32957wo_ST25
SEQUENCE LISTING

<110> DSM IP Assets B.V.

<120> Modified sterol acyltransferases
<130> 32957-WO-PCT

<160> 15

<170> PatentIn version 3.5

<210> 1

<211> 610

<212> PRT

<213> Saccharomyces cerevisiae
<400> 1

Met Thr Glu Thr Lys Asp Leu Leu GIn Asp Glu Glu Phe Leu Lys lle
1 5 10 15

Arg Arg Leu Asn Ser Ala Glu Ala Asn Lys Arg His Ser Val Thr Tyr
20 25 30

Asp Asn Val lle Leu Pro GIn Glu Ser Met Glu Val Ser Pro Arg Ser
35 40 45

Ser Thr Thr Ser Leu Val Glu Pro Val Glu Ser Thr Glu Gly Val Glu
50 55 60

Ser Thr Glu Ala Glu Arg Val Ala Gly Lys GIn Glu GIn Glu Glu Glu
65 70 75 80

Tyr Pro Val Asp Ala His Met GIn Lys Tyr Leu Ser His Leu Lys Ser
85 90 95

Lys Ser Arg Ser Arg Phe His Arg Lys Asp Ala Ser Lys Tyr Val Ser
100 105 110

Phe Phe Gly Asp Val Ser Phe Asp Pro Arg Pro Thr Leu Leu Asp Ser
115 120 125
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Ala lle Asn Val Pro Phe GIn Thr Thr Phe Lys Gly Pro Val Leu Glu
130 135 140

Lys GIn Leu Lys Asn Leu GIn Leu Thr Lys Thr Lys Thr Lys Ala Thr
145 150 155 160

Val Lys Thr Thr Val Lys Thr Thr Glu Lys Thr Asp Lys Ala Asp Ala
165 170 175

Pro Pro Gly Glu Lys Leu Glu Ser Asn Phe Ser Gly lle Tyr Val Phe
180 185 190

Ala Trp Met Phe Leu Gly Trp lle Ala lle Arg Cys Cys Thr Asp Tyr
195 200 205

Tyr Ala Ser Tyr Gly Ser Ala Trp Asn Lys Leu Glu lle Val GIn Tyr
210 215 220

Met Thr Thr Asp Leu Phe Thr lle Ala Met Leu Asp Leu Ala Met Phe
225 230 235 240

Leu Cys Thr Phe Phe Val Val Phe Val His Trp Leu Val Lys Lys Arg
245 250 255

lle lle Asn Trp Lys Trp Thr Gly Phe Val Ala Val Ser lle Phe Glu
260 265 270

Leu Ala Phe lle Pro Val Thr Phe Pro lle Tyr Val Tyr Tyr Phe Asp
275 280 285

Phe Asn Trp Val Thr Arg lle Phe Leu Phe Leu His Ser Val Val Phe
290 295 300

Val Met Lys Ser His Ser Phe Ala Phe Tyr Asn Gly Tyr Leu Trp Asp
305 310 315 320
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lle Lys GIn Glu Leu Glu Tyr Ser Ser Lys GIn Leu GIn Lys Tyr Lys
325 330 335

Glu Ser Leu Ser Pro Glu Thr Arg Glu lle Leu GIn Lys Ser Cys Asp
340 345 350

Phe Cys Leu Phe Glu Leu Asn Tyr GIn Thr Lys Asp Asn Asp Phe Pro
355 360 365

Asn Asn lle Ser Cys Ser Asn Phe Phe Met Phe Cys Leu Phe Pro Val
370 375 380

Leu Val Tyr GIn lle Asn Tyr Pro Arg Thr Ser Arg lle Arg Trp Arg
385 390 395 400

Tyr Val Leu Glu Lys Val Cys Ala lle lle Gly Thr lle Phe Leu Met
405 410 415

Met Val Thr Ala GIn Phe Phe Met His Pro Val Ala Met Arg Cys lle
420 425 430

GIn Phe His Asn Thr Pro Thr Phe Gly Gly Trp lle Pro Ala Thr GIn
435 440 445

Glu Trp Phe His Leu Leu Phe Asp Met lle Pro Gly Phe Thr Val Leu
450 455 460

Tyr Met Leu Thr Phe Tyr Met lle Trp Asp Ala Leu Leu Asn Cys Val
465 470 475 480

Ala Glu Leu Thr Arg Phe Ala Asp Arg Tyr Phe Tyr Gly Asp Trp Trp
485 490 495

Asn Cys Val Ser Phe Glu Glu Phe Ser Arg lle Trp Asn Val Pro Val
500 505 510
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His Lys Phe Leu Leu Arg His Val Tyr His Ser Ser Met Gly Ala Leu
515 520 525

His Leu Ser Lys Ser GIn Ala Thr Leu Phe Thr Phe Phe Leu Ser Ala
530 535 540

Val Phe His Glu Met Ala Met Phe Ala lle Phe Arg Arg Val Arg Gly
545 550 555 560

Tyr Leu Phe Met Phe GIn Leu Ser GIn Phe Val Trp Thr Ala Leu Ser
565 570 575

Asn Thr Lys Phe Leu Arg Ala Arg Pro GIn Leu Ser Asn Val Val Phe
580 585 590

Ser Phe Gly Val Cys Ser Gly Pro Ser lle lle Met Thr Leu Tyr Leu
595 600 605

Thr Leu
610

<210> 2

<211> 1833

<212> DNA

<213> Saccharomyces cerevisiae

<400> 2
atgacggaga ctaaggattt gttgcaagac gaagagtttc ttaagatccg cagactcaat 60

tccgcagaag ccaacaaacg gcattcggtc acgtacgata acgtgatcct gccacaggag 120
tccatggagg tttcgccacg gtcgtctacc acgtcgcetgg tggagecagt ggagtcgact 180
gaaggagtgg agtcgactga ggcggaacgt gtggcaggga agcaggagea ggaggaggag 240
taccctgtgg acgcccacat gcaaaagtac ctttcacacc tgaagagcaa gtctcggtcg 300
aggttccacc gaaaggatgc tagcaagtat gtgtcgtttt ttggggacgt gagttttgat 360
cctecgeccca cgcetectgga cagegecate aacgtgecct tccagacgac tttcaaaggt 420

ccggtgctgg agaaacagct caaaaattta cagttgacaa agaccaagac caaggccacg 480
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gtgaagacta cggtgaagac tacggagaaa acggacaagg cagatgcccc cccaggagaa 540
aaactggagt cgaacttttc agggatctac gtgttcgcat ggatgttctt gggctggata 600
gccatcaggt gectgcacaga ttactatgeg tcgtacggca gtgcatggaa taagctggaa 660
atcgtgcagt acatgacaac ggacttgttc acgatcgcaa tgttggactt ggcaatgttc 720
ctgtgcactt tcttcgtggt tttcgtgcac tggcetggtga aaaagceggat catcaactgg 780
aagtggactg ggttcgttgc agtgagcatc ttcgagttgg ctttcatcce cgtgacgttc 840
cccatttacg tctactactt tgatttcaac tgggtcacga gaatcttcct gttcctgcac 900
tccgtggtgt ttgttatgaa gagcecactcg tttgectttt acaacgggta tctttgggac 960
ataaagcagg aactcgagta ctcttccaaa cagttgcaaa aatacaagga atctttgtcc 1020
ccagagaccc gcgagattct gcaaaaaagt tgcgactttt gccttttcga attgaactac 1080
cagaccaagg ataacgactt ccccaacaac atcagttgca gcaatttctt catgttctgt 1140
ttgttccccg tectecgtgta ccagatcaac tacccaagaa cgtcgegceat cagatggagg 1200
tatgtgttgg agaaggtgtg cgccatcatt ggcaccatct tcctcatgat ggtcacggca 1260
cagttcttca tgcacccggt ggccatgcgc tgtatccagt tccacaacac gcccaccttc 1320
ggcggctgga tccecgecac gcaagagtgg ttccacctge tettcgacat gattccggge 1380
ttcactgttc tgtacatgct cacgttttac atgatatggg acgctttatt gaattgcgtg 1440
gcggagttga ccaggtttgc ggacagatat ttctacggcg actggtggaa ttgcgtttcg 1500
tttgaagagt ttagcagaat ctggaacgtc cccgttcaca aatttttact aagacacgtg 1560
taccacagct ccatgggcgc attgcatttg agcaagagcc aagctacatt atttactttt 1620
ttcttgagtg ccgtgttcca cgaaatggcc atgttcgcca ttttcagaag ggttagagga 1680
tatctgttca tgttccaact gtcgcagttt gtgtggactg ctttgagcaa caccaagttt 1740
ctacgggcaa gaccgcagtt gtccaacgtt gtcttttcgt ttggtgtctg ttcagggccc 1800
agtatcatta tgacgttgta cctgacctta tga 1833

<210> 3
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<211> 642
<212> PRT
<213> Saccharomyces cerevisiae

<400> 3

Met Asp Lys Lys Lys Asp Leu Leu Glu Asn Glu GIn Phe Leu Arg lle
1 5 10 15

GIn Lys Leu Asn Ala Ala Asp Ala Gly Lys Arg GIn Ser lle Thr Val
20 25 30

Asp Asp Glu Gly Glu Leu Tyr Gly Leu Asp Thr Ser Gly Asn Ser Pro
35 40 45

Ala Asn Glu His Thr Ala Thr Thr lle Thr Gln Asn His Ser Val Val
50 55 60

Ala Ser Asn Gly Asp Val Ala Phe lle Pro Gly Thr Ala Thr Glu Gly
65 70 75 80

Asn Thr Glu lle Val Thr Glu Glu Val lle Glu Thr Asp Asp Asn Met
85 90 95

Phe Lys Thr His Val Lys Thr Leu Ser Ser Lys Glu Lys Ala Arg Tyr
100 105 110

Arg GIn Gly Ser Ser Asn Phe lle Ser Tyr Phe Asp Asp Met Ser Phe
115 120 125

Glu His Arg Pro Ser lle Leu Asp Gly Ser Val Asn Glu Pro Phe Lys
130 135 140

Thr Lys Phe Val Gly Pro Thr Leu Glu Lys Glu lle Arg Arg Arg Glu
145 150 155 160

Lys Glu Leu Met Ala Met Arg Lys Asn Leu His His Arg Lys Ser Ser
165 170 175
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Pro Asp Ala Val Asp Ser Val Gly Lys Asn Asp Gly Ala Ala Pro Thr
180 185 190

Thr Val Pro Thr Ala Ala Thr Ser Glu Thr Val Val Thr Val Glu Thr
195 200 205

Thr lle lle Ser Ser Asn Phe Ser Gly Leu Tyr Val Ala Phe Trp Met
210 215 220

Ala lle Ala Phe Gly Ala Val Lys Ala Leu lle Asp Tyr Tyr Tyr GIn
225 230 235 240

His Asn Gly Ser Phe Lys Asp Ser Glu lle Leu Lys Phe Met Thr Thr
245 250 255

Asn Leu Phe Thr Val Ala Ser Val Asp Leu Leu Met Tyr Leu Ser Thr
260 265 270

Tyr Phe Val Val Gly lle GIn Tyr Leu Cys Lys Trp Gly Val Leu Lys
275 280 285

Trp Gly Thr Thr Gly Trp Ille Phe Thr Ser lle Tyr Glu Phe Leu Phe
290 295 300

Val lle Phe Tyr Met Tyr Leu Thr Glu Asn lle Leu Lys Leu His Trp
305 310 315 320

Leu Ser Lys lle Phe Leu Phe Leu His Ser Leu Val Leu Leu Met Lys
325 330 335

Met His Ser Phe Ala Phe Tyr Asn Gly Tyr Leu Trp Gly lle Lys Glu
340 345 350

Glu Leu GIn Phe Ser Lys Ser Ala Leu Ala Lys Tyr Lys Asp Ser lle
355 360 365
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Asn Asp Pro Lys Val lle Gly Ala Leu Glu Lys Ser Cys Glu Phe Cys
370 375 380

Ser Phe Glu Leu Ser Ser GIn Ser Leu Ser Asp GIn Thr GIn Lys Phe
385 390 395 400

Pro Asn Asn lle Ser Ala Lys Ser Phe Phe Trp Phe Thr Met Phe Pro
405 410 415

Thr Leu lle Tyr GIn lle Glu Tyr Pro Arg Thr Lys Glu lle Arg Trp
420 425 430

Ser Tyr Val Leu Glu Lys lle Cys Ala lle Phe Gly Thr lle Phe Leu
435 440 445

Met Met lle Asp Ala Gin Ile Leu Met Tyr Pro Val Ala Met Arg Ala
450 455 460

Leu Ala Val Arg Asn Ser Glu Trp Thr Gly Ille Leu Asp Arg Leu Leu
465 470 475 480

Lys Trp Val Gly Leu Leu Val Asp lle Val Pro Gly Phe lle Val Met
485 490 495

Tyr lle Leu Asp Phe Tyr Leu lle Trp Asp Ala lle Leu Asn Cys Val
500 505 510

Ala Glu Leu Thr Arg Phe Gly Asp Arg Tyr Phe Tyr Gly Asp Trp Trp
515 520 525

Asn Cys Val Ser Trp Ala Asp Phe Ser Arg lle Trp Asn lle Pro Val
530 535 540

His Lys Phe Leu Leu Arg His Val Tyr His Ser Ser Met Ser Ser Phe
545 550 555 560

Lys Leu Asn Lys Ser GIn Ala Thr Leu Met Thr Phe Phe Leu Ser Ser
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565 570 575

Val Val His Glu Leu Ala Met Tyr Val lle Phe Lys Lys Leu Arg Phe
580 585 590

Tyr Leu Phe Phe Phe GIn Met Leu GIn Met Pro Leu Val Ala Leu Thr
595 600 605

Asn Thr Lys Phe Met Arg Asn Arg Thr lle lle Gly Asn Val lle Phe
610 615 620

Trp Leu Gly lle Cys Met Gly Pro Ser Val Met Cys Thr Leu Tyr Leu
625 630 635 640

Thr Phe

<210> 4

<211> 1929

<212> DNA

<213> Saccharomyces cerevisiae

<400> 4
atggacaaga agaaggatct actggagaac gaacaatttc tccgcatcca aaagctcaac 60

gctgccgatg cgggcaaaag acaatctata acagtggacg acgagggcga actatatggg 120
ttagacacct ccggcaactc accagccaat gaacacacag ctaccacaat tacacagaat 180
cacagcgtgg tggcctcaaa cggagacgtc geattcatcc caggaactgce taccgaagge 240
aatacagaga ttgtaactga agaagtgatt gagaccgatg ataacatgtt caagacccat 300
gtgaagactt taagctccaa agagaaggca cggtataggc aagggtcctc taactttata 360
tcgtatttcg atgatatgtc atttgaacac aggcccagta tattagatgg gtcagttaac 420
gagcccttca agaccaaatt cgtgggacct actttagaaa aggagatcag aagaagggag 480
aaagagctaa tggccatgcg caaaaattta caccaccgca agtcctcccce agatgetgtc 540

gactcagtag ggaaaaatga tggcgccgcec ccaactactg ttccaactge cgecacctca 600
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gaaacggtgg tcaccgttga aaccaccata atttcatcca atttctccgg gttgtacgtg 660

gcgttttgga tggctattgc atttggtgct gtcaaggctt taatagacta ttattaccag 720
cataatggta gcttcaagga ttcggagatc ttgaaattta tgactacgaa tttgttcact 780
gtggcatccg tagatctttt gatgtatttg agcacttatt ttgtcgttgg aatacaatac 840
ttatgcaagt ggggggtctt gaaatggggc actaccggct ggatcttcac ctcaatttac 900
gagtttttgt ttgttatctt ctacatgtat ttaacagaaa acatcctaaa actacactgg 960
ctgtccaaga tcttcctttt tttgcattct ttagttttat tgatgaaaat gcattctttc 1020
gccttctaca atggctatct atggggtata aaggaagaac tacaattttc caaaagcgct 1080
cttgccaaat acaaggattc tataaatgat ccaaaagtta ttggtgctct tgagaaaagc 1140
tgtgagtttt gtagttttga attgagctct cagtctttaa gcgaccaaac tcaaaaattc 1200
cccaacaata tcagtgcaaa aagctttttt tggttcacca tgtttccaac cctaatttac 1260
caaattgaat atccaagaac taaggaaatc agatggagct acgtattaga aaagatctgc 1320
gccatcttcg gtaccatttt cttaatgatg atagatgctc aaatcttgat gtatcctgta 1380
gcaatgagag cattggctgt gcgcaattct gaatggactg gtatattgga tagattattg 1440
aaatgggttg gattgctcgt tgatatcgtc ccagggttta tcgtgatgta catcttggac 1500
ttctatttga tttgggatgc cattttgaac tgtgtggctg aattgacaag atttggcgac 1560
agatatttct acggtgactg gtggaattgt gttagttggg cagacttcag tagaatttgg 1620
aacatcccag tgcataagtt tttgttaaga catgtttacc atagttcaat gagttcattc 1680
aaattgaaca agagtcaagc aactttgatg acctttttct taagttccgt cgttcatgaa 1740
ttagcaatgt acgttatctt caagaaattg aggttttact tgttcttctt ccaaatgctg 1800
caaatgccat tagtagcttt aacaaatact aaattcatga ggaacagaac cataatcgga 1860
aatgttattt tctggctcgg tatctgcatg ggaccaagtg tcatgtgtac gttgtacttg 1920
acattctaa 1929

<210> 5

<211> 241
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<212> PRT
<213> Ustilago maydis
<400> 5

Met Ala Ser His Arg Pro Arg Ser Asn Lys Ala Ala Asn Gly Ala Ser
1 5 10 15

Thr Ser Pro Lys Arg Ser Trp lle lle Val Ser Ala Ala Leu Val Gly
20 25 30

Phe Cys Ala Leu lle Ala Ala Leu Asp Ser lle Arg Ser Ser Phe Tyr
35 40 45

lle Phe Asp His Lys Ala lle Tyr Lys lle Ala Ser Thr Ala Val Ala
50 55 60

Asn His Pro Gly Asn Ala Thr Ala lle Phe Asp Asp Val Leu Asp Asn
65 70 75 80

Leu Arg Ala Asp Pro Lys Leu Ala Pro Tyr lle Asn Lys Asn His Phe
85 90 95

Ser Asp Glu Ser Glu Trp Met Phe Asn Asn Ala Gly Gly Ala Met Gly
100 105 110

Ser Met Phe lle lle His Ala Ser Val Thr Glu Tyr Leu lle Phe Phe
115 120 125

Gly Thr Pro Val Gly Thr Glu Gly His Thr Gly Arg His Thr Ala Asp
130 135 140

Asp Tyr Phe Asn lle Leu Thr Gly Asn GIn Tyr Ala Phe Pro Ala Gly
145 150 155 160

Ala Leu Lys Ala Glu His Tyr Pro Ala Gly Ser Val His His Leu Arg
165 170 175
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Arg Gly Thr Val Lys GIn Tyr Met Met Pro Glu Asp Gly Cys Trp Ala
180 185 190

Leu Glu Leu Ala GIn Gly Trp lle Pro Pro Met Leu Pro Phe Gly Leu
195 200 205

Ala Asp Val Leu Ser Ser Thr Leu Asp Leu Pro Thr Phe Gly lle Thr
210 215 220

Val Trp lle Thr Ala Arg Glu Met Val Gly Asn Leu Leu lle Gly Lys
225 230 235 240

Phe

<210> 6

<211> 726

<212> DNA

<213> Ustilago maydis

<400> 6
atggcatcgc atagaccacg cagcaacaag gctgccaatg gtgcttcgac ttcacccaaa 60

cgcagctgga taattgtctc agctgegcete gttggcttet gecgetetcat cgecgetete 120
gattcgatcc gatccagctt ctacatcttt gaccacaagg caatctacaa gatcgcatcg 180
actgcggtcg ccaaccatcc aggcaatgcg acggccatct ttgatgatgt cctcgacaac 240
cttcgtgceg accccaagct cgegcecttac atcaacaaga atcatttcag cgacgagtca 300
gaatggatgt tcaacaatgc cggtggtgct atgggtagcea tgttcatcat tcatgcttcc 360
gtcaccgagt acctgatctt ctttggcact cccgtcggaa ccgagggtca cactggtcgt 420
cacacagccg atgactactt caacatcctt accggtaacc aatacgcttt cccagctggt 480
gcgctcaagg cggagceacta ccctgecgga tcagtgcacc atcttcgecg cggaacggtc 540
aagcagtaca tgatgcctga agacggctgce tgggcegctcg agcttgctca gggetggatc 600
ccacccatgc ttcectttgg tetcgecgat gtgetcagcet cgacgcetcga cctgcccace 660

tttggtatca ctgtctggat cactgcacga gaaatggttg gcaatctgct catcggcaag 720
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ttttga 726

<210> 7

<211> 384

<212> PRT

<213> Pichia pastoris

<400> 7

Met Asp lle Ala Leu Glu lle Leu Asp Thr Phe Val Phe Asp Lys Val
1 5 10 15

Tyr Ala Lys Leu Leu Pro lle Ser Leu Val GIn His Leu Pro Asp Gly
20 25 30

Tyr Leu Lys Thr Leu Gly His Leu Thr Gly Ala Asn Asn Thr Met Glu
35 40 45

Ser Leu Phe Gly lle Ala Pro Asn Val Asp GIn Ala Ser Lys Asn His
50 55 60

Trp Leu Arg Thr Val Asn Asp Ser lle Ala Leu Ala Arg Pro Gly Glu
65 70 75 80

Arg Leu Val Tyr Gly Val Asn Ala Pro Leu His Phe Phe Asp Glu Thr
85 90 95

Ala Tyr Thr Tyr Ala Ser lle Leu Gly Arg Ser Asn lle lle Arg GIn
100 105 110

Phe Thr Thr Leu Met lle Leu Met lle Leu Phe Gly Trp Gly Leu Tyr
115 120 125

Leu Ser Val Ala Ser Phe Ser Tyr Tyr Phe Val Phe Asp Lys Ala lle
130 135 140

Phe Asn His Pro Arg Tyr Leu Lys Asn GIn Met Ser Leu Glu lle His
145 150 155 160
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GIn Ala Leu Thr Ala lle Pro Thr Met Val Leu Leu Thr Val Pro Trp
165 170 175

Phe Leu lle Glu Leu Arg Gly Tyr Ser Lys Leu Tyr Phe Asp Val Asn
180 185 190

Glu Ser Thr Gly Gly Trp Lys Ala lle Ile Trp GIn lle Pro Cys Phe
195 200 205

lle Met Phe Thr Asp Cys Cys lle Tyr Phe lle His Arg Trp Leu His
210 215 220

Trp Pro Ser Val Tyr Lys Arg Leu His Lys Pro His His Lys Trp lle
225 230 235 240

Val Cys Thr Pro Phe Ala Ser His Ala Phe His Pro Val Asp Gly Tyr
245 250 255

Ala GIn Ser Leu Pro Tyr His Leu Tyr Gly Met Leu Phe Pro Leu His
260 265 270

Lys Val Ser Tyr Leu lle Leu Phe Gly Leu Val Asn Phe Trp Thr Val
275 280 285

Met lle His Asp Gly Glu Tyr Leu Ser Arg Asp Pro lle Val Asn Gly
290 295 300

Ala Ala Cys His Thr Val His His Leu Tyr Phe Asn Tyr Asn Tyr Gly
305 310 315 320

GIn Phe Thr Thr Leu Trp Asp Arg Leu Gly Gly Ser Tyr Arg Met Pro
325 330 335

Asp Lys Glu Leu Phe Asp Lys Asn Lys Lys Lys Asp Val Lys Thr Trp
340 345 350
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Arg Ser GIn Val Lys GIn Ala Asp Ser lle Arg Glu Asp Leu Glu Gly
355 360 365

Lys Glu Asp Phe Arg Glu Tyr Gly Thr Glu Glu Lys Leu Lys Ser Thr
370 375 380

<210> 8

<211> 1155

<212> DNA

<213> Pichia pastoris

<400> 8
atggacattg ctttggagat tctagacact tttgtctttg acaaagtcta tgcaaaacta 60

ctgcccattt ctctggtgca acatttgcca gatggctatt tgaagacttt gggacatttg 120
actggtgcca acaacaccat ggaatcactg ttcggaatag ctccaaacgt tgaccaagcg 180
tctaagaacc actggctgag aacagtgaat gactctattg ccttagcccg tcccggtgag 240
cgtctggtct acggtgtcaa cgctccttta cacttttttg acgaaacagc gtatacatac 300
gcatcgatct tgggacgctc caatatcatt cgacaattca caactttgat gattctgatg 360
attctttttg gctggggttt gtatttatct gtggcttcat tttcatacta ctttgttttt 420
gataaagcca ttttcaatca cccaagatac ctcaaaaacc agatgtctct ggagatccat 480
caagcgttga ctgctatacc tacgatggtt ttgcttacag ttccatggtt tttgattgag 540
ttgcgtggat actctaaatt atactttgat gtaaatgagt ctactggagg atggaaggct 600
attatttggc aaattccttg cttcattatg tttaccgatt gttgtatcta ctttattcat 660
cgttggttgc actggccatc cgtgtataag cgtttgcaca agcctcacca caagtggatt 720
gtttgtacac cttttgctag tcatgccttc catccagttg atggttatgc acaatcacta 780
ccttaccatt tgtatggaat gttgtttcca ctacacaagg tgagctatct gatcttattt 840
gggcttgtga acttttggac tgttatgatc catgatggag aatacctgtc cagagaccct 900
atagtcaatg gagctgcttg tcatacagtg catcacctat acttcaacta caattacggc 960

cagttcacaa cactttggga ccgtcttggt ggatcataca gaatgccaga caaggaactc 1020
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tttgataaga acaagaagaa agatgtaaag acatggcgtt cacaagtcaa gcaggccgat 1080

tcgataagag aagacttaga gggaaaagaa gatttccgtg agtatggaac tgaggaaaaa 1140

cttaaaagca catag 1155

<210> 9

<211> 25

<212> DNA

<213> Atrtificial Sequence

<220>
<223> primer

<400> 9
tgttctgtac atgctcacgt tttac 25

<210> 10

<211> 34

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> 10
cacacggtct cacaagacaa cgttggacaa ctgc 34

<210> 11

<211> 37

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> 11
cacacggtct caatcaaacg aaaagacaac gttggac 37

<210> 12

<211> 66

<212> DNA

<213> Artificial Sequence

<220>
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<223> primer

<400> 12
cttgtcgttt ggtgtctgtt cagggcccag tatcattatg acgttgtacc tgaccttatg 60

actgca 66

<210> 13

<211> 58

<212> DNA

<213> Atrtificial Sequence

<220>
<223> primer

<400> 13
gtcataaggt caggtacaac gtcataatga tactgggccc tgaacagaca ccaaacga 58

<210> 14

<211> 57

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> 14
tgatgtctgt tcagggcecca gtatcattat gacgttgtac ctgaccttat gactgca 57

<210> 15

<211> 49

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> 15
gtcataaggt caggtacaac gtcataatga tactgggccc tgaacagac 49
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