32959wo0_ST25
SEQUENCE LISTING

<110> DSM IP Assets B.V.

<120> Optimization of C-8 sterol isomerization
<130> 32959-WO-PCT

<160> 22

<170> Patentln version 3.5

<210> 1

<211> 669

<212> DNA

<213> Saccharomyces cerevisiae

<400> 1
atgaagtttt tcccactcct tttgttgatt ggtgttgtag gctacattat gaacgtattg 60

ttcactacct ggttgccaac caattacatg ttcgatccaa aaactttgaa cgaaatatgt 120
aactcggtga ttagcaaaca caacgcagca gaaggtttat ccactgaaga cctgttacag 180
gatgtcagag acgcacttgc ctctcattac ggggacgaat acatcaacag gtacgtcaaa 240
gaagaatggg tcttcaacaa tgctggtggt gcgatgggcc aaatgatcat cctacacgct 300
tccgtatccg agtacttaat tctattcgga accgcetgttg gtactgaagg gcacacaggt 360
gttcactttg ctgacgacta ttttaccatc ttacatggta cgcaaatcgc agcattgcca 420
tatgccactg aagccgaagt ttacactcct ggtatgactc atcacttgaa gaagggatac 480
gccaagcaat acagcatgcc aggtggttcc tttgcccttg aattggctca aggcetggatt 540
ccatgtatgt tgccattcgg gtttttggac actttctcca gtactcttga tttatacact 600
ctatatagaa ctgtctacct gactgccagg gacatgggta agaacttgtt gcaaaacaaa 660
aagttctaa 669

<210> 2

<211> 726

<212> DNA

<213> Ustilago maydis

<400> 2
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atggcatcgc atagaccacg cagcaacaag gctgccaatg gtgcttcgac ttcacccaaa 60

cgcagctgga taattgtctc agctgegcte gttggcttct gegetctcat cgecgetcte 120
gattcgatcc gatccagctt ctacatcttt gaccacaagg caatctacaa gatcgcatcg 180
actgcggtcg ccaaccatcc aggcaatgcg acggccatct ttgatgatgt cctcgacaac 240
cttcgtgeeg accccaagct cgegcecttac atcaacaaga atcatttcag cgacgagtca 300
gaatggatgt tcaacaatgc cggtggtgct atgggtagca tgttcatcat tcatgcttcc 360
gtcaccgagt acctgatctt ctttggcact cccgtcggaa ccgagggtca cactggtcgt 420
cacacagccg atgactactt caacatcctt accggtaacc aatacgcttt cccagetggt 480
gcgctcaagg cggagcacta ccctgecgga tcagtgcacc atcttcgecg cggaacggtc 540
aagcagtaca tgatgcctga agacggctgc tgggcgctcg agcttgctca gggetggatc 600
ccacccatgc ttcectttgg tctcgecgat gtgetcagct cgacgctcga cctgecccace 660
tttggtatca ctgtctggat cactgcacga gaaatggttg gcaatctgct catcggcaag 720
ttttga 726

<210> 3

<211> 654

<212> DNA

<213> Candida albicans

<400> 3
atgaagttat tattagtagg aattattcca attgcattat atgctatttt caattattta 60

ttttatactt ggttacctac caattattta tttgataaac aagtattaca agaattagtt 120
caagaaacat taaaggatca tccagatggt aatgccacgg ccattatgat tgatttgact 180
ccaaaaattc aaaagaaata tcctaaaatc attaatgatt taaattttga tgattgggtt 240
tataataatg ctggtggtgc catgggtaca atgtttattt tacatgcatc aatttctgaa 300
tatttgattt ttttcggtac agcaattggg actgaaggtc atactggagt tcattttgct 360
gatgattatt tcacaatttt aactggtgaa caaagagcag cttatcctgg tgcattgatt 420

cccgaagttt atttaccagg tgatcaacac catttaccaa aaggtcatgt taaacaatat 480
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gctatgceceg gtgaatcatt tgccttagaa ttggctcaag getggattce agcaatgtta 540

ccatttggat ttttggatac tttgacttca acaatggatt tctatacttt ttacttgact 600
gcttattaca ctggtaaaga tatgatcaag aatttattaa ttgggaaatt ctaa 654
<210> 4

<211> 660

<212> DNA

<213> Schizosaccharomyces pombe

<400> 4
atgaaattga caaagttttt aactgtgttc attcctttta ttgctggatt gatttattat 60

atacaaaaat atcatcttcg ttccttctat caatttgatc cagcaaagtt gcaggagcta 120
tctaagcagt ctattgcttt atacgcaaat gataccaaag ctcttcttta cgacttgagc 180
gacagactcg ttgctgaata cggagactta attactcctg tgaatcaaga tgaatgggtt 240
cacaacaatg ctggtggtgc tatgggtaca atgtttatct tgcatgcttc cttttctgag 300
tacttgattt tctttggcac gcctatcggce accgagggac attctggtgt tcatatgget 360
gacgattatt tcactatttt acgtggccgt caacttgctg cttctgctaa tgaccttgag 420
gctcgtgttt atcttcctgg tgaccaacat gttcatcctt ggggtcacac tgctcagtat 480
agcatgccgt ctggtgaacc ttgttttgct cttgaactag ctcaaggatg gattgtatca 540
atgcttccct ttggatttat ggatggttta ttctccacca ttgatttcgg aactttatac 600
aaaaccgttt atttcactgc gggaaggatg ttgaaaagtg ttttaatggg aaaattctaa 660
<210> 5

<211> 222

<212> PRT

<213> Saccharomyces cerevisiae

<400> 5

Met Lys Phe Phe Pro Leu Leu Leu Leu lle Gly Val Val Gly Tyr lle

1 5 10 15

Met Asn Val Leu Phe Thr Thr Trp Leu Pro Thr Asn Tyr Met Phe Asp
20 25 30
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Pro Lys Thr Leu Asn Glu lle Cys Asn Ser Val lle Ser Lys His Asn
35 40 45

Ala Ala Glu Gly Leu Ser Thr Glu Asp Leu Leu GIn Asp Val Arg Asp
50 55 60

Ala Leu Ala Ser His Tyr Gly Asp Glu Tyr lle Asn Arg Tyr Val Lys
65 70 75 80

Glu Glu Trp Val Phe Asn Asn Ala Gly Gly Ala Met Gly GIn Met lle
85 90 95

lle Leu His Ala Ser Val Ser Glu Tyr Leu lle Leu Phe Gly Thr Ala
100 105 110

Val Gly Thr Glu Gly His Thr Gly Val His Phe Ala Asp Asp Tyr Phe
115 120 125

Thr lle Leu His Gly Thr GIn lle Ala Ala Leu Pro Tyr Ala Thr Glu
130 135 140

Ala Glu Val Tyr Thr Pro Gly Met Thr His His Leu Lys Lys Gly Tyr
145 150 155 160

Ala Lys GIn Tyr Ser Met Pro Gly Gly Ser Phe Ala Leu Glu Leu Ala
165 170 175

GIn Gly Trp lle Pro Cys Met Leu Pro Phe Gly Phe Leu Asp Thr Phe
180 185 190

Ser Ser Thr Leu Asp Leu Tyr Thr Leu Tyr Arg Thr Val Tyr Leu Thr
195 200 205

Ala Arg Asp Met Gly Lys Asn Leu Leu GIn Asn Lys Lys Phe
210 215 220
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<210> 6

<211> 241

<212> PRT

<213> Ustilago maydis

<400> 6
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
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165 170 175

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> 7

<211> 217

<212> PRT

<213> Candida albicans

<400> 7

Met Lys Leu Leu Leu Val Gly lle lle Pro lle Ala Leu Tyr Ala lle
1 5 10 15

Phe Asn Tyr Leu Phe Tyr Thr Trp Leu Pro Thr Asn Tyr Leu Phe Asp
20 25 30

Lys GIn Val Leu GIn Glu Leu Val GIn Glu Thr Leu Lys Asp His Pro
35 40 45

Asp Gly Asn Ala Thr Ala lle Met lle Asp Leu Thr Pro Lys lle GIn
50 55 60

Lys Lys Tyr Pro Lys lle lle Asn Asp Leu Asn Phe Asp Asp Trp Val
65 70 75 80

Page 6



32959wo0_ST25

Tyr Asn Asn Ala Gly Gly Ala Met Gly Thr Met Phe lle Leu His Ala
85 90 95

Ser lle Ser Glu Tyr Leu lle Phe Phe Gly Thr Ala lle Gly Thr Glu
100 105 110

Gly His Thr Gly Val His Phe Ala Asp Asp Tyr Phe Thr lle Leu Thr
115 120 125

Gly Glu GIn Arg Ala Ala Tyr Pro Gly Ala Leu lle Pro Glu Val Tyr
130 135 140

Leu Pro Gly Asp GIn His His Leu Pro Lys Gly His Val Lys GIn Tyr
145 150 155 160

Ala Met Pro Gly Glu Ser Phe Ala Leu Glu Leu Ala GIn Gly Trp lle
165 170 175

Pro Ala Met Leu Pro Phe Gly Phe Leu Asp Thr Leu Thr Ser Thr Met
180 185 190

Asp Phe Tyr Thr Phe Tyr Leu Thr Ala Tyr Tyr Thr Gly Lys Asp Met
195 200 205

lle Lys Asn Leu Leu lle Gly Lys Phe
210 215

<210> 8

<211> 219

<212> PRT

<213> Schizosaccharomyces pombe

<400> 8
Met Lys Leu Thr Lys Phe Leu Thr Val Phe lle Pro Phe lle Ala Gly
1 5 10 15

Leu lle Tyr Tyr lle GIn Lys Tyr His Leu Arg Ser Phe Tyr GIn Phe
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20 25 30

Asp Pro Ala Lys Leu GIn Glu Leu Ser Lys GIn Ser lle Ala Leu Tyr
35 40 45

Ala Asn Asp Thr Lys Ala Leu Leu Tyr Asp Leu Ser Asp Arg Leu Val
50 55 60

Ala Glu Tyr Gly Asp Leu lle Thr Pro Val Asn GIn Asp Glu Trp Val
65 70 75 80

His Asn Asn Ala Gly Gly Ala Met Gly Thr Met Phe lle Leu His Ala
85 90 95

Ser Phe Ser Glu Tyr Leu lle Phe Phe Gly Thr Pro lle Gly Thr Glu
100 105 110

Gly His Ser Gly Val His Met Ala Asp Asp Tyr Phe Thr lle Leu Arg
115 120 125

Gly Arg GIn Leu Ala Ala Ser Ala Asn Asp Leu Glu Ala Arg Val Tyr
130 135 140

Leu Pro Gly Asp GIn His Val His Pro Trp Gly His Thr Ala GIn Tyr
145 150 155 160

Ser Met Pro Ser Gly Glu Pro Cys Phe Ala Leu Glu Leu Ala GIn Gly
165 170 175

Trp lle Val Ser Met Leu Pro Phe Gly Phe Met Asp Gly Leu Phe Ser
180 185 190

Thr lle Asp Phe Gly Thr Leu Tyr Lys Thr Val Tyr Phe Thr Ala Gly
195 200 205

Arg Met Leu Lys Ser Val Leu Met Gly Lys Phe
210 215
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<210> 9

<211> 726

<212> DNA

<213> Atrtificial Sequence

<220>
<223> S. cerevisiae codon-optimized U. maydis ERG2

<400> 9
atggcttccc atagaccacg ttccaacaag gccgctaatg gtgcttccac ttctccaaag 60

cgttcctgga ttattgtcte tgctgecttg gteggtttct gegetttgat cgecgetttg 120
gactccatcc gttcctectt ctacatcttt gaccacaagg ctatctacaa gatcgettcc 180
actgccgtcg ccaaccatcc aggtaacgcc accgccatct ttgatgatgt cttggacaac 240
ttgagagccg accctaagtt ggccccatac atcaacaaga atcatttctc cgacgaatcc 300
gaatggatgt tcaataacgc cggtggtgct atgggttcca tgttcatcat tcatgcttcc 360
gtcaccgaat acttgatctt cttcggtact cctgtcggta ctgaaggtca cactggtcgt 420
cacaccgctg atgactactt caacatcttg actggtaacc aatacgcttt cccagctggt 480
gccttgaagg ccgaacacta cccagecggt tetgtccacc atttgcgtag aggtactgtc 540
aagcaataca tgatgcctga agacggttgc tgggccttgg aattggccca aggttggatt 600
cctccaatgt tgcctttcgg tttggccgac gtcttgtect ccaccttgga cttgectace 660
tttggtatca ctgtctggat cactgctcgt gaaatggttg gtaacttgtt gatcggtaag 720
ttctaa 726

<210> 10

<211> 654

<212> DNA

<213> Artificial Sequence

<220>
<223> S. cerevisiae codon-optimized C. albicans ERG2

<400> 10
atgaaattgt tattggttgg tattattcca attgctttat acgctatttt caactactta 60

Page 9



32959w0_ST25
ttctatactt ggttaccaac taactatttg tttgataaac aagttttaca agaattagtt 120

caagaaactt taaaggatca tccagatggt aacgctaccg ccattatgat tgatttgact 180
ccaaaaattc aaaagaagta tccaaaaatc attaatgatt taaactttga tgattgggtt 240
tacaataacg ctggtggtgc catgggtact atgtttattt tacatgcttc tatttctgaa 300
tatttgattt tctttggtac tgctatcggt actgaaggtc atactggtgt tcattttgct 360
gatgattatt tcactatttt aactggtgaa caaagagctg cttatccagg tgctttgatc 420
cctgaagttt atttgccagg tgatcaacac catttaccaa aaggtcatgt taaacaatat 480
gctatgccag gtgaatcttt tgctttggaa ttggctcaag gttggattcc agctatgtta 540
ccatttggtt ttttggatac tttgacttct actatggatt tctatacttt ttacttgact 600
gcttattaca ctggtaaaga tatgatcaag aatttgttaa tcggtaaatt ctaa 654
<210> 11

<211> 660

<212> DNA

<213> Artificial Sequence

<220>
<223> S. cerevisiae codon-optimized Sch. pombe ERG2

<400> 11
atgaaattga ctaagttttt gactgtcttc attccattta ttgctggttt gatttactat 60

attcaaaagt atcatttgcg ttccttctat caatttgatc cagctaagtt gcaagaattg 120
tccaagcaat ccattgcttt atacgctaat gatactaagg ctttgttgta cgacttgtcc 180
gacagattgg tcgctgaata cggtgactta attactcctg tcaatcaaga tgaatgggtt 240
cacaataacg ctggtggtgc tatgggtact atgtttatct tgcatgcttc cttttccgaa 300
tacttgattt tcttcggtac tcctatcggt actgaaggtc attctggtgt tcatatgget 360
gacgattatt tcactatttt gcgtggtcgt caattggctg cttctgctaa tgacttggaa 420
gctcgtgttt atttgcctgg tgaccaacat gttcatcctt ggggtcacac tgcccaatat 480
tccatgcctt ccggtgaacc ttgttttgct ttggaattgg ctcaaggttg gattgtttct 540

atgttgcctt tcggttttat ggatggttta ttctccacca ttgatttcgg tactttatac 600
Page 10



32959wo0_ST25

aaaaccqgttt atttcactgc cggtcgtatg ttgaaatctg ttttaatggg taaattctaa 660

<210> 12

<211> 610

<212> PRT

<213> Saccharomyces cerevisiae

<400> 12

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

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
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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

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
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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

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

Page 13



32959wo_ST25
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> 13

<211> 1833

<212> DNA

<213> Saccharomyces cerevisiae

<400> 13
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 agcaggagca 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
gtgaagacta cggtgaagac tacggagaaa acggacaagg cagatgcccc cccaggagaa 540
aaactggagt cgaacttttc agggatctac gtgttcgcat ggatgttctt gggctggata 600
gccatcaggt gectgcacaga ttactatgeg tcgtacggea gtgcatggaa taagctggaa 660

atcgtgcagt acatgacaac ggacttgttc acgatcgcaa tgttggactt ggcaatgttc 720
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ctgtgcactt tcttcgtggt tttcgtgcac tggctggtga aaaagcggat catcaactgg 780
aagtggactg ggttcgttgc agtgagcatc ttcgagttgg ctttcatcce cgtgacgttc 840
cccatttacg tctactactt tgatttcaac tgggtcacga gaatcttcct gttcctgcac 900
tccgtggtgt ttgttatgaa gagccactcg tttgcctttt acaacgggta tctttgggac 960
ataaagcagg aactcgagta ctcttccaaa cagttgcaaa aatacaagga atctttgtcc 1020
ccagagaccc gcgagattct gcaaaaaagt tgcgactttt gecttttcga attgaactac 1080
cagaccaagg ataacgactt ccccaacaac atcagttgca gcaatttctt catgttctgt 1140
ttgttccceg tectegtgta ccagatcaac tacccaagaa cgtcgegeat cagatggagg 1200
tatgtgttgg agaaggtgtg cgccatcatt ggcaccatct tcctcatgat ggtcacggca 1260
cagttcttca tgcacccggt ggccatgcgc tgtatccagt tccacaacac gcccaccttc 1320
ggcggctgga tccececgecac 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> 14
<211> 384
<212> PRT
<213> Pichia pastoris
<400> 14

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

GlIn 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 lle Trp GIn lle Pro Cys Phe
195 200 205
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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

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> 15

<211> 1155

<212> DNA

<213> Pichia pastoris
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<400> 15
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
tttgataaga acaagaagaa agatgtaaag acatggcgtt cacaagtcaa gcaggccgat 1080
tcgataagag aagacttaga gggaaaagaa gatttccgtg agtatggaac tgaggaaaaa 1140
cttaaaagca catag 1155

<210> 16

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
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<223> primer

<400> 16
tgttctgtac atgctcacgt tttac 25

<210> 17

<211> 34

<212> DNA

<213> Atrtificial Sequence

<220>
<223> primer

<400> 17
cacacggtct cacaagacaa cgttggacaa ctgc 34

<210> 18

<211> 37

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> 18
cacacggtct caatcaaacg aaaagacaac gttggac 37

<210> 19

<211> 66

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> 19
cttgtcgttt ggtgtctgtt cagggcccag tatcattatg acgttgtacc tgaccttatg 60

actgca 66
<210> 20

<211> 58

<212> DNA

<213> Artificial Sequence
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<220>
<223> primer

<400> 20
gtcataaggt caggtacaac gtcataatga tactgggccc tgaacagaca ccaaacga 58

<210> 21

<211> 57

<212> DNA

<213> Atrtificial Sequence

<220>
<223> primer

<400> 21
tgatgtctgt tcagggcecca gtatcattat gacgttgtac ctgaccttat gactgca 57

<210> 22

<211> 49

<212> DNA

<213> Artificial Sequence

<220>
<223> primer

<400> 22
gtcataaggt caggtacaac gtcataatga tactgggccc tgaacagac 49
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