCETGCGCGET
CACTGCTTICG

GTCIGTAATT
GTCGLEGEGECE
CATAACAGTIG
ACCCCCCGEGEC
CGACCGGATC
CCAGCACAAC
CGGCCCTGAA
TAGGGATCGC
AGCCTCTAGA
CTGTGTGRAA
GTAAAGCCTG
CCGCTTICCA
GGAGAGGCGG
CGGTCLTTCG
CAGRATCAGG
ACCGTARAAR
ACARARRTCG
CGTTTCCCCC
ACCTGTCCGC
ATCTCAGTTC
AGCCCGARCCG
ACTTATCGC

GGTIGCTACAG
GGTATCTGCG
GGCAARCALRA
AGAAAMMLAG
ABCGAADMCT
ATCCTITTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCARTABRACC
TCCATCCAGT
TTCCGCAALG
GCTICATICA
ARARARGCGES
TTATCACTCA
TGCITTITCTG
CCGAGTTGLT
AAAGTCCTCA
TTGAGARTCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCRATGACAT
GGTGATGACG
TARAGCGGATG
CGGGGCTGGC
TGTGRAATAC
AGGCTGCGCA
GCGAARGGGE
CGACGTTIGTA
TCGAGCGLGT
CGCTGATGTIC
TCCGGGCGGT



2041
2101
216l
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
26821
23881
2941
3001
3081
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3501
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4931
5041
5101
5161l
5221
5281
5341
5401
5461
5521
5581
5641

CARGAGGAGC
GCGGGCCAGC
CCGCAGTICGC
ACAACCACGA
CCTGCGAACH
GCALCGTGAT
AGTICGGGGRA
ACCGGTGAGA
TGTCACCTTIT
GUTGGGGGETT
BAGGTAGGGT
ACCCCCCGAA
GTTTAAATAG
ARAMCACTTAG
ARGEGGECEC
TGCTGCAGGC
CGAACGAGAC
ACCCCRACGG
ACCCGARCGA
TGACCARRACTG
TCTCCGGCTC
ACCCGCGCCA
ACATCTCCTA
TGGCCGCCRA
AGTGGATCAT
ACCTGAAGTC
ACGAGTGCCC
TGATGITCAT
TCGGCAGCTT
TCGGCAAGGA
CCCTGGGCAT
GGCGCTCCIC
CGGAGACGGA

CTGGAGCCG
TGTCCAMCAG
CGATCTCCAA
AGGAGTACCT
ACAGCARGGT
ACCAGCCCTT
AGAACATCCT
TGACCACCGG
ACATCGACAA
TATCGACACA
GRCCTGTGAR
ACGCGCTTTT
CTICCCTCGT
CCTCAGCGCT
CIGTATTICIC
AGTGGGATGG
TGAAGGTCTC
TGCGCTITGGT
GGTGGCAGGT
CEAATTCGGT
TCGTIGCTGC
GUAAACGCTG
TCCAAGGGAG
TCCTGCAAGE
TCACCAGCGG
TACGACCTAC
TGAAACTCCC
GCCAGCCAGG

ATGAGGGAGS
ATCATCTGGC
CGCCGACCCT
GCCTTGTCTA
GCTGTCCAGC
GGCGCGAGCC
CTCTGATCAG
GCCGACTTGT
TTGGCGRAGS
GGUGGATGCA
GGGCTBCGAG
GCTCCTTICGG
CCAGGCCCCT
ATCACTACCA
CTCTTCCTICT
CTTCCIGTTIC
GTCCGACCGD
CCTGTGGTAC
CRCCGTICTGG
GGAGGACCAG
CATGCGTIGGTS
GCGCTGLGTG
CAGCCTGGAC
CTCCACCCRG
GACCGUGECC
CTGGAAGCTG
CGGCCTGATC
CTCCATCAAC
CRACGGECACC
CTACTACGCC
CGCGTGEGCC
CATGTCCCTC
GUIGATCAAC
GTTCGCCACC
CACCGGCACC
GTCCGTGTTC
CCGCATGGGC
GAAGTTCGETG
CARGAGCGAG
GGAGCTGTAC
GRACGCCCTG
GTTCCAGGTG
CICIGGACGLC
TATCCCTGCC
GLGAGTTGCT
TICATATCGC
GCTCCTGCTC
CTGGTACTCGC
GREACACAAAT
GCCTCTGTICG
TCTITCGTCCA
GACARATGATC
CGACAGGACG
TGCTGGTTAG
GCGCCUGCEA
GCANGAGCGC
CTGCSTGEETG
ATAAAGCACC
TGATGGCCCT
TGAAGGGACC
CTIGTACCIGT

ACTCCTGGTC
TCTGCCGCAC
GGCAGAGGAR
GGCAGARATCC
GACCCTCGCT
AGCGCCGCAC
TCTRAACCCC
TGTGUCGLCAC
CATCGGCCTIC
CGCTCAGGTA
ACGGCTTCCC
GGCTGCATGG
GATTGCAAAG
CTTICTACACA
TCGTTTICAGT
CTGCIGGCCE
CCCCTGGTGC
GARCGAGARGG
GGGACGCCCT
CCCATCGCCA
GACTACBRACA
GCCATCTGGA
GGCGGCTACA
TTCCGCGACT
ARGTCCCAGG
GAGTCCGCGT
GAGGTCCCCA
CLCGGECGECCC
CACTTCGAGG
CTGCAGACCT
TCCAACTGEG
GTGCGCAAGT
CIGARAGLCCE
AACACCACGT
CTGGAGTTCG
GCGGACCTCT
TTCGAGGTGT
BAGGAGAACC
ARCGACCTGT
TTCAACGACG
GGCTCCGTGA
CGCGAGGTCA
TGCTCGTIGIG
GCTTTTATCA
AGCTGCTTGT
TTGCATCCCA
CTGCTCACTG
AARCCTGTAAA
GGAGGATCCC
CACCTCAGLG
TTAGCGAAGC
GETEGAGCTE
CGCGETCAAAG
TGATTCCGCA
GUCGGECCGE
CCGGGTCAGT
GARATTGGACG
GUETGTATCAG
AGRTTCTTCA
ACCAGGGGCT
GATCGAGGCT

148

CAGGGTCCTG
CGAGGCCGCT
GACAGGTGAG
CTACCAGTCA
GCCGCCGCTY
GCTIGGCGLTIC
CTTGCGCGETT
CCCCCACACC
GGCCTGCAGA
CCCTEITCETG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGCCACTCGA
CACAACCCGC
GCTICGCCGT
ACTTCACCCC
ACGCCAAGTG
TGTICTIGGEG
TCGCCCCGRA
ACACCTCCGG
CCTACAACAL
CCTTCACCGA
CGRAGGTCTT
ACTACRAGAT
TCGCCARCGA
CCGAGCAGGA
CGGCCGGLGE
CCTICGACRA
TCTTCAACAC
AGTACTCCGC
TCTCCCTCAR
AGCCGATCCT
TGACGARGGC
AGCTGGTGTA
CCCTCTGGTIT
CCGCGTCCTC
CCTACTTCARC
CCTACTAUAA
GCGACGTCGT
ACARTGACGRC
AGTGACAATT
ATGGACTGTIT
AACRGCCTCA
GUTATTTIGCG
ACCGCAACTT
CCCCTCGCRC
CCAGCACTGC
GCGTCTCGAR
CGGCATACAC
GTCCGGTTCA
ATGGTCGARA
GTGCTGGTCG
ACCCTGATTT
CGGCGATGCG
TGARGGGCTT
TGCAGGTCCT
GTCCGTIGTICA
TCAARAACGC
CTGAGTTGTT
GGCGGGAMRR

BCGTGETCGC
TCCRACTGGT
GCGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTICGCCG
AGTGTTGCCA
ACCTCCTCCC
GAGGACAGCA
CGCTATGACA
GUAACACCGA
GCCGCTCCAG
GAGCTACCARA
GCTTGTGATC
ARACTCTAGA
CAAGATCAGC
CAACRAGGGC
GCACCTGTAC
CCACGCCACE
GCGCARACGRAC
CTTCTTCARAC
CCCGGAGTCC
GTACCAGAAG
CTGGTACGAG
CGAGATCTIAC
GGGCTTCCTIC
CCCCAGCARG
CTCCTTICAAC
CCAGTICCCH
CGACCCGACT
CTTCGTGCCC
CACCGAGTAC
GAACATCAGC
CAACAGCTAC
CGCCGTCAAC
CARGGGCCIG
CTTICTITCCTIG
CAACCGCATS
GGIGTACGEC
GTCCACCAAC
GGGEGGTGGAC
GGCAGCAGCA
GCCGCCACAC
GIGIGTTITGA
ARTACCACCC
ATCTACGCTG
AGCCTIGGTT
ARTGCTGATG
CAGAGCGLGC
CACAATARMACC
CACACGTGCC
CGTTCACAGC
TGTATGCCCT
TGGCGTCTTA
GTGCCCCALG
TACGCGCARG
GCTGRAGTTC
TCCACTCTAA
CTGAGACACT
cecrreccece
TAGGCTTCGT

GGCTICTGGGA
CCTICCAGCAG
ATTGTRCAGA
TGGATGACGG
CTICTITCCA
ATCTGAGGAC
TCCTTTGCAG
AGACCRATIC
GTGCCCAGCE
CTTCCAGLAA
TGATGCTICG
GGCGAGCGCT
AGCCATATIC
GCACTCCGCTE
ATATCAATGC
GCCUTCCATGA
TGGATGAACG
TTCCAGTACA
TCCGACGACC
TCCGEGCGCCT
GACARCCATCG
GAGGAGCAGT
AMRCCCCGTGC
CCCTCCCAGR
TCCTCCGACG
GGCTACCAGT
TCCTACTGGG
CAGTACTTICG
GTGGTGGACT
TACGGGAGCE
ACCRACCCCT
CRGGCCAACC
AACGCCGGCC
ARCGTCGACC
ACCACCCAGA
GAGCACCCCG
GACCGCGGGA
AGCGTGAACA
TTIGCTGGACC
ACCTACTTCA
ARACCTGTTCT
GCTCGGATAG
TTGCTGCCIT
TCTEIGIGTGT
CCAGCATCCC
TCCTGCTATC
TGGGCTCCGC
CRACGGGRAAGT
AGAGGARCGC
ACCTGACGAA
ACGTTGGCGA
CTAGGGATAT
GGCCGGECAGE
TTTTGGCGTIG
GCTGCCGGAA
GTACAGCCGT
CTCCACCGCC
AGRACTCGAC
TGCCCAGGAT
GTGGCGAGCT
GTGCTCAGGT



5701
5761
5821
2881
5941
6001
6061
6121
5181
6241
5301
6361
6421
6481
6541
GE01
6661
6721
5781
5841
6901
5961
7021
7081
7141
7201
1261
7321
7381
7441
7501
7561
1621
7681
T4
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
B761
8821
8881
8941
9001
9061
9121
5181
9241
9301

CATGGGAGST
TCAGCTATTT
CCTTCGIGTA
TCGCGLGAGGE
TGGCACCTTT
CCAACCCTAG
ACTACCCTAA
TICGTGCCCA
CGACCTCCTT
GGCCACCGCA
GGGCTCCGGEG
CCAGGCCCCC
CTTCATCAAC
GGCCGCLGAG
CGACACCTTC
CATCCGCTICC
CCTGCAGGAG
CTCCACCCCC
GGTGGACCGC
CGGCAAGRARAC
GACCCGCGCC
CCCCGAGGAG
GGAGGACGGC
CCTGACCCCC
CGGCTGGATC
GARCCCTGGAG
GTCCGGCGGC
GUCGCCTGGAG
CAARCARACTTIC
CGACGGCEALC
TAGATICTCIT
TGATGGACTG
CARACAGCCT
GTGCTATTTG
CAACCGCAAC
TGCCCCTCGC
ARCCAGCACT
TAATTAAGAG
GATAACCTCC
GGTTCGTGCG
CARRAAACTT
CGCCACCACA
ATCTGCCCCC
ACAGCAGACC
CCCCAACGAG
CAGGTICAACC
GAAGAATCTC
GICAAACCAT
TACCCGEGETIGC
TGTICGCETIGG
AAGCTTGGCG
TCCACACAAC
CTAACTCACA
CCRAGCTGCAT
TTCCGCTTCC
AGCTCACTCA
CATGTGAGCA
TTTCCATAGG
GCGARACCCG
CICTCCTIGTIT
CGTGGCGCTT

GCAGGACAGC
CCTCTTCACG
CGGGCCCTTIC
GCCGAGGGTT
TTTGCGATAA
GATCAGCGGEC
TATCAGCCCG
AGACATTTCA
ACTGTICTGT
TCCACTTITCT
CCCCGGCGCC
ACCRAAGATCA
CAGCTGCCCG
ARGCAGTGGA
GGCCTGGLGLC
TACGAGATCG
ACCGCICTGA
GAGATGTCCA
TACCCCACCT
GGCATGCGCC
TCCTCCGTGT
GTGCGCGAGG
CGCRAGGTGA
AAGTGGARCG
CTIGGAGTICCG
TACCGCCGCGE
GGCGTGGGCG
GACGGCGCCG
TCCATCATGG
TACAAGGACC
ABGGCRGCAG
TTGCCGCCAC
CAGTGTGTTT
CGRATACCAC
TTATCTACGC
ACARGCCTIGG
GCAATGCTGA
CICTTGTTITT
ARAGCCGCTC
TCTGGAACAR
GCCGCTCAARR
TTCATATTGT
TGTGCGAGCC
ATTATGCTAC
CACCTCCATG
GGCATGGEGEET
TCCCCGGGAT
ACCARCACAAR
TTCTIGTICCGA
CGGGGCTTIGT
TAATCATGGT
ATACGAGCCG
TTAATTGCGT
TRAATGAATCG
TCGCTCACTG
ABGGCGGTAR
ARAGGCCAGC
CTCCGCCCCC
ACAGGACTAT
CCGACCCTIGC
TCICATAGCT

TCATGARACG
AGCTGTAATT
CCTCAACCCT
TGGGACGGGT
TTTATGCAAT
GTAGGATTTC
ACTGCCTGAC
TIGTGGTGLG
CGRACAGAGCG
CGGCGTTCAAR
CAGCGAGGCC
ACGGCTCCAC
ACTGGTCCAT
TGATGCTGGA
GUATCGTGCA
GCGCCGALCCG
ACCACGTGAA
AGCGCAACCT
GGGGCGACGT
GUGACTGGCT
GGGTGATGAT
AGATCGGITC
CCARGCTGGA
ACCTGGACAT
CCCCCCAGCC
AGTGCGGCCG
ACCTGGGCCA
AGRTCGTGCG
GCCAGATCCC
ACGRCATCGA
CAGCTCGGAT
ACTTGCTGCC
GATCTIGEGT
CCCCAGCATC
TGTCCTGCTA
TTTGGGCTCC

GCACGGGAA
CCAGRAGGAG
TAATTGTGGA
GCCCAGACTT
CCGCGTACCT
GARCGCTTGAG
CATGCCAGGC
CTCACARTAG
CICTGAGTGG
TACCGRAATC
GTGGGCCCAL
TATCCTTGGC
AGCAGGGGTT
TCGAGCTTGA
CATAGCTGTT
GRAGCATBEARA
TGCGCTCACT
GCCAACGCGC
ACTCGCTGCG
TACGGTTATC
AMDRBGGCCAG
CTGACGAGCA
ARDGATRCCA
CGCTTARCCGGE
CACGCTGTAG

149

CCRACARTCG
GTCCCARMAT
AGGTATGCGC
CGTCCCGAAA
GGACTGCTCT
GTAATCATTC
GCCAGCGETCC
AAGCGTCCCC
GGCCCACAGG
TGCCCGCTGT
CCTCCCCGTG
CGARCGACGCT
GCTGCTGGCC
CTGGAAGCCC
GGACGGCCTG
CACCGCCTCC
GACCGCCGEC
GATCIGGETG
GGTGCAGGTG
GCTGCGCGAC
GAMCARGCTG
CTACTITCGTG
CGACARCACC
CAACCAGCAL
CATCCTGGAG
CGACTCCGTG
CGCUGECAAC
CGGCCGCACC
CACCGACGCT
CTACARGGAC
AGTATCGACHE
TIGACCTGTG
GTACGCGCTT
CCCTTCLCTC
TCCCICAGCG
GCCTIGTATTC
GTAGTGGGAT
TTGCTCCTTG
GGGEGTTCGA
GTTGCTCACT
CTGCTTTICGC
CAGTCTGTAA
ATGTCGCGGG
TTCATAACAG
CCACCCCCCG
CCCGACCGGA
CACCAGCACA
ATCEGCCCTIG
GCTAGGGATC
AGAGCCTCTA
TCCTGTGTIGA
GTGTALAGCC
GCCCGCTTITC
GGGGAGAGGC
CTCGGTCGTT
CACAGAATCA
GAACCGTARA
TCACAARLRT
GGCGETTTCCC
ATRCCTGTICC
GTATCTCAGT

CACARATTCAT
TCTIGGTICTIAC
GCATGUGGTC
TGCAGTTGCA
GCARAAATTCT
GTICCTGATGG
ACTTTIGTGC
AGTTACGCTC
CCGGTCGCAG
GGCGACCTGC
CGCGGGCGLG
CAGCTGCCCE
GCCATCACCA
CGLCGCCClE
GTGTTCCGCC
ATCGAGACCS
CTGCTGGGEE
GTGACCARGA
GACACCTGGE
GGCAACACCG
ACCCGCUGLT
AARCTCCGACC
GCCGACTTICG
GTGAACAACG
BCCCGCGAGC
CTGCGCTCCT
GTGGAGTGCC
GAGTGGCGCC
TCCATGGACT
GACGACGACA
CACTCTGGALC
AATATCCCTC
TTGCGAGTIG
GITTCATATC
CTGCTCCTGC
TCCTGGTACT
GCCRACACRR
AGCCTTTCAT
ATTTRARARGC
GGGAARAGGA
GUAATCTGCT
TTGCCICAGA
CGAGGACACC
TGACCATATT
GCCCTGGTIGL
TCCCACCALCC
ACCTIGCTIGGC
ARTTCCTTCT
GCTCCGAGTIC
GAGTCGACCT
AATTGLTATC
TGGGGTGCCT
CAGTCGGGAR
GGTTTGCGTA
CGGCTGCGGET
GGGGATAACE
ARGGCCOCET
CGACGUTCAR
CCTGGAAGCT
GCCTTTCTCC
TCGGTGTAGS

GTCAAGCTAR
CGGGEGGTGAT
GCCGCGCAAC
CCCGGATECG
GGCTCTIGTCG
GGAGCTACCG
ACACATTICCR
ARCCTGTTTCC
CCACTAGTAT
GTCGLCTCGEC
CCGLCAACGT
CCCCCCGCAC
CCGTGTTCCT
ACATGCTGAT
AGARCTTICIC
TGATGARCCA
ACGGCTTICEG
TGCAGGTGGA
TGTCCGCCTC
GCGAGACCCT
TGTCCAAGAT
CCGTGOTGGR
TGCGCAAGGG
TGAAGTACAT
TGTCCGCCGT
TGACCGCCGET
AGCACGTGCT
CCAAGTACAT
ACAAGGACCA
AGTGAATCGA
GCTGGTCGTG
CCGCTTTTAT
CTAGCTGCTT
GCTTGCATCC
TCCTGCTCAC
GCRACCTGTA
ATGGAARGCT
TCTCAGCCTC
TTGGAATGTT
CCATCAGCTC
CIGTTGARAT
ATGTGGARATC
CGCCACTCGT
TCTCGAAGCT
TTGCGGAGGS
CCLCGCBATGE
CCAGGCGAGC
GCCGCTATGS
CGCARACCCT
GCAGGCATGC
CGCTCACAAT
AATGAGTGAG
ACCTGRCGTG
TTGGGCGCIC
GAGCGGTATC
CAGGRAAGAR
TGCEGGCGTT
GTCAGAGGTG
CCCTICGIGCG
CTTCGGGAAG
TCGTTICGCTIC



9361
9421

CAAGCTGGGC
CTATCGTCTT

SEQ ID NO: 241

pSZ1493

61
izl
181l
241
301
361
421
481
541
601
661
721
781
841
901
961

1021
19081
1141
1201
1261
1321
1381
1441
1561
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2451
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181

CRCTGGCAGC
AGTTCTTGAA
CTCTGCTGAA
CCRACCGCTGG
GATCTCAAGA
CACCTTARGE
ATTRAAARTG
ACCARTGCTT
TTGCCTGACT
GTGCTGCAAT
AGCCAGCCGE
CTATTAATTG
TIGTTGCCAT
GCTCCGGTTC
TTAGCTCCTTY
TGGTTATGGC
TGARCTGGTGA
CTTGCCCGEC
TCATIGGARA
GTTCGATGTA
TTTCTGGGETG
GGARATGTIG
ATTGTCTICAT
CGCGCACATT
TABRCCTATAA
GTGRAAAACCT

CGGGAGCAG
TTARCTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
ABRACGACGGC
CAGTTTGCGG
CAGGACTTCC
GUGCGECGCCA
GRGGAGGCGC
ACGGGLGCGE
CGGCACGGCG
GTGGRAGETGA
CCTTACTIGG
CTTGCGCTAT
GCATGCAACRE
CGATGCCGCT
TAGCGAGCTA
TCCGAGCTTIGT
CCGCAARACTC
CCGCCAAGAT
CCCCCAACRL
AGTGGCACCT
GGGGLCACGC
CGAAGCGCAA
CCGGCTTICIT
ACACCCCGGA
CCGAGTACCA

TGTGTGCACG
GAGTCCAACC

AGCCACTGGT
GTGGTGGCCT
GCCAGTTACC
TAGCGGTGGT
AGATCCITIG
GATTTTGGTC
AAGTITTITAAA
ARTCAGTGAG
CCCCGTCGTIG
GATACCGCGA
AAGGGCCGARG
TTGCCGGGAA
TGCTACAGGC
CCRACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCRATACGE
ACGTTCTTICG
ACCCARCTCGT
AGCAAARACA
ALTACTCATA
GRGCGGATAC
TCCCCGRAAN
AMATAGGCGT
CTGACACATG
ACAARGCCCGT
GGCATCAGRG
CGTAAGGAGA
AGGGCGATCG
ARGGCGATTA
CRGTGAATTG
AGGAGAGGET
TGCCCGACCC
AGGACCTGCC
TGCCGACCTA
CTGACCACLCC
ACCTGCTGAA
CCATCARCAA
GCTICGTCEA
GACACTTCCA
CCGATGATGC
CCAGGGLGAG
CCARAMAGCCAT
GATCGCACTC
TAGAATATCR
CAGCGCCICC
GGGCTGGATG
GTACTTCCAG
CACGTCCGAC
CGACTCCGEE
CAACGACACC
GTCCGAGGAG
GAAGARCCCC

AACCCCCCGT
COGTARGACA

AACAGGATTA
ARCTACGGCT
TTCGGAARAL
TTITTTIGTITT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAR
GCRCCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GUTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTITGICA
AATTCTCTTA
ARGTCATTCY
GATRATACCG
GGGCGAARALC
GCACCCAACT
GGRAGGCARA
CTCTTCCTTY
ATARTTTGAAT
GIGCCACCTG
ATCACGAGGC
CRECTCCCGS
CAGGGCGCGT
CRGATTGTAC
ARATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
GCTICCCCGTIG
CGAGTCGECCC
CGACGAGTAC
CARTGGCCATG
GTGGGCGCET
CAAGTACTGT
CCTGATCAAG
CACCTICCTIC
GCRARAMGGTA
TTCGACCCCC
CGCTGTTTAR
ATTCAARCAC
CGCTAAGGGG
ATGCTGCTGE
ATGACGRAACG
ARCGACCCCA
TACAACCCGA
GACCTGACCA
GCCTTCICCE
ATCCACCCGC
CAGTACATCT
GTGCTGGCCG

150

TCAGCCCGAC
CGACTITATCG

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGTCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CARGUGATCTG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTICGCC
CACGCTCGTIC
CATGATCCCC
GARGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCRAGGAT
GATCTTCAGC
ATGCCGCARA
TTCAATATTA
GTATTTAGRA
ACGTCTAAGA

CTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATY
CGCCAGGGTT
TTCCGCCTIGG
CTGCACCCCG
GACTTCGAGG
TTTGTGGIGC
CTCARCACCT
TGGACGCGEC
TGGCTGACGG
AGCGGCATGA
CAGGAGCGCG
GGGCGGGECTG
CGARGCTCCT
ATAGCCAGGC
CTAGATCACT
GCGUCTCTIC
AGGCCTTCCT
AGACGTCCGA
ACGGCCTGTG
ACGACACCGT
ACTGGGAGGA
GCTCCATGGT
GCCAGCGCTG
CCTACRGCCT
CCAARCTCCAC

CGCTGCGCCT
C

GTATGTAGGC
GACAGTATIT
CTCTTGATCC
GATTACGCGC
CGCTCAGTGS
CTTCACCTAG
GTRARACTTIGE
TCTATTTCGT
GGGCTTACCA
AGATTTATCER
TTTATCCGCT
AGTTAATAGT
GTTTGGTATG
CATGTTGIGC
GCGCCGCAGTC
ATCCGTARGA
TATGCUGCGA
CAGARACTTTA
CTTACCGCTG
ATCTITITACT
ARAGGGALTA
TTGRAGCATT
ALATRAADLCAR
AACCATTATT
CGUGLCETTITC
AGCTIGTICTG
TGECCGEETIET
CCATATGCGGE
TTICGCCATIC
ACGCCAGCTG
TICCCAGTICA
LGCTGGTGCR
TGGACRAGCT
ACCAGGTIGEC
TGGETGEGEGCGA
TCGACGGTGT
AGTIGGGIGGC
GGCGCGTCAA
ACCCGCAGAC
CCACCAAGTA
CGAGACGGCT
TCGGGGCTIGT
CCCCGATTGC
ACCACTTCTA
CTCTTCGTTT
GTTCCTGCTG
CCGCCCCCTE
GTACGACGAG
CTGGGGGACG
CCAGCCCATC
GGTGCACTAC
CGTGGECCATC
GGACGGCGGC
CCAGTTCCGC

TATCCGGTAR

GGTGCTACAG
GGTATCTGLG
GGCAARCARR
AGAARRDRAAG
ARCGRRANCT
ATCCITTITAA
TCTGACAGTT
TCATCCATAG
TCTGGLCCCA
GCARTARACC
TCCATCCAGT
TIGCGCAACG
GCTITICATICA
ARARAARGCGE
TTATCACTCA
TGCTTTICTG
CCGAGTTIGCT
ARAGTGCTCA
TIGAGATCCA
TICACCAGCG
AGGGCGACAT
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTGATGACG
TARGCGGATG
CGGGGECTEGC
TGTGAARATARC
AGGCTGCGCA
GCGRAAGGGE
CGACGTTIGTA
GAGCATGGG

GTGGCAGCLG
GGAGCTGCGC
CATGATCACG
GCGCGACGAC
CGAGGAGRAC
CATGCGGGCC
GGACAACARC
GGTACCCTTIT
TCCCGLCGCT
ATGGGCGCTC
ARAGACATTA
CACAGGCCAC
CAGTCACARC
GCUGGLTITICG
GTGCACTTICA
AAGGACGCCA
CCCTTGTTICT
GCCATCGCCC
ARACRACACCT
TGGRCCTACAR
TACACCTTCA
GACCCGRAAGG



3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3361
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5%41
6001
6061
6121
5181
6241
6301
6361
6421
6481
6541
6601
GEBL
G721
6751
6841

TCTTCTGGTA
AGATCGAGAT
RCCGAGGGCTT
AGGARCCCCAG
GCGGCTCCTT
ACARCCAGTC
ACACCGACCC
CCGCCTTICGT
TCARCACCGR
TCCTIGARACAT
AGGCCARACAG
TGTACGCCGT
GGTTCAAGGG
CCTCCTTCTT
TCACCAACCG
ACAARGGTGTA
TCGTGTCCAC
CGACGGGGGT
ARTTGGCAGC
TGTTGCCGCC
CTCAGTGTIGT
TGCGAATACC
ACTTATCTAC
GCACAGCCTT
CTGCAATGCT
CGARACAGAGC
ACACCACAAT
TTCACACACG
GAAACGTTCA
GTCGTIGIATG
ATTTTGGCGT
TGCGGTGCCC
GCTTTACGCG
TCCTGCTGAA
GTCATCCACT
ACGCCTGAGA
TGTTCCTTCC
ARAMTAGGCT
ATCGCACAAT
AARTTCIGGT
GCGCGCATGC
GAAATGCAGT
CTCTGCARAR
ATTCGTCCTG
GTCCACTTTT
CCCCAGTTAC
CAGGCCGGTC
CTGCGECGARC
CGTGCGCGGG
CGCCGCCGAG
GCTGGACGAC
CTACGAGLTG
GGCCACCCTG
GGAGATGTCC
CTACCCCACC
CGECATGCGC
CACCTCCCTG
GGTGCGCGET
CARAGAAGCTG
CCGCTIGGARC
GTTCGAGACC

CGAGCCCTICC
CTACTCCTCC
CCTCGGCTAC
CAAGTCCTAC
CRACCAGTAC
CCGLGTGEETG
GACCTACGGG
GCCCACCARARC
GTACCAGGCC
CAGCARCGCC
CTACARRCGTC
CAACACCACC
CCTGGAGGAC
CCTGGACCGC
CATGAGCGTG
CGGCTTGCTG
CAARCARCCTARC
GGACRACCTG
AGCAGCTCGE
ACACTIGCTG
TTGATCTTIGY
ACCCCCAGCAR
GCTIGTCCTIGE
GGTTTGGGCT
GATGCACGGG
GCGCAGAGGA
AACCACCTIGA
TGCCACGTTG
CAGCCTAGGE
CCLTEELCEE
CTTATITTGS
CACGGCTGCC
CARAGGTACAG
GTTCCTCCAC
CTARAGARACT
CACTTGCCCA
CCCCGTGGCG
TCGIGTGCTIC
TCATGTCAAG
CTACCGGGGE
GGTCGCCGCE
TGCACCCGGA
TTCTGGCICT
ATGGGGAGCT
GTGCACRCAT
GUTCACCTGT
GCAGCCACTA
CTGCGTCGCT
CGCGLCCCCE
AAGCAGTGGA
CACTTCGGRC
GGCCCCGACT
ARCCACGCCA
AAGCGCGACC
TGGGECGACA
CGCGACTTCC
AGCGEIGCIGA
GAGRATCGGCC
CAGAAGCTGA
GACCTGGACG
GTGCCCGACA

CAGAAGTGGA
GACGARCCTGA
CAGTACGAGT
TGGGIGATGT
TTCGTCGGCA
GACTTCGGCA
AGCGCCCTIGG
CCCTGGCGCT
AACCCGGAGA
GGCCCCTGGA
GARCCTGTCCA
CAGACGATCT
CCCGAGGAGT
GGGAACAGCA
AACAACCAGC
GARCCAGAACHA
TTCATGACCA
TTCTACATCG
ATAGTRTCGA
CCTTGACCTG
GLTGTACGCGC
TCCCCITCCC
TATCCCTCAG
CCGCCTGTAT
AAGTAGTGGG
BCGCTGAAGG
CGAATGCGCT
GUGAGGTGGC
ATATCGAATT
CAGGTCGTIG
CGTGGCAAAC
GGARTCCAAG
CCGCTCCTGC

GCCTCACCA
CGRCTACGAC
GGATTGRAAC
AGCTGCCAGC
AGGTCATGGG
CTAATCAGCT
TGATCCTTCG
CARRMCTICGCGC
TGCETGGCAC
GTCGCCARCC
ACCGACTACC
TCCATTCGTG
TTCCCTGACCT
GTATGGCCAC
CGGCGEELTC
ACTGGTICCAT
CCRARCCTGGA
TGCACGGCCT
GCAGCARCCTC
AGAGCGTGGE
TGATGTGGGT
CCETGGAGGT
TGGETIGCGCGA
TGAACACCCG
CCGUCTTCAT
ACGACTCCAC
TGARCIAGCA
GCATCTTICGA

151

TCATGACCGC
AGTCCTGGAR
GCCCCGGCCT
TCATCTCCAT
GCTTCAACGG
AGGACTACTA
GCATCGCGTG
CCTCCATGTIC
CGGAGCTGAT
GCCGGTTCGT
ACRGCARCCGG
CCRAGTCCET
ACCTCCGCAT
AGGTGAAGTT
CCTTCRARGAG
TCCITGGAGCT
CCGGGAACGC
ACAAGTTCCA
CACACTCTGGE
TGARTATCCC
TTTTGCGAGT
TCGITTCATA
CGCTIGCTICCT
TCTCCTGGTA
ATGGGAACAC
TCTCGCCTCT
TGGTTCTICG
AGGTIGACAAT
CGGCCGACAG
CTGCLGUTGE
GCTGGCECCC
GGAGGCAAGA
AAGGCTGCGT
GCGGACRARG
CTACTGATGG
TCCCTGAAGG
CAGGCTGTAC
AGGTGUAGGA
ATTTCCICTIT
TGTACGGGCC
GAGGGCCGAG
CTTTTITTIGCGE
CTAGGATCAG
CTAATATCAG
CCCARGACAT
CCTTACEGTT
CGCATCCACT
CGGGCCCCGE
GCTGTTCGCC
GTGGAAGCCC
GGTGTTCCGC
CARTCCTGGLC
CATCCTGGGC
GGTGCGCCGE
GGAGTGCTGGE
CTGCARGRCC
CACCCGCCGC
CGACAACGTG
CGCUGACTAC
CGTIGARACAAC
GTCCCACCAC

GGCCRAAGTCC
GCTGGAGTCC
GATCGAGGTC
CAMCCCCGGC
CACCCACTTIC
CGCCCTGCAG
GGCCTCCAAC
CCICGTGCGC
CAACCTGARG
CACCARACACC
CRCCCTGGAG
GTTCGCGGAC
GGGUTTCGAG
CGTGARAGGAG
CGAGARACGAC
GTACTTCAAC
CCTGGEGCTCC
GGTGCGCGAG
ACGCTGGTCG
TGCCGCTTTTE
TGCTAGCTGC
TCGCTTGCAT
GCTCCTGECTC
CTGCAACCTG
ARATGGAGGA
GTCGCACCTC
TCCATTAGCG
GATCGGIGGA
GACGCGCGTC
TTAGTIGATTC
GCGAGUCGGE
GCGCCCGGEGET
GGTGGAATTG
CARCCGGTIGTA
CCCTAGATIC
GRCCACCAGG
CTGEEGATCGA
CAGCTCATGA
CACGAGCTGT
CTTCCCTCAA
GGTTTGGGAC
ATAATTTATG
CGGLGTAGGA
CCCGACTGLC
TTCATTGEYGG
CTGTCGACAG
TTCTCGGLGT
CGCCCAGCGA
GTGATCACCA
AAGCCCAAGC
CGCACCTTCG
GTGATGARCC
GACGGCTTCG
ACCCACGTGG
ATCGGUGCCA
GGCGAGARTCC
CTGAGCACCA
GCCGTGAAGE
ATCCAGGGCG
CIGAAGTACG
ATCAGCTCCT

CAGGACTACA
GCGTTCGCCA
CCCACCGAGC
GCCCCGGCCG
GAGGCCTTCG
ACCTTICTTCA
TGGGAGTACT
AAGTTCTCCC
GCCGAGCCGA
ACGTTGACGA
TTCGRGCTGG
CTCTCCCTCT
GTGTCCGCGT
ANCCCCTRACT
CTGTCCTACTY
GACGGCGACG
GTGAACATGA
GTCRAGTIGAC
TGLGATGGAC
ATCRAMACRGC
TTGTGCTATT
CCCARCCGCA
ACTGCCCCTC
TAAACCAGCA
CCCCCETCT
AGCGCGEGECAT
AAGCGTCCGG
GCIGATGGTC
AAAGGTGCTG
CGCRACCCTG
CCGECGGEGA
CAGTTGAAGS
GACGTCGCAGG
TCAGGTCCGT
TTCRATCARAR
GGCCCTGAGT
GGCTBGCGGE
AACGCCAACR
AATTGTCCCA
CCCTAGGTAT
GGGCCGETCCT
CAATGGACTG
TTTCGTAATC
TGACGCCAGC
TGCGARAGCGT
AGCGGGUCCA
TCAATGCCCG
GGCCCCTCCE
CCATCTICAG
TGCCCCAGCT
CCATCCGCTC
ACATGCAGGA
GCRCCACCC
CCGTGBAGCG
GCGGTARCAR
TGARCCCGULG
TCCCCGACGA
ACGRCGAGAT
GUCTGACCCC
TGGCCTGGGET
TCACCCTGGA



5901
5961
Toz1
7081
Ti41
7201
7261
7321
7381
7441
7501
7561
T621
7681
7741
T8GL
78461
7921
7981
BG41L
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821

GTACCGUCGL
CAGCTICCGAG
GCTGLGCGLC
GATCCLCGCC
CGACATCGAC
ATCGACACAC
ACCTGTGAAT
CGCGUCTTTTG
TTCCCTCGTY
CTCAGCGCTG
TGTATTCTCC
GTGGGATGGE
CGGCUGAGCA
GCCGGCACGA
GCGCCGETCGC
[GGARCGACAT
COGTCGCCGA
TCAACGCGCG
GTACGTCCT
GCARGCGCGT
TGCAGGCATG
CCGCTCACAA
TARATGAGTGA
AACCTGTICGY
ATTGGGCGCT
CGAGCGGTAT
GUAGGAAAGA
TTGCTGGCGT
AGTCRGAGGT
TCCCTCGTGC
CCTTCGGGAR
GTCGTTCGCT
TTATCCGGTA

SEQ ID NO: 242

pSZ1321

61
121
181
241
301
36l
421
481
541
601
561
721
78l
841
901
961

1621
1081
1141
1201
1261
1321

CACTGGCAGC
AGTICTTGAA
CTCTGCTGAA
CCACCGCIGG
GATCTCAAGA
CACGTITAAGG
ATTARADATG
ACCARTGCTT
TTGCCTGACT
GIGCTGCAAT
AGCCAGCCGE
CTATTAATTG
TTGITGCCAT
GCTCCGGTTC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTIGCCCGGC
TCATTGGARAR
GITCGATGTA
TTTCTGGGTG
GGARATGTIC
ATTGTCTCAT

GAGTGCACCC
GCCGGCCTCEE
CGCACCGAGT
GAGCCCCGCG
TACARGGACG
TCTGGACGCT
ATCCCTGECCG
CGAGTTGCTA
TCATATCGCT
CTCCTGCTCC
TGGTACTGCA
ARCACARATG
CGGCGACRLAG
GATCGCUTAC
CGUCTACGCC
GGGCCACGGT
GRAGATCGAC
CTGGARGETG
GLGCCTGCCC
CGCGLGCALG
CAAGCTTGGC
TTCCACACHR
GCTAACTCAC
GCCAGCTIGCA
CTTCCGCETC
CAGCTCACTC
ACATGTGAGC
TTTTCCATAG
GGUGAARCCC
GCTCTCOTGET
GUGTGGCGCT
CCARGCTGGG
ACTATCGETCT

AGCCACTGET
GTGGTGGCCT
GCCAGTTACC
TAGCGGTIGGET
AGATCCTTITG
GATTTIGGIC
AAGTTTTARA
AATCRAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGEGCCCAC
TTGCCGGGAR
TGCTACAGGC
CCAACGATCA
CGGTCCTICCE
AGCRCTGCAT
GTACTCARCC
GTCRATACGG
ACGTITCTTICG
ACCCACTCGT
AGCARAARLCA
AATACTCATA
GAGCGGARTAC

GCGACTCCEY
TGIGCGACCA
GGCGCCCCRA
TGATGGACTA
ACGACGACAA
GGTCGTGTGA
CITTTATCAA
GUTGCTTGTG
TGCATCCCAA
TGCTCACTGC
ACCTGTAAAC
GAAAGCTTGR
AACCTGAGCA
ACGCGCATCG
AACATGATGC
GAGGCCAACC
GTCTACGACG
GACGAGCGCT
CAGCGCTTCC
CCCGTCGCCT
GTIAATCATGG
CATACGAGCC
ATTAATIGCG
TTARTGAATC
CTCGLTCACT
AARGGCGGTAR
AAARGGCCAG
GCICCGCCCE
GACAGGACTA
TCCGACCCTG
TTCTCATAGC
CTGTGTGCAC
TGAGTCCAAC

AACAGGATTIA
AACTACGGCT
TTCGGARARA
TTTITTTIGTITIT
ATCTTITCTA
ATGAGATTAT
TCAATCTAAR
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTEG
GUTAGAGTAA
ATCGTGGTIGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
ARGTCATTCT
GATAATACCG
GGGCGAARAL
GCACCCAACT
GGAAGGCADRA
CICTTICCTTT
ATATTTGARAT

GCTGCGCAGC
CCTIGCTGCARG
GCTIGACCGAC
CARGGACCAC
GTGACTCGAG
TGGACTIGTTG
ACAGCCTCRAG
CTATTITGCGA
CCGCARCTTA
CCCTCGCACA
CAGCACTGCA
GCTCCAGCCA
AGATCTGCGG
TGGACGAGTT
GCARGCAGAT
CGGECCGTAA
CCGAGGACTA
AGGTCAGCGE
GGARACTCGC
TCTCCTGGAG
TCATAGCTGT
GGAAGCATAR
TTGCGCTCAC
GGCCAACGCG
GACTCGCTIGC
ATACGGTTAT
CARRRGGCCA
CCTIGACGAGC
TRARAGATACC
CCGCTTACCG
TCACGCTGTA
GRACCCCCCG
CCGGTAAGAC

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCARGCAGCA
CGGGGTCTGA
CARAAMGGAT
GTATATATGA
CRGCGATCTG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CARCGCTCGTC
CATGATCCLCC
GAAGTRAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCICAAGGAT
GATCTTICAGC
ATGCCGCAAA
TITCAATATTA
GTATTTAGRA

CTGACCARCCG
CTGGAGGGCG
TCCTTCCGCG
GACGGCGACT
GCAGCAGCAG
CCGCCACACT
TGTGTTTGAT
ATACCRCCCC
TCTACGCTGT
GCCTTGGTTIT
ATGCTGATGC
CGECARCACC
GUTGATCGCC
CTTCCGCCTC
CACCATGCCC
CCTCTICGCC
CTGCCGCATC
CCAGGCCGCC
CGAGRAAGACC
AAGAGCCUTCY
TTCCTIGTGTIG
AGTGTARAGC
TGCCCGCTIT
CGGGGAGAGSG
GCTCGGTCGT
CCRCAGARATC
GGARCCGTAA
ATCACAADAR
AGGCGITTICC
GATACCTGTC
GGTATCTCAG
TTCAGCCCGA
ACGACTITATC

GTATGTAGGC
GARCAGTATTT
CTCTTGATCC
GATTACGCGC
CGCTCAGIGE
CTTCACCTAG
GTARACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCE
AGTTARTAGT
GTTTGGTATG
CATGTIGIGC
GGCOGCAGTG
ATCCGTAAGR
TRTGCGGCGA
CAGAACTTITA
CTITACCGCIG
ATCTTTTACT
BAAGGGAATA
TTGRAGCATT
AAATALRACAA

TGAGCGEGCGE
GCAGCGAGET
GCATCAGCGT
ACAAGGACCA
CTCGGATAGT
TGCTGCCTTIG
CTTGTGTGTA
CAGCATCCCC
CCTGCTATCC
GGGCTICCGCC
ACGGGRAAGTA
GCGCGCCTTIG
AGCGACGAGG
GACCCCGAGGE
GCGCACCTCA
GACTTCTCCG
CTGGAGCACC
GCGGACCAGG
GUOGUCARAGC
AGAGTCGACC
ABRATTGTTAT
CTGGGGTGCT
CCAGTCGGGAR
CGGTTTGCGT
TCGGCTGCGE
AGGGGATAAC
AARGGCCGCE
TCGACGCTCA
CCCTGGAAGE
CGCCTITCTC
TTCGGTGTAG
CCGETTGCGCC
GC

sGTGCTACAS
GGTATCTGCG
GGCABACALL
AGARAAMDDLG
AACGAARACT
ATCCETTITTAR
TCTGACAGTT
TCATCCATAG
TCIGGCCCCA
GCABTARRCC
TCCATCCAGT
TTGCGCARCG
GCTTCATTCA
AAARBAGCGE
TTATCACTCA
TGCTTITICTG
CCGAGTTGCT
AAAGTGCICA
TTGRGATCCA
TTCACCAGCG
AGGGTGACAC
TATCAGGGTT
ATAGGBGGTIC



1381
1441
1501
1561
i62l
1681
1741
1801
1861
1821
1981
2041
2101
2161l
zz2z21
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981

CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTRRCTRATGC
CGCACAGATG
ACTGTTGGGA
GRTIGTGCTIGE
ARARCGACGGC
CAGTTIGCGG
CAGGACTTCC
GCGUGCGCCA
GAGGAGGCGC
BCGGGECGCGE
CGGCACGGCG
GTGGAGGIGA
CCTITACTIGG
CTIGCGCTAT
GCATGCAACA
CGATGCCGECT
TAGCGAGCTA
TCGAGCTTIGT
CCeCARACTC
CCGCCAAGAT
CCCCCARCARA
AGTGGCACCT
GGGGCCACGC
CGAAGCGCAR
CCGGCTTCTT
ACACCCCGGA
CCGAGTACCA
TCTICIGGTA
BGATCGAGAT
ACGAGGGCTT
AGGRCCCCAG
GCGGCTCCTT
ACAACCAGTC
ACACCGACCC
CCGCCTTICGET
TCAACACCGA
TCCTGARACAT
AGGCCAACAL
TGTACGCCGT
GGTTCAAGGG
CCTCCTTICTY
TCACCAACCG
ACAAGGTGTA
TCGTGTCCAC
CGACGGGGGT
BATTGGCAGC
TGTITGCCGCC
CTCAGTGTIGT
TGCGAATACC
ACTTATCTAC
GCRCAGCCTT
CTGCAATGCT
CGAACAGAGC
ACACCACAAT
TTCACACACG
GARAMCGTTCA
GTCGTIGTIATG

TCCCCGARAARA
AAATAGGCGT
CTGACACATG
ACARGCCCGT
GGCATCRGAG
CGTAAGGAGR
AGGGCGATCG
ARGGCGATTA
CRGTGAATTG
AGGAGAGGGT
TGCCCGACCC
AGGARCCTIGCC
TGCCGACCTA
CTGACCACCC
ACCTGCTGAR
CCATCARACAR
GUTTCGTCTA
GACRCTTCCA
CCGATGATGC
CCAGGGCGAG
CCARAGCCAT
GATCGCACTC
TAGRATATCA
CAGCGCCTCC
GGGCTGGATG
GTACTTCCAG
CACGTCCGAC
CGACTCCGGC
CARACGACACC
GICCGAGGAG
GAAGAACCCC
CEAGCCCTICC
CTACTICCICC
CCTCGGCTAC
CAAGTCCTAC
CAACCAGTAC
CCGCGTGGETG
GACCTACGGG
GCCCACCAAC
GTACCAGGCC
CAGCAACGCC
CTACAACGTC
CARACACCACC
CCTGGAGGAC
CCTGGACCGC
CATGAGCGTG
CGGCTTGCTG
CAACACCTAC
GGACAACCTG
AGCARGCTCGG
ACACTIGCIG
TTGATCTTGT
ACCCCCAGCA
GCTGTCCTGC
GGTTTGGGCT
GATGCACGGE
GCGCAGAGGA
AACCACCTGA
TGCCACGTTG
CRAGCCTAGGG
CCCTGGCLGE

GTGCCACCTG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CARGATIGTAC
ARRTACCGCA
GTGLGGGCCT
AGTTGGGTIAL
ATGCRIGCTIC
GCTICCCCGIG
CGAGTCGCCC
CGACGAGTAC
CATGGCCATG
GTGGCECGCGU
CAAGTACTGT
CCTGATCARG
CACCTCCTTC
GCARAAGGTA
TTCGACCCCC
CGCTGTTTAA
ATTCAARACAC
CGCTAAGGGG
ATGCTGCTGC
ATGACGALCG
RALCGACCCCA
TACARACCCGA
GACCTGACCH
GCCTTCTCCG
ATCGACCCGC
CAGTACATCT
GTGLTGGCCG
CAGAAGTGGA
GACGACCIGA
CAGTACGAGT
TCGGTGATIGT
TTCGTCGGCA
GACTTCGGCA
AGCGCCCTGE
CCCTGGCGCT
ANCCCGGAGA
GGCCCCTGGA
GACCTGTCCA
CAGACGATCT
CCCGAGGAGT
GGGRACAGCA
ARCARACCAGC
GACCAGAACH
TTCATGACCA
TTCTACATCG
ATAGTATCG

CCTTIGACCTG
GTGTACGCGC
TCCCCTTICCC
TATCCCTCAG
CCGCCTGTAT
AAGTAGTGGG
ACGCTGAAGG
CGRATGCGCT
GCGAGGTGGC
ATATCGAATT
CRAGGTICGTTIC
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ACGTCTAAGA
CCTTTCGTCT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTIGCA
TCAGGCGCCA

"TTCGCTATT
CGCCAGGGTT
TTCCGCLTIGE
CTGCACCCCGE
GACTTCGAGG
TTIGTGGTGC
CTCRACACCT
TGGACGCGGC
TGGCTGACGS
AGCGGCATGAR
CAGGAGCGCG
GGGCGCGCTG
CGAAGCTCCT
ATAGCCAGGC
CTAGATCACT
GCGLCTCTTIC
AGGCCTTCCT
AGARCGTCCGA
LCGGCCTGTG
ACGACACCGET
ACTGGGAGGA
GCTCCATGGT
GCCAGCGCTG
CCTACAGCCT
CCRACTCCAC
TCATGACCGC
AGTCCTGGAR
GCCCCGECCT
TCATCTCCAT
GCTTCAACGG
AGGACTACTA
GCATCGCGTG
CCTCCATGTC
CGGAGCTGAT
GCCGGTTCGEC
ACAGCACCGE
CCRAGTCCGT
ACCTCCGCAT
AGGTGAARGTT
CCTTCAAGAG
TCCTGGAGCT
CCGGEGAACGE
ACARAGTTCCA
CACACICTGG
TEGRATATCCC
TTTTGCGAGT
TCGTTTCATA
CGCTGCTCCT
TCTCCTGGTA
ATGGGAACAL
FCTCGCCTCY
TGGETTCTTCG
AGGTGACAAT
CGGCCGACAG
CTGCTGCTIGE

AACCATTATT
CGCGCETTTC
AGCTTGTICTS
TGGCGERTET
CCATATGCGS
TTCGCCATTE
ACGCOCRGCTS
TTCCCAGTCR
BGCTGGTGCR
TGGACARGCT
ACCAGGTGGT
TGETGEGECGA
TGGACGGTGT
AGTGGETGGC
GGCGCGTTAR
ACCCGCAGAC
CCBCCARGTA,
CCRAGACGGCT
TOGGEGECTES
CCCCGRTTGE
ACCACTTCTA
CTCTTCGTTT
GTTCCTEOTS
COGCCCCLTE
GTACGACGAS
CTGGGGRACE
CCAGCCCATC
GGTGGACTAC
CGTGGCCATC
GGACGGCEEE
CCAGTTICCGS
GGCCAAGTCE
GCTGGAGTCC
GATCGAGGTC
CAACCCCGEE
CACCCACTTC
CGCCCTGCAG
GOCCTCCARC
CCTCGTGCGO
CAARCCTGAAG
CACCARCALT
CACCCTGGAG
GTTCGCGGAC
GEECTTCGAG
CGTGAAGGAG
CGAGARCGAC
GTACTTCARC
CCTGGGCTCS
GGTGCEOGAG
ACGCTIGETCS
TECCGCTTTT
TGCTAGCTGE
TCGCTTGCAT
GCTCCTGCTS
CTGCAACCTG
AARATGGAGGA
GTCGCACCTC
TCCATTAGCE
GATCGGTEGA
GACGCGCGTIC
TTAGTGATTC

TCATGACAT
GGTGATGACG
TARGCGGATG
CGGGGCTGGT
TGTGAARTAC
AGGCTGCGCA
GCGRAAGGGE
CGACGTTGTA
GAGCATGGEE
GTGGCAGCCE
GGAGCTGCGC
CATGATCACG
GCGCGACGAC
CGAGGAGAAC
CATGCGGEECC
GGACAACALC
GGTACCCTTT
TCCCGGLECT
ATGGGCGCTC
AARGACATTA
CRCAGGCCAC
CAGTCACAAC
GCCGGCTTCG
GTGCACTTCA
ARGGACGCCA
CCOTTGTTCT
GCCATCGCCC
ARCARACACCT
TGGACCTACA
TACACCTTICA
GRCCCGAAGG
CAGGACTACA
GCGITCGCCA
CCCACCGAGE
GCCCCGGLCE
GAGGCCTTCG
ACCTTCTTCA
TGGGAGTACT
ARGTTCTCCC
GUCGAGUCGA
ACGTTIGACGA
TTCGAGCTGE
CTCECCCTCTE
GTGTCCGCGET
ARCCCCTACT
CTGTCCTACT
GACGGUGACG
GTGARACATGA
GTCARGTGAC
TGTGATGGAC
ATCRARCAGC
TTGTGCTATT
CCCAACCGCA
ACTGCCCCTC
TARRCCAGCR
TCCCGCGETCT
AGCGCGGCAT
AAGUGTCCGS
GCTGATGGTC
BARAGGTGCTG
CGCRACCCTG
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5401
5461
5521
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5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
53C1
5361
6421
5481
56541
6601
6661
6721
6781
6841
6901
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jo21
7081
7141
7201
7261
73238
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8221
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28341
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ATTITGGCGT
TGCGGIGCCC
GCTTTACGCG
TCCTGCTGAA
GTCATCCACT
ACGCCTGAGA
TGTTCCTTCC
AAARTAGGCT

TCGCACAAT
AARTTOIGET
GCGCGCATGC
GAARRTGCAGT
CTCTGCARRA
ATTCGTCCTG
GTCCACTTTT
CCCCAGTTAC
CAGGCCGGIC
CTGCGGUGAC
CETGCELGEE
GITCCTGGCG
GCTGGTGGAC
CTICAGCATC
GAACCACCTG
CCTGGGCAGT
GGTGECGEGETG
CGCCATCGGC
GACCCIGCTG
CAAGATCCCC
GCCCACCGIG
CRTCCGCARAG
CGTGAAGTAC
GATCGUCAGC
CGCCACCARG
GGTGCGCCTG
CCCCCTGTAC
AGCAGCAGCT
GCCACACTIG
TGTTTGATCT
ACCACCCCCA
TACGCTIGTCC
CTTGGTTTGS
GCETGATGCAC
GCAACACCGC
TGATCGCCAG
TCCGCCTCGA
CCATGCCCGC
TCITTCGCCGA
GCCGCATCCT
AGGCCGCCGC
AGAAGACCGC
GAGCCTCTARG
CCTGTGTGAA
TGTARAGCCT
CCCGUTTICC
GGGAGAGGCG
TCGGTCGTTC
ACAGRATCAG
ARCCGTRALRE
CACARMAATC
GCGTTTICCCC
TACCTGTCCG

CTTATTITIGE
CACGGCTGCC
CARGGTACAG
GTICCTCCAC
CTARAGRACT
CACTTGCCCA
CCCCGTGGCG
TCGTGTGCTC
TCATGTCAAG
CTACCGGGEGE
GGTCGCCGCG
TGCACCCGGR
TTCTGGCTCT
ATGGGGAGCT
GTGCACACAT
GCICACCTGT
GCAGCCACTA
CTGCGTCGCT
CGCGBCCCALC
GCCGAGAAGC
CCCTTCGGCL
CGCAGCTACG
CAGGAGACCG
ACCCGCGAGAR
GACCGCTACC
RAGAARCGGCA
CGCGCCACCA
GAGGAGGTGT
GAGGACGACG
GGCCTGACCC
ATCGGCTGGC
CTGACCCTGE
GTGAGCGACA
CAGAACGGCSG
RAARCGACGGLS
CGGATAGTAT
CTGCCTTGALC
TGTGTGTACG
GCATCCCCTT
TGCTATCCCT
GUICCGCCTIG
GGGAAGTAGT
GCGCOTTGCG
CGACGAGGGC
CCCCGAGEGT
GOACCTCATG
CTTCTCCGCG
GGAGCACCTC
GGACCAGGAG
CGCCARGCGC
AGTCGACCTG
ATIGTTATCC
GGGGTGCCTA
AGTCGGGARNM
GTTEGCGTAT
GGUIGLGGLG
GCGGATAACGC
AGGCCGCGTT
GACGCTICARG
CTGGARAGCTC
CCTTTCTCCC

CGTGGCAAAC

GRATCCAAG
CCGCTICCICC
CGCCTCACCA
CGACTACGAL
GGATTGRAAC
AGCTGCCAGC
AGGTCATGGG
CTAATCAGCT
TGATCCTECG
CAACTCGCGC
TGCGTGGCAC
GTCGCCAARCC
ACCGACTACC
TCCATICGIC
TTCCCGACCT
GTATGGCCAC
CGGCGGGCTC
TGCCCGACTG
AGTGGATGAT
TEGGCCGCTT
AGATCGGCGEC
CCCTGAACCA
TGAGCCTIGCG
CCACCTGGGG
TGLGCCGCGA
GCGTGTGGET
GGCACGAGAT
GCCGCAAGCT
CCCGCTGGAG
TGCTGGAGAG
AGTACCGCCG
GCAGUCAGCT
GUGAGATCGT
CCGTGGTGGA
CGACACACTC
CTGTGAATAT
CGCTITTITGCG
CCCICGETTTC
CAGCGUTIGCT
TATTCTCCTIG
GGGATGGGRA
GUCGAGCACG
CGGCACGAGA
GUCGTCGCCE
GACGACATGG
GICGCCGAGA
AACGCECECT
TACGTCCTIGG
BAGCGCGTCG
CAGGCATGCA
GCTCACARTT
ATGAGTGAGC
CCTGTCGTGC
TGGGCGCTCT
AGCGGTATCA
AGGRAAGRAC
GCIGGCGETTT
TCAGAGGTIGS
CCTCGTGCGC
TTCGGGARGC
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GCTGGCGCCC
GGAGGCAAGA
A”RGGCTECGT
GCGGACAARG
CTACTGATGG
TCCCTGARAGG
CAGGCTGTAC
AGGTGCAGGA
ATTICCTICTT
TGTACGGGCC
GAGGGCCGAG
CTTTTTTGCSG
CTAGGATCAG
CTAATATCAG
CCCARAGACAT
CCTTACTGTT
CGCATCCACT
CGGGELCCCGE
GAGCATGCTG
GCTGGACTGG
CGTGCAGGAC
GGACCGCACT
CGIGAAGAGT
CAACCTGATC
CGACGAGGTG
GTGGATCGTG
GATGATGAAC
CGGCCCCAGT
GACCCGCTIC
CGACCTGGAC
CGCGCCCCCe
CGAGTGCGEC
GGGCAAGAGT
GRAGGGCCGC
CGTGCCCGCC
TGGACGCTIGE
CCCTGCCGCT
AGTTGCTAGC
ATATCGCTTG
CCTGCTCCTG
GTACTGCAARC
CACRARTGGA
GCGACARGAA
TCGCCTACAC
CCTACGCCAA
GCCACGGCGA
AGATCGACGT
GGARAGGTGGA
GCCTGCCCCA
CGCLCAGGLC
AGCTTGGCGET
CCACACARACA
TARACTCACAT
CAGCTGCATT
TCCGCTTCCT
GCTCACTCAA
ATGTGAGCAR
TTCCATAGGC
CGRAAACCCGA
TCTCCTGITC
GTGGCGCTTIT

GCGAGCCGGE
GCGCCCGGGET
GGTGGAATTG
CRCCGGTIGTA
CCCTAGATTIC
GACCACCAGG
CTGTGATCGA
CAGCTCATGR
CACGAGCTGT
CTICCCTCAR
GGTTTGGGRC
ATAARTTTATG
COGCGTAGGA
CCCGACTGCC
TTCATTGTGG
CTGTCGACAG
TTCTCGGCGT
CGCCCAGCGA
CTGGCCGUGAR

ARGUCCAAGT
GECCTGGETGET
GCCRGCATCGE
GTGGGCCTGEC
TGEGTGGTGA
CAGGTGAGCA
ACCGACTTCC
EARGCTGACCC
TTCATCGACG
GARCGAGAGCA
ATCAACCAGC
GAGATCCACG
CGUGACAGCG
GCCGTIGGAGT
ACCGTGTIGEC
ARGACCAGCT
TCGTGTGATG
TTTATCAAAC
TGCTTGTIGCT
CATCCCARACC
CTCACTGCCC
CTGTARACCA
BAGCTTGAGC
CCTGAGCARG
GCGCATCGTG
CATGATGCGC
GGCCAACCCS
CTACGACGCT
CGAGCGCCAG
GCGCTTCCGS
CGTCGCCTTIC
ARTCATGGTC
TACGAGCCGE
TAATTGCGTT
AATGAARTCGG
CGCTCACTGA
AGGUGGTAAT
AAGGCCAGCA
TCoGCCCeee
CAGGACTATA
CGACCCTGCC
CTCATAGCTC

CCGGCGGCGA
CAGTTGAAGG
GACGTGCAGG
TCAGGTCCGT
TTCATCARRE
GGCCCTGAGT
GGCTGGCGEG
ARCGCCRACA
ARTTGTCCCA
CCCTAGGTAT
GGGCCETCCC
CAATGGACTG
TTTCGTRATC
TGACGCCAGC
TGCGAAGCGT
AGCGGGCCCA
TCAATGCCCG
GGCCCCTCCC
TCACCACCCT
GCCCCGACAT
TCCGCARCARA
LGACCCTGAT
TGGAGGACGESE
CCRARGATGCA
GCTGGGCGAL
GCACCGGCGA
GCLGCATCAG

SGCCCCCeCT
GCGCCGACTT
ACGTGARCAR
AGAGCCACGA
TGCTGAACAG
GCRACCRCCT
GCCCCAAGCG
GACTCGAGGC
GACTGTTGCC
AGCCTCAGTG
ATTTGCGAAT
GCARCTTATC
CTCGCACAGC
GCACTGCAAT
TCCAGCCACG
ATCTGCGGGC
GACGAGTTCT
AAGCAGATCA
GGCLGCARACT
GAGGACTACT
GTCAGCGGCC
ARRCTCGCCG
TCCIGGAGRA
ATAGCTIGTIT
AAGCATAAAG
GCGCTCACTG
CCRAACGCGUG
CTCGCTGCGC
ACGGTTATCC
AAPGGUCAGE
TGACGAGCAT
AAGATRCCAG
GCTTACCGGR
ACGCTGTAGG
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cctegtitcatatcgettgeateccaacegcaacttatetacgetgtectgetateecteagegetgetectgetectgcteactgecect
cgcacagectiggtitggpetecgectgtattetectgetactgea acctgtaaaccagcactgcaatgctgatgcacgggaagtagt§
gggatgggaaca caaatgga]a agctigagetc

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

ATGgcgaccgecagetgcatggtggegtegcecttctgegoctggetggtegeegegtgeatgeecacctecagegacaacga
ceeecgetegetgicccacaggegectgegectgagecygocgecgoecgeaccetgagetcgeactgcteectycgeggeageace
ttccagtycctggoccectgeaaccageagegettectgggegacaacggcttcgogtegetgticggetccaageocctgegea
gcaaccgceggecacctgegectgggccgeacctegeactceggegaggtgatggecgtcgegatgeageccgeceaggagyt
gagcaccaacagagaageccgegoccaageagegecgegtggtcgtgaccggeatgggegicgtgaceocectgggeeacgo
ceceegacgtgtattataacagectgetggacggeatctcgggeatctecgagatcgagaacttcgactycagecagticeocac
cegeategeecggequgatcaagtegtictccaccgacggetgggtegegoccaagticagegagegcatggacaagttcatge
tgtatatgctgacegcecggeaagaaggegetggecgacggeggeatcaccgaggacgegatgaaggagetgaacaagege
aagtgcggegtgctgateggctegggectggacggcatgaaggictictcegacageatcgaggecctgegeacctegtataa
gaagatctcccoctictgegtgocctteageaccaceaacdtyggctcggegatectggegatggacctgagetggatgggece
cooctattccatcageaccgegigegecacctegaacttctgeatectgadcgeggecaaccacatcatcaagggegaggega
gcatgatgcetgtgeggeggctcegacgecgeggtgotgeccgteggectgggeggcticgtagoctgoeegegegctgageony
cgeaacagcgaccecaccadggeoctegegeecctgggactecadeegegacggcticgteatgggegagggegegggegtge
tgctgctggaggagctggageacgeeaagaagegeggegegaccatctatgecgagticetgggoggeagettcacctgego
cgcgtatcacatguccgagecccaccecgagggegecggegteatectgtgeategogaaggegetggoecagtegggegtat
cecgegaggacgtgaactatateaacgegeocgecaccageaceeccgegggegacatcaaggagtatcaggeectggege
actgcticggccagaacteggagetgegegteaactecaccaagageatgoteggecacctyctgggoggegecggeggogt
ggaggcggtegeegtggtccaggegatecgeaceggetggatecacceccaacatcaoacctggaggaccecgacgagggegt
ggacgccaagctgctggteggecccaagaaggagaagetgaaggtgaaggteggectgtcgaactocticggetteggegoc
cacageogctcgatectgticgegecctgeaacTGA

SEQ ID NO: 247
C. hookeriana KAS IV enzyme

MATASCMVASP FCTWLVAACMPTSSDNDPRSLSHKRLRLSRRRRTESSHCSLRGSTFQCE
DPCNQQRFLGDNGFASLFGSKPLRSNRGHLRLGRTSHSGEVMAVAMQPAQEVSTNKKPAT
KOQRRVVWTGMGVVTPLGHDPDVYYNNLLDGISGISEIEN FDCSQFPTRIAGEIKSFSTDG
WYAPKFSERMDKFMLYMELTAGKKALADGGITEDAMKELNKRKCGVLIGSGLGGMKVFSDS
IEALRTSYKKISPFCVPFSTTNMGSAILAMDLGWMGPNYSISTACATSNFCILNAANHI
KGEADMMLCGGSDAAVLPVGLGGFVACRALSORNNDPTKASRPWDSNRDGFYMGEGAGVL
LLEELEHAKKRGATIYAEFLGGSFTCDAYHMTEPHPEGAGVILCIEKALAQSGYSREDVA
YINAHATSTPAGDIKEYOQALAHCFGONSELRYNSTKSMIGHLLGGAGGVEAVAVYVOAIRT
GWIHPNINLEDPDEGVDAKLLVGPKKEKLKVKVGLSNSFGFGGHNSSILFAPCN

SEQ ID NO: 248 :
C. hookeriana C10:0 specific thicesterase phis C. hookeriana KAS IV enzyme construct

ggtacccgectgcaacgcaagggcagecacagocgetcccaccegecgetgaaccgacacgtgcttggecgocigecgecigect
geegeatgetigtpctggtgagactgggcagtgctgecatgetgatigaggctiggttcaicggptggaagetiatptgigtgotge
gctigeatgoegggcaatgegeatggtggcaagageggeggeageactigetggagetgecgegetgcctccagetgeticaateg
cgpcagecagagggatttcagatgategogegtacaggitgageageagtgtcagcaaaggtageagtttgecagaatgateggt
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tecagetgttaatcaatgecagcaagagaaggggtcaagtgcaaacacgggcatgecacagcacgggeaccggepagtggaatg
gecaccaccaagtgtetgegagecageategeegectggetetttcagetacaacggeaggagtcatecaacptaaccatgagetg
atcaacactgeaatcatcgggceggecgtegatgeaageatgectggegaagacacatggtigtegcggatgetgecggctgctgectg
ctgegeacgecgttgagitggeageaggctcagecatgeactggatggeagetgggcigecactgcaatgtiggteggataggatge
aagtggagcgaataccaaaccctctgectgetigetggettecatggeategeaccatcagcapggagcgcatgcgaagegactgs
ceccatgeacgecatgccaaaccggagegeaccgagtgtecacactgteaccaggeeegeaagetitgeagaaccatgetcatgg
acgcatgtagegetgacgteccttgacggegciccteteggptatgggaaacgtaatgcagcacaggragcagaggcggCcgeca
gtagagcggcgegcageagiggeggggeccacectictigeggggtcgegecccagecageggigatgegetgatccecaaacgag
ttcacatteatitgeatgoctggagaagegaggctggpgoctitggectggtgeagcccgeaatggaatgcgggacegecaggcta
gcagcaaaggegectccectactecgeatogatgttecatagtgeattggactgeatttgggtgggegcggocggetgtttctticgty
ttgcaaaacgegocageteageaaccigteccgigggteccecgtgecgatgaaategtgtgcacgecgateagetigatigeeegeg
ctegegaagtaggegeectectitctgetegecctctctecgtcccgecictagatetagaatatcaATGotegageaggacggee
tccacgecggeteccecgecgectgggtggagegectgticggetacgactygggoccagoagaceateggctgetecgacgecy
cegtgttccgectgtcegeeccagggecgcececgtgetgticgtgaagaccgacctgtecggegeoctgaacgagetgeaggacyg
aggccgeccgectgtectggetggecaccaccggegtgocctgegecgocgtgotggacgtgglgoccgoggoeggocgegac
tggctgctgeigggegaggigeceggecaggacctgctgtectcccacctggoeccccgecgagaaggtgtecateatggecgac
gecatgegecgectgeacaccctggaccecgocacctgecccticgaccaccaggecaggeaccgeatcgagegegecegeaee
cgeatggaggeeggectggtggaccaggacgacctyggacgaggageaccagggectggeccccgecgagetgttegeccge
ctgaaggeccgeatgoccgacggegaggacctggtggtgacccacggegacygcectgectgeeccaacateatggtggagaac
gyccyctictccggcttcatcgactygcggoecgectgggegtggeegaccgctaccaggacategecctygocacccgegacatc
geegaggagetgggeggegagtgggeegaccgcttectggtgctgtacggeatcgocgececcgacteccagegeatogectt
ctaccgectgetggacgagttcttcTGAcaa ttﬁigcagcagcagctcgga taglatcgacacactctgga cgctggtcgtgtgatgi
gacigttgecegecacactigetgectigacctgtea atatccctgccgcttttatcaaacagcctcagtgtgtttgatcttgtgtgtacgJ|
cgcitttgegapgtigctagetgettgtgetatttgegaataccacccccageatececticectegtitcatatcgettgeateccaacy
gcaacttatctacgetgtectgerateccteagegetgetectgetectgetcactgeecetegeaca gccttggtttgggc?ccgcctgﬁ
tattctectggtactgeaacctgtaaaccageactgeaatgeigatgeacgegaagtagtgggatgegaacacaaatggaggatcec
cgegtetegaacagagegegcagaggaacdetgaaggtetegectctgtegeacctcagegeggeatacaccacaataaccacctg
acgaatgegcettggticticgteccattagegaagegiccggttcacacacgtgecacgitggegaggtgecagetgacaatgategg
tggagetgatggtegaaacgticacagectagegagtttaggtccagegicegipgpergooacggecigggagcitggEcCceEgR
aagggcaagacgatecagtccctetipggpasticacagcegactgtetetptigcactgtocggeccgeageactcacacgcaaaat
geetggccgacaggcagaccetgtccagtgcaacatccacggteccicicatcaggctcacctigetcattgacataacggaatgcg
taccgctctttcagatctgtccatecagagagggpageaggctecccaccgacgeigicaaactipeticeigeccaaccgaaaaca
ttattetttpagepppopperoopeosocagatigcatggcgppatatctcetoagraacatcactgegacactegiggaacacagt
gagtgcagtatgcagagealgtaigctaggestcageecaggaagggegccittcccagiciceccatgecactigeacegtatccacg
actcaccaggaccageticttgatcgeeticegeteccgiggacaceagligigtagecticigraciccagetatgcelgcaccscaas
ggccageegategigeegaticclgggotippaggatatgagtcagecaactigggpctcagagtgeacaciggggcacgatacgaa
acaacatctacaccgtgtectecatgetgacacaccacagettcgeiccacctgaatgigggegcatgggecegaatcacagccaat
gtcopctectgecataatgtgatccagaceetetccgcccagatpecgageggategtggocgcigaatagaticctpiticpatcact
gittggetectiteccitticgictcggatgcecgictcgaaacagactgcgtcgaoctitcgeatcoctittgeicceiccgticaccatee
tecgcscpgecaagtisctigacectgppctggtaccaggattgrasgotattaccgestcaggecaticccageceggattcaatt
caaagtctggegccaccacectecgecgetetgtictgatcactecacaticgtgeatacactacgitcaagicctgatecagesegtgtel

Cgccagctgcatggtggcg tcgcccttctgcacctggctggtcg ccgegty catgcccacctccagcgacaacgacccccgctcg
ctgteceacaoagegectgegectgagecgecgecgecgeaccctgagetegeactgctecctgogcggeageaccticcagtgec
tggacccctgeaagccageagegceticctgggegacaacggceticgegtegetgttcggctcecaageccctgegeggeaaecgoy
gecacctgegectgggecgeacectegeactecggegaggtaatggecgtegegatgeageccgeccaggaggtgageaccad
caagaagceccgegacecaageagegeegegtggtecgtgaccggeatgggegicgtgacccccctgggecacgaccccgocgty
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caaccagtccegegtggtggacttcggegaggactactacgecctgeagaccttcticoacaccgdcccgacctacgguageyg

ccectgggeatcgegtgggectecaactgggagtacteegecttegtgoecaccaaccectggegcetectecatgicectegtgege
aagttcteccteagcaccgagtaccaggccaacceggagacggagctgatcaacctgaaggecgagecgatectyaacatcg
geaacgecggeccctggagecggticgecaccaacaccacgttgacgaaggecadeagetacaacgtegacctgteccaacag
caccggeaccetggagttegagetggtgtacgecgteaacaccacccagacgatetecaagtecgtgticgeggacctetoccte
tggttcangggcctggaggaccccgaggagtacclecgeatgggeticgaggtgtecgegtoctocticticctggaccgeg gg

gacageaaggtguagticgtgaoggagaaccectacticaccaacegeatgagegtgaacaaccageecttcoggagegag
gacgacctgfectactacaaggtgtacggettgetggaccagaacatectggagetgtacttcagcgacggegacgtegtgtee
accoacacctacttcatgaccaccgggaacgccctgggctecgtgaocatgacgacggaggiggacaacctgtictacatcga
caagtteccaggtgegegoggtcoag TGAcaatigocagcageagcicgpatagtatcgacacactetggacgetiggicgtgipa
tgeactettgecgecacactigetgecttgacctpipgaataiccetgecgetitialcanacagecticagigtgtitgatetigigipgtac
gegcettitgegagtigetagetgetigigetatitgegaataccacceccageatececttcectegtitcatatcgctiseatcccgace

gcaacttatctacgetgtectgetatecctecagegetgcicctgetcctgctcactgecectcgcacagectigetttgooctecacciat
attctectgetactgeaaccigtaaaccageacigcaatectgatgcaceeegaagiagiggeateggaacacaaatggagpatece

gegtctegaacagagegegeagaggaacgetgaaggictegectetgtegeaceteagegeggeatacaccacaataaccacctga
cgaatgegcttggticticgiccattagegaagegteeggttcacacacgtgecacgttggegaggiggeaggigacaatgalcggt
ggagctgatggtegaaacgttcaca gcctagggatatcgaattdcttfcttgcgctatgacacttccagcaaaaggfagggcggg
ctgcgagacggcticeccggegetgeatgeaacaccgatgatgeticgaococececgaagetectteggggetgeatgggegete
gatgccgctccagggcgagcgctgtttaaamgccaggcccccguftgcaaagacatmmgcgagctaccaaagccatatfcf
aaacacctagatcacmccacttcmcacaggccacfcgagctfgtgatcgcactccgctaagggggcgcctctrccfcttcgtttf
cagtcacaacccgcaaada ctagtATGgcocaccgeatccacttictcggegticagtgeccgetgeggegaccigegtegotc
ggeogggctccgggecccggoegoccagegaggecceteccegigegegggcgegecgaggigedegtgeaggtgacecacte
cctggeccccgagaagegegagatcticaactcectgancaactgggeceaggagaacatectggtgctgcigaaggacgt
ggacaagtgciggeagecctecgacticctgoccgactoocgectccgagggeticgacgageaggtgatggagcigegoaa
gegetgeaaggagateccecgacgoctacticategtgetggtgagegacatgatcaccgaggaggecctgececacctacea
gaccatgctgaocaccctggacggegigegegacgagaccggegoctecctgacceectgggocaictggaccegegectgg
accgeecgaggagaaccgecacggegacctgetgeacaagtacctgtacctgtccggecgegtggacatgaageagatcga
gaagaccatccagtacctgatcggcetccggoatggaccccecgeaccgagaacaaccectacctgggceticatctacacctect
fccaggagegegecacctteatctcccacggeaacaccgeccgectggoeaaggageacggcegacctgoaagetggeccaga
tctgegacateategecgecgacgagaagegecacgagaccgectacaccaagatcgtggagaagetgttegagategac
ccegacggeaccgtgetggecclggecgacatgatgegeaagaaggtagiccaigeecgeccacctgatgtacgacggecag
gacgacaacctgttcgagaactictectcegtggeccagegectaggegtgtacaccgecaaggactacgocgacaicctgy
agttcctggtgggecgctgggacatcgagaagetgaccggecigiccggogagggecgeaaggeccaggoctacgigige
gecctgeccccecgeatocgcegectggaggagegegeccagicecgegtgaagaaggectecgecaccecctictectggatc
tteggecgegagatcaacctgotggactacaaggaccacgacggcgactacaaggoccacgacategactacanggacy
acgacgacaagTGAatcgatagaictettaaggcagcagcagelcegatagtaicpacacactetggacgcigglicatgtaals
zactgttpccoccacactigetgectigacetstsaatatcecctgccgettttatcaaacagccteaptotottipatetiptototace
cgctittgegaptigctagetgettgtgetaittgcgaataccacceccageatececiteccicgtiicatatcgelitgcateccaacceg
caacttatctacgetgtectgetateecicagegetgetecigetectgetcactgecccicgeacagecttggtttgpoctecgectgia
tictectggtactgcaacctgtaaaccageacigeaatgctgatacacgsgaagtagisggatageaacacaaatggaaagetiaa
ftaagagctcttgttttccagaaggagtigetectigagecttteattcteagectegataacetecaqagecgeictaatiptggag
gggeticgaatitaaaagctiggaatgtiggticgtgegtetggaacaagececagactigitgcteactgggaaaaggaccatcag
ctccaaaaaactigecgcetcaaacegegtacctcigetticgegcaatcigeoctgtigaaategecaccacattcatatigigacge
ttgagcagtetptaatigectcagaatgiggaatcatetgeceectgtgegageccatgecaggeatgtegegeggegaggacacee
gecactegtacageagaccattatgetaccteacaatagticataacagtgaccatattictegaagetecccaacgageacetee
atgctctgagiggecaccccceggeectggtectigeggagegcaggticaaccggeatggggctaccgaaatecccgaccggate
ccaccacceccgegatgggaagaateteteccegggatgtggacccaccaccageacaacctgetggeccaggegagegicaaac
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atgaaccageacgigaacaacgtgacctacateggetgggtgciggagtccatececcaggagateatcgacacccacgag
ctgcagaccatcacecctggactaccgecgegagtgecageacgacgacategtggactecctgaccicegtggagecctccy
agaacctggoggecgtgtccgugetgegeggcaccaacggetccgecaccaccaccgeeggegacgaggactgecgeaac
trectgoacctgetgegoctgtecggegacggoctggagatcaaccgeggeegeaccgagtggegeaagaagicegoeeccgea
tggactacaaggaccacgacggcgactacaaggaccacgacaicgactacaaggacgacgacgacaagTGAategata
gatcicttaaggcagcageageteggatagtatcgacacactctggacgetgptcgigteatggactetigecgecacacttgetgec
Utgaccigtgaataicectgecgetittiatcaaacagecicagtgtgittgatctisigigtacgeectitigcgagtigctapetgettyg
tgctatttgcgaataccacceccageatceccttcectegtticataicgctigcatceccaaccgcaacitatctacecigtectectate
ccteagegctpcicetgctectecteactgecectegeacasectigatitogpetecgectptatictectgetacigeaacctgtaaa
ccageactgeaatgetgatgcacgegaaptaglppgateggaacacaaatggaaagettaatiaagagetcttgttttccagaage
agttgetcetigagectitcattctcagectegataacctecaaageegctctaatigtggagggegticgaatttaasagetigega
atgttggticgigegtetggaacaageccagactigtigotcactgggaaaaggaccatcagetecaaaaaactigecgeicaaac
cgegtaccicigetitcgegcaatctgecctgtitgaaatcgecaccacaticatattgigacgcitgagcagtcigiaatigecteag
aatgtggaatcalctgeececigtgegageccatgecaggeatgtcgegeegcgaggacaceegecactcgtacageagaccattat
getacctcacaatagticataacagtgaccatatttetegaagetecccaacgageacctecatgeteigagiggeecaccecoegge
cetggtgettgeggagggcagegtcaaccggcatggegetaccgaaateoccgaccggateccaccacccecgegatggeaagaa
teteteccegggatgtgggoccaccaccageacaaceigetggeccaggegagegticaaaccataccacacaaatatectigpceat
cggcecctgaattcetictgecgcictgctacceggtgetictgtocgaageaggegitectagggategciccgagtecgcaaaccet
tptcgegtggegppectigticgagetigaagage
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ATGgecaccgeatccacttictcggegticaatgoecgetgeggegacctgcgtegetcggegggctccgggocceggegecca
gegaggceccteccegigegegggegegeccgclocctacgaggligygeatcaacaagaccgecaccgiggagaccatcgoea
acctgctgeaggaggtoggctgcooccacgeccagtecgtgggctictecaccgacggcttcgecaccaccacctecatgeged
ggatgeacctgatctgggtgaccgocegeatgeacategagatetacaagtacecccgectggiccgacgtggtggagatgga
gacctggltgecagtccgogggecgeatcggeaccegecgegactggatectgaccgactacgecaccggecagatealcggoe
gegceocctecoagtgggtgatgatgaaccaggacaccegecgectgeagaaggigaccgacgacgtycgegaggagtace
tggtgtictgcccecgegagetygcgectggecticceccgaggagagcaaccgctectecaagaagatctecangetggaggac
ceegeccagtactccaagetgggectggigocccgecgegecgacctggacatgaaccageacgtgaacaacgtgacctacat
cggctgggtygctggagtccatcccccaggagateategacygcccacgagctgeagaccateaccetggactaccgeegegayt
geeageacgacgacateglggactecctgaccicegtggagecctccgagaacctggaggecgigtecgagelgcgeggoace
aacggctcegecaccaccaccgecggegacgaggactgecgeaacticetgoacctgctgegectgtecggegacggectgga
gatcaaccgeggecgeaccgagtggegeaggaagiccgeccgeatggactacaaggdccacgacggegactacaaggace
acgacatcgactacaaggacgacgacgacaagTGA

SEQ ID NO: 276
C. camphora C14:0 thioesterase coastract

getettcgecgorgecactoctgctcgagcgegeccgCecgigegccgecagogectiggocititegeegegctegtgcgegtoget
gatpgtcecatcaccaggtecatgagptotgectigegecggctgagecactgettegtecegggeggecaagaggageatgagegag
gactccigptecaggptectgacgtggicgeggetctgggapgegggecageatcatetggcictigecgaccgaggeegectceaa
ctggtecteccageagecgeagtegeogecgaccetggeagaggaagacaggtigagggpggptatgaatigtacagaacaaccacg
agectigtctaggeagaatcectaccagicatggetitacciggatgacggectgegaacagcetgtceagegacectcgetgeegec
gettcteccgeacgettetttecageaecgtgatggogegagecagegeegeacgetggegctgegeticgecgatetgaggacagt
cggggaactctgatcagictaaaccccctigogegttagigtigecatectttgcagaccggtgagagecgactigtigtgegeeac
cccccacaccacctecteccagaccaatictgteacciititggegaaggeateggecicggectpeagagaggacageagigeec
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agccgctgpgeetiggeggatgeacgeicaggtacoetticttgegetatgacacticcagecaaaaggta gggcgggc?gcgagac‘
gecticceggegelgea tgcaacaccgatgatgcttcgaccccccgaagctccttcggggctgcatgggcgctccgatgccgctcca}
gegcgagegctgiitaaatagocaggeccecgatigcaaagacattatagegagetaccaaagecataticaaacacctagatea cf
taccactictacacaggecactcgagettgtgategeacicegelaagggggegectettectcticgtttcagtcaca acccgcaaaﬁ
cicta gaatatcalA TGategugeaggacggectecacgecggctcececgecygectgggtggagegectgtteggetacgact
gggcccageagaccatcggctgctecgacgeegecgtgltccgectgteccgeccagggecgceccegtyctgticgtgaagaccy
gcetgtceggegecctgaacgagetgeaggocgaggecgeccgectgtectggctggccaccaccggegtgeectgegecgec

gtgctggacgtggtgoccgaggecggeegegactggetgetgetgggcgaggtgeccggecaggacctgetgiecteceacect
ggccocccgecgagadggtgtecatcatggocgacgecatgegecgectgoacaccctggacccegecacctgececticgacca
ccaggeeaageaccgeategagegegecegeacccgeatggaggeeggectggtggaccaggacgacctggacgaggage
ageeagggectggeccecgcegagetgtitegeccgectgaoggeccgeatgeccgacggegaggacctggtggtgacccacgy

cgucgectgectgcccogcatcatggtggagaacggeegctictceggeticatcgactgeggecgectgggegtggecgaccy
ctaccaggacatcgeectggecaccegegacategecgaggagetgggeggegagtgggecgaccgctiectggitgetgtacy
geatogecgeccecgactcoccagegeatcgecttctacegectgotggacgagitcttcTGAcaatigecageagcageteggat
agtatcgacacacteiggacgetgetcgigigatpggactgtigccgecacactigetgcctigacctgigaatatccctgecgetitiat
caaacagectcagtptettigatetiigtototacgcgettitocgasttpctagetgcttgipetatitgroaataccacecccageate
cectteectegtitcatategctigeateccaacegraacitatetacpctgtectpetatecctcagepctgetectectectegcteact
geeectegcacagecttgpttipooctocgectgtatictectggtactgeaaccigtaaaccageacigeaatecipatgcacgsegas
aglagtegeatpooaacacaaatggageatecccgegicicgaacagagegegeagaggaacgetgaaggtctcgecteigicges
cctecagegeggeatacaccacaataaccaccigacgaatgegettggitettegtecattagegaagegteeggticacacacgtge
cacgliggegaggiggcagptgacaatgategglggagetgatggicgaaacgtica cagcctagggatatcgaattéctttcttgc
gctatgacacttccageaaaaggtapggegggeigegagacggciteccggegetgeatgeaacacegatgatgettcgaccecee
caagclecitogggectgeatgggegetecgatgecgetecagggegagegetgtttaaatagecaggecceegattgeaaaga cal
ttatagcgagctaccaaagecatattcaaacacctagatcactaccacttctacaca ggccactcgagcttgtgatcgcac?ccgctal
aggggegcgectcticcteticgtitcagicacaaccegeaaacgctagtATGgecacecgeatcecactttcteggegticaatyece

gctgeggegacetgegicgeteggegggeiccgggeeccggogoccagegaggeccctecccgtgegeggaegegeccccgac
tggtccatgctgticgeegtgatcaccaccatcttctccgecgecgagaageagtggaccaacctggagtggaageocqaagocc
aacceccccccagotgctggacgaccacttcggeccecacggectggtgiteccgecgeoccticgecotccgeagetacgoggly

ggceccguccqctceaccageategltggeegtgatgaaceacctgeaggoggeegecctgaaccacgecaagtecgtgggea

tectgggogacggcticggedccaccciggagatgtccaagegegacctgatctgggtyggigaagegeacceacgtggeegiy
gagcgctacecegectggggegacacegtygaggtggaglygctyggtyggegectccggeaacaicggeegeegeaegac

ttcctggtgegegactgeaggaccggegagatectgaccegcetgeaccteectgagegtgatgatgaacaccegeacccgoeryg

cctgageaagatccccgaggaggtgegcggegagateggecccgecttcategacaacgtggecgtgaaggaocgaggagat
cuggaagececagaagelgaacgactecaccgecgactocatecagygeggoctgaceccecygctggaaegacctggacate
oaccageacgtgaacaacatcaagtacgtggactggatcctggagaccgtgccegacageatcticgagagecaccacatct

cctcettcaceatcgagtaccgecgegagtgeaccatggacagegigetgeagtecctgaecaccgtgageggeggeiectecy

dggceggectggtatgegageacctgctgeagetyggagggeggcagegaggtgctgcgegecaagaccgagiggegececa
agctgaccgactectteegeggeatcagegtgateeccgecgagtecagegtgatggactacaaggaccacgacggegactac
aogguccacgdcategactacaaggacgacgacgocaag TGActcgagecageageageteggatagtategacacactcet

gsoacgctgotegtetgatgpactotigecgecacacttgeigecttgacetgtgaataicectgecgetittatcaaacagectcagisg
igtttgatctigtgtgtacgcgctitigegagtigetagctgctigigetatitgcgaataccacceceageatecccttcectcgiticat
atcgctigeatccecaacegcaactiatctacgctgtecigctatcecicagegctgcicctgetectgetcactgeeccticgeacagect
tggtttepoctecpectgtatictectggtactgcaacctgtagaccagcactgcaatgcigatgcacgggaasgtagtgesatggea

acacaaatgeaaapctigagctectigitticcagaaggagtigetecttgapectttcattcticagecicgataacctccaaageeg
cictaattgtggaggpegticgaatitaaaagcettggaatgtiggticgtgcptctggaacaageccagactigtigetcactggga
aaaggaccatcagetecaaaaaactigecgeicaaacegegtacctetgettticgegeaatctgecctgitgaaategecaccaca
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cageecgactgectgacgecagegtecactttigtgeacacattecaticgtgeccaagacattteatigtggtgegaagegteccea
gitacgctcacctgtttcecgacciccttacigttcigicgacaga gcgggcccacaggccggtcgcagcdactagt/—\ TGgcecace
geatceactttctcggegtfcaatgecegetgeggegucctgcgtegetcggegggeteccgggecceggegoecagegaggece
cteceegtgegegggegegeccccaaggecaacggeagegecglygagectgaagtccggeagectgaacaccctggaggace
ccececocageageccecccecccccgeaccttcctgaaccagetgeecgactggagecgoctgegeaccgecatcaccaccgigttegt
ggccgecgagaogeagticacccgectggoccgeaagageaagegeeccgacotgetggtggactggtteggeagegagac
catcgtgcaggacggectggtgticcgegagegeticageatecgeagetacgagateggegocgaccgoaccgecageateg
ggaccctgotgagccacctgeaggacaccagectgaaccactgcaagagegtgggectgetgaacgacggeticggocgcac
ccecegagatgigeocccgogocctgatctgggtgctgaccaagatgoagategtggtgaacegotaccecacctggggrgaca
cegtggagatcaacogetggiicogecagageggeaagateggeatgggecgegagtagctgatcagegactgeaacaccy
gegagatectggtgegegecaccagegectgggecatgatgaaccagaagaccegecgettcageaagetgeectgegaggt
gegccoggagatcgecccccacticgtggacgecccececgtgatcgaggacaacgaccgeaagctgeacaagticgacygty
aagaccggcgacagceatetgeaagggectgacccecggetggaacgacttcgacgtgaaccageacgtgageaacgtgaag
tacatcggetyggatictggagageatgeccaccgaggigetggagacccaggagetgtgeagectgaccctggagtaccgec
gegagtgcggecgegagagegtggltggagagegtgaccageatgaaccccageaaggtgggegaccgeagecagtacca
gegcctgctgegectggaggacggegecgacateatgaugggecgcaccgagltggegeeecadgaacgeeggoeaccaacey
cgecateageaecTGAttaattaactegaggeageageagcteggatagtatcgacacactetggacgotgptcgtgigatgeac
tgttgeepecacactigeigecttgacctgtgaatateectgecgetittatcaaacagectcagiptgtttgatcttptetetacgeg
cttttgegapttgetagetgetigtgetatitgegaataccacceccageateocciteccicgtiteatategettgeateccaacege
aacttatctacgetgtectgetatcectcagegeigetectgetectgetcactgecectegeacageetiggtttgggetecgecigta
ttctectiggtactgeaaccigtaaaccageactgeaatgotgatgcacgggaagtagtgggatgggaacacaaatggaaagettg
agctctigitttccagaaggagttpetecttgagectitcatictcageciceataacctccaaagecgcictaatigiggasgspottc
gaatttaaaagcttggaatgtiggticotocgiciggaacaageccagactigipcicactgpgaaaageaccatcagciccaaaa
aacttgecgctcaaaccgegtacctctoctttcgegeaatetpccctgtigaaategecaccacaticatatigtgacgcttgagcast
ctotaattacctcagaatatggaatcatetgeccectgtgegageceatgecaggcatgtcgcggocgaggacaccegecactegta

capcagaccatiatpetacctcacaatagitcataacagigaccatatttcicgaagelccccaacgageacctecatgctetgagtg
gecacceeccggeccteptecttecggagggcaggtcaaccggeatggsoctaccgaaateccegaccggateccaccacceoege

gatggmaagaatcteiccecpgaatatgppcccaccaccageacaacctgctggeccageceapcaicaaaccataccacacaaa
tatcctiggcateggeccigaattectictgecpeteigetaceegptgetictgtecgaagcaggpatipctagegatecgcteccgast
ccgcaaacccttgtcgegtggegoppctigttcpagctigaagage

SEQ ID NO: 277
coding region for C. wrightii KASAZ (codon-optinized)

ATGgecaecgeatecactitctcggegticaatgoccgetgoggegacctgegtegeteggegggetcegggecccggegoocy
gcgaggeccctececgigegetacgtaticeagtgcctggtggecagetgoategaccectgegaccagtaccgoageagegec
agectgagcttcctgggegacaacggcticgecagectgttcggeageangeccticatgageaacegeggecaccgecgoect
gcgeocgegecagecacageggogaggecatggecgtggccctgeageccgeccaggaggecggeaccaagaagaageceq
tgatcaagcagegeegegtggtggtgaccgyeatgggegtygtgacccecctgggecacgageccgacgtgtictacaacay
cetgctggacggegtgaogeggeateagegagategagaccticqactgcacecagticcccacccgeategecggegagaicg
agagcticogeaccgacggctgggtggeccccaagetgogeaagegeatggacangttcatygctgtacctgetgaccgeegg
caagaaggecctggecgacggeggeateaccgacgagatgatgaaggagciggacaagegcaagtgoggcgtgctgatcg
geageggeatyggeggeatgaaggiglicaacgocgecategaggecctgegegtgagetacaagaagatgaaccccticty
cgtgeccticgecaccaccaacatgggeagegeeatgetygecatyggacctyggetggatgggocccaactacageatcagoa
cegectgegecaccageaacttctgeatectgaacgecgccaaccacateatcegeggegaggecgacatgatgctgigegoc
ggcagegacgecgtgatcatccccateggectgggegygcttegtggectgecgcgecctgagocagegeagcagegacceoac
caaggccagecgeccctgggacagedaccgcgocggcettegtgatgggegagggegeeggegtgcetgctgetggaggaget
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SEQ ID NO: 280
KASI-allele 2 ¢DNA

ATGCAGACCGCGCACCAGCGRECCCCCGACCEAGGGBCACTGCTTCGGTGCGAGGCTGCCCACGGLETC
GAGGCGGGCEGTGECGLCEGECETEGTCCCGCATCCCGCGCGLGGLGECCGLGECCGACGCCEGALCCICE
CCCGCCCTCOGCGLCGCGIGETCOTGACGEOCCAGGGCOTGGTGACCAGCLTEGECCAGACGATCGAL
CAGTTTTACAGCAGCCTGCTGEAGGGCETGAGCGEECATCTCGCAGATCCARARAGTTTCACACCACGGG
CTACARCGACGACGATCGCGGGCGAGATCAAGTCGCTGCAGCTGGACCCGTACGTGCCCAAGCGCTGGS
CCARGCGCGTGCACGACGTCATCARGTACCGTCTACATCGCGGGCAAGCAGGUGCTGGAGAACGCGEEE
CTGCCGATCGAGGECGECGEEECTEGCEGGCECEGEGCTEGACCCCGCECTGTGCEGCETGCTCATCGE
CACCGCCATGGCGGGCATGACGTCCTITCGCGGCGGECETGEAGGCGUTCACCCGUGGLGECLTGCGCA
AGATGRACCCCTITTGCATCCCCTTCTCCATCTCCAACATOUGCGGLGUGATGCTGGCGATGGACATC
GGCTTCATGGGCCCCAACTACTCCATCTCCACGEBCCTGUGUGACGGECAACTACTGCATCUTGGECGC
GGCGGACCACATCCGELGLUGGCEACGCGGACGTGATGCTGGCCGGCGGCGLGEACGCGGLCATCATCC
CCTCGGGCATCGGUGGCTTCATCGCGTGCAAGGCGCTCGAGCAAGCGCAACGACGAGCCCGAGCGLGLE
AGCCGGCCCTGEEACGCCGACCEUGALGGCTTICGTCATGGGCCAGGECECLEELGTGLUTOCETGLUTGGA
GGAGCTGGAGCACGCCAAGCGUCGLGGCGLEACCATCCTGGCCGAATTCGTCGGCGGCGUGGUCALCT
CGGACGCGCACCACATGACCGAGCCGBACCCGCAGGGECCECEECETGLGCCTCTGCCTUGAACGLGCG
CTCGAGCGCGCGCECCTCECGCCCGAGUGCGTCGGLTACGTCAACGIGCACGGCACCAGCACGCCCGE
GGGCGACGTGGUCGAGTACCGCGCCATCCGCGCUGTCATCCCOCAGGACTCGCTGCGCATCARCTCCA
CCARGTCCATGATCGGGCACCTGCTCGGEUGGLGUCGELGLGETCCAGGCCETGGCCGCCATCCAGGCC
CTGCGCACCGGUIGOUTCCACCCCARCCTCAACCTCGAGAACCCOGCACCCGGGGTUGACCLCCGTCGY
GCTCETGGEECCGCGCAAGGAGCGCGLCGARGACCTCGACGTCGTCCTCTCCAACTCCTTTGGCTTCG
GCGGCCACAACTCGTGCGTCATCTTCCAAAAGTACGACGAGTGA

SEQ ID NO: 281
EASII-alleje_1

MOTAHQRPPTEGHCFGARLPTASRRAVRRAWSRIARAAALADANPARPERRVVITGOGVVISLGOTIE
CFYSSLLEGVSGISQIOKFDTTGYTTTIAGEIKSLOLDPYVPKRWAKRVDDVIKYVY TAGKOALESAG
LPIFAAGLAGAGLDPALCGVLIGTAMACMT SEARGVEALTRGEVREMNPFCIPF S TSNMGGAMLAMD T
GEFMGPNYSISTACATONYCEILGAADHIRRGDANVMLAGGADAAIIPSGIGEFIACKALSKRNDEPERA
SRPWDADRDGEVMGEGAGVLVLERLEHARRRCATILARLVCGAATSDARHMTERPDPQGRGVRLCLERA
LERARLAPERVGYVNAHGTSTPAGDVAEYRAIRAVIPODSLRINS TRSMIGHLLGGAGAVEAVARTIOQA
LRTGWLHPNLNLENPAPGVDPVVLYVGPREKERAEDLDVVLSNSFCFGCGHNSCVIFREYDE

SEQ 1D NO: 282
KASIE-allele_2

MOQTAHQRPPTEGHCTGARLPTASRRAVRRAWSRIARAAAAADATPARPPRRVVVTGQGVVT
SLGQTIEQFYSSLLEGVSGISQIQKFDTTGY TTTIACEIKSLOLDPYVPERWAKRVDDVIKY VY
TAGKQALENAGLPIEAAGLAGAGLDPALCGVLIGTAMAGMTSPFAAGVEALTRGGVRKMNPE
CIPFSISNMGGAMILAMDIGFMGPNY SISTACATGNY CILGAADHIRRGDADVMLAGGADAAIL
IPSGIGGHFACKALSKRNDHEPERASRPWDADRDGEV MGEGAGYLVLEELEHAKRRGATILAER
VGGAATSDAHHMTEPDPQGRGVRLCLERALERARLAPERVGYVNAHGTSTPAGDVAEYRAI
RAVIPQDSLRINSTKSMIGHLLGGAGAVEAVAAIQALRTGWLHPNLNLENPAPGVDPVVIVG
PRKERAEDLDVVLSNSHFGFGGHNSCVIFQXYDE

SEQ @D NO: 283
pSZ£1503

geicttcccgeaccggetggcticcaceccaactigaaccicgagaacceegegeciggegtogacecegtegtgetegigggeccge
ggaaggagcgcgecgaagacctggacgtegtectctecaactecttiggetitggeggecacaaticgtgegteggtaccortictt
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gcgctatgacacttccagecaaaaggtagggegggetgcgagacggcttcoeggegetgeatgcaacaccgatgatgcticga cccc!
ccgaagctcciicgggpctgeatgggcgcicegatgecgetccagggegagegeigtttaaatagecaggeececgatigeaaaga
cattatagcgagctaccaaagecatattcaaacacctagatcactaccactictacacaggecactcgagettgtgategeaciceg
ctaaggpggcgectcticetcticgtitcagtca caacccgcaaac&gcgcgccAT Gctgetgeaggecttectgitectgctygec
ggcticgecgecnagatcagegoctecatgacgadegagacgtccgaccgecccctggtgeacttcaccecccaacaagggety
gatgoacgoccccaacggectgltggtocgacgagaaggacgecaagtggeocctgtacttccagtacaacecgaacgacac
cgtctggggaacgeccttgitctggggecacgecacgtecgacgacctgaccaactgggaggaccageccatcgeeatcgeoe
cgaagegeaacgactceggegecticteeggctecatggtggtggactacaacaaeaccleeggcticttcoacgacaccateg
accegegecagegctgegtggecatctggacctacaacaccccggagteecgaggag cagtacatetectacagectggacgge
ggctacaccttcacegagtaccagaagaacceegtygctggeegecaactccacccagitccgegacccgaaggtctictggtac
gagccctececagaagtggatcatgaocogeggecaagteccaggactacaagategagatetactectcegacgacctgaagte
ctggaagctggagiccgegttegecaacgagggcttccteggctaccagtacgagtgececggectgatcgaggtecccaccy
ggcaggaccccageaagtectactgggtgatgticatctccatcoaccecggegecceggeeggeggctecttcasceogtactt
cgicggcagcttcaacggeacceacticgagygccttcgacaaccogiccegegtggtggactticggcaaggactactacgocct
geagaccttcticoacaccgaccegooctacgggagegeectgggeatcgegtyggoctecaactgggagtactcegecttegt
geccaccaaccectggegotectecatgtoectegtgogeaogtictccCtcogcaccq oglaccaggoeaacccggagacgga
getgatcaacctgaaggecgagecgatectgaacatcageaacgccggeccctggagecggticgecaccaacaccacgtty
acgoaggccaacagetacaacgtegacctgtecancageaccgycaccetggagttegageiggtgtacgeegtcaacacca
cecagacgatctecaggteegtgttcgeggacctctcectetggitcangggeciggaggaccccgaggagtacctecgeatgy
gcttegaggtgteegegtectecticttectggaccgeggyaacageaaggtgaagitegtgaaggagaaccectacttcacca
accgeatgagegtqaacaaccageccticaggugegagaacgacctgtectactacaaggtgtacggcetigetggaccagaa
catcetggogctgtacttcaacgacggegacgtegtgtecaccaacacctacttecatgaccaccgggaaegeectgggctecgt
gaacatgacgacgggggtggacaacctgttcmcatc:gaCaagttccaggfgcgcgaggz‘caagTGA aattpgcagcage
gecacactigeigecitgacctsgtgaatateccty
ccgcttttatca aacap;cctcagtgtg’ﬂtgatcttgtgtgta cgcgcttttgcga gttpctagetgetigtoctatttgegaataccace
ccecageatceectteccicgtitcatatcgctigcateccaacegeaactiatclacgetpicctipctatocctcagepctactectgete
ctgcteactgecectegecacagectigstitggactccgectpgtatictectgatactocaacctgiaaaccageactpgeaatpetgat
gcacgggaagtagtgogatopgaacacaaatggaggatcgtagageteateticcgaaagtacgacgagigagegagetgatict
ctitgagcggggteggptggticgeggagagtgogcggaaaggegeagagacgtgeggeegacegtgteecteegteticeectgg
ttggtgctatagtaaccigectgigtegegtgegegtegggaagage

SEQ ID NO: 284
Ganoderma isugae manganese-superoxide dismutase (Mn-SOD) gene, partial cds., Genbank
ACCESSION U56106 VERSION  U56106.1

CTCCACCACA
TACGCCAAGG
GGCGGTGGETE
ACTCTAACAC
AACCTCGCCC
CTCAAGTCGG
GCGACCACCE
GATCGGAAGG
GCCGTCGAAG
TCCGGGGEGCT
CTATCGCAGG
GACCCTCTCC

RGAAGCACCA
CCACCACCCC
ACTGAATTIC
TTTGCTGCGS
CAGCCAAGTC
CGATCGAGCA
CGTCCATCCA
CGCATCCGET
CGCTGATACC
TTAACCCTTC
GTCTCARMCCC
TCACGCACGT

SEQ ID NO: 285

CCAGACCTAC
CARAGGAGCEC
GCGARTGTCG
GGGATGTGCA
TGAGGGCAAG
GAACTTTGGT
GGGCTCCGGC
GTTATGGETCE
GAGACCGATC
GTTCCATGTG
GGCGRACCAAG
CCCCATCATC

GTGAACGCGC
ATCGECCCTICC
GCTCACCGLG
GGTCACATCA
GGARAACGGCG
TCCGTCGACG
TGEGGGCTEGC
CGCGCTGCAC
TGCTGECARRT
ATAAGACCGC
CGCCTCGAGA
GGCGTCGACA
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TCAACGCCGC
AGTCCGCCCT
ACGCGATTAC
ACCACTCCCT
GCGCCATCAR
TCTTCATCAA
TCGTGAGTCT
GCGTGTCTCG
CATTTGCGCT
GTCTGACCGG
TCACGACGAC
TCTGGGAGCA

AGAGCAGGCC
CARGTTCAAC
GAATCCGCTA
CTTCTGGAAG
GGACGGCCCC
GGAGTTCARAC
TCTCTTCTGEC
CTTCGGCTCC
GCGATAGAGC
GTGGTGTTITT
GGCCARCCAG
CGCGTTC



Umbellularia californica (California bay) thioesterase mRNA, complete cds., Genbank ACCESSION
M84159 VERSICN M84159.1

AGAGAGAGAG
CCATGAAATA
ATATAATTCT
ATGRARGCTG
CAGCTGAGGS
TACACGGAGA
ATCTTTTICGG
CCCCAGTTGC
ATCAGATCTT
ATGCAGGAGG
ACGACGCTAG
GTGGAACGGET
GCAMATARTG
ACAAGATGTA
CCTGACGAAG
GATGBAATTA
TTGACTCCTC
GCCTGGGTIT
ACTCTTGAAT
TCTGETGGELT
TCTGAGGTAT
ATTAGTGTGA
TCTCCCATGC
ATCATGGTCT
TCAGRAARAMAT
TTTTGTATTC
T

AGAGAGAGAG
ACGGATCCTC
ATATAATTIT
TAATGTTGGC
CGGGARATGC
GCTTGRAARARG
CTGCTCAGAA
TTGATGACCA
ATGAGGTGGGE
CTACACTTAR
AGATGAGTRA
ACCCTACTTG
GCATGCGACG
CCAGCCTTIC
TTAGAGGGGA
AGAAACTACA
GATGGAATGA
TTGAGACCET
ACAGGAGAGA
CGTCGGAGGC
TCAGGGCAAG
TACCCGCAGA
TGTTCGTGAG
GTGGTTTTAG
AACTCRATGG
CTCGGCTTAA

SEQ ID NO: 286

Cuphea calophyila subsp. Mesostemon,. seed-specific acyl-acyl carrier protein thicesterase, Genbank

AGCTAARATTA
TTGCTACTGC
CAACATGGCC
TCGTGATGGC
GCCAARCCTCT
GTTGCCTGAC
GCAGTGGACC
TTITGGALTG
ACCTGACCGC
TCATGCGAAG
GAGAGATCTG
GOGTGATACT
TGATTTCCTT
GGTGCTGATG
GATAGGGCCT
GAAGCTCAAT
TTTGGATGIC
CCCAGACTCC
GTGCACGAGG
TGGGTTAGTG
AACAGAGTGG
ACCCGAGGETG
GATACTTTIIT
ATGTATATAR
GTCAAGGTTA
TCTGTAAGCT

ARAARRABAC
TACTACTACT
ACCACCTCTT
CGGGGCATGA
TTGAAGATGA
TGGAGCATGC
ARTCTAGAGT
CATGGGTTAG
TCCACATCTA
AGTGTGGGARA
ATGTGGGTTIG
CTAGARGTAG
GTCCGGCEACT
AATACAAGGA
GCATTCATIG
GACAGCACTG
AATCAGCATG
ATCTTTGAGA
GATAGCGETGC
TGCGATCACT
AGGCCTAAGC
TAARCTAATGA
AGAAGCTGCA
AAADTAGTCC
TCCAAGTAGT
CTTTCTCTTG

ACCESSION ABE71579 VERSION ABB71579.1

MVAAEASSAL
SAVSLKSGSL
PDTLMDPFGV
NDGEGRTPEM
TGEILIRATS
ICNGLTERWN
VIAMDESKEGS

FSVRIPGTSP
DTQEDTSSSS
DRVVODGVVE
CKRDLIWVVT
VOAMMNOTTE

DLDVNQHVNN
DRSLYQHLLR

SEQ ID NO: 287
Ulmus americana {American elm) acyl-ACP thioesterase, Genbank ACCESSION
VERSION AABT1731.1

GSGALOVEAS
TLFLAAEKOW
LMNHLQETAL
ATATGENGMR
PLPTVEDDGR

SOAPPELNGS
MMLDWEPERP
NEVESVGLLE
REWIVTDEFRT
KLTREDESSA

KPGEFRNWE S
SPPRTFINQL
RQSFSIRSYE
EMHIEVNRYF
RESKFPYEVR
VEYIGWILES
LEDGTDIAKG

NVGLVESSQT
DMLVDPEGLG
DGLGSTREMS
GETLLRATSV
DEIRXGLTFR

SLEVPERSKS
PODWSMLLSAT
IGADRTASIE
TWGEDTIEVNT

BLAPHEFVDS
VPEEVFETOE
RTEWRPEKNAG

VEKGDDTTSP
REVODGLVER
LRNLIWVVTK
WVMMNKLTRR
WSDLDINQHVY
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CCAGAAGTGS
ACTACARMACT
TAGCTTCCGC
AMRCCCAGGAC
TCAATCGGGAC
TCTTTGCAGT
GGAAGCCGAA
TTTTCAGGCG
TACTGGCTGT
TTCTAGGAGA
TGAGACGCAC
AGTECTGGAT
GCARARACAGG
CALGGAGGTT
ATAATGTGGC
CAGATTACAT
TGAACAACCT
GTCATCATAT
TGCGETCCCT
TGCTCCAGET
TTACCGATAG
AAGAAGCATC
GTTTGCATTG
TGTAGTCATG
CATTTAAGCT
CAATARAGTT

NHNGGROVEKA
TTVFVALEKD
TLMNIFQETS
WVSESGKTGM
APVIEDYOKL
LCGLTLEYRR
TNGAISTGKT

PARTEFINQLP
MNNEFSTIRSYET
MOVAVDRYPT
ISKIPEEVWH
NNVEYIGWLL

GARATCTTCC
GTAGCCATTT
TTTCTGCTCG
CAGTGATTTG
CAARGTTCAGT
GATCACAACC
GCCGAAGCTA
CACCTTTIGCC
TATGAATCAC
TGGATTCGGG
GCATGTTGCT
TGGTGCATCT
CGAAATTCTT
GTCCACAATC
TCTCARGGAC
CCAAGGAGGT
CAAATACGTT
TTCCAGCTIC
GACCACTGTC
TGAAGGTGGGE
TTTCAGAGGG
TGTTGAAGTT
CTTGTGCAGA
AADCTTAATA
TTGAAATATG
CGCCTTTCAA

NASARPKANG
WIMLDRESER
LNHCESIGLL
GREWLISDCH
HKLDVETGDS
ECGRD3VLKS
SNGNSIS

AABT1731

DWSMLLAAILT
GCADRTASIET
WGDEVQVISW
EIGPSFIDAP
ESAPPEIHES



HEIASLTLEY RRECGRDSVL NSATEVSDIS QLGKSAVECN HLVRLONGGE IVEGRTVWRP
KRPLYNDGAV VDVEAKTS
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