SEQUENCE LISTING

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

gatcagacgggcctgacctgegagataatcaagtgetcgtaggcaaccaactcageagetgetiggtgitggeictgeaggatagtgtt
geagggececcaaggacageaggggaactiacaccttgtecccgacccagttttatggagigeatigectcaagagectageeggage
gclaggctacatacttgeegeaceggtatgaggggatataglactegeactgegetgictagtgagatgggcagtgetgeecataaac
aactggcetgetcagecatttgttggeggaccatictgggggggccagceaatgectgactitcgggtagggtgaaaactgaacaaagac
taccaaaacagaatticttcctectiggaggtaagegeaggecggecegeetgegeccacatggegcetcegaacacciceatagetgt
aagggcgcaaacatggecggactgtigtcageactetitcatggecatacaaggteatgtcgagattagtgcetgagtaagacactatea
ccecatgttcgattgaagecgtgacticatgecaacctgeccctgggegtageagacgtatgecatcatgaccactagecgacatgeg
ctgtettttgccaccaaaacaactggtacaccgetcgaagiegigecgeacaccicegggagtgagtccggegacteciceecggeg
ggeegeggeectacctgggtaggotepecatacgeecacgaccaaacgacgeaggagggpatiggggtagggaalcccaaccag
cctaaccaagacggeacctataataataggtgpgpgoactaacagecctatatcgeaagetitgggtpcectalctigagaageacgag
ttggagtggctgtgtacggicgaccctaaggtgeetotoccgeagectigaaacaaagegtctageagetgetictataatgtgicagee
gligtgtitcagtiatattgtatgetatigtttgticgtgctagggtgocgeaggeccacctactgiggegggccatiggitgatoctigaatt
gecteaccatctaaggtetgaacgetcactcaaacgectitgtacaactgeagaactitectiggegelgeaactacagigigcaaacca
geacatageactcecttacatcacecageagtacaaca

SEQID NO: 2
Chlorella ellipsoidea nitrate reductase promoter from AY307383

cgetgegeaccagggeegecagetcgetgatgicgetccaaatgeggiceccegattttitgticttcatetictccaccttggiggectie
ftggecagggecttcagetgeatgegeacagaccgitgagetectgatcageatcctcaggaggecctitgacaageaageecciglg
caagcccaticacgggetaccagtggigcigaggetagatggottigaaaaggatigetcggicgattgetgetcatggaattggeatgt
geatgcatgticacaatatgecaccaggctttggageaagagageatgaatgecticaggeaggtigaaagticetgggggigaagag
geagggeegaggatiggaggagpaaageatCaagtegtegetcatgeteatgtiticagicagagtitgccaagetcacaggageag
agacaagactggcetgctcaggtgitgcategigtgtgtagotooogopogooogattaatacgglacgaaatgcacttggaaticecac
ctecatgecageggacceacatgettgaattcgaggectgtggggtgagaaatgeteactetgeectegitgetgagptacticaggecg
ctgagctcaaagicgatgecctgetegtctatcagggectgeacctctgggetgaccggetcagectecticgegggeatggagtagg
cgeeggeagegticatgtecgggeccagggeageggtogtoccataaatgicggtgalgglgeggagepgooacCglegreacace
attgeegtigetggctgacgeatgeacatgtggeciggetggeaccggeageactggtciccagecagecageaagtggcetgticag
gaaageggecatgttgttgatecctgegeatgtaaticeccagatcaaaggagggaacagetiggattigatgtagtgeccaaccgga
ctgaatgtgcgatgocaggtecctilgagtcteccgaattactageagggeactgtgacctaacgceageatgecaaccgcaaaaaaat
gattgacagaaaatgaagcggigtatcaatatttgetgtatttaticgttttaatcagcaaccaagticgaaacgcaactategtggtgatca
agtgaacctcatcagactiacctegticggcaaggaaacggaggeaccaaattccaatitgatatiategetigecaagetagagetgat
clttgggaaaccaactgecagacagiggactgtgatggagtoccccgagtggtgoagcctcticgattcggttagicattactaacgtg
aaccctcaglgaagggaccatcagaccagaaagaccagatctectectcgacaccgagagagigtigeggcagtaggacgacaag

SEQ ID NO: 3
Yeast sucrose invertase

MTNETSDRPLVHFTPNKGWMNDPNGLWYDEKDAKWHLYFQYNPNDTVWGTPLE
WGHATSDDLTNWEDQPIAIAPKRNDSGAFSGSMVVDYNNTSGFFNDTIDPRQRCV AT
WTYNTPESEEQYISYSLDGGYTFTEYQKNPVLAANSTQFRDPKVFWYEPSQKWIMT
AAKSQDYKIEIYSSDDLKSWKLESAFANEGFLGYQYECPGLIEVPTEQDPSKSYWVM
FISINPGAPAGGSFNQYFVGSFNGTHFEAFDNQSRVVDFGKDYYALQTFFNTDPTYGS
ALGIAWASNWEYSAFVPTNPWRSSMSLVRKFSLNTEYQANPETELINLKAEPILNISN
AGPWSRFATNTTLTKANSYNVDLSNSTGTLEFELVYAVNTTQTISKSVFADLSLWFK



GLEDPEEYLRMGFEVSASSFFLDRGNSKVKFVKENPYFTNRMSVNNQPFKSENDLSY
YKVYGLLDONILELYFNDGDVVSTNTYFMTTGNALGSVNMTTGVDNLFYIDKFQVR
EVK

SEQID NO: 4
Yeast secretion signal

MLLQAFLFLLAGFAAKISAS

SEQID NO: 5
Higher plants secretion signal

MANKSLLLLLLLGSLASG

SEQID 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

gaattececaacatggtggageacgacactetegictactccaagaatatcaaagatacagictcagaagaccaaagggetattgaga
cttttcaacaaagggtaatatcgggaaacctecteggattceattgeccagetatetgteacttcatcaaaaggacagtagaaaaggaag
gtggeacctacaaatgecatcattgegataaaggaaaggetategitcaagatgectetgecgacagiggteecaaagatggaccece
acccacgaggagealcglpgaaaaagaagacgiiccaaccacgicttcaaageaagtggattgatgtgaacatggtggageacgac
actctegtctactccaagaatatcaaagatacagictcagaagaccaaagggetattgagactittcaacaaagggtaatatcgggaaac
ctecteggatteeattgeccagetatetgteacttcatcaaaaggacagtagaaaaggaaggtggeacctacaaatgecatcattgegat
aaaggaaaggctatcgticaagatgectetgecgacagtggteecaaagatggacceccacecacgaggageatcgtggaaaaaga
agacgticcaaccacgicticaaageaagtggattgatgtgatatctceactgacgtaagggatgacgeacaateecactateeticgea
agacccticetctatataaggaagttcatttcatitggagaggacacgetgaaatcaccagtetcictetacaaatctatetctggegegee
atatcaATGCTTCTTCAGGCCTTTCTTTTTCTTCTTGCTGGTTTTGCTGCCAAGATCAG
CGCCTCTATGACGAACGAAACCTCGGATAGACCACTTGTGCACTTTACACCAAAC
AAGGGCTGGATGAATGACCCCAATGGACTGTGGTACGACGAAAAAGATGCCAAG
TGGCATCTGTACTTTCAATACAACCCGAACGATACTGTCTGGGGGACGCCATTGT
TTTGGGGCCACGCCACGTCCGACGACCTGACCAATTGGGAGGACCAACCAATAG
CTATCGCTCCGAAGAGGAACGACTCCGGAGCATTCTCGGGTTCCATGGTGGTTGA
CTACAACAATACTTCCGGCTTTTTCAACGATACCATTGACCCGAGACAACGCTGC
GTGGCCATATGGACTTACAACACACCGGAGTCCGAGGAGCAGTACATCTCGTAT
AGCCTGGACGGTGGATACACTTTTACAGAGTATCAGAAGAACCCTGTGCTTGCTG
CAAATTCGACTCAGTTCCGAGATCCGAAGGTCTTTTGGTACGAGCCCTCGCAGAA
GTGGATCATGACAGCGGCAAAGTCACAGGACTACAAGATCGAAATTTACTCGTC
TGACGACCTTAAATCCTGGAAGCTCGAATCCGCGTTCGCAAACGAGGGCTTTCTC
GGCTACCAATACGAATGCCCAGGCCTGATAGAGGTCCCAACAGAGCAAGATCCC
AGCAAGTCCTACTGGGTGATGTTTATTTCCATTAATCCAGGAGCACCGGCAGGAG
GTTCTTTTAATCAGTACTTCGTCGGAAGCTTTAACGGAACTCATTTCGAGGCATTT
GATAACCAATCAAGAGTAGTTGATTTTGGAAAGGACTACTATGCCCTGCAGACTT



TCTTCAATACTGACCCGACCTATGGGAGCGCTCTTGGCATTGCGTGOGGCTTCTAA
CTGGGAGTATTCCGCATTCGTTCCTACAAACCCTTGGAGGTCCTCCATGTCGCTC
GTGAGGAAATTCTCTCTCAACACTGAGTACCAGGCCAACCCGGAAACCGAACTC
ATAAACCTGAAAGCCGAACCGATCCTGAACATTAGCAACGCTGGCCCCTGGAGC
CGGTTTGCAACCAACACCACGTTGACGAAAGCCAACAGCTACAACGTCGATCTTT
CGAATAGCACCGGTACACTTGAATTTGAACTGGTGTATGCCGTCAATACCACCCA
AACGATCTCGAAGTCGGTGTTCGCGGACCTCTCCCTCTGGTTTAAAGGCCTGGAA
GACCCCGAGGAGTACCTCAGAATGGGTTTCGAGGTTTCTGCGTCCTCCTTCTTCCT
TGATCGCGGGAACAGCAAAGTAAAATTTGTTAAGGAGAACCCATATTTTACCAA
CAGGATGAGCGTTAACAACCAACCATTCAAGAGCGAAAACGACCTGTCGTACTA
CAAAGTGTATGGTTTGCTTGATCAAAATATCCTGGAACTCTACTTCAACGATGGT
GATGTCGTGTCCACCAACACATACTTCATGACAACCGGGAACGCACTGGGCTCCG
TGAACATGACGACGGGTGTGGATAACCTGTTCTACATCGACAAATTCCAGGTGA
GGGAAGTCAAGTGAgatctglcgatcgacaagetcgagttictccataataatgtgtgagtagttcccagataagggaatta
gegttcctatagggtitcgetcatgigttgageatataagaaacecttagtatgtatitgtattigtaaaatactictatcaataaaattictaatt
cctaaaaccaaaatccagtactaaaatccagatceeccgaatiaa

SEQID NO: 9
TGTTGAAGAATGAGCCGGCGAC

SEQ ID NO: 10
CAGTGAGCTATTACGCACTC

SEQ ID NO: 11
UTEX 329 Prototheca kruegani

TGTTGAAGAATGAGCCGGCGAGTTAAAAAGAGTGGCATGGTTAAAGAAAATACT
CTGGAGCCATAGCGAAAGCAAGTTTAGTAAGCTTAGGTCATTCTITITAGACCCG
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTAGTAAAATAACATGGAG
GCCCGAACCGACTAATGTTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC
AGTAGCAGTACAAATAGAGGGGTAAAGCACTGTTTCTTTTGTGGGCTTCGAAAGT
TGTACCTCAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGAC
CTTGGGGGATAAGCTCCTTGGTCAAAAGGGAAACAGCCCAGATCACCAGTTAAG
GCCCCAAAATGAAAATGATAGTGACTAAGGATGTGGGTATGTCAAAACCTCCAG
CAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 12

UTEX 1440 Prototheca wickerhamii
TGTTGAAGAATGAGCCGGCGACTTAAAATAAATGGCAGGCTAAGAGATTTAATA
ACTCGAAACCTAAGCGAAAGCAAGTCTTAATAGGGCGTCAATTTAACAAAACTT
TAAATAAATTATAAAGTCATTTATTTTAGACCCGAACCTGAGTGATCTAACCATG
GTCAGGATGAAACTTGGGTGACACCAAGTGGAAGTCCGAACCGACCGATGTTGA
AAAATCGGCGGATGAACTGTGGTTAGTGGTGAAATACCAGTCGAACTCAGAGCT
AGCTGGTTCTCCCCGAAATGCOGTTGAGGCGCAGCAATATATCTCGTCTATCTAGG
GGTAAAGCACTGTTTCGGTGCGGGCTATGAAAATGGTACCAAATCGTGGCAAAC
TCTGAATACTAGAAATGACGATATATTAGTGAGACTATGGGGGATAAGCTCCAT
AGTCGAGAGGGAAACAGCCCAGACCACCAGTTAAGGCCCCAAAATGATAATGAA
GTGGTAAAGGAGGTGAAAATGCAAATACAACCAGGAGGTTGGCTTAGAAGCAGC
CATCCTTTAAAGAGTGCGTAATAGCTCACTG



SEQIDNO: 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

SEQID NO: 16

UTEX 1533 Prototheca wickerhamii
TGTTGAAGAATGAGCCGTCGACTTAAAATAAATGGCAGGCTAAGAGAATTAATA
ACTCGAAACCTAAGCGAAAGCAAGTCTTAATAGGGCGCTAATTTAACAAAACAT
TAAATAAAATCTAAAGTCATTTATTITTAGACCCGAACCTGAGTGATCTAACCATG
GTCAGGATGAAACTTGGGTGACACCAAGTGGAAGTCCGAACCGACCGATGTTGA
AAAATCGGCGGATGAACTGTGGTTAGTGGTGAAATACCAGTCGAACTCAGAGCT
AGCTGGTTCTCCCCGAAATGCGTTGAGGCGCAGCAATATATCTCGTCTATCTAGG
GGTAAAGCACTGTTTCGGTGCGGGCTATGAAAATGGTACCAAATCGTGGCAAAC



TCTGAATACTAGAAATGACGATATATTAGTGAGACTATGGGGGATAAGCTCCAT
AGTCGAGAGGGAAACAGCCCAGACCACCAGTTAAGGCCCCAAAATGATAATGAA
GTGGTAAAGGAGGTGAAAATGCAAATACAACCAGGAGGTTGGCTTAGAAGCAGC
CATCCTTTAAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 17

UTEX 1434 Prototheca moriformis
TGTTGAAGAATGAGCCGGCGAGTTAAAAAGAGTGGCGTGGTTAAAGAAAATTCT
CTGGAACCATAGCGAAAGCAAGTTTAACAAGCTTAAGTCACTTTTTITAGACCCG
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTAAAATAACATGGAG
GCCCGAACCGACTAATGGTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC
AGTAGCAACACAAATAGAGGGGTAAAGCACTGTTITCTTTTGTGGGCTCCGAAAG
TTGTACCTCAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGA
CCTTGGGGGATAAGCTCCTTGGTCGAAAGGGAAACAGCCCAGATCACCAGTTAA
GGCCCCAAAATGAAAATGATAGTGACTAAGGATGTGAGTATGTCAAAACCTCCA
GCAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 18

UTEX 1438 Prototheca zopfii
TGTTGAAGAATGAGCCGGCGAGTTAAAAAGAGTGGCATGGTTAAAGAAAATTCT
CTGGAGCCATAGCGAAAGCAAGTTTAACAAGCTTAAGTCACTTTTTTTAGACCCG
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTAAAATAACATGGAG
GCCCGAACCGACTAATGGTGAAAAATTAGCGGATGAATTGTGGGTAGGGGCGAA
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCGTTTAGGCGCAGC
AGTAGCAACACAAATAGAGGGGTAAAGCACTGTTTCTTTCGTGGGCTTCGAAAG
TTGTACCICAAAGTGGCAAACTCTGAATACTCTATTTAGATATCTACTAGTGAGA
CCTTGGGGGATAAGCTCCTTGGTCAAAAGGGAAACAGCCCAGATCACCAGTTAA
GGCCCCAAAATGAAAATGATAGTGACTAAGGATGTGAGTATGTCAAAACCTCCA
GCAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG

SEQID NO: 19

UTEX 1436 Prototheca moriformis
TCGTTGAAGAATGAGCCGGCGACTTAGAAAAGGTGGCATGGTTAAGGAAATATTC
CGAAGCCGTAGCAAAAGCGAGTCTGAATAGGGCGATAAAATATATTAATATTTA
GAATCTAGTCATTTTTTCTAGACCCGAACCCGGGTGATCTAACCATGACCAGGAT
GAAGCTTGGGTGATACCAAGTGAAGGTCCGAACCGACCGATGTTGAAAAATCGG
CGGATGAGTTGTGGTTAGCGGTGAAATACCAGTCGAACCCGGAGCTAGCTGGTT
CTCCCCGAAATGCGTTGAGGCGCAGCAGTACATCTAGTCTATCTAGGGGTAAAGC
ACTGTTTCGGTGCGGGCTGTGAGAACGGTACCAAATCGTGGCAAACTCTGAATAC
TAGAAATGACGATGTAGTAGTGAGACTGTGGGGGATAAGCTCCATTGTCAAGAG
GGAAACAGCCCAGACCACCAGCTAAGGCCCCAAAATGGTAATGTAGTGACAAAG
GAGGTGAAAATGCAAATACAACCAGGAGGTTGGCTTAGAAGCAGCCATCCTTTA
AAGAGTGCGTAATAGCTCACTG

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

MSNSSNASESLFPATSEQPYRTATFHFQPPOQNWMNDPNGPMCYNGVYHLFYQYNPFG
PLWNLRMYWAHSVSHDLINWIHLDLAFAPTEPFDINGCLSGSATVLPGNKPIMLYTG



IDTENRQVQNLAVPKDLSDPYLREWVKHTGNPIHSLPEEIQPDDFRDPTTTWLEEDGT
WRLLVGSQKDKTGIAFLYHSGDFVNWTKSDSPLHKVSGTGMWECVDFFPYWVDST
NGVDTSIINPSNRVKHVLKLGIQDHGKDCYLIGKYSADKENYVPEDELTLSTLRLDY

GMYYASKSFFDPVKNRRIMTAWVNESDSEADVIARGWSGVQSFPRSLWLDKNQKQ
LLOQWPIEEIEMLHONEVSFHNKKLDGGSSLEVLGITASQADVKISFKLANLEEAEDLD
PSWVDPQLICSENDASKKGKFGPFGLLALASSDI.REQTAIFFRVFRKNGRYVVLMCS

DQSRSSMKNGIEKRTYGAFVDIDPQQDEISLRTLIDHSIVESFGGRGKTCITTRVYPTL
AIGEQARLFAFNHGTESVEISELSAWSMKKAQMKVEEP

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

MFLKYILASGICLVSLLSSTNAAPRHLYVKRYPVIYNASNITEVSNSTTVPPPPFVNTT

APNGTCLGNYNEYLPSGY YNATDRPKIHFTPSSGFMNDPNGLVYTGGVYHMFFQYS

PKTLTAGEVHWGHTVSKDLIHWENYPIAIYPDEHENGVLSLPFSGSAVVDVHNSSGL
FSNDTIPEERIVLIYTDHWTGVAERQAIAYTTDGGYTFKKYSGNPVLDINSLQFRDPK

VIWDFDANRWVMIVAMSQNYGIAFYSSYDLIHWTELSVESTSGYLGLQYECPGMAR
VPVEGTDEYKWVLFISINPGAPLGGSVVQYFVGDWNGTNFVPDDGQTRFVDLGKDF
YASALYHSSSANADVIGVGWASNWQYTNQAPTQVFRSAMTVARKFTLRDVPONPM
TNLTSLIQTPLNVSLLRDETLFIAPVINSSSSLSGSPITLPSNTAFEFNVTLSINYTEGCT

TGYCLGRIIDSDDPYRLQSISVDVDFAASTLVINRAKAQMGWFEFNSLFTPSFANDIYTY

GNVTLYGIVDNGLLELY VNNGEKTYTNDFFFLQGATPGQISFAAFQGVSFNNVTVTP
LKTIWNC

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

MIQLSPLLLLPLESVENSIADASTEY LRPQIHLTPDQGWMNDPNGMFYDRKDKLWHVY
YFQHNPDKKSIWATPVTWGHSTSKDLLTWDYHGNALEPENDDEGIFSGSVVVDRNN
TSGFFNDSTDPEQRIVAIYTNNAQLQTQEIAYSLDKGYSFIKYDQNPVINVNSSQQRD
PKVLWHDESNQWIMVVAKTQEFKVQIYGSPDLKKWDLKSNFTSNGYLGFQYECPG
LFKLPIENPLNDTVTSKWVLLLAINPGSPLGGSINEYFIGDFDGTTFHPDDGATREMDI
GKDFY AFQSFDNTEPEDGALGLAWASNWQYANTVPTENWRSSMSLVRNYTLKYVD
VNPENYGLTLIQKPVYDTKETRLNETLKTLETINEYEVNDLKLDKSSFVATDENTERN
ATGVFERDLKFTQTDLKMGYSNMTTQFGLYIHSQTVKGSQETLQLVFDTLSTTWYID
RTTQHSFQRNSPVFTERISTY VEKIDTTDQGNVYTLYGVVDRNILELYFNDGSIAMTN
TEFFFREGKIPTSFEVVCDSEKSFITIDELSVRELARK

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

MVQVLSVLVIPLLTLFFGYVASSSIDLSVDTSEYNRPLIHFTPEKGWMNDPNGLFYDK
TAKLWHLYFQYNPNATAWGQPLYWGHATSNDLVHWDEHEIAIGPEHDNEGIFSGSI
VVDHNNTSGFENSSIDPNQRIVAIYTNNIPDLQTODIAFSLDGGYTFTKYENNPVIDVS
SNQFRDPKVFWHERFKSMDHGCSEIARVKIQIFGSANLKNWVLNSNESSGYYGNQY
GMSRLIEVPIENSDKSKWVMFLAINPGSPLGGSINQYFVGDFDGFQFVPDDSQTREVD
IGKDFYAFQTFSEVEHGVLGLAWASNWQYADQVPTNPWRSSTSLARNYTLRYVIQM
LKLTANIDKSVLPDSINVVDKLKKENVKLTNKKPIKTNFKGSTGLEDENITFKVLNLN
VSPGKTHFDILINSQELNSSVDSIKIGFDSSQSLFYIDRHIPNVEFPRKQFFTDKLAAYL



EPLDYDQDLRVFESLYGIVDKNIIELYFNDGTVAMTNTFFMGEGKYPHDIQIVTDTEEP
LFELESVIIRELNK

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

MATSRLTPAYDLKNAAAAVYTPLPEQPHSAEVEIRDRKPFKISANLSSLLLLALILVA
VNYQAPPSHSSGDNSQPAAVMPPSRGVSQGVSEKAFRGASGAGNGVSFAWSNLMLS
WQRTSYHFQPVEKNWMNDPNGPLYYKGWYHLFYQYNPDSAVWGNITWGHAVSTD
LINWLHLPFAMVPDQWYDVNGVWTGSATILPDGRIVMLYTGDTDDY VQDQNLAFP
ANLSDPLLVDWVKYPNNPVIYPPPGIGVKDFRDPTTAGTAGMONGQRLVTIGSKVG
KTGISLVYETTNFTTFKLLYGVLHAVPGTGMWECVDLYPVSTTGENGLDTSVNGLG
VKHVLKTSLDDDKHDYYALGTYDPVKNKWTPDNPDLDVGIGLRLDYGKYYAARTF
YDONKQRRILWGWIGETDLEAVDLMKGWASLQAIPRTIVFDKKTGTNVLQRPEEEV
ESWSSGDPITQRRIFEPGSVVPIHVSGATQLDITASFEVDETLLETTSESHDAGYDCSN
SGGAGTRGSLGPFGLLVVADEKLSELTPVYLYVAKGGDGKAKAHLCAYQTRSSMAS
GVEKEVYGSAVPVLDGENYSARILIDHSIVESFAQAGRTCVRSRDYPTKDIYGAARCE
FFNNATEASVRASLKAWQMKSFIRPYPFIPDQKS

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

MSSDDILESPPSSYLPIPPSDEFHDQPPPLRSWLRLLSIPLALMFLLFLATFLSNLESPPSD
SGLVSDPVTFDVNPAVVRRGKDAGVSDKTSGVDSGFVLDPVAVDANSVVVHRGKD
AGVSDKTSGVDSGLLKDSPLGPYPWTNQMLSWQRTGFHFQPVKNWMNDPNGPLYY
KGWYHFFYQYNPEGAVWGNIAWGHAVSRDLVHWTHLPLAMVPDQWYDINGVWT
GSATILPDGQIVMLYTGATNESVQVQNLAVPADQSDTLLLRWKKSEANPILVPPPGIG
DKDFRDPTTAWYEPSDDTWRIVIGSKDSSHSGIAIVYSTKDFINYKLIPGILHAVERVG
MWECVDFYPVATADSSHANHGLDPSARPSPAVKHVLKASMDDDRIIDYYAIGTYDP
AQNTWVPDDASVDVGIGLRYDWGKFYASKTFYDHAKKRRILWSWIGETDSETADIA
KGWASLQGVPRTVLLDVKTGSNLITWPVVEIESLRTRPRDESGITVDAGSTFKLDVG
GAAQLDIEAEFKISSEELEAVKEADVSYNCSSSGGAAERGVLGPFGLLVLANQDLTE
QTATYFYVSRGMDGGLNTHFCQDEKRSSKASDIVKRIVGHSVPVLDGESFALRILVD
HSIVESFAQGGRASATSRVYPTEAITYNNARVFVFNNATGAKVTAQSLKVWHMSTAL
NEIYDPATSVM

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

LEYQYNPNGVIWGPPVWGHSTSKDLVNWVPQPLTMEPEMAANINGSWSGSATILPG
NKPAILFITGLDPKYEQVQVLAYPKDTSDPNLKEWFLAPONPVMFPTPONQINATSFR

DPTTAWRLPDGVWRLLIGSKRGQRGLSLLFRSRDFVHWVQAKHPLYSDKLSGMWE

CPDFFPVYANGDOQMGVDTSHGSHVKHVLKNSLDITKHDIYTIGDYNIKKDAYTPDIG
YMNDSSLRYDYGKYYASKTFFDDAKKERILLGWANESSSVEDDIKKGWSGIHTIPRK
IWLDKLGKQLIQWPIANIEKLRQKPVNIYRKVLKGGSQIEVSGITAAQADVEISFKIKD
LEKNVEKFDASWTSPQLLCSKKGASVKGGLGPFGLLTLASXGLEEYTAVIFRIFKAYD
NKFVVLMCSDQSRSSINPTNDKTTYGTFVDVNPIREGLSLRVLIDHSVVESFGAKGK

NVITARVYPTLAINEKAHLYVENRGTSNVEITGLTAWSMKKANIA

SEQ ID NO: 27



Bifidobacterium breve UCC2003 beta fructofuranosidase (invertase): Genbank Accession
No. AAT28190

MTDFTPETPVLTPIRDHAAELAKAEAGVAEMAAKRNNRWYPKYHIASNGGWINDPN
GLCFYKGRWHVFYQLHPYGTQWGPMHWGHVSSTDMLNWKREPIMFAPSLEQEKD
GVFSGSAVIDDNGDLRFYYTGHRWANGHDNTGGDWQVQMTALPDNDELTSATKQ
GMIIDCPTDKVDHHYRDPKVWKTGDTWYMTFGVSSEDKRGOQMWLFSSKDMVRWE
YERVLFQHPDPDVEMLECPDFFPIKDKDGNEKWVIGFSAMGSKPSGFMNRNVNNAG
YMIGTWEPGGEFKPETEFRLWDCGHNYYAPQSFNVDGRQIVYGWMSPFVQPIPMED
DGWCGQLTLPREITLDDDGDVVTAPVAEMEGLREDTLDHGSITLDMDGEQVIADDA
EAVEIEMTIDLAASTADRAGLKIHATEDGAYTYVAYDDQIGRVVVDRQAMANGDH
GYRAAPLTDAELASGKLDLRVFVDRGSVEVYVNGGHQVLSSYSYASEGPRAIKLVA
EFGNLKVESLKILHHMKSIGLE

SEQ ID NO: 28

Saccharomyces cerevisiae Invertase: Genbank Accession No. NP_012104
MLLQAFLFLLAGFAAKISASMTNETSDRPLVHFTPNKGWMNDPNGLWYDEKDAKW
HLYFQYNPNDTVWGTPLFWGHATSDDLTNWEDQPIAIAPKRNDSGAFSGSMVVDY
NNTSGFFNDTIDPROQRCVAIWTYNTPESEEQYISYSLDGGYTFTEYQKNPVLAANSTQ
FRDPKVFWYEPSQKWIMTAAKSQDYKIEIYSSDDLKSWKILESAFANEGFLGYQYECP
GLIEVPTEQDPSKSYWVMFISINPGAPAGGSENQYFVGSFNGTHFEAFDNQSRVVDFG
KDYYALQTFENTDPTYGSALGIAWASNWEYSAFVPTNPWRSSMSLVRKFSLNTEYQ
ANPETELINLKAFEPILNISNAGPWSRFATNTTLTKANSYNVDLSNSTGTLEFELVYAV
NTTQTISKSVFADLSLWFKGLEDPEEYLRMGFEVSASSFFLDRGNSKVKFVKENPYFT
NRMSVNNQPFKSENDLSYYKVYGLLDONILELYFNDGDVVSTNTYEMTTGNALGSV
NMTTGVDNLFYIDKFQVREVK

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

MESPSYKNLIKAEDAQKKAGKRLLSSEWYPGFHVTPLTGWMNDPNGLIFFKGEYHL
FYQYYPFAPVWGPMHWGHAKSRDLVHWETLPVALAPGDLFDRDGCFSGCAVDNN
GVLTLIYTGHIVLSNDSPDAIREVQCMATSIDGIHFQKEGIVLEKAPMPQVAHFRDPR
VWKENDHWFMVVGYRTDDEKHQGIGHVALYRSENLKDWIFVKTLLGDNSQLPLGK
RAFMWECPDFFSLGNRSVLMFESPQGLKASGYKNRNLFQNGYILGKWQAPQFTPETS
FQELDYGHDFYAAQRFEAKDGRQILIAWEFDMWENQKPSQRDGWAGCMTLPRKLDL
IDNKIVMTPVREMEILRQSEKIESVVTLSDAEHPFTMDSPLQEIELIFDLEKSSAYQAG
LALRCNGKGQETLLYIDRSQNRIILDRNRSGOQNVKGIRSCPLPNTSKVRLHIFLDRSSIE
IFVGDDQTQGLYSISSRIFPDKDSLKGRLFAIEGYAVEDSFKRWTLQDANLAAFSSDA
C

SEQ ID NO:30
SAG 2214 Chlorella luteoviridis

TGTTGAAGAATGAGCCGGCGACTTATAGGAAGTGGCTTGGTTAAGGATACTTTCC
GAAGCCTAAGCGAAAGCAAGTTGTAACAATAGCGATATACCTCTTTGTAGGTCA
GTCACTTCTTATGGACCCGAACCCGGGTGATCTAACCATGACCAGGATGAAGCTT
GGGTAACACCAAGTGAAGGTCCGAACTCTTCGATCTTTAAAAATCGTGAGATGA
GTTATGGTTAGGGGTAAATCTGGCAGTTTTGCCCCGCAAAAGGGTAACCTTTTGT
AATTACTGACTCATAACGGTGAAGCCTAAGGCGTTAGCTATGGTAATACCGTGGG



AAGTTTCAATACCTTCTTGCATATTTTTTATTTGCACCTTTAGTGCAAACAGTGTA
AAGAAAGCGTTTTGAAACCCCTTAACGACTAATTTTTTGCTTTTGCAAGAACGTC
AGCACTCACCAATACACTTTCCGTTTTTTTCTTTTATTAATTAAAGCAACATAAAA
ATATATTTTATAGCTTTAATCATAAAACTATGTTAGCACTTCGTGCTAATGTGCTA
ATGTGCTAATCAAATGAAAAGTGTTCTTAAAAGTGAGTTGAAGGTAGAGTCTAAT
CTTGCCTGAAAGGGCAAGCTGCACATTTTTTTTTGAATGTGCAACAATGGAAATG
CCAATCGAACTCGGAGCTAGCTGGTTCTCCCCGAAATGTGTTGAGGCGCAGCGAT
TCATGATTAGTACGGTGTAGGGGTAAAGCACTGTTTCGGTGCGGGCTGTGAAAAC
GGTACCAAATCGTGGCAAACTAAGAATACTACGCTTGTATACCATGGATCAGTG
AGACTATGGGGGATAAGCTCCATAGTCAAGAGGGAAACAGCCCAGATCACCAGT
TAAGGCCCCAAAATGACAGCTAAGTGGCAAAGGAGGTGAAAGTGCAGAAACAA
CCAGGAGGTTTGCCCAGAAGCAGCCATCCTTTAAAGAGTGCGTAATAGCTCACTG

SEQ ID NO: 31
Endogenous Chlorella protothecoides actin promoter and 5’UTR

GAATTCGAGTTTAGGTCCAGCGTCCGTGGGGGGGGACGGGCTGGGAGCTTGGGC
CGGGAAGGGCAAGACGATGCAGTCCCTCTGGGGAGTCACAGCCGACTGTGTGTG
TTGCACTGTGCGGCCCGCAGCACTCACACGCAAAATGCCTGGCCGACAGGCAGG
CCCTGTCCAGTGCAACATCCACGGTCCCTCTCATCAGGCTCACCTTGCTCATTGAC
ATAACGGAATGCGTACCGCTCTTTCAGATCTGTCCATCCAGAGAGGGGAGCAGG
CTCCCCACCGACGCTGTCAAACTTGCTTCCTGCCCAACCGAAAACATTATTGTTT
GAGGGGGGGGGGGGGGGGGCAGATTGCATGGCGGGATATCTCGTGAGGAACAT
CACTGGGACACTGTGGAACACAGTGAGTGCAGTATGCAGAGCATGTATGCTAGG
GGTCAGCGCAGGAAGGGGGCCTTTCCCAGTCTCCCATGCCACTGCACCGTATCCA
CGACTCACCAGGACCAGCTTCTTGATCGGCTTCCGCTCCCGTGGACACCAGTGTG
TAGCCTCTGGACTCCAGGTATGCGTGCACCGCAAAGGCCAGCCGATCGTGCCGAT
TCCTGGGGTGGAGGATATGAGTCAGCCAACTTGGGGCTCAGAGTGCACACTGGG
GCACGATACGAAACAACATCTACACCGTGTCCTCCATGCTGACACACCACAGCTT
CGCTCCACCTGAATGTGGGCGCATGGGCCCGAATCACAGCCAATGTCGCTGCTGC
CATAATGTGATCCAGACCCTCTCCGCCCAGATGCCGAGCGGATCGTGGGCGCTGA
ATAGATTCCTGTTTCGATCACTGTTTGGGTCCTTTCCTTTTCGTCTCGGATGCGCG
TCTCGAAACAGGCTGCGTCGGGCTTTCGGATCCCTTTTGCTCCCTCCGTCACCATC
CTGCGCGCGGGCAAGTTGCTTGACCCTGGGCTGGTACCAGGGTTGGAGGGTATTA
CCGCGTCAGGCCATTCCCAGCCCGGATTCAATTCAAAGTCTGGGCCACCACCCTC
CGCCGCTCTGTCTGATCACTCCACATTCGTGCATACACTACGTTCAAGTCCTGATC
CAGGCGTGTCTCGGGACAAGGTGTGCTTGAGTTTGAATCTCAAGGACCCACTCCA
GCACAGCTGCTGGTTGACCCCGCCCTCGCAACTCCCTACCATGTCTGCT Ggtaggteca
gggatctitgecatgeacacaggaccecgittgtggggatecccggtgcatgetgtegetgtgeaggegeegggtgggocctgggc
ccegegggagetcaactectecceatatgeetgecgteccteccacccaccgegacetggeceectitgcagAGGAAGGCGA
AGTCAGCGCCATCGTGTGCGATAATGGATCCGG

SEQID NO: 32
Endogenous Chlorella protothecoides EF1a promoter and 5’UTR

GAATTCGCCCTTGAGTTTAGGTCCAGCGTCCGTGGGGGGGGCGTGAGACTCCCCC
CTGACCTTCGTATGGCAGGGACTCCTACTTGCCAAGTAATCAGTTGACAATGCCA
CTTCAATGCTCGTTGTGGTACACTGACGCGGGTCTAACATACTGGGAAGCATGAA
TTGCCGACATGGACTCAGTTGGAGACAGTAACAGCTCTTTGTGTTCTATCTTCAG
GAACACATTTGGCAGCGCACCCATACAGTGGCGCACACGCAGCTGTACCTGATG



TGGCTCTATTCCCACATGTTTCAACTTGATCCAAAAGTCACTCAGACTCTCAGCA
GCTAGACTTGATCGCATCTTTGGCCATGAAGATGCTTGCGCAACTCTAGGAATGG
GACGAGAAAAGAGCCTGCTCTGATCGGATATTTCCATTCTCTGGATGGGACTGAG
ATGATTCTGAAGAAATGCTGCTCGACTTATTTGGAAGAACAGCACCTGACGCATG
CTTTGAGGCTGCTGTGGCTGGGATGTGCTGTATTTGTCAGCATTGAGCATCTACG
GGTAGATGGCCATAACCACGCGCTGCCTATCATGCGGTGGGTTGTGTGGAAAAC
GTACAATGGACAGAAATCAATCCCATTGCGAGCCTAGCGTGCAGCCATGCGCTC
CCTCTGTAGCCCCGCTCCAAGACAAAGCCAGCCAATGCCAGAACCCACATAGAG
AGGGTATCTTCCTAATGACCTCGCCCATCATTTCCTCCAAATTAACTATAATGCCT
TGATTGTGGAGTTGGCTTTGGCTTGCAGCTGCTCGCGCTGGCACTTTTGTAGGCA
GCACAGGGTATGCCAGCGCCGAACTTTGTGCCCTTGAGCAGGCCACAAGGGCAC
AAGACTACACCATGCAGCTGGTATACTTGGAACTGATACCATTCTTACCAAGCAA
GGCACAGCACAGCCTGCACCGACTCACTTTGCTTGAGCGGGGCACAGCGCCGCG
ACTGATCCTGCGAGCTGTGGGGAGTTCCGACTGTTCTGGACCTCGGTCTCTGAAA
GATGTGTACGATGGGATCAAGTCATTCAAGTATGCTCTTCACATGAGCAATCGGG
GGAGACACGGTGGCCCTAAAGGTGTTCATCTGATTCAAGTGTAGTGGGGGGGTG
CTGTTTGTCCCGGGGCGCCCCCCGCTCCCCGACCCCGGAGAAGGGCCCCAGAGG
ACTCGGCCGCCCACAGAGGAATAACCGGGCGTGGCTCGGCCCTGCGCCTCCCTCT
TTCAATATTTCACCTGGTGTTCAGTGCACGGACACGTAAAGAACTAGATACAATG
GCCGAGGGAAAGACGgtgagagettggegtiggtggaccgggcageatcagaaactecteticecegeccgecttgaaa
cteactgtaacteectectetteccectegeag CATCTGTCTATCGTTAT Cgtgagtgaaagggactgecatgtgteggst
cgttgaccacggteggetcgggegctgelgecegegicgegaacgticectgcaaacgecgegeageegteccttttictgeegecg
ceecaccecctegeteeccccticaatcacaccgeagTGCGGACATGTCGATTCCGGCAAGTCCACC

SEQ ID NO: 33

Endogenous Chlorella protothecoides beta-tubulin promoter (isoform A)
GAATTCCCTGCAGGAAGAAGGCCGGCAGCAGCTGGTACTTGTCCTTCACCTCCTT
GATCGGCTGGGTGAGCTTGGCCGGGTCGCAGTCGTCGATGCCGGCATCGCCCAG
CACGCTGTGCGGGGAGCCGGCATCGACAACCTTGGCACTGCTCACCTTGGTCACC
GGCATGGGGTCATGGCGCTGCAGACCAGCGGCCTGTCAGCATGCTGCAGGCATC
TGTGTTTTGTAGTAGATACTTTCTGATGCATCACCACACGTTTGGAAGGTCCCCA
AGCCCCTTCAACAGTCTCGACATATGACACTCGCGCCCTCTTCCTCGTCCCGTGG
CCTGATGAGGGTACGCAGGTACCGCAGCTGCGCCCCGTCCCGCCAGTTGCCCTGG
CCCCGCCGGGCCCAATCTGTTCATTGCCGCTCCCTGGCAGCCGTGAACTTCACAC
TACCGCTCTCTGTGACCTTCAGCACAGCAGGAATCGCCATTTCACCGGCGGTCGT
TGCTGCGGAGCCTCAGCTGATCTCGCCTGCGAGACCCCACAGTTTGAATTTGCGG
TCCCCACACAACCTCTGACGCC

SEQ ID NO: 34
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: 35
TGACCTAGGTGATTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTATCG

SEQ ID NO: 36
CTACGAGCTCAAGCTTTCCATTTGTGTTCCCATCCCACTACTTCC

SEQ ID NO: 37
GATCAGAATTCCGCCTGCAACGCAAGGGCAGC

SEQ ID NO: 38
GCATACTAGTGGCGGGACGGAGAGAGGGCG

SEQ 1D NO: 39
Beta-tubulin::neo::nit

gaattectttettgegetatgacacticcageaaaaggtagggegggetgegagacggceticeeggegetgeatgeaacaccgatgat
gettcgacccccegaagetecticgggoctgeatgggcgetcegatgeegetccagggegagegetgittaaatagecaggeecee

gattgcaaagacattatagegagctaccaaagecatattcaaacacctagatcactaccacttctacacaggecactcgagcettgtgatc
geactcegetaagggggegecicticctettcgtitcagicacaacccgeaaacggegegecatatcaglgatigaacaagatggatt g

tccggctgtcagcgcaggggc,qcccgc’ttctttt{gtcaagacc,&zacctgtccggtgccc{gaatmactgcaggacgaggaagc £C

2ec a_ggtggctggccacgacgggcgttccttgcgcagctgtgctcgacgttgtcactgaagcggg gggactggctgctattgg
agtgecgggocaggatctectgteatcteacctt

{ggototgocogaccgctatcaggacatagegtiggctaccegigatatigetgaagagetiggeggegaatgggctgaccgettect

cgtgctitacgotatcgeegetceegattcgeagegeategectictategectictigacgagtictictaagatetgtcgatecgacaagt
gactegaggcagcageageteggatagtatcgacacactctggacgetggicgtgtgatggactgtigecgecacactigetgeettg
acctgtgaatatcectgecgettttatcaaacagectcagtgigtitgatctigtgtgtacgegettttgegagttgetagetgettgtgctatt
tgcgaataccacceccageatecceticectegtitcatatcgettgeatcecaaccgeaacttatctacgetgtectgctateecteageg
ctgcteetgetectgeteactgeeectegeacagecttggtitggoctecgeetgtatictectggtactgeaacctgtaaaccageactg
caatgctgatgcacgggaagtagigggatggoaacacaaatggaaagettgagcete

SEQ ID NO: 40
Glutamate dehydrogenase::neo::nit

gaatfcegectgeaacgeaagggeagecacagecgetcecaceegeegetgaaccgacacgtgettgggegeetgeegectgect
geegeatgettglgetggteagectgggcagtgctgecatgetgattgaggetiggticatcgggtggaagettatgigtgtoctggoct
tgcatgecgggcaatgegeatggtggcaagagggcggeageactigetggacgigecgeggigectecaggtggticaategegge
agccagagggatttcagatgalcgegegtacaggtigageageagigtcagcaaaggtagcagttigecagaatgatcggttcagetg
ttaatcaatgecageaagagaaggggtcaagigcaaacacgggeatgeecacageacgggeaccggggagtggaatggcaccace
aagtlgtglgcgagecagealcgeegeetggetgtitcagelacaacggeaggagtcatccaactaaccatagetgatcaacactgeaa
tcatcggeggctgatgeaageatectgcaagacacatgetgtgegatgetgegetgetgeetgetgegeacgeegttgagtiggeage
agcteagecatgeactggatcaggetgggcetgecactgeaatgtgglegataggatgeaagtggagegaataccaaaccctetgget
gettgetggettgcatggeategeaccatcageaggagegeatgegaagggactggecccatgeacgecatgecaaaccggageg
caccgagigteecacactgtcaccaggeecgeaagettigeagaaccatgetcatggacgeatgtagegeigacgieectigacggeg
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ctectetegggtglgggaaacgeaalgrageacaggecageagagecggcggcagcagagCggcggrageagegergguaace
acccticttgegggglegegecccagecagegglgatgegetgatcnnnecaaacgagttcacaticatitgeagectggagaageg
aggctggggectttgggctggtgcageccgeaatggaatgegggacegecaggetageageaaaggegecteecctacteegeat
cgatgticcatagtgeattggactgeatitgggtggggcggeeggetgtitctitcgigtigeaaaacgegecacgicageaacctgtec
cgtgggtecceegigeegatgaaategtgtgeacgeegatcagetgattgeeeggetcgegaagtaggegeectettetgetegeec
tetcteegleccgecactagtggegegeeatatcaatgattgaacaagatggattocacgeagglicleeggecgeligggtggagag

gegeagetgtgeicgacgttgicactgaagegggaagggactggctgctattggecgaagipccgggacageatclectgteatctc
acctigeteetgecgagaaagtatecatcatggetgatgcaatgegpegoctgeatacgetigatceggetacctgeccattegaccac
caagcgaaacatcgeategagegageacgtacteggatggaagecgatettgtegatcaggatpatclggacgaagageatcagog
clegegecagecgaactigiicgecaggctcaaggegegeatgeccgacggegaggatctegicgtgacccatggegatgcciget

clitictgoattcatcgactigigoccgoctggototoocogoaccgctiatcaggacatageg

cgeatcgectictatcgecticttgacgagttctictaagatctgicgatcgacaagtgactegaggeageageageteggatagtateg
acacactctggacgetggiegtgtgatggactgtigecgeecacacttgetgectigacetgtgaatatcectgeegetittatcaaacage
cteagtgtgtttgatctigtetgtacgegetittgegagttgctagetgettgtgctatitgegaataccacceccageateecettecctegt
ttcatatcgcttgeatcccaaccgeaacttatctacgetgicctgetatceetcagegetgeicctgeicctgeicactgeecetegeacag
ccttggtitgggctecgectgtatictectggtactgeaacctgtaaaccageactgeaatgetgatgeacgggaagtagtgggatgog
aacacaaatggaaagctigagete

SEQ ID NO: 41
Glutamate dehydrogenase::neo-opt::nit

gaattccgectgeaacgcaagggcageecacagecgeteecaccegecgetgaacegacacgtgetigggegectgeegectgectgecgeat
gettgtgetggteaggeiggocagtgelgecatgetgatigaggetiggticatcgggtggaagetiatgtgigtgetgggctigeatgecggecaa
tgegeatggtggcaagagggeggeageactigetggacgtgecgeggtgectecaggiggticaatcgeggcagecagagggatticagatga
tcgegegtacaggttgageageagtgtcageaaaggtageagtitgccagaatgateggticagetgitaatcaatgccagcaagagaaggggic
aagtgcaaacacgggceatgecacageacgggeaccggggagtggaatggeaccaccaagtgtgigegagecageatcgeegeetggetgtt
cagctacaacggeaggagicatccaactaaccatagetgatcaacactgeaatcatcggeggetgatgeaagealcctgcaagacacatgetgty
cgatgctgegetgetgectgetgegeacgecgttgagtiggeageagetcagecatgeactggatcaggetgggetgecactgeaatglggigg

ataggatgcaagtggagcgaataccaaaccetetggetgettgetgggtigeatggeategeaccatcageaggagegeatgegaagggactg

geeccatgeacgecatgecaaaccggagegeaccgagigtecacactgicaccaggeccgeaagetitgecagaaccatgeteatggacgeatg
tagcgetgacgteecttgacggegetectetcgggtgiggeaaacgeaatgeageacaggeageagaggeggeggeageagageggegaca
gecageggegggggecaccetictigeggggtegegeeccagecageggtgatgegetgatennnccaaacgagticacattcattigeagect

ggagaagcegaggctggoeccitiggactggtgecageccgeaatggaatgrgggacegecaggetageageaaaggegecetceectacteeg
catcgatgttccatagtgeatiggactgeatitgggtggoocgaccgpctgitctitcgigtigcaagacgegecacgicageaacctgiceeglg

geteececgtgecgatgaaategtgtgcacgecgatcagetgattgeeceggetegegaagtaggegeectettictgetegeectctctecgtece
gecactagtggegegecatatcaatgatcgageaggacgacctccacgeeggetececcgeegeetgggtggagegectgiicgpctacgact
gggcccageagaccatcggetgeteegacgeegecgtgticcgectgicegeccagggecgeeecgtgetgticgtgaagaccegacetgiceg

~

cgactgeggeegectggocgtgocegacegctaccaggacatcgeectggecaccegegacatcgecgaggagclgpacoocgagtogac
cgaccgettcetggigctgtacggeategeecgeccecgacieccagegeategectictacegectgetggacgagtictictgactegaggeag
cagcagetcggatagtatcgacacactetggacgetggtegigtgatggactgtigecgecacactigetgectigacetgtgaatateectgeege
tttitatcaaacagectcagtgtgtiteatettgtetgtacgegetttigegagttgetagetgetigtgetatitgegaataccacceccageateecectic
cctegtttcatategetigeateccaacc geaacttatctacgetgtectgetaleecteagegetgetectgetcctgetcactgeeceicgeacage
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ctrggttigggeteegectgtatictectggtactgeaacctgtaaaccageactgeaatgetgatgeacgggaaglagtgggatggeaacacaaat
ggaaagcetigagete

SEQ ID NO: 42
Beta-tubulin:ineo-opt:nit

gaaticctttctigegetatgacacticcageaaaaggtagggegggctgegagacggeticecggegetgeatgeaacaccgatgat
gettegaccecccgaagetecttcggggetgeatgggegetecgatgeegetccagggegagegetgtitaaatagecaggeccee

gattgcaaagacattatagegagetaccaaagecataticaaacacclagatcactaceactictacacaggecactegagettgtgate
geactcegetaagg gggc gcctcticctcttcgtt{cagtcacaacccgcaaacggcgcgccataicaatga%cgagcaggac,qgcct

ctgctgeocgag gthCCg gccaggaectgctgtcctcccacctg gcwccgccgagaag gtgtccatcatg gccgacg catgcg
cegecetgcacaccetgg CCCCgCC ctgccccttcgaccaccaggccaagcaccgcatcgagcgcgcccgcacccgcatg ga

ggcg&gtgggcc gau,gcttu,{g gtgctgiaeggcatc gee gcccccgactcccagcgggg “gcggggtaccgcctgctg gacg
gitctictgactegaggcagecageagetcggatagtatcgacacacictggacgetggiegtgtgatggactgtigecgeecacactige

tgeettgacctgtgaatatcectgeegettttatcaaacagectcagtgtgttigatctigtgtgtacgegctitigegagttgetagetgett

gtgctatttgegaataccacceccagceatecccticectegtitcatatcgettgeatcecaaccgeaacttatctacgetigtectgetatee
ctecagegcetgetectgetectgetcactgecccicgeacagectiggifiggprtccgectigtatictectggtacigeaacctgtaaace
agcactgcaatgetgatgeacgggaagtagtgggatgggaacacaaatggaaagettgagete

SEQ ID NO: 43
GCCGCGACTGGCTGCTGCTGG

SEQ ID NO: 44
AGGTCCTCGCCGTCGGGCATGC

SEQ ID NO: 45
Acyl ACP desaturase

atcaaaggcatagattcacattigtiggeattgcagageaatcatcgegeaggacgaacategeleaccaageacgtactgggeatee
ggaggecteegeaaattcctgeaacaggactcgetgatcagticgeccaaggtetacgacgetecctatcggegetagacttcaacac
atatttcactgicacagectcggc ATGCATCAGGCCTCAGTCTCCACCATGAAGACCATCCAGTC
TCGGCACGCCGGTCCCATCGGACATGTGCAGTCGGGTCGCCGATCGGCGGGGCG
CGCGGGATCCCGCATGGCGACCCCCGTGGCCGCAGCTACCGTCGCAGCCCCTCGC
TCGGCCCTCAACCTCTCCCCCACCATCATTCGACAGGAGGTGCTCCACTCCGCCA
GCGCCCAGCAACTAGACTGCGTGGCCTCCCTGGCGCCCGTCTTCGAGTCCCAGAT
CCTCCCCCTCCTGACGCCCGTGGACGAGATGTGGCAGCCCACCGACTTCCTCCCC
GCCTCGAACTCGGAGGCATTCTTCGACCAGATCGGCGACCTGCGGGCGCGATCG
GCGGCCATCCCCGACGACCTGCTGGTCTGCCTGGTGGGGGACATGATCACGGAG
GAGGCCCTGCCCACCTACATGGCCATGCTGAACACCCTGGACGTCGTGCGCGATG
AGACAGGGCACAGCCAGCACCCCTACGCCAAGTGGACCAGGGCTTGGATCGCGG
AGGAGAACCGCCATGGCGACCTGCTGAACAAGTACATGTGGCTGACGGGGCGGG
TGGGACATGCTGGCGGTGGAGCGCACCATCCAGCCATGCTGGCGGTGGAGCGCA
CCATCCAGCGCCTCATCTCATCGGGCATGGACCCGGGCACGGAGAACCACCCCT
ACCACGCCTTTGTGTTCACCAGCTTCCAGGAGCGCGCCACCAAGCTGAGCCACGG
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CTCCACCGCCCGCCTGGCGGTCGCCGCCGGGGACGAGGCCCTGGCCAAGATCTG
CGGGACCATTGCGCGGGACGAGTCGCGCCACGAGGCGGCGTACACGCGGACCAT
GGATGCCATCTTCCAGCGCGACCCCAGCGGGGCCATGGTGGCGTTTGCGCACATG
ATGATGCGCAAGATCACCATGCCCGCCCACCTCATGGACGACGGCCAGCACGGC
GCGCGCAACGGGGGGGCGCAACTTGTTCGACGACTTTGCGGCAGTGGCGGAGCG
GGCAGGGGTGTACACCGCCGGCGACTACATCGGCATCCTGCGCCACCTCATCCG
GCGCTGGGACGTGGAGGG

SEQ ID NO: 46

Acyl ACP desaturase
MHQASVSTMKTIQSRHAGPIGHVQSGRRSAGRAGSRMATPVAAATVAAPRSALNLS
PTHRQEVLHSASAQQLDCVASLAPVFESQILPLLTPYVDEMWOQPTDFLPASNSEAFFDQ
IGDLRARSAAIPDDLLVCLVGDMITEEALPTYMAMINTLDVVRDETGHSQHPY AKW
TRAWIAEENRHGDLLNKYMWLTGRVGHAGGGAHHPAMLAVERTIQRLISSGMDPG
TENHPYHAFVFISFQERATKLSHGSTARLAVAAGDEALAKICGTIARDESRHEAAYT
RTMDAIFQRDPSGAMVAFAHMMMRKITMPAHLMDDGQHGARNGGAQLVRRLCGS
GGAGRGVHRRRLHRHPAPPHPALGRGG

SEQ ID NO: 47
Geranyl geranyl diphosphate synthase

attatacatcggcatcgictcaggtttcacgatctgeatgctatctatgggactgtgactecgeeggecaggtigiggtgegegagaalc
cteceegetectgeetteteatttcectgacgggagtegecgetgageaccegggeggatct ATGGGCGTCGGCACACT
CCAAACCCCATATACATGTGGTCGTGCATTCACGCATAGCGCACGGTATGTCCCG
CGACGCGCGGCTCGAAGCCGTGGCCATCCGACGCGCTGCACGGCCGAGGTGAGG
GCACGCCCCTCCGCCAATGGCGCGCAGCCCATGACCGCCTTCGACTTCCGGCAGT
ACATGCAGCAGCGCGCCGCGCTGOTGGACGCAGCGCTGGACCTGGCAGTGCCGC
TGCAGTACCCCGAGAAGATCAACGAGGCCATGCGGTACAGCCTGCTGGCCGGGG
GCAAGCGCGTGCGCCCCGCGCTCTGCCTCGCTGCCTGCGAGCTCGTGGGCGGCCC
CCTGGAGGCGGCCATGCCCGCCGCCTGCGCCATGGAGATGATCCACACCATGAG
CCTCATCCACGACGACCTCCCCGCCATGGACAACGACGACTTCCGGCGCGGCCA
GCCCGCCAACCACAAGGCCTATGGCGAGGAGATTGCGATCCTGGCGGGCGACGC
GCTGCTGTCGCTGAGCTTTGAGCACATCGCGCGCGAGACGCGAGGCGTGGACCC
GGTGCGCGTCCTGGCCGCCATCTCGGAGTGGCGCGCGGTGGGCAGCCGCGGGCT
GGTGGCGGGGCAGGTGGTGCACCTGGGTTTCGAGGGCGGCGGCGTGGGGCTGGC
CCCGCTGCGCTACATCCACGAGCACAAAACCGCGGCGCTGCTGGAGGCGGCGGT
GGTGTCCGGCGCGCTGCTGGGCGGCGCGGAGGAGGCGGACCTGGAGCGCCTGCG
CACCTACAACCGCGCCATCGGCCTCGCTTTCCAGGTGGTGGGGGACATCCTGGAC
ATCCCGGGGACCAGCGAGGAGCTGGGCAAGACCGCGGGCAAGGACCTGAGCTCC
CCCAAAACCCCCTACCCGTCCCTGGTGGGGCTGGCCAGGTCCAAAAAAATTGCG
GACGAACTGATTGAGGACGCGAAAACCCAACTCACCCAGTACGAGCCGGCCCGA
GCGGCGCCCCTCGTAACCCTGGCCGAAAACATTTGAaaccggaagaactgactgggggccceee
clgeececagatacggegggecteciccatecagttttgggatgggaggagegacaaccgaccecgtaaceetgigacgegtttgec
ttgcatacgtacgeatgecttgaaacccatecatgacectcaacaatacetggtigtgtgtagetiggtcctgaaaaaaaaaaaaaaaaa
aaaaaaaaaaa

SEQ ID NO: 48
Geranyl! geranyl diphosphate synthase
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MGVGTLQTPYTCGRAFTHSARYVPRRAARSRGHPTRCTAEVRARPSANGAQPMTAF
DFRQYMQQRAALVDAALDLAVPLQYPEKINEAMRYSLLAGGKRVRPALCLAACEL
VGGPLEAAMPAACAMEMIHTMSLIHDDLPAMDNDDFRRGQPANHKAYGEEIAILAG
DALLSLSFEHIARETRGVDPVRVLAAISEWRAVGSRGLVAGQVVDLGFEGGGVGLA
PLRYIHEHKTAALLEAAVVSGALLGGAEEADLERLRTYNRAIGLAFQVVGDILDIPGT
SEELGKTAGKDLSSPKTPYPSLVGIARSKKIADELIEDAKTQLTQYEPARAAPLVTLA
EN1

SEQ ID NO: 49

Geranyl geranyl diphosphate synthase
cagatgecATGCGCCCTCGGGCCGCGGGCCTGAGGGTCCACGCAGCGTCCTCGGTGG
CCCAGACGCACCAGGCCGCCCCCCCGGCGGACAGGAGGTTCGACGACTACCAGC
CCCGCACCGCCATCCTCTTCCCCGGCCAGGGCGCGCAGAGCGTGGGCATGGCGG
GAGAGCTGGCGAAGGCCGTCCCCGCCGCCGCGGCGCTGTTCGACGCCGCCTCCG
ACCAGCTCGGCTATGACCTGCTCCGCGTGTGCGTTGAGGGCCCCAAGGCGCGCCT
GGACAGCACCGCCGTCAGCCAGCCCGCCATCTACGTGGCCAGCCTGGCGGCGGT
GGAGAAGCTGCGCGCGGAGGGCGGGGAGGAGGCACTGGCCGCCATCGACGTCG
CTGCCGGTCTGTCCTTGGGCGAGTACACCGCGCTGGCCTTTGCCGGCGCCTTCTC
CTTCGCCGACGGGCTGCGCCTGGTGGCCCTGCGCGGCGCCAGCATGCAGGCCGC
CGCCGACGCCGCACCCTCGGGCATGGTCTCCGTCATCGGTCTGCCCTCCGACGCG
GTGGCCGCGCTGTGCGAGGCCGCCAACGCGCAGGTGGCCCCCGACCAGGCCGTG
CGCATCGCCAACTACCTCTGCGACGGCAACTACGCCGTCAGCGGTGGGCTGGAG
GGCTGCGCGGCGGTGGAGGGCCTGGCCAAGGCCCACAAGGCGCGCATGACGGTG
CGCCTGGCGGTGGCGGGCGCCTTCCACACCCCCTTCATGCAGCCGGCGGTGGAG
GCGCTGAGCGCGGGCGCTGGCGGACACGCCGCTGGTCGCGCCGCGCATCCCCGT
GGTCAGCAACGGGACGCC

SEQ ID NO: 50
Geranyl geranyl diphosphate synthase

MRPRAAGLRVHAASSVAQTHQAAPPADRRFDDYQPRTAILFPGQGAQSVGMAGEL
AKAVPAAAALFDAASDQLGYDLLRVCVEGPKARLDSTAVSQPAIYVASLAAVEKLR
AEGGEEALAAIDVAAGLSLGEYTALAFAGAFSFADGLRLVALRGASMQAAADAAPS
GMVSVIGLPSDAVAALCEAANAQVAPDQAVRIANYLCDGNYAVSGGLEGCAAVEG
LAKAHKARMTVRLAVAGAFHTPFMQPAVEALSAGAGGHAAGRAAHPRGQQRDA

SEQ ID NO: 51
Gylceraldehyde 3-phosphate dehydrogenase cDNA sequence

TGTCCATCTCCCCCCACCCTCCATCCAACCATCGTCGACGGCATGCAGGCGCTGT
GTTCTCACCCCGCGTCCCTCACGGCGCGTGCGGTACCCCATGGGCGGGCCAGCCC
AGCACAGCGGGTGTCCAGCGCCGGCCCGGCCTACACCGGCCTGTCCCGGCACALC
CCTGGGCTGCCCCAGCACCCCCACCCTCCAGTCCCGCGCCGCGGTCCAGACCCGL
GGCTCCTCCTCCGGCTCCACCACGCGCATGACCACCACCGCCCAGCGCAAGATCA
AGGTGGCCATCAACGGGTTCGGCCGCATCGGCCGCCAGTTCCTGCGCTGCGTGGA
GGGGCGCGAGGACTCGCTGCTGGAGATCGTGGCCGTGAACGACTCCGGCGGCGT
GAAGCAGGCCAGCCACCTGCTCAAGTACGACTCCACCATGGGCACCTTCAACGC
CGACATCAAGATCTCGGGCGAGGGCACCTTCTCCGTCAACGGCCGCGACATCCG
CGTCGTCTCCTCCCGCGACCCCCTGGCCCTGCCCTGGGGCGAGCTGGGCGTGGAC
CTGGTGATCGAGGGGACGGGAGTGTTTGTGGACCGCAAGGGTGCCAGCAAGCAC



CTGCAGGCGGGGGCCAAGAAGGTCATCATCACCGCGCCGGCCAAGGGCTCCGAC
GTGCCCACCTACGTCATGGGCGTGAACGCGGACCAGTACTCCAACTCCGACGAC
ATCATCTCCAACGCCTCCTGCACCACCAACTGCCTGGCGCCCTTTGTCAAGGTGC
TCAACGACCGCTTCGGCATCGTGA

SEQ ID NO: 52
Glyceraldehyde 3-phosphate dehydrogenase

MQALCSHPASLTARAVPHGRASPAQRVSSAGPAYTGLSRHTLGCPSTPTLQSRAAVQ
TRGSSSGSTTRMTTTAQRKIKVAINGFGRIGRQFLRCVEGREDSLLEIVAVNDSGGVK
QASHLLKYDSTMGTENADIKISGEGTFSVNGRDIRVVSSRDPLALPWGELGVDLVIEG
TGVFVDRKGASKHLQAGAKKVIITAPAKGSDVPTYVMGVNADQYSNSDDIISNASCT
TNCLAPFVKVLNDRFGIV

SEQ ID NO: 53
Oxygen Evolving Complex protein (OEE33) cDNA sequence

gatgltgagaatagtagetigetgectigicgecatgeagagegigtgegegeagteggtitcatgeaagggggecticacecagteec
tgcggaccececgatgeageaggagecagetegtetgecgggetgatggeaaggecggagecticatcaagaccgtaaagagegg
tgctgeegetetggetgecteecteeteetgletggggetgegggcgeactgacetitgatgagetgeagggectgacctacetgeag
glgaagggetctggeatecgecaacacetgececaccotgtetggeggelectccaacatcaaggacctgaagagegggacetactee
gicaacaagatgtgcctggageccacgtecticaaggtcaaggaggaggcacagticaagaacggegaggecgacttigtgeeeac
caagctegicacgegictgacctacaccetggacgagatetctggecagatgaagatcgacggeageggeggegiggagticaagg
aggaggatggcatcgactatgetgeagteacegtgeagettcegggeggggagegegtgeceticetettcaccatcaaggagettg
acgccaaggggactgecgacggeticaagggegagticacegtgeectectacegtgggieetecttectggaccecaagggecge
ggegectecaceggetacgacaacgeegtggeectgeecgeegecggegatticegaggagttggagaaggagaacaacaagice
accaaggceictgaaggggeagoceeatcttctccatcgecaaggiggacgecgggacaggggaggtgecgggeatetitgagt

SEQ ID NO: 54
Oxygen Evolving Complex protein (OEE33)

MQSVCAQSVSCKGAFTQSLRTPRCSRSQLVCRADGKAGAFIKTVKSGAAALAASLL
LSGGAGALTFDELQGLTYLQVKGSGIANTCPTLSGGSSNIKDLKSGTYSVNKMCLEP
TSFKVKEEAQFKNGEADFVPTKLVTRLTYTLDEISGQMKIDGSGGVEFKEEDGIDYA
AVTVQLPGGERVPFLFTIKELDAKGTADGFKGEFTVPSYRGSSFLDPKGRGASTGYD
NAVALPAAGDSEELEKENNKSTKALKGEAIFSIAKVDAGTGEV AGIFE

SEQ ID NO: 55

Clp protease cDNA sequence
ataatcggaacccagcelgeacgeaccatcagigeggceageatgecagacegtcgeagecagetatggegtattggegeectecgget
ccagegtgacceggggctegaccageageaageageacticaccacceicacteectiftecggcticaggegectgaatcatgtgga
tcgggegggecaggegggetctgggageccecagacectgeageagpecgiggeraaggecgigegeeggicgegggaccge
accaccagcegecgtgegegtgaccegeatgatgtttgageggttcaccgagaaggcecatcaaggtggteatgetcgegeaggagga
gactegeegictgggecacaacticgigggogacggagcaaatccigetggggtigattggggagiccacaggeategeegecaagg
tccteaagtegatgggegteacgelpgaaagatgegegtgtggagglcgagaagatcatcggecgggggagegactttgtogoccgty
gagatceecticaccececgegecaagegigtgetggagetgtecctggaggagecticgecagetcggecacaactacattggeac
ggagcacatcctgetggecctgetgegegagggtgagggcgtgpgectcecgegigetggagacectgggegecgacceccagaa
gatccgeactcaggtggtacgeatggtgggtgagtcgeaggageecgiggpcaccacggtggocggagggtecaccggetecaa
caagatgcccaccctggaggagtacggeaccaacctgaccgeccaggeeg
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SEQ ID NO: 56
Clp protease

MQTVAASYGVLAPSGSSVTRGSTSSKQHFTTLTPFSGFRRLNHVDRAGQAGSGSPQT
LQQAVGKAVRRSRGRTTSAVRVTRMMFERFTEKAIKVVMLAQEEARRLGHNFVGT
EQILLGLIGESTGIAAKVLKSMGVTILKDARVEVEKIIGRGSGFVAVEIPFTPRAKRVLE
LSLEEARQLGHNYIGTEHILLGLLREGEGVASRVLETLGADPQKIRTQVVRMVGESQ
EPVGTTVGGGSTGSNKMPTLEEYGTNLTAQA

SEQ ID NO: 57

Crf-tub::NCO-suc2::CvNitRed
CTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTT
CCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGG
CTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCC
CCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGA
TCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGG
GCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACGGCGCGCCATATCAATG
CTTCTTCAGGCCTTTCTTTTTCTTCTTGCTGGTTTTGCTGCCAAGATCAGCGCCTCT
ATGACGAACGAAACCTCGGATAGACCACTTGTGCACTTTACACCAAACAAGGGC
TGGATGAATGACCCCAATGGACTGTGGTACGACGAAAAAGATGCCAAGTGGCAT
CTGTACTTTCAATACAACCCGAACGATACTGTCTGGGGGACGCCATTGTTTTGGG
GCCACGCCACGTCCGACGACCTGACCAATTGGGAGGACCAACCAATAGCTATCG
CTCCGAAGAGGAACGACTCCGGAGCATTCTCGGGTTCCATGGTGGTTGACTACAA
CAATACTTCCGGCTTTTTCAACGATACCATTGACCCGAGACAACGCTGCGTGGCC
ATATGGACTTACAACACACCGGAGTCCGAGGAGCAGTACATCTCGTATAGCCTG
GACGGTGGATACACTTTTACAGAGTATCAGAAGAACCCTGTGCTTGCTGCAAATT
CGACTCAGTTCCGAGATCCGAAGGTCTTTTGGTACGAGCCCTCGCAGAAGTGGAT
CATGACAGCGGCAAAGTCACAGGACTACAAGATCGAAATTTACTCGTCTGACGA
CCTTAAATCCTGGAAGCTCGAATCCGCGTTCGCAAACGAGGGCTTTCTCGGCTAC
CAATACGAATGCCCAGGCCTGATAGAGGTCCCAACAGAGCAAGATCCCAGCAAG
TCCTACTGGGTGATGTTTATTTCCATTAATCCAGGAGCACCGGCAGGAGGTTCTT
TTAATCAGTACTTCGTCGGAAGCTTTAACGGAACTCATTTCGAGGCATTTGATAA
CCAATCAAGAGTAGTTGATTTTGGAAAGGACTACTATGCCCTGCAGACTTTCTTC
AATACTGACCCGACCTATGGGAGCGCTCTTGGCATTGCGTGGGCTTCTAACTGGG
AGTATTCCGCATTCGTTCCTACAAACCCTTGGAGGTCCTCCATGTCGCTCGTGAG
GAAATTCTCTCTCAACACTGAGTACCAGGCCAACCCGGAAACCGAACTCATAAA
CCTGAAAGCCGAACCGATCCTGAACATTAGCAACGCTGGCCCCTGGAGCCGGTTT
GCAACCAACACCACGTTGACGAAAGCCAACAGCTACAACGTCGATCTTTCGAAT
AGCACCGGTACACTTGAATTTGAACTGGTGTATGCCGTCAATACCACCCAAACGA
TCTCGAAGTCGGTGTTCGCGGACCTCTCCCTCTGGTTTAAAGGCCTGGAAGACCC
CGAGGAGTACCTCAGAATGGGTTTCGAGGTTTCTGCGTCCTCCTTCTTCCTTGATC
GCGGGAACAGCAAAGTAAAATTTGTTAAGGAGAACCCATATTTTACCAACAGGA
TGAGCGTTAACAACCAACCATTCAAGAGCGAAAACGACCTGTCGTACTACAAAG
TGTATGGTTTGCTTGATCAAAATATCCTGGAACTCTACTTCAACGATGGTGATGT
CGTGTCCACCAACACATACTTCATGACAACCGGGAACGCACTGGGCTCCGTGAA
CATGACGACGGGTGTGGATAACCTGTTCTACATCGACAAATTCCAGGTGAGGGA
AGTCAAGTGAGATCTGTCGATCGACAAGCTCGAGGCAGCAGCAGCTCGGATAGT
ATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTG
CCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATC
TTGTGTGTACGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCAC
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CCCCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCT
ACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCAC
AGCCTTGGTTTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGC

ACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTT

SEQ ID NO: 58Crf-tub;:CO-suc2::CvNitRed

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
AGGTCAAGTGATTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACA
CTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCT
GTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTA
CGCGCTTTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCAT
CCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCC

TTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATG
CTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGA
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SEQ ID NO: 59
Cinnamomum camphorum FatB1 (Q39473)

MATTSLASAFCSMKAVMLARDGRGMKPRSSDLQLRAGNAQTSLKMINGTKFSYTES
LKKLPDWSMLFAVITTIFSAAEKQWTNLEWKPKPNPPQLLDDHFGPHGLVFRRTFAI
RSYEVGPDRSTSIVAVMNHLQEAALNHAKSVGILGDGFGTTLEMSKRDLIWVVKRT
HVAVERYPAWGDTVEVECWVGASGNNGRRHDFLVRDCKTGEILTRCTSLSVMMNT
RTRRLSKIPEEVRGEIGPAFIDNVAVKDEEIKKPOQKINDSTADYIQGGLTPRWNDILDI
NQHVNNIKYVDWILETVPDSIFESHHISSFTIEYRRECTMDSVLQSLTTVSGGSSEAGL
VCEHLLQLEGGSEVLRAKTEWRPKLTDSIFRGISVIPAESSV

SEQ ID NO: 60
Cinnamomum camphorum FatB1 codon optimized for Prototheca

ggcgcegecatggecaccacctecctggecteoegecttctgecagecatgaaggecgtgatgetyggeeecygegacggec
gcggcatgaageccegetecagegacctgeagetgegegecggeaacgececagaccteeclgaagatgateaacyg
gecaccaagttctectacaccgagagectgaagaagetygeccgactggtecatgetgttegeegtgatcaccacca
tecttetoegeegecgagaageagtggaccaacctggagtggaageceaagoeoeaaceececcecagetgetggacy
accacttceggeccecacggectggtgtteeogecgecaccettegecateegeagetacgaggtggygcccegaceget
craccagceategtggecgtgatgaaccacctgeaggaggecgecctgaaccacgeccaagtcecgtgggecateetygg
gegacyggetteggecaccacoctggagatgteccaagegegaacctgatctgggtggtgaagegeacececacgtyggecyg
tggagcygctacecegectggggegacacegtggagatggagtgetgggtygyygeyecleccggcaacaacgygeogeco
gecacgacttectggtgegegactgeaagaceggegagatectgacecegetgeaccteectgagegtgatgatga
acacccgcecacccgecgectgagcaagatccocgaggaggtygecgeggegagat. cggeccegecttcategacaacy
tggecgtgaaggacgaggagatcaagaagcecccagaayctgaacgactoccacegecgactacatccaggygeggec
tgacceeccgetggaacgacctggacatcaaccagcacgtgaacaacatcaagtacgtggactggatectggaga
cegtgcecegacageatettegagagecaccacatctoctecttcaccategagtaccygccgegagtgeaccatyg
acagecgtgetgeagtecctgaccacegtgageyggeggetecteocgaggecggectggtgtgecgageacetgetge
agctggagggcggcagegaggtgetygcogegecaagacegagtggegeeccaagetygaccgacteecttecgeygygca
tcagcgtgatcocacgecgagteccagegtgatggactacaaggaccacgacggegactacaaggaccacgacatcy
actacaaggacgacgacgacaaglgactegagttaattaa

SEQ ID NO: 61
Cuphea hookeriana FatB2 (GenBank AAC49269)

MVAAAASSAFFPVPAPGASPKPGKFGNWPSSLSPSFKPKSIPNGGFQVKANDSAHPK
ANGSAVSLKSGSLNTQEDTSSSPPPRTFLHQLPDWSRLLTAITTVFVKSKRPDMHDRK
SKRPDMLVDSFGLESTVQDGLVFRQSFSIRSYEIGTDRTASIETLMNHLQETSLNHCK
STGILLDGFGRTLEMCKRDLIWVVIKMQIKVNRYPAWGDTVEINTRFSRLGKIGMGR
DWLISDCNTGEILVRATSAYAMMNOQKTRRLSKLPYEVHQEIVPLFVDSPVIEDSDLK
VHKFKVKTGDSIQKGLTPGWNDLDVNQHVSNVKYIGWILESMPTEVLETQELCSLA
LEYRRECGRDSVLESVTAMDPSKVGVRSQYQHLLRLEDGTAIVNGATEWRPKNAGA
NGAISTGKTSNGNSVS

SEQ ID NO: 62
Cuphea hookeriana FatB2 codon optimized for Prototheca

GGCGCGCCATGGTGGCCGCCGCCGCCTCCAGCGCCTTCTTCCCCGTGCCCGCCCC
CGGCGCCTCCCCCAAGCCCGGCAAGTTCGGCAACTGGCCCTCCAGCCTGAGCCCC
TCCTTCAAGCCCAAGTCCATCCCCAACGGCGGCTTCCAGGTGAAGGCCAACGAC
AGCGCCCACCCCAAGGCCAACGGCTCCGCCGTGAGCCTGAAGAGCGGCAGCCTG
AACACCCAGGAGGACACCTCCTCCAGCCCCCCCCCCCGCACCTTCCTGCACCAGC
TGCCCGACTGGAGCCGCCTGCTGACCGCCATCACCACCGTGTTCGTGAAGTCCAA
GCGCCCCGACATGCACGACCGCAAGTCCAAGCGCCCCGACATGCTGGTGGACAG
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CTTCGGCCTGGAGTCCACCGTGCAGGACGGCCTGGTGTTCCGCCAGTCCTTCTCC
ATCCGCTCCTACGAGATCGGCACCGACCGCACCGCCAGCATCGAGACCCTGATG
AACCACCTGCAGGAGACCTCCCTGAACCACTGCAAGAGCACCGGCATCCTGCTG
GACGGCTTCGGCCGCACCCTGGAGATGTGCAAGCGCGACCTGATCTGGGTGGTG
ATCAAGATGCAGATCAAGGTGAACCGCTACCCCGCCTGGGGCGACACCGTGGAG
ATCAACACCCGCTTCAGCCGCCTGGGCAAGATCGGCATGGGCCGCGACTGGCTG
ATCTCCGACTGCAACACCGGCGAGATCCTGGTGCGCGCCACCAGCGCCTACGCC
ATGATGAACCAGAAGACCCGCCGCCTGTCCAAGCTGCCCTACGAGGTGCACCAG
GAGATCGTGCCCCTGTTCGTGGACAGCCCCGTGATCGAGGACTCCGACCTGAAG
GTGCACAAGTTCAAGGTGAAGACCGGCGACAGCATCCAGAAGGGCCTGACCCCC
GGCTGGAACGACCTGGACGTGAACCAGCACGTGTCCAACGTGAAGTACATCGGC
TGGATCCTGGAGAGCATGCCCACCGAGGTGCTGGAGACCCAGGAGCTGTGCTCC
CTGGCCCTGGAGTACCGCCGCGAGTGCGGCCGCGACTCCOGTGCTGGAGAGCGTG
ACCGCCATGGACCCCAGCAAGGTGGGCGTGCGCTCCCAGTACCAGCACCTGCTG
CGCCTGGAGGACGGCACCGCCATCGTGAACGGCGCCACCGAGTGGCGCCCCAAG
AACGCCGGCGCCAACGGCGCCATCTCCACCGGCAAGACCAGCAACGGCAACTCC
GTGTCCATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGAC
TACAAGGACGACGACGACAAGTGACTCGAGTTAATTAA

SEQ ID NO: 63
Umbellularia FatB1 (GenBank Q41635)

MATTSLASAFCSMKAVMIARDGRGMKPRSSDLQLRAGNAPTSLKMINGTKFSYTES
LKRLPDWSMLFAVITTIFSAAEKQWTNLEWKPKPKLPQLLDDHFGLHGLVFRRTFAI
RSYEVGPDRSTSILAVMNHMQEATLNHAKSVGILGDGFGTTLEMSKRDLMWYVVRR
THVAVERYPTWGDTVEVECWIGASGNNGMRRDFLVRDCKTGEILTRCTSLSVLMNT
RTRRLSTIPDEVRGEIGPAFIDNVAVKDDEIKKLQKLNDSTADYIQGGLTPRWNDLDV
NQHVNNLKYVAWVFETVPDSIFESHHISSFTLEYRRECTRDSVLRSLTTVSGGSSEAG
LVCDHLLQLEGGSEVLRARTEWRPKLTDSFRGISVIPAEPRV

SEQ ID NO: 64
Umbellularia FatB1 codon optimized for Prototheca

GGCGCGCCATGGCCACCACCAGCCTGGCCTCCGCCTTCTGCTCCATGAAGGCCGT
GATGCTGGCCCGCGACGGCCGCGGCATGAAGCCCCGCAGCTCCGACCTGCAGCT
GCGCGCCGGCAACGCCCCCACCTCCCTGAAGATGATCAACGGCACCAAGTTCAG
CTACACCGAGAGCCTGAAGCGCCTGCCCGACTGGTCCATGCTGTTCGCCGTGATC
ACCACCATCTTCAGCGCCGCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCC
AAGCCCAAGCTGCCCCAGCTGCTGGACGACCACTTCGGCCTGCACGGCCTGGTGT
TCCGCCGCACCTTCGCCATCCGCTCCTACGAGGTGGGCCCCGACCGCAGCACCTC
CATCCTGGCCGTGATGAACCACATGCAGGAGGCCACCCTGAACCACGCCAAGAG
CGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGTCCAAGCGCGA
CCTGATGTGGGTGGTGCGCCGCACCCACGTGGCCGTGGAGCGCTACCCCACCTGG
GGCGACACCGTGGAGGTGGAGTGCTGGATCGGCGCCAGCGGCAACAACGGCATG
CGCCGCGACTTCCTGGTGCGCGACTGCAAGACCGGCGAGATCCTGACCCGCTGC
ACCTCCCTGAGCGTGCTGATGAACACCCGCACCCGCCGCCTGAGCACCATCCCCG
ACGAGGTGCGCGGCGAGATCGGCCCCGCCTTCATCGACAACGTGGCCGTGAAGG
ACGACGAGATCAAGAAGCTGCAGAAGCTGAACGACTCCACCGCCGACTACATCC
AGGGCGGCCTCGACCCCCCGCTGGAACGACCTGGACGTGAACCAGCACGTGAACA
ACCTGAAGTACGTGGCCTGGGTGTTCGAGACCGTGCCCGACAGCATCTTCGAGTC
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CCACCACATCAGCTCCTTCACCCTGGAGTACCGCCGCGAGTGCACCCGCGACTCC
GTGCTGCGCAGCCTGACCACCGTGAGCGGCGGCAGCTCCGAGGCCGGCCTGGTG
TGCGACCACCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGCTGCGCGCCCGCACC
GAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCG
AGCCCCGCGTGATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACA
TCGACTACAAGGACGACGACGACAAGTGACTCGAGTTAATTAA

SEQ ID NO: 65
NeoR forward primer

CCGCCGTGCTGGACGTGGTG

SEQ ID NO: 66
NeoR reverse primer

GGTGGCGGGOTCCAGGGTGT

SEQ ID NO: 67
Yeast invertase sucZ forward primer

CGGCCGGCGGCTCCTTCAAC

SEQ ID NO: 68
Yeast invertase suc2 reverse primer

GGCGCTCCCGTAGGTCGGGT

SEQ ID NO: 69
5"UTR/promoter Chlorella sorokiniana glutamate dehydrogenase

CGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAACCGACAC
GTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGCTGGGCA
GTGCTGCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTGTGTGCT
GGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCACTTGCTG
GAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGATTTCAG
ATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTTGCCAG
AATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGTGCAAA
CACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCAAGTGTG
TGCGAGCCAGCATCGCCGCCTGGCTGTTTCAGCTACAACGGCAGGAGTCATCCAA
CGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCOGTGATGCAAGCAT
GCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCTGCGCAC
GCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGGCTGCCA
CTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCTGGCTGC
TTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGGGACTGG
CCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGTCACCAG
GCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGACGTCCCTT
GACGGCGCTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGCAGAGGCG
GCGGCAGCAGAGCGGCGGCAGCAGCGGCGGGGGCCACCCTTCTTGCGGGGTCGC
GCCCCAGCCAGCGGTGATGCGCTGATCCCAAACGAGTTCACATTCATTTGCATGC
CTGGAGAAGCGAGGCTGGGGCCTTTGGGCTGGTGCAGCCCGCAATGGAATGCGG
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GACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATGTTCCATAG
TGCATTGGACTGCATTTGGGTGGGGCGGCCGGCTGTTTCTTTCGTGTTGCAAAAC
GCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAATCGTGTGCA
CGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTCTGCTCGCC
CTCTCTCCGTCCCGCCACTAGTGGCGCGCC

SEQ ID NO: 70
Umbellularia californica C12 thioesterase coding region

ATGGCCACCACCAGCCTGGCCTCCGCCTTCTGCTCCATGAAGGCCGTGATGCTGG
CCCGCGACGGCCGCGGCATGAAGCCCCGCAGCTCCGACCTGCAGCTGCGCGCCG
GCAACGCCCCCACCTCCCTGAAGATGATCAACGGCACCAAGTTCAGCTACACCG
AGAGCCTGAAGCGCCTGCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCAT
CTTCAGCGCCGCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAA
GCTGCCCCAGCTGCTGGACGACCACTTCGGCCTGCACGGCCTGGTGTTCCGCCGC
ACCTTCGCCATCCGCTCCTACGAGGTGGGCCCCGACCGCAGCACCTCCATCCTGG
CCGTGATGAACCACATGCAGGAGGCCACCCTGAACCACGCCAAGAGCGTGGGCA
TCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATGTG
GGTGGTGCGCCGCACCCACGTGGCCGTGGAGCGCTACCCCACCTGGGGCGACAC
CGTGGAGGTGGAGTGCTGGATCGGCGCCAGCGGCAACAACGGCATGCGCCGCGA
CTTCCTGGTGCGCGACTGCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTG
AGCGTGCTGATGAACACCCGCACCCGCCGCCTGAGCACCATCCCCGACGAGGTG
CGCGGCGAGATCGGCCCCGCCTTCATCGACAACGTGGCCGTGAAGGACGACGAG
ATCAAGAAGCTGCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGC
CTGACCCCCCGCTGGAACGACCTGGACGTGAACCAGCACGTGAACAACCTGAAG
TACGTGGCCTGGGTGTTCGAGACCGTGCCCGACAGCATCTTCGAGTCCCACCACA
TCAGCTCCTTCACCCTGGAGTACCGCCGCGAGTGCACCCGCGACTCCGTGCTGCG
CAGCCTGACCACCGTGAGCGGCGGCAGCTCCGAGGCCGGCCTGGTGTGCGACCA
CCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGCTGCGCGCCCGCACCGAGTGGCG
CCCCAAGCTGACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGCCCCGC
GTG

SEQIDNO: 71
Cinnamomum camphora C14 thioesterase coding region

ATGGCCACCACCTCCCTGGCCTCCGCCTTCTGCAGCATGAAGGCCGTGATGCTGG
CCCGCGACGGCCGCGGCATGAAGCCCCGCTCCAGCGACCTGCAGCTGCGCGCCG

GCAACGCCCAGACCTCCCTGAAGATGATCAACGGCACCAAGTTCTCCTACACCG

AGAGCCTGAAGAAGCTGCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCAT
CTTCTCCGCCGCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAA
CCCCCCCCAGCTGCTGGACGACCACTTCGGCCCCCACGGCCTGGTGTTCCGCCGL
ACCTTCGCCATCCGCAGCTACGAGGTGGGCCCCGACCGCTCCACCAGCATCGTGG
CCGTGATGAACCACCTGCAGGAGGCCGCCCTGAACCACGCCAAGTCCGTGGGCA

TCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATCTG
GGTGGTGAAGCGCACCCACGTGGCCGTGGAGCGCTACCCCGCCTGGGGCGACAC
CGTGGAGGTGGAGTGCTGGGTGGGCGCCTCCGGCAACAACGGCCGCCGCCACGA
CTTCCTGGTGCGCGACTGCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTG
AGCGTGATGATGAACACCCGCACCCGCCGCCTGAGCAAGATCCCCGAGGAGGTG
CGCGGCGAGATCGGCCCCGCCTTCATCGACAACGTGGCCGTGAAGGACGAGGAG
ATCAAGAAGCCCCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGC
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CTGACCCCCCGCTGGAACGACCTGGACATCAACCAGCACGTGAACAACATCAAG
TACGTGGACTGGATCCTGGAGACCGTGCCCGACAGCATCTTCGAGAGCCACCAC
ATCTCCTCCTTCACCATCGAGTACCGCCGCGAGTGCACCATGGACAGCGTGCTGC
AGTCCCTGACCACCGTGAGCGGCGGCTCCTCCGAGGCCGGCCTGGTGTGCGAGC
ACCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGCTGCGCGCCAAGACCGAGTGGC
GCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGTCCAG
CGTG

SEQ ID NO: 72
FLAG-tag sequence

ATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAG
GACGACGACGACAAGTGA

SEQ ID NO: 73
3" UTR Chlorella vulgaris nitrate reductase

CTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGT
GATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTIT
TATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTA
GCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTCATAT
CGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCT
CCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCT
CCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGT
GGGATGGGAACACAAATGGA

SEQID NO: 74
C12 thioesterase forward primer

5’ CTGGGCGACGGCTTCGGCAC ¥

SEQID NO: 75
C12 thioesterase reverse primer

5 AAGTCGCGGCGCATGCCGTT 3

SEQ ID NO: 76
C14 thioesterase forward primer

5" TACCCCGCCTGGGGCGACAC Y

SEQ ID NO: 77
(14 thioesterase reverse primer

5’ CTTGCTCAGGCGGCGGGTGC 3°
SEQ ID NO: 78

Codon optimized Cuphea hookeriana C8-10 thioesterase coding region with native plastid
targeting sequence with 3x FLLAG tag
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ATGGTGGCCGCCGCCGCCTCCAGCGCCTTCTTCCCCGTGCCCGCCCCCGGCGCCT
CCCCCAAGCCCGGCAAGTTCGGCAACTGGCCCTCCAGCCTGAGCCCCTCCTTCAA
GCCCAAGTCCATCCCCAACGGCGGCTTCCAGGTGAAGGCCAACGACAGCGCCCA
CCCCAAGGCCAACGGCTCCGCCGTGAGCCTGAAGAGCGGCAGCCTGAACACCCA
GGAGGACACCTCCTCCAGCCCCCCCCCCCGCACCTTCCTGCACCAGCTGCCCGAC
TGGAGCCGCCTGCTGACCGCCATCACCACCGTGTTCGTGAAGTCCAAGCGCCCCG
ACATGCACGACCGCAAGTCCAAGCGCCCCGACATGCTGGTGGACAGCTTCGGCC
TGGAGTCCACCGTGCAGGACGGCCTGGTGTTCCGCCAGTCCTTCTCCATCCGCTC
CTACGAGATCGGCACCGACCGCACCGCCAGCATCGAGACCCTGATGAACCACCT
GCAGGAGACCTCCCTGAACCACTGCAAGAGCACCGGCATCCTGCTGGACGGCTT
CGGCCGCACCCTGGAGATGTGCAAGCGCGACCTGATCTGGGTGGTGATCAAGAT
GCAGATCAAGGTGAACCGCTACCCCGCCTGGGGCGACACCGTGGAGATCAACAC
CCGCTTCAGCCGCCTGGGCAAGATCGGCATGGGCCGCGACTGGCTGATCTCCGAC
TGCAACACCGGCGAGATCCTGGTGCGCGCCACCAGCGCCTACGCCATGATGAAC
CAGAAGACCCGCCGCCTGTCCAAGCTGCCCTACGAGGTGCACCAGGAGATCGTG
CCCCTGTTCGTGGACAGCCCCGTGATCGAGGACTCCGACCTGAAGGTGCACAAGT
TCAAGGTGAAGACCGGCGACAGCATCCAGAAGGGCCTGACCCCCGGCTGGAACG
ACCTGGACGTGAACCAGCACGTGTCCAACGTGAAGTACATCGGCTGGATCCTGG
AGAGCATGCCCACCGAGGTGCTGGAGACCCAGGAGCTGTGCTCCCTGGCCCTGG
AGTACCGCCGCGAGTGCGGCCGCGACTCCGTGCTGGAGAGCGTGACCGCCATGG
ACCCCAGCAAGGTGGGCGTGCGCTCCCAGTACCAGCACCTGCTGCGCCTGGAGG
ACGGCACCGCCATCGTGAACGGCGCCACCGAGTGGCGCCCCAAGAACGCCGGCG
CCAACGGCGCCATCTCCACCGGCAAGACCAGCAACGGCAACTCCGTGTCCATGG
ACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACG
ACGACGACAAGTGA

SEQID NO: 79
Cuphea hookeriana C8-10 thioesterase coding region and 3x FLAG tag, with Chlorella
protothecoides stearoyl ACP desaturase plastid targeting sequence

ATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTC
GCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGL
GCGCCCAGCTGCCCGACTGGAGCCGCCTGCTGACCGCCATCACCACCGTGTTCGT
GAAGTCCAAGCGCCCCGACATGCACGACCGCAAGTCCAAGCGCCCCGACATGCT
GGTGGACAGCTTCGGCCTGGAGTCCACCGTGCAGGACGGCCTGOGTGTTCCGCCA
GTCCTTCTCCATCCGCTCCTACGAGATCGGCACCGACCGCACCGCCAGCATCGAG
ACCCTGATGAACCACCTGCAGGAGACCTCCCTGAACCACTGCAAGAGCACCGGC
ATCCTGCTGGACGGCTTCGGCCGCACCCTGGAGATGTGCAAGCGCGACCTGATCT
GGGTGGTGATCAAGATGCAGATCAAGGTGAACCGCTACCCCGCCTGGGGCGACA
CCGTGGAGATCAACACCCGCTTCAGCCGCCTGGGCAAGATCGGCATGGGCCGCG
ACTGGCTGATCTCCGACTGCAACACCGGCGAGATCCTGGTGCGCGCCACCAGCG
CCTACGCCATGATGAACCAGAAGACCCGCCGCCTGTCCAAGCTGCCCTACGAGG
TGCACCAGGAGATCGTGCCCCTGTTCGTGGACAGCCCCGTGATCGAGGACTCCGA
CCTGAAGGTGCACAAGTTCAAGGTGAAGACCGGCGACAGCATCCAGAAGGGCCT
GACCCCCGGCTGGAACGACCTGGACGTGAACCAGCACGTGTCCAACGTGAAGTA
CATCGGCTGGATCCTGGAGAGCATGCCCACCGAGGTGCTGGAGACCCAGGAGCT
GTGCTCCCTGGCCCTGGAGTACCGCCGCGAGTGCGGCCGCGACTCCGTGCTGGAG
AGCGTGACCGCCATGGACCCCAGCAAGGTGGGCGTGCGCTCCCAGTACCAGCAC
CTGCTGCGCCTGGAGGACGGCACCGCCATCGTGAACGGCGCCACCGAGTGGCGC
CCCAAGAACGCCGGCGCCAACGGCGCCATCTCCACCGGCAAGACCAGCAACGGC



AACTCCGTGTCCATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGAC
ATCGACTACAAGGACGACGACGACAAGTGA

SEQ ID NO: 80
Cuphea hookeriana C8-10 thivesterase coding region and 3x FLAG tag, with Prototheca
moriformis delta 12 fatty acid desaturase plastid targeting sequence

ATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAAGCCTCCGTTCACGATCGGG
ACGCTGCGCAAGGCCATCCCCGCGCACTGTTTCGAGCGCTCGGCGCTTCGTGGGC
GCGCCCAGCTGCCCGACTGGAGCCGCCTGCTGACCGCCATCACCACCGTGTTCGT
GAAGTCCAAGCGCCCCGACATGCACGACCGCAAGTCCAAGCGCCCCGACATGCT
GGTGGACAGCTTCGGCCTGGAGTCCACCGTGCAGGACGGCCTGGTGTTCCGCCA
GTCCTTCTCCATCCGCTCCTACGAGATCGGCACCGACCGCACCGCCAGCATCGAG
ACCCTGATGAACCACCTGCAGGAGACCTCCCTGAACCACTGCAAGAGCACCGGC
ATCCTGCTGGACGGCTTCGGCCGCACCCTGGAGATGTGCAAGCGCGACCTGATCT
GGGTGGTGATCAAGATGCAGATCAAGGTGAACCGCTACCCCGCCTGGGGCGACA
CCGTGGAGATCAACACCCGCTTCAGCCGCCTGGGCAAGATCGGCATGGGCCGCG
ACTGGCTGATCTCCGACTGCAACACCGGCGAGATCCTGGTGCGCGCCACCAGCG
CCTACGCCATGATGAACCAGAAGACCCGCCGCCTGTCCAAGCTGCCCTACGAGG
TGCACCAGGAGATCGTGCCCCTGTTCGTGGACAGCCCCGTGATCGAGGACTCCGA
CCTGAAGGTGCACAAGTTCAAGGTGAAGACCGGCGACAGCATCCAGAAGGGCCT
GACCCCCGGCTGGAACGACCTGGACGTGAACCAGCACGTGTCCAACGTGAAGTA
CATCGGCTGGATCCTGGAGAGCATGCCCACCGAGGTGCTGGAGACCCAGGAGCT
GTGCTCCCTGGCCCTGGAGTACCGCCGCGAGTGCGGCCGCGACTCCGTGCTGGAG
AGCGTGACCGCCATGGACCCCAGCAAGGTGGGCGTGCGCTCCCAGTACCAGCAC
CTGCTGCGCCTGGAGGACGGCACCGCCATCGTGAACGGCGCCACCGAGTGGCGC
CCCAAGAACGCCGGCGCCAACGGCGCCATCTCCACCGGCAAGACCAGCAACGGC
AACTCCGTGTCCATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGAC
ATCGACTACAAGGACGACGACGACAAGTGA

SEQ ID NO: 81
Cuphea hookeriana C8-10 thioesterase coding region and 3x FLAG tag, with Prototheca
moriformis isopentenyt diphosphate plastid targeting sequence

ATGACGTTCGGGGTCGCCCTCCCGGCCATGGGCCGCGGTGTCTCCCTTCCCCGAGC
CCAGGGTCGCGGTGCGCGCCCAGTCGGCGAGTCAGGTTTTGGAGAGCGGGCGCG
CCCAGCTGCCCGACTGGAGCCGCCTGCTGACCGCCATCACCACCGTGTTCGTGAA
GTCCAAGCGCCCCGACATGCACGACCGCAAGTCCAAGCGCCCCGACATGCTGGT
GGACAGCTTCGGCCTGGAGTCCACCGTGCAGGACGGCCTGGTGTTCCGCCAGTCC
TTCTCCATCCGCTCCTACGAGATCGGCACCGACCGCACCGCCAGCATCGAGACCC
TGATGAACCACCTGCAGGAGACCTCCCTGAACCACTGCAAGAGCACCGGCATCC
TGCTGGACGGCTTCGGCCGCACCCTGGAGATGTGCAAGCGCGACCTGATCTGGGT
GGTGATCAAGATGCAGATCAAGGTGAACCGCTACCCCGCCTGGGGCGACACCGT
GGAGATCAACACCCGCTTCAGCCGCCTGGGCAAGATCGGCATGGGCCGCGACTG
GCTGATCTCCGACTGCAACACCGGCGAGATCCTGGTGCGCGCCACCAGCGCCTAC
GCCATGATGAACCAGAAGACCCGCCGCCTGTCCAAGCTGCCCTACGAGGTGCAC
CAGGAGATCGTGCCCCTGTTCGTGGACAGCCCCGTGATCGAGGACTCCGACCTGA
AGGTGCACAAGTTCAAGGTGAAGACCGGCGACAGCATCCAGAAGGGCCTGACCC
CCGGCTGGAACGACCTGGACGTGAACCAGCACGTGTCCAACGTGAAGTACATCG
GCTGGATCCTGGAGAGCATGCCCACCGAGGTGCTGGAGACCCAGGAGCTGTGCT



CCCTGGCCCTGCGAGTACCGCCGCGAGTGCGGCCGCGACTCCGTGCTGGAGAGCG
TGACCGCCATGGACCCCAGCAAGGTGGGCGTGCGCTCCCAGTACCAGCACCTGC
TGCGCCTGGAGGACGGCACCGCCATCGTGAACGGCGCCACCGAGTGGCGCCCCA
AGAACGCCGGCGCCAACGGCGCCATCTCCACCGGCAAGACCAGCAACGGCAACT
CCGTGTCCATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCG
ACTACAAGGACGACGACGACAAGTGA

SEQ ID NO: 82
Umbellularia californica C12 thioesterase coding region and 3x FLLAG tag, with Prototheca
moriformis isopentenyl diphosphate plastid targeting sequence

ATGACGTTCGGGGTCGCCCTCCCGGCCATGGGCCGCGGTGTCTCCCTTCCCCGGC
CCAGGGTCGCGGTGCGCGCCCAGTCGGCGAGTCAGGTTTTGGAGAGCGGGCGCG
CCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATCTTCAGCGCCGCCGA
GAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAAGCTGCCCCAGCTGCT
GGACGACCACTTCGGCCTGCACGGCCTGGTGTTCCGCCGCACCTTCGCCATCCGC
TCCTACGAGGTGGGCCCCGACCGCAGCACCTCCATCCTGGCCGTGATGAACCACA
TGCAGGAGGCCACCCTGAACCACGCCAAGAGCGTGGGCATCCTGGGCGACGGCT
TCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATGTGGGTGGTGCGCCGCA
CCCACGTGGCCGTGGAGCGCTACCCCACCTGGGGCGACACCGTGGAGGTGGAGT
GCTGGATCGGCGCCAGCGGCAACAACGGCATGCGCCGCGACTTCCTGGTGCGCG
ACTGCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGCTGATGA
ACACCCGCACCCGCCGCCTGAGCACCATCCCCGACGAGOTGCOGCGGCGAGATCG
GCCCCGCCTTCATCGACAACGTGGCCGTGAAGGACGACGAGATCAAGAAGCTGC
AGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCCCGCT
GGAACGACCTGGACGTGAACCAGCACGTGAACAACCTGAAGTACGTGGCCTGGG
TGTTCGAGACCGTGCCCGACAGCATCTTCGAGTCCCACCACATCAGCTCCTTCAC
CCTGGAGTACCGCCGCGAGTGCACCCGCGACTCCGTGCTGCGCAGCCTGACCACC
GTGAGCGGCGGCAGCTCCGAGGCCGGCCTGGTGTGCGACCACCTGCTGCAGCTG
GAGGGCGGCAGCGAGGTGCTGCGCGCCCGCACCGAGTGGCGCCCCAAGCTGACC
GACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGCCCCGCGTGATGGACTACA
AGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGAC
GACAAGTGA

SEQ ID NO: 83
Umbellularia californica C12 thioesterase coding region and 3x FLAG tag, with Prototheca
moriformis stearoyl ACP desaturase plastid targeting sequence

ATGGCTTCCGCGGCATTCACCATGTCGGCGTGCCCCGCGATGACTGGCAGGGCCC
CTGGGGCACGTCGCTCCGGACGGCCAGTCGCCACCCGCCTGAGGGGGCGCGCCC
CCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATCTTCAGCGCCGCCGAGAA
GCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAAGCTGCCCCAGCTGCTGGA
CGACCACTTCGGCCTGCACGGCCTGGTGTTCCGCCGCACCTTCGCCATCCGCTCC
TACGAGGTGGGCCCCGACCGCAGCACCTCCATCCTGGCCGTGATGAACCACATG
CAGGAGGCCACCCTGAACCACGCCAAGAGCGTGGGCATCCTGGGCGACGGCTTC
GGCACCACCCTGGAGATGTCCAAGCGCGACCTGATGTGGGTGGTGCGCCGCACC
CACGTGGCCGTGGAGCGCTACCCCACCTGGGGCGACACCGTGGAGGTGGAGTGC
TGGATCGGCGCCAGCGGCAACAACGGCATGCGCCGCGACTTCCTGGTGCGCGAC
TGCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGCTGATGAAC
ACCCGCACCCGCCGCCTGAGCACCATCCCCGACGAGGTGCGCGGCGAGATCGGC
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CCCGCCTTCATCGACAACGTGGCCGTGAAGGACGACGAGATCAAGAAGCTGCAG
AAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCCCGCTGG
AACGACCTGGACGTGAACCAGCACGTGAACAACCTGAAGTACGTGGCCTGGGTG
TTCGAGACCGTGCCCGACAGCATCTTCGAGTCCCACCACATCAGCTCCTTCACCC
TGGAGTACCGCCGCGAGTGCACCCGCGACTCCGTGCTGCGCAGCCTGACCACCGT
GAGCGGCGGCAGCTCCGAGGCCGGCCTGGTGTGCGACCACCTGCTGCAGCTGGA
GGGCGGCAGCGAGGTGCTGCGCGCCCGCACCGAGTGGCGCCCCAAGCTGACCGA
CTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGCCCCGCGTGATGGACTACAAG
GACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGA
CAAGTGA

SEQ ID NO: 84
Umbellularia californica C12 thioesterase coding region and 3x FLAG tag, with Chiorella
protothecoides stearoyl ACP desaturase plastid targeting sequence

ATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTC
GCTCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGOE
GCGCCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATCTTCAGCGCCGC
CGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAAGCTGCCCCAGCT
GCTGGACGACCACTTCGGCCTGCACGGCCTGGTGTTCCGCCGCACCTTCGCCATC
CGCTCCTACGAGGTGGGCCCCGACCGCAGCACCTCCATCCTGGCCGTGATGAACC
ACATGCAGGAGGCCACCCTGAACCACGCCAAGAGCGTGGGCATCCTGGGCGACG
GCTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATGTGGGTGGTGCGCC
GCACCCACGTGGCCGTGGAGCGCTACCCCACCTGGGGCGACACCGTGGAGGTGG
AGTGCTGGATCGGCGCCAGCGGCAACAACGGCATGCGCCGCGACTTCCTGGTGC
GCGACTGCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGCTGAT
GAACACCCGCACCCGCCGCCTGAGCACCATCCCCGACGAGGTGCGCGGCGAGAT
CGGCCCCGCCTTCATCGACAACGTGGCCGTGAAGGACGACGAGATCAAGAAGCT
GCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCCCG
CTGGAACGACCTGGACGTGAACCAGCACGTGAACAACCTGAAGTACGTGGCCTG
GGTGTTCGAGACCGTGCCCGACAGCATCTTCGAGTCCCACCACATCAGCTCCTTC
ACCCTGGAGTACCGCCGCGAGTGCACCCGCGACTCCGTGCTGCGCAGCCTGACC
ACCGTGAGCGGCGGCAGCTCCGAGGCCGGCCTGGTGTGCGACCACCTGCTGCAG
CTGGAGGGCGGCAGCGAGGTGCTGCGCGCCCGCACCGAGTGGCGCCCCAAGCTG
ACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGCCCCGCGTGATGGACT
ACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGAC
GACGACAAGTGATGA

SEQ ID NO: 85
Umbellularia californica C12 thioesterase coding region and 3x FLAG tag, with Prorotheca
moriformis delta 12 fatty acid desaturase plastid targeting sequence

ATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAAGCCTCCGTTCACGATCGGG
ACGCTGCGCAAGGCCATCCCCGCGCACTGTTTCGAGCGCTCGGCGCTTCGTGGGC
GCGCCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATCTTCAGCGCCGC
CGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAAGCTGCCCCAGCT
GCTGGACGACCACTTCGGCCTGCACGGCCTGGTGTTCCGCCGCACCTTCGCCATC
CGCTCCTACGAGGTGGGCCCCGACCGCAGCACCTCCATCCTGGCCGTGATGAACC
ACATGCAGGAGGCCACCCTGAACCACGCCAAGAGCGTGGGCATCCTGGGCGACG
GCTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATGTGGGTGGTGCGCC
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GCACCCACGTGGCCGTGGAGCGCTACCCCACCTGGGGCGACACCGTGGAGGTGG
AGTGCTGGATCGGCGCCAGCGGCAACAACGGCATGCGCCGCGACTTCCTGGTGC
GCGACTGCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGCTGAT
GAACACCCGCACCCGCCGCCTGAGCACCATCCCCGACGAGGTGCGCGGCGAGAT
CGGCCCCGCCTTCATCGACAACGTGGCCGTGAAGGACGACGAGATCAAGAAGCT
GCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCCCG
CTGGAACGACCTGGACGTGAACCAGCACGTGAACAACCTGAAGTACGTGGCCTG
GGTGTTCGAGACCGTGCCCGACAGCATCTTCGAGTCCCACCACATCAGCTCCTTC
ACCCTGGAGTACCGCCGCGAGTGCACCCGCGACTCCGTGCTGCGCAGCCTGACC
ACCGTGAGCGGCGGCAGCTCCGAGGCCGGCCTGGTGTGCGACCACCTGCTGCAG
CTGGAGGGCGGCAGCGAGGTGCTGCGCGCCCGCACCGAGTGGCGCCCCAAGCTG
ACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGCCCCGCGTGATGGACT
ACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGAC
GACGACAAGTGA

SEQ ID NO: 86
Cinnamomum camphorum C14 thioesterase coding region and 3x FLAG tag, with Chlorella
protothecoides stearoyl ACP desaturase plastid targeting sequence

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

SEQ ID NO: 87

C. reinhardtii B-tublulin::C. camphora C14 thioesterase with C.protothecoides stearoyl ACP
desaturase plastid targeting sequence::3XFLAG:: C.vulgaris NitRed expression construct
element

gaattccttictigcpctatgacacticcageaaaaggtaggecgooctgegagacgacticceggegetgcatocaacaccgatgat
gettcgacceccegaagetecticggooctecatgggegetecgatgecgetecagggegagcactgtitasatagecaggecece

gattgcaaagacatiatagcgagetaccaaagecataticaaacacctagatcactaccactictacacaggecactegagettgigate
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geactcegetaaggggocecctettcetettegtitcagtcacaaccegeaaacactagt ATGGCCACCGCATCCACT
TTCTCGGCGTTCAATGCCCGCTGCGGCCGACCTGCGTCOGCTCCGGCGOGCTCCGGGC

CCCGGCGCCCAGCGAGGCCCLTCCCCOTGCGCGOHGCGCGCCCCCCGACTGGTCCAT
GCTGTTCGCCGTGATCACCACCATCTTCTCCGCCGCCGAGAAGCAGTGGACCAAC
CTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCTGCTGGACGACCACTTCGGC
CCCCACGGCCTGGTGTTCCGCCGCACCTTCGCCATCCGCAGCTACGAGGTGGGCC
CCGACCGCTCCACCAGCATCGTGGCCGTGATCGAACCACCTGCAGGAGGCCGCCC
TGAACCACGCCAAGTCCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCTGG
AGATGTCCAAGCGCGACCTGATCTGGGTGGTGAAGCGCACCCACGTGGCCGTOG
AGCGCTACCCCGCCTGGGGCGACACCGTGCGAGGTGGAGTGCTGGGTGGGCGCCT
CCGGCAACAACGGCCGCCGCCACGACTTCCTGGTGCGCGACTGCAAGACCGGCG
AGATCCTGACCCGCTGCACCTCCCTGAGCGTGATGATGAACACCCGCACCCGCCG
CCTGAGCAAGATCCCCGAGGAGGTGCGCGGCCAGATCGGCCCCCCCTTCATCGA
CAACGTGGCCGTGAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAACGACT
CCACCGCCGACTACATCCAGGGCGGCCTCGACCCCCCGCTGGAACGACCTGGACA
TCAACCAGCACGTGAACAACATCAAGTACGTGOACTGGATCCTGGAGACCGTGC
CCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTCACCATCGAGTACCGCCG
CGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGACCACCGTGAGCGGCGGCTC
CTCCGAGGCCGGCCTGGTCTGCGAGCACCTGCTGCAGCTGGAGGGCGGCAGCGA
GGTGCTGCGCGCCAAGACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGG
CATCAGCGTGATCCCCGCCGAGTCCAGCGTCGATGGACTACAAGGACCACGACGO
CGACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTGATGACte

gaggcagcageagcetcggatagtatcgacacactetggacgctggicgiptgatggactgitgccgecacactigetgectigacctgl
gaatatcectgecgcttttatcaaacagectcagtgtgtitgatctigtgtgtacgegettttgegagtigetagetgctigtectatitgega

ataccacceccageateeceticectcgtifcatatcgetigeatceccaaccgeaacttatctacgeteicctgetateectcagegetact
cetactectectcactgececicgcacagectigetitepocteccgcctatatictectggtactgcaacctgtaaaccageactgcaatlg

ctgatgcacggpaagtagtoogatogoaacacaaatggaaagelt

SEQ ID NO: 88

C. reinhardnii B-tublulin::C. camphora C14 thioesterase with P.moriformis stearoyl ACP
desaturase plastid targeting sequence::3xFLAG::C.vulgaris NitRed expression construct
element

geticgaceeeccgaagetecticggooctocatgggcactecgatgecgelccaggecgagegetetttagatagecaggeccee
gattgcaaagacattatagegagctaccaaagecataticaaacacctagatcactaccactictacacaggecactegagcigtoalc

geactecgetaaggggecgectcttectetiegtitcagtcacaacccegeaaacactagtATGGCTTCCGCGGCATTC
ACCATGTCGGCOGTGCCCCGCGATGCACTGGCAGGGCCCCTGGOGGCACGTCGCTCC

GGACGGCCAGTCGCCACCCGCCTGAGGGGGCGCGCCCCCGACTGGTCCATGCTG
TTCGCCGTGATCACCACCATCTTCTCCGCCGCCCAGAAGCAGTGGACCAACCTGG
AGTGGAAGCCCAAGCCCAACCCCCCCCAGCTGCTGGACGACCACTTCGGCCCCC
ACGGCCTGGTATTCCGCCGCACCTTCGCCATCCGCAGCTACCGAGGTGGGCCCCGA
CCGCTCCACCAGCATCGTGGCCOTGATGAACCACCTGCAGGAGGCCGCCCTGAA
CCACGCCAAGTCCGTGGGCATCCTGGGCGACGGCTTICGGCACCACCCTGGAGAT
GTCCAAGCGCGACCTGATCTGGGTGGTGAAGCGCACCCACGTGGCCCTGGAGCG
CTACCCCGCCTGGGGCCGACACCGTGGAGGTGGAGTGCTGGGTGGGCGCCTCCGG
CAACAACGGCCGCCGCCACGACTTCCTGGTGCGCGACTGCAAGACCGGCGAGAT
CCTGACCCGCTGCACCTCCCTGAGCGTGATGATGAACACCCGCACCCGCCGCCTG
AGCAAGATCCCCGAGGAGGTGCGCGGCGAGATCGGCCCCGCCTTCATCGACAAC
GTGGCCGTGAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAACGACTCCACC
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GCCGACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACGACCTGGACATCAAC
CAGCACGTGAACAACATCAAGTACGTGGACTGGATCCTGGAGACCGTGCCCGAC
AGCATCTTCGAGAGCCACCACATCTICCTCCTTCACCATCGAGTACCGCCGCGAGT
GCACCATGGACAGCGTGCTGCAGTCCCTGACCACCGTOGAGCOGGLGGCTCCTCCG
AGGCCGGCCTGGTGTGCCGAGCACCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGC
TGCGCGCCAAGACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGCATCA
GCGTGATCCCCGCCCGAGTCCAGCGTGATGOACTACAAGGACCACGACGGCGACT
ACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTGATGAcctcgaggcag
cagcagctegpatagtatcgacacacteiggacgctiggicglotoatpoactigtisccgecacacttgetgectigacctetgaatatec
ctgecgettttatcaaacagectcagtgtotttoatcttototgtacgegctittocgagttoctagctgctistoctatitgcgaataccace
cceageatcecectteccicgitticatatcgetigeatecccaaccgeaacttatctacgetgtectgetaiccetcagegeigetectgeicct
gelcactgececcicgecacagecttggiiiogoctecgectgtaticteetggtactgcaacctgliaaaccageactgcaatgetgatoca
cgggaagtagigooatgooaacacaaatggaaagct!

SEQ ID NO: 89

Arabidopsis thaliana invertase sequence (with targeting signal from yeast suc2: C.
sorokiniana glatamate dehydrogenase promoter and C. vulgaris nitrate reductase
3 UTR:3xFLAG)

JAATTCCGCCTGCAACGCAAGGGCAGCCACAGCCGUTCCCACCCGLCGCTGAAC
CGACACGTGCTTGGGCGCCTGCCGCCTGCCTGCCGCATGCTTGTGCTGGTGAGGC
TGGGCAGTGCTGCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG
TGCTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTGGTTCAATCGCGGCAGCCAGAGGGA
TTTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA
AGTGTGTGCGAGCCAGCATCGCCGCCTGGCTGTTTCAGCTACAACGGCAGGAGTC
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT
GCGCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGG
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC
GTCCCTTGACGGCGCTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGC
AGAGGCGGUGGCAGCAGAGCGGCGGCAGCAGCGGOGGGLGGCCACCCTTCTTGCG
GGGTCGCGCCCCAGCCAGCGGTGATGCGCTGATCCCAAACGAGTTCACATTCATT
TGCATGCCTGGAGAAGCGAGGCTGGGGCCTTTGGGCTGGTGCAGCCCGCAATGG
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG
TTCCATAGTGCATTGGACTGCATTTGGGTGGGGCGGCCGGCTGTTTCTTTCGTGTT
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT
CGTGTGCACGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTTC
TGCTCGCCCTCTCTCCGTCCCGCCACTAGTATGCTGCTGCAGGCCTTCCTGTTCCT
GCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCCGA
CCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGGGGCGCGCCAGCCACCA
CGTGTACAAGCGCCTGACCCAGAGCACCAACACCAAGTCCCCCAGCGTGAACCA
GCCCTACCGCACCGGCTTCCACTTCCAGCCCCCCAAGAACTGGATGAACGACCCC
AACGGCCCCATGATCTACAAGGGCATCTACCACCTGTTCTACCAGTGGAACCCCA
AGGGCGCCGTGTGGGGCAACATCOGTGTGGGCCCACTCCACCAGCACCGACCTGA
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TCAACTGGGACCCCCACCCCCCCGCCATCTTCCCCAGCGCCCCCTTCGACATCAA
CGGCTGCTGGTCCGGCAGCGCCACCATCCTGCCCAACGGCAAGCCCGTGATCCTG
TACACCGGCATCGACCCCAAGAACCAGCAGGTGCAGAACATCGCCGAGCCCAAG
AACCTGTCCGACCCCTACCTGCGCGAGTGGAAGAAGAGCCCCCTGAACCCCCTG
ATGGCCCCCCACGCCGTGAACGGCATCAACGCCTCCAGCTTCCGCGACCCCACCA
CCGCCTGGCTGGGCCAGGACAAGAAGTGGCGCGTGATCATCGGCTCCAAGATCC
ACCGCCGCGGCCTGGCCATCACCTACACCAGCAAGGACTTCCTGAAGTGGGAGA
AGTCCCCCGAGCCCCTGCACTACGACGACGGCAGCGGCATGTGGGAGTGCCCCG
ACTTCTTCCCCGTGACCCGCTTCGGCAGCAACGGCGTGGAGACCTCCAGCTTCGG
CGAGCCCAACGAGATCCTGAAGCACGTGCTGAAGATCTCCCTGGACGACACCAA
GCACGACTACTACACCATCGGCACCTACGACCGCGTGAAGGACAAGTTCGTGCC
CGACAACGGCTTCAAGATGGACGGCACCGCCCCCCGCTACGACTACGGCAAGTA
CTACGCCAGCAAGACCTTCTTCGACTCCGCCAAGAACCGCCGCATCCTGTGGGGC
TGGACCAACGAGTCCTCCAGCGTGGAGCGACGACGTGGAGAAGGGCTGGTCCGGC
ATCCAGACCATCCCCCGCAAGATCTGGCTGGACCGCAGCGGCAAGCAGCTGATC
CAGTGGCCCGTGCGCGAGGTGGAGCGCCTGCGCACCAAGCAGGTGAAGAACCTG
CGCAACAAGGTGCTGAAGTCCGGCAGCCGCCTGGAGGTGTACGGCGTGACCGCC
GCCCAGGCCGACGTGGAGGTGCTGTTCAAGGTGCGCGACCTGGAGAAGGCCGAC
GTGATCGAGCCCTCCTGGACCGACCCCCAGCTGATCTGCAGCAAGATGAACGTGT
CCGTGAAGTCCGGCCTGGGCCCCTTCGGCCTGATGGTGCTGGCCAGCAAGAACCT
GGAGGAGTACACCTCCGTGTACTTCCGCATCTTCAAGGCCCGCCAGAACAGCAA
CAAGTACGTGGTGCTOGATGTGCTCCGACCAGTCCCGCAGCTCCCTGAAGGAGGA
CAACGACAAGACCACCTACGGCGCCTTCGTGGACATCAACCCCCACCAGCCCCT
GAGCCTGCGCGCCCTGATCGACCACTCCGTGGTGGAGAGCTTCGGCGGCAAGGG
CCGCGCCTGCATCACCTCCCGCGTGTACCCCAAGCTGGCCATCGGCAAGTCCAGC
CACCTGTTCGCCTTCAACTACGGCTACCAGTCCGTGGACGTGCTGAACCTGAACG
CCTGGAGCATGAACTCCGCCCAGATCAGCATGGACTACAAGGACCACGACGGCG
ACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTGATTAATTA
ACCGGCTICGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCG
TGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATATCCCTGCCG
CTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTT
GCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTTTIC
ATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGC
TGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTA
TTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGT

SEQ ID NO: 90
Translated amino acid sequence of the Arabidopsis thaliana invertase expression construct

MLLQAFLFLLAGFAAKISASMTNETSDRPLVHFTPNKGWGRASHHVYKRLTQSTNT
KSPSVNQPYRTGFHFQPPKNWMNDPNGPMIYKGIYHLFYQWNPKGAVWGNIVWAH
STSTDLINWDPHPPAIFPSAPFDINGCWSGSATILPNGKPVILYTGIDPKNQQVOQNIAEP
KNLSDPYLREWKKSPLNPLMAPDAVNGINASSFRDPTTAWLGODKKWRVIGSKIHR
RGLAITYTSKDFLKWEKSPEPLHYDDGSGMWECPDFFPVTRFGSNGVETSSFGEPNEI
LKHVLKISLDDTKHDYYTIGTYDRVKDKFVPDNGFKMDGTAPRYDYGKYYASKTFF
DSAKNRRILWGWTNESSSVEDDVEKGWSGIQTIPRKIWLDRSGKQLIQWPVREVERL
RTKQVENLRNKVLKSGSRLEVYGVTAAQADVEVLFKVRDLEKADVIEPSWTDPQLI
CSKMNVSVKSGLGPFGIMVLASKNLEEYTSVYFRIFKARQNSNKYVVLMCSDQSRS
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SLKEDNDKTTYGAFVDINPHQPLSLRALIDHSVVESFGGKGRACITSRVYPKLAIGKS
SHLFAFNYGYQSVDVLNLNAWSMNSAQISMDYKDHDGDYKDHDIDYKDDDDK

SEQ ID NO: 91

Prototheca moriformis FatB/A promoter/5’UTR
CCTGTCGATCGAAGAGAAGGAGACATGTGTACATTATTGGTGTGAGGGCGCTGA
ATCGGCCATTTTTTAAAATGATCACGCTCATGCCAATAGACGCGGCACATAACGA
CGTTCAAACCCCCGCCAAAGCCGCGGACAACCCCATCCCTCCACACCCCCCACAC
AAAGAACCCGCCACCGCTTACCTTGCCCACGAGGTAGGCCTTTCGTTGCGCAAAA
CCGGCCTCGGTGATGAATGCATGCCCGTTCCTGACGAGCGCTGCCCGGGCCAACA
CGCTCTTTTGCTGCGTCTCCTCAGGCTTGGGGGCCTCCTTGGGCTTGGGTGCCGCC
ATGATCTGCGCGCATCAGAGAAACGTTGCTGGTAAAAAGGAGCGCCCGGCTGCG
CAATATATATATAGGCATGCCAACACAGCCCAACCTCACTCGGGAGCCCGTCCCA
CCACCCCCAAGTCGCGTGCCTTGACGGCATACTGCTGCAGAAGCTTCATGAGAAT
GATGCCGAACAAGAGGGGCACGAGGACCCAATCCCGGACATCCTTGTCGATAAT
GATCTCGTGAGTCCCCATCGTCCGCCCGACGCTCCGGGGAGCCCGCCGATGCTCA
AGACGAGAGGGCCCTCGACCAGGAGGGGCTGGCCCGGGCGGGCACTGGCGTCG
AAGGTGCGCCCGTCGTTCGCCTGCAGTCCTATGCCACAAAACAAGTCTTCTGACG
GGGTGCGTTTGCTCCCGTGCGGGCAGGCAACAGAGGTATTCACCCTGGTCATGGG
GAGATCGGCGATCGAGCTGGGATAAGAGATACTTCTGGCAAGCAATGACAACTT
GTCAGGACCGGACCGTGCCATATATTTCTCACCTAGCGCCGCAAAACCTAACAAT
TTGGGAGTCACTGTGCCACTGAGTTCGACTGGTAGCTGAATGGAGTCGCTGCTCC
ACTAAACGAATTGTCAGCACCGCCAGCCGGCCGAGGACCCGAGTCATAGCGAGG
GTAGTAGCGCGCC

SEQ ID NO: 92

Prototheca moriformis NRAMP metal transporter promoter/5’UTR
ACTAATTGCAATCGTGCAGTAATCATCGATATGGTCACAAGTAGATCCCCTACTG
ACACCCTCTCGTACATGTAGGCAATGTCATCGGCGCCGTCCTGCTGACCGATGCC
GACGTAGCAGAGCAGACCCGGGCCGATCTGGGATACGAGCCGGCCCTCCACCTG
CGCTCGAGGTGGAATCAAGTAAATAACCAATACACTTTTCGACACCACACAGAG
TTGCACGGACGGTGGCGTACCTCTACGCTCGCGCTCTTCACGCGCTGGACGACCG
CACGCATGAGCCCGGGTGGCTTGGTCTGGGCTGCAAAAATGCACAACAAACAAG
TATCAGACGCTCATGGATGCACACGCGCTCCCAAGCACGCTCAGACTAAATATTA
CAGTAGCTCGTATCTGATAAGATATCGAGACATACCGCTCAACTCACCCGCAAAC
TGCGCCCCGCCAGGTGATGCGCACAGGGCCCCACCATGCGATCCATCGCATCGCT
CCTCGAGGGCGCTATCACGTGGCCGGAGAGCGTTCACAGCGTACGCCACTGTATC
TGGGCGGTATGCGGTCCGTCAACATGGAGACAGATACCCGCACCACCACCTTGC
AAGCTCTTCCATATTGGAAGTAGAAAATTGTAATTGTATCATCGCACGAGGGGCC
AACTTGCCGTCGGCGAGCTGGGCGACGAACACCACCTGGACGTTGTCGAGACTC
GCTCGTGCCGTGCGCCGGGCCGCTGGGTATCCAGACCGTCGCC

SEQ ID NO: 93

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
TCGACGGCCATCATCGAGCAGGTGTGGGGCCTTGGTGGCGCGGLCGCGGGGCCCC
AGGGCGTCGCAGGCATTGATGGCACTCTGAGACTTTCGCACGCGCATGAGGGAC
CCCATCAAGAGAAGAGTGTGTCTTTATGTCCCCATTCATGATGATGTATCTTGTG
ATTGTCGCAGTTTGGCAAGTTTAACCGGATCGCCGCTCCAGGTGTGGCGTGGCGG
ATTTTTCTAGGGGTGCTTGAGCAGTCG

SEQ ID NO: %4

Prototheca moriformis SulfRed Sulfite reductase promoter/5’UTR
GGCCCAGGGCCCTGCGGATGGCCCACACCAGATCTAGCCTCTCTTATGCCATGCC
CGCCTCGCTGCCCGTCGTATCCCCCCGCCGATCCGCGCGTAGGGGACCGCGGCCT
GACCCACGCCACGAAAGAGCTTTGCTCCTCAATTTCTCGCCAACAGAACCGTATC
AAACGCTCAACGCCTATCCCGAACAATCCGTATTCACACCAAATCGAGTATACCG
GACTGGTTTGCCTAGTCTTGAAGGAAATGATCCCGTCCATGCTCGGAAGGGGGA
GCGGGCGGAGGATCCTACTCATCTCTGAAATGGGATTGGTCCGAAGATGGGTTG
GGCAAGCACGTGCCAAACCCCAGCGAGTTGCTGACGAGCAGGCTCATCCAATCC
CCCGGCGAATCCTCCCTCACGCCCCGCATGCATACAAGTCCCTCCCACACGCCCC
CTCCCATCCATTTTCGCCTGGTCCGAACGCGAGCGGCGTCGAGGCGGACCACTTG
CTCCGCAGCGCCGTCTGGGTCTCCACCCCACAGCGGCTTTGCTGCCAGAGGCACC
CCCCTTGCCCCACCTCCTCTTGCAGCC

SEQ ID NO: 95

Prototheca moriformis SugT Sugar tranporter promoter/S”UTR
CCAGGCAGGCGGTAGGGTTGCCGATTGCTTGAGCGAATTGGAAGATATAATTTTT
TGTGGTGTCCCTGGACGCTGTTTGTGGCGCTCCTTTTTGGAGAAGATTGCGTGGG
GGAGCTTTCCATGTACCACGCTTCCTTCTGAAAGGATTCTGGCCGAGTCCTGATG
AGCCCAAAGAAAACACCTGCCTTTCAGTGCTGGCACTCTGAAAACGTCAACAGA
TGATTATACATGTCACAAAAGGCAGCCGATTAGGAACGGGAGCTCTGGCCGTTC
GTTTGGCTGCCTGGGCTGATTGAAGTGATCCACCCTGTTCGAATGAAGGCGGTCG
AGTCGAATTATCGACCGGAGCTGTCGGGAAGGCGTCCGGGGCAGAGTGAGGTGC
TGCGGCCTGGTTGTCGTTCAAAAAGACCCCGGTAGCCCAACAATCACGAACGAA
AGGAATATAATTGCTTGCATACTATACATTCAGTTTCTATGTGGCGGGTAGACAA
GTCTCATGGGCTTCTAAAGGCTGTCCCTTGAAGGCTACTTATAAAAACTTGCTGC
GCCATGGCACGGATCGCGCTTGCGCAGGCTGCAACCCTGCGCGCAAGGTCAAAT
ACACAGCAAAAGATACTAACAGAATTTCTAAAAACATTTAAATATTTGTTTCGAC
CAGCCAATTGTGGTCGTAGGCACGCAAAAGACTTTGTTTTGCGCCCACCGAGCAT
CCACGCTGGCAGTCAAGCCAGTCCGATGTGCATTGCGTGGCAGCATCGAGGAGC
ATCAAAAACCTCGTGCACGCTTTTCTGTCAATCATCATCAACCACTCCACCATGT
ATACCCGATGCATCGCGGTGCGCAGCGCGCCACGCGTCCCAGACCCGCCCAAAA
ACCCAGCAGCGGCGAAAGCAAATCTTCACTTGCCCGAAACCCCGAGCAGCGGCA
TTCACACGTGGGCGAAAACCCCACTTGCCCTAACAGGCGTATGTCTGCTGTCACG
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ATGCCTGACAACGGTATTATAGATATACACTGATTAATGTTTGAGTGTGTGCGAG
TCGCGAATCAGGAATGAATTGCTAGTAGGCACTCCGACCGGGCGGGGGCCGAGG
GACCA

SEQ ID NO: 96

Prototheca moriformis Amt03-Ammonium transporter promoter/5’UTR
GGCCGACAGGACGCGCGTCAAAGGTGCTGGGCGTGTATGCCCTGGTCGGCAGGT
CGTTGCTGTTGCTGCGCTCGTGGTTCCGCAACCCTGATTTTGGCGTCTTATTCTGG
CGTGGCAAGCGCTGACGCCCGCGAGCCGGGLCGGCGGCGATGCGGTGTCTCACG
GCTGCCGAGCTCCAAGGGAGGCAAGAGCGCCCGGATCAGCTGAAGGGCTTTACA
CGCAAGGTACAGCCGCTCCTGCAAGGCTGCGTGGTGGACTTGAACCTGTAGGTCC
TCTGCTGAAGTTCCTCCACTACCTCACCAGGCCCAGCAGACCAAAGCACAGGCTT
TTCAGGTCCGTGTCATCCACTCTAAAACACTCGACTACGACCTACTGATGGCCCT
AGATTCTTCATCAACAATGCCTGAGACACTTGCTCAGAATTGAAACTCCCTGAAG
GGACCACCAGAGGCCCTGAGTTGTTCCTTCCCCCCGTGGCGAGCTGCCAGCCAGG
CTGTACCTGTGATCGAGGCTGGCGGGAAAATAGGCTTCGTGTGCTCAGGTCATGG
GAGGTGCAGGACAGCTCATGAAACGCCAACAATCGCACAATTCATGTCAAGCTA
ATCAGCTATTTCCTCTTCACGAGCTGTAATTGTCCCAAAATTCTGGTCTACCGGGG
GTGATCCTTCGTGTACGGGCCCTTCCCTCAACCCTAGGTATGCGCGCATGCGGTC
GCCGCGCAACTCGCGCGAGGGCCGAGGGTTTGGGACGGGCCGTCCCGAAATGCA
GTTGCACCCGGATGCGCGGCGCCTTTCTTGCGATAATTTATGCAATGGACTGCTC
TGCAAATTTCTGGGTCTGTCGCCAACCCTAGGATCAGCGGCGTAGGATTTCGTAA
TCATTCGTCCTGATGGGGAGCTACCGACTACCCTAATATCAGCCCGGCTGCCTGA
CGCCAGCGTCCACTTTTGCGTACACATTICCATTCGTGCCCAAGACATTTCATTGTG
GTGCGAAGCGTCCCCAGTTACGCTCACCTGTTTCCCGACCTCCTTACTGTTCTGTC
GACAGAGCGGGCCCACAGGCCGGTCGCAGCC

SEQ ID NO: 97

Prototheca moriformis Amt(2-Ammonium transporter promoter/5"UTR
TCACCAGCGGACAAAGCACCGGTGTATCAGGTCCGTGTCATCCACTCTAAAGAG
CTCGACTACGACCTACTGATGGCCCTAGATTCTTCATCAAAAACGCCTGAGACAC
TTGCCCAGGATTGAAACTCCCTGAAGGGACCACCAGGGGCCCTGAGTTGTTCCTT
CCCCCCGTGGCGAGCTGCCAGCCAGGCTGTACCTGTGATCGGGGCTGGCGGGAA

AACAATCGCACAATTCATGGCAAGCTAATCAGTTATTTCCCATTAACGAGCTATA
ATTGTCCCAAAATTCTGGTCTACCGGGGGTGATCCTTCGTGTACGGGCCCTTCCCT
CAACCCTAGGTATGCGCACATGCGGTCGCCGCGCAACGCGCGCGAGGGCCGAGG
GTTTGGGACGGGCCGTCCCGAAATGCAGTTGCACCCGGATGCGTGGCACCTTTTT
TGCGATAATTTATGCAATGGACTGCTCTGCAAAATTCTGGCTCTGTCGCCAACCC
TAGGATCAGCGGTGTAGGATTTCGTAATCATTCGTCCTGATGGGGAGCTACCGAC
TGCCCTAGTATCAGCCCGACTGCCTGACGCCAGCGTCCACTTTTGTGCACACATT
CCATTCGTGCCCAAGACATTTCATTGTGGTGCGAAGCGTCCCCAGTTACGCTCAC
CTGATCCCCAACCTCCTTATTGTTCTGTCGACAGAGTGGGCCCAGAGGCCGGTCG
CAGCC

SEQ ID NO: 98

Protoheca moriformis Aat-01 Amino Acid Transporter promoter/5"UTR
CGAAGGGGTCTGCATCGATTCGCGCGGTCTGGAGGCCAGCGTGACTGCTCGCGA
AAATGCTCTGCCGTGTCGGGCTCTGGCTGGGGCGGCCAGAGATCTCACCGTGCCA
CACGCAACTGCCGCACTCTGTGCCCGCCACCTGGCGCGCACATGCGACCTCTTCC
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CCGTCATACCCTCTCCTCATGTGATCTTTCCACACGAGTGACGCAGGTGCGCGGA
GTGGAGGGAATCAGGACGTTTTCAAGGTACCTGCTCGAGCCGTACCAACAGCTG
CCGCCCGGCAAGGAAGAGATCGAGGCAGAGATTGCCCGGCTGGAGGCCCGGATA
ACGGAGCTCAAGAGCAAGCTGTCCGAGTGAGACCGCCCAGGTGCACGTGTCGAC
TCGCTATGACATGTACTCGACACAACATGAGGAATTCATCGAATTTGTAGGAAGC
GGGCATTGGTACGGGAGTGGGAAAGCGAAAAAACCTCCCTCCGGCAGTGCCATC
TGCCGGAGTCGAACGTTGATAGGGTTCTCGTGACAGGGTGTGACCTCTCAGCCTT
GCATCAATTAAACGCTATAGACATTATCAGTAACCGTGAATCCCGCATTGGATGC
CACCCGCGCGACCATTGGGGACCTGCATTACAGATCTAGGTGAGATGACAGCGA
GGCAACTTCGGCCCGCGGCCCAGCTTGCGGCGCACCAATATTGGTCACGGGAAG
CCACACACCGACCATAAATGAATACTTGTAAGCTATGTCAACCGATCAATGGCGT
CGAAAGTGTGCCACGAGGATCCATCTGGCGGGGCGGCGTGGCGCACAAGCGCAG
TCGCAATTTCTCGGACCCATCTGACCTAGGCCCAGCGCCGCGGGAGAAATCCCCG
GCGGGTCCTCCACGCAGTAACCCTAATGAGTATCGAGCGCCGACCATTTACACCA
TCGCCCCCGAAATCCTTCCGACATTATTATTATCTTTTAGATCTTGGAACAGACTC
TGCCAACC

SEQ ID NO: 99

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
GGGCGAATTGTTTGCCCAACCCTTCATCGCACACTGCCATTATAATGCATCTAGC
TCGGCGACAAGTTTAGAAAAGGCAGGCTGCATTGTTCCATTTCGCCGTGGCGGCG
TGGGTGCCCATTTTACGAGGTTTGGGCTCCCGGGCAGCGACCGAGCCAGGTCGA
GTCCCTCTCGCCCGTCGACAATGTTGCGAACCCCACAAGCGGCTAACAACAACTT
GATGGTACCTGTACACTGCCAATTCCTTCTTCCCCGGCCGAGGTTTACACGTGAT
GGCCATGGCTTCGCATTCAGGCCGACTTCCCATTCCGACTTTCCAGAGGGTCCGC
GGACGCTGGGGGTTGGCTGCCTGAGGCCCACCCTTTIGTTCCCCGCGTCCCGACAA
ACACAATTGCGTTACATAAGGGGGAGCCGCCCCCGTTCAGAGTGCAGAAATCTTT
CACTATATTTTCCAGTCGTCAGCGAAATCAAGT

SEQ ID NO: 100

Prototheca moriformis Aat03-Amino acid transporter promoter/5"UTR
GATGGTGGGGTGTCTGCCTTGGGUCTGGGTGATGGAGGCTGGTGGTGCGCGGGTTT
CCTGATGCATTCTATCTACGCAGTGTCATGGTGTCCATTCCACACACCAGTACAC
CCTTACACTAAGGATCCATCCCTCCTTCCCTCTTCAGGACTACATGGACCCCACG



AGCTACCGACCGGGCTTTCTCAAAAACGTCAAGGTCATGTTTGACATGCGGGACG
TGGTGGACGACGTGCAAGGTGCGTCCGGAGTGCGCGCAAATGAGCAAGTCGGGC
AATGTGTCGGGGTGGGCACCGGGGCTGGAGATCCGCGATCCCCGAGAAAACGCC
GTACCACCCCCCGCGCTATTCCCTCGATTGCGCGCAGATGTGGTGACCGACACGG
GGGACAACCTGGCGGACATGGGGCGCCGGACCTGGAAGCACGCCAAGTCGCACA
CGGGGAGGCTCGTGCAGTCCCCCCCATCGTACCTCAAGGGTCTCTTTGGTCGCGA
TCCAAAGTACGCTGGTGGCATGGCATGCCCGAAATGAACATCATGTGTGATCTCC
GATTGCCAATGGCCACCTCCACGGACCACCTTGCAGGCGGAAGCGCAATCCAGG
GCCCGAGCCTGACGAGGACGGAGACTCCTCGTCCAGCGCGGGGTCCCCGACCCG
ACGCAGCAGCCGACCCCTGCTAACCCGGCAACGATCGGACCAGCAACCTTGCTG
TAGTTCCGATCCGTGATGACGGGCATTGCCGCCGCTCGATCCGCTTTGATGACTG
TCTATTATTTGCGCGGAGCCCCCTCGGAACCCTACCCCGCTCTTGCAAGCCCCTTG
CATCGGAGATCCTCGTGCGCCCGCCATGACCCCACTGGATTGCCCAACATCCTTC
TTTATCGTGTAAAATGTGATTCCTCGGCTGCAATCGACTGGCCTTCGCTTCTGGCC
CCAAGAGGGCTCGAACGTGCGGCAGCGAGGGCGCTGACACACCCAAGCCCTAGG
GCTTTCAACGTCGGCTGCCAGGCCGGATAGGGGGATCGCCTCCTTTCCACCACCC
ACCTACGAGGGATTCGAGTCGGCTTCCAGCTCAGCTATTCGGCCGUGCCCCCGGC
CCTGCAGACGTCCTCCAGTTTCCGAACAGGTCGCTCTCAGAACACCTGCCGCGGC
TGCGATACGGCAGGCTCTCAAAGCGTCGAC

SEQ ID NO: 101

Prototheca moriformis Aat04-Amino acid transporter promoter/5’UTR
CGCGTGGAGCGGTGCGTGCGGATGCCGCGCGCCTGCCAAGGCCTTTTGTATGCCT
GGCCTGGGAAGTTTCCTGACTGAAGCATCTTCAAGATGCTCTCTCACGACCAGCG
ACACCAACACCGTCACTTTTTGCCCCTCCTGCCGCAGOGTGCCACTTTCTACTTTGA
CGTCTTCTCCAGGCGGTACATTGCGGGACTGAGCGCCAATTCGGCCAAGAACAG
CGCTGTCGACTTGAGGAGGCAGGGGTCCGTCGACTCTGCCGAGTGACACGCCTTC
GACCCGACTGTACTACGGCCTGCTGAAGAGTGGGTCTCGCCGGCCGGCGTGACC
GGCCCTGTGCCCACAATCGACCATCTATTCGCTCCTTGTCATCTGGCGCCGTCAAT
TGCCCGCGACTTGACGGCAACTGGCTCGATCGAGTCGTATTGAAAAAGCACGTTT
TGTCCTACAGGGCCGCGGTCCGTTACCAACGTGGTTCTCGTTAGGTTTITCGTCGG
GCGGTGGTGCGCGAACTGTCCGATGCCATCCCGGCAAACCCCAGCAAGGTCGCC
AGTCTGGTTCTGACGCAATAGAGTGCGTTTTGGGCCAGTCTAAAAATTCGTCTGG
CATGACGTGGCTCCACATCGTACCCGGAGCCYGCCTTGGTAATGTGAGGCACCGG
TGCCAACTCCATTATGGCAGGCATCGAGCGCGCAGGTGAGTACATGACCTTCCGT
GAATTGGGAAGGCGAGCTTGTGTAACGCCTGCGATCGTGCCAGTGAGGCATCGT
AAACTCAAAATATTTTGTAGAAAGTGTCTGATGCCTGGTGAGGCTGCGTAGGGCA
AGGGCAAGCCCTTGGCAGATGGGTAATGGGTCCGGACCTCACAACAGCAACCCC
GCGTCCCCCTTAGGGCCCCTGAGGCTCGATGGCAGGGCCAGCGAGCCCGCGGCC
AAAGGGCGCCATCCCACGGTCGCCCAACGACTCCACGGGTCCTATACCTCATCTT
GAATGGCACTAAAAACTATAGAATATCGGGCACTGGTGGGCGTCTGGGGTACAG
CTGGCCGAGCGCAGTGGCAAACCCTAGGTCCCGCCTCAAGGGCGATTCCCGGGT
CAATGACACGCAAGCAAGATCACATGGCGCGGTCCGCCTCGCGGCTCCACACCC
AGGCCCTAGTTTCGCAACCCATAAATATCGCCCCGATACCATCATAAGCCAGCAA
ATAATTTTTTATCAGAGTTCCAAACCTCCTCAGCTGTGGGAAACCAGCCCACTCT
GAACG

SEQ ID NO: 102
Prototheca moriformis Aat05-Amino acid transporter promoter/5” UTR
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CCGAGCAGTTCATGGCCAAGTACAAGGACTAGAGACCGGAGGTCGGTAGGCTGA
ATGGAGCTGGCGTCGTCGTGCGCGACGTGCACGCGATGCGATACTACGACCCCA
CAAACGCATGCCTCCCATCTTGATGCCTTTCCGGCCATTTATACTATTTCTCATTT
CGCTGTAACATCTTGAATAATAGAATTGCCCTGTGTCAAGTGGATTCCAAGAAAT
ATTCTGTCCCAACAAAACAACCCAACCTGAAAACAACCTCAAATACCACCAGCC
CTGCCCACCTGCCCAGTACACTTTTCCAATACCATCTCCCTACCTTCACGCGCAAG
CGGCACCCATGCGCGACCAGGCTCGAAAGGATTTCACGACTCAGGACGAGCGAG
TGGCGGCGCGACCGCCTGCCTGTTCGTCACGTGCCGTACGTCGGCGACCGCTAGA
GCTTTGCCTGGCAACCCCCGGCTTCGTCAACCCGGCCAGCCAGGATCTCGACCAC
TCTACCGCGAAATCGCCTCAAGAAGTCGCCAAAAGTGCCGTACACCATGCTTCGC
AGCGCTGTTCAAACTTGATGCCAATCTTGACAATCAGGTTGCTCGTTGGCTGCGT
CCACATCGGCCGTGATTGCAGCAGGCGGGGATCGGACACGGAGGACGCGGCOTC
ACGCCGCGAACGCAGCCCGTAACTCTACATCAACGCGATATGTTGCGTAATCCCG
CCCGGCTGCGCATTGTGACAACCCATTCGCGATGGATGGTCGGAAAATGGTGTGC
CAACTGCCCTGAGGGACTCTCTCGCGAAACGGGCACGTCCCTGTATCCGAAACTG
TGGCATGGCCTTGTCGACCACGCAAGCACGTGGACCCTAACACCACGAAAATAA
GTAAAAAAGGTTGACATCCTCTACGAGCGAATTIGTTIGCTCGACCCTTCATCGCA
CACTGTCATTATAATGCATCTAGCTCGGCGACAAGTTTAAAAAAGGCAGGCTGCA
TTATTCCATTTTGCCGTGGCGGCATGGGTGCCCATTTTATGAGGTTTGGGCTCTTG
GGCAGCGACCGAGCCAGGTTGAGTCCCTCTCGCCCGTCGACAACGTTCCAAAGC
CCATAAGTGGCTAATAAACAACTTGATGGTACCTGTACACTGCCAGTTCCTTCTT
CCCCGGCCGAGGTTTACACGTGATGGCCATGGCTTCGCGTTTCAGGCTGACTTCC
CATTCCGACTTTCCAGAGGGTCCGCGGACGCCGGGGGTTGGCTGCGTGAGGCCC
ACCCCTTGTTCCCCGCGTCCCGACAAACACAATTGCGTTACATAAGGGGGAAGCC
GCCCCCCGTTCAGAGTGCAAACATCTTTCATTATATTTTTCAGTCGTCAGCGAAAT
CAAGTATGTCGCTGACAGGCATGAAGGCC

SEQ ID NO: 103
KE858 Homologous recombination construct SZ725

GCCCTTTGTCATCGTTGGCATGCTTITITGCGTATGTACCATATGTTGAATGTATAA
TACGAACGGTTGACCGTCTGAGATGCGAGCTTTGGGTCTTGTCAAATGCGTGGCC
GCACGGCTCCCTCGCACCCAGCCCCGAGGCGTCGCGCACCTGGCGAGGAGCAGA
CCCACGCCAAGAAAGTCTAGTCCAGCATGTAACAACATCAGGCAATGTGACGTT
TTCGGTTCCCGATTTCTCTGCCGCTCTTTGACGGCAGGCACGGGCGAGCAACCGG
CGGCGCTCGCGTCAGGCACGATGGATGCGGCGCTGCCCACCTGTCAATGTACCCC
ACCAGTCTGTCGATCGCTACAAGCAACCTTGTGCTCCACATTCCCACTTGCAGAC
AGTCTAGTCGATTTTGCCAAGCTGGATGTGAGGATTGGCCATATCTTGGAGGCCA
AGATTCACCCGGATGCTGATGGGTACGTACGCGAGCCAGGCAGGCAGCTGCGTT
GACTTTCTGATTGGCACAAAGCTTTGGCTACTCTCAATACCAACCACGTGCCCCT
TCTGCACACCTGCTTCCTTCTGATGACCACTCGCCACGCATGTCGCAGTCTGTACG
TCGAGCAGATCGACCTCGGCGAGGAGGGGGGCCCTCGCACCATCGTGAGTGGCC
TGGTCCGGCACGTGACCCTGGAGGACCTTGTCGGCCGGCGGGTGGTGGTGCTGG
CCAACCTCAAGCCTCGGAGCATGCGCGGGGTCAAATCGGCTGGGATGCTGCTCT
GCGCCGCCAACGCGGATCACACCGCGGTGGAGCCGCTGCGGGTCCCGGACGCCG
CCGTGACGGGGGAGCGGGTCTGGGCGGGGGACGAGGCACTCCTGTCCACGGAGC
CTGCCACACCCAATCAGGTAAGGACACGTTATTGGTGCGCATGGTGCGAATGCGT
GGTCTGACCTGCTGTGGGTATGTGTTGTGGGATTGGAAACCGAATGAGGGCCGTT
CAGGATTGAGCCCTTGGCCCCACCCTGCTCATCCTCTCACGCCCGCAGGTCCAGA
AGAAGAAAATCTGGGAGGCAGTACAGCCGCTGCTGAGAGTGAACGCCCAGGGG
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ATCGCTACTGTGGCAGGAGAGGCTATGGTGACCAGTGCGGGGLCACTGACCGCG
CCCACGCTGGTTGACGCCGCGATTTCCTGACGCGAGCGACTGATTCTTGACCTTT
GAGAAGCCACCACAGCACCATTTTCATTGTTCATCCTTGATTTCAGTACGACTTCT
CACCATTTCAGTACTGTAGGACCCCCAAAATAGTGTGATCACGCTCGCAAGGCAC
CTGTGTGATCACGGGGAAGGGCGAATTCCTTTCTTGCGCTATGACACTTCCAGCA
AAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGA
TGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCC
AGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGA
GCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACT
CGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTICTTCGTTITCAGTCAC
AACCCGCAAACGGCGCGCCATGCTGCTGCAGGCCTTCCTGTTCCTGCTGGCCGGC
TTCGCCGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCCGACCGCCCCCTG
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: 104
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Homologous recombination: Targeting cassette for disruption of Prototheca moriformis
stearoyl ACP desaturase coding region (B-tubulin driven suc2 cassctte)

TTTGGCCCCGCTTTCCAGCTCCGGATCTGCTGGCGTCCGCCGCGAGACGTGACAT
CGCACGTCGCCGGGAGCGCCAGCTTGATCACTTGGCAGGGGGCCGTGCTCTACA
AATACCAGGCCCCGCGGCGGTCAGTTCGCACATCCAATACCTGCCGAGCCATCTT
GCCTACACTTTTTATCGACTCCTCTACTCTGTTCGCGAGAGCGCTCGGTCCAGGCT
TGGAATTCGCCGAATTCAGCTCGATCAGTCGCTTCTGCAACTGATCTCGGCCGTT
CGCAGACTGCCTTTTCTCAGCTTGTCAGGTAGCGAGTTGTTGTTTTATATTTATTC
GATTTCATCTGTOGTTGCATGTCTTGTTCGTGCTGTGCGTTCTTTCTGGGCCGCGCT
GTCGGGTCGCATGGGCTAGCTGTACTCATGTTAGTCATGCCGGTCCGACCTTGTT
.CGAGGAAGGCCCCACACTGAGCGTGCCCTCTTTCTACACCCCTTGTGCAGAAATT
AGATAGAAAGCAGAATTCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGG
GCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGAC
CCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGC
GCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAA
GCCATATTCAAACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGT
GATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCA
AACGGCGCGCCATGCTGCTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGC
CAAGATCAGCGCCTCCATGACGAACGAGACGTCCGACCGCCCCCTGGTGCACTTC
ACCCCCAACAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTACGACGAGAAG
GACGCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGE
ACGCCCTTGTTCTGGGGCCACGCCACGTCCGACGACCTGACCAACTGGGAGGAC
CAGCCCATCGCCATCGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCA
TGGTGGTGGACTACAACAACACCTCCGGCTTCTTCAACGACACCATCGACCCGCG
CCAGCGCTGCOGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTA
CATCTCCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCC
GTGCTGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGAGC
CCTCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGA
TCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGA
GGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAG
CAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAACCCCGGCGCCC
COGGCCOGGCGGCTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTT
CGAGGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGC
CCTGCAGACCTTCTTCAACACCGACCCGACCTACGGGAGCGCCCTGGGCATCGCG
TGGGCCTCCAACTGGGAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCT
CCATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGA
GACGGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGG
CCCCTGGAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCTACAA
COGTCGACCTGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTC
AACACCACCCAGACGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCA
AGGGCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGT
CCTCCTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACC
CCTACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACG
ACCTGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTA
CTTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGAAC
GCCCTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGTTCTACATCGAC
AAGTTCCAGGTGCGCGAGGTCAAGTGATTAATTAACTCGAGGCAGCAGCAGCTC
GGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACA
CTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTITATCAAACAGCCTCAGTGTG
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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: 105
Homologous recombination: Targeting cassette for disruption of Prototheca moriformis
stearoyl ACP desaturase coding region (suc2 cassette alone)

TTTGGCCCCGCTTTCCAGCTCCGGATCTGCTGGCGTCCGCCGCGAGACGTGA
CATCGCACGTCGCCGGGAGCGCCAGCTTGATCACTTGGCAGGGGGCCGTGLT
CTACAAATACCAGGCCCCGCGGCGGTCAGTTCGCACATCCAATACCTGCCGA
GCCATCTTGCCTACACTTTITATCGACTCCTCTACTCTGTTCGCGAGAGCGCTC
GGTCCAGGCTTGGAATTCGCCGAATTCAGCTCGATCAGTCGCTTCTGCAACT
GATCTCGGCCGTTCGCAGACTGCCTTTTCTCAGCTTGTCAGGTAGCGAGTTGT
TGTITTTATATITATTCGATTTCATCIGTGITGCATGTCTTGTTCGTGCTGTGCGT
TCTTTCTGGGCCGCGCTGTCGGGTCGCATGGGCTAGCTGTACTCATGTTAGTC
ATGCCGGTCCGACCTTGTTCGAGGAAGGCCCCACACTGAGCGTGCCCTCTTT
CTACACCCCTTGTGCAGAAATTAGATAGAAAGCAATGCTGCTGCAGGCCTTC
CTGTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGACGAACG
AGACGTCCGACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGA
ACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACCTGT
ACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGG
CCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCAT
CGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTGGTGGAC
TACAACAACACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCT
GCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCT
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CCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCG
TGCTGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGA
GCCCTCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGAT
CGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTIC
GCCAACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAG
GTCCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCA
TCAACCCCGGCGCCCCGGCCGGCGGCTCCTTCAACCAGTACTTCGTCGGCAG
CTTCAACGGCACCCACTTCGAGGCCTTCGACAACCAGTCCCGCGTGGTGGAC
TTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAACACCGACCCGACCT
ACGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACTGGGAGTACTCCGCCTT
CGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTCTCCC
TCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAGG
CCGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCGCCA
CCAACACCACGTTGACGAAGGCCAACAGCTACAACGTCGACCTIGTCCAACA
GCACCGGCACCCTGGAGTTCCAGCTGGTGTACGCCGTCAACACCACCCAGA
CGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAG
GACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTT
CCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTACKT
CACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGACCT
GTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTAC
TTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGA
ACGCCCTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGTTCTACAT
CGACAAGTTCCAGGTGCGCGAGGTCAAGTGACCGACACGCCCCCGGCCCAG
GTCCAGTTCTCCTGGGTCTITCCAGAGGCCCGTCGCCATGTAAAGTGGCAGAG
ATTGGCCGCCIGATTCGATTTIGGATCCAAGGATCTCCAATCGGTGATGGGGAC
TGAGTGCCCAACTACCACCCTTGCACTATCGTCCTCGCACTATTITATTCCCAC
CTTCTGCTCGCCCTGCCGGGCGATTGCGGGCGTTTCTGCCCTTGACGTATCAA
TTTCGCCCCTGCTGGCGCGAGGATICTTCATTCTAATAAGAACTCACTCCCGC
CAGCTCTGTACTTTTCCTGCGGGGCCCCTGCATGGCTTGTTCCCAATGCTTGCT
CGATCGACGGCGCCCATTGCCCACGGCGCTGCCGCATCCATGTGAAGAAAC
ACGGAAGAGTGCGAAGACTGGAAGTGAATTAAGAGTATAAGAAGAGGTAC
CAAGGGATTCTCAGGTGCTCTTAGGAACGGCTTTTCCTTCGCCAAGAGAAAC
TGCTACTGCTCGTGTCGCCACGGTGGTCAAGCCGCCCCATCTGCGATCCACC
AGGCCCATCCGCGGACTCGCCGATCAGCCTGCTGGATCCGGACTGCCGACCTG
ACCGCTCGCATCCACCATTACAACCCTCCAATTGGACACCACTCCCACGTCC
TAAAGTTCACCATGCAAGCTGATCGATCGCATTCGCCGATGCACTCGCCTGC
CACAGAGGTGTGCGCTTCGGACTAGCCTGCAGGCGCCCCGAGGCCACCAGC
ATGCACCGATGGAAGCGGGCACGGCCGCTGCTCCAGGTCGCTGGCTCGCTC
AGACCCATAGCAACCTCCGCTGCGTCCCTAAATGTCACACAGAGCGTCTTTG
ATGGGTACGGATGGGAGAGAATCTGATTGGGCATTGCTGGTCCAGTGCAGG
AAGATGGCAAGTGCACAGTCAGTICATGCTGTACAAACTGGTGCCTCGTAGTA
TTGACTCGTATAGTGCATAGTATCATGCATGGTCGTTACTTGCAA
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SEQ ID NO: 106
UTEX 21, 22, 28, 257

TGTTGAAGAATGAGCCGGCGACTTATAGGAAGTGGCGTGGTTAAGGAATTTTCC
GAAGCCCAAGCGAAAGCAAGTTTTAAAAATAGCGATATTTGTCACTTTTTATGGA
CCCGAACCCGGGTGATCTAACCGTGACCAGGATGAAGCTTGGGTAACACCAAGT
GAAGGTCCGAACTCTTCGATCTTTAAAAATCGTGAGATGAGTTGCGGTTAGTAGG
TGAAATGCCAATCGAACTCGGAGCTAGCTGGTTCTCCCCGAAATGTGTTGAGGCG
CAGCGATGAATGACAAAACAAATAGTACGGTGTAGGGGTAAAGCACTGTTTCGG
TGCGGGCTGCGAAAGCGGTACCAAATCGTGGCAAACTCAGAATACTACGCTTGT
ATACCATTCATCAGTGAGACTGTGGGGGATAAGCTCCATAGTCAAGAGGGAAAC
AGCCCAGATCACCAGTTAAGGCCCCAAAATGACAGCTAAGTGGCAAAGGAGGTG
AAAGTGCAGAAACAACCAGGAGGTTTGCCCAGAAGCAGCCATCCTTTAAAGAGT
GCGTAATAGCTCACTG

SEQ ID NO: 107
Cuphea palustris thioesterase expression cassette

GAATTCCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGA
CGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCT
TCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGC
CAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACA
CCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCT
AAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACACTAGTATGGC
CACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTCGCTCG
GCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGCGCGCC
AGCATGCTGCTGTCGGCGGTGACCACGGTCTTCGGCGTGGCCGAGAAGCAGTGG
CCCATGCTGGACCGCAAGTCCAAGCGCCCCGACATGCTGGTCGAGCCCCTGGGC
GTGGACCGCATCGTCTACGACGGCGTGAGCTTCCGCCAGTCGTTCTCCATCCGCA
GCTACGAGATCGGCGCCGACCGCACCGCCTCGATCGAGACGCTGATGAACATGT
TCCAGGAGACCTCCCTGAACCACTGCAAGATCATCGGCCTGCTGAACGACGGCTT
CGGCCGCACGCCCGAGATGTGCAAGCGCGACCTGATCTGGGTCGTGACCAAGAT
GCAGATCGAGGTGAACCGCTACCCCACGTGGGGCGACACCATCGAGGTCAACAC
GTGGGTGAGCGCCTCGGGCAAGCACGGCATGGGCCGCGACTGGCTGATCTCCGA
CTGCCACACCGGCGAGATCCTGATCCGCGCGACGAGCGTCTGGGCGATGATGAA
CCAGAAGACCCGCCGCCTGTCGAAGATCCCCTACGAGGTGCGCCAGGAGATCGA
GCCCCAGTTCGTCGACTCCGCCCCCGTGATCGTGGACGACCGCAAGTTCCACAAG
CTGGACCTGAAGACGGGCGACAGCATCTGCAACGGCCTGACCCCCCGCTGGACG
GACCTGGACGTGAACCAGCACGTCAACAACGTGAAGTACATCGGCTGGATCCTG
CAGTCGGTCCCCACCGAGGTGTTCGAGACGCAGGAGCTGTGCGGCCTGACCCTG
GAGTACCGCCGCGAGTGCGGCCGCGACTCCGTGCTGGAGAGCGTCACGGCCATG
GACCCCTCGAAGGAGGGCGACCGCTCCCTGTACCAGCACCTGCTGCGCCTGGAG
GACGGCGCGGACATCGTGAAGGGCCGCACCGAGTGGCGCCCCAAGAACGCCGGL
GCCAAGGGCGCCATCCTGACGGGCAAGACCAGCAACGGCAACTCGATCTCCTGA
CTCGAGTTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGG
ACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAAT
ATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCT
TTTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTT
CCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTAT
CCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGC
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TCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATG
CACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTT

SEQ ID NO: 108
Codon-optimized Ulmus americana thioesterase

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

SEQ ID NO: 109
Dual transformation construct: suc2 sucrose invertase:: Cuphea hookeriana C8-10
thioesterase

ggtaccctttettgegetatgacacttccagcaaaaggtagggegggctgegagacggcetteccggegetgeatgeaacaccgatg
atgcttcgaccccccgaagetectteggegetgeatgggegctecgatgecgcetecaggeegagegeigtitaaatagecaggece
ccgattgcaaagacattatagegagctaccaaagcecatattcaaacacctagatcactaccacttctacacaggecactegagett
gtgatcgeactccgctaagggggcgectettoctettegtttcagtcacaacccgcaaactctagaatatcaATGCTGCTGCAG
GCCTTCCTGTTICCTGCTGGCCGGLTTCGCCGCCAAGATCAGLGCCTCCATGACGAACGAGACGTCCG
ACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTACG
ACGAGAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACGC
CCTTIGTTCTGGGGCCACGCCACGTCCGACGALCTGACCAACTGGGAGGACCAGLCCATCGCCATCGC
CCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTGGTGGACTACAACAACACCTCCGGC
TTCTTCAACGACACCATCGACCCGCGCCAGCGCTGCGTGGCCATCTGGACCTACAACACCCCGGAGT
CCGAGGAGCAGTACATCTCCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACC
CCGTGCTGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAA
GTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCTGAA
GTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCCGG
CCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAAC
CCCGGCGLCCCGOULGGLGGLTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTTICG
AGGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTT
CAACACCGACCCGACCTACGGGAGCGCCCTGGGLATCGCGTGGGLLTCCAACTGGGAGTALCTCLGC
CTTCGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGT
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ACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAGGCCGAGLLGATCCTIGAACATCAGCAALG
CCGGCCCCTGGAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCTACAACGTCGACC
TGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGACGATCTC
CAAGTCCGTGTTCGCGGACCTCTCCCTCTOGTTCAAGGGLCTGGAGGACCCCGAGGAGTACCTCCGC
ATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTG
AAGGAGAACCCCTACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGAC
CTGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTACTTCAACGACGGLG
ACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGAACATGACGAC
GGGGGTGGACAACCTGTTCTACATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGAcaattggeageage
agctcggatagtatcgacacactctggacgctggtegtgtgatggactgttgecgecacacttgetgecttgacctgtgaatatc
cctgecgcttttatcagacagecteagtgtgtttgatetigtgtgtacgegettttgecgagttgetagetgettgtgetatttgegaa
taccacccccageateccctteectegttteatategettgeatcccaaccgeaacttatetacgetgtectgetatecctecageget
gctectgetectgcteactgeccctegeacagecttggtttgggceteegectgtattctectggtactgeaacctgtoaaccageact
gcaatgctgatgcacgggaogtagtgggatgggaacacaaatggagqateccgegtctcgaacagagegegeagaggaa
cgctgaaggtctegectctgtegeacctcagegeggeatacaccacaataaccacctgacgaatgegcttggttettcgtecatt
agcgaagcegtecggticacacacgtgecacgttggegaggtggcaggtgacaatgatcggtggagcetgatggtcgaaacgtt
cacagectagggatatcgaaticegectgcaacgeaagggeagecacagecgetcccacccgecgetgaaccgacacgtgettgg
gegeetgeegectgectgeegeatgettgtgetggtgaggetgggeagtgctgeecatgetgattgaggettggttcatcgggtggaa
gettatgtgtgtgctgggctigeatgecgggeaatgegeatggtggcaagagggeggcageacttgetggagetgecgeggtgect
ccaggtggticaatcgeggeagcecagagggatttcagatgategegegtacaggtigageageagtgtcageaaaggtageagtt
tgccagaatgateggttcagetgttaatcaatgccagecaagagaaggggtcaagtgcaaacacgggeatgecacageacgggea
ccggggagtggaatggcaccaccaagtgtgtgegagecageategecgectggetgtttcagetacaacggeaggagtecatecaa
cgtaaccatgagctgatcaacactgcaatcategggegggegtgatgeaagceatgectggegaagacacatggtgtgeggatgct
geeggetgetgectgetgegeacgeegttgagttggcageaggctcagecatgeactggatggeagetgggetgecactgeaatgt
getggataggatgeaagtggagegaataccaaaccctetggetgettgetgggttgeatggeategeaccatcageaggagegea
tgcgaagggactggececatgeacgecatgecaaaccggagegeaccegagtgtecacactgtcaccaggeccgeaagetttgcag
aaccatgctcatggacgcatgtagegetgacgicectigacggegetectetegggigtgggaaacgcaatgeageacaggeage
agaggeggeggeageagageggeggeageageggegggggecacccttettgeggggtegegecccagecageggtgatgeget
gatcccaaacgagttcacattcatttgeatgectggagaagegaggetggggecttigggetggtgcagecegeaatggaatgeg
ggaccgccaggctageagceaaaggegecteecctactecgeategatgttecatagtgeattggactgeatttgggtggggeggec
gectgtttctttegtpttgcaaaacgegecagetcageaaccetgtecegtgggteceecgtgecgatgaaategtgtgcacgecgat
cagctgattgeceggetegegaagtaggegeectectttetgetegeectetetecgtecegecactagt ATGGCCACCGCATC
CACTTTCTCGGCOTTCAATGCCCGCTGCGGCGACCTGLGTCGLTCGGLGGGCTCCGGGCCCCGGLGL
CCAGCGAGGCCCCTCLCCGTGCGCGGGLGCGLLCAGCTGCCCGALTGGAGLCGCCTGLTGACCGLC
ATCACCACCGTGTTCGTGAAGTCCAAGCGCCCCGACATGCACGACCGCAAGTCCAAGCGLCCLGALCA
TGCTGGTGGACAGCTTCGGLCTGGAGTCCACCGTGCAGGACGGCCTGGTGTTCCGCCAGTCCTTICTC
CATCCGCTCCTACGAGATCGGCACCGACCGCACCGCCAGCATCGAGACCCTGATGAACCACCTGCAG
GAGACCTCCCTGAACCACTGCAAGAGCACCGGCATCCTGCTGGACGGCTTCGGCCGCACCLTGGAG
ATGTGCAAGCGCGACCTGATCTGGGTGGTGATCAAGATGCAGATCAAGGTGAACCGCTACCCLGLC
TGGGGCGACACCGTGGAGATCAACACCCGCTTCAGCCGCCTGGGLAAGATCGGLATGGGLCGCGA
CTGGCTGATCTCCGACTGCAACACCGGCGAGATCCTGGTGCGCGCCACCAGCGCCTACGCCATGATG
AACCAGAAGACCCGCCGCCTGTCCAAGCTGCCCTACGAGGTGCACCAGGAGATCGTGCCCCTGTTC
GTGGACAGCCCCGTGATCGAGGACTCCGACCTGAAGGTGCACAAGTTCAAGGTGAAGACCGGCGA
CAGCATCCAGAAGGGCCTGACCCCCGGCTGGAACGACCTGGACGTGAACCAGCACGTGTCCAACGT
GAAGTACATCGGCTGGATCCTGGAGAGCATGCCCACCGAGGTGCTGGAGALCCCAGGAGCTGTGCTC
CCTGGCCCTGGAGTACCGLCGCGAGTGCGGLCGLGACTCCGTGCTGGAGAGCGTGACCGLLATGG
ACCCCAGCAAGOTGGGCGTGCGCTCCCAGTACCAGCACCTGCTGLGCCTGGAGGACGGCACCGLCA
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TCGTGAACGGCGCCACCGAGTGGCGCCCCAAGAACGCLGGLGCCAACGGCGCCATCTCCACCGGLA
AGACCAGCAACGGCAACTCCGTGTCCATGGACTACAAGGACCACGACGGLGACTACAAGGACCALG
ACATCGACTACAAGGACGACGACGACAAGTGActcgaggeageageagctcggatagtatcgacacactctgga
cgctggtegtgtgatggactgttgecgecacacttgetgecttgacctgtgaatatecctgecgetittatcaoacagectcagtgt
gtttgatcttgtgtgtacgcegcettttgegagitgetagetgcettgtgetatttgegaataccacccccageateeccttecectegttte
atatcgcttgeatceccaaccgeaacttatctacgetgtectgctatecctecagegetgetectgetectgeteactgecectegeaca
gccttggtitgggceteegectgtattctectggtactgeaacctgtagaccageactgeaatgetgatgcacgggaagtagtggg
atgggoacacaaatggoaagctt

SEQ ID NO: 110
Dual transformation construct: suc2 sucrose invertase:: Umbellularia californica C12
thioesterase

ggtaccctttettgegetatgacactticcageaaaaggtaggegegggetgegagacggettcceggegetgeatgeaacaccgatg
atgcttegaccecccgaagetecttcggggetgeatgggepeteegatgecgetecagggegagegetgtttaaatagecaggeee
cegattgcaaagacattatagegagcetaccaaagecatattcaaacacctagatcactaccacttctacacaggecactegagett
gtgatcgeactecgetaagggggegecteticctettegtttcagtcacaacccgcaaactctagaatatcaATGCT! GCTGCAG
GCCITCCTGTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGLGCCTCCATGACGAACGAGALGTCCG
ACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTACG
ACGAGAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACGC
CCTTGTTCTGGGGCCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGL
CCCGAAGCGCAACGACTCCGGLGCCTTCTCCGGCTCCATGGTGGTGGACTACAACAACACCTCLGGC
TTCTTCAACGACACCATCGACCCGCGCCAGCGCTGLGTGGCCATCTGGACCTACAACACCCCGGAGT
CCGAGGAGCAGTACATCTCCTACAGLCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACC
CCGTGCTGGLCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAA
GTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCTGAA
GTCCTGGAAGCTGGAGTCCGLGTTCGCCAACGAGGGLTTCCTCGGCTACCAGTACGAGTGCCLCGG
CCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAAC
CCCGGCGLCCCCGGCCGGCGGLCTCCITCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTTCG
AGGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTT
CAACACCGACCCGACCTACGGGAGCGCCCTGGGCATCGCOTGGGCCTCCAACTGGGAGTACTCCGL
CTTCGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGT
ACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAALG
CCGGCCCCTGGAGLCGGTTCGCCACCAACACCACGTTIGACGAAGGCCAACAGCTACAALGTCGACC
TGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGACGATCTC
CAAGTCCGTGTTCGCGGACCTCTCCLTCTGGTTCAAGGGCCTGGAGGACCCCGAGGAGTACCTLCGL
ATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTTCCTGGACCGLGGGAACAGCAAGGTGAAGTTCGTG
AAGGAGAACCCCTACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGAC
CTGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTACTTCAACGACGGCG
ACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGAACATGACGAC
GGGGGTGGACAACCTGTTCTACATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGA aattggcageag
cagcteggatagtatcgacacactetggacgcetggtegtgtgatggactgttgeegecacacttgetgecttgacctgtgaatat
ceetgecgcettttatcaaacagectcagtgtgtttgatettgtgtgtacgegcettttgegagttgetagetgcetigtgetatitgega
ataccacccccageatccecttecectegtttcatatcgetigeatcccaaccgeaacttatetacgctgtectgetateccteagege
tgctectgctectgeteactgecectegeacagecttggtttgggceteegectgtattctectggtactgeoacctgtaaaccageac
tgcaatgctgatgecacgggaagtagtgggatgggaacacaaatggaggateccgegtctcgaacagagegegeagaggaac
getgaaggtcetegeetetgicgeacctcagegeggcatacaccacaataaccacctgacgaatgegettggticticgtecattageg
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aagegtecggticacacacgtgecacgtiggegaggtgrcaggtgacaatgateggtggagetgatggtegaaacgttcacagect
agggatatcgaaticegectgeaacgcaagggeagecacageegetcccaccegecgetgaaccgacacgtgettgggegectge
cgectgectgecgeatgetigtgetggtgaggctgegcagtgetgecatgetgatigaggettggticategggtggaagettatgty
tgtgctgggctigeatgecggecaatgegeatggtggcaagagggcggeageacttgetggagetgoecgeggtgectccaggtggt
tcaatcgeggcagecagagggatttcagatgategegegtacaggttgageagceagtgtcageaaaggtageagtitgecagaat
gatcggttcagctgttaatcaatgecageaagagaaggggtcaagtgcaaacacgggcatgccacagcacgggcacCggggag
tggaatggcaccaccaagtgtgtgcgagecageategeegectggetgtitecagetacaacggeaggagteatecaacgtaacca
tgagctgatcaacactgcaatcategggegggegtgatgcaageatgectggegaagacacatggigtgeggatgetgeeggetg
ctgectgetgegeacgecgttgagttggeageaggcetcagecatgeactggatggeagetgggctgecactgeaatgtggtggata
ggatgcaagtggagcgaataccaaaccctetggetgettgetgggttgeatggeatcgeaccatcageaggagegeatgegaagg
gactggceccatgeacgecatgecaaaccggagegeaccgagtgtecacactgtcaccaggeccgeaagetttgeagaacceatge
tcatggacgcatgtagegetgacgteccttgacggegctectetegggtgtgggaaacgcaatgcageacaggeageagaggesg
cggeageagageggcgecagagegpcggeepccacccttettgegggetegegecccagecageggtgatgegetgateccaa
acgagttcacattcatttgeatgectggagaagegaggetgggecctitgggetggtgeageccgcaatggaatgegggaccgee
aggctagcagcaaaggegecteccctactecgeategatgticcatagtgeattggactgeatttgggtggggeggecggetgtitc
tttegtgttgeaaaacgegecagetcageaacctgtecegtgpgtecceegtgecgatgaaategtgtgeacgecgatcagcetgatt
geeeggetcgegaagtaggegeectectttetgetegeectetetecgtecegecactagt ATGACGTTICGGGGTCGCCCTC
CCGGCCATGGGCCGLCGGTETCTCCCTTCCCCGGCCCAGGGTCGCGGTGCGCGCCCAGTCGGCGAGT
CAGGTTTTGGAGAGCGGGCGCGCCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATCTTCA
GCGCCGCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAAGETGCLCCCAGCTGCTG
GACGACCACTTCGGCCTGCACGGCCTGGTGTTCCGCCGCACCTTCGCCATCCGCTCCTACGAGGTGG
GCCCCGACCGCAGCACCTCCATCCTGGCCGTGATGAACCACATGCAGGAGGCCACCCTGAACCACLG
CCAAGAGCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGA
TGTGGGTGGTGCGCCGCACCCACGTGGCCGTGGAGCGLTACCCCACCTGGGGCGACACCGTGGAG
GTGGAGTGCTGGATCGGLGLCAGCGGLAACAACGGCATGCGCCGCGALTTCCTGGTGCGLGALTG
CAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGLTGATGAALACCCGCALCLLCGLCGC
CTGAGCACCATCCCCGACGAGGTGUGCGGCGAGATCGGCCCCGCCTTCATCGACAACGTGGCCGTG
AAGGACGACGAGATCAAGAAGCTGCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGE
CCTGACCCCCCGCTGGAACGACCTGGACGTGAACCAGCACGTGAACAACCTGAAGTACGTGGCCTG
GGTGTTCGAGACCGTGCCCGACAGCATCTTCGAGTCCCACCACATCAGCTCCTTCACCCTGGAGTAC
CGCCGCGAGTGCACCCGCGACTCCGTGCTGLGCAGCLTGACCACCGTGAGCGGCGGCAGCTCCGAG
GCCGGCCTGGTGTGCGACCACCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGLTGCGCGCCCGLAL
CGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGLCATCAGCGTGATCCLCGCCGAGCLLCGLGT
GATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGALGA
CAAGTGACtcgagecageageagceteggatagtatcgacacactetggacgetggtegtgtgatggactgttgeccgecacac
ttgctgecttgacctgtgaatatcectgecgcttttatcagacagectcagtgtgtitgatcetigtgtgtacgegcettttgegagtty
ctagctgcttgtgctatttgegaataccacceccageateeecttecctegtttcatategettgeateecaaccgeaacttatctac
getgteetgetateectcagegetgetectgetectgeteactgecectegeacagecttggtitgggetecgectgtattetectggt
actgcoacctgtaaaccogceactgeaatgctgatgeacgggaagtagtgggatgggaacacagatggaaagett

SEQ ID NO: 111
Dual transformation construct: suc2 sucrose invertase:: Cinnamomum camphora C14
thiocsterase

getaccetttettgegetatgacacttccagcaaaaggtagggegggetgegagacggctteccggegetgeatgeaacaccgatg

atgcttcgaccecccgaagetoctteggggetgeatgggegetecgatgecgetecagggegagogetgtttaaatagecaggece
ccgattgcaaagacattatagegagetaccaaagecatattcaaacacctagatcactaccactictacacaggecactegagett
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gtgatcgcactecgctaagggegegectcttectettegtttcagtcacaaccegeaaactctagaatatcaATGCTGCTGCAG
GCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCCG
ACCGCCCCCTGGTGCACTTICACCCCCAACAAGGGCTGGATGAACGACCCCAACGGLLTGTGGTALG
ACGAGAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACGC
CCTTGTTCTGGGGCCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGC
CCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTGGTGGACTACAACAACACCTCCGGL
TTCTTCAACGACACCATCGACCCGCGCCAGCGCTGCOTGGCCATCTGGACCTACAACACCCCGGAGT
CCGAGGAGCAGTACATCTCCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACC
CCGTGCTGGCCGCCAACTCCACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAA
GTGGATCATGACCGCGGCLCAAGTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCTGAA
GTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCCGG
CCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAAL
CCCGGCGCCCCGGCCGGLGGCTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCALTTCG
AGGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTY
CAACACCGACCCGACCTACGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACTGGGAGTACTCCGC
CTTCGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGT
ACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACG
CCGGCCCCTGGAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCTACAACGTCGACC
TGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGACGATCTC
CAAGTCCGTGTITCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAGGACCCCGAGGAGTACCTCLGL
ATGGGCTTCGAGGTGTCCGLGTCCTCCTTCTTCCTGGALCGLGGGAACAGCAAGGTGAAGTTCGTG
AAGGAGAACCCCTACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGAC
CTGTCCTACTACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTACTTCAACGACGGCG
ACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGAACATGACGAC
GGGGGTGGACAACCTGTTCTACATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGAcaattggcageage
agcteggatagtatcgacacactetggacgcetggtegtgtgatggactgttgecgecacacttgetgecttgacctgtgaatate
cctgecgcttitatcaaacagectcagtgtgtitgatettgtgtgtacgegcettttgegagttgetagetgettgtgctatttgegoa
taccacccccageatceccttecctegttteatategettgeateccaaccgeaacttatetacgctgtectgctateectcageget
gctectgetectgetcactgeccctegeacagecttggtitgggetecgectgtattctectggtactgeaocctgtaaaccageact
gecaatgctgatgcacgggoagtagtgggotgggaacacaaatggaggatcccgegtetcgaacagagegegecagaggaa
cgctgaaggtctegectetgtegeaccteagegeggeatacaccacaataaccacctgacgaatgegcttggticttegteeatt
agcgoagcegteeggttcacacacgtgecacgttggegaggtggeaggtgacaatgateggtggagcetgatggtegaaacgtt
cacagcctagggatatcgaattccgectgcaacgeaagggeagecacagecgcetecccacccgecgetgaaccgacacgtgetigg
gegectgeegectgectgeegeatgettgtgetgetgaggetgggeagtgetgecatgetgattgaggettggttecategggtggaa
gettatgtgtgtgetgggcetigeatgecgggeaatgegeatggtggeaagagggeggcageactigetggagetgeegeggtgect
ccaggtggttcaatcgeggeagecagaggeatttcagatgategegegtacaggttgageagcagtgtcageaaaggtageagtt
tgccagaatgatcggttecagetgttaatcaatgecageaagagaaggggtcaagtgecaaacacgggeatgecacageacgggca
ccggggagtggaatggcaccaccaagtgtgtgegagecageategecgectggetgtttcagctacaacggeaggagteatecaa
cgtaaccatgagcetgatcaacactgeaateategggegggegtgatgeaageatgectggegaagacacatggtgtgeggatget
geeggetgetgectgetgegeacgeegtigagtiggeageaggetcagecatgeactggatggeagetgggetgecactgeaatgt
ggtggataggatgcaagtggagegaataccaaaccctetggetgettgetgggttgeatggcatcgeaccatcageaggagegea
tgcgaagggactggecccatgeacgecatgecaaaccggagegeaccgagtgtecacactgtcaccaggecegeaagcetttgeag
aaccatgctcatggacgcatgtagegetgacgteccttgacggegetectctegggtgtgggaaacgcaatgeageacaggeage
agaggeggeggeageagageggeggeageageggeggggeccacectticttgeggggtegegecccagecageggtgatgeget
gatcccaaacgagttcacattcatttgeatgoctggagaagegaggetggggectttgggetggtgeageccgeaatggaatgeg
ggaccgecaggetageageaaaggegecteecctactecgeategatgticcatagtgeattggactgeatttgggtgegeeggec
ggctgtttetttegtgttgecaaaacgegecagetcageaacctgtecegtgggtecceegtgecgatgaaategtgtgeacgecgat
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cagctgattgeceggetegegaagtaggegeccteetttetgetegecctetetecgteccgecactagtATGGCCACCGCATC
CACTTTCTCGGCGTTCAATGCCCGCTGCGGLGACCTGLCGTCGLTCGGCGOGLTCLGGGLCCLGGLGT
CCAGCGAGGCCCCTCCCCGTGCGLGEGLEGLGCCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCA
CCATCTTCTCCGCCGCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAACCLCCCCCCA
GCTGCTGGACGACCACTTCGGCCCCCACGGCCTGGTGTTCCGCCGCALCTTCGCCATCCGCAGCTAC
GAGGTGGGCCCCGACCGLTCCACCAGCATCGTGGCCGTGATGAACCACCTGCAGGAGGLCGLLCTG
AACCACGCCAAGTCCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGTCCAAGCGC
GACCTGATCTGGGTGGTGAAGCGCACCCACGTGGCCGTGGAGCGCTACCCCGCLTGGGGCGACALCC
GTGGAGGTGGAGTGCTGGGETGGGCGCCTCCGGCAACAACGGLCGCLGCCACGALTTCCTGGTGLG
CGACTGCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGATGATGAACACCCGCAL
CCGCCGLCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGAGATCGGCCCCGLCTTCATCGACAACGT
GGCCGTGAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAACGACTCCACCGCCGALTACATCC
AGGGCGGCCTGACCCCCCGCTGGAACGACCTGGACATCAACCAGCACGTGAACAACATCAAGTACG
TGGACTGGATCCTGGAGACCGTGCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTCALCATC
GAGTACCGCCGCGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGACCACCGTGAGCGGCGGLTLC
TCCGAGGCCGGLCTGGTGTGCGAGCACCTGCTGCAGCTGGAGGGCGGCAGCOAGGTGCTGLGCGL
CAAGACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGTCC
AGCGTGATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGAC
GACGACAAGTGActcgaggcageageagcteggatagtategacacactctggacgetggtegtgtgatggactgttgee
gcecacacttgctgecttgacctgtgaatatccctgecgcttttatcaaacagectcagtgtgtttgatcttgtgtgtacgegctttty
cgagttgctagctgettgtgctatttgegaataccacceccageatecccttecctegttteatategetigeateccaaccgeaact
tatctacgctgtoctgctoteccteagegctgcetectgetectgeteactgeccctegeacagecttggttigggetecgectgtatic
tectggtactgcaacctgtoaaccageactgeaatgctgatgecacgggaagtagtgggatgggaacacaaatggaaagett

SEQ ID NO: 112
P.moriformis Aat02 promoter/S’UTR::C.protothecoides stearoyl ACP desaturase
PTS::Cinnamomum camphora C14 thioesterase::C.vulgaris nitrate reductase 3"UTR

AGAGAGCGGAGGTGGGGTTGTGAGGTGGGGTTGCTGACCAGGAGCTCGCGTCGC
CGAGCGCGACTCGCACACGGTCCAGTTACCCCCCCCTCCGCCCAAACGCAAGCCT
CCCATCTTGATGCCTTTCCGGCCACCTATACTATTTCTTAGTTCGCTGTAACATCC
AGACCGTCCTGAATAATAACAATGCCCTGTGTCAAGTGCATTCCTAAAAAAATTC
TGTCCCAACCAACAATCCCACCTGAAATACCACCAGCCCTGCCCAGTACACTCTT
CCAATACCATCTCCCTACCTCCACGCGCAAGCGACCCCCATGCGCGACCAGGCTC
GAAAGTGATTTATGACTTGAGACGAGCGAGTGGCGGCGCGGTCGACTGCCTTTTC
ATCACGTGCCGTACGTCGGCGACCGCTAGGGCTTTGCACGGCAACGCACGGCTTC
GCCAACCCGACCAGCCAGGACCTCGACTACTCTACCGCGAATTCGCCTCAAGAA
GTCGCCAAATGTGCCATACACCATTCCTTACAGCACTGTTCAAACTTGATGCCAA
TTTTGACATTCGGGTTGCTCGTTGGCTGCGCCCACATCGGCCGTGAGTGCAGCAG
GCGGGATCGGACACGGAGGACGCGGCGTCACGCCCCGAACGCAGCCCGTAACTC
TACATCAACACGACGTGTTGCGTAATCCCGCCCGGCTGCGCATCGTGCCAACCCA
TTCGCGATGGATGGTCGGAAAATGGTGTGCCAACTGCCCTGAGGGAGGCTCTCG
CGAAACGGGCACGTCCCTGAAACCGAAACTGTGGCCTTGTCGTCGGCCACGCAA
GCACGTGGACCCTAAACACCAAGAAAATCAGTAAACAAGGTTGACATCCTCTAC
GGGCGAATTGTTTGCCCAACCCTTCATCGCACACTGCCATTATAATGCATCTAGC
TCGGCGACAAGTTTAGAAAAGGCAGGCTGCATIGTTCCATTTCGCCGTGGCGGCG
TGGGTGCCCATTTTACGAGGTTTGGGCTCCCGGGCAGCGACCGAGCCAGGTCGA
GTCCCTCTCGCCCGTCGACAATGTTGCGAACCCCACAAGCGGCTAACAACAACTT
GATGGTACCTGTACACTGCCAATTCCTTCTTCCCCGGCCGAGGTTTACACGTGAT
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GGCCATGGCTTCGCATTCAGGCCGACTTCCCATTCCGACTTTCCAGAGGGTCCGC
GGACGCTGGGGGTTGGCTGCCTGAGGCCCACCCTTTGTTCCCCGCGTCCCGACAA
ACACAATTGCGTTACATAAGGGGGAGCCGCCCCCGTTCAGAGTGCAGAAATCTTT
CACTATATTTTCCAGTCGTCAGCGAAATCAAGTACTAGTATGGCCACCGCATCCA
CTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTCGCTCGGCGGGCTCCGG
GCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGCGCGCCCCCGACTGGTC
CATGCTGTTCGCCGTGATCACCACCATCTTCTCCGCCGCCGAGAAGCAGTGGACC
AACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCTGCTGGACGACCACTTC
GGCCCCCACGGCCTGGTGTTCCGCCGCACCTTCGCCATCCGCAGCTACGAGGTGG
GCCCCGACCGCTCCACCAGCATCGTGGCCGTGATGAACCACCTGCAGGAGGCCG
CCCTGAACCACGCCAAGTCCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCT
GGAGATGTCCAAGCGCGACCTGATCTGGGTGGTGAAGCGCACCCACGTGGCCGT
GGAGCGCTACCCCGCCTGGGGCGACACCGTGGAGGTGGAGTGCTGGGTGGGCGC
CTCCGGCAACAACGGCCGCCGCCACGACTTCCTGGTGCGCGACTGCAAGACCGE
CGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGATGATGAACACCCGCACCCGC
CGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGAGATCGGCCCCGCCTTCATC
GACAACGTGGCCGTGAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAACGA
CTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACGACCTGGA
CATCAACCAGCACGTGAACAACATCAAGTACGTGGACTGGATCCTGGAGACCGT
GCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTCACCATCGAGTACCGC
CGCGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGACCACCGTGAGCGGCGGC
TCCTCCGAGGCCGGCCTGGTGTGCGAGCACCTGCTGCAGCTGGAGGGCGGCAGC
GAGGTGCTGCGCGCCAAGACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGC
GGCATCAGCGTGATCCCCGCCGAGTCCAGCGTGATGGACTACAAGGACCACGAC
GGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTGACTC
GAGTTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC
GCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATAT
CCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTT
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCC
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA
CGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTT

SEQ ID NO: 113
C.reinhartii -tubulin promoter::native PTS::Cuphea hookeriana C8-10
thioesterase::C.vulgaris nitrate reductase 3°’UTR

ggtaccegectgeaacgeaagggeagecacageegetcccaccegecgcetgaaccgacacgtgetigggegectgecgectgectg
cegeatgettgtgetggtgaggetgggcagtgetgecatgetgattgaggctiggttcateggetggaagettatgtgtgtgetggg
cttgeatgecgggeaatgegeatggtggcaagagggeggeageactigetggagetgeegeggtgectecaggtggttcaatege
ggeagecagagggatttcagatgategegegtacaggttgageageagtgtcageaaaggtageagtttgecagaatgateggtt
cagctgttaatcaatgecagcaagagaaggggtcaagtgeaaacacgggeatgecacageacgggeaccggggagtggaatgg
caccaccaagtgtgtpegagecageategecgectggetgtttcagetacaacggeaggagicatccaacgtaaccatgagetga
tcaacactgcaatcatcgggegggegtgatgcaageatgectggegaagacacatggtgtgeggatgetgecggetgetgectget
gegeacgeegttgagtiggeageaggctcagecatgeactggatggeagetgggetgecactgeaatgtggtggataggatgeaa
gtggagegaataccaaaccctetggetgettgetgggtigeatggeatcgeaccatcageaggagegeatgegaagggactggee
ccatgeacgecatgecaaaccggagegeaccgagtgtecacactgteaccaggeccgeaagetttgecagaaccatgeteatggac
geatgtagegetgacgteectigacggegetectetegggtgtgggaaacgcaatgeageacaggeageagaggeggcggeage
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agagcggCegcagcaglggegegggccacccticttgegpggtegegecccagecageggtgatgegetgateccaaacgagtte
acattcatttgeatgectggagaagegaggctggggectttgggetggtgeagecegeaatggaatgegggaccgecaggetage
agcaaaggegecteeectactecgeategatgttecatagtgeattggactgeatttgggtggggeggeeggetgtitctttegtgtt
geaaaacgcegecagetcageaacctgtecegtgggteccecgtgecgatgaaategtgtgcacgecgatcagetgattgeeegget
cgcgaagtaggegeectectttetgetegecctetetecgteccgectctagaatatcaATGATCGAGCAGGACGGCCTCC
ACGCCGGCTCLCCCGCCGLCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGCCCAGCAGACCATCG
GCTGCTCCGACGCCGLCCGTGTTCCGLLTGTCCGCCCAGGGCCGLCCCGTGCTGTTCGTGAAGACLGA
CCTGTCCGGCGLCCTGAACGAGLTGCAGGACGAGGLCGLCCGLCTGTCCTIGGCTGGLCACCALLGG
CGTGCCCTGCGLCGCCGTGLTIGGACGTGGTGACCGAGGLLGGCLGLGALTGGLTGLTGLTGGGLG
AGGTGCCCGGCCAGGACCTGCTGTCCTCCCACCTGGLCCCCGCLGAGAAGGTGTCCATCATGGCCG
ACGCCATGCGCCGLLTGCACACCCTGGACCCCGCCACCTGLCCCAITCGACCACCAGGCCAAGCALCG
CATCGAGCGCGCCCGCACCCGCATGGAGGLCGGLCTGGTGGACCAGGACGACCTGGALGAGGAGC
ACCAGGGCCTGGCCCCCGCCGAGCTGTTCGCCCGLLTGAAGGLCCGCATGCCLGALCGGUGAGGACLC
TGGTGGTGACCCACGGLCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTICTCCGGCT
TCATCGACTGCGGCCGCLTGGGCGTGGCCGACCGLTACCAGGACATCGCLCTGGLCACCCGCGALA
TCGCCGAGGAGCTGGGCGGLGAGTGGGLCGACCGLTTCCTGGTGCTGTACGGLCATCGLCGLCLCCG
ACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGACGAGTTICTTCTGAcaattiggeageageagceteggatagt
atcgacacactctggacgetggtegtgtgatggactgttgecgecacacttgetgecttgacctgtgaatatecctgeegcetittat
caaacagccteagtgtgtttgatettgtgtgtacgegettttgegagttgetagetgetigtgetatttgegaataccacceccage
atccecttecctegtttcatategettgeateccaaccgeaacttatetacgetgtectgetateccteagegetgetectgetectget
cactgcecctegeacagcecttggtitgggcetecgectgtatictectggtactgeaacctgtaaaccageactgeaatgetgatge
acgggaagtagtgggatgggaocacaaatggaggateccgegtctcgaacagagegegeagaggaacgetgaaggtcetegee
fctgicgeacctcagegeggeatacaccacaataaccaccigacgaatgegettggticttcgtecattagegaagegteeggticac
acacgtgecacgttggegaggtggcaggtgacaatgateggtggagetgatggtcgaaacgttcacagectagggatatcgaatic
cttcttgegetatgacacttccageaaaaggtagggegggctgegagacggeticecggegetgeatgcaacaccgatgatgett
cgacccecccgaagetectteggggetgeatgggegetecgatgecgeteccagggegagegetgtttaaatagecaggeecccgatt
gcaaagacattatagegagctaccaaagecatattcaaacacctagatcactaccacttctacacaggecactcgagetigtgate
gcactccgctaagggggcgcctcttcctcttcgtttcagtcacaacccgcaaacggcgcgccATGGTGGCCGCCGCCG CCcT
CCAGCGCCTTCTT CCCCGTGCCCGCCCCCGGCGCCTCCCCCAAGCCCGGCAAGTTCGGCAACTGGCC
CTCCAGCCTGAGCCLCT CCTT CAAGCCCAAG“{CCATCCCCAACGGCGGCTTCCAGGTGAAGGCCAAC
GACAGCGCCCACCCCAAGGCCAACGGCTCCGCCGTGAGCCTGAAGAGCGGCAGCCTGAACACCCAG
GAGGACACCTCCTCCAGCCCCCCCCCCCGCACCTTCCTGCACCAGCTGCCCGACTGGAGCCGCLTGCT
GACCGCCATCACCACCGTGTTCGTGAAGTCCAAGCGCCCCGACATGCACGACCGCAAGTCCAAGCG
CCCCGACATGCTGGTGGACAGCTTCGGCCTGGAGTCCACCGTGCAGGACGGCLTGGTGTTCCGCLA
GTCCTTCTCCATCCGCTCCTACGAGATCGGCACCGACCGCACCGCCAGCATCGAGACCCTGATGAAL
CACCTGCAGGAGACCTCCCTGAACCACTGCAAGAGCACCGGCATCCTGCTGGACGGLTICGGLCGC
ACCCTGGAGATGTGCAAGCGCGACCTGATCTGGGTGGTGATCAAGATGCAGATCAAGGTGAACCGC
TACCCCGCCTGGGGCGACACCGTGGAGATCAACACCCGCTTCAGCCGCCTGGGCAAGATCGGCATG
GGCCGCGACTGGCTGATCTCCGACTGCAACACCGGLGAGATCCTGGTGCGCGCCACCAGCGCCTAC
GCCATGATGAALCAGAAGACCCGCCGCCTGTCCAAGCITGCCLTACGAGGTGCACCAGGAGATEGTG
CCCCTGTTCGTGGACAGCCCCGTGATCGAGGACTCCGACCTGAAGGTGCACAAGTTCAAGGTGAAG
ACCGGCGACAGCATCCAGAAGGGCCTGACCCCCGGCTGGAACGACCTGGACGTGAACCAGCACGT
GTCCAACGTGAAGTACATCGGCTGGATCCTGGAGAGCATGCCCACCGAGGTGCTGGAGACCCAGGA
GCTGTGCTCCCTGGCCCTGGAGTACCGCCGCGAGTGCGGLCGCGACTCLGTGCTGGAGAGLGTGAL
CGCCATGGACCCCAGCAAGGTGGGCGTGCGCTCCCAGTACCAGCACCTGCTGCGLCTGGAGGACGG
CACCGCCATCGTGAACGGCGCCACCGAGTGGCGLLCCAAGAALGCCGGLGCCAACGGCGCCATCIC
CACCGGCAAGACCAGCAACGGCAACTCCGTGTCCATGGACTACAAGGALCACGACGGCGALTACAA
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GGACCACGACATCGACTACAAGGACGACGACGACAAGTGACcgaggecagcagcageteggatagtategac
gcactctggacgcetggtegtgtgatggactgttgecgecacacttgetgecttgacctgtgaatateectgeegettttatcaoac
agcctecagtgtgtttgatcttgtgtgtacgegcettttgegagttgetagetgcttgtgetatttgegaataccacceccageatecce
ttecctegtttcatategettgeatcccaaccgeaacttatetacgetgtectgcetateccteagegetgcetectgetectgceteactg
ccectegeacagecttggtitgggetecgectgtattctectggtactgeaacctgtagaccageactgeoatgetgotgeacggyg

aagtagtgggotgggaacacoaotggaaagett

SEQ ID NO: 114
C.reinhartii B-tubulin promoter::P.moriformis isopentenyl diphosphate synthase
PTS::Cuphea hookeriana C8-10 thicesterase:: C.vulgaris nitrate reductase 3'UTR

ggtaccegectgeaacgeaagggagecacagecgeteccaccegeegetgaaccgacacgtgettgggegectgeegectgeetg
ccgeatgettgtgetggtgaggetggecagtgetgeeatgetgattgaggettggticategggtggaagettatgtgtgtgetgge
cttgcatgeegggeaatgegeatggtggcaagagggeggeageacttgetggagetgecgeggtgectecaggtggttcaatege
ggeagecagagggatttcagatgategegegtacaggtigageageagtgtcagcaaaggtageagtttgeccagaatgateggtt
cagctgtiaatcaatgecagcaagagaaggggtcaagtgcaaacacgggeatgecacagcacgggeaccggggagtggaatgg
caccaccaagtgtgtgegagecagcategecgectggetgtttcagetacaacggeaggagtcatecaacgtaaccatgagetga
tcaacactgeaatcatcgggegggegtgatgeaageatgectggegaagacacatggtgtgeggatgetgeeggetgetgectget
gegeacgecgttgagttggeageaggctcagecatgeactggatggeagetgggetgecactgeaatgtgptggataggatgeaa
gtggagcgaataccaaaccctetggetgettgetgggttgeatggeategeaccatcageaggagegeatgegaagggactggec
ccatgcacgccatgecaaaccggagegeaccgagtgtecacactgteaccaggeccgcaagetttgeagaaccatgcteatggac
geatgtagegctgacgteecttgacggegetectetegggtgtgggaaacgeaatgcagcacaggeageagaggeggeggeage
agagcggeggeageageggegeggeccaccecttettgeggggtegegecccagecageggtgatgegetgateccaaacgagtte
acattcatttgeatgectggagaagegaggetggggectttgggetggtgcageccgeaatggaatgegggaccgeecaggetage
agcaaaggegecteccctactecgeategatgttecatagtgeattggactgeattigggtggggeggeeggetgtttetttegtgtt
geaaaacgegecagceteagcaacetgtecegtgggteccccgtgecgatgaaategtgtgeacgocgatcagetgattgeecgget
cgegaagtaggegeectectttetgetegeectetetecgtecegecictagaatatcaATGATCGAGCAGGACGGCCTCC
ACGCCGGCTCCCCLGLCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGCCCAGCAGACCATCG
GCTGCTCCGACGCCGLCGTGTTCCGLCTGTCCGCCCAGGGLCGCLLCGTGCTGTTCGTGAAGACCGA
CCTGTCCGGCGCCCTGAACGAGCTGCAGGACGAGGLCGLCCOLLTGTCCTGGLTGGCCACCACLGG
CGTGCCCTGCGLCGCCGTGLTGGALGTGGTGACCGAGGLLGGCCGLGACTGGLTGLTGLTGGGLG
AGGTGCCCGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATGGCCG
ACGCCATGCGCCGCCTGCACACCCTGGALCCCCGCCALCCTGCCCCTTCGACCACCAGGLCAAGLALCG
CATCGAGCLGCGCCCGCACCLGCATGGAGGCCGGLCTGGTGGACCAGGACGACCTGGACGAGGAGC
ACCAGGGCCTGGCCCCCGCCGAGCTGTTCGCCCGLLTGAAGGCCCGCATGCCCGACGGCGAGGACLC
TGGTGGTGACCCACGGLCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCLGCTTCTCCGGCT
TCATCGACTGCGGCCGCCTGGGLGTGGCCGACCGCTACCAGGACATCGLCCTGGCCACCCGCGACA
TCGCCGAGGAGLTGGGLGGLGAGTGGGCCOGACCGCTTCCTGGTGCTGTACGGCATCGCCGCCCCLE
ACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGACGAGTTCTTCTGA caattggecagecageagctcggatagt
atcgacacactctggacgetggtegtgtgatggactgttgecgecacacttgetgecttgacctgtgaatateectgecgcetittat
caagacagcectecagtgtgttigatcttgtgtgtacgegcettttgegagttgetagetgcettgtgetatttgegoataccacceececage
atccectteectegttteatategettgeatcccoaccgeuacttatctacgetgtectgetateccteagegcetgcteetgetectget
cactgecectegeacagecttggtttgggeteegectgtatictectggtactgeaacctgtaoaccageactgeaatgetgatge
agcgggaagtagtgggatgggaacacoaotggaggatecegegtctegaacagagegegeagaggaacgetgaaggtctegee
tctgtegeacctcagegeggeatacaccacaataaccacctgacgaatgegettggtticttegiccattagegaagegteeggiteac
acacgtgcecacgttggegaggtggeaggtigacaatgateggtggagetgatggtegaaacgticacagectagggatatcgaattc
ctticttgegctatgacacttccageaaaaggtagggegggctgegagacggetteceggegetgeatgeaacacegatgatgett
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cgaccceccgaagetcetteggggetgeatgggegetecgatgeegctecagggegagegetgtttasatagecaggeccccgatt
gcaaagacattatagegagctaccaaagecatattcaaacacctagatcactaccacttctacacaggecactegagettgtgatc
geactccgctaagggggegectettectcettegtttcagtcacaacecgeaaacactagtATGACGTTCGGGGTCGCCCTC
CCGGCCATGGGLCCGCGGTGTCTCCCTTCCCCGGCCCAGGGTCGCGGTGCGCGCCCAGTCGGLGAGT
CAGGTTTTGGAGAGCGHEGCGCGCCCAGCTGCCCGACTGGAGCCGLCTGCTGACCGCCATCACCACC
GTGTTCGTGAAGTCCAAGCGCCCCGACATGCACGACCGCAAGTCCAAGCGCCCCGACATGCTGGTG
GACAGCTTCGGCCTGGAGTCCACCGTGCAGGACGGLCTGGTGTICCGCCAGTCCTICTCCATCCGLT
CCTACGAGATCGGCACCGACCGCACCGCCAGCATCGAGACCCTGATGAACCACCTGCAGGAGACCT
CCCTGAACCACTGCAAGAGCACCGGCATCCTGCTGGACGGLTTCGGCLGLACCCTGGAGATGTGCA
AGCGCGACCTGATCTGGGTGGTGATCAAGATGCAGATCAAGGTGAACCGLTACCCCGLLTGGGGLG
ACACCGTGGAGATCAACACCCGCTTCAGCCGCCTGGGCAAGATCGGCATGGGLCGLGACTGGLTGA
TCTCCGACTGCAACACCGGCGAGATCCTGGTGCGCGCCACCAGCGLCTACGCCATGATGAACCAGA
AGACCCGCCGCCTGTCCAAGCTGCCCTACGAGGTGCACCAGGAGATCGTGCCCCTGTTCGTGGACA
GCCCCGTGATCGAGGACTCCGACCTGAAGGTGCACAAGTTCAAGGTGAAGACCGGCGACAGCATCC
AGAAGGGCCTGACCCCCGGCTGGAACGACCTGGACGTGAACCAGCACGTGTCCAACGTGAAGTACA
TCGGCTGGATCCTGGAGAGCATGCCCACCGAGGTGCTGGAGACCCAGGAGLTGTGLTCCCTGGCCC
TGGAGTACCGCCGCGAGTGCGGCCGCGALCTCCGTGCTGGAGAGCGTGACCGCCATGGACCCCAGC
AAGGTGGGCGTGCGCTCCCAGTACCAGCACCTGCTGCGCCTGGAGGALGGCACCGCCATCGTGAAC
GGCGCCACCGAGTGGCGCCCCAAGAACGCCGGLGCCAACGGCGCCATCTCCACCGGCAAGACCAG
CAACGGCAACTCCGTGTCCATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGA
CTACAAGGACGACGACGACAAGTGACcIcgaggeageagceagceteggatagtategacacactctggacgetggteg
tgtgatggactgttgccgecacacttgetgecttgacetgtgaatateectgeegcettttatcagacagectcagtgtgtttgatett
gtgtgtacgegcttttgegagtigetagetgetigtgctatttgegaataccacccccageateeccttecctegtttcatategett
geatecccaaccgeoacttatctacgetgtectgetateccteogegcetgcetectgetectgeteactgecectegeacagecttggtt
tgggctccgectgtatictectggtactgeaacctgtaaaccageactgeaatgctgatgecacgggaagtagtgggotgggaa
cacaoatggagagctt

SEQ ID NO: 115
C.reinhartii $-tubulin promoter::P.moriformis delta 12 fatty acid desaturase PTS::Cuphea
hookeriana C8-10 thicesterase::C.vulgaris nitrate reductase 3"UTR

ggtaccegectgeaacgeaagggeagecacagecgeteccacccgecgetgaaccgacacgtgettgggegectgeegecetgectg
ccgeatgetigtgetggtgaggetgggcagtgetgecatgctgattigaggettggttcategggtggaagettatgtgtgtgetges
cttgeatgeegpgeaatgegeatggtggcaagaggeeggeageacttgetggagetgeecgeggtgectecaggtggttcaatege
ggcagccagagggatttcagatgatcgegegtacaggttgageageagtgteageaaaggtageagtttgecagaatgateggtt
cagctgttaatcaatgecageaagagaagggetcaagtgcaaacacgggcatgecacageacgggeaccggggagtggaatgg
caccaccaagtgtgtgcgagecageategecgectggcetgtttcagetacaacggecaggagteatccaacgtaaccatgagetga
tcaacactgeaatcategggegggegtgatgeaageatgectggegaagacacatggtgtgeggatgetgecggetgetgectget
gegeacgecgttgagttggeageaggcetcagecatgeactggatggeagetgggctgecactgeaatgtggtggataggatgceaa
gtgpagcgaataccaaaccetetggetgettgetgggttgeatggeategeaccatcageaggagegcatgegaagggactggec
ccatgcacgccatgecaaaccggagegcaccgagtgtccacactgteaccaggeecgcaagetttgeagaaccatgetcatggac
geatgtagegetgacgteocttgacggegetectetegggtgtgggaaacgeaatgcageacaggeagragaggeggeggeage
agagceggcggcageageggegggggccacccticttgeggggtegegecccagecageggtgatgegetgateccaaacgagtic
acattcatttgeatgectggagaagegaggetggggectttgggetggtgeageccgcaatggaatgegggaccgecaggetage
agcaaaggegecteecetactcegeategatgtteccatagtgeattggactgeattigggtggegeggeeggetgtitetttegtgtt
gcaaaacgegeeageteageaacctgteeegtgggtecccegtgecgatgaaategtgtgcacgecgatcagetgatigeeegget
cgegaagtaggegeectectttetgetegeectctetecgteccgectctagaatatcaATGATCGAGCAGGACGGCCTCC
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ACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGLCTGTTCGGLTACGACTGGGCLCAGCAGACCATEG
GCTGCTCCGACGCCGLCGTGTTCCGCCTGTCCGCCCAGGGLCCGLCCCGTGCTGTTCGTGAAGACCGA
CCTGTCCGGCGCCCTGAACGAGCTGCAGGACGAGGCLGCCCGCCTGTCCTGGCTGGLCACCACLGEG
CGTGCCCTGLGCCGCCGTGCTGGACGTGGTGACCGAGGCCGGLCGCGACTGGLTGLTGCTGGGLG
AGGTGCCCGGCCAGGACCTGCTGTCCTCCCACCTGGCLCCCGCCGAGAAGGTGTCCATCATGGLCG
ACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGALCCACCAGGCCAAGCALCLG
CATCGAGCGCGCCCGCACCCGCATGGAGGCCGGLCTGGTGGALCCAGGACGACCTGGACGAGGAGC
ACCAGGGCCTGGCCCLCGCCGAGCTGTTCGCCCGLLTGAAGGCCCGCATGCCCGACGGCGAGGACC
TGGTGGTGACCCACGGCGACGCCTGCLTGCCCAACATCATGGTGGAGAACGGLLGCTTCTCCGGLET
TCATCGACTGCGGCCGCCTGGGLGTGGCCGACCGLTACCAGGACATCGCCCTGGCCACCCGLGALA
TCGCCGAGGAGLTGGGLGGLGAGTGGGLCGACCGCTTCCTGGTGLTGTACGGCATCGLLCGCCCLLG
ACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGACGAGTTCTTCTGAcaattggecagcageageteggatagt
atcgacacactctggacgcetggtegtgtgatggactgttgeegecacactigctgecttgacctgtgaatateectgecgcettitat
caagocagcctcagtgtgtitgotctigtgtgtacgegcettttgegagttgctagetgettgtgetatttgcguataccacceccage
gtcccctteectegttteatategettgeateecaaccgeaacttatetacgetgtectgctatecctcagegctgetectgctectget
cactgccectegeacagcecttggtttgggceteegectgtattctectggtactgcoacctgtaagaccagcactgeaatgctgatge
acgggoagtagtgggatgggaacacoaatggaggateecgegtetcgaacagagegegcagaggaacgetgaaggtetegece
tetgtegeacctcagegeggeatacaccacaataaccacctgacgaatgegettggticticgtecattagegaagegteeggticac
acacgtgecacgttggegaggtgecaggtgacaatgateggtggagetgatggtcgaaacgttcacagectagggatategaatic
ctttettgegetatgacacttecagcaaaaggtagggegggetgegagacggcticecggegetgeatgcaacaccgatgatgett
cgaccccccgaagetectteggggetgeatgggegetecgatgecgetecagggegagegetgtttasatagecaggeccecgatt
gcaaagacattatagcgagctaccaaagcecatattcaaacacctagatcactaccacttctacacaggcecactegagettgtgatc
geactcegetaagggggegectcttectettegtttcagtcacaaccegeaaacactagtATGGCTATCAAGACGAALAG
GCAGCCTGTGGAGAAGCCTCCGTTCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCACTGTTT
CGAGCGLTCGGCGCTTCGTGGEGCGCGLCCAGCTGCCCGACTGGAGCCGCCTGLTGACCGCCATCAC
CACCGTGTTCGTGAAGTCCAAGCGCCCCGACATGCACGACCGCAAGTCCAAGCGCCCCGACATGLT
GGTGGACAGCTTCGGCCTGGAGTCCACCGTGCAGGACGGCCTGGTGTTCCGCCAGTCCTTCTCCATC
CGCTCCTACGAGATCGGCACCGACCGCACCGCCAGCATCGAGACCCTGATGAACCACCTGCAGGAG
ACCTCCCTGAACCACTGCAAGAGCACCGGCATCCTGCTGGACGGCTTCGGCLCGCACCCTGGAGATGT
GCAAGCGCGACCTGATCTGGGTGGTGATCAAGATGCAGATCAAGGTGAACCGCTACCCCGCCTGGG
GCGACACCGTGGAGATCAACACCCGCTTCAGCCGLCTGGGCAAGATCGGCATGGGCCGCGACTGGL
TGATCTCCGACTGCAACACCGGCGAGATCCTGGTGCGUGCCACCAGCGCCTACGCCATGATGAACCA
GAAGACCCGCCGCCTGTCCAAGCTGCCCTACGAGGTGCACCAGGAGATCGTGCCCCTGTTCGTGGA
CAGCCCCGTGATCGAGGACTCCGACCTGAAGGTGCACAAGTTCAAGGTGAAGACCGGCGACAGCAT
CCAGAAGGGCCTGACCCCCGGCTGGAACGACCTGGACGTGAACCAGCACGTGTCCAACGTGAAGTA
CATCGGCTGGATCCTGGAGAGCATGCCCACCGAGGTGCTGGAGACCCAGGAGCTGTGCTCCCTGGL
CCTGGAGTACCGCCGCGAGTGCGGLCGCGACTCCGTGLTGGAGAGCGTGACCGCCATGGACCCCA
GCAAGGTGGGCGTGCGLTCCCAGTACCAGCACCTGCTGCGLLTGGAGGACGGCACCGCCATCGTGA
ACGGCGCCACCGAGTGGCGCLLCAAGAACGCCGGCGLCAACGGCGLCATCTCCACCGGCAAGALCA
GCAACGGCAACTCCGTGTCCATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCG
ACTACAAGGACGACGACGACAAGTGActcgaggcageageagetcggatagtategacacactctggacgetggte
gtgtgatggactgttgccgecacacttgctgecttgacctgtgaatatecctgeegcettttatcaaacagecteagtgtgtitgate
ttgtgtgtacgegcttttgegagttgctagetgctigtgetatttgegaataccacccccageatccccttccctegtttcatateget
tgcatcccaaccgeaacttatetacgetgtectgetateectcagegetgetectgetectgeteactgeccctegeacagecttggt
ttgggctcegectgtatictectggtactgeaacctgtaaaccageactgeaatgetgatgecacgggaagtagtgggatggga
agcacaaatggagagett
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SEQ ID NO: 116
C.reinhartii B-tubulin promoter::C.protothecoides stearoyl ACP desaturase PTS::Cuphea
hookeriana C8-10 thioesterase::C.vulgaris nitrate reductase 3’ UTR

geraccegectgraacgecaagggeagecacageegceteecaccegeegetgaaccgacacgtgettgggegectgecgoectgeetg
ccgeatgetigtgetggtgaggetgggeagtgetgecatgetgattgaggettggttcategggtggaagettatgtgtgtgetggg
cttgcatgcecgggeaatgegeatggtggcaagagggeggeageacttgetggagetgeegeggtgectecaggtggttcaatege
ggcagecagagggatttcagatgategegegtacaggttgageageagtgtcagcaaaggtageagtitgeccagaatgateggtt
cagctgttaatcaatgccageaagagaaggggtecaagtgeaaacacgggeatgecacageacgggeaccggggagtggaatgg
caccaccaagtgtgtgegagecageategeegectggetgtticagetacaacggeaggagtcatecaacgtaaccatgagetga
tcaacactgcaatcatcgggegggegtgatgeaageatgectggegaagacacatggtgtgeggatgetgeeggetgetgectget
gegeacgeegttgagttggeagcaggetcagecatgeactggatggeagetgggetgecactgeaatgtggtggataggatgeaa
gtggagegaataccaaaccctetggetgettgetgggttgeatggeategeaccatcagecaggagegeatgegaagggactggec
ccatgeacgecatgecaaaccggagegeaccgagtgtecacactgteaccaggeecgeaagcetttgcagaaccatgetcatggac
geatgtagegetgacgtecettgacggegetectetegggtgtgggaaacgcaatgeageacaggeagcagaggeggcggceage
agagcggeggeageageggegggggcecacccttettgeggggtegegecccagecageggtgatgegetgateccaaacgagttc
acattcatttgcatgectggagaagegaggetggggectttgggetggtgeageccgeaatggaatgegggaccgecaggetage
agcaaaggegectecectactecgeategatgttccatagtgeattggactgeattigggtggggeggeeggetgtttetitegtgtt
graaaacgcegecagetcageaacctgteeegtgggteccecgtgecgatgaaategtgtgeacgecgatcagetgattgeecgget
cgegaagtaggegecctectttetgetegeccteteteegtecegectctagaatatcaATGATCGAGCAGGACGGCLTCC
ACGCCGGCTCCCCCGLCGLLTGGGETGGAGCGCLCTGTTCGGCTACGACTGGGLCCAGCAGALCATCG
GCTGCTCCGACGCCGLLGTGTTCCGCCTGTCCGLCCCAGGGLCGCCLLGTGLTIGTTCGTGAAGACCGA
CCTGTCCGGCGCCCTGAACGAGCTGCAGGACGAGGCCGLCCGLCTGTCLTGGLTGGLCACCACCGG
CGTGLCCTGCGCCGLLGTGLTGGALCGTGOTGACCGAGGCCGGLCGCGACTGGCTGLTGLTGGGLG
AGGTGCCCGGCCAGGACCTGCTGTCCTCCCACCTGGLCCCCGCCGAGAAGGTGTCCATCATGGCCG
ACGCCATGCGCCGLCTGCACACCCTGGACCCCGCCACCTGCCLOTTCGACCACCAGGLCAAGCALCG
CATCGAGCGCGCCCGCACCCGCATGGAGGLCGGLITGGTGGACCAGGACGALCTGGACGAGGAGC
ACCAGGGCCTGGCCCCCGLCGAGCTGTTCGLCLGLCTGAAGGCCCGCATGCCCGACGGLGAGGACC
TGGTGGTGACCCACGGCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGLLGLTTCTCCGGCT
TCATCGACTGCGGLCGCCTGGGCGTGGCCGACCGLTACCAGGACATCGCCCTGGCCACCCGLGACA
TCGCCGAGGAGCTGGGCGGCGAGTGGGLCGACCGLTTCCTGGTGCTGTACGGCATCGCCGCCCCCG
ACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGACGAGTTCTTCTGAaattggcageageageteggatagt
atcgacacactctggacgcetggtegtgtgatggactgttgecgeecacactigetgecttgacctgtgaatatccctgecgcetttiat
caaacagecteagtgtgtitgatcttgtgtgtacgegcttttgecgagttgetagetgettgtgctatttgegaataccacceccage
agtceccttcectegtticatategetigeatcccoaccgeaacttatctacgcetgtectgetateecteagegetgcetectgcetectget
cactgecectegeacagcecttggtitgggceteegectgtattetectggtactgeaacctgtagaccageactgeaatgcetgatge
acgggaagtagtgggatgggaacacanatggaggatccegegtetegaacagagegegeagaggaacgetgaaggtetegec
tatgtegeacctecagegeggeatacaccacaataaccacctgacgaatgegettggttcttegtecattagegaagegtecggticac
acacgtgcecacgitggegaggtggcaggigacaatgateggtggagetgatggtegaaacgttcacagectagggatategaatic
ctttcttgegcetatgacacttccageaaaaggtagggegggetgegagacggctteceggegetgeatgeaacaccgatgatgett
cgaccccccgaagetectteggggetgeatgggegetecgatgeegetecagggegagegetgtitaaatagecaggecceegatt
gcaaagacattatagcgagcetaccaaagcecatattcaaacacctagatcactaccactictacacaggecactcgagettgtgate
gcactecgetaagggggegecteticctcttegtttcagtcacaaccegeaaacactagtATGGCCACCGCATCCACTTTCT
CGGCGTTCAATGCCCGCTGLGGCGACCTGLGTCGLTCGOLGGGLTCCGGLLCCCGHLGCCCAGCGA
GGCCCCTCCCCGTGLGCGEGLGCGCCCAGCTGCLCGACTGGAGLCGCCTGLTGACCGCCATCACCA
CCGTGTTCGTGAAGTCCAAGCGCCCCGACATGCACGACCGCAAGTCCAAGCGCCLCGACATGCTGG
TGGACAGCTTCGGCCTGGAGTCCACCGTGCAGGACGGCCTGGTGTTCCGCCAGTCCTTCTCCATCLG
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CTCCTACGAGATCGGCACCGACCGCACCGCCAGCATCGAGACCCTGATGAACCACCTGCAGGAGAC
CTCCCTGAACCACTGCAAGAGCACCGGCATCCTGCTGGACGGCTTCGGCCGLACCCTGGAGATGTGC
AAGCGCGACCTGATCTGGGTGGTGATCAAGATGCAGATCAAGGTGAACCGCTACCCCGLCTGGGRL
GACACCGTGGAGATCAACACCCGCTTCAGCCGCCTGGGCAAGATCGGCATGGGCCGCGACTGGCTG
ATCTCCGACTGCAACACCGGCGAGATCCTGGTGCGCGLCCACCAGCGCCTACGLCATGATGAACCAG
AAGACCCGCCGCCTGTCCAAGCTGCCCTACGAGGTGCACCAGGAGATCOGTGCCCCTGTTCGTGGAC
AGCCCCGTGATCGAGGACTCCGACCTGAAGGTGCACAAGTTCAAGGTGAAGACCGGCGACAGCATC
CAGAAGGGCCTGACCCCCGGCTGGAALGACCTGGACGTGAACCAGCACGTGTCCAACGTGAAGTAC
ATCGGCTGGATCCTGGAGAGCATGCCCACCGAGGTGCTGGAGACCCAGGAGCTGTGLTCCCTGGCC
CTGGAGTACCGCCGCGAGTGCGGCCGLGACTCCGTGCTGGAGAGCGTGACCGLCATGGACCCCAG
CAAGGTGGGCGTGCGCTCCCAGTACCAGCACCTGCTGCGCCTGGAGGACGGCACCGCCATCGTGAA
CGGCGCCACCGAGTGGCGCLLCAAGAACGCCGGCGCCAACGGCGCCATCTCCACCGGLAAGACCA
GCAACGGCAACTCCGTGTCCATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCG
ACTACAAGGACGACGACGACAAGTGACctcgaggcageageagcteggatagtatcgacacactctggacgetggtc
gtgtgatggactgtigecgecacacttgetgecttgacctgtgaatatecctgecgcetittatcagacagectcagtgtgtttgate
ttgtgtgtacgegctttigegagtigetagetgcettgtgetatitgegaataccacccccageateeccticectegtttcatateget
tgcatcccaaccgeaacttatctacgetgtectgetatecctecagegetgctectgetectgetcactgecectegcacagecttggt
ttgggctcegectgtattctectggtactgeaacctgtaaaccageactgeaatgcetgatgeacgggaeagtogtgggatgggoe
acacaaatggaaagctt

SEQ ID NO: 117
C.reinhartii B-tubulin promoter:: P.moriformis stearoyl ACP desaturase PTS::Cuphea
hookeriana C8-10 thioesterase:: C.vulgaris nitrate reductase 3'UTR

ggtaccegectgeaacgeaagggeagecacagecgeteccacccgecgetgaaccgacacgtgetigggegectgeegectgectg
cegeatgettgtgetggtgaggetgggcagtgetgecatgetgattgaggettggttcategggtggaagettatgtgtgtgetgeg
cttgcatgecgggcaatgegeatggtggeaagagggcggeageacttgetggagetgecgeggtgectecaggtggttcaatege
ggcagccagagggatttcagatgatcgegegtacaggttgageageagtgtcageaaaggtageagtttgecagaatgateggtt
cagctgttaatcaatgccagcaagagaaggggtcaagtgcaaacacgggeatgecacageacgggeaccggggagiggaatgg
caccaccaagtgtgtgegagecagceategeegeetggetgtttcagctacaacggeaggagtcatecaacgtaaccatgagetga
tcaacactgcaatcategggegggegtgatgeaageatgectggegaagacacatggtgtgeggatgetgeeggetgetgectget
gegeacgecgttgagttggcageaggcetcagecatgcactggatggeagetgggcetgecactgeaatgtggtggataggatgcaa
gtggagcegaataccaaacectetggetgettgetgggtigeatggeategeaccatcageaggagegeatgcgaagggactggcee
ccatgeacgecatgecaaaccggagegeaccgagtgtecacactgteaccaggeccgeaagetttgcagaaccatgeteatggac
geatgtagegetgacgteccttgacggegetectetegggtgtgggaaacgcaatgeageacaggeagcagaggcggcggcage
agagceggeggceageageggegggegccacecttettgeggggtegegecccagecageggtgatgegetgateccaaacgagtic
acattcatttgcatgectggagaagegaggetggggectttgggetggtgeagecegeaatggaatgegggaccgecaggcetage
agcaaaggegecteecctactecgeategatgttecatagtgeattggactgeatttgggtggggeggecggetgtitetttegtgtt
gcaaaacgcgecagctcageaacctgtecegtgggtecccegtgecgatgaaategtgtgeacgecgateagetgattgeeegget
cgcgaagtaggegeectectttctgetegecctetctecgtecegecictagaatatcaATGATCGAGCAGGACGGCCTCC
ACGCCGGCTCCCCCGLCGCCTGGGTGGAGLGCCTGTTCGGLTACGALTGGGCCCAGCAGACCATCG
GCTGCTCCGACGCCGCCGTGTTCCGCCTGTCCGCCCAGGGLCGCCCCGTGCTGTTCGTGAAGALCCGA
CCTGTCCGGLGLLCTGAACGAGCTGCAGGACGAGGLLGLCCGLCTGTCCTGGCTGGLCACCALCCGG
CGTGCCCTGCGCCGCCGTGCTGGACGTGGTGACCGAGGLLGGLLOLGACTGGLTGCTGCTGGGLG
AGGTGCCCGGCCAGGACCTGCTGTCCTCCCACCTGGCLCCCGCCGAGAAGGTGTCCATCATGGLCG
ACGCCATGCGCCGLCTGCACACCCTGGACCLCGCCACCTGCCCCTTCGACCACCAGGCCAAGCACCG
CATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGOTGGACCAGGACGACCTGGACGAGGAGC



ACCAGGGCLTGGCCCCCGLCGAGCTGTTCGCCCGLCTGAAGGCLCGCATGLCCGACGGLGAGGALC
TGGTGGTGACCCACGGCGALGCCTGCCTGLCCAACATCATGGTGGAGAACGGCCGCTICTCCGGCT
TCATCGACTGCGGCCGLLTGGGLGTGGLCGACCGLTACCAGGACATCGCCCTGGLCACCCGLCGACA
TCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGLTTCCTGGTGLTGTACGGCATCGCLGCCCLCG
ACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGACGAGTTCTICTGAcaattggcageageagetcggatagt
atcgacacactctggacgcetggtegtgtgatggactgttgecgecacacttgetgecttgocctgtgaatatccctgeegcttttat
caaacagcctcagtgtgtttgatcttgtgtgtacgegcettttgecgagttgetagetgettgtgetatttgegaataccacceccage
atceccttecctegtttcatategettgeateccaaccgeaacttatetacgetgteetgcetateecteagegetgetectgetectget
cactgeceectegeacagecttggtttgggcetecgectgtatictecctggtactgeaacctgtaaaccageactgeaatgctgatge
acgggaagtagtgggatgggaacacgaatggaggatcccgegtcicgaacagagegegeagaggaacgetgaaggtetegee
tctgtegeaccicagegeggeatacaccacaataaccacctgacgaatgegettggticticgtecattagegaagegteeggticac
acacgtgccacgtiggegaggtggcaggtgacaatgateggtggagetgatggtegaaacgticacagectagggatatcgaattc
ctttcttgegetatgacacttccagcaaaaggtagggegggetgegagacggetteceggegetgeatgeaacaccgatgatgcett
cgaccecccgaagetectteggggcetgeatgggegetecgatgecgetecagggegagegetgtttaaatagecaggeccecgatt
gcaaagacattatagcgagctaccaaagecataticaaacacctagatcactaccacttctacacaggecactegagcettgtgate
geactccgctaagggggegectcttectettegtitcagtcacaacccgeaaaca ctagtATGGC”i’T CCGCGGLATTCACC
ATGTCGGCGTGCCCCGCGATGACY GGCAGGGCCLLT GGGGCACGTCGC‘!’ CCGGACGGCCAGTCGCC
ACCCGCCTGAGGGGGCGCGCCCCCGACTGGAGCCGCCTGCTGACCGCCATCACCACCGTGTTCGTG
AAGTCCAAGCGCCCCGACATGCACGACCGCAAGTCCAAGCGCCCCGACATGCTGGTGGACAGCTTC
GGCCTGGAGTCCACCGTGCAGGACGGCCTGGTGTTCCGCCAGTCCTTCTCCATCCGCTCCTACGAGA
TCGGCACCGACCGCACCGCCAGCATCGAGACCCTGATGAACCACCTGCAGGAGACCTCCCTGAACC
ACTGCAAGAGCACCGGCATCCTGCTGGACGGLCTTCGGCCGCACCCTGGAGATGTGLAAGCGCGACC
TGATCTGGGTGGTGATCAAGATGCAGATCAAGGTGAACCGCTACCCCGCCTGGGGLGACACCGTGG
AGATCAACACCCGCTTCAGCCGCCTGGGCAAGATCGGCATGGGLCGCGACTGGLTGATCTCCGALT
GCAACACCGGCGAGATCCTGGTGCGLGCCACCAGCGLCTACGCCATGATGAACCAGAAGACCLGCC
GCCTGTCCAAGCTGCCCTACGAGGTGCACCAGGAGATCGTGCCCCTGTICGTGGACAGCCCCGTGAT
CGAGGACTCCGACCTGAAGGTGCACAAGTTCAAGGTGAAGACCGGCGACAGCATCCAGAAGGGCC
TGACCCCCGGLTGGAACGACCTGGACGTGAACCAGCACGTGTCCAACGTGAAGTACATCGGCTGGA
TCCTGGAGAGCATGCCCACCGAGGTGCTGGAGACCCAGGAGCTGTGCTCCCTGLLCCTGGAGTALC
GCCGCGAGTGCGGCCGCGALTCCGTGCTGGAGAGCGTGACCGCCATGGACCCCAGCAAGGTGGGL
GTGCGCTCCCAGTACCAGCALCTGCTGCGCCTGGAGGACGGCACCGCCATCGTGAACGGCGCCACC
GAGTGGCGCCCCAAGAACGCCGGCGLCAACGGLGCCATCTCCACCGGCAAGACCAGCAACGGCAA
CTCCGTGTCCATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGA
CGACGACGACAAGTGACctcgaggcageageagetcggatagtotcgacacactctggacgctggtegtgtgatggactg
ttgcegecacacttgetgecttgacctgtgaatateectgeegcttttatcaaacogectecagtgtgtttgatctigtgtgtacgege
ttttgcgagttgetagetgettgtgctatttgegaataccacceccageatcecccttecctegttteatategettgeatcccaaccge
aacttatctacgctgtectgetatecctcagegcetgetectgetectgeteactgeccctegeacagecttggtitgggcetecgectgt
atltctectggtactgeaacctgtagaccageactgeaatgctgatgeacgggaagtagtgggatgggaacacaaatggaaag
ctt

SEQ ID NO: 118

C.reinhartii B-tubulin promoter::native PTS::Umbellularia californica C12

thioesterase:: C.vulgaris nitrate reductase 3'UTR
ggtaccegectgeaacgeaagggcagecacagecgeteccaccegecgctgaaccgacacgtgettgggegectgecgectgectg
ccgeatgettgtgctggtgaggetgggcagtgetgecatgetgattgaggettggttcategggtggaagcettatgigtetgctege
cttgcatgecgegcaatgegeatgptggcaagagggeggeageactigetgeagetgecgeggtgectecaggtggttcaatege
ggcagecagagggatttcagatgatcgegegtacaggttgagecageagtgteagcaaaggtageagtitgecagaatgateggtt
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cagctgttaatcaatgecagcaagagaaggggtcaagtgeaaacacgggeatgecacageacgggeaccggggagtggaatgg
caccaccaagtgtgtgegagecageategecgectggetgtttcagctacaacggeaggagtcatecaacgtaaccatgagetga
tcaacactgcaatcatcgggegggegtgatgcaageatgectggegaagacacatggtgtgeggatgetgeeggetgetgectget
gegeacgecgttgagttgecageaggctcagecatgeactggatggeagetgggetgecactgeaatgtggtggataggatgeaa
gtggagcgaataccaaaccctetggetgettgetgggttgeatggeategeaccatcageaggagegeatgegaagggactggee
ccatgcacgecatgecaaaccggagegeaccgagtgtecacactgteaccaggeecgcaagetttgcagaaccatgetcatggac
geatgtagegcetgacgtecctigacggegetectetegggtgtgggaaacgcaatgrageacaggeagcagaggeggcggcage
agagcggeggeageageggegggggccacccticttgeggggtegegecccagecageggtgatgegetgateccaaacgagttc
acattcatttgeatgectggagaagegaggetggeggeetitgggetggtgcageccgcaatggaatgegggacegecaggetage
agcaaaggcegcectecectactecgcategatgticcatagtgeattggactgeattigggtgeggeggeeggetgtitctttegtptt
gcaaaacgcgecagetcageaacctgtecegtgggtecececgtgeegatgaaategtgtgeacgecgatcagetgattgeceggct
cgegaagtaggegeectectttetgetegeectctetecgteccgectctagaatatcaATGATCGAGCAGGACGGCCTCC
ACGCCGGCTCCCCCGCCGLLTGGGTGGAGCGCCTGTTCGGCTACGACTGGGCCCAGCAGACCATCG
GCTGCTCCGACGCCGLCGTGTTCCGCCTGTCCGCCLAGGGLLGCLLLGTGCTIGTTCGTGAAGACCGA
CCTGTCCGGCGLCCCTGAACGAGCTGCAGGACGAGGCCGLLCGLLTGTCCTGGLTGGCCALCCALLGEG
CGTGCCCTGCGCCGCLCGTGLTGGACGTGGTGACCGAGGCCGGLCGCGACTGGETGCTGLTGGGLG
AGGTGCCCGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATGGLCG
ACGCCATGCGCCGCCTGCACACCCTGGACCCCGLCACCTGCCCCTTCGACCACCAGGCCAAGCALCG
CATCGAGCGCGCCCGCACCCGCATGGAGGCCGGLCTGGTGGACCAGGACGALCCTGGACGAGGAGC
ACCAGGGCCTGGCCCCCGCCGAGCTGTTCGCCCGLCTGAAGGLCCGCATGCCCGACGGLCGAGGALT
TGGTGGTGACCCACGGCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCLGGLT
TCATCGACTGCGGCCGCCTGGGCGTGGCCGACCGCTACCAGGACATCGCCCTGGCCACCCGCGACA
TCGCCGAGGAGLTGGGLGGLGAGTGGGCCGALCHGLTTCCTGGTGLTGTACGGCATCGCCGCCCLLG
ACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGACGAGTTCTTCTGAcaattggcageageageteggatagt
atcgacacactctggacgcetggtegtgtgatggactgttgeegecacacttgetgecttgacctgtgaatatecctgecgcttttat
caaacagcecteagtgtgtitgatctigtgtgtaocgegcettttgegagttgetagetgcettgtgetatttgegaataccacceceeage
atcccctteectegtttcatategettgeatcccaaccgeaacttatctacgcetgtectgcetatecctecagegetgcetectgetectget
cactgcecctegeacagecttggtttgggetcecgectgtattctectggtactgeaacctgtaaaccageactgeaatgetgatge
acgggaagtagtgggatgggoacacaaatggaggateccgegtctcgaacagagegegragaggaacgetgaaggtetegec
tctgtegeaccteagegeggeatacaccacaataaccacctgacgaatgegettggttcttegtecattagegaagegtecggttcac
acacgtgccacgttggegagptggecaggtgacaatgateggtggagetgatggtegaaacgticacagectagggatategaatic
ctttcttgegetatgacacticcageaaaaggtagggegggctgegagacggettcecggegetgeatgcaacaccgatgatgett
cgaccccccgaagetecticggpgetgeatgggegetecgatgecgetecagggegagegetgtttaaatagecaggecccegatt
geaaagacattatagcgagctaccaaagccatattcaaacacctagatcactaccacttctacacaggecactegagettgtgate
gcactccgctaagggggcgcctcttcctcttcgtttcagtcacaacccgcaaacggcgcgccATGGCCACCACCAGCCT GG
CCTCCGCCTTCTGCTCCATGAAGGCCGTGATG C?GGCCCGCGACGGCCGCGGCA_’FGAAGLTCCCGCA
GCTCCGACCTG CAGCTGCGCGCCGGCAACGCCCCCACCTCCCTGAAGATGATCAACGGCACCAAGT.T
CAGCTACACCGAGAGCCTGAAGCGCCTGCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATC
TTCAGCGCCGCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAAGCTGCCCCAGLTG
CTGGACGACCACTTCGGCCTGCACGGLCTGGTGTTCCGCCGCACCTTCGCCATCCGLTCCTACGAGG
TGGGCCCCGACCGCAGCACCTCCATCCTGGCCGTGATGAACCACATGCAGGAGGCCACCCTGAACT
ACGCCAAGAGCGTGGGCATCCTGGGLGACGGCTTCGGCACCACCCTGGAGATGTCCAAGCGCGALC
TGATGTGGGTGGTGCGCCGCACCCACGTGGCCGTGGAGCGLTACCCCACCTGGGGLGACACCGTG
GAGGTGGAGTGCTGGATCGGCGCCAGCGGCAACAACGGCATGCGCCGCGACTTCCTGGTGCGCGA
CTGCAAGACCGGCGAGATCCTGACCCGLTGCACCTCCCTGAGCGTGCTGATGAACACCCGCACCLGL
CGCCTGAGCACCATCCCCGACGAGGTGLGCGGCGAGATCGGCLCCGCCTICATCGACAALGTGGCC
GTGAAGGACGACGAGATCAAGAAGCTGCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGG
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CGGCCTGACCCCCCGLTGGAACGACCTGGACGTGAACCAGCACGTGAACAALCCTGAAGTACGTGGC
CTGGGTGTTCGAGACCGTGCCCGACAGCATCTTCGAGTCCCACCACATCAGCTCCTTCACCCTGGAG
TACCGCCGCGAGTGCACCCGCGACTCCGTGCTGCGCAGCCTGACCACCGTGAGCGGCGGCAGLTCC
GAGGCCGGCCTGGTGTGCGACCACCTGLTGCAGCTGGAGGGCGGCAGCGAGGTGLTGCGLGCLLG
CACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGLCGAGLLLLGC
GTGATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGAC
GACAAGTGATGAcIcgaggcageageageteggatagtatcgacacactetggacgcetggtegtgtgatggactgttgee
gecacacttgctgecttgacctgtgaatatccctgecgcettttatcaaacagecteagtgtgtttgatettgtgtgtacgegctttty
cgagttgctagctgettgtgetatttgegaataccacceccageatececttecctegtttcatategettgeateccaaccgeaact
tatctacgctgtcectgctatecctcagegcetgeteetgetectgetecactgeccctecgeacagecttggtitgggeteecgectgtatte
tcctggtactgcoocctgtoaaccageactgeaatgetgatgeacgggoagtagtgggatgggaacacaaatggaaagett

SEQ ID NO: 119
C.reinhartii B-tubulin promoter::P.moriformis isopentenyl diphosphate synthase
PTS::Umbellularia californica C12 thioesterase:: C.vulgaris nitrate reductase 3’UTR

getaccegectgeaacgcaagggeagecacagecgeteccaccegeegetgaaccgacacgtgettgggegectgeegectgectyg
cegeatgetigtgetggtgaggctgggeagtgctgecatgetgattgaggcttggticategggtggaagcttatgtgtgtgetges
ctigeatgeegggeaatgegcatggtggcaagagggeggeageacttgetggagetgecgeggtgectcecaggtggttcaatege
ggcagecagagggatttcagatgatcgegegtacaggttgageagceagtgtcagcaaaggtagcagtttgecagaatgateggtt
cagctgttaatcaatgcecagcaagagaaggggtcaagtgcaaacacgggeatgecacagceacgggeaccggggagtggaatgg
caccaccaagtgtgtgegagecageategecgectggcetgtttcagetacaacggeaggagtcatccaacgtaaccatgagetga
tcaacactgcaatcategggegggegtgatgeaageatgectggegaagacacatggtgtgeggatgetgecggetgetgeetget
gegeacgeegttgagttggeageaggeteagecatgeactggatggeagetgggetgecactgeaatgtggtggataggatgeaa
gtggagcgaataccaaaccctetggetgettgetgggtigeatggcategeaccatecageaggagegeatgegaagggactggec
ccatgcacgecatgccaaaccggagegeaccgagtgtecacactgtcaccaggeccgeaagetttgeagaaccatgeteatggac
geatgtagegctgacgteectigacggegetectetegggtgtgggaaacgcaatgeageacaggeagcagaggcggeggcage '
agagCgeCeRCcagCagcEgcegeggccacccttcttgegggetegegecccagecageggtgatgegetgatcccaaacgagtte
acattcatttgcatgectggagaagegaggetggggectttgggetggtgeageccgeaatggaatgegggaccgecaggetage
agcaaaggegectccectactecgeategatgttecatagtgeattggactgeatttgggtggggeggeeggctgtttetttegtgtt
graaaacgegecagcetcageaacetgteeegtgggtecceegtgeegatgaaategtgtgeacgecgatcagetgattgecegget
cgegaagtaggegeectoctttetgetegeccteteteegtecegecictagaatatcaATGATCGAGCAGGACGGLCTCC
ACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGLCTGTTCGGLTACGACTGGGCCCAGCAGACCATCG
GCTGCTCCGACGCCGCCGTGTTICLGLLTGTCCGCCCAGGGCCGCCCCOGTGLTGTTCGTGAAGACCGA
CCTGTCCGGCGCCCTGAACGAGCTGCAGGACGAGGCCGLLCGCCTGTCCTGGCTGGCCACCACCGG
CGTGCCCTGLGLCGCCGTGCIGGACGTGGTGACCGAGGLCGGCCGLGACTGGLCTGCTGCTGGGLG
AGGTGCCCGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATGGLCG
ACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACCACCAGGCCAAGCALEG
CATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGGTGGACCAGGACGACCTGGACGAGGAGC
ACCAGGGCCTGGCCCCCGCCGAGCTGTTCGLCCGCCTGAAGGCCCGCATGCCCGACGGLGAGGACT
TGGTGGTGACCCACGGCGACGCCTGCCTGCCCAACATCATGGTGGAGAALGGLLGCITCTCCGGLT
TCATCGACTGCGGCCGCCTGGGCGTGGLCGACCGCTACCAGGACATCGCCCTGGCCACCCGLGACA
TCGCCGAGGAGCTGGGCGGCGAGTGGGLLGACCGLTTCCTGGTGCTGTACGGCATCGCCGCCLLCG
ACTCCCAGCGCATCGCCTTCTACCGCCTGLCTGGACGAGTTCTTCTGAcaattggeagecageagceteggatagt
agtcgocacactctggacgetggtegtgtgatggactgttgeegecacacttgetgecttgacctgtgaatatecctgeegcettttat
caaacagcectcagtgtgtttgatctigtgtgtacgegcttttgegagttgctagetgcttgtgctatttgegaataccacccccage
atcecccttecctegtitcotategettgeateccaaccgeaacttatctacgetgtectgetateccteagegetgetectgetectget
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cactgeccctegeacagcecttggtitgggetecgectgtattetectggtactgeaacctgtaaaccageactgeaatgetgatge
acgggaagtagtgggatgggoacacaaatggaggatcccgegtctcgaacagagegegeagaggaacgetgaaggtetegec
tctgtegeacctcagegeggeatacaccacaataaccacctgacgaatgegettggttettegtecattagegaagegtecggticac
acacgtgecacgtiggegaggtggcaggtgacaatgateggtggageigatggtcgaaacgttcacagectagggatategaatic
ctttcttgegetatgacacttccagcaaaaggtagggegggetgegagacggetteceggegetgcatgeaacaccgatgatgett
cgaccccccgaagetectteggggctgeatgggegetecgatgocgetecagggegagegetgtitaaatagecaggeccecgatt
gcaaagacattatagcegagctaccaaagcecatattcaaacacctagatcactaccacttctacacaggecactegagettgtgate
geactecgetaaggggecegectettectettcgtttcagtcacaaccegcaaacactagtATGACGTTICGGGGTCGCCCTC
CCGGCCATGGGCCGLCGGTGTCTCCCTTCCCCGGCCCAGGGTCGCGGTGCGLGCCCAGTCGGLCGAGT
CAGGTTTTGGAGAGCGGGLGCGCCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATCTTCA
GCGCCGCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCLCAAGCCCAAGCTGCCLCAGCTGCTG
GACGACCACTTCGGCCTGCACGGCCTGGTGTTCCGCCGCACCTTCGCCATCCGCTCCTACGAGGTGG
GCCCCGACCGCAGCACCTCCATCCTGGCCGTGATGAACCACATGCAGGAGGCCACCCTGAACCALG
CCAAGAGCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGA
TGTGGGTGGTGCGCCGCACCCACGTGGLCGTGGAGCGCTACCCCACCTGGGGCGACACCGTGGAG
GTGGAGTGCTGGATCGGCGCCAGCGGCAACAACGGCATGCGCCGCGACTTCCTGGTGCGCGACTG
CAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGLGTGCTGATGAACALCCGCACCCGLCGT
CTGAGCACCATCCCCGACGAGGTGCGLGGCGAGATCGGCCCCGCCTTCATCGACAACGTGGLCGTG
AAGGACGACGAGATCAAGAAGCTGCAGAAGCTGAACGACTCCACCGCLGACTACATCCAGHGLGEG
CCTGACCCCCCGCTGGAACGACCTGGACGTGAACCAGCACGTGAACAACCTGAAGTACGTGGLCTG
GGTGTTCGAGACCGTGCCCGACAGCATCTTCGAGTCCCACCACATCAGCTCCTTCACCCTGGAGTAL
CGCCGCGAGTGCACCCGCGACTCCGTGLTGCGCAGLCTGACCACCGTGAGCGGLGGCAGCTCCGAG
GCCGGCCTGGTGTGCGACCACCTGLTGCAGCTGGAGGGLGGCAGLCGAGGTGCTGLGLGCCCGCAL
CGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGLLGAGLCCLGLGT
GATGGACTACAAGGACCACGACGGCGALTACAAGGACCALGACATCGACTACAAGGACGACGACGA
CAAGTGATGACctcgaggeageageagetecggatagtategacacactctggacgetggtegtgtgatggactgttgeegec
agcocttgctgecttgacctgtgaatatcectgecgcettttatcaaacagecteagtgtgtttgatcttgtgtgtacgegettttgega
gttgctagctgettgtgetatttgegaataccacceccageatceecttccctegtttcatategettgeatcccaaccgeaacttat
ctacgctgtectgctateectcagegetgctectgetectgeteactgecectegeacagecttggtttgggctecgectgtattctee
tggtactgcoacctgtaaaccagceactgecaatgetgatgecacgggaagtagtgggatgggoacacaaatggaaagctt

SEQ ID NO: 120
C.reinhartii B-tubulin promoter:: P.moriformis delta 12 fatty acid desaturase
PTS::Umbeliularia californica C12 thicesterase::C.vulgaris nitrate reductase 3°’UTR

ggtaccegectgeaacgcaagggeagecacageegeteecacccgecgetgaaccgacacgtgettgggegectgeegectgectg
ccgeatgettgtgetggtgaggetgggeagtgcetgccatgetgattgaggetiggttcateggetggaagcttatgtgtgtgctgeg
cttgcatgecgggeaatgegeatggtggcaagagggeggcageactigetggagetgeegeggtgectecaggiggttcaatege
ggcagecagagegatttcagatgategegegtacaggttgageageagtgtcagecaaaggtageagtttgecagaatgateggtt
cagctgttaatcaatgcecageaagagaaggggtcaagtgeaaacacgggceatgecacageacgggeaccggggagtggaatgg
caccaccaagtgtgtgegagcecageategeegectggetgtttcagetacaacggcaggagtcatccaacgtaaccatgagetga
tcaacactgcaatcategggegggegtgatgeaageatgectggegaagacacatggtgtgeggatgetgecggetgetgectget
gegeacgecgttgagttggeageaggetcagecatgeactggatggeagetgggcetgecactgeaatgtggtggataggatgeaa
gtggagcegaataccaaaccctetggetgettgetgggtigeatggeategeaccatcagecaggagegeatgegaagggactggee
ccatgeacgeeatgecaaaccggagegcaccgagtgtecacactgtcaccaggeccgeaagcetttgecagaaccatgetcatggac
geatgtagegetgacgteectigacggegetectetegggtgtgggaaacgcaatgeageacaggeagcagaggeggeggeage
agageggeggeageageggegggggecacccttcttgegegggtegegecccagecageggtgatgegetgateccaaacgagtic
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acattcatttgcatgectggagaagegaggetggggectttgggetggtgcageccgeaatggaatgegggaccgecaggetage
agcaaaggegeetcccctactecgeategatgticcatagtgeattggactgeatttgggtgggeeggeeggctgtitetttegtgtt
geaaaacgegecagcetcageaacctgteeegtgggtocccegtgecgatgaaategtgtgeacgecgateagetgattgecegget
cgegaagtaggegeectectttetgetegecctetetocgteccgectctagaatatcaATGATCGAGCAGGACGGLCTCC
ACGCCGGCTCCCCCGLCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGLCCAGCAGALCCATCG
GCTGCTCCGACGCCGCCGTGTTCCGLCTGTCCGCCCAGGGLCGLCCCGTGLTIGTTCGTGAAGACCGA
CCTGTCCGGLCGLCCCTGAACGAGCTGCAGGACGAGGCCGLLCGCLTGTCCTGGLTGGCCACCACLGG
CGTGCCCTGLGCCGLCGTGCTGGACGTGGTGACCGAGGLCGGLCGCGACTGRLTGCTGLTGGGLG
AGGTGCCCGGCCAGGACCTGCTGTCLTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATGGCCG
ACGCCATGCGCLGCCTGCACACCCTGGACCCCGCCACCTGLLCCTTCGACCACCAGGLCCAAGCALCG
CATCGAGCGCGCCCGCACCCGCATGGAGGCCGGLCTGGTGGACCAGGACGACCTGGACGAGGAGC
ACCAGGGCCTGGCCCCCGCCGAGLTGTTCGCLCGCCTGAAGGLLCGCATGLLLGACGGCGAGGACC
TGGTGGTGACCCACGGCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGLTTCTCCGGCY
TCATCGACTGCGGCCGCCTGGGCGTGGCCGACCGLTACCAGGACATCGLLCTGGCCACCLGCGACA
TCGCCGAGGAGCTGGGCGGLGAGTGGGCLGACCGCTTCCTGGTGCTGTACGGCATCGCCGLCLLLG
ACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGACGAGTTICTTCTGAcaattggeageageageteggatagt
atcgacacactctggacgcetggtegtgtgatggactgttgecgecacacttgetgecttgacctgtgaatateectgecgcettttat
caaacagcectecagtgtgtttgatcetigtgigtacgegcttttgegagttgetagetgettgtgetatttgcgaataccacceccoge
atccccttecectegttteatategettgeateccaaccgeaacttatetacgetgtectgetateccteagegetgetectgetectget
cactgcccctegeacagcectiggtitgggcetecgectgtatictectggtactgecaacctgtaaaccageactgcaatgctgatge
acgggaagtagtgggotgggaacacaaatggaggatecegegtetcgaacagagegegeagaggaacgetgaaggtctegee
tctgtegeacctcagegeggcatacaccacaataaccacctgacgaatgegettggttcttegtecattagegaagegtecggttecac
acacgtgecacgttggegaggtggeaggtgacaatgateggtggagetgatggtegaaacgttcacagectagggatatcgaattc
ctttcttgegctatgacacttccagcaaaaggtagggegggctgegagacggettecccggegetgeatgeaacaccgatgatgett
cgaccecccgaagetectteggggcetgeatgggegetecgatgecgetecagggcegagegetgtttaaatagecaggeccecgatt
gcaaagacattatagcegagctaccaaagcecatattcaaacacctagatcactaccacttctacacaggecactegagcettgtgatce
geactcegetaagggggegectcttectettcgtttcagtcacaacccgcaaacactagt ATGGCTATCAAGACGAACAG
GCAGCCTGTGGAGAAGCCTCCGTTCACGATCGGGACGCTGCGCAAGGCCATCCCCGCGCACTGTTT
CGAGCGCTCGGCGCTTCGTGGGCGCGCCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATC
TTCAGCGCCGCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAAGCTGLCCCAGCTG
CTGGACGACCACTTCGGCCTGCACGGCCTGGTGTTCCGCCGCACCTTCGCCATCCGCTCCTACGAGG
TGGGCCCCGACCGCAGCACCTCCATCCTGGCCGTGATGAACCACATGCAGGAGGCCACCCTGAALC
ACGCCAAGAGCGTGGGCATCCTGGGLGACGGCTTCGGCACCACCCTGGAGATGTCCAAGCGCGACC
TGATGTGGGETGGTGCGCCGCACCCACGTGGCCGTGGAGCGCTACLCCCACCTGGGGCGACALCCGTG
GAGGTGGAGTGCTGGATCGGCGCCAGCGGCAACAACGGCATGCGCCGLCGACTTCCTGGTGCGCGA
CTGCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGCTGATGAACACCCGCACLCEGL
CGCCTGAGCACCATCCCCGACGAGGTGLGLGGCGAGATCGGLCCCGLLTTCATCGACAACGTGGLC
GTGAAGGACGACGAGATCAAGAAGCTGCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGG
CGGCCTGACCCCCCGCTGGAACGACCTGGACGTGAACCAGCACGTGAACAACCTGAAGTACGTGGC
CTGGGTGTTCGAGACCGTGCCCGACAGCATCTTCGAGTCCCACCACATCAGCTCCTTCACCCTGGAG
TACCGCCGCGAGTGCACCCGLGACTCCGTGLTGCGCAGLLTGACCACCOTGAGCGGLGGCAGLTLCC
GAGGCCGGCCTGGTGTGCGACCACCTGCTGLAGCTGGAGGGLGGCAGCGAGGTGLTGCGLGCLCG
CACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGUGGCATCAGCGTGATCCCCGLCGAGLCCLCGL
GTGATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGAC
GACAAGTGATGActcgaggrageageageteggatagtatcgacacactetggacgetggtegtgtgatggactgttgec
geeacacttgetgecttgacctgtgaatatecctgeegettttatcagacagecteagtgtgtttgatcttgtgtgtacgegctttig
cgagttgctagcetgcttgtgctatttgegoataccacceccageateecctteectegttteatategettgeateccaaccgeaact
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tatctacgctgtectgetateccteagegcetgcetectgctectgeteactgeccctegeacagectiggtitgggetecegectgtatte
tectggtactgeoacctgtaagaccageactgeaatgetgatgeacgggaagtagtgggatgggaacacaaatygaaagett

SEQ ID NO: 121
C.reinhartii B-tubulin promoter::C.protothecoides stearoyl ACP desaturase
PTS::Umbellularia californica C12 thioesterase::C.vulgaris nitrate reductase 3’UTR

ggtaccegectgcaacgeaagggeageea cagccgctcccacccgccgctgaéccga cacgtgctigggegectgeegectgectg
ccgeatgettgtgetggtgaggetgggeagtgetgecatgetgattgaggettggttcategggtggaagcettatgtgtgtgetggg
cttgcatgeegggeaatgegeatggtggcaagagggeggeageactigetggagetgecgeggtgectecaggtggttcaatege
ggcagecagagggatttcagatgatcgegegtacaggtigageageagtgtcageaaaggtageagtitgecagaatgateggtt
cagctgttaatcaatgecagcaagagaaggggtcaagtgcaaacacgggeatgccacageacgggeaccggggagtggaatgg
caccaccaagtgtgtgegagecageatcgeegectggetgtttcagetacaacggeaggagtcatccaacgtaaccatgagetga
tcaacactgcaatcatcgggegggegtgatgcaageatgectggegaagacacatggtgtgeggatgetgecggetgetgectget
gegeacgeegttgagttggeageaggetcagecatgeactggatggeagetgggetgecactgeaatgtggtpgataggatgeaa
gtggagcgaataccaaaccctetggetgettgetgggttgeatggeategeaccatcageaggagegeatgegaagggactggec
ccatgeacgecatgecaaaccggagegeaccgagtgtccacactgtcaccaggeccgcaagettigeagaaccatgetcatggac
geatgtagegcetgacgteecttgacggegetectctegggtgtgggaaacgcaatgeageacaggeagcagaggeggeggeage
agagcggceggcageageggegggggccacecticttgeggggtegegecccagecageggtgatgegetgateccaaacgagtte
acattcatttgcatgectggagaagegaggctggggcectttgggetggtgeageccgeaatggaatgegggaccgecaggetage
agcaaaggcegectcecctacteegeategatgticcatagtgeattggactgeatitggetggggeggecggetgtitetttegtgtt
gcaaaacgegecagetcageaacctgtecegtgggtecccegtgecgatgaaategtgigeacgecgatcagetgattgeeegget
cgegaagtaggegeectectttetgetegeccteteteegteccgectctagaatatcaATGATCGAGCAGGACGGCCTCC
ACGCCGGCTCCCCCGCCGCCTGGGTGOAGCGCCTGTTCOGCTACGACTGGGCCCAGCAGALCATCG
GCTGCTCCGACGCCGCCGTGTTCCGCCTGTCCGCCCAGGGLCGCCCCGTGLTGTTCGTGAAGACCGA
CCTGTCCGGCGLCCTGAACGAGCTGCAGGACGAGGCCGCCCGCCTGTCCTGGLTGGLCACCALCGEG
CGTGCCCTGCGCLGCCGTGLTGGACGTGGTGACCGAGGLCGGLLGCGACTGGLTGLTGLTGGGLG
AGGTGCCCGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATGGLCG
ACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACCACCAGGCCAAGCACCG
CATCGAGCGCGCCCGCACCCGCATGGAGGLLGGLLTGGTGGACCAGGACGACCTGGACGAGGAGC
ACCAGGGCCTGGCCCCCGLCGAGCTGTTCGLCCGLLTGAAGGCCCGCATGCCCGACGGCGAGGALC
TGGTGGTGACCCACGGCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGOTTCTCCGGCT
TCATCGACTGCGGLCGCCTGGGCOTGGCCGACCGCTACCAGGACATCGCCCTGGCCACCCGLGACA
TCGLCGAGGAGLTGGGCGGCGAGTGGGLCGACCOUTTCCTGGTGCTGTACGGCATCGCCGLLCLCG
ACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGACGAGTTCTTCTGAcaattgreageageagcetcggatagt
atcgacacactetggacgcetggtegtgtgatggactgtigeecgecacacttgetgecttgacctgtgaatatecctgecgcttttat
cagacagectcagtgtgttigatettgtgtgtacgegcettttgegagttgetagetgettgtgetatttgegaataccaccceceage
atceectteectegttteatategcettgeateccaoccgeaacttatctacgetgtoctgetateccteagegctgetectgetectget
cactgecectegeacagecttggtttgggctecgectgtattctectggtactgeaacctgtagaccageactgeaatgetgotge
gcgggaagtagtgggatgggaacacaaatggaggatcecgegtctcgaacagagegegeagaggaacgetgaaggtetegec
tctgtegeacctcagegeggceatacaccacaataaccaccigacgaatgegettggttcttegtecatiagegaagegteeggtteac
acacgtgccacgtiggegaggtggcaggtgacaatgateggtggagetgatggtcgaaacgticacagectagggatategaattc
ctttcttgegetatgacacttccageaaaaggtagggegggetgegagacggetteocggegetgeatgcaacaccgatgatgett
cgaccceccgaagetecticggggetgeatgggegeteegatgecgetecagggegagegetgtitaaatagecaggeccecgatt
gcaaagacattatagcgagctaccaaagecatattcaaacacctagatcactaccacttctacacaggecactcgagettgtgatc
geactccgctaagggggcgectettectettegtiteagtcacaaccegeaaacactagtATGGCCACCGCATCCACTTTCT
CGGCGTTCAATGCCCGCTGLGGCGACCTGLGTCGCTCOGLGGGLTCCGOGLLCCGGLGCCCAGCGA
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GGCCCCTCCCLGTGCGCGGGELGCGLCCCCGACTGGTCCATGCTGTTCGCLGTGATCACCACCATCTT
CAGCGCCGCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAAGCTGCCCCAGCTGCT
GGACGACCACTTCGGCCTGCACGGCCTGGTGTTCCGCCGCACCTTCGCCATCCGLTCCTACGAGGTG
GGCCCCGACCGCAGCACLTCCATCCTGGCCGTGATGAACCACATGCAGGAGGCCACCCTGAACCAC
GCCAAGAGCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCLTGGAGATGTCCAAGCGCGALCTG
ATGTGGGTGGTGCGCCGCACCCACGTGGCCGTGGAGCGLTACCCCACCTGGGGCGACACCGTGGA
GGTGGAGTGCTGGATCGGCGCCAGCGGCAACAACGGCATGCGCCGLGACTTCCTGGTGCGCGALT
GCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGCTGATGAACACCCGCACCCGCC
GCCTGAGCACCATCCCCGACGAGGTGCGCGGCGAGATCGGCCCCGCCTTCATCGACAACGTGGLCG
TGAAGGACGACGAGATCAAGAAGCTGCAGAAGCTGAACGACTCCACCGCCGALCTACATCCAGGGC
GGCCTGACCCCCCGCTGGAACGACCTGGACGTGAACCAGCACGTGAACAACCTGAAGTACGTGGLC
TGGGTGTTCGAGACCGTGCCCGACAGCATCTTCGAGTCCCACCACATCAGCTCCTTCACCCTGGAGT
ACCGCCGCGAGTGCACCCGCGACTCCGTGCTGCGCAGCCTGACCACCGTGAGCGGCGGCAGLTCCG
AGGCCGGCLCTGGTGTGCGALCACCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGCTGCGLGLLLGL
ACCGAGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGCLCCGL
GTGATGGACLTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGAC
GACAAGTGATGActcgaggeageageagcetcggatagtategacacactetggacgcetggtegtgtgatggactgttgee
geeacacttgetgecttgacctgtgaatatccctgecgcttttatcaaacagecteagtgtgtitgatettgtgtgtacgegctttty
cgagttgctagetgettgtgctatttgegaataccacceccageatecectteectegtttcatatcgettgeateccaaccgeaact
tatctacgcetgtectgetatecctecagegcetgcetectgcetectgetecactgecectegeacagecttggtttgggctececgectgtatte
tectggtactgeaacctgtoaaccageoctgeaatgetgatgeacgggaagtagtgggatgggaacacaaatggaaagett

SEQ ID NO: 122
C.reinhartii B-tubulin promoter::P.moriformis stearoyl ACP desaturase PTS::Umbellularia
californica C12 thioesterase::C.vulgaris nitrate reductase 3'UTR

ggtaccegectgcaacgcaagggcagecacagecgceteeccacccgecgetgaaccgacacgtgettgggegectgecgeetgectg
cegeatgettgtgctggtgaggetgggcagtgetgecatgetgattgaggettggttcatcgggtggaagettatgtgtgtgetgee
cttgcatgeegggcaatgegeatggtggeaagagggeggeageacttgetggagetgeegeggtgectecaggtggttcaatcege
ggcagcecagagggatttcagatgategegegtacaggttgageageagtgtcageaaaggtageagtttgecagaatgateggtt
cagcetgttaatcaatgccagcaagagaaggggtcaagtgeaaacacgggcatgecacageacgggeaccggggagtggaatgg
caccaccaagtgtgtgcgagccageategecgectggetgtttcagetacaacggeaggagtcatecaacgtaaccatgagetga
tcaacactgcaatcategggegggcegtgatgcaageatgectggegaagacacatggtgtgeggatgetgeeggetgetgectget
gegeacgeegttgagttggeageaggetecagecatgeactggatggeagetgggetgecactgeaatgtggtggataggatgeaa
gtggagcgaataccaaaccctetgpctgettgetgegttgeatggeatcgeaccatcageaggagegeatgegaagggactggec
ccatgeacgcecatgecaaaccggagegeaccgagtgtecacactgtcaccaggeccgcaagetttgeagaaceatgetcatggac
geatgtagegetgacgteecttgacggegetcctetegggtgtgggaaacgcaatgcageacaggeageagaggeggeggeage
agagcggeggeageageggeggeggeccacccttcttgeggggtegegecccagecageggtgatgegetgateccaaacgagttc
acattcatttgeatgectggagaagegaggetggggecetttgggetggtgeageccgeaatggaatgegggaccgecaggetage
agcaaaggegecteccctactecgeategatgttecatagtgcatiggactgeatitgggtggggeggecggetgtitetttegtptt
gcaaaacgegeeagetcageaacctgteccgtgggteoccecgtgecgatgaaategtgtgeacgeegatcagetgattgeeegget
cgegaagtaggcgecctecttictgetegecctetctecgteccgectctagaatatcaATGATCGAGCAGGACGGCCTCC
ACGCCGGCTCCCCCGLCGLCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGCCCAGCAGACCATCG
GCTGCTCCGACGCCGCCOTGTTCCGCCTGTCCGCCCAGGGLCGCCCCGTGLTGTTCGTGAAGACCGA
CCTGTCCGGCGCCCTGAACGAGCTGCAGGACGAGGCCGLLCGLCTGTCCTGGCTGGLCACCACCGE
CGTGCCCTGLGCCGCCGTGLTGGACGTGGTGACCGAGGCCGGCCGCGACTGGLTGLCTGCTGGGLG
AGGTGCCCGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATGGLCG
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ACGCCATGCGCCGCCTGCACACCLTGGACCCCGCCACCTGCLLOTTCGACCACCAGGCCAAGCALCG
CATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGGTGGACCAGGACGACCTGGACGAGGAGC
ACCAGGGCCTGGCCCCCGCCGAGCTGTTCGCCCGCCTGAAGGCCCGCATGCCCGALGGLGAGGALC
TGGTGGTGACCCACGGCGACGCCTGCLTGCLCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCT
TCATCGACTGCGGCCGLCTGOGLGTGGCCGACCGCTACCAGGACATCGCCCTIGGLCCALCCGLGALCA
TCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCTGTACGGCATCGCCGLLLCCG
ACTCCCAGCGCATCGCCTICTACCGCCTGCTGGACGAGTTCTTCTGAaattggcageageagetcggatagt
atcgacacactctggacgcetggtegtgtgatggactgttgecgecacacttgetgecttgacctgtgaatatccctgeegcttttat
cagacagecteagtgtglittgatetigtgtgtacgegctttigegagttgetagetgcettgtgetatttgegaataccacccccage
atecectteectegtttcatategetigeateccaaccgeaacttatetacgetgteetgctatecctcagegetgcetectgetectget
cactgecectegeacagecttggtitgggcetecgectgtatictectggtactgeaacctgtaaoccageactgeaatgetgatge
acgggaagtagtgggatgggaacacaaatggaggateccgegtctcgaacagagegegeagaggaacgetgaaggtetegee
tctgtcgeacctecagegeggeatacaccacaataaccacctgacgaatgegettggttettcgtecattagegaagegtecggttcac
acacgtgecacgttggegaggiggeaggtgacaatgateggtggagetgatggicgaaacgticacagectagggatatcgaatic
ctttctigegetatgacacttccageaaaaggtaggeegggetgegagacggcetticeecggegetgeatgeaacaccgatgatgett
cgaccccccgaagetectteggggetgeatgggegetecgatgecgetecagggegagegetgtttaaatagecaggeccecgatt
gcaaagacattatagcgagctaccaaagccatattcaaacacctagatcactaccacttctacacaggecactcgagettgtgatc
geactcegctaagggggegectettectettegtttcagtcacaaccegeaaacactagt tATGGCTT CCGCGGCATTCACC
ATGTCGGCGTGCCCCGCGATGACTGGCAGGGLLCCTOGRE CACGTCGCTCCGGACGG CCAGTCGCC
ACCCGCCTGAGGGGGCGCGCCCCCGACTGGTCCATGCTGTICGCCGTGATCACCALCCATCTTCAGCG
CCGCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAAGCTGLCCCAGLTGCTGGAL
GACCACTTCGGCCTGCACGGCLTGGTGTTCCGCCGCACCTTCGCCATCCGCTCCTACGAGGTGGGCC
CCGACCGCAGCACCTCCATCCTGGCCGTGATGAACCACATGCAGGAGGCCACCCTGAACCACGCCA
AGAGCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATGT
GGGTGGTGCGCCGCACCCACGTGGCCOGTGGAGCGCTACCCCACCTGGGGLGACACCGTGGAGGTG
GAGTGCTGGATCGGCGCCAGCGGCAACAACGGCATGCGCCGCGACTTCCTGGTGCGCGACTGCAA
GACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTOGCTGATGAACACCCGCACCCGLCGLCTG
AGCACCATCCCCGACGAGGTGLGCGGLGAGATCGGLCCCGCCTTCATCGACAACGTGGCCGTGAAG
GACGACGAGATCAAGAAGCTGCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGCCTG
ACCCCCCGCTGGAACGACCTGGACGTGAACCAGCACGTGAACAACCTGAAGTACGTGGLCTGGGTG
TTCGAGACCGTGCCCGACAGCATCTTCGAGTCCCACCACATCAGCTCCTTCACCCTGGAGTACCGCCG
CGAGTGCACCCGCGACTCCGTGCTGCGCAGCCTGACCACCGTGAGLGGLGGCAGCTCCGAGGLCO
GCCTGGTGTGCGACCACCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGLTGCGCGCCCGCACCGAG
TGGCGCCCCAAGCTGACCGACTCLTTCCGLGGCATCAGCGTGATCCCCGCCGAGCCCCGLGTGATG
GACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGALGACGACAAG
TGATGActcgaggcageageagctcggatagtatcgacacactctggacgetggtegtgtgatggactgttgecgecacact
tgctgecttgacctgtgaatatecctgecgettttatcaaacagecteagtgtgtttgotettgtgtgtacgegettttgegagttge
tagctgcttgtgctatttgegaataccaccecccageatececttcectegtticatategettgeateccaagccgeagacttatctacy
ctgtectgctatccctecagegetgetectgetectgetcactgeccctegeacagecttggtttgggctecgectgtattctectggta
ctgcagcctgtaaaccageactgeaatgctgatgeacgggaagtagtgggatgggaacacaaatggaaagett

SEQ ID NO: 123

C.reinhartii B-tubulin promoter::native PTS::Cinnamomum camphora C14
thioesterase::C.vulgaris nitrate reductase 3’ UTR

ggtaccegecetgeaacgeraagggeragecacageegetcccaccegecgetgaaccgacacgtgettgggegectgeegectgectg
ccgeatgettgigctggtgagactggecagtgetgecatgetgattgaggetiggticategggtggaagettatgtgtgtgetggect
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tgeatgecgggeaatgegeatggtggcaagaggeeggcageactigetggagetgeegeggtgectecaggtggpticaategeggc
agccagagggatticagatgatcgegegtacaggtigageageagigtcagcaaaggtageagtttgecagaatgateggticage
tgttaatcaatgccagcaagagaaggggtcaagtigeaaacacgggeatgecacageacgggeaccggggagiggaatggeaccea
ccaagtgtgtgegagecageategecgectggetgittcagctacaacggeaggagtcatccaacgtaaccatgagetgatcaaca
ctgcaatcatcgggegggegtgatgeaageatgectggegaagacacatggtgtgeggatgetgeeggcetgetgeetgetigegeac
geegttgagttggeageaggeteagecatgeactggatggeagetgggetgecactgeaatgtggtggataggatgeaagtggagce
gaataccaaaccctetggetgetigetgggtigeatggeategeaccatcageaggagegeatgegaagggactggecccatgeac
gecatgecaaaccggagegeaccgagtgtecacactgtcaccaggeccgeaagettigecagaaccatgeteatggacgeatgtage
getgacgteecttgacggegetectetegggtgtgggaaacgraatgagcacaggragragaggrgecgecagcagagcgaces
cageageggeggeggeeacccticttgeggggtegegecccagecageggigatgegetgateccaaacgagttcacatteattige
atgcctggagaagegaggctggrgectitgggetggtgeageccgeaatggaatgegggaccgecaggctagcageaaaggegec
tceectactecgeategatgticcatagtgeattggactgeatttgggtggpgeggecggetgtttctitegtgtigeaaaacgegeca
gctcageaaccigteecgtgrgteccecgtgecgatgaaategtgtgeacgeegatcagetgatigeceggctegegaagtaggegce
cctectttetgetegeectetetecgteccgectctagaatatcaATGATCGAGCAGGACGGCCTCCACGCCGGLTCCC
CCGCCGLCTGGGTGGAGCGLCTGTTCGGCTACGACTGGGCCCAGCAGACCATCGGCTGLTCCGACG
CCGCCGTGTTCCGCCTGTCCGCCCAGGGLCGCCCCGTGCTGTTCGTGAAGACCGACCTGTCCGGLGC
CCTGAACGAGCTGCAGGACGAGGCCGCCCGCLTGTCCTGGCTGGCCACCACCGGCGTGCCLTGLGL
CGCCGTGCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGLTGLTGGGLGAGGTGCCCGGCC
AGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATGGCCGACGLCATGCGLCG
CCTGCACACCCTGGACCCCGCCACCTGLCCCTTCGACCACCAGGLCAAGCACCGLATCGAGLCGCGCC
CGCACCCGCATGGAGGCCGGCCTGGTGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGL
CCCCGCCGAGCTGTTCGCCCGCCTGAAGGLCCGCATGCCCGACGGLGAGGACCTGGTGGTGACCCA
CGGCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTCATCGACTGCGGC
CGCCTGGGCGTGGCCGACCGCTACCAGGACATCGCCCTGGCCACCCGCGACATCGCCGAGGAGCTG
GGCGGCGAGTGGGLCGACCGCTTCCTGGTGCTGTACGGCATCGCCGCCCCCGACTCCCAGLGCATC
GCCTTCTACCGCCTGCTGGACGAGTTCTTCTGAcaattggcagecageagcetcggatagtatcgacacactctggac
gctggtegtgtgaotggactgttgecgecacacttgctgecttgacctgtgaatatcectgeegettttatcaaacagecteagtgty
tttgatcttgtgtgtacgegettttgegagttgctagetgcettgtgetatttgegaataccacceeccageatececttcectegtitca
tatcgcttgeateccaaccgeaacttatetacgcetgtectgetateccteagegetgetectgetectgeteactgeecoctegeacag
cettggtttgggcetecgectgtattctectggtactgeaacctgtaagaccageactgeaatgctgatgeacgggaagtagtggga
tgggoocacaaatggaggatcecegegtetcgaacagagegegcagaggaacgetgaaggtetegectetgtegeaccteagege
ggcatacaccacaataaccacctgacgaatgegettggticttcgtecattagegaagegtecggttcacacacgtgecacgtigece
gaggtggceaggtgacaatgateggtggagetgatggtegaaacgttcacagectagggatatcgaaticetttettgegetatgaca
cttccagcaaaaggtagggcgggetgegagacggcticeeggegetgeatgeaacaccgatgatgettcgacceeccgaagetectt
cgggectgeatgggegeteegatgeegetecagggegagegetgtttaaatagecaggeccccgattgeaaagacattatagegag
ctaccaaagccataticaaacacctagatcactaccactictacacaggecactegagettgtgategeactecgetaagggggege
ctettectettegtttcagtcacaaceegeaaacggegegccATGGCCACCACCTCCCTGGCCTCCGLCTTCTGCAGC
ATGAAGGCCGTGATGCTGGCCCGCGACGGLCGCGGCATGAAGCCCCGLTCCAGCGACCTGLAGCTG
CGCGCCGGCAACGCCCAGACCTCCCTGAAGATGATCAACGGCACCAAGTTCTCCTACACCGAGAGCC
TGAAGAAGCTGCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATCTTCTCCGLCGLCGAGAA
GCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCTGCTGGACGACCACTTICGG
CCCCCACGGCCTGGTOTTCCGCCGCACCTTCGCCATCCGCAGCTACGAGGTGGGLCCCGALCGLTCC
ACCAGCATCGTGGCCGTGATGAACCACCTGCAGGAGGCCGCCCTGAACCACGLCAAGTCLGTGGGL
ATCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATCTIGGGTGGTGAAG
CGCACCCACGTGGCCGTGGAGCGCTACCCCGCCTGGGGCGACACCGTGGAGGTGGAGTGCTGGGT
GGGCGCCTCCGGCAACAACGGCLGCCGCCACGACTTCCTGGTGCGCGACTGCAAGACCGGCGAGAT
CCTGACCCGCTGCACCTCCCTGAGCGTGATGATGAACACCCGCACCCGCCGCCTGAGLCAAGATCCCC



GAGGAGGTGCGCUGGCGAGATCGGCCCCGCCTTCATCGACAACGTGGLCGTGAAGGACGAGGAGAT
CAAGAAGCCCCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGLCTGACCLLLCGLTG
GAACGACCTGGACATCAACCAGCACGTGAACAACATCAAGTACGTGGALTGGATCCTGGAGALCGT
GCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTCACCATCGAGTACCGLCGCGAGTGLALC
ATGGACAGCGTGCTGCAGTCCCTGACCACCGTGAGCGGLGGLTCCTCCGAGGLLGGLCTGGTGTGC
GAGCACCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGLTGCGCGCCAAGACCGAGTGGCGCCCCAA
GCTGACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGTCCAGCGTGATGGACTACAAGGA
CCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTGATGAC cgag
geagcagceagceteggatagtatcgacacactctggacgetggtegtgtgatggactgtigecgecacacttgetgecttgacct
gtgaatatccctgecgcttitatcaaacagcectecagtgtgtttgatettgtgtgtacgegctttigegagttgetagetgcettgtget
gtitgcgaataccacccccageatccccttecctegtttcatategettgeatcccaaccgeaacttatetacgetgtectgetatee
cteagegetgctectgceteetgeteactgeceetegeacagecttggtttgggceteegectgtattctectggtactgeaacctgtaa
accageoctgcaatgctgatgecacgggaagtagtgggotgggaacacaaatggaaagett

SEQ ID NO: 124
C.reinhartii B-tubulin promoter:: P.moriformis 1sopentenyl diphosphate synthase
PTS::Cinnamomum camphora C14 thioesterase::C.vulgaris nitrate reductase 3’UTR

getaccegectgeaacgeaagggeagecacagecgeteccaccegeegetgaaccgacacgtgettgggegectgecgectgectg
cegeatgetigtgctggtpaggetgggcagtgetgecatgetgattgaggettggtteategggtggaagcttatgtgtgtgetgey
cttgcatgeegggcaatgegeatggtggcaagagggeggeageacttgetggagetgeegeggtgectccaggtggttcaatege
gegcagccagagggatttcagatgategegegtacaggttgageageagtgtcageaaaggtageagtttgeccagaatgateggtt
cagctgttaatcaatgecagcaagagaaggggtcaagtgcaaacacgggeatgcecacageacgggeaccggggagtggaatgsg
caccaccaagtgtgtgcgagecageategecgectggetgtttcagetacaacggeaggagtcatccaacgtaaccatgagetga
tcaacactgcaatcategggegggegtgatgcaageatgectggegaagacacatggtgtgeggatgetgoeggetgetgectget
gegeacgecgtigagttggcagcaggceteagecatgeactggatggeagetgggetgecactgeaatgtggtggataggatgeaa
gtggagcgaataccaaaccctetggetgettgetgggttgeatggeategcaccatcageaggagegratgegaagggactggec
ccatgcacgecatgccaaaccggagegceaccgagtgtecacactgtcaccaggeeegeaagetttgecagaaccatgeteatggac
geatgtagcegctgacgteccttgacggegetectetegggtgigggaaacgcaatgeageacaggragcagaggggcggcage
agagcggeggeageageggegggegccacccticttgeggggtegegecccagecageggtgatgegetgateccaaacgagttc
acattcattigcatgectggagaagegaggetggggeetitgggetggtgeageccgeaatggaatgegggaccgecaggetage
agcaaaggcegcecteecoctactecgeategatgttecatagtgeattiggactgeatttgggtggggeggeeggetgtttetttegtgtt
graaaacgegecagetcageaacctgtecegtgggtecceegtgecgatgaaategtgtgcacgecgatcagetgattgeccgget
cgcgaagtaggegecctectitetgetegeectetetecgtecegectctagaatatcaATGATCGAGCAGGACGGCCTCC
ACGCCGGCTCCCCCGCCGLCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGCCCAGCAGACCATCG
GCTGCTCCGACGCCGCCGTGTTCCGCCTGTCCGCCCAGGGCCGCCCCGTGCTGTTCGTGAAGACCGA
CCTGTCCGGCGLCCTGAACGAGCTGCAGGACGAGGLLGCCCGCLTGTCCTGGCTGGCCACCALLGG
CGTGCCCTGCGLLCGCCGTGLTGGACGTGGTGACCGAGGCCGGLLGLGALTGGLTGLTGLTGGGLG
AGGTGCCCGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATGGLCG
ACGCCATGCGCCGCLTGCACACCLCTGGACCCLGCCACCTGCCCCTTCGACCACCAGGCCAAGCALCG
CATCGAGCGCGCCCGCACCLGCATGGAGGCCGGLCTGGTGGACCAGGACGALCTGGACGAGGAGC
ACCAGGGCCTGGCCCCCGLCGAGCTGTTCGCCCGLLTGAAGGLCCGCATGLLCGALCGGLGAGGALC
TGGTGGTGACCCACGGCGACGLLTGCCTGCCCAACATCATGGTGGAGAALCGGLCGCTTCTCCGGLT
TCATCGACTGCGGCCGLLTGGGLGTGGCCGACCGCTACCAGGACATCGCCCTGGCCACCCGLGALCA
TCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCTGTACGGCATCGLCGCLLLLG
ACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGACGAGTTCTTCTGAcaattggrageageageteggatagt
atcgacacactctggacgcetggtcgtgtgatggactgtigecgecacacttgetgecttgacctgtgaatatecctgeegcttttat
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caaacagcectcagtgtgtttgatcttgtgtgtacgegcttttgegagtigetagctgetigtgetatitgecgaataccacceccage
atccectteectegtttcatategettgeatcccaaccgcaacttatctacgetgtectgetateccteagegetgetectgetectget
cactgccecctegeacagectiggttigggctecgectgtattctectggtactgeaacctgtaaaccageactgeaatgetgatge
acgggaagtagtgggatgggoacacaaatggaggatcccgegteicgaacagagegegeagaggaacgcetgaaggtetegee
tctgtegeacctcagegeggeatacaccacaataaccacctgacgaatgegettggticttegtecattagegaagegteeggticac
acacgtgcecacgiiggegaggtggcaggtgacaatgateggtggagetgatggtegaaacgttcacagectagggatategaatic
ctttcttgegetatgacacticcagcaaaaggtagggegggctgegagacggcticeeggegetgeatgeaacaccgatgatgett
cgaccecccgaagetecttegggectgeatgggegetecgatgecgetecagggegagegetgtitaaatagecaggececegatt
gcaaagacattatagegagctaccaaagecatattcaaacacctagatcactaccacttctacacaggecactcgagettgtgatc
geactccgetaagggggegectcttectettegtttcagtcacaaccegeaaacactagtATGACGTTCGGGGTCGCCCTC
CCGGCCATGGGCCGCGGTGTCTCCCTTCCCCGGLCCAGGGTCGCGGTGLGCGCCCAGTCGGCGAGT
CAGGTTTTGGAGAGCGGGCGCGCCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATCTTCT
CCGCCGCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCTGLTGG
ACGACCACTTCGGCCCCCACGGLCCTGGTGTTCCGCLOCALCLTTCGCCATCCGCAGCTACGAGGTGGE
CCCCGACCGCTCCACCAGCATCGTGGCCGTGATGAACCACCTGCAGGAGGCCGCCCTGAACCALGC
CAAGTCCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGTCCAAGCGCGACCTGAT
CTGGGTGGTGAAGCGCACCCACGTGGCCGTGGAGCGLTACCCCGCCTGGGGCGACALCGTGGAGG
TGGAGTGCTGGGTGGGCGCCTCCGGCAACAACGGLCGCCGCCACGALTTCCTGGTGCGCGACTGCA
AGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGLGTGATGATGAACALCCGCACCCGLCGLCT
GAGCAAGATCCCCGAGGAGGTGCGCGGCGAGATCGGCCCCGCCTTCATCGACAACGTGGCCGTGA
AGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGLGGL
CTGACCCCCCGCTGGAACGACCTGGACATCAACCAGCACGTGAACAACATCAAGTACGTGGACTGG
ATCCTGGAGACCGTGCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTCACCATCGAGTALCG
CCGCGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGACCACCGTGAGCGGCGGLTCCTCCGAGGL
CGGCCTGGTGTGCGAGCACCTGCTGCAGCTGGAGGGCGGCAGCGAGGTGCTGCGCGCCAAGALCE
AGTGGCGCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCLGAGTCCAGCGTGAT
GGACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAA
GTGATGActcgaggcageageagcteggatagtotcgucacactetggacgctggtegtgtgatggactgttgeecgecaco
cttgctgecttgacctgtgaatatecctgecgcttttatcaaacagectcagtgtgtttgatcttgtgtgtacgegcettttgegagtt
gctagctgettgtgetatttgegaataccacceecageateecctteectegttteatotcgettigeatcccaaccgeaacttoteta
cgctgtectgctateecteagegetgetectgetectgetcactgecectegcacagecttggtttgggcetecgectgtattctectgg
tactgcaacctgtaaaccageactgeaatgetgatgcacgggaagtagtgggatgggaacacagatggagagcett

SEQ ID NO: 125
C.reinhartii B-tubulin promoter:: P.moriformis delta 12 fatty acid desaturase
PTS::Cinnamomum camphora C14 thioesterase::C.vulgaris nitrate reductase 3’ UTR

getaccegectgeaacgcaagggcagecacagecgeteccaccegecgetgaaccgacacgtgettgggegectgecgectgectg
ccgeatgettgtgetggtpaggcetgggcagtgetgecatgetgattgaggettggttcategggtggaagettatgtgtgtgetgge

cttgcatgeegggcaatgegeatggtggcaagagggeggcageacttgetggagetgeegeggtgectecaggtggtteaatege

ggcagccagagggatttcagatgategegegtacaggttgageageagtgtcageaaaggtageagtitgecagaatgateggtt
cagctgttaatcaatgecagcaagagaaggggtcaagtgcaaacacgggeatgecacageacgggeaccggggagtggaatgg
caccaccaagtgtgtgegagecageategeegectggetgtitcagetacaacggeaggagteatecaacgtaaccatgagetga

tcaacactgcaatcategggegggegtgatgcaageatgectggegaagacacatggtgtgeggatgetgeeggetgetgeetget
gegeacgeegtigagttggeageaggetcagecatgcactggatggeagetgggetgecactgeaatgtggtggataggatgeaa
gtggagcgaataccaaaccctetggetgettgetgggttgeatggeategeaccatcageaggagegcatgegaagggactggec
ccatgcacgecatgecaaaccggagegeaccgagtgtecacactgteaccaggeccgeaagetitgeagaaccatgeteatggac
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geatgtagegetgacgteecttgacggegcetectetegggtgtgggaaacgcaatgeageacaggcageagaggcggeggrage
agagcggeggeageageggegggggccaccettettgeggggtegegecccagecageggtgatgegeigatcccaaacgagttc
acattcatttgeatgectggagaagegaggetggggecttigggetggtgeagecegcaatggaatgegggacegecaggcetage
agcaaaggcegecteccctactecgeategatgttecatagtgeattggactgeatitgggtggageggeeggetgttictitegtgtt
gcaaaacgcgecagetcageaacctgtecegtgggtecceegtgecgatgaaategtgtgcacgecgatcagetgattgeeegget
cgegaagtaggegecctectttetgetegeecteteteegteecgectctagaatatcaATGATCGAGCAGGACGGCCTCC
ACGCCGGCTCLCCCCGCCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTGGGCCCAGCAGALCCATCG
GCTGCTCCGACGCCGCCGTGTTCCGLCTGTCCGCCCAGGGCCGCCCCGTGCTGTTCGTGAAGACCGA
CCTGTCCGGCGCCCTGAACGAGCTGCAGGACGAGGCCGCCCGCCTGTCCTGGCTGGCCACCACCGG
CGTGCCCTGCGLCGLCGTGLTGGACGTGGTGACCGAGGCCGGCLGCGALCTGGLTGLTGLTGGGEG
AGGTGCCCGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATGGLCG
ACGCCATGCGCCGCLTGCACACCCTGGACCCCGCCACCTGCCCCTTCGALCCACCAGGCLAAGCACCG
CATCGAGCGCGCCCGCACCCGCATGGAGGCLGGCCTGGTGGACCAGGACGALCCTGGACGAGGAGC
ACCAGGGCCTGGCCCCCGCCGAGCTGTTCGCCCGLCTGAAGGCCCGCATGLLCGACGGLGAGGACLC
TGGTGGTGACCCACGGCGACGCCTGCCTGLCCAACATCATGGTGGAGAACGGCCGLTTCTCCGGCT
TCATCGACTGCGGCCGCCTGGGCGTGGLCGACCGCTACCAGGACATCGCCCTGGCCACCCGCGALCA
TCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCTGTACGGCATCGCCGCCCLLG
ACTCCCAGCGCATCGCCTTCTACCGCCTGLTGGACGAGTTCTTCTGAcaatiggeogeageagetecggatagt
atcgacacactctggacgcetggtcgtgtgatggactgttgecgecacacttgetgecttgacctgtgaatatecctgecgcttttat
caaacagectcagtgtgtttgatettgigtgtacgegetittgegagttgetagetgettgtgcetatttgecgaataccacccccage
gtccectteectegttteatategettgeatceccaaccgeaacttatctacgetgtectgetatecctcagegetgetectgetectget
cactgcccctegeacagecttggtttgggcetcegectgtattetectggtaoctgecaacctgtaaaccageactgeaatgetgatge
acgggaagtagtgggatgggaacacaaatggaggateccgegtctcgaacagagegegcagaggaacgetgaaggtctegec
tctgtegeaccteagegeggeatacaccacaataaccacctgacgaatgegettggttettegtceeattagegaagegteeggticac
acacgtgecacgtiggegaggtggcagetgacaatgatcggiggagetgatggtcgaaacgttcacagectagggatatcgaatic
ctttcttgegctatgacacttccageaaaaggtagggegggetgegagacggettcecggegetgeatgeaacaccgatgatgett
cgaccccccgaagcetecticggggctgcatgggegetecgatgeegetecagggegagegetgtttaaatagecaggeececgatt
gcaaagacattatagegagetaccaaagecatattcaaacacctagatcactaccactictacacaggecactegagettgtgate
geactccgctaagggggegectettectcttegtttcagtcacaaccegeaaacactagtATGGCTATCAAGACGAACAG
GCAGCCTGTGGAGAAGCCTCCGTTCACGATCGGGACGCT: GCGCAAGGCCA“{CCCCGCGCACFGTTT
CGAGCGCTCGGCGCTTCGTGGGCGCGCCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATC
TTCTCCGCCGCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAACCCCLLCCAGOTG
CTGGACGACCACTTCGGCCCCCACGGCCTGGTGTTCCGCCGCACCTTCGCCATCCGCAGCTACGAGG
TGGGCCCCGACCGCTCCACCAGCATCGTGGCCGTGATGAALCCACCTGCAGGAGGCCGCCCTGAALC
ACGCCAAGTCCGTGGGCATCCTGGGCGACGGCTTCGGCALCACCCTGGAGATGTCCAAGCGCGACLC
TGATCTGGGTGGTGAAGCGCACCCACGTGGCCGTGGAGCGLTACCCLGLLTGGGGCGACALCGTG
GAGGTGGAGTGCTGGGTGGGCGCCTCCGGCAACAACGGLCGCCGCCACGACTTCCTGGTGCGCGA
CTGCAAGACCGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGATGATGAACACCCGCACCCGL
CGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGAGATCGGCCCCGCCTTCATCGACAACGTGGCC
GTGAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGG
CGGCCTGACCCCCCGCTGGAACGACCTGGACATCAACCAGCACGTGAACAACATCAAGTACGTGGA
CTGGATCCTGGAGACCGTGCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTCACCATCGAGT
ACCGCCGCGAGTGCACCATGGACAGCGTGLTGCAGTCCCTGACCACCGTGAGLGGLGGLTCCTCCG
AGGCCGGCLTGGTGTGCGAGCACCTGCTGCAGLTGGAGGGLGGCAGCGAGGTGCTGCGCGCCAAG
ACCGAGTGGLCGLCCCCAAGCTGACCGACTCCTTCCGCGGCATCAGLGTGATCCCCGCLGAGTCCAGC
GTGATGGACTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGALGAC
GACAAGTGATGActcgaggeagcageageteggatagtategacacactctggacgetggtegtgtgatggactgttgec
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gcecacacttgetgecttgacctgtgaatateectgecgcttitatcacacagectcagtgtgtttgatettgtgtgtacgegcttity
cgagttgctagctgettgtgctaotttgegaataccacccccageatecectteectegtttcatategetigeatcccaaccgeaact
tatctacgctgtectgetatecctecagegetgetectgetectgeteactgeceetegeacagcecttggtttgggeteecgectgtatte
tectggtactgeaacctgtaaaccageactgeaatgcetgatgeacgggaagtagtgggatgggaacacaagatggaaagctt

SEQ ID NO: 126
Homologous recombination construct SZ726

CCCGTGATCACACAGGTGCCTTGCGAGCGTGATCACACTATTTTGGGGGTCCTAC
AGTACTGAAATGGTGAGAAGTCGTACTGAAATCAAGGATGAACAATGAAAATGG
TGCTGTGGTGGCTTCTCAAAGGTCAAGAATCAGTCGCTCGCGTCAGGAAATCGCG
GCGTCAACCAGCGTGGGCGCGGTCAGTGGCCCCGCACTGGTCACCATAGCCTCTC
CTGCCACAGTAGCGATCCCCTGGGCGTTCACTCTCAGCAGCGGCTGTACTGCCTC
CCAGATTTTCTTCTTCTGGACCTGCGGGCGTGAGAGGATGAGCAGGGTGGGGCCA
AGGGCTCAATCCTGAACGGCCCTCATTCGGTTTCCAATCCCACAACACATACCCA
CAGCAGGTCAGACCACGCATTCGCACCATGCGCACCAAATAACGTGTCCTTACCT
GATTGGGTGTGGCAGGCTCCGTGGACAGGAGTGCCTCGTCCCCCGCCCAGACCC
GCTCCCCCGTCACGGCGGCGTCCGGGACCCGCAGCGGCTCCACCGCGGTGTGATC
CGCGTTOGCGGUGCAGAGCAGCATCCCAGCCGATTTGACCCCGCGCATGCTCCG
AGGCTTGAGGTTGGCCAGCACCACCACCCGCCGGCCGACAAGGTCCTCCAGGGT
CACGTGCCGGACCAGGCCACTCACGATGGTGCGAGGGCCCCCCTCCTCGCCGAG
GTCGATCTGCTCGACGTACAGACTGCGACATGCGTGGCGAGTGGTCATCAGAAG
GAAGCAGGTGTGCAGAAGGGGCACGTGGTTGGTATTGAGAGTAGCCAAAGCTTT
GTGCCAATCAGAAAGTCAACGCAGCTGCCTGCCTGGCTCGCGTACAATTCCTTTC
TTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCG
GCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGGCTGC
ATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCC
GATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCA
CTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCG
CCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACGGCGCGCCATGCTGCTGCAG
GCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCATGACGA
ACGAGACGTCCGACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGA
ACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACCTGTACT
TCCAGTACAACCCGAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGGCCACGC
CACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGCCCCGAA
GCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTGGTGGACTACAACAACACC
TCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCTGCOGTGGCCATCTGGA
CCTACAACACCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGGACGGCG
GCTACACCTTCACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACTCCACCCA
GTTCCGCGACCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAAGTGGATCATGACC
GCGGCCAAGTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCTGAAG
TCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGCTACCAGTACG
AGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTCCTACT
GGGTGATGTTCATCTCCATCAACCCCGGCGCCCCGGCCGGCGGCTCCTTCAACCA
GTACTTCGTCGGCAGCTTCAACGGCACCCACTTCGAGGCCTTCGACAACCAGTCC
CGCGTGGTGGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAACACCG
ACCCGACCTACGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACTGGGAGTACT
CCGCCTTCGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTC
TCCCTCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAG
GCCGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCGCCACC
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AACACCACGTTGACGAAGGCCAACAGCTACAACGTCGACCTGTCCAACAGCACC
GGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGACGATCTCCA
AGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAGGACCCCGAGGA
GTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTCCTTCTTCCTGGACCGUCGGE
AACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTACTTCACCAACCGCATGAGC
GTGAACAACCAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTACAAGGTGTAC
GGCTTGCTGGACCAGAACATCCTGGAGCTGTACTTCAACGACGGCGACGTCGTIGT
CCACCAACACCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGAACATGAC
GACGGGGOTGGACAACCTGTTCTACATCGACAAGTTCCAGGTGCGCGAGGTCAA
GTGATTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGA
CGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCTTGACCTGTGAATA
TCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTT
TTGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTC
CCTCOTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATC
CCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGOGTTTGGGCT
CCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGC
ACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTTGAGCTCGGTACCCGTA
CCCATCAGCATCCGGGTGAATCTTGGCCTCCAAGATATGGCCAATCCTCACATCC
AGCTTGGCAAAATCGACTAGACTGTCTGCAAGTGGGAATGTGGAGCACAAGGTT
GCTTGTAGCGATCGACAGACTGGTGGGGTACATTGACAGGTGGGCAGCGCCGCA
TCCATCGTGCCTGACGCGAGCGCCGCCGGTTGCTCGCCCGTGCCTGCCGTCAAAG
AGCGGCAGAGAAATCGGGAACCGAAAACGTCACATTGCCTGATGTTGTTACATG
CTGGACTAGACTTTCTTGGCGTGGGTCTGCTCCTCGCCAGGTGCGCGACGCCTCG
GGGCTGOGOGTGCGAGGGAGCCGTGCOGGCCACGCATTTGACAAGACCCAAAGCTCG
CATCTCAGACGGTCAACCGTTCGTATTATACATTCAACATATGGTACATACGCAA
AAAGCATG

SEQ ID NO: 127
P.moriformis isopentenyl diphosphate synthase plastid targeting sequence

MTFGVALPAMGRGVYSLPRPRVAVRAQSASQVLESGRAQL

SEQ ID NO: 128
P.moriformis delta 12 fatty acid desaturase plastid targeting sequence

MAIKTNRQPVEKPPITIGTLRKAIPAHCFERSALRGRAQL

SEQ 1D NO: 129
P.moriformis stcaroyl ACP desaturase plastid targeting sequence

MASAAFTMSACPAMTGRAPGARRSGRPVATRLRGRA

SEQ ID NO: 130
C.protothecoides stearoyl ACP desaturase plastid targeting sequence

MATASTIFSAFNARCGDLRRSAGSGPRRPARPLPVRGRAQL

SEQ ID NO: 131
Cuphea hookeriana fatty acyl-ACP thioesterase (C8-10) plastid targeting sequence
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MVAAAASSAFFPVPAPGASPKPGKFGNWPSSLSPSFKPKSIPNGGFQVKANDSAHPK
ANGSAVSLKSGSLNTQEDTSSSPPPRTFLH

SEQ ID NO: 132
Umbellularia californica fatty acyl-ACP thioesterase (C12) plastid targeting sequence

MATTSLASAFCSMKAVMLARDGRGMKPRSSDLQLRAGNAPTSLKMINGTKFSYTES
LKRL

SEQ ID NO: 133
Cinnamomum camphora fatty acyl-ACP thioesterase (C14) plastid targeting sequence

MATTSLASAFCSMKAVMLARDGRGMKPRSSDLQLRAGNAQTSLKMINGTKFSYTES
LKKL

SEQ ID NO: 134
P.moriformis fatty acyl-ACP thioesterase-1 ¢cDNA sequence

ATGGCACCGACCAGCCTGCTTGCCAGTACTGGCGTCTCTTCCGCTTCTCTGTGGTC
CTCTGCGCGCTCCAGCGCGTGCGCTTTTCCGGTGGATCATGCGGTCCGTGGCGCA
CCGCAGCGGCCGCTGCCCATGCAGCGCCGCTGUTTCCGAACAGTGGCGGTCAGG
GCCGCACCCGCGGTAGCCGTCCGTCCGGAACCCGCCCAAGAGTTTTGGGAGCAG
CTTGAGCCCTGCAAGATGGCGGAGGACAAGCGCATCTTCCTGGAGGAGCACCGC
ATTCGGGGCAACGAGGTGGGCCCCTCGCAGCGGCTGACGATCACGGCGGTGGCC
AACATCCTGCAGGAGGCGGCGGGCAACCACGCGGTGGCCATGTGGGGCCGGAGC
TCGGAGGGTTTCGCGACGGACCCGGAGCTGCAGGAGGCGGGTCTCATCTTTGTG
ATGACGCGCATGCAGATCCAAATGTACCGCTACCCGCGCTGGGGCGACCTGATG
CAGGTGGAGACCTGGTTCCAGACGGCGGGCAAGCTAGGCGCGCAGCGCGAGTGG
GTGCTGCGCGACAAGCTGACCGGCGAGGCGCTGGGCGCGGCCACCTCCAGCTGG
GTCATGATCAACATCCGCACGCGCCGGCCGTGCCGCATGCCCGAGCTCGTCCGCG
TCAAGTCGGCCTTCTTCGCGCGCGAGCCGCCGCGCCTGGCGCTGCCGCCCACGGT
CACGCGCGCCAAGCTGCCCAACATCGCGACGCCGGCGCCGCTGCGCGGGCACCG
CCAGGTCGCGCGCCGCACCGACATGGACATCGAACGGGCACGTGAACAACGTGGC
CTACCTGGCCTGGTGCCTGGAGGCCOGTGCCCGAGCACGTCTTCAGCGACTACCAC
CTCTACCAGATGGAGATCGACTTCAAGGCCGAGTGCCACGCGGGCGACGTCATC
TCCTCCCAGGCCGAGCAGATCCCGCCCCAGGAGGCGCTCACGCACAACGGCGCC
GGCCGCAACCCCTCCTGCTTCGTCCATAGCATTCTGCGCGCCGAGACCGAGCTCG
TCCGCGCGCGAACCACATGGTCGGCCCCCATCGACGCGCCCGCCGCCAAGCCGC
CCAAGGCGAGCCACTGA

SEQID NO: 135
P.moriformis fatty acyl-ACP thioesterase-2 cDNA sequence

ATGGCACCGACCAGCCTGCTTGCCCGTACTGGCGTCTCTTCCGCTTCTCTGTGCTC
CTCTACGCGCTCCGGCGCGTGCGCTTTTCCGGTGGATCATGCGGTCCGTGGCGCA
CCGCAGCGGCCGCTGCCCATGCAGCGCCGCTGCTTCCOGAACAGTGGCTGTCAGG
GCCGCACCCGCAGTAGCCGTCCGTCCGGAACCCGCCCAAGAGTTTTGGGAGCAG
CTTGAGCCCTGCAAGATGGCGGAGGACAAGCGCATCTTCCTGGAGGAGCACCGC
ATTCGTGGCAACGAGGTGGGCCCCTCGCAGCGGCTGACGATCACGGCGGTGGCC
AACATCCTGCAGGAGGCGGCGGGCAACCACGCGGTGGCCATGTGGGGTCGGAGC
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TCGGAGGGTTTCGCGACGGACCCGGAGCTGCAGGAGGCGGGCCTCATCTTTGTG
ATGACGCGCATGCAGATCCAAATGTACCGCTACCCGCGCTGGGGCGACCTGATG
CAGGTGGAGACCTGGTTCCAGACGGCGGGCAAGCTAGGCGCGCAGCGCGAGTGG
GTGCTGCGCGACAAGCTGACCGLCGAGGCGCTGGGCGCGGCCACCTCCAGCTGG
GTCATGATCAACATCCGCACGCGCCGGCCGTGCCGCATGCCCGAGCTCGTCCGCG
TCAAGTCGGCCTTCTTCGCGCGCGAGCCGCCGCGCCTGGCGCTGCCGCCCGCGGT
CACGCGTGCCAAGCTGCCCAACATCGCGACGCCGGCGCCGCTGCGCGGGCACCG
CCAGGTCGCGCGCCGCACCGACATGGACATGAACGGCCACGTGAACAACGTTGC
CTACCTGGCCTGGTGCCTGGAGGCCGTGCCCGAGCACGTCTTCAGCGACTACCAC
CTCTACCAGATGGAGATCGACTTCAAGGCCGAGTGCCACGCGGGCGACGTCATC
TCCTCCCAGGCCGAGCAGATCCCGCCCCAGGAGGCGCTCACGCACAACGGCGCC
GGCCGCAACCCCTCCTGCTTCGTCCATAGCATTCTGCGCGCCGAGACCGAGCTCG
TCCGCGCGCGAACCACATGGTCGGCCCCCATCGACGCGCCCGCCGCCAAGCCGC
CCAAGGCGAGCCACTGA

SEQ ID NO: 136
P.moriformis fatty acyl-ACP thioesterase-1 amino acid sequence

MAPTSLLASTGVSSASLWSSARSSACAFPVDHAVRGAPQRPLPMQRRCFRTVAVRA
APAVAVRPEPAQEFWEQILEPCKMAEDKRIFLEEHRIRGNEVGPSQRLTITAVANILQE
AAGNHAVAMWGRSSEGFATDPELQEAGLIFVMTRMQIQMYRYPRWGDLMOQVETW
FQTAGKLGAQREWVLRDKLTGEALGAATSSWVMINIRTRRPCRMPELVRVKSAFFA
REPPRILALPPTVTRAKLPNIATPAPLRGHRQVARRTDMDMNGHVNNVAYLAWCLE
AVPEHVEFSDYHLYQMEIDFKAECHAGDVISSQAEQIPPQEALTHNGAGRNPSCFVHSI
LRAETELVRARTTWSAPIDAPAAKPPKASH

SEQ ID NO: 137
P.moriformis fatty acyl-ACP thioesterase-2 amino acid sequence

MAPTSLLARTGVSSASLCSSTRSGACAFPVDHAVRGAPQRPLPMQRRCFRTVAVRA
APAVAVRPEPAQEFWEQLEPCKMAEDKRIFLEEHRIRGNEVGPSQRLTITAVANILQE
AAGNHAVAMWGRSSEGFATDPELQEAGLIFVMTRMQIQOMYRYPRWGDLMQVETW
FQTAGKLGAQREWVLRDKLTGEALGAATSSWVMINIRTRRPCRMPELVRVKSAFFA
REPPRLALPPAVTRAKLPNIATPAPI.RGHRQVARRTDMDMNGHVNNVAYLAWCLE
AVPEHVFSDYHLYQMEIDFKAECHAGDVISSQAEQIPPQEALTHNGAGRNPSCFVHSI
LRAETELVRARTTWSAPIDAPAAKPPKASH

SEQ ID NO: 138
C.hookeriana fatty acyl-ACP thioesterase amino acid sequence without PTS

QLPDWSRLI.TAITTVEVKSKRPDMHDRKSKRPDMLVDSFGLESTVQDGILVFRQSFSI

RSYEIGTDRTASIETLMNHLQETSLNHCKSTGILLDGFGRTLEMCKRDLIW VVIKMQI

KVNRYPAWGDTVEINTRIFSRLGKIGMGRDWLISDCNTGEILVRATSAYAMMNQKTR
RLSKLPYEVHQEIVPLFVDSPVIEDSDLKVHKFKVKTGDSIQKGLTPGWNDLDVNQH
VSNVKYIGWILESMPTEVLETQELCSLALEYRRECGRDSVLESVTAMDPSKVGVRSQ
YQHLLRLEDGTAIVNGATEWRPKNAGANGAISTGKTSNGNSVS

SEQ ID NO: 139
U.californica fatty acyl ACP thioesterase amino acid sequence without PTS
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PDWSMLFAVITTIFSAAEKQWTNLEWKPKPKLPQLLDDHFGLHGLVEFRRTFAIRSYE
VGPDRSTSILAVMNIIMQEATLNHAKSVGILGDGFGTTLEMSKRDLMWVVRRTHVA
VERYPTWGDTVEVECWIGASGNNGMRRDFLVRDCKTGEILTRCTSLSVEMNTRTRR
LSTIPDEVRGEIGPAFIDNVAVKDDEIKKLQKINDSTADYIQGGLTPRWNDLDVNQH
VNNLKYVAWVFETVPDSIFESHHISSFTLEYRRECTRDSVLRSLTTVSGGSSEAGLVC
DHLLQLEGGSEVLRARTEWRPKLTDSFRGISVIPAEPRV

SEQ ID NO: 140
Cinnamomum camphora fatty acyl-ACP thioesterase amino acid sequence without PTS

PDWSMLFAVITTIFSAAEKQWTNLEWKPKPNPPQLLDDHFGPHGLVFRRTFAIRSYE
VGPDRSTSIVAVMNHLQEAALNHAKSVGILGDGFGTTLEMSKRDLIWVVKRTHVAV
ERYPAWGDTVEVECWVGASGNNGRRHDFLVRDCKTGEILTRCTSLSVMMNTRTRR
LSKIPEEVRGEIGPAFIDNVAVKDEEIKKPQKINDSTADYIQGGLTPRWNDLDINQHV
NNIKYVDWILETVPDSIFESHHISSFTIEYRRECTMDSVLQSLTTVSGGSSEAGLVCEH
LLQLEGGSEVLRAKTEWRPKLTDSFRGISVIPAESSVMDYKDHDGDYKDHDIDYKD
DDDK
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026172-005020PC - Sequence Listing_l
SEQUENCE LISTING

PCT/US2009/066141

2009-11-30

61/219,525
2009-06-23

61/174,357
2009-04-30

61/118,994
2008-12-01

<150>
<151>

<160>
<170>

143

<210> 1

<211> 1187
<212> DNA
<213>

<400> 1
gatcagacgg

gcttggtgtt
accttgtccc
ggctacatac
agatgggcag
ggg9gg9ggceca
cagaatttct
ccgaacacct
atggccatac
attgaagccg
ccactageceg
tgccgeacac
gggtagggte
ccaaccagee
tcgeaagett
cctaaggtgg
cagcegttgt

61/118,590
2008~

11-28

Chlorella sp.

gcctgacctg
gggtctgcag
cgacccagtt
ttgcegeacc
tgctgeccat
gcaatgcctyg
tccteettyg
ccatagctgt
aaggtcatgt
tgacttcatyg
acatgcgetg
ctccgggagt
gccatacgec
taaccaagac
tgggtgccta
gtgtgccgea

gtttcagtta

PatentIn version 3.5

cgagataatc
gatagtgttg
ttatggagtg
ggtatgaggg
aaacaactgg
actttcgggt
aggtaagcgce
aagggcgceaa
cgagattagt
ccaaccrgece
tcttttgeca
gagtceggeg
cacgaccaaa
ggcacctata
tcttgagaag
gcctgaaaca

tattgtatgce

aagtgctegt
cagggccceca
cattgcctca
gatatagtac
ctgctcagec
agggtgaaaa
aggeeggecc
acatggccgy
gctgagtaag
cctgggegta
ccaaaacaac
acteccteccce
cgacgcagga
ataataggtg
cacgagttgg
aagcgtctag

tattgtttgt

73

aggcaaccaa
aggacagcag
agagcctage
tcgcactgeg
atttgttggce
ctgaacaaag
gcetgegecce
actgttgtca
acactatcac
gcagacgtat
tggtacaccyg
g9gcgggecga
ggggattggg
gggggactaa
agtggctgtg
cagctgettc

tcgrgctagg

MANUFACTURING OF TAILORED OILS IN RECOMBINANT HETERQTROPHIC

ctcagcaget
gggaacttac
cggagcgcta
ctgtctagtg
ggaccattct
actaccaaaa
acatggcgcet
gcactctttc
cccatgttceg
gccatcatga
ctcgaagtcg
ggccctacct
gtagggaatc
cagccctata
tacggtcgac

tataatgtgt

gtggcgeagg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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026172-005020PC - Sequence tisting_ 1l
cccacctact gtggcgggec attggttggt gettgaatig cctcaccatce

acgctcactc aaacgccttt gtacaactge

tgCaaaccag cacatagcac tcccttacat

<210> 2
<211> 1414
<212> DNA
<213>

<400> 2
cgctgegeac

tgttcttcat
cagaccgttg
caagcccatt
gtcgattget
tggagcaaga
gggccgagga
agtttgccaa
gtggtggggg
agcggaccca
ttgctgaggt
tgcacctctg
ttcatgteeg
gccgtegeca
ggcagcactg
gtccetgege
ccaaccggac
actgtgacct
tgtcaatatt
gtggtgatca
attccaattt
gacagtggac
actaacgtga
caccgagaga
<210> 3
<211> 512
<212> PRT
<213>
<220>

cagggeegec
cttectecacc
agctcctgat
cacggggtac
gctcatggaa
gagcatgaat
ttggaggagg
gctcacagga
ggggggggtrt
catgcttgaa
acttcaggcec
ggctgaccgg
ggcccaggge
caccattgcec
gtctccagec
atgtaattcc
tgaatgtgceg
aacgcagcat
tgctgtattt
agtgaacctc
gatattatcg
tgtgatggag
accctcagtg

gtgttgcggc

Unknown

Chlorella ellipsoidea

agctecgetga
ttggtggect
cagcatcctce
cagtggtgct
ttggcatgtg
gccttcagge
aaagcatcaa
gcagagacaa
aatacggtac
ttcgaggect
gctgagctca
ctcagectec
agcggtggtg
gttgctgget
agccagcaag
ccagatcaaa
atggcaggtc
gccaaccgea
attcgtttta
atcagactta
cttgccaagce
tgcececgagt
aagggaccat

agtaggacga

agaactttec

cacccagcag

tgtcgeteca
tcttggecag
aggaggccct
gaggtagatg
catgcatgtt
aggttgaaag
gtcgtcgete
gactggcetge
gaaatgcact
gtggggtgag
aagtcgatge
ttcgegggea
ccataaatgt
gacgcatgca
tggctgtteca
ggagggaaca
cctrtgagtc
aaaaaatgat
atcagcaacc
cctegttegg
tagagctgat
ggtggagect
cagaccagaa

caag

74

ttggcgctge

tacaaca

aatgcggtcc
ggccttcage
ttgacaagca
ggtttgaaaa
cacaatatgce
ttcctggggy
atgctcatgt
tcaggtgttg
tggaattccc
aaatgctcac
cctgetegtce
tggagtaggce
cggtgatggt
catgtggcct
ggaaagcggce
gcttggattt
tcccgaatta
tgacagaaaa
aagttcgaaa
caaggaaacg
ctttgggaaa
cttcgatteg

agaccagatc

taaggtctga

aactacagtg

ccegatrttt
tgcatgcgea
agceccctgtg
ggattgctcg
caccaggctt
tgaagaggca
tttcagtcag
catcgtgtgt
acctcatgec
tctgeecteg
tatcagggcc
gcecggcageg
9999299999
ggctggeacc
catgttgttg
gatgtagtgc
ctagraggge
tgaagcggtyg
cgcaactatc
gaggcaccaa
ccaactgecea
gttagtcatt

tcerectega

1080
1140
1187

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1414



1

Lys

Ala

Gly

Trp

65

Ala

Phe

Tyr

Gly

Asnh

145

Gin

Ile

Ala

Glu

ser

Gly

Lys

Thr

50

Glu

Phe

AsSnh

Asn

Lys

Tyr

Asn

val

210

ser

val

Arg

Trp

Trp

35

Pro

ASp

Ser

ASp

Thr

115

Tyr

Thr

Trp

Ser

Glu

195

Pro

Gly

vai

Met

20

His

Let

GIn

Gly

Thr

100

Pro

Thr

Gin

Ile

Ser

180

Gly

Thr

ASn

Ser

val

) 026172-005020PC - Sequence Listing.l
<223> Description of Unknown: Yeast sequence

<400> 3
Met Thr Asn Glu

ghr Ser Asp Arg Pro teu val His pPhe

AsSn

Leu

Phe

Pro

Ser

85

ITe

Glu

Phe

Phe

Met

165

ASp

Phe

Glu

Pro

Phe

245

ASp

ASp

Tyr

Trp

Ile

70

Met

ASp

Ser

Thr

ASD

Leu

Gln

Phe

Pro

Phe

Gly

55

Ala

val

Pro

Glu

Glu

135

ASD

Ala

Leu

Gly

215

Ala

Gly

Gly

Asn

GlIn

40

His

Ile

val

Arg

Glu

120

Tyr

Pro

Ala

Lys

Tyr

200

Pro

Pro

Thr

Lys

Gly

25

Tyr

Ala

Ala

ASD

Gln

105

GIn

Gin

Lys

Lys

Ser

185

Glin

Ser

Ala

His

ASp

10

Lteu Trp
Asn Pro
Thr Ser
Pro Lys
90

Arg Cys
Tyr Ile
Lys Asn
val phe

155

Ser Gin
170

Trp Lys
Tyr Glu
Lys Ser
Gly Gly

2
Phe Glu
250

Tyr Tyr

75

Tyr

Asn

Asp

60

Arg

Asn

val

Ser

Pro

140

Trp

ASp

Leu

Cys

Tyr

220

Ser

Ala

Ala

AsSp

ASp

45

Asp

Asn

Thr

Ala

125

val

Tyr

Tyr

Glu

Pro

205

Trp

Phe

Phe

Leu

Thr

Glu

30

Thr

Leu

Asp

Ser

Ile

110

Ser

Leu

Glu

Lys

Ser

190

Gly

val

AsSn

ASp

GIn

Pro

15

Lys

val

Thr

Ser

Gly

95

Trp

Leu

Ala

Pro

Ile

175

Ala

Leu

Met

Gln

AsSn

255

Thr

Asn

ASp

Trp

Asn

Gly

80

Phe

Thr

ASp

ser

160

Glu

Phe

Ile

Phe

Tyr

240

GIn

Phe



rPhe

Ser

Ser

305

Asn

Ile

Thr

Leu

LysS

Pro

Phe

Tyr

Asn

Leu

465

Phe

val

Asn

Asn

290

Met

Pro

Ser

Lys

Glu

370

Ser

Glu

Leu

Phe

Met

ASp

<210> 4
<211> 20
<212> PR

<213>

Thr

275

Trp

Ser

Glu

Asn

Ala

Phe

val

Glu

ASp

Thr

435

Leu

Leu

Thr

Asn

T

260

ASp

Glu

Leu

Thr

Ala

340

AsSn

Glu

Phe

Tyr

Arg

Asn

Ser

Tyr

Thr

Leu
500

unknown

Pro

Tyr

val

Glu

325

Gly

Ser

Leu

Ala

Leu

405

Gly

Arg

Tyr

Phe

Gly

Phe

026172-005020PC - Sequence Listing_1l

Thr

Ser

Arg

Leu

Pro

Tyr

val

390

Arg

Asn

Met

Tyr

Asn

470

AsSn

Tyr

TYyr

Ala

295

LYS

1le

Trp

ASn

Tyr

375

Leu

Met

ser

ser

ASp

Ala

ite

265

Gly ser Ala

280

Phe

Phe

AsSn

ser

val

360

Ala

Ser

Gly

Lys

val

440

val

Gly

Leu

ASD

val

ser

Leu

ASP

val

Leu

phe

val

425

AsSh

Tyr

ASp

Gly

Pro

Leu

Leu

Asn

Trp

Glu

410

Lys

Asn

Gly

val

Ser

490

Phe

Leu

Thr

ASn

315

Ala

Ala

Ser

Thr

Phe

395

val

Phe

Gln

Leu

val

475

val

Gin

76

Gly

Asn

300

Thr

Glu

Thr

Asn

Thr

380

Lys

Ser

val

Pro

Leu

460

Ser

Asn

val

Ile

285

Pro

Glu

Pro

Asn

Ser

365

Gin

Gly

Ala

Lys

Phe

445

ASp

Thr

Met

Arg

270

Ala

Trp

Tyr

Ile

Thr

350

Thr

Thr

Leu

Ser

Glu

430

Lys

Gln

AsSn

Thr

Glu
510

Trp

Arg

Glin

lLeu

335

Thr

Gly

Ile

Glu

Ser

415

ASn

Ser

Asn

Thr

Thr

495

val

Ala

Ser

Ala

320

ASn

Leu

Thr

sSer

400

Phe

Pro

Glu

Lys
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<220>

<223> pDescription of uUnknown: Yeast sequence

<400> 4

Met Leu Leu GIn Ala Phe Leu Phe Leu Leu Ala Gly Phe Ala Ala Lys
1 5 10 15

Ile Ser Ala Ser
20

<210> 5

<211> 18
<212> PRT
<213> unknown

<220>
<223> Description of Unknown: Higher plant secretion signal

<400> 5
Met Ala Asn Lys Ser Leu Leu Leu Leu Leu Leu Leu Gly Ser Leu Ala
1 5 10 15

Ser Gly

<210> 6

<211> 10

<212> PRT

<213> artificial sequence

<220>
<223> pescription of Artificial Sequence: Synthetic
consensus sequence

<400> 6
Met Ala Arg Leu Pro Leu Ala Ala Leu Ggy
1 5 1

<210> 7

<211> 20

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 7
Met Ala Ash Lys Leu Leu Leu Leu Leu Leu Leu Leu Leu Leu Pro Leu
1 5 10

Ala Ala Ser Gly
20

<210> 8

<211> 2615

<212> DNA

<213> Saccharomyces cerevisiae

<400> 8
gaattcccca acatggtgga gcacgacact ctcgtctact ccaagaatat caaagataca

77

60



gtctcagaag
cteggattec
ggcacctaca
gacagtggtc
ccaaccacgt
ctactccaag
acaaagggta
caaaaggaca
ggctatcgrt
gagcatcgtg
tatctecact
tatataagga
aaatctatct
grrttgctge
actttacacc
atgccaagtg
Tgttttggagyg
tcgetecgaa
atacttccgg
cttacaacac
ctrttacaga
cgaaggtcrt
actacaagat
tcgcaaacga
cagagcaaga
cggcaggagy
catttgataa
tctteaatac
agtattccge
tctctctcaa
aaccgatcect
tgacgaaagc
aactggtgta

ccctetggtt

accaaagggc
attgcccagce
aatgccatca
ccaaagatgg
cttcaaagea
aatatcaaag
atatcgggaa
gtagaaaagg
caagatgcct
gaaaaagaag
gacgtaaggg
agttcatttc
ctggecgcgec
caagatcage
aaacaagggc
gcatctgtac
ccacgecacy
gaggaacgac
ctttttcaac
accggagtcc
gtatcagaag
ttggtacgag
cgaaatttac
gggcrttctce
tcccageaag
ttcttttaat
Cccaatcaaga
tgacccgacc
attcgtrtect
cactgagtac
gaacattagc
caacagctac
tgccgtcaat

taaaggccty

026172-005020PC - Sequence Listing_1

tattgagact
tatctgtcac
ttgcgataaa
acccecacce
agtggattga
atacagtctc
acctecctegy
aaggtggcac
ctgccgacag
acgttccaac
atgacgcaca
atttggagag
atatcaatgc
gcctctatga
tggatgaatg
tttcaataca
tccgacgacc
tccggageat
gataccattg
gaggagcagt
aaccctgtge
ccctegeaga
tcgtctgacg
ggctaccaat
tcctactggg
cagtacttcg
gtagttgatt
tatgggagcg
acaaaccctt
caggccaacc
aacgctggec
aacgtcgatc
accacccaaa

gaagaccccg

tttcaacaaa
ttcatcaaaa
ggaaaggcta
acgaggagca
tgtgaacatg
agaagaccaa
attccattge
ctacaaatgc
tggtcccaaa
cacgtcttca
atcccactat
gacacgctga
ttcttcagge
cgaacgaaac
accccaatgg
acccgaacga
tgaccaattg
tctegggttc
acccgagaca
acatctcgta
ttgctgcaaa
agtggatcat
accttaaatc
acgaatgcecc
tgatgtttat
tcggaagett
ttggaaagga
ctcrtggcat
ggaggtcctce
cggaaaccga
cctggagecg
tttcgaatag
cgatctcgaa

aggagracct

78

gggtaatatc
ggacagtaga
tcgttcaaga
tcgtggaaaa
gtggagcacyg
agggctattg
ccagctatct
catcattycg
gatggacccc
aagcaagtgg
ccttcgcaag
aatcaccagt
ctitcttretrt
ctcggataga
actgtggtac
tactgtctyg
ggaggaccaa
catggtggtt
acgctgegtg
tagcctggac
ttcgactcag
gacagcggca
ctggaagetc
aggcctgata
ttccattaat
taacggaact
ctactatgcec
tgcgtgggcet
catgtcgctc
actcataaac
gtttgcaacc
caccggtaca
gtcggtgttc
cagaatgggt

gggaaacctc
aaaggaaggt
tgectetgec
agaagacgtt
acactctegt
agacttttca
gtcacttcat
ataaaggaaa
cacccacgag
attgatgtga
acccttecte
ctecrctcetac
cttecttgetyg
ccacttgige
gacgaaaaag
gggacgccat
ccaatagceta
gactacaaca
gccatatgga
ggtggataca
tteegagatc
aagtcacagg
gaatccgegt
gaggtcccaa
ccaggagcac
catttcgagg
ctgcagactt
tctaactggg
gtgaggaaat
ctgaaagccyg
aacaccacgt
cttgaatttyg
gcggacctct

Ttcgaggttt

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
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ctgcgtccte cttcttcctt gatcgcggga acagcaaagr aaaattigtt

catattttac caacaggatg agcgttaaca accaaccatt caagagcgaa

cgtactacaa agtgtatggt ttgcttgatc aaaatatcct ggaactctac

gtgatgtcgt gtccaccaac acatacttca tgacaaccgg gaacgcactg

acatgacgac gggtgtggat aacctgttct acatcgacaa attccaggtg

agtgagatct gtcgatcgac aagctcgagt ttctccataa taatgtgtga

gataagggaa ttagggttcc tatagggttt cgctcatgtg ttgagcatat

tagtatgtat ttgtatttgt aaaatacttc tatcaataaa arttctaatt

aaatccagta ctaaaatcca gatcccccga attaa

<210> 9

<211> 22

<212> DNA

<213> Artificial Sequence

<220> o o )

<223> pescription of Artificial Sequence: Synthetic
primer

<400> 9

tgttgaagaa tgagccggcyg ac

<210> 10

<211> 20

<212> DNA

<213> Artificial Sequence

<220> o

<223> Description of Artificial Sequence: Synthetic
primer

<400> 10

cagtgagcta ttacgcactc

<210> 11

<211> 541

<212> DNA R

<213> Prototheca kruegani

<400> 11

tgttgaagaa tgagccggcg agttaaaaag agtggcatgg ttaaagaaaa

ccatagcgaa agcaagttta gtaagcttag gtcattcttt ttagacccga

rctacccatg atcagggtga agtgttagta aaataacatg gaggcccgaa

ttgaaaaatt agcggatgaa ttgtgggtag gggcgaaaaa ccaatcgaac

ctggttctce ccgaaatgeg tttaggcgca gecagtagcag tacaaataga

actgtttctt ttgtgggctt cgaaagttgt acctcaaagt ggcaaactct

tttagatatc tactagtgag accttggggg ataagctcct tggtcaaaag

cagatcacca gttaaggccc caaaatgaaa atgatagtga ctaaggatgt

79

aaggagaacc
aacgacctgt
ttcaacgatg
ggctcegtga
agggaagtca
gtagttccca
aagaaaccct

cCtaaaacca

tactctggag
aaccgagtga
ccgactaatg
tcggagttag
ggggtaaagc
gaatactcta
ggaaacagcc

gggtatgtca

2160
2220
2280
2340
2400
2460
2520
2580
2615

22

20

60
120
180
240
300
360
420
480



9

<210> 12
<211> 573
<212> DNA
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aaacctccag caggttagcet tagaagcagc aatcctttca agagtgegta atagctcact

<213> Prototheca wickerhamii

<400> 12

tgttgaagaa tgagccggey acttaaaata

aacctaageg
aaagrcattt
gtgacaccaa
tagtggtgaa
gcagcaatat
ggtaccaaat
gggataagct
ataatgaagt
gccatcctet
<210> 13

<211> 541
<212> DNA

aaagcaagtc
attttagécc
gtggaagtcc
ataccagtcg
atctcgtcta
cgtggcaaac
ccatagtcga
ggtaaaggag
aaagagtgceg

ttaatagggce
cgaacctgag
gaaccgaccyg
aactcagagc
tctaggggta
tctgaatact
gagggaaaca
gtgaaaatgc

taatagctca

<213> Prototheca stagnora

<400> 13

tgttgaagaa tgagaeggey agttaaaaaa

ccatagcgaa
tctacccatg
gtgaaaaatt
ctggtrctece
actgrrtctt
tttagatatc
cagatcacca

aaacctccag

g

<210> 14
<211> 541
<212> DNA

agcaagtttt
atcagggtga
agcggatgaa
ccgaaatgeg
ttgtgggctt
tactagtgag
gttaaggccec

caggttagct

acaagctata
agtgttggtc
ttgtgggtag
tttaggcgea
cgaaagttgt
accrtggggg
caaaatgaaa

tagaagcagce

<213> Prototheca moriformis

<400> 14

tgttgaagaa tgagccggeg agttaaaaag

ccatagcgaa agcaagttta acaagctaaa

aatggcaggce
gtcaatttaa
tgatctaacc
atgttgaaaa
tagctggttce
aagcactgtt
agaaatgacg
gcccagacca
aaatacaacc

ctg

aatggcatog
gtcattrtrt
aaataacatg
gggcgaaaaa
gcagtagcaa
acctcaaagt
ataagctect
atgatagtga

aatcctttca

agtggcatgg
gtcacccttt

80

taagagattt
caaaacttta
atggtcagga
atcggcggat
tccccgaaat
tCggtgegog
atatattagt

ccagttaagg

aggaggttgg

ttaaagatat
ttagacccga
gaggcccgaa
ccaatcgaac
cacaaataga
ggcaaactct
tggtcaaaag
ctaaggacgt

agagtgcgta

ttaaagataa

ttagacccga

aataactcga
aataaattat
tgaaacttgg
gaactgtggt
gcgttgagge
ctatgaaaat
gagactatgg
ccccaaaaty

cttagaagca

trctctygaag
aaccgagtga
ccgactaatg
tcggagttag
ggggtaaagc
gaatactcta
ggaaacagcc
gagtatgtca

atagctcact

ttctctggag

aaccgagtga

540
541

60
120
180
240
300
360
420
480
540
541

60
120



tcracccatg
gtgaaaaatt
ctggttctec
actgtttctt
tttagatatc
cagatcacca

aaacctccag

9

<210> 15

<211> 573
<212> DNA
<213>

<400> 15
tgttgaagaa

aacctaageg
aaagtcattt
gtgacaccaa
tagtggtgaa
gcagcaatat
ggtaccaaat
gggataagct
ataatgaagt
gccatccttt
<210> 16

<211> 573

<212> DNA

<213>

<400> 16
tgttgaagaa

aacctaageg
aaagtcattt
gtgacaccaa
tagtggtgaa
gcagcaatat
ggtaccaaat
gggataagct

ataatgaagt

atcagggtya
agcggatgaa
ccgaaatgeg
ttgtgggcett
tactagtgag
gttaaggcec

caggttaget

tgagceggeyg
aaagcaagtc
attttagacc
gtggaagtcc
ataccagtcg
atctcgtcta
cgtggcaaac
ccatagtcga
ggtaaaggag
aaagagtgcg

tgagccgtcy
aaagcaagtc
attttagacc
gtggaagtcc
ataccagtcg
atctcgtcta
cgtggcaaac
ccatagtcga

ggtaaaggag
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agtgttggta
ttgtgggtag
tttaggegea
cgaaagttgt
accttggggg
caaaatgaaa

tagaagcagce

pPrototheca moriformis

acttaaaata
ttaatagggce
cgaacctgag
gaaccgaccyg
aactcagagce
t£ctaggggta
tctrgaatact
gagggaaaca
gtgaaaatgc

taatagctca

prototheca wickerhamii

acttaaaata
ttaatagggc
cgaacctgag
gaaccgaccyg
aactcagagc
tctaggggta
tctgaatact
gagggaaaca

gtgaaaatgc

aaataacaty
gggcgaaaaa
gcagtagcaa
acctcaaagt
ataagctect
atgatagtga

aatcctrttca

aatggcagge
gctaatttaa
tgatctaacc
atgttgaaaa
tagctggttc
aagcactgtt
agaaatgacg
gcccagacca
aaatacaacc

ctg

aatggcaggce
gctaatttaa
tgatctaacc
atgttgaaaa
tagctggttce
aagcactgtt
agaaatgacg
gcccagaccea

aaatacaacc

81

gaggcccgaa
ccaatcgaac
cacaaataga
ggcaaactct
tggtcaaaag
ctaaggatgt

agagtgcgta

taagagaatt
caaaacatta
atggtcagga
atcggcggat
tccccgaaat
tcggtgceggy
atatattagt
ccagttaagy

aggaggttgg

taagagaatt
caaaacatta
atggtcagga
atcggcggat
tccccgaaat
tcggrgeggy
atatattagt
ccagttaagg
aggaggttgg

ccgactaaty
tcggagttag
ggggtaaagc
gaatactcta
ggaaacagec
gggtatgtta

atagcrcact

aataactcga
aataaaatct
tgaaacttgg
gaactgtggt
gcgttgaggce
ctatgaaaat
gagactatgg
ccccaaaatg

cttagaagca

aataactcga
aataaaatct
tgaaacttgg
gaactgtggt
gcgttgagge
ctatgaaaat
gagactatgg
ccccaaaatg

cttagaagcea

180
240
300
360
420
480
540
541

60
120
180
240
300
360
420
480
540
573

60
120
180
240
300
360
420
480
540
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gccatccttt aaagagtgcg taatagctca ctg

<210> 17

<211l> 541
<212> DNA
<213>

<400> 17
tgttgaagaa

ccatagcgaa
tctacccatg
gtgaaaaatt
ctggttctec
actgtttctt
tttagatatc
cagatcacca

aaacctccag

g

<210> 18
<211> 541
<212> DNA

tgagccggeg
agcaagttta
atcagggtga
agcggatgaa
ccgaaatgeg
ttgtgggetc
tactagtgag
gttaaggecc

caggttraget

Prototheca moriformis

agttaaaaag
acaagcttaa
agtgttggta
ttgtgggtag
tttaggcgea
cgaaagttgt
accttggggy
caaaatgaaa

tagaagcage

<213> prototheca zopfii

<400> 18
tgttgaagaa

ccatagcgaa
tctacccatg
gtgaaaaatt
ctggttctec
actgttrctt
tttagatatc
cagatcacca

aaacctccag

g

<210> 19

<211> 565
<212> DNA
<213>

<400> 19

tgagceggceg
agcaagttta
atcagggtga
agcggatgaa
ccgaaatgeg
tcgtgggett
tactagtgag
gttaaggccec

caggttagct

agttaaaaag
acaagcttaa
agtgttggta
ttgtgggtag
trtaggcgea
cgaaagttgt
accttggggy
caaaatgaaa

tagaagcagce

Prototheca moriformis

tgttgaagaa tgagccggcg acttagaaaa

cgtagcaaaa gcgagtctga atagggcegat

agtggegtgg
gtcacttttt
aaataacatg
gggcgaaaaa
gcagtagcaa
acctcaaagt
ataagctecct
atgatagtga

aatcctttca

agtggcatgg
gtcactrttt
aaataacatg
gggcgaaaaa
gcagragcaa
acctcaaagt
ataagctcct
atgatagtga

aatcctttea

ggtggcatgg

daaatatatt

82

ttaaagaaaa
ttagacccga
gaggccecgaa
ccaatcgaac
cacaaataga
ggcaaactct
tggtcgaaag
ctaaggatgt

agagtgecgta

ttaaagaaaa
ttagacccga
gaggcccgaa
ccaatcgaac
cacaaataga
ggcaaactct
tggtcaaaag
ctaaggatgt

agagtgcgta

ttaaggaaat

aatatttaga

ttctctggaa
aaccgagtga
ccgactaatg
tcggagttag
ggggtaaagc
gaatactcta
ggaaacagcc
gagtatgtca

atagctcact

ttctctyggag
aaccgagtga
ccgactaatg
tcggagttag
ggggtaaagce
gaatactcta
ggaaacagcc
gagtatgtca

atagctcact

attccgaagce

atctagtcat

573

60
120
180
240
300
360
420
480
540
541

60
120
180
240
300
360
420
480
540
541

60
120



tttttctaga
aagtgaaggt
aaataccagt
acatctagtc
atcgtggcaa
ctccattgtc
gtgacaaagg
ttaaagagtg
<210>
<211>
<212>
<213> Cicho
<400> 20

Met Ser Asn
1

20
550
PRT

Glu Gin Pro

Met Asn Asp

35

phe Tyr Gln

50

Trp Ala His

65

teu Ala Phe

Ser Ala

Gly Ile Asp

115

Leu Ser

130

Asp

pro Ile Ile

145

Pro Thr Thr

Gly ser Gln

ccegaacceg
ccgaaccgac
cgaacccgga
tatctagggg
actctgaata
aagagggaaa
aggtgaaaat

cgtaatagcet

rium intybu

ser Ser As

5

Tyr Th

20

Arg

Pro Asn Gl

Tyr Asn Pr

ser val Se

70

ala Pro Th

85

Thr val

100

Le

Thr Glu As

ASp Pro Ty

Pr
15

sSer Leu

Thr Trp Le

LYS AsSp Ly

026172-005020PC - Sequence Listing.l

ggtgatctaa
cgatgttgaa
gctagetggt
taaagcactg
ctagaaatga
cagcccagac
gcaaatacaa

cactg

S

n Ala Ser

Phe

r Ala

Met
40

y Pro

o Phe
55

Gly
r His Asp
r Glu Pro
u Pro

Gly

Gln
120

n Arg

roLeu
135

Arg

o Glu Glu

0

u Glu Glu

s Thr Gly

ccatgaccag
aaatcggcgg
tctececgaa
tttcggtgcy
cgatgtagta
caccagctaa

ccaggaggtt

Glu ser

10

Leu

His Phe Gln

25

Cys Tyr Asn

Pro Leu Trp

teu Ile Asn

75

Phe Asp Ile

90

Asn
105

Lys Pro

val Gln Asn

GTu Trp val

Ile GIn Pro

155

Asp Gly Thr

170

Ala pPhe

83

gatgaagctt
atgagttgtg
atgcgttgag
ggctgtgaga
gtgagactgt
ggccccaaaa

ggcttagaag

phe Pro Ala

Gln
30

Pro Pro

val
45

Gly Tyr

Asn Leu

60

Arg

Trp Ile His

Asn Gly Cys

Met Leu

110

Ala val

125

Leu

Lys His Thr

140

Asp Asp Phe

Trp Arg Leu

Leu Tyr His

gggtgatacc
gttagcggtg
gcgecageagt
acggtaccaa
gggggataag
tggtaatgta

cagccatect

Thr
15

Ser

Asn Trp

His Leu

Met Tyr

Leu Asp

80

Leu Ser

95

Tyr Thr

Pro Lys

Gly Asn

Arg

Leu
175

ser Gly

180
240
300
360
420
480
540
565



ASp

Ser

225

Lys

Leu

Glu

Ser

305

Ser

Lys

Asn

Glu

ASD

Phe

GlIn

val

Phe

Thr

210

Thr

His

Ile

Leu

Gly

Gln

Glu

val

370

Leu

Pro

Gly

Thr

t.eu

val

195

Gly

Asn

val

Gly

Thr

275

ser

Asn

val

Leu

val

355

Leu

Ala

Gln

Pro

Ala

435

Met

180

Asn

Met

Gly

Leu

Lys

260

Leu

Phe

Glu

Gin

Leu

340

ser

Gly

ASn

Leu

Phe

420

Ile

Cys

Trp

Trp

val

Lys

Tyr

Ser

Phe

Ser

Ser

325

Gln

Phe

Ile

Leu

Ile

405

Gly

Phe

Ser

026172-005020PC - Sequence Listing_l

Thr

Glu

Ser

Thr

ASp

ASD

310

Phe

Trp

His

Thr

Glu

390

Cys

Leu

Phe

ASD

LYS

Cys

215

Thr

Gly

Ala

L.eu

Pro

295

ser

Pro

Pro

ASn

ala

375

Glu

ser

Leu

ATgG

Gin

185

Ser Asp Ser

200

val

Ser

ITe

Asp

Glu

ATgG

Ile

LysS

360

Ser

Ala

Glu

Ala

val

440

sSer

ASp

Lys

Ala

ser

Glu

345

Lys

Gin

Asn

Leu

425

Phe

Arg

Phe

ASp

250

Glu

Asp

Asn

ASp

Leu

330

Glu

Leu

Ala

Glu

ASp

410

Ala

Arg

Ser

Pro

Phe

Asn

235

His

Asn

Tyr

Arg

val

315

Trp

Ile

ASp

ASD

Leu

395

Ala

Ser

Lys

Ser

g4

leu

Pro

220

Pro

Gly

Tyr

Gly

Arg

300

Ile

Leu

Glu

Gly

val

380

Asp

Ser

Ser

Asn

Met

190

His Lys val

205

val

Ser

Lys

val

Met

285

Ile

Ala

Asp

Met

Lys

Pro

Lys

ASD

Gly

Lys

Trp

Asn

Asp

Pro

270

Tyr

Met

Arg

Lys

Leu

350

Ser

Ile

ser

Lys

l.eu

430

APrg

Asn

val

Arg

255

Glu

Tyr

Thr

Gly

AsSN

335

His

Ser

Ser

Trp

Gly

Arg

Tyr

Gly

Ser

Asp

val

240

Tyr

AsSp

Ala

Ala

320

Gin

Gin

Leu

Phe

val

400

Lys

Glu

val

Ile



Glu

465

Glu

Gly

Ala

Ser

Met
545

<210>
<211>
<212>
<213>

<400>
Met Phe teu LYyS gyr

i

Leu

Pro

Thr

Cys

Thr

ASp

GIn

Thr

450

Lys

Ile

Gly

Ile

val

530

Lys

Ser

val

val

50

Leu

ASp

Pro

Tyr

val
130

Arg

Ser

Arg

val

21

581
PRT
schizosaccharomyces pombe

21

Ser

Ile

35

Pro

Gly

Arg

Asn

Ser

115

ser

Thr

Leu

Gly

500

Glu

Ile

Glu

Thr

20

Tyr

Pro

Asn

Pro

Gly

100

Pro

Lys

Lys

Gln

Ser

Glu

Asn

Asn

Pro

Tyr

LysS

Leu

Lys

ASD

026172-005020PC - Sequence Listing_1

455

460

Gly Ala phe val Asp Ile Asp Pro Gln

470

Thr Leu

Thr Cys

Ala Arg

Glu Leu

535

Pro
550

Ile Leu

Ala Ala

Ala Ser

Pro Phe

55

Asn Glu

70

ITe His

val Tyr

Thr Leu

Leu Ile
135

Ile

ile

Leu

520

Ser

Ala

Pro

Asn

40

val

Tyr

Phe

Thr

Thr

120

His

ASp
Thr
505

Phe

Ala

ser

Arg

25

Ile

Asn

Leu

Thr

Gly

Ala

rp

His
490
Thr

Ala

Trp

Gly

10

His

Thr

Thr

Pro

Pro

90

Gly

Gly

Glu

475

Ser

Arg

Phe

Ser

Ile

Leu

Glu

Thr

Ser

75

Ser

val

Glu

ASn

85

Ile

val

Asn

Met
540

Cys

Tyr

val

Ala

60

Gly

ser

Tyr

val

Tyr
140

val

Tyr

His

525

Lys

Leu

val

ser

45

Pro

Tyr

Gly

His

Glu
Pro
510

Gly

Lys

val

Asn

Tyr

Phe

Met

110

Trp

Ile

Gin

Ser

495

Thr

Thr

Ala

Ser

15

Arg

Ser

Gly

Asn

Met

95

Phe

Gly

Ala

Asp
phe
Leu
¢1u

Gln

Leu
Tyr
Thr
Thr
Ala
80

Asn

Phe

His



Tyr
145

Ser

Thr

Thr

Gln

225

val

Ser

Gly

val

Pro

305

Trp

AsSp

Ala

The

Arg

Thr

Pro

Ala

Ile

val

Phe

210

Phe

Met

Tyr

Tyr

Glu

290

Gly

Asn

Leu

Asn

Asn

370

Lys

Ser

ASD

val

Pro

Ala

195

LysS

ATQ

1le

ASD

Leu

275

Gly

Ala

Gly

Gly

Ala

Gin

phe

Leu

Glu

val

Glu

180

Glu

Lys

ASp

val

Leu

260

Gly

The

Pro

Thr

Lys

340

Asp

Ala

Thr

ile

His

165

Glu

Arg

Tyr

Pro

Ala

245

Ile

Leu

Asp

Leu

Asn

325

ASD

val

Pro

ey

Gin
405

026172-005020PC - Sequence Listing_l

Glu asn Gly val Leu Ser Leu Pro Phe Ser

150

val

Arg

Gln

Ser

Gin

Glu

Gly

310

Phe

Phe

Ile

Thr

390

Thr

His

Ile

Ala

Gly

val

Ser

Trp

Tyr

Tyr

295

Gly

val

Tyr

Gly

Gln

375

ASDP

Pro

Asnh

val

ile

200

Asn

Ile

Gin

Thr

Glu

280

LysS

ser

Pro

Ala

val

360

val

val

Leu

Ser

Leu

185

Ala

Pro

Trp

Asn

Glu

265

Cys

Trp

val

ASp

Ser

345

Gly

Phe

Pro

AsSn

Ser

170

Tyr

val

Asp

Tyr

250

Leu

Pro

val

val

Asp

330

Ala

Trp

ATg

Gln

val
410

155

Gly

Tyr

Thr

Leu

Phe

235

Gly

Ser

Gly

Leu

Gln

315

Gly

Leu

Ala

Ser

Asn

395

Ser

86

Leu
Thr
Thr
Asp
220
Asp
Ite
val
Met
Phe
300
Tyr
Gin
Tyr
Ser
Ala
380

Pro

Leu

Phe

Asp

Ala

Ala

Phe

Ala

285

Ile

phe

Thr

His

Asn

365

Met

Met

Leu

Ser

His

190

Gly

Asn

Asn

Phe

Ser

270

Arg

Ser

val

Arg

Ser

350

Trp

Thr

Thr

Arg

Asn

175

Trp

Gly

Ser

Arg

Tyr

255

Thr

val

1le

Gly

Phe

335

Ser

Glin

val

Asn

Asp
415

Gly

160

Asp

Thr

Tyr

Ley

240

sSer

Ser

Pro

Asn

Asp

val

Ser

Tyr

Ala

Leu
400



Thr

Ser

Leu

Arg

val

Ala

ASD

ASp
545

Ala

Thr

<210>
<211>
<212>
<213>

<400>
Met Ile Gin Leu %er Pro

1

AsSn

Leu

Pro

Ser

450

Ile

ASP

Gln

Ile

Leu

530

Phe

Phe

Ile

Ser

ieu Thr

Asp Arg

LyS

50

Lys

22

550
PRT
pichia anomala

22

Phe

Ile

435

Ile

Ile

val

Met

Phe

Gln

Trp

ITe

Pro

35

LYyS

Ser

Thr

420

Thr

Asn

Ile

Asp

Glu

Phe

Gly

Asn
580

Ala

l.eu

Tyr

Asp

Phe

485

Trp

Tyr

Leu

Leu

val

565

Cys

026172-005020PC - Sequence Listing_ 1l

Pro val Ile Asn Ser Ser Ser Ser Leu Ser

Pro

Thr

Ser

470

Ala

Phe

Gly

Tyr

Glin

550

ser

ala Asp Ala

20

Asp GIn Gly

AsSp LYS Leu

Ile Trp Ala

Ser

Glu

455

AsSD

Ala

Asn

Asn

val

535

Gly

Phe

Leu

Ser

Trp

Trp

55

Thr

Asn
440
Gly
AsSp
Ser
Ser
val
520
Asn

Ala

AsSNn

Leu
Thr
Met
40

His

Pro

425

Thr Ala

Cys Thr

Pro Tyr

Thr Leu

490

Leu Phe
505

Thr teu

Asn Gly

Thr pro

Asn val
570

Leu Ley
10

Glu Tyr
25
Asn ASp

val Tyr

val Thr

Phe

Thr

Thr

Tyr

Glu

Gly

Thr

Pro

lL.euy

Pro

Phe

Trp

87

Glu

Gly

Leu

Ile

Pro

Gly

val

Leu

Arg

ASh

Glin

60

Gly

Phe

445

Tyr

GlIn

Asn

Ser

Ile

525

Thr

Ile

Thr

Phe

Pro

Gly

45

His

His

430

ASh

Cys

Ser

Arg

Phe

510

val

Tyr

Ser

Pro

Ser

Glin

30

Met

Asn

Ser

val

Leu

Ile

Ala

495

Ala

Asp

Thr

Phe

Leu
575

val

15

Ile

Phe

Pro

Thr

Gly

Thr

Gly

sSer

480

Lys

Asn

Asn

AShH

Ala

560

Lys

Phe

His

Tyr

ASp

Ser



65

Lys

AsSn

AsSn

val

Tyr

val

His

Phe

Lys

Pro

225

Thr

Gly

Phe

Phe

Leu

305

Thr

Lys

ASp

ASp

Thr

Ala

130

Ser

ASp

Lys

Ser

210

Gly

Ser

Gly

His

Tyr

Gly

Glu

Tyr

Leu

ASp

ser

115

Ile

Leu

AsSn

Glu

val

195

AsSn

Leu

Lys

Ser

Pro

275

Ala

Leu

Asn

val

Leu
Glu
100
Gly
Tyr
ASD
val
ser
180
Gin
Phe
Phe
Trp
Ile
260
ASp
Phe
Ala

Trp

Asp

Thr

85

Gly

Phe

Thr

Lys

Asn

165

Asn

Ile

Thr

Lys

val

245

Asn

Asp

Gln

Trp

Arg

325

val

70

Trp Asp Tyr His

Ile

Phe

Asn

Glin

Tyr

Ser

Leu

230

Leu

Glu

Gly

ser

Ala

310

ser

ASn

phe

AsSn

Asn

135

Tyr

Ser

Trp

Gly

Asn

215

Pro

Leu

Tyr

Ala

Phe

295

Ser

Ser

Pro

ser

ser

Glin

Ser

200

Gly

Ile

Leu

Phe

Thr

280

ASp

Asnh

Met

Glu

GIn

Phe

GIn

Met

185

Pro

Tyr

Ala

ITe

265

Arg

Asn

Trp

sSer

AsSn

Gly

90

Ser

Thr

Leu

Ile

Arg

170

val

Asp

L.eu

Asn

Ile

250

Gly

Phe

Thr

Gln

Leu

330

Tyr

Asn

val

Asp

Gln

Asp

val

Leu

Gly

Pro

235

Asn

Asp

Met

Glu

Tyr

315

val

Gly

88

Ala Leu Glu

val

Pro

Thr

140

Tyr

Pro

Ala

Lys

Phe

220

Leu

Pro

Phe

Asp

Pro

300

Ala

Arg

ey

val

Glu

125

Gin

ASp

Lys

Lys

Asn

Gly

ASp

Asn

Asn

Thr

Asp

110

GlIn

Glu

GIn

val

Thr

190

Trp

Tyr

ASp

Ser

Gly

Gly

ASp

Thr

Tyr

Leu

026172-005020pPC »;%Fquence Ltisting.1

Pro

95

Arg

Arg

Ile

ASnh

Leu

175

Gin

Asp

Glu

Thr

Pro

255

Thr

Lys

Gly

80

Asn

Ile

Ala

Pro

160

Trp

Leu

Cys

val

240

leu

Thr

Asp

Ala

Pro

320

Leu

Gln



Lys

Thr

Thr

ser

Asn

465

Asp

Arg

Asn

val

Arg
545

Pro

Leu

370

Ser

val

Tyr

val

Thr

450

Ser

Thr

Asn

Thr

Cys

530

Glu

<210> 23
<211> 53
<212> PR

<213>

<400> 23
Met val GIn val Leu Ser val Leu val Ile Pro Leu Leu Thr Leu Phe
1 5

val

355

Glu

Ser

Phe

ser

Pro

Thr

Ile

Phe

515

ASD

Leu

3
T

340

Tyr

Thr

Phe

Glu

Asn

420

Gly

Trp

val

ASp

Leu

500

Phe

Ser

Ala

ASp

Ile

val

Phe

405

Met

Ser

Tyr

Phe

Gln

485

Glu

Phe

Glu

Arg

026172-005020PC - Sequence Listing.1l

Thr

Asn

Ala

390

AsSp

Thr

Gin

Ile

Thr

470

Gly

Leu

Arg

Lys

Lys

Glu

375

Thr

Leu

Thr

Glu

AsSn

Tyr

Glu

ser
535

345

Glu Thr Arg

360

Tyr

ASD

Lys

Gln

Thr

440

Arg

ATg

val

Phe

Debaryomyces occidentalis

Glu

Phe

Phe

Phe

425

Leu

Thr

Ile

Tyr

Asn

505

Lys

Ile

val

Asn

Thr

410

Gly

Glin

Thr

Ser

Thr

490

Asp

Ile

Thr

10

350

Leu Asn Glu Thr Leu

Asn

Thr

395

Gln

Leu

Leu

Gln

Thr

475

Leu

Gly

Pro

Ile

Thr

Tyr

val

His

460

Tyr

Tyr

ser

Thr

ASp
540

365

Leu

Arg

AsSp

Ile

Phe

445

Ser

val

Gly

Ile

Ser

525

Glu

Lys

AsSn

teu

His

430

Asp

Phe

Glu

vai

Ala

510

Phe

Leu

Leu

Ala

Thr

Gln

Lys

val

495

Met

Glu

Ser

15

Lys

ASD

Thr

400

Met

Gln

Leu

Arg

Ile

480

Asp

Thr

val

val

Phe Gly Tyr gg? Ala Ser Ser Ser Ile Asp Leu Ser val Asp Thr Ser

25

89

30



Glu

Asn

Leu

65

Tyr

Glu

Ser

Ie

Asp

Phe

Phe

His

Ala

Tyr

Asn

Ser

Gly

Gly

Tyr

ASp

50

Tyr

Trp

Ile

Ite

Thr

Arg

Gly

Asn

210

Gly

Ser

Pro

Phe

Lys

ASN

35

Pro

Phe

Gly

Ala

val

115

Pro

Gln

Lys

Asp

Cys

Leu

Asn

ASD

Leu

Gln

275

Asp

Arg

Asn

Gln

His

Ile

100

val

Asn

Thr

Tyr

Pro

180

Ser

Lys

GIn

Lys

Gly

260

Phe

Phe

Pro

Gly

Tyr

Ala

85

Gly

Asp

Glin

Gln

Glu

165

Lys

Glu

Asn

Tyr

Ser

245

Gly

val

Tyr

026172-005020PC - Sequence Listing_1l

Lteu Ile His Phe Thr Pro Glu Lys Gly Trp

Leu

Asn

70

Ther

Pro

His

Arg

ASD

Asn

val

Ile

Trp

Lys

Ser

Pro

Ala

Phe

55

Pro

ser

Glu

Asn

I1e

135

Ile

Asn

Phe

ala

vai

215

Met

Trp

Ile

ASp

Phe
295

40

Tyr

Asn

Asn

His

Asn

120

val

Ala

Pro

Trp

Ser

val

ASN

Asp

280

Gln

ASp

Ala

ASp

105

Thr

Ala

Phe

val

His

185

val

ASn

Arg

Met

Gin

265

Ser

Thr

Lys

Thr

Leu

90

Asn

Ser

Ile

Ser

Ile

170

Glu

Lys

Ser

Ley

Phe

250

Tyr

GlIn

Phe

Thr

Ala

75

val

Glu

Gly

Tyr

Leu

155

Asp

Arg

Ile

Asn

Leu

Phe

Thr

Ser

90

Ala

60

Trp

His

Gly

Phe

Thr

140

Asp

val

Phe

Gin

Phe

220

Glu

Ala

val

Arg

Glu
300

45

Lys

Gly

Trp

Ile

Phe

125

Asn

Gly

Ser

Lys

Ile

205

ser

val

Ile

Gly

Phe

285

val

Leu

Gln

ASp

phe

110

AsSnh

AsSn

Gly

Ser

Ser

190

Phe

Ser

Pro

Asn

ASp

270

val

Glu

Trp

Pro

Glu

95

ser

Ser

ITe

Tyr

AsSn

175

Met

Gly

Gly

Ile

Pro

255

Phe

Asp

His

Met

His

Leu

80

His

Gly

Ser

Pro

Thr

160

Gin

ASp

Ser

Tyr

Glu

240

Gly

ASpP

Gly



val

305

Pro

Leu

Ser

Asn

Ser

385

AsSn

Glu

Arg

ASD

Lys

AsSn

val

Arg

Leu

Thr

Arg

val

val

370

Thr

val

teu

Ser

Asn

Thr

Thr

Glu
530

<210> 24
<211> 65
<212> PR
<213> or

<400> 24
Met Ala Thr

Gly

ASN

Tynr

teu

355

Lys

Gly

Ser

AsSn

Leu

435

Gin

ASp

Ile

Phe

Asp

Leu

4
T
yza

Leu

Pro

val

340

Pro

Leu

Leu

Pro

Ser

420

Phe

Phe

GlIn

Ile

Phe

500

Thr

Asn

Ala

Trp

Ile

AsSp

Thr

Phe

Tyr

Phe

ASp

Glu

485

Met

Glu

Lys

sativa

026172-005020PC - sequence Listing_1

Trp Ala Ser Asn Trp Gin Tyr Ala Asp GIn

310

Arg

GlIn

Ser

AsSn

ASp

390

Lys

val

Ile

Thr

Leu

470

l.eu

Gly

Glu

Ser

Met

Ile

Thr

ASp

ASp

Arg

Tyr

Glu

Pro

Ser

Leu

AsSn

360

Lys

Asn

His

Ser

Arg

Lys

val

Phe

Gly

Leu
520

Thr

Lys

val

Pro

Ile

Phe

Ile

425

His

Leu

Phe

Asn

ser

330

Leu

val

Ile

Thr

ASp

Lys

Ile

Ala

Ser

490

Tyr

Glu

315

Leu

Thr

AsSp

Lys

Phe

395

Ile

Ile

Pro

Ala

Leu

475

Gly

Pro

Leu

Ala

Ala

Lys

Thr

380

Lys

Leu

Gly

Asn

Tyr

460

Tyr

Thr

His

Glu

Arg

Asn

Leu

365

Asn

val

Ile

Phe

val

445

Leu

Gly

val

Asp

Ser
525

Asn

Ile

350

Lys

Phe

Leu

Asn

430

Glu

Glu

Ile

Ala

Ite

510

val

Tyr

335

Asp

Lys

Lys

ASh

Ser

415

Ser

pPhe

Pro

val

Met

495

Gln

Ile

val

320

Thr

Lys

Lys

Gly

Leu

400

Ser

Pro

Leu

480

Thr

Ile

Tle

Ser Arg Leu Thr Pro Ala Tyr Asp Leu Lys Asn ala Ala

91



Ala

Glu

Ser

Ala

65

Met

Arg

Leu

Asn

His

145

Thr

Pro

Thr

Thr

Ala

225

AsSn

ASD

val

Ala

Ile

Ser

50

Pro

Pro

Gly

Met

130

Leu

Trp

Phe

Gly

Gly

AsSn

Pro

Pro

Thr

val

Arg

35

Leu

Pro

Pro

Ala

Ley

115

Met

Phe

Gly

Ala

Ser

195

ASp

Leu

val

Thr

Ile

Tyr

20

ASp

Leu

Ser

ser

Ser

100

Ser

Asn

Tyr

His

Met

180

Ala

Thr

Ser

Ile

Thr

260

Gly

Thr

Arg

Leu

His

Arg

85

Gly

Trp

AsD

Gin

Ala

165

val

Thr

ASp

Asp

Tyr

245

Ala

Ser

026172-005020PC - Sequence Listing_1

10

Pro Leu Pro Glu Glin

Lys

Leu

Ser

70

Gly

Ala

GIn

Pro

Tyr

150

val

Pro

Ile

AsSp

Pro

230

Pro

Gly

Lys

Pro

Ala

55

Ser

val

Gly

Arg

Asn

135

ASn

Ser

Asp

Leu

Tyr

215

Leu

Pro

Thr

val

Phe

40

Leu

Gly

Ser

AsSnh

Thr

120

Gly

Pro

Thr

Gin

Pro

200

val

Leu

Pro

Ala

Gly

25

Lys

Ile

ASD

Gin

Pro

ASp

ASp

Trp

185

Asp

Gin

val

Gly

Gly

Lys

Iie

Leu

Asn

Gly

90

val

Tyr

Leu

Ser

Leu

176

Tyr

Gly

ASp

AsSD

Ile

250

Met

Thr

Pro His Ser

Ile
val
Ser
75

val
Ser
His
Tyr
Ala
155
Ile
ASp
Arg
Gln
Trp
Gly

GIn

G]y

92

Ser

Ala

60

GIn

Ser

Phe

Phe

Tyr

140

val

AsSn

val

Ile

ASn

220

val

val

Asn

Ile

Ala

45

val

Pro

Glu

Ala

GIn

125

Lys

Trp

Trp

ASN

val

205

Leu

Lys

Lys

Gly

Ser

Ala

30

Ile

Asn

Ala

Lys

Trp

110

Pro

Gly

Gly

Leu

Gly

Met

Ala

Tyr

Asp

Gln

270

teu

15

Glu

Ile

Tyr

Ala

Ala

95

Ser

val

Trp

AsSn

His

175

val

Leu

Phe

Pro

Phe

255

Arg

val

val

Leu

Gln

val

80

Phe

AsSn

Lys

Tyr

Ile

160

Leu

Trp

Tyr

Pro

Asn

240

Arg

Leu

Tyr



Glu

Ala

305

Ser

val

Tyr

Asn

Tyr

teu

Lys

Lys

Ser

Gly

Thr

ser

Arg

Leu

Gly

Thr

290

val

Thr

Lys

Ala

Pro

370

Tyr

Trp

Gly

Lys

Ala

His

Gly

Ser

530

Lys

275

Thr

Pro

Thr

His

Leu

355

Asp

Ala

Gly

Trp

Thr

435

Ser

val

Ser

Asp

Ser

515

Ala

Asn

Gly

Gly

val

340

Gly

Leu

Ala

Trp

Ala

420

Gly

Ser

val

Phe

Ala

500

Leu

Leu

Lys

Phe

Thr

Leu

Thr

Asp

Arg

Ile

405

Ser

Thr

Gly

Pro

Glu

485

Gly

Gly

Thr

Ala

02617%&§PSO2OPC - Sequence Listing.l

Thr

Lys

Tyr

val

Thr

390

Gly

Leu

Asn

ASD

Ile

470

val

Tyr

Pro

Pro

His

Thr Phe Lys Leu

295

Met

Gly

Thr

ASp

Gly

Phe

Glu

Gln

val

Pro

455

His

Asp

ASD

Phe

val

535

Leu

Trp

Leu

Ser

Pro

360

Ile

Tyr

Thr

Ala

Leu

440

Ile

val

Glu

Cys

TYyr

Cys

Glu

Asp

L.eu

345

val

Gly

ASp

AsSp

Gin

Thr

Ser

Thr

Ser

505

Ley

Leu

Ala

cys

Thr

330

ASD

Lys

Leu

Gin

Leu

410

Pro

Arg

Gin

Gly

t.eu

490

Asn

Leu

Tyr

Tyr

Leu

val

315

Ser

Asp

ASn

Arg

Asn

395

Glu

Arg

Pro

Arg

Ala

475

Leu

Ser

val

val

Gln

93

Tyr

300

ASD

val

Asp

Lys

Leu

380

Lys

Ala

Thr

Glu

Glu

Gly

val

Ala

540

Thr

285

Gly val Leu

Leu

Asn

Lys

Trp

Asp

Glin

val

e

Glu

445

Ile

Gin

Thr

Gly

Ala

525

Lys

Arg

Tyr

Gly

Tyr

Arg

Asp

val

430

Glu

Phe

Leu

Thr

Ala

510

Asp

Gly

Ser

Pro

Leu

335

ASD

Pro

Gly

Arg

Leu

415

phe

val

Glu

ASp

Ser

495

Gly

Glu

Gly

Ser

His

val

320

Gly

Tyr

Asp

Lys

Ile

400

Met

Asp

Glu

Pro

Ile

480

Glu

Thr

Lys

Asp

Met



545

Ala

ASD

Glu

Pro

Ala

625

Ser

<210>
<211>
<212>
<213>

<400>
Met Ser Ser ASp ASp
5

1

Pro

Leu

Ala

val

65

Phe

Arg

Ser

Gly

Ser

Thr

610

Thr

Phe

Pro

Arg

Thr

50

Ser

Lys

val

Gly

Leu
130

25

630
PRT
Al1ium cepa

25

Gly

Glu

Phe

595

Lys

Glu

Ile

Ser

Leu

35

Phe

ASp

ASp

Leu

val

Asn

580

Ala

Asp

Ala

Arg

AsSp

20

Leu

Leu

Pro

Ala

ASp

100

Asp

Lys

Glu

565

Tyr

Gin

Ile

Ser

Pro
645

Glu

Ser

Ser

val

Gly

85

Pro

Ala

Asp

550

Lys Glu val

Ser

Ala

Tyr

val

630

Tyr

tL.eu

Phe

Ile

Asn

Thr

70Q

val

val

Gly

Ser

Ala

Gly

Arg

Pro

Glu

His

Pro

Leu

55

Phe

Ser

Ala

val

Pro
135

Arg

Ala

Phe

ser

Asp

Leu

40

Glu

Asp

ASp

val

Ser

120

teu

Tyr

ile

585

Thr

Ala

ser

ITe

Pro

Glin

25

Ala

ser

val

Lys

105

ASp

Gly

Gly

570

Leu

Cys

Arg

Leu

Pro
650

Pro

10

Pro

Leu

Pro

AsSn

Thr

90

Ala

Lys

Pro

026172-005020pPC - g%gﬁuence Listing. 1

Ser ala val pro val

Ile

val

Cys

Lys

635

AsSp

Ser

Pro

Met

Pro

Pro

75

Ser

AsSn

Thr

Tyr

94

ASp

Arg

Phe

620

Ala

Gln

Ser

Pro

Phe

Ser

&0

Ala

Gly

Ser

Ser

Pro
140

His

Ser

605

Phe

Trp

Lys

Tyr

Leu

Leu

45

Asp

val

val

val

Gly

Trp

Ser

590

Arg

Phe

GlIn

Ser

L.eu

Arg

30

Leu

Ser

val

ASD

val

110

val

Thr

575

Ile

AsSp

Asn

Met

Pro

15

Ser

Phe

Gly

Arg

Ser

95

val

Asp

Asn

560

Leu

val

Tyr

AsSn

Lys
640

Trp

Leu

Leu

Arg

80

Gly

His

sSer

Glin



Met

145

Trp

Phe

Trp

Leu

Gly

Gly

ASp

Pro

Pro

Ile

305

Thr

val

Thr

Pro

Arg

Trp

Leu

Met

Phe

Gly

Ala

210

Ser

Ala

Gln

Ile

Thr

290

Gly

Lys

Glu

Ala

ser

370

His

val

Ser

Asn

Tyr

His

195

Met

Ala

Thr

Ser

Leu

275

Thr

Ser

ASp

Arg

AsSp

Pro

ASp

Pro

Trp

Asp

Gln

180

Ala

val

Thr

Asnh

260

val

Ala

Lys

Phe

val

340

Ser

Ala

Tyr

ASp

Gln

Pro

165

Tyr

val

Pro

Ile

Glu

245

Thr

Pro

Trp

ASp

Ile

325

Gly

Ser

val

Tyr

026172-005020PC -~ Sequence Listing_ 1

Arg Thr Gly Phe His Phe GIn Pro val Lys

150

Asn

Asn

Ser

ASp

Leu

230

Ser

Leu

Pro

Tyr

Ser

310

ASn

Met

His

Lys

Ala

390

Ala

Gly

Pro

Arg

Glin

215

Pro

val

Leu

Pro

Glu

295

Ser

Tyr

Trp

Ala

His

Ile

Ser

Pro

Glu

Asp

G1In

Leu

Gly

Pro

His

Lys

Glu

AsSnh

360

val

Gly

val

Leu

Gly

Leu

Tyr

Gly

val

Arg

Ile

ser

ser

Leu

Cys

345

His

Leu

Thr

Asp

Tyr

170

Ala

val

Asp

GlIn

GIn

250

Trp

Gly

Asp

Gly

Ile

330

val

Gly

Lys

Tyr

val
410

155

Tyr

val

His

Ile

Lys

Asp

ASp

Ile

315

Pro

Asp

Leu

Ala

Asp

Gly

85

Lys

Trp

Trp

ASh

220

val

Leu

Lys

Lys

Thr

300

Ala

Gly

Phe

ASp

ser

380

Pro

Ile

Gly

Gly

Thr

205

Gly

Met

Ala

Ser

ASp

285

Trp

ITe

Ile

Tyr

Pro

365

Met

Ala

Gly

Trp

Asn

190

His

val

Leu

val

Glu

270

Phe

Arg

val

teu

Pro

350

Ser

AsSp

Gln

Leu

Tyr

175

Ile

Leu

Trp

Tyr

Pro

255

Ala

Arg

Ile

Tyr

His

val

Ala

ASp

Asn

Asn

160

His

Ala

Pro

Thr

Thr

240

Asn

Asp

val

Ser

320

Ala

Ala

Arg

Asp

Thr

400

Tyr



Asp

Lys

Ala

val

465

val

Thr

Gln

Ala

Ala

545

Asn

Gly

Ser

Pro

Ser

625

Arg

Phe

Trp

Trp

Arg

Glu

val

Leu

val

530

Ala

Gln

Met

Ser

val

610

Ile

val

Asn

His

Gly

Arg

Ile

Leu

Ile

Asp

ASp

515

Lys

Glu

Asp

AsSp

Leu

val

Tyr

Ash

Met
675

Ala

ASp

Glu

Ala

500

Ile

Glu

Arg

Leu

ASp

Glu

Pro

Ala

660

Ser

phe

Leu

Lys

val

Ser

485

Gly

Glu

Ala

Gly

Thr

565

Gly

Ser

Gly

Ser

Thr

645

Thr

Thr

026172-005020PC ~ Sequence Listing_l

Tyr Ala Ser Lys Thr Phe Tyr Asp

Trp

Gly

Lys

Leu

Ser

Ala

Asp

val

550

Glu

Leu

ASD

Glu

Phe

630

Glu

Gly

Ala

Ser

Trp

Thr

Arg

Thr

Glu

val

teu

Gin

Asn

Ser

615

Ala

Ala

Ala

Ile

Trp

440

Ala

Gly

Thr

Phe

Phe

520

Ser

Gly

Thr

Thr

val

600

Phe

Glin

1le

Lys

Asn
680

425

Ile

ser

ser

Arg

Lys

Tyr

Pro

Ala

His

585

Lys

Ala

Gly

TYyr

val

665

Glu

Gly

Leu

ASnh

Pro

4380

Leu

Ile

AsSn

Phe

Thr

570

Phe

Arg

Leu

Gly

Asn

650

Thr

Ile

GTu

Gln

Leu

475

Arg

ASp

Ser

Cys

Gly

Tyr

Cys

Ala

Tyr

96

Thr

Gly

Ile

ASp

val

Ser

Ser

540

Ley

Phe

Gin

val

Ile

620

Ala

Ala

Glin

ASp

ASD

445

val

Thr

Phe

Gly

Glu

525

Ser

Ley

Tyr

ASp

Gly

leu

Ser

Arg

Ser

Pro
685

His

430

Ser

Pro

Trp

ser

Gly

510

Glu

Ser

val

val

Glu

590

val

Ala

val

Leu

670

Ala

Ala

Glu

Arg

Pro

Gly

Ala

Leu

Gly

feu

Ser

575

Lys

Ser

Asp

Thr

Phe

655

Lys

Thr

Lys

Thr

Thr

val

480

Ile

Ala

Glu

Gly

Ala

560

Arg

Arg

val

ser
640
val

val

Ser



val Met
690

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<400>

26

501

PRT

Beta vulgaris

MOD_RES
(382)..(382)
Any amino acid

26

Leu Phe Tyr GlIn Tyr
1 5

Trp Gly His Ser Thr

20

Leu Thr met Glu Pro

35

Gly ser Ala Thr Ile

50

Gly Leu Asp Pro Lys

65

Asp Thr Ser Asp Pro

85

Pro val Met Phe Pro

100

Arg Asp Pro Thr Thr

115

Leu Ile Gly Ser Lys
130

Ser Arg Asp Phe val

145

Asp Lys Leu Ser Gly

Ala Asn Gly Asp Glin

val Lys #is val Leu

195

026172-005020PC - Sequence Listing_ 1

Asn

ser

Glu

Leu

TYr

Asn

Thr

Ala

Arg

His

150

Met

Met

Lys

Pro

Lys

Met

Pro

55

Glu

Leu

Pro

Trp

Gly

Trp

Trp

Gly

ASH

Asn

ASp

Ala

40

Gly

Gln

Lys

GlIn

Arg

GIn

val

Glu

val

Ser
200

Gly

Leu

25

Ala

Asn

val

Glu

ASnh

105

l.eu

Arg

Gin

Cys

AsSp

185

Ley

val

10

val

Asn

Lys

Gin

Trp

20

Glin

Pro

Gly

Ala

Pro

170

Thr

ASp

Ile

ASn

Ile

Pro

val

75

Phe

Ile

Asp

Leu

Asp

Ser

Ile

97

Trp

Trp

ASh

Ala

60

Leu

Leu

Asn

Gly

Ser

140

His

Phe

Ile

Thr

Gly

val

Gly

45

Ile

Ala

Ala

Ala

val

125

Leu

Pro

Phe

Ile

LysS

Pro

Pro

30

Ser

Leu

Tyr

Pro

Thr

110

Trp

Leu

Leu

Pro

Gly

His

Pro

15

Glin

Trp

Phe

Pro

GlIn

95

Ser

Arg

Phe

Tyr

val

175

ser

ASD

val

Pro

Sser

Thr

Lys

Ash

Phe

Leu

Arg

Ser

160

Tyr

His

Ile



Tyr

Ile

225

Tyr

lLeu

Leu

305

Gln

Ser

Trp

Glu

385

Lys

Pro

Ile

Glu

Pro
465

Thr

210

Gly

Ala

Gly

Trp

Gly

Gln

Ile

Phe

Thr

Gly

Glu

Phe

Thr

Arg

Ser

450

Thr

Ile

Tyr

Ser

Trp

ser

275

Lys

Lys

Glu

LYyS

Ser

355

Leu

Tyr

val

Asn

Glu

435

Phe

Leu

Gly

Met

LysS

Ala

260

Gly

Gln

Pro

val

Ile

340

Pro

Gly

Thr

val

ASp

Gly

Gly

Ala

ASp

Asn

Thr

245

Asn

Ile

Leu

val

Ser

325

Lys

GIn

Pro

Ala

Leu

405

Lys

Leu

Ala

ITe

026172-005020pPC - Sequence Listing.l

Tyr

ASD

230

phe

Glu

His

Ile

Asn

310

Gly

Asp

Leu

Phe

val

390

Met

Thr

ser

Lys

Asn
470

Asn

215

Ser

Phe

Ser

Thr

Glin

295

ITe

Ile

Leu

Leu

Cys

Thr

Leu

Gly

Glu

Ile Lys Lys Asp Ala Tyr Thr Pro

Ser

Asp

Ser

Ile

280

Trp

Tyr

Thr

Lys

cys

360

Leu

Phe

Ser

Tyr

Lys

Leu

ASp

Ser

265

Pro

Pro

Arg

Ala

Asn

345

Ser

Leu

Arg

ASp

Gly

val

Asn

Ala

Arg

Ala

250

val

Arg

Ile

Lys

Ala

330

val

Lys

Thr

Ile

Gin

410

Thr

Leu

val

His

Tyr

235

Lys

Glu

Lys

Ala

val

315

Gin

Glu

Lys

Leu

Phe

395

Ser

Phe

Ile

Ile

Leu
475

98

220

ASp

Lys

ASp

Ile

Asn

300

Leu

Ala

Lys

Gly

Ala

380

Lys

Arg

val

AsSp

Thr

460

Tyr

Tyr

Glu

AsSp

Trp

ITe

Lys

Asp

Phe

Ala

365

Ser

Ala

Ser

val

Gly

Arg

Ile

270

Leu

Glu

Gly

val

350

Ser

Xaa

Tyr

Ser

val

430

Ser

Arg

Phe

Lys

Lys

AsSp

Lys

Gly

Glu

335

Ala

val

Gly

ASD

Leu

415

AsSh

val

val

Asn

Asp

Tyr

240

Leu

Lys

Lys

Leu

Ser

320

Ser

Lys

Leu

Asn

400

Asn

Pro

val

Tyr



026172-005020PC - Seguence Listing_1l

Gly Thr Ser Asn val Glu Ile Thr Gly Leu Thr Ala Trp Ser Met Lys

485

Lys Ala Asn Ile Ala

<210> 27

<211>
<212>
<213>

<400> 27
Met Thr Asp Phe Thr Pro Glu
1 5

His

Ala

Gly

Trp

65

Met

Glu

Phe

Tyr

His

Met

Phe

Ala

Lys

Gly

50

His

His

Pro

Ser

Thr

130

Gln

Thr

His

Thr

Ser

518
PRT
Bifidobacterium breve

Ala

Arg

35

Trp

val

Trp

Gly

val

Lys

Tyr

Phe

195

ser

500

Glu

20

Asn

Ile

Phe

Gly

Met

100

Ser

His

Glin

Gln

Arg

180

Gly

Lys

Leu

Asn

Asn

Tyr

His

85

Phe

Ala

Arg

Met

Gly

ASp

val

ASD

Ala

Arg

Asp

Gln

70

val

Ala

val

Trp

Thr

150

Met

Pro

Ser

Met

Lys

Trp

Pro

55

Leu

Ser

Pro

Ile

Ala

135

Ala

Ile

Lys

Ser

val

Thr

Ala

Tyr

40

ASn

His

Ser

Ser

120

Asn

Leu

Ile

val

Glu

200

Arg

Pro

Glu

25

Pro

Gly

Pro

Thr

Leu

105

ASp

Gly

Pro

Asp

ASD

Trp

490

val

10

Ala

Lys

Leu

Tyr

Asp

90

Glu

Asn

His

Asp

Cys

Lys

Lys

Glu

Leu

Gly

Tyr

cys

Gly

75

Met

Gin

Gly

ASpD

Asn

155

Pro

Thr

Arg

Tyr

99

Thr

va'l

His

Phe

60

Thr

Leu

Glu

Asp

Asn

140

ASp

Thr

Gly

Gly

Glu

Pro

Ala

Ile

45

Tyr

Glin

Asn

Lys

Leu

125

Thr

Glu

ASp

Asp

GlIn

205

Arg

Ile

Glu

30

Ala

Lys

Trp

Trp

Asp

110

Arg

Gly

Leu

Lys

Thr

190

Met

val

495

Arg

15

Met

ser

Gly

Gly

LysS

Gly

Phe

Gly

Thr

val

175

Trp

Trp

Leu

ASD

Ala

ASN

Arg

Pro

80

Arg

val

Tyr

ASp

Ser

160

ASp

Tyr

Leu

Phe



Gin

225

Pro

Ala

Ala

Glu

Gin

305

Pro

teu

Thr

His

Tyr

ATg

Thr

ASp

Ser

210

His

Ile

Met

Gly

Thr

290

Ser

Phe

Thr

Ala

Ala

Thr

Gin

450

Arg

Ser

Pro

Lys

Gly

Tyr

275

Glu

Phe

val

Leu

Pro

355

ser

Glu

ASD

Tyr

Ala

435

Ala

Gly

TYr

Asp

Asp

Ser

260

Met

Phe

Asn

GIn

Pro

340

val

ITe

Ala

Arg

val

420

Met

Glu

Ser

Ser

Pro

Lys

245

Lys

Ile

Arg

val

Pro

325

Arg

Ala

Thr

val

Ala

405

Ala

Ala

ey

val

Tyr

026172-005020rPC - Sequence Listing_l

Asp

230

ASp

Pro

Gly

Leu

Asp

310

Ile

Glu

Glu

Leu

Glu

390

Gly

Tyr

AsSn

Ala

Glu

470

Ala

215

val

Gly

ser

Thr

Trp

295

Gly

Pro

Ile

Met

ASDP

375

Ile

Leu

ASD

Gly

ser

455

val

ser

Phe

Asn

Gly

Trp

Asp

Arg

Met

Thr

Glu

360

Met

Glu

LYyS

ASp

440

Gly

Tyr

Glu

Met

Glu

Phe

265

Glu

Cys

GlIn

Glu

Leu

345

Gly

ASD

Met

Ile

Gin

425

His

LysS

val

Gly

Leu

Lys

250

Met

Pro

Gly

Ile

ASp

330

ASD

Leu

Gly

Thr

His

410

Ile

Gly

Leu

Asn

Pro

220

Glu Ccys Pro Asp Phe

235

Trp

AsSn

Gly

His

val

315

Asp

ASp

Arg

Glu

Ile

395

Ala

Gly

Tyr

ASp

Gly

Arg

100

val

Arg

Gly

AsSn

300

Tyr

Gly

ASp

Glu

Gln

380

ASp

Thr

Arg

Arg

Leu

460

Gly

Ala

Ile

Asn

Glu

285

Tyr

Gly

Trp

Gly

365

val

Leu

Glu

val

Ala

445

Arg

His

ile

Gly

val

270

Phe

Tyr

rp

cys

350

Thr

Ile

Asp

val

430

Ala

val

Glin

Lys

Phe

255

Asn

LYyS

Ala

Met

Gly

val

t.eu

Ala

Ala

Gly

val

Pro

Phe

val

Leu

Phe

240

Ser

ASn

Pro

Pro

Ser

320

val

ASD

AsSp

Ser

400

Ala

ASD

Leu

val

Leu

480

val



485

Ala Glu Phe Gly Asn

500

Lys Ser Ile Gly Leu

<210> 28

515

<211> 532
<212> PRT
<213> Saccharomyces

<400> 28
Met Leu Leu GIn Ala pPhe Leu Phe

1

ile Ser

phe Thr

Asp Glu
50

Asp Thr
65

Asp Leu

Asn Asp

Thr Ser

Ala Ile

130

Tyr Ser
145
val Leu

Tyr Glu

Tyr LyS

Ala

Pro

35

Lys

val

Thr

Ser

Gly

Trp

Leu

Ala

Pro

Ile
195

Ser

20

Asn

ASDp

Trp

ASN

Gly

100

Phe

Thr

ASp

Ala

Ser

180

Glu

5

Met

Lys

Ala

Gly

Trp

85

Ala

Phe

Tyr

Gly

Asn
165

026172_005020256_ Sequence tisting_l

495

Leu Lys val Glu Ser Leu Lys Leu His His Met

Glu

cerevisiae

Thr

Gly

Lys

Thr

70

Glu

Phe

Asn

AsSn

Gly

Ser

Lys

Tyr

Asn

Irp

Trp

55

Pro

AsSp

Ser

ASp

Thr

135

Tyr

Thr

Trp

Ser

Glu

Met

40

His

Leu

Gin

Gly

Thr

120

Pro

Thr

Gln

Ile

Ser
200

505

Leu

Thr

25

Asn

Leu

Phe

Pro

ser

105

Ile

Glu

Phe

Phe

Met

185

ASpP

Leu

10

ser

ASp

Tyr

Trp

Ile

90

Met

Asp

Ser

Thr

Arg

170

Thr

ASD

Ala

ASp

Pro

Phe

Gly

75

Ala

vai

Pro

Glu

Glu

155

Asp

Ala

Leu

1071

Gly

Arg

Asn

Gin

60

His

Ile

val

ATQ

Glu

140

Tyr

Pro

Ala

Lys

Phe

Pro

Gly

45

Tyr

Ala

Ala

ASp

GIn

125

GIn

Gin

Lys

Lys

Ser
205

510

Ala

Leu

30

Leu

ASn

Thr

Pro

Tyr

110

Arg

Tyr

LYS

val

ser

180

Trp

Ala

15

val

Trp

Pro

ser

Lys

95

Asn

cys

Ile

ASn

Phe

175

Gln

Lys

Lys

His

Tyr

Asnh

Asp

80

Arg

Asn

val

ser

Pro

160

Trp

ASp

Leu



Glu

Pro

225

Trp

Phe

Phe

Leu

Ile

305

Pro

Glu

Pro

Asn

Ser

385

Gln

Ala

Lys

Phe
465

Ser

210

Gly

val

ASH

ASpD

Glin

290

Ala

Trp

Tyr

ITe

Thr

370

Thr

Thr

Leu

Ser

Glu

450

Lys

Ala

Leu

Met

Gln

Asn

275

Thr

Trp

Arg

GIn

Leu

355

Thr

Gly

Glu
Ser
435

AsSn

ser

Phe

Ile

Phe

Tyr

260

Gln

Phe

Ser

Ala

340

ASn

Leu

Thr

Ser

ASp

Phe

Pro

Glu

Ala

Glu

Ile

245

Phe

Ser

Phe

Ser

Ser

325

Asn

Ile

Thr

Leu

Phe

Tyr

AsSn

026172-005020PC - Sequence Listing. 1l

Asn Glu Gly Phe Leu Gly Tyr GIn Tyr Glu
220

val

230

Ser

val

Arg

ASh

AsSn

310

Met

Pro

Ser

Lys

Glu

390

Ser

Glu

L.eu

Phe

ASp

215

Pro

Ile

Gly

val

Thr

295

Trp

Ser

Glu

ASh

Ala

375

Phe

val

Glu

Asp

Thr

455

L.eu

Thr

AsSn

Ser

val

280

ASp

Glu

Leu

Thr

Ala

360

ASn

Glu

Phe

Tyr

440

Asn

Ser

Glu

Pro

Phe

265

Asp

Pro

Tyr

val

Gly

Ser

Leu

Ala

Leu

425

Gly

Arg

TYyr

GIn

pPhe

Thr

Ser

Arg

330

Leu

Pro

Tyr

val

Asp

410

Arg

AsSnh

Met

Tyr

Asp

235

Ala

Gly

Gly

Tyr

Ala

315

Lys

Trp

Asn

TYyr

Leu

Met

Ser

Ser

Pro

Pro

Thr

Lys

Gly

300

Phe

Phe

Asn

Ser

val

380

Ala

Ser

Gly

Lys

val

460

val

Ser

Ala

His

ASD

285

Ser

val

Ser

Leu

Arg

ASp

val

Leu

phe

val

445

Asn

Tyr

Lys

Gly

Phe

270

Tyr

Ala

Pro

Leu

350

Phe

Leu

Asn

Trp

Glu

430

Lys

AsSn

Gly

Ser

Gly

Glu

Tyr

Leu

Thr

Asn

335

Ala

Ala

Ser

Thr

Phe

415

val

Phe

Glin

l.ey

Cys
Tyr

240

Ser

Ala

Gly

AsSn

320

Thr

Glu

Thr

Asn

Thr

400

Lys

ser

val

Pro

Leu
480



Asp GIn Asn Ile

Thr Asn Thr Tyr
500

Met Thr Thr Gly
515

Arg Glu val Lys
530

<210> 29

<211> 512

<212> PRT

<213> Zymomonas
<400> 29

Met Glu Ser Pro
1

Lys Lys Ala Gly
20

His val Thr pPro
35

Phe pPhe Lys Gly
50

pro val Trp Gly
65

val His Trp Glu

Asp Arg Asp Gly

Leu Thr Leu Ile
115

Asp Ala Ile Arg
130

His Phe GIn iLys
145

val Ala His phe

Phe Met val val

485

phe Met Thr Thr Gly Asn

val Asp Asn Leu Phe Tyr

026172-005020PC - Sequence tisting_l

mobilis

Ser

Lys

Leu

Glu

Pro

Thr

85

Cys

Tyr

Glu

Glu

Tyr

Arg

Thr

Tyr

Met

70

Leu

Phe

Thr

val

Tyr

Lys

Leu

Gly

His

55

His

Pro

Ser

Gly

Pro

Arg

520

Asn

Leu

Trp

40

Leu

Trp

val

Gly

His

120

Cys

val

Arg

Thr

505

Leu

Ser

25

Met

Phe

Gly

Ala

cys

105

Ile

Met

Leu

val

Asp

ITe Lys

10

Ser Glu

AsSn Asp

Tyr Gln

His Ala
75

Leu Ala

90

Ala val

val Leu

Ala Thr

Glu Lys

Trp Lys

Asp Glu

103

Ala

Trp

Pro

Tyr

60

LyS

Pro

ASp

ser

Ser

140

Ala

Glu

Lys

Glu

Tyr

Asn

45

Tyr

ser

Gly

Asn

AsSn

125

Pro

Asn

His

Leu Glu Leu Tyr Phe 238 Asp Gly Asp val val

510

Asp

Pro

30

Gly

Pro

Arg

Asp

Asn

110

ASp

ASD

Met

ASD

Gln

495

Ala Leu Gly Ser val

Ile Asp Lys Phe Gln
525

Ala

15

Gly

Leu

Phe

ASp

Leu

95

Gly

Ser

Gly

Pro

His

175

Gly

Ser

Asn

val

Gln

Phe

Ile

Leu
80

Phe

val

Pro

Gln
160

Trp



Gly
val
Ala
vaf
Arg
Gln
Phe
Ile
305
Gly
Asn
Ser
Phe
Glu
385
Lys
Ile

Cys

Arg

His

Lys

210

Phe

lLeu

Asn

Phe

290

Ala

Trp

Lys

Glu

Thr

370

LysS

Gly

Leu

Pro

Ser

val

195

Thr

Met

Met

Leu

Thr

275

Ala

Trp

Ala

Ile

Ser

Glin

ASD

l.eu

435

Ser

180

ala

Leu

Trp

phe

phe

260

pro

Ala

phe

Gly

val

340

1le

ASD

ser

Glu

420

pPro

1le

Leu

Leu

Glu

Ser

245

GlIn

Glu

GIn

ASp

Cys

325

Met

Glu

Ser

Ala

Thr

405

Asn

Asn

Glu
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Tyr

Gly

Cys

230

Pro

Asn

Thr

Arg

Met

310

Met

Thr

ser

Pro

Tyr

390

L.eu

Arg

Thr

Ile

Arg

ASp

215

Pro

Gln

Gly

Ser

Phe

295

Trp

Thr

Pro

val

Leu

375

Glin

Leu

ser

Ser

Phe

Ser

200

Asn

ASp

Gly

Tyr

Phe

280

Glu

Glu

Leu

val

val

360

GIn

Ala

Tyr

Gly

Lys

val

185

Glu Asn

ser

Phe

Leu

Ile

265

Gin

Ala

Asn

Pro

Arg

Thr

Glu

Gly

Gln
425

val

Gly

Gln Leu

Phe Ser
235

Lys Ala

Lteu Gly

Glu Leu

Lys Asp

GlIn Lys

315

Arg Lys
330

Glu Met

L.eu Ser

ITe Glu

Leu Ala

395

Asp Arg
410

Asn val

Arg Leu

Asp Asp

104

Pro

220

Leu

ser

Lys

ASp

Gly

300

Pro

Leu

Glu

ASp

leu

380

Leu

Ser

Lys

His

Gln

205

Leu

Gly

Gly

Trp

Tyr

285

Arg

Ser

ASp

Ile

Ala

365

Ile

Arg

GIn

Gly

Ile

445

Thr

190

Gly

Asn

Tyr

Gln

270

Gly

GIn

Glin

Leu

Leu

350

Glu

Phe

Cys

AsSn

Ile

430

Phe

Glin

Leu Lys Asp Trp Ile

Lys

Arg

His

Ile

Arg

Ile

335

Arg

His

ASP

AsSn

Arg

Leu

Gly

Phe

Arg

Ser

240

Asn

Pro

ASp

Leu

Asp

320

Asp

Glin

Pro

Leu

Gly

Ile

Ser

ASp

l.eu



450
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455

460

Tyr Ser Ile Ser Ser Arg Ile Phe Pro Asp Lys Asp Ser Leu Lys Gly
470

465

475

Arg Leu Phe Ala Ile Glu Gly Tyr Ala val Phe

485

490

Trp Thr Leu GIn Asp Ala Asn Leu Ala Ala Phe

<210> 30

<211> 987
<212> DNA
<213>

<400> 30
tgttgaagaa

ctaagcgaaa
tggacccgaa
aggtccgaac
gcagttttgc
aaggcgttag
tgcaccttta
ttgettttge
taaagcaaca
ctaatgtgct
tctaatcttg
gccaatcgaa
gattagtacg
tegtggcaaa
agctccatag
aagtggcaaa
ctttaaagag
<210> 31

<211> 1412
<212> DNA

<213>

<220>
<223>

500

tgagceggeyg
gcaagttgta
ccecgggtgat
tctrcgatet
cccgecaaaag
ctatggtaat
gtgcaaacag
aagaacgtca
taaaaatata
aatgtgctaa
cctgaaaggy
ctcggageta
gtgtaggggt
ctaagaatac
tcaagaggga
ggaggtgaaa
tgcgtaatag

polynucleotide

<400> 31

Chlorella luteoviridis

acttatagga
acaatagcga
ctaaccatga
ttaaaaatcg
ggtaaccttt
accgtgggaa
tgtaaagaaa
gcactcacca
trrtataget
tcaaatgaaa
caagctgcac
gctggttetc
aaagcactgt
tacgcttgta
aacagcccag
gtgcagaaac

ctcactg

artificial Sequence

505

agtggertgg
tatacctctryt
ccaggatgaa
tgagatgagt
tgtaattact
gtttcaatac
gcgttttgaa
atacactrtc
ttaatcataa
agtgttctta
atttrrtrtt
cccgaaatgt
ttcggtgegg
taccatggat
atcaccagtt

aaccaggagg

480

Asp Ser Phe Lys Arg

495

Ser Ser Asp Ala Cys

510

ttaaggatac
tgtaggtcag
gcttgggtaa
tatggttagg
gactcataac
cttcttgcat
accccttaac
cgtrrtrrte
aactatgtta
aaagtgagtt
gaatgtgcaa
gttgaggcge
gctgtgaaaa
cagtgagact
aaggccccaa

tttgcccaga

pDescription of Artificial Sequence: Synthetic

ttteccgaage
tcacttctta
caccaagtga
ggtaaatctg
ggtgaagect
attttttatt
gactaatttt
ttttattaat
gcacttegtyg
gaaggtagag
caatggaaat
agcgattcat
cggtaccaaa
atgggggata
aatgacagct

agcagccatc

gaattcgagt ttaggtccag cgtccgtggg gggggacggg ctgggagett gggecgggaa

105

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
987

60



gggcaagacg
gcccgeagea
ccacggtecc
ttcagatctyg
cctgeccaac
ggatatctcg
gcatgtatge
ccgtatccac
tgtgtagcect
cctggggtygg
acgaaacaac
atgtgggege
cecteteegec
grttgggtcc
cggatccctt
ctggtaccag
aagtctgggce
cgttcaagtce
gacccactcce
ggtaggtcca
tgctgteget
catatgcctg
gtcagcgecea
<210> 32
<211> 1627
<212> DNA
<213>

<220>
<223>

atgcagtccc
ctcacacgca
tctecatcagy
tccatccaga
cgaaaacatt
tgaggaacat
taggggtcag
gactcaccag
ctggactcca
aggatatgag
atctacaccg
atgggcccga
cagatgccga
TTTCcCcrTtIc
ttgctccctc
9gttggagyg
caccaccctc
ctgatccagg
agcacagctg
gggatcrttg
grgcaggege
ccgteectec

tcgtgtgcga

polynucleotide

<400> 32
gaattecgeec

cttegtatgg
cgttgtggta
cagttggaga
ccatacagtg

tgatccaaaa

ttgagtttag
cagggactcc
cactgacgcg
cagtaacagc
gcgeacacgce

gtcactcaga
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tctggggagr
aaatgcctgg
ctcaccttge
gaggggagca
attgtttgag
cactgggaca
cgcaggaagg
gaccagettc
ggtatgcgtg
tcagccaact
tgtcctccat
atcacagcca
gcggatcgtg
gtctcggatg
cgtcaccatc
tattaccgeg
cgeegetetyg
cgtgtctegg
ctggttgacc
ccatgeacac
€ggtgtgggg
cacccaccge

taatggatcc

Artificial Sequence

gtccagcgtc
tacttgccaa
ggtctaacat
tcrttgtygtt
agctgtacct

ctctcageag

cacagccgac
ccgacaggea
tcattgacat
ggctccccac
99948999949
ctgtggaaca
gggcctttece
ttgatcgget
caccgcaaag
tggggctcag
gctgacacac
atgtcgctgce
ggcgctgaat
cgcgtctcga
ctgcgegegg
tcaggcecatt
tctgatcact
gacaaggtgr
cecgeectege
aggaccccgt
cctgggeecc

gacctggccc

99

€gtggggygyg
gtaatcagtt

actgggaagc
ctatcttcag
gatgtggctc

ctagacttga

106

tgtgtgtgtt
ggccctgtec
aacggaatgc
cgacgctgtc
ggggggcaga
cagtgagtgce
cagtctccca
tcegeteecy
gccagcecgat
agtgcacact
cacagctteg
tgccataatg
agattcctgt
aacaggctgce
gcaagttgct
ccecageccyy
ccacattegt
gcttgagttt
aactccctac
ttgtgggggt
gcgggagetc
cctttgcaga

Description of Artificial Sequence: Synthetic

gcgtgagact
gacaatgcca
atgaattgcc
gaacacattt
tattcccaca

tcgcatcttt

gcactgtgeg
agtgcaacat
gtaccgetcr
aaactrtgcett
ttgcatggceyg
agtatgcaga
tgccactgea
tggacaccag
cgtgeegatt
ggggcacgat
ctecacctga
tgatccagac
ttcgatcact
gtcgggettt
tgaccctggy
attcaattca
gcatacacta
gaatctcaag
catgtctget
cceeggtgea

aactcctecc

ggaaggcgaa

cceeectgac
cttcaatgcet
gacatggact
ggcagcgeac
tgtttcaact

ggccatgaag

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1412

60
120
180
240
300
360



atgecttgegce
ttctctggat
gcacctgacyg
gcatctacgy
aacgtacaat
ctgtagcccc
tcctaatgac
ggctttgget
ccgaacttty
acttggaact
tgcttgageg
ctggaccteg
acatgagcaa
gggggggtgce
aggactcggc
caatatttca
gaaagacggt
ccegecttga
atcgtgagtg
ctgcecegegt
cceecaccecce
gtccacc
<210> 33
<211> 570
<212> DNA
<213>

<400> 33
gaattcccty

gctgggtgag
gggagccgge
gctgecagacc
ctgatgcatc
cactcgegec
cccegteccg

cagccgtgaa

aactctagga
gggactgaga
catgctttga
gtagatggcc
ggacagaaat
gctrccaagac
ctecgeecate
tgcagetoct
tgcccttgag
gataccattce
gggcacagcg
gtctectgaaa
tcgggggaga
tgtttgtece
cgcecacaga
cctggrgtte
gagagcttgg
aactcactgt
aaagggactg
cgcgaacgtt

tcgetecccec

caggaagaag
cttggeegyg
atcgacaacc
agcggectgt
accacacgtt
ctcttecteg
ccagtrtgecc

Cttcacacta
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atgggacgag
tgattctgaa
ggcrgetgty
ataaccacgc
caatcccatt
aaagccagece
atttcctcca
cgcgctggea
caggccacaa
ttaccaagca
ccgcgactga
gatgtgtacg
cacggtggec
ggggcgeecc
ggaataaccyg
agtgcacgga
cgttagtgga
aactccctec
ccatgtgteg
ccctgeaaac

cttcaatcac

chlorella protothecoides

gceggeagea
tcgcagtegt
ttggcactgc
cagcatgctg
tggaaggtcc
tceegtggec
tggceecgec

ccgeretetg

aaaagagcct
gaaatgctge
gctgggatgt
gctgectatc
gcgagcctag
aatgccagaa
aattaactat
ctrttgragg
gggcacaaga
aggcacagca
tcctgegage
atgggatcaa
ctaaaggtgt
ccgetecceg
ggcgrggetc
cacgtaaaga
ccgggeagea
tcttecccct
ggtcgttgac
gcegegeage

accgcagtge

gctggtactt
cgatgecgge
tcaccttggt
caggcatctg
ccaagcccect
tgatgagggt
gggccecaatc

tgaccttcag

107

gctctgateg
tcgacttatt
gctgtatttg
atgcggrgag
cgtgcagecea
cccacataga
aatgccrtga
cagcacaggg
ctacaccatg
cagcctgeac
tgtggggagt
gtcattcaag
tcatctgatt
accccggaga
ggccctgege
actagataca
fcagaaactc
cgcagcatct
cacggtecgge
cgtcectrtt

ggacatgtcg

gtccttcacce
atcgcccage
caccggcatg
tgttttgtag
tcaacagtct
acgcaggtac
tgttcattge

cacagcagga

gatatttcca
tggaagaaca
tcagcattga
ttgtgtggaa
tgcgeteect
gagggtatct
ttgtggagtt
tatgccageg
cagctggtat
cgactcactt
tccgactgtt
tatgctcttc
caagtgtagt
agggeeecag
ctcectettt
atggccgagg
ctortecceg
gtctatcgtt
tcgggegetg
tctgecgecyg

attccggcaa

tccttgatcg
acgctgtgeg
gggtcatgge
tagatacttt
cgacatatga
cgcagctgey
cgctecctygy

atcgccattt

420
480
540
600
660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1627

60
120
180
240
300
360
420
480
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caccggeggt €gttgetgeg gagectcage tgatctcgec tgcgagacce cacagtttga

atttgcggtc cccacacaac ctctgacgec

<210> 34
<211> 568
<212> DNA
<213>

<220>
<221>
<222>
<223»

<400> 34
gaattccctc

ctgggtgagce
ggagcceggea
ctgcagcceca
tgatgcatca
acrcgegecc
cccgteeege
agcecgtgaac
ccggeggteg
ttgecgygtecce
<210> 35
<211> 50
<212> DNA
<213>

<220>
<223>

modified_base
(133)..(133)
a, ¢, t, g, unknown or other

aggaagaagg
ttcgcaggat
tchacaacct
gcggectgtce
acacacgttt
rcrrectege
cagttgeect
tcacattacc
ttgctgegga

cacacaacct

primer

<400> 35

chlorella protothecoides

ccggcagcag
cgcagtegtc
tggcactgct
agcatgctge
ggaagctecc
ccecgrggect
ggcccggecy
gctetetgtyg
gcctcagetg

ctgacgec

artificial Sequence

ctggtacttg
gatgccggca
cceettggtc
aggcatctgt
caagccectt
gatgagggta
ggcccaatct
accttcagea

atctegecty

tccttcacct
tcgeecagea
accggeatgg
gtattgtagt
caacagtctc
cgcaggracce
gttcattgcee
cagcaggaat

cgagacccca

Description of Artificial Sequence: Synthetic

tgacctaggt gattaattaa ctcgaggcag cagcagctcg gatagtatcg

<210> 36
<211> 45
<212> DNA
<213>

<220>
<223>

primer

<400> 36

Artificial sequence

Description of Artificial Sequence: Synthetic

ctacgagctc aagctttcca tttgtgttcc catcccacta cttcec

<210> 37
<211> 32
<212> DNA
<213>

Artificial Sequence

108

ccttgatcgg
cgctgtgegg
ggtcatggeg
aggtacttcc
gacgtatgac
acagctgege
gcteectggt
cgccatttea

cagtttgaat

540
570

60
120
180
240
300
360
420
480
540
568

50

45



<220>

<223> Description of Artificial Sequence:

primer

<400> 37
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gatcagaatt ccgcctgcaa cgcaagggea go

<210> 38
<211> 30
<212> DNA
<213>

<220>
<223>

Artificial

primer

<400> 38

sequence

pescription of Artificial Sequence:

gcatactagt ggcgggacgg agagagggeg

<210> 39

<211> 1568
<212> DNA
<213>

<220>
<223>

polynucleotide

<400> 39
gaattccttt

tcceggeget
atgggegetc
aaagacatta
cacaggccac
cagtcacaac
gttcteegge
gctgerctga
agaccgacct
tggccacgac
actggetget
ccgagaaagt
cctgeccatt
ccggtettgt
tgttcgecag
atgecctgett

gccggcetggg
aagagcttgg

cttgegetat
gcatgcaaca
cgatgccgcet
tagcgagcta
tcgagettgt
ccgcaaacgg
cgcttgggty
tgecgeegtyg
gtcecggtygec
gggcgttect
attgggcgaa
atccatcatg
cgaccaccaa
cgatcaggat
gctcaaggeg
gccgaatatc
tgtggcggac
cggcgaatgg

Artificial Sequence

Description of Artificial Sequence:

gacacttcca
ccgatgatge
ccagggcgag
ccaaagecat
gatcgcactc
cgcgecatat
gagaggctat
ttccggetgt
ctgaatgaac
tgcgcagetg
gtgccgggge
gctgatgcaa
gcgaaacatc
gatctggacg
cgcatgeccg
atggtggaaa
cgctatcagg

gctgaccget

gcaaaaggta
ttcgacccec
cgctgtttaa
attcaaacac
cgctaagggg
caatgattga
tcggctatga
cagcgeaggg
tgcaggacga
tgctcgacgt
aggatctcct
tgcggegget
gcatcgageg
aagagcatca
acggcgagga
atggcegett
acatagegtt

tcetegtget

109

Synthetic

Synthetic

Synthetic

gggcgggetyg

cgaagctect
atagccaggce
ctagatcact
gcgeetettc
acaagatgga
ctgggcacaa
gcgeeeggrt
ggcagcgegy
tgtcactgaa
gtcatctcac
gcatacgctt
agcacgtact
ggggctegeg
teregtegtg
ttctggattce
ggctacccgt

ttacggtatc

cgagacggcet
tcggggetye
cceecgattge
accacttcta
ctcttegttt
ttgcacgeag
cagacaatcg
ctttrtgtca
ctatcgtgge
gcgggaaggy
cttgetectg
gatccggcta
cggatggaag
ccagecgaac
acccatggeyg
atcgactgtg
gatattgctg

gcegeteecy

32

30

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



attcgcageg
acaagtgact
gtgatggact
tcaaacagcc
tgtgctattt
ccaaccgcaa
ctgeeecteg
aaaccagcac
ttgagcetc

<210>
<211>
<212>
<213>

<220>
<223>

40
2571
DNA

catcgecttc
cgaggcagea
gttgccgeca
tcagtgtott
gcgaatacca
cttatctacy
cacageetty

tgcaatgctg

polynucieotide

<220>
<221>
<222>
<223>

<400> 40

modified_base
(997)..(999)
a, ¢, t, g, unknown or other
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tatcgecttce
gcagctegga
cacttgctge
tgatcttgtg
ccececageat
ctgtcctget
gtttgggetc
atgcacggga

Artificial Seguence

ttgacgagtt
tagtatcgac
cttgacctgt
tgtacgecgct
cccetteccet
atccctcagce

cgeetgtatt

agtagtggga

gaattccgee tgcaacgcaa gggeagecac agecgetece

gtgcttgggc
gccatgetga
gccgggeaat
tccaggtggt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
gcatcctgea
gttggcagea
aggatgcaag
accatcagea
gcaccgagtg
catgtagcge
caggcagcag

cggggtegeg

gcctgecgec
ttgaggcttg
gcgcatggtg
tcaatcgegg
agcaaaggta
aggggtcaag
accaagtgtg
tccaactaac
agacacatgce
gctcagecat
tggagcgaat
ggagcgcatg
tccacactgt
tgacgtcect
aggcggegge

ccccagecag

tgecctgecge
gttcatcggg
gcaagagggce
cagccagagg
gcagtttgec
tgcaaacacg
tgcgageceag
catagctgat
tgtgcgatgc
gcactggatc
accaaaccct
cgaagggact
caccaggcecec
tgacggeget
agcagagcgg
cggtgatgcg

atgcttgtge
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgccac
catcgecegec
caacactgca
tgcgetgetyg
aggctggget
ctggctgett
ggccccatge
gcaagctrrty
cctetegggt
cggcagcage

ctgatcnnnc

110

cttctaagat
acactctgga
gaatatcecct
titgcgagtt
cgtttcatat
gctgetectg
ctcetggtac

tgggaacaca

Description of artificial Sequence: Synthetic

acccgeeget
tggtgaggct
tgtgtgtgct
gctggacgtg
gatcgcgegt
gttcagctgt
agcacgggea
tggctgttte
atcatcggeg
cctgetgege
gccactgcaa
gcrgggttge
acgccatgece
cagaaccatg
gtgggaaacg

ggcgggggcc
caaacgagtt

ctgtegatcg
cgetggtegt
gccgetttta
gctagetget
cgettgeatce
ctecetgetca
tgcaacctgt

aatggaaagc

gaaccgacac
gggcagtgct
gggctrgcat
ccgeggtgec
acaggttgag
taatcaatge
ccggggagty
agctacaacg
gctgatgeaa
acgccgttga
tgtggtggat
atggcatcgce
aaaccggage
ctcatggacy
caatgcagca
accctrtettg

cacattcatt

1140
1200
1260
1320
1380
1440
1500
1560
1568

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



tgcagcctgg
gaccgecagy
tggactgcat
agcaacctgt
tgceeggetc
tggcgegeca
gtggagaggc
gtgttccgge
gccctgaatg
ccttgegeag
gaagtgcegd
atggctgatg
caagcgaaac
gatgatctygg
gcgcgeatge
atcatggtgg
gaccgetatce
tgggctgacc
ttctatcgec
gcagcagcetc
ccacacttge
gtttgatctt
ccacceccag
acgctgtect

ttggtttggg
ctgatgcacg

<210>
<211>
<212>
<213>

<220>
<223>

41
2550
DNA

agaagcgagg
ctagcageaa
1tgggtgggg
ccegtgggte
gcgaagtagg
tatcaatgat
tattcggcta
tgtcagegea
aactgcagga
ctgtgctcga
ggcaggatct
caatgcggceg
atcgcatcga
acgaagagca
ccgacggega
aaaatggccg
aggacatagc
gcttectegt
ttcttgacga
ggatagtatc
tgcettgacc
gtgtgtacgc
catccecttc
gctatcectc

ctecgectgt

ggaagtagtg

polynuclieotide

<220>
<221>
<222>
<223>

modified_base
(997)..(999)
a, ¢, t, g, unknown or other
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ctggggectt
aggcgectee
cggceggety
cceegtgecg
cgcecctettt
tgaacaagat
tgactgggea
gggacgccecg
cgaggcageg
cgttgtcact
cctgteatct
gctgcatacg
gcgagcacgt
tcaggggctc
ggatctcgtce
ctrttctgga
gttggctacc
gcrtracggt
gttcttctaa
gacacactct
tgtgaatatc
gcttttgega
cctegtttca
agcgetgetce
attctcctgg

ggatgggaac

artificial Sequence

tgggctggtg
cctactecge
tttetttegt
atgaaatcgt
ctgctegecee
ggattgcacg
caacagacaa
gtretttttg
cggctatcgt
gaagcgggaa
caccttgctc
cttgatccygg
actcggatgg
gcgccagecg
gtgacccatg
ttcatcgact
cgtgatattyg
atcgeegete
gatctgtcga
ggacgctggt
cectgeegett
gttgctaget
tatcgettge
ctgctectge
tactgcaacc

acaaatggaa

T

cagcccgeaa
atcgatgric
gttgcaaaac
gtgcacgecg
tctctecgte
caggttctec
tcggetgete
tcaagaccga
ggctggeceac
gggactggct
ctgccgagaa
ctacctgeec
aagccggtct
aactgttcge
gcgatgectg
gtggccgget
ctgaagagct
ccgattcegea
tcgacaagtg
cgtgtgatgg
ttatcaaaca
gcttgtgcta
atcccaaccg
tcactgeocce
tgtaaaccag

agctrtgaget

Description of Artificial Sequence: Synthetic

tggaatgcgg
catagtgcat
gcgecacgtc
atcagctgat
ccgecactag
ggcegetigg
tgatgcegec
cctgtecggt
gacgggegtt
gctattgggce
agtatccatc
attcgaccac
tgtcgatcag
caggctcaag
cttgccgaat
gggtgtggeg
tggcggcegaa
gcgcatcgec
actcgaggca
actgttgccg
gcctcagtgt
tttgcgaata
caacttatct
tcgeacagece
cactgcaatg

C

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2571



<400> 41
gaattccgee

gtgcttggge
gccatgetga
gccgggcaat
tccaggtggt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
gcatcctgea
gttggcagca
aggatgcaag
accatcagca
gcaccgagtg
catgtagege
caggcagcag
€ggggtcgeg
tgcagectgg
gaccgccagg
tggactgeat
agcaacctgt
tgcececggetc
tggegegeca
gtggagcgec
gtgttccgec
gccctgaacy
ccctgegecg
gaggtgcccg
atggccgacg
caggeeaage
gacgacctgg
gccecgeatge

atcatggtygg

tgcaacgcaa
gcectgeegec
ttgaggctty
gcgcatggtg
tcaatcgegg
agcaaaggta
aggggtcaag
accaagtgtg
tccaactaac
agacacatgc
gctcagecat
tggagcgaat
ggagcgcatg
tccacactgt
tgacgtccct
aggeggegge
ccceagecag
agaagcgagg
ctagcagcaa
ttgggtgggg
ccegtgggtce
gcgaagtagg
tatcaatgat
tgttcggeta
tgtccgecca
agctgeagga
ccgtgetgga
gccaggacct
ccatgcgecg
accgeatcga
acgaggagca
ccgacggega

agaacggccg
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gggcagecac agecgetcce accegeeget gaaccgacac

tgcctgecge
gticatcggg
gcaagagggc
cagccagagg
gcagttrtgcc
tgcaaacacg
tgcgagecag
catagctgat
tgtgcgatgce
gcactggatc
accaaaccct
cgaagggact
caccaggeece
tgacggcget
agcagagegyg
cggtgatgeg
ctggggectt
aggegeercc
cggceggetg
cceegtgecg
cgcecectettt
cgagcaggac
cgactgggcec
gggeegececce
cgaggeegec
cgtggrgacc
gctgrectec
cctgeacacc
gegegeccge
ccagggectg

ggacctggtyg
ctteteegge

atgcttgtgce
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgccac
catcgeegec
caacactgca
tgegetgetg
aggctgggcet
ctggcrgett
ggcccecatge
gcaagctttg
ccretegggt
cggcagcage
ctgatennnc
tgggctggtg
cctactecge
tttctttegt
atgaaatcgt
ctgctegecc
ggcctecacyg
cagcagacca
gtgctgtteg
cgcetgtect
gaggccggec
cacctggecc
ctggaccecyg
accecgeatgg
gceeeegaecey
gtgacccacg

ttcatcgact

112

tggtgagget
tgtgtgtget
gctggacgtg
gatcgcgegt
gttcagctgt
agcacgggca
tggctgttte
atcatcggeg
cctgctgege
gccactgcaa
gctgggrtge
acgccatgece
cagaaccatg
gtgggaaacg
ggcgggggcc

caaacgagtt
cagcccgcaa
atcgatgttc
gttgcaaaac
gtgcacgeeg
tctcteegtce
ccggeteccc
tcggetgetce
tgaagaccga
ggctggccac
gcgactggcet
ccgcecgagaa
ccacctgecc
aggceggect
agctgttege
gcgacgectg

gcggecgect

gggcagtgcet
gggcttgeat
ccgeggtgec
acaggttgag
taatcaatgc
ccggggagtg
agctacaacg
gctgatgcaa
acgeegttga
tgtggtggat
atggcatcge
aaaccggagc
ctcatggacg
caatgcagca
acccttecttg
cacattcatt
tggaatgcgg
catagtgeat
gcgeeacgtce
atcagctgat
ccgccactag
cgcecgectgg
cgacgecgec
cctgtecyge
caccggegtg
gcrgetggge
ggtgtccatc
cttcgaccac
ggtggaccag
ccgectgaag
cctgeecaac

gggcgtggec

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1620
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980



gaccgctacc
tgggccgacce
tretaccgec
acacactctyg
gtgaatatcc
ctritgcgag
ctcgtttecat
gcgetgetec
ttctcctggt
gatgggaaca
42

1547
DNA

<210>
<211>
<212>
<213>

<220>
<223>

aggacatcgce
gcttcctggt
tgctggacga
gacgctggtc
ctgccgettt
ttgctagetg
atcgcttgea
tgctectget
actgcaacct

caaatgdaaa

polynucleotide

<400> 42
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cctggecace cgegacatcyg ccgaggaget

gctgtacgge atcgoegece ccgactecca

gttcttctga
gtgtgatgga
tatcaaacag
cttgtgctat
tcccaaccge
cactgceect
gtaaaccagce

gcttgagcetc

Artificial Sequence

gaattccttt cttgcgctat gacacttcca

tceeggeget
atgggegctc
aaagacatta
cacaggcecac
cagtcacaac
geteecccge
gctgetecga
agaccgacct
tggccaccac
actggcetget
ccgagaaggt
cctgeeectt
ccggectagt
tgttcgeccy
acgeergect
gcegeetggg
2ggagetyggy

actcccageg

gcatgcaaca
cgatgecget
tagcgagcta
tcgagcttgt
ccgcaaacgg
cgeetgagty
cgecegeegtg
gtccggegec
cggegtgecc
gctgggcgag
gtccatcatg
cgaccaccag
ggaccaggac
cctgaaggec
gcecaacatc
cgtggecgac
€ggcgagtyy

catcgecttc

ccgatgatgce
ccagggegag
ccaaagcecat
gatcgeactc
cgcgecatat
gagcgectgt
ttccgeetgt
ctgaacgagc
tgegeegecy
gtgceeggec
gccgacgeea
gcraageacce
gacctggacg
cgcatgeeey
atggtggaga
cgctaccagg
gcegaccget

taccgectge

ctcgaggeag
ctgttgcege
cctcagtgty
ttgcgaatac
aacttatcta
cgcacagcct

actgcaatgce

gcaaaaggta
ttcgaccccec
cgctgtttaa
attcaaacac
cgctaagggg
caatgatcga
tcggctacga
ccgeeccaggg
tgcaggacga
tgctggacgt
aggacctgct
tgegeegect
gcatcgageg
aggagceacca
acggcgagga
acggeegett
acatcgeect
tcctgatget
tggacgagtt

113

cagcagctcg
cacacttget
ttrgatcttg
cacceecage
cgctgtecty
tggtttgggc
tgatgcacgg

pescription of Artificial Sequence: Synthetic

gggcgggctg

cgaagctcct
atagccaggce
ctagatcact
gcgectettce
gcaggacggc
ctgggececag
ccgeeccgtg
ggcegeeege
ggtgaccgag
gtccteccac
gcacaccctg
cgceegeacce
gggeetggec
cctggtggtyg
ctccgygette
ggccaccege
gtacggcatce

cttctgactc

gggcggcgag
gcgcategec
gatagtatcg
gecettgacct
tgtgtacgeg
atcccettec
ctatccctcea
tcegectgta

gaagtagtgg

cgagacggcet
tcggggetgce
ccecegattge
accacttcta
ctcttegttt
ctccacgeeg
cagaccatcg
ctgttegtga
ctgtecctgge
gceggeegeg
ctggeeecceg
gacceccgeea
cgcatggagyg
ccegeegage
acccacgycg
atcgactgcg
gacatcgceg

gcogeeeccy

gaggcagoag

2040
2100
2160
2220
2280
2340
2400
2460
2520
2550

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
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cagctcggat agtatcgaca cactctggac gctggtcgtg tgatggactg

acttgctgec ttgacctgtg aatatccctg ccgettttat caaacagect

gatcttgtgt gtacgcgctt ttgcgagttg ctagetgott gtgctatttg

ccccageatc cccttocctc grrtecatatc gottgeatec caaccgcaac

tgtcctgeta tcocctcageg ctgetectge tectgetcac tgeecetege

tttgggctcc gectgtattc tcctggtact gcaacctgta aaccagcact

tgcacgggaa gtagtgggat gggaacacaa atggaaagct tgagctc

<210> 43

<211> 21

<212> DNA

<213> Artificial Seguence

<220> o

<223> Description of Artificial Sequence: Synthetic
primer

<400> 43

gccgegactg getgetgetg g

<210> 44

<211> 21

<212> DNA

<213> Artificial Sequence

<220> o

<223> Description of artificial Sequence: Synthetic
primer

<400> 44

aggtcctege cgtegggcat g

<210> 45

<211> 1292

<212> DNA

<213> Artificial Sequence

<220> o

<223> pescription of Artificial Sequence: Synthetic
polynucleotide

<400> 45

atcaaaggca tagattcaca tttgittggca ttgcagagca atcatcgege

tcgctcacca agcacgtact gggcatccgg aggectocge aaattcctge

gctgatcagt tcgcccaagg tctacgacgc tcccratcgg cgetagactt

ttcactgtca cagcctCgge atgcatcagg cctcagtctc caccatgaag

ctcggcacge cggtcecatc ggacatgtge agtcgggtcg ccgatcggeg

gatcccgeat ggegaccccc gtggecgcag ctaccgtcge agecectege

acctctccce caccatcatt cgacaggagg tgetccacte cgecagegec

actgegtgge ctcectggeg cccgtcttcy agtcccagat cctecccctc

114

ttgcegecac
cagtgtgttt
cgaataccac
ttatctacge
acagccttgg

gcaatgctga

aggacgaaca
aacaggactc
caacacatat
accatccagt
gggcgegegg
tcggeectea
cagcaactag

ctgacgececeg

1200
1260
1320
1380
1440
1500
1547

21

21

60
120
180
240
300
360
420
480



tggacgagat
accagatcgyg
tggtggggga
tggacgtcgt
cttggatcge
9gcgggtyggy
ccatccageg
cctttgrgrt
gcctggeggt
acgagtcegeg
ccageggygce
acctcatgga
tttgcggeag
cgccacctca
<210>
<211>
<212>
<213>

<220>
<223>

46
364
PRT

polyp

<400> 46
Met His Gln
1

Ala Gly pro

Ala Gly ser

35

Pro Arg Ser

50

Leu His Ser

65

Pro val phe

Met Trp Gln

Phe Asp Glin

gtggcageec
€gacctgegg
catgatcacg
gcgcgatgag
ggaggagaac
acatgctgye
ccteatctea
caccagcettce
cgecegeegyy
ccacgaggeg
catggtggeg
cgacggccag
tggcggageg
tccggegetg

eptide

Ala Ser
5

Ile
20

Gly

Arg Met

Ala Leu

Ala Ser

Glu Ser

85

Pro Thr

100

Ile Gly

val ser

His

Ala

AsSn

Ala

70

Gln

Asp

ASp

026172-005020PC - Sequence Listing_l

accgacttec
gcgegatcgg
gaggaggccc
acagggcaca
cgecatggcy
ggtggagcgc
tcgggeatgg
caggagcgeg
gacgaggccc
gcgtacacgce
tttgecgeaca
cacggegege
ggcaggggty
ggacgtggag

Artificial Sequence

Description of Artificial

Thr

val Gin

Thr Pro

40

Leu Ser

55

Gln Gin

ITe Leu
Phe

Leu

Leu Arg

tccecgecte
cggccatccec
tgcccaccta
gccageaccec
acctgetgaa
accatccagce
accecgggeac
ccaccaagcet
tggccaagat
ggaccatgga
tgatgatgcg
gcaacggggg

tacaccgcecg

9g

gaactcggag
cgacgacctyg
catggccatg
ctacgccaag
caagtacatg
catgctggeg
ggagaaccac
gagccacggce
ctgcgggacce
tgccatcttce
caagatcacc
ggcgcaactt

gcgactacat

Sequence: Synthetic

Met Lys Thr

10

ser
25

Gly Arg

val Ala Ala

Pro Thr Ile

Leu Asp

Pro Leu

90

Pro Ala Ser

105
Ala Arg Ser

115

Ile GIn Ser

Ala
30

Arg Ser

Thr val

45

Ala

ITe Glin

60

Arg

val Ala ser

Thr Pro val

Glu
110

Asn Ser

Ala Ala Ile

gcattcttcg
ctggtctgec
ctgaacaccc
tggaccaggg
tggctgacyg
gtggagcgca
ccctaccacyg
tccaccgeec
attgcgeggg
cagcgegacc
atgcecegecc
gttcgacgac

cggcatcctg

Arg His

15

Gly Arg

Ala Ala
val

Glu

Ala
80

Leu

ASD
95

Ala prhe

Pro Asp

540
600
660
720
780
840
900

© 960

1020
1080
1140
1200
1260
1292



Asp

Pro

145

Thr

Ala

Thr

Leu

Pro

225

Gin

val

Arg

Ile

Met

305

ser

Pro

<210>
<211>
<212>
<213>

Leu

130

Thr

Gly

Glu

Gly

Ala

210

Gly

Glu

Ala

Asp

Phe

290

Met

Gly

Gly

Ala

115

Leu

Tyr

His

Glu

Thr

Arg

Ala

Glu

275

Gin

Arg

Ala

Gly

Pro
355

47

1395
DNA
artificial Sequence

val

Met

Ser

Asn

180

val

Glu

Glu

Ala

Arg

Ala
340

Pro

cys

Ala

Glin

165

Arg

Gly

Arg

Asn

Thr

245

Asp

Arg

Asp

Ile

Asn

325

Gly

His
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Leu
Met
150

His

His

Thr

His

230

Lys

Glu

His

Pro

Thr

310

Gly

Arg

PTo

val

135

Leu

Pro

Gly

Ala

Ile

215

Pro

L.eu

Ala

Glu

Ser

295

Met

Gly

Gly

Ala

120

Gly Asp Met Ile Thr

Asn

Tyr

AsSp

Gly

200

GlIn

Tyr

Ser

L.eu

Ala

280

Gly

Pro

Ala

val

Leu
360

Thr

Ala

Leu

185

Gly

Arg

His

His

Ala

265

Ala

Ala

Ala

Glin

His

345

Gly

Leu

Gly

Leu

Ala

Gly

Lys

Tyr

Met

His

Leu

330

Arg

ATy

Asn

Ala

Ile

Phe

235

Ser

Ile

Thr

val

leu

315

val

Arg

Gly

116

140

val

Thr

Lys

His

Ser

220

val

Thr

cys

Arg

Ala

300

Met

Arg

Arg

Gly

125

Glu Glu Ala

val

Arg

Tyr

His

205

Ser

Phe

Ala

Gly

Thr

285

Phe

ASD

Arg

Leu

Arg
Ala
Met
190
Pro
Gly
Thr
Arg
Thr
270
Met
Ala
ASp

Leu

His
350

ASD

Trp

175

Trp

Ala

Met

Ser

Leu

255

1le

Asp

His

Gly

335

Arg

teu

Glu

160

Leu

Met

ASp

Phe

240

Ala

Ala

Ala

Met

Gin

320

Gly

His



<220>

026172-005020PC - Sequence Listing_1

<223> pescription of Artificial Sequence: Synthetic
polynucleotide

<400> 47
attatacatc

ccgeeggeca
cgggagtege
acatgtggtc
cgtggccatc
cagcccatga
gcagcgcetgg
tacagcctge
ctcgtgggeg
accatgagcec
cageccegeca
ctgtcgetga
ctggcegeca
gtggacctgg
cacaaaaccg
gaggaggcgg
g1t9gtggggg
aaggacctga
aaaattgcgg
cgagcggege
gceeceectg
acaaccgacc
ccatccatga
daadaaaaaa
<210>
<211>
<212>
<213>

<220>
<223>

48
342
PRT

ggcatcgict
ggrtgtggtg
cgctgagcac
gtgcattcac
cgacgegetg
ccgecttega
acctggeagt
tggccggygg
geeeectgga
tcatccacga
accacaaggc
gctttgagca
tctcggagtg
gtttcgaggg
cggcgctget
acctggageg
acatcctgga
gctcccccaa
acgaactgat
ccctegtaac
cccccagata
ccgtaaccct
cecrcaacaa

daaaaa

polypeptide

<400> 48
1

caggtttcac
cgcgagaatc
cgggcggatc
grcatagcgea
cacggecgag
cttccggeag
gcegetgeag
caagcgegtg
ggcggecatg
cgaccteece
ctatggcgag
catcgegege
gcgegeggtg
cggcggegtg
9gaggcggeg
cctgegeace
catcccgggg
aaccccctac
tgaggacgeg
cctggeegaa
€ggcgggget
gtgacgcgtt

tacctggtty

artificial Sequence

gatctgcatg
cteceecgetc
atgggcgteg
cggtatgtec
gtgagggcac
tacatgcagce
taccccgaga
cgcceegege
ccecgeegect
gccatggaca
gagattgcga
gagacgcgag
ggcagccgeg
gggcetggecce
gtggtgrccy
tacaaccgeg
accagcgagg
ccgteectgg
aaaacccaac
aacatttgaa
ccrccatcca
tgccttgeat

tgtgtagctt

117

ctatctatgg
ctgccrtctc
gcacactcca
cgcgacgege
gccectecge
agcgegeege
agatcaacga
tctgectege
gcgecatgga
acgacgactt
tcctggeggy
gcgtggaccc
ggctggtggce
cgctgegeta
gcgegetget
ccatcggect
agctgggcaa
tggggctgge
tcacccagta
accggaagaa
gttttgggat
acgtacgcat

ggtcctgaaa

pescription of Aartificial Sequence: Synthetic

gactgtgact
atttccctga
aaccccatat
ggctcgaage
caatggcgeg
gcrggtggac
ggccatgegg
tgcctgegag
gatgatccac
ccggegegge
cgacgcgetg
ggtgcgegtc
ggggcaggtg
catccacgag
gggcggcygcyg
cgectttecag
gaccgcggge
caggtccaaa
€gagceggec
ctgactgggy
gggaggagcg
gccttgaaac

aaadadaaaa

Met Gly val Gly ghr Leu GIn Thr Pro T%r Thr Cys Gly Arg Ala pPhe
1

15

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1395



Thr

His

Gly

Arg

65

Tyr

Gly

Glu

His

Ala

Gln

Leu

225

val

Arg

Gly

His

Pro

Ala

50

Ala

Pro

Lys

Gly

His

130

ASp

Ile

Ile

val

210

Arg

val

Leu

ASp

Ser

Thr

35

Gin

Ala

Glu

Arg

Pro

115

Thr

Phe

Ala

Ala

Ser

195

val

Tyr

ser

Arg

Ile
275

Ala

20

Arg

Pro

Leu

Lys

val

100

Leu

Met

Arg

Ile

ASp

ile

Gly

Thr

260

Leu

Arg

Cys

Met

val

Ile

85

Arg

Glu

Ser

Arg

Leu

165

Glu

Trp

Leu

His

Ala

245

Tyr

Asp
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Tyr val Pro Arg Arg Ala Ala Arg Ser Arg
25 30

Thr

Thr

ASp

70

Asn

Pro

Ala

Leu

Thr

Arg

Gly

Glu

230

Leu

Asn

Ie

Ala

Ala

55

Ala

Glu

Ala

Ala

Ie

135

Gin

Gly

Arg

Ala

Phe

215

His

Leu

Arg

Pro

Glu

40

Phe

Ala

Ala

Leu

Met

120

His

Pro

ASp

Gly

val

200

Glu

Lys

Gly

Ala

val

ASD

Leu

Met

Ccys

105

Pro

Asp

Ala

Ala

val

185

Gly

Gly

Thr

Gly

Ile

265

Thr

Arg

Phe

AsSp

Arg

90

Leu

Ala

Asp

Asn

Leu

170

ASp

Ser

Gly

Ala

Ala

250

Gly

Ser

Ala

Arg

L.eu

75

Tyr

Ala

Ala

l.eu

His

155

Leu

Pro

Arg

Gly

Ala

235

Glu

Leu

Glu

118

Arg

Gln

60

Ala

ser

Ala

Cys

Pro

140

Lys

Ser

val

Gly

val

220

L.eu

Glu

Ala

Glu

Pro

45

Tyr

val

Leu

Cys

Ala

125

Ala

Ala

Leu

Arg

Leu

205

Gly

Leu

Ala

Phe

Leu
285

Ser

Met

Pro

Leu

Glu

110

Met

Met

Tyr

Ser

val

190

val

Leu

Glu

ASp

Gln

270

Gly

Ala

Gin

l.eu

Ala

95

Leu

Glu

Asp

Gly

Phe

175

Leu

Ala

Ala

Ala

Leu

255

val

Lys

Gly

AsSnN

Gln

Gn

80

Gly

val

Met

Asn

Glu

160

Ala

Gly

Pro

Ala

240

val

Thr
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320

335

tcggtggecc
cccegeaccy
ctggcgaagg
tatgacctge
agccageccyg
gg9gg9aggagg
gcgcetggect
ggcgcecagea
ctgcectecg
caggecgtge
gagggcetgeg
ctggcggrgg
gcgggcegetg

gcc

Ala Gly Lys Asp Leu Ser Ser Pro Lys Thr Pro Tyr Pro Ser Leu val
290 295 300
Gly Leu Ala Arg Ser Lys Lys Ile Ala Asp Glu Leu Ile Glu Asp Ala
305 310 315
Lys Thr GIn teu Thr GIn Tyr Glu Pro Ala Arg Ala Ala Pro Leu val
325 330
Thr Leu Ala Glu Asn Ile
340
<210> 49
<211> 833
<212> DNA .
<213> Artificial Sequence
<220> ) o
<223> Description of Artificial Sequence: Synthetic
polynucleotide
<400> 49
cagatgccat gcgecctcgyg gecgegggee tgagggtcca €geagegrece
agacgcacca ggcogeocoe ccggeggaca ggaggttcga cgactaccag
ccatcctett ccccggecag ggegegcaga gegtgggeat ggegggagag
ccgteccege cgecgeggeg ctgticgacg ccgectccga ccageregge
tccgogtgtg cgttgaggge cccaaggcge goctggacag caccgecgtce
ccatctacgt ggccagectg geggeggtgg agaagetgcg €geggagggc
cactggecge catcgacgtc gergocggtce tgtccttggg cgagtacace
ttgccggege cttctecttc geecgacggge tgcgectggt ggecetgege
tgraggecge ¢gecgacgee gcaccctegg gcatggtcte cgtcatcggt
acgeggtgge cgogotgtge gaggecgeca acgegcaggt ggoccecgac
gcatcgecaa ctacctctgc gacggcaact acgcecgtcag cggtgggetg
cggcggtgga gggectggee aaggceccaca aggegegeat gacggtgege
cgggcgectt ccacacccce ttcatgcage cggcggtgga ggegcetgage
gcggacacgc ¢gctggtcge gecgegeatc cccgtggtca gcaacgggac
<210> 50
<211> 275
<212> PRYT
<213> Artificial Sequence
<220> o
<223> Description of Artificial Seqguence: Synthetic
polypeptide
<400> 50

1

10

119

Met Arg Pro Arg Ala Ala Gly Leu Arg val His Ala Ala Ser Ser val
5

15

60
120
180
240
300
360
420
480
540
600
660
720
780
833



Ala

Tyr

val

Leu

65

Cys

Pro

Glu

Ser

Ala

145

Ala

ser

Pro

Ala

Lys

Phe

Arg

Gin
Gin
Gly
50

Phe
val
Ala
Gly
L.eu
130
ASp
Ala
Asp
ASp
val
210
Ala
His
Gly

Asp

Thr

Pro

35

Met

Asp

Glu

Ile

Gly

ASp

Ala

GIn

195

Ser

His

Thr

Gly

His

20

Arg

Ala

Ala

Gly

Tyr

100

Glu

Glu

Leu

Ala

val

180

Ala

Gly

Lys

Pro

His
260

Gin

Thr

Gly

Ala

Pro

85

val

Glu

Tyr

Arg

Ala

165

Ala

val

Gly

Ala

Phe

245

Ala
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Ata Ala Pro Pro Ala Asp Arg Arg Phe Asp
2 30

Ala

Glu

Ser

70

Lys

Ala

Ala

Thr

Leu

150

Pro

Ala

Arg

Leu

Arg

230

Met

Ala

Ile

Leu

55

ASD

Ala

ser

Leu

Ala

135

val

ser

Leu

Ile

Glu

215

Met

Gin

Gly

Leu

40

Ala

GIn

Arg

Leu

Ala

120

Leu

Ala

Gly

Cys

Ala

200

Gly

Thr

Pro

Arg

Phe

LysS

Leu

Leu

Ala

105

Ala

Ala

Leu

Met

Glu

185

Asn

cys

val

Ala

aAla
265

Pro

Ala

Gly

ASp

90

Ala

Ile

Phe

Arg

val

170

Ala

Tyr

Ala

Arg

val

250

Ala

Gly

val

Tyr

75

Ser

val

Asp

Ala

Ala

Leu

Ala

Ley

235

Glu

120

Gin

Pro

60

ASD

Thr

Glu

val

val

Asn

Cys

val

220

Ala

Ala

Pro

Gly

45

Ala

Leu

Ala

Lys

Ala

125

Ala

Ser

Ile

Ala

205

Glu

val

Leu

Arg

Ala

Ala

Leu

val

Leu

110

Ala

Phe

Met

Gly

Glin

190

Gly

Gly

Ala

Ser

Gly

Gin

Ala

Arg

ser

95

Arg

Gly

ser

GIn

Leu

175

val

Asn

l.eu

Gly

Ala

255

Gln

ASp

Ser

Ala

val

80

Gln

Ala

Leu

Phe

Ala

160

Pro

Ala

Tyr

Ala
240

Gly
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<210> 51

<211> 787

<212> DNA )

<213> Artificial Sequence

<220>

<223> Description of Artificial Seguence: Synthetic

polynucleotide

<400> 51

tgtccatcte cellcacocct cecatccaacc

cacceegegt ccltcacgge gogtgeggta

gtgtccagcg ccggeccgge ctacaceggce

acccccacce tccagtcccyg cgeegeggtc

acgcgcatga CCaccaccyo ccagegeaay

atcggcegee agttcctgeg ctgegtggag
gccgtgaacg actccggegg cgtgaagceag

atgggcacct tcaacgccga catcaagatc

cgcgacatece gegtcgtctc ctcecgegac
tgatcgaggg gacgggagtg

gggccaagaa ggtcatcatc

gtggacctgg
ctgcaggcgg
acctacgtca tgggcgtgaa cgcggaccag

gcctcetgea ccaccaactg cctggegece

atcgtga

<210> 52

<211> 248

<212> PRT .

<213> Artificial Sequence

<220> )
<223> Description of Artificial

polypeptide
<400> 52

Met GTn Ala Leu Cys Ser His Pro
1 5

Pro His Gly Agg Ala Ser pro Ala
2

Ala Tyr Thr Gly Leu Ser Arg His
35 40

Thr teu GIn Ser Arg Ala Ala val
50 55

Ser Thr Thr Arg Met Thr Thr Thr
65 70

Ala Ser

Thr Leu

Gln Thr

atcgtcgacy
ccccatggyc
ctgtcecggce
cagacccgeg
atcaaggtyy
gggcgegagg
gccagecace
tcgggegagg
ccectggecce
tttgtggacc
accgegecygg
tactccaact

tttgtcaagg

10

Gln Arg val
25

Ala GIn Arg
75

121

Gly Cys

gcatgcagge
gggccagecc
acaccctggg
gctectectc
ccatcaacgg
actcgetget
tgctcaagta
gcaccttcte
tgccctgygy
gcaagggtgc
ccaagggctc
ccgacgacat

tgctcaacga

Sequence: Synthetic

Lteu Thr Ala Arg

Ser
30

Pro
45

Arg Gly Ser ser
60

Lys Ile

Ser Ala

ser

Lys

gctgtgttct
agcacagegg
ctgececage
cggctecacce
gttcggeege
ggagatcgtg
cgactccacc
cgtcaacggce
cgagetgggce
cagcaagcac
cgacgtgecce
catctccaac

ccgettegge

Ala val
15

Gly Pro

Thr Pro

ser Gly

Ala
80

val

60
120
180
240
300
360
420
480
540
600
660
720
780
787



Ile

Gly

Thr

AsSnh

145

Pro

Phe

Lys

val

Ser

225

Leu

<210>
<211>
<212>
<213>

Asn

Arg

val

Phe

130

Gly

Trp

val

val

Met

210

AsSh

Asn

53
DN

<220>

<223>

Gly

Glu

Lys

Asn

Arg

Gly

Asp

Ile

195

Gly

Ala

Asp

860

A

Phe

ASD

100

Gln

Ala

AsSp

Glu

Arg

180

Ile

val

Ser

Arg

Gly

85

ser

Ala

ASp

Ie

Leu

165

Lys

Thr

AsSn

Cys

Phe
245

026172-005020PC - Sequence Listing_1

Arg Ile Gly Arg

Leu

Ser

Ile

Gly

Ala

Ala

Thr

230

Gly

Leu

His

val

Ala

Pro

Ile

Artificial Sequence

Glu

Leu

120

Ile

val

Asp

Ser

Ala

200

Gln

Asn

val

Ile

105

Leu

Ser

Ser

Leu

LysS

Lys

Tyr

Cys

G1in

90

val

Lys

Gly

Ser

val

170

His

Gly

Ser

Leu

Phe Leu Arg Cys val

Ala

Tyr

Glu

Leu

Ser

Asn

Ala
235

val

ASp

Gly

140

Asp

Glu

Gin

ASp

Ser

220

Pro

AsSn

Ser

125

Thr

Pro

Gly

Ala

val

205

Asp

Phe

Description of Artificial Sequence: Synthetic

ASp

110

Thr

Phe

Leu

Thr

Gly

Pro

ASD

val

95

Ser

Met

ser

Ala

Thr

Ile

Lys

Glu

Gly

Gly

val

Leu

160

val

Lys

Tyr

Ile

val
240

polynucleotide

<400> 53
gatgttgaga

ttcatgcaag
cgtctgecgg
cgctcrgget
gcagggectg
gtctggegge

atagtagcett
ggggccttca
gctgatggea
gcecteectcc
acctacctge

tcctecaaca

gctgecttgt
cccagteect
aggccggagce
tcctgtctygy
aggtgaaggg
tcaaggacct

cgccatgceag
gcggaccccc
cttcatcaag
gggtgcgggce
ctectggeatc

gaagagcggg

122

agcgtgtgceyg
cgatgcagca
accgtaaaga
gcactgacct
gccaacacct

acctactccg

cgcagtcggt
ggagccaget
gcggtgerge
ttgatgagct
gccccaccet

tcaacaagat

60
120
180
240
300
360



gtgectggag
cgactttgtg
ccagatgaag
tgctgeagtc
ggagcttgac
ccgtgggtec
cgtggeectg
caaggctctg
ggtggcgage
<210>
<211>

<212>
<213>

54
275
PRT

<220>
<223>

polyp

<400> 54

1

Gin Ser Leu

Ala Asp Gly

35

Ala
50

Ala Leu

Thr pPhe

65

ASD

Gly Ile Ala

LyS Asp Leu

pro Thr Ser

115

Ala Phe

130

asp Glu 1le

145

cccacgtect
cccaccaage
atcgacggca
accgtgeage
gccaagggga
tcettectgg
cecegeegecy
aagggggagyg
atctttgagt

eptide

Met GIn Ser val Cys Ala
5

Arg Thr

20

Lys Ala

Ala Ala
Glu

Leu

Thr
85

Asn

Lys Ser

100

Phe Lys

val

Pro

Ser Gly

Pro

Gly

Ser

Gin

70

cys

Gly

val

Thr

Gin

026172-005020PC - Sequence Listing.l

tcaaggtcaa
tcgtcacgeg
gcggeggegt
ttccgggeyg
ctygccgacgg
accccaaggg
gcgattccga

ccatctictce

Artificial Sequence

Description of Artificial

Gin ser
Arg

Cys

Phe
40

Ala

Leu
55

Leu
Gly Leu
Pro Thr
Thr

Tyr

Glu
120

Lys

Leu

Lys

150

ggaggaggca
tctgacctac
ggagttcaag
ggagcgegtg
cttcaagggc
ccgeggegee
ggagtrtggag

catcgccaag

cagttcaaga
accctggacyg
gaggaggatg
ccettectet
gagttcaccg
tccaccgygct
aaggagaaca

gtggacgccg

Sequence: Synthetic

val Ser Cys
10

sSer Ser

25

Arg

Ite Lys Thr

Leu Ser Gly

Thr Leu

75

Tyr

Ser Gly

90

Leu

Ser val Asn

105

Glu Ala GlIn

val Thr Arg

ITe Asp

123

Lys Gly Ala

Gln val

30

Ley

val Lys Ser

Gly Ala

Gly
60

GIn val Lys

Gly Ser Ser

Lys Met Cys

110

Phe Asn

Leu
140

Tyr

Ser Gly Gly

acggegaggce
agatctctgg
gcatcgacta
tcaccatcaa
tgccctccta
acgacaacgc

acaagtccac

ggacagggga

Phe Thr

15

Cys Arg

Gly Ala
Ala

Leu

Ser
80

Gly

Asn Ile

95

Leu Glu
Gly
Thr

Leu

Glu
160

val

420
480
540
600
660
720
780
840
860
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Phe Lys Glu Glu Asp Gly Ile Asp Tyr Ala Ala val Thr val GIn Leu
165 170 175
Pro Gly Gly Glu Arg val pro Phe Leu Phe Thr Ile Lys Glu Leu Asp
180 185 190
Ala Lys Gly Thr Ala Asp Gly Phe Lys Gly Glu Phe Thr val Pro Ser
195 200 205
Tyr Arg Gly Ser Ser pPhe Leu Asp Pro Lys Gly Arg Gly Ala Ser Thr
210 215 220 -
Gly Tyr Asp Asn Ala val Ala Leu Pro Ala Ala Gly Asp Ser Glu Glu
225 230 235 240
Lteu Glu Lys Glu Asn Asn Lys Ser Thr Lys Ala Leu Lys Gly Glu Ala
245 250 255
Ile pPhe Ser Ile Ala Lys val Asp Ala Gly Thr Gly Glu val Ala Gly
260 265 270
Ile Phe Glu
275
<210> 55
<211> 818
<212> DNA
<213> Artificial Sequence
<220> )
<223> Description of Artificial Sequence: Synthetic
polynucTeotide
<400> 55
ataatcggaa cccagctgca cgcaccatca gtgeggcage atgcagaccg tcgcagecag
ctatggcgta ttggegecct ccggetccag cgtgacccgg ggctcgacca gcagcaagea
gcacttcacc accctcacte cettticcgg cttcaggeyge ctgaatcatg tggatcgygge
ggggcaggeg gggtctggga goccccagac cctgcagcag gocgtgggca aggecgtgeg
ccggtcgegyg ggocgcacca ccagegecogt gegegtgace cgcatgatgt ttgageggtt
caccgagaag gccatcaagg tggtcatgct cgcgcaggag gaggetegec gtetgggeca
caacttcgtg gggacggage aaatcctgct ggggttgatt ggggagtcca caggeatcge
cgccaaggtc ctcaagrcga tgggcegtcac gctgaaagat gogcgtgtgg aggtcgagaa
gatcatcgge €gggggageg getttgtgyge cgtggagatc cccttcacce coegegecaa
gcgtgtygcty gagotgtcce tggaggaggc togcecagete ggocacaact acattggeac
ggagcacatc ctgctgggece tgetgegega gggtgaggge gtggectece geogtgcetgga
gaccctggge gecgaccccec agaagatccg cactcaggtg gtacgeatgg tgggtgagtce
graggagece gtgggcacca cggtgggegg agggtccace ggctccaaca agatgeccac

124

60
120
180
240
300
360
420
480
540
600
660
720
780
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cctggaggag tacggcacca acctgaccge ccaggecg

<210>
<211>
<212>
<213>

<220>

<223>

1

Ser

Thr

G1In

Ala

65

Arg

Leu

Glu

Lys

val

145

Pro

Ala

Leu

56
259
PRT
Artificial Sequence

polypeptide
<400> 56

val

Pro

Ala

50

val

Met

Ala

GlIn

val

130

Glu

Phe

Arg

Leu

Gly

Thr

Phe

35

Gly

Arg

Met

GIn

Ile

115

Leu

Lys

Thr

Gln

Leu

195

Ala

Arg

20

Ser

Ser

Arg

Phe

Glu

100

Leu

Lys

Ile

Pro

Leu

180

Arg

ASp

Gly

Gly

Gly

Ser

Glu

85

Glu

Leu

Ser

Ile

Arg

Gly

Glu

Pro

Ser

Phe

Ser

Arg

70

Arg

Ala

Gly

Met

His

Gly

GIn

Thr

Arg

Pro

55

Gly

Phe

Arg

Leu

Arg

Lys

ASn

Glu

Description of Artificial

Met GIn Thr val ?13 Ala Ser Tyr

Ser

Arg

40

Gln

Arg

Thr

Arg

Ile

120

val

Gly

Arg

Tyr

Gly

200

Ile

Sequence: Synthetic

Gly

Ser

25

Leu

Thr

Thr

Glu

Leu

105

Gly

Thr

Ser

val

Ile

185

val

Arg

val Leu

10

Lys Gln

Asn His

Leu GIn

Thr Ser

75

Lys Ala

Gly His

Glu Ser

Leu Lys

Gly Phe

155
Leu Glu

170

Gly Thr

Ala Ser

Thr Gln

125

Ala

His

val

Gln

60

Ala

Ile

Asn

Thr

Asp

140

val

Leu

Glu

ATg

val
220

Pro

Phe

Asp

45

Ala

val

Lys

pPhe

Gly

Ala

Ala

ser

His

val

205

val

Ser

The

30

Arg

val

Arg

val

val

110

Ile

Arg

val

Leu

Ile

190

Leu

Arg

Gly

15

Thr

Ala

Gly

val

val

95

Gly

Ala

val

Glu

Glu

175

Leu

Glu

Met

Ser

Leu

Gly

Lys

Thr

80

Met

Thr

Ala

Glu

Ile

160

Glu

Leu

Thr

val

818



225
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235

Gly Glu Ser Gln Glu 558 val Gly Thr Thr val Gly Gly Gly Ser Thr

240

Gly Ser Asn Lys Met Pro Thr Leu Glu Glu Tyr Gly Thr Asn Leu Thr

245

Ala 6In Ala

<210>
<211>
<212>
<213>

<220>
<223>

57
2357
DNA

polynucleotide

<400> 57
ctrtettgeg

cgctgecatge
gctecgatgce
attatagcga
ccactcgagce
caacccgeaa
gttttgctge
actttacacc
atgccaagtg
tgrittgggg
tcgectecgaa
atacttccgg
cttacaacac
cttttacaga
cgaaggtctt
actacaagat
tcgcaaacga
cagagcaaga
cggcaggagg
catttgataa
tcttcaatac

agtattccgc

ctatgacact
aacaccgatg
cgcteccaggg
gctaccaaag
Ttgtgatcgc
acggegegec
caagatcagc
aaacaagggc
gcatctgtac
ccacgceacy
gaggaacgac
ctttttcaac
accggagtec
gtatcagaag
ttggtacgag
cgaaatttac
gggcttrctce
tcccageaag
ttctrttaat
ccaatcaaga
tgacccgacc

attcgttect

Artificial sequence

tccagcaaaa
atgcttcgac
cgagcgetgt
ccatattcaa
actccgctaa
atatcaatgc
gcctctatga
tggatgaatg
tttcaataca
tccgacgace
tccggageat
gataccattg
gaggagcagt
aaccctgrge
ccetegeaga
tcgrctgacg
ggctaccaat
tcctactgygg
cagtacttcg
gtagttgatt
tatgggagcg

acaaaccctt

250

ggtagggcgg

cccccgaage
ttaaatagcc
acacctagat
gggggcgect
trettcagge
cgaacgaaac
accccaatgg
acccgaacga
tgaccaattg
tctregggttc
acccgagaca
acatctcgta
ttgctgcaaa
agtggatcat
acctraaatce
acgaatgccc
tgatgtttat
tcggaagett
ttggaaagga
ctcttggcat

ggaggtcctc

126

pescription of Artificial Sequence: Synthetic

gctgcgagac
tccttegggg
aggcececga
cactaccact
cttcctcette
ctttettttt
ctcggataga
actgtggtac
tactgtctygg
ggaggaccaa
catggtggtt
acgctgegtyg
tagcctggac
ttcgactcag
gacagcggea
ctggaagctc
aggcctgata
ttccattaat
taacggaact
ctactatgcc
tgcgtggget
catgtegetce

255

ggcrteecgg
ctgcatggge
ttgcaaagac
tctacacagg
gtttcagtca
cttcttgetg
ccacttgtge
gacgaaaaag
gggacgccat
ccaatagcta
gactacaaca
gccatatgga
ggtggataca
ttccgagatc
aagtcacagg
gaatcecgegt
gaggtcccaa
ccaggagceac
catttcgagg
ctgcagactt
tctaactggg

gtgaggaaat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
500
960

1020
1080
1140
1200
1260
1320



tctetetcaa
aaccgatcct
tgacgaaagc
aactggtgta
cecctetggrt
ctgcgtcectce
catattttac
cgtactacaa
gtgatgtcgt
acatrgacgac
agtgagatct
ctggacgctyg
tceetgeeyc
gagttgctag
catatcgett
tcctgetect
ggtactgcaa
acacaaatgg
<210> 58

<211> 2335
<212> DNA
<213>

<220>
<223>

cactgagtac
gaacattagc
caacagctac
tgcegtcaat
taaaggcctg
crtertectt
caacaggatg
agtgtatggt
gtccaccaac
gggrgtrggat
gtcgatcgac
gtcgtgtgat
ttttatcaaa
ctgettgtge
gcatcecaac
gctcactgcece
cctgtaaacc

aaagctt

polynucleotide

<400> 58
ctrrcttgeg

cgcrgeatge
gctccgatge
attatagcga
ccactcgagce
caacccgcaa
ccgccaagat
cccecaacaa
agtggcacct

ggggccacgc

cgaagcgcaa

ctatgacact
aacaccgatg
cgctccaggg
gctaccaaag
ttgtgatcgce
acggegegec
cagcgectec
gggctggatg
gtacttccag
cacgtccgac

cgactccgge

026172-005020pPC - Sequence Listing_1

caggccaacc
aacgctggec
aacgtcgatc
accacccaaa
gaagaccccy
gatcgcggga
agcgttraaca
ttgcttgatc
acatacttca
aaccrgrict
aagctcgagg
ggactgttgc
cagcctcagt
tatttgcgaa
cgcaacttat
cctegeacag

agcactgcaa

Artificial Sequence

tccagcaaaa
atgcttcgac
cgagcgetgt
ccatattcaa
actccgctaa
atgctgctge
atgacgaacg
aacgacccca
tacaacccga
gacctgacca

gccttctecey

cggaaaccga
cectggagecy
tttcgaatag
cgatctcgaa
aggagtacct
acagcaaagt
accaaccatt
aaaatatcct
tgacaaccgg
acarcgacaa
cagcagcage
cgccacactt
gtgtrttgatc
taccacccce
ctacgctgte
ccttggtttg

tgctgatgcea

ggtagggcgy

ccececgaage
ttaaatagcc
acacctagat
gggggegect
aggecttect
agacgtccga
acggcctgtg
acgacaccgt

actgggagga
gctccatggt

127

actcataaac
gtttgcaacc
caccggtaca
gtecggtgttc
cagaatgggt
aaaatttgtt
caagagcgaa
ggaactctac
gaacgcacty
attccaggtg
tcggatagta
gctgectiga
ttgtgtgtac
agcatcecect
ctgctatecc

ggctecgect

cgggaagtag

pescription of Artificial Sequence: Synthetic

gctgegagac
tcctteggyy
aggcccccga
cactaccact
cttecctcttc
grtcctgctg
ccgeecectg
gtacgacgag
ctgggggacg
ccageceatce

ggtggactac

ctgaaagecg
aacaccacgt
cttgaatttg
gcggacctct
ttcgaggttt
aaggagaacc
aacgacctgt
ttcaacgatg
ggctccgtga
agggaagtca
tcgacacact
cctgtgaata
gcgettttge
tcectegttt
tcagegetge
grattctcct

tgggatggga

ggcttccegg
ctgcatggge
ttgcaaagac
tctacacagg
gtttcagtca
gcecggetteg
gtgcacttca
aaggacgcca
cccrtgttct
gccatcgece

aacaacacct

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2357

60
120
180
240
300
360
420
480
540
600
660



ccggettott
acaccccgga
ccgagtacca
tcttctggta
agatcgagat
acgagggctt
aggaccccag
gcggetectt
acaaccagtc
acaccgaccc
ccgeettegt
tcaacaccga
tcctgaacat
aggccaacag
tgtacgeegt
ggttcaaggg
ccrectiett
tcaccaaccg
acaaggtgta
tcgtgtecac
cgacgggggt
taattaactc
tgatggacty
caaacagcect
gtgctatttg
caaccgcaac
tgccectege
aaccagcact
<210> 59

<211> 382

<212> PRT

<213>
<400> 59

caacgacacc
gtccgaggag
gaagaacccc
cgagcectece
ctactcctcc
ccteggetac
caagtcctac
caaccagtac
ccgegtyggtyg
gacctacggg
gcccaccaac
gtaccaggcc
cagcaacgcec
ctacaacgtc
caacaccacc
cctggaggac
ccrggaccge
catgagcgtg
cggcttgetg
caacacctac
ggacaacctg
gaggcagcag
ttgccgecac
cagtgtgttt
cgaataccac
ttatctacgc
acagccttgg

gcaatgctga
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atcgacccge
cagtacatct
gtgctggecy
cagaagtgga
gacgacctga
cagtacgagt
tgggtgatgt
ttcgtcggea
gacttcggea
agcgecetgg
ccctggeget
aacccggaga
ggccectgga
gacctgtcca
cagacgatct
cccgaggagt
gggaacagca
aacaaccagc
gaccagaaca
ttcatgacca
ttctacatceg
cagctcggat
acttgctgec
gatcttgtgt
ccccageatc
tgtcctgeta
tttgggctcec

tgcacgggaa

Cinnamomum camphorum

gccagegety
cctacagect
ccaacteccac
tcatgaccge
agtcctggaa
gceceecggect
tcatctccat
gcttcaacgy
aggactacta
gcatcgegtyg
cctecatgtce
cggagctgat
gcecggttege
acagcaccgg
ccaagteccgt
acctccgecat
aggtgaagtt
ccttcaagag
tcctggaget
ccgggaacge
acaagttcca
agtatcgaca
ttgacctgtg
gtacgcgectt
ccctreecte
tcectcageg

gcetgtattce

gtagtgggat

Met Ala Thr Thr Ser Leu Ala Ser Ala Phe Cys

1

5

10

128

cgtggccatc
ggacggcggce
ccagtteccge
ggccaagtcc
gctggagtcce
gatcgaggtc
caaccccgge
cacccacttc
cgcectgcag
ggcctccaac
ccregtgege
caacctgaag
caccaacacc
caccctggag
gttcgcggac
gggcttcgag
cgtgaaggag
cgagaacgac
gtacttcaac
cctgggetec
ggtgcgegag
cactctggac
aatatccctg
ttgcgagttg
gtttcatatc
ctgectectge
tcctggtact

gggaacacaa

tggacctaca
tacaccttca
gacccgaagy
caggactaca
gcgttegeca
cccaccgagce
gcceegygecy
gaggectteg
accttecttca
tgggagtact
aagttetecc
gccgagecga
acgttgacga
ttcgagctygg
ctcteectcet
gtgtccgegt
aacccctact
ctgtcctact
gacggcgacg
gtgaacatga
gtcaagtgat
gctggtegtg
ccgetttrat
ctagctygett
gcttgeatec
tcctgetcac
gcaacctgta

atgga

Ser Met Lys Ala val

15

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2335



Met

GlIn

Thr

Met

65

Trp

ASD

Ile

val

Pro

Gly

Gly

Arg

Gly

Lys

l.eu

Leu

Leu

Thr

ASp

Arg

Met

130

Ile

Leu

ala

Asn

Glu

210

Thr

Prao

Pro

Thr

Ala

Arg

35

Phe

Phe

AsSn

His

Ser

115

Asn

Led

Ile

Trp

ASN

195

Ile

Arg

Ala

Gin

Pro
275

Arg

20

Ala

Ser

Ala

Leu

Phe

100

Tyr

His

Gly

Trp

Gly

Gly

Leu

Arg

pPhe

Lys

Arg

ASp

Gly

Tyr

val

Glu

85

Gly

Glu

Leu

Asp

val

165

Asp

Arg

Thr

Leu

Ile

245

Leu

Trp
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Gly Arg Gly §§t Lys Pro Arg Ser Ser Asp
30

Asn

Thr

Ile

70

Trp

Pro

val

Gln

Thr

Arg

Arg

Ser

230

ASD

Asn

Asn

Ala

Glu

55

Thr

Lys

His

Gly

Glu

135

Phe

Lys

val

His

Cys

215

Lys

Asn

Asp

ASD

GIn

40

Ser

Thr

Pro

Gly

Pro

120

Ala

Gly

Arg

Glu

Asp

200

The

Ile

val

Ser

Leu
280

Thr

Leu

Ile

Lys

Leu

105

ASD

Ala

Thr

Thr

val

185

Phe

Ser

Pro

Ala

Thr

265

ASD

ser

Lys

Phe

Pro

90

val

Arg

Leu

Thr

His

170

Glu

Leu

Leu

Glu

val

250

Ala

Ile

Leu

Lys

ser

75

Asn

Phe

Ser

Asn

Leu

155

val

Cys

val

Ser

Glu

235

Lys

Asp

Asn

129

Lys

Leu

60

Ala

Pro

Arg

Thr

His

140

Glu

Ala

Trp

Arg

val

220

val

ASD

Tyr

Gln

Met

45

Pro

Ala

Pro

Arg

Ser

125

Ala

Met

val

val

205

Met

Arg

Glu

Ile

His
285

Ile

ASp

Glu

Glin

Thr

110

Ile

Lys

Ser

Glu

Gly

Cys

Met

Gly

Glu

GlIn

270

val

Ash

Trp

Lys

Leu

95

Phe

val

ser

Lys

Arg

Ala

Lys

ASn

Glu

Ile

255

Gly

Asn

Leu

Gly

Ser

Gln

80

Leu

Ala

Ala

val

Tyr

Ser

Thr

Thr

Ile

240

Lys

Gly

AsSn



Lys Tyr

Glu His

305

Ser

Thr Met Asp

Ser Glu Ala

val
355

ser Glu

Phe
370

ser Arg

<210>
<21l>
<212>
<213>

60
1240
DNA

<400> 60

ggcgegecat
tggcccgega
acgcccagac
agaagctgec
agaagcagtg
accacttcgg
tgggceecga
tgaaccacgc
ccaagcgcega
cctggggega
gccacgactt
tgagcgtgat
gcgagatcgg
cccagaaget
acgacctgga
ccgtgeecga
gcgagtgeac
aggccggect

CCaagaccga

val Asp

His Ile

Ser

026172-005020PC - Sequence Listing.l

295

Ser phe

310

val
325

Ser

Leu

Arg

Gly 1le

ggccaccacc
cggccgegyc
ctceectgaag
cgactggtcec
gaccaacctg
cccecacgge
ccgetecacc
caagtccgtg
cctgatctgg
caccgtggag
cctggtgege
gatgaacacc
cceecgecttc
gaacgactcc
catcaaccag
cagcatcttc
catggacagc
ggtgtgcgag
gtggcgececc

Leu

val

Ala

Ser

Gin Ser

Cys Glu

Thr
360

Lys

val Ile

375

Cinnamomum camphorum

tccctggect
atgaagccce
atgatcaacg
atgctgtteg
gagtggaagc
ctggtgttcc
agcatcgtygg
ggcatcctgy
gtggtgaagc
gtggagtgct
gactgcaaga
cgcaccegee
atcgacaacg
accgccgact
cacgtgaaca
gagagccacc
gtgctgeagt
cacctgetge

aagctgaccg

Glu
315

Thr Ile

Thr Thr

330

Leu

His
345

Leu tLeu

Glu Trp Arg

Pro Ala Glu

ccgecttetyg
gctccagega
gcaccaagtt
ccgtgatcac
ccaagcccaa
gccgeacctt
ccgtgatgaa
gcgacggcett
gcacccacgt
gggtgggcge
ccggcgagat
gcctgageaa
tggccgtgaa
acatccaggg
acatcaagta
acatctecte
ccecrgaccac
agctggaggg

actccttecg

130

Trp Ile Leu Glu Thr val Pro Asp Ser Ile

300

Tyr Arg

val Ser

GIn Leu

Pro

Ser
380

cagcatgaag
ccrgeagetg
crtectacace
caccatcttc
ccececccag
cgccatecge
ccacctgeag
cggcaccacc
ggccgrggag
cteceggeaac
cctgacccge
gatccccgag
ggacgaggag
cggeetgace
cgtggactgg
cttcaccatc
cgtgagcggce
cggcagcgag

cggcatcagce

Arg Glu

Gly Gly

Glu Gly

350

Leu Thr

val

Phe

320

Ser
335

Gly

Asp

gccgtgatge
cgcgeeggea
gagagcctga
tcegeegecy
ctgctggacy
agctacgagg
gaggccgecce
ctggagatgt
cgctaccecyg
aacggccgee
tgcacctecce
gaggtgcgeg
atcaagaagc
ccececgetgga
atcctggaga
gagtaccgcc
ggctccteeg
gtgctgegeg
gtgatccccg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
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ccgagtccag cgtgatggac tacaaggace acgacggcga ctacaaggac cacgacatcg 1200
actacaagga cgacgacgac aagtgactcg agttaattaa 1240
<210> 61

<211> 415

<212> PRT

<213> Cuphea hookeriana

<400> 61

Met val Ala Ala Ala Ala Ser Ser Ala Pge Phe Pro val pro Ala Pro

1 5 1 15

Gly Ala Ser pro Lys Pro Gly Lys Phe Gly Asn Trp Pro Ser Ser Leu
20 25 30

Ser Pro Ser Phe Lys pro Lys Ser Ile Pro Asn Gly Gly phe GIn val
35 40 45

Lys Ala Asn Asp Ser Aia His Pro Lys Ala Asn Gly Ser Ala val Ser
50 55 60

Lteu Lys Ser Gly Ser Leu Asn Thr GIn Glu Asp Thr Ser Ser Ser Pro
65 70 75 80

Pro Pro Arg Thr Phe Leu His Gin Leu ggo Asp Trp Ser Arg teu Leu
85 95

Thr Ala Ile Thr Thr val Phe val Lys Ser Lys Arg Pro Asp Met His
100 105 110

Asp Arg Lys Ser Lys Arg Pro Asp Met Leu val Asp Ser Phe Gly Leu
115 120 125

Glu Ser Thr val GIn asp Gly Leu val pPhe Arg Gln Ser pPhe Ser Ile
130 135 140

Arg Ser Tyr Glu ITe Gly Thr Asp Arg Thr Ala Ser Ile Glu Thr Leu
145 150 155 160

Met Asn His Leu GIn Glu Thr Ser Leu Asn His Cys Lys Ser Thr Gly
165 170 175

Ile Leu Leu Asp Gly phe Gly Arg Thr Leu Glu Met Cys Lys Arg Asp
180 185 190

Leu Ile Trp val val 1le Lys Met Gin Ile Lys val Asn Arg Tyr Pro
195 200 205

Ala Trp Gly Asp Thr val Glu Ile Asn Thr Arg Phe Ser Arg Leu Gly
210 215 220

Lys Ile Gly Met Gly Arg Asp Trp Leu Ile Ser Asp Cys Asn Thr Gly

131



225

Glu Ie Leu

Thr Arg Arg

Phe
275

Pro Leu

Phe

His

Pro
305

Trp
Tyr Gly
Gln

Leu

val
355

Asp Ser

Ser

val

Ile
385

Asn

Gly Ala Ile

<210>
<21l>
<212>
<213>

<400> 62
ggcgegecat

62
1339
DNA

ccteeeccaa
ccaagtccat
ccaacggetce
ccagceccec
ccatcaccac
gcceccgacat

tccgecagtc

val

Leu
260

val Asp

val

Lys

Asn Asp

Ala

Lys

Ser

Lys

Leu

) 026172-005020PC - Sequence Listing.1
30

Thr Ser
Pro

Leu

val
280

Pro

Thr
295

Gly

Asp val

310

Ile
325

Trp

Cys Ser

340

Leu Glu

Gln

Tyr

Gly Ala

Leu

Leu

Ser

Gln

Thr

Glu Ser

Ala

L.eu

Thr
360

val

His Leu

375

Glu Trp

390

Thr
405

Ser

ggtggccgec
gcccggeaag
cceccaacggce
cgcegtgage
cceecgeacce
cgtgttcgtg
gcrggtggac

crrctrecate

Gly

Lys Thr

Cuphea hookeriana

gccgecteca
ttcggeaact
ggcttccagy
ctgaagagcg
ttcetgeace
aagtccaage
agcttcggec

cgcrcctacy

Ala

Tyr

265

Ile

Asp

Asn

Met

Glu

345

Ala

Leu

Arg

Ser

235

Tyr Ala

250

Glu val

Glu Asp

ser Ile

Gin His

Pro Thr

330

Tyr Arg

Met Asp

Arg Leu

Pro Lys

395

Asn

Gly
410

gcgecttett
ggccctecag
tgaaggccaa
gcagcctgaa
agctgeccga
gcceccgacat
tggagtccac

agatcggeac

132

Gln

Met Met Asn

Gln Glu

270

His

Ser Asp Leu

Lys Gly

300

val Ser Asn

Glu val Leu

Arg Glu

350

Ser
365

Pro Lys

Glu
380

asp Gly

Asn Ala Gly

Asn Ser val

ccecgtgeee
cctgageccc
cgacagegec
cacccaggag
ctggageege
gcacgaccge
cgtgcaggac

cgaccgcacc

240

Lys

val

Lys val

Leu Thr

val

Glu

Gly Arg

val Gly

Thr Ala

Ala Asn

400

Ser
415

gceeceggeg
tccttcaage
caccccaagg
gacacctecct
ctgctgaccg
aagtccaagce
ggcctggtgt

gccageatceg

60
120
180
240
300
360
420
480
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caggagacct ccctgaacca ctgcaagagce accggeatcec

agaccctgat gaaccaccrg
tgctggacgg cttcggccge accctggaga tgtgcaageg
tcaagatgca gatcaaggtg aaccgetacc ccgectggygg
ccegettcag ccgectggge aagatcggca tgggecgega
acaccggcga gatcctggrg cgegocacca gogectacge
gcegectgte caagctgccc tacgaggtge accaggagat
gcececgtgat cgaggactcc gacctgaagg tgcacaagtt
gcatccagaa gggcctgacc cccggctgga acgacctgga
acgtgaagta catcggcrgg atcctggaga gcatgcccac
agctgtgcte cctggeocty gagtaccgec gcgagtgegg
gcgtgaccge catggaccce agcaaggtgg gegtgegctce
gcctggagga cggcaccgec atcgtgaacg gogecaccga
gcgccaacgg cgccatctcc accggcaaga €cagcaacgg
acaaggacca cgacggcgac tacaaggacc acgacatcga
agtgactcga gttaattaa
<210> 63
<211> 382
<212> PRT
<213> Umbellularia sp.
<400> 63
met Ala Thr Thr Ser Leu Ala Ser Ala Phe Cys
1 5 10
Met Leu Ala Arg Asp Gly Arg Gly Met Lys Pro
20 25
GIn Leu Arg Ala Gly Asn Ala Pro Thr Ser Leu
35 40
Thr Lys Phe Ser Tyr Thr Glu Ser Leu Lys Arg
50 55
Met Leu Phe Ala val Ile Thr Thr Ile Phe Ser
65 70 75
Trp Thr Asn Leu Glu Trp Lys Pro Lys Pro Lys
85 90
Asp Asp His Phe Gly Leu His Gly teu val Phe
100 105
Ile Arg Ser Tyr Glu val Gly Pro Asp Arg Ser
115 120

133

cgacctgatc
cgacaccgtg
ctggctgatc
catgatgaac
cgtgececty
caaggtgaag
cgtgaaccag
cgaggtgcty
ccgecgactcec
ccagtaccag
gtggcgeccc
caactccgty

ctacaaggac

Ser Met Lys

Ser Ser

30

Arg

Lys Met Ile

45

Leu
60

Pro Asp

Ala Ala Glu

Leu Pro Gln

Thr
110

Arg Arg

Thr Ser 1le

125

tgggtggrga
gagatcaaca
tccgactgea
cagaagaccc
ttcgtggaca
accggcgaca
cacgtgtcca
gagacccagg
gtgctggaga
cacctgetge
aagaacgceeg
tccatggact

gacgacgaca

Ala val

15

Asp Leu

Asn Gly
ser

Trp

Gin
80

Lys

Leu Leu

95

Phe Ala

Leu Ala

540
600
660
720
780
840
900
960
1620
1080
1140
1200
1260
1320
1339



Pro

Gly

Gly

Arg

Gly

Lys

Leu

Leu

Glu

305

Thr

Ser

Ser

Ser

<210> 64

Met

130

Ile

Leu

Thr

Asn

Glu

210

Thr

Pro

Leu

Thr

Lys

290

ser

Arg

Glu

Phe
370

Asn

Leu

Met

Trp

ASn

195

Ile

Arg

Ala

GIn

Pro

275

Tyr

ASp

Ala

val

355

Arg

<211> 1240

His

Gly

Trp

Gly

Gly

Leu

Arg

Phe

LyS

Arg

val

Ser

Gly

Met

Asp

val

165

AsSp

Met

Thr

Leu

Ile

245

Leu

Trp

Ala

Ile

val

325

Leu

Arg

Ile
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Gln

Thr

Arg

Arg

Ser

230

ASp

AST

Asn

Trp

Ser

310

Leu

val

Ala

Ser

Glu Ala Thr Leu

135

Phe

Arg

val

Arg

215

Thr

Asn

ASp

Asp

val

295

ser

Arg

Cys

Arg

val
375

Gly

Arg

Glu

Ite

val

Ser

Leu

280

Phe

Phe

ser

AsSp

Thr

360

Ile

Thr

Thr

val

185

Phe

Ser

Pro

Ala

Thr

265

ASp

Glu

Thr

Leu

His

345

Glu

Prao

Thr

His

170

Glu

Ley

Leu

ASp

val

250

Ala

val

Thr

Leu

Thr

330

Leu

Trp

Ala

Asn

Leu

155

val

Cys

val

Ser

Glu

235

Lys

Asp

AsSn

val

Glu

315

Thr

Leu

Arg

Glu

134

His Ala Lys Ser

140

Glu

Ala

Trp

Arg

val

220

val

ASp

Tyr

Glin

Pro

300

Tyr

val

Gln

Pro

Pro
380

Met

val

Ile

205

Leu

Arg

Asp

Ile

His

285

AsSp

Arg

Ser

Leu

Ser

Glu

Gly

cys

Met

Gly

Glu

Glin

270

val

Ser

Arg

Gly

Glu

350

Leu

val

Lys

Lys

AsSn

Glu

Ile

255

Gly

Asn

Ile

Glu

Gly

Gly

Thr

val

Arg

Tyr

Ser

Thr

Thr

Ile

240

Lys

Gly

ASn

Phe

Cys

320

Ser

Gly

ASp



<212> DNA

<213> umbellularia sp.

<400> 64
ggcgcgecat

tggceegega
acgcecccac
agcgeetgee
agaagcagtg
accacttcgg
tgggeeecega
tgaaccacgc
ccaagcgega
cctggggega
gccgegactt
tgagcgtgct
gcgagatcgg
tgcagaaget
acgacctgga
ccgtgeecga
gcgagtgeac
aggceggect
cecegeaccga
ccgageeccg
actacaagga
<210>
<211>
<212>
<213>

<220>
<223>

65
20
DNA

ggccaccace
cggccgegge
ctccctgaag
cgactggtce
gaccaacctg
cctgcacgge
ccgcageacc
caagagcgtg
cctgatgtgg
caccgtggag
cctggtgege
gatgaacacc
cccecgectte
gaacgactcc
cgtgaaccag
cagcatcttc
cegegactcec
ggtgtgegac
gtggcgeecc
cgtgatggac

cgacgacgac

primer

<400> 65
ccgeegtget

<210>
<211>
<212>
<213>

<220>
<223>

66
20
DNA

ggacgtggtyg

primer

026172-005020PC - Sequence tisting_1l

agcctggect
atgaagcecc
atgatcaacg
atgctgticg
gagtggaagc
ctggtgttcce
tccatcctygg
ggcatcctgg
gtggtgcgcce
gtggagtgct
gactgcaaga
cgcaccegee
atcgacaacg
accgecgact
cacgtgaaca
gagtcccacce
gtgctgegea
cacctgctge
aagctgaccg
tacaaggacc

aagtgactcg

Artificial seguence

artificial Sequence

ccgeettcty
gcagctecga
gcaccaagtt
ccgtgatcac
ccaagcccaa
gccgeacctt
ccgtgatgaa
gcgacggett
gcacccacgt
ggatcggege
ccggegagat
gcctgageac
tggccgtgaa
acatccaggg
acctgaagta
acatcagctc
gcctgaccac
agctggaggg
actcctteeg
acgacggcga

agttaattaa

135

ctccatgaag
cctgeagetg
cagctacacc
caccatcttc
gctgceccag
cgceatccge
ccacatgcag
cggcaccacc
ggccgtggag
cagcggeaac
cctgaccege
catcccegac
ggacgacgag
cggcctgacce
cgtggectgg
cttcaccctg
cgtgagcgge
cggcagegag
cggcatcagc

ctacaaggac

Description of Artificial Sequence: Synthetic

Description of Artificial Sequence: Synthetic

gcegtgatge
cgcgeeggea
gagagcctga
agegeegecy
ctgctggacg
tcctacgagy
gaggccaccc
ctggagatgt
cgctacccca
aacggcatge
tgcacctecc
gaggtgcgeg
atcaagaagc
cceecgetgga
gtgttcgaga
gagtaccgece
ggcagctceg
gtgctgegeg
gtgatccceg

cacgacatcg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1240

20



<400>

026172-005020PC - Sequence Listing.1l

66

ggtggcgggg tccagggtgt

<210>
<211>
«212>
<213>

<220>
<223>

<400>

67
20
DNA
Artificial Sequence

Description of Artificial Sequence:

primer

67

cggceggegg ctectteaac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

68
20
DNA
Artificial Sequence

Description of Artificial Sequence:

primer

68

ggcgeteccy taggtcgggr

<210>
<211>
<212>
<213>

<400>

cgectgeaac gcaagggeag €cacagecege teeeaccayge
gggcgectge cgectgectg ccgcatgett gtgerggtga
ctgattgagg cttggttcat cgggtggaag cttatgtgtg
caatgcgcat ggtggcaaga gggcggeage acttgetgga
tggttcaatc gcggeagceca gagggatttc agatgatcgc
tgtcagcaaa ggtagcagtl tgccagaatg atcggrtcag
gagaaggggt caagtgcaaa cacgggcatg ccacagcacg
caccaccaag tgtgtgcgag ccagcatcgc cgectggetg
gtcatccaac gtaaccatga gctgatcaac actgcaatca
catgcctgge gaagacacat ggtgtgcgga tgctgecgge
gttgagttgg cagcaggctc agccatgcac tggatggeag
ggtggatagg atgcaagtgg agcgaatacc aaaccctctg
gcatcgcacc atcagcagga gcgcatgega agggactgge
ccggagegea ccgagtgtce acactgtcac caggeccegea
atggacgcat gtagcgctga cgtcccttga cggegetect

tgcagcacag gcagcagagg €ggcggeage agageggeag

69

1335

DNA

chlorella sorokiniana

69

136

synthetic

Synthetic

cgctgaaccy
ggctgggeag
tgctgggett
gctgeegegg
gcgtacaggt
ctgttaatca

ggcaccgggg
tttcagctac

tcgggeggye
tgctgectge
ctgggctgec
gctgcttget
cccatgeacyg
agctttgeag
ctcgggtgty
cagcagcgge

acacgtgett
tgctgecatg
gcatgecggy
tgcctecagg
tgagcagcag
atgccagcaa
agtggaatgg
aacggcagga
gtgatgcaag
tgcgeacgec
actgcaatgt
gggttgcatg
ccatgccaaa
aaccatgctce

ggaaacgcaa

gggggccacc

20

20

20

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



cttettgegg
catttgeatg
tgcgggaccy
tgcattggac
agctcagcaa
ctgattgecec
cactagtggc
70

1146
DNA

<210>
<211>
<212>
<213>

<400> 70

ggtcgcgecec
cctggagaag
ccaggctage
tgcatttggg
cectgteccgt
ggctcgegaa

gcgece

026172-005020PC - Sequence Listing_l

cagccagegg
cgaggctggg
agcaaaggceg
tggggcggec
gggtceeceg
gtaggcgeec

umbellularia californica

atggccacca ccagectgge ctecgectte

gacggeegey
acctcecrga
ccegactggt
tggaccaace
ggcctgeacg
gaccgcagea
gccaagageg
gacctgatgt
gacaccgtgg
ttcctggtge
ctgatgaaca
ggccccgect
ctgaacgact
gacgtgaacc
gacagcatct
acccgegact
ctggtgtgeg
gagtggegec
cgegtg

71

1146
DNA

<210>
<211>
<212>
<213>

gcatgaagec
agatgatcaa

ccatgctgtt

tggagtggaa

gcctggrgtt
cctecatcct
tgggcatcct
999tggtycy
aggtggagtg
gcgactgcaa
ccegeacccg

tcatcgacaa

ccaccgecga
agcacgtgaa

tcgagtcceca

ccgtgetgeg
accaccrgcet

ccaagctgac

ccgeagetcec
cggcaccaag
cgcegtgatce
gceeaagecc
ccgecgeace
ggcegtgatg
gggcgacgge
ccgeacecac
ctggatcgge
gaccggegag
ccgectgage
cgtggeegtyg
ctacatccag
caacctgaag
ccacatcage
cagceetgacc
gcagctggag

cgactccttce

Cinnamomum camphora

tgatgcgctg
gcctttggge
ccreecetac
ggctgtttct
tgccgatgaa

tcctrtetge

tgctccatga
gacctgcage
ttcagctaca
accaccatct
aagergeccec
ttegecatec
aaccacatgce
rtcggeacca
gtggcegtgg
gccageggea
atcctgacec
accatccccg
aaggacgacg
ggcggectga
tacgtggect
tectteaccee
accgtgageg
ggcggeageg

cgcggcatca

137

atcccaaacy
tggtgcagec
tcecgeatcga
ttcgtgttge
atcgtgtgea

tcgecctete

aggccegtgat
tgcgegeegg
ccgagagect
tcagcgeege
agctgetgga
gctcctacga
aggaggccac
ccctggagat
agcgctaccc
acaacggcat
gctgeacctc
acgaggtgceg
agatcaagaa
cceeeegetyg
gggtgttcga
tggagtaccg
gcggeagetc
aggtgctgey
gcgtgatccc

agttcacatt
cgcaatggaa
tgttccatag
aaaacgcgec
cgccgatcag

treccgteccge

gctggeecyce
caacgeeece
gaagcgectg
cgagaagcag
cgaccacttc
ggtgggcececc
cctgaaccac
gtccaagege
cacctggggce
gcgcegegac
cctgagegtg
cggcgagatc
gctgcagaag
gaacgacctg
gaccgtgecc
ccgegagtge
cgaggccgge
cgceegeace

cgccgagecec

1020
1080
1140
1200
1260
1320
1335

60
120
130
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1146



<400> 71
atggccacca

gacggeegog
accteectga
ccecgactggt
tggaccaacc
ggcccccacg
gaccgctcca
gccaagtecy
gacctgatct
gacaccgtgg
ttcctggtyce
atgatgaaca
ggccecgect
ctgaacgact
gacatcaacc
gacagcatct
accatggaca
ctggtgtgeg
gagtggcgee
agcgtg
<210> 72
<211> 72
<212> DNA
<213>

<220>
<223>

cctecctgge
gcatgaagcce
agatgatcaa
ccatgctgtt
tggagtggaa
gcctggtgtt
ccagcategt
tgggcatcct
gggtggtgaa
aggtggagtg
gcgactgcaa
cecegeaccceg
tcatcgacaa
ccaccgccga
agcacgtgaa
tcgagageca
gcgtgetgea
agcacctget

ccaagctgac

oligonucieotide

<400> 72

atggactaca aggaccacga cggcgactac

gacgacaagt

<210> 73

<211> 408
<212> DNA
<213>

<400> 73

ctcgaggcag cagcagctcy gatagtatcg

ctgtrgccge cacacttgcet gecttgacct

ga

026172-005020PC - Sequence Listing_l

ctcecgeette
ccgetecage
cggcaccaag
cgcegtgatce
gcccaagecce
ccgeegeacce
ggccgtgatg
gggcgacggc
gcgcacccac
ctgggtgggc
gaccggcgag
ccgeetgage
cgtggecgtg
ctacatccag
caacatcaag
ccacatctec
gtccctgace
gcagctggag
cgactccttce

Artificial Sequence

Chlorella vulgaris

cctcagtgtg tttgatcttg tgtgtacgeg

tgcagcatga
gacctgcage
trctcctaca
accaccatct
aaccceecce
ttecgecatcee
aaccacctgce
trcggeacca
gtyggcegtyg
gcctecggea
atcctgaccc
aagatccccyg
aaggacgagg
ggcggectga
tacgtggact
tcctteacca
accgtgagceg
ggcggcageg

cgcggeatca

aaggaccacg

acacactctg
gtgaatatcc

cttttgcgag

138

aggccgtgat
tgegegeegy
ccgagagcct
tctecgecge
agctgctgga
gcagctacga
aggaggcege
ccctggagat
agcgctaccce
acaacggecg
gctgeacctce
aggaggtgeg
agatcaagaa
ccceeccgetg
ggatcctgga
tcgagtaccg
gcggetectce
aggtgctgcg
gcgtgatccc

pescription of Artificial Sequence: Synthetic

acatcgacrta

gacgctggtc
ctgecgettt

ttgctagetg

gctggeecge
caacgcccag
gaagaagctg
cgagaagcag
cgaccacttc
ggtgggcecc
cctgaaccac
grccaagege
cgcetggggce
ccgccacgac
cctgagegtg
cggcgagatc
gccccagaag
gaacgacctg
gaccgtgecc
ccgcgagtge
cgaggeegge
cgccaagacc

cgcegagtcec

caaggacgac

gtgtgatgga
tatcaaacag

cttgtgctat

60
120
180
240
300
360

420

480
540
600
660
720
780
840
900
960
1020
1080
1140
1146

60
72

60
120
180



1igcgaatac
aacttatcta
cgcacagect

actgcaatgc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

026172-005020PC - Sequence Listing_1

74
20
DNA
Artificial Sequence

Description of Artificial Sequence:

primer

74

ctgggcgacg gcttcggeac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

75
20
DNA
Artificial Sequence

Description of Artificial Sequence:

primer

75

aagtcgegge geatgecgrt

«210>
<211>
<212>
<213>

<220>
<223>

<400>

76
20
DNA
Artificial Sequence

Description of Artificial Sequence:

primer

76

taccccgect ggggegacac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

77

20

DNA

Artificial Sequence

pDescription of Artificial Sequence:

primer

77

cttgctcagg <ggegggtge

<210>
<211>
<212>
<213>

<220>

78

1317

DNA

Artificial Sequence

139

cacccecage atccoctiec ctegtttcat atcgetigea tcccaaccege
cgetgtectyg ctatccctea gogetgetcl tgotooctget cactgeccct
tggtttggge tccgectgta ttctectggt actgcaacct gtaaaccagc

tgatgcacgg gaagtagtgg gatgggaaca caaatgga

Synthetic

Synthetic

synthetic

synthetic

240
300
360
408

20

20

20

20



<400> 78
atggtggceeg

aagcccggea
atcccecaacy
tccgecgtga
ccecececgea
accgtgrreg
atgctggtag
tcetteteca
atgaaccacc
ggctteggec
cagatcaagg
agcegectygg
gagatcctgg
tccaagetge
atcgaggact
aagggcctga
tacatcggct
tcectggece
gccatggacc
gacggcaccy
ggcgeeatct
cacgacggeg
<210> 79

<211> 1170
<212> DNA

ccgeegecte
agttcggeaa
gcggettcca
gcctgaagag
ccttectgea
tgaagtccaa
acagcttcgg
tcegetecta
tgcaggagac
gcaccctgga
tgaaccgcta
gcaagatcgy
tgcgegecac
cctacgaggt
ccgacctgaa
ccececggetyg
ggatcctgga
tggagtaccy
ccagcaaggt
ccatcgtgaa
ccaccggeaa

actacaagga

o 026172-005020PC - Sequence Listing._1
<223> Description of Aartificial Sequence: Synthetic
polynucleotide

cagcgecttc
ctggeectec
ggtgaaggcec
cggcagectg
ccagctgeec
gcgeeecgac
cctggagtec
cgagatcggce
ctcectgaac
gatgtgcaag
ccecegectgy
catgggeege
cagcgectac
gcaccaggag
ggtgcacaag
gaacgacctg
gagcatgccce
ccgegagtge
gggcgrgege
cggegeeace
gaccagcaac

ccacgacatc

<213> Artificial Sequence

<220>

ttcccegtyge
agcctgagec
aacgacagcg
aacacccagg
gactggagcc
atgcacgacc
accgtgcagg
accgaccgca
cactgcaaga
cgcgacctga
ggcgacaccg
gactggctga
gccatgatga
atcgtgcecc
ttcaaggtga
gacgtgaacc
accgaggtgce
ggccgcgact
tcccagtacc
gagtggcgcec
ggcaactccy

gactacaagg

ccgeeeecyy
cctecttcaa
cccaccccaa
aggacacctc
gcctgetgac
gcaagtccaa
acggcctgge
ccgccageat
gcaccggeat
tctgggtggt
tggagatcaa
tctccgacty
accagaagac
tgttcgtgga
agaccggcga
agcacgtgte
tggagaccca
ccgtgetgga
agcacctgcet
ccaagaacgc
tgtccatgga

acgacgacga

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 79
atggccaccg

gcgggctecg
cccgactgga
gacatgcacg

tccaccgtge

catccacttt
ggcecegygcy
gccgectget
accgcaagtc

aggacggcect

cteggegttc
cccagegagg
gaccgceatce
caagcgeecc

ggtgttccge

aatgcccget
cceetececy
accaccgtgt
gacatgctgyg

cagtcettet

140

gcggcgacct
tgcgegggeg
tcgtgaagtc
tggacagett

ccatccgetce

cgecetececec
gcccaagtece
ggccaacggce
ctccagecece
cgceatcace
gcgeeccgac
gttccgeeag
cgagaccctg
ccrgetggac
gatcaagatg
caccecgette
caacaccggce
ccgeegectg
cagcecegtg
cagcatccag
caacgtgaag
ggagctgtge
gagcgtgacc
gcgectggag
cggcgecaac
ctacaaggac

caagtga

gcgtegeteg
cgcccagetg
caagcgeece
cggcctggag
ctacgagatc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1317

60
120
180
240
300



ggcaccgacce
aaccactgca
aagcgcgacc
tggggcgaca
cgcgactggce
tacgccatga
gagatcgtge
aagttcaagg
ctggacgtga
cccaccgagg
tgcggeegeg
cgcteccagt
accgagtggce
aacggcaact
atcgactaca
<210> 80

<211> 1170
<212> DNA

gcaccgecag
agagcaccgg
tgatctgggt
ccgtggagat
tgatctccga
tgaaccagaa
ccctgttegt
tgaagaccgg
accagcacgt
tgctggagac
actccgtgct
accagcacct
gccccaagaa
ccgtgtcecat

aggacgacga

026172-005020PC - Sequence Listing_1l

catcgagacc ctgatgaacc acctgcagga gacctccectg

catcctgetyg
ggtgatcaag
caacacccge
ctgcaacacc
gacccgeege
ggacagcccc
cgacagcatc
gtccaacgtg
ccaggagctg
ggagagcgtg
gctgcgectyg
cgeceggegee
ggactacaag

cgacaagtga

<213> Artificial Seguence

<220>

gacggctteg
atgcagatca
ttcagccgec
ggcgagatcc
ctgtccaagce
gtgatcgagg
cagaagggec
aagtacatcg
tgctcectgg
accgccatgg
gaggacggca
aacggcgeca

gaccacgacg

gccgeaccct
aggtgaaccg
tgggcaagat
tggtgcgege
tgccctacga
actccgacct
tgaccececgg
gctggatcct
ccctggagta
accccageaa
ccgecategt
tctecaccgg

gcgactacaa

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 80
atggctatca

cgcaaggeea
ccecgactgga
gacatgcacg
tccaccgtge
ggcaccgacc
aaccactgca
aagcgcgacc
tggggcgaca
cgcgactgge
tacgccatga
gagatcgtgce

aagttcaagg

agacgaacag
tccecegegea
gccgectget
accgcaagtc
aggacggcct
gcaccgcecag
agagcaccgg
tgatctgggt
ccgtggagat

tgatctecga

tgaaccagaa

ccctgttegt

tgaagaccgg

gcagcctgty gagaagcecte cgttcacgat

ctgtttcgag
gaccgccatc
caagcgeecc
ggtgttcecge
catcgagacc
catcctgetg
ggtgatcaag
caacaccegce
ctgcaacacc
gacccgeege
ggacagcccec

cgacagcatc

cgcteggege
accaccgtgt
gacatgctgg
cagtccttct
ctgatgaacc
gacggctteg
atgcagatca
ttcagcegec
ggcgagatcc
ctgtccaagce
gtgatcgagg

cagaagggcec

ttcgtgggeg
tcgtgaagtc
tggacagctt
ccatcecgetce
acctgcagga
gcecgceaccct
aggtgaaccg
tgggcaagat
tggtgcgege
tgcectacga
actccgacct

tgaccceegg

ggagatgtgc
ctaccccgece
cggcatggyce
caccagcgcc
ggtgcaccag
gaaggtgcac
ctggaacgac
ggagagcatg
ccgccgegag
ggtgggegtyg
gaacggcgec
caagaccagc

ggaccacgac

cgggacgctg
cgcccagetg
caagcgeeece
cggcctggag
ctacgagatc
gacctcecty
ggagatgtgc
ctaccccgece
cggcatgggce
caccagegece
ggtgcaccag
gaaggtgcac

ctggaacgac

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1170

60
120
180
240
300
360
420
480
540
600
660
720
780



ctggacgtga
cccaccgagyg
tgcggecgeg
cgcteccagt
accgagtggce
aacggcaact
atcgactaca
<210> 81

<211> 1167
<212> DNA

accagcacgt
tgctggagac
actcegtgcet
accagcacct
gccccaagaa
ccgtgtecat

aggacgacga

026172-005020PC - Sequence Listing_l
gtccaacgtyg aagtacatcg gctggatcct ggagagcatg

ccaggagctg tgctccctgg ccctggagta ccgecgegag

ggagagcgtg accgccatgg accccagcaa

gctgcgecty gaggacggca ccgccategt

cgccggeygee aacggegeca tctecacegg

ggactacaag gaccacgacg gcgactacaa

cgacaagtga

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 81
atgacgttcg

gtcgeggtge
gactggagcc
atgcacgacc
accgtgcagg
accgaccgea
cactgcaaga
cgcgacctga
ggcgacaccg
gactggctga
gccatgatga
atcgtgcecc
ttcaaggtga
gacgtgaacc
accgaggtgce
ggccgegact
tcccagtacce
gagtggcgec
ggcaactccg
gactacaagg

<210> 82
<211> 1149

gggtcgecct
gcgeccagtc
gcctgetgac
gcaagtccaa
acggcctggt
ccgceageat
gcaccggceat
tctgggtggt
tggagatcaa
tctecgacty
accagaagac
tgttcgtgga
agaccggcga
agcacgtgtc
tggagaccca
ccgtgetgga
agcacctget
ccaagaacgc
tgtccatgga

acgacgacga

ccecggecatg
ggcgagtcag
cgccatcacc
gcgececgac
gttccgccag
cgagacccty
cctgetggac
gatcaagatg
cacccgcette
caacaccggc
ccgeegectyg
cagcececgty
cagcatccag
caacgtgaag
ggagctgtge
gagcgtgacc
gcgectggag
cggcgecaac
ctacaaggac

caagtga

ggcegeggty
gttttggaga
accgtgtteg
atgctggtygg
tectteteca
atgaaccacc
ggctteggec
cagatcaagg
agcecgeetgg
gagatcctygg
tccaagetyge
atcgaggact
aagggcctga
tacatcggcet
tceetggecec
gccatggacc
gacggcaccg
ggcgecatct

cacgacggey

tctcecttec
gcgggegege
tgaagtccaa
acagcrtegg
tccgetecta
tgcaggagac
gcaccctgga
tgaaccgcta
gcaagatcgg
tgcgegecac
cctacgaggt
ccgacctgaa
cceecggetyg
ggatcctgga
tggagtaccyg
ccagcaaggt
ccatcgtgaa
ccaccggceaa

actacaagga

ggtgggegtyg
gaacggegec
caagaccagc

ggaccacgac

ccggeccagg
ccagctgecc
gcgeeecgac
cctggagtec
cgagatcggce
ctccctgaac
gatgtgcaag
cceegectygg
catgggccge
cagcgectac
gcaccaggag
ggtgcacaag
gaacgacctyg
gagcatgccc
ccgegagtyge
gggcgtgege
cggcgecacc
gaccagcaac

ccacgacatc

840
900
960
1620
1080
1140
1170

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1167



<212> DNA

026172-005020PC - Sequence Listing.l

<213> artificial Sequence

<220>

<223> pescription of Artificial Sequence: Synthetic
polynucleotide

<400> 82
atgacgttcg

gtcgeggtge
tccatgetgt
ctggagtgga
ggcctggrgt
accteceatcec
gtgggcatcc
tgggtggrge
gaggtggagt
cgcgactgea
acccgeaccc
ttcatcgaca
tccaccgecy
cagcacgtga
ttcgagtecc
tcegtgetge
gaccacctgce
cccaagetga
gactacaagg
gacaagtga
83

1146
DNA

<210>
<211>
<212>
<213>

<220>
<223>

gggtcgecct
gcgeccagtc
tcgeegtgat
agcccaagec
tcegecgeac
tggccgtgat
tgggcgacgg
gcecgeaccea
gctggatcgg
agaccggega
gccgectgag
acgtggccgt
actacatcca
acaacctgaa
accacatcag
gcagectgac
tgcagctgga
ccgactectt

accacgacgg

polynucieotide

<400> 83
atggcttcceg

gcacgtcgct
atgctgtreg
gagtggaagc
ctggtgttcc

cggcattcac
ccggacggec
ccgtgatcac
ccaagcccaa

gcegeacctt

cceggecatg
ggcgagreag
caccaccatc
caagctrgeece
cttegecatce
gaaccacatg
cttecggeacc
cgtggccgtg
cgccagegge
gatcctgacc
caccatcccc
gaaggacgac
gggcggectg
gtacgtggcc
ctcetteace
caccgtgage
gggcggceage
ccgeggeatce

cgactacaag

artificial Sequence

catgtcggcg
agtcgecacc
caccatcttce
gctgecccag

cgcecatcege

ggccgeggty
gttttggaga
ttecagegeceg
cagcrgetgg
cgctectacy
caggaggcca
accctggaga
gagcgctacce
aacaacggca
cgctgeacct
gacgaggtgce
gagatcaaga
acceccecgct
tgggtgttcg
ctggagtacc
ggcggeaget
gaggtgctge
agcgtgatec

gaccacgaca

tgcccegega
cgcctgaggg
agcgeegeceg
ctgctggacg
tcctacgagg

143

tcreecttec
9cgggegege
ccgagaagca
acgaccactt
aggtgggcecc
ccctgaacca
tgtccaageg
ccacctgggg
tgcgccgega
ccectgagegt
gcggcgagat
agctgcagaa
ggaacgacct
agaccgtgec
gcegcgagty
€€gaggeegg
gcgceecgeac
ccgecgagec

tcgactacaa

pescription of Artificial Sequence: Synthetic

tgactggcag
ggcgegeece
agaagcagtg
accacttcgg

tgggccecga

ccggeecagg
ccecgactgg
gtggaccaac
cggeetgeac
cgaccgcage
cgccaagagce
cgacctgatg
cgacaccgtyg
cttcectggtg
gctgatgaac
cggeeecgec
gctgaacgac
ggacgtgaac
cgacagcatc
cacccgegac
cctggtgtge
cgagtggcgce
ccgcgtgatyg

ggacgacgac

ggccectggg
cgactggtcc
gaccaaccty
cctgeacgge

ccgcageacce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1149

60
120
180
240
300



tccatectgg
ggcatcctgg
gtggtgcgcec
gtggagtgct
gactgcaaga
cgeaccegece
atcgacaacg
accgecgact
cacgtgaaca
gagtcccacc
gtgctgegea
caccrgcetge
aagctgaccg
tacaaggacc
aagtga
<210>

<211>

<212>

<213>

<220>
<223>

84
1155
DNA

ccgtgatgaa
gcgacggcett
gcacccacgt
ggatcggege
ccggegagat
gcctgageac
tggccgtgaa
acatccaggg
acctgaagta
acatcagcetc
gcctgaccac
agctggagayg
actccttecg

acgacggcga

poltynucleotide

<400> 84
atggccaccyg

gcgggetecg
tggtccatge
aacctggagt
cacggeetgg
agcaccteca
agcgtgggea
atgtgggtgg
gtggaggtyy
gtgcgcgact
aacacccgca
gcctteatceg

gactceacceg

catccacttt
ggceeeggeg
tgttcgeegt
ggaagcccaa
tgttcegecg
tcctggecgt
tcctgggega
tgcgecgeac
agtgctggat
gcaagaccgg
ccecgeegect
acaacgtggc

ccgactacat

026172-005020PC - Sequence Listing_1l

ccacatgcag
cggcaccace
ggccgtggag
cagcggcaac
cctgacccge
catccecgac
ggacgacgag
cggcctgace
cgtggeetyy
cttcaccctg
cgtgagegge
cggcagegag
cggcatcage

ctacaaggac

Artificial Seguence

ctecggegttc
cccagegagy
gatcaccacc
gcecaagetg
caccttegec
gatgaaccac
cggcttcgge
ccacgtggec
cggcgecage
cgagatcctg
gagcaccatc
cgtgaaggac
ccagggcggc

gaggccaccc
ctggagatgt
cgctacceca
aacggcatgce
tgcacctcce
gaggtgcgeg
atcaagaagc
ccecgetgga
gtgttcgaga
gagtaccgcec
ggcagctccg
gtgctgegeg
gtgatccceg

cacgacatcg

aatgcceget
ccecteccey
atcttcageg
ccecagetge
atccgerect
atgcaggagg
accaccctgg
gtggagcget
ggcaacaacg
acccgcetgea
cccgacgagg
gacgagatca

ctgacceceece

144

tgaaccacgce
ccaagcgega
cctggggega
gccgcgactt
tgagcgtgcet
gcgagatcgg
tgcagaagct
acgacctgga
ccgtgeccga
gcgagtgeac
aggccggect
ccecgecaccga
ccgageeecyg

actacaagga

pDescription of Artificial Sequence: sSynthetic

gcggcgacct
tgcgegggeg
ccgccgagaa
tggacgacca
acgaggtggg
ccaccctgaa
agatgtccaa
accccacctg
gcatgcgecg
ccrecctgag
tgcgeggega
agaagctgca

gctggaacga

caagagcgtg
cctgatgtgg
caccgtggag
cctggtgege
gatgaacacc
ccecgectte
gaacgactcc
cgtgaaccag
cagcatcttc
ccgcgactcce
ggtgtgcgac
gtggcgcecce
cgtgatggac

cgacgacgac

gcgtegeteg
cgceceecgac
gcagtggacc
cttcggectyg
cccecgaccge
ccacgccaag
gcgegaccty
gggcgacacc
cgacttcctg
cgtgctgatg
gatcggeecece
gaagctgaac

cctggacgtg

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1146

60
120
180
240
300
360
420
480
540
600
660
720
780



aaccagcacy
atcttcgagt
gactcecgtge
tgcgaccacce
cgceecaage
atggactaca
gacgacaagt
<210> 85

<211> 1152
<212> DNA
<213>

<220>
<223>

tgaacaacct
cccaccacat
tgcgeagect
tgctgcagcet
tgaccgactc
aggaccacga

gatga

polynucleotide

<400> 85
atggctatca

cgcaaggcca
tggtccatge
aaccrggagt
cacggectgg
agcacctcca
agcgrgggea
atgrgggtgg
gtggaggtgg
gtgcgcgact
aacacccgea
gcettcateg
gactccaccyg
aaccagcacg
atcttcgagt
gactcegtge
rgegaccacce
cgeccecaagce
atggactaca
gacgacaagt

<210> 86
<211> 1155

agacgaacag
tcececgegea
tgttcgeegt
ggaagcccaa
tgttccgecyg
tcctggoegt
tcctgggega
tgcgecgeac
agtgctggat
gcaagaccgg
ccegecgect
acaacgtggce
ccgactacat
tgaacaacct
cccaccacat
tgcgeagect
tgctgcagcet
tgaccgactc

aggaccacga

ga

026172-005020PC - Sequence Listing_1l

gaagtacgtg
cagctectte
gaccaccgtg
ggagggcggce
cttcegegge

cggcgactac

Artificial Sequence

gcagcctgtg
ctgttrtcgag
gatcaccacc
gcccaagetg
caccttegec
gatgaaccac
cggcrtcygge
ccacgtggec
€ggcgeeage
cgagatcctg
gagcaccatc
cgtgaaggac
ccagggegge
gaagtacgtg
cagctcctte
gaccaccgtg
99agggcggc
cttccgegge

cggcgactac

gcetgggtgt
accctggagt
agcggeggea
agcgaggtgce
atcagcgtga

aaggaccacg

gagaagcctc
cgeteyggcege
atcttcagceg
ccecagetge
atccgerect
atgcaggagg
accaccctgy
gtggagcgct
ggcaacaacg
acccgetgea
ccecgacgagy
gacgagatca
ctgaccccce
gcctgggtgt
accctggagt
agcggeggea
agcgaggtgc
atcagcgtga

aaggaccacg

145

tcgagaccgt
accgcegega
gctccgagge
tgcgegeceyg
tccecegecga

acatcgacta

Description of Artificial Sequence: Synthetic

cgttcacgat
ttcgtggycy
ccgecgagaa
tggacgacca
acgaggtggg
ccaccctgaa
agatgtccaa
accccacctg
gcatgegeeg
cctcectgag
tgcgeggega
agaagctgea
gctggaacga
tcgagaccgt
accgeegega
gctcegagge
tgcgegeocg
tcccegecga

acatcgacta

gcecgacage
gtgcacccge
cggectggtyg
caccgagtgg
gccecgegtyg

caaggacgac

ctgggacgcetg
cgceecegac
gcagtggacc
cttcggectyg
ccecegaccyce
ccacgccaag
gcgcgacctg
gggcgacacc
cgacttcctyg
cgtgctgatg
gatcggeccc
gaagctgaac
cctggacgtg
gcccgacage
gtgcacccgce
cggcctggtg
caccgagtgg
gcccegegty

caaggacgac

840
900
960
1020
1080
1140
1155

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1152



<212>
<213>

DNA

<220>
<223>

polynucleotide

<400> 86
atggccaccg

gcgggetecg
tggtccatgce
aacctggagt
cacggcctgg
tccaccagea
tcegtgggea

atctgggrgg
gtggaggtgg
gtgcgegact
aacacccgea
geecttcateg
gactccaccg
aaccagcacg
atcttcgaga
gacagcgtge
tgcgageacc
cgceccaagce
atggactaca
gacgacaagt
<210>
<211>
<212>
<213>

<220>
<223>

87
1893
DNA

catccacttt
ggcceeggeg
tgttcgeegt
ggaagcccaa
tgttcegeeg
tcgtggecgt
tcctgggega
tgaagcgeac
agtgcrgggt
gcaagaccgg
cccgecgect
acaacgtggce
ccgactacat
tgaacaacat
gccaccacat
tgcagteect
tgctgeaget
tgaccgactc
aggaccacga

gatga

polynucleotide

<400> 87
gaattccttt

tcceggeget
atgggcgetc
aaagacatta

cacaggccac

cttgcgctat

gcatgcaaca ccgatgatgce

cgatgceget
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Artificial Ssequence

ctcggegtte
cccagegagg
gatcaccacc
gcccaaccec
caccttecgec
gatgaaccac
cggcttcgge
ccacgtggec
gggcgectcee
cgagatcctg
gagcaagatc
cgtgaaggac
ccagggeggce
caagtacgtg
cteetectrc
gaccaccgty
ggagggcggc
cttcecgegge

cggcgactac

Artificial Sequence

gacacttcca

ccagggcgag

tagcgagcta ccaaagecat

tcgagettgt

gatcgcactc

aatgcccgct
cceecteccey
atcttectecg
ccececagetge
atccgcagcet
ctgcaggagyg
accaccctgg
gtggagcgcet
ggcaacaacg
acccgetgea
cccgaggagg
gaggagatca
ctgacccecc
gactggatcc
accatcgagt
agcggcggct
agcgaggtge
atcagcgtga

aaggaccacg

gcaaaaggta
ttcgaccccc
cgctgtttaa
attcaaacac

cgctaagggy

146

Description of artificial Sequence: Synthetic

gcggcgacct
tgcgegygeg
ccgecgagaa
tggacgacca
acgaggtggg
ccgecctgaa
agatgtccaa
acccegeety
gcecgecgeca
ccreectgag
tgcgceggega
agaagcccca
gctggaacga
tggagaccgt
accgecgega
cctecgagge
tgcgegecaa
tcccecgecga

acatcgacta

Description of Artificial Sequence: Synthetic

gggcgggctg

cgaagctect
atagccaggc
ctagatcact

gcgectcttc

gcgtegeteg
cgeceecgac
gcagtggacc
crteggeccc
cceecgacege
ccacgcecaag
gcgegacctg
gggcgacacc
cgacttccty
cgtgatgatg
gatcggcccc
gaagctgaac
cctggacatc
gcecgacage
gtgcaccatg
cggcetggtg
gaccgagtgg
gtccagegtyg

caaggacgac

cgagacggct
tcggggctge
ccecgattge
accacttcta

ctettegrtt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

10620
1080
1140
1155

60
120
180
240
300



cagtcacaac
cgctgegygcy
ccecgtgegeg
tccgeegeey
ctgctggacy
agctacgagg
gaggccgecc
ctggagatgt
cgctaccecyg
aacggecegec
tgcacctcec
gaggtgcgeg
atcaagaagc
cccegetgga
atcctggaga
gagtaccgec
ggctccteeg
gtgctgegeg
gtgatccccg
cacgacatcg
atagtatcga
ccttgaccty
gtgtacgegce
tcececttece
tatccctceag
ccgectgtat
aagtagtggg
<210> 88

<211> 1887
<212> DNA

ccgcaaacac
acctgegtcg
ggcgcgecce
agaagcagtg
accacttcgy
tgggccccga
tgaaccacgc
ccaagegega
cctggggega
gccacgactt
tgagcgtgat
gcgagatcgg
cccagaagcet
acgacctgga
cecgtgeccga
gcgagtgceac
aggceggect
ccaagaccga
ccgagtccag
actacaagga
cacactctgg
tgaatatccc
ttttgcgagt
tcgtttcata
cgctgetect
tctectggta

atgggaacac
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tagtatggcc accgeatcca ctttctegge

ctcggegggce
cgactggtcc

gaccaacctyg
cceeccacgge
cecgetecace
caagtccgtg
cctgatctgg
caccgtggag
cctggtgege
gatgaacacc
ccecgecttc
gaacgactcc
catcaaccag
cagcatctrtc
catggacagc
ggtgtgcgag
gtggcgeecc
cgtgatggac
cgacgacgac
acgctggtcg
tgccgetttt
tgctagetge
tcgettgeat
gctectgetce
ctgcaacctg

aaatggaaag

<213> Artificial Sequence

<220>

tccgggeocc
atgctgttceg
gagtggaagc
ctggtgttcc
agcatcgtagg
ggcatcctyg
gtggtgaagc
gtggagtgct
gactgcaaga
cgcacccgec
atcgacaacqg
accgecgact
cacgtgaaca
gagagccacc
gtgctgcagt
cacctgetge
aagctgaccyg
tacaaggacc
aagtgatgac
tgtgatggac
atcaaacagc
ttgtgctatt
cccaaccgea
actgcceccte
taaaccagca

ctt

ggcgeecage
ccgtgatcac
ccaagcccaa
gcegcaccrt
ccgtgatgaa
gcgacggett
gcacccacgt
g9ggtgggcge
ccggegagat
gcctgageaa
tggccgtgaa
acatccagygg
acatcaagta
acatctectc
ccctgaccac
agctggagygy
actccttccyg
acgacggcga
tcgaggcagce
tgttgccgec
ctcagtgtgt
tgcgaatacc
acttatctac
gcacagectt

ctgcaatgcet

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 88

gttcaatgec
gaggcccctc
caccatctte
cceeecccag
cgccatccge
ccacctgeag
cggcaccacc
ggcegtggag
ctccggeaac
cctgacccge
gatccccgag
ggacgaggag
cggeetgace
cgtggactgg
cttcaccatc
cgtgagegge
<ggcagcgag
cggcatcagc
ctacaaggac
agcagctcgg
acacttgcetg
ttgatcttgt
acccccagea
gctgtectge
ggttrgggct
gatgcacggg

gaattccttt cttgcgctat gacacttcca gcaaaaggta gggegggcetg cgagacgget

147

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1560
1560
1620
1680
1740
1800
1860
1893

60



tcceggeget
atgggcgcetc
aaagacatta
cacaggccac
cagtcacaac
gcgatgactg
agggggeycy
gccgagaage
gacgaccact
gaggtgggec
gcectgaacc
atgtccaagc
cececgeetyggg
cgcegecacy
tcectgageg
cgcggcgaga
aagccccaga
tggaacgacc
gagaccgtge
cgccgegagt
tccgaggecg
cgcgcecaaga
cccgecgagt
atcgactaca
tcgacacact
cctgtgaata
gcgettttge
tccctegttt
tcagegetge
gtattctcct

tgggatggga

<210>
<211>
<212>
<213>

89
3631
DNA

gcatgcaaca
cgatgecegct
tagcgagcta
tcgagettgt
ccgcaaacac
gcagggcccce
cceccgactg
agtggaccaa
tcggeeccca
ccgaccgcetce
acgccaagtce
gcgacctgat
gcgacaccgt
acttcctggt
tgatgatgaa
tcggeeccge
agctgaacga
tggacatcaa
ccgacagcat
gcaccatgga
gcctggtgtg
ccgagtggeg
ccagegtgat
aggacgacga
ctggacgcty
teeetgeegce
gagttgctag
catatcgett
teetgetect
ggtactgcaa

acacaaatgg
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ccgatgatge
ccagggcgag
ccaaagccat
gatcgcactc
tagtatgget
tggggcacgt
gtccatgetg
cctggagrgg
cggectggtyg
caccagcatc
cgtgggcatc
ctgggtggtg
ggaggtggag
gcgegactge
cacccgeacc
cttcatcgac
ctececaccgec
ccagcacgtyg
cttcgagage
cagcgtgcetg
cgagcacctg
ccccaagetg
ggactacaag
cgacaagtga
gtcgtgtgat
ttttatcaaa
ctgcttgtyce
gcatcccaac
gctecactgec
cctgtaaacc

aaagctt

Artificial Sequence

ttcgaccccc
cgctgrttaa
attcaaacac
cgctaagggg
tcecgeggeat
cgctecggac
ttcgecgtga
aagcccaage
ttcecgecgea
gtggccgtga
ctgggcgacg
aagcgcaccc
tgctgggtgg
aagaccggceg
cgcegectga
aacgtggecg
gactacatcc
aacaacatca
caccacatct
cagtccctga
ctgcagetgg
accgactcct
gaccacgacg
tgactcgagg
ggactgttgc
cagccteagt
tatttgcgaa
cgcaacttat
cctegeacag

agcactgcaa

148

cgaagctect
atagccaggce
ctagatcact
gcgeetette
tcaccatgte
ggccagtcge
tcaccaccat
ccaacceceece
ccttegecat
tgaaccacct
gctteggeac
acgtggcegt
gcgecteegy
agatcctgac
gcaagatccc
tgaaggacga
agggcggect
agtacgtgga
cctectteac
ccaccgtgag
agggcggceag
tccgeggeat
gcgactacaa
cagcagcage
cgccacactt
gtgtttgatc
taccaccecc
ctacgctgtc
ccttggtttg

tgctgatgea

tcggggetye
ccecegattge
accacttcta
cretrtegttt
ggcgtgeecc
cacccgecty
ctreteegec
ccagctgetg
ccgeagcetac
gcaggaggec
caccctggag
ggagcgcetac
caacaacggce
ccgergeacce
cgaggaggtg
ggagatcaag
gacceeecge
ctggatcctg
catcgagtac
cggcggcicc
cgaggtgcetg
cagcgtgatc
ggaccacgac
tcggatagta
gctgecttga
ttgtgtgtac
agcatccect
ctgctatccc

ggctcegect

cgggaagtag

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1887



<220>

026172-005020PC - Sequence Listing_ 1

<223> pescription of Artificial Sequence: Synthetic
polynucleotide

<400> 89
gaattcecgee

gtgcttggge
gccatgetga
gccgggcaat
tccaggtggt
cagcagtgtce
cagcaagaga
gaatggcacc
gcaggagtca
tgcaageatg
cacgccgrty
caatgtggtg
tgcatggcat
gccaaaccgg
atgctcatgg
acgcaatgca
gccacccttc
cacattcatt
atggaatgcg
ccatagtgca
cgcgecaget
gatcagctga
tcecegecact
gatcagcgec
caagggctgg
caagtccccc
ctggatgaac
gtggaacccc
cctgatcaac
cggctgctgg
cggcatcgac

ccectacctg

tgcaacgcaa
gcctgeegec
ttgaggcttg
gcgcatggty
tcaatcgegg
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggcgaag
agttggcage
gataggatgce
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggcag
ttgcggggtc
tgcatgectg
ggaccgccag
ttggactgea
cagcaacctg
trgccegget
agtatgctgce
tccatgacga
gggcgegeca
agcgtgaacc
gaccccaacg
aagggcgcceg
tgggaccccec
tceggeageg
cccaagaacc

cgcgagtgga

gggcagcecac
tgcctgecge
gttcatcggg
gcaagagggc
cagccagagg
gcagtttgec
tgcaaacacg
tgcgagecag
ccatgagctg
acacatggtg
aggctcagec
aagtggagcg
gcaggagcgce
gtgtccacac
cgctgacgtc
cagaggcggce
gcgeeecage
gagaagcgag
gctagcagea
tttgggtggg
tcecgtgggt
cgcgaagtag
tgcaggectt
acgagacgtc
gccaccacgt
agccctaccg
gccccatgat
tgtggggcaa
acccccecge
ccaccatecct
agcaggtgea

agaagagecec

agccgerece
atgcttgtge
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgcecac
catcgeegec
atcaacactg
tgcggatgcet
atgcactgga
aataccaaac
atgcgaaggg
tgtcaccagg
ccttgacgge
ggcagcagag
cagcggtgat
gctggggect
aaggcgectc
gcggeegget
ceceeegtgec
gcgeectect
ccrgttectg
cgaccgeecce
gtacaagcgce
caccggettc
ctacaagggc
catcgtgtgg
catcttcecc
gcccaacggce
gaacatcgcc

cctgaacccce

149

acccgeeget
tggtgaggct
tgtgtgtgct
gctggagetg
gatcgegegt
gttcagctgt
agcacgggca
tggctgrrte
caatcatcgg
gceggetget
tggcagctgg
cctetggetg
actggcccca
cccgcaaget
gctecteteg
cggcggeagce
gcgctgatec
ttgggctggt
ccctactecg
gtttctttcg
gatgaaatcg
ttctgetege
ctggcegget
ctggtgcact
ctgacccaga
cacttccagce
atctaccacc
gcccacteca
agcgeeeect
aagccegtga
gagcccaaga

ctgatggecc

gaaccgacac
gggcagtgct
gggcttgeat
ccgcggtgec
acaggtrtgag
taatcaatgc
ccggggagtg
agctacaacg
gcgggcgtga
gcetgetgeg
gctgecactg
cttgctgggt
tgcacgecat
ttgcagaacc
ggtgtgggaa
agcggegggy
caaacgagtt
gcagcccgea
catcgatgtt
tgttgcaaaa
tgtgcacgee
cctetetecey
tcgecgecaa
tcacccccaa
gcaccaacac
cccccaagaa
tgttctacca
ccagcaccga
tcgacatcaa
tcctgtacac
acctgtccga

ccgacgeegt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
960
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



gaacggcatc
gaagrggcgce
cagcaaggac
cggcatgtgg
gacctccage
cgacaccaag
gcecgacaac
cgccagcaag
cgagtectcec
ccgcaagatc
ggagcgectg
ccgectyggag
gcgcgacctyg
cagcaagatg
cagcaagaac
cagcaacaag
caacgacaag
gcgegeectg
caccteeege
ctacggctac
gatcagcatyg
ggacgacgac
gacacactct
tgtgaatatc
gcttttgega
cctegtttea
agcgcrgetc
attctectgg

ggatgggaac

<210> 90
<211> 621
<212> PRT
<213>

<220>

aacgccteca
gtgatcatcyg
ttcctgaagt
gagtgccecg
ttcggcgage
cacgactact
ggcttcaaga
accttctteg
agcgtggagg
tggctggacce
cgcaccaagce
gtgtacggceg
gagaaggcecg
aacgtgtccg
ctggaggagt
tacgtggtge
accacctacyg
atcgaccact
gtgtacccca
cagtccgtgg
gactacaagg
gacaagtgat
ggacgctggt
cctgeegett
gttgctaget
tatcgettge
ctgcetectge
tactgcaacc

acaaatggaa
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gcttecgega
gctccaagat
gggagaagtc
acttcttecc
ccaacgagat
acaccatcgg
tggacggceac
actccgccaa
acgacgtgga
gcagcggcaa
aggtgaagaa
tgaccgeege
acgtgatcga
tgaagtccgg
acacctcegt
tgatgtygctce
gcgecttegt
ccgtggtgga
agctggecat
acgtgctgaa
accacgacgg
taattaaccy
cgtgtgatgg
ttatcaaaca
gcttgtgeta
atcccaaccy
tcactgeecc
tgtaaaccag

agcttgagcet

artificial Sequence

ccccaccacce
ccaccgeege
ccececgagecec
cgtgaccegce
cctgaagcac
cacctacgac
cgceeeeeygce
gaaccgecge
gaagggctgg
gcagctgatce
cctgegeaac
ccaggecgac
gcectectygg
cctygggeecce
gtacttccge
cgaccagtce
ggacatcaac
gagcttegge
cggcaagtcc
cctgaacgec
cgactacaag
gctcgaggea
actgttgecg
gcctcagtgt
tttgcgaata
caactratct
tcgeacagec
cactgcaatg

C

gcetggetgg
ggcctggeca
ctgcactacg
ttcggcagea
gtgctgaaga
cgcgtgaagg
tacgactacg
atcctgtggg
tcecggeatec
cagtggeceg
aaggtgctga
gtggaggtgc
accgaccecc
ttcggectga
atcttcaagg
cgcagetecce
ccccaccage
ggcaagggcce
agccacctgt
tggagcatga
gaccacgaca
gcagcagetc
ccacacttgce
gtttgatctt
ccacccccag
acgectgtect
trgotttggg
ctgatgcacg

<223> Description of Artificial Sequence: Synthetic
polypeptide

150

gccaggacaa
tcacctacac
acgacggcag
acggcgtgga
tcteectgga
acaagtrcgt
gcaagtacta
gctggaccaa
agaccatccc
tgcgcgaggt
agtccggeag
tgttcaaggt
agctgatctg
tggtgctggce
ccegecagaa
tgaaggagga
ccctgagect
gcgcctgeat
tcgectteaa
actccgeeca
tcgactacaa
ggatagtatc
tgccttgacce
gtgtgtracgc
catceecttce
gctatccctc

ctccgectgt

ggaagtagtg

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3631



<400> 90
Met Leu Leu

1

1le

Phe

Arg

Tyr

65

Pro

Trp

Thr

Pro

Ile

145

LYS

Pro

Pro

Thr

225

Leu

Gly

Ser

Thr

Leu

50

Arg

Asn

Asn

Ser

ser

130

Leu

Asn

Tyr

ASp

Ala

210

Ile

Lys

Met

Ala

Pro

35

Thr

Thr

Gly

Pro

Thr

115

Ala

Pro

Gin

Leu

Ala

195

Trp

His

Trp

Trp

Glin

Ser

20

Asn

Gin

Gly

Pro

Lys

100

AsSp

Pro

Asn

Gln

Arg

180

val

Leu

Arg

Glu

Glu
260

Ala

Met

Lys

ser

phe

Met

85

Gly

Leu

phe

Gly

val

165

Glu

ASH

Gly

ATg
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pPhe Leu Phe Leu Leu Ala Gly Phe Ala Ala
1

Thr

Gly

Thr

His

70

Ala

Ile

Asp

Trp

Gly

Gin

Gly

Ser

Pro

Asn

Trp

AsSn

55

Phe

Tyr

val

Asn

Asn

Lys

Ie

Pro

Asp

Glu

Gly

40

Thr

Gin

Lys

Trp

Asn

val

Ile

Lys

Asn

200

Lys

Ala

Glu

phe

Thr

25

Arg

Lys

Pro

Gly

ASp

Gly

Ile

Ala

Ser

185

Ala

Lys

1le

Pro

Phe
265

Ser

Atla

Ser

Pro

Ile

90

Asn

Pro

Cys

Leu

Glu

170

Pro

Ser

Trp

Thr

Leu

250

Pro

Asp

Ser

Pro

Tyr

Ile

His

Trp

Tyr

155

Pro

Leu

Ser

Arg

Tyr

235

His

val

151

Arg

His

Ser

60

AsSn

His

val

Pro

Ser

140

Thr

Lys

Asn

Phe

val

220

Thr

Tyr

Thr

Pro

His

45

val

Trp

Leu

Trp

Pro

125

Gly

Gly

Asn

Pro

Ser

Asp

Arg

Leu

30

val

Asn

Met

pPhe

Ala

110

Ala

Ser

Ile

l.eu

Leu

190

ASp

ITe

Lys

Asp

Phe
270

15

val

Tyr

Glin

Asn

Tyr

95

His

Ile

Ala

ASD

Ser

175

Met

Pro

Gly

Asp

Lys

His

Lys

Pro

Asp

80

Gin

ser

Phe

Thr

Pro

160

ASpD

Ala

Thr

Ser

Phe

240

Ser

ser



Asn

His

Ile

305

Phe

Ala

Trp

Gly

Thr

Arg

Leu

Trp

Ser

465

Glu

Ser

teu

Asn

Gly

val

290

Gly

Lys

Ser

Trp

ser

370

Lys

Lys

Leu

Phe

Thr

450

Gly

Glu

AsSn

Lys

Pro
530

val

275

Leu

Thr

Met

Lys

Thr

355

Gly

Gin

GIn

Glu

ASp

Leu

Tyr

Lys

Glu

515

His

Glu

LysS

TY"r

ASP

Thr

340

ASH

1le

Leu

val

val

420

val

PTro

Gly

Thr

ASP

Gln

Thr

Ile

ASp

Gly

Phe

Glu

Gln

Ile

Arg

GIn

Pro

Ser

485

val

Asn

Pro
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Ser Ser phe Gly Glu Pro Asn Glu Ile teu

Ser

310

Thr

Phe

Ser

Thr

Glin

390

Asn

Gly

ASp

l.eu

Phe

470

val

val

ASp

Leu

Leu

295

val

Ala

ASp

ser

Ile

375

Trp

Leu

val

Leu

Gly

Tyr

Leu

Lys

Ser
535

280

Asp

Lys

Pro

Ser

Ser

360

Pro

Pro

Arg

Thr

Glu

440

Cys

Leu

Phe

Met

Thr

520

Leu

Asp

ASD

Arg

Ala

345

val

Arg

val

AsSn

Ala

425

Lys

Ser

Met

Arg

505

Thr

Arg

Thr

Lys

Tyr

Lys

Glu

Lys

Arg

Lys

410

Ala

Ala

Lys

val

Ile

490

Ser

Tyr

Ala

Lys

Phe

315

Asp

Asn

Asp

Ile

Glu

395

val

Glin

Asp

Met

Leu

475

Phe

AsSp

Gly

Leu

152

His

300

val

Tyr

Arg

ASp

Trp

380

val

Leu

Ala

val

Asn

460

Ala

Lys

Gn

Ala

Ile
540

285

ASp

Pro

Gly

Arg

val

365

Leu

Glu

Lys

Asp

Ile

445

val

Ser

Ala

Ser

Phe

525

ASD

Tyr

ASD

Lys

Ile

350

Glu

ASpP

Arg

Ser

val

430

Glu

ser

Lys

Arg

510

val

His

Tyr

Asn

Tyr

335

Leu

Lys

Arg

Leu

Pro

val

Asn

Glin

495

Ser

AsSp

Ser

Lys

Thr

Gly

Tyr

Trp

Gly

Ser

val

Ser

Lys

Leu

480

AsSn

Ser

val



val Glu

545

Ser

Tyr Pro Lys

Tyr Gly Tyr

Ala
595

Asn Ser

Lys ASp His

610

<210>
<211>
<212>
<213>

91
997
DNA

<400> 91

cctgtcgatc
cattttttaa
ccgccaaage
cttaccttge
tgeeegttee
ttgggggect
ggtaaaaagg
cactcgggag
agcttcatga
tcgataatga
tcaagacgag
tgcgecegtc
tgcteeegty
agctgggata
tatatttctc
cgactggtag
ccgaggacce
<210> 92

<211> 753

<212> DNA
<213>

Phe Gly
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550

Ala 11
565

Ley

Gin
580

Ser

Gin Ile

Asp Ile As

gaagagaagg
aatgatcacg
cgcggacaac
ccacgaggta
tgacgagegce
ccttgggett
agcgeceggce
ccegteecac
gaatgatgcc
tctegtgagt
agggccctcg
gttcgectge
cgggcaggea
agagatactt
acctagcgec
ctgaatggag

gagtcatagc

e Gly Lys

val Asp val

Ser Met Asp

600

p Tyr Lys
615

Prototheca moriformis

agacatgtgt
ctcatgecaa
ccecateccte
ggcctttegt
tgeeegggec
gggtgccgec
tgcgcaatat
cacccecaag
gaacaagagg
cececategtc
accaggaggg
agtcctatge
acagaggtat
ctggcaagca
gcaaaaccta

tcgetgetcc

gagggtagta

Prototheca moriformis

ser

Leu

585

Tyr

AsSp

555

Ser His
570

Asn Leu

Lys ASp

ASp ASp

acattattgg
tagacgcgge
cacaccccecc
tgcgcaaaac
aacacgctct
atgatctgeg
atatataggc
tcgegtgect
ggcacgagga
cgceccgacgce
gctggeccgy
cacaaaacaa
tcaccctggt
atgacaactt
acaatttggg

actaaacgaa

gegegece

153

Gly Lys Gly Arg Ala Cys Ile Thr Ser Arg

Leu Phe Ala pPhe

Asn Ala Trp Ser
590

His Asp Gly Asp

605

ASp LYS
620

tgtgagggcey
acataacgac
acacaaagaa
cggecteggt
tttgctgegt
cgcatcagag
atgccaacac
tgacggcata
cccaatcecg
tccggggage
gcgggeactg
gtcttctgac
catggggaga
gtcaggaccg
agrcactgtg

ttgtcagcac

val
560

Asn
575

Met

Tyr

ctgaatcgge
gttcaaaccc
ccegeeaccy
gatgaatgca
ctectcagge
aaacgttget
agcccaacct
ctgctgcaga
gacatccttg
ccgccgatge
gcgtcgaagg
ggggtgcgtt
tcggegatceg
gaccgtgecea
ccactgagtt

cgccagecegg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
560
997



<400> 92
actaattgca

ctctegtaca
agcagacccg
aagtaaataa
ctacgctegce
gggctgcaaa
agcacgctca
tcaactcacc
catcgcatcg
ctgtatctgg
caagctcttce
tgcegregge
tgcgecgggc
<210>
<211>
<212>
<213>

<400> 93
caacgacaac

93
1122
DNA

ttcttgectt
cacgtcgggy
tegettegeg
aattggtcat
agagaaagtt
aagtgcgeag
tgcttggatg
cagccctaga
cteegtattce
cgccacgegt
ggtcacgaca
tacccttget
cggtgcgeaa
accgactcct

gtggggcett
agactttcge

atcgtgcagt
tgtaggcaat
ggccgatctg
ccaatacact
gctcttcacy
aatgcacaac
gactaaatat
cgcaaactgc
ctcctcgagg
gcggtatgeg
catattggaa
gagctgggeg
cgctgggtat

cagcaggcaa
gtctatttrac
tgccaagect
accaattgta
gagctctaca
tgacagctcet
gcggeccagg
cactctaaaa
cttgggegec
cccgacagec
tcgcecaatcg
gtgcattcat
gcggcagrct
agcratttca
acaattgttt
9gtggcgcygg
acgcgcatga
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aatcatcgat
gtcatcggeg
ggatacgagc
tttcgacace
cgctggacga
aaacaagtat
tacagtagcet
gececegecag
gcgctatcac
gtccgtcaac
gtagaaaatt
acgaacacca

ccagaccgrc

Prototheca moriformis

ctcggtcage
tgtgatagea
agcagagcac
ggaccggcaa
aaattgtttt
cgatttcatc
cggccagcat
taattatatt
cgagcaaggt
gcacgtggece
ttccgetcte
acttccattt
agggtcactt
agtgaaccgt
accatgcaga

cgcggggecc

gggaccccat

atggtcacaa
ccgtectget
cggeecteca
acacagagtt
ccgcacgeat
cagacgctcea
cgtatctgat
gtgatgcgea
gtggceggag
atggagacag
gtaattgtat
cctggacgtt

gcc

gacccaacac
agactgtcgg
gggacggctyg
agtcaccaaa
gtgcgtcgeg
tcggaaaaat
attctggegt
tgccatgaac
tacgtcaagc
ctegecggaa
tggctteate
gcacctegge
tgcagcecatg
gggcggaaaa
tcagagctcg
cagggcegteg

caagagaaga

154

gtagatcccc
gaccgatgcee
cctgegetcg
gcacggacyg
gagccegggt
tggatgcaca
aagatatcga
cagggcecca
agcgttcaca
atacccgcac
catcgcacga

gtcgagactc

gcgagtcaaa
tcagtcaata
gtgcrgtgeg
acatgccagce
caggtatcca
ggggagaatt
gacctgggec
aagggaagag
caccttegece
tgaaccctga
ggcctgegec
acacactttt
ggacagtgct
aaggaatgta
acggccatca
caggcattga
gtgtgtcttt

tactgacacc
gacgtagcag
aggtggaatc
tggcgracct
ggcttggtct
cgcgcrecca
gacataccge
ccatgegatc
gcgtacgeca
caccaccttyg
ggggccaact

gctegtgecg

ttgttgegtg
ccgeggtgeg
ccageteage
ggtgcgattc
acggcgeggce
tatgacacac
gcccacaaaa
ttaccgeacc
catcgcccaa
atcggcatca
ttcacgtcgt
acgcatcgcec
acaccaccgt
cactgtctca
tcgagcaggt
tggcactctg

atgtcccceat

60
120
180
240
300
360
420
480
540
600
660
720
753

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



026172-005020PC - Sequence Listing_1l
tcatgatgat gratcttgtg attgtcgcag tttggcaagt ttaaccggat cgocgeroca

ggtgtggegt ggoggatttt tctaggggtg cttgagcagt cg

<210>
<211>
<212>
<213>

94
574
DNA

<400> 94
ggcecaggge

cgetgecegt
acgaaagagc
atcccgaaca
aaggaaatga
gaaatgggat
gacgagcagg
tcceteccac
gcggaccact
aggcaccece
<210> 95

<211> 1096
<212> DNA
<213>

<400> 95
ccaggcaggce

tgtccctgga
atgtaccacg
cctgectttc
gcagecgatt
atccaccctg
cgtccgggge
aacaatcacg
cgggtagaca
tgctgegeca
acacagcaaa
aattgtggtc
agtcaagcca
acgettttrct

gcagegegec

cctgeggaty
cgtatccecc
tttgctectce
atccgtattce
tccegtecat
tggtccgaag
ctcatccaat
acgceceectce
tgctecgeag

cttgececcac

ggtagggttg
cgetgtitgt
cttcectrctg
agtgctggca
aggaacggga
ttcgaatgaa
agagtgaggt
aacgaaagga
agtctcatgg
tggcacggat
agatactaac
gtaggcacgce
gtccgatgty
gtcaatcatc

acgegtecca

Prototheca moriformis

gcccacacca
cgccgateceg
aatttctege
acaccaaatc
gctcggaagg

atgggttggg
cceeeggega

ccatccatrt
cgcegtetgg

ctcctertge

Prototheca moriformis

ccgattgctt
ggcgcrectt
aaaggattct
ctctgaaaac
gctctggecy
ggcggtcgag
gctgcggect
atataattgc
gcttctaaag
cgcgettgeg
agaatttcta
aaaagacttt
cattgcgtgg
atcaaccact

Gacccglcca

gatctagcct

tgcgtagggg

caacagaacc
gagtataccg
9ggagcggagce
caagcacgtg
atcctececte
tcgectggtce
gtctccaccec

agee

gagcgaatty
tttggagaag
ggccgagtec
gtcaacagat
ttcgtttgge
tcgaattatc
ggttgtcgrt
ttgcatacta
gctgtcectt
caggctgcaa
aaaacattta
gttttgegec
cagcatcgag
ccaccatgta

aaaacccage

155

ctcttatgec
accgcggect
gtatcaaacg
gactggtttg
ggaggatcct
ccaaaccceca
acgcceegea
cgaacgcgag

cacagcggcet

gaagatataa
attgcgtggg
tgatgagccec
gattatacat
tgcctggget
gaccggaget
caaaaagacc
tacattcagt
gaaggctact
ccetgegege
aatatttgtt
caccgagcat
gagcatcaaa
tacccgatgce

agcggegaaa

atgcccgect
gacccacgec
ctcaacgect
cctagtcettg
actcatctct
gcgagttget
tgcatacaag
cggegtegag
ttgctgecag

trtrttgtgg
ggagetttce
aaagaaaaca
gtcacaaaag
gattgaagtg
gtcgggaagg
ccggtagecc
ttctatgligg
tataaaaact
aaggtcaaat
tcgaccagec
ccacgcetgge
aacctcgtge
atcgeggtge

gcaaatcttc

1080
1122

60
120
180
240
300
360
420
480
540
574

60
120
1860
240
300
360
420
480
540
600
660
720
780
840
900
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acttgcccga aaccccgage agcggeatte acacgtgggce gaaaacccca cttgecctaa

caggcgtatg tctgctgtca cgatgcctga

gtttgagtgt gtgcgagtcg cgaatcagga

gggggccgag

<210>
<211>
<212>
<213>

96
1075
DNA

<400> 96
ggccgacagg

tgttgctgeg
gctgacgece
ggaggcaaga
aaggctgegt
caggeecage
gactacgacc
aattgaaact
gctgeccagec
ggtcatggga
taatcagcta
gatccttegt
aactegegeg
gcgeggegec
tcgecaaccc
ccgactaccc
ccattcgtge
tccegacctce
<210>
<211>

<212>
<213>

97
772
DNA

<400> 97

tcaccagegg
tacgacctac
tgaaactccce
gccagecagyg

tatgggaggt

ggacca

acgcgegtca
ctcgtggtrtc
gcgageeggg
gcgececggat
ggtggacttg
agaccaaagc
tactgatggce
ccctgaaggy
aggctgtacc
ggtgcaggac
ttrcctettce
gtacgggecc
agggccgagg
tttcttgega
taggatcagc
taatatcagce
ccaagacatt

cttactgttc

acaaagcacc
tgatggceect
tgaagggacc
ctgtacctgt

gcaggacagce

Prototheca moriformis

aaggtgctgg
cgcaaccectyg
ccggeggega
cagctgaagg
aacctgtagg
acaggcttrtt
cctagattct
accaccagag
tgtgatcgag
agcrcatgaa
acgagctgta
ttcecrcaac
gtrtgggacg
taatttatgc
ggcgtaggat
ccggetgect
tcattgtgot

tgtcgacaga

prototheca moriformis

ggtgtatcag
agattcttca
accagggygcc

gatcggggcet

tcattaaacg

caacggtatt

atgaattgct

gcgtgtatge
attttggcgt
tgcggtgtct
gctttacacg
tcetetgetyg
caggtccgtg
tcatcaacaa
gccctgagrt
gctggeggga
acgccaacaa
attgtcccaa
cctaggtatg
ggcecgteccy
aatggactgc
ttcgtaatca
gacgccageyg
gcgaagcegtc

gcgggeccac

gtcegtgtea
tcaaaaacgc
ctgagttgtt
ggcgggaaaa

ccaacaatcg

156

atagatatac

agtaggcact

cctggtegge
cttattctgg
cacggctgcec
caaggtacag
aagttecctrcce
tcatccacte
tgcctgagac
gttccttece
aaataggctt
tcgcacaatt
aattctggtc
cgcgcatgeg
aaatgcagtt
tctgcaaatt
ttcgtectga
tccacttttg

cccagttacg

aggceggtcg

tccactctaa
ctgagacact
cctteecccec
caggctrcgt

Cacaattcat

actgattaat

ccgaccggge

aggtcgttgce
cgtggcaagce
gagctccaag
ccgetectge
actacctcac
taaaacactc
acttgctcag
ccegtggega
cgtgtgctca
catgtcaagc
taccgggggt
gtcgeegege
gcacccggat
tctgggtctg
tggggagcta
cgtacacatt
ctcaccrgtt

cagee

agagctcgac
tgcccaggat
gtggcgagcer
gtgctcaggt

ggcaagctaa

960
1020
1080
1096

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960

1020
1075

60
120
180
240
300



tcagttattt
ccttegtgta
gcgegegagg
tggcaccttt
ccaaccctag
actgcectag
ttegtgecca
caacctectt
<210> 98
<211> 991
<212> DNA
<213>

<400> 98
cgaaggggtc

tctgecgtgt
cgcactctgt
tcatgtgatc
tcaaggtacc
gagattgccc
cgcecaggtg
cgaatttgta
cagtgccatc
gccttgeatc
caccegegeg
ttcggeeege
cataaatgaa
gatccatctg
acctaggecc
agtatcgagc
cttttagatc
<210> 99
<211> 1347
<212> DNA
<213>
<400> 99

cccattaacy
cgggcectte
gccgagggrt
tttgcgataa
gatcagcggt
tatcagcccg
agacatttca

attgttctgt

tgcatcgatt
cgggctetgg
gccegecace
tttccacacg
tgctegagec
ggcrggaggce
cacgtgtcga
ggaagcgggce
tgccggagtce
aattaaacgc
accattgggg
ggcccagett
tacttgtaag
gcggggceggce
agcgeegegg
gccgaccatt

ttggaacaga
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agctataatt
cctcaaccct
tgggacgggc
tttatgcaat
gtaggatttc
actgectgac
ttgtggtgcy
cgacagagtg

Protoheca moriformis

cgcgeggtcet
ctggggcgge
tggcgegeac
agtgacgcag
gtaccaacag
ccggataacg
ctcgctatga
attggtacgg
gaacgttgat
tatagacatt
acctgcatta
gcggcgeace
ctatgtcaac
gtggcgcaca
gagaaatccc
tacaccatcg

ctctgecaac

Prototheca moriformis

agagagcgga ggtggggttg tgaggtgggg

cgactcgeac acggtecagt tacccceece

gtcccaaaat
aggtatgcge
cgtcccgaaa
ggactgctct
gtaatcattc
gccagcgtee
aagcgtcccec

ggcccagagg

ggaggccage
cagagatctc
atgcgacctc
gtgcgeggag
ctgcegeeceg
gagctcaaga
catgtactcg
gagtgggaaa
agggrrtcteg
atcagtaacc
cagatctagg
aatattggtc
cgatcaatgg
agcgeagteg
cggcgggtec
cccccgaaat

C

ttgctgacca

tcegececaaa

157

tctggtctac
acatgcggtc
tgcagttgea
gcaaaattct
gtcctgatgg
acttttgtgc
agttacgctce

ccggtegeag

gtgactgctc
accgtgecac
ttcccegtca
tggagggaat
gcaaggaaga
gcaagctgtc
acacaacatg
gcgaaaaaac
tgacagggtg
gtgaatcccg
tgagatgaca
acgggaagec
cgtcgaaagt
caatttcteyg
tccacgeagt

ccttecgaca

ggagctcgeg

cgcaagccte

cgggggrgat
gcegegeaac
cceggatgeg
ggcetctgteg
ggagctaccg
acacattcca
acctgatccc

cC

gcgaaaatgce
acgcaactgce
taccctcetec
caggacgttt
gatcgaggca
cgagtgagac
aggaattcat
crecccteegg
tgacctctca
cattggatge
gcgaggcaac
acacaccgac
gtgccacgag
gacccatctyg
aaccctaatg

ttattattat

tcgecgageg

ccatcttgat

360
420
480
540
600
660
720
772

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
991

60
120



gcctrteegg
ataacaatgc
cctgaaatac
cgcaagcgac
tggcggegeyg
gcacggcaac
attcgectea
tgatgccaat
gcaggcggga
catcaacacg
tggatggtcg
tccctgaaac
caagaaaatc
atcgcacact
attgttccat
agcgaccgag
gctaacaaca
acacgtgatg
ccgcggacgc
cacaattgcg
attttccagt
<210>
<211>
<212>
<213>

<400> 100
9atggtgggy

tgcattctat

100
1180
DNA

aggatccatc
tttctcaaaa
gcgtccggag
ggagatccgc
cgcagatgtg
gcacgccaag
ctttggtege

gatctccgat

ccacctatac
cctgtgtcaa
caccagccct
cceceatgege
gtcgactgec
gcacggcttc
agaagtcgcec
tttgacattc
tcggacacgg
acgtgttgeg
gaaaatggtg
cgaaactgtg
agtaaacaag
gccattataa
ttcgeegtgy
ccaggtcgag
acttgatggt
gccatggett
tgggggttgg
ftacataagg

cgtcagcgaa

tgtctgectt
ctacgcagtg
ccreettece
acgtcaaggt
tgcgcgcaaa
gatccccgag
gtgaccgaca
tcgcacacgg
gatccaaagt

tgccaatgge
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tatticttag
gtgcattect
gcccagtaca
gaccaggctc
ttttcatcac
gccaacccga
aaatgtgcca
gggttgctcg
aggacgegge
taatcecgec
tgccaactge
gcettgtegt
gttgacatcc
tgcatctage
cggegtgggt
tcectetege
acctgtacac
cgcattcagg
ctgcctgagg
gggagcegec

atcaagt

Prototheca moriformis

9ggctgggty
tcatggtgtc
tcttcaggac
catgtrtgac
tgagcaagtc
aaaacgccgt
cgggggacaa
ggaggctegt
acgctyggtyg

cacctccacyg

ttcgctgtaa
aaaaaaattc
ctctteccaat
gaaagtgatt
gtgccgtacg
ccagccagga
tacaccattc
ttggctgege
gtcacgcecc
cggctgegea
cctgagggag
cggccacgca
tctacgggeg
tcggcgacaa
gcccatttta
ccgtcgacaa
tgccaattcce
ccgacttcec
cccacccttt

cccgtteaga

atggaggctg
cattccacac
tacatggacc
atgcgggacg
gggcaatgtg
accacceececc
cctggeggac
gcagtccecc
catggcatgce

gaccaccttg

158

catccagacc
tgtcccaacc
accatctecc
tatgacttga
tcggcgaccg
cctegactac
cttacagcac
ccacatcgge
gaacgcagec
tcgtgecaac
gctctcgega
agcacgtgga
aattgtttge
gtttagaaaa
cgaggrttgg
tgttgcgaac
ttcttececyg
attccgactt
gttcccegey

gtgcagaaat

gtggtgcgeg
accagtacac
ccacgageta
tggtggacga
tcggggtggg
gcgetattec
atggggcgee
ccatcgtacc

cCgaaatgaa

caggcggaag

gtcctgaata
aacaatccca
tacctccacy
gacgagcgag
ctagggctrt
tctaccgega
tgttcaaact
cgtgagtgca
cgtaactcta
ccattcgega
aacgggeacyg
ccctaaacac
ccaacccttce
ggcaggctgce
gctececcggge
cccacaagceg
gccgaggttt
tccagagggt
tcccgacaaa

ctttcactat

ggtttcctga
ccttacacta
ccgacegygge
cgtgcaaggt
caccggggcet
ctcgattgcg
ggacctggaa
tcaagggtct
catcatgtgt

cgcaatccag

180
240
300
360
420
480
540
600
660
720
780
840
3060
960
1020
1080
1140
1200
1260
1320
1347

60
120
180
240
300
360
420
480
540
600



ggcecegagec
gcagccgacc
cgtgatgacg
agceceecteg
ccgcecatgac
ggctgcaatc
ggcgctgaca
tegectectt
ggcegegece
ctgeegeggce
<210>
<211>

<212>
<213>

101
1263
DNA

<400> 101
cgcgtggage

gggaagttic
cgtcactrtt
ggtacattgc
aggggtecgt
aagagtgggt
ctccttgtea
cgtattgaaa
ttaggttitc
aaggtcgeca
ctggcatgac
gccaactceca
ggaaggcgag
trttgtagaa
gatgggtaat
gctcgatggce
actccacggg
ggtgggcgtc
ggcgattccc

ccacacccag

tgacgaggac
cctgctaacce
ggcattgeeg
gaaccctacc
cccactggat
gactggcctt
cacccaagee
tccaccaccce
ccggeectge

tgcgatacgg

ggtgcgtgeg
ctgactgaag
tgececetect
gggactgagce
cgactectgec
ctegeeggec
tctggegeceg
aagcacgttt
gtcgggcggt
gtctggttct
gtggctccac
ttatggcagy
cttgtgtaac
agtgtctgat
gggtccggac
agggccageg
tcctatacct
tggggtacag
gggtcaatga

gcecctagttt
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ggagactcct
cggcaacgat
ccgectcgatce
ccgetettye
tgcccaacat
cgctretgge
ctagggcttt
acctacgagyg
agacgtectce

caggctctca

prototheca moriformis

gatgccgege
catcttcaag
gccgeaggtg
gccaattcgg
gagtgacacg
ggcgtgaccyg
tcaattgecec
tgtcctacag
ggtgcgegaa
gacgcaatag
atcgtacccg
catcgagecge
gcctgegatce
gcctggtgag
ctcacaacag
agceegegge
catcttgaat
ctggeegage
cacgcaagca

cgcaacccat

cgtccagege
cggaccagca
cgerttgatg
aagceectty
ccrtetttat
cccaagagygy
caacgtcgge
gattcgagtc
cagtttccga

aagcgtegac

gcctgecaag
atgctcrcte
ccactttcta
ccaagaacag
ccttcgaccec
gceetgtgec
gcgacttgac
ggcegeggte
ctgtccgatg
agtgcgrrtt
gagcctgect
gcaggtgagt
gtgccagtga
gctgcgtagg
caaccecgeg
caaagggcge
ggcactaaaa
gcagtggcaa
agatcacatg

aaatatcgcece

159

ggggtccccg
acctrrgectgt

actgtctratt
catcggagat
cgtgtaaaat
ctcgaacgty
tgccaggecy
ggcttccagce

acaggtcget

gccttrtgta
acgaccageg
ctttgacgtc
cgctgtcgac
gactgtacta
cacaatcgac
ggcaactggc
cgttaccaac
ccatceegge
gggccagict
tggtaatgtg
acatgacctt
ggcatcgtaa
gcaagggcaa
tcececettag
catcccacqgg
actatagaat
accctaggtce
gcgeggtecg

ccgataccat

acccgacgcea
agttccgatc
atttgcgcegy
cctegtgege
gtgattcctc
cggcagcgag
gataggggga
tcagctattc

ctcagaacac

tgcctggect
acaccaacac
ttctccagge
ttgaggaggc
cggectgetg
catctatticg
tcgatcgagt
gtggtteteg
aaaccccage
aaaaattcgt
aggcaccggt
ccgtgaattg
actcaaaata
gcccttggea
ggceccctgag
tcgeecaacy
atcgggeact
ccgectcaag
cetegeggcet

cataagccag

660
720
780
840
900
960
1020
1080
1140
1180

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



acg

<210>
<211>
<212>
<213>

<400> 102
ccgageagtt

102
1400
DNA

ctggegtegt
tccecatettyg
dtaatagaat
ccaacctgaa
aataccatct
tttcacgact
acgtcggega
ggatctcgac
tgcttegcag
cgtccacatc
cecgegaacgce
cgcattgtga
ggactctcte
cacgcaagca
gagcgaattg
gacaagttta
ttttatgagg
gacaacgttc
agttccttct
acttcccatt
accccttgtt
ccgttcagag
cgctgacagg
<210>
<211>
<212>
<213>

<220>
<223>

103
3681
DNA

catggccaag
cgtgcegegac
atgectttec
tgcectgtgt
aacaacctca
ccetaccttce
caggacgagc
ccgetagage
cactctaccg
cgetgttcaa
ggccgtgatt
agcccgtaac
caacccattc
gcgaaacggg
cgtggaccct
trtgctegac
aaaaaggcag
ttrgggcrct
caaagcccat
tccecggecg
ccgactttcc
ceceegegtec
tgcaaacatc

catgaaggcc

polynucleotide

026172-005020PC - Seguence Listing_ 1l
Caaataattt tttatcagag ttccaaacct cctcagctgt gggaaaccag cccactctga

Prototheca moriformis

tacaaggact
gtgcacgcga
ggccatttat
caagtggatt
aataccacca
acgcgcaagce
gagtggeggc
tttgcctgge
cgaaatcgec
acttgatgcce
gcagcaggcg
tctacatcaa
gcgatggatg
cacgtccctyg
aacaccacga
ccttcatcge
gctgcattat
tgggcagcga
aagtggctaa
aggtttacac
agagggtccg
cgacaaacac

tttcattata

Artificial Sequence

agagaccgga
tgcgatacta
actatttctc
ccaagaaata
gccctgecca
ggcacccatg
gcgaccgcect
aaccceegygce
tcaagaagtc
aatcttgaca
gggatcggac
cgcgatatgt
gtcggaaaat
tatccgaaac
aaataagtaa
acactgtcat
tccattttye
ccgagecagg
taaacaactt
gtgatggcca
cggacgcegg
aattgcgtta

tttttcagte

160

ggtcggtagg
cgaccccaca
atttcgctgt
ttctgtccca
cctgeccagt
cgcgaccagy
gcctgttegt
ttcgtcaacc
gccaaaagtg
atcaggttgce
acggaggacg
tgcgtaatce
ggtgtgccaa
tgtggcatgg
aaaaggttga
tataatgcat
cgtggcggea
ttgagtccct
gatggtacct
tggcttegey
gggttggcetg
cataaggggyg

gtcagcgaaa

Description of Artificial Sequence: Synthetic

ctgaatggag
aacgcatgec
aacatcttga
acaaaacaac
acacttttcc
ctcgaaagga
cacgtgcegt
cggccageca
ccgtacacca
tcgttggctg
cggcgtcacg
cgceeggetyg
ctgccctgag
ccttgtecgac
catcctctac
ctagctcgge
tgggtgccca
ctcgeecgtc
gtacactgcc
tttcaggcety
cgtgaggecec
aagccgeecc

tcaagtatgt

1260
1263

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1400



<400> 103
gceetttgtce

aacggttgac
ccregeaccee
tctagtccag
cgctctttga
gcggegetge
tgctccacat
ggccatatct
aggcagetgce
gtgccectte
tacgtcgage
gtccggcacg
aagcctcgga
gatcacaccyg
t99gcggggy
cgttattggt
attggaaacc
tcacgecege
aacgcccagg
accgegececa
tgagaagcca
catttcagta
tcacggggaa
gctgcgagac
tccttegggg
aggcccccga
cactaccact
cttcctcttc
gttcctgetg
ccgeecectyg
gtacgacgag
ctgggggacg

ccagececatc

atcgttggea
cgtctgagat
agccecgagg
catgtaacaa
cggcaggeac
ccacctgtca
tcecacttge
tggaggccaa
gtrgactttc
tgcacacctg
agatcgacct
tgaccctgga
gcatgcgegg
cggtggagcc
acgaggceact
gcgcatggtyg
gaatgagggc
aggtccagaa
ggatcgctac
cgctggttga
ccacagcacc
ctgtaggacc
gggcgaattc
ggcttcccgg
ctgcatgggc
ttgcaaagac
tctacacagg
gtttcagtca
gccggetteyg
gtgcacttca
aaggacgceca
cccrtgttct

gccatcgeec
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tgcttttige
gcgagetttg
cgtcgcgeac
catcaggcaa
gggcgagcaa
atgtacccca
agacagtcta
gattcacccg
tgattggcac
cttccttctg
€ggcgaggag
ggaccttgtc
ggtcaaatcg
gctgegggtce
cctgtecacg
cgaatgcgtg
cgttcaggat
gaagaaaatc
tgtggcagga
cgccgegatt
attttcattg
cccaaaatag
ctttettgeg
cgctgeatgce
gcteccgatge
attatagcga
ccactcgage
caacccgcaa
ccgccaagat
cccccaacaa
agtggcacct
ggggcceacgce
cgaagcgcaa

gtatgtacca
ggtcttgtca
ctggcgagga
tgtgacgttt
ccggeggegce
ccagtctgtc
gtcgattttg
gatgctgatg
aaagctttgg
atgaccactc
ggggyccctc
ggccggceggg
gctgggatge
ccggacgecg
gagcctgcca
gtctgacctg
tgagcecttg
tgggaggcag
gaggctatgg
tcctgacgeg
ttcatccttg
tgtgatcacg
ctatgacact
aacaccgatg
cgctecaggg
gctaccaaag
ttgtgatcge
acggegegec
cagecgectec
gggctggatyg
gtacttccag
cacgtcecgac

cgacteegge

161

tatgttgaat
aatgcgtggce
gcagacccac
tcggtteccg
tcgegteagg
gatcgctaca
ccaagcetgga
ggtacgracg
ctactctcaa
gccacgeatg
gcaccatcgt
tggtggtgct
tgcrcrgege
ccgtgacgyg
cacccaatca
ctgtgggtat
gceceeacect
tacagccget
tgaccagtge
agcgactgat
atttcagtac
crtcgcaagge
tccagcaaaa
atgcttcgac
cgagcgetgt
ccatattcaa
actccgctaa
atgctgetge
atgacgaacg
aacgacccca
tacaacccga
gacctgacca

gectteteeg

gtataatacg
cgcacggctc
gccaagaaag
atttctetge
cacgatggat
agcaaccttg
tgtgaggatt
cgagecagge
taccaaccac
tcgeagtctg
gagtggcctg
ggccaacctc
cgccaacgey
ggagcgogtc
ggtaaggaca
gtgtrgtogg
gcrcatcctce
gctgagagtg
ggggccactg
tcttgaccrt
gacttctcac
acctgtgtga
ggtagggcgyg
cceceegaage
ttaaatagcc
acacctagat
gggggcgect
aggccrtect
agacgtccga
acggcctgty
acgacaccgt

actgggagga
gctccatggt

60
120
180
240
300
360

- 420

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980



ggtggactac
cgtggecate
ggacggceggce
ccagttrccge
ggccaagtcc
gctggagtec
gatcgaggtc
caaccceggce
cacccactte
cgcecctgeag
ggcctecaac
cctegtgegce
caacctgaag
caccaacacc
caccctggag
gttcgeggac
gggctrcgag
cgtgaaggag
cgagaacgac
gtacttcaac
cctgggcetcc
ggtgcgegag
cactctggac
aatatccctg
ttgcgagtty
gtrrcatatc
ctgctectge
tcectggtact
gggaacacaa
<210>
<211>
<212>
<213>

<220>
<223>

104
3850
DNA

aacaacacct
tggacctaca
tacaccttca
gacccgaagy
caggactaca
gcgttegeca
cccaccgage
gceeecggecy
gaggcctteg
accttcttca
tgggagtact
aagttcteccc
gccgagecga
acgttgacga
ttcgagetgg
ctcteectct
gtgtccgegt
aaccectact
ctgtcctact
gacggcgacg
gtgaacatga
gtcaagtgat
gctggtegtg
ccgettttat
ctagctgett
gcrtgeatce
tcetgetcac
gcaacctgta

atggaaagct

polynucieotide

026172-005020PC - Sequence Listing_l
caacgacacc atCgacccge gecagegety

ccggetrett
acaccccgga
ccgagtacca
tcttctggta
agatcgagat
acgagggctt
aggaccccag
gcggetectt
acaaccagtc
acaccgacce
ccgeettegt
tcaacaccga
tcctgaacat
aggccaacag
tgtacgeegt
ggttcaaggg
ccrecttett
tcaccaaccy
acaaggtgta
tcgtgtccac
cgacgggggt
taattaactc
tgatggactg
caaacagect
gtgctatttg
caaccgcaac
tgceectege
aaccagcact

t

Artificial Sequence

gtccgaggag
gaagaacccc
cgagcectee
ctactectce
ccreggetac
caagtcctac
caaccagtac
ccgegtggtyg
gacctacggg
gcccaccaac
gtaccaggcc
cagcaacgcec
ctacaacgtc
caacaccacc
cctggaggac
cctggaccge
catgagegty
cggcttgetg
caacacctac
ggacaacctg
gaggcagcag
ttgcegecac
cagtgtgttt
cgaataccac
ttatctacgce
acagecettgg

gcaatgctga

162

cagtacatct
gtgctggecy
cagaagtgga
gacgacctga
cagtacgagt
tgggtgatgt
ttcgteggea
gacttcggca
agcgeectgg
cecetggeget
aacccggaga
ggcccctgga
gacctgtcca
cagacgatct
cccgaggagt
gggaacagca
aacaaccagc
gaccagaaca
ttcatgacca
ttctacatcg
cagctcggat
acttgctgec
gatcttgtgt
cceccageatce
tgtcctgeta
tttgggctcc
tgcacgggaa

Description of Artificial Sequence: Synthetic

cctacagect
ccaactccac
tcatgaccge
agtcctggaa
geeecggect
tcatctecat
gcttcaacgg
aggactacta
gcatcgegtg
ccteccatgtc
cggagctgat
gceggtrege
acagcaccgg
ccaagtccgt
acctccgeat
aggtgaagtt
ccttcaagag
tectggaget
ccgggaacygce
acaagttcca
agtatcgaca
ttgacctgtg
gtacgcgctt
ccetteectce
tcecteagey

gcctgtattc

gtagtgggat

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
29490
3000
3066
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3681



<400> 104
tttggccceg

gtcgecggga
ccgeggeggt
gactcctcta
tcgatcagtc
caggtagcga
tgctgtgegt
gtcatgccgy
ccecttgtge
caaaaggtag
tcgacccecc
gctgtttaaa
ttcaaacacc
gctaaggggg
gctgeaggec
gaacgagacg
CCCCaacgyye
ccegaacgac
gaccaactgg
cteceggetec
ccegegecag
catctcctac
ggccgeeaac
gtggatcatg
cctgaagtcc
cgagtgeecc
gatgtrcatc
cggcagcette
cggcaaggac
cctgggeatce
gcgetrectec
ggagacggag
ctggagcecgg

gtccaacagce

ctttccaget
gcgecagett
cagttcgeac
ctctgttege
gcttctgeaa
gttgttgttt
tctttctggg
tccgaccttg
agaaattaga
ggcgggctge
gaagctcctt
tagccaggcec
tagatcacta
cgcctertec
ttectgttee
tcecgaccgec
ctgtggtacg
accgtctggy
gaggaccagc
atggtggtgyg
cgctgegtgg
agcctggacg
tccacceagt
accgeggeca
tggaagctgg
ggcctgatceg
tccatcaace
aacggecaccc
tactacgccc
gcgrgggect
atgtcccteg
ctgatcaacc
ttcgecacca

accggeaccec

026172-005020PC - Sequence Listing_1

ccggatctge tggegteccge cgcgagacgt

gatcacttgg
atccaatacc
gagagcgctc
ctgatctegg
tatatttatt
ccgegetgtc
ttcgaggaag
tagaaagcag
gagacggctt
cggggetgea
cccgattgea
ccactrctac
tcttegttte
tgctggeegg
ccctggtgea
acgagaagga
ggacgccctt
ccatcgecat
actacaacaa
ccatctggac
gcggctacac
tcegegacce
agtcccagga
agtccgegtt
aggtccccac
ccggegeccce
acttcgaggce
tgcagacctt
ccaactggga
tgcgcaagtt
tgaaggccga
acaccacgtt

tggagttcga

€aggggyccy
tgccgagecea
ggtccaggct
cecgttegeag
cgatrttcatc
gggtcgeatg
gcecccacact
aattcctttc
cceggegetg
tgggegetec
aagacattat
acaggccact
agtcacaacc
cttegeegec
cttcacceccec
cgccaagtygg
gttctggggc
cgceecgaag
cacctccgge
ctacaacacc
cttcaccgag
gaaggtecttc
ctacaagatc
cgccaacgag
cgagcaggac
ggccggegge
cttcgacaac
cttcaacacc
gtactccygcc
ctccctcaac
gccgatecty
gacgaaggcc

gctggtgtac

163

tgctctacaa
tcttgectac
tggaattcge
actgcctttt
tgtgttgcat
ggctagcrgt
gagcgtgecc
ttgcgctatg
catgcaacac
gatgcegetce
agcgagctac
cgagcttgtg
cgcaaacgge
aagatcagceg
aacaagggct
cacctgtact
cacgccacgt
cgcaacgact
ttcttcaacyg
ccggagtecg
taccagaaga
tggtacgagce
gagatctact
ggctrecteg
cccagcaagt
tcctteaacc
cagtcccgeg
gacccgacct
ttcgtgcecca
accgagtacc
aacatcagca
aacagctaca

gccgtcaaca

gacatcgcac
ataccaggcc
actttttatc
cgaattcage
ctcagctrgt
gtcttgttcg
actcatgtta
tctttctaca
acacttccag
cgatgatgct
cagggcgagce
caaagccata
atcgcactcec
gcgeeatget
cctecatgac
ggatgaacga
tccagtacaa
ccgacgacct
ccggegectt
acaccatcga
aggagcagta
accecegtget
ccrcecagaa
cctecgacga
gctaccagta
cctactgggt
agtacttcgt
tggtggactt
acgggagege
ccaaccectyg
aggccaaccce
acgccggecc
acgtcgaccet

ccacccagac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



gatctccaag
ggagtacctc
cagcaaggtg
ccageectte
gaacatcctyg
gaccaccggg
catcgacaag
cggatagtat
ctgeccttgac
tgtgtgtacg
gcatccectt
tgctatccct
gcrecgectg
gggaagtagt
cctgggtctt
ttggatccaa
tatcgtectc
ttctgecctt
aactcactcc
gcrtgetcga
ggaagagtgc
aggtgetett
cggtggtcaa
tgctggatcc
caccactecc
rcgectgeca
tgcaccgatyg
caacctecge
gaatctgatt
ctgtacaaac
ttacttgcaa
<210> 105

<211> 3108
<212> DNA

tcecgtgtteg
cgcatggget
aagtrcgtga
aagagcgaga
gagctgtact
aacgcectgg
ttccaggtge
cgacacactc
ctgtgaatat
cgecttttgceg
ceetegtttc
cagcgetget
rattctcctyg
gggatgggaa
ccagaggecc
ggatctccaa
gcactattta
gacgtatcaa
cgccagetct
tcgacggcegc
gaagactgga
aggaacggct
gccgecccat
ggactgcecga
acgtcctaaa
cagaggtytyg
gaagcgggcea
tgcgteccta
gggcattgct
tggtgectcyg
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cggacctctec cctctggttic aagggcctgg aggaccccga

tcgaggtgtc
aggagaaccc
acgacctgte
tcaacgacgg
gctccgtgaa
gcgaggtcaa
t;§3933(?9C3‘t§]‘_33
ccetgecget
agttgctage
atatcgcttg
cctgetecty
gtactgcaac
cacaaatgga
gtcgecatgt
tcggtgatgg
ttcccacctt
tttcgecect
gtacttttcc
ccattgecca
agtgaattaa
tttccttege
ctgcgatcca
cctgaccget
gttcaccatg
cgetteggac
cggeegetge
aatgtcacac
ggtgcagtge
tagtattgac

<213> Artificial Sequence

cgcgtectec
ctacttcacc
ctactacaag
cgacgtcgtyg
catgacgacg
gtgattaatt
tcgtgtgatg
tttatcaaac
tgcttgtget
catcccaacc
ctecactgecce
ctgtaaacca
ccgacacgcce
aaagtggcag
ggactgagtg
ctgctegecce
gctggegega
tgcggggecec
cggcgergec
gagtataaga
caagagaaac
ccaggeccat
cgcatccacc
caagctgatc
tagcgtgcag
tccaggtege
agagcgrctt
aggaagatgg
tcgtatagtyg

164

ttcttectgg
aaccgcatga
gtgtacgget
tccaccaaca
ggggtggaca
aactcgaggce
gactgttgce
agcctcagtg
atttgcgaat
gcaacttatc
crcgeacage
gcactgcaat
cccggeecag
agattggcge
cccaactacc
tgccgggega
ggattcttca
ctgcatgget
gcatccatgt
agaggtacca
tgctactget
ccgeggactc
attacaaccc
gatcgcattc
gcgececgag
tggctcgetc
tgatgggtac
caagtgcaca

catagtatca

accgcgggaa
gcgtgaacaa
tgctggacca
cctacttcat
acctgttcta
agcagcagcet
gccacacttyg
tgtttgatct
accaccecca
tacgctgtec
cttggtttgg
gctgatgeac
gtccagttct
ctgattcgat
acccttgeac
ttgcgggegt
ttctaataag
tgttcccaat
gaagaaacac
agggattctc
cgtgtcgeca
gcgatcagec
tccaattgga
gccgatgeac
gccaccagea
agacccatag
ggatgggaga
gtcagtcatg

tgcatggtcg

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3850



<220>
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<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 105
tttggeocey

gtcgeeggga
ccgeggeggt
gactcctcta
tcgatcagtc
caggtagcga
tgctgtgegt
gtcatgcecgg
cccettgtge
ccggettege
tgcacttcac
aggacgccaa
ccttgttety
ccatcgeeec
acaacacctc
ggacctacaa
acaccttcac
acccgaaggt
aggactacaa
cgttcgccaa
ccaccgagcea
cccecggecgg
aggccttcga
ccttcttcaa
gggagtactc
agttctecct
ccgagecgat
cgttgacgaa
tcgagctggt
tcteectety

tgtccgegtce

ctrtccaget
gcgecagett
cagttcgeac
ctetgttege
gcrtctgeaa
gttgttgttt
tctttetggg
tccgaccttg
agaaattaga
cgccaagatc
ccccaacaag
gtggcaccty
gggccacgcec
gaagcgcaac
cggcttette
caccccggag
cgagtaccag
cttctggtac
gatcgagatc
cgagggettc
ggaccccage
cggctecttc
caaccagtcc
caccgacccy
cgecttegty
caacaccgag
cctgaacatc
ggccaacage
gtacgeegtce
gttcaagggc

ctecertetrtc

ccggatctge
gatcacttygg
atccaatacc
gagagegetc
ctgatctegg
tatatttatt
cegegetgtce
ttcgaggaag
tagaaagcaa
agcgcctceca
ggctggatga
tacttccagt
acgtccgacg
gactccggeg
aacgacacca
tcecgaggage
aagaaccccg
gagcecectecc
tactccteeg
cteggetacc
aagtcctact
aaccagtact
cgcgrggtygg
acctacggga
cceaccaace
taccaggcca
agcaacgccg
tacaacgteg
aacaccaccc
ctggaggacc

ctggaccycey

tggcgtcege
cagggggeeg
tgccgageca
ggtccagget
ccgttegeag
cgatttcatc
gggtcgeatg
gcceccacact
tgctgetgea
tgacgaacga
acgaccccaa
acaacccgaa
acctgaccaa
cctretecgg
tcgaccecgeyg
agtacatctc
tgctggecgce
agaagtggat
acgacctgaa
agtacgagtg
gggtgatgtt
tcgtcggeag
acttcggcaa
gcgeectggg
ccrggcgete
acccggagac
gceectggag
acctgtccaa
agacgatctc
ccgaggagta

ggaacagcaa

165

cgcgagacgt
tgctctacaa
tcttgectac
tggaaticge
actgcctttt
tgtgttgeat
ggctagetgt
gagcgtgecc
ggccttectg
gacgtccgac
cggcctgtgg
cgacaccgtc
ctgggaggac
ctccatggtyg
ccagegetge
ctacagcctyg
caactccacc
catgaccgeg
gtcctggaag
cceeggectyg
catctccatc
cttcaacggce
ggactactac
catcgcgtgg
ctccatgtcc
ggagctgatc
ccggrtegec
cagcaccgge
caagtccgty
cctcegeatyg

ggtgaagttc

gacatcgcac
ataccaggec
actrtttatc
cgaattcagce
ctcagcttgt
gtetrtgrteg
actcatgtta
tctrtctaca
ttcctgcetgg
cgeeceectgg
tacgacgaga
tgggggacgc
cagcccateg
gtggactaca
gtggececatct
gacggcggct
cagttcegeyg
gccaagtccc
ctaggagtcecg
atcgaggtcc
aaccceeggeg
acccactteg
gccctgeaga
gcetecaact
ctegtgegea
aacctgaagg
accaacacca
accctggagt
ttcgcggacce
ggcttcgagg
gtgaaggaga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860



acccctactt
tgtcctacta
acggegacgt
tgaacatgac
tcaagtgacc
cgccatgtaa
g9gtgatgggg
cccaccttct
tcgeecctge
acttttectg
attgcccacg
tgaattaaga
tcecttegeca
gcgatccacc
tgaccgetcg
tcaccatgca
cttcggacta
gcegetgetce
tgtcacacag
tgcagtgcag
gtattgactc
<210> 106

<211> 559
<212> DNA

caccaaccge
caaggtgtac
cgtgtccacc
gacgggggtyg
gacacgcecc
agtggcagag
actgagtgcce
gcregeectyg
tggcgegagg
cggggceect
gcgetgeege
gtataagaag
agagaaactg
aggceccatcc
catccaccat
agctgatcga
gcgrgcaggc
caggtcgetg
agcgrctitg
gaagatggca

gtatagtgca
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atgagcgtga acaaccagec cttcaagage gagaacgacc

ggcttgetgg accagaacat cctggagcetg

aacacctact
gacaacctgt
cggcecaggt
attggcgect
caactaccac
ccgggegatt
attcrtcatt
gcatggcttg
atccatgtga
aggtaccaag
ctactgctcg
gcggactege
tacaacccte
tcgeattcge
gccccgagge
gcregeteag
atgggtacgg
agtgcacagt

tagtatcatg

<213> chlorelia Tuteoviridis

<400> 106

tgttgaagaa tgagccggeg acttatagga

caagcgaaag
gtgatctaac
gatctttaaa
gctagetggt
cggtgtaggg
aactcagaat
agtcaagagy
aaggaggtga
agtgcgtaat

caagttttaa
cgtgaccagg
aatcgtgaga
tctececcgaa
gtaaagcact
actacgcttg
gaaacagccece
aagtgcagaa

agctcactyg

aaatagcgat
atgaagcttg
tgagttgcgg
atgtgttgag
gtttcggtge
tataccattc
agatcaccag

acaaccagga

tcatgaccac
tctacatcga
ccagtictcec
gattcgattt
ccttgcacta
gcgggegttt
ctaataagaa
ttcccaatge
agaaacacgg
ggattctcag
tgtcgeecacy
gatcagcctyg
caattggaca
cgatgcactc
caccagcatg
acccatagca
atgggagaga
cagtcatgcet

catggtegtt

agtggcgtyg
atttgtcact
ggtaacacca
ttagtaggtg
gcgcagegat
gggctgcgaa
atcagtgaga
ttaaggcece

ggritgccca

cgggaacgec
caagttccag
tgggtcttec
ggatccaagg
tcgtectege
ctgcccttga
ctcacteceg
ttgctcgate
aagagtgcga
gtgctcttag
gtggtcaagc
ctggatccgg
ccactcccac
gcetgecaca
caccgatgga
accteegetg
atctgattgg
gtacaaactg

acttgcaa

ttaaggaatt
ttttatggac
agtgaaggtc
aaatgccaat
gaatgacaaa
agcggtacca
ctgtggggga
aaaatgacag

gaagcagcea

tacttcaacg
ctgggctcecg
gtgcgegagg
agaggceegt
atctccaatc
actatttatt
cgtatcaatt
ccagetetgt
gacggcgecc
agactggaag
gaacggcttt
cgccecatcet
actgccgacc
gtcctaaagt
gaggtgtgcg
agcgggeacg
cgtccctaaa
gcattgctgy
gtgcctegta

ttccgaagec
ccgaacccgg
cgaactcttc
cgaactcgga
acaaatagta
aatcgtggea
taagctccat
ctaagtggea

tcctttaaag

1820
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3108

60
120
180
240
300
360
420
480
540
559



<210>
<211>
<212>
<213>

107
1841
DNA

<400> 107
gaattccttt
tceeggeget
atgggegcetc
aaagacatta
cacaggccac
cagtcacaac
cgctgeggeg
cccgtgegeg
gagaagcagt
ctgggegtgg
agctacgaga
gagacctccc
cccgagatgt
cgctacceca
cacggcatgg
gcgacgagcg
gaggtgcgec
cgcaagttecc
cgctggacgg
ctgcagtcgg
taccgeegeg
aaggagggeg
gtgaagggcc
ggcaagacca
cagctcggat
acttgetgec
gatcttgtgt
ccecageatc
tgtcctgeta

tttgggctec

Cuphea palustris

cttgegetat
gcatgcaaca
cgatgecget
tagcgagcta
tcgagettgt
ccgcaaacac
acctgegteg
ggcgegecag
ggcccatget
accgcategt
tcggegecega
tgaaccacty
gcaagcgcega
cgtggggcga
gccgegactg
tctgggegat
aggagatcga
acaagctgga
acctggacgt
tccccaccga
agtgcggecyg
accgeteect
gcaccgagtg
gcaacggcaa
agtatcgaca
ttgacctgtg
gtacgcgett
[daasdddade
tccctcageg

gcctgtattc

026172-005020PC - Sequence Listing_1l

gacacttcca
ccgatgatge
ccagggegag
ccaaagecat
gatcgcactc
tagtatggcc
creggegggc
catgctgetg
ggaccgcaag
ctacgacggc
ccgeacegec
caagatcatc
cctgatctgg
caccatcgag
gctgatctcec
gatgaaccag
gcceeagrtce
cctgaagacyg
gaaccagcac
ggtgtrtcgag
cgactcegty
gtaccagcac
gcgccccaag
ctcgatctcece
cactctggac
aatatccctyg
ttgcgagttg
gtttcatatc
ctgerectge

tcectggtact

gcaaaaggta
ttcgaccece
cgctgtttaa
attcaaacac
cgctaagggg
accgcatcca
tcegggeecc
tcggeggtga
tccaagegcec
gtgagcttec
tcgatcgaga
ggcctgetga
gtcgtgacca
gtcaacacgt
gactgccaca
aagacccgec
gtcgactccey
ggcgacagca
gtcaacaacg
acgcaggagc
ctggagagcg
ctgctgegece
aacgecggeg
tgactcgagt
gctggtegtg
ccgcttttat
ctagctgett
gcttgeatcc
tcetgetcac

gcaacctgta

167

gggcgggetg
cgaagctect
atagccaggce
ctagatcact
gcgectettce
ctttctcgge
ggcgcecage
ccacggtctt
ccgacatget
gccagtegtt
cgctgatgaa
acgacggcett
agatgcagat
gggtgagcgc
ccggcgagat
gccrgtcgaa
ccecccgtgat
tctgcaacgg
tgaagtacat
tgtgcggect
tcacggecat
tggaggacgyg
ccaagggege
taattaactc
tgatggactyg
caaacagect
gtgctatrtg
caaccgeaac
tgceectege

aaccagcact

cgagacggct
tcggggetge
ccececgattge
accacttcta
ctcttegttt
gttcaatgce
gaggeecctce
cggcgtggec
ggtcgagecc
ctececatecge
catgttccag
cggeegeacy
cgaggtgaac
ctcgggeaag
cctgatecge
gatcccctac
cgtggacgac
cctgaccece
cggctggatc
gaccctggag
ggaccccteg
cgcggacatc
catcctgacg
gaggcagcag
ttgccgecac
cagtgtgttt
cgaataccac
ttatctacge
acageettgg

gcaatgctga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



<210>
<211>
<212>
<213>

<220>
<223>

108
1010
DNA

polynucleotide

<400> 108
ggcgegecca

cggccgagaa
acceccttegg
tccgeageta
tgcaggagac
gcacccgega
tggaccgcta
gcaagaacgg
tgcgegecac
ccgaggaggt
tggaggacga
agggccetgac
acatcggcetg
gcctgacccet
aggtgagcga
tgcagaacgg
acaacgacgg
<210>
<211>
<212>
<213>

<220>
<223>

109
5472
DNA

gctgcccgac
gcagtggatg
cctgggecge
cgagatcgge
cgccctgaac
gatgagcctg
cceccacctgg
catgcgeege
cagcgtgtygg
gtggcacgag
cggcegeaag
cceceegetgy
gctgctggag
ggagtaccgc
cagcagccag
cggcgagatc

cgeegrggtg

polynucleotide

<400> 109
ggtacccttt

rceeggeget
atgggcgetc
aaagacatta

cacaggcecac

ctrgcgctat
gcatgcaaca
cgatgceget
tagcgageta

tcgagettgt
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tgcacgggaa gtagtgggat gggaacacaa atggaaaget t

Artificial Sequence

tggagcatgce
atgctggact
ttegtgeagg
gcggaccgca
cacgtgaaga
cgcaacctga
ggcgacgagy
gagtggatcg
gtgatgatga
atcggeeeca
ctgaccegcet
agcgacctgg
agcgegececc
cgcgagtygceyg
ctgggcaaga
gtgaagggcc
gacgtgcccg

Artificial Sequence

gacacttcca
ccgatgatgce
ccagggcgag
ccaaagccat

gatcgcactc

tgctggeege
ggaagcccaa
acggcetggt
ccgecageat
gcgtgggect
tctgggtggt
tgcaggtgag
tgaccgactt
acaagctgac
gcttcatcga
tcgacgagag
acatcaacca
ccgagatcca
gcegegacag
gcgecgrgga
gcaccgtgtyg

cCaagaccag

gcaaaaggta
ttcgacccec
cgctgtttaa

attcaaacac

cgctaagggg

168

Description of Artificial Sequence: Synthetic

gatcaccacc
gcgeeccgac
gttccgcaac
cgagaccctyg
gctggaggac
gaccaagatg
cagctgggeg
ccgeaccgge
ccgeegeate
cgcgeeecce
cagcgecgac
gcacgtgaac
cgagagccac
cgtgcrgaac
gtgcaaccac
gcgceccecaag

ctgactcgag

Description of Artificial Sequence: Synthetic

gggcgggctyg
cgaagctect

atagccagge
ctagatcact

gcgeetcttc

ctgttectyy
atgctggtgg
aacttcagca
atgaaccacc
ggcctgggca
caggtggcgy
accgccatcg
gagaccctge
agcaagatcc
ctgececaceg
ttcatccgea
aacgtgaagt
gagatcgcca
agcgccacca
ctggtgegece

cgeecectgt

cgagacggct
tcggggctge
ccececgattge
accacttcta

ctcttegttt

1841

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1010

60
120
180
240
300



cagtcacaac
gcecggetteg
gtgcacttca
aaggacgcecea
cccttgrtct
gccatcgecc
aacaacacct
tggacctaca
tacaccttea
gacccgaagyg
caggactaca
gcgttegeca
cccaccgage
gceceeggeey
gaggccttcyg
accttcttca
tgggagtact
aagttctece
gccgagecga
acgttgacga
ttcgagetgyg
ctcteectet
gtgtccgegt
aacccctact
ctgtcctact
gacggcgacg
gtgaacatga
gtcaagtgac
tgtgatggac
atcaaacagc
ttgtgctatt
cccaaccgea
actgccectc

taaaccagea

ccgcaaactc
ccgccaagat
cccecaacaa
agtggcacct
ggggccacge
cgaagcgcaa
ccggettett
acaccccgga
ccgagtacca
tcttctggta
agatcgagat
acgagggctt
aggaccccag
gcggetectt
acaaccagtc
acaccgacce
ccgeettegt
tCaacaccga
tcctgaacat
aggccaacag
tgtacgcegt
ggttcaaggg
cctecttett
tcaccaaccy
acaaggtgta
tcgtgtecac
Cgacgggggt
aattggcagc
tgttgcegec
ctcagtgtgt
tgcgaatacc
acttatctac
gcacagcctt

ctgcaatget
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tagaatatca atgctgetge aggecttect

cagcgectec
gggcrggatg
gtacttccag
cacgtccgac
cgactccggce
caacgacacc
gtccgaggag
gaagaacccc
cgagcectee
ctactcctec
ccteggetac
caagtcctac
caaccagtac
ccgegtggrg
gacctacggg
gcecaccaac
gtaccaggcc
cagcaacgcc
ctacaacgtc
caacaccacc
cctggaggac
cctggaccge
catgagcgtg
cggcttgetg
caacacctac
ggacaacctg
agcagctcgg
acactrgety
trgatcttgt
acccecagea
gctgtectge
ggtttgggct
gatgcacggg

atgacgaacg
aacgacccca
tacaacccga
gacctgacca
geccttetecg
atcgaccege
cagtacatct
gtgctggecg
cagaagtgga
gacgacctga
cagtacgagt
tgggtgatgt
ttegteggea
gacttcggea
agcgecctygg
ccectggeget
aacccggaga
ggcccectgga
gacctgtccea
cagacgatct
ccecgaggagt
gggaacagca
aacaaccagc
gaccagaaca
ttcatgacca
ttctacatcg
atagtatcga
ccttgacctg
gtgtacgcge
tcececttecec
tatccctrcag

ccgeetgtat

aagtagtggg

169

agacgtccga
acggcctgtyg
acgacaccyt
actgggagga
gctccatggt
gccagegety
cctacagect
ccaactccac
tcatgaccge
agtcctggaa
gccecggect
tcatctccat
gcttcaacgy
aggactacta
gcatcgegty
cctecatglc
cggagctgat
gccggttcge
acagcaccgg
ccaagtccgt
acctccgeat
aggtgaagtt
ccttcaagag
tcctggaget
ccgggaacgce
acaagttcca
cacactctgg
tgaatatccc
trttgegagt
tcgtttcata
cgctgetect
tctectggta

atgggaacac

grrectgetyg
ccgeceeectyg
gtacgacgag
€tgggggacyg
ccagcccate
ggtggactac
cgtggeeatc
ggacggcgge
ccagttccge
ggccaagtec
gcrggagtec
gatcgaggtc
caaccccggce
cacccacttc
cgceetgeag
ggcctecaac
ccregtgege
caacctgaag
caccaacacc
caccctggag
gttcgeggac
gggcttcgag
cgtgaaggag
cgagaacgac
gtacttcaac
cctgggetcec
ggtgcgcgag
acgctggtceg
tgccgetrtt
tgctagetge
tcgettgeat
gctectgetc
ctgcaaccty

aaatggagga

360
420
480
540
600
660
720
780
840
800
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340



tccegegtet
agcgeggeat
aagcgtcegg
gctgatggtc
gccacagecy
gccgeatget
tcgggtggaa
agggcggeag
agagggattt
ttgccagaat
acacgggcat
gccagcatcg
agctgatcaa
tggtgrgegg
cagccatgeca
gagcgaatac
agcgcatgeg
cacactgtca
acgtcecttyg
gcggcggeag
ccagccageg
gcgaggetgg
cagcaaaggc
gtggggcggc
tgggtceecc
agtaggegec
tccactttct
cceeggegec
cgectgetga
cgcaagtcca
gacggcctgg
accgccageca

agcaccggca

atctgggtgg

cgaacagagc
acaccacaat
ttcacacacyg
gaaacgttca
ctececaccey
tgtgetggtg
gcttatgtgt
cacttgctog
cagatgatcg
gatcggttca
gccacageac
ccgectgget
cactgcaatc
atgctgeegg
ctggatggea
caaaccctct
aagggactgg
ccaggeccge
acggegetec
cagagcggeg
gtgatgcget
ggcettiggy
gccteccecta
cggetgtttc
gtgccgatga
ctectttetg
cggegttcaa
cagcgaggec
ccgecatcac
agcgecccga
tgttcecgeca
tcgagaccct
tcetgetgga

tgatcaagat
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gcgcagagga
aaccacctga
tgccacgttyg
cagcctagygg
ccgetgaacc
aggctgggea
gtgctggget
agctgccgeg
cgcgtacagg
gctgttaatc

gggcaccggyg
gtttcagcta

atcgggegygg
ctgctgectg
gctgggetge
ggctgcettge
cceccatgeac
aagctttgea
tctegggtgt
gcagcagegg
gatcccaaac
ctggtgcage
cteccgeatcg
tttcgtgttg
aatcgtgtgce
ctegeectet
tgcecgetge
ccreccegty
caccgrgttc
catgctggtg
gtccttctec
gatgaaccac
cggctrtegge

gcagatcaag

acgctgaagg
cgaatgcgcet
gcgaggtgge
atatcgaatt
gacacgtgct
gtgctgecat
tgcatgecgg
gtgcctecag
ttgagcagca
aatgccagea
gagtggaatg
caacggcagg
cgtgatgcaa
ctgegeacge
cactgcaatg
tgggttgcat
gccatgecaa
gaaccatgct
gggaaacgca
cgggggccac
gagttcacat
ccgcaatgga
atgttccata
caaaacgcge
acgccgatca
ctececgteccey
ggcgacctge
cgcgggegeg
gtgaagtcca
gacagcttceg
atccgcetect
ctgcaggaga
cgcaccctgg

gtgaaccget

170

tctecgeetet
tggttctteg
aggtgacaat
ccgectgeaa
tgggcgecty
gctgattgag
gcaatgcgcea
gtggttcaat
gtgtcagcaa
agagaagggg
gcaccaccaa
agtcatccaa
gcatgcctgg
cgttgagttg
tggrggatag
ggcatcgcac
accggagegce
catggacgca
atgcagcaca
cettettgeg
tcatttgeat
atgcgggacc
gtgcattgga
cagctcagcea
gctgattgcec
ccactagtat
gtcgetegge
ccecagetgec
agcgeeecga
gcctggagtc
acgagatcgyg
cctecctyaa
agatgtgcaa

acceegectyg

gtcgcacctc
tccattageg
gatcggtgga
cgcaagggea
ccgcctgect
gcttggttca
tggtggcaag
cgcggeagec
aggtagcagt
tcaagtgcaa
gtgtgtgcga
cgtaaccatg
cgaagacaca
gcagcaggct
gatgcaagtg
catcagcagg
accgagtgtc
tgtagcgctyg
ggcagcagag
gggtcgegeo
gcctggagaa
gccaggcetag
ctgcatttgg
acctgteecg
cggctcgega
ggccaccgea
gggcrccggg
cgactggagc
catgcacgac
caccgtgeag
caccgaccge
ccactgcaag
gcgegacctg

gggcgacacc

2400
2460
2520
2580
2640
2700
2760
2820
2880
2540
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380



gtggagatca
atctcegact
aaccagaaga
ctgttegtyg
aagaccggeg
cagcacgtgt
ctggagaccce
tcegtgetag
cagcacctgce
cccaagaacg
gtgtccatgg
gacgacgacyg
cgctggtegt
gccgetttta
gctagetget
cgertgeatc
ctcctgetea
tgcaacctgt
aatggaaagc
<210>
<211>
<212>
<213>

<220>
<223>

110
5451
DNA

acacccgett
gcaacaccgg
ccegecgect
acagccecgt
acagcatcca
ccaacgtgaa
aggagctgtg
agagcgtgac
tgcgectgga
ccggcgecaa
actacaagga
acaagtgact
gtgatggact
tcaaacagec
tgtgctattt
ccaaccgceaa
ctgceecteg
aaaccagcac

Tt

polynucleotide

<400> 110
ggtaccctte

tcceggeget
atgggcgetc
aaagacatta
cacaggccac
cagtcacaac
gceggetteg
gtgcacttca
aaggacgcca

ceccttgtict

cttgcgctat
gcatgcaaca
cgatgceget
tagcgagcta
tcgagettgt
ccgcaaactc
ccgccaagat
cccccaacaa

agtggcacct

ggggccacgc
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cageegecty
cgagatccty
gtccaagetg
gatcgaggac
gaagggccty
gtacatcgge
ctcectggec
cgccatggac
ggacggcacc
cggcgeeatc
ccacgacgge
cgaggcagca
gttgcegeca
tcagtgtgtt
gcgaatacca
cttatctacg
cacagcecrtg

tgcaatgcty

Artificial Sequence

gacacttcca
ccgatgatge
ccagggcgag
ccaaagecat
gatcgcactc
tagaatatca
cagcgectec
gggcrggatg
gtacttccag

cacgtccegac

ggcaagatcyg
gtgcgcgeca
ccctacgagg
tccgacctga
accceegget
tggatcctgy
ctggagtacc
cccageaagy
gccatcgtga
tccaccggea
gactacaagg
gcagctcgga
cacttgctge
tgatcttgtg
cceccecageat
ctgtcctgcet
gtrtgggctc

atgcacggga

gcaaaaggta
ttcgaccccc
cgctgtttaa
attcaaacac
cgctaagggg
atgctgetge
atgacgaacg
aacgacccca
tacaacccga

gacctgacca

171

gcatgggcecyg

ccagcgecta
tgcaccagga
aggtgcacaa
ggaacgacct
agagcatgcc
gccgegagtyg
tgggegtgeyg
acggcgecac
agaccagcaa
accacgacat
tagtatcgac
cttgacctgt
tgtacgegcet
ccecttecct
atccctcage

cgectgtatt

agtagtggga

pescription of Artificial Seguence: Synthetic

gggcgggetg
cgaagctect
atagccaggce
ctagatcact
gcgectcttce
aggectrrect
agacgtccga
acggcctgty
acgacaccgt

actgggagga

cgactggetg
cgccatgatg
gatcgtgecece
gttcaaggtg
ggacgtgaac
caccgaggtg
cggccgegac
ctecccagtac
cgagtggegce
cggcaactec
cgactacaag
acactctgga
gaatatcecct
tttgcgagtt
cgtttcatat
gctgctcctg
ctectggtac

tgggaacaca

cgagacggcet
tcggggetge
cccegattge
accacticta
ctcttegttt
gttcctgetg
ccgeeeecty
gtacgacgag
ctgggggacg

ccagceccatc

4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5472

60
120
180
240
300
360
420
480
540
600



gccatcgece
aacaacacct
tggacctaca
tacaccttca
gacccgaagg
caggactaca
gcgttegeca
cccaccgage
gceeeggecg
gaggcctteg
accttcttca
tgggagtact
aagttctecc
gccgagecega
acgttgacga
ttcgagetgg
ctctecctet
gtgtccgegt
aacccctact
ctgtcctact
gacggcgacg
gtgaacatga
gtcaagtgac
tgtgatggac
atcaaacagc
ttgtgctatt
cccaaccgea
actgceectce
taaaccagca
rcecgegtet
agcgcggeat
aagegteegg
gctgatggtc

gccacagecg

cgaagcgceaa
ccggettett
acaccccgga
ccgagtacca
tcttctggta
agatcgagat
acgagggett
aggacéccag
gcggetectt
acaaccagtc
acaccgaccc
cecgecttegt
tcaacaccga
tcctgaacat
aggccaacag
tgtacgceegt
ggttcaaggg
ccreecrtett
tcaccaaccyg
acaaggtgta
tcgtgtceceac
cgacgggagt
aattggcagc
tgttgcegec
ctcagtgtgt
tgcgaatacc
acttatctac
gcacagcctt
ctgcaatgct
cgaacagagc
acaccacaat
ttcacacacg
gaaacgttca

ctcececacceeyg
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cgactccgge
caacgacacc
gtccgaggag
gaagaaccce
cgageectee
ctactcctec
ccteggetac
caagtcctac
caaccagtac
ccgegtggty
gacctacggg
gceccaccaac
gtaccaggcece
cagcaacgec
ctacaacgtc
caacaccacc
cctggaggac
cctggaccge
catgagcgtg
cggcttygctg
caacaccrac
ggacaacctg
agcagectegg
acacttgctyg
ttgatcttygt
acccecagea
gctgtectge
ggtttgggct
gatgcacggg
gcgcagagga
aaccacctga
tgccacgttg
cagcctaggg

ccgcetgaacce

gccttctccey
atcgacccge
cagtacatct
gtgctggeeg
cagaagtgga
gacgacctga
cagtacgagt
tgggtgatgt
ttcgtcggea
gacttcggea
agcgeectygg
ccetggeget
aacccggaga
ggceectgga
gacctrgtcca
cagacgatct
cccgaggagt
gggaacagca
aacaaccagc
gaccagaaca
ttcatgacca
ttctacatcg
atagtatcga
ccrtgaccty
gtgtacgcge
tccecttecce
tatccctcay
ccgcctgtat
aagtagtggg
acgctgaagg
cgaatgeget
gcgaggtggc
atatcgaatt

gacacgtgct

172

gctccatggt
gccagegetg
ccracagect
ccaactccac
tcatgaccge
agtcctggaa
gccecggect
tcatctecat
gcttcaacgg
aggactacta
gcatcgegty
cctecatgte
cggagctgat
gceggttege
acagcaccgg
ccaagtcegt
acctecgeat
aggtgaagtt
ccttcaagag
tcctggaget
ccgggaacge
acaagttcca
cacactctgg
tgaatatccc
ttttgcgagt
tcgtttcata
cgctgetect
tctectggta
atgggaacac
tctegectet
tggttctteg
aggtgacaat
ccgectgeaa

tgggcgectyg

ggtggactac
cgtggecatc
ggacggegge
ccagttccge
ggccaagtcc
gctggagicc
gatcgaggtc
caacccegge
cacccacttc
cgecectgeag
ggcctecaac
ccregtgege
caacctgaag
caccaacacc
caccctggag
gttcgeggac
gggettcgag
cgtgaaggag
cgagaacgac
gtacttcaac
cctgggctee
ggtgcgegag
acgctggreg
tgccgetttt
tgctagetge
tcgettgeat
gcrectgetce
ctgcaacctg
aaatggagga
gtcgcacctc
tccattageg
gatcggtgga
cgcaagggca

ccgectgect

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640



gcecgeatget
tcgggtggaa
agggcggcag
agagggattt
ttgccagaat
acacgggcat
gccageatcg
aéctgatcaa
tggtgtgcgg
cagccatgea
gagcgaatac
agcgcatgeg
cacactgtca
acgtcccttyg
gcggcggeag
ccageeageyg
gcgaggetgg
cagcaaaggc
gtggggcggce
tgggteccccec
agtaggcgcec
gtcgecectec
gcecagtogyg
gccgtgatca
cccaagecca
cgeegeaccet
gccgtgatga
ggcgacggct
cgcacccacg
tggatcggeg
accggcgaga
cgcctgagea
gtggccgtga

tacatccagg

tgtgctggtg
gcttatgtgt
cacttgctgg
cagatgatcg
gatcggttca
gccacagcac
ccgectgget
cactgcaatc
atgctgcegg
ctggatggca
caaaccctct
aagggactgg
ccaggeoege
acggegetec
cagagcggeg
gtgatgcgct
ggcctttggg
gcctceecta
cggctgtttc
gtgccgatga
ctectttctg
cggccatggg
cgagtcaggt
ccaccatctt
agctgeccca
tcgecatecg
accacatgea
tcggcaccac
tggeegtgga
ccagcggcaa
tcctgacceg
ccatccecga
aggacgacga

gcggectgac
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aggctgggea
grgcrggget
agctgeegey
cgcgtacagg
gctgttaatc

gggcaccggg
gtttcagcta

atcgggcgyyg
ctgctgecty
gcrgggetge
ggctgettge
cccecatgeac
aagctttgea
tctegggtgt
gcagcagegg
gatcccaaac
ctggtgcage
cteccgeateg
tttcgtgttg
aatcgtgtgce
ctcgeectet
ccgeggtgte
tttggagage
cagcgeegec
gctgetggac
ctcctacgag
ggaggccacc
cctggagatg
gcgetaccee
caacggcatg
ctgcacctec
cgaggtgcge
gatcaagaag

cceeegetygy

gtgctgecat
tgcatgecgg
gtgcctccag
ttgagcagca
aatgccagcea
gagtggaatg
caacggcagg
cgtgatgcaa
ctygcgeacge
cactgcaatg
tgggttgcat
gccatgecaa
gaaccatgct
gggaaacgca
cgggggecac
gagttcacat
ccgcaatgga
atgttccata
caaaacgcgce
acgccgatca
ctcegteccg
tceecttecec
gggcgegeee
gagaagcagt
gaccacttcg
gtgggeeccg
ctgaaccacg
tccaagegeg
acctygyycy
cgcegegact
ctgagegtygce
ggcgagatcg
ctgcagaagc

aacgacctgg

173

gctgattgag
gcaatgcgea
gtggttcaat
gtgtcagcaa
agagaagggg
gcaccaccaa
agtcatccaa
gcatgcctgg
cgttgagtty
tggtggatag
ggcatcgcac
accggagege
catggacgca
atgcagcaca
ccrrettgeg
tcatttgeat
atgcgggacc
gtgcattgga
cagctcagea
gctgattgece
ccactagtat
ggcccagggt
ccgactggtce
ggaccaacct
gcctgeacgg
accgeagcac
ccaagagcgt
acctgatgtg
acaccgtgga
tcctggtgeg
tgatgaacac
gccecgectt
tgaacgactc

acgtgaacca

gcttggttca
tggtggcaag
cgcggeagece
aggtagcagt
fcaagtgcaa
gtgtgtgcga
cgtaaccatg
cgaagacaca
gcagcaggct
gatgcaagtg
catcagcagg
accgagtgtc
tgtagcgetg
ggcagcagag
gggtcgegec
gcctggagaa
gccaggctag
ctgcatttygg
acctgteceyg
cggetcgega
gacgttcggg
cgcggrgege
catgctgttc
ggagtggaag
cctggtgtte
ctccatectg
gggcatcctg
ggtggtgcge
ggtggagtgc
cgactgcaag
cecgeaccege
catcgacaac
caccgcegac

gcacgtgaac

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680



aacctgaagt
cacatcagct
agcctgacca
cagctggagg
gactccttcc
cacgacggcg
gaggcagcag
ttgcegecac
cagtgtgttt
cgaataccac
ttatctacge
acagccttgg
gcaatgctga
<210>
<211>
<212>
<213>

<220>
<223>

111
5454
DNA

acgtggectg
ccttecaccct
ccgtgagegg
gcggcagega
gcggcatcag
actacaagga
cagctcggat
acttgctgec
garcttgtgt
ccceageatc
tgtcctgeta
tttgggctce

tgcacgggaa

polynucleotide

<400> 111
ggtacccttt

tceceggeget
atgggcgctc
aaagacatta
cacaggecac
cagtcacaac
gceggetteg
gtgcacttca
aaggacgcca
ccettgttet
gccatcgecc
aacaacacct
tggacctaca
tacaccttca

gacccgaagg

cttgegetat
gcatgcaaca
cgatgceget
tagcgagcta
tcgagcttgt
ccgcaaactc
ccgecaagat
cceecaacaa
agtggcacct
ggggccacge
cgaagcgcaa
ccggetictt
acaccccgga
ccgagtacca

tcttetggta
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ggtgttcgag
ggagtaccgce
cggcagcetcc
ggtgcrgege
cgtgatcccc
ccacgacatc
agtatcgaca
ttgacctgtyg
gtacgcgett
ccetteccte
tcectcageg

gcctgtattc

gtagtgggat

Artificial Sequence

gacacttcca
ccgatgatge
ccagggcgag
ccaaagccat
gatcgcactc
tagaatatca
cagcgectec
gggctggatg
gtacttccag
cacgtccgac
cgactccgge
caacgacacc
gtccgaggag
gaagaacccc

cgagceectec

accgtgcceg
cgcgagtgca
gaggccggec
gcecegeacey
gcegageccec
gactacaagg
cactctggac
aatatccctg
ttgcgagttyg
gtttcatatc
ctgctectge
tcctggtact

gggaacacaa

gcaaaaggta
ttcgacccce
cgcrgtttaa
attcaaacac
cgctaagggg
atgectgetge
atgacgaacg
aacgacccca
tacaacccga
gacctgacca
gecttetceg
atcgaccege
cagtacatct
gtgctggecg
cagaagtgga

174

acagcatctt
ccecgegactce
tggtgtgcga
agtggcgecc
gcgtgatgga
acgacgacga
gctggtcgty
ccgcttttat
ctagctgett
gcttgeatcc
tcctgeteac
gcaacctgta

atggaaagct

Description of Artificial Sequence: Synthetic

gggcgggctg
cgaagctcct
atagccaggce
ctagatcact
gcgectette
aggccttect
agacgtccga
acggectgtg
acgacaccgt
actgggagga
gctccatggt
gccagegetg
cctacagect
ccaactccac

tcatgaccgce

cgagtcccac
cgtgctgege
ccacctgety
caagctgacc
ctacaaggac
caagtgactc
tgatggactg
caaacagcct
gtgctatttg
caaccgcaac
tgceectege
aaccagcact

t

cgagacggct
tcggagctge
cccecgattge
accacttcta
ctcttegttt
gttcctgetg
ccgeececety
gtacgacgag
ctgggggacyg
ccageccate
ggtggactac
cgtggceceatc
ggacggeggc
ccagttcege

ggccaagtce

4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5451

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



caggactaca
gcgttecgeea
cccaccgage
gceecggeey
gaggcctteg
accrrcttca
tgggagtact
aagttectecc
gccgagecga
acgttgacga
ttcgagetgg
ctcteectet
gtgtccgegt
aacccctact
ctgtcctact
gacggcgacg
gtgaacatga
gtcaagtgac
tgtgatggac
atcaaacagc
trgtgetatt
cccaaccgea
actgecectc
taaaccagca
tccegegtct
agcgeggeat
aagcgtecgg
gctgatggtc
gccacagecg
gccgeatget
tcgggtggaa
agggcggeag
agagggattt

ttgccagaat

agatcgagat
acgagggcett
aggaccccag
gcggetectt
acaaccagtc
acaccgaccc
ccgecttegt
tcaacaccga
tcctgaacat
aggccaacag
tgtacgeegt
ggttcaaggg
cctecrrett
tcaccaaccy
acaaggtgta
tcgtgtecac
Ccgacgggggt
aattggcagce
tgttgcegece
ctcagtgtgt
tgcgaatacc
acttatctac
gcacagcctt
ctgcaatgcet
cgaacagagc
acaccacaat
ttcacacacg
gaaacgttca
ctcccacccy
tgtgctggtg
gcrtatgtgt
cacttgctgg
cagatgatcg

gatcggtrtca
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gacgacctga agtcctggaa gorggagtec

ctactectce
ccteggetac
caagtcctac
caaccagtac
ccgegtggtg
gacctacggg
gcccaccaac
gtaccaggcc
cagcaacgcec
ctacaacgtc
caacaccacc
cctggaggac
cctggaccge
catgagcgtyg
cggettgety
caacacctac
ggacaacctg
agcagctcgyg
acacttgctg
ttgatcrtgt
acccccagea
gctgtectge
ggttrtgggct
gatgcacggg
gcgcagagga
aaccacctga
tgccacgttg
cagecctaggg
ccgcetgaacc
aggctgggea
gtgctggget
agctgecgeg
cgcgtacagg

gctgttaatc

cagtacgagt
tgggtgatgt
ttcgteggea
gacttcggca
agcgeeotygg
ccetggeget
aacccggaga
ggcccctgga
gacctgtcca
cagacgatct
cccgaggagt
gggaacagca
aacaaccagc
gaccagaaca
ttcatgacca
ttctacatceg
atagtatcga
ccttgacctg
gtgtacgcge
teeeettecce
tatcccteag
ccgectgtat
aagtagtggg
acgctgaagyg
cgaatgcget
gcgaggtgge
atatcgaatt
gacacgtgcer
gtgctgccat
tgcatgeegg
gtgcctecag
ttgagcagca

aatgccagea

175

gccceggect
tcatctccat
gcticaacgy
aggactacta
gcatcgegty
ccteccatgtc
cggagctgat
gccggttege
acagcaccgg
ccaagtccgt
acctccgeat
aggtgaagtt
ccttcaagag
tcctggaget
ccgggaacgce
acaagttcca
cacactctgg
tgaatatccc
ttttgcgagt
tcgtttcata
cgcrgetect
tctectggta
atgggaacac
tctegectet
tggttctteg
aggtgacaat
ccgectgeaa
tgggcgecetg
gctgattgag
gcaatgcgca
gtggttcaat
gtgtcagcaa

agagaagqag

gatcgaggtc
caacccegge
cacccactte
cgccctgeag
ggcctecaac
cctegtgege
caacctgaag
caccaacacc
caccctggag
gttcgeggac
gggcttcgag
cgtgaaggag
cgagaacgac
gtacttcaac
cctgggetec
ggtrgcgegag
acgetggteyg
tgcecgetttt
tgctagetge
tcgettgeat
gctectgetc
ctgcaacctg
aaatggagga
gtcgcacctc
tccattageg
gatcggtgga
cgcaagggea
ccgectgect
gcttggttca
tggtggcaag
cgcggeagec
aggtagcagt

tcaagtgcaa

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940



acacgggcat
gccagcatcy
agctgatcaa
tggtgtgcgg
cagccatgea
gagcgaatac
agcgcatgeg
cacactgtca
acgtcccttg
gcggeggeag
ccagccagey
gcgaggcrgg
cagcaaaggc
gtggggcgge
tgggtcccce
agtaggcgec
tccactttct
ccececggegec
ttcgecgtga
aagcccaage
ttccgecgea
gtggcegtga
ctgggcgacg
aagcgcacce
tgctgggtgg
aagaccggcg
cgcecgectga
aacgtggecg
gactacatcc
aacaacatca
caccacatct
cagtccctga
ctgcagctgy

accgactect

gccacagcac
ccgeetgget
cactgcaatc
atgctgeegg
ctggatggcea
caaacccrct
aagggactgg
ccaggeecge
acggegetcec
cagagcggceg
gtgatgcgcet
ggccrtiggg
gcctecccta
cggctgtrttce
gtgccgatga
ctcctttetg
cggegttcaa
cagcgaggec
tcaccaccat
ccaacceecec
ccrtegecat
tgaaccacct
gcttecggeac
acgtggeegt
gcgectacygg
agatcctgac
gcaagatccc
tgaaggacga
agggcggect
agtacgtgga
cctectteac
ccaccgtgag
agggcggeag
tcegeggeat
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gggcaccggg
gtttcagcta

atcgggeggg
ctgctgectg
gctgggetge
ggctgcttge
cceccatgeac
aagcttigea
tctcgggtgt
gcagcagcgg
gatcccaaac
ctggtgcage
ctecegeateg
tttcgtgttg
aatcgtgtge
ctcgeectct
tgceegetge
ccteceegtg
cttctecgec
ccagctgetg
ccgeagetac
gcaggaggcc
caccctggag
ggagcgctac
caacaacggc
ccgergeace
cgaggaggtg
ggagatcaag
gaccececege
ctggatcctg
catcgagtac
cggeggerce
cgaggtgcetg
cagcgtgatc

gagtggaatg
caacggcagg
cgtgatgcaa
ctgcgeacge
cactgcaatg
tgggttgcat
gccatgccaa
gaaccatget
gggaaacgca
cgggggccac
gagttcacat
ccgcaatgga
atgttccata
caaaacgcge
acgccgatca
ctcegteceg
ggcgacctgce
cgcgggegeg
gccgagaage
gacgaccact
gaggtgggcce
gccctgaacc
atgtccaage
cccgectggg
cgcegecacyg
tccctgageg
cgcggegaga
aagccccaga
tggaacgacc
gagaccgtge
cgccgegagt
tcecgaggecg
cgcgccaaga

cccgecgagt

176

gcaccaccaa
agtcatccaa
gcatgcctgg
cgttgagttg
tggtggatag
ggcatcgeac
accggagcege
catggacgea
atgcagcaca
ccrrettgey
tcatttgcat
atgcgggacc
gtgcattgga
cagctcagea
gctgattgec
ccactagtat
gtcgctegge
cccecgactg
agtggaccaa
tcggeececca
ccgaccgerc
acgccaagtc
gcgacctgat
gcgacaccgt
acttcctggt
tgatgatgaa
tcggeeeege
agctgaacga
tggacatcaa
ccgacageat
gcaccatgga
gcecrggtgrg
ccgagtggey
ccagegtgat

gtgtgtgcga
cgtaaccatg
cgaagacaca
gcagcaggct
gatgcaagtg
catcagcagg
accgagtgrc
tgtagcgety
ggcagcagag
gggtcgegee
gcctggagaa
gccaggcetag
ctgcatttygg
acctgteecy
cggctcgega
ggccaccgea
gggctccggg
gtccatgetg
cctggagtgg
cggcctggrg
caccagcatc
cgtgggeatc
ctgggtagtg
ggaggtggag
gcgegactge
cacccgeacc
cttcatcgac
ctccaccgee
ccagcacgtg
crtcgagagce
cagcgtgetg
cgagcacctyg
ccccaagetyg

ggactacaag

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980



gaccacgacyg
ctcgaggeag
ctgttgeege
ccrcagtgtyg
ttgcgaatac
aacttatcta
cgcacagect
actgcaatgce
112

2933
DNA

<210>
<211>
<212>
«213>

<220>
<223>

gcgactacaa
cagcagctcg
cacacttgct
titgatcttg
caccceccage
cgergtectyg
tggtttgggc
tgatgcacgg

polynucieotide

<400> 112
agagagcgga

cgactcgeac
gcctttecgg
ataacaatgc
cctgaaatac
cgcaagcgac
tggcggeocy
gcacggcaac
attcgectea
tgatgccaat
gcaggcggga
catcaacacg
tggatggtcg
tccctgaaac
caagaaaatc
atcgcacact
attgttccat
agcgaccgag
gctaacaaca
acacgtgatg

ccgeggacge

ggtggggrtg
acggtccagt

ccacctatac
cctgtgtcaa
caccagccct
ccececatgege
gtcgactgec
gcacggctte
agaagtcgec
tttgacattc
tcggacacgg
acgtgttgcg
gaaaatggtg
cgaaactgtg
agtaaacaag
gccattataa
ttcgeegtyg
ccaggtcgag
acttgatggt

gccatggctt

tgggggttgg
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ggaccacgac atcgactaca aggacgacga cgacaagtga

gatagtatcg
gccttgacct
tgtgtacgeg
atccccttece
ctatccctca

tccgectgta

gaagtagtgg

Artificial Sequence

tgaggtgggy
tacccceece
tatttcttag
gtgcattcct
gcecagtaca
gaccaggctce
ttttcatcac
gccaacccga
aaatgtgeca
gggttgcteg
aggacgcgge
taatccegee
tgccaactge
gccttgtegt
gttgacatcce
tgcatctage
cggcgtgggt
tcectetege
acctgtacac
cgcattcagg
ctgcctgagy

acacactctg
gtgaatatcc
crrrtgcgag
ctcgtttcat
gcgctgctec
ttcteetggt

gatgggaaca

ttgctgacca
tccgeccaaa
ttcgctgtaa
aaaaaaattc
ctctteccaat
gaaagtgatt
gtgcegtacg
ccagccagga
tacaccattc
ttggctgege
gtcacgeecc
cggctgcgea
cctgagggag
cggccacgcea
tctacgggcg
tcggcgacaa
gcccatttta
ccgtcgacaa
tgccaattcc
ccgacttecce

cccacecttt

177

gacgctggtc
ctgecgettt
ttgctagetg
atcgcttgea
tgctceiget
actgcaacct

caaatggaaa

Description of artificial Sequence: Synthetic

ggagctcgey
cgcaagcctce
catccagacc
rgtcccaacce
accatctecc
tatgacttga
tcggegaccg
cctcgactac
cttacagcac
ccacatcgge
gaacgcagcec
tcgtgccaac
gctctcgega
agcacgtgga
aattgtttge
gtttagaaaa
cgaggtrtgg
tgttgcgaac
ttcttccccey
attccgactt

gttcceegeg

gtgtgatgga
tatcaaacag
cttgtgctat
tceccaaccge
cactgccecect
gtaaaccagc

gett

tcgecgageg
ccatcttgat
gtcctgaata
aacaatccca
tacctccacyg
gacgagcgag
ctagggettt
tctaccgega
tgttcaaact
cgrgagtgeca
cgtaactcta
ccattcgcega
aacgggcacg
ccctaaacac
ccaacccttc
ggcaggcetge
gctcccggge
cccacaageyg
gccgaggttt
tccagagggt

tccegacaaa

5040
5100
5160
5220
5280
5340
5400
5454

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
360

1020
1080
1140
1200
1260



cacaattgcg
attrrccagt
ttcaatgecec
aggcecectcec
accatcrttct
cceceeccage
gcecatecegea
cacctgeagg
ggcaccaccce
gccgtggage
tccggcaaca
ctgacccgct
atccecegagg
gacgaggaga
ggcctgaccc
gtggactgga
ttcaccatcg
gtgagcggeg
ggcagcgagg
ggcatcagcg
tacaaggacc
tcgaggcage
tgttgeegec
ctcagtgtgt
tgcgaatacc
acttatctac
gcacagcctt
ctgcaatgcet
<210>
<211>
<212>
<213>

<220>
<223>

113
4817
DNA

ttacataagg
cgtcagcgaa
gctgcggega
ccgtgegegy
ccgeegecga
tgctggacga
gctacgaggt
aggccgecect
tggagatgtc
gcraccccge
acggcegecy
gcacctcect
aggtgcgegyg
tcaagaagece
ccecgetggaa
tcctggagac
agtaccgccg
gctcetecga
tgctgegege
tgatccecge
acgacatcga
agcagctegg
acacttgctg
ttgatcttgt
acccccagea
gctgtectgc
ggtrtggget
gatgcacggg

polynucleotide

<400> 113
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gggagecgec
atcaagtact
cctgegtege
gcgegeecce
gaagcagtgy
ccacttcgge
gggccccgac
gaaccacgcec
caagcgcgac
ctggggegac
ccacgacttce
gagcgtgatg
cgagatcggce
ccagaagctg
cgacctggac
cgtgececgac
cgagtgcacc
ggceggeetg
caagaccgag
cgagtccagce
ctacaaggac
atagtatcga
ccttgacctg
gtgtacgcegce
tccecettecce
tatccctcag

cecgeetgtat

aagtagtggg

Artificial Sequence

ccecgttcaga
agtatggcca
tcggegggcet
gactggtcca
accaacctgg
cceecacgygcec
cgetecaccea
aagtcegtygg
ctgatctggg
accgtggagg
ctggtgegey
atgaacaccc
ccegecttea
aacgactccea
atcaaccagc
agcatctteg
atggacagceg
gtgtgcegage
tggcgeecca
gtgatggact
gacgacgaca
cacactctgg
tgaatateccc
ttttgcgagt
tcgtttcata
cgctgetect
tctectggta

atgggaacac

178

gtgcagaaat
ccgeatecac
ccgggecceg
tgctgttege
agtggaagcce
tggtgttecyg
gcatcgtggce
gcatcctgyg
tggtgaagcg
tggagtgctg
actgcaagac
gcaccegecy
tcgacaacgt
ccgecgacta
acgtgaacaa
agagccacca
tgctgcagtce
acctgetgea
agctgaccga
acaaggacca
agtgactcga
acgctggtcy
tgccgetttt
tgctagetge
tcgettgeat
gctectgetce
ctgcaaccty

aaatggaaag

Description of Artificial Sequence: Synthetic

cttrcactat
tttcteggcg
gcgeccageg
cgtgatcacc
caagcccaac
ccgeaccttc
cgtgatgaac
cgacggcttc
cacccacgtg
ggtgggcgec
cggcgagatc
cctgagcaag
ggccgtgaag
catccaggge
catcaagtac
catctcctec
cctgaccacc
gctggaggge
ctcecttecge
cgacggcgac
gttaattaac
tgtgatggac
atcaaacagc
ttgtgctatt
cccaaccgea
actgccectc
taaaccagca

ctt

1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2933



ggtacccgee
gtgcrtggge
gccatgctga
gccgggeaat
tccaggtogt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgeegttyg
caatgtggtg
tgcatggeat
gccaaaccgg
atgctcatgg
acgcaatgea
gccaccctic
cacattcatt
atggaatgceg
ccatagtgea
cgcgccaget
gatcagctga
tccegectet
ctgggtrggag
cgcegtgtic
cggegeectyg
cgtgeectge
g9ggcgaggty
catcatggece
ccaccaggec
ccaggacgac
gaaggceege
caacatcatg

ggcegaccge

tgcaacgcaa
gcetgeegec
ttgaggctig
gcgeatggtg
tcaatcgegg
agcaaaggtra
aggggtcaag
accaagtgty
tccaacgtaa
cctggcgaag
agttggecagce
gataggatgc
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggcag
ttgcggggte
tgcatgecty
ggaccgccag
ttggactgca
cagcaacctg
ttgeceggct
agaatatcaa
cgcectgttcg
cgeetgtecg
aacgagctge
gcegeegtge
cccggecagg
gacgceatge
aagcaccgea
ctggacgagyg
atgcccgacg
gtggagaacg

taccaggaca
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gggcagccac
tgcctgeege
gttcatcggg
gcaagagggc
cagccagagg
gcagtttgec
tgcaaacacg
tgcgagecag
ccatgagctg
acacatggtg
aggcteagec
aagtggagcg
gcaggagegce
gtgtccacac
cgctgacgte
cagaggeggce
gcgeeccage
gagaagcgag
gctagcagea
tttgggtygag
tccegtgggt
cgcgaagtag
tgatcgagca
gctacgactg
cccagggecy
aggacgagge
tggacgtggt
acctgetgtce
gcegectgea
tcgagegege
agcaccaggg
gcgaggacct
gcegetrctc

tcgeectggye

agcecgetccec
atgcttgtgc
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgccac
catcgecgece
atcaacactg
tgcggatget
atgcactgga
aataccaaac
atgcgaaggg
tgtcaccagg
ccttgacgge
ggcagcagag
cagcggtgat
gctggggect
aaggcgecte
gcggeegget
cceccegtgec
gcgecctect
ggacggcctc
ggcccageag
cceegtgetg
cgceegecty
gaccgaggec
ctcccacctg
caccctggac
CCgeaccege
cctggecece
ggtagtgacc
cggcttcatc

caccggcgac

179

acccgeeget
tggtgaggcet
tgtgtgtget
gctggagetg
gatcgegegt
gttcagctgt
agcacgggca
tggctgritc
caatcatcgg
gceggetget
tggcagctygg
ccretyggetg
actggcccca
cccgcaaget
gctectcteg
cggcggeage
gcgctgatcce
trgggctggt
ccctractecg
grrrcttteg
gatgaaatcg
ttctgctege
cacgcecgget
accatcgget
ttcgtgaaga
tcetggetgg
ggccgegact
gceecegecy
ccecgecacct
atggaggccg
gccgagetgt
cacggcgacg
gactgcggec
atcgccgagyg

gaaccgacac
gggcagtgcet
ggocttgeat
cecgeggtgec
acaggttgag
taatcaatgce
€cggggagtg
agctacaacyg
gcgggegtga
gcctgetgeg
gctgecactg
cttgetgggt
tgcacgceeat
ttgcagaacc
ggtgtgggaa
agcggegyggg
caaacgagtt
gcageecgea
catcgatgtt
tgttgcaaaa
tgtgcacgece
ccrecteteeg
cceeegecge
gcrccgacgc
ccgacctgtc
ccaccaccgg
ggctgetget
agaaggtgtc
gceecttega
gcerggtgga
tcgeeegect
cctgectgec
gcectgggegt
agcetgggegy

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



cgagtgggcec
cgccttctac
atcgacacac
acctgtgaat
cgcgetttty
ttcectegtt
ctcagecgcetg
tgtattctcc
gtgggatggg
gaaggtctco
gcgcttggtt
gtggcaggtg
gaattccttt
tceeggeget
atgggcgcetc
aaagacatta
cacaggccac
cagtcacaac
ccgrgeccygce
tgageccectc
acagcgeeea
cccaggagga
ggagccgect
acgaccgcaa
tgcaggacgg
accgcaccge
gcaagagcac
acctgatctg
acaccgtgga
ggctgatctc
tgatgaacca
tgcceetgtt
aggtgaagac

tgaaccagca

gaccgcttcce
cgcectgetygy
tctggacgcet
atccctgecyg
cgagttgcta
tcatatcget
cteectgetec
tggtactgea
aacacaaatg
cctetgtege
cttecgtecat
acaatgatcg
cttgcgctat
gcatgcaaca
cgatgeeget
tagcgagcta
tcgagettgt
ccgcaaacgg
cceceggegec
cttcaagecce
ccccaaggee
caccteectce
gctgaccgec
gtccaagege
cctggtgttc
cagcatcgag
cggcatcctg
ggtggtgatc
gatcaacacc
cgactgcaac
gaagacccge
cgtggacagc
cggcgacage

cgtgtccaac
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tggtgctgta
acgagttctt
ggtcgtgtga
cttttatcaa
gctgettgtyg
tgcatcccaa
tgcteactge
acctgtaaac
gaggatcccg
acctcagege
tagcgaagceg
gtggagctga
gacacttcca
ccgatgatge
ccagggcgag
ccaaagccat
gatcgcactc
cgcgeeatgg
tcccccaage
aagtceatcece
aacggctecg
ageeeeeeec
atcaccaccyg
cccgacatge
cgecagtect
accctgatga
ctggacgget
aagatgcaga
cgettcagee
accggcgaga
cgectgteca
ccegtgatcg
atccagaagg

gtgaagtaca

cggcatcgec
ctgacaattg
tggactgttg
acagcctcag
ctatttgcga
ccgcaactta
ccctegeaca
cagcactgea
cgtctegaac
ggcatacacc
teceggttcac
tggtcgaaac
gcaaaaggta
ttecgaccccec
cgcrgtttaa
attcaaacac
cgctaagggy
tggcegeege
ccggcaagtt
€Caacggygcygg
ccgtgagect
cccgcacctt
tgttcgtgaa
tggtggacag
tctccatceg
accacctgea
tcggecegeac
tcaaggtgaa
gcctgggcaa
tcctggtgeg
agctgcccta
aggactccga
gcetgaccec

tcggetggat

180

gcceecgact
gcagcagcag
ccgeccacact
tgtgtttgat
ataccacccc
tctacgctgt
gccttggttt
atgctgatge
agagcgcgcea
acaataacca
acacgtgcca
gttcacagece
gggcgggctg
cgaagctect
atagccagge
ctagatcact
gegectette
cgcetecage
cggcaactygg
cttccaggty
gaagagcggc
cctgcaccag
gtccaagegce
ctrcggecty
ctectacgag
ggagacctec
cctggagatg
ccgetacccc
gatcggcatg
cgccaccage
cgaggtgcac
cctgaaggtg
cggctggaac

cctggagage

cceagegeat
ctcggatagt
tgetgeettg
cttgtgtgta
cagcatccecc
cetgetatec
gggctecgec
acgggaagta
gaggaacgct
cctgacgaart
cgtrggcegag
tagggatatc
cgagacggct
tcggggetge
cceegattge
accacttcta
ctcttegttt
geecttettec
ceetecagec
aaggccaacg
agcctgaaca
ctgeecgact
cccgacatge
gagtccaccg
atcggeaccy
ctgaaccact
tgcaagcgeg
gcerggggeg
ggccgegact
gcctacgeca
caggagatcg
cacaagttca
gacctggacg

atgcccaccg

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080



aggtgctgga
gcgactcegt
agtaccagca
ggcgeeccaa
actcecgtgtc
acaaggacga
ctggacgcetyg
tccctgecge
gagttgctag
catatcgett
tcctgetect
ggtactgcaa
acacaaatgg
114

4665
DNA

<210>
<211>
<212>
<213>

<220>
<223>

gacccaggag
gctggagage
cctgetgege
gaacgcegge
catggactac
cgacgacaag
gtcgtgtgat
ttttatcaaa
ctgcttgrge
gcatcccaac
gctcactgec
cctgtaaacc

aaagctt

polynucleotide

<400> 114
ggtacccgec

gtgcttggge
gccatgcetga
gccgggeaat
tccaggtggt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgcegttyg
caatgtggtyg
tgcatggeat
gccaaaccgg
atgctcatgg

acgcaatgcea

tgcraacgcaa
gcetgeegec
ttgaggcttg
gcgcatggty
tcaatcgegg
agcaaaggta
aggggtcaag
accaagtgtyg
tccaacgtaa
cctggegaag
agttggcage
gataggatgc
cgcaccatca
agcgeaccga
acgcatgtag

gcacaggcag

026172~005020PC - Seqguence Listing_1l

ctgtgctece
gtgaccgcca
ctggaggacg
gccaacggeg
aaggaccacg
tgactcgagg
ggactgttgce
cagcctcagt
tatttgcgaa
cgcaacttat
cctegeacag

agcactgcaa

Artificial Sequence

gggcagcceac
tgcctgeege
gttcatcggy
gcaagagggc
cagccagagg
gcagtttgec
tgcaaacacg
tgcgagecag
ccatgagetg
acacatggtg
aggctcagcec
aagtggagcg
gcaggagcge
gtgtccacac
cgctgacgtce

cagaggcggce

rggcectgga
tggaccccag

gcaccgccat
ccatctrecac
acggcgacta
cagcagcagc
cgccacactt
grgtttgatc
taccacccce
cracgetgte
ccttggtttg

tgctgatgca

agcegetecc
atgetrtgtge
tggaagctta
ggcagecactt
gatttcagat
agaatgatcg
ggcatgecac
catcgecgec
atcaacactg
tgcggatget
atgcactgga
aataccaaac
atgcgaaggg
tgtcaccagg

ccttgacgge
ggcagcagag

181

gtaccgeege
caaggtgggc
cgtgaacggce
cggcaagacc
caaggaccac
tcggatagta
gctgecttga
ttgtgtgtac
agcatcccct
crgctatece

ggctecgect

cgggaagtag

Description of Artificial Sequence: Synthetic

acccgeeget
tggtgaggct
tgtgtgtget
gctggagetg
gatcgcgegt
gttcagectgt
agcacgggca
tggctgtttc
caatcatcgg
gceggetget
tggcagetgg
cctctggety
actggcccca
ccegeaaget
gctecteteg

cggcggeage

gagtgcggec
gtgcgetecec
gccaccgagt
agcaacggea
gacatcgact
tcgacacact
cctgtgaata
gcgettttge
tccctegttt
tcagegetge
gtattctecct

tgggatggga

gaaccgacac
gggcagtgcet
gggcttgeat
ccgeggtgec
acaggttgag
taatcaatgc
ccggggagtyg
agctacaacg
gcgggegtga
gcctgetgeg
gctgecactg
cttgctgggt
tgcacgccat
ttgcagaacc
ggtgtgggaa
agcggcgggy

4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4817

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



gcecaccctte
cacattcatt
atggaatgcg
ccatagtgcea
cgcgccaget
gatcagctga
tcecegectcet
ctgggtggag
cgcegtgttc
cggegeecty
cgtgeeetge
gggcgaggty
catcatggec
ccaccaggcec
ccaggacgac
gaaggccecge
caacatcatg
ggccgaccgce
cgagtgggcc
cgcetrctac
atcgacacac
acctgtgaat
cgcgetrttg
ttccctegtt
ctcagegcerg
tgtattctce
gtgggatggg
gaaggtctcg
gcgettggtt
gtggcaggty
gaattcctrt
tcceggeget
atgggcgetc

aaagacatta

ttgcggggtc
tgcatgecty
ggaccgcecag
ttggactgca
cagcaacctyg
ttgceegget
agaatatcaa
cgcectgtteg
cgectgtecg
aacgagctge
gcegeegtge
cceggecagyg
gacgccatge
aagcaccgcea
ctggacgagg
atgcccgacyg
gtggagaacg
taccaggaca
gaccgctrtec
cgcctgetygg
tctggacgcet
atcectgecg
cgagttgcta
tcatatcgcet
ctectgetec
tggtactgca
aacacaaatg
cctetgtege
cttcgtccat
acaatgatcg
cttgcgetat
gcatgcaaca
cgatgccget

tagcgagcta
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gcgeeecage
gagaagcgag
gctagcagea
tttgggtggg
tccegtgggt
cgcgaagtag
tgatcgagca
gctacgactg
cccagggecg
aggacgaggc
tggacgrggt
acctgctgte
gecgectgea
tcgagegoge
agcaccaggg
gcgaggacct
gccgettete
tcgeeetgge
tggtgctgta
acgagttctt
ggtcgtgtga
cttttatcaa
gctgettgty
tgcatcccaa
tgctcactgc
acctgtaaac
gaggatcccg
acctcagcgce
tagcgaagceg
gtggagctga
gacacttcca
ccgatgatge
ccagggcgag

ccaaagccat

cagcggtgat
gctggggect
aaggcgcctc
gcggeeggct
cececegrgec
gcgeectect
ggacggcctc
ggcccageag
cceegtgetg
cgeeegecty
gaccgaggec
ctcceacctg
caccctggac
ccgeaccege
cctggeeccc
ggtggtgacc
cggcttcatc
cacccgegac
cggcatcgec
ctgacaattg
tggactgttg
acagcctcag
ctatttgcga
ccgcaactta
ccetegeaca
cagcactgcea
cgtctegaac
ggcatacacc
tceggttcac
tggtcgaaac
gcaaaaggta
ttcgaccccc
cgctgtttaa

attcaaacac

182

gcgetgatec
ttgggctggt
ccctactecy
gtttctttcg
gatgaaatcy
trctgetege
cacgccggcet
accatcggcet
ttcgtgaaga
tcctggetygg
ggccgegact
gcceccgecg
ccegecaccet
atggaggccg
gccgagetgt
cacggcgacg
gactgcggece
atcgccgagg
gcccccgact
gcagcagcag
ccgecacact
tgtgtttgat
ataccacccc
tctacgetgt
geccttggttt
atgctgatge
agagcgcegea
acaataacca
acacgtgceca
gttcacagee
gggcgggcty
cgaagctect
atagccaggce

ctagatcact

caaacgagtt
gcagcccgea
catcgatgtt
tgttgcaaaa
tgtgeacgcec
cctetctecg
ceceeegecge
gctcegacgc
ccgacctgtce
ccaccaccgg
ggcrgerget
agaaggtgtc
gceecticga
gcetggtgga
tcgeccgect
cctgeetgec
gcctgggegt
agctgggcegg
cccagegeat
ctcggatagt
tgctgeettg
cttgtgtgta
cagcatcecc
cctgetatcc
gggcteccgec
acgggaagta
gaggaacgct
cctgacgaat
cgttggcgag
tagggatatc
cgagacggct
tcggggetge
cceegattge

accactrcta

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2166
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000



cacaggccac
cagtcacaac
ggtgtctecce
gagagcgggce
ttcgtgaagt
gtggacagcet
tccatecget
cacctgcagg
ggcegeaccc
aaggtgaacc
ctgggcaaga
ctggtgcygceg
ctgccctacg
gactccgacce
ctgaccceeg
ggctggatcc
geectggagt
gaccccagea
accgcecatcg
atctecaccg
ggcgactaca
gcagcagcetc
ccacacttge
gtttgatctt
ccacceeceag
acgetgtect

ttggtttggg
ctgatgcacg

<210>
<211>
<212>
<213>

<220>
<223>

115
4668
DNA

tcgagettgt
ccgcaaacac
ttcceccggcec
gcgcecaget
ccaagegecec
tcggcectgga
cctacgagat
agacctccct
tggagatgtg
gctaccecge
tcggcatggg
ccaccagege
aggtgcacca
tgaaggtgca
gctggaacga
tggagagcat
accgaeegega
aggtgggegt
tgaacggcgc
gcaagaccag
aggaccacga
ggatagtatc
tgecttgacc
gtgtgtacgce
catcccetic
gctatcectc

ctccgectgt

ggaagtagtg

polynucleotide

<400> 115
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gatcgcactc
tagtatgacg
cagggtcgeg
gceccgactgg
cgacatgcac
gtccaccgty
cggcaccgac
gaaccactgc
caagcgegac
ctggggcgac
ccgcgactyg
ctacgccatg
ggagatcgtg
caagttcaag
cctyggacyty
gcccaccgag
grgcggacge
gcgeteccag
caccgagtygg
caacggcaac
catcgactac
gacacactct
tgtgaatatc
gcttttgega
cctegtttca
agcgctgetc
attctcctgg

ggatgggaac

Artificial Sequence

cgctaagggg
trcggggteg
gtgcgegecce
agccgectge
gaccgcaagt
caggacggcce
cgcaccgceca
aagagcaccg
ctgatctggg
accgtggaga
ctgatctecg
atgaaccaga
cceetgtteg
gtgaagaccg
aaccagcacg
gtgctggaga
gactcegtge
taccagcacc
cgccccaaga
tccgtgteca
aaggacgacg
ggacgctggt
cctgeegett
gttgctaget
tatcgettge
ctgctectge
tactgcaacc

acaaatggaa

183

gcgectetic
ccereecgge
agtcggcgag
tgaccgeceat
ccaagegecce
tggtgttccg
gcatcgagac
gcatcctget
tggtgatcaa
tcaacaccceg
actgcaacac
agacccgecg
tggacagccc
gcgacagcat
tgtccaacgt
cccaggaget
tggagagegt
tgctgegect
acgeeggege
tggactacaa
acgacaagtg
cgtgtgatgg
ttatcaaaca
gcttgtgecta
atcccaaccg
tcactgcecce
tgtaaaccag

agctt

bDescription of Artificial Sequence: Synthetic

ctettegrtt
catgggcecge
tcaggttttg
caccaccgtg
cgacatgctg
ccagtcctte
cctgatgaac
ggacggcttc
gatgcagatc
ctrcageege
cggcgagatc
cctgtccaag
cgtgatcgag
ccagaagggce
gaagtacatc
gtgctecctyg
gaccgecatg
ggaggacggc
caacggegec
ggaccacgac
actcgaggea
actgttgeeg
gceteagtgt
tttgcgaata
caacttatct
tcgcacagec

cactgcaatg

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4665



ggtacccgcec
gtgcttggge
gccatgctga
gccgggeaat
tccaggtggt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgcegtty
caatgtggtg
tgcatggeat
gccaaaccgg
atgctcatgg
acgcaatgca
gcecacccrtc
cacattcatt
atggaatgceg
ccatagtgca
cgcgecaget
gatcagctga
tcecegectet
ctgggtggag
cgecegtgrtce
cggcgecctyg
cgtgeectge
gggcgaggtg
catcatggcc
ccaccaggcec
ccaggacgac
gaaggeecge
caacatcatg

ggccgaccge

tgcaacgcaa
gcetgeegec
ttgaggettg
gcgeatggtg
tcaatcgcgg
agcaaaggta
aggggtcaag
accaagtgtyg
tccaacgtaa
cctggcgaag
agtrggcagce
gataggatgc
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggcag
ttgeggggte
tgcatgectg
ggaccgcceag
ttggactgca
cagcaacctyg
ttgeceggcet
agaatatcaa
cgeetgttcg
cgcetgtecy
aacgagctge
gcegeegtge
ccecggecagy
gacgccatge
aagcaccgca
ctggacgagg
atgcccgacg
gtggagaacg

taccaggaca
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gggcagccac agecgetoce acccgeeget

tgcctgecge atgettgtge tggtgagget

gttcatcggg
gcaagagggce
cagccagagg
gcagtttgee
tgcaaacacyg
tgcgagecag
ccatgagcty
acacatggtg
aggctcagec
aagtggagcg
gcaggagcgce
gtgtccacac
cgctgacgtce
Cagaggcggc
gcgceecage
gagaagcgag
gctagcagea
tttgggatggg
tcccgtgggt
cgcgaagtag
tgatcgagca
gctacgactg
cccagggecg
aggacgaggc
tggacgtggt
acctgetgtce
gcecgectgea
tcgagegege
agcaccagygg
gcgaggacct
gcegettcetce

tcgeeetgge

tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgccac
catcgeegec
atcaacactg
tgcggatgcet
atgcactgga
aataccaaac
atgcgaaggg
tgtcaccagg
ccttgacgge
ggcagcagag
cagcggtgat
gcrggggect
aaggcgeetc
gcggeegget
cceceegrgec
gcgeectect
ggacggectc
ggcccagcag
ccecegigetyg
cgccegecty
gaccgaggec
ctcceaccty
caccctggac
ccgeaccege
cctggeeccec
ggtggtgacc
cggcttcatce

cacccgegac

184

tgtgtgtgct
gctggagetg
gatcgegegt
gttcagctgt
agcacgggcea
tggctgttte
caatcatcgg
gccggetget
tggcagctag
cctctggety
actggeecca
ccecgcaaget
gctectctey
cggcggeage
gcgctgatce
ttgggctggt
ccctactecy
gtttctttcg
gatgaaatcyg
ttctgetege
cacgcegget
accatcggcet
ttcgtgaaga
tcctggetgg
ggccgegact
gcceecgecy
ccegecacct
atggaggecg
gccgagetgt
cacggegacyg
gactgeggec

atcgccgagg

gaaccgacac
gggcagtget
gggcttgcat
ccgeggtgec
acaggttgag
taatcaatgc
ccggggagtg
agctacaacg
gcgggegtga
gcetgetgeg
gctgcecactg
cttgctoggat
tgcacgeccat
ttgcagaacc
ggtgtgggaa
agcggegggyg
caaacgagtt
gcagcccgea
catcgatgtt
tgttgcaaaa
tgtgcacgcec
cctetetecg
ceeecegeege
gcteecgacgc
ccgacctgtce
ccaccacegg
ggctgctget
agaaggtgtc
gceecttega
gcctggtgga
tcgecegect
cctgecetgec
gcctgggegt
agctgggegy

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



cgagtgggcec
cgeccttetac
atcgacacac
acctgtgaat
cgcgettttg
ttcectegtt
ctcagegetg
tgtattctee
gtgggatggg
gaaggtcteg
gcgettggtt
gtggcaggty
gaattccttt
teceggeget
atgggcgcetc
aaagacatta
cacaggccac
cagtcacaac
cctecegttea
gcgettegtg
gtgttcgtga
ctggtggaca
ttetecatec
aaccacctgce
ttcggecgea
atcaaggtga
cgcctgggea
atcctggtge
aagcrgecct
gaggactccg
ggcctgaccec
atcggctgga
ctggecctygyg

atggacccca

gaccgettec
cgeetgetgg
tctggacgcet
atccctgecy
cgagttgcta
tcatateget
ctectgetec
tggtactgca
aacacaaatg
cetergtege
cttcgtcceat
acaatgatcg
cttgcgcetat
gcatgcaaca
cgatgceget
tagcgagceta
tcgagettgt
ccgcaaacac
cgatcgggac
ggcgegeeca
agtccaageg
gcrteggect
gctcctacga
aggagacctc
ccctggagat
accgctacce
agatcggcat
gcgecaccag
acgaggtgca
acctgaaggtr
ccggetggaa
tcctggagag
agtaccgecg

gcaaggtygyg

026172-005020PC - Sequence Listing_1l

tggtgctgta
acgagttctt
ggtcgtgtga
ctrttatcaa
gctgcttgtyg
tgcatcocaa
tgctcactge
acctgtaaac
gaggatcccyg
acctcagegce
tagcgaageg
gtggagctga
gacacttcca
ccgatgatge
ccagggcgag
ccaaagccat
gatcgcactc
tagtatggct
gctgegeaag
gctgeccgac
cceccgacatg
ggagtccacc
gatcggcace
cctgaaccac
gtgcaagcge
cgcetggggce
gggccgegac
cgectacgec
ccaggagatc
gcacaagttc
cgacctggac
catgcccacc
cgagtgcggc
cgtgcgetcec

cggcatcgcec
ctgacaattg
tggactgttyg
acagcectcag
ctatttgcga
ccgrtaactta
ccetegeaca
cagcactgcea
cgtctcgaac
ggcatacacc
tcecggttcac
tggtcgaaac
gcaaaaggta
ttcgaccccce
cgctgtritaa
attcaaacac
cgctaaggag
atcaagacga
gccatcccceg
tggagccgec
cacgaccgca
gtgcaggacyg
gaccgcaccg
tgcaagagca
gacctgatct
gacaccgtgg
tggctgatet
atgatgaacc
gtgccectgt
aaggtgaaga
gtgaaccagc
gaggtgctyg
cgcgactecg

cagtaccagc

185

gccececgact
gcagcagcag
ccgecacact
tgtgtttgat
ataccacccc
tcracgotgt
gccttggttt
atgctgatgc
agagcgcgea
acaataacca
acacgtgceca
gttcacagcec
gggcgggcty
cgaagctcct
atagccaggce
ctagatcact
gcgeerettce
acaggcagec
cgcactgttt
tgctgaccge
agtccaagceg
gcctggtgtt
ccageatcga
ccggcatcct
gggtggtgat
agatcaacac
ccgactgcaa
agaagacccy
tcgtggacag
ccggcgacag
acgtgtccaa
agacccagga
tgctggagag
acctgctgeg

cccagcgeat
ctcggatagt
tgctgectty
cttgtgtgta
cagcatcecc
ccrgcratec
gggctecgec
acgggaagta
gaggaacgct
cctgacgaat
cgrrggcgag
tagggatatc
cgagacggct
tcggggetge
ccecgattge
accacttcta
ctertegttt
tgtggagaag
cgagegeteg
catcaccacc
ccecegacatg
ccgecagtec
gaccctgatyg
gctggacgge
caagatgcag
cecgettcage
caccggcgag
ccgectgtece
cceegtgatc
catccagaag
cgtgaagtac
gctgtgetec
cgtgaccgec

cctggaggac

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080



ggcaccgeea
gccatcteca
gacggcgact
gcagcagcag
ccgccacact
tgtgtttgat
ataccacccc
tctacgcetgt
gccttggttt
atgctgatgce
116

4668
DNA

<210>
<211>
<212>
<213>

<220>
<223>

tcgtgaacgg
ccggcaagac
acaaggacca
ctcggatagt
tgctgecttg
cttgtgtgta
cagcatcccc
cctgctatec
gggctcegec

acgggaagta

polynucleotide

<400> 116
ggtacccgee

gtgcttggge
gccatgectga
gcecgggeaat
tccaggtggt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgeegtty
caatgtggtg
tgcatggcat
gccaaaccgg
atgctcatgg
acgcaatgca
gccacccttce
cacattcatt

atggaatgcg

tgcaacgcaa
gcetgecgec
ttgaggetty
gcgcatggtg
tcaatcgegg
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggegaag
agttggcagce
gataggatgce
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggceag
ttgeggggte
tgcatgectg

ggaccgccag
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cgccaccgag
cagcaacggc
cgacatcgac
atcgacacac
acctgtgaat
cgcgettttg
Ttccctegtt
ctcagegetg
tgtattctcc

gtgggatggyg

Artificial Sequence

gggcagccac
tgcctgecge
gttcatcggg
gcaagagggc
cagccagagg
gcagtttgec
tgcaaacacg
tgcgagecag
ccatgagctg
acacatggtg
aggctcagcec
aagtggagcg
gcaggagcgc
gtgtccacac
cgctgacgtce
cagaggcgyc
gcgeeecage
gagaagcgag

gctagcagca

tggcgecccea
aactccgtgt
tacaaggacy
tctggacgcet
atccctgecey
cgagttgcta
tcatatcget
ctcectgetec
tggtactgca

aacacaaatg

agccgetcce
atgctrtgtgce
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgccac
catcgecgec
atcaacactg
tgcggatget
atgcactgga
aataccaaac
atgcgaaggg
tgtcaccagg
ccttgacgge
ggcagcagag
cagcggtgat
gctggggect
aaggegectce

186

agaacgcecgy
ccatggacta
acgacgacaa
ggtcgtgtga
cttttatcaa
gctgettgtyg
tgcatcccaa
tgctcactge
acctgtaaac

gaaagctt

Description of Artificial Sequence: Synthetic

acccgeeget
tggtgaggct
tgtgtgtoct
gctggagcetg
gatcgcgegt
gttcagctgt
agcacgggcea
tggetgttte
caatcatcgg
gcecggetget
tggcagctgg
ccrerggltg
actggcecca
cccgeaaget
gcrectetcg
cggcggeage
gcgetgatce
ttgggctggt

ccctacteceg

cgccaacgge
caaggaccac
gtgactcgag
tggactgtty
acagcctcag
ctatttgcga
ccgcaactta
ccctegeaca

cagcactgea

gaaccgacac
gggcagtgct
gggcttgeat
ccgeggtgec
acaggttgag
taatcaatge
ccggggagtg
agctacaacg
gcgggegtga
gcctgetgeg
gcrgecacty
ctigetgagt
tgcacgceeat
trgcagaacc
ggtgtgggaa
agcggcgggg
caaacgagtt
gcagecegea

catcgatgtt

4140
4200
4260
4320
4380
4440
4500
4560
4620
4668

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1620
1080
1140



ccatagtgca
cgcgecaget
gatcagctga
tcecegectct
ctgggtggag
cgcegtgrte
cggcgeectg
cgtgcectge
gggcgaggty
catcatggcec
ccaccaggee
ccaggacgac
gaaggceege
caacatcatg
ggccgaccyce
cgagtgggec
cgeettetac
atcgacacac
acctgtgaat
cgcgettttg
ttcectegrt
ctcagegetg
tgtattctec
gtgggatggg
gaaggtctcg
gcgcttggtt
gtggcaggtg
gaattccttt
tceeggeget
atgggegetc
aaagacatta
cacaggecac

cagtcacaac

cgctgeggeg

ttggactgca
cagcaacctg
ttgcceggct
agaatatcaa
cgcctgtteg
cgcectgtecy
aacgagctge
gccgeegtge
cccggecagg
gacgccatge
aagcaccgca
ctggacgagg
atgcccgacy
gtggagaacg
taccaggaca
gaccgcttcc
cgectgetygg
tctggacget
atcecctgecy
cgagttgcta
tcatatcget
ctcectgetec
tggtactgca
aacacaaatg
cctctgtege
cttcgtecat
acaatgatcg
cttgcgctat
gcatgcaaca
cgatgccget
tagcgagcta
tcgagettgt
ccgcaaacac

acctgegteg
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tttgggtyggg
tccegtgggt
cgcgaagtag
tgatcgagea
gctacgactg
cccagggecg
aggacgaggc
rggacgtggt
acctgetgtce
gccgectgea
tcgagegege
agcaccaggg
gcgaggacct
gcegetrtetce
tcgcectgge
tggtgctgta
acgagttctt
ggtcgtgtga
ctrttatcaa
gctgettgtg
tgcatcccaa
tgctcactge
acctgtaaac
gaggatcccyg
acctcagege
tagcgaagcg
gtggagctga
gacacttcca
ccgatgatgce
ccagggcgag
ccaaagccat
gatcgcactc

tagtatggec
ctcggeggge

gcggeeggct
cceceegtgec
gcgeectect
ggacggccte
ggcccageag
ccccgtgety
cgceegectg
gaccgaggcc
ctcccaccty
caccctggac
ccgcacccge
cctggeececce
ggtggtgacc
cggcttcatce
cacccgegac
cggcatcgece
ctgacaattg
tggactgttg
acagcctcag
ctatttgcga
ccgcaactta
ccetegeaca
cagcactgea
cgtctcgaac
ggcatacacc
tcecggttcac
tggtcgaaac
gcaaaaggta
ttcgaccceece
cgctgtttaa
attcaaacac
cgctaaggygg
accgcatcca

tecegggeece

187

gtttctrtcg
gatgaaatcg
ttctgetege
cacgcecggcet
accatcggct
ttcgtgaaga
tcctggetgy
ggcecgegact
gceeccgecg
ccegecacct
atggaggeeg
gccgagetgt
cacggcgacg
gactgcggee
atcgccgagg
gccecccgact
gcagcagceag
ccgeccacact
tgtgtttgat
ataccacccc
tctacgctgt
gccttggttt
atgctgatge
agagcgcgea
acaataacca
acacgtgceca
gttcacagcc
g9ggcgggcetyg
cgaagctcct
atagccaggce
ctagatcact
gcgeetette
cttrctegge

ggcgeecagce

tgttgcaaaa
tgtgcacgec
ccretctecy
ceceecegecge
gctccgacgc
ccgacctgtce
ccaccaccyg
ggctgctget
agaaggtgtc
gccecttcga
gcetggtgga
tcgecegect
cctgeetgec
gcetgggegt
agctgggegg
cccagegeat
ctcggatagt
tgctgecttg
crtgtgtgta
cagcatccec
cctgctatcc
gggctecgece
acgggaagta
gaggaacgct
cctgacgaat
cgttggcgag
tagggatatc
cgagacggcet
tcggggetge
cceegattge
accacttcta
ctcttegttt
gttcaatgcce

gaggccectc

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
186G
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180



ccecgtgegeg
gtgttcgtga
ctggtggaca
ttctecatee
aaccacctge
ttcggecgea
atcaaggtga
cgcctgégca
atcctggtge
aagctgeect
gaggactccg
ggcctgaccc
atcggetgga
ctggcectgg
atggacccca
ggcaccgceca
gccatcteca
gacggcgact
gcagcagcag
ccgecacact
tgtgtttgat
ataccacccc
tctacgetgt
gcerrggttt
atgctgatge
117

4656
DNA

<210>
<211>
<212>
<213>

<220>
<223>

ggcgegecca
agtccaageg
gectteggect
gctcctacga
aggagacctc
ccectggagat
accgctaccce
agatcggcat
gcgecaccag
acgaggtgca
acctgaaggt
ccggetggaa
tcctggagag
agtaccgcceg
gcaaggtggg
tcgtgaacgg
ccggcaagac
acaaggacca
ctcggatagt
tgctgecttg
cttgtgtgta
cagcatcccc
cctgetatec
gggctecgcec

acgggaagta

polynucleotide

<400> 117
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gcrgeecgac
cceccgacatg
ggagtccacc
gatcggeacce
cctgaaccac
gtgcaagcge
cgcetgggyce
gggccgegac
cgcctacgece
ccaggagatc
gcacaagttc
cgacctggac
catgcecacce
cgagtgegge
cgtgegetec
cgcecaccgag
cagcaacggce
cgacatcgac
atcgacacac
acctgtgaat
cgcgertttg
ttecctegtt
ctcagegetyg
tgtattctce

gtgggatggg

artificial Sequence

tggagecgec
cacgaccgca
gtgcaggacg
gaccgcaccg
tgcaagagca
gacctgatct
gacaccgtgg
tggctgatcet
atgatgaacc
gtgcccctgt
aaggtgaaga
gtgaaccagc
gaggtgctgg
cgcgactecyg
cagtaccagc
tggcgeccca
aactccgtgt
tacaaggacg
tctggacgcet
atccctgecyg
cgagttgcta
tcatatcget
ctcetgetee
tggtactgca

aacacaaatg

tgctgaccge
agtccaageg
gcctggtgtt
ccagcatcga
ccggcatect
gggtggrtgat
agatcaacac
ccgactgeaa
agaagacccg
tcgtggacag
ccggcgacag
acgtgtccaa
agacccagga
tgctggagag
acctgetgeyg
agaacgcegg
ccatggacta
acgacgacaa
ggtcgtgtga
cttttatcaa
gctgcttgtyg
tgcatcccaa
tgctcactge
acctgtaaac

gaaagctt

pescription of Artificial Sequence: Synthetic

catcaccacc
cecccgacatg
ccgecagtec
gaccctgatg
gctggacggce
caagatgcag
ccgertcage
caccggcgag
cecgeetgtcec
cccegtgatce
catccagaag
cgtgaagtac
gctgtgetce
cgtgaccgec
cctggaggac
cgccaacgge
caaggaccac
gtgactcgag
tggactgttg
acagcctcag
ctatttgcga
ccgcaactta
ccctegeaca

cagcactgca

ggtaccegec tgeaacgcaa gggeagocac ageegetcee acccgacget gaaccgacac

grgettggge goctgocgee tgectgeege atgettgtge tggtgagget gggcagtget

gccatgetga ttgaggcettg gtrtcatcggg tggaagcetta tgtgtgtgct gggettgeat

188

3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4668

60
120
180



gccgggcaat
tccaggtggt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgcecgttg
caatgtggtyg
tgcatggcat
gccaaaccgg
atgctcatgg
acgcaatgca
gccaccctte
cacattcatt
atggaatgcg
ccatagtgca
cgcgecaget
gatcagctga
tccegectct
ctgggtggag
cgcecgtgttc
cggcgececty
cgtgcectge
gggcgaggrg
catcatggcc
ccaccaggec
ccaggacgac
gaaggccege
caacatcatyg
ggccgaccge
cgagtgggcec
cgecttctac

atcgacacac

gcgcatggtg
tcaatcgegy
agcaaaggra
aggggtcaag
accaagtgtg
tccaacgtaa
cctggcgaag
agttggcagce
gataggatgc
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggcag
ttgcggggtc
tgcatgectg
ggaccgccag
ttggactgca
cagcaacctg
ttgccegget
agaatatcaa
cgeetgtteg
cgecetgtecg
aacgagctge
gcegecgtge
cccggecagg
gacgccatge
aagcaccgca
ctggacgagg
atgcccgacyg
gtggagaacg
taccaggaca
gaccgcttce
cgectgetyg
tctggacget
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gcaagagggc
cagccagagg
gcagtttgcec
tgcaaacacg
tgcgagecag
ccatgagctg
acacatggtg
aggctcagec
aagtggagceg
gcaggagege
gtgtccacac
cgctgacgtc
cagaggagge
gcgeeecage
gagaagcgag
gctagcagcea
tttgggtagy
tecegtygggt
cgcgaagtag
tgatcgagcea
gctacgacty
ccecagggecg
aggacgaggc
tggacgtggt
acctgetgte
gccgectgea
tcgagegege
agcaccaggg
gcgaggacct
geegetretc
tcgeectgge
tggtgctgta
acgagttert
ggtcgtgtga

ggcagcactt
gatttcagat
agaatgatcg
ggcatgceac
catcgecgec
atcaacactg
tgcggatgct
atgcactgga
aataccaaac
atgcgaaggg
tgtcaccagg
ccttgacggce
ggcagcagag
cagcggtgat
gctggggect
aaggcgectce
gcggeegget
cceceegtgec
gcgeectect
ggacggectc
ggcccageag
cccegtgetg
cgceegeety
gaccgaggcec
ctcccaccty
cacccrggac
ccgcacecge
cctggeecce
ggtggrgacc
cggcttcatc
cacccgegac
cggcatcgece
ctgacaattg
tggactgttg

189

gctggagetg
gatcgcgegt
gttcagctgt
agcacgggea
tggctgtttc
caatcatcgg
gccggetget
tggcagctyg
ccretggetg
actggcccca
cccgcaager
gctcctetey
€ggcggeage
gcgctgatec
ttgggcetggt
ccctactecg
gtttcttteg
gatgaaatcg
ttctgetege
cacgcegget
accatcggcet
ttcgtgaaga
tcctggetgg
ggccgegact
gceececgecy
ccecgecacct
atggaggccg
gccgagetgt
cacggcgacyg
gactgcggec
atcgccgagg
gccecccgact
gcagcagcag

ccgccacact

ccgeggtygec
acaggttgag
taatcaatgce
ccggggagtg
agctacaacg
gcgggegtoga
gcectgetgeg
gctgccactg
cttgctgggt
tgcacgecat
ttgcagaacc
ggtgtgggaa
4gCcgygcgggy
caaacgagtt
gcagecegea
catcgatgtt
tgttgcaaaa
tgtgcacgce
cctetetecyg
ccceecgeegyce
gctecgacge
ccgacctgte
ccaccaccgyg
ggctgctget
agaaggtgtc
gccecttega
gcctggtgga
tcgeeegect
cctgectygec
gcctgggegt
agcrgggegg
cccagegeat
ctcggatagt

tgetgectty

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220



acctgtgaat
cgcgerttty
ttccctegtt
ctcagegetg
tgtattctec
gtgggatggg
gaaggtcteg
gcgettggrt
gtggcaggtg
gaattccttt
tcceggeget
atgggcgetc
aaagacatta
cacaggccac
cagtcacaac
gcgatgactg
499gggcgeg
tccaagegec
ttcggectyg
tcctacgaga
gagacctccc
ctggagatgt
cgctacccceyg
atcggcatgg
gccaccageg
gaggtgcacc
ctgaaggtgc
ggctggaacg
ctggagagca
taccgecegey
aaggtgggcy
gtgaacggcg
ggcaagacca

aaggaccacg

atccctgecg
cgagttgcta
tcatatcget
ctectgetcec
tggtactgca
aacacaaatg
cctetgtege
ctregtecat
acaatgatcg
cttgcgetat
gcatgcaaca
cgatgccget
tagcgagcta
tcgagettgr
ccgcaaacac
gcagggececc
ccececgactg
ccgacatgea
agtccaccgt
tcggcaccga
tgaaccactg
gcaagcgcga
ccrggggcga
gcegegactg
cctacgecat
aggagatcgt
acaagttcaa
acctggacgt
tgcccaccga
agtgcggeceg
tgcgctecca
ccaccgagtyg
gcaacggcaa

acatcgacta
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cttttatcaa acagcctcag tgtgtttgat cttgtgrgta

gctgettgtg
tgcatcccaa
tgctcactge
acctgtaaac
gaggatcccg
acctcagegce
tagcgaagceg
gtggagctga
gacacttcca
ccgatgatge
ccagggegag
ccaaagccat
gatcgcactc
tagtatgget
tggggcacgt
gagccgectg
cgaccgceaag
gcaggacggc
ccgeaccgec
caagagcacc
cctgatctgg
caccgtggag
gctgatctec
gatgaaccag
gceectgttc
ggtgaagacc
gaaccagcac
ggtgctggag
cgactccgtg
gtaccagcac
gcgccccaag
ctcegtgtec

caaggacgac

ctatttgcga
ccgcaactta
ccectegeaca
cagcactgca
cgrctcgaac
ggcatacacc
tceggttcac
tggtcgaaac
gcaaaaggta
ttcgacccec
cgctgtttaa
attcaaacac
cgctaagggg
tccgeggeat
cgctecggac
ctgaccgeca
tccaagegec
ctggtgttcc
agcatcgaga
ggcatcctge
gtggtgatca
atcaacaccc
gactgcaaca
aagacccgec
gtggacagcc
ggcgacagca
gtgtccaacg
acccaggagce
ctggagageg
ctgctgegec
aacgecggceg
atggactaca

gacgacaagt

190

ataccacccc
tctacgetgt
gccttggttt
atgctgatge
agagcgcgea
acaataacca
acacgtgeea
gttcacagcec
gggcgggety
cgaagctect
atagccaggce
ctagatcact
gcgectettc
tcaccatgtc
ggccagtege
tcaccaccgt
ccgacatget
gccagtectt
ccctgatgaa
tggacggctt
agatgcagat
gcttcagecg
ccggcgagat
gcctgtecaa
ccgtgatcga
tccagaaggg
tgaagtacat
tgtgeteect
tgaccgccat
tggaggacgg
ccaacggege
aggaccacga

gactcgaggc

cagcatcccc
cctgctatcc
gggctecgec
acgggaagta
gaggaacgct
cctgacgaat
cgttggcgag
tagggatatc
cgagacggct
tcggggctge
cceecgattge
accacttcta
ctcttegttt
ggcgtgeccc
caccegectg
gttcgtgaag
ggtggacagc
cteccatccge
ccacctgeag
cggccgeace
caaggtgaac
cctgggcaag
cctggtgege
gctgeectac
ggactccgac
cctgacccece
cggctggatc
ggccctggag
ggaccccage
caccgcecatc
catctccacc
cggcgactac

agcagcagcet

2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260



cggatagtat
ctgcecttgac
tgtgtgtacg
gcatcccctt
tgctatcect
gctccgecty
gggaagtagt
<210>
<211>
<212>
<213>

<220>
<223>

118
4721
DNA

cgacacactc
ctgtgaatat
cgcttttgeg
ccecregrrtce
cagcgctget
tattctectg

gggatgggaa

polynucleotide

<400> 118
ggtaccegee

gtgcttgggc
gccatgctga
gccgggcaat
tccaggtggr
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgcegttg
caatgtggtg
tgcatggceat
gccaaaccyg
atgctcatgyg
acgcaatgca
gccaccette
cacattcatt
atggaatgcg
ccatagtgca
cgcgecaget

gatcagctga

tgcaacgcaa
gcctgecgec
ttgaggcttg
gcgcatggtg
tcaatcgegy
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggegaag
agttggcagce
gataggatgc
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggcag
ttgcggggtc
tgcatgecty
ggaccgccag
ttggactgea
cagcaacctyg

ttgcecgget
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tggacgctgg
ccetgeeget
agtrgctage
atatcgcttg
ccrgetectg
gtactgcaac

cacaaatgga

Artificial Sequence

gggcagccac
tgcetgecge
gttcatcggg
gcaagaggge
cagccagagg
gcagttrtgec
tgcaaacacg
tgcgagccag
ccatgagetg
acacatggtg
aggctcagec
aagtggagcg
gcaggagcge
gtgtccacac
cgctgacgtce
cagaggcggce
gcgeeccage
gagaagcgag
gctagcagea
tttgggtggy
tccegtgggt

cgcgaagtag

tcgtgtgatg
tttatcaaac
tgcttgtgct
catcccaacce
ctecactgecc
ctgtaaacca

aagctt

agccgetccee
atgcttgtge
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgccac
catcgecgec
atcaacactg
tgcggatget
atgcactgoga
aataccaaac
atgcgaaggg
tgtcaccagg
ccttgacgge
ggcagcagag
cagcggtgat
gctggggect
aaggcgecetc
gcggeeggcet
ccceegtgec

gcgeectect

191

gactgttgec
agcctcagry
atttgcgaat
gcaacttatc
ctcgeacage

gcactgcaat

pescription of Artificial Sequence: Synthetic

acccgeeget
tggtgaggct
tgtgtgtgct
gctggagctg
gatcgcgegt
gttcagctgt
agcacgggca
tggctgtrtc
caatcatcgg
gccggetget
tggcagctgg
cctctggetg
actggcccca
cccgcaaget
gctcctcteg
€ggcggeage
gcgetgatece
ttgggctggt
ccctactecy
gtttctttcg
gatgaaatcg

ttctgctege

gccacacttg
tgtttgatct
accaccccca
tacgcetgtec
cttggtttgy

gctgatgeac

gaaccgacac
gggcagtgct
gggcttgeat
ccgeggtgec
acaggttgag
taatcaatgc
€cggggagtg
agctacaacg
gcgggegtga
gcctgetgeg
gctgccactg
cttgctgggt
tgcacgccat
ttgcagaacc
ggtgtgggaa
agcggegygyg
caaacgagrt
gcagcccgea
catcgatgtt
tgttgcaaaa
tgtgcacgece

ccrctetecy

4320
4380
4440
4500
4560
4620
4656

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320



tcecgectet
ctgggtggag
cgeegtgrtce
cggecgeecty
cgtgcectge
g9ggcgaggtyg
catcatggec
ccaccaggec
ccaggacgac
gaaggccogce
caacatcatg
ggcegaccgce
cgagtgggec
cgcctrctac
atcgacacac
acctgtgaat
cgegettttg
trecectegtt
ctcagegetg
tgtattctec
gtgggatggg
gaaggtctcg
gcgettggtt
gtggcaggtyg
gaattccttt
tccecggeget
atgggcgcetc
aaagacatta
cacaggceceac
cagtcacaac
ccatgaaggce
tgcagctgcg
gctacaccga

ccatcttcag

agaatatcaa
cgcectgtteg
cgectgtecy
aacgagctgce
gccgeegtge
cccggecagy
gacgccatge
aagcaccgca
ctggacgagg
atgcccgacg
gtggagaacg
taccaggaca
gaccgcttec
cgcetgetgg
tctggacgct
atccctgecg
cgagttgcta
tcatatcget
ctectgetee
tggtactgea
aacacaaatg
cctectgtege
cttcgtccat
acaatgatcg
cttgcgetat
gcatgcaaca
cgatgccget
tagcgagcta
tcgagctrtgt
ccgcaaacgg
cgtgatgctg
cgccggeaac
gagcctgaag

cgcegecgag
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tgatcgageca
gctacgactg
cccagggecg
aggacgaggc
tggacgtggt
acctgetgtce
gcecgectgea
tcgagegege
agcaccaggg
gcgaggacct
gcegettete
tcgeectgge
tggtgctgta
acgagttctt
ggtcgtgtga
cttttatcaa
gctgettotg
tgcatcccaa
tgctcactgce
acctgtaaac
gaggatcccg
acctcagegce
tagcgaageg
gtggagctga
gacacttcca
ccgatgatge
ccagggcgag
ccaaagccat
gatcgcactc
cgcgecatgg
gcecgegacy
gcecccacct
cgectgeeeg

aagcagtgga

ggacggcctce
ggcccagcag
ceceegtgety
cgeeegecty
gaccgaggcc
ctceccacctg
caccctggac
ccgeacccge
cecrggecccee
ggtggtgacc
cggcttcatce
cacccgegac
cggcatcgcc
ctgacaattg
tggactgrtg
acagcctcag
ctattigcga
ccgcaactta
cecectegeaca
cagcactgca
cgtctegaac
ggcatacacc
tceggtteac
tggtcgaaac
gcaaaaggta
ttcgacccec
cgctgtttaa
attcaaacac
cgctaaggyg
ccaccaccag
gccgeggeat
ccctgaagat
actggrccat

ccaacctgga

192

cacgccgget
accatcggcet
ttcgtgaaga
tcctggetgg
ggccgegact
gceeceegecy
ccegecacct
atggaggccg
gccgagetgt
cacggcgacyg
gactgcggec
atcgccgagy
gcccecgact
gcagcagcag
ccgccacact
tgtgtttgat
ataccaccec
tctacgergt
gccttggret
atgctgatgce
agagcgegea
acaataacca
acacgtgeca
gttcacagec
gggcgggcty
cgaagctcct
atagccagge
ctagatcact
gcgectette
cctggectec
gaagccecge
gatcaacggc
gctgttcgec

gtggaageece

cceeegeege
gctecgacge
ccgacctgtce
ccaccaccgg
ggctgetget
agaaggtgtc
gccecttega
gccrggtgga
tcgecegect
cctgectgec
gcctgggegt
agctgggegg
cccagegeat
ctcggatagt
tgctgectty
cttgtgtgta
cagcatccce
cctgetatce
gggcteegec
acgggaagta
gaggaacgct
cctgacgaat
cgtrggcgag
tagggatatc
cgagacggct
tcggggctge
cccecgattge
accacttcta
ctecrtegrtt
gcettetget
agctccgace
accaagttca
gtgatcacca

aagcccaage

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360



tgccccaget
ccatccgcetc
acatgcagga
gcaccaccct
cegtggagey
gcggcaacaa
tgaccecgetg
tccecgacga
acgacgagat
gcctgacceece
tggcctgggt
tcaccctgga
tgagcggegy
gcagcgaggt
gcatcagegt
acaaggacca
cagctcggat
acttgetgec
gatcttgtgt
ccccageatce
tgtcctgeta
tttgggctcc
tgcacgggaa
<210>
<211>
<212>
<213>

<220>
<223>

119
4650
DNA

gcrggacgac
ctacgaggtg
ggccaccctg
ggagatgtcc
ctaccccacc
cggcatgege
cacctecectyg
ggtgcgegge
caagaagctg
ccgetggaac
gttcgagacc
gtaccgecgce
cagctccgag
gctgegegece
gatccccgec
cgacatcgac
agtatcgaca
ttgacctgtyg
gtacgcgett
ccetteecte
tccecteageg

gcctgtattce

gtagtgggat

polynucleotide

<400> 119
ggtacccgece

gtgcttgggce
gccatgctga
gccgggeaat

tccaggtggt

tgcaacgcaa
gcetgecgec
ttgaggcrtyg
gcgcatggtg
tcaatcgeyg
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cactteggece
ggccecgace
aaccacgeca
aagcgcgacc
tggggcgaca
cgcgacttcc
agcgtgetga
gagatcggec
cagaagctga
gacctggacg
gtgcccgaca
gagtgcaccc
gccggectgg
cgcaccgagt
gagccecgeg
tacaaggacg
cactctggac
aatatccctg
ttgcgagttg
gtttcatatc
ctgctectge
tcctggtact

gggaacacaa

Artificial Sequence

gggcagecac
tgcctgeege
gttcatcggy
gcaagagggce
cagccagagg

tgcacggcct
gcagcacctc
agagcgtgog
tgatgtgggt
ccgtggaggt
tggtgcgcga
tgaacacccg
ccgecttcat
acgactccac
tgaaccagca
gcatcttcga
gcgacteccgt
tgtgcgacca
ggcgecccaa
tgatggacta
acgacgacaa
gctggtcgtg
ccgcttttat
ctagctgett
gcttgcatcc
tcctgetcac
gcaacctgta

atggaaagct

agccgetace

atgecttgtge

tggaagctta

ggcagcactt

gatttcagat

193

ggtgttccge
catcctggece
catcctggge
ggtgcgecge
ggagtgctgg
crgcaagace
cacccgeege
cgacaacgtg
cgccgactac
cgtgaacaac
gtcccaccac
gctgegeage
cctgcetgeag
gctgaccgac
caaggaccac
gtgatgactc
tgatggactg
caaacagcct
gtgctatttg
caaccgcaac
tgccectege
aaccagcact

t

Description of Artificial Sequence: Synthetic

acccgecget
tggtgaggct
tgtgtgtgct
gctggagcetyg
gatcgcgegt

cgcacctteg
gtgatgaacc
gacggcettcg
acccacgtgg
atcggegeca
ggcgagatcc
ctgagcacca
gccgtgaagg
atccagggcyg
ctgaagtacg
atcagctcct
ctgaccaccg
ctggagggcy
tcctteegeg
gacggcgact
gaggcagcag
ttgcegecac
cagtgtgttt
cgaataccac
tratctacgce
acagccttgg

gcaatgctga

gaaccgacac
gggcagtgct
gggcttgeat
ccgeggtgec

acaggttgag

3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4721

60
120
180
240
300



cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgcecgttg
caatgtggtg
tgcatggeat
gccaaaccgg
atgctcatgg
acgcaatgea
gccaccctte
cacattcatt
atggaatgcg
ccatagtgca
cgcgccaget
gatcagctga
tccegectet
ctgggtrggag
cgeegrgttce
cggegecectyg
cgtgceectge
gggcgaggtyg
catcatggece
ccaccaggec
ccaggacgac
gaaggccegce
caacatcatg
ggccgaccgce
cgagtgggcec
cgcettctac
atcgacacac
acctgtgaat

cgcgettttg

agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggcgaag
agttggcagce
gataggatgc
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggcag
ttgeggggtc
tgcatgcctyg
ggaccgecag
ttggactgca
cagcaacctg
ttgccegget
agaatatcaa
cgecctgrteg
cgectgtecg
aacgagctge
gccgeegtge
ccecggecagy
gacgccatge
aagcaccgea
ctggacgagg
atgcccgacy
gtggagaacg
taccaggaca
gaccgcttec
cgcetgetgy
tctggacget
atccctgecg

cgagttgcta
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gcagtttgcec
tgcaaacacyg
tgcgagecay
ccatgagctyg
acacatggtg
aggctcagec
aagtggagceg
gcaggagegce
gtgtccacac
cgetgacgtce
cagaggcgge
gcgecccage
gagaagcgag
gctageagea
tttgggtggy
tccecgtgggt
cgcgaagtag
tgatcgagca
gctacgactg
cccagggecg
aggacgaggc
tggacgtggt
acctgetgtce
gccgectgea
tcgagegege
agcaccaggg
gcgaggacct
gccgettete
tcgeeetgge
tggtgctgta
acgagttctt
ggtcgtgtga
cttttatcaa

gctgcttgty

agaatgatcg
ggcatgccac
catcgeegec
atcaacacty
tgcggatgcet
atgcactgga

aataccaaac

-atgcgaaggg

tgtcaccagg
ccttgacgge
ggcagcagag
cagcggtgat
gctggggect
aaggegectce
gcggeeggcet
cceeecgtgec
gcgeectect
ggacggcctce
ggcecageag
ccecegtgetg
cgeecgectg
gaccgaggec
ctccecacctyg
caccctggac
ccgecaccege
cetggeeccec
ggtggtgacc
cggcttecatc
caccegegac
cggcatcgec
ctgacaattg
tggactgttg
acagcctcag

ctatttgcga

194

gttcagctgt
agcacgggcea
tggctgtttc
caatcatcgy
gceggetget
tggcagetgy
cctetggety
actggeccca
ccecgcaaget
gctectetcy
cggcggeage
gcgetgatcc
ttgggctggt
ccetactecy
gtttcttteg
gatgaaatcg
ttetgetege
cacgcegget
accatcggcet
ttcgtgaaga
tcctggetag
ggccgegact
gceeeegecy
ccegecacct
atggaggccyg
gccgagetgt
cacggcgacy
gactgcggec
atcgcecgagg
gcececgact
gcagcagcag
ccgecacact
tgtgtttgat

ataccacccc

taatcaatgce
c€cggggagtyg
agctacaacg
gcgggegtga
gcetgetgeg
gctgecactg
crtgetgygt
tgcacgecat
ttgcagaacc
ggtgtgggaa
agcggegggg
Ccaaacgagtt
gcagcecgea
catcgatgtt
tgttgcaaaa
tgtgcacgec
ccretetecy
cceeegeege
gctcecgacge
ccgacctgtce
ccaccaceqg
ggctgetget
agaaggtgtc
gcceccttega
gcctggtgga
tcgeecgect
cctgeetgec
gcctgggegt
agctgggegy
cccagegeat
ctcggatagt
tgctgecttg
cttgtgtgta

cagcatcecc

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1260
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340



ttccctegtt
ctcagcgetyg
tgtattctec
gtgggatggyg
gaaggtcteg
gcgettggtt
gtggcaggtyg
gaattccttt
tcccggeget
atgggcgctc
aaagacatta
cacaggccac
cagtcacaac
ggtgtctccce
gagagcgggc
gcegecgaga
ctggacgacc
tacgaggtgg
gccaccctga
gagatgtcca
taccccacct
ggcatgcgec
acctcectga
gtgcgcggceg
aagaagctgce
cgctggaacyg
ttcgagaccyg
taccgeegeg
agctccgagg
ctgcgegecc
atcceegeeg
gacatcgact
gtatcgacac

tgacctgtga

tcatatcget
ctecctgetec
tggtactgca
aacacaaatg
cctetgtege
cttcgtecat
acaatgatcg
cttgcgetat
gcatgcaaca
cgatgccget
tagcgagcta
tcgagettgr
ccgcaaacac
Ttrceccggece
gcgeecccga
agcagtggac
acttcggect
gceecgaccyg
accacgccaa
agcgecgacct
ggggcgacac
gcgacttect
gcgtgetgat
agatcggecc
agaagctgaa
acctggacgt
tgcccgacag
agtgcacccy
ccggectggt
gcaccgagtg
agccccgegt
acaaggacga
actctggacg

atatccctgc
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tgcatcccaa
tgcteactge
acctgtaaac
gaggatcccg
acctcagege
tagcgaageg
gtggagctga
gacacttcca
ccgatgatge
¢cagggcgayg
ccaaagccat
gatcgcactc
tagtatgacg
cagggtcgeg
ctggtccatg
caacctggag
gcacggcctg
cagcacctcc
gagcgtggge
gatgtgggtg
cgtggaggtrg
ggtgcgcegac
gaacacccge
cgcctrcatce
cgactccacc
gaaccagcac
catcttegag
cgactccgtg
gtgcgaccac
gcgeeecaag
gatggactac
cgacgacaag
ctggtcgtgt

cgcttttatc

ccgcaactta
ccctegeaca
cagcactgca
cgtctcgaac
ggcatacacc
tccggttcac
tggtcgaaac
gcaaaaggta
ttcgaccccce
cgctgtttaa
attcaaacac
cgctaagggg
ttcggggteg
gtgcgegecc
ctgttcgecg
tggaagccca
gtgttccgece
atcctggecg
atcctgggeg
gtgcgecgea
gagtgctgga
tgcaagaccg
accecgeegece
gacaacgtgg
gccgactaca
gtgaacaacc
tcccaccaca
ctgcgeagec
ctgctgcage
ctgaccgact
aaggaccacg
tgatgactcg
gatggactgt

aaacagccte

195

tctacgetgt
gccttggttt
atgctgatgc
agagcgcgea
acaataacca
acacgtgceca
gttcacagcc
gggcgggctyg
cgaagctect
atagccaggc
ctagatcact
gcgecrettce
cceteecgge
agtcggcegag
tgatcaccac
agcccaaget
gcaccttcge
tgatgaacca
acggettegg
cccacgtggce
tcggegecag
gcgagatcct
tgagcaccat
ccgtgaagga
tccagggegg
tgaagtacgt
tcagectectt
tgaccaccgt
tggagggcgg
ccttecegegg
acggcgacta
aggcagcage
tgcegecaca

agtgtgtttg

cctgetatece
gggctecgec
acgggaagta
gaggaacgct
cctgacgaat
cgrtggcgag
tagggatatc
cgagacgget
tcggggetge
ccececgattge
accacttcta
ctcttegttt
catgggccge
tcaggttttg
catcttcage
gccccagety
catcecgetec
catgcaggag
caccaccctg
cgtggagege
cggcaacaac
gacccgetge
ccccgacgag
cgacgagatc
cctgaceeec
ggcctgggtg
caccctggag
gagcggegge
cagcgaggtyg
catcagcgtg
caaggaccac
agctcggata
cttgctgect

atctrgtgtg

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380



tacgegettt
cctteectey
cceteagege

cctgtattct

tagtgggatg

<210>
<211>
<212>
<213>

120
4653
DNA

<220>
<223>

tgcgagttge
tttcatatcg
tgctcctget
cctggtactg

ggaacacaaa

polynucleotide

<400> 120
ggtacccgece

grgcttgggce
gccatgetga
gccgggeaat
tccaggtggt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgcegttg
caatgtggtg
tgcatggeat
gccaaaccgg
atgctcatgg
acgcaatgca
gccacccttc
cacattcatt
atggaatgcg
ccatagtgcea
cgcgecaget
gatcagctga
teecgectet

ctgggtggag

tgcaacgcaa
gcctgecgec
ttgaggcttg
gcgcatggtg
tcaatcgcgy
agcaaaggta
aggggtcaag
accaagtgtyg
tccaacgtaa
cctggcegaag
agttggcagce
gataggatgc
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggcag
ttgcggggtc
tgcatgectg
ggaccgccag
ttggactgca
cagcaacctyg
ttgeccgget
agaatatcaa

cgcetgttcg
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tagctgetty
cttgcatccc
cctgetcact
caacctgtaa

tggaaagcett

artificial Sequence

gggcagccac
tgectgeege
gttcatcggg
gcaagagggce
cagccagagg
gcagtrttgece
tgcaaacacg
tgcgagecag
ccatgagctyg
acacatggtg
aggctcagec
aagtggagcg
gcaggagego
gtgtccacac
cgctgacgtc
€agaggcggce
gcgeeccage
gagaagcgag
gctagcagea
tttgggtggg
tccogtgggt
cgcgaagtag
tgatcgagea

gctacgactg

tgctatttge
aaccgcaact
gcecectegea

accagcactg

agccgetecce
atgcttgtge
tggaagctta
ggcagcactt
gatttcagat
agaatgatcyg
ggcatgeeac
catcgeegec
atcaacactg
tgcggatget
atgcactgga
aataccaaac
atgcgaaggg
tgtcaccagg
ccttgacgge
ggcagcagag
cagcggtgat
gctggggect
aaggegecte
gcggeeggcet
ceeeegrgec
gcgecectect
ggacggectc

ggcccageag

196

gaataccacc
tatctacgcet
cagcettggt

caatgctgat

Description of Artificial Sequence: Synthetic

acccgeeget
tggtgaggct
tgtgtgtgct
gcrggagetyg
gatcgegegt
gttcagctgt
agcacgggea
tggctgttte
caatcatcgg
gccggetget
tggcagctgg
cctctggetg
actggcccca
cccgeaaget
gcrecteteg
cggcggeage
gcgctgatcc
ttgggctggt
ccctacteceg
gtttctttcg
gatgaaatcg
ttctgctege
cacgecegygct

accatcgget

cceageatcc
gtcctgetat
ttgggctccy

gcacgggaag

gaaccgacac
gggcagtgcet
gggcttgeat
ccgeggtgec
acaggttgag
taatcaatgc
ccggggagty
agctacaacg
gcgggegtga
gcetgetgeg
gctgccactg
cttgctgggt
tgcacgeeat
ttgcagaacc
ggtgtgggaa
agcggcgggg
caaacgagrtt
gcagcceegea
catcgatgtt
tgttgcaaaa
tgtgcacgec
cctetetecey
cceceegeege

gctecgacyge

4440
4500
4560
4620
4650

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440



cgccgtgttc
cggegeecty
cgtgeeetge
gggcgaggtg
catcatggcc
ccaccaggece
ccaggacgac
gaaggcccge
caacatcatg
ggccgaccyce
cgagrgggee
cgecttctac
atcgacacac
acctgtgaat
cgcgertttg
ttcectegtt
ctcagcgetg
tgtattctec
gtgggatggg
gaaggtctcg
gcgettggtt
gtggcaggtg
gaattccttt
tcceggeget
atgggegetc
aaagacatta
cacaggcceac
cagtcacaac
ccteecgttea
gcgettegtg
agcgeegeeg
ctgctggacy
tcctacgagg

gaggccaccec

cgeetgreceg
aacgagctge
geegeegtoe
ccecggecagg
gacgccatge
aagcaccgcea
ctggacgagg
atgcccgacg
gtggagaacg
taccaggaca
gaccgetree
cgeetgergg
tctggacgcet
atccetgecg
cgagttgcta
tcatatcgcet
ctcctgetec
tggtactgca
aacacaaatg
cctectgtege
cttcgtcceat
acaatgatcg
cttgcgctat
gcatgcaaca
cgatgccgcet
tagcgagcta
tcgagcttgt
ccgeaaacac
cgatcgggac
ggcgegeccc
agaagcagtg
accacttegg
tgggeeecega

tgaaccacgc
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ccecagggecg
aggacgaggce
tggacgtggt
acctgetgte
gccgectgea
tcgagegege
agcaccaggg
gcgaggacct
gccgettete
tecgeeotygge
tggtgctgta
acgagttctet
ggtcgtgtga
cttttatcaa
gctgcettgtyg
tgcatcccaa
tgctecactge
acctgtaaac
gaggatcceyg
acctcagegce
tagcgaagceg
gtggagctga
gacacttcca
ccgatgatge
ccagggegag
ccaaagccat
gatcgcactc
tagtatggct
gctgegceaag
cgactggtcc
gaccaacctg
cctgeacgge
ccgcageacce

caagagcgtg

cccegtgety
cgcecegecty
gaccgaggec
ctcccacctg
caccctggac
ccgcacccge
cctggecccc
ggtggtgacc
cggcttcatc
caccegegac
cggcatcgec
ctgacaattyg
tggactgttg
acagcctcag
ctatttgcga
ccgcaactta
ccctegeaca
cagcactgca
cgtctcgaac
ggcatacacc
tccggttcac
tggtcgaaac
gcaaaaggta
ttcgacccee
cgctgtttaa
attcaaacac
cgctaagggg
atcaagacga
gccatccccy
atgcrgtteg
gagtggaagce
ctggtgttcc
tccatcctygy

ggcatcctyg

187

ttcgtgaaga
tcetggetgg
ggccgegact
gcceecgecy
cccgecaccet
atggaggccg
gccgagetgt
cacggcgacg
gactgcggec
arcgcegagy
gcceecgact
gcagcagcag
ccgecacact
tgtgtttgat
ataccacccc
tctacgetgt
gccrtggttt
atgctgatgc
agagcgegea
acaataacca
acacgtgeca
gttcacagcec
gggcgggety
cgaagctect
atagccaggc
ctagatcact
gcgectettc
acaggcagec
cgcactgttt
ccgtgatcac
ccaagcccaa
gccgeacctt
ccgtgatgaa

gcgacggett

ccgacctgrc
ccaccaccgg
ggctgctgey
agaaggtgtc
gcececttega
gcerggrgga
tcgeecegect
cctgectgcece
gcctgggegr
agectgggegg
cccagegeat
ctcggatagt
tgctgecttyg
cttgtgtgta
cagcatcccce
cctgctatcec
gggereegec
acgggaagta
gaggaacgct
cctgacgaat
cgtrggcgag
tagggatatc
cgagacggct
tcggggetgce
ccccgattge
accacttcta
ctcertegttt
tgtggagaag
cgagcgetcg
caccatcttc
gctgcccceag
cgcecateege
ccacatgcag

cggcaccacc

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480



ctggagatgr
cgctacccca
aacggcatge
tgcacctecce
gaggtgcgag
atcaagaagc
ccccgetgga
gtgttcgaga
gagtaccgec
ggcagctceg
gtgcrgcegey
gtgatccccy
cacgacatcg
atagtatcga
ccttgacctg
gtgtacgcge
tccecttece
tatccctcag
ccgectgtat
aagtagtggg
<210> 121

<211> 4653
<212> DNA

ccaagcgega
cctggggega
gccgegactt
tgagcgtgcet
gcgagatcgg
tgcagaagcet
acgacctgga
ccgtgeccga
gcgagtgeac
aggccggcect
ccegeaccga
ccgageeecy
actacaagga
cacactctgg
tgaatatccce
ttttgcgagt
rcgtttcata
cgctgetect
tctectggta

atgggaacac
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cctgatgtgg
caccgtggag
cctggtgege
gatgaacacc
cececgectic
gaacgactcc
cgtgaaccag
cagcatcttc
ccgegactec
ggtgtgcgac
gtggcgeecc
cgtgatggac
cgacgacgac
acgctggteg
tgccgetttt
tgctagetge
tcgettgeat
gctectgetce
ctgcaacctyg

aaatggaaag

<213> artificial Sequence

<220>

gtggtgcgcec
gtggagtgct
gactgcaaga
cgcacccgec
atcgacaacg
accgecgact
cacgtgaaca
gagtcccacc
gtgctgegea
cacctgetge
aagctgaccy
tacaaggacc
aagtgatgac
tgtgatggac
atcaaacagce
ttgtgctatt
cccaaccgea
actgccectc
taaaccagca

ctt

gcacccacgt
ggatcggege
ccggcgagat
gcctgageac
tggccgtgaa
acatccaggg
acctgaagta
acatcagctc
gcctgaccac
agctggaggg
actcctteeg
acgacggcga
tcgaggeage
tgttgccgec
ctcagtgtgt
tgcgaatacc
acttatctac
gcacagcectt

ctgcaatget

<223> pescription of Artificial Sequence: Synthetic
polynucleotide

<400> 121
ggtacccgec

gtgctiggge
gccatgctga
gccgggeaat
tccaggtggt
cagcagtgtc
cagcaagaga

gaatggcacc

tgcaacgcaa
gcetgeegece
ttgaggcttg
gcgeatggtg
tcaatcgegg
agcaaaggta

aggggtcaag
accaagtgtg

gggcagcceac
tgcctgeege
gttcatcggg
gcaagagggc
cagccagagg
gcagtttgcec
tgcaaacacg

tgcgagecag

agcegetecee
atgcttgtgc
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgccac

catcgecgec

198

acccgceget
tggtgaggcet
tgtgtgtgct
gctggagetg
gatcgcgegt
gttcagctgt
agcacgggea

tggetgttte

ggccgtggag
cagcggcaac
cctgaccege
catccccgac
ggacgacgag
cggecergace
cgtggeetgg
cttcaccctyg
cgtgagcgge
cggcagcgag
cggcatcagce
ctacaaggac
agcagctcgg
acacttgctg
ttgatctigt
acccccagea
gctgtectge
ggttrgggct
gatgcacggg

gaaccgacac
gggcagtgct
gggcttgeat
ccgeggtgec
acaggttgag
taatcaatgc
ccggggagtyg

agctacaacg

3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4653

60
120
180
240
300
360
420
480



gcaggagtca
tgcaagcatg
cacgecgttg
caatgtggtg
tgcatggeat
gccaaaccgg
atgctcatgg
acgcaatgea
gccacccttc
cacattcatt
atggaatgcg
ccatagtgea
cgcgecaget
gatcagctga
tccegectcet
ctgggtggag
cgcegtgtte
cggcgeectyg
cgtgccctge
gggcgaggtg
catcatggcc
ccaccaggcec
ccaggacgac
gaaggcecge
caacatcatg
ggccgaccge
cgagtgggec
cgeettetac
atcgacacac
acctgtgaat
cgcgettttg
ttcectegtt
ctcagegetg

tgtattctcc

tccaacgtaa
cctggcgaag
agttggcagce
gataggatgc
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggeag
ttgcggggrc
tgcatgectg
ggaccgecag
ttggactgca
cagcaacctg
ttgcccgget
agaatatcaa
cgectgttcg
cgcctgtecyg
aacgagctyge
gcegeegtge
cceggecagg
gacgccatgce
aagcaccgea
ctggacgagg
atgcccgacg
gtggagaacyg
taccaggaca
gaccgettec
cgcetgetgg
tctggacget
atcectygecg
cgagttgcta
tcatatcgcet
ctcectgetec

tggtactgea
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ccatgagetg
acacatggtg
aggctcagec
aagtggagcg
gcaggagege
gtgtccacac
cgctgacgtc
cagaggegge
gcgeeecage
gagaagcgag
gctagcagea
tttgggtygg
tccegtgggt
cgcgaagtag
tgatcgagca
gctacgactg
cccagggecg
aggacgaggc
tggacgtggt
acctgetgtce
gccgectgea
tcgagegege
agcaccaggg
gcgaggacct
gcegettetc
tcgecctgge
tggtgctgta
acgagttctt
ggtcgtgtga
cttttatcaa
gctgettgtg
tgcatcccaa
tgctcactge

accrgtaaac

atcaacactyg
tgcggatget
atgcactgga
aataccaaac
atgcgaaggg
tgtcaccagg
ccttgacggce
ggcagcagagy
cagcggtgat
gctggggect
aaggcgecetce
gcggeegget
cccecgtgec
gcgecectect
ggacggcctc
ggcccageag
ccecegtgetg
cgcccgecty
gaccgaggec
ctcccacctg
caccctggac
ccgeacccge
cctggeccec
ggtggtgacc
cggcttcatc
cacccgegac
cggcatcgec
ctgacaattg
tggactgtty
acagcctcag
ctatttgcega
ccgcaactta
ccctegeaca

cagcactgca

199

caatcatcgg
gccggetgcet
tggcagetgyg
cctctggcty
actggeececa
ccecgeaaget
gctecteteyg
€ggeggeage
gcgctgatec
ttgggctggt
ccetactecg
gtrrctttcg
gatgaaatcg
ttectgetege
cacgccggcet
accatcggcet
ttcgtgaaga
tcctggetgg
ggccgegact
gceeeegecy
ccegccacct
atggaggccg
gccgagergt
cacggcgacy
gactgeggec
atcgecgagyg
gccceegact
gcagcagcag
ccgecacact
tgtgtttgat
ataccacccec
tctacgetgt
gccrtggrtt

atgectgatge

gcgggegtga
gcctgetgeyg
gctgecactg
cttgctgggt
tgcacgccat
ttgcagaacc
ggtgtgggaa
agrggrgggg
caaacgagtt
gcageceegea
catcgatgtt
tgttgcaaaa
tgtgcacgcc
ccrecteteeg
ceceeegecge
gctccgacgce
ccgacctgtc
ccaccaccgy
ggctgectget
agaaggtgtc
gcececttega
gcctggtgga
tcgeecegect
cergeetgec
gcctgggegt
agctgggegy
ccecagegeat
ctcggatagt
tgctgecttg
cttgtgtgta
cagcatcccc
ccrgetatcce
gggctecgec

acgggaagta

540

600

660

720

780

840

900

960
1620
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520



gtgggatggg
gaaggtctceg
gcgertggrt
gtggcagygtg
gaattccttt
tceeggeget
atgggegetc
aaagacatta
cacaggccac
cagtcacaac
cgctgeggeg
ccecgtgegey
agegeegeey
ctgctggacy
tcctacgagg
gaggccaccc
ctggagatgt
cgctacceca
aacggceatgce
tgcacctece
gaggtgcgeg
atcaagaagc
ccecegetgga
gtgttcgaga
gagtaccgcec
ggcagctecg
gtgctrgegeg
gtgatccccg
cacgacatcg
atagtatcga
ccttgacctg
gtgtacgcgce
tccccttece

tatccctcag

aacacaaatyg
cctetgtege
cttecgrecat
acaatgatcg
cttgcgetat
gcatgcaaca
cgatgccget
tagcgagcta
tcgagettgt
ccgcaaacac
acctgegteg
ggcgegeecc
agaagcagtg
accacttcgg
tgggccccga
tgaaccacgce
ccaagcgcega
cctggggcga
gccgegactt
tgagegtget
gcgagatcgg
tgcagaaget
acgacctgga
ccgtgeccga
gcgagtgeac
aggecggect
cccgeaccga
ccgageceecy
actacaagga
cacactctgg
tgaatatcce
ttttgcgagt
tcgtttcata

cgctgetect
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gaggatcccg
acctcagege
tagcgaagceg
gtggagctga
gacacttcca
ccgatgatgce
ccagggegag
ccaaagccat
gatcgceactc
tagtatggcec
ctcggegoge
cgactggtcc
gaccaacctyg
cctgcacgge
ccgeageacce
caagagcgtyg
cctgatgtgg
caccgtggag
cctggtgege
gatgaacacc
cceegecttce
gaacgactcc
cgtgaaccag
cagcatcttc
ccgegactec
ggrgtgcgac
gtggcgeccc
cgtgatggac
cgacgacgac
acgetggteg
tgeegetttt
tgctagetge
tcgettgeat

gctectgetc

cgtctegaac
ggcatacacc
tcecggttcac
tggtcgaaac
gcaaaaggta
ttcgaccccee
cgctgtttaa
attcaaacac
cgctaagggy
accgcatrcca
teegggeeec
atgctgttcyg
gagtggaagce
ctggtgttcc
tccatectgg
ggcatcctygg
gtggtgcgec
gtggagtgct
gactgcaaga
cgecacccgec
atcgacaacg
accgecgact
cacgtgaaca
gagtcccacc
gtgctgegea
cacctgctge
aagctgacceg
tacaaggacc
aagtgatgac
tgtgatggac
atcaaacagc
ttgtgctatt
cccaaccgea

actgceectce

200

agagcgcegea
acaataacca
acacgtgcca
grtcacagcec
gggcgggetg
cgaagctect
atagccagge
ctagatcact
gcgectette
crttctegge
ggcgeecage
ccgtgatcac
ccaageecaa
gccgcacctt
ccgtgatgaa
gcgacggctt
gcacccacgt
ggatcggege
ccggcgagat
gcctgageac
tggccgtgaa
acatccaggg
acctgaagta
acatcagctc
gcctgaccac
agctggagag
acteccrtcceg
acgacggcga
tcgaggeage
tgttgeegec
ctcagtgtgt
tgcgaatacc
acttatctac

gcacagectt

gaggaacgcet
cctgacgaat
cgttggcgag
tagggatatc
cgagacgyct
tcggggetgce
cccecgattge
accacttcta
ctcttegttt
gttcaatgcc
gaggcccctc
caccatcttc
gctgeeccag
cgccatccge
ccacatgcag
cggcaccacc
ggccgtggag
cagcggcaac
cctgaccege
catcccegac
ggacgacgag
cggectgace
cgtggectgg
cttcaccctyg
cgtgagegygce
cggcagcgag
cggcatcagce
ctacaaggac
agcagctcgg
acacttgctg
ttgatcttgt
acccccagea
gctgtectge

ggtttgggct

2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
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ccgectgtat tctectggta ctgcaacctg taaaccagca ctgcaatget gatgeacggg

aagtagtggg atgggaacaC aaatggaaag ctt

<210>
<211>
<212>
<213>

122
4647
DNA

<220>
<223>

polynucleotide

<400> 122
ggtacccgcec

gtgcttgggc
gccatgctga
gccgggeaat
tccaggtggt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgccgrtyg
caatgtggtg
tgcatggeat
gccaaaccgg
atgctcatgg
acgcaatgca
gccaccctte
cacattcatt
atggaatgcg
ccatagtgca
cgcgeeaget
gatcagctga
tccegectcet
ctgggtggag
cgcegtgttc
cggcgeectyg

cgtgcectge

tgcaacgcaa
gccrgeegec
ttgaggcettg
gcgcatggty
tcaatcgegy
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggcgaag
agttggcagc
gataggatgc
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggcag
ttgcggggte
tgcatgectg
ggaccgcecag
ttggactgca
cagcaacctg
ttgcccggct
agaatatcaa
cgecrgrteg
cgeetgtecg
aacgagctge

gcecgeegtge

artificial segquence

gggcagccac
tgcectgeege
gttcatcggg
gcaagagggc
cagccagagg
gcagtttgec
tgcaaacacg
tgcgagecag
ccatgagctg
acacatggtg
aggctcagec
aagtggagcg
gcaggagcgce
gtgtccacac
cgctgacgtce
cagaggcggc
gcgeeecage
gagaagcgag
gctagcagea
tttgggtggy
tceegtgggt
cgcgaagtag
tgatcgagca
gctacgactg
cccagggeeg
aggacgaggc
tggacgtggt

agccgetecc
atgcttgrgce
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgccac
catcgeegec
atcaacactg
tgcggatgcet
atgcactgga
aataccaaac
atgcgaaggyg
tgtcaccagg
ccttgacggc
ggcagcagag
cagcggtgat
gctggggcect
aaggcgeete
gcggeegget
cceeegtgec
gcgeectect
ggacggectc
ggcccageag
ccecegtgcty
cgceegecty

gaccgaggcec

201

pescription of Artificial Sequence: Synthetic

acccgecget
tggtgaggcet
tgtgtgtgct
gctggagctyg
gatcgecgcgt
gttcagctgt
agcacgggea
tggctgtttc
caatcatcgg
gceggerget
tggcagctgg
cctetggetg
actggccecca
ccecgeaaget
gcteccteteg
¢ggcggcagce
gcgctgatcc
ttgggctggt
ccctactecyg
gtttcttteg
gatgaaatcg
ttctgetege
cacgcecggcet
accatcgget
ttcgtgaaga
tcetggetgg

ggccgegact

gaaccgacac
gggcagtgct
gggcttgeat
cecgeggtgec
acaggttgag
taatcaatgc
ccggggagty
agctacaacg
gcgggcgtga
gcctgetgey
gctgecactg
cttgctgggrt
tgcacgecat
ttgcagaacc
ggtgtgggaa
4gcggeggygg
caaacgagrtt
gcagccegea
catcgatgtt
tgttgcaaaa
tgtgcacgcec
cctetetecy
cceecegecge
gctccgacge
ccgacctgtc
ccaccaccyy

ggetgerget

4620
4653

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



gggcgaggty
catcatggcec
ccaccaggec
ccaggacgac
gaaggcccge
caacatcatg
ggccgaccge
cgagtgggec
cgcecttctac
atcgacacac
acctgtgaat
cgcgetrtty
ttccctegtt
ctcagegetg
tgtattctcc
gtgggatggg
gaaggtctcy
gcgettggtt
gtggcaggtg
gaattcctrtt
tceceggeget
atgggcgctc
aaagacatta
cacaggccac
cagtcacaac
gcgatgactg
agggggcgeg
gccgagaage
gacgaccact
gaggtgggcc
accctgaacc
atgtccaagc
cccacctgygg

atgcgeegey

cccggecagg
gacgccatgce
aagcaccgca
ctggacgagyg
atgcccgacg
gtggagaacg
taccaggaca
gaccgcttec
cgcctgetygg
tctggacget
atccctgeeg
cgagttgcta
tcatatcget
ctectgetece
tggtactgca
aacacaaatg
ccrergtege
cttcgtecat
acaatgatcg
cttgcgctat
gcatgcaaca
cgatgccgcet
tagcgagcta
tcgagetrgt
ccgcaaacac
gcagggececc
ccececgactg
agtggaccaa
tcggecetgea
ccgaccgeag
acgccaagag
gcgacctgat
gcgacaccgt

acttcctggt
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acctgetgte cteccaccty goceecgecg

gccgectgea
tcgagegege
agcaccaggg
gcgaggacct
gccgettctc
tcgeectgge
tggtgétgta
acgagttctt
ggtcgtgtga
cttttatcaa
gctgcttgty
tgcatcccaa
tgctcactge
acctgtaaac
gaggatcccyg
acctcagegce
tagcgaageg
gtggagctga
gacacttcca
ccgatgatge
ccagggcgag
ccaaagccat
gatcgcactc
tagtatggct
tggggcacgt
gtccatgetg
cctggagtygg
cggcetggty
cacctccatc
cgtgggcatc
gtgggtggtyg
ggaggtggag
gcgegactgce

caccctggac
ccgeaceege
cctggeecee
ggtggtgacc
cggctteatc
cacccgegac
cggcatcgec
ctgacaattyg
tggactgttyg
acagcctcag
ctatttgcga
ccgcaactta
ccctegeaca
cagcactgca
cgtctcgaac
ggcatacacc
tccggtteac
tggtcgaaac
gcaaaaggta
ttecgaccecec
cgctgtttaa
attcaaacac
cgctaagggg
tccgcggeat
cgctecggac
ttcgccgtga
aagcccaage
ttcecgeegea
ctggccgtga
ctgggcgacy
cgccgeacce
tgctggatceg

aagaccggeg

202

cccgecacct
atggaggccg
gccgagetgt
cacggegacg
gactgcggcec
atcgccgagy
gcccccgact
gcagcagcag
ccgccacact
tgtgtttgat
ataccacccc
tctacgetgt
gccttggttt
atgctgatge
agagcgegea
acaataacca
acacgtgcca
gttcacagcc
gggcgggctg
cgaagctcect
atagccagge
ctagatcact
gcgectettc
tcaccatgtc
ggceagtcge
tcaccaccat
ccaagctgee
ccttegecat
tgaaccacat
gcttcggcac
acgtggeegt
gcgeeagegg
agatcctgac

agaaggtgtc
gcceccttega
gcctggtgga
tcgeccgect
cctgectgec
gcctgggegt
agctgggegg
ccecagegeat
ctcggatagt
tgctgeettg
cttgtgtgta
cagcatcecc
ccrgetatec
gggetecgee
acgggaagta
gaggaacgct
cctgacgaat
cgttggcgag
tagggatatc
cgagacggcet
tcggggetge
cccegattge
accacttcta
ctcttegttt
ggcgtgeccc
cacccgectg
cttcagegec
ccagctgetg
ccgetectac
gcaggaggec
caccctggag
ggagcgetac
caacaacggc

ccgetgeacc

1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660



tccctgageg
cgcggegaga
aagctgcaga
tggaacgacc
gagaccgtgce
cgecgegagt
tcecgaggecg
cgcgeccgea
ccegecgage
atcgactaca
tcgacacact
cctgtgaata
gcgettttge
tccctegttt
tcagegetge
gtattctect

tgggatggga

123
4721
DNA

<210>
<211>
<212>
<213>

<220>
<223>

tgctgatgaa
tcggeecege
agctgaacga
tggacgtgaa
ccgacagcat
gcacccgega
gcctggtyty
écgagtggcg
cccgegtgat
aggacgacga
ctggacgcety
tccctgeege
gagttgctag
catatcgctt
tcctgetect
ggtactgcaa

acacaaatgg

polynucleotide

<400> 123
ggtacccgec

gtgcttgggce
gccatgetga
gccgggcaat
tccaggtogt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg

cacgcegttg

tgcaacgcaa
gcetgeegee
ttgaggctrty
gcgeatggty
tcaatcgegy
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggcegaag

agttggcagc
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caccegeacce
cttcatcgac
cteccaccgee
ccagcacgtg
cttcgagtcc
ctcegtgety
cgaccacctg
ccecaagetyg
ggactacaag
cgacaagtga
gtcgtgtgat
ttttatcaaa
ctgcttgtge
gcatcccaac
gctcactgec
cctgtaaacc

aaagctt

Artificial Sequence

gggcageceac
tgcctgeege
gttcatcggg
gcaagagggc
cagecagagy
gcagtttgee
tgcaaacacg
tgcgageeag
ccatgagctg
acacatggtg

aggctcagec

cgccgectga
aacgtggccg
gactacatcc
aacaacctga
caccacatca
cgcagectga
crgcagctyg
accgactect
gaccacgacg
tgactcgagg
ggactgttgce
cagcctcagt
tatttgcgaa
cgcaacttat
cctcgeacag

agcactgcaa

agccgetecc
atgctrgtge
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgecac
catcgeegec
atcaacactg
tgcggatget

atgcactgga

203

gcaccatecc
tgaaggacga
agggcggect
agracgtggce
gctectrtcac
ccaccgtgag
agggcggeag
tcegeggeat
gcgactacaa
cagcagcage
cgccacactt
gtgtttgatc
taccacccecc
ctacgetgtc
ccttggtttg

tgctgatgeca

pDescription of Artificial Sequence: Synthetic

acccgecget
tggtgaggct
tgtgtgtget
gctggagetg
gatcgegegt
gttcagctgt
agcacgggea
tggctgtttc
caatcatcgg
gccggetget
tggcagctgg

cgacgaggtyg
cgagatcaag
gaccceeege
ctgggtgttc
cctggagtac
€ggcggeage
cgaggtgcrg
cagcgtgatc
ggaccacgac
tcggatagta
gcrgecttga
ttgtgtgtac
agcatcccct
ctgctatccc
ggcteegect

cgggaagtag

gaaccgacac
gggcagtgct
gggctrtgeat
ccgeggtgec
acaggttgag
taatcaatgc
ccggggagtyg
agctacaacg
gcgggcgtga
gcctgetgeg

gctgecactg

3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4647

60
120
180
240
300
360
420
480
540
600
660



caatgtggtyg
tgcatggceat
gccaaaccgyg
atgctcatgg
acgcaatgea
gccacccttce
cacattcatt
atggaatgcg
ccatagtgea
cgcgeeaget
gatcagctga
tceegectcet
ctgggtggag
cgeegtgttce
cggcgeectyg
cgtgeectge
gggcgaggtyg
catcatggcec
ccaccaggcec
ccaggacgac
gaaggcceegce
caacatcatg
ggccgaccege
cgagtgggcc
cgeettctac
atcgacacac
acctgtgaat
cgegettrtg
ttccctegtt
ctcagegcetg
tgtattctcc
gtgggatggg
gaaggtctceg
gcgettggtt

gataggatgc
cgcaccatca
agcgeaccga
acgcatgtag
gcacaggeag
ttgeggggte
tgcatgecty
ggaccgcceag
ttggactgea
cagcaacctg
ttgceeggct
agaatatcaa
cgectgttcg
cgcctgtecy
aacgagetge
gcegeegrge
ccecggecagg
gacgccatge
aagcaccgea
ctggacgagg
atgeccecgacy
gtggagaacyg
taccaggaca
gaccgcrtcc
cgectgetgg
tctggacget
atccctgecg
cgagttgcta
tcatatcget
cteetgcetcec
tggtactgea
aacacaaatg
cctetgtege

cttegtecat

026172-005020PC - Sequence Listing_1
aagtggagcg aataccaaac cctctggetg cttgotgggt

gcaggagcge atgcgaaggg actggeccca tgeacgecat

gtgtccacac
cgctgacgtce
cagaggcgge
gcgeeccage
gagaagcgag
gctagcagea
trtgggtggg
tccegtgggt
cgcgaagtag
tgatcgagea
gctacgactyg
cccagggecg
aggacgaggc
tggacgtggt
acctgctgtc
gcegectgea
tcgagegege
agcaccaggy
gcgaggacct
gcegcettctce
tcgeectgge
tggtgctgra
acgagttctt
ggtcgtgtoa
cttttatcaa
gctgettgty
tgcatcccaa
rgetcactge
acctgtaaac
gaggatcccg
acctcagege

tagcgaageg

tgtcaccagg
ccttgacgge
ggcagcagag
cagcggtgat
gcrggogect
aaggcgeetce
gcggeeggct
ccececgtgece
gcgeectect
ggacggccte
ggcccageag
cccegtgety
cgeceegecty
gaccgaggcec
ctcccaccty
caccctggac
ccgcacccye
cctggeeccec
ggtggtgacc
cggcttecatc
cacccgegac
cggcategec
ctgacaattg
tggactgttg
acagcctcag
ctatttgcga
ccgcaactta
ccctegeaca
cagcactgca
cgtctcgaac
ggcatacacc

tceggtteac

204

cccgeaaget
getecteteg
cggcggeage
gcgctgatce
TLg9gCtogt
ccctactecyg
gtttctttcg
gatgaaatcg
ttctgctege
cacgccygget
accatcggcet
ttcgtgaaga
tcctggcetgy
ggccgegact
gceeecgecy
ccegecacct
atggaggceeg
gcegagetgr
cacggcgacg
gactgcggec
atcgcecgagg
gcccccgact
gcagcageag
ccgeecacact
tgtgtttgat
ataccacccc
tctacgctgt
gccttggttt
atgctgatgce
agagcgegea
acaataacca

acacgtgcca

ttgcagaacc
ggtgtgggaa
49€ggcgagg
caaacgagtt
gtagccegea
catcgatgtt
tgttgcaaaa
tgtgcacgcce
cctetetecyg
cceeegeege
gcrccgacgce
ccgacctgte
ccaccaccgyg
ggctgcetget
agaaggtgtc
gcceccttega
gccrggtgga
tcgeeegect
cctgectgec
gcctgggegt
agctgggegg
cccagegeat
ctcggatagt
tgctgecttg
cttgtgtgta
cagcatcecce
cctgetatec
gggetcegec
acgggaagta
gaggaacgct
cctgacgaat

cgttggcgag

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700



gtggcaggtg
gaattccttt
tcceggeget
atgggcgerce
aaagacatta
cacaggccac
cagtcacaac
gcatgaaggc
tgcagctgeg
cctacaccga
ccatcttete
ccececcaget
ccatccgeag
acctgcagga
gcaccaccct
ccgtggageg
ccggcaacaa
tgacccgetyg
tcecccgagga
acgaggagat
gcctgacccce
tggactggat
tcaccatcga
tgagceggegy
gcagcgaggr
gcatcagegt
acaaggacca
cagctcggat
acttgetrgec
gatctrgtgt
cceeageatc
tgtcctgcta
tttgggctec

tgcacgggaa

acaatgatcg
cttgegetat
gcatgcaaca
cgatgcegct
tagcgageta
tcgagettgt
ccgcaaacgg
cgtgatgctg
cgceggeaac
gagcctgaag
cgcegeegag
gctggacgac
ctacgaggtg
ggeegeectyg
ggagatgtcc
ctaccecegec
cggcegeege
caccteectg
ggtgcgegge
caagaagccc
ccgctggaac
cctggagacce
gtaccgeegce
ctcctecgag
gctgegegec
gatcccegec
cgacatcgac
agtatcgaca
ttgacctgtg
gtacgcgcett
dddddddade
tccctecagey

gcctgtattc

gtagtgggat
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gtggagctrga
gacacttcca
ccgatgatgc
ccagggcgag
ccaaagccat
gatcgcactc
cgcgecatgg
gceegegacy
gcccagacct
aagctgeecy
aagcagtgga
cacttcggec
ggccecgacc
aaccacgcca
aagcgegacc
tggggcgaca
cacgacttcc
agcgtgatga
gagatcggcec
cagaagctga
gacctggaca
gtgcccgaca
gagtgcacca
gccggeetgyg
aagaccgagt
gagtccageg
tacaaggacyg
cactctggac
aatatccctg
ttgegagttg
gtttcatatc
ctgcteetgce
tcctggtact

gggaacacaa

tggtcgaaac
gcaaaaggta
ttegaccecc
cgctgtttaa
attcaaacac
cgctaaggag
ccaccacctce
gcegeggeat
ccctgaagat
actggtccat
ccaacctgga
cccacggect
gctccaccag
agtccgtygg
tgatctggge
ccgtggaggt
tggtgcgcga
tgaacaccceg
ccgcctteat
acgactccac
tcaaccagca
gcatcttcga
tggacagcegt
tgtgcgagea
ggcgceccaa
tgatggacta
acgacgacaa
gcrggtegtg
ccgcttttat
ctagetgett
gettgeatec
tcetgeteac
gcaacctgta

atggaaagcet

205

gttcacagec
gggcgggctg
cgaagctect
atagecaggce
ctagatcact
gcgectettc
cctggecetec
gaagcceege
gatcaacggc
gctgttegec
gtggaagccc
ggtgttccge
catcgtogec
catcctgggc
ggtgaagcgce
ggagtgctgg
ctgcaagacc
caccecgeege
cgacaacgtg
cgcecgactac
cgtgaacaac
gagccaccac
gctgecagtcec
cctgetgeag
gctgaccgac
caaggaccac
gtgatgactc
tgatggactyg
caaacagcct
gtgctatttg
caaccgcaac
tgccecetege
aaccageact

t

tagggatatc
cgagacgget
tcggggetge
cececgattge
accacttcta
ctettegttt
gcettetgea
tccagegace
accaagttct
gtgatcacca
aagcccaacc
cgcacctteg
gtgatgaacc
gacggcrtcg
acccacgtgg
gtgggcgect
ggcgagatcc
ctgagcaaga
gccgrgaagg
atccagggceg
atcaagtacg
atctcctect
ctgaccaccy
ctggagggceg
tectteegeg
gacggcgact
gaggcagcag
ttgccgecac
cagtgtgttt
cgaataccac
ttatctacge
acagccttgg

gcaatgctga

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4721



<210>
<211>
<212>
<213>

<220>
<223>

124
4650
DNA

polynucleotide

<400> 124
ggtaccegec

gtgcrtggge
gccatgctga
gccgggceaat
tccaggtggt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgccgttg
caatgtggtg
tgcatggeat
gccaaaccgg
atgctcatgg
acgcaatgca
gccaccctte
Cacattcatt
atggaatgcg
ccatagtgea
cgcgecaget
gatcagctga
tceegectct
ctgggtggag
cgecgtgttc
cggcgeectg
cgtgeectge
gggcgaggtg

catcatggcec

tgcaacgcaa
gcctgecgec
ttgaggcttg
gcgeatggtg
tcaatcgegy
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggcgaag
agttggcage
gataggatgc
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggcag
ttgcggggtc
tgcatgcctg
ggaccgecag
ttggactgea
cagcaacctyg
ttgecegget
agaatatcaa
cgeetgtteg
cgcectgtecg
aacgagctgce
gcegecgtge
cccggecagg

gacgccatge

026172-005020PC - Sequence Listing_l

Artificial Seguence

gggcagccac
tgcetgeege
gttcatcggg
gcaagaggqgc
cagccagagg
gcagtttgcec
tgcaaacacyg
tgcgagccag
ccatgagcetg
acacatggtg
aggctcagec
aagtggagcg
gcaggagegce
gtgtccacac
cgctgacgte
cagaggcggce
gcgccccage
gagaagcgag
gctagcagca
Tttgegtogy
tccegtgagt
cgcgaagtag
tgatcgagea
gctacgactyg
cccagggecg
aggacgaggc
tggacgtggt
acctgctgtc

gccgectgea

agcegerecece
atgcttgtge
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgcceac
catcgcecgec
atcaacactg
tgcggatget
atgcactgga
aataccaaac
atgcgaaggg
tgtcaccagg
ccttgacgge
ggcagcagag
cagcggtgat
gctggggect
aaggcgectc
gcggeegget
cceceegtgece
gcgecctect
ggacggcectc
ggcccageag
ccecegtgetg
cgccecgecty
gaccgaggcece
ctececacctg

cacccrggac

206

Description of Artificial Sequence: Synthetic

acccgecgcet
tggtgaggcet
tgtgtgtgct
gctggagcetg
gatcgecgegt
gttcagctgt
agcacgggca
tggetgtrtc
caatcatcgg
gcecggetget
tggcagctygg
cctetggetg
actggceecca
cccgeaaget
gctectcteg
cggcggcage
gcgctgatec
rttgggctggt
ccetactecyg
gttrcttteg
gatgaaatcg
ttctgetege
cacgcegget
accatcgget
ttcgtgaaga
tcctggcetgy
ggccgcgact
gceceecgecg

ccegecacct

gaaccgacac
gggcagtget
gggertgeat
ccgeggtgcec
acaggttgag
taatcaatgc
ccggggagtg
agctacaacg
gcgggegtga
gcetgetgeg
gctgecactg
cttgctgggt
tgcacgcecat
ttgcagaacc
ggtgtgggaa
agcggcgggy
caaacgagtt
gcageccgea
catcgatgtt
tgttgcaaaa
tgtgcacgec
cctetetecg
cCeeegeege
gctoegacge
ccgacctgte
ccaccaccgg
ggctgetget
agaaggtgtc

gccecttega

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740



ccaccaggec
ccaggacgac
gaaggeeege
caacatcatg
ggccgaccge
cgagtgggcec
cgcettetac
atcgacacac
acctgtgaat
cgegettttg
ttcectegtt
ctcagegety
tgtattctec
gtgggatggg
gaaggtctcg
gcgettggtt
gtggcaggtg
gaattccttt
tceeggeget
atgggcgetc
aaagacatta
cacaggccac
cagtcacaac
ggtgtctecc
gagagcgggce
gccgeegaga
ctggacgacc
tacgaggtgg
gccgecctga
gagatgtcca
taccccgect
ggcegecgec
acctccctga

gtgcgeggeg

aagcaccgcea
ctggacgagg
atgcccgacyg
gtggagaacg
taccaggaca
gaccgctrtece
cgcctgetgg
tctggacget
atccctgecg
cgagttgcta
tcatatcgct
ctcctgetece
tggtactgea
aacacaaatg
cctctgtege
cttegtecat
acaatgatcg
ctrgegetat
gcatgcaaca
cgatgccget
tagcgagcta
tcgagcttgt
ccgcaaacac
ttrceecggec
gcgceecccga
agcagtggac
acttcggecce
gccecgaccg
accacgccaa
agcgcgacct
ggggcgacac
acgacttcct
gcgtgatgat

agatcggecc
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tcgagegege
agcaccaggg
gcgaggacct
gcegettete
tcgeecetgge
tggtgetgta
acgagttectt
ggtcgtgtga
cttttatcaa
gctgettgty
tgcatcccaa
tgctcactge
acctgtaaac
gaggatcccg
acctcagege
tagcgaageg
gtggagctga
gacacttcca
ccgatgatge
ccagggcgag
ccaaagccat
gatcgcactc
tagtatgacg
cagggtcgeg
ctggtccatg
caacctggag
ccacggeetg
cteccaccage
gtccgtggge
gatctgggtg
cgtggaggtg
ggtgcgegac
gaacacccge

cgccttcatc

ccgeacceye
cctggeccec
ggtggtgacc
cggcttcate
cacccgegac
cggcatcgec
ctgacaattg
tggactgttg
acagccteag
ctatttgcga
ccgcaactta
ccetegeaca
cagcactgca
cgtctegaac
ggcatacacc
tccggttcac
tggtcgaaac
gcaaaaggta
ttcgaccccec
cgctgtttaa
attcaaacac
cgctaagggg
ttcggggtcg
gtgcgegecc
ctgttegeceg
tggaagccca
gtgttecgec
atcgtggecy
atcctgggeg
gtgaagcgca
gagtgctggg
tgcaagaccyg
acccgecgee

gacaacgtgg

207

atggaggecg
gccgagetgt
cacggcgacyg
gactgcggcec
atcgecgagyg
gcccecgact
gcagcagcag
ccgcecacact
tgtgtttgat
ataccacccc
tctacgetgt
gcctrtggttt
atgctgatge
agagcgcgcea
acaataacca
acacgtgceca
gttcacagcc
gggcgggcetg
cgaagctect
atagccaggce
Cctagatcact
gecgectette
cceteecgge
agtcggegag
tgatcaccac
agcccaacce
gcaccttecgce
tgatgaacca
acggcettegyg
cccacgtygge
tgggegectc
gcgagatcct
tgagcaagat

ccgtgaagga

gcctggtgga
tcgecegect
cctgectgec
gcctgggegt
agctgggcgg
cccagegeat
ctcggatagt
tgctgecttg
cttgtgtgta
cagcatcccc
cctgetatec
gggctecgec
acgggaagta
gaggaacgct
cctgacgaat
cgttggegag
tagggatatc
cgagacggcet
tcggggetge
cceegattge
accacttcta
ctcttegttt
catgggccge
tcaggtrttty
catcttctec
cceccagetyg
catccgeage
cctgcaggag
caccaccctyg
cgtggagege
cggcaacaac
gacccgetge
cceccgaggag

cgaggagatc



aagaagcccc
cgctggaacg
ctggagaccg
taccgeegeg
tcctecgagg
ctgcgegeca
atccccgeeg
gacatcgact
gtatcgacac
tgacctgtga
tacgcgcettt
cetrcecteg
cccrecagegce

cctgtatict

tagtgggatg

<210>
<211>
<212>
<213>

<220>
<223>

125
4653
DNA

agaagctgaa
acctggacat
tgccecgacag
agtgcaccat
ccggectggt
agaccgagtyg
agtccagegt
acaaggacga
actctggacy
atatccctgce
tgcgagttgc
tttcatatcg
tgcteetget
cctggtactyg

ggaacacaaa

polynucieotide

<400> 125
ggtacccgec

gtgcttgggc
gccatgetga
gccgggeaat
tccaggtggt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgccgttg
caatgtggtg

tgcatggcat

tgcaacgcaa
gcctgeegec
ttgaggcttg
gcgeatggty
tcaatcgegy
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggegaag
agttggcage
gataggatgc

cgcaccatca
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cgactccacce
caaccagcac
catcttcgag
ggacagcgty
gtgcgageac
gcgecccaag
gatggactac
cgacgacaag
ctggtcgtgt
cgerttrate
tagctgcttg
cttgcatccc
cctgeteact
caacctgtaa

tggaaagctt

Artificial Sequence

gggcagccac
tgectgecge
gttcatcggg
gcaagagggc
cagccagagg
gcagtttgec
tgcaaacacy
tgcgagecag
ccatgagety
acacatggtg
aggctcagec
aagtggagcg
gcaggagegc

gccgactaca
gtgaacaaca
agccaccaca
ctgcagtccce
ctgctgcagce
ctgaccgact
aaggaccacg
tgatgactcg
gatggactgt
aaacagcctc
tgctatttgce
aaccgcaact
gccectegea

accagcactg

agcegetecec
atgcttgtge
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgccac
catcgcegec
atcaacactg
tgcggatget
atgcactgga

aataccaaac

atgcgaaggg

208

tccagggegg
tcaagtacgt
tctectectt
tgaccaccgt
tggagggcgg
ccrtecgegg
acggcgacta
aggcagcage
tgcegecaca
agtgtgtttg
gaataccacc
tatctacgct
cagccttggt

caatgctgat

Description of Artificial Sequence: Synthetic

accecgeeget
tggtgaggcet
tgtgtgtgct
gctggagetg
gatcgegegt
gttcagctgt
agcacgggca
tggctgttte
caatcatcgg
gccggetget
tggcagctgg
cctetggetg

actggececca

ccrgacccee
ggactggatc
caccatcgag
gagcggeggce
cagcgaggtg
catcagcgtg
caaggaccac
agctcggata
ctrgetgect
atcttgtgtg
cccageatce
gtcctgcetat
ttgggctecg

gcacgggaag

gaaccgacac
gggcagtgcet
gggcttgeat
cecgeggtgece
acaggttgag
taatcaatgc
ccggggagrg
agctacaacyg
gcgggegtga
geetgetgeg
gcrgecactg
cttgetgggt

tgcacgeeat

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4650

60
120
180
240
300
360
420
480
540
600
660
720
780



gccaaaccgg
atgctcatgg
acgcaatgcea
gccacccttc
cacattcatt
atggaatgcg
ccatagtgea
cgcgecaget
gatcagctga
tceecgectct
ctgggtggag
cgcegtgttce
cggcgecctg
cgtgcectge
gggcgaggrg
catcatggcec
ccaccaggee
ccaggacgac
gaaggcccge
caacatcatg
ggccgaccge
cgagtgggcc
cgecttetac
atcgacacac
acctgtgaat
cgecgettttg
ttccctegrt
ctcagegcety
tgtattctce
gtgggatggg
gaaggtctcy
gcgettggtt
gtggcaggtg
gaattccttt

agcgcaccga
acgcatgtag
gcacaggeag
ttgcggggtc
tgcatgcctg
ggaccgccag
ttggactgca
cagcaacctg
ttgceegget
agaatatcaa
cgcetgtteg
cgcetgtecg
aacgagctge
gcecgeegtge
cccggecagy
gacgccatge
aagcaccgea
ctggacgagg
atgccecgacg
gtggagaacg
taccaggaca
gaccgcttec
cgeetygctgg
tctggacgcet
atccctgeeg
cgagttgcta
tcatatcget
ctectgetec
tggtactgca
aacacaaatg
ccretgtege
cttcgtecat
acaatgatcg

cttgegetat
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gtgtccacac
cgctgacgtc
cagaggcggce
gcgecccage
gagaagcgag
gctagcagea
ttrgggtggy
tccegtgggt
cgcgaagtag
tgatcgagca
gctacgactyg
cccagggeeg
aggacgaggc
tggacgtggt
accrgergtce
gccgectgea
tcgagegege
agcaccaggyg
gcgaggacct
gccgettetc
tcgeeetgyge
tggtgctgta
acgagttctt
ggtcgtgtga
cttttatcaa
gctgettgty
tgcatcccaa
tgctcactgce
acctgtaaac
gaggatcccg
acctcagegce
tagcgaagceg
gtggagctga

gacacttcca

tgtcaccagg
ccttgacgge
ggcagcagag
cagcggtgat
gctggggect
aaggcgectc
gcggeceggcet
cececeecgtgee
gcgeectect
ggacggcctce
ggcccageag
cceegtgoty
cgceecgecty
gaccgaggcce
ctcccacctyg
caccctggac
ccgeaccege
cctggececce
ggtggtgacc
cggcetteatce
caccecgegac
cggeatcgec
ctgacaattg
tggactgttg
acagcctcag
ctatttgcga
ccgcaactta
ccetegeaca
cagcactgea
cgtctcgaac
ggcatacacc
tceggttcac
tggtcgaaac

gcaaaaggta

209

cccgeaaget
gctectcteg
cggcggcage
gcgctgatcc
ttgggcetggt
ccectactecy
gtttcttteg
gatgaaatcg
ttctgctcge
cacgeccgget
accatcgget
ttcgtgaaga
tcctggetgg
ggccgegact
gccceegecy
ccecgecacct
atggaggccg
gccgagetgt
cacggcgacyg
gactgcggcec
atcgccgagg
gcececgact
gcagcagcag
ccgecacact
tgtgtttgat
ataccacccc
tctacgetgt
gcettggttt
atgctgatgc
agagcgcegea
dcaataacca
acacgtgccea

gttcacagcec

gggcgggcty

ttgcagaacc
ggtgtgggaa
agcggegggy
caaacgagtt
gcagceccgea
catcgatgtt
tgttgcaaaa
tgtgcacgee
cctetetecy
cceceegecge
gctecgacge
ccgacctgte
ccaccacegg
ggctgctrget
agaaggtgtc
gccecttega
gcctggtgga
tcgecegect
cctgectgece
gcctgggegt
agctgggcgy
cccagegeat
ctcggatagt
tgctgecttyg
cttgtgtgta
cagcatcccc
cctgetatcec
gggctccgec
acgggaagta
gaggaacgct
cctgacgaat
cgttggcgag
tagggatatc

cgagacggct

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820



tcceggeget
atgggcgetc
aaagacatta
cacaggccac
cagtcacaac
ccteegttca
gcgettegty
tccgeegecy
ctgetggacg
agctacgagg
gaggcegecc
ctggagatgt
cgctaccccg
aacggccgec
tgcacctecec
gaggtgcgeg
atcaagaagc
cceegetgga
atcctggaga
gagtaccgece
ggctectccy
gtgctgegeyg
gtgatcccey
cacgacatcg
atagtatcga
ccttgacctg
gtgtacgege
tccecttece
tatccctcag

ccgectgtat

aagtagtggg

<210>
<211>
<212>
<213>
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gcatgcaaca
cgatgccgcet
tagcgagcta ccaaagccat
tcgagettgt gatcgcactc
ccgcaaacac tagtatgget
cgatcgggac gctgegeaag
ggcgecgecce cgactggtec
agaagcagtg -gaccaacctg
accacttcgg cccccacgge
tgggccccga ccgetocacce
tgaaccacgc caagtccgtg
ccaagcgega cctgatctgg
cctggggega

gccacgactt

caccgtggag
cctggtgege
tgagcgtgat gatgaacacc
gcgagatcgg
cccagaaget

cceegecttc
gaacgactcc

acgacctgga catcaaccag

ccgtgeccga cagcatcttce

gcgagtgecac catggacage

aggccggect ggtgtgegag

ccaagaccga gtggegeece

ccgagtccag cgtgatggac

actacaagga cgacgacgac

cacactctgg acgctggtog

tgaatatccc tgccgotttt

ttttgcgagt tgctagetge

tcgtttcata tcgertgcat

cgctgctcct getectgete

tctecetggta ctgcaacctg

atgggaacac aaatggaaag

126
3669
DNA
Artificial sequence

attcaaacac
cgctaagggg
atcaagacga
gccatccceg
atgctgttceg
gagtggaagc
ctggtgttcec
agcatcgtygg
ggcatcctygg
gtggtgaagc
gtggagtgct
gactgcaaga
cgcacccgec
atcgacaacg
accgccgact
cacgtgaaca
gagagccacc
gtgctgcagt
cacctgctge
aagctgaccy
tacaaggacc
aagtgatgac
tgtgatggac
atcaaacagc
ttgtgctatt
cccaaccgea
actgeeectc
taaaccagcea

ctt

210

ctagatcact
gcgectette
acaggcagec
cgcactgttt
ccgtgatcac
ccaagcccaa
gccgeacctt
ccgtgatgaa
gcgacggcett
gcacccacgt
g9ggtgggcgce
ccggcgagat
gcctgagceaa
tggccgtgaa
acatccaggg
acatcaagta
acatctectc
ccctgaccac
agctggaggg
actccttecy
acgacggcga
tcgaggcage
tgttgccgece
ctcagtgtgt
tgcgaatacc
acttatctac
gcacagectt

ctgcaatgcet

ccgatgatge ttCcgacccce ¢gaagetcct teggggetge

ccagggcgag cgctgtttaa atagecagge ccccgattge

accacttcta
ctcttegttt
tgtggagaag
cgagcgctcyg
caccatcttce
cceececccag
cgccatcege
ccacctgeag
cggcaccacc
ggccgtggag
ctccggeaac
cctgacccge
gatccccgag
ggacgaggag
cggectgace
cgtggactgg
cttcaccatc
cgtgagegge
cggcagcgag
cggcatcage
ctacaaggac
agcagetcgg
acacttgctyg
ttgatcttgt
acccceagea
gctgtectge
ggtttgggct
gatgcacggg

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4653



<220>

026172-005020PC - Sequence Listing_l

<223> pescription of Artificial Sequence: Synthetic
polynuclectide

<400> 126
cccgtgatca

tgaaatggtg
cttctcaaag
gcgcggteag
gggcgttcac
ggcgtgagag
ttccaatcce
aaataacgtg
cccgeccaga
gtgtgatccg
cgaggcttga
tgccggacca
tcgacgtaca
aggggcacgt
agctgectge
tagggcggge
ccecgaagetc
aaatagccag
acctagatca
gggcgectct
gcettectgt
acgtccgacc
ggcctgtggt
gacaccgtct
tgggaggacc
tccatggtgg
cagcgetgeg
tacagcctgg
aactccaccc
atgaccgcgg
tcctggaage

ccecggectga

cacaggtgece
agaagtcgta
gtcaagaatc
tggceccgea
tctcagcage
gatgagcagg
acaacacata
tccttaccty
ccegeteccce
cgttggegge
ggttggccag
ggccactcac
gactgcgaca
ggttggtatt
ctggctcgey
tgcgagacgg
cttcgggget
gcccccgatt
ctaccacttc
tcctettegt
tectgetgge
gcceecctggt
acgacgagaa
gggggacgcc
agcccatcge
tggactacaa
tggccatctyg
acggcggeta
agttccgega
ccaagtccca
tggagtccge

tcgaggtcce

ttgcgagegt
ctgaaatcaa
agtcgetege
ctggtcacca
ggctgtactg
gtggggccaa
cccacageag
attgggtgtg
cgtcacgycy
gcagagcagc
caccaccacce
gatggtgcga
tgcgtggcga
gagagtagcc
tacaattect
cttceccggeg
gcatgggege
gcaaagacat
tacacaggcc
ttcagtcaca
cggctrtegec
gcacttcacc
ggacgccaag
cttgttctgg
catcgeeceg
caacacctcc
gacctacaac
caccttecacc
cccgaaggtce
ggactacaag
gttcgecaac

caccgagcag

gatcacacta
ggatgaacaa
gtcaggaaat
tagcctotec
cctcccagat
gggcrcaatce
gtcagaccac
gcaggctecg
gcgtccggga
atcccagecyg
cgcecggeega
gggccccect
gtggtcatca
aaagctttgt
ttcttgeget
ctgcatgcaa
tccgatgecy
tatagcgagce
actcgagctt
acccgeaaac
gccaagatca
cccaacaagg
tggcacctgt
ggccacgeca
aagcgcaacg
ggcttcttca
accccggagt
gagtaccaga
ttctggtacg
atcgagatct
gagggcttec

gaccccagca

211

ttttgggggt
tgaaaatggt
cgcggegtea
tgccacagta
tttecttettc
ctgaacggcc
gcattcgcac
tggacaggag
ccegeagegg
atttgacccc
caaggtcctc
ccregecgag
gaaggaagca
gccaatcaga
atgacacttc
caccgatgat
ctecagggeg
taccaaagec
gtgatcgcac
ggcgcgecat
gcgectecat
gctggatgaa
acttccagta
cgtccgacga
actceggege
acgacaccat
ccgaggagcea
agaaccccgt
agcecetecca
actcctecga
tcggctracca

agtcctactg

cctacagtac
gctgtggtgg
accagegtgg
gcgatcccct
tggacctgeg
ctcattcggt
catgcgcacc
tgcctegtcec
ctccaccgeg
gcgcatgetce
cagggtcacg
gtcgatctge
ggtgtgcaga
aagtcaacgc
cagcaaaagyg
gcttegacce
agcgetgrtt
atattcaaac
tccgetaagg
gctgetgeag
gacgaacgag
cgaccccaac
caacccgaac
cctgaccaac
cttctecgge
cgaccegege
gtacatctcc
gctggecgec
gaagtggatc
cgacctgaag
gtacgagtgc
ggtgatgttc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



atctccatca
ttcaacggca
gactactacg
atcgegrggg
tcecatgtecc
gagctgatca
cggtrcgeca
agcaccggca
aagtccgtgt
cteegeatgg
gtgaagitcg
ttcaagageg
ctggagctgt
gggaacgccc
aagttccagg
tatcgacaca
gacctgtgaa
acgcgetttt
cttcectegt
cctecageget
ctgtattctce
agtgggatgg
gtgaatcttg
actgtctgeca
ggtacattga
ctcgeccgty
cctgatgttyg
cgcgacgect
agctcgeatc
aaaagcatg

<210>
<211>
«212>
<213>
<400>

127
39
PRT

127

acccegyege
cccacttega
ccectgeagac
cctccaactg
tcgtgegcaa
acctgaaggce
ccaacaccac
ccctggagtt
tcgeggacct
gcttcgaggt
tgaaggagaa
agaacgacct
acttcaacga
tgggcteegt
tgcgcgaggt
ctctggacge
tatccctgec
gcgagttget
ttcatatcge
gctectgete
ctggtactgce
gaacacaaat
gcctcecaaga
agtgggaatg
caggtgggca
cctgecgtcea
ttacatgctg

€ggggctgygg
tcagacggtc

026172-005020PC - Sequence Listing_1

cccggeeggce
ggccticgac
cttcttcaac
ggagtactcc
gttctceccte
cgagcegatc
gttgacgaag
cgagctggtg
ctcectetgg
gtccgegtec
ccectacttc
gtcctactac
cggcgacgtc
gaacatgacg
caagtgatta
tggtcgtgtyg
gcttttatca
agctgcttgt
ttgcatccca
ctgctcactg
aacctgtaaa
ggaaagcttg
tatggccaat
tggagcacaa
gcgeegeatc
aagagcggcea
gactagactt
tgcgagggag
aaccgttcgt

Prototheca moriformis

ggctccrtea
aaccagtccc
accgacccga
gecrtegtge
aacaccgagt
ctgaacatca
gccaacagct
tacgcegtca
ttcaagggec
tccttettcc
accaaccgea
aaggtgtacg
gtgtccacca
acgggggtyg
attaactcga
atggactgtt
aacagcctca
gctatttgcg
accgcaactt
ccectegeac
ccagcactgce
agcteggtac
cctcacatcc
ggttgcttgt
catcgtgect
gagaaatcgg
tcttggegtg
ccgtgeggec

attatacatt

212

accagtactt
gcgrogtgga
cctacgggag
ccaccaaccc
accaggccaa
gcaacgecgg
acaacgtcga
acaccaccca
tggaggaccc
tggaccgegg
tgagcgtgaa
gcrtgetgga
acaccractt
acaacctgtt
ggcagcagca
gccgecacac
gtgtgtttga
aataccaccc
atctacgetg
agccttggtt
aatgctgatg
ccgtacccat
agcttggceaa
agcgatcgac
gacgcgageg
gaaccgaaaa
ggtctgctec
acgcatttga

caacatatgg

cgtcggeage
cttcggcaag
cgeeetgyge
ctggegetcec
cccggagacg
ccecctggage
cctgtccaac
gacgatctcc
cgaggagtac
gaacagcaag
caaccagecc
ccagaacatc
catgaccacc
ctacatcgac
gctcggatag
ttgctgectt
tcttgtgtgt
ccageatccc
tcectgetatce
tgggetecge
cacgggaagt
cagcatccgg
aatcgactag
agactggtgg
ccgecggttg
cgtcacattg
tcgecaggtg
caagacccaa

tacatacgca

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3669
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Met Thr phe Gly ga] Ala Leu Pro Ala Met Gly Arg Gly val Ser Leu
1 10 15

Pro Arg Pro grg val Ala val Arg S?a Gln Ser Ala Ser GIn val Leu
0 5

Glu ser Gly Arg Ala Gin Leu
35

<210> 128
<211> 40
<212> PRT
<213> pPrototheca moriformis

<400> 128
Met Ala Ile Lys Thr Asn Arg GlIn Pro val Glu Lys Pro Pro Phe Thr
1 5 10 15

ITe Gly Thr Leu Arg Lys Ala Ile Pro Ala His Cys pPhe Glu Arg Ser
20 25 30

Ala Leu Arg Gly Arg Ala Gln Leu
35 40

<210> 129

<211> 36

<212> PRT

<213> Prototheca moriformis

<400> 129
Met Ala Ser Ala Ala Phe Thr Met Ser Ala Cys Pro Ala Met Thr Gly
1 5 10 15

Arg Ala Pro Gly Ala Arg Arg Ser Gly Arg Pro val Ala Thr Arg Leu
20 25 30

Arg Gly Arg Ala
35

<210> 130

<211> 40

<212> PRT

<213> chlorella protothecoides

<400> 130
met Ala Thr Ala Eer Thr Phe Ser Ala Phe Asn Ala Arg Cys Gly Asp
1 10 15

Leu arg Arg Ser Ala Gly Ser Gly Pro Arg Arg Pro Ala Arg Pro Leu
20 25 30

pPro val Arg Gly Arg Ala GIn Leu
35 40

<210> 131
<211> 87

213



<212> PRT
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<213> Cuphea hookeriana

<400> 131

Met val Ala Ala Ala Ala

1

Gly Ala ser

Ser Pro Ser
35

Lys Ala Asn
50

Leu Lys Ser
65

Pro Pro Arg

<210> 132
<211> 60
<212> PRT

Pro

20

Phe

Asp

Gly

Thr

5

Lys

Lys

ser

Ser

Phe
85

Pro

Pro

Ala

Leu

70

Leu

Ser

Gly

Lys

His

55

Asn

His

Ser

Lys

Ser

40

Pro

Thr

<213> umbelTularia californica

<400> 132
1

Met Leu Ala Arg Asp Gly Arg
20

Gin Leu grg Ala Gly Asn Ala
5

Thr Lys Phe Ser Tyr Thr Glu

50

<210> 133
<211> 60
<212> PRT

55

<213> Cinnamomum camphora

<400> 133

Met Ala Thr Thr Ser Leu Ala

1

5

Met Leu Ala ggg Asp Gly Arg

Gin Leu ggg Ala Gly Asn Ala

Met Ala Thr Thr ser Leu Ala Ser
5

Gly
Pro

40

Ser

Ser

Gly

Gln
40

Ala

Phe

25

Ile

Lys

Gin

Ala

Met

25

Thr

Leu

Ala

Met
25

Thr

Phe Phe

10

Gly Asn

Pro Asn

Ala Asn

Glu Asp
75

Phe Cys
10
Lys Pro

Ser Leu

Lys Arg

Phe Cys
10

Lys Pro

Ser Leuy

214

Pro

Trp

Gly

Gly

60

Thr

Ser

Arg

Lys

Leu
60

Ser

Arg

Lys

val

Pro

Gly

45

Ser

Ser

Met

Ser

Met
45

Met

Ser

Pro

ser

30

Phe

Ala

ser

Lys

Ser

30

Ile

Lys

Ser
30

Ala Pro
15

Ser lLeu

Gin val

val Ser

ser Pro
80

Ala val
15

AsSp Leu

Asn Gly

Ala val
15

AsSp Leu

Met Ile Asn Gly

45



Thr Lys Phe Ser Tyr Thr Glu Ser Leu tys Lys Leu
55

50

<210>
<211>
<212>
<213>

<400> 134
atggcaccga

134
1104
DNA

gcgegeteca
ccgetgecca
gcecgtecgte
gaggacaagc
cagcggctga
gtggccatgt
ggtctcatct
gacctgatge
tgggtrgetge
atgatcaaca
gccttetteg
ctgcccaaca
gacatggaca
gtgcccgage
gagtgccacyg
ctcacgcaca
gagaccgagc
aagccgcecca
<210>
<2131>

<212>
<213>

135
1104
DNA

<400> 135

atggcaccga
acgecgetccy
ccgetgeeca
gcegtecgtce
gaggacaagce
cagcggetga

gtggccatgt

ccagectget
gcgegtgege
tgcagegecg
cggaacccge
gcatctrcct
cgatcacgge
ggggccggag
ttgtgatgac
aggtggagac
gcgacaagct
tcecgeacgey
cgcgcgagec
tcgegacgec
tgaacgggea
acgtcttcag
cgggcgacgt
acggegeegg
tcgtecgege

aggcgagecea

ccagectget
gcgegtgege
tgcagcgecg
cggaacccge
gcatcttect

cgatcacggc

ggggtcggag
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Prototheca moriformis

tgecagtact
ttttccggtg
ctgcttecga
ccaagagttt
ggaggagcac
ggtggccaac
ctcggagggt
gcgeatgeag
ctggttccag
gaccggcegag
ccggeegtge
gccgegectg
ggcgceegetyg
cgtgaacaac
cgactaccac
catctectec
ccgeaacccec
gcgaaccaca

ctga

Prototheca moriformis

tgeeegtact
Ttttccggty
ctgcttocga
ccaagagttt
ggaggagcac
ggtggccaac

ctcggagggt

ggcgtetett
gatcatgegg
acagtggcgg
tgggagcage
cgcattcgag
atcctgcagg
ttcgegacgg
atccaaatgt
acggcgggea
gcgetgggeg
cgcatgeecg
gcgetgecge
cgcgggeacc
gtggccetacc
ctctaccaga
caggccegage
tcetgetteg

tggtcggecc

ggcgtctett
gatcatgcgg
acagtggctg
tgggagcagce
cgcattcgty
atcctgeagg

ttcgegacgg

215

60

ccgettetet
tcegtggege
tcagggeege
ttgagcectg
gcaacgaggt
aggcggcggg
acccggaget
accgctaccc
agctaggcge
cggecacctc
agctecgtecg
ccacggtcac
gccaggtcge
tggcctggty
tggagatcga
agatcccgec
tccatageat

ccatcgacgc

ccgettetet
tccgtggege
tcagggeege
ttgagcectyg
gcaacgaggt
ag9gcggcyygg
acccggaget

gtggtcctct
accgcagegg
acccgeggta
caagatggcg
gggceectcy
caaccacgeg
gcaggaggeyg
gcgetgggge
gcagcgegag
cagctgggtce
cgtcaagtcg
gcgegecaag
gcgeegeace
cctggaggec
cttcaaggcc
ccaggaggeg
tctgegegec

gceegeegec

gtgctcctet
accgeagegg
acccgeagta
caagatggcg
gggccecteg

caaccacgcg

gcaggaggceg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1104

60
120
180
240
300
360
420



ggcctcatct
gacctgatgce
tgggtgctge
atgaticaaca
gcettetteg
ctgcccaaca
gacatggaca
gtgccecgage
gagtgccacg
ctcacgcaca
gagaccgage
aagccgecca
<210>
<211>
<212>
<213>
<400>

136
367
PRT

136
1

Leu Trp Ser

Ala val Arg

35

Phe Arg Thr

50

Glu Ala

65

Pro

Glu Asp Lys

val Gly Pro

Ala
115

Gin Glu

Glu Phe

ttgtgatgac
aggtggagac
gcgacaaget
Tcegeacgeg
cgcgegagec
tcgegacgec
tgaacggcca
acgtcrtcag
cgggcgacgt
acggegecgg
tcgtccgege

aggcgagcca

Met Ala Pro Thr %er Leu Leu

ser Ala

20

Gly ala

val ala

Gin Glu

Ile

Arg
85

Ser Gin

100

Ala Gly

Ala Thr

Arg

Pro

val

phe

70

Phe

Arg

Asn

ASD
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gcgcatgeag
ctggttccag
gaccggcgag
ccggeegtge
gccgcgecty
ggcgeegetyg
cgtgaacaac
cgactaccac
catcrectcc
ccgeaacecc
gcgaaccaca

ctga

Prototheca moriformis

Ala

Ser Ser

Glin Arg

40

Arg Ala

55

Trp Glu

Leu Glu
Thr

Leu

Ala
120

His

Pro Glu

135

atccaaatgt

acggcgggea
gcgctgggeg
cgeatgeccey
gcgetgecyce
cgcgggeacc
gttgcctacc
ctctaccaga
caggccgage
tcctgeteg

tggtcggecec

Thr
10

Ser Gly

Ala Ala

25

Cys

Pro Leu Pro

Ala Pro Ala

Glu
75

GIn Leu

His
390

Glu Arg

Ile Thr Ala

105

val Ala Met

teu GIn Glu

216

accgctaccce
agctaggegce
cggccaccte
agetegtecy
ccgcggteac
gccaggtege
tggcetggty
tggagatcga
agatccecgec
tccatageat

ccatcgacgc

val Ser Ser

val
30

pPhe pro

GlIn
45

Met Arg

val ala val

60

Pro Cys Lys

Ile Arg Gly

val Ala Asn

110

Trp Gly Arg

Ala
140

Gly Leu

gcgetgggge
gcagcgegag
cagctgggrc
cgtcaagteg
gcgtgccaag
gcgeegeace
cctggaggec
cttcaaggcec
ccaggaggeg
tctgegegec

geeegeegec

Ala
15

Ser
ASD
Arg Cys
Arg

Pro

Ala
80

Met

Asn
95

Glu
Ile Leu
Ser

Ser

Ile pPhe

480
540
600
660
720
780
840
900
960
10620
1080
1104



val Met Thr

145

Asp Leu Met

Ala Gln Arg

Gly Ala Ala

195

Pro Cys Arg
210

Arg Glu Pro

Leu Pro Asn

Ala Arg Arg

Tyr Leu Ala

275

Tyr His Leu
290

Gly Asp val

Leu Thr His

Ile Leu Arg

Ala Pro Ile

<210>
<211>
<212>
<213>

<400>

355

137
367
PRT

Arg

Gln

Glu

180

Thr

Met

Pro

Ile

Thr

260

Trp

Tyr

Ile

Asn

Ala

340

Asp

Met

val

165

Trp

ser

Pro

Arg

Ala

245

ASD

Cys

Gin

ser

Gly

Glu

Ala
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Gin ITe GIn Met Tyr Arg Tyr Pro Arg Trp

150

Glu Thr

val Leu

Ser Trp

Glu Leu

215

Leu Ala
230

Thr Pro

Met Asp

Leu Glu

Met Glu

295

ser Glin
310
Ala Gly

Thr Glu

pro Ala

Prototheca moriformis

137

Met Ala Pro Thr ser Leu Leu

1

5

Leu Cys Ser Ser Thr Arg Ser
20

Trp

Arg

val

Phe

200

val

Leu

Ala

Met

Ala

280

Ala

Arg

Ley

Ala
360

Ala

Gly

Arg

Pro

Pro

Asn

265

val

ASp

Glu

Asn

val

345

Lys

Arg

Ala
25

GlIn

170

Lys

Ile

val

Pro

teu

250

Gly

Pro

Phe

Gin

Pro

330

Arg

Pro

Thr
10

Cys

155

Thr

teu

Asn

Lys

Thr

235

Arg

His

Glu

Lys

Ile

315

Ser

Ala

Pro

Gly

Ala

217

Ala

Thr

Ile

Ser

220

val

Gly

val

His

Ala

300

Pro

Cys

Arg

Lys

val

Phe

Gly

Gly

Thr

His

Asn

val

285

Glu

Pro

Phe

Thr

Ala
365

Ser

Pro

Lys

Glu

190

Thr

Phe

Arg

Arg

AsSn

270

Phe

Cys

Gin

val

Thr

350

Ser

Ser

val
30

l.eu

175

Ala

Arg

Phe

Ala

Gln

255

val

Ser

His

Glu

His

Trp

His

Ala
15

Asp

Gly

160

Gly

Leu

Arg

Ala

Lys

val

Ala

ASp

Ala

Ala

320

Ser

Ser

Ser

His



Ala

Phe

Glu

65

Glu

val

Gln

Glu

val

145

AsSD

Ala

Gly

Pro

Arg

225

Leu

Ala

Tyr

Tyr

val
Arg
50

Pro
ASp
Gly
Glu
Gly
Met
Leu
Gln
Ala
Cys
210
Glu
Pro
Arg

Leu

His
290

Arg

35

Thr

Ala

Lys

Pro

Ala

115

Phe

Thr

Met

Arg

Ala

195

Arg

Pro

Asn

Arg

Ala

275

Leu

Gly

val

Glin

Arg

Ser

100

Ala

Ala

Arg

Glin

Glu

180

Thr

Met

Pro

Ile

Thr

260

Trp

Tyr

Ala

Ala

Glu

Ile

85

Gln

Gly

Thr

Met

val

165

Trp

ser

Pro

Arg

Ala

245

ASp

Cys

GIn
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Pro Gln Arg Pro Leu Pro Met Gln Arg Arg

val

Phe

70

Phe

Arg

AsSn

AsSp

Glin

150

Glu

val

Ser

Glu

Leuy

230

Thr

Met

Leu

Met

Arg

55

Trp

Leu

Leu

Pro

135

Ile

Thr

Leu

Trp

Leu

215

Ala

Pro

ASp

Glu

Glu
295

40

Ala

Glu

Glu

Thr

Ala

120

Glu

Gin

Trp

Arg

val

200

val

Leuy

Ala

Met

Ala

280

Ile

Ala

Gln

Glu

Ile

105

val

Leu

Met

Phe

ASD

185

Met

Arg

Pro

Pro

AsSn

265

val

Asp

Pro Ala
teu Glu

75
His Arg
90
Thr Ala
Ala Met
GIn Glu
Tyr Arg

1
Gin Thr
170
Lys Leuy
Ite Asn
val Lys
Pro Ala

235
Leu Arg
250
Gly His
Pro Glu

Phe Lys

218

val

60

Pro

Ile

val

Trp

Ala

140

Tyr

Ala

Thr

Ile

Ser

220

val

Gly

val

Ala
300

45

Ala

Cys

Arg

Ala

Gly

Gly

Pro

Gly

Gly

205

Ala

Thr

His

Asn

val

285

Glu

val

Lys

Gly

AsSn

110

Arg

Leu

Arg

Lys

Glu

156

Thr

Phe

Arg

Arg

Asn

270

pPhe

Cys

Arg

Met

Asn

95

Ile

Ser

Ile

Trp

Leu

175

Ala

Arg

Phe

Ala

Ser

His

Cys
Pro
Ala
80
Glu
Leu
ser
Phe
Gly
1
Gly
Leu

Arg

Ala

Ala
ASp

Ala
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Gly Asp val Ile ser Ser GIn Ala Glu GIn Ile Pro Pro GIn Glu

305

310

Leu Thr His Asn Gly Ala

325

ITe Leu Arg Ala Glu Thr

340

Ala Pro Ile Asp Ala Pro

<210>
<211>
<212>
<213>

<400>
Gln teu Pro Asp Trp Ser
5

1

val

ASp

Leu

Asp

65

Ser

Arg

Met

Ile

rp

145

Ser

Lys

Met

val

50

Arg

Leu

Thr

Glin

Asnh

130

L.eu

Ala

355

138
328
PRT
Cuphea hookeriana

138

ser

Leu

35

Phe

Thr

Asn

Leu

Ile

115

Thr

Tyr

Lys

20

val

Arg

Ala

His

Glu

100

Lys

Arg

Ser

Ala

Arg

ASp

Gln

Ser

val

Phe

ASp

Met
165

Pro

Ser

Ser

Ile

70

Lys

Cys

Asn

ser

Cys

150

Met

Gly

Glu

Ala

Arg

Asp

Phe

Phe

55

Glu

ser

Lys

Arg

ASN

Arg

Leu

Ala
360

Leu

Met

Gly

40

Ser

Thr

Thr

Arg

Tyr

120

Lteu

Thr

Gin

Asn
val

345

Lys

Leu

His

25

lLeu

Ile

Leu

Gly

Gly

Gly

Lys

Pro
330

Arg

Pro

Thr

10

ASp

Glu

Arg

Met

Ile

90

Leu

Ala

Lys

Glu

Thr
170

315

ser

Ala

Pro

Ala

Arg

Ser

Ser

Asn

75

L.eu

1le

Trp

Ile

Ile

155

Arg

219

Cys

Arg

Lys

Ile

Lys

Thr

Tyr

60

His

Leu

Trp

Gly

Gly

Leu

Arg

Phe

Thr

Ala
365

Thr

Ser

val

45

Glu

Leu

Asp

val

ASp

125

Met

val

Leu

val
Thr

350

Ser

Thr

Lys

Gln

Ite

Gin

Gly

val

110

Thr

Gly

Arg

Ser

His

Trp

His

ASp
Gly
Glu
Phe
95

Ile
val

Arg

Ala

Ala
320

ser

ser

Phe

Pro

Gly

Thr

Thr

80

Gly

Lys

Glu

ASp

Thr

160

Leu



Pro

val

Gly

val

225

Ser

Leu

Thr

l.eu

Trp

Thr

<210>
<211>
<212>
<213>

<400>
Pro Asp Trp Ser Met Leu Phe
5

1

Ala

Pro

Arg

Ser

65

Ala

Tyr

Ile

ASp

210

AsSn

Met

Glu

Ala

Leu

290

Arg

Ser

Glu

Glin

Thr

50

Ile

Lys

Glu

Glu

195

Ser

Gin

Pro

Tyr

Met

275

Arg

Pro

Asn

139
322
PRT
umbellularia californica

139

Lys

Leu

35

Phe

Leu

Ser

val

180

ASp

Ile

His

Thr

Arg

260

Asp

Leu

Lys

Gly

GIn

20

Leu

Ala

Ala

val

Ser

Gin

val

Glu

245

Arg

Pro

Glu

Asn

Asn
325

rp

ASD

Ile

val

Gly
85
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Gin Glu Ite val Pro Leu Phe val

ASp

Lys

Ser

230

val

Glu

Ser

ASp

Ala

310

Ser

Thr

ASp

Arg

Met

70

Ile

Leu

Gly

ASn

Leu

Ccys

Lys

Gly

val

AsSnh

His

Ser

55

Asn

Leu

Lys

200

Leu

val

Glu

Gly

val

280

Thr

Ala

Ser

Ala

Leu

Phe

40

Tyr

His

Gly

185

val

Thr

Lys

Thr

Arg

Gly

Ala

Asn

val

Glu

25

Gly

Glu

Met

ASp

His

Pro

Tyr

Gln

250

ASD

val

Ile

Gly

Ile

10

Trp

Leu

val

Glin

Gly
90

Lys

Gly

Ile

235

Glu

Ser

Arg

val

Ala
315

Thr

Lys

His

Gly

Glu

75

Phe

220

Phe

220

Gly

Leu

val

Ser

Asn

300

Iie

Thr

Pro

Gly

Pro

60

Ala

Gly

Trp

cys

Leu

GIn

285

Gly

Ser

Ile

Lys

Leu

45

AsSp

Thr

Thr

ASP

190

val

ASD

Ile

Ser

Glu

270

Tyr

Ala

Thr

Phe

Pro

30

val

Arg

Leu

Thr

Ser

Lys

Leu

Leu

Leu

255

Ser

Glin

Thr

Gly

Ser

15

Lys

Phe

Ser

Asn

Leu
95

Pro

Thr

ASD

Glu

240

Ala

val

Ala

Leu

Arg

Thr

His

80

Glu



Met

val

Ile

ASp

Leu

Arg

Asp

Ile

His

225

ASp

Arg

Ser

Leu

Arg

<210>
<211>
<212>
<213>

<400>

Ser

Glu

Met

Gly

Glu

Glin

210

val

Ser

Arg

Gly

Glu

290

Leu

val

Lys

Arg

Ala

Lys

ASn

Glu

Ile

195

Gly

Asn

Ile

Glu

Gly

Gly

Thr

140
345
PRT
Cinnamomum camphora

140

Arg

100

Tyr

ser

Thr

Thr

Ile

180

Lys

Gly

Asn

Phe

Cys

260

Ser

Gly

Asp

ASp

Pro

Gly

Gly

165

Gly

Lys

Leu

Leu

Glu

245

Thr

sSer

Ser

Ser
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Leu Met Trp val val Arg Arg Thr His val

Thr Trp

Asn Asn
135

Glu 1le

150

Thr Arg

Pro Ala

Leu Gln

Thr Pro

215

Lys Tyr

Ser His

Arg ASp

Glu Ala

Glu val

295

pPhe Arg
310

Gly

120

Gly

Leuy

Arg

Phe

LysS

200

Arg

val

His

Ser

Gly

Leu

Gly

105

ASp

Met

Thr

Leu

Ile

185

Leu

Trp

Ala

Ile

val

265

Leu

ATQ

Ile

Thr

Arg

Arg

Ser

170

Asp

Asn

Asn

Trp

Ser

250

Leu

val

Ala

Ser

val

Arg

AsSn

Asp

Asp

val

235

Ser

Arg

Cys

Arg

val
315

221

Glu

Asp

140

Thr

Ile

val

Ser

Leu

220

Phe

Phe

Ser

ASD

Thr

300

Ile

val

125

Phe

Ser

Pro

Ala

Thr

205

ASp

Glu

Thr

Leu

His

285

Glu

Pro

110

Glu

Leu

Leu

AsSp

val

190

Ala

val

Thr

Leu

Thr

270

t.eu

Trp

Ala

Cys

val

Ser

Glu

175

Lys

Asp

Asn

val

Glu

255

Thr

Leu

Arg

Glu

Ala

Trp

Arg

val

160

val

ASp

Tyr

Glin

Pro

240

Tyr

val

Glin

Pro

Pro
320



Pro

Ala

Pro

Arg

Ser

65

Ala

Met

val

val

Arg

Glu

Ile

His

225

Asp

Arg

ASD

Glu

GTn

Thr

50

Ile

LYyS

Ser

Glu

Gly

Cys

Met

Gly

Glu

GlIn

210

val

Ser

Arg

Trp

Lys

Leu

35

Phe

val

Ser

Lys

Arg

Ala

Lys

Asn

Glu

Ile

195

Gly

Asn

Ile

Ser

Gln

20

Leu

Ala

Ala

val

100

Tyr

Ser

Thr

Thr

Ile

180

Lys

Gly

Asn

Phe

Cys
260

Met

Trp

ASD

Ie

val

Gly

85

Asp

Pro

Gly

Gly

Arg

Gly

Lys

Leu

Ile

Glu

245

Thr
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teu Phe Ala val Ile Thr Thr Ile Phe Ser

Thr Asn

ASp His

Arg Ser
55

Met Asn
70

Ile Leu
Leu Ile
Ala Trp
Asn Asnh

135
Gilu Ile
150
Thr Arg
Pro Ala
Pro Glin
Thr Pro

215
Lys Tyr

Ser His

Met Asp

teu

Phe

40

Tyr

His

Gly

Trp

Leu

Arg

phe

Arg

val

His

Ser

Glu

25

Gly

Glu

Leu

ASp

val

105

Asp

Arg

Thr

Ley

Ile

185

Leu

Trp

ASD

Ile

val
265

10

Trp

Pro

val

Gln

Gly

90

val

Thr

Arg

Arg

Ser

170

ASD

Asn

Asn

Trp

Ser

250

Leu

Lys

His

Gly

Glu

75

Phe

Lys

val

His

Cys

155

Lys

Asn

ASD

ASp

Ile

235

Ser

GIn

222

Pro

Gly

Pro

60

Ala

Gly

Arg

Glu

Asp

140

Thr

Ile

val

Ser

Leu

220

Leu

Phe

Ser

Lys

ey

45

ASp

Ala

Thr

Thr

val

125

Phe

Ser

Pro

Ala

Thr

205

ASp

Glu

Thr

Leu

Pro

30

val

ATG

lLey

Thr

His

110

Glu

Leu

Leu

Glu

val

190

Ala

Ile

Thr

Ile

Thr
270

15

Asn

Phe

Ser

AsSn

Leu

95

val

Cys

val

Ser

Glu

175

Lys

ASp

ASn

val

Glu

255

Thr

Ala

Pro

Arg

Thr

His

80

Glu

Ala

Trp

Arg

val

160

val

ASp

Tyr

GIn

Pro

240

Tyr

val
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ser Gly Gly Ser Ser Glu Ala Gly Leu val Cys Glu His teu Leu Gln
275 280 285

teu Glu Gly Gly Ser Glu val teu Arg Ala rLys Thr Glu Trp Arg Pro
290 295 300

Lys Leu Thr Asp Ser Phe Arg Gly Ile Ser val Ile Pro Ala Glu Ser
305 310 315 320

Ser val Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp

325 330 335

ITe Asp Tyr Lys ASp ASp ASP ASp LyS

340 345
<210> 141
<211> 4
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: Synthetic

peptide

<400> 141

Lys Asp Glu Leu
1

<210> 142
<211> 6

<212> PRT
<213> unknown

<220>
<223> Description of unknown: Higher plant fatty acyl-ACP
thioesterase sequence

<400> 142
Leu Asp Met Asn GIn His
1 5

<210> 143
<211> 6

<212> PRT
<213> unknown

<220>
<223> Description of uUnknown: Algal fatty acyl-ACP thiocesterase
sequence

<400> 143
Met Asp Met Asn Gly His
1 5

223



