
SEQUENCE LISTING 

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

GATCAGACGGGCCTGACCTGCGAGATAATCAAGTGCTCGTAGGCAACCAACTCA 
GCAGCTGCTIGGIGTIGGGTCTOCAGGATAGTOTTGCAGGGCCCCAAGGACAGC 
AGGGGAACITACACCTTOTCCCCGACCCAGTITTATGGAGTGCATTOCCTCAAGA 
GCCTAGCCCiOACiCOCTACiGCTACATACTTGCCGCACCGOTATGAGOGGATATAG 
TACTCGCACTGCGCTGTCTAGTGAGATGGGCAGTGCTGCCCATAAACAACTGGCT 
GCTCAGCCATITOTTGGCGGACCATTCTGGOGGGOCCAGCAATGCCTOACITICO 
GGTAGGGTGAAAACTGAACAAAGACTACCAAAACAGAATTTCTTCCTCCTTGGA 
GGTAAGCOCAGGCCOGCCCGCCTOCGCCCACATGGCGCTCCGAACACCTCCATA 
GCTGTAAGGGCGCAAACATGGCCGGACTGTTGTCAGCACTCTITCATGGCCATAC 
AAGGTCATCFCGAGATTAGTOCTGAGTAAGACACTATCACCCCATGTTCGATTGA 
AGCCOTGACTICATGCCAACCTGCCCCIGGOCGTAGCAGACGTATGCCATCATGA 
CCACTAGCCGACATGCGCTGTCITITGCCACCAAAACAACTGGTACACCGCTCGA 
AGTCGTGCCOCACACCTCCOGGAGIGAGICCOGCCACTCCTCCCCGGCGOGCCG 
C OGCCCTACCTGGGTAGGEICOCCATACGCCCAMACCAAACGACOCAGGAGOG 
GATT GGGGTA GGOAATCCCAACCAGCCTAACCAAGACOGCACCIATAATAATAG 
arGaiGGGACFAACAGCCCTATATCGCAAUCTTTGGGFOCCTATCTIGAGAAGCA 
CGAGVIGGAGTGOCRYForrACGGTCGACCCTAAGGITGGOTOTGCCGCAGCCTGA 
A ACAA A GCGTCT A GCA GCTOCTTCTATA ATGTGTC A OCCOTTGTOITTCAGTTAT 
ATTOTATGOTATIOTTTCOTCOTGCTAGGGTGGCOCAGGCCCAC CIACTUTGGCG 
GGCCA TIG CET IUT IGCTTGANITGCcuC ACC A TCTAAGGICTGAACGOICAC'ICA 
AACGCCTTTGTACAACTGCA GAACTTTCCTI GGCOCIGCAACTACA GTGTEIC AAA 
CCAGCACATAGCACTCCCTTACATCACCCAGCAGTACAACA 

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

CGCTGCGCACCAGGGCCGCCAGCTCGCTGATGTCGCTCCAAATGCGGTCCCCCGA 
ITTTTTGTTCTTCATCTTCTC CACCTTGGTGGC CTTCTTGGCCAGGGCCTTCAGCTG 
CATGCGCACAGACCGTTGA OCTCCTGATCAGCATCCTCAGGAGGCCCTTTGACAA 
GCAAGCCCCTGTGCAAGCCCATTCACGGOGTACCAGTGGTGCTGAGGTAGATGG 
GTITGAAAAGGATIOCTCGGTCGATIGCTGCTCATGGAATTGGCATGTGCATGCA 
TOTTCACAATATGCCACCAGGC T1TGGAGCAAGAGAGCATGAATCiCCTTCAGGC 
AGGTTGAAAGTTCCTGGGGGTGAAGAGGCAOGGCCGAGGATTGGAGGAGGAAA 
GCATCAAGTCOTCOCTCATGCTCATOTITICAGTCAGAGITTGCCAAOCTCACACi 
GA GCAGA GA CA A GA CTGGCTGCTCAGGTGTTGCATCGTGTGTGTGGTGGOGCiGG 
CieGGGGITAATACGGIACGAAATOCACTIGGAATTCCCACCTCATGCCAOCGGA 
CCCACATGICITGAATTCGAGGCCTGTGGGGTGAGAAATGCTCACTCTGCCCTCGT 
TGCTOA GOTACTICA GGCCGCTGA GCTCA AA OTCGATOCCCTGCTCGTCTATC AG 
GGCCTGCACCTCTGGGCTGACCGGCTCAGCCTCCTTCGCGGGCATGGA GTAGGC0 
CCOGCAGCGTTCATOTCCGGGCCCAGGGCAGCGOTGGTGCCATAAATGTCGGTG 
NTGOTGGGGAGGOGGGCCGTCGCCACACCATTGCCOTTGCMGCTGACGCATGC 
AC,ATGTGOCCIGOCTGGCACCGOCAGCACTGGICTCCAGCCAOCCAOCAAGTGG 
CTOTTCAGGAAAGCGOCCATOITGTFOOTCCCTGCGCATGTAATECCCCAGATCA 
AAGGAGGGAACAGCTIGGAYITGATGTAGTGCCCAACCGGACTGAATGTOCGAT 



GGCAGGTCCCTTIGAGTCTCCCOAATTACTAGCAGGGCACTGTGACCTAACGCAG 
CATGCCAACCGCAAAAAAATGA 11 GACAGAAAATGA ACCGUEGTGTCAATATTI 
GCTGTATTTATT CEEEITAATCA GCAACCAACiTTCGAAAC GC AACTATC GTGGTG 
ATCAAGTGAACCTC A T CA GACTTACCTC GTTCGGCAAGG AAA C OGA GGCAC CA A 
ATFCCAAT l'l GA IA I LA bCGCTTGCCAAGCTAGAGCTGATCETTOGGAAACCAAC 
TGCCAGAC AGTGGAC'EGTGA T GGA OTGCCCC GA OTOCT GOA GC Crferr COATTC G 
GTTAGTCATTACTAACGTGAACCCTCAGTGAAGGGACCATCAGACCAGAAAGAC 
CAGATCTCCTECTCOACACCGAGAGAGTGITGCGGCAMAGGACGACAAG 

SEQ ID NO: 3 
Yeast sucrose invertase 

MTNETSDRELVITETENKGWMNDENGLWYDEKDAKWHLYFQYNENDTVWGTPLE 
WGHATSDDEINWEDQPIMAPKRNDSGAFSOSMVVDYNNTSGFFNDTIDPRQRCVM 
WTYNTPESEEQYISYSEDGGYTETEYQKNPVLAANSTQFRDPKVPWYEESQKWIMT 
AAKSQDYKIEWSSDDI,KSWKLES AFANEGFL G YQYECEGLIE VP TEQDPS KSYWVM 
FISINIEGAPAGGSENQYFV GS ENGTHFEAFDNQSRVVDEGKE YYALQTFFNTDPTYGS 
A LGIAWASNWEY S AFVET NPWRS SMSLVRKES I NT EYQA NEETELINLKAEPILNISN 
AGEWSRFATNTITTKANSYNVDESNSTGIT1HIlltNYAVNTTQTISKSVEADLSLWEK 
GLEDPEEYERMGFEVSASSFELDRGNSKVKINKENEYFFNEMSVNNQPFKSENDLSY 
YKVYGLIDQNILELYENDGDVVSTNTYFVfrrGNALOSVNMTTGVDNLIFYIDKFQVR 
EVK 

SEQ ID NO: 4 
Yeast secretion signal 

MLLQAELFLIAGFAAKISAS 

SEQ ID NO: 5 
Higher plants secretion signal 

MANKS LELLELLGS LAS Ci 

SEQ ID NO: 6 
Consensus eukaryotic secretion signal 

MARLPLAALG 

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

MANKLELLELLELLPLAASG 

SEQ ID NO: 8 
S. cerevisiae sucrose invertase NP 01.2104 

GAATTCCCCAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATATCAAAG 
ATA C A GTCTCA GAAGACCA AAGGGCTATTGAGA CITTICAAC AAAGGGTAATAT 
C GGGAAA CCFCCTC GGATFCCATIGCCCAOCTATCTOTC A CITCATCAAAAGGAC 
AGTAGAAAAGGAAGGTGGCACCTACAAATGCCATCATTGCGATAAAGGAAAGGC 
TATCGTTC AA GATCiCCICTGCCGAC AGTOGTCCCAAAGATGGACCCCCA CCCAC G 
A OGAGCAT COniGAAAAAGAAGACGITCCAA CCA C GTETTCAAACiCAA CiTGGAT 



TGATGTGAACATGGTGGAGCACGACACTCTCGTCTACTCCAAGAATATCAAAGAT 
ACAGICTCAGAAGACCAAAGGGCTATTGAGACTITIICAACAAAGGGTAATATCG 
GGAAACCTCCTCGGATTCCATTGCCCAGCTATCRITCACTTCATCAAAAGGACAG 
TAGAAAAOGAAGGTGOCACCTACAAATGCCATCATMCGATAAAGGAAAGGCTA 
TCGTICAAGATOCCTCTGCCOACAGTGGTCCCAAAGATGGACCCCCACCCACGAG 
GAGCATCOTGGAAAAAGAAGACMICCAACCACGTETTCAAAGCAAGTGGNITG 
ATOTGATATCTCCACTOACOTAAGGGATOACGCACAATCCCACTATCCTFCGCAA 
GACCMCCTCTATATAAOCiAA °TICK' TTCA I I FGGAGAGOACACGCTGAAATC 
ACCAOTCTCTCTCTACAAATCTATCTEITGGCGCGCCATATCAATGMICTTCAOGC 
GITIFCTITTTCETCTTOCTOGITEMCITGCCAAGATCAGCGCCTCTATGACGAACG 
AAACCTCGGATAGACCACrTGTEICACyrrACACCAAACAAGOOCTGGAFGAATG 
ACCCCAXIGGACTGTGOTACGACGAAAAAGATGCCAAGTGOCATCTGIACTIFTC 
ANTACAACCCGAACGATACTOTCTOGOGGACGCCATTGTTTTGOGGCCACGCCAC 
GICCGACOACCIGACCAATTGGGAGOACCAACCAATAGCTATCGCTCCOAAGAG 
GAACGACTCCGGAGCNITCTCGGGTTCCATGGTGGTTGACTACAACAATACTTCC 
Gocyr FITCAACCATACCATTGACCCGAGACAACGCMCGTOGCCATATUGACTT 
ACAACACACCGGAGTCCOAGGAGCAGTACATCFCGTATAGCCTGGACGOTGOAT 
ACACTETTACAGAGTATCAGAAGAACCerGTOCrroOTGCAAATICGACTCAGTF 
CCGAGATCCOAAGGFC F t TTGGTACGAGCCGICOCAGAAGTOGATCATGACAGC 
GGCAAAGTCACAGGACTACAAGATCGAAATTEACTCGTCTGACGACCTTAAATCC 
TGGAAGCRIG AATCCGCGTIVOCAAACGAGGGCTTTCTCOGOACCAATACGAAT 
GCCCAGGCCTOATAGAGGFCCCAACAGAGCAAGATCCCAGCAAGTCCIACTGGG 
TGATOTTIATTTCCATTAATCCAGGAGCACCGGCAGGAGGTTCTTTTAATCAGTA 
C El CGTCGOAAOCITTAACGGAACTCATITCGAGGCATITGATAACCAATCAAGA 
GTAGTTGATTTTGOAAAGGACTACTATGCCCTGCAGACTITCYFCAATACTGACC 
CGACCTATOGGAGCGCTCITGOCATIGCGTOGGC 1.1 CTAACIGGGAGTATTCCGC 
AT] CG II. CC  FACAAACCCTFGGAGGIcerccAMTCGCTCGIFGAGGAAATTCFCTC 
TCAACACTGAGTACCAGGCCAACCCGGAAACCGAACTCATAAACCTGAAAGCCG 
AACCGATCCTGAACATTAGCAACOCTGOCCCCTGGAGCCGGTTIGCAACCAACA 
CCACGTITGACGAAAOCCAACAOCTACAACOTCGATCTEICGAATAGCACCGGTA 
CAC I I GAA TTTGAACTOGTOTATGCCOTCAATACCAC,CCAAACGATCFCGAAGTC 
GOTGEFCGCGGACCFCTCCCTICTOOTTTAAAGGCCTGGAAGACCCCGAGGAGTAC 
CITCAGAATGGGTITCGAGGTTTCTOCGTCCTCCTIVITTCCTTGATCOCGOGAACAG 
CAAAGTAAAA FlTG I FAAGGAGAACCCATATTTTACCAACAGGATGAGCGTFAA 
CAACCAACCATICAAGAGCGAAAACGACCTOTCOTACTACAAAGTGTATOGITT 
GCTTGATCAAAATATCCTGGAACTCTACTTCAACGATGGTGATGTCGTGTCCACC 
AACACATACITCATGACAACCGGGAACGCACTOGGCTCCGTGAACATGACGACG 
GGIFGTGOATAACCTGTTCTACATCGACAAATTCCAGGTGAGGGAAGTCAAGTGA 
GATCTGTCGATCGACAAGCTCGACITE I CTCCATAATAATGTGTGAGTAGITCCCA 
GATAAGGGAATTAGGGITCCTATAGGGTITCOCTCATGTGTTGAGCATATAAGAA 
ACCCTTAGIATGTATTIGTATITGTAAAATACITCTATCAATAAAATITCTAA 	11 C 
CTAAAACCAAAATCCAGTACTAAAATCCAGATCCCCCGAATTAA 

SEQ ID NO: 9 

TGITGAAGAATGAGCCOGCGAC 

SEQ ID NO: 10 

CAGTGAGCTATIACGCACTC 



SEQ ID NO: 11 
UTEX 329 Prototheca kruegarzi 

'I GTTGAA G AATGA GCCGGCGAGETAAAAAGAGTOGCATGGTTAAA GAAAATA CT 
CTOGA GCCATA GC GAAAGCAA OTITAGTAAOCITA GEITCATTCITITTA °ACC CO 
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTOTTAGTAAAATAACATGGAG 
GCCCGAAC CGACTAAT GITG AAA A ATTA GCGGATGAATIGTGGGTAGOGGCGAA 
AAA C CAATC GAACTC GGA OITA GCTG GTTCT C CC CGAA ATGCGITTA GGCG CA GC 
A GTAGCAGTACAAATAGA GOGGTAA A GCA CTGITTC YETTGTOGGCTTC G A AA GT 
TOTACCICAAAGTGGC AAACTCTGAATA CTCTA MAC AT AT CTA CTAGTGAGAC 
CTTGGGGGATAAGCTCCTTGGTCAA A AGGG AA ACAGCCCAGATCACCAGTTA AG 
liCCCC AAAATG AAAATGATA GTGACTA A GOATGIGGGTATCYFCAAAACC TC C AG 
CAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG 

SEQ ID NO: 12 
UTEX 1440 Prototheca wickerhamii 

TCITTGAAGAATGAGCCGGCOACrrAAAATAAATOGCAGGCTAAGAGATIIAATA 
ACTCGAAACCTAAGCGAAAOCAAGTCTTAATAGOGCGTCAATTTAACAAAACI 1 
TAANTAAATTATAAAGTCATTTATTITAGACCCGAACCTGAGTGATCTAACCATC1 
GTCAGGATGAAACTTGGGTGACACCAAGTGGAAGTCCGAACCGACCGATGTTGA 
AAAATCGGCGGATGAACTGTGGTTAGTCiGTGAAATACCAGTCGAACTCAGAGCT 
AGCTOGTTCTCCCCGAAATGCGTTGAGGCGCAGCAATATATCTCOTCTATCTAGG 
GGTAAAGCACTGT 1'1 CGGTGCGGGCTATGAAAATGGTACCAAATCGTGGCAAAC 
TCTCiAATACTAGAAATGACGATATATTAGTGAGACTATGGGGGATAAGCTCCAT 
AGTCGACiAGGGAAACAGCCCAGACCACCAGTTAAGGCCCCAAAATGATAATGAA 
GTOGT AAA GOAGGTGAAAATOC AANTACAAC CA GC1 A GGTTGGCITAGAAGC A GC 
CATCCTITAAAGAGTGCGTAATAGCTCACTG 

SEQ ID NO: 13 
UTEX 1.442 Prototheca stagnora 

TGTTGAAGAATGAGCCGOCGAGTTAAAAAAAATGGCATGOTIAAAGATATITCT 
CTGAAGCCATAGCGAAACICAAGTITTACAAGCTATAGTCATTTTTITTTAGACCCCi 
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTCAAATAACATGGAG 
GCCCOAACCGACTAATGETTGAAAAATTAGCGGATGAATTOTGGGTAGGGCiCCIAA 
AAAC CAATC GAA CFC GGAGTTAGCTGOTTCTC CC CGAAATGC GTTTA GGC GCAGC 
AGTACiCAACACAAATAGAGGOOTAAAGCACTOTTTCTT II GTGGGCUTCCIA AACiT 
TUT ACCTCAAAGTOGCAAACFCTGA ATACTCTAT 11 AGATATCTACTAGTGAGAC 
CTIUGGGGATAAGCTCCITGGICAAAAGGGAAACAOCCC'AGATCACCAOTTAAG 
GCCCCAAAATGAAAATGATAGTGAC'TAAGGACGTGAGTATGTCAAAACCTCCAG 
CAGGTTAGCTTAGAAGCAGCAATCCTTTCAAGAGTGCGTAATAGCTCACTG 

SEQ ID NO: 14 
UTEX 288 Prototheca moriformis 

TGITGAAGAATGAGCCGGCGAGTFAAAAAGAGTGGCATGOTTAAAGATAATICT 
CTOGAGCCATAGCGAAAGCAAGYTTAACAAGCTAAAGTCACCCTTTFIAGACCCG 
AAACCGAGTGATCFACCCATGATCAGGOTGAAGTGTTGGTAAAATAACATGGAG 
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GCCCGAACCGACTAATGOTGAAAAATTAGCGGATGAATTOTGGGTAGGGGCGAA 
AAACCAATCGAACTCGGAGTTAGCTGGTTCTCCCCGAAATGCOT'ITAGGCGCAGC 
AGTAGCAACACAAATAGAGGGGTAAAGCACTGTTTC 1 1 1 1G RiGGCTI'CCiAAAGT 
TGTACCTCAAAGTOGCAAACTCTGAATACTCTAT clAGATATCTACTAGTGAGAC 
C l'l GOGGGATAAGCTCCTTGGTCAAAAGGGAAACAGCCCAGATCACCAGTTAAG 
GCCCCAAAAPTAAAATGATAGTGACTAAGGATGTGGGIATGTTAAAACCTCCAG 
CAGOTTAGCTIAGAAGCAGCAATCCITTCAAGAGTOCGTAATAGCTCACTO 

SEQ ID NO: 15 
UTEX 1439, UTEX 1441, UTEX 	5.143EX 1437 Prototheca moriformis 

TGITGAAGAATGAGCCGGCGACTTAAAATAAATGGCAGGCTAAGAGAATTAKIA 
ACTCGAAACCTAAGCGAAAGCAAGTCrrAKrAGGGCGCTAATTTAACAAAACAT 
TAAATAAAATCTAAAGTCATTTATTTTAGACCCGAACCTGAGTGATCTAACCATG 
GTCAGGATGAAACTTGGGTGACACCAAGTGGAAGTCCGAACCGACCCiATGTIGA 
AAAATCGGCOGATGAACTGTGGTTAGTGGTGAAATACCAGTCGAACTCAGAGCT 
AGCTOCiTIGTCCCCGAAATGCMTGAGGCGCAGCAATATATCTCOTCTATCTAGG 
GGTAAAGCACTGTTTCGGTGCGOCiCTATGAAAATGGTACCAAATCGTGGCAAAC 
TCTGAATACTAGAAATGACGATATATTAGTGAGACTATGGGOGATAAGCTCCAT 
AGTCGAGAGGGAAACAGCCCAGACCACCAGTTAAGGCCCCAAAATGATAATGAA 
GTGGTAAAGGAGGTGAAAATGCAAATACAACCAGGAGGITGGCTIAGAAGCAGC 
CATCCITFAAAGAGTOCOTAATAGOTCACTO 

SEQ ID NO: 16 
MIA 1533 Prototheca wickerhanai 

TurreAAGAATGAGCCGTCGACITAAAATAAATGGCAGGCTAAGAGAATTANTA 
ACTCGAAACCTAAGCGAAAGCAAGTCTTAATAGGGCGCTAATTTAACAAAACAT 
TAAATAAAATCTAAAGTCATTTATTTTAGACCCGAACCTGAGTGATCTAACCATG 
GrICAGGATGAAACTTGGGTGACACCAAGTGGAAGTCCGAACCGACCGATGTTGA 
AAAATCGOCGGA't•GAACTGTGGTTAGTGG'FGAAA'fACCAGTCGAACTCAGAGCT 
AGCTGGITCTCCCCGAAATGCOTTGAGGCGCAGCAATATATCTCGTCTATCTAGG 
GGTAAAGCACTGTTTCGOTGCGOGCTATGAAAATGGTACCAAATCGTGGCAAAC 
TCTGAATACTAGAAATGACGATATA 111 AGTGAGACTATGGGGGATAAGCTCCAT 
AGTCGAGAGGGAAACAGCCCAGACCACCAGTTAAGGCCCCAAAATGATAATGAA 
c cG AAA Gn 	AA ccAA n n CrAGGA r wGCC Gt c GC 
CATCCTITAAAGAGTOCOTAATAGCFCACTG 

SEQ ID NO: 17 
UTEX 1434 Prototheca moriformis 

TGTTGAAGAATGAGCCGGCGAGTTAAAAAGAGIGGCOTGGTIAAAGAAAATTCT 
CTGGAACCATAGCGAAAGCAAGMAACAAGC'ITAAGTCACTTTTTTTAGACCCG 
AAACCGAGTGATCTACCCATGATCAGGOTGAAGTGITGGTA AAATAACATG GA 
OCCCGAACCGACTAATGGTGAAAAATTAGCGOATGAATTOTGOOTAGGGGCGAA 
AAACCAATCGAACTCGGAGTTAGCTOMICTCCCCOAAATGCGITTAGGCGCAGC 
AGTAGCAACACAAATAGAGGGGTAAAGCACTUE1TC'VEITTGTGGGCTCCOAAAG 
'TTGTACCTCAAAGTGGCAAACTCTGANfAcTCTA 	n TAGATATCTACTAGTGAGA 
CMIGGGGGATAACiCTCCTTOGTCGAAAGGGAAACAGCCCAGATCACCAGTTAA 
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GGCCCCAAAATGAAAATGATAGTGACTAAGGATGTGAGTATGTCAAAACCTCCA 
GCAG GT rAcc FTAGAAGCAGCAATCCTITCAAGAGTGCGTAATAGCTCACTG 

SEQ ID NO: 18 
UTEX 1438 Prototheca zopfii 

TOTTGAAGAATGAGCCGGCGAGTTAAAAAGAGTGGCATGGITAAAGAAA Ancr 
CTGGAGCCATAGCGAAAGCAAGETTAACAAGGITAAGTCACITITTTTAGACCCG 
AAACCGAGTGATCTACCCATGATCAGGGTGAAGTGTTGGTAAAATAACATGGAG 
GCCCGAACCGACTAATOGTGAAAAATTAGC GOATGAATTGTGGGTAGGGGCGAA 
AAACCAATCGAACTCGGAGTTAGCTGGITCTCCCCGAAATGCGTTTAGGCGCAGC 
AGTAGCAACACAAATAGAGOGGTAAAGCACTOr ITCTTICGTOGGCTTCOAAAG 
TTGTACCTCAAAGTGGCAAACTCTGAA 1 ACTC, 1 A FTTAGATATCTACTAGTGAGA 
CCTTGGGGGATAAGCTCCTTGGTCAAAAGGGAAACAGCCCAGATCACCAGTTAA 
GGCCCCAAAATGAAANTGATAGTGAC:FAAGGATGTGAGTATGTOAAAACCTCCA 
GCAGGTTAGGITAGAAGCAGTAATCCTITCAAGAGTGCGTAATAGCTCACTG 

SEQ ID NO: 19 
UTEX 1436 Prototheca mortforuns 

TOTTGAAGAATGAGCCGGCGACTTAGAAAAGGIGOCATOOTTAAGOAAATATIC 
CGAAGCCGTAGCAAAAGCGAGTCTGAATAGGGCGATAAAATATATfAATAYFTA 
GAATCTAGTCATTTTnCTAGACCCOAACCCGCGTGATCTAACCATGACCAGGAT 
GAAGCTFGGGTGATACCAAGTGAAGGTCCGAACCGACCGATGTTGAAAAATCGG 
COGATGAGTIGIGGITAGCOGTGAAATACCAGTCGAACCCGGAGGIAGC I GOTT 
CTCCCCGAAATGCGTTGAGGCGCAGCAGTACATCTAGTCTATCTAGGGGTAAAGC 
ACTGTTTCGGTGCGGGCTGTGAGAACGGTACCAAATCGTGGC A AACTCTGAATAC 
ITAGAAATGACGATGTAGTAGTGAGACTGTGGGGGATAAGCTCCATTGTCAAGACi 
GGAAACAGCCCAGACCACCAGCTAAGGCCCCAAAATGGTAATGTAGTGACAAAG 
GAGGTGAAAATGCAAATACAACCAGGAGGTTGGCTFAGAAGCAGCCATCCTTTA 
AAGAGFGCGTAATAGCTCACTG 

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

MSNSSNASESLFPATSEQPYRTAFHFQPPQNWMNDPNGPMCYNGVYIILFYQYNPIPG 
PLWNERMYWAHSVSIIDLINWIIIIDLAFAPTEPFDINGCLSGSATVLPGNKPIMLYTG 
IDIENRQVQNLAVPKDLSDPYLREWVKHTGNPIISLPEEIQPDDERDPTTTWLEEDGT 
WRELVGSQKDKTGIAFLYITSGDFVNWTKSDSPLHKVSG'FGMWECVDEFPVWVDST 
NGVUTSIINPSNRVKIIVLICLGIQDHGKDCYLIGKYSADKENYVPEDELTLSTLRLDY 
GMYYASKSFFDPVKNRRIMTAWVNESDSEADVIARGWSGVQSFIPRSLWLDKNQKQ 
LLQWPMEIEMLITQNEVSIIINKKI_DGGSSLEVLCHTASQADVKISEKLANLEEAEELD 
PSWVDPQLICSENDASKKGKFGPFGLLALASSDLREQIAIFFRVFRKNGRYVVLMCS 
DQSRSSMKNGIEKRTYGAFVDIDPQQDEISL,RTI HMS IVESMGRGKEcinvypTii, 
AIGEQARLFAFNEIGTESVELSELSAWSMKKAQMKVEEP 

SEQ ID NO: 21 
Schizosaccharomyces pombe [nvertase: Genbank Accession No. ABM 1433 
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MFLKYILASGICLVSLISSTNAAPRHLYVICRYPVIYNASNITEVSNSTTVPPPPFVNTI 
APNGTCLGNYNEYLPSGYYNATDRPKIHFIPSSOFMNDPNGLVYTGGVYHMFFQYS 
PKTLTAGEVHWGHTVSKDL1HWENYPIAIYPDEHENGVLSLPFSGSAVVDVHNSSGL 
FSNDTIPEEIRIVLEYTDHWTGVAERQA1AYTIDGGYTFICKYSGNPVIDINSLQFRDPK 
VIWDFDANRWVMIVAMSQNYGIAFYSSYDLIHWTE1SVPSTSGYLGLQYECPGMAR 
VPVEGTDEYKWVLFISINPGAPI,GGSVVQYFVGDWNGTNFVPDDGQTRFVDLGKDF 
YASALYHSSSANADVIGVGWASNWQYTNQAPTQVERSAMTVARKFTLRDVPQNPM 
TNLTSLIQTPLNVSLLRDETLFFAPVINSSSSLSGSPITLPSNTAFEFNVTLSINYTEGCT 
TGYCLORMDSDDPYRLQSISVDVDFAASTLVINRAKAQMGWFNSLFTPSFANDIYIY 
GNVTLYGIVDNOLLELYVNNGEKTYTNDFFFLQGATPGQISFAAFQGVSFNNVTVTP 
LKTIWNC 

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

MIQLSPLILLPLFSVFNSLADASTEYLRPQRILTPDQGWMNIONGMFYDRIU)KLWHV 
YFQHNPDKKSIWATPVTWGHSTSKDLLTWDYHGNA LEPEN DDEG1FSGSVVVDRNN 
TSGFFNDSTDPEQRIVAIYTNNAQLQTQEIAYSLDKCiYSFIKYDQNPVINVNSSQQRD 
PKVLWHDESNQW1MVVAKTQEFKVQIYGSPDLKKWDLIKSNFISNGYLGFQYECPG 
LFKLPIENPLNDIVTSKWVLLLAINPOSPLGGSINEYFIGDFDOTTFHPDDGATRFMDI 
GKDFYAFQSFDNTEPEDGALGLAWASNWQYANTVPIENWRSSMSLVRNYTLKYVD 
VNPENYOLTLIQKPVYDTKETRLNETLKTLETINEYEVNDLKLDKSSINATDFNTERN 
ATGVFEFDLKFTQTDIXMGYSNMITQFGLYIHSQTVKGSQETIQLVEDILSTTWYID 
RTTQHSFQRNSPVFTERISTYVEKIDTTDQGNVYTLYGVVDRNILELYFNDGSIAMTN 
TFFFREGKIPTSFEVVCDSEKSFITIDEISVRELARK 

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

MVQVLSVLVLPLLTLFFGYVASSSIDISVDTSEYNRPLIHFTPEKGWMNDPNGLFYDK 
TAKINHLYFQYNPNATAWGQPLYWGIIATSNDLVIIWDEFIEIAIGPEHDNEGIFSGS1 
VVDHNNTSGFFNSSIDPNQRIVAIYTNNIPDLQTQDIAFSLDGGYTFTKYENNPVIDVS 
SNQFRDPKVFWHERFKSMDIIGCSEIARVKIQIFGSANIKNWVINSNFSSGYYGNQY 
GMSRLIEVPIENSDKSKWVMFLAINPGSPIGGSINQYFVGDFDGFQFVFDDSQTRFVD 
IGICDFYAPQTFSEVEHGVLGLAWASNWQYADQVPTNPWRSSTSLARNYTLRYVIQM 
LKLTANIDKSVLPDSINVVDKLKKKNVICLTNKKPIKTNFKGSTGLFDFNITFKVLNLN 
VSPGK7'HFDILINSQELNSSVDSIKIGH3SSQSLFYIDRHIPNVEFPRKQFFIDKLAAYL 
EPLDYDQDLRVFSLYGIVDKNIIELYFNDGTVAMTNTFFMCi liG KY PI IDIQIVIDTEEP 
LFELESVILRELNK 

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

MATSRLTPAYDLKNAAAAVYTPLPEQPHSAEVEIRDRKPFKIISAIMSSLLLLALILVA 
VNYQAPPSHSSGDNSQPAAVMPPSRGVSQGVSEKAFRGASGAGNGVSFAWSNLMLS 
WQRTSYFIFQPVKNIVMNDPNGPLYYKGWYHLFYQYNPDSAVWGNIONGHAVSTD 
LINWIALPFAMVPDQVVYDVNGVWTGSATILPDGRIVMLYTODTDDYVQDQNLAPP 
ANLSDPLLVDWVKYPNNPVIYPPPGIGVKDFRDPITAGTAGMQNGQRLVTIGSKVG 
KTGISLVYETTNFTTFKLLYGVLHAVPOTOMWECVDINPVSTTGENGLDTSVNGI,G 
VKIIVLKTSLDDDIGIDYYALGTYDPVKNKWTPDNPDLDVGIGLRIDYGKYVAARTF 
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YDQNKQRRILWGWIGETDLEAVDEMKGWASLQMPRTIVEDKKTGENVLQRPEEEV 
ESWSSGDPITQRRIFEPGS VVPMVSGATQLDITASFEVDETLLEITSESHDAGYDCSN 
SGGAGTRGSLGITGLINVADEKLSELTPVYLYVAKGGDGICAKAHLCAYQTRSSMAS 
GVEKEVYGSAVPVLDGENYSARILIDIISIVESFAQAGRTCVRSRDYPTKIDIYOAARCE 
FFNNATEASVRASLKAWQMKSFIRPYPFIPDQKS 

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

MS SDDLES PPSS YLPIPPSDEFFIDQPPPLRSWIALLSIPLALMFLITLATHASNLESPPSD 
S OLVSDPV TED VNPAV VRRGKDA OVSDKTSGVDS GFVLDPVAVD ANS V VVIIROKD 
AGVSDKTSGVDSGLEKDSPLGPYPWTNQMLSWQRTGFUTQPVKNWMNDPNCiPLYY 
KOWYHITYWNPEGAVWGNIAWOHAVSRDIATHWTHITIAMVPDQWYDINGVWT 
GSATILPDGQIVMIXTGATNESVQVQNLAVPADQSUITITRWKKSEANPILVPPPGIG 
DKDFRDPTTAWYEPSDDTWRIVIOSKDSSHS GIAJVYKEKDFINYKLIPGILHAVERVG 
MWECVDEYPVATADSSIIANHOLDPS ARPSPAVKHVLKASMDDDRHDYYAIGTYDP 
AQNTWVPDDASVDVGIGLRYDWGKFYASKTFYDHAKKRRILWSWIGFIEDSETADIA 
KGWAS LQGVPRTVITDVICITISNLITWPVVEIESERTRPRIDESGITVDAGSTEKLD VG 
GAAQI.DIEAEFKISSEELEA VICEADVSYNCSS SVGA AERGVEGPFGLI AILANQDLTE 
QTA'FITYVSROMDGGENTHECQDEKRSS KASDIVKRIVGHSVPVLDGESTALRILVD 
IISIVESPAQGGRASATSRVYPTEMYNNARVEVENNATOAKVTAQSLKVWHMSTAI 
NEIYDPATSVM 

SEQ ID NO: 26 
Beta vut garis subsp. vulgaris Invertase: Genbank Accession No. Aj278531 

LFY QYNPNGVIWGPPVWGHSTSKDINNWVPQPLTMEPEMAANINGSWSGSATIITG 
NKPAILITOLDPKYEQVQVIAYPKDTSDPNLICEWELAPQNPVMMTQN QINAISER 
DE r 1 AWRI,PDOVWRLLIGSKRGQRGLSLITRSRDFVHWVQAKIIPLYSDKLSGMWE 
CPDFFINYANGDQMGVDTSHOSHVKHVLKNSLDITKHDIYTIGDYNIKKDAYTPDIG 
YMNDSSLRYDYGKYYASKITIFDDAKKERHIGWANESSSVEDDIKKGWSGHITIPRK 
IWIDKLOKQLIQWPIANIEKLRQKINNIYRKVEKGGS QIEVSGITAAQADVEISFKIKD 
LKNVEKEDASWTSPQLLCSKKGASVKGOLGPFGITTLASXGLEEYTAVITRIFKAYD 
NKFVVEMCSDQSRSSENPINDKTINGTEVDVNPIREGLSERVLIDHSVVESTGAKGEI 
NVITARVYPTLAINEKAHLYVFNROTSNVEHOLTAWSMKKANIA 

SEQ ID NO: 27 
Bifidobacteritun breve UCC2003 betasfructofuranosidase (invertase): Genbank Accession 
No. AAT28190 

MTDETPETPVLTPIRDHAAELAKAEAGVAEMAAKRNNRWYPKYHIASNGOWINDPN 
GLETYKGRWHVEYQUIPYGTQWGPMEiwoHyssTDMINWKREPIMFAPSLEQEKD 
GVESGSAVIDDNGDERFYYTGHRWANGFIDNTGEIDWQVQMT ALPDNDITTSNEKQ 
GMEDCPTDKVDHHYRDPKVWKTGDTWYMTFGVSSEDKRCiQMWLESSKDMVRWE 
YERVLFQHPDPDVFMLECPDFFPIKDKDGNEKWVIGFSAMGSKPSGFMNRNVNNAG 
YMIGTWEPGGEFKPETEFRINVDCGHNYVAPQSENVDGRQWYGWMSPEVQPIPMED 
DOWCGQLTITREITLDDDGDVVTAINAEMEGIAREDTLDHGSTILDMDGEQVIADDA 
EAVEIEMTIDLAASTADRAGLIGHATEDGAYTYVAYDDQIGRVVVDRQAMANGDH 
GYRAAPLTDAELASGKLDLRVFVDRGSVEVYVNGGHQVLSSYSYASEGPRAIKINA 
EFONEKVESLKEHHMKSIGLE 
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SEQ ID NO: 28 
Saccharomyces cerevisiae Invertase: Genbank Accession No. NP 012104 

MLLQAFITLLAGFAAKIS ASM1INETSDRPLVIIFITNKGWMNDPNGLWYDEKDAKW 
HLATQYNPNDTVWGTPLFWGIIATSDDLINWEDQPIAIAPKRNDSGAFSGSMVVDY 
NN1fSGFINDTIDPRQRCVAIWTYNTPESEEQYIS Y SLDGG YTFTEYQKNPV LA ANS TQ 
FRDPKVFWYEPS QKWIMTAAKS QD YKIELYSSDDLKSWKLES AFANEGITGYQYECP 
GLIEVPTEQDPS KS YWVMFISINPGAPAGGSENQYINGSFNGTHITADDNQ SRVVDR3 
KDY YALQTITNTDPTY GS ALGIAWASNWEYSAINFrNPWRSSMSLVRKESINFEYQ 
ANPEr ELINLKAEPILNISNAGPWSRFATNTTUTKANS YNVDLS NS TGTLITELVYAV 
N II QTISKSVFADLS LWFKGLEDPEEYLRMOITVSASS FFLDRGNS KV KINKENPYfr I 
NRMSVNNQPIlKSENDLS YYKVYGLLDQNMELYFNDGD VVS'fN'IYFM'FRINALGS V 
NWITTGVDNLFYIDKFQVREVK 

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

MESPSYKNLIKAEDAQKKAGKRI IS SEW YPGFHVTPUTOWMNDPNGLIFFKGEYTIL 
FYQYYPFAPVWGPMIIWGIIAKSRDLVHWETITVALAPGDLFDRDGCFSGCAVDNN 
GVLTLIYTGIIIVLSNDSPDAIREVQCMATSIDOIHR2KEGIVLEKAPMPQVAIIFRDPR 
VWKENDITWFMVVGYRTDDEKIIQGIGIIVALYRSENLKDWIFVKIT,LODNS QFPLGK 
RAFMWECPDFFSLGNRSVLMESPQGLIKASGYKNRNLFQNGYILGKWQAPQFTPETS 
FQH,DYGHDFYAAQRFEAKDGRQILIAWFDMWENQKPS QRDGWAGCMTLPRKLDL 
IDNKIVMTPVREMEILRQSEKIESVVTLSDAEll[PITIMDSPLQEIELIFDLEKSSAYQAG 
LALRCNGKOQETLLYIDRSQNRIILDRNRSGQNVKGIRSCPLPNTSKVRLHIITDRSSIE 
IINGDDQTQGLYSISSRIFPDKDSLKGRITAIEGYAVFDSFKRWTLQDANLAAISSDA 
C 

SEQ ID NO: 30 
Cinnamomum camphora FA'f Bl (Genbank Q39473) amino acid sequence with Prototheca 
mortformis delta 12 fatty acid desaturase transit peptide. 

MAIKTNRQPVEKPPETIGILR KA IPAHCFERS ALRGRAPDWSMITAVUTIFS AAEKQ 
WTNLEWKPKPNPPQIIDDHFGPLIGLVERRTFAIRSYINGPDRSTSIVAVMNIILQEAA 
LNI-IAKSVGILODGEGTTLEMSKRDLIWVVKRTIIVAVERYPAWGDTVEVECWVGAS 
GNNGRRIIDFINRDCKTGEILTRCTSLSVMMNTRIRRISKIPEEVRGEIGPAFIDNVAV 
KDEEIKKPQKLNDSTADYIQGGLTPRWNDLDINQHVNNIKYVDWILETVPDSIPESHH 
ISSITIEYRRECTMDSVWSLTTVSGGSSEAGLVCEIILLQLEGGSEVLRAKTEWRPKI, 
TDSFRGISVIPAESSV 

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

GGTACCCGCCTGCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC 
CGACACGTGCTTGGGCGCCTOCCOCCTGCCTOCCGCATGCTTGTGCTGGTGAGGC 
RIGGCAGRICTGCCATGCTGATTGAGGCTIGGETCATCOGGTGGAAGCTTATGTG 
TGTGCTGGGCTTGCATGCCGGGCAATGCGCNIGGTGGCAAGAGGGCGGCAGC AC 
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTOGTTCAATCGCGGCAGCCAGAGGGA 
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ITTCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTIT 
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAA GT 
OCAAACACGGGCATGCCACAGCACGGGCACCGGOGAGTGOANTOGCACCACCA 
AGTGTOTOCGAGCCAGCATCGCCOCCTGGCTOTTICAGCTACAACGOCAGGAGTC 
ATCCAACGTAACCATCiAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC 
AAGCATOCCTOGCGAAGACACATGGTGTGCGGATGCTOCCOGCTGCTGCCTGCT 
OCGCACOCCGITGAGTTGGCAOCAGOCTCAOCCATOCACTGGATGGCAGCTOGG 
CTGCCACTGCAATGTOGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT 
CICICTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATOCOAAGG 
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT 
CACCAGGCCCGCAAGCTFTGCAGAACCATGCTCATOGACGCATOTAGCGCTGAC 
GTCCCTTGACGGCGCTCCTCTCGGGTGTGOGAAACGCAATOCAGCACAGGCAGC 
AGAGGCGGCOGCAGCAGAGCGGCGOCAGCAGCGGCGOGGGCCACCC 11CTTGCG 
GOGTCGCGCCCCAGCCAGCGGTGATGCOCTGNrccCAAACGAGrrCACATTCATI 
TGCATOCCTOGAGAAGCGAGGCTOOGGCCTITOGGCTOGTGCAOCCCGCAATGO 
AATOCOGGACCOCCAGGCTAGCAOCAAAGGCGCCTCCCCTACTCCGCATCGATG 
TFCCATAGTGCATTOGACTGCATITGGGTGOGGCGGCCGGCTOTTTCTITCORTET 
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTOGOTCCCCCOTGCCGATCiAAAT 
COTOTGCACGCCGATCAGCTGAVTOCCCOGCTCGCOAAGTAGGCGCCCTCCITEC 
TGCTCGCCCTCICTCCGTCCCCiCCTCTAGAATATCAATGATCGAGCAGGACC3GCC 
TCCACGCCGGCTCCCCCGCCGCCTGGOTGOAGCGCCTGITCGGCTACGACTGGOC 
CCAOCAGACCATCGOCTGCTCCOACOCCGCCGTGTTCCGCCTGICCOCCCAGGGC 
CGCCCCGTGCTGTTCGTGAAGACCOACCTOTCCGGCGCCCTGAACGAGGMCAGG 
ACGAGGCCOCCCOCCTOTCCTOOCTOGCCACCACCGGCGTOCCCTGCGCCGCCOT 
GCTGGACGTGGTGACCGAGGCCGGCCGCOACTGGCTGCTGCTOGGCGAGGTGCC 
CGOCCAGOACCTOCTGTCCTCCCACCTGGCCCCCGCCGAGAAGOTGFCCATCATO 
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACC 
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG 
TGGACCAGOACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCOCCGAGCTGT 
TCGCCCGCCTGAAGGCCCOCATGCCCGACGGCGAGGACCTGGTGOTGACCCACG 
GCGACOCCTGCCTGCCCAACATCATGOTGGAGAACGGCCOCITCTCCGOCTTCAT 
CGACTGCGGCCGCCTGGGCGTGGCCGACCGCTACCAGGACATCOCCCTGGCCAC 
CCC1COACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCOACCOCTTCCTGGTGCT 
GTACGOCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTCTACCOCCTGCTOGAC 
GAGTTCTTCTGACAA LE GGCAGCAGCAGCTCGGATAGTATCGACACACTCTOGAC 
OCTOGTCGTOTGATGGACTGITGCCG CCACACTTGCTGCCTTGACCTGTGAATAT 
CCCTGCCGCTITTATCAAACAOCCTCAOTGTGITICiATCTTGTOTOTACGCGGLYT 
TGCGAG TIGCTAGCTGCTTGTGCTAYTTGCGAATACCACCCCCAGCATCCCCITCC 
CTCGTTTCA TATCOCTTGCATCCCAACCGCAACITATCFACGCTEFCCTGCTATCC 
CTCAOCOCTGCTCCTGCTCCTGCTCACTOCCCCTCGCACAGCCTTGGTITGGGCTC 
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATOCTGATOCA 
CGGGAAGTAGTGGGATGOGAACACAAATGGAGGATCCCGCOTCTCGAACAGAGC 
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTOTCGCACCTCAOCGCGGCATACAC 
CACAATAACCACCTGACGAATGCGC ll. GOTTCTTC1CiTCCATTAGCGAAGCGTCCG 
GTTCACACACGTOCCACGTTOGCGAGGTGGCAGGTGACAATGATCGGTGOAOCT 
GATGGTCGAAACGTTCACAGCCTAGGGATATCOAATTCCTTICTFOCOCTATOAC 
ACTITCCAOCAAAAGGTAGGOCOGGCTGCGAGACGGCTTCCCGGCOCTGCATOCA 
ACACCGATGATGCTFCGACCCCCCGAAOCTCC ll 	CGOGGCTGCATGOOCGCTC,CG 
ATOCCGCTCCAGGGCGAGCGCTGTITAAATAGCCAGOCCCCCGATTGCAAAGAC 
ATTATAGCGAGCTACCAAAGCCATA 	VI CAAACACCTAGATCACTACCAMICTAC 
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ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTMC 
G l'ITCAGTCACAACCCGCAAACACTAGTATGGCTATCAAGACGAACAGGCAGCC 
TGTGOAGAAGCETCCGITCACGATCGOGACGCMCGCAAGGCCATCCCEGCGCA 
CTGITTCGAGCGCTCGGEGCTICGTGGGCGCGCCCCCGACTGGTCCATGCTGrif 
OCCGTGATCACCACCATCTICTCCGCCGCCGAGAAOCAGTGGACCAACCTGGAGT 
GGAAOCCCAAGCCCAACCCCCCCCAGCTGCTGGACGACCACTFCGGCC CCCACG 
GCCTGURVITCCGCCGCACCTTC @CC ATCCGC AGCTACGAGGIGOGCCCCGACCG 
CTCCACCAGCATCGTGGCCOTGATGAACCACCTGCAGGAGGCCGCCCTOAACCA 
CGCCAAGTCCGTOGGCATCCTGGGCGACGOCTTCGGCACCACCCIGGAGATEFCC 
AA GCGCGACCTGATCTGGGTOGTGAAGCGC ACCCACGTOGCCGTGGAGCGCT AC 
CCCGCCIGGGGCGACACCGTGGAGGTGGAGTGETGOGTGGGCG CCTCCGGCA AC 
AA CGGCCGCCGCCACGACITCCTGGTGCGCOACTCICAAGACCGGCGAGATCCTG 
ACCCGCTGCACCTCCCTGAGCGTGATGATGAACACCCGCACCCGCCGCCTGAGCA 
AGATCCCCGAGGAGGTGCGCGGCGAGATCGGCCCCGCCITCATCGACAACGTGG 
CCGMAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAACGACTCCACCGCCG 
ACTACATCCAGGGCGOCCFGACCCCCCGCTGGAACGACCTGGACATCAACCAGC 
ACGTOAACAACATCAAGTACGTGGACTGGATCCIGGAGACCOMCCCOACAGCA 
TCTICGAGAGCCACCACATCTCCTCCITCACCATCGAGTACCGCCGCGAGTGCAC 
CA TUGACAGCGTGCTGCA GTCCCTGA CC ACCGTGAGCGGCGGCTCCTCCGAGGC 
CGGCCTGGTIGTGCGAGCACCTGCMCAGCMGAGGGCOGCAGCGAGGTGCMCG 
CGCCA.AGACCGAGTGGCOCCCCAAGCTOACCGACTCCTTCCOCGGCATCAGCGT 
GATCCCCGCCGAGTCCAGCGTGATGGACTACA AGGACCACGACGGCGACTAC AA 
GGACCACGACATCGACTACAAGGACGACGACGACAAGTGATGACTCGAGGCAGC 
AGCAGCTCGGATAGTATCGACACACFCTGGACGCTOGFCGTGTGATGGAGIGiTG 
CCGCC ACAC 1'1 GCTGCCTITGACCTGTGANFATCCCTOCCGCITITATCAAACAGCC 
TCAGTORITITQATcylurOTOTACGCGCTTTTGCGAGTIGCTAGet GCTIOrGOT 
AmGCGAATACCACCECCAGCATCCECTMCCTCGTTTCATATCGMTGCA'fCCC 
AACCOCAACTTATCTACOCTUICCTGCTATCCCTCAGCGCTGCTCCTGCTcoxicr 
CACTGCCC CTCGC ACAGCC 11 GOTTTGGGCTCCGCCTGTATTCTCCTOGTACTOCA 
A CCTGTA AACCAGCACTGCAATGCTGATGCACGOGAAGTAGTOGGATGGGAACA 
CAAATGGAAAGerk 

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

MAIKTNRQPVEKPPETIGTERKAIPAIICFERSALRGRAQLEDWSRELTAITTVEVKSK 
RPDMHDRKSKRPDMLVDSFGLESTVQDGLVFRQSFSIRSYEIGTDRTASIETLMNIILQ 
ETSLMICKSTGILLDGEGRTLEMCKRDLIWVVIKMQIKVNRYPAWGIDTVEINTRFSR 
LGKIGMORDWIISDCNTGEILVRATSAYAMMNQKTRRESKLPYEVIIQEIVPLINDSP 
VIEDSDIAKIVHKEKVKTODSIQKGETPGWNDEDVNQHVSNVKYIGWILESMPTEVLET 
QELCSIALEYRRECGRDSVLESVTAMDPSKVGVRSQYQIILLRLEDGTAIVNGATEW 
RPKNAGANGAISTGKTSNGNSVS 

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

GGTACCCOCCTOCAACGCAAGGGCAGCCACAGCCGCTECCACCCGCCGCTGAAC 
CGA CACGTOCTTGGGCGCCTGCCGCCTOCCIGCCOCATOCTTGTGCTGGTGAGGC 



TGGGCAGTGCMCCATGCTGATTGAGGCTTGGTTCATCGGGTGGAAGCTTATGTG 
TGTGCTGGGCTTGCATGCCGGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC 
TTGCTGGAGCMCCOCGGTGCCTCCAGGTGUITCAATCGCGGCAGCCAGAGGGA 
ITTCAGATGATCGCOCGTACAGGITGAGCAGCAGTOTCAGCAAAGGIAGCAGTIT 
GCCAGAATGATCGGTTCAGCTGTTAATCAATGCCAGCAAGAGAAGGGGTCAAGT 
GCAAACACGGOCATOCCACAGCACGGGCACCGGOGAGTGGAATGGCACCACCA 
AGMTGTGCGAGCCAOCATCGCCGCCTGGCTGTITCAGCTACAACGGCAGGAGTC 
ATCCAACGTAACCATGAOCTGATCAACACTGCAATCATCGOGCGGGCGTGATGC 
AAGCATGCCIGGCGAAGACACATGGTGTGCGOATGCTOCCGGCTGCTOCCTGCT 
GCGCACGCCGTEGAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTOGG 
CTGCCACTGCAATGIGGTGGATAGGATGCAAGTOGAGCGAATACCAAACCCTCT 
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCCiAAGG 
GAErf GGCCCCAIGCACGCCATGCCAAACCGGAGCGCACCGAGTGRI:ACACTGT 
CACCAGGCCCGCAAGCTITGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC 
GFCCCTTGACGGCGCTCCTCTCOGGTOTGGOAAACGCANTOCAGCACAGGCAGC 
AGAGGCGGCGGCAGCACiAGCGGCOGCAGCAGCGGCGGGGGCCACCCTICTIGCG 
GGOTCGCGCCCCAGCCAGCOGTGATGCGCTGATCCCAAACGAGITCACATTCATT 
TGCATGCCTGGAGAAGCGAGGCTGOGGCCITTGGGCTGGTGCAGCCCGCAATGO 
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG 
'FFCCATAGTUCATTGGAC 1 GCATTTGGGTGGGOCGGCCGGCTGITTCTTTCGTGIT 
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCCiTGCCGATGAAAT 
CGTGTGCACGCCOATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCrrfC 
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC 
TCCACGCCGGCTCCCCCGCCGCCIGGGTGGAGCGCCTGITCGGCTACGACTGGGC 
CCAGCAGACCATCGGCTGCTCCGACGCCGCCGTGTICCGCCTGTCCGCCCAGGGC 
CGCCCCGTGCT6TTCG 1 GAAGACCGACCITUCCGGCGCCCTGAACGAGCTGCAGG 
ACCIAGGCCGCCCGCCTGICCTGGCTGGCCACCACCGGCGTGCCCTGCGCCGCCGT 
GCTGGACGITGIGTGACCGAGGCCGGCCGCGACTOGCTGCTGCTGGOCGAGGTGCC 
CGGCCAGGACCTGCIGTCCTCCCACCTGGCCCCCGCCGAGAAGGIGTCCATCATG 
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCMCCCCTICGACC 
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG 
TGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT 
TCGCCCGCCTGAAGGCCCOCATGCCCGACGGCGAGOACCTGGTGGTGACCCACG 
GCGACGCCTOCCTGCCCAACATCATGGTGGAGAACGOCCGCTTCTCCGGCTTCAT 
CGACTGCGGCCGCCTOGGCGTGGCCGACCOCTACCAGOACATCGCCCIUGCCAC 
CCGCGACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCT 
GTACGGCATCGCCGCCECCGACTICCCAGCGCATCGCCTICTACCGCCMCTGGAC 
GAMICTTCTGACAATTGGCAGCAOCAGCTCGGATAGTATCGACACACTCTGGAC 
GCTGGTCGTGTGATGOACTGITGCCGCCACACTTGCTGCCTTGACCTGTGAATAT 
CCCTGCCGCTMATCAAACAGCCTCAGIGTGTTTGATCTTGIGTOTACGCGCTIT 
TGCGAGITOCTAGCnierr0TGCTATFTGCGAATACCACCCCCAGCA'17CCCCTIVC 
CTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCIATCC 
CTCAGCOCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGITTGGGCTC 
CGCCTGTATTCTCCTGGTACTGCAACCICITAAACCAGCACTGCAATGCTGATIGCA 
CGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGTCTCOAACAGAGC 
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCOOCATACAC 
CACAA'FAACCACCTGACGAATGCGCTTGOTTCTTCGTCCA II AOCGAAGCGTCCG 
GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGIOACAATGATCOGTGGAGCT 
GATGGTCGAAACCITICACAGCCTAGGGATATCGAATTCCTITCTMCGCTATGAC 
ACTTCCAGCAAAAGGTAGGGCCIGGCTGCGAGACGGCTTCCCOGCGCTGCATGCA 
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ACACCGATGATGCTIVGACCCCCEGA AGCTCCITCGGGGCTGCATGGGCGCTCCG 
NrcicCOCTCCAGGGCGAGC-GOTGITTAAATAGCCAGGCCCCCGATFGCAAA GAC 
ATTATAGCGAGCTACCAAAGCCATATICAAACACCTAGATCACTACCACTICTAC 
ACAGGCCACTCGAGCTIGTGATCGCACTCCOCTAAGGGGGCOCCTCTTC =ITC 
GMCAGTCACAACCCGCAAACACTAGTATGOCTATCAAGACOAACAGGCAGCC 
TGIGGAGAAGCCIVEGTICACGATCGGGACGCMCGCAAGGCCATCCECGCGCA 
CreTTTCGAGCOCTCOGCGMCGTGGGCOCOCCCAGCTOCCCGACTGGAGCCOC 
CIGCTGACCGCCATCACCACCGTGITCGTGAAGTCCAAGCOCCCCGACATGCACG 
ACCGCAAGICCAAGCGCCCCGACATGCTGGTGGACAGMCGGCCTGOAGTCCA 
CCGTGC AG GACGGCCTGGTOTIVCGCCA GTCCTTCTCCATCCOCTCCTACGAGAT 
CCieCACCOACCOCACCGCCAGCATCGAGACCCTGATGAACCACCTGCAGGAGAC 
CMCCTGAACCACTGCAAGAGCACCGOCATCCTGCTGGACGGCTTCGOCCOCACC 
CTGGA GATGTGC AA GCGCGACC TGATGIGGGTGGTGATCA AGATGCA GAM AAG 
GTGAACCGCTACCCCGCCTGGGOCGAGACCGTOGAGATCAACACCCGCTICAGC 
CGCCTGGGCAAGATCGGCATGOGCCGCGACTGGCTGATCMCGACTGCAACACC 
GGCGAGATCCTGGTGCGCOCCACCAGCOCCTACGCCATGATGAACCAGAAGACC 
CGCCOCCTGTCCAAGCMCCETACGAGGTGC ACC AGGA GATCGTGCCall TOITCG 
TGGACAGCCECGTGATCGAGGACTCCOACCTGAAGGTGCACAAMICAAGGIGA 
AGACCGGCGACAGCATCCAGAAGGGCCTGACCCCEGGCTGGAACGACCTGGA CG 
TGAACCAGCACGTOTCCAACGTGAAGTACATCGGCMGATCCTGGAGAGCATGC 
CCACCGA OGTGGIGGAGACCCAGGAGGIGTGCTCCCTOGCCCTEIGAGTACCOCC 
GCGACHGCGGCCGCGACTCCGIGCTGGAGAGCGTGACCGCCATGGACCCCAGCA 
AGGTGGGCGTOCOCTCCCAGTACCAGCACCTGCTGCGCCTGGAGGACGGCACCG 
CCATCGTOAACGGCGCCACCGAGTGGCGCCCCAAGAACGCCGGCGCCAACOGCO 
CCATCFCCACCGGCAAGACCACiCAACGGCAACTCCGTGTCCATGGACTACAAGG 
ACCACGACGGCGACIACAAGGACCACGACATCGACTACAAGGACGACGACGAC 
AAGTGACTCGAGGCAGCAOCAGCTCGGATAGTATCGACACACTCTGGACGCTGG 
TCGTOTGATGGACTUTTGCCOCCACACTTOCTGCCITGACCTGTOAATATCCCTGC 
CGCTITTATCAAACAGCCICAGTGTGTITGATCTIGMTGTACGCGC 11 TTOCGAG 
1'1GCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTT 
TOATATCGCTTGCATCCCAAC Cal AACTE ATCTACGCTGTCCTOCTATCCCFCAGC 
GCTGCTCCTGCMCIGCTCACTGCCGGICGCACAGCCTTGG I 1 IGGOCTCCGCCTG 
TATICTCCIGGTACTGCAACCRITAAACCAGCACRICAATGCTGATGCACGGGAA 
GTAGTGGGATGGGAACACAAATGGAAAGGIT 

SEQ ID NO: 34 
Umbellularia ca4fornica FATB 1 (Genbank Q41635) amino acid sequence with Prototheca 
moriformis delta 12 fatty acid desaturase transit peptide. 

MAIKTNRQPVEKITHIGTLRKAIPAHCFERSALRGRAPDWSMLFAVITTIFSAAEKQ 
WITNLEWKPKPREPQIIDDIIEGITIGLVERICFFAIRSYEVGBDRSTSILAVMNOMQEA 
TLNHAKSVGILGDGFGTTLEMSKRDLMWVVRRTHVAVERYPTWGDTVEVECWIGA 
SGNNGMRRDFINRECKIGEILTRCTSISVEMNTRTRRLSTIPDEVRGEIGPAFIDNVA 
VKDDEIKKLOKLNDSTAUYIQGGETPRWNDIDVNQHVNNLICYVAWVFETVPDSIFIl 
SIIIIISSIRTI,EYRREGFRDSVI-RSLTTVSGGSSEAGLVCDHIALOLEGGSEVERAR'rEWR 
PICLIDSFRGISVIPAEPRV 

SEQ ID NO: 35 
Relevant codon optimized expression construct of Umbellularia californica FATB1 eDNA 
with Prototheca mortformis delta 12 fatty acid desaturase transit peptide. 
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GGFACCCGCCTGCAACOCAAGGGCAGCCACAGCCGCTGCCACCCGCCGCTGAAC 
CGACACGTGCTTGGGCGCCTGCCGCCITGCCTGCCGCATGCTTEIGCTGGTGAGGC 
TGGGCAGTGCTGCCATGCTGATTGAGGCTIGGTTCATCGGGTGGAAGGIATGTG 
TGTGCTGGGC 	1 t GCATGCCGGGCAATGCGCATOGTGGICAAGAGGGCGGCAGCAC 
TTGCTGGAGCTGCCGCGGRICCTCCAGGIGGTTCAATCGCGGCAGCCAGAGGGA 
1 TCAGATGATCGCGCGTACAGGTTGAGCAGCAGTGTCAGCAAAGGTAGCAGTTT 
GCCAGAATGATCCRTITCAGCTGITAATCAATGCCAGCAAGAGAAGGOGIVAAGT 
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA 
AGIGTEIGCGAGCCACICATCGCCGCCIGGCTUFTTCAGCTACAACGGCAGGAGTC 
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC 
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGOCTGCMCCTGCT 
GCGCACGCCGTTGAMIGGCAGCAGGCTCAGCCATCCACTGGATGGCACiCTGGG 
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT 
GGCTOCTTOCTGGGTIGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG 
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT 
CACCAGGCCCOCAAGCMGCAGA.ACCAFGCTCATGOACGCATOTAGCGCTGAC 
GICCCTTGACGGCOCITCCICTCGGGIGIGGOAAACGCANFGCAGCACAGGCAGC 
AGAGGCGGCGGCAGCAGAGCGGCGGCAGCAGCGGCGGGGGCCACCCTTC 111 GCG 
CiGGTCGCGCCCCAGCCAGCGGTGATGCGCTGATCCCAAACGAGTTCACATTCATT 
TGCATGCCTGGAGAAGCGAGGCTOGGGCC 111TGGGCTGIGTGCAGCCCGCAATGG 
ANMCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCECTACTCCGCATCGATG 
TTCCATAGTGCATIOGACTGCATTIGGGTGGGGCGGCCGGCTG in CTTTCGTEVIT 
OCAAAACOCGCCAGGFCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT 
COTEITGCACGCCOATCAOCTGATTGCCCGGCTCGCGAAGTAGGCOCCCTCCTITC 
TGCTcocccrcrICICCGTCCCGCCFCTAGAATATCANIGATCGAGCAGGACGC1CC 
TCCACGCCGGCTCCCCCGCCGCCTGGGIVGAGCGCCTGITCOGCTACGACTGGGC 
CCAGCAGACCATCGGCTGCTCCGACC/CCGCCGRYITCCGCCTGFCCGCCCAOGGC 
CGCCCCGTGCTGITCGTGAAGLACCGACCTUICCGGCGCCCTGAACGAGCTGCAGG 
ACGAGGCCOCCCGCCTGTCCIGGCMGCCACCACCGGCMGCCCTIGCGCCGCCGT 
GCTGGACGIGGTGACCGAGGCCOGCCGCGACTC1GCTGCTGCMGGCGAGGTOCC 
CGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG 
GCCGACGCCATGCGCCGCCIGCACACCCIG GACCCCGCCACCMCCCCITCGA CC 
ACCAGGCCAAGCACCGCATCGAGCGCGCCCOCACCCGCATGGAGGCCOGCCMG 
TGGACCAGGACGACCTGGACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT 
TCGCCCGCCTOAAGGCCCGCATGCCCGACGGCGAGGACCTGGIGGIGACCCACG 
CiCGACGCCTGCCTGCCCAACATCATOGIGGAGAACGGCCGCTITCTCCGGCTIVAT 
CGAGMCGGCCGCCTOGGCGTGGCCGACCGCTACCAGGAGATCGCCCTGGCCAC 
CCGCOACATCGCCGAGGAGCTGOGCGGCGAGTGGGCCCiACCGCTTCCTOGTOCT 
GTACGGCATCGCCGCCCCCGACTCCCAGCGCATCGCCTTCTACCGCCTGCTGGAC 
GAGTFCTICTGACAATIGGCAGCAGCAOCTCGGATAGTATCGACACACTCTGGAC 
GCTGGTCGMTGATGOACTGTMCCGCCACACTTGCMCCTTGACCTGTGAATAT 
CCCTGCCGCTITFATCAAACAGCCTCAGTOTGITTGATCTTGTGTGTACGCGCTTT 
TOCGAGITGCTAOCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCC n CC 
CTCGTTICATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC 
CTCACTCGCTOCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTIGGITIOGGCTC 
COCCTGTATTCICCTGGTACTGCAACCTOTAAACCAGCACTGCAATGCTGATOCA 
COGGAAGTAGTGGGATOGGAACACAANIGGAGGATCCCGCGTCTCOAACAGAGC 
GCCiCAGAGGAACGCTGAAGGTCTCGCCICTGICGCACCTCAGCGCGOCATACAC 
CACAATAACCACCTGACGAATGCGCTTGGTFCTTCGTCCATTAGCGAAGCGTCCG 
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GTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTOACAATGATCGGTOGAGCT 
GATGGTCGAAACGTTCACAGCCTAGGOATATCOAATTCCTTTCTTGCGCTATGAC 
ACTTCCAGCAAAAGGTAGGGCGGGCTOCGAGACGGCTTCCCGGCGCTGCATGCA 
ACACCGATGATGCTTCGACCECCCGAAGCTCCrICGGGGCTGCATGGGCGCTCCG 
ATGCCGCTCCAGGGCGAGCGCTGTTIAAATAGCCAGOCCCCCGATTGCAAAGAC 
ATTATAGCGAGCTACCAAAGCCATAITCAAACACCTAGATCACTACCACTTCTAC 
MAGER-2CA CTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTC l'ICCTCTTC 
Gil 	TcAurcACAACCCGCAAACACTAGTATGGCTATCAAGACOAACAGOCAGCC 
TOTOGAGAAOCCTCCGTTCACOATCGGGACGCTGCGCA AGGCCATCCCCGCGCA 
CTGTTTCGAGCOGICGGCGCTTCGTGGGCOCGCCCCCOACTGGTCCATGCTOTTC 
GCCGTGATCACCACCATCTICAGCGCCGCCGAGAAGCAGTGGACCAACCTGGAG 
TGGAAGCCCAAGCCCAAGGRICCCCAGCTGCTGGACGACCACTFCGGCCTGCAC 
GGCCTGOTGYI7CCGCCGC ACC I' 1 CGCCATCCGCTCCTACCiAGGTOGGCCCCGACC 
GCAGCACCTCCATCCTOGCCGTGATGAACCACATOCAGGAGGCCACCCTGAACC 
ACGCCAAGAGCGTGGGCATCCTGGGCGACGGCTTCGGCACCACCCTGGAGATGT 
CCAAGCGCGACCTGATOTOGGTGGTGCGCCGCACCCACGTGGCCCiTOGAGCGCT 
ACCCCACCTGGGGCGACACCGTGGAGGTGOAGIGCTOGATCGGCGCCAGCGGCA 
ACAACGCiCATGCGCCGCGACTTCCTGGTGCGCGACTGCAACiACCGGCGAGATCC 
TGACCCGCTGCACCTCCCTGAGCGTGCTGATGAACACCC,GCACCCGCCGCCTGAG 
CACCATCCCCGACGAGGTGCGCGCiCGAGATCCiGCCCCGCCTTCATCGACAACGT 
OGCCGTOAAGGACGACGAGATCAAGAAGCTGCAGAAGCTGAACGACTCCACCGC 
CGACTACATCCAOGGCGGCCTOACCCCCCGCTOGAACGACCTGGACGTGAACCA 
GICACGTGAACAACCTGAAGTACGTGGCCTGGGTGTTCGAGACCGTGCCCGACAG 
CATCTT CGAGTCCCACCACATCAGCTCCITC A CCCTGGAGTA CCGCCGCGAGTGC 
ACCCGCGACTCCGTGCTGCGCAGCCTGACCACCGTGAGCGGCGGCAGCTCCOAG 
GCCOGCCTGOTGTGCGACCACCTGCTGCAGCTGGAGOGCGGCAGCGAGGTGCTG 
CGCGCCCGCACCGAGTGGCGCCCCAA GCTGACCGACTCCTTCCGCGGCATCAGC 
GTGATCCCCGCCGAGCCCCGCGTGATGGACTACAAGGACCACGACGGCGACTAC 
AAGGACCACGACATCGACTACAAGGACGACGACGACAAGTGATOACTCGAGGC 
AGCAOCAGCTCGOATAGTATCOACACACTCTGGACGCTGGTCGTGTGATGGACT 
GITGCCGCCA CACTTGCTGCCTTGACCTGTGAATATCCCTGCCGCTTTTATCAAAC 
AGCCTCAGTGTGTTIGATCTTGICiTOTACGCGCTTITGCGAGTTGCTAGCTGCTTG 
TGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTITTCATATCGCTTGCA 
TCCC AACC GCAACTTATCTACGCTUTCCITGCTATCCCTCAGCGCTOCTcer GCFCC 
TGCTCACTGCCCCTCGCACAGCCTTGGTTTGCiGCTCCGCCTGTATTCTCCTGGTAC 
TGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGG 
AACACAAATGGAAAGCTT 

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

MAIKTNEQPVEKPITTIOTERKAIPANCFERSAIRGRAPANGSAVTLKSGSENTQEDT 
LSSSEPPRAFFNQL.PDWSMELTAITTVEVAPEKRWTMEDRKSKRENMEMDSEGLERV 
VQDGEVERQSFSIRSYEICADRTASIETVMNHVQE1TSENQCKSIGLEDEGEGESPEMC 
KEDLIWWIRMKIMVNWYPTWOUTIEVSTWESQSOKIGMGRDWLISECNTOEILVR 
ATSVYAMMNQKFRRESKLPHEVRQEFAPHFLDSPPAIEDNDGELQKFIWKTGESIRK 
GETPGWYDEDVNQIIVSNVEYIGWILESMPTEVLETQELCSLTLEYERECGRDSVI_ES 
VISMDESKVGDREQYRIILLRLEDGADIMKGRTEWRPENAGTNGAISTGKT 



SEQ ID NO: 37 
Relevant codon optimized expression construct of Cuphea palustris C8 preferring 
thioesterase cDNA with Prototheca morifonnis delta 12 fatty acid desaturase transit peptide. 

GGTACCCGCCIVCAACGCAAGGGCAGCCACAGCCGCTCCCACCCGCCGCTGAAC 
CGACACGTGCTIGGGCGCCTOCCGCCMCCTGCCGCATGCTIOTGCTGGTGAGGC 
TGGGCAGTGICTOCCATGCTGATTGAGGCTTGOTICATCGGGTGGAAOCTTATGTG 
TGTOCTGGGCTTOCATGCCOGGCAATGCGCATGGTGGCAACiAGGGCGGCAGCAC 
TTGCTOGAGCTGCCGCGGTGCCTCCAGGTOGITCAATCCICGGCAGCCAGAGGGA 
TTTCAGATGATCGCOCGTACAGOTTGAGCAOCAGTGTCAGCAAAGGTAGCAGT 1 I. 
GCCAGAATGATCGOITCAGCTG 	n AATCAATGCCAGCAAGAGAAGGGGTCAAGT 
GCAAACACGGGCATGCCACAGCACGGGCACCGOGGAGTGGAATGOCACCACCA 
AGTOIGTOCGAGCCAGCATCGCCGCCTGGCTGITRIAGCTACAACGGCAGGAGIC 
ATCCAACGTAACCATGAGCTGATCAACACTOCAATCATCGGGCGGGCGTGATGC 
AAOCATOCCTGGCOAAGACACATGGTORICGGATOCTGCCOGCTGCTGCCTGCT 
GCOCACGCCGTTGAGTTGGCAGCAGGCTCAGCCATGCACTGOATOGCA GCTGGG 
CTGCCACTGCAATGTGGTGOATAGGATGCAAGTGOAGCOAATACCAAACCCTCT 
GGCTGCTIRICTGGOTTGCATOGCATCGCACCATCAGCAGGAGCGCATOCGAAGG 
GACTGGCCCCATGCACGCCA.TGCCAAACCGGAGCGCACCGAGTGTCC A CACTGT 
CACCAGGCCCGCAAGCTTTOCAGAACCATGC,TCATGGACGCATGTAGCGCTGAC 
GFCCCITGACGGCGCTCCTCTCGOOTUTGGOAAACGC AATGC AGCACAGGC AGC 
A GAGGCGGCGGCA GC AGAGCCIGCGGCA OCA OCGGCGTIGGGCCACCCTTCTTOCG 
GGGTCGCGCCCCAGCCAGCGGTGATGCGCTUATCCCAAACGAG 11 CACATTCATT 
TGCATGCCIGGAGAAGCGAGGCMGOGCCITTGGGCTGGTGCAGCCCGCAATGG 
AATGCGGGACCOCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG 
THICATAGTGCATIGGACTIICATITGGGIGOGOCGGCCGGCTGT 	f ICTTTCGTOIT 
GCAAAACGCGCCAGCTCACICAACCTGTCCCGTGGGIICCCCCGTGCCGATGAAAT 
CGTOTGCACGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTITC 
TGCTCGCCCTCTCTCCGTCCCGCETCTAGAATATCAATGATCGAGCAGGACGGCC 
TCCACGCCOGCTCCCCCGCCGCCTGGGTOGAGCGCCTOTICGGCTACGACTGOGC 
CC AGCAGACCATCOG CTGCTCCOACGCCOCCGTGETCCGCCT GICCGCCCA GOGC 
CGCCCCGTGCTGITCGIGAAGACCGACCTOTCCOOCGCCCTGAACGAGCTGCAGG 
ACGAGGCCGCCCGCCTGTCCTOGCTGGCCACCACCGGCOTGCCCTGCGCCGCCGT 
OCTOGACGTGOTGACCGAGGCCOGCCOCGACTGGCTOCTOCTOGGCGAGGTGCC 
CGGCCAGGACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG 
GCCGACGCCATGCGCCOCCTGCACACCCTGGACCCCGCCACCTGCCCCTICGACC 
ACC A GGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG 
TGGACCAGOACOACCTGGACGAGGAGCACCAGGOCCTGGCCCCCOCCGAGCTOT 
TCOCCCOCCTGAAGGCCCGCATUCCCGACGGCGAGGACCTGOTGOTOACCCACCi 
GCOACGCCTOCCTGC.CCAAGATCATGGTGGAGAACGOCCGCTTCTCCOGCTTCAT 
CGACMCGGCCGCCTGGGCGTGOCCOACCGCTACCA GGACATCGCCCTGGCCAC 
CCGCGACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCT 
OTACGGCATCGCCGCCCCCCIACTCCCAGCGCATCGCCTTCTACCOCCIOCTIGGAC 
GAGTTCTTCTGACAATTGGCAGCAGCAGCTCOGATAGTATCG ACACACTCTGGAC 
OCTGOTCGIGTGATOGACIGTTGCCGCCACACTTGCTGCCTTGACCTGIGANTAT 
CCCTOCCGCTITTATCAAACAGCCTCAGTOTOTITGATCTTGIGTGTACGCGCTTT 
TGCGAGTTGCTAGCTGCTTGTGCTATITGCGAATACCACCCCCAGCATCCCCITCC 
CITCGTFTCATAITCGCTTOCATCCCAACCCICAACITATCTACGCTOTCCTGCTATCC 
CIC AG CGCTG CIECTGCTCCTGCTCACTGCCCCTCGCAC AGCCTTGGT n GGGCTC 
CGC CTOTATTCTCCTGGTACTGC AACCTGTAAACCAGCACTGCAATGCTGATGC A 
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CGGGAAGTAGTOGGATUGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC 
GCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACAC 
CACAATAACCACCTGACGAATGCGCTIGGTIETTCCiTCCATTACCGAAGCCITCCG 
OTTCACACACGTGCCACGTTOGCGAGGTGGEAGGIGACANFGATCGGIGGAGCT 
GATGGTCGAAACGITCACAGCCTAGGGATATCCIAAnCCITTerrococrATGAC 
ACYTCCAGCAAAAGGE AGGOCGGOCTGCGAGACOGCncccoocoCTGCNIGCA 
ACACCGATGATGCTI'CGACCT,CCCOAAGCTCCTTCOGGGCTGCATGGOCGCTCCO 
ATGCCGCTCCAGCiCiCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC 
MIA TAGCGAGCTACCAAMICCATATTCAAACACCTAGATCACTACCACTIVTAC 
ACAGGCCACTCGAGCFMTGATCGCACTCCGCTAAGGCiGGCOCCTCYUCCTMC 
GEFICACITCACAACCCGCAAACACTAGTATGGCTATCAACIACGAACAGGCAGCC 
TGTGGACIAAGCCTCCGTICACCATCGGGACGCMCGCAAGGCCATCCCCGCGCA 
CrifITICGAGCGCTCGGCGCITCGTGGGCGCGCCCCCGCGAACGCCAGCGCGOTG 
ACCCTGAAGTCGGGCMCCTGAACACCCAGGAGGACACGCTGAGCTCGTCCCCC 
CCECCECOCGCCITTCTTCAACCAUCTOCCCOACTGGAGCNITGCMCMACCGCOA 
TCACCACGGTCTTCGTGGCGCCCGAGAAGCGCTGGACCATGTTCGACCGCAAGTC 
GAAGCOCCCCAACATOCTGATGOACTCCTTCGGCCTGGAGCGCGTOGTCCAGGA 
CGOCCTGGIGTTCCGCCAGAUCTTCTCGATCCGCTCCIACGAGATCMCGCGGAC 
CGCACCGCGAGCATCGAGACQGTGATGAACCACGTCCAGOACIACCTCGCTGAAC 
CAOTGCAAGTCCATCGOCCTGCTOGACGACCGCTICGGCCGCAGCCCCOAGATG 
TOCAAGCGCOACCTGATCTGGGTGGICACCCOCATGAAGATCATGGTGAACCGC 
TACCCCACCiTaiGOCGACACCATCGAGGTCTICCIACGTOGCTOTCCCAGAGEGGC 
AAGNICGCICATGGGCCGCCiACIGGCTGATCFCGGACTGCAACACCOGCGAGATC 
CTGCRICGCCICGACGTCCGTCTACGCGATGATGAACCAGAAGACCCGCCGCTTC, 
AGCAAGCMCCCCACGAGGMCGCCAGGAGTECGCGCCCCACITCCTGGACTCGC 
CCCCMCGATCGAGGACAACCIACCGCAAGCMCAGAAGTTCGACGTCAAGACGG 
GCGACTCCATCCGCAAGGGCCTGACCCCCGGCMGTACCACCTGGACGTGAACC 
AGCACGTCiAGCAACCEICAACITACATCGGCTGGATCCMGAGICGATGCCCACCO 
AGUICCTGGAGACGCAGGAGGMTGCTCCETGACCCITIGAGTACCGCCGCGAGT 
GCGGCCOCOACTCOGTGCTOCIAGAGCGICACCAGCATGGACCCCTCGAACiCiTGG 
GCGACCGMCCAGTACCGCCACCTOCRICGCCTGGAGGACGCCGCGGACATCA 
TGAAGGGCCOCACCGAGIUGCGCCCCAAGAACGCGGGCACGAACCGCGCGATCT 
CCACCOGICAAGACGTGACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACT 
CTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCITGACCTGT 
GAATATCCCTOCCGMITTATCAAACAGECTCAUFElurr re ATCITCTEITCTACG 
CGCTTTTGCGAGITGCFAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCC 
CC t I CCETCCITICATATCGCTTGCATCCCAACCGCAACITATCTACGCTGICCTG 
CIATECCTCAGCGCMCIECTGCTCCTGCTCACTGCCCCTCGCACACCCTTGUEIT 
GGGCTCCGCCTGTATIVTCCTOGIACTGCAACCIGTAAACCAGCACTEICAATGCT 
GATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCITGAGCTC 

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

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERSAIRGRAPANGSAVNLKSGSLNTQEDT 
SSSPPPRAFLNOLPDWSMLLTAITT'VFVAAEKOWTMLORKSKRPDMI,VDSVGLKSIV 
ROG LVSRQ SPURS YEIGADRTASIETLMNHLQETSINFICKSLOLLNDGEGRTPOMCK 
NDLIWVLTKMQIMVNRYVrwoDTVEINTWFSQSGKIGMA SOWLISOCNTGEHARAT 
SVVVAMMNOKTRRISRLPYEVROEUTPIIFVDSPIIVIEDNDOKLIIKFDVKTGDSIRKG 
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LTPRWNDLEVNQIIVSNVKYIGWILESMPIEVIETQELCSIIINEYRRECGMDSVLESV 
TAVDPSENGGRSQYKIILLRLEDGTDIVESRTEWRPKNAGTNGAISTSTAKTSNGNSA 
SDDDDKLG 

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

ACIAGTATGGCTATCAAGACGAACAGGCAGCCTOTIGGAGAAGCCICCEITCACG 
ATCGGGACGCTGCGCAAGGCCATCCCCGCGCACTGITTCGAGCOCTCOGCGCTTC 
GTGGGCGCGCCCCCGCGAACGGCAGCGCGOTGAACCTGAAGTCGGGCTICCCTGA 
ACACCCAGGAGGACACGAGCTCGTCCCCCCCCCCCCGCGCGTTCCIGAACCAGCT 
GCCCGACTGGAGCATGCTGCTGACCGCGATCACCACCGTCTTCGIGGCGGCGGA 
GAAGCAGTGGACGATGCTGGACCGCAAGTCGAAGCGCCCCGACATGCTGGTGGA 
CTCCGTCOGCCTGAAGAGCATICGTGCGCGACGGCCTGGTCFCGCGCCAOTCCTTC 
CTGATCCGCAGCTACGAGATCGGCGCGGACCGCACCGCGTCGATCGAGACCCTU 
ATGAACCACCTGCAGGAGACGTCCATCAACCACIGCAAGAGCCTGGGCCMCTG 
AACGACGGCTTCGGCCGCACCCCCGGCATOMCAAGAACGACCITGATCTGGOTG 
CIGACCAAGATGCAGATCATGGICAACCGCTACCCCACCMGGGCGACACCGTC 
GACiATCAACACGTGGTTCTCGCAGFCCGGCAAGATCGGCATGGCGAGCGACTGO 
CTGATCTCCiGACTOCAACACCGGCGAGATCCTGATCCGCGCGACCTCCGTGIGGG 
COATGATGAACCAGAAGACCiCGCC GCTICAGC CGCCTGCCCTACGAGGTCCGCC 
AGGAGCTGACCCCCCACTICGTGGACTCGCCCCACGTCATCGAGGACAACGACC 
AGAAGCMCACAAGFICGACGTGAAGACCGGCGA CfCCATCCGCAAGGGCCTGA 
CGCCCCCiCIGGAACGACCTIGGACCICAACCAGCACGTGTCGAACGTGAAGIACA 
TCGGCTGGATCCIGGAGTCCATGCCCATCGAGGTCCTOGAGACCCAGGAGCTGIG 
CTCGCTGACCOTGGAGTACCGCCGCGAGIGCGGCATGGACTCCGTGCTGGAGIC 
GGTCACGGCGEIGGACCCCAGCGAGAACGGCGGCCGCAGCCAGTACAAGcAccr 
GCMCGCCMGAGGACGGCACCGACATCGTCAAGTCGCGCACCGAGTGGCGCCC 
CA AGAACOCOGGC ACGA ACGGCOCGATCTECACCAGCACCG CGAAGACGICGAA 
CGOCAACTCCGCGAGCGATGACGATOACAAOCTGGGATGACTCGAG 

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

MATASTESAFNARCGDERRSAGSGPRRPARPLPVRGRAAQAATRVNGSKVGIXTET 
NKLEDAPFIPSSAPRTFYNQLPDVVSVILAAITEFIFLAAEKQWTHOWERGGPOMESDA 
EGITIGIENGLLYRQKESIRSYEIGADQTASIETIMNHIQETAINHVKCAGLEGNGEG 
STPEMS KMNLIWVVTKMQVLVEHYPSWGDVDWDTWAAASGENGMRRDWIIVRD 
WQTGOTIMRASSNWVMMNQN'I'RRESKEPEEVRAEIEPYFMERAPVIDDDNRKLPKI, 
DIDDTADRVRNGLEPRWSDEDVNQIIVKNVKYIGWILESAPISILESHELASMTLEYRR 
ECGRDS WO LTS VSNNCIDGSEELPIECQHLERNEGGSEIVEGRTEWRPEKCGPFGA 
GRP 

SEQ ID NO: 41 
Relevant codon optimized coding region of Iris germanica C14 preferring thioesterase with 
Chlorella protothecoides stearoyl ACP desaturase transit peptide. 
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ACTAGTATGGCCACCGCATCCACTTTCTCGGCCEICAATGCCCGCTGCGGCGACC 
TIGCGTCGCTCGGCGGOCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCG 
CGGGCGC GCCGCCCAGGCGGCCAC CCGCGTGAACGGCAGCAAGGTGGGCCTGAA 
GACCGACACCAACAAGCMGAGGACGCGCCMCATCCCCTCGTCCGCCCCCCGC 
ACC 11 CTA C A ACCA GCTGCCCGACTOGA GCGTCCTGCMGCGGCCATCACCACCA 
TCTIECTGOCOOCCGAGAAGCAGTGGACCCTGATCGACTGGAAGCGCGGCGGCC 
CCGACATGCTGTCGGACGCGTTCGGCCFGCCCAAGATCATCGAGAACGGCC TEXT 
GTACCGCCAGAAGTTCFCCATCCOCAGCTACGAGATCGGCGCCGACCAGACCGC 
erCGATCGAGACCCTGAIGAACCACCTOCAGGAGACCGaliCIGAACCACCiTCAA 
GTG CGCCOGCCTGCTGGGCAA CGGCTTCOGCTCCACCCCCGAGATGAGCAA GAT 
GAACCTGATCTOCiGTGGICACCAAGATGCAGGTGCTGGTCGAGCACTACCCCTCG 
TGGOGCGACGTOATCGAGGTGGACACCTGGGCGGCCGCGTCCGGCAAGAACGGC 
ATGCGCCGCGACTGGCACGTCCGCGACTGGCACiACCGGCCAGACCATCATGCGC 
GCCAOCTCGAACTGGGTGATGATGAACCAGAACACCCGCCGCCTGTCCAAGTTC 
CCCGAGGAGGTCCGCGCCGAGATCGAGCCCTACITCATGGAGCGCGCCCCCGTG 
ATCGACGACGACAACCGCAAGCTGCCCAAGCTGGACGACGACACCGCGGACCAC 
OTGCGCAACGGCCTGACCCCCCGCTIGGAGCGACCMGACGTGAACCAGCACOTC 
AAGAACGTGAAGTACATCGGCTOGATCCTOGAGTCGGCCCCCATCTCCATCCTGG 
AGAGCCACGAGCTGGCCTCGATGACCCTGGACiTACCGCCGCGAGTGCGGCCGCG 
ACTCCGTCCTOCAGAGCCTGACCTCGGTGTCCAACAACTGCACCGACOGCAGCG 
AGGAGCMCCCATCGAGTGCCAGCACCTGCTGCGCAACGAGGGCGOCTCGGAGA 
TCOTCAAGGGCCGCACCGAGIGGCGCCCCAAGAAGMCGGCCCCTICGGCGCCG 
GCCGCCCCTGACTCGAG 

SEQ ID NO: 42 
Myristica fragrans fatty acyl thioesterase (Genbank AAB717291.1) amino acid sequence 
with Prototheca thoriformis delta 1.2 fatty acid desaturase chloroplast transit peptide. 

MAIKTNRQPVEKPPFTIGTLRKAIPAHCFERSALRGRAANAHTVPKINGNKAGELIPM 
11STICEDIVAAPTVAPKRTFINQLEDWSMIIAAI1 I IFIAAEKQWTNLDWKPRRPDM 
LVDMITSLGREVQDGLIFRQNFSIRSYEIGADRTASIETLMNFIL.Q11TALNI-IVROGLI, 
DDGEGSITEMTRRDLIWVVTRMQVINDRYPSWGDVIENDSWVTPSGKNOMKR1lWE 
ERDCKTGEILTRATSVWVMMNKRTRRESKIPEEVRVEIEPYFVEHGVLDEDSRKLPK 
LNDNTANYIRRGLAP RW SDEDVNQHVNNVKYIGWIL IS VESSIA,ESHELYGM'FLEY 
RKECGKDGLUMTAVASDYGGGSLEAGVECDIIIIRLEDGSEIMRGKITEWREKR.AA 
NTTYEGSVDDIPPANNA 

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

ACTA GTATGGCTATC AAGACCIAACAGGC AGCCIEGTGGAGAAGCCMCGTIC ACG 
ATCGGGACGCTGCGCAAGGCCAICCCCGCGCACTGITTECGAGCGCTCGGCGGITC 
GTGLIGCGCGMCGCCAACGCCCACACCGTGCCCAAGATCAACGGCAACAAGGCCG 
GCMTGCTGACCCCCATGGAGAOCACCAAGGACGAGGACATCGTC GCGGCCCCCA 
CCGTGGCGCMCAACCGCACCITCATCAACCA GCMGCCCGAGIGGTCGATGCTGCT 
GGCCGCGATCACCACCATC1111CCIGGCGGCCGAGAAGCAGTGGACCAACCTGGA 
CTGGAAGCCCCGCCGCCCCGAGATGCTGOTCGACTTCGACCCCETICICCCTGGGC 
CGCTTCGTGCAGGACGOCCTGATC 11 CMGCCACiAACTTCAGCATCCGCFCGTACG 
AGAFCGGCGCGGACC GCACCOCCTCCATCG AG ACCCTGATGAACCACCTGCAGG 
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AGACCGCGCTGAACCACGTCCGCTGCATCGGCCTGCTGGACGACGGCTFCGGCA 
GCACCCCCGAGATGACCCGCCGCGACCTGATCMGGTGGTCACCCGCATGCAGG 
TCCTOGTGGACCGCTACCCCTCGTGGGGCGACGTGATCGAGGICGACTCCTIGOGT 
GACCCCCAGCOGCAAGAACGGC ATGAAGCGCOACITGGITCCTGCGCGACTGCAA 
GACCGGCGAGATCCTGACCCGCGCCACCTUGGTCTGGOTGATGATGAACAAGCG 
CACCCOCCOCCTUTCCAAGATCCCCGAGGAGGTCCGCGTGGAGATCGAGCCCIA 
CEFCGTCGAGCA CGGCGTOCTGGACGAGGACTCOCOCAAOCTGCCCAAGCTGAA 
CGACA AC ACCGCCAACTACATCCGCCGCGGCCTGGCGCCCCGCTOGFCCGACCTG 
GACGTCAACCAGCACGTGAACAACGTCAAGTACATCGGCMGATCCTGGAGAGC 
GIUCCCAGCAGCCTGCTUGAGTCGCACGAGCTGTACGGCATGACCCTOGAGTAC 
CGCAAGGAGTGCGGCAAGGACGGCCTGCTGCAGTCCCTGACCGCCGTCGCCAGC 
GACTACCJGCGGCGGCTCGCTGGAGOCCGGCGTGGAGTGCGACCACCTGGIGCGC 
CTGGAGGACGGCTCCGAGATCATGCGCGGCAAGACCGAGTGGCGCCCCAAGCGC 
GCCGCGAACACCACCIACTTCGGCAGCCFCCiACOACATCCCCCCCGCCAACAAC 
GCGTGACTCGAG 

SEQ ID NO: 44 
Cuphea palustris C14 preferring thioesterase (Genbank AAC491.80) amino acid sequence 
with Chlorella protothecoides stearoyl ACP desaturase transit peptide. 

MATASTESAFNARCGDLRRSAGSGPRRPARPLPVRGRASMLLSAVTTVFGVAEKQW 
PMLERKSKRPDMLWIThGVIDRIVYDGVSFRQSFSIRSYEIGADRTASIETLMNMFQET 
SENTICKIIGLENDeflGRITPEMCKRDLIWVVTKMQIEVNRYPTWGUITIEVNTWVSASG 
KHGMGRDWITSDCITMEILIRATSVWAMMNQKTRRLSKIPYEVRQEMPQFVDSAPV 
IVDDREFEKLDEKTGESICNGIII7PRWIDLDVNQIIVNNVKYIGWILQSVPTEVIRETQE 
LCOLTLEYRRECGRDSVLESVTAMDPSKEGERSLYWILLRLEDGADIVKGRTEWRP 
KNAGARGAILTG KTSNGNS IS 

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

ACTAGTATGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGC GACC 
T GCGICGCTCOCiCGGGCTCCOGGCCCCGGCGCCC AGCGAG GC CCOTCCCCUIGCG 
CGGGCGCOCCAGCATGCTGCTGTCGGCGOTGACCACGC/FCTTCGGCGTGOCCGA 
GAAGCAGTGGCCCATGCTGGACCGCAAGTCCAAGCGCCCCGACATGCTGGTCGA 
CiCCCCTGGGCGTGGACCGCATCGTCTACGACGGCGTGAGCTTCCGCCAGTCGTTC 
TCCATCCGCAGCTACGAGATCGGCGCCGACCGCACCGCCTCGATCGAGACGCTG 
ATGAACATMCCAGGAGACCTUCCIGAACCACTGCAAGATCATCGGCCTOCTGA 
ACGACGGCTTCGGCCGCACGCCCGAGATGTGCAAGCGCGACCTGATCTOGGTCG 
TOACCAAGATOCAGATCGAGGTOAACCGCTACCCCACCIEGGCiOCGACACCATCG 
ACiGTCAACACGTGGGTGAGCGCCTCGGGCAAOCACGGCATGGGCCGCGACTGGC 
TCiATGICCGACTOCCACACCGGCGAGATCCTGATCCGCGCGACGAGCGTCMGGC 
CiATGATGAACC AGA AGACCCGCCGCCTGTCGAAGNICCCCIACGAGGTGCGCCA 
GGAGATCGAGCCECAGTTCOTCGACTCCGCCCCCGTGATCGTOGACGACCGCAA 
OTTCCACAAGGIOGACCTGAAGACGGGCGACAGCATCTGCAACGGCCTOACCCC 
CCGGIGGACOGACGIGGACOTGAACCAGCACGTCAACAACGTOAAGTACATCGG 
CTGGATCCTGCAGTCGGTCCCCACCGAGGTGITCGAGACGCAGGAGCTGTGCGG 
CCTOACCMGA GTACCGCCGCGAGTGCGGCCGCGACTCC OTGCTGGAGAGCGT 
CACGOCCATGGACCCCTCGAAGGAGGGCGACCGCFCCCTITGrfACCAGCACCTGGE 



GCOCCTGGAGGACGGCGCGGACATCGTGAAGOGCCOCACCGAGTGOCGCCCCAA 
GAACGCCGGCGCCAAGGGCGCCATCCTGACGOGCAAGACCAGCAACGGCAACIC 
GATCTCCTGACTCGAG 

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

MATAS i FS AFN ARCGDLRRSAGSGPRRPARPLPVRGRAQLPDWSMLLAAITTLFLAA 
EKQWMMIDWKPICRPDMINDPFGLGRFVQDGLVFRNNFSIRSYEIGADRTASIETLM 
NHLQETALNHVKSVGLLEDGLGSTREMSLRNL1WVVTKMQVAVDRYPTWGDEVQV 
SSWATAIGKNGMRREWIVTDERTGETLLRATSVWVNIMNKLTRRISKIPEEVWHEIGP 
SFIDAPPLPTVEDDGRKLTRFDESSADFIRICGLTPRWSDLDINQFIVNNVKYIGWLLES 
APPEINESHEIASLTLEYRRECGRDSVLNSATKVSDSSQLGKSAVECNHLVRLQNGGE 
IVKGRTVWRPKRPLYNDGAVVDVPAKTS 

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

ACTAGTATGC.CCACCGCATCCACT7TCTCGGCGTICAAIGCCCGCTGCOGCGACC 
TGCGTCGCTCGCCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCG 
CGOGO3CGCCCAGCRICCCOAC:TGGAGCATGCTGCMGCCGCGATCACCACCCT 
GTTCCTGGCGGCCGAGAAGCAGTOGATGAIGCTGGACTOGAAGCCCAAGCOCCC 
CGACATOCTGOTGGACCCCTTCGOCCTGGGCCGCITCGTOCAGGACGGCCTGGIG 
TTCCGCAACAACTTCAGCATCCGCAGCTACGAGATCGOCGCGGACCGCACCGCC 
AGCATCGAGACCCTGATGAACCACCTGCAGGAGACCGCCCTGAACCACGTGAAG 
AGCGTGGGCCTGCTOGAGGACGGCCTOGGCAGCACCCGCGAGATGAGCCTGCGC 
AACCTGATCTGGGTGGTGACCAAGATGCAGGTGGCGGTGGACCGCTACCCCACC 
TGGGGCGACGAGGTOCAGGTGAGCAGCTGGGCGACCGCCATCGOCAAGAACGG 
CATGCGCCGCGAGTGGATCGTGACCGACTTCCGCACCGGCGAGACCCTGCTGCG 
CGCCACCAGCGTGTOGOTGATGATGAACAAGCTGACCCGCCGCATCAGCAAGAT 
CCCCGAGGAGGTGTGGCACGAGATCGGCCCCAGCITCATCGACGCGCCCCCCCI 
GCCCACCGTGGAGGACGACGGCCGCAAGCTGACCCGCTTCGACGAGAGCAGCGC 
CGACITCATCCGCAAGGGCCTGACCCCCCOCTGGAGCGACCTOGACATCAACCA 
GCACGTGAACAACGTGAAGTACATCGGCTGOCTOCTGGAGAGCGCGCCCCCCGA 
GATCCACGAGAGCCACGAGATCGCCAGCCTGACCCTGGAGTACCGCCGCGAGTG 
CGGCCGCGACAGCGTGCTGAACAGCGCCACCAAGGTGAGCGACAGCAGCCAGCT 
GGGCAAGAGCGCCGTGGAGTGCAACCACC.TGGIOCOCCTOCAGAACGGCGGCGA 
GATCGTGAAGGGCCGCACCGTGTOGCGCCCCAAGCGCCCCCTGTACAACGACOG 
COCCG'TGGTOGACGTGCCCGCCAAGACCAGCTGACICGAG 

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

ACTAGTATGGCTATCAAGACGAACAGGCAGCCTGTGGAGAAGCCTCCGTTCACG 
ATCOGGACGCTGCGCAAGGCCATCCCCGCGCACTGYITCGAGCGCTCGOCGCTTC 
GTGGGCGCGCC 

21 



SEQ ID NO: 49 
Codon optimized ChLorena protothecoides (UTEX 250) stearoyl ACP desaturase 	ansit 
peptide cDNA sequence. 

ACTAGTATGGCCACCGCATCCACITITCTCGGCGTTCAATOCCCGCTGCGGC GAC C 
TGEGTCOCTCGOCCiGOCTCCUGGCCCCGGCGCCCAUCGAGGCCCCTCCCCGTOCG 
CUGGCGCGCC 

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

GUTCTTCGGCCUCCGCCACTCCTGCTUGAGCGCGCCCGACTCGCGCTCCGCCTUC 
GCCCGCGCGTGCGCCGCCAOCGCCTEGGCCTTTICGCCGCGCTCGT6CGCGTCGC 
TOATOTCCATCACCAGGTCCATGAGGTCTUCCTTOCGCCGGCTGAGCCACTGCTT 
CGTCCUGGCGGCCAAGAGGACCATGAGGGAGGACTCCTGGTCCAGGUTCCTGAC 
GTGUTCGCCIGUICTOGGAGCCiGGCCAGCATCATCTGGCTCTUCCGCACCGAGGC 
COCCTCCAACTUGTCCTCCAUCAUCCGCAOTCGCCGCCGAC CCTGGCAGAGGAA 
GACAGGTGAGGUGGGTATGAATRTFACAGAACAACCACGAGC CTTUTCTAGGCA 
GAATCCCTACCAUTCATUGGITIACCIGGATGACGGCCIUCGAACAGCTUTCCAO 
CGACCCTCOCTOCCGCCGCrrCTCCCGCACcicynCCACJCACCOTG A TGGCG 
CGAGCCARCGCCGCACGCTGGCGCTUCGCTTCGCCUNICTGAGGACAGTCGGGG 
AACTCTGATCAGTCTAAACCCCCTTGCGCGEr AGTGETUCC NI' CCTTTGCAGACC 
GUTGAGAGCCGAC El GTTGTGCGCCACCCCCCACACCACCTCCICCCAGACCAAT 
TUTGTCACCTTETTGGCGAAGGCATCGOCCTCOGCCTUCAGAGA CIGAC ACC ACM 
CCCAGCCGCTGGGGUTIGGCGGATUCACGCTCA GUTACCCTEICTIOCGCTATGA 
CACTICCAGCAAAAGGTAGGGCOGGCTGCGAGACCiGCITCCCGOCUCTGCATGC 
AACACCGATGATUCTTCGACCCCCCGAAGCTCCITCGUGGCTOCATGGGCGCTCC 
GATGCCGCTCCAGGGCGAGCGCTGTITAAATAGCCAGGCCCUCGATTGCAAAGA 
CATTATAGCGAUCTACCAAAGCCATAFICAAACACCIAGATCACTACCACTTCTA 
CACAGGCCACTUGAGCTTGTGATCGCACTCCOCTAAGGGGOCUCCTUTICCTCTT 
all't TCAGTCACAACCCGCAAACGGCGCGCCATGCTOCTGCAGGCCTICCTUTTC 
CTGCTGGCCGGCYFCGCCGCCAAGATCAUCGCCTCCATGACGAACGAGACGTCC 
GACCUCCCCCTGUTUCACTTCACCCCCAACAAGGGCTOGATGAA COACCUCAAC 
OUCCTUTGGTACGACGAGAAGGACGCCAAGTGGCACCTGTACTIVCAGTACAAC 
CCGAACCACACCUTCTUGOGGACGCCCTTOTTC I UGGGCCACGCCACGTCCGAC 
GACCIGACCAACTGGGAGGACCAGCCCATCGCCATCGCCCCGAAGCGCAACGAC 
TCCGGCGCCTTCTUCGGCTCCATEIGTUCTIGGACTACAACAACACCTCCGUCTTCT 
TCAACGACACCATCGACCCGCGCCAUCGCTGCGTGGCCATCTOGACCTACAACA 
CUCCGGAGTCCGAGGAGUAGTACATCTCCTACAOCCTGGACGGCCGCTACACCTT 
CACCGAGTACCAGAAGAACCCCGTGCTGGCCOCCAACTCCACCCAGTFCCGCGA 
CCCOAAGGTCTTCTUGTACGAGCCCTCCCAGAAGTGGATCATGACCGCGGCCAA 
GTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACOACCTGAAGTCCTOGAA 
GCTGGAGTCCGCGTTCOCCAACGAGGGGITCCTCGGCTACCAGTACGAGTGCCCC 
GGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAUCAAGTCCTACTGGOTGATG 
TTCATCTCCATCAACCCCGUCGCCCCGGCCUCCGGCTCCTTCAACCAGTACTTCG 
TCGOCAU l'ICAACGOCACCCACTTCOAGGCCTTCOACAACCAGTCCCGCGTUGT 
GGACTTCOGCAAGGACTACTACOCCUTUCAGACCTTCTTCAACACCGACCCGACC 
TACGGOACCGCCOTGGGCATCGCGTGGOCCTCCAACTUGGAGTAGrccoccrrail 
TGCCCACCAACCCCIGGCGCTCCTCCATGTCCCTCGTGCGCAAGTTurccurCAAC 
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ACCCIAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAGGCCGACICCG 
ATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCGCCACCAACACCACG 
TTGACGAAGGCCAACAGCTACAACGTCGACCTar CCAA CAGC ACCGGCACC CFO.  
GAG Ft CGAGCTGGTGIACGCCGTCAACACCACCCAGACGATCTCCAAGTCCGTGT 
TCGCGGACCTCTCCCTCTGGITCAAGGGCCTGUAGGACCCCOACIGAGTACCTCCCi 
CATGGGCTTCGAGGTGTCCGCGTCCTCCTTMCCTGGACCGCGGGAACAGCAAG 
GITGAAGTTCGTGAAGGAGAACCCCTACTICACCAACCGCATGAGCGTGAACAAC 
CAGCCC Fl CAAGAGCGAGAACGACCIGTCCTACTACAAGGIUTACGGGITGCRIG 
ACCAGAACATCCTGGAGCTGTACTICAACGACGOCGACGTCGTOTCCACCAACA 
CCFACTTCATGACCACCGGGAACGCCCIGGOCTCCGTGAACATGACGACOGGGO 
TIGGACAACCFGTTCTACATCGACAAGTTCCAGGMCGCGAGGICAAGTGACAATT 
GGCAGCAGCAGOTCGGATAGTATCGACACACTCTGGACGCFGGTCGTGTGATG0 
ACTGITGCCGCCACACTTGCTGCC n GACCTGTGAATATCCCTGCCGCTFITATCA 
AACAGCCTCAGTOTGTFICIATCYFULGFGTACGCGCTITIOCGAGTI'GGIAOCTGC 
TTGTGCTATTTGCGANFACCACCCCCAGCATCCCCITCCCTCGFITCATATCGGIT 
GCATCCCAACCGCAACTTATCTACGC10TCGCGCTATCCCrcAGCGCTGCTCCTGC 
TCCTGCTCACTGCCCCTCGCACAGCCITGGFITGGGCTCCGCCTGTATTCTCCTOG 
TACTGCAA.CCTUTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGG GAT 
GOGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGCGCGCAGAGGAACGCT 
GAAGGTCTCOCCTCTOTCGCACCTCAGCGCGGCATACACCACAATAACCACCIGA 
CGAATGCCiCrIGGITCTICGICCATIAGCGAAGCGTCCGGTTCACACACGIGCCA 
CGTTGGCGAGGTGGCAGGTGACANFCIATCGGTGGAGCTGATGGTCGAAACGTTC 
ACAGCCTAGGGATATCGAATTCCTITCFIGCGCTATGACACTTCCAGCAAAAGGT 
A GGGCOGGCMCGAGACGGCTIVCCOGCGCTGCATGCAACACCGATGATGC r 1 	C 
GACCCCCCGAAGCTCCTICOGGGCTGCATOGOCGCTCCGATOCCGCTCCAGGGCG 
AGCGCTUFFIAAATAGCCAGGCCCCCGATFGCAAAGACATTATACiCGAGCTACC 
AAAGCCATATTCAAACACCTAGATCACTACCACTICTACACAGGCCACTCGAGCT 
TGTGATCGCACTCCGCTAAGGGGGCGCCTC Yt CCFCTICGETTCAGFCACAACCC 
GCAAACACTAGTATOOCCACCGCATCCACTTTCTCGCICGITCAATGCCCGCMCG 
GCGACCIGCOTCOCTCGGCOGGCTC,COGGCCCCGGCGCCCAGCGAGGCCCCTCC 
CCEMCGCGGGCGCGCCCAGCTOCCCGACTOGAGCATGCTGCMGCCGCGATCA 
CCACCCTUFTCCTGGCGGCCGAGAAGCAGTGGATGATGCTGGACTGGAAGCCCA 
AGCGCCCCGACATGCTGGTGGACCCCTTCGGCCIOGGCCGCTICGTGCAGGACGG 
CCTGGTGITCCOCAACAAC Ft CAGCATCCGCAGCTACGAGATCGGCGCGGACCGC 
ACCGCCAGCATCGAGACCCTGATGAACCACCTGCAGGAGACCGCCCTOAACCAC 
GTGAAGAGCGTGGGCCTGCTGGACiGACGGCCTGGGCAGCACCCGCGAGATGAGC 
CTGCGCAACCTGATCTGGGTGGTGACCAAGATGCAGGIGGCGCITGOACCGCTAC 
CCCACCTGGOGCOACGAGGTGCAGGTGAGCAGGIGCiOCGACCGCCATCGGCAAG 
AACGGCATGCGCCGCGAGTGGATCGTGACCGACTTCCGCACCGGCGAGACCCTG 
CTGCOCGCCACCAGCGTGTGGGTGATGATGAACAACICTGACCCOCCGCATCAGC 
AAGATCCCCGAGGAGGTEMGCACGAGATCGGCCCCAGCTTCATCGACGCGCCC 
CCCCTGCCCACCUMGAGGACGACGOCCGCAAGGIOACCCGCTTCGACGAGAGC 
AGCGCCGACITCATCCGCAAGGGCCTGACCCCCCGCTGGAGCGACCTGGACATC 
AACCAGCACGTGAACAACGTOAAGTACATCGGCTGGCTGCTGGAGAGCOCGCCC 
CCCGAGATCCACGAGAOCCACGAGATCGCCAGCCTGACCCTOGAGTACCGCCGC 
GAGTGCGGCCGCGACAOCGTGCTGAACAGCGCCACCAAGGIGAGCGACAGCAGC 
CAGCTGOGCAAGAGCGCCGIGGAGTGCAACCACCTGGTGCGCCTGCAGAACGGC 
OGCGAGATCGTGAAGGGCCGCACCGTGTGGCCICCCCAAGCGCCCCCTGTACA AC 
GACGOCGCCGTGGTGGACGTGCCCGCCAAGACCAGCGATGACGATGACAAGCTG 
GGATGAC TCGAGTTAATTAACTCGAGGCAGCAGCAGCTCGGATAUFATCGA CAC 
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ACTCMGACOCTOGICGIGTGATGGACTGTTGCCGCCACACTTGCMCCTTGACC 
TGTGAATATCCCTGCCGCTTTTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGT 
ACGCGCTTTTGCGAGTTGCTACICTGCTTGTGCTAVITGCGAATACCACCCCCAGC 
ATCCCC 11 CCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTIATCTACGCTGT 
CCTGCTATC CC TCAGCGCTGCTCCTGCTC CTGCTCACTGCCCCTCGCACAGCCTTG 
CiTITGGGCFCCGCCTOTATICTCCTGGIA CRICAACCTGTAAACCAGCACTGCAA 
TGCTGATGCACGGGAAGTAGTGOGATGGGAACACAAATGGAAAGCTGTAGAGC,T 
CCTTGT ri TCCAGAAGGAGTTGCTCCTTGACiCCTTTCATTCTCAGCCFCGATAACC 
TCCAAAGCCGCTOTAATIGTGGAGGGGGITCGAATITAAAAGCTITGGAATGTTOG 
TICGTGCGTCTOGAACAAGCCCAGACTTGTTGCTCACTGGGAAAAGGACCATCAG 
CTCCAAAAAACrreCCGCTCAAACCOCGTACCTCTGCTTTCGCCiCAATCTGCCCI 
G n GAAATCGCCACCACATTCATA ri GTGACGCTTGAGCAGTCTGTAATRICCTC 
AGAATGTGCiAATCATC711GCCCCCTGTGCGAGCCCATGCCAGGCNFGTCGCGOGC 
GAGGACACCCGCCACTCGTACAGCAGAC CATTATGCTACCTCACAATAGTTCATA 
ACAGTGACCATATTTCTCGAAGCTCCCCAACGAGCACCTCCATGCTCTGAGTGGC 
CACCCCCCGGCCCTGGTOCTTGCGGAGG GCAGGTCAACCGGCATGGGGCTACCG 
AAATCCCCOACCOGATCCCACCACCCCCGCGATGOGAAGAATCTCFCCCCGGGA 
FOTGGGCCCACCACCAOCACAACCTGCTGG CCCAGGCGAGCGTCAAACCATACC 
ACACAAATATCCTTGGCATCGGCCCTGAATTCCTTCTGCCGCTCTGCTACCCGGT 
GCTTCTGTCCGAAGCAGGGGTTGCTAGGGATCGCTCCGAGTCCGCAAACCCTTGT 
CGCGTGGCGGGGCTTGTTCOAOCTTCiTTCGAGCTICIAAGAGCCTOTAGAGTCGAC 
CTGCA CIGCATGCAAGC 1'1 GGCCITAATCATGGTCATA OCTGETTCCTGTGTGAAAT 
TeTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTOTAAA 
GCCTGGGCITGCCTAATGAGTGAGCTAACTCACATTAATMCGITGCGCTCACTGC 
CCGCTITCCAGTCGGGAAACCTGFCGMCCAGCTGCNITAATGAATCGGCCAACG 
CGCGGGGAGAGGCGGTTTGCCITATTGGGCGCTCTICC 

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

GAA 11 C7GCCCIFCCCGTGATCACACAGGTGCMGCGAGCGTGATCACAC IA FTTT 
GGGGGTCCTACAGTACTGAAATGGTGAGAAGTCGTACTGAAATCAAGGATGAAC 
AATGAAAATGGTGCTGTGGTGGCTTCTCAAAGGTCAAGAATCAGTCGCTCGCGTC 
AGGAAATCGCGGCGTCAACCAGCGTGGOCGCCIGTCAGTGOCCC,CGCACIGGTCA 
CCATAGCCTCTCCTGCCACAGTAGCGATCCCCTGGGCG 11CACTCTCAGCAGCGG 
CTGTACTGCCTCCCAGArruCTICTTCTGGACCTGCGGGCGTGAGAGGATGAGC 
AGGGTGGGCCAAGGGCTCAATCCTGAACGGCCCTCATTCGGTTTCCAATCCCACA 
ACACATACC,CACAGCAGGTCAGACCACGCATTCCACCATGCGCACCAATAACGT 
GTCCITACCTGATIGGEMTGGCAGGCTCCGTGGACAGGAGTGCCTCGTCCCCCG 
CCCAGACCCOCTCCCCCGTCACGGCGGCGTCCCIGGACCCOCAGCGGCTCCACCG 
CGGTOTGATCCGCOTTGGCGGCGCAGAGCAGCATCCCAGCCGA r TTGACCCCGC 
GCATGCFCCGAGGCTTGAGOTTGGCCAGCACCACCACCCGCCGGCCGACAAGGT 
CCTCCAGGGTCACEIGCCGGACCAGGCCACTCACGATGGTOCGAGGGCCCCCCT 
cercoc COAGOTCGATCTGCMGACGTACAGACMCGACATGCGTOGCGAGTGOT 
CATCAGAAGGAAGCAGGTGTGCACIAAGGGGCACGTGG1'1GGTATTGAGAGTAGC 
CAAAGCTITGTOCCAATCAGAAAGTCAACGCAGCTGCCTGCCTGGCTCGCGTACA 
ATTCCITTCTTOCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACG 
OCTFCCCGGCGCTOCATGCAACACCGATGATGCITCGACCCCCCGAAGCTCCEIC 
GeGGCTGCATGOGCGCTCCGATGCCGCTCCA GC GC GAGCOCTOTTT AAATAGCC 



AGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAA GCATATTCAAACACC 
TAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAA 
GGGGGCGCCTCTTCCCTTCGTTTCAGTCACAACCCGCAA ACGGCGCGCCATOCTG 
CTGCAGGCCTTCCTGTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGCGCCTCCA 
TGACOAACGAGACGTCCOACCGCCCCCTOGTGCACTTCACCCCCAACAAGGGCT 
GGATGAACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACC 
TOTACTICCAGTACAACCCGAACGACACCOTCTGGGGGACOCCMGTTCTGGGG 
CCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGC 
CCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTGGTGGACFACAAC 
AACACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCTGGGTGGCCA 
TCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGG 
ACGGCGGCTACACCITCACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACT 
CCACCCAGITCCGCGACCCGAAGGICTTCTGGFACGAGCCCFCCCAGAAGTGGAT 
CATGACCGCOGCCAAGTCCCAGOACTAC AAGATCGAGATCTACTCCTCCGACGA 
CCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGCTAC 
CAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAG 
TCCTACTGGETGATGITCATCTCCATCAACCCCGGCGCCCCGOCCOOCGGCTCCT 
TCA ACCAGTACTTCGTCGOCAGC ri CAACGGCACCCACTTCGAGGCCTTCGACAA 
CCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTC 
AACACCGACCCGACCTACGGGAGCOCCCTOGGCATCGCGTGGGCCTCCAACTGG 
GAGTACTCCGCCTTCGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCTCGTGC 
GCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCA 
ACCTOAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGT 
TCGCCACCAACACCACGTTGACGAAGGCCAACAOCTACAACGTCGACCTGFCCA 
ACAGCACCGGCACCCTGGAGTTCGAGCTG GTGTACGCCGTCAACACCACCCAGA 
CGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAOGGCCTGGAGGA 
CCCCGAGGAGTACCTCCGCATGGOCTTCGAGGTGICCGCGTCCTCCTTMCCTO 
GACCGCGGGAACAGCAAGGTGAAGITCGTOAAGGAGAACCCCTACTTCACCAAC 
CGCATGAGCGTGAACAACCAGCCCTTCAAGACICGAGAACGACCTGTCCTACTAC 
AAGGTGTACGGCTTOCTGGACCAGAACATCCTGGAGCTGFACITGAACGACGGC 
GACGTCGTGTCCACCAACACCTACTTCATGACCACCGGGAACGCCCTGGGCTCCG 
TGAACATGACGACGGGCifiTGGACAACCTGITCTACATCGACAAOTTCCAGGIGC 
GCGAGGFCAAGTGATTAATTAACTCGAGOCAGCAGCAGCTCGGATAGTATCGAC 
A CACTCTGGACGCTGGTCGTGTGATGGACTGTFGCCGCCACACTTGCTGCCITGA 
CCTGTOAATATCCCTOCCGCT 	it TATCAAACAGCCTCAGTGTGTYf GATCITOTGT 
GTACGCGCTFTTGCGAGTTGCTAGCTGCTTGTGCTAITIGCGAATACCACCCCCA 
GC ATCCCCTCCCTCG ri TCATATCGCTTGCATCCCAACCGCAACTTATcrAcucTG 
TCCTGCTATcccrCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTT 
GGTFTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCA 
ATGCTGATGCACGGOAAGTAGTGGCiATGGOAACACAAATGGAAAGGITGAGCTC 
CTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTT 
CCCOGCOCTGCATGCAACACCGATGATGCTTCGACCCCCCOAAGCTCC 1 1 CGOGG 
CTGCATOGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGITTAAATAGCCAGGCC 
CCCGATTGCAAAGACA 11 ATAGCGAGCTACCAAAGCCATA 11 CAAACACCTAGA 
TCACTACCACTTCTACACAGGCCACTCGAGMTGTGATCGCACTCCGCTAAGOGG 
GCGCCTCTTCCTCTTCGTITCAGTCACAACCCGCAAACACTAGTATGACGTTCGG 
GOTCOCCCTCCCGGCCATGGGCCGCGEMTCFCCCTTCCCCOOCCCAGGOTCGC0 
GMCGCGCCCAGTCGGCGAGTCAGGTITTOGAGAGCGGOCGCGCCCCCGACTGG 
TCCNrGGTGTTCGCCGTGNFCACCACCATCTTCTCCGCCGCCGAGAAGCAGFGGA 
CCAACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCMCMGACGACCACT 



TCGGCCCCCACGGCC IGGTGTTCCGCCGCACC 11CGCCA I CCGCAGCTACGAGGT 
GGGCCCCOACCGCTCCACCAGCATCGTGGCCGTGATGA ACCACCTGCAGGAGGC 
CGCCCTGAACCACOCCAAGTCCGRIGGCATCCMGGCGACGGCTTCGGCACCAC 
CCTGGAGATGTCCAAGCGCGACCTGATCTGGGTGOTGAAGCGCACCCACGTOGC 
CGTGGA G COCIACCCCGCCTGGGGCGACACCGTOGA CMG GAGTGCTOGGIGGG 
CGCCTCCGGCAACAACGGCCGCCGCCACGACTTCCTGGTGCGCGACTGCAAGAC 
CGGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGATGATGAACACCCGCACC 
CGCCGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGAGATCGOCCCCGCMC 
ATCGACAACGTGGCCGTGAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAA 
CGACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACOACCT 
GGACATCAACCAGCACEIGAACAACATCAAGTACGIGGACTGGATCCTGOAGAC 
CGTGCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTCACCATCGAGTAC 
CGCCGCGAGTGCACCATOGACAGCGTGCTGCAGTCCCTGACCACMTGAGCGGC 
GGCTCCTCCGA GGCCGG CC TGOTGTGCGAGC ACCTGCTGCAGCTGGAGOGCGGC 
A G' CGAGGTGCT GC GCGCCAAGACCOAGTGGCGCCCC AA GCTGACCCi ACTC erre. 
CGCGGCATCAGCGTGATCCCCGCCGAGFCCAGCGTGA TGGACTACA A GGACCAC 
GACGGMACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTG 
ACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTG 
TG ATGGA CRYITGCCGCC ACACTTGCTGCCTIGACCTOTGA A TATCCCTOCCGCTT 
TTATCAAAC AGCCTC A GTGTGTTTGATCITGTGTGTACGCGCITYFG COAGITGCT 
AGCTCTIGIGCTATTTTGCGAATACCACCCCCAGCATCCCCTTCCCTCGTITCATAT 
CGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCT 
CCTGCTCCTGCTCACTGCCCCTCGCACAGCC1TOGTITGGGCTCCGCCTGTATTCT 
CCTGGTACTGCAACCTGTAAACCA GCACTGCAATGCTGATGCACGGGAA GTA GT 
GOGATGGIGAACACAAATGGAAAGCTGGTACCCGTACCCATCAGCATCCGGGTGA 
ATCTTGGCCTCCAAGATATOGCCAATCCTCACATCCAGCTTGGCAAAATCG ACTA 
GACTGICTGCAAGTGOGAATGTGGAGCACAAGGITGCTTGTAGCGATCGACAGA 
CTGGIGGGM'ACATTGACAGGTGGOCAGCGCCGCATCCATCGTGCCTGACGCGA 
GCGCCGCCGGTTGCTCGCCCGTGCCTGCCGTCAAAGAGCGGCAGAGAAATCGGG 
AACCGAAAACGTCACAPIGCCTGATGTTOTTACATGCTOGACTAGACTTTCTIGG 
CGIGGGTCTGCTCCTCGCCAGGTOCGCGACGCCTCGGGGCTGGGIGCGAGGGAG 
CCGMCGGCCACGCATTTGACAAGACCCAAAGCTCGCATCTCAGACGGTCAACC 
GYFCGTATTATACATTCAACATATGGTACATACGCAAAAAGCATGCCAACGATGA 
CATAGGCGAATTC 

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

GGTACCCGCC 'FOC AACGCAAGGGCAGCCACA GCCGCT CCCA CCCGCCGCTGAAC 
CGACACGTGCTTGGGCGCCTOCCGCCTGCCTGCCGCATGC1 	1 GIGCTGGTGACiGC 
TOGGCAGTGCTGCCATGCTGATTGAGOCTTGGTTCATCGGGTGGAAGCTTATGIG 
TGTGCTGGOCITOCATGCCGGGCAATGCGCATGGTGOCAAGAGGGCGGCAGCAC 
TTGCTGGAGCTGCCGCGGTGCCTCCAGGTOGTTCAATCGCGGCAGCCAGAGGGA 
TITCAGNMATCGCGCGTACAGGITGAGCAGCAGTGTCAGCAAAGOTAGC AGTTT 
GCCAGAATGATCGGITCAGCTGTIAATCAATGCCAGCAAGAGAAGGGGTCAAGT 
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA 
AGTGTGTGCGAGCCAOCATCGCCOCCTGGCTGITTCAGCTACAACGGCAGGAGTC 
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCGTGATGC 
AAGCATGCCTGGCGAAGACACATOGMTGCGGATGCTGCCGGCTGCTGCCTGCT 

26 



GCGCACGCCGTITGAGTMGCAGCAGGCTCAGCCATGCACTGGATGOCAGCTOGG 
CTGCCACTGCAATGTGGTGGATAGGATGCAAGTGGAGCGAATACCAAACCCTCT 
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG 
GACTGGCCCCATGCACGCCATGCCAAACCGGAGCGCACCGAGTGTCCACACTGT 
CACCAGGCCCGCAAGCTTTGCAGAACCATGCTCATGGACGCATGTAGCGCTGAC 
GTCCCITGACGGCGCTCCTCTCGGGTGTGGGAAACGCAATGCAGCACAGGCAGC 
AGAGGCOGCGGCAOCAGAGCGGCOGCAGCAGCOGCOGGGGCCACCCTTCTTGCG 
GGGTCGCGCCCCAGCCAGCGGTGATGCGCTGATCCCAAACGAGTTCACATFCATT 
TGCATGCCIGGAGAAGCGAGOCTOGGGCCITTGGGGIGGTGCAGCCCGCAATGG 
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG 
TTCCATAGTGCATTGGACTGCATTTGGGTGGGGCCiGCCGGCTGT1TCTTTCGTGTT 
GCAAAACGCGCCAGCTCAGCAACCTGTCCCGTGGGTCCCCCGTGCCGATGAAAT 
CGTGTGCACGCCGATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCC 1 CCT'TTC 
TUCTCGCCETCTCFCCGTCCCGCCTCTAGAA'FATCAATGATCGAGCAGGACOGCC 
TCCACGCCGGCTCCCCCGCCGCCTGGGTGGAGCGCCTGTTCGGCTACGACTCIGGC 
CCAGCAGACCATCGGCTGCTCCGACGCCGCCGTGTTCCGCCTGTCCGCCCAGGGC 
CGCCCCGTGCTGITCGTGAAGACCGACCTGTCCOGCGCCCTGAACGAGCTOCAGG 
ACGAOGCCGCCCGCCTGTCCTGGCTGGCCACCACCGGCGTGCCCTGCGCCGCCGT 
GCTGGACGTGGTGACCGAGGCCGOCCOCGACIGGCTGCTGCTGGGCGAGGTGCC 
CGGCCAGGACCTOCTGICCTCCCACCMGCCCCCGCCGAGAAGGTGTCCATCATG 
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACC 
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG 
TGGACCAGGACOACCTOGACGAGGAGCACCACiGGCCTGGCCCCCGCCOAOCTGT 
TCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACCTGGTGGTGACCCACG 
GCGACGCCTGCCTOCCCAACATCATGGTGOAGAACGGCCOCTTC1 CCOGCTTCAT 
CGACTGCGGCCGCCTGGGCGTGGCCGACCGCTACCAGGACATCGCCCTGGCCAC 
CCGCGACATCGCCGAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTGGTGCT 
GTACGGE;ATCGCCGCCCCCGACTCCCAGCOCATCGCCTTCTACCGCCTGCTGGAC 
GAGTTMICTGACAA l'l GGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC 
GCT00TCGTGTGATGGACTEETGCCGCCACACTrucTGCCTTGACCT0TGAATAT 
CCCMCCGCITITATCAAACAGCCTCAGRITGTITGATMIGTGTGTACGCGCTIT 
TGCGAGTMCIAGCTOCTTOTUCTATTIGCGAATACCACCCCCAGCATCCCMCC 
CTCGTITCATATCGC 11 GCATCCCAACCGCAACITATCTACOCTGTCCTGCTATCC 
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTC 
CGCCTGTATFCTCC'FGGTACTGCAACC'FGTAAACCAGCACTGCAATGCTGATGCA 
CGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC 
GCGCAGAGGAACGCTGAAGGTGFCGCCTCTGTCGCACCTCAGCGCGGCATACAC 
CACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCG 
G 11 CACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCT 
GATGGTCGAAACGTTCACAGCCIAGGGATATCGAATTCCITTCITGCGCTATGAC 
ACITCCAGCAAAAGGTAGGOCCiGGCTOCOAGACGGCTTCCCGGCGCMCATGCA 
ACACCGATGATGGITCOACCCCCCGAAGCTCCITCGGGGCTGCATGGGCGCTCCG 
ATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGAC 
ATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACITCTAC 
ACAGGCCACTCGAOCTTGICIATCGCACTCCGCTAAGGGGGCGCCTCITCCTCTIC 
GTT1GAG l'CACAACCCGCAAACACTAGTATGGCCACCCiCATCCACTTTCTCGGCG 
TTCAATGCCCGCTGCGGCOA CCTGCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCC 
CAGCGAGGCCCCTCCCCGTOCGCGGGCGCGCCCAGGFGCCCGACTGGAGCCGCC 
FOCTGACCGCCATCACCACCGTGrwritGAAGTCCAAGCGCCCCGACATGCACGA 
CCGCAAGTCCAAGCGCCCCGACATGCTGGTGGACAGCTTCGGCCFGGAGTCCAC 
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CGTGCAGGACGGCCTGGTG I I CCGCCAGTCCTTCFCCATCCGCTCCTACGAGATC 
GGCACCGACCGCACCGCCAGCATCGAGA CCCTGATGAA CCACCTGCAGGAGACC 
TCCCTGAACCACTGCAAGAGCACCGGCATCCTGCTGGACGGCTICOGCCGCACCC 
TOGAGATGTGCAAGCGCOACCTGATCTOGGTGGTGATCAAGATGCAGATCAAGG 
TGAACCGCTACCCCOCCTGGGGCGACACCOTGGAGATCAACACCCGCTTCAGCC 
GCCTOGGCAAGATCGOCATOGGCCGCGACTOGCTGATCTCCGACTGCAACACCCi 
GCGAGATCCTGGTOCGCGCCACCAGCGCCTACGCCATGATGA ACC AGAAGACCC 
GCCGCCIGTCCAAGCTGCCCTACGAGGTGCACCAGGAGATCGTGCCCCTGTFCGT 
GGACAGCCCCGTGATCGAGGACTCCGACCTGAAGGTOCACAAGTTCAAGGTGAA 
GACCGGCGACAGCATCCAGAAGGOCCTGACCCCCGGCTGGAACGACCTGGACGT 
GAACCAGCACGTGTCCAACOTGAAGTACATCGGCTOGATCCTGGAGAOCATGCC 
CACCGAGGTGCTGGAGACCCAGGAGCTGTGCTCCCTGGCCCTGGAGTACCGCCG 
CGAGTGCGGCCGCGACTCCGTGCTGGAGAGCGTGACCGCCATOGACCCCAGCAA 
GGTGGGCGTGCGCTCCCAGTACCAGCACCTGCTGCGCCTGGAGGACGGCACCGC 
CATCGTGAACGGCGCCACCGAGTGGCGCCCCAAGAACGCCGGCGCCAACGGCGC 
CATCTCCACCOGCAAGACCAGCAACGGCAACTCCGIGTCCATOGACTACAAGGA 
CCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGACA 
AGTGACTCGAGGCAGCAGCAGCTCGGATAGTAFCGACACACTCTGOACOCTGOT 
CGTGTGATGGACTOTTOCCOCCACACTTGCToccrIGA CCIGTGAATATCCCTGC 
CGCTTTTATCAAACAOCCTC A GTGTGTTTGATCTIGTOTGTA CGCGCTTTTOCGAG 
ITGCTACICTGCTTGTGCTATITGCGAATACCACCCCCAGCATCCCCTTCCCTCGTT 
TCATATCGMGCATCCCAACCGCAACTTATCFACGCTGTCCTOCTATCCCTCAGC 
OCTGCTCCTGCTCCTOCTCACTGCCCCTCGCACAOCCTTGGTTTGGGCTCCOCCTG 
TATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAA 
GTAGTOGGATGGGAACACAAATGGAAAGCTTGAGCTC 

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

GGFACCCGCCTOCAACCICAAGOGCAGCCACAOCCGCTCCCACCCGCCGCTGAAC 
CGACACGTGCTTOGGCGCCTGCCOCCTOCCTGCCOCATOCTIGTOCTGGTGAGGC 
TGGGCAGTOCTOCCATGCTGATTGAGGCTTGOTTCATCOGGTGGAAGCTTA RUG 
TGTGCTGGOCTTGCATGCCOGGCAATGCGCATGGTGGCAAGAGGGCGGCAGCAC 
TTOCTGOAGCTGCCOCGGTOCCTCCAGGTOGTICAATCGCGGCAGCCAGAGGGA 
TITCAGATGATCOCGCGTACAGGTTGAGCACiCAGTGTCAGCAAAGOTAGCAGTIT 
GCCAGAATGATCGGIETCAGCTGII AATCAATOCCAGCAAGAGAAGGGOTCAAGT 
OCAAACACGGLICATGCCACAGCACGGOCACCGCIGGAGTOGAATGOCACCACCA 
AGTOTGTGCGAGCCAGCATCOCCOCCTGGCTGTTICAOCIA CAACGOCAGGAGTC 
ATCCAACOTAACCATGAGCTGATCAACACTGCAATCATCOGGCGOOMTGARIC 
AAGCATGCCTOOCGAAGACACATGGTEMCGGATGCTGCCGGCTGCTGCCTGCT 
GCGCACGCCG I 1GAGTTGGCAGCAGGCTCAGCCATGCACTGGATGGCAGCTGGG 
CTGCCACTGCAATGTGOTGGATAGGATGCAAGTGGAGCGAATACCAAACCGICT 
GOCTGCTTOCTGGGTTOCATGGCATCGCACCATCAOCAGGA.GCOCATGCGAAGG 
GACTGGCCCCATOCACGCCATGCCAAACCGGAGCGCACCGAGTGICCACACTGT 
CACCAGGCCCGCAAGCTTMCAGAACCATGCTCATGGACGCATGTAGCGCTGAC 
OTCCCITGACGOCGCTCCTCTC OGGTOTGGOAAACGCAATGCAGCACAGGCAGC 
AGAGGCGGCCIGCAOCAGAGCGGCGOCAGCAGCGGCGGGGGCCACCCTTC 	I 1 GCG 
GC3GTCGCGCCCCAGCCAGCOGTGATGCGCTGATCCCAAACGAGTTCACATTCATT 
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TGCATGCCTOGAGAAOCGAGGCTGGOGCC 1 1TOGGCTGGTOCAGCCCGCAATGG 
AATGCGGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG 
1I CCATAGTGCATIGGACTGCATITGGGTGGGGCOGCCGGCTGT 1'1 C 11 TCGTGTT 
GCAAAACGCGCCAGCTCAGCAACCIGTCCCGTGGGTCCCCCGTGCCGATGAAAT 
CGTGTGCACOCCOATCAGCTGATTGCCCGGCTCGCGAAGTAGGCGCCCTCCTTIC 
TGCTCGCCGTCTCICCGTCCCGCCTCTAGAATATCAATGATCGAGCAGGACGGCC 
TCCACOCCGGCTCCCCCGCCOCCTOGGTOGAGCOCCTGITCGGCTACGACTGOGC 
CCAGCAGACCATCGGCMCICCGACOCCOCCOTGTTCCGCCTGTCCGCCCA GGGC 
CGCCCCGTGCTGTFCGTGAAGACCGACCTOTCCGOCOCCCTGAACGAGCTGCAGG 
ACGAGGCCGCCCGCCMTCCIGGCTGGCCACCACCGOCOTOCCCFGCGCCGCCOT 
OCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGCTGCMGGCGAGOTGCC 
CGGCCAGGACCTGCTGTCETCCCACCIGOCCCCCGCCGAGAAGGTOTCCATCATG 
OCCGACGCCATGCGCCGCCTGCACACCCIGGACCCCOCCACCTOCCCMCGACC 
ACCAGOCCAAOCACCGCATCGAGCGCGCCCGCACCCGCATGGAGGCCGGCCTGG 
TGOACCAGGACGACCIGGACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT 
TCGCCCOCCTGAAGGCCCGCATGCCCGACOGCGAGOACCTGGTGOTGACCCACG 
GCGACOCCTGCCTGCCCAACATCATGGTGGAGAACGGCCGCTTCTCCGGCTTCAT 
CGACTGCGGCCGCCTGGGCGTGGCCGACCGCTACCAGGACATCGCCCTGGCCAC 
CCGCBACATICOCCCiAGGAGCTGGGCGGCGAGTGGGCCGACCGCTTCCTOGTGCT 
GTACCi GCATCGCCGCCCCCGACTCCCAGCGCATCGCC 1'1 CTACCGCCTGCTGGAC 
GAGTFCTIVTGACAATTOGCAOCAGCAGCTCOGATAGTATCGACACACTCTGGAC 
GCTGGTCGTOTGATGGACTOTTGCCOCCACACTIGCTGCCITGACCTGTGAATAT 
CCCTGCCGCTT 1 1 ATCAAACAGCCTCAG'TGTOTTTGATCITGTGTGTACGCGCITT 
TGCGAGTTGCTAGCTOCTTGTOCTATITGCGAATACCACCCCCAGCATCCCCTICC 
C'TCOTTTCATATCGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCC 
C"ICAGCGC:FOCFCCTUCTCCTGCTGACTGCCCCTCGCACAGCCTTGurrTGGGCTC 
CGCCTGTAITCTCCTOGFACTOCAACCTOTAAACCAGCACTGCAATGCTGATGCA 
CGGOAAGTAGTGGGATGGGAACACAAATGGAGGATCCCOCGTCFCGAACAG A GC 
GCGCAGAGGAACGC'TGAAGGTCTCOCCTCTGFCGCACCTCAOCGCGGCATACAC 
CACAATAACCACCTGACGAATGCGC 1' I GGTTCTTCGTCCATTAGCOAAGCGTCCG 
GYFCACACACGTGCCACGTTGGCGAGGTOGCAGGTGACAATGATCCIGTGGAGCT 
GAIGGTCGAAACGTTCACAGCCTAGGOATATCGAATTCCTITCTTGCOCTATGAC 
ACITCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCA 
ACACCGATGATGCTTCGACCCCCCGAAGCTCCITCGGGOCIGCA'TGGGCGCTCCG 
ATGCCGCTCCAGGGCGAGCGCTGITTAAATAGCCAGGCCCCCGATTGCAAAGAC 
ATTATAGCGAOCTACCAAAGCCA'FA ri CAAACACCTAGATCAC'TACCACTICTAC 
ACAGGCCAC'FCGAGCTIGTGA'FCGCACTCCGCTAAGGOGGCGCCTCTTCCTCTTC 
OTTTCAGTCACAACCCOCAAACACTAGTATGGCCACCGCATCC ACT 	ri CTCGGCG 
1 1 CAATGCCCGCTGCGGCGACCTGCGTCGCTCGGCGOGCTCCOGGCCCCOGCGCC 
CAGCGAGOCCCCFCCCCGTGCGCGGGCGCGCCCCCGACTGGTCCATGCTGTFCGC 
CGTGATCACCACCATCTTCAGCGCCGCCGAGAAGCAGTGGACCAACCTGGA aro 
GAAGCCCAAOCCCAAOCTOCCCCAGCTGCTGOACGACCACTTCGGCCTGCACGG 
CCTGGTGTTCCOCCGCACCT'TCGCCATCCGCTCCTACGAGGIGGGCCCCGACCGC 
AGCACC:FCCATCCTOGCCGTGATGAACCACATGCAGGAGGCCACCCTGAACCAC 
GCCAAGAGCGTOGGCATCCTGOOCOACOGCTFCGGCACCACCCTGGAGATGTCC 
AAGCGCOACCTGATOTOGGTGGTGCGCCGCACCCACGTGGCCGTGGAGCGCTAC 
CCCACCTGOGGCGACACCGTGGAGGTGGAGTGCTGGATCGGCGCCAGCGOCAAC 
AACGGCATGCGCCGCGACTFCCTGOTGCOCGACTGCAAGACCGGCGAGATCCTG 
ACCCGCTGCACCTCCCTGAGCGTGC'TGATGAACACCCGCACCCGCCGCCTGAGCA 
CCATCCCCGACGAGGTGCOCGOCGAGATCOOCCCCGCCTTCATCGACAACGTGG 
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CCGTGAAGGACGACGAGATCAAGAAGGIGCAGAAGCTGAACGACTCCACCGCCG 
ACTACATCCAGGGCGGCCTGACCCCCCGCTGGAACGACCMGACGTOAACCAGC 
A CGTGAACAACCTGAACIACGTGOCcrGGOTGTTCGAGACCOTGCCCGACAGCA 
TCTTCGAGTCCCACCACATCAGCTCCTICACCCTGGAGTACCOCCGCGAGTGCAC 
CCOCGACTCCGTGCTGCGCAGCCTGACCACCOTGAGCGGCGGCAGCTCCGAGGC 
CGGCCTGOTGTOCGACCACCTGCTGCAGCTGGAGGGCOGCAGCGAGGTGCTGCG 
CGCCCGCAC COAGTGGCGCCCCAAGCTGACCGAGICCITCCGCGOCATCAGCGTG 
ATCCCCGCCGAGCCCCGCGTGATGGACTACAAGGACCACGACOGCGACTACAACi 
GACCACGACATCGACTACAAGGACGACGACGA CAAGTCiACTCGAGGCAGC ACIC 
AGCTCGGATAGTATCOACACACTCTOGACGCTOGTCGTOTGATGOACTOTTGCCG 
CCACAC'TTGCTGCGITGACCTOTGANFATCCCTGCCGCTITTATCAAACAGCCTCA 
GTGIGTTIGATCTRITGIGTACGCGCTIITGCGACTIGCTAGCTOCTTGTGCTATT 
TGCGAATACCACCCCCAGCATCCCCIFCCCTCGTITCATATCGC'FfGCATCCCAAC 
CGCAMITATCTACOCTGTCCTGCTATCCCIVAGCGCMCTCCTGCMCTGCTCAC 
TGCCCCTCGCACAGCCTTGGITTGGGCTCCGCCTGTAIICTCCTOOTACTOCAACC 
TGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAA 
ATGGAAAGCTTGAGCTC 

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

GGTACCCOCCIGCAACGCAAGGGCAOCCACAGCCGCTCCCA CCCGCCGCTGAAC 
CGACACGTGCTTGGGCGCCMCCGCCTGCCTGCCGCATGCTTGTGCTIGGTGAGGC 
TGGGCAGRICTGCCATGCTGATTGAGGCTTGGFICATCGGGTGGAAGCTTATEFG 
TOTGCTGGGCTFOCATGCCGGGC AA TGCGCATGOIGGCA AGAGGGCGGCAGCAC 
TIOCTGOAGCTGCCGEGGTGCCTCCAGGIGGITCAATCOCGGCAGCCAGAGGGA 
ITTCAGATGATCGCGCGTACAGGITGAGCAOCAGMTCAGCAAAGGTAGCAGT 
GCCAGAATO A TCOGITCAGGIGTTAATCA A TGCC AGC A AGAGAAGGGOTC AA GT 
GCAAACACGGGCATGCCACAGCACGGGCACCGGGGAGTGGAATGGCACCACCA 
A OTGIOTGCGAGCCAOCATCOCCGCCTGGCTGITTCAGGFACAACGOCAGGAGTC 
ATCCAACGTAACCATGAGCTGATCAACACTGCAATCATCGGGCGGGCOTGATGC, 
AAGCATGCCTGGCGAAGACACATGGTGTGCGGATGCTGCCGGCTGCTGCCTGCT 
OCGCACGCCG 11 GAMIGGCAGCA GGGICAOCCATGCACTOGATGGCAGCTGGG 
CTGCCACTGCAATOIGGIOGATA GGATGC AAGTGGAGCGAATACCAAACCCTCT 
GGCTGCTTGCTGGGTTGCATGGCATCGCACCATCAGCAGGAGCGCATGCGAAGG 
GAC TGGCCCC ATGC ACGCCATGCC A A A CCOGAGCOCACCGAGTOTCCACACTGT 
CACCAGGCCCGCAAGCTITGCAGAACCATGGICATGGACGCATGITAGCGCTGAC 
GTCCCITGACOGCOGICCTCTCGGGTUFGGGAAACOCAATGCAGCACAGGCAGC 
AGAGGCGGCGGCAGCAGAGCOGCGGCAGCAGCGGCOGGGGCCACCCITMGCG 
GGOTICGCGCCCCAGCCAGCGGTGATGCOCTGATCCCAAACGAGTICACATTCATT 
TGCATGCCTGGAGAAGCGAGGCTGGGGCCTITGGGCTGGTGCAGCCCGCAATGG 
AATGCOGGACCGCCAGGCTAGCAGCAAAGGCGCCTCCCCTACTCCGCATCGATG 
TTCCATAGRICATTGGACTGCNITTGGURIGGGCGGCCGOC I G I TTCMCGTOTT 
GCAAAACGCGCCAGGICAGCAACCIOTCCCOIGGGTCCCCCGIOCCGATGAAAT 
COLGTOCACGCCGATCACiCTGATTGCCCGOCICGCGAAGTAGGCGCCCTCCTFTC 
TGCTCGCCCTCTCTCCGTCCCGCCTCTAGAATATCANTGATCGAOCAGGACOGCC 
TCCACGCCGGCTCCCCCGCCGCCIGGGIOGAGCGCCIGTTCOGCTACGACTGGGC 
CCAGCAGACCATCGGCTGCTCCGACGCCGCCGTMICCGCCTGICCGCCCAGGGC 
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CGCCCCGIGCTOTTCGTGAAGACCGACCTGICCGGCOCCCTGAACGAGCTGCAGG 
ACGAGOCCOCCCGCCTGTCCTGGCTGGCCACCACCGGCGTGCCCTGCGCCGCCGT 
GCTOCiACGTGGTGACCGAGGCCGGCCGCGACTGOCTGCTOCTGGGCGAGGIGCC 
CGGCCAG GACCTGCTGTCCTCCCACCTGGCCCCCGCCGAGAAGGTGTCCATCATG 
GCCGACGCCATGCGCCGCCTGCACACCCTGGACCCCGCCACCTGCCCCTTCGACC 
ACCAGGCCAAGCACCGCATCGAGCGCGCCCGCACCCCiCATGGAGGCCGGCCTGG 
TGGACCAGGACGACCTGCiACGAGGAGCACCAGGGCCTGGCCCCCGCCGAGCTGT 
'FCGCCCGCCTGAAGGCCCGCATGCCCGACGGCGAGGACCIGGTGGTGACCCACG 
GCGACGCCTGCCTOCCCAACATCATGGTGGAGAACIGGCCGCTTCTCCGGCTTCAT 
CGACTGCGGCCGCCTGGGCGFGGCCGACCGCTACCAGGACATCGCCCTGGCCAC 
CCGCGACATCGCCGAGGAGGEGGGCGGCGAGEGGGCCGACCGCTICCTGGTGCT 
GFACGGCATCGCCGCCCCCCiACTCCCAGCGCATCGCCITCTACCGCCTGCTGGAC 
GAGTTCTTCTGACAATTGG CAGCAGCAGCTCGGATAGTATCGACACACTCTGGAC 
GCTGGTCGMTGATGGACTGTEGCCGCCACACTTOCTGCCTTGACCTGIGAATAT 
CCGIGCCGCMTATCAAACAGCCTCAGIGIGTTTGATCTTGTGTOTACGCGCTIT 
TGCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCcccncc 
CTCGTTTCATATCGCTTG CATCCCAACCGCAACITATCTACGCTGTCCTGCTATCC 
CTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTFCioocrc 
CGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCA 
CGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGC 
GCGCAGAGGAACCICTGAAGGTCFCGCCTCTOTCGCACCTCAGCGCGGCATACAC 
CACAATAACCACCTGACGAATGCGCTTGGTTCTTCGTCCATTAGCGAA GCGTCCG 
GITCACACACOTGCCACGITGGCGAGGTGGCAGGTGACAATGATCGGTGGAGCT 
GATGGTCGAAACGTICACAGCCTAGGGATATCG AATTCCTTECTMCGCTATGA C 
ACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGCTTCCCGGCGCTGCATGCA 
ACACCGATGATGCTTCCiACCCCCCGAAGCTCCTTCGGGGCTGCATGOGCGCTCCG 
ATGCCGCTCCAGOGCGAGCGCTGITTAAATAGCCAGGCCCCCGATTGCAAAGAC 
ATTATAGCGAGCTACCAAAGCCATAITCAAACACCTAGATCACTACCACTTCTAC 
ACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTC 1.1 C 
OTITCAGTCACAACCCGCAAACACTAGIATGGCCACCGCATCCACTITCTCGCiCG 
TICAATGCCCGCTOCGGCOACCMCGTCGCTCGGCGGGCTCCGGGCCCCGGCGCC 
CAGCGAGGCCCCTCCCCGTGCGCGGGCGCGCCCAGCTGCCCGACTGGAGCATGC 
TGCTGGCCGCGATCACCACCCTGTTCCTGGCGGCCGAGAAGCAGTGGATGATGCT 
GGACTGGAAGCCCAAOCGCCCCGACATGCTGOTGGACCCGITCGGCCTGGGCCG 
CTTCGTGCAGGACGGCCTGGTGTTCCGCAACAACTTCAGCATCCGCACiCTACGAG 
ATEGGCGCGGACCGCACCGCCAGCATCGAGACCCTGATGAACCACCTGCAGGACi 
ACCOCCCTGAACCACGTGAAGAGCGTOGGCCIGCTGGAGGACGGCCTGGGCAGC 
ACCCGCGAGATGAGCCTGCGCAACCTGATCTGGGTGGTGACCAAGATGCAG GTO 
GCG GTGGACCGCTACCCCACCTGGGGCOACGAGOTGCAGGTGA GCAG Gra-Kim 
ACCGCCATCOGCAAGAACGGCATGCGCCOCGAGTOGATCGTGACCGACTICCGC 
ACCGOCGAGACCCIGCMCGCGCCACCAGCGTGTGGGTGATGATGAACAAGCTG 
ACCCGCCGCATCAGCAAGATCCCCGAGGAGGTGTGGCACGAGATCGGCCCCAGC 
TTCATCGACGCGCCCCCCCTGCCCACCGTGGAGGACGAEGGCCGCAAGCTGACC 
CGCTTCGACGAGAGCAGCCiCCOACTTCATCCGCAAGGGCCTGACCCCCCGCTGG 
AGCGACCTGGACATCAACCAGCACGTGAACAACGTGAAGTACATCGGCTGGCTG 
CTGGAGAGCCICGCCCCCCGAGATCCACGAGAGCCACGAGATCGCCAGCCTGACC 
CTGGAGTACCGCCGCGAGTGCGGCCGCGACAGCGTGCTGAACAGCGCCACCAAG 
GTGAGCGACAGCAG CCACiCTGGGCAAGAGCGCCGIGGA GTGCAACCACCTGGTG 
CGCCMCAGAACOGCGCiCGAGATCGTCiAAGGGCCGCACCGTGTGGCCiC,CCCAAG 
CGCCCCCTOTACAACOACGGCGCCGTGGTGGACGTOCCCGCCAAGACCAGEGAT 
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GACGATGACAAGCTGGGATGACTCGAGGCAGCAGCAGCTCGGATAGTATCGACA 
CACTCTGGACGCTGGTCGTGTGATGGACTG ri GCCGCCACACTTGCMCCITGAC 
CTGTGAATATCCCTGCCGCTTFTATCAAACAGCCTCAGTGTGTTTGATCTTGTGTG 
TACGCGCTITIGCGAGTTGCTAGCTGCTTGTGCTAT II GCGAATACCACCCCCAGC 
ATCCCCTTCCC I COTTTCATATCOCTIGCATCCCAACCGCAACTTATCTACGCTGT 
CCTGCTATCCGFCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTIG 
G Pi TGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACTGCAA 
TGCTGATGCACGGGAAGTAGTeffiATGGGAACACAAATGGAAAGGITGAGCTC 

SEQ ID NO: 55 
Prototheca tholVormis NOVA promoter/5' UM 

CCTGTCGATCGAAGAGAAGGAGACATGTGTACA 	1 1 ATTGGTGTGAGGGCGCTGA 
ATEGGCCATITT 11 AAANTGATCACOGTCATGCCAATAGACGCGGCACATAACGA 
CGTTCAAACCCCCGCCAAAGCCGCGGACAACCCCATCCCTCCACACCCCCCACAC 
AAAGAACCCGCCACCGCTTACCTTGCCCACGAGGTAGGCCITTCGTTGCGCAAAA 
CCGGCCTCOOTGATGAATGCATGCCCCITTCCTGACGAGCGCTGCCCOGGCCAACA 
CGCTCTITIOCMCGTCTCCTCAGGCTTGOGGGCCTECTIGGGCTTGGGTGCCGCC 
ATGATC1CTCGCGCATCAGAGAAACGFTGCTGGTAAAA AGGAGCGCCEGGCMCG 
CAATATATATATAGGCATGCCAACACAGCCCAACCICACTCOGGAGCCCGTCCCA 
CCACCECCAAGTCGCGIGCCITGACGGCATACTGCRICAGAAGCTI 	CATGAGAAT 
GATGCCGAACAAGAGGGOCACGAGGACCCAATCCCGGACATCCITGTCGATAAT 
GATCECGTGAGTCCCCATCGTCCG CCCGACGCTCCGGGGAGCCCGCCGATGCTCA 
AGACGAGAGGGCCCTCGACCAGGAGGGGCTGGCCCGGGCGGGCACTGGCGTCCi 
AAGGTGCGCCCOTCCiTTCGCCTGCAGTCCTATGCCACAAAACAAGTCTTCTGACO 
GGGTGCGITTGCTCCCOTGCGGGCAGGCAACAGAGGFATTCACCCTGGTCATGGG 
GAGATCGGCGATCGAGCTGGGATAAGAGATACTICTGGCAAGCAATGACAACIT 
GTCAGGACCGGACCGMCCATATATTTCTCACCTAGCGCCGCAAAACCTAACAAT 
TTGGGAGTCACTGTGCCACTGAGTTCGACTGGTAGCTGAATGCiAGTCGCTGCTCC 
ACTAAACGAATTGTCAGCACCGCCAGCCGGCCGAGOACCCGAGTCATAGCGAGG 
GTAGTAGCGCGCC 

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

ACTAATIGCAATCGTGCAGTAATCATCGATATGGTCACAAGTAGATCCCCTACTO 
ACACCCFCTCGTACATGTAGGCAATGTCATCOGCGCCGTCCTGCTGACCGATGCC 
GACGTAGCAGAGCAGACCCGGGCCGATCTGGGATACGAGGCGGCCCTCCACCTG 
CGCTCGAGGTGGAATCAAGTAAATAACCAATACACTITICGACACCACACAGAG 
ITGCACGGACGGTGGCGTACCTCTACGCTCGCGCTCTIVACOCOCTGGACGACCG 
CACGCATGAGCCCGGGTGGCTIGGTCTGGGCTGCAAAAATGCACAACAAACAAG 
TATCAGACOCTCATGGATGCACACGCGCTCCCAAGCACGCTCAGACTAAATATTA 
CAGTAGCTCGTATCTGATAAGATATCGAGACAFACCGCTCAACTCACCCGCAAAC 
TOCGCCCCGCCAGGTOATGCGCACAGGGCCCCACCATGCGATCCATCGCATCGCT 
CCTCGAGGGCOCIATCACGTGGCCGGAGACiC0 Fl CACAGCCiTACGCCACTGTATC 
TGGGCGGTATGCGGTCCGTCAACATGGAGACAGATACCCGCACCACCACCTTGC 
AAOCTCTTCCATATTGGAAGTAGAAAATTGTAATTGTATCATCOCACGAGOGGCC 
AACTMCCGTCOGCGAOCTGGGCGACGAACACCACCTGGACOTTGTCGAGACTC 
GCTCGIGCCGTGCGCCGOGCCCiefGGGTATCCAGACCGTCGCC 
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SEQ ID NO: 57 
Prototheca moriformis FLAP Flagellar-associated protein promoter/5' UTR 

CAACGACAACCAGCAGGCAACTCGGTCAGCGACCCAACACGCGAGTCAAATTGT 
TGCGTGTTCTTGCCTTGTCTATTTAC rGTGATAGCAAGACTGTCGGTCAGTCAATA 
CCGCGGTGCGCACGTCGGGGTGCCAAGCCTAGCAGAGCACGGGACGGCTGGTGC 
TGTGCGCCAGCTCAGCTCGCTTCGCGACCAATTGTAGGACCGGCAAAGTCACCAA 
AACATGCCAGCGGTGCGATICAATTOOTCATGAOCICIACAAAATTGITI I GIGC 
OTCCiCGCAGGTATCCAACGGCOCGGCAGAGAAAGTITGACAGCTCTCGATITCAT 
CTCGGAAAAAIGGGGA GANITTATGACACACAAGTGCGCAGGCGGCCCAGGCGG 
CCAGCATATICIGGCGTGACCTGGGCCGCCCACAAAATGCTIGGATGCACTCTAA 
AATAATTATATTTGCCATGAACAAGGGAAGAGTTACCGCACCCAGCCCTAGAC I 	I 
GGGCGCCCGAOCAAGGITACGTCAAGCCACCITCGCCCATCGCCCAACTCCGTAT 
TCCCCGACAGCCGCACGTGGCCCTCGCCGGAATGAACCCTGAATCGGCATCACG 
CCACGCGITCGCCAATCGTICCGCTCICTGGCTTCATCGGCCTOCOCCITCACGTC 
GTGGFCACGACAGTGCATICATACITCCATITGCACCTCGGCACACAGTITTACG 
CATCGCCTACCCTTGCTGCGGCAGTCTAGGGTCACTTTGCAGCCATGGGACAGTG 
CIACACCACCGTCGGTOCGCAAAGCTATTIECAAGTGAACCGIGGGCGGAAAAAA 
GGAATUTACACTGTCTCAACCGACTCCTACAATTGTTTACCATGCAGATCAGAGC 
TCGACGGCCATCATCGAGCAGGTGIGGGGCCTTGOTGOCGCGGCGCGGGGCCCC 
AGGGCGICGCAGGCATTGATGGCACTCTGAGACITTCGCACGCGCATGAGGGAC 
CCCATCAAGAGAAGAGTGTGICTITATGTCCCCATTCATGATGATGTATCTTGIG 
ATTGTCGCAGITTGGCAAFTITTAACCGGATCGCCOCTCCAGGTGTOGCGTWCGG 
ATTTTTCTAGGGGTGCTTGAGCAGTCG 

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

GGCCCAGGGCCCTGCGGATGGCC CACACCAGATUTAGUCTCI:CTTATGC cAnicc 
cucercocrGCCCGrceTATCCCCCCGCCGATCCGCGCGTAGGGGACCGCGGCCT 
GACCCACGCCACGAAAGAGCTITGCFCCTCAATTICTCGCCAACAGAACCGTATC 
AAACGCTCAACGCCIATCCCGAACAATCCOTATICACACCAANICGAGTATACCG 
GACTGG IT TGCCTAGTCTTGAAGGAAATGATCCCGTCCATGCTCGGAAGGOGGA 
GCGGGCGGAGGATCCTACTCATCTCTGAAATGGGA ITGGICCGAAGATGGGFTG 
GGCAAGCACGTGCCAAACCCCAGCGAGTIGCTGACGAGCAGGCTCAIrccAATCC 
CCCGGCGAATCCTCCCTCACGCCCCGCATGCATACAAGTCCCTCCCACACGCCCC 
CTCCCATCCATTTTCGCCTGGTCCGAACGCGAGCGGCGTCGAGGCGGACCACTTG 
CTCCGCAGCGCCGTCTGGGTCTCCACCCCACAGCGGCTTTGCTGCCAGAGGCACC 
CCCCTIGCCCCACCTCCECTFCCAGCC 

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

CCAGGCAGGCGGTAGGGTTGCCGATTGCTTGAGCGAATTGGAAGATATANITM 
TGIGGTGTCCCTGGACGCTOTTTGTGGCGCTCCTIT I I GGAGAAGATIGCOTIGGO 
GGACICTTTCCATGTACCACGGITCCTTCTGAAAGGATTCTGGCCCiACITCCTGATG 
AGCCCAAAGAAAACACCTGCCTTTCAGTGCMGCACTCTOAAAACGTCAACAGA 
TGATTATACATGICACAAAAGGCAGCCGAITAGOAACGGOAGCTCTGGCCGTTC 
G TITGOCTGCCTOGGCTGATTGAAGTGATCCACCCTGTTCGAATGAAGGCGGICG 
AOTCGAATTATCGACCGOAGGUTCGGGAAGGCGFCCGGGGCAGAGTGAGGTGC 
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TGCGGCCTGGTTGTCGTTCAAAAAGACCCCGGTAGCCCAACAATCACGAACGAA 
AGGAATATAATIGCTTGCATACTATACKFCCAGTTTCTATGTGGCCiGGTAGACAA 
GTCTCATGGGCTTCTAAAGGCTGTCCCTTGAAGGCTACFTATAAAAACTTGCTGC 
OCCATGGCACBGATCGCOCTTGCGCAGGCTGCAACCCTGCGCGCAAGGTCAAAT 
ACACAGCAAAAGATACTAACAGANITTCTAAAAACATTTAAATATTTGTTTCGAC 
CAOCCAATTOTGGTCGTAGGCACGCAAAAGACTTTGTITIGCGCCCACCOACCAT 
CCACGCTGGCAGTCAAGCCAGTCCGATOTGCATTGCGIGGCAGCATCGAGGAGC 
ATCAAA AACCTCGTGCACGCTT 1'1 C TOTCAATCATCATCAACCACTCCACCATGT 
ATACCCGATUCATCGCGCMCGCAGCGCOCCACGCOTCCCAGACCCGCCCAAAA 
ACCCAGCAOCGGCGAAAGCAAATCTTCACTTGCCCOAAACCCCGAGCAGCGGCA 
TTCACACGTOGGCGAAAACCCCACTTGCCCTAACAGGCGTATGTCTOCTGTCACO 
ATGCCTGACAACGGTATTATAGATATACACTCiATTAATGTTTGAGTGTGTGCGAG 
TCGCGAATCAGGAATGAATTGCTAGTAGGCACTCCGACCGGGCGGGGGCCGAGG 
DACCA 

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

GGCCGACAGGACGCGCOTCAAAGGTGCTGGGCGTGTATGCCCTGGTCGGCAGGT 
CGTTGC TGTTGC CGCGCTCGTGGITCCGCAACCCTGATTITGGCGTCTTATTCTGG 
CGTGGCAAGCGCTGACGCCCGCGAGCCGGGCCGGCGGCGATGCGGTGTCTCACG 
GCMCCGAGGFCCAAGGGAGGCAAGAGCGCCCGGATCAGCTGAAGGGCTITACA 
CGCAAGGTACAGCCGCTCCTGCAAGGCMCGTGGIUGACTIGAACCTGTAGGTCC 
TCTGCTGAAGTTCCTCCACTACCTCACCAGGCCCAGCAGACCAAAGCACAGGCTT 
TTCAGGTCCGTGTCATCCACTCTAAAACACTCGACTACGACCTACTGATGGCCCT 
AGA:171(7f TCATCAACAATGCCTGAGACACTFOCTCAGAATTGAAACTCCerGAAG 
GGACCACCAGAGGCCCTGAG ri GTTCCTTCCCCCCGTGGCGAGCTGCCAGCCAGG 
CTGTACCTGTGATCGAGGCTGGCGGGAAAATAGGCTTCGTGTGCTCAGGTCATGG 
GAGGTGCAGGACAGCTCATGAAACGCCAACAATCGCACAAITCATGTCAAGCTA 
ATCAGICTATITCCTCTTCACGAGGTGTAATTGTCCCAAAATITCTGGTCTACCGGGG 
GTGATCCTTCGTGTACGGGCCCITCCCTCAACCCTAGGTATUCGCOCATGCGGTC 
GCCGCGCAACTCGCOCGAGGGCCGAGGGITTGGGACOGGCCGTCCCOAAATGCA 
G n GCACCCGGATGCGCGGCGCCTTTCTMCGATAATTTATOCAATGGACTGCTC 
TOCAAATTTCTGGGTCTGFCGCCAACCCTAGGATCAGCGGCGTAGGATFTCGTAA 
TCATTCGTCCTGATGGGGAGCTACCGACTACCCTAATATCAGCCCGGCTGCCTGA 
CGCCAGCGTCCACTTTTGCGTACACATTCCATFCGTGCCCAAGACATTTCATFGTG 
GTGCGAAGCGTCCCCAGTTACGCTCACCTGTFTCCCGACCTCCTTACTGTFCTGTC 
GACAGAGCGGGCCCACAGGCCOGTCGCAGCC 

SEQ ID NO: 61 
Prototheca moriformis Arat02-Ammonium transporter promoter/5'UTR 

TCACCAGCOGACAAAGCACCGGTGTATCAGGTCCGTUTCATCCACTCTAAAGAG 
CTCGACTACGACCTACTGATGGCCCTAGATTCTTCATCAAAAACGCCTGAGACAC 
TTGCCCAGGATTGAAACTCCCTGAAGGGACCACCAGGGGCCCTGAGTIGTTCCIT 
CCCCCCGTGGCGAGCTGCCAGCCAGGCTGTACCTGTGATCGGGGCTGGCGGGAA 
AACAGGCTFCGTGTGCTCAGGTTATOGGAGGTOCAGGACAGCTCATTAAACGCC 
AACAATCOCACAATICATGGCAAGCTAATCAGITATTTCCCATTAACGAGCTATA 
A1'1GTCCCAAAATICTGGICTACCGGGGGTGATCCTTCGTOTACGGGCCCTIVCCT 
CAACCCTA GGTATGCGCACATGCGGTCGCCGCG CAACGCGCGCGAGGGCCGAGG 
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GTTTGGGACGGGCCGTCCCGAAATGCAGTTGCACCCGGATGCGTGGCACCIFTIT 
TGCGATAATTTATGCAATGGACTGCTCTGCAAAATTCTGGCTCTGTCGCCAACCC 
TAGGATCAGCGGTGTAGGATTTCGTAATCATTCGTCCTGATGGGGAGCTACCGAC 
TGCCCTAGTATCAGCCCGACTGCCTGACOCCAGCGTCCACTTTTGTGCACACATT 
CCATTCGTGCCCAAGACNITTCATTGTGGTGCGAAGCGTCCCEAGTTACGCTCAC 
crGATCCCCAACCMCITAnGTICTUFCGACAGAGTGGGCCCAGAGGCCGOTCG 
CAGCC 

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

CGAAGGGGICTGCATCGATTCGCGCGGTCTOGAGOCCAGCGTGACTGCTCGCGA 
AAATGCTCTGCCGTGTCGGGCTCTGGCTGGGGCGGCCAGAGATCTCACCGTGCCA 
CACGCAACTGCCGCACTCTGTGCCCGCCACCTGGCGCGCACATOCGACCTMCC 
CCGTCATACCCTCTCCTCATGTGATCTTTCCACACGAGTGACGCAGGTGCGCGGA 
GTGGAGGGAATCACiGACGTTTTCAAGGTACCTGCTCGAGCCGTPACCAAC A GC;TIG 
CCOCCCGGCAAGC3AAGAGATCGAGGCAGAGATTGCCCGGCTGGAGGCCCGGATA 
ACGGAGCTCAAGAGCAAGCTGTCCGAGFGAGACCGCCCAGGTGCACGTGTCGAC 
TCGCTATGACATGTACTCGACACAACATGAGGAA lt CATCGAATTTGTAGGAAGC 
GGGCATTGGTACGGGAGTGGGAAAGCGAAAAAACCTCCCTCCGGCAGTGCCATC 
TGCCGGAGTCGAACGTTGATAGGGTTCTCGTGACAGGGTGTOACCICTCAGCCIT 
GCATCAATTAAACGCTATAGACATTATCAGTAACCGTGAATCCCGCATTGGATGC 
CACCCGCGCGACCATTGOGGACCRICATTACAGATCTAGOTGAGATGACAGCGA 
OGCAACTTCGOCCCGCGGCCCAGCTTGCGGCGCACCAATA 	1 1 GGTCACGGGAAG 
CCACACACCGACCATAAATGAATACTIGTAAGCCATGTCAACCGATCAATGGCGT 
CGAAAGTGTGCCACGAGOATCCATCTGGCGGGGCGGCGTGGCGCACAAGCGCAG 
TCGCAATTTCTCGGACCCATCTGACCTAGGCCCAGCGCCGCGGOAGAAATCCCCG 
GCGGOTCCFCCACGCAGTAACCCTAATGAGrfATCGAGCGCCGACCATITACACCA 
TCGCCCCCGAAATCCTTCCGACATTA1'1ATTATMITTACiATCTTGGAACAGACTC 
TGCCA.ACC 

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

AGAGAGCOGAGGIUGGGTIurGAGGThaiarTGCTOACCAGGAGCTCGCurCOC 
CGAGCGCGACTCGCACACGGTCCAGTTACCCCCCCCTCCGCCCAAACGCAAGCCT 
CCCATC IT GATGCCTTTCCGGCCACCTATACTAT n CTTAGTTCGCTGTAACATCC 
AGACCOTCCTGAATAATAACAATGCCCTGTGITCAAGTGCATTCCTAAAAAAATIC 
TGTCCCAACCAACAATCCCACCTGAAATACCACCAGCCCIEGCCCAGTACACTCITT 
CCAATACCATCTCCCTACCTCCACGCGCAAGCGACCCCCATGCGCGACCAGGCTC 
GAAAGTGATTIATGACTTGAGACGAGCGAGTGGCGGCGCGOTCOACTGCCTITIC 
ATCACGTGCCGTACGTCGGCGACCGCTAGGOCITTGCACGGCAACGCACGGCTTC 
GCCAACCCGACCAGCCAGGACCTCGACTACTCTACCOCGAA 	n CGCCTCAAGAA 
GTCGCCAAATGTGCCATACACCATTCCTFACACiCACTGTTCAAACTTGATGCCAA 
ITITGACATTCGOGITGCFCGTTGGCTGCGCCCACATCCiGCCGTGAGIGCAGCACi 
GCGGGATCGGACACGGAGGACGCGGCGTCACGCCCCGAACGCAGCCCGTAACTC 
TACATCAACACGACGTG 11 GCGTAATCCCGCCCGGCTGCG CATCGTGCCA ACCCA 
TFCGCGATGGATGGTCGGAAAATGGTGTGCCAACTGCCCTGAGGGAGGCTCTCG 
CGAAACCIGGCACGTCCCTGAAACCGAAACTGTGGCCFMTCGTCGGCCACGCAA 
GCACGTGGACCCTAAACACCAAGAAAATCAGTAAACAAGGTTGACATCCTCTAC 
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GGGCGAATTG ITTGCCCAACCCTTCATCGCACACTGCCATTATAATGCATCTAGC 
TCGGCGACAAGTTTAGAAAAGGCAGGCTGCATTGTTCCATTTCGCCGTGGCGGCG 
TGOGTGCCCATT 1 1 ACGAGGTVEGGGCTCCCOGGCAGCGACCGA GCCAGGTCGA 
GTCCCTCTCGCCCGTCGACAATGflGCGAACCCCACAAGCGGCTAACAACAACTT 
GATGOTACCTGTACACTGCCANITCCTTCTTCCCCGCiCCGAGUITTACACGTGAT 
GGCCATGGCITCGCATICAGGCCGACTICCCATTCCGACTITCCAGAGGGTCCGC 
GGACGCTOOGGOTTGOCTGCCTGAGGCCCACCC 11 PG I FCCCCGCGTCCCGACAA 
ACACAATTGCCTITACATAAGGGGGAGCCGCCCCCMICAGAGTGCAGAAATCTIT 
CACTATATTITCCAGTCGTCAGCOAAATCAAGT 

SEQ ID NO: 64 
Prototheca owl:formes Aat03-Amino acid transporter promoter/515TR 

GATOGIGGGGTGTCTGCCTTGGGCTGGOTGATGGAGOCTGGTGOTGCOCOGOTTT 
CCTGATOCATTCTATCTACGCAGMTCATOOTGTCCATICCACACACCAGTACAC 
CCTTACACTAAGGATCCATCCCTCCTTCCCTCTTCAGGACTACATGGACCCCACG 
AGCTACCGACCGGGCTITCTCAAAAACOTCAAGGTCATGTTTGACATGCGGGACG 
TOGEGGACGACGTGCAAGGTOCOTCCGGAGMCGCGCAAATGAGCAAGTCGGGC 
AATGTGTCGGGOTGOGCACCGGGGCTGOAGATCCGCGATCCCCGAGAAA ACGCC 
GTACCACCCCCCGCGCTAITCCCTCGATTGCGCGCAGATGTGGICiACCGACACGG 
GGGACAACCTGGCGGACNIGGGGCGCCGGACCTOGAAGCACGCCAAGTCOCACA 
CGGGGAGGCTCGTGCAGICCCCCCCATCGTACGICAAGGGTCTCITTGGTCGCGA 
TCCAAAGTACGCTGGTGGCATOGCATGCCCGAAATGAACATCATOIGTGATCTCC 
GA 11 GCCAATGGCCACCTCCACGOACCACMGCAGGCGGAAGCGCANICCAGG 
GCCCGAGCCIGACGAGGACGGAGACTCCTCOTCCAGCGCGOGGTCCCCGACCCG 
ACGCAGCAGCCGACCCCIGCTAACCCGGCAACGATCGGACCAGCAACCTIGCTG 
TAGTTCCGATCCGTGATGACGGGCATTGCCGCCGCTCGATCCGCTTTGATGACTG 
TCTA l FAT rIGCGCGGAGCCCCCTCOGAACCCTACCCCGGICTTGCAAGCCCCITG 
CATCGGAGATCCTCGTGCGCCCGCCATGACCCCACTGGATTGCCCAACATCCITC 
"ITTATCGEGTAAAA TGTGATICCTCGGCTGCAATCGACTGGCCTITCGC 1'1 CTGGCC 
CCAAGAGGGCTCGAACGTOCGOCAGCGAGGGCOCTGACACACCCAAGCCCTAGG 
GCTTTCAACGTCGGCTGCCAGOCCGOATAGGGGGATCOCCTCCTTTCCACCACCC 
ACCTACGAGGGATTCGAGTCGGCTTCCAGCTCAGGIATTCGGCCGCCiCCCCCGGC 
CCTGCAGACGTCCTCCAGTITCCGAACAGOTCGCTCTCAGAACACCMCCGCGGC 
TGCGATACGGCAGGCTCTCAAAGCGTCGAC 

SEQ ID NO: 65 
Prototheca mortfonnis AatO4-Amino acid transporter promoter/5 'UTR 

CGCGTOGAGCGGTGCGTGCGGATGCCGCGCGCCTGCCAAGGCCTITTGTATGCCT 
GGCCIUGGAAGITTCCTGACTGAACiCATCTTCAAGATGCTCTCTCACOACCAGCG 
ACACCAACACCGTCACTITTTGCCCCTCCMCCGCAGGTGCCACTITCFACITTGA 
CGTCTTCTCCAGGCGGTACA r 1 GCGGGACTGAGCGCCANITCGGCCAAGAACAG 
CGCTGTCGACTTGAGGAGGCAGGOCITCCGTCGACTCTGCCGAGTGACACOCCITC 
GACCCGACTGTACTACGGCCTGCTGAAGAGTGGGTCTCGCCGGCCGGCGTGACC 
GGCCCTGTGCCCACAATCGACCATCTArrCGCTCCTTGICATCMGCGCCGTCANIE 
TGCCCGCGACTTGACGGCAACTGGCTCGATCGAGTCGTAITGAAAAAGCACGTFT 
TGTCCTACAGGGCCGCGGTCCGTTACCAACGTGGVICTCGTTAGGT 1'1 TCGTCGG 
GCGGTGOTGCGCGAACTGTCCGATGCCATCCCGGCAAACCCCAGCAAGGTCGCC 
AGTCTGGTECTGACGCAATAGAGTGCGTITTGGGCCAGTCTAAAAATTCGTCTGG 
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CATGACGTGGCTCCACATCGTACCCGGAOCCTGCCTTOGTAATGTGACiGCACCGG 
TGCCAACTCCATTATGGCAGGCATCGAGCGCGCAGGTGAGTACATGACCTTCCGT 
GAA II GGOAAGGCCiAGCTFETGTAACGCCTGCGATCGTOCCAGTGAGOCATCGT 
AAACTCAAAATATITTGTAGAAAGMTCTGATGCCTGGTGAGGCTGCGTAGGGCA 
AGOGCAAGCCCFPGGCAGATGGGTAATOGGICCGGACCITCACAACAGCAACCCC 
GCGTCCCCCTLAGGGCCCCTGAGGCTCGATGGCAGGGCCAGCGAGCCCGCOGCC 
AAAGGGCGCCATCCCACGGTCGCCCAACGACTCCACGGGTCCTATACCTCATCTT 
GA ATGGCACTAAAAACTATAGAA TATCGGGC ACTGGTGOGCGTCTGGGGTACAG 
craiCCGAGCOCAGTGGCAAACCCTAGGTCCCGCCFCAAGGGCGATICCCGGGT 
CAATGACACGCAAGCAAGATCACATGGCGCOGTCCOCCTCGCOGGICCACACCC 
AGGCCCTAGITICGCAACCCATAAATATCGCCCCGATACCATCATAAGCCAGCAA 
ATAATTITITATCAGAOTTCCAAACCTCMCA GCTGIUGGAAACCAOCCCACTCT 
GAACG 

SEQ ID NO: 66 
Prototheca mortformis Aat05-Amino acid transporter promoter/5 'liTR 

CCGAOCAGITCATGOCCAAGTACAAGGACTAGAGACCGGAGGTCGMAGGCTGA 
ATGGAGCTGGCOTCGTCOTGCGCGACGTGCACGCGATGCGATACTACGACCCCA 
CAAACGCATGCCTCCCATCTTGATGCCII 	TCCGGCCATTTATACTATITCTCA7FTT 
COCTGTAACATCTTGAATAATAGAATIGCCCTGRITCAAGTGGATTCCAAGAAAT 
ATICTGTCCCAACAAAACAACCCAACCTGAAAACAACCTCAAATACCACCAGCC 
CTGCCCACCTGCCCAGTACACTMCCAATACCATCTCCCTACCITCACGCGCAAG 
CGGCACCCATGCGCGACCAGGCTCOAAAGGATTTCACGACTCAGGACGAGCGAG 
TOGCGGCGCGACCGCCTGCCTGITCGTCACGTGCCGTACGTCGGCGACCGCTAGA 
GCTITGCCTGGCAACCCCCGGCTTCGTCAACCCGGCCAGCCAGGATCTCGACCAC 
TCTACCGCGAAATCGCCTCAAGAAGTCGCCAAAAGRICCGTACACCATGCTTCGC 
AOCGCTGITCAAACTIGATGCCAATCTTGACANTCAGGTTGGICUITGOCTOCGT 
CCACATCGGCCOTGATTGCAGCAGGCGOGGATCGGACACGGAGGACGCCiOCGTC 
ACGCCGCGAACGCAGCCCGTAACTcrACATCAACGCGATATGTTGCGTAATCCCG 
CCCOG CMCGCATTGTGACAACCCATICGCGATGGA TGGTCGGA AAATGGT (UGC 
C A ACTOCCCTGAGGGACICTCTCGCGAAACGGGCACGTCcur GTA TCCGAAACT0 
TGGCATGGCCTIGTCGACCACGCAAGCACGTGGACCGIAA CACCACGAAAATAA 
GTAAAAAACiGTTGACNICCTCTACGAGCGAATIGTTTGCTCGACCCTTCATCGCA 
CACTGTCATTATAATGCATCTAGCTCGGCGACAAGYITAAAAAAGGCAGGCTGCA 
TTATTCCATTITGCCGTGGCGGCATGOGTGCCCATTTI A I GAGGTTTGGGCTCTTG 
CiGC AGCGACCGAGCCAGGTTGAGTC CCTCTCGCCCGTCGACAACGTTCCAAAGC 
CCATAAGTGGCTAATAAACAACTTGATGGTACCTGTACACTGCCAGTTCCTTCTT 
CCCCGGCCGAGGTTTACACGTGATGOCCATGGCTICGCGETTCAOGCTGACTTCC 
CATTCCGACTITCCAGAGGGFCCGCGGACOCCGGGGGYEGGCMCGTGAGGCCC 
ACCCCITGFTCCCCGCGTCCCGACAAACACAATIUCGITACATAAGGGGGAAOCC 
GCCCCCCGTTCAGAGTGCAAACATCTTTCATTATATTTTTCAGTCGTCAGCGAAAT 
CAAGTATGTCGCTGACAGGCATGAAGGCC 

SEQ ID NO: 67 
Relevant portions of the reporter construct for testing putative promoter/5' MR of Prototheca 
mortformis Aat01 

GGICTTCOGCCGCCGCCACTCCTGCTCGAGCGCGCCCOACTCGCGCTCCGCCTGC 
GCCCGCGCGTGCGCCGCCAGCGCCTTGGCCT 11 TCGCCGCGCTCGTGCGCGTCGC 
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TGATMICCATCACCAGGTCCATGAGGTEITGCCTIGCGCCGGCTGAGCCACTGCTT 
CGTCCGOGCGGCCAAGAGGAGCATGAGGGAGGACTCCTGGTCCAGGGTCCTGAC 
GTOGTCGCGGCTCTOGGAGCGGGCCAGCATCATCTOOCTCTGCCGCACCGAGGC 
CGCCTCCAACTGGTCCTCCAGCAGCCGCAGTCGCCGCCGACCCTGGCAGAGGAA 
GACAGGTGAGGGGGGTATGANITIGTACAGAACAACCACGAGCCTTGTCTAGGCA 
GANIFICCTACCAGTCATGGCTTTACCTGGATGACCIGCCTGCOAACAOCTOTCCAG 
CGACCCTCGCTOCCOCCGCTTCFCCCOCACGCTTCT 	r1CCAGCACCGTGATGGCG 
CGAGCCAGCGCCGCACGCMGCGCTGCGMCGCCGATCTGAGGACAGTCGOGG 
AACTCTGATCAGTCTAAACCCCCTTGCGCGITAGTGTTGCCATCCTITGCAGACC 
OGTGAGAGCCGACIFTGITGTGCGCCACCCCCCACACCACCTCCTCCCAGACCAAT 
TCTOTCACCTITTTGGCGAAGOCATCOGCCTCOGCCTOCAGAGAGGACAGCAGTG 
CCCAOCCGCTGGOGGITGGCGGATGCACGCTCAGGTACCCTTTCTTOCGCTATGA 
CACTICCAOCAAAAGOTAGGGCGCIGCTGCGAGACGOCTTCCCGGCOCTGCATGC 
AACACCGATGATGCTTCGACCCCCCGAAGCTCCITCGGGGCTGCATGGGCGCTCC 
GATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAGGCCCCCGATTGCAAAGA 
CAITATAGCGAGCTACCAA AGCCATATTCAAACACCTAGATCACTACCACTTCTA 
CACAGGCCACTCGAGC FIGTGATCGCACTCCGCTAAGGGGOCGCCTCTTMICTT 
CGITTCAGTCACAACCCGCAAACGGCGCGCCATGCTGCTGCAGOCCITCCTGITC 
CTOCTGGCCGOCTICOCCGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCC 
GACCOCCCCCTOGTGCACTFCACCCCCAACAAGGGCTGGATGAACGACCCCAAC 
GOCCTOTGGTACOACGAGAAGGACOCCAAGTGGCACCTGTACTICCAGFACAAC 
CCGAACGACACCGTCTGGGGGACGCCCTRiTTCTOGGGCCACGCCACGTCCGAC 
GACCTGACCAA CTOGGAGGACCAGCCCATCOCCATCGCCCCOAAGCGCAACGAC 
TCCOGCGCCTTCTCCOGCTCCATGGTGGTGGACTACAACAACACCTCCGGCTFCT 
TCAACGACACCATCGACCCGCGCCAGCGCTGCGTGGCCATCTGGACCTACAACA 
CCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGGACGGCGGCTACACCTT 
CACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACTCCACCCAGTFCCGCGA 
CCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAAGTGGATCATGACCGCGGCCAA 
GTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAA 
GCTGGAGTCCGCGTTCGCCAACGAGGGC rICCTCGGCTACCAGTACGAGTGCCCC 
GGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATG 
TTCATCTCCATCAACCCCGGCGCCCCGGCCGGCOGCTCMCAACCAGTACTICO 
TCGFiCAGGICAACGGCACCCACTFCGAGOCCTTCGACAACCAGTCCCOCGTOOT 
GGACITCGGCAAGGACTACTA CGCCCTGCAGACCTTCTTCAA CACCGACCCGACC 
TACGGGAGCGCCCTGOGCATCGCOFGGGCCTCCAACTGGGAGTACTCCGCCTTCG 
TGCCCACCAACCCCTGGCOCTCCTCCATGTCCCTCGTGCGCAAGTFCTCCCTCAAC 
ACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACCTGAAGGCCGAGCCG 
ATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGUTTCGCCACCAACACCACG 
1 t GACGAAGGCCAACAGCTACAACGTCGACCTGFCCAACAGCACCGGCACCCTG 
GAG 	II CGAGCTGGTGTACGCCGTCAACACCACCCAGACGATCTCCAAGTCCGTGT 
TCGCOGACCTCTCCCTCTGGTTCAAGGGCCTGOAGGACCCCGAGGAGTACCICCG 
CATOGGCTTCGAGOTGTCCOCGTCCTCCIFTCTTCCTGGACCGCGGGAACAOCAAG 
OFGAAGTTCGTGAAGGAGAACCCCTACTTCACCAACCGCATGAGCGTGAACAAC 
CAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTACAAGGTGTACGGCTTOCTGG 
ACCAGAACATCCTGGAGCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACA 
CCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGAACATGACGACGGGGG 
TOGACAACCRITTCTACATCOACAAGTICCAGGTGCGCGAGOTCAAGTGACAATT 
GGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGG 
AC RITTOCCGCCACACTTGCTGCCTFGACCTOTGAATATCCCIFFICCGCTI"FrATcA 
AACAGCCTCAGTGTOTTTGATCTRIFFOTOTACGCGCMTGCGAGTTGCTAGCTGC 
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TEGTGCTATTEGCGAATACCACCECCAGCATCCCCITCCCTCGTETCATATCGCTT 
GCATCCCAACCGCAACTEATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGC 
'FCCTGGFCACMCCCCTCGCACAGCCTIGGTTTGGGCTCCGCCroTATECTCGEGG 
TACTGCAACCTGTAAACCAGCACTGCAATGCTGATOCACGGGAAGTAGTGGGAT 
GGGAACACAAATGGAGGATCCCGCGFCTCGAACAGAGCGCGCAGAGGAACGCT 
GAAGGTCTCGCCECTMCGCACCTCAGCGCGGCATACACCACAATAA.CCACCTGA 
CGAATGCGCTEGGTECETCGTCCATTAGCGAAGCGTCCGGTTCACACACGEGCCA 
CCITTGGCGAGGEGGCAGGTGACAATGATCOGTGGAGCTGATGGTCGAAACGTTC 
ACAGCCTAGGGATATCGAATICATCGAATTTGTAGGAAOCOGGCATEGGEACGG 
GAGTGGGAAAGCGAAAAAACCTCCCTCCGGCAGTGCCATCTGCCGGAGTCGAAC 
GTEGATAGGGTTCTCGTGACAGGGTCiTGACCTCTCAGCCTTGCATCAATTAAACG 
CTATAGACATTATCAGTAACCGTGAATCCCGCA 	El GGATGCCACCCGCGCGACCA 
TEGGGGACCIViCATTACAGATCTAGGTGAGATGACAGCGAGGCAACTTCGGCCC 
GCGGCCCAGCTMCGGCGCACCAATATRiGTCACGGGAAGCCACACACCGACCA 
TA AATGANFACTEGTAAGCTATGTCAACCGATCAATGGCGTCGAAAGEGTGCCAC 
GAGGATCCATCTOGCGGGOCGGCGTGGCGCACAAGCGCAGFCGCAMITCFCGG 
ACCCATCTOACCTAGGCCCAGCGCCOCGGGAGAAATCCCCGGCGGCFCCTCCAC 
GCAGTAACECTAATGAGTATCGAGCGCCGACCATTEACACCATCGCXXXXCGAAA 
TCCTECCGACATIATEATEATCTITEAGATCTTGGAACAGAercroccAACCACTA 
GTATGGCCACCGCATCCACTETCTCGOCOTECAATGCCCGCTGCGGCGACCTGCG 
TCGCTCGGCGGGCTCCOGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCOG 
GCGCGCCCCCGACTGGTCCATGCTGTTCGCCGTGATCACCACCATCTTCTCCGCC 
GCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAG 
CTGCTGGACGACCACTTCGGCCECCACGGCCIGGTGTTCCOCCGCACCTTCGCCA 
TCCGCAGCTACGAGGEGGGCCCCGACCGCECCACCAGCATCGTGGCCGTGATGA 
ACCACCTGCAGGAGGCCGCCCTGAACCACGCCAAGTCCGTGGGCATCCTUGGCG 
ACGGC El CGGCACCACCCTGGAGATGTCCAAGCGCGACCTGATCTGGOTGGTGA 
AGCGCACCCACGTGGCCGTGGAGCGCTACCCCGCCTGGGGCGACACCGTGGAGG 
TGGAGTOCTGGEFGGGCGCCTCCGOCAACAACGGCCGCCGCCACGACTECCTGG 
TGCGCGACTGCAAGACCGG CGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGAT 
GAFGAACACCCGCACCCGCCGCCTGAGCAAGATCCCCGAGGAGOTGCGCGGCGA 
GATCGGCCCCGCCETCATCGACAACGTGGCCGTGAAGGACGAGGAGATCAAGAA 
GCCCCAGAAGGEGAACGACTCCACCGCCGACTACATCCAGGGCGGCCEGACCCC 
CCGCTGGAACGACCTGGACATCAACCAGCACGTGAACAACATCAAGTACGTGGA 
CEGGATCCEGGAGACCGTOCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCC 
TTCACCATCGAGTACCGCCGCGAGTGCACCATGGACAGMEGGEGCAGTCCO7GA 
CCACCGTGAGCOGCOGCFCCECCGAGGCCCiGCCTGGTGTGCGAGCACCTGCMC 
AGCTGGAGGGCGGCAGCGAGGTGCTGCGCGCCAAGACCGAGEGGCOCCCCAA GC 
TGACCGACTCCTICCGCGGCATCAGCGTGATCCCCGCCGAGTCCAGCOTGATOGA 
CTACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGA 
CGACGACAAGEGACTCGAGTEAATFAACTCGAGGCAGCAGCAGCTCGGATAGTA 
TCGACACACTCTGGACGCTGGTCGTGTGATGGACTGTTGCCGCCACACTTGCTGC 
CTEGACCTGTGAATATCCCTGCCGCTITTATCAAACAGCCTCAGTGTG 11 TGATCT 
rEGTGTGTACGCGC El TTGCGAGTTGCTAGCTGCTTGTGCTAT 	IlGCGAATACCACC 
CCCAGCATCCCCTTCCCTCGT 1' l CATATCGCTTGCATCCCAACCGCAACTTATCTA 
CGCTGICCTOCTATCCCTCAGCGCTGCTCCTGCTCCEGGECACTGCCCCIEGCACA 
GCCITGGITTGGGCTCCGCCTGTATTCTCMGTACTGCAACCTEEIAAACCAGCA 
CTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTGT 
AGAGCTCCTTGITTTCCAGAAGGAGTTGCTCCTTGAGCCTTTCA El. CTCAGCCTCG 
ATAACCTCCAAAGCCGCTCTAATTGTGGAGGGGGTTCGAAT El AAAAGCTTGGAA 
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TOTTGGTTCGTGCOTCTOGAACAAGCCCAGACTIGTTGCTCACTGGGAAAAGGAC 
CATCAOCTCCAAAAAACTTOCCOCTCAAACCGCOTACCTCTOCITICGCGCAATC 
TGC CCTOTTGAAATC GC CA C CA C ATTCATATTOTGA C GCTIGAGC A @Ter GTA AT 
TGCCTCAGAATOTGOAATCATCTGCCCCCTOTGCGAOCCCATGCCAGGCATGTCG 
CGGGCGA GGACA CC CGCCACTCGTA CA GCAGA CCATTATGCTACCTCACAATAG 
TTCATAACAGTGACCATATTTCTCGAAGCTCCCCAACGAGCACCTCCATOGICIU 
AGTOGCCACCCCCCGOCCCTOGTGCTTGCGGAGGGCAGOTCAACCGGCATGGGG 
CTACCGAAATCCCCGACCGGATCCCACCACCCCCOCGATGGGAAGAATCTCTCCC 
CGOGATOTOGGCCCACCACCAGCACAACCTGCTGOCCCAGGCGAGCGTCAAACC 
ATACCACACAAATATCMGOCATCGGCCCTGAATTCCTTCTGCCOCTCTOCTACC 
CGGTGCTTCTGTCCOAAGCAGGGGTTGCTAGGGATCGCTCCGAGTCCGCAAACCC 
TTOTCGCGTGGCGGGOCTIOTTCGAGCTIGETCGAGCTTGAAGAGCCTCTAGAGT 
CGACCTGCAGGCATOCAAGCTIGGCGTAATCATOGTCATAGCTOFTTCCTGTGTG 
AAATTOTTATCCGCTCACAATICCACACAACATACGAGCCGGAAOCATAAAGTOT 
AAAGCCTOGGGTGCCTAATGAGTGAGCTAACTCACATTANITGCOTTGCGCTCAC 
TGCCCGCTTTCCAGTCGGOAAACCTGTCOTGCCAOCTGCATTAATGAATCGGCCA 
ACGCGCGGOGAGAGGCOGITTGCOTATTGOGCOCTCTTCC 

SEQ ID NO: 68 
C. camphora thioesterase forward primer 

TACCCCOCCRIGGGCGACAC 

SEQ ID NO: 69 
C. camphora thioesterase reverse primer 

C1TGCTCAGGCGGCGGGTGC 

SEQ ID NO: 70 
cd 189 forward primer 

CCOGATCTCGGCCAGGGCTA 

SEQ ID NO: 71 
cd189 reverse primer 

TCGATCiTCGTOCACCGTCGC 

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

GCTC 11 	CGGGTITOCTCACCCOCGAGGTCOACOCCCAGCATGOCTATCAAGACGA 
ACAGGCAGCCTGT GOA GAA GCCTC CGTTCA C G ATCGGGACGCTGCOCAAGGCCA 
TCCCCOCGCACTGITTCGAGCGCTCOGCOCTITCGTAGCAOCATOTACCTGGCCTT 
TGACATCGCGGTCATGTCCCTGCTCTACGTCGCGTCGACGTACATCGACCCTGCG 
CCGGT GCCTAC @TOG OTCAAGTATGGCGTCATOTOGCCOCTCTA CTOGITCTTCC 
AGGTGTOTGTGAGOGTTGTGGFTGCCCGTATCGAGGTCCTGGTGGCGCGCATGGO 
GOAGAAGGCGCCTGTCCCGCTGACCCCCCCGOCTACCCTCCCGGCACC11CCAGG 
000CCTICCiGCACGOGTGTCT000TGTOCGCGCACGAGT0CGGCCACCAGGCCIT 
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TICCTCCAOCCAGGCCATCAACGACGGCGTGGGCCTGGRITTCCACAGCCTGCTG 
CTGGIOCCCTACTACTCCIFCGAAGCACTCOCACCOCCGCCACCACTCCAACACGG 
GGTGCCTGGACAAGGACGAGGTGTTTGTGCCGCCGCACCGCGCAGTGGCGCACG 
AGGGCCTGGAGTGGGAGGAGTGGCTOCCCATCCGCATGGGCAAGGTGCTGGTCA 
CCCTGACCCTGOGCTGGCCGCTGTACCTCATGTTCAACGTCGCCTCGCGGCCGTA 
CCCGCGCTICGCCAACCACTTTGACCCGTEIGICGCCCATCTIVAGCAAOCGCOAG 
GTACCEMCTTOCGCTATGACACTICCAGCAAAAGGTAGGGCGOGCTGCGAGAC 
GGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTT 
CefiGGCTGICATOGGCGCTCCGNI1GCCGCTCCAGGGCGAGCGCMTTrAAATAGC 
CAGGCCECCGATTGCAAACIACATTATAGCGAOCTACCAAAGCCATATTCAAACA 
CCTAGATCACTACCACTTCTACACAGGCCACFCGAGCTTGTGATCGCACTCCGCT 
AAGGGGGCGCCTCTTCCTCTTCOITTCAGTCA CAA CCCGCAAACGGCGCGCC 

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

CAATFOGCAGCAGCAGCTCGGATAGTATCGACACACTCIGGACGCTGGTCGTGTG 
ATGGACTG 11 GCCGCCACACTIVICTGCCTTGACCTGTGAATATCCCTGCCGC I I TT 
ATCAAACAGCCTCAGTGTGTTTGATCTTGTGTGTACGCGCTTTTGCGAGTTGCTAG 
CTGCTTORICTATITGCOAATACCACCCCCAOCATCCCCTTCCCRIGTITCATATC 
GC 11 GCATCCCAACCGCAACITATCTACGCTGICCTOCTATCCCTCAGCGCTOCTC 
CTGCTCCIVICTCACTGCCCCFCGCACAGCCTTGEITTIOGGCTCCGCCTGTATITCTC 
CTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTG 
GGATGGGAACACAAATOGAGCATCGAGGTGOTCATCFCCGACCTCGCOTTGOTG 
OCGOTGCTCAGCGOGCTCAGCGTOCTGGGCCGCACCATGGGCTGGOCCTGOCTG 
GTCAAGACCTACGTOGMCCCFACATGATCGTGAACATGTGGCTGORICTCATCA 
CGCTGCTCCAGCACACGCACCCGGCCCMCCGCACTACTITCGAGAAGGACTOGG 
ACTGGCTACGCGGCOCCATGGCCACCGTCGACCGCTCCATGGGCCCGCCCTTCAT 
GOACAGCATCCTGCACCACATCTCCGACACCCACO'RiCTG(:ACCACCTCTICAGC 
A CCATCCCGCACTA CCACGCCGAGGAGGCCTCCCiCCGCCATC CGGCCCATCCTGG 
GCAAGTACTACCAATCCGACAGCCGCTGGGTCGGCCGCGCCCTGTGGCiAGGACT 
GGCGCGACTGCCGCTACGTCGTCCCCGACGCGCCCGAGGACGACTCCGCGCTCTG 
OTTCCACAAGTGAGCGCGCCMCGCGAGGACGCAGAACAACOCTGCCGCCGTGT 
C II 11 GCACGCOCOACTCCGGCCICITCGCTOGTGGCACCCCCATAAAGAAACCCT 
CAATrCTGT 	I TOTGGAAGACACGGTGTACCCCCACCCACCCACCMCACCTCTAT 
TATTGGTATTATTGACOCGGGAGTGGGCG l'I GTACCCTACAACGTAGCITCTCTA 
GT1 TTCAOCTGGCTCCCACCATIGTAAAGACICCTCTAGAGTCGA CCT GCA OGG AT 
GC AAGCTTG GC GT AATCATGGTCATAGCTGTTTCCTGTGTGAAATTti fl ATCCGCT 
CACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGOFGC 
CTAATGAGTGAGCTAACTCACATTAATTOCOTTGCOCTCACTOCCCOCTTTCCAG 
TCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGOCCAACGCGCOOGGAGA 
GGCGGYITGCGTATTGOGCGCTCTTCC 

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

GCTCTTCGGOTTTCiCTCACCCGCGAGGTCGACOCCCAOCATGGCTATCAAGACGA 
ACAGGCAGCCIEGF GGAGAAGCCTCCGTTCACGATCGGGACOCTGCOCAAGGCCA 
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TCCCCGCGCACTOTITCGAGCGCTCGGCGCTTCGTAOCAGCATGTACCTGOCCTT 
TGACATCOCGGTCATGTCCCTGCTCTACGTCGCGTCGACOTACATCGACCCTGCG 
CCGGTGCCTACGTGGGTCAAGTATGGCGTCATGTGGCCGCTCTACTGGTTC 	it CC 
AGOTGTGTGTGAGGGITGTGGTTGCCCGTATCGAGGIGGIGGIGGCGCGCATGGG 
GGAGAAGGCGCCTGTCCCGCTGACCCCCCCGGCTACCCTCCCGGCACC 14 CCAGG 
GCGCCITCGGCACGGGTGTCTGGGTGTGCGCGCACGAGTGCGGCCACCAGGCCTT 
ITCCTCCAGCCAGGCCATCAACGACGGCGTGGGCCTGGTGTTCCACAGCCTGCTC4 
CTGOTGCCCTACTACTCCMGAAGCACTCGCACCOCCGCCACCACTCCAACACGG 
GOTGCCTGGACAAGGACGAGGTGTTTGTGCCGCCGCACCGCGCAGTGGVGCACG 
AGGGCCTGGAGTGGGAGGAGTGGCMCCCATCCGCATGGGCAAGGTGCTGOTCA 
CCCTGACCCTGGGCTGGCCGCTGTA CCTCATGITCAACGTCGCCTCGCGGCCGTA 
CCCGCGMCGCCAACCACTITGACCCOTGOTCGCCCATCTICAGCAAGCGCGAG 
GTACCCITTCTTGCGCTATGACACTICCAGCAAAAGGTAGGGCGGGCTGCGAGAC 
GGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCIT 
COGGGCTGCATGGGCGCTCCOATGCCGCTCCAGGGCGAGCGCTOTTTAAATAGC 
CAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACA 
CCTAGATCACTACCACTICTACACAGGCCACTCGAGCTMTGATCGCACTCCOCT 
AAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACGGCGCGCCATG 
CFOCTGCAGGCCrrevTGTTCCTGCTGGCCGGCTTCGCCGCCAAGATCAGCOCCT 
CCATOACOAACGAGACGTCCGACCGCCCCCIGGTGCACITCACCCCCAACAAGG 
GOIGGATGAACGACCCCAACGGCCTGIGGTACGACGAGAAGGACOCCAAGTGGC 
ACCTGTACTITCCAGTACAACCCGAACOACACCGTCTGGGGOACGCCCTRYITCTG 
GGGCCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCAT 
CGCCCCGAAGCGCAACOACTCCGGCCiCCTTCTCCGGCTCCATGGIGGTGGACTAC 
AACAACACCTCCGGCTICTTCAACGACACCATCGACCCGCGCCAOCOCTOCGTGG 
CCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCT 
GGACGGCGOCTACACCTTCACCGAGFACCAGAAGAACCCCGTGCTGGCCOCCAA 
CFCCACCCAGTTCCGCOACCCGAAGOTC n CTGGIACGAGCCCTCCCAGAAGTGG 
ATCATGACCGCGGCCAAGICCCAGGACTACAAGATCGAGATCTACTCCTCCGAC 
GACCTGAAGTCCTGGAAGCTGGAGTCCGCGITCGCCAACGAGGGCTTCCTCGGCT 
ACCAOTACGAGTGCCCCGGCCTGATCGAGOTCCCCACCGAGCAGGACCCCAGCA 
AGTCCTACTGGGTGATGTICATCTCCATCAACCCCGGCGCCCCGGCCGGCGGCTC 
CTTCAACCAGTACITICGTCGGCAGCTICAACOGCACCCAC 	rl CGAGGCCTTCCIAC 
AA CCAGTCCCGCMGCMGACTICGGCAAGGACTACTACGCCCTGCAGACCITCT 
TCAACACCOACCCGACCTACGOGAGCGCCCTGGGCATCGCGTGGGCCTCCAACT 
GGGAGTACTCCGCC II COTGCCCACCAACCCCTOGCGCTCCTCCATGFCCCFCGT 
GCGCAAGITCTCCCTCAACACCGAGTACCAGGCCAACCCGGAGACGOAGCTGAT 
CAACCf GAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCG 
GITCOCCACCAACACCACGTTGACGAAGGCCAACAGCTACAACGTCGACCMTC 
CAACAGCACCGGCACCCTGGAGITCGAGCTGGTGIACGCCEICAACACCACCCA 
GACGATCTCCAMTITCCGTGITCGCGGACCTOTCCCTCTOGIICAAGGGCCTGGAG 
GACCCCGAGGAGTACCTCCGCATOGOCTTCGAGGTGTCCOCGTCCTCCTTCTTCC 
TGOACCGCGCiGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTACTTCACCA 
ACCGCATGAGCGTGAACAACCAGCCC n CAAGAGCGAGAACGACCTGTCCTACT 
ACAAGGIGTACGOCITOCTOGACCAGAACATCCTGOAGCTOTACTTCAACGACG 
GCGACGTCOTGICCACCAACACCTACTTCATGACCACCGGGAACGCCCTGGGCTC 
CGTGAACATGACGACGGGGGTGGACAACCTGTICTACATCGACAAGITCCAGGT 
GCGCGAGGTCAAGTGACAATTGGCAGCAGCAGCTCGGATAGTATCGACACACTC 
TGGACGCTOGICGTGTGATGGACTGTTOCCOCCACACTIGCTGCCTIGACCTGTG 
AATATCCCTGCCGCTITTATCAAACAGCCTCAGTGTGTTIGATCTIGTOTGTACCiC 
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GCTT f 1 GCGAGTTGCTAGCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCC 
CTTCCCTCGITTCATATCGCTIGCATCCCAACCGCAACTTATCTACGCTGTCCTGC 
TATC CCTC A GCGCTGCTCCTGCTCCTGCT CACTGCC CCTCGC A CA GC C n GGTTIG 
GGCTCCGCCTGTATTCYCCTGGTACTGCAACCTGTAAACCAGCACTGCAATGCTG 
ATGCACGGGAAGTAGTOGGATGGGAACACAAATGGAGCATCGAGGTGGTCATCT 
CCGACCTCGCGTTGGTGGCGGTGCTCAGCGGGCTCAGCGTGCTGGGCCGCACCAT 
GGOCTGGGCCTGGCTGGTCAAGACCTACGTOGTGCCCTACATGATCGTGAACATG 
TGGCTGOTGCTCATCACGCTGCTCCAGCACACGCACCCGGCCMGCCGCACTACT 
TCGAGAAGGACTGOGACTGGCTACGCGGCGCCATGGCCACCGTCGACCGCTCCA 
TGGGCCCGCCCTTCATGGACAGCATCCTGCACCACATCTCCGACACCCACGTGCT 
GCACCACCTCTTCAGCACCATCCCGCACTACCACGCCGAGGAGGCCTCCGCCGCC 
ATCCGGCCCATCCTGGGCAAGTACTACCAATCCGACAGCCGCTGGGTCGGCCGC 
GCCCTGIGGGAGGACTGGCGCGACTGCCGCTACGTCGFCCCCGACGCGCCCGAG 
GACOACFCCGCGCTCTGGTTCCACAAGFGAGCGCGCCTGCGCGAGGACGCAGAA 
CAACGCTGCCGCCGTGTCT'FTIGCACGCGCGACTCCGGCGCTICGCTGOTGGCAC 
CCCCATAAAGAAACCCTCANFICTOTTTGTGGAAGACACGGTUTACCCCCACCCA 
CCCACCTGCACCTCTATTATTGGTArrArFTGACGCGGGAGTGGGCG II GTACCCT 
ACAACGTAGC 1'1 CTCTAGTFITCAGGIGGCTCCCACCATTGTAAAGAGCCTCTAG 
AGFCGACCTGCAGGCATGCAAGCTTGOCGTAATCATGGTCNIAGCTOTTTCCTGT 
GTGAAATTGITATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAA 
GTGTAAAGCCTGGGGTGCCTAAT'GAGTGAGCTAACTCACA 11 AATMCGITGCGC 
TCACTGCCCGCMCCAGTCGGGAAACCTGTCGMCCAGCTGCATTAATGAATCG 
GCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCC 

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

OCTCTICCGCCIGGAOCTIGGTGCAGAGCATGGGTCAGTTTGCGGAGGAGAGOGT 
GCTCCCCGTOCTGCA CC CCGTGGACAAGCTGTGGCAGCCGCAGGACTTCCTGCCC 
CiACCCCGAGTCGCCCGACITCGAGGACCAGGTGGCGGAGCMCGCGCGCGCGCC 
AAGGACCTGCCCGACGAGFACITTGTOGTGCTGGTGGGCGACATGATCACGGAG 
GAGGCGCTGCCGACCTACATGGCCATGCTCAACACCTTGGACGGTGTGCGCGAC 
GACACGGCiCGCGGCTGACCACCCGTGGGCGCGCTOGACGCGGCAGTGGGTGGCC 
GAGGAGAACCGGCACGGCGACCTGCTOAACAAGTACTGITGGCTGACGGGGCGC 
GTCAACATGCGGGCCGTGGAGGTG ACCATCAACAACCTGATCAAGAGCGGCATG 
AACCCGCAGACGGACAACAACCCTTACTMCIGGITCGTCTACACCTCCITCCAGG 
AGCGCGCCACCAAGTAGGTACC 

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

CAA I 	GGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTG 
ATGGACTGTMCCGCCACACTTGCTGCC 11 GACCTGTGAATATCCCTGCCOCITTT 
ATCAAACAGCC,TCAGTGTGTrrGATCTTGTGTGTACGCOCrrITGCGAGTTGCTAG 
CTGCTIGTGCTA r I MCGAATACCACCCCCAGCATCCCMCCCTCG rn CATATC 
GC 	ITOCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTC 
CTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTGTATTCTC 
CTGOTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGni 

43 



OGATOCiGAACACAAATOGAAGGATCGTAGAOCTCCAGCCACGOCAACACCGCGC 
OCCTGOCOGCCGACCACGGCGACAAGGGCCTGAGCAAGATCMCOGGCTGATCG 
CCAGCGACGAGGGCCGCCACGAGATCGCCTACACGCGCATCGTGGACGAGTTCT 
TCCGCCTCGACCCCGAGGGCGCCGTCGCCGCCTACGCCAACATGATGCGCAAGC 
AGATCACCATGCCCGCGCACCTCATCGACGACATGGGCCACGGCGAGGCCAACC 
CCIOUCCGCAACCTCITCOCCOACTICTCCGCCGTCCiCCGAGAAGATCGACGICTA 
CGACGCCGAGGACTACTOCCOCATCCTGGACCACCTCAACGCGCGCTGGAAGGT 
OGACGAGCGCCAGGTCAGCGGCCAGGCCOCCGCCGACCACiGAGTACGTICTGGG 
CCMCCCCAGCGCTTCCGOAAACTCGCCGAGAAGACCCiCCOCCAAGCGCAAGal 
CCFCGCGCGCAGGCCCGTCGCMICTCCTGOAGAGAACIAGCCTCTA GAGTCGACC 
TGCAGGCATGCAAGGIGGCGTANICATGUTCATACiCTOTTECCTGTGTGAANIT 
GlITATCCGCMACANITCCACACAA C ATACGAGCCGGAAGCATAA AGTGTAAA 0 
CCIViCiGGIOCCTAATGAGTGAGCTAACTCACATTANITGCOTTGCGCTCACTGCC 
CGCTITCCAGTCGGGAAACCTOTCGTOCCAGCTGCATTAATGAATCGGCCAACGC 
GCGGGGAGACCiCGGFITGCGTATTGGGCGCTC 1'1 CC 

SEQ ID NO: 77 
Prowtheca moiVormis SAD2A knockout homologous recombinauon targeting construct 

GC CT 	GCCTGGAGCTOGTGCAGAGCATGGGTCAGYETGCGOAGOAGA OGGT 
GCFCCCCGTGCTUCACCCCGTGGACAAGCTGTGGCAGCCGCAGGACTICCTGCCC 
GACCCCGAGTCGCCCGACTTCGAGGACCAGGMGCGGACTCTGCGCGCGCGCGCC 
AAGOACCTGCCCGAC GAGTACTTTGTGGTOCTGGFGGGCGACATGATCACCiGAG 
GAGGCGCTOCCGACCTACAMGCCATGCTCAACACCTTGGACCWITGTGCGCGAC 
GACACGGGCGCOGCTGACCACCCGTGGGCGCCiCTGOACGCGGCAGIUGGITGGCC 
GAGGAGAACCOGCACGGCGACCTGCTGAACAAGTACTUITTGGCTGACCOGGCGC 
GICAACATGCGGGCCGTGGAGGTGACCATCAACAACCTGATCAAGAGCGGCATG 
AACCCOCAOACCTGACAACAACCCTTACTTGGOCITCGTCTACACCTCCITCCAGG 
AGCGCGCCACCAAOTAGGTACCCTITC11GCGCTATGACACTICCAGCAAAAGGT 
AGGGCGGGCTGCGAGACGGCTTCCCGGCGCMCATCCAACACCGAFGATGCTIC 
GACCCCCCGAAGGICCITCGOGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCG 
AGE 	CAFTATAGCGAGCTACC 
AAAGCCATATTCAAACACCTAGATCACTACCACTICTACACAGGCCACTCGAGCT 
TOTGATCGCACTCCGCTAAGGGGGCGCCTCYFCCICTICGTITCAGTCACAACCC 
OCAAACGGCGCOCCATOCTGCRICAGGCCTTCCTOTICCTOCIGGCCGOCITCOC 
CGCCAAGATCAGCOCCFCCATGACGAACGAGACGTCCOACCGCCCCCTGGIVCA 
cm 	ccc 	c 	GGCTGGATGAACGACCCCAACOGCCTGTOGTACGACCA 
GAAGGACGCCAAGTGGCACCTGTACTFCCAGTACAACCCGAACGACACCGTGIG 
GGOOACOCCCITMICTGGOGCCACGCCACGTCCGACGACCTGACCAACTGGGA 
GGACCAGCCCKFCGCCATCGCCCCGAAGCOCAACCACTCCGGCCiCCTIECTCCGGC 
'FCC AUGGITGGTGGAC TACAACAACACCTCCGGCTECTIVAACGAC ACCAr ECOAC C 
COCGCCAGCGCTGCCUGGCCATCTGGACCTACAACACCCCGGAGTCCGACCiAGC 
AGTACATCTCCTACAGCMGACGGCGOCTACACCITCACCGAGFACCAGAAGA 
ACCCCGTGCTGGCCGCCAACTCCACCCACIIICCGCGACCCGAAGGTCITCTGOTA 
CGAGCCCTCCCAGAAGTOGATCATGACCOCGGC,CAAGIVCCAGGACTACAAGAT 
CGACiATC:FACTICCTCC,CrACCACCTGAAGTCCTGGAAGCMGAGTCCGCGITCGCC 
AACGAGOGGITCCTCOGCTACCAGFACGAGTGCCCCGGCCTGATCGAGGTCCCCA 
CCGACCAGGACCCCAGCAAGTCCTACIGGGTGATGITCATCTCCATCAACCCCOG 
CGCCCCGGCCGGCGOCTCCTICAACCA GTACKFCGTCGGCAGCTIC A ACGGCACC 
CACITCGAGGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGACTACT 
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ACOCCCTOCAGACCTICETCAACACCOACCCGACCTACGOGAGCGCCCTOGGCAT 
COCGTOGOCCTCCAACTGOGAGTACTCCOCCTTCOTGCCCACCAACCCCIGGCGC 
TCCICCATOTCCCICGTOCOCAAGTICTCCCICAACACCGAGTACCAGGCCAACC 
COGAGACGOAOCTGATCAACCIGAAGOCCGAGCCGATCCTGAACATCAOCAACO 
CCCiOCCCCTOGAIICCOGTTCOCCACCAACACCACOTTGACGAAGGCCAACA OCT 
ACAACGTCGACCTGTCCAACAGCACCGGCACCCTOGAGTTCGAGCTGGTGTACG 
CCOICAACACCACCCAGACGATCTCCAAGTCCOTOTTCOCOGACCICTCCCICTO 
OTICAAGGOCCIGGAGGACCCCGAGGAGTACCTCCOCATOGOCTICGAGGTGTC 
COCCICCECCITCEICCTGOACCOCGOGAACAOCAAGOTGAAGTTCEIGAAGGA 
GAACCCCTACITCACCAACCOCATGAGCOTGAACAACCAOCCCTTCAAGAGCOA 
GAACOACCTOTCCITACTACAAGGTOTACGOCTTGCTOGACCAOAACATCCTOGA 
OCTGTACTTCAACGACGOCGACGTCGTGICCACCAACACCTACTICATOACCACC 
GOGAACGCCCTOGOCTCCGIGAACATGACOACGOGGOTOGACAACCTOTTCTAC 
ATCOACAAOTTCCAGOTOCOCCIAGGTCAACTIOACAATIGOCAOCAOCAGGICOG 
ATAGTATCGACACACICTOGACOCTOGFCGEGTGATOGACTOTFOCCGCCACACT 
TGCTOCCTIOACCEIEGAATAIFECCTOCCOCTT n ATCAAACAGCGICAGT0T0112 
TGATICEIGTOTOTACCICOCTTTTOCGAGTIOCIAGCTOCTEGTGCTAITIOCOAAT 
ACCACCCCCAOCATCCCCITCCCICOTI I CATATmcnOCATCCCAACCGCAACT 
TATCTACOCTOTCCIGCTATCCCFCAOCOCTOCTCCTEICICCEGGICACTOCCCCT 
CGCACAOCCITGOTTFOGOCTCCOCCIGTATTCTCCTOOTACTOCAACCTOTAAA 
CCAOCACTOCAATOCICiATOCACOGGAAGTAGTOGGATOGGAACACAAATGGA A 
OGATCGTAGAGGFCCAOCCACGOCAACACCOCOCOCCIGGCGOCCOAGCACGGC 
GACAAGGOCCTGAGCAAGATCTOCGOOCTGATCGCCAOCOACCIAGGGCCGGCAC 
GAGA1COCcrACAC00OCATCGTOGACGAGTTCTTCCGCCTCOACCCCGAGOGC0 
CCGTCOCCOCCTACOCCAACATGATOCOCAAOCAGATCACCATOCCCOCGCACCT 
CATGOACGACATOGOCCACGOCGAGOCCAACCCOGOCCOCAACCTCTICGCCGA 
CTICTCCOCCOTCOCCGAGAAGATCGACOTCTACGACOCCGAGOACTACTGCCGC 
ATCCTOGAOCACCTCAACOCOCOCTOGAAGOTOGACOAGCOCCAGGTCAOCOGC 
CAGGCCOCCOCGOACCAGGAGTACOTTGIGGOCCTOCCCCAOCGCTICCOGAAA 
CICOCCGAGAAGACCGCCOCCAAGCGCAAGCOCCICGCOCOCAGOCCCGICOCC 
TICICCTOGAGAGAAGAGCCTCTAGAGTCCiACCTOCAGOCATOCAAOCTTGOCOT 
AATCATOGICATACiCTOTTECCTGTOTGAAATTOTTATCCOCTCACAATTCCACAC 
AACATACGAGCCGOAAOCATAAAGTOTAAAGCCTOGOOTOCCTAATGAGTOAGC 
TAACTICACATTAATrocOTTOCOCTCACTGCCCGCTTICCAOTCOOGAAACCTIOT 
COTOCCAOCTOCATTAATGAATCOCICCAACGCOCGGGGAGAGGCGOITTOCGTA 
TIOGGCOCICITCC 

SEQ ID NO: 78 
5' donor DNA sequence of Prowtheca mo formis SAD2B knockout homologous 
recombination targeting construct 

OCECITCCCOCCTOGAGCTOGTGCAOAOCATOGGOCAGYFTOCOGAGGAGAGGO 
TOCTCCCCGTOCTOCACCCCGTOGACAAGCTOTGOCAGCCOCAGGAerrccrocc 
COACCDCGAGTCGCCCOACTICGAGGACCACIGTOCCOGAGCTGCGCGCGCOCGC 
CAAGOACCTOCCCOACGAGTACITTOTOGEOCTGOTOGGCGACATGATCACOGA 
GGAGOCOCTGCCOACCTACATOOCCATOCTCAACACCTIGGACGOTOTOCGCOA 
COACACCiGGCGCOOCTGACCACCCOTOGOCOCGCTGOACGCGOCAGTOGGTOOC 
CCiAGGAGAACCGGCACGGCGACCTGCTGAACAAGTACTGTIGGCTGACGGGGCG 
COTCAACATOCOGGCCOTOGAGGTGACCATCAACAACCTONICAAGAGCGOCAT 
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GAACCCOCAGA COGACAACAACCCTTAC1 FOGGGITCOTCTACACCFCCITCCA G 
CiAGCGCOCCACCAAGTAGGIACC 

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

CAGCCAc cAA r C OCGCOCC z c c ccn c cGGC< AAACCFGAG 
CAAGATCICICOGGCTGATCGCCAGCGA CGAGGGCCGOCACGAGATCGCCTACAC 
GCCICATCOTOGACGAGTTCTICCOCCICOACCCCGAGGOCGCCOTCGCCGCCTAC 
OCCAACATGATOCOCAAGCAGATCACCATOCCCGCGCACCTCATOGAC c CATO 
GG 	c c AcccCA AC rcr c c CTMCGCCOACTICTCCOCOGICG 
CCOAGAAGATCGACGTCTACGACGCCGAGGACTACTGCCGCATCCTGGAOCACC 
TCAACGCGCGCTGGAAGGIUGACGAGCGCCAGGTCAGCGGCCAGGCCGCCGCGG 
ACCACIGAGTACGICCTGGGCCMCCCCAGCGCTTCCGGAAACTCGCCGAGAACiA 
CCOCCGCCAAGCGCAAGCGCGTCGCGCGCAGGCCCUICGCCTICTCCTGGAGAA 
GAGCCTCIAGACiTCGACCTGCAGGCATGCAAGCTIOGCGTAATCATGEICATAGC 
T(TEDFCCTGIGTGAAATTOTTATCCGCTCACAATTCCACACAACATACGAOCCGG 
AAGCATAAAGTGTAAAGCCIGGGGTGCCTAATGAGTGAGCTAACTCACATTAAT 
"FGCGTTGCOCIVACTGCCCGCTITCCAGTCGOCIAAACCTEiTCGTGCCAGCMCAT 
TAATGAATCGGCCAACGCGCGUGGAGAGGCGGITIGCGIA:EIGGGCGCTCTFCC 

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

GCICTICCCGCCTGGAGCTGGTGCAGAGCATIGGGGCAGITTOCGGAGGAGAGGG 
TGCTCCCCGTGCTGCACCCCGTGGACAAGCTGTGGCAGCCGCAGGACTTCCTGCC 
CGACCCCGAGTCGCCCGACT1CCiAGGACCAGGTGGCGGAGGIGCGCGCGCGCGC 
CAAGGACCTGCCCGACGAGTACTTTGTOGTGCTGGTGGGCGACATGATCACOGA 
GGAGGCGCTGCCGACCTACATGGCCATGCTCAACACCTTGGACCiGTGTGCGCGA 
CGACACEIGGiCGCGGCTGACCACCCGTOGGCGCGCTOGACGCGGCAGIGGGTGGC 
CGAGGAGAACCGGCACGGCGACCTGCTGAACAAGTACTGTTGGCTGACGGGGCG 
CGTCAACATGCGGGCCGTGGAGGTGACCATCAACAACCTGATCAAGAGCGGCAT 
GAACCCGCACiACGGACAACAACCCEFACTTGGGCIICGTCTACACCTCCrrccAo 
GAGCGCOCCACCAAGTAGGTACCCT rt c i ifiCOCTATGACACTTCCAGCAAAAGG 
TAGGGCGGC1CIOCGAGACOGCEICCCGGCGCTGCATGCAACACCGATGATGCTT 
CGACCCCCCGAAGCTCCTTCGGGGCTGCATGGGCGCTCCGATGCCGCTCCACKiGC 
GAGCOCTGITTAA ATAGCCAGGCCMCCiATIOCAAAGACATTATAGCGAOCTAC 
CAA AGCCATATTCAAACACCTAGATCACTACCACTICTACACAGGCCA ClICGACIC 
TTOTGATCOCACTCCOCIAACiGGG OCOCCTGITCCICITCOTTICAGTCACAACCC 
OCAAACCGCGCOCCATOCTOCTOCAGOCCITCCTUITCCRICTGOCCGOCTTCGC 
COCCAAGATCAOCOCCTCCATGACGAACGAGACGTCCGACCOCCCCCTGOTOCA 
CTTCACCCCCAACAAGGOCTOGATGAACGACCCCAACCOCCTUTOCITACGA CGA 
CLAAGGACOCCAAGTOGCACCTOTACTICCAGTACAACCCGAACOACACCOTCTO 
GOGGACOCCCETOTTGIGGOGCCACGCCACGTCCOACGACCTGACCAMTFOGOA 
GOACCAOCCCATCOCCATCGCCCCOAAGCOCAACGACICCOGCGCMCICCOGC 
TCCATOOTGOTOGACTACAACAACACCTCCGOCTTGITCAACCACACCATCGACC 
CGCGCCAGCGCTGCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGC 
AGTACATCTCCTACAGCCTOGA COGCGOCTACACCTTCACCGAGTA CCAGAAGA 
ACCCCOTOCFOGCCOCCAACICCACCCAGTTCCOCGACCCGAACKiTCETCTOGTA 
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CGAGCCCTCCCAGAAGTOGATCATOACCOCG OCCAAOTCCCAGGACTACAA GAT 
CGAGATCTACTCCTCCGACGACCTGAAGTCCTOGAAOCTGGAGTCCGCG 	nt CGCC 
AACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCA 
CCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCATCAACCCCOG 
CGCCCCGOCCOGCGOCTCCTTCAACCAGTACTTCOTCOGCAGCTFCAACGGCACC 
CACTTCGAGGCMCGACAACCAOTCCCGCGTOGTGGACTICGOCAAGGACTACT 
ACGCCCTGCAGACC I'l CTTCAACACCGACCCGACCTACGGGACiCGCCCTGGOCAT 
CGCGTGGGCCTCCAACTGGGAGTACTCCGCCTTCOTGCCCACCAACCCCTGGCGC 
TCCTCCATGTCCCTCGTGCGCAAGTTCFCCCTCAACACCGAGTACCAGGCCAACC 
CGGAGACGGAOCTGATCAACCTGAAGGCCGAGCCGATCCTGA.ACATCAGCAACCi 
CCOGCCCCTGOAOCCOGTFCGCCACCAACACCACOTTGACGAAGGCCAACAGCT 
ACAACGTCGACCTGFCCAACAGCACCGGCACCCTGGAOTTCOAGCTGGTGTACG 
CCOTCAACACCACCCAGACCINFCTCCAAGTCCGTOTTCGCGGACCTCTCCCTCM 
GTICAAGGOC CTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTC 
CGCGTCCTCCTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGA 
GAACCCCTAC l'l CACCAACCOCATGAGCOTGAACAACCAGCCCTICAAGAGCGA 
GAACGACCTGTCCTACTACAAGGTGTA CGOCTTGCTOGACCAGAACATCCTGGA 
GCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGACCACC 
OGGAACGCCCTGGGCTCCGTGAACATGACGACGGOGOTGGACAACCIGTICTAC 
ATCGACAAOTTCCAGGTGCOCGAGOTCAAGTOACAATTGOCAGCAGCAGCTCGG 
ATAGTATCGACACACTCMGACGCTGGTCGTGTGATGOACTGTTGCCOCCACACT 
TGCTGCCITGACCTOTGAATATCCCTGCCGCTTITATCAAACAOCCTCAGTGTGTT 
TGATCTTGIOTGTACGCOCTTTTGCGAGTTOCTAGCTOCTTGTGCTATTTGCOAAT 
ACCACCCCCAOCATCCCCTICCCTCGTITCATATCGCTTOCATCCCAACCGCAACT 
TATCTACGCTGFCCIUCTATCCCTCAOCGCTOCTCCTGCTCCTGCRAcTOCCCCT 
CGCACAOCCTTGGTTTOGGCTCCGCCRTTATTCTCCTGGTACTGCAACCTGTAAA 
CCAGCACTEICAATGCTGATGCACGGOAAGTAGTGGGATOGGAACACAAATGGAC 
AGCCACGOCAACACCOCGCGCCTIGCOOCCGAGCACGOCGACAAGAACCIGAGC 
AAGATCTGCGGGCTGATCGCCAGCGACGAGGGCCGGCACGAGATCGCCTACACG 
CGCATCGTGGACGAGTTCTTCCGCCFCGACCCCGAGGGCGCCGTCGCCGCCTACG 
CCAACATGATGCOCAAGCAGATCACCATGCCCGCGCACCTCATOGACGACATGG 
OCCACGGCGAGGCCAACCCGGOCCGCAACCTCTTCGCCOACTTCTCCGCGGTCGC 
CGAGAAGATCGACGTCTACGACGCCGAGGACTACTGCCGCATCCTGGAGCACCT 
CAACGCGCOCTGGAAGGTGOACGAGCGCCAOGTCAGCGGCCAGGCCGCCGCCIO 
ACCAGGAGTACGTCCTOGGCCTOCCCCAGCGCTTCCGGAAACTCGCCGAGAAGA 
CCGCCGCCAAOCGCAAGCGCOTCGCGCOCAGGCCCGTCGCCTTCICCTOGAGAA 
GAGCCTCTAGAGTCGACCTOCAGGCATOCAACiMGOCGTAATCATGOICATAGC 
IMITCCTOTOTGAAATTOTTATCCGCTCACAATTCCACACAACATACGAGCCOO 
AAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAAT 
TGCOTTGCCiCTCACTOCCCGCTTTCCAGTCGOGAA ACCTGTCOTOCCAGCMCAT 
TAATGAATCGOCCAACOCGCOGGGAGAGGCGGITTOCGTATTGGGCGCTCTTCC 

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

AGAGAGCGGAGGTGGGGTIGTGAGGIGGGOTIGCTGACCAGGAGCTCGCOTCGC 
CGAGCGCGACTCOCACACOGTCCAGTTACCCCCCCCTCCGCCCAAACGCAAGCCT 
CCCATCTTGATGCC IT TCCGGCCACCTATACTATTTC 1'1 AG TI CGC'EGTAACATCC 
AGACCOTCCTGAATANTAACAATGCCCTGTGTCAAGTOCATICCTAAAAAAATTC 
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TGTCCCAACCAACAATCCCACCTGAAATACCACCAOCCCTOCCCAGTACACTCIT 
CCAATACCATCTCCUTACCICCACGCGCAAGCGACCCCCATGCGCGACCAGGCTC 
GAAAGTGATTTATGACTTGAGACGAGCGAGTGGCGGCGCGOTCOACMCGITITC 
ATCACGTOCCGTACGTCOGCGACCGCTAGGGCTFTGCACGGCAACGCACGGCITC 
GCCAACCCGACCAGCCAGGACCTCGACTACTCTACCGCGAATTCGCCICAAGAA 
GTCGCCAAATOTGCCATACACCATTCCTTACAGCACTOTTCAAACTIGATGCCAA 
TTTTGACATTCGGGTTGCTCGTTGGCTGCOCCCACATCGGCCGTGAGTGCAGCAG 
GCGGGATCGOACACGGAGGACOCGGCGTCACGCCCCOAACGCAGCCCGTAACTC 
TACATCAACACGACGTOTTGCOTAATCCCGCCCGOCTGCOCATCGTGCCAACCCA 
TTCGCGATGGATGGTCGGAAAATGGTGTOCCAACTIGCCCTGAGGOAGGCTCTCG 
CGAAACOGOCACGTCCCTGAAACCOAAACTGTGGCCTIGTCGTCGGCCACGCAA 
GCACGTGGACCCTAAACACCAAGAAAATCAGTAAACAAGGTTGACATCCTCTAC 
GGGCGAATTGTTFOCCCAACCCTTCATCOCACACTGCCATTATAATGCATCTAGC 
TCGGCGACAAGTITAGAAAAGGCAGGCTOCATTGITCCATITCGCCGTOGCOGCO 
TGOGTGCCCATITTACGAGGYITOGGCTCCCGGGCAGCGACCGAGCCAGGTCGA 
GICCC FCTCGCCCGTCGACAATGITGCGAACCCCACAAOCGGCTAAC:AACAACTI 
GATGGTACCTOTACACTGCCAATFCCTICTTCCCCGGCCGAGGTTIACACGTGAT 
GGCCATOGGITCGCATFCAGGCCGACTICCCATTCCGACTIFCCAGAGGGTCCGC 
GGACOCTOGGOGITGOCTGCCTGAGOCCCACCGITTGTTCCCCOCGTCCCOACAA 
ACACAATTOCOTTACATAAGGOGGAGCCGCCCCCOTTCAGAGTGCAGAAATCTIT 
CACTATATITTCCAGICGTCAOCGAAATCAAGTACTAGTATGGCCACCOCATCCA 
C 1 1 TCTCGGCG 11 CAATGCCCGCTGCGGCGACCTGCGFCGCTCGGCGGGCTCCGG 
GCCCCOGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGCOCOCCCCCGACTGGTC 
CATGCTGITCOCCGTGATCACCACCATCTICTCCGCCC1CCGAGAAGCAGTOGACC 
AACCTOGAGTGOAAGCCCAAGCCCAACCCCCCCCAGCTGCTGOACOACCACTTC 
GGCCCCCACOGCCTOOTGTTCCGCCGCACCTTCGCCATCCOCAGCTACGAGGTGG 
GCCCCOACCGCTCCAC 	CG c c Dn c ACCACCTGCAGGAGOCCO 
CCCIOAACCACGCCAAGTCCGTOGGCATCCTOGOCGACGGCTTCGOCACCACCCT 
GGAGATGTCCAAOCGCGACCTGATCTGGGTOGTGAAGCGCACCCACGTGOCCGT 
GGAGCGCTACCCCGCCTGGGGCOACACCEITGGAGGTGGAGTGCTGGGTGGGCGC 
CFCCOGCAACAACOGCCOCCGCCACGACTTCCTGOTOCGCOACTOCAAGACCGG 
CGAGATCCTGACCCGCTGCACCTCCCTGAGCOTGATGATGAACACCCOCACCCGC 
COCCIGAGCAAGATCCCCGAGGAGOTGCOCOGCGAGATCG-GCCCCGCCTTCATC 
GACAACGTGGCCOTGAAGOACGAGGAGATCAAGAAOCCCCAGAAGCTGAACGA 
CTCCACCOCCGACTACATCCAGGGCGGCCTOACCCCCCGCMGAACGACCTGGA 
CATCAACCAGCACGTGAACAACATCAAGTACGTOOACTGGATCCTGOAGACCGT 
GCCCGACAOCATCTICGAGAGCCACCACATCTCCTCCITCACCATCGAGTACCGC 
CGCGAGTGCACCATGGACAGCGTGCTGCAOTCCCTGACCACCGTGAGCGGCGGC 
TCCTCCOAGGCCGC1CCTOGTGIGCGAGCACCTGCTGCAGCTGOAGGGCCIOCAGC 
GAGGTGCTGCGCGCCAAGACCGAGTOGCGCCCCAAGCTOACCCiACTCCITCCOC 
GGCATCAGCGTGATCCCCOCCGAGICCAGCOTGATOGACTACAA0GACCACGAC 
GGCOACTACAAGGACCACGACATCGACTACAAGGACGACGACGACA AGTGACTC 
GAG 11 AATTAACTCGAGGCAGCAGCAGCTCOGATAGTATCGACACACTCTGGAC 
GCTOGTCGTGTGATGGACTGTTGCCCiCCACACTTGCTGCCFTGACCRTTGAATAT 
CCCTGCCGCTFITATCAAACAGCCTCAGTGTGTrIGATCTEGTGTGTACGCGCTFT 
TGCGAGTmc rAGC1X3erreTGCTA rcrocGAATACCACCCCCAGCATCCCCTIVC 
CTCGTITCATATCGCTIGCATCCCAACCGCAACITATCTACGCTOTCCTGCTATCC 
CTCAGCOCTGCTCCTGCTCCIGCTCACTGCCCCTCOCACAGCCTFOGraGGG(71C 
CGCCTGTA 11 CTCCTOGTACTOCAACCTOTAAACCAGCACTOCAATGCFGA:TGCA 
CGGOAAGTAGTGOGATGGOAACACAAATOGAAAGGIT 
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REPLACEMENT SHEET 

SEQ ID NO: 82 
5' 65 region genomic donor sequence 

GCTCITCOCCGCCOCCACTCCTGCTCGAGCGCGCCCGCOCGTGCGCCGCCAGCGC 
CTIGGCOMICOCCGCGCTCGTOCGCGTCGCTGATOTCCATCACCAGGTCCATG 
AGOTCTOCCTTGCGCCOGCTGAGCCACTGCA1CGTCCOGGCGGCCAAGAGGAGC 
ATGAGGGAGGACTCCTGGTCCAGGGTCCTGACGTGGTCGCGGCTCTGGGAGCGG 
GCCAGCATCATCTGGCTCTGCCGCACCGAGGCCGCCTCCAACTGOTCCTCCAGCA 
GCCGCAGTCGCCGCCGACCCTOGCAGAGGAAGACAGGTGAGGGGGGTATGAATT 
GTACAGAACAACCACGAGCCTTGTCTAGGCAGAATCCCTACCAGTCATGGCTTTA 
CCTOGATGACGOCCTGCGAACAGCTOTCCAGCGACCCTCGCTGCCGCCGClICTC 
CCGCACGCTTCMCCAGCACCGTGATOGCGCGAGCCAGCGCCGCACGCTGOCGC 
TGCGCTTCGCCGATCTGAGGACAGTCOGGGAACTCTGATCAGTCTAAACCCCCTT 
GCGCGTTAGTOTTOCCATCCITTGCAGACCOGTGAGAGCCGACTTGIIGTGCGCC 
ACCCCCCACACCACCTCCTCCGAGACCAAITCTGTCACCIIIIIGGCGAAGGCAT 
CGOCCTCGOCCTOCAGAGAGGACAGCAGTOCCCAGCCGCTGGGOOTTGOCGOAT 
GCACGCTCAGGTACC 

SEQLDNO:83 
RelevantexpressimlunstmaforCthnamomwncamphoratioeguase 
Pub=eixmitm&(ihilx:Ccamphm-aTEmitred) 

CTITCHGCGCTATGACACTTCCAGCAAAAGOTAGGGCGOGCTGCGAGACGGCli 
CCCGOCGCTGCATOCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGOGG 
CTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCOCTOTTTAAATAGCCAGGCC 
CCCGAITGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGA 
TCACTACCACTICTACACAGOCCACTCGAGCTTGTGATCGCACTCCGCTAAGGOG 
GCGCCTCTTCCTCTTCG1IICAGTCACAACCCGCAAACTCTAGAATATCAATGATC 
GAGCAGGACGGCCTCCACOCCOGCTCCCCCGCCGCCTOGGTGGAGCGCCTGTTC 
GGCTACGACTOGGCCCAOCAGACCATCGOCTOCTCCGACGCCGCCOTGTTCCOCC 
TOTCCOCCCAGGGCCGCCCCGTOCTOTTCGTGAAGACCGACCTOTCCGGCOCCCT 
GAACGAGCTOCAGGACGAGGCCOCCCGCCTGTCCTGGCTGOCCACCACCGOCGT 
GCCCTGCGCCGCCGTGCTGGACGTGGTGACCGAGGCCGGCCGCGACTGGCTGCT 
GCTOGGCGAGGTGCCCGGCCAGGACCTOCTGTCCTCCCACCTGGCCCCCGCCGAG 
AAGGIGTCCATCATGOCCGACGCCATOCOCCGCCTGCACACCCTOGACCCCGCCA 
CCTGCCCCTTCGACCACCAGOCCAAGCACCGCATCGAGCGCGCCCGCACCCGCAT 
OGAGGCCGOCCTGOTGGACCAGGACGACCTOGACGAGGAGCACCAGGGCCTOG 
CCCCCGCCGAGCTGTTCGCCCGCCTGAAGGCCCGCATGCCCGACGOCGAGGACC 
TGGTGOTGACCCACGGCGACGCCTGCCTGCCCAACATCATGGTGGAGAACGGCC 
OCITCTCCGOCTTCATCGACTOCOGCCGCCTOGGCGTGGCCGACCGCTACCAGGA 
CATCOCCCTGGCCACCCOCGACATCGCCGAGGAGCTGGOCGGCGAGTGGGCCGA 
CCGCTTCCTGOTOCTOTACOGCATCGCCOCCCCCGACTCCCAGCGCATCGCCTIC 
TACCGCCTGCTOGACGAGTTCTTCTOACAATTGCCAGCAGCAGCTCGGATAGTAT 
CGACACACTCTGGACGCTOGICGTGTGATGGACTGTTOCCGCCACACTTGCTOCC 
TTGACCTGTGAATATCCCTOCCGCITTTATCAAACAGCCTCAGTOTGI I IGATCTT 
GTGIGTACGCGCTITTGCGAGTTGCTAGCTGCTTGTOCTAITTGCGAATACCACCC 
CCAGCATCCCCTTCCCTCGTITCATATCGCTTOCATCCCAACCGCAADIATCTAC 
GCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAG 
CL.110011IGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACT 
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PCT/US11/38463 27-03-2012 
	

PC171182011/038463 13.08.2012 

REPLACEMENT SHEET 

GCAATGCTGATGCACGGGAAGTAGTGOGATGGGAACACAAATOGAGGATCCCGC 
GICTCOAACAGAGCGCGCAGAGGAACGCTGAAGGTCTCGCCTCTGTCGCACCTC 
AGCGCGOCATACACCACAATAACCACCTGACGAATGCGCTTGGTTuiCGTCCAT 
TAGCGAAGCGTCCGGTTCACACACGTGCCACGTTGGCGAGGTGGCAGGTGACAA 
TGATCGGIGGAGCTGATGGTCGAAACGTTCACAGCCTAGGGATATCGAATTcCTT 
TCTTGCGCTATGACACTTCCAGCAAAAGOTAGGGCGGGCTGCGAGACGGLIICCC 
GGCGCTGCATGCAACACCGATGATGuliCGACCCCCCGAAGCTCCITCGGGGCTG 
CATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTUITTAAATAGCCAGGCCCCC 
GATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCA 
CTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGGCG 
CCTCTTCCTCTTCGIJACAGTCACAACCCGCAAACACTAGTATGGCCACCGCATCC 
ALiiiCICGGCOTTCAATGCCCGCTGCGGCGACCTGCGTCOCTCGGCGGGCTCCG 
GGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGOCGCGCCCCCGACTGGT 
CCATGCTGTTCGCCGTGATCACCACCATCTTCTCCGCCGCCGAGAAGCAGTGGAC 
CAACCTOGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCTOCTGGACGACCACTT 
COGCCCCCACGGCCTGGIGTICCGCCGCACCTTCGCCATCCGCAGCTACGAGGTG 
GOCCCCGACCGCTCCACCAGCATCGTGGCCGTGATGAACCACCTGCAGGAGGCC 
OCCCTGAACCACGCCAAGTCCGTGOGCATCCTGGGCGACGCCTTCGGCACCACC 
CIGGAGATGTCCAAGCGCGACCTGATCTGGGTOGTGAAGCOCACCCACGTGGCC 
GTGGAGCGCTACCCCGCCTGGGGCGACACCGTOGAGGTOGAGTOCTGGGTOGGC 
OCCTCCGOCAACAACGGCCOCCOCCACGACTTCCTGGTGCGCGACTGCAAGACC 
GGCGAGATCCTGACCCGCTGCACCTCCCTGAGCGTGATGATGAACACCCGCACCC 
GCCGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGAGATCGGCCCCGCCTTCA 
TCGACAACGTGGCCGTGAAGGACGAGGAGATCAAGAAGCCCCAGAAGCTGAAC 
GACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCCCGCTOGAACGACCTG 
GACATCAACCAGCACGTGAACAACATCAAGTACGTGGACTGGATCCTGGAGACC 
GTGCCCGACAGCATCTTCGAGAGCCACCACATCTCCTCCTTCACCATCGAGTACC 
GCCGCGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGACCACCGTGAGCGGCG 
GCTCCTCCGAGGCCGGCCTGGIGTGCGAGCACCTGCTGCAGCTGGAGGGCGOCA 
GCGAGGTGCTGCGCOCCAAGACCGAGTGGCGCCCCAACCTGACCGACTCCTICC 
GCGGCATCAGCGTGATCCCCGCCGAGTCCAGCGTGATGGACTACAAGGACCACG 
ACGGCGACTACAAGGACCACGACATCGACTACAAGGACGACGACGACAAGTGA 
CTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGOTCGTOT 
GATGGACTGTTGCCGCCACACTTGCTOCCTTGACCTGTGAATATCCCTGCCGCTIT 
TATCAAACAGCCTCAGTGTGITTGATCTTGTOTGTACGCGCTITTGCGAGITGCTA 
GCTGCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTICCCTCGifICATAT 
CGCTTGCATCCCAACCGCAACTTATCTACGCTGTCCTOCTATCCCTCAGCGCTGCT 
CCTGCTCCTGCTCACTGCCCCTCGCACAGCcriGGIITOGGCTCCGCCTGTATTCT 
CCTOGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGT 
GGGATGGGAACACAAATGGAAAGCTT 

SEQU)N0:84 
3'6S region genomic donor sequence 

GAGCTCCTTGTTITCCAGAAGGAGTTGCTCCTTGAGCCIIICATTCTCAOCCTCGA 
TAACCTCCAAAGCCGCTCTAATTGTGGAGGGGGTTCGAA111AAAAGCTTGGAAT 
GTTGGTTCGTGCGTCTGGAACAAGCCCAGACTTOTTGCTCACTOGGAAAAGGACC 
ATCAGCTCCAAAAAACHGCCGCTCAAACCGCGTACCTCTGC1TTCGCGCAATCT 
GCCCTOTTGAAATCGCCACCACATTCATATTGTGACGCTTGAGCAGTCTGTAATT 
GCCTCAGAATOTGOAATCATCTGCCCCCTGTOCGAGCCCATOCCAGGCATUCGC 
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GGGCGAGGACACCCGCCACTCGTACAGCAGACCATTATGCTACCTCACAATAG 1 1 
CATAACAGTGACCATATFTCTCGAAGCTCCCCAACGAGCACCTCCATGCTCTGAG 
TGGCCACCCCCCGGCCCTGGIGMIGCGGAGGC.ICAGGFCAACCGGCATGGGGCT 
ACCGAAATCCCCGACCGGATCCCACCACCCCCGCGATGGGAAGA.ATCTCTCCCC 
GOGATOTGGCiCCCACCACCAGCACAACCRICTGGCCCAGGCGAGCGTCAAACCA 
'FACCACACAAAT ATCCITGGCNICGGCCCTGAATTCCTICTGCCGCTCTGCTACCC 
GGTGCTICTGTCCGA AGCAGGGGTTGCTA GGGATCGCTCCGAGTCCGCAAACCCT 
'176 TCGCGT OGCGGGGCTTGTTCOA GC1TGAA GA GC 

SEQ 1D NO: 85 
Amt03 forward primer  

5 ' -0CiA GGAATTCGGCCGACAGGACGCGCGTCA- 3 ' 

SEQ ID NO: 86 
Amt03 reverse primer 

5' -CiGAGACTAGTGGCMCGACCGGCCTGTG-3' 

SEQ ID NO: 87 
Amt02 forward primer  

5 '-GGAGGAATTCTCACCAGCGGACAAAGCACCG-3 ' 

SEQ ID NO: 88 
Amt02 reverse primer 

5' -GGAGACTAGIGGCRICGACCGGCCTCTGG-3' 

SEQ ID NO: 89 
amt03 promoter/UTR sequence 

GGCCGACAGGACGCGCGTCAAAGGTGCTGGTCGTGTATGCCCMGCCGGCA GGT 
CGTTGCTOCTGCTGGTTAGTGATTCCGCAACCCTGAMTGGCGICTTATITTOGC 
GTGGCAAACGCTGGCGCCCGCGAGCCGOGCCGGCOGCGATGCGGTGCCCCACGG 
CTOCCGGAATCCAAGGGAGOCAAGAGCGCCCGGGTCAGTTGAAGGGCTTTACGC 
GCAAGGTACAGCCGCTCCTGCAAGGCTGCGTGGTGGAATTGGACGTGCAGGTCC 
TGCTGAA GYFCC T CC ACCGCCTCACCAGCGGAC AAA OCA MGM: GTATC AG OTCC 
GIGTCATCCA CTCTAAAGAGCTCGACTACGACCTACTGATGGCCCTAGATTCITC 
ATCAAAAACGCCIGAGACACTMCCCAGGATTGAAACTCCCTGAA OGGACCA CC 
AGGGGCCCTGAGITGITCMCCCCCCGTGGCG AGCMCC A GCCAGGCT GTA CCT 
GTGArCGAGGCTGGCGGGAAAATAGGCTICGTGTGCrCAGGICATGGGAGGIGC 
AGGACAGCTCATGAAACGCCAACAATCGCACAATTCATGTCAAGCTAATCAGCT 
ATTTCCTCTTCACGAGCTGIAATIMGCCAAAATTCTGOTCTACCGGGOGTGATCC 
1 CGTOTACGGGCCC ri CCCTCAACCCITAGGTATOCGCGCATGCGGTCGCCGCGC 
AACTCGCOCGAGGGCCGAGGGITITGGGACGGOCCGTCCCGAAATGCAGTTGCAC 
CCGGATGCCTGGCACCTITITTOCGATAATITATGCAATGGACTGCTCTGCAAAA 
TTCTGGCTCTGTCGCCAACCCTAGGATCAGCOGCOTAGGATTICGTAATCA ace 
TCCTGATGGGGAGCTACC GACTACCCIANTATCAGCCCGACTGCCTGACGCCAGC 
GTCCACTTTTGTGCACACATTCCATTCGTGCCCAAGACATTTCATTGTGGTGCGAA 
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GCGTCCCCAGTTACGCTCACCTGITICCCGACCTCCITACTGTTCTGTCGACAGAG 
CGGGCCCACAGGCCGGICGCAGCC 

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

GCTMCGGCCCiCCGCCACTCCTGCTCGAGCGCGCCCGACTCGCGCTCCOCCTGC 
GCCCGCGCMGCGCCGCCAGCGCCITGGCCTITTCGCCOCGCTCGTGCGCGTCGC 
TGATGICCATCACCAGGFCCATGAGGFCTGCCTTGCGCCGCfCTGAGCCACTGGIT 
CGTCCGGOCGGCCAACiAGGAGCATGAGGGAGGACTCCTOGTCCAGGGTCCTGA C 
GTGGTCGCGGCTCTGGGAGCOGGCCAGCATCATCTGGCTCTGCCOCACCGAGGC 
CGCCTCCAACTGGTCCICCAGCAGCCGCACiTCCICCGCCGACCCTGGCAGAGGAA 
GACAGGTGAGGGGGGTATGAATIGTACAGAACAACCACGAGCCTTGTCTAGGCA 
CiAATCCCFACCAGTCATOGCTTTACCTGGATGACGGCCTGCGAACAGCMTCCAG 
CGACCCFCGCMCCGCCGCTTCTCCCOCACOCTICTITC CAGCACCGTGATGGCG 
CGAGCCAGCGCCGCACGCTGGCGCTGCCICITCGCCGATCTGAGGACAGTCGGGG 
AACTCFGATCAGTCTAAACCCCMGCGCGITAGIGTMCCATCCTTTOCAGACC 
GOTGAGAGCCCiACTEGTTGTGCGCCACCCCCCACACCACCTCCFCCCAGACCAAT 
TCFGFCACCITTITIGGCOAAGGCATCGGCCICGGCCIGCAGAGAGGACAGCAGTG 
CCCAGC CGCTUGGGGITOGCGGATGCACGCICAGGIACCCTITCTTGCGCTATGA 
CACTFCCA GC AAAAGGTAGGGCGGGCTGCGAGACGGCTFCCCGGCGCTGC ATGC 
AA CACCCiATGATGOTTCGACCCCCCGAAGCTC,CTTCGGGGCTGCATC3GGCGCTCC 
GATGCCGCTCCAGGGCGACiCGCTGT .11 AAATAGCCA GGCCCCCGATTGCAAAGA 
CATTATAGCGAGCTACCAAACiCCATATTCAAACA CCTAGATCACTACCACTFCIA 
CACAGGCCACTCGAGCTIGTGATCGCACFCCGCTAAGGGGGCGCCTCTICCTCTT 
CG Fl TCAGTCACAACCCGCAAACGGCGCGCCATGCTGCTGCAGGCCTTCCIGITC 
CTGCMGCCGGCTICGCCGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCC 
GACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGAACGACCCCAAC 
GOCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACCTGTACTTCCAGTACAAC 
CCGAACGACACCGTCTGGGGGACGCCCTTOTTCTGGGGCCACGCCACGTCCGAC 
GACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGCCCCGAAGCGCAACGAC 
TCCGGCGCCTTCTCCGGCTCCATGGTGGTGGACTACAACAACACCTCCGGCTTCT 
TCAACGACACC ATCGACCCGCGCC AGCGCTGCGTGGCCATCTGGACCTACAAC A 
CCCCGGAGTCCGAGGAGCAGFACATETCCTACAOCCTGGACGGCGGCTACACCTT 
CACCGAGTACCAGAAGAACCCCGTGCMGCCOCCAACFCCACCCAGTFCCOCGA 
CCCGAAGGTCTICTGEFACGAGCCCTCCCACiAAGIUGATCATGACCGCGGCCAA 
GFCCCAGGACTACAAGATCGAGATCTA CTCCTCCGACGACCTGAAGTCCTOGAA 
GCMGAGTCCGCGITCGCCAACGAGGGCTECCIVGGCTACCAGTACGAGTGCCCC 
GGCCTGATCGAGGTCCCCACCGA GCAGGACCCC AGCA AGFCCTA CMG OTGAT'0 
TTCATCTCCATCAAC CCCGGCGCCCCGGCCGGC GGCTCCTTC A A CC AUL ACTTCO 
TCGGCAGCTTCAACGGCACCCACTTCGAGGCCTTCGACAA CCAGTCCCGCGIGGI 
GGACITCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAACACCGACCCGACC 
TACGGGAGCGCCCTGGOCATCGCGTGGGCCTCCAACTGGGAGTACFCCOCCITCO 
TGCCCACCAACCCCTGGCOCTCCTCCATGTCCCTCGTGCGCAAGITCTCCCTCAAC 
ACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACCIGAAGGCCGAGCCG 
ATCCTGAACATCACiCAACGCCGGCCCCTGGAGCCGGTTCGCCACCAACACCACG 
TFGACCiAAGGCCAACAGCTACAACGTCGACCTGTCCAACAGCACCGGCA CCCTG 
GAG TTCGAGCTGGTGTACGCCGTCAACACCACCCAGACGATCTCCAAGTCCGTGT 
TCGCOGACCFCTCCCICTGGFICAAGGGCCTGGAGGACCCCGACiGAGTACCTCCG 
CATGGGCTTCGAGGIGICCGCGTCCFCCTRiTTCCTGGACCGCGGGAACAGCAAG 
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GTGAAGTTCGTGAAGGAGAACCCCTACTTCACCAACCGCATGAGCGTGAACAAC 
CAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTACAAGGTGTACGGCTTGCTGG 
ACCAGAACATCCTGGAGCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACA 
CCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGAACATGACGACGGGGG 
TGGACAACCTGTTCTACATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGACAATT 
GGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGACGCTGGTCGTGTGATGG 
ACTOTTGCCGCCACACTIOCTGCCITGACCTGTGAATATCCCTGCCGC 1'1 TTATCA 
AACAGCCTCAGTGTGTITGATCTIOTOIGTACGCGCTrrTOCGAGTTGCTAGCTGC 
TTGIGCTATTTGCGAATACCACCCCCAGCATCCCCTTCCETCOTTTCATATCGCTT 
GCATCCCAACCGCAACTTATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTOC 
TCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCTCCGCCTOTATICTCCTGG 
TACTGCAACCTGTAAACCAGCACTGCAATOCTGATGCACGOGAAGTAGTOGGAT 
GGGAACACAAATGGAGGATCCCGCGTCTCGAACAGAGCGCGCAGAGGAACOCT 
GAAGGTCTCGCCTCTGTCGCACCTCAGCGCGGCATACACCACAATAACCACCTGA 
CGAATGCGCTTGGTTCTTCGTCCATTAGCGAAGCGTCCGGTTCACACACGTGCCA 
CGTTOGCGAGGTGOCAGGTGACAATGATCGGTGOAOCTGATGGTCGAAACGTTC 
ACAGCCTAGGGATATCGAATTCGGCCGACAGGACOCGCGTCAAAGGTGCTGGTC 
GTGTATGCCCTGGCCGGCAGGTCGTTGCTGCTGCTGGTTA(3TGATTCCGCAACCC 
TGATTTTGGCGTCTTATTTTGGCGTGGCAAACGCTGGCGCCCGCGAGCCOGGCCG 
GCGGCGAMCGGTGCCCCACGGCTGCCGGAATCCAAGGGAGGCAAGAGCGCCCG 
GOLCAGITGAAGGGCT1TACGCCiCAAGGIACAGCCGCTCCTGCAAGGCTGCGTG 
GTOGANITGGACGTOCAGGTCCTGCTGAAGITCCTCCACCOCCTCACCAGCGGAC 
AAA OCA CC GGTGTATCAGGTCCGTOTCATCCACTCTAAAGAGCTCOACTACGACC 
TACTGATGGCCCTACiATTCITCATCAAAAACGCCTGAGACACTTOCCCAGGAITG 
AAACITCCCTGAAGGOACCACCAGGGGCCCTGAGTTGTTCCTTCCCCCCGTOGCGA 
GCTGCCAGCCAGGCTOTACCTGTGATCGAGGCTGGCGGGAAAATAGGCTTCOM 
TGCTCAGGTCATOGGAGGTOCAGGACAGCTCATGAAACGCCAACAATCGCACAA 
TTCA101 CAAGCTAATCAGCTATTTCC17CTICACGAGCTGTAATTGTCCCAAAArrr 
CTGGTCTACCCiGGGGTGATCCTTCGTOTACGGGCCC l'l CCCTCAACCCTAGGTAT 
CiCGCGCATGCGGICOCCGCGCAACTCOCGCGAGGGCCGAGGOTTTGOGACGGGC 
CGTCCCGAAATGCAGTTGCACCCOGNITOCGTGGCACCTITMGCGATAAYITAT 
GCAATGGACTGCTCTOCAAAATTCTUCCIFCTGTCGCCAACCCTAGGATCAGCOGC 
GTAGGAT Fl CGTAATCATTCOTCCTGATOGGGAGCTACCOACTACCCTAATATCA 
GCCCGACTGCCTGACGCCAGCGTCCACTTTFGTGCACACATFCCATFCGTGCCCA 
AGACAlITCATTGTGGTGCGAAGCGTCCCCAG ll ACGCTCACCTGTI'l CCCGACC 
TCC1TACTGTTCTGTCGACAGAGCGGGCCCACAGGCCGGTCGCAGCCACTA.GTAT 
GGCCACCOCATCCACTITCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTCGC 
TCGGCGGGCTCCGGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGCGC 
GCCCCCGACTGGTCCATGCTOTTCOCCOTGATCACCACCATC 1'1 crccoccacco 
AGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAACCCCCCCCAGCTGC 
"IUGACGACCACTICOGCCCCCACGGCCTGGTGITCCGCCGCACCTTCOCCATCCG 
CAGCTACGAGGIGGOCCCCGACCOCTCCACCAGCATCGTOGCCGTGATGAACCA 
CCIOCAGGAGGCCGCCCIGAACCACGCCAAGTCCGTGGGCATCCTGGOCGACOG 
CTTCGOCACCACCCTGGAGATGFCCAAGCOCGACCTGATCTOGGTOGTGAAGCG 
CACCCACOTGGCCGTGOAGCGCTACCCCGCCTGGGGCGACACCGIGGAGGTGGA 
GTOCTGGGTGGGCOCCTCCGOCAACAACOGCCGCCCiCCACGAC 11 CCTGGTGCG 
CGACTGCAAGACCGGCGAGATCCTGACCCGCTOCACCTCCCTGAGCGTGATGAT 
GAACACCCGCACCCGCCGCCTGAGCAAGATCCCCGAGGAGGTGCGCGGCGAGAT 
CGGCCCCGCCITCATCOACAACGTGGCCGTGAAGGACGAGGAGATCAAGAAGCC 
CCAGAAGCTGAACGACICCACCOCCGACTACATCCAGGGCGGCCTGACCCCCCG 
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CMGAACGACCTOGACATCAACCAGCACGTGAACAACATCAAGTACGTGGACTG 
GATCCIGGAGACCGTGCCCGACAGCATCITCGAGAGCCACCACATCTCCTCCTTC 
ACCATCGAGTACCGCCGCOACMCACCATGGACAGCOTGCTGCAGTCCCTGACC 
ACCGTGAGCGGCGGCTCCTCCGAGGCCGGCCTGGTGTGCGAGCACCTGCTOCAG 
GIGGAGGOCOOCAGCGAGGTGCMCGCGCCAAGACCGAGTGGCGCCCCAAGCTG 
ACCGACTCCTTCCGCGGCATCAGCGTGATCCCCGCCGAGFCCAGCGTGATGGACT 
ACAAGGACCACGACGGCGACTACAAGGACCACGACATCGACTACAAGGACGAC 
GACGACAAGTGACTCGAGTTAATTAACTCGAGGCAGCAGCAGGFCGGATAGTAT 
CGACACACTCTGOACGCTGGTCGTGTGATGCiACTOTTGCCGCCACACTTGCMCC 
TTGACCIGTGAATATCCCTGCCGCTITTATCAAACAGCCTCAGTGTGTTTGATCTT 
GTGTGTACCiCGCTTTTGCGAGTTGCTAGCTGETTGIGCTNITFOCGAATACCACCC 
CCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAACTTATCTAC 
GCTUFCCTGCTNFCCCTCAGCGCTGCTCCTGCTCC1CCITCACT0CCCCTCGCACAG 
CCELGGTTTGGOCTCCGCCTGTATTCTCCTGGFACTGCAACETGTAAACCAGCACT 
GCAATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAAAGCTGTAG 
AGCTCCTTGITTTCCAGAAGGAGITGCFCCITGAGCCTITCATTCTCAGCCICGAT 
AACCTCCAAAGCCGCTCTAATTGTGGAGGOGGITCGAATTTAAAAGCTTGGAATO 
'IMMICGTGCGTCTGOAACAAGCCCAGAMGITGCTCACTGGGAAAAGGACCA 
TCAGCTCCAAAAAACTEGCCGCTCAAACCGCGTACCTCTGCTTTCGCGCAATCTG 
CCCTGTTGAAATCGCCACCACATTCATATTGTGACGCTTGAGCAGTCTGTAATTG 
CCTCAGAATGTGGAATCATCTGCCCCCTGTGCGAGCCCATGCCAGGCATGTCGCG 
GGCGAGGACACCCGCCACTCGTACAGCAGACCATTATGCTACCTCACAATAGTTC 
ATAACAGTGACCATAITTCTCGAAGCTCCCCAACGAGCACCFCCATGCTCTGAGT 
GOCCACCCCCCGGCCCIGGTGCTTGCGGAGGGCAGGTCAACCGGCATGGOGCTA 
CCGAAATCCCCGACCGGATCCCACCACCCCCGCGATGGGAAGAATCTCFCCCCG 
GGATGTGGGCCCACCACCAGCACAACCTGCTGGCCCAGGCGAGCCiTCAAACCAT 
A CCACACAAATATCCEIGGCATCGGCCCTGAATTCCITCTGCCGCTCTGCTACCC 
GGTGCTECTGTCCGAAGCAGGGGTTGCTAGGOATCGCTCCGAGTCCGCAAACCCT 
TGTC0CGTGGCGGGGC El GTTCGAGCTTGTTCGAGCTTGAAGAGCCTCTAGAGTIC 
GACCTGCAGGCATGCAAGCTTGGCGTAATCATGGTCNIAGCTGTTTCCTGT0TGA 
ANFTGITNrcCGCTCACAATTCCACACAACATACGAGCCGOAAGCATAAAGTGTA 
AAOCCTGOGGTGCCTAATGAGTGAGCTAACTCACATITAATTGCGITGCGCTCACT 
GCccocmCCAGTCGOGAAACCFGTCGTGCCAGCTGCATTAATGANFCGGCCAA 
CGCGCGGGGAGAGGCGGTITGCGTA n GOGCGCTCITCC 

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

ATGGCCACCGCATCCACITICTCGGCGTTCAATGCCCGCRiCOGCGACCTGCGTC 
GCTCOGCGOGCTCCEIGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGC 
GCGCCCCCGACTGGTCCATGCTEITTCGCCOTGATCACCACCATCTICTCCGCCGC 
CGAGAAGCAGTGGACCAACCTGGAGTGGAAOCCCAAGCCCAACCCCCCCCAOCT 
GCTGGACOACCACTFCGGCCCCCACGGCCTGGTGITCCGCCGCACCTTCGCCATC 
CGCAGCTACGAGGTGGGCCCCGACCGCTCCACCAGCATCGTGGCCGTGATGAAC 
CACCMCAGGAGOCCOCCCTGAACCACGCCAAGTCCGTGGGCATCCTGGGCOAC 
GGC1TCGGCACCACCCTOGAGATGTCCAAGCGCGACCTGATCTGGGTGOTGAAG 
CGCACCCACOTGGCCGTGGAGCGCTACCCCOCCTGGGGCOACACCGTGGAGGTO 
GAGTGCTGGGTGGGCGCCTCCGGCAACAACGGCCGCCGCCACGACITCCTGGTG 
CGCG ACTGCAAGACCGGCGAGATCCTGA CCCGCTGCACCTCCCTGAGCGTGATG 
ATGAACACCCGCACCCGCCCiCCTGAGCAAGATCCCCGAGGACiGTGCGCGGCGAG 
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ATCGGCCCCGCCTTCATCGACAACGTOGCCGTGAAGGACGAGGAGATCAAGAAG 
CCCCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCCC 
COCTGGAACGACCMGACATCAACCAGCACOTGAACAACATCAAGTACGTGGAC 
TGGATCCTGGAGACCGTGCCCGACAGCATCITCGAGAGCCACCACATCTCCTCCT 
TCACCATCGAGTACCGCCGCGAGTGCACCATGGACAGCGTGCTGCAGTCCCTGAC 
CACCGTGAGCGGCGGCTCCTCCGAGOCCGOCCTGGTGTGCGAGCACCTOCTGCA 
OCTGGAGGGCGGCAGCGAGGTGCTGCGCGCCAAGACCGAGTGGCGCCCCAAGCT 
GACCGACTCMCCOCGGCATCAGCGTGATCCCCOCCGAGTCCAGCGTGATOGAC 
TACAAGGACCACGACGGCGACTACAACrGACCACGACATCGACTACAAGGACGAC 
GACGACAAGTGA 

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

GGCGCGCCCCCGACTOGTCCATOCRITTCGCCGTGATCACCACCATCTTCAGCGC 
CGCCGAGAAGCAGTGGACCAACCTGGAGTGGAAGCCCAAGCCCAAGCTGCCCCA 
GCTGCTGGACGACCACTTCGGCCTGCACGGCCTGGIOTTCCGCCGCACCTICGCC 
ATCCGCTCCTACGAGGTGGGCCCCGACCGCAGCACCTCCATCCTGGCCGTGATGA 
ACCACATGCAGGAGGCCACCCTGAACCACGCCAAGAGCGTGGGCATCCTOGGCO 
ACGGCTTCGGCACCACCCTGGAGATOTCCAAGCGCGACCTGATGTGGGT0GTGC 
GCCGCACCCACGTGGCCGTGGAGCGCTACCCCACCTGGGGCGACACCGTGGAGG 
TGGAGTOCTGGATCGOCGCCAGCOGCAACAACGGCATGCGCCGCGACITCCTGG 
TGCGCGACTGCAAGACCGGCGAGATCCTGACCCGCMCACCTCCCTGAGCGTGCT 
GATGAACACCCGCACCCGCCGCCTGAGCACCATCCCCGACGAGGTGCGCGGCGA 
GATCGGCCCCGCCTTCATCGACAACGTGGCCGTGAAGGACGACGAGATCAAGAA 
GCTGCAGAAGCTGAACGACTCCACCGCCGACTACATCCAGGGCGGCCTGACCCC 
CCGCMGAACGACCTGGACGTGAACCAGCACGTGAACAACCTGAAGTACGTGGC 
CMGGTGITCGAGACCGTOCCCGACAGCATCTTCGAGTCCCACCACATCAGCTCC 
TTCACCCTGGAGTACCGCCGCGAGTGCACCCGCGACTCCGTOCTOCGCAGCCTGA 
CCACCGTGAGCGGCGOCAGCTCCGAGGCCGGCCTGGTGTOCGACCACCTGCTGC 
AGCTGGAGOOCOGCAGCGAGGTGCTGCGCGCCCGCACCGAGTGOCGCCCCAAGC 
TOACCGACTCCTICCGCGOCATCAGCGTGATCCCCGCCGAGCCCCGCGTGATGGA 
CTACAAGGACCACGACOGCOACTACAAGGACCACGACATCGACTACAAGGACGA 
CGACGACAAGTGACTCGAG 

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

GGCOCOCCCAGCTGCCCGACTGGAGCATGCTGCTGGCCGCOATCACCACCCTGTT 
CCTGGCGGCCGAGAAGCAGTGGATGATGCTGGACTOGAAGCCCAAGCGCCCCGA 
CATGCTOUTGGACCCCTTCGGCCTGGGCCGCTTCGTGCAGGACGGCCTGGTGITC 
CGCAACAACITCAGCATCCGCAGCTACGAGATCGGCGCGGACCGCACCGCCAGC 
ATCGAGACCCTGATGAACCACCTGCAGGAGACCGCCCTGAACCACGTGAAGAGC 
GTOGGCCTGCTGGAGGACGGCCTGGGCAGCACCCGCGAGATGAGCCMCGCAAC 
CFGATCTOGGTGOTGACCAAGATOCAGGTGGCGGTGGACCGCTACCCCACCIGG 
GGCGACGAGGTOCAGGTGAGCAGCTGGGCGACCGCCATCGGCAAGAACGGCAT 
GCGCCGCGAGTGGATCGTGACCGACTTCCGCACCOGCGAGACCCTGCTOCGCGC 
CACCAGCGTOTOGGTGATGATGAACAAGCTGACCCGCCGCATCAGCAAGATCCC 
CGAGGAGGTGTGGCACGAGATCGGCCCCAGCTTCATCGACGCGCCCCCCCTGCC 
CACCGTOGAGGACGACGOCCGCAAGCTGACCCGCTICGACGAGAGCAGCGCCGA 
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CATCATCCGCAAGGGCCTGACCCCCCGCTGOAGCCIACCTUGACATCAACCAGCA 
CGTGAACAACOTGAAGTACATCGGCTOGCTOCTGGAGAGCGCGCCCCCCGAGAT 
CCACGAGAGCCACGAGATCGCCAGCCTOACCETGOAGTACCGCCGCGAGTGCOG 
CCGC.GACAGCGTGCTGAACAGCGCCACCAAGGTGAGCOACAGCAGCCAGCMGG 
C AAGAGCGCCOTOGAGIGCAACCACCTGGTGCGCCIGC AGA A COGCGGCGAGAT 
CGTGAAGGGCCOCACCGTGTOGCGCCCCAAGCGCCCCCTGIACAACGACGGCGC 
COTGGIGGACGTOCCCGCCAAGACCAGCGATGACOATGACAA GCTGOOATGACT 
CGAG 

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

ACTAGTATOGCTATCAAGACGAACAGGCAGCCTOTOGAGAAGCCTCCGITCACG 
ATCGGGACGCTGCGC A AGGCCATCCCCOCOCACTEEETCGAGCGCTCGGCGCTTC 
GTOGGCOCGCCCAOCTGCCCOACIGGAGCCOCCTGCTGACCGCCATCACCACCGT 
OTTCGTOAAGTCCAAGCGCCCCGACATGCACOACCGCAAGICCAAGCGCCCCGA 
CATGCTGGTGGACAGCTTCGGCCTGGAGTCCACCGTGCACiGACGOCCTGGTGITC 
CGCCAGTCCTTCTCCATCCGCTCCTACGAGATCGGCACCGACCGCACCOCCAOCA 
TCGAGACCCTGATGAACCACCTGCAGGAGACCTCCCTGAACCACTGCAAGAGCA 
CCGOCATCCTGCTOGACGGCTTCGGCCGCACCCTGGAGATGTOCAAGCGCGACCT 
GATCTGGGIGGIGATTAAGATGCAGATCAAGGTGAACCGCTACCCCGCCTGGGG 
COACACCOTGGAGATCAACACCCGCTICAGCCGCCTOGGCAAGATCGGCATGGG 
CCGCGACTGGCTGATCTCCGACTGCAACACCGGCGAGATCCTGGTGCGCGCCACC 
AGCOCCIACG CCATGATGAACCAGA AGA CCCGCCOCCTGTCCAAGCTGCCCTAC 
GAGOTOCACCAGGAGATCGMCCCCIGTICGTGGACAGCCCCGTGATCGAGGAC 
TCC,GACCIGAAGGIGCACAAGTTCAAGGTGAACiACC GOCOACAGCATCCAGAAG 
GGCCIGACCCCCGGCMGAACGACCIGGACOTGAACCAGCACGTGTCCAACGTG 
AAGTACATCOGCTOGATCCMGAGA OCATOCCCACCGAGGTGGIGGAGACCCAG 
GAGCRITGCTCCCTGGCCCTGGAGTACCGCCGCOAGIGCGGCCGCGACTCCGTOC 
TGGAGAGCur GA CCGCCATOGACCCCAOCAAGGTMGCGTGCGC'TCCCAGTACC 
AGCACCTGCrocaTTGGAGGACGGCACCGCCATCGTGAACGGCGCCACCGAGT 
GGCGCCCCAAGAACOCCGGCGCCAACGGCOCCATCTCCACCOGCAAGACCAGCA 
A CGGCAACTCCOTOTCCATGGACTACAAGOACCACOACGGCGACTACAAGGACC 
ACGACATCGACTACAAGGACGACGACGACAAGTOACTCGAG 

SEQ ID NO: 95 
U. californica thioesterase forward primer 

CTGGGCGACGGCTTCGC3CAC 

SEQ ID NO: 96 
U. californica thiesterase reverse primer 

AAGTCGCGGCGCATOCCCiTT 

SEQ ID NO: 97 
U. americana thioesterase forward primer 

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

CACCCAAGGCCAACGGCAGCGCCGTG 

SEQ ID NO: 99 
C. hookeriana thioesterase forward primer 

TACCCCGCCTGGGGCGACAC 

SEQ ID NO: 100 
C. hookeriana thioesterase reverse primer 

AGCTFGGACAGGCGGCGGGT 

SEQ ID NO: 101 
FAD primer 1 

5'-TCACTMATOCCGGCOGTCC-3' 

SEQ ID NO: 102 
FAD primer 2 

5'- GCGCTCCTGC1-111GCTCGAA-3' 

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

GCTCTTCGAGACGTGGTCTGAATCCTCCAGGCGGGITTCCCCGAGAAAGAAAGG 
GTGCCGATITCAAAGC.AGAGCCATOTOCCGGGCCCTGTGGCCTGTOTTGGCGCCT 
ATGTAGTCACCCCCCCTCACCCAATTGTCGCCAGITTGCGCAATCCATAAACTCA 
AAACI'GCAGCITCTGAGCTGCGCTGTTCAAGAACACCTCTGGGGTITGCTCACCC 
GCGAGGTCGACGCCCAGCATGGCTATCAAGACGAACAGGCAGCCTGIGGAGAAG 
CCFCCGTTCACGATCGOGACOCTGCGCAAGGCCATCCCCGCGCACICTITICGAGC 
OC'TCGGCGCTTCGTAGCAGCATGTACCTGGCCTITGACATCGCGGICATGTCCCT 
GCTCTACOTCGCGTCGACGTACATCGACCCTGCGCCOOTGCCTACG'FGGGTCAAG 
TATGGCGTCA'FGTGGCCGCTCTACTGG1TCTTCCAGGTGTGTGTGAGGGTTGTGG 
TTGCCCGTATCGAGGTCCTGGTGGCGCGCATGGGGGAGAAGGCGCCTGTCCCGCT 
GACCCCCCCGGCTACCCTCCCGOCACCTTCCAGGOCGCCTTCGGCACGOGTGTCT 
GOOTGTGCGCGCACGAGTGCGGCCACCAGGCCITTTCCTCCAGCCAGGCCATCAA 
CGACGGCGTGOGCCTOGTOTTCCACAGCCTGCTOCTGGTGCCCTACTAC'TCCTGG 
AAGCACTCGCACCGGGTACC 

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

CCGCCACCACTCCAACACGGGGTGCCTGOACAAGGACGAGOTGYITGTGCCOCC 
GCACCGCGCAGTGGCGCACGAGGGCCFGGAGTGGGAGGAGTGGCTGCCCATCCG 
CATGGGCAAGGTOCTGGTCACCCTGACCCTGGGCTOGCCGCTGTACCFCATG'ITC 
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AACCiTCGCCTCGCGGCCGTACCCGCGCTTCGCCAACCACTITGACCCGTGGFCGC 
CCATCTTCAGCAAGCGCGAGCGCATCGAGGTGGTCATCTCCGACCTGGCGCTGGT 
GGCGGTGCTCAGCGGGCTCAGCGTGCTGGGCCGCACCATGGGCTGGGCCTGGCT 
GGTCAAGACCTACGTGGTGCCCTACCTGATCGTGAACATGTGGCTCGTGCTCATC 
ACGCTOCTCCAGCACACGCACCCGGCGCTOCCGCACTACTTCGAGAAGGACTGG 
GACTGGCTGCGCGGCGCCATGGCCACCGTGGACCGCTCCATGGGCCCGCCCTTUA 
TGGACAACATCCTGCACCACATCTCCGACACCCACGTGCTGCACCACCTCTTCAG 
CACCATCCCGCACTACCACGCCGAGGAGGCCTCCGCCGCCATCAGGCCCATCCTG 
GGCAAGTACTACCAGTCCGACAGCCGCTGGGTCGGCCGCGCCCTGTGGGAGGAC 
TGGCGCGACTGCCGCTACGTCGTCCCGGACGCGCCCGAGG ACGACTCCGCGCTCT 
GGITCCACAAGTGAGTGAGTGAGAAGAGC 

SEQ ED NO: 105 
S cerevisine mw2 cassette 

cTrrc t 	1 GCOCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGCCTT 
CCCGGCGCTGCATGCA ACACCGATGATGCTICGACCCCCCGAAGCTCCTICGGGG 
CTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGC I G I TTAAATAGCCAGGCC 
CCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATA 	MAAACACCTAGA 
TCACTACCACTFCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGG 
GCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACGGCGCGCCATGCTGCTG 
CAGGCCTTCCTGTTCCTGCTGGCCGGCTICGCCGCCA AGATCAGCGCCTCCATGA 
CGAACGAGACGICCGACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGA 
TGAACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACCTGT 
AC1TCCAGTACA ACCCGA ACGACACCGTCTGGGGGACGCCCTTGTTCTGGGGCCA 
CGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCATCGCCCC 
GAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGUTGGTGGACTACAACAA 
CACCTCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCTGCGTGGCCATC 
TGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCTCCTACAGCCTGGAC 
GGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCGTGCTGGCCGCCAACTCC 
ACCCAGTTCCGCGACCCGAAGGTCTTCTGGTACGAGCCCTCCCAGAAGTGGATCA 
TGACCGCGGCCAAGTCCCAGOACTACAAGATCGAGATCTACTCCTCCGACGACCT 
GAAGTCCTOGAAGCTOGAGTCCGCOTTCGCCAACGAGGOCITCCTCOGCTACCA 
GTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTC 
CTACTOGGTGATGTTCATCTCCATCAACCCCGGCGCCCC GGCCGGCGGCTCCTTC 
AACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTTCGAGGCCTTCGACAACC 
AGTCCCGCGTGGTGGACITCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCA 
CACCGACCCOACCTACGGGAGCGCCCTGGGCATC(KXAXXXXXI:CCAACTUGGA 
GTACTCCGCCTPCGTGCCCACCAACCCCIUGCGCTCCTCCATGTCCCTCGICGCA 
AGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCAACC 
TGAAGGCCGAGCCGATCCTGAACATCAGCA ACGCCGGCCCCTGGAGCCGGTTCG 
CCACCAACACCACGTTGACGAAGGCCAACAGCTACAACGTCGACCTGTCCAACA 
GCACCGGCACC CTGGAGTTCGAOCIGOTGIACGCCGTCAACACCACCCAGAC GA 
TCTCCAAGTCCGTGITCGCGGACCTCTCCCTCTGGTIVA AGGGCCTGGAGGACCC 
CGAGGAGTACCTCCGCATGGGCITCGAGGTOTCCGCGTCCICCTTCTICCTGGAC 
CGCOGGAACAGCAAGGTGAAGTICGTGAAGGAGAACCCCTACTTCACCAACCGC 
ATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGACCTUTCCTACTACAAG 
GTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTOTACTTCAACGACGGCGAC 
GTCGTGTCCACCAACACCTACTTCATGACCACCGGGA ACGCCCTGGGCTCCGTGA 
ACATGACGACGGGG GTGGACAACCTGTTCTACATCGACAAGTTCCAGGTGCGCG 
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ACTOTCAAGTGACAATTGGCAGCAOCAGCTCGOATAGIATCGACACACTCTGGAC 
GCTOOTCGTGTGATGGACTGTTGCCGCCACACTTGCTGCCITGACC'TGTGAATAT 
CCCMCCGCTMATCAAACAOCCTCAGTGTGTIMATCTTGTOTGTACGCGCTIT 
TGCGAGITGCTAGCTOCTTOTGCTATfTGCGAATACCACCCCCAGCATCCCCITCC 
CTCOTIT'CATATCGCITGCATCCCAACCGCAACTTATCTACGCTOTCCTGCTATCC 
CTCAGCGCMCMCTOCTCCTGCTCACTGCCCCTCGCACAGCCTTGOTTTGGGCTC 
CGCCTOTATTCMCTGGTACTOCAACCTGTAAACCAGCACTOCAATOCTGATGCA 
CGGGAAGTAGTGGOATOGGAACACAAATGGA 

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

GCTCTTCGAGGGGCTGGICTGAATCMCAGGCGOOTOTTACCCGAGAAAGAAA 
GGGTOCCGATITCAAAGCAGACCCATGIGCCGGGCCCTGIGGCCIMMIGGCGC 
CTATOTAGTCACCCCCCCTCACCCANITGTCGCCAGTMCGCACTCCATAAACIt 
AAAACAGCAGGITCTGAGCTGCGCTOTItAAGAACACCTCTGOGG'FITGCFCACC 
CGCGAGGTCGACGCCCAGCATOGCTATCAAGACGAACAGCiCAGCCTGTOGAGAA 
GCCTCCGITCACGATCGGGACGCTGCOCAAGGCCATCCCCGCOCACTUTITCGAG 
CGCMGGCGCITCGTAGCAGCATGTACCTGOCCTITGACATCGCGGICAMTCCC 
TGCTCTACGTCGCGTCGACGTACATCGACCGTGCACCGGTGCCTACGTG0GTCAA 
GTACOGCATCATOTGGCCGCTCTACTGOTTCTrCCACTOTGIGITTGAGGG'ITTTGG 
ITGCCCOTATTGAGGTCCTOGTGGCGCGCAMGAGGAGAAGGCGCCTGTCCCGCT 
GACCCCCCCGOCTACCCTCCCOGCACCITCCAGCTGCGCCTICGOCACCTGOTGTCT 
OGGIGTGCGCGCACGAGTOCGGCCACCAOGCCITITCCTCCAOCCAGGCCATCAA 
CGACGGCGTOGGCCYGGIGTTCCACAOCCTGCTOCTOOTGCCCTACTACTCCTGG 
AAGCM:TCGCACCOGOTACC 

SEQ ID NO: 107 
pSZI125 (FAD2C) 3' genomic targeting sequence 

CCGCCACCACTCCAACACGOGGTGCCTGGACAAGGACGAGGTG'FITGTGCCOCC 
GCACCGCOCAGIGGCGCACGAGGGCCTGGAGTGGGAGGAGTGGCMCCCATCCO 
CATOGGCAAGOTGCTOGICACCCTGACCCTOGGCMGCCGCMTACCI'CATGITC 
AACGTCGCCTCGC6GCCGTACCCGCGCTTCGCCAACCACTITGACCCGTGGICGC 
CCATCTTCAGCAAGCGCGAGCGCATCGAGGTC7GTCATCTCCOACCTGGCOCTOOT 
OCCGOTGCTCAGCGGGCTICAGCGTOCTGGGCCGCACCATGGGCMGOCCTGOCT 
GOTCAAGACCTACGTGGTOCCCTACCTGATCGTGAACATOTOGCTCGMCTCATC 
ACOCTUCTCCAGCACACGCACCCOGCGCTGCCGCACTACITCGAGAAGGACMG 
GACTGGCMCGCGCCUCCATGGCCACCGTGGACCOCTCCATCTGGCCCGCCC11-1CA 
TCTGACAACATCCMCACCACATCTCCGACACCCACGTOCMCACCACCTerfCAO 
CACCATCCCOCACTACCACGCCGAGGAGGCCTCCGCCGCCATCAGGCCCATCCTG 
GOCAAGTACTACCAGTCCOACACTCCGCIVICTOTCCTOCCGCGCCCf GTGGGAGGAC 
TGGCGCGAC'PGCCGCTACGTCGTCCCGOACGC0CCCGAGGACGACTCCGCGCTC'T 
GOTTCCACAAGTGAGTGAGTGAGAAGAGC 

SEQ ID NO: 108 
S. carlbergensis MEI.1 amino acid sequence 

MFAFYFLTACISLKGVFOVSPSYNG1,01,TPQMOWDNWNTFACDVSEQLLLDTADRI 
SDLGLICDMGYKYIILDDCWSSGRDSDGFINADEQKFPNGMGITVADHLHNNSFLFG 

59 



MYSSAGEYTCAGYPGSLGREEEDAQFFANNRVDYLKYDNCYNKGQFGTPEISYHRY 
ICAMSDALNKTGRPIFYSLCNWGQDLTFYWGSGIANSWRMSODVTAEFTRPDSRCPC 
DGDEYDCKYAGFHCSIMNILNKAAPMGQNAGVGGWNDLDNLEVGVGNLTDDEEK 
AI IFSMWAMY KSPLITGANVNNLICASSYSIYSQASVIAINQDSNGIPATRVWRYYVSD 
TDEYGQGEIQMWSGPLDNGDQVVALLNGGSVSRPMNTTLEEIFFDSNLGSICKLTST 
WDIYDLWANRVDNSTASAILGRNKTATOILYNATEQSYKDOLSKNUMLFGQKIGSL 
SPNAILNITYPAIIGIAFYRLRPSS 

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

MFAFYFLTACISLKGVFG 

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

GCGGCCGCGTGGACGAGGGCTACAACCCCGCCTACOGCGCGCGCCCGGIECGCC 
GCGCCATCATGCGCCIGCTOGAGGACGCGCTGOCCGAGCGCATOCTCGCCGOCG 
ACGTCAAGGAGGGCGACTCGOTCATCATGGACGTCGATGGCGATGOCGCCATCA 
GCGTCCTCAACGGAGACCGCACCCACACCACCACCATCGACTCCTCCCCGGCGG 
GCATCTCOTAGACGCGAGAGGGAGGGAGGGACiGNITITCAGAGGGAGATGAGA 
CGAGGACTGGGCCGOGGOCCITUGGGCGCTGCMGACiCGTGOTGAGAGCGCOGC 
GGAC 	 CGTGCGCGCOCTMGGCCATTGATCCCCGATTCGC 
GCCCGCATCCCCCCACTOCCCCCATCATCTMCCIMIGTCGTOGCACTGACATA 
AACCCCCTGCGCTGCGCMCPCCGCTACTATTCiATATAGGTCI'CACGCGCCAATC 
1 111 IGCTCCGOOTAACCGTCTGGACGCCAGAATTCUITICITGCGOATGACAC 
TTCCAOCAAAAGGTAGGOCGGGCTGCGAGACOGGITCCCOOCGCTGCATIGCAAC 
ACCGATGATGMCGACCCCCCGAAGCTCCITCGOGGCMCAIGGGCGCFCCGAT 
GCCGCTCCAGGOCGAGCGCTGITTAAATAGCCAGGCCCCCGATTOCAAAGACAT 
TATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTACAC 
AGGCCACTCGAGCTTGTGATCGCACTCCOCTAAGGOGGCGCCTCITCCICTTCGT 
TICAGTCACAACCCOCAAACACTAGTATGITCGCGITCTACTTCCTGACGGCCTO 
CATCTCCCTGAAGGGCGTGITCGGCGTCTCCCCCTCCTACAACGGCCIUGGCCTO 
ACGCCCCAGATGGGCTOCHGACAACIGGAACACGTTCGCCMCGACOTCMCGAG 
CAGCTGCTGCTGGACACGGCCGACCGCATCTC'CGACCTGGGCCTGAAGGACATG 
GOCTACAAGTACATCATCMCiACGACTGCTGGTCaCCGGCCGCGACTCCGACG 
GMCCTGGTCGCCGACGAGCAGAAGITCCCCAACOGCATGGGCCACGTCGCCG 
ACCACCMCACAACAACTCCTTCCTOTTCGGCATOTACTCCTCCGCGGGCGAGTA 
CACGTGCOCCGGCTACCCCOGCTCCOUGGCCGCGAGGAGGAGGACOCCCAGTT 
CITCGCGAACAACCGCGTGGACTACCTGAACiTACGACAACTGCIACAACAAGGG 
CCAOTTCGGCACGCCCGAGATCTCCTACCACCGCTACAAGGCCATGTCCGACOCC 
CTGAACAAGACGGGCCGCCCCATMCIACTCCCTGIVCAACTGOGGCCAGGACC 
TGACCITCTACTGGGGCTCCGCICATCGCGAACTCCTGOCCICATGICCOGCGACGT 
CACOGCGGAGTTCACGCGCCCCGACfCCCGCTGCCCMCGACGOCGACGAGTA 
COACTGCAAGTACGCCGGCTTCCACTGCTCCATCATGAACATCCCGAACAAGGCC 
OCCCCCATGGGCCAGAACGCGGGCGTCGGCGGCTGGAACGACCTGGACAACCIti 
GAGGTCGGCGTCOGCAACCTGACGGACGACGAGGAGAAGGCOCACITCTCCATO 
TGOGCCATGGTGAAGTCCCCCCTGATCATCGGCGCGAACGTGAACAACCTGAAG 
OCCTCCTCCI'ACTCCATCTACTCCCAGGCGTCCGTCATCGCCATCAACCAGGACT 
CCAACGGCATCCCCGCCACGCOCGTCTGGCGCTACTACGTGTCCOACACGGACG 
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AGTACGGCCAGGGCGAGATCCAGATGTGGTCCGGCCCCCTGGACAACCiOCGACC 
AGGTCGTGGCCiCTGCTGAACGGCGGCTCCGTGTCCCGCCCCATGAACACGACCCT 
GGAGGAGATCT'ECITCGACFCCAACCTGGGCTCCAAGAAGCTGACCTCCACCTOG 
GACATCTACGACCTGTGGGCGAACCGCGTCGACAACTCCACGGCGTCCGCCATCC 
TGGGCCGCAACAAGACCGCCACCGGCATCCTGTACAACGCCACCGAGCAGTCCT 
ACAAGGACGGCCTGTCCAAGAACGACACCCGCCTGITCGGCCAGAAGATCOGCT 
CCCTGTCCCCCAACGCGATCCTGAACACGACCOTCCCCGCCCACGGCATCG COTT 
CTACCGCC'CGCGCCCCTCCTCCTGACAATTGAAGCAGCAGCAGCTCGGATAGTAT 
CGACACACTCTGGACGCTGGTCGTOTGATOGACTGTTOCCGCCACACTTGCTGCC 
TIGACCTGTGAATATCCCTGCCOCTT I. 1 ATCAAACAGCCTCAGTOTGTITGATCTT 
GTGTGTACOCGCTTI TOCGAGTTGCTAGCTOCIFIGI'GCTATITGCGAATACCACCC 
CCAGCATCCCCTTCCCTCGTTTCATATCGCTTGCATCCCAACCGCAAC 11 ATCTAC 
GCTGTCCTGCTATCCCTCAGCGCTOCTCCIGCTCCTGCTCACTGCCCCTCGCACAG 
CCTTGGITTGGGCTCCGCCTGTATTCTCCTGGTACTGCAACCTGTAAACCAGCACT 
GCAATGCTCiATGCACGGCAAGTAGTGGGATOGGAACACAAATGGAAAGCTIGAG 
CTCAGAATAGTATCGGGTGATGCGAAGTCAGAACCAGGCAGGGCCTGTCGCCTG 
AGGTGGCAACGATGGGAAGCAATCAATCTGGGTACAGTCGICCGCACGATCCCG 
TGATC7FCCCCCACCGACACCTATCCCCGCCCATCCCGOCCcAccelrITCAGTCCCC 
TCAGCATGCATTGTGCACCGCGACAAAGCATEITCTGCTCGTGCACTGGITCAGGC 
CACOGCGCACCGAGTCCTCGCCCTICOCAGAGTGATCACCCTCCCCGOAACCAGC 
CACOCTCGCTGCTGCCiGGCCOATCAGCCGCGCGCACICCCTGCAACTAGGGACA 
A CAGGCA CC 	GCGCC c 	TOGCC GCCGTGGCATCCAACCCGCTC 
GTGACGGTGGGTGCGCAAGTGCCAG GGGCCTCGTCGTCACGGCGTGCATCCTCG 
A GGGATGCGATCCGGCAACTATATGTCGTFTATCTCCCCACCAATCACAGGATGA 
GCCCCTGTCTAGA 

SEQ ID NO: l I I 
Codon-optinized S. carbergensis MEL1 sequence 

ATG 	n CGCGTTCTACTTCCTGACGGCCTGCATCTCCCTGAAGGGCGTGTTCGGC GT 
CTCCCCCTCCTACAACGGCCTGGGCCTGACGCCCCAGATGGGCTGGGACAACTGG 
AACACOITCGCCTOCGACGTCTCCGAGCAGCTGCTGCTGGACACGGCCGACCGC 
ATCTCCGACCTGGGCCTGAAGOACATGGGCTACAACiTACATCATCCTGGACOACT 
OCTGGTCCFCCGGCCGCGACTCCGACGOCTTCCTOGTCGCCCiACGAGCAGAACUT 
CCCCAACOGCNIGGGCCACGTCGCCGACCACCTGCACAACAACTCCITCCTGTFC 
GGCATETACTCCFCCGCGGGCGAGTACACOTGCGCCGGCTACCCCOOCTCCCTGO 
GCCGCCiAGGAGGAGGACGCCCAGTTCTTCGCOAACAACCOCGTOGACTACCTGA 
AGTACGACAACTGCTACAACAAGGGC,CAGTTCGOCACOCCCGAGATCTCCIACC 
ACCGCTACAAGGCCATGTCCGACGCCCTGAACAAGACGGGCCGCCCCATCTTCTA 
CTCCCTOTGCAACTOGGGCCAGGACCTGACCTTCTACTGGGGCTCCGGCATCGCG 
AACTCCTGGCGCATCFCCOGCGACGTCACGGCOGAGITCACGCGCCCCGACTCCC 
GCTGCCCCTGCGACGGCOACGAGTACGACTGCAAGTACGCCGGCTTCCACTGCTC 
CATCATGAACATCCIGAACAAGGCCGCCCCCATGGGCCAGAACGCGGGCGTCOG 
COGCTGGAACGACCTGOACAACCTGGAGGTCGGCGTCGGCAACCTOACGGACGA 
CGAGGAGAAGGCGCACTICFCCATGTGGGCCATGGTOAAGTCCCCCCTGATCATC 
GGCGCGAACGTGAACAACCTIGAAGGCCTCCTCCTACTCCATCTACTCCCAGGCGT 
CCGTCATCOCCATCAACCAGGACTCCAACGGCATCCCCGCCACOCGCGTCTGGCG 
CIACTACGTOTCCOACACGGACGAGTACGGCCAGGGCGAGATCCAGATOTG OTC 
CGGCCCCCTGGACAACGGCGACCAGGTCGTOGCGCTGCTGAACCiGCGGCTCCGT 
01CCCGCCCCATGAACACGACCCTGGAGGAGA1CTTCTTCOACTCCAACCTGOGC 
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TCCAAGAAGCTGACC'TCCACC'YGGGACATCTACGACCTGTGGGCGAACCGCGTC 
GACAACTCCAC GGCGTCCGCCATCCTGOOCCGCAACAAGACCGCCACCGGCATC 
CTGTACAACGCCACCGACICAGTCCTACAAGGACGGCCTGTCCAAGAACGACACC 
COCCTGTTCGGCCAGAAGATCGGCTCCCTGTCCCCCAACGCGATCCTGAACACGA 
CCGTCCCCGCCCACGGCATCGCGITCTACCGCCTOCGCCCCTCCTCCTGA 

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

GCGGCCGC GTGGACGAGGGCTACAACCCCGCCTA CGGCGCGCGCCCGCTGCGCC 
GCGCCATCATGCGCCTGCTGGAGGACGCGCTGGCCGAGCGCATGCTCGCCGGCG 
ACGTCAAGGAGGGCGACTCGGICATCATGGACGTCGATGGCGATGGCOCCATCA 
GCGTCCTCAACGGAGACCCiCACCCACACCACCACCATCGACTCCTCCCCGGCGG 
GCATCTCGTAGACGCGAGAGOGAGOGAGGGAGGATIIICAGAGGGAGATGAGA 
CGAGGAC'TGGGCCGGGGGCCTTOGGGCGCTGCTGGAGCG'FGGTGAGAGCGCGGC 
GOACGTGCCTTT`I'C'FTCTrccurGCGCOCGCTecTGGCCATTGATCCCCGATTCGC 
GCCCOCATCCCCCCACTGCCCCCATCATCTMCCTOTTGTCCiTGGCACTGACATA 
AACCCCCTGCGCMCGCTGCTCCGCTACTATTGATATAGGTCTCACGCGCCAATC 
TITTITGCTCCGGGTAACCGTCTOGACGCCAGAATTC 

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

GA GCTCAGAATA GTATCGGGTGATGCGAA GTCA GA ACCAGGC AGGOCCTGTCGC 
CTGAGGTGGC AACGATGGGAAGCAATCAATCTGGGT A CAGTCUr CC GCACGATC 
CCGTGATCTCCCCCACCGACACCTATCCCCGCCCATCCCGGCCCACCMICAGTC 
CCCTCAGCATGCATTGTGCACCGCGACAAAGCATGTCTGCTCGIGCACTGGTTCA 
GGCCACGGCGCACCGAGTCCTCCiCCCTICGCAGAGTGATCACCCTCCCCGGAACC 
AGCCACGCTCGCTGCMCGGGCCCiATCAGCCGCOCGCACTCCCTGCAACTAGGCi 
ACAACTCAGGCAACCACGCGCCTCACAAGCA'EGGCCGCCGFGGCATCCAACCCG 
CTCGTGACGGTOGGTGCGCAAGTOCCAGGGGCCTCOTCGTCACGGCGTGCATCCT 
CGAGGGATGCGATCCGGCAACTATATGTCGTITATCTCCCCACCAATCACAGGAT 
GAGCCCCTGTCTAGA 

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

CTITC TTGCGCTATGAC ACTTCCAGCA AAA GGTA GGGCCiGGCT GCGA GA CCi GCTT 
CCCGGCOCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTCGGGG 
CTOCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGETTAAATAGCCAGGCC 
CCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGA 
TCACTACCACTTCTACACAGGCCACTCGAGCTTGIGATCGCACTCCOCTAAGGGG 
GCGCCTCTTCCTCTTCG 11 TCAGTCACAACCCGCAAAC 

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

GCA GCA GC A GCTCGGATA GTATCGACAC ACTCTGGACGCTGGTC GIUTGATGOA 
Graff GCCGCCACACTTGCTOCCTTGACCTOTGAATATCCEMMICTFITATCAA 
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ACAGCCTCAGTGTGTITGATCTIGTGTGTACGCGC 11 TTOCGAGITGCTAGCTGCT 
TGTGCTA FTTGCGAATACCACCCCCAGCATCCCCTTCCOTCGIT FCATATCGCTTG 
CATCCCAACCGCAACITATCTACGCTGTCCFGCTATCCCTCAGCGCTGCTCCTGCT 
CCTGCTCACTGCCCCTCGCACAGCCTTGG 1'1'1 GGGCTCCGCCTGFATTCTCCTGGT 
ACTGCAACCTGTAAACCAGCACTOCAATGCTGATGCACGGGAAGTAGTOCTGATG 
EiGAACACAAATGGAAAGCTF 

SEQ ID NO: 1.16 
A. niger AigC amino acid sequence 

MIGSSHAVVALGLFTLYGHSAAAPAIGASNSQTIVTNGTSFALNGDNVSYRFTIVNSS 
'170DIASIMIFGGVVSGTIPSPVEPAVNGWVGMPGRIRREEPDQGRGDERIPAVRIRESA 
GYTVSDLQYVSHEVIECiKYALP GLPATEGDAQD ATTLV VHLYDNYSS VAADLS Y S IF 
PKYDATVRSVNVTNQGPONMEALASISIDEPYEDLDMVSLRGDWAREANVQRSKV 
QYGVQGLOSSTGYSSHLHNPFLAIVDPATTESQGTAWGFNI ,VY T GSFSA QVEKG S Q Ci 
FTRALLGTISPDQLSWNLGPGETLTSPECVAVYSDKGLGSVSRKFHRLYRNEILMKSK 
LATSDRPVLLNSWEGVYFDYNQSSIETLAFESAAILIVTILFVMDDGWFODKYPRVSD 
NAGLGDWMPNPARI,PDGUFPVVQPITNLTVNGTESTKLREGIWVEPEMVNPNSTLY 
ITHIPEWALTIAGPYPRTERRNQLVLNLALPAVQDEIMEMTNILQDTGISYVKWDNN 
RGIHETPSP STDHQYML GLYRVFDTLTTRFPD VI ,WEGC A S GGGRFDA GMLQYVPQI 
WTSDNTDAIDRITIQFGTSLAYPPSAMGAITLSAVPNAQTGRTVPETFRATIVAMMGGS 
FGLELDPATVEGDEIVPELLALAEKVNPIILNGDLYRLRLPQDSQWPAALEVSQDGAQ 
AVLINEQVQPNVNHAVPWVRLQGLDPKADYTVDGDQTYSGATEMNI.,GLQYSEDTE 
YGSKVVFLERQ 

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

MIGSSHAVVALGLLTINGBISAAAPAIGA 

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

ATGATCGGCTCCTCCCACGCGGTCGTCOCCCTGGGCCTGTTCACCCTOTACGOCC 
A CTCC GCCGCC G0G0 0 0 GCC ATcoGcoccTe C AA C TCCCAGA C CAT 0 GEC AC GAA 
COGCACCTCCTFCGCCCTGAACOGCGACAACGTGTCCTACCGCTICCACGTGAAC 
TCCTCCACGGGCGACCTGATCFCCOACCACTTCOOCGGCGTGGTGFCCGGCACCA 
TCCCCTCCCCCGTGGAGCCCGCGGTCAACGGCTGGGTGGGCATGCCCOGCCGCAT 
CCGCCGCOAGriCCCCGACCAGGOCCGCGGCGACTTCC(KT,AFCCCCGC0GF0C0C 
ATCCGC GAGTCCGCC GGCTA CA CCGTCTCCGACCTGC A °TA C GTOT CCCA C GAGG 
TGATCGAGGGCAAGTACGCGCTGCCCGGCCTGCCCGCCACGTTCGGCGACGCCC 
AGGACGCCACCACCCTGGTGGTGCACCTGTACGACAACTACTCCTCCGTCGCGGC 
C GACCTGTCCTACTCCATCTTCCCC AA GTAC GA COCGATC GTCCG CTCC GTGAAC 
GTGACCAACCAGGGCCCCOGCAACATCACCATCGAGGCGCTGGCCTCCATCTCC 
ATCGACITCCCCTACGAGGACCTGGACATGGTOTCCCMCGCCiGCGACTGGGCCC 
GCGAGGCGAACGTGCAGCGCTCCAAGGTCCAGTACGGCOTOCAGGGCITCGGCT 
CCTCCACCGGCTACTCCTCCCACCTGCACAACCCCTTCCIGGCGATCGTCGACCC 
CGCGACCACCGAGTCCCAGGGCGAGGCCTGGGGCTTCAACCTGGTCTACACCOG 
CTCCTTCTCCGCCCAGGICGAGAAGGGCTCCCAGGGC 11 CACGCGCGCCCTGCTG 
G00 TTCAACCCCGACCAGC Turc cr GGAACC TGGGCCCCGGC GAGAC OCT CAW 
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TCCCCCGAGTGCGTCGCCGTCTACTCCGACAAGGCiCCTGGGCTCCGTCTCCCGCA 
AGITCCACCGCCTGTACCGCAACCACCTGATGAAGTCCAAGFTCOCCACGTCCGA 
CCGCCCCGTGCTGCTGAACTCCTGOGAGGGCGTCTACTTCGACTACAACCAGFCC 
TCCATCGAGACGCTGGCGGAGGAGTCCGCCGCCCTGGGCGTGCACCTGTTCGTCA 
TGGACGACGGCTGGTTCGGCGACAAGTACCCCCGCOTGTCCGACAACGCCGGCC 
TGGGCGACTGGATGCCCAACCCCGCCCGC11 CCCCGACOGCCTGACGCCCGTCGT 
GCAGGACATCACCAACCTGACCGTCAACGGCACCGAGTCCACCAAGCMCGCTI 
CGGCATCTGGOTOGAGCCCGAGATGGTGAACCCCAACTCCACCCTGTACCACGA 
GCACCCCGAGTOGGCOCTGCAC OCOGGCCCCTACCCCCGCACCGAGCGCCG CAA 
CCAGCTGGTCCTOAACCTGOCCCTGCCCGCOGTCCAGGAC 1'1 CATCATCGACTIC 
ATGACCAACCTGCTGCAGGACACCGGCATCFCCTACGTCAAGTGGGACAACAAC 
CCiCGGCATCCACGAGACGCCCFCCCCCTCCACGOACCACCAGTACATGCTGGGCC 
TOTACCGCGIGTTCGACACGCTGACCACGCGOTTCCCCGACGTCCrarGGGACiGG 
CTGCGCGTCCOGCGGCGGCCGGTTCGACGCCGGCATGCTOCAGTACGTCCCCCAG 
ATCTGGACGTCCGACAACACGGACGCGATCGACCGCATCACCATCCAGTTCGGC 
ACCTICCCTGGCCTACCCCCCCTCCGCCATGGGCGCCCACCTOTCCGCGGTGCCCA 
ACGCCCAGACCGGCCGCACGGTGCCCTTCACCTTCCGCGCCCACGTCGCGATGAT 
GGGCGGCTCCTTCGGCCTGGAGCTGGACCCCGCCACCGRIGAGGGCGACGAGAT 
CGTGCCCGAGCTGCTGGCOCTGGCCGAGAAGGTGAACCCCATCATCCTGAACGG 
CGACCTGTACCGCCTGCGCCTGCCCCAGGACTCCCAGTGGCCCGCGGCCCTG 	ll C 
GTGTCCCAGGACCiGCGCCCAGGCCGTCCTGTTCTACTTCCAGGIGCAGCCCAACG 
TCAACCACGCCGTCCCCTGGGTCCGCCTGCAGGGCCTGGACCCCAAGGCCCiACTA 
CACGGTCiGACGGCGACCAGACGTACTCCGGCGCGACCCTGATGAACCTGGGCCT 
GCAGTACTCCTTCGACACCGAGTACGGCTCCAAGGTGGTGTTCCTGGAGCGCCAG 
TAA 

SEQ ID NO: 119 
Relevant sequence of A. niger Alg,C expression cassette 

CiCOGCCGCGTGGACGAGGGCTACA.ACCCCOCCIACGGCGCGCOCCCGCTGCGCC 
GCGCCATCATGCOCCTGCTGGAGGACGCGCTGGCCGACiCGCATGCTCGCCGGEG 
ACGTCAAGGAGGGCGACTCG GTCATCATGGACGTCGATGGCGATGGCGCCATCA 
GCGTCCTCAACGGAGACCGCACCCACACCACCACCATCGACTCCTCCCCGG COG 
GCATCTCGTAGACOCGAGAGGGAGGGAGGOAGGATITTCAGAGGGAGATGAGA 
CGAGGACTGGGCCGGOGGCCTTGGGGCGCTGCTGGAGCGIGGTGAGAGCGCGOC 
GGACGTGCC 1 fl TCTTCTTCCGTGCGCGCOCTCTTGOCCATTGATCCCCGATTCGC 
GCCCGCATCCCCCCACTGCCCCCATCATCTTGCCTGITGTCOTGGCACTGACATA 
AACCCCCTOCGCTGCGCTGCTCCGCTACTATTGATATAGGTCFCACGCGCCAATC 
TIATTFGCTCCGGGTAACCOTCTGGACOCCAGAATTCCTTTCTTGCGCTATGACAC 
TTCCAGCAAAAGGTAGGGCGOGCTOCGAGACGGICTICCCOGCGCTGCATGCAAC 
ACCGATGATGCTTCGACCCCCCGAAGGFCCITCGGGGCTGCATGGGCGCTCCGAT 
GCCGCTCCAGGGCGAGCGCTEMITAAATAGCCAGGCCCCCGATTGCAAAGACA'T 
TATAGCGAGGIACCAAAGCCATAITCAAACACCTAGATCACTACCACTICTACAC 
AGGCCACTCGAGCTFGTGATCGCACTCCGCTAAGGGGGCGCCTCTTCCTCITCGT 
TICAGICACAACCCGCAAACACTAGTATGATCGGCTCCI'CCCAIXiCGGTCGT0GC 
CCTGGGCCTGTTCACCCTGTACGGCCACTCCGCCGCCGCGCCCOCCATCGGCGCC 
TCCAACTCCCAGACCATCGTCACGAACGGCACCTCCTTCGCCCTOAACGGCGACA 
ACGTGTCCTACCGCTTCCACGTGAACTCCTCCACGGGCGACCTGATCTCCGACCA 
CTTCGGCGGCGTGGTGICCGGCACCATCCCCTCCCCCGTGGAGCCCOCGOTCAAC 
OGCTGOGTGGGCATGCCC GGCCGCATCCGCCGCGAGTTCCCCGACCAGGGCCGC 
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GOCGACTTCCGCATCCCCGCGGTOCGCATCCGCGAGICCGCCGOCTACACCGTCT 
CCGACCMCAGTACGTOTCCCACGAGGTGATCGA OGOCAAGTACGCGCTGCCCG 
OCCTGCCCGCCACGrrCGGCOACGCCCAGGACGCCACCACCCTOOTGOTGCACCT 
GTACGACAACTACTCGICCOTCGCGGCCCTACCTGICCFACTCCATOTTCCCCAAG 
TACGACGCGATCGTC CGCTCCGTGAACGTGACCAACCAGGGCCCCGGCAACATC 
ACCATCGAGGCGCTOGCCTCCATCTCCATCGACTICCCCTACGAGGACCIGGACA 
TGGTGICCCTGCOCGGCOACTGGGCCCGCGAGGCGAACGTGCAGCGCTCCAAGG 
TCCAGTACGGCGTOCAGGGCTICGCTCTCCTCCACCGGCTACTCCTCCCACCJGCA 
CAACCCCTICCTGOCGATCGTCGACCCCGCGACCACCGAGTCCCAGGGCOAGGC 
CTGGGOCTTCAACCTGGTCTACACCOOCTCCTTCTCCGCCCAGGICGAGAAGGGC 
TCCCAGGGCTTCACGCGCGCECTGCTOGGCTICAACCCCGACCAGGIGTCCTGOA 
ACCTGGGCCCCGGCGAGACGCTGACGTCCCCCGAGTGCGTCGCCGTCTACTCCGA 
CAAGCTGCCTGGGCTCCGTCTCCCGCAAGITCCACCGCCTGTACCGCAACCACCTO 
ATGAAOTCCAAGITCGCCACGTCCOACCOCCCCGTGCTGCTGAACTCCTGOGAGG 
GCGTCTACTTCGACTACAACCAGTCCTCCATCGAGACGCTGGCGGAGGACiTCCGC 
COCCCIGGGCGTGCACCTOTTCOTCATGGACGACGGCTGGTTCGGCOACAAGTAC 
CCCCGCGTGTCCOACAACGCCOGCCTGGOCCIACTGOATGCCCAACCCCGCCCOCT 
TCCCCGACGGCCTGACGCCCGTCGTGCAGGACATCACCAACCTGACCGTCAACG 
GCACCGAGTCCACCAAC3CTGCGCTTCGGCATCTGGGTGGAGCCCGAGATGGTGA 
ACCCCAACICCACCCIOTACCACCIACTCACCCCGAGTOGGCGCMCACGCGGGCC 
CCTACCCCCOCACCGACTCGCCGCAACCAGCTGGTCCIGAACCIGGCCCRICCCGC 
GETCCAGGAC II CATCATCGACTTCATGACCAACCTGCMCAGGACACCGGCATC 
TCCTACGTCAAGTGGGACAACAACCGCGGCATCCACGAGACOCCCICCCCCTCCA 
CGGACCACCAGTACATGCTGGGCCTGTACCGCGTGTTCGACACGCTGACCACGCG 
OTTCCCCGACOTCCTGTGGGAGGOCTGCGCGTCCGGCGGCGGCCGGTICGACGCC 
GGCATGCTGCAGTACGTCCCCCAGATCTGGACGTCCGACAACACGGACGCGATC 
GACCGCATCACCATCCAGTTCCiGCACCTCCCTGGCCTACCCCCCCTCCGCCATGG 
GCGCCCACCTGTCCGCGGTGCCCAACGCC2CAGACCGGCCGCACGGTGCCCTTCAC 
cyrCCOCOCCCACGTCOCGATCiATGGGCGOGICCYFCGOCCTGGAGCMGACCEC 
GCCACCUIGGAGGGCGACGAGATCGTOCCCGAGCTGCTOGCGCTGGCCGAGAAG 
GTGAACCCCATCATCCTGAACGGCGACCTOTACCGCCTGCGCCTGCCCCAGGACT 
CCCAGICICTCCCGCGOCCCTGTFCGTETCCCAGGACGGCGCCCAGGCCMCCTOTT 
CTACTICCAGOTOCAGCCCAACGICAACCACGCCGTCCCCTGOGTCCGCCMCAG 
CiOCCIGOACCCCAAGOCCGACTACACOGTGOACOGICOACCACIACCITAcrccooc 
GCGACCCTGATGAACCTOGGCCTGCAGTACTCCTFCGACACCGAGTACOGCTCCA 
AGGTOGTGITCCTGGAGCOCCAGTAACAATTGAAGCAGCAGCAOCTCGGATAGT 
ATCGACACACTCTGGACGCTGGTCGTGTGATGGACTGITGCCGCCACACTTGCTG 
CCTTCTACC1 0 1 GAM ATCCCTGCCGCTITTATCAAACAGCCTCAGTGTGITTGATC 
TTOTOTOTACGCGCTITTOCGAGTTOCTACTCTGCTRITGCTA l'ITGCGAATACCAC 
CCCCAGCATCCCcrTccel CO FTTCATATCOGrrGcATCCCAACCGCAACTTNIICT 
ACGCTGICCTGCTATCCCFCAOCGCTGOICCTGCTCCICiCTCACTGCCCCTCGCAC 
AGCCTIOGTTTGOGCTCCGCCTGTATTCFCCTGGTACTGCAACCIGTAAACCAGC 
ACTGCAATGCTGATGCACGGGAAGTAGTGOGATGOGAACACAAATCTGAAAOCTT 
CiAGCTCAGAATAGTATCCIGGTGATGCGAAGTCAGAACCAGGCAOGGCCTEITC,GC 
CTGAGGTGOCAACGATGGGAAOCAATCAATCTGGGTACAGTCGTCCOCACGATC 
CCGTGATCFCCCCCACCGACACCTATCCCCGCCCATCCCGOCCCACCCTFICAGTC 
CCCTCAGCATGCATTEMCACCOCGACAAAGCATGTCTOCI CCI I (ICAO 1 GG FTCA 
GGCCACGGCGCACCGAGTCCTCGCCMCGCAGAGTGATCACCCTCCCCGGAACC 
AGCCACGCTCGCTGCTGCGGGCCGATCAGCCGCGCGCACTCCCTGCAACTA CiCie 
ACAACTCAGGCAACCACGCGCCTCACAAGCNIGGCCGCCGTEi GC ATCCAAC CCO 
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CTCOMACOGTOGGTOCGCAAGTOCCAGGGGCCTCGTCCIFCACGOCGTGCATCCT 
CGAGGGATOCOATCCGOCA ACIATATOTCOTTTATCMCCCACCAATCACAGGAT 
GAGCCCCTOTCTAGA 

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

MATIFYSIIGGMIIVVLLMIIGSEGGRLLEKKNRTSAEAEH YNVRRYLAENGLGOEPPM 
OWNSWN HMC O INENVVRETADAMVSTGLA nc 	INLDDCWAELNRDSEGNM 
VPNAAAFPSGIKALADYVHSKULKLOVYSDAGNQTCSKRMYGSLGIIEEQDAKTFAS 
WOVDYLKYDNCENI,GISVKERYPPMGKAI A ,S SORPIFFSMCEWCWIEDPQIWAKSIG 
NSWRTTODIEDNWNSMTSIADSNDKWASYAGPOGWNDPDMLEVGNOGMTTEEYR 
SHFSIAVALAK APIA ,VOCDIRAMDDTTHEIASNAEVIAVNQDKUIVQGKKVKSTND1112 
VWA GPLSDNKVA VILWNRS S SRATVTASWSDIOLQ OCITTVDARDLWERSTQSIN SG 
EISAEIDS I IACKMYVI ,TPRS 

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

NIGGCCACCEACTACTCCATCATCOGCGOCATGATCATCOTCGICCMCTGATGA 
ICA' fCGOCFCCGAGOCCOGCCOUCTOCIGGAGAAGAAGAACCOCACCTCCOCCO 
AGGCOGAGCACTACAACGTOCOCCGCTACCTGOCCGAGAACCOCCTOGGCCAGA 
CCCCC,CCCNIGGOCTOGAACTCCTOGA ACC ACTICGOCTGCGAC ATCA AC GAGA 
ACCIT/GTCCOCGAGACCIGCGOACGCCATOGIGTCCACCGGCCTOGCCOCCCTOG 
OCTACCAGTACATCAACCTOGACGACTOCTOGGCOGAGCTGA ACCOCOACICCCi 
A GOOCAACATOGTOCCCAACUCCOCCOCGITCCC CMCGOCATCAAGGCOCTOG 
COGACTACGICCACTCCAAGGGCCTGAAGCTOGGCGTCTACTCCGACGCOGGCA 
ACCAGACCIGGICCAACCGCATOCCCOGGItOCTOGGCCACGAGGAGCAGGACG 
CGAAGACCITTCOCCFCCIGGGGCGTCGACTACCTGAAGTACOACAACTGCGAGA 
ACCTOGGCATC ICCOMAAGGAGCOCTACCEECCCATOGGCAAGGCGCTOCTGIC 
CTCCOG Calif/Cal A TM CTTC,TCCATOTGCGAGTOGGOCTOGGAGGACCCCCAG 
ATCTOGGCCAA GrICCATCGGC AACTCCTGOCOCA CCACCOGCGACATCGAGGAC 
AACTOGAACTCCATGACCFCCATCGCCOACTCCAACGACAAGTOGGCCTCCTACIG 
CCGIGC CECGOCGOCTGOAACGACCCCOACATOCTGOACiGTCGOCAACGOCOOCA 
TGACGACCGAGGAGTACCGCTCCEACTTCTCCATCTOGGCCOMOCCAAGGCOCC 
CGTOCTGOTCiGGCTOCGACATCCOCGCGATOGACGACACGACOCACCAOCTGAT 
CTCCAACGCCGAGGTGATCGCGGTGAACCAGGACAAGCITGGGCGTGCIAGGGCAA 
GAAGGTCAMITCCACGAACGACCTOGAGGTCTOGGCCGOCCC, CC TGICCOACAA 
CAAGGTGGCGGTGATCCTGTGGAACCGCTCCTCCTCCCGCGCCACCC3TCACCGCG 
TC,CTGOTCCGACATCGOCCRICAGCAGGGCACCACCOTCGACGCCiffiCGACCTOT 
GOGAGCACICCACOCAGTC CCTGOTOTCCOGCGAGNICTCCGCCGAGATCOAC1C 
CCACGCCTOCAAGARTFACGTCCIOACGCCCCGCTCCTAA 

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

OCOGCCOCOTOGACGAGGOCTACAACCCCOCCTACOOCGCGCGCCCOCTOCGCC 
GCOCCATCATOCGCCTGCTOGAGGACCCOCTGOCCGAGCOCATOCTCGCCGOCG 
A( GTCAAGGAGGGCGACTCGOF CA TCATGOA CGTCGATOGCOATGOCOCCATCA 
OCCITCCTCAACOGAGACCOCACCCACACCACCACCATCGACMCFCCCCOGCGO 
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GC ATCTCGTAGACGCGAGAGGGAGGGAGGGAGGATTITCAGAGGGAGATGAGA 
CGAGGACTGGGCCGGGGGCCITGGGGCGCTGCTGGAGCGTGGTGAGAGCGCOGC 
GGACGTGCCTTTTCTIVTIECGTGCGCGCGCTCTTGGCCATTGATCCCCGA1TCGC 
GCCCGCATCCCCCCACTGCCCCCATCATCTTOCCTGITGTCGTGGCACTGACATA 
AACCCCCTGCGCTGCGCTGCTCCGCTACTATTGATATAGGTCTCACGCGCCAATC 
n I1 1 GCTCCGGGTAACCGTCTOGACGCCAGA ATTCCITICITGCGCTATGACAC 
TTCCAGCAAAAGGTAGGGCGGGCTGCGAGACGGC111CCCGGCGCTGCATOCAAC 
ACCGATGATGCTTCGACCCCCCGAAGCTCCTFCGGGGCTGCATGGGCGCTCCGAT 
GCCGCTCCAGGGCGAGCGCTOTTTAAATAGCCAGGCCCCCGATTGCAAAGACAT 
TATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTACAC 
AGGCCACTCGACCITGTGATCGCACTCCGCTAAGGOGGCGCCTMCCTCTTCGT 
TTCAGTCACAACCCGCAAACACTAGTATGGCCACCCACTACrCCATCATCGGCGG 
CATGATCATCGTCGTCCTGCTGATGATCATCGGCTCCGAGGGCOGCCOGCTGCTG 
GAGAAGAAGAACCGCACCFCCGCCGAGGCOGAGCACTACAACGTGCGCCGCTAC 
CTGGCCGAGAACGGCCIUGGCCAGACCCCCCCCATGGGCTGGAACTCCMGAAC 
CACTTCGGCTGCGACATCAACGAGAACGTCGTCCGCGAGACGGCGGACOCCATG 
GTGTCCACCOGCCTGGCCOCCCTGGGCTACCAGTACATCAACCTGGACGACTGCT 
GGGCGGAGCTGAACCGCGACTCCGAGGGCAACATGGTGCCCAACGCCGCCGCCiT 
TCCCCTCCGGCATCAAGGCGCTGGCGGACTACGTCCACTCCAAGGGCCMAAGCT 
GGGCGTCIACTCCGACGCGOGCAACCAGACCTGCTCCAAGCGCATOCCCGOCTC 
CCTOGGCCACGAGGAGCAGOACGCOAAGACGTTCGCCTCCMGGGCGTCGACTA 
CCTGAAGTACGACAACTGCGAGAACCTOGGCATCTCCGTGAAGGAGCGCTACCC 
CCCCATOGGCAAGGCGCTGCMICCTCCOGCCGCCCCATMCITCTCCATOTGC 
GAGTGGGGCTOGGAGGACCCCCAGAir. TGGGCCAAGTCCATCGGCAACTCCTOG 
CGCACCACCGGCGACATCGAGGACAACTGGAACTCCATGACCTCCATCGCCGAC 
ICCAACGACAAGTGGGCCTCCTACGCCGOCCCCGGCGGCMGAACGACCCCGAC 
ATGCTGGAGGTCGGCAACGOCGGCATGACGACOGAGGAGTACCGC'TCCCACITC 
TCCATCTGGGCCCTOGCCAAGGCGCCCCTGCMGTOGGCMCGACATCCGCGCGA 
TGGACGACACGACGCACGAGCTGATCTCCAACGCCGAGGTOATCGCGGTGAACC 
AGGACAAGCFGGGCGTGCAGGGCAAGAAGGTCAAGTCCACGAACGACCTGGAG 
GTCTGGGCCGGCCCCCTGTCCGACAACAAGGTGGCOGTGATCCTGTGGAACCGCT 
CCTCCTCCCGCGCCACCGTCACCGCGTCCTGGTCCGACATCGGCCTGCAGCAGGG 
CACCACCGTCGACGCGCGCGACCTGTGGGAGCACTCCACGCAGTCCCTGGTGTCC 
GGCGAGATCTCCOCCGAGATCGACTCCCACGCCTGCAAGATGTACGTCCTGACGC 
CCCOCTCCTAACANITGAAGCAGCAGCACCIMGATAGTATCGACACACTCTOG 
ACGCTGGTCGTGTGATGGACTOTTGCCGCCACACITGCTGCCITGACCTGTGAAT 
ATCCCTGCCGCrnTATCAAACAGCCTCAGTGTGTITGATCTTGTGTGTACGCGCT 
ITTGCGAGTTGCTAGCTGCTTGTGCTATITGCGAATACCACCCCCAGCATCCCCIT 
CCCTCGTITCATATCGCITGCATCCCAACCGCAACITATCTACGCTGTCCMCIAT 
CCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCITGGITTGGGC 
TCCGCCTGTATTCTCCTGGIACTOCAACCTGTAAACCAGCACTGCAATGCTGATG 
CACGGGAAGTAGTOGGATGOGAACACAAATGGAAAGCITGAGCTCAGAATAGTA 
TCGGGTGATGCGAAGTCAGAACCAGGCAGGGCCIGTCGCCTGAGGTGGCAACGA 
TOGGAAGCAATCAATCMGGTACAGTCGTCCGCACGATCCCGTGATCTCCCCCAC 
CGACACCTATCCCCGCCCATCCCOGCCCACCCTITCAGTCCCCTCAGCATGCATT 
GTGCACCGCGACAAAGCATGTCTGCTCGTGC ACTGGTTCAGGCCACGOCGCACC 
GAGTCMGCCCTTCGCAGAGTGATCACCCTCCCCGGAACCAGCCACGCMGCTG 
CTGCGOOCCGATCAGCCGCGCGCAC'TCCCTGCAACTAGGGACAACTCAGGCAAC 
CACGCGCCFCACAAGCATGGCCGCCGTGGCATCCAACCCGCTCGTGACGGTGGG 
TGCOCAAGTGCCAGGGGCCTCGTCGTCACGGCGTGCATCCTCGAGGGATGCGAT 
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CCGOCAACTATATGTCGTITATaCCCCACCAATCACAGGAIGAGCCCCTGTCTA 
GA 

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

5 s-ACTGCAATGCTGATOCACOGGA-3' 

SEQ ID NO: 124 
3' primer C. vulgaris 3'13TR:downstream Clp sequence 

51-TCCAGGTCCITITCGCACT-3' 

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

MTTNLAKI.PLGGLSSRSSIAGAPLRVNSHSRERIILGAKITALAAPERIDYLDNAEEA 
RLQQTDAFAELKALSSRQSVNRPQKGELSFRQSPTFQDCFPGSEKCYREVEHDGKn 
KVPFRRVHLQDDNGHFDLYDTSGPQGVNPREGLPKIRSSWVEPREARGDKVQTQQY 
YAKQGHTEEMAFCAARERMDPEFIRSEVARGRAIIPANKRI-ILELEPTVVGRNFLVKV 
NANIGNSAVSSSIEEEVEKLQWSTIWGADTAMDISTGNNIHeIREWVMRNSPVPVGT 
VPIYQCLEICAGGIVENITWELFRET1AEQAEQGVDYFTIHAGVLLRYIPLTANRVTGIV 
SRGGSIHAICLCLLDHTENFAYMHWDERDICAQYDITLSIGDGLRPGCIADANDAAQF 
AELKTQGELTRRAWAICDVQVMNEGPGHVPIIIKIPENMEKQLDWCSEAPFYTLGPL 
ATDIAPAYDI IITSAIG AATIGALGTALLCYVTPKEHLGLPDRDDVKAGVLAY KIAAHA 
ADLAKGIIPYAQEWDNALSICARFEFRWYDQFH1 SLDPVTARLFHDATLPQEPAKTA 
HICSMCGPKFCSMQITQDLREYAKNI-1QMEEDEAIQTGMAEMSEQFKSIGAEVYLDE 
AV LEI IA 

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

MITNLAIUYLGGLSSRSSIAGAPLRVNSHSRERHLGAICTT 

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

GCTCTTCGCCGCCGCCACTCCTGCTCGAGCGCGCCCGCGCGTGCGCCGCCAGCGC 
CITGGCCITTTCGCCGCGCTCGTGCGCGTCOCTGATGTCCATCACCAGGTCCATG 
AGGTCTGCCITOCGCCGGCTGAGCCACTGMCGTCCGGGCGGCCAAGAGGAGC 
ATGAGGGAGGACTCCTGOTCCAGGGTCCTGACGTGGTCGCGGCTCTGGGAGCGG 
GCCAOCATCATCTGGCTCTGCCGCACCGAGGCCGCCTCCAACTGOTCCTCCAGCA 
GCCGCAGTCGCCGCCGACCCIUGCAGAGGAAGACAGGTGAGGGGGGTATGAATT 
GTACAGAACAACCACGAGCCTTOTCTAGGCAGAATCCCTACCAGTCATGGCITTA 
CCTOGATGACGGCCTGCGAACAGCTGTCCAGCGACCCTCGCTOCCGCCGCTTCTC 
CCGCACGCITCTITCCAOCACCGTGATGOCGCGAGCCAGCGCCGCACGCTGOCGC 
TGCGGITCGCCGATCTGAGGACAGTCGOGGAACTC-TGATCAGTCTAAACCCCCTT 
GCGCGITAGTGITGCCATCCTTTGCAGACCGGTGAGAGCCGACTTGTTGTGCGCC 
ACCCCCCACACCACCTCCTCCCAGACCAATTCTOTCACCTITTTGOCGAAGGCAT 
CGGCCMGGCCMCAGAGAGGACAGCAGTGCCCAGCCGCTGGGGGITGGCGGAT 
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GCACGCTCAGGTACCCTITCTIGCGCTATGACACITCCAGCAAAAGGTAGGGCGG 
GCTGCGAGACGGCTTCCCGOCGCTGCATGCAACACCGATGATOCTTCGACCCCEC 
GAAGCTCC 11 CGGGGCTGCATGGGCGCTCCGATGCCGCFCCAGGGCGAGCGCTGT 
11 	AAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCAT 
A 1 1 CAAACACCTAGATCACFACCAC El CTACACAGGCCACTCGAGCTFGTGATCG 
c CTCCGCTAACKIGGGCOCCICTTCCTCITCGTFIVAGICACA ACCCGCAAACGG 
CGCGCCATOCTGCTOCAGGCCTTCCTG El 	CCTGCTGGCCOGC 	11 	GCc AGA 
TCAGCGCCTCCATGACGAACGAGACGTCCGACCCiCCCCCIGGIGCACTICACCCC 
CAACAAGGGCTGGATGAACGACCCCAACGGCCTUFGGTACGACGAGAAGGACGC 
CAAGTGGCACCTGTACITCCAGTACAACCCGAACGACACCGTCTOGGGGACGCC 
CTTGTICTUGGGCCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCC 
CATCGCCNTCGCCCCGAAGCCICAACGACTCCGGCGCMICTCCGGCTCCATGGTG 
OTGGACTACAACAACACCICCGGCTTMCAACGACACCATCGACCCGCGCCAGC 
OCIGCGTOGCCATC IGGACCTACAACACCCCOGAGTCCGAGGAGCAGTACATCT 
CCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGAACCCCGTGC 
TGGCCGCCAACTCCACCCAGTTCCGCG ACCCOAAGGICITCTGGTACGAGCCCTC 
CCAGAAGTGGATCATGACCGCGOCCAAGTCCCAGGACTACAAGATCGAGATCTA 
CTCCTCCGACOACCTGAAGTCCFGGAAGCTGGAGFCCOCGITCGCCAACGAGGG 
CTTCCTCGGCTACCAGFACGAGTGCCCCGGCCTGATCGACiOTCCCCACCGAGCAG 
GACCCCAGCAAGFCCTACTOGGTGATGTTCATCTCCATCAACCCCGGCOCCCCGG 
CCGCICGGCFCCTICAACCAC/FACTICGICGGCAGCTTCAACGGCACCCACTTCGA 
GGCCTTCGACAACCAGTCCCGCGTGGTGGACTTCGGCAAGGA CTACTACGCCCTG 
CAGACCITCTFCAACACCGACCCGACCTACOGGAGCGCCCIGGGCATCOCOTGG 
GCC1CCAACJOGGAGTACTCCGCCITCGTGCCCACCAACCCCIGGCGCFCCTCCA 
TeTCCCTCGIGCGCAAGTTCTCCCTCAACACCGAGTACCAGGCCAACCCGGAGAC 
GGAGCTGATCAACCTOAAGGCCUAGCCGATCCTGAACATCAGCAACGCCGGCCC 
CTGGAGCCGGTTCGCCACCAACACCACGTTGACGAAGGCCAACAGCTACAACGT 
COACCTCFCCAACAGCACCGOCACCCIGGAGITCGAGCTGGTGTACGCCGTCAAC 
ACCACCCAGACGATCTCCAAGTCCGTEITTCGCGOACCTCTCCCTCFGGTFCAAGG 
GCCTGGAGGACCCCGAGGAGTACCICCGCATGGGC11 	CGAGGTGTCCGCGTCCTC 
CTTCTTCCTGGA CCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAA CCCCTA 
CTTCACCAACCGCATGAGCGTOAACAACCAGCCETTCAAGAGCGAGAACGACCT 
GrcerAcTACAAGGMTACGOCTICCIGOACCAGAACATCCMGACiCTGIACITC 
AACGACGGCGACCiTCGTGTCCACCAACACCIACTTCATGACCACCEiGGAACGCC 
CTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGTTCTACATCGACAAG 
TICCAGGTGCGCGAGGICAAGTGACAATTGGCAGCAGCAGCFCGOATAGTATCG 
ACACACTCTGGACGCTGGTCGTOTGATGGACTGITGCCGCCACACTTGCTGCCTT 
GACCTGTGANIATCCCTGCCGCTT II NFCAAACAGCCTCAGTGTGTTTGATCYFGT 
GTGTACGCGCTTTTGCGAGTTGCTAGCTGCTITGITGCTATITGCGAATACCACCECC 
AGCATCCCCTTCCCTCOTITCATATCGCTTOCATCCCAACCGCAACTTATCTACGC 
TOTFVTGCTATCCCFCAOCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCC 
Tl'GGITIGGGCTCCGCCTGTATICTCCFGGTACTGCAACCIGTAAACCAGCACTGC 
AATGCTGATGCACGGGAAGTAGTGGGATGGGAACACAAATGGAGGATCCCGCGT 
CTCGAACAGAGCGCGCAGAGGAACGCTGAAGGTCFCGCCTCUITCGCACCFCAG 
CGCOGCATACACCACAATAACCACCFGACGAATGCGCTTGGTICTTCGTCCATTA 
GCGAAGCGTCCGEFFTCACACACGTGCCACGTTGCiCCiAGGTGGCAGGFGACAATG 
ATCGGIGGAGCTGATOGTCGAAACGTTCACAGCCTAGGGATATCGAATICCITTC 
no CGCTATGACACTFCCACCAAAAGGTAGOCCOGGCMCGAGACCGC 11 	CCCG 
GCGCMCATGCAACACCGATGATGCTTCGACCCCCCGAAGGICCITCGGGGCTGC 
ATGGOCOCTCCGNEGCCGCTCCAGGGCGAGCGCTGTTIAANFAGCCAGGCCCCC 
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GATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCA 
CTACCACTTCTACACAGOCCACTCGAGCTRTTGATCGCACTCCGCTAAGGGOGCG 
CCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACACTAGTATGACCACCAACCT 
GOCTAAGCTGCCTCTCGOCGGCCTCTCTTCTCGM'coiCCATCGCCGGGGCFCCTC 
TGCGCOTGAACAGCCACAGCCOCGAGCGCCACCTOGGCGCCAAGACCACCOCGA 
TCGCCGCTCCCGAGCGOCTGGACTACCTCGACAACTiCGCAOGAGGCGCOGCTGC 
AGCAGACGGACGCCTFCGCCGAGCTGAAGOCGCTGTCGAGCCGCCAGTCCOTGA 
ACCGGCCCCAAAAGGGCGAGCTGTCGTTCCGGCAGTCOCCGACCTTTCAGGACT 
°MCC CTGGCTCGGAGAAGTGCTACCGCGAGGTGGAOCACGATGGCAAGAC,GC 
TCAAGGTGCCTTTTCGCCGGGTOCACCTGCAGGACGACAACGGCCAT 11 CGACCT 
OTACGACACCTCTGGCCCCCAGGGCGTGAACCCCCGCGAGGGTCTGCCCAAGAT 
CCGCTCCTCCTGGGTGGAGCCGCGCGAGGCGCGGGGCGACAAGGTGCAAACGCA 
GCAGTACTACGCCAAGCAAGGCATCATCACCGAGGAGATGGCCTTCTGCGC'TGC 
GCGCGAGCGCATGGACCCCGAGTTCATCCGGTCTGAGGTGGCCCGGGGTCGGGC 
CATCA'FCCCTGCGAACAAGCGCCATCTC1GAGCTGGAGCCGACCOTCGTGGGCCG 
CAACTTTCTGGTCAAGGTGAACGCCAACATCGGCAACTCTGCGGTCAGCTCGAGC 
ATCGAGGAGGAGGIGGACIAAGCTGCAGTOGAGCACCATCTGOGGTGCCGACACG 
GCCATGGACCTGAGCACCOGCAACAACATCCACGAGACGCOCGAGTGGGTGATG 
CGCAACAGCCCGGTCCCTOTGGOTACGGTCCCTATCTACCAGTOCCTOGAGAAGG 
COGGCOGCATCGTOGAGAACATCACCTGGGAGCTGTTCCGGGAGACOCTGAT'CG 
AOCAGGCCOACCAGGOCOTCGACTACTTIACCATCCACOCGGGGGTCCTCiCTCC 
GCTACATCCCCCTGACGGCGAACCOC GTCACCGGCATCGTCAGCCGCGGCGGCTC 
TATCCATGCCAAGCTCTGCCIGCTGOACCACACCGAGAAC'TTCGCCTACATOCAC 
TGOGACGAGATCCTGGACATCTGCGCCCAGTACGACATCACCCTGTCGATCGGCG 
ACGGCCTGCGCCCCGGCMCATCGCGGACGCCAACGACGCMCCCAGTITGCTGA 
GCTGAAGACCCAGGGCGAGCTGACCCGCCOCGCCTGGGCGAAGGACGTGCA GOT 
GATGAACGAGGGTCCCGGCCATGTGCCGCTGCACAAGATCCCCGAGAACATOGA 
GAAGCAOCTOGACTTiGTGCAGCGAGGCGCCCTTCTACACGCTCGGCCCCCTGGC 
GACGOACATCGCOCCTGCGTACGACCACATCACCTCCGCGATCGOCGCCGCCAC 
GATCGOCGCGCTGGGGACCOCGCTOCTGTOTTACGTGACCCCGAAGGAGCACCT 
GOGCCTCCCCGATCGCGACGACGTGAAGGCCGGGGTGATCGCCTACAAGATCGC 
GGCGCACOCGGCTGACCTGGCGAAGGGTCACCCCTACGCTCAGGAGTGGGATAA 
CGCCCTCTCTAAGGCGCGCTFCGAGT'FCCGGTGGTACGACCAGTTCCACCTGTCG 
CTOGACCCCOTCACCGCCCGCCTGTICCATGACGCGACCCTOCCOCAGGAGCCCG 
CCAAGACCGCCCACTICTGCTCCATGTOCGGCCCCAAGYFCTGCTCCATGCAGAT 
CACCCAGGACCFCCGCGAGTACGCCAAGAACCATCAAATGGAGGAGGACGAGGC 
GATCCAAACCGGCA'TGGCCGAGATGTCCGAGCAOTTCAAGAGCATCGGCGCGGA 
GGTCTACCTCGACGAGGCGGTGCTGGAGCACGCGTAA GCAGCAOCAGCTCGGAT 
AGTATCOACACACTCTGGACGCTOGTCGTGTGATOGACTGTTGCCGCCACACITG 
CTGCMGACCTGTGAATATCCCTGCCGCTITTATCAAACAGCCFCAGTGTGTITG 
ATCYMTGTGTACGCOCTITTGCGAGTTGCTAGCTGCTTGTGCTAITTGCGAATAC 
CACCCCCAGCATCCCCTTCCCTCGTITCATATCGCTTGCATCCCAACCGCAACTTA 
TCTACGCTGTCCTGCTATCCCTCAGCGCTGCFCCTGCTCCTGCTCACTGCCCCTCG 
CACAGCC n GGTTTGGGCTCCOCCTGTATTCFCCTGGTACTGCAACCTGTAAACC 
AGCACTOCAATGCTGATGCACGGGAAGTAGTOGGATGGGAACACAAATGGAAA 
GCTTGAGCTCTTGITTICCAGAAGGAGTTGCTCCTTGAGCCTTICATTCTCAGCCT 
CGATAACCTCCAAAGCCGCTCTAATTGTGGAGGGGG 1.'1 CGAATTTAAAAGCTTGG 
ANIGTIGGITCGTOCGTCTGGAACAAGCCCAGACTTGTTGCTCACTGOGAAAAGG 
ACCATCAGCTCCAAAAAACITTGCCGCTCAAACCGCGTACCTCTGCTTTCGCGCAA 
TCTGCCCTGITGAAATCGCCACCACATTCATA'TTG'TGACGCTTGAGCAGTCTGTA 
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ATTGCCTCAGAATGTGGAATCATCTGCCCCCTOTGCGACiCCENTGCCAGGCATGT 
COCGGGCGAGGACACCCGCCACTCGTACAOCAGACCATTATGCTACCTCACAAT 
AGTTCATAACAGTGACCATATTTCTCGAAGCTCCCCAACGAGCACCTCCATGCTC 
TGAGTGGCCACCCCCCGGCCCTGGTGCTTGCGGAGGGCAGGTCAACCGGCATGG 
GGCTACCGAAATCCCCGACCGGATCCCACCACCCCCGCGATGGGAAGAATCTCT 
CCCCGGGATOTGGGCCCACCACCAGCACAACCTGCTGGCCCAGGCGAGCGTCAA 
ACCATACCACACAAATATCCTTCjGCATCGGCCCTGAATTCCTTCTGCCGCTCTGCT 
ACCCGGIGCTTCTGTCCGAACICAGGGOTTGCTAGGGATCGCTCCGAGTCCGCAAA 
CCCTTGTCGCGTGGCCiGGGCTTGTTCGAGCTGAAGAGC 

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

ATGACCACCAACCTGGCTAAGCTGCCTCTCGGCGGCCTCTCTTCTCGGTCGTCCA 
TCGCCGGOGCTCCTCTGCGCGTGAACAGCCACAGCCGCGAGCGCCACCTGGOCG 
CCAAGACCACCGCGATCGCCGCTCCCGAGCGGCTGGACTACCTCGACAACGCGG 
AGGAGGCGCGGCTGCAGCAGACGOACOCCITCGCCGAGCTGAAGGCGCTGTCGA 
GCCGCCAGTCCGTGAACCGGCCCCAAAAGGGCGAGCTGTCGTTCCGGCAGTCGC 
CGACCTTTCAGGACTGCTTCCCTGGCTCGGACiAAGTGCTACCGCGAGGTGGAGCA 
CGATGGCAAGACGCTCAAGGTGCCTTTTCOCCGGGTGCACCIGCAGOACGACAA 
CGGCCATTTCGACCTGTACGACACCTCTOGCCCCCAGGGCGTOAACCCCCGCGAG 
GGTCTGCCCAAGATCCGCTCCTCCTGGGTGGAGCCGCGCGAGGCGCGGGGCGAC 
AAGGTGCAAACGCAGCAGTACTACGCCAAGCAAGGCATCATCACCGAGGAGATO 
GCC 1'1 CTGCGCTGCGCGCGAGCGCATGGACCCCGAGTTCATCCGGTCTGAGGTGG 
CCCGGGGTCGGGCCATCATCCCTGCGAACAAGCGCCATCTGGAGCTOGAGCCGA 
CCGTCGTGGGCCOCAACTITCTGGFCAAGGTCiAACOCCAACATCGGCAACTCTGC 
GGTCAGCTCGAGCATCGAGGAGGAGGTGGAGAAGCRICAGTGGAOCACCATCTG 
CiGGTGCCGACACGGCCATGGACCTGAGCACCGGCAACAACATCCACGAGACGCG 
CGAGTGOGTGAMCGCAACAGCCCGCYFCCCTGIGGGTACGGTCCCTATCTACCAG 
TGCCTGGAGAAGGCGGGCGGCATCGTGGAGAACATCACCTOGGAGCTGTTCCGG 
GAGACGCTGATCGAGCAGGCCGAGCAGGGCGTCGACTACTTTA CCATCCACGCG 
GOGGICCEGGFCCGCTACATCCCCCTGACGGCGAACCGCGTCACCGGCATCGTCA 
GCCOCGGCGGCTCTATCCATGCCAACICTCTGCCTGCTOGACCACACCGAGAACTT 
CGCCIACNIGCACTGGGACGAGATCCTGGACA TCTGCGCCCAGTACGACATCACC 
CTOTCGATCGGCGACGGCCMCGCCCCGGCTGCATCGCGGACGCCAACGACGCT 
GCCCAGTTTGCTGAGCTGAAGACCCAGGGCGAGCTGACCCGCCGCGCCTGGGCG 
AAGGACGTUCAGGTGATGAACGAGGGICCCGGCCATOTGCCGCMCACAAGATC 
CCCGAGAACATGGAGAAGCAGCTOGACTGGTGCAGCGAGGCGCCCITCTACACG 
CTCGGCCCCETGGCCiACGGACA'TCGCGCCTGCGTACGACCACA'FCACCTCCGCGA 
T000000CGCCACGATCGGCGCGCTGGGGACCGCGCTGCRTfurrACGTGACCCC 
GAAGGAGCACCTGGGCCTCCCCGATCGCGACGACOTGAAGGCCGOGOTGATCGC 
CTACAAGATCGCGGCGCACGCGGCTGACCTGGCGAAGGGICACCCCTACGCTCA 
GGAGTGGGATAACGCCCTCTCTAAGGCGCGCTTCGAGTICCGGTGGTACGACCA 
GTTCCACCTGTCGCTGGACCCCGTCACCGCCCGCCTGTTCCATGACGCGACCCTG 
CCOCAGGAGCCCGCCAAGACCGCCCACTTCTGCTCCATGTGCGGCCCCAAGTTCT 
GCTCCATGCAGNICACCCAGGACCTCCGCGAGTACGCCAAGAACCATCAAATGG 
AGGAGGACGAGGCGATCCAAACCGGCATGOCCGAGATGTCCGAGCAGTTCAAGA 
GCATCGGCGCGGAGGIVFACCTCGACGAGGCGGIUCTGGAGCACGCGTAA 

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

GGCGCOCCATGCTGCTGCAGGCCTFCCIGTTCCTGCTCiGCCOGCTTCGCCGCCAA 
GATCAGCGCCTCCATGACGAACGAGACGTCCGACCGCCCCCTGGTGCACTTCACC 
CCCAACAAGGGCTGGATGAACGACCCCAACGGCCTGTGGTACGACGAGAAGGAC 
GCCAAGTGGCACC:TGTACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACG 
CCCTTGTTCTGGGGCCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCA G 
CC CATCOCCATCGCCCCGAAGCGCAACGACTCCGGCGCCUTCTCCGGCTCCATGG 
TGGIGGACFACAACAACACCFCCGCCITMCAACGACACCATCGACCCGCOCCA 
GCGCTOCGTCiGCCATGIGGACCTACAACACCCCGGAGTCCGAGGA GCAGTACAT 
CTCCIACAGCCTGGACGGCGGCTACACCTICACCGAGTACCAGAAGAACCCCGT 
GCTGGCCGCCAACICCACCCAGTTCCGCGACCCGAAGGTCTTCTGOTACGAGCCC 
TCCCAGAAGTOGATCATGACCGCGGCCAAGTCCCAGGACTACAAGATCGAGATC 
TACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGG 
GCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAGGTCCCCACCGAGCA 
GOACCCCAGCAAGTCGIACITGGOTGATGT717CATCTCCATCAACCCCGGCGCCCCG 
GCCGGCGGCTCCTTCAACCAGTACTTCGTCGGCAGCTTCAACGGCACCCACTTCG 
AGGCCTTCGACAACC A GTCCCGCCITGGIGGACITCGGC AA GGACTACTACGCCCT 
GCAGACCTTCTTCAACACCGACCCGACCTACGGGAGCGCCCTGGGCATCGCGTG 
GGCCTCCAACTGOGAGTACTCCOCCTTCGTGCCCACCAACCCCTGGCGCTCCTCC 
ATGTCCCTCGTGCGCAAGT'I'CTCCCTCAACACCGAGTACCAGGCCAACCCGGAGA 
CGGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCAGCAACGCCGGCC 
CCTGGAGCCOGTTCGC CACCAACACCACGTTGACGAAGGCCAACAGCTACAACG 
TCGACCTGTCCAACAGCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAA 
CACCACCCAGACGATCTCCAAGTCCOTGn 	CGCGGACCTCTCCCFCTOGITCAAG 
GGCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTICGAGEMTCCGCGTCCT 
CCTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCT 
ACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACGACC 
TGTCCTACTACAAGGTGTACCi GCTTGCTGGACCAGAACATCCTGGAGCTGTACTf 
CA AC GACOGCGAC GICGTGTCCACCAACACCTACTTCATGACCACCGGGAACGC 
CCTGGGCTCCGTGAACATGACGACOGGGGTGGACAACCTOTTCTACATCGACAA 
GITCCAGGTGCGCGAGGTCAAGTGACAATIG 

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

GCGGCCGCGTGGACGAGGGCTACAACCCCGCCTACGGCGCGCGCCCGCTGC GCC 
GCGCCATCATGCGCCTGCTGGAGGACGCGCTOGCCGACiCGCATGCTCGCCGGCG 
ACGTCAAGGAGGGCGACTCGGTCATCATGGACGTCGATGGCGATGGCGCCATCA 
GCGTCCTCAACOGAGACCGCACCCACACCACCACCATCGACTCCTCCCCGGCGG 
GCATCTCGTAGACGCGAGAGGGAGGGAGGGAGGATTTTCAGAGGGAGATGAGA 
CGAGGACTGGGCCGGGGGCCTTGGGGCGCTGCTGGAGCGTGGTGAGAGCOCGGC 
GGACGTGCCTTTTCTTCTTCCGTGCGCGCGCTCTTGGCCATTGATCCCCGATTCGC 
GCCCGCATCCCCCCACTGCCCCCATCATCTTGCCTGTTGTCGTGGCACTGACATA 
AACCCCCTGCGCTGCGCTGCTCCGCTACTATTGATATAGGTCTCACGCGCCAATC 
TITITTGCTCCGGOTAACCGTCTGGACGCCAGAATTCC 1 I TCTTGCGCTATGACAC 
TTCCAGCAAAAGGTAGGGCGGGCMCGAGACGGCTICCCGGCGCTGCATGCAAC 
ACCGATGATGCTFCGACCCC CCGAA CiCTCCTICGGGGCTGCATOGGCGCTCCOAT 
GCCGCTCCAGGGCGAGCGCTGITFAAATAGCCAGGCCCECGATIOCAAAGACAT 
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TATAGCGAGCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTCTACAC 
AGGCCACTCGAGC 1.1 OTGATCGCACTCCGCTAAGGGOGCGCCTCTTCCTCTTCGT 
TTCAOTCACAACCCOCA AACACTAGTATGGCCACCGCATCCACTTTCTCGGCGTT 
CAATGCCCGCTGCGGCGACCTGCGTCGCTCOGCOGOCTCCGGGCCCCGGCGCCC 
AGCGAGGCCCCTCCCCGTOCGCOGGCGCOCCGCGATCGCCGCTCCCGAGCGGCT 
GGACTACCTCGACAACGCGCiAGGAGGCGCGGCTOCAOCAGACOGACGCMCGC 
CGAGCTGAAGGCGCTOTCGAOCCGCCAGTCCGTGAACCGGCCCCAAAAGGGCGA 
GCTGTCGTTCCGGCAGTCGCCGACCT 1'1 CAGGACTGCTTCCCTOGCTCGGAGAAG 
TOCTACCGCGAGGTGOAGCACGATGOCAAGACGCTCAAGGMCC r 1 1'1 CGCCGG 
GTOCACCTGCAGGACGACAACGGCCATTTCGACCTGTACGACACCTCTGGCCCCC 
AOGGCGTGA ACCCCCGCGAGGGTCTGCCCAAGATCCCiCTCCTCCTGOOTGG AOC 
CGCGCGAGGCGCGGGGCGACAAGGTGCAAACGCAGCAGTACTACGCCA AGCA A 
GGCATCATCACCGAGGAGATGGCCTTCTGCGCTGCGCGCGAGCGCATGGACCCC 
GAGETCATCCGGTCTGAGGTGGCCCGOGGTCGGGCCATCATCCGMCGAACAAO 
CGCCATCTGGAGCTGGAGCCOACCGTCGTOGGCCGCAACTITCTGGTCAAGGTGA 
ACGCCAACATCGGCAACTCTOCGGTCAGCTCGAGCATCGAGGAGGAGGTGGAGA 
AGCTOCAGTGGAGCACCATCTOGGGTGCCGACACGGCCATGGACCTGAGCACCG 
GCAACAACATCCACGAGACGCGCGAGTGGGTGATGCGCAACAGCCCGOTCCCTO 
TGGGTACGGTCCCTATCTACCAGTGCCTGGA GAAGGCGGGCGGCATCGTGGAGA 
ACATCACCTGOGAGCTGTECCGGGAGACGCTGATCCiAGCAGGCCGAGCAGGGCG 
TCGACTACTTTACCATCCACGCGGGGETCCTGCTCCGCTA CATCCCCCTGACGGC 
GAACCGCGTCACCGGCATCGTCAGCCGCOGCGGCTCTATCCATGCCAAGGTCTGC 
CTGCMGACCACACCGAGAACTTC,GCCTACATGCACTGGGACGAGATCCTGGAC 
ATCTGCGCCCACITACGACATCACCCTOTCOATCOGCGACGOCCTGCGCCCCGGCT 
c cGCGGA CGCCA c 	GC 	c GTFTGCTOACiCTGAAGACCCAGGGCG 
AGCTGACCCCiCCGCGCCTOGGCGAAGGACGTOCAGGTGATGAACGAGGGTCCCG 
GCCATUFGCCGCTGCACAAGATCCCCGAGAACATGGAGAAGCAGCTGGACTGGT 
GCAGCGAGOCGCCCTTCTACACGCTCGGCCCCCMGCGACGGACATCGCOCCMC 
OTACGACCACATCACCTCCGCGATC GGCGCCGCCACGATCGOCGCOCTGOGCIAC 
CGCGCTOCTGRIITACGTGACCCCGAAGGAGCACCTGGGCCTCCCCGATCGCGAC 
GACCITGAAGGCCGGGGTGATCGCCTACAAGATCGCGGCGCAC GC GGCTGAC CTG 
OCGAAGGGTCACCCCTACGCTCAGGAGTGOGATAACGCCCICTCTAAGGCGCGC 
TECGAOTTCCOGTGGTACGACCAMTCCACCTGTCGCTOGACCCCOTCACCOCCC 
GCCTOTTCCATGACGCGACCCTGCCGCAGGAGCCCGCCAAGACCOCCCACTICFG 
CICCATGTOCOGCCCCAAGTTCTOCTCCATGCAGATCACCCAGGACCTCCGCGAG 
TACGCCAAGAACCATCAAATCIGAGGACiGACGAGGCGATCCAAACCGGCATGOCC 
GAGATGTCCGAGCAOTTCA A GAGCATCGGCGCGGAGGTCTACCTCGACGAGGCG 
GTGCTGGAGCACGCGTAACAATTGAAGCAGCAGCAGCTCGGATACiTATCGACAC 
ACcerGGACGCTOOTCGTETGATGGACTGTITGCCGCCACACTTGCTGCCTTGACC 
TGTGAATATCCCTGCCGCTITTATCAAACAGCCFCAGTGTCiTTIGATCTIOTGTGT 
ACGCGCTITTGCGAGTTGCTAGCTGCTTGIGCTATFICiCGAATACCACCCCCAGC 
ATCCCCITCCGFCG 1 1 TCATATCGCTTGCATCCCAACCGCAACITATCTACGCTGT 
CCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTG 
GTTTOGGCTCCGCCTGTATTC,TCCTGGTACTGCA ACCTGTAAACCAOCAC'FGCAA 
TGCTGATGCACGGGAAGTAGTGOGATOGGAACACAAATGGAAAGC 	11 GAGCTCA 
GAATAGTATCGGGTGATOCGAAGTCAGAACCAGGCAGGGCCTGTCOCCTGAGGT 
GGCAACGATGGGAAGCAATCAATCTGOGTACAGTCCiTCCGCACGATCCCGTOAT 
CTCCCCCACCOACACCTATCCCCGCCCATCCCGOCCCACCCTITCAGTCCCCTCAG 
CA TGCATTOTGCACCGCGACAAAGCATGTCTGCTCGTGCACTGGTTCAGGCCACG 
GCGCACCGAGTCCTC GCCCTTCGCAGAGTGATCACCCTCCCCGGAACCAGCCACG 
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CTCGCTGCTEICGOOCCOATCAGCCGCGCOCACTCCCTGC,AACTAGGOACAACTCA 
GOCAACCACGCOCCTCACAAGCATGOCCGCCGTOGCATCCAACCCGCTCGTGAC 
GOTGOGTGCOCAAGTGCCAGGGGCCTCOTCGTCACGOCGTOCATCCTCCIAGGGA 
TOCCIATCCOGCAACTATATGTCGTTTATCTCCCCACCAATCACAGGATGAGCCCC 
TGICTAGA 

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

ACTAGTATGGCC ACCGCATCCAC'FITCTCGCiCGTTCAATOCCCGCMCGOC GACC 
TGCOTCGCTCGOCGGGCTC(XIGOCCCCGOCOCCCAOCGAGGCCCCTCCCCGTGCG 
CGGOCGCGCCGCGATCOCCGCTCCCGAGCGGCTGOACTACCTCGACAACOCGOA 
GGAGGCOCGCiCTGCAOCAGACGOACOCCITCGCCGAGCTGAAGGCGCTGTCGAG 
CCCiCCAGTCCGTGAACCGGCCCCAAAAGOGCGAGCTGTCG 	11 CCOG CAGTCGCC 
GACCTITCACiGACTGCTTCCCTGGCTCGOAGAAGTGCTACCGCGAGGTOGAGCAC 
GATGGCAAGA CGCTCAAGGTGCCTT 11 COCCGGGIOCACCTOCAGOACGACAAC 
GliCCATITCGACCTOTACGACACCTCTOGCCCCCA GOOCGTGAACCCCCGCGAGO 
CITCTOCCCAAGATCCGCTCCFCCTOGGTGGAGCCOCGCGAGGCGCGOGGCGACA 
AGGTGC AAACGCAGCAGTACTACOCCA AOC A A GGCATCATCACCGAGGAGATGO 
CCTICTGCOCTOCOCOCGAGCOCATOGACCCCOA OFTCATCCOGTCTGAGGTGGC 
CCOGGGICCIGGCCATCATCCCTGCGAACAAGCOCCATCTGGAGCTGGAGCCGAC 
COTCGTGGGCCGCAACTITCTGGICAAGGTOAACGCCAACATCGGCAACTCTGCG 
GTCAGCTCGAGCATCGA OGAGGAGGTOGAGAAGCTGCAGTCiGAGCACCATCTOG 
GOTGCCOACACGGCCNIGGA CCTGAGCACCGGCAA 	CAC 	c CGCGC 
GAGTeCiGTGATGCGCAACAOCCCGGICCCTOTGGOTACGGTCCCTATCTACCAGT 
GCCTGGAGAAGOCOGGCGOCATCGTGGAGAACATCACCIOGGAGCTOTICCGOG 
AGACGCTGATCGAGCAGOCCGAGCAGGGCGTCOACTACTITACCATCCACGCOG 
GGGTCCTGCTCCGCTACATCCCCCTGACGGCGAACCGCGTCACCGGCATCGTCAG 
CCOCGGCGOCTCTATCCATOCCAAGCTCTGCCIGCTGGACCACA CCGAGAACTTC 
GCCTACATOCACTOGGACCiAGATCCTOGACATCTOCGCCCAGTACOACATCACCC 
TOTCGATCCiOCGACGGCCTOCGCCCCGGCTGCATCGCGOACGCCAACGACGCTO 
CCCAGTTTGCTGAGCTGAAGACCCAGGGCGAGCTGACCCGCCGCGCCTGGGCGA 
AGGACGTOCAGGTGATGAACGAGOOTCCCGOCCATOTOCCGCTOCACAAGATCC 
CCGAGAACATGGAGAAOCAOCTGOACTGGTGCAOCGAGGCGCCCTICTACACGC 
TCGGCCCCCTGOCGACOGACATCGCGCCTGCGTACOACCACATCACCTCCGCGAT 
COGCOCCGCCACOATCGGCGCGCTOGOCiACCGCOCTOCTGTGTTACGTGACCCC 
GAAGGAGCACCTGGGCCTCCCCGATCGCOACGACGTGAAGOCCCieGGTGATCGC 
CTACAAGATCOCGOCOCACGCGOCTGACCTGOCGAAGOGTCACCCCTACGCTCA 
OGAGIOGGATAACOCCCTCTCTAAGOCGCOCITCGAGTTCCGOTGOTACGACCA 
OTTCCACCTEITCGCTOGACCCCOTCACCGCCCGCCIEGTTCCATGACGCGACCCTG 
CCOCAGGAGCCCGCCAAGACCGCCCACTTCTGCTCCATGIGCGOCCCCAAGTICT 
GCTCCATGCAGATCACCCAGGACCTCCGCGAGTACOCCAAGAACCATCAAATGG 
AGGAGGACGAGOCGATCCAAACCGGCATGOCCGAGATGFCCGAGCAG 1'1 CAAGA 
OCATCOGCGCOGAGGTCTACCICGACGAGOCGGTOCTGOACCACGCOTAACAAT 
TO 

SEQ ID NO: 132 
Chlorella protothecoides actin promoter/5 um 
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ACTAGAGAGT 1 . AGGTCCACICGTCCGTGGGGGGOGACOGGCTGGGAOCTIGGGC 
CGGGAAGGGCAAGACGATGCAGTCCCTCTGGGGAGTCACAGCCGACTOTGIGTG 
TTGCACT0TGCGOCCCGCAGCACTCACACGCAAAATGCCTGGCCGACAGGCAGG 
CCCTGFCCAGTGCAACATCCACGGTCCC1CICATCAGGCTCACCTTOCIVA ri GAC 
ATAACGGAATGCGTACCGCTCTTTCAGATCTGTCCATCCAGAGAGGGGAGCAGG 
CFCCCCACCGACGCTGTCAAACTTGCTICCMCCCAACCGAAAACATTATTGTTT 
GAGGGGGOGGOGOGGGGGGCAGATTOCATGGCGGGATATCTCGTGAGGAACAT 
CACTGGGACACTGTGGAACACAGTGAGTGCAGTATGCAGAGCATGTATGCTAGG 
GCiTCAGCGCAGGAAGGGGGCCTTTCCCAGTCTCCCATGCCACTGCACCGTATCCA 
CGACTCACCAGGACCAGCTTCTTGATCGGCTFCCGCTCCCGTGGACACCAGTGTG 
TACiCCTCTOGACICCAGGTATGCGTGCACCGCAAAGGCCAGCCGATCGTGCCGAT 
'TCCTGGGGTGGAGGATATGAGTCAGCCAACTTGGGGCTCAGAGTOCACACTGOG 
GCACGATACGAAACAACATCTACACCGTGTCCTCCATGCTGACACACCACAGOT 
CGCTCCACCTGAATGTGGGCGCATGGGCCCGAATCACAGCCAATGTCGCTGCTGC 
CATAATGTGATCCAGACCCTCTCCGCCCAGATGCCGAGCGGATCGIGGOCGCTGA 
ATAGATTCCRATTFCGATCACTEFTIGGGTCC 	1 1TCCVITTCGTCTCGGATGCGCG 
TCTCGAAACAGGCTGCGTC00GC 1°1TCC-1GATCCETTTTGCTCCCTCCGTCACCATC 
CTGCGCGCGGGCAAGTTGCTTGACCCTGGGCTGGTACCAGGGTTGGAGGGTA 11 A 
CCGCGTCAGGCCATTCCCAGCCCGGA rrcAA 1'1 CAAAGTereGGCCACCACCCTC 
CGCCGCTCTGTCTGATCACTCCACATTCGT0CATACACTACGITCAAGTCCTGATC 
CAGGCGTEITCFCGGOACAAGGTGTGCTTGAGITTGAATCTCAAGOACCCACTCCA 
GCACAGCTGCTGG 11 CiACCCCOCCCTCGCAA 

SEQ ID NO: 133 
Chlorella protothecoides EF1A 3' um 

ACGGAGCGTCGTGCGGGAGGGAGMTGCCGAGCCIGGGAGTCCCGGTCTGTGCGA 
GGCCCGGCAGCTGAC GCTGGCGAGCCGTA CGCCCCCi AG GGFCCECCIECCCTGC 
AC CCTCTTCCCMCCCTCTGACOGCCGCGCCTGITIVTTGCATGTTCAG CGAC 

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

GCTCTTCGCCGCCGCCACTCCTGCTCGAGCGCGCCCGCGCGTGCGCCGCCAGCGC 
CTTGGCCTTTTCCiCCGCGCTCGTGCGCGTCGCTGATGTCCATCACCAGGTCCATG 
AGGTCMCCTTGCGCCGGCTGAGCCACTGCTTCOTCCCRIGCGGCCAAGAGGAGC 
ATGAGGGAGGACTCCTGGTCCAGGGTCCTGACGTGGTCGCGGCTCTGGGAGCCiG 
GCCAGCATCATCTGGCTCTGCCGCACCGAGGCCGCCTCCAACTGGTCCTCCAGCA 
GCCGCAGTCGCCGCCGACCCTGGCAGAGGAAGACAGGTGAGGGGGGTATGAATT 
GTACAGAACAACC ACGAGCCTTGTCTAGGCAGAATCCCTACCAGTC ATGGCTITA 
CCTGGATGACGGCCTGCGAACAGCTGTCCAOCGACCCTCGCMCCGCCOCTFCTC 
CCGCACGCTTCTTTCCAGCACCGTGATGGCGCGAGCCAGCGCCGCACGCTGGCGC 
TGCGCTTCGCCGATCTGAGGACAGTCGGGGAACTCTGATCAGTCTAAACCCCCIT 
GCGCG 1'1 AGTGTTGCCATCCTTTGCAGAC,CGGTGAGAGCCGACTTGTIGTGCOCC 
ACCCCCCACACCACCTCCTCCCAGACCAA 	1:1 CTGTCACC 	11 TTTGGCGAAGGCAT 
CGGCCTCGGCCTGCAGAGAGGACAGCAGTGCCCAGCCGCTOGGGGITGOCGGAT 
GCACGCTCACiGTACCCTTTCFMCGCTATOACACTICCACCAAAACEGTAGGGCGC1 
GCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTICGACCCCCC 
GAACiCTCCITCGGGGCTGCATGGGCGCFCCGATGCCGCTCCAGGGCGAGCGCIGT 
1 	1 AANFAGCCAGGCCCCCGATTGCAAAGACATTNTAGCGAGCTACCAAAGCCAl 
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ATTCAAACACCTAGATCACTACCAC 1 . CTACACAGGCCACTOGAGCTIGTGATOG 
CACTCCOCTAAGGOGGCGCCFCTTCCTCTTCGTTICAGTCACAA CCCOCAAACIC 
TAG AATATCAATGATCGAGCAGGACGOCETCCACGCCGGCTOCCOCOCCOCCTO 
GOTOGAGCGCCIEFICOGCTACGACTOGGCCCAGCAGACCATCGOCTGCTCCCiA 
CGCCGCCGTOTTCCGCCTOFCCGCCCAGGOCCOCCCCGTGCTMICGTCrAAGACC 
GACCTOTCCOGCOCCCTGAACGAOCTOCAGGACGAGGCCGCCCOCCTOICCTGO 
CTOGCCACCACCGGCOTGCCCIGCGCCGCCGTOCTOGACGTGG'17GACCGAGGCC, 
OGCCOCGACTOOCTOCTGOTGGGCGAGGMCCCGGCCAGGACCTOCTOTOCTCCC 
ACCTOGCCOCCOCCGAGAAGOTOTCCATCATGOCCOACOCCATOCGCCOCCTOC 
ACACCCTOGACCOCGCCACCIOCCCMCGACCACCAGGCCAAOCACCGCATCGA 
OCOCOCCCOCACCCOCATGGAGOCCOGCCTGOTOGACCAGGACGACCTOGACGA 
GGAGCACCAGGOCCTOGCCOCCOCCGAGGIMICGCCCGCGMAAGOCCCGCAT 
CiCCCGACGGCGAGGACCTGGTGGTGACCCACGGCGACGCCTGCCTOCCCAACAT 
CATOGTGOAGAACOGCCGCTIVTCOGGCTTCATCGACTOCOGCCGCCTOGGCOTG 
OCCGACCGCTACCAGGACATCOCCETGOCCACCCGCGACATCOCCCiAGGAGGIO 
GGCGOCGAGTOGGCCOACCOC 1 1 COTGOTOCTOTACGGCATCGCCGCCCCCOACT 
CCCAGCOCATCOCCITCTACCGCCTGCTGGACGAGTTCTICTGACAATMGCAOC 
AOCAGCTCOGATAGTATCCiACACACTCTOGACOCTGOTCGIGTGNrOGACTGITG 
CCOCCACACTIUCTGOCTIGACCTOTGAATATOCCTGCCOCTITITATCAAACAOCC 
TCAGTGTGTTTGATC I'l GTOTGTACOCGCTTITOCGAGTTGCTAGOTGCTIGTOCT 
A 1'1 TGOGAA 1 ACCACCCCCAGCATOCCOTTancurcrcATATCOCTIOCATCCC 
AACCOCAACTTATOTACOCTOTCCTGOTATCCCTCAGCGCTOCTCETGCTOCTGOT 
CACTGCCECTCGCACAGOCTIGGITTOGGCTOCGCGIGTATTGICCTOGTACTGCA 
ACCTGTAAACCAGCACTGCAATOCTGATGCACOGGAAGTAGTGGGATOGGAACA 
CAAATGGAGGATCCACTAGAGAGTITAGOICCAGOOTCCGTGGGGOGGGACGGG 
CTGOGAGCTTGGGCCGGGAAOGOCAAGACGATGCAGTCOCTOTGOGGAOTCACA 
GCCOACTOTGTGTOTTGOACTOTOCGOCCCOCAGCACTCACACOCAAAATO(I;TG 
OCCOACAGGCAGGCCCTGTCCAGTGOAACATCCAOGGTCOCTCTCATCAGGCTCA 
CCITGCTCATTGACATAACOGAATGOOTACCGCTCTITCAGATCTOTCCATCCAO 
AGAGGGGAGCAGGCMCCCACCGACGCTOTCAAACTIOCTICCTOCCCAACCGA 
AAACATTATTOTITGAGGGGGGGGGOGOGGGGGCAGNITGCATGGCOGGATATC 
TCOTGAGGAACATCACTGGOACACTOTOGAACACAGTOAGTOCAGTATGCA GAG 
CATOTATGCTAGOGOTCAGCOCAGGAAGGGGGCMTCCCAGMTCCCATGCCAC 
TOCACCGTATCCACGACTCACCAGGACCAGCTICTTGATCGOCYTCCOCTCCCOT 
GGACACCAGMTGTAGCCTCTGGACTOCAGGIATOCGTGCACCGCAAAGGCCAG 
COGATCGMCCOATTOCTGGGGTGOAGGATATGAGTCAGCCAAMOGGOCTCA 
GAGTOCACACTOGGOCACGATACGAAACAACATCTACACCGTOTOCTOCATOCT 
GACACACCACAOCTICOCTOCACCTGAATOTGGGCGCATGGGCCCOAATCACAG 
CCANIGTCOCTOCTOCCATAATOTGATCCAGACCCITCTCCGCCCAGATOCCGAGC 
GGATCGTGGGCGCTGAATAGATTCCTGTTTCGATCACTGTI'lGaaccrrrccm 
TCOTCTCGGATGCGCOTCTCGAAACAGGCTGOOTCOGGCITTCGGATCCCITITG 
CMCCTOCOTCACCATCCMCGCOCOGGCAAGETOCITTGACCCIGGGCTGOTACC 
AGOG 1.1 OGAGGUIATTACCGCOIGAGOCCATTOCCAGCCCOGATTCAATTCAAAG 
TOTGGGCCACCACCCTCCGCCOCTOTOFCTGATCACTCCACATTCGTGCATACACT 
ACGTTCAAGTOG1TGATCCAGGCOTOTCFCGOGACAAGGTEMCITGAGTITGAAT 
CTCAAGGACCCACFCCAOCACAOCTOCTOOTTGACCCCOCCGICGCAAACTAGTA 
TOGCCACCOCATCCACTTTCTCOGOOTTCAATGOCCGCMCGGCOACCTOCOTOG 
CTCGGCGGGCTCCGGGCCCCOGCGCCCAOCGAGGCCOCTCCCCOMCGOGGGCG 
COCCOTCCAGGCCGCOGCCACCCGCTTCAAGAAGGAGACOACGACCACCCGCGC 
CACOCTOACGTTCGACCCCCCCACGACCAACICCOAGCGCGCCAAOCAGCGCAA 
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GCACACCATCGACCCCTCCTCCCCCGACTTCCAGCCCATCCCCTCCTTCGAGGAG 
TGCTTCCCCAAGTCCACGAAGGAGCACAAGGAGGTGCITGCACGAGGAGTCCGGC 
CACGTCCTGAAGGTGCCCTTCCOCCGCGTGCACCTGTCCGGCGOCGAGCCCOCCT 
TCGACAACTACGACACGTCCGGCCCCCAGAACGTCAACGCCCACATCCiGCCTGG 
c n GCTGCGC n c GGATCGACCGCCOCGAGAAGCMGGC ACGCCCCGCT 
ACACGCAGARITACTACGCGAAGCAGGGCATCATCACGGAGGAGNIGGIGTACT 
CiCGCGACGCGCGAGAAOCIGGACCCCGAG 	11 CGTCCOCTCCGAGGTCGCGCCIGO 
GCCGCGCCATCATCCCCTCCAACAAGAAGCACCTOGAGCTOGAGCCCATGATCG 
TUGGCCOCAAOTTCCTGOTGAAGGTGAACGCOAACATCGOCAACTCCGCCGTOG 
CCTCCTCCATCOAGOAGGAOGTCTACAAGGTOCAOTGGGCCACCATGTGGGGCG 
CCGACACCATCATGOACCTGICCACGGGCCGCCACATCCACGAGACGCGCGAGT 
GGATCCTGCGCAACTCCGCGOTCCCCOTOGOCACCOTCCCCATCTACCAGGCGCT 
GGAGAAGGTGOACGOCATCOCOGAGAACCIGAACTOGGAGGTGTICCGCGAGAC 
GCTGATCGAGCAGGCCGAGCAGGGCGTGGACTACTTCACGATCCACGCGGGCGF 
GCMCMCGCTACATCCCCCTGACCGCCAAOCOCCTGACGGGCATCGTGTCCCOC 
GGCGGCFCCATCCACGCCIAAGTGCiTGCCTGOCCIACCACAAGGAGAACTTCGCC 
TACGAGCACTGGGACGACATCCTGGACATCTGCAACCAGTACGACGTCGCCCTGT 
CCATCGGCGACGGCCTGCGCCCCGGCTCCATCTACGACGCCAACGACACGGCCC 
AGTTCGCCGAGCTGCTGACCCAGGGCGAGCTGACGCCiCCGCGCGTGGGAGAAGG 
ACGTGCAGOTGATGAACGAGGGCCCCGGCCACGTGCCCATGCACAAGATCCCCO 
AGAACATOCAGAAGCAGCTGGAGTGGTGCAACGAGGCOCCCTTCTACACCCTGO 
GCCCCCTGACGACCGACATCGCGCCCGGCTACGACCACATCACCTCCGCCATCGG 
CGCGGCCAACATCOGCOCCCTOGGCACCGCCCTOCTOTGCTACGIGACGCCCAA 
GOACCACETGOGCCIGCCCAACCGCGACGACOTGAAGOCGGGCGTCATCGCCTA 
CAAGATCGCCGCCCACGCGGCCGACCTGGCCAAGCAGCACCCCCACOCCCAGGC 
GTGGGACGACGCGCTGTCCAAGOCGCGCTICGAGTTCCOCTGOATGOACCAGITC 
OCGCFGTCCCTGGACCCCATGACGGCGATGTCCTTCCACGACGAGACGCTGCCCG 
CGGACGGCGCGAAGGTCGCCCACTICTGETCCATOTGCGGCCCCAAGITCTGCTC 
CATGAAGATCACGGAGGACATCCGCAAGTACGCCGAGGAGAACGGCTACGGCTC 
CGCCGAGGAGGCCATCCGCCAGGOCATGGACGCCATGTCCGAGGAGTTCAACAT 
CGCCAAGAAGACGATCTCCGGCGACiCAGCACGGCGAGGTCGGCGGCGAGATCTA 
CCTGCCCGAGFCCTACGTCAAGGCCGCGCAGAAGTGATACGTACTCGAGACCIGA 
GCGTCCiTGCGGGAGGGAGTGTGCCGAGCGGGGAGTCCCGGTCTGTGCGAGGCCC 
GGCAGCTGACGCTGGCGAGCCGTACGCCCCGAGGGTCCCCCTCCCCTGCACCCTC 
TTCCCCTTCCCTCTGACGGCCGCGCCTencrrGCATGTrCAGCGACGAGCTCTIV1 
TMCCACiAAGGAGTTGCTCCITGAGCCIFTICArrerCAOCCICGATAACCICCAA 
AGCCGCTCTAATTGTGGAGGOGGITCGAATITAAAAGCITGOAATGTTGGYFCGT 
GCGTCTGGAACAAGCCCAGACTTGITGCTCACTGGGAAAAGGACCATCAGGICC 
AAAAAACYRiCCOCTCAAACCGCGTACCFCTGCTTICGCGCAATCTOCCCTGTTO 
AAATCGCCACCACATTCATATTGTGACGCITGAGCAGTCTGTAATTGCCTCAGAA 
TGTGGAATCATCTGCCCCCTGTGCGAGCCCATGCCAGGCATGTCGCGGGCOAGG 
ACACCCGCCACTCGTACAOCAGACCATTATGCTACCICACAATAGTTCATAACAG 
TOACCATATTTCTCGAAGCTCCCCAACGAGCACCFCCNFGCTCTGAGTOOCCACC 
CCCCGGCCCTOGTGC [1 GCGGAGGGCAGGTCAACCGGCATGGGOCTACCGAAAT 
CCCCGACCGGATCCCACCACCCCCGCGATGGGAAGAATCTCTCCCCGGGATGTG 
GGCCCACCACCAGCACAACCTGCTGGCCCAGGCGAGCGTCAAACCATACCACAC 
AAATKEcCTTOGCATCGGCCuroAATTec rt cTGCCGCTCFOCTACCCGGTGGFTC 
TOTCCOAAGCAGGGGTTGCTAGGGATCGCTCCGAGTCCGCAAACCCITGTCGCGT 
GOCGGGGCTTEITCGAGCTTGAAGAGC 
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SEQ ID NO: 135 
Codon-optimized A. thaliana Tmc with C. protothecoides transit peptide 

ATGOCCACCOCATCCACITICTCOGCGITCAATOCCCOCTGCGOCGACCRICGIC 
GCTCGOCOGGCTCCOGGCCCCOGCGCCCAGCGAGGCCCCTCCCCGTOCGCGOGC 
GCGCCGTCCAGGCCGCOGCCACCCOCTICAAGAAGGAGACGACCACCACCCOCG 
CCACGCTGACCHICGACCCCCCCACGACCAACTCCGAGCGCOCCAAGCAGCOCA 
ACCACACCATCGACCCCICCICCCCCGACTITCCAGCCCATCCCCTCCTTCGAGGA 
GTOCITCCCCAAGICCACGAAGGAGCACAAGGAGGTOGTOCACGAGGAGTCCOG 
CCACGTCCFGAAGGTOCCCTICCGCCOCGTOCACCTOICCGGCGCCOAGCCCOCC 
11 CGACAACTACGACACGTCCOCiCCCCCAGAACGTCAACGCCCACNFCGO CC 1-0 
GCGAAGCTOCGCAAGGAGTOGATCGACCOCCGCGAGAAGCTOGGCACGCCCEGC 
TACACGCAGATOTACTACGCGAACCACiGGCATCATCACCGAGGAGATOCTOTAC 
TOCGCGACGCGCGAGAAGCTOGACCCCGAGITCOTCCOCTCCOACiGTCGCGCGO 
GOCCOCOCCATCATCCCCTCCAACAAGAACCACCTOGAGCMGAGCCCATGATC 
GTGOGCCOCAAGYFCCMCITGAAGGTGAACGCGAACATCGOCAACTICCGCCGTO 
OCCTCCTCCATCGAGGAGGAGGFCTACAAGGTOCAGTOGGCCACCATOTOGGGC 
OCCOACACCATCATGOACCMTCCACCGC3CCCiCCACATCCACGAGACGCCiCGAG 
TOGATCCTOCOCAACTCCGCGOTCCCCGTOGGCACCOTCCCCATETACCAGOCGC 
TGOAGAAGGTOGACCGCATCGCOGAGAACCTGAACTOGGAGGIGTTCCGCGAGA 
COCTGATCGAGCAGGCCGAGCAGOGCGTG(liACTACTFCACGATCCACCCOGGCG 
TOCTOCTGCGCTACATCCCCCTGACCGCCAAGCOCCTGACOGGCATCGTOTCCCG 
CGOCCOCTCCATCCACQCGAAGTGGTGCCTGOCCTACCACAAGGAGAACTECGC 
CTACGACCACTOGGACGACATCCTOGACATCTOCAACCAGTACGACGTCGCCCT 
OTCCATCGCCGACGOCCTOCOCCCCGOCTCC.ATCTACGACGCCAACGACACOGC 
CCAMCGCCGAGCTOCTGACCCAGGGCGAGCTGACGCGCCCiCOCGTOGGAGAA 
GGACGTOCAGGTGATGAMXIAGGOCCCCGOCCACGTOCCCATOCACAAGATCCC 
CGAGAACATOCAGAAGCAGCTOGAGTOGTOCAACGAGGCOCCCTECFACACCCT 
OGGCCCECTGACGACCGACATCGCOCCCOGCTACGACCACATCACCTCCGCCATC 
GOCGCGOCCAACATCOCICOCCCTOGGCACCEICCCTUCTOTOCTACGTGACGCCC 
AAGGAGCACCTOGGCCTOCCCAACCGCGACGACGTGAAGGCOGGCGICATCOCC 
TACAAGATCGCCOCCCACGCGOCCOACCTGOCCAAGCAGCACCCCCACGCCCAG 
GCGTOGOACOACGCGCTGTCCAAGGCGCGCTTCGAGTTCCGCTOGATGOACCAG 
IICGCGCTOTCCCTOGACCCCATGACGOCGATOTCCITCCACCIACGAGACGCTGC 
CCOCOGACCOCGCCAAGGTCGCCCACTTCTOCTCCATGTOCOGCCCCAAGTTCTO 
CTCCATGAAGATCACCiCiAGGACATCCOCAAGTACGCCGAGGAGAACGOCTACGO 
CFCCOCCOACiGAGGCCATCCOCCAGGGCATGCiACGCCATOTCCGAGGAGTTCAA 
CATCOCCAAGAAGACGATCTCCOGCGAGCAGCACGOCGAGOTCGOCOCiCGAGAT 
CTACCTOCCCGACOCCTACCiTCAAGGCCOCGCAGAAGTGA 

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

MAAS VIICTLMSVVCNNKNHSARPKITNSSLITGEDVVVQAAATREKKEITITRATI., 
TEDPPTTNSERAKORKOODPSSPDFQPIPSFEECFPKSTKEHKEVVBEESGOVLKVPF 
RRVIILSOGEPAFONYOTSGPQNVNAHIGLAKLRKEWIDRREKLGTPRYTOMYYAKQ 
onFEEMLYCATREKLDPEINRSEVARGRAIIPSNKKHLELEPMIVCiRKFLVKVNANIG 
NSAVASSIEEEVYKVOWATMWOADTIMDLSTGRIIIHETREWILRNSAVPVGTVPIYO 
ALEKVOGIAENLNWEVFRETLIEQAEQGVDYFTIHAGVILRYIPLTAKRLTGIVSRGO 
SIFIAMCLAYHKENFAYERWODILDICNQYDVALSIGDGERPCSIYDANDTAQIPAEL 
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LTQGELTRRAWEKDVQVMNEGPGHVPMIIKIPENMQKQEEWCNEAPFYTLOPETTD 
IAPOYDNITSAIGAANIGAEGTALECYVTPKEHLGEPNRDDVKAGVIAYKIAAHAAD 
LAKQFIPHAQAWDDALSKARFEFRWMDQFALSLDPNITAMSFIIDETEPADGAKVAH 
FCSMCGPKFCSMKITEDIRKYAEENCNGSAEEAIRQGMDAYISEEENIAKKTISGEQH 
GEVGGEIYLPESYVKAAQK 

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

GCTCTTCGCCGCCGCCACTCCTGCTCGAGCGCGCCCGCGCGTGCGCCGCCAGCGC 
CTTGGCC II TTCGCCGCGCTCGTGCGCGTCGCTGATOTCCATCACCAGGTCCATG 
AGGTCMCCTTGCOCCGGCTGAGCCACTGCTTCGTCCGOOCGGCCAAGAGGAGC 
ATGAGGGAGGACTCCTGGTCCAGGGFCCTGACGTGGTCGCGGCTCTGGGAGCGG 
GCCAGCATCATCTGGCTCTGCCGCACCGAGGCCGCCTC,CAACTGGFCCTCCAOCA 
EiCCGCAGTCGCCGCCGACCCTGOCAGAGGAAGACAGGTGAGGOGGGTATGAATT 
GTACAGAACAACCACGAGCCTTGlirrAGGCAGAATCCCTACCAGTCATGGCT/TA 
CCTOGATGACGGCCTGCGAACAGCTGTCCAGCGACCCTCOCTGCCOCCOCTICTC 
CCGCACGCTTCTITCCAGCACCOTGATGGCGCGAGCCAGCGCCGCACGCTGOCGC 
TGCGCTTCGCCGATCTGAGGACAGTCGGGGAACTCTGATCAGTCTAAACCCCCTT 
GCGC0 1'1 AGTGTTOCCATCCITTGCA GACCGOTGAGAGCCGACTIIITTGTGCGCC 
ACCCCCCACACCACCTCCTCCCAGACCAATTCT0TCACCTTrrtGGCGAAGGCAT 
CGGCCTCCiOCCTOCAGAGAGGACAGCAGTOCCCAGCCGCTGGGGG 	Fl GGCGGAT 
GCACGCTCAGGTACCCTTECITGCGCTATGACACTTCCAGCAAAAGGTAGGGCGG 
OCTGCGAGACGGCTTCCCOGCGCTGCATGCAACACCGATGATGCTTCGACCCCCC 
GAAGCTCCITCGGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGT 
TrAAATAGCCAGGCCCCCGATIOCAAAGACATTATAGCGAGCFACCAAAGCCAT 
ATTCAAACACCTAGATCACTACCAC Ft CTACACAGGCCACTCGAGCTTGTGATCG 
CACTCCGCTAAGGGGGCGCC I CT FCC I C 1TCG rl TCAGTCACAACCCGCAAACTC 
TAGAATATCAATGATCGAGCAGGACGGCCTCCACGCCGGCTCCCCCGCCGCCTG 
GGTGGAGCGCCTGTTCGGCTACGACTGGGCCCAGCAGACCATCOGCTGCTCCOA 
CGCCGCCGTGTTCCGCCTGTCCGCCCAGGGCCGCCCCGTGCTGTFCGTGAAGACC 
GACCTUTCCGGCGCCCTGAACGAGCTGCAGC1ACGAGGCCGCCCGCCTGTCCTOG 
CTOGCCACCACCGGCGIGCCCTOCGCCGCCGTGCTGGACGTOGTGACCGAGGCC 
GGCCGCGACTGGCTGCTOCTOGGCGAGGTGCCCGGCCAGGACCTGCTGTCCTCCC 
ACCTGOCCCCCGCCGAGAAGGTGTCCATCATGGCCGACGCCATGCGCCGCCTGC 
ACACCCTGGACCCCGCCACCTGCCCCTTCGACCACCAGGCCAAGCACCGCATCGA 
GCGCGCCCGCACCCGCATGGAGGCCOOCCTGGTGGACCAGGACGACCTGGACCiA 
GGAGCACCAGGGCCTGGCCCCCGCCGAGCTG 1'1 COCCCOCCTGAAGGCCCGCAT 
GCCCGACGGCGAGGACCTGGTGGTGACCCACGGCGA CGCCTGCCTGCCCAACAT 
CATGGTOGAGAACGGCCGCTICTCCGCCITCATCGACTGCGGCCGCCTOGGCGTG 
GCCGACCGCTACCAGGACATCGCCCTGGCCACCCGCGACATCGCCGAGGAGCTG 
GOCGGCGAGTGOOCCGACCGCTTCCTGGTOCTGFACGGCATCGCCGCCCCCGACT 
CCCAGCGCATCGCCTTCTACCGCCTGCTGGACGAGTTCTTCTOACAA ri GGCAGC 
AGCAGCTCGGATAGTATCOACACACTCTOGACGCTOGTCOTGTGATGGACTGITG 
CCGCCACACTIGCTGCCTTGACCTGTGAATATCCCTGCCOCTTTTATCAAACAGCC 
TCAG IG 10 I' TTGATCTTOTGTGTACGCOCTITTOCGAGTTGCTAGCTGOIGTGCT 
ATTTGCOAATACCACCCCCAGCATCCCCTTCCCTCGTT1 CA IATCGCTTGCATCCC 
AACCGCAACTTATCTACOCTGTCCTGCTATCCCTCAGCGCTGCTCCTOCTCCTGCT 
CACTGCCCCTCGCACAGCC 1'1 GG'FITIGGGCTCCGCCTGTATTCTCCTGGTACTGCA 
ACCTGTAAACCAGCACTGCAATOCTGATGCACGGGAAGTAGTGOGATOGGAACA 
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CAAATGGAGGATCCACTAGAGAG 1 iTAGGTCCAGCGTCCGTGGGGGGGGACGGG 
CTGOGAGCTIGGGCCGGGAAGGGCAAGACGATGCAGTCCCTCTOGOGAGTCACA 
GCCGACTEMTaf GTTGCACTGTGCGGCCCGCAGCACTCACACGCAAAATGCCTG 
GCCGACAGGCAGGCCCTGTCCAGTGCAACATCCACGGTCCCTCTCATCAGGCTCA 
CCTTGCTCATTGACATAACGGAATGCGTACCGCTCTTTCAGATCTGTCCATCCAG 
AGAGGOGAGCAGGCTCCCCACCGACGCTGTCAAACTTGCTTCCTGCCCAACCGA 
AAACATTATTOTTTGAGGGGGGGGGGGGGGGGGCAGATIOCATGGCGGGATATC 
TCGTGAGGAACATCACTGGGACACTGTGOAACACAGIGAGRICAGTATGCAGAG 
CATUTATGCTAGGGGTCAGCGCAGOAAGGGGGCCTTTCCCAGTCTCCCATGCCAC 
TGCACCGTATCCACGACTCACCAGGACCAGCTTCTTGATCOGMCCGCTCCCOT 
GGACACCAGTGTGTAGCCTCTGGACTCCAGGTATGCGTGCACCOCAAAGGCCAG 
CCGATCGTGCCGATTCCTGGOGTGGAGGATATGAGTCAGCCAACTTGGGGCTCA 
GAGTGCACACTGGGGCACGATACGAAACAACATCFACACCGMTCCTCCATGCT 
GACACACCACAGGITCGCTCCACCTGAATGTGGGCGCATOGGCCCGAATCACAG 
CCAATGTCGCTGGIGCCATAATCITGATCCAGACCCTCTCCGCCCACiATGCCGAGC 
GGATCGTGGGCGCTGAATAGATTCCTGTTTCGATCACTGTTTGGGTCCT Ft CCTFT 
TCGTCTCGGATGCGCOTCTCGAAACAGOCTGCGTCGGGCTITCGGATCCC n rm 
CFCCMCCGTCACCATCCTOCGCGCGGGCAAGTTGCTTGACCCTGGGCTGGTACC 
AGGGTIGGAGGGTATTACCGCGTCAGGCCATTCCCAGCCCGGATTCAATICAAAG 
TCTGGGCCACCACCGICCGCCGCTCTUTCTGATCACTCCACATICGTGCATACACT 
ACGTICAAGTCCTGATCCAGOCOTGTCTCGGGACAAGGTGTGCTTGAGTFTGAAT 
CTCAAGGACCCACTCCAGCACAGCTGCTGGTTGACCCCGCCCTCGCAAACTAGTA 
TGGCCACCGCATCCACTTTCTCGGCGTTCAATGCCCGCTGCGGCGACCTGCGTCG 
CICEIGCCIGGCTCCGGGCCCCGGCC3CCCAOCGAGOCCCCTCCCCGTGCGCGGGCG 
CGCCATGCGCACCGCGTGGGICGCCAAGCGCCAGGGCCAGACGAACGTCTCCCA 
GATGCACTACGCGCOCAAGGGCGTGATCACCGAGGAGATOGACTACGTGGCGAA 
GCGCGAGAACCTGCCCGTGGAGCTGATCAAG GACGAGOTGGCGCGGGGCCG CAT 
GATCATCCCCGCCAACATCAACCACACGAACCTGGAGCCCATGGCCATCGGCAT 
CGCCTCCAAGTGCAAGGTCAACGCGAACATCGGCGCGTCCCCCAACTCCTCCAAC 
ATCGACGAGGAGGTGGAGAAGCTGCTGCTGTCCGTGAAGTACGGCGCGGACACG 
CITGATGGACCTGTCCACCGGCGGCGGCGACCITTGACCITGATCCGCACCGCCATC 
ATCAACGCCTCCCCCGTGCCCATCGGCACGGTGCCCATCTACCAGGCCCTGGAGT 
CCGTGCACGGCTCCATCGAGAACCTGACGCCCGACGACTTCCTGCACATCATCGA 
GAAGCACGCCCAGCAGGGCGThiGACTACATGACGATCCACGCGGGCCTGCTGAT 
CGAGTACCTGCCCCTGGTGAAGTCCCGCATCACGGGCATCGTGFCCCGCGGCGGC 
GGCATCATCCiCCAAGTFIGATCiCTGCACCACCACAAGCAGAACCCCCTGTACACG 
CACTICGACGACIATCATCGAGATCTTCAAGAAGTACGACGTGTCCTTCTCCCTGG 
GCGACTCCCIGCGCCCCOGCTGCACCCACGACGCCTCCOACGACGCCCAGCTGIC 
CGAGCTGAACiACCiCTGGGCCAGCTGACGCGCCGCGCCTGGGAGCACGACGTCCA 
GGTCATGGTGGAGGGCCCCGGCCACGTCCCCATCGACCAGATCGAGTTCAACGT 
CAAGAAGCAGATGGAGGAGTOCICCGAGGCCCCCITCTACGTGCTGOGCCCCCT 
GGTCACCGACATCGCGCCCGGCTACGACCACATCACCTCCGCGATCGGCGCCGCC 
ATCGCGGGCTGGCACGGCACCGCGATGCRTTGCTACGTGACGCCCAAGGAGCAC 
CTGGGCCTGCCCAACGCGGAGGACGTGCGCAACGGCCTGATCGCCTACAAGATC 
GCCGCGCACGCCGCGGACATCGCCCGCCACCGCCCCGGCGCGCGCGACCGCGAC 
GACGAGCTGTCCAAGGCGCGCTACAACTFCGACTGGAACCGCCAGTTCGAGCTG 
TCCCTGGACCCCGAGCGCGCGAAGGAGTACCACGACGAGACGCTGCCCGCGGAC 
ATCTACAAGACCGCGGAGTTCTOCTCCATCFMCGGCCCCAAGITCTGCCCCATGC 
AGACCAAGGTEICiACGCCGAGATGCTGGAGGAGCTOGAGGTCTTCCTGGCCAAGG 
ACAAGGAGATGGTGFCCCAGCBCTGATACCTACTCGAGACGGAGCGTCGMCGG 
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GAGGGAGTGTOCCGAGCGGGGAGTCCCGOTCTGTGCGAGGCCCGGCAGCTOACG 
CMCiCGAGCCOTACGCCCCGAGGGTCCCCCTCCCCIGCACCCICTICCCCTICCCT 
CTGACGGCCGCGCCTGTFCTTGCATGTTCAGCCiACGAGCTCTTGTTTTCCAGAAG 
GAGTTOCTCCTTGAGCCITTCATTCTCAGCCTCGATAACCTCCAAAGCCGCTCTAA 
TIGTGGAGGGGCYTTCGAATTTAAAAGCTTOGAATMIGGITTCGTGCGTCTGGAAC 
AAGCCCAGACTIGTIGICTIVAGEGGGAAAAGOACCATCAGCFCCAAAAAACTTGC 
CGCTCAAACCGCGTACCTCTGCMCGCGCAATCTGCCCTGTTGAAATCGCCACC 
ACATTCATATTGTGACGCTTGAGCAGTCTGTAATTGCCTCAGAATGTGGAATCAT 
CMCCCCCTGTOCGAGCCCATGCCAGGCATGFCGCGGGCGAGGACACCCGCCAC 
TCGTACAGCAGACCATTATGCTACCTCACANTAGTICATAACAGTGAC.CATATTT 
CTCGAAGGFCCCCAACGAGCACCTCCATOCTCFGAGTGGCCACCCCCCGGCCCTO 
GTGCTIGCGGAGGGCAGGICAACCGGCATGGGGCTACCGAAATCCCCGACCOGA 
TCCCACCACCCCCGCGATGGGAAGANTGICTCCCCGGGATGTGGGCCCACCACCA 
GCACAACCTGCMCiCCCAGGCGAGCGTCAAACCATACCACACAAATATCCTTGG 
CATCGGCCCTGAATTCETTCTGCCGCTCTGCTACCCGGTGCTICICFCCGAAGCAG 
Gaii cl GCTAGGGATCGCFCCGAGTCCGCAAACCMIGTCGCGTGGCGOGGCTTGT 
'ITCGAGCTTGAAGA GCCTCTAGAGTCGACCTGCAGGCATGCAAGCTIGGCGTAATC 
ATGGTCATAGCTGITTCCTGTGTGAAATTGTTNICCGCTCACAATTCCACACAAC 
ATACGAGCCGGAAGCATAAAGTOTAAAGCCTUGGGIGCCTAATGAGTGAGCTAA 
CTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGT 
GCCAOCTGCATTAATGAATCGGCCAACGCGCGGCiGAGAGGCGCLETTGCGTATTG 
GGCCiCTCTTC 

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

ATGGCCACCGCATCCACTTTCTCGGCGITCAATGCCCGCTGCGGCGACCTOCGTC 
GCTCGGCGGGCTCCOGGCCCCGGCGCCCAGCGAGGCCCCTCCCCGTGCGCGGGC 
GCOCCATGCOCACCGCOTGGETCOCCAAGCGCCAGCiGCCAGACGAACGTCTCCC 
AGATGCACIACGCGCGCAAGGGCGTGATCA.CCGAGGAGATGGACTACGTGGCGA 
AGCGCGAGAACCITGCCCGTGGAGCTGATCAAGGACGAGGFGGCGCGGGGCCGCA 
TGATCATCCCCGCCAACATCAACCACACGAACCTOGAGCCCATGGCCATCGGCAT 
CGCCTCCAAGTGCAAGGICAACGCGAACATCGGCGCGTCCCCCAACTCCTCCAAC 
ATCGACGAGGAGGTGGAGAAGCTGCTGCTGTCCGTGAAGTACGGCGCGGACACG 
GTGATGGACCTGICCACCGGCGGCGGCGACCTGGACGTGATCCGCACCGCCATC 
ATCAACGCCFCCCCCGTGCCCATCGGCACGEMCCCATCTACCAGGCCCTGGAGT 
CCGTGCACGCiCTCCATCOAGAACCTGACGCCCGACGACTTCCTGCACATCATCGA 
GAAGCACGCCCAGCAGGGC017GGACTACATGACGATCCACGCGGGCCTGCTGAT 
CGAGTACCTGCCCCTGGTGAAGTCCCGCATCACGGGCATCGTGTCCCGCGGCGGC 
G0CATCATCGCCAAGTGGATOGEGCACCACCACAAGCAGAACCCCCTGTACACG 
CACITCGACGAGATCATCGAGNICITCAAGAAGTACGACOTOTCCTICTCCCTUG 
GCGACTCCCTGCGCCCCGGCTGCACCCACGACGCCTCCGACGACGCCCAOCTGTC 
CGAGGIGAAGACOCTGGGCCAGCTGACGCGCCGCGCCTGGGAGCACGACGTCCA 
GGFCATGGTGGAGGGCCCCGGCCACGTCCCCATCGACCAGATCGAGITCAACGT 
CAAGAACiCAGATGGAGGAGTGCTCCGACiGCCCCC 	1 1CTACGTGCTGGGCCCCCT 
GGTCACCGACATCOCCiCCCGGCTACGACCACATCACCTCCGCGATCGGCGCCGCC 
ATCOCGGGCTOOCACGGCACCGCGAIGCTOTGCTACGTGACOCCCAAGGAGCAC 
CIGGGCCTGCCCAACGCGGAGGACGTGCGCAACGGCCTGATCGCCTACAAGATC 
OCCGCGCACGCCGCGGACATCGCCCGCCACCCiCCCCGOCGCOCGCOACCGCGAC 
GACGAGCTGFCCAAGGCGCGCTACAACTFICGACTGGAACCGCCAGTTCGAGCIG 
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TCCGTGOACCCCGAGCGCGCGAAGGAGTACCACGACGAGACGCTGCCCOCGOAC 
ATCTACAAGACCGCOGAGTTCTGCTCCATGTOCGGCCCCAAG11CTGCCCCATGC 
A GACCAAGGTGGA C GCC GAGATGCTGGAGGACiCTGGA GGTCTTCCTGGCCA A GG 
ACAAGGAGATOGTOTCCCAGCGCTGA 

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

MRTAWVAKRQGQTNVS WHY ARK OVTIEEMDYVAKRENLEVELIKDEVARGRMII 
PANINHTNLEPMAIGIAS KCKVNANIGASENSSNIDEEVEKELLS VKYGADTVMDLST 
OGODEDVIRTAIINASPVPIGTVPIYQALESVHOSIEM,TEDDELHIIEKHAQQGVDYM 
TIFEAGLITEYLPINKSRITGIVSRGGGIIAKWMERHEEKQNPLYTHEDEHEIFKKYDVSE 
SLODSLREGCTHDASDDAQLSELKTEGQINRRAWIII4DVQVMVEGPGHVPIDQIEEN 
VKKQMEECSEAPPYVEGELVTDIAEGYDHITSAIGAMACiWHGTAMECYVTPKEHLG 
LENAEDVRNOLIA YKIAAHAADIARIIRPGARDRDDELS KARYNEDWNRQFELS EDP 
ERAKEYHDEITPADIYKTAEPCSMCGPKFCPMQUKVDAEMLEELEVFLAKDKEMVS 
QR 

SEQ ID NO: 140 
Codon-optimized neoR gene 

CTTTCTTGCGCTATGACACTTCCA OCAAAAGGTA GGGC GOGCT GC GAGACGGCTT 
CCCGGCGCTGCATGCAA CACCGATGATGGITCGACCCCCCGAAGCTCCTTCGGGG 
CTOCATGGGCOCTCCG ATGCCGCTCCAGGGC GA OCGCTOTTTAAATAGCCAGGCC 
CCCGATTGCAAA GA C ATTATAG C GAG CTACCAAAGCCATA 	r 1 CAAACACCTAGA 
TCACTACCACTTCTACACAGGCCACTCGAOCTTGTGATCOCACTCCGCTAAGGGG 
GCGCCTCTTCCTETTCGTITCAGTCACAACCCGCAAAC 

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

5' -GOOTGATCGCCTACAAGA-3' 

SEQ ID NO: 142 
3' THIC confirmation primer 

5 ' -AC OTCOCGA CCC ATOM:WC-3 ' 

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

5'- GCGTCATCGCCTACAAGA-3' 

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

5 '-C GATGCTGTGCTACGTGA-3 ' 

SEQ ID NO: 145 
C caliophylla TE; UTEX 1450 SAD transit peptide underlined 
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ScLiNaDDI1NEAMISOSN1LSVVII011Aci mavanmosovs8 a lawanusisda,svivn 

patpriapun appdad psurn UVS OCZ VIM) !oDunb9s es QVS smitumwd m 
814 :ON GI Oas 

teR18trear8m8att8ar88nramaaaisarSaraar28uratpar2S88artiaraarnerar1ov881r.81a8e 
u8188gaaWaar8a11J1r88paia1aaAraaraaalo88g88rtaa8a2aanraaa2a3a8r88e281aa5aa8azne 
aWaaaaaaathaagaa212)2arias8graaanur8raa883r5aatam8laanaan2118rrar5518Sru8SlaWaa88 
Si2Thaangrataawar8aa8ariar88esaa3aaranSaa5881aaWailraaa5818a58:rnaporoauSananarea 
rgar8a2aanan8ari8m2laaraaatialaThuaapirScr8tra8n8p8plarflaa8anaa281a2)8aara881112aan 
De8alegg2ap8p8re8B8218ardreaaeorpa8oar8e8avaaliagrar8argaa8aa8aptaatta88agow8vaa 
aSto5sca1Ear8a82ava8r88eraa888aa8a7a8aavarva28araama18a1aosaa8a8a8888saanamaava8 
lairana828-patnaaaaaiarear8oara8aaaanThva88aaionam8iaam8saanaavitsvilvflaiv8raa8a81 
ear2818a8aa82aagiaariThaarlgreargaia8patda88araabase8r88v8aagoovrilianita8aaartilme 
oa88Thaanaraaaaaiaa5a88aar8e8ar8a8o818088as881aaavanthairaaavaat1aaraaaThaaa88u88 
e5aorawairau8a8881581a818818apaelaugaegaaaan8vitnaa8a2a8rita8aiagrib8a8128ragrSag 
8anonag8aapaSaaaar8aaathaanarnraaaavanagirrar88-18aaantaavailigThaaware8u88 
e8aa2811arrar822aaai3treapair2rgaingraraaaaaaa8raalaraaavita8va818ava8182r8a8aaaanaa 
21Eanaaa5erSrapa88its88188888svamanaa12ranaoraalaaSaa aa 	aa) 3303133303383 
7reao33a33aaaa333am0333a33aoramarnar8a83-aliaaaarmvanaa28ammavaap3a8aaraa88is 

pauwapan apndad psurp ays osz xam tamanbas RI UVS siummiloa w 
LtI :ON GI OaS 

SISNONSINDISIVONIOVNNdZIMNIZIONYKLIDG3'111 
TGIOKISIIGOMIScRINVIASX1ASCRIODHIGIATLE10:frablatlAndASTIIMOTAXAN 

NAHONAG1GWAIDINIONDISGOIXACDUTINOAG3iMVSCIMHdV13611AGAdtDIStIMI 
LIANYINIVDASIV8111201143GS11MUNONaLNOS2SAMINMULDMIdlaiNAalliYOLL 

AWKIIINDIAradillOdDONTIDIsmomisiatmiNIA11.1,7.11SVIIKIVDIBASIIIStISOB3 
AAOCIOAAEUANdUlATTDIDDISMIU1NatenraVVAdALLIVSTINStAthil?)KfallcIdSS 
SSSIU32XLCISDS319SAVSONVNcl V8DWIELVAdIDS118.VDd VHDDIVd:)VSKL4VVSVIti 

pauwapun appdad vringl UVS 09171 Xalll 'GI vigydonva 0 
9tI :ON CR baS 

E 81Da13pna larraRgore aarau2Rea 22aoramai R008382oeuana2aaa se8er3aaa8 a8818rvaas 
a2aa222eea aSa1Rar8aa Ba22ae88e881na8a8138 )03100SE33C181aaap8a ar8a882a8 Eraataaaas 

281eaa8aar218aa12re8 lo2i8aape 8a8aa88a2i 2g8a8aa8aa m8r821aoa e8laa22a8121a8e88raa 
aar2a112i 82r38reaaa 818aa18e88 ionr882a48 8alearl8re2i2aerare8 i8araSepoe e212ar2813 

ar8arr281a Saaaaaarat aa88area8ia1raalauSa S2aae3Br81 8a8881o8er ara2p8re8 eaanatt888 
2ate212aaa3a2aans88 18anavaaa aaa28138B8 2eaa878188 eSamooaai iSsramapaaagaaava 

ar8gaaer8i r21eaa8a21 818aapatra a8a8aate8i amau2b82aaratlaa223 doa13Iu8) 082)013838a 
a228)eagan ar8rra82aa )2r8a312281181aavamt8382r5aptoo 803380888183 30130333E13 8oave81851? 

Sa1Eara2mareaar2158 13881anai aor8aWan a81Tha88a 0003832332 2ana2Wada88WnThaa 
'Hanna rafriaroars 8iaaa10ar8 rgRraapcn V3BE8IES13331381383183 3133233E32 an82aa8a88 

apedelimpa ala2aa1Raa lapaai8eaa8aap2188 18028:n88v a818818a8a ar82112a88a naaaar8Th 
r2naavae8aaaa2avva al8irea8ave 881a81eaav 2818ralirr2 v830800881 83018aavaavairaa8a 

1121321382 v3318813a 33321a2cDa UE31E31133 133233333333313313313 =m33vas 888W2raaar 
ar218mao 28aa12seiti oaaaaaa8aaronana 3211131330333 8a8a33333e 31333333E3 a3a13raa38 

011 33313 31 3E3 	] 33332a2s3W 27as21E2323333 ] On D1 1E331331 ND 	3 33113 	1P. 
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15u2aa3autuaaaa'Roafir5mix,25tsgorglitiaaammuSarrolataauglilangwal3utnina2a2/12012mg 
Mallatoleni3252targoom2iaa282.28118uuditoorThx)5:ria510uNSaau2ueagaitaaaousu22sys 

sins astua2oap.(tiap Nelms yunon •(i 

091 :ON (II 03S 

a3eZeu888a18aaWata121813 
a8paecOujup813asniaaaaiia0aajaaaj203attaaata;3ritaautuattanueenStia81teu2I18 
a011)1rItbjeitaiztaiiiiimailajAaatlerannent!Ounit'Fbassuala ern:0=3BI. aaveremou 

u„ „ „1 ,„7, z, I ;;;:izo,i.;,;;; ,w \-,)1',".1‘;,iri'+1 ,; 	, :X) ,l'ITI :.I.) Wr.,;,13ElaPOMM31000031353311133110 
518;yzi, 01303a5puanappiaapop.,31;i3orscopoolup'ainlla in3Jeio1enaueaSaattear76ag110$01e1B0 
inanmrisammoaaexonuczaarneiamanonaamaziousnuliaaoaniaoonaunut 1 Ma 
ID3gualmeo1v1111550031003PrinalaPnaiionioariosagoDaaanionu5SIBSizia aitaisantzuopuae 
ouzawizmeaaamitalvalsoranesavoi8vvaa8v83898188vaangovan8awavongwrman8818 
83883v8m8inannSaaala8881.9.7.78avv888aavaanginatomaavdmamaziazgapian8anovgatmot 

ovato8v88pannvv2vaannsanagavazatmoviaviddiSiadv8avv8v8a8v8vvanada8vaavuovv 
818a8v8tvalaavvxmastawaaaavv8v881m8:8anStv8188vvagvarm888.28ax88pananaapasgaga 
daalubm98211JvaaapovavS8v8aaaav88v88saa888ovan881apaappav88384,8;83318vvaar 

amlarluaaavaavavom8x8x0M88p8v8an8v88paavallbaroavarroaaataanbaauvoup8vouv 
aa88vve,o2n8avaavauvaavaagan88aagv88:aaaablaagavuo8vawavv8paroba8v8aa88vvioa 
troznat.9808av8v88aaavvaannaavavgavavvapaapagova8.2318apainnapap8a88paaav 
anan.1818.maa8adovami88poriaopa88818a8mva888paagagv888avtaavbaavbanavvanan 

adv8vagnadeavoinav88nva88anav8818818aboaavaauvavRaisaa880anava)ava8butima8va 
88.n8awnana.ivvispap8838833883a.9.98.788.93.93vvamaapivat8p981888pvioaavravaaaan8 
go.78v8daronnagn8antagioada8,8v8avavadvs388anana888v8:mvaaan8383ariv88:08vv 
881axion8zoov8.7o8aawaravimv8v8alvimxivpv88vada18vva.78838.9ave7vam88181m8vaaapaa 
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)003VS10.1.1)IGAMMIIDA74311(IVAGXVIAAD1HOVAVStaIGINGGIIDGAITIHVdIAISI 

MIIIINIAlavanuoaamatnxa Al)LLA Via MA rtIGV V110310YDIIGOH3A VOW VINDH 
SkILVII303S,LAItIMAASN3,1)1dC134/DSD1-1AbIL)131011INGAIIDSIA1ANNTRIOHILNil 

3VIMVILLAUVMS,ILTSVGLSGIIADMIN114110AldIVThaLINGOA1AMAGGEENVII3111 
3)IACG(ItIOGSWIGZITGOdOM3)12M)11HATIN33VMNG1S)I2313DIOMIAISILLAOAHA3 



SS 

EniaanD82038ert3u2anaggana2m-ni'303Ratifint-nSeonaao8eaZguneu4amoogoweimaea823 
1n3cl3aae5ax33133noreasgeno3ramaaSpa1R.1eweaga3nomm3111ev313a3tna18112renvu3l31ev33 
aalgatravevneamSuallEwn3a8SanuerinSayoriuge aieesmaeiSeomernoaggin13311vmaninevou 
awarrnmentnSmaanivaleampontartronegietailiiirnafiam281immaap288mingifietrivEr. 
aaanae18921Saluriumeamam2r5atassau2ale2m2gneRWaaaaaSluSegs8vnnnamrea222v2o312 
31aeAgaaa33a6833eweS813e1e3aaibov3reSetWia3te23as3373183a8S3333ve3ea3oa33mnsa 

garta522altati222DoleSooleZaaganntaZorgAie2828so8o8gbasa8paisilamsvon-yeRnli 
8u33e3napna138 aae2li3188re38ama31eim3a3Saopiaag3a8708s33n33ti333a1a322v35a3e8 
»atnaga2a2vAiD8eSteanaMISM2aane252auouananaoSaY82s3avinapaire5551auft2S3 
SegaZES3peithvaigageaueteaSaaMeeog8ovitlamgunlarearno2WanieSSANMSDiaavannaa 
traaap3373r.22g2oar3311 o2w31J2g21e3r1J1J3383212333r13312t31onNS3e221e3131owee052 
pe3nn318maaam83ao3uR3aa21nuapre813a381vammomova128a1eeSSeeDSaae2331e3aa883nE8 
aa8s8otavaailtrnainSaARagia&nuRa8m2821308s223113122aanaupuSioaaogneelloasseitioaili 
Doe2geoffamm2322StranoSi23oSoaaniva8»maarainath208uingeSSTSimadtioSihstibanug 
3001an3na3331g33ni3tt3833Rm131e1 t8aleSsimasima3n33a3a31a3e1R.su333aS1aa131m3518385 
8e8guiSre8anahaniagnimalvsSre3snge2SmotasagmtravSnaptgaSsateRznargenSamtiona 

eugeSaainaataaaavaianglanfitnitmeSimuSamatiirnbaniggeatrapSugapiapimareveyep 
Pia1J13eoas3wntabeata3s3r33111uanu3118tenetneitivnaan33e28R3331133nur3meeoe383e 
21B3nnigaBSIoramalvirM5Mue5ThflrEDSreeorot5agyminati2nr2nRweiresniaarage82}327e 
oayeaaaa3s331v3vv63aa15513gan3ag1at3aSN'Sesan8ma23trev33inontda3nEnvao31errotioasa 
88itige28vnetrauneS2geguntnapairriThatepSgaaD8HeaangThintamaatmengmuing1832cegove 
aimargarrel;Mggee:*Oragarn8vatriauttaveier8guaaingiafgapiagoteRn3firSSinwareve2a 
te5nagatLienzmatgorepaegoayaadmavirege2WmaSE8geZaeoaaroaaaarfaiggetranaiS312 
earSaogimaaraeean2ania8Systnvinne2a8nuawaa'Sweeatioaea28123eg85evergeigvarnece 
Ratuanno727onnahooa2»coaus33a1Japaeve88831etue1332aneamrn111or2r511tna252innantr3R83 
ealaiSeainuftueolvisassoopinaltlappeavitauo2unt3SwDeropAnoaSo2o52:mvgnEnoxrigii2 
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renaangAinuethnm2222-atiutre211:221margranfttrrSalhaftvattaaSASnieSanydnSenoSo 

amotuoad zsaga svuowypharmo 
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e88-nv28infittribmarnafitam5aeamurafiaa2aaaaaanSgarnnunSgfOrnagempieuremS 
anirepareoSoonnagwviia:§2nmugtrongSB82708SinaoSheaaaMaprounegaapgagide8e112 
8n38a38eave3e38o3s21n2n3mi33on33au2o33aager31monee23oaoa2eaS31eZaAsa3aoSol3Sp2 
reoitSveleave2amapilaavaaisap2goolSano2a22t8388E2mBa8aaravgibilganiAueoaporev2 
3a122pawaiSaavasxmafirna2aS:nnanimepug2ASD288282ogafive8aSgag)ThiSSAReali8ala 
inagoaarao88$88233SoUnoopaigineaThg:)2SilfiaagggiUmapaughStapaDMiea2SiinStma 
gtgatgbninai38aneSPaban01)2a22on:n2Banenglinfiannaaaasievaasiss,12812arag82)78 
Sa2522tag5aasga238Sauriae2apeSaaananap8afilijaMov2Sia22ogalteSow8p2agoreanaaa2 
lasinerargnaaatta035yee2ernialaie8ThaaaaaafiaageaarataaemganSauta32nanuSon 
21a3Apacan8p5gat,apoieSig2ADES2aaa8Rovagau21821raluStgou83n2a2WISSIASaaaeutge 
ana2nonSgeattogyanapaSSontoyetotStAudevonSatarg aataa2a.leotoasteRSITSt881e8lual 



ctcatguaccgatgctattcggaagaacggcaactaagctgecgggittgaaacacggatgatctcgcggagggtagcatgugattg 
taacgatgacagagegagagcctgtgatcaccgcgg 

SEQ ID NO: 153 

CAACCACGTCTTCAAAGCAA 

SEQ ID NO: 154 

AGCAATCGCGCATATGAAAT 

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

GAATTCGAGTTTAGG'FCCAGCGTCCGTGGGGGGGGACGGGCTGGGAOCTTGGGC 
COGGAAOGGCAAGACGATGCAGTCCCTCTGOGGAGTCACACiCCGACTOTOTOTG 
TTGCACTGIGCGGCCCGCAGCACTCACACGC,AAAATGCCTGGCCGACAGGCAGO 
CCCTGTCCAGIGCAACATCCACGOTCCCTC7CATCAGGCTCACCTTGCMATTGAC 
ATAACGGAATOCGTACCGCTCITTCAGATCMTCCATCCAGAGAGGOGAGCAGG 
CTCCCCACCGACGCTGTCAAACTTGCTICCTGCCCAACCOAAAACATTATIGTIT 
GAGOGGOGGGGGGGGOGGGCAGATI'GCAIGGCGGGATATCTCOTGAGGAACAT 
CACTGGGACACTGTOGAACACAGTGAGTGCAGTATGCAGAGCATOTATGCCAGG 
GOTCAGCGCAOGAAGGOGGCCrITCCCAGICTCCCATOCCACTOCACCGTATCCA 
COACTCACCAOGACCAGCTTCTTGATCGOCTTCCGCTCCCGTGGACACCAGTGTG 
TAGCCTCTGGACTCCAGGTATGCGTGCACCGCAAAGGCCAGCCGATCGTGCCGAT 
TCCTOGGGTOGAGGATATGAGTCAGCCAACITGOGGCTCAGAGTOCACACTOGG 
GCACGATACGAAACAACATCIACACCGTOTCCTCCATOCTOACACACCACAGCTT 
CGCTCCACCTGAATGTOGGCGCATOGGCCCGAATCACAGCCAATGTCGCTGCTOC 
CATAATGIGATCCAGACCCTCTCCGCCCAGATGCCGAGCGGATCOTOGGCGC1'GA 
ATAGATTCCTOTTTCGATCACTGTITOGGTCCTITCCTITICGTCTCOGATOCGCG 
TCTCGAAACAGGCTGCOTCCIGGCTITCGGATCWITITGCTCCCICCOTCACCATC 
CMCOCOCCiOGCAAGTTGCTTGACCCTOGGCTOGTACCAGGGITGOAGGGTATTA 
CCGCOTCAOOCCNITCCCAGCCCGGATTCANITCAAAGTCTGOOCCACCACCCIt 
CGCCOCTCTGTCTGATCACTCCACATTCGTOCATACACFACGTTCAAGTCCTGATC 
CAGOCGTUTCTCOGOACAAGGTGTGCTTGAGTTMAATCTCAAOGACCCACK:CA 
GCACAUCTGC1TOMTGACCCCGCCCTCGCAACTCCCTACCA TGRTGCTGgtaggtcca 
gggatctttgccatgcacacaggaccccgttigtgg,gggtccccggtgcatgctgtcgctgtgcaggcgccggtgtggggcctgggc 
cccgcgggagetcaactectecccatatgcctgccgtccetcccacccaccgcgacctggccccctugcagAGGAAGGCGA 
AGTCACCGCCATCGTGIGCGATAATGGATCCGG 

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

GANITCOCCCITGAGITTAGGICCAGCGICCGTGOGGGOGGCGTGAGACTCCCCC 
CTGACMCGTATGGCAGGGACTCCTACITOCCAACiTAATCAGITGACAATGCCA 
CTTCAATOCTCGITGTGGTACACTGACGCOGGTCTAACATACTGOGAAGCATO AA 
TFGCCGACATGGACTCAOTTGGAGACAGTAACAGCTCATI'GTOTTCTATCTTCAG 
GAACACATITGGCAOCGCACCCATACAGTGGCGCACACGCAGCTOTACCTGATO 
TGOCTCTATFCCCACATOTTTCAACITGATCCAAAAGTCACTCAGACTCTCAOCA 
GCTAGACTTGATCGCATCMiGGCCATGAAGATOCTTGCGCAACTCTAGGAATOG 
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GACGAGAAAAGAGCCTGCTCTGATCGOATAITICCATTCTCTGGATGGOACTOAG 
ATGATTGTGAAGAAATOCTOCTCGACTTATTIGGAAGAACAGCACCTGACGCATO 
CITTGAGGCTOCTOTGOCTGGGATGTGCTGTATITGTCAOCATTGAGCATCTACG 
GGTAGATGOCCATAACCACOCOCTGCCTATCATGCGOTGOOTTGTGTGGAAAAC 
GTACAATGOACAGAAATCAATCCCATrocuAucc TAGCOTGCAGCCATOCGCTC 
CCTCTOTAGCCCCGCTCCAAGA CA AAGCCAGCCAATGCCAGAACCCACATAGAG 
AGGGTA1CTTCCTAATGACCTCOCCCATCATITCCICCAAATTAACTATANTGCCT 
TGATTUFGGAGTIGGCTTTOGCTTGCAGCTGCTCGCGCTGGCACTTTTGTAGGCA 
GCACAGGGTATGCCAGCGCCGAAC 	n TOTGCCCITGAGCAGGCCACAAGGGCAC 
AAGACTACACCATGCAGCTOOTATACTTGOAACTGATACCATTCTTACCAAGCAA 
GOCACAGCACAGCCTGCACCGACTCACTTTGCTTGAGCGGGGCACAGCGCCGCG 
ACTGATCCTOCGAGCTGTOGOGAGITCCGACTGTTCTGGACCTCOCITCTCTGAAA 
GATGTGTACGATGGGATCAAGTCATTCAAGTATGCTCTTCACATGAGCAATCGOG 
GGAGACACGGTGOCCCTAAAGGTOITCATCAGATTCAAGTGTAGTOGOGGGOTO 
CTGT ri GTCCCGGGGCOCCCCCCGCTCCCCGACCCCGGAGAAGGGCCCCAGAGCi 
ACTCGOCCGCCCACAGAGGAATAACCGGGCGTGGCTCGGCCCTGCGCCTCCCTCT 
TTCAATATTTCACCTOGTGTTCAGTGCACGGACACGTAAAGAACTAGATACAA TG 
GCCGA.GGGAAAGACGgigagagettggegaggtggaccgggcagcateagaaactectetteccegcce .2-cettgaaa 
acactgtaactocctectatcceeetegeagCATCTGICIATCGITATCgtgagtgaaagggactgeeatgtgtegggt 
cgttgaccaeggteggetegggegetgetgecegegtegegaaeguicectgeaaaegeegcgoagccgteccittttetgeegeog 
ccecateecctcgctecceccticaateacaccgcag TGCGGACATGTCGATTCCGGCAAGTCCACC 

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

GANITCCCTGCAGGAAGAAGGCCOGCACICAOCTGGIACTTOTCCITCACCTCCTT 
GATCGGCTGOGTGAGCTTGOCCGGGTCGCAGFCGTCGATGCCGOCATCGCCCAG 
CACGCTGTOCGGGGAGCCGGCATCGACAACCTIGGCACTGCTCACCITGGTCACC 
GGCATGGGGTCATGGCGCTGCAGACCAGCOGCCTOTCAGCATGCTGCAGGCATC 
TGTOTTITGTAGTAGATACTITCTGATGCATC ACCACAC 0 ITTGGAAGGTCCCCA 
AOCCCCTTCAACAGICTCGACATATOACACTCGCGCCCTCTTCCTCGTCCCGTGG 
CCTGATGAGGGIACGCAGGTACCGCAGCTOCOCCCCOTCCCGCCAGTTOCCCTOG 
CCCCGCCOGGCCCAATCTGITCATIGCCOCTCCCTOOCAGCCOTGAAC ITCACAC 
TACCGCTCTCTGTGACCTTCAGCACAGCAGGAATCGCCATTTCACCGGCGGTCCiT 
TGCTGCOGAGCCTCAGCTGATCTCGC CIVIC GACIACCCCACAGTTTGAATTTGCGG 
TCCCCACACAACCTCTGACGCC 

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

GAATTCCCTCAGGAAGAAGOCCOOCAGCAGCTGOTACTTOTCCEICACCICCTIG 
ATCGGCTGGGTGAGCTTCGCAGGATCGCAGTCGTCGATGCCGGCATCGCCCAGC 
ACGCMTGCGOGGAGCCOGCATCNACAACCITOGCACMCFCCCCTTGGTCACCO 
GCATGGOGTCATGGCGCTGCAGCCCAGCGGCCTGTCAGCATGCMCAGGCATCT 
OTGTATr0TAGTAGOTACTTCCTGATGCATCAACACACCIETTGGAAGC'TCCCCAA 
GCCCC tICAACAGTCTCGACOTATOACACTCOCGCCCTGYrcercocccCGTGGC 
CTGATGAGGGTACGCAGGTACCACAGCTGCGCCCCGTCCCGCCAGTTGCCCTGGC 
CCOGCCGGOCCCAATCTOTTCATTGCCGCTCCCTOGTAGCCGTGAACTCACATTA 
CCGCTCTCTGTGACCTICAOCACAOCAGGAATCOCCAT IICACCGGCGGTCOTTG 
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CTGCGGAGCCTCAGCTGATCTCGCCTGCGAGACCCCACAOTTTGAATTMCGOTC 
CCCACACAACCTCI'GACGCC 

SEQ ID NO: 159 
Acyl ACP desaturase 

atcaaaggcatagattcacatttgttggcattgcagagcaatcatcgcgcaggacgaacatcgctcaccaagcacgtactgggcatcc 
ggaggcctccgcaaaucctgcaacaggactcgctgatcagucgcccaaggtctacgacgctccctatcggcgctagazttcaacac 
atatucactgtcacagccteggcATGCATCAGGCCTCAGTCTCCACCATGAAGACCATCCAGTC 
TCGGCACGCCGGTCCCATCGGACATGTGCAGTCGGGTCGCCGATCGGCGGGGCG 
CGCGGGATCCCGCATGGCGACCCCCGTGGCCGCAGCTACCGTCGCAGCCCCTCOC 
TCGGCCCTCAACCICTCCCCCACCATCATTCGACAGGAGGTGCTCCACTCCGCCA 
GCGCCCAGCAACTAGACTOCGIGGCCICCC'TGGCGCCCGICTTCGAGTCCCAGAT 
CCICCCCCTCCTGACGCCCGTGGACGAGATGIGGCAGCCCACCGACITCCTCCCC 
GCCTCGAACTCGGAGGCATTCTTCGACCAGATCGGCGACCMCGGGCGCGATC0 
OCOGCCATCCCCGACGACCMCIGGICIGCCIOGIGGGGGACATGATCACGGAG 
GAGGCCCTGCCCACCTACATGGCCATGCTGAACACCCIGGACGTCGTGCGCGATG 
AGACAGGGCACAGCCAGCACCCCTACOCCAAGTOGACCAGGOCTTGGATCGCGG 
AGGAGAACCGCCATGGCGACCTGCTGAACAAGTACATOTGOCTGACGGGGCGGG 
TUGGACATGCTGGCGOTGGAGCGCACCATCCAGCCATOCTOGCGGTGGAGCGCA 
CCATCCAGCGCCTCATCTCATCGGGCATGGACCCGGGCACGGAGAACCACCCCT 
ACCACGCCIITGTGITCACCAGMCCAGGAGCGCGCCACCAAGCTGAGCCACGG 
CTCCACCGCCCGCCTGGCOGTCGCCGCCGOGGACGAGGCCCIGGCCAAGATCTG 
CGGGACCATTGCGCOGGACGAGICGCGCCACGAGGCGOCGIACACGCOGACCAT 
GGATGCCATCITCCAGCGCGACCCCAGCGGGGCCATGGTGGCGTITGCGCACATG 
ATGATGCGCAAGATCACCATGCCCGCCCACCTCATGGACGACGOCCAGCACGGC 
GCGCGCAACGOGGOGGCGCAACITGTICGACGACITTGCGGCAGTGOCGOAGCG 
GGCAGOGGTGTACACCOCCGGCGACTACATCGOCATCCTGCGCCACCTCATCCG 
GCCCIUGGACGTOGAGGG 

SEQ ID NO: 160 
Acyl ACP desawrase 

MHQASVSTMKTIQSRHAGPIGHVQSGERSAGRAGSRMATPVAAATVAAPRSALNLS 
PTDRQEV1,11SASAQQLDCVASLAPVFESQ1LPILTPVDEMWQPIDFLPASNSEAFFDQ 
IGDLRARSAAIPDDLLVCLVGDMITEEALPTYMAMLNTLDVVEDETGHSQHPYAKW 
TRAWEENRHGDLI-NKYNEWLTGRVGHAGGGAHHPAMLAVERTIQRLISSGMDPG 
TENHPYHAFVFTSFQERATKISHGSTARLAVAAGDEALAKICGTIARDESRHEAAYT 
RTNIDAIPQRDPSGAMVAPARMNINIRKITMPAHLMDDGQIIGARNGGAQLVERI,CGS 
GGAGRGVHERRLHRHPAPPHPALGRGO 

SEQ ID NO: 161 
Geranyl geranyl diphosphate synthase 

attatacatcggcatcgtctcaggtucacgatctgcatgctatctatgggactgtgactccgccggccaggugtggtgcgcgagaatc 
ctccccgctcctgccuctcataccctgacgggagtcgccgctgagcaccgggcggatcATGGGCGTCGGCACACT 
CCAAACCCCATATACATGTGOTCGTOCATICACGCATAGCGCACGGTAIGTCCCG 
CGACGCGCGOCTCGAAGCCGTGGCCATCCGACOCGC1GCACGGCCGAGGTGAGG 
GCACGCCCCTCCGCCAATGOCGCGCAGCCCATGACCOCCITCGACTTCCGGCAGT 
ACATGCAGCAGCOCGCCGCOCTGGTGGACGCAOCGCTGGACCTGOCAGTOCCGC 
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TGCAGTACCCCGAGAAGATCAACG AGGCCATGCGGTAC AGCCTGCTGGCCGGGG 
GCAAGCGCGTGCGCCCCGCGCTCTGCCTCGCTGCCTGCGAGCTCGTGGGCGGCCC 
CCTGGAGGCGGCCATGCCCGCCGCCTGCGCCATGGAGATGATCCACACCATGAG 
CCTCATCCACGACGACCTCCCCGCCATGGACAACGACGACTTCCGGCGCGGCCA 
GCCCOCCAACCACAAGGCCTATGGCGAGGAGATTOCGATCCTGGCGGGCGACGC 
GCTUCTMICGCTGAGMTGAGCACATCGCOCGCGAGACOCGAGGCGTGGACCC 
GGTGCGCGTCCTGGCCGCCATCTCGGAGTGGICGCGCGGTGGGCAGCCGCGGGC12 
GGTGGCGGGGCAGGTGGTGGACCTOGGITTCOAGGGCGGCGGCGTGGGGCTGGC 
CCCGCTCiCGCTACATCC A CGAOCACAAAACCGCGGCGCTGCTOGAGGCGGCGGT 
GGTGTCCGGCGCGETGCTGGGCGGCGCGGAGGAGGCGGACCTGGACICGCCTGCG 
CACCTACAACCGCGCCATCGGCCTCGCTTTCCAGGTGGTGGGGGACATCCTGGAC 
ATCCCOGGGACCAGCGAGGAGCTGGGCAAGACCGCGGGCAAGGACCTGAGC: ICC 
CCCAAAACCCCCTACCCGTCCCIGGIGGGGCTGGCCAGGTCCAAAAAAATTGCG 
GACGAACTGATTGAGGACGCGAAA AC CCAACTCACCCAGTACGAGCCGGCCCOA 
GCGGCGCCCCTCGTAACCCTGGCCGAAAACATTTGAaaceggaagaaetgactgggggccecec 
etgcceccagataeggeggggctectccatecagoittgggatgggaggagegacaaccgacccegtaacectgtgacgcgtttgec 
ttgeatacgtacgcatgecttgaaacccatecatgaccetcaacaatacetggagtgtgtagettggtectgaaaaaaaaaaaaaaaaa 
aaaaaaaaaaa 

SEQ ID NO: 162 
Geranyl geranyl diphosphate synthase 

MGVGTL(ITEYTCGRAFTIISARYVERRAARSRGHPIRCTAEVIZARPS ANGAQIIMTAF 
DI RQYMQQRAALVDAALDLAVELQYPEKINEAMRYSLLAGOKRVREALCLAACITh 
VGGPLEAAMPAACAMEMIIITMSLIIIDDEPAMDNDDERKG(PANIIKAYGEHAILAG 
DALLSTSFEHIARETRGVDPVRVLAAISEWRAVGSRGLVA GQVVDEGFEGGOVGLA 
PERYIRETIKTAALLEAAVVSGALLGGAELIADLERIRTYNKAIGLAFQVVGDILIDIPGI 
SEELGKTAGKDESSPKTPYPSLVGLARSKKIADELIEDAKTQLTQYEPARAAPINTLA 
ENI 

SEQ ID NO: 163 
Geranyl geranyl diphosphate synthase 

cagatgccATGCGCCCTCGGGCCGCGOGCCTGAGGGICCACGCAGCGTCCTCGGTGG 
CCCAGACGCACCAGGCCGCCCCCCCGGCGGACAGGACi GTTCGACGACTACCAGC 
CCCGCACCOCCATCCTCITCCCCGGC CAGGGCGCLICAGAGCGTGGOCATGGCGG 
GAGACiCTGGCGAAGGCCGICCCCGCCGCCGCGGCOCTGTRIGACGCCGCCTCCG 
ACCAGCTCGGCTATGACCTGCTCCGCGTGTGCGTTGAGGGCCCCAAGGCGCGCCT 
GGACAGCACCGCCGTCAGCCAGCCCGCCATCTAC GTGGCCAGCCMGCGGCGOT 
GGAGAAGCTGCGCGCGGAGGGCGGGGAGGAGGCACTGGCCGCCATCGACGTCG 
CITGCCGGTCTGTCCIMIGGCGAGTACACCGCGCTOGCCTEFGCCGGCGCCTTCTC 
CTTCGCCOACGGGCTGCGCCTGGTOGCCCTOCGCGOCGCCAGCATGCAGGCCGC 
CGCCGACGCCGCACCCTCGGGCATGGTCTCCGTCATCGGTCTGCCCTCCGACGCG 
GIGGCCGCGCTMGCOAGGCCGCCAACOCGCAGGTOGCCCCCGACCAGGCCGTG 
CGCATCGCCAACTACCTCTGCGACGOCAACTACGCCGTCAGCGGTGOGCTGGA G 
GGCMCGCGGCGCMGAGGGCCTGGCCAAGGCCCACAAGGCGCGCATGACGGEG 
CGCCIGGEGGTGGCOGGCGCETTCCACACCCCETTCATGCAGCCOGCGGTGGAG 
GCGCTGAGCGCGGGCGCTGGCGGACACGCCGCTGGTCGCGCCGCGCATCCCCGT 
GGIVAGCAACGGOACGCC 
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SEQ ID NO: 164 
Geranyl geranyl diphosphate synthase 

MRPRAAGLRVHAASSVAQTHQAAPPADRRFDDYQPRTAILFPGQOAQSVGMAGEL 
AKAVPAAAALFDAASDQLGYDLLRVCVEGPKARLDSTAVSQPAIYVASLAAVEKLR 
AEGGEEALAAIDVAAGLSLGEYTALAFAGAFSFADGLRLVALRGASMQAAADAAPS 
GMVSVIGLPSDAVAALCEAANAQVAPDQAVRIANYLCDGNYAVSGGLEGCAAVEG 
LAKAHKARMTVRLAVAGAFFTTPFMQPAVEALSAGAGGHAAGRAAHPRGQQRDA 

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

TGTCCATCTCCCCCCACCCTCCATCCAACCATCGTCGACGGCATGCAGGCGCTOT 
GTTCTCACCCCGCGTCCCTCACGGCGCGTGCGGTACCCCATGOGCGGGCCAGCCC 
AGCACAGCGOGTGTCCAGCOCCGGCCCGGCCTACACCGGCCTOTCCCOGCACAC 
CCIUGGCTGCCCCAGCACCCCCACCCTCCAGTCCCGCGCCGCGGTCCAGACCCOC 
GGCMCTCCTCCGGCTCCACCACGCGCATGACCACCACCGCCCAGCGCAAGATCA 
AGGTCxGCCATCAACGGGITCGGCCGCATCOGCCGCCAGTTCCTOCOCTOCGTGGA 
GGGGCGCGAGGACTCGCTGCTGGAGATCGTGGCCGTGAACGACTCCGGCGGCGT 
GAAGCAGGCCAGCCACCTGCTCAAGTACGACTCCACCATGGGCACCTTCAACGC 
CGACATCAAGATCTCGGGCGAGGGCACCITCTCCOTCAACGGCCGCGACATCCG 
CGTCGTCTCCTCCCGCGACCCCCTGGCCCTGCCCTGGGGCGAGCTGGGCGTGGAC 
CTGGTGATCGAGGOGACGGGAGTGITTGTGOACCGCAAGGGTOCCAGCAAGCAC 
CTOCAGGCGGGGGCCAAGAAGGTCATCATCACCGCOCCGGCCAAGGGCTCCOAC 
GTOCCCACCTACGTCATGGOCOTGAACGCGGACCAGTACTCCAACTCCGACGAC 
ATCATCTCCAACGCCFCCTGCACCACCAACIOCCTOGCGCCCTTIOTCAAGGTGC 
TCAACGACCOCITCGGCATCGTGA 

SEQ ID NO: 166 
Glyceraldehyde 3-phosphate dehydrogenase 

MQALCSHPASLTARAVPHGRASPAQRVSSAGPAYTGLSRHTLGCPSTPTLQSRAAVQ 
TRGSSSGSTTRMTTTAQRKIKVAINGFGRIGRQFLRCVEGREDSLLEIVAVNDSGGVK 
QASHLLKYDSTMGTFNADIKISGEGTFSVNGRDIRVVSSRDPLALPWGELGVDLVIEG 
TGVINDRKGASKHLQAGAKKVIITAPAKGSDVPTYVMGVNADQYSNSDDIISNASCT 
TNCLAPFVKVLNDRFGIV 

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

gatgagagaatagtagatgctgccagtcgccamcagagegtgtgcgcgcagtcggatcatgcaagggggccucacccagtccc 
tgcggaccccccgatgcagcaggagccagctegtctgccgggctgatggcaaggccggagccucatcaagaccgtaaagagegg 
tgctgccgctctggctgectccctcctcctgtctgggggtgegggcgcactgacctagatgagctgcagggcctgacctacagcag 
gtgaagggctctggcatcgccaacacctgccccaccctgtctggcggctcctccaacatcaaggacctgaagagcgggacctactcc 
gtcaacaagatgtgcctggagcccacgtccacaaggtcaaggaggaggcacagacaagaacggcgaggccgactagtgcccac 
caagctcgtcacgcgtctgacctacaccctggacgagatetctggccagatgaagatcgacggcangeggcgtggagacaagg 
aggaggatggcatcgactatgctgcagtcaccgtgcagcaccgggeggggagcgcgtgcccacctcucaccatcaaggagcag 
acgccaaggggactgccgacggettcaagggcgagtwaccgtgccctcctaccgtgggtcctccacctggaccccaagggccgc 
ggcgcctccaccggctacgacaacgccgtggccctgcccgccgccggcgattccgaggagaggagattggagaacaacaagtcc 
accaaggoctgaagggggaggccatcactccatcgccaaggtggacgccgggacaggggaggtggcgggcatcutgagt 
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SEQ ID NO: 168 
Oxygen Evolving Complex protein (OEE33) 

MQSVCAQSVSCKGAFTQSLRTPRCSRSQLVCRADGICAGAFIKTVKSGAAALAASLL 
LSGGAGALTFDELQGLTYLQVKGSGIANTCITITSGGSSNIKDLKSGTYSVNICMCLEP 
TSFKVKEEAQFKNGEADFVPTICLV'FRLTYTLDEISGQMKIDGSGGVEFICEEDGIDYA 
AVTVQLPGGERVPFLIMICELDAKGTADGFKGEFTVPSYRGSSFIDPKGRGASIGYD 
NAVALPAAGDSEELEKENNKSTICAIRGEAIFSIAKYDAGTGEVAGIFE 

SEQ ID NO: 169 
Clp protease cDNA sequence 

ataatcggaacccagctgcacgcaccatcagtgeggcagcmcagaccgtcgcagccagetatggcgtauggcgccctccggct 
ccagegtgacccggggctcgaccagcagcaagcagcacttcaccaccctcactccatuccggcttcaggcgcctgaatcatgtgga 
tegggeggggcaggcggggtctgggagcccccagaccctgcagcaggccgtgggcaaggccgtgcgccgwegcggggccgc 
accaccagcgccgtgcgcgtgacccgcatgatgatgangttcaccgagaaggccatcaaggtggtcatgacgcgcaggagga 
ggctcgccgtctgggccacaacttcgtggggacggagcaaatcagctggggttgattggggagtccacaggcategccgccaagg 
weteaagtcgatgggcgtcacgctgaaagatgcsegtgtggaggtcgagaagatcatcggccgggggagcggcmgtggccgtg 
gagatecccucacceeccgcgccaantgigctggagagtcectggaggaggetcgccageteggccacaactacattggcac 
ggagcacatcargnectorgegagggigagggcgtggecteccgegtoggagaccogggegccgacccccagaa 
gatcescacteaggiggtacgcatggtgggtgagtcgcaggageccgtgggcaccacggtgggeggagggtecaccactccaa 
caagatgcceaccaggaggagtaeggcaccaaccisaccgcccaggeeg 

SEQ ID NO: 170 
Clp protease 

MQTVAASYGVLAPSOSSVTRGSTSSKQHFTTLTPFSGERRLNHVDRAGQAGSGSPQT 
LQQAVGKAVRRSRGRTI'SAVRVTRMMFERFTEICAIKVVMLAQEEARRLGHNFVGT 
EQILLG LIGESTGIAA KV LKSMGVTLKDARVEVEK1 IGRGSGIN A VEIPFTPRAKRV LE 
LSLEEARQLGHNYIGTEHILLGLLREGEGVASRVLETLGADPQKIRTQVVRMVGESQ 
EPVGITVGGGSTOSNICMPTLEEYGTNLTAQA 

SEQ ID NO: 171 

TCCGGTGTG1TGTAAGTCCA 

SEQ ID NO: 172 

TTGTCGGAATGTCATATCAA 

SEQ ID NO: 173 

AACGCCTTTGTACAACTGCA 

SEQ ID NO: 174 

CTGACCCGACCTATGGGAGCGCTCTTGGC 

SEQ ID NO: 175 
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C11. GACTTCCCTCACCTOGAATTTG ICU 

SEQ ID NO: 176 

GTGGCCATATGGACTTACAA 

SEQ ID NO: 177 

CAAGGGCTGGATGAATGACCCCAATOGACTGTGGTACGACG 

SEQ ID NO: 178 

CACCCGTCGTCATUTTCACGGAGCCCAOTGCG 

SEQ ID NO: 179 
KE858 Homologous recombination construct SZ725 

CiCCCITTGTCATCG 	I I GGCATGCTTTTTGCCITATMACCATATGTTGAATGTATAA 
TACGAACGGITGACCGTCTGAGATGCOACKITTGGGTCTTGTCAAATOCGTOGCC 
GCACGGCTCCCTCGCACCCAGCCCCGAGGCGTCGCGCACCTGGCGAGGAGCAGA 
CCCACGCCAAGAAAGTCTAGTCCAGCATGTAACAACATCAGGCAATGTGACGTF 
TFCGGYFCCCGATTICTCTGCCGCTCT it GACGGCAGGCACGGGCGAGCAACCOG 
CGGCGCTCGCGTCAGGCACGATGGATGCGGCGCTGCCCACCTGTCAATGIACCCC 
ACCAOrrCTGI'CGATCOCTACAAGCAACCTTGTGCTCCACATTCCCACTTOCAGAC 
AGICTAGTCGATTITGCCAAGCTGGATOTGAGGATECiGCCATATCTTGGAGGCCA 
AGNITCACCCGGATGCTGATGGGTACGTACGCGAGCCAGGCAGGCAGCTGCGIT 
GACTTECTGATTGGCACAAAGCTTTGGCTACTCTCAATACCAACCACGTGCCECT 
TCTGCACACCTGCTTCCTTCTGATGACCACTCGCCACGCATGTCGCAGTCTGTACG 
TCGAGCAGATCOACCTCGGCGAGGAGOGGGGCCCTCGCACCATCGTGAGTGGCC 
TGGFCCGGCACGTGACCCTGGAGGACCTRTFCGGCCGGCGOGTGGITIGTGCTGG 
CCAACCTCAAGCCTCGGAGCATGCGCGGGGTCAAATCGGCTGGGATGCTGCTCT 
OCGCCOCCAACGCGGATCACACCGCOGTGGAGCCGCTOCGOGTCCCGGACGCCO 
CCGTGACOGGGGAGCOGGTCTGGGCGGGGGACGAGGCACTCCITTICCACCiGAGC 
CTGCCACACCCAATCAGGTAAGGACACGTTATIGGTGCGCATGGTGCGAATGCCTI 
GGECTGACCTGCTOTGGGTATGTGTIGTGGGATTGGAAACCGAATGAGGOCCGTT 
CAGGATFGAGCCC11GGCCCCACCCTGCTCATCCTCTCACGCCCGCAGGTCCAGA 
AGAAGAAAATCTGGGAGGCAGTACAGCCGCTGCTGAGAGTGAACGCCCAGGGC1 
ATCGCTACTGTGGCAGGAGAGGCTATGGTGACCAGTGCGGIGGCCACTGACCGCG 
CCCACOCTGGTTGACGCCGCGATETCCTGACGCTiAGCGACTGATTCTTGACC 	11 T 
GAGAAGCCACCACACiCACCATITrcAncirrcAmer TGATITCAGTACGACTrer 
CACCATTTCAGTACTGTAGGACCCCCAAAATAGTGTGATCACGCTCGCAAGGCAC 
CTGTGIGATCACCiali GAAGGGCGAATTCCITTCTTGCGCTATGA CA CTTCCAGCA 
AAAGGTAGGGCGOGCTGCGAGACGOCTTCCCGGCGCTGCATGCAACACCGATGA 
TGCTTCGACCCCCC GAAGCTCCTTCGOGGCTOCATGGGCGCTCCGATGCCGCTCC 
AGGGCGAGCGCTGTETAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGA 
GCTACCAAAGCCATATTCAAACACCTAGATCACTACCACTTOTACACAGGCCACT 
CGAGCTTGTGATCGCACTCC GCTAAGGGGGCGCCTC 11 CCTCTTCGTTTCAGTCAC 
AACCCGCAAACGGCGCGCCATGCTGCTGCAGGCC El CCTOTTCCTOCTGGCC 00C 
TTCGCCGCCAAGATCAGCGCCTCCATGACGAACGAGACGTCCGACCGCCCCCTG 
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GTGICACTTCACCCCCAACAAGGGCMGATGAACGACCCCAACGGCCTGTGGTAC 
GACGAGAAGGACGCCAAGMGCACCTOTACTTCCAGTACAACCCGAACGACACC 
GTC[CiCIGGOACGCCGITGTTGIGGGGCCACGCCACGTCCGACGACCTGACCAACT 
GGGAGGACCAGCCCATCGCCATCGCCCCGAAGCGCAACGACTCCGGCGCCTTCT 
CCGGCTCCATGGTGGIGGACTACAACAACACCICCGGCTTGFICAACGACACCAT 
COACCCGCOCCAGCGCTGCGIGGCCATCTOGACCTACAACACCCCGGAGTCCGA 
GGAGCAGTACATCTCCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCA 
GAAGAACCCCOTGCTGGCCOCCAACTCCACCCAGITCCGCGACCCGAAGGTcnc 
'FGGTACGAGCCCTCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTAC 
AAGATCGAGATCTACTCCTCCGACGACCTGAAOTCCTGGAAGCTGGAGTCCGCGT 
TCGCCAACGAGGGCTTCCTCOOCTACCAGTACGAGTGCCCCGGCCTGATCGAGGT 
CCCCACCGAGCAGGACCCCAGCAAGTCCTAC'FGGGTGA17GTTCATCTCCATCAAC 
CCCGGCGCCCCGGCCGGCGGCTCCTTCAACCAGTACTTCGR:GGCAGCTTCAACG 
GCACCCACTICGAGGCCITCOACAACCAGFCCCGCOTGOTOGACTICGGCAAGO 
ACTACTACOCCCTGCAGACCTECTTCAACACCGACCCGACCTACOGGAGCGCCCT 
GGGCNICOCGTGGGCCTCCAACTGEiGAGTACICCGCCITCGTGCCCACCAACCCC 
TGGCOCTCC l'CCATGTCCCTCGTGCGCAAGTTCTCCCTCAACACCGAGTACCAGG 
CCAACCCGGAGACGGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCA 
GCAACGCCGGCCCCMGAGCCGMICGCCACCAACACCACGTTGACGAAGGCCA 
ACAGCTACAACGTCGACCTGTCCAACAGCACCCiGCACCCTGGAGTTCGAGCTGG 
TGTACGCCGTCAACACCACCCAGACGATCTCCAAGTCCGTCHTCGCGGACCTCTC 
CCTCTGGTTCAAGGGCCTGGAGGACCCCGAGGAGTACCTCCGCATGGGCTTCGA 
GGTGTCCGCGTCCTCCTTCTTCCTGGACCGCGGGAACAGCAAGGTGAAGTf CGTG 
AAGGAGAACECCIACITCACCAACCOCATGAGCGTOAACAACCAGCCerrcAAG 
AGCGAGAACGACCTGTCCTACTACAAGGTOTACGGCTTGCTGOACCAGAACATC 
CTGGACiCTGTACTTCAACGACGGCGACGTCGTGTCCACCAACACCTACTTCATGA 
CCACCGGGAACGCCCTGGGCTCCGTGAACATGACGACGGGGGTCiGACAACCTGT 
TCTACATCGACAAGTTCCAGGTGCGCGAGGTCAAGTGATTAATTAACTCGAGGCA 
GCAGCAGCTCGGATAGTATCGACACACTCTGGACGCFGCiTCGTErGATGGACTCa 
TGCCCiCCACACITGCTGCC1 TGACCTGTGAATATCCCTGCCGCTTITTATCAAACAG 
CCFCAG'EGT0TFIGATC'IT0TGTGTACGCGCTTTTGCGAGITGCTA GCTGCTTGT0 
CTNETTGCGAATACCACCCCCAOCATCCCCTTC,CCITCGTTTCATATCGCTEGCATC 
CCAACCGCAACTFATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTG 
CTCACTGCCCCTCGCACAGCCTTGGTITGGGCTCCGCCTGTATTCTCCTGGTACTG 
CAACCTGTAAACCAGCACTGCAATGCTGATGCACGGGAAGTAGTGGGATGGGAA 
CACAAATGGAAAGMT 

SEQ ID NO: 180 
Homologous recombination construct SZ726 

CCCGTGATCACACAGUMCCITGCGACICGTOATCACACTATITIGGGCiGTCCTAC 
AGTACTOAAATGGFGAGAAGTCGTACTGAAATCAAGGATGAACAATGAAANTGG 
TGCTGRIGTGGCTTCTCAAAGGTCAAGAATCAGTCGCTCGCGTCAGGAAATCGC0 
GCGTCA Arm c y r c 	TO CCCG c G C c GCCTCTC 
CTGCCACAGTAGCGATCCCETGGGCGTTCACTCTCAGCAGCGGCTGTACTGCCTC 
CCAGA 11 TTCTTCTTCTGGACCTGCGGGCGTGAGAGGATGAGCAGGGTGGGGCCA 
AGOGCTCAATCCTGAACGGCCCTCATTCGGTFICCAATCCCACAACACATACCCA 
CAGCAGGTCAGACCACGCATTCGCACCATGCGCACCAAATAACGTGTCCTTACCT 
GA 1'1 GGGTGTGGCAGGCTCCGTGGAC,AGGAGTGCCTCGTCCCCCGCCCAGA CCC 
GCTCCCCCGTCACGGCGGCGTCCGGOACCCGCAOCGOC'TCCACCGCGOTGTGATC 
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CGCGTTGGCGGCGCAGAGCAGCATCCCAGCCGA 1 1 TGACCCCGCCiCATGCTCCG 
AGGC FIGAGGTIGGCCAGCACCACCACCCGCCGGCCGACAAGGTCCTCCAGGGT 
CACGTGCCGGACCAGGCCACTCACGATGGTGCGAGGGCCCCCCTCCTCGCCGAG 
GTCGATCTGCTCGACGTACAGACTGCGACATGCGTGGCGAGTGGTCATCAGAAG 
GAAGCAGGTGTGCAGAAGGGGCACGTGGTTGGTA VI GAGAGTAGCCAAAGCTTT 
GTGCCAATCAGAAAGTCAACCTCAGCTGCCTGCCTGGCTCGCGTACAATTCCTTTC 
TMCGCTATGACACTICCAGCAAAAGGTAGGGCGGGCTUCGAGACGGCTUCCCG 
GCGCTGCATOCAACACCGATGATGCTICGACCCCCCGAAGCTCCITCGGGGCTGC 
ATOGGCGCFCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAOCCAGGCCCCC 
GATIGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCAAA CACCTA GAT 'CA 
CTACCACITCTACACAGGCCACTCGAGCTIGTGATCGCACTCCGCTAAGGGGGCG 
CCFCTITCCFCTTCGT1ICAGTCACAACCCGCAAACGGCGCGCCATGCTUCTGCAG 
GaTTLCCTGITCCTGCTGGCCGGCTECGCCOCCAAGATCAGCGCCTCCATGACGA 
ACGAGACOTCCOACCGCCCCCTGIGT0CACTTCACCCCCAACAAGGGCTGGATGA 
ACGACCCCAACGGCCTGTGGTACGACGAGAAGGACGCCAAGTGGCACCTGTACT 
TCCAGTACAACCCGAACGACACCITECTGGGGGACGCCETTGTTCTGGGGCCACGC 
CACGTCCGACGACCTOACCAACTGGGAGGACCAGCCCATCOCCATCGCCCCGAA 
GCGCAACGACTCCGGCGCCTTCTCCOGCTCCATGGTGGTGGACTACAACAACACC 
TCCGGCTTCTTCAACGACACCATCGACCCGCGCCAGCGCTGCGTGGCCATCTGGA 
cerAcAACACCECOGAGICCGAGGAGCAGTACATCTCCTACAGCCTGGACGGCG 
GCTACACMCACCGAGIACCAGA AGAACCCCGTGCTGGCCGCCAACFCCACCCA 
CITTCCGCGACCCGAAGEICTICTGGTACGAOCCCTCCCAGAAGTGGATCATGACC 
GCGGCCAAGTCCCAGGACTACAAGATCGAGATCTACTCCTCCGACGACCTGAAG 
TCCTGGAAGCTGGAGTCCGCGTTCGCCAACGAGGGCTTCCTCGGCTACCAGTACG 
AGIGCCCCOOCCTGATCGAGGTCCCCACCGAGCAGGACCCCAGCAAGTCCTACT 
GGGTGATGTTCATCTCCATCAACCCCGGCGCCCCGGCCGGCGGCTCCITCAACCA 
GTACTTCGTCCiGCAGCTTCAACGGCACCCACT1CGAGGCCITCGACAACCAGTCC 
CGCGTGGTGGACITCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAACACCG 
ACCCGACCTACGGGAGCGCCCIOGGCNITCOCGTGGGCCTCCAACTGGGAGTACT 
CCGCCITcarucc,CACCAACCCCTGGCGCTCCFCCATGTCCCFCGTGCGCAAGTIC 
TCCCICAACACCGAGTACCAGGCCAACCCCiGAGACGGAGCTGATCAACCIGAAG 
GCCGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCGCCACC 
AACACCACMIGACGAAGGCCAACACICTACAACGTCGACCTGTCCAACAGCACC 
GGCACCCIGGAGFTCGAGCTGGTGTACGCCGTCAACACCACCCAGACGATCTCCA 
AGTCCOTGITCOCGGACCTCTCCCTCTGGTICAAGGGCCTGGAGGACCCCOAGGA 
GIACCTECCGCATGGGCTICOAGGTOTCCGCBTCCTCCTICTTCCTGGACCGCGGG 
AACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTACTTCACCAACCGCATGAGC 
GTGAACAACCAGCCCTTCAAGAGCGAGAACGACCTGTCCTACTACAAGGTGTAC 
(QC 1'1 GCTGGACCAGAACATCCIGGAGCTGTAC 1 1 CAA CGACGGCG ACGTCGTUT 
CCACCAACACCTACTTCATGACCACCGGGAACGCCCTGGGCTCCGTGAACATGAC 
GACGGGGOTGGACAACCTGTICTACATCGACAAGITCCAGGTGCGCGAGOTCAA 
GTCiATTAATTAACTCGAGGCAGCAGCAGCTCGGATAGTATCGACACACTCTGGA 
CGC7TGOTCOTGTGATGGACTGTTGCCOCCACACTEGCTGCCTTGACCTGTGAATA 
TCCCTGCCGCTTITATCAAACACiCCTCAGTGTGTTTGATCTTG FCITGTACGCGCTT 
TTGCGAGTTGCTAGCTOCTTGTGCTATTTGCGAATACCACCCCCAGCATCCCCTTC 
CCTCGTITCATATCGCTTGCATCCCAACCOCAACTTATCTACGCTGTCCTGCTATC 
CCTCAGCGCTGCTCCTGCTCCTGCTCACTGCCCCTCGCACAGCCTTGGTTTGGGCT 
CCGCCTGTATTCTCC'TGGTACTGCAACCTGTAAACCAGCACTGCAATGCTGATGC 
ACGGGAAGTAGTOGGATOGGAACACAAATGGAAAOCITGAGCTCGGTACCCGT'A 
CCCATCAGCATCCGGGTGAATCTEGGCCTCCAAGATATGGCCAATCCTCACA'FCC 

94 



AGCTTGOCAAAATCOACTAGACTGTCMCAAGIGGGAATGTOGAGCACAAGGIT 
GCTTGTAGCGATCGACAGACTGGTGGGGTACATTGACAGGTGGGCAGCGCCOCA 
TCCATCGTGCCTGACOCGAGCOCCGCCGOTTGCTCGCCCGTGCCTGCCGTCAAAG 
AGCGGCAGAGAAATCOGGAACCGAAAACGTCACATTGCCTGATOTTGTTACATG 
CIUGACTAGAC 1 TirITGGCGTGGGTCTGCTCCTCGCCAGGTGCGCGACGCMG 
GGGCTGGGTGCGAGOGAGCCGTOCGGCCACGCATITGACAAGACCCAAAGCTCG 
CATCPCAGACOGICAACCGTTCGTA'ITATACATTCAACATATGOTACATACGCAA 
AAAGCATG 

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

TTMGCCCCGCTITCCAGCTCCGGATCTGCTGGCGTCCOCCGCGAGACGTGACAT 
COCACGTCGCCOGGAGCGCCAGOTGATCACTMGCAGGOGGCCGTGCTCTACA 
AATACCAGGCCCCGCOGCOGTCAGITCGCACATCCAATACCTOCCGAGCCATCIT 
GCCTACAC 1'1'1'1'1 ATCGACTCCTCTACTCTGITCGCGAGAGCGCTCOGTCCAGGCT 
TGGAATTCGCCGAATFCAGCTCGATCAGTCGCTTCTOCAACTGATCPCGOCCGTP 
CGCAGACIOCCTTTTC1'CAGCMTCAGGTAGCGAGITOTTGWITATATTTKITC 
GAMCATCMTGITGCATGTCITOITCOTGCTOTGCGTTCTITCTGOGCCGCOCT 
GTCGOGTCGCATGGGCTAGCTGTACTCAMTTAGICATGCCGOTCCGACCMTT 
CGAGGAAGGCCCCACACTGAGCOTGCCCIMTCTACACCCCTTOTGCAGAMOT 
AGATAGAAAGCAGAATTCCITturitiCGCTATGACACTTCCAOCAAAAGGTAGG 
GCOGGCTOCGAGACGOCITCCCGGCGCTOCATOCAACACCOATGATGCTTCGAC 
CCCCCOAAGCTCCTTCGGGGCTOCATGOGCGCTCCGATGCCGCTCCAGGGCGAGC 
GCTGTITAAATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAA 
OCCATATTCAAACACCTAGATCACTACCACTICTACACAGOCCACTCGAGCITGT 
GATCOCACTCCOCTAAGGGGOCOCCTCTTCCTCTICOTITCAGTCACAACCCGCA 
AACGOCGCGCCATGCMCIVICAGGCCTTCCTOTTCCTGCTGGCCGGCTTCGCCOC 
CAAGATCACCGCCTCCATGACGAACGAGACGTCCOACCGCCCCCTOGTGCACTTC 
ACCCCCAACAAGGGCMGATGAACGACCCCAACGOCCTOTOGTACGACGAGAAG 
GACGCCAAGTGGCACCTGTACTTCCAGTACAACCCGAACOACACCGTCTGOGGG 
ACGCCCTTOTTCTGOGGCCACGCCACGTCCGACGACCTGACCAAC'TOGGAGGAC 
CAGCCCATCGCCATCOCCCCOAAGCGCAACOACTCCOGCGCUI-ICTCCGOCTCCA 
TGOTGGTGOACI'ACAACAACACCTCCGGCTTCITCAACOACACCATCGACCCOCG 
CCAOCOCTGCOTOGCCATCMGACCTACAACACCCCGGAGICCGAGGAGCAGTA 
CATCTCCTACAGCCrGOACOGCGOCTACACCITCACCGAGTACCAGAAGAACCCC 
GTGCTGOCCOCCAACTCCACCCAGITCCGCGACCCGAAGGTCTTCTGGTACGAGC 
CCTCCCAGAAGTOGATCATGACCGCOOCCAAGTCCCAGOACTACAAGATCGAGA 
TCTACTCCTCCGACGACCTGAAGTCCTOGAAOCTOGAGTCCGCGTTCGCCAACGA 
GGGCITCCTCGGCTACCAGTACGAGTOCCCCGGCCTGATCGAGGICCCCACCGAG 
CAGGACCCCAGCAAGTCCTACTGGGTOATGITCATCTCCATCAACCCCOGCGCCC 
CGGCCGGCGOCTCCITCAACCAOTACITCGTCGOCAOCTTCAACGOCACCCACTT 
CGAGGCCITCGACAACCAGTCCCOCGTOGTOGACITCGGCAAGGACTACTACGC 
CCIWAGACCITCTTCAACACCGACCCOACCIACGGGAGCGCCCTGGGCATCGCG 
TGGGCCTCCAACTGGGAGTACTCCGCMCGTOCCCACCAACCCCTGGCOCTCCT 
CCATGTCCCTCGIGCGCAAGITCTCCCTCAACACCGAGTACCAGOCCAACCCGGA 
GACOGAGCTGATCAACCTGAAGGCCGAGCCGATCCTGAACATCAOCAACGCCGG 
CCCCTGGAGCCOGITCGCCACCAACACCACGITGACGAAGGCCAACAGCTACAA 
COTCGACCTOTCCAACAGCACCGOCACCCTOGACiTTCGAGCMGTGTACOCCGTC 
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AACACCACCCAGACGATCTCCAAGFCCGTGTTCGCGGACCTCTCCCTCTGOTTCA 
AGGGCCTGGA GGACCCCGAGGAGTACCFCCGCATOOGMCGAGGTGTCCGCGT 
CCTCCTTC r 	I co-GGACCGCGGGAACAGCAAGGTGAAGTFCGTGAAGGAGAACC, 
CCTACTTCACCAACCGCATGAGCGTGAACAACCAGCCCTTCAAGAGCGAGAACG 
ACCTGTCCTACTACAAGGTGTACGGCTIGCTGGACCAGAACATCCTGGAGCTGTA 
CTTCAACGACGGCGA CO1 CGTG'ICCACCAACACCTACTICATGACCACCCIGGAAC 
GCCCTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGTTCTACATCGAC 
AAGITCCAGGTGCGCGAGGICAAGTGATTAATTAACTCGAGGCAGCAGCAGCTC 
GGA TA GTA TCGAC ACACTCTGGA CGCTGGTCGT0TGATGGACTGTFOCC GCCA CA 
Cfmcf CiCCT-FGACCFGTGAATATCCCfcceocrmATCAAA CA GCCTCAGTGIG 
rrfGATCTTGTGTGTACGCGCTTTTGCGAGTFGCTAGCTGCTTGTGCTATITGCGA 
A T A CCACC C CC AGCATCCCETTCC CTCGTTTC APArc GCITGCA'FCCC AACCGCAA 
CTIATCTACGCTGTCCTGCTATCCCTCAGCGCTGCTCCTGCTCCTGOICACTGCCC 
CTCGCACAGCCTRIGTTTGGGCTCCGCCTIGTATTCICCTGOTACTGCAACCTGTAA 
A C,CA GCACTGCAA TG CTGA TGCACGGGAAGTAGTGGGATGGGA A CACAA ATGGA 
CCGACACGCCCCCGGCCCAGGTCCAGDTCTCCTGGGTCTTCCAGAGGCCCCiTCGC 
CATGIAAAGTGGCAGAGATTGGCGCCTGATTCGATTTGGATCCAAGGATCTCCAA 
TCGOTGATOGGGACTGAGIGCCCAACTACCACC CTTGCA C TATCGICCTCGC ACT 
ATTFA I TCCCACCITCTGCTCGCCCI7GCCGGGCGATTGCGGGCGTITCTGCCCI1G 
ACGTATCAATTICGCCCCTGCTGGCGCGAGGATICTTCATTCTAATAAGAACTICA 
CICCCGCCAGCTCTGTACTTITCCTGCGGGGCCCCTGCATGGCTIGITCCCAATGC 
TTGCTCGATCGACGG CGCCC A TTGC,CC AC CiCiCGCTGCCGCATCCATGTGAAGAAA 
CACOGAAGAGTGCGAAGACTGGA AGTGAATTAAGAGTATAAGAAGAGGTACCA 
AGGGATTCTCAGGTGCTCTTAGGAACGGCITTTCCFFCGCCAAGAGAAACTGCTA 
CIGCTCGTGTCGC,CACGGTGGICAAGCCGCCCCATCTGCGATCCACCAGGCCCAT 
CCGCGGACICGCGATCAGCCTOCTGGATCCGGACTGCCGACCTGACCGCTCGCAT 
CCACCATTACAACCCR:c AAriGGACACCACTCCCACGTCCTAAAG'ITCACCAT0 
CAAGCTGATCGATCGCATICGCCG ATGCA CFCGCCTGCCA CA GAGGTGTGCOCTI 
CGGACTAGC GTGC A GGCGCCCCGA GGCCACC AGCATGCACCCiATGGAA GCGGGC 
ACGGCCGCTGCTCCAGGTCGCTGGCTCGCTCAGACCCATAGCAACCTFCCGCTGCG 
TCCCTAAATGTCACACAGAGCGTCTI TGATGGOTACGOATGGGAGAGAATCTGAT 
TGGGCATIOCTOGTGCAGTGCA CiGAA GA TGGCAAGIUCACAGTCA GTCATGCTG 
TACAAACTGGTGCCTCOTAGTATTGACTCGTATAGTGICATAGTATCATGCATGGT 
CGTTACTIGCAA 

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

TTTGGCCCCGCTTTCCAGCTCCGGATCTGCTGGCGTCCGCCGCGAGACGTGA 
CATCGCACGTCGCCGGGAGCGCCAGCTTGATCACT FGGCAGGGGGCCGTGCT 
CTACAA A TA CCAGGCCCCGCGGCGGTCAGTTCGCACATCCAATACCTGCCGA 
GCCATCTTGCCTACACTTTTTATCGACTCCTCTACTCTGTTCGCGAGAGCGCTC 
GGTCCAGGCTTGGAATTCGCCG A ATTCAGCTCGAT CAGTCGCTTCTGCA A CT 
GATCTCGGCCGTTCGCAGACTGCCTTTTCTCAGCTTGTCAGGTAGCGAGTTGT 
TGTTTTATATTTATTCGAITTCATICTGTGTTGCATGTCTTG I 1 CGTOCTGTGCGT 
TCTTTCTGGGCCGCGCTGTCGGGTCGCATGGGCTAGCTGTACTCATGTTAGTC 
ATGCCGGFCCGACCTTG1 I -CGAGGAAGGCCCCACACTGAGCGTGCCCTCITT 
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CTACACCCCTTGTGCAGAAATTAGATAGAAAGCAATGCTGCTGCAGGCCTTC 
CTGTTCCTGCTGGCCGCCITCGCCGCCAAGATCAGCGCCTCCATGACGAACG 
AGACGTCCGACCGCCCCCTGGTGCACTTCACCCCCAACAAGGGCTGGATGA 
ACGACCCCAACGGCCTGIGGTACGACGAGAAGGACGCCAAGTGGCACCTGT 
ACTTCCAGTACAACCCGAACGACACCGTCTGGGGGACGCCCTTGTTCTGGGG 
CCACGCCACGTCCGACGACCTGACCAACTGGGAGGACCAGCCCATCGCCAT 
CGCCCCGAAGCGCAACGACTCCGGCGCCTTCTCCGGCTCCATGGTGGTGGAC 
TACAACAACACCTCCGGCTTC'TTCAACGACACCATCGACCCGCGCCAGCGCT 
GCGTGGCCATCTGGACCTACAACACCCCGGAGTCCGAGGAGCAGTACATCT 
CCTACAGCCTGGACGGCGGCTACACCTTCACCGAGTACCAGAAGA ACCCCG 
TGCTGGCCGCCAACTCCACCCAGITCCGCGACCCGAAGGTC 1 1 CTGGTACGA 
GCCCTCCCAGAAGTGGATCATGACCGCGGCCAAGTCCCAGGACTACAAGAT 
CGAGATCTACTCCTCCGACGACCTGAAGTCCTGGAAGCTGGAGTCCGCGTTC 
GCCAACGAGGGCTTCCTCGGCTACCAGTACGAGTGCCCCGGCCTGATCGAG 
GTCCCCACCGAGCAGGACCCCAGCAAGTCCTACTGGGTGATGTTCATCTCCA 
TCAACCCCGGCGCCCCGGCCGGCGGCTCCTTCAAC CAGTACTTCGTCGGCAG 
CTTCAACGGCACCCAC 1 1 CGAGGCCTTCGACAACCAGTCCCGCGTGGTGGAC 
TTCGGCAAGGACTACTACGCCCTGCAGACCTTCTTCAACACCGACCCGACCT 
A CGGGAGCGCCCTGGGCATCGCGTGGGCCTCCAACTGGGAGTACTCCGCCTT 
CGTGCCCACCAACCCCTGGCGCTCCTCCATGTCCCICGTGCGCAAGTTCTCCC 
TCAACACCGAGTACCAGGCCAACCCGGAGACGGAGCTGATCA A CCTGAAGG 
CCGAGCCGATCCTGAACATCAGCAACGCCGGCCCCTGGAGCCGGTTCGCCA 
CCAACACCACGTTGACGAAGGCCAACAGCT ACAACGTCGACCTGTCCAACA 
GCACCGGCACCCTGGAGTTCGAGCTGGTGTACGCCGTCAACACCACCCAGA 
CGATCTCCAAGTCCGTGTTCGCGGACCTCTCCCTCTGGTTCAAGGGCCTGGAG 
GACCCCGAGGAGTACCTCCGCATGGGCTTCGAGGTGTCCGCGTCCTCC r TCTT 
CCTGGACCGCGGGAACAGCAAGGTGAAGTTCGTGAAGGAGAACCCCTACTT 
CACCAACCGCATGAGCGTGAACAACCAGCCC 1 1 CAAGAGCGAGAACGACCT 
GTCCTAC'TACAAGGTGTACGGCTTGCTGGACCAGAACATCCTGGAGCTGTAC 
TTCAACGACGGCGACGTCG'TGTCCACCAACACCTACTTCATGACCACCGGGA 
ACGCCCTGGGCTCCGTGAACATGACGACGGGGGTGGACAACCTGTTCTACAT 
CGACAAGTTCCAGGTGCGCGAGGTCAAGTGACCGACACGCCCCCGGCCCAG 
GTCCAGTTCTCCTGGGTCTTCCAGAGGCCCGTCGCCATGTAAAGTGGCAGAG 
ATTGGCGCCTG A 1 1 CGATTTGGATCCAAGGATCTCCAATCGGTGATGGGGAC 
TGAGTGCCCAACTACCACCC 1"1GCACTATCGTCCTCGCACTAT'TTATTCCCAC 
CTTCTGCTCGCCCTGCCGGGCGATTGCGGGCGTTTCTGCCCTTGACGTATCAA 
TTTCGCCCCTGCTGGCGCGAGGATTCTTCATTCTAATAAGAACTCACTCCCGC 
CAGCTCTGTACTTTTCCTGCGGGGCCCCTGCATGGCTTGTTCCCAATGCTTGCT 
CGATCGACGGCGCCCATTGCCCACGGCGCTGCCGCATCCATGTGAAGAAAC 
ACGGAAGAGTGCGAAGACTGGAAGTGAATTAAGAGTATAAGAAGAGGTAC 
CAAGGGATICTCAGGTGCTCTTAGGAACGGCTTTTCC FT'CGCCAAGAGAAAC 
TGCTACTGCTCGTGTCGCCACGGTGGTCAAGCCGCCCCATCTGCGATCCACC 
AGGCCCATCCGCGGACTCGCGATCAGCCTGCTGGATCCGGACTGCCGACCTG 
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ACCGCTCGCATCCACCATTACAACCCTCCAATTGGACACCACTCCCACGTCC 
TAAAGTTCACCATGCAAGCTGATCGATCGCATTCGCCGATGCACTCGCCTGC 
CACAGAGGIGTGCGCTTCGGACTAGCGTGCAGGCGCCCCGAGGCCACCAGC 
ATGCACCGATGGAAGCGGGCACGGCCGCTGCTCCAGGTCGCTGGCTCGCTC 
AGACCCATAGCAACCTCCGCTGCGTCCCTAAATGTCACACAGAGCGICITTG 
ATGGGTACGGATGGGAGAGAATCTGATTGGGCATTGCTGGTGCAGTGCAGG 
AAGATGGCAAGTGCACAGTCAGTCATGCTGTACAAACTGGTGCCTCGTAGTA 
TTGACTCGTATAGTGCATAGTATCATGCATGGTCGTTACTTGCAA 

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

VERSION 	U56103.1 GI:1336005 

MVAAAASSAFFSVPTPGTSPKPGKFGNWPSSLSVPFKPDNGGFH 
VKANASAHPKANGSAVNLKSGSLETPPRSF I NQLP DLSMLLSK I TTVFGAAEKQWKRP 
GMLVEPFGVDRIFQDGVFFRQSFSIRSYEIGVDRTASIETLMNIFQETSLNHCKSIGL 
LNDGFGRTPEMCKRDL I WVVTK I QVEVNRYP TWGDT I EVN TWVSE SGKNGMGRDW L IS 
DCRTGEILIFtATSVWAMMNQNTRRLSKFPYEVRQEIAPHFVDSAPVIEDDRKLHKLDV 
KTGDS I RDGLTPRWN DLDVNQHVNNVKY I GW I LKSVP I EVFETQELCGVTLEYRRECG 
RDSVLESVTTMDPAKEGDRCVYQHLLRLEDGADIT I GRT EWRP KNAGANGA I S SGKT S 
NGNSVS 

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

VERSION 	U56104.1 GI:1336007 

MVVAAAASSAFFPVPAPRPTPKPGKFGNWPSSLSQPFKPKSNPN 
GRFQVKANVSPHPKANGSAVSLKSGSLNTLEDPPSSPPPRTFLNQLPDWSRLRTAITT 
VFVAAEKQF TRLDRKSKRP DMLVDWFGSET I VQDGLVFRERFS IRS YE IGA DRTAS IE 
TLMNHLQDTSLNHCKSVGLLNDGFGRTPEMCTRDL I WVLTKMQIVVNRYPTWG DTVE I 
N SWF SQSGKIGMGREWL I SDCNT GE ILVRAT SAWAMMNQKTRRFSKLPCEVRQEIAPH 
FVDAPPV I EDNDRKLEIKFDVKTG DS I CKGLTPGWN DF DVNQHVSNVKYI GW I LESMPT 
EVLETQELCSLTLEYRRECGRESVVESVTSMNPSKVGDRSQYQHLLRLEDGADIMKGR 
TEWRPKNAGTNRAIST 

SEQ ID NO: 185 
Cuphea wrightii beta-ketoacyl-ACP synthase 0 Genbank ACCESSION No. U67317 

VERSION 	U67317.1 

MAAAASMVASPFCTWLVASCMSTSFDNDPRSPSVKRFPRRKRVL 
S QRGS TF QC LVASC I DPC DQYRS SAS L SF LG DNGFAS LF GSKP FMSNRG HRRL FtEtASH 
SGEAMAVALQPAQEAGTKKKPVI KQRRVVVTGMGVVTPLGHEPDVFYNN LLDGVSG I S 
E IETEDCTQFPTRIAGEIKSFSTDGWVAPKLSKRMDKFMLYLLTAGKKALADGGITDE 
VMKE LDKFIKCGVL I GSGMGGMKVFNDAI EALRVSYKKMNPFCVPFATTNMG SAMLAMD 
LGWMGPNYS ISTACATSNFCILNAANH I IRGEADMMLCGGSDAVI IP IGLGGFVACRA 
LSQRNS DPTKASRPWDSNRDGFVMGEGAGVL LLEE LE HAKKRGAT I YAEF LGG SFTCD 
AYHMTEP HPEGAGVI LC I EKA LAQAGVSKE DVN Y I NAHAT S T SAGD I KEYQALARCF G 
QNSELRVNSTKSMI G HLLGAAGGVEAVTVVQAI RTGW I HPNLNLEDPDKAVDAKLLVG 
PKKERLNVKVGLSNSFGFGGHNSS I LFAPCNV 
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SEQ ID NO: 186 
Cuphea hookeriana 3-ketoacyl-ACP synthase (Kas4) 

Genbank ACCESSION AF060519 VERSION 	AF060519.2 CM:30995500 

MATASCMVASPFCTWLVAACMPTSSDNDPRSLSHKRLRLSRARR 
TLS SHCSLRGSTFQCLDPCNQQRFLGDNGFASLFGSKPLRSNRGHLRLGRTSHSGEVM 
AVAMQPAQEVSTNKKPATKQRRVVVTGMGVVTPLGHDPDVYYNNLLDGISGISEIENF 
DCSQFPTRIAGEIKSFSTDGWVAPKFSERMDKFMLYMLTAGKKALADGGITEDAMKEL 
NKRKCGVLIGSGLGGMKVFSDSIEALRTSYKKISPFCVPFSTTNMGSAILAMDLGWMG 
PNYSISTACATSNFCILNAANHIIKGEADMMLCGGSDAAVLPVGLGGFVACRALSQRN 
NDPTKASRPWDSNRDGFVMGEGAGVLLLEELEHAKKRGATIYAEFLGGSFTCDAYHMT 
EPHPEGAGVILCIEKALAQSGVSREDVNYINAHATSTPAGDIKEYQALAHCFGQNSEL 
RVNSTKSMIGHLLGGAGGVEAVAWQAIRTGWIHPNINLEDPDEGVDAKLLVGPKKEK 
LKVKVGLSNSFGFGGHNSSILFAPCN 

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

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

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

SEQ ID NO: 188 
Arabidopsistahana(thaleciess)GenbankaccAmMonno:NP_566464 VERSION 	NP_566464.1 

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

SEQICINO: 189 
Codon optimized coding region oltocosnutifera FatB3-B 

1 ACTAGTATGG TGGCCTCCGT GGCCGCCTCC TCCTCCTTCT TCCCCGTGCC CTCCTCCTCC 
61 TCCTCCGCCT CCGCCAAGGC CTCCCGCGGC ATCCCCGACG GCCTGGACGT GCGCGGCATC 
121 GTGGCCAAGC CCGCCTCCTC CTCCGGCTGG ATGCAGGCCA AGGCCTCCGC CCGCGCCATC 
181 CCCAAGATCG ACGACACCAA GGTGGGCCTG CGCACCGACG TGGAGGAGGA CGCCGCCTCC 
241 ACCGCCCGCC GCACCTCCTA CGGGCGCGCC AACCAGCTGC CCGACTGGTC CATGCTGCTG 
301 GCCGCCATCC GCACCATCTT CTCCGCCGCC GAGAAGCAGT GGACCCTGCT GGACTCCAAG 
361 AAGCGCGGCG CCGACGCCGT GGCCGACGCC TCCGGCGTGG GCAAGATGGT GAAGAACGGC 
421 CTGGTGTACC GCCAGAACTT CTCCATCCGC TCCTACGAGA TCGGCGTGGA CAAGCGCGCC 
481 TCCGTGGAGG CCCTGATGAA CCACTTCCAG GAGACCTCCC TGAACCACTG CAAGTGCATC 
541 GGCCTGATGC ACGGCGGCTT CGGCTGCACC CCCGAGATGA CCCGCCGCAA CCTGATCTGG 
601 GIGGTGGCCA AGATGCTGGT GCACGTGGAG CGCTACCCCT GGTGGGGCGA CGTGGTGCAG 
661 ATCAACACCT GGATCTCCTC CTCCGGCAAG AACGGCATGG GCCGCGACTG GCACGTGCAC 
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721 GACTGCCAGA CCGGCCTGCC CATCATGCGC GGCACCTCCG TGTGGGTGAT GATGGACAAG 
781 CACACCCGCC GCCTGTCCAA GCTGCCCGAG GAGGTGCGCG CCGAGATCAC CCCCTTCTTC 
841 TCCGAGCGCG ACGCCGTGCT GGACGACAAC GGCCGCAAGC TGCCCAAGTT CGACGACGAC 
901 TCCGCCGCCC ACGTGCGCCG CGGCCTGACC CCCCGCTGGC ACGACTTCGA CGTGAACCAG 
961 CACGTGAACA ACGTGAAGTA CGTGGGCTGG ATTCTGGAGT CCGTGCCCGT GTGGATGCTG 
1021 GACGGCTACG AGGTGGCCAC CATGTCCCTG GAGTACCGCC GCGAGTGCCG CATGGACTCC 
1081 GTGGTGCAGT CCCTGACCGC CGTGTCCTCC GACCACGCCG ACGGCTCCCC CATCGTGTGC 
1141 CAGCACCTGC TGCGCCTGGA GGACGGCACC GAGATCGTGC GCGGCCAGAC CGAGTGGCGC 
1201 CCCAAGCAGC AGGCCCGCGA CCTGGGCAAC ATGGGCCTGC ACCCCACCGA GTCCAAGTGA 
1261 TTAATTAACT CGAG 

SEQ ID NO: 190 
Aspergillus awamori, preproglucoamylase 01, Genbank accession no. AAB59296 

VERSION 	AAB59296.1 

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

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

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

VERSION 	P07683.2 

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

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

XP_001697756, VERSION 	XP_001697756.1 

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

SEQ ID NO: 193 

thiamine biosynthesis protein ThiC [Salmonella enterica subsp. enterica serovarTyphimurium str. 

er2hGenbankammionno.NP_463033,VERSK)N 	NP_463033.1 

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

SEQ ID NO: 194 

aminoglycoside-3'-0-phosphotransferase [Cloning vector pTAP6).Genbank accession no. ADJ58594, 

VERSION 	ADJ58594.1 

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

SEQ ID NO: 195 

acyl ACP thioesterase [Brassica napus (rape)J.Genbank accession no. CAA52070, 

VERSION 	CAA52070.1 

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

RKKSSR 

SEQ ID NO: 196 
acyl-ACP thioesterase (Garcinia mangoslana], Genbank accession no. AAB5I 525 

VERSION 	AAB51525A 

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

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

accession no. U39834, VERSION 	039834.1 

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

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

VERSION 	ABS30422.1 

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

SEQ ID NO: 199 
stearoyt-acyl-carrier protein desaturase [Ricinuscommunisl Genbank ACCESSION AAA74692 

VERSION 	AAA74692.1 

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

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

AAB67840A 

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

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

Q39513 VERSION 	039513.1 

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

SEQ ID NO: 202 
thioesteraseratB1-1[Cupheahookeriana],GenbankACCESSION AAC72882 VERSION 

AAC72882.1 

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

SEQ ID NO: 203 
UcFatB2[Umbellulariacalifomica],GenbankACCESSION AAC49001 VERSION 	AAC49001.1 

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

SEQ ID NO: 204 
palmitoyl-ACPthioesterasetElaeisguineensIsj,(Afficanoilpalm).GenbankACCESSION 

ABD83939 VERSION 	ABD83939.1 

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

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

AAD42220 VERSION 	AAD42220.2 

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

SEQ ID NO: 206 
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palmitoyl-ACPthoesterase[Elaemouineensis]. Genbank ACCESSION AAL15645 VERSION 

AAL15645A 

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

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

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

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

thaliana]. Genbank ACCESSION NP_172327 VERSION 	NP_172327A 

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

SEQ ID NO: 209 
acyNacylcarreprotein)thioeWeame[Arabidopmstmliana]. Genbank ACCESSION CAA85387 

VERSION 	CAA85387.1 

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

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

VERSION 	CAA85388A 

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

SEQ ID NO: 211 

Gossypium hirsuwm Genbank ACCESSION Q9SQI3 

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

SEQ ID NO: 212 
acyt-ACPthioesterase(CuphealanceolatalGenbankACCESSION CAA54060 VERSION 

CAA54060.1 

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

SEQ ID NO: 213 
acyl-acyl carrier protein thioesterase [Cuphea calophylla subsp. mesostemon]. Genbank 
ACCESSION ABB7I581 VERSION 	ABB71581.1 

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

SEQ ID NO: 214 
palmdoyl-acylcarnerproteinthoesteraseNkmsypiun1MmmtuntHuplandcotkmy Genbank 

ACCESSION AAD01982 VERSION 	AAD01982.1 

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

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

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

SEQ ID NO: 216 
palmitoylaCPthioesterase[Brassicajuncea].GenbankACCESSION A8118986 VERSION 

ABI18986.1 

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

SEQ ID NO: 217 
chloroplast stearoylbleoyl specific acyl-acyl carrier protein thioesterase precursor IMadhuca bngifolia 

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

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

SEQ ID NO: 218 
hypothetical protein Osl 08261 [Oryza saliva Indica Groupj. Genbank ACCESSION EAY86877 

VERSION 	EAY86877.1 

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

SEQ ID NO: 219 
0$110659500[0flaasativaJaporticaGroup]. Genbank ACCESSION NP_001068400 VERSION 

NP_001068400.1 

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

SEQ ID NO: 220 

hypothetical protein 0s1_21596 [Oryza saliva Indica Group]. Genbank ACCESSION EAY99817 

VERSION 	EAY99617.1 

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

SEQ ID NO: 221 

acyl4ACP)MioestemetypeB[Cuphealanceolata]. Genbank ACCESSION CAB60830 

VERSION 	CAB60830.1 

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

SEQ ID NO: 222 
acyl-ACPthioeMerasepAyrisbcafragrems1 Genbank ACCESSION AAB71730 VERSION 

AAB71730A 

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

SEQ11:010:223 
Cinnamomum camphora acyl-ACP thioesterase. Genbank ACCESSION U31813 VERSION 

U31813.1 

MATTSLASAFCSMKAVMLARDGRGMKPRSSDLQLRAGNAQTSLK 
MINGTKFSYTESLKKLPDWSMLFAVITTIFSAAEKQWTNLEWKPKPNPPQLLDDHFGP 
HGLVFRRTFAIRSYEVGPDRSTSIVAVMNHLQEAALNHAKSVGILGDGFGTTLEMSKR 
DLIWVVKRTHVAVERYPAWGDTVEVECWVGASGNNGRRHDFLVPDCKTGEILTRCTSL 
SVMMNTRTRRLSKIPEEVRGEIGPAFIDNVAVKDEEIKKPQKLNDSTADYIQGGLTPR 
WNDLDINQHVNNIKYVDWILETVPDSIFESHHISSFTIEYRRECTMDSVLQSLTTVSG 
GSSEAGLVCEHLLQLEGGSEVLRAKTEWRPKLTDSFRGISVIPAESSV 

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

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

SEQ ID NO: 225 
pSZ1420 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAS 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC ALAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
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2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 
2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 
2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACTCTAGA ATATCAATGC 
2941 TGCTGCAGGC CTTCCTGTTC CTGCTGGCCG GCTTCGCCGC CAAGATCAGC GCCTCCATGA 
3001 CGAACGAGAC GTCCGACCGC CCCCTGGTGC ACTTCACCCC CAACAAGGGC TGGATGAACG 
3061 ACCCCAACGG CCTGTGGTAC GACGAGAAGG ACGCCAAGTG GCACCTGTAC TTCCAGTACA 
3121 ACCCGAACGA CACCGTCTGG GGGACGCCCT TGTTCTGGGG CCACGCCACG TCCGACGACC 
3181 TGACCAACTG GGAGGACCAG CCCATCGCCA TCGCCCCGAA GCGCAACGAC TCCGGCGCCT 
3241 TCTCCGGCTC CATGGTGGTG GACTACAACA ACACCTCCGG CTTCTTCAAC GACACCATCG 
3301 ACCCGCGCCA GCGCTGCGTG GCCATCTGGA CCTACAACAC CCCGGAGTCC GAGGAGCAGT 
3361 ACATCTCCTA CAGCCTGGAC GGCGGCTACA CCTTCACCGA GTACCAGAAG AACCCCGTGC 
3421 TGGCCGCCAA CTCCACCCAG TTCCGCGACC CGAAGGTCTT CTGGTACGAG CCCTCCCAGA 
3481 AGTGGATCAT GACCGCGGCC AAGTCCCAGG ACTACAAGAT CGAGATCTAC TCCTCCGACG 
3541 ACCTGAAGTC CTGGAAGCTG GAGTCCGCGT TCGCCAACGA GGGCTTCCTC GGCTACCAGT 
3601 ACGAGTGCCC CGGCCTGATC GAGGTCCCCA CCGAGCAGGA CCCCAGCAAG TCCTACTGGG 
3661 TGATGTTCAT CTCCATCAAC CCCGGCGCCC CGGCCGGCGG CTCCTTCAAC CAGTACTTCG 
3721 TCGGCAGCTT CAACGGCACC CACTTCGAGG CCTTCGACAA CCAGTCCCGC GTGGTGGACT 
3781 TCGGCAAGGA CTACTACGCC CTGCAGACCT TCTTCAACAC CGACCCGACC TACGGGAGCG 
3841 CCCTGGGCAT CGCGTGGGCC TCCAACTGGG AGTACTCCGC CTTCGTGCCC ACCAACCCCT 
3901 GGCGCTCCTC CATTICCCTC GTGCGCAAGT TCTCCCTCAA CACCGAGTAC CAGGCCAACC 
3961 CGGAGACGGA GCTGATCAAC CTGAAGGCCG AGCCGATCCT GAACATCAGC AACGCCGGCC 
4021 CCTGGAGCCG GTTCGCCACC AACACCACGT TGACGAAGGC CAACAGCTAC AACGTCGACC 
4081 TGTCCAACAG CACCGGCACC CTGGAGTTCG AGCTGGTGTA CGCCGTCAAC ACCACCCAGA 
4141 CGATCTCCAA GTCCGTGTTC GCGGACCTCT CCCTCTGGTT CAAGGGCCTG GAGGACCCCG 
4201 AGGAGTACCT CCGCATGGGC TTCGAGGTGT CCGCGTCCTC CTTCTTCCTG GACCGCGGGA 
4261 ACAGCAAGGT GAAGTTCGTG AAGGAGAACC CCTACTTCAC CAACCGCATG AGCGTGAACA 
4321 ACCAGCCCTT CAAGAGCGAG AACGACCTGT CCTACTACAA GGTGTACGGC TTGCTGGACC 
4381 AGAACATCCT GGAGCTGTAC TTCAACGACG GCGACGTCGT GTCCACCAAC ACCTACTTCA 
4441 TGACCACCGG GAACGCCCTG GGCTCCGTGA ACATGACGAC GGGGGTGGAC AACCTGTTCT 
4501 ACATCGACAA GTTCCAGGTG CGCGAGGTCA AGTGACAATT GGCAGCAGCA GCTCGGATAG 
4561 TATCGACACA CTCTGGACGC TGGTCGTGTG ATGGACTGTT GCCGCCACAC TTGCTGCCTT 
4621 GACCTGTGAA TATCCCTGCC GCTTTTATCA AACAGCCTCA GTGTGTTTGA TCTTGTGTGT 
4681 ACGCGCTTTT GCGAGTTGCT AGCTGCTTGT GCTATTTGCG AATACCACCC CCAGCATCCC 
4741 CTTCCCTCGT TTCATATCGC TTGCATCCCA ACCGCAACTT ATCTACGCTG TCCTGCTATC 
4801 CCTCAGCGCT GCTCCTGCTC CTGCTCACTG CCCCTCGCAC AGCCTTGGTT TGGGCTCCGC 
4861 CTGTATTCTC CTGGTACTGC AACCTGTAAA CCAGCACTGC AATGCTGATG CACGGGAAGT 
4921 AGTGGGATGG GAACACAAAT GGAGGATCCC GCGTCTCGAA CAGAGCGCGC AGAGGAACGC 
4981 TGAAGGTCTC GCCTCTGTCG CACCTCAGCG CGGCATACAC CACAATAACC ACCTGACGAA 
5041 TGCGCTTGGT TCTTCGTCCA TTAGCGAAGC GTCCGGTTCA CACACGTGCC ACGTTGGCGA 
5101 GGTGGCAGGT GACAATGATC GGTGGAGCTG ATGGTCGAAA CGTTCACAGC CTAGGGATAT 
5161 CGAATTCCTT TCTTGCGCTA TGACACTTCC AGCAAAAGGT AGGGCGGGCT GCGAGACGGC 
5221 TTCCCGGCGC TGCATGCAAC ACCGATGATG CTTCGACCCC CCGAAGCTCC TTCGGGGCTG 
5281 CATGGGCGCT CCGATGCCGC TCCAGGGCGA GCGCTGTTTA AATAGCCAGG CCCCCGATTG 
5341 CAAAGACATT ATAGCGAGCT ACCAAAGCCA TATTCAAACA CCTAGATCAC TACCACTTCT 
5401 ACACAGGCCA CTCGAGCTTG TGATCGCACT CCGCTAAGGG GGCGCCTCTT CCTCTTCGTT 
5461 TCAGTCACAA CCCGCAAACA CTAGTATGGC CACCGCATCC ACTTTCTCGG CGTTCAATGC 
5521 CCGCTGCGGC GACCTGCGTC GCTCGGCGGG CTCCGGGCCC CGGCGCCCAG CGAGGCCCCT 
5581 CCCCGTGCGC GGGCGCGCCA CCCAGGAGGA CGCCCACTCC GCCCCCCCCC CCCGCACCTT 
5641 CATCAACCAG CTGCCCGACT GGTCCATGCT GCTGGCCGCC ATCACCACCG TGTTCCTGGC 
5701 CGCCGAGAAG CAGTGGATGA TGCTGGACTG GAAGCCCAAG CGCCCCGACA TGCTGGTGGA 
5761 CCCCTTCGGC CTGGGCTCCA TCGTGCAGGA CGGCCTGGTG TTCCGCCAGA ACTTCTCCAT 
5821 CCGCTCCTAC GAGATCGGCG CCGACCGCAC CGCCTCCATC GAGACCGTGA TGAACCACCT 
5881 GCAGGAGACC GCCCTGAACC ACGTGAAGAT CGCCGGCCTG TCCAACGACG GCTTCGGCCG 
5941 CACCCCCGAG ATGTACAAGC GCGACCTGAT CTGGGTGGTG GCCAAGATGC AGGTGATGGT 
6001 GAACCGCTAC CCCACCTGGG GCGACACCGT GGAGGTGAAC ACCTGGGTGG CCAAGTCCGG 
6061 CAAGAACGGC ATGCGCCGCG ACTGGCTGAT CTCCGACTGC AACACCGGCG AGATCCTGAC 
6121 CCGCGCCTCC TCCGTGTGGG TGATGATGAA CCAGAAGACC CGCCGCCTGT CCAAGATCCC 
6181 CGACGAGGTG CGCAACGAGA TCGAGCCCCA CTTCGTGGAC TCCCCCCCCG TGATCGAGGA 
6241 CGACGACCGC AAGCTGCCCA AGCTGGACGA GAAGACCGCC GACTCCATCC GCAAGGGCCT 
6301 GACCCCCCGC TGGAACGACC TGGACGTGAA CCAGCACGTG AACAACGTGA AGTACATCGG 
6361 CTGGATCCTG GAGTCCACCC CCCCCGAGGT GCTGGAGACC CAGGAGCTGT GCTCCCTGAC 
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6421 CCTGGAGTAC CGCCGCGAGT GCGGCCGCGA GTCCGTGCTG GAGTCCCTGA CCGCCATGGA 
6481 CCCCTCCGGC GGCGGCTACG GCTCCCAGTT CCAGCACCTG CTGCGCCTGG AGGACGGCGG 
6541 CGAGATCGTG AAGGGCCGCA CCGAGTGGCG CCCCAAGAAC GGCGTGATCA ACGGCGTGGT 
6601 GCCCACCGGC GAGTCCTCCC CCGGCGACTA CTCCATGGAC TACAAGGACC ACGACGGCGA 
6661 CTACAAGGAC CACGACATCG ACTACAAGGA CGACGACGAC AAGTGAATCG ATAGATCTCT 
6721 TAAGGCAGCA GCAGCTCGGA TAGTATCGAC ACACTCTGGA CGCTGGTCGT GTGATGGACT 
6781 GTTGCCGCCA CACTTGCTGC CTTGACCTGT GAATATCCCT GCCGCTTTTA TCAAACAGCC 
6841 TCAGTGTGTT TGATCTTGTG TGTACGCGCT TTTGCGAGTT GCTAGCTGCT TGTGCTATTT 
6901 GCGAATACCA CCCCCAGCAT CCCCTTCCCT CGTTTCATAT CGCTTGCATC CCAACCGCAA 
6961 CTTATCTACG CTGTCCTGCT ATCCCTCAGC GCTGCTCCTG CTCCTGCTCA CTGCCCCTCG 
7021 CACAGCCTTG GTTTGGGCTC CGCCTGTATT CTCCTGGTAC TGCAACCTGT AAACCAGCAC 
7081 TGCAATGCTG ATGCACGGGA AGTAGTGGGA TGGGAACACA AATGGAAAGC TTAATTAAGA 
7141 GCTCTTGTTT TCCAGAAGGA GTTGCTCCTT GAGCCTTTCA TTCTCAGCCT CGATAACCTC 
7201 CAAAGCCGCT CTAATTGTGG AGGGGGTTCG AATTTAAAAG CTTGGAATGT TGGTTCGTGC 
7261 GTCTGGAACA AGCCCAGACT TGTTGCTCAC TGGGAAAAGG ACCATCAGCT CCALAAAACT 
7321 TGCCGCTCAA ACCGCGTACC TCTGCTTTCG CGCAATCTGC CCTGTTGAAA TCGCCACCAC 
7381 ATTCATATTG TGACGCTTGA GCAGTCTGTA ATTGCCTCAG AATGTGGAAT CATCTGCCCC 
7441 CTGTGCGAGC CCATGCCAGG CATGTCGCGG GCGAGGACAC CCGCCACTCG TACAGCAGAC 
7501 CATTATGCTA CCTCACAATA GTTCATAACA GTGACCATAT TTCTCGAAGC TCCCCAACGA 
7561 GCACCTCCAT GCTCTGAGTG GCCACCCCCC GGCCCTGGTG CTTGCGGAGG GCAGGTCAAC 
7621 CGGCATGGGG CTACCGAAAT CCCCGACCGG ATCCCACCAC CCCCGCGATG GGAAGAATCT 
7681 CTCCCCGGGA TGTGGGCCCA CCACCAGCAC AACCTGCTGG CCCAGGCGAG CGTCAAACCA 
7741 TACCACACAA ATATCCTTGG CATCGGCCCT GAATTCCTTC TGCCGCTCTG CTACCCGGTG 
7801 CTTCTGTCCG AAGCAGGGGT TGCTAGGGAT CGCTCCGAGT CCGCAAACCC TTGTCGCGTG 
7861 GCGGGGCTTG TTCGAGCTTG AAGAGCCTCT AGAGTCGACC TGCAGGCATG CAAGCTTGGC 
7921 GTAATCATGG TCATAGCTGT TTCCTGTGTG AAATTGTTAT CCGCTCACAA TTCCACACAA 
7981 CATACGAGCC GGAAGCATAA AGTGTAAAGC CTGGGGTGCC TAATGAGTGA GCTAACTCAC 
8041 ATTAATTGCG TTGCGCTCAC TGCCCGCTTT CCAGTCGGGA AACCTGTCGT GCCAGCTGCA 
8101 TTAATGAATC GGCCAACGCG CGGGGAGAGG CGGTTTGCGT ATTGGGCGCT CTICCGCTIC 
8161 CTCGCTCACT GACTCGCTGC GCTCGGTCGT TCGGCTGCGG CGAGCGGTAT CAGCTCACTC 
8221 AAAGGCGGTA ATACGGTTAT CCACAGAATC AGGGGATAAC GCAGGAAAGA ACATGTGAGC 
8281 AAAAGGCCAG rAILAGGCCA GGAACCGTAA AAAGGCCGCG TTGCTGGCGT TTTTCCATAG 
8341 GCTCCGCCCC CCTGACGAGC ATCArAAAAA TCGACGCTCA AGTCAGAGGT GGCGAAACCC 
8401 GACAGGACTA TAAAGATACC AGGCGTTTCC CCCTGGAAGC TCCCTCGTGC GCTCTCCTGT 
8461 TCCGACCCTG CCGCTTACCG GATACCTGTC CGCCTTTCTC CCTTCGGGAA GCGTGGCGCT 
8521 TTCTCATAGC TCACGCTGTA GGTATCTCAG TTCGGTGTAG GTCGTTCGCT CCAAGCTGGG 
8581 CTGTGTGCAC GAACCCCCCG TTCAGCCCGA CCGCTGCGCC TTATCCGGTA ACTATCGTCT 
8641 TGAGTCCAAC CCGGTAAGAC ACGACTTATC GC 

SEQ ID NO: 226 
pSZI417 

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

SEQ ID NO: 227 
pSZ1119 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC AIGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC ACACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGrAAALACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGICTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
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2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 
2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 
2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACGGCGCG CCATGCTGCT 
2941 GCAGGCCTTC CTGTTCCTGC TGGCCGGCTT CGCCGCCAAG ATCAGCGCCT CCATGACGAA 
3001 CGAGACGTCC GACCGCCCCC TGGTGCACTT CACCCCCAAC AAGGGCTGGA TGAACGACCC 
3061 CAACGGCCTG TGGTACGACG AGAAGGACGC CAAGTGGCAC CTGTACTTCC AGTACAACCC 
3121 GAACGACACC GTCTGGGGGA CGCCCTTGTT CTGGGGCCAC GCCACGTCCG ACGACCTGAC 
3181 CAACTGGGAG GACCAGCCCA TCGCCATCGC CCCGAAGCGC AACGACTCCG GCGCCTTCTC 
3241 CGGCTCCATG GTGGTGGACT ACAACAACAC CTCCGGCTTC TTCAACGACA CCATCGACCC 
3301 GCGCCAGCGC TGCGTGGCCA TCTGGACCTA CAACACCCCG GAGTCCGAGG AGCAGTACAT 
3361 CTCCTACAGC CTGGACGGCG GCTACACCTT CACCGAGTAC CAGAAGAACC CCGTGCTGGC 
3421 CGCCAACTCC ACCCAGTTCC GCGACCCGAA GGTCTTCTGG TACGAGCCCT CCCAGAAGTG 
3481 GATCATGACC GCGGCCAAGT CCCAGGACTA CAAGATCGAG ATCTACTCCT CCGACGACCT 
3541 GAAGTCCTGG AAGCTGGAGT CCGCGTTCGC CAACGAGGGC TTCCTCGGCT ACCAGTACGA 
3601 GTGCCCCGGC CTGATCGAGG TCCCCACCGA GCAGGACCCC AGCAAGTCCT ACTGGGTGAT 
3661 GTTCATCTCC ATCAACCCCG GCGCCCCGGC CGGCGGCTCC TTCAACCAGT ACTTCGTCGG 
3721 CAGCTTCAAC GGCACCCACT TCGAGGCCTT CGACAACCAG TCCCGCGTGG TGGACTTCGG 
3781 CAAGGACTAC TACGCCCTGC AGACCTTCTT CAACACCGAC CCGACCTACG GGAGCGCCCT 
3841 GGGCATCGCG TGGGCCTCCA ACTGGGAGTA CTCCGCCTTC GTGCCCACCA ACCCCTGGCG 
3901 CTCCTCCATG TCCCTCGTGC GCAAGTTCTC CCTCAACACC GAGTACCAGG CCAACCCGGA 
3961 GACGGAGCTG ATCAACCTGA AGGCCGAGCC GATCCTGAAC ATCAGCAACG CCGGCCCCTG 
4021 GAGCCGGTTC GCCACCAACA CCACGTTGAC GAAGGCCAAC AGCTACAACG TCGACCTGTC 
4081 CAACAGCACC GGCACCCTGG AGTTCGAGCT GGTGTACGCC GTCAACACCA CCCAGACGAT 
4141 CTCCAAGTCC GTGTTCGCGG ACCTCTCCCT CTGGTTCAAG GGCCTGGAGG ACCCCGAGGA 
4201 GTACCTCCGC ATGGGCTTCG AGGTGTCCGC GTCCTCCTTC TTCCTGGACC GCGGGAACAG 
4261 CAAGGTGAAG TTCGTGAAGG AGAACCCCTA CTTCACCAAC CGCATGAGCG TGAACAACCA 
4321 GCCCTTCAAG AGCGAGAACG ACCTGTCCTA CTACAAGGTG TACGGCTTGC TGGACCAGAA 
4381 CATCCTGGAG CTGTACTTCA ACGACGGCGA CGTCGTGTCC ACCAACACCT ACTTCATGAC 
4441 CACCGGGAAC GCCCTGGGCT CCGTGAACAT GACGACGGGG GTGGACAACC TGTTCTACAT 
4501 CGACAAGTTC CAGGTGCGCG AGGTCAAGTG ACAATTGGCA GCAGCAGCTC GGATAGTATC 
4561 GACACACTCT GGACGCTGGT CGTGTGATGG ACTGTTGCCG CCACACTTGC TGCCTTGACC 
4621 TGTGAATATC CCTGCCGCTT TTATCAAACA GCCTCAGTGT GTTTGATCTT GTGTGTACGC 
4681 GCTTTTGCGA GTTGCTAGCT GCTTGTGCTA TTTGCGAATA CCACCCCCAG CATCCCCTTC 
4741 CCTCGTTTCA TATCGCTTGC ATCCCAACCG CAACTTATCT ACGCTGTCCT GCTATCCCTC 
4801 AGCGCTGCTC CTGCTCCTGC TCACTGCCCC TCGCACAGCC TTGGTTTGGG CTCCGCCTGT 
4861 ATTCTCCTGG TACTGCAACC TGTAAACCAG CACTGCAATG CTGATGCACG GGAAGTAGTG 
4921 GGATGGGAAC ACAAATGGAG GATCCCGCGT CTCGAACAGA GCGCGCAGAG GAACGCTGAA 
4981 GGTCTCGCCT CTGTCGCACC TCAGCGCGGC ATACACCACA ATAACCACCT GACGAATGCG 
5041 CTTGGTTCTT CGTCCATTAG CGAAGCGTCC GGTTCACACA CGTGCCACGT TGGCGAGGTG 
5101 GCAGGTGACA ATGATCGGTG GAGCTGATGG TCGAAACGTT CACAGCCTAG GGATATCGAA 
5161 TTCGGCCGAC AGGACGCGCG TCAAAGGTGC TGGTCGTGTA TGCCCTGGCC GGCAGGTCGT 
5221 TGCTGCTGCT GGTTAGTGAT TCCGCAACCC TGATTTTGGC GICITATTTT GGCGTGGCAA 
5281 ACGCTGGCGC CCGCGAGCCG GGCCGGCGGC GATGCGGTGC CCCACGGCTG CCGGAATCCA 
5341 AGGGAGGCAA GAGCGCCCGG GTCAGTTGAA GGGCTTTACG CGCAAGGTAC AGCCGCTCCT 
5401 GCAAGGCTGC GTGGTGGAAT TGGACGTGCA GGTCCTGCTG AAGTTCCTCC ACCGCCTCAC 
5461 CAGCGGACAA AGCACCGGTG TATCAGGTCC GTGTCATCCA CTCTAAAGAG CTCGACTACG 
5521 ACCTACTGAT GGCCCTAGAT TCTTCATCAA AAACGCCTGA GACACTTGCC CAGGATTGAA 
5581 ACTCCCTGAA GGGACCACCA GGGGCCCTGA GTTGTTCCTT CCCCCCGTGG CGAGCTGCCA 
5641 GCCAGGCTGT ACCTGTGATC GAGGCTGGCG GGAAAATAGG CTTCGTGTGC TCAGGTCATG 
5701 GGAGGTGCAG GACAGCTCAT GAAACGCCAA CAATCGCACA ATTCATGTCA AGCTAATCAG 
5761 CTATTTCCTC TTCACGAGCT GTAATTGTCC CAAAATTCTG GGTGATCCTT GTCTACCGGG 
5821 CGTGTACGGG CCCTTCCCTC AACCCTAGGT ATGCGCGCAT GCGGTCGCCG CGCAACTCGC 
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5881 GCGAGGGCCG AGGGTTTGGG ACGGGCCGTC CenzaakTGCA GTTGCACCCG GATGCGTGGC 
5941 ACCTTTTTTG CGATAATTTA TGCAATGGAC TGCTCTGCAA AATTCTGGCT CTGTCGCCAA 
6001 CCCTAGGATC AGCGGCGTAG GATTTCGTAA TCATTCGTCC TGATGGGGAG CTACCGACTA 
6061 CCCTAATATC AGCCCGACTG CCTGACGCCA GCGTCCACTT TTGTGCACAC ATTCCATTCG 
6121 TGCCCAAGAC ATTTCATTGT GGTGCGAAGC GTCCCCAGTT ACGCTCACCT GTTTCCCGAC 
6181 CTCCTTACTG TTCTGTCGAC AGAGCGGGCC CACAGGCCGG TCGCAGCCAC TAGTATGGCC 
6241 ACCGCATCCA CTTTCTCGGC GTTCAATGCC CGCTGCGGCG ACCTGCGTCG CTCGGCGGGC 
6301 TCCGGGCCCC GGCGCCCAGC GAGGCCCCTC CCCGTGCGCG GGCGCGCCCA GCTGCCCGAC 
6361 TGGAGCATGC TGCTGGCCGC GATCACCACC CTGTTCCTGG CGGCCGAGAA GCAGTGGATG 
6421 ATGCTGGACT GGAAGCCCAA GCGCCCCGAC ATGCTGGTGG ACCCCTTCGG CCTGGGCCGC 
6481 TTCGTGCAGG ACGGCCTGGT GTTCCGCAAC AACTTCAGCA TCCGCAGCTA CGAGATCGGC 
6541 GCGGACCGCA CCGCCAGCAT CGAGACCCTG ATGAACCACC TGCAGGAGAC CGCCCTGAAC 
6601 CACGTGAAGA GCGTGGGCCT GCTGGAGGAC GGCCTGGGCA GCACCCGCGA GATGAGCCTG 
6661 CGCAACCTGA TCTGGGTGGT GACCAAGATG CAGGTGGCGG TGGACCGCTA CCCCACCTGG 
6721 GGCGACGAGG TGCAGGTGAG CAGCTGGGCG ACCGCCATCG GCAAGAACGG CATGCGCCGC 
6781 GAGTGGATCG TGACCGACTT CCGCACCGGC GAGACCCTGC TGCGCGCCAC CAGCGTGTGG 
6841 GTGATGATGA ACAAGCTGAC CCGCCGCATC AGCAAGATCC CCGAGGAGGT GTGGCACGAG 
6901 ATCGGCCCCA GCTTCATCGA CGCGCCCCCC CTGCCCACCG TGGAGGACGA CGGCCGCAAG 
6961 CTGACCCGCT TCGACGAGAG CAGCGCCGAC TTCATCCGCA AGGGCCTGAC CCCCCGCTGG 
7021 AGCGACCTGG ACATCAACCA GCACGTGAAC AACGTGAAGT ACATCGGCTG GCTGCTGGAG 
7081 AGCGCGCCCC CCGAGATCCA CGAGAGCCAC GAGATCGCCA GCCTGACCCT GGAGTACCGC 
7141 CGCGAGTGCG GCCGCGACAG CGTGCTGAAC AGCGCCACCA AGGTGAGCGA CAGCAGCCAG 
7201 CTGGGCAAGA GCGCCGTGGA GTGCAACCAC CTGGTGCGCC TGCAGAACGG CGGCGAGATC 
7261 GTGAAGGGCC GCACCGTGTG GCGCCCCAAG CGCCCCCTGT ACAACGACGG CGCCGTGGTG 
7321 GACGTGCCCG CCAAGACCAG CGATGACGAT GACAAGCTGG GATGACTCGA GGCAGCAGCA 
7381 GCTCGGATAG TATCGACACA CTCTGGACGC TGGTCGTGTG ATGGACTGTT GCCGCCACAC 
7441 TTGCTGCCTT GACCTGTGAA TATCCCTGCC GCTTTTATCA AACAGCCTCA GTGTGTTTGA 
7501 TCTTGTGTGT ACGCGCTTTT GCGAGTTGCT AGCTGCTTGT GCTATTTGCG AATACCACCC 
7561 CCAGCATCCC CTTCCCTCGT TTCATATCGC TTGCATCCCA ACCGCAAcTT ATCTACGCTG 
7621 TCCTGCTATC CCTCAGCGCT GCTCCTGCTC CTGCTCACTG CCCCTCGCAC AGCCTTGGTT 
7681 TGGGCTCCGC CTGTATTCTC CTGGTACTGC AACCTGTAAA CCAGCACTGC AATGCTGATG 
7741 CACGGGAAGT AGTGGGATGG GAACACAAAT GGAAAGCTTG AGCTCTTGTT TTCCAGAAGG 
7801 AGTTGCTCCT TGAGCCTTTC ATTCTCAGCC TCGATAACCT CCAAAGCCGC TCTAATTGTG 
7861 GAGGGGGTTC GAATTTAAAA GCTTGGAATG TTGGTTCGTG CGTCTGGAAC AAGCCCAGAC 
7921 TTGTTGCTCA CTGGGAAAAG GACCATCAGC TcrAhAALAC TTGCCGCTCA AACCGCGTAC 
7981 CTCTGCTTTC GCGCAATCTG CCCTGTTGAA ATCGCCACCA CATTCATATT GTGACGCTTG 
8041 AGCAGTCTGT AACAGCCTCA GAATGTGGAA TCATCTGCCC CCTGTGCGAG CCCATGCCAG 
8101 GCATGTCGCG GGCGAGGACA CCCGCCACTC GTACAGCAGA CCATTATGCT ACCTCACAAT 
8161 AGTTCATAAC AGTGACCATA TTTCTCGAAG CTCCCCAACG AGCACCTCCA TGCTCTGAGT 
8221 GGCCACCCCC CGGCCCTGGT GCTTGCGGAG GGCAGGTCAA CCGGCATGGG GCTACCGAAA 
8281 TCCCCGACCG GATCCCACCA CCCCCGCGAT GGGAAGAATC TCTCCCCGGG ATGTGGGCCC 
8341 ACCACCAGCA CAACCTGCTG GCCCAGGCGA GCGTCAAACC ATACCACACA AATATCCTTG 
8401 GCATCGGCCC TGAATTCCTT CTGCCGCTCT GCTACCCGGT GCTTCTGTCC GAAGCAGGGG 
8461 TTGCTAGGGA TCGCTCCGAG TCCGCAAACC CTTGTCGCGT GGCGGGGCTT GTTCGAGCTT 
8521 GAAGAGCCTC TAGAGTCGAC CTGCAGGCAT GCAAGCTTGG CGTAATCATG GTCATAGCTG 
8581 TTTCCTGTGT GAAATTGTTA TCCGCTCACA ATTCCACACA ACATACGAGC CGGAAGCATA 
8641 AAGTGTAAAG CCTGGGGTGC CTAATGAGTG AGCTAACTCA CATTAATTGC GTTGCGCTCA 
8701 CTGCCCGCTT TCCAGTCGGG AAACCTGTCG TGCCAGCTGC ATTAATGAAT CGGCCAACGC 
8761 GCGGGGAGAG GCGGTTTGCG TATTGGGCGC TCTTCCGCTT CCTCGCTCAC TGACTCGCTG 
8821 CGCTCGGTCG TTCGGCTGCG GCGAGCGGTA TCAGCTCACT CAAAGGCGGT AATACGGTTA 
8881 TCCACAGAAT CAGGGGATAA CGCAGGAAAG AACATGTGAG (-2014AGGCCA GCAAAAGGCC 
8941 AGGAACCGTA AAAAGGCCGC GTTGCTGGCG TTTTTCCATA GGCTCCGCCC CCCTGACGAG 
9001 CATCACAAAA ATCGACGCTC AAGTCAGAGG TGGCGAAACC CGACAGGACT ATAAAGATAC 
9061 CAGGCGTTTC CCCCTGGAAG CTCCCTCGTG CGCTCTCCTG TTCCGACCCT GCCGCTTACC 
9121 GGATACCTGT CCGCCTTTCT CCCTTCGGGA AGCGTGGCGC TTTCTCATAG CTCACGCTGT 
9181 AGGTATCTCA GTTCGGTGTA GGTCGTTCGC TCCAAGCTGG GCTGTGTGCA CGAACCCCCC 
9241 GTTCAGCCCG ACCGCTGCGC CTTATCCGGT AACTATCGTC TTGAGTCCAA CCCGGTAAGA 
9301 CACGACTTAT CGC 

SEQ ID NO: 228 
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pSZ944 

1 CTAAATTGTA AGCGTTAATA TTTTGTTAAA ATTCGCGTTA AATTTTTGTT AAATCAGCTC 
61 ATITTTTAAC CAATAGGCCG AAATCGGCAA AATCCCTTAT AAATCAAAAG AATAGACCGA 
121 GATAGGGTTG AGTGTTGTTC CAGTTTGGAA CAAGAGTCCA CTATTAAAGA ACGTGGACTC 
181 CAACGTCAAA GGGCGAL4LA CCGTCTATCA GGGCGATGGC CCACTACGTG AACCATCACC 
241 CTAATCAAGT TTTTTGGGGT CGAGGTGCCG TAAAGCACTA AATCGGAACC CTAAAGGGAG 
301 CCCCCGATTT AGAGCTTGAC GGGGAAAGCC GGCGAACGTG.  GCGAGAAAGG AAGGGAAGAA 
361 AGCGAAAGGA GCGGGCGCTA GGGCGCTGGC AAGTGTAGCG GTCACGCTGC GCGTAACCAC 
421 CACACCCGCC GCGCTTAATG CGCCGCTACA GGGCGCGTCC CATTCGCCAT TCAGGCTGCG 
481 CAACTGTTGG GAAGGGCGAT CGGTGCGGGC CTCTTCGCTA TTACGCCAGC TGGCnAAAGG 
541 GGGATGTGCT GCAAGGCGAT TAAGTTGGGT AACGCCAGGG TTTTCCCAGT CACGACGTTG 
601 TAAAACGACG GCCAGTGAGC GCGCGTAATA CGACTCACTA TAGGGCGAAT TGCAGCTTTT 
661 GTTCCCTTTA GTGAGGGTTA ATTGCGCGCT TGGCGTAATC ATGGTCATAG CTGTTTCCTG 
721 TGTGAAATTG TTATCCGCTC ACAATTCCAC ACAACATACG AGCCGGAAGC ATAAAGTGTA 
781 AAGCCTGGGG TGCCTAATGA GTGAGCTAAC TCACATTAAT TGCGTTGCGC TCACTGCCCG 
841 CTTTCCAGTC GGGAAACCTG TCGTGCCAGC TGCATTAATG AATCGGCCAA CGCGCGGGGA 
901 GAGGCGGTGC GTATTGGGCG CTCTTCCGCT CCCGTGATCA CACAGGTGCC TTGCGAGCGT 
961 GATCACACTA TTTTGGGGGT CCTACAGTAC TGAAATGGTG AGAAGTCGTA CTGAAATCAA 
1021 GGATGAACAA TGAAAATGGT GCTGTGGTGG CTTCTCAAAG GTCAAGAATC AGTCGCTCGC 
1081 GTCAGGAAAT CGCGGCGTCA ACCAGCGTGG GCGCGGTCAG TGGCCCCGCA CTGGTCACCA 
1141 TAGCCTCTCC TGCCACAGTA GCGATCCCCT GGGCGTTCAC TCTCAGCAGC GGCTGTACTG 
1201 CCTCCCAGAT TTTCTTCTTC TGGACCTGCG GGCGTGAGAG GATGAGCAGG GTGGGGCCAA 
1261 GGGCTCAATC CTGAACGGCC CTCATTCGGT TTCCAATCCC ACAACACATA CCCACAGCAG 
1321 GTCAGACCAC GCATTCGCAC CATGCGCACC AATAACGTGT CCTTACCTGA TTGGGTGTGG 
1381 CAGGCTCCGT GGACAGGAGT GCCTCGTCCC CCGCCCAGAC CCGCTCCCCC GTCACGGCGG 
1441 CGTCCGGGAC CCGCAGCGGC TCCACCGCGG TGTGATCCGC GTTGGCGGCG CAGAGCAGCA 
1501 TCCCAGCCGA TTTGACCCCG CGCATGCTCC GAGGCTTGAG GTTGGCCAGC ACCACCACCC 
1561 GCCGGCCGAC AAGGTCCTCC AGGGTCACGT GCCGGACCAG GCCACTCACG ATGGTGCGAG 
1621 GGCCCCCCTC CTCGCCGAGG TCGATCTGCT CGACGTACAG ACTGCGACAT GCGTGGCGAG 
1681 TGGTCATCAG AAGGAAGCAG GTGTGCAGAA GGGGCACGTG GTTGGTATTG AGAGTAGCCA 
1741 AAGCTTTGTG CCAATCAGAA AGTCAACGCA GCTGCCTGCC TGGCTCGCGT ACGGTACCCT 
1801 TTCTTGCGCT ATGACACTTC CAGCAAAAGG TAGGGCGGGC TGCGAGACGG CTTCCCGGCG 
1861 CTGCATGCAA CACCGATGAT GCTTCGACCC CCCGAAGCTC CTTCGGGGCT GCATGGGCGC 
1921 TCCGATGCCG CTCCAGGGCG AGCGCTGTTT AAATAGCCAG GCCCCCGATT GCAAAGACAT 
1981 TATAGCGAGC TACCAAAGCC ATATTCAAAC ACCTAGATCA CTACCACTTC TACACAGGCC 
2041 ACTCGAGCTT GTGATCGCAC TCCGCTAAGG GGGCGCCTCT TCCTCTTCGT TTCAGTCACA 
2101 ACCCGCAAAC TCTAGAATAT CAATGCTGCT GCAGGCCTTC CTGTTCCTGC TGGCCGGCTT 
2161 CGCCGCCAAG ATCAGCGCCT CCATGACGAA CGAGACGTCC GACCGCCCCC TGGTGCACTT 
2221 CACCCCCAAC AAGGGCTGGA TGAACGACCC CAACGGCCTG TGGTACGACG AGAAGGACGC 
2281 CAAGTGGCAC CTGTACTTCC AGTACAACCC GAACGACACC GTCTGGGGGA CGCCCTTGTT 
2341 CTGGGGCCAC GCCACGTCCG ACGACCTGAC CAACTGGGAG GACCAGCCCA TCGCCATCGC 
2401 CCCGAAGCGC AACGACTCCG GCGCCTTCTC CGGCTCCATG GTGGTGGACT ACAACAACAC 
2461 CTCCGGCTTC TTCAACGACA CCATCGACCC GCGCCAGCGC TGCGTGGCCA TCTGGACCTA 
2521 CAACACCCCG GAGTCCGAGG AGCAGTACAT CTCCTACAGC CTGGACGGCG GCTACACCTT 
2581 CACCGAGTAC CAGAAGAACC CCGTGCTGGC CGCCAACTCC ACCCAGTTCC GCGACCCGAA 
2641 GGTCTTCTGG TACGAGCCCT CCCAGAAGTG GATCATGACC GCGGCCAAGT CCCAGGACTA 
2701 CAAGATCGAG ATCTACTCCT CCGACGACCT GAAGTCCTGG AAGCTGGAGT CCGCGTTCGC 
2761 CAACGAGGGC TTCCTCGGCT ACCAGTACGA GTGCCCCGGC CTGATCGAGG TCCCCACCGA 
2821 GCAGGACCCC AGCAAGTCCT ACTGGGTGAT GTTCATCTCC ATCAACCCCG GCGCCCCGGC 
2881 CGGCGGCTCC TTCAACCAGT ACTTCGTCGG CAGCTTCAAC GGCACCCACT TCGAGGCCTT 
2941 CGACAACCAG TCCCGCGTGG TGGACTTCGG CAAGGACTAC TACGCCCTGC AGACCTTCTT 
3001 CAACACCGAC CCGACCTACG GGAGCGCCCT GGGCATCGCG TGGGCCTCCA ACTGGGAGTA 
3061 CTCCGCCTTC GTGCCCACCA ACCCCTGGCG CTCCTCCATG TCCCTCGTGC GCAAGTTCTC 
3121 CCTCAACACC GAGTACCAGG CCAACCCGGA GACGGAGCTG ATCAACCTGA AGGCCGAGCC 
3181 GATCCTGAAC ATCAGCAACG CCGGCCCCTG GAGCCGGTTC GCCACCAACA CCACGTTGAC 
3241 GAAGGCCAAC AGCTACAACG TCGACCTGTC CAACAGCACC GGCACCCTGG AGTTCGAGCT 
3301 GGTGTACGCC GTCAACACCA CCCAGACGAT CTCCAAGTCC GTGTTCGCGG ACCTCTCCCT 
3361 CTGGTTCAAG GGCCTGGAGG ACCCCGAGGA GTACCTCCGC ATGGGCTTCG AGGTGTCCGC 
3421 GTCCTCCTTC TTCCTGGACC GCGGGAACAG CAAGGTGAAG TTCGTGAAGG AGAACCCCTA 
3481 CTTCACCAAC CGCATGAGCG TGAACAACCA GCCCTTCAAG AGCGAGAACG ACCTGTCCTA 
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3541 CTACAAGGTG TACGGCTTGC TGGACCAGAA CATCCTGGAG CTGTACTTCA ACGACGGCGA 
3601 CGTCGTGTCC ACCAACACCT ACTTCATGAC CACCGGGAAC GCCCTGGGCT CCGTGAACAT 
3661 GACGACGGGG GTGGACAACC TGTTCTACAT CGACAAGTTC CAGGTGCGCG AGGTCAAGTG 
3721 ACAATTGGCA GCAGCAGCTC GGATAGTATC GACACACTCT GGACGCTGGT CGTGTGATGG 
3781 ACTGTTGCCG CCACACTTGC TGCCTTGACC TGTGAATATC CCTGCCGCTT TTATCAAACA 
3841 GCCTCAGTGT GTTTGATCTT GTGTGTACGC GCTTTTGCGA GTTGCTAGCT GCTTGTGCTA 
3901 TTTGCGAATA CCACCCCCAG CATCCCCTTC CCTCGTTTCA TATCGCTTGC ATCCCAACCG 
3961 CAACTTATCT ACGCTGTCCT GCTATCCCTC AGCGCTGCTC CTGCTCCTGC TCACTGCCCC 
4021 TCGCACAGCC TTGGTTTGGG CTCCGCCTGT ATTCTCCTGG TACTGCAACC TGTAAACCAG 
4081 CACTGCAATG CTGATGCACG GGAAGTAGTG GGATGGGAAC ACAAATGGAG GATCCCGCGT 
4141 CTCGAACAGA GCGCGCAGAG GAACGCTGAA GGTCTCGCCT CTGTCGCACC TCAGCGCGGC 
4201 ATACACCACA ATAACCACCT GACGAATGCG CTTGGTTCTT CGTCCATTAG CGAAGCGTCC 
4261 GGTTCACACA CGTGCCACGT TGGCGAGGTG GCAGGTGACA ATGATCGGTG GAGCTGATGG 
4321 TCGAAACGTT CACAGCCTAG GGATATCGAA TTCCTTTCTT GCGCTATGAC ACTTCCAGCA 
4381 AAAGGTAGGG CGGGCTGCGA GACGGCTTCC CGGCGCTGCA TGCAACACCG ATGATGCTTC 
4441 GACCCCCCGA AGCTCCTTCG GGGCTGCATG GGCGCTCCGA TGCCGCTCCA GGGCGAGCGC 
4501 TGTTTAAATA GCCAGGCCCC CGATTGCAAA GACATTATAG CGAGCTACCA AAGCCATATT 
4561 CAAACACCTA GATCACTACC ACTTCTACAC AGGCCACTCG AGCTTGTGAT CGCACTCCGC 
4621 TAAGGGGGCG CCTCTTCCTC TTCGTTTCAG TCACAACCCG CAAACACTAG TATGGCCACC 
4681 GCATCCACTT TCTCGGCGTT CAATGCCCGC TGCGGCGACC TGCGTCGCTC GGCGGGCTCC 
4741 GGGCCCCGGC GCCCAGCGAG GCCCCTCCCC GTGCGCGGGC GCGCCCCCGA CTGGTCCATG 
4801 CTGTTCGCCG TGATCACCAC CATCTTCTCC GCCGCCGAGA AGCAGTGGAC CAACCTGGAG 
4861 TGGAAGCCCA AGCCCAACCC CCCCCAGCTG CTGGACGACC ACTTCGGCCC CCACGGCCTG 
4921 GTGTTCCGCC GCACCTTCGC CATCCGCAGC TACGAGGTGG GCCCCGACCG CTCCACCAGC 
4981 ATCGTGGCCG TGATGAACCA CCTGCAGGAG GCCGCCCTGA ACCACGCCAA GTCCGTGGGC 
5041 ATCCTGGGCG ACGGCTTCGG CACCACCCTG GAGATGTCCA AGCGCGACCT GATCTGGGTG 
5101 GTGAAGCGCA CCCACGTGGC CGTGGAGCGC TACCCCGCCT GGGGCGACAC CGTGGAGGTG 
5161 GAGTGCTGGG TGGGCGCCTC CGGCAACAAC GGCCGCCGCC ACGACTTCCT GGTGCGCGAC 
5221 TGCAAGACCG GCGAGATCCT GACCCGCTGC ACCTCCCTGA GCGTGATGAT GAACACCCGC 
5281 ACCCGCCGCC TGAGCAAGAT CCCCGAGGAG GTGCGCGGCG AGATCGGCCC CGCCTTCATC 
5341 GACAACGTGG CCGTGAAGGA CGAGGAGATC AAGAAGCCCC AGAAGCTGAA CGACTCCACC 
5401 GCCGACTACA TCCAGGGCGG CCTGACCCCC CGCTGGAACG ACCTGGACAT CAACCAGCAC 
5461 GTGAACAACA TCAAGTACGT GGACTGGATC CTGGAGACCG TGCCCGACAG CATCTTCGAG 
5521 AGCCACCACA TCTCCTCCTT CACCATCGAG TACCGCCGCG AGTGCACCAT GGACAGCGTG 
5581 CTGCAGTCCC TGACCACCGT GAGCGGCGGC TCCTCCGAGG CCGGCCTGGT GTGCGAGCAC 
5641 CTGCTGCAGC TGGAGGGCGG CAGCGAGGTG CTGCGCGCCA AGACCGAGTG GCGCCCCAAG 
5701 CTGACCGACT CCTTCCGCGG CATCAGCGTG ATCCCCGCCG AGTCCAGCGT GATGGACTAC 
5761 AAGGACCACG ACGGCGACTA CAAGGACCAC GACATCGACT ACAAGGACGA CGACGACAAG 
5821 TGACTCGAGG CAGCAGCAGC TCGGATAGTA TCGACACACT CTGGACGCTG GTCGTGTGAT 
5881 GGACTGTTGC CGCCACACTT GCTGCCTTGA CCTGTGAATA TCCCTGCCGC TTTTATCAAA 
5941 CAGCCTCAGT GTGTTTGATC TTGTGTGTAC GCGCTTTTGC GAGTTGCTAG CTGCTTGTGC 
6001 TATTTGCGAA TACCACCCCC AGCATCCCCT TCCCTCGTTT CATATCGCTT GCATCCCAAC 
6061 CGCAACTTAT CTACGCTGTC CTGCTATCCC TCAGCGCGGC TCCTGCTCCT GCTCACTGCC 
6121 CCTCGCACAG CCTTGGTTTG GGCTCCGCCT GTATTCTCCT GGTACTGCAA CCTGTAAACC 
6181 AGCACTGCAA TGCTGATGCA CGGGAAGTAG TGGGATGGGA ACACAAATGG AAAGCTTGAG 
6241 CTCGTACCCA TCAGCATCCG GGTGAATCTT GGCCTCCAAG ATATGGCCAA TCCTCACATC 
6301 CAGCTTGGCA AAATCGACTA GACTGTCTGC AAGTGGGAAT GTGGAGCACA AGGTTGCTTG 
6361 TAGCGATCGA CAGACTGGTG GGGTACATTG ACAGGTGGGC AGCGCCGCAT CCATCGTGCC 
6421 TGACGCGAGC GCCGCCGGTT GCTCGCCCGT GCCTGCCGTC AAAGAGCGGC AGAGAAATCG 
6481 GGAACCGAAA ACGTCACATT GCCTGATGTT GTTACATGCT GGACTAGACT TTCTTGGCGT 
6541 GGGTCTGCTC CTCGCCAGGT GCGCGACGCC TCGGGGCTGG GTGCGAGGGA GCCGTGCGGC 
6601 CACGCATTTG ACAAGACCCA AAGCTCGCAT CTCAGACGGT CAACCGTTCG TATTATACAT 
6661 TCAACATATG GTACATACGC AAAAAGCATG CCAACGATGA CAGCTCTTCG CCCACATGTG 
6721 AGCAAAAGGC CAGCAAAAGG CCAGGAACCG TAAAAAGGCC GCGTTGCTGG CGTTTTTCCA 
6781 TAGGCTCCGC CCCCCTGACG AGCATCACAA AAATCGACGC TCAAGTCAGA GGTGGCGAAA 
6841 CCCGACAGGA CTATAAAGAT ACCAGGCGTT TCCCCCTGGA AGCTCCCTCG TGCGCTCTCC 
6901 TGTTCCGACC CTGCCGCTTA CCGGATACCT GTCCGCCTTT CTCCCTTCGG GAAGCGTGGC 
6961 GCTTTCTCAT AGCTCACGCT GTAGGTATCT CAGTTCGGTG TAGGTCGTTC GCTCCAAGCT 
7021 GGGCTGTGTG CACGAACCCC CCGTTCAGCC CGACCGCTGC GCCTTATCCG GTAACTATCG 
7081 TCTTGAGTCC AACCCGGTAA GACACGACTT ATCGCCACTG GCAGCAGCCA CTGGTAACAG 
7141 GATTAGCAGA GCGAGGTATG TAGGCGGTGC TACAGAGTTC TTGAAGTGGT GGCCTAACTA 
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7201 CGGCTACACT AGAAGGACAG TATTTGGTAT CTGCGCTCTG CTGAAGCCAG TTACCTTCGG 
7261 AAAAAGAGTT GGTAGCTCTT GATCCGGCAA ACAAACCACC GCTGGTAGCG GTGGTTTTTT 
7321 TGTTTGCAAG CAGCAGATTA CGCGCAGAAA AAAAGGATCT CAAGAAGATC CTTTGATCTT 
7381 TTCTACGGGG TCTGACGCTC AGTGGAACGA AAACTCACGT TAAGGGATTT TGGTCATGAG 
7441 ATTATCAAAA AGGATCTTCA CCTAGATCCT TTTAAATTAA AAATGAAGTT TTAAATCAAT 
7501 CTAAAGTATA TATGAGTAAA CTTGGTCTGA CAGTTACCAA TGCTTAATCA GTGAGGCACC 
7561 TATCTCAGCG ATCTGTCTAT TTCGTTCATC CATAGTTGCC TGACTCCCCG TCGTGTAGAT 
7621 AACTACGATA CGGGAGGGCT TACCATCTGG CCCCAGTGCT GCAATGATAC CGCGAGACCC 
7681 ACGCTCACCG GCTCCAGATT TATCAGCAAT AAACCAGCCA GCCGGAAGGG CCGAGCGCAG 
7741 AAGTGGTCCT GCAACTTTAT CCGCCTCCAT CCAGTCTATT AATTGTTGCC GGGAAGCTAG 
7801 AGTAAGTAGT TCGCCAGTTA ATAGTTTGCG CAACGTTGTT GCCATTGCTA CAGGCATCGT 
7861 GGTGTCACGC TCGTCGTTTG GTATGGCTTC ATTCAGCTCC GGTTCCCAAC GATCAAGGCG 
7921 AGTTACATGA TCCCCCATGT TGTGCAAAAA AGCGGTTAGC TCCTTCGGTC CTCCGATCGT 
7981 TGTCAGAAGT AAGTTGGCCG CAGTGTTATC ACTCATGGTT ATGGCAGCAC TGCATAATTC 
8041 TCTTACTGTC ATGCCATCCG TAAGATGCTT TTCTGTGACT GGTGAGTACT CAACCAAGTC 
8101 ATTCTGAGAA TAGTGTATGC GGCGACCGAG TTGCTCTTGC CCGGCGTCAA TACGGGATAA 
8161 TACCGCGCCA CATAGCAGAA CTTTAAAAGT GCTCATCATT GGAAAACGTT CTTCGGGGCG 
8221 AAAACTCTCA AGGATCTTAC CGCTGTTGAG ATCCAGTTCG ATGTAACCCA CTCGTGCACC 
8281 CAACTGATCT TCAGCATCTT TTACTTTCAC CAGCGTTTCT GGGTGAGCAA AAACAGGAAG 
8341 GCAAAATGCC GCAAAAAAGG GAATAAGGGC GACACGGAAA TGTTGAATAC TCATACTCTT 
8401 CCTTTTTCAA TATTATTGAA GCATTTATCA GGGTTATTGT CTCATGAGCG GATACATATT 
8461 TGAATGTATT TAGAAAAATA AACAAATAGG GGTTCCGCGC ACATTTCCCC GAAAAGTGCC 
8521 AC 

SEQ ID NO: 229 
pSZ1283 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT rAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
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1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCITTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 
2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 
2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACGGCGCG CCATGCTGCT 
2941 GCAGGCCTTC CTGTTCCTGC TGGCCGGCTT CGCCGCCAAG ATCAGCGCCT CCATGACGAA 
3001 CGAGACGTCC GACCGCCCCC TGGTGCACTT CACCCCCAAC AAGGGCTGGA TGAACGACCC 
3061 CAACGGCCTG TGGTACGACG AGAAGGACGC CAAGTGGCAC CTGTACTTCC AGTACAACCC 
3121 GAACGACACC GTCTGGGGGA CGCCCTTGTT CTGGGGCCAC GCCACGTCCG ACGACCTGAC 
3181 CAACTGGGAG GACCAGCCCA TCGCCATCGC CCCGAAGCGC AACGACTCCG GCGCCTTCTC 
3241 CGGCTCCATG GTGGTGGACT ACAACAACAC CTCCGGCTTC TTCAACGACA CCATCGACCC 
3301 GCGCCAGCGC TGCGTGGCCA TCTGGACCTA CAACACCCCG GAGTCCGAGG AGCAGTACAT 
3361 CTCCTACAGC CTGGACGGCG GCTACACCTT CACCGAGTAC CAGAAGAACC CCGTGCTGGC 
3421 CGCCAACTCC ACCCAGTTCC GCGACCCGAA GGTCTTCTGG TACGAGCCCT CCCAGAAGTG 
3481 GATCATGACC GCGGCCAAGT CCCAGGACTA CAAGATCGAG ATCTACTCCT CCGACGACCT 
3541 GAAGTCCTGG AAGCTGGAGT CCGCGTTCGC CAACGAGGGC TTCCTCGGCT ACCAGTACGA 
3601 GTGCCCCGGC CTGATCGAGG TCCCCACCGA GCAGGACCCC AGCAAGTCCT ACTGGGTGAT 
3661 GTTCATCTCC ATCAACCCCG GCGCCCCGGC CGGCGGCTCC TTCAACCAGT ACTTCGTCGG 
3721 CAGCTTCAAC GGCACCCACT TCGAGGCCTT CGACAACCAG TCCCGCGTGG TGGACTTCGG 
3781 CAAGGACTAC TACGCCCTGC AGACCTTCTT CAACACCGAC CCGACCTACG GGAGCGCCCT 
3841 GGGCATCGCG TGGGCCTCCA ACTGGGAGTA CTCCGCCTTC GTGCCCACCA ACCCCTGGCG 
3901 CTCCTCCATG TCCCTCGTGC GCAAGTTCTC CCTCAACACC GAGTACCAGG CCAACCCGGA 
3961 GACGGAGCTG ATCAACCTGA AGGCCGAGCC GATCCTGAAC ATCAGCAACG CCGGCCCCTG 
4021 GAGCCGGTTC GCCACCAACA CCACGTTGAC naArGCCAAC AGCTACAACG TCGACCTGTC 
4081 CAACAGCACC GGCACCCTGG AGTTCGAGCT GGTGTACGCC GTCAACACCA CCCAGACGAT 
4141 CTCCAAGTCC GTGTTCGCGG ACCTCTCCCT CTGGTTCAAG GGCCTGGAGG ACCCCGAGGA 
4201 GTACCTCCGC ATGGGCTTCG AGGTGTCCGC GTCCTCCTTC TTCCTGGACC GCGGGAACAG 
4261 CAAGGTGAAG TTCGTGAAGG AGAACCCCTA CTTCACCAAC CGCATGAGCG TGAACAACCA 
4321 GCCCTTCAAG AGCGAGAACG ACCTGTCCTA CTACAAGGTG TACGGCTTGC TGGACCAGAA 
4381 CATCCTGGAG CTGTACTTCA ACGACGGCGA CGTCGTGTCC ACCAACACCT ACTTCATGAC 
4441 CACCGGGAAC GCCCTGGGCT CCGTGAACAT GACGACGGGG GTGGACAACC TGTTCTACAT 
4501 CGACAAGTTC CAGGTGCGCG AGGTCAAGTG ACAATTGGCA GCAGCAGCTC GGATAGTATC 
4561 GACACACTCT GGACGCTGGT CGTGTGATGG ACTGTTGCCG CCACACTTGC TGCCTTGACC 
4621 TGTGAATATC CCTGCCGCTT TTATCAAACA GCCTCAGTGT GTTTGATCTT GTGTGTACGC 
4681 GCTTTTGCGA GTTGCTAGCT GCTTGTGCTA TTTGCGAATA CCACCCCCAG CATCCCCTTC 
4741 CCTCGTTTCA TATCGCTTGC ATCCCAACCG CAACTTATCT ACGCTGTCCT GCTATCCCTC 
4801 AGCGCTGCTC CTGCTCCTGC TCACTGCCCC TCGCACAGCC TTGGTTTGGG CTCCGCCTGT 
4861 ATTCTCCTGG TACTGCAACC TGTAAACCAG CACTGCAATG CTGATGCACG GGAAGTAGTG 
4921 GGATGGGAAC ACAAATGGAG GATCCCGCGT CTCGAACAGA GCGCGCAGAG GAACGCTGAA 
4981 GGTCTCGCCT CTGTCGCACC TCAGCGCGGC ATACACCACA ATAACCACCT GACGAATGCG 
5041 CTTGGTTCTT CGTCCATTAG CGAAGCGTCC GGTTCACACA CGTGCCACGT TGGCGAGGTG 
5101 GCAGGTGACA ATGATCGGTG GAGCTGATGG TCGAAACGTT CACAGCCTAG GGATATCGAA 
5161 TTCGGCCGAC AGGACGCGCG TCAAAGGTGC TGGTCGTGTA TGCCCTGGCC GGCAGGTCGT 
5221 TGCTGCTGCT GGTTAGTGAT TCCGCAACCC TGATTTTGGC GTCTTATTTT GGCGTGGCAA 
5281 ACGCTGGCGC CCGCGAGCCG GGCCGGCGGC GATGCGGTGC CCCACGGCTG CCGGAATCCA 
5341 AGGGAGGCAA GAGCGCCCGG GTCAGTTGAA GGGCTTTACG CGCAAGGTAC AGCCGCTCCT 
5401 GCAAGGCTGC GTGGTGGAAT TGGACGTGCA GGTCCTGCTG AAGTTCCTCC ACCGCCTCAC 
5461 CAGCGGACAA AGCACCGGTG TATCAGGTCC GTGTCATCCA CTCTAAAGAG CTCGACTACG 
5521 ACCTACTGAT GGCCCTAGAT TCTTCATCAA AAACGCCTGA GACACTTGCC CAGGATTGAA 
5581 ACTCCCTGAA GGGACCACCA GGGGCCCTGA GTTGTTCCTT CCCCCCGTGG CGAGCTGCCA 
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5641 GCCAGGCTGT ACCTGTGATC GAGGCTGGCG GGAAAATAGG CTTCGTGTGC TCAGGTCATG 
5701 GGAGGTGCAG GACAGCTCAT GAAACGCCAA CAATCGCACA ATTCATGTCA AGCTAATCAG 
5761 CTATTTCCTC TTCACGAGCT GTAATTGTCC rIALAATTCTG GTCTACCGGG GGTGATCCTT 
5821 CGTGTACGGG CCCTTCCCTC AACCCTAGGT ATGCGCGCAT GCGGTCGCCG CGCAACTCGC 
5881 GCGAGGGCCG AGGGTTTGGG ACGGGCCGTC CCGAAATGCA GTTGCACCCG GATGCGTGGC 
5941 ACCTTTTTTG CGATAATTTA TGCAATGGAC TGCTCTGCAA AATTCTGGCT CTGTCGCCAA 
6001 CCCTAGGATC AGCGGCGTAG GATTTCGTAA TCATTCGTCC TGATGGGGAG CTACCGACTA 
6061 CCCTAATATC AGCCCGACTG CCTGACGCCA GCGTCCACTT TTGTGCACAC ATTCCATTCG 
6121 TGCCCAAGAC ATTTCATTGT GGTGCGAAGC GTCCCCAGTT ACGCTCACCT GTTTCCCGAC 
6181 CTCCTTACTG TTCTGTCGAC AGAGCGGGCC CACAGGCCGG TCGCAGCCAC TAGIATGGTG 
6241 GTGGCCGCCG CCGCCAGCAG CGCCTTCTTC CCCGTGCCCG CCCCCCGCCC CACCCCCAAG 
6301 CCCGGCAAGT TCGGCAACTG GCCCAGCAGC CTGAGCCAGC CCTTCAAGCC CAAGAGCAAC 
6361 CCCAACGGCC GCTTCCAGGT GAAGGCCAAC GTGAGCCCCC ACGGGCGCGC CCCCAAGGCC 
6421 AACGGCAGCG CCGTGAGCCT GAAGTCCGGC AGCCTGAACA CCCTGGAGGA CCCCCCCAGC 
6481 AGCCCCCCCC CCCGCACCTT CCTGAACCAG CTGCCCGACT GGAGCCGCCT GCGCACCGCC 
6541 ATCACCACCG TGTTCGTGGC CGCCGAGAAG CAGTTCACCC GCCTGGACCG CAAGAGCAAG 
6601 CGCCCCGACA TGCTGGTGGA CTGGTTCGGC AGCGAGACCA TCGTGCAGGA CGGCCTGGTG 
6661 TTCCGCGAGC GCTTCAGCAT CCGCAGCTAC GAGATCGGCG CCGACCGCAC CGCCAGCATC 
6721 GAGACCCTGA TGAACCACCT GCAGGACACC AGCCTGAACC ACTGCAAGAG CGTGGGCCTG 
6781 CTGAACGACG GCTTCGGCCG CACCCCCGAG ATGTGCACCC GCGACCTGAT CTGGGTGCTG 
6841 ACCAAGATGC AGATCGTGGT GAACCGCTAC CCCACCTGGG GCGACACCGT GGAGATCAAC 
6901 AGCTGGTTCA GCCAGAGCGG CAAGATCGGC ATGGGCCGCG AGTGGCTGAT CAGCGACTGC 
6961 AACACCGGCG AGATCCTGGT GCGCGCCACC AGCGCCTGGG CCATGATGAA CCAGAAGACC 
7021 CGCCGCTTCA GCAAGCTGCC CTGCGAGGTG CGCCAGGAGA TCGCCCCCCA CTTCGTGGAC 
7081 GCCCCCCCCG TGATCGAGGA CAACGACCGC AAGCTGCACA AGTTCGACGT GAAGACCGGC 
7141 GACAGCATCT GCAAGGGCCT GACCCCCGGC TGGAACGACT TCGACGTGAA CCAGCACGTG 
7201 AGCAACGTGA AGTACATCGG CTGGATTCTG GAGAGCATGC CCACCGAGGT GCTGGAGACC 
7261 CAGGAGCTGT GCAGCCTGAC CCTGGAGTAC CGCCGCGAGT GCGGCCGCGA GAGCGTGGTG 
7321 GAGAGCGTGA CCAGCATGAA CCCCAGCAAG GTGGGCGACC GCAGCCAGTA CCAGCACCTG 
7381 CTGCGCCTGG AGGACGGCGC CGACATCATG AAGGGCCGCA CCGAGTGGCG CCCCAAGAAC 
7441 GCCGGCACCA ACCGCGCCAT CAGCACCTGA TTAATTAACT CGAGGCAGCA GCAGCTCGGA 
7501 TAGTATCGAC ACACTCTGGA CGCTGGTCGT GTGATGGACT GTTGCCGCCA CACTTGCTGC 
7561 CTTGACCTGT GAATATCCCT GCCGCTTTTA TCAAACAGCC TCAGTGTGTT TGATCTTGTG 
7621 TGTACGCGCT TTTGCGAGTT GCTAGCTGCT TGTGCTATTT GCGAATACCA CCCCCAGCAT 
7681 CCCCTTCCCT CGTTTCATAT CGCTTGCATC CCAACCGCAA CTTATCTACG CTGTCCTGCT 
7741 ATCCCTCAGC GCTGCTCCTG CTCCTGCTCA CTGCCCCTCG CACAGCCTTG GTTTGGGCTC 
7801 CGCCTGTATT CTCCTGGTAC TGCAACCTGT AAACCAGCAC TGCAATGCTG ATGCACGGGA 
7861 AGTAGTGGGA TGGGAACACA AATGGAAAGC TTGAGCTCTT GTTTTCCAGA AGGAGTTGCT 
7921 CCTTGAGCCT TTCATTCTCA GCCTCGATAA CCTCCAAAGC CGCTCTAATT GTGGAGGGGG 
7981 TTCGAATTTA AAAGCTTGGA ATGTTGGTTC GTGCGTCTGG AACAAGCCCA GACTTGTTGC 
8041 TCACTGGGAA AAGGACCATC AGCTCCAAAA AACTTGCCGC TCAAACCGCG TACCTCTGCT 
8101 TTCGCGCAAT CTGCCCTGTT GAAATCGCCA CCACATTCAT ATTGTGACGC TTGAGCAGTC 
8161 TGTAATTGCC TCAGAATGTG GAATCATCTG CCCCCTGTGC GAGCCCATGC CAGGCATGTC 
8221 GCGGGCGAGG ACACCCGCCA CTCGTACAGC AGACCATTAT GCTACCTCAC AATAGTTCAT 
8281 AACAGTGACC ATATTTCTCG AAGCTCCCCA ACGAGCACCT CCATGCTCTG AGTGGCCACC 
8341 CCCCGGCCCT GGTGCTTGCG GAGGGCAGGT CAACCGGCAT GGGGCTACCG AAATCCCCGA 
8401 CCGGATCCCA CCACCCCCGC GATGGGAAGA ATCTCTCCCC GGGATGTGGG CCCACCACCA 
8461 GCACAACCTG CTGGCCCAGG CGAGCGTCAA ACCATACCAC ACAAATATCC TTGGCATCGG 
8521 CCCTGAATTC CTTCTGCCGC TCTGCTACCC GGTGCTTCTG TCCGAAGCAG GGGTTGCTAG 
8581 GGATCGCTCC GAGTCCGCAA ACCCTTGTCG CGTGGCGGGG CTTGTTCGAG CTTGAAGAGC 
8641 CTCTAGAGTC GACCTGCAGG CATGCAAGCT TGGCGTAATC ATGGTCATAG CTGTTTCCTG 
8701 TGTGAAATTG TTATCCGCTC ACAATTCCAC ACAACATACG AGCCGGAAGC ATAAAGTGTA 
8761 AAGCCTGGGG TGCCTAATGA GTGAGCTAAC TCACATTAAT TGCGTTGCGC TCACTGCCCG 
8821 CTTTCCAGTC GGGAAACCTG TCGTGCCAGC TGCATTAATG AATCGGCCAA CGCGCGGGGA 
8881 GAGGCGGTTT GCGTATTGGG CGCTCTTCCG CTTCCTCGCT CACTGACTCG CTGCGCTCGG 
8941 TCGTTCGGCT GCGGCGAGCG GTATCAGCTC ACTCAAAGGC GGTAATACGG TTATCCACAG 
9001 AATCAGGGGA TAACGCAGGA AAGAACATGT GAGCAAAAGG CCAGCAAAAG GCCAGGAACC 
9061 GTAAAAAGGC CGCGTTGCTG GCGTTTTTCC ATAGGCTCCG CCCCCCTGAC GAGCATCACA 
9121 AAAATCGACG CTCAAGTCAG AGGTGGCGAA ACCCGACAGG ACTATAAAGA TACCAGGCGT 
9181 TTCCCCCTGG AAGCTCCCTC GTGCGCTCTC CTGTTCCGAC CCTGCCGCTT ACCGGATACC 
9241 TGTCCGCCTT TCTCCCTTCG GGAAGCGTGG CGCTTTCTCA TAGCTCACGC TGTAGGTATC 
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9301 TCAGTTCGGT GTAGGTCGTT CGCTCCAAGC TGGGCTGTGT GCACGAACCC CCCGTTCAGC 
9361 CCGACCGCTG CGCCTTATCC GGTAACTATC GTCTTGAGTC CAACCCGGTA AGACACGACT 
9421 TATCGC 

SEQ ID NO: 230 
pSZ1410 

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

SEQ ID NO: 231 
pSZ1413 

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

125 



8521 AAAAGGCCAG GAACCGTAAA AAGGCCGCGT TGCTGGCGTT TTTCCATAGG CTCCGCCCCC 
8581 CTGACGAGCA TCACAAAAAT CGACGCTCAA GTCAGAGGTG GCGAAACCCG ACAGGACTAT 
8641 AAAGATACCA GGCGTTTCCC CCTGGAAGCT CCCTCGTGCG CTCTCCTGTT CCGACCCTGC 
8701 CGCTTACCGG ATACCTGTCC GCCTTTCTCC CTTCGGGAAG CGTGGCGCTT TCTCATAGCT 
8761 CACGCTGTAG GTATCTCAGT TCGGTGTAGG TCGTTCGCTC CAAGCTGGGC TGTGTGCACG 
8821 AACCCCCCGT TCAGCCCGAC CGCTGCGCCT TATCCGGTAA CTATCGTCTT GAGTCCAACC 
8881 CGGTAAGACA CGACTTATCG C 

SEQ ID NO: 232 
pSZ1491 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTITTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGnAlk ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 
2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 
2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACTCTAGA ATATCAATGC 
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2941 TGCTGCAGGC CTTCCTGTTC CTGCTGGCCG GCTTCGCCGC CAAGATCAGC GCCTCCATGA 
3001 CGAACGAGAC GTCCGACCGC CCCCTGGTGC ACTTCACCCC CAACAAGGGC TGGATGAACG 
3061 ACCCCAACGG CCTGTGGTAC GACGAGAAGG ACGCCAAGTG GCACCTGTAC TTCCAGTACA 
3121 ACCCGAACGA CACCGTCTGG GGGACGCCCT TGTTCTGGGG CCACGCCACG TCCGACGACC 
3181 TGACCAACTG GGAGGACCAG CCCATCGCCA TCGCCCCGAA GCGCAACGAC TCCGGCGCCT 
3241 TCTCCGGCTC CATGGTGGTG GACTACAACA ACACCTCCGG CTTCTTCAAC GACACCATCG 
3301 ACCCGCGCCA GCGCTGCGTG GCCATCTGGA CCTACAACAC CCCGGAGTCC GAGGAGCAGT 
3361 ACATCTCCTA CAGCCTGGAC GGCGGCTACA CCTTCACCGA GTACCAGAAG AACCCCGTGC 
3421 TGGCCGCCAA CTCCACCCAG TTCCGCGACC CGAAGGTCTT CTGGTACGAG CCCTCCCAGA 
3481 AGTGGATCAT GACCGCGGCC AAGTCCCAGG ACTACAAGAT CGAGATCTAC TCCTCCGACG 
3541 ACCTGAAGTC CTGGAAGCTG GAGTCCGCGT TCGCCAACGA GGGCTTCCTC GGCTACCAGT 
3601 ACGAGTGCCC CGGCCTGATC GAGGTCCCCA CCGAGCAGGA CCCCAGCAAG TCCTACTGGG 
3661 TGATGTTCAT CTCCATCAAC CCCGGCGCCC CGGCCGGCGG CTCCTTCAAC CAGTACTTCG 
3721 TCGGCAGCTT CAACGGCACC CACTTCGAGG CCTTCGACAA CCAGTCCCGC GTGGTGGACT 
3781 TCGGCAAGGA CTACTACGCC CTGCAGACCT TCTTCAACAC CGACCCGACC TACGGGAGCG 
3841 CCCTGGGCAT CGCGTGGGCC TCCAACTGGG AGTACTCCGC CTTCGTGCCC ACCAACCCCT 
3901 GGCGCTCCTC CATGTCCCTC GTGCGCAAGT TCTCCCTCAA CACCGAGTAC CAGGCCAACC 
3961 CGGAGACGGA GCTGATCAAC CTGAAGGCCG AGCCGATCCT GAACATCAGC AACGCCGGCC 
4021 CCTGGAGCCG GTTCGCCACC AACACCACGT TGACGAAGGC CAACAGCTAC AACGTCGACC 
4081 TGTCCAACAG CACCGGCACC CTGGAGTTCG AGCTGGTGTA CGCCGTCAAC ACCACCCAGA 
4141 CGATCTCCAA GTCCGTGTTC GCGGACCTCT CCCTCTGGTT CAAGGGCCTG GAGGACCCCG 
4201 AGGAGTACCT CCGCATGGGC TTCGAGGTGT CCGCGTCCTC CTTCTTCCTG GACCGCGGGA 
4261 ACAGCAAGGT GAAGTTCGTG AAGGAGAACC CCTACTTCAC CAACCGCATG AGCGTGAACA 
4321 ACCAGCCCTT CAAGAGCGAG AACGACCTGT CCTACTACAA GGTGTACGGC TTGCTGGACC 
4381 AGAACATCCT GGAGCTGTAC TTCAACGACG GCGACGTCGT GTCCACCAAC ACCTACTTCA 
4441 TGACCACCGG GAACGCCCTG GGCTCCGTGA ACATGACGAC GGGGGTGGAC AACCTGTTCT 
4501 ACATCGACAA GTTCCAGGTG CGCGAGGTCA AGTGACAATT GGCAGCAGCA GCTCGGATAG 
4561 TATCGACACA CTCTGGACGC TGGTCGTGTG ATGGACTGTT GCCGCCACAC TTGCTGCCTT 
4621 GACCTGTGAA TATCCCTGCC GCTTTTATCA AACAGCCTCA GTGTGTTTGA TCTTGTGTGT 
4681 ACGCGCTTTT GCGAGTTGCT AGCTGCTTGT GCTATTTGCG AATACCACCC CCAGCATCCC 
4741 CTTCCCTCGT TTCATATCGC TTGCATCCCA ACCGCAACTT ATCTACGCTG TCCTGCTATC 
4801 CCTCAGCGCT GCTCCTGCTC CTGCTCACTG CCCCTCGCAC AGCCTTGGTT TGGGCTCCGC 
4861 CTGTATTCTC CTGGTACTGC AACCTGTAAA CCAGCACTGC AATGCTGATG CACGGGAAGT 
4921 AGTGGGATGG GAACACAAAT GGAGGATCCC GCGTCTCGAA CAGAGCGCGC AGAGGAACGC 
4981 TGAAGGTCTC GCCTCTGTCG CACCTCAGCG CGGCATACAC CACAATAACC ACCTGACGAA 
5041 TGCGCTTGGT TCTTCGTCCA TTAGCGAAGC GTCCGGTTCA CACACGTGCC ACGTTGGCGA 
5101 GGTGGCAGGT GACAATGATC GGTGGAGCTG ATGGTCGAAA CGTTCACAGC CTAGGGATAT 
5161 CGAATTCGGC CGACAGGACG CGCGTCAAAG GTGCTGGTCG TGTATGCCCT GGCCGGCAGG 
5221 TCGTTGCTGC TGCTGGTTAG TGATTCCGCA ACCCTGATTT TGGCGTCTTA TTTTGGCGTG 
5281 GCAAACGCTG GCGCCCGCGA GCCGGGCCGG CGGCGATGCG GTGCCCCACG GCTGCCGGAA 
5341 TCCAAGGGAG GCAAGAGCGC CCGGGTCAGT TGAAGGGCTT TACGCGCAAG GTACAGCCGC 
5401 TCCTGCAAGG CTGCGTGGTG GAATTGGACG TGCAGGTCCT GCTGAAGTTC CTCCACCGCC 
5461 TCACCAGCGG ACAAAGCACC GGTGTATCAG GTCCGTGTCA TCCACTCTAA AGAACTCGAC 
5521 TACGACCTAC TGATGGCCCT AGATTCTTCA TCAAAAACGC CTGAGACACT TGCCCAGGAT 
5581 TGAAACTCCC TGAAGGGACC ACCAGGGGCC CTGAGTTGTT CCTTCCCCCC GTGGCGAGCT 
5641 GCCAGCCAGG CTGTACCTGT GATCGAGGCT GGCGGGAAAA TAGGCTTCGT GTGCTCAGGT 
5701 CATGGGAGGT GCAGGACAGC TCATGAAACG CCAACAATCG CACAATTCAT GTCAAGCTAA 
5761 TCAGCTATTT CCTCTTCACG AGCTGTAATT GTCCCAAAAT TCTGGTCTAC CGGGGGTGAT 
5821 CCTTCGTGTA CGGGCCCTTC CCTCAACCCT AGGTATGCGC GCATGCGGTC GCCGCGCAAC 
5881 TCGCGCGAGG GCCGAGGGTT TGGGACGGGC CGTCCCGAAA TGCAGTTGCA CCCGGATGCG 
5941 TGGCACCTTT TTTGCGATAA TTTATGCAAT GGACTGCTCT GCAAAATTCT GGCTCTGTCG 
6001 CCAACCCTAG GATCAGCGGC GTAGGATTTC GTAATCATTC GTCCTGATGG GGAGCTACCG 
6061 ACTACCCTAA TATCAGCCCG ACTGCCTGAC GCCAGCGTCC ACTTTTGTGC ACACATTCCA 
6121 TTCGTGCCCA AGACATTTCA TTGTGGTGCG AAGCGTCCCC AGTTACGCTC ACCTGTTTCC 
6181 CGACCTCCTT ACTGTTCTGT CGACAGAGCG GGCCCACAGG CCGGTCGCAG CCCATATGGC 
6241 TTCCGCGGCA TTCACCATGT CGGCGTGCCC CGCGATGACT GGCAGGGCCC CTGGGGCACG 
6301 TCGCTCCGGA CGGCCAGTCG CCACCCGCCT GAGGTACGTA TTCCAGTGCC TGGTGGCCAG 
6361 CTGCATCGAC CCCTGCGACC AGTACCGCAG CAGCGCCAGC CTGAGCTTCC TGGGCGACAA 
6421 CGGCTTCGCC AGCCTGTTCG GCAGCAAGCC CTTCATGAGC AACCGCGGCC ACCGCCGCCT 
6481 GCGCCGCGCC AGCCACAGCG GCGAGGCCAT GGCCGTGGCC CTGCAGCCCG CCCAGGAGGC 
6541 CGGCACCAAG AAGAAGCCCG TGATCAAGCA GCGCCGCGTG GTGGTGACCG GCATGGGCGT 
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6601 GGTGACCCCC CTGGGCCACG AGCCCGACGT GTTCTACAAC AACCTGCTGG ACGGCGTGAG 
6661 CGGCATCAGC GAGATCGAGA CCTTCGACTG CACCCAGTTC CCCACCCGCA TCGCCGGCGA 
6721 GATCAAGAGC TTCAGCACCG ACGGCTGGGT GGCCCCCAAG CTGAGCAAGC GCATGGACAA 
6781 GTTCATGCTG TACCTGCTGA CCGCCGGCAA GAAGGCCCTG GCCGACGGCG GCATCACCGA 
6841 CGAGGTGATG AAGGAGCTGG ACAAGCGCAA GTGCGGCGIG CTGATCGGCA GCGGCATGGG 
6901 CGGCATGAAG GTGTTCAACG ACGCCATCGA GGCCCTGCGC GTGAGCTACA AGAAGATGAA 
6961 CCCCTTCTGC GTGCCCTTCG CCACCACCAA CATGGGCAGC GCCATGCTGG CCATGGACCT 
7021 GGGCTGGATG GGCCCCAACT ACAGCATCAG CACCGCCTGC GCCACCAGCA ACTTCTGCAT 
7081 CCTGAACGCC GCCAACCACA TCATCCGCGG CGAGGCCGAC ATGATGCTGT GCGGCGGCAG 
7141 CGACGCCGTG ATCATCCCCA TCGGCCTGGG CGGCTTCGTG GCCTGCCGCG CCCTGAGCCA 
7201 GCGCAACAGC GACCCCACCA AGGCCAGCCG CCCCTGGGAC AGCAACCGCG ACGGCTTCGT 
7261 GATGGGCGAG GGCGCCGGCG TGCTGCTGCT GGAGGAGCTG GAGCACGCCA AGAAGCGCGG 
7321 CGCCACCATC TACGCCGAGT TCCTGGGCGG CAGCTTCACC TGCGACGCCT ACCACATGAC 
7381 CGAGCCCCAC CCCGAGGGCG CCGGCGTGAT CCTGTGCATC GAGAAGGCCC TGGCCCAGGC 
7441 CGGCGTGAGC AAGGAGGACG TGAACTACAT CAACGCCCAC GCCACCAGCA CCAGCGCCGG 
7501 CGACATCAAG GAGTACCAGG CCCTGGCCCG CTGCTTCGGC CAGAACAGCG AGCTGCGCGT 
7561 GAACAGCACC AAGAGCATGA TCGGCCACCT GCTGGGCGCC GCCGGCGGCG TGGAGGCCGT 
7621 GACCGTGGTG CAGGCCATCC GCACCGGCTG GATTCACCCC AACCTGAACC TGGAGGACCC 
7681 CGACAAGGCC GTGGACGCCA AGCTGCTGGT GGGCCCCAAG AAGGAGCGCC TGAACGTGAA 
7741 GGTGGGCCTG AGCAACAGCT TCGGCTTCGG CGGCCACAAC AGCAGCATCC TGTTCGCCCC 
7801 CTGCAACGTG TGAATGCATA CGGAGCGTCG TGCGGGAGGG AGTGTGCCGA GCGGGGAGTC 
7861 CCGGTCTGTG CGAGGCCCGG CAGCTGACGC TGGCGAGCCG TACGCCCCGA GGGTCCCCCT 
7921 CCCCTCCCCC CTCTTCCCCT TCCCTCTGAC GGCCGCGCCT GTTTTTGCAT GTTCAGCGAC 
7981 CTTAAGGATC TAAGTAAGAT TCGAAGCGCT CGACCGTGCC GGACGGACTG CAGCCCCATG 
8041 TCGTAGTGAC CGCCAATGTA AGTGGGCTGG CGTTTCCCTG TACGTGACTC AACGTCACTG 
8101 CACGCGCACC ACCCTCTCGA CCGGCAGGAC CAGGCATCGC GAGATACAGC GCGAGCCAGA 
8161 CACGGAGTGC CGAGCTATGC GCACGCTCCA ACTAGATATC GAATTCGGCC GACAGGACGC 
8221 GCGTCAAAGG TGCTGGTCGT GTATGCCCTG GCCGGCAGGT CGTTGCTGCT GCTGGTTAGT 
8281 GATTCCGCAA CCCTGATTTT GGCGTCTTAT TTTGGCGTGG CAAACGCTGG CGCCCGCGAG 
8341 CCGGGCCGGC GGCGATGCGG TGCCCCACGG CTGCCGGAAT CCAAGGGAGG CAAGAGCGCC 
8401 CGGGTCAGTT GAAGGGCTTT ACGCGCAAGG TACAGCCGCT CCTGCAAGGC TGCGTGGTGG 
8461 AATTGGACGT GCAGGTCCTG CTGAAGTTCC TCCACCGCCT CACCAGCGGA CAAAGCACCG 
8521 GTGTATCAGG TCCGTGTCAT CCACTCTAAA GAACTCGACT ACGACCTACT GATGGCCCTA 
8581 GATTCTTCAT 	 rmaakccce TGAGACACTT GCCCAGGATT GAAACTCCCT GAAGGGACCA 
8641 CCAGGGGCCC TGAGTTGTTC CTTCCCCCCG TGGCGAGCTG CCAGCCAGGC TGTACCTGTG 
8701 ATCGAGGCTG GCGGGAAAAT AGGCTTCGTG TGCTCAGGTC ATGGGAGGTG CAGGACAGCT 
8761 CATGAAACGC CAACAATCGC ACAATTCATG TCAAGCTAAT CAGCTATTTC CTCTTCACGA 
8821 GCTGTAATTG TCCCAAAATT CTGGTCTACC GGGGGTGATC CTTCGTGTAC GGGCCCTTCC 
8881 CTCAACCCTA GGTATGCGCG CATGCGGTCG CCGCGCAACT CGCGCGAGGG CCGAGGGTTT 
8941 GGGACGGGCC GTCCCGAAAT GCAGTTGCAC CCGGATGCGT GGCACCTTTT TTGCGATAAT 
9001 TTATGCAATG GACTGCTCTG CAAAATTCTG GCTCTGTCGC CAACCCTAGG ATCAGCGGCG 
9061 TAGGATTTCG TAATCATTCG TCCTGATGGG GAGCTACCGA CTACCCTAAT ATCAGCCCGA 
9121 CTGCCTGACG CCAGCGTCCA CTTTTGTGCA CACATTCCAT TCGTGCCCAA GACATTTCAT 
9181 TGTGGTGCGA AGCGTCCCCA GTTACGCTCA CCTGTTTCCC GACCTCCTTA CTGTTCTGTC 
9241 GACAGAGCGG GCCCACAGGC CGGTCGCAGC CACTAGTATG GCCACCGCAT CCACTTTCTC 
9301 GGCGTTCAAT GCCCGCTGCG GCGACCTGCG TCGCTCGGCG GGCTCCGGGC CCCGGCGCCC 
9361 AGCGAGGCCC CTCCCCGTGC GCGGGCGCGC CCCCAAGGCC AACGGCAGCG CCGTGAGCCT 
9421 GAAGTCCGGC AGCCTGAACA CCCTGGAGGA CCCCCCCAGC AGCCCCCCCC CCCGCACCTT 
9481 CCTGAACCAG CTGCCCGACT GGAGCCGCCT GCGCACCGCC ATCACCACCG TGTTCGTGGC 
9541 CGCCGAGAAG CAGTTCACCC GCCTGGACCG CAAGAGCAAG CGCCCCGACA TGCTGGTGGA 
9601 CTGGTTCGGC AGCGAGACCA TCGTGCAGGA CGGCCTGGTG TTCCGCGAGC GCTTCAGCAT 
9661 CCGCAGCTAC GAGATCGGCG CCGACCGCAC CGCCAGCATC GAGACCCTGA TGAACCACCT 
9721 GCAGGACACC AGCCTGAACC ACTGCAAGAG CGTGGGCCTG CTGAACGACG GCTTCGGCCG 
9781 CACCCCCGAG ATGTGCACCC GCGACCTGAT CTGGGTGCTG ACCAAGATGC AGATCGTGGT 
9841 GAACCGCTAC CCCACCTGGG GCGACACCGT GGAGATCAAC AGCTGGTTCA GCCAGAGCGG 
9901 CAAGATCGGC ATGGGCCGCG AGTGGCTGAT CAGCGACTGC AACACCGGCG AGATCCTGGT 
9961 GCGCGCCACC AGCGCCTGGG CCATGATGAA CCAGAAGACC CGCCGCTTCA GCAAGCTGCC 

10021 CTGCGAGGTG CGCCAGGAGA TCGCCCCCCA CTTCGTGGAC GCCCCCCCCG TGATCGAGGA 
10081 CAACGACCGC AAGCTGCACA AGTTCGACGT GAAGACCGGC GACAGCATCT GCAAGGGCCT 
10141 GACCCCCGGC TGGAACGACT TCGACGTGAA CCAGCACGTG AGCAACGTGA AGTACATCGG 
10201 CTGGATTCTG GAGAGCATGC CCACCGAGGT GCTGGAGACC CAGGAGCTGT GCAGCCTGAC 
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10261 CCTGGAGTAC CGCCGCGAGT GCGGCCGCGA GAGCGTGGTG GAGAGCGTGA CCAGCATGAA 
10321 CCCCAGCAAG GTGGGCGACC GCAGCCAGTA CCAGCACCTG CTGCGCCTGG AGGACGGCGC 
10381 CGACATCATG AAGGGCCGCA CCGAGTGGCG CCCCAAGAAC GCCGGCACCA ACCGCGCCAT 
10441 CAGCACCTGA TTAATTAACT CGAGGCAGCA GCAGCTCGGA TAGTATCGAC ACACTCTGGA 
10501 CGCTGGTCGT GTGATGGACT GTTGCCGCCA CACTTGCTGC CTTGACCTGT GAATATCCCT 
10561 GCCGCTTTTA TCAAACAGCC TCAGTGTGTT TGATCTTGTG TGTACGCGCT TTTGCGAGTT 
10621 GCTAGCTGCT TGTGCTATTT GCGAATACCA CCCCCAGCAT CCCCTTCCCT CGTTTCATAT 
10681 CGCTTGCATC CCAACCGCAA CTTATCTACG CTGCCCTGTT ATCCCTCAGC GCTGCTCCTG 
10741 CTCCTGCTCA CTGCCCCTCG CACAGCCTTG GTTTGGGCTC CGCCTGTATT CTCCTGGTAC 
10801 TGCAACCTGT AAACCAGCAC TGCAATGCTG ATGCACGGGA AGTAGTGGGA TGGGAACACA 
10861 AATGGAAAGC TTGAGCTCTT GTTTTCCAGA AGGAGTTGCT CCTTGAGCCT TTCATTCTCA 
10921 GCCTCGATAA CCTCCAAAGC CGCTCTAATT GTGGAGGGGG TTCGAATTTA AAAGCTTGGA 
10981 ATGTTGGTTC GTGCGTCTGG AACAAGCCCA GACTTGTTGC TCACTGGGAA AAGGACCATC 
11041 AGCTCCAAAA AACTTGCCGC TCAAACCGCG TACCTCTGCT TTCGCGCAAT CTGCCCTGTT 
11101 GAAATCGCCA CCACATTCAT ATTGTGACGC TTGAGCAGTC TGTAATTGCC TCAGAATGTG 
11161 GAATCATCTG CCCCCTGTGC GAGCCCATGC CAGGCATGTC GCGGGCGAGG ACACCCGCCA 
11221 CTCGTACAGC AGACCATTAT GCTACCTCAC AATAGTTCAT AACAGTGACC ATATTTCTCG 
11281 AAGCTCCCCA ACGAGCACCT CCATGCTCTG AGTGGCCACC CCCCGGCCCT GGTGCTTGCG 
11341 GAGGGCAGGT CAACCGGCAT GGGGCTACCG AAATCCCCGA CCGGATCCCA CCACCCCCGC 
11401 GATGGGAAGA ATCTCTCCCC GGGATGTGGG CCCACCACCA GCACAACCTG CTGGCCCAGG 
11461 CGAGCGTCAA ACCATACCAC ACAAATATCC TTGGCATCGG CCCTGAATTC CTTCTGCCGC 
11521 TCTGCTACCC GGTGCTTCTG TCCGAAGCAG GGGTTGCTAG GGATCGCTCC GAGTCCGCAA 
11581 ACCCTTGTCG CGTGGCGGGG CTTGTTCGAG CTTGAAGAGC CTCTAGAGTC GACCTGCAGG 
11641 CATGCAAGCT TGGCGTAATC ATGGTCATAG CTGTTTCCTG TGTGAAATTG TTATCCGCTC 
11701 ACAATTCCAC ACAACATACG AGCCGGAAGC ATAAAGTGTA AAGCCTGGGG TGCCTAATGA 
11761 GTGAGCTAAC TCACATTAAT TGCGTTGCGC TCACTGCCCG CTTTCCAGTC GGGAAACCTG 
11821 TCGTGCCAGC TGCATTAATG AATCGGCCAA CGCGCGGGGA GAGGCGGTTT GCGTATTGGG 
11881 CGCTCTTCCG CTTCCTCGCT CACTGACTCG CTGCGCTCGG TCGTTCGGCT GCGGCGAGCG 
11941 GTATCAGCTC ACTCAAAGGC GGTAATACGG TTATCCACAG AATCAGGGGA TAACGCAGGA 
12001 AAGAACATGT GAGCAAAAGG CCAGCAAAAG GCCAGGAACC GTAAAAAGGC CGCGTTGCTG 
12061 GCGTTTTTCC ATAGGCTCCG CCCCCCTGAC GAGCATCACA AAAATCGACG CTCAAGTCAG 
12121 AGGTGGCGAA ACCCGACAGG ACTATAAAGA TACCAGGCGT TTCCCCCIGG AAGCTCCCTC 
12181 GTGCGCTCTC CTGTTCCGAC CCTGCCGCTT ACCGGATACC TGTCCGCCTT TCTCCCTTCG 
12241 GGAAGCGTGG CGCTTTCTCA TAGCTCACGC TGTAGGTATC TCAGTTCGGT GTAGGTCGTT 
12301 CGCTCCAAGC TGGGCTGTGT GCACGAACCC CCCGTTCAGC CCGACCGCTG CGCCTTATCC 
12361 GGTAACTATC GTCTTGAGTC CAACCCGGTA AGACACGACT TATCGC 

SEQ ID NO: 233 
pSZ1500 

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

SEQ ID NO: 234 
pSZ1501_17ADc-inv 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCWAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTITTGITT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTITCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATITTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG ICIGACAGTI 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCIGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGITCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CAIGTIGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTITTCIG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGrAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCITT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTIGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGGGCTGG TCTGAATCCT TCAGGCGGGT 
1921 GTTACCCGAG AAAGAAAGGG TGCCGATITC AAAGCAGACC CATGTGCCGG GCCCTGTGGC 
1981 CTGTGTTGGC GCCTATGTAG TCACCCCCCC TCACCCAATT GTCGCCAGTT TGCGCACTCC 
2041 ATAAACTCAA AACAGCAGCT TCTGAGCTGC GCTGTTCAAG AACACCTCTG GGGTTTGCTC 
2101 ACCCGCGAGG TCGACGCCCA GCATGGCTAT CAAGACGAAC AGGCAGCCTG TGGAGAAGCC 
2161 TCCGTTCACG ATCGGGACGC TGCGCAAGGC CATCCCCGCG CACTGTTTCG AGCGCTCGGC 
2221 GCTTCGTAGC AGCATGTACC TGGCCTTTGA CATCGCGGTC ATGTCCCTGC TCTACGICGC 
2281 GTCGACGTAC ATCGACCCTG CACCGGTGCC TACGTGGGTC AAGTACGGCA TCATGTGGCC 
2341 GCTCTACTGG TTCTTCCAGG TGTGTTTGAG GGTTTTGGTT GCCCGTATTG AGGTCCTGGT 
2401 GGCGCGCATG GAGGAGAAGG CGCCTGTCCC GCTGACCCCC CCGGCTACCC TCCCGGCACC 
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2461 TTCCAGGGCG CCTTCGGCAC GGGTGTCTGG GTGTGCGCGC ACGAGTGCGG CCACCAGGCC 
2521 TTTTCCTCCA GCCAGGCCAT CAACGACGGC GTGGGCCTGG TGTTCCACAG CCIGCTGCTG 
2581 GTGCCCTACT ACTCCTGGAA GCACTCGCAC CGGGTACCCT TTCTTGCGCT ATGACACTTC 
2641 CAGCAAAAGG TAGGGCGGGC TGCGAGACGG CTTCCCGGCG CTGCATGCAA CACCGATGAT 
2701 GCTTCGACCC CCCGAAGCTC CTTCGGGGCT GCAIGGGCGC TCCGATGCCG CTCCAGGGCG 
2761 AGCGCTGTTT AAATAGCCAG GCCCCCGATT GCAAAGACAT TATAGCGAGC TACCAAAGCC 
2821 ATATTCAAAC ACCTAGATCA CTACCACTTC TACACAGGCC ACTCGAGCTT GTGATCGCAC 
2881 TCCGCTAAGG GGGCGCCTCT TCCTCTTCGT TTCAGTCACA ACCCGCAAAC TCTAGAATAT 
2941 CAATGCTGCT GCAGGCCTTC CTGTTCCTGC TGGCCGGCTT CGCCGCCAAG ATCAGCGCCT 
3001 CCATGACGAA CGAGACGTCC GACCGCCCCC TGGTGCACTT CACCCCCAAC AAGGGCTGGA 
3061 TGAACGACCC CAACGGCCTG TGGTACGACG AGAAGGACGC CAAGTGGCAC CTGTACTTCC 
3121 AGTACAACCC GAACGACACC GTCTGGGGGA CGCCCTTGTT CTGGGGCCAC GCCACGTCCG 
3181 ACGACCTGAC CAACTGGGAG GACCAGCCCA TCGCCATCGC CCCGAAGCGC AACGACTCCG 
3241 GCGCCTTCTC CGGCTCCATG GTGGTGGACT ACAACAACAC CTCCGGCTTC TTCAACGACA 
3301 CCATCGACCC GCGCCAGCGC TGCGTGGCCA TCTGGACCTA CAACACCCCG GAGTCCGAGG 
3361 AGCAGTACAT CTCCTACAGC CTGGACGGCG GCTACACCTT CACCGAGTAC CAGAAGAACC 
3421 CCGTGCTGGC CGCCAACTCC ACCCAGTTCC GCGACCCGAA GGTCTTCTGG TACGAGCCCT 
3481 CCCAGAAGIG GATCATGACC GCGGCCAAGT CCCAGGACTA CAAGATCGAG ATCTACTCCT 
3541 CCGACGACCT GAAGTCCTGG AAGCTGGAGT CCGCGTTCGC CAACGAGGGC TTCCTCGGCT 
3601 ACCAGTACGA GTGCCCCGGC CTGATCGAGG TCCCCACCGA GCAGGACCCC AGCAAGTCCT 
3661 ACTGGGTGAT GTTCATCTCC ATCAACCCCG GCGCCCCGGC CGGCGGCTCC TTCAACCAGT 
3721 ACTTCGTCGG CAGCTTCAAC GGCACCCACT TCGAGGCCTT CGACAACCAG TCCCGCGTGG 
3781 TGGACTTCGG CAAGGACTAC TACGCCCTGC AGACCTTCTT CAACACCGAC CCGACCTACG 
3841 GGAGCGCCCT GGGCATCGCG TGGGCCTCCA ACTGGGAGTA CTCCGCCTTC GTGCCCACCA 
3901 ACCCCTGGCG CTCCTCCATG TCCCTCGTGC GCAAGTTCTC CCTCAACACC GAGTACCAGG 
3961 CCAACCCGGA GACGGAGCTG ATCAACCTGA AGGCCGAGCC GATCCTGAAC ATCAGCAACG 
4021 CCGGCCCCTG GAGCCGGTTC GCCACCAACA CCACGTTGAC GAAGGCCAAC AGCTACAACG 
4081 TCGACCTGTC CAACAGCACC GGCACCCTGG AGTTCGAGCT GTCAACACCA GGTGTACGCC 
4141 CCCAGACGAT CTCCAAGTCC GTGTTCGCGG ACCTCTCCCT CTGGTTCAAG GGCCTGGAGG 
4201 ACCCCGAGGA GTACCTCCGC ATGGGCTTCG AGGTGTCCGC GTCCTCCTTC TTCCTGGACC 
4261 GCGGGAACAG CAAGGTGAAG TTCGTGAAGG AGAACCCCTA CTICACCAAC CGCATGAGCG 
4321 TGAACAACCA GCCCTTCAAG AGCGAGAACG ACCTGTCCTA CTACAAGGTG TACGGCTTGC 
4381 TGGACCAGAA CATCCTGGAG CTGTACTTCA ACGACGGCGA CGTCGTGTCC ACCAACACCT 
4441 ACTTCATGAC CACCGGGAAC GCCCTGGGCT CCGTGAACAT GACGACGGGG GTGGACAACC 
4501 TGTTCTACAT CGACAAGTTC CAGGTGCGCG AGGTCAAGTG ACAATTGGCA GCAGCAGCTC 
4561 GGATAGTATC GACACACTCT GGACGCTGGT CGTGTGATGG ACTGTTGCCG CCACACTTGC 
4621 IGCCTIGACC TGTGAATATC CCTGCCGCTT TTATCAAACA GCCTCAGTGT GTTTGATCTT 
4681 GTGTGTACGC GCTTTTGCGA GTTGCTAGCT GCTTGTGCTA TTTGCGAATA CCACCCCCAG 
4741 CATCCCCTTC CCTCGITTCA TATCGCTTGC ATCCCAACCG CAACTTATCT ACGCTGTCCT 
4801 GCTATCCCTC AGCGCTGCTC CTGCTCCTGC TCACTGCCCC TCGCACAGCC TTGGTTTGGG 
4861 CTCCGCCTGT ATTCTCCTGG TACTGCAACC TGTAAACCAG CACTGCAATG CTGATGCACG 
4921 GGAAGTAGTG GGATGGGAAC ACAAATGGAG GATCCCGCGT CTCGAACAGA GCGCGCAGAG 
4981 GAACGCTGAA GGTCTCGCCT CTGTCGCACC TCAGCGCGGC ATACACCACA ATAACCACCT 
5041 GACGAATGCG CTTGGTTCTT CGTCCATTAG CGAAGCGTCC GGTICACACA CGIGCCACGT 
5101 TGGCGAGGTG GCAGGTGACA ATGATCGGIG GAGCTGATGG TCGAAACGTT CACAGCCTAG 
5161 GGATATCGAA TTCCTTTCTT GCGCTATGAC ACTTCCAGCA AAAGGTAGGG CGGGCTGCGA 
5221 GACGGCTTCC CGGCGCTGCA TGCAACACCG ATGATGCTTC GACCCCCCGA AGCTCCTTCG 
5281 GGGCTGCATG GGCGCTCCGA TGCCGCTCCA GGGCGAGCGC TGTTTAAATA GCCAGGCCCC 
5341 CGATTGCAAA GACATTATAG CGAGCTACCA AAGCCATATT CAAACACCTA GATCACTACC 
5401 ACTICTACAC AGGCCACTCG AGCTTGTGAT CGCACTCCGC TAAGGGGGCG CCICTTCCTC 
5461 TTCGTTTCAG TCACAACCCG CAAACACTAG TATGGCCACC GCATCCACTI TCTCGGCGTI 
5521 CAATGCCCGC TGCGGCGACC TGCGTCGCTC GGCGGGCTCC GGGCCCCGGC GCCCAGCGAG 
5581 GCCCCTCCCC GTGCGCGGGC GCGCCGCCAC CGGCGAGCAG CCCTCCGGCG TGGCCTCCCT 
5641 GCGCGAGGCC GACAAGGAGA AGTCCCTGGG CAACCGCCTG CGCCTGGGCT CCCTGACCGA 
5701 GGACGGCCTG TCCTACAAGG AGAAGTTCGT GATCCGCTGC TACGAGGTGG GCATCAACAA 
5761 GACCGCCACC ATCGAGACCA TCGCCAACCT GCTGCAGGAG GTGGGCGGCA ACCACGCCCA 
5821 GGGCGTGGGC TTCTCCACCG ACGGCTTCGC CACCACCACC ACCATGCGCA AGCTGCACCT 
5881 GATCTGGGTG ACCGCCCGCA TGCACATCGA GATCTACCGC TACCCCGCCT GGTCCGACGT 
5941 GATCGAGATC GAGACCTGGG TGCAGGGCGA GGGCAAGGTG GGCACCCGCC GCGACTGGAT 
6001 CCTGAAGGAC TACGCCAACG GCGAGGTGAT CGGCCGCGCC ACCTCCAAGT GGGTGATGAT 
6061 GAACGAGGAC ACCCGCCGCC TGCAGAAGGT GTCCGACGAC GTGCGCGAGG AGTACCTGGT 
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6121 GTTCTGCCCC CGCACCCTGC GCCTGGCCTT CCCCGAGGAG AACAACAACT CCATGAAGAA 
6181 GATCCCCAAG CTGGAGGACC CCGCCGAGTA CTCCCGCCTG GGCCTGGTGC CCCGCCGCTC 
6241 CGACCTGGAC ATGAACAAGC ACGTGAACAA CGTGACCTAC ATCGGCTGGG CCCTGGAGTC 
6301 CATCCCCCCC GAGATCATCG ACACCCACGA GCTGCAGGCC ATCACCCTGG ACTACCGCCG 
6361 CGAGTGCCAG CGCGACGACA TCGTGGACTC CCTGACCTCC CGCGAGCCCC TGGGCAACGC 
6421 CGCCGGCGTG AAGTTCAAGG AGATCAACGG CTCCGTGTCC CCCAAGAAGG ACGAGCAGGA 
6481 CCTGTCCCGC TTCATGCACC TGCTGCGCTC CGCCGGCTCC GGCCTGGAGA TCAACCGCTG 
6541 CCGCACCGAG TGGCGCAAGA AGCCCGCCAA GCGCATGGAC TACAAGGACC ACGACGGCGA 
6601 CTACAAGGAC CACGACATCG ACTACAAGGA CGACGACGAC AAGTGAATCG ATAGATCTCT 
6661 TAAGGCAGCA GCAGCTCGGA TAGTATCGAC ACACTCTGGA CGCTGGTCGT GTGATGGACT 
6721 GTTGCCGCCA CACTTGCTGC CTTGACCTGT GAATATCCCT GCCGCTTTTA TCAAACAGCC 
6781 TCAGTGTGTT TGATCTTGTG TGTACGCGCT TTTGCGAGTT GCTAGCTGCT TGTGCTATTT 
6841 GCGAATACCA CCCCCAGCAT CCCCTTCCCT CGTTTCATAT CGCTTGCATC CCAACCGCAA 
6901 CTTATCTACG CTGTCCTGCT ATCCCTCAGC GCTGCTCCTG CTCCTGCTCA CTGCCCCTCG 
6961 CACAGCCTTG GTTTGGGCTC CGCCTGTATT CTCCTGGTAC TGCAACCTGT AAACCAGCAC 
7021 TGCAATGCTG ATGCACGGGA AGTAGTGGGA TGGGAACACA AATGGAAAGC TTAATTAAGA 
7081 GCTCCCGCCA CCACTCCAAC ACGGGGTGCC TGGACAAGGA CGAGGTGTTT GTGCCGCCGC 
7141 ACCGCGCAGT GGCGCACGAG GGCCTGGAGT GGGAGGAGTG GCTGCCCATC CGCATGGGCA 
7201 AGGTGCTGGT CACCCTGACC CTGGGCTGGC CGCTGTACCT CATGTTCAAC GTCGCCTCGC 
7261 GGCCGTACCC GCGCTTCGCC AACCACTTTG ACCCGTGGTC GCCCATCTTC AGCAAGCGCG 
7321 AGCGCATCGA GGTGGTCATC TCCGACCTGG CGCTGGTGGC GGTGCTCAGC GGGCTCAGCG 
7381 TGCTGGGCCG CACCATGGGC TGGGCCTGGC TGGTCAAGAC CTACGTGGTG CCCTACCTGA 
7441 TCGTGAACAT GTGGCTCGTG CTCATCACGC TGCTCCAGCA CACGCACCCG GCGCTGCCGC 
7501 ACTACTTCGA GAAGGACTGG GACTGGCTGC GCGGCGCCAT GGCCACCGTG GACCGCTCCA 
7561 TGGGCCCGCC CTTCATGGAC AACATCCTGC ACCACATCTC CGACACCCAC GTGCTGCACC 
7621 ACCTCTTCAG CACCATCCCG CACTACCACG CCGAGGAGGC CTCCGCCGCC ATCAGGCCCA 
7681 TCCTGGGCAA GTACTACCAG TCCGACAGCC GCTGGGTCGG CCGCGCCCTG TGGGAGGACT 
7741 GGCGCGACTG CCGCTACGTC GTCCCGGACG CGCCCGAGGA CGACTCCGCG CTCTGGTTCC 
7801 ACAAGTGAGT GAGTGAGAAG AGCCTCTAGA GTCGACCTGC AGGCATGCAA GCTTGGCGTA 
7861 ATCATGGTCA TAGCTGTTTC CTGTGTGAAA TTGTTATCCG CTCACAATTC CACACAACAT 
7921 ACGAGCCGGA AGCATAAAGT GTAAAGCCTG GGGTGCCTAA TGAGTGAGCT AACTCACATT 
7981 AATTGCGTTG CGCTCACTGC CCGCTTTCCA GTCGGGAAAC CTGTCGTGCC AGCTGCATTA 
8041 ATGAATCGGC CAACGCGCGG GGAGAGGCGG TTTGCGTATT GGGCGCTCTT CCGCTTCCTC 
8101 GCTCACTGAC TCGCTGCGCT CGGTCGTTCG GCTGCGGCGA GCGGTATCAG CTCACTCAAA 
8161 GGCGGTAATA CGGTTATCCA CAGAATCAGG GGATAACGCA GGAAAGAACA TGTGAGCAAA 
8221 AGGCCAGCAA AAGGCCAGGA ACCGTAAAAA GGCCGCGTTG CTGGCGTTTT TCCATAGGCT 
8281 CCGCCCCCCT GACGAGCATC ACAAAAATCG ACGCTCAAGT CAGAGGTGGC GAAACCCGAC 
8341 AGGACTATAA AGATACCAGG CGTTTCCCCC TGGAAGCTCC CTCGTGCGCT CTCCTGTTCC 
8401 GACCCTGCCG CTTACCGGAT ACCTGTCCGC CTITCTCCCT TCGGGAAGCG TGGCGCTTTC 
8461 TCATAGCTCA CGCTGTAGGT ATCTCAGTTC GGTGTAGGTC GTTCGCTCCA AGCTGGGCTG 
8521 TGTGCACGAA CCCCCCGTTC AGCCCGACCG CTGCGCCTTA TCCGGTAACT ATCGTCTTGA 
8581 GTCCAACCCG GTAAGACACG ACTTATCGC 

SEQ ID NO: 235 
pSZ1570 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGALLAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCIAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GITTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
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841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCMAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 
2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 
2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACGGCGCG CCATGCTGCT 
2941 GCAGGCCTTC CTGTTCCTGC TGGCCGGCTT CGCCGCCAAG ATCAGCGCCT CCATGACGAA 
3001 CGAGACGTCC GACCGCCCCC TGGTGCACTT CACCCCCAAC AAGGGCTGGA TGAACGACCC 
3061 CAACGGCCTG TGGTACGACG AGAAGGACGC CAAGTGGCAC CTGTACTTCC AGTACAACCC 
3121 GAACGACACC GTCTGGGGGA CGCCCTTGTT CTGGGGCCAC GCCACGTCCG ACGACCTGAC 
3181 CAACTGGGAG GACCAGCCCA TCGCCATCGC CCCGAAGCGC AACGACTCCG GCGCCTTCTC 
3241 CGGCTCCATG GTGGTGGACT ACAACAACAC CTCCGGCTTC TTCAACGACA CCATCGACCC 
3301 GCGCCAGCGC TGCGTGGCCA TCTGGACCTA CAACACCCCG GAGTCCGAGG AGCAGTACAT 
3361 CTCCTACAGC CTGGACGGCG GCTACACCTT CACCGAGTAC CAGAAGAACC CCGTGCTGGC 
3421 CGCCAACTCC ACCCAGTTCC GCGACCCGAA GGICTICTGG TACGAGCCCT CCCAGAAGTG 
3481 GATCATGACC GCGGCCAAGT CCCAGGACTA CAAGATCGAG ATCTACTCCT CCGACGACCT 
3541 GAAGTCCTGG AAGCTGGAGT CCGCGTTCGC CAACGAGGGC TTCCTCGGCT ACCAGTACGA 
3601 GTGCCCCGGC CTGATCGAGG TCCCCACCGA GCAGGACCCC AGCAAGTCCT ACTGGGTGAT 
3661 GTTCATCTCC ATCAACCCCG GCGCCCCGGC CGGCGGCTCC TTCAACCAGT ACTTCGTCGG 
3721 CAGCTTCAAC GGCACCCACT TCGAGGCCTT CGACAACCAG TCCCGCGTGG TGGACTTCGG 
3781 CAAGGACTAC TACGCCCTGC AGACCTTCTT CAACACCGAC CCGACCTACG GGAGCGCCCT 
3841 GGGCATCGCG TGGGCCTCCA ACTGGGAGTA CTCCGCCTTC GTGCCCACCA ACCCCTGGCG 
3901 CTCCTCCATG TCCCTCGTGC GCAAGTTCTC CCTCAACACC GAGTACCAGG CCAACCCGGA 
3961 GACGGAGCTG ATCAACCTGA AGGCCGAGCC GATCCTGAAC ATCAGCAACG CCGGCCCCTG 
4021 GAGCCGGTTC GCCACCAACA CCACGTTGAC GAAGGCCAAC AGCTACAACG TCGACCTGTC 
4081 CAACAGCACC GGCACCCTGG AGTTCGAGCT GGTGTACGCC GTCAACACCA CCCAGACGAT 
4141 CTCCAAGTCC GTGTTCGCGG ACCTCTCCCT CTGGTTCAAG GGCCTGGAGG ACCCCGAGGA 
4201 GTACCTCCGC ATGGGCTTCG AGGTGTCCGC GTCCTCCTTC TTCCTGGACC GCGGGAACAG 
4261 CAAGGTGAAG TTCGTGAAGG AGAACCCCTA CTTCACCAAC CGCATGAGCG TGAACAACCA 
4321 GCCCTTCAAG AGCGAGAACG ACCTGTCCTA CTACAAGGTG TACGGCTTGC TGGACCAGAA 
4381 CATCCTGGAG CTGTACTTCA ACGACGGCGA CGTCGTGTCC ACCAACACCT ACTTCATGAC 
4441 CACCGGGAAC GCCCTGGGCT CCGTGAACAT GACGACGGGG GTGGACAACC TGTTCTACAT 

135 



4501 CGACAAGTTC CAGGTGCGCG AGGTCAAGTG ACAATTGGCA GCAGCAGCTC GGATAGTATC 
4561 GACACACTCT GGACGCTGGT CGTGTGATGG ACTGTTGCCG CCACACTTGC TGCCTTGACC 
4621 TGTGAATATC CCTGCCGCTT TTATCAAACA GCCTCAGTGT GTTTGATCTT GTGTGTACGC 
4681 GCTITTGCGA GTTGCTAGCT GCTTGTGCTA TTTGCGAATA CCACCCCCAG CATCCCCTTC 
4741 CCTCGTTTCA TATCGCTTGC ATCCCAACCG CAACTTATCT ACGCTGTCCT GCTATCCCTC 
4801 AGCGCTGCTC CTGCTCCTGC TCACTGCCCC TCGCACAGCC TTGGTTTGGG CTCCGCCTGT 
4861 ATTCTCCTGG TACTGCAACC TGTAAACCAG CACTGCAATG CTGATGCACG GGAAGTAGTG 
4921 GGATGGGAAC ACAAATGGAG GATCCCGCGT CTCGAACAGA GCGCGCAGAG GAACGCTGAA 
4981 GGTCTCGCCT CTGTCGCACC TCAGCGCGGC ATACACCACA ATAACCACCT GACGAATGCG 
5041 CTTGGTTCTT CGTCCATTAG CGAAGCGTCC GGTTCACACA CGTGCCACGT TGGCGAGGTG 
5101 GCAGGTGACA ATGATCGGTG GAGCTGATGG TCGAAACGTT CACAGCCTAG GGATATCGAA 
5161 TTCGGCCGAC AGGACGCGCG TCAAAGGTGC TGGTCGTGTA TGCCCTGGCC GGCAGGTCGT 
5221 TGCTGCTGCT GGTTAGTGAT TCCGCAACCC TGATTTTGGC GTCTTATTTT GGCGTGGCAA 
5281 ACGCTGGCGC CCGCGAGCCG GGCCGGCGGC GATGCGGTGC CCCACGGCTG CCGGAATCCA 
5341 AGGGAGGCAA GAGCGCCCGG GTCAGTTGAA GGGCTTTACG CGCAAGGTAC AGCCGCTCCT 
5401 GCAAGGCTGC GTGGTGGAAT TGGACGTGCA GGTCCTGCTG AAGTTCCTCC ACCGCCTCAC 
5461 CAGCGGACAA AGCACCGGTG TATCAGGTCC GTGTCATCCA CTCTAAAGAG CTCGACTACG 
5521 ACCTACIGAT GGCCCTAGAT TCTTCATCAA AAACGCCTGA GACACTTGCC CAGGATTGAA 
5581 ACTCCCTGAA GGGACCACCA GGGGCCCTGA GTTGTTCCTT CCCCCCGTGG CGAGCTGCCA 
5641 GCCAGGCTGT ACCTGTGATC GAGGCTGGCG GGAAAATAGG CTTCGTGTGC TCAGGTCATG 
5701 GGAGGTGCAG GACAGCTCAT GAAACGCCAA CAATCGCACA ATTCATGTCA AGCTAATCAG 
5761 CTATTTCCTC TTCACGAGCT GTAATTGTCC CAAAATTCTG GTCTACCGGG GGTGATCCTT 
5821 CGTGTACGGG CCCTTCCCTC AACCCTAGGT ATGCGCGCAT GCGGTCGCCG CGCAACTCGC 
5881 GCGAGGGCCG AGGGTTTGGG ACGGGCCGTC CCGAAATGCA GTTGCACCCG GATGCGTGGC 
5941 ACCTTTTTTG CGATAATTTA TGCAATGGAC TGCTCTGCAA AATTCTGGCT CTGTCGCCAA 
6001 CCCTAGGATC AGCGGCGTAG GATTTCGTAA TCATTCGTCC TGATGGGGAG CTACCGACTA 
6061 CCCTAATATC AGCCCGACTG CCTGACGCCA GCGTCCACTT TTGTGCACAC ATTCCATTCG 
6121 TGCCCAAGAC ATTTCATTGT GGTGCGAAGC GTCCCCAGTT ACGCTCACCT GTTTCCCGAC 
6181 CTCCTTACTG TTCTGTCGAC AGAGCGGGCC CACAGGCCGG TCGCAGCCAC TAGTATGGCT 
6241 TCCGCGGCAT TCACCATGTC GGCGTGCCCC GCGATGACTG GCAGGGCCCC TGGGGCACGT 
6301 CGCTCCGGAC GGCCAGTCGC CACCCGCCTG AGGGGGCGCG CAACGGCTCC CCCCCAAGGC 
6361 GCCGTGTCCC TGAAGTCCGG CTCCCTGGAC ACCCAGGAGG ACACCTCCTC CTCCTCCTCC 
6421 CCCCCCCGCA CCTTCATCAA CCAGCTGCCC GACTGGTCCA TGCTGCTGTC CGCCATCACC 
6481 ACCGTGTTCG TGGCCGCCGA GAAGCAGTGG ACCATGCTGG ACCGCAAGTC CAAGCGCCCC 
6541 GACACCCTGA TGGACCCCTT CGGCGTGGAC CGCGTGGTGC AGGACGGCGT GGTGTTCCGC 
6601 CAGTCCTTCT CCATCCGCTC CTACGAGATC GGCGCCGACC GCACCGCCTC CATCGAGACC 
6661 CTGATGAACA TCTTCCAGGA GACCTCCCTG AACCACTGCA AGTCCATCGG CCTGCTGAAC 
6721 GACGGCTTCG GCCGCACCCC CGAGATGTGC AAGCGCGACC TGATCTGGGT GGTGACCAAG 
6781 ATGCACATCG AGGTGAACCG CTACCCCACC TGGGGCGACA CCATCGAGGT GAACACCTGG 
6841 GTGTCCGAGT CCGGCAAGAC CGGCATGGGC CGCGACTGGC TGATCTCCGA CTGCCACACC 
6901 GGCGAGATCC TGATCCGCGC CACCTCCGTG TGCGCCATGA TGAACCAGAC CACCCGCCGC 
6961 TTCTCCAAGT TCCCCTACGA GGTGCGCCAG GAGCTGGCCC CCCACTTCGT GGACTCCGCC 
7021 CCCGTGATCG AGGACTACCA GAAGCTGCAC AAGCTGGACG TGAAGACCGG CGACTCCATC 
7081 TGCAACGGCC TGACCCCCCG CTGGAACGAC CTGGACGTGA ACCAGCACGT GAACAACGTG 
7141 AAGTACATCG GCTGGATTCT GGAGTCCGTG CCCAAGGAGG TGTTCGAGAC CCAGGAGCTG 
7201 TGCGGCCTGA CCCTGGAGTA CCGCCGCGAG TGCGGCCGCG ACTCCGTGCT GAAGTCCGTG 
7261 ACCGCCATGG ACCCCTCCAA GGAGGGCGAC CGCTCCCTGT ACCAGCACCT GCTGCGCCTG 
7321 GAGGACGGCA CCGACATCGC CAAGGGCCGC ACCAAGTGGC GCCCCAAGAA CGCCGGCACC 
7381 AACGGCGCCA TCTCCACCGG CAAGACCTCC AACGGCAACT CCATCTCCTG ATTAATTAAC 
7441 TCGAGGCAGC AGCAGCTCGG ATAGTATCGA CACACTCTGG ACGCTGGTCG TGTGATGGAC 
7501 TGTTGCCGCC ACACTTGCTG CCTTGACCTG TGAATATCCC TGCCGCTTTT ATCAAACAGC 
7561 CTCAGTGTGT TTGATCTTGT GTGTACGCGC TTTTGCGAGT TGCTAGCTGC TTGTGCTATT 
7621 TGCGAATACC ACCCCCAGCA TCCCCTTCCC TCGTTTCATA TCGCTTGCAT CCCAACCGCA 
7681 ACTTATCTAC GCTGTCCTGC TATCCCTCAG CGCTGCTCCT GCTCCTGCTC ACTGCCCCTC 
7741 GCACAGCCTT GGTTTGGGCT CCGCCTGTAT TCTCCTGGTA CTGCAACCTG TAAACCAGCA 
7801 CTGCAATGCT GATGCACGGG AAGTAGTGGG ATGGGAACAC AAATGGAAAG CTTGAGCTCT 
7861 TGTTTTCCAG AAGGAGTTGC TCCTTGAGCC TTTCATTCTC AGCCTCGATA ACCTCCAAAG 
7921 CCGCTCTAAT TGTGGAGGGG GTTCGAATTT AAAAGCTTGG AATGTTGGTT CGTGCGTCTG 
7981 GAACAAGCCC AGACTTGTTG CTCACTGGGA AAAGGACCAT CAGCTCCAAA AAACTTGCCG 
8041 CTCAAACCGC GTACCTCTGC TTTCGCGCAA TCTGCCCTGT TGAAATCGCC ACCACATTCA 
8101 TATTGTGACG CTTGAGCAGT CTGTAATTGC CTCAGAATGT GGAATCATCT GCCCCCTGTG 
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8161 CGAGCCCATG CCAGGCATGT CGCGGGCGAG GACACCCGCC ACTCGTACAG CAGACCATTA 
8221 TGCTACCTCA CAATAGTTCA TAACAGTGAC CATATTICTC GAAGCTCCCC AACGAGCACC 
8281 TCCATGCTCT GAGTGGCCAC CCCCCGGCCC TGGTGCTTGC GGAGGGCAGG TCAACCGGCA 
8341 TGGGGCTACC GAAATCCCCG ACCGGATCCC ACCACCCCCG CGATGGGAAG AATCTCTCCC 
8401 CGGGATGTGG GCCCACCACC AGCACAACCT GCTGGCCCAG GCGAGCGTCA AACCATACCA 
8461 CACAAATATC CTTGGCATCG GCCCTGAATT CCTTCTGCCG CTCTGCTACC CGGTGCTTCT 
8521 GTCCGAAGCA GGGGTTGCTA GGGATCGCTC CGAGTCCGCA AACCCTTGTC GCGTGGCGGG 
8581 GCTTGTTCGA GCTTGAAGAG CCTCTAGAGT CGACCTGCAG GCATGCAAGC TTGGCGTAAT 
8641 CATGGTCATA GCTGTTTCCT GTGTOAAATT GTTATCCGCT CACAATTCCA CACAACATAC 
8701 GAGCCGGAAG CATAAAGTGT AAAGCCTGGG GTGCCTAATG AGTGAGCTAA CTCACATTAA 
8761 TTGCGTTGCG CTCACTGCCC GCTTTCCAGT CGGGAAACCT GTCGTGCCAG CTGCATTAAT 
8821 GAATCGGCCA ACGCGCGGGG AGAGGCGGTT TGCGTATTGG GCGCTCTTCC GCTTCCTCGC 
8881 TCACTGACTC GCTGCGCTCG GTCGTTCGGC TGCGGCGAGC GGTATCAGCT CACTCAAAGG 
8941 CGGTAATACG GTTATCCACA GAATCAGGGG ATAACGCAGG AAAGAACATG TGAGCAAAAG 
9001 GCCAGCAAAA GGCCAGGAAC CGTAAAAAGG CCGCGTTGCT GGCGTTTTTC CATAGGCTCC 
9061 GCCCCCCTGA CGAGCATCAC AAAAATCGAC GCTCAAGTCA GAGGTGGCGA AACCCGACAG 
9121 GACTATAAAG ATACCAGGCG TTTCCCCCTG GAAGCTCCCT CGTGCGCTCT CCTGTTCCGA 
9181 CCCTGCCGCT TACCGGATAC CTGTCCGCCT TTCTCCCTTC GGGAAGCGTG GCGCTTTCTC 
9241 ATAGCTCACG CTGTAGGTAT CTCAGTTCGG TGTAGGTCGT TCGCTCCAAG CTGGGCTGTG 
9301 TGCACGAACC CCCCGTTCAG CCCGACCGCT GCGCCTTATC CGGTAACTAT CGTCTTGAGT 
9361 CCAACCCGGT AAGACACGAC TTATCGC 

SEQ ID NO: 236 
pSZ941 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT rAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCAGGCGCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC ALLAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGOAAA 	 ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
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2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 
2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 
2881 AAGGGGGCGC CTCTTCCTCT TCGTTICAGT CACAACCCGC AAACTCTAGA ATATCAATGA 
2941 TCGAGCAGGA CGGCCTCCAC GCCGGCTCCC CCGCCGCCTG GGTGGAGCGC CTGTTCGGCT 
3001 ACGACTGGGC CCAGCAGACC ATCGGCTGCT CCGACGCCGC CGTGTTCCGC CTGTCCGCCC 
3061 AGGGCCGCCC CGTGCTGTTC GTGAAGACCG ACCTGTCCGG CGCCCTGAAC GAGCTGCAGG 
3121 ACGAGGCCGC CCGCCTGTCC TGGCTGGCCA CCACCGGCGT GCCCTGCGCC GCCGTGCTGG 
3181 ACGTGGTGAC CGAGGCCGGC CGCGACTGGC TGCTGCTGGG CGAGGTGCCC GGCCAGGACC 
3241 TGCTGTCCTC CCACCTGGCC CCCGCCGAGA AGGTGTCCAT CATGGCCGAC GCCATGCGCC 
3301 GCCTGCACAC CCTGGACCCC GCCACCTGCC CCTTCGACCA CCAGGCCAAG CACCGCATCG 
3361 AGCGCGCCCG CACCCGCATG GAGGCCGGCC TGGTGGACCA GGACGACCTG GACGAGGAGC 
3421 ACCAGGGCCT GGCCCCCGCC GAGCTGTTCG CCCGCCTGAA GGCCCGCATG CCCGACGGCG 
3481 AGGACCTGGT GGTGACCCAC GGCGACGCCT GCCTGCCCAA CATCATGGTG GAGAACGGCC 
3541 GCTTCTCCGG CTTCATCGAC TGCGGCCGCC TGGGCGTGGC CGACCGCTAC CAGGACATCG 
3601 CCCTGGCCAC CCGCGACATC GCCGAGGAGC TGGGCGGCGA GTGGGCCGAC CGCTTCCTGG 
3661 TGCTGTACGG CATCGCCGCC CCCGACTCCC AGCGCATCGC CTTCTACCGC CTGCTGGACG 
3721 AGTTCTICTG ACAATTGGCA GCAGCAGCTC GGATAGTATC GACACACTCT GGACGCTGGT 
3781 CGTGTGATGG ACTGTTGCCG CCACACTTGC TGCCTTGACC TGTGAATATC CCTGCCGCTT 
3841 TTATCAAACA GCCTCAGTGT GTTTGATCTT GTGTGTACGC GCTTTTGCGA GTTGCTAGCT 
3901 GCTTGTGCTA TTTGCGAATA CCACCCCCAG CATCCCCTTC CCTCGTTTCA TATCGCTTGC 
3961 ATCCCAACCG CAACTTATCT ACGCTGTCCT GCTATCCCTC AGCGCTGCTC CTGCTCCTGC 
4021 TCACTGCCCC TCGCACAGCC TTGGTTTGGG CTCCGCCTGT ATTCTCCTGG TACTGCAACC 
4081 TGTAAACCAG CACTGCAATG CTGATGCACG GGAAGTAGTG GGATGGGAAC ACAAATGGAG 
4141 GATCCCGCGT CTCGAACAGA GCGCGCAGAG GAACGCTGAA GGTCTCGCCT CTGTCGCACC 
4201 TCAGCGCGGC ATACACCACA ATAACCACCT GACGAATGCG CTTGGTTCTT CGTCCATTAG 
4261 CGAAGCGTCC GGTTCACACA CGTGCCACGT TGGCGAGGTG GCAGGTGACA ATGATCGGTG 
4321 GAGCTGATGG TCGAAACGTT CACAGCCTAG GGATATCGAA TTCCTTTCTT GCGCTATGAC 
4381 ACTTCCAGCA AAAGGTAGGG CGGGCTGCGA GACGGCTTCC CGGCGCTGCA TGCAACACCG 
4441 ATGATGCTTC GACCCCCCGA AGCTCCTTCG GGGCTGCATG GGCGCTCCGA TGCCGCTCCA 
4501 GGGCGAGCGC TGTTTAAATA GCCAGGCCCC CGATTGCAAA GACATTATAG CGAGCTACCA 
4561 AAGCCATATT CAAACACCTA GATCACTACC ACTTCTACAC AGGCCACTCG AGCTTGTGAT 
4621 CGCACTCCGC TAAGGGGGCG CCTCTTCCTC TTCGTTTCAG TCACAACCCG CAAACACTAG 
4681 TATGGCCACC GCATCCACTT TCTCGGCGTT CAATGCCCGC TGCGGCGACC TGCGTCGCTC 
4741 GGCGGGCTCC GGGCCCCGGC GCCCAGCGAG GCCCCTCCCC GTGCGCGGGC GCGCCCCCGA 
4801 CTGGTCCATG CTGTTCGCCG TGATCACCAC CATCTTCTCC GCCGCCGAGA AGCAGTGGAC 
4861 CAACCTGGAG TGGAAGCCCA AGCCCAACCC CCCCCAGCTG CTGGACGACC ACTTCGGCCC 
4921 CCACGGCCTG GTGTTCCGCC GCACCTTCGC CATCCGCAGC TACGAGGTGG GCCCCGACCG 
4981 CTCCACCAGC ATCGTGGCCG TGATGAACCA CCTGCAGGAG GCCGCCCTGA ACCACGCCAA 
5041 GTCCGTGGGC ATCCTGGGCG ACGGCTTCGG CACCACCCTG GAGATGTCCA AGCGCGACCT 
5101 GATCTGGGTG GTGAAGCGCA CCCACGTGGC CGTGGAGCGC TACCCCGCCT GGGGCGACAC 
5161 CGTGGAGGTG GAGTGCTGGG TGGGCGCCTC CGGCAACAAC GGCCGCCGCC ACGACTTCCT 
5221 GGTGCGCGAC TGCAAGACCG GCGAGATCCT GACCCGCTGC ACCTCCCTGA GCGTGATGAT 
5281 GAACACCCGC ACCCGCCGCC TGAGCAAGAT CCCCGAGGAG GTGCGCGGCG AGATCGGCCC 
5341 CGCCTTCATC GACAACGTGG CCGTGAAGGA CGAGGAGATC AAGAAGCCCC AGAAGCTGAA 
5401 CGACTCCACC GCCGACTACA TCCAGGGCGG CCTGACCCCC CGCTGGAACG ACCTGGACAT 
5461 CAACCAGCAC GTGAACAACA TCAAGTACGT GGACTGGATC CTGGAGACCG TGCCCGACAG 
5521 CATCTTCGAG AGCCACCACA TCTCCTCCTT CACCATCGAG TACCGCCGCG AGTGCACCAT 
5581 GGACAGCGTG CTGCAGTCCC TGACCACCGT GAGCGGCGGC TCCTCCGAGG CCGGCCTGGT 
5641 GTGCGAGCAC CTGCTGCAGC TGGAGGGCGG CAGCGAGGTG CTGCGCGCCA AGACCGAGTG 
5701 GCGCCCCAAG CTGACCGACT CCTTCCGCGG CATCAGCGTG ATCCCCGCCG AGTCCAGCGT 
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5761 GATGGACTAC AAGGACCACG ACGGCGACTA CAAGGACCAC GACATCGACT ACAAGGACGA 
5821 CGACGACAAG TGACTCGAGG CAGCAGCAGC TCGGATAGTA TCGACACACT CTGGACGCTG 
5881 GTCGTGTGAT GGACTGTTGC CGCCACACTT GCTGCCTTGA CCTGTGAATA TCCCTGCCGC 
5941 TTTTATCAAA CAGCCTCAGT GTGTTTGATC TTGTGTGTAC GCGCTTTTGC GAGTTGCTAG 
6001 CTGCTTGTGC TATTTGCGAA TACCACCCCC AGCATCCCCT TCCCTCGTTT CATATCGCTT 
6061 GCATCCCAAC CGCAACTTAT CTACGCTGTC CTGCTATCCC TCAGCGCTGC TCCTGCTCCT 
6121 GCTCACTGCC CCTCGCACAG CCTTGGTTTG GGCTCCGCCT GTATTCTCCT GGTACTGCAA 
6181 CCTGTAAACC AGCACTGCAA TGCTGATGCA CGGGAAGTAG TGGGATGGGA ACACAAATGG 
6241 AAAGCTTGAG CTCTTGTTTT CCAGAAGGAG TTGCTCCTTG AGCCTTTCAT TCTCAGCCTC 
6301 GATAACCTCC AAAGCCGCTC TAATTGTGGA GGGGGTTCGA ATTTAAAAGC TTGGAATGTT 
6361 GGTTCGTGCG TCTGGAACAA GCCCAGACTT GTTGCTCACT GGGAAAAGGA CCATCAGCTC 
6421 CAAAAAACTT GCCGCTCAAA CCGCGTACCT CTGCTTTCGC GCAATCTGCC CTGTTGAAAT 
6481 CGCCACCACA TTCATATTGT GACGCTTGAG CAGTCTGTAA TTGCCTCAGA ATGTGGAATC 
6541 ATCTGCCCCC TGTGCGAGCC CATGCCAGGC ATGTCGCGGG CGAGGACACC CGCCACTCGT 
6601 ACAGCAGACC ATTATGCTAC CTCACAATAG TTCATAACAG TGACCATATT TCTCGAAGCT 
6661 CCCCAACGAG CACCTCCATG CTCTGAGTGG CCACCCCCCG GCCCTGGTGC TTGCGGAGGG 
6721 CAGGTCAACC GGCATGGGGC TACCGAAATC CCCGACCGGA TCCCACCACC CCCGCGATGG 
6781 GAAGAATCTC TCCCCGGGAT GTGGGCCCAC CACCAGCACA ACCTGCTGGC CCAGGCGAGC 
6841 GICAAACCAT ACCACACAAA TATCCTTGGC ATCGGCCCTG AATTCCTTCT GCCGCTCTGC 
6901 TACCCGGTGC TTCTGTCCGA AGCAGGGGTT GCTAGGGATC GCTCCGAGTC CGCAAACCCT 
6961 TGTCGCGTGG CGGGGCTTGT TCGAGCTTGA AGAGCCTCTA GAGTCGACCT GCAGGCATGC 
7021 AAGCTTGGCG TAATCATGGT CATAGCTGTT TCCTGTGTGA AATTGTTATC CGCTCACAAT 
7081 TCCACACAAC ATACGAGCCG GAAGCATAAA GTGTAAAGCC TGGGGTGCCT AATGAGTGAG 
7141 CTAACTCACA TTAATTGCGT TGCGCTCACT GCCCGCTTTC CAGTCGGGAA ACCTGTCGTG 
7201 CCAGCTGCAT TAATGAATCG GCCAACGCGC GGGGAGAGGC GGTTTGCGTA TTGGGCGCTC 
7261 TTCCGCTTCC TCGCTCACTG ACTCGCTGCG CTCGGTCGTT CGGCTGCGGC GAGCGGTATC 
7321 AGCTCACTCA AAGGCGGTAA TACGGTTATC CACAGAATCA GGGGATAACG CAGGAAAGAA 
7381 CATGTGAGCA AAAGGCCAGC AAAAGGCCAG GAACCGTAAA AAGGCCGCGT TGCTGGCGTT 
7441 ITTCCATAGG CTCCGCCCCC CTGACGAGCA TCACAAAAAT CGACGCTCAA GTCAGAGGTG 
7501 GCGAAACCCG ACAGGACTAT AAAGATACCA GGCGTTTCCC CCTGGAAGCT CCCTCGTGCG 
7561 CTCTCCTGTT CCGACCCTGC CGCTTACCGG ATACCTGTCC GCCTTTCTCC CTTCGGGAAG 
7621 CGTGGCGCTT TCTCATAGCT CACGCTGTAG GTATCTCAGT TCGGTGTAGG TCGTTCGCTC 
7681 CAAGCTGGGC TGTGTGCACG AACCCCCCGT TCAGCCCGAC CGCTGCGCCT TATCCGGTAA 
7741 CTATCGTCTT GAGTCCAACC CGGTAAGACA CGACTTATCG C 

SEQ ID NO: 237 
pSZ1439 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTITTGITT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG 	 AGCAAALACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
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1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTCGGGGAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCITT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 
2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 
2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACTCTAGA ATATCAATGC 
2941 TGCTGCAGGC CTTCCTGTTC CTGCTGGCCG GCTTCGCCGC CAAGATCAGC GCCTCCATGA 
3001 CGAACGAGAC GTCCGACCGC CCCCTGGTGC ACTTCACCCC CAACAAGGGC TGGATGAACG 
3061 ACCCCAACGG CCTGTGGTAC GACGAGAAGG ACGCCAAGTG GCACCTGTAC TTCCAGTACA 
3121 ACCCGAACGA CACCGTCTGG GGGACGCCCT TGTTCTGGGG CCACGCCACG TCCGACGACC 
3181 TGACCAACTG GGAGGACCAG CCCATCGCCA TCGCCCCGAA GCGCAACGAC TCCGGCGCCT 
3241 TCTCCGGCTC CATGGTGGTG GACTACAACA ACACCTCCGG CTTCTTCAAC GACACCATCG 
3301 ACCCGCGCCA GCGCTGCGTG GCCATCTGGA CCTACAACAC CCCGGAGTCC GAGGAGCAGT 
3361 ACATCTCCTA CAGCCTGGAC GGCGGCTACA CCTTCACCGA GTACCAGAAG AACCCCGTGC 
3421 TGGCCGCCAA CTCCACCCAG TTCCGCGACC CGAAGGTCTT CTGGTACGAG CCCTCCCAGA 
3481 AGTGGATCAT GACCGCGGCC AAGTCCCAGG ACTACAAGAT CGAGATCTAC TCCTCCGACG 
3541 ACCTGAAGTC CTGGAAGCTG GAGTCCGCGT TCGCCAACGA GGGCTTCCTC GGCTACCAGT 
3601 ACGAGTGCCC CGGCCTGATC GAGGTCCCCA CCGAGCAGGA CCCCAGCAAG TCCTACTGGG 
3661 TGATGTTCAT CTCCATCAAC CCCGGCGCCC CGGCCGGCGG CTCCTTCAAC CAGTACTTCG 
3721 TCGGCAGCTT CAACGGCACC CACTTCGAGG CCTTCGACAA CCAGTCCCGC GTGGTGGACT 
3781 TCGGCAAGGA CTACTACGCC CTGCAGACCT TCTTCAACAC CGACCCGACC TACGGGAGCG 
3841 CCCTGGGCAT CGCGTGGGCC TCCAACTGGG AGTACTCCGC CTTCGTGCCC ACCAACCCCT 
3901 GGCGCTCCTC CATGTCCCTC GTGCGCAAGT TCTCCCTCAA CACCGAGTAC CAGGCCAACC 
3961 CGGAGACGGA GCTGATCAAC CTGAAGGCCG AGCCGATCCT GAACATCAGC AACGCCGGCC 
4021 CCGGGAGCAG GTTCGCCACC AACACCACGT TGACGAAGGC CAACAGCTAC AACGTCGACC 
4081 TGTCCAACAG CACCGGCACC CTGGAGTTCG AGCTGGTGTA CGCCGTCAAC ACCACCCAGA 
4141 CGATCTCCAA GTCCGTGTTC GCGGACCTCT CCCTCTGGTT CAAGGGCCTG GAGGACCCCG 
4201 AGGAGTACCT CCGCATGGGC TTCGAGGTGT CCGCGTCCTC CTTCTTCCTG GACCGCGGGA 
4261 ACAGCAAGGT GAAGTTCGTG AAGGAGAACC CCTACTTCAC CAACCGCATG AGCGTGAACA 
4321 ACCAGCCCTT CAAGAGCGAG AACGACCTGT CCTACTACAA GGTGTACGGC TTGCTGGACC 
4381 AGAACATCCT GGAGCTGTAC TTCAACGACG GCGACGTCGT GTCCACCAAC ACCTACTTCA 
4441 TGACCACCGG GAACGCCCTG GGCTCCGTGA ACATGACGAC GGGGGTGGAC AACCTGTICT 
4501 ACATCGACAA GTTCCAGGTG CGCGAGGTCA AGTGACAATT GGCAGCAGCA GCTCGGATAG 
4561 TATCGACACA CTCTGGACGC TGGTCGTGTG ATGGACTGTT GCCGCCACAC TTGCTGCCTT 
4621 GACCTGTGAA TATCCCTGCC GCTTTTATCA AACAGCCTCA GTGTGTTTGA TCTTGTGTGT 
4681 ACGCGCTTTT GCGAGTTGCT AGCTGCTTGT GCTATTTGCG AATACCACCC CCAGCATCCC 
4741 CTTCCCTCGT TTCATATCGC TTGCATCCCA ACCGCAACTT ATCTACGCTG TCCTGCTATC 
4801 CCTCAGCGCT GCTCCTGCTC CTGCTCACTG CCCCTCGCAC AGCCTTGGTT TGGGCTCCGC 
4861 CTGTATTCTC CTGGTACTGC AACCTGTAAA CCAGCACTGC AATGCTGATG CACGGGAAGT 
4921 AGTGGGATGG GAACACAAAT GGAGGATCCC GCGTCTCGAA CAGAGCGCGC AGAGGAACGC 
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4981 TGAAGGTCTC GCCTCTGTCG CACCTCAGCG CGGCATACAC CACAATAACC ACCTGACGAA 
5041 TGCGCTTGGT TCTTCGTCCA TTAGCGAAGC GTCCGGTTCA CACACGTGCC ACGTTGGCGA 
5101 GGTGGCAGGT GACAATGATC GGTGGAGCTG ATGGTCGAAA CGTTCACAGC CTAGGGATAT 
5161 CGAATTCCTT TCTTGCGCTA TGACACTTCC AGCALL8SGT AGGGCGGGCT GCGAGACGGC 
5221 TTCCCGGCGC TGCATGCAAC ACCGATGATG CTTCGACCCC CCGAAGCTCC TTCGGGGCTG 
5281 CATGGGCGCT CCGATGCCGC TCCAGGGCGA GCGCTGTTTA AATAGCCAGG CCCCCGATTG 
5341 CAAAGACATT ATAGCGAGCT ACCAAAGCCA TATTCAAACA CCTAGATCAC TACCACTTCT 
5401 ACACAGGCCA CTCGAGCTTG TGATCGCACT CCGCTAAGGG GGCGCCTCTT CCTCTTCGTT 
5461 TCAGTCACAA CCCGCAAACA CTAGTATGGC CACCGCATCC ACTTTCTCGG CGTTCAATGC 
5521 CCGCTGCGGC GACCTGCGTC GCTCGGCGGG CTCCGGGCCC CGGCGCCCAG CGAGGCCCCT 
5581 CCCCGTGCGC GGGCGCGCCG CCTCCGCCAA GGCCTCCAAG ACCATCGGCG AGGGCTCCGA 
5641 GAACCTGAAC GTGCGCGGCA TCATCGCCAA GCCCACCTCC TCCTCCGCCG CCAAGCAGGG 
5701 CAAGGTGATG GCCCAGGCCG TGCCCAAGAT CAACGGCGCC AAGGTGGGCC TGAAGGCCGA 
5761 GTCCCAGAAG GCCGAGGAGG ACGCCGCCCC CTCCTCCGCC CCCCGCACCT TCTACAACCA 
5821 GCTGCCCGAC TGGTCCGTGC TGCTGGCCGC CGTGACCACC ATCTTCCTGG CCGCCGAGAA 
5881 GCAGTGGACC CTGCTGGACT GGAAGCCCCG CCGCCCCGAC ATGCTGACCG GCGCCTTCTC 
5941 CCTGGGCAAG ATCGTGCAGG ACGGCCTGGT GTTCCGCCAG AACTTCTCCA TCCGCTCCTA 
6001 CGAGATCGGC GCCGACCGCA CCGCCTCCAT CGAGACCCTG ATGAACCACC TGCAGGAGAC 
6061 CGCCCTGAAC CACGTGCGCA ACGCCGGCCT GCTGGGCGAC GGCTTCGGCG CCACCCCCGA 
6121 GATGTCCAAG CGCAACCTGA TCTGGGTGGT GACCAAGATG CAGGTGCTGA TCGAGCACTA 
6181 CCCCTCCTGG GGCGACGTGG TGGAGGTGGA CACCTGGGTG GGCGCCTCCG GCAAGAACGG 
6241 CATGCGCCGC GACTGGCACG TGCGCGACTA CCGCACCGGC CAGACCATCC TGCGCGCCAC 
6301 CTCCATCTGG GTGATGATGG ACAAGCACAC CCGCAAGCTG TCCAAGATGC CCGAGGAGGT 
6361 GCGCGCCGAG ATCGGCCCCT ACTTCATGGA GCACGCCGCC ATCGTGGACG AGGACTCCCG 
6421 CAAGCTGCCC AAGCTGGACG ACGACACCGC CGACTACATC AAGTGGGGCC TGACCCCCCG 
6481 CTGGTCCGAC CTGGACGTGA ACCAGCACGT GAACAACGTG AAGTACATCG GCTGGATCCT 
6541 GGAGTCCGCC CCCATCTCCA TCCTGGAGAA CCACGAGCTG GCCTCCATGA CCCTGGAGTA 
6601 CCGCCGCGAG TGCGGCCGCG ACTCCGTGCT GCAGTCCCTG ACCGCCGTGG CCAACGACTG 
6661 CACCGGCGGC CTGCCCGAGG CCTCCATCGA GTGCCAGCAC CTGCTGCAGC TGGAGTGCGG 
6721 CGCCGAGATC GTGCGCGGCC GCACCCAGTG GCGCCCCCGC CGCGCCTCCG GCCCCACCTC 
6781 CGCCGGCTCC GCCATGGACT ACAAGGACCA CGACGGCGAC TACAAGGACC ACGACATCGA 
6841 CTACAAGGAC GACGACGACA AGTGAATCGA TAGATCTCTT AAGGCAGCAG CAGCTCGGAT 
6901 AGTATCGACA CACTCTGGAC GCTGGTCGTG TGATGGACTG TTGCCGCCAC ACTTGCTGCC 
6961 TTGACCTGTG AATATCCCTG CCGCTTTTAT CAAACAGCCT CAGTGTGTTT GATCTTGTGT 
7021 GTACGCGCTT TTGCGAGTTG CTAGCTGCTT GTGCTATTTG CGAATACCAC CCCCAGCATC 
7081 CCCTTCCCTC GITTCATATC GCTTGCATCC CAACCGCAAC TTATCTACGC TGTCCTGCTA 
7141 TCCCTCAGCG CTGCTCCTGC TCCTGCTCAC TGCCCCTCGC ACAGCCTTGG TTTGGGCTCC 
7201 GCCTGTATTC TCCTGGTACT GCAACCTGTA AACCAGCACT GCAATGCTGA TGCACGGGAA 
7261 GTAGTGGGAT GGGAACACAA ATGGAAAGCT TAATTAAGAG CTCTTGTTTT CCAGAAGGAG 
7321 TTGCTCCTTG AGCCTTTCAT TCTCAGCCTC GATAACCTCC AAAGCCGCTC TAATTGTGGA 
7381 GGGGGTTCGA ATTTAAAAGC TTGGAATGTT GGTTCGTGCG TCTGGAACAA GCCCAGACTT 
7441 GTTGCTCACT GGGAAAAGGA CCATCAGCTC CAAAAAACTT GCCGCTCAAA CCGCGTACCT 
7501 CTGCTTTCGC GCAATCTGCC CTGTTGAAAT CGCCACCACA TTCATATTGT GACGCTTGAG 
7561 CAGTCTGTAA TTGCCTCAGA ATGTGGAATC ATCTGCCCCC TGTGCGAGCC CATGCCAGGC 
7621 ATGTCGCGGG CGAGGACACC CGCCACTCGT ACAGCAGACC ATTATGCTAC CTCACAATAG 
7681 TTCATAACAG TGACCATATT TCTCGAAGCT CCCCAACGAG CACCTCCATG CTCTGAGTGG 
7741 CCACCCCCCG GCCCTGGTGC TTGCGGAGGG CAGGTCAACC GGCATGGGGC TACCGAAATC 
7801 CCCGACCGGA TCCCACCACC CCCGCGATGG GAAGAATCTC TCCCCGGGAT GTGGGCCCAC 
7861 CACCAGCACA ACCTGCTGGC CCAGGCGAGC GTCAAACCAT ACCACACAAA TATCCTTGGC 
7921 ATCGGCCCTG AATTCCTTCT GCCGCTCTGC TACCCGGTGC TTCTGTCCGA AGCAGGGGTT 
7981 GCTAGGGATC GCTCCGAGTC CGCAAACCCT TGTCGCGTGG CGGGGCTTGT TCGAGCTTGA 
8041 AGAGCCTCTA GAGTCGACCT GCAGGCATGC AAGCTTGGCG TAATCATGGT CATAGCTGTT 
8101 TCCTGTGTGA AATTGTTATC CGCTCACAAT TCCACACAAC ATACGAGCCG GAAGCATAAA 
8161 GTGTAAAGCC TGGGGTGCCT AATGAGTGAG CTAACTCACA TTAATTGCGT TGCGCTCACT 
8221 GCCCGCTTTC CAGTCGGGAA ACCTGTCGTG CCAGCTGCAT TAATGAATCG GCCAACGCGC 
8281 GGGGAGAGGC GGTTTGCGTA TTGGGCGCTC TTCCGCTTCC TCGCTCACTG ACTCGCTGCG 
8341 CTCGGTCGTT CGGCTGCGGC GAGCGGTATC AGCTCACTCA AAGGCGGTAA TACGGTTATC 
8401 CACAGAATCA GGGGATAACG CAGGAAAGAA CATGTGAGCA AAAGGCCAGC AAAAGGCCAG 
8461 GAACCGTAAA AAGGCCGCGT TGCTGGCGTT TTTCCATAGG CTCCGCCCCC CTGACGAGCA 
8521 TCACAAAAAT CGACGCTCAA GTCAGAGGTG GCGAAACCCG ACAGGACTAT AAAGATACCA 
8581 GGCGTTTCCC CCTGGAAGCT CCCTCGTGCG CTCTCCTGTT CCGACCCTGC CGCTTACCGG 
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8641 ATACCTGTCC GCCTTTCTCC CTTCGGGAAG CGTGGCGCTT TCTCATAGCT CACGCTGTAG 
8701 GTATCTCAGT TCGGTGTAGG TCGTTCGCTC CAAGCTGGGC TGTGTGCACG AACCCCCCGT 
8761 TCAGCCCGAC CGCTGCGCCT TATCCGGTAA CTATCGTCTT GAGTCCAACC CGGTAAGACA 
8821 CGACTTATCG C 

SEQ ID NO: 238 
pSZ1449 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGTATCTGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTITTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGrAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GiaAALACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GCGAAAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 
2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 
2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACTCTAGA ATATCAATGC 
2941 TGCTGCAGGC CTTCCTGTTC CTGCTGGCCG GCTTCGCCGC CAAGATCAGC GCCTCCATGA 
3001 CGAACGAGAC GTCCGACCGC CCCCTGGTGC ACTTCACCCC CAACAAGGGC TGGATGAACG 
3061 ACCCCAACGG CCTGTGGTAC GACGAGAAGG ACGCCAAGTG GCACCTGTAC TTCCAGTACA 
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3121 ACCCGAACGA CACCGTCTGG GGGACGCCCT TGTTCTGGGG CCACGCCACG TCCGACGACC 
3181 TGACCAACTG GGAGGACCAG CCCATCGCCA TCGCCCCGAA GCGCAACGAC TCCGGCGCCT 
3241 TCTCCGGCTC CATGGTGGTG GACTACAACA ACACCTCCGG CTICTTCAAC GACACCATCG 
3301 ACCCGCGCCA GCGCTGCGTG GCCATCTGGA CCTACAACAC CCCGGAGTCC GAGGAGCAGT 
3361 ACATCTCCTA CAGCCTGGAC GGCGGCTACA CCTTCACCGA GTACCAGAAG AACCCCGTGC 
3421 TGGCCGCCAA CTCCACCCAG TTCCGCGACC CGAAGGTCTT CTGGTACGAG CCCTCCCAGA 
3481 AGTGGATCAT GACCGCGGCC AAGTCCCAGG ACTACAAGAT CGAGATCTAC TCCTCCGACG 
3541 ACCTGAAGTC CTGGAAGCTG GAGTCCGCGT TCGCCAACGA GGGCTTCCTC GGCTACCAGT 
3601 ACGAGTGCCC CGGCCTGATC GAGGTCCCCA CCGAGCAGGA CCCCAGCAAG TCCTACTGGG 
3661 TGATGTTCAT CTCCATCAAC CCCGGCGCCC CGGCCGGCGG CTCCATCAAC CAGTACTTCG 
3721 TCGGCAGCTT CAACGGCACC CACTTCGAGG CCTTCGACAA CCAGTCCCGC GTGGTGGACT 
3781 TCGGCAAGGA CTACTACGCC CTGCAGACCT TCTTCAACAC CGACCCGACC TACGGGAGCG 
3841 CCCTGGGCAT CGCGTGGGCC TCCAACTGGG AGTACTCCGC CTTCGTGCCC ACCAACCCCT 
3901 GGCGCTCCTC CATGTCCCTC GTGCGCAAGT TCTCCCTCAA CACCGAGTAC CAGGCCAACC 
3961 CGGAGACGGA GCTGATCAAC CTGAAGGCCG AGCCGATCCT GAACATCAGC AACGCCGGCC 
4021 CCTGGAGCCG GTTCGCCACC AACACCACGT TGACGAAGGC CAACAGCTAC AACGTCGACC 
4081 TGTCCAACAG CACCGGCACC CTGGAGTTCG AGCTGGTGTA CGCCGTCAAC ACCACCCAGA 
4141 CGATCTCCAA GTCCGTGTTC GCGGACCTCT CCCTCTGGTT CAAGGGCCTG GAGGACCCCG 
4201 AGGAGTACCT CCGCATGGGC TICGAGGTGT CCGCGTCCTC CTTCTICCTG GACCGCGGGA 
4261 ACAGCAAGGT GAAGTTCGTG AAGGAGAACC CCTACTTCAC CAACCGCATG AGCGTGAACA 
4321 ACCAGCCCTT CAAGAGCGAG AACGACCTGT CCTACTACAA GGTGTACGGC TTGCTGGACC 
4381 AGAACATCCT GGAGCTGTAC TTCAACGACG GCGACGTCGT GTCCACCAAC ACCTACTTCA 
4441 TGACCACCGG GAACGCCCTG GGCTCCGTGA ACATGACGAC GGGGGTGGAC AACCTGTTCT 
4501 ACATCGACAA GTTCCAGGTG CGCGAGGTCA AGTGACAATT GGCAGCAGCA GCTCGGATAG 
4561 TATCGACACA CTCTGGACGC TGGTCGTGTG ATGGACTGTT GCCGCCACAC TTGCTGCCTT 
4621 GACCTGTGAA TATCCCTGCC GCTTTTATCA AACAGCCTCA GTGTGTTTGA TCTTGTGTGT 
4681 ACGCGCTTTT GCGAGTTGCT AGCTGCTTGT GCTATTTGCG AATACCACCC CCAGCATCCC 
4741 CTTCCCTCGT TTCATATCGC TTGCATCCCA ACCGCAACTT ATCTACGCTG TCCTGCTATC 
4801 CCTCAGCGCT GCTCCTGCTC CTGCTCACTG CCCCTCGCAC AGCCTTGGTT TGGGCTCCGC 
4861 CTGTATTCTC CTGGTACTGC AACCTGTAAA CCAGCACTGC AATGCTGATG CACGGGAAGT 
4921 AGTGGGATGG GAACACAAAT GGAGGATCCC GCGTCTCGAA CAGAGCGCGC AGAGGAACGC 
4981 TGAAGGTCTC GCCTCTGTCG CACCTCAGCG CGGCATACAC CACAATAACC ACCTGACGAA 
5041 TGCGCTTGGT TCTTCGTCCA TTAGCGAAGC GTCCGGTTCA CACACGTGCC ACGTTGGCGA 
5101 GGTGGCAGGT GACAATGATC GGTGGAGCTG ATGGTCGAAA CGTTCACAGC CTAGGGATAT 
5161 CGAATTCGGC CGACAGGACG CGCGTCAAAG GTGCTGGTCG TGTATGCCCT GGCCGGCAGG 
5221 TCGTTGCTGC TGCTGGTTAG TGATTCCGCA ACCCTGATTT TGGCGTCTTA TTTTGGCGTG 
5281 GCAAACGCTG GCGCCCGCGA GCCGGGCCGG CGGCGATGCG GTGCCCCACG GCTGCCGGAA 
5341 TCCAAGGGAG GCAAGAGCGC CCGGGTCAGT TGAAGGGCTT TACGCGCAAG GTACAGCCGC 
5401 TCCTGCAAGG CTGCGTGGTG GAATIGGACG TGCAGGTCCT GCTGAAGTTC CTCCACCGCC 
5461 TCACCAGCGG ACAAAGCACC GGTGTATCAG GTCCGTGTCA TCCACTCTAA AGAACTCGAC 
5521 TACGACCTAC TGATGGCCCT AGATTCTTCA TCAAAAACGC CTGAGACACT TGCCCAGGAT 
5581 TGAAACTCCC TGAAGGGACC ACCAGGGGCC CTGAGTTGTT CCTTCCCCCC GTGGCGAGCT 
5641 GCCAGCCAGG CTGTACCTGT GATCGAGGCT GGCGGGAAAA TAGGCTTCGT GTGCTCAGGT 
5701 CATGGGAGGT GCAGGACAGC TCATGAAACG CCAACAATCG CACAATTCAT GTCAAGCTAA 
5761 TCAGCTATTT CCTCTTCACG AGCTGTAATT GTCCCAAAAT TCTGGTCTAC CGGGGGTGAT 
5821 CCTTCGTGTA CGGGCCCTTC CCTCAACCCT AGGTATGCGC GCATGCGGTC GCCGCGCAAC 
5881 TCGCGCGAGG GCCGAGGGTT TGGGACGGGC CGTCCCGAAA TGCAGTTGCA CCCGGATGCG 
5941 TGGCACCTTT TTTGCGATAA TTTATGCAAT GGACTGCTCT GCAAAATTCT GGCTCTGTCG 
6001 CCAACCCTAG GATCAGCGGC GTAGGATTTC GTAATCATTC GTCCTGATGG GGAGCTACCG 
6061 ACTACCCTAA TATCAGCCCG ACTGCCTGAC GCCAGCGTCC ACTTTTGTGC ACACATTCCA 
6121 TTCGTGCCCA AGACATTTCA TTGTGGTGCG AAGCGTCCCC AGTTACGCTC ACCTGTTTCC 
6181 CGACCTCCTT ACTGTTCTGT CGACAGAGCG GGCCCACAGG CCGGTCGCAG CCACTAGTAT 
6241 GGCCACCGCA TCCACTTTCT CGGCGTTCAA TGCCCGCTGC GGCGACCTGC GTCGCTCGGC 
6301 GGGCTCCGGG CCCCGGCGCC CAGCGAGGCC CCTCCCCGTG CGCGGGCGCG CCTCCCAGCT 
6361 GCGCAAGCCC GCCCTGGACC CCCTGCGCGC CGTGATCTCC GCCGACCAGG GCTCCATCTC 
6421 CCCCGTGAAC TCCTGCACCC CCGCCGACCG CCTGCGCGCC GGCCGCCTGA TGGAGGACGG 
6481 CTACTCCTAC AAGGAGAAGT TCATCGTGCG CTCCTACGAG GTGGGCATCA ACAAGACCGC 
6541 CACCGTGGAG ACCATCGCCA ACCTGCTGCA GGAGGTGGCC TGCAACCACG TGCAGAAGTG 
6601 CGGCTTCTCC ACCGACGGCT TCGCCACCAC CCTGACCATG CGCAAGCTGC ACCTGATCTG 
6661 GGTGACCGCC CGCATGCACA TCGAGATCTA CAAGTACCCC GCCTGGTCCG ACGTGGTGGA 
6721 GATCGAGACC TGGTGCCAGT CCGAGGGCCG CATCGGCACC CGCCGCGACT GGATCCTGCG 
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6781 CGACTCCGCC ACCAACGAGG TGATCGGCCG CGCCACCTCC AAGTGGGTGA TGATGAACCA 
6841 GGACACCCGC CGCCTGCAGC GCGTGACCGA CGAGGTGCGC GACGAGTACC TGGTGTTCTG 
6901 CCCCCGCGAG CCCCGCCTGG CCTTCCCCGA GGAGAACAAC TCCTCCCTGA AGAAGATCCC 
6961 CAAGCTGGAG GACCCCGCCC AGTACTCCAT GCTGGAGCTG AAGCCCCGCC GCGCCGACCT 
7021 GGACATGAAC CAGCACGTGA ACAACGTGAC CTACATCGGC TGGGTGCTGG AGTCCATCCC 
7081 CCAGGAGATC ATCGACACCC ACGAGCTGCA GGTGATCACC CTGGACTACC GCCGCGAGTG 
7141 CCAGCAGGAC GACATCGTGG ACTCCCTGAC CACCTCCGAG ATCCCCGACG ACCCCATCTC 
7201 CAAGTTCACC GGCACCAACG GCTCCGCCAT GTCCTCCATC CAGGGCCACA ACGAGTCCCA 
7261 GTTCCTGCAC ATGCTGCGCC TGTCCGAGAA CGGCCAGGAG ATCAACCGCG GCCGCACCCA 
7321 GTGGCGCAAG AAGICCICCC GCATGGACTA CAAGGACCAC GACGGCGACT ACAAGGACCA 
7381 CGACATCGAC TACAAGGACG ACGACGACAA GTGAATCGAT AGATCTCTTA AGGCAGCAGC 
7441 AGCTCGGATA GTATCGACAC ACTCTGGACG CTGGTCGTGT GATGGACTGT TGCCGCCACA 
7501 CTTGCTGCCT TGACCTGTGA ATATCCCTGC CGCTTTTATC AAACAGCCTC AGIGTGITTG 
7561 ATCTTGTGTG TACGCGCTIT TGCGAGTTGC TAGCTGCTTG TGCTATTTGC GAATACCACC 
7621 CCCAGCATCC CCTTCCCTCG TTTCATATCG CTTGCATCCC AACCGCAACT TATCTACGCT 
7681 GTCCTGCTAT CCCTCAGCGC TGCTCCTGCT CCTGCTCACT GCCCCTCGCA CAGCCTTGGT 
7741 TTGGGCTCCG CCTGTATTCT CCTGGTACTG CAACCTGTAA ACCAGCACTG CAATGCTGAT 
7801 GCACGGGAAG TAGTGGGATG GGAACACAAA TGGAAAGCTT AATTAAGAGC TCTTGTTTTC 
7861 CAGAAGGAGT TGCTCCITGA GCCTTTCATT CTCAGCCTCG ATAACCTCCA AAGCCGCTCT 
7921 AATTGTGGAG GGGGTTCGAA TTTAAAAGCT TGGAATGITG GTTCGTGCGT CTGGAACAAG 
7981 CCCAGACTTG TTGCTCACTG GGAAAAGGAC CATCAGCTCC AAAAAACTTG CCGCTCAAAC 
8041 CGCGTACCTC TGCTTTCGCG CAATCTGCCC TGTTGAAATC GCCACCACAT TCATATTGIG 
8101 ACGCTTGAGC AGTCTGTAAT TGCCTCAGAA TGTGGAATCA TCTGCCCCCT GTGCGAGCCC 
8161 ATGCCAGGCA TGTCGCGGGC GAGGACACCC GCCACTCGTA CAGCAGACCA TTATGCTACC 
8221 TCACAATAGT TCATAACAGT GACCATATTT CTCGAAGCTC CCCAACGAGC ACCTCCATGC 
8281 TCTGAGTGGC CACCCCCCGG CCCTGGTGCT TGCGGAGGGC AGGTCAACCG GCATGGGGCT 
8341 ACCGAAATCC CCGACCGGAT CCCACCACCC CCGCGATGGG AAGAATCTCT CCCCGGGATG 
8401 TGGGCCCACC ACCAGCACAA CCTGCTGGCC CAGGCGAGCG TCAAACCATA CCACACAAAT 
8461 ATCCTTGGCA TCGGCCCTGA ATTCCTTCTG CCGCTCTGCT ACCCGGTGCT TCTGTCCGAA 
8521 GCAGGGGITG CTAGGGATCG CTCCGAGTCC GCAAACCCTT GTCGCGTGGC GGGGCITGIT 
8581 CGAGCTTGAA GAGCCTCTAG AGTCGACCTG CAGGCATGCA AGCTTGGCGT AATCATGGTC 
8641 ATAGCTGTTT CCTGIGTGAA ATTGTTATCC GCTCACAATT CCACACAACA TACGAGCCGG 
8701 AAGCATAAAG TGTAAAGCCT GGGGTGCCTA ATGAGTGAGC TAACTCACAT TAATTGCGTT 
8761 GCGCTCACTG CCCGCTTTCC AGTCGGGAAA CCTGTCGTGC CAGCTGCATT AATGAATCGG 
8821 CCAACGCGCG GGGAGAGGCG GTTTGCGTAT TGGGCGCTCT TCCGCTTCCT CGCTCACTGA 
8881 CTCGCTGCGC TCGGTCGTTC GGCTGCGGCG AGCGGTATCA GCTCACTCAA AGGCGGTAAT 
8941 ACGGTTATCC ACAGAATCAG GGGATAACGC AGGAAAGAAC ATGTGAGCAA AAGGCCAGCA 
9001 AAAGGCCAGG AACCGTAAAA AGGCCGCGTT GCTGGCGTTT TTCCATAGGC TCCGCCCCCC 
9061 TGACGAGCAT CArAAAAATC GACGCTCAAG TCAGAGGTGG CGAAACCCGA CAGGACTATA 
9121 AAGATACCAG GCGTTTCCCC CTGGAAGCTC CCTCGTGCGC TCTCCTGTTC CGACCCTGCC 
9181 GCTTACCGGA TACCTGTCCG CCTTTCTCCC TTCGGGAAGC GTGGCGCTTT CTCATAGCTC 
9241 ACGCTGTAGG TATCTCAGTT CGGTGTAGGT CGTTCGCTCC AAGCTGGGCT GTGTGCACGA 
9301 ACCCCCCGTT CAGCCCGACC GCTGCGCCTT ATCCGGTAAC TATCGTCTTG AGTCCAACCC 
9361 GGTAAGACAC GACTTATCGC 

SEQ 10 NO: 239 
pSZ1451 

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

SEQ ID NO: 240 
pSZ1452 

1 CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC GGTGCTACAG 
61 AGTTCTTGAA GTGGIGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT GGIATCIGCG 
121 CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC GGCAAACAAA 
181 CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC AGAAAAAAAG 
241 GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG AACGAAAACT 
301 CACGTTAAGG GATTTTGGTC ATGAGATTAT rAAAAAGGAT CTTCACCTAG ATCCTTTTAA 
361 ATTAAAAATG AAGTITTAAA TCAATCTAAA GTATATATGA GTAAACTTGG TCTGACAGTT 
421 ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT TCATCCATAG 
481 TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTIACCA TCTGGCCCCA 
541 GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA GCAATAAACC 
601 AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC TCCATCCAGT 
661 CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT TTGCGCAACG 
721 TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG GCTTCATTCA 
781 GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC AAAAAAGCGG 
841 TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG TTATCACTCA 
901 TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA TGCTTTTCTG 
961 TGACIGGIGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA CCGAGTTGCT 
1021 CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA AAAGTGCTCA 
1081 TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG TTGAGATCCA 
1141 GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT TTCACCAGCG 
1201 TTTCTGGGTG AGrAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA AGGGCGACAC 
1261 GGAAATGTTG AATACTCATA CICTTCCTTT TTCAATATTA TTGAAGCATT TATCAGGGTT 
1321 ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA ATAGGGGTTC 
1381 CGCGCACATT TCCCCGAAAA GTGCCACCTG ACGTCTAAGA AACCATTATT ATCATGACAT 
1441 TAACCTATAA AAATAGGCGT ATCACGAGGC CCTTTCGTCT CGCGCGTTTC GGTGATGACG 
1501 GTGAAAACCT CTGACACATG CAGCTCCCGG AGACGGTCAC AGCTTGTCTG TAAGCGGATG 
1561 CCGGGAGCAG ACAAGCCCGT CAGGGCGCGT CAGCGGGTGT TGGCGGGTGT CGGGGCTGGC 
1621 TTAACTATGC GGCATCAGAG CAGATTGTAC TGAGAGTGCA CCATATGCGG TGTGAAATAC 
1681 CGCACAGATG CGTAAGGAGA AAATACCGCA TCAGGCGCCA TTCGCCATTC AGGCTGCGCA 
1741 ACTGTTGGGA AGGGCGATCG GTGCGGGCCT CTTCGCTATT ACGCCAGCTG GcmlizAGGGG 
1801 GATGTGCTGC AAGGCGATTA AGTTGGGTAA CGCCAGGGTT TTCCCAGTCA CGACGTTGTA 
1861 AAACGACGGC CAGTGAATTG ATGCATGCTC TTCGCCGCCG CCACTCCTGC TCGAGCGCGC 
1921 CCGCGCGTGC GCCGCCAGCG CCTTGGCCTT TTCGCCGCGC TCGTGCGCGT CGCTGATGTC 
1981 CATCACCAGG TCCATGAGGT CTGCCTTGCG CCGGCTGAGC CACTGCTTCG TCCGGGCGGC 
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2041 CAAGAGGAGC ATGAGGGAGG ACTCCTGGTC CAGGGTCCTG ACGTGGTCGC GGCTCTGGGA 
2101 GCGGGCCAGC ATCATCTGGC TCTGCCGCAC CGAGGCCGCC TCCAACTGGT CCTCCAGCAG 
2161 CCGCAGTCGC CGCCGACCCT GGCAGAGGAA GACAGGTGAG GGGGGTATGA ATTGTACAGA 
2221 ACAACCACGA GCCTTGTCTA GGCAGAATCC CTACCAGTCA TGGCTTTACC TGGATGACGG 
2281 CCTGCGAACA GCTGTCCAGC GACCCTCGCT GCCGCCGCTT CTCCCGCACG CTTCTTTCCA 
2341 GCACCGTGAT GGCGCGAGCC AGCGCCGCAC GCTGGCGCTG CGCTTCGCCG ATCTGAGGAC 
2401 AGTCGGGGAA CTCTGATCAG TCTAAACCCC CTTGCGCGTT AGTGTTGCCA TCCTTTGCAG 
2461 ACCGGTGAGA GCCGACTTGT TGTGCGCCAC CCCCCACACC ACCTCCTCCC AGACCAATTC 
2521 TGTCACCTTT TTGGCGAAGG CATCGGCCTC GGCCTGCAGA GAGGACAGCA GTGCCCAGCC 
2581 GCTGGGGGTT GGCGGATGCA CGCTCAGGTA CCCTTTCTTG CGCTATGACA CTTCCAGCAA 
2641 AAGGTAGGGC GGGCTGCGAG ACGGCTTCCC GGCGCTGCAT GCAACACCGA TGATGCTTCG 
2701 ACCCCCCGAA GCTCCTTCGG GGCTGCATGG GCGCTCCGAT GCCGCTCCAG GGCGAGCGCT 
2761 GTTTAAATAG CCAGGCCCCC GATTGCAAAG ACATTATAGC GAGCTACCAA AGCCATATTC 
2821 AAACACCTAG ATCACTACCA CTTCTACACA GGCCACTCGA GCTTGTGATC GCACTCCGCT 
2881 AAGGGGGCGC CTCTTCCTCT TCGTTTCAGT CACAACCCGC AAACTCTAGA ATATCAATGC 
2941 TGCTGCAGGC CTTCCTGTTC CTGCTGGCCG GCTTCGCCGC CAAGATCAGC GCCTCCATGA 
3001 CGAACGAGAC GTCCGACCGC CCCCTGGTGC ACTTCACCCC CAACAAGGGC TGGATGAACG 
3061 ACCCCAACGG CCTGTGGTAC GACGAGAAGG ACGCCAAGTG GCACCTGTAC TTCCAGTACA 
3121 ACCCGAACGA CACCGTCTGG GGGACGCCCT TGTTCTGGGG CCACGCCACG TCCGACGACC 
3181 TGACCAACTG GGAGGACCAG CCCATCGCCA TCGCCCCGAA GCGCAACGAC TCCGGCGCCT 
3241 TCTCCGGCTC CATGGTGGTG GACTACAACA ACACCTCCGG CTTCTTCAAC GACACCATCG 
3301 ACCCGCGCCA GCGCTGCGTG GCCATCTGGA CCTACAACAC CCCGGAGTCC GAGGAGCAGT 
3361 ACATCTCCTA CAGCCTGGAC GGCGGCTACA CCTTCACCGA GTACCAGAAG AACCCCGTGC 
3421 TGGCCGCCAA CTCCACCCAG TTCCGCGACC CGAAGGTCTT CTGGTACGAG CCCTCCCAGA 
3481 AGTGGATCAT GACCGCGGCC AAGTCCCAGG ACTACAAGAT CGAGATCTAC TCCTCCGACG 
3541 ACCTGAAGTC CTGGAAGCTG GAGTCCGCGT TCGCCAACGA GGGCTTCCTC GGCTACCAGT 
3601 ACGAGTGCCC CGGCCTGATC GAGGTCCCCA CCGAGCAGGA CCCCAGCAAG TCCTACTGGG 
3661 TGATGTTCAT CTCCATCAAC CCCGGCGCCC CGGCCGGCGG CTCCTTCAAC CAGTACTTCG 
3721 TCGGCAGCTT CAACGGCACC CACTTCGAGG CCTTCGACAA CCAGTCCCGC GTGGTGGACT 
3781 TCGGCAAGGA CTACTACGCC CTGCAGACCT TCTICAACAC CGACCCGACC TACGGGAGCG 
3841 CCCTGGGCAT CGCGTGGGCC TCCAACTGGG AGTACTCCGC CTTCGTGCCC ACCAACCCCT 
3901 GGCGCTCCTC CATGTCCCTC GTGCGCAAGT TCTCCCTCAA CACCGAGTAC CAGGCCAACC 
3961 CGGAGACGGA GCTGATCAAC CTGAAGGCCG AGCCGATCCT GAACATCAGC AACGCCGGCC 
4021 CCTGGAGCCG GTTCGCCACC AACACCACGT TGACGAAGGC CAACAGCTAC AACGTCGACC 
4081 TGTCCAACAG CACCGGCACC CTGGAGTTCG AGCTGGTGTA CGCCGTCAAC ACCACCCAGA 
4141 CGATCTCCAA GTCCGTGTTC GCGGACCTCT CCCTCTGGTT CAAGGGCCTG GAGGACCCCG 
4201 AGGAGTACCT CCGCATGGGC TTCGAGGTGT CCGCGTCCTC CTTCTTCCTG GACCGCGGGA 
4261 ACAGCAAGGT GAAGTTCGTG AAGGAGAACC CCTACTTCAC CAACCGCATG AGCGTGAACA 
4321 ACCAGCCCTT CAAGAGCGAG AACGACCTGT CCTACTACAA GGTGTACGGC TTGCTGGACC 
4381 AGAACATCCT GGAGCTGTAC TTCAACGACG GCGACGTCGT GTCCACCAAC ACCTACTTCA 
4441 TGACCACCGG GAACGCCCTG GGCTCCGTGA ACATGACGAC GGGGGTGGAC AACCTGTTCT 
4501 ACATCGACAA GTTCCAGGTG CGCGAGGTCA AGTGACAATT GGCAGCAGCA GCTCGGATAG 
4561 TATCGACACA CTCTGGACGC TGGTCGTGTG ATGGACTGTT GCCGCCACAC TTGCTGCCTT 
4621 GACCTGTGAA TATCCCTGCC GCTTTTATCA AACAGCCTCA GTGTGTTTGA TCTTGTGTGT 
4681 ACGCGCTITT GCGAGTTGCT AGCTGCTTGT GCTATTTGCG AATACCACCC CCAGCATCCC 
4741 CTTCCCTCGT TTCATATCGC TTGCATCCCA ACCGCAACTT ATCTACGCTG TCCTGCTATC 
4801 CCTCAGCGCT GCTCCTGCTC CTGCTCACTG CCCCTCGCAC AGCCTTGGTT TGGGCTCCGC 
4861 CTGTATTCTC CTGGTACTGC AACCTGTAAA CCAGCACTGC AATGCTGATG CACGGGAAGT 
4921 AGTGGGATGG GAACACAAAT GGAGGATCCC GCGTCTCGAA CAGAGCGCGC AGAGGAACGC 
4981 TGAAGGTCTC GCCTCTGTCG CACCTCAGCG CGGCATACAC CACAATAACC ACCTGACGAA 
5041 TGCGCTTGGT TCTTCGTCCA TTAGCGAAGC GTCCGGTTCA CACACGTGCC ACGTTGGCGA 
5101 GGTGGCAGGT GACAATGATC GGTGGAGCTG ATGGTCGAAA CGTTCACAGC CTAGGGATAT 
5161 CGAATTCGGC CGACAGGACG CGCGTCAAAG GTGCTGGTCG TGTATGCCCT GGCCGGCAGG 
5221 TCGTTGCTGC TGCTGGTTAG TGATTCCGCA ACCCTGATTT TGGCGTCTTA TTTTGGCGTG 
5281 GCAAACGCTG GCGCCCGCGA GCCGGGCCGG CGGCGATGCG GTGCCCCACG GCTGCCGGAA 
5341 TCCAAGGGAG GCAAGAGCGC CCGGGTCAGT TGAAGGGCTT TACGCGCAAG GTACAGCCGC 
5401 TCCTGCAAGG CTGCGTGGTG GAATTGGACG TGCAGGTCCT GCTGAAGTTC CTCCACCGCC 
5461 TCACCAGCGG ACAAAGCACC GGTGTATCAG GTCCGTGTCA TCCACTCTAA AGAACTCGAC 
5521 TACGACCTAC TGATGGCCCT AGATTCTTCA TCAAAAACGC CTGAGACACT TGCCCAGGAT 
5581 TGAAACTCCC TGAAGGGACC ACCAGGGGCC CTGAGTTGTT CCTTCCCCCC GTGGCGAGCT 
5641 GCCAGCCAGG CTGTACCTGT GATCGAGGCT GGCGGGAAAA TAGGCTTCGT GTGCTCAGGT 
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5701 CATGGGAGGT GCAGGACAGC TCATGAAACG CCAACAATCG CACAATTCAT GTCAAGCTAA 
5761 TCAGCTATTT CCTCTTCACG AGCTGTAATT GTCCrAAAAT TCTGGTCTAC CGGGGGTGAT 
5821 CCTTCGTGTA CGGGCCCTTC CCTCAACCCT AGGTATGCGC GCATGCGGTC GCCGCGCAAC 
5881 TCGCGCGAGG GCCGAGGGTT TGGGACGGGC CGTCCCGAAA TGCAGTTGCA CCCGGATGCG 
5941 TGGCACCTTT TTTGCGATAA TTTATGCAAT GGACTGCTCT GCAAAATTCT GGCTCTGTCG 
6001 CCAACCCTAG GATCAGCGGC GTAGGATTTC GTAATCATTC GTCCTGATGG GGAGCTACCG 
6061 ACTACCCTAA TATCAGCCCG ACTGCCTGAC GCCAGCGTCC ACTTTTGTGC ACACATTCCA 
6121 TTCGTGCCCA AGACATTTCA TTGTGGTGCG AAGCGTCCCC AGTTACGCTC ACCTGTTTCC 
6181 CGACCTCCTT ACTGTTCTGT CGACAGAGCG GGCCCACAGG CCGGTCGCAG CCACTAGTAT 
6241 GGCCACCGCA TCCACTTTCT CGGCGTTCAA TGCCCGCTGC GGCGACCTGC GTCGCTCGGC 
6301 GGGCTCCGGG CCCCGGCGCC CAGCGAGGCC CCTCCCCGTG CGCGGGCGCG CCGCCAACGC 
6361 CCAGGCCCCC ACCAAGATCA ACGGCTCCAC CGACGACGCC CAGCTGCCCG CCCCCCGCAC 
6421 CTTCATCAAC CAGCTGCCCG ACTGGTCCAT GCTGCTGGCC GCCATCACCA CCGTGTTCCT 
6481 GGCCGCCGAG AAGCAGTGGA TGATGCTGGA CTGGAAGCCC CGCCGCCCCG ACATGCTGAT 
6541 CGACACCTTC GGCCTGGGCC GCATCGTGCA GGACGGCCTG GTGTTCCGCC AGAACTTCTC 
6601 CATCCGCTCC TACGAGATCG GCGCCGACCG CACCGCCTCC ATCGAGACCG TGATGAACCA 
6661 CCTGCAGGAG ACCGCCCTGA ACCACGTGAA GACCGCCGGC CTGCTGGGCG ACGGCTTCGG 
6721 CTCCACCCCC GAGATGTCCA AGCGCAACCT GATCTGGGTG GTGACCAAGA TGCAGGTGGA 
6781 GGTGGACCGC TACCCCACCT GGGGCGACGT GGTGCAGGTG GACACCTGGG TGTCCGCCTC 
6841 CGGCAAGAAC GGCATGCGCC GCGACTGGCT GCTGCGCGAC GGCAACACCG GCGAGACCCT 
6901 GACCCGCGCC TCCTCCGTGT GGGTGATGAT GAACAAGCTG ACCCGCCGCC TGTCCAAGAT 
6961 CCCCGAGGAG GTGCGCGAGG AGATCGGCTC CTACTTCGTG AACTCCGACC CCGTGGTGGA 
7021 GGAGGACGGC CGCAAGGTGA CCAAGCTGGA CGACAACACC GCCGACTTCG TGCGCAAGGG 
7081 CCTGACCCCC AAGTGGAACG ACCTGGACAT CAACCAGCAC GTGAACAACG TGAAGTACAT 
7141 CGGCTGGATC CTGGAGTCCG CCCCCCAGCC CATCCTGGAG ACCCGCGAGC TGTCCGCCGT 
7201 GACCCTGGAG TACCGCCGCG AGTGCGGCCG CGACTCCGTG CTGCGCTCCC TGACCGCCGT 
7261 GTCCGGCGGC GGCGTGGGCG ACCTGGGCCA CGCCGGCAAC GTGGAGTGCC AGCACGTGCT 
7321 GCGCCTGGAG GACGGCGCCG AGATCGTGCG CGGCCGCACC GAGTGGCGCC CCAAGTACAT 
7381 CAACAACTTC TCCATCATGG GCCAGATCCC CACCGACGCC TCCATGGACT ACAAGGACCA 
7441 CGACGGCGAC TACAAGGACC ACGACATCGA CTACAAGGAC GACGACGACA AGTGAATCGA 
7501 TAGATCTCTT AAGGCAGCAG CAGCTCGGAT AGTATCGACA CACTCTGGAC GCTGGTCGTG 
7561 TGATGGACTG TTGCCGCCAC ACTTGCTGCC TTGACCTGTG AATATCCCTG CCGCTTTTAT 
7621 CAAACAGCCT CAGTGTGTTT GATCTTGTGT GTACGCGCTT TTGCGAGTTG CTAGCTGCTT 
7681 GTGCTATTTG CGAATACCAC CCCCAGCATC CCCTTCCCTC GTTTCATATC GCTTGCATCC 
7741 CAACCGCAAC TTATCTACGC TGTCCTGCTA TCCCTCAGCG CTGCTCCTGC TCCTGCTCAC 
7801 TGCCCCTCGC ACAGCCTTGG TTTGGGCTCC GCCTGTATTC TCCTGGTACT GCAACCTGTA 
7861 AACCAGCACT GCAATGCTGA TGCACGGGAA GTAGTGGGAT GGGAACACAA ATGGAAAGCT 
7921 TAATTAAGAG CTCTTGTTTT CCAGAAGGAG TTGCTCCTTG AGCCTTTCAT TCTCAGCCTC 
7981 GATAACCTCC AAAGCCGCTC TAATTGTGGA GGGGGTTCGA ATTTAAAAGC TTGGAATGTT 
8041 GGTTCGTGCG TCTGGAACAA GCCCAGACTT GTTGCTCACT GGGAAAAGGA CCATCAGCTC 
8101 CAAAAAACTT GCCGCTCAAA CCGCGTACCT CTGCTTTCGC GCAATCTGCC CTGTTGAAAT 
8161 CGCCACCACA TTCATATTGT GACGCTTGAG CAGTCTGTAA TTGCCTCAGA ATGTGGAATC 
8221 ATCTGCCCCC TGTGCGAGCC CATGCCAGGC ATGTCGCGGG CGAGGACACC CGCCACTCGT 
8281 ACAGCAGACC ATTATGCTAC CTCACAATAG TTCATAACAG TGACCATATT TCTCGAAGCT 
8341 CCCCAACGAG CACCTCCATG CTCTGAGTGG CCACCCCCCG GCCCTGGTGC TTGCGGAGGG 
8401 CAGGTCAACC GGCATGGGGC TACCGAAATC CCCGACCGGA TCCCACCACC CCCGCGATGG 
8461 GAAGAATCTC TCCCCGGGAT GTGGGCCCAC CACCAGCACA ACCTGCTGGC CCAGGCGAGC 
8521 GTCAAACCAT ACCACACAAA TATCCTTGGC ATCGGCCCTG AATTCCTTCT GCCGCTCTGC 
8581 TACCCGGTGC TTCTGTCCGA AGCAGGGGTT GCTAGGGATC GCTCCGAGTC CGCAAACCCT 
8641 TGTCGCGTGG CGGGGCTTGT TCGAGCTTGA AGAGCCTCTA GAGTCGACCT GCAGGCATGC 
8701 AAGCTTGGCG TAATCATGGT CATAGCTGTT TCCTGTGTGA AATTGTTATC CGCTCACAAT 
8761 TCCACACAAC ATACGAGCCG GAAGCATAAA GTGTAAAGCC TGGGGTGCCT AATGAGTGAG 
8821 CTAACTCACA TTAATTGCGT TGCGCTCACT GCCCGCTTTC CAGTCGGGAA ACCTGTCGTG 
8881 CCAGCTGCAT TAATGAATCG GCCAACGCGC GGGGAGAGGC GGTTTGCGTA TTGGGCGCTC 
8941 TTCCGCTTCC TCGCTCACTG ACTCGCTGCG CTCGGTCGTT CGGCTGCGGC GAGCGGTATC 
9001 AGCTCACTCA AAGGCGGTAA TACGGTTATC CACAGAATCA GGGGATAACG CAGGAAAGAA 
9061 CATGTGAGCA AAAGGCCAGC AAAAGGCCAG GAACCGTAAA AAGGCCGCGT TGCTGGCGTT 
9121 TTTCCATAGG CTCCGCCCCC CTGACGAGCA TCACAAAAAT CGACGCTCAA GTCAGAGGTG 
9181 GCnAAACCCG ACAGGACTAT AAAGATACCA GGCGTTTCCC CCTGGAAGCT CCCTCGTGCG 
9241 CTCTCCTGTT CCGACCCTGC CGCTTACCGG ATACCTGTCC GCCTTTCTCC CTTCGGGAAG 
9301 CGTGGCGCTT TCTCATAGCT CACGCTGTAG GTATCTCAGT TCGGTGTAGG TCGTTCGCTC 
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9361 CAAGCTGGGC TGTGTGCACG AACCCCCCGT TCAGCCCGAC CGCTGCGCCT TATCCGGTAA 
9421 CTATCGTCTT GAGTCCAACC CGGTAAGACA CGACTTATCG C 

SEQ ID NO: 241 
pSZ1493 

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

SEQ m NO: 242 
pSZ1321 

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

cgcacagccttggtttgggctccgcctgtattctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacgggaagtagt1 

gggatgggaa ca caa atgga a a gcttga gctc 

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

ATGgcgaccgccagctgcatggtggcgtcgcccttctgcocctggctggtcgccgcgtgcatgcccacctccagcgacaacga 
cccccgctcgctgtcccocaugcgcctgcgcctgagccgccgccgccgcaccctgagctcgcactgctccctgcgcggcagcacc 
ttccagtgcaggacccctgcaaccagcogcgcttcctgggcgacaacggcttcgcgtcgctgttcggctccaogcccctgcgca 
gcaaccgcggccocctgcgcctgggccgcacctcgcactccggcgaggtgatggccgtcgcgatgcagcccgcccoggaggt 
gagcaccaacaagaogcccgcgaccoagcogcgccgcgtggtcgtgaccggcatgggcgtcgtgacccccctgggccacga 
ccccgacgtgtattataacoacctgctggacggcatctcgggcatctccgagatcgagoacttcgactgcagccagttccccac 
ccgcatcgccggcgagatcaagtcgactccaccgacggctgggtcgcgcccaagttcagcgogcgcatggacaagttcatgc 
tgtatatgctgaccgccggcaagaaggcgctggccgacggcggcatcaccgaggacgcgatgoaggagctgaacaugcgc 
aagtgcggcgtgctgatcggctcyggcctgggcggcatgaaggtcttctccgacagcatcgaggccctgcgcacctcgtataa 
gaagatctcccccttctgcgtgcccttcagcaccaccaocatgggctcggcgatcctggcgatggacctgggctggatgggccc 
caactottccatcagcaccgcgtgcgccacctcgaacttctgcatcctgaacgcggccoaccacatcatcaagggcgaggcgg 
acatgatgctgtgcggcggctccgocgccgcggtgctgcccgtcggcctgggcggcttcgtggcctgccgcgcgctgagccag 
cgcoacoacgaccccaccaaggcctcgcgcccctgggactccaaccgcgocggcttcgtcatgggcgagggcgcgggcgtgc 
tgctgctggaggagctggagcacgccaagaagcgcggcgcgaccatctatgccgagttcctgggcggcagcttcacctgcga 
cgcgtatcacatgaccgagccccaccccgagggcgccggcgtcatcctgtgcatcgagaoggcgctggcccagtcgggcgtgt 
cccgcgaggacgtgaactatatcoocgcgcacgccaccagcacccccgcgggcgacatcaaggagtatcaggccctggcgc 
actgcttcggccagoactcggagctgcgcgtcaactccaccaagagcatgatcggccacctgctgggcggcgccggcggcgt 
ggaggcggtcgccgtggtccaggcgatccgcaccggctggatccaccccaacatcaacctggaggaccccgacgagggcgt 
ggacgccaagctgctggtcggccccaagaaggagaagctgaaggtgaaggtcggcctgtcgclactccttcggcttcggcggc 
cacaacogctcgatcctgttcgcgccctgcaacTGA 

SEQ ID NO: 247 
C. hookeriana KAS IV enzyme 

MATASCMVASP FCTWLVAACMPTSSDNDPRSLSH KRLRLSRRRRTLSSHCSLRGSTFOCL 

DPCNQQRFLG DNG FASLFGSKPLRSNRGH LRLG RTSHSGEVMAVAMOPAQEVSTN KKPAT 

KORRVV \JIG MG VVTPLG HD PDVYYNN LLDGISG ISFIEN F DCSOEPTRIAG EIKSFSTDG 

WVAPKFSERMDKFMLYM LTAG KKALADGGITE DAM KE LN KRKCGVLIGSG LGGM KVES DS 

lEALRTSYKKISPFCVPFSTTNMGSAILAMDLGWMGPNYSISTACATSNECILNAANHII 

KGEADM M LCGGSDAAVLPVGLGGEVACRALSORNNDPTKASRPWDSNRDGFVMGEGAGVL 

LLEELEHAKKRGATIYAEFLGGSFTCDAYHMTEPHPEGAGVILCIEKALAQSGVSREDVN 

YINAHATSTPAG DIKEYQA LAHCFGQNSELRVNSTKSMIG HLLGGAGGVEAVAVVQAIRT 

GWINPNINLEDPDEGVDAKLLVGPKKEKLKVKVGLSNSFGEGGHNSSILFAPCN 

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

ggta cccgcctgcaa cgcaagggcagcca cagccgctccca cccgccgctgaa ccga ca cgtgcttgggcgcctgccgcctgcct 

gccgcatgcttgtgctggtgaggctgggcagtgctgccatgctgattgaggcttggttca tcgggtggaagcttatgtgtgtgctgg 

gcttgcatgccgggcaatgcgcatggtggcaagagggcggcagca cttgctggagctgccgcggtgcctccaggtggttcaatcg 

cggcagccagagggatttcagatgatcgcgcgtacaggttgagcagcagtgtcagca a agg tag cag tttg ccagaa tga t cggt 
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tcagctgttaatcaatgccagcaagagaaggggtcaagtgcaaacacgggcatgccacagcacgggcaccggggagtggaatg 

gcaccaccaagtgtgtgcgagccagcatcgccgcctggctgtttcagctacaacggcaggagtcatccaacgtaaccatgagctg 

atcaa ca ctgcaatcatcgggcgggcgtgatgcaagcatgcctggcgaaga ca catggtgtgcggatgctgccggctgctgcctg 

ctgcgca cgccgttgagttggcagcaggctcagccatgcactggatggcagctgggctgccactgcaatgtggtggataggatgc 

aagtggagcgaataccaaaccctctggctgcttgctgggttgcatggcatcgcaccatcagcaggagcgcatgcgaagggactgg 

ccccatgcacgccatgccaaaccggagcgcaccgagtgtccacactgtcaccaggcccgcaagctttgcagaaccatgctcatgg 

a cgcatgtagcgctga cgtcccttga cggcgctcctctcgggtgtgggaaa cgcaatgcagcacaggcagcagaggcggcggca 

gcagagcggcggcagcagcggcgggggccacccttcttgcggggtcgcgccccagccagcggtgatgcgctgatcccaaacgag 

ttcacattcatttgcatgcctggagaagcgaggctggggcctttgggctggtgcagcccgcaatggaatgcgggaccgccaggcta 

gcagcaaaggcgcctccccta ctccgcatcgatgttccatagtgcattgga ctgcatttgggtggggcggccggctgtttctttcgtg 

ttgcaaaa cg cgccagctcag ca a cctgtcccgtgggtcccccgtgccga tga a a tcgtgtgca cgccgatcagctgattgcccgg 

ctcgcgaagtaggcgccctcctttctgctcgccctctctccgtcccgcctctagatctagaatatcaA TGatcgogcaggacggcc 

tccacgccggctcccccgccgcctgggtggagcgcctgttcggctacgactgggcccagcagaccatcggctgctccgacgccg 

ccgtgaccgccigtccgcccagggccgccccgtgctgttcgtgaagaccgacctgtccggcgccctgaacgagctgcaggacg 

aggccgcccgcctgtcctggctggccaccaccggcgtgccctgcgccgccgtgctggacgtggtgaccgaggccggccgcgac 

tggctgctgctgggcgaggtgcccggccaggacctgctgtcctcccocctggcccccgccgagaaggtgtccatcatggccgac 

gccatgcgccgcctgcacaccctggaccccgccacctgccccttcgaccaccaggccaagcaccgcatcgagcgcgcccgcacc 

cgcatggaggccggcctggtggaccaggacgacctggacgaggagcaccagggcctggcccccgccgagctgttcgcccgc 

ctgaaggcccgcatgcccgacggcgaggacctggtggtgacccacggcgacgcctgcctgcccaacatcatggtggagaac 

ggccgcttctccggcttcatcgactgcggccgcctgggcgtggccgaccgctaccaggacatcgccctggccacccgcgacatc 

gccgaggagctgggcggcgagtgggccgaccgatcctggtgctgtacggcatcgccgcccccgactcccagcgcatcgcctt 

ctaccgcctgctggacgagttatcTGAtigcagcagca gctcgga ta gta t cgac a ca ct ctgga cgctggtcgtgtga t 

ga ctgttgccgccacacttgctgccttga cctgtga atatccctgccg ctttta tca a acag cctcagtgtgtttga tcttgtgtgtac 

cgcttttgcga gttgcta gctgcttgtgcta tttgcga a ta cca ccc cc agca tccccttccctcgtttca tat cgcttgca t ccca a c 

gca acttatcta cgctgtcctgctatccctcagcgctgctcctgctcctgctcactgcccctcgcacagccttggtttgggctccgcct: 

tattctcctggta ctgca a cctgta a a ccagca ctgca atgctga tgcacggga agtagtggga tggga a ca ca a a tggagga tcc 

cgcgtctcgaacagagcgcgcagaggaacgctgaaggtctcgcctctgtcgcacctcagcgcggcataca cca caata a cca cctg 

acga a tgcgcttggttcttcgtcca ttagcgaagcgtccggttca ca ca cgtgcca cgttggcgaggtggcaggtga ca a tgatcgg 

tggagctgatggtcga aa cgttc acagcctagggagttta ggt ccagcgtccgtgggggggga cgggctgggagcttgggccgpag 

a agggcaaga cgatgcagtccctctggggagtca cagccgactgtgtgtgttgcactgtgcggcccgcagca ctca cacgcaaa at 

gcctggccgacaggcaggccctgtccagtgcaacatcca cggtccctctcatcaggctca ccttgctcattgacataacggaatgcg 

taccgctctttcagatctgtccat ccagagaggggagcaggctcccca ccga cgctgtca a a cttgcttcctgccca a ccga a a a ca 

ttattgtttgagggggggggggggggggcagattgcatggcgggatatctcgtgaggaacatcactgggacactgtgga a ca cagt 

gagtgcagta tg cagagca tgta tgctaggggtcagcgcagga agggggcctttcccagtctcccatgccactgca ccgtatccacg 

actca ccagga ccagcttcttgatcggcttccgctcccgtgga ca cca gtgtgta gcctctggactccaggta tgcgtgca ccgc a as 

ggccagccgatcgtgccgattectggggtggaggatatgagtcagccaacttggggctcagagtgcaca ctggggcacgata cga a 

aca a ca tcta ca ccgtgtcctcca tgctg a ca ca cca cagcttcgctcca cctga a tgtgggcgcatgggcccga atca cagcca at 

gtcgctgctgccataatgtgatccagaccctctccgcccagatgccgagcggatcgtgggcgctgaatagattcctgtttcgatcact 

gtttgggIcctttccUtt cgtctcggatgcgcgtctcga a a ca ggctgcgtcgggctttcggatcccUttgctccctccgtcacca tcc 

tgcgcgcgggcaagttgcttgaccctgggctggtaccagggttggagggtattaccgcgtcaggccattcccagcccggattcaatt 

caaagtctgggccaccaccctccgccgctctgtctgatca ctccacattcgtgcatacactacgttcaagtcctgatccaggcgtgtct 

cggga ca a ggtgtgcttgagtttga atctca aggaccca ctcca gca cag ctgctggttgac cccgccctcgca aca tA TGgcgac 

cgccagctgcatggtggcgtcgcccttctgcacctggctggtcgccgcgtgcatgcccacctccagcgacaacgacccccgctcg 

ctgtcccocaagcgcctgcgcctgagccgccgccgccgcaccctgagctcgractgctccctgcgcggcagcaccttccagtgcc 

tggacccctgcaaccagcagcgatcagggcgacaacggcttcgcgtcgctgttcggctccaagcccctgcgcagcaaccgcg 

gccacctgcgcctgggccgcacctcgcactccggcgaggtgatggccgtcgcgatgcagcccgcccaggaggtgagcaccaa 

caagaagcccgcgaccaagcagcgccgcgtggtcgtgaccggcatgggcgtcgtgacccccctgggccacgaccccgacgtg 
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caaccagtcccgcgtggtggacttcggcaaggactactacgccctgcagaccttcttcoacaccgacccgacctacgggagcg 
ccctgggcatcgcgtgggcctccaactgggagtactccgccttcgtgcccaccaacccctggcgctcctccatgtccctcgtgcgc 
aagactccctcaacaccgagtaccaggccaacccggagacggagctgatcaacctgaaggccgagccgatcctgaacatca 
gcaacgccggcccctggagccggttcgccaccaacaccacgttgacgaaggccaacagctacaacgtcgacctgtccaacag 
caccggcaccctggagttcgagctggtgtacgccgtcaacaccacccagacgatctccaagtccgtgttcgcggacctctccctc 
tggttcaogggcctggaggaccccgaggagtacctccgccagggcttcgaggtgtccgcgtcctccitcttcctggaccgcggg 
aacagcaaggtgaagttcgtgaaggagaacccctacttcaccaaccgcatgagcgtgaacaaccagcccttcaagagcgag 
aacgacctgtcctactacaaggtgtacggcttgctggaccagaacatcctggagctgtacttcaacgacggcgacgtcgtgtcc 
accaacacctacttcatgaccaccgggaacgccctgggctccgtgaacatgacgacgggggtggacaacctgactacatcga 
coogttccaggtgcgcgaggtcaagTGAcaattggcagcagcagctcggatagtatcgacacactctggacgctggtcgtgtga 
tggactgttgccgccacacttgctgccttgacctgtgaatatccctgccgcttttatca aacagcctcagtgtgtttgatcttgtgtgtac 
gcgcttttgcgagttgctagctgcttgtgctatttgcgaata cca ccc ccagcatccccttcc ctcgtttcatatcgcttgca tcc ca a cc 
gcaacttatctacgctgtcctgctatccctcagcgctgctcctgctcctgctca ctgcccctcgcacagccttggtttgggctccgcctgt 
attctcctggta ctgca acctgta a a ccagcactgcaatgctgatgcacggga agtagtggga tggga acacaaatggaggatccc 
gcgtctcgaacagagcgcgcagaggaacgctgaaggtctcgcctctgtcgcacctcagcgcggcat a caccacaata acca cctga 
cgaatgcgcttggttcttcgtccattagcgaagcgtccggttca cacacgtgccacgttggcgaggtggcaggtgacaatgatcggt 
ggagctgatggtcgaaacgttcacagcctagggatatcgaattSctttcttgcgctatgacacttccagcaoaaggtagggcggg 
ctgcgagacggcttcccggcgctgcatgcaacaccgatgatgcttcgaccccccgaagctccttcggggctgcatgggcgctcc 
gatgccgctccagggcgagcgctgtttaaatagccaggcccccgattgcaaagacattatagcgagctaccaaagccatattc 
aaacacctagatcacta ccacttctacacagg ccactcg a gcttgtgatcg cactccgctaagggggcgcctatcctcttcgat 
ag cacaacccgcaaac cta •tATGgccaccgcatccactttctcggcgttcaatgcccgctgcggcgacctgcgtcgctc 
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atgaaccagcacgtgaacaacgtgacctacatcggctgggtgctggagtccatcccccaggagatcatcgacacccacgag 
ctgcagaccatcaccctggactaccgccgcgagtgccagcacgacgacatcgtggactccctgacctccgtggagccctccg 
agaacctggaggccgtgtccgagctgcgcggcaccaacoctccgccaccaccaccgccggcgacgaggactgccgcaac 
ttcctgcacctgctgcgcctgtccggcgacggcctggagatcaaccgcggccgcaccgagtggcgcaagaagtccgcccgca 
tggactacaaggaccacgacggcgactacaaggaccacgacatcgactacaaggacgacgacgacaagTGAatcgata 
gatctataaggcagcagcagctcggatagtatcgacaca ctctggacgctggtcgtgtgatggactgttgccgccacacttgctgcc 
ttga c ctgtga atat actgccRcttttatc a a a cagcctcaRtgtgatRa tcttgtgtgta cgcgcttttgcgagttgcta gctgcttg 
tgctatttgcga ata C caccc C ca gcat ccccttccctcgttt ca to tcgcttg catc cca ac cgca a cttatcta cgctgtcctgctat c 
ccteagcgctgctcctgctcctgctcactgcccctcgca cagccttggtttgggctccgcctgta ttctcctggta ctgca a cctgta a a 
ccagca agca atgctga tgcacggga agtagtgggatggga a ca ca a atpga a agctta a tta agagctcttgttuccagaa gg 
agttgctccttgagcctttcattctcagcctcga taa cctccaa agccgctcta attgtggagggggttcgaattta a aagcttgga 
atgttggttcgtgcgtctgga a ca agcccagacttgttgctcactgggaaaaggaccat cagctccaaa a a a cttgccgctcaaac 
cgcgtacctctgctttcgcgcaatctgccctgttgaaatcgcca cca cattcatattgtgacgcttgagcagtctgtaattgcctcag 
aatgtgga atcatctgccccctgtgcgagcccatgccaggcatgtcgcgggcgagga ca c ccg ccactcgtacagcagaccattat 
gcta cctca caa tagttca ta a cagtga ccatatttctcgaagctccccaa cgag cacctccatg ctctgagtggcca ccccccggc 
cctggtgcttgcggagggcaggtca a ccggcatggggcta ccgaaatccccga ccggatcccacca cccccgcgatgggaagaa 
tctctccccgggatgtgggcccaccaccagca caacctgctggcccaggcgagcgtcaaa ccataccaca caaatatccttggcat 
cggccctgaattccttctgccgctctgcta cccggtg cttctgt ccgaagcaggggttgctaggga tcgctccgagt ccgcaa a ccct 
tgtcgcgtggcggggcttgttcgagcttgaagagc 

SEQ ID NO: 269 
coding region for Ricinus cumin 	s ACP-thioesterase (cods) 	optimized) 

ATGgccaccgcatccactactcggcgttcaatgcccgctgcggcgacctgcgtcgctcggcgggctccgggccccggcgccca 
gcgaggcccctccccgtgcgcgcgcgcccgctcctacgaggtgggcatcaacacigaccgccaccgtggagoccatcgcca 
acctgctgcaggaggtgggctgcaaccacgcccagtccgtgggcttctccaccgacggcttcgccaccaccacctccatgcgca 
agatgcacctgatctgggtgaccgcccgcatgcacatcgagatctacaagtaccccgcctggtccgacgtggtggaggtgga 
gacctggtgccagtccgagggccgcatcggracccgccgcgactggatcctgaccgactacgccaccggccagatcatcggcc 
gcgccacctccaagtgggtgatgatgaaccaggacocccgccgcctgcagaaggtgaccgacgacgtgcgcgaggagtacc 
tggtgttctgcccccgcgagctgcgcctggccttccccgaggagaacaaccgctcctccaagaagatctccaagctggaggac 
cccgcccagtactccoagctgggcctggtgccccgccgcgccgacctggacatgaaccagcacgtgaacceacgtgacctacat 
cggctgggtgctggagtccatcccccaggagatcatcgacacccacgagctgcagaccatcaccctggactaccgccgcgagt 
gccagcacgacgocatcgtggactccagacctccgtggagccctccgagaacctggaggccgtgtccgagctgcgcggcacc 
aacggctccgccaccaccaccgccggcgacgaggactgccgcoacttcctgcacctgctgcgcctgtccggcgacggcctgga 
gatcaaccgcggccgcaccgagtggcgcaagaagtccgcccgcatggactacaaggaccacgacggcgactacaaggacc 
acgacatcgactacaaggacgacgacgacaagTGA 

SEQ ID NO: 270 
C. camphor(' C14:0 thioesterasc construct 

ctg 
gatgtccatcaccaggtccatgaggtctgccttgcgccggctgagcca ctgcttcgtccgggcggccaagaggagcatgagggag 
ga ctcctggtccagggtcctga cgtggtcgcggctctgggagcgggccagcatcatctggctctgccgca ccgaggccgcctccaa 
ctggtcctccagcagccgcagtcgccgccga ccctggcagaggaaga caggtgaggggggtatgaattgtacagaacaacca cg 
agccttgtctaggcagaatcccta ccagtcatggctttacctgga tga cggcctgcgaa cagctgtccagcga ccctcgctgccgcc 
gcttctcccgcacgcttctttccagcaccgtgatggcgcgagccagcgccgcacgctggcgctgcgcttcgccgatctgagga cagt 
cggggaactctgatcagtctaaa cccccttgcgcgttagtgttgccatcctttgcagaccggtgagagccgacttgttgtgcgccac 
cccccaca ccacctcctcccagaccaattctgtcacctttttggcgaaggcatcggcctcggcctgcagagaggacagcagtgccc 
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agccgctgggggttggcggatgcacgctcaggtacc 
	

c gcgc a gacac ccagcaaaagg agggcgggc gcgagac 

ggcttcccggcgctgcatgcaacaccgatgatgcttcgaccccccgaagctccttcggggctgcatgggcgctccgatgccgctcca 

gggcgagcgc g aaatagccaggcccccgattgcaaagacattatagcgagctaccaaagccatattcaaacacctagatcaci 

accacttctacacaggccactcgagcttgtgatcgcactccgctaagggggcgcctcttcctcttcgtttcagtcacaacccgcaaa 

ctctagaatatcaw  

gggcccagcagaccatcggctgaccgacgccgccgtgttccgcctgtccgcccagggccgccccgtgctgacgtguagaccg 

acctgtccggcgccctgaacgagagcaggacgaggccgcccgcctgtcctggctggccaccaccggcgtgccctgcgccgcc 

gtgctggacgtggtgaccgaggccggccgcgactggctgctgctgggcgaggtgcccggccaggacctgctgtcctcccacct 

ggcccccgccgagaaggtgtccatcatggccgacgccatgcgccgcctgcacaccctggaccccgcracctgccccttcgacca 

ccaggccaagcaccgcatcgagcgcgcccgcacccgcatggaggccggcctggtggaccaggacgacctggacgaggagc 

accogggcctggcccccgccgagctigttcgcccgcctgaaggcccgcatgcccgacggcgaggacctggtggtgacccacgg 

cgacgcctgcctgcccoacatcatggtggagaacggccgcactaggcttcatcgactgcggccgcctgggcgtggccgaccg 

ctaccaggacatcgccctggccacccgcgocatcgccgaggagctgggcggcgagtgggccgaccgcttcctggtgctgtagg 

gcatcgccgcccccgactcccagcgcotcgccttaaccgcctgctggacgagttcttcTGAtaattggcagcagcagacggat 

agtatcgacacactctggacgctggtcgtgtgatggactgttgccgccacacttgctgccttgacctgtgaatatccctgccgcttttat 

caaacagcctcagtgtgtttgatcttgtgtgtacgcgcttttgcgagttgctagagcttgtgctatttgcgaataccacccccagcatc 

cccttccacgtttcatatcgcttgcatcccaaccgcaacttatctacgctgtectgctatccctcagcgctgctcctgctcctgctcact 

gcccctcgcacagccttggtagggctccgcctgtattctcctggtactgcaacctgtaaaccagcactgcaatgctgatgcacggga 

agtagtgggatgggaacacaaatggaggatcccgcgtctcgaacagagcgcgcagaggaacgctgaaggtctcgcctctgtcgca 

cctcagcgcggcatacaccacaataaccacctgacgaatgcgcttggttcttcgtccattagcgaagcgtccggttcacacacgtgc 

cacgttggcgaggtggcaggtgacaatgatcggtggagctgatggtcgaaacgttcacagcctagggatatcgaattcctttcttgc 

gctatgacacttccagcaaaaggtagggcgggagcgagacggcttcccggcgctgcatgcaacaccgatgatgcttcgacccecc 

gaagctccttcggggctgcatgggcgctccgatgccgctccagggcgagcgctgtttaaatagccaggcccccgattgcaaagaca 

ttatagcgagctaccaaagccatattcaaacacctagatcactaccacttctacacaggccactcgagcttgtgatcgcactccgcta 

agggggcgccattcctettcgatcagtcacaacccgcaaacactagtATGgccaccgcatccactactcggcgticautgccc 

gctgcggcgacctgcgtcgcteggcgggctccgggcccrggcgccaggcgaggcccctccccgtgcgcgggcgcgcccccgac 

tggtccatgctgttcgccgtgatcaccaccatractccgccgccgagaagcagtggaccaacctggagtggaagcccaagccc 

aaccccccccagctgctggacgaccactigggcccccacggcctggtgttccgccgcaccitcgccatccgcogctacgaggtg 

ggccccgaccgctccaccagcatcgtggccgtgatgaaccacctgcaggaggccgccctgaaccacgccaagtccgtgggca 

tcctgggcgacggcttcggcaccaccctggagatgtccaagcgcgacctgatctgggtggtgaagcgcacccacgtggccgtg 
gagcgctaccccgcctggggcgacaccgtggaggtggagtgctgggtgggcgcctaggcaacaacggccgccgccacgac 

ttcctggtgcgcgactgcaagaccggcgagatcctgacccgctgcacctccctgagcgtgatgatgoacacccgcacccgccg 

cctgagcaagatccccgaggaggtgcgcggcgagatcggccccgccttcatcgacaacgtggccgtgaaggacgaggagat 

caagaagccccagaagctgaacgactccaccgccgactacatccagggcggcctgaccccccgctggaacgacctggacatc 

oaccagcacgtgoacaacatcaagtocgtggactggatcctggagaccgtgcccgacagaitcacgagagccaccacatct 

cctcatcaccatcgagtaccgccgcgagtgcaccatggacagcgtgctgcagtccctgaccaccgtgagcggcggctcctccg 

aggccggcctggtgtgcgagcacctgctgcagctggagggcggcagcgaggigctgcgcgccaagaccgagtggcgcccca 

agctgaccgactccaccgcggcatcagcgtgatccccgccgagtccagcgtgatggactacaaggaccacgacggcgactac 

aaggaccacgacatcgactacaaggacgacgacgacaagTGActcgaggcagcagca gct cgga ta gta tcga caca act 

gga cgctggtcgtgtgatgga ctgttgc cg cca ca cttgctgccttgacctgtgaa ta tccctgccgcttttatca a a ca gcctcagtg 

tgtttgatcttgtgtgtacgcgcttttgcgagttgctagctgcttgtgctatttgcgaataccacccccagcatccccttccctcgtttcat 

atcgcttgcatcccaaccgcaacttatctacgctgtcctgctatccctcagcgctgctcctgctcctgctcactgcccctcgcacagcct 

tggtttgggctc cgcctgta tt ctcctggta ctgca a cctgta as cc agca ctgca a tgctga tgca cggga agtagtgggatggga 

a ca ca aatggaa agcttgagctccttgttttccagaaggagttgctccttgagcctttcattctcagcctcgataacctccaaagccg 

ctctaattgtggagggggttcgaatttaaaagcttggaatgttggttcgtgcgtctggaacaagcccagacttgttgctcactggga 

aaagga ccatcagctccaaa aa a cttgccgctcaaa ccgcgtacctctgctttcgcgca a tctgccctgttgaaa tcgccacca ca 
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cagcccgactgcctgacgccagcgtcca atttgtgcaca cattcca ttcgtgcccaagaca tttcattgtggtgcgaagcgtcccca 

gttacutcacctgtttcccga cctccttactgactgtcgacagagcgggcccacaggccggtcgcagccactagtA  TGgccacc 

gcatccactactcggcgttcaatgcccgctgcggcgacctgcgtcgctcggcgggctccgggccccggcgcccogcgaggccc 

ctccccgtgcgcgocgcgccccraaggccoacggcagcgccgtgagcctgaagtccggcagcctgaacaccctggaggacc 

cccccagcagcccccccccccgcaccttcctgaaccagctgcccgactggagccgcctgcgcaccgccatcaccaccgtgttcgt 

ggccgccgagaagcagttcacccgcctggaccgcaagagcaagcgccccgacatgctggtggactggttcggcagcgagac 

catcgtgcaggacggcctggtgttccgcgagcgcttcagcatccgcagctacgagatcggcgccgaccgcaccgccagcatcg 

agaccctgatgaaccacctgcaggacaccagcctgaaccactgcaagagcgtgggcctgctgaacgacggcttcggccgcac 

ccccgagatgtgcacccgcgacctgatagggtgctgaccaagatgcagatcgtggtgaaccgctaccccacctggggcgaca 

ccgtggagatcaacagctggttcagccagagcggcaagatcggcatgggccgcgagtggctgatcagcgactgcoacaccg 

gcgagatcctggtgcgcgccaccagcgcagggccatgatgaaccagaagacccgccgcttcagcoagctgccctgcgaggt 

gcgccaggagatcgccccccacttcgtggacgccccccccgtgatcgaggacaacgaccgcaagctgcacaagttcgacgtg 

aagaccggcgacogcatctgcaagggcctgacccccggctggaacgacttcgacgtgaaccagcacgtgagcaacgtgaag 

tocatcggctggattaggagagcatgcccaccgaggtgctggagacccaggagagtgcagcctgaccctggagtaccgcc 

gcgagtgcggccgcgagagcgtggtggagagcgtgaccagcatgaaccccagcaaggtgggcgaccgcagccagtacca 

gcacctgctgcgcctggaggacggcgccgacatcatgaagggccgcaccgagtggcgccccaagaacgccggcaccaaccg 

cgccatcagcaccTGAttaattaactcgaggcagcagcagctcggatagtatcgaca cactctggacgctggtcgtgtgatggac 
tgttgccgcca cacttgctgccttga cctgtga a tatccctgccgcttttatca aacag cctcagtgtgtttgatcttgtgtgta cgcg 

cttttgcgagttgctagctgcttgtgctatttgcgaa ta cca cccccagcatccccttccctcgtttcatatcgcttgcatcccaa ccgc 

aacttatctacgctgtcctgctatccctcagcgctgctcctgctatgctcactgcccctcgca cagccttggtttgggctccgcctgta 

ttctcctggta ctgcaa cctgtaa a ccagca ctgcaatgctgatg ca cggga agtagtgggatgggaa cacaaatgga aag cttg 

agctcttgttttccagaaggagttgctccttgagectttcattctcagcctcgataacctccaaagccgctctaattgtgRaugggttc 

gaatttaaaagcttggaa tgttggttcgtgcgtaggaacaagcccagacttgttgctca ctgggaaaaggaccatcagctaaaaa 

aa cttgaRctcaaa ccgcgta cctctgctttcgcgcaatctgccctgttgaaa tcgcca ccaca ttca ta ttgtga cgct tgagcagt 

agta a ttgcctca gaatgtggaa t ca tctgc cc cctgtgcgagcc ca tgcc aggca tgtcgcgggcgagg a ca c ccgc ca ctcgta 

cagcaga ccattatgctacctca ca ata gttca ta a ca gtga cca ta tactcgaagetcccca a cgagca cctccatgctc tga gtg 

gccaccccccggccctggtgcttgcggagggcaggtcaaccggcatggggctaccgaaatccccgaccggatccca ccacceccgc 

gat2ggaauatactccccgggatgtugcccaccaccagcacantgctucccaggcgagcgtca aaccataccaca caa a 

tat ccttggcatcggactga a tt catc tgccgctc tgct a cccggtgcttctgtaga agcaggggttgc ta gggatcgc tccga gt 

C cgc a a a cc cttgt cgcgtgg cuggcttgttcgagcttgaagagc 

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

ATGgccaccgcatccactttctcggcgitcaatgcccgctgcggcgacctgcgtcgctcggcgggctccgggccccggcgccca 

gcgaggcccctccccgtgcgctacgtattccagtgcctggtggccagagcatcgacccctgcgaccagtaccgcagcagcgcc 

agcctgagcttcctgggcgacaacggcttcgccagcctgttcggcagcaagcccttcatgagcaaccgcggccoccgccgcct 

gcgccgcgccagccacagcggcgoggccatggccgtggccctgcagcccgcccaggaggccggcaccaagaagaagcccg 

tgatcaagcagcgccgcgtggiggtgaccggcatgggcgtggtgacccccctgggccacgagcccgacgtgttctacaacua 

cctgctggacggcgtgagcggcatcagcgagatcgagaccttcgactgcacccagttccccacccgcatcgccggcgagatca 
agagcttcagcaccgacggctgggiggcccccaagctgagcaagcgccaggacaagttcatgctgtacctgctgaccgccgg 

caagaaggccctggccgacggcggcatcaccgocgaggtgatgaaggagaggacoagcgcaagtgcggcgtgctgatcg 

gcagcggcatgggcggcatgaaggtgttcaacgacgccatcgaggccctgcgcgtgagctacaagaagatgaaccccttctg 

cgtgcccacgccaccaccaacatgggcagcgccatgctggccatggacctgggctggatgggccccaactacagcatcagca 

ccgcctgcgccaccagcaacttctgcatcctgaacgccgccaaccacatcatccgcggcgaggccgacatgatgctgtgaggc 

ggcagcgacgccgtgatcatccccatcggcctgggcggcttcgtggcctgccgcgccctgagccagcgcaacagcgaccccac 

caaggccagccgcccctgggacagcaaccgcgacggatcgtgatgggcgagggcgccggcgtgctgctgaggaggagct 

190 
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6)63066066003606463663366033356331,66006D61713.)636333306353663.26356506333a03733605 

3,06)c7rmo33.26,o6a6par7jp6e563666133336o63363opjo77o33636636.96Do600r63r76o66 



SEQ ID NO: 280 
KASII-allele_2_eDNA 

ATGCAGACCGCGCACCAGCGGCCCCCGACCGAGGGGCACTGCTTCGGTGCGAGGCTGCCCACGGCGTC 
GAGGCGGGCGGTGCGCC GGGC GTGGTCC C GCATC GC GCGC GC GGCGGC CGC GGCCGACGCGACCC CCG 
CCCGCCCTCCGCGCCGCGTGGTCGTGACGGGCCAGGGCGTGGTGACCAGCCTGGGCCAGACGATCGAG 
CAGTTTTACAGCAGCCTGCTGGAGGGCGTGAGCGGCATCTCGCAGATCCAAAAGTTTGACACCACGGG 
CTACACGACGACGATCGCGGGCGAGATCAAGTCGCTGCAGCTGGACCCGTACGTGCCCAAGCGCTGGG 
CCAAGCGCGTGGACGACGTCATCAAGTACGTCTACATCGCGGGCAAGCAGGCGCTGGAGAACGCGGGG 
CTGCCGATCGAGGCGGCGGGGCTGGCGGGCGCGGGGCTGGACCCCGCGCTGTGCGGCGTGCTCATCGG 
CACCGCCATGGCGGGCATGACGTCCTTCGCGGCGGGCGTGGAGGCGCTGACGCGCGGCGGCGTGCGCA 
AGATGAACCCCTTTTGCATCCCCTTCTCCATCTCCAACATGGGCGGCGCGATGCTGGCGATGGACATC 
GGCTTCATGGGCCCCAACTACTCCATCTCCACGGCCTGCGCGACGGGCAACTACTGCATCCTGGGCGC 
GGCGGACCACATCCGGCGCGGCGACGCGGACGTGATGCTGGCCGGCGGCGCGGACGCGGCCATCATCC 
CCTCGGGCATCGGCGGCTTCATCGCGTGCAAGGCGCTGAGCAAGCGCAACGACGAGCCCGAGCGCGCG 
AGCCGGCCCTGGGACGCCGACCGCGACGGCTTCGTCATGGGCGAGGGCGCCGGCGTGCTGGTGCTGGA 
GGAGCTGGAGCACGCCAAGCGCCGCGGCGCGACCATCCTGGCCGAATTCGTCGGCGGCGCGGCCACCT 
CGGACGCGCACCACATGACCGAGCCGGACCCGCAGGGCCGCGGCGTGCGCCTCTGCCTCGAACGCGCG 
CTCGAGCGCGCGCGCCTCGCGCCCGAGCGCGTCGGCTACGTCAACGCGCACGGCACCAGCACGCCCGC 
GGGCGACGTGGCCGAGTACCGCGCCATCCGCGCCGTCATCCCGCAGGACTCGCTGCGCATCAACTCCA 
CCAAGTCCATGATCGGGCACCTGCTCGGCGGCGCCGGCGCGGTCGAGGCCGTGGCCGCCATCCAGGCC 
CTGCGCACCGGCTGGCTCCACCCCAACCTCAACCTCGAGAACCCCGCACCCGGGGTCGACCCCGTCGT 
GCTCGTGGGGCCGCGCAAGGAGCGCGCCGAAGACCTCGACGTCGTCCTCTCCAACTCCTTTGGCTTCG 
GCGGGCACAACTCGTGCGTCATCTTCCAAAAGTACGACGAGTGA 

SEQ ID NO: 281 
KASH-allele...1 

MQTAHQRPPTEGHCFGARLPTASRRAVRRAWSRIARAAAAADANPARPERRVVITGQGVVTSLGQTIE 
QFYSSLLEGVSGISQIQKFDTTGYTTT I AGE I KS LQLDPYVPKRWAKRVDDVIKYVY IAGKQALESAG 
LP IEAAGLAGAGLDPALCGVL IGTAMAGMTSFAAGVEALTRGGVRKMNPFCIPFS I SNMGGAMLAMD I 
GFMGPNYS I STACATGNYC I LGAADHIRRGDANVMLAGGADAAI I PSGIGGFI ACKAL SKRNDEPERA 
SRPWDADRDGFVMGEGAGVLVLEELEHAKRRGATI LAELVGGAATSDAHHMTEPDPQGRGVRLCLEFtA 
LERARLAPERVGYVNAHGTSTPAGDVAEYFtAIRAVIPQDSLRINSTKSMI GHLLGGAGAVEAVAAIQA 
LRTGWLHPNLNLENPAPGVDPVVLVGPRKERAEDLDVVL SNSFGFGGHNSCVIFRKYDE 

SEQ ID NO: 282 
ICASII-allele_2 

MQTAHQRPPTEGHCFGARLPTASRRAVRRAWSRIARAAAAADATPARPPRRVVVTGQGVVT 
SLGQTEQFYSSI A RWSGISQIQKFDTTGYTITLIWEIKSLQLDPYVPKRWAICRVDDVIXYVY 
IAGKQALENAGLPIEAAGLAGAGLDPALCOVLIGTAMAGMISFAAGVEALTRGGVRKMNPF 
CIPFSISNMGGAMLAMDIGFMGPNYSISTACATUNYCILGAADHIRRGDADVMLAGGADAA1 
IPSGIGGFIACKAISKRNDEPERASRPWDADRDGFVMGEGAGVLVLEELEHAKRRGATITAEP 
VGGAATSDAHHMTEPDPWRGVRLCLERALERARLAPERVGYVNAHOTSTPAGDVAEYRAI 
RAVIPQDSIRINSTKSMIGHLWGAGAVEAVAAIQALRTGWILHPNLNLENPAPGVDPVVI,VG 
PRICERAEDLDVVLSNSPGEGGINSCVEFQKYDE 

SEQ ID NO: 283 
pSZ1503 

gctcttcccgcaccggctggctccaccccaacttgaacctcgagaaccccgcgcctggcgtcgaccccgtcgtgctcgtggggccgc 

ggaaggagcgcgccgaagacctggacgtcgtcctctccaactcctttggctttggcgggcacaattcgtgcgtcggtaccictttctt  
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gcgctatgaCacttccagcaaaaggtagggcgggctgcgagacggcttcccggcgctgcatgcaacaccgatgatgcttcgacccci  

ccgaagctccttcggggctgcatgggcgctccgatgccgctccagggcgagcgctgtttaaatagccaggcccccgattgcaaaga 

cattatagcgagctaccaaagccatattcaaacacctagatcactaccacttctacacaggccactcgagcttgtgatcgcactccg 

ctaagggggcgcctcttcctcttcgtttcagtcacaacccgcaaacggcgcgccATGctgctgcoggccttcctgttcctgctggcc 

ggcttcgccgccoagatcagcgcctccatgacgaacgagacgtccgaccgccccctggtgcacttcacccccoacaagggctg 

gotgaacgaccccoacggcctgtggtacgacgagaaggacgccaagtggcacctgtacttccagtacaacccgoacgacac 

cgtctgggggacgcccttgttctggggccacgccacgtccgacgacctgaccaactgggaggaccogcccatcgccatcgccc 

cgaagcgcoacgactccggcgccactccggctccatggtggtggactacaacceacacctccggcttcacaacgacaccatcg 

acccgcgccagcgctgcgtggccatctggacctacaacaccccggagtccgaggagcagtocatctcctocagcctggacggc 

ggctacacatcaccgagtaccagaagaaccccgtgctggccgccaactccacccagttccgcgacccgaaggtcttctggiac 

gagccctcccaguagtggatcatgaccgcggccoagtcccaggactacaagatcgagatctactcctccgacgacctgaagtc 

ctggoagctggagtccgcgttcgccaacgagggatcctcggctoccagtocgagtgccccggcctgatcgaggtccccaccg 

agcaggaccccagcoagtcctoctgggtgatgttcatcfccatcaaccccggcgccccggccggcggctccttcoaccogtactt 

cgtcggcagcttcaocggcacccacttcgoggccttcgacaaccogtcccgcgtggtggacttcggcoaggactactocgccct 

gcagaccticttcoacaccgacccgacctacgggagcgccctgggcatcgcgtgggcctccoactgggagtactccgccttcgt 

gcccaccaacccctggcgctcctccatgtccctcgtgcgcaagttctccctcaacaccgagtaccaggccaacccggogocgga 

gctgatcoacctgaaggccgagccgatcctgoacatcogcaacgccggcccctggagccggacgccaccoacaccacgag 

acgaaggccaacagctacoacgtcgacctgtccaocagcaccggcaccctggagttcgagctggtgtacgccgtcoacacca 
cccagacgatctccaagtccgtgttcgcggacctctccctctggttcaagggcctggaggoccccgaggagtacctccgcatgg 

gcttcgaggtgtccgcgtcctccttatcctggaccgcgggaacagcaaggtgoagttcgtgoaggagaacccctacttcacca 

accgcatgagcgtgaacaaccagcccttcaagagcgagaacgacctgtcctactacaaggtgtacggcttgctggaccogaa 

catcctggagctgtacttcaacgacggcgacgtcgtgtccaccaacacctacttcatgaccaccgggoacgccctgggctccgt 

gaacatgacgacgggggtggacoacctgttctacatcgacaagaccaggtgcgcgaggtcaagTGAcaattggcagcagc 

agctcggatagtatcgacacactctggacgctggtcgtgtgatggactgttgccgccacacttgctgccttgacctgtgaatatccctg 

ccgcttttatcaaacagcctcagtgtgtttgatcttgtgtgtacgcgcttttgcgagttgctagctgcttgtgctatttgcgaataccacc 

cccagca tccccttccctcgtttca t a tcgct tgc atccc a a ccgcaacttat cta cgctgtcctgcta tc cc tca gcgctgctcctgctc 

ctgctcactgcccctcgcacagccttggtttgggctccgcctgtattctcctggtactgcaacctgtaaaccagcactgcaatgctgat 

gcacgggaagtagtgggatgggaacacaaatggaggatcgtagagctcatcttccgaaagtacgacgagtgagcgagctgattct 

ctttgagcggggtcgggtggttcggggagagtgcgcggaaaggcgcagagacgtgcggccggccgtgtccctccgtcttcccctgg 
ttggtgctatagtaacctgcctgtgtcgcgtgcgcgtcgggaagagc 

SEQ ID NO: 284 

Ganodeffnatsugaernanganese-supemxidedismutase(Mn-SOD)gene,partialcds. 	Genbank 

ACCESSION U56106 	VERSION 	U56106.1 

CTCCACCACA AGAAGCACCA CCAGACCTAC GTGAACGCGC TCAACGCCGC AGAGCAGGCC 
TACGCCAAGG CCACCACCCC CAAGGAGCGC ATCGCCCTCC AGTCCGCCCT CAAGTTCAAC 
GGCGGTGOTG AGTGAATTTC GCGAATGTCG GCTCACCGCG ACGCGATTAC GAATCCGCTA 
ACTCTAACAC TTTGCTGCGG GGGATGTGCA GGTCACATCA ACCACTCCCT CTTCTGGAAG 
AACCTCGCCC CAGCCAAGTC TORGGGCAAG GGAAACGGCG GCGCCATCAA GGACGGCCCC 
CTCAAGICGG CGATCGAGCA GAACTTTGGT TCCGTCGACG TCTTCATCAA GGAGTTCAAC 
GCGACGACCG CGTCCATCCA GGGCTCCGGC TGGGGCTGGC TCGTGAGTCT TCTCTTCTGC 
GATCGGAAGG CGCATCOGGT GTTATGGTCG CGCGCTGCAC GCGTGTCTCG CTTCGGCTCC 
GCCGTCGAAG CGCTGATACC GAGACCGATC TGCTGCAAAT CATTTGCGCT GCGATAGAGC 
TCCGGGGGCT TTAACCCTTC GTTCCATGTG ATAAGACCGC GTCTGACCGG GTGGIGTTIT 
CTATCGCAGG GTCTCAACCC GGCGACCAAG CGCCICGAGA TCACGACGAC GGCCAACCAG 
GACCCTCTCC TCACGCACGT CCCCATCATC GGCGTCGACA TCTGGGAGCA CGCGTTC 

SEQ ID NO: 285 
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Umbellularia califomica (California bay) thioesterase mRNA, complete cds.. Genbank ACCESSION 

M94159 VERSION 	M94159.1 

AGAGAGAGAG AGAGAGAGAG AGCTAAATTA AAAAAAAAAC CCAGAAGTGG GAAATCTTCC 
CCATGAAATA ACGGATCCTC TTGCTACTGC TACTACTACT ACTACAAACT GTAGCCATTT 
ATATAATTCT ATATAATTTT CAACATGGCC ACCACCTCTT TAGCTTCCGC TTTCTGCTCG 
ATGAAAGCTG TAATGTTGGC TCGTGATGGC CGGGGCATGA AACCCAGGAG CAGTGATTTG 
CAGCTGAGGG CGGGAAATGC GCCAACCTCT TTGAAGATGA TCAATGGGAC CAAGTTCAGT 
TACACGGAGA GCTTGAAAAG GTTGCCTGAC TGGAGCATGC TCTTTGCAGT GATCACAACC 
ATCTTTTCGG CTGCTGAGAA GCAGTGGACC AATCTAGAGT GGAAGCCGAA GCCGAAGCTA 
CCCCAGTTGC TTGATGACCA TTTTGGACTG CATGGGTTAG TTTTCAGGCG CACCTTTGCC 
ATCAGATCTT ATGAGGTGGG ACCTGACCGC TCCACATCTA TACTGGCTGT TATGAATCAC 
ATGCAGGAGG CTACACTTAA TCATGCGAAG AGTGTGGGAA TTCTAGGAGA TGGATTCGGG 
ACGACGCTAG AGATGAGTAA GAGAGATCTG ATGTGGGTTG TGAGACGCAC GCATGTTGCT 
GTGGAACGGT ACCCTACTTG GGGTGATACT GTAGAAGTAG AGTGCTGGAT TGGTGCATCT 
GGAAATAATG GCATGCGACG TGATTTCCTT GTCCGGGACT GCAAAACAGG CGAAATTCTT 
ACAAGATGTA CCAGCCTTTC GGTGCTGATG AATACAAGGA CAAGGAGGTT GTCCACAATC 
CCTGACGAAG TTAGAGGGGA GATAGGGCCT GCATTCATTG ATAATGTGGC TGTCAAGGAC 
GATGAAATTA AGAAACTACA GAAGCTCAAT GACAGCACTG CAGATTACAT CCAAGGAGGT 
TTGACTCCTC GATGGAATGA TTTGGATGTC AATCAGCATG TGAACAACCT CAAATACGTT 
GCCTGGGTTT TTGAGACCGT CCCAGACTCC ATCTTTGAGA GTCATCATAT TTCCAGCTTC 
ACTCTTGAAT ACAGGAGAGA GTGCACGAGG GATAGCGTGC TGCGGTCCCT GACCACTGTC 
TCTGGTGGCT CGTCGGAGGC TGGGTTAGTG TGCGATCACT TGCTCCAGCT TGAAGGTGGG 
TCTGAGGTAT TGAGGGCAAG AACAGAGTGG AGGCCTAAGC TTACCGATAG TTTCAGAGGG 
ATTAGTGTGA TACCCGCAGA ACCGAGGGTG TAACTAATGA AAGAAGCATC TGTTGAAGTT 
TCTCCCATGC TGTTCGTGAG GATACTTTTT AGAAGCTGCA GTTTGCATTG CTTGTGCAGA 
ATCATGGTCT GTGGTTTTAG ATGTATATAA AAAATAGTCC TGTAGTCATG AAACTTAATA 
TCAGAAAAAT AACTCAATGG GTCAAGGTTA TCGAAGTAGT CATTTAAGCT TTGAAATATG 
TTTTGTATTC CTCGGCTTAA TCTGTAAGCT CTTTCTCTTG CAATAAAGTT CGCCTTTCAA 
T 

SEQ II) NO: 286 

Cupheacalophyllasubsp.MesoMemm.seed-spedficacyl-acylcarrierprokiintNoeslemse,Genbank 

ACCESSION ABB71579 VERSION 	ABB71579.1 

MVAAEASSAL FSVRTPGTSP KPGKFRNWPS SLSVPFKSKS NHNGGFQVKA NASARPKANG 
SAVSLKSGSL DTQEDTSSSS SPPRTFINQL PDWSMLLSAI TTVFVAAEKQ WTMLDRKSKR 
PDTLMDPFGV DRVVQDGVVF RQSFSIRSYE IGADRTASIE TLMNIFQETS LNHCKSIGLL 
NDGFGRTPEM CKRDLIWVVT KMHIEVNRYP TWGDTIEVNT WVSESGKTGM GRDWLISDCH 
TGEILIRATS VCAMMNQTTR RFSKFPYEVR QELAPHFVDS APVIEDYQKL HKLDVKTGDS 
ICNGLTPRWN DLDVNQHVNN VKYIGWILES VPKEVFETQE LCGLTLEYRR ECGRDSVLKS 
VTAMDPSKEG DRSLYQHLLR LEDGTDIAKG RTKWRPKNAG TNGAISTGKT SNGNSIS 

SEQ ID NO: 287 

Ulmusamericana(Americanelm)acyl-ACPthioesterase,GenbankACCESSION AAB71731 

VERSION AAB71731A 

GSGALQVKAS SQAPPKLNGS NVGLVKSSQI VKKGDDTTSP PARTFINQLP DWSMLLAAIT 
TLFLAAEKQW MMLDWKPKRP DMLVDPFGLG RFVQDGLVFR NNFSIRSYEI GADRTASIET 
LMNHLQETAL NHVKSVGLLE DGLGSTREMS LRNLIWVVTK MQVAVDRYPT WGDEVQVSSW 
ATAIGKNGMR REWIVTDFRT GETLLRATSV WVMMNKLTRR ISKIPEEVWH EIGPSFIDAP 
PLPTVEDDGR KLTRFDESSA DFIRXGLTPR WSDLDINQHV NNVKYIGWLL ESAPPEIHES 
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HEIASLTLEY RRECGRDSVL NSATKVSDSS QLGKSAVECN HLVRLQNGGE IVKGRTVWRP 
KRPLYNDGAV VDVXAKTS 
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