SEQUENCE LISTING

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

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

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

CGCTGCGCACCAGGGCCGCCAGCTCGCTGATGTCGCTCCAAATGCGGTCCCCCGA
TTTTTTGTTCTTCATCTTCTCCACCTTGGTGGCCTTCTTGGCCAGGGCCTTCAGCTG
CATGCGCACAGACCGTTGAGCTCCTGATCAGCATCCTCAGGAGGCCCTTTGACAA
GCAAGCCCCTGTGCAAGCCCATTCACGGGGTACCAGTGGTGCTGAGGTAGATGG
GTTTGAAAAGGATTGCTCGGTCGATTGCTGCTCATGGAATTGGCATGTGCATGCA
TGTTCACAATATGCCACCAGGCTTTGGAGCAAGAGAGCATGAATGCCTTCAGGC
AGGTTGAAAGTTCCTGGGGGTGAAGAGGCAGGGCCGAGGATTGGAGGAGGAAA
GCATCAAGTCGTCGCTCATGCTCATGTTTTCAGTCAGAGTTTGCCAAGCTCACAG
GAGCAGAGACAAGACTGGCTGCTCAGGTGTTGCATCGTGTGTGTGGTGGGGGGG
GGGGGGTTAATACGGTACGAAATGCACTTGGAATTCCCACCTCATGCCAGCGGA
CCCACATGCTTGAATTCGAGGCCTGTGGGGTGAGAAATGCTCACTCTGCCCTCGT
TGCTGAGGTACTTCAGGCCGCTGAGCTCAAAGTCGATGCCCTGCTCGTCTATCAG
GGCCTGCACCTCTGGGCTGACCGGCTCAGCCTCCTTCGCGGGCATGGAGTAGGCG
CCGGCAGCGTTCATGTCCGGGCCCAGGGCAGCGGTGGTGCCATAAATGTCGGTG
ATGGTGGGGAGGGGGGCCGTCGCCACACCATTGCCGTTGCTGGCTGACGCATGC
ACATGTGGCCTGGCTGGCACCGGCAGCACTGGTCTCCAGCCAGCCAGCAAGTGG
CTGTTCAGGAAAGCGGCCATGTTGTTGGTCCCTGCGCATGTAATTCCCCAGATCA
AAGGAGGGAACAGCTTGGATTTGATGTAGTGCCCAACCGGACTGAATGTGCGAT



GGCAGGTCCCTTTGAGTCTCCCGAATTACTAGCAGGGCACTGTGACCTAACGCAG
CATGCCAACCGCAAAAAAATGATTGACAGAAAATGAAGCGGTGTGTCAATATIT
GCTGTATTTATTCGTTTTAATCAGCAACCAAGTTCGAAACGCAACTATCGTGGTG
ATCAAGTGAACCTCATCAGACTTACCTCGTTCGGCAAGGAAACGGAGGCACCAA
ATTCCAATTTGATATTATCGCTTGCCAAGCTAGAGCTGATCTTTGGGAAACCAAC
TGCCAGACAGTGGACTGTGATGGAGTGCCCCGAGTGGTGGAGCCTCTTCGATTCG
GTTAGTCATTACTAACGTGAACCCTCAGTGAAGGGACCATCAGACCAGAAAGAC
CAGATCTCCTCCTCGACACCGAGAGAGTGTTGCGGCAGTAGGACGACAAG

SEQID NO: 3
Yeast sucrose invertase

MTNETSDRPLVHFTPNKGWMNDPNGLWYDEKDAKWHLYFQYNPNDTVWGTPLE
WGHATSDDLTNWEDQPIAIAPKRNDSGAFSGSMVVDYNNTSGFFNDTIDPRQRCVAI
WTYNTPESEEQYISYSLDGGYTFITEYQKNPVLAANSTQFRDPKVEFWYEPSQKWIMT
AAKSQDYKIEIYSSDDLKSWKLESAFANEGFLGYQYECPGLIEVPTEQDPSKSYWVM
FISINPGAPAGGSFNQYFVGSFNGTHFEAFDNQSRVVDFEGKDYYALQTEFENTDPTYGS
ALGIAWASNWEYSAFVPITNPWRSSMSLVRKFSLNTEYQANPETELINLKAEPILNISN
AGPWSRFATNTTLTKANSYNVDLSNSTGTLEFELVYAVNTTQTISKSVFADLSLWEFK
GLEDPEEYLRMGFEVSASSFFLDRGNSKVKEFVKENPYFITNRMSVNNQPFKSENDLSY
YKVYGLLDONILELYFNDGDVVSTNTYFMTTGNALGSVNMTTGVDNLFYIDKFQVR
EVK

SEQ ID NO: 4
Yeast secretion signal

MLLQAFLFLLAGFAAKISAS

SEQ ID NO: 5
Higher plants secretion signal

MANKSLLLLLLLGSLASG

SEQ ID NO: 6
Consensus eukaryotic secretion signal

MARLPLAALG

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

MANKLLLLLLLLLLPLAASG

SEQID NO: 8
S. cerevisiae sucrose invertase NP_012104

GAATTCCCCAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATATCAAAG
ATACAGTCTCAGAAGACCAAAGGGCTATTGAGACTTTTCAACAAAGGGTAATAT
CGGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTCATCAAAAGGAC
AGTAGAAAAGGAAGGTGGCACCTACAAATGCCATCATTGCGATAAAGGAAAGGC
TATCGTTCAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACG
AGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGAT



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

SEQID NO: 9
TGTTGAAGAATGAGCCGGCGAC
SEQ ID NO: 10

CAGTGAGCTATTACGCACTC



SEQ ID NO: 11
UTEX 329 Prototheca kruegani

TGTTGAAGAATGAGCCGGCGAGTTAAAAAGAGTGGCATGGTTAAAGAAAATACT
CTGGAGCCATAGCGAAAGCAAGTTTAGTAAGCTTAGGTCATTCTTTTTAGACCCG
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTAGTAAAATAACATGGAG
GCCCGAACCGACTAATGTTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC
AGTAGCAGTACAAATAGAGGGGTAAAGCACTGTTTCTTITGTGGGCTTCGAAAGT
TGTACCTCAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGAC
CTTGGGGGATAAGCTCCTTGGTCAAAAGGGAAACAGCCCAGATCACCAGTTAAG
GCCCCAAAATGAAAATGATAGTGACTAAGGATGTGGGTATGTCAAAACCTCCAG
CAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 12
UTEX 1440 Prototheca wickerhamii

TGTTGAAGAATGAGCCGGCGACTTAAAATAAATGGCAGGCTAAGAGATTTAATA
ACTCGAAACCTAAGCGAAAGCAAGTCTTAATAGGGCGTCAATTTAACAAAACTT
TAAATAAATTATAAAGTCATTTATTTTAGACCCGAACCTGAGTGATCTAACCATG
GTCAGGATGAAACTTGGGTGACACCAAGTGGAAGTCCGAACCGACCGATGTTGA
AAAATCGGCGGATGAACTGTGGTTAGTGGTGAAATACCAGTCGAACTCAGAGCT
AGCTGGTTCTCCCCGAAATGCGTTGAGGCGCAGCAATATATCTCGTCTATCTAGG
GGTAAAGCACTGTTTCGGTGCGGGCTATGAAAATGGTACCAAATCGTGGCAAAC
TCTGAATACTAGAAATGACGATATATTAGTGAGACTATGGGGGATAAGCTCCAT
AGTCGAGAGGGAAACAGCCCAGACCACCAGTTAAGGCCCCAAAATGATAATGAA
GTGGTAAAGGAGGTGAAAATGCAAATACAACCAGGAGGTTGGCTTAGAAGCAGC
CATCCTTTAAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 13
UTEX 1442 Prototheca stagnora

TGTTGAAGAATGAGCCGGCGAGTTAAAAAAAATGGCATGGTTAAAGATATTTCT
CTGAAGCCATAGCGAAAGCAAGTTTTACAAGCTATAGTCATTTTTTTTAGACCCG
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTCAAATAACATGGAG
GCCCGAACCGACTAATGGTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC
AGTAGCAACACAAATAGAGGGGTAAAGCACTGTTTCTTTTGTGGGCTTCGAAAGT
TGTACCTCAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGAC
CTTGGGGGATAAGCTCCTTGGTCAAAAGGGAAACAGCCCAGATCACCAGTTAAG
GCCCCAAAATGAAAATGATAGTGACTAAGGACGTGAGTATGTCAAAACCTCCAG
CAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 14
UTEX 288 Prototheca moriformis

TGTTGAAGAATGAGCCGGCGAGTTAAAAAGAGTGGCATGGTTAAAGATAATTCT
CTGGAGCCATAGCGAAAGCAAGTTTAACAAGCTAAAGTCACCCTTTTTAGACCCG
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTAAAATAACATGGAG



GCCCGAACCGACTAATGGTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC
AGTAGCAACACAAATAGAGGGGTAAAGCACTGTTTCTTTTGTGGGCTTCGAAAGT
TGTACCTCAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGAC
CTTGGGGGATAAGCTCCTTGGTCAAAAGGGAAACAGCCCAGATCACCAGTTAAG
GCCCCAAAATGAAAATGATAGTGACTAAGGATGTGGGTATGTTAAAACCTCCAG
CAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG

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

TGTTGAAGAATGAGCCGGCGACTTAAAATAAATGGCAGGCTAAGAGAATTAATA
ACTCGAAACCTAAGCGAAAGCAAGTCTTAATAGGGCGCTAATTTAACAAAACAT
TAAATAAAATCTAAAGTCATTTATTTTAGACCCGAACCTGAGTGATCTAACCATG
GTCAGGATGAAACTTGGGTGACACCAAGTGGAAGTCCGAACCGACCGATGTTGA
AAAATCGGCGGATGAACTGTGGTTAGTGGTGAAATACCAGTCGAACTCAGAGCT
AGCTGGTTCTCCCCGAAATGCGTTGAGGCGCAGCAATATATCTCGTCTATCTAGG
GGTAAAGCACTGTTTCGGTGCGGGCTATGAAAATGGTACCAAATCGTGGCAAAC
TCTGAATACTAGAAATGACGATATATTAGTGAGACTATGGGGGATAAGCTCCAT
AGTCGAGAGGGAAACAGCCCAGACCACCAGTTAAGGCCCCAAAATGATAATGAA
GTGGTAAAGGAGGTGAAAATGCAAATACAACCAGGAGGTTGGCTTAGAAGCAGC
CATCCTTTAAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 16
UTEX 1533 Prototheca wickerhamii

TGTTGAAGAATGAGCCGTCGACTTAAAATAAATGGCAGGCTAAGAGAATTAATA
ACTCGAAACCTAAGCGAAAGCAAGTCTTAATAGGGCGCTAATTTAACAAAACAT
TAAATAAAATCTAAAGTCATTTATTTTAGACCCGAACCTGAGTGATCTAACCATG
GTCAGGATGAAACTTGGGTGACACCAAGTGGAAGTCCGAACCGACCGATGTTGA
AAAATCGGCGGATGAACTGTGGTTAGTGGTGAAATACCAGTCGAACTCAGAGCT
AGCTGGTTCTCCCCGAAATGCGTTGAGGCGCAGCAATATATCTCGTCTATCTAGG
GGTAAAGCACTGTTTCGGTGCGGGCTATGAAAATGGTACCAAATCGTGGCAAAC
TCTGAATACTAGAAATGACGATATATTAGTGAGACTATGGGGGATAAGCTCCAT
AGTCGAGAGGGAAACAGCCCAGACCACCAGTTAAGGCCCCAAAATGATAATGAA
GTGGTAAAGGAGGTGAAAATGCAAATACAACCAGGAGGTTGGCTTAGAAGCAGC
CATCCTTTAAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 17
UTEX 1434 Prototheca moriformis

TGTTGAAGAATGAGCCGGCGAGTTAAAAAGAGTGGCGTGGTTAAAGAAAATTCT
CTGGAACCATAGCGAAAGCAAGTTTAACAAGCTTAAGTCACTTTTTTTAGACCCG
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTAAAATAACATGGAG
GCCCGAACCGACTAATGGTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC
AGTAGCAACACAAATAGAGGGGTAAAGCACTGTTTCTTTTGTGGGCTCCGAAAG
TTGTACCTCAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGA
CCTTGGGGGATAAGCTCCTTGGTCGAAAGGGAAACAGCCCAGATCACCAGTTAA



GGCCCCAAAATGAAAATGATAGTGACTAAGGATGTGAGTATGTCAAAACCTCCA
GCAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 18
UTEX 1438 Prototheca zopfii

TGTTGAAGAATGAGCCGGCGAGTTAAAAAGAGTGGCATGGTTAAAGAAAATTCT
CTGGAGCCATAGCGAAAGCAAGTTTAACAAGCTTAAGTCACTTTTTTTAGACCCG
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTAAAATAACATGGAG
GCCCGAACCGACTAATGGTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC
AGTAGCAACACAAATAGAGGGGTAAAGCACTGTTTCTTTCGTGGGCTTCGAAAG
TTGTACCTCAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGA
CCTTGGGGGATAAGCTCCTTGGTCAAAAGGGAAACAGCCCAGATCACCAGTTAA
GGCCCCAAAATGAAAATGATAGTGACTAAGGATGTGAGTATGTCAAAACCTCCA
GCAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 19
UTEX 1436 Prototheca moriformis

TGTTGAAGAATGAGCCGGCGACTTAGAAAAGGTGGCATGGTTAAGGAAATATTC
CGAAGCCGTAGCAAAAGCGAGTCTGAATAGGGCGATAAAATATATTAATATTTA
GAATCTAGTCATTTTTTCTAGACCCGAACCCGGGTGATCTAACCATGACCAGGAT
GAAGCTTGGGTGATACCAAGTGAAGGTCCGAACCGACCGATGTTGAAAAATCGG
CGGATGAGTTGTGGTTAGCGGTGAAATACCAGTCGAACCCGGAGCTAGCTGGTT
CTCCCCGAAATGCGTTGAGGCGCAGCAGTACATCTAGTCTATCTAGGGGTAAAGC
ACTGTTTCGGTGCGGGCTGTGAGAACGGTACCAAATCGTGGCAAACTCTGAATAC
TAGAAATGACGATGTAGTAGTGAGACTGTGGGGGATAAGCTCCATTGTCAAGAG
GGAAACAGCCCAGACCACCAGCTAAGGCCCCAAAATGGTAATGTAGTGACAAAG
GAGGTGAAAATGCAAATACAACCAGGAGGTTGGCTTAGAAGCAGCCATCCTTTA
AAGAGTGCGTAATAGCTCACTG

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

MSNSSNASESLFPATSEQPYRTAFHFQPPOQNWMNDPNGPMCYNGVYHLFYQYNPFG
PLWNLRMYWAHSVSHDLINWIHLDLAFAPTEPFDINGCLSGSATVLPGNKPIMLYTG
IDTENRQVOQNLAVPKDLSDPYLREWVKHTGNPISLPEEIQPDDFRDPTTTWLEEDGT
WRLLVGSQKDKTGIAFLYHSGDFVNWTKSDSPLHKVSGTGMWECVDFFPVWVDST
NGVDTSINPSNRVKHVLKLGIQDHGKDCYLIGKYSADKENY VPEDELTLSTLRLDY
GMY YASKSFFDPVKNRRIMTAWVNESDSEADVIARGWSGVQSFPRSLWLDKNQKQ
LLQWPIEEIEMLHQNEVSFHNKKLDGGSSLEVLGITASQADVKISFKLANLEEAEELD
PSWVDPQLICSENDASKKGKFGPFGLLALASSDLREQTAIFFRVFRKNGRYVVLMCS
DQSRSSMKNGIEKRTYGAFVDIDPQQDEISLRTLIDHSIVESFGGRGKTCITTRVYPTL
AIGEQARLFAFNHGTESVEISELSAWSMKKAQMKVEEP

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



MFLKYILASGICLVSLLSSTNAAPRHLYVKRYPVIYNASNITEVSNSTTVPPPPFVNTT

APNGTCLGNYNEYLPSGYYNATDRPKIHFTPSSGFMNDPNGLVYTGGVYHMEFQYS

PKTLTAGEVHWGHTVSKDLIHWENYPIAIYPDEHENGVLSLPFSGSAVVDVHNSSGL
FSNDTIPEERIVLIYTDHWTGVAERQAIAYTTDGGYTFKKYSGNPVLDINSLQFRDPK

VIWDFDANRWVMIVAMSOQONYGIAFYSSYDLIHWTELSVESTSGYLGLQYECPGMAR
VPVEGTDEYKWVLFIISINPGAPLGGSVVQYFVGDWNGTNFVPDDGQTRFVDLGKDFE
YASALYHSSSANADVIGVGWASNWQYTNQAPTQVFRSAMTVARKFTLRDVPQNPM
TNLTSLIQTPLNVSLLRDETLFTAPVINSSSSLSGSPITLPSNTAFEFNVTLSINYTEGCT

TGYCLGRIIDSDDPYRLQSISVDVDFAASTLVINRAKAQMGWENSLFTPSFANDIYTY

GNVTLYGIVDNGLLELYVNNGEKTYTNDFFFLQGATPGQISFAAFQGVSENNVTVTP
LKTIWNC

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

MIQLSPLLLLPLFSVENSIADASTEYLRPQIHLTPDQGWMNDPNGMFYDRKDKLWHYV
YFQHNPDKKSIWATPVIWGHSTSKDLLTWDYHGNALEPENDDEGIFSGSVVVDRNN
TSGFENDSTDPEQRIVAIYTNNAQLQTQEIAYSLDKGYSFIKYDQNPVINVNSSQQRD
PKVLWHDESNQWIMVVAKTQEFKVQIYGSPDLKKWDLKSNFTSNGYLGFQYECPG
LFKLPIENPLNDTVTSKWVLLLAINPGSPLGGSINEYFIGDFDGTTFHPDDGATREFMDI
GKDFYAFQSFDNTEPEDGALGLAWASNWQYANTVPTENWRSSMSLVRNYTLKYVD
VNPENYGLTLIQKPVYDTKETRLNETLKTLETINEYEVNDLKLDKSSFVATDENTERN
ATGVFEFDLKFTQTDLKMGYSNMTTQFGLYIHSQTVKGSQETLQLVEFDTLSTTWYID
RTTQHSFQRNSPVFTERISTY VEKIDTTDQGNVYTLYGVVDRNILELYFNDGSIAMTN
TFFFREGKIPTSFEVVCDSEKSFITIDELSVRELARK

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

MVQVLSVLVIPLLTLFFGYVASSSIDLSVDTSEYNRPLIHFTPEKGWMNDPNGLFYDK
TAKLWHLYFQYNPNATAWGQPLYWGHATSNDLVHWDEHEIAIGPEHDNEGIFSGSI
VVDHNNTSGFENSSIDPNQRIVAIYTNNIPDLQTQDIAFSLDGGYTFIKYENNPVIDVS
SNQFRDPKVFWHERFKSMDHGCSEIARVKIQIFGSANLKNWVLNSNESSGYYGNQY
GMSRLIEVPIENSDKSKWVMFELAINPGSPLGGSINQYFVGDEFDGFQFVPDDSQTREVD
IGKDFYAFQTFSEVEHGVLGLAWASNWQYADQVPTNPWRSSTSLARNYTLRY VIOM
LKLTANIDKSVLPDSINVVDKLKKKNVKLTNKKPIKTNFKGSTGLFDENITFKVLNLN
VSPGKTHEDILINSQELNSSVDSIKIGFDSSQSLFYIDRHIPNVEFPRKQFFTDKLAAYL
EPLDYDQDLRVESLYGIVDKNIIELYFNDGTVAMTNTFFMGEGKYPHDIQIVTDTEEP
LFELESVIIRELNK

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

MATSRLTPAYDLKNAAAAVYTPLPEQPHSAEVEIRDRKPFKIISAIILSSLLLLALILVA
VNYQAPPSHSSGDNSQPAAVMPPSRGVSQGVSEKAFRGASGAGNGVSFAWSNLMLS
WOQRTSYHFQPVKNWMNDPNGPLYYKGWYHLFYQYNPDSAVWGNITWGHAVSTD
LINWLHLPFAMVPDQWYDVNGVWTGSATILPDGRIVMLYTGDTDDYVQDQNLAFP
ANLSDPLLVDWVKYPNNPVIYPPPGIGVKDFRDPTTAGTAGMQNGQRLVTIGSKVG
KTGISLVYETTNFTTFKLLYGVLHAVPGTGMWECVDLYPVSTTGENGLDTSVNGLG
VKHVLKTSLDDDKHDYYALGTYDPVKNKWTPDNPDLDVGIGLRLDYGKYYAARTE



YDOQNKQRRILWGWIGETDLEAVDLMKGWASLQAIPRTIVEDKKTGTNVLQRPEEEV
ESWSSGDPITQRRIFEPGSVVPIHVSGATQLDITASFEVDETLLETTSESHDAGYDCSN
SGGAGTRGSLGPFGLLVVADEKLSELTPVYLY VAKGGDGKAKAHLCAYQTRSSMAS
GVEKEVYGSAVPVLDGENYSARILIDHSIVESFAQAGRTCVRSRDYPTKDIYGAARCF
FFENNATEASVRASLKAWQMKSFIRPYPFIPDQKS

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

MSSDDLESPPSSYLPIPPSDEFHDQPPPLRSWLRLLSIPLALMFLLFLATFLSNLESPPSD
SGLVSDPVTFDVNPAVVRRGKDAGVSDKTSGVDSGFVLDPVAVDANSVVVHRGKD
AGVSDKTSGVDSGLLKDSPLGPYPWTNOQMLSWQRTGFHFQPVKNWMNDPNGPLYY
KGWYHFFYQYNPEGAVWGNIAWGHAVSRDLVHWTHLPLAMVPDQWYDINGVWT
GSATILPDGQIVMLYTGATNESVQVQNLAVPADQSDTLLLRWKKSEANPILVPPPGIG
DKDFRDPTTAWYEPSDDTWRIVIGSKDSSHSGIAIVY STKDFINYKLIPGILHAVERVG
MWECVDFYPVATADSSHANHGLDPSARPSPAVKHVLKASMDDDRHDYYAIGTYDP
AQNTWVPDDASVDVGIGLRYDWGKEFYASKTFYDHAKKRRILWSWIGETDSETADIA
KGWASLQGVPRTVLLDVKTGSNLITWPVVEIESLRTRPRDFSGITVDAGSTFKLDVG
GAAQLDIEAEFKISSEELEAVKEADVSYNCSSSGGAAERGVLGPFGLLVLANQDLTE
QTATYFYVSRGMDGGLNTHFCQDEKRSSKASDIVKRIVGHSVPVLDGESFALRILVD
HSIVESFAQGGRASATSRVYPTEAIYNNARVEFVENNATGAKVTAQSLKVWHMSTAI
NEIYDPATSVM

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

LFYQYNPNGVIWGPPVWGHSTSKDLVNWVPQPLTMEPEMAANINGSWSGSATILPG
NKPAILFTGLDPKYEQVQVLAYPKDTSDPNLKEWFLAPQNPVMEPTPQNQINATSEFR
DPTTAWRLPDGVWRLLIGSKRGQRGLSLLFRSRDFVHWVQAKHPLYSDKLSGMWE
CPDFFPVYANGDOQMGVDTSIIGSHVKHVLKNSLDITKHDIYTIGDYNIKKDAYTPDIG
YMNDSSLRYDYGKYYASKTFFDDAKKERILLGWANESSSVEDDIKKGWSGIHTIPRK
IWLDKLGKQLIQWPIANIEKLRQKPVNIYRKVLKGGSQIEVSGITAAQADVEISFKIKD
LKNVEKFDASWTSPQLLCSKKGASVKGGLGPFGLLTLASXGLEEYTAVEFRIFKAYD
NKEFVVLMCSDQSRSSLNPTNDKTTYGTFVDVNPIREGLSLRVLIDHSVVESFGAKGK
NVITARVYPTLAINEKAHLYVENRGTSNVEITGLTAWSMKKANIA

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

MTDFTPETPVLTPIRDHAAELAKAFEAGVAEMAAKRNNRWYPKYHIASNGGWINDPN
GLCFYKGRWHVEFYQLHPYGTQWGPMHWGHVSSTDMLNWKREPIMFAPSLEQEKD
GVEFSGSAVIDDNGDLRFYYTGHRWANGHDNTGGDWQVQMTALPDNDELTSATKQ
GMIIDCPTDKVDHHYRDPKVWKTGDTWYMTFGVSSEDKRGOMWLESSKDMVRWE
YERVLFQHPDPDVEMLECPDFFPIKDKDGNEKW VIGFSAMGSKPSGFMNRNVNNAG
YMIGTWEPGGEFKPETEFRLWDCGHNY Y APQSFNVDGRQIVYGWMSPEFVQPIPMED
DGWCGQLTLPREITLDDDGDVVTAPVAEMEGLREDTLDHGSITLDMDGEQVIADDA
EAVEIEMTIDLAASTADRAGLKIHATEDGAYTYVAYDDQIGRVVVDRQAMANGDH
GYRAAPLTDAELASGKLDLRVFVDRGSVEVYVNGGHQVLSSYSYASEGPRAIKLVA
EFGNLKVESLKLHHMKSIGLE



SEQ ID NO: 28
Saccharomyces cerevisiae Invertase: Genbank Accession No. NP_012104

MLLQAFLFLLAGFAAKISASMTNETSDRPLVHFTPNKGWMNDPNGLWYDEKDAKW
HLYFQYNPNDTVWGTPLFWGHATSDDLTNWEDQPIAIAPKRNDSGAFSGSMVVDY
NNTSGFENDTIDPRQRCVAIWTYNTPESEEQYISYSLDGGYTFTEYQKNPVLAANSTQ
FRDPKVIFWYEPSQKWIMTAAKSQDYKIEIYSSDDLKSWKLESAFANEGFLGYQYECP
GLIEVPTEQDPSKSYWVMIISINPGAPAGGSFNQYFVGSENGTHFEAFDNQSRVVDFEG
KDYYALQTFENTDPTYGSALGIAWASNWEYSAFVPTNPWRSSMSLVRKEFSLNTEYQ
ANPETELINLKAEPILNISNAGPWSRFATNTTLTKANSYNVDLSNSTGTLEFELVYAV
NTTQTISKSVFADLSLWFKGLEDPEEYLRMGFEVSASSFFLDRGNSKVKEFVKENPYFT
NRMSVNNQPFKSENDLSYYKVYGLLDOQNILELYENDGDVVSTNTYFMTTGNALGSV
NMTTGVDNLFYIDKFQVREVK

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

MESPSYKNLIKAEDAQKKAGKRLLSSEWYPGFHVTPLTGWMNDPNGLIFFKGEYHL
FYQYYPFAPVWGPMHWGHAKSRDLVHWETLPVALAPGDLFDRDGCFSGCAVDNN
GVLTLIYTGHIVLSNDSPDAIREVQCMATSIDGIHFQKEGIVLEKAPMPQVAHFRDPR
VWKENDHWIMVVGYRTDDEKHQGIGHVALYRSENLKDWIFVKTLLGDNSQLPLGK
RAFMWECPDFFSLGNRSVLMFESPQGLKASGYKNRNLFQNGYILGKWQAPQFTPETS
FQELDYGHDFYAAQRFEAKDGROQILIAWFDMWENQKPSQRDGWAGCMTLPRKLDL
IDNKIVMTPVREMEILRQSEKIESVVTLSDAEHPFTMDSPLQEIELIFDLEKSSAYQAG
LALRCNGKGQETLLYIDRSQNRIILDRNRSGQNVKGIRSCPLPNTSKVRLHIFLDRSSIE
IFVGDDQTQGLYSISSRIFPDKDSLKGRLFAIEGYAVEDSFKRWTLQDANLAAFSSDA
C

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

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERSALRGRAPDWSMLFAVITTIFSAAEKQ
WINLEWKPKPNPPQLLDDHFGPHGLVFRRTFAIRSYEVGPDRSTSIVAVMNHLQEAA
LNHAKSVGILGDGFGTTLEMSKRDLIWVVKRTHVAVERYPAWGDTVEVECWVGAS
GNNGRRHDFLVRDCKTGEILTRCTSLSVMMNTRTRRLSKIPEEVRGEIGPAFIDNVAV
KDEEIKKPQKLNDSTADYIQGGLTPRWNDLDINQHVNNIKYVDWILETVPDSIFESHH
ISSFTIEYRRECTMDSVLQSLTTVSGGSSEAGLVCEHLLQLEGGSEVLRAKTEWRPKL
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.

GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC
CGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGC
TGGGCAGTGCTGCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG
TGTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA



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

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

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERSALRGRAQLPDWSRLLTAITTVFVKSK
RPDMHDRKSKRPDMLVDSFGLESTVQDGLVFRQSFEFSIRSYEIGTDRTASIETLMNHLQ
ETSLNHCKSTGILLDGFGRTLEMCKRDLIWVVIKMQIKVNRYPAWGDTVEINTRESR
LGKIGMGRDWLISDCNTGEILVRATSAYAMMNQKTRRLSKLPYEVHQEIVPLEFVDSP
VIEDSDLKVHKFKVKTGDSIQKGLTPGWNDLDVNQHVSNVKYIGWILESMPTEVLET
QELCSLALEYRRECGRDSVLESVTAMDPSKVGVRSQYQHLLRLEDGTAIVNGATEW
RPKNAGANGAISTGKTSNGNSVS

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

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

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

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERSALRGRAPDWSMLFAVITTIFSAAEKQ

WTNLEWKPKPKLPQLLDDHFGLHGLVFRRTFAIRSYEVGPDRSTSILAVMNHMOQEA
TLNHAKSVGILGDGFGTTLEMSKRDLMWVVRRTHVAVERYPTWGDTVEVECWIGA
SGNNGMRRDFLVRDCKTGEILTRCTSLSVLMNTRTRRLSTIPDEVRGEIGPAFIDNV A
VKDDEIKKLQKLNDSTADYIQGGLTPRWNDLDVNQHVNNLKY VAW VFETVPDSIFE
SHHISSFTLEYRRECTRDSVLRSLTTVSGGSSEAGLVCDHLLQLEGGSEVLRARTEWR
PKLTDSFRGISVIPAEPRV

SEQID NO: 35

Relevant codon optimized expression construct of Umbellularia californica FATB1 cDNA
with Prototheca moriformis delta 12 fatty acid desaturase transit peptide.
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GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC
CGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGC
TGGGCAGTGCTGCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG
TGTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA
TTTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTTCAGCTACAACGGCAGGAGTC
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT
GCGCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGG
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC
GTCCCTTGACGGCGCTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGC
AGAGGCGGCGGCAGCAGAGCGGCGGCAGCAGCGGCGGGGGCCACCCTTCTTGCG
GGGTCGCGCCCCAGCCAGCGGTGATGCGCTGATCCCAAACGAGTTCACATTCATT
TGCATGCCTGGAGAAGCGAGGCTGGGGCCTTTGGGCTGGTGCAGCCCGCAATGG
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG
TTCCATAGTGCATTGGACTGCATTTGGGTGGGGCGGCCGGCTGTTTCTTTCGTGTT
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT
CGTGTGCACGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC
TCCACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGC
CCAGCAGACCATCGGCTGCTCCGACGCCGCCGTGTTCCGCCTGTCCGCCCAGGGC
CGCCCCGTGCTGTTCGTGAAGACCGACCTGTCCGGCGCCCTGAACGAGCTGCAGG
ACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCGTGCCCTGCGCCGCCAET
GCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGCTGCTGGGCGAGGTGCC
CGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACC
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG
TGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT
TCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACCTGGTGGTGACCCACG
GCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTCAT
CGACTGCGGCCGCCTGGGCGTGGCCGACCGCTACCAGGACATCGCCCTGGCCAC
CCGCGACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCT
GTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC
GCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA
CGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC
CACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCG
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GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCT
GATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGAC
ACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCA
ACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCG
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC
ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTC
GTTTCAGTCACAACCCGCAAACACTAGTATGGCTATCAAGACGAACAGGCAGCC
TGTGGAGAAGCCTCCGTTCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCA
CTGTTTCGAGCGCTCGGCGCTTCGTGGGCGCGCCCCCGACTGGTCCATGCTGTTC
GCCGTGATCACCACCATCTTCAGCGCCGCCGAGAAGCAGTGGACCAACCTGGAG
TGGAAGCCCAAGCCCAAGCTGCCCCAGCTGCTGGACGACCACTTCGGCCTGCAC
GGCCTGGTGTTCCGCCGCACCTTCGCCATCCGCTCCTACGAGGTGGGCCCCGACC
GCAGCACCTCCATCCTGGCCGTGATGAACCACATGCAGGAGGCCACCCTGAACC
ACGCCAAGAGCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGT
CCAAGCGCGACCTGATGTGGGTGGTGCGCCGCACCCACGTGGCCGTGGAGCGCT
ACCCCACCTGGGGCGACACCGTGGAGGTGGAGTGCTGGATCGGCGCCAGCGGCA
ACAACGGCATGCGCCGCGACTTCCTGGTGCGCGACTGCAAGACCGGCGAGATCC
TGACCCGCTGCACCTCCCTGAGCGTGCTGATGAACACCCGCACCCGCCGCCTGAG
CACCATCCCCGACGAGGTGCGCGGCGAGATCGGCCCCGCCTTCATCGACAACGT
GGCCGTGAAGGACGACGAGATCAAGAAGCTGCAGAAGCTGAACGACTCCACCGC
CGACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACGACCTGGACGTGAACCA
GCACGTGAACAACCTGAAGTACGTGGCCTGGGTGTTCGAGACCGTGCCCGACAG
CATCTTCGAGTCCCACCACATCAGCTCCTTCACCCTGGAGTACCGCCGCGAGTGC
ACCCGCGACTCCGTGCTGCGCAGCCTGACCACCGTGAGCGGCGGCAGCTCCGAG
GCCGGCCTGGTGTGCGACCACCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGCTG
CGCGCCCGCACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGC
GTGATCCCCGCCGAGCCCCGCGTGATGGACTACAAGGACCACGACGGCGACTAC
AAGGACCACGACATCGACTACAAGGACGACGACGACAAGTGATGACTCGAGGC
AGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACT
GTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAAC
AGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTG
TGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCA
TCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCC
TGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTAC
TGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGG
AACACAAATGGAAAGCTT

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

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERSALRGRAPANGSAVTLKSGSLNTQEDT
LSSSPPPRAFFNQLPDWSMLLTAITTVEFVAPEKRWTMFEDRKSKRPNMLMDSFGLERV
VOQDGLVFRQSFSIRSYEICADRTASIETVMNHVQETSLNQCKSIGLLDDGFGRSPEMC
KRDLIWVVTRMKIMVNRYPTWGDTIEVSTWLSQSGKIGMGRDWLISDCNTGEILVR
ATSVY AMMNQKTRRFSKLPHEVRQEFAPHFLDSPPAIEDNDGKLQKFDVKTGDSIRK
GLTPGWYDLDVNQHVSNVKYIGWILESMPTEVLETQELCSLTLEYRRECGRDSVLES
VTSMDPSKVGDRFQYRHLLRLEDGADIMKGRTEWRPKNAGTNGAISTGKT
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SEQ ID NO: 37
Relevant codon optimized expression construct of Cuphea palustris C8 preferring
thioesterase cDNA with Prototheca moriformis delta 12 fatty acid desaturase transit peptide.

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

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

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERSALRGRAPANGSAVNLKSGSLNTQEDT
SSSPPPRAFLNQLPDWSMLLTAITTVEFVAAEKQWTMLDRKSKRPDMLVDSVGLKSIV
RDGLVSRQSFLIRSYEIGADRTASIETLMNHLQETSINHCKSLGLLNDGFGRTPGMCK
NDLIWVLTKMQIMVNRYPTWGDTVEINTWESQSGKIGMASDWLISDCNTGEILIRAT
SVWAMMNOQKTRREFSRLPYEVRQELTPHFVDSPHVIEDNDQKLHKFDVKTGDSIRKG
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LTPRWNDLDVNQHVSNVKYIGWILESMPIEVLETQELCSLTVEYRRECGMDSVLESV
TAVDPSENGGRSQYKHLLRLEDGTDIVKSRTEWRPKNAGTNGAISTSTAKTSNGNSA
SDDDDKLG

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

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

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

MATASTFSAFNARCGDLRRSAGSGPRRPARPLPVRGRAAQAATRVNGSKVGLKTDT
NKLEDAPFIPSSAPRTFYNQLPDWSVLLAAITTIFLAAEKQWTLIDWKRGGPDMLSDA
FGLPKIIENGLLYRQKFSIRSYEIGADQTASIEFTIMNHLQETALNHVKCAGLLGNGFG
STPEMSKMNLIWVVTKMQVLVEHYPSWGDVIEVDTWAAASGKNGMRRDWHVRD
WQTGQTIMRASSNWVMMNQNTRRLSKFPEEVRAEIEPYFMERAPVIDDDNRKLPKL
DDDTADHVRNGLTPRWSDLDVNQHVKNVKYIGWILESAPISILESHELASMTLEYRR
ECGRDSVLQSLTSVSNNCTDGSEELPIECQHLLRNEGGSEIVKGRTEWRPKKCGPFGA
GRP

SEQ ID NO: 41

Relevant codon optimized coding region of Iris germanica C14 preferring thioesterase with
Chlorella protothecoides stearoyl ACP desaturase transit peptide.

18



ACTAGTATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACC
TGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCG
CGGGCGCGCCGCCCAGGCGGCCACCCGCGTGAACGGCAGCAAGGTGGGCCTGAA
GACCGACACCAACAAGCTGGAGGACGCGCCCTTCATCCCCTCGTCCGCCCCCCGC
ACCTTCTACAACCAGCTGCCCGACTGGAGCGTCCTGCTGGCGGCCATCACCACCA
TCTTCCTGGCGGCCGAGAAGCAGTGGACCCTGATCGACTGGAAGCGCGGCGGCC
CCGACATGCTGTCGGACGCGTTCGGCCTGCCCAAGATCATCGAGAACGGCCTGCT
GTACCGCCAGAAGTTCTCCATCCGCAGCTACGAGATCGGCGCCGACCAGACCGC
CTCGATCGAGACCCTGATGAACCACCTGCAGGAGACCGCGCTGAACCACGTCAA
GTGCGCCGGCCTGCTGGGCAACGGCTTCGGCTCCACCCCCGAGATGAGCAAGAT
GAACCTGATCTGGGTGGTCACCAAGATGCAGGTGCTGGTCGAGCACTACCCCTCG
TGGGGCGACGTGATCGAGGTGGACACCTGGGCGGCCGCGTCCGGCAAGAACGGC
ATGCGCCGCGACTGGCACGTCCGCGACTGGCAGACCGGCCAGACCATCATGCGC
GCCAGCTCGAACTGGGTGATGATGAACCAGAACACCCGCCGCCTGTCCAAGTTC
CCCGAGGAGGTCCGCGCCGAGATCGAGCCCTACTTCATGGAGCGCGCCCCCGTG
ATCGACGACGACAACCGCAAGCTGCCCAAGCTGGACGACGACACCGCGGACCAC
GTGCGCAACGGCCTGACCCCCCGCTGGAGCGACCTGGACGTGAACCAGCACGTC
AAGAACGTGAAGTACATCGGCTGGATCCTGGAGTCGGCCCCCATCTCCATCCTGG
AGAGCCACGAGCTGGCCTCGATGACCCTGGAGTACCGCCGCGAGTGCGGCCGCG
ACTCCGTCCTGCAGAGCCTGACCTCGGTGTCCAACAACTGCACCGACGGCAGCG
AGGAGCTGCCCATCGAGTGCCAGCACCTGCTGCGCAACGAGGGCGGCTCGGAGA
TCGTCAAGGGCCGCACCGAGTGGCGCCCCAAGAAGTGCGGCCCCTTCGGCGCCG
GCCGCCCCTGACTCGAG

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

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERSALRGRAANAHTVPKINGNKAGLLTPM
ESTKDEDIVAAPTVAPKRTFINQLPDWSMLLAAITTIFLAAEKQWTNLDWKPRRPDM
LVDEFDPFSLGRFVQDGLIFRQNFSIRSYEIGADRTASIETLMNHLQETALNHVRCIGLL
DDGEFGSTPEMTRRDLIWVVTRMQVLVDRYPSWGDVIEVDSWVTPSGKNGMKREWF
LRDCKTGEILTRATSVWVMMNKRTRRLSKIPEEVRVEIEPY FVEHGVLDEDSRKLPK
LNDNTANYIRRGLAPRWSDLDVNQHVNNVKYIGWILESVPSSLLESHELYGMTLEY
RKECGKDGLLQSLTAVASDYGGGSLEAGVECDHLLRLEDGSEIMRGKTEWRPKRAA
NTTYFGSVDDIPPANNA

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

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

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

MATASTFSAFNARCGDLRRSAGSGPRRPARPLPVRGRASMLLSAVTTVEGVAEKQW
PMLDRKSKRPDMLVEPLGVDRIVYDGVSFRQSFSIRSYEIGADRTASIETLMNMEQET
SLNHCKIIGLLNDGFGRTPEMCKRDLIWVVTKMQIEVNRYPTWGDTIEVNTWVSASG
KHGMGRDWLISDCHTGEILIRATSVWAMMNQKTRRLSKIPYEVRQEIEPQFVDSAPV
IVDDRKFHKLDLKTGDSICNGLTPRWTDLDVNQHVNNVKYIGWILQSVPTEVFETQE
LCGLTLEYRRECGRDSVLESVTAMDPSKEGDRSLYQHLLRLEDGADIVKGRTEWRP
KNAGAKGAILTGKTSNGNSIS

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

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

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

MATASTFSAFNARCGDLRRSAGSGPRRPARPLPVRGRAQLPDWSMLLAAITTLFLAA
EKQWMMLDWKPKRPDMLVDPFGLGRFVQDGLVEFRNNFEFSIRSYEIGADRTASIETLM
NHLQETALNHVKSVGLLEDGLGSTREMSLRNLIWVVTKMQVAVDRYPTWGDEVQV
SSWATAIGKNGMRREWIVIDFRTGETLLRATSVWVMMNKLTRRISKIPEEVWHEIGP
SFIDAPPLPTVEDDGRKLTRFDESSADFIRKGLTPRWSDLDINQHVNNVKYIGWLLES
APPEIHESHEIASLTLEYRRECGRDSVLNSATKVSDSSQLGKSAVECNHLVRLOQNGGE
IVKGRTVWRPKRPLYNDGAVVDVPAKTS

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

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

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

ACTAGTATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAAGCCTCCGTTCACG

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

ACTAGTATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACC
TGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCG
CGGGCGCGCC

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

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

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

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

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

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

SEQ ID NO: 53

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

GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC
CGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGC
TGGGCAGTGCTGCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG
TGTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA
TTTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTTCAGCTACAACGGCAGGAGTC
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT
GCGCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGG
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC
GTCCCTTGACGGCGCTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGC
AGAGGCGGCGGCAGCAGAGCGGCGGCAGCAGCGGCGGGGGCCACCCTTCTTGCG
GGGTCGCGCCCCAGCCAGCGGTGATGCGCTGATCCCAAACGAGTTCACATTCATT
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TGCATGCCTGGAGAAGCGAGGCTGGGGCCTTTGGGCTGGTGCAGCCCGCAATGG
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG
TTCCATAGTGCATTGGACTGCATTTGGGTGGGGCGGCCGGCTGTTTCTTTCGTGTT
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT
CGTGTGCACGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC
TCCACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGC
CCAGCAGACCATCGGCTGCTCCGACGCCGCCGTGTTCCGCCTGTCCGCCCAGGGC
CGCCCCGTGCTGTTCGTGAAGACCGACCTGTCCGGCGCCCTGAACGAGCTGCAGG
ACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCGTGCCCTGCGCCGCCAET
GCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGCTGCTGGGCGAGGTGCC
CGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACC
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG
TGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT
TCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACCTGGTGGTGACCCACG
GCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTCAT
CGACTGCGGCCGCCTGGGCGTGGCCGACCGCTACCAGGACATCGCCCTGGCCAC
CCGCGACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCT
GTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC
GCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA
CGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC
CACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCG
GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCT
GATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTCCTTTCTTGCGCTATGAC
ACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCA
ACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCG
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTAC
ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTC
GTTTCAGTCACAACCCGCAAACACTAGTATGGCCACCGCATCCACTTTCTCGGCG
TTCAATGCCCGCTGCGGCGACCTGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCC
CAGCGAGGCCCCTCCCCOTGCGCGGGCGCGCCCCCGACTGGTCCATGCTGTTCGC
CGTGATCACCACCATCTTCAGCGCCGCCGAGAAGCAGTGGACCAACCTGGAGTG
GAAGCCCAAGCCCAAGCTGCCCCAGCTGCTGGACGACCACTTCGGCCTGCACGG
CCTGGTGTTCCGCCGCACCTTCGCCATCCGCTCCTACGAGGTGGGCCCCGACCGC
AGCACCTCCATCCTGGCCGTGATGAACCACATGCAGGAGGCCACCCTGAACCAC
GCCAAGAGCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGTCC
AAGCGCGACCTGATGTGGGTGGTGCGCCGCACCCACGTGGCCGTGGAGCGCTAC
CCCACCTGGGGCGACACCGTGGAGGTGGAGTGCTGGATCGGCGCCAGCGGCAAC
AACGGCATGCGCCGCGACTTCCTGGTGCGCGACTGCAAGACCGGCGAGATCCTG
ACCCGCTGCACCTCCCTGAGCGTGCTGATGAACACCCGCACCCGCCGCCTGAGCA
CCATCCCCGACGAGGTGCGCGGCGAGATCGGCCCCGCCTTCATCGACAACGTGG

29



CCGTGAAGGACGACGAGATCAAGAAGCTGCAGAAGCTGAACGACTCCACCGCCG
ACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACGACCTGGACGTGAACCAGC
ACGTGAACAACCTGAAGTACGTGGCCTGGGTGTTCGAGACCGTGCCCGACAGCA
TCTTCGAGTCCCACCACATCAGCTCCTTCACCCTGGAGTACCGCCGCGAGTGCAC
CCGCGACTCCGTGCTGCGCAGCCTGACCACCGTGAGCGGCGGCAGCTCCGAGGC
CGGCCTGGTGTGCGACCACCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGCTGCG
CGCCCGCACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGCGTG
ATCCCCGCCGAGCCCCGCGTGATGGACTACAAGGACCACGACGGCGACTACAAG
GACCACGACATCGACTACAAGGACGACGACGACAAGTGACTCGAGGCAGCAGC
AGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCG
CCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCA
GTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATT
TGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAAC
CGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCAC
TGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACC
TGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAA
ATGGAAAGCTTGAGCTC

SEQ ID NO: 54

Relevant expression construct for codon optimized coding region of Ulmus americana broad
specificity thioesterase with Chlorella protothecoides stearoyl ACP desaturase transit
peptide.

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

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

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

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

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

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

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

GGCCCAGGGCCCTGCGGATGGCCCACACCAGATCTAGCCTCTCTTATGCCATGCC
CGCCTCGCTGCCCGTCGTATCCCCCCGCCGATCCGCGCGTAGGGGACCGCGGCCT
GACCCACGCCACGAAAGAGCTTTGCTCCTCAATTTCTCGCCAACAGAACCGTATC
AAACGCTCAACGCCTATCCCGAACAATCCGTATTCACACCAAATCGAGTATACCG
GACTGGTTTGCCTAGTCTTGAAGGAAATGATCCCGTCCATGCTCGGAAGGGGGA
GCGGGCGGAGGATCCTACTCATCTCTGAAATGGGATTGGTCCGAAGATGGGTTG
GGCAAGCACGTGCCAAACCCCAGCGAGTTGCTGACGAGCAGGCTCATCCAATCC
CCCGGCGAATCCTCCCTCACGCCCCGCATGCATACAAGTCCCTCCCACACGCCCC
CTCCCATCCATTTTCGCCTGGTCCGAACGCGAGCGGCGTCGAGGCGGACCACTTG
CTCCGCAGCGCCGTCTGGGTCTCCACCCCACAGCGGCTTTGCTGCCAGAGGCACC
CCCCTTGCCCCACCTCCTCTTGCAGCC

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

moriformis AatO1.

GCTCTTCGGCCGCCGCCACTCCTGCTCGAGCGCGCCCGACTCGCGCTCCGCCTGC
GCCCGCGCGTGCGCCGCCAGCGCCTTGGCCTTTTCGCCGCGCTCGTGCGCGTCGC

37



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

SEQ ID NO: 68
C. camphora thioesterase forward primer

TACCCCGCCTGGGGCGACAC

SEQ ID NO: 69
C. camphora thioesterase reverse primer

CTTGCTCAGGCGGCGGGTGC

SEQ ID NO: 70
cd189 forward primer

CCGGATCTCGGCCAGGGCTA

SEQ ID NO: 71
cd189 reverse primer

TCGATGTCGTGCACCGTCGC

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

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

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

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

SEQID NO: 74

Prototheca moriformis delta 12 FAD knockout homologous recombination targeting
construct

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

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

GCTCTTCCGCCTGGAGCTGGTGCAGAGCATGGGTCAGTTTGCGGAGGAGAGGGT
GCTCCCCGTGCTGCACCCCGTGGACAAGCTGTGGCAGCCGCAGGACTTCCTGCCC
GACCCCGAGTCGCCCGACTTCGAGGACCAGGTGGCGGAGCTGCGCGCGCGCGCC
AAGGACCTGCCCGACGAGTACTTTGTGGTGCTGGTGGGCGACATGATCACGGAG
GAGGCGCTGCCGACCTACATGGCCATGCTCAACACCTTGGACGGTGTGCGCGAC
GACACGGGCGCGGCTGACCACCCGTGGGCGCGCTGGACGCGGCAGTGGGTGGCC
GAGGAGAACCGGCACGGCGACCTGCTGAACAAGTACTGTTGGCTGACGGGGCGC
GTCAACATGCGGGCCGTGGAGGTGACCATCAACAACCTGATCAAGAGCGGCATG
AACCCGCAGACGGACAACAACCCTTACTTGGGCTTCGTCTACACCTCCTTCCAGG
AGCGCGCCACCAAGTAGGTACC

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

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

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

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

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

GCTCTTCCCGCCTGGAGCTGGTGCAGAGCATGGGGCAGTTTGCGGAGGAGAGGG
TGCTCCCCGTGCTGCACCCCGTGGACAAGCTGTGGCAGCCGCAGGACTTCCTGCC
CGACCCCGAGTCGCCCGACTTCGAGGACCAGGTGGCGGAGCTGCGCGCGCGCGC
CAAGGACCTGCCCGACGAGTACTTTGTGGTGCTGGTGGGCGACATGATCACGGA

GGAGGCGCTGCCGACCTACATGGCCATGCTCAACACCTTGGACGGTGTGCGCGA

CGACACGGGCGCGGCTGACCACCCGTGGGCGCGCTGGACGCGGCAGTGGGTGGC
CGAGGAGAACCGGCACGGCGACCTGCTGAACAAGTACTGTTGGCTGACGGGGCG
CGTCAACATGCGGGCCGTGGAGGTGACCATCAACAACCTGATCAAGAGCGGCAT
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GAACCCGCAGACGGACAACAACCCTTACTTGGGCTTCGTCTACACCTCCTTCCAG
GAGCGCGCCACCAAGTAGGTACC

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

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

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

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

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

AGAGAGCGGAGGTGGGGTTGTGAGGTGGGGTTGCTGACCAGGAGCTCGCGTCGC
CGAGCGCGACTCGCACACGGTCCAGTTACCCCCCCCTCCGCCCAAACGCAAGCCT
CCCATCTTGATGCCTTTCCGGCCACCTATACTATTTCTTAGTTCGCTGTAACATCC

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

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

SEQ ID NO: 83
Relevant expression construct for Cinnamomum camphora thioesterase
(Btub::neo::nitred::Ptub::C.camphora TE::nitred)

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

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

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

SEQ ID NO: 85
Amt03 forward primer

5’-GGAGGAATTCGGCCGACAGGACGCGCGTCA-3’

SEQ ID NO: 86
Amt03 reverse primer

5’-GGAGACTAGTGGCTGCGACCGGCCTGTG-3

SEQ ID NO: 87
Amt02 forward primer

5’-GGAGGAATTCTCACCAGCGGACAAAGCACCG-3’

SEQ ID NO: 88
Amt02 reverse primer

5’-GGAGACTAGTGGCTGCGACCGGCCTCTGG-3’

SEQ ID NO: 89
amt03 promoter/UTR sequence

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

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

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

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

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

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

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

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

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

SEQ ID NO: %4
Codon-optimized C. hookeriana thioesterase sequence

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

SEQ ID NO: 95
U. californica thioesterase forward primer

CTGGGCGACGGCTTCGGCAC

SEQ ID NO: %6
U. californica thiesterase reverse primer

AAGTCGCGGCGCATGCCGTT

SEQ ID NO: 97
U. americana thioesterase forward primer

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

CACCCAAGGCCAACGGCAGCGCCGTG

SEQ ID NO: 99
C. hookeriana thioesterase forward primer

TACCCCGCCTGGGGCGACAC

SEQ ID NO: 100
C. hookeriana thioesterase reverse primer

AGCTTGGACAGGCGGCGGGT

SEQ ID NO: 101
FAD primer 1

5-TCACTTCATGCCGGCGGTCC-3’

SEQ ID NO: 102
FAD primer 2

5’- GCGCTCCTGCTTGGCTCGAA-3’

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

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

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

CCGCCACCACTCCAACACGGGGTGCCTGGACAAGGACGAGGTGTTTGTGCCGCC

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

SEQ ID NO: 105
S. cerevisiae suc2 cassette

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

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

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

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

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

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

MFAFYFLTACISLKGVFGVSPSYNGLGLTPOQMGWDNWNTFACDVSEQLLLDTADRI
SDLGLKDMGYKYIILDDCWSSGRDSDGFLVADEQKFPNGMGHVADHLHNNSFLFG
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MYSSAGEYTCAGYPGSLGREEEDAQFFANNRVDYLKYDNCYNKGQUPFGTPEISYHRY
KAMSDALNKTGRPIFYSLCNWGQDLTFYWGSGIANSWRMSGDVTAEFTRPDSRCPC
DGDEYDCKYAGFHCSIMNILNKAAPMGQNAGVGGWNDLDNLEVGVGNLTDDEEK
AHFSMWAMVKSPLIIGANVNNLKASSYSIYSQASVIAINQDSNGIPATRVWRYYVSD
TDEYGQGEIQMWSGPLDNGDQVVALLNGGSVSRPMNTTLEEIFFDSNLGSKKLTST
WDIYDLWANRVDNSTASAILGRNKTATGILYNATEQSYKDGLSKNDTRLFGQKIGSL
SPNAILNTTVPAHGIAFYRLRPSS

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

MFAFYFLTACISLKGVFG

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

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

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

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

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

GCGGCCGCGTGGACGAGGGCTACAACCCCGCCTACGGCGCGCGCCCGCTGCGCC
GCGCCATCATGCGCCTGCTGGAGGACGCGCTGGCCGAGCGCATGCTCGCCGGCG
ACGTCAAGGAGGGCGACTCGGTCATCATGGACGTCGATGGCGATGGCGCCATCA
GCGTCCTCAACGGAGACCGCACCCACACCACCACCATCGACTCCTCCCCGGCGG
GCATCTCGTAGACGCGAGAGGGAGGGAGGGAGGATTTTCAGAGGGAGATGAGA
CGAGGACTGGGCCGGGGGCCTTGGGGCGCTGCTGGAGCGTGGTGAGAGCGCGGC
GGACGTGCCTTITTCTTCTTCCGTGCGCGCGCTCTTGGCCATTGATCCCCGATTCGC
GCCCGCATCCCCCCACTGCCCCCATCATCTTGCCTGTTGTCGTGGCACTGACATA
AACCCCCTGCGCTGCGCTGCTCCGCTACTATTGATATAGGTCTCACGCGCCAATC
TTTTTTGCTCCGGGTAACCGTCTGGACGCCAGAATTC

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

GAGCTCAGAATAGTATCGGGTGATGCGAAGTCAGAACCAGGCAGGGCCTGTCGC
CTGAGGTGGCAACGATGGGAAGCAATCAATCTGGGTACAGTCGTCCGCACGATC
CCGTGATCTCCCCCACCGACACCTATCCCCGCCCATCCCGGCCCACCCTTTCAGTC
CCCTCAGCATGCATTGTGCACCGCGACAAAGCATGTCTGCTCGTGCACTGGTTCA
GGCCACGGCGCACCGAGTCCTCGCCCTTCGCAGAGTGATCACCCTCCCCGGAACC
AGCCACGCTCGCTGCTGCGGGCCGATCAGCCGCGCGCACTCCCTGCAACTAGGG
ACAACTCAGGCAACCACGCGCCTCACAAGCATGGCCGCCGTGGCATCCAACCCG
CTCGTGACGGTGGGTGCGCAAGTGCCAGGGGCCTCGTCGTCACGGCGTGCATCCT
CGAGGGATGCGATCCGGCAACTATATGTCGTTTATCTCCCCACCAATCACAGGAT
GAGCCCCTGTCTAGA

SEQ ID NO: 114
Chlamydomonas reinhardtii TUB2 promoter/S” UTR

CTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTT
CCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGG
CTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCC
CCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGA
TCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGG
GCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAAC

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

GCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGA
CTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAA
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ACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCT
TGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTG
CATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCT
CCTGCTCACTGCCCCTCGCACAGCCTTGGTTTIGGGCTCCGCCTGTATTCTCCTGGT
ACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATG
GGAACACAAATGGAAAGCTT

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

MIGSSHAVVALGLFTLY GHSAAAPAIGASNSQTIVINGTSFALNGDNVSYRFHVNSS
TGDLISDHFGGVVSGTIPSPVEPAVNGWYVGMPGRIRREFPDQGRGDFRIPAVRIRESA
GYTVSDLQYVSHEVIEGKYALPGLPATFGDAQDATTLVVHLYDNYSSVAADLSYSIF
PKYDAIVRSVNVTNQGPGNITIEALASISIDFPYEDLDMVSLRGDWAREANVQRSKV
QYGVQGFGSSTGYSSHLHNPFLAIVDPATTESQGEAWGENLVYTGSFSAQVEKGSQG
FTRALLGFNPDQLSWNLGPGETLTSPECVAVYSDKGLGSVSRKFHRLYRNHLMKSK
FATSDRPVLLNSWEGVYFDYNQSSIETLAEESAALGVHLFVMDDGWEFGDKYPRVSD
NAGLGDWMPNPARFPDGLTPVVQDITNLTVNGTES TKLRFGIWVEPEMVNPNSTLY
HEHPEWALHAGPYPRTERRNQLVILNLALPAVQDFIIDFMTNLLQDTGISY VKWDNN
RGIHETPSPSTDHQYMLGLYRVFDTLTTRFPDVLWEGCASGGGRFDAGMLQYVPQI
WTSDNTDAIDRITIQFGTSLAYPPSAMGAHLSAVPNAQTGRTVPFTFRAHVAMMGGS
FGLELDPATVEGDEIVPELLALAEKVNPIILNGDLYRLRLPQDSQWPAALFVSQDGAQ
AVLFYFQVQPNVNHAVPWVRLQGLDPKADYTVDGDQTYSGATLMNLGLQYSFDTE
YGSKVVFLERQ

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

MIGSSHAVVALGLFTLY GHSAAAPAIGA

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

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

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

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

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

MATHYSHGGMIVVLLMIIGSEGGRLLEKKNRTSAEAFHYNVRRYLAENGLGQTPPM
GWNSWNHFGCDINENVVRETADAMVSTGLAALGYQYINLDDCWAELNRDSEGNM
VPNAAAFPSGIKALADYVHSKGLKLGVYSDAGNQTCSKRMPGSLGHEEQDAKTFAS
WGVDYLKYDNCENLGISVKERYPPMGKALLSSGRPIFFSMCEWGWEDPQIWAKSIG
NSWRTTGDIEDNWNSMTSIADSNDKWASYAGPGGWNDPDMLEVGNGGMTTEEYR
SHESIWALAKAPLLVGCDIRAMDDTTHELISNAEVIAVNQDKLGVQGKKVKSTNDLE
VWAGPLSDNKVAVILWNRSSSRATVTASWSDIGLQQGTTVDARDLWEHSTQSLVSG
EISAFIDSHACKMYVLTPRS

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

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

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

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

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

5’-ACTGCAATGCTGATGCACGGGA-3’

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

5-TCCAGGTCCTTTTCGCACT-3’

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

MTTNLAKLPLGGLSSRSSIAGAPLRVNSHSRERHLGAKTTAIAAPERLDYLDNAEEA
RLQQTDAFAELKALSSRQSVNRPQKGELSFRQSPTFQDCFPGSEKCYREVEHDGKTL
KVPFRRVHLQDDNGHFDLYDTSGPQGVNPREGLPKIRSSWVEPREARGDKVQTQQY
YAKQGIITEEMAFCAARERMDPEFIRSEVARGRAIIPANKRHLELEPTVVGRNFLVKV
NANIGNSAVSSSIEEEVEKLQWSTIWGADTAMDLSTGNNIHETREWVMRNSPVPVGT
VPIYQCLEKAGGIVENITWELFRETLIEQAEQGVDYFTTHAGVLLRYIPLTANRVTGIV
SRGGSIHAKLCLLDHTENFAYMHWDEILDICAQYDITLSIGDGLRPGCIADANDAAQF
AELKTQGELTRRAWAKDVQVMNEGPGHVPLHKIPENMEKQLDWCSEAPFYTLGPL
ATDIAPAYDHITSAIGAATIGALGTALLCYVTPKEHLGLPDRDDVKAGVIAYKIAAHA
ADLAKGHPYAQEWDNALSKARFEFRWYDQFHLSLDPVTARLFHDATLPQEPAKTA
HFCSMCGPKFCSMQITQDLREY AKNHQMEEDEAIQTGMAEMSEQFKSIGAEVYLDE
AVLEHA

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

MTTNLAKLPLGGLSSRSSIAGAPLRVNSHSRERHLGAKTT

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

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

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

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

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

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

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

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

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

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

SEQ ID NO: 132
Chlorella protothecoides actin promoter/5’UTR
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ACTAGAGAGTTTAGGTCCAGCGTCCGTGGGGGGGGACGGGCTGGGAGCTTGGGC
CGGGAAGGGCAAGACGATGCAGTCCCTCTGGGGAGTCACAGCCGACTGTGTGTG
TTGCACTGTGCGGCCCGCAGCACTCACACGCAAAATGCCTGGCCGACAGGCAGG
CCCTGTCCAGTGCAACATCCACGGTCCCTCTCATCAGGCTCACCTTGCTCATTGAC
ATAACGGAATGCGTACCGCTCTTTCAGATCTGTCCATCCAGAGAGGGGAGCAGG
CTCCCCACCGACGCTGTCAAACTTGCTTCCTGCCCAACCGAAAACATTATTGTTT
GAGGGGGGGGGGEGGEGGGGECAGATTGCATGGCGGGATATCTCGTGAGGAACAT
CACTGGGACACTGTGGAACACAGTGAGTGCAGTATGCAGAGCATGTATGCTAGG
GGTCAGCGCAGGAAGGGGGCCTTTCCCAGTCTCCCATGCCACTGCACCGTATCCA
CGACTCACCAGGACCAGCTTCTTGATCGGCTTCCGCTCCCGTGGACACCAGTGTG
TAGCCTCTGGACTCCAGGTATGCGTGCACCGCAAAGGCCAGCCGATCGTGCCGAT
TCCTGGGGTGGAGGATATGAGTCAGCCAACTTGGGGCTCAGAGTGCACACTGGG
GCACGATACGAAACAACATCTACACCGTGTCCTCCATGCTGACACACCACAGCTT
CGCTCCACCTGAATGTGGGCGCATGGGCCCGAATCACAGCCAATGTCGCTGCTGC
CATAATGTGATCCAGACCCTCTCCGCCCAGATGCCGAGCGGATCGTGGGCGCTGA
ATAGATTCCTGTTTCGATCACTGTTTGGGTCCTTTCCTTITCGTCTCGGATGCGCG
TCTCGAAACAGGCTGCGTCGGGCTTTCGGATCCCTTITGCTCCCTCCGTCACCATC
CTGCGCGCGGGCAAGTTGCTTGACCCTGGGCTGGTACCAGGGTTGGAGGGTATTA
CCGCGTCAGGCCATTCCCAGCCCGGATTCAATTCAAAGTCTGGGCCACCACCCTC
CGCCGCTCTGTCTGATCACTCCACATTCGTGCATACACTACGTTCAAGTCCTGATC
CAGGCGTGTCTCGGGACAAGGTGTGCTTGAGTTTGAATCTCAAGGACCCACTCCA
GCACAGCTGCTGGTTGACCCCGCCCTCGCAA

SEQ ID NO: 133
Chlorella protothecoides EF1A 3°’UTR

ACGGAGCGTCGTGCGGGAGGGAGTGTGCCGAGCGGGGAGTCCCGGTCTGTGCGA
GGCCCGGCAGCTGACGCTGGCGAGCCGTACGCCCCGAGGGTCCCCCTCCCCTGC
ACCCTCTTCCCCTTCCCTCTGACGGCCGCGCCTGTTCTTGCATGTTCAGCGAC

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

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

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

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

MAASVHCTLMSVVCNNKNHSARPKLPNSSLLPGFDVVVQAAATRFKKETTTTRATL
TFDPPTTNSERAKQRKHTIDPSSPDFQPIPSFEECFPKSTKEHKEVVHEESGHVLKVPE

RRVHLSGGEPAFDNYDTSGPOQNVNAHIGLAKLRKEWIDRREKLGTPRYTOMYYAKQ
GUHTEEMLYCATREKLDPEFVRSEVARGRAIIPSNKKHLELEPMIVGRKFLVKVNANIG
NSAVASSIEEEVYKVQWATMWGADTIMDLSTGRHIHETREWILRNSAVPVGTVPIYQ
ALEKVDGIAENLNWEVEFRETLIEQAEQGVDYFTTHAGVLLRYIPLTAKRLTGIVSRGG
SIHAKWCLAYHKENFAYEHWDDILDICNQYDVALSIGDGLRPGSIYDANDTAQFAEL
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LTQGELTRRAWEKDVQVMNEGPGHVPMHKIPENMQKQLEWCNEAPFYTLGPLTTD
IAPGYDHITSAIGAANIGALGTALLCYVTPKEHLGLPNRDDVKAGVIAYKIAAHAAD

LAKQHPHAQAWDDALSKARFEFRWMDQFALSLDPMTAMSFHDETLPADGAKVAH
FCSMCGPKFCSMKITEDIRKY AEENGY GSAEEAIRQGMDAMSEEFNIAKKTISGEQH

GEVGGEIYLPESYVKAAQK

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

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

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

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

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

MRTAWVAKRQGQTNVSQMHYARKGVITEEMDYVAKRENLPVELIKDEVARGRMII
PANINHTNLEPMAIGIASKCKVNANIGASPNSSNIDEEVEKLLLSVKYGADTVMDLST
GGGDLDVIRTAIINASPVPIGTVPIYQALESVHGSIENLTPDDFLHIIEKHAQQGVDYM
TIHAGLLIEYLPLVKSRITGIVSRGGGITAKWMILHHHKQNPLY THFDEIIEIFKKYDVSF
SLGDSLRPGCTHDASDDAQLSELKTLGQLTRRAWEHDVQVMVEGPGHVPIDQIFFN
VKKOQMEECSEAPFYVLGPLVTDIAPGYDHITSAIGAAIAGWHGTAMLCYVTPKEHLG
LPNAEDVRNGLIAYKIAAHAADIARHRPGARDRDDELSKARYNFDWNRQFELSLDP
ERAKEYHDETLPADIYKTAEFCSMCGPKFCPMQTKVDAEMLEELEVFLAKDKEMYVS

QR

SEQ ID NO: 140
Codon-optimized neoR gene

CTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTT
CCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGG
CTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCC
CCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGA
TCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGG
GCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAAC

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

5’-GGGTGATCGCCTACAAGA-3’

SEQ ID NO: 142
3’ THIC confirmation primer

5’-ACGTCGCGACCCATGCTTCC-3°

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

5’- GCGTCATCGCCTACAAGA-3

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

5’-CGATGCTGTGCTACGTGA-3’

SEQ ID NO: 145
C callophylla TE; UTEX 1450 SAD transit peptide underlined
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ddWAIAN INHAHASDS A TLSVVID IAL IdI VAL AdDSHVSTA TADOIVNAVSALSV.LVIA

pourpropun opnded Nsuen (VS 0ST XL ‘eouonbes ve (VS Stunuiuod y
8v1 :ON dI OIS
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pourropun opnded yisuen (VS 0ST XL ‘00uonbas ju (VS S1unuuiod y
LYI :ON dI OIS
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SSSLAAOLAISOSH ISAVSONVAIVIDT TALVAJIDSTIVOIVIDIAVIOVSINIAVVSVIA

pouropun opndad yisuen AVS 0Sy1 XALN ‘AL vijdydoyno
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EVHVQVTHSMPPQKIEIFKSLDNWAEENILVHILKPVEKCWQPQDFLPDPASDGFDEQVRE
LRERAKEIPDDYFVVLVGDMITEEALPTYQTMLNTLDGVRDETGASPTSWAIWTRAWTAE
ENRHGDLLNKYLYLSGRVDMROQIEKTIQYLIGSGMDPRTENSPYLGELY TSFQERATFIS
HGNTARQAKEHGDIKILAQICGTIAADEKRHETAY TKIVEKLFEIDPDGTVLLAFADMMRKK
ISMPAHLMYDGRDDNLFDHFSAVAQRLGVYTAKDYADILEFLVGRWKVDKLTGLSAEGQK
AQDYVCRLPPRIRRLEERAQGRAKEAPTMPESWIFDRQVKLMDYKDHDGDYKDHDIDYKD
DDDK

SEQ ID NO: 149
Nucleotide sequence of transforming DNA contained in pSZ1503_[KASII_btub-y.inv-
nr KASII]

gctettececgeaccggetggcetecaceccaacttgaacctegagaaccecgegectggegtegacceegtegtgetegtgggee
cgeggaaggagcegegecgaagacctggacgtegtectetecaactectttggetttggegggcacaattegtgegteggtace
ctticttgcgctatgacacttccagcaaaaggtagggcggactgcgagacgecttcecggegetgcatgcaacaccgatgatgcttc g|
accccecgaagetecticgggactgcatgggegetecgatgecgeteccagggcgagegctgtttaaatagecaggccccee gattgc|
aaagacattatagcgagctaccaaagccatattcaaacacctagatcactaccacttctacacaggecactcgagcettgtgatcgc actc|
cgctaagggggcgcctcticcteticgtttcagtcacaacccgeaaaciggegegeceA TGetgetgeaggcecticetgticeigetgg
ccggcltcgecgeecaagatcagegeciccatgacgaacgagacgiccgaccgececctggtgeacttcacceceaacaagggct
ggatgaacgaccccaacggcectgiggtacgacgagaaggacgccaagtggeacctgtacttccagtacaacccgaacgacac
cgtctgggggacgcecectigtictggggecacgecacgiccgacgacctgaccaactgggaggaccageccatcgeeatcgeccce
gaagcgceaacgactccggcgcctictccggcetccatggiggiggactacaacaacacctecggcticticaacgacaccatcgac
ccgegeceagcegcetigegtggecatctggacctacaacaccccggagtcegaggageagtacatcicctacagectggacggcsg
ctacaccttcaccgagtaccagaagaaccccgtgcetggecgecaactccacccagticcgegacccgaaggictictggracgag
ccetececagaagiggatcatgaccgeggeeaagiccecaggactacaagatcgagatctaciccteccgacgaccigaagicctgg
aagcetggagitcegegticgececaacgagggcticctcggctaccagtacgagtgeeccggectigatcgaggteccceaccgageadg
gaccccagceaagicctactgggirgatgttcatctccatcaaccccggegecccggecggeggciccitcaaccagtacttcgicgg
cagcticaacggcacccacttcgaggccticgacaaccagicccgegrggrggacticggeaaggactactacgcecctgeagacc
ticttcaacaccgacccgacctacgggagcegcecctgggeatcgegigggceciccaacigggagiacteccgecticgigeceacca
acccctggegcetcctecatgicectcgtgegeaagtictcectecaacaccgagiaccaggecaacccggagacggagetgatcaa
cctgaaggecgagecgatectgaacatcageaacgecggeecctggagecggticgecaccaacaccacgitgacgaaggcc
aacagctacaacgtcgacctgtccaacageaccggedaccctggagticgagcetrggtgtacgcecgicaacaccacceagacgatc
tccaagtcegigticgeggaccitctcccictggttcaagggeetggaggaccecegaggagtacctecgeatgggettcgaggigic
cgegteciccticticetggaccgegggaacageaaggigaagticgigaaggagaacccctacticaccaaccgeatgagcgrg
aacaaccagceccttcaagagegagaacgaccigicctactacaaggtgiacggctigectggaccagaacaicctggagcetgtact
fcaacgacggcgacgtcgtgtccaccaacacctacticatgaccaccgggaacgeccigggcetcegigaacargacgacgggs
gtggacaacctgtictacatcgacaagticcaggtgcgegaggtcaagTGAcaattggcageageageteggatagtategac
acactctggacgctggtcgtgtgatggactgitgccgecacactigetgecttigacctgtgaatatccctgecgcttttatcaaacagect
cagtgtgtitgatctigtgtgtacgcgctittgcgagtigctagetgctigtoctatttgcgaataccacccccageatccecttccctegttt
catatcgcttgcatcccaaccgcaacttatctacgetgtcctgctatccctcagegetgctectgetectgetcactgeccctegeacage
cltggtttgggctccgectgtatictecctggtactgcaacctgtaaaccagceactgcaatgctgatgcacgggaagtagtggoatggoa
acacaaatggaggatcgtagagetcatcttccgaaagtacgacgagtgagegagcetgattctetttgageggggtegggtggtic
ggggagagtgcgeggaaaggegeagagacgtecggecggecgtgteectecgtettecectggttggtectatagtaacetge
ctgtgtegegtgegegtegggaagage

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

aattggaaaccccgegeaagaccgggttgtitggecgectgaccggaaagggegegcctgtcccgaagggggtetatetettgggg
gatgtcgggcgeggaaagtegatgttgatggacctettcttcgaccatgtcggggtcgaggecaagageegegtecatttcgecgagt
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ctcatgttaccgatgctattcggaagaacggcaactaagetgecgggtttgaaacacggatgatctcgeggagggtageatgttgattg
taacgatgacagagcgttgctgcctgtgatcaccgegg

SEQ ID NO: 153
CAACCACGTCTTCAAAGCAA
SEQ ID NO: 154
AGCAATCGCGCATATGAAAT

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

GAATTCGAGTTTAGGTCCAGCGTCCGTGGGGGGGGACGGGCTGGGAGCTTGGGC
CGGGAAGGGCAAGACGATGCAGTCCCTCTGGGGAGTCACAGCCGACTGTGTGTG
TTGCACTGTGCGGCCCGCAGCACTCACACGCAAAATGCCTGGCCGACAGGCAGG
CCCTGTCCAGTGCAACATCCACGGTCCCTCTCATCAGGCTCACCTTGCTCATTGAC
ATAACGGAATGCGTACCGCTCTTTCAGATCTGTCCATCCAGAGAGGGGAGCAGG
CTCCCCACCGACGCTGTCAAACTTGCTTCCTGCCCAACCGAAAACATTATTGTTT
GAGGGGGGGGGGEEGEGGGGGECAGATTGCATGGCGGGATATCTCGTGAGGAACAT
CACTGGGACACTGTGGAACACAGTGAGTGCAGTATGCAGAGCATGTATGCTAGG
GGTCAGCGCAGGAAGGGGGCCTTTCCCAGTCTCCCATGCCACTGCACCGTATCCA
CGACTCACCAGGACCAGCTTCTTGATCGGCTTCCGCTCCCGTGGACACCAGTGTG
TAGCCTCTGGACTCCAGGTATGCGTGCACCGCAAAGGCCAGCCGATCGTGCCGAT
TCCTGGGGTGGAGGATATGAGTCAGCCAACTTGGGGCTCAGAGTGCACACTGGG
GCACGATACGAAACAACATCTACACCGTGTCCTCCATGCTGACACACCACAGCTT
CGCTCCACCTGAATGTGGGCGCATGGGCCCGAATCACAGCCAATGTCGCTGCTGC
CATAATGTGATCCAGACCCTCTCCGCCCAGATGCCGAGCGGATCGTGGGCGCTGA
ATAGATTCCTGTTTCGATCACTGTTTGGGTCCTTTCCTTTTCGTCTCGGATGCGCG
TCTCGAAACAGGCTGCGTCGGGCTTTCGGATCCCTTITGCTCCCTCCGTCACCATC
CTGCGCGCGGGCAAGTTGCTTGACCCTGGGCTGGTACCAGGGTTGGAGGGTATTA
CCGCGTCAGGCCATTCCCAGCCCGGATTCAATTCAAAGTCTGGGCCACCACCCTC
CGCCGCTCTGTCTGATCACTCCACATTCGTGCATACACTACGTTCAAGTCCTGATC
CAGGCGTGTCTCGGGACAAGGTGTGCTTGAGTTTGAATCTCAAGGACCCACTCCA
GCACAGCTGCTGGTTGACCCCGCCCTCGCAACTCCCTACCATGTCTGCTGgtaggteca
gggatctttgccatgcacacaggaccecgtitgtgggggtecceggtgeatgetgtegetgtgcaggegeeggtgtegggectgggc
cccgegggagcetcaactectecccatatgectgeegtecectececaccecaccgegacctggecccectitgcagAGGAAGGCGA
AGTCAGCGCCATCGTGTGCGATAATGGATCCGG

SEQ ID NO: 156
Endogenous Chlorella protothecoides FIF1a promoter and 5’UTR

GAATTCGCCCTTGAGTTTAGGTCCAGCGTCCGTGGGGGGGGCGTGAGACTCCCCC
CTGACCTTCGTATGGCAGGGACTCCTACTTGCCAAGTAATCAGTTGACAATGCCA
CTTCAATGCTCGTTGTGGTACACTGACGCGGGTCTAACATACTGGGAAGCATGAA
TTGCCGACATGGACTCAGTTGGAGACAGTAACAGCTCTTTGTGTTCTATCTTCAG
GAACACATTTGGCAGCGCACCCATACAGTGGCGCACACGCAGCTGTACCTGATG
TGGCTCTATTCCCACATGTTTCAACTTGATCCAAAAGTCACTCAGACTCTCAGCA
GCTAGACTTGATCGCATCTTTGGCCATGAAGATGCTTGCGCAACTCTAGGAATGG
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GACGAGAAAAGAGCCTGCTCTGATCGGATATTTCCATTCTCTGGATGGGACTGAG
ATGATTCTGAAGAAATGCTGCTCGACTTATTTGGAAGAACAGCACCTGACGCATG
CTTTGAGGCTGCTGTGGCTGGGATGTGCTGTATTTGTCAGCATTGAGCATCTACG
GGTAGATGGCCATAACCACGCGCTGCCTATCATGCGGTGGGTTGTGTGGAAAAC
GTACAATGGACAGAAATCAATCCCATTGCGAGCCTAGCGTGCAGCCATGCGCTC
CCTCTGTAGCCCCGCTCCAAGACAAAGCCAGCCAATGCCAGAACCCACATAGAG
AGGGTATCTTCCTAATGACCTCGCCCATCATTTCCTCCAAATTAACTATAATGCCT
TGATTGTGGAGTTGGCTTTGGCTTGCAGCTGCTCGCGCTGGCACTTTTGTAGGCA
GCACAGGGTATGCCAGCGCCGAACTTTGTGCCCTTGAGCAGGCCACAAGGGCAC
AAGACTACACCATGCAGCTGGTATACTTGGAACTGATACCATTCTTACCAAGCAA
GGCACAGCACAGCCTGCACCGACTCACTTTGCTTGAGCGGGGCACAGCGCCGCG
ACTGATCCTGCGAGCTGTGGGGAGTTCCGACTGTTCTGGACCTCGGTCTCTGAAA
GATGTGTACGATGGGATCAAGTCATTCAAGTATGCTCTTCACATGAGCAATCGGG
GGAGACACGGTGGCCCTAAAGGTGTTCATCTGATTCAAGTGTAGTGGGGGGGTG
CTGTTTGTCCCGGGGCGCCCCCCGCTCCCCGACCCCGGAGAAGGGCCCCAGAGG
ACTCGGCCGCCCACAGAGGAATAACCGGGCATGGCTCGGCCCTGCGCCTCCCTCT
TTCAATATTTCACCTGGTGTTCAGTGCACGGACACGTAAAGAACTAGATACAATG
GCCGAGGGAAAGACGgtgagagcettggegttggtggaccgggeageatcagaaactecteticceccgeecegecttgaaa
ctcactgtaactccctectettecceetcgecagCATCTGTCTATCGTTAT Cgtgagtgaaagggactgecatgtgtegggt
cgttgaccacggteggetecgggegetgetgececgegtegegaacgticectgeaaacgecgegeagecgtecctttttetgecgecg
ccccaccecctegeteecccctteaatcacaccgeag T GCGGACATGTCGATTCCGGCAAGTCCACC

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

GAATTCCCTGCAGGAAGAAGGCCGGCAGCAGCTGGTACTTGTCCTTCACCTCCTT
GATCGGCTGGGTGAGCTTGGCCGGGETCGCAGTCGTCGATGCCGGCATCGCCCAG
CACGCTGTGCGGGGAGCCGGCATCGACAACCTTGGCACTGCTCACCTTGGTCACC
GGCATGGGGTCATGGCGCTGCAGACCAGCGGCCTGTCAGCATGCTGCAGGCATC
TGTGTTTTGTAGTAGATACTTTCTGATGCATCACCACACGTTTGGAAGGTCCCCA
AGCCCCTTCAACAGTCTCGACATATGACACTCGCGCCCTCTTCCTCGTCCCGTGG
CCTGATGAGGGTACGCAGGTACCGCAGCTGCGCCCCGTCCCGCCAGTTGCCCTGG
CCCCGCCGGGCCCAATCTGTTCATTGCCGCTCCCTGGCAGCCGTGAACTTCACAC
TACCGCTCTCTGTGACCTTCAGCACAGCAGGAATCGCCATTTCACCGGCGGTCGT
TGCTGCGGAGCCTCAGCTGATCTCGCCTGCGAGACCCCACAGTTTGAATTTGCGG
TCCCCACACAACCTCTGACGCC

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

GAATTCCCTCAGGAAGAAGGCCGGCAGCAGCTGGTACTTGTCCTTCACCTCCTTG
ATCGGCTGGGTGAGCTTCGCAGGATCGCAGTCGTCGATGCCGGCATCGCCCAGC
ACGCTGTGCGGGGAGCCGGCATCNACAACCTTGGCACTGCTCCCCTTGGTCACCG
GCATGGGGTCATGGCGCTGCAGCCCAGCGGCCTGTCAGCATGCTGCAGGCATCT
GTGTATTGTAGTAGGTACTTCCTGATGCATCAACACACGTTTGGAAGCTCCCCAA
GCCCCTTCAACAGTCTCGACGTATGACACTCGCGCCCTCTTCCTCGCCCCGTGGC
CTGATGAGGGTACGCAGGTACCACAGCTGCGCCCCGTCCCGCCAGTTGCCCTGGC
CCGGCCGGGCCCAATCTGTTCATTGCCGCTCCCTGGTAGCCGTGAACTCACATTA
CCGCTCTCTGTGACCTTCAGCACAGCAGGAATCGCCATTTCACCGGCGGTCGTTG
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CTGCGGAGCCTCAGCTGATCTCGCCTGCGAGACCCCACAGTTTGAATTTGCGGTC
CCCACACAACCTCTGACGCC

SEQ ID NO: 159
Acyl ACP desaturase

atcaaaggcatagattcacatttgttggeattgcagagceaatcatcgegeaggacgaacatcgetcaccaageacgtactgggeatee
ggaggcectecgeaaattectgeaacaggactegetgatcagticgeccaaggtetacgacgetecctatcggegetagacttcaacac
atatttcactgtcacagectcggc ATGCATCAGGCCTCAGTCTCCACCATGAAGACCATCCAGTC
TCGGCACGCCGGTCCCATCGGACATGTGCAGTCGGGTCGCCGATCGGCGGGGCG
CGCGGGATCCCGCATGGCGACCCCCGTGGCCGCAGCTACCGTCGCAGCCCCTCGC
TCGGCCCTCAACCTCTCCCCCACCATCATTCGACAGGAGGTGCTCCACTCCGCCA
GCGCCCAGCAACTAGACTGCGTGGCCTCCCTGGCGCCCGTCTTCGAGTCCCAGAT
CCTCCCCCTCCTGACGCCCGTGGACGAGATGTGGCAGCCCACCGACTTCCTCCCC
GCCTCGAACTCGGAGGCATTCTTCGACCAGATCGGCGACCTGCGGGCGCGATCG
GCGGCCATCCCCGACGACCTGCTGGTCTGCCTGGTGGGGGACATGATCACGGAG
GAGGCCCTGCCCACCTACATGGCCATGCTGAACACCCTGGACGTCGTGCGCGATG
AGACAGGGCACAGCCAGCACCCCTACGCCAAGTGGACCAGGGCTTGGATCGCGG
AGGAGAACCGCCATGGCGACCTGCTGAACAAGTACATGTGGCTGACGGGGCGGG
TGGGACATGCTGGCGGTGGAGCGCACCATCCAGCCATGCTGGCGGTGGAGCGCA
CCATCCAGCGCCTCATCTCATCGGGCATGGACCCGGGCACGGAGAACCACCCCT
ACCACGCCTTTGTGTTCACCAGCTTCCAGGAGCGCGCCACCAAGCTGAGCCACGG
CTCCACCGCCCGCCTGGCGGTCGCCGCCGGGGACGAGGCCCTGGCCAAGATCTG
CGGGACCATTGCGCGGGACGAGTCGCGCCACGAGGCGGCGTACACGCGGACCAT
GGATGCCATCTTCCAGCGCGACCCCAGCGGGGCCATGGTGGCGTTTGCGCACATG
ATGATGCGCAAGATCACCATGCCCGCCCACCTCATGGACGACGGCCAGCACGGC
GCGCGCAACGGGGGGGCGCAACTTGTTCGACGACTTTGCGGCAGTGGCGGAGCG
GGCAGGGGTGTACACCGCCGGCGACTACATCGGCATCCTGCGCCACCTCATCCG
GCGCTGGGACGTGGAGGG

SEQ ID NO: 160
Acyl ACP desaturase

MHQASVSTMKTIQSRHAGPIGHVQSGRRSAGRAGSRMATPVAAATVAAPRSALNLS
PTHRQEVLHSASAQQLDCVASLAPVFESQILPLLTPVDEMWQPTDFLPASNSEAFFDQ
IGDLRARSAAIPDDLLVCLVGDMITEEALPTYMAMLNTLDVVRDETGHSQHPYAKW
TRAWIAEENRHGDLLNKYMWLTGRVGHAGGGAHHPAMLAVERTIQRLISSGMDPG
TENHPYHAFVFTSFQERATKLSHGSTARLAVAAGDEALAKICGTIARDESRHEAAYT
RTMDAIFQRDPSGAMVAFAHMMMRKITMPAHLMDDGQHGARNGGAQLVRRLCGS
GGAGRGVHRRRLHRHPAPPHPALGRGG

SEQ ID NO: 161
Geranyl geranyl diphosphate synthase

attatacatcggcatcgtctcaggtttcacgatctgeatgetatetatgggactgtgactcegeeggecaggtigtggtgegegagaate
cteecegetectgectteteatttecectgacgggagtcgecgetgageaccgggeggatc ATGGGCGTCGGCACACT
CCAAACCCCATATACATGTGGTCGTGCATTCACGCATAGCGCACGGTATGTCCCG
CGACGCGCGGCTCGAAGCCGTGGCCATCCGACGCGCTGCACGGCCGAGGTGAGG
GCACGCCCCTCCGCCAATGGCGCGCAGCCCATGACCGCCTTCGACTTCCGGCAGT
ACATGCAGCAGCGCGCCGCGCTGGTGGACGCAGCGCTGGACCTGGCAGTGCCGC
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TGCAGTACCCCGAGAAGATCAACGAGGCCATGCGGTACAGCCTGCTGGCCGGGG
GCAAGCGCGTGCGCCCCGCGCTCTGCCTCGCTGCCTGCGAGCTCGTGGGCGGCCC
CCTGGAGGCGGCCATGCCCGCCGCCTGCGCCATGGAGATGATCCACACCATGAG
CCTCATCCACGACGACCTCCCCGCCATGGACAACGACGACTTCCGGCGCGGCCA
GCCCGCCAACCACAAGGCCTATGGCGAGGAGATTGCGATCCTGGCGGGCGACGC
GCTGCTGTCGCTGAGCTTTGAGCACATCGCGCGCGAGACGCGAGGCGTGGACCC
GGTGCGCATCCTGGCCGCCATCTCGGAGTGGCGCGCGGTGGGCAGCCGCGGGLT
GGTGGCGGGGCAGGTGGTGGACCTGGGTTTCGAGGGCGGCGGCGTGGGGCTGGC
CCCGCTGCGCTACATCCACGAGCACAAAACCGCGGCGCTGCTGGAGGCGGCGGT
GGTGTCCGGCGCGCTGCTGGGCGGCGCGGAGGAGGCGGACCTGGAGCGCCTGCG
CACCTACAACCGCGCCATCGGCCTCGCTTTCCAGGTGGTGGGGGACATCCTGGAC
ATCCCGGGGACCAGCGAGGAGCTGGGCAAGACCGCGGGCAAGGACCTGAGCTCC
CCCAAAACCCCCTACCCGTCCCTGGTGGGGCTGGCCAGGTCCAAAAAAATTGCG
GACGAACTGATTGAGGACGCGAAAACCCAACTCACCCAGTACGAGCCGGCCCGA
GCGGCGCCCCTCGTAACCCTGGCCGAAAACATTTGAaaccggaagaactgactgggggccecce
ctgceeccagatacggeggggctectceateeagtittgggatgggaggagegacaaccgaceecgtaacectgtgacgegtitgee
ttgcatacgtacgeatgecttgaaacccatcecatgaccctcaacaatacctggtigtgtgtagettggtectgaaaaaaaaaaaaaaaaa
aaaaaaaaaaa

SEQ ID NO: 162
Geranyl geranyl diphosphate synthase

MGVGTLQTPYTCGRAFTHSARYVPRRAARSRGHPTRCTAEVRARPSANGAQPMTAF
DFRQYMQQRAALVDAALDLAVPLQYPEKINEAMRYSLLAGGKRVRPALCLAACEL
VGGPLEAAMPAACAMEMIHTMSLIHDDLPAMDNDDFRRGQPANHKAYGEEIAILAG
DALLSLSFEHIARETRGVDPVRVLAAISEWRAVGSRGLVAGQVVDLGFEGGGVGLA
PLRYIHEHKTAALLEAAVVSGALLGGAEEADLERLRTYNRAIGLAFQVVGDILDIPGT
SEELGKTAGKDLSSPKTPYPSLVGLARSKKIADELIEDAKTQLTQYEPARAAPLVTLA
ENI

SEQ ID NO: 163
Geranyl geranyl diphosphate synthase

cagatgcc ATGCGCCCTCGGGCCGCGGGCCTGAGGGTCCACGCAGCGTCCTCGGTGG
CCCAGACGCACCAGGCCGCCCCCCCGGCGGACAGGAGGTTCGACGACTACCAGC
CCCGCACCGCCATCCTCTTCCCCGGCCAGGGCGCGCAGAGCGTGGGCATGGCGG
GAGAGCTGGCGAAGGCCGTCCCCGCCGCCGCGGCGCTGTTCGACGCCGCCTCCG
ACCAGCTCGGCTATGACCTGCTCCGCGTGTGCGTTGAGGGCCCCAAGGCGCGCCT
GGACAGCACCGCCGTCAGCCAGCCCGCCATCTACGTGGCCAGCCTGGCGGCGGT
GGAGAAGCTGCGCGCGGAGGGCGGGGAGGAGGCACTGGCCGCCATCGACGTCG
CTGCCGGTCTGTCCTTGGGCGAGTACACCGCGCTGGCCTTTGCCGGCGCCTTCTC
CTTCGCCGACGGGCTGCGCCTGGTGGCCCTGCGCGGCGCCAGCATGCAGGCCGC
CGCCGACGCCGCACCCTCGGGCATGGTCTCCGTCATCGGTCTGCCCTCCGACGCG
GTGGCCGCGCTGTGCGAGGCCGCCAACGCGCAGGTGGCCCCCGACCAGGCCGTG
CGCATCGCCAACTACCTCTGCGACGGCAACTACGCCGTCAGCGGTGGGCTGGAG
GGCTGCGCGGCGGTGGAGGGCCTGGCCAAGGCCCACAAGGCGCGCATGACGGTG
CGCCTGGCGGETGGCGGGCGCCTTCCACACCCCCTTCATGCAGCCGGCGGTGGAG
GCGCTGAGCGCGGGCGCTGGCGGACACGCCGCTGGETCGCGCCGCGCATCCCCAGT
GGTCAGCAACGGGACGCC
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SEQ ID NO: 164
Geranyl geranyl diphosphate synthase

MRPRAAGLRVHAASSVAQTHQAAPPADRREFDDYQPRTAILFPGQGAQSVGMAGEL
AKAVPAAAALFDAASDQLGYDLLRVCVEGPKARLDSTAVSQPAIYVASLAAVEKLR
AEGGEEALAAIDVAAGLSLGEYTALAFAGAFSFADGLRLVALRGASMQAAADAAPS
GMVSVIGLPSDAVAALCEAANAQVAPDQAVRIANYLCDGNYAVSGGLEGCAAVEG
LAKAHKARMTVRLAVAGAFHTPEMQPAVEALSAGAGGHAAGRAAHPRGQQRDA

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

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

SEQ ID NO: 166
Glyceraldehyde 3-phosphate dehydrogenase

MQALCSHPASLTARAVPHGRASPAQRVSSAGPAYTGLSRHTLGCPSTPTLQSRAAVQ
TRGSSSGSTTRMTTTAQRKIKVAINGFGRIGRQFLRCVEGREDSLLEIVAVNDSGGVK
QASHLLKYDSTMGTENADIKISGEGTFSVNGRDIRVVSSRDPLALPWGELGVDLVIEG
TGVEFVDRKGASKHLQAGAKKVIITAPAKGSDVPTYVMGVNADQYSNSDDIISNASCT
TNCLAPFVKVLNDRFGIV

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

gatgttgagaatagtagettgetgecttgtegecatgeagagegtgtgegegeagteggtttcatgecaagggggecttcacecagtece
tgcggacceeccgatgeageaggagecagetegtetgecgggetgatggeaaggecggagecttcatcaagaccgtaaagagegg
tgctgecgetetggetgecteccteetectgtetgggggtgegggegeactgacctttgatgagetgecagggectgacctacetgeag

gtgaagggctctggeatcgecaacacctgeccecaccctgtetggeggetectecaacatcaaggacctgaagagegggacctactee
gtcaacaagatgtgcctggageccacgteetticaaggtcaaggaggaggcacagttcaagaacggegaggecgactttgtgeccac
caagctcgtcacgegtetgacctacaccctggacgagatctetggecagatgaagatcgacggeageggeggegtggagttcaagg
aggaggatggcatcgactatgetgeagtcacegtgcagettcegggeggggagegegtgeccttectettcaccatcaaggagettg

acgccaaggggactgeegacggcttcaagggegagttcaccgtgeectectacegtgggtectecttcetggaccecaagggecge
ggcgcectecaccggetacgacaacgecgtggeectgeccgeegecggegattcecgaggagttggagaaggagaacaacaagtce

accaaggctctgaagggggaggccatcttctccatcgecaaggtggacgecgggacaggggaggtegegggeatctitgagt
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SEQ ID NO: 168
Oxygen Evolving Complex protein (OEE33)

MQSVCAQSVSCKGAFTQSLRTPRCSRSQLVCRADGKAGAFIKTVKSGAAALAASLL
LSGGAGALTFDELQGLTYLQVKGSGIANTCPTLSGGSSNIKDLKSGTYSVNKMCLEP
TSFKVKEEAQFKNGEADFVPTKLVTRLTYTLDEISGQMKIDGSGGVEFKEEDGIDY A
AVTVQLPGGERVPFLFTIKELDAKGTADGFKGEFTVPSYRGSSFLDPKGRGASTGYD
NAVALPAAGDSEELEKENNKSTKALKGEAIFSIAKVDAGTGEVAGIFE

SEQ ID NO: 169
Clp protease cDNA sequence

ataatcggaacccagetgeacgeaccatcagtgeggeageatgeagacegtcgeagecagetatggegtattggegeectecgget
ccagcegtgacccggggctegaccageageaageageacttcaccacceteacteccttttceggettcaggegectgaatcatgtgga

tcgggeggggcaggeggggtetgggageccececagacectgeageaggecgtgggcaaggecgtgegecggtegeggggecgc
accaccagcgecgtgegegtgacecgeatgatgtttgageggttcaccgagaaggecatcaaggtggteatgetegegeaggagga
ggctegeegtetgggecacaacttcgtggggacggageaaatectgetggggttgattggggagtccacaggeatcgeegecaagg
tcctcaagtegatgggegtecacgetgaaagatgegegtgtggaggtegagaagatcatcggecgggggageggctttgtggecgtg
gagatccecttcaccccecgegecaagegtgtgetggagetgteectggaggaggcetegecagetcggecacaactacattggeac

ggagcacatcctgetgggectgetgegegagggtgagggegtggecteceegegtgctggagacectgggegecgacceecagaa
gatccgeactcaggtggtacgceatggtgggtoagtcgecaggageecgtgggeaccacggtgggcggagggtecaceggetccaa

caagatgcccaccctggaggagtacggeaccaacctgaccgeecaggecg

SEQ ID NO: 170
Clp protease

MQTVAASYGVLAPSGSSVTRGSTSSKQHFTTLTPFSGFRRLNHVDRAGQAGSGSPQT
LQQAVGKAVRRSRGRTTSAVRVIRMMFEERFTEKAIKVVMLAQEEARRLGHNEFVGT
EQILLGLIGESTGIAAKVLKSMGVTLKDARVEVEKIIGRGSGFVAVEIPFTPRAKRVLE
LSLEEARQLGHNYIGTEHILLGLLREGEGVASRVLETLGADPQKIRTQVVRMVGESQ
EPVGTTVGGGSTGSNKMPTLEEYGTNLTAQA

SEQ ID NO: 171

TCCGGTGTGTTGTAAGTCCA

SEQ ID NO: 172

TTGTCGGAATGTCATATCAA

SEQ ID NO: 173

AACGCCTTTGTACAACTGCA

SEQ ID NO: 174

CTGACCCGACCTATGGGAGCGCTCTTGGC

SEQ ID NO: 175
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CTTGACTTCCCTCACCTGGAATTTGTCG

SEQ ID NO: 176

GTGGCCATATGGACTTACAA

SEQ ID NO: 177
CAAGGGCTGGATGAATGACCCCAATGGACTGTGGTACGACG
SEQ ID NO: 178
CACCCGTCGTCATGTTCACGGAGCCCAGTGCG

SEQ ID NO: 179
KE858 Homologous recombination construct SZ725

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

SEQ ID NO: 180
Homologous recombination construct SZ726

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

SEQ ID NO: 181
Homologous recombination: Targeting cassette for disruption of Prototheca moriformis
stearoyl ACP desaturase coding region (B-tubulin driven suc?2 cassette)

TTTGGCCCCGCTTTCCAGCTCCGGATCTGCTGGCGTCCGCCGCGAGACGTGACAT
CGCACGTCGCCGGGAGCGCCAGCTTGATCACTTGGCAGGGGGCCGTGCTCTACA
AATACCAGGCCCCGCGGCGGTCAGTTCGCACATCCAATACCTGCCGAGCCATCTT
GCCTACACTTTTTATCGACTCCTCTACTCTGTTCGCGAGAGCGCTCGGTCCAGGCT
TGGAATTCGCCGAATTCAGCTCGATCAGTCGCTTCTGCAACTGATCTCGGCCGTT
CGCAGACTGCCTTTTCTCAGCTTGTCAGGTAGCGAGTTGTTGTTTTATATTTATTC
GATTTCATCTGTGTTGCATGTCTTGTTCGTGCTGTGCGTTCTTTCTGGGCCGCGCT
GTCGGGTCGCATGGGCTAGCTGTACTCATGTTAGTCATGCCGGTCCGACCTTGTT
CGAGGAAGGCCCCACACTGAGCGTGCCCTCTTTCTACACCCCTTGTGCAGAAATT
AGATAGAAAGCAGAATTCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGG
GCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGAC
CCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGC
GCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAA
GCCATATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGT
GATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCA
AACGGCGCGCCATGCTGCTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGC
CAAGATCAGCGCCTCCATGACGAACGAGACGTCCGACCGCCCCCTGGTGCACTTC
ACCCCCAACAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTACGACGAGAAG
GACGCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGG
ACGCCCTTGTTCTGGGGCCACGCCACGTCCGACGACCTGACCAACTGGGAGGAC
CAGCCCATCGCCATCGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCA
TGGTGGTGGACTACAACAACACCTCCGGCTTCTTCAACGACACCATCGACCCGCG
CCAGCGCTGCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTA
CATCTCCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCC
GTGCTGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGAGC
CCTCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGA
TCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGA
GGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAG
CAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAACCCCGGCGCCC
CGGCCGGCGGCTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTT
CGAGGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGC
CCTGCAGACCTTCTTCAACACCGACCCGACCTACGGGAGCGCCCTGGGCATCGCG
TGGGCCTCCAACTGGGAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCT
CCATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGA
GACGGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGG
CCCCTGGAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCTACAA
CGTCGACCTGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTC

95



AACACCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCA
AGGGCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGT
CCTCCTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACC
CCTACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACG
ACCTGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTA
CTTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGAAC
GCCCTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGTTCTACATCGAC
AAGTTCCAGGTGCGCGAGGTCAAGTGATTAATTAACTCGAGGCAGCAGCAGCTC
GGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACA
CTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTG
TTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGA
ATACCACCCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAA
CTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCC
CTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAA
ACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGA
CCGACACGCCCCCGGCCCAGGTCCAGTTCTCCTGGGTCTTCCAGAGGCCCGTCGC
CATGTAAAGTGGCAGAGATTGGCGCCTGATTCGATTTGGATCCAAGGATCTCCAA
TCGGTGATGGGGACTGAGTGCCCAACTACCACCCTTGCACTATCGTCCTCGCACT
ATTTATTCCCACCTTCTGCTCGCCCTGCCGGGCGATTGCGGGCGTTTCTGCCCTTG
ACGTATCAATTTCGCCCCTGCTGGCGCGAGGATTCTTCATTCTAATAAGAACTCA
CTCCCGCCAGCTCTGTACTTTTCCTGCGGGGCCCCTGCATGGCTTGTTCCCAATGC
TTGCTCGATCGACGGCGCCCATTGCCCACGGCGCTGCCGCATCCATGTGAAGAAA
CACGGAAGAGTGCGAAGACTGGAAGTGAATTAAGAGTATAAGAAGAGGTACCA
AGGGATTCTCAGGTGCTCTTAGGAACGGCTTTTCCTTCGCCAAGAGAAACTGCTA
CTGCTCGTGTCGCCACGGTGGTCAAGCCGCCCCATCTGCGATCCACCAGGCCCAT
CCGCGGACTCGCGATCAGCCTGCTGGATCCGGACTGCCGACCTGACCGCTCGCAT
CCACCATTACAACCCTCCAATTGGACACCACTCCCACGTCCTAAAGTTCACCATG
CAAGCTGATCGATCGCATTCGCCGATGCACTCGCCTGCCACAGAGGTGTGCGCTT
CGGACTAGCGTGCAGGCGCCCCGAGGCCACCAGCATGCACCGATGGAAGCGGGC
ACGGCCGCTGCTCCAGGTCGCTGGCTCGCTCAGACCCATAGCAACCTCCGCTGCG
TCCCTAAATGTCACACAGAGCGTCTTTGATGGGTACGGATGGGAGAGAATCTGAT
TGGGCATTGCTGGTGCAGTGCAGGAAGATGGCAAGTGCACAGTCAGTCATGCTG
TACAAACTGGTGCCTCGTAGTATTGACTCGTATAGTGCATAGTATCATGCATGGT
CGTTACTTGCAA

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

TTTGGCCCCGCTTTCCAGCTCCGGATCTGCTGGCGTCCGCCGCGAGACGTGA
CATCGCACGTCGCCGGGAGCGCCAGCTTGATCACTTGGCAGGGGGCCGTGCT
CTACAAATACCAGGCCCCGCGGCGGTCAGTTCGCACATCCAATACCTGCCGA
GCCATCTTGCCTACACTTTTTATCGACTCCTCTACTCTGTTCGCGAGAGCGCTC
GGTCCAGGCTTGGAATTCGCCGAATTCAGCTCGATCAGTCGCTTCTGCAACT
GATCTCGGCCGTTCGCAGACTGCCTTTTCTCAGCTTGTCAGGTAGCGAGTTGT
TGTTTTATATTTATTCGATTTCATCTGTGTTGCATGTCTTGTTCGTGCTGTGCGT
TCTTTCTGGGCCGCGCTGTCGGGTCGCATGGGCTAGCTGTACTCATGTTAGTC
ATGCCGGTCCGACCTTGTTCGAGGAAGGCCCCACACTGAGCGTGCCCTCITT
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CTACACCCCTTGTGCAGAAATTAGATAGAAAGCAATGCTGCTGCAGGCCTTC
CTGTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGACGAACG
AGACGTCCGACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGA
ACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACCTGT
ACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGG
CCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCAT
CGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTGGTGGAC
TACAACAACACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCT
GCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCT
CCTACAGCCTGGACGGCGGCTACACCTITCACCGAGTACCAGAAGAACCCCG
TGCTGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGA
GCCCTCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGAT
CGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTC
GCCAACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAG
GTCCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCA
TCAACCCCGGCGCCCCGGCCGGCGGCTCCTTCAACCAGTACTITCGTCGGCAG
CTTCAACGGCACCCACTTCGAGGCCTTCGACAACCAGTCCCGCGTGGTGGAC
TTCGGCAAGGACTACTACGCCCTGCAGACCTTCTITCAACACCGACCCGACCT
ACGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACTGGGAGTACTCCGCCIT
CGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTCTCCC
TCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAGG
CCGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCGCCA
CCAACACCACGTTGACGAAGGCCAACAGCTACAACGTCGACCTGTCCAACA
GCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGA
CGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAG
GACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTCCTTCIT
CCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTACTT
CACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGACCT
GTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTAC
TTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGA
ACGCCCTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGTTCTACAT
CGACAAGTTCCAGGTGCGCGAGGTCAAGTGACCGACACGCCCCCGGCCCAG
GTCCAGTITCTCCTGGGTCTTCCAGAGGCCCGTCGCCATGTAAAGTGGCAGAG
ATTGGCGCCTGATTCGATTTGGATCCAAGGATCTCCAATCGGTGATGGGGAC
TGAGTGCCCAACTACCACCCTTGCACTATCGTCCTCGCACTATTTATTCCCAC
CITCTGCTCGCCCTGCCGGGCGATTGCGGGCGTTTCTGCCCTTGACGTATCAA
TTTCGCCCCTGCTGGCGCGAGGATTCTTCATTCTAATAAGAACTCACTCCCGC
CAGCTCTGTACTTTTCCTGCGGGGCCCCTGCATGGCTTGTTCCCAATGCTTGCT
CGATCGACGGCGCCCATTGCCCACGGCGCTGCCGCATCCATGTGAAGAAAC
ACGGAAGAGTGCGAAGACTGGAAGTGAATTAAGAGTATAAGAAGAGGTAC
CAAGGGATTCTCAGGTGCTCTTAGGAACGGCTTTTCCTTCGCCAAGAGAAAC
TGCTACTGCTCGTGTCGCCACGGTGGTCAAGCCGCCCCATCTGCGATCCACC
AGGCCCATCCGCGGACTCGCGATCAGCCTGCTGGATCCGGACTGCCGACCTG
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ACCGCTCGCATCCACCATTACAACCCTCCAATTGGACACCACTCCCACGTCC
TAAAGTTCACCATGCAAGCTGATCGATCGCATTCGCCGATGCACTCGCCTGC
CACAGAGGTGTGCGCTTCGGACTAGCGTGCAGGCGCCCCGAGGCCACCAGC
ATGCACCGATGGAAGCGGGCACGGCCGCTGCTCCAGGTCGCTGGCTCGCTC
AGACCCATAGCAACCTCCGCTGCGTCCCTAAATGTCACACAGAGCGTCTTTG
ATGGGTACGGATGGGAGAGAATCTGATTGGGCATTGCTGGTGCAGTGCAGG
AAGATGGCAAGTGCACAGTCAGTCATGCTGTACAAACTGGTGCCTCGTAGTA
TTGACTCGTATAGTGCATAGTATCATGCATGGTCGTTACTTGCAA

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

VERSION U56103.1 GI:1336005

MVAAAASSAFFSVPTPGTSPKPGKEFGNWPSSLSVPFKPDNGGEH
VKANASAHPKANGSAVNLKSGSLETPPRSFINQLPDLSMLLSKITTVEGAAEKQWKRP
GMLVEPFGVDRIFODGVFFROSFSIRSYEIGVDRTASIETLMNIFQETSLNHCKSIGL
LNDGFGRTPEMCKRDLIWVVTKIQVEVNRYPTWGDTIEVNTWVSESGKNGMGRDWLIS
DCRTGEILIRATSVWAMMNONTRRLSKFPYEVRQETAPHFVDSAPVIEDDRKLHKLDV
KTGDSIRDGLTPRWNDLDVNQHVNNVKYIGWILKSVPIEVFETQELCGVTLEYRRECG
RDSVLESVTTMDPAKEGDRCVYQHLLRLEDGADITIGRTEWRPKNAGANGATISSGKTS
NGNSVS

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

VERSION U56104.1 GIl:1336007

MVVAAAASSAFFPVPAPRPTPKPGKFGNWPSSLSQPFKPKSNPN
GREFQVKANVSPHPKANGSAVSLKSGSLNTLEDPPSSPPPRTFLNQLPDWSRLRTAITT
VEVAAEKQFTRLDRKSKRPDMLVDWEGSETIVODGLVFRERFSIRSYEIGADRTASIE
TLMNHLODTSLNHCKSVGLLNDGFGRTPEMCTRDLIWVLTKMOIVVNRYPTWGDTVET
NSWESQSGKIGMGREWLISDCNTGEILVRATSAWAMMNQKTRREF SKLPCEVRQEIAPH
FVDAPPVIEDNDRKLHKFDVKTGDSICKGLTPGWNDEFDVNQHVSNVKYIGWILESMPT
EVLETQELCSLTLEYRRECGRESVVESVTSMNPSKVGDRSQYQHLLRLEDGADIMKGR
TEWRPKNAGTNRAIST

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

VERSION U67317.1

MAAAASMVASPFCTWLVASCMSTSEFDNDPRSPSVKRFPRRKRVL
SORGSTFQCLVASCIDPCDQYRSSASLSFLGDNGFASLEFGSKPFMSNRGHRRLRRASH
SGEAMAVALQPAQEAGTKKKPVIKQRRVVVTGMGVVTPLGHEPDVEYNNLLDGVSGIS
EIETFDCTQFPTRIAGEIKSFSTDGWVAPKLSKRMDKFMLYLLTAGKKALADGGITDE
VMKELDKRKCGVLIGSGMGGMKVENDAIEALRVSYKKMNPFCVPFATTNMGSAMLAMD
LGWMGPNYSISTACATSNFCILNAANHITIRGEADMMLCGGSDAVIIPIGLGGEVACRA
LSOQRNSDPTKASRPWDSNRDGFVMGEGAGVLLLEELEHAKKRGATIYAEFLGGSEFTCD
AYHMTEPHPEGAGVILCIEKALAQAGVSKEDVNYINAHATSTSAGDIKEYQALARCEG
ONSELRVNSTKSMIGHLLGAAGGVEAVTVVQATIRTGWIHPNLNLEDPDKAVDAKLLVG
PKKERLNVKVGLSNSFGFGGHNSSILFAPCNV
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SEQ ID NO: 186
Cuphea hookeriana 3-ketoacyl-ACP synthase (Kas4)

Genbank ACCESSION AF060519 VERSION AF060519.2 GI:30995500

MATASCMVASPFCTWLVAACMPTSSDNDPRSLSHKRLRLSRRRR
TLSSHCSLRGSTFQCLDPCNQORFLGDNGFASLFGSKPLRSNRGHLRLGRTSHSGEVM
AVAMQPAQEVSTNKKPATKQRRVVVTGMGVVTPLGHDPDVYYNNLLDGISGISEIENF
DCSQFPTRIAGEIKSFSTDGWVAPKEFSERMDKFMLYMLTAGKKALADGGITEDAMKEL
NKRKCGVLIGSGLGGMKVFESDSIEALRTSYKKISPFCVPEFSTTNMGSATILAMDLGWMG
PNYSISTACATSNFCILNAANHIIKGEADMMLCGGSDAAVLPVGLGGEFVACRALSQRN
NDPTKASRPWDSNRDGEFVMGEGAGVLLLEELEHAKKRGATIYAEFLGGSFTCDAYHMT
EPHPEGAGVILCIEKALAQSGVSREDVNYINAHATSTPAGDIKEYQALAHCFGONSEL
RVNSTKSMIGHLLGGAGGVEAVAVVOQAIRTGWIHPNINLEDPDEGVDAKLLVGPKKEK
LRKVKVGLSNSFGFGGHNSSTILFAPCN

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

Genbank accession no. AAA33019 VERSION

MLSKGAPAAP
AVATGEQPSG
IANLLQEVGG
VOGEGKVGTR
RLAFPEENNN
DTHELQATITL
LLRSAGSGLE

AVAAMYNASA
VASLREADKE
NHAQGVGEST
RDWILKDYAN
SMKKIPKLED
DYRRECQRDD
INRCRTEWRK

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

MTKEVCSNIG
KNWMNDPNGP
INGCWSGSAT
AVNGINASSE
GSGMWECPDF
FVPDNGEFKMD
IPRKIWLDRS
KVRDLEKADV
ONSNKYVVLM
CITSRVYPKL

LWLLLTLLIG
MIYKGIYHLF
ILPNGKPVIL
RDPTTAWLGQ
FPVTREGSNG
GTAPRYDYGK
GKQLIQWPVR
IEPSWTDPQL
CSDQSRSSLK
AIGKSSHLFA

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

KDTTFALTHS
KSLGNRLRLG
DGFATTTTMR
GEVIGRATSK
PAEYSRLGLV
IVDSLTSREP
KPAKR

NYVVNLEASH
YOWNPKGAVW
YTGIDPKNQQ
DKKWRVIIGS
VETSSFGEPN
YYASKTFEDS
EVERLRTKQV
ICSKMNVSVK
EDNDKTTYGA
FNYGYQSVDV

AAA33019.1 Gl:404026

RSIGSVSIRR
SLTEDGLSYK
KLHLIWVTAR
WVMMNEDTRR
PRRSDLDMNK
LGNAAGVKEK

HVYKRLTQST
GNIVWAHSTS
VONIAEPKNL
KIHRRGLAIT
EILKHVLKIS
AKNRRILWGW
KNLRNKVLKS
SGLGPEFGLMV
FVDINPHQPL
LNLNAWSMNS

RYNVEFLCNSS
EKEFVIRCYEV
MHIETIYRYPA
LOKVSDDVRE
HVNNVTYIGW
EINGSVSPKK

NTKSPSVNQP
TDLINWDPHP
SDPYLREWKK
YTSKDEFLKWE
LDDTKHDYYT
TNESSSVEDD
GSRLEVYGVT
LASKNLEEYT
SLRALIDHSV
AQIS

SSSRKVSPLL
GINKTATIET
WSDVIEIETW
EYLVFCPRTL
ALESIPPETII
DEQDLSREFMH

YRTGEFHEFQPP
PAIFPSAPFED
SPLNPLMAPD
KSPEPLHYDD
IGTYDRVKDK
VEKGWSGIQT
AAQADVEVLE
SVYFRIFKAR
VESFGGKGRA

1 ACTAGTATGG TGGCCTCCGT GGCCGCCTCC TCCTCCTTCT TCCCCGTIGCC CTCCTCCTCC

61
121
181
241
301
361
421
481
541
601
661

TCCTCCGCCT
GTIGGCCAAGC
CCCAAGATCG
ACCGCCCGCC
GCCGCCATCC
AAGCGCGGCG
CTIGGTGTACC
TCCGTGGAGG
GGCCTGATGC
GIGGTGGCCA
ATCAACACCT

CCGCCAAGGC
CCGCCTCCIC
ACGACACCAA
GCACCTCCTA
GCACCATCTT
CCGACGCCGT
GCCAGAACTT
CCCTGATGAA
ACGGCGGCTT
AGATGCTIGGT
GGATCTCCIC

CTCCCGCGGC
CTCCGGCTGG
GGTGGGCCTIG
CGGGCGCGCC
CTCCGCCGCC
GGCCGACGCC
CTCCATCCGC
CCACTTCCAG
CGGCTGCACC
GCACGTGGAG
CTCCGGCAAG

99

ATCCCCGACG
ATGCAGGCCA
CGCACCGACG
AACCAGCTGC
GAGAAGCAGT
TCCGGCGTGG
TCCTACGAGA
GAGACCTCCC
CCCGAGATGA
CGCTACCCCT
AACGGCATGG

GCCTGGACGT
AGGCCTCCGC
TGGAGGAGGA
CCGACTGGTIC
GGACCCTGCT
GCAAGATGGT
TCGGCGTIGGA
TGAACCACTG
CCCGCCGCAA
GGTGGGGCGA
GCCGCGACTG

GCGCGGCATC
CCGCGCCATC
CGCCGCCTCC
CATGCIGCTG
GGACTCCAAG
GAAGAACGGC
CAAGCGCGCC
CAAGTGCATC
CCIGATICTIGG
CGIGGTIGCAG
GCACGTIGCAC



721
781
841
901
961
1021
1081
1141
1201
1261

GACTGCCAGA
CACACCCGCC
TCCGAGCGCG
TCCGCCGCCC
CACGTGAACA
GACGGCTACG
GIGGTGCAGT
CAGCACCTGC
CCCAAGCAGC
TTAATTAACT

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

CCGGCCTGCC
GCCTGTCCAA
ACGCCGTIGCT
ACGTGCGCCG
ACGTGAAGTA
AGGTGGCCAC
CCCTGACCGC
TGCGCCIGGA
AGGCCCGCGA
CGAG

CATCATGCGC
GCTGCCCGAG
GGACGACAAC
CGGCCTGACC
CGTGGGCTGG
CATGTCCCIG
CGTGTCCTCC
GGACGGCACC
CCTGGGCAAC

GGCACCTCCG
GAGGTGCGCG
GGCCGCAAGC
CCCCGCTGGC
ATTCTGGAGT
GAGTACCGCC
GACCACGCCG
GAGATCGTGC
ATGGGCCTGC

TGTGGGTGAT
CCGAGATCAC
TGCCCAAGTT
ACGACTICGA
CCGTGCCCGT
GCGAGTGCCG
ACGGCTCCCC
GCGGCCAGAC
ACCCCACCGA

GATGGACAAG
CCCCTICTTIC
CGACGACGAC
CGTGAACCAG
GTGGATGCTG
CATGGACTCC
CATCGIGTIGC
CGAGTGGCGC
GTCCAAGTGA

VERSION AAB59296.1

MSFRSLLALS
VVASPSTDNP
DLSSGAGLGE
PLVRNDLSYV
APEILCYLQS
NHKEVVDSFER
KQOGSLEVTDV
SMSEQYDKSD
TYSSVIVTSW
VTEDLTATTT
YKFIRIESDD

GLVCTGLANV
DYFYTWTRDS
PKENVDETAY
AQYWNQTGYD
FWTGSFILAN
SIYTLNDGLS
SLDFFKALYS
GEQLSARDLT
PSIVATGGTT
YGENIYLVGS
SVEWESDPNR

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

ISKRATLDSW
GLVLKTLVDL
TGSWGRPORD
LWEEVNGSSFE
FDSSRSGKDA
DSEAVAVGRY
DAATGTYSSS
WSYAALLTAN
TTATPTGSGS
ISQLGDWETS
EYTVPQACGT

LSNEATVART
FRNGDTSLLS
GPALRATAMI
FTIAVQHRAL
NTLLGSIHTE
PEDTYYNGNP
SSTYSSIVDA
NRRNSVVPAS
VTSTSKTTAT
DGIALSADKY
STATVTDTWR

AILNNIGADG
TIENYISAQA
GEFGQOWLLDNG
VEGSAFATAV
DPEAACDDST
WELCTLAAAE
VKTEFADGEVS
WGETSASSVP
ASKTSTSTSS
TSSDPLWYVT

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

VERSION

MOLENLPLKV
VIVIYADGSD
NNNSANYQVS
SREAMLRNIN
NVLKDYVTE'S
YLTQTKDASY
DEFAKRNGDST
NLGSVDDGFEF
QOGNSWELAVT
NLAQNIALAA
APAA

P07683.2

SEFFLVLSYFES
NWNNNGNTIA
TSKPTTTTAT
PPGSATGFIA
VKTQSTSTVC
VIGTLKPAIF
RASTYSSTAS
TPGSEKILAT
GYAELYYRAI
DRELSTVQLH

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

XP_001697756, VERSION  XP_001697756.1

MOLFARSPAG
ELKAMATSPR
LTTGIDEDVY
MREAAEREGL
IEEEVEKLQW
GITWELFRQV
ENFAYEHWDE
QVMNEGPGHV

VRVOOHAQRK
QSVNRPQKAE
DTSGPONVDP
DPEFVRSELA
STIWGADTVM
LLDQAEQGVD
ILDICAKYDI
PLNKIPENMA

LLVSAASTPS
ASYSAPISGS
ATTTTAPSTS
ASLSTAGPDY
NCLGEPKENP
KDLDYVVNVW
TIANKISSEW
AVAVEDSFAS
KEWIGNGGVT
AHNNGSLAEE

SAKVAGRGRL
DLTEFRQAPTI
RVGLPKLRKP
RGRATIIPANK
DLSTGHNIFE
YWTIHAGVLL
TLSIGDGLRP
KOLEWCSEAP

SASVQLDSYN
NYEYWTESAS
TTTPPSRSEP
YYAWTRDAAL
DASGYTGAWG
SNGCEDLWEE
VSSNNWIQVS
LYPINKNLPS
VSSISLPFFK
FDRTTGLSTG

NVRAEATAMP
ADCFPDSEKM
WVERREANGT
CHLELEPCVI
TREWVMRNSP
RHVPLTANRI
GCIADANDAA
FYTLGPLTTD

100

YDGSTESGKI
INGIKEFYIK
ATFPTGNSTI
TSNVIVYEYN
RPONDGPAER
VNGVHEFYTLM
QSVTGGVSKK
YLGNSIGRYP
KFDSSATSGK
ARDLTWSHAS

PAPAEQEKEL
YKEVKYDDEI
HARAGVTQOMA
GRNEMTKVNS
VPVGIVPIYE
TGIVSRGGSI
QFAELKTQGE
IAPGYDHITS

AWVSGADSGI
IVOGISNPSG
YTSTATDIVW
GSSCSWCDSQ
FOPCSPRALA
QLYDALYQWD
IVETHAASNG
GTCAATSAIG
TSCTTPTAVA
VTLPAGESFE

YVKNIAYSKK
YEVSGKTYYD
SSWIKKQEGI
TTLSGNKTIL
ATTFILFADS
VMRKGLLLGA
GLDVSTLLAA
EDTYNGNGNS
KYTVGTSDEN
LITASYAKAG

ORLEKGNAFE
TLRVPFRRIH
LARAGIISEE
NEGNSAVTSS
ALERADGQVE
HAKLCLMEHK
LTRRAWEKNV
AIGAATIGAL



GTALLCYVTP KEHLGLPNRD DVKAGVIAYK IAAHAADLAK GHPAAASWDL ELSKARFEFR
WRDQFALSLD PVTAQAYHDA TLPQEPAKTA HECSMCGPKE CSMNITQELR OMVQOAEQAQE
AAAAAAAADD ADLLAAAAFRG MKEMSEKFKQ SGAQLYH

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

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

MSTTTLTRRE
DNPQFEENEA
RLADDGLDDL
LRHQHPGMNEF
GNSAVTSSIE
EKVNGIAEDL
KWCLSHHKEN
KIAWEYDVQV
GAAMIGWEGC
SKARFEFRWE
AAAQTIEIGM

ORAKAQHFID
VPVYDTSGPY
RETGLLTPKR
GARLPENITP
EEVEKLVWST
TWEAFRDTLL
FLFEHFREIC
MIEGPGHVPM
AMLCYVTPKE
DOFNLALDPF
ADMSEDFRAK

SEQ ID NO: 194

aminoglycoside-3'-O-phosphotransferase [Cloning vector pTAP6].Genbank accession no. ADJ58594,

VERSION ADJ58594.1

MIEQDGLHAG
ODEAARLSWL
RRLHTLDPAT
GEDLVVTHGD
LVLYGIAAPD

SPAAWVERLE
ATTGVPCAAV
CPFDHQAKHR
ACLPNIMVEN
SORIAFYRLL

SEQ ID NO: 195

acyl ACP thioesterase [Brassica

VERSION CAA52070.1

MLKLSCNVTN
VNSCTPADRL
FSTDGFATTL
SATNEVIGRA
LEDPAQYSML
QODDIVDSLTT

NLHTFSEFFSD
RAGRLMEDGY
TMRKLHLIWV
TSKWVMMNQD
ELKPRRADLD
SEIPDDPISK
RKKSSR

SEQ ID NO: 196

acyl-ACP thioesterase [Garcinia

VERSION AAB51525.1

MVATAATSSE
STDDAQLPAP
VODGLVERQON
NLIWVVTKMQ
MMNKLTRRLS
DINQHVNNVK
GHAGNVECQH

FPLTSPSGDA
RTFINQLPDW
FSIRSYEIGA
VEVDRYPTWG
KIPEEVREEI
YIGWILESAP
VLRLEDGAEI

SEQ ID NO: 197

TLEGTAFPNS
GDPEVAINVQ
AKAGKRVTQL
EFVRDEVAAG
RWGADTVMDL
EQAEQGVDYF
EICAAYDVSL
HMIQRNMTEE
HLGLPNKEDV
TARAYHDETL
GGEIYLKREE

KRIYVTGSQH
OGLAKLRQPW
HYARKGIVTP
RATTPANINH
STGRYIHETR
TIHAGVLLRY
SLGDGLRPGS
LESCHEAPFY
KOGLITYKIA
POESGKVAHF
A

DIRVPMREIQ
IDARNDSEEL
EMEFIATREN
PESEPMIIGR
EWILRNSPVP
VPMTAKRLTG
IQDANDEAQF
TLGPLTTDIA
AHAADLAKGH
CSMCGPKECS

LSPTLIGGSK
DDRSSAYTRE
MGRERIRSEV
NEFLVKVNANI
IGTVPIYQAL
IVSRGGSIMA
SELHTLGELT
PGYDHETSGI
PGAQIRDNAM
MKISQEVRDY

GYDWAQQTIG CSDAAVFRLS AQGRPVLEVK TDLSGALNEL
LDVVTEAGRD WLLLGEVPGQ DLLSSHLAPA EKVSIMADAM
IERARTRMEA GLVDQDDLDE EHQGLAPAEL FARLKARMPD
GREFSGFIDCG RLGVADRYQD TALATRDIAE ELGGEWADRE

DEFF

napus (rape)].Genbank accession no. CAA52070,

SSLEIPVNRR
SYKEKFIVRS
TARMHIEIYK
TRRLORVTDE
MNQHVNNVTY
FTGTNGSAMS

mangostana], Genbank accession no. AAB51525

KSGNPGKGSV
SMLLAAITTV
DRTASIETVM
DVVQVDTWVS
GSYEFVNSDPV
QPILETRELS
VRGRTEWRPK

TIAVSSSQLR
YEVGINKTAT
YPAWSDVVET
VRDEYLVE'CP
IGWVLESIPQ
SIQGHNESQF

SEFGSMKSKSA
FLAAEKQWMM
NHLOETALNH
ASGKNGMRRD
VEEDGRKVTK
AVTLEYRREC
YINNESIMGO

101

KPALDPLRAV
VETIANLLQE
ETWCQOSEGRI
REPRLAFPEE
EIIDTHELQV
LHMLRLSENG

ASSRGLQVKA
LDWKPRRPDM
VKTAGLLGDG
WLLRDGNTGE
LDDNTADFEVR
GRDSVLRSLT
IPTDAS

ISADQGSISP
VACNHVOKCG
GTRRDWILRD
NNSSLKKIPK
ITLDYRRECQ
QEINRGRTQW

NAQAPTKING
LIDTFGLGRI
FGSTPEMSKR
TLTRASSVWV
KGLTPKWNDL
AVSGGGVGDL



Cuphea hookeriana 8:0- and 10:0-ACP specific thioesterase (FatB2) mRNA, complete cds., Genbank

accession no. U39834, VERSION  U39834.1

MVAAAASSAF
SAVSLKSGSL
MLVDSEFGLES
GEFGRTLEMCK
EILVRATSAY
KGLTPGWNDL
AMDPSKVGVR

FPVPAPGASP
NTQEDTSSSP
TVODGLVERQ
RDLIWVVIKM
AMMNQKTRRL
DVNQHVSNVK
SQYQHLLRLE

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

VERSION ABS30422.1

MLKVPCCNAT
VESAACDSLA
SVGESTDGEFA
LTDYATGQII
ISKLEDPAQY
ECQHDDIVDS
GRTEWRKKSA

DPIQSLSSQC
NRLRLGKLTE
TTTSMRKMHL
GRATSKWVMM
SKLGLVPRRA
LTSVEPSENL
R

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

VERSION AAA74692.1

FROITKNQKK
ENLKKPEFMPP
ASDGEDEQVR
WAIWTRAWTA
TSFQERATEI
VLAFADMMRK
KLTGLSAEGQ

KVRKKTMALK
REVHVQVTHS
ELRERAKETP
EENRHGDLLN
SHGNTARQAK
KISMPAHLMY
KAQDYVCRLP

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

AAB67840.1

MALKLCEFPPH
PEKREIFNSL
YFIVLVGDMI
LYLSGRVDMK
GDLKLAQICG
ODDNLFENE'S
IRRLEERAQS

KMPSEFPDART
NNWAQENILV
TEEALPTYQT
QIEKTIQYLT
ITAADEKRHE
SVAQRLGVYT
RVKKASATPF

SEQ ID NO: 201

Myristoyl-acyl carrier protein thioesterase, chloroplastic; Cuphea hookeriana, Genbank ACCESSION

KPGKEGNWPS
PPRTFLHQLP
SESIRSYEIG
QIKVNRYPAW
SKLPYEVHQE
YIGWILESMP
DGTAIVNGAT

RFLTHENNRP
DGFSYKEKETI
IWVTARMHIE
NODTRRLQKV
DLDMNQHVNN
EAVSELRGTN

LNPFLSQTOK
MPPOKIEIFK
DDYEFVVLVGD
KYLYLSGRVD
EHGDIKLAQI
DGRDDNLFDH
PRIRRLEERA

RSHRVEMAST
LLKDVDKCWQ
MLNTLDGVRD
GSGMDPRTEN
TAYTKIVEKL
AKDYADILEF
SWIFGREINL

Q39513 VERSION Q39513.1

SLSPSFKPKS
DWSRLLTAIT
TDRTASIETL
GDTVEINTRF
IVPLEVDSPV
TEVLETQELC
EWRPKNAGAN

YETRRPSIPT
VRSYEVGINK
IYKYPAWSDV
TDDVREEYLV
VTYIGWVLES
GSATTTAGDE

LPSFALPPMA
SLDNWAEENTI
MITEEALPTY
MRQIEKTIQY
CGTIAADEKR
FSAVAQRLGV
QOGRAKEAPTM

IHSPSMEVGK
PSDFLPDSAS
ETGASLTPWA
NPYLGEIYTS
FEIDPDGTVL
LVGRWDIEKL

IPNGGFQVKA
TVEVKSKRPD
MNHLQETSLN
SRLGKIGMGR
IEDSDLKVHK
SLALEYRREC
GAISTGKTSN

FESSKNSSAS
TATVETIANL
VEVETWCQSE
FCPRELRLAF
IPQEIIDTHE
DCRNFLHLLR

STRSPKEYMA
LVHLKPVEKC
QTMLNTLDGV
LIGSGMDPRT
HETAYTKIVE
YTAKDYADIL
PESWIEDRQV

VKKPETPPRE
EGFDEQVMEL
IWTRAWTAEE
FOERATFISH
ALADMMRKKV
TGLSGEGRKA

NDSAHPKANG
MHDRKSKRPD
HCKSTGILLD
DWLISDCNTG
FKVKTGDSIQ
GRDSVLESVT
GNSVS

LOAVVSDISS
LOEVGCNHAQ
GRIGTRRDWI
PEENNRSSKK
LOTITLDYRR
LSGDGLEINR

STLKSGSKEV
WQPQODFLPDP
RDETGASPTS
ENSPYLGFIY
KLFEIDPDGT
EFLVGRWKVD
KL

VHVQVTHSLA
RKRCKEIPDD
NRHGDLLNKY
GNTARLAKEH
SMPAHLMYDG
ODYVCTLPPR

MVATAASSAF FPLPSADTSS RPGKLGNKPS SLSPLKPKST PNGGLOVKAN ASAPPKINGS
PVGLKSGGLK TQEDAHSAPP PRTFINQLPD WSMLLAAITT VEFLAAEKQWM MLDWKPKRPD
MLVDPEGLGS IVQDGLVEFRQ NESIRSYEIG ADRTASIETV MNHLQETALN HVKIAGLSND
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GFGRTPEMYK RDLIWVVAKM QVMVNRYPTW GDTVEVNTWV AKSGKNGMRR
EILTRASSVW VMMNQKTRRL SKIPDEVRNE IEPHFVDSPP VIEDDDRKLP
RKGLTPRWND LDVNQHVNNV KYIGWILEST PPEVLETQEL CSLTLEYRRE
TAMDPSGGGY GSQFQHLLRL EDGGEIVKGR TEWRPKNGVI NGVVPTGESS

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

AAC72882.1

MVATAASSAF
SVGLKSCSLK
MLVDPEFGLGS
GEFGRTPEMYK
EILTRASSVW
RKGLTPKWND
TAADPSGKGF

FPVSSPVTSS
TQEDTPSAPA
IVQHGLVEFROQ
KDLIWVVAKM
VMMNQKTRRL
LDVNQHVNNV
GSQFQHLLRL

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

MVTTSLASAF
STLHGWSMPL
RSTSIVAVMN
TVEVEAWIGA
PLFIEKFAVK
SIYENHHLSS
WRPKRTDSFE

FSMKAVMLAP
ELITTIFSAA
YLOEAACNHA
AGNIGMRRHF
EGEIKKLOKFE
ITLEYRRECT
GISERFPQQOE

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

ABD83939 VERSION ABD83939.1

MVASTAASAF
SKINGAKVGL
KPRRPDMLTD
AGLMGDGFEFGA
RDHRTGQTIL
DTTDYVKKGL
SVLOSLTAVA

FPTPSESPTA
KAESQKAEED
AFSLGKIVQD
TPEMSKRNLI
RATRVWVMMN
TPRWSDLDVN
NDCTGGLPEA

SEQ ID NO: 205

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

RPGKPGNGSS
PRTFINQLPD
NESIRSYEIG
QVMVNRYPTW
SKIPDEVRHE
KYIGWILEST
EDGGEIVKGR

DGSGIKPRSS
EKQWTNLVSK
ESLGLLGDGF
LVRDCKTGHI
NDSTADYIQG
RGRALQSLTT
PHN

SAKASKTIGE
AAPSSAPRTF
GLVEFKONFST
WVVTKVRVLI
KNTRKLSKVP
QHVNNVKYIG
SIECQHLLQL

AAD42220 VERSION AAD42220.2

MVASTIVAWAF
PKINGAKVGL
KPRRPDMLTG
AGLLGDGFGA
RDYRTGQTIL
DTADYIKWGL
SVLOSLTAVA

FPTPSESPTA
KAESQKAEED
AFSLGKIVQD
TPEMSKRNLI
RATSIWVMMD
TPRWSDLDVN
NDCTGGLPEA

SEQ ID NO: 206

SAKASKTIGE
AAPSSAPRTF
GLVEFRONFST
WVVTKMQVLI
KHTRKLSKMP
QHVNNVKYIG
SIECQHLLQL

SESPIKPKEV
WSMLLAATITT
ADRTASIETV
GDTVEVNTWV
IEPHFVDSPP
POEVLETQEL
TEWRPKTAGI

GLOVRAGKEQ
PPOLLDDHLG
GETLEMSRRD
LARCTSVSVM
GWTPRWNDLD
VCGGSSEAGI

GSENLDARGI
YNQLPDWSVL
RSYEIGADRT
EHYPSWGDVV
EEVRAEIGPY
WILESAPISI
ECGAEIVRGR

GSENLNVRGI
YNQLPDWSVL
RSYEIGADRT
EHYPSWGDVV
EEVRAEIGPY
WILESAPISI
ECGAEIVRGR
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ANGGLQVKAN
VELAAEKQWM
MNHLQETALN
AKSGKNGMRR
VIEDDDRKLP
CSLTLEYRRE
NGAIPSGETS

NSCKMINGTK
LHGLVFRRTF
LIWVVRRTHV
MNMRTRRLSK
VNQHVNNIKY
ICEHLLQLED

IAKPTSSSAA
LAAVTTIFLA
ASIETLMNHL
EVDTWVGPAG
FVERAATVDE
LENHELASMT
TOWRPRRASG

IAKPTSSSAA
LAAVTTIFLA
ASIETLMNHL
EVDTWVGASG
FMEHAATVDE
LENHELASMT
TOWRPRRASG

DWLISDCNTG
KLDEKTADST
CGRESVLESL
PGDYS

ASAPPKINGS
MLDWKPKRPD
HVKSAGLMND
DWLISDCNTG
KLDDKTADST
CGRESVLESL
PGDS

VKDTEGLKGR
AIRCSEVGPD
VVERYPAWGD
IPQEVRGEID
VGWIFKSVPD
GSEVLRGRTD

MQOGKVMAQAV
AEKQWTLLDW
QETALNHVRS
KNGMRRDWHV
DSRKLPKLDE
LEYRRECGRD
PTSAGSA

KQGKVMAQAV
AEKQWTLLDW
QETALNHVRN
KNGMRRDWHV
DSRKLPKLDD
LEYRRECGRD
PTSAGSA



palmitoyl-ACP thioesterase [Elaeis guineensis]. Genbank ACCESSION AAL15645 VERSION

AAL15645.1

FYNQLPDWSV
IRSYEIGADR
IKHYPSWGDV
PEEVRAELGP
GWILESAPIS
LECGTELVKG

LLAAVTTIFL
TASTETLMNH
VEVDTWVGPT
YFVERAATIVD
FLENHELASM
RTEWRPKHSL

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

MVATAATSSE
PVGLTASVET
DMLIDPEGIG
DGFGSTPEMS
GETLTRASSL
IRKGLTPRWN
LTAVSGAGIG
A

FPVPSPPGDA
AKKEDVVSSP
RIVQODGLVE'S
KRNLIWVVTR
WVMMNKVTRR
DLDVNQHVNN
NLGGPGKVEC

SEQ ID NO: 208

FATB (fatty acyl-ACP thioesterases B); acyl carrier/ acyl-[acyl-carrier-protein] hydrolase [Arabidopsis

AAFKQWTLLD
LOETALNHVR
GKNGMRRDWH
EDSRKLPKLD
SLEYRRECGR
ALRNMGPTPG

KSSKVGSGSA
APRTFINQLP
ONEFSIRSYETI
MQILVDRYPT
LSKIPEDVRG
VKYIGWILES
QHLLRHEDGA

WKPRRPDMLA
SAGLMGDGEG
VRDHRTGQTI
EDTTDYIKKG
DSVLQSLTAV
GSA

SLGGIKSKSA
DWSMLLAAIT
GADRTASTIET
WGDVVHVDTW
EIEPYFLNSD
APPPILESHE
EIVRGRTEWR

DAFGLGKIVQ
ATPEMSKRNL
LRATSVWVMM
LTPRWSDLDV
SNDLTDGLPE

DGLVEFKQNE'S
IWVVTKMRVL
NKNTRKLSKV
NQHVNNVKYI
AGIECQHLLQ

VERSION ABC47311.1

SSGALQVKAN
TMELAAEKQW
LMNHLQETAL
VSASGKNGMR
PVVNEDSTKL
LAATTLEYRR
PKHANNE GMM

thaliana]. Genbank ACCESSION NP_172327 VERSION NP_172327.1

MVATSATSSE
VGLPGSVDIV
DMLVDPEGIG
DGFGSTPEMF
GETLTRASSV
VRSGLTPRWS
LTAVTGCDIG

FPVPSSSLDP
RTDTETSSHP
RIVODGLVER
KKNLIWVVTR
WVMMNKLTRR
DLDVNQHVNN
NLATAGDVEC

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

VERSION CAA85387.1

MVATSATSSE
VGLPGSVDIV
DMLVDPEGIG
DGFGSTPEMF
GETLTRASSV
VRSGLTPRWS
LTAVTGCDIG

FPVPSSSLDP
RTDTETSSHP
RIVODGLVER
KKNLIWVVTR
WVMMNKLTRR
DLDVNQHVNN
NLATAGDVEC

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

VERSION CAA85388.1

NGKGNKIGST
APRTFINQLP
ONEFSIRSYETI
MQOVVVDKYPT
LSKIPEEVRG
VKYIGWILES
QHLLRLODGA

NGKGNKIGST
APRTFINQLP
ONEFSIRSYETI
MQOVVVDKYPT
LSKIPEEVRG
VKYIGWILES
QHLLRLODGA

MVATSATSSE FPVPSSSLDP NGKGNKIGST
VGLPGSVDIV RTDTETSSHP APRTFINQLP
DMLVDPEGIG RIVQDGLVEFR QONEFSIRSYEI
DGEFGSTPEME KKNLIWVVTR MQVVVDKYPT

NLAGLNSAPN
DWSMLLAAIT
GADRSASTIET
WGDVVEVDTW
EIEPYEFVNSD
APVGIMERQK
EVVRGRTEWS

NLAGLNSAPN
DWSMLLAAIT
GADRSASTIET
WGDVVEVDTW
EIEPYEFVNSD
APVGIMERQK
EVVRGRTEWS

SGRMKVKPNA
TIFLAAEKQOW
VMNHLQETAL
VSQOSGKNGMR
PVLAEDSRKL
LKSMTLEYRR
SKTPTTTWGT

SGRMKVKPNA
TIFLAAEKQOW
VMNHLQETAL
VSQOSGKNGMR
PVLAEDSRKL
LKSMTLEYRR
SKTPTTTWGT

AQAPPKINGS
MMLDWKPKRA
NHVKTAGLLG
RDWLVRDAKT
PKLDDKTADY
ECGRDSVLQS
GGOMPADESG

OAPPKINGKK
MMLDWKPRRS
NHVKTAGLLG
RDWLVRDCNT
TKIDDKTADY
ECGRDSVLQS
AP

OAPPKINGKR
MMLDWKPRRS
NHVKTAGLLG
RDWLVRDCNT
TKIDDKTADY
ECGRDSVLQS
AP

NLAGLNSTPN SGRMKVKPNA QAPPKINGKR
DWSMLLAATIT TIFLAAEKQW MMLDWKPRRS
GADRSASIET VMNHLQETAL NHVKTAGLLG
WGDVVEVDTW VSQSGKNGMR RDWLVRDCNT
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GETLTRASSV WVMMNKLTRR LSKIPEEVRG EIEPYEVNSD
VRSGLTPRWS DLDVNQHVNN VKYIGWILES APVGIMERQK
LTAVTGCDIG NLATAGDVEC QHLLRLODGA EVVRGRTEWS

SEQ ID NO: 211
Gossypium hirsutum Genbank ACCESSION Q9SQI3

MVATAVTSAF
TPVEGSKNDD
PEFGIGKIVQD
TPEMCKKNLI
RATSVWVMMN
TPKWSDLDVN
DSNTENAVNV

FPVTSSPDSS
GASSPPPRTF
GLVEFSONEFSI
WVVTRMQVVV
KLTRRLSKIP
QHVNNVKYIG
GEFNCQHLLR

SEQ ID NO: 212

acyl-ACP thioesterase [Cuphea lanceolata]. Genbank ACCESSION CAA54060

CAA54060.1

MVATAASSAF
SVGLKSGSLK
MLVDPEFGLGS
GEFGRTPEMEFK
EILTRASSVW
RKGLTPKWND
TAVDSSGKGF

FPLPSPDTSS
TQEDTPSVPP
IVOGGLVERQ
RDLIWVVAKM
VMMNQKTRKL
LDVNQHVNNV
GSQFQHLLRL

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

ACCESSION

MVATAASSAF
SVGLKSGSLK
MLVDPEGLGR
GEFGRTPEMYK
EILTRASSVW
RKGLTPKWND
TAVDPSGKGS

FPVPSPDTSS
TQEDTPSAPP
IVODGLVEFRQ
RDLIWVVAKM
VMMNQKTRRL
LDVNQHVNNV
GSQFQHLLRL

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

ACCESSION AAD01982 VERSION AAD01982.1

TAVTSAFFPV
EGSKNDDGAS
IGKIVQDGLV
MCKKNLIWVV
SVWVMMNKLT
WSDLDVNQHV
TENAVNVGEF

TSSPDSSDSK
SPPPRTEFINQ
FSONFSIRSY
TRMQVVVDRY
RRLSKIPEEV
NNVKYIGWIL
NCQHLLRLDD

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

CAN81819.1

DSKNKKLGST
INQLPDWSML
RSYEIGADQT
DRYPTWGDVV
EEVRGEIEPF
WILESAPLPI
LDDGAEIVRG

RPGKLGNGSS
PRTFINQLPD
NESIRSYEIG
QVMVNRYPTW
SKIPDEVRHE
KYIGWILEST
EDGGEIVKGR

RPGKLGNGSS
PRTFINQLPD
NESIRSYEIG
QVMVNRYPTW
SKIPDEVRHE
KYIGWILEST
EDGGEIVKGR

NKKLGSIKSK
LPDWSMLLAA
EIGADQTASI
PTWGDVVQVD
RGEIEPFFMN
ESAPLPILES
GAEIVRGRTR

KSKPSVSSGS
LAATTTIFLA
ASIETLMNHL
QVDTWVSASG
FMNSDPVLAE
LESHELSALT
RTRWRPKHAK

SLSPLKPKEV
WSMLLAATITT
ADRTASIETV
GDTVEVNTWV
IEPHFIDCAP
POEVLETQEL
TEWRPKTAGV

SLSPLKPKLM
WSMLLAATITT
ADRTASIETV
GDTVEVNTWV
IEPHFVDSAP
PPEVLETQEL
TEWRPKTAGI

PSVSSGSLQV
ITTIFLAAEK
ETLMNHLQET
TWVSASGKNG
SDPVLAEDSQ
HELSALTLEY
WRPKHAKSSA

105

PVLAEDSRKL
LKSMTLEYRR
SKTPTTTWGT

LOVKANAQAP
AEKQWMMLDW
QETATINHCRS
KNGMRRDWLV
DSQKLVKLDD
LEYRRECGRD
SSANMDQITA

ANAGLKVKAS
VELAAEKQWM
MNHLQETALN
AKSGKNGMRR
VIEDDDRKLR
SSLTLEYRRE
NGATIASGETS

ANGGLQVKAN
VELAAEKQWM
MNHLQETALN
AKSGKNGMRR
VIEDDDRKLP
CSLTLEYRRE
NGPIASGETS

KANAQAPPKT
QWMMLDWKPR
AINHCRSAGL
MRRDWLVSNS
KLVKLDDSTA
RRECGRDSVL
NMDQITAKRA

TKIDDKTADY
ECGRDSVLQS
AP

PKINGTIVAST
KPRRPDMVID
AGLLGEGFGA
SNSETGEILT
STAEHVCKGL
SVLQSLTTVS
KRA

VERSION

ASAPPKINGS
MLDWKPKRPD
HVKSAGLLND
DWLISDCNTG
KLDEKTADST
CGRESVLESL
HGDS

ASAPPKINGS
MLDWKPKRPD
HVKSAGLLND
DWLISDCNTG
KLDEKTADST
CGRESVLESL
PGDS

NGTVASTTPV
RPDMVIDPEG
LGEGEFGATPE
ETGEILTRAT
EHVCKGLTPK
QSLTTVSDSN



MVATAATSAF
NGTTVGYTSS
RRSDMLIDPF
LLGDGEFGSTP
CKTGETLTRA
ADYIRTGLTP
LOSLTAVSGT

FAVASPSSDP
AEGVKIEDDM
GLGKIVQDGL
EMSIRNLIWV
SSVWVMMNKQ
RWSDLDVNQH
GVGNLLDCGN

SEQ ID NO: 216

palmitoyl-ACP thioesterase [Brassica juncea). Genbank ACCESSION ABI18986

ABI18986.1

MVATSATSLE
KKVGLPGSVE
MIMEPEGLGR
GEFGSTPEMVK
QILTRASSVW
RSGLTPRWSD
TAVSGCDIGN

FPLPSSSLDP
IETSQQOQPA
IVODGLVEFRQ
KXLIWVVTRM
VMMNKLTRRL
LDVNQHVNNV
LGTAGEVECQ

SEQ ID NO: 217

chloroplast stearoyl/oleoyl specific acyl-acyl carrier protein thioesterase precursor [Madhuca longifolia

DAKPSTKPGX
SSPPPRTEFIN
VERONFSIRS
VTRMQVVVDR
TRRLSKIPDA
VNNVKYIGWI
VECQHLLRLE

NXKTNNRVTS
PRTFINQLPD
NESIRSYEIG
QVVVDTYPTW
SKIPEEVRGE
KYIGWILESA
HLLRLQODGAE

GSAILRGIKS
QLPDWSMLLA
YEIGADRTAS
YPTWGDVVQV
VRAEIEPYEFM
LESAPLPILE
EGAETIVEGKD

TNFAGLGPTP
WSMLLAATITT
ADRSASIETV
GDVVEVDTWV
IEPYFVDEDP
PVGMMESQKL
VVRGRTEWSS

RNAPSGSLQV
AITTIFLAAE
IETLMNHLQE
DTWVCASGKN
DSAPIVDEDG
SHELSSMTLE

NSGGRMKVKP
VELAAEKQWM
MNHLQETALN
SKSGKNGMRR
VLAEDSRKLT
KSMTLEYRRE
KTPTTTWDIT

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

INQLPDWSML
RSYEIGADRT
DRYPTWGDVV
DEVRLEIGSY
WILESAPQPI
LEGGAEIVKG

LAATTTIFLA
ASIETLMNHL
QVDTWVAASG
FVDSPPVLDE
LENHELASMT
RTEWRPKYAN

SEQ ID NO: 218
hypothetical protein Osl_08261 [Oryza sativa Indica Group]. Genbank ACCESSION EAY86877

VERSION

MAGSLAASAF
QTLPKVNGTK
DWKPKKPDML
RTAGLLGDGF
HVRDYNSGRT
GNKVGDDATE
RKECGRDSVL
AAENA

EAY86877.1

FPGPGSSPAA
VNLKTVKPDM
VDTFGEGRII
GATPEMSKRN
ILRATSVWVM
QFIRKGLTPR
QSLTTVSGEC

SEQ ID NO: 219

0Os11g0659500 [Oryza sativa Japonica Group]. Genbank ACCESSION NP_001068400 VERSION

NP_001068400.1

MAGSLAASAF
QTLPKVNGTK
DWKPKKPDML
RTAGLLGDGF
HVRDYNSGRT
GNKVGDDATE

FPGPGSSPAA
VNLKTVKPDM
VDTFGEGRII
GATPEMSKRN
ILRATSVWVM
QFIRKGLTPR

AEKQWMMLDW
QETALNHVKT
KNGMRRDWLV
DGRKLPKLDE
LEYRRECGKD
RLGCLDQLPA

SARSSKSAAV
EETVPYSAPK
ODGMVERQONE
LIWVVSKIQL
MHKKTRRLSK
WGDLDVNQHV
TSIGADKQAS

SARSSKNAAV
EETVPYSAPK
ODGMVERQONE
LIWVVSKIQL
MHKKTRRLSK
WGDLDVNQHV

KPKRPDMLID
AGLLGDGFGV
RDFETGDILT
STADHIRTGL
SVLOSLTGVT
GST

TGELPENLSV
TEYNQLPDWS
MIRSYETIGAD
LVEQYPAWGD
MPDEVRAEIG
NNVKYIGWIL
AIQCDHLLQL

TGELPENLSV
TEYNQLPDWS
MIRSYEIGAD
LVEQYPAWGD
MPDEVRAEIG
NNVKYIGWIL
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PEGLGKIVQD
TPEMCKKNLI
KASSVWVMMN
TPRWNDLDVN
SGGVGGLADS

RGIVAKPNPP
MLLAATTTIFE
RTASTIETLMN
TVOQVDTWVAA
PYFNDRSAIT
ESAPISVLEK
ESGADIVKAH

RGIVAKPNPP
MLLAATTTIFE
RTASTIETLMN
TVOQVDTWVAA
PYFNDRSAIT
ESAPISVLEK

KANAQAPPKIT
KOWMMLDWKP
TALNHVRTAG
GMRRDWIIRD
RKLPKLDDST
YRRECGRDSV

VERSION

NAQAPPKING
MLDWKPRRSD
XVKTAGLLGD
DWLVRDGNTG
KLDDKTADYV
CGRDSVLQSL
P

GLVEFRONF'SI
WVVAKMOVLV
RETRRLSKIP
QHVNNVKYIG
GHVECQHLLR

PAAMOQVKAQA
LAAEKQOWTLL
HLOETALNHV
AGKNGMRRDW
EEQSEKLAKT
HELASMTLDY
TEWRPKRSHA

PAAMOQVKAQA
LAAEKQOWTLL
HLOETALNHV
AGKNGMRRDW
EEQSEKLAKT
HELASMTLDY



RKECGRDSVL QSLTTVSGEC TSIGADKQAS AIQCDHLLQL ESGADIVKAH TEWRPKRSHA

AAENA

SEQ ID NO: 220
hypothetical protein Osl_21596 [Oryza sativa Indica Group]. Genbank ACCESSION EAY99617

VERSION

MAGSLAASAF
LPKVNGTKVN
KPKKPDMLAD
AGLLGDGFGA
RDYNSGQTIL
TEDGAATKQF
ECGRDSVLQS
FFPAESA

EAY99617.1

FPVPGSSPAA
LKTTSPDKED
TEGEFGRIIQD
TPEMSKRNLI
RATSVWVMMN
TRKGLTPKWS
LTTVSGECDD

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

VERSION CAB60830.1

MVAAAATSAF
SAVNLKSGSL
DMLVDSVGLK
DGFGRTPGMC
GEILIRATSV
IRKGLTPRWN
VTAVDPSENG

FPVPAPGTSP
NTQEDTSSSP
SIVRDGLVSR
KNDLIWVLTK
WAMMNOQKTRR
DLDVNQHVSN
GRSQYKHLLR

SEQ ID NO: 222
acyl-ACP thioesterase [Myristica fragrans]. Genbank ACCESSION AAB71730 VERSION

AAB71730.1

PDWSMLLAAT
YEIGADRTAS
YPSWGDVIEV
VRVEIEPYFEV
ESVPSSLLES
SEIMRGKTEW
TR

TTIFLAAEKQ
IETLMNHLQE
DSWVTPSGKN
EHGVLDEDSR
HELYGMTLEY
RPKRAANTTY

SEQ ID NO: 223

Cinnamomum camphora acyl-ACP thioesterase.

U31813.1

SARSSKNTTG
ITPYTAPKTFE
GLVEFRONFLT
WVVSKIQLLV
KNTRRLSKMP
DLDVNQHVNN
GNTESSIQCD

KPGKSGNWPS
PPRAFLNQLP
QSFLIRSYETI
MQIMVNRYPT
FSRLPYEVRQ
VKYIGWILES
LEDGTDIVKS

WINLDWKPRR
TALNHVRCIG
GMKREWEF'LRD
KLPKLNDNTA
RKECGKDGLL
FGSVDDIPPH

ELPENLSVRG
YNQLPDWSML
RSYEIGADRT
ERYPSWGDMV
DEVRAEIGPY
VKYIGWILES
HLLQLESGAD

SLSPTFKPKS
DWSMLLTAIT
GADRTASTIET
WGDTVEINTW
ELTPHEVDSP
MPIEVLETQE
RTEWRPKNAG

PDMLVDFDPF
LLDDGFEGSTP
CKTGEILTRA
NYIRRGLAPR
QSLTAVASDY
PIYIYIYIYI

IVAKPNPSPG
LAAVTTIFLA
ASIETLMNHL
QVDTWVAAAG
FNGRSAISEE
APISILEKHE
IVKAHTEWRP

IPNAGFQVKA
TVEVAAEKQW
LMNHLQETSI
FSOSGKIGMA
HVIEDNDQKL
LCSLTVEYRR
TNGAISTSTA

SLGREVQDGL
EMTRRDLIWV
TSVWVMMNKR
WSDLDVNQHV
GGGSLEAGVE
YIYIYWVGSS

AMOVKAQAQA
AEKQWTLLDW
QETALNHVKT
KNGMRRDWHV
QGEKLPKPGT
LASMTLDYRK
KRAQGEGNMG

NASAHPKANG
TMLDRKSKRP
NHCKSLGLLN
SDWLISDCNT
HKEDVKTGDS
ECGMDSVLES
KTSNGNSAS

IFRONEFSIRS
VTRMQVLVDR
TRRLSKIPEE
NNVKYIGWIL
CDHLLRLEDG
CSGSSTTMSR

Genbank ACCESSION U31813 VERSION

MATTSLASAFCSMKAVMLARDGRGMKPRSSDLOLRAGNAQTSLK
MINGTKESYTESLKKLPDWSMLEFAVITTIFSAAEKQWTNLEWKPKPNPPQLLDDHEGP
HGLVFRRTFAIRSYEVGPDRSTSIVAVMNHLOEAALNHAKSVGILGDGEGTTLEMSKR
DLIWVVKRTHVAVERYPAWGDTVEVECWVGASGNNGRRHDFLVRDCKTGEILTRCTSL
SVMMNTRTRRLSKIPEEVRGEIGPAFIDNVAVKDEETKKPOKLNDSTADYIQGGLTPR
WNDLDINQHVNNIKYVDWILETVPDSIFESHHISSETIEYRRECTMDSVLOSLTTVSG
GSSEAGLVCEHLLOLEGGSEVLRAKTEWRPKLTDSFRGISVIPAESSV

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

MVATSAASAF
INGNKAGLLT
DWKPRRPDML
HVRCIGLLDD
EWFLRDCKTG
LNDNTANYIR
GKDGLLQSLT
DDIPPANNA

FPVASPSPVK
PMESTKDEDI
VDEDPEFSLGR
GEFGSTPEMTR
EILTRATSVW
RGLAPRWSDL
AVASDYGGGS

PSMMLGGGGG
VAAPTVAPKR
FVODGLIFRQ
RDLIWVVTRM
VMMNKRTRRL
DVNQHVNNVK
LEAGVECDHL

SDNLDARGIK
TEINQLPDWS
NESIRSYEIG
QVLVDRYPSW
SKIPEEVRVE
YIGWILESVP
LRLEDGSEIM

SRPASSGGLQ
MLLAATTTIFE
ADRTASIETL
GDVIEVDSWV
IEPYFVEHGV
SSLLESHELY
RGKTEWRPKR

VKANAHTVPK
LAAEKQWTNL
MNHLQETALN
TPSGKNGMKR
LDEDSRKLPK
GMTLEYRKEC
AANTTYFGSV

SEQ ID NO: 225

pSZ1420

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
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
2461
2521
2581
2641
2701

CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA
TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
CCGCGCGTGC
CATCACCAGG
CAAGAGGAGC
GCGGGCCAGC
CCGCAGTCGC
ACAACCACGA
CCTGCGAACA
GCACCGTGAT
AGTCGGGGAA
ACCGGTGAGA
TGTCACCTTT
GCTGGGGGTT
AAGGTAGGGC
ACCCCCCGAA

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT
AGCAAAAACA
AATACTCATA
GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
GCCGCCAGCG
TCCATGAGGT
ATGAGGGAGG
ATCATCIGGC
CGCCGACCCT
GCCTTGICTA
GCTGTCCAGC
GGCGCGAGCC
CTICTGATCAG
GCCGACTTGT
TTGGCGAAGG
GGCGGATGCA
GGGCTGCGAG
GCTCCTTICGG

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT
GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
CCTTIGGCCTT
CTGCCTTIGCG
ACTCCTGGTC
TCTGCCGCAC
GGCAGAGGAA
GGCAGAATCC
GACCCTCGCT
AGCGCCGCAC
TCTAAACCCC
TGTGCGCCAC
CATCGGCCTIC
CGCTCAGGTA
ACGGCTTICCC
GGCTGCATGG

108

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGCCGCCG
TTCGCCGCGC
CCGGCTGAGC
CAGGGTCCIG
CGAGGCCGCC
GACAGGTGAG
CTACCAGTCA
GCCGCCGCTT
GCTGGCGCTIG
CTTGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTTTICTIG
GGCGCTGCAT
GCGCTCCGAT

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT
AAAGGGAATA
TTGAAGCATT
AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
CCACTCCTGC
TCGTGCGCGT
CACTGCTTCG
ACGTGGTICGC
TCCAACTGGT
GGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTTCGCCG
AGTGTTGCCA
ACCTCCTICCC
GAGGACAGCA
CGCTATGACA
GCAACACCGA
GCCGCTCCAG

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
TCGAGCGCGC
CGCTGATGTC
TCCGGGCGGC
GGCTCTIGGGA
CCTICCAGCAG
ATTGTACAGA
TGGATGACGG
CTICTTITCCA
ATCTGAGGAC
TCCTTTGCAG
AGACCAATIC
GTGCCCAGCC
CTTCCAGCAA
TGATGCTTCG
GGCGAGCGCT



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
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361

GITTAAATAG
AAACACCTAG
AAGGGGGCGC
TGCTGCAGGC
CGAACGAGAC
ACCCCAACGG
ACCCGAACGA
TGACCAACTG
TCTCCGGCTC
ACCCGCGCCA
ACATCTCCTA
TGGCCGCCAA
AGTGGATCAT
ACCTGAAGTC
ACGAGTGCCC
TGATGTTICAT
TCGGCAGCTT
TCGGCAAGGA
CCCTGGGCAT
GGCGCTCCIC
CGGAGACGGA
CCTGGAGCCG
TGTCCAACAG
CGATCTCCAA
AGGAGTACCT
ACAGCAAGGT
ACCAGCCCTT
AGAACATCCT
TGACCACCGG
ACATCGACAA
TATCGACACA
GACCTGTGAA
ACGCGCTTTT
CTTCCCTICGT
CCTCAGCGCT
CIGTATTICIC
AGTGGGATGG
TGAAGGTICTC
TGCGCTTIGGT
GGTGGCAGGT
CGAATTCCTIT
TTCCCGGCGC
CATGGGCGCT
CAAAGACATT
ACACAGGCCA
TCAGTCACAA
CCGCTGCGGC
CCCCGTGCGC
CATCAACCAG
CGCCGAGAAG
CCCCTTCGGC
CCGCTCCTAC
GCAGGAGACC
CACCCCCGAG
GAACCGCTAC
CAAGAACGGC
CCGCGCCTCC
CGACGAGGTG
CGACGACCGC
GACCCCCCGC
CTGGATCCIG

CCAGGCCCCC
ATCACTACCA
CICTTCCTICT
CTTCCTIGTIC
GTCCGACCGC
CCTGTIGGTAC
CACCGTCTGG
GGAGGACCAG
CATGGTGGTG
GCGCTGCGTG
CAGCCTGGAC
CTCCACCCAG
GACCGCGGCC
CTGGAAGCTG
CGGCCTGATC
CTCCATCAAC
CAACGGCACC
CTACTACGCC
CGCGTGGGCC
CATGTCCCIC
GCTGATCAAC
GTTCGCCACC
CACCGGCACC
GTICCGTGTIC
CCGCATGGGC
GAAGTTCGTG
CAAGAGCGAG
GGAGCTGTAC
GAACGCCCTIG
GTITCCAGGTG
CTCTGGACGC
TATCCCTIGCC
GCGAGTTIGCT
TTCATATCGC
GCTCCTGCTIC
CTIGGTACTGC
GAACACAAAT
GCCTICTIGTCG
TCTTCGICCA
GACAATGATC
TCTTGCGCTA
TGCATGCAAC
CCGATGCCGC
ATAGCGAGCT
CTCGAGCTTIG
CCCGCAAACA
GACCTGCGTC
GGGCGCGCCA
CTGCCCGACT
CAGTGGATGA
CTGGGCTCCA
GAGATCGGCG
GCCCTGAACC
ATGTACAAGC
CCCACCTGGG
ATGCGCCGCG
TCCGTIGIGGG
CGCAACGAGA
AAGCTGCCCA
TGGAACGACC
GAGTCCACCC

GATTGCAAAG
CTTCTACACA
TCGTTTCAGT
CTIGCTGGCCG
CCCCTGGTGC
GACGAGAAGG
GGGACGCCCT
CCCATCGCCA
GACTACAACA
GCCATCTGGA
GGCGGCTACA
TTCCGCGACC
AAGTCCCAGG
GAGTCCGCGT
GAGGTCCCCA
CCCGGCGCCC
CACTTCGAGG
CTGCAGACCT
TCCAACTGGG
GTGCGCAAGT
CTGAAGGCCG
AACACCACGT
CTIGGAGTTCG
GCGGACCTCT
TTCGAGGTGT
AAGGAGAACC
AACGACCTGT
TTCAACGACG
GGCTCCGTGA
CGCGAGGTCA
TGGTCGIGTG
GCTTITTATCA
AGCTGCTTGT
TTGCATCCCA
CTIGCTCACTIG
AACCTGTAAA
GGAGGATCCC
CACCTCAGCG
TTAGCGAAGC
GGTGGAGCTIG
TGACACTTCC
ACCGATGATG
TCCAGGGCGA
ACCAAAGCCA
TGATCGCACT
CTAGTATGGC
GCTCGGCGGG
CCCAGGAGGA
GGTCCATGCT
TGCTGGACTG
TCGTGCAGGA
CCGACCGCAC
ACGTGAAGAT
GCGACCTGAT
GCGACACCGT
ACTGGCTIGAT
TGATGATGAA
TCGAGCCCCA
AGCTGGACGA
TGGACGTIGAA
CCCCCGAGGT

109

ACATTATAGC
GGCCACTCGA
CACAACCCGC
GCTTCGCCGC
ACTTCACCCC
ACGCCAAGTG
TGTTCTGGGG
TCGCCCCGAA
ACACCTCCGG
CCTACAACAC
CCTTICACCGA
CGAAGGTCTT
ACTACAAGAT
TCGCCAACGA
CCGAGCAGGA
CGGCCGGCGG
CCTTICGACAA
TCTTCAACAC
AGTACTCCGC
TCTCCCICAA
AGCCGATCCT
TGACGAAGGC
AGCTGGTIGTA
CCCTICTGGTT
CCGCGTCCIC
CCTACTTCAC
CCTACTACAA
GCGACGTCGT
ACATGACGAC
AGTGACAATT
ATGGACTIGTT
AACAGCCTCA
GCTATTTIGCG
ACCGCAACTT
CCCCTCGCAC
CCAGCACTGC
GCGTICTCGAA
CGGCATACAC
GTICCGGTTCA
ATGGTCGAAA
AGCAAAAGGT
CTTCGACCCC
GCGCTGTTTA
TATTCAAACA
CCGCTAAGGG
CACCGCATCC
CTCCGGGCCC
CGCCCACTCC
GCTGGCCGCC
GAAGCCCAAG
CGGCCTGGTIG
CGCCTCCATC
CGCCGGCCIG
CTIGGGTGGTG
GGAGGTGAAC
CTCCGACTGC
CCAGAAGACC
CTTCGTGGAC
GAAGACCGCC
CCAGCACGTIG
GCTGGAGACC

GAGCTACCAA
GCTIGTGATC
AAACTCTAGA
CAAGATCAGC
CAACAAGGGC
GCACCTGTAC
CCACGCCACG
GCGCAACGAC
CTTCTTCAAC
CCCGGAGTCC
GTACCAGAAG
CTIGGTACGAG
CGAGATCTAC
GGGCTTCCIC
CCCCAGCAAG
CTCCTTCAAC
CCAGTCCCGC
CGACCCGACC
CTTCGTGCCC
CACCGAGTAC
GAACATCAGC
CAACAGCTAC
CGCCGTCAAC
CAAGGGCCTIG
CTTCTTCCIG
CAACCGCATG
GGTGTACGGC
GTCCACCAAC
GGGGGTGGAC
GGCAGCAGCA
GCCGCCACAC
GIGIGTTTGA
AATACCACCC
ATCTACGCTG
AGCCTTGGTT
AATGCTGATG
CAGAGCGCGC
CACAATAACC
CACACGTGCC
CGTTCACAGC
AGGGCGGGCT
CCGAAGCTCC
AATAGCCAGG
CCTAGATCAC
GGCGCCTCTT
ACTTTICICGG
CGGCGCCCAG
GCCCCcccecee
ATCACCACCG
CGCCCCGACA
TTCCGCCAGA
GAGACCGTGA
TCCAACGACG
GCCAAGATGC
ACCTGGGTGG
AACACCGGCG
CGCCGCCTGT
TCCCCCCCCG
GACTCCATCC
AACAACGTGA
CAGGAGCTGT

AGCCATATIC
GCACTCCGCT
ATATCAATGC
GCCTCCATGA
TGGATGAACG
TTCCAGTACA
TCCGACGACC
TCCGGCGCCT
GACACCATCG
GAGGAGCAGT
AACCCCGTGC
CCCTCCCAGA
TCCTCCGACG
GGCTACCAGT
TCCTACTGGG
CAGTACTICG
GTGGTGGACT
TACGGGAGCG
ACCAACCCCT
CAGGCCAACC
AACGCCGGCC
AACGTCGACC
ACCACCCAGA
GAGGACCCCG
GACCGCGGGA
AGCGTGAACA
TTGCTGGACC
ACCTACTTCA
AACCTGTTCT
GCTICGGATAG
TTGCTGCCTT
TCTIGTIGTGT
CCAGCATCCC
TCCTGCTATC
TGGGCTCCGC
CACGGGAAGT
AGAGGAACGC
ACCTGACGAA
ACGTTGGCGA
CTAGGGATAT
GCGAGACGGC
TTCGGGGCTIG
CCCCCGATTG
TACCACTTCT
CCICTICGTT
CGTITCAATGC
CGAGGCCCCT
CCCGCACCTT
TGTTCCTGGC
TGCTGGTGGA
ACTTCTCCAT
TGAACCACCT
GCTTCGGCCG
AGGTGATGGT
CCAAGTCCGG
AGATCCTGAC
CCAAGATCCC
TGATCGAGGA
GCAAGGGCCT
AGTACATCGG
GCTICCCTGAC



6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641

CCTGGAGTAC
CCCCTCCGGC
CGAGATCGTG
GCCCACCGGC
CTACAAGGAC
TAAGGCAGCA
GTTGCCGCCA
TCAGTGIGTT
GCGAATACCA
CTTATCTACG
CACAGCCTIG
TGCAATGCTG
GCTICTTIGTTIT
CAAAGCCGCT
GTICTIGGAACA
TGCCGCTICAA
ATTCATATTG
CTGTGCGAGC
CATTATGCTA
GCACCTCCAT
CGGCATGGGG
CTCCCCGGGA
TACCACACAA
CTTCTGTCCG
GCGGGGCTTIG
GTAATCATGG
CATACGAGCC
ATTAATTGCG
TTAATGAATC
CTCGCTCACT
AAAGGCGGTA
AAAAGGCCAG
GCTCCGCCCC
GACAGGACTA
TCCGACCCTG
TTCTCATAGC
CTGTIGTGCAC
TGAGTCCAAC

SEQ ID NO: 226

pSZ1417

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

1021

CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC

CGCCGCGAGT
GGCGGCTACG
AAGGGCCGCA
GAGTCCTCCC
CACGACATCG
GCAGCTCGGA
CACTTGCTGC
TGATCTIGTG
CCCCCAGCAT
CTIGTICCTIGCT
GTITIGGGCTIC
ATGCACGGGA
TCCAGAAGGA
CTAATTGTGG
AGCCCAGACT
ACCGCGTACC
TGACGCTITGA
CCATGCCAGG
CCTCACAATA
GCTCTGAGTG
CTACCGAAAT
TGTGGGCCCA
ATATCCTITIGG
AAGCAGGGGT
TTCGAGCTTG
TCATAGCTGT
GGAAGCATAA
TTGCGCTICAC
GGCCAACGCG
GACTCGCTGC
ATACGGTTAT
CAAAAGGCCA
CCTGACGAGC
TAAAGATACC
CCGCTTACCG
TCACGCIGTA
GAACCCCCCG
CCGGTAAGAC

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG

GCGGCCGCGA
GCTCCCAGTT
CCGAGTGGCG
CCGGCGACTA
ACTACAAGGA
TAGTATCGAC
CTTGACCTGT
TGTACGCGCT
CCCCTTCCCT
ATCCCTCAGC
CGCCTGTATT
AGTAGTGGGA
GTTGCTCCTIT
AGGGGGTTCG
TGTTGCTCAC
TCTGCTTTCG
GCAGTCTGTA
CATGTCGCGG
GTITCATAACA
GCCACCCCCC
CCCCGACCGG
CCACCAGCAC
CATCGGCCCT
TGCTAGGGAT
AAGAGCCTICT
TTCCIGIGTG
AGTGTAAAGC
TGCCCGCTTT
CGGGGAGAGG
GCTCGGTCGT
CCACAGAATC
GGAACCGTAA
ATCACAAAAR
AGGCGTTTCC
GATACCTGTIC
GGTATCTCAG
TTCAGCCCGA
ACGACTTIATC

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG

110

GTICCGTGCIG
CCAGCACCIG
CCCCAAGAAC
CTCCATGGAC
CGACGACGAC
ACACTCIGGA
GAATATCCCT
TTTGCGAGTT
CGTTTCATAT
GCTGCTCCIG
CTCCTGGTAC
TGGGAACACA
GAGCCTTTCA
AATTTAAAAG
TGGGAAAAGG
CGCAATCTGC
ATTGCCTICAG
GCGAGGACAC
GTGACCATAT
GGCCCTGGTG
ATCCCACCAC
AACCTGCTGG
GAATTCCTIC
CGCTCCGAGT
AGAGTCGACC
AAATTGTTAT
CTGGGGTGCC
CCAGTCGGGA
CGGTTTGCGT
TCGGCTGCGG
AGGGGATAAC
AAAGGCCGCG
TCGACGCTCA
CCCTGGAAGC
CGCCTTTICIC
TTCGGTGTAG
CCGCTGCGCC
GC

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG

GAGTCCCTGA
CTGCGCCTGG
GGCGTGATCA
TACAAGGACC
AAGTGAATCG
CGCTGGTCGT
GCCGCTTTTA
GCTAGCTGCT
CGCTTGCATC
CTCCTGCTCA
TGCAACCTGT
AATGGAAAGC
TTCTCAGCCT
CTTGGAATGT
ACCATCAGCT
CCTGTTGARAA
AATGTGGAAT
CCGCCACTCG
TTCTCGAAGC
CTTGCGGAGG
CCCCGCGATG
CCCAGGCGAG
TGCCGCICTG
CCGCAAACCC
TGCAGGCATG
CCGCTCACAA
TAATGAGTGA
AACCTGTICGT
ATTGGGCGCT
CGAGCGGTAT
GCAGGAAAGA
TTGCTGGCGT
AGTCAGAGGT
TCCCTCGTGC
CCTICGGGAA
GTICGTTCGCT
TTATCCGGTA

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA

CCGCCATGGA
AGGACGGCGG
ACGGCGTGGT
ACGACGGCGA
ATAGATCTCT
GTGATGGACT
TCAAACAGCC
TGTGCTATTT
CCAACCGCAA
CTGCCCCTICG
ARAACCAGCAC
TTAATTAAGA
CGATAACCTC
TGGTTCGTGC
CCAAAAAACT
TCGCCACCAC
CATCTGCCCC
TACAGCAGAC
TCCCCAACGA
GCAGGTICAAC
GGAAGAATCT
CGTICAAACCA
CTACCCGGTG
TTIGICGCGTIG
CAAGCTTGGC
TTCCACACAA
GCTAACTCAC
GCCAGCTGCA
CTTICCGCTTC
CAGCTCACTC
ACATGTGAGC
TTITTICCATAG
GGCGAAACCC
GCICTCCIGT
GCGTGGCGCT
CCAAGCTGGG
ACTATCGTCT

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA



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
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

TCATTGGAAA
GTITCGATGTA
TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
CCGCGCGTGC
CATCACCAGG
CAAGAGGAGC
GCGGGCCAGC
CCGCAGTCGC
ACAACCACGA
CCTGCGAACA
GCACCGTGAT
AGTCGGGGAA
ACCGGTGAGA
TGTCACCTTT
GCTGGGGGTT
AAGGTAGGGC
ACCCCCCGAA
GITTAAATAG
AAACACCTAG
AAGGGGGCGC
GCAGGCCTTIC
CGAGACGTCC
CAACGGCCTIG
GAACGACACC
CAACTGGGAG
CGGCTCCATG
GCGCCAGCGC
CTCCTACAGC
CGCCAACTCC
GATCATGACC
GAAGTCCTGG
GTGCCCCGGC
GTITCATCTCC
CAGCTTCAAC
CAAGGACTAC
GGGCATCGCG
CTCCTCCATG
GACGGAGCTG
GAGCCGGTTIC
CAACAGCACC
CTCCAAGTCC
GTACCTCCGC
CAAGGTGAAG
GCCCTTCAAG
CATCCTGGAG
CACCGGGAAC
CGACAAGTIC
GACACACTCT
TGTGAATATC
GCTTITTGCGA

ACGTICTTICG
ACCCACTCGT
AGCAAAAACA
AATACTCATA
GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
GCCGCCAGCG
TCCATGAGGT
ATGAGGGAGG
ATCATCIGGC
CGCCGACCCT
GCCTTGICTA
GCTGTCCAGC
GGCGCGAGCC
CTICTGATCAG
GCCGACTTGT
TTGGCGAAGG
GGCGGATGCA
GGGCTGCGAG
GCTCCTTICGG
CCAGGCCCCC
ATCACTACCA
CICTTCCTICT
CIGTTCCTGC
GACCGCCCcCC
TGGTACGACG
GICTIGGGGGA
GACCAGCCCA
GIGGTGGACT
TGCGTGGCCA
CTGGACGGCG
ACCCAGTTCC
GCGGCCAAGT
AAGCTGGAGT
CTGATCGAGG
ATCAACCCCG
GGCACCCACT
TACGCCCTGC
TGGGCCTICCA
TCCCTCGTGC
ATCAACCTGA
GCCACCAACA
GGCACCCTGG
GIGTTCGCGG
ATGGGCTTICG
TTCGTGAAGG
AGCGAGAACG
CTIGTACTTCA
GCCCTGGGCT
CAGGTGCGCG
GGACGCTGGT
CCTGCCGCTT
GTITGCTAGCT

GGGCGAAAAC
GCACCCAACT
GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
CCTTIGGCCTT
CTGCCTTIGCG
ACTCCTGGTC
TCTGCCGCAC
GGCAGAGGAA
GGCAGAATCC
GACCCTCGCT
AGCGCCGCAC
TCTAAACCCC
TGTGCGCCAC
CATCGGCCTIC
CGCTCAGGTA
ACGGCTTICCC
GGCTGCATGG
GATTGCAAAG
CTTCTACACA
TCGTTTCAGT
TGGCCGGCTT
TGGTGCACTT
AGAAGGACGC
CGCCCTTIGTT
TCGCCATCGC
ACAACAACAC
TCTGGACCTA
GCTACACCTT
GCGACCCGAA
CCCAGGACTA
CCGCGTTCGC
TCCCCACCGA
GCGCCCCGGC
TCGAGGCCTT
AGACCTICTT
ACTGGGAGTA
GCAAGTTCIC
AGGCCGAGCC
CCACGTTGAC
AGTTCGAGCT
ACCTCTCCCT
AGGTGTCCGC
AGAACCCCTA
ACCTGTCCTA
ACGACGGCGA
CCGTGAACAT
AGGTCAAGTG
CGTGTGATGG
TTATCAAACA
GCTIGTGCTA

111

TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGCCGCCG
TTCGCCGCGC
CCGGCTGAGC
CAGGGTCCIG
CGAGGCCGCC
GACAGGTGAG
CTACCAGTCA
GCCGCCGCTT
GCTGGCGCTIG
CTTGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTTTICTIG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGCCACTCGA
CACAACCCGC
CGCCGCCAAG
CACCCCCAAC
CAAGTGGCAC
CTGGGGCCAC
CCCGAAGCGC
CTCCGGCTTIC
CAACACCCCG
CACCGAGTAC
GGTCTTICTGG
CAAGATCGAG
CAACGAGGGC
GCAGGACCCC
CGGCGGCTCC
CGACAACCAG
CAACACCGAC
CTCCGCCTIC
CCTCAACACC
GATCCTGAAC
GAAGGCCAAC
GGTGTACGCC
CTIGGTTCAAG
GTICCTCCTIC
CTTCACCAAC
CTACAAGGTG
CGTCGTGTCC
GACGACGGGG
ACAATTGGCA
ACTGTTGCCG
GCCTCAGTGT
TTTGCGAATA

CTTACCGCIG
ATCTTTTACT
AAAGGGAATA
TTGAAGCATT
AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
CCACTCCTGC
TCGTGCGCGT
CACTGCTTCG
ACGTGGTICGC
TCCAACTGGT
GGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTTCGCCG
AGTGTTGCCA
ACCTCCTICCC
GAGGACAGCA
CGCTATGACA
GCAACACCGA
GCCGCTCCAG
GAGCTACCAA
GCTIGTGATC
AAACGGCGCG
ATCAGCGCCT
AAGGGCTIGGA
CTIGTACTTCC
GCCACGTCCG
AACGACTCCG
TTCAACGACA
GAGTCCGAGG
CAGAAGAACC
TACGAGCCCT
ATCTACTCCT
TTCCTCGGCT
AGCAAGTCCT
TTCAACCAGT
TCCCGCGTGG
CCGACCTACG
GTGCCCACCA
GAGTACCAGG
ATCAGCAACG
AGCTACAACG
GTCAACACCA
GGCCTGGAGG
TTCCTGGACC
CGCATGAGCG
TACGGCTTGC
ACCAACACCT
GTGGACAACC
GCAGCAGCTIC
CCACACTTGC
GITTIGATCTIT
CCACCCCCAG

TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
TCGAGCGCGC
CGCTGATGTC
TCCGGGCGGC
GGCTCTIGGGA
CCTICCAGCAG
ATTGTACAGA
TGGATGACGG
CTICTTITCCA
ATCTGAGGAC
TCCTTTGCAG
AGACCAATIC
GTGCCCAGCC
CTTCCAGCAA
TGATGCTTCG
GGCGAGCGCT
AGCCATATIC
GCACTCCGCT
CCATGCTGCT
CCATGACGAA
TGAACGACCC
AGTACAACCC
ACGACCTGAC
GCGCCTTCTC
CCATCGACCC
AGCAGTACAT
CCGTGCTGGC
CCCAGAAGTG
CCGACGACCT
ACCAGTACGA
ACTGGGTGAT
ACTTICGTCGG
TGGACTTCGG
GGAGCGCCCT
ACCCCTGGCG
CCAACCCGGA
CCGGCCCCTG
TCGACCTGTIC
CCCAGACGAT
ACCCCGAGGA
GCGGGAACAG
TGAACAACCA
TGGACCAGAA
ACTTCATGAC
TGTTCTACAT
GGATAGTATC
TGCCTTGACC
GTGTGTACGC
CATCCCCTTC



4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341

CCTCGTTTCA
AGCGCTGCTC
ATTCTCCTIGG
GGATGGGAAC
GGTCTCGCCT
CTTGGTTICTIT
GCAGGTGACA
TTCGGCCGAC
TGCTGCTIGCT
ACGCTGGCGC
AGGGAGGCAA
GCAAGGCTGC
CAGCGGACAA
ACCTACTGAT
ACTCCCIGAA
GCCAGGCTGT
GGAGGTGCAG
CTATTTCCIC
CGTGTACGGG
GCGAGGGCCG
ACCTTITITTIG
CCCTAGGATC
CCCTAATATC
TGCCCAAGAC
CTCCTTACTG
GCCACCGCCG
GGCAAGCTGG
GGCGGCCTGC
GGCCTGAAGT
CCCCcceaea
ACCGTIGTTCC
GACATGCTGG
CAGAACTTCT
GTIGATGAACC
GACGGCTTCG
ATGCAGGTGA
GTIGGCCAAGT
GGCGAGATCC
CTIGTICCAAGA
CCCGTGATCG
ATCCGCAAGG
GTGAAGTACA
CTIGTIGCTCCC
CTGACCGCCA
CTGGAGGACG
ATCAACGGCG
GACCACGACG
ATCGATAGAT
TCGTGTGATG
TTTATCAAAC
TGCTTIGTIGCT
CATCCCAACC
CTCACTGCCC
CTIGTAAACCA
AAGCTTAATT
GCCTCGATAA
ATGTTIGGTTC
AGCTCCAAAA
GAAATCGCCA
GAATCATCTIG
CTCGTACAGC

TATCGCTTGC
CTIGCTCCTGC
TACTGCAACC
ACAAATGGAG
CTGTICGCACC
CGTCCATTAG
ATGATCGGTG
AGGACGCGCG
GGTTAGTGAT
CCGCGAGCCG
GAGCGCCCGG
GTIGGTGGAAT
AGCACCGGTG
GGCCCTAGAT
GGGACCACCA
ACCTGTGATC
GACAGCTCAT
TTCACGAGCT
CCCTTCCCIC
AGGGTTIGGG
CGATAATTTA
AGCGGCGTAG
AGCCCGACTG
ATTTCATTGT
TTCTGTCGAC
CCTCCTCCGC
GCAACAAGCC
AGGTGAAGGC
CCGGCGGCCT
CCTTICATCAA
TGGCCGCCGA
TGGACCCCTT
CCATCCGCTIC
ACCTGCAGGA
GCCGCACCCC
TGGTGAACCG
CCGGCAAGAA
TGACCCGCGC
TCCCCGACGA
AGGACGACGA
GCCTGACCCC
TCGGCTGGAT
TGACCCIGGA
TGGACCCCTC
GCGGCGAGAT
TGGTGCCCAC
GCGACTACAA
CICTTAAGGC
GACTGTTIGCC
AGCCTCAGTG
ATTTGCGAAT
GCAACTTATC
CTCGCACAGC
GCACTGCAAT
AAGAGCTICTT
CCTCCAAAGC
GTIGCGTICTGG
AACTTGCCGC
CCACATTCAT
CCCCCTGTGC
AGACCATTAT

ATCCCAACCG
TCACTGCCCC
TGTAAACCAG
GATCCCGCGT
TCAGCGCGGC
CGAAGCGTCC
GAGCTGATGG
TCAAAGGTGC
TCCGCAACCC
GGCCGGCGGC
GTICAGTTGAA
TGGACGTIGCA
TATCAGGTCC
TCTTCATCAA
GGGGCCCTGA
GAGGCTGGCG
GAAACGCCAA
GTAATTGTCC
AACCCTAGGT
ACGGGCCGTC
TGCAATGGAC
GATTTCGTAA
CCTGACGCCA
GGTGCGAAGC
AGAGCGGGCC
CTTCTTCCCC
CTCCTCCCIG
CAACGCCTCC
GAAGGGGCGC
CCAGCTGCCC
GAAGCAGTGG
CGGCCTGGGC
CTACGAGATC
GACCGCCCIG
CGAGATGTAC
CTACCCCACC
CGGCATGCGC
CTCCTCCGTIG
GGTGCGCAAC
CCGCAAGCTIG
CCGCTGGAAC
CCTGGAGTCC
GTACCGCCGC
CGGCGGCGGC
CGTGAAGGGC
CGGCGAGTCC
GGACCACGAC
AGCAGCAGCT
GCCACACTIG
TGTTTGATCT
ACCACCCCCA
TACGCTGTCC
CTTGGTTTGG
GCTGATGCAC
GITTITCCAGA
CGCTICTAATT
AACAAGCCCA
TCAAACCGCG
ATTGTGACGC
GAGCCCATGC
GCTACCTCAC
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CAACTTATCT
TCGCACAGCC
CACTGCAATG
CTCGAACAGA
ATACACCACA
GGTTCACACA
TCGAAACGTT
TGGTCGIGTA
TGATTTTGGC
GATGCGGTGC
GGGCTTTACG
GGTCCTGCIG
GIGTCATCCA
AAACGCCTGA
GTTGTTCCTIT
GGAAAATAGG
CAATCGCACA
CAAAATTCIG
ATGCGCGCAT
CCGAAATGCA
TGCTCTGCAA
TCATTCGTCC
GCGTCCACTT
GTCCCCAGTT
CACAGGCCGG
CTGCCCTICCG
TCCCCCCTGA
GCCCCcccea
GCCACCCAGG
GACTGGTCCA
ATGATGCTGG
TCCATCGTGC
GGCGCCGACC
AACCACGTGA
AAGCGCGACC
TGGGGCGACA
CGCGACTGGC
TGGGTGATGA
GAGATCGAGC
CCCAAGCTGG
GACCTGGACG
ACCCcCccecea
GAGTGCGGCC
TACGGCTCCC
CGCACCGAGT
TCCCCCGGCG
ATCGACTACA
CGGATAGTAT
CTGCCTTGAC
TGTGTGTACG
GCATCCCCTIT
TGCTATCCCT
GCTCCGCCIG
GGGAAGTAGT
AGGAGTTIGCT
GTIGGAGGGGG
GACTTGTTGC
TACCTCTGCT
TTGAGCAGTC
CAGGCATGTIC
AATAGTTCAT

ACGCTIGTICCT
TTIGGTTIGGG
CTGATGCACG
GCGCGCAGAG
ATAACCACCT
CGTGCCACGT
CACAGCCTAG
TGCCCTGGCC
GICTTATTTIT
CCCACGGCTIG
CGCAAGGTAC
AAGTTCCTCC
CTICTAAAGAA
GACACTTGCC
CCCCCCGTGG
CTTCGTIGTGC
ATTCATGTCA
GTICTACCGGG
GCGGTCGCCG
GTTGCACCCG
AATTCTGGCT
TGATGGGGAG
TTGTGCACAC
ACGCTCACCT
TCGCAGCCAC
CCGACACCTIC
AGCCCAAGTC
AGATCAACGG
AGGACGCCCA
TGCTGCTGGC
ACTGGAAGCC
AGGACGGCCT
GCACCGCCTIC
AGATCGCCGG
TGATCTGGGT
CCGTGGAGGT
TGATCTCCGA
TGAACCAGAA
CCCACTTCGT
ACGAGAAGAC
TGAACCAGCA
AGGTGCTIGGA
GCGAGTCCGT
AGTTCCAGCA
GGCGCCCCAA
ACTACTCCAT
AGGACGACGA
CGACACACTIC
CTGTGAATAT
CGCTTTTIGCG
CCCTICGTTIC
CAGCGCTGCT
TATTCTCCTG
GGGATGGGAA
CCTTGAGCCT
TTCGAATTTA
TCACTGGGAA
TTCGCGCAAT
TGTAATTGCC
GCGGGCGAGG
AACAGTGACC

GCTATCCCTC
CTCCGCCTIGT
GGAAGTAGTG
GAACGCTGAA
GACGAATGCG
TGGCGAGGTG
GGATATCGAA
GGCAGGTCGT
GGCGTGGCAA
CCGGAATCCA
AGCCGCTCCT
ACCGCCTCAC
CTCGACTACG
CAGGATTGAA
CGAGCTIGCCA
TCAGGTCATG
AGCTAATCAG
GGTIGATCCTT
CGCAACTCGC
GATGCGTGGC
CTGTCGCCAA
CTACCGACTA
ATTCCATTCG
GTTTCCCGAC
TAGTATGGTIG
CTCCCGCCCC
CACCCCCAAC
CTCCCCCGTG
CTCCGCCCCC
CGCCATCACC
CAAGCGCCCC
GGTIGTTICCGC
CATCGAGACC
CCIGTCCAAC
GGTGGCCAAG
GAACACCTGG
CTGCAACACC
GACCCGCCGC
GGACTCCCCC
CGCCGACTCC
CGTIGAACAAC
GACCCAGGAG
GCTIGGAGTCC
CCIGCTIGCGC
GAACGGCGTG
GGACTACAAG
CGACAAGTGA
TGGACGCTGG
CCCTGCCGCT
AGTTGCTAGC
ATATCGCTIG
CCIGCICCTG
GTACTGCAAC
CACAAATGGA
TTCATTCTCA
ARAAGCTTGGA
AAGGACCATC
CTGCCCTGTT
TCAGAATGTG
ACACCCGCCA
ATATTTCTCG



8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481

AAGCTCCCCA
GAGGGCAGGT
GATGGGAAGA
CGAGCGTCAA
TCTGCTACCC
ACCCTTGTICG
CATGCAAGCT
ACAATTCCAC
GTGAGCTAAC
TCGTGCCAGC
CGCTICTTICCG
GTATCAGCTIC
AAGAACATGT
GCGTTTTTCC
AGGTGGCGAA
GTIGCGCTICIC
GGAAGCGTGG
CGCTCCAAGC
GGTAACTATC

SEQ ID NO: 227

pSZ1119

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

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

CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA
TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
CCGCGCGTGC
CATCACCAGG
CAAGAGGAGC
GCGGGCCAGC
CCGCAGTCGC

ACGAGCACCT
CAACCGGCAT
ATCTCTCCCC
ACCATACCAC
GGTGCTTICTIG
CGTGGCGGGG
TGGCGTAATC
ACAACATACG
TCACATTAAT
TGCATTAATG
CTTCCTCGCT
ACTCAAAGGC
GAGCAAAAGG
ATAGGCTICCG
ACCCGACAGG
CTIGTTCCGAC
CGCTTTICTCA
TGGGCTGTGT
GICTTGAGTIC

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT
AGCAAAAACA
AATACTCATA
GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
GCCGCCAGCG
TCCATGAGGT
ATGAGGGAGG
ATCATCIGGC
CGCCGACCCT

CCATGCTICIG
GGGGCTACCG
GGGATGTGGG
ACAAATATCC
TCCGAAGCAG
CTTGTTCGAG
ATGGTCATAG
AGCCGGAAGC
TGCGTTGCGC
AATCGGCCAA
CACTGACTCG
GGTAATACGG
CCAGCAAAAG
CCCCCCTGAC
ACTATAAAGA
CCTGCCGCTT
TAGCTCACGC
GCACGAACCC
CAACCCGGTA

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT
GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
CCTTIGGCCTT
CTGCCTTIGCG
ACTCCTGGTC
TCTGCCGCAC
GGCAGAGGAA
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AGTGGCCACC
AAATCCCCGA
CCCACCACCA
TTGGCATCGG
GGGTTGCTAG
CTTGAAGAGC
CIGTITTCCIG
ATAAAGTGTA
TCACTGCCCG
CGCGCGGGGA
CTGCGCTCGG
TTATCCACAG
GCCAGGAACC
GAGCATCACA
TACCAGGCGT
ACCGGATACC
TGTAGGTATC
CCCGTTCAGC
AGACACGACT

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGCCGCCG
TTCGCCGCGC
CCGGCTGAGC
CAGGGTCCIG
CGAGGCCGCC
GACAGGTGAG

CCCCGGCCCT
CCGGATCCCA
GCACAACCIG
CCCTGAATTIC
GGATCGCTCC
CTICTAGAGTIC
TGTGAAATTG
AAGCCTGGGG
CTTTICCAGTIC
GAGGCGGTTT
TCGTTCGGCT
AATCAGGGGA
GTAAAAAGGC
AAAATCGACG
TTCCCCCTGG
TGTCCGCCTIT
TCAGTTCGGT
CCGACCGCTIG
TATCG

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT
AAAGGGAATA
TTGAAGCATT
AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
CCACTCCTGC
TCGTGCGCGT
CACTGCTTCG
ACGTGGTICGC
TCCAACTGGT
GGGGGTATGA

GGTIGCTITGCG
CCACCCCCGC
CTGGCCCAGG
CTICTGCCGC
GAGTCCGCAA
GACCTGCAGG
TTATCCGCTIC
TGCCTAATGA
GGGAAACCTG
GCGTATTGGG
GCGGCGAGCG
TAACGCAGGA
CGCGTIGCTG
CTCAAGTCAG
AAGCTCCCIC
TCTCCCTTCG
GTAGGTICGTT
CGCCTTATCC

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
TCGAGCGCGC
CGCTGATGTC
TCCGGGCGGC
GGCTCTIGGGA
CCTICCAGCAG
ATTGTACAGA



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
5761
5821

ACAACCACGA
CCTGCGAACA
GCACCGTGAT
AGTCGGGGAA
ACCGGTGAGA
TGTCACCTTT
GCTGGGGGTT
AAGGTAGGGC
ACCCCCCGAA
GITTAAATAG
AAACACCTAG
AAGGGGGCGC
GCAGGCCTTIC
CGAGACGTCC
CAACGGCCTIG
GAACGACACC
CAACTGGGAG
CGGCTCCATG
GCGCCAGCGC
CTCCTACAGC
CGCCAACTCC
GATCATGACC
GAAGTCCTGG
GTGCCCCGGC
GTITCATCTCC
CAGCTTCAAC
CAAGGACTAC
GGGCATCGCG
CTCCTCCATG
GACGGAGCTG
GAGCCGGTTIC
CAACAGCACC
CTCCAAGTCC
GTACCTCCGC
CAAGGTGAAG
GCCCTTCAAG
CATCCTGGAG
CACCGGGAAC
CGACAAGTIC
GACACACTCT
TGTGAATATC
GCTTITTGCGA
CCTCGTTTCA
AGCGCTGCTC
ATTCTCCTIGG
GGATGGGAAC
GGTCTCGCCT
CTTGGTTICTIT
GCAGGTGACA
TTCGGCCGAC
TGCTGCTIGCT
ACGCTGGCGC
AGGGAGGCAA
GCAAGGCTGC
CAGCGGACAA
ACCTACTGAT
ACTCCCIGAA
GCCAGGCTGT
GGAGGTGCAG
CTATTTCCIC
CGTGTACGGG

GCCTTGICTA
GCTGTCCAGC
GGCGCGAGCC
CTICTGATCAG
GCCGACTTGT
TTGGCGAAGG
GGCGGATGCA
GGGCTGCGAG
GCTCCTTICGG
CCAGGCCCCC
ATCACTACCA
CICTTCCTICT
CIGTTCCTGC
GACCGCCCcCC
TGGTACGACG
GICTIGGGGGA
GACCAGCCCA
GIGGTGGACT
TGCGTGGCCA
CTGGACGGCG
ACCCAGTTCC
GCGGCCAAGT
AAGCTGGAGT
CTGATCGAGG
ATCAACCCCG
GGCACCCACT
TACGCCCTGC
TGGGCCTICCA
TCCCTCGTGC
ATCAACCTGA
GCCACCAACA
GGCACCCTGG
GIGTTCGCGG
ATGGGCTTICG
TTCGTGAAGG
AGCGAGAACG
CTIGTACTTCA
GCCCTGGGCT
CAGGTGCGCG
GGACGCTGGT
CCTGCCGCTT
GTITGCTAGCT
TATCGCTTGC
CTIGCTCCTGC
TACTGCAACC
ACAAATGGAG
CTGTICGCACC
CGTCCATTAG
ATGATCGGTG
AGGACGCGCG
GGTTAGTGAT
CCGCGAGCCG
GAGCGCCCGG
GTIGGTGGAAT
AGCACCGGTG
GGCCCTAGAT
GGGACCACCA
ACCTGTGATC
GACAGCTCAT
TTCACGAGCT
CCCTTCCCIC

GGCAGAATCC
GACCCTCGCT
AGCGCCGCAC
TCTAAACCCC
TGTGCGCCAC
CATCGGCCTIC
CGCTCAGGTA
ACGGCTTICCC
GGCTGCATGG
GATTGCAAAG
CTTCTACACA
TCGTTTCAGT
TGGCCGGCTT
TGGTGCACTT
AGAAGGACGC
CGCCCTTIGTT
TCGCCATCGC
ACAACAACAC
TCTGGACCTA
GCTACACCTT
GCGACCCGAA
CCCAGGACTA
CCGCGTTCGC
TCCCCACCGA
GCGCCCCGGC
TCGAGGCCTT
AGACCTICTT
ACTGGGAGTA
GCAAGTTCIC
AGGCCGAGCC
CCACGTTGAC
AGTTCGAGCT
ACCTCTCCCT
AGGTGTCCGC
AGAACCCCTA
ACCTGTCCTA
ACGACGGCGA
CCGTGAACAT
AGGTCAAGTG
CGTGTGATGG
TTATCAAACA
GCTIGTGCTA
ATCCCAACCG
TCACTGCCCC
TGTAAACCAG
GATCCCGCGT
TCAGCGCGGC
CGAAGCGTCC
GAGCTGATGG
TCAAAGGTGC
TCCGCAACCC
GGCCGGCGGC
GTICAGTTGAA
TGGACGTIGCA
TATCAGGTCC
TCTTCATCAA
GGGGCCCTGA
GAGGCTGGCG
GAAACGCCAA
GTAATTGTCC
AACCCTAGGT
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CTACCAGTCA
GCCGCCGCTT
GCTGGCGCTIG
CTTGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTTTICTIG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGCCACTCGA
CACAACCCGC
CGCCGCCAAG
CACCCCCAAC
CAAGTGGCAC
CTGGGGCCAC
CCCGAAGCGC
CTCCGGCTTIC
CAACACCCCG
CACCGAGTAC
GGTCTTICTGG
CAAGATCGAG
CAACGAGGGC
GCAGGACCCC
CGGCGGCTCC
CGACAACCAG
CAACACCGAC
CTCCGCCTIC
CCTCAACACC
GATCCTGAAC
GAAGGCCAAC
GGTGTACGCC
CTIGGTTCAAG
GTICCTCCTIC
CTTCACCAAC
CTACAAGGTG
CGTCGTGTCC
GACGACGGGG
ACAATTGGCA
ACTGTTGCCG
GCCTCAGTGT
TTTGCGAATA
CAACTTATCT
TCGCACAGCC
CACTGCAATG
CTCGAACAGA
ATACACCACA
GGTTCACACA
TCGAAACGTT
TGGTCGIGTA
TGATTTTGGC
GATGCGGTGC
GGGCTTTACG
GGTCCTGCIG
GIGTCATCCA
AAACGCCTGA
GTTGTTCCTIT
GGAAAATAGG
CAATCGCACA
CAAAATTCIG
ATGCGCGCAT

TGGCTTTACC
CTCCCGCACG
CGCTTCGCCG
AGTGTTGCCA
ACCTCCTICCC
GAGGACAGCA
CGCTATGACA
GCAACACCGA
GCCGCTCCAG
GAGCTACCAA
GCTIGTGATC
AAACGGCGCG
ATCAGCGCCT
AAGGGCTIGGA
CTIGTACTTCC
GCCACGTCCG
AACGACTCCG
TTCAACGACA
GAGTCCGAGG
CAGAAGAACC
TACGAGCCCT
ATCTACTCCT
TTCCTCGGCT
AGCAAGTCCT
TTCAACCAGT
TCCCGCGTGG
CCGACCTACG
GTGCCCACCA
GAGTACCAGG
ATCAGCAACG
AGCTACAACG
GTCAACACCA
GGCCTGGAGG
TTCCTGGACC
CGCATGAGCG
TACGGCTTGC
ACCAACACCT
GTGGACAACC
GCAGCAGCTIC
CCACACTTGC
GITTIGATCTIT
CCACCCCCAG
ACGCTIGTICCT
TTIGGTTIGGG
CTGATGCACG
GCGCGCAGAG
ATAACCACCT
CGTGCCACGT
CACAGCCTAG
TGCCCTGGCC
GICTTATTTIT
CCCACGGCTIG
CGCAAGGTAC
AAGTTCCTCC
CTICTAAAGAG
GACACTTGCC
CCCCCCGTGG
CTTCGTIGTGC
ATTCATGTCA
GTICTACCGGG
GCGGTCGCCG

TGGATGACGG
CTICTTITCCA
ATCTGAGGAC
TCCTTTGCAG
AGACCAATIC
GTGCCCAGCC
CTTCCAGCAA
TGATGCTTCG
GGCGAGCGCT
AGCCATATIC
GCACTCCGCT
CCATGCTGCT
CCATGACGAA
TGAACGACCC
AGTACAACCC
ACGACCTGAC
GCGCCTTCTC
CCATCGACCC
AGCAGTACAT
CCGTGCTGGC
CCCAGAAGTG
CCGACGACCT
ACCAGTACGA
ACTGGGTGAT
ACTTICGTCGG
TGGACTTCGG
GGAGCGCCCT
ACCCCTGGCG
CCAACCCGGA
CCGGCCCCTG
TCGACCTGTIC
CCCAGACGAT
ACCCCGAGGA
GCGGGAACAG
TGAACAACCA
TGGACCAGAA
ACTTCATGAC
TGTTCTACAT
GGATAGTATC
TGCCTTGACC
GTGTGTACGC
CATCCCCTTC
GCTATCCCTC
CTCCGCCTIGT
GGAAGTAGTG
GAACGCTGAA
GACGAATGCG
TGGCGAGGTG
GGATATCGAA
GGCAGGTCGT
GGCGTGGCAA
CCGGAATCCA
AGCCGCTCCT
ACCGCCTCAC
CTCGACTACG
CAGGATTGAA
CGAGCTIGCCA
TCAGGTCATG
AGCTAATCAG
GGTIGATCCTT
CGCAACTCGC



5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301

GCGAGGGCCG
ACCTTITITTIG
CCCTAGGATC
CCCTAATATC
TGCCCAAGAC
CTCCTTACTG
ACCGCATCCA
TCCGGGCCCC
TGGAGCATGC
ATGCTGGACT
TTCGTGCAGG
GCGGACCGCA
CACGTGAAGA
CGCAACCTGA
GGCGACGAGG
GAGTGGATCG
GTIGATGATGA
ATCGGCCCCA
CTGACCCGCT
AGCGACCTGG
AGCGCGCCCC
CGCGAGTGCG
CTGGGCAAGA
GTGAAGGGCC
GACGTGCCCG
GCTCGGATAG
TTGCTGCCTT
TCTTGTGTGT
CCAGCATCCC
TCCTGCTATC
TGGGCTCCGC
CACGGGAAGT
AGTTGCTICCT
GAGGGGGTTIC
TTGTTIGCTCA
CICIGCTTIC
AGCAGTCTGT
GCATGTCGCG
AGTTCATAAC
GGCCACCCCC
TCCCCGACCG
ACCACCAGCA
GCATCGGCCC
TTGCTAGGGA
GAAGAGCCTIC
TTTCCTGTGT
AAGTGTAAAG
CTGCCCGCTT
GCGGGGAGAG
CGCTICGGTCG
TCCACAGAAT
AGGAACCGTA
CATCACAARAA
CAGGCGTTIC
GGATACCTGT
AGGTATCTCA
GTTCAGCCCG
CACGACTTAT

SEQ ID NO: 228

AGGGTTIGGG
CGATAATTTA
AGCGGCGTAG
AGCCCGACTG
ATTTCATTGT
TTCTGTCGAC
CTTICTCGGC
GGCGCCCAGC
TGCTGGCCGC
GGAAGCCCAA
ACGGCCTIGGT
CCGCCAGCAT
GCGTGGGCCT
TCTGGGTGGT
TGCAGGTIGAG
TGACCGACTT
ACAAGCTIGAC
GCTTICATCGA
TCGACGAGAG
ACATCAACCA
CCGAGATCCA
GCCGCGACAG
GCGCCGTGGA
GCACCGTIGTG
CCAAGACCAG
TATCGACACA
GACCTGTGAA
ACGCGCTTTT
CTTCCCTICGT
CCTCAGCGCT
CIGTATTICIC
AGTGGGATGG
TGAGCCTTTC
GAATTTAAARAA
CTGGGAAAAG
GCGCAATCTG
AATTGCCTCA
GGCGAGGACA
AGTGACCATA
CGGCCCTIGGT
GATCCCACCA
CAACCTGCTIG
TGAATTCCTT
TCGCTCCGAG
TAGAGTCGAC
GAAATTGTTA
CCTGGGGTGC
TCCAGTCGGG
GCGGTTTGCG
TTCGGCIGCG
CAGGGGATAA
AAAAGGCCGC
ATCGACGCTC
CCCCTGGAAG
CCGCCTTTICT
GTITCGGTGTA
ACCGCTGCGC
CGC

ACGGGCCGTC
TGCAATGGAC
GATTTCGTAA
CCTGACGCCA
GGTGCGAAGC
AGAGCGGGCC
GTTCAATGCC
GAGGCCCCTIC
GATCACCACC
GCGCCCCGAC
GTTCCGCAAC
CGAGACCCIG
GCTGGAGGAC
GACCAAGATG
CAGCTGGGCG
CCGCACCGGC
CCGCCGCATC
CGCGCCcecee
CAGCGCCGAC
GCACGTGAAC
CGAGAGCCAC
CGTGCTGAAC
GTGCAACCAC
GCGCCCCAAG
CGATGACGAT
CTCTGGACGC
TATCCCTGCC
GCGAGTTGCT
TTCATATCGC
GCTCCTGCTIC
CTIGGTACTGC
GAACACAAAT
ATTCTCAGCC
GCTIGGAATG
GACCATCAGC
CCCTIGTTGAA
GAATGTGGAA
CCCGCCACTIC
TTTCTCGAAG
GCTTGCGGAG
CCCCCGCGAT
GCCCAGGCGA
CTGCCGCTCT
TCCGCAAACC
CTGCAGGCAT
TCCGCTCACA
CTAATGAGTG
AAACCTGTCG
TATTGGGCGC
GCGAGCGGTA
CGCAGGAAAG
GTITGCTGGCG
AAGTCAGAGG
CTCCCTCGIG
CCCTTCGGGA
GGTCGTTCGC
CTTATCCGGT
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CCGAAATGCA
TGCTCTGCAA
TCATTCGTCC
GCGTCCACTT
GTCCCCAGTT
CACAGGCCGG
CGCTGCGGCG
CCCGTGCGCG
CIGTTCCTGG
ATGCTIGGTGG
AACTTCAGCA
ATGAACCACC
GGCCTGGGCA
CAGGTGGCGG
ACCGCCATCG
GAGACCCTGC
AGCAAGATCC
CTGCCCACCG
TTCATCCGCA
AACGTGAAGT
GAGATCGCCA
AGCGCCACCA
CTGGTGCGCC
CGCCCCCTGT
GACAAGCTGG
TGGTCGIGTG
GCTTITTATCA
AGCTGCTTGT
TTGCATCCCA
CTIGCTCACTIG
AACCTGTAAA
GGAAAGCTIG
TCGATAACCT
TTGGTTCGTG
TCCAAARAAAC
ATCGCCACCA
TCATCTGCCC
GTACAGCAGA
CTCCCCAACG
GGCAGGTCAA
GGGAAGAATC
GCGTCAAACC
GCTACCCGGT
CTTGTCGCGT
GCAAGCTTGG
ATTCCACACA
AGCTAACTCA
TGCCAGCTGC
TCTTCCGCTT
TCAGCTCACT
AACATGTGAG
TTTTTCCATA
TGGCGAAACC
CGCTICTCCIG
AGCGTGGCGC
TCCAAGCTGG
AACTATCGTC

GTTGCACCCG
AATTCTGGCT
TGATGGGGAG
TTGTGCACAC
ACGCTCACCT
TCGCAGCCAC
ACCTGCGTCG
GGCGCGCCCA
CGGCCGAGAA
ACCCCTICGG
TCCGCAGCTA
TGCAGGAGAC
GCACCCGCGA
TGGACCGCTA
GCAAGAACGG
TGCGCGCCAC
CCGAGGAGGT
TGGAGGACGA
AGGGCCTIGAC
ACATCGGCTG
GCCTGACCCT
AGGTGAGCGA
TGCAGAACGG
ACAACGACGG
GATGACTCGA
ATGGACTIGTT
AACAGCCTCA
GCTATTTIGCG
ACCGCAACTT
CCCCTCGCAC
CCAGCACTGC
AGCTCTIGTT
CCAAAGCCGC
CGTCTGGAAC
TTGCCGCTCA
CATTCATATT
CCTGTGCGAG
CCATTATGCT
AGCACCTICCA
CCGGCATGGG
TCTCCCCGGG
ATACCACACA
GCTICTIGTCC
GGCGGGGCTT
CGTAATCATG
ACATACGAGC
CATTAATTGC
ATTAATGAAT
CCTCGCTCAC
CAAAGGCGGT
CAAAAGGCCA
GGCTCCGCCC
CGACAGGACT
TTCCGACCCT
TTTCTCATAG
GCTGTGTGCA
TTGAGTCCAA

GATGCGTGGC
CTGTCGCCAA
CTACCGACTA
ATTCCATTCG
GTTTCCCGAC
TAGTATGGCC
CTCGGCGGGC
GCTIGCCCGAC
GCAGTGGATG
CCTIGGGCCGC
CGAGATCGGC
CGCCCTIGAAC
GATGAGCCTG
CCCCACCTIGG
CATGCGCCGC
CAGCGIGTIGG
GTGGCACGAG
CGGCCGCAAG
CCCCCGCTIGG
GCTIGCTIGGAG
GGAGTACCGC
CAGCAGCCAG
CGGCGAGATC
CGCCGIGGTG
GGCAGCAGCA
GCCGCCACAC
GTGTGITIGA
AATACCACCC
ATCTACGCIG
AGCCTTGGTT
AATGCTGATG
TTCCAGAAGG
TCTAATTIGIG
AAGCCCAGAC
AACCGCGTAC
GTGACGCTTG
CCCATGCCAG
ACCTCACAAT
TGCTCTGAGT
GCTACCGAAA
ATGTGGGCCC
AATATCCTIG
GAAGCAGGGG
GTTICGAGCTT
GTCATAGCTG
CGGAAGCATA
GTTIGCGCTICA
CGGCCAACGC
TGACTCGCTIG
AATACGGTTA
GCAAAAGGCC
CCCTGACGAG
ATAAAGATAC
GCCGCTTACC
CTCACGCTIGT
CGAACCCCCC
CCCGGTAAGA



pSZ944

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
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
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481

CTAAATTGTA
ATTTTTTAAC
GATAGGGTTG
CAACGTCAAA
CTAATCAAGT
CCCCCGATTT
AGCGAAAGGA
CACACCCGCC
CAACTGTTGG
GGGATGTGCT
TAAAACGACG
GTITCCCTTTA
TGTGAAATTG
AAGCCTGGGG
CTTTICCAGTIC
GAGGCGGTGC
GATCACACTA
GGATGAACAA
GTCAGGAAAT
TAGCCTCTCC
CCTCCCAGAT
GGGCTCAATC
GTCAGACCAC
CAGGCTCCGT
CGTCCGGGAC
TCCCAGCCGA
GCCGGCCGAC
GGCCCCCCTIC
TGGTCATCAG
AAGCTTIGTG
TTCTTIGCGCT
CTGCATGCAA
TCCGATGCCG
TATAGCGAGC
ACTCGAGCTT
ACCCGCAAAC
CGCCGCCAAG
CACCCCCAAC
CAAGTGGCAC
CTGGGGCCAC
CCCGAAGCGC
CTCCGGCTIC
CAACACCCCG
CACCGAGTAC
GGTCTTICTGG
CAAGATCGAG
CAACGAGGGC
GCAGGACCCC
CGGCGGCTCC
CGACAACCAG
CAACACCGAC
CTCCGCCTIC
CCTCAACACC
GATCCTGAAC
GAAGGCCAAC
GGTGTACGCC
CTIGGTTCAAG
GTICCTCCTIC
CTTCACCAAC

AGCGTTAATA
CAATAGGCCG
AGTGTTGTTC
GGGCGAAARAA
TTTTTGGGGT
AGAGCTTIGAC
GCGGGCGCTA
GCGCTTAATG
GAAGGGCGAT
GCAAGGCGAT
GCCAGTGAGC
GTIGAGGGTTA
TTATCCGCTC
TGCCTAATGA
GGGAAACCTG
GTATTGGGCG
TTTTGGGGGT
TGAAAATGGT
CGCGGCGTCA
TGCCACAGTA
TTTCTTCTTC
CTGAACGGCC
GCATTCGCAC
GGACAGGAGT
CCGCAGCGGC
TTTGACCCCG
AAGGTCCTCC
CTCGCCGAGG
AAGGAAGCAG
CCAATCAGAA
ATGACACTTC
CACCGATGAT
CTCCAGGGCG
TACCAAAGCC
GTGATCGCAC
TCTAGAATAT
ATCAGCGCCT
AAGGGCTIGGA
CTIGTACTTCC
GCCACGTCCG
AACGACTCCG
TTCAACGACA
GAGTCCGAGG
CAGAAGAACC
TACGAGCCCT
ATCTACTCCT
TTCCTCGGCT
AGCAAGTCCT
TTCAACCAGT
TCCCGCGTGG
CCGACCTACG
GTGCCCACCA
GAGTACCAGG
ATCAGCAACG
AGCTACAACG
GTCAACACCA
GGCCTGGAGG
TTCCTGGACC
CGCATGAGCG

TTTTGTTAAA
AAATCGGCAA
CAGTTTGGAA
CCGTICTATCA
CGAGGTGCCG
GGGGAAAGCC
GGGCGCTGGC
CGCCGCTACA
CGGTGCGGGC
TAAGTTGGGT
GCGCGTAATA
ATTGCGCGCT
ACAATTCCAC
GTGAGCTAAC
TCGTGCCAGC
CTICTTCCGCT
CCTACAGTAC
GCTGTIGGTGG
ACCAGCGTGG
GCGATCCCCT
TGGACCTIGCG
CTCATTCGGT
CATGCGCACC
GCCTCGTCCC
TCCACCGCGG
CGCATGCTCC
AGGGTCACGT
TCGATCTGCT
GTIGTGCAGAA
AGTCAACGCA
CAGCAAAAGG
GCTTCGACCC
AGCGCTGTTT
ATATTCAAAC
TCCGCTAAGG
CAATGCTGCT
CCATGACGAA
TGAACGACCC
AGTACAACCC
ACGACCTIGAC
GCGCCTTICIC
CCATCGACCC
AGCAGTACAT
CCGTIGCTGGC
CCCAGAAGTG
CCGACGACCT
ACCAGTACGA
ACTGGGTGAT
ACTTCGTICGG
TGGACTTICGG
GGAGCGCCCT
ACCCCTGGCG
CCAACCCGGA
CCGGCCCCIG
TCGACCTGTIC
CCCAGACGAT
ACCCCGAGGA
GCGGGAACAG
TGAACAACCA
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ATTCGCGTTA
AATCCCTTAT
CAAGAGTCCA
GGGCGATGGC
TAAAGCACTA
GGCGAACGTG
AAGTGTAGCG
GGGCGCGTCC
CICTTCGCTA
AACGCCAGGG
CGACTCACTA
TGGCGTAATC
ACAACATACG
TCACATTAAT
TGCATTAATG
CCCGTGATCA
TGAAATGGTG
CTTCTCAAAG
GCGCGGTCAG
GGGCGTTCAC
GGCGTGAGAG
TTCCAATCCC
AATAACGTGT
CCGCCCAGAC
TGTGATCCGC
GAGGCTTGAG
GCCGGACCAG
CGACGTACAG
GGGGCACGTG
GCTGCCTGCC
TAGGGCGGGC
CCCGAAGCTIC
AAATAGCCAG
ACCTAGATCA
GGGCGCCTCT
GCAGGCCTTIC
CGAGACGTCC
CAACGGCCIG
GAACGACACC
CAACTGGGAG
CGGCTCCATG
GCGCCAGCGC
CTCCTACAGC
CGCCAACTCC
GATCATGACC
GAAGTCCTGG
GTGCCCCGGC
GTITCATCTCC
CAGCTTCAAC
CAAGGACTAC
GGGCATCGCG
CTCCTCCATG
GACGGAGCTG
GAGCCGGTTIC
CAACAGCACC
CTCCAAGTCC
GTACCTCCGC
CAAGGTGAAG
GCCCTTCAAG

AATTTTTIGTT
AAATCAAAMNG
CTATTAAAGA
CCACTACGTIG
AATCGGAACC
GCGAGAAAGG
GTCACGCTGC
CATTCGCCAT
TTACGCCAGC
TTTTCCCAGT
TAGGGCGAAT
ATGGTCATAG
AGCCGGAAGC
TGCGTTGCGC
AATCGGCCAA
CACAGGTGCC
AGAAGTCGTA
GTCAAGAATC
TGGCCCCGCA
TCTCAGCAGC
GATGAGCAGG
ACAACACATA
CCTTACCTGA
CCGCTCCCCC
GTTGGCGGCG
GTTGGCCAGC
GCCACTCACG
ACTGCGACAT
GTITGGTATIG
TGGCTCGCGT
TGCGAGACGG
CTTCGGGGCT
GCCCCCGATT
CTACCACTIC
TCCTCTTICGT
CTIGTTCCTGC
GACCGCCCCC
TGGTACGACG
GICTGGGGGA
GACCAGCCCA
GTIGGTGGACT
TGCGTGGCCA
CTGGACGGCG
ACCCAGTTCC
GCGGCCAAGT
AAGCTGGAGT
CTGATCGAGG
ATCAACCCCG
GGCACCCACT
TACGCCCTGC
TGGGCCTICCA
TCCCTCGTGC
ATCAACCTGA
GCCACCAACA
GGCACCCTGG
GIGTTCGCGG
ATGGGCTTCG
TTCGTGAAGG
AGCGAGAACG

AAATCAGCTIC
AATAGACCGA
ACGTGGACTC
AACCATCACC
CTAAAGGGAG
AAGGGAAGAA
GCGTAACCAC
TCAGGCTGCG
TGGCGAAAGG
CACGACGTTG
TGCAGCTTTT
CTGTTICCTG
ATAAAGTGTA
TCACTGCCCG
CGCGCGGGGA
TTGCGAGCGT
CTGAAATCAA
AGTCGCTCGC
CTGGTCACCA
GGCTGTACTG
GTGGGGCCAA
CCCACAGCAG
TTIGGGTGTGG
GTCACGGCGG
CAGAGCAGCA
ACCACCACCC
ATGGTGCGAG
GCGTGGCGAG
AGAGTAGCCA
ACGGTACCCT
CTTCCCGGCG
GCATGGGCGC
GCAAAGACAT
TACACAGGCC
TTCAGTCACA
TGGCCGGCTT
TGGTGCACTT
AGAAGGACGC
CGCCCTITGTT
TCGCCATCGC
ACAACAACAC
TCTGGACCTA
GCTACACCTT
GCGACCCGAA
CCCAGGACTA
CCGCGTTCGC
TCCCCACCGA
GCGCCCCGGC
TCGAGGCCTT
AGACCTTICIT
ACTGGGAGTA
GCAAGTTCTC
AGGCCGAGCC
CCACGTTGAC
AGTTCGAGCT
ACCTCTCCCT
AGGTGTCCGC
AGAACCCCTA
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
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141

CTACAAGGTG
CGTCGTIGTCC
GACGACGGGG
ACAATTGGCA
ACTGTTGCCG
GCCTCAGTGT
TTTGCGAATA
CAACTTATCT
TCGCACAGCC
CACTGCAATG
CTCGAACAGA
ATACACCACA
GGTTCACACA
TCGAAACGTT
AAAGGTAGGG
GACCCCCCGA
TGTTTAAATA
CAAACACCTA
TAAGGGGGCG
GCATCCACTT
GGGCCCCGGC
CTIGTTCGCCG
TGGAAGCCCA
GIGTTCCGCC
ATCGTGGCCG
ATCCTGGGCG
GTGAAGCGCA
GAGTGCTGGG
TGCAAGACCG
ACCCGCCGCC
GACAACGTGG
GCCGACTACA
GTGAACAACA
AGCCACCACA
CTGCAGTCCC
CTGCTGCAGC
CTGACCGACT
AAGGACCACG
TGACTCGAGG
GGACTGTTGC
CAGCCTCAGT
TATTTGCGAA
CGCAACTTAT
CCTCGCACAG
AGCACTGCAA
CTCGTACCCA
CAGCTTGGCA
TAGCGATCGA
TGACGCGAGC
GGAACCGAAA
GGGTICTGCTIC
CACGCATTIG
TCAACATATG
AGCAAAAGGC
TAGGCTCCGC
CCCGACAGGA
TGTTCCGACC
GCTTTCTCAT
GGGCTGTGTG
TCTTGAGTCC
GATTAGCAGA

TACGGCTTGC
ACCAACACCT
GTIGGACAACC
GCAGCAGCTIC
CCACACTTGC
GITTIGATCTT
CCACCCCCAG
ACGCTGTICCT
TTIGGTTIGGG
CTGATGCACG
GCGCGCAGAG
ATAACCACCT
CGTGCCACGT
CACAGCCTAG
CGGGCTGCGA
AGCTCCTTICG
GCCAGGCCCC
GATCACTACC
CCTICTTCCIC
TCTCGGCGTT
GCCCAGCGAG
TGATCACCAC
AGCCCAACCC
GCACCTTICGC
TGATGAACCA
ACGGCTTICGG
CCCACGTGGC
TGGGCGCCTC
GCGAGATCCT
TGAGCAAGAT
CCGTGAAGGA
TCCAGGGCGG
TCAAGTACGT
TCTCCTCCTT
TGACCACCGT
TGGAGGGCGG
CCTTICCGCGG
ACGGCGACTA
CAGCAGCAGC
CGCCACACTT
GIGTITTGATIC
TACCACCCCC
CTACGCTIGTIC
CCTIGGTTTIG
TGCTGATGCA
TCAGCATCCG
AAATCGACTA
CAGACTGGTG
GCCGCCGGTT
ACGTCACATT
CTCGCCAGGT
ACAAGACCCA
GTACATACGC
CAGCAAAAGG
CCCCCTGACG
CTATAAAGAT
CTGCCGCTTA
AGCTCACGCT
CACGAACCCC
AACCCGGTAA
GCGAGGTATG

TGGACCAGAA
ACTTCATGAC
TGTTCTACAT
GGATAGTATC
TGCCTTGACC
GTIGTIGTACGC
CATCCCCTIC
GCTATCCCIC
CTCCGCCTGT
GGAAGTAGTG
GAACGCTGAA
GACGAATGCG
TGGCGAGGTG
GGATATCGAA
GACGGCTTCC
GGGCTGCATG
CGATTGCAAA
ACTTCTACAC
TTCGTTICAG
CAATGCCCGC
GCCCCTCCCC
CATCTTICTCC
CCCCCAGCTIG
CATCCGCAGC
CCTGCAGGAG
CACCACCCIG
CGTGGAGCGC
CGGCAACAAC
GACCCGCTGC
CCCCGAGGAG
CGAGGAGATC
CCTGACCCCC
GGACTGGATC
CACCATCGAG
GAGCGGCGGC
CAGCGAGGTG
CATCAGCGTIG
CAAGGACCAC
TCGGATAGTA
GCTGCCTTGA
TTIGTGTGTAC
AGCATCCCCT
CTGCTATCCC
GGCTCCGCCT
CGGGAAGTAG
GGTGAATCTT
GACTGTCTGC
GGGTACATIG
GCTCGCCCGT
GCCTGATGTT
GCGCGACGCC
AAGCTCGCAT
AAAAAGCATG
CCAGGAACCG
AGCATCACAA
ACCAGGCGTT
CCGGATACCT
GTAGGTATCT
CCGTTCAGCC
GACACGACTT
TAGGCGGTGC
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CATCCTGGAG
CACCGGGAAC
CGACAAGTIC
GACACACTCT
TGTGAATATC
GCTTITTGCGA
CCTCGTTTCA
AGCGCTGCTC
ATTCTCCTIGG
GGATGGGAAC
GGTCTCGCCT
CTTGGTTICTIT
GCAGGTGACA
TTCCTTICIT
CGGCGCTGCA
GGCGCTCCGA
GACATTATAG
AGGCCACTCG
TCACAACCCG
TGCGGCGACC
GTGCGCGGGC
GCCGCCGAGA
CTGGACGACC
TACGAGGTGG
GCCGCCCTGA
GAGATGTCCA
TACCCCGCCT
GGCCGCCGCC
ACCTCCCTGA
GTIGCGCGGCG
AAGAAGCCCC
CGCTGGAACG
CTGGAGACCG
TACCGCCGCG
TCCTCCGAGG
CTGCGCGCCA
ATCCCCGCCG
GACATCGACT
TCGACACACT
CCTGTGAATA
GCGCTTTTGC
TCCCTCGTTIT
TCAGCGCTGC
GTATTCTCCT
TGGGATGGGA
GGCCTCCAAG
AAGTGGGAAT
ACAGGTGGGC
GCCTGCCGTIC
GTTACATGCT
TCGGGGCTGG
CTCAGACGGT
CCAACGATGA
TAAAAAGGCC
AAATCGACGC
TCCCCCIGGA
GTCCGCCTTT
CAGTTCGGTIG
CGACCGCTGC
ATCGCCACTG
TACAGAGTIC

CTIGTACTTCA
GCCCTGGGCT
CAGGTGCGCG
GGACGCTGGT
CCTGCCGCTT
GTTGCTAGCT
TATCGCTTGC
CTGCTCCTGC
TACTGCAACC
ACAAATGGAG
CTGTCGCACC
CGTCCATTAG
ATGATCGGTG
GCGCTATGAC
TGCAACACCG
TGCCGCTICCA
CGAGCTACCA
AGCTTIGTIGAT
CAAACACTAG
TGCGTCGCTIC
GCGCCCCCGA
AGCAGTGGAC
ACTTCGGCCC
GCCCCGACCG
ACCACGCCAA
AGCGCGACCT
GGGGCGACAC
ACGACTTICCT
GCGTGATGAT
AGATCGGCCC
AGAAGCTIGAA
ACCTGGACAT
TGCCCGACAG
AGTGCACCAT
CCGGCCTGGT
AGACCGAGTG
AGTCCAGCGT
ACAAGGACGA
CTGGACGCTIG
TCCCTGCCGC
GAGTTGCTAG
CATATCGCTT
TCCTGCTCCT
GGTACTGCAA
ACACAAATGG
ATATGGCCAA
GTGGAGCACA
AGCGCCGCAT
AAAGAGCGGC
GGACTAGACT
GTGCGAGGGA
CAACCGTTCG
CAGCTICTTCG
GCGTTGCTGG
TCAAGTCAGA
AGCTCCCTCG
CTCCCTTICGG
TAGGTCGTTIC
GCCTTATCCG
GCAGCAGCCA
TTGAAGTGGT

ACGACGGCGA
CCGTGAACAT
AGGTCAAGTG
CGIGTGATGG
TTATCAAACA
GCTITGIGCTA
ATCCCAACCG
TCACTGCCCC
TGTAAACCAG
GATCCCGCGT
TCAGCGCGGC
CGAAGCGTCC
GAGCTGATGG
ACTTCCAGCA
ATGATGCTTIC
GGGCGAGCGC
AAGCCATATT
CGCACTCCGC
TATGGCCACC
GGCGGGCTCC
CTGGTCCATG
CAACCTIGGAG
CCACGGCCTG
CTCCACCAGC
GTCCGTIGGGC
GATCTGGGTG
CGIGGAGGTG
GGTGCGCGAC
GAACACCCGC
CGCCTICATC
CGACTCCACC
CAACCAGCAC
CATCTICGAG
GGACAGCGTG
GTGCGAGCAC
GCGCCCCAAG
GATGGACTAC
CGACGACAAG
GTCGTGTGAT
TTITTATCAAA
CTGCTIGTIGC
GCATCCCAAC
GCTICACTGCC
CCIGTAAACC
ARAAGCTTGAG
TCCTCACATC
AGGTTGCTIG
CCATCGTGCC
AGAGAAATCG
TTICTTGGCGT
GCCGTGCGGC
TATTATACAT
CCCACATGTG
CGTITTTITCCA
GGTGGCGAAA
TGCGCTCTCC
GAAGCGTGGC
GCTICCAAGCT
GTAACTATCG
CTGGTAACAG
GGCCTAACTA



7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521

CGGCTACACT
AAAAAGAGTT
TGTTTGCAAG
TTCTACGGGG
ATTATCAAAA
CTAAAGTATA
TATCTCAGCG
AACTACGATA
ACGCTCACCG
AAGTGGTCCT
AGTAAGTAGT
GGTGTCACGC
AGTTACATGA
TGTCAGAAGT
TCTTACIGTC
ATTCTGAGAA
TACCGCGCCA
AAAACTCTCA
CAACTGATCT
GCAAAATGCC
CCTTITTTICAA
TGAATGTATT
AC

SEQ ID NO: 229

pSZ1283

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

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

CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA
TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
CCGCGCGTGC

AGAAGGACAG
GGTAGCTICTT
CAGCAGATTA
TCTGACGCTC
AGGATCTTCA
TATGAGTAAA
ATCTGTCTAT
CGGGAGGGCT
GCTCCAGATT
GCAACTTTAT
TCGCCAGTTA
TCGTCGTITTG
TCCCCCATGT
AAGTTGGCCG
ATGCCATCCG
TAGTGTATGC
CATAGCAGAA
AGGATCTTAC
TCAGCATCTT
GCAAAARAAGG
TATTATIGAA
TAGAAAAATA

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT
AGCAAAAACA
AATACTCATA
GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
GCCGCCAGCG

TATTTGGTAT
GATCCGGCAA
CGCGCAGARAA
AGTGGAACGA
CCTAGATCCT
CTTGGTCTGA
TTCGTTCATC
TACCATCTGG
TATCAGCAAT
CCGCCTCCAT
ATAGTTTIGCG
GTATGGCTTIC
TGTGCAAAAR
CAGTGTTATIC
TAAGATGCTT
GGCGACCGAG
CTITTAAAAGT
CGCTIGTTIGAG
TTACTTTCAC
GAATAAGGGC
GCATTTATCA
AACARAATAGG

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT
GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
CCTTIGGCCTT
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CTIGCGCTICIG
ACAAACCACC
AAAAGGATCT
AAACTCACGT
TTTAAATTAA
CAGTTACCAA
CATAGTTGCC
CCCCAGTGCT
AAACCAGCCA
CCAGTCTATT
CAACGTTIGTIT
ATTCAGCTCC
AGCGGTTAGC
ACTCATGGTT
TTCTGTGACT
TTGCTCTTGC
GCTCATCATT
ATCCAGTTCG
CAGCGTTTCT
GACACGGARAA
GGGTTATTGT
GGTTCCGCGC

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGCCGCCG
TTCGCCGCGC

CTGAAGCCAG
GCTGGTAGCG
CAAGAAGATC
TAAGGGATTT
AAATGAAGTT
TGCTTAATCA
TGACTCCCCG
GCAATGATAC
GCCGGAAGGG
AATTGTTIGCC
GCCATTGCTA
GGTTCCCAAC
TCCTTCGGTIC
ATGGCAGCAC
GGTGAGTACT
CCGGCGTCAA
GGAAAACGTT
ATGTAACCCA
GGGTGAGCAA
TGTTGAATAC
CTCATGAGCG
ACATTTCCCC

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT
AAAGGGAATA
TTGAAGCATT
AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
CCACTCCTGC
TCGTGCGCGT

TTACCTTICGG
GTGGTTITTTT
CTTITGATCTT
TGGTCATGAG
TTAAATCAAT
GTGAGGCACC
TCGTGTAGAT
CGCGAGACCC
CCGAGCGCAG
GGGAAGCTAG
CAGGCATCGT
GATCAAGGCG
CTCCGATCGT
TGCATAATTC
CAACCAAGTC
TACGGGATAA
CTTICGGGGCG
CTCGTGCACC
ARAACAGGAAG
TCATACTCTIT
GATACATATT
GAARAAGTGCC

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
TCGAGCGCGC
CGCTGATGTC



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
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

CATCACCAGG
CAAGAGGAGC
GCGGGCCAGC
CCGCAGTCGC
ACAACCACGA
CCTGCGAACA
GCACCGTGAT
AGTCGGGGAA
ACCGGTGAGA
TGTCACCTTT
GCTGGGGGTT
AAGGTAGGGC
ACCCCCCGAA
GITTAAATAG
AAACACCTAG
AAGGGGGCGC
GCAGGCCTTIC
CGAGACGTCC
CAACGGCCTIG
GAACGACACC
CAACTGGGAG
CGGCTCCATG
GCGCCAGCGC
CTCCTACAGC
CGCCAACTCC
GATCATGACC
GAAGTCCTGG
GTGCCCCGGC
GTITCATCTCC
CAGCTTCAAC
CAAGGACTAC
GGGCATCGCG
CTCCTCCATG
GACGGAGCTG
GAGCCGGTTIC
CAACAGCACC
CTCCAAGTCC
GTACCTCCGC
CAAGGTGAAG
GCCCTTCAAG
CATCCTGGAG
CACCGGGAAC
CGACAAGTIC
GACACACTCT
TGTGAATATC
GCTTITTGCGA
CCTCGTTTCA
AGCGCTGCTC
ATTCTCCTIGG
GGATGGGAAC
GGTCTCGCCT
CTTGGTTICTIT
GCAGGTGACA
TTCGGCCGAC
TGCTGCTIGCT
ACGCTGGCGC
AGGGAGGCAA
GCAAGGCTGC
CAGCGGACAA
ACCTACTGAT
ACTCCCIGAA

TCCATGAGGT
ATGAGGGAGG
ATCATCIGGC
CGCCGACCCT
GCCTTGICTA
GCTGTCCAGC
GGCGCGAGCC
CTICTGATCAG
GCCGACTTGT
TTGGCGAAGG
GGCGGATGCA
GGGCTGCGAG
GCTCCTTICGG
CCAGGCCCCC
ATCACTACCA
CICTTCCTICT
CIGTTCCTGC
GACCGCCCcCC
TGGTACGACG
GICTIGGGGGA
GACCAGCCCA
GIGGTGGACT
TGCGTGGCCA
CTGGACGGCG
ACCCAGTTCC
GCGGCCAAGT
AAGCTGGAGT
CTGATCGAGG
ATCAACCCCG
GGCACCCACT
TACGCCCTGC
TGGGCCTICCA
TCCCTCGTGC
ATCAACCTGA
GCCACCAACA
GGCACCCTGG
GIGTTCGCGG
ATGGGCTTICG
TTCGTGAAGG
AGCGAGAACG
CTIGTACTTCA
GCCCTGGGCT
CAGGTGCGCG
GGACGCTGGT
CCTGCCGCTT
GTITGCTAGCT
TATCGCTTGC
CTIGCTCCTGC
TACTGCAACC
ACAAATGGAG
CTGTICGCACC
CGTCCATTAG
ATGATCGGTG
AGGACGCGCG
GGTTAGTGAT
CCGCGAGCCG
GAGCGCCCGG
GTIGGTGGAAT
AGCACCGGTG
GGCCCTAGAT
GGGACCACCA

CTGCCTTIGCG
ACTCCTGGTC
TCTGCCGCAC
GGCAGAGGAA
GGCAGAATCC
GACCCTCGCT
AGCGCCGCAC
TCTAAACCCC
TGTGCGCCAC
CATCGGCCTIC
CGCTCAGGTA
ACGGCTTICCC
GGCTGCATGG
GATTGCAAAG
CTTCTACACA
TCGTTTCAGT
TGGCCGGCTT
TGGTGCACTT
AGAAGGACGC
CGCCCTTIGTT
TCGCCATCGC
ACAACAACAC
TCTGGACCTA
GCTACACCTT
GCGACCCGAA
CCCAGGACTA
CCGCGTTCGC
TCCCCACCGA
GCGCCCCGGC
TCGAGGCCTT
AGACCTICTT
ACTGGGAGTA
GCAAGTTCIC
AGGCCGAGCC
CCACGTTGAC
AGTTCGAGCT
ACCTCTCCCT
AGGTGTCCGC
AGAACCCCTA
ACCTGTCCTA
ACGACGGCGA
CCGTGAACAT
AGGTCAAGTG
CGTGTGATGG
TTATCAAACA
GCTIGTGCTA
ATCCCAACCG
TCACTGCCCC
TGTAAACCAG
GATCCCGCGT
TCAGCGCGGC
CGAAGCGTCC
GAGCTGATGG
TCAAAGGTGC
TCCGCAACCC
GGCCGGCGGC
GTICAGTTGAA
TGGACGTIGCA
TATCAGGTCC
TCTTCATCAA
GGGGCCCTGA
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CCGGCTGAGC
CAGGGTCCIG
CGAGGCCGCC
GACAGGTGAG
CTACCAGTCA
GCCGCCGCTT
GCTGGCGCTIG
CTTGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTTTICTIG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGCCACTCGA
CACAACCCGC
CGCCGCCAAG
CACCCCCAAC
CAAGTGGCAC
CTGGGGCCAC
CCCGAAGCGC
CTCCGGCTTIC
CAACACCCCG
CACCGAGTAC
GGTCTTICTGG
CAAGATCGAG
CAACGAGGGC
GCAGGACCCC
CGGCGGCTCC
CGACAACCAG
CAACACCGAC
CTCCGCCTIC
CCTCAACACC
GATCCTGAAC
GAAGGCCAAC
GGTGTACGCC
CTIGGTTCAAG
GTICCTCCTIC
CTTCACCAAC
CTACAAGGTG
CGTCGTGTCC
GACGACGGGG
ACAATTGGCA
ACTGTTGCCG
GCCTCAGTGT
TTTGCGAATA
CAACTTATCT
TCGCACAGCC
CACTGCAATG
CTCGAACAGA
ATACACCACA
GGTTCACACA
TCGAAACGTT
TGGTCGIGTA
TGATTTTGGC
GATGCGGTGC
GGGCTTTACG
GGTCCTGCIG
GIGTCATCCA
AAACGCCTGA
GTTGTTCCTIT

CACTGCTTCG
ACGTGGTICGC
TCCAACTGGT
GGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTTCGCCG
AGTGTTGCCA
ACCTCCTICCC
GAGGACAGCA
CGCTATGACA
GCAACACCGA
GCCGCTCCAG
GAGCTACCAA
GCTIGTGATC
AAACGGCGCG
ATCAGCGCCT
AAGGGCTIGGA
CTIGTACTTCC
GCCACGTCCG
AACGACTCCG
TTCAACGACA
GAGTCCGAGG
CAGAAGAACC
TACGAGCCCT
ATCTACTCCT
TTCCTCGGCT
AGCAAGTCCT
TTCAACCAGT
TCCCGCGTGG
CCGACCTACG
GTGCCCACCA
GAGTACCAGG
ATCAGCAACG
AGCTACAACG
GTCAACACCA
GGCCTGGAGG
TTCCTGGACC
CGCATGAGCG
TACGGCTTGC
ACCAACACCT
GTGGACAACC
GCAGCAGCTIC
CCACACTTGC
GITTIGATCTIT
CCACCCCCAG
ACGCTIGTICCT
TTIGGTTIGGG
CTGATGCACG
GCGCGCAGAG
ATAACCACCT
CGTGCCACGT
CACAGCCTAG
TGCCCTGGCC
GICTTATTTIT
CCCACGGCTIG
CGCAAGGTAC
AAGTTCCTCC
CTICTAAAGAG
GACACTTGCC
CCCCCCGTGG

TCCGGGCGGC
GGCTCTIGGGA
CCTICCAGCAG
ATTGTACAGA
TGGATGACGG
CTICTTITCCA
ATCTGAGGAC
TCCTTTGCAG
AGACCAATIC
GTGCCCAGCC
CTTCCAGCAA
TGATGCTTCG
GGCGAGCGCT
AGCCATATIC
GCACTCCGCT
CCATGCTGCT
CCATGACGAA
TGAACGACCC
AGTACAACCC
ACGACCTGAC
GCGCCTTCTC
CCATCGACCC
AGCAGTACAT
CCGTGCTGGC
CCCAGAAGTG
CCGACGACCT
ACCAGTACGA
ACTGGGTGAT
ACTTICGTCGG
TGGACTTCGG
GGAGCGCCCT
ACCCCTGGCG
CCAACCCGGA
CCGGCCCCTG
TCGACCTGTIC
CCCAGACGAT
ACCCCGAGGA
GCGGGAACAG
TGAACAACCA
TGGACCAGAA
ACTTCATGAC
TGTTCTACAT
GGATAGTATC
TGCCTTGACC
GTGTGTACGC
CATCCCCTTC
GCTATCCCTC
CTCCGCCTIGT
GGAAGTAGTG
GAACGCTGAA
GACGAATGCG
TGGCGAGGTG
GGATATCGAA
GGCAGGTCGT
GGCGTGGCAA
CCGGAATCCA
AGCCGCTCCT
ACCGCCTCAC
CTCGACTACG
CAGGATTGAA
CGAGCTIGCCA



5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241

GCCAGGCTGT
GGAGGTGCAG
CTATTTCCIC
CGTGTACGGG
GCGAGGGCCG
ACCTTITITTIG
CCCTAGGATC
CCCTAATATC
TGCCCAAGAC
CTCCTTACTG
GTGGCCGCCG
CCCGGCAAGT
CCCAACGGCC
AACGGCAGCG
AGCCcCccecce
ATCACCACCG
CGCCCCGACA
TTCCGCGAGC
GAGACCCTGA
CTGAACGACG
ACCAAGATGC
AGCTGGTTCA
AACACCGGCG
CGCCGCTTCA
GCCCCCCCCG
GACAGCATCT
AGCAACGTGA
CAGGAGCTGT
GAGAGCGTGA
CTGCGCCTGG
GCCGGCACCA
TAGTATCGAC
CTTGACCTGT
TGTACGCGCT
CCCCTTCCCT
ATCCCTCAGC
CGCCTGTATT
AGTAGTGGGA
CCTTGAGCCT
TTCGAATTTA
TCACTGGGAA
TTCGCGCAAT
TGTAATTGCC
GCGGGCGAGG
AACAGTGACC
CCCCGGCCCT
CCGGATCCCA
GCACAACCTG
CCCTGAATTIC
GGATCGCTCC
CTICTAGAGTIC
TGTGAAATTG
AAGCCTGGGG
CTTTICCAGTIC
GAGGCGGTTT
TCGTTCGGCT
AATCAGGGGA
GTAAAAAGGC
AAAATCGACG
TTCCCCCTGG
TGTCCGCCTT

ACCTGTGATC
GACAGCTCAT
TTCACGAGCT
CCCTTCCCIC
AGGGTTIGGG
CGATAATTTA
AGCGGCGTAG
AGCCCGACTG
ATTTCATTGT
TTCTGTCGAC
CCGCCAGCAG
TCGGCAACTG
GCTTCCAGGT
CCGTGAGCCT
CCCGCACCTT
TGTTCGTIGGC
TGCTGGTIGGA
GCTTCAGCAT
TGAACCACCT
GCTTICGGCCG
AGATCGTIGGT
GCCAGAGCGG
AGATCCIGGT
GCAAGCTGCC
TGATCGAGGA
GCAAGGGCCT
AGTACATCGG
GCAGCCTGAC
CCAGCATGAA
AGGACGGCGC
ACCGCGCCAT
ACACTCIGGA
GAATATCCCT
TTTGCGAGTT
CGTTTCATAT
GCTGCTCCTIG
CTCCTGGTAC
TGGGAACACA
TTCATTCTCA
AAAGCTTIGGA
AAGGACCATC
CTGCCCTIGTT
TCAGAATGTG
ACACCCGCCA
ATATTTCTICG
GGTGCTTGCG
CCACCCCCGC
CTGGCCCAGG
CTTCTGCCGC
GAGTCCGCAA
GACCTGCAGG
TTATCCGCTC
TGCCTAATGA
GGGAAACCTG
GCGTATTGGG
GCGGCGAGCG
TAACGCAGGA
CGCGTTGCTIG
CTCAAGTCAG
AAGCTCCCTC
TCTCCCTTICG

GAGGCTGGCG
GAAACGCCAA
GTAATTGTCC
AACCCTAGGT
ACGGGCCGTC
TGCAATGGAC
GATTTCGTAA
CCTGACGCCA
GGTGCGAAGC
AGAGCGGGCC
CGCCTTICTIC
GCCCAGCAGC
GAAGGCCAAC
GAAGTCCGGC
CCTGAACCAG
CGCCGAGAAG
CTIGGTTCGGC
CCGCAGCTAC
GCAGGACACC
CACCCCCGAG
GAACCGCTAC
CAAGATCGGC
GCGCGCCACC
CTGCGAGGTG
CAACGACCGC
GACCCCCGGC
CTIGGATICIG
CCTGGAGTAC
CCCCAGCAAG
CGACATCATG
CAGCACCTGA
CGCTGGTCGT
GCCGCTTTTA
GCTAGCTGCT
CGCTTGCATC
CTCCTGCTCA
TGCAACCTGT
AATGGAAAGC
GCCTCGATAA
ATGTTIGGTTC
AGCTCCAAAA
GAAATCGCCA
GAATCATCIG
CTCGTACAGC
AAGCTCCCCA
GAGGGCAGGT
GATGGGAAGA
CGAGCGTCAA
TCTGCTACCC
ACCCTTGTCG
CATGCAAGCT
ACAATTCCAC
GTGAGCTAAC
TCGTGCCAGC
CGCTICTTICCG
GTATCAGCTIC
AAGAACATGT
GCGTTTTTCC
AGGTGGCGAA
GTIGCGCTCTIC
GGAAGCGTGG
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GGAAAATAGG
CAATCGCACA
CAAAATTCIG
ATGCGCGCAT
CCGAAATGCA
TGCTCTGCAA
TCATTCGTCC
GCGTCCACTT
GTCCCCAGTT
CACAGGCCGG
CCCGTGCCCG
CTGAGCCAGC
GTGAGCCCCC
AGCCTGAACA
CTGCCCGACT
CAGTTCACCC
AGCGAGACCA
GAGATCGGCG
AGCCTGAACC
ATGTGCACCC
CCCACCTGGG
ATGGGCCGCG
AGCGCCTIGGG
CGCCAGGAGA
AAGCTGCACA
TGGAACGACT
GAGAGCATGC
CGCCGCGAGT
GTGGGCGACC
AAGGGCCGCA
TTAATTAACT
GTGATGGACT
TCAAACAGCC
TGTGCTATTT
CCAACCGCAA
CTGCCCCTCG
AAACCAGCAC
TTGAGCTICTIT
CCTCCAAAGC
GIGCGTICTGG
AACTTGCCGC
CCACATTCAT
CCCCCTGTGC
AGACCATTAT
ACGAGCACCT
CAACCGGCAT
ATCTCTCCCC
ACCATACCAC
GGTGCTTICIG
CGTGGCGGGG
TGGCGTAATC
ACAACATACG
TCACATTAAT
TGCATTAATG
CTTCCTCGCT
ACTCAAAGGC
GAGCAAAAGG
ATAGGCTICCG
ACCCGACAGG
CTIGTTCCGAC
CGCTTTICTCA

CTTCGTIGTGC
ATTCATGTCA
GTICTACCGGG
GCGGTCGCCG
GTTGCACCCG
AATTCTGGCT
TGATGGGGAG
TTGTGCACAC
ACGCTCACCT
TCGCAGCCAC
CCCCCCaCcee
CCTTCAAGCC
ACGGGCGCGC
CCCTGGAGGA
GGAGCCGCCT
GCCTGGACCG
TCGTGCAGGA
CCGACCGCAC
ACTGCAAGAG
GCGACCTGAT
GCGACACCGT
AGTGGCTGAT
CCATGATGAA
TCGCCCCCCAa
AGTTCGACGT
TCGACGTIGAA
CCACCGAGGT
GCGGCCGCGA
GCAGCCAGTA
CCGAGTGGCG
CGAGGCAGCA
GTTGCCGCCA
TCAGTGTGTT
GCGAATACCA
CTTATCTACG
CACAGCCTIG
TGCAATGCTG
GITTITCCAGA
CGCTICTAATT
AACAAGCCCA
TCAAACCGCG
ATTGTGACGC
GAGCCCATGC
GCTACCTCAC
CCATGCTICIG
GGGGCTACCG
GGGATGTGGG
ACAAATATCC
TCCGAAGCAG
CTTGTTCGAG
ATGGTCATAG
AGCCGGAAGC
TGCGTTGCGC
AATCGGCCAA
CACTGACTCG
GGTAATACGG
CCAGCAAAAG
CCCCCCTGAC
ACTATAAAGA
CCTGCCGCTT
TAGCTCACGC

TCAGGTCATG
AGCTAATCAG
GGTIGATCCTT
CGCAACTCGC
GATGCGTGGC
CTGTCGCCAA
CTACCGACTA
ATTCCATTCG
GTTTCCCGAC
TAGTATGGTIG
CACCCCCAAG
CAAGAGCAAC
CCCCAAGGCC
CCCCCCCAGC
GCGCACCGCC
CAAGAGCAAG
CGGCCIGGTG
CGCCAGCATC
CGTIGGGCCTG
CTGGGIGCTG
GGAGATCAAC
CAGCGACTGC
CCAGAAGACC
CTICGIGGAC
GAAGACCGGC
CCAGCACGTG
GCTIGGAGACC
GAGCGIGGTG
CCAGCACCTG
CCCCAAGAAC
GCAGCTCGGA
CACTTGCTIGC
TGATCTTIGIG
CCCCCAGCAT
CTGTCCTGCT
GTTTGGGCTC
ATGCACGGGA
AGGAGTTGCT
GTGGAGGGGG
GACTTGTTIGC
TACCTCTGCT
TTGAGCAGTC
CAGGCATGTC
AATAGTTCAT
AGTGGCCACC
ARAATCCCCGA
CCCACCACCA
TTIGGCATCGG
GGGTTGCTAG
CTTIGAAGAGC
CTGTTICCTG
ATAAAGTGTA
TCACTGCCCG
CGCGCGGGGA
CTGCGCTCGG
TTATCCACAG
GCCAGGAACC
GAGCATCACA
TACCAGGCGT
ACCGGATACC
TGTAGGTATC



9301
9361
9421

TCAGTTCGGT
CCGACCGCTG
TATCGC

SEQ ID NO: 230

pSZ1410

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
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
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121

CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA
TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
CAGTTTGCGG
CAGGACTTCC
GCGCGCGCCA
GAGGAGGCGC
ACGGGCGCGG
CGGCACGGCG
GTIGGAGGTGA
CCTTACTTGG
CTTGCGCTAT
GCATGCAACA
CGATGCCGCT
TAGCGAGCTA
TCGAGCTTGT
CCGCAAACTC
CCGCCAAGAT
CCCCCAACAA
AGTGGCACCT
GGGGCCACGC
CGAAGCGCAA
CCGGCTTICTIT
ACACCCCGGA

GTAGGTCGTT
CGCCTTATCC

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT
AGCAAAAACA
AATACTCATA
GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
AGGAGAGGGT
TGCCCGACCC
AGGACCTIGCC
TGCCGACCTA
CTGACCACCC
ACCTGCTIGAA
CCATCAACAA
GCTICGICTA
GACACTTCCA
CCGATGATGC
CCAGGGCGAG
CCAAAGCCAT
GATCGCACTC
TAGAATATCA
CAGCGCCTCC
GGGCTGGATG
GTACTTCCAG
CACGTCCGAC
CGACTCCGGC
CAACGACACC
GTCCGAGGAG

CGCTCCAAGC
GGTAACTATC

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT
GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
GCTCCCCGTIG
CGAGTCGCCC
CGACGAGTAC
CATGGCCATG
GTGGGCGCGC
CAAGTACTGT
CCTGATCAAG
CACCTCCTIC
GCAAAAGGTA
TTCGACCCCC
CGCTIGTTTAA
ATTCAAACAC
CGCTAAGGGG
ATGCTIGCTGC
ATGACGAACG
AACGACCCCA
TACAACCCGA
GACCTGACCA
GCCTTCTCCG
ATCGACCCGC
CAGTACATCT
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TGGGCTGTGT
GICTTGAGTIC

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCCGCCTGG
CTGCACCCCG
GACTTCGAGG
TTTGTGGTGC
CTCAACACCT
TGGACGCGGC
TGGCTGACGG
AGCGGCATGA
CAGGAGCGCG
GGGCGGGCTIG
CGAAGCTCCT
ATAGCCAGGC
CTAGATCACT
GCGCCTCTIC
AGGCCTTICCT
AGACGTCCGA
ACGGCCIGTG
ACGACACCGT
ACTGGGAGGA
GCTCCATGGT
GCCAGCGCTIG
CCTACAGCCT

GCACGAACCC
CAACCCGGTA

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT
AAAGGGAATA
TTGAAGCATT
AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
AGCTGGTIGCA
TGGACAAGCT
ACCAGGTIGGC
TGGTGGGCGA
TGGACGGTGT
AGTGGGTGGC
GGCGCGTCAA
ACCCGCAGAC
CCACCAAGTA
CGAGACGGCT
TCGGGGCTGC
CCCCGATTGC
ACCACTICTA
CICTTICGTTIT
GTITCCTGCIG
CCGCCCCCIG
GTACGACGAG
CTGGGGGACG
CCAGCCCATC
GGTGGACTAC
CGTGGCCATC
GGACGGCGGC

CCCGTICAGC
AGACACGACT

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
GAGCATGGGG
GTGGCAGCCG
GGAGCTGCGC
CATGATCACG
GCGCGACGAC
CGAGGAGAAC
CATGCGGGCC
GGACAACAAC
GGTACCCTTT
TCCCGGCGCT
ATGGGCGCTIC
ARAAGACATTA
CACAGGCCAC
CAGTCACAAC
GCCGGCTICG
GTGCACTTICA
AAGGACGCCA
CCCTTGTICT
GCCATCGCCC
AACAACACCT
TGGACCTACA
TACACCTTCA



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
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781

CCGAGTACCA
TCTTCTGGTA
AGATCGAGAT
ACGAGGGCTT
AGGACCCCAG
GCGGCTCCTT
ACAACCAGTC
ACACCGACCC
CCGCCTTICGT
TCAACACCGA
TCCTGAACAT
AGGCCAACAG
TGTACGCCGT
GGTTCAAGGG
CCTCCTICTIT
TCACCAACCG
ACAAGGTIGTA
TCGTGTCCAC
CGACGGGGGT
AATTGGCAGC
TGTTGCCGCC
CTCAGTGTGT
TGCGAATACC
ACTTATCTAC
GCACAGCCTT
CTGCAATGCT
CGAACAGAGC
ACACCACAAT
TTCACACACG
GAAACGTTCA
GICGTGTATG
ATTTTGGCGT
TGCGGTGCCC
GCTTTACGCG
TCCTGCIGAA
GTICATCCACT
ACGCCTGAGA
TGTTCCTTCC
AAAATAGGCT
ATCGCACAAT
AAATTCTIGGT
GCGCGCATGC
GAAATGCAGT
CTICTGCAAAA
ATTCGTCCTIG
GTICCACTTTIT
CCCCAGTTAC
CAGGCCGGTIC
CGTGCCCGCC
GAGCCAGCCC
GAGCCCCCAC
CCTGAACACC
GCCCGACTGG
GTTCACCCGC
CGAGACCATC
GATCGGCGCC
CCTGAACCAC
GTGCACCCGC
CACCTGGGGC
GGGCCGCGAG
CGCCTGGGCC

GAAGAACCCC
CGAGCCCTCC
CTACTCCTCC
CCTCGGCTAC
CAAGTCCTAC
CAACCAGTAC
CCGCGTGGTG
GACCTACGGG
GCCCACCAAC
GTACCAGGCC
CAGCAACGCC
CTACAACGTIC
CAACACCACC
CCTGGAGGAC
CCTGGACCGC
CATGAGCGTG
CGGCTTGCTIG
CAACACCTAC
GGACAACCTG
AGCAGCTICGG
ACACTTGCTG
TTGATCTTIGT
ACCCCCAGCA
GCTGTCCTGC
GGTTTGGGCT
GATGCACGGG
GCGCAGAGGA
AACCACCTGA
TGCCACGTTG
CAGCCTAGGG
CCCTGGCCGG
CTTATTTTGG
CACGGCTGCC
CAAGGTACAG
GTTCCTCCAC
CTAAAGAACT
CACTTGCCCA
CCCCGTGGCG
TCGTGTGCTC
TCATGTCAAG
CTACCGGGGG
GGTCGCCGCG
TGCACCCGGA
TTCTGGCTCT
ATGGGGAGCT
GTGCACACAT
GCTCACCTGT
GCAGCCACTA
CCCCcGCececea
TTCAAGCCCA
GGGCGCGCCC
CTGGAGGACC
AGCCGCCTGC
CTGGACCGCA
GTGCAGGACG
GACCGCACCG
TGCAAGAGCG
GACCTGATCT
GACACCGTGG
TGGCTGATCA
ATGATGAACC

GIGCTGGCCG
CAGAAGTGGA
GACGACCTGA
CAGTACGAGT
TGGGTGATGT
TTCGTCGGCA
GACTTCGGCA
AGCGCCCTGG
CCCTGGCGCT
AACCCGGAGA
GGCCCCTGGA
GACCTGTCCA
CAGACGATCT
CCCGAGGAGT
GGGAACAGCA
AACAACCAGC
GACCAGAACA
TTCATGACCA
TTCTACATCG
ATAGTATCGA
CCTTIGACCIG
GTIGTACGCGC
TCCCCTTCCC
TATCCCICAG
CCGCCTGTAT
AAGTAGTGGG
ACGCTGAAGG
CGAATGCGCT
GCGAGGTGGC
ATATCGAATT
CAGGTCGTIG
CGTGGCAAAC
GGAATCCAAG
CCGCTCCTGC
CGCCTCACCA
CGACTACGAC
GGATTGAAAC
AGCTGCCAGC
AGGTCATGGG
CTAATCAGCT
TGATCCTTCG
CAACTCGCGC
TGCGTGGCAC
GTCGCCAACC
ACCGACTACC
TCCATTCGTG
TTCCCGACCT
GTATGGTGGT
CCCCCAAGCC
AGAGCAACCC
CCAAGGCCAA
CCCCCAGCAG
GCACCGCCAT
AGAGCAAGCG
GCCTIGGTGTT
CCAGCATCGA
TGGGCCTGCT
GGGTGCTGAC
AGATCAACAG
GCGACTGCAA
AGAAGACCCG
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CCAACTCCAC
TCATGACCGC
AGTCCTGGAA
GCCCCGGCCT
TCATCTCCAT
GCTTCAACGG
AGGACTACTA
GCATCGCGTIG
CCTCCATGTIC
CGGAGCTGAT
GCCGGTTCGC
ACAGCACCGG
CCAAGTCCGT
ACCTCCGCAT
AGGTGAAGTT
CCTTICAAGAG
TCCTGGAGCT
CCGGGAACGC
ACAAGTTICCA
CACACTCTGG
TGAATATCCC
TTTTGCGAGT
TCGTTTCATA
CGCTGCTCCT
TCTCCTGGTA
ATGGGAACAC
TCTCGCCTCT
TGGTTICTTCG
AGGTGACAAT
CGGCCGACAG
CTIGCTGCTGG
GCTGGCGCCC
GGAGGCAAGA
AAGGCTGCGT
GCGGACAAAG
CTACTGATGG
TCCCTGAAGG
CAGGCTGTAC
AGGTGCAGGA
ATTTCCICTT
TGTACGGGCC
GAGGGCCGAG
CITTITTTIGCG
CTAGGATCAG
CTAATATCAG
CCCAAGACAT
CCTTACTGTIT
GGCCGCCGCC
CGGCAAGTTIC
CAACGGCCGC
CGGCAGCGCC
CCccceceecece
CACCACCGTIG
CCCCGACATG
CCGCGAGCGC
GACCCTGATIG
GAACGACGGC
CAAGATGCAG
CTIGGTTCAGC
CACCGGCGAG
CCGCTTCAGC

CCAGTTCCGC
GGCCAAGTCC
GCTGGAGTCC
GATCGAGGTC
CAACCCCGGC
CACCCACTIC
CGCCCTGCAG
GGCCTCCAAC
CCTCGTGCGC
CAACCTGAAG
CACCAACACC
CACCCTGGAG
GTTCGCGGAC
GGGCTTCGAG
CGTGAAGGAG
CGAGAACGAC
GTACTTCAAC
CCTGGGCTCC
GGTGCGCGAG
ACGCTIGGTCG
TGCCGCTTTIT
TGCTAGCTGC
TCGCTTGCAT
GCTCCTGCTIC
CTGCAACCIG
AAATGGAGGA
GTCGCACCTIC
TCCATTAGCG
GATCGGTGGA
GACGCGCGTIC
TTAGTGATTIC
GCGAGCCGGG
GCGCCCGGGT
GGTGGAATTIG
CACCGGTGTA
CCCTAGATIC
GACCACCAGG
CTIGTGATCGA
CAGCTCATGA
CACGAGCTGT
CTTCCCTCAA
GGTTTGGGAC
ATAATTTATG
CGGCGTAGGA
CCCGACTGCC
TTCATTGTGG
CTGTICGACAG
GCCAGCAGCG
GGCAACTGGC
TTCCAGGTGA
GTGAGCCTGA
CGCACCTTCC
TTCGTGGCCG
CTGGTGGACT
TTCAGCATCC
AACCACCTGC
TTCGGCCGCA
ATCGTGGTGA
CAGAGCGGCA
ATCCTIGGTGC
AAGCTGCCCT

GACCCGAAGG
CAGGACTACA
GCGTTCGCCA
CCCACCGAGC
GCCCCGGCCG
GAGGCCTTICG
ACCTTICTTCA
TGGGAGTACT
AAGTTCTCCC
GCCGAGCCGA
ACGTTGACGA
TTCGAGCTGG
CTCTCCCICT
GTGTCCGCGT
AACCCCTACT
CTGTCCTACT
GACGGCGACG
GTGAACATGA
GTCAAGTGAC
TGTGATGGAC
ATCAAACAGC
TTIGTIGCTATT
CCCAACCGCA
ACTGCCCCIC
TAAACCAGCA
TCCCGCGTCT
AGCGCGGCAT
AAGCGTCCGG
GCIGATGGTC
ARAAGGTGCIG
CGCAACCCTG
CCGGCGGCGA
CAGTTGAAGG
GACGTGCAGG
TCAGGTCCGT
TTCATCAARAA
GGCCCTIGAGT
GGCTGGCGGG
AACGCCAACA
AATTGTCCCA
CCCTAGGTAT
GGGCCGTCCC
CAATGGACTG
TTTCGTAATC
TGACGCCAGC
TGCGAAGCGT
AGCGGGCCCA
CCTTCTTCCC
CCAGCAGCCT
AGGCCAACGT
AGTCCGGCAG
TGAACCAGCT
CCGAGAAGCA
GGTTCGGCAG
GCAGCTACGA
AGGACACCAG
CCCCCGAGAT
ACCGCTACCC
AGATCGGCAT
GCGCCACCAG
GCGAGGTGCG



6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941

CCAGGAGATC
GCTGCACAAG
GAACGACTIC
GAGCATGCCC
CCGCGAGTGC
GGGCGACCGC
GGGCCGCACC
AATTAACTCG
GATGGACTGT
AAACAGCCTC
TGCTATTTGC
AACCGCAACT
GCCCCTCGCA
ACCAGCACTG
GAGCTCCAGC
CAAGATCTGC
CGTGGACGAG
GCGCAAGCAG
CCCGGGCCGC
CGCCGAGGAC
CCAGGTCAGC
CCGGAAACTC
CTTCTCCTGG
GGTCATAGCT
CCGGAAGCAT
CGTTIGCGCTIC
TCGGCCAACG
CTGACTCGCT
TAATACGGTT
AGCAAAAGGC
CCCCTGACGA
TATAAAGATA
TGCCGCTTAC
GCTCACGCTG
ACGAACCCCC
ACCCGGTAAG

SEQ ID NO: 231

pSZ1413

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

1021
1081
1141

CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA

GCCCCCCACT
TTCGACGTGA
GACGTGAACC
ACCGAGGTGC
GGCCGCGAGA
AGCCAGTACC
GAGTGGCGCC
AGGCAGCAGC
TGCCGCCACA
AGTGTIGTITTG
GAATACCACC
TATCTACGCT
CAGCCTTIGGT
CAATGCTGAT
CACGGCAACA
GGGCTGATCG
TTCTTCCGCC
ATCACCATGC
AACCTICTTICG
TACTGCCGCA
GGCCAGGCCG
GCCGAGAAGA
AGAAGAGCCT
GITICCIGTIG
AAAGTGTAAA
ACTGCCCGCT
CGCGGGGAGA
GCGCTCGGTC
ATCCACAGAA
CAGGAACCGT
GCATCACAAA
CCAGGCGTTT
CGGATACCTG
TAGGTATCTC
CGTTICAGCCC
ACACGACTTA

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT

TCGTGGACGC
AGACCGGCGA
AGCACGTIGAG
TGGAGACCCA
GCGTIGGTGGA
AGCACCTIGCT
CCAAGAACGC
AGCTCGGATA
CTTGCTGCCT
ATCTIGIGTG
CCCAGCATCC
GTCCTGCTAT
TTGGGCTICCG
GCACGGGAAG
CCGCGCGCCT
CCAGCGACGA
TCGACCCCGA
CCGCGCACCT
CCGACTTICIC
TCCTGGAGCA
CCGCGGACCA
CCGCCGCCAA
CTAGAGTCGA
TGAAATTGTT
GCCTIGGGGTG
TTCCAGTICGG
GGCGGTTTGC
GTTCGGCTGC
TCAGGGGATA
AAAAAGGCCG
AATCGACGCT
CCCCCTGGAA
TCCGCCTITIC
AGTTCGGTGT
GACCGCTGCG
TCGC

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT

123

CCCCCCCGTIG
CAGCATCTGC
CAACGTGAAG
GGAGCTGTGC
GAGCGTGACC
GCGCCTGGAG
CGGCACCAAC
GTATCGACAC
TGACCTGTGA
TACGCGCTTT
CCTTICCCTCG
CCCTCAGCGC
CCTGTATTCT
TAGTGGGATG
TGCGGCCGAG
GGGCCGGCAC
GGGCGCCGTIC
CATGGACGAC
CGCGGTCGCC
CCTCAACGCG
GGAGTACGTIC
GCGCAAGCGC
CCTGCAGGCA
ATCCGCTICAC
CCTAATGAGT
GAAACCTGTIC
GTATTGGGCG
GGCGAGCGGT
ACGCAGGAAA
CGTTIGCTGGC
CAAGTCAGAG
GCTCCCTCGT
TCCCTTCGGG
AGGTCGTTCG
CCTTATCCGG

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC

ATCGAGGACA
AAGGGCCTGA
TACATCGGCT
AGCCTGACCC
AGCATGAACC
GACGGCGCCG
CGCGCCATCA
ACTCTGGACG
ATATCCCTGC
TGCGAGTTGC
TTTCATATCG
TGCTCCTIGCT
CCTGGTACTIG
GGAACACARAA
CACGGCGACA
GAGATCGCCT
GCCGCCTACG
ATGGGCCACG
GAGAAGATCG
CGCTGGAAGG
CTGGGCCTGC
GTCGCGCGCA
TGCAAGCTTG
AATTCCACAC
GAGCTAACTC
GTIGCCAGCTIG
CTICTTCCGCT
ATCAGCTCAC
GAACATGTGA
GTITTTTCCAT
GTIGGCGAAAC
GCGCTCTCCT
AAGCGTGGCG
CTCCAAGCTIG
TAACTATCGT

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT

ACGACCGCAA
CCCCCGGCTG
GGATTCTGGA
TGGAGTACCG
CCAGCAAGGT
ACATCATGAA
GCACCTIGATT
CTGGTCGTIGT
CGCTTTITATC
TAGCTGCTTIG
CTTIGCATCCC
CCIGCICACT
CAACCTIGTAA
TGGAAAGCTT
AGAACCTGAG
ACACGCGCAT
CCAACATGAT
GCGAGGCCAA
ACGTCTACGA
TGGACGAGCG
CCCAGCGCTT
GGCCCGTCGC
GCGTAATCAT
AACATACGAG
ACATTAATIG
CATTAATGAA
TCCTICGCTCA
TCAAAGGCGG
GCAAAAGGCC
AGGCTCCGCC
CCGACAGGAC
GTTCCGACCC
CTTITCICATA
GGCTGIGTIGC
CTTIGAGTCCA

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
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
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801

TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
CAGTTTGCGG
CAGGACTTCC
GCGCGCGCCA
GAGGAGGCGC
ACGGGCGCGG
CGGCACGGCG
GTIGGAGGTGA
CCTTACTTGG
CTTGCGCTAT
GCATGCAACA
CGATGCCGCT
TAGCGAGCTA
TCGAGCTTGT
CCGCAAACTC
CCGCCAAGAT
CCCCCAACAA
AGTGGCACCT
GGGGCCACGC
CGAAGCGCAA
CCGGCTTICTIT
ACACCCCGGA
CCGAGTACCA
TCTTCTGGTA
AGATCGAGAT
ACGAGGGCTT
AGGACCCCAG
GCGGCTCCTT
ACAACCAGTC
ACACCGACCC
CCGCCTTICGT
TCAACACCGA
TCCTGAACAT
AGGCCAACAG
TGTACGCCGT
GGTTCAAGGG
CCTCCTICTIT
TCACCAACCG
ACAAGGTIGTA
TCGTGTCCAC
CGACGGGGGT
AATTGGCAGC
TGTTGCCGCC
CTCAGTGTGT
TGCGAATACC
ACTTATCTAC
GCACAGCCTT
CTGCAATGCT
CGAACAGAGC
ACACCACAAT

AGCAAAAACA
AATACTCATA
GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
AGGAGAGGGT
TGCCCGACCC
AGGACCTIGCC
TGCCGACCTA
CTGACCACCC
ACCTGCTIGAA
CCATCAACAA
GCTICGICTA
GACACTTCCA
CCGATGATGC
CCAGGGCGAG
CCAAAGCCAT
GATCGCACTC
TAGAATATCA
CAGCGCCTCC
GGGCTGGATG
GTACTTCCAG
CACGTCCGAC
CGACTCCGGC
CAACGACACC
GTCCGAGGAG
GAAGAACCCC
CGAGCCCTCC
CTACTCCTCC
CCTCGGCTAC
CAAGTCCTAC
CAACCAGTAC
CCGCGTGGTG
GACCTACGGG
GCCCACCAAC
GTACCAGGCC
CAGCAACGCC
CTACAACGTIC
CAACACCACC
CCTGGAGGAC
CCTGGACCGC
CATGAGCGTG
CGGCTTGCTIG
CAACACCTAC
GGACAACCTG
AGCAGCTICGG
ACACTTGCTG
TTGATCTTIGT
ACCCCCAGCA
GCTGTCCTGC
GGTTTGGGCT
GATGCACGGG
GCGCAGAGGA
AACCACCTGA

GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
GCTCCCCGTIG
CGAGTCGCCC
CGACGAGTAC
CATGGCCATG
GTGGGCGCGC
CAAGTACTGT
CCTGATCAAG
CACCTCCTIC
GCAAAAGGTA
TTCGACCCCC
CGCTIGTTTAA
ATTCAAACAC
CGCTAAGGGG
ATGCTIGCTGC
ATGACGAACG
AACGACCCCA
TACAACCCGA
GACCTGACCA
GCCTTCTCCG
ATCGACCCGC
CAGTACATCT
GIGCTGGCCG
CAGAAGTGGA
GACGACCTGA
CAGTACGAGT
TGGGTGATGT
TTCGTCGGCA
GACTTCGGCA
AGCGCCCTGG
CCCTGGCGCT
AACCCGGAGA
GGCCCCTGGA
GACCTGTCCA
CAGACGATCT
CCCGAGGAGT
GGGAACAGCA
AACAACCAGC
GACCAGAACA
TTCATGACCA
TTCTACATCG
ATAGTATCGA
CCTTIGACCIG
GTIGTACGCGC
TCCCCTTCCC
TATCCCICAG
CCGCCTGTAT
AAGTAGTGGG
ACGCTGAAGG
CGAATGCGCT
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ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCCGCCTGG
CTGCACCCCG
GACTTCGAGG
TTTGTGGTGC
CTCAACACCT
TGGACGCGGC
TGGCTGACGG
AGCGGCATGA
CAGGAGCGCG
GGGCGGGCTIG
CGAAGCTCCT
ATAGCCAGGC
CTAGATCACT
GCGCCTCTIC
AGGCCTTICCT
AGACGTCCGA
ACGGCCIGTG
ACGACACCGT
ACTGGGAGGA
GCTCCATGGT
GCCAGCGCTIG
CCTACAGCCT
CCAACTCCAC
TCATGACCGC
AGTCCTGGAA
GCCCCGGCCT
TCATCTCCAT
GCTTCAACGG
AGGACTACTA
GCATCGCGTIG
CCTCCATGTIC
CGGAGCTGAT
GCCGGTTCGC
ACAGCACCGG
CCAAGTCCGT
ACCTCCGCAT
AGGTGAAGTT
CCTTICAAGAG
TCCTGGAGCT
CCGGGAACGC
ACAAGTTICCA
CACACTCTGG
TGAATATCCC
TTTTGCGAGT
TCGTTTCATA
CGCTGCTCCT
TCTCCTGGTA
ATGGGAACAC
TCTCGCCTCT
TGGTTICTTCG

AAAGGGAATA
TTGAAGCATT
AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
AGCTGGTIGCA
TGGACAAGCT
ACCAGGTIGGC
TGGTGGGCGA
TGGACGGTGT
AGTGGGTGGC
GGCGCGTCAA
ACCCGCAGAC
CCACCAAGTA
CGAGACGGCT
TCGGGGCTGC
CCCCGATTGC
ACCACTICTA
CICTTICGTTIT
GTITCCTGCIG
CCGCCCCCIG
GTACGACGAG
CTGGGGGACG
CCAGCCCATC
GGTGGACTAC
CGTGGCCATC
GGACGGCGGC
CCAGTTCCGC
GGCCAAGTCC
GCTGGAGTCC
GATCGAGGTC
CAACCCCGGC
CACCCACTIC
CGCCCTGCAG
GGCCTCCAAC
CCTCGTGCGC
CAACCTGAAG
CACCAACACC
CACCCTGGAG
GTTCGCGGAC
GGGCTTCGAG
CGTGAAGGAG
CGAGAACGAC
GTACTTCAAC
CCTGGGCTCC
GGTGCGCGAG
ACGCTIGGTCG
TGCCGCTTTIT
TGCTAGCTGC
TCGCTTGCAT
GCTCCTGCTIC
CTGCAACCIG
AAATGGAGGA
GTCGCACCTIC
TCCATTAGCG

AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
GAGCATGGGG
GTGGCAGCCG
GGAGCTGCGC
CATGATCACG
GCGCGACGAC
CGAGGAGAAC
CATGCGGGCC
GGACAACAAC
GGTACCCTTT
TCCCGGCGCT
ATGGGCGCTIC
ARAAGACATTA
CACAGGCCAC
CAGTCACAAC
GCCGGCTICG
GTGCACTTICA
AAGGACGCCA
CCCTTGTICT
GCCATCGCCC
AACAACACCT
TGGACCTACA
TACACCTTCA
GACCCGAAGG
CAGGACTACA
GCGTTCGCCA
CCCACCGAGC
GCCCCGGCCG
GAGGCCTTICG
ACCTTICTTCA
TGGGAGTACT
AAGTTCTCCC
GCCGAGCCGA
ACGTTGACGA
TTCGAGCTGG
CTCTCCCICT
GTGTCCGCGT
AACCCCTACT
CTGTCCTACT
GACGGCGACG
GTGAACATGA
GTCAAGTGAC
TGTGATGGAC
ATCAAACAGC
TTIGTIGCTATT
CCCAACCGCA
ACTGCCCCIC
TAAACCAGCA
TCCCGCGTCT
AGCGCGGCAT
AAGCGTCCGG



4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461

TTCACACACG
GAAACGTTCA
GICGTGTATG
ATTTTGGCGT
TGCGGTGCCC
GCTTTACGCG
TCCTGCIGAA
GTICATCCACT
ACGCCTGAGA
TGTTCCTTCC
AAAATAGGCT
ATCGCACAAT
AAATTCTIGGT
GCGCGCATGC
GAAATGCAGT
CTICTGCAAAA
ATTCGTCCTIG
GTICCACTTTIT
CCCCAGTTAC
CAGGCCGGTIC
TCCGTTCACG
GCTICGTGGG
GAACACCCIG
CGACTGGAGC
CACCCGCCTIG
GACCATCGTG
CGGCGCCGAC
GAACCACTGC
CACCCGCGAC
CTGGGGCGAC
CCGCGAGTGG
CTGGGCCATG
GGAGATCGCC
GCACAAGTIC
CGACTTCGAC
CATGCCCACC
CGAGTGCGGC
CGACCGCAGC
CCGCACCGAG
TAACTCGAGG
GGACTGTTGC
CAGCCTCAGT
TATTTGCGAA
CGCAACTTAT
CCTCGCACAG
AGCACTGCAA
CTCCAGCCAC
GATCTGCGGG
GGACGAGTTIC
CAAGCAGATC
GGGCCGCAAC
CGAGGACTAC
GGTCAGCGGC
GAAACTCGCC
CTCCTGGAGA
CATAGCTGTT
GAAGCATAAA
TGCGCTCACT
GCCAACGCGC
ACTCGCIGCG
TACGGTTATC

TGCCACGTTG
CAGCCTAGGG
CCCTGGCCGG
CTTATTTTGG
CACGGCTGCC
CAAGGTACAG
GTTCCTCCAC
CTAAAGAACT
CACTTGCCCA
CCCCGTGGCG
TCGTGTGCTC
TCATGTCAAG
CTACCGGGGG
GGTCGCCGCG
TGCACCCGGA
TTCTGGCTCT
ATGGGGAGCT
GTGCACACAT
GCTCACCTGT
GCAGCCACTA
ATCGGGACGC
CGCGCCccea
GAGGACCCCC
CGCCTGCGCA
GACCGCAAGA
CAGGACGGCC
CGCACCGCCA
AAGAGCGTGG
CTGATCTGGG
ACCGTGGAGA
CTGATCAGCG
ATGAACCAGA
CCCCACTTCG
GACGTGAAGA
GTGAACCAGC
GAGGTGCTGG
CGCGAGAGCG
CAGTACCAGC
TGGCGCCCCA
CAGCAGCAGC
CGCCACACTT
GIGTITTGATIC
TACCACCCCC
CTACGCTIGTIC
CCTIGGTTTIG
TGCTGATGCA
GGCAACACCG
CTGATCGCCA
TTCCGCCTCG
ACCATGCCCG
CTICTTCGCCG
TGCCGCATCC
CAGGCCGCCG
GAGAAGACCG
AGAGCCICTA
TCCTGTGTGA
GIGTAAAGCC
GCCCGCTTIC
GGGGAGAGGC
CTCGGTCGTT
CACAGAATCA

GCGAGGTGGC
ATATCGAATT
CAGGTCGTIG
CGTGGCAAAC
GGAATCCAAG
CCGCTCCTGC
CGCCTCACCA
CGACTACGAC
GGATTGAAAC
AGCTGCCAGC
AGGTCATGGG
CTAATCAGCT
TGATCCTTCG
CAACTCGCGC
TGCGTGGCAC
GTCGCCAACC
ACCGACTACC
TCCATTCGTG
TTCCCGACCT
GTATGGCTAT
TGCGCAAGGC
AGGCCAACGG
CCAGCAGCCC
CCGCCATCAC
GCAAGCGCCC
TGGTGTTICCG
GCATCGAGAC
GCCTGCTGAA
TGCTGACCAA
TCAACAGCTG
ACTGCAACAC
AGACCCGCCG
TGGACGCCCC
CCGGCGACAG
ACGTGAGCAA
AGACCCAGGA
TGGTGGAGAG
ACCTGCTIGCG
AGAACGCCGG
TCGGATAGTA
GCTGCCTTGA
TTIGTGTGTAC
AGCATCCCCT
CTGCTATCCC
GGCTCCGCCT
CGGGAAGTAG
CGCGCCTTGC
GCGACGAGGG
ACCCCGAGGG
CGCACCTCAT
ACTTCTCCGC
TGGAGCACCT
CGGACCAGGA
CCGCCAAGCG
GAGTCGACCT
AATTGTTATC
TGGGGTGCCT
CAGTCGGGAA
GGTTTGCGTA
CGGCTGCGGC
GGGGATAACG
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AGGTGACAAT
CGGCCGACAG
CTIGCTGCTGG
GCTGGCGCCC
GGAGGCAAGA
AAGGCTGCGT
GCGGACAAAG
CTACTGATGG
TCCCTGAAGG
CAGGCTGTAC
AGGTGCAGGA
ATTTCCICTT
TGTACGGGCC
GAGGGCCGAG
CITTITTTIGCG
CTAGGATCAG
CTAATATCAG
CCCAAGACAT
CCTTACTGTIT
CAAGACGAAC
CATCCCCGCG
CAGCGCCGTIG
CCCCCceCeae
CACCGTGTIC
CGACATGCIG
CGAGCGCTTIC
CCTGATGAAC
CGACGGCTTIC
GATGCAGATC
GTITCAGCCAG
CGGCGAGATC
CTTCAGCAAG
CCCCGTGATC
CATCTGCAAG
CGTGAAGTAC
GCTGTGCAGC
CGTGACCAGC
CCTGGAGGAC
CACCAACCGC
TCGACACACT
CCTGTGAATA
GCGCTTTTGC
TCCCTCGTTIT
TCAGCGCTGC
GTATTCTCCT
TGGGATGGGA
GGCCGAGCAC
CCGGCACGAG
CGCCGTCGCC
GGACGACATG
GGTCGCCGAG
CAACGCGCGC
GTACGTCCIG
CAAGCGCGTIC
GCAGGCATGC
CGCTCACAAT
AATGAGTGAG
ACCTGTCGTG
TTGGGCGCTIC
GAGCGGTATC
CAGGAAAGAA

GATCGGTGGA
GACGCGCGTIC
TTAGTGATTIC
GCGAGCCGGG
GCGCCCGGGT
GGTGGAATTIG
CACCGGTGTA
CCCTAGATIC
GACCACCAGG
CTIGTGATCGA
CAGCTCATGA
CACGAGCTGT
CTTCCCTCAA
GGTTTGGGAC
ATAATTTATG
CGGCGTAGGA
CCCGACTGCC
TTCATTGTGG
CTGTICGACAG
AGGCAGCCTG
CACTIGTTTCG
AGCCTGAAGT
ACCTTCCTGA
GTGGCCGCCG
GTIGGACTGGT
AGCATCCGCA
CACCTGCAGG
GGCCGCACCC
GTIGGTGAACC
AGCGGCAAGA
CTIGGTGCGCG
CTGCCCTIGCG
GAGGACAACG
GGCCTGACCC
ATCGGCTIGGA
CTGACCCTGG
ATGAACCCCA
GGCGCCGACA
GCCATCAGCA
CTGGACGCTIG
TCCCTGCCGC
GAGTTGCTAG
CATATCGCTT
TCCTGCTCCT
GGTACTGCAA
ACACAAATGG
GGCGACAAGA
ATCGCCTACA
GCCTACGCCA
GGCCACGGCG
AAGATCGACG
TGGAAGGTGG
GGCCTGCCCC
GCGCGCAGGC
AAGCTTGGCG
TCCACACAAC
CTAACTCACA
CCAGCTGCAT
TTCCGCTTCC
AGCTCACTCA
CATGTGAGCA

GCIGATGGTC
ARAAGGTGCIG
CGCAACCCTG
CCGGCGGCGA
CAGTTGAAGG
GACGTGCAGG
TCAGGTCCGT
TTCATCAARAA
GGCCCTIGAGT
GGCTGGCGGG
AACGCCAACA
AATTGTCCCA
CCCTAGGTAT
GGGCCGTCCC
CAATGGACTG
TTTCGTAATC
TGACGCCAGC
TGCGAAGCGT
AGCGGGCCCA
TGGAGAAGCC
AGCGCTCGGC
CCGGCAGCCT
ACCAGCTGCC
AGAAGCAGTT
TCGGCAGCGA
GCTACGAGAT
ACACCAGCCT
CCGAGATGTG
GCTACCCCAC
TCGGCATGGG
CCACCAGCGC
AGGTGCGCCA
ACCGCAAGCT
CCGGCTIGGAA
TTCTGGAGAG
AGTACCGCCG
GCAAGGTGGG
TCATGAAGGG
CCIGATTAAT
GTCGTGTGAT
TTITTATCAAA
CTGCTIGTIGC
GCATCCCAAC
GCTICACTGCC
CCIGTAAACC
ARAAGCTTGAG
ACCTGAGCAA
CGCGCATCGT
ACATGATGCG
AGGCCAACCC
TCTACGACGC
ACGAGCGCCA
AGCGCTTCCG
CCGTCGCCTT
TAATCATGGT
ATACGAGCCG
TTAATTGCGT
TAATGAATCG
TCGCTCACTG
AAGGCGGTAA
ARAAGGCCAGC



8521
8581
8641
8701
8761
8821
8881

AAAAGGCCAG
CTGACGAGCA
AAAGATACCA
CGCTTACCGG
CACGCTGTAG
AACCCCCCGT
CGGTAAGACA

SEQ ID NO: 232

pSZ1491

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
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
2461
2521
2581
2641
2701
2761
2821
2881

CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA
TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
CCGCGCGTGC
CATCACCAGG
CAAGAGGAGC
GCGGGCCAGC
CCGCAGTCGC
ACAACCACGA
CCTGCGAACA
GCACCGTGAT
AGTCGGGGAA
ACCGGTGAGA
TGTCACCTTT
GCTGGGGGTT
AAGGTAGGGC
ACCCCCCGAA
GITTAAATAG
AAACACCTAG
AAGGGGGCGC

GAACCGTAAA
TCACAAAAAT
GGCGTTTCCC
ATACCTGTCC
GTATCTCAGT
TCAGCCCGAC
CGACTTATCG

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT
AGCAAAAACA
AATACTCATA
GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
GCCGCCAGCG
TCCATGAGGT
ATGAGGGAGG
ATCATCIGGC
CGCCGACCCT
GCCTTGICTA
GCTGTCCAGC
GGCGCGAGCC
CTICTGATCAG
GCCGACTTGT
TTGGCGAAGG
GGCGGATGCA
GGGCTGCGAG
GCTCCTTICGG
CCAGGCCCCC
ATCACTACCA
CICTTCCTICT

AAGGCCGCGT
CGACGCTCAA
CCTGGAAGCT
GCCTTTCTCC
TCGGTGTAGG
CGCTGCGCCT
C

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT
GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
CCTTIGGCCTT
CTGCCTTIGCG
ACTCCTGGTC
TCTGCCGCAC
GGCAGAGGAA
GGCAGAATCC
GACCCTCGCT
AGCGCCGCAC
TCTAAACCCC
TGTGCGCCAC
CATCGGCCTIC
CGCTCAGGTA
ACGGCTTICCC
GGCTGCATGG
GATTGCAAAG
CTTCTACACA
TCGTTTCAGT

126

TGCTGGCGTT
GTICAGAGGTG
CCCTICGTIGCG
CTTCGGGAAG
TCGTTCGCTIC
TATCCGGTAA

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGCCGCCG
TTCGCCGCGC
CCGGCTGAGC
CAGGGTCCIG
CGAGGCCGCC
GACAGGTGAG
CTACCAGTCA
GCCGCCGCTT
GCTGGCGCTIG
CTTGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTTTICTIG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGCCACTCGA
CACAACCCGC

TTTCCATAGG
GCGAAACCCG
CTICTICCTIGTIT
CGTGGCGCTT
CAAGCTGGGC
CTATCGTICTIT

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT
AAAGGGAATA
TTGAAGCATT
AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
CCACTCCTGC
TCGTGCGCGT
CACTGCTTCG
ACGTGGTICGC
TCCAACTGGT
GGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTTCGCCG
AGTGTTGCCA
ACCTCCTICCC
GAGGACAGCA
CGCTATGACA
GCAACACCGA
GCCGCTCCAG
GAGCTACCAA
GCTIGTGATC
AAACTCTAGA

CTCCGCCCCC
ACAGGACTAT
CCGACCCTIGC
TCTCATAGCT
TGTGTIGCACG
GAGTCCAACC

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
TCGAGCGCGC
CGCTGATGTC
TCCGGGCGGC
GGCTCTIGGGA
CCTICCAGCAG
ATTGTACAGA
TGGATGACGG
CTICTTITCCA
ATCTGAGGAC
TCCTTTGCAG
AGACCAATIC
GTGCCCAGCC
CTTCCAGCAA
TGATGCTTCG
GGCGAGCGCT
AGCCATATIC
GCACTCCGCT
ATATCAATGC



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
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541

TGCTGCAGGC
CGAACGAGAC
ACCCCAACGG
ACCCGAACGA
TGACCAACTG
TCTCCGGCTC
ACCCGCGCCA
ACATCTCCTA
TGGCCGCCAA
AGTGGATCAT
ACCTGAAGTC
ACGAGTGCCC
TGATGTTICAT
TCGGCAGCTT
TCGGCAAGGA
CCCTGGGCAT
GGCGCTCCIC
CGGAGACGGA
CCTGGAGCCG
TGTCCAACAG
CGATCTCCAA
AGGAGTACCT
ACAGCAAGGT
ACCAGCCCTT
AGAACATCCT
TGACCACCGG
ACATCGACAA
TATCGACACA
GACCTGTGAA
ACGCGCTTTT
CTTCCCTICGT
CCTCAGCGCT
CIGTATTICIC
AGTGGGATGG
TGAAGGTICTC
TGCGCTTIGGT
GGTGGCAGGT
CGAATTCGGC
TCGTTGCTGC
GCAAACGCTG
TCCAAGGGAG
TCCTGCAAGG
TCACCAGCGG
TACGACCTAC
TGAAACTCCC
GCCAGCCAGG
CATGGGAGGT
TCAGCTATTT
CCTICGTIGTA
TCGCGCGAGG
TGGCACCTTT
CCAACCCTAG
ACTACCCTAA
TTCGTGCCCA
CGACCTCCTIT
TTCCGCGGCA
TCGCTCCGGA
CTGCATCGAC
CGGCTTCGCC
GCGCCGCGCC
CGGCACCAAG

CTTCCTIGTIC
GTCCGACCGC
CCTGTIGGTAC
CACCGTCTGG
GGAGGACCAG
CATGGTGGTG
GCGCTGCGTG
CAGCCTGGAC
CTCCACCCAG
GACCGCGGCC
CTGGAAGCTG
CGGCCTGATC
CTCCATCAAC
CAACGGCACC
CTACTACGCC
CGCGTGGGCC
CATGTCCCIC
GCTGATCAAC
GTTCGCCACC
CACCGGCACC
GTICCGTGTIC
CCGCATGGGC
GAAGTTCGTG
CAAGAGCGAG
GGAGCTGTAC
GAACGCCCTIG
GTITCCAGGTG
CTCTGGACGC
TATCCCTIGCC
GCGAGTTIGCT
TTCATATCGC
GCTCCTGCTIC
CTIGGTACTGC
GAACACAAAT
GCCTICTIGTCG
TCTTCGICCA
GACAATGATC
CGACAGGACG
TGCTGGTTAG
GCGCCCGCGA
GCAAGAGCGC
CTGCGTGGTG
ACAAAGCACC
TGATGGCCCT
TGAAGGGACC
CTIGTACCTGT
GCAGGACAGC
CCTCTTCACG
CGGGCCCTIC
GCCGAGGGTT
TTTGCGATAA
GATCAGCGGC
TATCAGCCCG
AGACATTTCA
ACTGTTCTGT
TTCACCATGT
CGGCCAGTCG
CCCTGCGACC
AGCCTIGTTICG
AGCCACAGCG
AAGAAGCCCG

CTIGCTGGCCG
CCCCTGGTGC
GACGAGAAGG
GGGACGCCCT
CCCATCGCCA
GACTACAACA
GCCATCTGGA
GGCGGCTACA
TTCCGCGACC
AAGTCCCAGG
GAGTCCGCGT
GAGGTCCCCA
CCCGGCGCCC
CACTTCGAGG
CTGCAGACCT
TCCAACTGGG
GTGCGCAAGT
CTGAAGGCCG
AACACCACGT
CTIGGAGTTCG
GCGGACCTCT
TTCGAGGTGT
AAGGAGAACC
AACGACCTGT
TTCAACGACG
GGCTCCGTGA
CGCGAGGTCA
TGGTCGIGTG
GCTTITTATCA
AGCTGCTTGT
TTGCATCCCA
CTIGCTCACTIG
AACCTGTAAA
GGAGGATCCC
CACCTCAGCG
TTAGCGAAGC
GGTGGAGCTIG
CGCGTCAAAG
TGATTCCGCA
GCCGGGCCGG
CCGGGTCAGT
GAATTGGACG
GGTGTATCAG
AGATTICTTICA
ACCAGGGGCC
GATCGAGGCT
TCATGAAACG
AGCTGTAATT
CCTCAACCCT
TGGGACGGGC
TTTATGCAAT
GTAGGATTTIC
ACTGCCTIGAC
TTGTGGTIGCG
CGACAGAGCG
CGGCGTGCCC
CCACCCGCCT
AGTACCGCAG
GCAGCAAGCC
GCGAGGCCAT
TGATCAAGCA

127

GCTTCGCCGC
ACTTCACCCC
ACGCCAAGTG
TGTTCTGGGG
TCGCCCCGAA
ACACCTCCGG
CCTACAACAC
CCTTICACCGA
CGAAGGTCTT
ACTACAAGAT
TCGCCAACGA
CCGAGCAGGA
CGGCCGGCGG
CCTTICGACAA
TCTTCAACAC
AGTACTCCGC
TCTCCCICAA
AGCCGATCCT
TGACGAAGGC
AGCTGGTIGTA
CCCTICTGGTT
CCGCGTCCIC
CCTACTTCAC
CCTACTACAA
GCGACGTCGT
ACATGACGAC
AGTGACAATT
ATGGACTIGTT
AACAGCCTCA
GCTATTTIGCG
ACCGCAACTT
CCCCTCGCAC
CCAGCACTGC
GCGTICTCGAA
CGGCATACAC
GTICCGGTTCA
ATGGTCGAAA
GIGCTGGTCG
ACCCTIGATTT
CGGCGATGCG
TGAAGGGCTT
TGCAGGTCCT
GTICCGTGTCA
TCAAAAACGC
CTGAGTTGTT
GGCGGGAARAA
CCAACAATCG
GTCCCAAAAT
AGGTATGCGC
CGTCCCGARAA
GGACTGCTCT
GTAATCATTIC
GCCAGCGTCC
AAGCGTCCCC
GGCCCACAGG
CGCGATGACT
GAGGTACGTA
CAGCGCCAGC
CTTCATGAGC
GGCCGTGGCC
GCGCCGCGTIG

CAAGATCAGC
CAACAAGGGC
GCACCTGTAC
CCACGCCACG
GCGCAACGAC
CTTCTTCAAC
CCCGGAGTCC
GTACCAGAAG
CTIGGTACGAG
CGAGATCTAC
GGGCTTCCIC
CCCCAGCAAG
CTCCTTCAAC
CCAGTCCCGC
CGACCCGACC
CTTCGTGCCC
CACCGAGTAC
GAACATCAGC
CAACAGCTAC
CGCCGTCAAC
CAAGGGCCTIG
CTTCTTCCIG
CAACCGCATG
GGTGTACGGC
GTCCACCAAC
GGGGGTGGAC
GGCAGCAGCA
GCCGCCACAC
GIGIGTTTGA
AATACCACCC
ATCTACGCTG
AGCCTTGGTT
AATGCTGATG
CAGAGCGCGC
CACAATAACC
CACACGTGCC
CGTTCACAGC
TGTATGCCCT
TGGCGTCTTA
GTGCCCCACG
TACGCGCAAG
GCTGAAGTTIC
TCCACTCTAA
CTGAGACACT
CCTTCCCCCC
TAGGCTTCGT
CACAATTCAT
TCTGGTCTAC
GCATGCGGTC
TGCAGTIGCA
GCAAAATTCT
GTICCTGATGG
ACTTTTGTGC
AGTTACGCTC
CCGGTCGCAG
GGCAGGGCCC
TTCCAGTGCC
CTGAGCTTCC
AACCGCGGCC
CTGCAGCCCG
GTIGGTGACCG

GCCTCCATGA
TGGATGAACG
TTCCAGTACA
TCCGACGACC
TCCGGCGCCT
GACACCATCG
GAGGAGCAGT
AACCCCGTGC
CCCTCCCAGA
TCCTCCGACG
GGCTACCAGT
TCCTACTGGG
CAGTACTICG
GTGGTGGACT
TACGGGAGCG
ACCAACCCCT
CAGGCCAACC
AACGCCGGCC
AACGTCGACC
ACCACCCAGA
GAGGACCCCG
GACCGCGGGA
AGCGTGAACA
TTGCTGGACC
ACCTACTTCA
AACCTGTTCT
GCTICGGATAG
TTGCTGCCTT
TCTIGTIGTGT
CCAGCATCCC
TCCTGCTATC
TGGGCTCCGC
CACGGGAAGT
AGAGGAACGC
ACCTGACGAA
ACGTTGGCGA
CTAGGGATAT
GGCCGGCAGG
TTITIGGCGTG
GCTIGCCGGAA
GTACAGCCGC
CTCCACCGCC
AGAACTCGAC
TGCCCAGGAT
GTGGCGAGCT
GTGCTCAGGT
GTCAAGCTAA
CGGGGGTGAT
GCCGCGCAAC
CCCGGATGCG
GGCTCIGTICG
GGAGCTACCG
ACACATTCCA
ACCTIGTTTCC
CCCATATGGC
CTGGGGCACG
TGGTGGCCAG
TGGGCGACAA
ACCGCCGCCT
CCCAGGAGGC
GCATGGGCGT



6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9661
9721
9781
9841
9901
9961
10021
10081
10141
10201

GGTGACCCCC
CGGCATCAGC
GATCAAGAGC
GTITCATGCTIG
CGAGGTGATG
CGGCATGAAG
CCCCTTCTGC
GGGCTGGATG
CCTGAACGCC
CGACGCCGTG
GCGCAACAGC
GATGGGCGAG
CGCCACCATC
CGAGCCCCAC
CGGCGTGAGC
CGACATCAAG
GAACAGCACC
GACCGTGGTG
CGACAAGGCC
GGTGGGCCTG
CTGCAACGTG
CCGGTCTIGTG
CCCCTCCcCcC
CTTAAGGATC
TCGTAGTIGAC
CACGCGCACC
CACGGAGTGC
GCGTCAAAGG
GATTCCGCAA
CCGGGCCGGC
CGGGTCAGTT
AATTGGACGT
GIGTATCAGG
GATTICTTICAT
CCAGGGGCCC
ATCGAGGCTG
CATGAAACGC
GCTGTAATTG
CTCAACCCTA
GGGACGGGCC
TTATGCAATG
TAGGATTTCG
CTGCCTGACG
TGTGGTGCGA
GACAGAGCGG
GGCGTTCAAT
AGCGAGGCCC
GAAGTCCGGC
CCTGAACCAG
CGCCGAGAAG
CTIGGTTCGGC
CCGCAGCTAC
GCAGGACACC
CACCCCCGAG
GAACCGCTAC
CAAGATCGGC
GCGCGCCACC
CTGCGAGGTG
CAACGACCGC
GACCCCCGGC
CTIGGATTICIG

CTGGGCCACG
GAGATCGAGA
TTCAGCACCG
TACCTGCTGA
AAGGAGCTGG
GIGTTCAACG
GTIGCCCTTCG
GGCCCCAACT
GCCAACCACA
ATCATCCCCA
GACCCCACCA
GGCGCCGGCG
TACGCCGAGT
CCCGAGGGCG
AAGGAGGACG
GAGTACCAGG
AAGAGCATGA
CAGGCCATCC
GTGGACGCCA
AGCAACAGCT
TGAATGCATA
CGAGGCCCGG
CTICTTCCCCT
TAAGTAAGAT
CGCCAATGTA
ACCCTICICGA
CGAGCTATGC
TGCTGGTICGT
CCCTGATTTIT
GGCGATGCGG
GAAGGGCTTT
GCAGGTCCTIG
TCCGTGTICAT
CAAAAACGCC
TGAGTTGTTC
GCGGGAAAAT
CAACAATCGC
TCCCAAAATT
GGTATGCGCG
GTCCCGAAAT
GACTGCTICTIG
TAATCATTCG
CCAGCGTCCA
AGCGTCCCCA
GCCCACAGGC
GCCCGCTGCG
CTCCCCGTGC
AGCCTGAACA
CTGCCCGACT
CAGTTCACCC
AGCGAGACCA
GAGATCGGCG
AGCCTGAACC
ATGTGCACCC
CCCACCTGGG
ATGGGCCGCG
AGCGCCTIGGG
CGCCAGGAGA
AAGCTGCACA
TGGAACGACT
GAGAGCATGC

AGCCCGACGT
CCTICGACTIG
ACGGCTGGGT
CCGCCGGCAA
ACAAGCGCAA
ACGCCATCGA
CCACCACCAA
ACAGCATCAG
TCATCCGCGG
TCGGCCIGGG
AGGCCAGCCG
TGCTGCTGCT
TCCTGGGCGG
CCGGCGTGAT
TGAACTACAT
CCCTIGGCCCG
TCGGCCACCT
GCACCGGCTIG
AGCTGCTIGGT
TCGGCTTICGG
CGGAGCGTCG
CAGCTGACGC
TCCCTCTGAC
TCGAAGCGCT
AGTGGGCTGG
CCGGCAGGAC
GCACGCTCCA
GTATGCCCIG
GGCGTCTTAT
TGCCCCACGG
ACGCGCAAGG
CTGAAGTTCC
CCACTCTARAA
TGAGACACTT
CTTCCCCCCG
AGGCTTCGTG
ACAATTCATG
CTIGGTCTACC
CATGCGGTCG
GCAGTTGCAC
CAAAATTCIG
TCCTGATGGG
CTITTITGTGCA
GTITACGCTCA
CGGTCGCAGC
GCGACCTGCG
GCGGGCGCGC
CCCTGGAGGA
GGAGCCGCCT
GCCTGGACCG
TCGTGCAGGA
CCGACCGCAC
ACTGCAAGAG
GCGACCTGAT
GCGACACCGT
AGTGGCTGAT
CCATGATGAA
TCGCCCCCCAa
AGTTCGACGT
TCGACGTIGAA
CCACCGAGGT

128

GTTCTACAAC
CACCCAGTIC
GGCCCCCAAG
GAAGGCCCIG
GTIGCGGCGTG
GGCCCTGCGC
CATGGGCAGC
CACCGCCTGC
CGAGGCCGAC
CGGCTTCGTIG
CCCCTGGGAC
GGAGGAGCTIG
CAGCTTCACC
CCTGTGCATC
CAACGCCCAC
CTGCTTCGGC
GCTGGGCGCC
GATTCACCCC
GGGCCCCAAG
CGGCCACAAC
TGCGGGAGGG
TGGCGAGCCG
GGCCGCGCCT
CGACCGTGCC
CGTTTCCCIG
CAGGCATCGC
ACTAGATATC
GCCGGCAGGT
TTTGGCGTGG
CTGCCGGAAT
TACAGCCGCT
TCCACCGCCT
GAACTCGACT
GCCCAGGATT
TGGCGAGCTG
TGCTCAGGTIC
TCAAGCTAAT
GGGGGTGATC
CCGCGCAACT
CCGGATGCGT
GCTCTGTCGC
GAGCTACCGA
CACATTCCAT
CCTGTTTCCC
CACTAGTATG
TCGCTCGGCG
CCCCAAGGCC
CCCCCCCAGC
GCGCACCGCC
CAAGAGCAAG
CGGCCTGGTIG
CGCCAGCATC
CGTGGGCCTIG
CTIGGGTGCTIG
GGAGATCAAC
CAGCGACTGC
CCAGAAGACC
CTTCGTGGAC
GAAGACCGGC
CCAGCACGTIG
GCTGGAGACC

AACCTGCTGG
CCCACCCGCA
CTGAGCAAGC
GCCGACGGCG
CTGATCGGCA
GTGAGCTACA
GCCATGCTGG
GCCACCAGCA
ATGATGCTGT
GCCTGCCGCG
AGCAACCGCG
GAGCACGCCA
TGCGACGCCT
GAGAAGGCCC
GCCACCAGCA
CAGAACAGCG
GCCGGCGGCG
AACCTGAACC
AAGGAGCGCC
AGCAGCATCC
AGTGTGCCGA
TACGCCCCGA
GTITTTTGCAT
GGACGGACTG
TACGTGACTC
GAGATACAGC
GAATTCGGCC
CGTTIGCTGCT
CAAACGCTGG
CCAAGGGAGG
CCTGCAAGGC
CACCAGCGGA
ACGACCTACT
GAAACTCCCT
CCAGCCAGGC
ATGGGAGGTG
CAGCTATTIC
CTTCGTGTAC
CGCGCGAGGG
GGCACCTTTIT
CAACCCTAGG
CTACCCTAAT
TCGTGCCCAA
GACCTCCTTA
GCCACCGCAT
GGCTCCGGGC
AACGGCAGCG
AGCCcCccecce
ATCACCACCG
CGCCCCGACA
TTCCGCGAGC
GAGACCCTGA
CTGAACGACG
ACCAAGATGC
AGCTGGTTCA
AACACCGGCG
CGCCGCTTCA
GCCCCCcCCea
GACAGCATCT
AGCAACGTGA
CAGGAGCTGT

ACGGCGTGAG
TCGCCGGCGA
GCATGGACAA
GCATCACCGA
GCGGCATGGG
AGAAGATGAA
CCATGGACCT
ACTTCTGCAT
GCGGCGGCAG
CCCTGAGCCA
ACGGCTTCGT
AGAAGCGCGG
ACCACATGAC
TGGCCCAGGC
CCAGCGCCGG
AGCTGCGCGT
TGGAGGCCGT
TGGAGGACCC
TGAACGTGAA
TGTTCGCCCC
GCGGGGAGTC
GGGTCCCCCT
GTTCAGCGAC
CAGCCCCATG
AACGTCACTIG
GCGAGCCAGA
GACAGGACGC
GCIGGTITAGT
CGCCCGCGAG
CAAGAGCGCC
TGCGTIGGTGG
CAAAGCACCG
GATGGCCCTA
GAAGGGACCA
TGTACCTIGIG
CAGGACAGCT
CTCTTCACGA
GGGCCCTTICC
CCGAGGGTTT
TTGCGATAAT
ATCAGCGGCG
ATCAGCCCGA
GACATTTCAT
CTGTTICTGTC
CCACTTTICTC
CCCGGCGLCC
CCGTGAGCCT
CCCGCACCTT
TGTICGTGGC
TGCTGGTGGA
GCTTCAGCAT
TGAACCACCT
GCTTCGGCCG
AGATCGTGGT
GCCAGAGCGG
AGATCCTGGT
GCAAGCTGCC
TGATCGAGGA
GCAAGGGCCT
AGTACATCGG
GCAGCCTGAC



10261
10321
10381
10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161l
11221
11281
11341
11401
11461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361

CCTGGAGTAC
CCCCAGCAAG
CGACATCATG
CAGCACCTGA
CGCTIGGTCGT
GCCGCTTTTA
GCTAGCTGCT
CGCTTGCATC
CTCCTGCTCA
TGCAACCTGT
AATGGAAAGC
GCCTCGATAA
ATGTTIGGTTC
AGCTCCAAAA
GAAATCGCCA
GAATCATCTIG
CTCGTACAGC
AAGCTCCCCA
GAGGGCAGGT
GATGGGAAGA
CGAGCGTCAA
TCTGCTACCC
ACCCTTGTICG
CATGCAAGCT
ACAATTCCAC
GTGAGCTAAC
TCGTGCCAGC
CGCTICTTICCG
GTATCAGCTIC
AAGAACATGT
GCGTTTTTCC
AGGTGGCGAA
GTIGCGCTICIC
GGAAGCGTGG
CGCTCCAAGC
GGTAACTATC

SEQ ID NO: 233

pSZ1500

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

1021
1081
1141

CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA

CGCCGCGAGT
GTGGGCGACC
AAGGGCCGCA
TTAATTAACT
GTIGATGGACT
TCAAACAGCC
TGTGCTATTT
CCAACCGCAA
CTGCCCCTCG
AAACCAGCAC
TTGAGCICTT
CCTCCAAAGC
GTIGCGTICTGG
AACTTGCCGC
CCACATTCAT
CCCCCTGTGC
AGACCATTAT
ACGAGCACCT
CAACCGGCAT
ATCTCTCCCC
ACCATACCAC
GGTGCTTICTIG
CGTGGCGGGG
TGGCGTAATC
ACAACATACG
TCACATTAAT
TGCATTAATG
CTTCCTCGCT
ACTCAAAGGC
GAGCAAAAGG
ATAGGCTICCG
ACCCGACAGG
CTIGTTCCGAC
CGCTTTICTCA
TGGGCTGTGT
GICTTGAGTIC

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT

GCGGCCGCGA
GCAGCCAGTA
CCGAGTGGCG
CGAGGCAGCA
GTTGCCGCCA
TCAGTGTGTT
GCGAATACCA
CTTATCTACG
CACAGCCTIG
TGCAATGCTG
GITTITCCAGA
CGCTICTAATT
AACAAGCCCA
TCAAACCGCG
ATTGTGACGC
GAGCCCATGC
GCTACCTCAC
CCATGCTICIG
GGGGCTACCG
GGGATGTGGG
ACAAATATCC
TCCGAAGCAG
CTTGTTCGAG
ATGGTCATAG
AGCCGGAAGC
TGCGTTGCGC
AATCGGCCAA
CACTGACTCG
GGTAATACGG
CCAGCAAAAG
CCCCCCTGAC
ACTATAAAGA
CCTGCCGCTT
TAGCTCACGC
GCACGAACCC
CAACCCGGTA

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT

129

GAGCGTGGTG
CCAGCACCIG
CCCCAAGAAC
GCAGCTCGGA
CACTTGCTGC
TGATCTIGTG
CCCCCAGCAT
CTGTICCTGCT
GTITIGGGCTIC
ATGCACGGGA
AGGAGTTIGCT
GTIGGAGGGGG
GACTTGTTGC
TACCTCTGCT
TTGAGCAGTC
CAGGCATGTIC
AATAGTTCAT
AGTGGCCACC
AAATCCCCGA
CCCACCACCA
TTGGCATCGG
GGGTTGCTAG
CTTGAAGAGC
CIGTITTCCIG
ATAAAGTGTA
TCACTGCCCG
CGCGCGGGGA
CTGCGCTCGG
TTATCCACAG
GCCAGGAACC
GAGCATCACA
TACCAGGCGT
ACCGGATACC
TGTAGGTATC
CCCGTTCAGC
AGACACGACT

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC

GAGAGCGTGA
CTGCGCCTGG
GCCGGCACCA
TAGTATCGAC
CTTGACCTGT
TGTACGCGCT
CCCCTTCCCT
ATCCCTCAGC
CGCCTGTATT
AGTAGTGGGA
CCTTGAGCCT
TTCGAATTTA
TCACTGGGAA
TTCGCGCAAT
TGTAATTGCC
GCGGGCGAGG
AACAGTGACC
CCCCGGCCCT
CCGGATCCCA
GCACAACCIG
CCCTGAATTIC
GGATCGCTCC
CTICTAGAGTIC
TGTGAAATTG
AAGCCTGGGG
CTTTICCAGTIC
GAGGCGGTTT
TCGTTCGGCT
AATCAGGGGA
GTAAAAAGGC
AAAATCGACG
TTCCCCCTGG
TGTCCGCCTIT
TCAGTTCGGT
CCGACCGCTIG
TATCGC

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT

CCAGCATGAA
AGGACGGCGC
ACCGCGCCAT
ACACTCTGGA
GAATATCCCT
TTTGCGAGTT
CGTITTCATAT
GCTIGCICCTG
CTCCTGGTAC
TGGGAACACA
TTCATTCTCA
ARAAGCTTGGA
AAGGACCATC
CTGCCCTGTT
TCAGAATGTG
ACACCCGCCA
ATATTTCTCG
GGTIGCTITGCG
CCACCCCCGC
CTGGCCCAGG
CTICTGCCGC
GAGTCCGCAA
GACCTGCAGG
TTATCCGCTIC
TGCCTAATGA
GGGAAACCTG
GCGTATTGGG
GCGGCGAGCG
TAACGCAGGA
CGCGTIGCTG
CTCAAGTCAG
AAGCTCCCIC
TCTCCCTTCG
GTAGGTICGTT
CGCCTTATCC

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
TTGAGATCCA
TTCACCAGCG
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TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
GTTACCCGAG
CTIGIGTTIGGC
ATAAACTCAA
ACCCGCGAGG
TCCGTTCACG
GCTICGTAGC
GTICGACGTAC
GCTCTACTGG
GGCGCGCATG
TTCCAGGGCG
TTTTCCICCA
GTIGCCCTACT
CAGCAAAAGG
GCTTCGACCC
AGCGCTGTTT
ATATTCAAAC
TCCGCTAAGG
CAATGCTGCT
CCATGACGAA
TGAACGACCC
AGTACAACCC
ACGACCTIGAC
GCGCCTTICIC
CCATCGACCC
AGCAGTACAT
CCGTIGCTGGC
CCCAGAAGTG
CCGACGACCT
ACCAGTACGA
ACTGGGTGAT
ACTTCGICGG
TGGACTICGG
GGAGCGCCCT
ACCCCTGGCG
CCAACCCGGA
CCGGCCCCTIG
TCGACCIGTC
CCCAGACGAT
ACCCCGAGGA
GCGGGAACAG
TGAACAACCA
TGGACCAGAA
ACTTCATGAC
TGTTCTACAT
GGATAGTATC
TGCCTTGACC
GIGTIGTACGC
CATCCCCTIC
GCTATCCCIC

AGCAAAAACA
AATACTCATA
GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
AAAGAAAGGG
GCCTATGTAG
AACAGCAGCT
TCGACGCCCA
ATCGGGACGC
AGCATGTACC
ATCGACCCTIG
TTCTTCCAGG
GAGGAGAAGG
CCTTICGGCAC
GCCAGGCCAT
ACTCCTGGAA
TAGGGCGGGC
CCCGAAGCTIC
AAATAGCCAG
ACCTAGATCA
GGGCGCCTCT
GCAGGCCTTIC
CGAGACGTCC
CAACGGCCTIG
GAACGACACC
CAACTGGGAG
CGGCTCCATG
GCGCCAGCGC
CTCCTACAGC
CGCCAACTCC
GATCATGACC
GAAGTCCTGG
GTGCCCCGGC
GTITCATCTCC
CAGCTTCAAC
CAAGGACTAC
GGGCATCGCG
CTCCTCCATG
GACGGAGCTG
GAGCCGGTTIC
CAACAGCACC
CTCCAAGTCC
GTACCTCCGC
CAAGGTGAAG
GCCCTTCAAG
CATCCTGGAG
CACCGGGAAC
CGACAAGTIC
GACACACTCT
TGTGAATATC
GCTTITTGCGA
CCTCGTTTCA
AGCGCTGCTC

GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
TGCCGATTIC
TCACCCCCCC
TCTGAGCTGC
GCATGGCTAT
TGCGCAAGGC
TGGCCTTITGA
CACCGGTGCC
TGTGTTIGAG
CGCCTGTCCC
GGGTIGTICTGG
CAACGACGGC
GCACTCGCAC
TGCGAGACGG
CTTCGGGGCT
GCCCCCGATT
CTACCACTIC
TCCTCTTICGT
CTIGTTCCTGC
GACCGCCCCC
TGGTACGACG
GICTGGGGGA
GACCAGCCCA
GTIGGTGGACT
TGCGTGGCCA
CTGGACGGCG
ACCCAGTTCC
GCGGCCAAGT
AAGCTGGAGT
CTGATCGAGG
ATCAACCCCG
GGCACCCACT
TACGCCCTGC
TGGGCCTICCA
TCCCTCGTGC
ATCAACCTGA
GCCACCAACA
GGCACCCTGG
GIGTTCGCGG
ATGGGCTTCG
TTCGTGAAGG
AGCGAGAACG
CTIGTACTTCA
GCCCTGGGCT
CAGGTGCGCG
GGACGCTGGT
CCTGCCGCTT
GTTGCTAGCT
TATCGCTTGC
CTGCTCCTGC

130

ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGGGCTGG
AAAGCAGACC
TCACCCAATT
GCTGTTCAAG
CAAGACGAAC
CATCCCCGCG
CATCGCGGTC
TACGTGGGTC
GGTTTTGGTT
GCTGACCCCC
GTIGTGCGCGC
GTIGGGCCTGG
CGGGTACCCT
CTTCCCGGCG
GCATGGGCGC
GCAAAGACAT
TACACAGGCC
TTCAGTCACA
TGGCCGGCTT
TGGTGCACTT
AGAAGGACGC
CGCCCTTIGTT
TCGCCATCGC
ACAACAACAC
TCTGGACCTA
GCTACACCTT
GCGACCCGAA
CCCAGGACTA
CCGCGTTCGC
TCCCCACCGA
GCGCCCCGGC
TCGAGGCCTT
AGACCTICTT
ACTGGGAGTA
GCAAGTTCIC
AGGCCGAGCC
CCACGTTGAC
AGTTCGAGCT
ACCTCTCCCT
AGGTGTCCGC
AGAACCCCTA
ACCTGTCCTA
ACGACGGCGA
CCGTGAACAT
AGGTCAAGTG
CGTGTGATGG
TTATCAAACA
GCTIGTGCTA
ATCCCAACCG
TCACTGCCCC

AAAGGGAATA
TTGAAGCATT
AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
TCTGAATCCT
CATGTGCCGG
GTCGCCAGTT
AACACCICTIG
AGGCAGCCTG
CACTIGTTTCG
ATGTCCCTGC
AAGTACGGCA
GCCCGTATIG
CCGGCTACCC
ACGAGTGCGG
TGTTCCACAG
TTCTTGCGCT
CTGCATGCAA
TCCGATGCCG
TATAGCGAGC
ACTCGAGCTT
ACCCGCAAAC
CGCCGCCAAG
CACCCCCAAC
CAAGTGGCAC
CTGGGGCCAC
CCCGAAGCGC
CTCCGGCTTIC
CAACACCCCG
CACCGAGTAC
GGTCTTICTGG
CAAGATCGAG
CAACGAGGGC
GCAGGACCCC
CGGCGGCTCC
CGACAACCAG
CAACACCGAC
CTCCGCCTIC
CCTCAACACC
GATCCTGAAC
GAAGGCCAAC
GGTGTACGCC
CTIGGTTCAAG
GTICCTCCTIC
CTTCACCAAC
CTACAAGGTG
CGTCGTGTCC
GACGACGGGG
ACAATTGGCA
ACTGTTGCCG
GCCTCAGTGT
TTTGCGAATA
CAACTTATCT
TCGCACAGCC

AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
TCAGGCGGGT
GCCCTGTGGC
TGCGCACTCC
GGGTTIGCTC
TGGAGAAGCC
AGCGCTCGGC
TCTACGTCGC
TCATGTGGCC
AGGTCCTGGT
TCCCGGCACC
CCACCAGGCC
CCIGCIGCTG
ATGACACTIC
CACCGATGAT
CTCCAGGGCG
TACCAAAGCC
GTGATCGCAC
TCTAGAATAT
ATCAGCGCCT
AAGGGCTGGA
CTGTACTTICC
GCCACGTCCG
AACGACTCCG
TTCAACGACA
GAGTCCGAGG
CAGAAGAACC
TACGAGCCCT
ATCTACTCCT
TTCCTCGGCT
AGCAAGTCCT
TTCAACCAGT
TCCCGCGTGG
CCGACCTACG
GTGCCCACCA
GAGTACCAGG
ATCAGCAACG
AGCTACAACG
GTCAACACCA
GGCCTGGAGG
TTCCTGGACC
CGCATGAGCG
TACGGCTTGC
ACCAACACCT
GTGGACAACC
GCAGCAGCTC
CCACACTIGC
GTTTGATCTT
CCACCCCCAG
ACGCTGTCCT
TIGGTTTIGGG
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CTCCGCCTGT
GGAAGTAGTG
GAACGCTGAA
GACGAATGCG
TGGCGAGGTG
GGATATCGAA
GGCAGGTCGT
GGCGTGGCAA
CCGGAATCCA
AGCCGCTICCT
ACCGCCTICAC
CTCGACTACG
CAGGATTGAA
CGAGCTGCCA
TCAGGTCATG
AGCTAATCAG
GGTGATCCTT
CGCAACTCGC
GATGCGTGGC
CTGTICGCCAA
CTACCGACTA
ATTCCATTICG
GTITTCCCGAC
TAGTATGGCC
CTCGGCGGGC
CACCGGCGAG
GGGCAACCGC
CGTGATCCGC
CCTGCTGCAG
CGCCACCACC
CGAGATCTAC
CGAGGGCAAG
GATCGGCCGC
GGTGTCCGAC
CTTCCCCGAG
GTACTCCCGC
CAACGTGACC
CGAGCTGCAG
CTCCCTGACC
CGGCTCCGTG
CTCCGCCGGC
CAAGCGCATG
GGACGACGAC
GACACACTCT
TGTGAATATC
GCTTITTGCGA
CCTCGTTTCA
AGCGCTGCTC
ATTCTCCTIGG
GGATGGGAAC
GCCTGGACAA
AGTGGGAGGA
GGCCGCTGTA
TTGACCCGTG
TGGCGCTIGGT
GGCTGGTCAA
CGCTGCTCCA
TGCGCGGCGC
TGCACCACAT
ACGCCGAGGA
GCCGCTGGGT

ATTCTCCTIGG
GGATGGGAAC
GGTCTCGCCT
CTTGGTTICTIT
GCAGGTGACA
TTCGGCCGAC
TGCTGCTIGCT
ACGCTGGCGC
AGGGAGGCAA
GCAAGGCTGC
CAGCGGACAA
ACCTACTGAT
ACTCCCIGAA
GCCAGGCTGT
GGAGGTGCAG
CTATTTCCIC
CGTGTACGGG
GCGAGGGCCG
ACCTTITITTIG
CCCTAGGATC
CCCTAATATC
TGCCCAAGAC
CTCCTTACTG
ACCGCATCCA
TCCGGGCCCC
CAGCCCTCCG
CTGCGCCTGG
TGCTACGAGG
GAGGTGGGCG
ACCACCATGC
CGCTACCCCG
GTGGGCACCC
GCCACCTCCA
GACGTGCGCG
GAGAACAACA
CTGGGCCTGG
TACATCGGCT
GCCATCACCC
TCCCGCGAGC
TCCCCCAAGA
TCCGGCCTGG
GACTACAAGG
GACAAGTGAA
GGACGCTGGT
CCTGCCGCTT
GTITGCTAGCT
TATCGCTTGC
CTIGCTCCTGC
TACTGCAACC
ACAAATGGAA
GGACGAGGTG
GTIGGCTGCCC
CCTCATGTIC
GTCGCCCATC
GGCGGTGCTIC
GACCTACGTG
GCACACGCAC
CATGGCCACC
CTCCGACACC
GGCCTCCGCC
CGGCCGCGCC

TACTGCAACC
ACAAATGGAG
CTGTCGCACC
CGTCCATTAG
ATGATCGGTG
AGGACGCGCG
GGTTAGTGAT
CCGCGAGCCG
GAGCGCCCGG
GTIGGTGGAAT
AGCACCGGTG
GGCCCTAGAT
GGGACCACCA
ACCTGTGATC
GACAGCTCAT
TTCACGAGCT
CCCTTCCCIC
AGGGTTTIGGG
CGATAATTTA
AGCGGCGTAG
AGCCCGACTG
ATTTCATTGT
TTCTGTCGAC
CTTICTCGGC
GGCGCCCAGC
GCGTIGGCCTIC
GCTCCCTGAC
TGGGCATCAA
GCAACCACGC
GCAAGCTGCA
CCTGGTCCGA
GCCGCGACTG
AGTGGGTGAT
AGGAGTACCT
ACTCCATGAA
TGCCCCGCCG
GGGCCCTGGA
TGGACTACCG
CCCTGGGCAA
AGGACGAGCA
AGATCAACCG
ACCACGACGG
TCGATAGATC
CGTGTGATGG
TTATCAAACA
GCTIGTGCTA
ATCCCAACCG
TCACTGCCCC
TGTAAACCAG
AGCTTAATTA
TTTGTGCCGC
ATCCGCATGG
AACGTCGCCT
TTCAGCAAGC
AGCGGGCTCA
GTGCCCTACC
CCGGCGCTGC
GTGGACCGCT
CACGTGCTGC
GCCATCAGGC
CTIGTIGGGAGG

131

TGTAAACCAG
GATCCCGCGT
TCAGCGCGGC
CGAAGCGTCC
GAGCTGATGG
TCAAAGGTGC
TCCGCAACCC
GGCCGGCGGC
GTICAGTTGAA
TGGACGTIGCA
TATCAGGTCC
TCTTCATCAA
GGGGCCCTGA
GAGGCTGGCG
GAAACGCCAA
GTAATTGTCC
AACCCTAGGT
ACGGGCCGTC
TGCAATGGAC
GATTTCGTAA
CCTGACGCCA
GGTGCGAAGC
AGAGCGGGCC
GTTCAATGCC
GAGGCCCCTIC
CCTGCGCGAG
CGAGGACGGC
CAAGACCGCC
CCAGGGCGTG
CCTGATCTGG
CGTGATCGAG
GATCCTGAAG
GATGAACGAG
GGTGTTCTGC
GAAGATCCCC
CTCCGACCIG
GTCCATCCCC
CCGCGAGTGC
CGCCGCCGGC
GGACCTGTCC
CTGCCGCACC
CGACTACAAG
TCTTAAGGCA
ACTGTTGCCG
GCCTCAGTGT
TTTGCGAATA
CAACTTATCT
TCGCACAGCC
CACTGCAATG
AGAGCTCCCG
CGCACCGCGC
GCAAGGTGCT
CGCGGCCGTA
GCGAGCGCAT
GCGTIGCTGGG
TGATCGTIGAA
CGCACTACTT
CCATGGGCCC
ACCACCICTT
CCATCCTIGGG
ACTGGCGCGA

CACTGCAATG
CTCGAACAGA
ATACACCACA
GGTTCACACA
TCGAAACGTT
TGGTCGIGTA
TGATTTTGGC
GATGCGGTGC
GGGCTTTACG
GGTCCTGCIG
GIGTCATCCA
AAACGCCTGA
GTTGTTCCTIT
GGAAAATAGG
CAATCGCACA
CAAAATTCIG
ATGCGCGCAT
CCGAAATGCA
TGCTCTGCAA
TCATTCGTCC
GCGTCCACTT
GTCCCCAGTT
CACAGGCCGG
CGCTGCGGCG
CCCGTGCGCG
GCCGACAAGG
CTGTICCTACA
ACCATCGAGA
GGCTTCTCCA
GTGACCGCCC
ATCGAGACCT
GACTACGCCA
GACACCCGCC
CCCCGCACCC
AAGCTGGAGG
GACATGAACA
CCCGAGATCA
CAGCGCGACG
GTIGAAGTTCA
CGCTTCATGC
GAGTGGCGCA
GACCACGACA
GCAGCAGCTIC
CCACACTTGC
GITTIGATCTIT
CCACCCCCAG
ACGCTIGTICCT
TTIGGTTIGGG
CTGATGCACG
CCACCACTCC
AGTGGCGCAC
GGTCACCCIG
CCCGCGCTIC
CGAGGTGGTC
CCGCACCATG
CATGTGGCTIC
CGAGAAGGAC
GCCCTTCATG
CAGCACCATC
CAAGTACTAC
CTGCCGCTAC

CTGATGCACG
GCGCGCAGAG
ATAACCACCT
CGTIGCCACGT
CACAGCCTAG
TGCCCTGGCC
GTCTTATTTT
CCCACGGCTG
CGCAAGGTAC
AAGTTCCTCC
CTCTAAAGAA
GACACTTGCC
CCCCCCGTGG
CTICGIGIGC
ATTCATGTCA
GTCTACCGGG
GCGGTCGCCG
GTTGCACCCG
AATTCTGGCT
TGATGGGGAG
TTGTGCACAC
ACGCTCACCT
TCGCAGCCAC
ACCTGCGTCG
GGCGCGCCGC
AGAAGTCCCT
AGGAGAAGTT
CCATCGCCAA
CCGACGGCTT
GCATGCACAT
GGGTGCAGGG
ACGGCGAGGT
GCCTGCAGAA
TGCGCCTGGC
ACCCCGCCGA
AGCACGTGAA
TCGACACCCA
ACATCGTGGA
AGGAGATCAA
ACCTGCTGCG
AGAAGCCCGC
TCGACTACAA
GGATAGTATC
TGCCTTGACC
GTGTGTACGC
CATCCCCTTC
GCTATCCCTC
CTCCGCCTIGT
GGAAGTAGTG
AACACGGGGT
GAGGGCCTIGG
ACCCTGGGCT
GCCAACCACT
ATCTCCGACC
GGCTGGGCCT
GTGCTCATCA
TGGGACTGGC
GACAACATCC
CCGCACTACC
CAGTCCGACA
GTCGTCCCGG
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8581
8641
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ACGCGCCCGA
AGAGTCGACC
AAATTGTTAT
CTGGGGTGCC
CCAGTCGGGA
CGGTTTGCGT
TCGGCTGCGG
AGGGGATAAC
AAAGGCCGCG
TCGACGCTCA
CCCTGGAAGC
CGCCTTTICIC
TTCGGTGTAG
CCGCTGCGCC
GC

SEQ ID NO: 234
pSZ1501_FADc-inv
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CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA
TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
GTTACCCGAG
CTIGIGTTIGGC
ATAAACTCAA
ACCCGCGAGG
TCCGTTCACG
GCTICGTAGC
GTICGACGTAC
GCTCTACTGG
GGCGCGCATG

GGACGACTCC
TGCAGGCATG
CCGCTCACAA
TAATGAGTGA
AACCTGTICGT
ATTGGGCGCT
CGAGCGGTAT
GCAGGAAAGA
TTGCTGGCGT
AGTCAGAGGT
TCCCTCGTGC
CCTICGGGAA
GTICGTTCGCT
TTATCCGGTA

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT
AGCAAAAACA
AATACTCATA
GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
AAAGAAAGGG
GCCTATGTAG
AACAGCAGCT
TCGACGCCCA
ATCGGGACGC
AGCATGTACC
ATCGACCCTIG
TTCTTCCAGG
GAGGAGAAGG

GCGCTCTGGT
CAAGCTTGGC
TTCCACACAA
GCTAACTCAC
GCCAGCTGCA
CTTCCGCTIC
CAGCTCACTC
ACATGTGAGC
TTTTCCATAG
GGCGAAACCC
GCTCTCCTGT
GCGTGGCGCT
CCAAGCTGGG
ACTATCGICT

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT
GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
TGCCGATTIC
TCACCCCCCC
TCTGAGCTGC
GCATGGCTAT
TGCGCAAGGC
TGGCCTTITGA
CACCGGTGCC
TGTGTTIGAG
CGCCTGTCCC

132

TCCACAAGTG
GTAATCATGG
CATACGAGCC
ATTAATTGCG
TTAATGAATC
CTCGCTCACT
AAAGGCGGTA
AAAAGGCCAG
GCTCCGCCCC
GACAGGACTA
TCCGACCCTG
TTCTCATAGC
CTGTIGTGCAC
TGAGTCCAAC

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGGGCTGG
AAAGCAGACC
TCACCCAATT
GCTGTTCAAG
CAAGACGAAC
CATCCCCGCG
CATCGCGGTC
TACGTGGGTC
GGTTTTGGTT
GCTGACCCCC

AGTGAGTGAG
TCATAGCTGT
GGAAGCATAA
TTGCGCTCAC
GGCCAACGCG
GACTCGCTGC
ATACGGTTAT
CAAAAGGCCA
CCTGACGAGC
TAAAGATACC
CCGCTTACCG
TCACGCIGTA
GAACCCCCCG
CCGGTAAGAC

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT
AAAGGGAATA
TTGAAGCATT
AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
TCTGAATCCT
CATGTGCCGG
GTCGCCAGTT
AACACCICTIG
AGGCAGCCTG
CACTIGTTTCG
ATGTCCCTGC
AAGTACGGCA
GCCCGTATIG
CCGGCTACCC

AAGAGCCTCT
TTICCTIGIGTIG
AGTGTAAAGC
TGCCCGCTTT
CGGGGAGAGG
GCICGGTCGT
CCACAGAATC
GGAACCGTAA
ATCACAAARA
AGGCGTTTCC
GATACCTGTC
GGTATCTCAG
TTCAGCCCGA
ACGACTTATIC

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
TCAGGCGGGT
GCCCTGTGGC
TGCGCACTCC
GGGTTIGCTC
TGGAGAAGCC
AGCGCTCGGC
TCTACGTCGC
TCATGTGGCC
AGGTCCTGGT
TCCCGGCACC



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
5761
5821
5881
5941
6001
6061

TTCCAGGGCG
TTTTCCICCA
GTIGCCCTACT
CAGCAAAAGG
GCTTCGACCC
AGCGCTGTTT
ATATTCAAAC
TCCGCTAAGG
CAATGCTGCT
CCATGACGAA
TGAACGACCC
AGTACAACCC
ACGACCTIGAC
GCGCCTTICIC
CCATCGACCC
AGCAGTACAT
CCGTIGCTGGC
CCCAGAAGTG
CCGACGACCT
ACCAGTACGA
ACTGGGTGAT
ACTTCGICGG
TGGACTICGG
GGAGCGCCCT
ACCCCTGGCG
CCAACCCGGA
CCGGCCCCTIG
TCGACCIGTC
CCCAGACGAT
ACCCCGAGGA
GCGGGAACAG
TGAACAACCA
TGGACCAGAA
ACTTCATGAC
TGTTCTACAT
GGATAGTATC
TGCCTTGACC
GIGTIGTACGC
CATCCCCTIC
GCTATCCCIC
CTCCGCCTGT
GGAAGTAGTG
GAACGCTGAA
GACGAATGCG
TGGCGAGGTG
GGATATCGAA
GACGGCTTCC
GGGCTGCATG
CGATTGCAAA
ACTTCTACAC
TTCGTTICAG
CAATGCCCGC
GCCCCTCCCC
GCGCGAGGCC
GGACGGCCTG
GACCGCCACC
GGGCGTGGGC
GATCTGGGTG
GATCGAGATC
CCTGAAGGAC
GAACGAGGAC

CCTTICGGCAC
GCCAGGCCAT
ACTCCTGGAA
TAGGGCGGGC
CCCGAAGCTIC
AAATAGCCAG
ACCTAGATCA
GGGCGCCTCT
GCAGGCCTTIC
CGAGACGTCC
CAACGGCCTIG
GAACGACACC
CAACTGGGAG
CGGCTCCATG
GCGCCAGCGC
CTCCTACAGC
CGCCAACTCC
GATCATGACC
GAAGTCCTGG
GTGCCCCGGC
GTITCATCTCC
CAGCTTCAAC
CAAGGACTAC
GGGCATCGCG
CTCCTCCATG
GACGGAGCTG
GAGCCGGTTIC
CAACAGCACC
CTCCAAGTCC
GTACCTCCGC
CAAGGTGAAG
GCCCTTCAAG
CATCCTGGAG
CACCGGGAAC
CGACAAGTIC
GACACACTCT
TGTGAATATC
GCTTITTGCGA
CCTCGTTTCA
AGCGCTGCTC
ATTCTCCTIGG
GGATGGGAAC
GGTCTCGCCT
CTTGGTTICTIT
GCAGGTGACA
TTCCTTICTT
CGGCGCTGCA
GGCGCTCCGA
GACATTATAG
AGGCCACTCG
TCACAACCCG
TGCGGCGACC
GTGCGCGGGC
GACAAGGAGA
TCCTACAAGG
ATCGAGACCA
TTCTCCACCG
ACCGCCCGCA
GAGACCTGGG
TACGCCAACG
ACCCGCCGCC

GGGTIGTICTGG
CAACGACGGC
GCACTCGCAC
TGCGAGACGG
CTTCGGGGCT
GCCCCCGATT
CTACCACTIC
TCCTCTTICGT
CTIGTTCCTGC
GACCGCCCCC
TGGTACGACG
GICTGGGGGA
GACCAGCCCA
GTIGGTGGACT
TGCGTGGCCA
CTGGACGGCG
ACCCAGTTCC
GCGGCCAAGT
AAGCTGGAGT
CTGATCGAGG
ATCAACCCCG
GGCACCCACT
TACGCCCTGC
TGGGCCTICCA
TCCCTCGTGC
ATCAACCTGA
GCCACCAACA
GGCACCCTGG
GIGTTCGCGG
ATGGGCTTCG
TTCGTGAAGG
AGCGAGAACG
CTIGTACTTCA
GCCCTGGGCT
CAGGTGCGCG
GGACGCTGGT
CCTGCCGCTT
GTTGCTAGCT
TATCGCTTGC
CTGCTCCTGC
TACTGCAACC
ACAAATGGAG
CTGTCGCACC
CGTCCATTAG
ATGATCGGTG
GCGCTATGAC
TGCAACACCG
TGCCGCTICCA
CGAGCTACCA
AGCTTIGTIGAT
CAAACACTAG
TGCGTCGCTIC
GCGCCGCCAC
AGTCCCIGGG
AGAAGTTICGT
TCGCCAACCT
ACGGCTTICGC
TGCACATCGA
TGCAGGGCGA
GCGAGGTGAT
TGCAGAAGGT

133

GTIGTGCGCGC
GTIGGGCCTGG
CGGGTACCCT
CTTCCCGGCG
GCATGGGCGC
GCAAAGACAT
TACACAGGCC
TTCAGTCACA
TGGCCGGCTT
TGGTGCACTT
AGAAGGACGC
CGCCCTTIGTT
TCGCCATCGC
ACAACAACAC
TCTGGACCTA
GCTACACCTT
GCGACCCGAA
CCCAGGACTA
CCGCGTTCGC
TCCCCACCGA
GCGCCCCGGC
TCGAGGCCTT
AGACCTICTT
ACTGGGAGTA
GCAAGTTCIC
AGGCCGAGCC
CCACGTTGAC
AGTTCGAGCT
ACCTCTCCCT
AGGTGTCCGC
AGAACCCCTA
ACCTGTCCTA
ACGACGGCGA
CCGTGAACAT
AGGTCAAGTG
CGTGTGATGG
TTATCAAACA
GCTIGTGCTA
ATCCCAACCG
TCACTGCCCC
TGTAAACCAG
GATCCCGCGT
TCAGCGCGGC
CGAAGCGTCC
GAGCTGATGG
ACTTCCAGCA
ATGATGCTTC
GGGCGAGCGC
AAGCCATATT
CGCACTCCGC
TATGGCCACC
GGCGGGCTCC
CGGCGAGCAG
CAACCGCCIG
GATCCGCTGC
GCTGCAGGAG
CACCACCACC
GATCTACCGC
GGGCAAGGTG
CGGCCGCGCC
GTCCGACGAC

ACGAGTGCGG
TGTTCCACAG
TTCTTGCGCT
CTGCATGCAA
TCCGATGCCG
TATAGCGAGC
ACTCGAGCTT
ACCCGCAAAC
CGCCGCCAAG
CACCCCCAAC
CAAGTGGCAC
CTGGGGCCAC
CCCGAAGCGC
CTCCGGCTTIC
CAACACCCCG
CACCGAGTAC
GGTCTTICTGG
CAAGATCGAG
CAACGAGGGC
GCAGGACCCC
CGGCGGCTCC
CGACAACCAG
CAACACCGAC
CTCCGCCTIC
CCTCAACACC
GATCCTGAAC
GAAGGCCAAC
GGTGTACGCC
CTIGGTTCAAG
GTICCTCCTIC
CTTCACCAAC
CTACAAGGTG
CGTCGTGTCC
GACGACGGGG
ACAATTGGCA
ACTGTTGCCG
GCCTCAGTGT
TTTGCGAATA
CAACTTATCT
TCGCACAGCC
CACTGCAATG
CTCGAACAGA
ATACACCACA
GGTTCACACA
TCGAAACGTT
AAAGGTAGGG
GACCCCCCGA
TGTTTAAATA
CAAACACCTA
TAAGGGGGCG
GCATCCACTT
GGGCCCCGGC
CCCTCCGGCG
CGCCTGGGCT
TACGAGGTGG
GTGGGCGGCA
ACCATGCGCA
TACCCCGCCT
GGCACCCGCC
ACCTCCAAGT
GTGCGCGAGG

CCACCAGGCC
CCIGCIGCTG
ATGACACTIC
CACCGATGAT
CTCCAGGGCG
TACCAAAGCC
GTGATCGCAC
TCTAGAATAT
ATCAGCGCCT
AAGGGCTGGA
CTGTACTTICC
GCCACGTCCG
AACGACTCCG
TTCAACGACA
GAGTCCGAGG
CAGAAGAACC
TACGAGCCCT
ATCTACTCCT
TTCCTCGGCT
AGCAAGTCCT
TTCAACCAGT
TCCCGCGTGG
CCGACCTACG
GTGCCCACCA
GAGTACCAGG
ATCAGCAACG
AGCTACAACG
GTCAACACCA
GGCCTGGAGG
TTCCTGGACC
CGCATGAGCG
TACGGCTTGC
ACCAACACCT
GTGGACAACC
GCAGCAGCTC
CCACACTIGC
GTTTGATCTT
CCACCCCCAG
ACGCTGTCCT
TIGGTTTIGGG
CTGATGCACG
GCGCGCAGAG
ATAACCACCT
CGTIGCCACGT
CACAGCCTAG
CGGGCTIGCGA
AGCTCCTTCG
GCCAGGCCCC
GATCACTACC
CCICTICCTIC
TCTCGGCGTT
GCCCAGCGAG
TGGCCTCCCT
CCCTGACCGA
GCATCAACAA
ACCACGCCCA
AGCTGCACCT
GGTCCGACGT
GCGACTGGAT
GGGTGATGAT
AGTACCTGGT



6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521
8581

GTITCTGCCCC
GATCCCCAAG
CGACCTGGAC
CATCCCCCCC
CGAGTGCCAG
CGCCGGCGTG
CCTGTCCCGC
CCGCACCGAG
CTACAAGGAC
TAAGGCAGCA
GTTGCCGCCA
TCAGTGIGTT
GCGAATACCA
CTTATCTACG
CACAGCCTIG
TGCAATGCTG
GCTCCCGCCA
ACCGCGCAGT
AGGTGCTIGGT
GGCCGTACCC
AGCGCATCGA
TGCTGGGCCG
TCGTGAACAT
ACTACTICGA
TGGGCCCGCC
ACCTCTICAG
TCCTGGGCAA
GGCGCGACTG
ACAAGTGAGT
ATCATGGTCA
ACGAGCCGGA
AATTGCGTTG
ATGAATCGGC
GCTCACTGAC
GGCGGTAATA
AGGCCAGCAA
CCGCCCccceeT
AGGACTATAA
GACCCTGCCG
TCATAGCTCA
TGTGCACGAA
GTCCAACCCG

SEQ ID NO: 235

pSZ1570

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

CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC

CGCACCCTGC
CTGGAGGACC
ATGAACAAGC
GAGATCATCG
CGCGACGACA
AAGTTCAAGG
TTCATGCACC
TGGCGCAAGA
CACGACATCG
GCAGCTCGGA
CACTTGCTGC
TGATCTIGTG
CCCCCAGCAT
CTIGTICCTIGCT
GTITIGGGCTIC
ATGCACGGGA
CCACTCCAAC
GGCGCACGAG
CACCCTGACC
GCGCTTCGCC
GGTGGTCATC
CACCATGGGC
GIGGCTCGTG
GAAGGACTGG
CTTCATGGAC
CACCATCCCG
GTACTACCAG
CCGCTACGTIC
GAGTGAGAAG
TAGCTGTTTC
AGCATAAAGT
CGCTCACTGC
CAACGCGCGG
TCGCTGCGCT
CGGTTATCCA
AAGGCCAGGA
GACGAGCATC
AGATACCAGG
CTTACCGGAT
CGCTIGTAGGT
CCCCCCGTIC
GTAAGACACG

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA

GCCTGGCCTT
CCGCCGAGTA
ACGTGAACAA
ACACCCACGA
TCGTGGACTC
AGATCAACGG
TGCTGCGCTIC
AGCCCGCCAA
ACTACAAGGA
TAGTATCGAC
CTTGACCTGT
TGTACGCGCT
CCCCTTCCCT
ATCCCTCAGC
CGCCTGTATT
AGTAGTGGGA
ACGGGGTGCC
GGCCTGGAGT
CTGGGCTGGC
AACCACTTTG
TCCGACCTGG
TGGGCCTGGC
CTCATCACGC
GACTGGCTGC
AACATCCTGC
CACTACCACG
TCCGACAGCC
GTCCCGGACG
AGCCTCTAGA
CTIGTIGTGAAA
GTAAAGCCIG
CCGCTTTCCA
GGAGAGGCGG
CGGTICGTTCG
CAGAATCAGG
ACCGTAAAAA
ACAARAATCG
CGTTTCCCCC
ACCTGTCCGC
ATCTCAGTTC
AGCCCGACCG
ACTTATCGC

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA

134

CCCCGAGGAG
CTCCCGCCTIG
CGTGACCTAC
GCTGCAGGCC
CCTGACCTCC
CTCCGTGTCC
CGCCGGCTCC
GCGCATGGAC
CGACGACGAC
ACACTCIGGA
GAATATCCCT
TTTGCGAGTT
CGTTTCATAT
GCTGCTCCIG
CTCCTGGTAC
TGGGAACACA
TGGACAAGGA
GGGAGGAGTG
CGCTGTACCT
ACCCGTGGTC
CGCTGGTGGC
TGGTCAAGAC
TGCTCCAGCA
GCGGCGCCAT
ACCACATCTC
CCGAGGAGGC
GCTGGGTCGG
CGCCCGAGGA
GTCGACCTGC
TTGTTATCCG
GGGTGCCTAA
GTCGGGAAAC
TTTGCGTATT
GCTGCGGCGA
GGATAACGCA
GGCCGCGTIG
ACGCTCAAGT
TGGAAGCTCC
CTTTICTCCCT
GGTGTAGGTC
CTGCGCCTTA

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC

AACAACAACT
GGCCTGGTGC
ATCGGCTIGGG
ATCACCCTGG
CGCGAGCCCC
CCCAAGAAGG
GGCCTGGAGA
TACAAGGACC
AAGTGAATCG
CGCTGGTCGT
GCCGCTTTTA
GCTAGCTGCT
CGCTTGCATC
CTCCTGCTCA
TGCAACCTGT
AATGGAAAGC
CGAGGTGTTIT
GCTGCCCATC
CATGTTCAAC
GCCCATCTIC
GGTGCTCAGC
CTACGTGGTIG
CACGCACCCG
GGCCACCGTIG
CGACACCCAC
CTCCGCCGCC
CCGCGCCCIG
CGACTCCGCG
AGGCATGCAA
CTCACAATTIC
TGAGTGAGCT
CTIGTICGTGCC
GGGCGCTCTT
GCGGTATCAG
GGAAAGAACA
CTIGGCGTTTIT
CAGAGGTGGC
CTCGTGCGCT
TCGGGAAGCG
GTITCGCTCCA
TCCGGTAACT

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC

CCATGAAGAA
CCCGCCGCTC
CCCTGGAGTC
ACTACCGCCG
TGGGCAACGC
ACGAGCAGGA
TCAACCGCIG
ACGACGGCGA
ATAGATCTCT
GTGATGGACT
TCAAACAGCC
TGTGCTATTT
CCAACCGCAA
CTGCCCCTICG
ARAACCAGCAC
TTAATTAAGA
GTGCCGCCGC
CGCATGGGCA
GTCGCCTCGC
AGCAAGCGCG
GGGCTCAGCG
CCCTACCTGA
GCGCTGCCGC
GACCGCTCCA
GTGCTGCACC
ATCAGGCCCA
TGGGAGGACT
CTCTGGTTICC
GCTITGGCGTA
CACACAACAT
AACTCACATT
AGCTGCATTA
CCGCTICCTC
CTCACTCAAA
TGTGAGCAAA
TCCATAGGCT
GAAACCCGAC
CTCCTGTTICC
TGGCGCTTTIC
AGCTGGGCTIG
ATCGTICTTGA

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG



841

901

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
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

TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA
TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
CCGCGCGTGC
CATCACCAGG
CAAGAGGAGC
GCGGGCCAGC
CCGCAGTCGC
ACAACCACGA
CCTGCGAACA
GCACCGTGAT
AGTCGGGGAA
ACCGGTGAGA
TGTCACCTTT
GCTGGGGGTT
AAGGTAGGGC
ACCCCCCGAA
GITTAAATAG
AAACACCTAG
AAGGGGGCGC
GCAGGCCTTIC
CGAGACGTCC
CAACGGCCTIG
GAACGACACC
CAACTGGGAG
CGGCTCCATG
GCGCCAGCGC
CTCCTACAGC
CGCCAACTCC
GATCATGACC
GAAGTCCTGG
GTGCCCCGGC
GTITCATCTCC
CAGCTTCAAC
CAAGGACTAC
GGGCATCGCG
CTCCTCCATG
GACGGAGCTG
GAGCCGGTTIC
CAACAGCACC
CTCCAAGTCC
GTACCTCCGC
CAAGGTGAAG
GCCCTTCAAG
CATCCTGGAG
CACCGGGAAC

CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT
AGCAAAAACA
AATACTCATA
GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
GCCGCCAGCG
TCCATGAGGT
ATGAGGGAGG
ATCATCIGGC
CGCCGACCCT
GCCTTGICTA
GCTGTCCAGC
GGCGCGAGCC
CTICTGATCAG
GCCGACTTGT
TTGGCGAAGG
GGCGGATGCA
GGGCTGCGAG
GCTCCTTICGG
CCAGGCCCCC
ATCACTACCA
CICTTCCTICT
CIGTTCCTGC
GACCGCCCcCC
TGGTACGACG
GICTIGGGGGA
GACCAGCCCA
GIGGTGGACT
TGCGTGGCCA
CTGGACGGCG
ACCCAGTTCC
GCGGCCAAGT
AAGCTGGAGT
CTGATCGAGG
ATCAACCCCG
GGCACCCACT
TACGCCCTGC
TGGGCCTICCA
TCCCTCGTGC
ATCAACCTGA
GCCACCAACA
GGCACCCTGG
GIGTTCGCGG
ATGGGCTTICG
TTCGTGAAGG
AGCGAGAACG
CTIGTACTTCA
GCCCTGGGCT

ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT
GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
CCTTIGGCCTT
CTGCCTTIGCG
ACTCCTGGTC
TCTGCCGCAC
GGCAGAGGAA
GGCAGAATCC
GACCCTCGCT
AGCGCCGCAC
TCTAAACCCC
TGTGCGCCAC
CATCGGCCTIC
CGCTCAGGTA
ACGGCTTICCC
GGCTGCATGG
GATTGCAAAG
CTTCTACACA
TCGTTTCAGT
TGGCCGGCTT
TGGTGCACTT
AGAAGGACGC
CGCCCTTIGTT
TCGCCATCGC
ACAACAACAC
TCTGGACCTA
GCTACACCTT
GCGACCCGAA
CCCAGGACTA
CCGCGTTCGC
TCCCCACCGA
GCGCCCCGGC
TCGAGGCCTT
AGACCTICTT
ACTGGGAGTA
GCAAGTTCIC
AGGCCGAGCC
CCACGTTGAC
AGTTCGAGCT
ACCTCTCCCT
AGGTGTCCGC
AGAACCCCTA
ACCTGTCCTA
ACGACGGCGA
CCGTGAACAT

135

GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGCCGCCG
TTCGCCGCGC
CCGGCTGAGC
CAGGGTCCIG
CGAGGCCGCC
GACAGGTGAG
CTACCAGTCA
GCCGCCGCTT
GCTGGCGCTIG
CTTGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTTTICTIG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGCCACTCGA
CACAACCCGC
CGCCGCCAAG
CACCCCCAAC
CAAGTGGCAC
CTGGGGCCAC
CCCGAAGCGC
CTCCGGCTTIC
CAACACCCCG
CACCGAGTAC
GGTCTTICTGG
CAAGATCGAG
CAACGAGGGC
GCAGGACCCC
CGGCGGCTCC
CGACAACCAG
CAACACCGAC
CTCCGCCTIC
CCTCAACACC
GATCCTGAAC
GAAGGCCAAC
GGTGTACGCC
CTIGGTTCAAG
GTICCTCCTIC
CTTCACCAAC
CTACAAGGTG
CGTCGTGTCC
GACGACGGGG

GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT
AAAGGGAATA
TTGAAGCATT
AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
CCACTCCTGC
TCGTGCGCGT
CACTGCTTCG
ACGTGGTICGC
TCCAACTGGT
GGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTTCGCCG
AGTGTTGCCA
ACCTCCTICCC
GAGGACAGCA
CGCTATGACA
GCAACACCGA
GCCGCTCCAG
GAGCTACCAA
GCTIGTGATC
AAACGGCGCG
ATCAGCGCCT
AAGGGCTIGGA
CTIGTACTTCC
GCCACGTCCG
AACGACTCCG
TTCAACGACA
GAGTCCGAGG
CAGAAGAACC
TACGAGCCCT
ATCTACTCCT
TTCCTCGGCT
AGCAAGTCCT
TTCAACCAGT
TCCCGCGTGG
CCGACCTACG
GTGCCCACCA
GAGTACCAGG
ATCAGCAACG
AGCTACAACG
GTCAACACCA
GGCCTGGAGG
TTCCTGGACC
CGCATGAGCG
TACGGCTTGC
ACCAACACCT
GTGGACAACC

TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
TCGAGCGCGC
CGCTGATGTC
TCCGGGCGGC
GGCTCTIGGGA
CCTICCAGCAG
ATTGTACAGA
TGGATGACGG
CTICTTITCCA
ATCTGAGGAC
TCCTTTGCAG
AGACCAATIC
GTGCCCAGCC
CTTCCAGCAA
TGATGCTTCG
GGCGAGCGCT
AGCCATATIC
GCACTCCGCT
CCATGCTGCT
CCATGACGAA
TGAACGACCC
AGTACAACCC
ACGACCTGAC
GCGCCTTCTC
CCATCGACCC
AGCAGTACAT
CCGTGCTGGC
CCCAGAAGTG
CCGACGACCT
ACCAGTACGA
ACTGGGTGAT
ACTTICGTCGG
TGGACTTCGG
GGAGCGCCCT
ACCCCTGGCG
CCAACCCGGA
CCGGCCCCTG
TCGACCTGTIC
CCCAGACGAT
ACCCCGAGGA
GCGGGAACAG
TGAACAACCA
TGGACCAGAA
ACTTCATGAC
TGTTCTACAT



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
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101

CGACAAGTIC
GACACACTCT
TGTGAATATC
GCTTITTGCGA
CCTCGTTTCA
AGCGCTGCTC
ATTCTCCTIGG
GGATGGGAAC
GGTCTCGCCT
CTTGGTTICTIT
GCAGGTGACA
TTCGGCCGAC
TGCTGCTIGCT
ACGCTGGCGC
AGGGAGGCAA
GCAAGGCTGC
CAGCGGACAA
ACCTACTGAT
ACTCCCIGAA
GCCAGGCTGT
GGAGGTGCAG
CTATTTCCIC
CGTGTACGGG
GCGAGGGCCG
ACCTTITITTIG
CCCTAGGATC
CCCTAATATC
TGCCCAAGAC
CTCCTTACTG
TCCGCGGCAT
CGCTCCGGAC
GCCGTGTCCC
CCCCcceaea
ACCGTIGTTICG
GACACCCTGA
CAGTCCTTICT
CTGATGAACA
GACGGCTTCG
ATGCACATCG
GIGTCCGAGT
GGCGAGATCC
TTCTCCAAGT
CCCGTGATCG
TGCAACGGCC
AAGTACATCG
TGCGGCCTGA
ACCGCCATGG
GAGGACGGCA
AACGGCGCCA
TCGAGGCAGC
TGTTGCCGCC
CTCAGTGTGT
TGCGAATACC
ACTTATCTAC
GCACAGCCTT
CTGCAATGCT
TGTTTTCCAG
CCGCTCTAAT
GAACAAGCCC
CTCAAACCGC
TATTGTGACG

CAGGTGCGCG
GGACGCTGGT
CCTGCCGCTT
GTITGCTAGCT
TATCGCTTGC
CTIGCTCCTGC
TACTGCAACC
ACAAATGGAG
CTGTICGCACC
CGTCCATTAG
ATGATCGGTG
AGGACGCGCG
GGTTAGTGAT
CCGCGAGCCG
GAGCGCCCGG
GTIGGTGGAAT
AGCACCGGTG
GGCCCTAGAT
GGGACCACCA
ACCTGTGATC
GACAGCTCAT
TTCACGAGCT
CCCTTCCCIC
AGGGTTIGGG
CGATAATTTA
AGCGGCGTAG
AGCCCGACTG
ATTTCATTGT
TTCTGTCGAC
TCACCATGTC
GGCCAGTCGC
TGAAGTCCGG
CCTTICATCAA
TGGCCGCCGA
TGGACCCCTT
CCATCCGCTIC
TCTTCCAGGA
GCCGCACCCC
AGGTGAACCG
CCGGCAAGAC
TGATCCGCGC
TCCCCTACGA
AGGACTACCA
TGACCCCCCG
GCTGGATTCT
CCCTGGAGTA
ACCCCTCCAA
CCGACATCGC
TCTCCACCGG
AGCAGCTICGG
ACACTTGCTG
TTGATCTTIGT
ACCCCCAGCA
GCTGTCCTGC
GGTTTGGGCT
GATGCACGGG
AAGGAGTTGC
TGTGGAGGGG
AGACTTGTTIG
GTACCTICTGC
CTTGAGCAGT

AGGTCAAGTG
CGTGTGATGG
TTATCAAACA
GCTIGTGCTA
ATCCCAACCG
TCACTGCCCC
TGTAAACCAG
GATCCCGCGT
TCAGCGCGGC
CGAAGCGTCC
GAGCTGATGG
TCAAAGGTGC
TCCGCAACCC
GGCCGGCGGC
GTICAGTTGAA
TGGACGTIGCA
TATCAGGTCC
TCTTCATCAA
GGGGCCCTGA
GAGGCTGGCG
GAAACGCCAA
GTAATTGTCC
AACCCTAGGT
ACGGGCCGTC
TGCAATGGAC
GATTTCGTAA
CCTGACGCCA
GGTGCGAAGC
AGAGCGGGCC
GGCGTGCCCC
CACCCGCCIG
CTCCCTGGAC
CCAGCTGCCC
GAAGCAGTGG
CGGCGTGGAC
CTACGAGATC
GACCTCCCIG
CGAGATGTGC
CTACCCCACC
CGGCATGGGC
CACCTCCGTIG
GGTGCGCCAG
GAAGCTGCAC
CTGGAACGAC
GGAGTCCGTIG
CCGCCGCGAG
GGAGGGCGAC
CAAGGGCCGC
CAAGACCTCC
ATAGTATCGA
CCTTIGACCIG
GTIGTACGCGC
TCCCCTTCCC
TATCCCICAG
CCGCCTGTAT
AAGTAGTGGG
TCCTTGAGCC
GTTCGAATTT
CTCACTGGGA
TTTCGCGCAA
CTIGTAATTGC

136

ACAATTGGCA
ACTGTTGCCG
GCCTCAGTGT
TTTGCGAATA
CAACTTATCT
TCGCACAGCC
CACTGCAATG
CTCGAACAGA
ATACACCACA
GGTTCACACA
TCGAAACGTT
TGGTCGIGTA
TGATTTTGGC
GATGCGGTGC
GGGCTTTACG
GGTCCTGCIG
GIGTCATCCA
AAACGCCTGA
GTTGTTCCTIT
GGAAAATAGG
CAATCGCACA
CAAAATTCIG
ATGCGCGCAT
CCGAAATGCA
TGCTCTGCAA
TCATTCGTCC
GCGTCCACTT
GTCCCCAGTT
CACAGGCCGG
GCGATGACTG
AGGGGGCGCG
ACCCAGGAGG
GACTGGTCCA
ACCATGCTGG
CGCGTGGTGC
GGCGCCGACC
AACCACTIGCA
AAGCGCGACC
TGGGGCGACA
CGCGACTGGC
TGCGCCATGA
GAGCTGGCCC
AAGCTGGACG
CTGGACGTGA
CCCAAGGAGG
TGCGGCCGCG
CGCTCCCTGT
ACCAAGTGGC
AACGGCAACT
CACACTCTGG
TGAATATCCC
TTTTGCGAGT
TCGTTTCATA
CGCTGCTCCT
TCTCCTGGTA
ATGGGAACAC
TTTCATTICIC
AAAAGCTTGG
AAAGGACCAT
TCTGCCCTGT
CTCAGAATGT

GCAGCAGCTIC
CCACACTTGC
GITTIGATCTIT
CCACCCCCAG
ACGCTIGTICCT
TTIGGTTIGGG
CTGATGCACG
GCGCGCAGAG
ATAACCACCT
CGTGCCACGT
CACAGCCTAG
TGCCCTGGCC
GICTTATTTIT
CCCACGGCTIG
CGCAAGGTAC
AAGTTCCTCC
CTICTAAAGAG
GACACTTGCC
CCCCCCGTGG
CTTCGTIGTGC
ATTCATGTCA
GTICTACCGGG
GCGGTCGCCG
GTTGCACCCG
AATTCTGGCT
TGATGGGGAG
TTGTGCACAC
ACGCTCACCT
TCGCAGCCAC
GCAGGGCCCC
CCCCCAAGGC
ACACCTCCTC
TGCTGCTIGIC
ACCGCAAGTC
AGGACGGCGT
GCACCGCCTIC
AGTCCATCGG
TGATCTGGGT
CCATCGAGGT
TGATCTCCGA
TGAACCAGAC
CCCACTTCGT
TGAAGACCGG
ACCAGCACGT
TGTTCGAGAC
ACTCCGTIGCT
ACCAGCACCT
GCCCCAAGAA
CCATCTCCIG
ACGCTIGGTCG
TGCCGCTTTIT
TGCTAGCTGC
TCGCTTGCAT
GCTCCTGCTIC
CTGCAACCIG
AAATGGAAAG
AGCCTCGATA
AATGTTGGTT
CAGCTCCARAA
TGAAATCGCC
GGAATCATCT

GGATAGTATC
TGCCTTGACC
GTGTGTACGC
CATCCCCTTC
GCTATCCCTC
CTCCGCCTIGT
GGAAGTAGTG
GAACGCTGAA
GACGAATGCG
TGGCGAGGTG
GGATATCGAA
GGCAGGTCGT
GGCGTGGCAA
CCGGAATCCA
AGCCGCTCCT
ACCGCCTCAC
CTCGACTACG
CAGGATTGAA
CGAGCTIGCCA
TCAGGTCATG
AGCTAATCAG
GGTIGATCCTT
CGCAACTCGC
GATGCGTGGC
CTGTCGCCAA
CTACCGACTA
ATTCCATTCG
GTTTCCCGAC
TAGTATGGCT
TGGGGCACGT
CAACGGCTCC
CTCCTCCTICC
CGCCATCACC
CAAGCGCCCC
GGTIGTTICCGC
CATCGAGACC
CCIGCTIGAAC
GGTGACCAAG
GAACACCTGG
CTGCCACACC
CACCCGCCGC
GGACTCCGCC
CGACTCCATC
GAACAACGTG
CCAGGAGCTG
GAAGTCCGTG
GCTIGCGCCTG
CGCCGGCACC
ATTAATTAAC
TGTGATGGAC
ATCAAACAGC
TTIGTIGCTATT
CCCAACCGCA
ACTGCCCCIC
TAAACCAGCA
CTTIGAGCTICT
ACCTCCAAAG
CGIGCGTICTG
ARAACTTGCCG
ACCACATTCA
GCCCCCTGTG



8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301
9361

CGAGCCCATG
TGCTACCTCA
TCCATGCTICT
TGGGGCTACC
CGGGATGTGG
CACAAATATC
GTCCGAAGCA
GCTIGTTCGA
CATGGTCATA
GAGCCGGAAG
TTGCGTIGCG
GAATCGGCCA
TCACTGACTC
CGGTAATACG
GCCAGCAAAA
GCCCCCCTGA
GACTATAAAG
CCCTGCCGCT
ATAGCTCACG
TGCACGAACC
CCAACCCGGT

SEQ ID NO: 236

pSZ941

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

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041

CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA
TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
CCGCGCGTGC
CATCACCAGG
CAAGAGGAGC

CCAGGCATGT
CAATAGTTCA
GAGTGGCCAC
GAAATCCCCG
GCCCACCACC
CTTGGCATCG
GGGGTTGCTA
GCTTGAAGAG
GCTGTTTICCT
CATAAAGTGT
CTCACTGCCC
ACGCGCGGGG
GCTGCGCTCG
GTITATCCACA
GGCCAGGAAC
CGAGCATCAC
ATACCAGGCG
TACCGGATAC
CTIGTAGGTAT
CCCCGTTCAG
AAGACACGAC

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT
AGCAAAAACA
AATACTCATA
GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
GCCGCCAGCG
TCCATGAGGT
ATGAGGGAGG

CGCGGGCGAG
TAACAGTGAC
CCCCCGGCCC
ACCGGATCCC
AGCACAACCT
GCCCTGAATT
GGGATCGCTIC
CCTCTAGAGT
GIGTGAAATT
AAAGCCTIGGG
GCTTTCCAGT
AGAGGCGGTT
GTICGTTCGGC
GAATCAGGGG
CGTAAAAAGG
AAAAATCGAC
TTTCCCCCTG
CTGTCCGCCT
CTCAGTTICGG
CCCGACCGCT
TTATCGC

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT
GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
CCTTIGGCCTT
CTGCCTTIGCG
ACTCCTGGTC

137

GACACCCGCC
CATATTTICIC
TGGTGCTTGC
ACCACCCCCG
GCTGGCCCAG
CCTICTGCCG
CGAGTCCGCA
CGACCTGCAG
GTITATCCGCT
GIGCCTAATG
CGGGAAACCT
TGCGTATTGG
TGCGGCGAGC
ATAACGCAGG
CCGCGTTGCT
GCTCAAGTCA
GAAGCTCCCT
TTCTCCCTIC
TGTAGGTCGT
GCGCCTTATC

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGCCGCCG
TTCGCCGCGC
CCGGCTGAGC
CAGGGTCCIG

ACTCGTACAG
GAAGCTCCCC
GGAGGGCAGG
CGATGGGAAG
GCGAGCGTCA
CTCTGCTACC
AACCCTIGTC
GCATGCAAGC
CACAATTCCA
AGTGAGCTAA
GTICGTGCCAG
GCGCTCTTCC
GGTATCAGCT
AAAGAACATG
GGCGTTTTIC
GAGGTGGCGA
CGTGCGCTCT
GGGAAGCGTG
TCGCTCCAAG
CGGTAACTAT

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT
AAAGGGAATA
TTGAAGCATT
AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
CCACTCCTGC
TCGTGCGCGT
CACTGCTTCG
ACGTGGTICGC

CAGACCATTA
AACGAGCACC
TCAACCGGCA
AATCTCTCCC
AACCATACCA
CGGTGCTICT
GCGTGGCGGG
TTGGCGTAAT
CACAACATAC
CTCACATTAA
CTGCATTAAT
GCTTCCTCGC
CACTCAAAGG
TGAGCAAAAG
CATAGGCTCC
AACCCGACAG
CCIGTTICCGA
GCGCTTTICTC
CTGGGCTGTG
CGICTIGAGT

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
TCGAGCGCGC
CGCTGATGTC
TCCGGGCGGC
GGCTCTIGGGA



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
ACAACCACGA
CCTGCGAACA
GCACCGTGAT
AGTCGGGGAA
ACCGGTGAGA
TGTCACCTTT
GCTGGGGGTT
AAGGTAGGGC
ACCCCCCGAA
GITTAAATAG
AAACACCTAG
AAGGGGGCGC
TCGAGCAGGA
ACGACTGGGC
AGGGCCGCCC
ACGAGGCCGC
ACGTGGTIGAC
TGCTGTCCTC
GCCTGCACAC
AGCGCGCCCG
ACCAGGGCCT
AGGACCTIGGT
GCTTICTCCGG
CCCTGGCCAC
TGCTGTACGG
AGTTCTICTIG
CGTGTGATGG
TTATCAAACA
GCTIGTIGCTA
ATCCCAACCG
TCACTGCCCC
TGTAAACCAG
GATCCCGCGT
TCAGCGCGGC
CGAAGCGTCC
GAGCTGATGG
ACTTCCAGCA
ATGATGCTTC
GGGCGAGCGC
AAGCCATATT
CGCACTCCGC
TATGGCCACC
GGCGGGCTCC
CTIGGTCCATG
CAACCTGGAG
CCACGGCCTIG
CTCCACCAGC
GTCCGTGGGC
GATCTGGGTG
CGTGGAGGTG
GGTGCGCGAC
GAACACCCGC
CGCCTTCATIC
CGACTCCACC
CAACCAGCAC
CATCTTCGAG
GGACAGCGTG
GTGCGAGCAC
GCGCCCCAAG

ATCATCIGGC
CGCCGACCCT
GCCTTGICTA
GCTGTCCAGC
GGCGCGAGCC
CTICTGATCAG
GCCGACTTGT
TTGGCGAAGG
GGCGGATGCA
GGGCTGCGAG
GCTCCTTICGG
CCAGGCCCCC
ATCACTACCA
CICTTCCTICT
CGGCCTCCAC
CCAGCAGACC
CGTGCTGTIC
CCGCCTGTCC
CGAGGCCGGC
CCACCTGGCC
CCTGGACCCC
CACCCGCATG
GGCCCCCGCC
GGTGACCCAC
CTTCATCGAC
CCGCGACATC
CATCGCCGCC
ACAATTGGCA
ACTGTTGCCG
GCCTCAGTGT
TTTGCGAATA
CAACTTATCT
TCGCACAGCC
CACTGCAATG
CTCGAACAGA
ATACACCACA
GGTTCACACA
TCGAAACGTT
AAAGGTAGGG
GACCCCCCGA
TGTTTAAATA
CAAACACCTA
TAAGGGGGCG
GCATCCACTT
GGGCCCCGGC
CTIGTTCGCCG
TGGAAGCCCA
GIGTTCCGCC
ATCGTGGCCG
ATCCTGGGCG
GTGAAGCGCA
GAGTGCTGGG
TGCAAGACCG
ACCCGCCGCC
GACAACGTGG
GCCGACTACA
GTGAACAACA
AGCCACCACA
CTGCAGTCCC
CTGCTGCAGC
CTGACCGACT

TCTGCCGCAC
GGCAGAGGAA
GGCAGAATCC
GACCCTCGCT
AGCGCCGCAC
TCTAAACCCC
TGTGCGCCAC
CATCGGCCTIC
CGCTCAGGTA
ACGGCTTICCC
GGCTGCATGG
GATTGCAAAG
CTTCTACACA
TCGTTTCAGT
GCCGGCTCCC
ATCGGCTIGCT
GTGAAGACCG
TGGCTGGCCA
CGCGACTGGC
CCCGCCGAGA
GCCACCTGCC
GAGGCCGGCC
GAGCTGTTCG
GGCGACGCCT
TGCGGCCGCC
GCCGAGGAGC
CCCGACTCCC
GCAGCAGCTIC
CCACACTTGC
GITTIGATCTIT
CCACCCCCAG
ACGCTIGTICCT
TTIGGTTIGGG
CTGATGCACG
GCGCGCAGAG
ATAACCACCT
CGTGCCACGT
CACAGCCTAG
CGGGCTGCGA
AGCTCCTTCG
GCCAGGCCCC
GATCACTACC
CCTICTTCCIC
TCTCGGCGTT
GCCCAGCGAG
TGATCACCAC
AGCCCAACCC
GCACCTTCGC
TGATGAACCA
ACGGCTTICGG
CCCACGTGGC
TGGGCGCCIC
GCGAGATCCT
TGAGCAAGAT
CCGTGAAGGA
TCCAGGGCGG
TCAAGTACGT
TCTCCTCCTIT
TGACCACCGT
TGGAGGGCGG
CCTTICCGCGG

138

CGAGGCCGCC
GACAGGTGAG
CTACCAGTCA
GCCGCCGCTT
GCTGGCGCTIG
CTTGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTTTICTIG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGCCACTCGA
CACAACCCGC
CCGCCGCCIG
CCGACGCCGC
ACCTGTCCGG
CCACCGGCGT
TGCTGCTIGGG
AGGTGTCCAT
CCTTICGACCA
TGGTGGACCA
CCCGCCTGAA
GCCTGCCCAA
TGGGCGTGGC
TGGGCGGCGA
AGCGCATCGC
GGATAGTATC
TGCCTTGACC
GTIGTIGTACGC
CATCCCCTIC
GCTATCCCIC
CTCCGCCTGT
GGAAGTAGTG
GAACGCTGAA
GACGAATGCG
TGGCGAGGTG
GGATATCGAA
GACGGCTTCC
GGGCTGCATG
CGATTGCAAA
ACTTCTACAC
TTCGTTICAG
CAATGCCCGC
GCCCCTCCCC
CATCTTICTCC
CCCCCAGCTIG
CATCCGCAGC
CCTGCAGGAG
CACCACCCIG
CGTGGAGCGC
CGGCAACAAC
GACCCGCTGC
CCCCGAGGAG
CGAGGAGATC
CCTGACCCCC
GGACTGGATC
CACCATCGAG
GAGCGGCGGC
CAGCGAGGTG
CATCAGCGTIG

TCCAACTGGT
GGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTTCGCCG
AGTGTTGCCA
ACCTCCTICCC
GAGGACAGCA
CGCTATGACA
GCAACACCGA
GCCGCTCCAG
GAGCTACCAA
GCTIGTGATC
AAACTCTAGA
GGTGGAGCGC
CGTGTTCCGC
CGCCCTGAAC
GCCCTGCGCC
CGAGGTGCCC
CATGGCCGAC
CCAGGCCAAG
GGACGACCTIG
GGCCCGCATG
CATCATGGTIG
CGACCGCTAC
GTGGGCCGAC
CTTCTACCGC
GACACACTCT
TGTGAATATC
GCTTITTGCGA
CCTCGTTTCA
AGCGCTGCTC
ATTCTCCTIGG
GGATGGGAAC
GGTCTCGCCT
CTTGGTTICTIT
GCAGGTGACA
TTCCTTICIT
CGGCGCTGCA
GGCGCTCCGA
GACATTATAG
AGGCCACTCG
TCACAACCCG
TGCGGCGACC
GTGCGCGGGC
GCCGCCGAGA
CTGGACGACC
TACGAGGTGG
GCCGCCCTGA
GAGATGTCCA
TACCCCGCCT
GGCCGCCGCC
ACCTCCCTGA
GTIGCGCGGCG
AAGAAGCCCC
CGCTGGAACG
CTGGAGACCG
TACCGCCGCG
TCCTCCGAGG
CTGCGCGCCA
ATCCCCGCCG

CCTICCAGCAG
ATTGTACAGA
TGGATGACGG
CTICTTITCCA
ATCTGAGGAC
TCCTTTGCAG
AGACCAATIC
GTGCCCAGCC
CTTCCAGCAA
TGATGCTTCG
GGCGAGCGCT
AGCCATATIC
GCACTCCGCT
ATATCAATGA
CTGTTCGGCT
CTGTCCGCCC
GAGCTGCAGG
GCCGTGCTIGG
GGCCAGGACC
GCCATGCGCC
CACCGCATCG
GACGAGGAGC
CCCGACGGCG
GAGAACGGCC
CAGGACATCG
CGCTTCCTIGG
CTGCTGGACG
GGACGCTGGT
CCIGCCGCTT
GTTIGCTAGCT
TATCGCTTGC
CTGCTCCTIGC
TACTGCAACC
ACAAATGGAG
CTGTCGCACC
CGTICCATTAG
ATGATCGGTIG
GCGCTATGAC
TGCAACACCG
TGCCGCTCCA
CGAGCTACCA
AGCTTGTGAT
CAAACACTAG
TGCGTCGCTIC
GCGCCCCCGA
AGCAGTGGAC
ACTTCGGCCC
GCCCCGACCG
ACCACGCCAA
AGCGCGACCT
GGGGCGACAC
ACGACTTCCT
GCGTGATGAT
AGATCGGCCC
AGAAGCTGAA
ACCTGGACAT
TGCCCGACAG
AGTGCACCAT
CCGGCCTGGT
AGACCGAGTIG
AGTCCAGCGT



5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741

GATGGACTAC
CGACGACAAG
GICGTGTGAT
TTTTATCAAA
CTIGCTTGTGC
GCATCCCAAC
GCTCACTGCC
CCTGTAAACC
AAAGCTTIGAG
GATAACCTCC
GGTICGTGCG
CAAAAAACTT
CGCCACCACA
ATCTGCCCCC
ACAGCAGACC
CCCCAACGAG
CAGGTCAACC
GAAGAATCTIC
GTCAAACCAT
TACCCGGTGC
TGTCGCGTGG
AAGCTTGGCG
TCCACACAAC
CTAACTCACA
CCAGCTGCAT
TTCCGCTTCC
AGCTCACTCA
CATGTGAGCA
TTTCCATAGG
GCGAAACCCG
CTICTICCIGTIT
CGTGGCGCTT
CAAGCTGGGC
CTATCGICTIT

SEQ ID NO: 237

pSZ1439

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

1021
1081
1141
1201
1261

CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA
TTTCTIGGGTG
GGAAATGTTIG

AAGGACCACG
TGACTCGAGG
GGACTGTTGC
CAGCCTCAGT
TATTTGCGAA
CGCAACTTAT
CCTCGCACAG
AGCACTGCAA
CICTTIGTITTIT
AAAGCCGCTC
TCTGGAACAA
GCCGCTCAAA
TTCATATTGT
TGTGCGAGCC
ATTATGCTAC
CACCTCCATG
GGCATGGGGC
TCCCCGGGAT
ACCACACAAA
TTCTGTCCGA
CGGGGCTTGT
TAATCATGGT
ATACGAGCCG
TTAATTGCGT
TAATGAATCG
TCGCTCACTG
AAGGCGGTAA
AAAGGCCAGC
CTCCGCCccC
ACAGGACTAT
CCGACCCTGC
TCTCATAGCT
TGTGTGCACG
GAGTCCAACC

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT
AGCAAAAACA
AATACTCATA

ACGGCGACTA
CAGCAGCAGC
CGCCACACTT
GIGTTTGATIC
TACCACCCCC
CTACGCTGTIC
CCTIGGTTIG
TGCTGATGCA
CCAGAAGGAG
TAATTGTIGGA
GCCCAGACTT
CCGCGTACCT
GACGCTTGAG
CATGCCAGGC
CTCACAATAG
CICTGAGTGG
TACCGAAATC
GTGGGCCCAC
TATCCTTGGC
AGCAGGGGTT
TCGAGCTTGA
CATAGCTGTT
GAAGCATAAA
TGCGCTCACT
GCCAACGCGC
ACTCGCTIGCG
TACGGTTATC
AAAAGGCCAG
CTGACGAGCA
AAAGATACCA
CGCTTACCGG
CACGCTGTAG
AACCCCCCGT
CGGTAAGACA

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT
GGAAGGCAAA
CICTTCCTTIT

139

CAAGGACCAC
TCGGATAGTA
GCTGCCTTGA
TTIGTGTGTAC
AGCATCCCCT
CTGCTATCCC
GGCTCCGCCT
CGGGAAGTAG
TTGCTCCTTG
GGGGGTTCGA
GTTGCTCACT
CTIGCTTTCGC
CAGTICTGTAA
ATGTCGCGGG
TTCATAACAG
CCACCCCCCG
CCCGACCGGA
CACCAGCACA
ATCGGCCCTG
GCTAGGGATC
AGAGCCICTA
TCCTGTGTGA
GIGTAAAGCC
GCCCGCTTIC
GGGGAGAGGC
CTCGGTCGTT
CACAGAATCA
GAACCGTARAA
TCACAAAAAT
GGCGTTTCCC
ATACCTGTCC
GTATCTCAGT
TCAGCCCGAC
CGACTTATCG

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA

GACATCGACT
TCGACACACT
CCTGTGAATA
GCGCTTTTGC
TCCCTCGTTIT
TCAGCGCTGC
GTATTCTCCT
TGGGATGGGA
AGCCTTTICAT
ATTTAAAAGC
GGGAAAAGGA
GCAATCTGCC
TTGCCTCAGA
CGAGGACACC
TGACCATATT
GCCCTGGTGC
TCCCACCACC
ACCTGCTIGGC
AATTCCTICT
GCTCCGAGTIC
GAGTCGACCT
AATTGTTATC
TGGGGTGCCT
CAGTCGGGAA
GGTTTGCGTA
CGGCTGCGGC
GGGGATAACG
AAGGCCGCGT
CGACGCTCAA
CCTGGAAGCT
GCCTTTCTCC
TCGGTGTAGG
CGCTGCGCCT
C

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT
AAAGGGAATA
TTGAAGCATT

ACAAGGACGA
CTGGACGCTG
TCCCTGCCGC
GAGTTGCTAG
CATATCGCTT
TCCTGCTCCT
GGTACTGCAA
ACACAAATGG
TCTCAGCCTIC
TTGGAATGTT
CCATCAGCTC
CTGTTGAAAT
ATGTGGAATC
CGCCACTCGT
TCTCGAAGCT
TTGCGGAGGG
CCCGCGATGG
CCAGGCGAGC
GCCGCICTIGC
CGCAAACCCT
GCAGGCATGC
CGCTCACAAT
AATGAGTGAG
ACCTIGTCGIG
TTGGGCGCTIC
GAGCGGTATC
CAGGAAAGAA
TGCTGGCGTT
GTCAGAGGTG
CCCTCGTGCG
CTTICGGGAAG
TCGTTCGCTIC
TATCCGGTAA

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT



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
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921

ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
CCGCGCGTGC
CATCACCAGG
CAAGAGGAGC
GCGGGCCAGC
CCGCAGTCGC
ACAACCACGA
CCTGCGAACA
GCACCGTGAT
AGTCGGGGAA
ACCGGTGAGA
TGTCACCTTT
GCTGGGGGTT
AAGGTAGGGC
ACCCCCCGAA
GITTAAATAG
AAACACCTAG
AAGGGGGCGC
TGCTGCAGGC
CGAACGAGAC
ACCCCAACGG
ACCCGAACGA
TGACCAACTG
TCTCCGGCTC
ACCCGCGCCA
ACATCTCCTA
TGGCCGCCAA
AGTGGATCAT
ACCTGAAGTC
ACGAGTGCCC
TGATGTTICAT
TCGGCAGCTT
TCGGCAAGGA
CCCTGGGCAT
GGCGCTCCIC
CGGAGACGGA
CCTGGAGCCG
TGTCCAACAG
CGATCTCCAA
AGGAGTACCT
ACAGCAAGGT
ACCAGCCCTT
AGAACATCCT
TGACCACCGG
ACATCGACAA
TATCGACACA
GACCTGTGAA
ACGCGCTTTT
CTTCCCTICGT
CCTCAGCGCT
CIGTATTICIC
AGTGGGATGG

GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
GCCGCCAGCG
TCCATGAGGT
ATGAGGGAGG
ATCATCIGGC
CGCCGACCCT
GCCTTGICTA
GCTGTCCAGC
GGCGCGAGCC
CTICTGATCAG
GCCGACTTGT
TTGGCGAAGG
GGCGGATGCA
GGGCTGCGAG
GCTCCTTICGG
CCAGGCCCCC
ATCACTACCA
CICTTCCTICT
CTTCCTIGTIC
GTCCGACCGC
CCTGTIGGTAC
CACCGTCTGG
GGAGGACCAG
CATGGTGGTG
GCGCTGCGTG
CAGCCTGGAC
CTCCACCCAG
GACCGCGGCC
CTGGAAGCTG
CGGCCTGATC
CTCCATCAAC
CAACGGCACC
CTACTACGCC
CGCGTGGGCC
CATGTCCCIC
GCTGATCAAC
GTTCGCCACC
CACCGGCACC
GTICCGTGTIC
CCGCATGGGC
GAAGTTCGTG
CAAGAGCGAG
GGAGCTGTAC
GAACGCCCTIG
GTITCCAGGTG
CTCTGGACGC
TATCCCTIGCC
GCGAGTTIGCT
TTCATATCGC
GCTCCTGCTIC
CTIGGTACTGC
GAACACAAAT

ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
CCTTIGGCCTT
CTGCCTTIGCG
ACTCCTGGTC
TCTGCCGCAC
GGCAGAGGAA
GGCAGAATCC
GACCCTCGCT
AGCGCCGCAC
TCTAAACCCC
TGTGCGCCAC
CATCGGCCTIC
CGCTCAGGTA
ACGGCTTICCC
GGCTGCATGG
GATTGCAAAG
CTTCTACACA
TCGTTTCAGT
CTIGCTGGCCG
CCCCTGGTGC
GACGAGAAGG
GGGACGCCCT
CCCATCGCCA
GACTACAACA
GCCATCTGGA
GGCGGCTACA
TTCCGCGACC
AAGTCCCAGG
GAGTCCGCGT
GAGGTCCCCA
CCCGGCGCCC
CACTTCGAGG
CTGCAGACCT
TCCAACTGGG
GTGCGCAAGT
CTGAAGGCCG
AACACCACGT
CTIGGAGTTCG
GCGGACCTCT
TTCGAGGTGT
AAGGAGAACC
AACGACCTGT
TTCAACGACG
GGCTCCGTGA
CGCGAGGTCA
TGGTCGIGTG
GCTTITTATCA
AGCTGCTTGT
TTGCATCCCA
CTIGCTCACTIG
AACCTGTAAA
GGAGGATCCC
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GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGCCGCCG
TTCGCCGCGC
CCGGCTGAGC
CAGGGTCCIG
CGAGGCCGCC
GACAGGTGAG
CTACCAGTCA
GCCGCCGCTT
GCTGGCGCTIG
CTTGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTTTICTIG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGCCACTCGA
CACAACCCGC
GCTTCGCCGC
ACTTCACCCC
ACGCCAAGTG
TGTTCTGGGG
TCGCCCCGAA
ACACCTCCGG
CCTACAACAC
CCTTICACCGA
CGAAGGTCTT
ACTACAAGAT
TCGCCAACGA
CCGAGCAGGA
CGGCCGGCGG
CCTTICGACAA
TCTTCAACAC
AGTACTCCGC
TCTCCCICAA
AGCCGATCCT
TGACGAAGGC
AGCTGGTIGTA
CCCTICTGGTT
CCGCGTCCIC
CCTACTTCAC
CCTACTACAA
GCGACGTCGT
ACATGACGAC
AGTGACAATT
ATGGACTIGTT
AACAGCCTCA
GCTATTTIGCG
ACCGCAACTT
CCCCTCGCAC
CCAGCACTGC
GCGTICTCGAA

AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
CCACTCCTGC
TCGTGCGCGT
CACTGCTTCG
ACGTGGTICGC
TCCAACTGGT
GGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTTCGCCG
AGTGTTGCCA
ACCTCCTICCC
GAGGACAGCA
CGCTATGACA
GCAACACCGA
GCCGCTCCAG
GAGCTACCAA
GCTIGTGATC
AAACTCTAGA
CAAGATCAGC
CAACAAGGGC
GCACCTGTAC
CCACGCCACG
GCGCAACGAC
CTTCTTCAAC
CCCGGAGTCC
GTACCAGAAG
CTIGGTACGAG
CGAGATCTAC
GGGCTTCCIC
CCCCAGCAAG
CTCCTTCAAC
CCAGTCCCGC
CGACCCGACC
CTTCGTGCCC
CACCGAGTAC
GAACATCAGC
CAACAGCTAC
CGCCGTCAAC
CAAGGGCCTIG
CTTCTTCCIG
CAACCGCATG
GGTGTACGGC
GTCCACCAAC
GGGGGTGGAC
GGCAGCAGCA
GCCGCCACAC
GIGIGTTTGA
AATACCACCC
ATCTACGCTG
AGCCTTGGTT
AATGCTGATG
CAGAGCGCGC

ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
TCGAGCGCGC
CGCTGATGTC
TCCGGGCGGC
GGCTCTIGGGA
CCTICCAGCAG
ATTGTACAGA
TGGATGACGG
CTICTTITCCA
ATCTGAGGAC
TCCTTTGCAG
AGACCAATIC
GTGCCCAGCC
CTTCCAGCAA
TGATGCTTCG
GGCGAGCGCT
AGCCATATIC
GCACTCCGCT
ATATCAATGC
GCCTCCATGA
TGGATGAACG
TTCCAGTACA
TCCGACGACC
TCCGGCGCCT
GACACCATCG
GAGGAGCAGT
AACCCCGTGC
CCCTCCCAGA
TCCTCCGACG
GGCTACCAGT
TCCTACTGGG
CAGTACTICG
GTGGTGGACT
TACGGGAGCG
ACCAACCCCT
CAGGCCAACC
AACGCCGGCC
AACGTCGACC
ACCACCCAGA
GAGGACCCCG
GACCGCGGGA
AGCGTGAACA
TTGCTGGACC
ACCTACTTCA
AACCTGTTCT
GCTICGGATAG
TTGCTGCCTT
TCTIGTIGTGT
CCAGCATCCC
TCCTGCTATC
TGGGCTCCGC
CACGGGAAGT
AGAGGAACGC
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TGAAGGTICTC
TGCGCTTIGGT
GGTGGCAGGT
CGAATTCCTIT
TTCCCGGCGC
CATGGGCGCT
CAAAGACATT
ACACAGGCCA
TCAGTCACAA
CCGCTGCGGC
CCCCGTGCGC
GAACCTGAAC
CAAGGTGATG
GTCCCAGAAG
GCTGCCCGAC
GCAGTGGACC
CCTGGGCAAG
CGAGATCGGC
CGCCCTGAAC
GATGTCCAAG
CCCCTCCTGG
CATGCGCCGC
CTCCATCTGG
GCGCGCCGAG
CAAGCTGCCC
CTGGTCCGAC
GGAGTCCGCC
CCGCCGCGAG
CACCGGCGGC
CGCCGAGATC
CGCCGGCTCC
CTACAAGGAC
AGTATCGACA
TTGACCIGTG
GTACGCGCTT
CCCTTCCCIC
TCCCTCAGCG
GCCTIGTATIC
GTAGTGGGAT
TTGCTCCTTG
GGGGGTTCGA
GTITGCTCACT
CTIGCTTTICGC
CAGTICTGTAA
ATGTCGCGGG
TTCATAACAG
CCACCCCCCG
CCCGACCGGA
CACCAGCACA
ATCGGCCCTG
GCTAGGGATC
AGAGCCICTA
TCCTGTGTGA
GIGTAAAGCC
GCCCGCTTIC
GGGGAGAGGC
CTCGGTCGTT
CACAGAATCA
GAACCGTAAA
TCACAAAAAT
GGCGTTTCCC

GCCTICTIGTCG
TCTTCGICCA
GACAATGATC
TCTTGCGCTA
TGCATGCAAC
CCGATGCCGC
ATAGCGAGCT
CTCGAGCTTIG
CCCGCAAACA
GACCTGCGTC
GGGCGCGCCG
GTGCGCGGCA
GCCCAGGCCG
GCCGAGGAGG
TGGTCCGTGC
CTIGCTGGACT
ATCGTGCAGG
GCCGACCGCA
CACGTGCGCA
CGCAACCTGA
GGCGACGTGG
GACTGGCACG
GTIGATGATGG
ATCGGCCCCT
AAGCTGGACG
CTGGACGTGA
CCCATCTCCA
TGCGGCCGCG
CTGCCCGAGG
GTGCGCGGCC
GCCATGGACT
GACGACGACA
CACTCTGGAC
AATATCCCTIG
TTGCGAGTTG
GITTICATATC
CTIGCTCCTGC
TCCTGGTACT
GGGAACACAA
AGCCTTTICAT
ATTTAAAAGC
GGGAAAAGGA
GCAATCTGCC
TTGCCTCAGA
CGAGGACACC
TGACCATATT
GCCCTGGTGC
TCCCACCACC
ACCTGCTIGGC
AATTCCTTICT
GCTCCGAGTC
GAGTCGACCT
AATTGTTATC
TGGGGTGCCT
CAGTCGGGAA
GGTTITGCGTA
CGGCTGCGGC
GGGGATAACG
AAGGCCGCGT
CGACGCTCAA
CCTGGAAGCT

CACCTCAGCG
TTAGCGAAGC
GGTGGAGCTIG
TGACACTTCC
ACCGATGATG
TCCAGGGCGA
ACCAAAGCCA
TGATCGCACT
CTAGTATGGC
GCTCGGCGGG
CCTCCGCCAA
TCATCGCCAA
TGCCCAAGAT
ACGCCGCCcCC
TGCTGGCCGC
GGAAGCCCCG
ACGGCCTIGGT
CCGCCTCCAT
ACGCCGGCCT
TCTGGGTGGT
TGGAGGTGGA
TGCGCGACTA
ACAAGCACAC
ACTTCATGGA
ACGACACCGC
ACCAGCACGT
TCCTGGAGAA
ACTCCGTIGCT
CCTCCATCGA
GCACCCAGTIG
ACAAGGACCA
AGTGAATCGA
GCTGGTCGTIG
CCGCTTTTAT
CTAGCTGCTT
GCTTGCATCC
TCCTGCTCAC
GCAACCTGTA
ATGGAAAGCT
TCTCAGCCIC
TTGGAATGTT
CCATCAGCTIC
CTIGTTGAAAT
ATGTGGAATC
CGCCACTCGT
TCTCGAAGCT
TTGCGGAGGG
CCCGCGATGG
CCAGGCGAGC
GCCGCTCTGC
CGCAAACCCT
GCAGGCATGC
CGCTCACAAT
AATGAGTGAG
ACCTGTCGTG
TTGGGCGCTIC
GAGCGGTATC
CAGGAAAGAA
TGCTGGCGTT
GTICAGAGGTG
CCCTICGTIGCG
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CGGCATACAC
GTICCGGTTCA
ATGGTCGAAA
AGCAAAAGGT
CTTCGACCCC
GCGCTGTTTA
TATTCAAACA
CCGCTAAGGG
CACCGCATCC
CTCCGGGCCC
GGCCTCCAAG
GCCCACCTCC
CAACGGCGCC
CTCCTCCGCC
CGTGACCACC
CCGCCCCGAC
GTTCCGCCAG
CGAGACCCIG
GCTGGGCGAC
GACCAAGATG
CACCTGGGTG
CCGCACCGGC
CCGCAAGCTIG
GCACGCCGCC
CGACTACATC
GAACAACGTG
CCACGAGCTIG
GCAGTCCCIG
GTGCCAGCAC
GCGCCCCCGC
CGACGGCGAC
TAGATCTICTIT
TGATGGACTG
CAAACAGCCT
GIGCTATTIG
CAACCGCAAC
TGCCCCTCGC
AACCAGCACT
TAATTAAGAG
GATAACCTCC
GGTICGTGCG
CAAAAAACTT
CGCCACCACA
ATCTGCCCCC
ACAGCAGACC
CCCCAACGAG
CAGGTCAACC
GAAGAATCTIC
GTCAAACCAT
TACCCGGTGC
TGTCGCGTGG
AAGCTTGGCG
TCCACACAAC
CTAACTCACA
CCAGCTGCAT
TTCCGCTTCC
AGCTCACTCA
CATGTGAGCA
TTTCCATAGG
GCGAAACCCG
CTICTICCTIGTIT

CACAATAACC
CACACGTGCC
CGTTCACAGC
AGGGCGGGCT
CCGAAGCTCC
AATAGCCAGG
CCTAGATCAC
GGCGCCTCTT
ACTTTICICGG
CGGCGCCCAG
ACCATCGGCG
TCCTCCGCCG
AAGGTGGGCC
CCCCGCACCT
ATCTTICCTIGG
ATGCTGACCG
AACTTCICCA
ATGAACCACC
GGCTTCGGCG
CAGGTGCTGA
GGCGCCTCCG
CAGACCATCC
TCCAAGATGC
ATCGTGGACG
AAGTGGGGCC
AAGTACATCG
GCCTCCATGA
ACCGCCGTGG
CTGCTGCAGC
CGCGCCTCCG
TACAAGGACC
AAGGCAGCAG
TTGCCGCCAC
CAGTGTGTTIT
CGAATACCAC
TTATCTACGC
ACAGCCTTIGG
GCAATGCTGA
CICTTIGTTTIT
AAAGCCGCTC
TCTGGAACAA
GCCGCTCARAA
TTCATATTIGT
TGTGCGAGCC
ATTATGCTAC
CACCTCCATG
GGCATGGGGC
TCCCCGGGAT
ACCACACAAA
TTICTGTCCGA
CGGGGCTTGT
TAATCATGGT
ATACGAGCCG
TTAATTGCGT
TAATGAATCG
TCGCTCACTG
AAGGCGGTAA
AAAGGCCAGC
CTCCGCCCCC
ACAGGACTAT
CCGACCCTGC

ACCTGACGAA
ACGTTGGCGA
CTAGGGATAT
GCGAGACGGC
TTCGGGGCTIG
CCCCCGATTG
TACCACTTCT
CCICTICGTT
CGTITCAATGC
CGAGGCCCCT
AGGGCTCCGA
CCAAGCAGGG
TGAAGGCCGA
TCTACAACCA
CCGCCGAGAA
GCGCCTTCTC
TCCGCTCCTA
TGCAGGAGAC
CCACCCCCGA
TCGAGCACTA
GCAAGAACGG
TGCGCGCCAC
CCGAGGAGGT
AGGACTCCCG
TGACCCCCCG
GCIGGATCCT
CCCTGGAGTA
CCAACGACTG
TGGAGTGCGG
GCCCCACCTC
ACGACATCGA
CAGCTCGGAT
ACTTGCTGCC
GATCTIGIGT
CCCCAGCATC
TGTCCTGCTA
TTTGGGCTCC
TGCACGGGAA
CCAGAAGGAG
TAATTGTGGA
GCCCAGACTT
CCGCGTACCT
GACGCTTGAG
CATGCCAGGC
CTCACAATAG
CTCTGAGTGG
TACCGAAATC
GTGGGCCCAC
TATCCTTGGC
AGCAGGGGTT
TCGAGCTTGA
CATAGCTGTT
GAAGCATAAA
TGCGCTCACT
GCCAACGCGC
ACTCGCTGCG
TACGGTTATC
ARAANAGGCCAG
CTGACGAGCA
ARAAGATACCA
CGCTTACCGG
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ATACCTGTCC
GTATCTCAGT
TCAGCCCGAC
CGACTTATCG

SEQ ID NO: 238
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CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA
TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
CCGCGCGTGC
CATCACCAGG
CAAGAGGAGC
GCGGGCCAGC
CCGCAGTCGC
ACAACCACGA
CCTGCGAACA
GCACCGTGAT
AGTCGGGGAA
ACCGGTGAGA
TGTCACCTTT
GCTGGGGGTT
AAGGTAGGGC
ACCCCCCGAA
GITTAAATAG
AAACACCTAG
AAGGGGGCGC
TGCTGCAGGC
CGAACGAGAC
ACCCCAACGG

GCCTTTCTCC
TCGGTGTAGG
CGCTGCGCCT
C

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT
AGCAAAAACA
AATACTCATA
GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
GCCGCCAGCG
TCCATGAGGT
ATGAGGGAGG
ATCATCIGGC
CGCCGACCCT
GCCTTGICTA
GCTGTCCAGC
GGCGCGAGCC
CTICTGATCAG
GCCGACTTGT
TTGGCGAAGG
GGCGGATGCA
GGGCTGCGAG
GCTCCTTICGG
CCAGGCCCCC
ATCACTACCA
CICTTCCTICT
CTTCCTIGTIC
GTCCGACCGC
CCTGTIGGTAC

CTTCGGGAAG
TCGTTCGCTIC
TATCCGGTAA

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT
GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
CCTTIGGCCTT
CTGCCTTIGCG
ACTCCTGGTC
TCTGCCGCAC
GGCAGAGGAA
GGCAGAATCC
GACCCTCGCT
AGCGCCGCAC
TCTAAACCCC
TGTGCGCCAC
CATCGGCCTIC
CGCTCAGGTA
ACGGCTTICCC
GGCTGCATGG
GATTGCAAAG
CTTCTACACA
TCGTTTCAGT
CTIGCTGGCCG
CCCCTGGTGC
GACGAGAAGG
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CGTGGCGCTT
CAAGCTGGGC
CTATCGTICTIT

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGCCGCCG
TTCGCCGCGC
CCGGCTGAGC
CAGGGTCCIG
CGAGGCCGCC
GACAGGTGAG
CTACCAGTCA
GCCGCCGCTT
GCTGGCGCTIG
CTTGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTTTICTIG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGCCACTCGA
CACAACCCGC
GCTTCGCCGC
ACTTCACCCC
ACGCCAAGTG

TCTCATAGCT
TGTGTGCACG
GAGTCCAACC

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT
AAAGGGAATA
TTGAAGCATT
AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
CCACTCCTGC
TCGTGCGCGT
CACTGCTTCG
ACGTGGTICGC
TCCAACTGGT
GGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTTCGCCG
AGTGTTGCCA
ACCTCCTICCC
GAGGACAGCA
CGCTATGACA
GCAACACCGA
GCCGCTCCAG
GAGCTACCAA
GCTIGTGATC
AAACTCTAGA
CAAGATCAGC
CAACAAGGGC
GCACCTGTAC

CACGCIGTAG
AACCCCCCGT
CGGTAAGACA

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
TCGAGCGCGC
CGCTGATGTC
TCCGGGCGGC
GGCTCTIGGGA
CCTICCAGCAG
ATTGTACAGA
TGGATGACGG
CTICTTITCCA
ATCTGAGGAC
TCCTTTGCAG
AGACCAATIC
GTGCCCAGCC
CTTCCAGCAA
TGATGCTTCG
GGCGAGCGCT
AGCCATATIC
GCACTCCGCT
ATATCAATGC
GCCTCCATGA
TGGATGAACG
TTCCAGTACA
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ACCCGAACGA
TGACCAACTG
TCTCCGGCTC
ACCCGCGCCA
ACATCTCCTA
TGGCCGCCAA
AGTGGATCAT
ACCTGAAGTC
ACGAGTGCCC
TGATGTTICAT
TCGGCAGCTT
TCGGCAAGGA
CCCTGGGCAT
GGCGCTCCIC
CGGAGACGGA
CCTGGAGCCG
TGTCCAACAG
CGATCTCCAA
AGGAGTACCT
ACAGCAAGGT
ACCAGCCCTT
AGAACATCCT
TGACCACCGG
ACATCGACAA
TATCGACACA
GACCTGTGAA
ACGCGCTTTT
CTTCCCTICGT
CCTCAGCGCT
CIGTATTICIC
AGTGGGATGG
TGAAGGTICTC
TGCGCTTIGGT
GGTGGCAGGT
CGAATTCGGC
TCGTTGCTGC
GCAAACGCTG
TCCAAGGGAG
TCCTGCAAGG
TCACCAGCGG
TACGACCTAC
TGAAACTCCC
GCCAGCCAGG
CATGGGAGGT
TCAGCTATTT
CCTICGTIGTA
TCGCGCGAGG
TGGCACCTTT
CCAACCCTAG
ACTACCCTAA
TTCGTGCCCA
CGACCTCCTIT
GGCCACCGCA
GGGCTCCGGG
GCGCAAGCCC
CCCCGTGAAC
CTACTCCTAC
CACCGTGGAG
CGGCTTCTCC
GGTGACCGCC
GATCGAGACC

CACCGTCTGG
GGAGGACCAG
CATGGTGGTG
GCGCTGCGTG
CAGCCTGGAC
CTCCACCCAG
GACCGCGGCC
CTGGAAGCTG
CGGCCTGATC
CTCCATCAAC
CAACGGCACC
CTACTACGCC
CGCGTGGGCC
CATGTCCCIC
GCTGATCAAC
GTTCGCCACC
CACCGGCACC
GTICCGTGTIC
CCGCATGGGC
GAAGTTCGTG
CAAGAGCGAG
GGAGCTGTAC
GAACGCCCTIG
GTITCCAGGTG
CTCTGGACGC
TATCCCTIGCC
GCGAGTTIGCT
TTCATATCGC
GCTCCTGCTIC
CTIGGTACTGC
GAACACAAAT
GCCTICTIGTCG
TCTTCGICCA
GACAATGATC
CGACAGGACG
TGCTGGTTAG
GCGCCCGCGA
GCAAGAGCGC
CTGCGTGGTG
ACAAAGCACC
TGATGGCCCT
TGAAGGGACC
CTIGTACCTGT
GCAGGACAGC
CCTCTTCACG
CGGGCCCTIC
GCCGAGGGTT
TTTGCGATAA
GATCAGCGGC
TATCAGCCCG
AGACATTTCA
ACTGTTCTGT
TCCACTTICT
CCCCGGLCGLC
GCCCTGGACC
TCCTGCACCC
AAGGAGAAGT
ACCATCGCCA
ACCGACGGCT
CGCATGCACA
TGGTGCCAGT

GGGACGCCCT
CCCATCGCCA
GACTACAACA
GCCATCTGGA
GGCGGCTACA
TTCCGCGACC
AAGTCCCAGG
GAGTCCGCGT
GAGGTCCCCA
CCCGGCGCCC
CACTTCGAGG
CTGCAGACCT
TCCAACTGGG
GTGCGCAAGT
CTGAAGGCCG
AACACCACGT
CTIGGAGTTCG
GCGGACCTCT
TTCGAGGTGT
AAGGAGAACC
AACGACCTGT
TTCAACGACG
GGCTCCGTGA
CGCGAGGTCA
TGGTCGIGTG
GCTTITTATCA
AGCTGCTTGT
TTGCATCCCA
CTIGCTCACTIG
AACCTGTAAA
GGAGGATCCC
CACCTCAGCG
TTAGCGAAGC
GGTGGAGCTIG
CGCGTCAAAG
TGATTCCGCA
GCCGGGCCGG
CCGGGTCAGT
GAATTGGACG
GGTGTATCAG
AGATTICTTICA
ACCAGGGGCC
GATCGAGGCT
TCATGAAACG
AGCTGTAATT
CCTCAACCCT
TGGGACGGGC
TTTATGCAAT
GTAGGATTTIC
ACTGCCTIGAC
TTGTGGTIGCG
CGACAGAGCG
CGGCGTTCAA
CAGCGAGGCC
CCCTGCGCGC
CCGCCGACCG
TCATCGTIGCG
ACCTGCIGCA
TCGCCACCAC
TCGAGATICTA
CCGAGGGCCG
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TGTTCTGGGG
TCGCCCCGAA
ACACCTCCGG
CCTACAACAC
CCTTICACCGA
CGAAGGTCTT
ACTACAAGAT
TCGCCAACGA
CCGAGCAGGA
CGGCCGGCGG
CCTTICGACAA
TCTTCAACAC
AGTACTCCGC
TCTCCCICAA
AGCCGATCCT
TGACGAAGGC
AGCTGGTIGTA
CCCTICTGGTT
CCGCGTCCIC
CCTACTTCAC
CCTACTACAA
GCGACGTCGT
ACATGACGAC
AGTGACAATT
ATGGACTIGTT
AACAGCCTCA
GCTATTTIGCG
ACCGCAACTT
CCCCTCGCAC
CCAGCACTGC
GCGTICTCGAA
CGGCATACAC
GTICCGGTTCA
ATGGTCGAAA
GIGCTGGTCG
ACCCTIGATTT
CGGCGATGCG
TGAAGGGCTT
TGCAGGTCCT
GTICCGTGTCA
TCAAAAACGC
CTGAGTTGTT
GGCGGGAARAA
CCAACAATCG
GTCCCAAAAT
AGGTATGCGC
CGTCCCGARAA
GGACTGCTCT
GTAATCATTIC
GCCAGCGTCC
AAGCGTCCCC
GGCCCACAGG
TGCCCGCTGC
CCTCCCCGTIG
CGTGATCTCC
CCTGCGCGCC
CTCCTACGAG
GGAGGTGGCC
CCTGACCATG
CAAGTACCCC
CATCGGCACC

CCACGCCACG
GCGCAACGAC
CTTCTTCAAC
CCCGGAGTCC
GTACCAGAAG
CTIGGTACGAG
CGAGATCTAC
GGGCTTCCIC
CCCCAGCAAG
CTCCTTCAAC
CCAGTCCCGC
CGACCCGACC
CTTCGTGCCC
CACCGAGTAC
GAACATCAGC
CAACAGCTAC
CGCCGTCAAC
CAAGGGCCTIG
CTTCTTCCIG
CAACCGCATG
GGTGTACGGC
GTCCACCAAC
GGGGGTGGAC
GGCAGCAGCA
GCCGCCACAC
GIGIGTTTGA
AATACCACCC
ATCTACGCTG
AGCCTTGGTT
AATGCTGATG
CAGAGCGCGC
CACAATAACC
CACACGTGCC
CGTTCACAGC
TGTATGCCCT
TGGCGTCTTA
GTGCCCCACG
TACGCGCAAG
GCTGAAGTTIC
TCCACTCTAA
CTGAGACACT
CCTTCCCCCC
TAGGCTTCGT
CACAATTCAT
TCTGGTCTAC
GCATGCGGTC
TGCAGTIGCA
GCAAAATTCT
GTICCTGATGG
ACTTTTGTGC
AGTTACGCTC
CCGGTCGCAG
GGCGACCTGC
CGCGGGCGCG
GCCGACCAGG
GGCCGCCTGA
GTIGGGCATCA
TGCAACCACG
CGCAAGCTGC
GCCTIGGTCCG
CGCCGCGACT

TCCGACGACC
TCCGGCGCCT
GACACCATCG
GAGGAGCAGT
AACCCCGTGC
CCCTCCCAGA
TCCTCCGACG
GGCTACCAGT
TCCTACTGGG
CAGTACTICG
GTGGTGGACT
TACGGGAGCG
ACCAACCCCT
CAGGCCAACC
AACGCCGGCC
AACGTCGACC
ACCACCCAGA
GAGGACCCCG
GACCGCGGGA
AGCGTGAACA
TTGCTGGACC
ACCTACTTCA
AACCTGTTCT
GCTICGGATAG
TTGCTGCCTT
TCTIGTIGTGT
CCAGCATCCC
TCCTGCTATC
TGGGCTCCGC
CACGGGAAGT
AGAGGAACGC
ACCTGACGAA
ACGTTGGCGA
CTAGGGATAT
GGCCGGCAGG
TTITIGGCGTG
GCTIGCCGGAA
GTACAGCCGC
CTCCACCGCC
AGAACTCGAC
TGCCCAGGAT
GTGGCGAGCT
GTGCTCAGGT
GTCAAGCTAA
CGGGGGTGAT
GCCGCGCAAC
CCCGGATGCG
GGCTCIGTICG
GGAGCTACCG
ACACATTCCA
ACCTIGTTTCC
CCACTAGTAT
GTCGCTICGGC
CCTICCCAGCT
GCTICCATCTC
TGGAGGACGG
ACAAGACCGC
TGCAGAAGTG
ACCTGATCIG
ACGTGGTGGA
GGATCCTGCG



6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301
9361

CGACTCCGCC
GGACACCCGC
CCCCCGCGAG
CAAGCTGGAG
GGACATGAAC
CCAGGAGATC
CCAGCAGGAC
CAAGTTCACC
GTITCCTGCAC
GTGGCGCAAG
CGACATCGAC
AGCTCGGATA
CTTGCTGCCT
ATCTIGIGTG
CCCAGCATCC
GTICCTGCTAT
TTGGGCTICCG
GCACGGGAAG
CAGAAGGAGT
AATTGTGGAG
CCCAGACTTIG
CGCGTACCTIC
ACGCTTGAGC
ATGCCAGGCA
TCACAATAGT
TCTGAGTIGGC
ACCGAAATCC
TGGGCCCACC
ATCCTTGGCA
GCAGGGGTTG
CGAGCTTGAA
ATAGCTGTTT
AAGCATAAAG
GCGCTCACTG
CCAACGCGCG
CTCGCTGCGC
ACGGTTATCC
AAAGGCCAGG
TGACGAGCAT
AAGATACCAG
GCTTACCGGA
ACGCTIGTAGG
ACCCCCCGTT
GGTAAGACAC

SEQ ID NO: 239

pSZ1451

61
121
181
241
301
361
421
481
541
601
661

CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG

ACCAACGAGG
CGCCTGCAGC
CCCCGCCTGG
GACCCCGCCC
CAGCACGTGA
ATCGACACCC
GACATCGTGG
GGCACCAACG
ATGCTGCGCC
AAGTCCTICCC
TACAAGGACG
GTATCGACAC
TGACCTGTGA
TACGCGCTTT
CCTTICCCTCG
CCCTCAGCGC
CCTGTATTICT
TAGTGGGATG
TGCTCCTITGA
GGGGTTCGAA
TTGCTCACTG
TGCTTTCGCG
AGTCTGTAAT
TGTCGCGGGC
TCATAACAGT
CACCCCCCGG
CCGACCGGAT
ACCAGCACAA
TCGGCCCTGA
CTAGGGATCG
GAGCCTCTAG
CCTGTGTGAA
TGTAAAGCCT
CCCGCTTTCC
GGGAGAGGCG
TCGGTCGTTC
ACAGAATCAG
AACCGTAAAA
CACAAAAATC
GCGTTTCCCC
TACCTGICCG
TATCTCAGTT
CAGCCCGACC
GACTTATCGC

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA

TGATCGGCCG
GCGTGACCGA
CCTTICCCCGA
AGTACTCCAT
ACAACGTGAC
ACGAGCTIGCA
ACTCCCTIGAC
GCTCCGCCAT
TGTCCGAGAA
GCATGGACTA
ACGACGACAA
ACTCTGGACG
ATATCCCTGC
TGCGAGTTGC
TTTCATATCG
TGCTCCTIGCT
CCTGGTACTIG
GGAACACARAA
GCCTTTCATT
TTTAAAAGCT
GGAAAAGGAC
CAATCTGCCC
TGCCTCAGAA
GAGGACACCC
GACCATATTT
CCCTIGGTGCT
CCCACCACCC
CCTGCTGGCC
ATTCCTICTG
CTCCGAGTCC
AGTCGACCTG
ATTGTTATCC
GGGGTGCCTA
AGTCGGGAAA
GTITTIGCGTAT
GGCTGCGGCG
GGGATAACGC
AGGCCGCGTT
GACGCTCAAG
CTGGAAGCTIC
CCTTTCTCCC
CGGTGTAGGT
GCTGCGCCTT

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA

144

CGCCACCTCC
CGAGGTGCGC
GGAGAACAAC
GCTGGAGCTIG
CTACATCGGC
GGTGATCACC
CACCTCCGAG
GTCCTCCATC
CGGCCAGGAG
CAAGGACCAC
GTGAATCGAT
CTIGGTCGTGT
CGCTTTTATIC
TAGCTGCTTG
CTTGCATCCC
CCTGCTCACT
CAACCTGTAA
TGGAAAGCTT
CTCAGCCTCG
TGGAATGTTG
CATCAGCTCC
TGTTGAAATC
TGTGGAATCA
GCCACTCGTA
CTCGAAGCTIC
TGCGGAGGGC
CCGCGATGGG
CAGGCGAGCG
CCGCTCTGCT
GCAAACCCTT
CAGGCATGCA
GCTCACAATT
ATGAGTGAGC
CCTGTCGTGC
TGGGCGCTCT
AGCGGTATCA
AGGAAAGAAC
GCTGGCGTTT
TCAGAGGTGG
CCTCGTGCGC
TTCGGGAAGC
CGTTICGCTCC
ATCCGGTAAC

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC

AAGTGGGTGA
GACGAGTACC
TCCTCCCTGA
AAGCCCCGCC
TGGGTGCTGG
CTGGACTACC
ATCCCCGACG
CAGGGCCACA
ATCAACCGCG
GACGGCGACT
AGATCTCTTA
GATGGACTGT
AAACAGCCTC
TGCTATTTGC
AACCGCAACT
GCCCCTCGCA
ACCAGCACTG
AATTAAGAGC
ATAACCTICCA
GTTCGTGCGT
AAAARACTTG
GCCACCACAT
TCTGCCCCCT
CAGCAGACCA
CCCAACGAGC
AGGTCAACCG
AAGAATCTCT
TCAAACCATA
ACCCGGTIGCT
GTCGCGTGGC
AGCTTGGCGT
CCACACAACA
TAACTCACAT
CAGCTGCATT
TCCGCTTCCT
GCTCACTCAA
ATGTGAGCAA
TTCCATAGGC
CGAAACCCGA
TCTCCTGTTIC
GTIGGCGCTTT
AAGCTGGGCT
TATCGTICTTG

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT

TGATGAACCA
TGGIGTTICIG
AGAAGATCCC
GCGCCGACCT
AGTCCATCCC
GCCGCGAGTG
ACCCCATCIC
ACGAGTCCCA
GCCGCACCCA
ACAAGGACCA
AGGCAGCAGC
TGCCGCCACA
AGTGTIGTTIG
GAATACCACC
TATCTACGCT
CAGCCTTGGT
CAATGCTGAT
TCTIGTTTIC
AAGCCGCTCT
CTGGAACAAG
CCGCTCAAAC
TCATATTIGIG
GTGCGAGCCC
TTATGCTACC
ACCTCCATGC
GCATGGGGCT
CCCCGGGATG
CCACACAAAT
TCTGTCCGAA
GGGGCTTGTT
AATCATGGTIC
TACGAGCCGG
TAATTGCGTT
AATGAATCGG
CGCTCACTGA
AGGCGGTAAT
AAGGCCAGCA
TCCGCCCCCC
CAGGACTATA
CGACCCTGCC
CTCATAGCTC
GTGTGCACGA
AGTCCAACCC

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG



721

781

841

901

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
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

TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA
TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
CCGCGCGTGC
CATCACCAGG
CAAGAGGAGC
GCGGGCCAGC
CCGCAGTCGC
ACAACCACGA
CCTGCGAACA
GCACCGTGAT
AGTCGGGGAA
ACCGGTGAGA
TGTCACCTTT
GCTGGGGGTT
AAGGTAGGGC
ACCCCCCGAA
GITTAAATAG
AAACACCTAG
AAGGGGGCGC
TGCTGCAGGC
CGAACGAGAC
ACCCCAACGG
ACCCGAACGA
TGACCAACTG
TCTCCGGCTC
ACCCGCGCCA
ACATCTCCTA
TGGCCGCCAA
AGTGGATCAT
ACCTGAAGTC
ACGAGTGCCC
TGATGTTICAT
TCGGCAGCTT
TCGGCAAGGA
CCCTGGGCAT
GGCGCTCCIC
CGGAGACGGA
CCTGGAGCCG
TGTCCAACAG
CGATCTCCAA
AGGAGTACCT
ACAGCAAGGT
ACCAGCCCTT

TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT
AGCAAAAACA
AATACTCATA
GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
GCCGCCAGCG
TCCATGAGGT
ATGAGGGAGG
ATCATCIGGC
CGCCGACCCT
GCCTTGICTA
GCTGTCCAGC
GGCGCGAGCC
CTICTGATCAG
GCCGACTTGT
TTGGCGAAGG
GGCGGATGCA
GGGCTGCGAG
GCTCCTTICGG
CCAGGCCCCC
ATCACTACCA
CICTTCCTICT
CTTCCTIGTIC
GTCCGACCGC
CCTGTIGGTAC
CACCGTCTGG
GGAGGACCAG
CATGGTGGTG
GCGCTGCGTG
CAGCCTGGAC
CTCCACCCAG
GACCGCGGCC
CTGGAAGCTG
CGGCCTGATC
CTCCATCAAC
CAACGGCACC
CTACTACGCC
CGCGTGGGCC
CATGTCCCIC
GCTGATCAAC
GTTCGCCACC
CACCGGCACC
GTICCGTGTIC
CCGCATGGGC
GAAGTTCGTG
CAAGAGCGAG

ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT
GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
CCTTIGGCCTT
CTGCCTTIGCG
ACTCCTGGTC
TCTGCCGCAC
GGCAGAGGAA
GGCAGAATCC
GACCCTCGCT
AGCGCCGCAC
TCTAAACCCC
TGTGCGCCAC
CATCGGCCTIC
CGCTCAGGTA
ACGGCTTICCC
GGCTGCATGG
GATTGCAAAG
CTTCTACACA
TCGTTTCAGT
CTIGCTGGCCG
CCCCTGGTGC
GACGAGAAGG
GGGACGCCCT
CCCATCGCCA
GACTACAACA
GCCATCTGGA
GGCGGCTACA
TTCCGCGACC
AAGTCCCAGG
GAGTCCGCGT
GAGGTCCCCA
CCCGGCGCCC
CACTTCGAGG
CTGCAGACCT
TCCAACTGGG
GTGCGCAAGT
CTGAAGGCCG
AACACCACGT
CTIGGAGTTCG
GCGGACCTCT
TTCGAGGTGT
AAGGAGAACC
AACGACCTGT

145

CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGCCGCCG
TTCGCCGCGC
CCGGCTGAGC
CAGGGTCCIG
CGAGGCCGCC
GACAGGTGAG
CTACCAGTCA
GCCGCCGCTT
GCTGGCGCTIG
CTTGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTTTICTIG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGCCACTCGA
CACAACCCGC
GCTTCGCCGC
ACTTCACCCC
ACGCCAAGTG
TGTTCTGGGG
TCGCCCCGAA
ACACCTCCGG
CCTACAACAC
CCTTICACCGA
CGAAGGTCTT
ACTACAAGAT
TCGCCAACGA
CCGAGCAGGA
CGGCCGGCGG
CCTTICGACAA
TCTTCAACAC
AGTACTCCGC
TCTCCCICAA
AGCCGATCCT
TGACGAAGGC
AGCTGGTIGTA
CCCTICTGGTT
CCGCGTCCIC
CCTACTTCAC
CCTACTACAA

GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT
AAAGGGAATA
TTGAAGCATT
AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
CCACTCCTGC
TCGTGCGCGT
CACTGCTTCG
ACGTGGTICGC
TCCAACTGGT
GGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTTCGCCG
AGTGTTGCCA
ACCTCCTICCC
GAGGACAGCA
CGCTATGACA
GCAACACCGA
GCCGCTCCAG
GAGCTACCAA
GCTIGTGATC
AAACTCTAGA
CAAGATCAGC
CAACAAGGGC
GCACCTGTAC
CCACGCCACG
GCGCAACGAC
CTTCTTCAAC
CCCGGAGTCC
GTACCAGAAG
CTIGGTACGAG
CGAGATCTAC
GGGCTTCCIC
CCCCAGCAAG
CTCCTTCAAC
CCAGTCCCGC
CGACCCGACC
CTTCGTGCCC
CACCGAGTAC
GAACATCAGC
CAACAGCTAC
CGCCGTCAAC
CAAGGGCCTIG
CTTCTTCCIG
CAACCGCATG
GGTGTACGGC

GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
TCGAGCGCGC
CGCTGATGTC
TCCGGGCGGC
GGCTCTIGGGA
CCTICCAGCAG
ATTGTACAGA
TGGATGACGG
CTICTTITCCA
ATCTGAGGAC
TCCTTTGCAG
AGACCAATIC
GTGCCCAGCC
CTTCCAGCAA
TGATGCTTCG
GGCGAGCGCT
AGCCATATIC
GCACTCCGCT
ATATCAATGC
GCCTCCATGA
TGGATGAACG
TTCCAGTACA
TCCGACGACC
TCCGGCGCCT
GACACCATCG
GAGGAGCAGT
AACCCCGTGC
CCCTCCCAGA
TCCTCCGACG
GGCTACCAGT
TCCTACTGGG
CAGTACTICG
GTGGTGGACT
TACGGGAGCG
ACCAACCCCT
CAGGCCAACC
AACGCCGGCC
AACGTCGACC
ACCACCCAGA
GAGGACCCCG
GACCGCGGGA
AGCGTGAACA
TTGCTGGACC



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
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981

AGAACATCCT
TGACCACCGG
ACATCGACAA
TATCGACACA
GACCTGTGAA
ACGCGCTTTT
CTTCCCTICGT
CCTCAGCGCT
CIGTATTICIC
AGTGGGATGG
TGAAGGTICTC
TGCGCTTIGGT
GGTGGCAGGT
CGAATTCGGC
TCGTTGCTGC
GCAAACGCTG
TCCAAGGGAG
TCCTGCAAGG
TCACCAGCGG
TACGACCTAC
TGAAACTCCC
GCCAGCCAGG
CATGGGAGGT
TCAGCTATTT
CCTICGTIGTA
TCGCGCGAGG
TGGCACCTTT
CCAACCCTAG
ACTACCCTAA
TTCGTGCCCA
CGACCTCCTIT
GGCCACCGCA
GGGCTCCGGG
CGAGCAGCCC
CCGCCTGCGC
CCGCTGCTAC
GCAGGAGGTG
CACCACCACC
CTACCGCTAC
CAAGGTGGGC
CCGCGCCACC
CGACGACGTG
CGAGGAGAAC
CCGCCTGGGC
GACCTACATC
GCAGGCCATC
GACCTCCCGC
CGTGTCCCCC
CGGCTCCGGC
CATGGACTAC
CGACGACAAG
CTCTGGACGC
TATCCCTIGCC
GCGAGTTIGCT
TTCATATCGC
GCTCCTGCTIC
CTIGGTACTGC
GAACACAAAT
CCTTTCATIC
TTAAAAGCTT
GAAAAGGACC

GGAGCTGTAC
GAACGCCCTIG
GTITCCAGGTG
CTCTGGACGC
TATCCCTIGCC
GCGAGTTIGCT
TTCATATCGC
GCTCCTGCTIC
CTIGGTACTGC
GAACACAAAT
GCCTICTIGTCG
TCTTCGICCA
GACAATGATC
CGACAGGACG
TGCTGGTTAG
GCGCCCGCGA
GCAAGAGCGC
CTGCGTGGTG
ACAAAGCACC
TGATGGCCCT
TGAAGGGACC
CTIGTACCTGT
GCAGGACAGC
CCTCTTCACG
CGGGCCCTIC
GCCGAGGGTT
TTTGCGATAA
GATCAGCGGC
TATCAGCCCG
AGACATTTCA
ACTGTTCTGT
TCCACTTICT
CCCCGGLCGLC
TCCGGCGTGG
CTGGGCTCCC
GAGGTGGGCA
GGCGGCAACC
ATGCGCAAGC
CCCGCCTIGGT
ACCCGCCGCG
TCCAAGTGGG
CGCGAGGAGT
AACAACTCCA
CTIGGTGCCCC
GGCTGGGCCC
ACCCTGGACT
GAGCCCCTGG
AAGAAGGACG
CTGGAGATCA
AAGGACCACG
TGAATCGATA
TGGTCGIGTG
GCTTITTATCA
AGCTGCTTGT
TTGCATCCCA
CTIGCTCACTG
AACCTGTAAA
GGAAAGCTTA
TCAGCCICGA
GGAATGTTGG
ATCAGCTICCA

TTCAACGACG
GGCTCCGTGA
CGCGAGGTCA
TGGTCGIGTG
GCTTITTATCA
AGCTGCTTGT
TTGCATCCCA
CTIGCTCACTIG
AACCTGTAAA
GGAGGATCCC
CACCTCAGCG
TTAGCGAAGC
GGTGGAGCTIG
CGCGTCAAAG
TGATTCCGCA
GCCGGGCCGG
CCGGGTCAGT
GAATTGGACG
GGTGTATCAG
AGATTICTTICA
ACCAGGGGCC
GATCGAGGCT
TCATGAAACG
AGCTGTAATT
CCTCAACCCT
TGGGACGGGC
TTTATGCAAT
GTAGGATTTIC
ACTGCCTIGAC
TTGTGGTIGCG
CGACAGAGCG
CGGCGTTCAA
CAGCGAGGCC
CCTCCCTIGCG
TGACCGAGGA
TCAACAAGAC
ACGCCCAGGG
TGCACCTGAT
CCGACGTGAT
ACTGGATCCT
TGATGATGAA
ACCTGGTIGTT
TGAAGAAGAT
GCCGCTCCGA
TGGAGTCCAT
ACCGCCGCGA
GCAACGCCGC
AGCAGGACCT
ACCGCTGCCG
ACGGCGACTA
GATCTCTTAA
ATGGACTIGTT
AACAGCCTCA
GCTATTTIGCG
ACCGCAACTT
CCCCTCGCAC
CCAGCACTGC
ATTAAGAGCT
TAACCTCCAA
TTCGTGCGTIC
AAAAACTTGC

146

GCGACGTCGT
ACATGACGAC
AGTGACAATT
ATGGACTIGTT
AACAGCCTCA
GCTATTTIGCG
ACCGCAACTT
CCCCTCGCAC
CCAGCACTGC
GCGTICTCGAA
CGGCATACAC
GTICCGGTTCA
ATGGTCGAAA
GIGCTGGTCG
ACCCTIGATTT
CGGCGATGCG
TGAAGGGCTT
TGCAGGTCCT
GTICCGTGTCA
TCAAAAACGC
CTGAGTTGTT
GGCGGGAARAA
CCAACAATCG
GTCCCAAAAT
AGGTATGCGC
CGTCCCGARAA
GGACTGCTCT
GTAATCATTIC
GCCAGCGTCC
AAGCGTCCCC
GGCCCACAGG
TGCCCGCTGC
CCTCCCCGTIG
CGAGGCCGAC
CGGCCTGTCC
CGCCACCATC
CGTGGGCTTIC
CTGGGTGACC
CGAGATCGAG
GAAGGACTAC
CGAGGACACC
CTGCCCCCGC
CCCCAAGCTIG
CCTGGACATG
CCCCCCCGAG
GTGCCAGCGC
CGGCGTGAAG
GTCCCGCTTIC
CACCGAGTGG
CAAGGACCAC
GGCAGCAGCA
GCCGCCACAC
GIGIGTTTGA
AATACCACCC
ATCTACGCTG
AGCCTTGGTT
AATGCTGATG
CTTGTITTTCC
AGCCGCICTA
TGGAACAAGC
CGCTCAAACC

GTCCACCAAC
GGGGGTGGAC
GGCAGCAGCA
GCCGCCACAC
GIGIGTTTGA
AATACCACCC
ATCTACGCTG
AGCCTTGGTT
AATGCTGATG
CAGAGCGCGC
CACAATAACC
CACACGTGCC
CGTTCACAGC
TGTATGCCCT
TGGCGTCTTA
GTGCCCCACG
TACGCGCAAG
GCTGAAGTTIC
TCCACTCTAA
CTGAGACACT
CCTTCCCCCC
TAGGCTTCGT
CACAATTCAT
TCTGGTCTAC
GCATGCGGTC
TGCAGTIGCA
GCAAAATTCT
GTICCTGATGG
ACTTTTGTGC
AGTTACGCTC
CCGGTCGCAG
GGCGACCTGC
CGCGGGCGCG
AAGGAGAAGT
TACAAGGAGA
GAGACCATCG
TCCACCGACG
GCCCGCATGC
ACCTGGGTGC
GCCAACGGCG
CGCCGCCTGC
ACCCTIGCGCC
GAGGACCCCG
AACAAGCACG
ATCATCGACA
GACGACATCG
TTCAAGGAGA
ATGCACCTGC
CGCAAGAAGC
GACATCGACT
GCTCGGATAG
TTGCTGCCTT
TCTTGTGTGT
CCAGCATCCC
TCCTGCTATC
TGGGCTCCGC
CACGGGAAGT
AGAAGGAGTT
ATTGTGGAGG
CCAGACTTGT
GCGTACCTCT

ACCTACTTCA
AACCTGTTCT
GCTICGGATAG
TTGCTGCCTT
TCTIGTIGTGT
CCAGCATCCC
TCCTGCTATC
TGGGCTCCGC
CACGGGAAGT
AGAGGAACGC
ACCTGACGAA
ACGTTGGCGA
CTAGGGATAT
GGCCGGCAGG
TTITIGGCGTG
GCTIGCCGGAA
GTACAGCCGC
CTCCACCGCC
AGAACTCGAC
TGCCCAGGAT
GTGGCGAGCT
GTGCTCAGGT
GTCAAGCTAA
CGGGGGTGAT
GCCGCGCAAC
CCCGGATGCG
GGCTCIGTICG
GGAGCTACCG
ACACATTCCA
ACCTIGTTTCC
CCACTAGTAT
GTCGCTICGGC
CCGCCACCGG
CCCTGGGCAA
AGTTCGTGAT
CCAACCTGCT
GCTTCGCCAC
ACATCGAGAT
AGGGCGAGGG
AGGTGATCGG
AGAAGGTGTIC
TGGCCTTCCC
CCGAGTACTC
TGAACAACGT
CCCACGAGCT
TGGACTCCCT
TCAACGGCTIC
TGCGCTCCGC
CCGCCAAGCG
ACAAGGACGA
TATCGACACA
GACCTGTGAA
ACGCGCTTTIT
CTTICCCTCGT
CCTICAGCGCT
CTGTATTICTC
AGTGGGATGG
GCTICCTITGAG
GGGTTCGAAT
TGCTCACTGG
GCTITTCGCGC



8041
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301

AATCTGCCCT
GCCTCAGAAT
AGGACACCCG
ACCATATTTC
CCTGGTGCTT
CCACCACCCC
CTIGCTGGCCC
TTCCTTCTGC
TCCGAGTICCG
GTCGACCTGC
TTIGTTATCCG
GGGTGCCTAA
GTCGGGAAAC
TTTGCGTATT
GCTGCGGCGA
GGATAACGCA
GGCCGCGTTIG
ACGCTCAAGT
TGGAAGCTCC
CTTICTCCCT
GGTGTAGGTIC
CTGCGCCTTA

SEQ ID NO: 240

pSZ1452

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

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981

CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA
TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
CCGCGCGTGC
CATCACCAGG

GTITGAAATCG
GTIGGAATCAT
CCACTCGTAC
TCGAAGCTCC
GCGGAGGGCA
CGCGATGGGA
AGGCGAGCGT
CGCTICTIGCTA
CAAACCCTIG
AGGCATGCAA
CTCACAATIC
TGAGTGAGCT
CTIGICGTIGCC
GGGCGCTICTT
GCGGTATCAG
GGAAAGAACA
CTIGGCGTTTIT
CAGAGGTGGC
CTCGTGCGCT
TCGGGAAGCG
GTTCGCTCCA
TCCGGTAACT

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT
AGCAAAAACA
AATACTCATA
GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
GCCGCCAGCG
TCCATGAGGT

CCACCACATT
CTGCCCCCIG
AGCAGACCAT
CCAACGAGCA
GGTCAACCGG
AGAATCICTC
CAAACCATAC
CCCGGTGCTT
TCGCGTGGCG
GCTIGGCGTA
CACACAACAT
AACTCACATT
AGCTGCATTA
CCGCTTCCIC
CTCACTCARAA
TGTGAGCAAA
TCCATAGGCT
GAAACCCGAC
CTCCTGTTCC
TGGCGCTTIC
AGCTGGGCTG
ATCGICTITGA

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT
GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
CCTTIGGCCTT
CTGCCTTIGCG

147

CATATTGTGA
TGCGAGCCCA
TATGCTACCT
CCTCCATGCT
CATGGGGCTA
CCCGGGATGT
CACACAAATA
CTGTCCGAAG
GGGCTTGTTIC
ATCATGGTCA
ACGAGCCGGA
AATTGCGTTG
ATGAATCGGC
GCTCACTGAC
GGCGGTAATA
AGGCCAGCAA
CCGCCCCCCT
AGGACTATAA
GACCCTGCCG
TCATAGCTCA
TGTGCACGAA
GTCCAACCCG

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCGCCGCCG
TTCGCCGCGC
CCGGCTGAGC

CGCTTGAGCA
TGCCAGGCAT
CACAATAGTT
CTGAGTGGCC
CCGAAATCCC
GGGCCCACCA
TCCTTGGCAT
CAGGGGTTGC
GAGCTTGAAG
TAGCTGTTTIC
AGCATAAAGT
CGCTCACTGC
CAACGCGCGG
TCGCTGCGCT
CGGTTATCCA
AAGGCCAGGA
GACGAGCATC
AGATACCAGG
CTTACCGGAT
CGCTGTAGGT
CCCCCCGTTIC
GTAAGACACG

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT
AAAGGGAATA
TTGAAGCATT
AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
CCACTCCTGC
TCGTGCGCGT
CACTGCTTCG

GTCTGTAATT
GTCGCGGGCG
CATAACAGTG
ACCCCCCGGC
CGACCGGATC
CCAGCACAAC
CGGCCCTGAA
TAGGGATCGC
AGCCTCTAGA
CTGTGIGAAA
GTAAAGCCTG
CCGCTTITCCA
GGAGAGGCGG
CGGTCGTICG
CAGAATCAGG
ACCGTAAARA
ACAAAAATCG
CGTITTCCCCC
ACCTGTCCGC
ATCTCAGTIC
AGCCCGACCG
ACTTATCGC

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
TCGAGCGCGC
CGCTGATGTC
TCCGGGCGGC



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
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641

CAAGAGGAGC
GCGGGCCAGC
CCGCAGTCGC
ACAACCACGA
CCTGCGAACA
GCACCGTGAT
AGTCGGGGAA
ACCGGTGAGA
TGTCACCTTT
GCTGGGGGTT
AAGGTAGGGC
ACCCCCCGAA
GITTAAATAG
AAACACCTAG
AAGGGGGCGC
TGCTGCAGGC
CGAACGAGAC
ACCCCAACGG
ACCCGAACGA
TGACCAACTG
TCTCCGGCTC
ACCCGCGCCA
ACATCTCCTA
TGGCCGCCAA
AGTGGATCAT
ACCTGAAGTC
ACGAGTGCCC
TGATGTTICAT
TCGGCAGCTT
TCGGCAAGGA
CCCTGGGCAT
GGCGCTCCIC
CGGAGACGGA
CCTGGAGCCG
TGTCCAACAG
CGATCTCCAA
AGGAGTACCT
ACAGCAAGGT
ACCAGCCCTT
AGAACATCCT
TGACCACCGG
ACATCGACAA
TATCGACACA
GACCTGTGAA
ACGCGCTTTT
CTTCCCTICGT
CCTCAGCGCT
CIGTATTICIC
AGTGGGATGG
TGAAGGTICTC
TGCGCTTIGGT
GGTGGCAGGT
CGAATTCGGC
TCGTTGCTGC
GCAAACGCTG
TCCAAGGGAG
TCCTGCAAGG
TCACCAGCGG
TACGACCTAC
TGAAACTCCC
GCCAGCCAGG

ATGAGGGAGG
ATCATCIGGC
CGCCGACCCT
GCCTTGICTA
GCTGTCCAGC
GGCGCGAGCC
CTICTGATCAG
GCCGACTTGT
TTGGCGAAGG
GGCGGATGCA
GGGCTGCGAG
GCTCCTTICGG
CCAGGCCCCC
ATCACTACCA
CICTTCCTICT
CTTCCTIGTIC
GTCCGACCGC
CCTGTIGGTAC
CACCGTCTGG
GGAGGACCAG
CATGGTGGTG
GCGCTGCGTG
CAGCCTGGAC
CTCCACCCAG
GACCGCGGCC
CTGGAAGCTG
CGGCCTGATC
CTCCATCAAC
CAACGGCACC
CTACTACGCC
CGCGTGGGCC
CATGTCCCIC
GCTGATCAAC
GTTCGCCACC
CACCGGCACC
GTICCGTGTIC
CCGCATGGGC
GAAGTTCGTG
CAAGAGCGAG
GGAGCTGTAC
GAACGCCCTIG
GTITCCAGGTG
CTCTGGACGC
TATCCCTIGCC
GCGAGTTIGCT
TTCATATCGC
GCTCCTGCTIC
CTIGGTACTGC
GAACACAAAT
GCCTICTIGTCG
TCTTCGICCA
GACAATGATC
CGACAGGACG
TGCTGGTTAG
GCGCCCGCGA
GCAAGAGCGC
CTGCGTGGTG
ACAAAGCACC
TGATGGCCCT
TGAAGGGACC
CTIGTACCTGT

ACTCCTGGTC
TCTGCCGCAC
GGCAGAGGAA
GGCAGAATCC
GACCCTCGCT
AGCGCCGCAC
TCTAAACCCC
TGTGCGCCAC
CATCGGCCTIC
CGCTCAGGTA
ACGGCTTICCC
GGCTGCATGG
GATTGCAAAG
CTTCTACACA
TCGTTTCAGT
CTIGCTGGCCG
CCCCTGGTGC
GACGAGAAGG
GGGACGCCCT
CCCATCGCCA
GACTACAACA
GCCATCTGGA
GGCGGCTACA
TTCCGCGACC
AAGTCCCAGG
GAGTCCGCGT
GAGGTCCCCA
CCCGGCGCCC
CACTTCGAGG
CTGCAGACCT
TCCAACTGGG
GTGCGCAAGT
CTGAAGGCCG
AACACCACGT
CTIGGAGTTCG
GCGGACCTCT
TTCGAGGTGT
AAGGAGAACC
AACGACCTGT
TTCAACGACG
GGCTCCGTGA
CGCGAGGTCA
TGGTCGIGTG
GCTTITTATCA
AGCTGCTTGT
TTGCATCCCA
CTIGCTCACTIG
AACCTGTAAA
GGAGGATCCC
CACCTCAGCG
TTAGCGAAGC
GGTGGAGCTIG
CGCGTCAAAG
TGATTCCGCA
GCCGGGCCGG
CCGGGTCAGT
GAATTGGACG
GGTGTATCAG
AGATTICTTICA
ACCAGGGGCC
GATCGAGGCT

148

CAGGGTCCIG
CGAGGCCGCC
GACAGGTGAG
CTACCAGTCA
GCCGCCGCTT
GCTGGCGCTIG
CTTGCGCGTT
CCCCCACACC
GGCCTGCAGA
CCCTTTICTIG
GGCGCTGCAT
GCGCTCCGAT
ACATTATAGC
GGCCACTCGA
CACAACCCGC
GCTTCGCCGC
ACTTCACCCC
ACGCCAAGTG
TGTTCTGGGG
TCGCCCCGAA
ACACCTCCGG
CCTACAACAC
CCTTICACCGA
CGAAGGTCTT
ACTACAAGAT
TCGCCAACGA
CCGAGCAGGA
CGGCCGGCGG
CCTTICGACAA
TCTTCAACAC
AGTACTCCGC
TCTCCCICAA
AGCCGATCCT
TGACGAAGGC
AGCTGGTIGTA
CCCTICTGGTT
CCGCGTCCIC
CCTACTTCAC
CCTACTACAA
GCGACGTCGT
ACATGACGAC
AGTGACAATT
ATGGACTIGTT
AACAGCCTCA
GCTATTTIGCG
ACCGCAACTT
CCCCTCGCAC
CCAGCACTGC
GCGTICTCGAA
CGGCATACAC
GTICCGGTTCA
ATGGTCGAAA
GIGCTGGTCG
ACCCTIGATTT
CGGCGATGCG
TGAAGGGCTT
TGCAGGTCCT
GTICCGTGTCA
TCAAAAACGC
CTGAGTTGTT
GGCGGGAARAA

ACGTGGTICGC
TCCAACTGGT
GGGGGTATGA
TGGCTTTACC
CTCCCGCACG
CGCTTCGCCG
AGTGTTGCCA
ACCTCCTICCC
GAGGACAGCA
CGCTATGACA
GCAACACCGA
GCCGCTCCAG
GAGCTACCAA
GCTIGTGATC
AAACTCTAGA
CAAGATCAGC
CAACAAGGGC
GCACCTGTAC
CCACGCCACG
GCGCAACGAC
CTTCTTCAAC
CCCGGAGTCC
GTACCAGAAG
CTIGGTACGAG
CGAGATCTAC
GGGCTTCCIC
CCCCAGCAAG
CTCCTTCAAC
CCAGTCCCGC
CGACCCGACC
CTTCGTGCCC
CACCGAGTAC
GAACATCAGC
CAACAGCTAC
CGCCGTCAAC
CAAGGGCCTIG
CTTCTTCCIG
CAACCGCATG
GGTGTACGGC
GTCCACCAAC
GGGGGTGGAC
GGCAGCAGCA
GCCGCCACAC
GIGIGTTTGA
AATACCACCC
ATCTACGCTG
AGCCTTGGTT
AATGCTGATG
CAGAGCGCGC
CACAATAACC
CACACGTGCC
CGTTCACAGC
TGTATGCCCT
TGGCGTCTTA
GTGCCCCACG
TACGCGCAAG
GCTGAAGTTIC
TCCACTCTAA
CTGAGACACT
CCTTCCCCCC
TAGGCTTCGT

GGCTCTIGGGA
CCTICCAGCAG
ATTGTACAGA
TGGATGACGG
CTICTTITCCA
ATCTGAGGAC
TCCTTTGCAG
AGACCAATIC
GTGCCCAGCC
CTTCCAGCAA
TGATGCTTCG
GGCGAGCGCT
AGCCATATIC
GCACTCCGCT
ATATCAATGC
GCCTCCATGA
TGGATGAACG
TTCCAGTACA
TCCGACGACC
TCCGGCGCCT
GACACCATCG
GAGGAGCAGT
AACCCCGTGC
CCCTCCCAGA
TCCTCCGACG
GGCTACCAGT
TCCTACTGGG
CAGTACTICG
GTGGTGGACT
TACGGGAGCG
ACCAACCCCT
CAGGCCAACC
AACGCCGGCC
AACGTCGACC
ACCACCCAGA
GAGGACCCCG
GACCGCGGGA
AGCGTGAACA
TTGCTGGACC
ACCTACTTCA
AACCTGTTCT
GCTICGGATAG
TTGCTGCCTT
TCTIGTIGTGT
CCAGCATCCC
TCCTGCTATC
TGGGCTCCGC
CACGGGAAGT
AGAGGAACGC
ACCTGACGAA
ACGTTGGCGA
CTAGGGATAT
GGCCGGCAGG
TTITIGGCGTG
GCTIGCCGGAA
GTACAGCCGC
CTCCACCGCC
AGAACTCGAC
TGCCCAGGAT
GTGGCGAGCT
GTGCTCAGGT



5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301

CATGGGAGGT
TCAGCTATTT
CCTICGTIGTA
TCGCGCGAGG
TGGCACCTTT
CCAACCCTAG
ACTACCCTAA
TTCGTGCCCA
CGACCTCCTIT
GGCCACCGCA
GGGCTCCGGG
CCAGGCCCCC
CTTCATCAAC
GGCCGCCGAG
CGACACCTIC
CATCCGCTCC
CCTGCAGGAG
CTCCACCCCC
GGTGGACCGC
CGGCAAGAAC
GACCCGCGCC
CCCCGAGGAG
GGAGGACGGC
CCTGACCCCC
CGGCTGGATC
GACCCTGGAG
GTCCGGCGGC
GCGCCTGGAG
CAACAACTIC
CGACGGCGAC
TAGATCICTT
TGATGGACTG
CAAACAGCCT
GIGCTATTTIG
CAACCGCAAC
TGCCCCICGC
AACCAGCACT
TAATTAAGAG
GATAACCTCC
GGTICGTGCG
CAAAAAACTT
CGCCACCACA
ATCTGCCCCC
ACAGCAGACC
CCCCAACGAG
CAGGTCAACC
GAAGAATCTIC
GTCAAACCAT
TACCCGGTGC
TGTCGCGTGG
AAGCTTGGCG
TCCACACAAC
CTAACTCACA
CCAGCTGCAT
TTCCGCTTCC
AGCTCACTCA
CATGTGAGCA
TTTCCATAGG
GCGAAACCCG
CTICTICCIGTIT
CGTGGCGCTT

GCAGGACAGC
CCTCTTCACG
CGGGCCCTIC
GCCGAGGGTT
TTTGCGATAA
GATCAGCGGC
TATCAGCCCG
AGACATTTCA
ACTGTTCTGT
TCCACTTICT
CCCCGGLCGLC
ACCAAGATCA
CAGCTGCCCG
AAGCAGTGGA
GGCCTGGGCC
TACGAGATCG
ACCGCCCTGA
GAGATGTCCA
TACCCCACCT
GGCATGCGCC
TCCTCCGTGT
GTGCGCGAGG
CGCAAGGTGA
AAGTGGAACG
CTGGAGTCCG
TACCGCCGCG
GGCGTGGGCG
GACGGCGCCG
TCCATCATGG
TACAAGGACC
AAGGCAGCAG
TTGCCGCCAC
CAGTIGTGTTIT
CGAATACCAC
TTATCTACGC
ACAGCCTTIGG
GCAATGCTGA
CICTTIGTITTIT
AAAGCCGCTC
TCTGGAACAA
GCCGCTCAAA
TTCATATTGT
TGTGCGAGCC
ATTATGCTAC
CACCTCCATG
GGCATGGGGC
TCCCCGGGAT
ACCACACAAA
TTCTGTCCGA
CGGGGCTTGT
TAATCATGGT
ATACGAGCCG
TTAATTGCGT
TAATGAATCG
TCGCTCACTG
AAGGCGGTAA
AAAGGCCAGC
CTCCGCCccC
ACAGGACTAT
CCGACCCTGC
TCTCATAGCT

TCATGAAACG
AGCTGTAATT
CCTCAACCCT
TGGGACGGGC
TTTATGCAAT
GTAGGATTTIC
ACTGCCTIGAC
TTGTGGTIGCG
CGACAGAGCG
CGGCGTTCAA
CAGCGAGGCC
ACGGCTCCAC
ACTGGTCCAT
TGATGCTIGGA
GCATCGTGCA
GCGCCGACCG
ACCACGTIGAA
AGCGCAACCT
GGGGCGACGT
GCGACTGGCT
GGGTGATGAT
AGATCGGCTC
CCAAGCTGGA
ACCTGGACAT
CCCCCCAGCC
AGTGCGGCCG
ACCTGGGCCA
AGATCGTIGCG
GCCAGATCCC
ACGACATCGA
CAGCTCGGAT
ACTTGCTIGCC
GATCTTGTGT
CCCCAGCATC
TGTCCTGCTA
TTTGGGCTCC
TGCACGGGAA
CCAGAAGGAG
TAATTGTIGGA
GCCCAGACTT
CCGCGTACCT
GACGCTTGAG
CATGCCAGGC
CTCACAATAG
CICTGAGTGG
TACCGAAATC
GTGGGCCCAC
TATCCTTGGC
AGCAGGGGTT
TCGAGCTTGA
CATAGCTGTT
GAAGCATAAA
TGCGCTCACT
GCCAACGCGC
ACTCGCTIGCG
TACGGTTATC
AAAAGGCCAG
CTGACGAGCA
AAAGATACCA
CGCTTACCGG
CACGCTGTAG

149

CCAACAATCG
GTCCCAAAAT
AGGTATGCGC
CGTCCCGARAA
GGACTGCTCT
GTAATCATTIC
GCCAGCGTCC
AAGCGTCCCC
GGCCCACAGG
TGCCCGCTGC
CCTCCCCGTIG
CGACGACGCC
GCTGCTGGCC
CTGGAAGCCC
GGACGGCCTIG
CACCGCCTCC
GACCGCCGGC
GATCTGGGTG
GGTGCAGGTG
GCTGCGCGAC
GAACAAGCTIG
CTACTTCGIG
CGACAACACC
CAACCAGCAC
CATCCTGGAG
CGACTCCGTIG
CGCCGGCAAC
CGGCCGCACC
CACCGACGCC
CTACAAGGAC
AGTATCGACA
TTGACCIGTG
GTACGCGCTT
CCCTTCCCIC
TCCCTCAGCG
GCCTIGTATIC
GTAGTGGGAT
TTGCTCCTTG
GGGGGTTCGA
GTTGCTCACT
CTIGCTTTCGC
CAGTICTGTAA
ATGTCGCGGG
TTCATAACAG
CCACCCCCCG
CCCGACCGGA
CACCAGCACA
ATCGGCCCTG
GCTAGGGATC
AGAGCCICTA
TCCTGTGTGA
GIGTAAAGCC
GCCCGCTTIC
GGGGAGAGGC
CTCGGTCGTT
CACAGAATCA
GAACCGTARAA
TCACAAAAAT
GGCGTTTCCC
ATACCTGTCC
GTATCTCAGT

CACAATTCAT
TCTGGTCTAC
GCATGCGGTC
TGCAGTIGCA
GCAAAATTCT
GTICCTGATGG
ACTTTTGTGC
AGTTACGCTC
CCGGTCGCAG
GGCGACCTGC
CGCGGGCGCG
CAGCTGCCCG
GCCATCACCA
CGCCGCCCCG
GIGTTCCGCC
ATCGAGACCG
CTIGCTGGGCG
GTGACCAAGA
GACACCTGGG
GGCAACACCG
ACCCGCCGCC
AACTCCGACC
GCCGACTTCG
GTGAACAACG
ACCCGCGAGC
CTGCGCTCCC
GTGGAGTGCC
GAGTGGCGCC
TCCATGGACT
GACGACGACA
CACTCTGGAC
AATATCCCTG
TTGCGAGTTG
GTITTICATATC
CTGCTCCTGC
TCCTGGTACT
GGGAACACAA
AGCCTTTICAT
ATTTAAAAGC
GGGAAAAGGA
GCAATCTGCC
TTGCCTCAGA
CGAGGACACC
TGACCATATT
GCCCTGGTGC
TCCCACCACC
ACCTGCTIGGC
AATTCCTICT
GCTCCGAGTIC
GAGTCGACCT
AATTGTTATC
TGGGGTGCCT
CAGTCGGGAA
GGTTTGCGTA
CGGCTGCGGC
GGGGATAACG
AAGGCCGCGT
CGACGCTCAA
CCTGGAAGCT
GCCTTTCTCC
TCGGTGTAGG

GTCAAGCTAA
CGGGGGTGAT
GCCGCGCAAC
CCCGGATGCG
GGCTCIGTICG
GGAGCTACCG
ACACATTCCA
ACCTIGTTTCC
CCACTAGTAT
GTCGCTICGGC
CCGCCAACGC
CCCCCCGCAC
CCGTGTITCCT
ACATGCTGAT
AGAACTTICIC
TGATGAACCA
ACGGCTTCGG
TGCAGGTGGA
TGTCCGCCTIC
GCGAGACCCT
TGTCCAAGAT
CCGTGGTGGA
TGCGCAAGGG
TGAAGTACAT
TGTCCGCCGT
TGACCGCCGT
AGCACGTGCT
CCAAGTACAT
ACAAGGACCA
AGTGAATCGA
GCIGGICGTG
CCGCTTITTAT
CTAGCTIGCTT
GCTITGCATCC
TCCTGCTCAC
GCAACCTGTA
ATGGAAAGCT
TCTCAGCCTIC
TTGGAATGTT
CCATCAGCTC
CTGTTGAAAT
ATGTGGAATC
CGCCACTCGT
TCTCGAAGCT
TTGCGGAGGG
CCCGCGATGG
CCAGGCGAGC
GCCGCICTIGC
CGCAAACCCT
GCAGGCATGC
CGCTCACAAT
AATGAGTGAG
ACCTIGTCGIG
TTGGGCGCTIC
GAGCGGTATC
CAGGAAAGAA
TGCTGGCGTT
GTCAGAGGTG
CCCTCGTGCG
CTTICGGGAAG
TCGTTCGCTIC
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9421

CAAGCTGGGC
CTATCGICTIT
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CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA
TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT
CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
CAGTTTGCGG
CAGGACTTCC
GCGCGCGCCA
GAGGAGGCGC
ACGGGCGCGG
CGGCACGGCG
GTIGGAGGTGA
CCTTACTTGG
CTTGCGCTAT
GCATGCAACA
CGATGCCGCT
TAGCGAGCTA
TCGAGCTTGT
CCGCAAACTC
CCGCCAAGAT
CCCCCAACAA
AGTGGCACCT
GGGGCCACGC
CGAAGCGCAA
CCGGCTTICTIT
ACACCCCGGA
CCGAGTACCA

TGTGTGCACG
GAGTCCAACC

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT
AGCAAAAACA
AATACTCATA
GAGCGGATAC
TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
AGGAGAGGGT
TGCCCGACCC
AGGACCTIGCC
TGCCGACCTA
CTGACCACCC
ACCTGCTIGAA
CCATCAACAA
GCTICGICTA
GACACTTCCA
CCGATGATGC
CCAGGGCGAG
CCAAAGCCAT
GATCGCACTC
TAGAATATCA
CAGCGCCTCC
GGGCTGGATG
GTACTTCCAG
CACGTCCGAC
CGACTCCGGC
CAACGACACC
GTCCGAGGAG
GAAGAACCCC

AACCCCCCGT
CGGTAAGACA

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT
GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT
GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
GCTCCCCGTIG
CGAGTCGCCC
CGACGAGTAC
CATGGCCATG
GTGGGCGCGC
CAAGTACTGT
CCTGATCAAG
CACCTCCTIC
GCAAAAGGTA
TTCGACCCCC
CGCTIGTTTAA
ATTCAAACAC
CGCTAAGGGG
ATGCTIGCTGC
ATGACGAACG
AACGACCCCA
TACAACCCGA
GACCTGACCA
GCCTTCTCCG
ATCGACCCGC
CAGTACATCT
GIGCTGGCCG

150

TCAGCCCGAC
CGACTTATCG

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA
GTATTTAGAA
ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCCGCCTGG
CTGCACCCCG
GACTTCGAGG
TTTGTGGTGC
CTCAACACCT
TGGACGCGGC
TGGCTGACGG
AGCGGCATGA
CAGGAGCGCG
GGGCGGGCTIG
CGAAGCTCCT
ATAGCCAGGC
CTAGATCACT
GCGCCTCTIC
AGGCCTTICCT
AGACGTCCGA
ACGGCCIGTG
ACGACACCGT
ACTGGGAGGA
GCTCCATGGT
GCCAGCGCTIG
CCTACAGCCT
CCAACTCCAC

CGCTGCGCCT
C

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT
AAAGGGAATA
TTGAAGCATT
AAATAAACARA
AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
AGCTGGTIGCA
TGGACAAGCT
ACCAGGTIGGC
TGGTGGGCGA
TGGACGGTGT
AGTGGGTGGC
GGCGCGTCAA
ACCCGCAGAC
CCACCAAGTA
CGAGACGGCT
TCGGGGCTGC
CCCCGATTGC
ACCACTICTA
CICTTICGTTIT
GTITCCTGCIG
CCGCCCCCIG
GTACGACGAG
CTGGGGGACG
CCAGCCCATC
GGTGGACTAC
CGTGGCCATC
GGACGGCGGC
CCAGTTCCGC

TATCCGGTAA

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC
ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
GAGCATGGGG
GTGGCAGCCG
GGAGCTGCGC
CATGATCACG
GCGCGACGAC
CGAGGAGAAC
CATGCGGGCC
GGACAACAAC
GGTACCCTTT
TCCCGGCGCT
ATGGGCGCTIC
ARAAGACATTA
CACAGGCCAC
CAGTCACAAC
GCCGGCTICG
GTGCACTTICA
AAGGACGCCA
CCCTTGTICT
GCCATCGCCC
AACAACACCT
TGGACCTACA
TACACCTTCA
GACCCGAAGG



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
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5821
5881
5941
6001
6061
6121
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6241
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6361
6421
6481
6541
6601
6661
6721
6781
6841

TCTTCTGGTA
AGATCGAGAT
ACGAGGGCTT
AGGACCCCAG
GCGGCTCCTT
ACAACCAGTC
ACACCGACCC
CCGCCTTICGT
TCAACACCGA
TCCTGAACAT
AGGCCAACAG
TGTACGCCGT
GGTTCAAGGG
CCTCCTICTIT
TCACCAACCG
ACAAGGTIGTA
TCGTGTCCAC
CGACGGGGGT
AATTGGCAGC
TGTTGCCGCC
CTCAGTGTGT
TGCGAATACC
ACTTATCTAC
GCACAGCCTT
CTGCAATGCT
CGAACAGAGC
ACACCACAAT
TTCACACACG
GAAACGTTCA
GICGTGTATG
ATTTTGGCGT
TGCGGTGCCC
GCTTTACGCG
TCCTGCIGAA
GTICATCCACT
ACGCCTGAGA
TGTTCCTTCC
AAAATAGGCT
ATCGCACAAT
AAATTCTIGGT
GCGCGCATGC
GAAATGCAGT
CTICTGCAAAA
ATTCGTCCTIG
GTICCACTTTIT
CCCCAGTTAC
CAGGCCGGTIC
CTGCGGCGAC
CGTGCGCGGG
CGCCGCCGAG
GCTGGACGAC
CTACGAGGTG
GGCCACCCTIG
GGAGATGTCC
CTACCCCACC
CGGCATGCGC
CACCTCCCIG
GGTGCGCGGC
CAAGAAGCTG
CCGCTGGAAC
GTTCGAGACC

CGAGCCCTCC
CTACTCCTCC
CCTCGGCTAC
CAAGTCCTAC
CAACCAGTAC
CCGCGTGGTG
GACCTACGGG
GCCCACCAAC
GTACCAGGCC
CAGCAACGCC
CTACAACGTIC
CAACACCACC
CCTGGAGGAC
CCTGGACCGC
CATGAGCGTG
CGGCTTGCTIG
CAACACCTAC
GGACAACCTG
AGCAGCTICGG
ACACTTGCTG
TTGATCTTIGT
ACCCCCAGCA
GCTGTCCTGC
GGTTTGGGCT
GATGCACGGG
GCGCAGAGGA
AACCACCTGA
TGCCACGTTG
CAGCCTAGGG
CCCTGGCCGG
CTTATTTTGG
CACGGCTGCC
CAAGGTACAG
GTTCCTCCAC
CTAAAGAACT
CACTTGCCCA
CCCCGTGGCG
TCGTGTGCTC
TCATGTCAAG
CTACCGGGGG
GGTCGCCGCG
TGCACCCGGA
TTCTGGCTCT
ATGGGGAGCT
GTGCACACAT
GCTCACCTGT
GCAGCCACTA
CTGCGTCGCT
CGCGCCCCCG
AAGCAGTGGA
CACTTCGGCC
GGCCCCGACC
AACCACGCCA
AAGCGCGACC
TGGGGCGACA
CGCGACTTCC
AGCGTGCTGA
GAGATCGGCC
CAGAAGCTGA
GACCTGGACG
GTGCCCGACA

CAGAAGTGGA
GACGACCTGA
CAGTACGAGT
TGGGTGATGT
TTCGTCGGCA
GACTTCGGCA
AGCGCCCTGG
CCCTGGCGCT
AACCCGGAGA
GGCCCCTGGA
GACCTGTCCA
CAGACGATCT
CCCGAGGAGT
GGGAACAGCA
AACAACCAGC
GACCAGAACA
TTCATGACCA
TTCTACATCG
ATAGTATCGA
CCTTIGACCIG
GTIGTACGCGC
TCCCCTTCCC
TATCCCICAG
CCGCCTGTAT
AAGTAGTGGG
ACGCTGAAGG
CGAATGCGCT
GCGAGGTGGC
ATATCGAATT
CAGGTCGTIG
CGTGGCAAAC
GGAATCCAAG
CCGCTCCTGC
CGCCTCACCA
CGACTACGAC
GGATTGAAAC
AGCTGCCAGC
AGGTCATGGG
CTAATCAGCT
TGATCCTTCG
CAACTCGCGC
TGCGTGGCAC
GTCGCCAACC
ACCGACTACC
TCCATTCGTG
TTCCCGACCT
GTATGGCCAC
CGGCGGGCTIC
ACTGGTCCAT
CCAACCTGGA
TGCACGGCCT
GCAGCACCTIC
AGAGCGTIGGG
TGATGTGGGT
CCGTGGAGGT
TGGTGCGCGA
TGAACACCCG
CCGCCTTCAT
ACGACTCCAC
TGAACCAGCA
GCATCTTCGA
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TCATGACCGC
AGTCCTGGAA
GCCCCGGCCT
TCATCTCCAT
GCTTCAACGG
AGGACTACTA
GCATCGCGTIG
CCTCCATGTIC
CGGAGCTGAT
GCCGGTTCGC
ACAGCACCGG
CCAAGTCCGT
ACCTCCGCAT
AGGTGAAGTT
CCTTICAAGAG
TCCTGGAGCT
CCGGGAACGC
ACAAGTTICCA
CACACTCTGG
TGAATATCCC
TTTTGCGAGT
TCGTTTCATA
CGCTGCTCCT
TCTCCTGGTA
ATGGGAACAC
TCTCGCCTCT
TGGTTICTTCG
AGGTGACAAT
CGGCCGACAG
CTIGCTGCTGG
GCTGGCGCCC
GGAGGCAAGA
AAGGCTGCGT
GCGGACAAAG
CTACTGATGG
TCCCTGAAGG
CAGGCTGTAC
AGGTGCAGGA
ATTTCCICTT
TGTACGGGCC
GAGGGCCGAG
CITTITTTIGCG
CTAGGATCAG
CTAATATCAG
CCCAAGACAT
CCTTACTGTIT
CGCATCCACT
CGGGCCCCGG
GCTGTTCGCC
GTGGAAGCCC
GGTGTTCCGC
CATCCTGGCC
CATCCTGGGC
GGTGCGCCGC
GGAGTGCTGG
CTGCAAGACC
CACCCGCCGC
CGACAACGTG
CGCCGACTAC
CGTGAACAAC
GTCCCACCAC

GGCCAAGTCC
GCTGGAGTCC
GATCGAGGTC
CAACCCCGGC
CACCCACTIC
CGCCCTGCAG
GGCCTCCAAC
CCTCGTGCGC
CAACCTGAAG
CACCAACACC
CACCCTGGAG
GTTCGCGGAC
GGGCTTCGAG
CGTGAAGGAG
CGAGAACGAC
GTACTTCAAC
CCTGGGCTCC
GGTGCGCGAG
ACGCTIGGTCG
TGCCGCTTTIT
TGCTAGCTGC
TCGCTTGCAT
GCTCCTGCTIC
CTGCAACCIG
AAATGGAGGA
GTCGCACCTIC
TCCATTAGCG
GATCGGTGGA
GACGCGCGTIC
TTAGTGATTIC
GCGAGCCGGG
GCGCCCGGGT
GGTGGAATTIG
CACCGGTGTA
CCCTAGATIC
GACCACCAGG
CTIGTGATCGA
CAGCTCATGA
CACGAGCTGT
CTTCCCTCAA
GGTTTGGGAC
ATAATTTATG
CGGCGTAGGA
CCCGACTGCC
TTCATTGTGG
CTGTICGACAG
TTCTCGGCGT
CGCCCAGCGA
GTGATCACCA
AAGCCCAAGC
CGCACCTTCG
GTIGATGAACC
GACGGCTTCG
ACCCACGTGG
ATCGGCGCCA
GGCGAGATCC
CTGAGCACCA
GCCGTGAAGG
ATCCAGGGCG
CTGAAGTACG
ATCAGCTICCT

CAGGACTACA
GCGTTCGCCA
CCCACCGAGC
GCCCCGGCCG
GAGGCCTTICG
ACCTTICTTCA
TGGGAGTACT
AAGTTCTCCC
GCCGAGCCGA
ACGTTGACGA
TTCGAGCTGG
CTCTCCCICT
GTGTCCGCGT
AACCCCTACT
CTGTCCTACT
GACGGCGACG
GTGAACATGA
GTCAAGTGAC
TGTGATGGAC
ATCAAACAGC
TTIGTIGCTATT
CCCAACCGCA
ACTGCCCCIC
TAAACCAGCA
TCCCGCGTCT
AGCGCGGCAT
AAGCGTCCGG
GCIGATGGTC
ARAAGGTGCIG
CGCAACCCTG
CCGGCGGCGA
CAGTTGAAGG
GACGTGCAGG
TCAGGTCCGT
TTCATCAARAA
GGCCCTIGAGT
GGCTGGCGGG
AACGCCAACA
AATTGTCCCA
CCCTAGGTAT
GGGCCGTCCC
CAATGGACTG
TTTCGTAATC
TGACGCCAGC
TGCGAAGCGT
AGCGGGCCCA
TCAATGCCCG
GGCCCCTCCC
CCATCTTCAG
TGCCCCAGCT
CCATCCGCTC
ACATGCAGGA
GCACCACCCT
CCGTGGAGCG
GCGGCAACAA
TGACCCGCTIG
TCCCCGACGA
ACGACGAGAT
GCCTGACCCC
TGGCCTGGGT
TCACCCTGGA



6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821

GTACCGCCGC
CAGCTCCGAG
GCTGCGCGCC
GATCCCCGCC
CGACATCGAC
ATCGACACAC
ACCTGTGAAT
CGCGCTTTIG
TTCCCTCGTT
CTCAGCGCTG
TGTATTCTCC
GTIGGGATGGG
CGGCCGAGCA
GCCGGCACGA
GCGCCGTCGC
TGGACGACAT
CGGTCGCCGA
TCAACGCGCG
AGTACGTCCT
GCAAGCGCGT
TGCAGGCATG
CCGCTCACAA
TAATGAGTGA
AACCTGTICGT
ATTGGGCGCT
CGAGCGGTAT
GCAGGAAAGA
TTGCTGGCGT
AGTCAGAGGT
TCCCTCGTGC
CCTICGGGAA
GTICGTTCGCT
TTATCCGGTA

SEQ ID NO: 242

pSZ1321

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

1021
1081
1141
1201
1261
1321

CACTGGCAGC
AGTTCTTIGAA
CTICTIGCTGAA
CCACCGCTGG
GATCTCAAGA
CACGTTAAGG
ATTAAAAATG
ACCAATGCTT
TTGCCTGACT
GTIGCTGCAAT
AGCCAGCCGG
CTATTAATTG
TTGTTGCCAT
GCTCCGGTTIC
TTAGCTCCTT
TGGTTATGGC
TGACTGGTGA
CTTGCCCGGC
TCATTGGAAA
GTITCGATGTA
TTTCTIGGGTG
GGAAATGTTIG
ATTGTCTICAT

GAGTGCACCC
GCCGGCCTGG
CGCACCGAGT
GAGCCCCGCG
TACAAGGACG
TCTGGACGCT
ATCCCTGCCG
CGAGTTGCTA
TCATATCGCT
CTCCTGCTCC
TGGTACTIGCA
AACACAAATG
CGGCGACAAG
GATCGCCTAC
CGCCTACGCC
GGGCCACGGC
GAAGATCGAC
CTGGAAGGTG
GGGCCTGCCC
CGCGCGCAGG
CAAGCTTIGGC
TTCCACACAA
GCTAACTCAC
GCCAGCTGCA
CTTCCGCTIC
CAGCTCACTIC
ACATGTGAGC
TTTTCCATAG
GGCGAAACCC
GCTCTCCTGT
GCGTGGCGCT
CCAAGCTGGG
ACTATCGICT

AGCCACTGGT
GIGGTGGCCT
GCCAGTTACC
TAGCGGTIGGT
AGATCCTITTIG
GATTTTGGTIC
AAGTTTTAAA
AATCAGTGAG
CCCCGTCGTG
GATACCGCGA
AAGGGCCGAG
TTGCCGGGAA
TGCTACAGGC
CCAACGATCA
CGGTCCTCCG
AGCACTGCAT
GTACTCAACC
GTCAATACGG
ACGTICTTICG
ACCCACTCGT
AGCAAAAACA
AATACTCATA
GAGCGGATAC

GCGACTCCGT
TGTGCGACCA
GGCGCCCCAA
TGATGGACTA
ACGACGACAA
GGTCGTGTGA
CTITTITATCAA
GCTGCTTIGIG
TGCATCCCAA
TGCTCACTGC
ACCTGTAAAC
GAAAGCTTGA
AACCTGAGCA
ACGCGCATCG
AACATGATGC
GAGGCCAACC
GTICTACGACG
GACGAGCGCC
CAGCGCTTCC
CCCGTCGCCT
GTAATCATGG
CATACGAGCC
ATTAATTGCG
TTAATGAATC
CTCGCTCACT
AAAGGCGGTA
AAAAGGCCAG
GCTCCGCCCC
GACAGGACTA
TCCGACCCTG
TTCTCATAGC
CTGTIGTGCAC
TGAGTCCAAC

AACAGGATTA
AACTACGGCT
TTCGGAAAAR
TTITTTTGTTIT
ATCTTTICTA
ATGAGATTAT
TCAATCTAAA
GCACCTATCT
TAGATAACTA
GACCCACGCT
CGCAGAAGTG
GCTAGAGTAA
ATCGTGGTGT
AGGCGAGTTA
ATCGTTGTICA
AATTCTCTTA
AAGTCATICT
GATAATACCG
GGGCGAAAAC
GCACCCAACT
GGAAGGCAAA
CICTTCCTTIT
ATATTTGAAT

152

GCTGCGCAGC
CCTGCTGCAG
GCTGACCGAC
CAAGGACCAC
GTGACTCGAG
TGGACTGTTG
ACAGCCTICAG
CTATTTGCGA
CCGCAACTTA
CCCTCGCACA
CAGCACTGCA
GCTCCAGCCA
AGATCTGCGG
TGGACGAGTT
GCAAGCAGAT
CGGGCCGCAA
CCGAGGACTA
AGGTCAGCGG
GGAAACTCGC
TCTCCTGGAG
TCATAGCTGT
GGAAGCATAA
TTGCGCTCAC
GGCCAACGCG
GACTCGCTGC
ATACGGTTAT
CAAAAGGCCA
CCTGACGAGC
TAAAGATACC
CCGCTTACCG
TCACGCIGTA
GAACCCCCCG
CCGGTAAGAC

GCAGAGCGAG
ACACTAGAAG
GAGTTGGTAG
GCAAGCAGCA
CGGGGTCTGA
CAAAAAGGAT
GTATATATGA
CAGCGATCIG
CGATACGGGA
CACCGGCTCC
GTCCTGCAAC
GTAGTTCGCC
CACGCTCGTIC
CATGATCCCC
GAAGTAAGTT
CTGTCATGCC
GAGAATAGTG
CGCCACATAG
TCTCAAGGAT
GATCTTCAGC
ATGCCGCAAA
TTCAATATTA
GTATTTAGAA

CTGACCACCG
CTGGAGGGCG
TCCTTCCGCG
GACGGCGACT
GCAGCAGCAG
CCGCCACACT
TGTGTTTGAT
ATACCACCCC
TCTACGCTGT
GCCTTGGTTT
ATGCTGATGC
CGGCAACACC
GCTGATCGCC
CTTCCGCCIC
CACCATGCCC
CCTCTTCGCC
CTGCCGCATC
CCAGGCCGCC
CGAGAAGACC
AAGAGCCTICT
TTCCIGIGTG
AGTGTAAAGC
TGCCCGCTTT
CGGGGAGAGG
GCTCGGTCGT
CCACAGAATC
GGAACCGTAA
ATCACAAAAR
AGGCGTTTCC
GATACCTGTIC
GGTATCTCAG
TTCAGCCCGA
ACGACTTIATC

GTATGTAGGC
GACAGTATTT
CICTTGATCC
GATTACGCGC
CGCTCAGTGG
CTTCACCTAG
GTAAACTTGG
TCTATTTCGT
GGGCTTACCA
AGATTTATCA
TTTATCCGCC
AGTTAATAGT
GITIGGTATG
CATGTTGTGC
GGCCGCAGTG
ATCCGTAAGA
TATGCGGCGA
CAGAACTTTA
CTTACCGCIG
ATCTTTTACT
AAAGGGAATA
TTGAAGCATT
AAATAAACARA

TGAGCGGCGG
GCAGCGAGGT
GCATCAGCGT
ACAAGGACCA
CTCGGATAGT
TGCTIGCCTIG
CTIGTIGTGTA
CAGCATCCCC
CCIGCTATCC
GGGCTCCGCC
ACGGGAAGTA
GCGCGCCTTG
AGCGACGAGG
GACCCCGAGG
GCGCACCTCA
GACTTCTCCG
CTGGAGCACC
GCGGACCAGG
GCCGCCAAGC
AGAGTCGACC
AAATTGTTAT
CTGGGGTGCC
CCAGTCGGGA
CGGTTIGCGT
TCGGCTGCGG
AGGGGATAAC
ARAGGCCGCG
TCGACGCTCA
CCCTGGAAGC
CGCCTTTICTC
TTICGGTGTAG
CCGCTGCGCC
GC

GGTIGCTACAG
GGTATCTGCG
GGCAAACAAA
AGAAAAAMARG
AACGAAAACT
ATCCTTTTAA
TCTGACAGTT
TCATCCATAG
TCTGGCCCCA
GCAATAAACC
TCCATCCAGT
TTGCGCAACG
GCTITCATICA
ARAAMAAAGCGG
TTATCACTCA
TGCTTTICIG
CCGAGTTGCT
ARAAGTGCTCA
TTGAGATCCA
TTCACCAGCG
AGGGCGACAC
TATCAGGGTT
ATAGGGGTIC



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
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981

CGCGCACATT
TAACCTATAA
GTGAAAACCT
CCGGGAGCAG
TTAACTATGC
CGCACAGATG
ACTGTTGGGA
GATGTGCTGC
AAACGACGGC
CAGTTTGCGG
CAGGACTTCC
GCGCGCGCCA
GAGGAGGCGC
ACGGGCGCGG
CGGCACGGCG
GTIGGAGGTGA
CCTTACTTGG
CTTGCGCTAT
GCATGCAACA
CGATGCCGCT
TAGCGAGCTA
TCGAGCTTGT
CCGCAAACTC
CCGCCAAGAT
CCCCCAACAA
AGTGGCACCT
GGGGCCACGC
CGAAGCGCAA
CCGGCTTICTIT
ACACCCCGGA
CCGAGTACCA
TCTTCTGGTA
AGATCGAGAT
ACGAGGGCTT
AGGACCCCAG
GCGGCTCCTT
ACAACCAGTC
ACACCGACCC
CCGCCTTICGT
TCAACACCGA
TCCTGAACAT
AGGCCAACAG
TGTACGCCGT
GGTTCAAGGG
CCTCCTICTIT
TCACCAACCG
ACAAGGTIGTA
TCGTGTCCAC
CGACGGGGGT
AATTGGCAGC
TGTTGCCGCC
CTCAGTGTGT
TGCGAATACC
ACTTATCTAC
GCACAGCCTT
CTGCAATGCT
CGAACAGAGC
ACACCACAAT
TTCACACACG
GAAACGTTCA
GICGTGTATG

TCCCCGAAAA
AAATAGGCGT
CTGACACATG
ACAAGCCCGT
GGCATCAGAG
CGTAAGGAGA
AGGGCGATCG
AAGGCGATTA
CAGTGAATTG
AGGAGAGGGT
TGCCCGACCC
AGGACCTIGCC
TGCCGACCTA
CTGACCACCC
ACCTGCTIGAA
CCATCAACAA
GCTICGICTA
GACACTTCCA
CCGATGATGC
CCAGGGCGAG
CCAAAGCCAT
GATCGCACTC
TAGAATATCA
CAGCGCCTCC
GGGCTGGATG
GTACTTCCAG
CACGTCCGAC
CGACTCCGGC
CAACGACACC
GTCCGAGGAG
GAAGAACCCC
CGAGCCCTCC
CTACTCCTCC
CCTCGGCTAC
CAAGTCCTAC
CAACCAGTAC
CCGCGTGGTG
GACCTACGGG
GCCCACCAAC
GTACCAGGCC
CAGCAACGCC
CTACAACGTIC
CAACACCACC
CCTGGAGGAC
CCTGGACCGC
CATGAGCGTG
CGGCTTGCTIG
CAACACCTAC
GGACAACCTG
AGCAGCTICGG
ACACTTGCTG
TTGATCTTIGT
ACCCCCAGCA
GCTGTCCTGC
GGTTTGGGCT
GATGCACGGG
GCGCAGAGGA
AACCACCTGA
TGCCACGTTG
CAGCCTAGGG
CCCTGGCCGG

GTIGCCACCIG
ATCACGAGGC
CAGCTCCCGG
CAGGGCGCGT
CAGATTGTAC
AAATACCGCA
GTGCGGGCCT
AGTTGGGTAA
ATGCATGCTC
GCTCCCCGTIG
CGAGTCGCCC
CGACGAGTAC
CATGGCCATG
GTGGGCGCGC
CAAGTACTGT
CCTGATCAAG
CACCTCCTIC
GCAAAAGGTA
TTCGACCCCC
CGCTIGTTTAA
ATTCAAACAC
CGCTAAGGGG
ATGCTIGCTGC
ATGACGAACG
AACGACCCCA
TACAACCCGA
GACCTGACCA
GCCTTCTCCG
ATCGACCCGC
CAGTACATCT
GIGCTGGCCG
CAGAAGTGGA
GACGACCTGA
CAGTACGAGT
TGGGTGATGT
TTCGTCGGCA
GACTTCGGCA
AGCGCCCTGG
CCCTGGCGCT
AACCCGGAGA
GGCCCCTGGA
GACCTGTCCA
CAGACGATCT
CCCGAGGAGT
GGGAACAGCA
AACAACCAGC
GACCAGAACA
TTCATGACCA
TTCTACATCG
ATAGTATCGA
CCTTIGACCIG
GTIGTACGCGC
TCCCCTTCCC
TATCCCICAG
CCGCCTGTAT
AAGTAGTGGG
ACGCTGAAGG
CGAATGCGCT
GCGAGGTGGC
ATATCGAATT
CAGGTCGTIG

153

ACGTCTAAGA
CCTTTCGTICT
AGACGGTCAC
CAGCGGGTGT
TGAGAGTGCA
TCAGGCGCCA
CTTCGCTATT
CGCCAGGGTT
TTCCGCCTGG
CTGCACCCCG
GACTTCGAGG
TTTGTGGTGC
CTCAACACCT
TGGACGCGGC
TGGCTGACGG
AGCGGCATGA
CAGGAGCGCG
GGGCGGGCTIG
CGAAGCTCCT
ATAGCCAGGC
CTAGATCACT
GCGCCTCTIC
AGGCCTTICCT
AGACGTCCGA
ACGGCCIGTG
ACGACACCGT
ACTGGGAGGA
GCTCCATGGT
GCCAGCGCTIG
CCTACAGCCT
CCAACTCCAC
TCATGACCGC
AGTCCTGGAA
GCCCCGGCCT
TCATCTCCAT
GCTTCAACGG
AGGACTACTA
GCATCGCGTIG
CCTCCATGTIC
CGGAGCTGAT
GCCGGTTCGC
ACAGCACCGG
CCAAGTCCGT
ACCTCCGCAT
AGGTGAAGTT
CCTTICAAGAG
TCCTGGAGCT
CCGGGAACGC
ACAAGTTICCA
CACACTCTGG
TGAATATCCC
TTTTGCGAGT
TCGTTTCATA
CGCTGCTCCT
TCTCCTGGTA
ATGGGAACAC
TCTCGCCTCT
TGGTTICTTCG
AGGTGACAAT
CGGCCGACAG
CTIGCTGCTGG

AACCATTATT
CGCGCGTTIC
AGCTTIGICTG
TGGCGGGTGT
CCATATGCGG
TTCGCCATTIC
ACGCCAGCTG
TTCCCAGTCA
AGCTGGTIGCA
TGGACAAGCT
ACCAGGTIGGC
TGGTGGGCGA
TGGACGGTGT
AGTGGGTGGC
GGCGCGTCAA
ACCCGCAGAC
CCACCAAGTA
CGAGACGGCT
TCGGGGCTGC
CCCCGATTGC
ACCACTICTA
CICTTICGTTIT
GTITCCTGCIG
CCGCCCCCIG
GTACGACGAG
CTGGGGGACG
CCAGCCCATC
GGTGGACTAC
CGTGGCCATC
GGACGGCGGC
CCAGTTCCGC
GGCCAAGTCC
GCTGGAGTCC
GATCGAGGTC
CAACCCCGGC
CACCCACTIC
CGCCCTGCAG
GGCCTCCAAC
CCTCGTGCGC
CAACCTGAAG
CACCAACACC
CACCCTGGAG
GTTCGCGGAC
GGGCTTCGAG
CGTGAAGGAG
CGAGAACGAC
GTACTTCAAC
CCTGGGCTCC
GGTGCGCGAG
ACGCTIGGTCG
TGCCGCTTTIT
TGCTAGCTGC
TCGCTTGCAT
GCTCCTGCTIC
CTGCAACCIG
AAATGGAGGA
GTCGCACCTIC
TCCATTAGCG
GATCGGTGGA
GACGCGCGTIC
TTAGTGATTIC

ATCATGACAT
GGTIGATGACG
TAAGCGGATG
CGGGGCTGGC
TGTGAAATAC
AGGCTGCGCA
GCGAAAGGGG
CGACGTITGTA
GAGCATGGGG
GTGGCAGCCG
GGAGCTGCGC
CATGATCACG
GCGCGACGAC
CGAGGAGAAC
CATGCGGGCC
GGACAACAAC
GGTACCCTTT
TCCCGGCGCT
ATGGGCGCTIC
ARAAGACATTA
CACAGGCCAC
CAGTCACAAC
GCCGGCTICG
GTGCACTTICA
AAGGACGCCA
CCCTTGTICT
GCCATCGCCC
AACAACACCT
TGGACCTACA
TACACCTTCA
GACCCGAAGG
CAGGACTACA
GCGTTCGCCA
CCCACCGAGC
GCCCCGGCCG
GAGGCCTTICG
ACCTTICTTCA
TGGGAGTACT
AAGTTCTCCC
GCCGAGCCGA
ACGTTGACGA
TTCGAGCTGG
CTCTCCCICT
GTGTCCGCGT
AACCCCTACT
CTGTCCTACT
GACGGCGACG
GTGAACATGA
GTCAAGTGAC
TGTGATGGAC
ATCAAACAGC
TTIGTIGCTATT
CCCAACCGCA
ACTGCCCCIC
TAAACCAGCA
TCCCGCGTCT
AGCGCGGCAT
AAGCGTCCGG
GCIGATGGTC
ARAAGGTGCIG
CGCAACCCTG



5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741
7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641

ATTTTGGCGT
TGCGGTGCCC
GCTTTACGCG
TCCTGCIGAA
GTICATCCACT
ACGCCTGAGA
TGTTCCTTCC
AAAATAGGCT
ATCGCACAAT
AAATTCTIGGT
GCGCGCATGC
GAAATGCAGT
CTICTGCAAAA
ATTCGTCCTIG
GTICCACTTTIT
CCCCAGTTAC
CAGGCCGGTIC
CTGCGGCGAC
CGTGCGCGGG
GTITCCTGGCG
GCTGGTGGAC
CTTCAGCATC
GAACCACCTIG
CCTGGGCAGC
GGTGGCGGTG
CGCCATCGGC
GACCCTGCTIG
CAAGATCCCC
GCCCACCGTG
CATCCGCAAG
CGTGAAGTAC
GATCGCCAGC
CGCCACCAAG
GGTGCGCCTG
CCCCCTGTAC
AGCAGCAGCT
GCCACACTIG
TGTTTGATCT
ACCACCCCCA
TACGCTGTCC
CTTGGTTTGG
GCTGATGCAC
GCAACACCGC
TGATCGCCAG
TCCGCCICGA
CCATGCCCGC
TCTTCGCCGA
GCCGCATCCT
AGGCCGCCGC
AGAAGACCGC
GAGCCTCTAG
CCTGTGTGAA
TGTAAAGCCT
CCCGCTTTCC
GGGAGAGGCG
TCGGTCGTTC
ACAGAATCAG
AACCGTAAAA
CACAAAAATC
GCGTTTCCCC
TACCTGICCG

CTTATTTTGG
CACGGCTGCC
CAAGGTACAG
GTTCCTCCAC
CTAAAGAACT
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cctcgtttcatatcgcttgcatcccaaccgcaacttatctacgcetgtectgetatcectcagegetgetectgetectgetcactgeccct
cgcacagccttggtttgggctccgectgtattctecctggtactgcaacctgtaaaccagcactgcaatgetgatgcacgggaagtagt

gggatgggaaca caaatgga‘aagcttga gctc

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

ATGgcgaccgccagctgcatggtggcgtcgceccttctgeacctggcetggtcgecgegtgeatgeccaccteccagegacaacga
cceccegctegctgtecccacaagegectgegectgagecgecgeecgecgeaccctgagcetegceactgcteectgegeggeageacce
ttccagtgcctggacccctgcaaccagceagcegcttcctgggegacaacggcttcgegtcgctgttcggctccaagceccctgegea
gcaaccgcecggccacctgcgectgggecgeacctcgeacteccggegaggtgatggceecgtcgegatgcageccgeccaggaggt
gagcaccaacaagaagceccgecgaccaagcecagcegecgegtggtcgtgaccggceatgggcegtcgtgaccccectgggecacga
ccccgacgtgtattataacaacctgctggacggcatctcgggceatctccgagatcgagaacttcgactgecagcecagttccccac
ccgcatcgecggegagatcaagtcgttctccaccgacggctgggtcgcgeccaagticagegagcgeatggacaagttcatge
tgtatatgctgaccgccggcaagaaggcgctggecgacggceggceatcaccgaggacgcgatgaaggagctgaacaagcegce
aagtgcggcgtgctgatcggctcgggcectgggeggceatgaaggtcttctccgacagceatcgaggcecctgegeacctegtataa
gaagatctcceccttctgegtgceccttcagecaccaccaacatgggctcggcegatcctggegatggacctgggcetggatgggcecc
caactattccatcagcaccgcgtgcgccacctcgaacttctgcatcctgaacgcggcecaaccacatcatcaagggcgaggegqg
acatgatgctgtgcggcggctccgacgecgceggtgctgeccgtcggcectgggceggcettecgtggcectgecgegegctgagecag
cgcaacaacgacceccaccaaggcctcgegeccctgggactccaaccgegacggcttecgtcatgggegagggcegegggcegtgce
tgctgctggaggagctggagcacgccaagaagcgcecggcegcegaccatctatgecgagttcctgggeggceagcttcacctgega
cgcgtatcacatgaccgagccccaccccgagggcgcecggcegtecatcctgtgecatcgagaaggcegetggeccagtecgggegtgt
cccgegaggacgtgaactatatcaacgcecgcacgccaccageacccccgegggegacatcaaggagtatcaggecctggege
actgcttcggccagaactcggagctgcgcegtcaactccaccaagagceatgatcggcecacctgctgggeggegecggeggegt
ggaggcggtcgecgtggtccaggcegatccgecaccggcetggatccaccccaacatcaacctggaggaccccgacgagggegt
ggacgccaagctgctggtcggceccccaagaaggagaagctgaaggtgaaggtcggcectgtcgaactecttcggcttcggeggce
cacaacagctcgatcctgttcgecgecctgcaacTGA

SEQ ID NO: 247
C. hookeriana KAS IV enzyme

MATASCMVASPFCTWLVAACMPTSSDNDPRSLSHKRLRLSRRRRTLSSHCSLRGSTFQCL
DPCNQQRFLGDNGFASLFGSKPLRSNRGHLRLGRTSHSGEVMAVAMQPAQEVSTNKKPAT
KQRRVWWTGMGVVTPLGHDPDVYYNNLLDGISGISEIENFDCSQFPTRIAGEIKSFSTDG
WVAPKFSERMDKFMLYMLTAGKKALADGGITEDAMKELNKRKCGVLIGSGLGGMKVFSDS
[EALRTSYKKISPFCVPFSTTNMGSAILAMDLGWMGPNYSISTACATSNFCILNAANHII
KGEADMMLCGGSDAAVLPVGLGGFVACRALSQRNNDPTKASRPWDSNRDGFVMGEGAGVL
LLEELEHAKKRGATIYAEFLGGSFTCDAYHMTEPHPEGAGVILCIEKALAQSGVSREDVN
YINAHATSTPAGDIKEYQALAHCFGQNSELRVNSTKSMIGHLLGGAGGVEAVAVVQAIRT
GWIHPNINLEDPDEGVDAKLLYGPKKEKLKVKVGLSNSFGFGGHNSSILFAPCN

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

getacccgectgecaacgcaagggeagecacagecgetcccacccgecgetgaaccgacacgtgettgggegectgecgectgect
gecgeatgcettgtgetggtgaggcetgggeagtgetgecatgetgattgaggcettggttcatcgggtggaagcettatgtgtgtgetgg
gettgcatgecgggcaatgegeatggtggcaagagggeggceagceacttgetggagetgecgeggtgectccaggtggttcaateg
cggeagcecagagggatttcagatgatcgegegtacaggttgagcageagtgtcagcaaaggtagceagtttgeccagaatgatcggt
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tcagctgttaatcaatgccagcaagagaaggggtcaagtgcaaacacgggceatgccacagcacgggeaccggggagtggaatg
gcaccaccaagtgtgtgcgagccagcatcgecgectggetgtttcagctacaacggcaggagtcatccaacgtaaccatgagetg
atcaacactgcaatcatcgggcegggcegtgatgcaagcatgectggegaagacacatggtgtgcggatgetgecggetgetgectg
ctgcgcacgcecgttgagttggcagcaggcetcagecatgecactggatggcagetgggetgecactgeaatgtggtggataggatge
aagtggagcgaataccaaaccctctggcetgettgetgggttgeatggeatcgcaccatcagcaggagegeatgcgaagggactgg
ccccatgcacgcecatgccaaaccggagcegcaccgagtgtccacactgtcaccaggeccgcaagctttgcagaaccatgetcatgg
acgcatgtagcgctgacgtcccttgacggcegctectctcgggtgtgggaaacgcaatgcagecacaggecagcagaggeggeggea
gcagagcggcggcagcagceggegggggcecacccttettgeggggtegegecccagecageggtgatgegetgatcccaaacgag
ttcacattcatttgcatgcctggagaagcgaggctggggectttgggcetggtgcageccgecaatggaatgegggaccgecaggceta
gcagcaaaggcgcctcccctactccgeatcgatgttccatagtgeattggactgeatttgggtggggeggecggetgtttctttegtg
ttgcaaaacgcgccagctcagcaacctgteccgtgggteccccgtgecgatgaaatcgtgtgeacgecgatcagetgattgeecgg
ctcgcgaagtaggcegecctectttetgetcgecctetctecgteccgectctagatctagaatatcaATGatcgagecaggacggee
tccacgcecggctececcegecgectgggtggagcegcctgttcggctacgactgggceccagecagaccatcggcetgctccgacgecg
ccgtgttccgcectgtecgeccagggcecgecccgtgctgticgtgaagaccgacctgtccggegcecctgaacgagcetgecaggacg
aggccgccecgcctgtectggctggecaccaccggcegtgceectgegecgecgtgctggacgtggtgaccgaggecggecgegac
tggctgctgctgggcgaggtgcccggccaggacctgctgtcectcccacctggeccccgecgagaaggtgtcecatcatggeecgac
gccatgcgcecgcctgecacaccctggaccccgecacctgecccttcgaccaccaggecaagceaccgeatcgagegegceccgceacc
cgcatggaggccggcctggtggaccaggacgacctggacgaggagcaccagggcctggceccccgecgagctgttcgeccge
ctgaaggcccgceatgcecccgacggcecgaggacctggtggtgacccacggcgacgcectgcctgeccaacatcatggtggagaac
ggccgcttctccggcttcatcgactgecggcecgectgggegtggcecgaccgctaccaggacatcgecctggcecaccecgegacatc
gccgaggagctgggceggcecgagtgggcecgaccgcttectggtgctgtacggceatcgecgeccccgactcccagcegceategectt
ctaccgcctgctggacgagticttcTGAcaattggcagcageagcetcggatagtatcgacacactctgga cgctggtcgtgtgatg‘
gactgttgccgccacacttgectgecttgacctgtga atatccctgccgcttttatcaaacagcctcagtgtgtttgatcttgtgtgtacg‘
cgcttttgcgagttgctagetgettgtgectatttgecgaatacca cccccagcatccccttccctcgtttcatatcgcttgcatcccaacc|
gcaacttatctacgctgtcctgctatccctcagegetgetectgetectgetcactgeccctegea cagccttggtttgggctccgcctg‘
tattctcctggtactgcaacctgtaaaccagcactgcaatgetgatgcacgggaagtagtgggatgggaacacaaatggajggatcc
cgecgtctcgaacagagegcgecagaggaacgctgaaggtctegectctgtcgcacctcagegeggcatacaccacaataaccacctg
acgaatgcgcttggttcttcgtccattagegaagegtcecggttcacacacgtgeccacgttggecgaggtggcaggtgacaatgatcgg
tggagctgatggtcgaaacgticacagcctagg

aagggcaagacgatgcagtccctctggggagtca cagccgactgtgtgtgttgcactgtgcggcccgcagca ctcacacgcaaaat
gcctggecgacaggeaggecctgtccagtgecaacatccacggtecctctcatcaggetcacctigetcattgacataacggaatgeg
taccgctctttcagatctgtccatccagagaggggagcaggetecccaccgacgetgtcaaacttgettcctgeccaaccgaaaaca
ttattgtttgageeeeoossossoggggcagattgcatggcgggatatctcgtgaggaacatcactgggacactgtggaacacagt
gagtgcagtatgcagagcatgtatgctaggggtcagegecaggaagggggcectttcccagtcteccatgecactgecaccgtatecacg
actcaccaggaccagcttcttgatcggettccgeteccgtggacaccagtgtgtagectetggactccaggtatgegtgcaccgcaaa
ggccagecgategtgecgattcctggggtggaggatatgagtcagecaactiggggetcagagtgcacactggggcacgatacgaa
acaacatctacaccgtgtcctccatgetgacacaccacagcttegetccacctgaatgtgggegecatgggeccgaatcacagcecaat
gtcgetgcetgecataatgtgatccagaccctctccgeccagatgecgageggategtgggegetgaatagattectgtttcgatcact
gtttgggtcctttccttttcgtctecggatgegegtetcgaaacaggetgegtegggetttcggatecctittgetecctecgtcaccatcec
tgcgegegggeaagttgettgaccectgggetggtaccagggttggagggtattaccgegtcaggecattcccageccggattcaatt
caaagtctgggccaccacccteccgecgetctgtetgatcactccacattcgtgecatacactacgttcaagtcctgatccaggegtgtcet
cgggacaaggtgtgcttgagtttgaatctcaaggacccactccagcacagetgetggttgaccccgecctcgcaacatATGgcegac
cgccagctgcatggtggcegtcgceccttctgecacctggctggtcgecgegtgeatgcccacctccagegacaacgacccecgcteg
ctgtcccacaagcegcectgcgcectgagecgceecgcecgecgeaccctgagctcgeactgctecctgegeggceagceaccttccagtgec
tggacccctgcaaccagcagcegcttecctgggegacaacggcttcgegtecgctgttcggcetccaagceccctgegeageaaccgeg
gccacctgcgectgggcecgceacctecgceactccggegaggtgatggecgtcgegatgcageccgeccaggaggtgageaccaa
caagaagcccgegaccaageagcegcecgcegtggtegtgaccggceatgggcegtcgtgaccccecctgggcecacgacccecgacgty
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SEQ ID NO: 252
G. mangostana C16:0 thioesterase construct

gcetcttcgecgecgecactectgetcgagegegececgegegtgegecgecagegecttggecttttcgecgegetegtgegegteget
gatgtccatcaccaggtccatgaggtctgecttgegecggcetgagecactgettegteccgggeggeccaagaggagceatgagggag
gactcctggtccagggtcctgacgtggtcgeggcetctgggagegggecageatcatcetggcetctgecgeaccgaggecgectccaa
ctggtcctccagcagcecgeagtcgecgecgaccctggcagaggaagacaggtgaggggggtatgaattgtacagaacaaccacg
agccttgtctaggcagaatccctaccagtcatggctttacctggatgacggectgegaacagetgtccagcegaccctegetgecgec
gcttctcccgeacgcettetttccageaccgtgatggegegagcecagegecgceacgetggegetgegettcgecgatctgaggacagt
cggggaactctgatcagtctaaacccccttgegegttagtgttgecatcctttgcagaccggtgagagecgacttgttgtgegcecac

cccccacaccacctcctcccagaccaattctgtcacctttttggcgaaggcatcggectcggectgcagagaggacagcagtgecc

agcecgcetgggggttggeggatgcacgetcaggtaccctticttgegetatgacacttccagcaaaaggtagggegggcetgegaga c‘
ggcttcccggegcetgcatgcaaca ccgatgatgcttcgaccccccgaagctccttcggggctgcatgggcgctccgatgccgctcca‘
gggcgagcegcetgtttaaatagccaggeccccgattgcaaagacattatagecgagetaccaaagcecatattcaaacacctagatca c‘
taccacttctacacaggccactcgagcttgtgatcgca ctccgctaagggggcgcctcttcctcttcgtttcagtcacaacccgcaaa‘

ctctagaatatcaATGctgctgcaggccttcctgttcctgctggecggcttcgecgecaagatcagegcectccatgacgaacga

gacgtccgaccgccccctggtgcacttcacccccaacaagggctggatgaacgaccccaacggcectgtggtacgacgagaag
gacgccaagtggcacctgtacttccagtacaacccgaacgacaccgtctgggggacgcccttgttctggggccacgcecacgtc

cgacgacctgaccaactgggaggaccagceccatcgcecatcgecccgaagegceaacgactccggegcecttctccggctecatgg
tggtggactacaacaacacctceggcttcttcaacgacaccatcgacccgegecagegcetgegtggcecatctggacctacaaca
ccccggagtcecgaggageagtacatctectacagectggacggceggctacaccttcaccgagtaccagaagaacccegtgcetyg
gccgccaactccaccecagtteccgcgacccgaaggtcttctggtacgagcecctcccagaagtggatcatgaccgeggecaagte

ccaggactacaagatcgagatctactcctccgacgacctgaagtcctggaagctggagtcecgegttcgccaacgagggctice
tcggctaccagtacgagtgcccecggcectgatcgaggtccccaccgageaggaccccagecaagtectactgggtgatgttecatcet
ccatcaaccccggcgcececcggcecggceggcetecttcaaccagtacticgtcggecagcttcaacggcacccacttcgaggcecticga
caaccagtccegegtggtggacttcggcaaggactactacgcecctgcagaccttcttcaacaccgacccgacctacgggagceg

ccctgggcatcgcegtgggcectccaactgggagtactccgecttcgtgeccaccaacccctggegctcctcecatgteectegtgege
aagttctcectcaacaccgagtaccaggcecaacccggagacggagctgatcaacctgaaggccgagcecgatcctgaacatca
gcaacgccggcccctggagecggttcgecaccaacaccacgttgacgaaggcecaacagcetacaacgtcgacctgtccaacag
caccggcaccctggagttcgagcetggtgtacgecgtcaacaccacccagacgatctccaagtecgtgttcgecggacctcteecte
tggttcaagggcctggaggaccccgaggagtacctccgeatgggcttcgaggtgtccgcegtectccticticctggaccgeggg

aacagcaaggtgaagttcgtgaaggagaacccctacttcaccaaccgcecatgagegtgaacaaccagceccttcaagagegag

aacgacctgtectactacaaggtgtacggcttgctggaccagaacatcctggagcetgtacttcaacgacggcecgacgticgtgtec
accaacacctacttcatgaccaccgggaacgcecctgggcetcecgtgaacatgacgacgggggtggacaacctgttctacatcga
caagttccaggtgecgcgaggtcaagTGAcaattggcagcagcagetcggatagtatcgacacactctggacgetggtegtgtga
tggactgttgccgecacacttgetgecttgacctgtgaatatcecctgecgettttatcaaacagcectcagtgtgtttgatettgtgtgtac
gegcttttgegagttgctagetgettgtgctatttgegaataccacceccageatcecccttecctegtttcatategettgecateccaacc
gcaacttatctacgctgtcctgctatccctcagegetgetectgetectgetcactgeccctecgecacagecttggtitgggetecgectgt
attctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacgggaagtagtgggatgggaacacaaatggaggatccc

gcgtctcgaacagagcgegcagaggaacgctgaaggtctegectctgtcgcacctcagegeggeatacaccacaataaccacctga
cgaatgcgcttggttcttcgtccattagcgaagegtccggttcacacacgtgecacgttggegaggtggcaggtgacaatgateggt

ggagctgatggtcgaaacgttcacagectagggatatcgaattcggccgacaggacgcgcegtcaaaggtgctggtcgtgtatgc
cctggccggcaggtegttgctgctgctggttagtgattccgcaaccctgattttggegicttattttggegtggecaaacgctggceg
cccgcgagccgggccggcggcgatgcggtgccccacggctgccggaatccaagggaggcaagagcgcccgggtcagttga‘
agggctttacgcgcaaggtacagccgctcctgcaaggctgcgtggtggaattggacgtgcaggtcctgctgaagttcctccad
cgcctcaccagcggacaaagcaccggtgtatcaggtccgtgtcatccactctaaagaactcgactacgacctactgatggcccﬂ
agattcttcatcaaaaacgcctgagacacttgcccaggattgaaactccctgaagggaccaccaggggccctgagttgttcctﬂ
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gegcettttgegagttgctagetgettgtgctatttgcgaataccacccccagceatcccectteccctegtttcatatcgettgcatcccaacce
gcaacttatctacgctgtcctgctatccctcagegetgetectgetectgetcactgeccctcgcacagecttggtttgggeteccgectgt
attctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacgggaagtagtgggatgggaacacaaatggaggatccc
gcgtctcgaacagagcgegcagaggaacgctgaaggtctegectctgtcgcacctcagegeggeatacaccacaataaccacctga
cgaatgcgcttggttcttcgtccattagcgaagegtccggttcacacacgtgecacgttggegaggtggcaggtgacaatgateggt

ggagctgatggtcgaaacgttca cagcctagggatatcg&ttc‘ggccgacaggacgcgcgtcaaaggtgctggtcgtgtatgc
cctggccggcaggtegttgctgctgctggttagtgattccgcaaccctgattttggegicttattttggegtggecaaacgctggceg
cccgcgagccgggccggcggcgatgcggtgccccacggctgccggaatccaagggaggcaagagcgcccgggtcagttga‘
agggctttacgcgcaaggtacagccgctcctgcaaggctgcgtggtggaattggacgtgcaggtcctgctgaagttcctccad
cgcctcaccagcggacaaagcaccggtgtatcaggtccgtgtcatccactctaaagaactcgactacgacctactgatggcccﬂ
agattcttcatcaaaaacgcctgagacacttgcccaggattgaaactccctgaagggaccaccaggggccctgagttgttcctﬂ
ccccccgtggcgagctgccagccaggctgtacctgtgatcgaggctggcgggaaaataggcttcgtgtgctcaggtcatggg‘
aggtgcaggacagctcatgaaacgccaacaatcgcacaattcatgtcaagctaatcagctatttcctcttcacgagctgtaatt
gtcccaaaattctggtctaccgggggtgatccticgtgtacgggcccttecctcaaccctaggtatgcgegceatgeggtegecgd
gcaactcgcgcgagggccgagggtttgggacgggccgtcccgaaatgcagttgcacccggatgcgtggcaccttttttgcgaﬂ
aatttatgcaatggactgctctgcaaaattctggctctgtcgccaaccctaggatcageggcegtaggatttcgtaatcattcgt

ctgatggggagctaccgactaccctaatatcagceccgactgcectgacgcecagcegtccacttttgtgecacacattccattegtgcd
caagacatttcattgtggtgcgaagcgtccccagttacgctcacctgtttcccgacctccttactgttctgtcgacagagcgggcc|
cacaggccggtcg cagcda ctagtATGctgaagctgtcctgcaacgtgaccaacaacctgcacaccttctecttcttctccgac
tcctecctgttecatccccgtgaaccgecgceaccatcgecgtgtectccgggegegcecteccagcetgegecaagceccgecctggacc
ccctgegegecgtgatctccgecgaccagggctccatctcccccgtgaactcectgeacccccgecgaccgectgegegecggec

gcctgatggaggacggctactcctacaaggagaagttcatcgtgcgctectacgaggtgggcatcaacaagaccgecaccg
tggagaccatcgccaacctgctgcaggaggtggcectgcaaccacgtgcagaagtgcggcttctccaccgacggcttcgecac
caccctgaccatgcgcaagctgcacctgatctgggtgaccgcccgcatgecacatcgagatctacaagtaccccgectggtccg
acgtggtggagatcgagacctggtgccagtccgagggccgceatcggeacccgecgegactggatcctgegegactccgeca

ccaacgaggtgatcggcecgcgcecacctccaagtgggtgatgatgaaccaggacacccgecgcectgecagegegtgaccgac

gaggtgcgcgacgagtacctggtgttctgcccccgegagecccgectggcecttccccgaggagaacaactcctccctgaaga

agatccccaagctggaggaccccgeccagtactccatgetggagcetgaagecccgecgegecgacctggacatgaaccagce
acgtgaacaacgtgacctacatcggctgggtgctggagtccatcccccaggagatcatcgacacccacgagcetgecaggtga
tcaccctggactaccgccgegagtgccagecaggacgacatcgtggactccctgaccacctccgagatccccgacgaccccat

ctccaagttcaccggceaccaacggctccgcecatgtcctccatccagggcecacaacgagtceccagttcctgeacatgctgegect
gtccgagaacggccaggagatcaaccgeggecgeacccagtggegecaagaagtcctcccgeatggactacaaggaccac

gacggcgactacaaggaccacgacatcgactacaaggacgacgacgacaagTGAatcgatagatctcttaaggcagecag

cagctcggatagtatcgacacactctggacgctggtcgtgtgatggactgttgeccgecacacttgetgecttgacctgtgaatatecct
gccgcttttatcaaacagectcagtgtgtttgatcttgtgtgtacgcgcettttgecgagttgetagetgettgtgctatttgcgaataccac
ccccagcatcccctteccctegtttcatatcgettgecatcccaaccgcaacttatctacgetgtecctgetatccctcagegetgetectget
cctgctcactgeccctcgecacagecttggtttgggctccgectgtattctcctggtactgcaacctgtaaaccagecactgcaatgetga

tgcacgggaagtagtgggatgggaacacaaatggaaagcttaattaagagctcttgttttccagaaggagttgctccttgagecttt
cattctcagcctcgataacctccaaagcecgctctaattgtggagggggttcgaatttaaaagettggaatgttggttcgtgegtctg

gaacaagcccagacttgttgctcactgggaaaaggaccatcagctccaaaaaacttgecgctcaaaccgegtacctetgetttege
gcaatctgecctgttgaaatcgccaccacattcatattgtgacgettgagcagtctgtaattgectcagaatgtggaatcatctgecc
cctgtgecgagcccatgcecaggeatgtegegggegaggacacccgecactcgtacagcagaccattatgetacctcacaatagttca
taacagtgaccatatttctcgaagctccccaacgagcacctccatgetetgagtggcecaccccccggeectggtgettgeggagggce
aggtcaaccggcatggggctaccgaaatccccgaccggatcccaccacccccgegatgggaagaatctctccccgggatgtgggc
ccaccaccagcacaacctgctggceccaggcegagegtcaaaccataccacacaaatatccttggeatcggecctgaattecttcetge
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caaccagtccegegtggtggacttcggcaaggactactacgcecctgcagaccttcttcaacaccgacccgacctacgggagceg
ccctgggcatcgcegtgggcectccaactgggagtactccgecttcgtgeccaccaacccctggegctcctcecatgteectegtgege
aagttctcectcaacaccgagtaccaggcecaacccggagacggagctgatcaacctgaaggccgagcecgatcctgaacatca
gcaacgccggcccctggagecggttcgecaccaacaccacgttgacgaaggcecaacagcetacaacgtcgacctgtccaacag
caccggcaccctggagttcgagcetggtgtacgecgtcaacaccacccagacgatctccaagtecgtgttcgecggacctcteecte
tggttcaagggcctggaggaccccgaggagtacctccgeatgggcttcgaggtgtccgcegtectccticticctggaccgeggg
aacagcaaggtgaagttcgtgaaggagaacccctacttcaccaaccgcecatgagegtgaacaaccagceccttcaagagegag
aacgacctgtectactacaaggtgtacggcttgctggaccagaacatcctggagcetgtacttcaacgacggcecgacgticgtgtec
accaacacctacttcatgaccaccgggaacgcecctgggcetcecgtgaacatgacgacgggggtggacaacctgttctacatcga
caagttccaggtgcgcgaggtcaagTGAcaattggcagcagcagetcggatagtatcgacacactctggacgetggtegtgtga
tggactgttgccgecacacttgetgecttgacctgtgaatatcecctgecgettttatcaaacagectcagtgtgtttgatettgtgtgtac
gegettttgegagttgctagetgettgtgetattigecgaataccaccecccageatcecccttecctegtttcatatecgettgecateccaacc
gcaacttatctacgctgtcctgctatcecctcagegetgetectgetectgetcactgeccctegecacagecttggtitgggctecgectgt
attctcctggtactgcaacctgtaaaccagcactgcaatgetgatgcacgggaagtagtgggatgggaacacaaatggaggatcecc
gcgtctcgaacagagcgegcagaggaacgctgaaggtctegectctgtcgcacctcagegeggeatacaccacaataaccacctga
cgaatgcgcttggttcttcgtccattagcgaagegtccggttcacacacgtgecacgttggegaggtggcaggtgacaatgateggt
ggagctgatggtcgaaacgttcacagectagggatatcgaattcctitctigegctatgacacttccagcaaaaggtagggcggg
ctgcgagacggcttcccggegctgcatgcaacaccgatgatgcttcgaccccccgaagctecttcggggcetgcatgggegcete
gatgccgctccagggcegagcegctgtttaaatagecaggceccccgattgcaaagacattatagegagctaccaaagccatatt
aaacacctagatcactaccacttctacacaggccactcgagcttgtgatcgcactccgctaagggggcgcctcttcctcttcgttﬂ
cagtcacaacccgcaaada ctagtATGgccaccgcatccactttctcggegttcaatgeccgctgeggegacctgegtcegcetc
ggcgggctccgggcecccggegeccagegaggcccctccccgtgcgegggegegecgaggtgeacgtgecaggtgacccacte
cctggceccccgagaagcegcegagatcttcaactccctgaacaactgggceccaggagaacatcctggtgctgctgaaggacgt
ggacaagtgctggcagccctccgacttcctgeccgactccgectccgagggcttcgacgagecaggtgatggagcetgegeaa
gcgctgcaaggagatccccgacgactacttcatcgtgctggtgggcgacatgatcaccgaggaggcecctgeccacctacca
gaccatgctgaacaccctggacggcegtgcgcgacgagaccggcgcectccctgaccccctgggcecatctggacccgegectgg
accgcecgaggagaaccgecacggcgacctgctgaacaagtacctgtacctgtccggecgegtggacatgaageagatcga
gaagaccatccagtacctgatcggctccggceatggacccccgeaccgagaacaacccctacctgggcttcatctacacctect
tccaggagcegcegcecaccttcatctcccacggeaacaccgeccgectggecaaggageacggcgacctgaagcetggeccaga
tctgcggcatcatcgccgecgacgagaagegecacgagaccgectacaccaagatcgtggagaagctgttcgagatcgac
cccgacggceaccgtgcetggecctggecgacatgatgcgecaagaaggtgtccatgeccgeccacctgatgtacgacggecag
gacgacaacctgttcgagaacttctcctccgtggeccagegectgggegtgtacaccgeccaaggactacgcecgacatcctgg
agttcctggtgggcecgctgggacatcgagaagctgaccggcectgtccggegagggcecgeaaggceccaggactacgtgtge
accctgcccceccgeatccgecgectggaggagcegegeccagtceccgegtgaagaaggcctccgecacccccttctectggate
ttcggccgcgagatcaacctgatggactacaaggaccacgacggcegactacaaggaccacgacatcgactacaaggacg
acgacgacaagTGAatcgatagatctcttaaggcagcageagetcggatagtatcgacacactctggacgetggtegtgtgatg
gactgttgccgccacacttgetgecttgacctgtgaatatccctgecgcttttatcaaacagectcagtgtgtttgatettgtgtgtacg
cgcttttgegagttgetagetgettgtgetatttgecgaataccacccccageatecccttecctegtttcatatcgettgeateccaaccg
caacttatctacgctgtcctgctatccctcagegetgetectgetectgetcactgeccctcgecacagecttggttigggetecgectgta
ttctcctggtactgcaacctgtaaaccagcactgcaatgetgatgcacgggaagtagtgggatgggaacacaaatggaaagcttaa
ttaagagctcttgttttccagaaggagttgctccttgagectttcattctcagectcgataacctccaaagecgctctaattgtggag
ggggttcgaatttaaaagcttggaatgttggttcgtgcgtetggaacaagceccagacttgttgetcactgggaaaaggaccatcag
ctccaaaaaacttgccgctcaaaccgegtacctetgetttcgegecaatcetgecctgttgaaatcgecaccacattcatattgtgacge
ttgagcagtctgtaattgcctcagaatgtggaatcatctgeccectgtgegagceccatgecaggceatgtcgegggcgaggacacce
gccactcgtacagcagaccattatgctacctcacaatagttcataacagtgaccatatttctcgaagcetccccaacgagceacctee
atgctctgagtggccaccccccggecctggtgettgeggagggcaggtcaaccggeatggggctaccgaaatccccgaccggatce
ccaccacccccgcgatgggaagaatctctccccgggatgtgggeccaccaccagcacaacctgetggeccaggegagegtcaaac
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SEQ ID NO: 262
C. tinctorius ACP-thioesterase at A12 fatty acid desaturase locus construct

getcttcgggcetggtctgaatccttcaggegggtgttacccgagaaagaaagggtgecgatttcaaagecagacccatgtgecgggc
cctgtggcectgtgttggcegectatgtagtcaccccccctcacccaattgtcgecagtttgegecactccataaactcaaaacageagcet
tctgagctgcgctgttcaagaacacctctggggtttgctcacccgegaggtcgacgeccageatggcetatcaagacgaacaggea
gectgtggagaagcectccgttcacgatcgggacgetgegecaaggccateecccgegceactgtttcgagegetcggegcttcgtagea
gcatgtacctggcctttgacatcgcggtcatgtccctgetctacgtcgegtcgacgtacatcgaccctgecaccggtgectacgtgggt
caagtacggcatcatgtggccgctctactggttcttccaggtgtgtttgagggttttggttgcccgtattgaggtectggtggcegegce
atggaggagaaggcgcctgtcccgetgacccccccggetacccteccggeaccttccagggegecttecggeacgggtgtetgggtg
tgcgcgcacgagtgeggcecaccaggcecttttcctccagecaggecatcaacgacggegtgggectggtgttccacagectgetgcet
ggtgccctactactcctggaagceactcgecaccgggtacdctttettgegcetatgacacttccagcaaaaggtagggegggetgega g‘
acggcttcccggegetgcatgcaacaccgatgatgettcgaccceccga agctccttcggggctgcatgggcgctccgatgccgctc‘
cagggcgagcgctgtttaaatagccaggcccccgattgcaaagacattatagcgagctaccaaagccatattcaaacacctagatc‘
actaccacttctacacaggccactcgagcettgtgatcgcactccgectaagggggegectcttectettegtttcagtcea caacccgca‘
aactctagaatatcaATGctgctgcaggccttectgttcctgetggcecggcttcgecgecaagatcagegectccatgacgaac
gagacgtccgaccgccccctggtgcacttcacccccaacaagggctggatgaacgaccccaacggcectgtggtacgacgaga
aggacgccaagtggcacctgtacticcagtacaacccgaacgacaccgtctgggggacgccecttgttctggggcecacgcecacg
tccgacgacctgaccaactgggaggaccagcccatcgecatcgecccgaagcegcecaacgacteccggcegcctictccggctecat
ggtggtggactacaacaacacctccggcticttcaacgacaccatcgacccgegecagcegcetgegtggcecatctggacctaca
acaccccggagtccgaggagceagtacatctcctacagectggacggceggctacaccttcaccgagtaccagaagaaccccgt
gctggccgccaactccaccecagtteccgcgacccgaaggtctictggtacgagecctcccagaagtggatcatgaccgeggeca
agtcccaggactacaagatcgagatctactcctccgacgacctgaagtcctggaagctggagicecgegttcgeccaacgagggce
ttcctcggctaccagtacgagtgceccccggcectgatcgaggtecccaccgagcaggacceccageaagtcectactgggtgatgttc
atctccatcaaccccggcegeeccecggecggeggctcecttcaaccagtacttcgtcggcagcettcaacggcacccacttcgaggcect
tcgacaaccagtcccgcegtggtggacttcggcaaggactactacgceecctgecagaccttcttcaacaccgacccgacctacggg
agcgccctgggcatcgegtgggcectccaactgggagtactccgecttcgtgceccaccaacccctggcegctcctccatgtecctegt
gcgcaagttctcecctcaacaccgagtaccaggcecaacccggagacggagctgatcaacctgaaggceccgagecgatcctgaac
atcagcaacgccggcccctggageecggttcgecaccaacaccacgttgacgaaggccaacagctacaacgtcgacctgtcca
acagcaccggcaccctggagttcgagcetggtgtacgcecgtcaacaccacccagacgatctccaagtecgtgttcgeggacctct
ccctetggticaagggcectggaggaccccgaggagtacctccgeatgggcticgaggtgtccgegtcectecttettectggaccyg
cgggaacagcaaggtgaagttcgtgaaggagaacccctacttcaccaaccgcatgagcecgtgaacaaccagceccttcaagag
cgagaacgacctgtcctactacaaggtgtacggcttgctggaccagaacatcctggagctgtacttcaacgacggegacgtcg
tgtccaccaacacctacttcatgaccaccgggaacgccctgggctecgtgaacatgacgacgggggtggacaacctgttctac
atcgacaagttccaggtgcgcgaggtcaag TGAcaattggcagcageagetcggatagtatcgacacactctggacgetggte
gtotgatggactgttgccgecacacttgetgecttgacctgtgaatateccctgecgettttatcaaacagectcagtgtgtttgatcttgt
gtgtacgcgcttttgcgagttgetagetgettgtgetatttgecgaataccacccccageatecccttecctegtttcatatcgettgeatce
ccaaccgcaacttatctacgcetgtcctgetatecctcagegetgetectgetectgetcactgeccctegecacagecttggtitgggcetce
cgectgtattctcctggtactgcaacctgtaaaccagecactgcaatgetgatgcacgggaagtagtgggatgggaacacaaatgga
ggatcccgegtctcgaacagagcegegecagaggaacgctgaaggtetcgectcetgtegecacctcagegeggeatacaccacaataac
cacctgacgaatgcgcttggttcttcgtccattagcgaagegtccggttcacacacgtgecacgttggecgaggtggcaggtgacaat
gatcggtggagctgatggtcgaaacgttcacagcctagggatatcgaattc
ctttcttgcgctatgacacttccagcaaaaggtagggcgggctgcgagacggcttcccggcgctgcatgcaacaccgatgatg‘
cttcgaccccccgaagctccttcggggctgcatgggcgctccgatgccgctccagggcgagcgctgtttaaatagccaggcccd
cgattgcaaagacattatagcgagctaccaaagccatattcaaacacctagatcactaccacttctacacaggccactcgagd
ttgtgatcgcactccgctaagggggcgcctcttcctcttcgtttcagtcacaacccgcaaada ctagtATGgccaccgcatccac
tttctcggcgttcaatgcccgetgeggcegacctgegtegetcggegggctecgggeccecggegeccagegaggceccctcccegt

174



SLI

Vo
1 Bppo0bBIBHBINHBILHOLNINIINHIIIBBINIZINHLLDINIINHIBEINEINIINEHLLINIONGDINIHI6NDIIG

2026p0bPDIHIHHI6NPHIINIDI2H126220023106PHDI2266231266226221062H30612202H10231262221610
2066026 HILHBPLHPDIIINIDIHI21266200I1HPHHPDIIOPPLDHIB26632622D20D2HHH12222D0H2H2
2232220632221006H362102062062362602201D062622622031006612220210226602612060H6202322020H2]
0210H60H232223222310221606632226663266210301220616200200H1620260D200H1PIPHHI20HI21262D
52225636630266H32262223001606226232206606H326002322210600HDDLHINII12DLIPDIVPHPHDHDDID
2211926632262612220262322261211616032201606H6062626162062062231616600H60263226226322020
bbpboppbIbHIPH1H6H616DDI2122022626226621061660H2H66200226201206HBDPPH12210HH12DHIHIIH
22202b6616600266H606266b602H616663220606231060H21061620H2216H612262222031002203210H60HI10
202610262226220b6366632106322026126002H62H302202202203202262112D6206220221211066H61606H
bp2232620220026H6266H616b60HHD2IH261220022H210220H60HI1DI2022H220DPPLIPVIIVILHDLILHDLHID]
263062210616232600b06H0D2ID1221D1326H620660H220H1222310666322H6261236220026661222160060D
bbppIpH226HDPH2H2612321226616266223122260260626H22023632833288H2H2H31H2222122226H60H2H
0222626622226662230666266230621606320062662632622261002316266212311002230262002269) | v/

(poz1undo-uopod) IseINSAOIY-JV SHLI0IoUI *)) JOJ UOIFII SUIPOd
€97 :ON dI OIS

j3e3eeses8edSed13eerer1188123108287230e8re35e8237
8>87e33222182182e10873311e32323310e33e3331810223123128521333108203ere8r13eroey0e1300D
8331733e33533e2182282283212033e33e32330e328)0823202)18208I3E112173e33e2310 31 Foedrdoered
J211e3e33e331321eree3e331821122232203831e3210320e831817e3333182032832328108810e338 0
g3ee3ed2112e10e2382081281233220232€3€388321031737821230813010351 1 e2REeS31301e3)008)0303
138132e100e3ee1133)233120833103831e27e33223331131303e210333123e0108183238188103238100€8
22)21e2133133e321e2323e81323eer8e2112182228713313220e81110832883332132323200e3132283180)
2232132ee2118182120e181082233123331727e31137e2133108135eer3351e18731e3233113813e83e333
13e38123833e37e2323313e332320e28123223181118133e3re33eered3)20813333redreerdyoernersd
233358€e3ee)1ee]105eReEe83]1EEEOBOEE380]1E00010E]180EE8380EI8]1E5]105]1EEI8]10BI8EIIBER]8]00ERIS
10B15381221011E8]131008021085851118511208E82E823580]123232810E3125]232]10512J105108038E83123J1810381001810
80B]2]18]10BEI330EEIII]EI5]10801E81E3]115010231102331B28E2223J8J0R)EEEI5]]118]1031511031058103
118E38081111030380E131815110]1E5111815]1882]003 I EEEI]R)111080051300]1B1EEE]510083]11003105]10Ee08
30853511810E8818515180188105.8851010 BDBIEF0]B]5e1E850108e05e08e235eR]10]101E5e)88018 YD |
BopILBINBINHBINHHLDINIINHIINLINBINIILBHLVINIINGIBHINGINIINBELPLINIINGHINIBIBLDIIG
22060060V IBIBHIBLHIINIBII6326220DI1VHDHH122662212662262212626326320026302332622236
312006602606206600H0PDIII22163622126620023060H66PVI1160VH36266226226000266632222606
2622232206322232066362302062062626022616062622622032066322002302266026326062022009
pb23023060H2323222302236066322266632662310201220636200I0DPH162V2BLVIVLHIVINVHBHIIINHI
23262262222636612266632262223203606226222006606632600222210600600630223200I2DDIVVH
pb60HI22233226632262632220262222261211631663220160660626263600620622361660060263226
22622202066062006306306366636002232202262622662106166062662002262032066006H322106
63206262262220266616600266606266602636661200606230606230636206221663226222003062
2032306062302026302622262206166632306322026126002626302202202202202262332662062002)
1213066636266602226202000266266616606602632632200226210220606210220226200600I2DDI
1026663660620326306223063623160060660030322361226620660622061222306663226263226200
0266632223606 066LVINHII6HDH2H26322232266162662212226026062662202263333853362626




9L1

Ppoububnbpoobb660330330666006133313000611066033361130306061336300000310311311060

Poooﬁbwﬁpmoon63013063130060001313033103161633166031016166330360003066360330313363
Pmopoubnnbp61331660361630661100661661636136600361331363360301660036363011136660
‘06116031666333636060036606660033100663361366303333616636106366366336663360636333
62661060000266162H6H3311013016060311106122200262211061603166126326326316216602663266322
3610161631661361660003163636306603063366’%331919888913389393118399983188198138988
18821e31ee0e38133e288188e328511822281802E202E21188221808EE325811822152119118811080818E3D
eS1ooeddeeleededdede1ed882828e2120e382181212282310183ee8108oee38e8e282323e3esee 321213808
R R Y- F s e AR R b e A Y s S R R A AR AR ) s AR IR s CR B LA Vs AR BEER) - AR A Yz s AR RN R R N )
18100522105881118811008€082801022058108210810010810010810809801000]181081001810808]0181108E03
J0BEBI))]1B08130801E818011180]0001100001B088D00000BI0B] B E805]]11810515811051058108115€8058111105809
28]1818181101E811181518821008E0E EEI1E]111080081000]18]1BE815]00E81100810811080830500511810E93
168151501851050E8810]0BJEBIEG0]E]3E] 5571058058888 N eedyD | bop216b0b2H2631H6602231600
20b621020323311610200206616DH6HH20H2DHIPIPDDHIH221066H1222D200H6H2203206103112012202003D
0221631621620626620620023100161060661221020060220661261106620161660020330122161200H30
pbpbH2HPHDPII226P220PIPPLHIBI6LHIPIHII2DDIINIYII01232200BPHDLPPDHIH2116DPHIOBDDILDID
pbbbH2H230H612231231221221H62H221616H60621120666102622312301606H606222306606632266HD0DI1166
1012221232206626231616221D00221210H20H02220220200216226201H616610606231606612220266220
2602002321612206216300203260200326600H2IDHIIDIPI2DIVPIINIIHI11662260HH612222H6622H630D2
bp210200bH1221062260H226H6DPH2200210H12DPHHIPHPHDHIIIPDIIBHPIINIBLHIIVIPNIII1116D
02b623bH16232221H61023212210H626612222002202322H61H52112262210016066610003232266616262102666332
262b60bbb6203122062220H22020021121122060236322262032010066002H6233006616616262221603200
206233226H606233002220266200213060266216211001D0220021123126H626622662222626H2222002310
203210231010H6166630032216002H602322006H60260H2203223216606210632266223261600201602201066
210212066b60b3002362331626221606612600661221600H3220H20H2321221201210H60H210HDVIVIIPHOHD
20216002326626220610210661600HDI22122260H201661211216600H22206H262211H60232022100022H2
26632616222200b600H60220160H623023332020126626620661226030122121020160360660H632160H62
2020200201220bH1210226636261262H602262623220621022030H20023123226622123020020020100HDH]
b6166302232662232132262662210062002H2D00H22226210226210322D0220H6DHHH1IDPLIZINHIIIDHD
0bH22316502262022666H32116112226206666632163202062006222002031H602321100161200266160022D
20bbbpbPHIPHINIHH1H1226620022220H200HIPHDHI26DHDPPIPDIIIIPIII02DH16D12322262206221D
2060bBI0BHILHINI232262602106002262262232662266326123326122320066026326309 1 Y373303083P

‘eeeaSaaaeeaeaJ,Sea11183113133113133838888899138331393831981811389831393388939391311393391

‘3931989133eaee93119193389eeaae13898389191193eSee93811983333388933891999111813838983888

‘933138338198331383888193813888831133138998333333983113819819833 eoeed81e2812828823211088
‘3 e3e308108880835e183eeer08E22]108D eSmpBaSuaanﬁeamSa238128838811888881383382
22031 3er3ered3e3eder81228311228371e233ee32351111127e233121188208833233231208208I82200)
2223731311310 e3r13e3e313370e3er3111221822811813e11823731193320eeeydiserredreeddsdn
13e2e33e8101e822871108231282331082e3873323e223e323283131320223832111911087€38222101308
228208128731230e323e20313103e0ee81311333r 8123311011033 8213E20R)1000 ) eed eI S8e)n1 811008
Soedxdeereedere)dyeed181333333e3133ere3eedTeder35)222e823323821328273e2312212213810
©e32312087333e872e3322812323310101823e2033328e3381010851321838130€31121833e20188100108
de333ed1er3e3Te3err233133312132110810e208e31233208231120312183e3183013Fed0 8310323 ) 28
198231828781891087820821113172881105828©3382082818182873385878e8232 812010 £2382083385139798

1ONIISUOD JSBINSIOIY) AIO1J10ads peoIq ():81D-0:4 1)) SUnLSDLf "W
97 :ON dI OIS



LLT

6632306322062622622206306062222202602662332660062066326322662102632622162020006326
26220606602632202200630632200606230221226220262206626266230606203623126223026033300
pb0236221323063226620660263623126226663322323122220623300623663261020622226226222060
pb612066322002206616026DPHLHIIBH266322310302202202306262266312632630623663206222639
B602200210231220262600222626636220222226626216230206606206600220260606630222200639
6322662266002002662002306002226362202022260002283385378883623306266232606062333670
02626222230226600362632600666230620233622322600H60663612260266020062060DDLIILIIBD |V

(pozmundo-uopod) aserdseonyy ANL1oads proiq ():81)-0:1)) SuUPLSDAL Jy I0J UOIZAI FUIPOD
$97 :ON dI OdS

78edees1108e321131103333133182371811000eee283218e320)0321333 1081133330230 3231810110
$183377e3123121283731110011e812008823333)1 1021 1RRRIRIRIIRIEIDRR eI} 3332 83e22088108))
aeededgerdedrdedrdn3dsgreddqrnnnidiieedeed3dq1edrrriiernernnessdredrdnneeedrneyss
331e33373ee2133e3333e33281108188123238222227e2235)8e3101031e32103e03e30£2202303e 511D
meredxdedisereeiedrydereeredrydierdndienyednegersereidnrerdddrnoeredsdeddr3g3r 303 es35ed

281e2208e32818122002810)1e03eEe3 51 S1eeder1dndiieerdiserdesnodredrdyeredyyededrdedrddie

eed11317233121ee333321117810330e182870eeer1n3ndioeeeeeedrdddedierneddeeeeddner)nsy
151e3dedngeereeddn 38518111313 eeddyo3eeeeryeedr133333e331811ee10103723eeerdndd
ee1es51073e23191182313008e8110030818e83ee3e1031118135305€e31105eee S5 1EEROBO BES5 0} B30 015€)

SeE85830B05]E5]1081E 058108 BI0BER]S100 BEIG]0B188100101181810080010885811185811008€080801000
3810E210810010510010810808B0]000]8105]00181030E10]1B110BBI8IJERIID1BI 5110801 B18I]111801000110
3301BJ058BJ000J0BJJB]BEGI51118105181105]08€108116E5808111108030€1815]181101E81115181580]005EJEE

BJ1E]111080081000181EE58]13100E811005810511080B10800311510E851E5181501851080E858]0]0BJE0 B30 e
18E]1E8580105808038233e801VYD.1 B2620020022622222223020620623606026623320322020020062
52262626002222626636062206002662626302306062230662066066122626326300022062636066

16266206606632623266266266201006260226236226220612221602632632266206600266261606
B6p02622036066322006302662016126062026236066126322602602226162606066322306612662310

203600216200200616202602200216206632206221663262222626632266262262230203200226220
20DIPBINVHII6PYIIIGIH6PLIBIBIIINLBHLHINGH1I61626620260623623100322260623060663626

221660b660622223060022163226226222026260020063063063666323662322022626220061221060

6266220600263206262612211661606262600630266200600266260222220636663223206236606
2306362062666636212220032620066366322366026303622002366166632106300062622622006106
0bH222220260266231066206206632632266230263262216202200632626220606602632202000H6106

3222060621022122622026220662626621060620362126223026023300060226223321063226600660

26362332622666123232312222062330062366326102062222622622226006630066300002206616026
ppbPHIIBH2HBH1221303022022023062622661263261062166320622263260220021023322026260022)
65266162202222266262362300066062066002202606066110222220632632266226600200266I20DI)
pb0D2I263622030222620022853358338836213262662306260623316300262622223102266003626326
20666230620233622322600606616322602660200620H6DVIIVIIHD | v;mpoﬁmbolbboobbmm
|33666360603063161311613011331330633311161330313630116033331636006361661611031110306003
92616231022331020202H1H3111002231626022620H3326300622260210100122201006220312D0HHHDHIVH1D

162110210016232106601620H62H60210HHD122201022H62161210661211000023612326300H610D2H1D111DD
Pnbobl,u,upombbl63610663330361160361000633316336663066611166606336660636363130036
DH226216626102D2D2D103166033220023223112226DH201616233322106166H666220321661211000D022231D)
2100103060620 23121221310126021001260021H610231100202H2100D20DI2DI2DPPDHINI1HPIPHHDIBIBOHD)
‘666103166031361616311366DlDDDDb663661366063106161330161366033603361360636616333333




8LI

Soedxdeereedere)dyeed181333333e3133ere3eedTeder35)222e823323821328273e2312212213810
©e32312087333e872e3322812323310101823e2033328e3381010851321838130€31121833e20188100108
de333ed1er3e3Te3err233133312132110810e208e31233208231120312183e3183013Fed0 8310323 ) 28
123218>8>3132328282282111122881322328e3233232818281 822282813 323281223083282232085119393

JONIISUOD ISBINSAOTY)-J )V STUNUUIOD SNULILY
897 :ON dI OdS

VNNVddIAAASOAALLNVVEAdYMIDIDHNIISOATTITIHADIADVITISODOAdA
SYAVL1SOTI9ANDIINYATTLANDOATIHSITISSAASTTMDIANANNAHONAATASMYd
VIOHHIANVINANIAdIAHISATATADHIAIADIITAIATIdIASTHH LAIANIWINAMAS LYY

113D DDA TAMIUNNONNDSd LAMSAATIAADMSIAIANTADWHLAAMITAYHLIN I L
SO49AdTIDIDYAHNTYLIOTHNINTLIISYLHAYDIIASHISINDOYHITOADAIYDTS4d
A4AANTNAdYY AIMATINLMONIVY I LLIVYTTINSMAdTONIH LANdVALAYVAIQIAN L
SINALTIOVINDONDIAALHYNYYHEOYHTYSHIIOHYIVIYTLOILIddNIAJOYNINIVIA

opnded ysuen (v g1V Wi aserdsoony ogads (41D sunssvif W
L9T :ON a1 OIS

ey 91 6262002002262320
2221020b620623162602H66211001220220200H2622H2H26002222H626616062206002H66262610210HDHID
106b20b6b0bHDH13262612632302206261006H36266226606012623206626H626620100626022621H6326220
b515221H60261261226620660026626160H6H6002H62201606H3222061026620161260H202H62160HH12H320
bp2H02322H616260bPHH12210H6H61266210201600216200D20PHIDIVIODIIPDIIBIPHH1220DH221H6H6126222
262H63226H2H522622102031200232H22020020H200H6326002226126002H6262100DH60H206H300162DH2D2

bpb31H21100322260H210HbPHH1626221660HH0H222210HPDI21612262262220262600D2D0HILHILHIOD
5121662302022H2622206322106062662320600261006362012211606160H626260061026620060D026H2D
022220061666122100621660H621061620H62H66661621222203060206616612216603610262220216616H
H5321063230H2H2262220610H0H22322202602H56231266206206612H630266210261262216002000H12H62H
200bpbbHPIH1220220PHIPDHI2220HPHI1D221226220362206H2H62662106PHIP1HI12H6221026021100DD
023262211010H3226H620b6602616231106226663123212312222062110062166356310206232262262222600HH
100H6b322002206616026006DH22H626D1221101022023202106262266126106106216612062326106032
DDI102312202H2H60022263661622022222602H621621020bH6DHILHDODLDIINIBDLHDLHH1DIIII20H126122D
6226600200266 DIIPHLPIIIB1HIININIIIHIPVI2HIIBIBIBDBH16211262662106260623111632002626
222230226600262632600666230620231622122600606616122602660200H6206002101069 ] Yi3E€I0€

9SBINSAOI) dY10ds ():41:)) SunLSnLf *py 10J UOIZAI SUIPOD
997 :ON dI OIS

VD1 62620020022623222221020H620H
236260266213201220220200626226262600222262663160622060026626263021060622326600660
66322626326320020062631606631626622660663262126626626620320626032621622622063220360
263261226620660026626360H6600262203606632220630266201632606202621606632632260260)

226362606066322306632662302016002162002006362026022002363066322062236632622226266
3226626226223020320022622020020620061260022263060026262100660620663261626620260H
236231003222606230606636262216606606222230600221632262262200262600000630610616663
216623200226262220632231060626622060026300626263221166360626260063026620060026626
022222063666322320623660621063160062666616212222030622066366322166026102622202366316



6L1

2066322062262622622226166322666126002212036022262220066066326002232306006002212212
B6220020060HHDHIII332266322626326062622222632336166320036066062626362062062006366
ppbHDPIB1226226222020660220DB3ILHIVHI6HH36DII322022626226623102306022662202262032062
206122106630062622622202662302622666062236022636632006066366066366162062236632262
2220360020123060623020263026222620063666323063220261060026263102232I20220220226231066
20622022323326663622160222620200026126663660660261263220022623102206066362202262006
pPILVIINIBEHHIBHDLHINIII12623333333362626162222322226606260222626622226662232666266
212623626322062662632622263002336266232333202230262202069 | v;mpnnmﬁooonmmlbm
|111631131331131336366666001363313036310616113606313033660303013113033013031060133DJDDD

1101022D000220326062H601031102060DDIH1IPHI2222H6DPI2DDIPDNII1H12H62H6PHIBHHLIII632610D

210626661026320606662112212600H223222062132010610H6220200261026126266222312066206062610
66636660166000036033113030610136361131113’WB319198889133893 e2]180eee321351e8108e38
18821e31ee0e38133e288188e328511822281802E202E21188221808EE325811822152119118811080818E3D
eS1ooeddeeleededdede1ed882828e2120e382181212282310183ee8108oee38e8e282323e3esee 321213808
I R Y: £ YA CEERER R s A Y s S R R A AR AR R R s CR B LA V- AR BEER) - AR A Yo AR RN R R N L)
181058221088811185811008e0e28010220810821081021081001081080882100018108100181080810181108E038
J0BB)))]1823813080181821118010231100001828830330B308]18E3805]118105181105810583108118€80811110809
28]18181811018811181518821008E0EEEI1E]]111080051000]1E]18E318]00E811008108110E0830500811810E58]
B815150180]1080B 881010 EJBIEG01B]5E]E850]058)05888 83 eIy D1 Bon21660H26263166022316002
pb21020121161200020bH16666620620H1P2DPH162231066613226200HHHIIPIIVHIVIIII0IIIVIDDIIN
203163162162062662062002130016326066122102000602206632631006620316166002012012231612206200D
bpboH60bDDI11222602200200H1HI2HLHIPIHIIPDIIPIIII0II2220PDPHHPPH1HI116LDHIBOPDIODIDD
bHb262006H5H3321151192122162622161660623106661036221220160H6606222206H60H6632266H60031160]
21022321220662623161H6221600221210H62060223032020021622H620161663260623260606122002663202
bpop032161220H21H620020126020026H6DPPHILHI1HIDIINIPYIIPIVHI11D622DPHH123220H22D20DIH
D210200bH12210H2260H22H6HPPDH122DPIIPDHI2OPHDHIPHPHHIIIPPIIBHNIIVIBPHIININDIINI31011DDD
262631623222316103212212626612223002202322H3621122H622300160H666300022312060661626231026663230
b2bpbbb201230H2320H22DIDDI1211220H02612226201001006b6PPLIHDHI11006H16631626222160220D02
062330066062130022202H6620021106026H21H621320160320033222126H6266326623222626H22200031022
1010211610D3166H3003221600260222206HD0260H220223221660H621061226623226160620316032032662]
2211066b062002326211626221606030600HH122160063220620H22312231003121060H6310H6DLIVIOLHHLID
216p02266262206103106061D00H5023212226062301661231216D00H2220H2H22311602220223100032622H
H5356316222200600b60230160H22021122020126D26H620H663226020122101020160260HHPH22160PHDHI222
D2DDPIPIIIPHB12102266162612626022H2H62220621022020H200211211266232122020020020120HH16DH]
b61022300662212110262H6H622100H62003H2H600H23223621022H21022260220H60HHH120DDIIDHI220HIDHI
2162023262022H666632310312220006666631216220206200H232200201602233001612202663160022620H
bopbpbopbop1bbH161236H6200232220H200H10HH12HDHHBDLDIPDIIIIINIIIO0261661222326220H221600H
pb20PBILHIPII32262602306PPI262262330662266326302316102110266026306109 | yedle1eeseldnpd
‘eeeaSaaaeeae31893111831131331131338388888991383313 e2821e8181108e8210e2083E0EDE]D]10BIIR)
‘3 edje3ejdoedeeed)jeledddeeedde]ddesodeie)ieoedeerd3)1e822223233e333e1RRE11181082380838

‘933138338198331383888193813888831133138998333333983113819819833 eoeed81e2812828823211088
‘3 e3e308108880835e183eeRR08RI2]10ED 9819138381131113’%33231383238128838811888881383382
22031 3er3ered3e3elder812283112728371e233ee32351111127223312118820883323321208208I82200)
2223731311310 e3r13e3e313370e3er3111221822811813e11823731193320eeeydiserredreeddsdn
13e2e33e8101e822871108231282331082e3873323e223e323283131320223832111911087€38222101308
228208128731230e323e20313)103e0ee81311033r 8133110111033 82132081020 ) eR3RIS3e)01 811008




atgaaccagcacgtgaacaacgtgacctacatcggctgggtgctggagtccatcccccaggagatcatcgacacccacgag
ctgcagaccatcaccctggactaccgecgegagtgeccageacgacgacatcgtggactccctgacctccgtggagcecctecg
agaacctggaggccgtgtccgagcetgegeggeaccaacggctccgecaccaccaccgecggegacgaggactgecgeaac
ttcctgcacctgctgcgectgtccggegacggcectggagatcaaccgeggecgeaccgagtggegecaagaagtccgeccgea
tggactacaaggaccacgacggcgactacaaggaccacgacatcgactacaaggacgacgacgacaagTGAatcgata
gatctcttaaggcagcagcagctcggatagtatcgacacactctggacgetggtcgtgtgatggactgttgecgecacacttgetgec
ttgacctgtgaatatccctgecgcttttatcaaacagectcagtgtgtttgatcttgtgtgtacgecgettttgecgagttgctagetgcttg
tgctatttgcgaataccacccccagcatcccctteccctegtttcatatcgettgcatcccaaccgcaacttatctacgetgtectgetatce
cctcagegetgetectgetectgetcactgeccctcgecacagecttggtitgggctecgectgtattctectggtactgcaacctgtaaa
ccagcactgcaatgctgatgcacgggaagtagtgggatgggaacacaaatggaaagcttaattaagagcetcttgttttccagaagg
agttgctccttgagcctttcattctcagectcgataacctccaaagecgcetctaattgtggagggggttcgaatttaaaagettgga
atgttggttcgtgcgtctggaacaagceccagacttgttgctcactgggaaaaggaccatcagctccaaaaaacttgecgetcaaac
cgcgtacctctgctttcgcgcaatctgecctgttgaaatcgccaccacattcatattgtgacgettgagcagtctgtaattgectcag
aatgtggaatcatctgccccctgtgegageccatgecaggeatgtegegggcegaggacacccgecactcgtacagcagaccattat
gctacctcacaatagttcataacagtgaccatatttctcgaagctccccaacgagcacctccatgetctgagtggecaccccccgge
cctggtgcettgcggagggcaggtcaaccggeatggggcetaccgaaatecccgaccggatcccaccacccecgegatgggaagaa
tctctccccgggatgtgggcccaccaccagcacaacctgetggeccaggegagcegtcaaaccataccacacaaatatecttggeat
cggccctgaattecttctgecgetetgetacccggtgcettetgteccgaageaggggttgetagggatcgetecgagtecgecaaaccct
tgtcgegtggeggggcttgttcgagcettgaagagce

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

ATGgccaccgcatccactttctcggegttcaatgeccegctgecggegacctgegtcgetcggegggctccgggecccggegecca
gcgaggcccctcececgtgegegggegegeccgctectacgaggtgggcatcaacaagaccgecaccgtggagaccatcgeeca
acctgctgcaggaggtgggctgcaaccacgcccagtcegtgggcttctccaccgacggcttcgecaccaccacctccatgegcea
agatgcacctgatctgggtgaccgecccgeatgecacatcgagatctacaagtacccegcectggtccgacgtggtggaggtgga
gacctggtgccagtccgagggccgcatcggceacccgccgegactggatcectgaccgactacgecaccggecagatcatcggcec
gcgcecacctccaagtgggtgatgatgaaccaggacacccgccgcectgcagaaggtgaccgacgacgtgcgcgaggagtacc
tggtgtictgccceccgegagcetgcegcectggcecttccccgaggagaacaaccgcetectccaagaagatctccaagetggaggac
cccgececagtactccaagctgggcectggtgeccecgecgegecgacctggacatgaaccagcecacgtgaacaacgtgacctacat
cggctgggtgctggagtccatcccccaggagatcatcgacacccacgagctgcagaccatcaccctggactaccgecgegagt
gccagcecacgacgacatcgtggactccctgacctcecgtggagcecctccgagaacctggaggcecgtgteccgagctgegeggeacc
agacggctccgecaccaccaccgecggegacgaggactgecgceaacttectgcacctgctgegcectgtccggegacggcectgga
gatcaaccgcggccgcecaccgagtggcecgecaagaagtcecgecegeatggactacaaggaccacgacggcecgactacaaggacc
acgacatcgactacaaggacgacgacgacaagT GA

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

getettcgecgecgecactectgetcgagegegeccgegegtgegecgecagegecttggecttttegecgegetegtgegegteget
gatgtccatcaccaggtccatgaggtctgecttgegecggetgagecactgettegtecgggeggecaagaggagceatgagggag
gactcctggtccagggtcctgacgtggtcgeggetetgggagegggecageatcatetggetetgecgeaccgaggecgectccaa
ctggtcctccagcagecgeagtegecgecgaccctggcagaggaagacaggtgaggggggtatgaattgtacagaacaaccacg
agccttgtctaggcagaatccctaccagtcatggcetttacctggatgacggectgegaacagetgtecagegaccctegetgecgec
gcttctcccgeacgcettctttccageaccgtgatggegegagecagegecgeacgetggegetgegettcgecgatetgaggacagt
cggggaactctgatcagtctaaacccccttgegegttagtgttgecatectttgcagaccggtgagagcecgacttgttgtgegecac
cccccacaccacctcctcccagaccaattctgtcacctttttggegaaggeatceggecteggectgcagagaggacagceagtgecc
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agccgcetgggggttggeggatgcacgetcaggtaccctticttgegetatgacacttccagcaaaaggtagggegggetgegaga c‘
ggcttcccggegcetgcatgcaaca ccgatgatgcttcgaccccccgaagctccttcggggctgcatgggcgctccgatgccgctcca‘
gggcgagcgctgtttaaatagccaggcccccgattgcaaagacattatagcgagctaccaaagccatattcaaacacctagatcac‘
taccacttctacacaggccactcgagcttgtgatcgcactccgctaagggggcgcctcttcctcttcgtttcagtcacaacccgcaaa‘

ctctagaatatca%TGatcgagcaggacggcctccacgccggctcccccgccgcctgggtggagcgcctgttcggctacgact
gggcccagcagaccatcggctgctccgacgcecgcecgtgttccgectgteccgececcagggcecgeccegtgctgttecgtgaagaccg
acctgtccggcegcecctgaacgagcetgcaggacgaggcecgeccgcectgtectggcetggcecaccaccggcegtgecctgegecgece
gtgctggacgtggtgaccgaggccggcecgcegactggcetgctgctgggegaggtgcccggcecaggacctgctgtectccecacct
ggccccecgecgagaaggtgtccatcatggcecgacgcecatgcgecgectgeacaccctggaccccgecacctgecccttcgacca
ccaggcecaagcaccgcatcgagegcegeccgeacccgeatggaggecggcectggtggaccaggacgacctggacgaggage
accagggcectggcecccegecgagcetgttcgececgectgaaggceccgeatgeccgacggcegaggacctggtggtgacccacgg
cgacgcctgcctgeccaacatcatggtggagaacggcecgcttctcecggcttcatcgactgeggcecgectgggegtggecgaccg
ctaccaggacatcgccctggcecacccgecgacatcgecgaggagcetgggeggcegagtgggcecgaccgcttectggtgcetgtacg
gcatcgcecgeccecgactceccagegeatcgecttctaccgectgctggacgagttcttcTGAcaattggcagcageageteggat
agtatcgacacactctggacgctggtcgtgtgatggactgttgecgecacacttgetgecttgacctgtgaatatccctgecgettttat
caaacagcctcagtgtgtttgatcttgtgtgtacgegcttttgcgagtigetagetgettgtgctatttgecgaataccaccecccageate
cccttecctegtttcatatcgettgcatcccaaccgcaacttatectacgetgtectgetatecctcagegetgcetectgetectgeteact
gcccctcgecacagecttggtttgggctecgectgtattctectggtactgcaacctgtaaaccageactgecaatgetgatgecacggga
agtagtgggatgggaacacaaatggaggatcccgegtctcgaacagagegegcagaggaacgcetgaaggtetcgectctgtegea
cctcagcgcggcatacaccacaataaccacctgacgaatgegcettggttcttcgtccattagcgaagegtccggttcacacacgtge
cacgttggcgaggtggcaggtgaca atgatcggtggagctgatggtcgaaacgttcacagcctagggatatcgaatt(_:lctttcttgc
gctatgacacttccagcaaaaggtagggcegggctgegagacggcettcccggegetgecatgcaacaccgatgatgettcgacccccce
gaagctccttcggggctgcatgggegetccgatgecgetccagggegagegetgtttaaatageccaggeccccgattgcaaaga ca‘
ttatagcgagctaccaaagccatattcaaacacctagatcactaccacttctacacaggccactcgagcttgtgatcgcactccgcta|
agggggcgectcttectettegtttcagtcacaacccgecaaacactagtATGgccaccgceatccactttctcggcegttcaatgecec

gctgecggcegacctgcgtegcetcggegggctcecgggecceggcegceccagegaggcecccteceeegtgegegggegegeccccgac
tggtccatgctgttcgccgtgatcaccaccatcttctccgecgeccgagaagceagtggaccaacctggagtggaageccaagecc
agacccceccccagctgctggacgaccacttcggeccccacggcectggtgttccgecgceaccttcgecatccgeagctacgaggty

ggccccgaccgctccaccageategtggecgtgatgaaccacctgcaggaggcecgecctgaaccacgcececaagtcegtgggcea

tcctgggcgacggcttcggecaccaccctggagatgtccaagcecgcegacctgatctgggtggtgaagegecacccacgtggeegtg
gagcgctaccccgcectggggcegacaccgtggaggtggagtgctgggtgggegectccggecaacadacggecgecgecacgac
ttcctggtgcgecgactgcaagaccggcegagatcctgaccecgctgcaccteectgagegtgatgatgaacacccgcecacccgecg

cctgagcaagatccccgaggaggtgcgeggcgagatcggcecccgcecttcatcgacaacgtggecgtgaaggacgaggagat
caagaagccccagaagcetgaacgactccaccgecgactacatccagggceggcectgacceccccgetggaacgacctggacatc
agaccagcacgtgaacaacatcaagtacgtggactggatcctggagaccgtgcecccgacagcatcttcgagagcecaccacatct

cctecttcaccatcgagtaccgcecgegagtgcaccatggacagcegtgctgcagtecctgaccaccgtgageggceggctcecteeg

aggccggcectggtgtgcgageacctgctgcagcectggagggceggcecagegaggtgctgecgegecaagaccgagtggcegceececa
agctgaccgactecttccgeggceatcagcegtgatccccgecgagtecagegtgatggactacaaggaccacgacggcegactac
aaggaccacgacatcgactacaaggacgacgacgacaagTGActcgaggcagcageagetcggatagtatcgacacactct

ggacgctggtegtgtgatggactgttgccgecacacttgetgecttgacctgtgaatateccctgecgettttatcaaacagectcagtg
tgtttgatctigtgtgtacgegetttigecgagttgectagetgetigtgetatttgegaataccacccccageatccccticectegtttcat
atcgcttgcatcccaaccgcaacttatctacgetgtectgetatccctcagegetgetectgetectgetcactgeccctegeacagect
tggtttgggctccgectgtattctectggtactgcaacctgtaaaccageactgcaatgcetgatgcacgggaagtagtgggatggga

acacaaatggaaagcttgagctccttgttttccagaaggagttgctccttgagectttcattctcagectcgataacctccaaagecg
ctctaattgtggagggggttcgaatttaaaagcttggaatgttggttcgtgegtctggaacaageccagacttgttgctcactggga
aaaggaccatcagctccaaaaaacttgccgctcaaaccgegtacctctgetttcgegcaatctgecctgttgaaatcgecaccaca
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ttcatattgtgacgcttgagcagtctgtaattgcctcagaatgtggaatcatctgeccectgtgegageccatgecaggeatgtege
gggcgaggacacccgecactcgtacagcagaccattatgctacctcacaatagttcataacagtgaccatatttctcgaagctcce
caacgagcacctccatgctctgagtggccaccecccggecectggtgettgeggagggeaggtcaaccggeatggggctaccgaaa
tccccgaccggatcccaccacccccgegatgggaagaatctctecccgggatgtgggeccaccaccageacaacctgetggecca
ggcgagcgtcaaaccataccacacaaatatccttggeatcggecctgaattecttctgecgetctgetacceggtgcettetgtecga
agcaggggttgctagggatcgctccgagtecgcaaacccttgtegegtggeggggctigttcgagettgaagage

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

ATGgccaccgcatccacttictcggegttcaatgcccgctgecggegacctgcegtegetecggegggctccgggecccggegecca
gcgaggccccteccegtgegegagegegcccccgactggteecatgcetgttecgecgtgatcaccaccatcettctccgecgecgaga
agcagtggaccaacctggagtggaagcccaagceccadaccccccccagcetgetggacgaccacttcggecceccacggcectggt

gttccgcecgceaccttecgcecatccgecagcetacgaggtgggcecccgaccgcteccaccageategtggecgtgatgaaccacctgea
ggaggccgccctgaaccacgccaagtccgtgggceatcectgggcecgacggcttcggecaccaccctggagatgtccaagegegac
ctgatctgggtggtgaagcgcacccacgtggecgtggagegctaccccgcectggggegacaccgtggaggtggagtgctggg
tgggcgcctccggcaacaacggcecgcecgecacgacttcctggtgegegactgcaagaccggcgagatectgaccecgctgceacc
tccctgagcegtgatgatgaacacccgecacccgecgcectgagcaagatcceccgaggaggtgcgeggcgagatcggceccegcect
tcatcgacaacgtggcecgtgaaggacgaggagatcaagaagcecccagaagctgaacgactccaccgecgactacatccagg
gcggcctgaccceccgctggaacgacctggacatcaaccagceacgtgaacaacatcaagtacgtggactggatcctggagac
cgtgcccgacagceatcttcgagagcecaccacatctectecttcaccatcgagtaccgcecgegagtgecaccatggacagegtgct

gcagtccctgaccaccgtgageggceggctectccgaggcecggcectggtgtgecgagceacctgctgecagctggagggeggeagce
gaggtgctgcgcgccaagaccgagtggcegcecccaagctgaccgactcctteccgeggceatcagegtgatccccgecgagtecag
cgtgatggactacaaggaccacgacggcgactacaaggaccacgacatcgactacaaggacgacgacgacaagTGA

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

gaattcgccctcccgtgatcacacaggtgecttgegagegtgatcacactatttigggggtcctacagtactgaaatggtgagaagtc
gtactgaaatcaaggatgaacaatgaaaatggtgctgtggtggcettctcaaaggtcaagaatcagtecgetcgegtcaggaaatcge

ggcgtcaaccagegtgggcgeggtcagtggecccgeactggtcaccatagectetectgecacagtagegateccctgggegticac
Ictcagcageggcetgtactgectcccagattttetictictggacctgegggcgtgagaggatgagcagggtgggccaagggcetcaat
cctgaacggcecctcattcggtttccaatcccacaacacatacccacagecaggtcagaccacgcattccaccatgegecaccaataacg
tgtccttacctgattgggtgtggcaggetecgtggacaggagtgectegtecccecgeccagacccgeteccccgtcacggeggegtec
gggacccgcageggcetccaccgeggtgtgateccgegttggcggegcagagcageatcccagecgatttgaccecgegeatgetecg
aggcttgaggttggccagcaccaccacccgecggecgacaaggtcctccagggtcacgtgecggaccaggecactcacgatggtge
gagggcccccctectcgecgaggtcgatctgetcgacgtacagactgegacatgegtggegagtggtcatcagaaggaageaggtg
tgcagaaggggcacgtggttggtattgagagtagccaaagctttgtgccaatcagaaagtcaacgcagcetgectgectggetcgegt
ac|aattcctttcttgcgctatgacacttccagcaaaaggtagggcgggctgcgaga cggcttcecggegetgecatgcaacaccgatg
atgcttcgaccccccgaagcetecttcggggetgeatgggegcetecgatgecgcetccagggegagegetgtttaaatagecaggeccce
cgattgcaaagacattatagcgagctaccaaagcatattcaaacacctagatcactaccacttctacacaggccactcgagcettgtg
atcgcactccgctaagggggcegectctteccttegtttcagtcacaaccegcaaadggegegccATGetgctgecaggccttectgtt
cctgctggcecggcttcgecgecaagatcagcegcecteccatgacgaacgagacgtccgaccgcecccctggtgeacttcaccceccaa
caagggctggatgaacgaccccaacggcectgtggtacgacgagaaggacgccaagtggcacctgtacttccagtacaaccc

gaacgacaccgtctgggggacgcccttgttctggggccacgceccacgtccgacgacctgaccaactgggaggaccageccatc

gccatcgcececccgaagcegceaacgactccggcegccttctccggctecatggtggtggactacaacaacaccteccggcttcttcaac

gacaccatcgacccgcgceecagegcetgegtggcecatctggacctacaacaccccggagtccgaggagcagtacatctcectacag
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cctggacggceggctacaccttcaccgagtaccagaagadaccccgtgctggcecgecaactccacccagttccgecgacccgaagq
tcttctggtacgagccctcccagaagtggatcatgaccgecggceccaagtcccaggactacaagatcgagatctactcectcegacg
acctgaagtcctggaagctggagtccgegttcgeccaacgagggcttcctcggctaccagtacgagtgeccccggcectgatcgag

gtcceccaccgageaggaccccageaagtectactgggtgatgttcatctccatcaaccccggegecccggcecggceggctcectte

agaccagtacttcgtcggeagcttcaacggcacccacttcgaggcecttcgacaaccagtcccgegtggtggacttcggcaagga

ctactacgccctgcagaccttcttcaacaccgacccgacctacgggagcgcecctgggcatcgegtgggcectccaactgggagta
ctecgcecttegtgeccaccaaccectggcegctcectececatgtecctegtgcgcaagttctcectcaacaccgagtaccaggecaacc
cggagacggagctgatcaacctgaaggcecgagccgatectgaacatcagcaacgecggceccctggagcecggttcgecacca

acaccacgttgacgaaggccaacagctacaacgtcgacctgtccaacagecaccggceaccctggagttcgagcetggtgtacge

cgtcaacaccacccagacgatctccaagtcegtgticgcggacctctecctctggttcaagggcectggaggaccccgaggagta
cctecegeatgggcttcgaggtgtccgcegtectecticticctggaccgecgggaacagcecaaggtgaagticgtgaaggagaaccc
ctacttcaccaaccgcatgagcgtgaacaaccagcccttcaagagcgagaacgacctgtectactacaaggtgtacggcttge
tggaccagaacatcctggagctgtacticaacgacggcgacgtecgtgtccaccaacacctacttcatgaccaccgggaacgcc

ctgggctccgtgaacatgacgacgggggtggacaacctgttctacatcgacaagttccaggtgcgecgaggtcaagTGAttaa
ttaactcgaggcagcagcagctcggatagtatcgacacactctggacgetggtegtgtgatggactgttgecgecacacttgetge

cttgacctgtgaatatccctgecgcttttatcaaacagcctcagtgtgtttgatcttgtgtgtacgegcettttgegagttgetagetgcet
tgtgctatttgcgaataccacccccagcatcccctecctcgtttcatatcgettgcatcccaaccgcaacttatctacgetgtectget

atccctcagcgctgctectgetectgetcactgeccctcgeacagecttggtttgggcetcegectgtattectectggtactgeaacctgt
aaaccagcactgcaatgctgatg

cacgggaagtagtgggatgggaaca caaatggaaagctt|gagctcctttcttgcgctatga cacttccagcaaaa ggtagggcgg‘
gctgcgagacggcttccecggegetgeatgcaaca ccgatgatgcttcgaccccccgaagctccttcggggctgcatgggcgctccga‘
tgccgctccagggcgagcgctgtttaaatagccaggcccccgattgcaaagacattatagcgagctaccaaagccatattcaaaca‘

cctagatcactaccacttctacacaggccactcgagcttgtgatcgcactccgctaagggggegectcttectettcgtttcagtca ca‘

acccgcaaadactagtATGacgttcggggtcgcccteccecggcecatgggecgeggtgtcteecttccccggeccagggtegeggt
gcgcgcccagtcggcegagtcaggttttggagageggqegegeccccgactggtecatgctgttcgeegtgatcaccaccatctt
ctccgeecgecgagaagceagtggaccaacctggagtggaagcccaageccaaccccccccagetgcetggacgaccacttcggce
ccccacggcectggtgttccgecgceaccticgecatccgeagcetacgaggtgggecccgaccgcetccaccagceatecgtggeegtg
atgaaccacctgcaggaggcecgccctgaaccacgccaagtcecgtgggceatcctgggcegacggcttcggecaccaccctggaga
tgtccaagcgcgacctgatctgggtggtgaagcgcacccacgtggcecgtggagcegctaccccgectggggegacaccgtgga
ggtggagtgctgggtgggcgcctccggecaacaacggcecgccgecacgacttectggtgegegactgcaagaccggegagatc
ctgacccgctgcacctccctgagegtgatgatgaacacccgeacccgecgcectgagecaagatccccgaggaggtgcgeggeg
agatcggccccgcecttcatcgacaacgtggecgtgaaggacgaggagatcaagaagecccagaagctgaacgactccaccg
ccgactacatccagggceggcctgacccecccgetggaacgacctggacatcaaccagcecacgtgaacaacatcaagtacgtgga
ctggatcctggagaccgtgcccgacagce
atcttcgagagccaccacatctcctecttcaccatcgagtaccgecgegagtgcaccatggacagcegtgctgecagtcecctgacca
ccgtgagceggceggctcctccgaggcecggcectggtgtgegagceacctgctgecagetggagggcggeagegaggtgctgegegce
caagaccgagtggcgccccaagctgaccgactccttccgeggceatcagegtgatcceccgecgagtccagegtgatggactaca
aggaccacgacggcgactacaaggaccacgacatcgactacaaggacgacgacgacaag TGActcgaggceagcageage
tcggatagtatcgacacactctggacgctggtcgtgtgatggactgttgccgecacacttgcetgecttgacctgtgaatatcectgec
gcttttatcaaacagcctcagtgtgtttgatcttgtgtgtacgcegcettttgegagttgetagetcttgtgctatttgegaataccacccc
cagcatccccttccctcgtttcatatcgcttgcatcccaaccgcaacttatctacgcetgtectgetatccctcagegetgetectgcetec
tgctcactgceccctcgecacagecttggtttgggcetecgectgtattctectggtactgcaacctgtaaaccagcactgcaatgcetgat
gcacgggaagtagtgggatgggaacacaaatggaaagcetggtacccgtacccatcagecatccgggtgaatcttggectccaagat
atggccaatcctcacatccagcttggcaaaatcgactagactgtctgcaagtgggaatgtggagcacaaggttgcttgtagegateg
acagactggtggggtacattgacaggtgggcagegecgeatccatcgtgectgacgegagegecgecggttgetegeecgtgectg
ccgtcaaagagceggcagagaaatcgggaaccgaaaacgtcacattgectgatgtigttacatgectggactagactticttggegtgg
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gtctgctectcgecaggtgcgegacgectcggegctgggtgcgagggagecgtgcggccacgcatttgacaagacccaaagetcegce
atctcagacggtcaaccgticgtattatacattcaacatatggtacatacgcaaaaagcatgccaacgatgacataggcgaattc

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

getctteggecgecgecactectgetcgagegegeccgactcegegetecgectgegeccgegegtgegecgecagegecttggecttt
tcgecgegcetegtgegegtegetgatgtccatcaccaggtccatgaggtcetgecttgegecggetgagecactgcettegteegggeg
gccaagaggagcatgagggaggactcctggtccagggtectgacgtggtegeggcetetgggagegggecageatcatctggcetct
gecgcaccgaggecgcectccaactggtcectccageagecgceagtcgecgecgaccctggcagaggaagacaggtgaggggggta
tgaattgtacagaacaaccacgagccttgtctaggcagaatccctaccagtcatggctttacctggatgacggcectgegaacagct
gtccagcgaccctcgetgecgecgcettcteccgeacgcttetttccageaccgtgatggegegagecagegecgeacgetggegetg
cgcttcgecgatctgaggacagtcggggaactctgatcagtctaaacccccttgcgegttagtgttgecatectttgcagaccggtg
agagccgacttgttgtgcgccaccccccacaccacctcctcccagaccaattetgtcacctttttggcgaaggceatcggectcggect
gcagagaggacagcagtgcccagecgetgggggttggceggatgecacgctcaggtaccctttcttgegetatgacacttcca gcaaa|
aggtagggcgggctgcgagacggcettceccggegetgcatgcaacaccgatgatgcettcgacccececga agctccttcggggctgca‘
tgggcgctccgatgccgctccagggcgagcgctgtttaaatagccaggcccccgattgcaaagacattatagcgagctaccaaagc‘
catattcaaacacctagatcactaccacttctaca caggccactcgagcttgtgatcgcactccgctaagggggcgcctcttcctctt|
cgtttcagtcacaacccgcaaacggegcgccATGetgctgcaggccttectgticctgetggecggcttcgecgecaagatcagce
gccteccatgacgaacgagacgtccgaccgcceccctggtgcacttcacccccaacaagggctggatgaacgaccccaacggcct
gtggtacgacgagaaggacgccaagtggcacctgtacttccagtacaacccgaacgacaccgtctgggggacgcccttgttct
ggggccacgccacgtccgacgacctgaccaactgggaggaccagcccatcgccatcgecccgaagegceaacgactecggeg
ccttctcecggctecatggtggtggactacaacaacacctecggcttcttcaacgacaccatcgacccgegecagcegcetgegtgge
catctggacctacaacaccccggagtccgaggagceagtacatctectacagcectggacggceggctacaccttcaccgagtacc
agaagaaccccgtgctggcecgccaactccacccagticcgegaccecgaaggtctictggtacgagcecctcccagaagtggatce
atgaccgcggccaagtcccaggactacaagatcgagatctactcctccgacgacctgaagtcctggaagctggagicegegtt
cgccaacgagggcttcctecggctaccagtacgagtgecccggcectgatcgaggtccccaccgagecaggaccccageaagtcect
actgggtgatgttcatctccatcaaccccggegecccggcecggceggctecttcaaccagtacttcgtcggeagcttcaacggceac
ccacttcgaggccttcgacaaccagtcccgegtggtggacttcggcaaggactactacgcecctgecagaccttcttcaacaccga
cccgacctacgggagcegcecectgggceatcgegtgggcectccaactgggagtactcecgccttecgtgcecccaccaacccctggcegctc
ctccatgtccctegtgegceaagttctccctcaacaccgagtaccaggcecaacccggagacggagcetgatcaacctgaaggecg
agccgatcctgaacatcagcecaacgecggceccctggagecggticgccaccaacaccacgttgacgaaggccaacagctacaa
cgtcgacctgtccaacagcaccggceaccctggagttcgagcetggtgtacgcecgtcaacaccacccagacgatctccaagtecgt
gttcgcggacctctcectctggttcaagggcectggaggaccccgaggagtaccteccgeatgggcttcgaggtgtcecgegtectec
ttcttcctggaccgcgggaacagcaaggtgaagttcgtgaaggagaacccctacttcaccaaccgeatgagegtgaacaacc
agcccttcaagagcgagaacgacctgtcctactacaaggtgtacggcttgctggaccagaacatcctggagcetgtacttcaac
gacggcgacgtcgtgtccaccaacacctacttcatgaccaccgggaacgcecctgggcteccgtgaacatgacgacgggggtgg
acaacctgttctacatcgacaagttccaggtgcgcgaggtcaagTGAcaattggcagcageagetcggatagtatcgacacac
tctggacgctggtegtgtgatggactgttgecgecacacttgetgecttgacctgtgaatatecctgecgcttttatcaaacagectca
gtotgtttgatctigtgtgtacgcgettttgegagttgctagetgettgtgctatttgcgaataccacccccageatceeccttecctegttt
catatcgcttgcatcccaaccgcaacttatctacgetgtectgetatccctcagegetgetectgetectgetcactgeccctegeacag
ccttggtttggacteccgectgtattctectggtactgcaacctgtaaaccagecactgcaatgetgatgcacgggaagtagtgggatgg
gaacacaaatggaggatcccgegtctcgaacagagcgcgecagaggaacgctgaaggtetcgectctgtcgeacctcagegeggea
tacaccacaataaccacctgacgaatgcgcttggttcttcgtccattagcgaagegtccggttcacacacgtgecacgttggegaggt
ggcaggtgacaatgatcggtggagctgatggtcgaaacgticacagectagggatatcgaattcggecgacaggacgcegegtea
aaggtgctggtcgtgtatgccctggecggeaggtcgttgctgctgctggttagtgattccgecaaccctgattttggegtcttatt
ttggcgtggcaaacgctggcgeccgegagecgggecggcggegatgecggtgeccccacggctgeccggaatccaagggagg

184



caagagcgcccgggtcagttgaagggctttacgcgcaaggtacagcecgctcctgcaaggcetgegtggtggaattggacgt
gcaggtcctgctgaagttcctccaccgectcaccageggacaaageaccggtgtatcaggtccgtgtcatccactctaaaga
gctcgactacgacctactgatggccctagattcttcatcaaaaacgcectgagacacttgcccaggattgaaactccctgaag
ggaccaccaggggccctgagttgttccttccccccgtggegagcetgecagecaggctgtacctgtgatcgaggcetggeggga
aaataggcttcgtgtgctcaggtcatgggaggtgcaggacagctcatgaaacgccaacaatcgcacaattcatgtcaagct
aatcagctatttcctcttcacgagctgtaattgtcccaaaattctggtctaccgggggtgatccttcgtgtacgggcecctteccctc
aaccctaggtatgcgcgcatgcggtcgecgegeaactcgcgegagggcecgagggtttgggacgggccgtcccgaaatgea
gttgcacccggatgcgtggcaccttttttgcgataatttatgcaatggactgctctgcaaaattctggctctgtcgccaacccta
ggatcagcggcgtaggatttcgtaatcattcgtcctgatggggagctaccgactaccctaatatcagcccgactgectgacge
cagcgtccacttttgtgcacacattccattcgtgecccaagacatttcattgtggtgcgaagcegtccccagttacgctcacctgttt
cccgacctecttactgttctgtcgacagagcegggceccacaggcecggtcgecagcecactagtATGgccaccgceatccactttcteg
gegttcaatgccegctgeggcegacctgegtcgctcggegggctccgggecececggegeccagegaggceccctcecegtgegegq
gcgcegceccccgactggtccatgctgttcgecgtgatcaccaccatcttctccgecgeccgagaageagtggaccaacctggagtg
gaagcccaagcccadccccccccagetgetggacgaccacttcggecceccacggcectggtgttccgecgeaccticgcecatecgce
agctacgaggtgggccccgaccgctccaccageatcgtggcecgtgatgaaccacctgecaggaggcecgecctgaaccacgcecd
agtccgtgggcatcctgggcecgacggcttcggecaccaccctggagatgtccaagecgcegacctgatctgggtggtgaagcegceacc
cacgtggccgtggagcgctaccccgectggggcegacaccgtggaggtggagtgctgggtgggcgcectccggecaacaacggce
cgccgceecacgacttcctggtgcecgegactgcaagaccggegagatcectgaccegctgeaccteccctgagegtgatgatgaacac
ccgceacccgceecgectgagecaagatccccgaggaggtgcgeggcecgagatcggceccegcecttcatcgacaacgtggecgtgaag
gacgaggagatcaagaagcecccagaagcetgaacgactccaccgecgactacatccagggceggcectgacccccegcetggaac
gacctggacatcaaccagcacgtgaacaacatcaagtacgtggactggatcctggagaccgtgecccgacagceatcttcgaga
gccaccacatctcectecttcaccatcgagtaccgcecgegagtgecaccatggacagcegtgctgecagtcecctgaccaccgtgagceg
gcggctcectccgaggcecggcctggtgtgecgagcacctgcetgcagcetggagggeggcecagegaggtgcetgegegecaagaccg
agtggcgccccaagctgaccgactccttccgecggceatcagegtgatccccgececgagtccagegtgatggactacaaggaccac
gacggcgactacaaggaccacgacatcgactacaaggacgacgacgacaagTGActcgagttaattaactcgaggeagea
gcagctcggatagtatcgacacactctggacgetggtegtgtgatggactgttgecgecacacttgetgecttgacctgtgaatatcec
ctgccgcttttatcaaacagectcagtgtgtttgatctigtgtgtacgegcettttgcgagttgetagetgetigtgetatttgegaatacce
acccccagcatccccttecctegtttcatatcgettgecatcccaaccgcaacttatctacgetgtectgetatccctcagegetgetect
gctcctgetcactgeccctegecacagectiggtttgggctecgectgtattctectggtactgcaacctgtaaaccageactgcaatge
tgatgcacgggaagtagtgggatgggaacacaaatggaaagcetgtagagcetecttgttttccagaaggagttgcetecttgagecttt
cattctcagcctcgataacctccaaagcecgctctaattgtggagggggttcgaatttaaaagettggaatgttggttcgtgegtctg
gaacaagcccagacttgttgctcactgggaaaaggaccatcagctccaaaaaacttgecgctcaaaccgcegtacctctgetttcge
gcaatctgccctgttgaaatcgccaccacattcatattgtgacgcttgagcagtctgtaattgectcagaatgtggaatcatctgecc
cctgtgcgagcccatgccaggceatgtcgegggegaggacacccgecactcgtacagcagaccattatgctacctcacaatagttca
taacagtgaccatatttctcgaagctccccaacgagcacctccatgcetctgagtggcecaccccccggecectggtgettgeggagggce
aggtcaaccggcatggggctaccgaaatccccgaccggatcccaccaccecccgegatgggaagaatctctececgggatgtgggce
ccaccaccagcacaacctgctggeccaggegagcgtcaaaccataccacacaaatatccttggcatcggcecctgaattecttetge
cgctctgctacceggtgcettctgtccgaagcaggggttgetagggatcgetecgagtccgecaaacccttgtegegtggeggggcttg
ttcgagcttgttcgagcttgaagagcctctagagtcgacctgcaggceatgcaagettggegtaatcatggtcatagetgtttectgtgt
gaaattgttatccgctcacaattccacacaacatacgagccggaagcataaagtgtaaagectggggtgectaatgagtgagcetaa
ctcacattaattgcgttgcgctcactgeccgcetttccagtcgggaaacctgtcgtgeccagetgecattaatgaatcggecaacgegegg

ggagaggcggtttgecgtattgggegctcttcc

SEQ ID NO: 274
U. Americana C10:0-C16:0 specific thioesterase in a SAD locus
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gctcttccgectggagcetggtgcagagceatggggceagtttgeggaggagagggtgcetecccgtgetgeacceccgtggacaagetgt
ggcagccgceaggacttcctgcccgaccccgagtcgeccgacttcgaggaccaggtggceggagetgegegegegegecaaggacct
gcccgacgagtactttgtggtgetggtgggcgacatgatcacggaggaggcegetgecgacctacatggcecatgetcaacaccttgg
acggtgtgcgcgacgacacgggcegeggcetgaccaccegtgggegegetggacgeggeagtgggtggecgaggagaaccggeac
ggcgacctgctgaacaagtactgttggctgacggggcegegtcaacatgegggecgtggaggtgaccatcaacaacctgatcaag

agcggcatgaacccgcagacggacaacaacccttacttgggcettcgtctacacctecttccaggagcegcegcecaccaagtaggtac
dctttcttgcgctatgaca cttccagcaaaaggtagggegggcetgcgagacggettcccggegetgeatgcaaca ccgatga@‘
cgaccccccgaagetectteggggetgeatgggegetccgatgecgetccagggegagegetgtttaaatageccaggeccccgattg
caaagacattatagcgagctaccaaagccatattcaaacacctagatcactaccacttctacacaggccactcgagcettgtgatcgc
actccgctaagggggegectcttectettegtttcagtcacaacccgeaaactctagaatatcaatatcaATGcetgcetgecaggcctt
cctgttcctgctggcecggcttcgecgecaagatcagcegcecteccatgacgaacgagacgtccgaccgeccectggtgeacttcacc
cccaacaagggcetggatgaacgaccccaacggcectgtggtacgacgagaaggacgecaagtggceacctgtacttccagtac
agacccgaacgacaccgtctgggggacgcccttgttctggggccacgecacgtccgacgacctgaccaactgggaggaccage
ccatcgcecatcgceccccgaagcecgecaacgactccggcegcecttctccggcetccatggtggtggactacaacaacaccteccggcttctt
caacgacaccatcgacccgegecagcegcetgegtggcecatctggacctacaacaccccggagtccgaggagceagtacatctect
acagcctggacggceggctacaccttcaccgagtaccagaagaaccccgtgctggecgecaactccacccagttccgegacccg
aaggtcttctggtacgagccctcccagaagtggatcatgaccgecggcecaagtcccaggactacaagatcgagatctactcectc
cgacgacctgaagtcctggaagctggagtccgcegttcgecaacgagggcttectcggctaccagtacgagtgcccecggectga
tcgaggtccccaccgagcaggacceccagecaagtcectactgggtgatgttcatctccatcaaccccggegecccggecggeggcet
ccttcaaccagtacttcgtcggcagcticaacggcacccacttcgaggcecttcgacaaccagtcccgegtggtggacttcggecaa
ggactactacgccctgcagaccttcttcaacaccgacccgacctacgggagcgcecctgggceatcgegtgggcectccaactggg

agtactccgccttcgtgecccaccaaccecctggcegctectccatgtecctcgtgegcaagttctccctcaacaccgagtaccaggcece
agacccggagacggagctgatcaacctgaaggccgagcecgatectgaacatcagcaacgecggceccctggagecggttcgee

accaacaccacgttgacgaaggccaacagctacaacgtcgacctgtccaacagcecaccggceaccctggagttcgagcetggtgt

acgccgtcaacaccacccagacgatctccaagtcegtgticgcggacctctcectctggttcaagggcectggaggaccccgagqg
agtacctccgceatgggcttcgaggtgtccgegtcctcecttcttcctggaccgegggaacageaaggtgaagttcgtgaaggag

agacccctacttcaccaaccgeatgagcegtgaacaaccagceccttcaagagecgagaacgacctgtcctactacaaggtgtacgg
cttgctggaccagaacatcctggagctgtacttcaacgacggcgacgtcgtgtccaccaacacctacttcatgaccaccgggaa
cgccctgggctccgtgaacatgacgacgggggtggacaacctgtictacatcgacaagttccaggtgegegaggtcaagTG

Acaattgacggagcgtcgtgcgggagggagtgtgccgageggggagteccggtetgtgegaggeccggeagetgacgetggega

gecgtacgecccgagggteccecteccctgeaccctettecccttecctetgacggecgegectgticttgcatgttcagegacggatce

ccgegtctcgaacagagegcgcagaggaacgetgaaggtetegectetgtegeacctcagegeggcatacaccacaataaccacct
gacgaatgcgcttggticttcgtccattagcgaagegtecggttcacacacgtg gttggcgaggtggcaggtgacaatgatcg

gtggagctgatggtcgaaacgticacagcctagggatatcgaattc qgccgacaggacgcgcgtcaaaggtgctggtcgtgtaa
gccctggccggcaggtcgttgctgctgctggttagtgattccgcaaccctgattttggcgtcttattttggcgtggcaaacgctgg‘
cgcccgegagcecgggcecggeggegatgeggtgecccacggctgecggaatccaagggaggcaagagegeccgggtcagtt]
gaagggctttacgcgcaaggtacagccgctcctgecaaggctgegtggtggaattggacgtgecaggtcctgetgaagttectceq
accgcctcaccagecggacaaagcaccggtgtatcaggtcegtgtcatccactctaaagaactcgactacgacctactgatgg

cctagattcttcatcaaaaacgcctgagacacttgcccaggattgaaactccctgaagggaccaccaggggccctgagttgttd
cttcccceegtggcegagcetgecagecaggctgtacctgtgatcgaggctggegggaaaataggcticgtgtgctcaggteatg
ggaggtgcaggacagctcatgaaacgccaacaatcgcacaattcatgtcaagctaatcagctatttcctcttcacgagcetgta
attgtcccaaaattctggtctaccgggggtgatccttcgtgtacgggcccttccctcaaccctaggtatgcgcgcatgcggtcgcd
gcgcaactcgcgcgagggccgagggtttgggacgggccgtcccgaaatgcagttgcacccggatgcgtggcaccttttttgcg‘
ataatttatgcaatggactgctctgcaaaattctggctctgtcgccaaccctaggatcagcggcgtaggatttcgtaatcattcg|
tcctgatggggagctaccgactaccctaatatcagcccgactgcctgacgccagcgtccacttttgtgcacacattccattcgtgc|
ccaagacatttcattgtggtgcgaagcgtccccagttacgctcacctgtttcccgacctccttactgttctgtcgacagagcgggc|

186



L8I

JONIISUOD 7ONS + ISBINSAOIY) TeIe] ySrim ") + VSV IMYSLim °)
9.7 :ON dI OIS

VD1260200600226222636206636636226066006200201612222262600222262
661616220262206660063623060626626620061026322626366322020002616066362260606002666
32602260260206260616600220226260200632616260206262266261606262262203160663220063
226022621060620226060620223106062222226262606066326106632662302036006162002006162
D2622DPIIVIPVHBH12IVHIBVHH12622222206122666002622102332062262602606062062332622006
3260026226620620660663622022263222222262620621023326022226621060620266361660H6606)
220106002602302622622006326002006106106366636362602202262626326322200606266220262)
13906200631623066360626226263026620060026621022622062666326026063660263660620626
6661220222003262006616626636602630600220636616663030632200262632260630606262200)
b6026663226620660663263226661636060063620220063222622060660263220220063063220060D
65210260226220262006626266210606203260262210260213000I00262231631663226600660261623
126226661226623322220663663263020622226260022260066100661263063066360260060622662
66122316322202202106262266326306302606632062226326023060030D62626362222322226606260
2226266222066622320666266232623626322062662632622263002336266232323202030262202269 1 v/

(pozrumndo-uopod) aseIa)soory) d110ds ():91)-0:01)) PUDILLIULY [} I0J UOIZAI JUIPOD
SLT :ON dI OIS

33e3eese38122303102821823533e33581>3938>328ee13>8ee1 3

232 edeededrdgroeeeddrn112878e12328117333130132e33e33e30e33137232033e223328e2133e20
828e37e33133ee3510323232eL2100e23e331203823723)10e10e3303003re82e101 92301030 3e3103D
1382872312110e82282312100ee2823833200eL2033e32331€32335) 232035 1821000808737318208D) 8
dex3eed3rg1e31e30822370112322321822323332322378323233820110118e30e881321023030001003)
1e3edre13370333e3re813e20321e81033378101e3eR03e3)100eR 3R e3233003030235131172372308
J3ereers8d 23332331332311338 SRR A e A R s i e R R AL s AR AR AR R R R L 3
18100EED25]0B]185]02010]1B15100822]0835]11851120382823821322038]082123133135]22]0810808821J20318
108]221810580E]2181]10EEI2300EEBIII]BI5)1080]18]1E8311182]12322]1132221B28E32223JEJ30B1BEE08]]1R1038131]
08108B105]18E505111105050E1515]181101E811181518E21003BJBEEI]E]11110300312J00]E]1ER 3131006811003
108110B28208035]1510E551E5]8187188)0828851010 BDBIB3)]1B18R1B350]05E8058058033e30 VYD 126D
200H6002262226162066366362262662062002036322222626002222626616362202622066600636210
b60b266266200602632262636632002200263606616226260600266632602260260I062606366DD
220226260200632616260I06262266263160626226220160663222063226022621060620226060620
221060622222262626060663126326632662102016006362002006362026022002302066322062606
632622222006322666002622302339062262602606062062332622206326002622662062066066362
21222632222222626206230233260222266231060620266163660660622221060026023026226220063
2600IDLHINHINH16H6H16362602202262626126322006062662210262233006200636210663260626226
263026620060026621022622062666326026061660263660620626666322022200326200H66316626
636602630600220616636663230632200262632260630606262220260266612266I20660663263006
6b636160600636202200632226200606602632202200610632220H606230260226220262006626266
23060HI032602622302602332002002622116366322662066026162332622666322662312220066166
39610206222262600222600663206632610630663602600H6062266266322336322202202106262266
10630630260663206232263260335020200626263632223223266062603226266222266622306662662
312623626322062662632622061002336266233333202230262202069 | v;‘mpobmbolﬁboobbmmo




getettegecgecgecactectgetecgagegegeccgegegtgegecgecagegecttggecttttegecgegetegtgegegtegcet

gatgtccatcaccaggtccatgaggtctgecttgegecggetgagecactgettcgteccgggeggccaagaggageatgagggags
actcctggtccagggtcctgacgtggtegeggetetgggagegggccageatcatctggetctgecgecaccgaggecgectccaact
ggtccteccagecagecgeagtcgecgecgaccctggcagaggaagacaggtgaggggggtatgaattgtacagaacaaccacgag
ccttgtctaggcagaatccctaccagtcatggcetttacctggatgacggectgecgaacagetgtccagegaccectegetgecgecgcet
tctcecgeacgcttcetttccagecaccgtgatggegegagecagegecgeacgetggegetgegeticgecgatctgaggacagtegg
ggaactctgatcagtctaaacccecttgegegttagtgttgecatectttgcagaccggtgagagecgacttgtigtgegecacceccc
acaccacctcctcccagaccaattctgtcacctttttggcgaaggcatcggecteggectgcagagaggacageagtgeccagecge
tggggottggcggatgcacgctcaggtaccictttcttgegetatgacacttccagcaaaaggtagggegggetgcgagacggcttcc
cggcgctgcatgcaacaccgatgatgcttcga ccccccgaagctccttcggggctgcatgggcgctccgatgccgctccagggcga‘
gcgctgtttaaatagccaggcccccgattgcaaagacattatagcgagctaccaaagcatattcaaacacctagatcactaccactt|
ctacacaggccactcgagcttgtgatcgcactccgctaagggggegectcttcecttegtttcagtea caacccgcaaac[ggcgcgc

catatcaATGctgctgcaggccttcctgttectgetggeeggcttcgecgecaagatcagegcectccatgacgaacgagacgtc
cgaccgccccctggtgcacttcacccccaacaagggctggatgaacgaccccaacggcectgtggtacgacgagaaggacgcc
aagtggcacctgtacttccagtacaacccgaacgacaccgtctgggggacgcececttgttctggggcecacgccacgtccgacga

cctgaccaactgggaggaccagcccatcgccatcgecccgaagcegceaacgactccggcegcecttcteccggcetccatggtggtgg

actacaacaacacctceggcttcttcaacgacaccatcgacccgegecagcegctgegtggcecatctggacctacaacaccccgg
agtccgaggagcagtacatctcctacagcectggacggeggctacaccticaccgagtaccagaagaaccccgtgctggecgece
agactccacccagttccgecgacccgaaggtcttctggtacgagcecctcccagaagtggatcatgaccgeggcecaagtcccagga
ctacaagatcgagatctactcctccgacgacctgaagtectggaagctggagtccgcegttcgeccaacgagggcttectecggcta
ccagtacgagtgccccggcectgatcgaggtccccaccgageaggaccccageaagtcctactgggtgatgttcatctccatcaa
ccecggegecccggecggeggctecttcaaccagtacttcgtcggeagcttcaacggceacccacttcgaggcecttcgacaacca

gtccegegtggtggacttcggcaaggactactacgcecctgecagaccticttcaacaccgacccgacctacgggagcegecctgg

gcatcgecgtgggcctccaactgggagtactcecgcecttecgtgeccaccaacccectggcegcetectecatgtccctecgtgegecaagttc
tccctcaacaccgagtaccaggcecaacccggagacggagctgatcaacctgaaggcecgagcecgatcctgaacatcagecaac

gccggceccctggagcecggttcgeccaccaacaccacgttgacgaaggcecaacagctacaacgtcgacctgtccaacageaccg

gcaccctggagttcgagctggtgtacgecgtcaacaccacccagacgatctccaagtecgtgttcgeggacctcteectctggtt

caagggcctggaggaccccgaggagtacctcecgeatgggcttcgaggtgtcegcegtectecticttcctggaccgcgggaaca

gcaaggtgaagttcgtgaaggagaacccctacttcaccaaccgecatgagcecgtgaacaaccagceccttcaagagecgagaacg
acctgtcctactacaaggtgtacggcttgctggaccagaacatcctggagctgtacttcaacgacggcegacgtcgtgtccacca
acacctacttcatgaccaccgggaacgcecctgggctccgtgaacatgacgacgggggtggacaacctgtictacatcgacaaq
ttccaggtgcgcgaggtcaagTGAcaattggcagcagecagcetcggatagtatcgacacactctggacgetggtegtgtgatgga
ctgttgccgccacacttgetgecttgacctgtgaatatccctgecgettttatcaaacagectcagtgtgtttgatcttgtgtgtacge

gettttgcgagttgctagctgcttgtgctatttgecgaataccacccccagceatccccttecctegtttcatatcgettgeatcccaaccg
caacttatctacgctgtcctgctatccctcagegetgetectgetectgetcactgeccctecgecacagecttggtttgggcetecgectgt
attctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacgggaagtagtgggatgggaacacaaatggaggatcc
cgcgtctcgaacagagcgcgecagaggaacgctgaaggtctcgectctgtcgecacctcagegeggceatacaccacaataacca

cctgacgaatgcgcttggticticgtccattagecgaagcegtccggttcacacacgtgccacgttggcgaggtggecaggtgacaa
tgatcggtggagctgatggtcgaaacgttcacagcctagggatatcgaattgggegetatga cacttccagcaaaaggtagggc‘
gggctgcgagacggcettcceggegcetgecatgcaacaccgatgatgettega ccccccgaagctccttcggggctgcatgggcgctcc‘
gatgccgctccagggegagegcetgtttaaatageccaggeccccgattgcaaagacattatagecgagcetaccaaagecatattcaaa
cacctagatcactaccacttctacacaggccactcgagcettgtgatcgcactccgctaagggggegectcttcctcttcgtttcagteg
gccgacagga cgcgcgtcaaaggtgctggtcgtgtatgccctggccggcaggtcgttgctgctgctggttagtgattccgcaaccct‘
gattttggcgtcttattttggcgtggcaaacgctggcgcccgcgagccgggccggcggcgatgcggtgccccacggctgccggaatc‘
caagggaggcaagagcgcccgggtcagttgaagggctttacgcgcaaggtacagecgctectgea aggctgcgtggtggaattgg‘
acgtgcaggtcctgctgaagttcctccaccgcctcaccagcggacaaagcaccggtgtatcaggtccgtgtcatccactctaaagag‘
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cagcccgactgcctgacgccagegtccacttttgtgcacacattccattcgtgecccaagacatttcattgtggtgecgaagegtcccca
gttacgctcacctgtttcccgacctecttactgttctgtcgacagagegggeccacaggeeggtegeagecactagtATGgccacc
gcatccactttctcggcegttcaatgeccgcetgeggcegacctgegtegcetcggegggctecgggecccggegeccagegaggecc
ctceeegtgegegggegegeccccaaggcecaacggceagegecgtgagcectgaagtccggeagcectgaacaccctggaggacc
ccecceageagecccccecccecgceaccttecctgaaccagcetgceccgactggagecgcectgegeaccgcecatcaccaccgtgttcgt
ggccgceccgagaagcagttcacccgectggaccgcaagagcecaagcegcecccgacatgcetggtggactggticggecagegagac
catcgtgcaggacggcctggtgttccgecgagcegcttcagceatccgecagcetacgagatcggcgceecgaccgeaccgecageateg
agaccctgatgaaccacctgcaggacaccagcectgaaccactgcaagagegtgggcectgctgaacgacggcticggecgeac
ccccgagatgtgeaccecgcegacctgatctgggtgctgaccaagatgcagatcgtggtgaaccgctaccccacctggggcegaca
ccgtggagatcaacagctggttcagccagagcecggecaagatcggcatgggccgcgagtggctgatcagegactgecaacaccg
gcgagatcctggtgecgegecaccagcgcctgggcecatgatgaaccagaagaccegcecgcttcagcaagctgecctgegaggt
gcgcecaggagatcgceeccecacttcgtggacgeccccccegtgatcgaggacaacgaccgcaagctgecacaagticgacgtyg
aagaccggcgacagceatctgcaagggcctgacccecggctggaacgacttcgacgtgaaccagcecacgtgagecaacgtgaag
tacatcggctggatictggagagcatgcccaccgaggtgctggagacccaggagctgtgcagectgaccctggagtaccgec
gcgagtgecggcecgegagagegtggtggagagcegtgaccagcecatgaaccccagecaaggtgggcgaccgcagcecagtacca
gcacctgctgcgcectggaggacggcecgcecgacatcatgaagggcecgcaccgagtggecgecccaagaacgcecggeaccaaccyq
cgccatcagcaccTGAttaattaactcgaggcagcagcagcetcggatagtatcgacacactctggacgetggtegtgtgatggac
tgttgccgccacacttgetgecttgacctgtgaatatccctgecgcttttatcaaacagectcagtgtgtttgatcttgtgtgtacgeg
cttttgcgagttgctagctgcettgtgctatttgecgaataccacccccageatccccttecctegtttcatatcgettgecatecccaaccge
aacttatctacgctgtcctgctatccctcagegetgetectgetectgetcactgeccctcgecacagecttggtttgggcetecgectgta
ttctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacgggaagtagtgggatgggaacacaaatggaaagettg
agctcttgttttccagaaggagttgctecttgagectticattctcagectcgataacctccaaagecgcetctaattgtggagggggttc
gaatttaaaagcttggaatgtiggticgtgegtctggaacaageccagacttgttgectcactgggaaaaggaccatcagetccaaaa
aacttgccgctcaaaccgegtacctetgetttecgegeaatetgecctgttgaaatcgecaccacattcatattgtgacgettgageagt
ctgtaattgcctcagaatgtggaatcatctgeccectgtgegageccatgecaggeatgtcgegggegaggacacccgecactegta
cagcagaccattatgctacctcacaatagttcataacagtgaccatatttctcgaagctccccaacgagcacctccatgetetgagtg
gccaccccccggecctggtgettgeggagggcaggtcaaccggcatggggetaccgaaatcececcgaccggateccaccacccecge
gatgggaagaatctctcceccgggatgtgggcccaccaccageacaacctgetggeccaggegagegtcaaaccataccacacaaa
tatccttggcatcggcecctgaattcctictgecgetetgetacceggtgetictgtccgaagcaggggttgetagggategetecgagt
ccgcaaacccttgtecgegtggcgggactigttcgagetigaagagce

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

ATGgccaccgcatccacttictcggegttcaatgcccgctgecggegacctgcegtegetecggegggctccgggececcggegecca
gcgaggccccteccegtgegctacgtaticcagtgectggtggcecagctgecatcgacccctgegaccagtaccgeageagegec
agcctgagcttcctgggecgacaacggcttcgecagcectgttcggcagcaagceccttcatgagcaaccgecggecaccgcecgcect
gcgcecgegcecagecacageggcegaggcecatggecgtggecctgecageccgeccaggaggecggceaccaagaagaageccyg
tgatcaagcagcgccgegtggtggtgaccggceatgggcegtggtgaccceccctgggceccacgageccgacgtgttctacaacaa
cctgctggacggcegtgageggceatcagegagatcgagaccttcgactgcacccagttccccacccgceatcgecggegagatea
agagcttcagcaccgacggctgggtggcccccaagctgagecaagcegceatggacaagttcatgctgtacctgctgaccgeecgg
caagaaggcecctggcececgacggceggceatcaccgacgaggtgatgaaggagctggacaagecgcaagtgcggcegtgctgateg
gcagcggceatgggcggcatgaaggtgttcaacgacgccatcgaggcecctgegegtgagctacaagaagatgaaccccttctg
cgtgcccttcgccaccaccaacatgggcagcegcecatgctggecatggacctgggcetggatgggcecccaactacagceatcagea
ccgcectgegcecaccageaacttctgcatcctgaacgccgecaaccacatcatccgecggecgaggcecgacatgatgcetgtgegge
ggcagcgacgccgtgatcatccccatcggectgggceggcttcgtggcectgecgegecctgagcececagegeaacagegaccccac

caaggccagccgceccctgggacagcaaccgegacggcttecgtgatgggegagggcgcecggcegtgctgctgetggaggagct
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SEQ ID NO: 280
KASII-allele 2 ¢cDNA

ATGCAGACCGCGCACCAGCGGCCCCCGACCGAGGGGCACTGCTTCGGTGCGAGGCTGCCCACGGCGTC
GAGGCGGGCGGTGCGCCGGGCGTGGTCCCGCATCGCGCGCGCGGLCGGCCGCGGCCGACGCGACCCCCG
CCCGCCCTCCGCGCCGCGTGGTCGTGACGGGCCAGGGCGTGGTGACCAGCCTGGGCCAGACGATCGAG
CAGTTTTACAGCAGCCTGCTGGAGGGCGTGAGCGGCATCTCGCAGATCCAAAAGTTTGACACCACGGG
CTACACGACGACGATCGCGGGCGAGATCAAGTCGCTGCAGCTGGACCCGTACGTGCCCAAGCGCTGGEG
CCAAGCGCGTGGACGACGTCATCAAGTACGTCTACATCGCGGGCAAGCAGGCGCTGGAGAACGCGGGEG
CTGCCGATCGAGGCGGCGGGGCTGGCGGGCGCEEGGCTGGACCCCGCGCTGTGCGGCGTGCTCATCGG
CACCGCCATGGCGGGCATGACGTCCTTCGCGGCGGGCGTGGAGGCGCTGACGCGCGGCGGCGTGCGCA
AGATGAACCCCTTTTGCATCCCCTTCTCCATCTCCAACATGGGCGGCGCGATGCTGGCGATGGACATC
GGCTTCATGGGCCCCAACTACTCCATCTCCACGGCCTGCGCGACGGGCAACTACTGCATCCTGGGCGC
GGCGGACCACATCCGGCGCGGCGACGCGGACGTGATGCTGGCCGGCGGCGCGGACGCGGCCATCATCC
CCTCGGGCATCGGCGGCTTCATCGCGTGCAAGGCGCTGAGCAAGCGCAACGACGAGCCCGAGCGCGLG
AGCCGGCCCTGGGACGCCGACCGCGACGGCTTCGTCATGGGCGAGGGCGCCGGCGTGCTGGTGCTGGA
GGAGCTGGAGCACGCCAAGCGCCGCGGCGCGACCATCCTGGCCGAATTCGTCGGCGGCGCGGCCACCT
CGGACGCGCACCACATGACCGAGCCGGACCCGCAGGGCCGCGGLCGTGCGCCTCTGCCTCGAACGCGLG
CTCGAGCGCGCGCGCCTCGCGCCCGAGCGCGTCGGCTACGTCAACGCGCACGGCACCAGCACGLCCCGL
GGGCGACGTGGCCGAGTACCGCGCCATCCGCGCCGTCATCCCGCAGGACTCGCTGCGCATCAACTCCA
CCAAGTCCATGATCGGGCACCTGCTCGGCGGCGCCGGCGCGGTCGAGGCCGTGGCCGCCATCCAGGLCC
CTGCGCACCGGCTGGCTCCACCCCAACCTCAACCTCGAGAACCCCGCACCCGGGGTCGACCCLCGTCGT
GCTCGTGGGGCCGCGCAAGGAGCGCGCCGAAGACCTCGACGTCGTCCTCTCCAACTCCTTTGGCTTCG
GCGGGCACAACTCGTGCGTCATCTTCCAAAAGTACGACGAGTGA

SEQ ID NO: 281
KASII-allele 1

MOTAHQRPPTEGHCFGARLPTASRRAVRRAWSRIARAAAAADANPARPERRVVITGQGVVTSLGQTIE
QFYSSLLEGVSGISQIQKEDTTGYTTTIAGEIKSLOLDPYVPKRWAKRVDDVIKYVYTIAGKQALESAG
LPIEAAGLAGAGLDPALCGVLIGTAMAGMT SEFAAGVEALTRGGVRKMNPECIPFSISNMGGAMLAMD I
GEFMGPNYSISTACATGNYCILGAADHIRRGDANVMLAGGADAATIPSGIGGEFIACKALSKRNDEPERA
SRPWDADRDGEFVMGEGAGVLVLEELEHAKRRGATILAELVGGAATSDAHHMTEPDPOQGRGVRLCLERA
LERARLAPERVGYVNAHGTSTPAGDVAEYRAIRAVIPODSLRINSTKSMIGHLLGGAGAVEAVAATQA
LRTGWLHPNLNLENPAPGVDPVVLVGPRKERAEDLDVVLSNSEGEGGHNSCVIFRKYDE

SEQ ID NO: 282
KASII-allele 2

MQTAHQRPPTEGHCFGARLPTASRRAVRRAWSRIARAAAAADATPARPPRRVVVTGQGVVT
SLGQTIEQFYSSLLEGVSGISQIQKFDTTGYTTTIAGEIKSLQLDPY VPKRWAKRVDDVIKYVY
TAGKQALENAGLPIEAAGLAGAGLDPALCGVLIGTAMAGMTSFAAGVEALTRGGVRKMNPF
CIPFSISNMGGAMLAMDIGEMGPNY SISTACATGNYCILGAADHIRRGDADVMLAGGADAAI
IPSGIGGFIACKALSKRNDEPERASRPWDADRDGFVMGEGAGVLVLEELEHAKRRGATILAEF
VGGAATSDAHHMTEPDPQGRGVRLCLERALERARLAPERVGY VNAHGTSTPAGDVAEYRAI
RAVIPQDSLRINSTKSMIGHLLGGAGAVEAVAAIQALRTGWLHPNLNLENPAPGVDPVVLVG
PRKERAEDLDVVLSNSFGFGGHNSCVIFQKYDE

SEQ ID NO: 283
pSZ1503

gctcttcccgeaccggetggetecaccccaacttgaacctcgagaaccccgegectggegtegaccecgtegtgcetegtggggecge
ggaaggagcgcgecgaagacctggacgtegtectctccaactcctttggetttggegggcacaattegtgegteggtacectttctt
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gcgctatgacacttccagcaaaaggtagggegggcetgecgagacggcettcceggegetgcatgcaacaccgatgatgettcgacccce
ccgaagctccttcggggetgeatgggegctccgatgecgetccagggegagegetgtttaaatageccaggeccccgattgcaaaga
cattatagcgagctaccaaagccatattcaaacacctagatcactaccacttctacacaggccactcgagcttgtgatcgeactccg
ctaagggggcgcectcttectcttegtttcagtca caacccgcaaac|ggcgcgccATGctgctgcaggccttcctgttcctgctggcc
ggcttcgccgccaagatcagcegcectccatgacgaacgagacgtccgaccgcecccctggtgcacttcacccccaacaagggcetg
gatgaacgaccccaacggcctgtggtacgacgagaaggacgecaagtggcacctgtacttccagtacaacccgaacgacac
cgtctgggggacgcccttgttctggggcecacgecacgtccgacgacctgaccaactgggaggaccagceccatcgecatcgecc
cgaagcgcaacgactccggcegccttctcecggcteccatggtggtggactacaacaacacctccggcttcttcaacgacaccatcg
acccgcegceecagcegctgegtggcecatctggacctacaacaccccggagtccgaggagceagtacatctcctacagectggacggce
ggctacaccttcaccgagtaccagaagaaccccgtgctggecgccaactccacccagttccgecgacccgaaggicttctggtac
gagccctcccagaagtggatcatgaccgcggccaagtcccaggactacaagatcgagatctactcctccgacgacctgaagte
ctggaagctggagtccgcegttcgccaacgagggcttcctcggcetaccagtacgagtgecccggcectgatcgaggtccccaccg
agcaggaccccagecaagtcctactgggtgatgttcatctccatcaaccccggegecccggcecggceggctecttcaaccagtactt
cgtcggcagcttcaacggcacccacttcgaggcecttcgacaaccagtceccgcegtggtggacttcggcaaggactactacgcecct
gcagaccttcttcaacaccgacccgacctacgggagcegcecctgggcatcgegtgggcctccaactgggagtactcegcecttegt
gcccaccaacccctggcegctecteccatgteectegtgegeaagticteccctcaacaccgagtaccaggcecaacccggagacgga
gctgatcaacctgaaggccgagcecgatcctgaacatcagecaacgcecggceccctggagecggttcgecaccaacaccacgttg
acgaaggccaacagctacaacgtcgacctgtccaacagcecaccggceaccctggagttcgagcetggtgtacgcecgtcaacacca
cccagacgatctccaagtecegtgttcgeggacctcteectectggttcaagggcectggaggaccccgaggagtacctccgeatgg
gcttcgaggtgtccgcgtcectcecttcttecctggaccgegggaacageaaggtgaagttcgtgaaggagaacccctacttcacca
accgcatgagcgtgaacaaccagceccttcaagagecgagaacgacctgtectactacaaggtgtacggcttgctggaccagaa
catcctggagcetgtacttcaacgacggcecgacgtecgtgtccaccaacacctacttcatgaccaccgggaacgcecctgggcteegt
gaacatgacgacgggggtggacaacctgtictacatcgacaagttccaggtgcgcgaggtcaagTGAcaattggcagcage
agctcggatagtatcgacacactctggacgetggtegtgtgatggactgttgccgecacacttgetgecttgacctgtgaatateectg
ccgcttttatcaaacagcctcagtgtgtitgatcttgtgtgtacgegettttgegagtigetagetgettgtgetatttgecgaataccacc
cccagcatccccttccctegtttcatatcgcettgecatcccaaccgeaacttatctacgetgtectgetatecectcagegetgetectgete
ctgctcactgcccctcgecacagecttggtttgggctccgectgtatictcctggtactgcaacctgtaaaccagecactgcaatgetgat
gcacgggaagtagtgggatgggaacacaaatggaggatcgtagagctcatcttccgaaagtacgacgagtgagegagcetgattct
ctttgagcggggtcgggtggttcggggagagtgcgeggaaaggcegcagagacgtgeggeceggecegtgteectecgtcetteecctgg
ttggtgctatagtaacctgcctgtgtcgegtgegegtecgggaagagce

SEQ ID NO: 284
Ganoderma tsugae manganese-superoxide dismutase (Mn-SOD) gene, partial cds., Genbank

ACCESSION U56106 VERSION U56106.1

CTCCACCACA
TACGCCAAGG
GGCGGTGGTG
ACTCTAACAC
AACCTCGCCC
CTCAAGTCGG
GCGACCACCG
GATCGGAAGG
GCCGTCGAAG
TCCGGGGGCT
CTATCGCAGG
GACCCTCTCC

AGAAGCACCA
CCACCACCCC
AGTGAATTTC
TTTGCTGCGG
CAGCCAAGTC
CGATCGAGCA
CGTCCATCCA
CGCATCCGGT
CGCTGATACC
TTAACCCTTC
GTCTCAACCC
TCACGCACGT

SEQ ID NO: 285

CCAGACCTAC
CAAGGAGCGC
GCGAATGTCG
GGGATGTGCA
TGAGGGCAAG
GAACTTTGGT
GGGCTCCGGC
GTTATGGTCG
GAGACCGATC
GTTCCATGTG
GGCGACCAAG
CCCCATCATC

GTGAACGCGC
ATCGCCCTCC
GCTCACCGCG
GGTCACATCA
GGAAACGGCG
TCCGTCGACG
TGGGGCTGGC
CGCGCTGCAC
TGCTGCAAAT
ATAAGACCGC
CGCCTCGAGA
GGCGTCGACA
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TCAACGCCGC
AGTCCGCCCT
ACGCGATTAC
ACCACTCCCT
GCGCCATCAA
TCTTCATCAA
TCGTGAGTCT
GCGTGTCTCG
CATTTGCGCT
GTCTGACCGG
TCACGACGAC
TCTGGGAGCA

AGAGCAGGCC
CAAGTTCAAC
GAATCCGCTA
CTTCTGGAAG
GGACGGCCCC
GGAGTTCAAC
TCTCTTCTGC
CTTCGGCTICC
GCGATAGAGC
GTGGTGTTTT
GGCCAACCAG
CGCGTTC



Umbellularia californica (California bay) thioesterase mRNA, complete cds., Genbank ACCESSION
M94159 VERSION M94159.1

AGAGAGAGAG
CCATGAAATA
ATATAATTICT
ATGAAAGCTG
CAGCTGAGGG
TACACGGAGA
ATCTTTTCGG
CCCCAGTTIGC
ATCAGATCTT
ATGCAGGAGG
ACGACGCTAG
GTGGAACGGT
GGAAATAATG
ACAAGATGTA
CCTGACGAAG
GATGAAATTA
TTGACTCCTC
GCCTGGGTTT
ACTCTTGAAT
TCTGGTGGCT
TCTGAGGTAT
ATTAGTGTGA
TCTCCCATGC
ATCATGGICT
TCAGAAAAAT
TTTTGTATTC
T

AGAGAGAGAG
ACGGATCCTC
ATATAATTTT
TAATGTTGGC
CGGGAAATGC
GCTTGAAAAG
CTGCTGAGAA
TTGATGACCA
ATGAGGTGGG
CTACACTTAA
AGATGAGTAA
ACCCTACTIG
GCATGCGACG
CCAGCCTTTC
TTAGAGGGGA
AGAAACTACA
GATGGAATGA
TTGAGACCGT
ACAGGAGAGA
CGTCGGAGGC
TGAGGGCAAG
TACCCGCAGA
TGTTCGTGAG
GTIGGTITTTAG
AACTCAATGG
CTCGGCTTAA

SEQ ID NO: 286

Cuphea calophylla subsp. Mesostemon,. seed-specific acyl-acyl carrier protein thioesterase, Genbank

AGCTAAATTA
TTGCTACTGC
CAACATGGCC
TCGTGATGGC
GCCAACCTICT
GTTGCCTGAC
GCAGTGGACC
TTTTGGACTG
ACCTGACCGC
TCATGCGAAG
GAGAGATCTG
GGGTGATACT
TGATTTCCTT
GGTGCTGATG
GATAGGGCCT
GAAGCTCAAT
TTTGGATGTC
CCCAGACTCC
GTGCACGAGG
TGGGTTAGTG
AACAGAGTGG
ACCGAGGGTG
GATACTTTTT
ATGTATATAA
GTCAAGGTTA
TCTGTAAGCT

AAAARANAAC
TACTACTACT
ACCACCTCTT
CGGGGCATGA
TTGAAGATGA
TGGAGCATGC
AATCTAGAGT
CATGGGTTAG
TCCACATCTA
AGTGTGGGAA
ATGTGGGTTG
GTAGAAGTAG
GTCCGGGACT
AATACAAGGA
GCATTCATTG
GACAGCACTG
AATCAGCATG
ATCTTTGAGA
GATAGCGTGC
TGCGATCACT
AGGCCTAAGC
TAACTAATGA
AGAAGCTGCA
AAAATAGTCC
TCGAAGTAGT
CTTTCTCTTIG

ACCESSION ABB71579 VERSION ABB71579.1

MVAAFEASSAL
SAVSLKSGSL
PDTLMDPFGV
NDGEFGRTPEM
TGEILIRATS
ICNGLTPRWN
VTAMDPSKEG

FSVRTPGTSP
DTQEDTSSSS
DRVVQDGVVF
CKRDLIWVVT
VCAMMNQTTR
DLDVNQHVNN
DRSLYQHLLR

SEQ ID NO: 287
Ulmus americana (American elm) acyl-ACP thioesterase, Genbank ACCESSION
VERSION AAB71731.1

GSGALQVKAS
TLELAAEKQW
LMNHLQETAL
ATATIGKNGMR
PLPTVEDDGR

SOAPPKLNGS
MMLDWKPKRP
NHVKSVGLLE
REWIVTDERT
KLTRFDESSA

KPGKERNWPS
SPPRTFINQL
ROSFSIRSYE
KMHIEVNRYP
RESKFPYEVR
VKYIGWILES
LEDGTDIAKG

NVGLVKSSQI
DMLVDPFEGLG
DGLGSTREMS
GETLLRATSV
DEFIRXGLTPR

SLSVPFKSKS
PDWSMLLSAT
IGADRTASIE
TWGDTIEVNT
QELAPHEFVDS
VPKEVFETQE
RTKWRPKNAG

VKKGDDTTSP
REVQDGLVER
LRNLIWVVTK
WVMMNKLTRR
WSDLDINQHV
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CCAGAAGTGG
ACTACAAACT
TAGCTTCCGC
AACCCAGGAG
TCAATGGGAC
TCTTTGCAGT
GGAAGCCGAA
TTTTCAGGCG
TACTGGCTGT
TTCTAGGAGA
TGAGACGCAC
AGTGCTGGAT
GCAAAACAGG
CAAGGAGGTT
ATAATGTGGC
CAGATTACAT
TGAACAACCT
GTCATCATAT
TGCGGTCCCT
TGCTCCAGCT
TTACCGATAG
AAGAAGCATC
GTTTGCATTG
TGTAGTCATG
CATTTAAGCT
CAATAAAGTT

NHNGGEFQVKA
TTVEVAAEKQ
TLMNIFQETS
WVSESGKTGM
APVIEDYQKL
LCGLTLEYRR
TNGAISTGKT

PARTFINQLP
NNESIRSYETI
MQVAVDRYPT
ISKIPEEVWH
NNVKYIGWLL

GAAATCTTCC
GTAGCCATTT
TTTCTGCTCG
CAGTGATTTG
CAAGTTCAGT
GATCACAACC
GCCGAAGCTA
CACCTTTGCC
TATGAATCAC
TGGATTCGGG
GCATGTTGCT
TGGTGCATCT
CGAAATTCTT
GTCCACAATC
TGTCAAGGAC
CCAAGGAGGT
CAAATACGTT
TTCCAGCTTC
GACCACTGTC
TGAAGGTGGG
TTTCAGAGGG
TGTTGAAGTT
CTTGTGCAGA
AAACTTAATA
TTGAAATATG
CGCCTTTCAA

NASARPKANG
WTMLDRKSKR
LNHCKSIGLL
GRDWLISDCH
HKLDVKTGDS
ECGRDSVLKS
SNGNSIS

AAB71731

DWSMLLAATIT
GADRTASIET
WGDEVQVSSW
EIGPSFIDAP
ESAPPEIHES



HETASLTLEY RRECGRDSVL NSATKVSDSS QLGKSAVECN HLVRLONGGE IVKGRTVWRP
KRPLYNDGAV VDVXAKTS
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