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<210> 1
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<212> DNA
<213> Saccharomyces cerevisiae
<400> 1
atggaaggct tcaatccggc tgacatagaa catgcgtcac cgattaattc atctgacagc 60
cattcatcct cctttgtata tgctctaccc aaaagtgcta gtgaatatgt agtcaaccat 120
aatgagggtc gtgcaagtgc aagtggaaat ccagccgcag tgccgtctcc cataatgaca 180
ctgaatctca aaagcacaca ttccctcaat attgatcagc atgttcatac ctcaacatcg 240
ccgacggaaa ctattgggca tattcatcat gtggaaaagc tgaatcaaaa caatttgatt 300
catctggatc cagtacccaa ctttgaagat aagtccgata ttaagccttg gttgcaaaag 360
attttttatc ctcaaggaat agaacttgtg atagaaaggt cggacgcatt taaagttgtc 420
ttcaagtgta aagctgctaa aaggggaagg aacgcgagaa ggaaaagaaa agataagccc 480
aaaggacagg accacgaaga cgagaaatcc aagatcaatg atgacgaatt agaatatgcg 540
agtccttcta atgccacagt aaccaatggg cctcaaacat cgcccgatca aacatcctcc 600
ataaagccaa agaaaaaaag atgtgtatcg aggtttaata actgtccgtt tagagtacga 660



gctacttatt
catcagctaa
aaggataatg
aatttgccca
agtttcaatg
gtatcgtcca
aataacaccg
aaagacacac
cgtaagaccg
gatgatcctt
actgtaacaa
catagcgggt
ctcttctctc
gttcattctc
ccagtccatc
gctaatagtt
gctaaccaca
aacgtttctg
acaaaaatct
atagattttc
catcaatatg
cacgacggcc
tcgctagaaa
ggcgagttga
<210> 2

<211> 690
<212> PRT
<213>

<400> 2

cgttaaagag
agtttaaccc
acgtagatgc
ttccaacagc
tcgtattgcc
tatcccttga
gtagtatcaa
tcttaaaaag
gtacgccaac
tcaatttgaa
atttgaacga
ctacccatcc
cattaactac
catatttgaa
atgacccaaa
cccaagaaca
ataacatcgg
atctgggcaa
tcgacgaatt
aacatgttga
gtccgcaaca
ataaccacga
taatgggaaa

agtatgtgaa

gaaaagatgg
tgattccgaa
aatcaagaaa
tacaatcccc
cactaacagt
ttcatcgaat
taccaataac
aaccaccatg
atcttcgcaa
tgaaatcttg
aattgacttt
aagacaagtc
aaacacgaat
ctcagaggca
tgaaacacat
taatgagtat
cgttccaaac
ctcactttta
gaaatttgta
ccatcgtcat
gcagccaccg
acagcaccaa
cacattattg

gccagaagat
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agcattgttg
gagtacaaaa
ttcgacgaat
tgtgattgtg
aatgttactt
gcatctaaaa
gtaaggaaac
cagaactttc
cactcatcta
ccactgccgg
acgaacattt
ttcgaccaat
aatgaatttg
gatttcagcc
caggaaaacc
attctacaat
aacaattcac
agacaagaag
caaaatggcc
ctcagctcta
cagcaattgc
acagtacaaa
gaagagttca

tag

taatggacaa
aattcaaaga
tggaatacag
gtttaacaaa
catcagcatc
ggccatgctt
cgaaaagcca
tcacaactaa
cagcattttc
catccgattt
ttaccaaatc
tggacgattg
aaggagagtc
aaattcttag
aggatattat
atttgacgca
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ctttagttgg
cacacggttc
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aatatcacca
aggatatgca

aagacattaa

taaccattca
aaaattaaga
aactttggcc
tgaaatacaa
ctcttcaact
accctctgta
gtgtaagaat
atcaaggctg
aggatatatt
caagctaaac
gccgcatcca
ttcctctata
agatgatttt
tagtgctccc
tgatagattt
ctccgatgcet
tactcagcat
cagctcttca
tcaacatcct
agtacgatca
aaatcagccc
aacgcatgaa

aatggtgaac
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<400> 3
atgaaagcaa

aaaatgaagt
aaacttattc
ctacagaaaa
aaagttactt
ggttcctctt
ttacagaagt
ttgattacta
gaaaaagcca
gtcacaccaa
atttttctcc
aaaaactccg
ttgaaaacga
cggaattcct
tttacgaaca
cttttgacag
acgaggccct
ccaaatttta
accaaaagca
aacgaaaatt
cattttaatg
<210> 4

<211> 416
<212> PRT
<213>

<400> 4

agtcgatgaa
taacagcatc
atttagaccc
tattctatcc
ttaagtgtag
caagatccca
ggaacgtggt
aaacggatga
tcaaaacatt
ttatttcttg
cactatcaaa
tttctaaaat
agttggatgc
gtgtaaagat
tgttttgcaa
aacctacacc
tgtcacaaag
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acgcaccaac
ttggcatgtt
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gagcataata
tcccgataat
agttccgtct
tcaaggaata
gtcagtacga
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ctataaaaag
tgatgaatta
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ggatctacat
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aggtccttcg
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cgctccttat
tgctgataca
aaactacaac

tattgaccca
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tctgtgccaa
ctagcatcta
tttgaggaca
gatatagtca
tcgaaagtag
tttagaatta
aacatacatt
tttaaggaaa
gaatataaag
ttaaccaagg
acgtctaaaa
cagatggata
gataccggat
gattctttaa
atccaaaatt
tcctcecttett
atagccctgt
ggagatgaga
gatattgcta
tacgaagcgt
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tatcagtgtc
tgatgtctaa
ggcacgagat
tcgaaagatc
ggttgaaccc
gagcagccta
cacatgagct
atcttcgtca
caagtctaaa
aaattgaagc
aaaatttgct
attcgaaacc
ttttagacaa
cgaacttaaa
acaaccaagg
gtatacttcc
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tcattaaagt
cgaacttagg
tgcttcattt
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aacatcttca
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caaagagaga
caacgatgag
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caacataact
gtgaaaagct
gctagcgaaa
aatctgaaaa
cattcgctat
atttactata
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1380

1440

1500

1560

1608



Lys

Glu

65

Lys

Cys

Ser

Pro

Asn

145

Gln

Leu

Val

Val

Ser

225

His

Lys

Leu

Cys

50

Glu

Arg

Pro

Val

Leu

130

Asp

His

Thr

Pro

Leu

210

Ser

Ser

Ser

Asp

Lys

Glu

Lys

Phe

Val

115

Ser

Val

Asn

Asn

Asp

195

Glu

Ala

Leu

Asn

Ser
275

Ala

Arg

Ser

Arg

100

Val

Glu

Asp

Leu

Glu

180

Glu

Glu

Ile

Ser

Gln

260

Ser

Ala

Leu

Met

85

Val

Leu

Glu

Ala

Pro

165

Val

Leu

Asp

Ser

Gly

245

Ile

Pro

Lys

Arg

70

Gly

Arg

Asn

Tyr

Ile

150

Leu

Lys

Ser

Glu

Lys

230

Asn

Tyr

Asn

Arg

55

Gln

Asn

Ala

Asn

Lys

135

Lys

Pro

Ser

Val

Asn

215

Asn

Thr

Tyr

Leu

Gly

Glu

Lys

Thr

Thr

120

Lys

Met

Thr

Phe

Lys

200

Cys

Lys

Glu

Ser

Phe
280

Arg

Ala

Arg

Tyr

105

His

Phe

Phe

Ser

Asp

185

Ala

Thr

Gly

Thr

Glu

265

Gly

Lys

Leu

Cys

90

Ser

Thr

Lys

Asp

Ile

170

Val

Ser

Phe

Val

Leu

250

Thr

Asn

10

Ser

Ala

75

Val

Leu

His

Glu

Glu

155

Ile

Val

Glu

Leu

Lys

235

Arg

Ala

Gln

Gln

60

Arg

Ser

Lys

Pro

Lys

140

Leu

Pro

Leu

Ile

Thr

220

Arg

Lys

Val

Leu

Glu

Glu

Arg

Arg

Leu

125

Leu

Glu

Cys

Pro

Ser

205

Asn

Leu

Asn

Asn

Ser
285

Glu

His

Tyr

Lys

110

Lys

Arg

Tyr

Asp

Lys

190

Leu

Leu

Lys

Leu

Ser

270

Leu

Leu

Glu

Asn

95

Lys

Phe

Ala

Arg

Cys

175

Thr

Lys

Lys

Pro

Leu

255

Pro

Ser

Thr

Met

80

His

Trp

Asn

Asp

Thr

160

Gly

Met

Lys

Lys

Lys

240

Trp

Met

Thr



Pro

Thr

305

Asn

Asn

Arg

Asp

Ala

385

Thr

Leu

Gln

Phe

Asp

465

Asn

Ser

Leu

Asp

290

Lys

Gly

Ala

Ser

Arg

370

Tyr

Thr

His

Pro

Thr

450

Glu

Glu

Phe

Ser

Leu

Ala

Asn

Ile

Thr

355

Asn

Asp

His

Asn

Asn

435

Asp

Phe

Phe

Asn

Thr
515

Val

Phe

Gly

Thr

340

Asn

Asp

Gly

Asp

Lys

420

Val

Asp

Leu

Thr

Leu

500

Leu

Ala

Ser

Ala

325

Asn

Asn

Ser

Leu

Asp

405

Met

Arg

Leu

Phe

Glu

485

Asp

Asp

Ala

Asp

310

Asp

Leu

Asn

Pro

Asp

390

Thr

Pro

Phe

Ile

Asp

470

Asn

Val

Phe

Asp

295

Phe

Phe

Asp

His

Thr

375

Asp

Pro

Arg

Asn

Asn

455

Lys

Lys

Phe

Thr

Ala

Ile

Gln

Glu

Lys

360

Ser

Cys

Val

Ile

Asp

440

Lys

Met

His

Gly

Lys
520

Gly

Asp

Pro

Ile

345

His

Asn

Trp

Asp

Pro

425

Thr

Ser

Leu

Ser

Pro

505

Pro

Ser

Asp

Phe

330

Asp

Pro

Ala

Ser

Ile

410

Glu

Ala

Ser

Asn

Asp

490

Ser

Met

11

Asn

Pro

315

Thr

Phe

Tyr

Pro

Ile

395

Ser

Gln

Leu

Pro

Lys

475

Tyr

Val

Asn

Gly

300

Phe

Ala

Thr

Asn

Leu

380

Tyr

Pro

Arg

Lys

Arg

460

Glu

Pro

Asp

Asp

Ser

Thr

Ser

Asn

Ser

365

Ser

Met

Ala

Ser

His

445

His

Leu

Val

Asn

Asn
525

Gln

Val

Asn

Ile

350

Thr

Val

Ser

Ser

Asp

430

Glu

Asp

Thr

Asn

Asn

510

Phe

Ile

Gly

Thr

335

Phe

Ala

Lys

Pro

Ser

415

Ser

Ser

Val

Ser

Ala

495

Asp

Val

Ser

Thr

320

Gly

Ala

Ile

Asn

Asn

400

Lys

Leu

Leu

Gly

Leu

480

Gly

Ser

Lys



Leu Glu Glu Asp His Ile Met

530

<210> 7
<211>
<212>
<213>

DNA

<400> 7

atgaatcgta

aacttagaaa

gactttcaag

atagatattg

gattacagaa

cacatatgcc

gtgataataa

gctaagttta

gaactagagt

attatttctt

ccactaaatg

aataaaaaac

cttgctaaca

ttcgaaatca

tgcgataaat

aacatcgcag

aaaccagctc

aacttcttta

atggcgcctg

aacacatcat

atacccgacc

accgtaatga

<210> 8
<211> 437

1314

agaacacgct
atgccttaat
agaagataga
tcatcgagag
gccatgaacc
catttagggt
ataactcgca
aaagaaatct
ataaagccaa
gtgattgtgg
ccactcaatt
aaaagaataa
ttaagaaaga
ctcaagatga
actacacaga
atttttcgaa
aacctagtct
gttatgaaga
tacaagacat
ctactccaat
ctctcgagtt

ttaatgatcc

535

Candida glabrata

caggggttct
ggtgaatgaa
tgttaaagta
gtccgataaa
aaaggaccta
gcggtgtact
ctctcatcca
aagagataga
gtcaaatctt
cctaacgaag
acaggatgag
acaaaaggta
ggaacctagc
tctcatacaa
gcttctgaac
catgaacgaa
cactaaaggt
gaatatcaag
caacgaaaac
atcaccatct
cgagaatgtc

tgcgaaggaa

gctaaaaaca
aaccaactga
tggctacaag
acaaaaataa
cggcaaaagg
ttctctaccc
ttgaaattca
gaaatgactg
ccgatggaaa
gaaattaaga
atagatgtct
atgaagaaaa
tgttcaagtg
tgtggtatca
aaggaaagtt
attgatttta
gatgatcttt
gatacgacat
aatatcgatg
actgacccat
aattatttag

acttacgact

12

gacccacgac
tacatatcga
aaatgttttt
tattcaaatg
aaccagttga
aactaaagaa
acccacactc
aaacgttgaa
atctgctatc
caatcaataa
cgaaaatact
gaaagagcga
ctttgattca
atgatattaa
acgcggatgc
ctgggatgtt
ttagttcaat
tggtagagcc
atatattcaa
caactgatat
acaagtatgt

ctctttttag

cacacctgat
cccagtacct
ccccatgggg
taaacctagt
cgataaaaga
atggaagatc
agatgaatat
aaagtttgaa
aggaaactca
cgtttacttg
ggagtgtcaa
gaaaaacgaa
tgacaaaggc
cgattatgac
atcctattgt
taacaaatca
agcaaatgat
agaacttcta
gatgtccact
tgaccaaaaa
tgatctatca

ttaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1314



<212> PRT
<213>

<400> 8
Met Asn Arg

1

Thr Thr Pro

Leu Ile His
35

Lys Val Trp
50

Ile Glu Arg
65

Asp Tyr Arg

Asp Asp Lys

Thr Gln Leu
115

His Pro Leu
130

Arg Asn Leu
145

Glu Leu Glu

Ser Gly Asn

Lys Thr Ile
195

Asp Glu Ile
210

Lys

Asp

20

Ile

Leu

Ser

Ser

Arg

100

Lys

Lys

Arg

Tyr

Ser

180

Asn

Asp

Asn

Asn

Asp

Gln

Asp

His

85

His

Lys

Phe

Asp

Lys

165

Ile

Asn

Val

Candida glabrata

Thr

Leu

Pro

Glu

Lys

70

Glu

Ile

Trp

Asn

Arg

150

Ala

Ile

Val

Ser

Leu

Glu

Val

Met

55

Thr

Pro

Cys

Lys

Pro

135

Glu

Lys

Ser

Tyr

Lys
215

Arg

Asn

Pro

40

Phe

Lys

Lys

Pro

Ile

120

His

Met

Ser

Cys

Leu

200

Ile

Gly

Ala

25

Asp

Phe

Ile

Asp

Phe

105

Val

Ser

Thr

Asn

Asp

185

Pro

Leu

Ser

10

Leu

Phe

Pro

Ile

Leu

90

Arg

Ile

Asp

Glu

Leu
170

Cys

Leu

Glu

13

Ala

Met

Gln

Met

Phe

75

Arg

Val

Ile

Glu

Thr

155

Pro

Gly

Asn

Cys

Lys

Val

Glu

Gly

60

Lys

Gln

Arg

Asn

Tyr

140

Leu

Met

Leu

Ala

Gln
220

Asn

Asn

Lys

45

Ile

Cys

Lys

Cys

Asn

125

Ala

Lys

Glu

Thr

Thr

205

Asn

Arg

Glu

30

Ile

Asp

Lys

Glu

Thr

110

Ser

Lys

Lys

Asn

Lys

190

Gln

Lys

Pro

15

Asn

Asp

Ile

Pro

Pro

95

Phe

His

Phe

Phe

Leu

175

Glu

Leu

Lys

Thr

Gln

Val

Val

Ser

80

Val

Ser

Ser

Lys

Glu

160

Leu

Ile

Gln

Gln



Lys Asn
225

Leu Ala

His Asp

Ile Asn

Leu Asn
290

Phe Ser

305

Lys Pro

Ile Ala

Thr Leu

Glu Asn
370

Thr Pro

385

Ile Pro

Val Asp

Asp Ser

<210>

9

Lys

Asn

Lys

Asp

275

Lys

Asn

Ala

Asn

Val

355

Asn

Ile

Asp

Leu

Leu
435

Gln

Ile

Gly

260

Ile

Glu

Met

Gln

Asp

340

Glu

Ile

Ser

Pro

Ser

420

Phe

Lys

Lys

245

Phe

Asn

Ser

Asn

Pro

325

Asn

Pro

Asp

Pro

Leu

405

Thr

Ser

Val

230

Lys

Glu

Asp

Tyr

Glu

310

Ser

Phe

Glu

Asp

Ser

390

Glu

Val

Met

Glu

Ile

Tyr

Ala

295

Ile

Leu

Phe

Leu

Ile

375

Thr

Phe

Met

Lys

Glu

Thr

Asp

280

Asp

Asp

Thr

Ser

Leu

360

Phe

Asp

Glu

Ile

Lys

Pro

Gln

265

Cys

Ala

Phe

Lys

Tyr

345

Met

Lys

Pro

Asn

Asn
425

Arg

Ser

250

Asp

Asp

Ser

Thr

Gly

330

Glu

Ala

Met

Ser

Val

410

Asp

14

Lys

235

Cys

Asp

Lys

Tyr

Gly

315

Asp

Glu

Pro

Ser

Thr

395

Asn

Pro

Ser

Ser

Leu

Tyr

Cys

300

Met

Asp

Asn

Val

Thr

380

Asp

Tyr

Ala

Glu

Ser

Ile

Tyr

285

Asn

Phe

Leu

Ile

Gln

365

Asn

Ile

Leu

Lys

Lys

Ala

Gln

270

Thr

Ile

Asn

Phe

Lys

350

Asp

Thr

Asp

Asp

Glu
430

Asn

Leu

255

Cys

Glu

Ala

Lys

Ser

335

Asp

Ile

Ser

Gln

Lys

415

Thr

Glu

240

Ile

Gly

Leu

Asp

Ser

320

Ser

Thr

Asn

Ser

Lys

400

Tyr

Tyr



<211>
<212>
<213>

DNA
<400> 9

atggatagta
agtcatagta
gcattagcag
aaggcagaaa
attgaaagat
aatacgaagc
agtgttacta
tcgagattca
tggaacatag
gatgaatatc
caatttgatg
ccgtgtgaat
aagccagctc
agcgtttcga
agtaaaccaa
atgagaaatc
cagttacaac
gcatcttcge
cagcaacagc
gagattgatt
aacactcaac
tttttagata
tcaccgcttg
ccatcacata
attcatgatc
gatgatgaga

tcttcatcaa

1677

ttagtaccag
gacagaccaa
aagatcaaaa
ttaaaccatg
cagataatat
ccaggcgaaa
gtccaaatac
atacatgtcc
ttgttgtaaa
gtaaatttaa
aactagaata
gtggtcttac
aaaataataa
gcattggcag
gaagtaaaaa
cttccactga
agggttgtcc
cagcatcttc
aacagcagca
ttacggatat
aagatcatgg
ccaatcatga
atgcggctgc
catcaaattc
aacaccaaca
ttttagcgcece

gtccactgcg

Zygosaccharomyces rouxii

ctctggttta
cgatggaagt
caaatttatt
gttacagaaa
taaagtcatt
tgaagtcaca
aggattaagt
atttagaata
caattcacac
ggaaaaactt
taaatcaaga
cagtgaaatt
tagtactgat
tggaattggg
gtggcagcag
gcatcttttc
agttgaattt
aacgatggca
acattcactc
tttcaaacca
atcggatctt
aacggctagt
aaacgagctt
acaaaataat
ccaacaccaa

agcaaggctt

tagggtggtt

gtccccgatt
ttagcgatac
catttagatc
atcttttacc
ttcaaatgta
actacaagtt
tcagcagcag
cgtgcaactt
tctcacgaac
agggaggaca
tctaatttac
gaaagtttta
agccctagta
agtaatagta
cagcaacaac
acacaatcac
ttggaccctt
actcaaccgc
caattgactg
cattcaattc
ttgcaaccat
agaagagatg
atgaccccaa
agtagtcagc
caccaaccaa
gcctcegttat
aatgctgtcg

15

caatgacgga
aagccaatga
cggtacctga
cacaggggat
aagccgcgaa
caatgagtgc
gtaaaaagaa
tttcattaaa
taaaattcga
acgattggga
cgattgaatc
gtatcgtttt
ctaatattac
gcggaatggce
aaaggcatag
aattacaatt
caatatttac
cacaacaaca
atcctcttac
acttacaaga
cacaatcaag
aatttccacc
cagatgatat
gatggccaac
ttttacgaca
ggccacagca

attctcaatc

gtcggcggaa
attaccaaag
ttttagagac
agaaattgtg
aagaggtaaa
aagctcttca
aagatcagta
gagaaggaaa
tcctgatagt
tgctgtaaag
ttcattgata
accaagtaca
taatagaaat
acctgtaatt
agaaaagttg
acaattacag
ggattcattt
acaacagcaa
tgaatttaac
tgtacattca
tcctccacaa
acttttattt
gtccgtatca
tggcatttct
gtacttcaac
acaagaaacg

gccttgtaat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



gaaaatgact acgcagttga cgaccttctg tggaagatga atttcgaaaa cgcataa 1677

<210> 10
<211> 558
<212> PRT

<213> 7Zygosaccharomyces rouxii
<400> 10
Met Asp Ser Ile Ser Thr Ser Ser Gly Leu Val Pro Asp Ser Met Thr

1 5 10 15

Glu Ser Ala Glu Ser His Ser Arg Gln Thr Asn Asp Gly Ser Leu Ala
20 25 30

Ile Gln Ala Asn Glu Leu Pro Lys Ala Leu Ala Glu Asp Gln Asn Lys
35 40 45

Phe Ile His Leu Asp Pro Val Pro Asp Phe Arg Asp Lys Ala Glu Ile
50 55 60

Lys Pro Trp Leu Gln Lys Ile Phe Tyr Pro Gln Gly Ile Glu Ile Val

Ile Glu Arg Ser Asp Asn Ile Lys Val Ile Phe Lys Cys Lys Ala Ala
85 90 95

Lys Arg Gly Lys Asn Thr Lys Pro Arg Arg Asn Glu Val Thr Thr Thr
100 105 110

Ser Ser Met Ser Ala Ser Ser Ser Ser Val Thr Ser Pro Asn Thr Gly
115 120 125

Leu Ser Ser Ala Ala Gly Lys Lys Lys Arg Ser Val Ser Arg Phe Asn
130 135 140

Thr Cys Pro Phe Arg Ile Arg Ala Thr Phe Ser Leu Lys Arg Arg Lys
145 150 155 160

Trp Asn Ile Val Val Val Asn Asn Ser His Ser His Glu Leu Lys Phe
165 170 175

Asp Pro Asp Ser Asp Glu Tyr Arg Lys Phe Lys Glu Lys Leu Arg Glu
180 185 190

Asp Asn Asp Trp Asp Ala Val Lys Gln Phe Asp Glu Leu Glu Tyr Lys
16



Ser

Gly

225

Lys

Thr

Ser

Gln

Ser

305

Gln

Thr

Pro

Ser

Thr

385

Asn

Ser

Arg

210

Leu

Pro

Asn

Ser

Gln

290

Thr

Leu

Asp

Pro

Leu

370

Asp

Thr

Pro

195

Ser

Thr

Ala

Arg

Gly

275

Gln

Glu

Gln

Ser

Gln

355

Gln

Ile

Gln

Pro

Asn

Ser

Gln

Asn

260

Met

Gln

His

Gln

Phe

340

Gln

Leu

Phe

Gln

Gln
420

Leu

Glu

Asn

245

Ser

Ala

Gln

Leu

Gly

325

Ala

Gln

Thr

Lys

Asp

405

Phe

Pro

Ile

230

Asn

Val

Pro

Gln

Phe

310

Cys

Ser

Gln

Asp

Pro

390

His

Leu

Ile

215

Glu

Asn

Ser

Val

Arg

295

Thr

Pro

Ser

Gln

Pro

375

His

Gly

Asp

200

Glu

Ser

Ser

Ser

Ile

280

His

Gln

Val

Pro

Gln

360

Leu

Ser

Ser

Thr

Ser

Phe

Thr

Ile

265

Ser

Arg

Ser

Glu

Ala

345

Gln

Thr

Ile

Asp

Asn
425

Ser

Ser

Asp

250

Gly

Lys

Glu

Gln

Phe

330

Ser

Gln

Glu

His

Leu

410

His

17

Leu

Ile

235

Ser

Ser

Pro

Lys

Leu

315

Leu

Ser

Gln

Phe

Leu

395

Leu

Glu

Ile

220

Val

Pro

Gly

Arg

Leu

300

Gln

Asp

Thr

Gln

Asn

380

Gln

Gln

Thr

205

Pro

Leu

Ser

Ile

Ser

285

Met

Leu

Pro

Met

Gln

365

Glu

Asp

Pro

Ala

Cys

Pro

Thr

Gly

270

Lys

Arg

Gln

Ser

Ala

350

Gln

Ile

Val

Ser

Ser
430

Glu

Ser

Asn

255

Ser

Lys

Asn

Leu

Ile

335

Thr

Gln

Asp

His

Gln

415

Arg

Cys

Thr

240

Ile

Asn

Trp

Pro

Gln

320

Phe

Gln

His

Phe

Ser

400

Ser

Arg



Glu Phe

435

Asp

Glu Leu Met

450

Ser Asn Ser

465

Ile His Asp

Gln Tyr Phe

Pro
515

Leu Trp

Val Val

530

Asn

Ala
545

Val Asp

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

11
1359
DNA

<400> 11

atggagtact

tggtcggtgt

gggcacaacg

aacgtgctga

atccacctgg

aagatatttt

gtgttcaagt

ggcgcggcegyg

acagcgtcgc

cgggtgcgag

gggcactcgc

Pro Pro

Thr

Pro

Gln Asn

Leu

Thr

Asn

Phe
440

Leu

Asp
455

Asp

Ser Ser

470

Gln His

485

Asn
500

Asp
Gln Gln
Ala

Val

Asp Leu

Gln

Asp

Gln

Asp

Leu

His Gln

Glu Ile

Glu Thr

520

Ser Gln

535

Trp Lys

550

Ashbya gossypii

cgcaggacgc
cggagacggc
tggagggcag
gcgaccaggc
agcctatccc
acccacaggg
gcaaggcgtc
aggacgagct
agctgcgcaa
cggcgtactc

acccgctgaa

atggggcaaa
aggggacgtg
cggggcgcgce
catcgagcgg
ggacttcaag
catcgagata
gaagcggacg
gggcgggcag
aaagaagcgc
gctcaagcgc

gttcaacccg

Ser Pro Leu

Met Ser Val

Gln Arg Trp

475

Gln
490

His His

Leu Ala Pro

505

Ser Ser Ser

Ser Pro Cys

Phe
555

Met Asn

cagtcgccgce
ccgagcgggg
agcagcccct
atccggcggce
gacaaaaacg
gtgatcgagc
aagagcgggt
tacgagacgc
gcggtgtege
aagcgatgga

gactcggcgg
18

Ala
445

Asp Ala

Ser Pro Ser

460

Pro Thr Gly

Gln Pro Ile

Ala Leu

510

Arg

Pro Leu

525

Ser

Asn Glu Asn

540

Glu Asn Ala

tggatgcgtc
cgtcggcgac
actcggaagc
agcagaacca
acatcaagcc
ggtccgacaa
ccgcgcecggg
tgccgctgte
cgtacaacac
gcatcgtggt

agtaccgaaa

Ala Asn

His Thr

Ile Ser

480

Leu
495

Arg

Ala Ser

Arg Arg

Asp Tyr

gccgtcggeg
gacggccagc
gagctacaat
gaacaagctg
gtggctgcag
gatcaaggtg
ctcgcaggcece
tccggtggtg
atgtccgttc
ggtcaacaac

gttcaaaaat

60

120

180

240

300

360

420

480

540

600

660



aacctgcggc
agcaagttca
gagatcgagt
gtcttcaccyg
cgctgctege
gcgctcagtce
gcgcaggacyg
ccactgcact
ctgctcgacg
tgcgtcaacc
gcctacgagc
gcccagttte
<210>
<211>

<212>
<213>

12
452
PRT

<400> 12

Met Glu Tyr
1

Ser Pro Ser

Gly Ala Ser

35

Ala Arg Ser

Asp Gln Ala

Ile His Leu

Pro Trp Leu

aggagtgcga
acctgcccac
ccttcaacgt
agaagaagac
agctgcgacyg
cgacgctggg
cagaggtcga
ccgcgcgegce
accccgcgga
cgctgctgca
tcaacgcgct

tctgggagga

ctgggacgcg
ggagccgacyg
cattctgccc
ggtctcgaag
ccagagcacg
gtcgtcagcece
cttcacggag
gcccgacgcece
cgcgccgecce
cttcgcgcag
cagcgccatg

ccccaagtat

gtcaagaagt
ccgataccct
agcaccaaca
ccgcgatgec
cagtcgaagc
gacaccctcg
gtcttcectge
gcgcgcgaca
cgcacgccgce
cgccccgcgg
gactctccgt

ttccectag

tcgatgagct
gtgactgcgg
tcctgggetce
gcaagacgct
tcacgcacga
gctcgceccegt
gctcgctgece
gctggcacgc
tccecgtcecgce
acgatcccgt

tcgccecgcecc

ggagtaccgc
gctgactcag
ctccgegecce
gcagcgcgac
gctgcacacg
gcgctacgcce
gcccgcgaag
gctcgagcag
gtccgcagac
cgactcgctc

cgcgcccgac

Ser

Ala

20

Ala

Ser

Ile

Glu

Gln
100

Gln

Trp

Thr

Pro

Glu

Pro

85

Lys

Ashbya gossypii

Asp

Ser

Thr

Tyr

Arg

Ile

Ile

Ala

Val

Ala

Ser

55

Ile

Pro

Phe

Trp

Ser

Ser

40

Glu

Arg

Asp

Tyr

Gly

Glu

25

Gly

Ala

Arg

Phe

Pro
105

Lys

10

Thr

His

Ser

Gln

Lys

Gln

19

Gln

Ala

Asn

Tyr

Gln

75

Asp

Gly

Ser Pro

Gly Asp

Val Glu

45

Asn Asn

60

Asn Gln

Asn

Lys

Ile Glu

Leu

Val

30

Gly

Val

Asn

Asp

Ile
110

Asp

15

Pro

Ser

Leu

Lys

Ile

95

Val

Ala

Ser

Gly

Ser

Leu

80

Lys

Ile

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1359



Glu

Arg

Asp

145

Thr

Thr

Trp

Asn

Glu

225

Ser

Gly

Asn

Ser

Leu

305

Ala

Val

Arg

Thr

130

Glu

Ala

Cys

Ser

Pro

210

Cys

Lys

Leu

Ile

Lys

290

Arg

Leu

Arg

Ser

115

Lys

Leu

Ser

Pro

Ile

195

Asp

Asp

Phe

Thr

Leu

275

Pro

Arg

Ser

Tyr

Asp

Ser

Gly

Gln

Phe

180

Val

Ser

Trp

Asn

Gln

260

Gly

Arg

Gln

Pro

Ala

Lys

Gly

Gly

Leu

165

Arg

Val

Ala

Asp

Leu

245

Glu

Ser

Cys

Ser

Thr

325

Ala

Ile

Ser

Gln

150

Arg

Val

Val

Glu

Ala

230

Pro

Ile

Ser

Arg

Thr

310

Leu

Gln

Lys

Ala

135

Tyr

Lys

Arg

Asn

Tyr

215

Val

Thr

Glu

Ala

Lys

295

Gln

Gly

Asp

Val

120

Pro

Glu

Lys

Ala

Asn

200

Arg

Lys

Glu

Ser

Pro

280

Thr

Ser

Ser

Ala

Val

Gly

Thr

Lys

Ala

185

Gly

Lys

Lys

Pro

Phe

265

Val

Leu

Lys

Ser

Glu

Phe

Ser

Leu

Arg

170

Tyr

His

Phe

Phe

Thr

250

Asn

Phe

Gln

Leu

Ala

330

Val
20

Lys

Gln

Pro

155

Ala

Ser

Ser

Lys

Asp

235

Pro

Val

Thr

Arg

Thr

315

Asp

Asp

Cys

Ala

140

Leu

Val

Leu

His

Asn

220

Glu

Ile

Ile

Glu

Asp

300

His

Thr

Phe

Lys

125

Gly

Ser

Ser

Lys

Pro

205

Asn

Leu

Pro

Leu

Lys

285

Arg

Glu

Leu

Thr

Ala

Ala

Pro

Pro

Arg

190

Leu

Leu

Glu

Cys

Pro

270

Lys

Cys

Leu

Gly

Glu

Ser

Ala

Val

Tyr

175

Lys

Lys

Arg

Tyr

Asp

255

Ser

Thr

Ser

His

Ser

335

Val

Lys

Glu

Val

160

Asn

Arg

Phe

Gln

Arg

240

Cys

Thr

Val

Gln

Thr

320

Pro

Phe



Ser
355

Leu Arg

Ala
370

Asp Ala

Pro Ala

385

Asp

Cys Val Asn

Val Asp Ser

Phe Ala

435

Pro

Lys Tyr Phe

450

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

13
2472
DNA

<400> 13

atgaagcacg
ccggatttat
cccatcggtt
tcgagtaata
cttcggagac
gataagagtg
gtcattgaac
agaaatactt
aacactaatg
aagggaatcg

aataatagta

340

Leu Pro

Arg Asp
Ala

Pro

Leu
405

Pro

Leu Ala

420

Pro

Pro

Ser

Pro

390

Leu

Tyr

Ala

Ala

Trp

375

Arg

His

Glu

Pro

Lys

360

His

Thr

Phe

Leu

345

Pro

Ala

Pro

Ala

Asn

425

Ala

Leu

Leu

Leu

Gln

410

Ala

Gln

His

Glu

Pro

395

Arg

Leu

Phe

350

Ala
365

Ser Arg

Gln
380

Leu Leu

Ser Ala Ser

Pro Ala Asp

Ala Met

430

Ser

Leu Glu

Arg

Pro

agctacagac

ggcagccttc

ctggactgtc

atagcgaagt

agcaagacca

aagttaaacc

ggtcggatag

cgtctatatc

ggaagaacag

ggaagggttt

acagtactgt

Asp
440

Kluyveromyces lactis

acctattgaa
tccatctttt
ccatacaccg
ctcttataac
gaataaattg
gtggttacag
catgaagatc
cgggtgtggt
tactaagggt
tgccgaatgt

cggtggtgga

ggagtggatc
gacaatatga
gcggctcacc
aatgcgttga
attcatttgg
aagatttttt
gtgttcaaat
cacagccacg
aatggtagta
gatggtcttg

aatggtagta

21

Trp
445

ccttggatcc
tggcttcgece
atgttggctc
gtgaaaacgc
atccgatccce
atccacaggg
gtaaagctgt
gcgttggtag
atgataataa
aaacagagac

acgatacaga

Ala Pro

Asp Asp

Ala Asp

400

Asp Pro

415

Asp Ser

Asp Pro

tcttcataat
gaagacttcg
gaatttatcc
gatagaagct
tgacttcaaa
gattgagatc
taaaaagaat
cgatagttgt
gtgtaggaaa
agaaaacggt

caagaagaaa

60

120

180

240

300

360

420

480

540

600

660



cgtgccatcg
agaaagaagt
cccgatagtg
accgttaaaa
agtcccatcc
cctacaacaa
acaaaaccaa
cgtaaaagca
agaacagcaa
tcaaatgttt
cctcaagaga
gattcaccta
ttcacggagt
acaggccaag
gctcaacata
gcatcttcta
acaacggcta
tattcgtcca
ggtacttcaa
aataaccatc
tcactaaatt
gaaattaaca
actgctactg
atcagccaat
gatgctcaat
ttatcacaaa
cgccgccacce
cagcaacaac
gagattgaag

cttgaccaac

gaccgtacaa
ggaacatcgt
aagattataa
agttcgatga
cctgtgattg
atatcatcgt
agaagaccgg
caaagaaaaa
ctccgctaag
cagtagctcc
atatttactc
acttctcaaa
tcttcagtaa
gcatgattcc
cccctcacca
cgcattcgtc
ctcccagtac
acttggccaa
ccaataataa
ttcatcaaca
tccaacattc
actttgacgt
gtattcatgg
caaacgatgc
cacaggaata
gtcaacataa
agcatcagat
ttcatgatca
agctcgttgc

cgcagcaagc

ttcatgtccce
cgttgtcaat
aaagtttaag
attggagtac
tggtcttact
acctgggtca
taaaaaagct
gttacaacaa
tactgtgcag
atctgtgact
aactgatttc
cttcaactcg
acctttgcct
acttacattt
aaacatcaac
cccaaatatg
aaactctcac
ggagcctata
tgaccattct
acataatact
caatctatcg
atgtgctaat
actcaatata
gacgggctac
catttctaat
tcaaggagag
gcaaaatcaa
gcacaaccct
gaattcggag

tacgcataat

ttcagagtgce
aacgtacaca
aatgctctaa
agaacaaggt
caggaaattc
aggaatactt
gtcaagagta
gatatagaga
aattcgttga
tctaacctga
ttgccgaata
aactatttca
cacttcaaaa
tcccagaaac
agtaatctaa
agtataatga
aatatgaacg
caagatttca
aatgctaata
agtcatgcta
ccagtaaatc
gaccctcaat
gatcgttcaa
atggatcctc
gtattaaact
caacaccatc
cagcaacagc
ctacatgaga
tacaattatc

ccacaaatgc
22

gagccacgtt
cccatcegtt
aggaaagcgyg
ttaacttgcc
aatccttcaa
ccatggatgc
agactacaaa
gcaatagtgc
atttacagtt
attcaaactt
ctgcttctte
acgtgcaaaa
ataatcgaca
accaaacgag
tgtaccataa
cgtctgtaaa
cgatcagttc
ttgacatgaa
cttcatccgt
atgccatgat
agaacattag
gtggtggtcc
acatggagat
tgcatacaaa
ctgacttcaa
aacaacatat
aaatgcaaca
ttttaccttt
acctacagtt

tttgggatga

ctctttgaag
gaagtttaac
agaccttgaa
cattgatctt
tatcgttttg
caatacagta
acagctgaga
aaacacttcg
cgattcccaa
ggccctaacg
gcaacagatg
tgaaattgac
tgatgtggtt
ttctcaaagt
tgctggttct
gactcccatt
tgtgccactt
ccaaatattt
taatactaat
accttcgcat
tgcagtatgc
tctcattggt
cgctaatggt
gccagattat
cgaactgcga
gcagcagcaa
gcaacagcaa
gaaagaggaa
taataatgat

acctcacggc

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



ttttttcaat ga 2472

<210> 14
<211> 823
<212> PRT

<213> Kluyveromyces lactis
<400> 14
Met Lys His Glu Leu Gln Thr Pro Ile Glu Gly Val Asp Pro Leu Asp

1 5 10 15

Pro Leu His Asn Pro Asp Leu Trp Gln Pro Ser Pro Ser Phe Asp Asn
20 25 30

Met Met Ala Ser Pro Lys Thr Ser Pro Ile Gly Ser Gly Leu Ser His
35 40 45

Thr Pro Ala Ala His His Val Gly Ser Asn Leu Ser Ser Ser Asn Asn
50 55 60

Ser Glu Val Ser Tyr Asn Asn Ala Leu Ser Glu Asn Ala Ile Glu Ala
65 70 75 80

Leu Arg Arg Gln Gln Asp Gln Asn Lys Leu Ile His Leu Asp Pro Ile
85 90 95

Pro Asp Phe Lys Asp Lys Ser Glu Val Lys Pro Trp Leu Gln Lys Ile
100 105 110

Phe Tyr Pro Gln Gly Ile Glu Ile Val Ile Glu Arg Ser Asp Ser Met
115 120 125

Lys Ile Val Phe Lys Cys Lys Ala Val Lys Lys Asn Arg Asn Thr Ser
130 135 140

Ser Ile Ser Gly Cys Gly His Ser His Gly Val Gly Ser Asp Ser Cys
145 150 155 160

Asn Thr Asn Gly Lys Asn Ser Thr Lys Gly Asn Gly Ser Asn Asp Asn
165 170 175

Lys Cys Arg Lys Lys Gly Ile Gly Lys Gly Phe Ala Glu Cys Asp Gly
180 185 190

23



Leu

Gly

Pro

225

Arg

Leu

Leu

Glu

Cys

305

Pro

Ala

Ser

Gln

Pro

385

Ser

Leu

Glu

Gly

210

Tyr

Lys

Lys

Lys

Tyr

290

Asp

Thr

Asn

Lys

Gln

370

Leu

Asn

Ala

Thr

195

Asn

Asn

Lys

Phe

Glu

275

Arg

Cys

Thr

Thr

Thr

355

Asp

Ser

Val

Leu

Glu

Gly

Ser

Trp

Asn

260

Ser

Thr

Gly

Asn

Val

340

Thr

Ile

Thr

Ser

Thr
420

Thr

Ser

Cys

Asn

245

Pro

Gly

Arg

Leu

Ile

325

Thr

Lys

Glu

Val

Val

405

Pro

Glu

Asn

Pro

230

Ile

Asp

Asp

Phe

Thr

310

Ile

Lys

Gln

Ser

Gln

390

Ala

Gln

Asn

Asp

215

Phe

Val

Ser

Leu

Asn

295

Gln

Val

Pro

Leu

Asn

375

Asn

Pro

Glu

Gly

200

Thr

Arg

Val

Glu

Glu

280

Leu

Glu

Pro

Lys

Arg

360

Ser

Ser

Ser

Asn

Asn

Asp

Val

Val

Asp

265

Thr

Pro

Ile

Gly

Lys

345

Arg

Ala

Leu

Val

Ile
425

Asn

Lys

Arg

Asn

250

Tyr

Val

Ile

Gln

Ser

330

Thr

Lys

Asn

Asn

Thr

410

Tyr

24

Ser

Lys

Ala

235

Asn

Lys

Lys

Asp

Ser

315

Arg

Gly

Ser

Thr

Leu

395

Ser

Ser

Asn

Lys

220

Thr

Val

Lys

Lys

Leu

300

Phe

Asn

Lys

Thr

Ser

380

Gln

Asn

Thr

Ser

205

Arg

Phe

His

Phe

Phe

285

Ser

Asn

Thr

Lys

Lys

365

Arg

Phe

Leu

Asp

Thr

Ala

Ser

Thr

Lys

270

Asp

Pro

Ile

Ser

Ala

350

Lys

Thr

Asp

Asn

Phe
430

Val

Ile

Leu

His

255

Asn

Glu

Ile

Val

Met

335

Val

Lys

Ala

Ser

Ser

415

Leu

Gly

Gly

Lys

240

Pro

Ala

Leu

Pro

Leu

320

Asp

Lys

Leu

Thr

Gln

400

Asn

Pro



Asn

Asn

Phe

465

Thr

Ser

Leu

Asn

Pro

545

Tyr

Asn

Asn

Asn

Gln

625

Glu

Pro

Thr

Ser

450

Ser

Gly

Ser

Met

Met

530

Ser

Ser

Gln

Thr

Thr

610

His

Ile

Leu

Ala

435

Asn

Lys

Gln

Gln

Tyr

515

Ser

Thr

Ser

Ile

Ser

595

Ser

Ser

Asn

Ile

Ser

Tyr

Pro

Gly

Ser

500

His

Ile

Asn

Asn

Phe

580

Ser

His

Asn

Asn

Gly
660

Ser

Phe

Leu

Met

485

Ala

Asn

Met

Ser

Leu

565

Gly

Val

Ala

Leu

Phe

645

Thr

Gln

Asn

Pro

470

Ile

Gln

Ala

Thr

His

550

Ala

Thr

Asn

Asn

Ser

630

Asp

Ala

Gln

Val

455

His

Pro

His

Gly

Ser

535

Asn

Lys

Ser

Thr

Ala

615

Pro

Val

Thr

Met

440

Gln

Phe

Leu

Thr

Ser

520

Val

Met

Glu

Thr

Asn

600

Met

Val

Cys

Gly

Asp

Asn

Lys

Thr

Pro

505

Ala

Lys

Asn

Pro

Asn

585

Asn

Ile

Asn

Ala

Ile
665

Ser

Glu

Asn

Phe

490

His

Ser

Thr

Ala

Ile

570

Asn

Asn

Pro

Gln

Asn

650

His

25

Pro

Ile

Asn

475

Ser

Gln

Ser

Pro

Ile

555

Gln

Asn

His

Ser

Asn

635

Asp

Gly

Asn

Asp

460

Arg

Gln

Asn

Thr

Ile

540

Ser

Asp

Asp

Leu

His

620

Ile

Pro

Leu

Phe

445

Phe

His

Lys

Ile

His

525

Thr

Ser

Phe

His

His

605

Ser

Ser

Gln

Asn

Ser

Thr

Asp

His

Asn

510

Ser

Thr

Val

Ile

Ser

590

Gln

Leu

Ala

Cys

Ile
670

Asn

Glu

Val

Gln

495

Ser

Ser

Ala

Pro

Asp

575

Asn

Gln

Asn

Val

Gly

655

Asp

Phe

Phe

Val

480

Thr

Asn

Pro

Thr

Leu

560

Met

Ala

His

Phe

Cys

640

Gly

Arg



Ser

Gly

Gln

705

Leu

Met

Gln

Asn

Leu

785

Leu

Glu

Asn

Tyr

690

Glu

Ser

Gln

Gln

Pro

770

Val

Asp

Pro

<210>
<211>
<212>

Met

675

Met

Tyr

Gln

Gln

Met

755

Leu

Ala

Gln

His

15
2100
DNA

Glu

Asp

Ile

Ser

Gln

740

Gln

His

Asn

Pro

Gly
820

Ile

Pro

Ser

Gln

725

Arg

Gln

Glu

Ser

Gln

805

Phe

Ala

Leu

Asn

710

His

Arg

Gln

Ile

Glu

790

Gln

Phe

Asn

His

695

Val

Asn

His

Gln

Leu

775

Tyr

Ala

Gln

Gly

680

Thr

Leu

Gln

Gln

Gln

760

Pro

Asn

Thr

Ile

Lys

Asn

His

745

Gln

Leu

Tyr

His

Ser

Pro

Ser

Glu

730

Gln

Gln

Lys

His

Asn
810

Gln

Asp

Asp

715

Gln

Met

Gln

Glu

Leu

795

Pro

Ser

Tyr

700

Phe

His

Gln

Leu

Glu

780

Gln

Gln

Asn

685

Asp

Asn

His

Asn

His

765

Glu

Phe

Met

Asp

Ala

Glu

Gln

Gln

750

Asp

Ile

Asn

Leu

Ala

Gln

Leu

Gln

735

Gln

Gln

Glu

Asn

Trp
815

Thr

Ser

Arg

720

His

Gln

His

Glu

Asp

800

Asp

<213>

<400> 15
atggtctcag

gatgatacaa
acttatattc
ttacaaaaaa
aaagttgtct

acCaacaacaa

aaaaagatat
taaatgaaaa
atctagatcc
ttttctatcc
tcaaatgtaa

ctactaataa

Vanderwaltozyma polyspora

tatatggaac
taatactact
aataccagat
acaaggtgtg
agctgcaaaa

taataacaat

cctatagttc
aaaaataata
tttcaggata
gagctcgtta
agaggcaaag

gatgatgaaa
26

ctctctcaga
aaaatccaaa
cctctgaagt
tcgaaagatc
gttcaagatt

atgatgaaaa

acttaatcaa
acctagcgat
caagccctgg
ggataataca
accatctaaa

tagcgaaaat

60

120

180

240

300

360



aaagagacta
aaaccaaaga
acttattcaa
gatttatcgt
aataatgatg
ctacctctga
ttcgatgtgg
aaaaatttag
aaaaatgtaa
accactaccc
tcatcttcac
catagtcata
cataatcaca
tcattgactt
aacaagcctc
tttgaggata
ttatattcac
ccaaacccag
aaccaaattt
cattcttatc
aataacagta
aagaatgagt
tatgatccaa
aaaagtgcaa
ccattgacat
cctaaaagga
cctaacaatc
tttgaaagta

gatgataaag

atagcaacga
aaaagagagt
tgaaaagagg
tcaatcccga
tcgaagcaat
gccecttegtt
ttttaccaac
aaacaaattt
agtcaaaagc
aaaatttttt
caataacttc
gtcatagtca
caacacctcc
tctcaaagtt
tatataataa
ataacaacta
caattaccaa
acttatttcc
catcaccttt
tttccacaaa
atatttgtta
tcataggcac
tgcatttaat
ccaccggaaa
ttgacagtga
aacaaaatga
aagaagcatt
ttaacactac

gctcattatc

cgataaaaat
agtatcgaga
aaaatggaat
ttcaatagag
aaaaaaattc
agtggtttgt
aaatgactct
caaccaacag
aactaacttg
aactaatcgc
aaataatatt
tagtcattca
agttgaatct
aaccactgat
aaatcacaat
taatgagtat
tggaggaact
ttctcaatac
aaaagattca
taataactac
taacgatgaa
acagtcgttg
tcagaaattt
cgcggtttta
aggtaatcat
atcgggtaat
cccacaagtt
taataaagcc

gccctcaatt

agtaatgtta
tttaatacct
atcgtaatat
tataagaaat
gatgaattgg
gattgtgggt
ttaaatacaa
tctgtaaatg
aatatacatc
aatgcaaatt
cattcaaata
catactcata
ctagatttgt
ttagatgaaa
catcatcatc
aatgataatg
cctaagatgt
gaattacagc
ccatcacatt
aagaaatatt
tgtatcaaac
aattcactaa
atgaatacat
ataaaaaatg
ataactttag
tcaaatctct
ataagtgata
attaatggta

tgggagaaca

27

taaatgatgg
gtccattccg
taaacaataa
ttaaagaaag
aatataaagt
taacaagtga
atatcgtcga
ttaaaaaacc
aagaaaattt
ctcaccctca
tgcattccta
tgaatggtca
tgcagccaga
tcgatttcac
accaccatca
atataaactc
tggaaagtga
ataattacag
attcaaatat
caattacatt
tacacgatat
atgaacaagc
ctaacgatga
agttagattt
ataacatttc
ctgatctttc
tagacataac
acactaacac

cattcgatga

atatttagat
tataagagca
acattctcat
attaagatta
acgatcaaat
aattcaatca
tctatcaaat
aaaaaaattg
gttgaaaaag
gccaattccc
taatcatagt
tactcatacc
tactttcaat
tgatatattc
tcatcataat
ccattcatct
tacaatttca
ttattcaaat
ggattttacc
atgtgaaaat
acagccgatc
taaaggtgaa
taatgtcatt
aacgtctgta
atctagtcaa
aactctaata
taattacaat
ttcaatccaa

tattttgtaa

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



<210> 16

<211> 699
<212> PRT
<213>

<400> 16
Met Val Ser
1

Glu Leu Asn

Asn Lys Asn
35

Pro Asp Phe

Phe Tyr Pro
65

Lys Val Val

Leu Pro Ser

Glu Asn Asp
115

Lys Asn Ser
130

Lys Arg Val
145

Thr Tyr Ser

Lys His Ser

Lys Phe Lys
195

Glu

Gln

20

Pro

Gln

Gln

Phe

Lys

100

Glu

Asn

Val

Met

His

180

Glu

Lys

Asp

Lys

Asp

Gly

Lys

Thr

Asn

Val

Ser

Lys

165

Asp

Arg

Asp

Asp

Pro

Thr

Val

70

Cys

Thr

Ser

Ile

Arg

150

Arg

Leu

Leu

Ile

Thr

Ser

Ser

55

Glu

Lys

Thr

Glu

Asn

135

Phe

Gly

Ser

Arg

Vanderwaltozyma polyspora

Ile

Ile

Asp

40

Glu

Leu

Ala

Thr

Asn

120

Asp

Asn

Lys

Phe

Leu
200

Trp

Asn

25

Thr

Val

Val

Ala

Thr

105

Lys

Gly

Thr

Trp

Asn

185

Asn

Asn

10

Glu

Tyr

Lys

Ile

Lys

Asn

Glu

Tyr

Cys

Asn

170

Pro

Asn

28

Pro

Asn

Ile

Pro

Glu

75

Arg

Asn

Thr

Leu

Pro

155

Ile

Asp

Asp

Ile

Asn

His

Trp

Arg

Gly

Asn

Asn

Asp

140

Phe

Val

Ser

Val

Val

Thr

Leu

45

Leu

Ser

Lys

Asn

Ser

125

Lys

Arg

Ile

Ile

Glu
205

Pro

Thr
30

Asp

Gln

Asp

Gly

Asn

110

Asn

Pro

Ile

Leu

Glu

190

Ala

Leu

15

Lys

Pro

Lys

Asn

Ser

95

Asp

Asp

Lys

Arg

Asn

175

Tyr

Ile

Ser

Asn

Ile

Ile

Thr

80

Arg

Asp

Asp

Lys

Ala

160

Asn

Lys

Lys



Lys

Pro

225

Phe

Asp

Asn

Asn

Asn

305

Ser

Tyr

His

Glu

Ser

385

Asn

His

Asn

Phe

210

Ser

Asp

Leu

Val

Leu

290

Phe

Ser

Asn

Met

Ser

370

Lys

Lys

His

Asp

Asp

Leu

Val

Ser

Lys

275

Asn

Leu

Ser

His

Asn

355

Leu

Leu

Pro

His

Ile
435

Glu

Val

Val

Asn

260

Lys

Ile

Thr

Pro

Ser

340

Gly

Asp

Thr

Leu

Asn

420

Asn

Leu

Val

Leu

245

Lys

Pro

His

Asn

Ile

325

His

His

Leu

Thr

Tyr

405

Phe

Ser

Glu

Cys

230

Pro

Asn

Lys

Gln

Arg

310

Thr

Ser

Thr

Leu

Asp

390

Asn

Glu

His

Tyr

215

Asp

Thr

Leu

Lys

Glu

295

Asn

Ser

His

His

Gln

375

Leu

Lys

Asp

Ser

Lys

Cys

Asn

Glu

Leu

280

Asn

Ala

Asn

Ser

Thr

360

Pro

Asp

Asn

Asn

Ser
440

Val

Gly

Asp

Thr

265

Lys

Leu

Asn

Asn

His

345

His

Asp

Glu

His

Asn

425

Leu

Arg

Leu

Ser

250

Asn

Asn

Leu

Ser

Ile

330

Ser

Asn

Thr

Ile

Asn

410

Asn

Tyr

29

Ser

Thr

235

Leu

Phe

Val

Lys

His

315

His

His

His

Phe

Asp

395

His

Tyr

Ser

Asn

220

Ser

Asn

Asn

Lys

Lys

300

Pro

Ser

Ser

Thr

Asn

380

Phe

His

Asn

Pro

Leu

Glu

Thr

Gln

Ser

285

Thr

Gln

Asn

His

Thr

365

Ser

Thr

His

Glu

Ile
445

Pro

Ile

Asn

Gln

270

Lys

Thr

Pro

Met

Ser

350

Pro

Leu

Asp

His

Tyr

430

Thr

Leu

Gln

Ile

255

Ser

Ala

Thr

Ile

His

335

His

Pro

Thr

Ile

His

415

Asn

Asn

Ser

Ser

240

Val

Val

Thr

Gln

Pro

320

Ser

Thr

Val

Phe

Phe

400

His

Asp

Gly



Gly

Leu

465

Asn

Met

Tyr

Asp

Ile

545

Tyr

Asp

Asn

Asn

Gln

625

Pro

Thr

Gly

Thr

450

Phe

Gln

Asp

Ser

Glu

530

Gly

Asp

Asn

Glu

His

610

Asn

Asn

Asn

Asn

Pro

Pro

Ile

Phe

Ile

515

Cys

Thr

Pro

Val

Leu

595

Ile

Glu

Asn

Tyr

Thr

Lys

Ser

Ser

Thr

500

Thr

Ile

Gln

Met

Ile

580

Asp

Thr

Ser

Gln

Asn

660

Asn

Met

Gln

Ser

485

His

Leu

Lys

Ser

His

565

Lys

Leu

Leu

Gly

Glu

645

Phe

Thr

Leu

Tyr

470

Pro

Ser

Cys

Leu

Leu

550

Leu

Ser

Thr

Asp

Asn

630

Ala

Glu

Ser

Glu

455

Glu

Leu

Tyr

Glu

His

535

Asn

Ile

Ala

Ser

Asn

615

Ser

Phe

Ser

Ile

Ser

Leu

Lys

Leu

Asn

520

Asp

Ser

Gln

Thr

Val

600

Ile

Asn

Pro

Ile

Gln

Asp

Gln

Asp

Ser

505

Asn

Ile

Leu

Lys

Thr

585

Pro

Ser

Leu

Gln

Asn

665

Asp

Thr

His

Ser

490

Thr

Asn

Gln

Asn

Phe

570

Gly

Leu

Ser

Ser

Val

650

Thr

Asp
30

Ile

Asn

475

Pro

Asn

Ser

Pro

Glu

555

Met

Asn

Thr

Ser

Asp

635

Ile

Thr

Lys

Ser

460

Tyr

Ser

Asn

Asn

Ile

540

Gln

Asn

Ala

Phe

Gln

620

Leu

Ser

Asn

Gly

Pro

Ser

His

Asn

Ile

525

Lys

Ala

Thr

Val

Asp

605

Pro

Ser

Asp

Lys

Ser

Asn

Tyr

Tyr

Tyr

510

Cys

Asn

Lys

Ser

Leu

590

Ser

Lys

Thr

Ile

Ala

670

Leu

Pro

Ser

Ser

495

Lys

Tyr

Glu

Gly

Asn

575

Ile

Glu

Arg

Leu

Asp

655

Ile

Ser

Asp

Asn

480

Asn

Lys

Asn

Phe

Glu

560

Asp

Lys

Gly

Lys

Ile

640

Ile

Asn

Pro



675

680

Ser Ile Trp Glu Asn Thr Phe Asp Asp Ile Leu

690

<210> 17
<211>
<212>
<213>

DNA
<400> 17

atggatcagt
gactttctac
acgagcaaca
acggccagtc
tcgcagaaca
aagccgtggce
gacaacatca
caagccggtt
aagagggtac
ttccgggtac
aatggacact
aattacctgc
aggactcgtt
caagaaattg
gacaagacag
acggctctca
gcacgctctg
cctcattctg
tgggacccaa
cgacctttgc
cccgggegceg
ctcgcgeccgg

acagaggcac

1563

cagcattaga
tggcggagga
cagagagcag
tgaataacat
agctgattca
ttcagaagat
aggtagtgtt
gcgggtcget
aacaggcaaa
gcgcgacata
cacatccttt
gtgagaatga
tcaaccttcc
agagttttaa
tgagcaagcc
gtcgaaattc
gacaagagcc
gcatgacggg
acacgctcac
ctcggacaaa
accagccttg
tatgcgaacc

atatgaactg

695

Lachancea thermotolerans

cgcgttccat
ctcgccgcetce
cgggccagat
gctgagtgaa
cttggatccc
tttctatccc
caagtgcaag
gccggaagaa
caagaaaaag
ttcgctgaag
gaagttcaac
agactgggac
tacacaacca
cattgtcctt
acgccacaaa
aacgcctctc
acagcgtatc
gttatcgccg
cagccagtcc
gcaggacccc
gaacgcttcc
cagccacaca

cgatgcaatg

ggagaactaa
tcgacagtag
ttcacaaacg
aacgcgcttg
atacccgatt
caaggtatcg
gcgtcgaaaa
aaggaaaacc
aggtccgtat
cgcaagaagt
gccgatagcg
gccgttaaga
caaccgatcc
cctacgtcgg
tccacgcgcea
ggatttttgg
aagcaggaga
atgcaaaact
gaggagattg
atttttgaga
aaaaacttca
agcaatgccc
gacgctggct

31

685

tacagacgtc
atacagtggg
gcacccctag
agtccatcaa
tccaggatcg
agattgtgat
ggggcagggc
ccgagagccc
ctccgtataa
ggaacatcgt
acgactacaa
agttcgatga
cctgtgactg
actctctcge
agggcaataa
acaagtcacc
gcaccggcgce
ttgatacatc
actttacaga
agccccaaac
tggacgacct
actgcattct

cacagcatga

gccgtcactg
aacaggcacg
ctggaatgac
ccggcagcga
taacgaaatc
cgagcgttcet
ctctcgcaag
gctggcggtg
cacatgcccg
ggttatgaat
aaagttcaaa
gctggagtge
tggacttacg
aaattcaacc
gcagatggcc
gtctcaatcg
cccccaggaa
tatgtcagga
cttgtttctt
gcttaacagt
gcaatttcaa
tccgtcatcg

gtttccccat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



cacagggtcc aacagcaaga cccaagcatg ctgcatagct ccccggctaa cggaatgctg 1440

agctcggacc ttggcaacat gcacctcacg ggtcagcaga tgcaagtgcc gcatcctgac 1500
ccaggactcc cctgggaacc acaacacagc aacgaccctc atggatatag taatgacttc 1560
tag 1563
<210> 18

<211> 520

<212> PRT

<213> Lachancea thermotolerans
<400> 18

Met Asp Gln Ser Ala Leu Asp Ala Phe His Gly Glu Leu Ile Gln Thr
1 5 10 15

Ser Pro Ser Leu Asp Phe Leu Leu Ala Glu Asp Ser Pro Leu Ser Thr
20 25 30

Val Asp Thr Val Gly Thr Gly Thr Thr Ser Asn Thr Glu Ser Ser Gly
35 40 45

Pro Asp Phe Thr Asn Gly Thr Pro Ser Trp Asn Asp Thr Ala Ser Leu

Asn Asn Met Leu Ser Glu Asn Ala Leu Glu Ser Ile Asn Arg Gln Arg
65 70 75 80

Ser Gln Asn Lys Leu Ile His Leu Asp Pro Ile Pro Asp Phe Gln Asp
85 90 95

Arg Asn Glu Ile Lys Pro Trp Leu Gln Lys Ile Phe Tyr Pro Gln Gly
100 105 110

Ile Glu Ile Val Ile Glu Arg Ser Asp Asn Ile Lys Val Val Phe Lys
115 120 125

Cys Lys Ala Ser Lys Arg Gly Arg Ala Ser Arg Lys Gln Ala Gly Cys
130 135 140

Gly Ser Leu Pro Glu Glu Lys Glu Asn Pro Glu Ser Pro Leu Ala Val
145 150 155 160

Lys Arg Val Gln Gln Ala Asn Lys Lys Lys Arg Ser Val Ser Pro Tyr
165 170 175

32



Asn

Lys

Phe

Glu

225

Arg

Cys

Ser

His

Arg

305

Ala

Ala

Asn

Gln

Arg

385

Pro

Thr

Trp

Asn

210

Asn

Thr

Gly

Asp

Lys

290

Asn

Arg

Pro

Phe

Ser

370

Thr

Gly

Cys

Asn

195

Ala

Glu

Arg

Leu

Ser

275

Ser

Ser

Ser

Gln

Asp

355

Glu

Lys

Arg

Pro

180

Ile

Asp

Asp

Phe

Thr

260

Leu

Thr

Thr

Gly

Glu

340

Thr

Glu

Gln

Asp

Phe

Val

Ser

Trp

Asn

245

Gln

Ala

Arg

Pro

Gln

325

Pro

Ser

Ile

Asp

Gln
405

Arg

Val

Asp

Asp

230

Leu

Glu

Asn

Lys

Leu

310

Glu

His

Met

Asp

Pro

390

Pro

Val

Met

Asp

215

Ala

Pro

Ile

Ser

Gly

295

Gly

Pro

Ser

Ser

Phe

375

Ile

Trp

Arg

Asn

200

Tyr

Val

Thr

Glu

Thr

280

Asn

Phe

Gln

Gly

Gly

360

Thr

Phe

Asn

Ala

185

Asn

Lys

Lys

Gln

Ser

265

Asp

Lys

Leu

Arg

Met

345

Trp

Asp

Glu

Ala

Thr

Gly

Lys

Lys

Pro

250

Phe

Lys

Gln

Asp

Ile

330

Thr

Asp

Leu

Lys

Ser
410

33

Tyr

His

Phe

Phe

235

Gln

Asn

Thr

Met

Lys

315

Lys

Gly

Pro

Phe

Pro

395

Lys

Ser

Ser

Lys

220

Asp

Pro

Ile

Val

Ala

300

Ser

Gln

Leu

Asn

Leu

380

Gln

Asn

Leu

His

205

Asn

Glu

Ile

Val

Ser

285

Thr

Pro

Glu

Ser

Thr

365

Arg

Thr

Phe

Lys

190

Pro

Tyr

Leu

Pro

Leu

270

Lys

Ala

Ser

Ser

Pro

350

Leu

Pro

Leu

Met

Arg

Leu

Leu

Glu

Cys

255

Pro

Pro

Leu

Gln

Thr

335

Met

Thr

Leu

Asn

Asp
415

Lys

Lys

Arg

Cys

240

Asp

Thr

Arg

Ser

Ser

320

Gly

Gln

Ser

Pro

Ser

400

Asp



Leu

Ala

Ala

Gln

465

Ser

Pro

Pro

Gln

His

Met

450

Gln

Ser

His

His

Phe

Cys

435

Asp

Asp

Asp

Pro

Gly

Gln

420

Ile

Ala

Pro

Leu

Asp

500

Tyr

Leu

Leu

Gly

Ser

Gly

485

Pro

Ser

Ala

Pro

Ser

Met

470

Asn

Gly

Asn

Pro

Ser

Gln

455

Leu

Met

Leu

Asp

Val

Ser

440

His

His

His

Pro

Phe

Cys

425

Thr

Glu

Ser

Leu

Trp
505

Glu

Glu

Phe

Ser

Thr

490

Glu

Pro

Ala

Pro

Pro

475

Gly

Pro

Ser

His

His

460

Ala

Gln

Gln

His

Met

445

His

Asn

Gln

His

Thr

430

Asn

Arg

Gly

Met

Ser
510

Ser

Cys

Val

Met

Gln

495

Asn

Asn

Asp

Gln

Leu

480

Val

Asp

515

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

19
1818
DNA

<400> 19

atgactgtct
tttacaaaca
atccatgttg
aagagcaaag
ttcaagatac
gaaaatcatg
ttgtttaacc
acatctgcag
tttattccat
gctctgtcga
aaaatgcttg

aatgttaaaa

caattaattt
aggatgatat
taattgcaag
agacagcaga
gagctaacta
atcatgaatt
accataaaac
cattaacaaa
catcaacgga
ttgatgagtt
acacctatga

ggagaaagac

520

Debaromyces hanseii

acagcattca
aaaaccttgg
atcagatgca
gaaattaagt
ctctataaga
agataatttt
taatgaatcc
tccttcgaaa
aatggtttca
gaaggatacg
ggaacaaaaa

taaaagagag

ttaagtgacc
ttacaaaact
aataagattg
ttaggttcta
aaccatgtgt
ggtttaatgc
ggactccttt
agtaatacat
ccaaatgaag
gtcacgtcta
agtaagaaga

actatctcag
34

taggtctcga
atctattgca
tatttagatg
gacgccaaat
ggactttggt
agcaaagtaa
cactgggatc
cttcggacgt
cacatgataa
aagataatag
ggaaagtacc

tccatgatga

ttcacaacga
taagaaagga
taagtcagat
ctcatgccca
tgttatgaat
gcttgcgtat
cgatgattct
attcagctca
ccataaccta
cgatagtgaa
taaaggacat

agaccaagaa

60

120

180

240

300

360

420

480

540

600

660

720



tcccgacaag
ttaatttcga
attaaatcgt
aatcaacaaa
ttacattccc
acagattata
catcttccaa
agtacaggtc
caaatgcagt
cagaaccagc
gtgaataatt
aattccaata
aatgtattca
ttcaaacaaa
agcttaaata
actgttaatt
aataattcga
aatccacaaa
aatgataatg
<210> 20

<211> 605
<212> PRT
<213>

<400> 20

ataaatcgag
acacaattat
ttttttcacg
aaatggtact
atgcaaacac
caagtgctac
atatgtcgtt
catcaaattc
tgctgcaaat
ttccgetttce
tcaatacgaa
ccaatacaac
ataataacat
acagttcatt
caaatcaaaa
atggtggttt
ccaacggagc

attctacaac

gatggtag

caaagaggta
taacaaccaa
ctttataaaa
caacaattgg
taatttaatt
cccaaataat
gggatcatct
caatgcaaac
tcaaaaccaa
acctaattcg
cttaaattca
cctcaacccg
gaacctgaca
aaacccaatt
ttctggctca
atcatcgcca
attttataac

atcgaatact

Debaromyces hanseii

gtcggtgatc
aacttcaccg
gactataaag
tttaacaccc
ccactatctc
agcaataacc
ctaataacaa
aataattata
aatcaacaat
ctagcaaata
aacacgtcat
tcccacctat
gcatctagta
aacaataaca
atatctaact
aataataata
aaagaaatgc

tctggtgctc

ttagagagca
ataaggaaaa
gtattatcaa
ctaatcctgc
ccttattaaa
agtcgataga
atgttggagc
acaattttat
taccttcatt
actccaccgc
cattaatccc
taaagtcatc
acttacttag
tagccctgte
ccaatacact
tcattaaccc
aatctggaaa

ttaatcatat

agttaattta
gtcaatgatg
taccgtagca
tcaaactaac
cgatacagat
taatttgaca
tgcatgtaat
tgttccgccg
caacactatt
ttcattgttt
acctataaac
caataagaat
tcgaaacgaa
aaacacaata
gaataattat
aaatatccag
tacaagtaac

tgcaagcttg

Met Thr Val Ser Ile Asn Leu Gln His Ser Leu Ser Asp Leu Gly Leu

1

5

10

15

Asp Ser Gln Arg Phe Thr Asn Lys Asp Asp Ile Lys Pro Trp Leu Gln

20

25

30

Asn Tyr Leu Leu His Lys Lys Gly Ile His Val Val Ile Ala Arg Ser

35

40

35

45

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1818



Asp

Thr

65

Phe

Val

Met

Glu

Leu

145

Phe

Asn

Ser

Gln

Arg

225

Ser

Gln

Thr

Ala

50

Ala

Lys

Val

Gln

Ser

130

Thr

Ile

His

Lys

Lys

210

Lys

Arg

Val

Asp

Asn

Glu

Ile

Met

Gln

115

Asn

Pro

Asn

Asp

195

Ser

Thr

Gln

Asn

Lys
275

Lys

Lys

Arg

Asn

100

Ser

Leu

Pro

Ser

Leu

180

Asn

Lys

Lys

Asp

Leu

260

Glu

Ile

Leu

Ala

85

Glu

Lys

Leu

Ser

Ser

165

Ala

Ser

Lys

Arg

Lys

245

Leu

Lys

Val

Ser

70

Asn

Asn

Leu

Ser

Lys

150

Thr

Ser

Asp

Arg

Glu

230

Ser

Ile

Ser

Phe

55

Leu

Tyr

His

Ala

Ser

135

Ser

Glu

Ser

Ser

Lys

215

Thr

Ser

Ser

Met

Arg

Gly

Ser

Asp

Tyr

120

Gly

Asn

Met

Ile

Glu

200

Val

Ile

Lys

Asn

Met
280

Cys

Ser

Ile

His

105

Leu

Ser

Thr

Val

Asp

185

Lys

Pro

Ser

Glu

Thr

265

Ile

Lys

Arg

Arg

90

Glu

Phe

Asp

Ser

Ser

170

Glu

Met

Lys

Val

Val

250

Ile

Lys

36

Ser

Arg

75

Asn

Leu

Asn

Asp

Ser

155

Pro

Leu

Leu

Gly

His

235

Val

Ile

Ser

Asp

60

Gln

His

Asp

His

Ser

140

Asp

Asn

Lys

Asp

His

220

Asp

Gly

Asn

Phe

Lys

Ile

Val

Asn

His

125

Thr

Val

Glu

Asp

Thr

205

Asn

Glu

Asp

Asn

Phe
285

Ser

Ser

Trp

Phe

110

Lys

Ser

Phe

Ala

Thr

190

Tyr

Val

Asp

Leu

Gln

270

Ser

Lys

Cys

Thr

95

Gly

Thr

Ala

Ser

His

175

Val

Glu

Lys

Gln

Arg

255

Asn

Arg

Glu

Pro

80

Leu

Leu

Asn

Ala

Ser

160

Asp

Thr

Glu

Arg

Glu

240

Glu

Phe

Phe



Ile

Met

305

Leu

Asn

Asn

Ser

Ser

385

Gln

Phe

Asn

Asn

Asn

465

Asn

Ser

Asn

Lys

290

Val

His

Asp

Gln

Ser

370

Asn

Met

Asn

Asn

Ser

450

Thr

Val

Arg

Ile

Asp

Leu

Ser

Thr

Ser

355

Leu

Ser

Gln

Thr

Ser

435

Asn

Thr

Phe

Asn

Ala
515

Tyr

Asn

His

Asp

340

Ile

Ile

Asn

Leu

Ile

420

Thr

Thr

Leu

Asn

Glu

500

Ser

Lys

Asn

Ala

325

Thr

Asp

Thr

Ala

Ser

405

Gln

Ala

Ser

Asn

Asn

485

Phe

Ser

Gly

Trp

310

Asn

Asp

Asn

Asn

Asn

390

Gln

Asn

Ser

Ser

Pro

470

Asn

Lys

Asn

Ile

295

Phe

Thr

Tyr

Leu

Val

375

Asn

Ile

Gln

Leu

Leu

455

Ser

Met

Gln

Thr

Ile

Asn

Asn

Thr

Thr

360

Gly

Asn

Gln

Leu

Phe

440

Ile

His

Asn

Asn

Ile
520

Asn

Thr

Leu

Ser

345

His

Ala

Tyr

Asn

Pro

425

Val

Pro

Leu

Ser

Ser

505

Ser

Thr

Pro

Ile

330

Ala

Leu

Ala

Asn

Gln

410

Leu

Asn

Pro

Leu

Thr

490

Ser

Leu

37

Val

Asn

315

Pro

Thr

Pro

Cys

Asn

395

Asn

Ser

Asn

Ile

Lys

475

Ala

Leu

Asn

Ala

300

Pro

Leu

Pro

Asn

Asn

380

Phe

Gln

Pro

Phe

Asn

460

Ser

Ser

Asn

Thr

Asn

Ala

Ser

Asn

Met

365

Ser

Ile

Gln

Asn

Asn

445

Asn

Ser

Ser

Pro

Asn
525

Gln

Gln

Pro

Asn

350

Ser

Thr

Val

Leu

Ser

430

Thr

Ser

Asn

Asn

Ile

510

Gln

Gln

Thr

Leu

335

Ser

Leu

Gly

Pro

Pro

415

Leu

Asn

Asn

Lys

Leu

495

Asn

Asn

Lys

Asn

320

Leu

Asn

Gly

Pro

Pro

400

Ser

Ala

Leu

Thr

Asn

480

Leu

Asn

Ser



Gly

Gly

545

Asn

Asn

Ala

Ser

530

Gly

Asn

Thr

Leu

Ile

Leu

Ser

Ser

Asn

Ser

Ser

Thr

Asn

580

His

Asn

Ser

Asn

565

Asn

Ile

Ser

Pro

550

Gly

Pro

Ala

Asn

535

Asn

Ala

Gln

Ser

Thr

Asn

Phe

Asn

Leu

Ser

Asn

Tyr

Ser

585

Asn

Asn

Ile

Asn

570

Thr

Asp

Asn

Ile

555

Lys

Thr

Asn

Tyr

540

Asn

Glu

Ser

Gly

Thr

Pro

Met

Asn

Trp

Val

Asn

Gln

Thr
590

595

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

21
2082
DNA

<400> 21
atggagggat

aatacggcct
aacgaaaatc
tttaaggatc
gaatctgcag
gatccagtgc
tatcctcaag
tgcaaagctg
caggaccaag
tccaacttta
aagccaaaga
acttattcat
ccgctaaagt
gacaatgatc
ttacccattc

tttaacgttg

tcaacccggg
ccttcgtata
acagagatgt
cgtcctecccce
aacatggtca
ccaactttaa
gtatagagct
ccaaaagggg
aagaggataa
tagcatcgag
agaagaggtg
tgaagaggaa
tcaaccctga
tggatgcgat
cgacagctac

ttttgcctac

600

Saccharomyces bayanus

ccacatagaa
tccgetgecce
agatccaccc
aaatggcgat
tcaatcagaa
agataaagcc
tgtgatagaa
aagaaacaca
gctgcaggtc
taatggtgct
tgtctcaagg
aagatggagt
ttctgaagaa
caagaaattt
aataccttgc

taacagcaag

cacctgtctc
aaagctaccg
gctgtgccgt
ttccatattc
aagctgaatc
gacatcaagc
agatcggata
aggaggaaaa
aatgacgacg
cgatcgtcac
ttcaataact
attgtagtaa
tacaaaaaat
gatgagctag
gactgtggtc

tcatcctcgt
38

605

ccattgactc
gtgagtttgt
cttccatggt
atacatctgce
agaataattt
cttggttaca
cctttaaagt
gaaaggataa
aattcgaaaa
ccgaactaac
gccccttecag
tgaatagcaa
ttaaagaaaa
aatatagaac
taacaaatga

ctgcatcatc

Asn Tyr

Ile Gln

560

Ser
575

Gly

Ser Gly

cactgacaat
gaacaatcac
gtctctaaat
atcccccacg
ggttcatcta
aaaaatcttc
tgttttcaaa
gtctaacgaa
tacaagtagt
gtcttccggg
agtacgagcc
tcattcacat
attaaggaag
gttggccaat
aatccaaagt

ttcaagtgta

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



tcgtcagtgt
aacattggta
gatacactct
aagacgggca
gatccattca
gttaccaatt
agtgggacca
ttttctccat
cattctccat
gctcatcata
aatagttcgc
aacaatgccg
actgacctga
atctttgacg
tttcaacatg
tatgggccgce
agtcacgacc
gcacacgaaa
atggtcaatg
<210> 22

<211> 693
<212> PRT
<213>

<400> 22

ctctcgatcc
atatcaatac
tgaaaagaac
ccccaacatc
atttgaacga
taaatgagat
ctcatccacg
taactacaaa
atttgaattc
ttccagatca
aagagcagaa
ccaatacttc
gcaactcact
agttaaagtt
aaaaccataa
agcagcagca
accacgatca
cacttgaaat

gcgaattgaa

ttcgagtgcc
taacaatata
gaccatgcaa
ttcacagcat
aatattacca
cgattttaca
acaggtcttt
cacaaataat
ggaaggcgat
cacgcatttg
cgagtacatc
gaacgatatt
tctcaaacag
catacaacat
tcatctaatg
gcaacaacaa
tcatcacaac
aatgggaaat

atacgtgaaa

Saccharomyces bayanus

tccaaaagac
aggaaaccaa
aatttcctca
tcatctacag
ctaccgacat
aacatattca
gaccaattgg
gaatttgaag
ttcagccaaa
gaaaatcaag
ttgcaatatt
tcacattcat
gaaactttga
aacccacacg
tcgaatgaac
caacaacaac
cagcatgaag
acactattgg

cgagaagatt

catgcttacc
gaagccaatc
ctacgaagtc
cattttctgg
ccgattttaa
ctaaaccgtc
atgattgttc
tagagtcgga
ttctcaataa
atattattga
tgacacactt
taaacatcca
tagataaccc
gtgctcacca
ctcaaatacg
aacaacatga
aagtacgaaa
aggaattcaa

aa

ccctgtaaat
caagaataaa
cagactacat
atatattgac
gccaaatact
acatcctcat
ctcgatactc
tgatttcgtt
tgcttccecct
taggtttgcc
cgatgccgca
ccataatatt
ttcgactaga
ccctgtagaa
acaccagcaa
atacccccat
agaggtacaa

tgacattaag

Met Glu Gly Phe Asn Pro Gly His Ile Glu His Leu Ser Pro Ile Asp

1

5

10

15

Ser Thr Asp Asn Asn Thr Ala Ser Phe Val Tyr Pro Leu Pro Lys Ala

20

25

30

Thr Gly Glu Phe Val Asn Asn His Asn Glu Asn His Arg Asp Val Asp

35

40

39

45

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2082



Pro

Ser

65

Glu

Leu

Lys

Ile

Lys

145

Gln

Asn

Ser

Ser

Lys

225

Pro

Lys

Leu

Pro

50

Ser

Ser

Val

Pro

Glu

130

Arg

Asp

Thr

Pro

Arg

210

Arg

Leu

Leu

Glu

Ala

Pro

Ala

His

Trp

115

Arg

Gly

Gln

Ser

Glu

195

Phe

Lys

Lys

Arg

Tyr
275

Val

Asn

Glu

Leu

100

Leu

Ser

Arg

Glu

Ser

180

Leu

Asn

Arg

Phe

Lys

260

Arg

Pro

Gly

His

85

Asp

Gln

Asp

Asn

Glu

165

Ser

Thr

Asn

Trp

Asn

245

Asp

Thr

Ser

Asp

70

Gly

Pro

Lys

Thr

Thr

150

Asp

Asn

Ser

Cys

Ser

230

Pro

Asn

Leu

Ser

55

Phe

His

Val

Ile

Phe

135

Arg

Lys

Phe

Ser

Pro

215

Ile

Asp

Asp

Ala

Met

His

Gln

Pro

Phe

120

Lys

Arg

Leu

Ile

Gly

200

Phe

Val

Ser

Leu

Asn
280

Val

Ile

Ser

Asn

105

Tyr

Val

Lys

Gln

Ala

185

Lys

Arg

Val

Glu

Asp

265

Leu

Ser

His

Glu

90

Phe

Pro

Val

Arg

Val

170

Ser

Pro

Val

Met

Glu

250

Ala

Pro

40

Leu

Thr

75

Lys

Lys

Gln

Phe

Lys

155

Asn

Ser

Lys

Arg

Asn

235

Tyr

Ile

Ile

Asn

60

Ser

Leu

Asp

Gly

Lys

140

Asp

Asp

Asn

Lys

Ala

220

Ser

Lys

Lys

Pro

Phe

Ala

Asn

Lys

Ile

125

Lys

Asp

Gly

Lys

205

Thr

Asn

Lys

Lys

Thr
285

Lys

Ser

Gln

Ala

110

Glu

Lys

Ser

Glu

Ala

190

Arg

Tyr

His

Phe

Phe

270

Ala

Asp

Pro

Asn

95

Asp

Leu

Ala

Asn

Phe

175

Arg

Cys

Ser

Ser

Lys

255

Asp

Thr

Pro

Thr

80

Asn

Ile

Val

Ala

Glu

160

Glu

Ser

Val

Leu

His

240

Glu

Glu

Ile



Pro

Leu

305

Ser

Pro

Pro

Met

Pro

385

Asp

Lys

Phe

Val

Thr

465

His

Asn

Gln

Cys

290

Pro

Ser

Pro

Arg

Gln

370

Thr

Pro

Pro

Thr

Phe

450

Thr

Ser

Ala

Asp

Asp

Thr

Val

Val

Ser

355

Asn

Ser

Phe

Asn

Lys

435

Asp

Asn

Pro

Ser

Ile
515

Cys

Asn

Ser

Asn

340

Gln

Phe

Ser

Asn

Thr

420

Pro

Gln

Thr

Tyr

Pro

500

Ile

Gly

Ser

Leu

325

Asn

Ser

Leu

Gln

Leu

405

Val

Ser

Leu

Asn

Leu

485

Ala

Asp

Leu

Lys

310

Asp

Ile

Lys

Thr

His

390

Asn

Thr

His

Asp

Asn

470

Asn

His

Arg

Thr

295

Ser

Pro

Gly

Asn

Thr

375

Ser

Glu

Asn

Pro

Asp

455

Glu

Ser

His

Phe

Asn

Ser

Ser

Asn

Lys

360

Lys

Ser

Ile

Leu

His

440

Cys

Phe

Glu

Ile

Ala
520

Glu

Ser

Ser

Ile

345

Asp

Ser

Thr

Leu

Asn

425

Ser

Ser

Glu

Gly

Pro

505

Asn

Ile

Ser

Ala

330

Asn

Thr

Arg

Ala

Pro

410

Glu

Gly

Ser

Val

Asp

490

Asp

Ser

41

Gln

Ala

315

Ser

Thr

Leu

Leu

Phe

395

Leu

Ile

Thr

Ile

Glu

475

Phe

His

Ser

Ser

300

Ser

Lys

Asn

Leu

His

380

Ser

Pro

Asp

Thr

Leu

460

Ser

Ser

Thr

Gln

Phe

Ser

Arg

Asn

Lys

365

Lys

Gly

Thr

Phe

His

445

Phe

Asp

Gln

His

Glu
525

Asn

Ser

Pro

Ile

350

Arg

Thr

Tyr

Ser

Thr

430

Pro

Ser

Asp

Ile

Leu

510

Gln

Val

Ser

Cys

335

Arg

Thr

Gly

Ile

Asp

415

Asn

Arg

Pro

Phe

Leu

495

Glu

Asn

Val

Val

320

Leu

Lys

Thr

Thr

Asp

400

Phe

Ile

Gln

Leu

Val

480

Asn

Asn

Glu



Ile
530

Tyr Leu

Asn Thr Ser

545

Thr Asp Leu

Pro Ser Thr

Ala
595

His Gly

Met
610

Leu Ser

Gln
625

Gln Gln

Ser His Asp

Lys Glu Val

Glu Glu

675

Leu

Val Lys

690

Arg

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

23
2013
DNA
Sacc

<400> 23
atgagtcgac

acctcatccg

acatcagtgg

actgctgccc

Gln Thr His

535

Tyr Leu

Ile
550

Asn Asp Ser His

Asn Ser Leu Leu

565

Ser

Arg Ile Phe Glu

580

Asp

Val Glu

600

His His Pro

Glu Gln

615

Asn Pro Ile

Gln Gln Gln

630

Gln Gln

His His His

645

His Asp

Gln His Glu Thr

660

Ala

Phe Asn Asp Ile Lys

680

Glu Asp

haromyces castelli

agaataacaa ttgcattgac
tctcatctgce ttcttcaaca
gaaaccactg ctcgccatcc

ccaatacaga taagatacaa

Phe Asp Ala

Asn
555

Ser Leu

Gln
570

Lys Glu

Leu Phe

585

Lys

Phe Gln His

Arg His Gln

Gln Gln Gln

635

Asn Gln

650

His

Leu Glu Ile

665

Met Val Asn

ccgacaacga

acaacgtcgc

atcctcaaga

ttgaatctaa
42

Ala
540

Asn Asn

Ile His His

Thr Leu Ile

His
590

Ile Gln

Glu Asn His

605

Gln
620

Tyr Gly

His Glu Tyr

His Glu Glu

Met Asn

670

Gly

Glu
685

Gly Leu

cggacgccat
cctcatcatc
accatccgga

tgttccccag

Ala Ala

Ile
560

Asn

Asp Asn

575

Asn Pro

Asn His
Gln

Pro

His
640

Pro

Val
655

Arg

Thr Leu

Lys Tyr

gctggaggaa
gtcctcctcce
tgcatccgca

taatcaaaca

60

120

180

240



tactctctag
gcaccaccgc
atcgcattga
gataaggcag
gtcattgaaa
agaagttcca
aatgttaatc
tgtcccttta
ataaataaca
tttaaattga
gaatataaga
ttaactaacg
agtaatgata
ttaatttcaa
aatgataaga
aataacggca
aattcaatga
gattttgcac
attttcaata
atgcatattc
gatactgcca
cttcgaaatc
acaacgcagg
gcaaacgaac
aacgctttat
acttccaatg
caattttggc
cagataactg

atagagttga

tgatgggccc
cagcacaaac
atcaagacca
atattaaacc
gatcggataa
ataaggataa
atgtcttgtt
gaattagagc
cacattctca
aattgaggga
caaggaaaaa
aaattcaaag
ccgcaacagce
caagcaatgg
gaaataagga
cagcaccagc
cagatttctt
catttaattt
aaccaacaac
acgaccaaca
gtttaacaag
catccaacac
aaaacaacgt
tggatgtttt
taaagattaa
aacataatcc
aaaataatat
acaatacaac

ataatacttc

ggagaccaaa
agaggataac
aaataccttg
ttggttacag
tacaaaagta
gaatcaagct
gaagaagaag
aacgtattca
tccattgaaa
agacggtgat
tctgcccatt
ttttaacata
aacatctagt
tggcaacaac
aaatcttttg
cataccgact
agatgaccca
ggaagcagta
tttacaacaa
aacaccatat
attccaatct
aacaaactca
gatacccaat
caaaatggtg
ttcaacgaca
atacatgttc
taccaacaac
aaacactaat

gaaaaagtac

caaccgagaa
tcggtcacat
attcatttgg
aagatattct
atctttaaat
tctgcctcegg
aagaaaagat
ttaaagagga
tttaacccgg
ttggaagcca
caatcatcta
gtcttacctt
cgtccgatta
aataacgtgc
aaaaagacaa
aatagggtta
tttaattcct
actaatctta
gatgatggac
gctgcagata
ccaatgcatg
gaaatgttag
aatggtaata
gatggtgaat
ggaaggcatg
catgcatccc
gactcgataa
tcaaacatac

gatgaccaca

43

cgtccaaaca
tcgcaccaga
atccagtgcc
acccgcaagg
gtaaagctgc
atcccaccgt
ccgtttetag
agaagtggaa
attctgagga
ttaaaaaatt
tgatcccctg
cgggaagaac
aaaaattatt
aaaaaccaag
ccacaacaaa
acagcctggt
ccatgaatat
atgaaattga
cattttcaac
tgtctatttt
atgtgaatga
attatatgtc
acaataacaa
tgaaaattat
ataatccaga
ccgctgttca
acattacatc
aatccatcaa

acaacaacaa

gaaacaaaat
taatattcag
caattttaac
tattgaaatc
aaagaaggga
gacaacgccg
gttcaatatt
tatcgtcgtc
gtataagaag
tgatgaattg
tgattgtggg
tgccgctaat
aagtgcaaac
aactagggta
tttcttaact
ggaaaattca
tcccatgaac
ttttaccgat
acttaacgaa
ttcatcatta
ttcaccacta
aaatcaacat
cactacattg
agaagatgat
aatgactaat
agctgaagga
atccatgaat
tatgcaactc

caataacaac

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



atcaacagcc ataatcataa taatagtaat tag 2013

<210> 24
<211> 670
<212> PRT

<213> Saccharomyces castelli
<400> 24
Met Ser Arg Gln Asn Asn Asn Cys Ile Asp Pro Thr Thr Thr Asp Ala

1 5 10 15

Met Leu Glu Glu Thr Ser Ser Val Ser Ser Ala Ser Ser Thr Thr Thr
20 25 30

Ser Pro Ser Ser Ser Ser Ser Ser Thr Ser Val Gly Asn His Cys Ser
35 40 45

Pro Ser Ile Leu Lys Asn His Pro Asp Ala Ser Ala Thr Ala Ala Pro
50 55 60

Asn Thr Asp Lys Ile Gln Leu Asn Leu Met Phe Pro Ser Asn Gln Thr
65 70 75 80

Tyr Ser Leu Val Met Gly Pro Glu Thr Lys Gln Pro Arg Thr Ser Lys
85 90 95

Gln Lys Gln Asn Ala Pro Pro Pro Ala Gln Thr Glu Asp Asn Ser Val
100 105 110

Thr Phe Ala Pro Asp Asn Ile Gln Ile Ala Leu Asn Gln Asp Gln Asn
115 120 125

Thr Leu Ile His Leu Asp Pro Val Pro Asn Phe Asn Asp Lys Ala Asp
130 135 140

Ile Lys Pro Trp Leu Gln Lys Ile Phe Tyr Pro Gln Gly Ile Glu Ile
145 150 155 160

Val Ile Glu Arg Ser Asp Asn Thr Lys Val Ile Phe Lys Cys Lys Ala
165 170 175

Ala Lys Lys Gly Arg Ser Ser Asn Lys Asp Lys Asn Gln Ala Ser Ala
180 185 190

Ser Asp Pro Thr Val Thr Thr Pro Asn Val Asn His Val Leu Leu Lys
44



Lys

Ile

225

Ile

Glu

Ala

Pro

Ile

305

Ser

Leu

Val

Leu

Ala

385

Asn

Ile

Lys

210

Arg

Asn

Tyr

Ile

Ile

290

Gln

Asn

Ser

Gln

Leu

370

Pro

Ser

Pro

195

Lys

Ala

Asn

Lys

Lys

275

Gln

Ser

Asp

Ala

Lys

355

Lys

Ala

Met

Met

Lys

Thr

Thr

Lys

260

Lys

Ser

Phe

Thr

Asn

340

Pro

Lys

Ile

Thr

Asn
420

Arg

Tyr

His

245

Phe

Phe

Ser

Asn

Ala

325

Leu

Arg

Thr

Pro

Asp

405

Asp

Ser

Ser

230

Ser

Lys

Asp

Met

Ile

310

Thr

Ile

Thr

Thr

Thr

390

Phe

Phe

Val

215

Leu

His

Leu

Glu

Ile

295

Val

Ala

Ser

Arg

Thr

375

Asn

Leu

Ala

200

Ser

Lys

Pro

Lys

Leu

280

Pro

Leu

Thr

Thr

Val

360

Thr

Arg

Asp

Pro

Arg

Arg

Leu

Leu

265

Glu

Cys

Pro

Ser

Ser

345

Asn

Asn

Val

Asp

Phe
425

Phe

Lys

Lys

250

Arg

Tyr

Asp

Ser

Ser

330

Asn

Asp

Phe

Asn

Pro

410

Asn

45

Asn

Lys

235

Phe

Glu

Lys

Cys

Gly

315

Arg

Gly

Lys

Leu

Ser

395

Phe

Leu

Ile

220

Trp

Asn

Asp

Thr

Gly

300

Arg

Pro

Gly

Arg

Thr

380

Leu

Asn

Glu

205

Cys

Asn

Pro

Gly

Arg

285

Leu

Thr

Ile

Asn

Asn

365

Asn

Val

Ser

Ala

Pro

Ile

Asp

Asp

270

Lys

Thr

Ala

Lys

Asn

350

Lys

Asn

Glu

Ser

Val
430

Phe

Val

Ser

255

Leu

Asn

Asn

Ala

Lys

335

Asn

Glu

Gly

Asn

Met

415

Thr

Arg

Val

240

Glu

Glu

Leu

Glu

Asn

320

Leu

Asn

Asn

Thr

Ser

400

Asn

Asn



Leu

Gln

Asp

465

Asp

Asp

Leu

Pro

Asp

545

Asn

Glu

Ser

Asn

Asn

625

Ile

Asn

Asn

Gln

450

Gln

Thr

Ser

Asp

Asn

530

Val

Ala

Met

Pro

Asn

610

Thr

Glu

Asn

Glu

435

Asp

Gln

Ala

Pro

Tyr

515

Asn

Phe

Leu

Thr

Ala

595

Asp

Thr

Leu

Asn

Ile

Asp

Thr

Ser

Leu

500

Met

Gly

Lys

Leu

Asn

580

Val

Ser

Asn

Asn

Asn
660

Asp

Gly

Pro

Leu

485

Leu

Ser

Asn

Met

Lys

565

Thr

Gln

Ile

Thr

Asn

645

Ile

Phe

Pro

Tyr

470

Thr

Arg

Asn

Asn

Val

550

Ile

Ser

Ala

Asn

Asn

630

Thr

Asn

Thr

Phe

455

Ala

Arg

Asn

Gln

Asn

535

Asp

Asn

Asn

Glu

Ile

615

Ser

Ser

Ser

Asp

440

Ser

Ala

Phe

Pro

His

520

Asn

Gly

Ser

Glu

Gly

600

Thr

Asn

Lys

His

Ile

Thr

Asp

Gln

Ser

505

Thr

Asn

Glu

Thr

His

585

Gln

Ser

Ile

Lys

Asn
665

Phe

Leu

Met

Ser

490

Asn

Thr

Thr

Leu

Thr

570

Asn

Phe

Ser

Gln

Tyr

650

His

46

Asn

Asn

Ser

475

Pro

Thr

Gln

Thr

Lys

555

Gly

Pro

Trp

Met

Ser

635

Asp

Asn

Lys

Glu

460

Ile

Met

Thr

Glu

Leu

540

Ile

Arg

Tyr

Gln

Asn

620

Ile

Asp

Asn

Pro

445

Met

Phe

His

Asn

Asn

525

Ala

Ile

His

Met

Asn

605

Gln

Asn

His

Ser

Thr

His

Ser

Asp

Ser

510

Asn

Asn

Glu

Asp

Phe

590

Asn

Ile

Met

Asn

Asn
670

Thr

Ile

Ser

Val

495

Glu

Val

Glu

Asp

Asn

575

His

Ile

Thr

Gln

Asn
655

Leu

His

Leu

480

Asn

Met

Ile

Leu

Asp

560

Pro

Ala

Thr

Asp

Leu

640

Asn



<210> 25
<211>
<212>
<213>

DNA
<400> 25

atggatccgt
gattatctgc
acgagtaata
acagtgaatc
tcccagaaca
aagccgtggc
gacaatatca
cgaaatggat
caaagggtac
ccgttcaggg
aacaatggac
aaaaattatt
tgcagaacac
actcaggaga
actgataaaa
gccacggcct
ttggcacaag
gaatcgaacg
gacgcatctc
tttacagatt
tcgcgggaat
ctgtcaccag
tcatctacgg
caaggccgta
aacttgcatc

tggaaccacc

1557

caccgatgga
tggcagaaga
cggaaagcag
tcgaaaacct
agctgattca
ttcaaaagat
aggttgtttt
acggtcccat
agcagcaatc
tgcgagcgac
actcgcaccc
tgcgagagca
gtttcaattt
ttgaaagttt
cggtaagtaa
tgagccgaca
caggaactga
tgatgggtat
tgtcaacatg
tattcctcaa
taccatggac
cacccgtatg
atggactcgg
tggaatctcg
tcacgggcca

aacacagtga

Kluyveromyces waltii

tgcgttccag
ttctceettg
cggcaccgat
aatgagcgaa
cttggacccg
cttctaccca
caaatgcaag
tgcggaagaa
gtgcaagaag
ttactcgctce
gcttaaattt
cgaagactgg
accaactgag
caatattgta
gccgcgtcat
tccgacacca
gcctcagtcce
gcagtcagta
ggaacctaac
tcctttaaca
tgcgacaact
tgaaatcaat
gcgagattcg
cagctctcca
gcagcatatg

cgaccctcat

ggcgaactac
tcgacagtcg
ataacgaacg
aaagcgctgg
ataccgaact
caaggtatcg
gcctcaaggc
aaggagaacc
aagagatctg
aagcggaaga
aatgccgaca
gaggcggtca
ccccagcecta
ctccctacgt
aagtcgtcgc
ctagaggtcc
atcaaagtgg
caagcctttg
gcccttecta
cgcatgaaac
aagcagttca
cacaccgacc
ccgcatgact
gctggcgegg
caaacgtcaa

gaatatagta

47

tacagacatc
atactattgg
gcacacctgg
agtccatcgg
tccaggaccg
aaatagtgat
gaggcaagac
cggaaaaccc
tttcaccata
agtggaacat
gtgatgacta
aaaaattcga
taccgtgtga
ccgattccat
gaaagagcaa
taggtagatc
aaacccccac
atgcatccct
atcaatcaga
atgagccgat
tggatgaatt
attgcaactg
ttcatcaacg
tcctaactgc
acctggatca

atgatttttt

accgtcgcta
gacaggggtt
atggggcgag
catgcaacgc
caacgaaata
tgagcgttct
atcccggagg
tctggcggta
caacacatgc
tgttgtgatg
caaaaagttt
tgagttagag
ctgtgggctg
ggccaactca
tagccacatt
ttcaccacaa
gcacaattcg
atcggccctce
ggagattgac
gaccggctcce
tcaattccca
ccttatgcca
cattcaacaa
agacctaaat
gggtgtggca

gccttaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1557



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

<400>

Met Asp

1

Ser Pro

Val Asp

Thr Asp

Glu Asn

65

Ser Gln

Arg Asn

Ile Glu

Cys Lys
130

Gly Pro

145

Gln Arg

Tyr Asn

Lys Lys

26
518
PRT

Kluyveromyces waltii

26

Pro

Ser

Thr

35

Ile

Leu

Asn

Glu

Ile

115

Ala

Ile

Val

Thr

Trp
195

Ser

Leu

20

Ile

Thr

Met

Lys

Ile

100

Val

Ser

Ala

Gln

Cys

180

Asn

Pro

Asp

Gly

Asn

Ser

Leu

85

Lys

Ile

Arg

Glu

Gln

165

Pro

Ile

Met

Tyr

Thr

Gly

Glu

70

Ile

Pro

Glu

Arg

Glu

150

Gln

Phe

Val

Asp

Leu

Gly

Thr

55

Lys

His

Trp

Arg

Gly

135

Lys

Ser

Arg

Val

Ala

Leu

Val

40

Pro

Ala

Leu

Leu

Ser

120

Lys

Glu

Cys

Val

Met
200

Phe

Ala

25

Thr

Gly

Leu

Asp

Gln

105

Asp

Thr

Asn

Lys

Arg

185

Asn

Gln

10

Glu

Ser

Trp

Glu

Pro

90

Lys

Asn

Ser

Pro

Lys

170

Ala

Asn

48

Gly

Asp

Asn

Gly

Ser

75

Ile

Ile

Ile

Arg

Glu

155

Lys

Thr

Gly

Glu

Ser

Thr

Glu

60

Ile

Pro

Phe

Lys

Arg

140

Asn

Arg

Tyr

His

Leu

Pro

Glu

45

Thr

Gly

Asn

Tyr

Val

125

Arg

Pro

Ser

Ser

Ser
205

Leu

Leu

30

Ser

Val

Met

Phe

Pro

110

Val

Asn

Leu

Val

Leu

190

His

Gln

15

Ser

Ser

Asn

Gln

Gln

95

Gln

Phe

Gly

Ala

Ser

175

Lys

Pro

Thr

Thr

Gly

Leu

Arg

Asp

Gly

Lys

Tyr

Val

160

Pro

Arg

Leu



Lys

Arg

225

Cys

Asp

Thr

Arg

Ser

305

Leu

Thr

Phe

Pro

Phe

385

Ser

Phe

Asp

Phe

210

Glu

Arg

Cys

Ser

His

290

Arg

Ala

His

Asp

Asn

370

Leu

Arg

Gln

His

Asn

His

Thr

Gly

Asp

275

Lys

His

Gln

Asn

Ala

355

Ala

Asn

Glu

Phe

Cys
435

Ala

Glu

Arg

Leu

260

Ser

Ser

Pro

Ala

Ser

340

Ser

Leu

Pro

Leu

Pro

420

Asn

Asp

Asp

Phe

245

Thr

Met

Ser

Thr

Gly

325

Glu

Leu

Pro

Leu

Pro

405

Leu

Cys

Ser

Trp

230

Asn

Gln

Ala

Arg

Pro

310

Thr

Ser

Ser

Asn

Thr

390

Trp

Ser

Leu

Asp

215

Glu

Leu

Glu

Asn

Lys

295

Leu

Glu

Asn

Ala

Gln

375

Arg

Thr

Pro

Met

Asp

Ala

Pro

Ile

Ser

280

Ser

Glu

Pro

Val

Leu

360

Ser

Met

Ala

Ala

Pro
440

Tyr

Val

Thr

Glu

265

Thr

Asn

Val

Gln

Met

345

Asp

Glu

Lys

Thr

Pro

425

Ser

Lys

Lys

Glu

250

Ser

Asp

Ser

Leu

Ser

330

Gly

Ala

Glu

His

Thr

410

Val

Ser

49

Lys

Lys

235

Pro

Phe

Lys

His

Gly

315

Ile

Met

Ser

Ile

Glu

395

Lys

Cys

Thr

Phe

220

Phe

Gln

Asn

Thr

Ile

300

Arg

Lys

Gln

Leu

Asp

380

Pro

Gln

Glu

Asp

Lys

Asp

Pro

Ile

Val

285

Ala

Ser

Val

Ser

Ser

365

Phe

Met

Phe

Ile

Gly
445

Asn

Glu

Ile

Val

270

Ser

Thr

Ser

Glu

Val

350

Thr

Thr

Thr

Met

Asn

430

Leu

Tyr

Leu

Pro

255

Leu

Lys

Ala

Pro

Thr

335

Gln

Trp

Asp

Gly

Asp

415

His

Gly

Leu

Glu

240

Cys

Pro

Pro

Leu

Gln

320

Pro

Ala

Glu

Leu

Ser

400

Glu

Thr

Arg



Asp

Glu

465

Asn

Gln

Ser

Ser

450

Ser

Leu

Gly

Asn

Pro

Arg

His

Val

Asp

His

Ser

Leu

Ala

500

Phe

Asp

Ser

Thr

485

Trp

Leu

Phe

Pro

470

Gly

Asn

Pro

His

455

Ala

Gln

His

Gln

Gly

Gln

Gln

Arg

Ala

His

His
505

Ile

Val

Met

490

Ser

Gln

Leu

475

Gln

Asp

Gln

460

Thr

Thr

Asp

Gln

Ala

Ser

Pro

Gly

Asp

Asn

His
510

515

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

27
1911
DNA

<400> 27

atgaatcact
tctccatcgt
aaccaggctt
gccagctata
cagaacaagc
ccctggttac
aatatcaaga
gccttctgeg
ctgacgaata
gtctctcctt
aagtggaata
agtgaagact
aagaaatttg
atatcttgtg
gtaaacgccc

aagaccgtgg

tcgtagacaa
tggagtccat
gcacgccgac
accatgcctt
tcatccactt
agaaaatctt
ttattttcaa
gcccagatga
gtaataacaa
acaatacatg
tcgtcgtaat
ataagaaatt
acgagttgga
attgtgggct
aactcccttc

CCaaacccaa

Saccharomyces kluyveri

ctctcctatg
gctaatgtct
tgggcttaca
gagtgaaaac
ggaccctatc
ttatccccag
atgcaaagca
tcctgggaac
cagcacctcg
cccatttagg
aaacaatggc
caaaaacaag
gtatagaaca
gactcaagag
tctccectceca

aaaaaatctt

gatccactgc
ccttecegttt
atcagcagca
gctatagagt
cctgatttta
ggcatagaga
tcgaaaagag
gaagatgaaa
tcatccaata
attagagcca
cattctcatc
ctgagggaag
aagtttaact
atagaaagtt
caaaatgcat

gcaaagaaga
50

caaatgatat
cttccagctc
acgaaacaac
cggtaaagcg
atgacaaaaa
ttgtcatcga
gtaagaaaac
agagcctgct
gcacaaagaa
cattttctct
ctttgaaatt
atggcgattg
tacccactga
tcaatgtcat
gtactgctaa

gcaggaagtc

Arg Met

Asn
480

Leu

Leu
495

Asp

Glu Tyr

atgggaacaa
gacgaccaat
gatgagcaat
ccaacaaaat
cgagattaaa
gagatcagac
cagaaagtct
tgtacagagt
aaaaagatcg
aaaaagacag
taacccggaa
ggatgctgta
accgacgcct
tttaccaagt
ttcaaccgac

tattactgcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



actggtagta
ctgacacacg
aacgcatccc
tttacagaat
ggcaacagcg
caatggtcat
ccgatagact
gtgcatatga
cagaatttac
catgtcccac
gatagaacaa
tgtcaaagcg
tctcacaact
attggcagtg
gttgtagaag
caacagtcca
<210>
<211>

<212>
<213>

28
636
PRT

<400> 28

gtggcagtat
acatacaaag
tacagaaccc
ttttgaaacc
ttctcccgac
taaataatct
ttatgatgtt
cgagttcggg
ctgactttat
agcatcagca
gcgtttcagt
attgcatgga
taacacaggt
tgctgaatac
aagaaagaag

atttatttcc

caacactaga
caataagagt
ctttacaagt
gttgcctcac
ccatcattca
ggtatcttca
taatcagcac
taatatacac
gtcctttatc
acaactacaa
gacgactacc
attaaaatcc
cgtcgatact
agaacttagc
tactgtggag

atgggatgga

Saccharomyces kluyveri

tcattcaaga
acatctacaa
acgagtttta
ttcaagcatt
aataattggt
ccggttacac
caatcaattt
acacaaaccc
tcggagcacc
cagcacaaaa
ccaatgtgtg
accaacgcag
caaaatcaag
aacatgagaa
ccagagaatc

acacagggct

ggaagagcac
cgagaactac
ttgacggaaa
tgcacggcca
cacagcctgc
aaacagtgca
caccagacct
actcacatac
aacaaccact
atgtcagtat
aagtaaataa
taaatgcaca
cccaagatca
tcattgatgg
tgacgaaaaa

tctttggtta

aaaggattta
tacaccaatg
cgaaatcgat
agccgacacc
tccagcacaa
tccccaaggce
ccaaagccca
cccgtcectttg
aaattttcag
cgatgacttg
tagccatact
gcacaatttg
aaacactttg
tcagttacac
tacgagcgat

a

Met Asn His

1

Ile

Val

Leu

His
65

Trp

Ser

Thr

50

Ala

Glu

Ser

35

Ile

Leu

Phe

Gln

20

Ser

Ser

Ser

Val

5

Ser

Ser

Ser

Glu

Asp

Pro

Thr

Asn

Asn
70

Asn

Ser

Thr

Glu

55

Ala

Ser

Leu

Asn

40

Thr

Ile

Pro

Glu

25

Asn

Thr

Glu

Met

10

Ser

Gln

Met

Ser

51

Asp

Met

Ala

Ser

Val
75

Pro

Leu

Cys

Asn

60

Lys

Leu

Met

Thr

45

Ala

Arg

Pro

Ser

30

Pro

Ser

Gln

Asn

15

Pro

Thr

Tyr

Gln

Asp

Ser

Gly

Asn

Asn
80

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1911



Gln

Asn

Glu

Lys

Pro

145

Leu

Lys

Ala

Asn

Lys

225

Lys

Glu

Ser

Pro

Lys

Asn

Glu

Ile

Ala

130

Asp

Thr

Lys

Thr

Gly

210

Lys

Lys

Pro

Phe

Ser

290

Pro

Lys

Ile

Val

115

Ser

Asp

Asn

Arg

Phe

195

His

Phe

Phe

Thr

Asn

275

Gln

Lys

Leu

Lys

100

Ile

Lys

Pro

Ser

Ser

180

Ser

Ser

Lys

Asp

Pro

260

Val

Asn

Lys

Ile

85

Pro

Glu

Arg

Gly

Asn

165

Val

Leu

His

Asn

Glu

245

Ile

Ile

Ala

Asn

His

Trp

Arg

Gly

Asn

150

Asn

Ser

Lys

Pro

Lys

230

Leu

Ser

Leu

Cys

Leu

Leu

Leu

Ser

Lys

135

Glu

Asn

Pro

Arg

Leu

215

Leu

Glu

Cys

Pro

Thr

295

Ala

Asp

Gln

Asp

120

Lys

Asp

Ser

Tyr

Gln

200

Lys

Arg

Tyr

Asp

Ser

280

Ala

Lys

Pro

Lys

105

Asn

Thr

Glu

Thr

Asn

185

Lys

Phe

Glu

Arg

Cys

265

Val

Asn

Lys

Ile

90

Ile

Ile

Arg

Lys

Ser

170

Thr

Trp

Asn

Asp

Thr

250

Gly

Asn

Ser

Ser
52

Pro

Phe

Lys

Lys

Ser

155

Ser

Cys

Asn

Pro

Gly

235

Lys

Leu

Ala

Thr

Arg

Asp

Tyr

Ile

Ser

140

Leu

Ser

Pro

Ile

Glu

220

Asp

Phe

Thr

Gln

Asp

300

Lys

Phe

Pro

Ile

125

Ala

Leu

Asn

Phe

Val

205

Ser

Trp

Asn

Gln

Leu

285

Lys

Ser

Asn

Gln

110

Phe

Phe

Val

Ser

Arg

190

Val

Glu

Asp

Leu

Glu

270

Pro

Thr

Ile

Asp

95

Gly

Lys

Cys

Gln

Thr

175

Ile

Ile

Asp

Ala

Pro

255

Ile

Ser

Val

Thr

Lys

Ile

Cys

Gly

Ser

160

Lys

Arg

Asn

Tyr

Val

240

Thr

Glu

Leu

Ala

Ala



305

Thr

Thr

Thr

Thr

Leu

385

Gly

Ala

Thr

Gln

Ser

465

Gln

Leu

Lys

Thr

Gly

Lys

Thr

Ser

370

Lys

Asn

Pro

Gln

His

450

Ser

Asn

Asn

Asn

Thr
530

Ser

Asp

Arg

355

Thr

Pro

Ser

Ala

Thr

435

Gln

Gly

Leu

Phe

Val

515

Pro

Ser

Leu

340

Thr

Ser

Leu

Val

Gln

420

Val

Ser

Asn

Pro

Gln

500

Ser

Met

Gly

325

Leu

Thr

Phe

Pro

Leu

405

Gln

His

Ile

Ile

Asp

485

His

Ile

Cys

310

Ser

Thr

Thr

Ile

His

390

Pro

Trp

Pro

Ser

His

470

Phe

Val

Asp

Glu

Ile

His

Pro

Asp

375

Phe

Thr

Ser

Gln

Pro

455

Thr

Met

Pro

Asp

Val
535

Asn

Asp

Met

360

Gly

Lys

His

Leu

Gly

440

Asp

Gln

Ser

Gln

Leu

520

Asn

Thr

Ile

345

Asn

Asn

His

His

Asn

425

Pro

Leu

Thr

Phe

His

505

Asp

Asn

Arg

330

Gln

Ala

Glu

Leu

Ser

410

Asn

Ile

Gln

His

Ile

490

Gln

Arg

Ser

53

315

Ser

Ser

Ser

Ile

His

395

Asn

Leu

Asp

Ser

Ser

475

Ser

Gln

Thr

His

Phe

Asn

Leu

Asp

380

Gly

Asn

Val

Phe

Pro

460

His

Glu

Gln

Ser

Thr
540

Lys

Lys

Gln

365

Phe

Gln

Trp

Ser

Met

445

Val

Thr

His

Leu

Val

525

Cys

Arg

Ser

350

Asn

Thr

Ala

Ser

Ser

430

Met

His

Pro

Gln

Gln

510

Ser

Gln

Lys

335

Thr

Pro

Glu

Asp

Gln

415

Pro

Phe

Met

Ser

Gln

495

Gln

Val

Ser

320

Ser

Ser

Phe

Phe

Thr

400

Pro

Val

Asn

Thr

Leu

480

Pro

His

Thr

Asp



Cys Met Glu Leu Lys Ser Thr Asn Ala Val Asn Ala Gln His Asn Leu
545 550 555 560
Ser His Asn Leu Thr Gln Val Val Asp Thr Gln Asn Gln Ala Gln Asp
565 570 575
Gln Asn Thr Leu Ile Gly Ser Val Leu Asn Thr Glu Leu Ser Asn Met
580 585 590
Arg Ile Ile Asp Gly Gln Leu His Val Val Glu Glu Glu Arg Ser Thr
595 600 605
Val Glu Pro Glu Asn Leu Thr Lys Asn Thr Ser Asp Gln Gln Ser Asn
610 615 620
Leu Phe Pro Trp Asp Gly Thr Gln Gly Phe Phe Gly
625 630 635
<210> 29
<211> 2310
<212> DNA
<213> Kluyveromyces marxianus
<400> 29
atggcgatta agcaagagat gggtgcgtct agcggtttgg acccgctgga ccctctggac 60
ccgctttcga atgcggagtt ttggcacgca tctceccttctt ttgagatgat gaattcgccg 120
aaggtgtcac ctgcgagcac tgtgatgacg catacgccta gtgtgggcgg gcagcagagt 180
agcaacagcg aggtttcgta caataatgtt ctgagtgaga atgcgataga ggcattgcag 240
aagcaacagg accagaacaa gttgatccac ttggacccga ttcctgactt caaggacaag 300
agcgaggtga agccgtggct ccagaagata ttttatccgc aggggatcga gattgtgatt 360
gagcggtcgg acagcatgaa gattgtgttc aagtgcaagg ctgtgaagaa ggcgaggagc 420
ggggttgcgg ctgcggcggc cgcggcgtct tcgggttctg gggtagcggg gagttccggce 480
cacttcctag ggtgtgcgta cgtgggcatg aacacgaatc cgatgttgaa taagggttcg 540
agtaagaaga aggatggcag cggtaataat gccaggtgca aggacgagaa gtgcggcggc 600
gatgggtcgt gtgaaaatag cggcgctaac gtcgacgcta atgctgcgga aaatgctaat 660
gctagtaata gtaccacatc cacgggcaaa aagaagaggg tcactggtcc atacaactcg 720
tgtcccttca gagtgcgage tactttctcg ttgaaaagga agaagtggaa catcgtggtg 780
attaacaacg tgcacaccca cccgctacgg ttcaatcccg acagcgagga ctacaaaaaa 840
tttaaaaagg gtctatacga cagcggcgat atcgagacgg tcaagaaatt cgacgagctc 900

54



gaatacagaa
ctaacacagg
accagcagag
tctttgaaga
gatatcgaaa
aatacactga
tcaaatatga
ttccccaaca
agctacttta
catttcaaaa
tctcataaac
catatgttat
gtaatgacca
gcaacaggac
attcaagatt
aattctaact
tctagattac
tatgatgtct
aattcacata
aactcgagcg
gagtatatct
caacatcagc
ttaatgttcg
tgggaagaac
<210> 30

<211> 769
<212> PRT
<213>

<400> 30

ctaaatcgaa
aaatccagtc
ctggttctte
agaaatcaaa
gcaacagcgc
acctccaatt
attcaagcgt
cagcttcatc
acactgagaa
acaatcagca
catcaaacag
accagaacgt
caggaaagaa
ccactcagag
tcgttgacat
caaatacccc
caacttcaaa
gtgcaaatga
gtaatactaa
tccatggtta
ctaatgtact
aacaaggtgg
atgaggagtt

ctcatggatt

cctgcctatc
ctttaatatc
tgatgcaaac
aaaattgagg
tcatacttcc
tgacgtcaac
ggtattaacc
gcaacgtaat
tgaaattgac
acctgtaccc
tggtattccg
tgattctaca
ttctatgaca
ttccgtgeca
gaatcaaatt
gaactctgtg
tcaacatcag
ctttggacaa
cagtattact
tgatattcca
gaatacggat
catgaacaac
aaatcaacct

ccttcagtga

Kluyveromyces marxianus

gatttgagcc
gtccttccaa
actgtgtcaa
ctaaagaata
gctacaggaa
atggacttgg
cctcaagaaa
gactcaccaa
ttcacggagc
caatcacagg
gacacccatc
ccatctactc
atcacaccag
ttgtactcat
ttcggcacct
atcccaggac
aatcaaagtg
tgtggcggtyg
ttgacgacta
attaaaacag
tttaacgaac
ctcggttcectce

caacaaacaa

ctatcccatg
caacaaacat
agccaaagaa
caaaacaaaa
cgccattagg
gtgtacagtc
acatatattc
acttttcaaa
tatttagcaa
atgctattcc
attctcaggc
attcatcacc
ctcttaacac
cggatatatc
ccgaatattc
ggtcattaaa
ctatttgtga
tcggegetgg
gttctatggg
agttaacttc
ttaaactttc
aatcaaatta

cgcataaccc

tgactgtggt
tatagcatca
gtgtaaaaac
gttgcaacag
aaatgtacca
cacttctgga
gcatgatttc
tctaaaccca
accattacct
actctcgttt
ccaaggcagg
tagtatgaat
agctacagca
taaggaacaa
taaagaccgt
ctttcaacat
aataaataac
tgtcgaaacc
taatggtatc
aaacccacag
ccaagatgaa
caactaccag

tcacaccctg

Met Ala Ile Lys Gln Glu Met Gly Ala Ser Ser Gly Leu Asp Pro Leu

1

5

10
55

15

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2310



Asp

Ser

Met

Val

65

Lys

Phe

Pro

Val

Ala

145

His

Asn

Cys

Ala

Thr

225

Cys

Pro

Phe

Thr

50

Ser

Gln

Lys

Gln

Phe

130

Ala

Phe

Lys

Lys

Asn

210

Thr

Pro

Leu

Glu

35

His

Tyr

Gln

Asp

Gly

115

Lys

Ala

Leu

Gly

Asp

195

Val

Ser

Phe

Asp

20

Met

Thr

Asn

Asp

Lys

100

Ile

Cys

Ala

Gly

Ser

180

Glu

Asp

Thr

Arg

Pro

Met

Pro

Asn

Gln

85

Ser

Glu

Lys

Ala

Cys

165

Ser

Lys

Ala

Gly

Val

Leu

Asn

Ser

Val

70

Asn

Glu

Ile

Ala

Ser

150

Ala

Lys

Cys

Asn

Lys

230

Arg

Ser

Ser

Val

55

Leu

Lys

Val

Val

Val

135

Ser

Tyr

Lys

Gly

Ala

215

Lys

Ala

Asn

Pro

40

Gly

Ser

Leu

Lys

Ile

120

Lys

Gly

Val

Lys

Gly

200

Ala

Lys

Thr

Ala

25

Lys

Gly

Glu

Ile

Pro

105

Glu

Lys

Ser

Gly

Asp

185

Asp

Glu

Arg

Phe

Glu

Val

Gln

Asn

His

90

Trp

Arg

Ala

Gly

Met

170

Gly

Gly

Asn

Val

Ser
56

Phe

Ser

Gln

Ala

75

Leu

Leu

Ser

Arg

Val

155

Asn

Ser

Ser

Ala

Thr

235

Leu

Trp

Pro

Ser

60

Ile

Asp

Gln

Asp

Ser

140

Ala

Thr

Gly

Cys

Asn

220

Gly

Lys

His

Ala

45

Ser

Glu

Pro

Lys

Ser

125

Gly

Gly

Asn

Asn

Glu

205

Ala

Pro

Arg

Ala

30

Ser

Asn

Ala

Ile

Ile

110

Met

Val

Ser

Pro

Asn

190

Asn

Ser

Tyr

Lys

Ser

Thr

Ser

Leu

Pro

95

Phe

Lys

Ala

Ser

Met

175

Ala

Ser

Asn

Asn

Lys

Pro

Val

Glu

Gln

80

Asp

Tyr

Ile

Ala

Gly

160

Leu

Arg

Gly

Ser

Ser

240

Trp



Asn

Pro

Gly

Lys

305

Leu

Ile

Ser

Leu

Asn

385

Asn

Ser

Glu

Arg

Thr
465

Ile

Asp

Asp

290

Ser

Thr

Ile

Lys

Arg

370

Ser

Thr

Thr

Asn

Asn

450

Glu

Val

Ser

275

Ile

Asn

Gln

Ala

Pro

355

Leu

Ala

Leu

Ser

Ile

435

Asp

Asn

Val

260

Glu

Glu

Leu

Glu

Ser

340

Lys

Lys

His

Asn

Gly

420

Tyr

Ser

Glu

245

Ile

Asp

Thr

Pro

Ile

325

Thr

Lys

Asn

Thr

Leu

405

Ser

Ser

Pro

Ile

Asn

Tyr

Val

Ile

310

Gln

Ser

Cys

Thr

Ser

390

Gln

Asn

His

Asn

Asp
470

Asn

Lys

Lys

295

Asp

Ser

Arg

Lys

Lys

375

Ala

Phe

Met

Asp

Phe

455

Phe

Val

Lys

280

Lys

Leu

Phe

Ala

Asn

360

Gln

Thr

Asp

Asn

Phe

440

Ser

Thr

His

265

Phe

Phe

Ser

Asn

Gly

345

Ser

Lys

Gly

Val

Ser

425

Phe

Asn

Glu

250

Thr

Lys

Asp

Pro

Ile

330

Ser

Leu

Leu

Thr

Asn

410

Ser

Pro

Leu

Leu

57

His

Lys

Glu

Ile

315

Val

Ser

Lys

Gln

Pro

395

Met

Val

Asn

Asn

Phe
475

Pro

Gly

Leu

300

Pro

Leu

Asp

Lys

Gln

380

Leu

Asp

Val

Thr

Pro

460

Ser

Leu

Leu

285

Glu

Cys

Pro

Ala

Lys

365

Asp

Gly

Leu

Leu

Ala

445

Ser

Lys

Arg

270

Tyr

Tyr

Asp

Thr

Asn

350

Ser

Ile

Asn

Thr

430

Ser

Tyr

Pro

255

Phe

Asp

Arg

Cys

Thr

335

Thr

Lys

Glu

Val

Val

415

Pro

Ser

Phe

Leu

Asn

Ser

Thr

Gly

320

Asn

Val

Lys

Ser

Pro

400

Gln

Gln

Gln

Asn

Pro
480



His

Pro

His

Ser

Gly

545

Ala

Ser

Thr

Ser

Thr

625

Tyr

Gly

Thr

Ile

Asn
705

Phe

Leu

His

Thr

530

Lys

Thr

Lys

Ser

Val

610

Ser

Asp

Val

Ser

Pro

690

Val

Lys

Ser

Ser

515

Pro

Asn

Gly

Glu

Glu

595

Ile

Asn

Val

Glu

Ser

675

Ile

Leu

Asn

Phe

500

Gln

Ser

Ser

Pro

Gln

580

Tyr

Pro

Gln

Cys

Thr

660

Met

Lys

Asn

Asn

485

Ser

Ala

Thr

Met

Thr

565

Ile

Ser

Gly

His

Ala

645

Asn

Gly

Thr

Thr

Gln

His

Gln

His

Thr

550

Gln

Gln

Lys

Arg

Gln

630

Asn

Ser

Asn

Glu

Asp
710

Gln

Lys

Gly

Ser

535

Ile

Ser

Asp

Asp

Ser

615

Asn

Asp

His

Gly

Leu

695

Phe

Pro

Pro

Arg

520

Ser

Thr

Ser

Phe

Arg

600

Leu

Gln

Phe

Ser

Ile

680

Thr

Asn

Val

Ser

505

His

Pro

Pro

Val

Val

585

Asn

Asn

Ser

Gly

Asn

665

Asn

Ser

Glu

Pro

490

Asn

Met

Ser

Ala

Pro

570

Asp

Ser

Phe

Ala

Gln

650

Thr

Ser

Asn

Leu

58

Gln

Ser

Leu

Met

Leu

555

Leu

Met

Asn

Gln

Ile

635

Cys

Asn

Ser

Pro

Lys
715

Ser

Gly

Tyr

Asn

540

Asn

Tyr

Asn

Ser

His

620

Cys

Gly

Ser

Val

Gln

700

Leu

Gln

Ile

Gln

525

Val

Thr

Ser

Gln

Asn

605

Ser

Glu

Gly

Ile

His

685

Glu

Ser

Asp

Pro

510

Asn

Met

Ala

Ser

Ile

590

Thr

Arg

Ile

Val

Thr

670

Gly

Tyr

Gln

Ala

495

Asp

Val

Thr

Thr

Asp

575

Phe

Pro

Leu

Asn

Gly

655

Leu

Tyr

Ile

Asp

Ile

Thr

Asp

Thr

Ala

560

Ile

Gly

Asn

Pro

Asn

640

Ala

Thr

Asp

Ser

Glu
720



Gln

Tyr

Thr

Gln

<210> 31
<211>
<212>
<213>

DNA

<400> 31

His Gln

Asn Tyr

Thr His
755

1494

Gln
725

Gln
740

Asn

Gln Gly Gly Met Asn

Leu Met Phe Asp Glu
745

Pro His Thr Leu Trp

760

Issatchenkia orientalis

atgacgcact ccgactcggg gttacacaag

agtaactttg
cctgataggg
aagtcgtcat
caagtgccat
acaaattcgg
aataaggtac
aacaaggcag
gtaattgaga
ccactggaga
gtttgcccct
atagtcaatg
aagtccaaat
agtttgaaac
gctttatcgt
ttaaatgaaa
ttgaataacc

atacccaatg

gatccgaatt
gaatgtatac
cacaagcgtc
cacaagcgtc
ctccctgcectce
attgttccaa
acattaagcc
gatcagatga
aaaataactg
ttagaatcag
attctcataa
tgtcgataat
ataaagacca
caacttctct
atacacatgc
aagttagaca

tttcaaaaga

tgaagatgga
aacttcgtat
atcacaagcg
atcacaagct
ccctacttca
cagcatgaca
atggttacag
tacaaagatt
caaatcccat
ggccaactat
tcaccctatt
tgaccagaaa
tttgccagta
gacttgcaaa
aaaggttaaa
aattgaagat

aaaaatctta

Asn Leu

730

Glu

Glu Glu

aatccttcaa
atgtcgcatg
tgtcccatca
tcatcacaag
tcatcacaag
ccattgattc
aagttgaagt
agaaacctgg
gtcttcaaat
gagagagcag
tccattcgat
tccagtttgg
aaatcaaatc
cctcgagcct
ccttatcata
ctccctceccca
actttgaaaa

aaggatgtct

59

Leu Asn Gln

Gly Ser

Pro His
765

tgaggtgtga
gagtacaatc
aggataccat
cgtcatcaca
cgtcctcctce
tatcgagtga
tggaaaatcg
cctccatggg
gcaagtattc
ctaggcagcg
ccaaacactg
acgtcaatat
atcgggttac
ttgccattga
atagtctcat
tctcattgcecc
ccttccaaca

ggtgcgtctt

Gln

Pro
750

Gly

Ser Asn

735

Gln Gln

Phe Leu

agcttcacca
ctgtgatgcce
tatgatgcac
agtgccatca
gtgttgctcc
ggggagagaa
ccatttcacc
gatccatatt
ggacaagaag
gaaaaagaag
gacattggtt
agctgatatt
taagccgaaa
cccctcaaat
acctccaata
agataactca
ggttggtaat

gaataaatca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



atcaatgaaa
ccacaccaaa
aacaacattg
agcagcagca
gctagtaata
ttcaagcttc

catgatcgaa

tcaccgactc
aaatgggcag
agaataatgt
acagtatcaa
acatgtactt
caagatacca

acatcagttt

caattcaggg
agtatctcaa
tattaatggce
cgacatcaac
gaataactat
attttcaaat

gccaagtatc

agctttcctce
agacaatctt
aatctcgaaa
gacatcaacg
gctaaaagca
gcatctcttg

cgaaacctag

taccattacc
tccaattgtt
atagcaacac
acatcaacga
atacctttac
gaccactgat

actcaggcgc

cctaccgtta
caatactaat
tagcagccga
catcaacttg
atctccacat
aaaatctgcc

ctag

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

<400>

Met

Glu

His

Ser

Gln

65

Gln

Ser

Ile

Met

Ile

Thr

Ala

Gly

Tyr

50

Ala

Val

Cys

Leu

Thr

130

Lys

32
497
PRT

Issatchenkia

32

His

Ser

Val

35

Cys

Ser

Pro

Cys

Ser

115

Lys

Pro

Ser

Pro

20

Gln

Pro

Ser

Ser

Ser

100

Ser

Leu

Trp

Asp

Ser

Ser

Ile

Gln

Gln

85

Thr

Glu

Lys

Leu

orientalis

Ser

Asn

Cys

Lys

Ala

70

Ala

Asn

Gly

Leu

Gln

Gly

Phe

Asp

Asp

55

Ser

Ser

Ser

Arg

Glu

135

Arg

Leu

Gly

Ala

40

Thr

Ser

Ser

Ala

Glu

120

Asn

Asn

His

Ser

25

Pro

Ile

Gln

Gln

Pro

105

Asn

Arg

Leu

Lys

Glu

Asp

Met

Ala

Ala

90

Cys

Lys

His

Ala
60

Asn

Phe

Arg

Met

Ser

75

Ser

Ser

Val

Phe

Ser

Pro

Glu

Gly

His

60

Ser

Ser

Pro

His

Thr

140

Met

Ser

Asp

Met

45

Lys

Gln

Gln

Thr

Cys

125

Asn

Gly

Met

Gly

Tyr

Ser

Val

Ala

Ser

110

Ser

Lys

Ile

Arg

15

Met

Thr

Ser

Pro

Ser

95

Pro

Asn

Ala

His

Cys

Ser

Thr

Ser

Ser

80

Ser

Leu

Ser

Asp

Ile

1140

1200

1260

1320

1380

1440

1494



145

Val

Ser

Ala

Asn

Ser

225

Lys

Thr

Ala

Cys

Thr

305

Leu

Gln

Val

Ser

Ile

Asp

Ala

Tyr

210

His

Ser

Lys

Phe

Lys

290

His

Asn

Val

Trp

Gly
370

Glu

Lys

Arg

195

Ser

Asn

Lys

Pro

Ala

275

Pro

Ala

Asn

Gly

Cys

355

Ser

Arg

Lys

180

Gln

Ile

His

Leu

Lys

260

Ile

Tyr

Lys

Gln

Asn

340

Val

Phe

Ser

165

Pro

Arg

Arg

Pro

Ser

245

Ser

Asp

His

Val

Val

325

Ile

Leu

Pro

150

Asp

Leu

Lys

Ser

Ile

230

Ile

Leu

Pro

Asn

Lys

310

Arg

Pro

Asn

Leu

Asp

Glu

Lys

Lys

215

Ser

Ile

Lys

Ser

Ser

295

Leu

Gln

Asn

Lys

Pro
375

Thr

Lys

Lys

200

His

Ser

Asp

His

Asn

280

Leu

Pro

Ile

Val

Ser

360

Leu

Lys

Asn

185

Val

Trp

Leu

Gln

Lys

265

Ala

Ile

Pro

Glu

Ser

345

Ile

Pro

Ile

170

Asn

Cys

Thr

Asp

Lys

250

Asp

Leu

Pro

Ile

Asp

330

Lys

Asn

Leu

61

155

Val

Cys

Pro

Leu

Val

235

Lys

His

Ser

Pro

Ser

315

Thr

Glu

Glu

Pro

Phe

Lys

Phe

Val

220

Asn

Ser

Leu

Ser

Ile

300

Leu

Leu

Lys

Ile

Leu
380

Lys

Ser

Arg

205

Ile

Ile

Asn

Pro

Thr

285

Leu

Pro

Lys

Ile

Thr

365

Pro

Cys

His

190

Ile

Val

Ala

His

Val

270

Ser

Asn

Asp

Thr

Leu

350

Asp

His

Lys

175

Glu

Arg

Asn

Asp

Arg

255

Pro

Leu

Glu

Asn

Phe

335

Lys

Ser

Gln

160

Tyr

Arg

Ala

Asp

Ile

240

Val

Arg

Thr

Asn

Ser

320

Gln

Asp

Asn

Lys



Met

385

Asn

Thr

Asn

Asn

Arg

465

His

Gly

Asn

Ser

Asp

Tyr

450

Tyr

Asp

Arg

Ile

Ser

Ile

435

Ala

Gln

Arg

Val Gln

390

Ser

Glu Asn Asn

405

Arg Ser Ser

420

Asn Asp Ile

Lys Ser Asn

Phe Asn

470

Ser

Asn Ile Ser

Arg

Val

Ser

Asn

Thr

455

Ala

Leu

Gln

Ile

Asn

Leu

440

Phe

Ser

Pro

Ser

Asn

Ser

425

Ala

Thr

Leu

Ser

Phe

Gly

410

Ile

Ser

Ser

Gly

Ile

Gln

395

Asn

Asn

Asn

Pro

Pro

475

Arg

Leu

Leu

Asp

Asn

His

460

Leu

Asn

Phe

Glu

Ile

Met

445

Phe

Ile

Leu

Asn

Asn

Asn

430

Tyr

Lys

Lys

Asp

Thr

Ser

415

Asp

Leu

Leu

Ser

Ser

Asn

400

Asn

Ile

Asn

Pro

Ala
480

Gly

Ala

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

33

DNA
<400> 33

atgacgcact
agtaactttg
cctgataggg
aagtcgtcat
acaaattcgg
aataaggtac
aacaaggcag
gtaattgaga
ccactggaga
gtttgcccct

atagtcaatg

1434

485

ccgactcggg
gatccgaatt
gaatgtatac
cacaagcgtc
ctccctgcetce
attgttccaa
acattaagcc
gatcagatga
aaaataactg
ttagaatcag

attctcataa

Issatchenkia orientalis

gttacacaag
tgaagatgga
aacttcgtat
atcacaagct
ccctacttca
cagcatgaca
atggttacag
tacaaagatt
caaatcccat
ggccaactat

tcaccctatt

490

aatccttcaa
atgtcgcatg
tgtcccatca
tcatcacaag
ccattgattc
aagttgaagt
agaaacctgg
gtcttcaaat
gagagagcag
tccattcgat

tccagtttgg
62

tgaggtgtga
gagtacaatc
aggataccat
cgtcctcecctce
tatcgagtga
tggaaaatcg
cctccatggg
gcaagtattc
ctaggcagcg
ccaaacactg

acgtcaatat

495

agcttcacca
ctgtgatgcc
tatgatgcac
gtgttgctcc
ggggagagaa
ccatttcacc
gatccatatt
ggacaagaag
gaaaaagaag
gacattggtt

agctgatatt

60

120

180

240

300

360

420

480

540

600

660



aagtccaaat
agtttgaaac
gctttategt
ttaaatgaaa
ttgaataacc
atacccaatg
atcaatgaaa
ccacaccaaa
aacaacattg
agcagcagca
gctagtaata
ttcaagcttc
catgatcgaa
<210>
<211>

<212>
<213>

34
477
PRT

<400> 34

Issatchenkia

tgtcgataat
ataaagacca
caacttctct
atacacatgc
aagttagaca
tttcaaaaga
tcaccgactc
aaatgggcag
agaataatgt
acagtatcaa
acatgtactt
caagatacca

acatcagttt

tgaccagaaa
tttgccagta
gacttgcaaa
aaaggttaaa
aattgaagat
aaaaatctta
caattcaggg
agtatctcaa
tattaatggc
cgacatcaac
gaataactat
attttcaaat

gccaagtatc

orientalis

aaatcaaatc
cctcgagcct
ccttatcata
ctccctecca
actttgaaaa
aaggatgtct
agctttcctc
agacaatctt
aatctcgaaa
gacatcaacg
gctaaaagca
gcatctcttg

cgaaacctag

atcgggttac
ttgccattga
atagtctcat
tctcattgcce
ccttccaaca
ggtgcgtctt
taccattacc
tccaattgtt
atagcaacac
acatcaacga
atacctttac
gaccactgat

actcaggcgc

taagccgaaa
cccctcaaat
acctccaata
agataactca
ggttggtaat
gaataaatca
cctaccgtta
caatactaat
tagcagccga
catcaacttg
atctccacat
aaaatctgcc

ctag

Met Thr His

1

Glu

His

Ser

Gln

65

Thr

Ala

Gly

Tyr

Ala

Asn

Ser

Val

35

Cys

Ser

Ser

Ser

Pro

20

Gln

Pro

Ser

Ala

Asp

Ser

Ser

Ile

Gln

Pro
85

Ser

Asn

Cys

Lys

Ala

70

Cys

Gly

Phe

Asp

Asp

55

Ser

Ser

Leu

Gly

Ala

40

Thr

Ser

Pro

His

Ser

25

Pro

Ile

Gln

Thr

Lys

10

Glu

Asp

Met

Ala

Ser
90

63

Asn

Phe

Arg

Met

Ser

75

Pro

Pro

Glu

Gly

His

60

Ser

Leu

Ser

Asp

Met

45

Lys

Ser

Ile

Met

Gly

Tyr

Ser

Cys

Leu

Arg

15

Met

Thr

Ser

Cys

Ser
95

Cys

Ser

Thr

Ser

Ser

80

Ser

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1434



Glu

Lys

Leu

Ser

145

Pro

Arg

Arg

Pro

Ser

225

Ser

Asp

His

Val

Val

305

Ile

Gly

Leu

Gln

130

Asp

Leu

Lys

Ser

Ile

210

Ile

Leu

Pro

Asn

Lys

290

Arg

Pro

Arg

Glu

115

Arg

Asp

Glu

Lys

Lys

195

Ser

Ile

Lys

Ser

Ser

275

Leu

Gln

Asn

Glu

100

Asn

Asn

Thr

Lys

Lys

180

His

Ser

Asp

His

Asn

260

Leu

Pro

Ile

Val

Asn

Arg

Leu

Lys

Asn

165

Val

Trp

Leu

Gln

Lys

245

Ala

Ile

Pro

Glu

Ser
325

Lys

His

Ala

Ile

150

Asn

Cys

Thr

Asp

Lys

230

Asp

Leu

Pro

Ile

Asp

310

Lys

Val

Phe

Ser

135

Val

Cys

Pro

Leu

Val

215

Lys

His

Ser

Pro

Ser

295

Thr

Glu

His

Thr

120

Met

Phe

Lys

Phe

Val

200

Asn

Ser

Leu

Ser

Ile

280

Leu

Leu

Lys

Cys

105

Asn

Gly

Lys

Ser

Arg

185

Ile

Ile

Asn

Pro

Thr

265

Leu

Pro

Lys

Ile

Ser

Lys

Ile

Cys

His

170

Ile

Val

Ala

His

Val

250

Ser

Asn

Asp

Thr

Leu
330

64

Asn

Ala

His

Lys

155

Glu

Arg

Asn

Asp

Arg

235

Pro

Leu

Glu

Asn

Phe

315

Lys

Ser

Asp

Ile

140

Tyr

Arg

Ala

Asp

Ile

220

Val

Arg

Thr

Asn

Ser

300

Gln

Asp

Met

Ile

125

Val

Ser

Ala

Asn

Ser

205

Lys

Thr

Ala

Cys

Thr

285

Leu

Gln

Val

Thr

110

Lys

Ile

Asp

Ala

Tyr

190

His

Ser

Lys

Phe

Lys

270

His

Asn

Val

Trp

Lys

Pro

Glu

Lys

Arg

175

Ser

Asn

Lys

Pro

Ala

255

Pro

Ala

Asn

Gly

Cys
335

Leu

Trp

Arg

Lys

160

Gln

Ile

His

Leu

Lys

240

Ile

Tyr

Lys

Gln

Asn

320

Val



Leu

Pro

Ser

Asn

385

Ser

Asp

Ser

Ser

Ile
465

Asn

Leu

Gln

370

Asn

Ser

Ile

Asn

Asn

450

Ser

<210>
<211>
<212>

Lys

Pro

355

Arg

Val

Ser

Asn

Thr

435

Ala

Leu

35
1203
DNA

Ser

340

Leu

Gln

Ile

Asn

Leu

420

Phe

Ser

Pro

Ile

Pro

Ser

Asn

Ser

405

Ala

Thr

Leu

Ser

Asn

Leu

Phe

Gly

390

Ile

Ser

Ser

Gly

Ile
470

Glu

Pro

Gln

375

Asn

Asn

Asn

Pro

Pro

455

Arg

Ile

Leu

360

Leu

Leu

Asp

Asn

His

440

Leu

Asn

Thr

345

Pro

Phe

Glu

Ile

Met

425

Phe

Ile

Leu

Asp

His

Asn

Asn

Asn

410

Tyr

Lys

Lys

Asp

Ser

Gln

Thr

Ser

395

Asp

Leu

Leu

Ser

Ser
475

Asn

Lys

Asn

380

Asn

Ile

Asn

Pro

Ala

460

Gly

Ser

Met

365

Asn

Thr

Asn

Asn

Arg

445

His

Ala

Gly

350

Gly

Asn

Ser

Asp

Tyr

430

Tyr

Asp

<213>

<400> 35
atgtcaaaaa

tctagagacc

gaaatcaaac

aggtcagatt

aatcctgaat

gccttctcectg

gagctgaggt

cgccagaaac

caggaaagat
aaaacaagct
catggttaca
ctggcaaagt
ccaaaggcac
tacggttaca
ttgatctaat

atgacgaaaa

Saccharomyces bayanus

gaggttgacg
tattcatctg
aaagatcttt
cacttttaaa
ctcttcaagg
gaagtggaat
cactaaaaca

ggcaatcaaa

gcatctcctg
gacccggtcc
tatccccagg
tgtagatcag
tcgcatgcat
gtggttgtca
gatgactata

acctttgatg

65

ataacctagc
catttttcaa
gaatagatat
tacgatccaa
gtccatttag
tgaataatat
aaaaatttaa

aactagaata

Ser Phe

Arg Val

Ile Glu

Ser Arg

400

Ile
415

Asn

Ala Lys

Gln Phe

Arg Asn

gtctatgatg
agacagacat
agtcattgaa
cgggaggctg
aatcagagcc
acatgcgcac
agaaaccctt

caaggccagc

60

120

180

240

300

360

420

480



ctaaacttac
gaagctttca
atactcaagg
aagcctgggc
gatgacatca
ttgaacgaaa
caaggactga
ccttcaacge
ataacatctt
gagcttttca
ttaggtaagg
cactttaatg
taa

<210>
<211>

<212>
<213>

36
400
PRT

<400> 36

cgctcgtgac
ataatatata
ctaataaaaa
tgaggttgaa
aagtacaaag
tcgacttcac
tggatttctc
ccaccgagcc
cttctccaaa
aagataataa
gcataagcga

atgacgaatt

accgattatc
tcttccgata
ttctgtgtet
aacacaatta
cgctcttgta
caatatgttt
agtggatccc
tttttcacaa
tttcatggaa
aagcaatgca
tagttttgge

tagtgaattg

Saccharomyces bayanus

tcctgtgact
tcaaatcctt
aaggtaaaac
gattcaactc
tcgacaggaa
aataacgata
attgcaggac
aacaacgtgc
atgaagactt
ccaacttctg
atgttaaact

aagtctatcg

gtggtctgac
ctttgacgtc
ctaaacaacc
tgaatgcaac
gtgccgagtc
gtgctattcc
cttcctcecttce
cactagctat
cttatgaaga
atacggatat
ataattacga

atccggcatt

Met

Ala

Val

Ile

Gly

65

Asn

Arg

Ser

Ser

Pro

Phe

50

Lys

Pro

Ile

Lys

Met

Phe

35

Tyr

Val

Glu

Arg

Thr

Met

20

Phe

Pro

Thr

Ser

Ala

Gly

Ser

Lys

Gln

Phe

Lys

85

Ala

Lys

Arg

Asp

Gly

Lys

70

Gly

Phe

Met

Asp

Arg

Ile

55

Cys

Thr

Ser

Arg

Gln

His

40

Asp

Arg

Ser

Val

Leu

Asn

25

Glu

Ile

Ser

Ser

Arg

Thr
10

Lys

Ile

Val

Val

Arg

90

Leu
66

Ala

Leu

Lys

Ile

Arg

75

Ser

Gln

Ser

Ile

Pro

Glu

60

Ser

His

Lys

Pro

His

Trp

45

Arg

Asn

Ala

Trp

Asp

Leu

30

Leu

Ser

Gly

Cys

Asn

caaagaaatt
taaaaaaagt
ggaaaattca
cagatttttg
actaatgaac
aaatcccaat
ttctctattt
ttcggagtca
tgaaatcatg
caatacagat
agcattgctt

gatatcaaag

Asn Leu

15

Asp Pro

Gln Lys
Ser

Asp

Leu
80

Arg

Pro Phe

95

Val Val

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1203



Val

Lys

Asp

145

Leu

Thr

Pro

Val

Arg

225

Asp

Ser

Asp

Asp

Thr

305

Ile

Met

Thr

130

Glu

Asn

Lys

Ser

Ser

210

Leu

Asp

Leu

Ser

Pro

290

Glu

Thr

Asn

115

Asp

Lys

Leu

Glu

Leu

195

Lys

Lys

Ile

Met

Ala

275

Ile

Pro

Ser

100

Asn

Asp

Ala

Pro

Ile

180

Thr

Val

Thr

Lys

Asn

260

Ile

Ala

Phe

Ser

Ile

Tyr

Ile

Leu

165

Glu

Ser

Lys

Gln

Val

245

Leu

Pro

Gly

Ser

Ser
325

His

Lys

Lys

150

Val

Ala

Lys

Pro

Leu

230

Gln

Asn

Asn

Pro

Gln

310

Pro

Ala

Lys

135

Thr

Thr

Phe

Lys

Lys

215

Asp

Ser

Glu

Pro

Ser

295

Asn

Asn

His

120

Phe

Phe

Pro

Asn

Ser

200

Gln

Ser

Ala

Ile

Asn

280

Ser

Asn

Phe

105

Glu

Lys

Asp

Ile

Asn

185

Ile

Pro

Thr

Leu

Asp

265

Gln

Ser

Val

Met

Leu

Glu

Glu

Ile

170

Ile

Leu

Glu

Leu

Val

250

Phe

Gly

Ser

Pro

Glu
330

67

Arg

Thr

Leu

155

Ser

Tyr

Lys

Asn

Asn

235

Ser

Thr

Leu

Leu

Leu

315

Met

Phe

Leu

140

Glu

Cys

Leu

Ala

Ser

220

Ala

Thr

Asn

Met

Phe

300

Ala

Lys

Asp

125

Arg

Tyr

Asp

Pro

Asn

205

Lys

Thr

Gly

Met

Asp

285

Pro

Ile

Thr

110

Leu

Gln

Lys

Cys

Ile

190

Lys

Pro

Arg

Ser

Phe

270

Phe

Ser

Ser

Ser

Ile

Lys

Ala

Gly

175

Ser

Asn

Gly

Phe

Ala

255

Asn

Ser

Thr

Glu

Tyr
335

Thr

His

Ser

160

Leu

Asn

Ser

Leu

Leu

240

Glu

Asn

Val

Pro

Ser

320

Glu



Asp Glu

Ser Asp

Phe Gly

370

Asp Glu

385

<210> 37
<211>
<212>
<213>

DNA
<400> 37

atgaatggag
gcattcaatt
tcgacctcca
gggactgcga
atggcaaacg
ggcaacgcag
aatacctttg
tctggatcaa
tctaacccag
ggattttcat
ccagcattct
agttttggaa
actggagcta
cccaacacaa
aagcctgggt
acaaaacccg
tctatatcac
aaatctacag

ggggcaaaac

Ile

Thr

355

Met

Phe

2205

Met
340

Glu
Asp Ile
Asn

Leu

Ser Glu

Leu

Asn

Tyr

Leu

Phe Lys

Thr Asp

360

Asn
375

Tyr

Lys Ser

390

acaataaagg
ctggagctaa
tgttcggtaa
ataagggtgc
catcaacctc
ctaacgcaaa
cacttggaaa
ccgccacacc
cctccacctt
ttaatcaaaa
cctttggagce
cagctccagg
aagaatcaac
ctccttcatt
ttacacttgg
cctttagttt
ttccttcaaa
aagataaatc

ctgaagttaa

Saccharomyces castelli

aacgagtgga
ccaaacggct
tactgctaaa
tttcacaggg
aaataccgat
acctggggct
ttcttccacg
aatgtttaac
ttcgtttgga
tacgggaggg
aacaagtgat
cacaaacgat
atcgacacct
ttcattagga
tgcaaccctt
tgcttccact
taatggtgat
aaccaatgaa

agagactaca

Asp

345

Leu

Glu

Ile

Asn Lys

Gly Lys
Ala

Leu

Pro
395

Asp

tcttcaccat
accgctggac
actggaacaa
tttggtacag
ggaaagacag
gaaactgcaa
ccagcttccg
atgggaggtg
gcttctgaca
aaccaaccaa
ggaaaagatt
tctacaaaac
gcttttactc
agcgctagta
gggactcaaa
cctacagagg
accgccaaac
agctctacaa

gatactaagt
68

Ser Asn

Ile
365

Gly

Leu His

380

Ala Leu

ttgggaactt
aagacaccaa
ctccaatgtt
cctcatctac
gcactacagg
ccaatgactc
gtactctctt
caacatctgc
agaaggatga
gcaccacaga
ctgctgctaa
cattctcttt
tgggaggagc
acgacaaaaa
cagataaaaa
atactaccaa
cagctttttce
caaaaccaac

catccacagt

Ala

350

Ser

Phe

Ile

Pro Thr

Asp Ser

Asn Asp

Ser Lys

400

tagcgaaagt
aaataagcca
tggttctaca
attcggtagt
atttagcttt
aaataaacca
tggcaataaa
tgataagatt
ttcgaagcct
aacaaataaa
gccaactttg
tggaacaagc
taaagaggca
ctctgctteg
caacactgaa
aagtgcgtca
attctcaagt
cctttetttce

tactatgcca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



gcattttctt
ggtaaaaaac
aagtcagatg
gaagaaaagg
aaagacagta
tcagctgcta
aagaagcccg
acttttgaaa
gtttcacttg
aaagcggctg
gtaaagggcg
caaaatagaa
tttttagata
gctgtcaata
actcttgatg
aatgatgtta
aactctcaat
aattcgtcct
<210>
<211>

<212>
<213>

38
734
PRT

<400> 38

ttggagagaa
cagaagaaca
aaaatggtag
caaacgctac
cgactgctgce
aggacacatc
agggtaccac
attctaccaa
acaataagac
ttcacttcga
gtgaacaagt
tagatcaatc
actatgaaag
ccgcaagcaa
aaaacttaag
gcaacagttt
tgatgaaatt

tattagaaca

accgagggag
agataaagca
tgcaactcca
gtctgcacca
tccagcgttt
gacaaaaaca
tctgaaaaag
gactggaggt
cttggacgat
tgagtattca
aagccagtta
gttacaatat
aaaggccgac
taacgaccag
tgctctetet
caacaaggca
attgaattca

aaaaatcaaa

Saccharomyces castelli

ggtaccggta
gctgccgcetc
gctccagcat
actttctctt
tcatttggaa
ggtttctcat
gaagatatca
cttgatacga
ctaataacaa
aagaagatta
tattctgaca
attgaaaggc
actttattat
aagaggcaac
tcaaacctat
acaagtatca
catttagacg

tcattctcta

atgcaccaac
caagtttctc
tttcatttgg
tagctaaaaa
agaagtcaga
ttggtaataa
aatctaacgt
aaccagtgga
aatggacaaa
attcttggga
cattggctac
agcaggatga
ctgacatttt
aggcgtatca
cctcattgat
atttaggaaa
cattgaaatc

aataa

Met Asn Gly Asp Asn Lys
1 5

Phe Ser Glu Ser Ala Phe
20

Gly Gln Asp Thr Lys Asn
35

Ala Lys Thr Gly Thr Thr
50

Gly

Asn

Lys

Pro
55

Thr

Ser

Pro

40

Met

Ser

Gly

Ser

Phe

Gly Ser
10

Ala Asn

Thr Ser

Gly Ser

69

Ser

Gln

Met

Thr
60

Pro

Thr

Phe

45

Gly

Phe

Ala

30

Gly

Thr

tttttcatta
attgggcaaa
aaagaaacct
agcagacgaa
agaaaaggat
agctgacgag
ctccgaaaag
actaaaacca
tgacttaaca
tcagatgcta
ggaacaaact
attagagata
atcaacaact
cactgcagaa
aaatgaaatt
caaagatgaa

gttagacgac

Gly Asn

15

Thr Ala

Asn Thr

Ala Asn

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2205



Lys

65

Met

Gly

Ala

Ser

Ala

145

Ser

Asp

Pro

Ser

Ala

225

Thr

Ala

Ser

Thr

Gly

Ala

Phe

Thr

Thr

130

Thr

Asn

Ser

Ser

Asp

210

Pro

Gly

Lys

Asn

Leu

Ala

Asn

Ser

Asn

115

Pro

Pro

Pro

Lys

Thr

195

Gly

Gly

Ala

Glu

Asp

275

Gly

Phe

Ala

Phe

100

Asp

Ala

Met

Ala

Pro

180

Thr

Lys

Thr

Lys

Ala

260

Lys

Thr

Thr

Ser

85

Gly

Ser

Ser

Phe

Ser

165

Gly

Glu

Asp

Asn

Glu

245

Pro

Asn

Gln

Gly

70

Thr

Asn

Asn

Gly

Asn

150

Thr

Phe

Thr

Ser

Asp

230

Ser

Asn

Ser

Thr

Phe

Ser

Ala

Lys

Thr

135

Met

Phe

Ser

Asn

Ala

215

Ser

Thr

Thr

Ala

Asp

Gly

Asn

Ala

Pro

120

Leu

Gly

Ser

Phe

Lys

200

Ala

Thr

Ser

Thr

Ser

280

Lys

Thr

Thr

Asn

105

Asn

Phe

Gly

Phe

Asn

185

Pro

Lys

Lys

Thr

Pro

265

Lys

Asn

Ala

Asp

90

Ala

Thr

Gly

Ala

Gly

170

Gln

Ala

Pro

Pro

Pro

250

Ser

Pro

Asn
70

Ser

75

Gly

Lys

Phe

Asn

Thr

155

Ala

Asn

Phe

Thr

Phe

235

Ala

Phe

Gly

Thr

Ser

Lys

Pro

Ala

Lys

140

Ser

Ser

Thr

Ser

Leu

220

Ser

Phe

Ser

Phe

Glu

Thr

Thr

Gly

Leu

125

Ser

Ala

Asp

Gly

Phe

205

Ser

Phe

Thr

Leu

Thr

285

Thr

Phe

Gly

Ala

110

Gly

Asp

Lys

Gly

190

Gly

Phe

Gly

Leu

Gly

270

Leu

Lys

Gly

Thr

95

Glu

Asn

Ser

Lys

Lys

175

Asn

Ala

Gly

Thr

Gly

255

Ser

Gly

Pro

Ser

80

Thr

Thr

Ser

Thr

Ile

160

Asp

Gln

Thr

Thr

Ser

240

Gly

Ala

Ala

Ala



Phe

305

Ser

Ser

Thr

Thr

Gly

385

Gly

Ser

Ala

Ala

Thr

465

Ser

Lys

Ile

290

Ser

Ile

Phe

Thr

Thr

370

Glu

Lys

Leu

Phe

Pro

450

Ala

Ala

Ala

Lys

Phe

Ser

Ser

Lys

355

Asp

Lys

Lys

Gly

Ser

435

Thr

Ala

Ala

Asp

Ser
515

Ala

Leu

Ser

340

Pro

Thr

Pro

Pro

Lys

420

Phe

Phe

Pro

Lys

Glu

500

Asn

Ser

Pro

325

Lys

Thr

Lys

Arg

Glu

405

Lys

Gly

Ser

Ala

Asp

485

Lys

Val

Thr

310

Ser

Ser

Leu

Ser

Glu

390

Glu

Ser

Lys

Leu

Phe

470

Thr

Lys

Ser

295

Pro

Asn

Thr

Ser

Ser

375

Gly

Gln

Asp

Lys

Ala

455

Ser

Ser

Pro

Glu

Thr

Asn

Glu

Phe

360

Thr

Thr

Asp

Glu

Pro

440

Lys

Phe

Thr

Glu

Lys
520

Glu

Gly

Asp

345

Gly

Val

Gly

Lys

Asn

425

Glu

Lys

Gly

Lys

Gly

505

Thr

Asp

Asp

330

Lys

Ala

Thr

Asn

Ala

410

Gly

Glu

Ala

Lys

Thr

490

Thr

Phe

71

Thr

315

Thr

Ser

Lys

Met

Ala

395

Ala

Ser

Lys

Asp

Lys

475

Gly

Thr

Glu

300

Thr

Ala

Thr

Pro

Pro

380

Pro

Ala

Ala

Ala

Glu

460

Ser

Phe

Leu

Asn

Lys

Lys

Asn

Glu

365

Ala

Thr

Ala

Thr

Asn

445

Lys

Glu

Ser

Lys

Ser
525

Ser

Pro

Glu

350

Val

Phe

Phe

Pro

Pro

430

Ala

Asp

Glu

Phe

Lys

510

Thr

Ala

Ala

335

Ser

Lys

Ser

Ser

Ser

415

Ala

Thr

Ser

Lys

Gly

495

Glu

Lys

Ser

320

Phe

Ser

Glu

Phe

Leu

400

Phe

Pro

Ser

Thr

Asp

480

Asn

Asp

Thr



Gly Gly
530

Asn Lys
545

Lys Ala

Asp Gln

Asp Thr

Gln Tyr
610

Tyr Glu
625

Ala Val

His Thr

Leu Ser

Lys Ala
690

Met Lys
705

Asn Ser

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

<220>
<223>

Leu

Thr

Ala

Met

Leu

595

Ile

Arg

Asn

Ala

Ser

675

Thr

Leu

Ser

39
40
PRT

Asp

Leu

Val

Leu

580

Ala

Glu

Lys

Thr

Glu

660

Leu

Ser

Leu

Leu

Thr

Asp

His

565

Val

Thr

Arg

Ala

Ala

645

Thr

Ile

Ile

Asn

Leu
725

Lys

Asp

550

Phe

Lys

Glu

Gln

Asp

630

Ser

Leu

Asn

Asn

Ser

710

Glu

Pro

535

Leu

Asp

Gly

Gln

Gln

615

Thr

Asn

Asp

Glu

Leu

695

His

Gln

Artificial Sequence

Val

Ile

Glu

Gly

Thr

600

Asp

Leu

Asn

Glu

Ile

680

Gly

Leu

Lys

Glu

Thr

Tyr

Glu

585

Gln

Glu

Leu

Asp

Asn

665

Asn

Asn

Asp

Ile

2Fe-2S cluster protein motif

Leu

Lys

Ser

570

Gln

Asn

Leu

Ser

Gln

650

Leu

Asp

Lys

Ala

Lys
730

72

Lys

Trp

555

Lys

Val

Arg

Glu

Asp

635

Lys

Ser

Val

Asp

Leu

715

Ser

Pro

540

Thr

Lys

Ser

Ile

Ile

620

Ile

Arg

Ala

Ser

Glu

700

Lys

Phe

Val

Asn

Ile

Gln

Asp

605

Phe

Leu

Gln

Leu

Asn

685

Asn

Ser

Ser

Ser

Asp

Asn

Leu

590

Gln

Leu

Ser

Gln

Ser

670

Ser

Ser

Leu

Lys

Leu

Leu

Ser

575

Tyr

Ser

Asp

Thr

Ala

655

Ser

Phe

Gln

Asp

Asp

Thr

560

Trp

Ser

Leu

Asn

Thr

640

Tyr

Asn

Asn

Leu

Asp
720



<220>

<221> MISC_FEATURE

<222>  (2)..(5)

<223> Xaa may be any amino acid
<220>

<221> MISC_FEATURE

<222>  (7)..(8)

<223> Xaa may be any amino acid
<220>

<221> MISC_FEATURE

<222>  (10)..(39)

<223> Xaa may be any amino acid
<400> 39

Cys Xaa Xaa Xaa

1

Xaa Xaa Xaa Xaa

Xaa Xaa Xaa Xaa

35

<210> 40
<211>
<212>
<213>

DNA
<400> 40

atgttgacta
gttgtggact
atcgacgccg
gagcaaaatg
gtcctagtta
actgagggag
agaactcacc
gaggtacaag
gctggtcagg
aatactaaaa

attagcgctg

1716

Bacillus

5

20

aagctacaaa
gtttggtaga
tgtttgatgce
ccgcatttat
cgtctggeccce
atcctgtagt
agtctctaga
acgtaaagaa
ctggtgccgce
acgttagagc

caattgctaa

Xaa Cys Xaa

Xaa Xaa Xaa

Xaa Xaa Xaa

Cys
40

subtilis

agagcagaaa
acagggcgta
attacaagac
ggcgcaagct
aggagcctcc
tgcgttagcc
caacgctgct
tatacctgaa
gtttgtttct
ggttgcagcc

aattcagacg

10

tcattggtga
acacatgttt
aagggtccag
gtaggtaggc
aatttagcaa
ggtaatgtaa
ttattccaac
gctgtgacaa
tttcctcaag
cctaaactag

gcgaaactac

73

30

aaaatagggg
ttggtatccc
aaattattgt
ttacaggtaa
ctggtctatt
ttagagctga
cgatcaccaa
acgcatttcg
acgttgtcaa
gtccagccgce

cagtagtcct

Xaa Cys Xaa Xaa Xaa Xaa Xaa Xaa Xaa

15

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
25

tgcagaactt
aggtgcaaaa
tgctagacat
acctggtatt
gacagctaat
taggcttaag
gtactcagta
tatagcttct
tgaagtgacc
agacgacgca

tgtcggtatg

60

120

180

240

300

360

420

480

540

600

660



aagggcggaa
cctttegttg
tttggaagga
gttgtactta
ggggatagaa
ccagatttag
gtaaaggttg
catgagggtg
gttaaggaac
catgcaattt
aacgggatgc
cccggtgaga
ttagaaactg
tacgacatgg
ggtaacatcg
agtccagatc
atagatgtgc
gagtttggcg
<210>
<211>

<212>
<213>

41
571
PRT
Baci

<400> 41
Met Leu Thr
1

Gly Ala Glu

Val Phe Gly
35

Gln Asp Lys
50

gaccagaagc
agacttacca
taggtctatt
ctatcggtta
caattataca
aactaatcgg
agttcgctga
aacaagttcc
taagaaatgc
ggatgtcacg
aaactctggg
aggtggtatc
cagtccgttt
ttgcttttca
atattgtgaa
agttagctga
cagttgacta

agctaatgaa

1lus

Lys Ala

Leu Val

20

Ile Pro

Gly Pro

Thr

Val

Gly

Glu

aataaaagct
agcagcaggt
tagaaaccaa
tgatcctata
tctagacgag
agatatcccg
acgtgagcag
agcagactgg
ggtcgatgat
ttattttagg
ggttgcactt
ggtatcaggt
aaaagctccc
acagttgaag
atatgctgag
tgtgttgaga
ctcagacaat

gaccaaagcc

subtilis

Lys Glu

Asp Cys

Ala Lys

40

Ile
55

Ile

Gln

Leu

25

Ile

Val

gttcgtaagt
actttatcta
ccaggagatt
gagtatgacc
ataatcgccg
tcaacaatca
aaaatcttat
aaatctgacc
catgtgactg
agctacgaac
ccttgggcta
gatggtggcet
attgtgcata
aaatacaata
tcttttggcg
caagggatga
attaatttgg

ttataa

Lys Ser

10

Val Glu

Asp Ala

Ala Arg

74

tattgaagaa
gagatttaga
tactattaga
caaagttttg
acatcgatca
atcatattga
ctgatctaaa
gtgcacatcc
ttacatgtga
cattaacttt
ttggcgctag
ttctgttttc
ttgtctggaa
gaacttcggc
caacaggcct
atgccgaggg

cttctgataa

Leu Val

Gln Gly

30

Val Phe

45

His Glu

60

Lys

Val

Asp

Gln

agtccaatta
ggatcagtat
acaagctgat
gaacataaat
cgcttatcaa
acatgatgct
gcaatatatg
tttggaaatc
tatcggttca
aatgatatct
tttagttaag
ggctatggaa
tgattctact
tgtagacttt
gagggtggaa
accggtaatc

acttcctaaa

Asn
15

Arg
Thr His
Ala

Leu

Asn Ala

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1716



Ala

65

Val

Leu

Val

Ala

Val

145

Ala

Asn

Leu

Gln

Pro

225

Pro

Glu

Asp

Pro

Phe

Leu

Thr

Ile

Ala

130

Lys

Gly

Glu

Gly

Thr

210

Glu

Phe

Asp

Leu

Ile
290

Met

Val

Ala

Arg

115

Leu

Asn

Gln

Val

Pro

195

Ala

Ala

Val

Gln

Leu

275

Glu

Ala

Thr

Asn

100

Ala

Phe

Ile

Ala

Thr

180

Ala

Lys

Ile

Glu

Tyr

260

Leu

Tyr

Gln

Ser

85

Thr

Asp

Gln

Pro

Gly

165

Asn

Ala

Leu

Lys

Thr

245

Phe

Glu

Asp

Ala

70

Gly

Glu

Arg

Pro

Glu

150

Ala

Thr

Asp

Pro

Ala

230

Tyr

Gly

Gln

Pro

Val

Pro

Gly

Leu

Ile

135

Ala

Ala

Lys

Asp

Val

215

Val

Gln

Arg

Ala

Lys
295

Gly

Gly

Asp

Lys

120

Thr

Val

Phe

Asn

Ala

200

Val

Arg

Ala

Ile

Asp

280

Phe

Arg

Ala

Pro

105

Arg

Lys

Thr

Val

Val

185

Ile

Leu

Lys

Ala

Gly

265

Val

Trp

Leu

Ser

90

Val

Thr

Tyr

Asn

Ser

170

Arg

Ser

Val

Leu

Gly

250

Leu

Val

Asn

75

Thr

75

Asn

Val

His

Ser

Ala

155

Phe

Ala

Ala

Gly

Leu

235

Thr

Phe

Leu

Ile

Gly

Leu

Ala

Gln

Val

140

Phe

Pro

Val

Ala

Met

220

Lys

Leu

Arg

Thr

Asn
300

Lys

Ala

Leu

Ser

125

Glu

Arg

Gln

Ala

Ile

205

Lys

Lys

Ser

Asn

Ile

285

Gly

Pro

Thr

Ala

110

Leu

Val

Ile

Asp

Ala

190

Ala

Gly

Val

Arg

Gln

270

Gly

Asp

Gly

Gly

95

Gly

Asp

Gln

Ala

Val

175

Pro

Lys

Gly

Gln

Asp

255

Pro

Tyr

Arg

Val

80

Leu

Asn

Asn

Asp

Ser

160

Val

Lys

Ile

Arg

Leu

240

Leu

Gly

Asp

Thr



Ile

305

Pro

Glu

Leu

Asp

Arg

385

His

Leu

Ala

Ser

Val

465

Tyr

Ala

Gly

Leu

Ile

Asp

His

Ser

Trp

370

Asn

Ala

Met

Ile

Gly

450

Arg

Asp

Val

Ala

Arg

His

Leu

Asp

Asp

355

Lys

Ala

Ile

Ile

Gly

435

Asp

Leu

Met

Asp

Thr

515

Gln

Leu

Glu

Ala

340

Leu

Ser

Val

Trp

Ser

420

Ala

Gly

Lys

Val

Phe

500

Gly

Gly

Asp

Leu

325

Val

Lys

Asp

Asp

Met

405

Asn

Ser

Gly

Ala

Ala

485

Gly

Leu

Met

Glu

310

Ile

Lys

Gln

Arg

Asp

390

Ser

Gly

Leu

Phe

Pro

470

Phe

Asn

Arg

Asn

Ile

Gly

Val

Tyr

Ala

375

His

Arg

Met

Val

Leu

455

Ile

Gln

Ile

Val

Ala

Ile

Asp

Glu

Met

360

His

Val

Tyr

Gln

Lys

440

Phe

Val

Gln

Asp

Glu

520

Glu

Ala

Ile

Phe

345

His

Pro

Thr

Phe

Thr

425

Pro

Ser

His

Leu

Ile

505

Ser

Gly

Asp

Pro

330

Ala

Glu

Leu

Val

Arg

410

Leu

Gly

Ala

Ile

Lys

490

Val

Pro

Pro
76

Ile

315

Ser

Glu

Gly

Glu

Thr

395

Ser

Gly

Glu

Met

Val

475

Lys

Lys

Asp

Val

Asp

Thr

Arg

Glu

Ile

380

Cys

Tyr

Val

Lys

Glu

460

Trp

Tyr

Tyr

Gln

Ile

His

Ile

Glu

Gln

365

Val

Asp

Glu

Ala

Val

445

Leu

Asn

Asn

Ala

Leu

525

Ile

Ala

Asn

Gln

350

Val

Lys

Ile

Pro

Leu

430

Val

Glu

Asp

Arg

Glu

510

Ala

Asp

Tyr

His

335

Lys

Pro

Glu

Gly

Leu

415

Pro

Ser

Thr

Ser

Thr

495

Ser

Asp

Val

Gln

320

Ile

Ile

Ala

Leu

Ser

400

Thr

Trp

Val

Ala

Thr

480

Ser

Phe

Val

Pro



530

535

540

Val Asp Tyr Ser Asp Asn Ile Asn Leu Ala Ser Asp Lys Leu Pro Lys
550

545

555

Glu Phe Gly Glu Leu Met Lys Thr Lys Ala Leu

<210> 42
<211>
<212>
<213>

DNA
<220>
<223>

<400> 42
atggccaact

agatttatgg
gtaattgttg
ctggatattt
aaagcgacgg
ttagtgatta
ctgatgaagg
gagcagatca
gtcagagagg
aatgacccca
catagagcgg
gaacaaacca
gtcgaagagg
atcaccgagg
gccaagctaa
caaaagcaca
gcaaacgatg
acagccccac
atgatagcta

atcattgaag

1476

565

attttaacac

gaagggacga

gctgcggtge

cgtatgcatt

aaaatgggtt

acctaacacc

atggggcagc

gaaaagatat

agtacaagag

aaggtgaagg

gtgtgttaga

ttctgtgcgg

gtacagatcc

cacttaaaca

gagcctacgc

tggacgatat

ataaaaagtt

aatacgaagg

tggtgaaggc

aatctgcata

Artificial Sequence

Nucleotide sequence for E.

attaaatttg

gtttgctgat

tcagggtcta

gaggaaagag

caaagttggt

agataaggtt

tttaggttac

aacagtcgta

gggttttggt

tatggcaatt

gagttctttc

aatgttgcag

tgcctatgcet

aggtggcata

cttatctgag

tatctccggt

attgacgtgg

taaaattggt

aggggtagaa

ctatgagtct

570

coli ilvCQ1l10V

agacaacaat
ggtgcttctt
aaccaaggtt
gcaattgcag
acttacgaag
cactcagacg
tctcatggcet
atggttgcac
gtacctacat
gcgaaggcat
gtagctgagg
gcagggtctt
gaaaagttga
acattgatga
caactaaaag
gagttttcct
agagaagaaa
gaacaagaat
cttgcattcg

ttgcatgaat
77

tggctcaact
atctgcaagg
taaacatgag
aaaagagggc
aactgatccc
tagtaagaac
ttaatatcgt
caaagtgccc
tgatcgccgt
gggcagccgce
tcaagagtga
tactatgctt
tacaatttgg
tggatagact
agatcatggc
caggaatgat
ccggcaagac
actttgataa
aaactatggt

tgcctttgat

560

gggtaagtgc
aaagaaagta
agattcaggt
ctcctggegt
tcaggcagat
agttcaaccg
tgaagtgggc
aggtacggaa
acatcctgaa
aaccggaggt
cttaatgggt
tgataaattg
ttgggagaca
ttcaaatccg
accattattc

ggcagattgg

ggcattcgag

gggagtattg

tgactccggt

agcaaatact

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



gttgtcatat

ttgttaaagc

ggagcggttyg

gaacaggtgg

ggatga

cagacactgc
ccttcatggce
acaatggcca

gtaaaaagct

agaatatggt
cgagttacaa
actgagagac

gagaggatat

attgcaagaa aaagacttta cgagatgaat
aattacttat ttagctacgc atgtgtcccg
cctggtgatt tggggaaggc tattccggaa
gtaaatgaag ctattcgttc acatgctata
atgaccgata tgaaaagaat tgcagtggca
<210> 43

<211> 493

<212> PRT

<213> Artificial Sequence

<220>

<223> Amino acid sequence for E.
<400> 43

Met Ala Asn
1

Leu Gly Lys

Leu
35

Ser Tyr

Leu Asn

50

Gly

Tyr Ala Leu

65

Lys Ala Thr

Pro Gln Ala

Val Val

115

Asp

Gly Tyr Ser

130

Lys Asp Ile

Tyr

Cys

Gln

Gln

Arg

Glu

Asp

100

Arg

His

Thr

Phe

Arg

Gly

Gly

Lys

Asn

85

Leu

Thr

Gly

Val

Asn

Phe

Lys

Leu

Glu

70

Gly

Val

Val

Phe

Val

Thr

Met

Lys

Asn

55

Ala

Phe

Ile

Gln

Asn

135

Met

Leu

Gly

Val

40

Met

Ile

Lys

Asn

Pro

120

Ile

Val

Asn

Arg

Val

Arg

Ala

Val

Leu

105

Leu

Val

Ala

Leu

10

Asp

Ile

Asp

Glu

Gly

90

Thr

Met

Glu

Pro
78

Arg

Glu

Val

Ser

Lys

75

Thr

Pro

Lys

Val

Lys

coli ilvCQ1l10V

Gln Gln Leu

Phe Ala Asp

Gly Cys

45

Gly

Gly Leu

60

Asp

Arg Ala Ser

Tyr Glu Glu

Val
110

Asp Lys

Asp Gly Ala

125

Gly Glu Gln

140

Cys Pro Gly

Ala

15

Gly

Ala

Ile

Trp

Leu

95

His

Ala

Ile

Thr

Gln

Ala

Gln

Ser

Arg

80

Ile

Ser

Leu

Arg

Glu

1260

1320

1380

1440

1476



145

Val

Val

Ala

Ser

Leu

225

Val

Gly

Met

Ser

Asp

305

Ala

Thr

Glu

Val

Arg

His

Trp

Phe

210

Cys

Glu

Trp

Met

Glu

290

Asp

Asn

Ala

Tyr

Glu
370

Glu

Pro

Ala

195

Val

Gly

Glu

Glu

Asp

275

Gln

Ile

Asp

Phe

Phe

355

Leu

Glu

Glu

180

Ala

Ala

Met

Gly

Thr

260

Arg

Leu

Ile

Asp

Glu

340

Asp

Ala

Tyr

165

Asn

Ala

Glu

Leu

Thr

245

Ile

Leu

Lys

Ser

Lys

325

Thr

Lys

Phe

150

Lys

Asp

Thr

Val

Gln

230

Asp

Thr

Ser

Glu

Gly

310

Lys

Ala

Gly

Glu

Arg

Pro

Gly

Lys

215

Ala

Pro

Glu

Asn

Ile

295

Glu

Leu

Pro

Val

Thr
375

Gly

Lys

Gly

200

Ser

Gly

Ala

Ala

Pro

280

Met

Phe

Leu

Gln

Leu

360

Met

Phe

Gly

185

His

Asp

Ser

Tyr

Leu

265

Ala

Ala

Ser

Thr

Tyr

345

Met

Val

Gly

170

Glu

Arg

Leu

Leu

Ala

250

Lys

Lys

Pro

Ser

Trp

330

Glu

Ile

Asp

79

155

Val

Gly

Ala

Met

Leu

235

Glu

Gln

Leu

Leu

Gly

315

Arg

Gly

Ala

Ser

Pro

Met

Gly

Gly

220

Cys

Lys

Gly

Arg

Phe

300

Met

Glu

Lys

Met

Gly
380

Thr

Ala

Val

205

Glu

Phe

Leu

Gly

Ala

285

Gln

Met

Glu

Ile

Val

365

Ile

Leu

Ile

190

Leu

Gln

Asp

Ile

Ile

270

Tyr

Lys

Ala

Thr

Gly

350

Lys

Ile

Ile

175

Ala

Glu

Thr

Lys

Gln

255

Thr

Ala

His

Asp

Gly

335

Glu

Ala

Glu

160

Ala

Lys

Ser

Ile

Leu

240

Phe

Leu

Leu

Met

Trp

320

Lys

Gln

Gly

Glu



Ser Ala

385

Tyr

Ile Ala Arg

Ala Glu Tyr

Phe
435

Lys Pro

Glu
450

Pro

Ile
465

Arg Ser

Met Thr Asp

<210> 44

<211> 1476
<212> DNA
<213>

<220>
<223>

<400> 44
atggccaact

agatttatgg
gtaattgttg
ctggatattt
aaagcgacgg
ttagtgatta
ctgatgaagg
gagcagatca
gtcagagagg
aatgacccca

catagagcgg

Tyr

Lys

Gly

420

Met

Ala

His

Met

Glu

Arg

405

Asn

Ala

Val

Ala

Lys
485

Ser
390

Leu

Tyr

Glu

Asp

Ile

470

Arg

Leu

Tyr

Leu

Leu

Asn

455

Glu

Ile

His

Glu

Phe

Gln

440

Gly

Gln

Ala

attttaacac
gaagggacga
gctgcggtge
cgtatgcatt
aaaatgggtt
acctaacacc
atggggcagc
gaaaaggtat
agtacaagag
aacgtgaagg

gtgtgttaga

Artificial Sequence

Nucleotide sequence for E.

attaaatttg
gtttgctgat
tcagggtcta
gaggaaagag
caaagttggt
agataaggtt
tttaggttac
aacagtcgta
gggttttggt
tatggcaata

gagttctttc

Glu Pro

395

Leu

Met Asn Val

410

Ser Ala

425

Tyr

Pro Gly Asp

Gln Leu Arg

Val Gly Lys

475

Val Ala

490

Gly

coli ilvC

agacaacaat
ggtgcttett
aaccaaggtt
tctattgcag
acttacgaag
cactcagacg
tctcatggcet
atggttgcgc
gtacctacat
gcgaaggcat
gtagctgagg

80

Leu Ile

Val Ile

Cys Val

Leu Gly

445

Asp Val

460

Lys Leu

Leu Glu

coScP2D1-Al

tggctcaact

atctgcaagg

taaacatgag

aaaaggatgc

aactgatccc

tagtaagaac

ttaatatcgt

caaagtgccc

tgatcgccgt

gggcagccgce

tcaagagtga

Ala

Ser

Pro

430

Lys

Asn

Arg

Asn

Asp

415

Leu

Ala

Glu

Gly

Thr

400

Thr

Leu

Ile

Ala

Tyr
480

gggtaagtgc
aaagaaagta
agattcaggt
cgattggcgt
tcaggcagat
agttcaaccg
tgaagtgggc
aggtacggaa
acatcctgaa
aaccggaggt

cttaatgggt

60

120

180

240

300

360

420

480

540

600

660



gaacaaacca
gtcgaagagg
atcaccgagg
gccaagctaa
caaaagcaca
gcaaacgatg
acagccccac
atgatagcta
atcattgaag
attgcaagaa
aattacttat
cctggtgatt
gtaaatgaag
atgaccgata
<210> 45

<211> 491
<212> PRT

<213>

<220>
<223>

<400> 45

Met Ala Asn

1

Leu

Ser Tyr

35

Gly Leu

50

Tyr Ala

65

Lys

Leu

Asn

Leu

ttctgtgcgg
gtacagatcc
cacttaaaca
gagcctacgc
tggacgatat
ataaaaagtt
aatacgaagg
tggtgaaggc
aatctgcata
aaagacttta
ttagctacgce
tggggaaggc
ctattcgttc

tgaaaagaat

Tyr Phe

Cys
20

Arg
Gln Gly
Gln

Gly

Arg Lys

Asn

Phe

Lys

Leu

Glu
70

aatgttgcag
tgcctatgcet
aggtggcata
cttatctgag
tatctccggt
attgacgtgg
taaaattggt
aggggtagaa
ctatgagtct
cgagatgaat
gtgtgtcccyg
tattccggaa
gcatgctata

tgcagtggca

Artificial Sequence

Thr Leu

Met

Gly

Val
40

Lys

Asn Met

55

Ser Ile

Asn

Arg

25

Val

Arg

Ala

gcagggtctt

gaaaagttga

acattgatga

caactaaaag

gagttttcct

agagaagaaa

gaacaagaat

cttgcattcg

ttgcatgaat

gttgtcatat

ttgttagagce

ggagcggttg

gaacaggtgg

ggatga

Leu
10

Arg

Asp Glu

Ile Val

Asp Ser

Glu Lys

75

81

tactatgett
tacaatttgg
tggatagact
agatcatggc
caggaatgat
ccggcaagac
actttgataa
aaactatggt
tgcctttgat
cagacactgc
ccttcatggce
acaatggcca

gtaaaaagct

Amino acid sequence for E coli I1lvCP2D1-Al

Gln Gln

Phe Ala

Gly Cys

45

Gly Leu

Asp Ala

Leu

Asp

Gly

Asp

Asp

tgataaattg
ttgggagaca
ttcaaatccg
accattattc
ggcagattgg
ggcattcgag
gggagtattg
tgactccggt
agcaaatact
agaatatggt
cgagttacaa
actgagagac

gagaggatat

Ala
15

Gln

Gly Ala

Ala Gln

Ile Ser

Trp Arg

80

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1476



Lys

Pro

Asp

Gly

Lys

145

Val

Val

Ala

Ser

Leu

225

Val

Gly

Met

Ser

Asp
305

Ala

Gln

Val

Tyr

130

Arg

His

Trp

Phe

210

Cys

Glu

Trp

Met

Glu

290

Asp

Thr

Ala

Val

115

Ser

Ile

Glu

Pro

Ala

195

Val

Gly

Glu

Glu

Asp

275

Gln

Ile

Glu

Asp

100

Arg

His

Thr

Glu

Glu

180

Ala

Ala

Met

Gly

Thr

260

Arg

Leu

Ile

Asn

85

Leu

Thr

Gly

Val

Tyr

165

Asn

Ala

Glu

Leu

Thr

245

Ile

Leu

Lys

Ser

Gly

Val

Val

Phe

Val

150

Lys

Asp

Thr

Val

Gln

230

Asp

Thr

Ser

Glu

Gly
310

Phe

Ile

Gln

Asn

135

Met

Arg

Pro

Gly

Lys

215

Ala

Pro

Glu

Asn

Ile

295

Glu

Lys

Asn

Pro

120

Ile

Val

Gly

Lys

Gly

200

Ser

Gly

Ala

Ala

Pro

280

Met

Phe

Val

Leu

105

Leu

Val

Ala

Phe

Arg

185

His

Asp

Ser

Tyr

Leu

265

Ala

Ala

Ser

Gly

90

Thr

Met

Glu

Pro

Gly

170

Glu

Arg

Leu

Leu

Ala

250

Lys

Lys

Pro

Ser

82

Thr

Pro

Lys

Val

Lys

155

Val

Gly

Ala

Met

Leu

235

Glu

Gln

Leu

Leu

Gly
315

Tyr

Asp

Asp

Gly

140

Cys

Pro

Met

Gly

Gly

220

Cys

Lys

Gly

Arg

Phe

300

Met

Glu

Lys

Gly

125

Glu

Pro

Thr

Ala

Val

205

Glu

Phe

Leu

Gly

Ala

285

Gln

Met

Glu

Val

110

Ala

Gln

Gly

Leu

Ile

190

Leu

Gln

Asp

Ile

Ile

270

Tyr

Lys

Ala

Leu

95

His

Ala

Ile

Thr

Ile

175

Ala

Glu

Thr

Lys

Gln

255

Thr

Ala

His

Asp

Ile

Ser

Leu

Arg

Glu

160

Ala

Lys

Ser

Ile

Leu

240

Phe

Leu

Leu

Met

Trp
320



Ala Asn Asp

Thr Ala Phe

Glu Phe

355

Tyr

Val Glu

370

Leu

Ser Ala

385

Tyr

Ile Ala Arg

Ala Glu Tyr

Glu Phe

435

Pro

Glu
450

Pro Gly

Ile
465

Arg Ser

Met Thr Asp

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

46
1647
DNA

<400> 4o

atgtatactg

ttcggcgttce

atgaaatggg

cgtaccaaga

Asp Lys

325

Glu
340

Thr
Asp Lys
Ala

Phe

Tyr Glu

Lys

Ala

Gly

Glu

Ser

Leu Leu

Pro Gln

Val Leu

360

Thr
375

Met

Leu His

390

Lys Arg

405

Gly Asn

420

Met Ala

Ala

Val

His Ala

Leu

Tyr

Glu

Asp

Ile

Tyr Glu

Phe

Leu

Gln
440

Leu

Asn
455

Gly

Glu Gln

470

Met Lys

485

ttggtgatta
cgggtgatta

tgggtaacgc

aagccgcggc

Arg

Ile Ala

Lactococcus lactis

tctgctggac
caatctgcag
taacgaactg

atttctgacc

Thr Trp

330

Arg

Tyr Glu

345

Gly

Met Ile Ala

Val Asp Ser

Glu Pro

395

Leu

Met Asn Val

410

Ser Ala

425

Tyr

Pro Gly Asp

Gln Leu Arg

Val Gly Lys

475

Val Ala

490

Gly

cgtctgcatg
ttcctggatc
aacgcaagct

actttcggtg

83

Glu Glu Thr

Lys Ile Gly

350

Met Val

365

Lys

Gly Ile Ile

380

Leu Ile Ala

Val Ile Ser

Val Pro

430

Cys

Leu Gly

445

Lys

Asp Val Asn

460

Lys Leu Arg

aactgggtat
agatcatctc
acatggcaga

ttggcgaact

Gly
335

Lys
Glu Gln
Ala Gly
Glu

Glu

Thr
400

Asn

Asp Thr

415

Leu Leu

Ala Ile

Glu Ala

Gly Tyr

480

cgaagaaatc
tcataaagac
tggttatgca

gagcgccgtce

60

120

180

240



aacggtctgg
acgagcaaag
aaacacttca
aacgctactg
tacatcaacc
aagaaagaaa
tctctgaaaa
ctggagaaga
ttcggcaagt
ctgagcgaac
gttaaactga
attagcctga
gaaagcctga
gacaaaaagc
caggccgtgg
tttttcggeg
tggggtagca
tctecgtcate
ctggcaattc
gttgagcgtg
tctaaactgc
accgaaaacg
tggatcgaac
ctgtttgctg
<210> 47

<211> 548
<212> PRT
<213>

<400> 47

cgggctccta
ttcagaacga
tgaaaatgca
tggaaatcga
tgcctgtgga
actccacttc
acgcaaagaa
ccgtgaccca
cctctgttga
cgaacctgaa
ccgactcttce
acatcgacga
tcagctctct
aagaagattt
agaacctgac
cgtcttctat
ttggctatac
tgctgttcat
gtgaaaagat
agatccacgg
cggagtcctt
aatttgtgag
tgatcctggce

aacagaataa

cgccgaaaac
aggtaaattc
tgaacctgtg
ccgcgttcectg
tgttgcggca
taacactagc
accaatcgtg
attcatcagc
cgaggctctg
agaatttgtt
taccggtgca
gggtaaaatc
gctggacctg
cgtaccatct
ccagagcaat
ctttctgaaa
tttccecggea
cggtgacggt
caacccgatt
tccgaaccag
cggcgcaact
cgtgatgaaa
gaaagaaggc

atcctaa

Lactococcus lactis

ctgccggtgg
gtccaccaca
actgcggcac
tctgcgctgce
gctaaagcgg
gaccaggaaa
atcaccggcc
aaaaccaaac
ccgtctttece
gaatctgcgg
ttcactcacc
ttcaacgagc
tccgaaatcg
aacgcactgc
gaaaccatcg
tccaaaagcce
gcgctggget
tccectgcage
tgcttcatta
tcttacaacg
gaggaccgtg
gaggcccagyg

gcaccgaagg

tggagatcgt
ctctggctga
gtacgctgct
tgaaagaacg
aaaaaccgag
tcctgaacaa
acgaaatcat
tgccgattac
tgggcatcta
acttcatcct
atctgaacga
gtatccagaa
agtataaagg
tgtcccagga
tggcggaaca
attttatcgg
ctcagatcgc
tgaccgtaca
ttaacaatga
atatccctat
ttgtgtctaa
ccgatccgaa

tactgaagaa

aggcagccca
cggcgattte
gactgcagag
caaaccagtt
cctgccgcetg
aatccaggag
ttcttttggt
caccctgaac
caacggtact
gatgctgggce
aaacaaaatg
cttcgacttc
caaatacatt
tcgcctgtgg
aggtacgagc
tcagccgcetg
tgataaagaa
ggaactgggt
cggctacacc
gtggaactac
aattgtgcgt
ccgtatgtac

aatgggcaag

Met Tyr Thr Val Gly Asp Tyr Leu Leu Asp Arg Leu His Glu Leu Gly

1

5

10

84

15

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1647



Ile

Asp

Glu

Ala

65

Asn

Val

His

Pro

Glu

145

Tyr

Ser

Glu

Ile

Val

225

Phe

Glu

Gln

Leu

50

Ala

Gly

Gly

Thr

Val

130

Ile

Ile

Leu

Ile

Val

210

Thr

Gly

Glu

Ile

35

Asn

Ala

Leu

Ser

Leu

115

Thr

Asp

Asn

Pro

Leu

195

Ile

Gln

Lys

Ile

20

Ile

Ala

Phe

Ala

Pro

100

Ala

Ala

Arg

Leu

Leu

180

Asn

Thr

Phe

Ser

Phe

Ser

Ser

Leu

Gly

85

Thr

Asp

Ala

Val

Pro

165

Lys

Lys

Gly

Ile

Ser
245

Gly

His

Tyr

Thr

70

Ser

Ser

Gly

Arg

Leu

150

Val

Lys

Ile

His

Ser

230

Val

Val

Lys

Met

55

Thr

Tyr

Lys

Asp

Thr

135

Ser

Asp

Glu

Gln

Glu

215

Lys

Asp

Pro

Asp

40

Ala

Phe

Ala

Val

Phe

120

Leu

Ala

Val

Asn

Glu

200

Ile

Thr

Glu

Gly

Met

Asp

Gly

Glu

Gln

105

Lys

Leu

Leu

Ala

Ser

185

Ser

Ile

Lys

Ala

Asp

Lys

Gly

Val

Asn

90

Asn

His

Thr

Leu

Ala

170

Thr

Leu

Ser

Leu

Leu
250

85

Tyr

Trp

Tyr

Gly

75

Leu

Glu

Phe

Ala

Lys

155

Ala

Ser

Lys

Phe

Pro

235

Pro

Asn

Val

Ala

60

Glu

Pro

Gly

Met

Glu

140

Glu

Lys

Asn

Asn

Gly

220

Ile

Ser

Leu

Gly

45

Arg

Leu

Val

Lys

Lys

125

Asn

Arg

Ala

Thr

Ala

205

Leu

Thr

Phe

Gln

30

Asn

Thr

Ser

Val

Phe

110

Met

Ala

Lys

Glu

Ser

190

Lys

Glu

Thr

Leu

Phe

Ala

Lys

Ala

Glu

95

Val

His

Thr

Pro

Lys

175

Asp

Lys

Lys

Leu

Gly
255

Leu

Asn

Lys

Val

80

Ile

His

Glu

Val

Val

160

Pro

Gln

Pro

Thr

Asn

240

Ile



Tyr

Ala

Gly

Ile

305

Glu

Gly

Leu

Ser

Ser

385

Trp

Ala

Gln

Pro

Ile

465

Ser

Asn

Asp

Ala

290

Asp

Ser

Lys

Leu

Asn

370

Ser

Gly

Asp

Leu

Ile

450

His

Lys

Gly

Phe

275

Phe

Glu

Leu

Tyr

Ser

355

Glu

Ile

Ser

Lys

Thr

435

Cys

Gly

Leu

Thr

260

Ile

Thr

Gly

Ile

Ile

340

Gln

Thr

Phe

Ile

Glu

420

Val

Phe

Pro

Pro

Leu

Leu

His

Lys

Ser

325

Asp

Asp

Ile

Leu

Gly

405

Ser

Gln

Ile

Asn

Glu

Ser

Met

His

Ile

310

Ser

Lys

Arg

Val

Lys

390

Tyr

Arg

Glu

Ile

Gln

470

Ser

Glu

Leu

Leu

295

Phe

Leu

Lys

Leu

Ala

375

Ser

Thr

His

Leu

Asn

455

Ser

Phe

Pro

Gly

280

Asn

Asn

Leu

Gln

Trp

360

Glu

Lys

Phe

Leu

Gly

440

Asn

Tyr

Gly

Asn

265

Val

Glu

Glu

Asp

Glu

345

Gln

Gln

Ser

Pro

Leu

425

Leu

Asp

Asn

Ala

Leu

Lys

Asn

Arg

Leu

330

Asp

Ala

Gly

His

Ala

410

Phe

Ala

Gly

Asp

Thr
86

Lys

Leu

Lys

Ile

315

Ser

Phe

Val

Thr

Phe

395

Ala

Ile

Ile

Tyr

Ile

475

Glu

Glu

Thr

Met

300

Gln

Glu

Val

Glu

Ser

380

Ile

Leu

Gly

Arg

Thr

460

Pro

Asp

Phe

Asp

285

Ile

Asn

Ile

Pro

Asn

365

Phe

Gly

Gly

Asp

Glu

445

Val

Met

Arg

Val

270

Ser

Ser

Phe

Glu

Ser

350

Leu

Phe

Gln

Ser

Gly

430

Lys

Glu

Trp

Val

Glu

Ser

Leu

Asp

Tyr

335

Asn

Thr

Gly

Pro

Gln

415

Ser

Ile

Arg

Asn

Val

Ser

Thr

Asn

Phe

320

Lys

Ala

Gln

Ala

Leu

400

Ile

Leu

Asn

Glu

Tyr

480

Ser



Lys Ile

Gln Ala

Glu Gly

530

Gln
545

Asn

<210> 48
<211>
<212>
<213>

DNA
<400> 48

atggagttta
ttgacacaag
gacgaagatt
tgcaacatgc
ggtctgatcg
ttgggaatga
gctggcgetg
ggttctatta
atagaacacg
ggccagaaaa
attcctggtc
gaaacactag
caagaagaat
cctagtgata
gggggtagta
ataactcagg

ccttcaggta

Val

Asp

515

Ala

Lys

1713

485

Arg Thr
500

Pro

Pro Lys

Ser

agtataacgg
atcccacaca
tcaagaaagc
atttaggaac
gcttacaatt
gatactccct
aatactatga
ttggtatggce
gtgaatataa
ttaccggcaa
aaggggcatg
gtatgtcatt
gtgatgagat
taatgactaa
ctaatgctgt
atgacttcca

aatatatgat

Glu Asn

Asn Arg Met

Glu

Tyr
520

Val Leu Lys

535

Lactococcus lactis

caaagttgaa
acccgccaca
tcaagtgggt
ccttggatca
tcatacgata
tgtttccaga
tgcaattgta
aagacttaat
aggtgagaaa
tatctctgat
tggggggatg
gccgtattcect
tggattagcc
ggaggcgttc
cttgcatatt
aagaattagt

ggaagatttg

Phe
505

Lys

490

Val Ser

Trp Ile Glu

Met Gly

tctgttgaac
caggcaatgt
atagtgtcga
aagattaaaa
ggagtttctg
gaagttatag
gccatcccag
aggccaagca
ttgaacatcg
gaagattatc
tacacagcta
tcttcgaacc
attaagaatc
gagaacgcta
attgcaatgg
gacattactc

cataaaattg

87

Val Met Lys Glu
510

Leu Ile Leu Ala

525

Lys Leu Phe Ala

540

tgaataagta
attacggcat
tggactggga
gctcagtaaa
atgggatagc
ctgactctat
gttgtgacaa
ttatggtgta
tatcggettt
acggtgttat
ataccttagce
ctgcagtatc
ttttggaaaa
ttaccattgt
ctaacgcgat
cagtactagg

gaggcttgcce

495

Ala

Lys

Glu

cagcaaaacg
cgggtttaaa
tggaaatcca
tcagacagat
aaatggaaag
tgaaaccaac
aaatatgcca
tggaggaaca
tgaatctcta
ttgtaatgcet
tgccgctatce
tcaagaaaaa
agacatcaag
gatggtcttg
aggtgtcgaa
tgattttaaa

agcagtgctt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



aagtaccttc
ttagccgaga
ccactaaaga
caagggggtt
agagtctttg
ggagatgtag
ctgaagccta
gatggtagat
gttgagggtg
aacaactcta
cagaagccaa
cctgcatcgg
<210>
<211>

<212>
<213>

49
570
PRT

<400> 49

Met Glu Phe

1

Tyr Ser Lys

Met Tyr Tyr

35

vVal Gly Ile

50

Leu Thr

65

Gly

Gly Leu Ile

Ala Asn Gly

taaaggaagg
atgtcgagac
atcctatcaa
ccgtagcaaa
atggtgaaca
cggtaattag
catcagcatt
tctccggtgg
gactaatcgg
tatccctgaa

ctccgaaagce

aagggtgtgt

Lys Tyr

Asn

aaaattgcat

tgccctagac

ggccaccggc

aattagcggt

acattttatc

gaatataggt

aattggtgcg

cactcacggt

cttagttgaa

agtttccgat

caccagggga

tactgatctg

Lactococcus lactis

Gly Lys

Thr

20

Gly

Val

Leu

Gly

Lys
100

Leu

Ile

Ser

Gly

Leu

85

Leu

Thr

Gly

Met

Ser

70

Gln

Gly

Gln

Phe

Asp

55

Lys

Phe

Met

Asp

Lys

40

Trp

Ile

His

Arg

ggtgactgcc
ttggatttcg
cacttgcaga
aaagaaggag
gacggcatag
cccgtcggcg
ggtttaggga
tttgttgteg
gatgacgata
gaagaaatcg
gttttggcaa

taa

Val Glu

10

Ser

Pro Thr Gln

25

Asp Glu Asp

Asp Gly Asn

Ser
75

Lys Ser

Thr Ile

90

Gly

Tyr Ser Leu

105

88

ttactgtgac
actcacaaga
ttctgtacgg
agttcttcaa
aatctggtcg
gacctggtat
aaagttgcgc
gccatattgt
taatagagat
caaagagaag

aattcgctaa

Val Glu Leu

Ala Thr

30

Pro

Phe Lys

45

Lys

Pro Asn

60

Cys

Val Asn Gln

Val Ser Asp

Val Ser Arg

110

gggtaaaaca
tatcatgagg
taatttagct
aggcactgcc
tttgcatgct
gcccgaaatg
gttaattacg
gcctgaagcce
agatgcagtc
agctaattat

attaacccgt

Asn
15

Lys

Gln Ala

Ala Gln

Met His

Thr Asp

80

Gly Ile

95

Glu Val

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1713



Ile

Ile

Gly

145

Ile

Phe

Tyr

Gly

Met

225

Gln

Lys

Ala

His

Asp

305

Pro

Pro

Ala

Val

130

Met

Glu

Glu

His

Met

210

Ser

Glu

Asp

Ile

Ile

290

Phe

Ser

Ala

Asp

115

Ala

Ala

His

Ser

Gly

195

Tyr

Leu

Glu

Ile

Thr

275

Ile

Gln

Gly

Val

Ser

Ile

Arg

Gly

Leu

180

Val

Thr

Pro

Cys

Lys

260

Ile

Ala

Arg

Lys

Leu
340

Ile

Pro

Leu

Glu

165

Gly

Ile

Ala

Tyr

Asp

245

Pro

Val

Met

Ile

Tyr

325

Lys

Glu

Gly

Asn

150

Tyr

Gln

Cys

Asn

Ser

230

Glu

Ser

Met

Ala

Ser

310

Met

Tyr

Thr

Cys

135

Arg

Lys

Lys

Asn

Thr

215

Ser

Ile

Asp

Val

Asn

295

Asp

Met

Leu

Asn

120

Asp

Pro

Gly

Ile

Ala

200

Leu

Ser

Gly

Ile

Leu

280

Ala

Ile

Glu

Leu

Ala

Lys

Ser

Glu

Thr

185

Ile

Ala

Asn

Leu

Met

265

Gly

Ile

Thr

Asp

Lys
345

Gly

Asn

Ile

Lys

170

Gly

Pro

Ala

Pro

Ala

250

Thr

Gly

Gly

Pro

Leu

330

Glu

89

Ala

Met

Met

155

Leu

Asn

Gly

Ala

Ala

235

Ile

Lys

Ser

Val

Val

315

His

Gly

Glu

Pro

140

Val

Asn

Ile

Gln

Ile

220

Val

Lys

Glu

Thr

Glu

300

Leu

Lys

Lys

Tyr

125

Gly

Tyr

Ile

Ser

Gly

205

Glu

Ser

Asn

Ala

Asn

285

Ile

Gly

Ile

Leu

Tyr

Ser

Gly

Val

Asp

190

Ala

Thr

Gln

Leu

Phe

270

Ala

Thr

Asp

Gly

His
350

Asp

Ile

Gly

Ser

175

Glu

Cys

Leu

Glu

Leu

255

Glu

Val

Gln

Phe

Gly

335

Gly

Ala

Ile

Thr

160

Ala

Asp

Gly

Gly

Lys

240

Glu

Asn

Leu

Asp

Lys

320

Leu

Asp



Cys Leu

Leu Asp
370

Pro Ile
385

Gln Gly

Lys Gly

Ile Glu

Ile Gly
450

Ser Ala
465

Asp Gly

Val Pro

Asp Ile

Ser Asp

530

Pro Lys
545

Pro Ala

<210>

Thr

355

Leu

Lys

Gly

Thr

Ser

435

Pro

Leu

Arg

Glu

Ile

515

Glu

Ala

Ser

50

Val

Asp

Ala

Ser

Ala

420

Gly

Val

Ile

Phe

Ala

500

Glu

Glu

Thr

Glu

Thr

Phe

Thr

Val

405

Arg

Arg

Gly

Gly

Ser

485

Val

Ile

Ile

Arg

Gly
565

Gly

Asp

Gly

390

Ala

Val

Leu

Gly

Ala

470

Gly

Glu

Asp

Ala

Gly

550

Cys

Lys

Ser

375

His

Lys

Phe

His

Pro

455

Gly

Gly

Gly

Ala

Lys

535

Val

Val

Thr

360

Gln

Leu

Ile

Asp

Ala

440

Gly

Leu

Thr

Gly

Val

520

Arg

Leu

Thr

Leu

Asp

Gln

Ser

Gly

425

Gly

Met

Gly

His

Leu

505

Asn

Arg

Ala

Asp

Ala

Ile

Ile

Gly

410

Glu

Asp

Pro

Lys

Gly

490

Ile

Asn

Ala

Lys

Leu
570

90

Glu

Met

Leu

395

Lys

Gln

Val

Glu

Ser

475

Phe

Gly

Ser

Asn

Phe
555

Asn

Arg

380

Tyr

Glu

His

Ala

Met

460

Cys

Val

Leu

Ile

Tyr

540

Ala

Val

365

Pro

Gly

Gly

Phe

Val

445

Leu

Ala

Val

Val

Ser

525

Gln

Lys

Glu

Leu

Asn

Glu

Ile

430

Ile

Lys

Leu

Gly

Glu

510

Leu

Lys

Leu

Thr

Lys

Leu

Phe

415

Asp

Arg

Pro

Ile

His

495

Asp

Lys

Pro

Thr

Ala

Asn

Ala

400

Phe

Gly

Asn

Thr

Thr

480

Ile

Asp

Val

Thr

Arg
560



<211>
<212>
<213>

DNA

<220>

<223>

<400> 50
atgaagaagc

caggccatgc
gttggttcct
agatgttctc
gtttcagacg
atcattgcag
atcccatcat
ccttccatca
aagatctcta
aagcaattca
tcttgtggtg
accattccaa
aacattggtg
acaaaagagg
gctgttttge
ttccaaagaa
gtcatggccg
aacaacatgt
aagaaagcac
aaggccaacg
aaaattaccg
ggtgccttta
gttatcagat
tctgctctga
tctggtggtt

cctatcgggt

1701

tcaacaagta
tttatgccac
gttggtggtc
aatccattga
gtatctctat
actcctttga
gtgacaaaaa
tggtatatgg
aaaacatcga
ctgaagaaga
gtatgtatac
actcctcttc
aatacatcaa
cttttgaaaa
atttggtggce
tcagtgatac
atttgattaa
tgcacggtaa
caagcctacc
gtcacttgca
gtaaggaagg
ttgaagcctt
atgaaggtcc
tgggttacgg
ctcacgggtt

tggtcagaga

Artificial Sequence

ctcgtatatc
cggtttcaag
cggtaaccca
aaaagcgggt
gggtactaaa
aaccatcatg
catgcccggt
tggtactatc
tatcgtctct
aagagaagat
tgccaacaca
cttcccagcece
gaagacaatg
cgccattact
tgttgctcac
tacaccattg
cgttggtggt
cacaatgact
tgaaggacaa
aattctgtac
tacttacttc
ggaaagaggt
aagaggtgca
tttgggtaaa

cttaatcggc

cggcgatgag

atcactgaac
aaggaagatt
tgtaacatgc
ttgaaagcta
ggtatgagat
atggcacaac
gtcatgatgg
ttgcccggtce
gcgttccaat
gttgtggaac
atggcttctg
gtttccaagg
gaattgggta
tatgtcgttg
tctgegggtyg
atcggtgact
acccaatctg
gttaccggtg
gagattatta
ggttcattgg
aagggtagag
gaaatcaaga
ccaggtatgc
gatgttgcat
cacattgttc

attatcattg
91

ctaagggcca
tcaagaagcc
atctattgga
tgcagttcaa
actcgttaca
actacgatgc
ccatgggtag
atccaacatg
cctacggtga
atgcatgccc
ccgctgaagt
agaagttagc
ttttacctcg
caaccggtgg
tcaagttgtc
tcaaaccttc
tgattaagta
acactttggc
agccactctc
caccaggtgg
cacgtgtgtt
agggtgaaaa
ctgaaatgct
tgttgactga
ccgaagccgc

atgctgataa

Nucleotide sequence for Saccharomyces cerevisiae ILV3deltalN

aggtgcgtcc
tcaagtcggg
cttgaataac
caccatcggt
aagtagagaa
taacatcgcce
acataacaga
tggttcttcg
atatatttcc
aggtcctggt
gctaggtttg
tgagtgtgac
tgatatcctc
gtccactaat
accagatgat
tggtaaatac
tctatatgaa
agaacgtgca
ccacccaatc
agctgtgggt
cgaagaggaa
aaccgttatt
aaagccttcc
tggtagattc
tgaaggtggt

taacaagatt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



gacctattag tctctgataa ggaaatggct caacgtaaac aaagttgggt tgcacctcca 1620

cctcgttaca caagaggtac tctatccaag tatgctaagt tggtttccaa cgcttccaac 1680
ggttgtgttt tagatgcttg a 1701
<210> 51

<211> 566

<212> PRT

<213> Artificial Sequence

<220>
<223> Amino acid sequence for Saccharomyces cerevisiae ILV3deltalN

<400> 51

Met Lys Lys Leu Asn Lys Tyr Ser Tyr Ile Ile Thr Glu Pro Lys Gly
1 5 10 15

Gln Gly Ala Ser Gln Ala Met Leu Tyr Ala Thr Gly Phe Lys Lys Glu
20 25 30

Asp Phe Lys Lys Pro Gln Val Gly Val Gly Ser Cys Trp Trp Ser Gly

Asn Pro Cys Asn Met His Leu Leu Asp Leu Asn Asn Arg Cys Ser Gln
50 55 60

Ser Ile Glu Lys Ala Gly Leu Lys Ala Met Gln Phe Asn Thr Ile Gly
65 70 75 80

Val Ser Asp Gly Ile Ser Met Gly Thr Lys Gly Met Arg Tyr Ser Leu
85 90 95

Gln Ser Arg Glu Ile Ile Ala Asp Ser Phe Glu Thr Ile Met Met Ala
100 105 110

Gln His Tyr Asp Ala Asn Ile Ala Ile Pro Ser Cys Asp Lys Asn Met
115 120 125

Pro Gly Val Met Met Ala Met Gly Arg His Asn Arg Pro Ser Ile Met
130 135 140

Val Tyr Gly Gly Thr Ile Leu Pro Gly His Pro Thr Cys Gly Ser Ser
145 150 155 160

Lys Ile Ser Lys Asn Ile Asp Ile Val Ser Ala Phe Gln Ser Tyr Gly
92



Glu

Glu

Asn

Ser

225

Asn

Arg

Val

Ala

Ser

305

Val

Tyr

Gly

Gly

His
385

Tyr

His

Thr

210

Ser

Ile

Asp

Ala

His

290

Asp

Met

Leu

Asp

Gln

370

Leu

Ile

Ala

195

Met

Ser

Gly

Ile

Thr

275

Ser

Thr

Ala

Tyr

Thr

355

Glu

Gln

Ser

180

Cys

Ala

Phe

Glu

Leu

260

Gly

Ala

Thr

Asp

Glu

340

Leu

Ile

Ile

165

Lys

Pro

Ser

Pro

Tyr

245

Thr

Gly

Gly

Pro

Leu

325

Asn

Ala

Ile

Leu

Gln

Gly

Ala

Ala

230

Ile

Lys

Ser

Val

Leu

310

Ile

Asn

Glu

Lys

Tyr
390

Phe

Pro

Ala

215

Val

Lys

Glu

Thr

Lys

295

Ile

Asn

Met

Arg

Pro

375

Gly

Thr

Gly

200

Glu

Ser

Lys

Ala

Asn

280

Leu

Gly

Val

Leu

Ala

360

Leu

Ser

Glu

185

Ser

Val

Lys

Thr

Phe

265

Ala

Ser

Asp

Gly

His

345

Lys

Ser

Leu

170

Glu

Cys

Leu

Glu

Met

250

Glu

Val

Pro

Phe

Gly

330

Gly

Lys

His

Ala

93

Glu

Gly

Gly

Lys

235

Glu

Asn

Leu

Asp

Lys

315

Thr

Asn

Ala

Pro

Pro
395

Arg

Gly

Leu

220

Leu

Leu

Ala

His

Asp

300

Pro

Gln

Thr

Pro

Ile

380

Gly

Glu

Met

205

Thr

Ala

Gly

Ile

Leu

285

Phe

Ser

Ser

Met

Ser

365

Lys

Gly

Asp

190

Tyr

Ile

Glu

Ile

Thr

270

Val

Gln

Gly

Val

Thr

350

Leu

Ala

Ala

175

Val

Thr

Pro

Cys

Leu

255

Tyr

Ala

Arg

Lys

Ile

335

Val

Pro

Asn

Val

Val

Ala

Asn

Asp

240

Pro

Val

Val

Ile

Tyr

320

Lys

Thr

Glu

Gly

Gly
400



Ile Thr Glu Thr Phe

410

Lys Gly Lys Ala Val

405

Gly Tyr Lys Gly Arg Arg

415

Phe Glu Glu Glu

420

Gly Ala Phe Ile Glu

425

Ala Leu Glu Arg Gly Glu Ile

430

Glu Thr Val Val

440

Val Ile Glu

445

Lys Lys Gly Pro

435

Lys Arg Tyr Gly Arg

Ala
450

Glu
455

Met Met Ser Ser Ala Leu Met

460

Gly Pro Gly Pro Leu Lys Pro

Gly
465

Val Ala Thr Phe

480

Leu
475

Tyr Gly Leu Gly Lys Leu

470

Asp Asp Gly Arg

Ile Val Glu

495

His Phe Leu Ile His Pro Ala

485

Ser Gly Ser Gly Gly

490

Ala Glu Ile Val

505

Glu
510

Gly Gly Ile TIle

500

Pro Gly Leu Arg Asp Gly Asp

Ile Ala

515

Ile
520

Val Ser Glu

525

Asp Asp Asn Asn Lys Asp Leu Leu Asp Lys

Met Ala

530

Gln Gln Val Ala Pro Pro Thr

540

Ser Pro

535

Arg Lys Trp Arg Tyr

Thr Ala Val

555

Ala Asn

560

Arg Leu Ser Leu Ser Asn Ser

545

Gly Lys

550

Tyr Lys

Gly Cys Val Leu Asp Ala

565

<210> 52

<211> 1716

<212> DNA

<213> Streptococcus mutans

<400> 52

atgactgaca
gtgaaatctc
aagcctatcg
cacgatttcg

ttcgggacaa

aaaagacact
ctaatagagc
tgggtgtgat
gtaaactggc

taactgtgtc

taaggatttg
catgttaaga
ttctacatgg
aaaggttgga

agatggcatc

agaaatagat

gcaactggga

gctgagaaca

gtgaaggaag

gccatgggta
94

cctctgtcta

tgcaagacga

cgccttgcaa

ccggtgcgtg

ctcaaggtat

cgactctatg
agatttcgaa
tatccatctt
gccagtccag

gaggttttcc

60

120

180

240

300



ttgacatcaa
gatgcttttg
gccaatatgg
gacggtaaag
gacatgacca
tgcggtggaa
ctacctggcet
gctggacgtg
cgtgaggcgt
actttgcatc
aatacatttc
tttcaagatt
ggcttcctac
gcattcgatg
gaagatggac
gtttccggtg
gaagcaatcg
ttcgttggac
gtaggaaagg
acatacgggt
tacttgcaaa
attagcgatg
agaggaatac
gacttttgga
<210> 53

<211> 571
<212> PRT
<213>

<400> 53

gagatatcat
tagctatagg
atattccagc
atatcgacct
aggaagaggt
tgtataccgce
cttcaagtca
cagtagtaaa
tcgaagatgc
ttttagctat
aagagaaagt
tgtacaaggt
atggtgatag
atctcactcc
cactgataat
ttaaggttag
aagctgtgcect
caaaaggtgg
gtcagggcga
tagtcgtcgg
ccggcgatat
aggagcttaa
tagggaagta

agccagagga

cgctgattct
tggttgtgac
gattttcget
tgtcagcgtt
taaagcgctg
caacacaatg
tccagcagaa
gatgttggaa
aattacagtc
cgctcatgcg
tccacacttg
cggaggcgtt
aatcacatgt
tggtcaaaaa
cttacacggg
gagacacgtc
caacgatgat
gcctggtatg
aaaagtagca
ccacatcgcec
tgtgacgata
gcatagacag
cgcgcatatc

gacaggcaaa

Streptococcus mutans

atagaggcag
aaaaacatgc
tatggtggga
ttcgagggtg
gaatgtaacg
gcaactgcta
tctgctgaga
atgggtttga
actatggcct
gccaacgtcg
gcagacttaa
ccagctgtta
acaggcaaaa
gttatcatgc
aacttggctc
ggtccagcaa
atagttgatg
cctgaaatgc
ttgttaactg
ccagaagccc
gatcaagata
gaaaccatcg
gttagttcag

aagtaa

ccatgggtgg

caggctcagt
ctattgctcc
ttggccattg
cttgtcctgg
ttgaagtact
aaaaggccga
agccaagtga
taggcggatc
aactaacgct
agcctagcgg
tgaaatacct
cagtagccga
cactggaaaa
ctgatggtgc
aagttttcaa
gcgacgttgt
tatctctgtc
atggaagatt
aagacggagyg
caaaggaact
aattgccacc

cctccagagg

acataatgcc
cattgctatg
agggaatttg
gaatcatgga
tcctggtgga
aggcctttet
tattgaagag
tatactgact
aaccaactct
tgatgatttc
tcaatatgtc
cctcaaaaac
aaacttaaag
tccaaagaga
cgtagcaaag
ctctgaggag
agtggttcga
cagtatgatt
ctctggcgga
cccaatcgca
acactttgac
attgtactca

ggctgttact

Met Thr Asp Lys Lys Thr Leu Lys Asp Leu Arg Asn Arg Ser Ser Val

1

5

10
95

15

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1716



Tyr

Gly

Thr

Lys

Phe

Met

Ala

Cys

Ile

145

Asp

Trp

Asn

Thr

Ser

225

Ala

Asp

Met

Trp

50

Leu

Arg

Ala

Asp

130

Pro

Gly

Asn

Ala

Met

210

Ser

Gly

Ser

Gln

35

Ala

Ala

Thr

Phe

Met

115

Lys

Ala

Lys

His

Cys

195

Ala

His

Arg

Met

20

Asp

Glu

Lys

Ile

Ser

100

Gly

Asn

Ile

Asp

Gly

180

Pro

Thr

Pro

Ala

Val

Glu

Asn

Val

Thr

85

Leu

Gly

Met

Phe

Ile

165

Asp

Gly

Ala

Ala

Val

Lys

Asp

Thr

Gly

70

Val

Thr

His

Pro

Ala

150

Asp

Met

Pro

Ile

Glu

230

Val

Ser

Phe

Pro

55

Val

Ser

Ser

Asn

Gly

135

Tyr

Leu

Thr

Gly

Glu

215

Ser

Lys

Pro

Glu

40

Cys

Lys

Asp

Arg

Ala

120

Ser

Gly

Val

Lys

Gly

200

Val

Ala

Met

Asn

25

Lys

Asn

Glu

Gly

Asp

105

Asp

Val

Gly

Ser

Glu

185

Cys

Leu

Glu

Leu

Arg

Pro

Ile

Ala

Ile

90

Ile

Ala

Ile

Thr

Val

170

Glu

Gly

Gly

Lys

Glu
96

Ala

Ile

His

Gly

75

Ala

Ile

Phe

Ala

Ile

155

Phe

Val

Gly

Leu

Lys

235

Met

Met

Val

Leu

60

Ala

Met

Ala

Val

Met

140

Ala

Glu

Lys

Met

Ser

220

Ala

Gly

Leu

Gly

45

His

Trp

Gly

Asp

Ala

125

Ala

Pro

Gly

Ala

Tyr

205

Leu

Asp

Leu

Arg

30

Val

Asp

Pro

Thr

Ser

110

Ile

Asn

Gly

Val

Leu

190

Thr

Pro

Ile

Lys

Ala

Ile

Phe

Val

Gln

95

Ile

Gly

Met

Asn

Gly

175

Glu

Ala

Gly

Glu

Pro

Thr

Ser

Gly

Gln

80

Gly

Glu

Gly

Asp

Leu

160

His

Cys

Asn

Ser

Glu

240

Ser



Asp

Ala

His

Glu

305

Phe

Leu

Lys

Gln

Leu

385

Val

Asn

Asp

Gly

Gln
465

Ile

Leu

Ala

290

Lys

Gln

Leu

Thr

Lys

370

Ile

Ser

Ser

Gly

Met

450

Gly

Leu

Gly

275

Ala

Val

Asp

Lys

Val

355

Val

Ile

Glu

Asp

435

Pro

Glu

Thr

260

Gly

Asn

Pro

Leu

Asn

340

Ala

Ile

Leu

Val

Glu

420

Val

Glu

Lys

245

Arg

Ser

Val

His

Tyr

325

Gly

Glu

Met

His

Lys

405

Glu

Val

Met

Val

Glu

Thr

Glu

Leu

310

Lys

Phe

Asn

Pro

Gly

390

Val

Ala

Val

Leu

Ala
470

Ala

Asn

Leu

295

Ala

Val

Leu

Leu

Leu

375

Asn

Arg

Ile

Val

Ser

455

Leu

Phe

Ser

280

Thr

Asp

Gly

His

Lys

360

Glu

Leu

Arg

Glu

Arg

440

Leu

Leu

Glu

265

Thr

Leu

Leu

Gly

Gly

345

Ala

Asn

Ala

His

Ala

425

Phe

Ser

Thr

250

Asp

Leu

Asp

Lys

Val

330

Asp

Phe

Pro

Pro

Val

410

Val

Val

Ser

Asp

97

Ala

His

Asp

Pro

315

Pro

Arg

Asp

Lys

Asp

395

Gly

Leu

Gly

Met

Gly
475

Ile

Leu

Phe

300

Ser

Ala

Ile

Asp

Arg

380

Gly

Pro

Asn

Pro

Ile

460

Arg

Thr

Leu

285

Asn

Gly

Val

Thr

Leu

365

Glu

Ala

Ala

Asp

Lys

445

Val

Phe

Val

270

Ala

Thr

Gln

Met

Cys

350

Thr

Asp

Val

Lys

Asp

430

Gly

Gly

Ser

255

Thr

Ile

Phe

Tyr

Lys

335

Thr

Pro

Gly

Ala

Val

415

Ile

Gly

Lys

Gly

Met

Ala

Gln

Val

320

Tyr

Gly

Gly

Pro

Lys

400

Phe

Val

Pro

Gly

Gly
480



Thr Tyr Gly Leu Val Val Gly His Ile Ala Pro Glu Ala Gln Asp Gly
485 490 495
Gly Pro Ile Ala Tyr Leu Gln Thr Gly Asp Ile Val Thr Ile Asp Gln
500 505 510
Asp Thr Lys Glu Leu His Phe Asp Ile Ser Asp Glu Glu Leu Lys His
515 520 525
Arg Gln Glu Thr Ile Glu Leu Pro Pro Leu Tyr Ser Arg Gly Ile Leu
530 535 540
Gly Lys Tyr Ala His Ile Val Ser Ser Ala Ser Arg Gly Ala Val Thr
545 550 555 560
Asp Phe Trp Lys Pro Glu Glu Thr Gly Lys Lys
565 570
<210> 54
<211> 1923
<212> DNA
<213> Neurospora crassa
<400> 54
atggcttcta atcaagataa caaggcagtt gctccagacg ctgctgcacc agcgggtcag 60
tcaacaacca ccacaactac aaatgataac agtgaaagga atctaccaaa ggaaggcgaa 120
tacattcaat ggaggacact tccagcgggc aatccagatc agttgaacag atggagtcat 180
ttcctgactc gtgagcatga gtttccaggc gctcaggcaa tgttgtacgg tgcgggtgta 240
cctaacaaag atatgatgaa aaaggctcct catgttggga tcgctactgt ttggtgggaa 300
ggtaacccat gtaatactca tctgcttgat ctaggtcaaa aagtcaaaaa ggctgttgaa 360
agagagaaga tgttagcttg gcaattcaac acaattggcg ttagtgacgg aataacaatg 420
ggtggtgaag gcatgaggta ctctttgcag agcagagaga tcatagcaga ttctatagag 480
actgtgacat gtgcacaaca ccatgatgcc aatatctcaa ttccagggtg cgacaaaaac 540
atgccaggcg tcatcatggc agctgcaaga cacaacagac cattcgttat gatctacgga 600
ggtacaatga gaggcggtca ttccgaatta cttgatagac ctatcaatat cgtaacttgt 660
tacgaggcct caggggccta tacttatggt agacttaagc cagcctgtcc aaactccact 720
gctaccccat ctgacgtgat ggacgatata gaacaacacg cctgtccagg ggctggagcet 780
tgtggaggga tgtacaccgc gaatactatg gcaaccgcca tagaagctat gggtctgaca 840
gcaccagggt catcctcctt tccagccagc tcaccagaaa agttcagaga gtgcgaaaaa 900

98



gccgcggaat
aaggcttcct
gttttacatt
aatagagtca
atggaggatt
ggctatatcg
gattggccat
tcacaaggtc
atcacgggta
gaattggatg
attgtaaggt
gccgctatca
ggcgcttcte
attgctttag
gttgtcaaaa
aggaaaaagg
gcaagacttg
taa

<210>
<211>

<212>
<213>

55
640
PRT

<400> 55

Met Ala Ser

1

Pro Ala Gly

Arg Asn Leu

35

Ala Gly Asn

50

acattaagat
tcgagaatgc
acttagccat
gtgctaagac
tgtacaaggt
atggaacaat
ctttagaccc
acattagagt
aggaaggtct
ctgcgctgaa
atgaaggccc
tgggcgctgg
acggtttcat
taaaggatgg
ccgtagaagg
gatggaaagc

ttggtgacgc

Asn Gln

Gln
20

Ser

Pro

Lys

Pro Asp

Asp

Thr

Glu

Gln

atgcatggaa
tctcgtcttg
ggccaactcc
tcctttecte
aggtggtact
tccaacaata
tgatcaaaag
gctgtatggt
tagttttact
aaactctgaa
taagggcgga
tttgacgaac
cgtcggtcac
agatttgatc
agtggagggc
acctaagatg

atcacatgga

Neurospora crassa

Asn Lys

Thr

Thr

Glu
40

Gly

Leu Asn

55

aaagatattc
acaatgattc
gccgatgteg
gctgatatgg
ccagccgtac
acaggaaaat
attatccgtc
aacttctctc
ggtaaggcaa
atcacgctcg
ccaggcatgc
gtagctttag
gtcgtgcectg
acaattgatg
gaggaggaaa
aagccaacaa

gcagttacag

Ala Val

10

Ala

Thr
25

Thr Thr

Tyr Ile Gln

Arg Trp Ser

99

gtccaagaga
taggtggttc
atctaactct
ctccatctgg
tcaagatgtt
ctttggctga
ctttggataa
ctggtggggce
gatgctttaa
aacaaggaaa
cagaacaatt
tcacggatgg
aggcggcaac
cagtcagaaa
ttgcaaaggt
gaggagccct

acttaggagg

Pro Asp Ala

Asn
30

Asn Asp

Trp Arg Thr

45

His Phe Leu

60

cttactaaca
aaccaacggt
tgatgatatc
tagatactat
gatagctgcc
aaacgtgtca
tcctatcaaa
tgttgccaag
caaagagttt
tcaagttcta
gaaagcatct
gcgatactct
tggcggacct
tagaattgat
tttagaagag
ggccaaatac

agatgcttac

Ala
15

Ala
Ser Glu
Pro

Leu

Thr Arg

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1923



Glu

65

Pro

Val

Gln

Phe

Met

145

Thr

Cys

Arg

Glu

Gly

225

Ala

Gly

Ala

Ala

His

Asn

Trp

Lys

Asn

130

Arg

Val

Asp

Pro

Leu

210

Ala

Thr

Ala

Ile

Ser

Glu

Lys

Trp

Val

115

Thr

Tyr

Thr

Lys

Phe

195

Leu

Tyr

Pro

Gly

Glu

275

Ser

Phe

Asp

Glu

100

Lys

Ile

Ser

Cys

Asn

180

Val

Asp

Thr

Ser

Ala

260

Ala

Pro

Pro

Met

85

Gly

Lys

Gly

Leu

Ala

165

Met

Met

Arg

Tyr

Asp

245

Cys

Met

Glu

Gly

70

Met

Asn

Ala

Val

Gln

150

Gln

Pro

Ile

Pro

Gly

230

Val

Gly

Gly

Lys

Ala

Lys

Pro

Val

Ser

135

Ser

His

Gly

Tyr

Ile

215

Arg

Met

Gly

Leu

Phe

Gln

Lys

Cys

Glu

120

Asp

Arg

His

Val

Gly

200

Asn

Leu

Asp

Met

Thr

280

Arg

Ala

Ala

Asn

105

Arg

Gly

Glu

Asp

Ile

185

Gly

Ile

Lys

Asp

Tyr

265

Ala

Glu

Met

Pro

90

Thr

Glu

Ile

Ile

Ala

170

Met

Thr

Val

Pro

Ile

250

Thr

Pro

Cys
100

Leu

75

His

His

Lys

Thr

Ile

155

Asn

Ala

Met

Thr

Ala

235

Glu

Ala

Gly

Glu

Tyr

Val

Leu

Met

Met

140

Ala

Ile

Ala

Arg

Cys

220

Cys

Gln

Asn

Ser

Lys

Gly

Gly

Leu

Leu

125

Gly

Asp

Ser

Ala

Gly

205

Tyr

Pro

His

Thr

Ser

285

Ala

Ala

Ile

Asp

110

Ala

Ser

Ile

Arg

190

Gly

Glu

Asn

Ala

Met

270

Ser

Ala

Gly

Ala

95

Leu

Trp

Glu

Ile

Pro

175

His

His

Ala

Ser

Cys

255

Ala

Phe

Glu

Val

80

Thr

Gly

Gln

Gly

Glu

160

Gly

Asn

Ser

Ser

Thr

240

Pro

Thr

Pro

Tyr



Ile

305

Lys

Ser

Val

Phe

Tyr

385

Gly

Glu

Arg

Tyr

Glu

465

Glu

Asn

Met

290

Lys

Ala

Thr

Asp

Leu

370

Lys

Tyr

Asn

Pro

Gly

450

Leu

Gln

Pro

Ile

Ser

Asn

Leu

355

Ala

Val

Ile

Val

Leu

435

Asn

Leu

Asp

Val

Glu
515

Cys

Phe

Gly

340

Thr

Asp

Gly

Asp

Ser

420

Asp

Phe

Ser

Ala

Leu

500

Gln

Met

Glu

325

Val

Leu

Met

Gly

Gly

405

Asp

Asn

Ser

Phe

Ala

485

Ile

Leu

Glu

310

Asn

Leu

Asp

Ala

Thr

390

Thr

Trp

Pro

Pro

Thr

470

Leu

Val

Lys

295

Lys

Ala

His

Asp

Pro

375

Pro

Ile

Pro

Ile

Gly

455

Gly

Lys

Arg

Ala

Asp

Leu

Tyr

Ile

360

Ser

Ala

Pro

Ser

Lys

440

Gly

Lys

Asn

Tyr

Ser
520

Ile

Val

Leu

345

Asn

Gly

Val

Thr

Leu

425

Ser

Ala

Ala

Ser

Glu

505

Ala

Arg

Leu

330

Ala

Arg

Arg

Leu

Ile

410

Asp

Gln

Val

Arg

Glu

490

Gly

Ala

101

Pro

315

Thr

Met

Val

Tyr

Lys

395

Thr

Pro

Gly

Ala

Cys

475

Ile

Pro

Ile

300

Arg

Met

Ala

Ser

Tyr

380

Met

Gly

Asp

His

Lys

460

Phe

Thr

Lys

Met

Asp

Ile

Asn

Ala

365

Met

Leu

Lys

Gln

Ile

445

Ile

Asn

Leu

Gly

Gly
525

Leu

Leu

Ser

350

Lys

Glu

Ile

Ser

Lys

430

Arg

Thr

Lys

Glu

Gly

510

Ala

Leu

Gly

335

Ala

Thr

Asp

Ala

Leu

415

Ile

Val

Gly

Glu

Gln

495

Pro

Gly

Thr

320

Gly

Asp

Pro

Leu

Ala

400

Ala

Ile

Leu

Lys

Phe

480

Gly

Gly

Leu



Thr Asn Val

530

Gly
545

Phe Ile

Ile Ala Leu

Asn Arg Ile

Glu Ile Ala

595

Met
610

Lys Lys

Gly Ala

625

Asp

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

56
771
DNA

<400> 56

atgtcgttta
ctggacacca
attgagaacc
ttctacccct
ttcgcccagce
cagatcgagc
ctggacttct
gtcactggat
gtcaacttca
gtgaaccccg
gagcctcagg
gagaacttcg

ggcaccctgg

Ala Leu

Val Gly

Val

His

Thr
535

Asp

Val Val

550

vVal Lys

565

Asp Val

580

Lys Val

Thr

Pro

Ser His

Asp

Val

Leu

Arg

Gly

Gly Asp

Lys Thr

Glu Glu

600

Gly Ala

615

Ala Val

630

ctttgaccaa
gcaaggagct
cggctgccat
atgatgtgac
tgaagaccgt
gcaccattgc
gggacaagcyg
tcaatgccat
ccagctccct
gcatcacccg
ttgccgagaa
tcaaggctat

aggccatcca

Drosophila melanogaster

caagaacgtg
gctcaagcgce
tgccgagctg
cgtgcccatt
cgatgtcctg
cgtcaactac
caagggcggt
ctaccaggtg
ggcgaaactg
caccaccctg
gctcctgget
cgagctgaac

gtggaccaag

Gly Arg Tyr

Glu Ala

555

Pro

Ile
570

Leu Thr

Val
585

Glu Gly

Arg Lys Lys

Leu Ala Lys

Thr Leu

635

Asp

attttcgttg
gatctgaaga
aaggcaatca
gccgagacca
atcaacggag
actggcctgg
cccggtggta
cccgtctact
gcccccatta
gtgcacacgt
catcccaccc
cagaacggag

cactgggact
102

Ser Ala

540

Gly

Ala Thr Gly

Ile Asp Ala

Val Glu Gly

590

Gly Trp

605

Lys

Tyr Ala

620

Arg

Gly Gly Asp

ccggtctggg

acctggtgat
atccaaaggt
ccaagctgct
ctggtatcct
tcaacaccac
tcatctgcaa
ccggcaccaa
ccggcgtgac
tcaactcctg
agccctegatt
ccatctggaa

ccggcatcta

Ser His

Pro
560

Gly

Val
575

Arg

Glu Glu

Ala Pro

Leu Val

Ala Tyr

640

aggcattggt
cctcgaccge
gaccgtcacc
gaagaccatc
ggacgatcac
gacggccatt
cattggatcc
ggccgccgtg
ggcttacact
gttggatgtt
ggcctgcgece
actggacttg

a

60

120

180

240

300

360

420

480

540

600

660

720

771



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

<400>
Met Ser

1

Gly Gly

Lys Asn

Glu Leu
50

Asp Val
65

Phe Ala

Leu Asp

Leu Val

Gly Gly

130

Asn Ala

145

Val Asn

Thr Ala

Thr Phe

57
256
PRT

Drosophila melanogaster

57

Phe

Ile

Leu

35

Lys

Thr

Gln

Asp

Asn

115

Pro

Ile

Phe

Tyr

Asn
195

Thr

Gly

20

Val

Ala

Val

Leu

His

100

Thr

Gly

Tyr

Thr

Thr

180

Ser

Leu

Leu

Ile

Ile

Pro

Lys

85

Gln

Thr

Gly

Gln

Ser

165

Val

Trp

Thr

Asp

Leu

Asn

Ile

70

Thr

Ile

Thr

Ile

Val

150

Ser

Asn

Leu

Asn

Thr

Asp

Pro

55

Ala

Val

Glu

Ala

Ile

135

Pro

Leu

Pro

Asp

Lys

Ser

Arg

40

Lys

Glu

Asp

Arg

Ile

120

Cys

Val

Ala

Gly

Val
200

Asn

Lys

25

Ile

Val

Thr

Val

Thr

105

Leu

Asn

Tyr

Lys

Ile

185

Glu

Val

10

Glu

Glu

Thr

Thr

Leu

90

Ile

Asp

Ile

Ser

Leu

170

Thr

Pro

103

Ile

Leu

Asn

Val

Lys

75

Ile

Ala

Phe

Gly

Gly

155

Ala

Arg

Gln

Phe

Leu

Pro

Thr

60

Leu

Asn

Val

Trp

Ser

140

Thr

Pro

Thr

Val

Val

Lys

Ala

45

Phe

Leu

Gly

Asn

Asp

125

Val

Lys

Ile

Thr

Ala
205

Ala

Arg

30

Ala

Tyr

Lys

Ala

Tyr

110

Lys

Thr

Ala

Thr

Leu

190

Glu

Gly

15

Asp

Ile

Pro

Thr

Gly

95

Thr

Arg

Gly

Ala

Gly

175

Val

Lys

Leu

Leu

Ala

Tyr

Ile

80

Ile

Gly

Lys

Phe

Val

160

Val

His

Leu



Leu Ala His Pro Thr

210

Lys Ala Ile Glu Leu

225

Gly Thr Leu Glu Ala

<210> 58
<211>
<212>
<213>

DNA

<400> 58

atgaaagcag

cttcgagcaa

accgatttgc

gaaggaattg

cgggtttcag

aatgaaactt

gaagaagcaa

gaagctagcet

gtaaaacctg

caatatgcta

ttaaatttag

gttgatgaaa

gttgcaagga

gctgtggcac

gtggaggttg

ggagcagaag

attattgatg

taa

<210> 59
<211> 340

1023

Gln

Asn

Pro
215

Gln

230

245

cagtagtaag
tcaaacctaa
acgttgcagc
gaattgtcaa
tggcttggtt
tttgtcgaga
ttgttgttge
caattacttg
gtgattggca
aaaatgtttt
ctaaaaaaat
ttaaaaaaat
ttgcttttga
ttcccaatac
caggttcact
gtaaggtaaa

aaatgaaggc

Ile

Gln

Lactococcus lactis

acacaatcca
tgaagctttg
aggtgattat
agaaattgga
ctttgaagga
agttaaaaat
cgattatgcet
tgctggagta
agtaattttt
tggagcaaaa
tggagctgat
aactggcggc
acaagcggtt
tgagatgact
tgtcggaaca
accaattgtt

aggaaaaatt

Ser Leu Ala

Asn Gly Ala

Trp Thr Lys

Cys

Ile
235

His
250

gatggttatg
cttgacatgg
ggcaacaaag
gctgatgtaa
tgtggtcact
gcaggatatt
gtcaaagttc
acaacttaca
ggtgctggag
gtaattgctg
gtgattatca
ttaggggtgce
gcttctttga
ttatcagttc
agacttgact
gcgacacgca

gaaggccgaa

104

Ala Glu Asn Phe Val

220

Trp Lys Leu Asp Leu

240

Trp Asp Ser Gly Ile

cggaccttgt
agtattgtgg
cagggactgt
gctcgcttca
gtgaatactg
cagttgatgg
ctgacggact
aagcaatcaa
gacttggaaa
ttgatattaa
attctggtga
aaagtgcaat
aacctatggg
caacagttgt
tggcagaagc
aactggaaga

tggtcattga

255

tgaaaaggaa
agtctgtcat
tcttggtcat
agttggtgat
tgtatctggt
cggaatggct
tgacccaatt
agtatcagga
tttagcaatt
tcaagataaa
tgtaaatcca
agtttgtgct
caaaatggtt
ttttgacgga
ttttcaattt
aatcaatgat

ttttactaaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1023



<212> PRT
<213>

<400> 59
Met Lys Ala

1

Val Glu Lys

Met Glu Tyr
35

Asp Tyr Gly
50

Ile Val Lys
65

Arg Val Ser

Cys Val Ser

Tyr Ser Val
115

Tyr Ala Val
130

Ile Thr Cys
145

Val Lys Pro

Asn Leu Ala

Ala Val Asp
195

Ala Asp Val
210

Ala

Glu

20

Cys

Asn

Glu

Val

Gly

100

Asp

Lys

Ala

Gly

Ile

180

Ile

Ile

Val

Leu

Gly

Lys

Ile

Ala

85

Asn

Gly

Val

Gly

Asp

165

Gln

Asn

Ile

Val

Arg

Val

Ala

Gly

70

Trp

Glu

Gly

Pro

Val

150

Trp

Tyr

Gln

Asn

Lactococcus lactis

Arg

Ala

Cys

Gly

55

Ala

Phe

Thr

Met

Asp

135

Thr

Gln

Ala

Asp

Ser
215

His

Ile

His

40

Thr

Asp

Phe

Phe

Ala

120

Gly

Thr

Val

Lys

Lys

200

Gly

Asn

Lys

25

Thr

Val

Val

Glu

Cys

105

Glu

Leu

Tyr

Ile

Asn

185

Leu

Asp

Pro

10

Pro

Asp

Leu

Ser

Gly

90

Arg

Glu

Asp

Lys

Phe

170

Val

Asn

Val

105

Asp

Asn

Leu

Gly

Ser

75

Cys

Glu

Ala

Pro

Ala

155

Gly

Phe

Leu

Asn

Gly

Glu

His

His

60

Leu

Gly

Val

Ile

Ile

140

Ile

Ala

Gly

Ala

Pro
220

Tyr

Ala

Val

45

Glu

Gln

His

Lys

Val

125

Glu

Lys

Gly

Ala

Lys

205

Val

Ala

Leu

30

Ala

Gly

Val

Cys

Asn

110

Val

Ala

Val

Lys
190

Lys

Asp

Asp

15

Leu

Ala

Ile

Gly

Glu

95

Ala

Ala

Ser

Ser

Leu

175

Val

Ile

Glu

Leu

Asp

Gly

Gly

Asp

80

Tyr

Gly

Asp

Ser

Gly

160

Gly

Ile

Gly

Ile



Lys Lys Ile Thr Gly Gly Leu Gly
225 230
Val Ala Arg Ile Ala Phe Glu Gln
245
Gly Lys Met Val Ala Val Ala Leu
260
Val Pro Thr Val Val Phe Asp Gly
275 280
Gly Thr Arg Leu Asp Leu Ala Glu
290 295
Lys Val Lys Pro Ile Val Ala Thr
305 310
Ile Ile Asp Glu Met Lys Ala Gly
325
Asp Phe Thr Lys
340
<210> 60
<211> 1023
<212> DNA
<213> Lactococcus lactis
<400> 60
atgaaagcag cagtagtaag acacaatcca
cttcgagcaa tcaaacctaa tgaagctttg
accgatttgc acgttgcagc aggtgatttt
gaaggaattg gaattgtcaa agaaattgga
cgggtttcag tggcttggtt ctttgaagga
aatgaaactt tttgtcgaga agttaaaaat
gaagaagcaa ttgttgttgc cgattatgct
gaagctagct caattacttg tgctggagta
gtaaaacctg gtgattggca agtaattttt
caatatgcta aaaatgtttt tggagcaaaa

Val Gln Ser

235

Ala Val

250

Ala

Pro Asn Thr

265

Val Glu Val

Ala Phe Gln

Leu
315

Arg Lys

Ile
330

Lys Glu

gatggttatg

cttgacatgg

ggcaacaaag

gctgatgtaa

tgtggtcact

gcaggatatt

gtcaaagttc

acaacttaca

ggtgctggag

gtaattgctg
106

Ala Ile Val

Ser Leu Lys

Glu Thr

270

Met

Ala Gly

285

Ser

Phe
300

Gly Ala

Glu Glu Ile

Gly Arg Met

cggaccttgt
agtattgtgg
cagggactgt
gctcgcttca
gtgaatactg
cagttgatgg
ctgacggact
aagcaatcaa
gacttggaaa

ttgatattaa

Ala
240

Cys

Pro Met

255

Leu Ser

Leu Val

Glu

Asn Asp

320

Val
335

Ile

tgaaaaggaa
agtctgtcat
tcttggtcat
agttggtgat
tgtatctggt
cggaatggct
tgacccaatt
agtatcagga
tttagcaatt

tcaagataaa

60

120

180

240

300

360

420

480

540

600



ttaaatttag
gttgatgaaa
gttgcaagga
gctgtggcag
gtggaggttg
ggagcagaag
attattgatg
taa

<210>
<211>

<212>
<213>

61
340
PRT

<400> 61
Met Lys Ala
1

Val Glu Lys

Met Glu Tyr

35

Phe
50

Asp Gly

Ile
65

vVal Lys

Arg Val Ser

Cys Val Ser

Val
115

Tyr Ser

Ala
130

Tyr Val

ctaaaaaaat
ttaaaaaaat
ttgcttttga
ttcccaatac
caggttcact
gtaaggtaaa

aaatgaaggc

Ala Val

Glu
20

Leu

Cys Gly

Asn Lys

Glu Ile

Val Ala

85

Gly Asn

100

Asp Gly

Lys Val

Val

Arg

Val

Ala

Gly

70

Trp

Glu

Gly

Pro

tggagctgat
aactggcggc
acaagcggtt
tgagatgact
tgtcggaaca
accaattgtt

aggaaaaatt

Lactococcus lactis

Arg His

Ala

Ile

His
40

Cys

Gly Thr

55

Ala Asp

Phe Phe
Thr

Phe

Ala
120

Met

Asp
135

Gly

Asn

Lys

25

Thr

Val

Val

Glu

Cys

105

Glu

Leu

gtgactatca
ttaggggtgce
gcttctttga
ttatcagttc
agacttgact
gcgacacgca

gaaggccgaa

Pro
10

Asp
Pro Asn
Asp Leu
Leu

Gly

Ser
75

Ser

Gly Cys

Arg Glu

Glu Ala

Asp Pro

107

attctggtga
aaagtgcaat
aacctatggg
caacagttgt
tggcagaagc
aactggaaga

tggtcattga

Gly Tyr

Glu Ala

30

Val
45

His

His Glu

60

Leu Gln

Gly His

Val Lys

Ile Val

125

Ile
140

Glu

Ala

Leu

Ala

Gly

Val

Cys

Asn

110

Val

Ala

tgtaaatcca
agtttgtgct
caaaatggtt
ttttgacgga
ttttcaattt
aatcaatgat

ttttactaaa

Asp Leu

15

Leu Asp

Ala Gly
Ile Gly
Gly

Asp

Glu
95

Tyr
Ala Gly
Ala

Asp

Ser Ser

660

720

780

840

900

960

1020

1023



Ile Thr
145

Val Lys

Asn Leu

Ala Val

Ala Asp
210

Lys Lys
225

Val Ala

Gly Lys

Val Pro

Gly Thr
290

Lys Val
305

Ile Ile

Asp Phe

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

Cys Ala

Pro Gly

Ala Ile
180

Asp Ile
195

Val Thr

Ile Thr

Arg Ile

Met Val
260

Thr Val
275

Arg Leu

Lys Pro

Asp Glu

Thr Lys
340

62
4745
DNA

Gly

Asp

165

Gln

Asn

Ile

Gly

Ala

245

Ala

Val

Asp

Ile

Met
325

Val

150

Trp

Tyr

Gln

Asn

Gly

230

Phe

Val

Phe

Leu

Val

310

Lys

Thr

Gln

Ala

Asp

Ser

215

Leu

Glu

Ala

Asp

Ala

295

Ala

Ala

Artificial Sequence

Thr

Val

Lys

Lys

200

Gly

Gly

Gln

Val

Gly

280

Glu

Thr

Gly

Tyr

Ile

Asn

185

Leu

Asp

Val

Ala

Pro

265

Val

Ala

Arg

Lys

Lys

Phe

170

Val

Asn

Val

Gln

Val

250

Asn

Glu

Phe

Lys

Ile
330

108

Ala

155

Gly

Phe

Leu

Asn

Ser

235

Ala

Thr

Val

Gln

Leu

315

Glu

Ile

Ala

Gly

Ala

Pro

220

Ala

Ser

Glu

Ala

Phe

300

Glu

Gly

Lys

Gly

Ala

Lys

205

Val

Ile

Leu

Met

Gly

285

Gly

Glu

Arg

Val

Gly

Lys

190

Lys

Asp

Val

Lys

Thr

270

Ser

Ala

Ile

Met

Ser

Leu

175

Val

Ile

Glu

Cys

Pro

255

Leu

Leu

Glu

Asn

Val
335

Gly

160

Gly

Ile

Gly

Ile

Ala

240

Met

Ser

Val

Gly

Asp

320

Ile



<220>
<223>

<400> 62
cacattggcc

tcaagagaaa
tctgctccat
catattacat
aatataggga
tattacctat
agcaaaagag
agtgatagac
tatttttaaa
tgacatagaa
tgctctaccc
aagtggaaat
ttccctcaat
tattcatcat
ctttgaagat
agaacttgtg
aaggggaagy
cgagaaatcc
aaccaatggg
atgtgtatcg
gaaaagatgg
tgattccgaa
aatcaagaaa
tacaatcccce
cactaacagt
ttcatcgaat
taccaataac

aaccaccatg

gttttaacgc
cggaaacggc
cgcgtgctcg
aactttcaca
agaggccaat
tatcctcttt
taaatccata
gacgattcat
aacaaaaaaa
catgcgtcac
aaaagtgcta
ccagccgcag
attgatcagc
gtggaaaagc
aagtccgata
atagaaaggt
aacgcgagaa
aagatcaatg
cctcaaacat
aggtttaata
agcattgttg
gagtacaaaa
ttcgacgaat
tttgattgtg
aatgttactt
gcatctaaaa
gtaaggaaac

cagaactttc

aagttggcgt
ctcctcatcg
agactatatt
ggttgaagta
tccgtgaaaa
tcggtgtcat
ggaacaacaa
gctataccgt
taacagaaaa
cgattaattc
gtgaatatgt
tgccgtctcce
atgttcatac
tgaatcaaaa
ttaagccttg
cggacgcatt
ggaaaagaaa
atgacgaatt
cgcccgatca
actgtccgtt
taatggacaa
aattcaaaga
tggaatacag
gtttaacaaa
catcagcatc
ggccatgctt
cgaaaagcca

tcacaactaa

acttatattg
ttaagctcat
cttcagatta
taaaccgcta
cgatttaata
tgacaaacct
aagaagacaa
aggtttttga
atctacgaca
atctgacagc
agtcaaccat
cataatgaca
ctcaacatcg
caatttgatt
gttgcaaaag
taaagttgtc
agataagccc
agaatatgcg
aacatcctcc
tagagtacga
taaccattca
aaaattaaga
aactttggcc
tgaaatacaa
ctcttcaact
accctctgta
gtgtaagaat

atcaaggctg
109

actgttggat
cagtattcat
tcaagcagaa
cagtacacaa
ttctttacag
cttagcgaca
attatcataa
tacaagtcta
atggaaggct
cattcatcct
aatgagggtc
ctgaatctca
ccgacggaaa
catctggatc
attttttatc
ttcaagtgta
aaaggacagg
agtccttcta
ataaagccaa
gctacttatt
catcagctaa
aaggataatg
aatttgccca
agtttcaatg
gtatcgtcca
aataacaccg
aaagacacac

cgtaagaccg

Saccharomyces cerevisiae AFT1-1UP Integration Construct

gaaagggtaa
ttctccectt
acagaattcg
cctcggatag
ttacaaaaag
gaaactccct
tataattggg
acagttatac
tcaatccggce
cctttgtata
gtgcaagtgc
aaagcacaca
ctattgggca
cagtacccaa
ctcaaggaat
aagctgctaa
accacgaaga
atgccacagt
agaaaaaaag
cgttaaagag
agtttaaccc
acgtagatgc
ttccaacagce
tcgtattgcece
tatcccttga
gtagtatcaa
tcttaaaaag

gtacgccaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



atcttcgcaa
tgaaatcttg
aattgacttt
aagacaagtc
aaacacgaat
ctcagaggca
tgaaacacat
taatgagtat
cgttccaaac
Cctcactttta
gaaatttgta
ccatcgtcat
gcagccaccg
acagcaccaa
cacattattg
gccagaagat
ctcagcatct
acttgcggaa
ccgcacgcct
gtgtgatacc
tggttcatcg
catttggatt
aaaaaaaaaa
cgcaattgta
tattttattt
caataataga
gaaaagttcg
ttcagcttcg

ttctacaaag

cactcatcta
ccactgccgg
acgaacattt
ttcgaccaat
aatgaatttg
gatttcagcc
caggaaaacc
attctacaat
aacaattcac
agacaagaag
caaaatggcc
ctcagctcta
cagcaattgc
acagtacaaa
gaagagttca
taggccgctg
gcttcttccc
agtggaatcc
tttttctgaa
aagtcagcat
tggttcatta
tttgtcgaag
agcattatct
attaattctt
ttcttttectt
tgggtaaaaa
acagcgtctc
atgtaggagg

atcgttatgt

cagcattttc
catccgattt
ttaccaaatc
tggacgattg
aaggagagtc
aaattcttag
aggatattat
atttgacgca
attcgctaaa
ctttagttgg
cacacggttc
atgaacctca
aatatcacca
aggatatgca
aagacattaa
cgggtataga
aaagatgaac
cgttccaaaa
gcccactttc
acacctcact
attttttttc
gttgtagaat
tcctaccaga
attttgtatc
agtttctttc
gcctgaactc
cgacctgatg
gcgtggatat

ttatcggcac

aggatatatt
caagctaaac
gccgcatcca
ttcctctata
agatgatttt
tagtgctccce
tgatagattt
ctccgatgcect
tactcagcat
cagctcttca
tcaacatcct
agtacgatca
aaatcagccc
aacgcatgaa
aatggtgaac
aagggttctt
gcggcgttat
ctggcatcca
gtggactttg
agggtagttt
tccattgett
tgtatgtgac
gttgattgtt
ttttcttcce
ataacaccaa
accgcgacgt
cagctctcgg

gtcctgcggg

tttgcatcgg

110

gatgatcctt
actgtaacaa
catagcgggt
ctcttctctce
gttcattctc
ccagtccatc
gctaatagtt
gctaaccaca
aacgtttctg
acaaaaatct
atagattttc
catcaatatg
cacgacggcc
tcgctagaaa
ggcgagttga
tactctatag
gtcactaacg
ctaattgata
ccatatgcaa
ctttggttgt
tctggetttg
aagtggcacc
aaaaacgtat
ttgtctcaat
gcaactaata
ctgtcgagaa
agggcgaaga
taaatagctg

ccgcgetcece

tcaatttgaa
atttgaacga
ctacccatcc
cattaactac
catatttgaa
atgacccaaa
cccaagaaca
ataacatcgg
atctgggcaa
tcgacgaatt
aacatgttga
gtccgcaaca
ataaccacga
taatgggaaa
agtatgtgaa
tacctcctcg
acgtgcacca
catctacaca
aattcatgaa
attgatcatt
atcttactat
aagcatatat
ttatagcaaa
cttttatttt
ctataacata
gtttctgatc
atctcgtgct
cgccgatggt

gattccggaa

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420



gtgcttgaca
ggtgtcacgt
gaggccatgg
ggaccgcaag
ccccatgtgt
gctctcgatg
gcggatttcg
tggagcgagg
ccgtggttgg
gcaggatcgc
agcttggttg
gtccgatccg
tggaccgatg
ccgagggcaa
tcattacatt
tttgactttt
acagataaaa
atgttccttc
tagtagtgct
tctgtcatta
tgatctgaag
tcctttcette
tctct
<210> 63
<211>

<212>
<213>

DNA

<220>
<223>

<400> 63

3794

ttggggagtt

tgcaagacct
atgcgatcgce
gaatcggtca
atcactggca
agctgatgct
gctccaacaa
cgatgttcgg
cttgtatgga
cgcgcctecg
acggcaattt
gagccgggac
gctgtgtaga
aggaataaca
ttcatctttc
taaagaagaa
aatcgttctt
cccctgttat
tttctcatac
attttgaaag
taaatatgtg

tttgttgtga

cagcgagagc
gcctgaaacc
tgcggccgat
atacactaca
aactgtgatg
ttgggccgag
tgtcctgacg
ggattcccaa
gcagcagacg
ggcgtatatg
cgatgatgca
tgtcgggcgt
agtactcgcc
tatagatgaa
ttcattaatt
aaagaaaaca
attatattac
ttcacatcat
atacaagaca
ttcgttgagc
tgagcaagat

ttgaaaaaac

Artificial Sequence

ctgacctatt
gaactgcccg
cttagccaga
tggcgtgatt
gacgacaccg
gactgccccg
gacaatggcc
tacgaggtcg
cgctacttcg
ctccgecattg
gcttgggcge
acacaaatcg
gatagtggaa
atcaaactta
atatactgaa
atagtataca
atatatcggt
ccttttgecg
tacgtgaaga
actcatgaaa
aagcacacaa

acattttccc

gcatctcccg
ctgttctcca
cgagcgggtt
tcatatgcgc
tcagtgcgtc
aagtccggca
gcataacagc
ccaacatcct
agcggaggca
gtcttgacca
agggtcgatg
cccgcagaag
accgacgccc
gacgtatctc
catatacgca
ttcttttttce
gctaagatca
gtagattagg
taagtcccat
actgcgtcct
agaataaaac

gagagtgaca

ccgtgcacag
gccggtcgeg
cggcccatte
gattgctgat
cgtcgcgcag
cctcgtgcat
ggtcattgac
cttctggagg
tccggagett
actctatcag
cgacgcaatc
cgcggccgtc
cagcactcgt
tcgtccattt
tctatacaat
tacttttgtt
ggattttttc
ctggtgtaaa
tttctctccce
tttgtttttt
catcgaagta

tttgggacat

Saccharomyces cerevisiae AFT2-1UP Integration Construct

cttaaataaa ggttaaggaa atgtaaataa aaaaaataac agtgacatta atttgtatat

atctcaactt cttcacttta acctgtctga gctgtttggt tttgaactgg aagcacgttt

111

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4745

60

120



Ctcattttat
gcgaaaagca
aaaaaaaatc
tttcttttga
aacacgactc
gagaaagcga
tatcagtgtc
tgatgtctaa
ggcacgagat
tcgaaagatc
ggttgaaccc
gagcagccta
cacatgagcet
atcttcgtca
caagtctaaa
aaattgaagc
aaaatttgcect
attcgaaacc
ttttagacaa
cgaacttaaa
acaaccaagg
gtatacttcc
cagaatcaac
tcattaaagt
cgaacttagg
tgcttcattt
caaaatatta
cagcatctgc

ttgcggaaag

tgaacgatac
aagggaaaaa
gtttcgtggg
ttaaggcaaa
attcaaaaaa
cccccaagaa
taaaacaggg
agaccaaaat
taaaccgtgg
agatagtagc
taaatccaaa
ctctgtgcgg
gagatttgat
gaagaacgac
cttaccactc
tttcaataac
caaaacaaat
taggccaagg
tttcaaaacg
cgaaattgat
cctgatggaa
ttcaacacca
aacatcttca
ttccaaagat
caaagagaga
caacgatgag
agccgctgcg
ttcttcccaa

tggaatcccg

cagagccatt
atagaaagaa
ccgagatcgg
aactgtgcaa
tttgttgtag
atgaaagcaa
aaaatgaagt
aaacttattc
ctacagaaaa
aaagttactt
ggttcctctt
ttacagaagt
ttgattacta
gaaaaagcca
gtcacaccaa
atttttctcc
aaaaactccg
ttgaaaacga
cggaattcct
tttacgaaca
cttttgacag
acgaggccct
ccaaatttta
accaaaagca
aacgaaaatt
cattttaatg
ggtatagaaa
agatgaacgc

ttccaaaact

cattattcga
caaaaaaaag
taaagtggct
attaaactga
tgaccagaaa
agtcgatgaa
taacagcatc
atttagaccc
tattctatcc
ttaagtgtag
caagatccca
ggaacgtggt
aaacggatga
tcaaaacatt
ttatttcttt
cactatcaaa
tttctaaaat
agttggatgc
gtgtaaagat
tgttttgcaa
aacctacacc
tgtcacaaag
tggaaacaga
acgcaccaac
ttggcatgtt
aattaaattc
gggttcttta
ggcgttatgt
ggcatccact

112

ttgacggtaa
aaagaaaaaa
ttcttttagt
tggacctata
ctctggcgcea
gagcataata
tcccgataat
agttccgtct
tcaaggaata
gtcagtacga
tgcatgtcca
tgttatgaat
ctataaaaag
tgatgaatta
tgactgtggg
ccceccectttg
aaaatccaga
ggatctacat
agagaaagaa
cgacaatttc
aggtccttcg
caaaatggat
cgctccttat
tgctgataca
aaactacaac
tattgaccca
ctctatagta
cactaacgac

aattgataca

gcggtattgt
gcaccgtaaa
cagaattgat
cataatagtg
aattaatcaa
tctgtgccaa
ctagcatcta
tttgaggaca
gatatagtca
tcgaaagtag
tttagaatta
aacatacatt
tttaaggaaa
gaatataaag
ttaaccaagg
acgtctaaaa
cagatggata
gataccggat
gattctttaa
atccaaaatt
tcctcecttett
atagccctgt
ggagatgaga
gatattgcta
tacgaagcgt
gccttaatat
cctcctcgcet
gtgcaccaac

tctacacacc

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



gcacgccttt
gtgataccaa
gttcatcagtg
tttggatttt
aaaaaaaaag
caattgtaat
ttttattttt
ataatagatg
aaagttcgac
cagcttcgat
ctacaaagat
gcttgacatt
tgtcacgttg
ggccatggat
accgcaagga
ccatgtgtat
tctcgatgag
ggatttcggce
gagcgaggcyg
gtggttggcet
aggatcgccg
cttggttgac
ccgatccgga
gaccgatggc
gagggcaaag
tgacaagatc
ttagactttt
gcttcatgcg
gcttcatctt

tgccggtccce

tttctgaagce
gtcagcatac
gttcattaat
tgtcgaaggt
cattatcttc
taattcttat
cttttcttag
ggtaaaaagc
agcgtctcecg
gtaggagggc
cgttatgttt
ggggagttca
caagacctgc
gcgatcgctg
atcggtcaat
cactggcaaa
ctgatgcttt
tccaacaatg
atgttcgggg
tgtatggagc
cgcctccggg
ggcaatttcg
gccgggactg
tgtgtagaag
gaataatatt
tgatggacat
taaagctacg
ctcaaaagtt
ttcataggta

ctaatttttg

ccactttcgt
acctcactag
tttttttcte
tgtagaattg
ctaccagagt
tttgtatctt
tttctttcat
ctgaactcac
acctgatgca
gtggatatgt
atcggcactt
gcgagagcct
ctgaaaccga
cggccgatct
acactacatg
ctgtgatgga
gggccgagga
tcctgacgga
attcccaata
agcagacgcg
cgtatatgct
atgatgcagc
tcgggcgtac
tactcgccga
tagttttcaa
gaataatggt
gaggacttaa
ttattcttca
atgcaccgca

cactgagatc

ggactttgcc
ggtagtttct
cattgcttte
tatgtgacaa
tgattgttaa
ttcttcecett
aacaccaagc
cgcgacgtct
gctctcggag
cctgcgggta
tgcatcggcce
gacctattgc
actgcccgcet
tagccagacg
gcgtgatttc
cgacaccgtc
ctgccccgaa
caatggccgce
cgaggtcgcc
ctacttcgag
ccgcattggt
ttgggcgcag
acaaatcgcc
tagtggaaac
ctcattaaaa
gatatcagca
agcatgtcga
agtttgttga
acattcaatt

atgagatcag
113

atatgcaaaa
ttggttgtat
tggctttgat
gtggcaccaa
aaacgtattt
gtctcaatct
aactaatact
gtcgagaagt
ggcgaagaat
aatagctgcg
gcgctcccga
atctcccgcece
gttctccagc
agcgggttcg
atatgcgcga
agtgcgtccg
gtccggcacc
ataacagcgg
aacatcctct
cggaggcatc
cttgaccaac
ggtcgatgcg
cgcagaagcg
cgacgcccca
cggtatcacg
ccatcgaggg
tacaaataag
ttataatatg
atctaaaaaa

taagtaaaag

ttcatgaagt
tgatcatttg
cttactatca
gcatatataa
atagcaaacg
tttattttta
ataacataca
ttctgatcga
ctcgtgettt
ccgatggttt
ttccggaagt
gtgcacaggg
cggtcgcgga
gcccattcgg
ttgctgatcc
tcgcgcagge
tcgtgcatge
tcattgactg
tctggaggcce
cggagcttgc
tctatcagag
acgcaatcgt
cggccgtctg
gcactcgtcc
tttaaatatg
attttggacc
atatatcatg
gttcacgtgc
ctttcaggcg

ctcatatagg

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660



aaataatcat atagaaaaaa gcagaggaat gatattcgaa cattttctat acatcacccc 3720

tcctattttt agatgaatct ctaagatcta aatgccctca acttaaatat gatattgaat 3780
taaaatgaat tgta 3794
<210> 64

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> AFT1UP Forward Primer

<400> 64

ctcactttta agacaagaag ctttag 26
<210> 65

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> pENO2 Reverse Primer

<400> 65

ttcatgaatt ttgcatatgg c 21
<210> 66

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> AFTlterm Reverse Primer

<400> 66

ctgatcttag caccgatata tg 22
<210> 67

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> AFT1UpfullF Primer

<400> 67

tgacaaacct cttagcgaca 20
<210> 68

<211> 20

<212> DNA

114



<213> Artificial Sequence

<220>
<223> AFT1UPsequencel Primer

<400> 68
ggagtgatag acgacgattc

<210> 69
<211> 26
<212> DNA

<213> Artificial Sequence

<220>
<223> AFT1UPsequence?2 Primer

<400> 69
cactaacagt aatgttactt catcag

<210> 70
<211> 20
<212> DNA

<213> Artificial Sequence

<220>
<223> AFT2UP Forward Primer

<400> 70
cgaacttagg caaagagaga

<210> 71
<211> 20
<212> DNA

<213> Artificial Sequence

<220>
<223> AFT2term Reverse Primer

<400> 71
atgtccatca gatcttgtca

<210> 72
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> AFT2UP full Forward

<400> 72
tgaacgatac cagagccatt c

<210> 73
<211> 23

115

20

26

20

20

21



<212>
<213>

<220>
<223>

<400>

DNA
Artificial Sequence

AFT2UP sequence 1

73

tttgttgtag tgaccagaaa ctc

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

<220>
<223>

<400>

74

19

DNA

Artificial Sequence

AFT2UP sequence 2

74

attcgaaacc taggccaag

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

<220>
<223>

<400>

75

22

DNA

Artificial Sequence

Primer 2649

75

tccaggcggt attgacagca gg

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

<220>
<223>

<400>

76

25

DNA

Artificial Sequence

Primer 2650

76

caatctgcaa catcaggtac cacgg

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

<220>
<223>

<400>

77

23

DNA

Artificial Sequence

Primer 2962

77

acgccaacat cttcgcaaca ctc

<210>

78

116

23

19

22

25

23



<211>
<212>
<213>

<220>
<223>

<400>

21
DNA
Artificial Sequence

Primer 2963

78

tgccggcagt ggcaagattt c

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

<220>
<223>

<400>

79

25

DNA

Artificial Sequence

Primer 2966

79

cctcttcaag atcccatgca tgtcc

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

<220>
<223>

<400>

80

23

DNA

Artificial Sequence

Primer 2967

80

tgtaaccgca cagagtaggc tgc

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

<220>
<223>

<400>

81

21

DNA

Artificial Sequence

Primer 2972

81

tggccactga aggtaacgcc g

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

<220>
<223>

<400>

82

23

DNA

Artificial Sequence

Primer 2973

82

ccggtaggaa tgaaggcatg ctg

117

21

25

23

21

23



<210> 83

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer 2976

<400> 83

tggcgctgag attgtggtcg g 21
<210> 84

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer 2977

<400> 84

tgaagcgtgc actagcgtcc 20
<210> 85

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer 2978

<400> 85

tgccgggcaa atcgtttctg ag 22
<210> 86

<211> 25

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer 2979

<400> 86

cttgtggccc aaggtggtaa agacc 25
<210> 87

<211> 615

<212> DNA

<213> Saccharomyces cerevisiae

<400> 87

atgaaattct cttccgecttt ggttctatct gctgttgccg ctactgctct tgctgagagt 60
atcaccacca ccatcactgc caccaagaac ggtcatgtct acactaagac tgtcacccaa 120
gatgctactt ttgtttgggg tggtgaagac tcttacgcca gcagcacttc tgccgctgaa 180

118



tcttctgcecg
gctaccactt
tctggttceta
actgtcaccc
ccaagtagta
accactgctg
accggtgctg
gtcatgttat
<210>
<211>

<212>
<213>

88
204
PRT

<400> 88

Met Lys Phe

1

Leu Ala

val Tyr

35

Glu Asp

50

Glu
65

Thr

Ala Thr

Ala Asp

Lys Asn

Val Trp

130

Glu

Thr

Ser

Ser

Thr

Glu

Gly

115

Thr

ccgaaacttc
ctgctgctga
gtatcactac
aagatgctac
cttctaccag
aaacttcttc
ctgatgccat

tgtaa

Ser Ser

Ser Ile

20

Lys Thr

Ala

Tyr

Ala Ala

Ala
85

Ser

Gly Ser

100

His Val

Gly Glu

Ala

Thr

Val

Ser

Glu

70

Ala

Gly

Tyr

Gly

tgccgccgaa
gacttcttct
cactatcact
ttttgtctygg
ctcagaagct
ctctgctaca

caccgctggt

Saccharomyces cerevisiae

Leu Val

Thr Thr

Thr Gln

40

Ser Thr

55

Thr Ser

Glu Thr

Ser Ser

Thr Lys

120

Ser Ser

135

acctctgctg
gctgctgaga
gccaccaaga
actggtgaag
gctacctctt
tcctctagcea

actggtttga

Ser Ala

10

Leu

Ile
25

Thr Ala

Asp Ala Thr

Ser Ala Ala

Ala Ala Ala

75

Ser Ala

90

Ser

Ile
105

Thr Thr

Thr Val Thr

Asn Thr Trp

119

ccgctaccac
cttcttctgce
acggtcacgt
gcagcagcaa
ctgcttcaac

ccgctgaatt

tgggtgctgc

Val Ala Ala

Thr Asn

30

Lys

Phe Val

45

Trp

Glu
60

Ser Ser

Thr Thr Ser

Ala Glu Thr

Thr Ile Thr

110

Gln Asp Ala

125

Ser Pro Ser

140

ttctgctgcec
tgatgaaggt
ctacactaag
cacctggtct
cactgcaacc
atctagttac

ccttgctgece

Thr
15

Ala

Gly His

Gly Gly

Ala Ala

Ala Ala

80

Ser Ser

95

Ala Thr

Thr

Phe

Ser Thr

240

300

360

420

480

540

600

615



Ser Thr

145

Thr Thr

Leu Ser

Leu Met

<210>
<211>
<212>

Ser

Ala

Ser

Gly
195

89
1587
DNA

Glu Ala

150

Ser

Glu Thr

165

Ser

Tyr Thr

180

Gly

Ala Ala Leu

Ala

Ser

Ala

Ala

Thr

Ser

Ala Asp Ala
185

Ala
200

Ser

Ala

Val

<213>

<400> 89
atgaaattgt

attactacta
gatgctactt
tctactgtcg
gttgagcctt
accaccacta
gctactttcg
gaaacatctg
tctgctgatg
catgtctaca
cgtgctcctg
gctgaacctt
gccaccaaaa
actggtgagg
gaaattccct
tctgctgctg
gttgagactt

acttcctctg

cttccgettt
cgataactgc
ttgtctgggc
ctgcaacgtc
ccacttctgce
ttacagccac
tatggactgg
ttgccgctga
aagggtctgg
caaagaccgt
tctcaaccgt
ctgcctctac
atggacatgt
gtgaacgcgc
ccactactga
agacttcctc
cttctgctgce

ctgttgagat

Saccharomyces cerevisiae

tgtattatct
taccaaaaat
aggagaaggc
tgctgccget
tcagggcacc
caaaaatgga
agagggtgaa
aacatctgtt
ttcgagtata
cacccaggac
tgctactgtc
tgatgaagga
ctacacaaag
tcctgectcece
ggcctctatt
tgctgttgag
tgagacttcc

ttcttctgcet

Ala
155

Ser

Thr
170

Ser

Ile

Met Leu

gctatcaccg
gggcatgttt
gctgcggtaa
gaaacatctg
tctgctgatg
catgtctaca
cgtgctcctg
gctgaacctt
accaccacta
gctactttcg
gaaacagctg
tctggttcga
accgtcaccc
accgttgcaa
gtggaggctt
acttcctctg
tctgctgctg

gttgagactt
120

Ser

Ser

Thr

Leu

ttgccgcttt
acaccaagac
cctccgecagt
ttgccgctga
aagggtctgg
caaagaccgt
cctcaactgt
ctacctctgc
ttacagccac
tatggactgg
cttctccagt
gtataactac
aggacgctac
cttctagtat
cttctgctgt
ctgttgagac
agacttcctc

ctgctgttga

Thr Thr Ala

Ser Thr Ala

Ala Gly Thr
190

Thr
160

Glu
175

Gly

aggcgaaagt
tgtcactcaa
aactgaagcg
aacatctatt
ttcgagtata
cacccaggat
tgctactgtc
tcagggcacc
caaaaatgga
tgagggtgaa
aacatctgtt
cactattaca
tttcgtatgg
ttctgctatt
tgagacttcc
ttcctctget
tgccgttgag

gacttcttct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



aaaagcttat
gagacttctt
gaaaattcct
gagtcaagcg
tctagggatg
gcaagcacaa
actaacggta

atcgccgcectg

ctcctactca
ctgctgcaaa
ctaattctaa
ctactattgt
cccaatctgt
aaatggtatc
agtcgtccac

gtacgggtct

gacttctctt
aacctcttct
atccacgtct
tactcctact
tcgtacccat
ctctattaca

aactcctcaa

gatgggcgcet

tcttcctcta ctatcgagac cacttctgtt

tcatcttctg tccaggcttc ttctcctatt

gttgtgccaa ctttttcttc tactactact

gcagttgtag catctactac cacctcctct

agaattgggc aagcttacac agagagttct

gaaagtaaca attggtcatc aagttcttct

agagttcaaa ccactaccgc tggtattttc

atcgtgaatt acacgggtgc ggctgattct

gcgctcgctg ccgttatctt tttgtaa

<210> 90

<211> 528

<212> PRT

<213> Saccharomyces cerevisiae

<400> 90

Met Lys Leu Ser Ser Ala Phe Val

1 5

Leu Gly Glu Ser Ile Thr Thr Thr

20

Val Tyr Thr Lys Thr Val Thr Gln
35 40

Glu Gly Ala Ala Val Thr Ser Ala

50 55

Ala Thr Ser Ala Ala Ala Glu Thr

65 70

Val Glu Pro Ser Thr Ser Ala Gln

85
Gly Ser Ser Ile Thr Thr Thr Ile
100

Tyr Thr Lys Thr Val Thr Gln Asp

115 120

Leu

Ile

25

Asp

Val

Ser

Gly

Thr

105

Ala

Ser

10

Thr

Ala

Thr

Val

Thr

90

Ala

Thr

121

Ala

Ala

Thr

Glu

Ala

75

Ser

Thr

Phe

Ile Thr

Thr Lys

Phe Val

45

Ala
60

Ser

Ala Glu

Ala Asp

Lys Asn

Val Trp

125

Val

Asn

30

Trp

Thr

Thr

Glu

Gly

110

Thr

Ala

15

Gly

Ala

Val

Ser

Gly

His

Gly

Ala

His

Gly

Ala

Ile

80

Ser

Val

Glu

1140

1200

1260

1320

1380

1440

1500

1560

1587



Gly

Ala

145

Ser

Thr

Phe

Thr

Ala

225

Ala

Thr

Ala

Ser

Thr

305

Val

Ser

Thr

Glu

130

Ala

Ala

Lys

Val

Val

210

Ser

Thr

Phe

Thr

Ile

290

Ser

Glu

Ala

Ser

Arg

Glu

Asp

Asn

Trp

195

Glu

Thr

Lys

Val

Ser

275

Val

Ser

Thr

Val

Ala
355

Ala

Thr

Glu

Gly

180

Thr

Thr

Asp

Asn

Trp

260

Ser

Glu

Ala

Ser

Glu

340

Val

Pro

Ser

Gly

165

His

Gly

Ala

Glu

Gly

245

Thr

Ile

Ala

Val

Ser

325

Thr

Glu

Ala

Val

150

Ser

Val

Glu

Ala

Gly

230

His

Gly

Ser

Ser

Glu

310

Ala

Ser

Thr

Ser

135

Ala

Gly

Tyr

Gly

Ser

215

Ser

Val

Glu

Ala

Ser

295

Thr

Ala

Ser

Ser

Thr

Glu

Ser

Thr

Glu

200

Pro

Gly

Tyr

Gly

Ile

280

Ala

Ser

Glu

Ala

Ser
360

Val

Pro

Ser

Lys

185

Arg

Val

Ser

Thr

Glu

265

Glu

Val

Ser

Thr

Val

345

Ser

Ala

Ser

Ile

170

Thr

Ala

Thr

Ser

Lys

250

Arg

Ile

Glu

Ala

Ser

330

Glu

Ser

122

Thr

Thr

155

Thr

Val

Pro

Ser

Ile

235

Thr

Ala

Pro

Thr

Val

315

Ser

Ile

Ser

Val

140

Ser

Thr

Thr

Val

Val

220

Thr

Val

Pro

Ser

Ser

300

Glu

Ala

Ser

Thr

Glu

Ala

Thr

Gln

Ser

205

Ala

Thr

Thr

Ala

Thr

285

Ser

Thr

Ala

Ser

Ile
365

Thr

Gln

Ile

Asp

190

Thr

Glu

Thr

Gln

Ser

270

Thr

Ala

Ser

Glu

Ala

350

Glu

Ser

Gly

Thr

175

Ala

Val

Pro

Ile

Asp

255

Thr

Glu

Ala

Ser

Thr

335

Val

Thr

Val

Thr

160

Ala

Thr

Ala

Ser

Thr

240

Ala

Val

Ala

Glu

Ala

320

Ser

Glu

Thr



Val
370

Ser

Gln
385

Ala
Val Val
Lys Ser
Ala

Ser

Ser
450

Ser

Trp Ser

465

Arg Val

Thr Thr

Ala Gly

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

<400>

Lys

Ser

Pro

Thr

Thr

435

Ser

Ser

Gln

Pro

Thr

515

91
1911
DNA

Ser

Ser

Thr

Ser

420

Ile

Arg

Ser

Thr

Gln

500

Gly

Leu

Pro

Phe

405

Ala

Val

Asp

Ser

Thr

485

Ile

Leu

Ser

Ile

390

Ser

Val

Thr

Ala

Ser

470

Thr

Val

Met

Pro

375

Glu

Ser

Val

Pro

Gln

455

Ala

Ala

Asn

Gly

Thr

Thr

Thr

Ala

Thr

440

Ser

Ser

Gly

Tyr

Ala
520

Saccharomyces cerevisiae

91

Gln

Ser

Thr

Ser

425

Arg

Val

Thr

Ile

Thr

505

Ala

Thr

Ser

Thr

410

Thr

Ile

Arg

Lys

Phe

490

Gly

Leu

Ser

Ala

395

Glu

Thr

Gly

Thr

Met

475

Thr

Ala

Ala

Leu Ser

380

Ala Lys

Asn Ser

Thr Ser

Gln Ala

445

His Glu

460

Val Ser

Asn Gly

Ala Asp

Ala Val

525

Ser

Thr

Ser

Ser

430

Tyr

Ser

Ser

Lys

Ser

510

Ile

Ser

Ser

Asn

415

Glu

Thr

Asn

Ile

Ser

495

Ile

Phe

Val

Ser

400

Ser

Ser

Glu

Asn

Thr

480

Ser

Ala

Leu

atgactaacg
gcggagacgc
aagagccgtc
aaaggtgacc
catttccacg

caatgtccaa

ctttgctctc
acacgtttaa
ccgtgatcac
gtgtgcagat
gtctcttcca

ttgcgccagg

tatagccgtt
ttggaccact
ctgtaatggc
ttacttgacc
aaacggaacc

cagtactatg

ttgcttttct
ggctgggact
cagttcccat
aacggaatga
gcctctatgg

ctttacaatt

123

cgatgctctc
acaggaacgt
ggccagatat
acaacaccaa
acggtgtgcc

tcacggtgga

gctagcacaa
tgatgggcta
aacggtcaac
tacttctatg
cttcttgacg

ctacaatgta

60

120

180

240

300

360



ggcacctact
ttcatcatca
agtgagtggt
ccgacaggtg
tgggaagtcc
tcgcagtact
accgagaaga
gttcacacta
atgttggatg
aaaaccgctg
ttctacttge
gttgacgttg
acctatactg
aacaactccg
gtggagattg
gctttccaaa
agtttcgatc
tacgttagac
ttcttccatt
gatccttttg
tgccagagtt
gatttaactg
attattgcca
tatggtatga
cctgaagtct
cattccactg
<210> 92

<211> 635
<212> PRT
<213>

<400> 92

ggtaccattc
aggatgatag
accacgactt
ctgagcccat
agcccgatac
tttggatcga
acgtaacgga
aaaacgacac
tcattccaag
cgctgcccac
aaccgtacga
ttatggataa
caccaaaagt
aaatctacgg
tgctaaataa
ccatccagag
cggacaacca
cacaatccaa
gtcatatcga
gtatccaaga
gctctgtggc
gtgaaaatgt
tgacattctc
tggatatgga
tgctaaatga

aaaagcatca

acacacggac
cttccecctac
ggtcacggac
cccacagaac
gacgtatctt
ggaccacgaa
tatgctttac
ggacaaaaat
tgatttacag
acaaaattac
gaaagaagcc
cttgaaaaac
tcctactttg
ttcaaacacg
ccaggacaca
agatcgtaca
ccctgectte
tttcgtcatc
atggcatttg
tgctcattct
cactgaaggt
tcagcatgcc
ctgctttgcc
agatgcgacc
ggttgatgaa

atttttaact

Saccharomyces cerevisiae

ggtcaatatg
gattacgatg
ttgacgaagt
ttgattgtta
ttgagaattg
atgaccgtgg
atcactgtcg
ttcgccatca
ctgaatgcaa
gtggattcaa
atctatggcg
ggtgtgaatt
atgaccgttt
cacactttca
ggtacccatc
tatgatgatg
ccagaatacc
aggtttaaag
ttgcaaggtt
caacaactca
aacgccgctg
ttcattccta
ggtattcttg
gaaaaggtta
aatgaagagc

aaagccaaac

124

aagacgggat
aggaactttc
cgttcatgag
acaacacgat
tcaacgtggg
tcgaaatcga
ctcagagata
tgcagaaatt
cctcttatat
ttgataactt
agccagatca
acgccttcett
tgtcttcagg
tcctagagaa
ctttccattt
ccctaggtga
caatgagaag
ccgataaccc
tgggtcttgt
gtgaaaacca
ccaatacact
ccggttttac
gtattatcac
ttcgagactt
gtcaggtaaa

ggttcttcta

gaaaggtctt
tttatcgett
tgtttataat
gaatctgaca
tgggttcgtt
cggtatcact
tacagtcctg
tgatgacacc
ggtctacaac
cttggacgat
tgtgattacc
caataatatc
tgatcaagca
ggatgaaatc
acatggtcac
agttcctcac
agatacttta
aggtgtttgg
tctcgtggag
cttagaagtt
ggatttaact
caaaaaaggt
aattgcaatt
gcacgtggac
cgaagatcgt

a

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1911



Met

Ser

Asp

Asn

Val

65

His

Pro

Asn

Thr

Asp

145

Ser

Ser

Val

Tyr

Trp
225

Thr

Leu

Tyr

Gly

50

Gln

Phe

Phe

Phe

Asp

130

Asp

Glu

Val

Asn

Leu

210

Ile

Asn

Ala

Arg

35

Gln

Ile

His

Leu

Thr

115

Gly

Ser

Trp

Tyr

Asn

195

Leu

Glu

Ala

Gln

20

Asn

Phe

Tyr

Gly

Thr

100

Val

Gln

Phe

Tyr

Asn

180

Thr

Arg

Asp

Leu

Ala

Val

Pro

Leu

Leu

85

Gln

Asp

Tyr

Pro

His

165

Pro

Met

Ile

His

Leu

Glu

Asp

Trp

Thr

70

Phe

Cys

Tyr

Glu

Tyr

150

Asp

Thr

Asn

Val

Glu
230

Ser

Thr

Gly

Pro

55

Asn

Gln

Pro

Asn

Asp

135

Asp

Leu

Gly

Leu

Asn

215

Met

Ile

His

Leu

40

Asp

Gly

Asn

Ile

Val

120

Gly

Tyr

Val

Ala

Thr

200

Val

Thr

Ala

Thr

25

Lys

Ile

Met

Gly

Ala

105

Gly

Met

Asp

Thr

Glu

185

Trp

Gly

Val

Val

10

Phe

Ser

Thr

Asn

Thr

90

Pro

Thr

Lys

Glu

Asp

170

Pro

Glu

Gly

Val

125

Leu

Asn

Arg

Val

Asn

75

Ala

Gly

Tyr

Gly

Glu

155

Leu

Ile

Val

Phe

Glu
235

Leu

Trp

Pro

Asn

60

Thr

Ser

Ser

Trp

Leu

140

Leu

Thr

Pro

Gln

Val

220

Ile

Phe

Thr

Val

45

Lys

Asn

Met

Thr

Tyr

125

Phe

Ser

Lys

Gln

Pro

205

Ser

Asp

Ser

Thr

30

Ile

Gly

Thr

Asp

Met

110

His

Ile

Leu

Ser

Asn

190

Asp

Gln

Gly

Met

15

Gly

Thr

Asp

Ser

Gly

95

Leu

Ser

Ile

Ser

Phe

175

Leu

Thr

Tyr

Ile

Leu

Trp

Cys

Arg

Met

80

Val

Tyr

His

Lys

Leu

160

Met

Ile

Thr

Phe

Thr
240



Thr

Tyr

Ile

Leu

Leu

305

Phe

His

Asn

Thr

Ile

385

Val

Leu

Asp

Ala

Gln

Glu

Thr

Met

Gln

290

Pro

Tyr

Val

Tyr

Leu

370

Tyr

Glu

His

Ala

Phe

450

Ser

Lys

Val

Gln

275

Leu

Thr

Leu

Ile

Ala

355

Met

Gly

Ile

Gly

Leu

435

Pro

Asn

Asn

Leu

260

Lys

Asn

Gln

Gln

Thr

340

Phe

Thr

Ser

Val

His

420

Gly

Glu

Phe

Val

245

Val

Phe

Ala

Asn

Pro

325

Val

Phe

Val

Asn

Leu

405

Ala

Glu

Tyr

Val

Thr

His

Asp

Thr

Tyr

310

Tyr

Asp

Asn

Leu

Thr

390

Asn

Phe

Val

Pro

Ile

Asp

Thr

Asp

Ser

295

Val

Glu

Val

Asn

Ser

375

His

Asn

Gln

Pro

Met

455

Arg

Met

Lys

Thr

280

Tyr

Asp

Lys

Val

Ile

360

Ser

Thr

Gln

Thr

His

440

Arg

Phe

Leu

Asn

265

Met

Met

Ser

Glu

Met

345

Thr

Gly

Phe

Asp

Ile

425

Ser

Arg

Lys

Tyr

250

Asp

Leu

Val

Ile

Ala

330

Asp

Tyr

Asp

Ile

Thr

410

Gln

Phe

Asp

Ala
126

Ile

Thr

Asp

Tyr

Asp

315

Ile

Asn

Thr

Gln

Leu

395

Gly

Arg

Asp

Thr

Asp

Thr

Asp

Val

Asn

300

Asn

Tyr

Leu

Ala

Ala

380

Glu

Thr

Asp

Pro

Leu

460

Asn

Val

Lys

Ile

285

Lys

Phe

Gly

Lys

Pro

365

Asn

Lys

His

Arg

Asp

445

Tyr

Pro

Ala

Asn

270

Pro

Thr

Leu

Glu

Asn

350

Lys

Asn

Asp

Pro

Thr

430

Asn

Val

Gly

Gln

255

Phe

Ser

Ala

Asp

Pro

335

Gly

Val

Ser

Glu

Phe

415

Tyr

His

Arg

Val

Arg

Ala

Asp

Ala

Asp

320

Asp

Val

Pro

Glu

Ile

400

His

Asp

Pro

Pro

Trp



465

Phe Phe His

Val Leu Val

Glu
515

Leu Ser

Glu Gly

530

Asn

Asn Val Gln

545

Ile Ala Met

Ile Ala Ile

Ile Arg Asp

595

Glu Asn Glu

610

His Gln Phe

625

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

93
2061
DNA

<400> 93

atggttagaa
agtgctacac
tctagtaaat
tgtgcctatg

tcccaatgtt

470

His
485

Cys

Glu
500

Asp
Asn His
Ala

Ala

His Ala

Ile

Pro

Leu

Ala

Phe

Glu Trp

Phe Gly

Glu Val

520

Asn Thr

535

Ile Pro

550

Thr Phe

565

Tyr
580

Gly
Leu His
Glu

Arg

Leu Thr

Ser

Met

Val

Gln

Lys

Cys Phe

Met

Asp

Pro
600

Asp

Val
615

Asn

Ala Lys

630

cccgtgtatt
ttattagcac
ctaaaagttg
agaattccaa

caagcatcaa

Saccharomyces cerevisiae

attctgctta
ttcatgtatt
ctactgtaaa
atctaacaaa

agtttatact

475

Leu Leu

490

His

Ile
505

Gln Asp

Cys Gln Ser

Leu Asp Leu

Thr Phe

555

Gly

Ala Gly Ile

570

Met Glu

585

Asp

Glu Val Leu

Glu Asp Arg

Phe Phe

635

Arg

tttatatctt
tcccaagctg
aacatcaatt
acactagaca

ttagaggaca

127

Gln Gly Leu

Ser
510

Ala His

Ser Val

525

Cys

Asp Leu Thr

540

Thr Lys Lys

Leu Gly Ile

Ala Thr Glu

590

Asn Glu

605

Leu

His Ser Thr

620

tttttgctac
cgctatacca
ggctgggttc
gcgccttaat

tgaagaatat

480

Gly Leu

495

Gln Gln

Ala Thr
Glu

Gly

Ile
560

Gly

Ile
575

Thr

Lys Val

Val Asp

Glu Lys

ggttcaatcg
atttggatgt
agtgacagca
gaagttagca

ttatttaaat

60

120

180

240

300



gcgtcaaatt
ctcatggcga
aacctaatgc
actgcagcca
tccgtcaaaa
tatttatgga
atttttgtta
ccatatgata
atggccattg
cctataacag
tgtttcatgt
gtgtttcaaa
atgtctatta
cttcttattc
accctgggcet
tgcaggattg
gatgattcta
ggagctttcg
tcacatccat
acgatgtacg
gctccaaatc
ccacatatcg
gctatttatc
aaattttact
tggttaaagg
acaaattcag
gaatgtctca
gaactagaga
tttagaaatg

gaagaaagtt

atttgagagc
acgagacagc
gctctcaatg
ctatcttgaa
aatcacttat
agcgtctacc
ttttgactat
ggcccagatg
cacttttccc
ggctttcett
tggccgttgt
gtctggttag
ttattttcca
ataaagcgat
ggatgggttyg
ttagaataat
atgttattaa
catacatgta
ttacagtatt
taaaggcaaa
atactgttga
ctaagctaaa
cgcactttgt
ggattgttaa
agaaaagttg
atgagagtac
ataaaagacc
ataataatat
cagtggtcca

ttacatggta

acctgagaaa
gtatcattat
gtgcgcttgg
cattctgaaa
ttatccttct
atttaatttt
attatctctc
gagaagaagt
agtagtctat
ttctacattt
acactcaatt
gaaattttac
aagtgaaaaa
gaatattatg
gatttggtca
catgaatggt
aatttcagta
tttcttatca
atcggaacga
taaaggtatc
ttgtaaaata
aagaaatctg
cgaatgttta
tgacctatcc
tgaagtctca
aaaaggtttt
tgatttgaaa
taccttttat
aggtatagac

a

agtgataaaa
tattatgagg
ggtctcgtct
agggtgtttg
gtttacaaag
acaactcgag
agttttggtc
atggcctttg
ctattcggaa
aatttctatc
gtcatgaccg
tttaggtggg
gtatttagaa
ttcattattg
atggctggta
ggcttgaaaa
aaaaaaccaa
ccaaaaagtg
caccgtgatc
actcgagttt
ttccttgaag
gtaggtgtag
cggttaccat
catttgaaat
gtcatatata
gatgataaag
gaactagtgc
tcctgcggge

tcttcecttga

128

aaaccgtggt
aaaattatgg
tcttctgggt
gtaagaacat
attataatga
gcaagggtct
ataatattaa
tgagtcgtag
taagaaataa
ataaatggtc
cctcgggagt
gtatagtggc
atagagggta
ccatgtacta
ttttatgctt
ctgctacttt
agtttttcaa
catggttcta
caaacaatcc
tgttatcgaa
gcccatatgg
ccgctggttt
ctactgatca
ggtttgaaaa
ctggttccag
aagaaagcga
gctcggaaat
cagcaacgtt

agattgacgt

tagtcaaccg
tatccatctt
ggctgtgctt
catggcaaac
acgaactttt
cgtcgtatta
acttccacac
agcagacttg
tccetteatce
tgcctacgtt
gaaaagaggt
aacgatatta
tgagatattc
ccattgtcac
tgatagattc
gagtaccact
gtaccaagta
tagtttccaa
agatcaattg
agttctaagt
tgtaacggtt
gggtgttgcg
acttcagcat
tgaattgcaa
tgttgaggac
aatcactagtt
aaaactctca
taacgacgat

tgaactagaa

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2061



<210> 94

<211> 686
<212> PRT
<213>

<400> 94
Met Val Arg
1

Thr Val Gln

Ala Ala Leu
35

Cys Lys Asn
50

Asn Ser Lys
65

Ser Gln Cys

Ile Tyr Leu

Lys Lys Thr
115

His Tyr Tyr
130

Ser Gln Trp
145

Thr Ala Ala

Ile Met Ala

Lys Asp Tyr
195

Thr

Ser

20

Tyr

Ile

Ser

Ser

Asn

100

Val

Tyr

Cys

Thr

Asn

180

Asn

Arg

Ser

Gln

Asn

Asn

Ser

85

Ala

Val

Glu

Ala

Ile

165

Ser

Glu

Val

Ala

Phe

Trp

Lys

70

Ile

Ser

Ser

Glu

Trp

150

Leu

Val

Arg

Leu

Thr

Gly

Leu

55

Thr

Lys

Asn

Gln

Asn

135

Gly

Asn

Lys

Thr

Saccharomyces cerevisiae

Phe

Leu

Cys

40

Gly

Leu

Val

Tyr

Pro

120

Tyr

Leu

Ile

Lys

Phe
200

Cys

Ile

25

Ser

Ser

Asp

Tyr

Leu

105

Leu

Gly

Val

Leu

Ser

185

Tyr

Leu

10

Ser

Ser

Val

Ser

Thr

90

Arg

Met

Ile

Phe

Lys

170

Leu

Leu

129

Phe

Thr

Lys

Thr

Ala

75

Leu

Ala

Ala

His

Phe

155

Arg

Ile

Trp

Ile

Ser

Ser

Ala

60

Leu

Glu

Pro

Asn

Leu

140

Trp

Val

Tyr

Lys

Ser

Cys

Lys

45

Cys

Met

Asp

Glu

Glu

125

Asn

Val

Phe

Pro

Arg
205

Phe

Ile

30

Ser

Ala

Lys

Met

Lys

110

Thr

Leu

Ala

Gly

Ser

190

Leu

Phe

15

Ser

Cys

Tyr

Leu

Lys

95

Ser

Ala

Met

Val

Lys

175

Val

Pro

Ala

Gln

Tyr

Glu

Ala

80

Asn

Asp

Tyr

Arg

Leu

160

Asn

Tyr

Phe



Asn

Leu

225

Pro

Arg

Gly

Thr

Ala

305

Val

Ala

Arg

Ile

Met

385

Cys

Leu

Pro

Phe

210

Thr

Tyr

Ala

Ile

Phe

290

Val

Phe

Thr

Asn

Met

370

Gly

Arg

Ser

Lys

Thr

Ile

Asp

Asp

Arg

275

Asn

Val

Gln

Ile

Arg

355

Phe

Trp

Ile

Thr

Phe

Thr

Leu

Arg

Leu

260

Asn

Phe

His

Ser

Leu

340

Gly

Ile

Ile

Val

Thr

420

Phe

Arg

Ser

Pro

245

Met

Asn

Tyr

Ser

Leu

325

Met

Tyr

Ile

Trp

Arg

405

Asp

Lys

Gly

Leu

230

Arg

Ala

Pro

His

Ile

310

Val

Ser

Glu

Ala

Ser

390

Ile

Asp

Tyr

Lys

215

Ser

Trp

Ile

Phe

Lys

295

Val

Arg

Ile

Ile

Met

375

Met

Ile

Ser

Gln

Gly

Phe

Arg

Ala

Ile

280

Trp

Met

Lys

Ile

Phe

360

Tyr

Ala

Met

Asn

Val

Leu

Gly

Arg

Leu

265

Pro

Ser

Thr

Phe

Ile

345

Leu

Tyr

Gly

Asn

Val

425

Gly

Val

His

Ser

250

Phe

Ile

Ala

Ala

Tyr

330

Phe

Leu

His

Ile

Gly

410

Ile

Ala
130

Val

Asn

235

Met

Pro

Thr

Tyr

Ser

315

Phe

Gln

Ile

Cys

Leu

395

Gly

Lys

Phe

Leu

220

Ile

Ala

Val

Gly

Val

300

Gly

Arg

Ser

His

His

380

Cys

Leu

Ile

Ala

Ile

Lys

Phe

Val

Leu

285

Cys

Val

Trp

Glu

Lys

365

Thr

Phe

Lys

Ser

Tyr

Phe

Leu

Val

Tyr

270

Ser

Phe

Lys

Gly

Lys

350

Ala

Leu

Asp

Thr

Val

430

Met

Val

Pro

Ser

255

Leu

Phe

Met

Arg

Ile

335

Val

Met

Gly

Arg

Ala

415

Lys

Tyr

Ile

His

240

Arg

Phe

Ser

Leu

Gly

320

Val

Phe

Asn

Trp

Phe

400

Thr

Lys

Phe



Leu

Thr

465

Thr

Lys

Glu

Asn

His

545

Lys

Asn

Tyr

Gly

Lys

625

Glu

Phe

Ser

450

Val

Met

Val

Gly

Leu

530

Phe

Phe

Glu

Thr

Phe

610

Arg

Leu

Asn

435

Pro

Leu

Tyr

Leu

Pro

515

Val

Val

Tyr

Leu

Gly

595

Asp

Pro

Glu

Asp

Lys

Ser

Val

Ser

500

Tyr

Gly

Glu

Trp

Gln

580

Ser

Asp

Asp

Asn

Asp
660

Ser

Glu

Lys

485

Ala

Gly

Val

Cys

Ile

565

Trp

Ser

Lys

Leu

Asn

645

Phe

Ala

Arg

470

Ala

Pro

Val

Ala

Leu

550

Val

Leu

Val

Glu

Lys

630

Asn

Arg

Trp

455

His

Asn

Asn

Thr

Ala

535

Arg

Asn

Lys

Glu

Glu

615

Glu

Ile

Asn

440

Phe

Arg

Lys

His

Val

520

Gly

Leu

Asp

Glu

Asp

600

Ser

Leu

Thr

Ala

Tyr

Asp

Gly

Thr

505

Pro

Leu

Pro

Leu

Lys

585

Thr

Glu

Val

Phe

Val
665

Ser

Pro

Ile

490

Val

His

Gly

Ser

Ser

570

Ser

Asn

Ile

Arg

Tyr

650

Val

131

Phe

Asn

475

Thr

Asp

Ile

Val

Thr

555

His

Cys

Ser

Thr

Ser

635

Ser

Gln

Gln

460

Asn

Arg

Cys

Ala

Ala

540

Asp

Leu

Glu

Asp

Val

620

Glu

Cys

Gly

445

Ser

Pro

Val

Lys

Lys

525

Ala

Gln

Lys

Val

Glu

605

Glu

Ile

Gly

Ile

His

Asp

Leu

Ile

510

Leu

Ile

Leu

Trp

Ser

590

Ser

Cys

Lys

Pro

Asp
670

Pro

Gln

Leu

495

Phe

Lys

Tyr

Gln

Phe

575

Val

Thr

Leu

Leu

Ala

655

Ser

Phe

Leu

480

Ser

Leu

Arg

Pro

His

560

Glu

Ile

Lys

Asn

Ser

640

Thr

Ser



Leu Lys Ile Asp Val Glu Leu Glu Glu Glu Ser Phe Thr Trp
675

<210> 95
<211>
<212>
<213>

DNA
<400> 95

atgcctaaca
gcagtgattg
cgggcgctgt
atttgtctygg
ttcggaagcg
tcgatgatgg
attgcgcggt
ttgagtagaa
gaagctgttg
tacccattgc
tatggtgett
ctgatctccg
cttgccagtg
aaggccgttt
aatgctttgc
tattggttgg
ttgcctttca
aagaaaaagc
atcaacttca
actaccagtc
gccgactcte
<210> 96

<211> 404
<212> PRT
<213>

<400> 96

1215

aagtgtttaa
ttatttccgt
accgtaaatt
ccatcggtgce
cggaagactt
gtattcctat
cgttggtgga
gatatgctat
tgttcgttgc
ccgttgtggt
cgaaatcctc
ccggtctttt
gtggtgatgc
accatgtcaa
ttggatggca
ttcttatcat
ccaaaaactt
aggagttgac
atgaagatgg
attcctcgtc

tttga

680

Saccharomyces cerevisiae

cgtggccgtt
gctgctatcg
aaggattcag
aggtttcatc
gtgggaaggt
gttgagaatg
gattcctcac
gttccttttg
cggtgcaggt
tggtttgata
gctgcagatt
ctctcgtggt
ttccgaaggce
ttgttgcaac
gaacaccggc
tgtgttgagt
acaattgaaa
ggaagagcaa
tgagatcaat

tcaaaacgtc

Saccharomyces cerevisiae

ttcttcgttg
tttttgaaac
gtttgggtcg
ggtgcgtact
atcttttgta
aataagatgc
cgtaagagag
ccgtttatta
attaccacac
tgtggtggtc
ttcttgattt
gcgtggtact
ggtgatggta
ccagaactgg
tacttgtcat
ttaatgatat
cacttgaacc
aagagacaac
gtgcaagaga

gccacagaca

132

685

tgttcagaga
aggcaatcgg
gtgtgttact
attcgctgca
tgattgcgac
agagtaagtg
actatttcaa
ctgtcttgag
agggctcgca
ttgttgggta
tgtctacttc
ttgaaaatta
atgggtctta
acaatgggtg
ccatgctttg
tcgaagaaag
caggatactg
tgtttgccaa
actacgaact

aggaagtcct

gtgcttggaa
ggaacatgac
cgggttcatc
gaaggatatt
gataatgatc
gagagtgaag
gattgggttc
agaaggtttg
cgcctctgcect
tttgttgtac
gatcttgtac
cagattcaac
taacatcaga
ggatatcttc
ttacaacatc
gcgtggtcac
gatcaagaac
gatggagaac
tcccgagcaa

ccacgttaaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1215



Met

Glu

Lys

Ile

Ile

65

Phe

Thr

Met

Pro

Tyr

145

Glu

His

Gly

Gln

Gly
225

Pro

Cys

Gln

Gln

50

Gly

Gly

Ile

Gln

His

130

Ala

Ala

Ala

Leu

Ile

210

Leu

Asn

Leu

Ala

35

Val

Ala

Ser

Met

Ser

115

Arg

Met

Val

Ser

Val

195

Phe

Phe

Lys

Glu

20

Ile

Trp

Gly

Ala

Ile

100

Lys

Lys

Phe

Val

Ala

180

Gly

Leu

Ser

Val

Ala

Gly

Val

Phe

Glu

85

Ser

Trp

Arg

Leu

Phe

165

Tyr

Tyr

Ile

Arg

Phe

Val

Glu

Gly

Ile

70

Asp

Met

Arg

Asp

Leu

150

Val

Pro

Leu

Leu

Gly
230

Asn

Ile

His

Val

55

Gly

Leu

Met

Val

Tyr

135

Pro

Ala

Leu

Leu

Ser

215

Ala

Val

Val

Asp

40

Leu

Ala

Trp

Gly

Lys

120

Phe

Phe

Gly

Pro

Tyr

200

Thr

Trp

Ala

Ile

25

Arg

Leu

Tyr

Glu

Ile

105

Ile

Lys

Ile

Ala

Val

185

Tyr

Ser

Tyr

Val

10

Ser

Ala

Gly

Tyr

Gly

90

Pro

Ala

Ile

Thr

Gly

170

Val

Gly

Ile

Phe

133

Phe

Val

Leu

Phe

Ser

75

Ile

Met

Arg

Gly

Val

155

Ile

Val

Ala

Leu

Glu
235

Phe

Leu

Tyr

Ile

60

Leu

Phe

Leu

Ser

Phe

140

Leu

Thr

Gly

Ser

Tyr

220

Asn

Val

Leu

Arg

45

Ile

Gln

Cys

Arg

Leu

125

Leu

Arg

Thr

Leu

Lys

205

Leu

Tyr

Val

Ser

30

Lys

Cys

Lys

Met

Met

110

Val

Ser

Glu

Gln

Ile

190

Ser

Ile

Arg

Phe

15

Phe

Leu

Leu

Asp

Ile

95

Asn

Glu

Arg

Gly

Gly

175

Cys

Ser

Ser

Phe

Arg

Leu

Arg

Ala

Ile

80

Ala

Lys

Ile

Arg

Leu

160

Ser

Gly

Leu

Ala

Asn
240



Leu Ala

Tyr Asn

Leu Asp

Thr Gly

290

Leu Ile

305

Leu Pro

Trp Ile

Gln Leu

Ile Asn

370

Ser Ser

385

Ala Asp

<210>
<211>
<212>

Ser

Ile

Asn

275

Tyr

Ile

Phe

Lys

Phe

355

Val

Ser

Ser

97
462
DNA

Gly Gly

245

Arg
260

Lys

Gly Trp

Leu Ser

Val Leu

Thr Lys

325

Asn
340

Lys
Ala Lys
Gln Glu
Gln

Asn

Leu

Asp

Ala

Asp

Ser

Ser

310

Asn

Lys

Met

Asn

Val
390

Ala

Val

Ile

Met

295

Leu

Leu

Lys

Glu

Tyr

375

Ala

Ser

Tyr

Phe

280

Leu

Met

Gln

Gln

Asn

360

Glu

Thr

Glu

His

265

Asn

Cys

Ile

Leu

Glu

345

Ile

Leu

Asp

Gly

250

Val

Ala

Tyr

Phe

Lys

330

Leu

Asn

Pro

Lys

Gly

Asn

Leu

Asn

Glu

315

His

Thr

Phe

Glu

Glu
395

Asp

Cys

Leu

Ile

300

Glu

Leu

Glu

Asn

Gln

380

Val

Gly

Cys

Gly

285

Tyr

Arg

Asn

Glu

Glu

365

Thr

Leu

Asn

Asn

270

Trp

Trp

Arg

Pro

Gln

350

Asp

Thr

His

Gly

255

Pro

Gln

Leu

Gly

Gly

335

Lys

Gly

Ser

Val

Ser

Glu

Asn

Val

His

320

Tyr

Arg

Glu

His

Lys
400

<213>

<400> 97
atgaaattct

gtgtcgagtg

aaggtcgtta

gtcagtaata

caactatttt

taatgaccac

ccgacaccgce

gtgatgctac

Saccharomyces cerevisiae

cggagctact

taagactatt

tgaccctatc

ttacacaaag

acagttatga

actgctacta

attagttaca

gttgtcaccg
134

ctgccgtcte

acggtaataa

gtaccactag

aaggaccaga

ggcagcagct

cgtttacact

aactgtcgtt

taccacctct

60

120

180

240



gaaaagagta caacaaagac acttactttg acaaacggtt caggttcatc aaccaacctt 300

tacaccaaga ccgtcactca agccgtcgaa tcatctacat cctcctcatc ctcecctcatcc 360
tcctectecet cttctgecte ttecttectggt gectgcectcecctg ctgcattcca aggagcaagt 420
gtcggtgcat tggcccttgg tttgatttct tacctattat aa 462
<210> 98

<211> 153

<212> PRT

<213> Saccharomyces cerevisiae
<400> 98

Met Lys Phe Ser Thr Ile Phe Gly Ala Thr Thr Val Met Thr Ala Val
1 5 10 15

Ser Ala Ala Ala Val Ser Ser Val Met Thr Thr Lys Thr Ile Thr Ala
20 25 30

Thr Asn Gly Asn Asn Val Tyr Thr Lys Val Val Thr Asp Thr Ala Asp
35 40 45

Pro Ile Ile Ser Tyr Ser Thr Thr Arg Thr Val Val Val Ser Asn Ser
50 55 60

Asp Ala Thr Tyr Thr Lys Val Val Thr Glu Gly Pro Asp Thr Thr Ser
65 70 75 80

Glu Lys Ser Thr Thr Lys Thr Leu Thr Leu Thr Asn Gly Ser Gly Ser
85 90 95

Ser Thr Asn Leu Tyr Thr Lys Thr Val Thr Gln Ala Val Glu Ser Ser
100 105 110

Thr Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ala Ser Ser
115 120 125

Ser Gly Ala Ala Pro Ala Ala Phe Gln Gly Ala Ser Val Gly Ala Leu
130 135 140

Ala Leu Gly Leu Ile Ser Tyr Leu Leu
145 150

<210> 99
<211> 1320

135



<212>
<213>

DNA
<400> 99

atgaaactcg
ttcgggatcg
ttccatatgce
aaaaacagaa
gctctgatta
caaagaatta
gcagggttga
ggacatggac
tcatcccaca
agtacggata
aatactagat
catacgattg
atgcatggtg
tctgcatttt
tcattgataa
aaaatattgt
ttgaaaatac
atttttattg
gccaaaatag
gaatttatta
ctacaaaatg
acttgtctta
<210>
<211>

<212>
<213>

100
439
PRT

<400> 100

gaagcaaaca
agataactac
taaacgatat
atccggattc
acgccgtcett
ttgctcccce
tatcgaacac
acggacattc
cacatacaca
acattagtga
tattgacacc
ccagcggcgg
tgtttcttca
tcatttggaa
ttaccggtat
tacaagcgac
caggaataat
catctttgca
ttagatcaaa
ccagagaggt
acccgctttc

tcgacgacgc

Saccharomyces cerevisiae

ggtaaaaatt
cgggtacttg
aatttctctt
aacgtacact
tttgattgcc
cgtgattgaa
cgttggactt
ccatggcggt
tgcccatgtt
gattatgcct
ggaaaatgca
aaattacaca
cgttttgggce
gaccgactat
aattttttcc
accttccact
agctattcat
tattcaacta
acttcaccgc
tacttcaacc
attaaggcca

tgccaactgc

Saccharomyces cerevisiae

atatccttgt
tctcactctt
gtggttgcac
tatggttgga
ttatgtgtct
aatcctaagt
ttcttatttc
atctttgccg
gatggaatag
aatgctatag
tccaagacgc
gaacacaaca
gatgctcttg
tcttggaagt
tctgcgette
ttatccggceg
gatttccata
gatatcagcc
tatggcattc
gaaagagccg
aagacatatg

aacacagctg

tgctgctaga
tggctctaat
tttgggccgt
daagggcgga
caattttgat
ttgtgttgta
acgacaatga
accatgagat
agaatactac
tagatagttt
catcatactc
agcgcaagag
gcaacatcgg
attatacaga
ctctatcgtg
atcaagtaga
tttggaattt
cggaacaatt
actccgctac
gagactccca
gtactggcat

attgcttaga

cacagtgttc
cgcggactca
aaatgttgcc
gattttgggt
agaagcgcta
tgtgggtgtc
tcaagagcat
gcatatgcca
accaatggat
tatgaacgaa
aacgtcaagc
atctttaaat
cgttatgttg
tccgettgte
caaggcttcc
aggtgatctt
aacagagtct
tactgacctg
tttgcaacct
aggtgatcat
ttcaggttcc

ggatcattaa

Met Lys Leu Gly Ser Lys Gln Val Lys Ile Ile Ser Leu Leu Leu Leu

1

5

10

136

15

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



Asp

Ser

Ser

Pro

65

Ala

Ile

Lys

Gly

Gly

145

Ser

Thr

Ile

Asn

Ser

225

Met

Thr

Leu

Leu

50

Asp

Leu

Glu

Phe

Leu

130

His

Ser

Pro

Val

Ala

210

Gly

His

Val

Ala

35

Val

Ser

Ile

Ala

Val

115

Phe

Ser

His

Met

Asp

195

Ser

Gly

Gly

Phe

20

Leu

Val

Thr

Asn

Leu

100

Leu

Leu

His

Thr

Asp

180

Ser

Lys

Asn

Val

Phe

Ile

Ala

Tyr

Ala

85

Gln

Tyr

Phe

Gly

His

165

Ser

Phe

Thr

Tyr

Phe
245

Gly

Ala

Leu

Thr

70

Val

Arg

Val

His

Gly

150

Thr

Thr

Met

Pro

Thr

230

Leu

Ile

Asp

Trp

55

Tyr

Phe

Ile

Gly

Asp

135

Ile

His

Asp

Asn

Ser

215

Glu

His

Glu

Ser

40

Ala

Gly

Leu

Ile

Val

120

Asn

Phe

Ala

Asn

Glu

200

Tyr

His

Val

Ile

25

Phe

Val

Trp

Ile

Ala

105

Ala

Asp

Ala

His

Ile

185

Asn

Ser

Asn

Leu

Thr

His

Asn

Lys

Ala

90

Pro

Gly

Gln

Asp

Val

170

Ser

Thr

Thr

Lys

Gly
250

137

Thr

Met

Val

Arg

75

Leu

Pro

Leu

Glu

His

155

Asp

Glu

Arg

Ser

Arg

235

Asp

Gly

Leu

Ala

60

Ala

Cys

Val

Ile

His

140

Glu

Gly

Ile

Leu

Ser

220

Lys

Ala

Tyr

Asn

45

Lys

Glu

Val

Ile

Ser

125

Gly

Met

Ile

Met

Leu

205

His

Arg

Leu

Leu

30

Asp

Asn

Ile

Ser

Glu

110

Asn

His

His

Glu

Pro

190

Thr

Thr

Ser

Gly

Ser

Ile

Arg

Leu

Ile

95

Asn

Thr

Gly

Met

Asn

175

Asn

Pro

Ile

Leu

Asn
255

His

Ile

Asn

Gly

80

Leu

Pro

Val

His

Pro

160

Thr

Ala

Glu

Ala

Asn

240

Ile



Gly Val Met Leu Ser Ala Phe Phe Ile Trp Lys Thr Asp Tyr Ser Trp
260 265 270

Lys Tyr Tyr Thr Asp Pro Leu Val Ser Leu Ile Ile Thr Gly Ile Ile
275 280 285

Phe Ser Ser Ala Leu Pro Leu Ser Cys Lys Ala Ser Lys Ile Leu Leu
290 295 300

Gln Ala Thr Pro Ser Thr Leu Ser Gly Asp Gln Val Glu Gly Asp Leu
305 310 315 320

Leu Lys Ile Pro Gly Ile Ile Ala Ile His Asp Phe His Ile Trp Asn
325 330 335

Leu Thr Glu Ser Ile Phe Ile Ala Ser Leu His Ile Gln Leu Asp Ile
340 345 350

Ser Pro Glu Gln Phe Thr Asp Leu Ala Lys Ile Val Arg Ser Lys Leu
355 360 365

His Arg Tyr Gly Ile His Ser Ala Thr Leu Gln Pro Glu Phe Ile Thr
370 375 380

Arg Glu Val Thr Ser Thr Glu Arg Ala Gly Asp Ser Gln Gly Asp His
385 390 395 400

Leu Gln Asn Asp Pro Leu Ser Leu Arg Pro Lys Thr Tyr Gly Thr Gly
405 410 415

Ile Ser Gly Ser Thr Cys Leu Ile Asp Asp Ala Ala Asn Cys Asn Thr
420 425 430

Ala Asp Cys Leu Glu Asp His

435
<210> 101
<211> 1203
<212> DNA

<213> Saccharomyces cerevisiae

<400> 101
atgccatttg taaaaggttt tgagccgatc tccctaagag acacaaacct ttttgaacca 60
attaagattg gtaacactca gcttgcacat cgtgcggtta tgcccccatt gaccagaatg 120

138



agggccactc
cgtgctcaaa
ggcggctatg
atctttttag
tgggcatcct
agagtgtata
agtttgacta
tctatcgcgg
cagttcttgg
agggcccgcet
gtgggtttga
ggtattatcg
aagcgtttgg
ggcgaaggag
atcatcagag
cccagaacct
ttagaagagg
gaaggttata
tga

<210>
<211>

<212>
<213>

102
400
PRT

<400> 102

accccggaaa
gacctggtac
acaacgcccc
ccatccatga
tcccagacgt
tgaatgctac
aagacgacat
ctggcgccga
atccacattc
ttacactgga
ggttgtcgcc
ctcaatattc
cctttgtgca
aatattccga
ctggtaatta
tgataggcta
gcctgccatt

ccgactaccc

tattccaaat
catgatcatc
tgggatttgg
ttgtcagtcg
attggcaaga
gttacaagaa
taaacagtat
tggtgtagaa
taataagagg
ggttgtcgat
gtacggcact
gtatgttttg
cctcgttgaa
gggtactaac
cgctcttcat
tggtagattc
gaacaagtat

aacatatgaa

Saccharomyces cerevisiae

aaggagtggg
acggaaggta
tctgatgagce
ttcgegtggg
gacgggttac
aaggccaaag
atcaaggatt
attcatagcg
accgacgaat
gctcttatcg
tttaacagta
ggtgaattag
ccacgtgtca
gattttgcct
ccagaagtgg
ttcatctcta
gacagaagta

gaggcagtag

ctgctgtgta
cgtttatttc
aggtcgctga
tacaactttg
gctatgactg
atgcgaataa
acatccatgce
ccaatgggta
acggcggaac
aaactatcgg
tgtctggggg
agaagagggc
cggacccatc
actctatatg
ttagagaaca
acccagattt
ccttctacac

atttaggttg

ttatggtcag
ccctcaagcc
gtggaagaat
gtctttaggce
tgcatctgac
tctcgaacat
ggctaagaat
cttgttgaat
gatcgaaaac
tcctgaacgg
tgctgaacca
aaaggctggt
gttggtggag
gaagggtcca
agtaaaggat
agtctaccgt
catgtccgcg

gaacaagaac

Met Pro Phe Val Lys Gly Phe Glu Pro Ile Ser Leu Arg Asp Thr Asn

1

5

10

15

Leu Phe Glu Pro Ile Lys Ile Gly Asn Thr Gln Leu Ala His Arg Ala

20

Val Met Pro Pro Leu Thr Arg Met

35

40

25

139

30

45

Arg Ala Thr His Pro Gly Asn Ile

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1203



Pro

Pro

65

Gly

Glu

Trp

Ala

Asn

145

Ser

Ala

Ser

Lys

Thr

225

Val

Gly

Leu

Asn

50

Gly

Gly

Trp

Val

Arg

130

Ala

Leu

Ala

Ala

Arg

210

Leu

Gly

Ala

Glu

Lys

Thr

Tyr

Lys

Gln

115

Asp

Thr

Thr

Lys

Asn

195

Thr

Glu

Leu

Glu

Lys
275

Glu

Met

Asp

Asn

100

Leu

Gly

Leu

Lys

Asn

180

Gly

Asp

Val

Arg

Pro

260

Arg

Trp

Ile

Asn

85

Ile

Trp

Leu

Gln

Asp

165

Ser

Tyr

Glu

Val

Leu

245

Gly

Ala

Ala

Ile

70

Ala

Phe

Ser

Arg

Glu

150

Asp

Ile

Leu

Tyr

Asp

230

Ser

Ile

Lys

Ala

55

Thr

Pro

Leu

Leu

Tyr

135

Lys

Ile

Ala

Leu

Gly

215

Ala

Pro

Ile

Ala

Val

Glu

Gly

Ala

Gly

120

Asp

Ala

Lys

Ala

Asn

200

Gly

Leu

Tyr

Ala

Gly
280

Tyr

Gly

Ile

Ile

105

Trp

Cys

Lys

Gln

Gly

185

Gln

Thr

Ile

Gly

Gln

265

Lys

Tyr

Thr

Trp

90

His

Ala

Ala

Asp

Tyr

170

Ala

Phe

Ile

Glu

Thr

250

Tyr

Arg

140

Gly

Phe

75

Ser

Asp

Ser

Ser

Ala

155

Ile

Asp

Leu

Glu

Thr

235

Phe

Ser

Leu

Gln

60

Ile

Asp

Cys

Phe

Asp

140

Asn

Lys

Gly

Asp

Asn

220

Ile

Asn

Tyr

Ala

Arg

Ser

Glu

Gln

Pro

125

Arg

Asn

Asp

Val

Pro

205

Arg

Gly

Ser

Val

Phe
285

Ala

Pro

Gln

Ser

110

Asp

Val

Leu

Tyr

Glu

190

His

Ala

Pro

Met

Leu

270

Val

Gln

Gln

Val

95

Phe

Val

Tyr

Glu

Ile

175

Ile

Ser

Arg

Glu

Ser

255

Gly

His

Arg

Ala

80

Ala

Ala

Leu

Met

His

160

His

His

Asn

Phe

Arg

240

Gly

Glu

Leu



Val Glu

290

Tyr Ser

305

Ile Ile

Gln Val

Ser Asn

Lys Tyr

370

Asp
385

Tyr

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

103
858
DNA

<400> 103
atgtgggctc
ttttccacag
gaactggagg
agtgaaatat
gggctactgt
acggcaccta
aaatcttcac
aaaaatgatg
caagtgcagg
aaaggaagtt
gttaagaaat

tattgtcctt

Pro

Glu

Arg

Lys

Pro

355

Asp

Pro

Arg Val

Gly Thr

Thr

Asn

Asp Pro

295

Asp Phe

310

Ala Gly

325

Asp Pro

340

Asp Leu

Ser

Arg

Thr Tyr

Asn

Arg

Val

Thr

Glu

Tyr Ala

Thr Leu

Tyr Arg

360

Phe
375

Tyr

Glu Ala

390

aattatcata
atcaagagca
agtattacaa
cttcggcagt
atgatccaca
ctacttttaa
aattaccatt
cttctttttce
aaactcccaa
gcccttatgg
cgtgcaagaa

atggcagaag

Saccharomyces cerevisiae

tactagacca
aaatccatta
caagacgatt
ttcattctct
gttaatgaac
aaagaaacta
aacttcacag
atcagagaag
acaattatac
cagtaagtgt
tttcaggacg

atgctgcttc

Ser Leu Val

Ala Ser

315

Tyr

His Pro

330

Leu

Ile
345

Gly Tyr

Leu Glu Glu

Thr Met Ser

Val Leu

395

Asp

gaatctcaga
aatgactacc
ttaaacgagg
ccaccaaaaa
ccttttctcc
gaggtacaaa
aatttgcaac
gaatcctcag
aagacagagc
cagtttgctc
aagccctagtg
aaacatggcg

141

Glu
300

Gly Glu

Ile Trp Lys

Glu Val Val

Phe
350

Gly Arg

Leu Pro

365

Gly

Ala
380

Glu Gly

Gly Trp Asn

agactgactt
agtaccagat
ataacataca
atacaaacgc
catccgctca
taaatccgga
agttgtctca
ctcaacctaa
tgtgcgaatc
acggactcgg
tgaattggga

acgacaacga

Gly Glu

Pro
320

Gly

Arg Glu

335

Phe Ile

Leu Asn
Thr

Tyr

Asn
400

Lys

aacgtcgttg
caatattagg
ggaaacaagc
tattcaaccg
cctgaatage
ctatgtccca
acaaaagccc
ggtgaaaagc
attcacttta
cgaattaaag
gaaactaggt

cattgctgtt

60

120

180

240

300

360

420

480

540

600

660

720



tacgtgaaag ctggtactta ctgtaacgtc tcttcgacta gcaaacaatc agacgaaaag

agaagcaatg gtcgcggctc cgccaagaag aagaatctaa atgttaaagt aaaggctttg

cagagaatga
<210> 104
<211> 285
<212> PRT
<213>

<400> 104
Met Trp Ala
1

Leu Thr Ser

Tyr Gln Tyr

Thr Ile Leu
50

Ser Ala Val
65

Gly Leu Leu

His Leu Asn

Gln Ile Asn
115

Ser Gln Asn
130

Ser Phe Ser
145

Gln Val Gln

Ser Phe Thr

cctggtga

Gln

Leu

20

Gln

Asn

Ser

Tyr

Ser

100

Pro

Leu

Ser

Glu

Leu

Leu

Phe

Ile

Glu

Phe

Asp

85

Thr

Asp

Gln

Glu

Thr

165

Lys

Ser

Ser

Asn

Asp

Ser

70

Pro

Ala

Tyr

Gln

Lys

150

Pro

Gly

Tyr

Thr

Ile

Asn

55

Pro

Gln

Pro

Val

Leu

135

Glu

Lys

Ser

Saccharomyces cerevisiae

Thr

Asp

Arg

Ile

Pro

Leu

Thr

Pro

120

Ser

Ser

Gln

Cys

Arg

Gln

25

Glu

Gln

Lys

Met

Thr

105

Lys

Gln

Ser

Leu

Pro

Pro

10

Glu

Leu

Glu

Asn

Asn

90

Phe

Ser

Gln

Ala

Tyr

170

Tyr
142

Glu

Gln

Glu

Thr

Thr

75

Pro

Lys

Ser

Lys

Gln

155

Lys

Gly

Ser

Asn

Glu

Ser

60

Asn

Phe

Lys

Gln

Pro

140

Pro

Thr

Ser

Gln

Pro

Tyr

45

Ser

Ala

Leu

Lys

Leu

125

Lys

Lys

Glu

Lys

Lys

Leu

30

Tyr

Glu

Ile

Pro

Leu

110

Pro

Asn

Val

Leu

Cys

Thr

15

Asn

Asn

Ile

Gln

Ser

95

Glu

Leu

Asp

Lys

Cys

175

Gln

Asp

Asp

Lys

Ser

Pro

80

Ala

Val

Thr

Ala

Ser

160

Glu

Phe

780

840

858



Ala

Arg

Gly

225

Tyr

Ser

Leu

His

Thr

210

Arg

Val

Asp

Asn

Gly

195

Lys

Arg

Lys

Glu

Val

180

Leu

Pro

Cys

Ala

Lys

260

Lys

Gly

Cys

Cys

Gly

245

Arg

Val

Glu

Val

Phe

230

Thr

Ser

Lys

Leu

Asn

215

Lys

Tyr

Asn

Ala

Lys

200

Trp

His

Cys

Gly

Leu

185

Val

Glu

Gly

Asn

Arg

265

Gln

Lys

Lys

Asp

Val

250

Gly

Arg

Lys

Leu

Asp

235

Ser

Ser

Met

Ser

Gly

220

Asn

Ser

Ala

Thr

Cys

205

Tyr

Asp

Thr

Lys

Trp

190

Lys

Cys

Ile

Ser

Lys
270

275

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

105
4779
DNA

<400> 105
atgggaacgg

actcgtttag
attggcattt
gatttagtga
gaaagacttc
aggattttga
aaaaatcatg
tctgaaattg
atcaatattg
ctttccctaa
actgcccata
aatatcgatg

ttacagccaa

atccccttat
gaagaactca
tcgcactttg
acgaatatct
tacggaactc
aacttagaca
gtggactaac
tattaatgtc
aattaacgaa
gtatcttaag
caactatttg
atgtaccctc

taaagctcac

280

Saccharomyces cerevisiae

tatccgaaat
gctattgagc
tcgcagtgga
atttggcgca
aaatacccaa
ttttgatata
gtttagtaga
tttacaaata
cagagatgtt
agtttacaag
gatttcaacc
acagatattt

ttcaccgatt

aatggttcat
tactatttac
ttatctcgtt
caagaagaga
gccaattacg
acaactatag
ccgtctacta
attggccttt
acaactttac
cgttcaacga
tggattccaa
tacatctttg

aaagacaact

143

285

tttgggaagt
cattggctat
atgtaagatc
gaaaagaaga
tcaacgtcaa
atgtcaagca
gtgaccactt
cctttttaag
tattattttg
atctttgggc
ttcgttcggt
aattcgtaat

catccatcat

Asn Phe

Pro Tyr

Ala Val

240

Lys Gln

255

Lys Asn

tgatgatttt
catagcctca
tgccgagtgce
taatagtata
aaagcaagga
aatcgatgct
aagaaaatca
agtaacaaaa
gttaatacta
catctgtttt
ctatattggt
tacttcaacc

ctacgttaga

60

120

180

240

300

360

420

480

540

600

660

720

780



gacgaccata
agctggatta
tggggcttat
aagcacatta
ggaatgttat
agatttttag
ctttatatta
caatttgttt
gcaaaaggct
atctccgcaa
gaactagcaa
ggactacttt
atgttcccat
aaatgtactg
aaatattttg
ttaagatcct
acaccgacct
ttgaatgccc
gatcaattat
agcgattttt
aaaaataaaa
aatgcattca
ttgggttcta
ctaattagtg
tgcgaaggtt
acggtaaaaa
attgatgcat
attggtgaaa
gctgtttatt

catactgctg

cgtctccttce
ccaattttat
caatggaaga
ataatttgac
gggttctggt
aaattgtgga
ttggtatgtt
ctgataagat
tacgtaggag
accttggtac
actaccttta
tcaacttttt
tgaatttctt
accaaagaat
cttgggaaag
tattaaaaaa
tggtgacagg
cgcttgettt
caaatatgct
taaggatgga
ttgaatttaa
aattatgtgg
caggatctgg
gctctatcat
taaccaattc
acaatattat
gtgggctgaa
agggtataac
cgagtgctaa

tatggatcta

gagggaacac

atgggaggcc

ctatagcatt
gctagcactg
gaacagtatt
taacccaaac
catttgtaga
ttgtttaaga
gctgtttaca
cataattaat
tgtgacagtt
aggtgtttca
gttagcgaat
ctcaaaattg
gaatattata
atctttggtg
tgtcactttc
cactactttg
aagtttcata
cgatacagaa
aaatgcgact
tttgaatatt
taaaagtgca
tgttccgagce
cttcgcatat
ctttgataac
aagagacctg
tttatcagga
gcatgtctta

tgaaaattgc

atatcctcaa
caaaagaaca
ttcattctaa
tttgaatctt
gtaaaccttc
cgttcctcat
ttgacattag
ataagagcca
tctccaaaaa
ctcatttcta
caggcagtaa
gcttttgcag
ttgttaggta
aacgagtgct
aatgaaatca
tggtccgtaa
gccatctgta
tcactcttca
aatcaatcaa
aaatataatc
ttaacctgga
aaatttcaaa
ttgctgctgg
ttagaaccaa
tgttcacaaa
ttctataacg
gagattttac
gggcagaaac
ctagatgatt

atcacaggtc
144

ttttaagttg
ctattaagtt
aagggtttac
tcaaaacata
ttcccacaat
catgcatgaa
caatttgtaa
tactcatagg
ccagctctga
ttgactcatt
ttatgataat
gaatttcaat
agtttcaaaa
tacagaacat
aatcaataag
cttcttttct
catttgttca
ctttgttaaa
aagtctctct
aactaaccat
atgaaaatga
ttggtaagtt
gtttactggg
agcatgattt
gtgcgtggct
aggataggta
cagcaggtga
agagaatttc
gtttgagcgc

cactaatgaa

cattacttgg
aaaggatatt
caggagaaac
tttactcata
tttaatgaaa
tttggcgtgg
ttcccaaggt
agaaatttat
ttcagatagt
taaggtatcg
agttgttgta
tatcttagtg
gcaaacactg
aagaattgtc
gcaaaaggaa
ttggttegtg
acatgaagat
gacacccctg
aaaaagaata
atctccagac
cagcgatatg
aaatttgatt
tgaactaaat
aattcccgac
attaaatgac
caacaaagta
cctaacagaa
cttggcgaga
tgtcgattca

aaatagaacc

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580



tgcattttag
ttggaaaatg
tttaaggaaa
agattaaaag
aattttgatg
ggtgccataa
ttaacagccc
tggatacgac
gacacgctgc
tacttaaccg
atgatgacgt
ctagttctac
cgcttttcaa
atattttgcc
tttttgacag
acggcaagta
ttctcagaga
attttagaaa
actgtcaaat
ggttctttta
acatatgcca
gaaatgaaca
tatcttggce
ggagaaattg
agaaatgtta
gcaggcaaat
atcaaaatag
actatcatcc

tatgatgaat

ttacgcacaa
gcaaagtgaa
aatatgttca
ctcccagaaa
caaattttgt
gcceccgatgt
tgttcgetet
attgggtcaa
cattaaaagg
tatattttct
ttttatccgg
atgcccaaat
aggacatcga
taattcaatg
tcgccgttat
gagaattgaa
ccttggtagg
atatgaacaa
ggttttcttt
ttctgctcaa
ttttgtttac
tgaactctgt
atgatgaagg
aaattgaaaa
gtttcaaagt
ctaccataat
atgggcagga
ctcaggaccc

atgatgaaaa

tgtttcatta
gaatcaagga
actttcttct
aaatgactct
caatgatggc
ttataaatgg
ttatatcaca
cgataccaat
gatgaccgac
tattggtatc
tatgcgagcc
acgatttttc
aggtgttgat
cgcatcaatt
cgtttttgtt
aaggttagat
cgtttgcaca
aattgaccaa
tagagtcgac
tattgcaaat
agatggtgct
tgaaagacta
ccgcattcta
cttatcttta
ggatcctcaa
aacggcatta
tataagtaaa
tattctattt

aaaaatattc

acacttagaa
actattacag
cgagatagca
cagaaaatcg
cagctaatag
tacctgaaat
gctcaaattt
gtacgaataa
tcttcgaaaa
attcaggcaa
tccagaaaga
gacgtgacgc
caagaattga
atatttctca
ttatatttct
tcaataacca
attcgtgcat
aataacagag
atgattggcg
attgactcgg
ttatggttag
aaagaatatt
cttctaaacg
cgttacgcgce
agtaagattg
ttcagattac
attgatctcg
gcaggtacaa

aaagcacttt

145

atgcccattt
aattacaaag
ttaatgaaaa
aacctgtcac
aagaggaaga
tttttggagg
tgttcatcag
atgctccagg
ataaacataa
tgctaggtgg
tctttaataa
cggttggtag
ttccatactt
ttaccgtaat
ttgtggggaa
aatcacccat
ttggcgacga
cattctttta
cattcattgt
gtcttgcecgg
ttagactgta
ctagcattga
aaccatcgtg
caaatttgcc
ggattgtcgg
tagaaccaat
ttacattacg
tcaaaagtaa

cacaagtaaa

cgcgattgtg
caaagggctt
gaacgctaat
cgagaacata
aaaatcaaac
cttcaaagct
tcagtcttgg
ttttgcgatg
tgcattttat
ttttaaaaca
tctgctagat
aatcatgaat
agaagtaact
aactcctcge
atggtactta
ttttcaacat
gaggagattc
tttatcagtt
tttagcatca
catttctttg
ctcaacattt
acaagagaac
gccaaaagat
tcctgtcata
aagaactggc
aaccggatgt
tcgttccatt
tgttgatcca

tctaatttct

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320



tcacatgaat
tttttaaatc
caattgcttt
gctacttcct
tttaataaaa
aggataattg
aaagatgaac
aagcaaatag
<210>
<211>

<212>
<213>

106
1592
PRT

<400> 106
Met Gly Thr
1

Val Asp Asp

Leu
35

Leu Pro

Ser Gly Leu

50

Glu
65

Tyr Leu

Glu Arg Leu

Lys Lys Gln

Ile Val

115

Asp

Ser Arg Pro

130

ttgaagaagt
ttcacacaga
ttattgcacg
ctattgatta
gcacaattct
tgatggatgc
gcggtatatt

ccaagcaatc

Asp Pro

Phe
20

Thr

Ala Ile

Ser Arg

Phe Gly

Leu Arg

85

Gly
100

Arg
Gln

Lys

Ser Thr

Leu

Arg

Ile

Tyr

Ala

70

Asn

Ile

Ile

Ser

gcttaactcg
aatagctgag
atcattgtta
cgattctgac
tactattgca
cggtgaggta
ttatagtatg

aagtaagatg

Saccharomyces cerevisiae

Ile Ile

Leu Gly

Ala Ser

40

Val
55

Arg
Gln Glu
Ser Asn
Leu

Lys

Ala
120

Asp

Asp His

135

gaggaacgct
ggcggcttaa
cgcgagccaa
catttaattc
catcgtttga
aaagaatatg
tgtcgtgaca

atgaaataa

ttaacagcac
atctgtccca
agataatact
agggtattat
gatctgttat

atcgccctag

gtgggggccet

tcataataaa
aggtgaaagg
tttggacgag
aagaagtgag
cgattacgac
tgaactgttg

agagcttttg

Arg

Arg

Ile

Ser

Glu

Thr

Leu

105

Lys

Leu

Asn

10

Thr

Gly

Ala

Arg

Gln

90

Arg

Asn

Arg

146

Asn

Gln

Ile

Glu

Lys

75

Ala

His

His

Lys

Gly Ser Phe

Ser
30

Leu Leu

Phe Ala

45

Leu

Cys Leu

60

Asp

Glu Asp Asn

Asn Tyr Val

Phe Ile

110

Asp

Gly Gly Leu

125

Ser Ser Glu

140

Trp

15

Tyr

Cys

Val

Ser

Asn

95

Thr

Thr

Ile

Glu

Tyr

Arg

Asn

Ile

80

Val

Thr

Phe

Val

4380

4440

4500

4560

4620

4680

4740

4779



Leu

145

Ile

Trp

Thr

Ser

Val

225

Leu

Ile

Ser

Glu

Met

305

Lys

Tyr

Leu

Pro

Met

Asn

Leu

Asn

Thr

210

Pro

Gln

Tyr

Ile

Ala

290

Glu

His

Leu

Leu

Asn
370

Ser

Ile

Ile

Leu

195

Trp

Ser

Pro

Val

Leu

275

Gln

Asp

Ile

Leu

Pro

355

Arg

Leu

Glu

Leu

180

Trp

Ile

Gln

Ile

Arg

260

Ser

Lys

Tyr

Asn

Ile

340

Thr

Ser

Gln

Leu

165

Leu

Ala

Pro

Ile

Lys

245

Asp

Cys

Asn

Ser

Asn

325

Gly

Ile

Ser

Ile

150

Thr

Ser

Ile

Ile

Phe

230

Leu

Asp

Ile

Thr

Ile

310

Leu

Met

Leu

Ser

Ile

Asn

Leu

Cys

Arg

215

Tyr

Thr

His

Thr

Ile

295

Phe

Thr

Leu

Met

Cys
375

Gly

Arg

Ser

Phe

200

Ser

Ile

Ser

Thr

Trp

280

Lys

Ile

Leu

Trp

Lys

360

Met

Leu

Asp

Ile

185

Thr

Val

Phe

Pro

Ser

265

Ser

Leu

Leu

Ala

Val

345

Arg

Asn

Ser

Val

170

Leu

Ala

Tyr

Glu

Ile

250

Pro

Trp

Lys

Lys

Leu

330

Leu

Phe

Leu

147

Phe

155

Thr

Arg

His

Ile

Phe

235

Lys

Ser

Ile

Asp

Gly

315

Phe

Val

Leu

Ala

Leu

Thr

Val

Thr

Gly

220

Val

Asp

Arg

Thr

Ile

300

Phe

Glu

Asn

Glu

Trp
380

Arg

Leu

Tyr

Thr

205

Asn

Ile

Asn

Glu

Asn

285

Trp

Thr

Ser

Ser

Ile

365

Leu

Val

Leu

Lys

190

Ile

Ile

Thr

Ser

His

270

Phe

Gly

Arg

Phe

Ile

350

Val

Tyr

Thr

Leu

175

Arg

Trp

Asp

Ser

Ser

255

Ile

Ile

Leu

Arg

Lys

335

Val

Asp

Ile

Lys

160

Phe

Ser

Ile

Asp

Thr

240

Ile

Ser

Trp

Ser

Asn

320

Thr

Asn

Asn

Ile



Gly

385

Gln

Gly

Lys

Ile

Tyr

465

Gly

Ile

Gly

Lys

Trp

545

Leu

Leu

Cys

Thr

Met

Phe

Glu

Thr

Asn

450

Leu

Leu

Ile

Lys

Leu

530

Glu

Arg

Trp

Thr

Leu

Phe

Val

Ile

Ser

435

Leu

Tyr

Leu

Leu

Phe

515

Asn

Arg

Ser

Phe

Phe

595

Ser

Ile

Ser

Tyr

420

Ser

Ile

Val

Phe

Val

500

Gln

Glu

Asn

Leu

Val

580

Val

Leu

Cys

Asp

405

Ala

Asp

Ser

Thr

Asn

485

Met

Lys

Cys

Ile

Leu

565

Thr

Gln

Phe

Arg

390

Lys

Lys

Ser

Ile

Val

470

Phe

Phe

Gln

Leu

Ile

550

Lys

Pro

His

Thr

Leu

Ile

Gly

Asp

Asp

455

Gln

Leu

Pro

Thr

Gln

535

Asn

Lys

Thr

Glu

Leu

Thr

Cys

Leu

Ser

440

Ser

Ala

Gly

Leu

Leu

520

Asn

Glu

Ser

Leu

Asp

600

Leu

Leu

Leu

Arg

425

Ile

Phe

Val

Val

Asn

505

Lys

Ile

Ile

Leu

Val

585

Leu

Lys

Ala

Arg

410

Arg

Ser

Lys

Ile

Ser

490

Phe

Cys

Arg

Lys

Val

570

Thr

Asn

Thr
148

Ile

395

Ile

Arg

Ala

Val

Met

475

Ala

Leu

Thr

Ile

Ser

555

Trp

Gly

Ala

Pro

Cys

Arg

Leu

Asn

Ser

460

Ile

Phe

Leu

Asp

Val

540

Ile

Ser

Val

Pro

Leu

Asn

Ala

Phe

Leu

445

Glu

Ile

Ala

Ala

Gln

525

Lys

Arg

Val

Thr

Leu

605

Asp

Ser

Ile

Thr

430

Gly

Leu

Val

Gly

Asn

510

Arg

Tyr

Gln

Thr

Phe

590

Ala

Gln

Gln

Leu

415

Ser

Thr

Ala

Val

Ile

495

Leu

Ile

Phe

Lys

Ser

575

Ala

Phe

Leu

Gly

400

Ile

Pro

Ile

Asn

Val

480

Ser

Leu

Ser

Ala

Glu

560

Phe

Ile

Thr

Ser



Asn

625

Ser

Ile

Trp

Asn

Gly

705

Leu

Leu

Gln

Asp

Gly

785

Ile

Ser

Asp

610

Met

Asp

Ser

Asn

Ile

690

Ser

Ile

Ile

Ser

Asn

770

Leu

Gly

Leu

Cys

Leu

Phe

Pro

Glu

675

Lys

Gly

Ser

Pro

Ala

755

Phe

Lys

Glu

Ala

Leu
835

Ser

Leu

Asp

660

Asn

Phe

Lys

Gly

Asp

740

Trp

Tyr

Arg

Lys

Arg

820

Ser

Phe

Arg

645

Lys

Asp

Gln

Ser

Ser

725

Cys

Leu

Asn

Asp

Gly

805

Ala

Ala

Ile

630

Met

Asn

Ser

Ile

Ala

710

Ile

Glu

Leu

Glu

Leu

790

Ile

Val

Val

615

Asn

Asp

Lys

Asp

Gly

695

Leu

Ile

Gly

Asn

Asp

775

Glu

Thr

Tyr

Asp

Gln

Asp

Ile

Met

680

Lys

Leu

Val

Leu

Asp

760

Arg

Ile

Leu

Ser

Ser
840

Ser

Thr

Glu

665

Asn

Leu

Leu

Pro

Thr

745

Thr

Tyr

Leu

Ser

Ser

825

His

Lys

Glu

650

Phe

Ala

Asn

Gly

Ser

730

Asn

Val

Asn

Pro

Gly

810

Ala

Thr

149

Val

635

Lys

Lys

Phe

Leu

Leu

715

Leu

Ser

Lys

Lys

Ala

795

Gly

Lys

Ala

620

Ser

Tyr

Asn

Lys

Ile

700

Leu

Glu

Phe

Asn

Val

780

Gly

Gln

His

Val

Leu

Asn

Ala

Leu

685

Leu

Gly

Pro

Ala

Asn

765

Ile

Asp

Lys

Val

Trp
845

Lys

Gln

Thr

670

Cys

Gly

Glu

Lys

Tyr

750

Ile

Asp

Leu

Gln

Leu

830

Ile

Arg

Leu

655

Leu

Gly

Ser

Leu

His

735

Cys

Ile

Ala

Thr

Arg

815

Leu

Tyr

Ile

640

Thr

Thr

Leu

Thr

Asn

720

Asp

Ser

Phe

Cys

Glu

800

Ile

Asp

Glu



Asn Cys Ile Thr Gly Pro Leu Met Lys Asn Arg Thr Cys Ile Leu Val
850 855 860

Thr His Asn Val Ser Leu Thr Leu Arg Asn Ala His Phe Ala Ile Val
865 870 875 880

Leu Glu Asn Gly Lys Val Lys Asn Gln Gly Thr Ile Thr Glu Leu Gln
885 890 895

Ser Lys Gly Leu Phe Lys Glu Lys Tyr Val Gln Leu Ser Ser Arg Asp
900 905 910

Ser Ile Asn Glu Lys Asn Ala Asn Arg Leu Lys Ala Pro Arg Lys Asn
915 920 925

Asp Ser Gln Lys Ile Glu Pro Val Thr Glu Asn Ile Asn Phe Asp Ala
930 935 940

Asn Phe Val Asn Asp Gly Gln Leu Ile Glu Glu Glu Glu Lys Ser Asn
945 950 955 960

Gly Ala Ile Ser Pro Asp Val Tyr Lys Trp Tyr Leu Lys Phe Phe Gly
965 970 975

Gly Phe Lys Ala Leu Thr Ala Leu Phe Ala Leu Tyr Ile Thr Ala Gln
980 985 990

Ile Leu Phe Ile Ser Gln Ser Trp Trp Ile Arg His Trp Val Asn Asp
995 1000 1005

Thr Asn Val Arg Ile Asn Ala Pro Gly Phe Ala Met Asp Thr Leu
1010 1015 1020

Pro Leu Lys Gly Met Thr Asp Ser Ser Lys Asn Lys His Asn Ala
1025 1030 1035

Phe Tyr Tyr Leu Thr Val Tyr Phe Leu Ile Gly Ile TIle Gln Ala
1040 1045 1050

Met Leu Gly Gly Phe Lys Thr Met Met Thr Phe Leu Ser Gly Met
1055 1060 1065

Arg Ala Ser Arg Lys Ile Phe Asn Asn Leu Leu Asp Leu Val Leu
1070 1075 1080

150



His

Met

Ile

Ser

Val

Tyr

Lys

Cys

Asn

Ser

Ala

Ala

Ile

Thr

Ser

Ala
1085

Asn
1100

Pro
1115

Ile
1130

Ala
1145

Leu
1160

Ser
1175

Thr
1190

Met
1205

Val
1220

Phe
1235

Asn
1250

Leu
1265

Phe
1280

Ser
1295

Gln

Arg

Tyr

Ile

Val

Thr

Pro

Ile

Asn

Thr

Ile

Ile

Phe

Glu

Ile

Ile

Phe

Leu

Phe

Ile

Ala

Ile

Arg

Lys

Val

Val

Asp

Thr

Met

Glu

Arg

Ser

Glu

Leu

Val

Ser

Phe

Ala

Ile

Lys

Leu

Ser

Asp

Asn

Gln

Phe

Lys

Val

Ile

Phe

Arg

Gln

Phe

Asp

Trp

Ala

Gly

Gly

Met

Glu

Phe
1090

Asp
1105

Thr
1120

Thr
1135

Val
1150

Glu
1165

His
1180

Gly
1195

Gln
1210

Phe
1225

Ser
1240

Leu
1255

Ala
1270

Asn
1285

Asn
1300

Asp

Ile

Ile

Val

Leu

Leu

Phe

Asp

Asn

Ser

Gly

Ala

Leu

Ser

Tyr

Val

Glu

Phe

Ile

Tyr

Lys

Ser

Glu

Asn

Phe

Ser

Gly

Trp

Val

Leu

Thr

Gly

Cys

Thr

Phe

Arg

Glu

Arg

Arg

Arg

Phe

Ile

Leu

Glu

Gly

151

Pro

Val

Leu

Pro

Phe

Leu

Thr

Arg

Ala

Val

Ile

Ser

Val

Arg

His

Val
1095

Asp
1110

Ile
1125

Arg
1140

Val
1155

Asp
1170

Leu
1185

Phe
1200

Phe
1215

Asp
1230

Leu
1245

Leu
1260

Arg
1275

Leu
1290

Asp
1305

Gly

Gln

Gln

Phe

Gly

Ser

Val

Ile

Phe

Met

Leu

Thr

Leu

Lys

Glu

Arg

Glu

Cys

Leu

Lys

Ile

Gly

Leu

Tyr

Ile

Asn

Tyr

Tyr

Glu

Gly

Ile

Leu

Ala

Thr

Trp

Thr

Val

Glu

Leu

Gly

Ile

Ala

Ser

Tyr

Arg



Ile

Glu

Val

Gly

Ala

Asp

Ser

Ile

Ile

Phe

Asn

Asn

Leu

Ser

Ser

Leu
1310

Ile
1325

Ile
1340

Ile
1355

Leu
1370

Gly
1385

Ile
1400

Lys
1415

Phe
1430

Glu
1445

Lys
1460

Leu
1475

Leu
1490

Ile
1505

Glu

Leu

Glu

Arg

Val

Phe

Gln

Thr

Ser

Lys

Glu

Phe

Ser

Arg

Asp

Phe

Leu

Asn

Asn

Gly

Arg

Asp

Ile

Asn

Ala

Val

Leu

Gln

Glu

Tyr

Asn

Asn

Leu

Val

Arg

Leu

Ile

Ile

Val

Leu

Leu

Asn

Gly

Pro

Asp

Lys

Glu

Ser

Ser

Thr

Leu

Ser

Pro

Asp

Ser

Asn

Leu

Glu

Lys

Ser

Ser

Pro
1315

Leu
1330

Phe
1345

Gly
1360

Glu
1375

Lys
1390

Gln
1405

Pro
1420

Gln
1435

Ser
1450

His
1465

Arg
1480

Ile
1495

Asp
1510

Thr

Ser

Arg

Lys

Ala

Pro

Ile

Asp

Tyr

Val

Glu

Thr

Gln

Ile

His

Ile

Trp

Tyr

Val

Gly

Ile

Asp

Pro

Asp

Asn

Glu

Glu

Leu

Leu

Leu

Leu

Pro

Ala

Asp

Lys

Thr

Leu

Ile

Glu

Leu

Arg

Ile

Leu

Leu

Ile

Thr

152

Lys

Pro

Pro

Ser

Gly

Val

Leu

Tyr

Ile

Phe

Ala

Phe

Asp

Gln

Ile

Asp
1320

Asn
1335

Gln
1350

Thr
1365

Cys
1380

Thr
1395

Phe
1410

Asp
1425

Ser
1440

Asn
1455

Glu
1470

Ile
1485

Glu
1500

Gly
1515

Ala

Gly

Leu

Ser

Ile

Ile

Leu

Ala

Glu

Ser

Ser

Gly

Ala

Ala

Ile

His

Glu

Pro

Lys

Ile

Lys

Arg

Gly

Lys

His

Thr

Gly

Arg

Thr

Ile

Arg

Ile

Pro

Ile

Thr

Ile

Arg

Thr

Lys

Glu

His

Leu

Ser

Ser

Arg

Leu



1520

Ser
1535

Arg

Glu Val

1550

Arg Gly

1565

Leu
1580

Leu

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

107
DNA
<400> 107
atgaatcaac
caggttgaga
atcaacccac
ccagacaaac
aacaataggt
ggttcgtatg
atgaacacaa
gttactcaag
aagatagaaa
gtatgcggta
attttgaaaa
ctgccgatag
tattacacaa
tttccattgt
caagatccgc
aatgttccgt

ttgaccgaac

1917

Val Ile Asp

Lys Glu Tyr

Ile Phe Tyr

Lys Gln Ile

Saccharomyces

ctcaaattgg
tcattaaata
ctgacccaca
ctagtctaaa
atgttgtatc
aagtattcgt
ggctacaaaa
gagttgccgce
atgttcttat
ttataaggcc
acacaactgc
atgaaaagtc
caccgtttga
atccgaacta
gccataggcc
gtccaataaa

ttcatcagcect

Tyr

Asp

Ser

Ala

1525

Asp
1540

Arg
1555

Met
1570

Lys
1585

cerevisiae

cacttacaat
tctaacaagce
ttctaattca
cactttaaga
ttacattgat
cttaatggaa
caggcttcat
tatgcatgct
ctcagccaat
tcctaggaat
acagtaccgg
ggatatatgg
aaagggcggt
cagtgaacag
taacgtttat
tgacatacaa

ttcggcaaca

Arg Ile

Pro

Cys

Gln

Ile

Ser Glu

Arg Asp Ser

Ser Ser

gtaggtacac

ggtgggttcg

agcgttgcat

gctgaagtag

tctcatgcag

tattgtgaaa

gaatttgaaa

ttgcaacctc

aatgagtaca

tcacaagagc

tcgccagaga

gcgctgggta

gatcttgcca

ttgaaaggct

caactactga

gtggttcagg

caaaatattc

153

Val

Leu

Lys

1530

Met
1545

Asp

Leu
1560

Lys

Gly
1575

Gly

Met
1590

Met

agttaacagt
ctcaagtata
gcttaaaaag
atgctatgag
ctaaggcaat
gaggtggtct
ttttgcaaat
cgttaattca
agctttgtga
tatcatatgt
tgattgatac
tttttctata
tattaagcgg
taatacgtga
agaggatatc
cgcccagtag

taagcttgaa

Ala Gly

Asp Glu

Leu Glu

Lys

tgggtcacat
ttccgegtta
agtcattgtt
gttgctgaaa
gttacataat
cattgatttt
aatgagccaa
ccgtgatata
ctttggttet
tcagcaagac
atttcgcggt
taagctttgc
aaagtttgaa
tatattggtt
aattatgcaa
ccatttgaat

ctctcccaca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



accatggaaa
acagcacaaa
aattccgcca
gatcctccac
gcaaattccg
aataattcaa
tcttcagatg
tcttattcca
tcaagcctac
aattcacctt
aaaccatctt
cgtatgatcg
gtcaagctgc
atttcaaaag
aaacctcctc
<210>
<211>

<212>
<213>

108
638
PRT

<400> 108

atacgatgcc
tgcatcctaa
aaggttctca
ttgttgaacc
caaccaagtt
tagactttcc
aatcttattc
cacgcggtaa
caggcactag
ttaagtcgac
atgaagattt
ataaactcaa
atgagaaagg
acaaaaaaac

caaaaccact

gaacgctaca
tagaaaacca
accacttttt
gctagcgagt
aaagcaggca
actacaaaac
tggagacgta
cataaaaaaa
cttcacccca
attcgttaat
ggacgtatct
ctcttctgag
ggagatagat
aaaacctacc

gctcctcgecg

Saccharomyces cerevisiae

tttcaaatca
tcacaaatag
gacaaatcac
agtgtttcaa
attgtctctg
ataatacccc
gatgaattaa
aaccaatccg
acgtctacaa
acgattgata
aagcagaatt
gagtcattca
aagccaacaa
ccaccaccta

ggacgaaagt

gcatggctga
catatgacgc
agaatatgta
ataatgacaa
aagcacatac
agtacgaaga
agaaaactcg
taaaggaatc
aggtaaattt
attccaaaga
tgaagaactc
acgctaggaa
tgctgaaatc
agccttcaca

tatccttgga

taatactaca
tagcttcagt
ccacgcattg
cgaactcaag
ttttaggcag
ttcttcttcc
atctctaggt
tcttacttca
gaaacacgaa
cgatcttaac
cattcaacag
aatgtccaag
aagtggcccg
tttaaagcct

taagtga

Met

Val

Phe

Asn

Ser

65

Asn

Asn

Gly

Ala

Ser

50

Leu

Asn

Gln

Ser

Gln

35

Ser

Asn

Arg

Pro

His

20

Val

Val

Thr

Tyr

Gln

Gln

Tyr

Ala

Leu

Val

Ile

Val

Ser

Cys

Arg

70

Val

Gly

Glu

Ala

Leu

55

Ala

Ser

Thr

Ile

Leu

40

Lys

Glu

Tyr

Tyr

Ile

25

Ile

Arg

Val

Ile

Asn

10

Lys

Asn

Val

Asp

Asp
154

Val

Tyr

Pro

Ile

Ala

75

Ser

Gly

Leu

Pro

Val

60

Met

His

Thr

Thr

Asp

45

Pro

Arg

Ala

Gln

Ser

30

Pro

Asp

Leu

Ala

Leu

15

Gly

His

Lys

Leu

Lys

Thr

Gly

Ser

Pro

Lys

80

Ala

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1917



Met

Glu

Leu

Val

145

Lys

Asp

Glu

Tyr

Glu

225

Tyr

Gly

Gly

Val

Pro
305

Leu

Arg

His

130

Ala

Ile

Phe

Leu

Arg

210

Lys

Tyr

Lys

Leu

Tyr

290

Ile

His

Gly

115

Glu

Ala

Glu

Gly

Ser

195

Ser

Ser

Thr

Phe

Ile

275

Gln

Asn

Asn

100

Gly

Phe

Met

Asn

Ser

180

Tyr

Pro

Asp

Thr

Glu

260

Arg

Leu

Asp

85

Gly

Leu

Glu

His

Val

165

Val

Val

Glu

Ile

Pro

245

Phe

Asp

Leu

Ile

Ser

Ile

Ile

Ala

150

Leu

Cys

Gln

Met

Trp

230

Phe

Pro

Ile

Lys

Gln
310

Tyr

Asp

Leu

135

Leu

Ile

Gly

Gln

Ile

215

Ala

Glu

Leu

Leu

Arg

295

Val

Glu

Phe

120

Gln

Gln

Ser

Ile

Asp

200

Asp

Leu

Lys

Tyr

Val

280

Ile

Val

Val

105

Met

Ile

Pro

Ala

Ile

185

Ile

Thr

Gly

Gly

Pro

265

Gln

Ser

Gln

90

Phe

Asn

Met

Pro

Asn

170

Arg

Leu

Phe

Ile

Gly

250

Asn

Asp

Ile

Ala

155

Val

Thr

Ser

Leu

155

Asn

Pro

Lys

Arg

Phe

235

Asp

Tyr

Pro

Met

Pro
315

Leu

Arg

Gln

140

Ile

Glu

Pro

Asn

Gly

220

Leu

Leu

Ser

Arg

Gln

300

Ser

Met

Leu

125

Val

His

Tyr

Arg

Thr

205

Leu

Tyr

Ala

Glu

His

285

Asn

Ser

Glu

110

Gln

Thr

Arg

Lys

Asn

190

Thr

Pro

Lys

Ile

Gln

270

Arg

Val

His

95

Tyr

Asn

Gln

Asp

Leu

175

Ser

Ala

Ile

Leu

Leu

255

Leu

Pro

Pro

Leu

Cys

Arg

Gly

Ile

160

Cys

Gln

Gln

Asp

Cys

240

Ser

Lys

Asn

Cys

Asn
320



Leu

Asn

Ile

Lys

Gly

385

Asp

Asn

Ser

Gln

Ser

465

Ser

Ser

Thr

Val

Glu
545

Thr

Ser

Ser

Pro

370

Ser

Pro

Glu

Glu

Asn

450

Tyr

Tyr

Leu

Lys

Asn

530

Asp

Glu

Pro

Met

355

Ser

Gln

Pro

Leu

Ala

435

Ile

Ser

Ser

Thr

Val

515

Thr

Leu

Leu

Thr

340

Ala

Gln

Pro

Leu

Lys

420

His

Ile

Gly

Thr

Ser

500

Asn

Ile

Asp

His

325

Thr

Asp

Ile

Leu

Val

405

Ala

Thr

Pro

Asp

Arg

485

Ser

Leu

Asp

Val

Gln

Met

Asn

Ala

Phe

390

Glu

Asn

Phe

Gln

Val

470

Gly

Ser

Lys

Asn

Ser
550

Leu

Glu

Thr

Tyr

375

Asp

Pro

Ser

Arg

Tyr

455

Asp

Asn

Leu

His

Ser

535

Lys

Ser

Asn

Thr

360

Asp

Lys

Leu

Ala

Gln

440

Glu

Glu

Ile

Pro

Glu

520

Lys

Gln

Ala

Thr

345

Thr

Ala

Ser

Ala

Thr

425

Asn

Asp

Leu

Lys

Gly

505

Asn

Asp

Asn

Thr

330

Met

Ala

Ser

Gln

Ser

410

Lys

Asn

Ser

Lys

Lys

490

Thr

Ser

Asp

Leu

156

Gln

Pro

Gln

Phe

Asn

395

Ser

Leu

Ser

Ser

Lys

475

Asn

Ser

Pro

Leu

Lys
555

Asn

Asn

Met

Ser

380

Met

Val

Lys

Ile

Ser

460

Thr

Gln

Phe

Phe

Asn

540

Asn

Ile

Ala

His

365

Asn

Tyr

Ser

Gln

Asp

445

Ser

Arg

Ser

Thr

Lys

525

Lys

Ser

Leu

Thr

350

Pro

Ser

His

Asn

Ala

430

Phe

Ser

Ser

Val

Pro

510

Ser

Pro

Ile

Ser

335

Phe

Asn

Ala

Ala

Asn

415

Ile

Pro

Asp

Leu

Lys

495

Thr

Thr

Ser

Gln

Leu

Gln

Arg

Lys

Leu

400

Asp

Val

Leu

Glu

Gly

480

Glu

Ser

Phe

Tyr

Gln
560



Arg Met

Lys Met
Thr

Met

Thr
610

Pro

Lys Pro

625

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

109

<400> 109
atgaacagag

gttccagatc
tttgacaagc
tgggtcggta
atctatgggt
tttgctgcta
caagaatcag
gtgttccteg
gtttcttcca
atctgctcat
gagttaaagc
ttcaacattt
ttgtctttcg
ccatggccca
tctggaatgg

tctgctacge

Ile

Ser

Leu

595

Pro

Leu

1686
DNA
Saccharomyces cerevisiae

Asp Lys

565

Lys Val

580

Lys Ser

Pro

Pro

Leu Leu

Leu

Lys

Ser

Lys

Ala

Asn Ser

His

Leu

Pro
600

Gly

Pro Ser

615

Gly Arg

630

taggggcagt

gtcacaggac
actttaattg
tctcagcgtc
tgataattgc
tcctgccaaa
tcactttgaa
agaattattg
tggttgtagg
ctttgtcaat
actggcatgt
attcaactcc
ccatgacttt
aagcttctaa
cgtttgttgt

acatgattga

gttcctattt
ggaaataaga
gtggtcccta
gatggccgtt
tgcttttttce
cagcagcggt
aacccctgag
tcaaactttc
gttgctgaac
gagctgtatc
ttttgtgggt
gttgccctat
cattatttgt
tatatttggg

cggtttggtc

tgaagtgggt

Glu
570

Ser Glu

Glu
585

Lys Gly

Ile Ser Lys

His Leu Lys

Ser
635

Lys Leu

gtatatgaaa
atgtctagtt
ttaggtatcg
ggtattgcca
agtctcatgt
ggttcatttt
tacgaggacc
aacgtggaag
tatttcggtg
ggtattcata
tacgagtgta
atctctcagt
attgtttcaa
agctttgata
aatccgatct

tatagtaagt

157

Ser Phe Asn

Glu Ile Asp

590

Asp Lys

605

Lys

Pro Pro

620

Lys

Leu Asp Lys

gaaatttttt
cagaaaggtc
cgttctcatt
gtggagggcc
gtggtatatc
gggttcttaa
cttctgacga
tttcttctaa
ccatttttac
agttgttgca
tcaatgccgt
ttgggctcta
gatctgacaa
atcaaacagg
gggcatttgt

cacgtttctt

Ala
575

Arg

Lys Pro

Thr Lys

Pro Pro

tttgtctatt
agaagtcaag
aagttgctca
actgcttatc
tctgggagat
aatgttggaa
tgatgaagaa
atttcaaaag
taccgcaagt
tccggactac
tttgacactt
tacgtctcta
caccgtagac
ctggaattcg
tggcattgac

agttcccaaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gttattatca
tttttctgca
ttttaccagg
acaggttttg
gggaaaagtt
ctagcagtgt
tgtgtaacga
actgcatgca
gttattaaaa
cctaaccgtc
tgcctggtat
acctcagtag
atctaa
<210>

<211>

<212>
<213>

110
561
PRT

<400> 110

ctaccatcat
tcactgacca
ccactggtaa
tttcaggcat
acgcaccatt
tgacacctgg
taattggctg
tcaccctgtt
aggaaaaatt
gtcgtatgtc
ttttatcttt

tgtatgcagt

tgtgggettt
aacggcagtc
taggaatctc
tgcaagtgga
ttataaagag
gtttaagtct
tatatttatg
actaatgtcg
cattcataga
tatgattcct
cccatataca

agttttctgc

Saccharomyces cerevisiae

gtaactagtt
gttgagtcta
agtgtcttcc
acctggcaaa
ggttccttgg
ccattatatg
ggatctagta
tacgcagttc
atcgagagtg
catattatat
ctaccggtta

attatcagca

ttatttattg
ttttacctat
tgcaatgtat
gtcgaatcct
gaaacaaatc
cccatttttt
ccgctttcaa
cttcttttat
acgtaaattg
gtattctatg
ctgcaggaaa

tcgttgtttt

cgttggtttg
cgtagaaata
gtgtatcaca
ccaatcattc
cttgaagaag
gtcacaaata
cgcaattatc
attcctgttc
tgtcagcagg
gaccttgttc
catgaattac

ccctacatgce

Met Asn Arg

1

Phe

Ser

Ser

Ser

65

Ile

Ser

Leu

Ser

Leu

50

Ala

Tyr

Leu

Ser

Glu

35

Leu

Ser

Gly

Gly

Val

Ile

20

Arg

Gly

Met

Leu

Asp

Gly

Val

Ser

Ile

Ala

Ile

85

Phe

Ala

Pro

Glu

Ala

Val

70

Ile

Ala

Val

Asp

Val

Phe

55

Gly

Ala

Ala

Phe

Arg

Lys

40

Ser

Ile

Ala

Ile

Leu

His

25

Phe

Leu

Ala

Phe

Leu

Phe
10

Arg

Asp

Ser

Ser

Phe

90

Pro
158

Val

Thr

Lys

Cys

Gly

75

Ser

Asn

Tyr

Glu

His

Ser

60

Gly

Leu

Ser

Glu

Ile

Phe

45

Trp

Pro

Met

Ser

Arg

Arg

30

Asn

Val

Leu

Cys

Gly

Asn

15

Met

Trp

Gly

Leu

Gly

95

Gly

Phe

Ser

Trp

Ile

Ile

80

Ile

Ser

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1686



Phe

Pro

Asn

145

Val

Thr

His

Val

Ser

225

Leu

Asn

Asp

Leu

Met

305

Val

Trp

Glu

130

Tyr

Ser

Thr

Lys

Gly

210

Thr

Ser

Thr

Asn

Val

290

Ile

Ile

Val

115

Tyr

Cys

Ser

Ala

Leu

195

Tyr

Pro

Phe

Val

Gln

275

Asn

Asp

Ile

100

Leu

Glu

Gln

Met

Ser

180

Leu

Glu

Leu

Ala

Asp

260

Thr

Pro

Glu

Thr

Lys

Asp

Thr

Val

165

Ile

His

Cys

Pro

Met

245

Pro

Gly

Ile

Val

Thr
325

Met

Pro

Phe

150

Val

Cys

Pro

Ile

Tyr

230

Thr

Trp

Trp

Trp

Gly

310

Ile

Leu

Ser

135

Asn

Gly

Ser

Asp

Asn

215

Ile

Phe

Pro

Asn

Ala

295

Tyr

Ile

Glu

120

Asp

Val

Leu

Ser

Tyr

200

Ala

Ser

Ile

Lys

Ser

280

Phe

Ser

Val

105

Gln

Asp

Glu

Leu

Leu

185

Glu

Val

Gln

Ile

Ala

265

Ser

Val

Lys

Gly

Glu

Asp

Val

Asn

170

Ser

Leu

Leu

Phe

Cys

250

Ser

Gly

Gly

Ser

Phe
330

159

Ser

Glu

Ser

155

Tyr

Met

Lys

Thr

Gly

235

Ile

Asn

Met

Ile

Arg

315

Val

Val

Glu

140

Ser

Phe

Ser

His

Leu

220

Leu

Val

Ile

Ala

Asp

300

Phe

Thr

Thr

125

Val

Lys

Gly

Cys

Trp

205

Phe

Tyr

Ser

Phe

Phe

285

Ser

Leu

Ser

110

Leu

Phe

Phe

Ala

Ile

190

His

Asn

Thr

Arg

Gly

270

Val

Ala

Val

Phe

Lys

Leu

Gln

Ile

175

Gly

Val

Ile

Ser

Ser

255

Ser

Val

Thr

Pro

Ile
335

Thr

Glu

Lys

160

Phe

Ile

Phe

Tyr

Leu

240

Asp

Phe

Gly

His

Lys

320

Tyr



Cys

Ser

Asn

Ser

385

Gly

Ser

Tyr

Phe

Thr

465

Val

Cys

Ile

Tyr

Tyr

545

Ile

Val

Ile

Leu

370

Gly

Lys

Leu

Ala

Met

450

Leu

Ile

Val

Cys

Thr

530

Ala

Gly

Leu

355

Ser

Ile

Ser

Lys

His

435

Gly

Leu

Lys

Ser

Ile

515

Leu

Val

Leu

340

Pro

Val

Ala

Tyr

Lys

420

Phe

Ser

Leu

Lys

Arg

500

Leu

Pro

Val

Phe

Ile

Phe

Ser

Ala

405

Leu

Leu

Ser

Met

Glu

485

Pro

Trp

Val

Phe

Phe

Val

Leu

Gly

390

Pro

Ala

Ser

Thr

Ser

470

Lys

Asn

Thr

Thr

Cys
550

Cys

Glu

Gln

375

Thr

Phe

Val

Gln

Ala

455

Tyr

Phe

Arg

Leu

Ala

535

Ile

Ile

Ile

360

Cys

Trp

Tyr

Leu

Ile

440

Phe

Ala

Ile

Arg

Phe

520

Gly

Ile

Thr

345

Phe

Met

Gln

Lys

Thr

425

Cys

Asn

Val

His

Arg

505

Cys

Asn

Ser

Asp

Tyr

Cys

Ser

Glu

410

Pro

Val

Ala

Pro

Arg

490

Met

Leu

Met

Ile

160

Gln

Gln

Ile

Arg

395

Gly

Gly

Thr

Ile

Ser

475

Ile

Ser

Val

Asn

Val
555

Thr

Ala

Thr

380

Ile

Ser

Phe

Ile

Ile

460

Phe

Glu

Met

Phe

Tyr

540

Val

Ala

Thr

365

Thr

Leu

Leu

Lys

Ile

445

Thr

Ile

Ser

Ile

Leu

525

Thr

Phe

Val

350

Gly

Gly

Gln

Ser

430

Gly

Ala

Phe

Asp

Pro

510

Ser

Ser

Pro

Val

Asn

Phe

Ser

Asn

415

Pro

Cys

Cys

Leu

Val

495

His

Phe

Val

Thr

Glu

Arg

Val

Phe

400

Lys

Leu

Ile

Ile

Phe

480

Asn

Ile

Pro

Val

Cys
560



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

111
621
DNA

<400> 111
atgagtttcc
agatttgatt
gttatggaag
gacgttttaa
ttcctcccaa
ttcaccacca
gctaacactg
tccttcataa
gcttcctgtt
gctgcgaatg
ccagacgctg
<210>
<211>

<212>
<213>

112
206
PRT

<400> 112
Met Ser Phe
1

Ala Thr Ala

Pro
35

His Gly

Thr
50

Gly Phe

Glu
65

Ser Ala

Phe Leu Pro

taaacatttt
tgactaacgt
tcgttggcca
ctgaaagcgc
agttgactac
atatctacac
ttactggtga
ccggtttagce
acccaaactt
agacattacc

gttttgcttg

Leu Asn

Val
20

Arg
His Cys
Leu Gly
Gly

Asp

Leu
85

Lys

Ile

Phe

Gly

Gln

Ala

70

Thr

Saccharomyces cerevisiae

tacttttttc
cacttgtaat
aaatggtaca
tggtgacgct
tattgctagc
ttgtaaccct
aattgaatac
taaccaattg
tgcttetgtt
agattattgt

a

Saccharomyces cerevisiae

Phe Thr

Asp Leu

Thr Tyr

40

Ser Thr

55

Trp Ala

Thr Ile

agcgtccttg
aacctacatg
tttttgggtc
tgggcaagat
aatgatacga
caatccattg
aactcttggg
tttaactcta
attttgagca

accgccatcc

Phe Phe

10

Ser

Thr
25

Asn Val

Val Met Glu

Phe Ala Gly

Leu
75

Arg Tyr

Ala Ser Asn

90
161

tgtctgttge
gacctcactg
aatctacatt
atttgggcca
agaacttttc
gtgatgctat
cagacaccgc
ctcagtatgg
ccccaactgt

agttgaaggc

Val Leu Val

Thr Asn

30

Cys

Val Val

45

Gly

Ala
60

Asp Val

Gly Gln Glu

Asp Thr Lys

aacagccgtc
tggtacctac
tgctggtgcce
ggaaacaaga
tccactaatc
ggttcctttt
tgataatgct
cgttcaagtt
gaacattttc

cgtttgtcca

Ser Val

15

Asn Leu

Gln Asn

Leu Thr

Thr Arg

Asn Phe

95

60

120

180

240

300

360

420

480

540

600

621



Ser Pro Leu Ile Phe Thr Thr Asn
100

Ile Gly Asp Ala Met Val Pro Phe
115 120

Glu Tyr Asn Ser Trp Ala Asp Thr

130 135

Gly Leu Ala Asn Gln Leu Phe Asn

145 150

Ala Ser Cys Tyr Pro Asn Phe Ala

165
Val Asn Ile Phe Ala Ala Asn Glu
180

Ile Gln Leu Lys Ala Val Cys Pro
195 200

<210> 113

<211> 372

<212> DNA

<213> Saccharomyces cerevisiae

<400> 113

atgaatatta attattatta ttgttataaa

ttagacttac ctgttattta caagacttct

atgtcttgct cacctgcaat agcccgcgta

gaaaatttgg acttgaaatc tgaaatccca

ttcaacatca atgaacttag aacgacactg

agcattggag gaagagttat gccccaagga

aatatattat ag

<210> 114

<211> 123

<212> PRT

<213> Saccharomyces cerevisiae

<400> 114

Ile
105

Tyr Thr

Ala Asn Thr

Ala Asp Asn

Thr Gln

155

Ser

Val
170

Ser Ile

Thr
185

Leu Pro

Pro Asp Ala

tctatatget
tcgtttgaca
gaaaaaagcc
tgtgattcaa
accgagctga

atgagcacac

Pro
110

Cys Asn

Val Thr

125

Gly

Ala
140

Ser Phe

Tyr Gly Val

Leu Ser Thr

Asp Tyr Cys

190

Phe
205

Gly Ala

cgtggatttt
ttagtccggce
ttgaccaaaa
tatccggtgg
atgccatcgc

ccatagcaat

Gln Ser

Glu Ile

Ile Thr

Gln Val

160

Pro Thr

175

Thr Ala

tttaaataaa

ctgtgattct

attcccaatc

agtccacttc

taaaccggcg

cggaatcatg

Met Asn Ile Asn Tyr Tyr Tyr Cys Tyr Lys Ser Ile Cys Ser Trp Ile

162

60

120

180

240

300

360

372



Phe Leu Asn Lys Leu Asp Leu Pro Val Ile Tyr Lys Thr Ser Ser Phe
20 25 30
Asp Ile Ser Pro Ala Cys Asp Ser Met Ser Cys Ser Pro Ala Ile Ala
35 40 45
Arg Val Glu Lys Ser Leu Asp Gln Lys Phe Pro Ile Glu Asn Leu Asp
50 55 60
Leu Lys Ser Glu Ile Pro Cys Asp Ser Ile Ser Gly Gly Val His Phe
65 70 75 80
Phe Asn Ile Asn Glu Leu Arg Thr Thr Leu Thr Glu Leu Asn Ala Ile
85 90 95
Ala Lys Pro Ala Ser Ile Gly Gly Arg Val Met Pro Gln Gly Met Ser
100 105 110
Thr Pro Ile Ala Ile Gly Ile Met Asn Ile Leu
115 120
<210> 115
<211> 1305
<212> DNA
<213> Saccharomyces cerevisiae
<400> 115
atgaagactc agtactctct aatacgaaaa atttgggcac attcagtaac agaatttctg 60
aaatcccagt ggtttttcat ctgtttggct attttaatcg ttattgcaag atttgctccg 120
aattttgcaa gagacggagg gttaattaaa ggccaatata gtattgggta cggctgcgtc 180
gcctggattt ttctccaaag tggcctggga atgaaatcaa ggtcactaat ggcaaatatg 240
ttaaattgga gagctcatgc cactattctg gttctgagtt tccttattac ctcgtccata 300
gtatatggat tttgttgcgc ggtaaaggct gctaatgatc cgaaaataga tgactgggta 360
cttatcggtc taattttgac tgccacttgt ccaacaaccg tggcttcaaa cgttatcatg 420
actacgaatg caggtggaaa tagccttttg tgcgtttgtg aagtattcat tggaaatttg 480
ttgggtgcgt ttattacacc tgcattggtt caaatgttta ctaaccgcgc accatttgca 540
tacggcaacc ctgccactgg aaatggcatt ggtgcgcttt atggccgtgt tatgaaacag 600
gttggtctct ctgtattcgt acccttgttt gtgggtcagg ttattcaaaa ttgctttccg 660

163



aagggtactg
atgcttttat
agcgtttctce
ttcacgggtc
gaaccaatag
ttttattatt
gcactgggtg
ttgttggttc
agcttgttca
gcaaatgaga
caatccgttc
<210>
<211>

<212>
<213>

116
434
PRT

<400> 116

cttattacct
tgattatgtt
atgtttgcat
tgtcatactt
agggcaaatc
caaaggaaga
tatcactaat
ccttggtttt
aaagatggat
atgaggaagt

tgtcgaacaa

gggctttttg
tagttcattc
catatttctc
atgtgcaagg
tacaagattg
tgcgatttgc
tacttcacaa
atatcaagtt
acaaaaggac
tgatttggaa

cgtcccatat

Saccharomyces cerevisiae

aaaaaatacc
tcaactgcct
tgctttttta
ccatggttca
taccgctatt
attatgtttt
tacggcgata
gagcaagtca
gctcaagcag
aagatcatat

acacaaccaa

atattaaaat

tttatcagga

atttgggaat

tcctcaagcet

cgtataatat

gtggccegge

aaaaagaaca

tgacggcaaa

acggaagcga

caattggaac

ggtga

tggatcttac
tgcgtttact
ttatatattc
tttccctcecat
ctttaggcct
taaaactgca
cctgggtaag
tttctttgta
gtcatcttgt

tggtgaaaat

Met Lys Thr

1

Thr

Ile

Ile

Leu

65

Leu

Thr

Asp

Glu

Val

Lys

50

Gln

Asn

Ser

Pro

Phe

Ile

35

Gly

Ser

Trp

Ser

Lys

Gln

Leu

20

Ala

Gln

Gly

Arg

Ile

100

Ile

Tyr

Lys

Arg

Tyr

Leu

Ala

85

Val

Asp

Ser

Ser

Phe

Ser

Gly

70

His

Tyr

Asp

Leu

Gln

Ala

Ile

55

Met

Ala

Gly

Trp

Ile

Trp

Pro

40

Gly

Lys

Thr

Phe

Val

Arg

Phe

25

Asn

Tyr

Ser

Ile

Cys

105

Leu

Lys

10

Phe

Phe

Gly

Arg

Leu

90

Cys

Ile
164

Ile

Ile

Ala

Cys

Ser

75

Val

Ala

Gly

Trp

Cys

Arg

Val

60

Leu

Leu

Val

Leu

Ala

Leu

Asp

45

Ala

Met

Ser

Lys

Ile

His

Ala

30

Gly

Trp

Ala

Phe

Ala

110

Leu

Ser

15

Ile

Gly

Ile

Asn

Leu

95

Ala

Thr

Val

Leu

Leu

Phe

Met

80

Ile

Asn

Ala

720

780

840

900

960

1020

1080

1140

1200

1260

1305



Thr

Gly

145

Leu

Ala

Leu

Leu

Tyr

225

Met

Asp

Phe

Ala

Gly

305

Phe

Ala

Cys

130

Gly

Gly

Pro

Tyr

Phe

210

Tyr

Leu

Ala

Asn

Arg

290

Lys

Tyr

Lys

115

Pro

Asn

Ala

Phe

Gly

195

Val

Leu

Leu

Phe

Leu

275

Pro

Ser

Tyr

Thr

Thr

Ser

Phe

Ala

180

Arg

Gly

Gly

Leu

Thr

260

Gly

Trp

Thr

Ser

Ala
340

Thr

Leu

Ile

165

Tyr

Val

Gln

Phe

Ile

245

Ser

Ile

Phe

Arg

Lys

325

Ala

Val

Leu

150

Thr

Gly

Met

Val

Leu

230

Met

Val

Tyr

Ile

Leu

310

Glu

Leu

Ala

135

Cys

Pro

Asn

Lys

Ile

215

Lys

Phe

Ser

Ile

Leu

295

Tyr

Asp

Gly

120

Ser

Val

Ala

Pro

Gln

200

Gln

Lys

Ser

His

Phe

280

Lys

Arg

Ala

Val

Asn

Cys

Leu

Ala

185

Val

Asn

Tyr

Ser

Val

265

Phe

Leu

Tyr

Ile

Ser
345

Val

Glu

Val

170

Thr

Gly

Cys

His

Phe

250

Cys

Thr

Phe

Ser

Cys

330

Leu

165

Ile

Val

155

Gln

Gly

Leu

Phe

Ile

235

Ser

Ile

Gly

Pro

Tyr

315

Ile

Ile

Met

140

Phe

Met

Asn

Ser

Pro

220

Lys

Thr

Ile

Leu

His

300

Asn

Met

Thr

125

Thr

Ile

Phe

Gly

Val

205

Lys

Ile

Ala

Phe

Ser

285

Glu

Ile

Phe

Ser

Thr

Gly

Thr

Ile

190

Phe

Gly

Gly

Phe

Leu

270

Tyr

Pro

Phe

Cys

Gln
350

Asn

Asn

Asn

175

Gly

Val

Thr

Ser

Tyr

255

Cys

Leu

Ile

Arg

Gly

335

Tyr

Ala

Leu

160

Arg

Ala

Pro

Ala

Tyr

240

Gln

Phe

Cys

Glu

Pro

320

Pro

Gly



Asp

Gln

Arg

385

Ala

Thr

Lys

Val

370

Trp

Asn

Gly

Lys

355

Glu

Ile

Glu

Glu

Glu

Gln

Gln

Asn

Asn

His

Val

Lys

Glu

405

Gln

Leu

Met

Asp

390

Glu

Ser

Gly

Thr

375

Ala

Val

Val

Lys

360

Ala

Gln

Asp

Leu

Leu

Asn

Ala

Leu

Ser

Leu

Phe

Asp

Glu

410

Asn

Val

Phe

Gly

395

Lys

Asn

Pro

Val

380

Ser

Ile

Val

Leu

365

Ser

Glu

Ile

Pro

Val

Leu

Ser

Ser

Tyr

Leu

Phe

Ser

Ile

415

Thr

Tyr

Lys

Cys

400

Gly

Gln

Pro Arg

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

117
DNA
<400> 117
atgcattgga
tcacctgcaa
aggatttttc
tgttcttacg
aaaggttatt
agttatagtg
ggaacgaggc
atggatacac
gatgtcggaa
gcaggcgttc
cttgtgggat
gatttctett
attcttggat
gaaaatataa

ggtgtactcg

2136

420

cgtccatctt
agacagttat
aaaaagttac
aaccagcgtt
cgaataaaac
atgctcttca
atatgacgcc
agttaagaaa
acatatatgg
ttcattgcat
atgtaagggg
attttagaat
atctcgtgcet
tattcaagtc

cattcgcaca

Saccharomyces cerevisiae

gagcgctatt
tcgtaacaag
ttgggagtat
tcaatcaatg
cttagaaaaa
gaacatgact
ctatgtcaaa
agcctactat
tggcattata
gaattacact
atacctcact
attcacagga
tcataccgtt
tcgtagagtt

ctttccatta

425

ttgcttttct
gtgcccttge
accagcaagt
ctgtattgta
acatttagta
aattctgagt
ggcagtgcaa
catgcattgc
tgtgcttatt
ccctttaaaa
ctacctacca
tatttaccta
tttttggcat
caagttgctc

atagttcttt
166

430

gcctgtcagg
ttgtcactaa
ctaagcgttc
tctatgaaac
ccatcaaaaa
tttatgacgt
acctaacata
atggtttcta
ttgtcgctat
ctgttctatt
ttggaagcaa
caagattaga
acggttatga
gatatgtggc

tcgcgggaag

agcaagagca
tgcctgcacg
atcaccagta
gttggatgaa
aaactgtgca
tctaaacaac
tccagttgaa
tgctaactta
catggctttt
gaagcaaaag
acatgcgtca
gggtatcatt
atacgatcct
agacagaagt

aaacaacttt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



ctcgagtata
agaatgatgt
aataaaactt
tgtttagetg
gcctttettt
gttgttagtt
cggattatta
atcggggatg
cctgggcaat
tttactgttt
aagggagtaa
agactagcta
ttgttactca
aagacgtcag
gacgtactcg
cacatctaca
caacaggatg
gccaatccac
cttctacatg
atttttgttg
gccattgagt
<210>
<211>

<212>
<213>

118
711
PRT

<400> 118

tttctggggt
ttttggatgc
gggcaacaag
gcacaatggt
ttcttcatat
taagtggcat
gaattatcaa
atctcattcg
atgttttcgt
tggattcagt
caagacttgt
tagaaggtcc
ctggaggtac
cggctgctgg
aggcttataa
acacaatgga
agaaggctga
ttggttttga
aagcggctga
acaaagtgag

actttgaaga

taaatatact
tatgattcat
taaaaaccga
tttcttttcce
cgtccttggt
tgagtggata
agcttcttat
tttaacagtt
ttcgttttta
aagcaagaat
caaaaagtat
atatggttct
cggtttgcct
aaaacaatct
gccggagttg
agtcccatca
tgaaaaaggc
tggtgttgtt
attgagtggc
gaatgaaacc

gtatcaatgc

Saccharomyces cerevisiae

tccttcatta
ggctctgcat
ttatattggce
tttgcagtat
gcaatgttct
tacactgcta
tttggtttce
aaaaaaccgg
catccactgt
ggtgaactgg
gtgtgtcgca
tcatctccgg
ggacctattg
gtaaaattag
atgtgtttag
ttaaccccta
actgttgtgg
ttccattgcg
tcattatctg

gcaaaaatag

tggtga

tgtttcacaa
atactagtta
aattcggggt
tcaggaagta
tttatgcatg
ttgcgatttg
ccaaagcttc
caaggccatg
acttctggca
ttattatcct
atggaggtaa
tcaataatta
cacatgcaat
tgattgcagt
aaaatctgaa
gtgatagttt
caactacttt
ggcgaccaaa
tggtttgctg

ttttagataa

atggttggga
tacggtagcg
ggcagcactt
tttttatgaa
ttgggagcat
gatcgttgac
cctacaacta
gagggccaaa
gtcacatcca
gaaagaaaaa
gacatctatg
caataatgta
taaacttgga
tagaggattc
tgtacagctt
agatatttct
agaaaagtct
tgttaaggaa
tggacctcct

gtctgcaaaa

Met His Trp Thr Ser Ile Leu Ser Ala Ile Leu Leu Phe Cys Leu Ser

1

5

10

15

Gly Ala Arg Ala Ser Pro Ala Lys Thr Val Ile Arg Asn Lys Val Pro

20

25

167

30

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2136



Leu

Glu

Pro

65

Lys

Lys

Glu

Val

Leu

145

Asp

Ile

Lys

Leu

Phe

225

Ile

Glu

Leu

Tyr

50

Ala

Gly

Asn

Phe

Lys

130

Arg

Val

Met

Thr

Thr

210

Arg

Leu

Tyr

Val

35

Thr

Phe

Tyr

Cys

Tyr

115

Gly

Lys

Gly

Ala

Val

195

Leu

Ile

Gly

Asp

Thr

Ser

Gln

Ser

Ala

100

Asp

Ser

Ala

Asn

Phe

180

Leu

Pro

Phe

Tyr

Pro
260

Asn

Lys

Ser

Asn

85

Ser

Val

Ala

Tyr

Ile

165

Ala

Leu

Thr

Thr

Leu

245

Glu

Ala

Ser

Met

70

Lys

Tyr

Leu

Asn

Tyr

150

Tyr

Gly

Lys

Ile

Gly

230

Val

Asn

Cys

Lys

55

Leu

Thr

Ser

Asn

Leu

135

His

Gly

Val

Gln

Gly

215

Tyr

Leu

Ile

Thr

40

Arg

Tyr

Leu

Asp

Asn

120

Thr

Ala

Gly

Leu

Lys

200

Ser

Leu

His

Ile

Arg

Ser

Cys

Glu

Ala

105

Gly

Tyr

Leu

Ile

His

185

Leu

Lys

Pro

Thr

Phe
265

Ile

Ser

Ile

Lys

90

Leu

Thr

Pro

His

Ile

170

Cys

Val

His

Thr

Val

250

Lys

168

Phe

Pro

Tyr

75

Thr

Gln

Arg

Val

Gly

155

Cys

Met

Gly

Ala

Arg

235

Phe

Ser

Gln

Val

60

Glu

Phe

Asn

His

Glu

140

Phe

Ala

Asn

Tyr

Ser

220

Leu

Leu

Arg

Lys

45

Cys

Thr

Ser

Met

Met

125

Met

Tyr

Tyr

Tyr

Val

205

Asp

Glu

Ala

Arg

Val

Ser

Leu

Thr

Thr

110

Thr

Asp

Ala

Phe

Thr

190

Arg

Phe

Gly

Tyr

Val
270

Thr

Tyr

Asp

Ile

95

Asn

Pro

Thr

Asn

Val

175

Pro

Gly

Ser

Ile

Gly

255

Gln

Trp

Glu

Glu

80

Lys

Ser

Tyr

Gln

Leu

160

Ala

Phe

Tyr

Tyr

Ile

240

Tyr

Val



Ala

Pro

Ser

305

Arg

Tyr

Trp

Phe

Leu

385

Val

Trp

Phe

Thr

Val

465

Phe

Leu

Arg

Leu

290

Gly

Met

Thr

Gln

Ser

370

His

Val

Ile

Pro

Val

450

Phe

Thr

Lys

Tyr

275

Ile

Val

Met

Val

Phe

355

Phe

Ile

Ser

Val

Lys

435

Lys

Val

Val

Glu

Val

Val

Lys

Phe

Ala

340

Gly

Ala

Val

Leu

Asp

420

Ala

Lys

Ser

Leu

Lys
500

Ala

Leu

Tyr

Leu

325

Asn

Val

Val

Leu

Ser

405

Arg

Ser

Pro

Phe

Asp

485

Lys

Asp

Phe

Thr

310

Asp

Lys

Ala

Phe

Gly

390

Gly

Ile

Leu

Ala

Leu

470

Ser

Gly

Arg

Ala

295

Ser

Ala

Thr

Ala

Arg

375

Ala

Ile

Ile

Gln

Arg

455

His

Val

Val

Ser

280

Gly

Phe

Met

Trp

Leu

360

Lys

Met

Glu

Arg

Leu

440

Pro

Pro

Ser

Thr

Gly

Arg

Ile

Ile

Ala

345

Cys

Tyr

Phe

Trp

Ile

425

Ile

Trp

Leu

Lys

Arg
505

Val

Asn

Met

His

330

Thr

Leu

Phe

Phe

Ile

410

Ile

Gly

Arg

Tyr

Asn

490

Leu

169

Leu

Asn

Phe

315

Gly

Ser

Ala

Tyr

Tyr

395

Tyr

Lys

Asp

Ala

Phe

475

Gly

Val

Ala

Phe

300

His

Ser

Lys

Gly

Glu

380

Ala

Thr

Ala

Asp

Lys

460

Trp

Glu

Lys

Phe

285

Leu

Lys

Ala

Asn

Thr

365

Ala

Cys

Ala

Ser

Leu

445

Pro

Gln

Leu

Lys

Ala

Glu

Trp

Tyr

Arg

350

Met

Phe

Trp

Ile

Tyr

430

Ile

Gly

Ser

Val

Tyr
510

His

Tyr

Leu

Thr

335

Leu

Val

Leu

Glu

Ala

415

Phe

Arg

Gln

His

Ile

495

Val

Phe

Ile

Gly

320

Ser

Tyr

Phe

Phe

His

400

Ile

Gly

Leu

Tyr

Pro

480

Ile

Cys



Arg Asn

Gly Ser
530

Gly Gly
545

Lys Thr

Val Arg

Leu Glu

Pro Ser
610

Lys Ala
625

Ala Asn

Asn Val

Ser Val

Glu Thr
690

Phe Glu
705

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

Gly Gly Lys Thr Ser Met Arg Leu
515 520

Ser Ser Pro Val Asn Asn Tyr Asn
535

Thr Gly Leu Pro Gly Pro Ile Ala
550

Ser Ala Ala Ala Gly Lys Gln Ser
565 570

Gly Phe Asp Val Leu Glu Ala Tyr
580 585

Asn Leu Asn Val Gln Leu His Ile
595 600

Leu Thr Pro Ser Asp Ser Leu Asp
615

Asp Glu Lys Gly Thr Val val Ala
630

Pro Leu Gly Phe Asp Gly Val Vval
645 650

Lys Glu Leu Leu His Glu Ala Ala
660 665

Val Cys Cys Gly Pro Pro Ile Phe
675 680

Ala Lys Ile Val Leu Asp Lys Ser
695

Glu Tyr Gln Cys Trp
710

119
1884
DNA
Saccharomyces cerevisiae

170

Ala

Asn

His

555

Val

Lys

Tyr

Ile

Thr

635

Phe

Glu

Val

Ala

Ile

Val

540

Ala

Lys

Pro

Asn

Ser

620

Thr

His

Leu

Asp

Lys
700

Glu

525

Leu

Ile

Leu

Glu

Thr

605

Gln

Leu

Cys

Ser

Lys

685

Ala

Gly

Leu

Lys

Val

Leu

590

Met

Gln

Glu

Gly

Gly

670

Val

Ile

Pro

Leu

Leu

Ile

575

Met

Glu

Asp

Lys

Arg

655

Ser

Arg

Glu

Tyr

Thr

Gly

560

Ala

Cys

Val

Glu

Ser

640

Pro

Leu

Asn

Tyr



<400> 119
atggagtctg

atggaacacg
cctcagttat
actgaaatca
gctttcatat
tacgccacat
gtggtcagtg
taccttttca
tatgatgttc
atccttattc
caatttgtcc
agagccaatc
ctatcatgtg
cctgaatggce
atcttaaagc
ctaggttgta
tcaagattga
gaatatcgat
tggtcttcta
ttgtacacgg
acattatctt
tgtacgagat
ttattgtacc
gtctggggtg
gtctctcatg
tctgctgtcg
ttgaagagaa
attgaaacct

gttcaaagat

ttcactctcg
agttgaatcc
ctgaaaaata
ttggctctge
gtggctacgg
catcctatag
ccgcttegea
ttagtgctgt
aaagatacgc
ttttgattat
cgacttggcc
ctgttgtcaa
ttccaatcgt
acgctttgaa
aattattttg
tcttggtccc
tcggcccecectt
tcgctagaga
tgggtatttc
ttatgattgt
catttgtctc
tgaaaccatt
actttagagg
tgggcactac
aaaacatggc
gttccgcagt
tgggtgatgt
atacttgggg

tggaaactat

cgatcctgtt
tgagactcat
caatgccttg
ttacaataaa
ttatggactg
tgagcattct
aatcatatac
catcctatat
tgcaggtgcc
cctatccgat
ttttatcatc
ctggtcttgg
tttgtgtatg
gggccagaag
gatgttagat
actgaccttg
tgttcttggce
tccaattctt
tttcctgatt
tgccgtcaat
tactgtggcce
cataatgttt
tggaagtcag
tttgttcact
gacagttaca
ttccggtgcece
tgctctagcc
taccccacaa

cgtggcttta

aaggaggaaa
aacgattcca
agacagaaca
tggtacttac
gacggtaaca
ctgctgtcta
gctaggttgt
gttgtgggta
attttctaca
ttttcatctt
aacacatgga
gatgtaggta
ttgcacatgce
tcctattatc
gtcgttggtg
gctggtgggg
tttgttttga
ccatataggc
gattttattt
gaatccgtta
tctccatttt
ggatgcgcgce
tcccattcag
tacccagtta
gctttaaact
atttggactc
acaactgcct
aggaatgcct

gtattttgtg

171

agaaacatgt
actccgactc
ggagcctaat
aagcgatttt
tccgttatat
caatcaacgt
ctgatgtgtt
caattattca
atgctggcta
taaagtggag
ttgctggtaa
tgtgggettt
aatggagggc
aagaacatgg
tcettttgat
tcaaaactac
tccctatcett
tggtcaaaga
actatatggc
aatctgcaac
tcgetttact
tatggatggt
gtattattgg
ccgtctctgt
ataccctcta
agactttgta
acgaatctcc
taatgaacgc

ttccattaat

cttcatggga
atatggtctc
tatccagcag
acttttgagt
ttacactggt
cattaatgct
tggtagacta
atcacaagct
tgtgggtgta
actgctgtat
tatcacttcc
catctttccc
cagaaagact
ttttattaag
gggttgttcc
ctggaatgat
atggatttgg
tagggctgta
cgctgattat
cagaattgcc
tgtaacaaga
ggctatgggt
tgcattatgt
acaatctgcc
tagaattggt
caaacaaatt
atatactttc
ttacaaatac

tgcattctcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



ttatgtctaa gggatcctaa attgactgat actgttgctg tggaatacat cgaggatggc

gaatatgtcg acacgaaaga caatgatcca attttggatt ggtttgaaaa acttccatca

aaattcactt ttaaacggga ataa

<210> 120
<211> 627
<212> PRT
<213>

<400> 120
Met Glu Ser
1

Val Phe Met

Ser Asn Ser
35

Ala Leu Arg
50

Gly Ser Ala
65

Ala Phe Ile

Ile Tyr Thr

Ser Thr Ile
115

Ile Tyr Ala
130

Ser Ala Val
145

Tyr Asp Val

Tyr Val Gly

Val

Gly

20

Asp

Gln

Tyr

Cys

Gly

100

Asn

Arg

Ile

Gln

Val

His

Met

Ser

Asn

Asn

Gly

85

Tyr

Val

Leu

Leu

Arg

165

Ile

Ser

Glu

Tyr

Arg

Lys

70

Tyr

Ala

Ile

Ser

Tyr

150

Tyr

Leu

Arg

His

Gly

Ser

55

Trp

Gly

Thr

Asn

Asp

135

Val

Ala

Ile

Saccharomyces cerevisiae

Asp

Glu

Leu

40

Leu

Tyr

Tyr

Ser

Ala

120

Val

Val

Ala

Leu

Pro

Leu

25

Pro

Ile

Leu

Gly

Ser

105

Val

Phe

Gly

Gly

Leu

Val

10

Asn

Gln

Ile

Gln

Leu

90

Tyr

Val

Gly

Thr

Ala

170

Ile
172

Lys

Pro

Leu

Gln

Ala

75

Asp

Ser

Ser

Arg

Ile

155

Ile

Ile

Glu

Glu

Ser

Gln

60

Ile

Gly

Glu

Ala

Leu

140

Ile

Phe

Leu

Glu

Thr

Glu

45

Thr

Leu

Asn

His

Ala

125

Tyr

Gln

Tyr

Ser

Lys

His

30

Lys

Glu

Leu

Ile

Ser

110

Ser

Leu

Ser

Asn

Asp

Lys

15

Asn

Tyr

Ile

Leu

Arg

95

Leu

Gln

Phe

Gln

Ala

175

Phe

His

Asp

Asn

Ile

Ser

80

Tyr

Leu

Ile

Ile

Ala

160

Gly

Ser

1800

1860

1884



Ser

Ile

Val

225

Leu

Ala

Tyr

Leu

Leu

305

Ser

Leu

Arg

Leu

Met

385

Thr

Leu

Ile

210

Val

Ser

Arg

Gln

Asp

290

Val

Arg

Trp

Leu

Ile

370

Ile

Leu

Lys

195

Asn

Asn

Cys

Lys

Glu

275

Val

Pro

Leu

Ile

Val

355

Asp

Val

Ser

180

Trp

Thr

Trp

Val

Thr

260

His

Val

Leu

Ile

Trp

340

Lys

Phe

Ala

Ser

Arg

Trp

Ser

Pro

245

Pro

Gly

Gly

Thr

Gly

325

Glu

Asp

Ile

Val

Phe
405

Leu

Ile

Trp

230

Ile

Glu

Phe

Val

Leu

310

Pro

Tyr

Arg

Tyr

Asn

390

Val

Leu

Ala

215

Asp

Val

Trp

Ile

Leu

295

Ala

Phe

Arg

Ala

Tyr

375

Glu

Ser

Tyr

200

Gly

Val

Leu

His

Lys

280

Leu

Gly

Val

Phe

Val

360

Met

Ser

Thr

185

Gln

Asn

Gly

Cys

Ala

265

Ile

Met

Gly

Leu

Ala

345

Trp

Ala

Val

Val

Phe

Ile

Met

Met

250

Leu

Leu

Gly

Val

Gly

330

Arg

Ser

Ala

Lys

Ala
410

173

Val

Thr

Trp

235

Leu

Lys

Lys

Cys

Lys

315

Phe

Asp

Ser

Asp

Ser

395

Ser

Pro

Ser

220

Ala

His

Gly

Gln

Ser

300

Thr

Val

Pro

Met

Tyr

380

Ala

Pro

Thr

205

Arg

Phe

Met

Gln

Leu

285

Leu

Thr

Leu

Ile

Gly

365

Leu

Thr

Phe

190

Trp

Ala

Ile

Gln

Lys

270

Phe

Gly

Trp

Ile

Leu

350

Ile

Tyr

Arg

Phe

Pro

Asn

Phe

Trp

255

Ser

Trp

Cys

Asn

Pro

335

Pro

Ser

Thr

Ile

Ala
415

Phe

Pro

Pro

240

Arg

Tyr

Met

Ile

Asp

320

Ile

Tyr

Phe

Val

Ala

400

Leu



Leu Val Thr Arg Cys Thr Arg Leu Lys Pro
420 425

Ala Leu Trp Met Val Ala Met Gly Leu Leu
435 440

Ser Gln Ser His Ser Gly Ile Ile Gly Ala
450 455

Gly Thr Thr Leu Phe Thr Tyr Pro Val Thr
465 470

Val Ser His Glu Asn Met Ala Thr Val Thr
485 490

Tyr Arg Ile Gly Ser Ala Val Gly Ser Ala
500 505

Thr Gln Thr Leu Tyr Lys Gln Ile Leu Lys
515 520

Leu Ala Thr Thr Ala Tyr Glu Ser Pro Tyr
530 535

Thr Trp Gly Thr Pro Gln Arg Asn Ala Leu
545 550

Val Gln Arg Leu Glu Thr Ile Val Ala Leu
565 570

Ile Ala Phe Ser Leu Cys Leu Arg Asp Pro
580 585

Ala Val Glu Tyr Ile Glu Asp Gly Glu Tyr
595 600

Asp Pro Ile Leu Asp Trp Phe Glu Lys Leu
610 615

Lys Arg Glu

625

<210> 121
<211> 222
<212> DNA

174

Phe

Tyr

Leu

Val

475

Ala

Val

Arg

Thr

Met

555

Val

Lys

Val

Pro

Ile

His

Cys

460

Ser

Leu

Ser

Met

Phe

540

Asn

Phe

Leu

Asp

Ser
620

Met

Phe

445

Val

Val

Asn

Gly

525

Ile

Ala

Cys

Thr

Thr

605

Lys

Phe
430

Arg

Trp

Gln

Tyr

Ala

510

Asp

Glu

Tyr

Val

Asp

590

Lys

Phe

Gly

Gly

Gly

Ser

Thr

495

Ile

Val

Thr

Lys

Pro

575

Thr

Asp

Thr

Cys

Gly

Val

Ala

480

Leu

Trp

Ala

Tyr

Tyr

560

Leu

Val

Asn

Phe



<213>

<400> 121
atggcagaga

gcagtcaata
gaaaagcaat
aagaaaaccg
<210> 122
<211> 73

<212> PRT

<213>

<400> 122

Met Ala Glu

1

Gly Cys

Val Ser

35

Thr Thr

50

Lys Glu

65

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

123

<400> 123
atgctggaaa

agcgaaaaga
gctgtcaaca
tcactcaaga
gggcagattt
gtaggatcga

cgtatatctg

Ser

Lys

Leu

Val

1821
DNA
Saccharomyces cerevisiae

taaaacatta
aagttttgac
tagtagatgt

gaaaggaagt

Ile Lys

Gly Ala

20

Ile Asp

Pro Tyr

Arg Ser

ctgatcactc
cagatagcaa
aggtcttgtc
ccgccctact
cgcaatcaat
tcaataccgt

atcggtttgg

His

Val

Ile

Asp

Gly
70

Saccharomyces cerevisiae

tcaattcaat
gaaattagaa
atatactaca

tagatctggce

Saccharomyces cerevisiae

Tyr Gln

Asn

Lys

Leu
40

Ser

Phe
55

Ile

Lys Gln

taggaatgac
tgttgagaag
tgactacagc
ggtggctctg
acaaacctat
caaatcaata

acgtatagaa

gtcgtcatga
ccagacgttt
cttccttacg

aaacaattgt

Phe Asn Val

10

Val
25

Leu Thr

Glu Lys Gln

Leu Glu Lys

Leu

aatttagacg
tctaccacgt
tctttcacag
tttttgcagg
gccgctaaca
gtagcctctg

tgctggattt

175

cctgctcggg
ccaaaataga

attttatttt

ga

Val Met Thr

Glu
30

Lys Leu

Val
45

Leu Asp

Ile
60

Lys Lys

ataaaagcac
ctggcttgcg
cttttggagt
gttactgtac
gttttggaaa
ttgtcgcagt

ttgcgettgt

atgttctggt
tatatccctt

agaaaagatt

Cys Ser

15

Pro Asp

vVal Tyr

Thr Gly

tgtctgctac
ccgtatagac
tacgtttagt
tggactcgga
gcattctcaa
gccatacgca

gctctatact

60

120

180

222

60

120

180

240

300

360

420



attggagaaa
atacaacagt
tctggattga
acatgggtaa
cgttggggct
ccctatgtgt
aaagaaaaag
attggagtca
ggtggagcca
tgcttaggtt
cgagtatatc
ctaggtttgc
tcaacattaa
attgttgtcg
tcgcttcttg
atttcgggtc
cctatgtgga
ttactaatgt
tggactcagce
atctacaaat
cagatgatag
gcggctttca
agtctttccg
cgtcgtgtaa
<210>
<211>

<212>
<213>

124
606
PRT

<400> 124

ttatttctge
tcggttatte
gagatcgtac
gtggaaatat
atggaatttt
atgctcagta
gacagaccct
ttcttttcac
cctccaaatg
ttatctttct
taggtgatcc
agattgagtt
gtgcgcagceg
gcattatgct
gtgtcatcgg
ttattggcgce
cgctagtgca
ccgtttatca
gtctggcaaa
caccactcaa
aatcctattc
atgctgttct
cagaagaacg

ttggatattg

tgctactcca
tggatttcgt
atttgcgatg
tgttagctca
ttgcatcatt
catttcctgg
gcgtcaaacg
tgctttetta
gagagagggt
aatttgggaa
aaccatctac
agagtatttg
gatagctcag
gcatttctat
aatgggtctt
tgagattgtg
cgcttcaacc
aatcggagac
ggagttgata
ttatctaaaa
gaagattcaa
ctgttttttc
agagaaagag

a

Saccharomyces cerevisiae

acgttttccg
cttcttgcta
aacatatttc
gttgctggta
gtgcccatct
cgcagcggta
ctctggaaat
gttttagtat
cacattattg
ttaaaatttg
gttgcattgc
gtcaccgtgt
ctttacaatt
cctcatccga
ttgtacaaat
gtcggtatag
acccacaatg
gcagtaggtg
cagcgactcg
aaatacccta
cgcttattga
ttgcgtggcet

aagctcaaaa

gactttttge
cagcactgac
tgattcccgt
atgttgcacc
ccaccctaat
agttaccacc
ttgcggatga
tattacctct
caatgattgt
ctaagaatcc
taatggaatt
taatggtagc
ttctacagtc
aagtctttgt
acagggtggt
ctggtggtat
agatggcaac
cttccatcgc
gctctagttt
ttggatcaga
taattgtgtc
ttactgtaaa

tcaaacaaca

aggtattgtt
tggtgatctg
gattataaac
atataaatgg
attggtcctt
attaaaattg
cataaactta
cacaatagct
ggttggtggc
atttatccca
tgtatggcgt
attcggagaa
atgcactaat
agtcgctggg
atatgacggg
gatacgtttt
tgtcactggg
tggtgctata
agggatggca
ggttcgtgtt
catttcgttt
caagaagcaa

atcatggctc

Met Leu Glu Thr Asp His Ser Arg Asn Asp Asn Leu Asp Asp Lys Ser

1

5

10

176

15

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1821



Thr

Thr

Tyr

Ala

65

Gly

Lys

Ser

Ile

Ile

145

Ile

Thr

Phe

Ser

Gly

225

Pro

Val

Ser

Ser

50

Leu

Gln

His

Val

Glu

130

Ser

Gln

Gly

Leu

Ser

210

Ile

Tyr

Cys

Gly

35

Ser

Leu

Ile

Ser

Val

115

Cys

Ala

Gln

Asp

Ile

195

Val

Phe

Val

Tyr

Leu

Phe

Val

Ser

Gln

100

Ala

Trp

Ala

Phe

Leu

180

Pro

Ala

Cys

Tyr

Ser

Arg

Thr

Ala

Gln

85

Val

Val

Ile

Thr

Gly

165

Ser

Val

Gly

Ile

Ala
245

Glu

Arg

Ala

Leu

70

Ser

Gly

Pro

Phe

Pro

150

Tyr

Gly

Ile

Asn

Ile

230

Gln

Lys

Ile

Phe

55

Phe

Ile

Ser

Tyr

Ala

135

Thr

Ser

Leu

Ile

Val

215

Val

Tyr

Thr

Asp

40

Gly

Leu

Gln

Ile

Ala

120

Leu

Phe

Gly

Arg

Asn

200

Ala

Pro

Ile

Asp

Ala

Val

Gln

Thr

Asn

105

Arg

Val

Ser

Phe

Asp

185

Thr

Pro

Ile

Ser

Ser

Val

Thr

Gly

Tyr

90

Thr

Ile

Leu

Gly

Arg

170

Arg

Trp

Tyr

Ser

Trp
250

177

Asn

Asn

Phe

Tyr

75

Ala

Val

Ser

Tyr

Leu

155

Leu

Thr

Val

Lys

Thr

235

Arg

Val

Lys

Ser

60

Cys

Ala

Lys

Asp

Thr

140

Phe

Leu

Phe

Ser

Trp

220

Leu

Ser

Glu

Val

45

Ser

Thr

Asn

Ser

Arg

125

Ile

Ala

Ala

Ala

Gly

205

Arg

Ile

Gly

Lys

Leu

Leu

Gly

Ser

Ile

110

Phe

Gly

Gly

Thr

Met

190

Asn

Trp

Leu

Lys

Ser

Ser

Lys

Leu

Phe

95

Val

Gly

Glu

Ile

Ala

175

Asn

Ile

Gly

Val

Leu
255

Thr

Asp

Thr

Gly

80

Gly

Ala

Arg

Ile

Val

160

Leu

Ile

Val

Tyr

Leu

240

Pro



Pro

Lys

Phe

Ser

305

Cys

Pro

Leu

Tyr

Ala

385

Ile

Val

Lys

Ile

Leu

465

Leu

Leu

Phe

Leu

290

Lys

Leu

Phe

Leu

Leu

370

Gln

Val

Val

Tyr

Val

450

Val

Leu

Lys

Ala

275

Val

Trp

Ile

Met

355

Val

Arg

Val

Ala

Arg

435

Val

His

Met

Leu

260

Asp

Leu

Arg

Phe

Pro

340

Glu

Thr

Ile

Gly

Gly

420

Val

Gly

Ala

Ser

Lys

Asp

Val

Glu

Ile

325

Arg

Phe

Val

Ala

Ile

405

Ser

Val

Ile

Ser

Val

Glu

Ile

Leu

Gly

310

Phe

Val

Val

Leu

Gln

390

Met

Leu

Tyr

Ala

Thr

470

Tyr

Lys

Asn

Leu

295

His

Leu

Tyr

Trp

Met

375

Leu

Leu

Leu

Asp

Gly

455

Thr

Gln

Gly

Leu

280

Pro

Ile

Ile

Leu

Arg

360

Val

Tyr

His

Gly

Gly

440

Gly

His

Ile

Gln

265

Ile

Leu

Ile

Trp

Gly

345

Leu

Ala

Asn

Phe

Val

425

Ile

Met

Asn

Gly

Thr

Gly

Thr

Ala

Glu

330

Asp

Gly

Phe

Phe

Tyr

410

Ile

Ser

Ile

Glu

Asp
178

Leu

Val

Ile

Met

315

Leu

Pro

Leu

Gly

Leu

395

Pro

Gly

Gly

Arg

Met

475

Ala

Arg

Ile

Ala

300

Ile

Lys

Thr

Gln

Glu

380

Gln

His

Met

Leu

Phe

460

Ala

Val

Gln

Leu

285

Gly

Val

Phe

Ile

Ile

365

Ser

Ser

Pro

Gly

Ile

445

Pro

Thr

Gly

Thr

270

Phe

Gly

Val

Ala

Tyr

350

Glu

Thr

Cys

Lys

Leu

430

Gly

Met

Val

Ala

Leu

Thr

Ala

Gly

Lys

335

Val

Leu

Leu

Thr

Val

415

Leu

Ala

Trp

Thr

Ser

Trp

Ala

Thr

Gly

320

Asn

Ala

Glu

Ser

Asn

400

Phe

Tyr

Glu

Thr

Gly

480

Ile



Ala Gly Ala

Ser
515

Leu Gly

Leu Lys

530

Lys

Ser Ser

545

Tyr

Ala Ala Phe

Asn Lys Lys

Lys Ile Lys

595

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

125
1887
DNA

<400> 125
atggaccctg

gagatgctgg
tctccagcac
gcagaaatgt
gcctatgett
tcgtactccc
gtaggccaga
gtcagtatca
agatttgcag
gaagttattg

gctttaccat

485

Ile
500

Trp
Ser Leu
Pro

Tyr

Lys Ile

Thr

Gly

Ile

Gln

Gln Arg

Met Ala

520

Gly Ser

535

Arg Leu

550

Ala
565

Asn

Gln
580

Ser

Gln Gln

gtattgctaa
aaaaggaagt
cttcttacat
acaaccgccc
acggattaga
agcactcgct
tcttctttgce
ttttttatag
ttggtggttg
cttctgactt

ttatcatcaa

Val

Leu

Ser

Leu Cys

Ala

Ser

Leu
600

Trp

Saccharomyces cerevisiae

tcataccctc
aggagccaag
tgaattgata
gatctaccgt
tggtaatatc
gctatcgacc
cagattatca
catggggacc
tttttaccaa
ttccaacttg

cacctggatt

Leu

505

Ile

Glu

Leu

Phe

Glu

585

Arg

490

Ala Lys

Tyr Lys

Val Arg

Ile Ile

555

Phe
570

Leu

Glu Arg

Arg Val

cccgaggaat

gtcgatgtca

gatccaggtg

gtcgcattat

cgttacactt

gtcaactgta

gatatcttcg

atcattgagt

ttgggtctta

aactggaggt

agcgggaacg

179

Glu Leu

Pro
525

Ser

Val
540

Gln

Val Ser

Arg Gly

Glu Lys

Ile Gly

605

ttgaagaggt
agccaacgct
tgcataacat
tcttctcact
tccaggcgta
ttaagacggt
gcagattttc
cgcaagcggt
ccggtattat
tgttagcett

taacaagtgc

Ile

510

Leu

Met

Ile

Phe

Glu

590

Tyr

495

Gln Arg

Asn Tyr
Ile

Glu

Phe
560

Ser

Thr
575

Val

Lys Leu

tgtcgttccc
aaccacatct
cgagatttac
tttcctcatt
cgcgacttcg
tattgcggcet
cattatgatt
gaatattaca
tctaattttg
attcattcca

catagatgct

60

120

180

240

300

360

420

480

540

600

660



aattggaaat
ggaatttgta
cccgagtteg
tggaaattgg
ccattcacct
gaagtcattg
agacatccat
atcgcattct
gtcgttgcag
gtttctgtta
ccttttatta
cgtggtgact
gcaggttcat
agaatggcgg
agttctgtta
tccgatccaa
acctggggaa
ttatgtatca
aatcataaac
acctttgaaa
acaagcagta
<210>
<211>

<212>
<213>

126
628
PRT

<400> 126

ggggtattgg

tgttgcacat
aagcgctaaa
atatcattgg
tagcgggtgg
gttgggttgt
tgacaccttg
ttatcaattt
ttcatgaatc
tcgttggtac
tatttggcat
ccggtgctca
ttacctatgt
tagtaacctc
gcggagctgt
ccttagetge
caccagaaag
taggtttggt
taacagattc
ttgaggaaaa

aagataggaa

tatgtgggct
gaggtattta
caaattgaag
aatgttatta
tttgaaagag
agtgttacca
ggacttgatt
taactggtat
cataaagtcc
aatcctcggg
ttcttgttgg
ttccggtatc
gactcaagct
attatacctt
ctggactaat
acaagcgtac
aatagcttta
attctgecttt
tattgctett
ggaagaaagt

agattaa

Saccharomyces cerevisiae

Met Asp Pro Gly Ile Ala Asn His

1

5

Val Val Val Pro Glu Met Leu Glu

20

Val Lys Pro Thr Leu Thr Thr Ser

tttatactgc cgctagcecttg
gcaagaaagc atgctaaaga
tggaagtcct tttgtataga
attactgtat ttttcgggtg
gaatggaaaa ctgcgcatat
ctgtacatgc tatgggaaat
caagatagag gtatcttttt
atgcaaggtg attacatgta
gctacaagaa ttacctcctt
ttcatactga ttaaagttag
atcgtctcat ttggtttget
attggctctt tgtgtctatt
tccatccaag catccgctaa
gccacttata atattggttc
atcctaccca aagaaatttc
ggttctccat ttacattcat
gtcatgtctt accgctatgt
cctttgttag gttgcgcatt
gaaggcaatg atcatttgga

tttttgaaaa ataaattctt

tattccgett
tagattgaag
catcgcattt
tgtattggtt
tattgtccct
aaagtactcg
cgctctactc
tactgtacta
gtattcattt
aaggactaag
ggtccattac
aggtttcggt
aactcatgca
tgcatttggt
aaaaagaatt
tacaacttat
tcaaaagatt
catgttgaga
aagtaaaaac

tacgcacttt

Thr Leu Pro Glu Glu Phe Glu Glu

10

15

Lys Glu Val Gly Ala Lys Val Asp

25 30

Ser Pro Ala Pro Ser Tyr Ile Glu

180

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1887



Leu

Asn

65

Ala

Tyr

Cys

Leu

Phe

145

Arg

Ile

Arg

Trp

Gly

225

Gly

Asp

Ile

50

Arg

Tyr

Ala

Ile

Ser

130

Tyr

Phe

Leu

Leu

Ile

210

Ile

Ile

Arg

35

Asp

Pro

Ala

Thr

Lys

115

Asp

Ser

Ala

Ile

Leu

195

Ser

Gly

Cys

Leu

Pro

Ile

Tyr

Ser

100

Thr

Ile

Met

Val

Leu

180

Ala

Gly

Met

Met

Lys
260

Gly

Tyr

Gly

85

Ser

Val

Phe

Gly

Gly

165

Glu

Leu

Asn

Trp

Leu

245

Pro

Val

Arg

70

Leu

Tyr

Ile

Gly

Thr

150

Gly

Val

Phe

Val

Ala

230

His

Glu

His

55

Val

Asp

Ser

Ala

Arg

135

Ile

Cys

Ile

Ile

Thr

215

Phe

Met

Phe

40

Asn

Ala

Gly

Gln

Ala

120

Phe

Ile

Phe

Ala

Pro

200

Ser

Ile

Arg

Glu

Ile

Leu

Asn

His

105

Val

Ser

Glu

Tyr

Ser

185

Ala

Ala

Leu

Tyr

Ala
265

Glu

Phe

Ile

90

Ser

Gly

Ile

Ser

Gln

170

Asp

Leu

Ile

Pro

Leu

250

Leu

181

Ile

Phe

75

Arg

Leu

Gln

Met

Gln

155

Leu

Phe

Pro

Asp

Leu

235

Ala

Asn

Tyr

Ser

Tyr

Leu

Ile

Ile

140

Ala

Gly

Ser

Phe

Ala

220

Ala

Arg

Lys

45

Ala

Leu

Thr

Ser

Phe

125

Val

Val

Leu

Asn

Ile

205

Asn

Cys

Lys

Leu

Glu

Phe

Phe

Thr

110

Phe

Ser

Asn

Thr

Leu

190

Ile

Trp

Ile

His

Lys
270

Met

Leu

Gln

95

Val

Ala

Ile

Ile

Gly

175

Asn

Asn

Lys

Pro

Ala

255

Trp

Tyr

Ile

80

Ala

Asn

Arg

Ile

Thr

160

Ile

Trp

Thr

Trp

Leu

240

Lys

Lys



Ser

Leu

Ala

305

Glu

Ile

Arg

Trp

His

385

Val

Arg

Ser

Gly

Thr

465

Arg

Ser

Phe

Leu

290

Gly

Val

Lys

Gly

Tyr

370

Glu

Ser

Arg

Phe

Ile

450

Tyr

Met

Ala

Cys

275

Ile

Gly

Ile

Tyr

Ile

355

Met

Ser

Val

Thr

Gly

435

Ile

Val

Ala

Phe

Ile

Thr

Leu

Gly

Ser

340

Phe

Gln

Ile

Ile

Lys

420

Leu

Gly

Thr

Val

Gly
500

Asp

Val

Lys

Trp

325

Arg

Phe

Gly

Lys

Val

405

Pro

Leu

Ser

Gln

Val

485

Ser

Ile

Phe

Glu

310

Val

His

Ala

Asp

Ser

390

Gly

Phe

Val

Leu

Ala

470

Thr

Ser

Ala

Phe

295

Glu

Val

Pro

Leu

Tyr

375

Ala

Thr

Ile

His

Cys

455

Ser

Ser

Val

Phe

280

Gly

Trp

Val

Leu

Leu

360

Met

Thr

Ile

Ile

Tyr

440

Leu

Ile

Leu

Ser

Trp

Cys

Lys

Leu

Thr

345

Ile

Tyr

Arg

Leu

Phe

425

Arg

Leu

Gln

Tyr

Gly
505

Lys

Val

Thr

Pro

330

Pro

Ala

Thr

Ile

Gly

410

Gly

Gly

Gly

Ala

Leu

490

Ala

182

Leu

Leu

Ala

315

Leu

Trp

Phe

Val

Thr

395

Phe

Ile

Asp

Phe

Ser

475

Ala

Val

Asp

Val

300

His

Tyr

Asp

Phe

Leu

380

Ser

Ile

Ser

Ser

Gly

460

Ala

Thr

Trp

Ile

285

Pro

Ile

Met

Leu

Ile

365

Val

Leu

Leu

Cys

Gly

445

Ala

Lys

Tyr

Thr

Ile

Phe

Ile

Leu

Ile

350

Asn

Val

Tyr

Ile

Trp

430

Ala

Gly

Thr

Asn

Asn
510

Gly

Thr

Val

Trp

335

Gln

Phe

Ala

Ser

Lys

415

Ile

His

Ser

His

Ile

495

Ile

Met

Leu

Pro

320

Glu

Asp

Asn

Val

Phe

400

Val

Val

Ser

Phe

Ala

480

Gly

Leu



Pro Lys Glu Ile Ser Lys Arg Ile Ser Asp Pro Thr Leu Ala Ala Gln
515 520 525
Ala Tyr Gly Ser Pro Phe Thr Phe Ile Thr Thr Tyr Thr Trp Gly Thr
530 535 540
Pro Glu Arg Ile Ala Leu Val Met Ser Tyr Arg Tyr Val Gln Lys Ile
545 550 555 560
Leu Cys Ile Ile Gly Leu Val Phe Cys Phe Pro Leu Leu Gly Cys Ala
565 570 575
Phe Met Leu Arg Asn His Lys Leu Thr Asp Ser Ile Ala Leu Glu Gly
580 585 590
Asn Asp His Leu Glu Ser Lys Asn Thr Phe Glu Ile Glu Glu Lys Glu
595 600 605
Glu Ser Phe Leu Lys Asn Lys Phe Phe Thr His Phe Thr Ser Ser Lys
610 615 620
Asp Arg Lys Asp
625
<210> 127
<211> 1914
<212> DNA
<213> Saccharomyces cerevisiae
<400> 127
atgatcgaag tcccagaaga caatcgttct agccaaacaa agcgtaagaa tactgaaaaa 60
aattgtaatg aactgatggt tgatgaaaag atggatgacg attcgtcgcc cagagatgaa 120
atgaaagata aattaaaggg aacaaaatca ttgattattc gtaagtctga gctaatggct 180
aaaaagtatg atacttggca attaaaagct atattcctgt tttctgcatt catttgcact 240
ttcgcttatg gattagatag cagcataagg ggtacatata tgacctacgc aatgaactcg 300
tactccgcac attctctcat ttctacagta agcgtcatag ttctaatgat atctgctgtt 360
tcacaggtga tctttggagg gttatcagat atctttggaa ggctaacgtt gtttcttgta 420
tccattgtac tttacattgt gggtacaata attcaatctc aagcatatga tgtccagagg 480
tatgctgctg gagctgtctt ttattatgtg ggacttgtcg gtgttatgct acaggttgtt 540
ttgatgttgt ctgataattc ttcattaaaa tggaggctat tttacacatt gataccttca 600

183



tggccctcga
gagaactggt
ttgattttgt
ttacaggatg
ttctggaagc
gtaccactca
ccctttgtgce
ttggttcctt
attatgtttt
gtagttgcgg
gtgactgctg
tcgtatatta
aggtcaggtc
agttgtttat
atggctactg
gccatttccg
gacgctgacc
tggggtactc
gttattgttg
cctcggttga
gaagatgatc
aagaaagatt
<210>
<211>

<212>
<213>

128
637
PRT

<400> 128

ttatcactac
cgtggaatat
gtatgctcca
aaaaatcgta
tagatgttgt
ctcttgctgg
ttggctttgt
tcgctccatt
ttatctgett
tagatgagag
ttgttgctce
tttttggtgg
aagacgccga
tcgattatcc
tcacagcatt
gtgccatatg
tggctacagce
cagttaggtc
cgcttgtatt
ctgaagattt
ctatcaatga

tacaaaaccc

gtgggtctca
tgctatgtgg
tatgagatgg
ctatcaaacg
cggtgtgttg
tggcgtctct
cctggttcca
caagctgcta
tgtatatcaa
cgcttcctca
atttctgggg
Cctcactttat
tggaggtata
tacaattgtt
aaactataca
gacgcagtca
agcatatggce
tgcgatggtt
ttcagcgcect
tgcccaaaag
ctggatcgcg

caacaggata

Saccharomyces cerevisiae

ggtagtgtag
gcgttcattt
aaagtaagaa
cacggattag
ttgtttactg
acaaattgga
ggcttcatat
aaagatcgtg
atggctgctg
gctacaagaa
ctcatcgtta
ttcattacta
attgctggta
tctattcagt
gttttcagaa
ttgtacccta
tcaccactaa
gaagcttaca
atgttccttc
ttacctgaca
aaacgttttg

tgtgttcgaa

tggaggcagc
tccctctatg
atgacgtgga
tacaaatgct
ctggtgttgg
gaaattcaaa
attgggaaag
gcgtgtggge
ggtatctcta
taataaactt
cgagatcatc
tgggactatt
tggttatttg
cggtaacatc
taggtggagc
aattattgca
cttttattct
gacacgttca
taacattctg
gagaatatgt
caaaggcctt

aaaatgatct

aaacccgtta
ctgtatccca
atggaaagaa
ggtacagttg
ttgtattctt
gattatcggg
tcgacttgct
cccattggga
caccattcta
atactctttt
tagattgaag
ttaccgctac
gggtctcagt
ccatgagaat
agttgcagct
ctacatggga
ttccaatccce
aaaatacgaa
cgtaagagat
ccaaaccaag
aggaggtcat

ctga

Met Ile Glu Val Pro Glu Asp Asn Arg Ser Ser Gln Thr Lys Arg Lys

1

5

10

15

Asn Thr Glu Lys Asn Cys Asn Glu Leu Met Val Asp Glu Lys Met Asp

20

25

184

30

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1914



Asp

Lys

Thr

65

Phe

Ala

Ile

Ser

Tyr

145

Tyr

Leu

Leu

Val

Trp

225

Leu

Glu

Asp

Ser

50

Trp

Ala

Met

Val

Asp

130

Ile

Ala

Gln

Phe

Ser

210

Asn

Ile

Trp

Ser

35

Leu

Gln

Tyr

Asn

Leu

115

Ile

Val

Ala

Val

Tyr

195

Gly

Ile

Leu

Lys

Ser

Ile

Leu

Gly

Ser

100

Met

Phe

Gly

Gly

Val

180

Thr

Ser

Ala

Cys

Glu
260

Pro

Ile

Lys

Leu

85

Tyr

Ile

Gly

Thr

Ala

165

Leu

Leu

Val

Met

Met

245

Leu

Arg

Arg

Ala

70

Asp

Ser

Ser

Arg

Ile

150

Val

Met

Ile

Val

Trp

230

Leu

Gln

Asp

Lys

55

Ile

Ser

Ala

Ala

Leu

135

Ile

Phe

Leu

Pro

Glu

215

Ala

His

Asp

Glu

40

Ser

Phe

Ser

His

Val

120

Thr

Gln

Tyr

Ser

Ser

200

Ala

Phe

Met

Glu

Met

Glu

Leu

Ile

Ser

105

Ser

Leu

Ser

Tyr

Asp

185

Trp

Ala

Ile

Arg

Lys
265

Lys

Leu

Phe

Arg

90

Leu

Gln

Phe

Gln

Val

170

Asn

Pro

Asn

Phe

Trp

250

Ser

185

Asp

Met

Ser

75

Gly

Ile

Val

Leu

Ala

155

Gly

Ser

Ser

Pro

Pro

235

Lys

Tyr

Lys

Ala

60

Ala

Thr

Ser

Ile

Val

140

Tyr

Leu

Ser

Ile

Leu

220

Leu

Val

Tyr

Leu

45

Lys

Phe

Tyr

Thr

Phe

125

Ser

Asp

Val

Leu

Ile

205

Glu

Cys

Arg

Gln

Lys

Lys

Ile

Met

Val

110

Gly

Ile

Val

Gly

Lys

190

Thr

Asn

Cys

Asn

Thr
270

Gly

Tyr

Cys

Thr

95

Ser

Gly

Val

Gln

Val

175

Trp

Thr

Trp

Ile

Asp

255

His

Thr

Asp

Thr

80

Tyr

Val

Leu

Leu

Arg

160

Met

Arg

Trp

Ser

Pro

240

Val

Gly



Leu

Val

Leu

305

Pro

Ser

Arg

Tyr

Asp

385

Val

Ser

Thr

Gly

Asp

465

Met

Ala

Val

Leu

290

Ala

Phe

Arg

Gly

Gln

370

Glu

Thr

Arg

Met

Ile

450

Tyr

Ala

Val

Gln

275

Leu

Gly

Val

Leu

Val

355

Met

Ser

Ala

Leu

Gly

435

Ile

Pro

Thr

Ala

Met

Phe

Gly

Leu

Ala

340

Trp

Ala

Ala

Val

Lys

420

Leu

Ala

Thr

Val

Ala

Leu

Thr

Val

Gly

325

Leu

Ala

Ala

Ser

Val

405

Ser

Phe

Gly

Ile

Thr

485

Ala

Val

Ala

Ser

310

Phe

Val

Pro

Gly

Ser

390

Ala

Tyr

Tyr

Met

Val

470

Ala

Ile

Gln

Gly

295

Thr

Val

Pro

Leu

Tyr

375

Ala

Pro

Ile

Arg

Val

455

Ser

Leu

Ser

Leu

280

Val

Asn

Leu

Phe

Gly

360

Leu

Thr

Phe

Ile

Tyr

440

Ile

Ile

Asn

Gly

Phe

Gly

Trp

Val

Ala

345

Ile

Tyr

Arg

Leu

Phe

425

Arg

Trp

Gln

Tyr

Ala

Trp

Cys

Arg

Pro

330

Pro

Met

Thr

Ile

Gly

410

Gly

Ser

Gly

Ser

Thr

490

Ile
186

Lys

Ile

Asn

315

Gly

Phe

Phe

Ile

Ile

395

Leu

Gly

Gly

Leu

Val

475

Val

Trp

Leu

Leu

300

Ser

Phe

Lys

Phe

Leu

380

Asn

Ile

Ser

Gln

Ser

460

Thr

Phe

Thr

Asp

285

Val

Lys

Ile

Leu

Ile

365

Val

Leu

Val

Leu

Asp

445

Ser

Ser

Arg

Gln

Val

Pro

Ile

Tyr

Leu

350

Cys

Val

Tyr

Thr

Tyr

430

Ala

Cys

His

Ile

Ser

Val

Leu

Ile

Trp

335

Lys

Phe

Ala

Ser

Arg

415

Phe

Asp

Leu

Glu

Gly

495

Leu

Gly

Thr

Gly

320

Glu

Asp

Val

Val

Phe

400

Ser

Ile

Gly

Phe

Asn

480

Gly

Tyr



Pro Lys

Tyr Gly

530

Val
545

Arg

vVal Ile

Cys Val

Asp Arg

Ile Ala

610

Gln
625

Asn

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

129
DNA
<400> 129
atggtaaagc
gctatttttg
ggtgccaatt
gatgaacttg
gctatgatga
gactcaaata
attttggagg
gcaaatgaaa

attgggcatt

Leu

515

Ser

Ser

Val

Arg

Glu

595

Lys

Pro

3201

500

Leu His

Leu

Pro

Ala Met

Tyr

Thr

Val

Met Gly

520

Phe
535

Ile

Glu Ala

550

Ala Leu

565

Asp Pro

580

Tyr Val

Phe

Arg

Asn Arg

Val

Arg

Gln

Ala

Ile

Phe Ser

Leu Thr

Thr Lys

600

Lys Ala

615

Cys Val

630

agcagggatc
gcggagagtt
caaaggacta
ctgatgacga
ctatgggcgc
gtttgaatat
atgatggggg
ttcatctcge

ctcaactttc

Saccharomyces cerevisiae

cggcaagacc
tggctcttta
tacggagcat
tgacgatttg
gtatgatgat
gcaactgcct
tactcccgca
cactgaaact

cattggtggc

Asp

Leu

Tyr

Ala

Glu

585

Glu

Leu

Arg

505

Ala Asp

Asn

Ser

His
555

Arg

Pro Met

570

Asp Phe

Asp Asp
Gly

Gly

Asn
635

Lys

aacttggcca
gaaatcgggt
ttgccggatg
ccagaagaat
gtaaacgaga
gaaattaatg
actagcaatg
ggagttcttg

gttaatggaa

187

510

Ala
525

Leu

Pro
540

Trp

Val Gln

Phe Leu
Ala

Gln

Ile
605

Pro

His
620

Lys

Asp Leu

acgaagatga

catacattgg

ctgtagattt

ctgatgctaa

acggtgccgt

gtgatttgtc

ctttgtttat

atggtagtgg

atgatatgtc

Thr

Gly

Lys

Leu

Lys

590

Asn

Lys

Ala Ala

Thr

Pro

Glu
560

Tyr

Thr
575

Phe

Leu Pro

Asp Trp

Asp Leu

agcatatgaa
cggggatgaa
tgaagatgaa
tttgcatcca
actcggtatc
tcaacagttt
gggaatggat
cgcaaatgaa

gataaatggc

60

120

180

240

300

360

420

480

540



ggatttatca
ttgataaacc
attttaaaat
atatctaggg
gataagaggt
aacaatttac
gatgaacttt
accatatcgg
caaggtactt
tccggceggtt
gaagacatga
gacgaaaaac
ctggatagta
ttatctaatg
accatctcga
tacaaagtgg
cacatcagac
gataaaggta
actgctcctg
ggtatggcca
cccaaattgc
aactttggat
gcacccgttt
tttggtataa
acttttcctg
acaagactga
attgatccca
aaggagttca
gatgaaaaat

caagttgaat

tggaaccaga
atgagaagta
ggaacaagct
taaagaaacc
tatttaactc
ttcaaagtaa
tccctattaa
aagacttgct
catcaacagc
ataaattgaa
tcattgatgce
tgttgctgat
gtaacttgat
atgataaata
acttaaatat
ctgttcctag
caggtactaa
aagatgtcaa
tttatttaat
ataaattaat
ctgttggcga
ttgttgaacc
tcaaacatga
gcaatcgatt
tcgaggagat
aaatgattat
ttgcaaagca
tgaaatatca
tgttagacaa

caatgagtca

tatgtcagat
tcttctaaaa
gatttataga
gtttatgcct
aaggacaata
ctcttctgca
agagcaacaa
tattgccact
aaccttggcg
gagcttgatt
aaaattgaaa
gattgagaaa
attgcccctc
tcaaatcttg
tcagcattct
ataccagttg
aattgtcttc
agaatcattt
ggaatattct
taattattat
aactcacgtt
tggtcatatc
tatatcagga
ttacttacgt
tccecggacct
ttatagaatt
ctttccecgac
aagagatggt
tgaagcagtg

gggcttacaa

ggcaagcata
aaatactttc
agatctgttc
ttaaatttga
tcttacgtcg
tcccgaagag
aaaaaaagaa
gatgattggg
gattcgtcta
gaggatgttg
gagtctaaac
acgaataatt
aacgaaacta
aaaaaaaccc
caacctgcga
aggcatttcc
agtaagttaa
tctacatctce
gaacaaacac
cggaaagcca
ttgggagttc
gtccccacat
acagattttc
aatattaacc
aattcaagaa
ctaaaccata
caagattatg
cctgaaaaag
aaaagtttaa

ttccaagaag
188

agaaagccac
ctgattttga
cttatcattg
aattcaaggt
ctccgattta
gtttaattca
agattattca
accaagaaaa
tgacacccaa
ctgaagattg
atgctgaatt
tagcgcagca
ttttgcaaca
atcaaacaaa
ttaatttaca
accgtgaaaa
aagcgcgtaa
aagatctaac
cggtagcettt
atgaacaaga
aagacaaatc
tatacaataa
ttctgacaaa
atctttttac
aggtgacatc
atcacagcaa
gacaaaacag
gtctgtggag
ttacgccaga

ataatgaagc

caaattagac
aaagggtaaa
gcacagtgaa
tcaacaggat
tcaagggaaa
tgtttccatt
tgatgaaaag
aatcatcaat
cttaaagttc
gcagtgggat
aaatatgaat
aaagcaacaa
aaaattcaat
agttcgttct
atctccattt
ctttggtteg
aaggaaaaga
catcggggat
gtctaaattt
tactctaagg
accattttgg
catgattaga
aagttccgga
ggttggacaa
aatgaaagct
ggcaatttct
acaaaaagtg
gcttaaagat
gcagatcagc

atataatttt

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340



gattctaagc
attaattcaa
tgtggtgaag
tctccttceca
gtggctcaac
aaatcgttga
accaacaagc
aaaagagatg
attcaaggat
gaggacactt
ctagaattag
agaaatggtg
gtaactgacg
tgcggacaaa
aaccctgctt
<210>
<211>

<212>
<213>

130
1066
PRT

<400> 130

Met Val Lys
1

Glu Ala Tyr

Gly Ser Tyr

Glu His Leu

50

Asp
65

Asp Asp

taaaatctct
cacaaatgcg
gtttttcttt
gtaataacaa
agcaaaaagc
gcataagcaa
atgttaagac
aaaatggtat
atataaaaat
caaagataaa
ctaatttgga
gtgccacgag
ggaaagcagc
tcgggcacat

caccaaagta

Gln Gln

Glu
20

Ala

Ile

Gly

Ile

agaagaaaac
agctatgata
cttgaaaact
tagttcaaac
ttacgacgaa
tccttttgag
ggatagagat
aattcaaagg
caaagaacag
taacttggaa
aaaatcacag
aacagaaaac
caggaataaa

tagaacaaat

g

Saccharomyces cerevisiae

Ser Gly

Phe

Gly

Glu

Gly
Pro

Asp

Asp Asp

Gly

Ala

Leu
70

Asp

Val
55

Pro

40

Asp

Glu

ttgttaccat
caaatacatg
tcaatgaaag
aaaaaaggca
gaaattgcga
gaaatgacca
gataagaaaa
cagacaattt
gataaagaag
gaacttgaga
caacgtagag
tctgtggata
ggtaagaaca

aaatcttgtc

Thr
10

Lys Asn

Gly Glu Phe

25

Gly Ala Asn

Phe Glu Asp

Glu Ser Asp

75

189

ggaacattac
gtgttggtga
gtggttttgt
ctaacacgca
agacctggta
atcctgatga
ttctgaagat
tcataagaga
atgttaacaa
aacagaaaaa
cagcaaggca
atggtagcga
ctacaaggag

caatgtatag

Leu Ala

Gly Ser

30

Ser

Asn

Leu

Lys
45

Asp

Glu
60

Asp Glu

Ala Asn Leu

aaaaaatttt
cccaacgggce
taagtctggt
tagctacaat
tacacataca
gattaatcag
tgttagaaag
tcctagggtc
attgttagag
actgttgcaa
aaattcgaag
ccttgccggt
atgtgctaca

cagtaaagat

Glu
15

Asp

Glu Ile

Tyr Thr
Ala

Leu

Pro
80

His

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3201



Ala

Val

Asn

Pro

His

145

Ile

Ser

His

Leu

Asn

225

Ile

Val

Val

Ser

Pro
305

Met

Leu

Gly

Ala

130

Leu

Ile

Lys

Lys

210

Lys

Ser

Gln

Ala

Ala

290

Ile

Met

Gly

Asp

115

Thr

Ala

His

Asn

Lys

195

Lys

Leu

Arg

Gln

Pro

275

Ser

Lys

Thr

Ile

100

Leu

Ser

Thr

Ser

Gly

180

Ala

Tyr

Ile

Val

Asp

260

Ile

Arg

Glu

Met

85

Asp

Ser

Asn

Glu

Gln

165

Gly

Thr

Phe

Tyr

Lys

245

Asp

Tyr

Arg

Gln

Gly

Ser

Gln

Ala

Thr

150

Leu

Phe

Lys

Pro

Arg

230

Lys

Lys

Gln

Gly

Gln
310

Ala

Asn

Gln

Leu

135

Gly

Ser

Ile

Leu

Asp

215

Arg

Pro

Arg

Gly

Leu

295

Lys

Tyr

Ser

Phe

120

Phe

Val

Ile

Met

Asp

200

Phe

Ser

Phe

Leu

Lys

280

Ile

Lys

Asp

Leu

105

Ile

Met

Leu

Gly

Glu

185

Leu

Glu

Val

Met

Phe

265

Asn

His

Arg

Asp

90

Asn

Leu

Gly

Asp

Gly

170

Pro

Ile

Lys

Pro

Pro

250

Asn

Asn

Val

Lys

190

Val

Met

Glu

Met

Gly

155

Val

Asp

Asn

Gly

Tyr

235

Leu

Ser

Leu

Ser

Ile
315

Asn

Gln

Asp

Asp

140

Ser

Asn

Met

His

Lys

220

His

Asn

Arg

Leu

Ile

300

Ile

Glu

Leu

Asp

125

Ala

Gly

Ser

Glu

205

Ile

Trp

Leu

Thr

Gln

285

Asp

His

Asn

Pro

110

Gly

Asn

Ala

Asn

Asp

190

Lys

Leu

His

Lys

Ile

270

Ser

Glu

Asp

Gly

95

Glu

Gly

Glu

Asn

Asp

175

Gly

Tyr

Lys

Ser

Phe

255

Ser

Asn

Leu

Glu

Ala

Ile

Thr

Ile

Glu

160

Met

Lys

Leu

Trp

Glu

240

Lys

Tyr

Ser

Phe

Lys
320



Thr

Lys

Ser

Leu

Ile

385

Asp

Gln

Thr

Ile

Leu

465

Tyr

Asn

Leu

Ser

Tyr
545

Ile

Ile

Met

Ile

370

Asp

Glu

Lys

Ile

Leu

450

Asn

Lys

Phe

Lys

Phe

530

Leu

Ser

Ile

Thr

355

Glu

Ala

Lys

Gln

Leu

435

Lys

Ile

Val

Ala
515

Ser

Met

Glu

Asn

340

Pro

Asp

Lys

Leu

Gln

420

Gln

Lys

Gln

Ala

Ser

500

Arg

Thr

Glu

Asp

325

Gln

Asn

Val

Leu

Leu

405

Leu

Gln

Thr

His

Val

485

His

Lys

Ser

Tyr

Leu

Gly

Leu

Ala

Lys

390

Leu

Asp

Lys

His

Ser

470

Pro

Ile

Arg

Gln

Ser
550

Leu

Thr

Lys

Glu

375

Glu

Met

Ser

Phe

Gln

455

Gln

Arg

Arg

Lys

Asp

535

Glu

Ile

Ser

Phe

360

Asp

Ser

Ile

Ser

Asn

440

Thr

Pro

Tyr

Pro

Arg

520

Leu

Gln

Ala

Ser

345

Ser

Trp

Lys

Glu

Asn

425

Leu

Lys

Ala

Gln

Gly

505

Asp

Thr

Thr

Thr

330

Thr

Gly

Gln

His

Lys

410

Leu

Ser

Val

Ile

Leu

490

Thr

Lys

Ile

Pro

191

Asp

Ala

Gly

Trp

Ala

395

Thr

Ile

Asn

Arg

Asn

475

Arg

Lys

Gly

Gly

Val
555

Asp

Thr

Tyr

Asp

380

Glu

Asn

Leu

Asp

Ser

460

Leu

His

Ile

Lys

Asp

540

Ala

Trp

Leu

Lys

365

Glu

Leu

Asn

Pro

Asp

445

Thr

Gln

Phe

Val

Asp

525

Thr

Leu

Asp

Ala

350

Leu

Asp

Asn

Leu

Leu

430

Lys

Ile

Ser

His

Phe

510

Val

Ala

Ser

Gln

335

Asp

Lys

Met

Met

Ala

415

Asn

Tyr

Ser

Pro

Arg

495

Ser

Lys

Pro

Lys

Glu

Ser

Ser

Ile

Asn

400

Gln

Glu

Gln

Asn

Phe

480

Glu

Lys

Glu

Val

Phe
560



Gly

Asp

Val

His

Lys

625

Phe

Thr

Arg

Arg

Ala

705

Lys

Arg

Leu

Leu

Lys

Met

Thr

Gln

Ile

610

His

Gly

Val

Lys

Ile

690

Lys

Glu

Leu

Ile

Gln

770

Ser

Ala

Leu

Asp

595

Val

Asp

Ile

Gly

Val

675

Leu

His

Phe

Lys

Thr

755

Phe

Leu

Asn

Arg

580

Lys

Pro

Ile

Ser

Gln

660

Thr

Asn

Phe

Met

Asp

740

Pro

Gln

Glu

Lys

565

Pro

Ser

Thr

Ser

Asn

645

Thr

Ser

His

Pro

Lys

725

Asp

Glu

Glu

Glu

Leu

Lys

Pro

Leu

Gly

630

Arg

Phe

Met

Asn

Asp

710

Tyr

Glu

Gln

Asp

Asn

Ile

Leu

Phe

Tyr

615

Thr

Phe

Pro

Lys

His

695

Gln

Gln

Lys

Ile

Asn

775

Leu

Asn

Pro

Trp

600

Asn

Asp

Tyr

Val

Ala

680

Ser

Asp

Arg

Leu

Ser

760

Glu

Leu

Tyr

Val

585

Asn

Asn

Phe

Leu

Glu

665

Thr

Lys

Tyr

Asp

Leu

745

Gln

Ala

Pro

Tyr

570

Gly

Phe

Met

Leu

Arg

650

Glu

Arg

Ala

Gly

Gly

730

Asp

Val

Tyr

Trp
192

Arg

Glu

Gly

Ile

Leu

635

Asn

Ile

Leu

Ile

Gln

715

Pro

Asn

Glu

Asn

Asn

Lys

Thr

Phe

Arg

620

Thr

Ile

Pro

Lys

Ser

700

Asn

Glu

Glu

Ser

Phe

780

Ile

Ala

His

Val

605

Ala

Lys

Asn

Gly

Met

685

Ile

Arg

Lys

Ala

Met

765

Asp

Thr

Asn

Val

590

Glu

Pro

Ser

His

Pro

670

Ile

Asp

Gln

Gly

Val

750

Ser

Ser

Lys

Glu

575

Leu

Pro

Val

Ser

Leu

655

Asn

Ile

Pro

Lys

Leu

735

Lys

Gln

Lys

Asn

Gln

Gly

Gly

Phe

Gly

640

Phe

Ser

Tyr

Ile

Val

720

Trp

Ser

Gly

Leu

Phe



785 790 795 800

Ile Asn Ser Thr Gln Met Arg Ala Met Ile Gln Ile His Gly Val Gly
805 810 815

Asp Pro Thr Gly Cys Gly Glu Gly Phe Ser Phe Leu Lys Thr Ser Met
820 825 830

Lys Gly Gly Phe Val Lys Ser Gly Ser Pro Ser Ser Asn Asn Asn Ser
835 840 845

Ser Asn Lys Lys Gly Thr Asn Thr His Ser Tyr Asn Val Ala Gln Gln
850 855 860

Gln Lys Ala Tyr Asp Glu Glu Ile Ala Lys Thr Trp Tyr Thr His Thr
865 870 875 880

Lys Ser Leu Ser Ile Ser Asn Pro Phe Glu Glu Met Thr Asn Pro Asp
885 890 895

Glu Ile Asn Gln Thr Asn Lys His Val Lys Thr Asp Arg Asp Asp Lys
900 905 910

Lys Ile Leu Lys Ile Val Arg Lys Lys Arg Asp Glu Asn Gly Ile Ile
915 920 925

Gln Arg Gln Thr Ile Phe Ile Arg Asp Pro Arg Val Ile Gln Gly Tyr
930 935 940

Ile Lys Ile Lys Glu Gln Asp Lys Glu Asp Val Asn Lys Leu Leu Glu
945 950 955 960

Glu Asp Thr Ser Lys Ile Asn Asn Leu Glu Glu Leu Glu Lys Gln Lys
965 970 975

Lys Leu Leu Gln Leu Glu Leu Ala Asn Leu Glu Lys Ser Gln Gln Arg
980 985 990

Arg Ala Ala Arg Gln Asn Ser Lys Arg Asn Gly Gly Ala Thr Arg Thr
995 1000 1005

Glu Asn Ser Val Asp Asn Gly Ser Asp Leu Ala Gly Val Thr Asp
1010 1015 1020

193



Gly Lys
1025

Ala Thr
1040

Pro Met
1055

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

131
DNA
<400> 131
atgcttttceg
ccagcatcaa
gaattggaat
tatgaaccag
aaaagtaaaa
cacaaagatg
ttcatccgge
gcctctctag
aatgtttatg
tatcacttct
ttcttaagag
aggtggtttt
gttttgttgc
gatcgcagaa
cattttcctt
ataagatata
tgtacgatcc
gtgaagtata
gtgttttttt

attatcttag

ggtgaatgga

2085

Ala Ala Arg Asn Lys

ctagattagt
ctaagaaaag
cacacaaatt
cactagggtc
aaatattcga
aggtcgtcag
ctcttgatga
ataggtgggt
gagtgacgat
tgaacttttc
gccactatgt
tcatcggtct
acgggttctt
gccaagtgct
tgatagttct
ccgcattcat
atgcaatagg
gtgatctatg
cgttcttett
caataggatt

taatggcgtg

1030

1045

1060

Saccharomyces cerevisiae

gctgctgttyg
aacgcaatgg
tgacacggat
ttggttacat
aaaaacgttt
caatgaggag
ggtaaaggaa
atgggcttat
ttgcttatac
tcgacttaaa
tcttccagecg
ggtccctacc
gttgagtagt
tatcttcctt
ctttggcggt
tacttaccac
atacacctac
gacatccgga
ctttagacga
tttccatgcg

tgcactgttt

Gly Lys Asn Thr Thr

Cys Gly Gln Ile Gly His Ile Arg Thr Asn

Tyr Ser Ser Lys Asp Asn Pro Ala Ser Pro

gtgtatttgg
gaccagatag
gtgaagggtc
tgcgcgaagg
agcaaaatta
tattatcgaa
aacatacgat
tttgggcccce
tggataggag
caaacggtgt
cttgttcata
aggttagaga
tacaattttg
tccgacaggg
aaaaacagca
aaatggttag
catgcataca
agacatgcca
cattattacg
tgctggaaac

tggattgctg
194

1035

Lys
1050

Lys
1065

caccaggttc
caattgatgc
ggcacgctac
atgttctcga
atcagtattg
tttttgccaa
atcccgtcac
tggataatat
ttctgtttat
tcaaaaacaa
accatgctat
cccttgtcect
accataatga
cagggatcct
caatgacttg
gaagattcat
tagaaaatta
tgatcattgt
aattgtttgt
attgctataa

accgtattct

Arg Arg Cys

Ser Cys

tttagcaaaa
ttgtgctaaa
tctttgcact
cagtaggaag
ccacgattat
tgcatccctt
tcccaataaa
agacaaagga
tgcagctgta
ggtgtctgct
gtcagtggga
attcggttac
gttgctcagt
ggcattcgca
gctcacaggt
gttagtagac
ctggaaatac
tggaatactt
tattacgcac
acttggatgg

gcggctaata

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



aagattgcaa

gaagtgagaa

ctgtacttct

ttggttgagg

ttacaggaat

ccttatggac

gcgggtgttce

gattctcatc

tatcgcaaag

ggagagcgaa

ggcagactgc

atcgatgaga

gggtcagagg

ggtgacaaat

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

132
694
PRT

<400> 132

Met Leu Phe

1

Ser Leu

Ile Ala

35

Thr Asp

Leu
65

Gly

Lys Ser

Ala

Ile

Val

Ser

Lys

tttttggaat
tctcaaaaag
taagaccaaa
atggtgagtt
accttttaga
aaagcacgcg
ctggacctct
aaatgatcaa
agataatggt
aagatgaatc
tgacgacatc
taattgaaga
gctttgtaga

ggatagaata

Ala Arg

Lys Pro

20

Asp Ala

Lys Gly
Leu

Trp

Ile
85

Lys

Leu

Ala

Cys

Arg

His

70

Phe

gccatgggcect
ctccaaatgg
aatattctgg
ggtagttgtg
gagcgaaggyg
aacacatttg
gtcgatggca
atttgtgtgg
gctaaaagag
gaacacggag
gaaatcagcg
agcagtaagt
caagacacga

cgtggaggaa

Saccharomyces cerevisiae

Val Leu

Ser Thr

Ala Lys

40

His Ala

55

Cys Ala

Glu Lys

aaattgaaac

tggaaagcag

caatcacatc

ataacagtga

tacacggaaa

ttcgaaagcc

ataaaggcag

agtgtacgta

ttgaacatag

gagggagcaa

gaaatgatta

ggtgcaaaat

gagttgacgg

ttccagaatt

Leu Val

10

Leu

Lys
25

Lys Arg

Glu Leu Glu

Thr Leu Cys

Val
75

Lys Asp

Thr Phe

90
195

Ser

tgtgtggcga
aacctggcca
cattcacggt
aaaatgggct
tgcgagtact
tcctgtttat
gtcgccaggt
accttgatct
acacaaaaat
ttgctaatat
ctgattttgg
ctttgttggt

caaaaagagt

ggtag

Tyr Leu

Thr

Gln

His
45

Ser

Thr
60

Tyr
Leu

Asp

Lys Ile

Ala

Trp

Lys

Glu

Ser

Asn

gtccatgata
atatatatat
catggattct
aaccaaaaaa
agcagaagga
tgccggaggg
caaaagcaac
cttagaagtg
ttacttcaca
gagcacggaa
acgaccaaat
cacttgttgce

tcttgaacac

Pro
15

Gly
Asp Gln
Phe

Asp

Pro Ala

Arg

Lys

Gln
95

Tyr

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2085



Cys

Arg

Lys

Arg

145

Asn

Ile

Val

Pro

Ile

225

Val

Glu

Arg

Gly

Ala

305

Cys

His

Ile

Glu

130

Trp

Val

Ala

Phe

Ala

210

Gly

Leu

Leu

Ala

Gly

290

Phe

Thr

Asp

Phe

115

Asn

Val

Tyr

Ala

Lys

195

Leu

Leu

Leu

Leu

Gly

275

Lys

Ile

Ile

Tyr

100

Ala

Ile

Trp

Gly

Val

180

Asn

Val

Val

His

Ser

260

Ile

Asn

Thr

His

His

Asn

Arg

Ala

Val

165

Tyr

Lys

His

Pro

Gly

245

Asp

Leu

Ser

Tyr

Ala

Lys

Ala

Tyr

Tyr

150

Thr

His

Val

Asn

Thr

230

Phe

Arg

Ala

Thr

His

310

Ile

Asp

Ser

Pro

135

Phe

Ile

Phe

Ser

His

215

Arg

Leu

Arg

Phe

Met

295

Lys

Gly

Glu

Leu

120

Val

Gly

Cys

Leu

Ala

200

Ala

Leu

Leu

Ser

Ala

280

Thr

Trp

Tyr

Val

105

Phe

Thr

Pro

Leu

Asn

185

Phe

Met

Glu

Ser

Gln

265

His

Trp

Leu

Thr

Val

Ile

Pro

Leu

Tyr

170

Phe

Leu

Ser

Thr

Ser

250

Val

Phe

Leu

Gly

Tyr
196

Ser

Arg

Asn

Asp

155

Trp

Ser

Arg

Val

Leu

235

Tyr

Leu

Pro

Thr

Arg

315

His

Asn

Pro

Lys

140

Asn

Ile

Arg

Gly

Gly

220

Val

Asn

Ile

Leu

Gly

300

Phe

Ala

Glu

Leu

125

Ala

Ile

Gly

Leu

His

205

Arg

Leu

Phe

Phe

Ile

285

Ile

Met

Tyr

Glu

110

Asp

Ser

Asp

Val

Lys

190

Tyr

Trp

Phe

Asp

Leu

270

Val

Arg

Leu

Ile

Tyr

Glu

Leu

Lys

Leu

175

Gln

Val

Phe

Gly

His

255

Ser

Leu

Tyr

Val

Glu

Tyr

Val

Asp

Gly

160

Phe

Thr

Leu

Phe

Tyr

240

Asn

Asp

Phe

Thr

Asp

320

Asn



Tyr

Ala

Arg

Ile

385

Gly

Leu

Lys

Lys

Arg

465

Leu

Leu

Glu

His

Gly
545

Trp

Met

Arg

370

Gly

Glu

Arg

Leu

Trp

450

Pro

Val

Thr

Met

Leu

530

Pro

Lys

Ile

355

His

Phe

Trp

Leu

Cys

435

Trp

Lys

Glu

Lys

Arg

515

Phe

Leu

Tyr

340

Ile

Tyr

Phe

Ile

Ile

420

Gly

Lys

Ile

Asp

Lys

500

Val

Glu

Ser

325

Val

Val

Tyr

His

Met

405

Lys

Glu

Ala

Phe

Gly

485

Leu

Leu

Ser

Met

Lys

Gly

Glu

Ala

390

Ala

Ile

Ser

Glu

Trp

470

Glu

Gln

Ala

Leu

Ala
550

Tyr

Ile

Leu

375

Cys

Cys

Ala

Met

Pro

455

Gln

Leu

Glu

Glu

Leu

535

Ile

Ser

Leu

360

Phe

Trp

Ala

Ile

Ile

440

Gly

Ser

Val

Tyr

Gly

520

Phe

Lys

Asp

345

Val

Val

Lys

Leu

Phe

425

Glu

Gln

His

Val

Leu

505

Pro

Ile

Ala

330

Leu

Phe

Ile

His

Phe

410

Gly

Val

Tyr

Pro

Val

490

Leu

Tyr

Ala

Gly

197

Trp

Phe

Thr

Cys

395

Trp

Met

Arg

Ile

Phe

475

Ile

Glu

Gly

Gly

Arg
555

Thr

Ser

His

380

Tyr

Ile

Pro

Ile

Tyr

460

Thr

Thr

Ser

Gln

Gly

540

Gln

Ser

Phe

365

Ile

Lys

Ala

Trp

Ser

445

Leu

Val

Val

Glu

Ser

525

Ala

Val

Gly

350

Phe

Ile

Leu

Asp

Ala

430

Lys

Tyr

Met

Lys

Gly

510

Thr

Gly

Lys

335

Arg

Phe

Leu

Gly

Arg

415

Lys

Ser

Phe

Asp

Asn

495

Tyr

Arg

Val

Ser

His

Phe

Ala

Trp

400

Ile

Leu

Ser

Leu

Ser

480

Gly

Thr

Thr

Pro

Asn
560



Asp Ser

Leu Leu

Ile Asp

Thr Glu

His

Glu

Thr

595

Glu

Gln Met

565

Val
580

Tyr

Ile

Lys

Ala

Ile

Arg

Tyr

Ile

Lys

Lys

Phe

Ala

Phe

Glu

Thr

600

Asn

Val

Ile

585

Gly

Met

Trp

570

Met

Glu

Ser

Ser

Val

Arg

Thr

Val Arg

Leu Lys

Lys Asp

605

Glu

Asn

Glu
590

Glu

Leu

575

Leu

Ser

Leu

Asp

Asn

Asn

Leu

610

Thr
625

Thr

Ile Asp

Val Thr

Thr Ala

Glu Glu

690

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

133
DNA
<400> 133
atgcatagaa
aaattaccac
tcctatataa
accatatgct
acagaccaga
aaaacgtgct
tctttaaata
acatccattc

gcctataatt

Ser

Glu

Cys

Lys

675

Phe

2139

Gly

Lys Ser

Ala

615

Glu Met

630

Ile Ile

645

Cys
660

Gly

Arg Val

Gln Asn

cgcttctgtt
acactgaaaa
atactctgaa
cttattcacc
ttattcccat
cgtttgtcga
atgcttcttc
gagtcgatcg

tagatatcag

Glu

Ser

Leu

Glu Ala

Glu Gly

Glu His

680

Trp

Saccharomyces cerevisiae

tttaacgtgg
aaaagaccat
gtggtcattt
agcgtttgat
ggacaacaca
taaaaagttt
tcacgctttg
tgagacaaga

cagtgtttat

Ile Thr Asp

635

Val Ser

650

Gly

Phe
665

Val Asp

Gly Asp Lys

ctgatatctt
ttggaatcca
gatagctccg
acttggtcac
agtttcgaag
agcaatattt
gaagactatg
tctagatgga

ggtgcatatt
198

Gly Arg

620

Phe Gly Arg

Ala Lys Ser

Lys Thr Arg

670

Ile
685

Trp Glu

taacaaaggc
acgctgtgct
tcgtaccggg
tttgtatctt
aaagcttggg
cactggagca
gttctattga
tacgagcttt

taacttacta

Asn
640

Pro

Leu Leu

655

Glu Leu

Tyr Val

ttttaatata
ggcatgcgca
tttctattct
caattcgcett
taacgtacga
atactactca
aagtttatcg
tcatgcgcat

cttcgtcata

60

120

180

240

300

360

420

480

540



gtgggtatta
tttgcaagcc
gataagcacg
aattccttgg
ataagttaca
agactgttgg
tttacggcaa
agtttccata
tattcattat
aagtttggta
gtaaggaaaa
ttttactgtt
tccttgctca
tttccgaaag
aaagtaatca
atttattttt
ggtgagaagt
catattttgc
gggcccagta
ggcttgcctg
agtatagatt
atactagagc
acagctgtta
accgaactga
gaaaacgcaa
cctgttctgg
agaattatag
<210>

<211>
<212>

134
712
PRT

tcgccgtcectt
ggttcgtcaa
ctaatcactt
aggcatggat
tcatagaccc
ctgatagatc
ggaatagttt
aatggatcgg
tcgcaattat
ttgcatccat
gacattacga
gttggcaaca
tttgggggct
caacactaat
tacccaaata
tacatccatt
gtgttttagt
aatctttaaa
atcttcacct
gtccattaga
tgatcatggce
taaaaaatag
caaaggcagc
caagcttcgc
taaaaagtac
tggacgatgt

agtatttcga

cttccatatg
ttatattcgg
caagtttcta
catttttgga
atataacctc
tgggatactg
tctcgaattt
tagaatcatg
caaccatgcc
aacagtgctt
atttttcctg
cgtcaaaatt
ggaaaagctt
caatttgaac
taaccggaga
ggtattttgg
gatcaaacct
tggtaaatta
cgataaattc
tcatgccatt
gatcaaaaat
ccgatcccac
aaacgcacga
ccacatcggce
gccgcecctgga
tagaaacacc

ggaatatcag

agtcactata
ggccattttg
aacgtggaag
tacacattgg
attttcaaca
gcgtttactce
ttaacaggag
gtcttaaacg
ttcaaaataa
tgcgttctac
tacacccaca
ttcaacggtt
ttcagaatat
accagcaaca
tggcattcga
caatgccatc
aaaagtggtc
caactccgag
gaccatttgc
aagctgtcac
ccttcecttttce
gtcaacgtgc
gaccaattaa
aatgcaagac
gattcattag
gtttctcaaa

tgttggtaa

199

acggcctgaa
tgttgcctac
tctttacggg
cgaacatcat
gtcacctgtc
agttccctcet
tcaagttcaa
caacgataca
gcaacaaaca
tagttctatc
tcatactagc
ggaaagaatg
ggaacatttt
acccgcacga
aaccgggtca
catttaccat
tcactagatt
tggccattga
tgttactaag
gaaaccctga
ttaacggcta
aggtttacct
tacattttga
ctaattttag
cggtcgtgtg

aactcctcgg

tcgagcgcta
gtttttagta
actgatgccg
atttttgtcc
gcagtttaca
cattatcatt
ttcctttatt
ttcgctttct
gctctattgg
gctcggaata
ccttttgttc
gatagtggta
gcagtttaga
tgaaatgttt
atattgtttc
tatcgacgaa
catttataac
gggaccttat
tggaggaaca
taaacccaag
taaatccgag
tacacagaaa
tgatataatg
caatgtaatt
ctgcggccct

ttacccagag

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2139



<213>
<400> 134
Met His Arg Thr

1

Ala Phe Asn Ile
20

Ser Asn Ala Val
35

Ser Phe Asp Ser
50

Tyr Ser Pro Ala

Thr Asp Gln Ile

Gly Asn Val Arg
100

Ile Ser Leu Glu
115

Ala Leu Glu Asp
130

Val Asp Arg Glu
145

Ala Tyr Asn Leu

Tyr Phe Val Ile
180

Tyr Asn Gly Leu
195

Ile Arg Gly His
210

Leu

Lys

Leu

Ser

Phe

Ile

85

Lys

Gln

Tyr

Thr

Asp

165

Val

Asn

Phe

Leu

Leu

Ala

Val

Asp

70

Pro

Thr

Tyr

Gly

Arg

150

Ile

Gly

Arg

Val

Phe

Pro

Cys

Val

55

Thr

Met

Cys

Tyr

Ser

135

Ser

Ser

Ile

Ala

Leu
215

Saccharomyces cerevisiae

Leu

His

Ala

40

Pro

Trp

Asp

Ser

Ser

120

Ile

Arg

Ser

Ile

Leu

200

Pro

Thr

Thr

25

Ser

Gly

Ser

Asn

Phe

105

Ser

Glu

Trp

Val

Ala

185

Phe

Thr

Trp

10

Glu

Tyr

Phe

Leu

Thr

90

Val

Leu

Ser

Ile

Tyr

170

Val

Ala

Phe

200

Leu

Lys

Ile

Tyr

Cys

75

Ser

Asp

Asn

Leu

Arg

155

Gly

Phe

Ser

Leu

Ile

Lys

Asn

Ser

60

Ile

Phe

Lys

Asn

Ser

140

Ala

Ala

Phe

Arg

Val
220

Ser

Asp

Thr

45

Thr

Phe

Glu

Lys

Ala

125

Thr

Phe

Tyr

His

Phe

205

Asp

Leu

His

30

Leu

Ile

Asn

Glu

Phe

110

Ser

Ser

His

Leu

Met

190

Val

Lys

Thr

15

Leu

Lys

Cys

Ser

Ser

95

Ser

Ser

Ile

Ala

Thr

175

Ser

Asn

His

Lys

Glu

Trp

Ser

Leu

80

Leu

Asn

His

Arg

His

160

Tyr

His

Tyr

Ala



Asn

225

Asn

Ile

Asn

Ile

Asn

305

Ser

His

Ile

Val

His

385

Phe

Trp

Ile

Leu

His

Ser

Phe

Ser

Leu

290

Ser

Phe

Ser

Ser

Leu

370

Tyr

Tyr

Ile

Trp

Asn
450

Phe

Leu

Leu

His

275

Ala

Phe

His

Leu

Asn

355

Cys

Glu

Cys

Val

Asn

435

Thr

Lys

Glu

Ser

260

Leu

Phe

Leu

Lys

Ser

340

Lys

Val

Phe

Cys

Val

420

Ile

Ser

Phe

Ala

245

Ile

Ser

Thr

Glu

Trp

325

Tyr

Gln

Leu

Phe

Trp

405

Ser

Leu

Asn

Leu

230

Trp

Ser

Gln

Gln

Phe

310

Ile

Ser

Leu

Leu

Leu

390

Gln

Leu

Gln

Asn

Asn

Ile

Tyr

Phe

Phe

295

Leu

Gly

Leu

Tyr

Val

375

Tyr

His

Leu

Phe

Pro
455

Val

Ile

Ile

Thr

280

Pro

Thr

Arg

Phe

Trp

360

Leu

Thr

Val

Ile

Arg

440

His

Glu

Phe

Ile

265

Arg

Leu

Gly

Ile

Ala

345

Lys

Ser

His

Lys

Trp

425

Phe

Asp

Val

Gly

250

Asp

Leu

Ile

Val

Met

330

Ile

Phe

Leu

Ile

Ile

410

Gly

Pro

Glu

201

Phe

235

Tyr

Pro

Leu

Ile

Lys

315

Val

Ile

Gly

Gly

Ile

395

Phe

Leu

Lys

Met

Thr

Thr

Tyr

Ala

Ile

300

Phe

Leu

Asn

Ile

Ile

380

Leu

Asn

Glu

Ala

Phe
460

Gly

Leu

Asn

Asp

285

Phe

Asn

Asn

His

Ala

365

Val

Ala

Gly

Lys

Thr

445

Lys

Leu

Ala

Leu

270

Arg

Thr

Ser

Ala

Ala

350

Ser

Arg

Leu

Trp

Leu

430

Leu

Val

Met

Asn

255

Ile

Ser

Ala

Phe

Thr

335

Phe

Ile

Lys

Leu

Lys

415

Phe

Ile

Ile

Pro

240

Ile

Phe

Gly

Arg

Ile

320

Ile

Lys

Thr

Arg

Phe

400

Glu

Arg

Asn

Ile



Pro

465

Ile

Ile

Gly

Lys

Leu

545

Gly

Asp

Phe

Ser

Lys

625

Thr

Ser

Leu

Asn

Lys

Tyr

Ile

Leu

Leu

530

His

Leu

Lys

Leu

His

610

Ala

Glu

Asn

Ala

Thr

Tyr

Phe

Asp

Thr

515

Gln

Leu

Pro

Pro

Asn

595

Val

Ala

Leu

Val

Val

675

Val

Asn

Leu

Glu

500

Arg

Leu

Asp

Gly

Lys

580

Gly

Asn

Asn

Thr

Ile

660

Val

Ser

Arg

His

485

Gly

Phe

Arg

Lys

Pro

565

Ser

Tyr

Val

Ala

Ser

645

Glu

Cys

Gln

Arg

470

Pro

Glu

Ile

Val

Phe

550

Leu

Ile

Lys

Gln

Arg

630

Phe

Asn

Cys

Lys

Trp

Leu

Lys

Tyr

Ala

535

Asp

Asp

Asp

Ser

Val

615

Asp

Ala

Ala

Gly

Leu

His

Val

Cys

Asn

520

Ile

His

His

Leu

Glu

600

Tyr

Gln

His

Ile

Pro

680

Leu

Ser

Phe

Val

505

His

Glu

Leu

Ala

Ile

585

Ile

Leu

Leu

Ile

Lys

665

Pro

Gly

Lys

Trp

490

Leu

Ile

Gly

Leu

Ile

570

Met

Leu

Thr

Ile

Gly

650

Ser

Val

Tyr
202

Pro

475

Gln

Val

Leu

Pro

Leu

555

Lys

Ala

Glu

Gln

His

635

Asn

Thr

Leu

Pro

Gly

Cys

Ile

Gln

Tyr

540

Leu

Leu

Ile

Leu

Lys

620

Phe

Ala

Pro

Val

Glu

Gln

His

Lys

Ser

525

Gly

Ser

Ser

Lys

Lys

605

Thr

Asp

Arg

Pro

Asp

685

Arg

Tyr

Pro

Pro

510

Leu

Pro

Gly

Arg

Asn

590

Asn

Ala

Asp

Pro

Gly

670

Asp

Ile

Cys

Phe

495

Lys

Asn

Ser

Gly

Asn

575

Pro

Ser

Val

Ile

Asn

655

Asp

Val

Ile

Phe

480

Thr

Ser

Gly

Asn

Thr

560

Pro

Ser

Arg

Thr

Met

640

Phe

Ser

Arg

Glu



690

695

Tyr Phe Glu Glu Tyr Gln Cys Trp
710

705

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

135

<400> 135
atgtattggg

tccecctgcecta
ggagttctcg
tgtacatatg
aagggttatt
tattacactg
ggaacaacat
atggatgccc
gacattggtc
gccagcatac
cttgtaagat
agcttttctt
atacttggat
tacaacttaa
ggtgtcctgg
ctagaattca
agaatgatgt
tacaaagatt
tgtatagttg
gccttcttat
gtcgtagaat
aggctaattc

gttggcgatg

2136
DNA
Saccharomyces cerevisiae

tcctectttg
agacaaaaat
gcgaagtaac
aaccggcatt
ccaatagaac
ataaccttca
acataataca
aagtgagaga
atacttatgg
tccattatct
atgtgagaag
accttaaaat
acctcgtgcect
ttttcgactc
catttgcaca
tttctggagt
ttttagatgc
gggcagcaag
gtgttatggt
ttctccatat
tgagtgggat
gaattgttag

acatcattcg

tggttctatt
gtacggcaag
ctgggagtat
acagtcaatg
ctttgaaaaa
gaatatgact
gtattctgaa
aaactattat
tggtattatt
aagttacact
atatttgaca
ttttacaggc
tcatacagtt
tcgtagagaa
ttttcccecta
aaaatatacc
tgtgattcat
caaggaagag
gtttttttct
tgtgcttggc
tgagtggata
agtatcttat

agtcacagtc

ttgttatgcet
ttaccactgg
agtagtgacg
ttgtattgta
acctttgctg
aatgcagatt
ggtagcgcga
tattcttacc
tgcgcectatt
ccgtttaaaa
atacctacta
ttccttccca
tttctggcat
cagattgctc
atagctcttt
tctttcataa
ggcgctgcett
acatattggc
ttggcaatgt
gcattgttct
tacgctgcta
ttcggtttce

aaacgaccag

203

700

gcttgtcagg
ttttgacaga
atttatattc
tttacgaatc
ctatcaaaga
tctataatat
atcttacgta
atggtttcta
ttgtaggtgt
ctgccttatt
tctggggtaa
cacgatctga
acgggtatca
gatacgtggc
tcgcaggaag
tgtttcataa
ataccagtta
aatttggagt
tcagaaagtt
tttatacgtg
ttgctatctg
ctaaggcttc

taaggctatg

agcaagcgcc
tgcctgcatg
ctcaccagca
attgaatgaa
agactgcgca
gctgaataat
tccaatcgag
cgccaactac
tatgattctt
taaacaaaga
acatgcgtcg
aggcgtcatt
atatgatcct
agatagaagt
gaacaatttt
gtggttggga
ttccgtattc
agctgctctt
tttctatgaa
ttgggagcac
gactattgat
cttacagtta

gaaagccaaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



ccaggacagt
ttcacagtct
aagggagtaa
agactagcta
ttgctactta
aaaacgtcag
aacgtactcg
cacatctaca
caacaagacg
cctaatccag
cttctgcatg
gttttcgttg
gcaatcgaat
<210>
<211>

<212>
<213>

136
711
PRT

<400> 136

Met Tyr Trp

1

Gly Ala

Leu Val

35

Glu Tyr

50

Pro Ala

65

Lys Gly

Glu Asp

Ser

Leu

Ser

Leu

Tyr

Cys

atgttttegt
tagattcaat
caaaacttgt
tagaaggtcc
cgggaggtac
cggcaactgg
aggcttacaa
atacaatgga
agaaggccga
ttgaatttga
aagttggtga
acgaagtaag

actttgaaga

Val Leu

Ala
20

Ser
Thr Asp
Ser Asp
Gln

Ser

Asn
85

Ser

Ala Tyr

Leu

Pro

Ala

Asp

Met

70

Arg

Tyr

ttcattccta
tatcaaagat
caaaaagtat
atatggctct
tggtttgcca
aaaacaattc
gccggagetg
agttccggca
tggaaaaggt
tggtactgtt
cctaaatgga
ggatcaaacg

ataccaaagt

Saccharomyces cerevisiae

Cys Gly

Ala

Lys

Met
40

Cys

Leu
55

Tyr
Leu Tyr
Thr

Phe

Thr Asp

caccacctgt
ggtgagctga
gtgtgttgca
tcatctccag
gggcccattg
ataaaattag
atgtgtctag
ttaactccta
gttgttatgg
tttcatcatg
tcgttagctg
gcaaatcttg

tggtaa

Ile
10

Ser Leu

Thr
25

Lys Met

Gly Val Leu

Ser Ser Pro

Cys Ile Tyr

75

Glu Lys Thr

90

Leu Gln

204

Asn

atttttggca
ctattatcct
atggaggtaa
tcaataatta
cacacgccat
tgattgcagt
aagatcttaa
atgatagttt
caactaccct
gaagacccaa
tggtttgttg

ttctagagaa

Leu Cys Cys

Tyr Gly Lys

30

Glu
45

Gly Val

Ala
60

Cys Thr

Glu Ser Leu

Phe Ala Ala

Asn Met Thr

gtcacatcct
gaaggaaaaa
ggcatctatg
tgataacgtc
taaacttgga
tagagggttt
tgtacagctt
ggaaatttct
agaacagtca
tgttgaaaag
tgggcctect

gcctgcaaag

Leu Ser

15

Leu Pro

Thr Trp
Glu

Tyr

Glu
80

Asn

Ile
95

Lys

Asn Ala

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2136



Asp

Ser

Val

145

Asp

Val

Lys

Leu

Leu

225

Ile

Gln

Ala

Pro

Ser

305

Arg

Phe

Glu

130

Arg

Ile

Met

Thr

Thr

210

Lys

Leu

Tyr

Arg

Leu

290

Gly

Met

Tyr

115

Gly

Glu

Gly

Ile

Ala

195

Ile

Ile

Gly

Asp

Tyr

275

Ile

Val

Met

100

Asn

Ser

Asn

His

Leu

180

Leu

Pro

Phe

Tyr

Pro

260

Val

Ala

Lys

Phe

Met

Ala

Tyr

Thr

165

Ala

Phe

Thr

Thr

Leu

245

Tyr

Ala

Leu

Tyr

Leu
325

Leu

Asn

Tyr

150

Tyr

Ser

Lys

Ile

Gly

230

Val

Asn

Asp

Phe

Thr

310

Asp

Asn

Leu

135

Tyr

Gly

Ile

Gln

Trp

215

Phe

Leu

Leu

Arg

Ala

295

Ser

Ala

Asn

120

Thr

Ser

Gly

Leu

Arg

200

Gly

Leu

His

Ile

Ser

280

Gly

Phe

Val

105

Gly

Tyr

Tyr

Ile

His

185

Leu

Lys

Pro

Thr

Phe

265

Gly

Arg

Ile

Ile

Thr

Pro

His

Ile

170

Tyr

Val

His

Thr

Val

250

Asp

Val

Asn

Met

His

330

205

Thr

Ile

Gly

155

Cys

Leu

Arg

Ala

Arg

235

Phe

Ser

Leu

Asn

Phe

315

Gly

Tyr

Glu

140

Phe

Ala

Ser

Tyr

Ser

220

Ser

Leu

Arg

Ala

Phe

300

His

Ala

Ile

125

Met

Tyr

Tyr

Tyr

Val

205

Ser

Glu

Ala

Arg

Phe

285

Leu

Lys

Ala

110

Ile

Asp

Ala

Phe

Thr

190

Arg

Phe

Gly

Tyr

Glu

270

Ala

Glu

Trp

Tyr

Gln

Ala

Asn

Val

175

Pro

Arg

Ser

Val

Gly

255

Gln

His

Phe

Leu

Thr
335

Tyr

Gln

Tyr

160

Gly

Phe

Tyr

Tyr

Ile

240

Tyr

Ile

Phe

Ile

Gly

320

Ser



Tyr

Trp

Phe

Leu

385

Val

Trp

Phe

Thr

Val

465

Phe

Leu

Cys

Gly

Gly

545

Lys

Ser

Gln

Ser

370

His

Val

Thr

Pro

Val

450

Phe

Thr

Lys

Asn

Ser

530

Gly

Thr

Val

Phe

355

Leu

Ile

Glu

Ile

Lys

435

Lys

Val

Val

Glu

Gly

515

Ser

Thr

Ser

Phe

340

Gly

Ala

Val

Leu

Asp

420

Ala

Arg

Ser

Leu

Lys

500

Gly

Ser

Gly

Ala

Tyr

Val

Met

Leu

Ser

405

Arg

Ser

Pro

Phe

Asp

485

Lys

Lys

Pro

Leu

Ala
565

Lys

Ala

Phe

Gly

390

Gly

Leu

Leu

Val

Leu

470

Ser

Gly

Ala

Val

Pro

550

Thr

Asp

Ala

Arg

375

Ala

Ile

Ile

Gln

Arg

455

His

Ile

Val

Ser

Asn

535

Gly

Gly

Trp

Leu

360

Lys

Leu

Glu

Arg

Leu

440

Leu

His

Ile

Thr

Met

520

Asn

Pro

Lys

Ala

345

Cys

Phe

Phe

Trp

Ile

425

Val

Trp

Leu

Lys

Lys

505

Arg

Tyr

Ile

Gln

Ala

Ile

Phe

Phe

Ile

410

Val

Gly

Lys

Tyr

Asp

490

Leu

Leu

Asp

Ala

Phe
570

206

Ser

Val

Tyr

Tyr

395

Tyr

Arg

Asp

Ala

Phe

475

Gly

Val

Ala

Asn

His

555

Ile

Lys

Gly

Glu

380

Thr

Ala

Val

Asp

Lys

460

Trp

Glu

Lys

Ile

Val

540

Ala

Lys

Glu

Val

365

Ala

Cys

Ala

Ser

Ile

445

Pro

Gln

Leu

Lys

Glu

525

Leu

Ile

Leu

Glu

350

Met

Phe

Trp

Ile

Tyr

430

Ile

Gly

Ser

Thr

Tyr

510

Gly

Leu

Lys

Val

Thr

Val

Leu

Glu

Ala

415

Phe

Arg

Gln

His

Ile

495

Val

Pro

Leu

Leu

Ile
575

Tyr

Phe

Phe

His

400

Ile

Gly

Val

Tyr

Pro

480

Ile

Cys

Tyr

Thr

Gly

560

Ala



Val Arg Gly Phe Asn Val Leu Glu Ala Tyr Lys Pro Glu Leu Met Cys
580 585 590
Leu Glu Asp Leu Asn Val Gln Leu His Ile Tyr Asn Thr Met Glu Val
595 600 605
Pro Ala Leu Thr Pro Asn Asp Ser Leu Glu Ile Ser Gln Gln Asp Glu
610 615 620
Lys Ala Asp Gly Lys Gly Val Val Met Ala Thr Thr Leu Glu Gln Ser
625 630 635 640
Pro Asn Pro Val Glu Phe Asp Gly Thr Val Phe His His Gly Arg Pro
645 650 655
Asn Val Glu Lys Leu Leu His Glu Val Gly Asp Leu Asn Gly Ser Leu
660 665 670
Ala Val Val Cys Cys Gly Pro Pro Val Phe Val Asp Glu Val Arg Asp
675 680 685
Gln Thr Ala Asn Leu Val Leu Glu Lys Pro Ala Lys Ala Ile Glu Tyr
690 695 700
Phe Glu Glu Tyr Gln Ser Trp
705 710
<210> 137
<211> 1362
<212> DNA
<213> Saccharomyces cerevisiae
<400> 137
atgaacaaca cttccataac cggaccacaa gtactacata gaacaaaaat gagaccacta 60
ccagtgctag aaaaatactg tatctcgcca catcatgggt ttttggacga ccggttaccc 120
ttgaccagac tgagcagcaa gaaatatatg aaatgggaag aaatcgttgc tgacctgccc 180
tctcttttge aagaggataa caaggtgcgg agcgtcatcg atgggctgga tgtcttggac 240
ttggatgaga cgatcttggg cgacgtcagg gagctcagaa gagcatattc cattttgggg 300
tttatggcgc acgcttatat ttgggccagc ggaactcccc gggatgtatt accggagtgt 360
attgcaaggc cactgttgga gacagcacat attttgggtg tgccaccgtt agctacgtac 420
tcctecgttgg tgttatggaa cttcaaagtg accgacgagt gcaagaaaac ggaaaccggg 480

207



tgtttggact
tggttttatc
ttgcagatat
ttggagggct
aagtgtgaac
atgtcgcata
ttttctggcg
gtgaaacaca
gacgaaatga
gtatgtaata
tatggacgtt
aagtacatta
agtccaatcg
aagactatcg
actgtcgcca
<210>
<211>

<212>
<213>

138
453
PRT

<400> 138

Met Asn Asn

1

Met Arg

Gly Phe

35

Met
50

Tyr

Glu
65

Asp

Leu Asp

Pro

Leu

Lys

Asn

Glu

tggaaaatat

tggtcagcegt

tgagagccat

tggctgcaac

ccaatgtatt

tggggttacc

ggtccaatgc

ctgcgaatgce

aaaaatacat

ttcgcgaata

gcatttccat

ttttgccctce

agcccaatac

gaaccggtgg

ctgcggacat

Thr Ser

Leu Pro

20

Asp Asp

Trp Glu
Val

Lys

Thr Ile

Ile

Val

Arg

Glu

Arg

70

Leu

tacaacgata
gcggtttgaa
tagaagcggt
gatcgaaagg
ttatttcaag
acagggtgtt
gcaaagctcg
tgcgcattct
gccaagagaa
cgtttctegt
gctgaaaata
caattcaaag
caaagcaagt
tacaagatta

taaaaatgaa

Saccharomyces cerevisiae

Thr Gly

Glu

Leu

Pro
40

Leu

Ile
55

Val
Ser

Val

Gly Asp

aacacattta
aaaatcggca
gataaaggag
ttatcgaaag
ataagaccat
aggtatggag
ttgatacaga
tcccaaggag
catcgtgaat
aacgcttcta
tttagagata
caacacggct
ggttgtttag
atgcccttct

gataaaaatt

Gln
10

Pro Val

Lys
25

Tyr Cys

Leu Thr Arg

Ala Asp Leu

Ile Asp Gly

75

Val Arg Glu

208

cgggaaccgt
gcgettgttt
acgctaacgt
ccttgatgga
ttttggccgg
cggaaggaca
cactggacat
acagcaagat
ttctttacca
accgtgcatt
accacattca
ccaataagcc
ggcataaagt
taaagcagtg

ga

Leu His Arg

Ile Pro

30

Ser

Ser Ser

45

Leu

Pro Ser Leu

60

Leu Asp Val

Leu Arg Arg

tgacgaaagt
aaaccatggg
gatagacggg
aatggagctt
gtggacgaat
gtatcggatc
ccttttgggt
caattatctg
tttggaatcg
gcaagaggcc
aattgttacc
gaacgtacta

tgcctcatct

cagggacgag

Thr
15

Lys

His His

Lys Lys

Leu Gln

Leu Asp

80

Ala Tyr

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1362



Ser

Pro

Ala

Leu

145

Cys

Val

Gly

Ser

Ala

225

Lys

Gly

Gly

Ser

Ala
305

Ile

Arg

His

130

Trp

Leu

Asp

Ser

Gly

210

Ala

Cys

Trp

Ala

Ser

290

Asn

Leu

Asp

115

Ile

Asn

Asp

Glu

Ala

195

Asp

Thr

Glu

Thr

Glu

275

Leu

Ala

Gly

100

Val

Leu

Phe

Leu

Ser

180

Cys

Lys

Ile

Pro

Asn

260

Gly

Ile

Ala

85

Phe

Leu

Gly

Lys

Glu

165

Trp

Leu

Gly

Glu

Asn

245

Met

Gln

Gln

His

Met

Pro

Val

Val

150

Asn

Phe

Asn

Asp

Arg

230

Val

Ser

Tyr

Thr

Ser
310

Ala

Glu

Pro

135

Thr

Ile

Tyr

His

Ala

215

Leu

Phe

His

Arg

Leu

295

Ser

His

Cys

120

Pro

Asp

Thr

Leu

Gly

200

Asn

Ser

Tyr

Met

Ile

280

Asp

Gln

Ala

105

Ile

Leu

Glu

Thr

Val

185

Leu

Val

Lys

Phe

Gly

265

Phe

Ile

Gly

90

Tyr

Ala

Ala

Cys

Ile

170

Ser

Gln

Ile

Ala

Lys

250

Leu

Ser

Leu

Asp

209

Ile

Arg

Thr

Lys

155

Asn

Val

Ile

Asp

Leu

235

Ile

Pro

Gly

Leu

Ser
315

Trp

Pro

Tyr

140

Lys

Thr

Arg

Leu

Gly

220

Met

Arg

Gln

Gly

Gly

300

Lys

Ala

Leu

125

Ser

Thr

Phe

Phe

Arg

205

Leu

Glu

Pro

Gly

Ser

285

Val

Ile

Ser

110

Leu

Ser

Glu

Thr

Glu

190

Ala

Glu

Met

Phe

Val

270

Asn

Lys

Asn

95

Gly

Glu

Leu

Thr

Gly

175

Lys

Ile

Gly

Glu

Leu

255

Arg

Ala

His

Tyr

Thr

Thr

Val

Gly

160

Thr

Ile

Arg

Leu

Leu

240

Ala

Tyr

Gln

Thr

Leu
320



Asp Glu

His Leu

Ser Asn Arg

355

Ile
370

Lys Phe

Leu Pro Ser

385

Ser Pro Ile

Val Ala Ser

Phe Leu Lys

435

Glu
450

Asn Asp

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

139
1113
DNA

<400> 139
atgtcgaaac
agagaaacaa
tatgtttcac
ttaacctctg
tttttggaca
gttgcaggtg
aatgacagtc
atcagtgact

ctgtgggact

Met

Glu

Lys Lys

325

Ser Val

340

Ala Leu

Arg

Asp

Asn Ser

Tyr

Cys

Gln

Asn

Lys

Met Pro

Asn Ile

Glu Ala

360

His Ile

375

Gln His

390

Glu Pro

405

Ser
420

Lys

Gln Cys

Lys Asn

agtgggcgag
tctctaagca
ttgcatgccc
ttataggatg
tggaaaagca
gtattagaac
aaagattcat
tatattacaa

tagaaaccca

Asn

Thr

Arg

Thr Lys

Ile

Gly

Glu
440

Asp

Saccharomyces cerevisiae

tggtacaaac
acacccaatt
atgggcccat
tagcgtagtce
attggaggac
tgctaaagag
ggttgatgct
gagcgatcct

aacaattgtt

Glu His

330

Arg

Arg Glu

345

Tyr

Arg Glu Phe

Val Ser Arg

350

Ile Ser

Tyr

Gly

Arg

Gln

Gly

Ala

Thr

425

Thr

Ile Val

Asn
395

Ser

Ser
410

Gly

Gly Gly

Val Ala

ggagctttca
tataagccag
agaacactaa
cattggcacc
agtgaagatt
gattccagca
accaatgagc
caatactcgg

aacaacgaaa
210

Cys
365

Thr
380

Lys

Lys Pro

Cys Leu

Thr Arg

Thr Ala

445

aaagacaggt
caaagggaag
ttacgagggc
ttgacgagaa
ttttggaaca
agagcttcgce
ctcactatgg
caaggttcac

gtagcgaaat

Tyr

Asn

Leu
430

Asp

Leu
335

Tyr

Asn Ala

Met Leu

Ile Ile

Val Leu

400

His
415

Lys

Met Pro

Ile Lys

ttcgtceccttce
atattggttg
tttgaaggga
aggatggaga
ttggcacgat
cgagatcaag
atacaagaga
cgtcccagtc

tataaggatt

60

120

180

240

300

360

420

480

540



ttgaactcta gtgcgttcga tgaatttgtc

cctgctcagt tgaaaacaca gatcgatgac

aatggtgtat acaagaccgg attcgcagag

aacgtatttg aacatttgga caaagtggag

aaggccaaat acggtgaaga agatagacaa

gatcaattaa cagaagctga cattagattg

tacgtccaac atttcaaatg caattttacc

ttgtgggtaa gaaatttata ctggaattat

catatcaagt tacactacac gcgttcccac

ctgggaccca agccagatat tcgtccttta

<210> 140

<211> 370

<212> PRT

<213> Saccharomyces cerevisiae

<400> 140

Met Ser Lys Gln Trp Ala Ser Gly

1 5

Val Ser Ser Phe Arg Glu Thr Ile

20

Pro Ala Lys Gly Arg Tyr Trp Leu
35 40

Ala His Arg Thr Leu Ile Thr Arg

50 55

Ile Gly Cys Ser Val Val His Trp

65 70

Phe Leu Asp Met Glu Lys Gln Leu

85
His Trp His Asp Val Ala Gly Gly
100

Ser Lys Ser Phe Ala Glu Ile Lys

115 120

gacgacgatc
ttcaattctt
aaagcagaag
aaaatcctga
aaaatcttgg
tatactaccg
tctattagag
gatgccttca
acaaggatca

taa

Thr Asn

10

Gly

Ser Gln

25

Lys

Tyr Val Ser

Ala Leu Lys

His Leu Asp

75

Glu Asp Ser

Ile
105

Arg Thr

Asn Asp Ser

211

acaagaaaac
gggtttacga
tttacgaaag
gtgacaaata
gtgagttcett
tcataagatt
ccggatatcc
ggtacacaac

accccttggg

Ala Phe Lys

Ile
30

His Pro

Ala
45

Leu Cys

Gly Leu Thr

Glu Lys Gly

Glu Asp Phe

Ala Glu

110

Lys

Gln Arg Phe

125

ggaccttgtt
cagcatcaac
tgaagtcaac
ttccaaattg
cactgtgggt
cgatcctgtg
atttattcat
agattttgac

aattacgccc

Arg Gln

15

Tyr Lys

Pro Trp

Ser Val

Trp Arg

Leu Glu

95

Asp Ser

Met Val

600

660

720

780

840

900

960

1020

1080

1113



Asp

Tyr

145

Leu

Ile

Asp

Asp

Lys

225

Asn

Tyr

Leu

Arg

Phe

305

Leu

Thr

Ile

Ala

130

Tyr

Trp

Ile

His

Asp

210

Thr

Val

Ser

Gly

Leu

290

Lys

Trp

Asp

Asn

Thr

Lys

Asp

Arg

Lys

195

Phe

Gly

Phe

Lys

Glu

275

Tyr

Cys

Val

Phe

Pro

Asn

Ser

Leu

Ile

180

Lys

Asn

Phe

Glu

Leu

260

Phe

Thr

Asn

Arg

Asp

340

Leu

Glu

Asp

Glu

165

Leu

Thr

Ser

Ala

His

245

Lys

Phe

Thr

Phe

Asn

325

His

Gly

Pro

Pro

150

Thr

Asn

Asp

Trp

Glu

230

Leu

Ala

Thr

Val

Thr

310

Leu

Ile

Ile

His

135

Gln

Gln

Ser

Leu

Val

215

Lys

Asp

Lys

Val

Ile

295

Ser

Tyr

Lys

Thr

Tyr

Tyr

Thr

Ser

Val

200

Tyr

Ala

Lys

Tyr

Gly

280

Arg

Ile

Trp

Leu

Pro

Gly

Ser

Ile

Ala

185

Pro

Asp

Glu

Val

Gly

265

Asp

Phe

Arg

Asn

His

345

Leu

Tyr

Ala

Val

170

Phe

Ala

Ser

Val

Glu

250

Glu

Gln

Asp

Ala

Tyr

330

Tyr

Gly
212

Lys

Arg

155

Asn

Asp

Gln

Ile

Tyr

235

Lys

Glu

Leu

Pro

Gly

315

Asp

Thr

Pro

Arg

140

Phe

Asn

Glu

Leu

Asn

220

Glu

Ile

Asp

Thr

Val

300

Tyr

Ala

Arg

Lys

Ile

Thr

Glu

Phe

Lys

205

Asn

Ser

Leu

Arg

Glu

285

Tyr

Pro

Phe

Ser

Pro

Ser

Val

Ser

Val

190

Thr

Gly

Glu

Ser

Gln

270

Ala

Val

Phe

Arg

His

350

Asp

Asp

Pro

Ser

175

Asp

Gln

Val

Val

Asp

255

Lys

Asp

Gln

Ile

Tyr

335

Thr

Ile

Leu

Val

160

Glu

Asp

Ile

Tyr

Asn

240

Lys

Ile

Ile

His

His

320

Thr

Arg

Arg



355

Pro Leu
370

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

141
645

<400> 141
atgtcattta

tttaacagat
aacacacccg
gctctttatg
ttcccatctg
gacaacaact
attgagtacc
aatgaagaga
gtcatcactt
aatggtgttt
gtcaagaaga
<210>
<211>

<212>
<213>

142
214
PRT

<400> 142

Met Ser Phe

1

Glu Val Asp

Tyr Ala Pro

35

Gly Lys Glu

50

DNA
Saccharomyces cerevisiae

acagtccatt
tgctgggtga
caaaggattc
atcccagaga
gtttcggttt
acgagttgaa
atcaaaacaa
gtaaagacaa
tgccagacta
tgacattaac

ttgaggtttc

Asn Ser

Ala Phe

20

Arg Arg

Val Ala

Pro

Asn

Gln

Arg

360

ttttgatttc
aggcggctta
tactggcaag
tgaaacctta
ccctagaagt
agtcgtggtt
gaaccaaatt
ggtcaaggtc
cccaggtgtg
agttccaaaa

ttctcaagaa

Saccharomyces cerevisiae

Phe Phe

Leu

Arg

Ala
40

Leu

Pro Asn

55

tttgacaaca
agaggctacg
gaagttgcta
gatgattggt
gtcgcagttc
cctggtgtca
ttggtttetg
aaggagagca
gatgcagaca
ttgaagcctc

tcgtggggta

Phe
10

Asp Phe

Leu Glu

25

Gly

Asn Thr Pro

Asn Tyr Ala

213

365

tcaacaacga
caccaagacg
gaccaaataa
tcgacaatga
cagttgatat
aaagcaagaa
gtgaaattcc
gctctggtaa
acattaaagc
agaaggatgg

actaa

Asp Asn

Gly Gly

30

Ala Lys

45

Gly Ala

60

Ile

Leu

Asp

Leu

agttgatgcc
tcagttagca
ctatgctggc
cttgtccctg
tttggaccat
ggacattgat
atctaccttg
gttcaagaga
agactacgca

taagaaccac

Asn Asn

15

Arg Gly

Thr

Ser

Tyr Asp

60

120

180

240

300

360

420

480

540

600

645



Pro
65

Arg Asp

Phe Pro Ser

Ile Leu Asp

Val Ser

115

Lys

Gln Ile

130

Leu

Lys
145

Asp Lys

Val Ile Thr

Ala Asp Tyr

Pro Gln Lys

195

Gln Glu

210

Ser

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

143
1230
DNA

<400> 143
atgggcaata
atgttgctaa
attgactctg
cgagatagga
aaagatgcgc
tcggaaatta

gatgatctgc

Glu Thr

Phe
85

Gly

His
100

Asp
Lys Lys
Val Ser
Val

Lys

Pro
165

Leu

Ala
180

Asn
Asp

Gly

Trp Gly

Leu

70

Gly

Asn

Asp

Gly

Val

150

Asp

Gly

Lys

Asn

Asp

Phe

Asn

Ile

Glu

135

Lys

Tyr

Val

Asn

Asp

Pro

Tyr

Asp

120

Ile

Glu

Pro

Leu

His
200

Trp

Arg

Glu

105

Ile

Pro

Ser

Gly

Thr

185

Val

Phe

Ser

90

Leu

Glu

Ser

Ser

Val

170

Leu

Lys

Asp

75

Val

Lys

Tyr

Thr

Ser

155

Asp

Thr

Lys

Asn Asp

Ala Val
Val

Val

Gln
125

His

Leu Asn

140

Gly Lys

Ala Asp

Val Pro

Ile Glu

205

Leu

Pro

Val

110

Asn

Glu

Phe

Asn

Lys

190

Val

Ser

Val

95

Pro

Lys

Glu

Lys

Ile

175

Leu

Ser

Leu

80

Asp

Gly

Asn

Ser

Arg

160

Lys

Lys

Ser

tccttcggaa
ataaagatgg
aagctaagag
aagaagccaa
agaataagac
caaaatatag

aagaacaaca

Saccharomyces cerevisiae

aggtcagcaa
aacacctaag
taggaggact
aatgaagagt
taccacggac
agctaagaat

gaaaagggaa

atatatttag
aggaaggtgg
gcccagaata
ttgcaagaga
tttttactat
tctgatgatg

aacgaaaaag
214

caggtgacat

gcagaccagg
gggcagctca
gggtagagtt
gttctttaaa
aaagaatatt

gaacaagtac

gaagaagcaa
cagaaaaagg
acgagcgttc
actagaacag
aagtttactg
agccttcctc

agcagttagc

60

120

180

240

300

360

420



aaggctgcaa
atagaagtac
aacgctccca
accatcggtg
tccaatgata
cagcactctg
gaccaaaagt
cttgctgtag
tgttcaaata
ctagcttcgg
gcaattgaac
gaagagatct
ttaataatca
cagagtgctc
<210>
<211>

<212>
<213>

144
409
PRT

<400> 144

aggaattgcc
agccgcacac
gtttaaccaa
acgaaagtat
gacagactgg
aacgcctgac
atcttccata
ggagccagtg
aggagatcaa
tgcttccggt
acattagcag
cctcectacc
aggcaaaatg

tggttagaca

atcgcctaat
tcaagagaat
ttcgtgggat
taatggtagt
tctagaagct
cgctgaaaaa
cgagacagaa
taataatatt
atgcgactta
ggctgcttct
cgccatatcg
aaaatattca
tacagatgac

gctcctgtag

Saccharomyces cerevisiae

tcagatgaaa
gagaaagtta
tctcccececg
gaaatgccag
ttagattacg
atagatacgt
gatgatactt
tgcaaccgca
ataacaagcc
catactaaaa
aatggaaaag
tcgttggaca

tgcaaaatag

acatgactgt
tgtggaacat
gaaatcgaac
atttcagtct
acattcataa
cagcatgtca
tattccccag
agtgtatcgg
acctgttgaa
caattcgaac
cgtcttgcta
tagatgattt

tagtcaaagc

Met Gly Asn

1

Met

Val

Arg

Glu

65

Lys

Lys

Gly

Thr

50

Ala

Asp

Lys

Arg

Ala

Lys

Ala

Ile

Gln

20

Pro

Gln

Met

Gln

Leu

Met

Gly

Asn

Lys

Asn
85

Arg

Leu

Arg

Arg

Ser

70

Lys

Lys

Leu

Lys

Ala

55

Leu

Thr

Gly

Asn

Arg

40

Ala

Gln

Thr

Gln

Lys

25

Ile

Gln

Glu

Thr

Gln

10

Asp

Asp

Arg

Arg

Asp
90

215

Ile

Gly

Ser

Ala

Val

75

Phe

Tyr

Thr

Glu

Phe

60

Glu

Leu

Leu

Pro

Ala

45

Arg

Leu

Leu

Ala

Lys

Lys

Asp

Leu

Cys

gaacacaagt
aggctcatgg
aggtgccatt
cgatcttgtc
ctactttcct
atgtgaaatt
cgtgcttcce
gaccaaacca
tcagaaatct
ccaatctgaa
ccacattctc
atgcagcgaa

tcgcgactta

Gly
15

Asp

Arg Lys

Ser Arg

Arg Lys

Glu Gln

80

Ser Leu

95

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1230



Lys

Asp

Arg

Glu

145

Ile

Ile

Pro

Gly

Gln

225

Gln

Gln

Thr

Asn

Glu

305

Leu

Ser

Glu

Glu

130

Leu

Glu

Gly

Gly

Ser

210

Thr

His

Cys

Leu

Ile

290

Ile

Ala

Leu

Arg

115

Asn

Pro

Val

Ser

Asn

195

Glu

Gly

Ser

Glu

Phe

275

Cys

Lys

Ser

Leu

100

Ile

Glu

Ser

Gln

Trp

180

Arg

Met

Leu

Glu

Ile

260

Pro

Asn

Cys

Val

Ser

Leu

Lys

Pro

Pro

165

Asn

Thr

Pro

Glu

Arg

245

Asp

Ser

Arg

Asp

Leu

Glu

Ala

Gly

Asn

150

His

Ala

Gly

Asp

Ala

230

Leu

Gln

Val

Lys

Leu

310

Pro

Ile

Phe

Thr

135

Ser

Thr

Pro

Ala

Phe

215

Leu

Thr

Lys

Leu

Cys

295

Ile

Val

Thr

Leu

120

Ser

Asp

Gln

Ser

Val

200

Ser

Asp

Ala

Tyr

Pro

280

Ile

Thr

Ala

Lys

105

Asp

Thr

Glu

Glu

Leu

185

Thr

Leu

Tyr

Glu

Leu

265

Leu

Gly

Ser

Ala

Tyr

Asp

Ala

Asn

Asn

170

Thr

Ile

Asp

Asp

Lys

250

Pro

Ala

Thr

His

Ser
216

Arg

Leu

Val

Met

155

Glu

Asn

Gly

Leu

Ile

235

Ile

Tyr

Val

Lys

Leu

315

His

Ala

Gln

Ser

140

Thr

Lys

Ser

Asp

Val

220

His

Asp

Glu

Gly

Pro

300

Leu

Thr

Lys

Glu

125

Lys

Val

Val

Trp

Glu

205

Ser

Asn

Thr

Thr

Ser

285

Cys

Asn

Lys

Asn

110

Gln

Ala

Asn

Met

Asp

190

Ser

Asn

Tyr

Ser

Glu

270

Gln

Ser

Gln

Thr

Ser

Gln

Ala

Thr

Trp

175

Ser

Ile

Asp

Phe

Ala

255

Asp

Cys

Asn

Lys

Ile

Asp

Lys

Lys

Ser

160

Asn

Pro

Asn

Arg

Pro

240

Cys

Asp

Asn

Lys

Ser

320

Arg



Thr Gln

Ala

Lys

Ser
370

Tyr

Ala
385

Lys

Gln Ser

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

145

<400> 145
atggaggaac

gagccatcta
tcgtggtgca
tacaagaacc
aacttcaaat
aaattctaca
agagccgaaa
aagcccgtcet
ggaggtacac
tacaagaaga
gtttgtcgaa
aaagaggacc
cctcccacgg
aggtacgttg

ttattcgatg

Ser

Ser

355

Ser

Cys

Ala

1545
DNA
Saccharomyces cerevisiae

325

Glu
340

Ala
Cys Tyr
Leu

Asp

Thr Asp

Ile

His

Ile

Asp

Glu His

Ile Leu

360

Asp
375

Asp

Cys Lys

390

Val
405

Leu

aacgtgaaat
aaaataacca
tcctcgagca
ctaccactta
acttgagcga
ctataagaaa
agggtgtcgg
cctttaaaga
tgaatgaatt
agggcactaa
ttccttecett
aaactatccc
atgatgaaaa
ccaaattagc

tgcaaaaggg

Arg

Gln Leu

actggaacaa

aatcgccaac

caattatgag

ccatgtagta

gaaatccaat

tggaactaac

tgtcattgga

cacagcggaa

gtggctagac

cgaaattaaa

ggctccccat

ggtcatcggc

gaaatcgccc

cggtgtggaa

taccattgga

Ile

345

Glu

Leu

Ile

330

Ser Ser

Glu Ile

Cys Ser

Val Val

395

Leu

ttgaagaaaa
gaagaaaagg
gatattgcac
tcatttttcg
tggcaggact
ctatctgcct
tctcatgtgg
ggttacggaa
agagacctag
agcgccttgg
ttcggtaaac
ttccccactce
ttatttggca
gtgtccgaat
ggtattggta

217

Ala Ile

Ser
365

Ser

Glu
380

Leu

Lys Ala

ctctgcagat
aaaagaaaga
aggaattcat
cggagctgtt
ccattggcga
ttatcctggg
acgctttgac
gaattgctgt
gtattggtgg
ttgattctac
ctgctgaagg
cggatgagga
aacactgcat
tgattcaaat

aacacttcct

Ser

350

Leu

Ile

Arg

335

Asn Gly

Pro Lys
Ile

Lys

Leu
400

Asp

gctaactgta
aaatgaaaat
tgatttcatt
agataagcat
agatggtggg
caaaaactgg
ggtcaaattg
tgctccctat
tcgecttett
acccctacct
cccatttgat
aggtaatgaa
ccacctgtta
ggatttagac

ttttgcacca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



cgtctagatg
gatgttaata
atcggatcgt
agttcttctg
atcttgtccg
aatcattttc
gccacagatg
gtgcaatatt
gcttctcaaa
atcagagctg
ttcaagcact
<210>
<211>

<212>
<213>

146
514
PRT

<400> 146

Met Glu Glu

1

Met Leu

Lys Glu

35

Glu
50

Tyr

Thr
65

Thr

Asn Phe

Glu

Asp

Ala Phe

Thr

Lys

Asp

Tyr

Lys

Gly

Ile

acaggttagtg
ccgaggaatc
tgacaagaca
cattcactaa
cagacgtcaa
cagtgcctaa
tcgtaggaac
tccaaatcaa
caggtgctcg
ctacagggtc

ggagatcagt

Gln Arg

Val
20

Glu
Lys Glu
Ile Ala
Val

His

Leu
85

Tyr

Gly
100

Lys

Leu Gly

Glu

Pro

Asn

Gln

Val

70

Ser

Phe

Lys

tagtttcgca
agatttattc
aggcgcaaaa
gaaaccggtc
ccacctctac
tgtcggaatc
tgccctagta
aaacaactca
taccatagac
caaggatgtc

ctacgatgaa

Saccharomyces cerevisiae

Ile Leu

Ser Lys

Glu Asn

40

Glu
55

Phe
Ser Phe
Glu Lys
Thr

Tyr

Asn Trp

gcaatgattg

tctactgtca

ggtggcttgt

gatttgcata

aacccaaact

actttatcac

gaagaattag

agatcaggtg

ctgggaattg

ggattaggtg

ttcggcgagt

Glu Gln

10

Leu

Asn Asn Gln

25

Ser Trp Cys

Ile Asp Phe

Phe Ala Glu

75

Asn
90

Ser Trp

Ile
105

Arg Asn

Ala
218

Arg Glu

ctttgatttg
ctttgtatga
tggagtcagt
cggtttgggce
ttcctgaagt
tggatcctaa
cacgccgcaa
gtactatcgg
cacagttgtc
ttaagttett

tgtga

Lys Lys Thr

Ile Ala Asn

30

Ile Leu Glu

45

Ile
60

Tyr Lys

Leu Leu Asp

Gln Asp Ser

Asn
110

Gly Thr

Lys Gly Vval

ctacgctaag
taatgaagaa
ggtggaacgc
taattccatc
ctatttgaag
cggtcatatg
tggagacaaa
cccatcattg
catgcacagc

caacggattt

Leu Gln

15

Glu Glu

His Asn
Pro

Asn

His
80

Lys

Ile
95

Gly
Ser

Leu

Gly Val

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1545



Ile

Phe

145

Gly

Gly

Leu

Pro

Thr

225

Pro

Ile

Glu

Ile

Arg

305

Asp

Asp

Gly

130

Lys

Gly

Arg

Val

His

210

Ile

Pro

His

Leu

Gly

290

Leu

Val

Asn

115

Ser

Asp

Thr

Leu

Asp

195

Phe

Pro

Thr

Leu

Ile

275

Cys

Asn

Glu

His

Thr

Leu

Leu

180

Ser

Gly

Val

Asp

Leu

260

Gln

Ile

Ser

Thr

Glu
340

Val

Ala

Asn

165

Tyr

Thr

Lys

Ile

Asp

245

Arg

Met

Gly

Phe

Glu

325

Ile

Asp

Glu

150

Glu

Lys

Pro

Pro

Gly

230

Glu

Tyr

Asp

Lys

Ala

310

Glu

Gly

Ala

135

Gly

Leu

Lys

Leu

Ala

215

Phe

Lys

Val

Leu

His

295

Ala

Ser

Ser

120

Leu

Tyr

Trp

Lys

Pro

200

Glu

Pro

Lys

Ala

Asp

280

Phe

Met

Asp

Leu

Thr

Gly

Leu

Gly

185

Val

Gly

Thr

Ser

Lys

265

Leu

Leu

Ile

Leu

Thr
345

Val

Arg

Asp

170

Thr

Cys

Pro

Pro

Pro

250

Leu

Phe

Phe

Ala

Phe

330

Arg

219

Lys

Ile

155

Arg

Asn

Arg

Phe

Asp

235

Leu

Ala

Asp

Ala

Leu

315

Ser

Gln

Leu

140

Ala

Asp

Glu

Ile

Asp

220

Glu

Phe

Gly

Val

Pro

300

Ile

Thr

Gly

125

Lys

Val

Leu

Ile

Pro

205

Lys

Glu

Gly

Val

Gln

285

Arg

Cys

Val

Ala

Pro

Ala

Gly

Lys

190

Ser

Glu

Gly

Lys

Glu

270

Lys

Leu

Tyr

Thr

Lys
350

Val

Pro

Ile

175

Ser

Leu

Asp

Asn

His

255

Val

Gly

Asp

Ala

Leu

335

Gly

Ser

Tyr

160

Gly

Ala

Ala

Gln

Glu

240

Cys

Ser

Thr

Asp

Lys

320

Tyr

Gly



Leu Leu

Val
370

Pro

Asp Val

385

Asn His
Asn
Ala

Leu

Ser
450

Asn

Gly Ala

465

Ile Arg

Phe Asn

Glu Leu

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

147
636
DNA

<400> 147

atgagcaccg

cagaaaacga

caatcaaata

gagaaattat

ccaccgcttt

Glu

355

Asp

Asn

Phe

His

Arg

435

Arg

Arg

Ala

Gly

Ser Val

His

Leu

His Leu

Val

Thr

Tyr

Glu Arg

360

Val
375

Trp

Asn Pro

390

Val
405

Pro

Met
420

Ala
Arg Asn
Ser

Gly

Thr Ile

Pro

Thr

Gly

Asp

Asn Val

Asp Val

Asp Lys

440

Thr
455

Ile

Leu Gly

470

Ala Thr

485

Phe
500

Phe

cattcaacga
acattaatac
agttatattg
tatcccactt

catattctaa

Gly

Lys

Ser Lys

His Trp

Saccharomyces cerevisiae

ttactgcact
caggaagatc
ctccgaagat
gcataaaaaa

aaatttaact

Ser Ser Ser

Ala Asn Ser

Phe Pro

395

Asn

Ile
410

Gly Thr

Val
425

Gly Thr

Val Gln Tyr

Gly Pro Ser

Ile Ala Gln

475

Val
490

Asp Gly

Arg Ser Val

505

gtttgtgatc
caaagggaca
tgtaagctga
tcaaaaactt

gcatcaaacc
220

Ala Phe

365

Thr

Ile
380

Ile Leu

Glu vVal Tyr

Leu Ser Leu

Ala Val

430

Leu

Phe Gln

445

Ile

Leu Ala Ser

460

Leu Ser Met

Leu Gly Vval

Glu
510

Tyr Asp

gtctcattcc
atgaaaccaa
aggattcgaa
ctcattcgca

tcttcgagcec

Lys Lys

Ser Ala

Leu Lys

400

Asp Pro

415

Glu Glu

Lys Asn
Gln

Thr

Ser
480

His

Lys Phe

495

Phe Gly

aacatctcca
gagcagttta
ccctcecttaat
taatctcact

gactacctca

60

120

180

240

300



Cctatcttcat
ttattaattt
aatccttctc
cttagactcg
ttgccacgat
aactacaacc
<210>
<211>

<212>
<213>

148
211
PRT

<400> 148
Met Ser Thr
1

Pro Thr Ser

Glu
35

Asp Asn

Glu Asp

50

Cys

Ser His Leu

65

Pro Pro Leu

Pro Thr Thr

Glu Leu

115

Asp

Gln
130

Pro Asp

Val
145

Asp Glu

ctccgacatc
caccattgct
gtgttgacga
attctagtta
caaacgatct

tatggtttag

Ala Phe

Pro Gln

20

Thr Lys

Lys Leu

His Lys

Ser Tyr

Ser Leu

100

Glu Lys

Ile

Gly

Tyr Asp

Asn

Lys

Ser

Lys

Lys

70

Ser

Ser

Leu

Val

Glu

ttcaactatc
gctacctcag
atatgatgaa
ccaattgcat
aattgatgat

actatcctcc

Saccharomyces cerevisiae

Asp Tyr

Thr

Asn

Leu
40

Ser

Asp Ser

55

Ser Lys

Lys Asn

Ser Ser

Glu Ser

120

Asn Pro

135

Asn Glu

150

ccctttgacyg
gatggtatag
aatgaacatt
tcaaaggcac
catttgatct

agttaa

Thr
10

Cys Val

Ile
25

Asn Thr

Gln Ser Asn

Asn Pro Leu

Thr His

75

Ser

Thr
90

Leu Ala

Pro Thr Ser

105

Leu Leu Ile

Lys Gln Glu

Leu
155

His Tyr

221

agttggagaa
tcaatcctaa
atttgaactt
atttgggtta

cagatcagat

Cys Asp Arg

Ile
30

Arg Lys

Leu
45

Lys Tyr

Asn Glu

60

Lys

Ser His Asn

Ser Asn Leu

Thr Ile

110

Ser

Pro Leu

125

Ser

Ser Asn Pro

140

Asn Leu Ala

gctagagtcc
gcaggagtct
agccgactct
cgaaaacaac

cattgagaat

Leu Ile

15

Gln Arg

Cys Ser
Leu

Leu

Thr
80

Leu

Phe
95

Glu
Pro Phe
Leu Leu
Ser

Arg

Ser
160

Asp

360

420

480

540

600

636



Leu

Tyr

Ile

Ser

Arg

Glu

Ser

Ser

Leu

Asn

Asp

195

Ser

210

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

149
837
DNA

<400> 149
atgagagcac
cgactgtgtc
cacattcacc
gacatgataa
attgcaaggt
aatttgtctc
atttttggca
tgcgcagaaa
atatttcacg
cagactaggc
agattttgtg
aaaaaatctt
aagctttttg
attgtgatac
<210>
<211>

<212>
<213>

150
278
PRT

<400> 150

Asp
165

Asn
180

Gln

caccttcacc
aactgttcag
aatataatac
atgaaccgtc
ttcccaaggg
gtttaaaatt
ataatttaaa
ccgttagaaa
ataaaaatac
ctagtgttct
acgaccattc
ctaaagaaaa
aagaggaaac

agaaatttca

Ser Ser Tyr Gln

Leu Pro Arg Ser

Ile Ile Glu Asn

200

Saccharomyces cerevisiae

gagaaagtcc
tggccggaaa
tcgctggaac
tggactatgt
ttgccaagaa
aagcaaaaga
gagaaaagac
gatcaagaaa
tataagaagt
tgaagaggat
cctgagagtt
acgaaataat
atcgcgtcaa

aaattatcct

Saccharomyces cerevisiae

Leu

Asn
185

Asn

170

aaatctggtc
ttaaagagga
ttgagccccce
ccaggaagtt
tcaccaaggg
aaatatgccc
ggaagcatcc
gtcacagcaa
gacaaattag
gtagaagaag
aaagattatc
caggagattg
aacaaaggtg

attgtctcct

222

His Ser Lys Ala His Leu

Asp Leu Ile Asp Asp His
190

Tyr Asn Leu Trp Phe Arg

205

atttttttta
ggtggcatgt
tctccgaaat
ccaaaaagaa
tatatgtact
taaggttcta
acaaagttga
accatgctga
ggggtaggag
aagtctcttc
actctttgca
gaaaatctaa
tagagaagaa

tctctegtgt

Gly
175

Leu

Leu

cctatatttt
ccacaaactt
acacattgag
accactactg
gcaaaggaac
tcacaatgaa
acaccaacag
tgttaaaata
taataagatg
ggtatatatc
caggcattct
gttgcttggg
actagatacg

catttaa

60

120

180

240

300

360

420

480

540

600

660

720

780

837



Met

Tyr

Arg

Trp

Glu

65

Ile

Leu

Ala

Lys

Val

145

Ile

Ser

Glu

Arg

Lys
225

Arg

Leu

Arg

Asn

50

Pro

Ala

Gln

Leu

Asp

130

Arg

Phe

Asn

Glu

Val

210

Glu

Ala

Tyr

Trp

35

Leu

Ser

Arg

Arg

Arg

115

Gly

Lys

His

Lys

Val

195

Lys

Lys

Pro

Phe

20

His

Ser

Gly

Phe

Asn

100

Phe

Ser

Ile

Asp

Met

180

Ser

Asp

Arg

Pro

Arg

Val

Pro

Leu

Pro

85

Asn

Tyr

Ile

Lys

Lys

165

Gln

Ser

Tyr

Asn

Ser

Leu

His

Leu

Cys

70

Lys

Leu

His

His

Lys

150

Asn

Thr

Val

His

Asn
230

Pro

Cys

Lys

Ser

55

Pro

Gly

Ser

Asn

Lys

135

Val

Thr

Arg

Tyr

Ser

215

Gln

Arg

Gln

Leu

40

Glu

Gly

Cys

Arg

Glu

120

Val

Thr

Ile

Pro

Ile

200

Leu

Glu

Lys

Leu

25

His

Ile

Ser

Gln

Leu

105

Ile

Glu

Ala

Arg

Ser

185

Arg

His

Ile

Ser

10

Phe

Ile

His

Ser

Glu

90

Lys

Phe

His

Asn

Ser

170

Val

Phe

Arg

Gly

223

Lys

Ser

His

Ile

Lys

75

Ser

Leu

Gly

Gln

His

155

Asp

Leu

Cys

His

Lys
235

Ser

Gly

Gln

Glu

60

Lys

Pro

Ser

Asn

Gln

140

Ala

Lys

Glu

Asp

Ser

220

Ser

Gly

Arg

Tyr

45

Asp

Lys

Arg

Lys

Asn

125

Cys

Asp

Leu

Glu

Asp

205

Lys

Lys

His

Lys

30

Asn

Met

Pro

Val

Arg

110

Leu

Ala

Val

Asp

190

His

Lys

Leu

Phe

15

Leu

Thr

Ile

Leu

Tyr

95

Lys

Lys

Glu

Lys

Gly

175

Val

Ser

Ser

Leu

Phe

Lys

Arg

Asn

Leu

80

Val

Tyr

Arg

Thr

Ile

160

Arg

Glu

Leu

Ser

Gly
240



Lys Leu Phe

Glu Glu Glu Thr Ser Arg Gln Asn Lys Gly Val Glu Lys

245

250

255

Lys Leu Asp Thr Ile Val Ile Gln Lys Phe Gln Asn Tyr Pro Ile Val

Ser Phe Ser
275

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

151
3657
DNA

<400> 151
atgataaaaa
cgagaatata
ttttgcaaag
gaatttgaag
aaatctgcat
ttcaaaaaat
ttatctagta
tttctectgga
tttcggtggg
tccctgttta
aaaattatgg
ttatcaacgt
aagttgccac
atttggaaag
aataagtcta
ccaaacatta
tctagttttt
gacccaaagt
aaaatcattg

caactaagaa

260

Arg Val Ile

atggtacatg
tcgagtttaa
tctttcgagce
aacaaggtaa
gggaaagccyg
ttatagaggg
tgccaatgga
ttttactgcet
ttttagcatg
ctctttcgat
tcaaatatat
caagtataga
cggctcctac
catacaaaca
tagcaatttt
tttgttattt
tgaactttgt
caaaatcatg
ccacgacttg

cagttttgat

Saccharomyces cerevisiae

cccctattgg
atttcctcta
cttttatcta
tggaaaccac
tagcttttgt
tgcctteatt
taacaaaaag
tgttgttatt
taagcgtgat
tttacctctt
catttccgag
aggaactagg
cgtctttggce
ctgccttgga
ggcgaacttt
taaggctgtt
accctcattg
gaacttggtg
tagaggtcaa

atccaatatc

265

gaacgtgatg
tttatattgt
agggggaaaa
gaatatgcaa
aatgttaata
gttttgcagc
ttctttcacc
acacttcgtt
ttatgggctg
cgttccgtct
actttcattg
tactcatttt
cttcttactt
aacgctgata
gaaatgtctt
ttcatctccce
ttgatgccaa
tctttatacg
ggattgtttt

tattccaaaa
224

270

atctttcgga
tgactggtat
atcatacaaa
ggttctcagt
atagatctac
ttactatcca
aaggttttct
taatttcagc
tttcgtttta
tcattggaaa
atttagcgct
tggttgaaaa
tttctaggat
tttgggattt
ctaaaaaagg
aattatttct
gaatactatc
tctcatctat
taggtgaaaa

ccttaagaag

atgtgctagg
gatatacgcg
tgaagcgcca
tttaagacta
tttcgacaaa
cctgtatatt
ggttcaaatg
aagccagtca
ctcatatgca
gataaaagat
tttattatta
tgagaacaaa
tgatcggctt
ggatattaat
aaggctcctt
ggcttttgta
atacgttaat
gctcgtcagt
gggtactatg

aacaattcta

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



aaagactcaa
tcttctgaag
atgtcaattg
gcagttttca
tttgctggta
tacgggaact
gaggctctga
aagattataa
tttttgaacc
gtgtttatta
ttatttgcaa
cagtctttta
tatgagattt
gaagctgctg
ctcaacgcaa
ggagaattga
ttagagattg
ttgattagtg
tttgatgatg
ataagaacag
gctttagcca
gcagtagatc
aaaggaagga
tggcttgtga
aaatctaatg
caaattgact
gggaactcgc
ggatcagtta

gtttttgttt

caacgtcact
cggaacctag
acgctttcaa
tgacagttac
cctttgectet
atcaggccga
actcaatacg
acgtaagaga
atctcatttg
aattccaaaa
tattgaggac
tttctcttga
tggaacaaag
aaacaagttt
ttataggtcc
accttctttc
gtaaagacgg
gaacaattaa
taatgaaatc
acgtgggtga
gagcaattta
ctgaaactgc
cctgcatcat
ttttagatcg
agtttttgag
tgaaaagatc
aagacgaagt
aattttcagc

tcacctcgtce

tcaaaaaaat
aaaaaagtct
ggtttctgaa
ggccctaatg
tcttgccatg
tcaattaatc
tgtaataaag
tggggaaata
gttctttggg
tcagacactt
acccatggac
aagaatccag
caatactaaa
taaacttaag
gactgggtca
tggaaaaata
aatgacgaat
agataacgtt
ctgttgtctt
tggaggattt
ctcctettece
actttatata
tacgagtcat
tggcgaggtg
ggaaagcata
aacaacatca
gtgtgctgaa
ttacaaatgg

ctccatcctt

gcgtcaacat
agtaggaaag
gctatgaaca
atactatatt
attcctttga
ctaactgaca
ctactggcat
agactcctta
cccactttgg
actcctacaa
caaattgctt
gattatctta
tttggctttg
aacatttcta
ggaaagtctt
tacgtaccta
tcaatggcat
gtttttggag
gacaaagata
tccttatcetg
aggtatttga
tatgaagagt
aatatttctt
aaatcacagg
aacaatgatt
aagaaaacta
gttgaaaatt
ttagcagact

attcatggaa

225

cctttgaaga
acaactctgt
ctttttatct
ccctactggg
atttttggtg
agcgtacctc
gggaaaatct
aaaagaaggc
tctctgcaat
tagcatttac
cgactgtcag
atgaatcaga
aagatgcaag
ttgattttaa
cgctattact
cagttgaatc
attgttctca
aaatcttcaa
tcaaagcaat
gcggacagca
tccttgatga
gtttatgcgg
tagttacgaa
gtaaaccatc
caaaaaatac
agaatggaga
ttgaggaaac

atttcggggg

tcacactgtc

aaatcctgac
gaacaatgtt
ggcatgtgaa
atggtccgcce
tgcaactttt
tgggattagt
gttttatcaa
aacaattttc
aacattctca
agctctttct
ccttttgata
aacaagaaaa
catggaatgg
gctgaatagt
tggactattg
ccgcgacgac
aactccgtgg
caaacaaaaa
gacagctggc
gcaaaggatt
ttgcttgagt
ccccatgatg
acgggctgac
ggacctcatt
aactcacaat
tcccgaggga
aaaaatggaa
actgggagtt

tcagggcttt

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940



tggctcagat
atagttgagg
tcttcatttt
aagaaaatat
gtcacgccga
caattgatcc
cttttaattg
tattataccg
atcaatatct
agagcattag
aatgctccat
attgggacac
<210>
<211>

<212>
<213>

152

PRT

<400> 152

1218

actggctgga
gtcactctaa
taacttctgg
ttgcgaagct
ctggaagaat
ctaatttcga
gatatgttac
tatgtacgtt
ctccaataca
cagatgagcg
ttttttatct

ttgttctttt

cactggatct
catctatttc
taaagtttgg
tctatccagt
aatgaacaga
aggactctct
tcctcaattt
atatcttcgt
ccagttattc
taggtttatc
caatatggcc

tagttcttct

Saccharomyces cerevisiae

tcagggagta
ttactgactt
atagcaataa
atcttatatg
tttagcaagg
tatagcgtcg
ctgttatttg
gcatctagag
gctgaagcca
actcaatctt
accgagtgga

gtaatgatca

agtctacctg
atattatcat
tttcaggtac
ccaagttacg
atatggatat
ttgtttgtct
ctattccttt
agttgaagag
tcaaaggagt
tggttgcaat
tcacatatag

taatgaaggc

gctttataga
aggtcttgtt
caacgtcacc
ttttcataat
tattgatcaa
gtggattata
atgcgctctt
aatagataac
aactacaatt
tgacagaagt
agtggatata

ctcatag

Met Ile Lys

1

Glu

Leu

Tyr

Gln

65

Lys

Thr

Cys

Leu

Leu

50

Gly

Ser

Phe

Ala

Thr

35

Arg

Asn

Ala

Asp

Asn

Arg

20

Gly

Gly

Gly

Trp

Lys
100

Gly

Arg

Met

Lys

Asn

Glu

85

Phe

Thr

Glu

Ile

Asn

His

70

Ser

Lys

Cys

Tyr

Tyr

His

55

Glu

Arg

Lys

Pro

Ile

Ala

40

Thr

Tyr

Ser

Phe

Tyr

Glu

25

Phe

Asn

Ala

Phe

Ile
105

Trp
10

Phe

Cys

Glu

Arg

Cys

90

Glu

226

Glu

Lys

Lys

Ala

Phe

75

Asn

Gly

Arg

Phe

Val

Pro

60

Ser

Val

Ala

Asp

Pro

Phe

45

Glu

Val

Asn

Phe

Asp

Leu

30

Arg

Phe

Leu

Asn

Ile
110

Leu

15

Phe

Ala

Glu

Arg

Arg

95

Val

Ser

Ile

Phe

Glu

Leu

80

Ser

Leu

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3657



Gln

Lys

Leu

145

Phe

Tyr

Val

Ser

Ser

225

Lys

Ile

Asp

Asn

Cys

305

Ser

Ser

Leu

Lys

130

Leu

Arg

Ser

Phe

Glu

210

Ile

Leu

Asp

Ile

Phe

290

Tyr

Ser

Tyr

Thr

115

Phe

Leu

Trp

Tyr

Ile

195

Thr

Glu

Pro

Arg

Trp

275

Glu

Phe

Phe

Val

Ile

Phe

Val

Val

Ala

180

Gly

Phe

Gly

Pro

Leu

260

Asp

Met

Lys

Leu

Asn
340

His

His

Val

Leu

165

Ser

Lys

Ile

Thr

Ala

245

Ile

Leu

Ser

Ala

Asn

325

Asp

Leu

Gln

Ile

150

Ala

Leu

Ile

Asp

Arg

230

Pro

Trp

Asp

Ser

Val

310

Phe

Pro

Tyr

Gly

135

Thr

Cys

Phe

Lys

Leu

215

Tyr

Thr

Lys

Ile

Lys

295

Phe

Val

Lys

Ile

120

Phe

Leu

Lys

Thr

Asp

200

Ala

Ser

Val

Ala

Asn

280

Lys

Ile

Pro

Ser

Leu

Leu

Arg

Arg

Leu

185

Lys

Leu

Phe

Phe

Tyr

265

Asn

Gly

Ser

Ser

Lys
345

Ser

Val

Leu

Asp

170

Ser

Ile

Leu

Leu

Gly

250

Lys

Lys

Arg

Gln

Leu

330

Ser

227

Ser

Gln

Ile

155

Leu

Ile

Met

Leu

Val

235

Leu

His

Ser

Leu

Leu

315

Leu

Trp

Met

Met

140

Ser

Trp

Leu

Val

Leu

220

Glu

Leu

Cys

Ile

Leu

300

Phe

Met

Asn

Pro

125

Phe

Ala

Ala

Pro

Lys

205

Leu

Asn

Thr

Leu

Ala

285

Pro

Leu

Pro

Leu

Met

Leu

Ser

Val

Leu

190

Tyr

Ser

Glu

Phe

Gly

270

Ile

Asn

Ala

Arg

Val
350

Asp

Trp

Gln

Ser

175

Arg

Ile

Thr

Asn

Ser

255

Asn

Leu

Ile

Phe

Ile

335

Ser

Asn

Ile

Ser

160

Phe

Ser

Ile

Ser

Lys

240

Arg

Ala

Ala

Ile

Val

320

Leu

Leu



Tyr

Gly

Val

385

Lys

Glu

Lys

Ser

Thr

465

Phe

Cys

Asp

Ile

Val

545

Phe

Ile

Val

Gln

370

Leu

Asp

Asn

Asp

Glu

450

Val

Ala

Ala

Lys

Lys

530

Arg

Leu

Thr

Ser

355

Gly

Ile

Ser

Pro

Asn

435

Ala

Thr

Gly

Thr

Arg

515

Leu

Asp

Asn

Phe

Ser

Leu

Ser

Thr

Asp

420

Ser

Met

Ala

Thr

Phe

500

Thr

Leu

Gly

His

Ser

Met

Phe

Asn

Thr

405

Ser

Val

Asn

Leu

Phe

485

Tyr

Ser

Ala

Glu

Leu

565

Val

Leu

Leu

Ile

390

Ser

Ser

Asn

Thr

Met

470

Ala

Gly

Gly

Trp

Ile

550

Ile

Phe

Val

Gly

375

Tyr

Leu

Glu

Asn

Phe

455

Ile

Leu

Asn

Ile

Glu

535

Arg

Trp

Ile

Ser

360

Glu

Ser

Gln

Ala

Val

440

Tyr

Leu

Leu

Tyr

Ser

520

Asn

Leu

Phe

Lys

Lys

Lys

Lys

Lys

Glu

425

Met

Leu

Tyr

Ala

Gln

505

Glu

Leu

Leu

Phe

Phe

Ile

Gly

Thr

Asn

410

Pro

Ser

Ala

Ser

Met

490

Ala

Ala

Phe

Lys

Gly

570

Gln
228

Ile

Thr

Leu

395

Ala

Arg

Ile

Cys

Leu

475

Ile

Asp

Leu

Tyr

Lys

555

Pro

Asn

Ala

Met

380

Arg

Ser

Lys

Asp

Glu

460

Leu

Pro

Gln

Asn

Gln

540

Lys

Thr

Gln

Thr

365

Gln

Arg

Thr

Lys

Ala

445

Ala

Gly

Leu

Leu

Ser

525

Lys

Ala

Leu

Thr

Thr

Leu

Thr

Ser

Ser

430

Phe

Val

Trp

Asn

Ile

510

Ile

Ile

Thr

Val

Leu

Cys

Arg

Ile

Phe

415

Ser

Lys

Phe

Ser

Phe

495

Leu

Arg

Ile

Ile

Ser

575

Thr

Arg

Thr

Leu

400

Glu

Arg

Val

Met

Ala

480

Trp

Thr

Val

Asn

Phe

560

Ala

Pro



Thr

Met

Ser

625

Tyr

Ser

Ser

Gly

Leu

705

Leu

Gln

Gly

Cys

Val

785

Ala

Ile

Asp

610

Leu

Glu

Met

Ile

Ser

690

Leu

Glu

Thr

Glu

Leu

770

Gly

Leu

Ala

595

Gln

Glu

Ile

Glu

Asp

675

Gly

Ser

Ile

Pro

Ile

755

Asp

Asp

Ala

580

Phe

Ile

Arg

Leu

Trp

660

Phe

Lys

Gly

Gly

Trp

740

Phe

Lys

Gly

Arg

Thr

Ala

Ile

Glu

645

Glu

Lys

Ser

Lys

Lys

725

Leu

Asn

Asp

Gly

Ala
805

Ala

Ser

Gln

630

Gln

Ala

Leu

Ser

Ile

710

Asp

Ile

Lys

Ile

Phe

790

Ile

Leu

Thr

615

Asp

Ser

Ala

Asn

Leu

695

Tyr

Gly

Ser

Gln

Lys

775

Ser

Tyr

Ser

600

Val

Tyr

Asn

Glu

Ser

680

Leu

Val

Met

Gly

Lys

760

Ala

Leu

Ser

585

Leu

Ser

Leu

Thr

Thr

665

Leu

Leu

Pro

Thr

Thr

745

Phe

Met

Ser

Ser

Phe

Leu

Asn

Lys

650

Ser

Asn

Gly

Thr

Asn

730

Ile

Asp

Thr

Gly

Ser
810

229

Ala

Leu

Glu

635

Phe

Phe

Ala

Leu

Val

715

Ser

Lys

Asp

Ala

Gly

795

Arg

Ile

Ile

620

Ser

Gly

Lys

Ile

Leu

700

Glu

Met

Asp

Val

Gly

780

Gln

Tyr

Leu

605

Gln

Glu

Phe

Leu

Ile

685

Gly

Ser

Ala

Asn

Met

765

Ile

Gln

Leu

590

Arg

Ser

Thr

Glu

Lys

670

Gly

Glu

Arg

Tyr

Val

750

Lys

Arg

Gln

Ile

Thr

Phe

Arg

Asp

655

Asn

Pro

Leu

Asp

Cys

735

Val

Ser

Thr

Arg

Leu
815

Pro

Ile

Lys

640

Ala

Ile

Thr

Asn

Asp

720

Ser

Phe

Cys

Asp

Ile

800

Asp



Asp

Glu

Ser

Leu

865

Lys

Thr

Thr

Ala

Phe

945

Val

Ser

Ser

Tyr

Leu

Val

Cys

Cys

His

850

Asp

Ser

Thr

Lys

Glu

930

Ser

Phe

Gln

Lys

Phe

1010

Thr
1025

Thr
1040

Leu

Leu

835

Asn

Arg

Asn

His

Asn

915

Val

Ala

Val

Gly

Ser
995

Leu Leu Thr Tyr

Ser Gly Lys Val

Lys Lys Ile Phe

Ser

820

Cys

Ile

Gly

Glu

Asn

900

Gly

Glu

Tyr

Phe

Phe

980

Thr

Ala

Gly

Ser

Glu

Phe

885

Gln

Asp

Asn

Lys

Thr

965

Trp

Trp

Val

Pro

Leu

Val

870

Leu

Ile

Pro

Phe

Trp

950

Ser

Leu

Leu

Asp

Met

Val

855

Lys

Arg

Asp

Glu

Glu

935

Leu

Ser

Arg

Tyr

Ile

Pro

Met

840

Thr

Ser

Glu

Leu

Gly

920

Glu

Ala

Ser

Tyr

Arg
1000

Glu

825

Lys

Lys

Gln

Ser

Lys

905

Gly

Thr

Asp

Ile

Trp
985

Ile Val Glu Gly His

Thr

Gly

Arg

Gly

Ile

890

Arg

Asn

Lys

Tyr

Leu

970

Leu

Ala

Arg

Ala

Lys

875

Asn

Ser

Ser

Met

Phe

955

Ile

Asp

Leu

Thr

Asp

860

Pro

Asn

Thr

Gln

Glu

940

Gly

His

Thr

Tyr

Cys

845

Trp

Ser

Asp

Thr

Asp

925

Gly

Gly

Gly

Gly

Ile

830

Ile

Leu

Asp

Ser

Ser

910

Glu

Ser

Leu

Ile

Ser
990

Ser Asn Ile

1005

Ile Ile Gly Leu Val

1015

Trp

1020

Ile Ala Ile Ile Ser

1030

Ala

1035

Lys Leu Leu Ser Ser

1045

230

1050

Tyr

Ile

Val

Leu

Lys

895

Lys

Val

Val

Gly

Thr

975

Ser

Glu

Thr

Ile

Ile

880

Asn

Lys

Cys

Lys

Val

960

Leu

Gly

Ser Ser Phe

Gly Thr Asn

Ile Leu Tyr



Ala Lys

1055

Asn Arg

1070

Asn
1085

Pro

Ile Ile

1100

Ala Ile

1115

Leu Arg

1130

Pro
1145

Ser

Thr Ile

1160

Val
1175

Leu

Ala
1190

Met

Val
1205

Leu

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

153
420
DNA

<400> 153
atgaataagc
gaaagaaacg
aataataata

gacagatatt

Leu

Phe

Phe

Leu

Pro

Ala

Ile

Arg

Ala

Thr

Leu

Arg Phe

Ser Lys
Glu

Gly

Leu Ile

Leu Cys

Ser Arg
Gln

His

Ala Leu

Ile Asp

Glu

Trp

Phe Ser

Saccharomyces

tcaaagtaag
gcactgaatg
cagctgttaa

atgaaactgc

His

Asp

Leu

Gly

Ala

Glu

Leu

Ala

Arg

Ile

Ser

Asn
1060

Met
1075

Ser
1090

Tyr
1105

Leu
1120

Leu
1135

Phe
1150

Asp
1165

Ser
1180

Thr
1195

Ser
1210

Val

Asp

Tyr

Val

Tyr

Lys

Ala

Glu

Asn

Tyr

Val

cerevisiae

Thr Pro

Ile Ile

Ser Val

Thr Pro

Tyr Thr

Ile

Arg

Glu Ala

Arg Arg
Ala Pro
Val

Arg

Met Ile

Thr

Asp

Val

Gln

Val

Asp

Ile

Phe

Phe

Asp

Ile

Gly
1065

Gln
1080

Val
1095

Phe
1110

Cys
1125

Asn
1140

Lys
1155

Ile
1170

Phe
1185

Ile
1200

Met
1215

Arg

Gln

Cys

Leu

Thr

Ile

Gly

Thr

Tyr

Ile

Lys

Ile

Leu

Leu

Leu

Leu

Asn

Val

Gln

Leu

Gly

Ala

Met

Ile

Trp

Phe

Tyr

Ile

Thr

Ser

Asn

Thr

Ser

ccagaacaat
ggaatatata
taatgatata

agcgatgtgt

tacctacaaa
tttgcatcaa
atttcgtcac
gtggttttga

231

gaagtgattt
attcagcttg
ttaattattg

aattatctca

ctataaattc

tcttgattat

catcagtgat

agattgctct

60

120

180

240



tttgatgtga ggcttcaacg aagtggaaat gggccatata agaatatctg ggatatgcct
tgcggagaat tacaacaaca cattggttac aaaaatggta tatgctataa tagtgaaaac

acggtgttat cggcagtagg tgtagaacat cgatatcata aaagtgtttc tcgtctataa

<210> 154
<211> 139
<212> PRT

<213> Saccharomyces cerevisiae
<400> 154

Met Asn Lys Leu Lys Val Ser Gln Asn Asn Tyr Leu Gln Arg Ser Asp
1 5 10 15

Phe Tyr Lys Phe Glu Arg Asn Gly Thr Glu Trp Glu Tyr Ile Phe Ala
20 25 30

Ser Asn Ser Ala Cys Leu Asp Tyr Asn Asn Asn Thr Ala Val Asn Asn
35 40 45

Asp Ile Ile Ser Ser Leu Asn Tyr Cys Ile Ser Asp Asp Arg Tyr Tyr
50 55 60

Glu Thr Ala Ala Met Cys Val Val Leu Lys Leu Ser Gln Asp Cys Ser
65 70 75 80

Phe Asp Val Arg Leu Gln Arg Ser Gly Asn Gly Pro Tyr Lys Asn Ile
85 90 95

Trp Asp Met Pro Cys Gly Glu Leu Gln Gln His Ile Gly Tyr Lys Asn
100 105 110

Gly Ile Cys Tyr Asn Ser Glu Asn Thr Val Leu Ser Ala Val Gly Val
115 120 125

Glu His Arg Tyr His Lys Ser Val Ser Arg Leu

130 135
<210> 155
<211> 1239
<212> DNA

<213> Saccharomyces cerevisiae

<400> 155
atgaaaattg cggtagaaac gacactattc gacttctttg tcatcgatca gtttaaaaaa

tctacttttt cagcgccaaa caccaaagtt gacactatta agggttgtat taacaagttt
232

300

360

420

60

120



attgaacaat
aacgtcagat
aaaatcaaat
tgtggacctt
agagatgatg
cttgagaagt
aaaaaatgta
gaaacgagtg
caaaaatttg
tcaggtgccg
cgtttaacaa
ctgcacttta
ttttctagece
aagggtcaga
atgaaagtcg
gaaataactc
ttccacactt
gaatcaagca
tctacattaa
<210>
<211>

<212>
<213>

156
412
PRT

<400> 156

ttaatgtata
tgctgtcaaa
gtaacatttt
atgacaaatt
tcatgttgtc
ccataagtaa
ttatcttgcee
ttcagttaca
gtgggcaaaa
aagctatcaa
caccaaacga
tattgtacaa
aaatctccga
aagagctatg
taaaccagga
taaaatctcc
tgcaagatcc
tcatgagcac

gtaggccatt

tgatgagcaa
cgccaatgac
tattggagaa
tgtagaaaat
gcgcaaatgt
ggctcaaaac
ggaagataaa
ggaggtttac
aaaaagaatg
gcaaataaat
tccgttatta
taaaacgaat
ggtattcagt
gttttttcca
tggagaaact
actagcctca
tactaatgtt
tccectttceta

tacttgggaa

Saccharomyces cerevisiae

Met Lys Ile Ala Val Glu Thr Thr

1

5

Gln Phe Lys Lys Ser Thr Phe Ser

20

Ile Lys Gly Cys Ile Asn Lys Phe

35

40

cacatatttt

tttggccaat

gaagcattaa

tctgacccta

ttaaacatca

caagtgttgce

ccagaactca

gagggctata

gagtctttct

atatctgagg

cacgttgagg

atcataattc

atcaaaatgg

tcattaccta

attctggttg

ttttcgacag

ttccgggcag

ggcgagacag

gaaatataa

10

233

ggcaacctcc
tgggaaactt
ggaaatacga
gtgttaaaaa
tatcggaaca
agtcaagtga
tcaagttttt
aggtatatga
tgaatgaaaa
agctcaagga
tgagtaatga
caggaaattg
gaccgcatga
ctcctcectcetce
gtaaatgtgc
gcagtttcca
acgcgctttc

atgaagttta

30

45

tggaaaatca
tttgcataag
tttaaatatc
ggttgtgaac
actctctata
ggttgaagga
ttctaaattt
aaagctatta
cacgccaatg
aaaaggggaa
ggataactcg
tacatttgaa
gataggcata
caattacaca
tgactccaat
gacaggcagt
ttcccectgat

taattctggc

Leu Phe Asp Phe Phe Val Ile Asp

15

Ala Pro Asn Thr Lys Val Asp Thr
25

Ile Glu Gln Phe Asn Val Tyr Asp

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1239



Glu

Leu

65

Lys

Asp

Pro

Lys

Ile

145

Lys

Phe

Tyr

Arg

Ala

225

Arg

Glu

Ile

Gln

50

Ser

Ile

Leu

Ser

Cys

130

Ser

Lys

Ser

Lys

Met

210

Ile

Leu

Asp

Pro

His

Asn

Lys

Asn

Val

115

Leu

Lys

Cys

Lys

Val

195

Glu

Lys

Thr

Asn

Gly
275

Ile

Ala

Cys

Ile

100

Lys

Asn

Ala

Ile

Phe

180

Tyr

Ser

Gln

Thr

Ser

260

Asn

Phe

Asn

Asn

85

Cys

Lys

Ile

Gln

Ile

165

Glu

Glu

Phe

Ile

Pro

245

Leu

Cys

Trp

Asp

70

Ile

Gly

Val

Ile

Asn

150

Leu

Thr

Lys

Leu

Asn

230

Asn

His

Thr

Gln

55

Phe

Phe

Pro

Val

Ser

135

Gln

Pro

Ser

Leu

Asn

215

Ile

Asp

Phe

Phe

Pro

Gly

Ile

Tyr

Asn

120

Glu

Val

Glu

Val

Leu

200

Glu

Ser

Pro

Ile

Glu
280

Pro

Gln

Gly

Asp

105

Arg

Gln

Leu

Asp

Gln

185

Gln

Asn

Glu

Leu

Leu

265

Phe

Gly

Leu

Glu

90

Lys

Asp

Leu

Gln

Lys

170

Leu

Lys

Thr

Glu

Leu

250

Tyr

Ser

234

Lys

Gly

75

Glu

Phe

Asp

Ser

Ser

155

Pro

Gln

Phe

Pro

Leu

235

His

Asn

Ser

Ser

60

Asn

Ala

Val

Val

Ile

140

Ser

Glu

Glu

Gly

Met

220

Lys

Val

Lys

Gln

Asn

Phe

Leu

Glu

Met

125

Leu

Glu

Leu

Val

Gly

205

Ser

Glu

Glu

Thr

Ile
285

Val

Leu

Arg

Asn

110

Leu

Glu

Val

Ile

Tyr

190

Gln

Gly

Lys

Val

Asn

270

Ser

Arg

His

Lys

95

Ser

Ser

Lys

Glu

Lys

175

Glu

Lys

Ala

Gly

Ser

255

Ile

Glu

Leu

Lys

80

Tyr

Asp

Arg

Ser

Gly

160

Phe

Gly

Lys

Glu

Glu

240

Asn

Ile

Val



Phe Ser Ile

290

Glu
305

Leu Trp

Met Lys Val

Ala Asp Ser

Thr Gly Ser

355

Val
370

Asn Phe

Met
385

Ser Thr

Ser Thr Leu

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

157
1008
DNA

<400> 157
atggttaatg
ggtgcaatac
atcaaatacg
agtgaggttc
tattttatat
ttcgtgagat
gtgtacttgc
ttgaggacct
gactttatca

gatgcagtat

Lys Met

Phe Phe

Gly

Pro

Pro His

295

Ser Leu

310

Val Asn

325

Asn Glu

340

Phe Gln

Ala

Arg

Pro Phe

Gln

Ile

Thr

Asp

Leu

Asp Gly

Thr

Leu

Ser
360

Gly

Ala
375

Leu

Gly Glu

390

Ser Arg

405

aaaaagtgaa
tgaaccagca
cattttcgca
tttatggtag
gcacaaaggt
ttagtgttca
acgatgtcga
tgaagaacaa
cctggcecttge

tgtcctattg

Pro

Phe Thr

Saccharomyces cerevisiae

tccattcgac
atatacagat
tggtatcaat
ggcactgtcc
tgggcgtatt
cagatcgtgc
gtttgtcaaa
aggagttatc
tgagtactgce

taacttgaac

Glu Ile Gly

Thr Pro

315

Pro

Glu Thr

330

Ile

Lys Ser Pro

345

Phe His Thr

Ser Ser Pro

Thr Glu

395

Asp

Glu
410

Trp Glu

ttagcttcgg
gagccagaat
gcaattgaca
aatttaagga
ggtgcggaag
gaaagattac
tttccagaca
aaaaattttg
tctaccgagg

ttacaaaaca

235

Ile
300

Lys Gly

Leu Ser Asn

Leu Val Gly

Ala Ser

350

Leu

Gln
365

Leu Asp

Asp Glu Ser

380

Val Tyr Asn

Ile

tttctccttt
ccattccact
cttctcccta
atgaatttcc
agtttaacta
acactacata
tcttagaggc
gcatatcagg
aaagtgatat

ataagctatt

Gln Lys

Thr
320

Tyr

Lys
335

Cys

Phe Ser

Pro Thr

Ser Ile

Ser Gly

400

agtcttagga
ggaagacata
ctatggccct
cagagacact
ttctagagat
tctcgatttg
attaaaggaa
ctacccaatc
tgggtcattg

gaactttcga

60

120

180

240

300

360

420

480

540

600



gaaagactgc
tcgctactaa
tgcgcatctce
acaagatacg
atggaagaat
ttatcttcta
tttaatgaag
<210>
<211>

<212>
<213>

158
335
PRT

<400> 158
Met Val Asn
1

Leu Val Leu

Glu Ile

35

Ser

Ile Asn Ala

50

Tyr
65

Gly Arg

Tyr Phe Ile

Tyr Ser Arg

Thr
115

Leu His

Val Lys Phe

130

Lys Asn Lys

tacgcaatgce
ggtcacagga
aggctgccaa
cgatttcgga
tgaaacttgc
aggacggaca

agtggtcttc

Glu Lys

Gly Gly
Pro Leu
Ile Asp
Ala

Leu

Thr
85

Cys

Asp Phe

100

Thr Tyr

Pro

Asp

Gly Val

Val

Ala

Glu

Thr

Ser

70

Lys

Val

Leu

Ile

Ile

taaactgaaa
gacaagacag
atactgtcaa
atgggtagga
tctggataat
actagtagaa

aggtattcct

Saccharomyces cerevisiae

Asn Pro

Ile

Leu

Ile
40

Asp

Ser Pro

55

Asn Leu

Val Gly
Phe

Arg

Leu
120

Asp

Leu Glu

135

Lys Asn

Phe

Asn

25

Ile

Tyr

Arg

Arg

Ser

105

Val

Ala

Phe

atggtttgca
tttcacccgagt
gaacaaaatg
aagggacccg
tacgaaattg
tatatccaaa

catccagaaa

Asp Leu

Gln Gln
Lys Tyr
Tyr

Gly

Glu
75

Asn

Ile
90

Gly

Val His

Tyr Leu

Leu Lys

Gly Ile

236

acgcatcaat
gttctcatga
tcgacttagce
ttgttcttgg
tgaaatcgaa
agaatatttt

tgatataa

Ala Ser Val

Tyr Thr Asp

Ala Phe

45

Ser

Pro Ser Glu

60

Phe Pro Arg

Ala Glu Glu

Arg Ser Cys

110

His Asp Val

125

Glu
140

Leu Arg

Ser Gly Tyr

cttgagcatg
attgagagaa
cgatttggcc
agtcagtagc
tggcaacaga

taaagaacat

Ser Pro

15

Glu Pro

His Gly
Val

Leu

Thr
80

Asp

Phe
95

Asn
Glu Arg
Glu

Phe

Thr Leu

Pro Ile

660

720

780

840

900

960

1008



145 150 155 160

Asp Phe Ile Thr Trp Leu Ala Glu Tyr Cys Ser Thr Glu Glu Ser Asp
165 170 175

Ile Gly Ser Leu Asp Ala Val Leu Ser Tyr Cys Asn Leu Asn Leu Gln
180 185 190

Asn Asn Lys Leu Leu Asn Phe Arg Glu Arg Leu Leu Arg Asn Ala Lys
195 200 205

Leu Lys Met Val Cys Asn Ala Ser Ile Leu Ser Met Ser Leu Leu Arg
210 215 220

Ser Gln Glu Thr Arg Gln Phe His Pro Cys Ser His Glu Leu Arg Glu
225 230 235 240

Cys Ala Ser Gln Ala Ala Lys Tyr Cys Gln Glu Gln Asn Val Asp Leu
245 250 255

Ala Asp Leu Ala Thr Arg Tyr Ala Ile Ser Glu Trp Val Gly Lys Gly
260 265 270

Pro Val Val Leu Gly Val Ser Ser Met Glu Glu Leu Lys Leu Ala Leu
275 280 285

Asp Asn Tyr Glu Ile Val Lys Ser Asn Gly Asn Arg Leu Ser Ser Lys
290 295 300

Asp Gly Gln Leu Val Glu Tyr Ile Gln Lys Asn Ile Phe Lys Glu His
305 310 315 320

Phe Asn Glu Glu Trp Ser Ser Gly Ile Pro His Pro Glu Met Ile
325 330 335

<210> 159
<211> 1422
<212> DNA

<213> Saccharomyces cerevisiae

<400> 159

atgcgatctt atatgcagat tcttcaaaaa tttgccaaat ttattgggcc agggatatta 60
gtcagtgtgg cttatatgga cccaggaaat tatgccacta gtgtttccgg tggtgctcaa 120
tacaaatata ccttattatt ctctattttt atatccaaca tttttgccgt acttttgcaa 180

237



tgtctctgtg
aatttgccta
actgatctgg
ctaacttggg
ccaaacggcc
attggaactt
gaattgttta
atttcattgg
attgttaaac
ccaagtttaa
ttgttcttaa
tcaggccaac
tacatatctc
gccggtatca
ttaccacctt
gttactttaa
ttgtccttaa
ttgatggttg
gctgatgaaa
cgtttgttga
ttggtgattt
<210>
<211>

<212>
<213>

160
473
PRT

<400> 160

tgaagctggg
aaaagctaaa
ccgaggttgt
gtgtcttatt
agtccttaaa
gcatttgctt
aagggttttt
gtatcttagg
caagattgca
gcgctataaa
ttgccacctt
ctgaggcaga
ctgcggcagg
tctgtacact
gggccacaag
ccatggggga
ttttaccaat
ttcatgacga
ccactccatt
cctatacctc

cctatctctt

tactatcact
ctataccctt
aggcactgcc
aacggtgcta
aaaagttagg
tgttttggag
gccttcaaat
tgccactgtg
cgattacgat
atatacgtta
tgttaattcc
ggatgctgat
gttaatcttt
tgccgggcaa
attgtgcacc
aaagggaatt
cgtttcecget
aaatggtgtg
gaactccaag
tgttttcgta

aggtgccgac

Saccharomyces cerevisiae

Met Arg Ser Tyr Met Gln Ile Leu

1

5

Pro Gly Ile Leu Val Ser Val Ala

20

Thr Ser Val Ser Gly Gly Ala Gln

ggctatgatt
tacctttteg
atcgctttac
gatgttttgg
gttttcgaat
ctgtttaaag
atcattttta
atgcctcatt
ttgaagaaat
aactatgcgt
gctattttaa
ttgttatcta
gcattggcca
atcgtttctg
agattgattg
tcagatattt
cctttaattt
gtaagagcac
cacagtaaaa
tgggctttaa

atccattttt

10

238

tggctgaaaa
ctgaagtggc
aaattctttt
taattttaat
ttggcgttgg
tttcaatccc
aggaacaaca
cattatactt
acggtaaggt
acgctgaact
ttgttgcagg
tttacaaatt
tgttatgttc
agggattttt
ccattgtacc
tgaatttttc
attttaccgce
ctgccgatgt
tagttgattt
tcgggagctt

aa

Gln Lys Phe Ala Lys Phe

Tyr Met Asp Pro Gly Asn
25

30

ctgtcgtcat
aatcattgct
caaaatacca
gttctacaca
gattttggtc
agacaaagct
agctctttac
gggctcatcc
taatgcccgce
aatcatttct
tgctacttta
actggtccac
tggtcaatct
acagtggtct
atgtttattt
tcaagtggtc
aaatagaaag
taacgccatt
tactaacagt

gaattgctat

Ile Gly
15

Tyr Ala

Tyr Lys Tyr Thr Leu Leu Phe Ser

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1422



Ile

Lys

65

Asn

Ala

Leu

Val

Ser

145

Ile

Pro

Phe

Thr

Arg

225

Pro

Leu

Phe

50

Leu

Leu

Ile

Gln

Leu

130

Leu

Gly

Asp

Lys

Val

210

Leu

Ser

Ile

35

Ile

Gly

Pro

Ile

Ile

115

Asp

Lys

Thr

Lys

Glu

195

Met

His

Leu

Ile

Ser

Thr

Lys

Ala

100

Leu

Val

Lys

Cys

Ala

180

Gln

Pro

Asp

Ser

Ser
260

Asn

Ile

Lys

85

Thr

Phe

Leu

Val

Ile

165

Glu

Gln

His

Tyr

Ala

245

Leu

Ile

Thr

70

Leu

Asp

Lys

Val

Arg

150

Cys

Leu

Ala

Ser

Asp

230

Ile

Phe

Phe

55

Gly

Asn

Leu

Ile

Ile

135

Val

Phe

Phe

Leu

Leu

215

Leu

Lys

Leu

40

Ala

Tyr

Tyr

Ala

Pro

120

Leu

Phe

Val

Lys

Tyr

200

Tyr

Lys

Tyr

Ile

Val

Asp

Thr

Glu

105

Leu

Met

Glu

Leu

Gly

185

Ile

Leu

Lys

Thr

Ala
265

Leu

Leu

Leu

90

Val

Thr

Phe

Phe

Glu

170

Phe

Ser

Gly

Tyr

Leu

250

Thr

239

Leu

Ala

75

Tyr

Val

Trp

Tyr

Gly

155

Leu

Leu

Leu

Ser

Gly

235

Asn

Phe

Gln

60

Glu

Leu

Gly

Gly

Thr

140

Val

Phe

Pro

Gly

Ser

220

Lys

Tyr

Val

45

Cys

Asn

Phe

Thr

Val

125

Pro

Gly

Lys

Ser

Ile

205

Ile

Val

Ala

Asn

Leu

Cys

Ala

Ala

110

Leu

Asn

Ile

Val

Asn

190

Leu

Val

Asn

Tyr

Ser
270

Cys

Arg

Glu

95

Ile

Leu

Gly

Leu

Ser

175

Ile

Gly

Lys

Ala

Ala

255

Ala

Val

His

80

Val

Ala

Thr

Gln

Val

160

Ile

Ile

Ala

Pro

Arg

240

Glu

Ile



Leu Ile Val Ala Gly Ala Thr Leu Ser Gly Gln Pro Glu Ala Glu Asp
275 280 285

Ala Asp Leu Leu Ser Ile Tyr Lys Leu Leu Val His Tyr Ile Ser Pro
290 295 300

Ala Ala Gly Leu Ile Phe Ala Leu Ala Met Leu Cys Ser Gly Gln Ser
305 310 315 320

Ala Gly Ile Ile Cys Thr Leu Ala Gly Gln Ile Val Ser Glu Gly Phe
325 330 335

Leu Gln Trp Ser Leu Pro Pro Trp Ala Thr Arg Leu Cys Thr Arg Leu
340 345 350

Ile Ala Ile Val Pro Cys Leu Phe Val Thr Leu Thr Met Gly Glu Lys
355 360 365

Gly Ile Ser Asp Ile Leu Asn Phe Ser Gln Val Val Leu Ser Leu Ile
370 375 380

Leu Pro Ile Val Ser Ala Pro Leu Ile Tyr Phe Thr Ala Asn Arg Lys
385 390 395 400

Leu Met Val Val His Asp Glu Asn Gly Val Val Arg Ala Pro Ala Asp
405 410 415

Val Asn Ala Ile Ala Asp Glu Thr Thr Pro Leu Asn Ser Lys His Ser
420 425 430

Lys Ile Val Asp Phe Thr Asn Ser Arg Leu Leu Thr Tyr Thr Ser Val
435 440 445

Phe Val Trp Ala Leu Ile Gly Ser Leu Asn Cys Tyr Leu Val Ile Ser
450 455 460

Tyr Leu Leu Gly Ala Asp Ile His Phe

465 470
<210> 161
<211> 915
<212> DNA

<213> Saccharomyces cerevisiae

<400> 161
atgaatactt cagaactgtc aatagctgag gaaatcgact acgaagctct tccatcacat

240



gctccgctac
atgtttccaa
tctacaggga
tggaagggtg
acatacgagt
atgaagaccg
tttgacaccg
aagcaaatat
gccatgaata
ttcaacccac
gcaacatgtg
ggcagcgaaa
agagccatac
gtggctaata
ttaatgaaaa
<210>
<211>

<212>
<213>

162
304
PRT

<400> 162

Met Asn Thr

1

Leu Pro

Ala Gly

35

Thr Arg

Ile
65

Ser

Ser

Ile

Val

Gln

attcccagtt
tagatgctct
tgatatctca
ttcaatcggt
tttgcaaagce
cactgagtgg
ttaaacaaag
atcaaaatga
tcccatttgce
aaaattccta
ctgcgttaac
ctgtctccat
tggaggttca
taccagccac

attga

Ser Glu

His Ala

20

Met Glu

Gln

Ala

Ile Ser

Leu

Pro

His

Ala

Lys
70

actggcagga

gaaaacccga

gatatccaaa

aatactgggg

tcgcctgata

taccattgct

actacaattg

aggctttgca

agcgttcaat

caatccattg

tacaccgttg

cgaaataatg

tggttggaag

tgccatttet

Saccharomyces cerevisiae

Ser Ile

His

Leu

Leu
40

Ser

Gly Leu

55

Ile Ser

gcatttgcag

gtgcaggctg

atatctacaa

gcagggcctg

agccctgaag

accattgctg

gatactaatc

gcattttact

ttcatgatat

attcattgtc

gattgcataa

aaggatgcga

gggttttggc

tggactgcat

Ala Glu

10

Glu

Ser Gln Leu

25

Met Phe Pro

Asn Lys Ala

Thr Met Glu

75

241

gtataatgga
caggattgaa
tggaaggttc
cgcatgcagt
atatgcaaac
cggatgcatt
taagagtttg
actcctatcc
atgaatctgc
tttgcggtgg
agactgtatt
acacttttgg
gaggtttgaa

atgaatgtgc

Ile Asp

Leu Ala

Ile Asp

45

Ala
60

Ser

Gly Ser

Tyr

Gly

Ala

Thr

Met

gcattctttg
taaagctgcc
gatggcttta
atattttggt
tcatcaacca
gatgaacccc
gaatgttact
cacaacattg
cagcaaattc
gataagtggt
acaggttaga
tagagcctca
accaaggata

taagcatttt

Glu
15

Ala

Ala Phe

Leu Lys

Gly Met

Ala Leu

80

120

180

240

300

360

420

480

540

600

660

720

780

840

900

915



Trp Lys

Val Tyr

Glu Asp

Ile Ala
130

Lys Gln
145

Lys Gln

Pro Thr

Ile Tyr

Pro Leu
210

Ala Leu
225

Gly Ser

Gly Arg

Trp Arg

Ile Ser
290

<210>
<211>
<212>

Gly

Phe

Met

115

Thr

Arg

Ile

Thr

Glu

195

Ile

Thr

Glu

Ala

Gly

275

Trp

163
498
DNA

Val

Gly

100

Gln

Ile

Leu

Tyr

Leu

180

Ser

His

Thr

Thr

Ser

260

Leu

Thr

Gln

85

Thr

Thr

Ala

Gln

Gln

165

Ala

Ala

Cys

Pro

Val

245

Arg

Lys

Ala

Ser

Tyr

His

Ala

Leu

150

Asn

Met

Ser

Leu

Leu

230

Ser

Ala

Pro

Tyr

Val

Glu

Gln

Asp

135

Asp

Glu

Asn

Lys

Cys

215

Asp

Ile

Ile

Arg

Glu
295

Ile

Phe

Pro

120

Ala

Thr

Gly

Ile

Phe

200

Gly

Cys

Glu

Leu

Ile

280

Cys

Leu

Cys

105

Met

Leu

Asn

Phe

Pro

185

Phe

Gly

Ile

Ile

Glu

265

Val

Ala

Gly

90

Lys

Lys

Met

Leu

Ala

170

Phe

Asn

Ile

Lys

Met

250

Val

Ala

Lys

242

Ala

Ala

Thr

Asn

Arg

155

Ala

Ala

Pro

Ser

Thr

235

Lys

His

Asn

His

Gly

Arg

Ala

Pro

140

Val

Phe

Ala

Gln

Gly

220

Val

Asp

Gly

Ile

Phe
300

Pro

Leu

Leu

125

Phe

Trp

Tyr

Phe

Asn

205

Ala

Leu

Ala

Trp

Pro

285

Leu

Ala

Ile

110

Ser

Asp

Asn

Tyr

Asn

190

Ser

Thr

Gln

Asn

Lys

270

Ala

Met

His

95

Ser

Gly

Thr

Val

Ser

175

Phe

Tyr

Cys

Val

Thr

255

Gly

Thr

Lys

Ala

Pro

Thr

Val

Thr

160

Tyr

Met

Asn

Ala

Arg

240

Phe

Phe

Ala

Asn



<213>

<400> 163
atgcttcctg

gccatggggg
gagcattata
actggtctag
gactctactg
gcctcectett
attaagaaca
atgttagcgg

ccaaccatgt

ttataacgag
ttttgagagce
cacatccaag
tgggtgcgcce
gcgttattga
catatatgac
ctgaaattgc
aagatgcgat

tatcgtaa

Saccharomyces cerevisiae

atttgcaagg
gtccagcata
aaacgtcggce
agcgtgcggt
agatgtcaaa
tgaattggta
taaggagttg

caaggcagct

cctgctctga
acgaaaaggc
tcattagata
gatgtgatga
ttcaaaactt
caggggatga
agcttgcccc

attaaggact

tggccatcag
tttatcatcc
aaaaattgcc
ggttgcagat
ttggatgtgg
ccttggacga
cagtcaagtt

acaaatctaa

acctgtgaat
caaggtcata
caacgtcggce
caaagtcaac
ctccgcecatt
tgcggcaaaa
gcattgctct

gagaaacact

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

<400>
Met Leu

1

Arg Pro

Arg Leu
Val Gly
Gly Ala
Asp Ser
Gly

Ser

Met Thr

164
165
PRT

Saccharomyces cerevisiae

le4

Pro

Val

Tyr

35

Ser

Pro

Thr

Ala

Leu
115

Val

Asn

20

His

Leu

Ala

Gly

Ile

100

Asp

Ile

Ala

Pro

Asp

Cys

Val

85

Ala

Asp

Thr

Met

Lys

Lys

Gly

70

Ile

Ser

Ala

Arg

Gly

Val

Lys

Asp

Glu

Ser

Ala

Phe

Val

Ile

40

Leu

Val

Asp

Ser

Lys
120

Ala

Leu

25

Glu

Pro

Met

Val

Tyr

105

Ile

Arg

10

Arg

His

Asn

Arg

Lys

Met

Lys

243

Pro

Ala

Tyr

Val

Leu

75

Phe

Thr

Asn

Ala

Ser

Thr

Gly

Gln

Lys

Glu

Thr

Leu

Ser

His

45

Thr

Ile

Thr

Leu

Glu
125

Met

Ile

30

Pro

Gly

Lys

Phe

Val

110

Ile

Ala

15

Thr

Arg

Leu

Val

Gly

Gln

Ala

Ile

Lys

Asn

Val

Asn

80

Cys

Gly

Lys

60

120

180

240

300

360

420

480

498



Glu Leu Ser Leu Pro

130

Asp Ala Ile Lys Ala

145

135

150

Pro Thr Met Leu Ser

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

165

<400> 165
atgggtaaaa

gcacctactg
gatgatgtgg
gtgaatttaa
ggtttcacag
tttattgttt
ttcaattggce
ctgttgatga
aagtcgagat
gcagactgca
gccattaacg
aggtatatgg
ggttgcggtg
ggtagtaatc
gttgcagttt
tatttcacgg
ataagaaagc
aaaaggtcga
ggtgtcctga

tgggatgata

1659
DNA
Saccharomyces cerevisiae

165

ttgcagagtt

ttgactgcaa

tcagagtagt

cagaaacagg

ataagaccct

ggatcatcct

aagttgttat

gacaacagtt

tggcttectt

cagttgaagc

gagaactgcc

gttcaattgc

ctatcccaaa

caagattgaa

cccttctaat

ggaggttttt

attttaacga

cagggagaaa

ttggtgtggc

attggtggtt

tctcgggaat
acagtacgaa
cagccatagc
ggcaatcttc
ggatttcctg
cataatttgg
gcaggacgga
gatgagtacg
caaaaactat
taatgaagtc
tgtggaaaat
agcaatggtg
agatgcgggc
aaagttcagt
ttgcactact
agttgatatc
ttttgaaaca
gatgattgat
agtgttcgcc

gattatcggt

155

ccaggtgcta
gaattcggtg
gatgagagta
acgagtaaag
gtacgagtgg
gtggttattg
cagtctattc
catgaacaaa
ctaacaagaa
agctctgttg
tggtacgacc
atattttgga
aacactccac
gacgcttggc
ttcttacaaa
tttgatatgg
cctcacccag
tggtatgctg
acatggattg

acatacacag
244

140

ggcctgacgt
attctaacga
ctgatgacga
gttttaccgg
ccggttcgca
gtattgttta
aaagttatgt
ttttgatctg
gcaccccaga
aaaatcatat
gtttatctaa
taggtatttt
cttacaccgg
agatgtatat
atataagggc
acgagaaaat
ttgttactat
atattattgg
gtattggttc

gtttaattgg

Pro Val Lys Leu His Cys Ser Met Leu Ala Glu

Ala Ile Lys Asp Tyr Lys Ser Lys Arg Asn Thr

160

tcatcataga
ttacaaaaat
actttgtaat
gttaagcaaa
ggcggttttt
taacgcacct
ttgggacaca
cggtagattg
ggaagaaaaa
agacccatct
cgtagcaagt
cgtttggatt
agaaactaca
taacactgca
tagacatgat
cgactatcgt
tgaatctaaa
tactggtatt
gccaatgaag

gtttttggac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



ggtttcgttt
gatgtggcta
tttagtggta
aggatctgct
tgtattgett
atgattatcg
caaagaagag
gaaaagcgtt
<210>
<211>

<212>
<213>

166
552
PRT

<400> 166

Met Gly Lys
1

Val His His

Gly Ser

35

Asp

Ser
50

His Asp

Glu
65

Thr Gly

Gly Phe Thr

Gln Ala Val

Ile Ile

115

Gly

Asp Gly Gln

130

tgagagaagt
aagaagacct
aagctcctga
caactccatg
ccggtttgcg
aagaattttt
tggaggttac

tcccagaggt

gtacttccga
tgaattattc
aattaacact
gagtgttctt
ttggagtaca
cttgctagtt
cgctttgtac

tatgatgttg

atcgttcaac
caagaattag
attggttaca
gtatccgtca
acaggtcaat
ttgttgcaag
gcacgtaggc

gaaaaatag

atgaagagaa
gtattgaatg
gaacatccca
tcatcatcat
tgattgctaa
cacataattg

gcatacttct

Ile Ala Glu

Arg Ala Pro

20

Asn Asp Tyr

Glu Ser Thr

Ala Ile Phe

70

Asp Lys Thr

Phe
100

Phe Ile

Val Tyr Asn

Ser Ile Gln

Phe

Thr

Lys

Asp

55

Thr

Leu

Val

Ala

Ser
135

Saccharomyces cerevisiae

Leu

Val

Asn

40

Asp

Ser

Asp

Trp

Pro

120

Tyr

Gly

Asp

25

Asp

Glu

Lys

Phe

Ile

105

Phe

Val

Asn

10

Cys

Asp

Leu

Gly

Leu

90

Ile

Asn

Trp

245

Pro

Lys

Val

Cys

Phe

75

Val

Leu

Trp

Asp

Gly Ala Arg

Gln Glu

30

Tyr

Val Arg Val

45

Asn Val Asn

60

Thr Gly Leu

Arg Val Ala

Ile Ile Trp

110

Gln Val

125

Val

Thr
140

Leu Leu

aaattattct
tcccgaagaa
atatattaat
tggtttaatt
cacgccaact
ggccgatcgt

atcatacgta

Pro
15

Asp

Glu Phe

Val Ser
Leu Thr
Ser Lys
Gly Ser
Val Val
Gln

Met

Met Arg

1260

1320

1380

1440

1500

1560

1620

1659



Gln

145

Lys

Glu

Val

Glu

Ser

225

Gly

Gly

Trp

Thr

Arg

305

Ile

Ile

Ala

Phe

Gln

Ser

Glu

Glu

Asn

210

Ile

Cys

Glu

Gln

Thr

290

Phe

Arg

Glu

Asp

Ala

Leu

Arg

Glu

Asn

195

Trp

Ala

Gly

Thr

Met

275

Phe

Leu

Lys

Ser

Ile

355

Thr

Met

Leu

Lys

180

His

Tyr

Ala

Ala

Thr

260

Tyr

Leu

Val

His

Lys

340

Ile

Trp

Ser

Ala

165

Ala

Ile

Asp

Met

Ile

245

Gly

Ile

Gln

Asp

Phe

325

Lys

Gly

Ile

Thr

150

Ser

Asp

Asp

Arg

Val

230

Pro

Ser

Asn

Asn

Ile

310

Asn

Arg

Thr

Gly

His

Phe

Cys

Pro

Leu

215

Ile

Lys

Asn

Thr

Ile

295

Phe

Asp

Ser

Gly

Ile

Glu

Lys

Thr

Ser

200

Ser

Phe

Asp

Pro

Ala

280

Arg

Asp

Phe

Thr

Ile

360

Gly

Gln

Asn

Val

185

Ala

Asn

Trp

Ala

Arg

265

Val

Ala

Met

Glu

Gly

345

Gly

Ser

Ile

Tyr

170

Glu

Ile

Val

Ile

Gly

250

Leu

Ala

Arg

Asp

Thr

330

Arg

Val

Pro
246

Leu

155

Leu

Ala

Asn

Ala

Gly

235

Asn

Lys

Val

His

Glu

315

Pro

Lys

Leu

Met

Ile

Thr

Asn

Gly

Ser

220

Ile

Thr

Lys

Ser

Asp

300

Lys

His

Met

Ile

Lys

Cys

Arg

Glu

Glu

205

Arg

Phe

Pro

Phe

Leu

285

Tyr

Ile

Pro

Ile

Gly

365

Trp

Gly

Ser

Val

190

Leu

Tyr

Val

Pro

Ser

270

Leu

Phe

Asp

Val

Asp

350

Val

Asp

Arg

Thr

175

Ser

Pro

Met

Trp

Tyr

255

Asp

Ile

Thr

Tyr

Val

335

Trp

Ala

Asp

Leu

160

Pro

Ser

Val

Gly

Ile

240

Thr

Ala

Cys

Gly

Arg

320

Thr

Tyr

Val

Asn



370 375 380

Trp Trp Leu Ile Ile Gly Thr Tyr Thr Gly Leu Ile Gly Phe Leu Asp
385 390 395 400

Gly Phe Val Leu Arg Glu Val Tyr Phe Arg Ile Val Gln His Glu Glu
405 410 415

Lys Asn Tyr Ser Asp Val Ala Lys Glu Asp Leu Glu Leu Phe Gln Glu
420 425 430

Leu Gly Ile Glu Cys Pro Glu Glu Phe Ser Gly Lys Ala Pro Glu Ile
435 440 445

Asn Thr Ile Gly Tyr Arg Thr Ser Gln Tyr Ile Asn Arg Ile Cys Ser
450 455 460

Thr Pro Trp Ser Val Leu Val Ser Val Ile Ile Ile Ile Gly Leu Ile
465 470 475 480

Cys Ile Ala Ser Gly Leu Arg Trp Ser Thr Thr Gly Gln Leu Ile Ala
485 490 495

Asn Thr Pro Thr Met Ile Ile Glu Glu Phe Phe Leu Leu Val Leu Leu
500 505 510

Gln Ala His Asn Trp Ala Asp Arg Gln Arg Arg Val Glu Val Thr Ala
515 520 525

Leu Tyr Ala Arg Arg Arg Ile Leu Leu Ser Tyr Val Glu Lys Arg Phe
530 535 540

Pro Glu Val Met Met Leu Glu Lys

545 550
<210> 167
<211> 1869
<212> DNA

<213> Saccharomyces cerevisiae

<400> 167

atgttgttct actcgttcgt gtggtctgta ctggccgcta gtgttgcttt ggcaaagaca 60
cataagttaa actataccgc ttcttgggta actgccaatc ctgatggatt gcatgaaaaa 120
aggatgattg gttttaatgg cgaatggcca cttccagata tccatgttga aaaaggagat 180

247



cgtgttgagce
catggtcttt
gtgacacaat
caggtaggaa
ggtgcattta
actctatcgg
tataatccaa
gtaactttag
tttgtatccc
gtttacgtaa
gtgttgatta
gatgagacga
aggtatggcc
cgcgccacga
gaccaccaaa
tttttcaata
tcaggaaagc
aaacataatg
catttgcacg
gcttatgacg
caaccgttcc
gttgtcctga
tggcacttac
agggaaaagc
ggtaatgctg
gagccactac
atcggtgtct
gatgagaagg

cgcggctaa

tttatttgac
tccagaatac
gtcccatcgt
cgttctggta
tcatccacga
accattatca
ccggtgctga
attttacacc
agtatatcat
agccaaactt
aagctaaaga
tgcttgatgt
actcgttgcecc
atgactttta
ttgtcatgga
atatcactta
ttgcgtcaga
atatcataga
gtcataattt
aatctgagca
ctgagaggcc
gatttagagc
aacaaggttt
ttaatgagaa
caggtcattc
caaagggatt
ggggcctata

tgtaccacac

taacggcttt
gagtttgggg
tccgggacaa
ccatgcacac
tccggaggag
cgaaaattat
acctattcct
cggtgaaacg
tcttgaggat
tactgattcg
taaaatgcct
tgtcccacct
ggaggcacgce
cctagaacct
tgtaagaatg
cgtcacacca
tcctagaatt
ggttgttcta
ccaaatagtc
agatgaaatg
gatggtgaga
tgacaaccct
ggcttcggtc
ctatctggat
gaatgattgg
tactactgaa
ttccattget

gttaagggaa

caagacaata
aaccagcttc
acatacctgt
atgggtgccc
cccttcgaat
aaaacggtta
caaaatattc
tatctcttca
catgaaatga
atatatcttt
acaagaaact
gagttacaac
gcattgaaca
ctgattgaga
gtcaacttgg
aaggtgccta
tatggtgata
aacaattatg
caaaagtcgc
accgtccctt
gatacagtgg
ggtgtctggt
tttattgagg
atatgcaaag
tttgacttaa
ggatatttgg
cagtatggta

atcttggctg

248

ctgctacttc
aaatggatgg
acaacttcac
agtacggtga
atgatcatga
ccaaagagtt
tttttaataa
ggttcttgaa
gtatagtaga
ctgcggggca
acgctatgat
tcaaccaaac
ttgaagattg
gagacctact
gtgatggtgt
ctttgacaac
atatcaatgc
attctggcag
cagggttcca
ataacgaatc
ttcttgaacc
atttccattg
cacccgtttt
ccgctgatat
aaggattacc
cattgattat
ttggcgaggt

aaaatgaaat

tctacatttc
tccttctatg
tgtcccagag
cggtatgagg
acgagtcatc
tctgtcaaga
tacgatgaat
cgttgggctg
ggtggacggt
aagaatgagt
gcaaataatg
tatccaaatg
tgacttggac
tgctcactat
gaagtatgca
gttgcttacc
gcagttattg
acatccattc
tgttgatgaa
tgcgccatta
tagtggacat
tcatgtagat
acttcaggaa
tccggtagtt
aagacaacct
ttcaaccatt
tatccctaac

agaggtttct

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1869



<210> 168

<211> 622
<212> PRT
<213>

<400> 168
Met Leu Phe
1

Leu Ala Lys

Asn Pro Asp
35

Trp Pro Leu
50

Tyr Leu Thr
65

His Gly Leu

Gly Pro Ser

Leu Tyr Asn
115

Ala His Met
130

Ile His Asp
145

Thr Leu Ser

Phe Leu Ser

Ile Leu Phe
195

Tyr

Thr

20

Gly

Pro

Asn

Phe

Met

100

Phe

Gly

Pro

Asp

Arg

180

Asn

Ser

His

Leu

Asp

Gly

Gln

85

Val

Thr

Ala

Glu

His

165

Tyr

Asn

Phe

Lys

His

Ile

Phe

70

Asn

Thr

Val

Gln

Glu

150

Tyr

Asn

Thr

Val

Leu

Glu

His

55

Gln

Thr

Gln

Pro

Tyr

135

Pro

His

Pro

Met

Saccharomyces cerevisiae

Trp

Asn

Lys

40

Val

Asp

Ser

Cys

Glu

120

Gly

Phe

Glu

Thr

Asn
200

Ser

Tyr

25

Arg

Glu

Asn

Leu

Pro

105

Gln

Asp

Glu

Asn

Gly

185

Val

Val

10

Thr

Met

Lys

Thr

Gly

90

Ile

Val

Gly

Tyr

Tyr

170

Ala

Thr

249

Leu

Ala

Ile

Gly

Ala

75

Asn

Val

Gly

Met

Asp

155

Lys

Glu

Leu

Ala

Ser

Gly

Asp

60

Thr

Gln

Pro

Thr

Arg

140

His

Thr

Pro

Asp

Ala

Trp

Phe

45

Arg

Ser

Leu

Gly

Phe

125

Gly

Glu

Val

Ile

Phe
205

Ser

Val

30

Asn

Val

Leu

Gln

Gln

110

Trp

Ala

Arg

Thr

Pro

190

Thr

Val

15

Thr

Gly

Glu

His

Met

95

Thr

Tyr

Phe

Val

Lys

175

Gln

Pro

Ala

Ala

Glu

Leu

Phe

80

Asp

Tyr

His

Ile

Ile

160

Glu

Asn

Gly



Glu

Tyr

225

Val

Gln

Asn

Pro

Ser

305

Arg

Leu

Leu

Thr

Ala

385

Lys

Arg

Ser

Thr

210

Ile

Tyr

Arg

Tyr

Pro

290

Leu

Ala

Ala

Gly

Pro

370

Ser

His

His

Pro

Tyr

Ile

Val

Met

Ala

275

Glu

Pro

Thr

His

Asp

355

Lys

Asp

Asn

Pro

Gly
435

Leu

Leu

Lys

Ser

260

Met

Leu

Glu

Asn

Tyr

340

Gly

Val

Pro

Asp

Phe

420

Phe

Phe

Glu

Pro

245

Val

Met

Gln

Ala

Asp

325

Asp

Val

Pro

Arg

Ile

405

His

His

Arg

Asp

230

Asn

Leu

Gln

Leu

Arg

310

Phe

His

Lys

Thr

Ile

390

Ile

Leu

Val

Phe

215

His

Phe

Ile

Ile

Asn

295

Ala

Tyr

Gln

Tyr

Leu

375

Tyr

Glu

His

Asp

Leu

Glu

Thr

Lys

Met

280

Gln

Leu

Leu

Ile

Ala

360

Thr

Gly

Val

Gly

Glu
440

Asn

Met

Asp

Ala

265

Asp

Thr

Asn

Glu

Val

345

Phe

Thr

Asp

Val

His

425

Ala

Val

Ser

Ser

250

Lys

Glu

Ile

Ile

Pro

330

Met

Phe

Leu

Asn

Leu

410

Asn

Tyr

250

Gly

Ile

235

Ile

Asp

Thr

Gln

Glu

315

Leu

Asp

Asn

Leu

Ile

395

Asn

Phe

Asp

Leu

220

Val

Tyr

Lys

Met

Met

300

Asp

Ile

Val

Asn

Thr

380

Asn

Asn

Gln

Glu

Phe

Glu

Leu

Met

Leu

285

Arg

Cys

Glu

Arg

Ile

365

Ser

Ala

Tyr

Ile

Ser
445

Val

Val

Ser

Pro

270

Asp

Tyr

Asp

Arg

Met

350

Thr

Gly

Gln

Asp

Val

430

Glu

Ser

Asp

Ala

255

Thr

Val

Gly

Leu

Asp

335

Val

Tyr

Lys

Leu

Ser

415

Gln

Gln

Gln

Gly

240

Gly

Arg

Val

His

Asp

320

Leu

Asn

Val

Leu

Leu

400

Gly

Lys

Asp



Glu Met

450

Glu
465

Arg

Val Val

Cys His

Glu Ala

Leu Asp

530

Gly His

545

Glu Pro

Ile Ser

Ile

Gly

Glu
610

Arg

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

169
DNA
<400> 169
atggcgtttg
gaaattgttg
gacgacagcc

acaaacgcag

Thr

Pro

Leu

Val

Pro

515

Ile

Ser

Leu

Thr

Gly

595

Ile

1398

Val Pro

Met Val

Tyr

Arg

Asn Glu

455

Asp Thr

470

Phe
485

Arg

Asp
500

Trp
Val Leu
Cys

Lys

Asn Asp

Arg

His

Leu

Ala

Trp

Ala Asp

Leu Gln

Gln Glu

520

Ala
535

Asp

Phe Asp

550

Pro Lys

565

Ile
580

Ile

Glu Val

Leu Ala

aggattattt
tcattgtttc
cgtttgaagg

attcgaccac

Gly

Gly

Ile

Glu

Phe Thr

Val

Trp

Asn
600

Pro

Asn Glu

615

Saccharomyces cerevisiae

ttctttccag
tatcctgttg
aagttcctct

tgccttcetta

Ser

Val

Asn

Gln

505

Arg

Ile

Leu

Thr

Gly

585

Asp

Ile

Ala Pro

Val Leu

475

Pro
490

Gly

Gly Leu

Glu Lys

Pro Val

Lys Gly

555

Glu
570

Gly

Leu Tyr

Glu Lys

Glu Vval

atattcttca
acgatcgtca
tctgctggte
caagcagggc

251

Leu Gln

460

Glu Pro

Val Trp
Ala

Ser

Asn
525

Leu

Val
540

Gly

Leu Pro

Tyr Leu

Ser Ile

Val Tyr

605

Ser
620

Arg

ttttcttaag
aacaagatct
ttccaagtcc

cttcagacgg

Pro

Ser

Tyr

Val

510

Glu

Asn

Arg

Ala

Ala

590

His

Gly

Phe Pro

His
480

Gly

Phe His

495

Phe Ile

Asn Tyr

Ala Ala

Gln Pro

560

Leu Ile

575

Gln Tyr

Thr Leu

gaaatcctta
gtctgttgag
aaatacgaac

taatgctatt

60

120

180

240



ggaacgtccg
gaaatttacg
gctgacaacg
ggtttgttgc
accgacttat
gttattattt
agagtgaaat
caaaaaggtg
ttgagagaag
tcctcgatte
ttcttcaggt
ctctacttga
tacgtcaaca
gacatatctc
atgattttta
tacaacgcct
tgcggatata
agcattgcca
tcagagccag
agtggttcag
<210>
<211>

<212>
<213>

170
465
PRT

<400> 170

ctacggctgce
agtactctaa
ttaagctata
tgtgtatgtt
ggacactgag
ctgtcatggg
tagcttctat
tgaaattcag
ggttagaagc
ccctcetetat
actcaagttc
tcgcggctgg
aatgtaacgg
gttctgtttg
ctgccatttt
actggttggt
tcccatatct
aggcatcgcect
acagtcaaag

caaattga

taataataaa
tgagcttaga
tcagaaatta
aatcgggggt
tgaacattat
gttgtttttt
catttattca
tcaaaagtac
tgtgtattca
ggtccttgct
tctttcactt
tttgttttcc
tcaagacatg
gcatgttaat
tggttggacg
attaaaatac
acctattagce
cgatctcaaa

acggtccaaa

Saccharomyces cerevisiae

Met Ala Phe Glu Asp Tyr Phe Ser

1

5

Arg Lys Ser Leu Glu Ile Val Val

20

Val Lys Gln Asp Leu Ser Val Glu

35

40

tcgaggccge taaatgtgga
gaccaggacc gcgagtccga
aaaatacaaa ttctagcggg
gcgtttgtta gtatctttta
tatgaaggtg tcttaagtct
ttaagaatgg ggaagttaag
aaggacaata atttgctggg
tccttcecttca tattaccatt
attggaggta tcggtattga
actgcaatca gtacggtgtt
aagatatgcc ttgtagtcgce
aaaggtgtat ggcaacttga
agtgaagtag aaaatggacc
tgttgcaatg gtgaaaaaga
aatagtgcta ccgtcggctc
gctttgaagc ttctaatgat
tggcaaaaga aacgtattat
catcatactt ctgaactcaa

gatagttctg tgcccctaat

ggaagaagaa
tgaacatacg
cggcgcattt
tcatattgga
tgtcgcgtcc
agagaagttc
aaacaaaacc
tataacgact
ccaaccacta
cggtattttt
cacctgcttc
attgcaagac
cggttcgtac
tggaggttgg
tgtaattagc
agaaggaaaa
gaaaagatta
ctctagcaca

aattgatagc

Phe Gln Ile Phe Phe Ile Phe Leu

10

15

Ile Val Ser Ile Leu Leu Thr Ile

25 30

Asp Asp Ser Pro Phe Glu Gly Ser

45

252

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1398



Ser

Ser

65

Gly

Glu

Asp

Lys

Cys

145

Thr

Leu

Met

Tyr

Lys

225

Leu

Asp

Ile

Ser

50

Thr

Thr

Glu

Arg

Leu

130

Met

Asp

Val

Gly

Ser

210

Phe

Arg

Gln

Ser

Ser

Thr

Ser

Glu

Glu

115

Lys

Leu

Leu

Ala

Lys

195

Lys

Ser

Glu

Pro

Thr
275

Ala

Ala

Ala

Glu

100

Ser

Ile

Ile

Trp

Ser

180

Leu

Asp

Gln

Gly

Leu

260

Val

Gly

Phe

Thr

85

Glu

Asp

Gln

Gly

Thr

165

Val

Arg

Asn

Lys

Leu

245

Ser

Phe

Leu

Leu

70

Ala

Ile

Glu

Ile

Gly

150

Leu

Ile

Glu

Asn

Tyr

230

Glu

Ser

Gly

Pro

55

Gln

Ala

Tyr

His

Leu

135

Ala

Ser

Ile

Lys

Leu

215

Ser

Ala

Ile

Ile

Ser

Ala

Asn

Glu

Thr

120

Ala

Phe

Glu

Ser

Phe

200

Leu

Phe

Val

Pro

Phe
280

Pro

Gly

Asn

Tyr

105

Ala

Gly

Val

His

Val

185

Arg

Gly

Phe

Tyr

Leu

265

Phe

Asn

Pro

Lys

90

Ser

Asp

Gly

Ser

Tyr

170

Met

Val

Asn

Ile

Ser

250

Ser

Phe

253

Thr

Ser

75

Ser

Asn

Asn

Ala

Ile

155

Tyr

Gly

Lys

Lys

Leu

235

Ile

Met

Arg

Asn

60

Asp

Arg

Glu

Val

Phe

140

Phe

Glu

Leu

Leu

Thr

220

Pro

Gly

Val

Tyr

Thr

Gly

Pro

Leu

Lys

125

Gly

Tyr

Gly

Phe

Ala

205

Gln

Phe

Gly

Leu

Ser
285

Asn

Asn

Leu

Arg

110

Leu

Leu

His

Val

Phe

190

Ser

Lys

Ile

Ile

Ala

270

Ser

Ala

Ala

Asn

95

Asp

Tyr

Leu

Ile

Leu

175

Leu

Ile

Gly

Thr

Gly

255

Thr

Ser

Asp

Ile

80

Val

Gln

Gln

Leu

Gly

160

Ser

Arg

Ile

Val

Thr

240

Ile

Ala

Leu



Ser Leu Lys Ile Cys Leu Val Val Ala Thr Cys Phe Leu Tyr Leu Ile
290 295 300

Ala Ala Gly Leu Phe Ser Lys Gly Val Trp Gln Leu Glu Leu Gln Asp
305 310 315 320

Tyr Val Asn Lys Cys Asn Gly Gln Asp Met Ser Glu Val Glu Asn Gly
325 330 335

Pro Gly Ser Tyr Asp Ile Ser Arg Ser Val Trp His Val Asn Cys Cys
340 345 350

Asn Gly Glu Lys Asp Gly Gly Trp Met Ile Phe Thr Ala Ile Phe Gly
355 360 365

Trp Thr Asn Ser Ala Thr Val Gly Ser Val Ile Ser Tyr Asn Ala Tyr
370 375 380

Trp Leu Val Leu Lys Tyr Ala Leu Lys Leu Leu Met Ile Glu Gly Lys
385 390 395 400

Cys Gly Tyr Ile Pro Tyr Leu Pro Ile Ser Trp Gln Lys Lys Arg Ile
405 410 415

Met Lys Arg Leu Ser Ile Ala Lys Ala Ser Leu Asp Leu Lys His His
420 425 430

Thr Ser Glu Leu Asn Ser Ser Thr Ser Glu Pro Asp Ser Gln Arg Arg
435 440 445

Ser Lys Asp Ser Ser Val Pro Leu Ile Ile Asp Ser Ser Gly Ser Ala

450 455 460
Asn
465
<210> 171
<211> 3015
<212> DNA

<213> Saccharomyces cerevisiae

<400> 171
atgagagaag tgatacttgc tgtacatgga atgacatgca gcgcctgtac taatacaatc

aatacgcagt tacgagcttt aaagggtgta acaaaatgtg atattagttt agtgactaat
254



gagtgccagg
gattgtggat
gaaggactac
caagtggaag
catgttattt
tgtggatttg
acggtgatct
gtaagcgaaa
gatatgcaca
aggcaccttg
cagttaaggc
tccacccttt
acaattgttc
tacagagata
ttttacaagg
tgtgtttcca
catccctcaa
tcatatattt
ctttctaaat
aatgaaacca
ccagggatga
tcgttaatga
ggttctgtta
aaattagcaa
gggtatgcag
actttcttta
gcaaatacta
gtcgcatgcece

gttggagctc

tgacatacga
ttgactgtga
tgagtgtaca
gcattgaggg
atgaaccgtc
actcaaatat
tgaaagtaac
ggtttcaatt
cactcaccat
agaggaccgyg
ttctctctaa
tggctataat
aggaccgcat
ttttgggtgt
cagcatgggc
ctacttgtgc
gtactggcaa
ccatcgggaa
taattcagct
aggaaattcc
aaattcctgce
caggcgaatc
atggacctgg
atattatcaa
attatttagc
tttggtgttt
aggctgataa
catgtgcatt

agaatggtgt

taacgaggtt
gatactaaga
aggtatgacc
tgttgaatcg
caagacaacg
tattatggat
taaggctttce
tttgttagac
aaaatactgt
atataaattc
agaggacgag
atgtatgcta
attcccttac
aatattggca
atctttaaag
atacacattt
actcccaagg
atatttggaa
cactccatcg
catagaatta
tgatggcatc
cattttggtg
acatttctac
ggtaatgaaa
ctctattttt
tattttaaac
tttttttatt
gggacttgcc

cttaataaag

accgccgatt
gattctgaaa
tgtgggtett
gtagtcgttt
ctagaaaccg
ggcaacggga
gaggacgaat
ctaggtgtaa
tgtaacgaac
actgtatttt
ataagattct
ttgtatatga
aaagaaacct
agctatattc
cacggttcag
tctgtgtttt
atcgttttcg
actttagcta
gtgtgttcaa
ttgcaagtga
ataacaagag
cccaagaaaa
ttcagaacta
gaagcacaat
gttccgggga
atctcggcta
tgcttacaaa
acgccgactg
ggcggagaag

255

ctattaagga
ttacagccat
gtgtttctac
ccttggtaac
ccagagaaat
atgcagacat
ccccactcat
aatcgataga
tcggcattag
ccaatttaga
ggaaaaaaaa
ttgtccctat
cctttgttag
agttcagcgt
gaaccatgga
ctttagttca
acacatcaat
aatcacaaac
ttatatctga
acgatatagt
gtgaatctga
ctggttttcc
ctaccgttgg
tgagtaaagc
tcctaatttt
atcctccegt
ctgctacttc
ctataatggt

tattggaaaa

aattatagag
aagtacgaag
agtcaccaaa
ggaagagtgc
gattgaagac
gaccgaaaaa
actttcttca
aatttctgat
agatttattg
taatactacc
cagcataaaa
gatgtggcca
aggtctgttc
tggtttttac
tacactagtt
caatatgttc
catgatcatt
atcaaccgca
cgtggagcgg
ggagattaaa
aattgacgag
ggttattget
ggaggaaact
tcccattcag
ggcagtattg
cgctttcacc
tgttgtcatc

gggtacaggg

attcaatagt

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



attactactt
aagttcctta
ataaaagcaa
gatggtttga
ggaaagggaa
aacgaggcgc
gaccaaggaa
attaatgatg
tatgaaacgt
gtaggtataa
gtgaaaaaaa
aacgacgctc
attgctattg
ttgagaggac
aatttgttct
attccttggg
gtcagtgtcg
catgggattt
tctacgcggg
gaagaagtct
<210>
<211>

<212>
<213>

172

PRT

<400> 172

1004

ttgtttttga
aagattcaaa
cggaatccat
actgtaataa
tagtctcaaa
tgattttgga
acactgtatc
aagttaaaca
atatgattac
gcttcgaaaa
ttcaagataa
ccgctttage
aagcagctga
tggccaacgc
gggcactttg
gcataactct
ttctaagttc
cagatttcaa
ctattgcagg

tgtaa

taaaacaggt
ttgggttgga
tagtgaccat
ggctttaaat
gtgtcaagtt
ggatgcatta
atacgtatca
tgattcttac
tggcgataat
tgtttacagce
agaaggtaat
actgagtgat
tattgttata
catcgatatt
ctataatata
tcctccaatg
attgatgttg
gtccaaattt

tgagcaagac

Saccharomyces cerevisiae

Met Arg Glu Val Ile Leu Ala Val

1

5

Thr Asn Thr Ile Asn Thr Gln Leu

20

Cys Asp Ile Ser Leu Val Thr Asn

35

40

accttaacta
aacgtggatg
ccagtttcga
gccgttgttt
aatggaaata
aaaaaatccg
gtaaacgggc
gcaacagttc
aactcagcag
gatgtgtcac
aacaaggttg
ctaggtattg
ctgtgcggta
tcactaaaaa
ttcatgattc
ctcgcecggtt
aagaagtgga
tcgattggga

atagaatcac

His Gly Met Thr

10

Arg Ala Leu Lys
25

Glu Cys Gln Val

256

caggttttat
aagacgaagt
aagcaattat
tagaaagcga
cttatgatat
gatttattaa
atgtgtttgg
agtatctaca
caaaaagagt
ccacaggcaa
ctgttgttgg
ccatttcaac
atgatctgaa
cgttcaaaag
cgattgctat
tagcgatggce
ctccaccgga
atttttggtc

aggccggact

30

45

ggttgtgaaa
tctcgectgt
acgttattgt
atacgtgctt
ttgtattggg
cagtaatgtc
cttgttcgag
aagaaatgga
cgctagagaa
atgtgatctc
cgatggcatt
aggtacggag
tactaatagt
aataaagctg
gggtgtgcetc
attcagctcg
tattgaatca
aaggcttttt

aatgtcaaac

Cys Ser Ala Cys

15

Gly Val Thr Lys

Thr Tyr Asp Asn

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3015



Glu

Asp

65

Glu

Thr

Val

Thr

Ser

145

Thr

Ile

Val

Tyr

Arg

225

Gln

Asn

Met

Val

50

Cys

Gly

Val

Ser

Thr

130

Asn

Val

Leu

Lys

Cys

210

Thr

Leu

Ser

Ile

Thr

Glu

Leu

Thr

Leu

115

Leu

Ile

Ile

Ser

Ser

195

Gly

Arg

Ile

Val
275

Ala

Ile

Leu

Lys

100

Val

Glu

Ile

Leu

Ser

180

Ile

Asn

Tyr

Leu

Lys

260

Pro

Asp

Leu

Ser

85

Gln

Thr

Thr

Met

Lys

165

Val

Glu

Glu

Lys

Leu

245

Ser

Met

Ser

Arg

70

Val

Val

Glu

Ala

Asp

150

Val

Ser

Ile

Leu

Phe

230

Ser

Thr

Met

Ile

55

Asp

Gln

Glu

Glu

Arg

135

Gly

Thr

Glu

Ser

Gly

215

Thr

Lys

Leu

Trp

Lys

Ser

Gly

Gly

Cys

120

Glu

Asn

Lys

Arg

Asp

200

Ile

Val

Glu

Leu

Pro
280

Glu

Glu

Met

Ile

105

His

Met

Gly

Ala

Phe

185

Asp

Arg

Phe

Asp

Ala

265

Thr

Ile

Ile

Thr

90

Glu

Val

Ile

Asn

Phe

170

Gln

Met

Asp

Ser

Glu

250

Ile

Ile

257

Ile

Thr

75

Cys

Gly

Ile

Glu

Ala

155

Glu

Phe

His

Leu

Asn

235

Ile

Ile

Val

Glu

60

Ala

Gly

Val

Tyr

Asp

140

Asp

Asp

Leu

Thr

Leu

220

Leu

Arg

Cys

Gln

Asp

Ile

Ser

Glu

Glu

125

Cys

Met

Glu

Leu

Leu

205

Arg

Asp

Phe

Met

Asp
285

Cys

Ser

Cys

Ser

110

Pro

Gly

Thr

Ser

Asp

190

Thr

His

Asn

Trp

Leu

270

Arg

Gly

Thr

Val

95

Val

Ser

Phe

Glu

Pro

175

Leu

Ile

Leu

Thr

Lys

255

Leu

Ile

Phe

Lys

80

Ser

Val

Lys

Asp

Lys

160

Leu

Gly

Lys

Glu

Thr

240

Lys

Tyr

Phe



Pro

Leu

305

Phe

Asp

Phe

Pro

Ile

385

Leu

Asp

Val

Gly

Gly

465

Gly

Gly

Gln

Tyr

290

Gly

Tyr

Thr

Ser

Arg

370

Gly

Ser

Val

Asn

Ile

450

Glu

Ser

Glu

Leu

Lys

Val

Lys

Leu

Leu

355

Ile

Lys

Lys

Glu

Asp

435

Ile

Ser

Val

Glu

Ser

Glu

Ile

Ala

Val

340

Val

Val

Tyr

Leu

Arg

420

Ile

Thr

Ile

Asn

Thr

500

Lys

Thr

Leu

Ala

325

Cys

His

Phe

Leu

Ile

405

Asn

Val

Arg

Leu

Gly

485

Lys

Ala

Ser

Ala

310

Trp

Val

Asn

Asp

Glu

390

Gln

Glu

Glu

Gly

Val

470

Pro

Leu

Pro

Phe

295

Ser

Ala

Ser

Met

Thr

375

Thr

Leu

Thr

Ile

Glu

455

Pro

Gly

Ala

Ile

Val

Tyr

Ser

Thr

Phe

360

Ser

Leu

Thr

Lys

Lys

440

Ser

Lys

His

Asn

Gln

Arg

Ile

Leu

Thr

345

His

Ile

Ala

Pro

Glu

425

Pro

Glu

Lys

Phe

Ile

505

Gly

Gly

Gln

Lys

330

Cys

Pro

Met

Lys

Ser

410

Ile

Gly

Ile

Thr

Tyr

490

Ile

Tyr
258

Leu

Phe

315

His

Ala

Ser

Ile

Ser

395

Val

Pro

Met

Asp

Gly

475

Phe

Lys

Ala

Phe

300

Ser

Gly

Tyr

Ser

Ile

380

Gln

Cys

Ile

Lys

Glu

460

Phe

Arg

Val

Asp

Tyr

Val

Ser

Thr

Thr

365

Ser

Thr

Ser

Glu

Ile

445

Ser

Pro

Thr

Met

Tyr

Arg

Gly

Gly

Phe

350

Gly

Tyr

Ser

Ile

Leu

430

Pro

Leu

Val

Thr

Lys

510

Leu

Asp

Phe

Thr

335

Ser

Lys

Ile

Thr

Ile

415

Leu

Ala

Met

Ile

Thr

495

Glu

Ala

Ile

Tyr

320

Met

Val

Leu

Ser

Ala

400

Ser

Gln

Asp

Thr

Ala

480

Val

Ala

Ser



Ile

Trp

545

Ala

Ser

Thr

Ile

Val

625

Lys

Val

Ser

Leu

Val

705

Asn

Asn

Phe

530

Cys

Asn

Val

Ala

Lys

610

Phe

Phe

Leu

Lys

Asn

690

Ser

Glu

Ser

515

Val

Phe

Thr

Val

Ile

595

Gly

Asp

Leu

Ala

Ala

675

Ala

Lys

Ala

Asn

Pro

Ile

Lys

Ile

580

Met

Gly

Lys

Lys

Cys

660

Ile

Val

Cys

Leu

Val
740

Gly

Leu

Ala

565

Val

Val

Glu

Thr

Asp

645

Ile

Ile

Val

Gln

Ile

725

Asp

Ile

Asn

550

Asp

Ala

Gly

Val

Gly

630

Ser

Lys

Arg

Leu

Val

710

Leu

Gln

Leu

535

Ile

Asn

Cys

Thr

Leu

615

Thr

Asn

Ala

Tyr

Glu

695

Asn

Glu

Gly

520

Ile

Ser

Phe

Pro

Gly

600

Glu

Leu

Trp

Thr

Cys

680

Ser

Gly

Asp

Asn

Leu

Ala

Phe

Cys

585

Val

Lys

Thr

Val

Glu

665

Asp

Glu

Asn

Ala

Thr
745

Ala

Asn

Ile

570

Ala

Gly

Phe

Thr

Gly

650

Ser

Gly

Tyr

Thr

Leu

730

Val

259

Val

Pro

555

Cys

Leu

Ala

Asn

Gly

635

Asn

Ile

Leu

Val

Tyr

715

Lys

Ser

Leu

540

Pro

Leu

Gly

Gln

Ser

620

Phe

Val

Ser

Asn

Leu

700

Asp

Lys

Tyr

525

Thr

Val

Gln

Leu

Asn

605

Ile

Met

Asp

Asp

Cys

685

Gly

Ile

Ser

Val

Phe

Ala

Thr

Ala

590

Gly

Thr

Val

Glu

His

670

Asn

Lys

Cys

Gly

Ser
750

Phe

Phe

Ala

575

Thr

Val

Thr

Val

Asp

655

Pro

Lys

Gly

Ile

Phe

735

Val

Ile

Thr

560

Thr

Pro

Leu

Phe

Lys

640

Glu

Val

Ala

Ile

Gly

720

Ile

Asn



Gly

Ser

Met

785

Val

Lys

Val

Ser

Ala

865

Leu

Arg

Ile

Pro

Leu

945

His

Ser

His

Tyr

770

Ile

Gly

Cys

Ala

Asp

850

Ala

Arg

Ile

Pro

Met

930

Ser

Gly

Arg

Val

755

Ala

Thr

Ile

Asp

Val

835

Leu

Asp

Gly

Lys

Ile

915

Leu

Ser

Ile

Leu

Phe

Thr

Gly

Ser

Leu

820

Val

Gly

Ile

Leu

Leu

900

Ala

Ala

Leu

Ser

Phe
980

Gly

Val

Asp

Phe

805

Val

Gly

Ile

Val

Ala

885

Asn

Met

Gly

Met

Asp

965

Ser

Leu

Gln

Asn

790

Glu

Lys

Asp

Ala

Ile

870

Asn

Leu

Gly

Leu

Leu

950

Phe

Thr

Phe

Tyr

775

Asn

Asn

Lys

Gly

Ile

855

Leu

Ala

Phe

Val

Ala

935

Lys

Lys

Arg

Glu

760

Leu

Ser

Val

Ile

Ile

840

Ser

Cys

Ile

Trp

Leu

920

Met

Lys

Ser

Ala

Ile

Gln

Ala

Tyr

Gln

825

Asn

Thr

Gly

Asp

Ala

905

Ile

Ala

Trp

Lys

Ile
985

Asn

Arg

Ala

Ser

810

Asp

Asp

Gly

Asn

Ile

890

Leu

Pro

Phe

Thr

Phe

970

Ala

260

Asp

Asn

Lys

795

Asp

Lys

Ala

Thr

Asp

875

Ser

Cys

Trp

Ser

Pro

955

Ser

Gly

Glu

Gly

780

Arg

Val

Glu

Pro

Glu

860

Leu

Leu

Tyr

Gly

Ser

940

Pro

Ile

Glu

Val

765

Tyr

Val

Ser

Gly

Ala

845

Ile

Asn

Lys

Asn

Ile

925

Val

Asp

Gly

Gln

Lys

Glu

Ala

Pro

Asn

830

Leu

Ala

Thr

Thr

Ile

910

Thr

Ser

Ile

Asn

Asp
990

His

Thr

Arg

Thr

815

Asn

Ala

Ile

Asn

Phe

895

Phe

Leu

Val

Glu

Phe

975

Ile

Asp

Tyr

Glu

800

Gly

Lys

Leu

Glu

Ser

880

Lys

Met

Pro

Val

Ser

960

Trp

Glu



Ser Gln Ala Gly Leu Met Ser Asn

995

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

173
DNA
<400> 173
atgttgttgg
ccacccagta
gttggtttac
gcaatccaat
aaaactttgg
aacatgactg
caacctaaag
gcatactatg
ggcattatct
aattataccc
tatactactc
ataacaggct
cataccattt
catagagcag
ctgccactca
aagcatacct
ataattcatg
agattaagag
ttcttttcca
gtattcgcag
gaatggattt
attgcactct
gtaacggtta

tccttettge

2160

tacatattat
aaacgtctct
gtaaagaaac
cgatgcttta
agaaaggttt
atgccgagtt
ctggcatcaa
atgcatacta
gtgcatactt
caataaaaaa
tacccactct
atcttcctac
tcatggccta
aagtggcaca
ttgttttatt
cattcattgt
ctgccggcett
tctactggaa
tcgcagcatt
cactatttct
acgcggcaat
taggatttcc
aaaaaccaaa

gtccattgtg

1000

Saccharomyces cerevisiae

atctttcctt
aataaatact
atgggggttc
ctgtctttac
tgaagaaatg
ttacacctca
tatcacttat
tggttactac
tgtgggtgtc
gattatgttt
ttatgaaaag
taggtttgaa
caaatatcaa
ttttgttgcg
tgcgggaaga
gttccataag
tacgaactat
attcggtatt
tagaagacac
ctatacttgt
agcaatttgg
taaagcagat
gaagttttgg

cttctggcag

Glu Glu Val Leu

ctgttcttce
catgagagaa
aatgggtccg
gaagacacgc
agacaatttt
ttggataatg
cctatcagac
tataaccatg
atgttgcttg
cagcaaaagc
catgcagagc
acgttggtta
tatgatccat
tacagaagcg
aataactttc
tggctgggaa
tatttgtatt
gctaccacct
tactatgaaa
tgggagcatg
ggagttgata
ctacaactgg
aaggcaaaac

tcgcatccat

261

agctttcggce
ggtcgatata
ctatatgtcg
atgagaaagg
gctatacacc
gaacatacta
tgaacactac
acattccgta
caggtttaat
tagtcaatta
ccttctcgta
ttttaggcta
accacatcat
gtatactttc
tccaacttat
gaatgatgtt
ataaaaaatg
gtttagcggg
cgtttatggce
ttactaactt
gaattgtacg
ttggatctga
caggccaata

ttacagtgat

cgcaaaggcc
ttcatgctac
gtatgaacca
gtattcaaat
aaagtttttg
tatacaagat
actaagaaaa
ttatttcggg
tcgttttttg
cgtgagaggt
cttaaaagtg
cctcatactt
atttgccgct
ttttgcacac
ttctggettg
tcttgatgca
gaatacggtt
aatgttaatt
cctccatata
cagcggtatc
tatcaccaga
tttggtccgt
cgttttegtt

ggattcttge

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gtaaacgata
agaaactttg
tatggctcca
gggcttcccg
aaaaactttg
aaagaactaa
gagctagctt
gagaaggccc
gaactacctc
gttggaaggc
gccgtcegtat
gctgttatca
<210>
<211>

<212>
<213>

174
719
PRT

<400> 174

gagaattggt
ttgaacgtaa
agtccaccgce
gtccaatttc
tacagttagt
tggcattaaa
cggctgaaaa
catctagtct
tttccctgaa
caaatgttga
gttgcggacc

gaaacccatc

catcgttctg
aggcggcaag
ccatcgettt
tcatgccctt
catagcagta
gggcttgaat
aatttcctca
aagcaattca
tgacacgtct
agaaatacta
acctattttc

aagaatgatt

Saccharomyces cerevisiae

aaagcaaaga
gcatccatga
gataatgtat
gaattaggaa
agaggactag
gttcaagttc
aatgaagtca
gaaaaagctc
atctccgatt
aatgaatctg
gtcgacaccg

gaatacttgg

aaggtgtgac
gattagctat
tattgttggce
agacaacagc
acatgctcaa
acatttataa
aaaacggtga
cttctgaaag
tagaatttgc
ttaaccattc
ctagaaatca

aggaatacca

Met Leu Leu
1

Ala Ala Lys

Ser
35

Arg Arg

Phe
50

Gly Asn

Met
65

Leu Tyr

Lys Thr Leu

Pro Lys Phe

Val

Ala

20

Ile

Gly

Cys

Glu

Leu
100

His

Pro

Tyr

Ser

Leu

Lys

85

Asn

Ile

Pro

Ser

Ala

Tyr

70

Gly

Met

Ile

Ser

Cys

Ile

55

Glu

Phe

Thr

Ser

Lys

Tyr

40

Cys

Asp

Glu

Asp

Phe

Thr

25

Val

Arg

Thr

Glu

Ala
105

Leu
10

Ser

Gly

Tyr

His

Met

90

Glu

262

Leu

Leu

Leu

Glu

Glu

75

Arg

Phe

Phe Phe

Ile Asn

Arg Lys

45

Pro Ala

60

Lys Gly

Gln

Phe

Tyr Thr

Gln

Thr

30

Glu

Ile

Tyr

Cys

Ser
110

aaaactggta
cgaaggccct
aggtggctca
tgcaagcggt
cgcgtgtaag
ttctaagcaa
aacgacagca
tgaaaataca
cactttccat
tggttcactt
aactgccaaa

agcctggtga

Leu Ser

15

His Glu

Thr Trp
Gln

Ser

Asn
80

Ser

Tyr Thr

95

Leu Asp

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



Asn

Thr

Ala

145

Gly

Ile

Lys

Glu

Leu

225

His

Ile

Ser

Gly

Phe

305

Ile

Trp

Gly

Tyr

130

Tyr

Ile

Arg

Leu

Lys

210

Pro

Thr

Phe

Arg

290

Ile

Ile

Asn

Thr

115

Pro

Tyr

Ile

Phe

Val

195

His

Thr

Ile

Ala

Ile

275

Asn

Val

His

Thr

Tyr

Ile

Gly

Cys

Leu

180

Asn

Ala

Arg

Phe

Ala

260

Leu

Asn

Phe

Ala

Val
340

Tyr

Arg

Tyr

Ala

165

Asn

Tyr

Glu

Phe

Met

245

His

Ser

Phe

His

Ala

325

Arg

Ile

Leu

Tyr

150

Tyr

Tyr

Val

Pro

Glu

230

Ala

Arg

Phe

Leu

Lys

310

Gly

Leu

Gln

Asn

135

Tyr

Phe

Thr

Arg

Phe

215

Thr

Tyr

Ala

Ala

Gln

295

Trp

Phe

Arg

Asp

120

Thr

Asn

Val

Pro

Gly

200

Ser

Leu

Lys

Glu

His

280

Leu

Leu

Thr

Val

Gln

Thr

His

Gly

Ile

185

Tyr

Tyr

Val

Tyr

Val

265

Leu

Ile

Gly

Asn

Tyr
345

Pro

Leu

Asp

Val

170

Lys

Thr

Leu

Ile

Gln

250

Ala

Pro

Ser

Arg

Tyr

330

Trp

263

Lys

Arg

Ile

155

Met

Lys

Thr

Lys

Leu

235

Tyr

His

Leu

Gly

Met

315

Tyr

Lys

Ala

Lys

140

Pro

Leu

Ile

Leu

Val

220

Gly

Asp

Phe

Ile

Leu

300

Met

Leu

Phe

Gly

125

Ala

Tyr

Leu

Met

Pro

205

Ile

Tyr

Pro

Val

Val

285

Lys

Phe

Tyr

Gly

Ile

Tyr

Tyr

Ala

Phe

190

Thr

Thr

Leu

Tyr

Ala

270

Leu

His

Leu

Tyr

Ile
350

Asn

Tyr

Phe

Gly

175

Gln

Leu

Gly

Ile

His

255

Tyr

Phe

Thr

Asp

Lys

335

Ala

Ile

Asp

Gly

160

Leu

Gln

Tyr

Tyr

Leu

240

Ile

Arg

Ala

Ser

Ala

320

Lys

Thr



Thr

Arg

Leu

385

Glu

Arg

Leu

Phe

Pro

465

Val

Thr

Met

Arg

Pro

545

Lys

Asn

Cys

His

370

Phe

Trp

Ile

Val

Trp

450

Leu

Asn

Lys

Arg

Phe

530

Ile

Asn

Ala

Leu

355

Tyr

Leu

Ile

Thr

Gly

435

Lys

Cys

Asp

Leu

Leu

515

Asp

Ser

Phe

Cys

Ala

Tyr

Tyr

Tyr

Arg

420

Ser

Ala

Phe

Arg

Val

500

Ala

Asn

His

Val

Lys

Gly

Glu

Thr

Ala

405

Ile

Asp

Lys

Trp

Glu

485

Arg

Ile

Val

Ala

Gln

565

Lys

Met

Thr

Cys

390

Ala

Ala

Leu

Pro

Gln

470

Leu

Asn

Glu

Leu

Leu

550

Leu

Glu

Leu

Phe

375

Trp

Ile

Leu

Val

Gly

455

Ser

Val

Phe

Gly

Leu

535

Glu

Val

Leu

Ile

360

Met

Glu

Ala

Leu

Arg

440

Gln

His

Ile

Val

Pro

520

Leu

Leu

Ile

Met

Phe

Ala

His

Ile

Gly

425

Val

Tyr

Pro

Val

Glu

505

Tyr

Ala

Gly

Ala

Ala

Phe

Leu

Val

Trp

410

Phe

Thr

Val

Phe

Leu

490

Arg

Gly

Gly

Lys

Val

570

Leu
264

Ser

His

Thr

395

Gly

Pro

Val

Phe

Thr

475

Lys

Lys

Ser

Gly

Thr

555

Arg

Lys

Ile

Ile

380

Asn

Val

Lys

Lys

Val

460

Val

Ala

Gly

Lys

Ser

540

Thr

Gly

Gly

Ala

365

Val

Phe

Asp

Ala

Lys

445

Ser

Met

Lys

Gly

Ser

525

Gly

Ala

Leu

Leu

Ala

Phe

Ser

Arg

Asp

430

Pro

Phe

Asp

Lys

Lys

510

Thr

Leu

Ala

Asp

Asn

Phe

Ala

Gly

Ile

415

Leu

Lys

Leu

Ser

Gly

495

Ala

Ala

Pro

Ser

Met

575

Val

Arg

Ala

Ile

400

Val

Gln

Lys

Arg

Cys

480

Val

Ser

His

Gly

Gly

560

Leu

Gln



Val His

Ser
610

Ser

Ser Ser

625

Glu Leu

Ala Thr

Ser Val

Ile Phe

690

Asn Pro

705

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

175
471

<400> 175
atgttcgcca

agagctgcca
gttgggtcca
tgtggtgatg
gttaagttca
ctggtacgcg
gagctaagtc

gcggcaatca

<210> 176

Ile

595

Asn

Leu

Pro

Phe

Asn

675

Val

Ser

DNA
Saccharomyces cerevisiae

580

Tyr Asn

Glu

Val

Ser Asn

Ser

Lys

Ser

Gln
600

Lys

Asn
615

Gly

Glu Lys

630

Ser
645

Leu

His Val

660

His Ser

Thr

Asp

Arg Met

Leu

Gly

Gly

Ala

Ile

Asn Asp

Pro

Arg

Leu
680

Ser

Arg Asn

695

Glu Tyr

710

gactcgctaa
aaagacttta
tggataagtc
tgataaaact
agaccttcgg
gtatgtcact
ttcctccagt

aggactacaa

tcctgcccac
ccatcctaag
cttagctaat
acaaatacag
gtgtgggtct
tgatgaggcc
aaaactgcat

aacaaagagg

585

Glu Leu Ala

Glu Thr Thr

Ala Ser

635

Pro

Thr Ser Ile

650

Asn
665

Val Glu

Ala Val Vval

Gln Thr Ala

Glu Glu

715

Leu

ttcaagcctce
gtaattgacc
gtcggcacag
gtgaatgata
gccatcgcett
gttaaaatta
tgttccatgc

aacccctccg

265

590

Ala
605

Ser Glu

Ala
620

Glu Lys

Glu Ser Glu

Ser Asp Leu

Glu Ile Leu

670

Cys Cys

685

Gly

Lys Ala Val

700

Tyr Gln Ala

tcacgggctc
actacacaaa
gaatcgtggg
aatcgggtat
cctcctecta
aaaacacgga
ttgcagaaga

ttttgcattg

Lys Ile

Ala

Pro

Thr
640

Asn

Glu
655

Phe

Asn Glu

Pro Pro

Ile Arg

Trp

ccacataaca
cccaagaaac
cgcccectgeg
tatcgagaac
catgaccgag
aatcgcgaag
cgctatcaag

a

60

120

180

240

300

360

420

471



<211>
<212>
<213>

156
PRT

<400> 176

Met Phe Ala

1

Arg Leu

Ala

Saccharomyces cerevisiae

Asn Pro

Ala

Ser His

Ile Thr Ala Ala

His Phe

10

Leu

Lys Pro

His Pro

Leu

Asp His

Ala Asn

50

Ile
65

Lys
Val Lys
Tyr Met
Ile

Lys

His
130

Leu

Asp
145

Tyr

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

177
954

<400> 177
atggaggaca

agaatcaact

atggccatcg

gtgttcgatg

Tyr

Val

Leu

Phe

Thr

Asn

115

Cys

Lys

DNA
Saccharomyces cerevisiae

Arg
20

Thr Asn

Gly Thr
Gln

Ile

Thr
85

Lys

Glu
100

Leu

Thr Glu

Met

Ser

Thr Lys

Pro

Gly

Gln

70

Phe

Val

Ile

Leu

Arg

Lys

Asn
40

Arg

Ile
55

Val

Val Asn

Gly Cys

Arg Gly

Ala Lys

120

Ala
135

Glu

Asn Pro

150

gtagcaatac

ttcaaaccag

ccatgagaca

ccatcgagca

aatcataccc

agatgcccac

tggctttata

agagatagat

Arg
25

Tyr

Lys
30

Val

Gly

Asp

Gly

Met

105

Glu

Asp

Ser

Gly Ser

Ala

Pro

Ser
75

Lys

Ser Ala

90

Ser Leu

Leu Ser

Ala Ile

Val Leu

155

tcacccactg

aataaaatca

tacagacagg

cgcctactga
266

Met Asp

45

Ala
60

Cys
Gly Ile
Ile Ala
Glu

Asp

Pro
125

Leu

Lys Ala

140

His

acgtgggggc

ataccttcat

gtattctggc

atgaccccgt

Lys

Gly

Ile

Ser

Ala

110

Pro

Ala

Thr
15

Gly

Val Ile

Ser Leu

Asp Val

Glu Asn

80

Ser Ser

95

Val Lys

Val Lys

Ile Lys

gctagcaaac
gggcataaag
gtactattat

aacggaggag

60

120

180

240



gagctgcaaa
cagatctata
aacgaattcc
cacgaaaaca
gcgctttteg
cccaacttcg
ttcagcgatc
gagctggcca
gaaggcattt
gagttaatgg
aacaaggatt
atcgcgatct
<210>
<211>

<212>
<213>

178
317
PRT

<400> 178

Met Glu Asp

1

Ala Leu

Ile Asn

35

Phe Ile

50

Ile
65

Glu
Glu

Leu

Arg Arg

Ala

Thr

Tyr

Gln

Gln

Ser

cttcgaccat
aggacctgaa
tggctacgtt
tacacaagga
ccggcggcaa
agaagctatc
tgggtcccac
ccaggacgga
ttgattggaa
gcaagttcag
ctgctactag

gggttcttta

Ser Ser

Asn
20

Arg

Phe Met

Arg Gln

Glu Ile

Thr Ser

85

Thr
100

Gln

Asn

Ile

Gly

Gly

Asp

Thr

Ile

tctgaagcag
gctgctatac
ccagaagcca
gccatgcacc
gctaatacga
acagaaggaa
tgaagaaaca
attgaccgaa
cttcaacatc
cttcaagtgt
aagagcactc

cttcttggta

Saccharomyces cerevisiae

Thr Ile

Asn Phe

Ile Lys

40

Ile
55

Leu
Arg Leu
Ile

Leu

Tyr Lys

ttttggctcg
tcaaacacgt
ccgctactac
attctttctt
tcgaatttgt
ctggtcaaaa
cgcttgaaat
gcacaaaagt
gttgcagaaa
attacgtact
cacacggtca

aagagttttc

Ile Pro Ser

10

Gln
25

Thr Arg

Met Ala Ile

Ala Tyr Tyr

Leu Asn Asp

75

Gln
90

Lys Phe

Asp Leu

105
267

Lys

aagattttag
ttaaaagcac
agcagtttat
actgtcacgt
acagaagact
agggcacaaa
gggaatacaa
tgcagatcat
ttggagagtt
tgtacgaaga
tgctgctggt

ttagcatagt

Pro Thr Asp

Ala His

30

Asp

Ala Met

45

Arg

Tyr Val Phe

Pro Val Thr

Trp Leu Glu

Leu Leu Tyr

110

aagatctacg
agaatcatta
caataacatc
tctgtacttg
ggggctctte
cttcttcacc
gaagaactat
tagcgtcgca
gaatcgtcgc
atggatgttc
gctttctatt

ataa

Val
15

Gly

Asn Lys

His Gly

Asp Ala

Glu Glu

80

Asp Phe

Ser Asn

300

360

420

480

540

600

660

720

780

840

900

954



Thr Phe

Lys Pro
130

His Lys
145

Ala Leu

Leu Gly

Lys Lys

Glu Thr
210

Arg Thr
225

Glu Gly

Leu Asn

Tyr Leu

Ala Leu
290

Val Leu
305

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

Lys

115

Pro

Glu

Phe

Leu

Gly

195

Arg

Glu

Ile

Arg

Tyr

275

His

Tyr

179
690
DNA

Ser

Leu

Pro

Ala

Phe

180

Thr

Leu

Leu

Phe

Arg

260

Glu

Thr

Phe

Thr

Leu

Cys

Gly

165

Pro

Asn

Lys

Thr

Asp

245

Glu

Glu

Val

Leu

Glu

Gln

Thr

150

Gly

Asn

Phe

Trp

Glu

230

Trp

Leu

Trp

Met

Val
310

Ser

Gln

135

Ile

Lys

Phe

Phe

Glu

215

Ala

Asn

Met

Met

Leu

295

Lys

Leu

120

Phe

Leu

Leu

Glu

Thr

200

Tyr

Gln

Phe

Gly

Phe

280

Leu

Ser

Saccharomyces cerevisiae

Asn

Ile

Ser

Ile

Lys

185

Phe

Lys

Lys

Asn

Lys

265

Asn

Val

Phe

Glu

Asn

Tyr

Arg

170

Leu

Ser

Lys

Leu

Ile

250

Phe

Lys

Leu

Leu

268

Phe

Asn

Cys

155

Ser

Ser

Asp

Asn

Gln

235

Val

Ser

Asp

Ser

Ser
315

Leu

Ile

140

His

Asn

Gln

Leu

Tyr

220

Ile

Ala

Phe

Ser

Ile

300

Ile

Ala

125

His

Val

Leu

Lys

Gly

205

Glu

Ile

Glu

Lys

Ala

285

Ile

Val

Thr

Glu

Leu

Tyr

Glu

190

Pro

Leu

Ser

Ile

Cys

270

Thr

Ala

Phe

Asn

Tyr

Arg

175

Leu

Thr

Ala

Val

Gly

255

Ile

Arg

Ile

Gln

Ile

Leu

160

Arg

Val

Glu

Thr

Ala

240

Glu

Thr

Arg

Trp



<400> 179
atggatggaa

aaagagtctt
catcatcaga
ttgtccgaga
ttaaaatttc
gccactttct
cctgaattct
tttttgaacg
aaggatctat
ccatatgacg
ggaactcccg
aattcttgga
<210>
<211>

<212>
<213>

180
229
PRT

<400> 180

atcataggtt
ccactggcag
caaattacag
tcagtcggcece
taaatgaagt
actttcaaaa
cgcactgttc
acaacactta
ctctaatgga
agtttttgct
ccaacgctcc

aacagattaa

tactccagat

aaatccgtat

cagaaagaaa

tctttcaaat

gcttaagaga

gattcaccaa

ccgcagaatt

ctcgatgaaa

aagatggtgt

atgggaaacg

ggtgaagaga

atcttgttaa

Saccharomyces cerevisiae

tccaaagaat
cagactccgc
acaaatctag
ggcaaaatca
tcgaagtgca
tccagaggtg
tttctctget
aattggcaaa
ctgggtaagc
aacactttaa

cccagagaat

ttaatactgt
ccttagagca
caattatcat
ataattctac
gtaaagaaaa
tccgggatga
gtcttattcet
ttataagtgg
tgaattatga
tgaaagcgaa

cagacaatga

tgtaaaaagt
caacggtact
atcgaatttc
ccacaacatt
cgctgtgtta
gtcctcattg
atcgcacaaa
gctccatgca
gctggccatt
attgcgcgtc

ttatgatgca

Met Asp Gly

1

Val

Pro

Lys

Ser

65

Leu

Asn

Val

Pro

Lys

Arg

Lys

Ala

Lys

Leu

35

Thr

Pro

Phe

Val

Asn

Ser

20

Glu

Asn

Leu

Leu

Leu
100

His

Lys

His

Leu

Ser

Asn

85

Ala

Arg

Glu

Asn

Ala

Asn

70

Glu

Thr

Phe

Ser

Gly

Ile

55

Gly

Val

Phe

Thr

Ser

Thr

40

Ile

Lys

Leu

Tyr

Pro

Thr

25

His

Ile

Ile

Lys

Phe
105

Asp

10

Gly

His

Ser

Asn

Arg

Gln

269

Ser

Arg

Gln

Asn

Asn

75

Ser

Lys

Lys

Asn

Thr

Phe

60

Ser

Lys

Ile

Glu

Pro

Asn

45

Leu

Thr

Cys

His

Phe

Tyr

30

Tyr

Ser

His

Ser

Gln
110

Asn

15

Gln

Ser

Glu

Asn

Lys

Ser

Thr

Thr

Arg

Ile

Ile

80

Glu

Arg

60

120

180

240

300

360

420

480

540

600

660

690



Gly Val Arg

115

Ile
130

Arg Phe

Asn Thr

145

Tyr

Lys Asp Leu

Glu Leu Ala

Leu Met Lys

195

Lys Arg Pro

210

Gln
225

Ile Lys

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

181
411
DNA

<400> 181
atgtcctctg
ttttcaaacg
gccgatgact
attgtcgatg
agtactgaag
gctgctgcta
tttgccaatg
<210>
<211>

<212>
<213>

182
136
PRT

Asp Glu

Leu

Cys

Ser Met

Ser

Cys

Lys

Leu
120

Ser

Leu Ile

135

Asn Trp

150

Leu
165

Ser

Ile
180

Pro

Ala Lys

Arg Glu

Ser Cys

tggaatcttc
ttgctttcga
tttctcaatc
agtcagaatg
acgattgcat
gtaaggaatc

tcgcacaaca

Met

Tyr

Leu

Ser

Glu Arg

Glu

Asp

Val
200

Arg

Asp Asn

215

Saccharomyces cerevisiae

ccccatctcg
gccccecctatg
ttaccagcaa
cacgcacact
gttcgatatg
taactctgcce

gaactacaga

Saccharomyces cerevisiae

Pro

Leu

Gln

Trp

Phe

185

Gly

Asp

Glu Phe

Ser His

Ile Ile

155

Cys Leu

170

Leu Leu

Thr Pro

Tyr Asp

cgctatgaag
ctctcgcata
gaattgctaa
aaagataaga
gaatttaacg
tctgggtttyg

ctgtggttgt

270

His
125

Ser

Lys Phe

140

Ser Gly

Gly Lys

Trp Glu

Ala Asn

205

Ala
220

Asn

acgaggtctt
gcccggacag
cttttccgcet
cggacagcaa
gcaacgccgce
cctttgcaag

catcggtatg

Cys

Leu

Leu

Leu

Thr

190

Ala

Ser

Ser Arg

Asn

Asp

Ala
160

His

Asn
175

Tyr

Asn Thr

Pro Val

Trp Lys

ccctettteg
atcgacttat
atcgtacccg
cataataacg
cagtgcagtt
taacgatgcc

a

60

120

180

240

300

360

411



<400>

Met

1

Phe

His

Gln

Ser

65

Ser

Ala

Phe

Tyr

Ser

Pro

Ser

Gln

50

Glu

Thr

Ser

Ala

Arg
130

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

<400>

182

Ser

Leu

Pro

35

Glu

Cys

Glu

Ala

Phe

115

Leu

183
900
DNA

Val

Ser

20

Asp

Leu

Thr

Asp

Val

100

Ala

Trp

Glu

Phe

Arg

Leu

His

Asp

85

Ala

Ser

Leu

Ser

Ser

Ser

Thr

Thr

70

Cys

Ala

Asn

Ser

Ser

Asn

Thr

Phe

55

Lys

Met

Ala

Asp

Ser
135

Pro

Val

Tyr

40

Pro

Asp

Phe

Ser

Ala

120

Val

Saccharomyces cerevisiae

183

Ile

Ala

25

Ala

Leu

Lys

Asp

Lys

105

Phe

Ser

10

Phe

Asp

Ser

Thr

Met

90

Glu

Ala

Arg

Glu

Asp

Tyr

Asp

75

Glu

Ser

Asn

Tyr

Pro

Phe

Pro

60

Ser

Phe

Asn

Val

Glu

Pro

Ser

45

Ile

Asn

Asn

Ser

Ala
125

Asp

Met

30

Gln

Val

Ile

Gly

Ala

110

Gln

Glu

15

Leu

Ser

Asp

Ile

Asn

95

Ser

Gln

Val

Ser

Tyr

Glu

Thr

80

Ala

Gly

Asn

atgaaacttt
cctgccgttg
gtagtttatg
actgccactc
gcttccagceca
aaaactaccg

caagctacta

ctaaattatc
ttactgtcac
tcgaaaacgg
caacttctac
attccgatgt
attcaacgac

cgacttctac

gatcttaacc
tgaacacgcc
ccaaacacgt
agctacagct
ggtcttgtct
cacgttgaca

acccgctgcet

tccgecttag
catgaggctg
acaacttacg
ttggttgctc
gctttgaaga
tcttctgaat

gcttccacca

271

ccacgtctgce
cagtcgttac
aaacactagc
cccectgtcege
acttagcctc
ctacatcgca

cttccacacc

attggccgcet
tgtgcaaggc
tcctgettcec
tcecttectcet
tgtttggggt
atcgttggcet

cgctgctacc

60

120

180

240

300

360

420



accaccactt
gattttgcet
ccagctttgt
gattgctccg
tatgacggcc
aatccaggct
caagttggtt
tacgaccccg
<210>
<211>

<212>
<213>

184
299
PRT

<400> 184
Met Lys Leu
1

Ala Leu Ala

Ala Ala Val

35

Thr Arg Thr

50

Thr
65

Ser Thr

Ala Ser Ser

Ser Val Trp

Glu Thr

115

Ser

Ala Ala

130

Ala

ctcaagccgce
cttctgtgtt
cctggtccga
gcactttgac
cagctgccgt
tttcaagtaa
gtggcatcaa

caggaaacta

Ser Lys

Ala
20

Pro
Val Thr
Thr Tyr
Ala

Thr

Ser
85

Asn

Gly
100

Lys

Ser Gln

Ser Thr

Leu

Ala

Val

Glu

Ala

70

Asp

Thr

Ser

Thr

tgctactagce
ggctgaacac
tactttggcce
ccattctggce
cgacgcttgg
cactggccac

aacctgtggc

cgaaggcgaa

Saccharomyces cerevisiae

Ser Ile

Val Val

Gln Gly

40

Thr
55

Leu
Leu Val
Val Vval
Thr

Asp

Ala
120

Leu

Ser Thr

135

Leu

Thr

25

Val

Ala

Ala

Leu

Ser

105

Gln

Pro

tcagcatcgt

aacaagaaga

tcctacgcetce

ggtccatacg

tacaatgaaa

tttactcaag

ggtgcatggg

tacgccgata

Thr
10

Ser
Val

Thr

vVal Tyr

Ala

Pro

Pro
75

Pro

Ser Ala

90

Thr Thr

Ala Thr

Ala Ala

272

cttcggatag
gagctttgca
aagactatgc
gtgaaaactt
tttccaacta
tcgtttggaa
gtgactatgt

atgtcgagcc

Ala Leu

Glu His

30

Val Glu

45

Ser Thr

60

Val Ala

Leu Lys

Thr Leu

Thr Thr

125

Thr
140

Thr

Ala

Ala

Asn

Ala

Pro

Asn

Thr

110

Ser

Thr

tgacctgtca
caaggacaca
tgacaactat
ggctttgggt
cgacttctcg
gtccaccacc
catctgtagt

cctagcttaa

Thr
15

Ser
His Glu
Gln

Gly

Thr Pro

Ser
80

Ser

Leu Ala

95

Ser Ser

Thr

Pro

Thr Ser

480

540

600

660

720

780

840

900



Gln
145

Ala

Asp Phe

His Lys

Ala Gln

Ser Gly

210

Ala
225

Ala
Asn Pro
Lys Ser
Trp

Gly

Glu
290

Gly

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

185
939

<400> 185
atgtcatttc

atcattggga
agtttggtcg
gctgagatct
agaaatgcaa

gcggatggac

Ala

Ala

Asp

Asp

195

Gly

Val

Gly

Thr

Asp

275

Tyr

DNA
Saccharomyces cerevisiae

Ala Thr

Ser

Ser Ala

150

Ser
165

Ser

Thr
180

Pro

Tyr Ala

Pro

Tyr

Asp Ala

Val

Ala

Asp

Gly

Trp

Leu Ala

Leu Ser

Asn Tyr

200

Glu
215

Asn

Tyr Asn

230

Phe Ser

245

Thr
260

Gln

Tyr Val

Ala Asp

accaacagtt
caggtactag
aacagattgt
acagaacata
tattcttgac

tagatttagce

Ser

Val

Ile

Asn

Asn Thr

Gly

Cys

Ser
280

Cys

Val
295

Glu

ctttaccttg
atggtataaa
ttatgctctg
tccagaagtt
agacaagtac

tttgaagaag

Ser
155

Ser Ser

His Asn

170

Glu

Trp Ser

185

Asp

Asp Cys Ser

Leu Ala Leu

Glu Ile Ser

235

His Phe

250

Gly

Gly Ile

265

Lys

Tyr Asp Pro

Pro Leu Ala

aataatggaa
aacgaagaaa
aagttacctg
gggaaggcac
tcacctcaaa

atgggcactg

273

Asp Ser Asp

Lys Lys Arg

Thr Ala

190

Leu

Thr
205

Gly Leu

Gly
220

Tyr Asp

Asn Tyr Asp

Thr Gln Val

Thr Cys Gly

270

Ala Gly Asn

285

ataaaatccc
cggatgctac
gcattattca
ttagcctcac
tcaagatgtc

actatgtcga

Ser
160

Leu

Ala
175

Leu

Ser Tyr

Thr His

Gly Pro

Phe Ser

240

Val
255

Trp

Gly Ala

Tyr Glu

cgcaatcgcc
cttttcgaac
cattgatgct
cgaaaaacca
agattcccca

tctatacctt

60

120

180

240

300

360



ttgcatagcc catttgtttc caaagaggtc

gacatggagc aattgtacaa atcaggtaaa

gtggaagact tgcaaagaat tctgaaagtt

gagttcagtc ccttcttgca gaatcaaaca

gatatattgg tagaagcata ctcgccacta

gactctcaac cgtttttcga atacgtgaaa

gcccaaatta tcctacgttg ggtgaccaaa

aaacctcaaa gaatttctga cgcgcaaaat

gtcgataaga taacggagtt gggcttggaa

ttgtacggta aatacaacta cgctgctcaa

<210> 186

<211> 312

<212> PRT

<213> Saccharomyces cerevisiae

<400> 186

Met Ser Phe His Gln Gln Phe Phe

1 5

Pro Ala Ile Ala Ile Ile Gly Thr

20

Glu Thr Asp Ala Thr Phe Ser Asn
35 40

Ala Leu Lys Leu Pro Gly Ile Ile

50 55

Arg Thr Tyr Pro Glu Val Gly Lys

65 70

Arg Asn Ala Ile Phe Leu Thr Asp

85
Ser Asp Ser Pro Ala Asp Gly Leu
100

Thr Asp Tyr Val Asp Leu Tyr Leu

115 120

aacgggttaa
gctaaaaata
gcggaagtca
ccagggatct
ggtcccttac
gagttatccg
cgtggcgtgt
ttattctctt
catgaaccgc

aaagtataa

Thr Leu Asn

10

Gly Thr

25

Arg

Ser Leu Val

His Ile Asp

Ala Ser

75

Leu

Lys Tyr Ser

90

Asp Leu Ala

105

Leu His Ser

274

gtttggagga
tcggtgtttce
agccccaagt
acaaattttg
aaaagaaaac
agaaatatat
tgcctgtaac
tcgacttgac

taagattgta

Asn Gly Asn

Trp Tyr Lys

30

Glu Gln

45

Ile

Ala
60

Ala Glu

Leu Thr Glu

Pro Gln Ile

Leu Lys Lys

110

Pro Phe Val

125

agcctggaag

caactttgct

taatcaaatt

ccaagaacat

agcacaagat

caaatctgaa

cacctcttcc

ggctgaggaa

ttggaataaa

Lys Ile

15

Asn Glu

vVal Tyr
Ile

Tyr

Pro
80

Lys

Lys Met

95

Met Gly

Ser Lys

420

480

540

600

660

720

780

840

900

939



Glu Val Asn Gly Leu Ser Leu Glu Glu Ala Trp Lys Asp Met Glu Gln
130 135 140

Leu Tyr Lys Ser Gly Lys Ala Lys Asn Ile Gly Val Ser Asn Phe Ala
145 150 155 160

Val Glu Asp Leu Gln Arg Ile Leu Lys Val Ala Glu Val Lys Pro Gln
165 170 175

Val Asn Gln Ile Glu Phe Ser Pro Phe Leu Gln Asn Gln Thr Pro Gly
180 185 190

Ile Tyr Lys Phe Cys Gln Glu His Asp Ile Leu Val Glu Ala Tyr Ser
195 200 205

Pro Leu Gly Pro Leu Gln Lys Lys Thr Ala Gln Asp Asp Ser Gln Pro
210 215 220

Phe Phe Glu Tyr Val Lys Glu Leu Ser Glu Lys Tyr Ile Lys Ser Glu
225 230 235 240

Ala Gln Ile Ile Leu Arg Trp Val Thr Lys Arg Gly Val Leu Pro Val
245 250 255

Thr Thr Ser Ser Lys Pro Gln Arg Ile Ser Asp Ala Gln Asn Leu Phe
260 265 270

Ser Phe Asp Leu Thr Ala Glu Glu Val Asp Lys Ile Thr Glu Leu Gly
275 280 285

Leu Glu His Glu Pro Leu Arg Leu Tyr Trp Asn Lys Leu Tyr Gly Lys
290 295 300

Tyr Asn Tyr Ala Ala Gln Lys Val

305 310
<210> 187
<211> 636
<212> DNA

<213> Saccharomyces cerevisiae

<400> 187
atgagcaccg cattcaacga ttactgcact gtttgtgatc gtctcattcc aacatctcca 60
cagaaaacga acattaatac caggaagatc caaagggaca atgaaaccaa gagcagttta 120

275



caatcaaata
gagaaattat
ccaccgcecttt
Cctatcttcat
ttattaattt
aatccttctc
cttagactcg
ttgccacgat

aactacaacc

agttatattg
tatcccactt
catattctaa
ctccgacatc
caccattgct
gtgttgacga
attctagtta
caaacgatct

tatggtttag

ctccgaagat
gcataaaaaa
aaatttaact
ttcaactatc
gctacctcag
atatgatgaa
ccaattgcat
aattgatgat

actatcctcc

tgtaagctga
tcaaaaactt
gcatcaaacc
ccctttgacyg
gatggtatag
aatgaacatt
tcaaaggcac
catttgatct

agttaa

aggattcgaa
ctcattcgca
tcttcgagcece
agttggagaa
tcaatcctaa
atttgaactt
atttgggtta

cagatcagat

ccctcecttaat
taatctcact
gactacctca
gctagagtcc
gcaggagtct
agccgactct
cgaaaacaac

cattgagaat

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

<400>

Met

Pro

Asp

Glu

Ser

65

Pro

Pro

Asp

Pro

Ser

Thr

Asn

Asp

50

His

Pro

Thr

Glu

Gln

188
211
PRT

Saccharomyces cerevisiae

188

Thr

Ser

Glu

35

Cys

Leu

Leu

Thr

Leu

115

Asp

Ala

Pro

20

Thr

Lys

His

Ser

Ser

100

Glu

Gly

Phe

Gln

Lys

Leu

Lys

Tyr

85

Leu

Lys

Ile

Asn

Lys

Ser

Lys

Lys

70

Ser

Ser

Leu

Val

Asp

Thr

Ser

Asp

55

Ser

Lys

Ser

Glu

Asn

Tyr

Asn

Leu

40

Ser

Lys

Asn

Ser

Ser

120

Pro

Cys

Ile

25

Gln

Asn

Thr

Leu

Pro

105

Leu

Lys

Thr

10

Asn

Ser

Pro

Ser

Thr

90

Thr

Leu

Gln
276

Val

Thr

Asn

Leu

His

75

Ala

Ser

Ile

Glu

Cys

Arg

Lys

Asn

60

Ser

Ser

Ser

Ser

Ser

Asp

Lys

Leu

45

Glu

His

Asn

Thr

Pro

125

Asn

Arg

Ile

30

Tyr

Lys

Asn

Leu

Ile

110

Leu

Pro

Leu

15

Gln

Cys

Leu

Leu

Phe

95

Pro

Leu

Ser

Ile

Arg

Ser

Leu

Thr

80

Glu

Phe

Leu

Arg

180

240

300

360

420

480

540

600

636



130 135 140

Val Asp Glu Tyr Asp Glu Asn Glu His Tyr Leu Asn Leu Ala Asp Ser
145 150 155 160

Leu Arg Leu Asp Ser Ser Tyr Gln Leu His Ser Lys Ala His Leu Gly
165 170 175

Tyr Glu Asn Asn Leu Pro Arg Ser Asn Asp Leu Ile Asp Asp His Leu
180 185 190

Ile Ser Asp Gln Ile Ile Glu Asn Asn Tyr Asn Leu Trp Phe Arg Leu
195 200 205

Ser Ser Ser

210
<210> 189
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer oGV3432

<400> 189
ttattcggta ccatgaagca cgagctacag ac

<210> 190
<211> 34
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer oGV3433

<400> 190
gaataaccta ggtgattgaa aaaagccgtg aggt

<210> 191
<211> 1205
<212> DNA

<213> Artificial Sequence

<220>
<223> Cassette for introducing a deletion in K. marxianus URA3

<400> 191
caaccactgc agccagcagt taaagcacca acaagtgacg aattctgatt ggaaagacca

ttctgcttta cttttagagc atcttggtct tctgagctca ttatacctca atcaaaactg
277

32

34

60

120



aaattaggtg
aaggatgctc
tacaaaaggt
gaaatactaa
tctggctagg
atgtgatcgt
ctgattaagc
tgtaaaagtt
gccccataaa
gggcattgtt
gttaatgctt
gaccgtggaa
tatgggtgga
tgacaaaggt
atcagacatc
aggtgagaga
ttaagagttc
gatcgtttat
gtgag
<210>
<211>

<212>
<213>

192
DNA
<220>
<223>

<400> 192
tcgcgcegttt

cagcttgtct
ttggcgggatyg
accatatgcg

attcgccatt

3855

cctgtcacgg
atcacaatac
aaaagaaagt
gagcttcttc
gaactaacca
ttttaacatt
agtcatattg
cgtttaaatc
ctaatcaaag
gctggtttga
gccgagttat
attgccaaga
agagaagagg
gatgctttgg
attattgttg
tacagaaagg
tccgagaaca

atataaacta

Plasmid pGV1799

cggtgatgac
gtaagcggat
tcggggctgg
gtgtgaaata

caggctgcgce

ctcttttttt
gcttctagat
ccggggcagg
cccattcagt
ccatcgcctg
tttcaaaggc
aatctgagct
atttgtaaac
gaggatgtcg
agcaaggtgc
cgtccaaggg
gtgataagga
gctacgattg
gacaacaata
gtagaggtct
cgggatggga
agcagaggtt

tacagagatg

Artificial Sequence

ggtgaaaacc
gccgggagcea
cttaactatg
ccgcacagat

aactgttggg

actgtacctg
ctattatgca
caacaataga
catcgcattt
actctatgca
tgtgtgtctg
catcaccaac
tggaacagca
aatcaccaat
cgaggaagtt
gtctctagcg
ctttgttatt
gttgatcatg
cagaactgtg
tttcgcaaag
cgcttacttg
cgagtgtact

ttagagtgta

tctgacacat

gacaagcccg

cggcatcaga

gcgtaaggag

aagggcgatc

278

tgacttcctt
ttataattaa
aatcggcaaa
cgaaacaaga
ctaaccacgt
gctgtttcca
aagaaatact
agaggaagta
gcacacggtg
acgaaagaac
cacggtgaat
ggatttattg
acgccaggtg
gatgaagttg
ggaagagatc
aagagagtag
cggatcagaa

atggcattgc

gcagctcccg
tcagggcgceg
gcagattgta
aaaataccgc

ggtgcgggcec

tcttatttcc
tagttgtagc
aaaaactaca
ggggaatggc
gactacatat
ttaattttca
accgtaaaag
tcatcagcta
tgactggtgc
ctagagggtt
acactcgtgg
ctcaaaacga
ttggtcttga
ttgccggtgg
ctgtagtgga
gcagatccgc
gttacaagtt

gtcggatcct

gagacggtca
tcagcgggtyg
ctgagagtgc
atcaggcgcc

tcttegetat

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1205

60

120

180

240

300



tacgccagct
tttcccagte
ccgacgcaat
gtaacttctg
tctgcctact
tacaggatct
ggcaacaact
accaacacct
ttgagcaata
agtgtattca
tctaggttct
agtcacaccg
gatgatactt
acggtagtat
attaatggaa
tagtcacgtg
tccectettg
ttttttttgce
aactattaat
taagaaagga
ttgattgagg
tttccaatca
tggcgtaatc
acaacatacg
tcacattaat
tgcattaatg
cttccteget
actcaaaggc
gagcaaaagg

ataggctccg

ggcgaaaggyg
acgacgttgt
gccattacac
atccgagtac
ctcttcaagt
cttccctttg
tcatccacag
ggcgtcatga
aatccaataa
ccgtgcgcta
ttcgtaactt
tgtgcattgg
cctcttgctg
ttcttgttgg
acagccagac
gttagtgcat
tttcgaaatg
cgatttctat
tataatgcat
agtcacaggt
tataatgagc
gaattcgtca
atggtcatag
agccggaagc
tgcgttgcge
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag

cccccectgac

ggatgtgctg
aaaacgacgg
tctaacatct
actcgaacct
aagcgtccca
cgaaaagacc
ttctgtattg
tcaaccaatc
caaagtcctt
gagacccctt
cctcggecacc
tgattcgaca
ttccagttta
tgatgagctc
acacagcctt
agagtcaggc
cgatgactga
tgttgcctge
aatagatcta
acagtaaaaa
tcagaagacc
cttgttggtg
ctgtttcctg
ataaagtgta
tcactgcccg
cgcgcgggga
ctgcgctcgg
ttatccacag
gccaggaacc

gagcatcaca

caaggcgatt
ccagtgaatt
ctgtatagtt
ctgcttgttc
tccecgecttt
tctaccaaca
ttgtcccaaa
gtagccctct
atcactcttg
ggacgataac
ttgcttcaaa
tcctectttg
caaatgattt
agattcaata
tgaaaaatgt
gatggtggtt
atggggaaga
cccggacttt
gaagcgtatt
aagagccgtg
aagatgctct
ctttaactgc
tgtgaaattg
aagcctgggg
ctttccagtc
gaggcggttt
tcgttcgget
aatcagggga
gtaaaaaggc

aaaatcgacg
279

aagttgggta
cgagctcggt
tatatataaa
tcggagaact
ctgtatctct
ataatgatgt
gcatcacctt
tctcttccac
gcaatttcca
tcggcaagca
ccagcaacaa
attagtttat
aaacgaactt
tgactgctta
taaaaacgat
agttccctag
agctcttagt
cttttacctt
gtgatgagca
acaggcacct
aaaagtaaag
tggctgcagg
ttatccgctc
tgcctaatga
gggaaacctg
gcgtattggg
gcggcgageyg
taacgcagga
cgcgttgctg

ctcaagtcag

acgccagggt
acccggggat
cgatcaactt
cttaagcgga
caccttccac
ctgatccacc
tgtcatcaag
ccatatcatt
cggtcccacg
ttaacaaccc
tgcccgcacce
ggggctagcet
ttacactttt
atcagtgaaa
cacatatatg
ccagagccat
atttctgtag
ttgtagctac
tccttggaaa
aatttcagtt
cagaatggtc
catgcaagct
acaattccac
gtgagctaac
tcgtgccage
cgctcttecg
gtatcagctc
aagaacatgt

gcgtttttcc

aggtggcgaa

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



acccgacagg
ctgttccgac
cgctttctca
tgggctgtgt
gtcttgagtc
ggattagcag
acggctacac
gaaaaagagt
ttgtttgcaa
tttctacggg
gattatcaaa
tctaaagtat
ctatctcagce
taactacgat
cacgctcacc
gaagtggtcc
gagtaagtag
tggtgtcacg
gagttacatg
ttgtcagaag
ctcttactgt
cattctgaga
ataccgcgcec
gaaaactctc
ccaactgatc
ggcaaaatgc
tcctttttca
ttgaatgtat

cacctgacgt

actataaaga
cctgccgcett
tagctcacgce
gcacgaaccc
caacccggta
agcgaggtat
tagaaggaca
tggtagctct
gcagcagatt
gtctgacgct
aaggatcttc
atatgagtaa
gatctgtcta
acgggagggce
ggctccagat
tgcaacttta
ttcgccagtt
ctcgtcgttt
atcccccatg
taagttggcce
catgccatcc
atagtgtatg
acatagcaga
aaggatctta
ttcagcatct
cgcaaaaaag
atattattga
ttagaaaaat

ctaagaaacc

taccaggcgt
accggatacc
tgtaggtatc
cccgttcecage
agacacgact
gtaggcggtg
gtatttggta
tgatccggca
acgcgcagaa
cagtggaacg
acctagatcc
acttggtctg
tttcgttcat
ttaccatctg
ttatcagcaa
tccgcctcecca
aatagtttgc
ggtatggctt
ttgtgcaaaa
gcagtgttat
gtaagatgct
cggcgaccga
actttaaaag
ccgctgttga
tttactttca
ggaataaggg
agcatttatc
aaacaaatag

attattatca

ttcccecectgg
tgtccgcectt
tcagttcggt
ccgaccgcectg
tatcgccact
ctacagagtt
tctgcgetcet
aacaaaccac
aaaaaggatc
aaaactcacg
ttttaaatta
acagttacca
ccatagttgce
gccccagtge
taaaccagcc
tccagtctat
gcaacgttgt
cattcagctc
aagcggttag
cactcatggt
tttctgtgac
gttgctcttg
tgctcatcat
gatccagttc
ccagcgtttc
cgacacggaa
agggttattg

gggttccgcg

tgacattaac

280

aagctccctc
tctcecectteg
gtaggtcatt
cgccttatcc
ggcagcagcc
cttgaagtgg
gctgaagcca
cgctggtagce
tcaagaagat
ttaagggatt
aaaatgaagt
atgcttaatc
ctgactcccc
tgcaatgata
agccggaagg
taattgttgc
tgccattgcet
cggttcccaa
ctccttcggt
tatggcagca
tggtgagtac
cccggegtca
tggaaaacgt
gatgtaaccc
tgggtgagca
atgttgaata
tctcatgagc
cacatttccc

ctataaaaat

gtgcgctctc
ggaagcgtgg
cgctccaage
ggtaactatc
actggtaaca
tggcctaact
gttaccttcg
ggtggttttt
cctttgatct
ttggtcatga
tttaaatcaa
agtgaggcac
gtcgtgtaga
ccgcgagacce
gccgagcgca
cgggaagcta
acaggcatcg
cgatcaaggc
cctccgatcg
ctgcataatt
tcaaccaagt
atacgggata
tcttcggggce
actcgtgcac
aaaacaggaa
ctcatactct
ggatacatat
cgaaaagtgc

aggcgtatca

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840



cgaggccctt tcgtce

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

<220>
<223>

<400>

193

32

DNA

Artificial Sequence

Primer oGV394

193

caaccactgc agccagcagt taaagcacca ac

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

<220>
<223>

<400>

194

32

DNA

Artificial Sequence

Primer oGV395

194

ctcacaggat ccgacgcaat gccattacac tc

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

195
7273
DNA
Artificial Sequence

<220>
<223>

<400> 195
caccagtaaa

ggaaaggctg
ggtggttggt
ggaattagta
atactgaata
gagtattcta
ggtgagtgct
ttagtttccc
caactactag
cacccaaacc
ctgaataagt

tattacggca

linear fragment,

acatacgcat
ccagtgactg
tgcgggtggt
tgggtatgtg
tcgaatatgg
ttttatttta
tttgtatata
ctttaatgta
ttttaaagga
aaataattgc
acagcaaaac

tcgggtttaa

KM_AFT,

acacatacac
ctactgggtg
tatgcgatgg
atatgtggta
gatatggaat
ttttattctg
agtggagtgt
tatttgtatt
tccatcctcet
aatggagttt
gttgacacaa

agacgaagat

acatagagca
tctaagaacc
tacggtgcag
atatgtgata
atggccatgg
gttcctgcgt
ctggatcagt
atttgctttt
taaacagtac
aagtataacg
gatcccacac

ttcaagaaag
281

L1_ilvD_coSc & G418

agcaagcagg
gtagggcgga
aatcgtacgg
ttgggttatt
catggtatgg
ttagggtagg
tttgtggatt
gagtactcaa
aatcgcaaag
gcaaagttga
aacccgccac

ctcaagtggg

ctagcaacca
ttattgttgc
tgttggttat
gtgatttgga
tatgggatgg
gtaggaagaa
gtgaatgttg
taaccaagca
aaaagctcca
atctgttgaa
acaggcaatg

tatagtgtcg

3855

32

32

60

120

180

240

300

360

420

480

540

600

660

720



atggactggg

agctcagtaa
gatgggatag
gctgactcta
ggttgtgaca
attatggtgt
gtatcggctt
cacggtgtta
aataccttag
cctgcagtat
cttttggaaa
attaccattg
gctaacgcga
ccagtactag
ggaggcttgc
cttactgtga
gactcacaag
attctgtacg
gagttcttca
gaatctggtc
ggacctggta
aaaagttgcg
ggccatattg
ataatagaga
gcaaagagaa
aaattcgcta
aagattacgg
acgttagtgt

tatcacccta

atggaaatcc
atcagacaga
caaatggaaa
ttgaaaccaa
aaaatatgcc
atggaggaac
ttgaatctct
tttgtaatgc
ctgccgctat
ctcaagaaaa
aagacatcaa
tgatggtett
taggtgtcga
gtgattttaa
cagcagtgct
cgggtaaaac
atatcatgag
gtaatttagc
aaggcactgc
gtttgcatgc
tgcccgaaat
cgttaattac
tgcctgaagce
tagatgcagt
gagctaatta
aattaacccg
atatttaact
gagcgggatt

cttattccct

atgcaacatg
tggtctgatc
gttgggaatg
cgctggeget
aggttctatt
aatagaacac
aggccagaaa
tattcctggt
cgaaacacta
acaagaagaa
gcctagtgat
ggggggtagt
aataactcag
accttcaggt
taagtacctt
attagccgag
gccactaaag
tcaagggggt
cagagtcttt
tggagatgta
gctgaagcct
ggatggtaga
cgttgagggt
caacaactct
tcagaagcca
tcctgcatcg
tacttagaat
taaactgtga

tcgagattat

catttaggaa
ggcttacaat
agatactccc
gaatactatg
attggtatgg
ggtgaatata
attaccggca
caaggggcat
ggtatgtcat
tgtgatgaga
ataatgacta
actaatgctg
gatgacttcc
aaatatatga
ctaaaggaag
aatgtcgaga
aatcctatca
tccgtagcaa
gatggtgaac
gcggtaatta
acatcagcat
ttctccggtg
ggactaatcg
atatccctga
actccgaaag
gaagggtgtg
aatgccattt
ggaccttaat

atctaggaac

282

cccttggatc
ttcatacgat
ttgtttccag
atgcaattgt
caagacttaa
aaggtgagaa
atatctctga
gtggggggat
tgccgtattc
ttggattagc
aggaggcgtt
tcttgcatat
aaagaattag
tggaagattt
gaaaattgca
ctgccctaga
aggccaccgg
aaattagcgg
aacattttat
ggaatatagg
taattggtgc
gcactcacgg
gcttagttga
aagtttccga
ccaccagggg
ttactgatct
ttttgagtta
acattcagac

ccatcaggtt

aaagattaaa
aggagtttct
agaagttata
agccatccca
taggccaagc
attgaacatc
tgaagattat
gtacacagct
ttcttcgaac
cattaagaat
cgagaacgct
tattgcaatg
tgacattact
gcataaaatt
tggtgactgc
cttggatttc
ccacttgcag
taaagaagga
cgacggcata
tccegtegge
gggtttaggg
ttttgttgtc
agatgacgat
tgaagaaatc
agttttggca
gtaatgttta
taataatcct

acttctgcgg

ggtggaagat

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



tacccgttct
ggcatccagt
acacaattct
atgcaaagga
ataatttagg
tttcttttta
aatctataac
tcacgtttcg
ggctcgcgat
tgcgccagag
gatggtcaga
ccgtactcct
ggtattagaa
gcgccggttg
cctcgctcag
cgagcgtaat
ctcaccggat
ggggaaatta
tcttgccate
tcaaaaatat
tgagtttttc
tgcaagaatt
atgccgattt
gaaaaaggaa
cttatcgaga
aaacccagac
caacaaggtc
gcgggaaagy
gttcgatcgt

acagcctgtt

aagacttttc
ttttaatctt
ctcggatacc
gcctatatac
agtttagtga
attctaaatc
tacaaaaaac
aggccgcgat
aatgtcgggce
ttgtttctga
ctaaactggc
gatgatgcat
gaatatcctg
cattcgattc
gcgcaatcac
ggctggcctg
tcagtcgtca
ataggttgta
ctatggaact
ggtattgata
taactcaact
actcgtgagt
gggcgcgaat
gtgtttccct
aagaaattac
acgctcgact
ctagcgacgg
gtttagtacc
actgttactc

ctcacacact

agcttcctcet
cagtggcatg
acctcggttg
ctttggctcg
acttgcaaca
aatctttttc
acatacataa
taaattccaa
aatcaggtgc
aacatggcaa
tgacggaatt
ggttactcac
attcaggtga
ctgtttgtaa
gaatgaataa
ttgaacaagt
ctcatggtga
ttgatgttgg
gcctcggtga
atcctgatat
caagacgcac
aaggaaagag
cctttatttt
ccttcttgaa
cgtcgctegt
tcctgtette
ctcacaggtt
acatgctatg
tctctecttte

cttttcttct

attgatgtta
tgagattctc
aaactgacag
gctgctgtaa
tttactattt
aattttttgt
actaaaaact
catggatgct
gacaatctat
aggtagcgtt
tatgcctett
cactgcgatc
aaatattgtt
ttgtcctttt
cggtttggtt
ctggaaagaa
tttctcactt
acgagtcggg
gttttctecct
gaataaattg
agatattata
tgaggaacta
ggcttcaccc
ttgatgttac
gatttgtttg
ctattgattg
ttgtaacaag
atgcccactg
aaacagaatt

aaccaagggg
283

cacctggaca
cgaaattaat
gtggtttgtt
cagggaatat
tcccttetta
ttgtattctt
agtatgggta
gatttatatg
cgattgtatg
gccaatgatg
ccgaccatca
cccggcaaaa
gatgcgctgg
aacagcgatc
gacgcgagtg
atgcataagc
gataacctta
atcgcagacc
tcattacaga
cagtttcatt
acatctgcat
tcgcatacct
tcatactatt
cctcataaag
caaaaagaac
cagcttccaa
caatcgaagg
tgatctccag
gtccgaatcg

gtggtttagt

ccecttttet
taaagcaatc
acgcatgcta
aaagggcagc
cgtaaatatt
ttcttgctta
aggaaaagac
ggtataaatg
ggaagcccga
ttgcagatga
agcattttgt
cagcattcca
cagtgttcct
gcgtatttcg
attttgatga
ttttgccatt
tttttgacga
gataccagga
aacggctttt
tgatgctcga
aataggcatt
gcatttaaag
atcagggcca
cacgtggcct
aaaactgaaa
tttcgtcaca
ttctggaatg
agcaaagttc
tgtgacaaca

ttagtagaac

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260



ctcgtgaaac
catatttggt
ttttacagat
cgattaagca
tttcgaatgce
tgtcacctgce
acagcgaggt
aacaggacca
aggtgaagcc
ggtcggacag
ttgcggctgce
tcctagggtyg
agaagaagga
ggtcgtgtga
gtaatagtac
ccttcagagt
acaacgtgca
aaaagggtct
acagaactaa
cacaggaaat
gcagagctgg
tgaagaagaa
tcgaaagcaa
cactgaacct
atatgaattc
ccaacacagc
actttaacac
tcaaaaacaa

ataaaccatc

ttacatttac
cttttctaat
catcaaggaa
agagatgggt
ggagttttgg
gagcactgtg
ttcgtacaat
gaacaagttg
gtggctccag
catgaagatt
ggcggccgeyg
tgcgtacgtg
tggcagcggt
aaatagcggc
cacatccacg
gcgagctact
cacccacccg
atacgacagc
atcgaacctg
ccagtccttt
ttcttctgat
atcaaaaaaa
cagcgctcat
ccaatttgac
aagcgtggta
ttcatcgcaa
tgagaatgaa
tcagcaacct

aaacagtggt

atatatataa
tcgtagtttt
gtaattatct
gcgtctageg
cacgcatctc
atgacgcata
aatgttctga
atccacttgg
aagatatttt
gtgttcaagt
gcgtcttcgg
ggcatgaaca
aataatgcca
gctaacgtcg
ggcaaaaaga
ttctcgttga
ctacggttca
ggcgatatcg
cctatcgatt
aatatcgtcc
gcaaacactg
ttgaggctaa
acttccgcta
gtcaacatgg
ttaacccctc
cgtaatgact
attgacttca
gtaccccaat

attccggaca

acttgcataa
tcaagttctt
actttttaca
gtttggaccc
cttcttttga
cgcctagtgt
gtgagaatgc
acccgattcc
atccgcaggg
gcaaggctgt
gttctggggt
cgaatccgat
ggtgcaagga
acgctaatgce
agagggtcac
aaaggaagaa
atcccgacag
agacggtcaa
tgagccctat
ttccaacaac
tgtcaaagcc
agaatacaaa
caggaacgcc
acttgggtgt
aagaaaacat
caccaaactt
cggagctatt
cacaggatgc

cccatcattc

284

attggtcaat
agatgctttc
acaaatataa
gctggaccct
gatgatgaat
gggcgggcag
gatagaggca
tgacttcaag
gatcgagatt
gaagaaggcg
agcggggagt
gttgaataag
cgagaagtgc
tgcggaaaat
tggtccatac
gtggaacatc
cgaggactac
gaaattcgac
cccatgtgac
aaacattata
aaagaagtgt
acaaaagttg
attaggaaat
acagtccact
atattcgcat
ttcaaatcta
tagcaaacca
tattccactc

tcaggcccaa

gcaagaaata
tttttctcectt
aacaagatgg
ctggacccgce
tcgccgaagg
cagagtagca
ttgcagaagc
gacaagagcg
gtgattgagc
aggagcgggyg
tccggceccact
ggttcgagta
ggcggcgatg
gctaatgcta
aactcgtgtc
gtggtgatta
aaaaaattta
gagctcgaat
tgtggtctaa
gcatcaacca
aaaaactctt
caacaggata
gtaccaaata
tctggatcaa
gatttcttcc
aacccaagct
ttacctcatt
tcgttttetc

ggcaggcata

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000



tgttatacca
tgaccacagg
caggacccac
aagatttcgt
ctaactcaaa
gattaccaac
atgtctgtgc
cacatagtaa
cgagcgtcca
atatctctaa
atcagcaaca
tgttcgatga
aagaacctca
gtccattttc
tatacaattt
cttttgttac
attttttcat
ggtgtaaata
tctctcecte
tgtttttttg
tcgaagtatc
tgggacattc
<210>
<211>

<212>
<213>

196

DNA

<220>

<223>

<400> 196

4436

gaacgttgat
aaagaattct
tcagagttcc
tgacatgaat
taccccgaac
ttcaaatcaa
aaatgacttt
tactaacagt
tggttatgat
tgtactgaat
aggtggcatg
ggagttaaat
tggattcctt
attacatttt
tgacttttta
agataaaaaa
gttcctteccce
gtagtgcttt
tgtcattaat
atctgaagta
ctttcttctt

tct

linear fragment,

tctacaccat
atgacaatca
gtgccattgt
caaattttcg
tctgtgatcc
catcagaatc
ggacaatgtg
attactttga
attccaatta
acggatttta
aacaacctcg
caacctcaac
cagtgacata
catctttctt
aagaagaaaa
tcgttcttat
cctgttattt
tctcatacat
tttgaaagtt
aatatgtgtg

tgttgtgatt

Artificial Sequence

ctactcattc
caccagctct
actcatcgga
gcacctccga
caggacggtc
aaagtgctat
gcggtgtcgg
cgactagttc
aaacagagtt
acgaacttaa
gttctcaatc
aaacaacgca
tagatgaaat
cattaattat
agaaaacaat
tatattacat
cacatcatcc
acaagacata
cgttgagcac
agcaagataa

gaaaaaacac

L1_ilvD_coSc &G418

atcacctagt
taacacagct
tatatctaag
atattctaaa
attaaacttt
ttgtgaaata
cgctggtgtc
tatgggtaat
aacttcaaac
actttcccaa
aaattacaac
taaccctcac
caaacttaga
atactgaaca
agtatacatt
atatcggtgce
ttttgceggt
cgtgaagata
tcatgaaaac
gcacacaaag

attttcccga

atgaatgtaa
acagcagcaa
gaacaaattc
gaccgtaatt
caacattcta
aataactatg
gaaaccaatt
ggtatcaact
ccacaggagt
gatgaacaac
taccagttaa
accctgtggg
cgtatctctc
tatacgcatc
cttttttcta
taagatcagg
agattaggct
agtcccattt
tgcgtcettt
aataaaacca

gagtgacatt

caccagtaaa acatacgcat acacatacac acatagagca agcaagcagg ctagcaacca

ggaaaggctg ccagtgactg ctactgggtg tctaagaacc gtagggcgga ttattgttgc

ggtggttggt tgcgggtggt tatgcgatgg tacggtgcag aatcgtacgg tgttggttat

285

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7273

60

120

180



ggaattagta
atactgaata
gagtattcta
ggtgagtgct
ttagtttccc
caactactag
cacccaaacc
ctgaataagt
tattacggca
atggactggg
agctcagtaa
gatgggatag
gctgactcta
ggttgtgaca
attatggtgt
gtatcggctt
cacggtgtta
aataccttag
cctgcagtat
cttttggaaa
attaccattg
gctaacgcga
ccagtactag
ggaggcttgce
cttactgtga
gactcacaag
attctgtacg
gagttcttca

gaatctggtc

tgggtatgtg
tcgaatatgg
ttttatttta
tttgtatata
ctttaatgta
ttttaaagga
aaataattgc
acagcaaaac
tcgggtttaa
atggaaatcc
atcagacaga
caaatggaaa
ttgaaaccaa
aaaatatgcc
atggaggaac
ttgaatctct
tttgtaatgc
ctgccgctat
ctcaagaaaa
aagacatcaa
tgatggtcett
taggtgtcga
gtgattttaa
cagcagtgct
cgggtaaaac
atatcatgag
gtaatttagc
aaggcactgc

gtttgcatgc

atatgtggta
gatatggaat
ttttattctg
agtggagtgt
tatttgtatt
tccatcctcet
aatggagttt
gttgacacaa
agacgaagat
atgcaacatg
tggtctgatc
gttgggaatg
cgctggeget
aggttctatt
aatagaacac
aggccagaaa
tattcctggt
cgaaacacta
acaagaagaa
gcctagtgat
ggggggtagt
aataactcag
accttcaggt
taagtacctt
attagccgag
gccactaaag
tcaagggggt
cagagtcttt

tggagatgta

atatgtgata
atggccatgg
gttcctgegt
ctggatcagt
atttgctttt
taaacagtac
aagtataacg
gatcccacac
ttcaagaaag
catttaggaa
ggcttacaat
agatactccc
gaatactatg
attggtatgg
ggtgaatata
attaccggca
caaggggcat
ggtatgtcat
tgtgatgaga
ataatgacta
actaatgctg
gatgacttcc
aaatatatga
ctaaaggaag
aatgtcgaga
aatcctatca
tccgtagcaa
gatggtgaac
gcggtaatta

286

ttgggttatt
catggtatgg
ttagggtagg
tttgtggatt
gagtactcaa
aatcgcaaag
gcaaagttga
aacccgccac
ctcaagtggg
cccttggatc
ttcatacgat
ttgtttccag
atgcaattgt
caagacttaa
aaggtgagaa
atatctctga
gtggggggat
tgccgtattc
ttggattagc
aggaggcgatt
tcttgcatat
aaagaattag
tggaagattt
gaaaattgca
ctgccctaga
aggccaccgg
aaattagcgg
aacattttat

ggaatatagg

gtgatttgga
tatgggatgg
gtaggaagaa
gtgaatgttg
taaccaagca
aaaagctcca
atctgttgaa
acaggcaatg
tatagtgtcg
aaagattaaa
aggagtttct
agaagttata
agccatccca
taggccaagc
attgaacatc
tgaagattat
gtacacagct
ttcttcgaac
cattaagaat
cgagaacgct
tattgcaatg
tgacattact
gcataaaatt
tggtgactgc
cttggatttc
ccacttgcag
taaagaagga
cgacggcata

tccegtegge

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



ggacctggta
aaaagttgcg
ggccatattg
ataatagaga
gcaaagagaa
aaattcgcta
aagattacgg
acgttagtgt
tatcacccta
tacccgttct
ggcatccagt
acacaattct
atgcaaagga
ataatttagg
tttcttttta
aatctataac
tcacgtttcg
ggctcgcgat
tgcgccagag
gatggtcaga
ccgtactcct
ggtattagaa
gcgceggttyg
cctcgctcag
cgagcgtaat
ctcaccggat
ggggaaatta
tcttgccatce
tcaaaaatat

tgagtttttc

tgcccgaaat
cgttaattac
tgcctgaage
tagatgcagt
gagctaatta
aattaacccg
atatttaact
gagcgggatt
cttattccct
aagacttttc
ttttaatctt
ctcggatacc
gcctatatac
agtttagtga
attctaaatc
tacaaaaaac
aggccgcgat
aatgtcgggce
ttgtttctga
ctaaactggc
gatgatgcat
gaatatcctg
cattcgattc
gcgcaatcac
ggctggcctg
tcagtcgtca
ataggttgta
ctatggaact
ggtattgata

taactcaact

gctgaagcct
ggatggtaga
cgttgagggt
caacaactct
tcagaagcca
tcctgcatcg
tacttagaat
taaactgtga
tcgagattat
agcttcctcet
cagtggcatg
acctcggttg
ctttggctcg
acttgcaaca
aatctttttc
acatacataa
taaattccaa
aatcaggtgc
aacatggcaa
tgacggaatt
ggttactcac
attcaggtga
ctgtttgtaa
gaatgaataa
ttgaacaagt
ctcatggtga
ttgatgttgg
gcctcggtga
atcctgatat

caagacgcac

acatcagcat
ttctccggtyg
ggactaatcg
atatccctga
actccgaaag
gaagggtgtg
aatgccattt
ggaccttaat
atctaggaac
attgatgtta
tgagattctc
aaactgacag
gctgctgtaa
tttactattt
aattttttgt
actaaaaact
catggatgct
gacaatctat
aggtagcgtt
tatgcctctt
cactgcgatc
aaatattgtt
ttgtcctttt
cggtttggtt
ctggaaagaa
tttctcactt
acgagtcggg
gttttctecct
gaataaattg

agatattata
287

taattggtgc
gcactcacgg
gcttagttga
aagtttccga
ccaccagggg
ttactgatct
ttttgagtta
acattcagac
ccatcaggtt
cacctggaca
cgaaattaat
gtggtttgtt
cagggaatat
tcccttetta
ttgtattctt
agtatgggta
gatttatatg
cgattgtatg
gccaatgatg
ccgaccatca
cccggcaaaa
gatgcgctgg
aacagcgatc
gacgcgagtg
atgcataagc
gataacctta
atcgcagacc
tcattacaga
cagtttcatt

acatctgcat

gggtttaggg

ttttgttgtc
agatgacgat
tgaagaaatc
agttttggca
gtaatgttta
taataatcct
acttctgcgg
ggtggaagat
ccecttttet
taaagcaatc
acgcatgcta
aaagggcagc
cgtaaatatt
ttcttgctta
aggaaaagac
ggtataaatg
ggaagcccga
ttgcagatga
agcattttgt
cagcattcca
cagtgttcct
gcgtatttcg
attttgatga
ttttgccatt
tttttgacga
gataccagga
aacggctttt
tgatgctcga

aataggcatt

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720



tgcaagaatt
atgccgattt
gaaaaaggaa
cttatcgaga
aaacccagac
caacaaggtc
gcgggaaagy
gttcgatcgt
acagcctgtt
ctcgtgaaac
catatttggt
ttttacagat
<210> 197
<211> 24

<212> DNA

<213>

<220>
<223>

<400> 197

actcgtgagt
gggcgcgaat
gtgtttcecct
aagaaattac
acgctcgact
ctagcgacgg
gtttagtacc
actgttactc
ctcacacact
ttacatttac
cttttctaat

catcaaggaa

Primer pGKlF

aaggaaagag
cctttatttt
ccttcttgaa
cgtcgctegt
tcctgtette
ctcacaggtt
acatgctatg
tctctecttte
cttttcttct
atatatataa
tcgtagtttt

gtaattatct

Artificial Sequence

aatgcaagaa atacatattt ggtc

<210> 198
<211> 20
<212> DNA
<213>
<220>
<223>
<400> 198
gaaacctcgc
<210> 199
<211> 21
<212> DNA
<213>
<220>
<223>
<400> 199

Primer KmAFTR

tgttgctact

Primer oGV2107

Artificial Sequence

Artificial Sequence

tgaggaacta
ggcttcaccc
ttgatgttac
gatttgtttg
ctattgattg
ttgtaacaag
atgcccactg
aaacagaatt
aaccaagggg
acttgcataa
tcaagttctt

actttttaca

288

tcgcatacct
tcatactatt
cctcataaag
caaaaagaac
cagcttccaa
caatcgaagg
tgatctccag
gtccgaatcg
gtggtttagt
attggtcaat
agatgctttc

acaaatataa

gcatttaaag
atcagggcca
cacgtggcct
aaaactgaaa
tttcgtcaca
ttctggaatg
agcaaagttc
tgtgacaaca
ttagtagaac
gcaagaaata
tttttctctt

aacaag

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4436

24

20



cgttgacaca agatcccaca c

<210> 200
<211> 22
<212> DNA
<213>
<220>
<223>
<400> 200

Primer oGV2108

Artificial Sequence

ccatcgacac tatacccact tg

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

201
DNA
<220>
<223>

<400> 201
cccggagacg

cgcgtcagcg
tgtactgaga
ttttttttga
agaacgaagg
cttcgagcegt
gcgtctgtac
aactataaaa
tagagcggat
acctaggtca
cttgctgcgg
caacgagctc
gatcatgaag
tctgatgctg
tatgttgact
attcctgtga
catcgtttga

catgaatacc

5036

linear fragment,

gtcacagctt
ggtgttggcg
gtgcaccata
tttcggttte
aaggagcaca
cccaaaacct
agaaaaaaaa
aaataaatag
gtggggggag
ttgaaaaaag
ttggtcaaga
ttcaatctct
ttgttgetgt
gtggcggcegt
ttgtgataat
ttgagcatca
ttggctgata

agtagcagta

Artificial Sequence

KL_AFT &

gtctgtaagc
ggtgtcgggg
ccacagcttt
tttgaaattt
gacttagatt
tctcaagcaa
gaaaaatttg
ggacctagac
ggcgtgaatg
ccgtgaggtt
tcattattaa
tcctetttceca
tgctgttget
tgctgctgca
cgcagttcgt
taatctggct
ccattagcga

ccaatgagag

G418

ggatgccggg
ctggcttaac
tcaattcaat
ttttgattcg
ggtatatata
ggttttcagt
aaatataaat
ttcaggttgt
taagcgtgac
catcccaaag
actgtaggtg
aaggtaaaat
gttgcatttg
tatgttgttg
tgaagtcaga
ttgtatgcag
tctccatgtt

gaccaccaca
289

agcagacaag
tatgcggcat
tcatcatttt
gtaatctccg
cgcatatggc
ataatgttac
aacgttctta
ctaactcctt
ataactaatt
catttgtgga
ataattgtac
ctcatgtaga
ctgttgctgt
atggtgttgce
gtttaataca
aggatccatg
tgaacgatct

ttgagggtca

cccgtcaggg
cagagcagat
ttttttattc
aacagaagga
aaattaaagc
atgcgtacac
atactaacat
ccttttcggt
acatgactcg
ttatgcgtag
tccgaattcg
gggttgtgct
tgattttgca
tctcecttgat
ttagaaatgt
tagcccgteg
atattgagtc

ttagcacata

21

22

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



cgtcaaagtt
aatgttggaa
gttgatgaag
tattattggt
tggccaagtt
tactgggagt
acgaatgcgt
ggtgaggggt
gaatcatgcc
tactgaagaa
ttgagaagtt
agtaaatatt
gagctactga
ttagcggagt
ttttctttgt
cggtcttctt
cgatgatatt
aatcacaggg
catcgaactt
tataatcttc
cgatgttcca
tgtacggtcc
cagtactgtt
aacccttccc
tgttcttccce
atatagacga
tatccgaccg
gtttaacttc

ggtcttgctg

gttaatttcg
atttagtgaa
atggttatta
tgaagtacca
ggacgaataa
agccgttgta
agaagatgca
atgttgagca
ttggcctgta
ctccgtgaag
aggtgaatcc
ctcttgaggce
aacatttgat
tgctgttcte
gcttttacgt
tggttttgtt
tgttgtaggc
gatgggacta
tttaacggtt
actatcgggg
cttctttctc
gatggcacgt
actattatta
gattcccttt
attagtgtta
agtatttcta
ttcaatgacg
actcttatct

tctccgaaga

catactgcac
tgcgaaggta
ttagtattaa
aatatttggt
agtggcacag
atgggagtct
gaaccagcat
ctttgagaac
accacatcat
tcaatttcat
atctgttgcg
gttagggcca
tgggaatcga
gaagtgtttg
ctcagctgtt
actgtattgg
aaaacgatat
agatcaatgg
tcaaggtctc
ttaaacttca
ttcaaagaga
ttcttcttgt
ccgttttetg
ttcctacact
caactatcgc
ttctttttaa
atctcaatcc
ttgaagtcag

gcttctatcg

taatgttctg
tcatggcatt
cggatgaagt
tcatgtcaat
aactgatcgce
ttacagacgt
tatggtacat
tcgtttggtg
gtcgattatt
tttgcacgtt
aagaagcagt
agtttgaatt
actgtaaatt
cactattgcet
ttgtagtctt
catccatgga
tgaaggattg
gcaagttaaa
cgctttcctt
acggatgggt
acgtggctcg
ctgtatcgtt
tctctgttte
tattatcatt
taccaacgcc
cagctttaca
cctgtggata
ggatcggatc

cgttttcact

290

atttactggc
agcatgacta
attagcatta
gaaatcttgt
gttcatattg
cattatactc
tagattactg
tttctgggaa
tttgaagtga
gaaatagttc
attcggcaag
caggttagaa
caacgaattc
ctctatatct
actcttgaca
agtattcctt
aatttcctga
ccttgttctg
tagagcattc
gtgtacgtta
cactctgaag
actaccattt
aagaccatca
actaccatta
gtggctgtga
tttgaacacg
aaaaatcttc
caaatgaatc

caacgcattg

gatagattgg
gtattatgtt
gaatggtcat
ataggctcct
tgagagtttg
atatttgggg
ttgatgtttt
aatgtaagtg
ggcaaaggtt
gagttgaagt
aaatcagttg
gtcacagatg
tgcacagtac
tgttgtaact
gcttttttac
gacccaggta
gtaagaccac
tactccaatt
ttaaactttt
ttgacaacga
ggacatgaat
ccaccaccga
cattcggcaa
cccttagtac
ccacacccgg
atcttcatgc
tgtaaccacg
aatttattct

ttataagaga

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



cttcgctatt
acagtccaga
aaggctgcca
tctgtagctc
tatgaaagaa
aaagatacaa
aactctggta
acaattctac
ggagaaaaaa
cctagtgagg
cacgaaagtg
cagttttgga
cgcgttcatc
ctttctatac
gcaatttatt
aaggagaaaa
tcccgactcg
caagtgagaa
tttctttcca
caaccaaacc
taaaaggaca
caacaatatt
ggatcgcagt
gaagaggcat
caacgctacc
gatagattgt
cagcatccat
tagtttttag
aacaaaaaat

aaaatagtaa

attactcgag
accgatgggce
taaatccgga
gtgcttcatg
actaagaaaa
aataagaatt
ggaagataat
aaccttcgac
aattaatgaa
tgtatgctga
ggcttcagaa
acgggattcc
tttgggaaga
ccgcagcccce
catatcagga
ctcaccgagg
tccaacatca
atcaccatga
gacttgttca
gttattcatt
attacaaaca
ttcacctgaa
ggtgagtaac
aaattccgtc
tttgccatgt
cgcacctgat
gttggaattt
tttatgtatg
tgaaaaagat

atgttgcaag

gataaattcg
gaagtcttcg
ttatgaagag
gtacctatta
gaaaaataaa
aattacaatt
gctttttttt
aaaaatccaa
ccacgatgaa
cttggtatca
aaaaggcgtg
actttccgceca
agcagatgct
atgaattctt
ttatcaatac
cagttccata
atacaaccta
gtgacgactg
acaggccagc
cgtgattgcg
ggaatcgaat
tcaggatatt
catgcatcat
agccagttta
ttcagaaaca
tgcccgacat
aatcgcggcc
tgttttttgt
tgatttagaa

ttcactaaac

agccaacatg
gcgaagccat
gatccaaggg
ttgtatgtta
ataaaaataa
gcgtttgcta
tttatatatg
atgatagtaa
ccaaatgatc
cacttcatga
cggtgtgtag
agttggtgca
gagcgaggag
agaaaaactc
catatttttg
ggatggcaag
ttaatttccc
aatccggtga
cattacgctc
cctgagcgag
gcaaccggcg
cttctaatac
caggagtacg
gtctgaccat
actctggcgce
tatcgcgage
tcgaaacgtg
agttatagat
ttaaaaagaa

tcctaaatta
291

gtgagccgcc
catattgtca
atccactcct
tagtattagt
aagattgaga
taaatacgtt
cttggtgcca
gatcaaagcc
aatacaacca
attttgcata
atgtatcaat
cgtcgttagt
gtactataga
atcgagcatc
aaaaagccgt
atcctggtat
ctcgtcaaaa
gaatggcaaa
gtcatcaaaa
gcgaaatacg
caggaacact
ctggaatgct
gacaaaatgc
ctcatctgca
atcgggcttc
ccatttatac
agtcttttcc
ttaagcaaga
aaatatttac

tgctgccecctt

ggtgtatggg
aaagatggag
tcaataggtg
tgcttggtgt
caagggaaga
tttaacaatc
cttgtcacat
agaaagcaat
aagaaactac
tggcaaagtc
tagtggatgc
gacataacgc
gtaaagaacc
aaatgaaact
ttctgtaatg
cggtctgcga
ataaggttat
agcttatgca
tcactcgcgt
cgatcgctgt
gccagcgcat
gttttgccgg
ttgatggtcg
acatcattgg
ccatacaatc
ccatataaat
ttacccatac
aaagaataca

gtaagaaggg

tatattccct

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620



gttacagcag
cctgtcagtt
ggagaatctc
gtaacatcaa
ggttcctaga
tattaaggtc
aaaatggcat
<210>
<211>

<212>
<213>

202
DNA
<400> 202
atgccagtgg
gccccaccgt
ttgccactta
ggcatcgaaa
ttacaactgt
catcctgtaa
atgcctaagg
aaagattcga
agagaaatgt
agtagctttg
aatgactctc
ccgagtacag
ctttataaat
aagggaacat
ataccgtccc
gtctatccag
attttgagag
gtcccgaaga

acaatggggc

1950

ccgagccaaa
tcaaccgagg
acatgccact
tagaggaagc
tataatctcg
ctcacagttt

tattctaagt

aggagcctct
taatagcaga
atgtctccac
aagtgaaaga
acttaaacga
ttggtaaaag
gaactttaag
ataaattgag
cagattttca
gctctctgga
aacctcagga
atttccaact
ataaagctaa
atatcaaaaa
aagctcatga
gcactaaaag
agctcttcge
agatacacca

cttggagaaa

ggtatatagg
tggtatccga
gaagattaaa
tgaaaagtct
aagggaataa
aaatcccgcet

aagttaaata

Saccharomyces cerevisiae

tgctacactt
tgaatttacg
aaaacactct
agcctttaaa
tgatactgat
agttcccttc
taaaaataat
agtcactcct
aatcaaactg
atggaataat
aaacatcggg
gccgccacct
tccatttgcg
ctatcagttg
acaagtcctg
tgactctaaa
tagacgtcca
tactatgaag

tacatatatc

ctcctttgca
gagaattgtg
aactggatgc
tagaacgggt
gtagggtgat
cacactaacg

tccgtaatct

tcatcaattc
ttagacctgc
agtatacaga
gaacatggac
agcgacggat
agagatgagt
aatagcgtca
gtttccatag
gataatgtcc
ttcaaaagtt
aatttgatct
cctaagttat
aaaaaaaaaa
tttgttcatg
tacgattttg
ttttatgaat
atttgggtta
atagcgctgg

aaatttggta
292

ttagcatgcg
tgattgcttt
cagaaaaggg
aatcttccac
accgcagaag
taggattatt

ttaaacagcg

cagattctag
ccagaattcc
aggctataaa
ctatcgaatc
ccaagagcta
cggtcatatt
aagattctat
tagataacac
cctctgcaag
ttgtcaattc
tagaccgtag
caatggttgg
aaaacggtgt
atcttagtga
aggtcgcgaa
cgctggagga
aaagacatct
cactcatatc

tagaccccag

taacaaacca
aattaatttc
gtgtccaggt
caacctgatg
tgtctgaatg
ataactcaaa

gccgca

cgcggaccag
aagtttagaa
aatgtgtggg
tcagcacgga
ttttaatgag
aaaggttaca
caaatcctta
tataaaattt
agagttcaaa
tgtaccagat
cgttaaaatt
tttccecectg
cacagaagtg
taagacagtt
gaaaacaaaa
atgcttgaaa
tgatgggatt
ttatcgtttc

aagttcagtg

4680

4740

4800

4860

4920

4980

5036

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



gaatacgccc
atagtgaaaa
ggtattgaca
attgatttat
gataaggcga
atagtaaaat
ttgaagtatt
tcagaagagg
gcaggtagtc
gattttgatg
gagatggaca
gttgatgcag
atcataaata
aagggatttg
<210>
<211>

<212>
<213>

203
649
PRT

<400> 203

Met Pro Val

1

Ser Ala

Pro

Leu

Ser
50

His

Val
65

Lys

Leu Gln

Asp

Arg

Ser

Glu

Leu

aatatcaaac
agaatgtacc
gcaggttcaa
taattggtga
atgaactaac
acgaacttgg
tcaagacaat
gaatgggtgt
aaatgtcctc
ataatggcgc
ctgatcagaa
atgaagaaga
aaatagctaa

ttgatgaagt

Glu Glu

Gln
20

Ala

Ile

Pro

Ile

Gln

Ala

Phe

Leu
85

Tyr

Pro

Pro

Ser

Lys

Lys

Asn

agaatatttt
aaagccacca
atttgatgga
gccaaacatt
tggatggttc
ttgcatggtt
gttatttgtt
taacaccaat
aaatgccata
cataactgaa
cttgaaggtg
acaagaaagt
actagatcct

cgatctgtaa

Saccharomyces cerevisiae

Leu Ala

Leu

Pro

Glu
40

Leu

Ala
55

Ile
Glu

His

Asp Asp

aagattgaaa
cccctggtat
aaaagaatac
gcagaagttt
aaagaattag
caaggaaatt
aaagaatcca
aaagatgctg
gaggaggata
gagccagacg
cctgcaagta
tttgatgtta

aaaaccgcgg

Thr Leu Ser

10

Ile
25

Ala Asp

Leu Pro Leu

Lys Met Cys

Ile
75

Gly Pro

Thr Asp Ser

90
293

ggaaattact
tcgaatcaga
cgtggtacct
ttcacaacgt
acttggtcaa
atgagtataa
tggtacccga
atggggacat
agggtatcgc
acgctgcttt
tagacgatga
aaacagcgag

aaacaatgaa

Ser Ile Pro

Glu Phe Thr

30

Val
45

Asn Ser

Gly Gly Ile

Glu Ser Gln

Asp Gly Ser

atcttctccc
cactccaggc
gatgttgcag
cgaatattta
gataagaagg
taaatacaag
aaacaagaac
aaatatggat
tgctggtgat
ggaaaatgaa
cgtggatgac
cttccaagat

aagcgagctc

Asp Ser

15

Leu Asp

Thr Lys

Glu Lys

His Gly

Lys Ser

95

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1950



Tyr

Glu

Asn

Lys

145

Arg

Arg

Ser

Ile

Phe

225

Leu

Val

His

Val

Thr

305

Ile

Phe

Ser

Asn

130

Leu

Glu

Glu

Phe

Gly

210

Gln

Tyr

Thr

Asp

Leu

290

Lys

Leu

Asn

Val

115

Asn

Arg

Met

Phe

Val

195

Asn

Leu

Lys

Glu

Leu

275

Tyr

Ser

Arg

Glu

100

Ile

Ser

Val

Ser

Lys

180

Asn

Leu

Pro

Tyr

Val

260

Ser

Asp

Asp

Glu

His

Leu

Val

Thr

Asp

165

Ser

Ser

Ile

Pro

Lys

245

Lys

Asp

Phe

Ser

Leu

Pro

Lys

Lys

Pro

150

Phe

Ser

Val

Leu

Pro

230

Ala

Gly

Lys

Glu

Lys

310

Phe

Val

Val

Asp

135

Val

Gln

Phe

Pro

Asp

215

Pro

Asn

Thr

Thr

Val

295

Phe

Ala

Ile

Thr

120

Ser

Ser

Ile

Gly

Asp

200

Arg

Lys

Pro

Tyr

Val

280

Ala

Tyr

Arg

Gly

105

Met

Ile

Ile

Lys

Ser

185

Asn

Ser

Leu

Phe

Ile

265

Ile

Lys

Glu

Arg

Lys

Pro

Lys

Val

Leu

170

Leu

Asp

Val

Ser

Ala

250

Lys

Pro

Lys

Ser

Pro
294

Arg

Lys

Ser

Asp

155

Asp

Glu

Ser

Lys

Met

235

Lys

Asn

Ser

Thr

Leu

315

Ile

Val

Gly

Leu

140

Asn

Asn

Trp

Gln

Ile

220

Val

Lys

Tyr

Gln

Lys

300

Glu

Trp

Pro

Thr

125

Lys

Thr

Val

Asn

Pro

205

Pro

Gly

Lys

Gln

Ala

285

Val

Glu

Val

Phe

110

Leu

Asp

Ile

Pro

Asn

190

Gln

Ser

Phe

Lys

Leu

270

His

Tyr

Cys

Lys

Arg

Ser

Ser

Lys

Ser

175

Phe

Glu

Thr

Pro

Asn

255

Phe

Glu

Pro

Leu

Arg

Asp

Lys

Asn

Phe

160

Ala

Lys

Asn

Asp

Leu

240

Gly

Val

Gln

Gly

Lys

320

His



Leu

Leu

Tyr

Tyr

385

Ile

Asp

Ile

Asn

Glu

465

Ile

Asn

Ser

Thr

Met
545

Asp

Ala

Ile

370

Gln

Val

Thr

Pro

Ile

450

Leu

Val

Lys

Met

Asn

530

Ser

Gly

Leu

355

Lys

Thr

Lys

Pro

Trp

435

Ala

Thr

Lys

Tyr

Val

515

Lys

Ser

Ile

340

Ile

Phe

Glu

Lys

Gly

420

Tyr

Glu

Gly

Tyr

Lys

500

Pro

Asp

Asn

325

Val

Ser

Gly

Tyr

Asn

405

Gly

Leu

Val

Trp

Glu

485

Leu

Glu

Ala

Ala

Pro

Tyr

Ile

Phe

390

Val

Ile

Met

Phe

Phe

470

Leu

Lys

Asn

Asp

Ile
550

Lys

Arg

Asp

375

Lys

Pro

Asp

Leu

His

455

Lys

Gly

Tyr

Lys

Gly

535

Glu

Lys

Phe

360

Pro

Ile

Lys

Ser

Gln

440

Asn

Glu

Cys

Phe

Asn

520

Asp

Glu

Ile

345

Thr

Arg

Glu

Pro

Arg

425

Ile

Val

Leu

Met

Lys

505

Ser

Ile

Asp

330

His

Met

Ser

Arg

Pro

410

Phe

Asp

Glu

Asp

Val

490

Thr

Glu

Asn

Lys

295

His

Gly

Ser

Lys

395

Pro

Lys

Leu

Tyr

Leu

475

Gln

Met

Glu

Met

Gly
555

Thr

Pro

Val

380

Leu

Leu

Phe

Leu

Leu

460

Val

Gly

Leu

Gly

Asp

540

Ile

Met

Trp

365

Glu

Leu

Val

Asp

Ile

445

Asp

Lys

Asn

Phe

Met

525

Ala

Ala

Lys

350

Arg

Tyr

Ser

Phe

Gly

430

Gly

Lys

Ile

Tyr

Val

510

Gly

Gly

Ala

335

Ile

Asn

Ala

Ser

Glu

415

Lys

Glu

Ala

Arg

Glu

495

Lys

Val

Ser

Gly

Ala

Thr

Gln

Pro

400

Ser

Arg

Pro

Asn

Arg

480

Tyr

Glu

Asn

Gln

Asp
560



Asp Phe Asp

Leu Glu Asn

Ser Ile Asp

595

Glu Ser Phe

610

Ile
625

Ala Lys

Lys Gly Phe

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

204
1713
DNA

<400> 204
atggaattca
ttaacccaag
gacgaagatt
tgtaacatgce
ggtctaatag
ttgggtatga
gctggtgcag
ggttccatta
attgaacacg
ggtcaaaaga
atccctggac
gaaactctag
caggaagagt
ccatctgaca

ggtggttcaa

Asn
565

Asp

Glu
580

Glu
Asp Asp
Val

Asp

Leu Asp

Gly

Met

Val

Lys

Pro

Ala Ile

Asp Thr

Asp Asp

600

Thr
615

Ala

Lys Thr

630

Val Asp

645

aatacaatgg
atccaactca
tcaaaaaggc
acttgggtac
gtttgcaatt
gatattctct
aatactatga
tcggtatggc
gagagtataa
ttacaggcaa
aaggtgcttg
gtatgtcttt
gtgacgaaat
ttatgaccaa

ccaatgctgt

Glu

Val Asp

Lactococcus lactis

taaagttgaa
accagccact
tcaagttggt
tttaggttcc
tcataccatt
tgtttcaaga
tgcaatcgtt
tagattgaat
gggtgagaag
catttctgat
tggtggcatg
accatattcc
tggtttggcg
agaggctttc

tttacacatt

Thr Glu

570

Glu

Asp Gln Asn

585

Val Asp Ala

Ser Phe Gln

Ala Glu Thr

635

Leu

tccgttgaac
caggccatgt
attgtgtcaa
aagattaagt
ggtgtttccg
gaagttatcg
gcaattcctg
agaccatcca
ttaaacattg
gaagattatc
tacactgcaa
tcctctaacce
atcaaaaact
gaaaatgcca

atcgcaatgg
296

Pro Asp Asp

Val
590

Leu Lys

Glu
605

Asp Glu

Asp Ile Ile

620

Met Lys Ser

ttaacaaata
attacggtat
tggactggga
cctccgttaa
acggtattgc
ctgattcaat
gttgtgacaa
ttatggttta
tttctgcttt
acggcgttat
acactttagce
cagcagtttc
tgttagaaaa
taactattgt

caaacgctat

Ala
575

Ala

Pro Ala

Glu Gln

Asn Lys

Glu Leu

640

ctccaagact
tggtttcaaa
tggtaatcca
ccagaccgac
aaatggcaaa
cgaaacaaat
aaacatgcca
tggtggtacg
cgaatcactc
ctgtaacgcet
agcagctatc
tcaagagaaa
agatatcaaa
tatggttttg

tggagttgaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



atcacacaag
ccaagtggaa
aagtatctcc
ttagcagaga
cctttgaaaa
caaggtggat
agggtttttg
ggcgatgttg
ttaaagccaa
gatggtagat
gttgaaggtg
aataactcta
caaaaaccta
ccagcgtctg
<210>
<211>

<212>
<213>

205
570
PRT

<400> 205

Met Glu Phe
1

Tyr Ser Lys

Met Tyr Tyr

vVal Gly Ile

Leu Thr

65

Gly

Gly Leu Ile

atgatttcca
agtacatgat
ttaaggaagg
atgttgaaac
acccaatcaa
ccgttgctaa
atggtgaaca
ctgttatcag
cttctgcttt
tttctggcgg
gtcttatcgg
tttccttgaa
ctccaaaagc

aaggttgtgt

Lys Tyr

Thr
20

Leu
Gly Ile
Val Ser
Leu

Gly

Leu
85

Gly

Asn

Thr

Gly

Met

Ser

70

Gln

aaggattagt
ggaagatttg
caaattgcat
ggcattagat
ggctactggt
gattagtggt
acactttatc
aaacattggt
gattggtgcc
tacacatggt
tttagtggaa
agtttccgat
gaccagaggt

tactgacttg

Lactococcus lactis

Gly Lys

Gln Asp

Phe Lys

40

Asp
55

Trp

Ile

Lys

Phe His

gatatcactc
cacaagattg
ggtgactgct
ttggactttg
catctccaaa
aaagagggcyg
gatggtatcg
ccagttggtg
ggtttaggaa
tttgttgttg
gatgacgaca
gaagagattg
gttttagcaa

taa

Val Glu

10

Ser

Pro Thr Gln

25

Asp Glu Asp

Asp Gly Asn

Ser
75

Lys Ser

Thr Ile

90
297

Gly

cagttttagg
gtggtctacc
taaccgttac
attctcaaga
tcttatacgg
agtttttcaa
aatctggtag
gcccaggcat
aatcatgcgc
gtcatattgt
ttatcgaaat
ctaaacgtag

agttcgccaa

Val Glu Leu

Ala Thr

30

Pro

Phe Lys

45

Lys

Pro Asn

60

Cys

Val Asn Gln

Val Ser Asp

cgatttcaaa
agctgttttg
cggaaaaacc
tatcatgcgt
taatctagct
gggtacagcc
attgcatgca
gcctgaaatg
tcttatcacc
tccagaagca
tgatgcagtg
agcaaactac

attgaccaga

Asn
15

Lys

Gln Ala

Ala Gln

Met His

Thr Asp

Gly Ile

95

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1713



Ala

Ile

Ile

Gly

145

Ile

Phe

Tyr

Gly

Met

225

Gln

Lys

Ala

His

Asp

305

Pro

Asn

Ala

Val

130

Met

Glu

Glu

His

Met

210

Ser

Glu

Asp

Ile

Ile

290

Phe

Ser

Gly

Asp

115

Ala

Ala

His

Ser

Gly

195

Tyr

Leu

Glu

Ile

Thr

275

Ile

Gln

Gly

Lys

100

Ser

Ile

Arg

Gly

Leu

180

Val

Thr

Pro

Cys

Lys

260

Ile

Ala

Arg

Lys

Leu

Ile

Pro

Leu

Glu

165

Gly

Ile

Ala

Tyr

Asp

245

Pro

Val

Met

Ile

Tyr

Gly

Glu

Gly

Asn

150

Tyr

Gln

Cys

Asn

Ser

230

Glu

Ser

Met

Ala

Ser

310

Met

Met

Thr

Cys

135

Arg

Lys

Lys

Asn

Thr

215

Ser

Ile

Asp

Val

Asn

295

Asp

Met

Arg

Asn

120

Asp

Pro

Gly

Ile

Ala

200

Leu

Ser

Gly

Ile

Leu

280

Ala

Ile

Glu

Tyr

105

Ala

Lys

Ser

Glu

Thr

185

Ile

Ala

Asn

Leu

Met

265

Gly

Ile

Thr

Asp

Ser

Gly

Asn

Ile

Lys

170

Gly

Pro

Ala

Pro

Ala

250

Thr

Gly

Gly

Pro

Leu
298

Leu

Ala

Met

Met

155

Leu

Asn

Gly

Ala

Ala

235

Ile

Lys

Ser

Val

Val

315

His

Val

Glu

Pro

140

Val

Asn

Ile

Gln

Ile

220

Val

Lys

Glu

Thr

Glu

300

Leu

Lys

Ser

Tyr

125

Gly

Tyr

Ile

Ser

Gly

205

Glu

Ser

Asn

Ala

Asn

285

Ile

Gly

Ile

Arg

110

Tyr

Ser

Gly

Val

Asp

190

Ala

Thr

Gln

Leu

Phe

270

Ala

Thr

Asp

Gly

Glu

Asp

Ile

Gly

Ser

175

Glu

Cys

Leu

Glu

Leu

255

Glu

Val

Gln

Phe

Gly

Val

Ala

Ile

Thr

160

Ala

Asp

Gly

Gly

Lys

240

Glu

Asn

Leu

Asp

Lys

320

Leu



Pro

Cys

Leu

Pro

385

Gln

Lys

Ile

Ile

Ser

465

Asp

Val

Asp

Ser

Pro
545

Ala

Leu

Asp

370

Ile

Gly

Gly

Glu

Gly

450

Ala

Gly

Pro

Ile

Asp

530

Lys

Val

Thr

355

Leu

Lys

Gly

Thr

Ser

435

Pro

Leu

Arg

Glu

Ile

515

Glu

Ala

Leu

340

Val

Asp

Ala

Ser

Ala

420

Gly

Val

Ile

Phe

Ala

500

Glu

Glu

Thr

325

Lys

Thr

Phe

Thr

Val

405

Arg

Arg

Gly

Gly

Ser

485

Val

Ile

Ile

Arg

Tyr

Gly

Asp

Gly

390

Ala

Val

Leu

Gly

Ala

470

Gly

Glu

Asp

Ala

Gly
550

Leu

Lys

Ser

375

His

Lys

Phe

His

Pro

455

Gly

Gly

Ala

Lys
535

Val

Leu

Thr

360

Gln

Leu

Ile

Asp

Ala

440

Gly

Leu

Thr

Gly

Val

520

Arg

Leu

Lys

345

Leu

Asp

Gln

Ser

Gly

425

Gly

Met

Gly

His

Leu

505

Asn

Arg

Ala

330

Glu

Ala

Ile

Ile

Gly

410

Glu

Asp

Pro

Lys

Gly

490

Ile

Asn

Ala

Lys

299

Gly

Glu

Met

Leu

395

Lys

Gln

Val

Glu

Ser

475

Phe

Gly

Ser

Asn

Phe
555

Lys

Asn

Arg

380

Tyr

Glu

His

Ala

Met

460

Cys

Val

Leu

Ile

Tyr

540

Ala

Leu

Val

365

Pro

Gly

Gly

Phe

Val

445

Leu

Ala

Val

Val

Ser

525

Gln

Lys

His

350

Glu

Leu

Asn

Glu

Ile

430

Ile

Lys

Leu

Gly

Glu

510

Leu

Lys

Leu

335

Gly

Thr

Lys

Leu

Phe

415

Asp

Arg

Pro

Ile

His

495

Asp

Lys

Pro

Thr

Asp

Ala

Asn

Ala

400

Phe

Gly

Asn

Thr

Thr

480

Ile

Asp

Val

Thr

Arg
560



Pro Ala Ser Glu Gly Cys Val Thr Asp Leu

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

206
DNA
<400> 206
atggagttta
ctaactcaag
gatgaggatt
tgtaacatgce
ggtctaattg
cttggcatga
gctggtgetg
ggttcaatta
atagaacatg
ggccaaaaga
attcctggcecce
gaaacattag
caggaagagt
ccttccgaca
ggtggctcta
atcacacaag
ccatctggca
aagtatttgt
ttggcagaaa
ccattgaaaa
caaggtggtt
agagtttttg
ggcgatgtgg
ctaaagccta

gatggtagat

1713

565

agtacaacgg
atccaactca
tcaaaaaggc
atctaggaac
gactacaatt
gatactcttt
aatactacga
tcggtatggc
gtgaatacaa
ttacaggtaa
aaggtgcttg
gcatgtcatt
gtgatgaaat
taatgactaa
ccaacgcagt
atgattttca
agtatatgat
tgaaagaggg
atgtagaaac
accctatcaa
ctgtcgctaa
atggtgaaca
ctgtaattag
cttccgcact

tctccggtgg

Lactococcus lactis

caaagtcgaa
accagctact
acaagtcggt
acttggtagc
ccataccatc
agtgagcaga
cgcaatcgtg
acgtttgaac
aggtgaaaag
catttctgat
tggtggaatg
gccttacage
cggtttagca
ggaagctttt
tttacacatc
acgtatctcc
ggaggatcta
taaattgcat
tgctttggat
ggctactggt
gattagtggt
acactttatc
aaacattgga
aattggagct

cacacatggt

570

tctgttgaat
caagcaatgt
attgtaagca
aagataaagt
ggtgtttccyg
gaagttattg
gcaattccag
agaccatcaa
ttgaacattg
gaagattatc
tacacagcta
tcttccaacc
atcaaaaact
gaaaatgcta
attgcaatgg
gatatcacac
cacaagattg
ggtgattgtt
ttggatttcg
cacttacaaa
aaggaaggag
gatggcatag
ccagttggcg
ggtcttggta

tttgtagttg
300

tgaacaaata
attatggtat
tggattggga
ccagtgtgaa
atggaattgc
cagattccat
gatgcgacaa
ttatggttta
tttctgcatt
atggagtcat
acacattagc
cagctgtatc
tattagaaaa
tcacaatagt
caaatgcaat
ctgtcctagg
gaggacttcc
taaccgtcac
atagtcaaga
tcttatacgg
agtttttcaa
aaagtggtag
gacctggtat
aatcatgtgc

gccatatcgt

ctctaagact
tggcttcaag
tggaaatcca
ccaaactgat
aaacggtaag
tgagacaaat
aaacatgcct
cggaggtaca
tgagtctttg
atgcaatgca
tgctgcaatc
ccaggaaaaa
ggacattaag
gatggtcctt
aggagttgaa
cgatttcaaa
tgcagtctta
tggcaagacc
tatcatgagg
caatctagca
gggtacagca
attgcatgca
gcctgaaatg
tttaatcacc

accagaagct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



gttgaaggag gtcttatagg cttagtagaa gatgatgaca taatcgaaat agacgcagtg 1560

aacaatagca tctcactaaa agtttctgat gaggaaatag caaagagaag ggctaattac 1620
cagaagccaa ctccaaaggc aaccagaggt gttctagcta agtttgctaa gttaactaga 1680
cctgctagcg aaggatgtgt tacagactta tga 1713
<210> 207
<211> 570
<212> PRT

<213> Lactococcus lactis
<400> 207
Met Glu Phe Lys Tyr Asn Gly Lys Val Glu Ser Val Glu Leu Asn Lys

1 5 10 15

Tyr Ser Lys Thr Leu Thr Gln Asp Pro Thr Gln Pro Ala Thr Gln Ala
20 25 30

Met Tyr Tyr Gly Ile Gly Phe Lys Asp Glu Asp Phe Lys Lys Ala Gln
35 40 45

Val Gly Ile Val Ser Met Asp Trp Asp Gly Asn Pro Cys Asn Met His
50 55 60

Leu Gly Thr Leu Gly Ser Lys Ile Lys Ser Ser Val Asn Gln Thr Asp
65 70 75 80

Gly Leu Ile Gly Leu Gln Phe His Thr Ile Gly Val Ser Asp Gly Ile
85 90 95

Ala Asn Gly Lys Leu Gly Met Arg Tyr Ser Leu Val Ser Arg Glu Val
100 105 110

Ile Ala Asp Ser Ile Glu Thr Asn Ala Gly Ala Glu Tyr Tyr Asp Ala
115 120 125

Ile Val Ala Ile Pro Gly Cys Asp Lys Asn Met Pro Gly Ser Ile Ile
130 135 140

Gly Met Ala Arg Leu Asn Arg Pro Ser Ile Met Val Tyr Gly Gly Thr
145 150 155 160

Ile Glu His Gly Glu Tyr Lys Gly Glu Lys Leu Asn Ile Val Ser Ala
165 170 175

301



Phe

Tyr

Gly

Met

225

Gln

Lys

Ala

His

Asp

305

Pro

Pro

Cys

Leu

Pro

385

Gln

Glu

His

Met

210

Ser

Glu

Asp

Ile

Ile

290

Phe

Ser

Ala

Leu

Asp

370

Ile

Gly

Ser

Gly

195

Tyr

Leu

Glu

Ile

Thr

275

Ile

Gln

Gly

Val

Thr

355

Leu

Lys

Gly

Leu

180

Val

Thr

Pro

Cys

Lys

260

Ile

Ala

Arg

Lys

Leu

340

Val

Asp

Ala

Ser

Gly

Ile

Ala

Tyr

Asp

245

Pro

Val

Met

Ile

Tyr

325

Lys

Thr

Phe

Thr

Val

Gln

Cys

Asn

Ser

230

Glu

Ser

Met

Ala

Ser

310

Met

Tyr

Gly

Asp

Gly

390

Ala

Lys

Asn

Thr

215

Ser

Ile

Asp

Val

Asn

295

Asp

Met

Leu

Lys

Ser

375

His

Lys

Ile

Ala

200

Leu

Ser

Gly

Ile

Leu

280

Ala

Ile

Glu

Leu

Thr

360

Gln

Leu

Ile

Thr

185

Ile

Ala

Asn

Leu

Met

265

Gly

Ile

Thr

Asp

Lys

345

Leu

Asp

Gln

Ser

Gly

Pro

Ala

Pro

Ala

250

Thr

Gly

Gly

Pro

Leu

330

Glu

Ala

Ile

Ile

Gly
302

Asn

Gly

Ala

Ala

235

Ile

Lys

Ser

Val

Val

315

His

Gly

Glu

Met

Leu

395

Lys

Ile

Gln

Ile

220

Val

Lys

Glu

Thr

Glu

300

Leu

Lys

Lys

Asn

Arg

380

Tyr

Glu

Ser

Gly

205

Glu

Ser

Asn

Ala

Asn

285

Ile

Gly

Ile

Leu

Val

365

Pro

Gly

Gly

Asp

190

Ala

Thr

Gln

Leu

Phe

270

Ala

Thr

Asp

Gly

His

350

Glu

Leu

Asn

Glu

Glu

Cys

Leu

Glu

Leu

255

Glu

Val

Gln

Phe

Gly

335

Gly

Thr

Lys

Leu

Phe

Asp

Gly

Gly

Lys

240

Glu

Asn

Leu

Asp

Lys

320

Leu

Asp

Ala

Asn

Ala

400

Phe



Lys Gly Thr

Ile Glu Ser

435

Ile Gly

450

Pro

Ser Ala Leu

465

Asp Gly Arg

Val Pro Glu

Ile Ile

515

Asp

Ser Asp Glu

530

Pro Ala

545

Lys

Pro Ala Ser

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

208
2073
DNA

<400> 208
atggaaggct
cattcatcct
aatgagggtc
ctgaatctca

ccgacggaaa

405

Ala
420

Arg
Gly Arg
Val

Gly

Ile Gly

Val

Leu

Gly

Ala

Phe Asp

Ala
440

His

Pro
455

Gly

Gly Leu

470

Phe Ser

485

Ala
500

Val
Glu Ile
Glu

Ile

Thr Arg

Gly

Glu

Asp

Ala

Gly

Gly Thr

Gly Gly

Ala Val

520

Lys
535

Arg

Val Leu

550

Glu Gly

565

tcaatccggce
cctttgtata
gtgcaagtgc
aaagcacaca

ctattgggca

Cys

Val Thr

Saccharomyces cerevisiae

tgacatagaa
tgctctaccc
aagtggaaat
ttccctcaat

tattcatcat

Gly

425

Gly

Met

Gly

His

Leu

505

Asn

Arg

Ala

Asp

410

Glu Gln

Asp Val
Glu

Pro

Ser
475

Lys

Gly Phe

490

Ile Gly

Asn Ser

Ala Asn

Phe
555

Lys

Leu
570

catgcgtcac
aaaagtgcta
ccagccgcag
attgatcagc
gtggaaaagc

303

His Phe

Ala Val

445

Met
460

Leu

Cys Ala

Val Val

Leu Val

Ile Ser

525

Tyr Gln

540

Ala Lys

cgattaattc
gtgaatatgt
tgccgtctcc
atgttcatac

tgaatcaaaa

Ile

430

Ile

Lys

Leu

Gly

Glu

510

Leu

Lys

Leu

415

Asp Gly

Arg Asn

Pro Thr

Ile Thr

480

His Ile

495

Asp Asp

Lys Val

Pro Thr

Thr Arg

560

atctgacagc
agtcaaccat
cataatgaca
ctcaacatcg

caatttgatt

60

120

180

240

300



catctggatc
attttttatc
ttcaagtgta
aaaggacagg
agtccttcta
ataaagccaa
gctacttatt
catcagctaa
aaggataatg
aatttgccca
agtttcaatg
gtatcgtcca
aataacaccg
aaagacacac
cgtaagaccg
gatgatcctt
actgtaacaa
catagcgggt
ctcttctctc
gttcattctc
ccagtccatc
gctaatagtt
gctaaccaca
aacgtttctg
acaaaaatct
atagattttc
catcaatatg
cacgacggcc

tcgctagaaa

ggcgagttga

cagtacccaa
ctcaaggaat
aagctgctaa
accacgaaga
atgccacagt
agaaaaaaag
cgttaaagag
agtttaaccc
acgtagatgc
ttccaacagce
tcgtattgcece
tatcccttga
gtagtatcaa
tcttaaaaag
gtacgccaac
tcaatttgaa
atttgaacga
ctacccatcc
cattaactac
catatttgaa
atgacccaaa
cccaagaaca
ataacatcgg
atctgggcaa
tcgacgaatt
aacatgttga
gtccgcaaca
ataaccacga
taatgggaaa

agtatgtgaa

ctttgaagat
agaacttgtg
aaggggaagyg
cgagaaatcc
aaccaatggg
atgtgtatcg
gaaaagatgg
tgattccgaa
aatcaagaaa
tacaatcccc
cactaacagt
ttcatcgaat
taccaataac
aaccaccatg
atcttcgcaa
tgaaatcttg
aattgacttt
aagacaagtc
aaacacgaat
ctcagaggca
tgaaacacat
taatgagtat
cgttccaaac
ctcactttta
gaaatttgta
ccatcgtcat
gcagccaccg
acagcaccaa
cacattattg

gccagaagat

aagtccgata
atagaaaggt
aacgcgagaa
aagatcaatg
cctcaaacat
aggtttaata
agcattgttg
gagtacaaaa
ttcgacgaat
tgtgattgtg
aatgttactt
gcatctaaaa
gtaaggaaac
cagaactttc
cactcatcta
ccactgccgg
acgaacattt
ttcgaccaat
aatgaatttg
gatttcagcc
caggaaaacc
attctacaat
aacaattcac
agacaagaag
caaaatggcc
ctcagctcta
cagcaattgc
acagtacaaa
gaagagttca

tag
304

ttaagccttg
cggacgcatt
ggaaaagaaa
atgacgaatt
cgcccgatca
actgtccgtt
taatggacaa
aattcaaaga
tggaatacag
gtttaacaaa
catcagcatc
ggccatgctt
cgaaaagcca
tcacaactaa
cagcattttc
catccgattt
ttaccaaatc
tggacgattg
aaggagagtc
aaattcttag
aggatattat
atttgacgca
attcgctaaa
ctttagttgg
cacacggttc
atgaacctca
aatatcacca
aggatatgca

aagacattaa

gttgcaaaag
taaagttgtc
agataagccc
agaatatgcg
aacatcctcc
tagagtacga
taaccattca
aaaattaaga
aactttggcc
tgaaatacaa
ctcttcaact
accctctgta
gtgtaagaat
atcaaggctg
aggatatatt
caagctaaac
gccgcatcca
ttcctctata
agatgatttt
tagtgctccc
tgatagattt
ctccgatgcect
tactcagcat
cagctcttca
tcaacatcct
agtacgatca
aaatcagccc
aacgcatgaa

aatggtgaac

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2073



<210> 209

<211> 690
<212> PRT
<213>

<400> 209
Met Glu Gly
1

Ser Ser Asp

Ala Ser Glu
35

Gly Asn Pro
50

Ser Thr His
65

Pro Thr Glu

Asn Asn Leu

Asp Ile Lys
115

Leu Val Ile
130

Ala Ala Lys
145

Lys Gly Gln

Leu Glu Tyr

Thr Ser Pro
195

Phe

Ser

20

Tyr

Ala

Ser

Thr

Ile

100

Pro

Glu

Arg

Asp

Ala

180

Asp

Asn

His

Val

Ala

Leu

Ile

85

His

Trp

Arg

Gly

His

165

Ser

Gln

Pro

Ser

Val

Val

Asn

70

Gly

Leu

Leu

Ser

Arg

150

Glu

Pro

Thr

Ala

Ser

Asn

Pro

55

Ile

His

Asp

Gln

Asp

135

Asn

Asp

Ser

Ser

Saccharomyces cerevisiae

Asp

Ser

His

40

Ser

Asp

Ile

Pro

Lys

120

Ala

Ala

Glu

Asn

Ser
200

Ile

Phe

25

Asn

Pro

Gln

His

Val

105

Ile

Phe

Arg

Lys

Ala

185

Ile

Glu

10

Val

Glu

Ile

His

His

90

Pro

Phe

Lys

Arg

Ser

170

Thr

Lys

305

His

Tyr

Gly

Met

Val

75

Val

Asn

Tyr

Val

Lys

155

Lys

Val

Pro

Ala

Ala

Arg

Thr

60

His

Glu

Phe

Pro

Val

140

Arg

Ile

Thr

Lys

Ser

Leu

Ala

45

Leu

Thr

Lys

Glu

Gln

125

Phe

Lys

Asn

Asn

Lys
205

Pro

Pro

30

Ser

Asn

Ser

Leu

Asp

110

Gly

Lys

Asp

Asp

Gly

190

Lys

Ile

15

Lys

Ala

Leu

Thr

Asn

95

Lys

Ile

Cys

Lys

Asp

175

Pro

Arg

Asn

Ser

Ser

Lys

Ser

80

Gln

Ser

Glu

Lys

Pro

160

Glu

Gln

Cys



Val

Leu

225

His

Glu

Glu

Ile

Val

305

Val

Leu

Lys

Thr

Thr

385

Asp

Phe

Ile

Ser

210

Lys

Gln

Lys

Leu

Pro

290

Leu

Ser

Pro

Pro

Met

370

Pro

Asp

Lys

Phe

Arg

Arg

Leu

Leu

Glu

275

Cys

Pro

Ser

Ser

Lys

355

Gln

Thr

Pro

Leu

Thr

Phe

Lys

Lys

Arg

260

Tyr

Asp

Thr

Ile

Val

340

Ser

Asn

Ser

Phe

Asn

420

Lys

Asn

Arg

Phe

245

Lys

Arg

Cys

Asn

Ser

325

Asn

Gln

Phe

Ser

Asn

405

Thr

Ser

Asn

Trp

230

Asn

Asp

Thr

Gly

Ser

310

Leu

Asn

Cys

Leu

Gln

390

Leu

Val

Pro

Cys

215

Ser

Pro

Asn

Leu

Leu

295

Asn

Asp

Thr

Lys

Thr

375

His

Asn

Thr

His

Pro

Ile

Asp

Asp

Ala

280

Thr

Val

Ser

Gly

Asn

360

Thr

Ser

Glu

Asn

Pro

Phe

Val

Ser

Val

265

Asn

Asn

Thr

Ser

Ser

345

Lys

Lys

Ser

Ile

Leu

425

His

Arg

Val

Glu

250

Asp

Leu

Glu

Ser

Asn

330

Ile

Asp

Ser

Thr

Leu

410

Asn

Ser
306

Val

Met

235

Glu

Ala

Pro

Ile

Ser

315

Ala

Asn

Thr

Arg

Ala

395

Pro

Glu

Gly

Arg

220

Asp

Tyr

Ile

Ile

Gln

300

Ala

Ser

Thr

Leu

Leu

380

Phe

Leu

Ile

Ser

Ala

Asn

Lys

Lys

Pro

285

Ser

Ser

Lys

Asn

Leu

365

Arg

Ser

Pro

Asp

Thr

Thr

Asn

Lys

Lys

270

Thr

Phe

Ser

Arg

Asn

350

Lys

Lys

Gly

Ala

Phe

430

His

Tyr

His

Phe

255

Phe

Ala

Asn

Ser

Pro

335

Val

Arg

Thr

Tyr

Ser

415

Thr

Pro

Ser

Ser

240

Lys

Asp

Thr

Val

Thr

320

Cys

Arg

Thr

Gly

Ile

400

Asp

Asn

Arg



Gln

Leu

465

Val

Ser

Asn

Glu

Asn

545

Asn

Gly

Gly

Arg

Pro

625

His

Gln

Val

450

Thr

His

Ser

Gln

Tyr

530

Ile

Val

Ser

Pro

His

610

Gln

Asp

Thr

435

Phe

Thr

Ser

Ala

Asp

515

Ile

Gly

Ser

Ser

His

595

Leu

Gln

Gly

His

Asp

Asn

Pro

Pro

500

Ile

Leu

Val

Asp

Ser

580

Gly

Ser

Gln

His

Glu
660

Gln

Thr

Tyr

485

Pro

Ile

Gln

Pro

Leu

565

Thr

Ser

Ser

Pro

Asn

645

Ser

Leu

Asn

470

Leu

Val

Asp

Tyr

Asn

550

Gly

Lys

Gln

Asn

Pro

630

His

Leu

Asp

455

Asn

Asn

His

Arg

Leu

535

Asn

Asn

Ile

His

Glu

615

Gln

Glu

Glu

440

Asp

Glu

Ser

His

Phe

520

Thr

Asn

Ser

Phe

Pro

600

Pro

Gln

Gln

Ile

Cys

Phe

Glu

Asp

505

Ala

His

Ser

Leu

Asp

585

Ile

Gln

Leu

His

Met
665

Ser

Glu

Ala

490

Pro

Asn

Ser

His

Leu

570

Glu

Asp

Val

Gln

Gln

650

Gly

307

Ser

Gly

475

Asp

Asn

Ser

Asp

Ser

555

Arg

Leu

Phe

Arg

Tyr

635

Thr

Asn

Ile

460

Glu

Phe

Glu

Ser

Ala

540

Leu

Gln

Lys

Gln

Ser

620

His

Val

Thr

445

Leu

Ser

Ser

Thr

Gln

525

Ala

Asn

Glu

Phe

His

605

His

Gln

Gln

Leu

Phe

Asp

Gln

His

510

Glu

Asn

Thr

Ala

Val

590

Val

Gln

Asn

Lys

Leu
670

Ser

Asp

Ile

495

Gln

His

His

Gln

Leu

575

Gln

Asp

Tyr

Gln

Asp

655

Glu

Pro

Phe

480

Leu

Glu

Asn

Asn

His

560

Val

Asn

His

Gly

Pro

640

Met

Glu



Phe Lys Asp Ile Lys Met Val Asn Gly Glu Leu Lys Tyr Val Lys Pro

675

Glu Asp
690

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

210
DNA
<400> 210
atggaaggct
cattcatcct
aatgagggtc
ctgaatctca
ccgacggaaa
catctggatc
attttttatc
ttcaagtgta
aaaggacagg
agtccttcta
ataaagccaa
gctacttatt
catcagctaa
aaggataatg
aatttgccca
agtttcaatg
gtatcgtcca
aataacaccg
aaagacacac
cgtaagaccg
gatgatcctt
actgtaacaa

catagcgggt

2073

tcaatccggce
cctttgtata
gtgcaagtgc
aaagcacaca
ctattgggca
cagtacccaa
ctcaaggaat
aagctgctaa
accacgaaga
atgccacagt
agaaaaaaag
cgttaaagag
agtttaaccc
acgtagatgc
ttccaacagc
tcgtattgcc
tatcccttga
gtagtatcaa
tcttaaaaag
gtacgccaac
tcaatttgaa
atttgaacga

ctacccatcc

680

Saccharomyces cerevisiae

tcacatagaa
tgctctaccce
aagtggaaat
ttccctcaat
tattcatcat
ctttgaagat
agaacttgtg
aaggggaagyg
cgagaaatcc
aaccaatggg
atgtgtatcg
gaaaagatgg
tgattccgaa
aatcaagaaa
tacaatcccc
cactaacagt
ttcatcgaat
taccaataac
aaccaccatg
atcttcgcaa
tgaaatcttg
aattgacttt

aagacaagtc

catgcgtcac
aaaagtgcta
ccagccgcag
agtgatcagc
gtggaaaagc
aagtccgata
atagaaaggt
aacgcgagaa
aagatcaatg
cctcaaacat
aggtttaata
agcattgttg
gagtacaaaa
ttcgacgaat
tgtgattgtg
aatgttactt
gcatctaaaa
gtaaggaaac
cagaactttc
cactcatcta
ccactgccgg
acgaacattt

ttcgaccaat
308

685

cgattaattc
gtgaatatgt
tgccgtctece
atgttcatac
tgaatcaaaa
ttaagccttg
cggacacatt
ggaaaagaaa
atgacgaatt
cgcccgatca
actgtccatt
taatgaacaa
aattcaaaga
tggaatacag
gtttaacaaa
catcagcatc
ggccatgctt
cgaaaagcca
tcacaactaa
cagcattttc
catccgattt
ttaccaaatc

tggacgattg

atctgacagc
agtcaaccat
cataatgaca
ctcaacatcg
caatttgatt
gttgcaaaag
taaagttgtc
agataagccc
agaatatgcg
aacatcctcc
tagagtacga
taaccattca
aaaattaaga
aactttggcc
tgaaatacaa
ctcttcaact
accctctgta
gtgtaagaat
atcaaggctg
aggatatatt
caagctaaac
gccgcatcca

ttcctctata

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



ctcttctctc
gttcattctc
ccagtccatc
gctaatagtt
gctaaccaca
aacgtttctg
acaaaaatct
atagattttc
catcaatatg
cacgacggcc

tcgctagaaa

ggcgagttga

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

211
690
PRT

<400> 211

cattaactac
catatttgaa
atgacccaaa
cccaagaaca
ataacatcgg
atctgggcaa
tcgacgaatt
aacatgttga
gtccgcaaca
ataaccacga
taatgggaaa

agtatgtgaa

aaacacgaat
ctcagaggca
tgaaacacat
taatgagtat
cgttccaaac
cccactttta
gaaatttgta
ccatcgtcat
gcagccaccg
acagcaccaa
cacattattg

gccagaagat

Saccharomyces cerevisiae

aatgaatttg
gatttcagcc
caggaaaacc
attctacaat
aacaattcac
agacaagaag
caaaatggcc
ctcagctcta
cagcaattgc
acagtacaaa
gaagagttca

tag

aaggagagtc
aaattcttag
aggatattat
atttgacgca
attcgctaaa
ctttagttgg
cacacggttc
atgaacctca
aatatcacca
aggatatgca

aagacattaa

agatgatttt
tagtgctccc
tgatagattt
cttcgatgcet
tactcagcat
cagctcttca
tcaacatcct
agtacgatca
aaatcagccc
aacgcatgaa

aatggtgaac

Met Glu Gly

1

Ser

Ala

Gly

Ser

65

Pro

Asn

Ser

Ser

Asn

50

Thr

Thr

Asn

Asp

Glu

35

Pro

His

Glu

Leu

Phe

Ser

20

Tyr

Ala

Ser

Thr

Ile
100

Asn

His

Val

Ala

Leu

Ile

85

His

Pro

Ser

Val

Val

Asn

70

Gly

Leu

Ala

Ser

Asn

Pro

55

Ser

His

Asp

His

Ser

His

40

Ser

Asp

Ile

Pro

Ile

Phe

25

Asn

Pro

Gln

His

Val
105

Glu
10

Val

Glu

Ile

His

His

90

Pro

309

His

Tyr

Gly

Met

Val

75

Val

Asn

Ala

Ala

Arg

Thr

60

His

Glu

Phe

Ser

Leu

Ala

45

Leu

Thr

Lys

Glu

Pro

Pro

30

Ser

Asn

Ser

Leu

Asp
110

Ile

15

Lys

Ala

Leu

Thr

Asn
95

Lys

Asn

Ser

Ser

Lys

Ser

80

Gln

Ser

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2073



Asp

Leu

Ala

145

Lys

Leu

Thr

Val

Leu

225

His

Glu

Glu

Ile

Val

305

Val

Leu

Ile

Val

130

Ala

Gly

Glu

Ser

Ser

210

Lys

Gln

Lys

Leu

Pro

290

Leu

Ser

Pro

Lys

115

Ile

Lys

Gln

Tyr

Pro

195

Arg

Arg

Leu

Leu

Glu

275

Cys

Pro

Ser

Ser

Pro

Glu

Arg

Asp

Ala

180

Asp

Phe

Lys

Lys

Arg

260

Tyr

Asp

Thr

Ile

Val

Trp

Arg

Gly

His

165

Ser

Gln

Asn

Arg

Phe

245

Lys

Arg

Cys

Asn

Ser

325

Asn

Leu

Ser

Arg

150

Glu

Pro

Thr

Asn

Trp

230

Asn

Asp

Thr

Gly

Ser

310

Leu

Asn

Gln

Asp

135

Asn

Asp

Ser

Ser

Cys

215

Ser

Pro

Asn

Leu

Leu

295

Asn

Asp

Thr

Lys

120

Thr

Ala

Glu

Asn

Ser

200

Pro

Ile

Asp

Asp

Ala

280

Thr

Val

Ser

Gly

Ile

Phe

Arg

Lys

Ala

185

Ile

Phe

Val

Ser

Val

265

Asn

Asn

Thr

Ser

Ser

Phe

Lys

Arg

Ser

170

Thr

Lys

Arg

Val

Glu

250

Asp

Leu

Glu

Ser

Asn

330

Ile
310

Tyr

Val

Lys

155

Lys

Val

Pro

Val

Met

235

Glu

Ala

Pro

Ile

Ser

315

Ala

Asn

Pro

Val

140

Arg

Ile

Thr

Lys

Arg

220

Asn

Tyr

Ile

Ile

Gln

300

Ala

Ser

Thr

Gln

125

Phe

Lys

Asn

Asn

Lys

205

Ala

Asn

Lys

Lys

Pro

285

Ser

Ser

Lys

Asn

Gly

Lys

Asp

Asp

Gly

190

Lys

Thr

Asn

Lys

Lys

270

Thr

Phe

Ser

Arg

Asn

Ile

Cys

Lys

Asp

175

Pro

Arg

Tyr

His

Phe

255

Phe

Ala

Asn

Ser

Pro

335

Val

Glu

Lys

Pro

160

Glu

Gln

Cys

Ser

Ser

240

Lys

Asp

Thr

Val

Thr

320

Cys

Arg



Lys

Thr

Thr

385

Asp

Phe

Ile

Gln

Leu

465

Val

Ser

Asn

Glu

Asn

545

Asn

Pro

Met

370

Pro

Asp

Lys

Phe

Val

450

Thr

His

Ser

Gln

Tyr

530

Ile

Val

Lys

355

Gln

Thr

Pro

Leu

Thr

435

Phe

Thr

Ser

Ala

Asp

515

Ile

Gly

Ser

340

Ser

Asn

Ser

Phe

Asn

420

Lys

Asp

Asn

Pro

Pro

500

Ile

Leu

Val

Asp

Gln

Phe

Ser

Asn

405

Thr

Ser

Gln

Thr

Tyr

485

Pro

Ile

Gln

Pro

Leu
565

Cys

Leu

Gln

390

Leu

Val

Pro

Leu

Asn

470

Leu

Val

Asp

Tyr

Asn

550

Gly

Lys

Thr

375

His

Asn

Thr

His

Asp

455

Asn

Asn

His

Arg

Leu

535

Asn

Asn

Asn

360

Thr

Ser

Glu

Asn

Pro

440

Asp

Glu

Ser

His

Phe

520

Thr

Asn

Pro

345

Lys

Lys

Ser

Ile

Leu

425

His

Cys

Phe

Glu

Asp

505

Ala

His

Ser

Leu

Asp

Ser

Thr

Leu

410

Asn

Ser

Ser

Glu

Ala

490

Pro

Asn

Phe

His

Leu
570

311

Thr

Arg

Ala

395

Pro

Glu

Gly

Ser

Gly

475

Asp

Asn

Ser

Asp

Ser

555

Arg

Leu

Leu

380

Phe

Leu

Ile

Ser

Ile

460

Glu

Phe

Glu

Ser

Ala

540

Leu

Gln

Leu

365

Arg

Ser

Pro

Asp

Thr

445

Leu

Ser

Ser

Thr

Gln

525

Ala

Asn

Glu

350

Lys

Lys

Gly

Ala

Phe

430

His

Phe

Asp

Gln

His

510

Glu

Asn

Thr

Ala

Arg

Thr

Tyr

Ser

415

Thr

Pro

Ser

Asp

Ile

495

Gln

His

His

Gln

Leu
575

Thr

Gly

Ile

400

Asp

Asn

Arg

Pro

Phe

480

Leu

Glu

Asn

Asn

His

560

Val



Gly Ser Ser

His
595

Gly Pro

His Leu

610

Arg

Pro Gln Gln

625

His Asp Gly

Gln Thr His

Phe Lys Asp

675

Glu Asp

690

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

212
2073
DNA

<400> 212
atggaaggct
cattcatcct
aatgagggtc
ctgaatctca
ccgacggaaa
catctggatc
attttttatc
ttcaagtgta
aaaggacagg
agtccttcta

ataaagccaa

Ser Thr

580

Gly Ser

Ser

Ser

Gln Pro

Lys

Gln

Asn

Pro

Ile Phe

Pro
600

His

Glu
615

Pro

Gln Gln

630

Asn
645

His

Glu
660

Ser

Ile Lys

tcaatccggce
cctttgtata
gtgcaagtgc
aaagcacaca
ctattgggca
cagtacccaa
ctcaaggaat
aagctgctaa
accacgaaga
atgccacagt

agaaaaaaag

His

Leu

Met

Glu Gln

Glu Ile

Val Asn

680

Saccharomyces cerevisiae

tcacatagaa
tgctctaccc
aagtggaaat
ttccctcaat
tattcatcat
ctttgaagat
agaacttgtg
aaggggaagyg
cgagaaatcc
aaccaatggg

atgtgtatcg

Asp

585

Ile

Gln

Leu

His

Met

665

Gly

Glu Leu

Asp Phe

Val Arg

Gln Tyr

635

Gln
650

Thr

Gly Asn

Glu Leu

catgcgtcac
aaaagtgcta
ccagccgcag
agtgatcagc
gtggaaaagc
aagtccgata
atagaaaggt
aacgcgagaa
aagatcaatg
cctcaaacat

aggtttaata
312

Lys Phe

His
605

Gln

Ser His

620

His Gln

Val Gln

Thr Leu

Lys Tyr

685

cgattaattc
gtgaatatgt
tgccgtctcc
atgttcatac
tgaatcaaaa
ttaagccttg
cggacacatt
ggaaaagaaa
atgacgaatt
cgcccgatca

actgtccgtt

Val

590

Val

Gln

Asn

Lys

Leu

670

Val

Gln Asn

Asp His

Tyr Gly

Gln Pro

640

Asp Met

655

Glu Glu

Lys Pro

atctgacagc
agtcaaccat
cataatgaca
ctcaacatcg
caatttgatt
gttgcaaaag
taaagttgtc
agataagccc
agaatatgcg
aacatcctcc

tagagtacga

60

120

180

240

300

360

420

480

540

600

660



gctacttatt
catcagctaa
aaggataatg
aatttgccca
agtttcaatg
gtatcgtcca
aataacaccg
aaagacacac
cgtaagaccg
gatgatcctt
actgtaacaa
catagcgggt
ctcttctctc
gttcattctc
ccagtccatc
gctaatagtt
gctaaccaca
aacgtttctg
acaaaaatct
atagattttc
catcaatatg
cacgacggcc

tcgctagaaa

ggcgagttga

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

213
690
PRT

<400> 213

cgttaaagag
agtttaaccc
acgtagatgc
ttccaacagce
tcgtattgcece
tatcccttga
gtagtatcaa
tcttaaaaag
gtacgccaac
tcaatttgaa
atttgaacga
ctacccatcc
cattaactac
catatttgaa
atgacccaaa
cccaagaaca
ataacatcgg
atctgggcaa
tcgacgaatt
aacatgttga
gtccgcaaca
ataaccacga
taatgggaaa

agtatgtgaa

gaaaagatgg
tgattccgaa
aatcaagaaa
tacaatcccc
cactaacagt
ttcatcgaat
taccaataac
aaccaccatg
atcttcgcaa
tgaaatcttg
aattgacttt
aagacaagtc
aaacacgaat
ctcagaggca
tgaaacacat
taatgagtat
cgttccaaac
cccactttta
gaaatttgta
ccatcgtcat
gcagccaccg
acagcaccaa
cacattattg

gccagaagat

Saccharomyces cerevisiae

agcattgttg
gagtacaaaa
ttcgacgaat
tgtgattgtg
aatgttactt
gcatctaaaa
gtaaggaaac
cagaactttc
cactcatcta
ccactgccgg
acgaacattt
ttcgaccaat
aatgaatttg
gatttcagcc
caggaaaacc
attctacaat
aacaattcac
agacaagaag
caaaatggcc
ctcagctcta
cagcaattgc
acagtacaaa
gaagagttca

tag

taatgaacaa
aattcaaaga
tggaatacag
gtttaacaaa
catcagcatc
ggccatgcectt
cgaaaagcca
tcacaactaa
cagcattttc
catccgattt
ttaccaaatc
tggacgattg
aaggagagtc
aaattcttag
aggatattat
atttgacgca
attcgctaaa
ctttagttgg
cacacggttc
atgaacctca
aatatcacca
aggatatgca

aagacattaa

taaccattca
aaaattaaga
aactttggcc
tgaaatacaa
ctcttcaact
accctctgta
gtgtaagaat
atcaaggctg
aggatatatt
caagctaaac
gccgcatcca
ttcctctata
agatgatttt
tagtgctccc
tgatagattt
cttcgatgct
tactcagcat
cagctcttca
tcaacatcct
agtacgatca
aaatcagccc
aacgcatgaa

aatggtgaac

Met Glu Gly Phe Asn Pro Ala His Ile Glu His Ala Ser Pro Ile Asn

1

5

10
313

15

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2073



Ser

Ala

Gly

Ser

65

Pro

Asn

Asp

Leu

Ala

145

Lys

Leu

Thr

Val

Leu

225

His

Ser

Ser

Asn

50

Thr

Thr

Asn

Ile

Val

130

Ala

Gly

Glu

Ser

Ser

210

Lys

Gln

Asp

Glu

35

Pro

His

Glu

Leu

Lys

115

Ile

Lys

Gln

Tyr

Pro

195

Arg

Arg

Leu

Ser

20

Tyr

Ala

Ser

Thr

Ile

100

Pro

Glu

Arg

Asp

Ala

180

Asp

Phe

Lys

Lys

His

Val

Ala

Leu

Ile

85

His

Trp

Arg

Gly

His

165

Ser

Gln

Asn

Arg

Phe

Ser

Val

Val

Asn

70

Gly

Leu

Leu

Ser

Arg

150

Glu

Pro

Thr

Asn

Trp

230

Asn

Ser

Asn

Pro

55

Ser

His

Asp

Gln

Asp

135

Asn

Asp

Ser

Ser

Cys

215

Ser

Pro

Ser

His

40

Ser

Asp

Ile

Pro

Lys

120

Thr

Ala

Glu

Asn

Ser

200

Pro

Ile

Asp

Phe

25

Asn

Pro

Gln

His

Val

105

Ile

Phe

Arg

Lys

Ala

185

Ile

Phe

Val

Ser

Val

Glu

Ile

His

His

90

Pro

Phe

Lys

Arg

Ser

170

Thr

Lys

Arg

Val

Glu
314

Tyr

Gly

Met

Val

75

Val

Asn

Tyr

Val

Lys

155

Lys

Val

Pro

Val

Met

235

Glu

Ala

Arg

Thr

60

His

Glu

Phe

Pro

Val

140

Arg

Ile

Thr

Lys

Arg

220

Asn

Tyr

Leu

Ala

45

Leu

Thr

Lys

Glu

Gln

125

Phe

Lys

Asn

Asn

Lys

205

Ala

Asn

Lys

Pro

30

Ser

Asn

Ser

Leu

Asp

110

Gly

Lys

Asp

Asp

Gly

190

Lys

Thr

Asn

Lys

Lys

Ala

Leu

Thr

Asn

95

Lys

Ile

Cys

Lys

Asp

175

Pro

Arg

Tyr

His

Phe

Ser

Ser

Lys

Ser

80

Gln

Ser

Glu

Lys

Pro

160

Glu

Gln

Cys

Ser

Ser

240

Lys



Glu

Glu

Ile

Val

305

Val

Leu

Lys

Thr

Thr

385

Asp

Phe

Ile

Gln

Leu
465

Lys

Leu

Pro

290

Leu

Ser

Pro

Pro

Met

370

Pro

Asp

Lys

Phe

Val

450

Thr

Leu

Glu

275

Cys

Pro

Ser

Ser

Lys

355

Gln

Thr

Pro

Leu

Thr

435

Phe

Thr

Arg

260

Tyr

Asp

Thr

Ile

Val

340

Ser

Asn

Ser

Phe

Asn

420

Lys

Asp

Asn

245

Lys

Arg

Cys

Asn

Ser

325

Asn

Gln

Phe

Ser

Asn

405

Thr

Ser

Gln

Thr

Asp

Thr

Gly

Ser

310

Leu

Asn

Cys

Leu

Gln

390

Leu

Val

Pro

Leu

Asn
470

Asn

Leu

Leu

295

Asn

Asp

Thr

Lys

Thr

375

His

Asn

Thr

His

Asp

455

Asn

Asp

Ala

280

Thr

Val

Ser

Gly

Asn

360

Thr

Ser

Glu

Asn

Pro

440

Asp

Glu

Val

265

Asn

Asn

Thr

Ser

Ser

345

Lys

Lys

Ser

Ile

Leu

425

His

Cys

Phe

250

Asp

Leu

Glu

Ser

Asn

330

Ile

Asp

Ser

Thr

Leu

410

Asn

Ser

Ser

Glu

315

Ala

Pro

Ile

Ser

315

Ala

Asn

Thr

Arg

Ala

395

Pro

Glu

Gly

Ser

Gly
475

Ile

Ile

Gln

300

Ala

Ser

Thr

Leu

Leu

380

Phe

Leu

Ile

Ser

Ile

460

Glu

Lys

Pro

285

Ser

Ser

Lys

Asn

Leu

365

Arg

Ser

Pro

Asp

Thr

445

Leu

Ser

Lys

270

Thr

Phe

Ser

Arg

Asn

350

Lys

Lys

Gly

Ala

Phe

430

His

Phe

Asp

255

Phe

Ala

Asn

Ser

Pro

335

Val

Arg

Thr

Tyr

Ser

415

Thr

Pro

Ser

Asp

Asp

Thr

Val

Thr

320

Cys

Arg

Thr

Gly

Ile

400

Asp

Asn

Arg

Pro

Phe
480



Val His Ser

Ser Ser Ala

Asn Gln Asp
515

Glu Tyr Ile
530

Asn Ile Gly
545

Asn Val Ser

Gly Ser Ser

Gly Pro His
595

Arg His Leu
610

Pro Gln Gln
625

His Asp Gly

Gln Thr His

Phe Lys Asp
675

Glu Asp
690

<210> 214
<211> 2073
<212> DNA

Pro

Pro

500

Ile

Leu

Val

Asp

Ser

580

Gly

Ser

Gln

His

Glu

660

Ile

Tyr

485

Pro

Ile

Gln

Pro

Leu

565

Thr

Ser

Ser

Pro

Asn

645

Ser

Lys

Leu

Val

Asp

Tyr

Asn

550

Gly

Lys

Gln

Asn

Pro

630

His

Leu

Met

Asn

His

Arg

Leu

535

Asn

Asn

Ile

His

Glu

615

Gln

Glu

Glu

Val

Ser

His

Phe

520

Thr

Asn

Pro

Phe

Pro

600

Pro

Gln

Gln

Ile

Asn
680

Glu

Asp

505

Ala

His

Ser

Leu

Asp

585

Ile

Gln

Leu

His

Met

665

Gly

Ala

490

Pro

Asn

Phe

His

Leu

570

Glu

Asp

Val

Gln

Gln

650

Gly

Glu

316

Asp

Asn

Ser

Asp

Ser

555

Arg

Leu

Phe

Arg

Tyr

635

Thr

Asn

Leu

Phe

Glu

Ser

Ala

540

Leu

Gln

Lys

Gln

Ser

620

His

Val

Thr

Lys

Ser

Thr

Gln

525

Ala

Asn

Glu

Phe

His

605

His

Gln

Gln

Leu

Tyr
685

Gln

His

510

Glu

Asn

Thr

Ala

Val

590

Val

Gln

Asn

Lys

Leu

670

Val

Ile

495

Gln

His

His

Gln

Leu

575

Gln

Asp

Tyr

Gln

Asp

655

Glu

Lys

Leu

Glu

Asn

Asn

His

560

Val

Asn

His

Gly

Pro

640

Met

Glu

Pro



<213>

<400> 214
atggaaggct

cattcatcct
aatgagggtc
ctgaatctca
ccgacggaaa
catctggatc
attttttatc
ttcaagtgta
aaaggacagg
agtccttcta
ataaagccaa
gctacttatt
catcagctaa
aaggataatg
aatttgccca
agtttcaatg
gtatcgtcca
aataacaccg
aaagacacac
cgtaagaccg
gatgatcctt
actgtaacaa
catagcgggt
ctcttctctc
gttcattctc
ccagtccatc
gctaatagtt

gctaaccaca

tcaatccggce
cctttgtata
gtgcaagtgc
aaagcacaca
ctattgggca
cagtacccaa
ctcaaggaat
aagctgctaa
accacgaaga
atgccacagt
agaaaaaaag
cgttaaagag
agtttaaccc
acgtagatgc
ttccaacagc
tcgtattgcc
tatcccttga
gtagtatcaa
tcttaaaaag
gtacgccaac
tcaatttgaa
atttgaacga
ctacccatcc
cattaactac
catatttgaa
atgacccaaa
cccaagaaca

ataacatcgg

Saccharomyces cerevisiae

tcacatagaa
tgctctaccce
aagtggaaat
ttccctcaat
tattcatcat
ctttgaagat
agaacttgtg
aaggggaagyg
cgagaaatcc
aaccaatggg
atgtgtatcg
gaaaagatgg
tgattccgaa
aatcaagaaa
tacaatcccc
cactaacagt
ttcatcgaat
taccaataac
aaccaccatg
atcttcgcaa
tgaaatcttg
aattgacttt
aagacaagtc
aaacacgaat
ctcagaggca
tgaaacacat
taatgagtat

cgttccaaac

catgcgtcac
aaaagtgcta
ccagccgcag
agtgatcagc
gtggaaaagc
aagtccgata
atagaaaggt
aacgcgagaa
aagatcaatg
cctcaaacat
aggtttaata
agcattgttg
gagtacaaaa
ttcgacgaat
tgtgattgtg
aatgttactt
gcatctaaaa
gtaaggaaac
cagaactttc
cactcatcta
ccactgccgg
acgaacattt
ttcgaccaat
aatgaatttg
gatttcagcc
caggaaaacc
attctacaat

aacaattcac

317

cgattaattc
gtgaatatgt
tgccgtctece
atgttcatac
tgaatcaaaa
ttaagccttg
cggacacatt
ggaaaagaaa
atgacgaatt
cgcccgatca
actgtccatt
taatgaacaa
aattcaaaga
tggaatacag
gtttaacaaa
catcagcatc
ggccatgctt
cgaaaagcca
tcacaactaa
cagcattttc
catccgattt
ttaccaaatc
tggacgattg
aaggagagtc
aaattcttag
aggatattat
atttgacgca

attcgctaaa

atctgacagc
agtcaaccat
cataatgaca
ctcaacatcg
caatttgatt
gttgcaaaag
taaagttgtc
agataagccc
agaatatgcg
aacatcctcc
tagagtacga
taaccattca
aaaattaaga
aactttggcc
tgaaatacaa
ctcttcaact
accctctgta
gtgtaagaat
atcaaggctg
aggatatatt
caagctaaac
gccgcatcca
ttcctctata
agatgatttt
tagtgctccc
tgatagattt
cttcgatgcet

tactcagcat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



aacgtttctg
acaaaaatct
atagattttc
catcaatatg
cacgacggcc

tcgctagaaa

ggcgagttga

atctgggcaa
tcgacgaatt
aacatgttga
gtccgcaaca
ataaccacga
taatgggaaa

agtatgtgaa

cccactttta
gaaatttgta
ccatcgtcat
gcagccaccg
acagcaccaa
cacattattg

gccagaagat

agacaagaag
caaaatggcc
ctcagctcta
cagcaattgc
acagtacaaa
gaagagttca

tag

ctttagttgg
cacacggttc
atgaacctca
aatatcacca
aggatatgca

aagacattaa

cagctcttca
tcaacatcct
agtacgatca
aaatcagccc
aacgcatgaa

aatggtgaac

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

<400>

Met

Ser

Ala

Gly

Ser

65

Pro

Asn

Asp

Leu

Ala

Glu

Ser

Ser

Asn

50

Thr

Thr

Asn

Ile

Val

130

Ala

215
690
PRT

Saccharomyces cerevisiae

215

Gly

Asp

Glu

35

Pro

His

Glu

Leu

Lys

115

Ile

Lys

Phe

Ser

20

Tyr

Ala

Ser

Thr

Ile

100

Pro

Glu

Arg

Asn

His

Val

Ala

Leu

Ile

85

His

Trp

Arg

Gly

Pro

Ser

Val

Val

Asn

70

Gly

Leu

Leu

Ser

Arg

Ala

Ser

Asn

Pro

55

Ser

His

Asp

Gln

Asp

135

Asn

His

Ser

His

40

Ser

Asp

Ile

Pro

Lys

120

Thr

Ala

Ile

Phe

25

Asn

Pro

Gln

His

Val

105

Ile

Phe

Arg

Glu

10

Val

Glu

Ile

His

His

90

Pro

Phe

Lys

Arg
318

His

Tyr

Gly

Met

Val

75

Val

Asn

Tyr

Val

Lys

Ala

Ala

Arg

Thr

60

His

Glu

Phe

Pro

Val

140

Arg

Ser

Leu

Ala

45

Leu

Thr

Lys

Glu

Gln

125

Phe

Lys

Pro

Pro

30

Ser

Asn

Ser

Leu

Asp

110

Gly

Lys

Asp

Ile

15

Lys

Ala

Leu

Thr

Asn

95

Lys

Ile

Cys

Lys

Asn

Ser

Ser

Lys

Ser

80

Gln

Ser

Glu

Lys

Pro

1740

1800

1860

1920

1980

2040

2073



145

Lys

Leu

Thr

Val

Leu

225

His

Glu

Glu

Ile

Val

305

Val

Leu

Lys

Thr

Gly

Glu

Ser

Ser

210

Lys

Gln

Lys

Leu

Pro

290

Leu

Ser

Pro

Pro

Met
370

Gln

Tyr

Pro

195

Arg

Arg

Leu

Leu

Glu

275

Cys

Pro

Ser

Ser

Lys

355

Gln

Asp

Ala

180

Asp

Phe

Lys

Lys

Arg

260

Tyr

Asp

Thr

Ile

Val

340

Ser

Asn

His

165

Ser

Gln

Asn

Arg

Phe

245

Lys

Arg

Cys

Asn

Ser

325

Asn

Gln

Phe

150

Glu

Pro

Thr

Asn

Trp

230

Asn

Asp

Thr

Gly

Ser

310

Leu

Asn

Cys

Leu

Asp

Ser

Ser

Cys

215

Ser

Pro

Asn

Leu

Leu

295

Asn

Asp

Thr

Lys

Thr
375

Glu

Asn

Ser

200

Pro

Ile

Asp

Asp

Ala

280

Thr

Val

Ser

Gly

Asn

360

Thr

Lys

Ala

185

Ile

Phe

Val

Ser

Val

265

Asn

Asn

Thr

Ser

Ser

345

Lys

Lys

Ser

170

Thr

Lys

Arg

Val

Glu

250

Asp

Leu

Glu

Ser

Asn

330

Ile

Asp

Ser

319

155

Lys

Val

Pro

Val

Met

235

Glu

Ala

Pro

Ile

Ser

315

Ala

Asn

Thr

Arg

Ile

Thr

Lys

Arg

220

Asn

Tyr

Ile

Ile

Gln

300

Ala

Ser

Thr

Leu

Leu
380

Asn

Asn

Lys

205

Ala

Asn

Lys

Lys

Pro

285

Ser

Ser

Lys

Asn

Leu

365

Arg

Asp

Gly

190

Lys

Thr

Asn

Lys

Lys

270

Thr

Phe

Ser

Arg

Asn

350

Lys

Lys

Asp

175

Pro

Arg

Tyr

His

Phe

255

Phe

Ala

Asn

Ser

Pro

335

Val

Arg

Thr

160

Glu

Gln

Cys

Ser

Ser

240

Lys

Asp

Thr

Val

Thr

320

Cys

Arg

Thr

Gly



Thr

385

Asp

Phe

Ile

Gln

Leu

465

Val

Ser

Asn

Glu

Asn

545

Asn

Gly

Gly

Arg

Pro

Asp

Lys

Phe

Val

450

Thr

His

Ser

Gln

Tyr

530

Ile

Val

Ser

Pro

His
610

Thr

Pro

Leu

Thr

435

Phe

Thr

Ser

Ala

Asp

515

Ile

Gly

Ser

Ser

His

595

Leu

Ser

Phe

Asn

420

Lys

Asp

Asn

Pro

Pro

500

Ile

Leu

Val

Asp

Ser

580

Gly

Ser

Ser

Asn

405

Thr

Ser

Gln

Thr

Tyr

485

Pro

Ile

Gln

Pro

Leu

565

Thr

Ser

Ser

Gln

390

Leu

Val

Pro

Leu

Asn

470

Leu

Val

Asp

Tyr

Asn

550

Gly

Lys

Gln

Asn

His

Asn

Thr

His

Asp

455

Asn

Asn

His

Arg

Leu

535

Asn

Asn

Ile

His

Glu
615

Ser

Glu

Asn

Pro

440

Asp

Glu

Ser

His

Phe

520

Thr

Asn

Pro

Phe

Pro

600

Pro

Ser

Ile

Leu

425

His

Cys

Phe

Glu

Asp

505

Ala

His

Ser

Leu

Asp

585

Ile

Gln

Thr

Leu

410

Asn

Ser

Ser

Glu

Ala

490

Pro

Asn

Phe

His

Leu

570

Glu

Asp

Val

320

Ala

395

Pro

Glu

Gly

Ser

Gly

475

Asp

Asn

Ser

Asp

Ser

555

Arg

Leu

Phe

Arg

Phe

Leu

Ile

Ser

Ile

460

Glu

Phe

Glu

Ser

Ala

540

Leu

Gln

Lys

Gln

Ser
620

Ser

Pro

Asp

Thr

445

Leu

Ser

Ser

Thr

Gln

525

Ala

Asn

Glu

Phe

His

605

His

Gly

Ala

Phe

430

His

Phe

Asp

Gln

His

510

Glu

Asn

Thr

Ala

Val

590

Val

Gln

Tyr

Ser

415

Thr

Pro

Ser

Asp

Ile

495

Gln

His

His

Gln

Leu

575

Gln

Asp

Tyr

Ile

400

Asp

Asn

Arg

Pro

Phe

480

Leu

Glu

Asn

Asn

His

560

Val

Asn

His

Gly



Pro Gln Gln

625

His Asp Gly

Gln Thr His

Phe Lys Asp

675

Glu Asp

690

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

216
2073
DNA

<400> 216
atggaaggct
cattcatcct
aatgagggtc
ctgaatctca
ccgacggaaa
catctggatc
attttttatc
ttcaagtgta
aaaggacagg
agtccttcta
ataaagccaa
gctacttatt
catcagctaa
aaggataatg
aatttgccca

agtttcaatg

Gln Pro

Pro

Gln Gln

630

Asn
645

His

Glu
660

Ser

Ile Lys

tcaatccggce
cctttgtata
gtgcaagtgc
aaagcacaca
ctattgggca
cagtacccaa
ctcaaggaat
aagctgctaa
accacgaaga
atgccacagt
agaaaaaaag
cgttaaagag
agtttaaccc
acgtagatgc
ttccaacagce

tcgtattgece

His

Leu

Met

Glu Gln

Glu

Ile

Val
680

Saccharomyces cerevisiae

tcacatagaa
tgctctaccce
aagtggaaat
ttccctcaat
tattcatcat
ctttgaagat
agaacttgtg
aaggggaagyg
cgagaaatcc
aaccaatggg
atgtgtatcg
gaaaagatgg
tgattccgaa
aatcaagaaa
tacaatcccc

cactaacagt

Leu

His

Met

665

Asn Gly

Gln Tyr

635

Gln
650

Thr

Gly Asn

Glu Leu

catgcgtcac
aaaagtgcta
ccagccgcag
agtgatcagc
gtggaaaagc
aagtccgata
atagaaaggt
aacgcgagaa
aagatcaatg
cctcaaacat
aggtttaata
agcattgttg
gagtacaaaa
ttcgacgaat
tgtgattgtg
aatgttactt

321

His Gln

Val

Thr Leu

Lys Tyr

685

cgattaattc
gtgaatatgt
tgccgtctcc
atgttcatac
tgaatcaaaa
ttaagccttg
cggacacatt
ggaaaagaaa
atgacgaatt
cgcccgatca
actgtccgtt
taatgaacaa
aattcaaaga
tggaatacag
gtttaacaaa

catcagcatc

Asn

Gln Lys

Leu

670

Val

Gln Pro

640

Asp Met
655

Glu Glu

Lys Pro

atctgacagc
agtcaaccat
cataatgaca
ctcaacatcg
caatttgatt
gttgcaaaag
taaagttgtc
agataagccc
agaatatgcg
aacatcctcc
tagagtacga
taaccattca
aaaattaaga
aactttggcc
tgaaatacaa

ctcttcaact

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gtatcgtcca
aataacaccg
aaagacacac
cgtaagaccg
gatgatcctt
actgtaacaa
catagcgggt
ctcttctctc
gttcattctc
ccagtccatc
gctaatagtt
gctaaccaca
aacgtttctg
acaaaaatct
atagattttc
catcaatatg
cacgacggcc

tcgctagaaa

ggcgagttga

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

217
690
PRT

<400> 217

Met Glu

Ser Ser

Ala Ser

35

Gly Asn

Gly

Asp

Glu

Pro

tatcccttga
gtagtatcaa
tcttaaaaag
gtacgccaac
tcaatttgaa
atttgaacga
ctacccatcc
cattaactac
catatttgaa
atgacccaaa
cccaagaaca
ataacatcgg
atctgggcaa
tcgacgaatt
aacatgttga
gtccgcaaca
ataaccacga
taatgggaaa

agtatgtgaa

Phe Asn Pro

5

Ser His Ser

20

Tyr Val Vval

Ala Ala Val

ttcatcgaat
taccaataac
aaccaccatg
atcttcgcaa
tgaaatcttg
aattgacttt
aagacaagtc
aaacacgaat
ctcagaggca
tgaaacacat
taatgagtat
cgttccaaac
cccactttta
gaaatttgta
ccatcgtcat
gcagccaccg
acagcaccaa
cacattattg

gccagaagat

Saccharomyces cerevisiae

Ala His

Ser

Ser

His
40

Asn

Pro Ser

Ile

Phe

25

Asn

Pro

gcatctaaaa
gtaaggaaac
cagaactttc
cactcatcta
ccactgccgg
acgaacattt
ttcgaccaat
aatgaatttg
gatttcagcc
caggaaaacc
attctacaat
aacaattcac
agacaagaag
caaaatggcc
ctcagctcta
cagcaattgc
acagtacaaa
gaagagttca

tag

Glu
10

His
vVal Tyr
Glu

Gly

Ile
322

Met

ggccatgcectt
cgaaaagcca
tcacaactaa
cagcattttc
catccgattt
ttaccaaatc
tggacgattg
aaggagagtc
aaattcttag
aggatattat
atttgacgca
attcgctaaa
ctttagttgg
cacacggttc
atgaacctca
aatatcacca
aggatatgca

aagacattaa

Ala Ser

Ala Leu

30

Ala
45

Arg

Thr Leu

Pro

Pro

Ser

Asn

accctctgta
gtgtaagaat
atcaaggctg
aggatatatt
caagctaaac
gccgcatcca
ttcctctata
agatgatttt
tagtgctccce
tgatagattt
cttcgatgcet
tactcagcat
cagctcttca
tcaacatcct
agtacgatca
aaatcagccc
aacgcatgaa

aatggtgaac

Ile
15

Asn
Lys Ser
Ala

Ser

Leu Lys

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2073



Ser

65

Pro

Asn

Asp

Leu

Ala

145

Lys

Leu

Thr

Val

Leu

225

His

Glu

Glu

50

Thr

Thr

Asn

Ile

Val

130

Ala

Gly

Glu

Ser

Ser

210

Lys

Gln

Lys

Leu

His

Glu

Leu

Lys

115

Ile

Lys

Gln

Tyr

Pro

195

Arg

Arg

Leu

Leu

Glu
275

Ser

Thr

Ile

100

Pro

Glu

Arg

Asp

Ala

180

Asp

Phe

Lys

Lys

Arg

260

Tyr

Leu

Ile

85

His

Trp

Arg

Gly

His

165

Ser

Gln

Asn

Arg

Phe

245

Lys

Arg

Asn

70

Gly

Leu

Leu

Ser

Arg

150

Glu

Pro

Thr

Asn

Trp

230

Asn

Asp

Thr

55

Ser

His

Asp

Gln

Asp

135

Asn

Asp

Ser

Ser

Cys

215

Ser

Pro

Asn

Leu

Asp

Ile

Pro

Lys

120

Thr

Ala

Glu

Asn

Ser

200

Pro

Ile

Asp

Asp

Ala
280

Gln

His

Val

105

Ile

Phe

Arg

Lys

Ala

185

Ile

Phe

Val

Ser

Val

265

Asn

His

His

90

Pro

Phe

Lys

Arg

Ser

170

Thr

Lys

Arg

Val

Glu

250

Asp

Leu

323

Val

75

Val

Asn

Tyr

Val

Lys

155

Lys

Val

Pro

Val

Met

235

Glu

Ala

Pro

60

His

Glu

Phe

Pro

Val

140

Arg

Ile

Thr

Lys

Arg

220

Asn

Tyr

Ile

Ile

Thr

Lys

Glu

Gln

125

Phe

Lys

Asn

Asn

Lys

205

Ala

Asn

Lys

Lys

Pro
285

Ser

Leu

Asp

110

Gly

Lys

Asp

Asp

Gly

190

Lys

Thr

Asn

Lys

Lys

270

Thr

Thr

Asn

95

Lys

Ile

Cys

Lys

Asp

175

Pro

Arg

Tyr

His

Phe

255

Phe

Ala

Ser

80

Gln

Ser

Glu

Lys

Pro

160

Glu

Gln

Cys

Ser

Ser

240

Lys

Asp

Thr



Ile

Val

305

Val

Leu

Lys

Thr

Thr

385

Asp

Phe

Ile

Gln

Leu

465

Val

Ser

Asn

Pro

290

Leu

Ser

Pro

Pro

Met

370

Pro

Asp

Lys

Phe

Val

450

Thr

His

Ser

Gln

Cys

Pro

Ser

Ser

Lys

355

Gln

Thr

Pro

Leu

Thr

435

Phe

Thr

Ser

Ala

Asp
515

Asp

Thr

Ile

Val

340

Ser

Asn

Ser

Phe

Asn

420

Lys

Asp

Asn

Pro

Pro

500

Ile

Cys

Asn

Ser

325

Asn

Gln

Phe

Ser

Asn

405

Thr

Ser

Gln

Thr

Tyr

485

Pro

Ile

Gly

Ser

310

Leu

Asn

Cys

Leu

Gln

390

Leu

Val

Pro

Leu

Asn

470

Leu

Val

Asp

Leu

295

Asn

Asp

Thr

Lys

Thr

375

His

Asn

Thr

His

Asp

455

Asn

Asn

His

Arg

Thr

Val

Ser

Gly

Asn

360

Thr

Ser

Glu

Asn

Pro

440

Asp

Glu

Ser

His

Phe
520

Asn

Thr

Ser

Ser

345

Lys

Lys

Ser

Ile

Leu

425

His

Cys

Phe

Glu

Asp

505

Ala

Glu

Ser

Asn

330

Ile

Asp

Ser

Thr

Leu

410

Asn

Ser

Ser

Glu

Ala

490

Pro

Asn

324

Ile

Ser

315

Ala

Asn

Thr

Arg

Ala

395

Pro

Glu

Gly

Ser

Gly

475

Asp

Asn

Ser

Gln

300

Ala

Ser

Thr

Leu

Leu

380

Phe

Leu

Ile

Ser

Ile

460

Glu

Phe

Glu

Ser

Ser

Ser

Lys

Asn

Leu

365

Arg

Ser

Pro

Asp

Thr

445

Leu

Ser

Ser

Thr

Gln
525

Phe

Ser

Arg

Asn

350

Lys

Lys

Gly

Ala

Phe

430

His

Phe

Asp

Gln

His

510

Glu

Asn

Ser

Pro

335

Val

Arg

Thr

Tyr

Ser

415

Thr

Pro

Ser

Asp

Ile

495

Gln

His

Val

Thr

320

Cys

Arg

Thr

Gly

Ile

400

Asp

Asn

Arg

Pro

Phe

480

Leu

Glu

Asn



Glu Tyr Ile

530

Asn Ile

545

Gly

Asn Val Ser

Gly Ser Ser

His
595

Gly Pro

His Leu

610

Arg

Pro Gln Gln

625

His Asp Gly

Gln Thr His

Phe Lys Asp

675

Glu Asp

690

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

218
2073
DNA

<400> 218

atggaaggct

cattcatcct

aatgagggtc

ctgaatctca

Leu Gln

Val Pro

Tyr

Asn

Leu Thr

535

Asn Asn

550

Leu
565

Asp

Ser Thr

580

Gly Ser

Ser

Ser

Gln Pro

Gly

Lys

Gln

Asn

Pro

Asn Pro

Ile

Phe

Pro
600

His

Glu
615

Pro

Gln Gln

630

Asn
645

His

Glu
660

Ser

Ile Lys

tcaatccggce
cctttgtata
gtgcaagtgc

aaagcacaca

His

Leu

Met

Glu Gln

Glu Ile

Val Asn

680

Saccharomyces cerevisiae

tcacatagaa
tggtctaccc
aagtggaaat

ttccctcaat

His

Ser

Leu

Asp

585

Ile

Gln

Leu

His

Met

665

Gly

Phe Asp

Ser
555

His

Leu
570

Arg

Glu Leu

Asp Phe

Val Arg

Gln Tyr

635

Gln
650

Thr

Gly Asn

Glu Leu

catgcgtcac
aaaagtgcta
ccagccgcag
agtgatcagc

325

Ala
540

Ala

Leu Asn

Gln Glu

Lys Phe

Gln His

605

Ser His

620

His Gln

Val Gln

Thr Leu

Lys Tyr

685

cgattaattc
gtgaatatgt
tgccgtctcce

atgttcatac

Asn

Thr

Ala

Val

590

Val

Gln

Asn

Lys

Leu

670

Val

His Asn

His
560

Gln

Leu Val

575

Gln Asn

Asp His

Tyr Gly

Gln Pro

640

Asp Met

655

Glu Glu

Lys Pro

atctgacagc
agtcaaccat
cataatgaca

ctcaacatcg

60

120

180

240



ccgacggaaa
catctggatc
attttttatc
ttcaagtgta
aaaggacagg
agtccttcta
ataaagccaa
gctacttatt
catcagctaa
aaggataatg
aatttgccca
agtttcaatg
gtatcgtcca
aataacaccg
aaagacacac
cgtaagaccg
gatgatcctt
actgtaacaa
catagcgggt
ctcttctctc
gttcattctc
ccagtccatc
gctaatagtt
gctaaccaca
aacgtttctg
acaaaaatct
atagattttc
catcaatatg
cacgacggcc

tcgctagaaa

ctattgggca
cagtacccaa
ctcaaggaat
aagctgctaa
accacgaaga
atgccacagt
agaaaaaaag
cgttaaagag
agtttaaccc
acgtagatgc
ttccaacagce
tcgtattgcc
tatcccttga
gtagtatcaa
tcttaaaaag
gtacgccaac
tcaatttgaa
atttgaacga
ctacccatcc
cattaactac
catatttgaa
atgacccaaa
cccaagaaca
ataacatcgg
atctgggcaa
tcgacgaatt
aacatgttga
gtccgcaaca
ataaccacga

taatgggaaa

tattcatcat
ctttgaagat
agaacttgtg
aaggggaagyg
cgagaaatcc
aaccaatggg
atgtgtatcg
gaaaagatgg
tgattccgaa
aatcaagaaa
tacaatcccc
cactaacagt
ttcatcgaat
taccaataac
aaccaccatg
atcttcgcaa
tgaaatcttg
aattgacttt
aagacaagtc
aaacacgaat
ctcagaggca
tgaaacacat
taatgagtat
cgttccaaac
cccactttta
gaaatttgta
ccatcgtcat
gcagccaccg
acagcaccaa

cacattattg

gtggaaaagc
aagtccgata
atagaaaggt
aacgcgagaa
aagatcaatg
cctcaaacat
aggtttaata
agcattgttg
gagtacaaaa
ttcgacgaat
tgtgattgtg
aatgttactt
gcatctaaaa
gtaaggaaac
cagaactttc
cactcatcta
ccactgccgg
acgaacattt
ttcgaccaat
aatgaatttg
gatttcagcc
caggaaaacc
attctacaat
aacaattcac
agacaagaag
caaaatggcc
ctcagctcta
cagcaattgc
acagtacaaa

gaagagttca
326

tgaatcaaaa
ttaagccttg
cggacacatt
ggaaaagaaa
atgacgaatt
cgcccgatca
actgtccgtt
taatgaacaa
aattcaaaga
tggaatacag
gtttaacaaa
catcagcatc
ggccatgctt
cgaaaagcca
tcacaactaa
cagcattttc
catccgattt
ttaccaaatc
tggacgattg
aaggagagtc
aaattcttag
tggatattat
atttgacgca
attcgctaaa
ctttagttgg
cacacggttc
atgaacctca
aatatcacca
aggatatgca

aagacattaa

caatttgatt
gttgcaaaag
taaagttgtc
agataagccc
agaatatgcg
aacatcctcc
tagagtacga
taaccattca
aaaattaaga
aactttggcc
tgaaatacaa
ctcttcaact
accctctgta
gtgtaagaat
atcaaggctg
aggatatatt
caagctaaac
gccgcatcca
ttcctctata
agatgatttt
tagtgctccc
tgatagattt
cttcgatgct
tactcagcat
cagctcttca
tcaacatcct
agtacgatca
aaatcagccc
aacgcatgaa

aatggtgaac

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



ggcgagttga agtatgtgaa gccagaagat tag

<210> 219
<211> 690
<212> PRT
<213>

<400> 219
Met Glu Gly
1

Ser Ser Asp

Ala Ser Glu
35

Gly Asn Pro
50

Ser Thr His
65

Pro Thr Glu

Asn Asn Leu

Asp Ile Lys
115

Leu Val Ile
130

Ala Ala Lys
145

Lys Gly Gln

Leu Glu Tyr

Phe

Ser

20

Tyr

Ala

Ser

Thr

Ile

100

Pro

Glu

Arg

Asp

Ala
180

Asn

His

Val

Ala

Leu

Ile

85

His

Trp

Arg

Gly

His

165

Ser

Pro

Ser

Val

Val

Asn

70

Gly

Leu

Leu

Ser

Arg

150

Glu

Pro

Ala

Ser

Asn

Pro

55

Ser

His

Asp

Gln

Asp

135

Asn

Asp

Ser

Saccharomyces cerevisiae

His

Ser

His

40

Ser

Asp

Ile

Pro

Lys

120

Thr

Ala

Glu

Asn

Ile

Phe

25

Asn

Pro

Gln

His

Val

105

Ile

Phe

Arg

Lys

Ala
185

Glu

10

Val

Glu

Ile

His

His

90

Pro

Phe

Lys

Arg

Ser

170

Thr

327

His

Tyr

Gly

Met

Val

75

Val

Asn

Tyr

Val

Lys

155

Lys

Val

Ala

Gly

Arg

Thr

60

His

Glu

Phe

Pro

Val

140

Arg

Ile

Thr

Ser

Leu

Ala

45

Leu

Thr

Lys

Glu

Gln

125

Phe

Lys

Asn

Asn

Pro

Pro

30

Ser

Asn

Ser

Leu

Asp

110

Gly

Lys

Asp

Asp

Gly
190

Ile

15

Lys

Ala

Leu

Thr

Asn

95

Lys

Ile

Cys

Lys

Asp

175

Pro

Asn

Ser

Ser

Lys

Ser

80

Gln

Ser

Glu

Lys

Pro

160

Glu

Gln

2073



Thr

Val

Leu

225

His

Glu

Glu

Ile

Val

305

Val

Leu

Lys

Thr

Thr

385

Asp

Phe

Ser

Ser

210

Lys

Gln

Lys

Leu

Pro

290

Leu

Ser

Pro

Pro

Met

370

Pro

Asp

Lys

Pro

195

Arg

Arg

Leu

Leu

Glu

275

Cys

Pro

Ser

Ser

Lys

355

Gln

Thr

Pro

Leu

Asp

Phe

Lys

Lys

Arg

260

Tyr

Asp

Thr

Ile

Val

340

Ser

Asn

Ser

Phe

Asn
420

Gln

Asn

Arg

Phe

245

Lys

Arg

Cys

Asn

Ser

325

Asn

Gln

Phe

Ser

Asn

405

Thr

Thr

Asn

Trp

230

Asn

Asp

Thr

Gly

Ser

310

Leu

Asn

Cys

Leu

Gln

390

Leu

Val

Ser

Cys

215

Ser

Pro

Asn

Leu

Leu

295

Asn

Asp

Thr

Lys

Thr

375

His

Asn

Thr

Ser

200

Pro

Ile

Asp

Asp

Ala

280

Thr

Val

Ser

Gly

Asn

360

Thr

Ser

Glu

Asn

Ile

Phe

Val

Ser

Val

265

Asn

Asn

Thr

Ser

Ser

345

Lys

Lys

Ser

Ile

Leu
425

Lys

Arg

Val

Glu

250

Asp

Leu

Glu

Ser

Asn

330

Ile

Asp

Ser

Thr

Leu

410

Asn

328

Pro

Val

Met

235

Glu

Ala

Pro

Ile

Ser

315

Ala

Asn

Thr

Arg

Ala

395

Pro

Glu

Lys

Arg

220

Asn

Tyr

Ile

Ile

Gln

300

Ala

Ser

Thr

Leu

Leu

380

Phe

Leu

Ile

Lys

205

Ala

Asn

Lys

Lys

Pro

285

Ser

Ser

Lys

Asn

Leu

365

Arg

Ser

Pro

Asp

Lys

Thr

Asn

Lys

Lys

270

Thr

Phe

Ser

Arg

Asn

350

Lys

Lys

Gly

Ala

Phe
430

Arg

Tyr

His

Phe

255

Phe

Ala

Asn

Ser

Pro

335

Val

Arg

Thr

Tyr

Ser

415

Thr

Cys

Ser

Ser

240

Lys

Asp

Thr

Val

Thr

320

Cys

Arg

Thr

Gly

Ile

400

Asp

Asn



Ile

Gln

Leu

465

Val

Ser

Asn

Glu

Asn

545

Asn

Gly

Gly

Arg

Pro

625

His

Gln

Phe

Val

450

Thr

His

Ser

Leu

Tyr

530

Ile

Val

Ser

Pro

His

610

Gln

Asp

Thr

Thr

435

Phe

Thr

Ser

Ala

Asp

515

Ile

Gly

Ser

Ser

His

595

Leu

Gln

Gly

His

Lys

Asp

Asn

Pro

Pro

500

Ile

Leu

Val

Asp

Ser

580

Gly

Ser

Gln

His

Glu
660

Ser

Gln

Thr

Tyr

485

Pro

Ile

Gln

Pro

Leu

565

Thr

Ser

Ser

Pro

Asn

645

Ser

Pro

Leu

Asn

470

Leu

Val

Asp

Tyr

Asn

550

Gly

Lys

Gln

Asn

Pro

630

His

Leu

His

Asp

455

Asn

Asn

His

Arg

Leu

535

Asn

Asn

Ile

His

Glu

615

Gln

Glu

Glu

Pro

440

Asp

Glu

Ser

His

Phe

520

Thr

Asn

Pro

Phe

Pro

600

Pro

Gln

Gln

Ile

His

Cys

Phe

Glu

Asp

505

Ala

His

Ser

Leu

Asp

585

Ile

Gln

Leu

His

Met
665

Ser

Ser

Glu

Ala

490

Pro

Asn

Phe

His

Leu

570

Glu

Asp

Val

Gln

Gln

650

Gly

329

Gly

Ser

Gly

475

Asp

Asn

Ser

Asp

Ser

555

Arg

Leu

Phe

Arg

Tyr

635

Thr

Asn

Ser

Ile

460

Glu

Phe

Glu

Ser

Ala

540

Leu

Gln

Lys

Gln

Ser

620

His

Val

Thr

Thr

445

Leu

Ser

Ser

Thr

Gln

525

Ala

Asn

Glu

Phe

His

605

His

Gln

Gln

Leu

His

Phe

Asp

Gln

His

510

Glu

Asn

Thr

Ala

Val

590

Val

Gln

Asn

Lys

Leu
670

Pro

Ser

Asp

Ile

495

Gln

His

His

Gln

Leu

575

Gln

Asp

Tyr

Gln

Asp

655

Glu

Arg

Pro

Phe

480

Leu

Glu

Asn

Asn

His

560

Val

Asn

His

Gly

Pro

640

Met

Glu



Phe Lys Asp Ile Lys Met Val Asn Gly Glu Leu Lys Tyr Val Lys Pro

675

Glu Asp
690

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

220
DNA
<400> 220
atggaaggct
cattcatcct
aatgagggtc
ctgaatctca
ccgacggaaa
catctggatc
attttttatc
ttcaagtgta
aaaggacagg
agtccttcta
ataaagccaa
gctacttatt
catcagctaa
aaggataatg
aatttgccca
agtttcaatg
gtatcgtcca
aataacaccg
aaagacacac
cgtaagaccg
gatgatcctt

actgtaacaa

2073

tcaatccggce
cctttgtata
gtgcaagtgc
aaagcacaca
ctattgggca
cagtacccaa
ctcaaggaat
aagctgctaa
aacacgaaga
atgccacagt
agaaaaaaag
cgttaaagag
agtttaaccc
acgtagatgc
ttccaacagc
tcgtcttgcce
tatcccttga
gtagtatcaa
tcttaaaaag
gtacgccaac
tcaatttgaa

atttgaacga

680

Saccharomyces cerevisiae

tcacatagaa
tgctctaccce
aagtggaaat
ttccctcaat
tattcatcat
ctttgaagat
agaacttgtg
aaggggaagyg
cgagaaatcc
aaccaatggg
atgtgtatcg
gaaaagatgg
tgattccgaa
aatcaagaaa
tacaatccca
cactaacagt
ttcatcgaat
taccaataac
aaccaccatg
atcttcgcaa
tgaaatcttg

aattgacttt

catgcgtcac
aaaagtgcta
ccagccgcag
agtgatcagc
gtggaaaagc
aagtccgata
atagaaaggt
aacgcgagaa
aagatcaatg
cctcaaacat
aggtttaata
agcattgttg
gagtacaaaa
ttcgacgaat
tgtgattgtg
aatgttactt
gcatctaaaa
gtaaggaaac
cagaactttc
cactcatcta
ccactgccgg

acgaacattt
330

685

cgattaattc
gtgaatatgt
tgccgtctece
atgttcatac
tgaatcaaaa
ttaagccttg
cggacacatt
ggaaaagaaa
atgacgaatt
cgcccgatca
actgtccatt
taatgaacaa
aattcaaaga
tggaatacag
gtttaacaaa
catcagcatc
ggccatgcectt
cgaaaagcca
tcacaactaa
cagcattttc
catccgattt

ttaccaaatc

atctgacagc
agtcaaccat
cataatgaca
ctcaacatcg
caatttgatt
gttgcaaaag
taaagttgtc
agataagccc
agaatatgcg
aacatcctcc
tagagtacga
taaccattca
aaaattaaga
aactttggcc
tgaaatacaa
ctcttcaact
accctctgta
gtgtaagaat
atcaaggctg
aggatatatt
caagctaaac

gccgcatcca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



catagcgggt
ctcttctctc
gttcattctc
ccagtccatc
gctaatagct
gctaaccaca
aacgtttctg
acaaaaatct
atagattttc
catcaatatg
cacgacgggc

tcgctagaaa

ggcgagttga

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

221
690
PRT

<400> 221

ctacccatcc
cattaactac
catatttgaa
atgacccaag
cccaagaaca
ataatatcgg
atctgggcaa
tcgatgaatt
aacatgttga
gtccgcaaca
ataaccacga
taatgggaaa

agtatgtgaa

aagacaagtc
aaacacgaat
ctcagaggca
tgaaacacat
taatgagtat
cgttccaaac
cccactttta
gaaatttgta
ccatcgtcat
gcagccaccg
acagcttcaa
cacattattg

gccagaagat

Saccharomyces cerevisiae

ttcgaccaat
aatgaatttg
gatttcagcc
caggaaaacc
attctacaat
aacaattcac
agacaagaag
caaaatggcc
ctcagctcta
cagcaattgc
acagtacaaa
gaagagttca

tag

tggacgattg
aaggagagtc
aaattcttag
aggatattat
atttgacgca
attcgctaaa
ctttagttgg
cacacggttc
atgaacctca
aatatcacca
aggatatgca

aagacattaa

Met Glu Gly

1

Ser

Ala

Gly

Ser

65

Pro

Ser

Ser

Asn

50

Thr

Thr

Asp

Glu

35

Pro

His

Glu

Phe

Ser

20

Tyr

Ala

Ser

Thr

Asn

His

Val

Ala

Leu

Ile
85

Pro

Ser

Val

Val

Asn

70

Gly

Ala

Ser

Asn

Pro

55

Ser

His

His

Ser

His

40

Ser

Asp

Ile

Ile

Phe

25

Asn

Pro

Gln

His

Glu

10

Val

Glu

Ile

His

His

90

331

His

Tyr

Gly

Met

Val

75

Val

Ala

Ala

Arg

Thr

60

His

Glu

Ser

Leu

Ala

45

Leu

Thr

Lys

Pro

Pro

30

Ser

Asn

Ser

Leu

ttcctctata
agatgatttt
tagtgctccce
tgatagattt
cttcgatgcet
tactcagcat
cagctcttca
tcaacatcct
agtacgatca
aaatcagccc
aacgcatgaa

aatggtgaac

Ile
15

Asn

Lys Ser

Ala Ser

Leu Lys

Thr Ser

80

Asn Gln

95

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2073



Asn

Asp

Leu

Ala

145

Lys

Leu

Thr

Val

Leu

225

His

Glu

Glu

Ile

Val

305

Val

Asn

Ile

Val

130

Ala

Gly

Glu

Ser

Ser

210

Lys

Gln

Lys

Leu

Pro

290

Leu

Ser

Leu

Lys

115

Ile

Lys

Gln

Tyr

Pro

195

Arg

Arg

Leu

Leu

Glu

275

Cys

Pro

Ser

Ile

100

Pro

Glu

Arg

Glu

Ala

180

Asp

Phe

Lys

Lys

Arg

260

Tyr

Asp

Thr

Ile

His

Trp

Arg

Gly

His

165

Ser

Gln

Asn

Arg

Phe

245

Lys

Arg

Cys

Asn

Ser
325

Leu

Leu

Ser

Arg

150

Glu

Pro

Thr

Asn

Trp

230

Asn

Asp

Thr

Gly

Ser

310

Leu

Asp

Gln

Asp

135

Asn

Asp

Ser

Ser

Cys

215

Ser

Pro

Asn

Leu

Leu

295

Asn

Asp

Pro

Lys

120

Thr

Ala

Glu

Asn

Ser

200

Pro

Ile

Asp

Asp

Ala

280

Thr

Val

Ser

Val

105

Ile

Phe

Arg

Lys

Ala

185

Ile

Phe

Val

Ser

Val

265

Asn

Asn

Thr

Ser

Pro

Phe

Lys

Arg

Ser

170

Thr

Lys

Arg

Val

Glu

250

Asp

Leu

Glu

Ser

Asn
330

332

Asn

Tyr

Val

Lys

155

Lys

Val

Pro

Val

Met

235

Glu

Ala

Pro

Ile

Ser

315

Ala

Phe

Pro

Val

140

Arg

Ile

Thr

Lys

Arg

220

Asn

Tyr

Ile

Ile

Gln

300

Ala

Ser

Glu

Gln

125

Phe

Lys

Asn

Asn

Lys

205

Ala

Asn

Lys

Lys

Pro

285

Ser

Ser

Lys

Asp

110

Gly

Lys

Asp

Asp

Gly

190

Lys

Thr

Asn

Lys

Lys

270

Thr

Phe

Ser

Arg

Lys

Ile

Cys

Lys

Asp

175

Pro

Arg

Tyr

His

Phe

255

Phe

Ala

Asn

Ser

Pro
335

Ser

Glu

Lys

Pro

160

Glu

Gln

Cys

Ser

Ser

240

Lys

Asp

Thr

Val

Thr

320

Cys



Leu

Lys

Thr

Thr

385

Asp

Phe

Ile

Gln

Leu

465

Val

Ser

Asn

Glu

Asn

545

Asn

Pro

Pro

Met

370

Pro

Asp

Lys

Phe

Val

450

Thr

His

Ser

Gln

Tyr

530

Ile

Val

Ser

Lys

355

Gln

Thr

Pro

Leu

Thr

435

Phe

Thr

Ser

Ala

Asp

515

Ile

Gly

Ser

Val

340

Ser

Asn

Ser

Phe

Asn

420

Lys

Asp

Asn

Pro

Pro

500

Ile

Leu

Val

Asp

Asn

Gln

Phe

Ser

Asn

405

Thr

Ser

Gln

Thr

Tyr

485

Pro

Ile

Gln

Pro

Leu
565

Asn

Cys

Leu

Gln

390

Leu

Val

Pro

Leu

Asn

470

Leu

Val

Asp

Tyr

Asn

550

Gly

Thr

Lys

Thr

375

His

Asn

Thr

His

Asp

455

Asn

Asn

His

Arg

Leu

535

Asn

Asn

Gly

Asn

360

Thr

Ser

Glu

Asn

Pro

440

Asp

Glu

Ser

His

Phe

520

Thr

Asn

Pro

Ser

345

Lys

Lys

Ser

Ile

Leu

425

His

Cys

Phe

Glu

Asp

505

Ala

His

Ser

Leu

Ile

Asp

Ser

Thr

Leu

410

Asn

Ser

Ser

Glu

Ala

490

Pro

Asn

Phe

His

Leu
570

333

Asn

Thr

Arg

Ala

395

Pro

Glu

Gly

Ser

Gly

475

Asp

Ser

Ser

Asp

Ser

555

Arg

Thr

Leu

Leu

380

Phe

Leu

Ile

Ser

Ile

460

Glu

Phe

Glu

Ser

Ala

540

Leu

Gln

Asn

Leu

365

Arg

Ser

Pro

Asp

Thr

445

Leu

Ser

Ser

Thr

Gln

525

Ala

Asn

Glu

Asn

350

Lys

Lys

Gly

Ala

Phe

430

His

Phe

Asp

Gln

His

510

Glu

Asn

Thr

Ala

Val

Arg

Thr

Tyr

Ser

415

Thr

Pro

Ser

Asp

Ile

495

Gln

His

His

Gln

Leu
575

Arg

Thr

Gly

Ile

400

Asp

Asn

Arg

Pro

Phe

480

Leu

Glu

Asn

Asn

His

560

Val



Gly Ser Ser Ser Thr Lys Ile Phe
580
Gly Pro His Gly Ser Gln His Pro
595 600
Arg His Leu Ser Ser Asn Glu Pro
610 615
Pro Gln Gln Gln Pro Pro Gln Gln
625 630
His Asp Gly His Asn His Glu Gln
645
Gln Thr His Glu Ser Leu Glu Ile
660
Phe Lys Asp Ile Lys Met Val Asn
675 680
Glu Asp
690
<210> 222
<211> 2073
<212> DNA
<213> Saccharomyces cerevisiae
<400> 222
atggaaggct tcaatccggc tcacatagaa
cattcatcct cctttgtata tgctctaccc
aatgaggatc gtgcaagtgc aagtggaaat
ctgaatctca aaagcacaca ttccctcaat
ccgacggaaa ctattgggca tattcatcat
catctggatc cagtacccaa ctttgaagat
attttttatc ctcaaggaat agaacttgtg
ttcaagtgta aagctgctaa aaggggaagg
aaaggacagg aacacgaaga cgagaaatcc
agtccttcta atgccacagt aaccaatggg

Asp

585

Ile

Gln

Leu

Leu

Met

665

Gly

Glu Leu

Asp Phe

Val Arg

Gln Tyr

635

Gln
650

Thr

Gly Asn

Glu Leu

catgcgtcac
aaaagtgcta
ccagccgcag
agtgatcagc
gtggaaaagc
aagtccgata
atagaaaggt
aacgcgagaa
aagatcaatg

cctcaaacat
334

Lys Phe

Gln His

605

Ser His

620

His Gln

Val Gln

Thr Leu

Lys Tyr

685

cgattaattc
gtgaatatgt
tgccgtctcc
atgttcatac
tgaatcaaaa
ttaagccttg
cggacacatt
ggaaaagaaa
atgacgaatt

cgcccgatca

Val

590

Val

Gln

Asn

Lys

Leu

670

Val

Gln Asn

Asp His

Tyr Gly

Gln Pro

640

Asp Met

655

Glu Glu

Lys Pro

atctgacagc
agtcaaccat
cataatgaca
ctcaacatcg
caatttgatt
gttgcaaaag
taaagttgtc
agataagccc
agaatatgcg

aacatcctcc

60

120

180

240

300

360

420

480

540

600



ataaagccaa
gctacttatt
catcagctaa
aaggataatg
aatttaccca
agtttcaatg
gtatcgtcca
aataacaccg
aaagacacac
cgtaagaccg
gatgatcctt
actgtaacaa
catagcgggt
ctcttctctc
gttcattctc
ccagtccatc
gctaatagct
gctaaccaca
aacgtttctg
acaaaaatct
atagattttc
catcaatatg
cacgacgggc
tcgctagaaa
ggcgagttga
<210>
<211>

<212>
<213>

223
690
PRT

<400> 223

agaaaaaaag
cgttaaagag
agtttaaccc
acgtagatgc
ttccaacagce
tcgtcttgece
tatcccttga
gtagtatcaa
tcttaaaaag
gtacgccaac
tcaatttgaa
atttgaacga
ctacccatcc
cattaactac
catatttgaa
atgacccaag
cccaagaaca
ataatatcgg
atctgggcaa
tcgatgaatt
aacatgttga
gtccgcaaca
ataaccacga
taatgggaaa

agtatgtgaa

atgtgtatcg
gaaaagatgg
tgattccgaa
aatcaagaaa
tacaatcccce
cactaacagt
ttcatcgaat
taccaataac
aaccaccatg
atcttcgcaa
tgaaatcttg
aattgacttt
aagacaagtc
aaacacgaat
ctcagaggca
tgaaacacat
taatgagtat
cgttccaaac
cccactttta
gaaatttgta
ccatcgtcat
gcagccaccg
acagcttcaa
cacattattg

gccagaagat

Saccharomyces cerevisiae

aggtttaata
agcattgttg
gagtacaaaa
ttcgacgaat
tgtgattgtg
aatgttactt
gcatctaaaa
gtaaggaaac
cagaactttc
cactcatcta
ccactgccgg
acgaacattt
ttcgaccaat
aatgaatttg
gatttcagcc
caggaaaacc
attctacaat
aacaattcac
agacaagaag
caaaatggcc
ctcagctcta
cagcaattgc
acagtacaaa
gaagagttca

tag

335

actgtccgtt
taatgaacaa
aattcaaaga
tggaatacag
gtttaacaaa
catcagcatc
ggccatgcectt
cgaaaagcca
tcacaactaa
cagcattttc
catccgattt
ttaccaaatc
tggacgattg
aaggagagtc
aaattcttag
aggatattat
atttgacgca
attcgctaaa
ctttagttgg
cacacggttc
atgaacctca
aatatcacca
aggatatgca

aagacattaa

tagagtacga
taaccattca
aaaattaaga
aactttggcc
tgaaatacaa
ctcttcaact
accctctgta
gtgtaagaat
atcaaggctg
aggatatatt
caagctaaac
gccgcatcca
ttcctctata
agatgatttt
tagtgctccc
tgatagattt
cttcgatgct
tactcagcat
cagctcttca
tcaacatcct
agtacgatca
aaatcagccc
aacgcatgaa

aatggtgaac

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2073



Met

Ser

Ala

Gly

Ser

65

Pro

Asn

Asp

Leu

Ala

145

Lys

Leu

Thr

Val

Leu
225

Glu

Ser

Ser

Asn

50

Thr

Thr

Asn

Ile

Val

130

Ala

Gly

Glu

Ser

Ser

210

Lys

Gly

Asp

Glu

35

Pro

His

Glu

Leu

Lys

115

Ile

Lys

Gln

Tyr

Pro

195

Arg

Arg

Phe

Ser

20

Tyr

Ala

Ser

Thr

Ile

100

Pro

Glu

Arg

Glu

Ala

180

Asp

Phe

Lys

Asn

His

Val

Ala

Leu

Ile

85

His

Trp

Arg

Gly

His

165

Ser

Gln

Asn

Arg

Pro

Ser

Val

Val

Asn

70

Gly

Leu

Leu

Ser

Arg

150

Glu

Pro

Thr

Asn

Trp
230

Ala

Ser

Asn

Pro

55

Ser

His

Asp

Gln

Asp

135

Asn

Asp

Ser

Ser

Cys

215

Ser

His

Ser

His

40

Ser

Asp

Ile

Pro

Lys

120

Thr

Ala

Glu

Asn

Ser

200

Pro

Ile

Ile

Phe

25

Asn

Pro

Gln

His

Val

105

Ile

Phe

Arg

Lys

Ala

185

Ile

Phe

Val

Glu

10

Val

Glu

Ile

His

His

90

Pro

Phe

Lys

Arg

Ser

170

Thr

Lys

Arg

Val

336

His

Tyr

Asp

Met

Val

75

Val

Asn

Tyr

Val

Lys

155

Lys

Val

Pro

Val

Met
235

Ala

Ala

Arg

Thr

60

His

Glu

Phe

Pro

Val

140

Arg

Ile

Thr

Lys

Arg

220

Asn

Ser

Leu

Ala

45

Leu

Thr

Lys

Glu

Gln

125

Phe

Lys

Asn

Asn

Lys

205

Ala

Asn

Pro

Pro

30

Ser

Asn

Ser

Leu

Asp

110

Gly

Lys

Asp

Asp

Gly

190

Lys

Thr

Asn

Ile

15

Lys

Ala

Leu

Thr

Asn

95

Lys

Ile

Cys

Lys

Asp

175

Pro

Arg

Tyr

His

Asn

Ser

Ser

Lys

Ser

80

Gln

Ser

Glu

Lys

Pro

160

Glu

Gln

Cys

Ser

Ser
240



His

Glu

Glu

Ile

Val

305

Val

Leu

Lys

Thr

Thr

385

Asp

Phe

Ile

Gln

Leu
465

Gln

Lys

Leu

Pro

290

Leu

Ser

Pro

Pro

Met

370

Pro

Asp

Lys

Phe

Val

450

Thr

Leu

Leu

Glu

275

Cys

Pro

Ser

Ser

Lys

355

Gln

Thr

Pro

Leu

Thr

435

Phe

Thr

Lys

Arg

260

Tyr

Asp

Thr

Ile

Val

340

Ser

Asn

Ser

Phe

Asn

420

Lys

Asp

Asn

Phe

245

Lys

Arg

Cys

Asn

Ser

325

Asn

Gln

Phe

Ser

Asn

405

Thr

Ser

Gln

Thr

Asn

Asp

Thr

Gly

Ser

310

Leu

Asn

Cys

Leu

Gln

390

Leu

Val

Pro

Leu

Asn
470

Pro

Asn

Leu

Leu

295

Asn

Asp

Thr

Lys

Thr

375

His

Asn

Thr

His

Asp

455

Asn

Asp

Asp

Ala

280

Thr

Val

Ser

Gly

Asn

360

Thr

Ser

Glu

Asn

Pro

440

Asp

Glu

Ser

Val

265

Asn

Asn

Thr

Ser

Ser

345

Lys

Lys

Ser

Ile

Leu

425

His

Cys

Phe

Glu

250

Asp

Leu

Glu

Ser

Asn

330

Ile

Asp

Ser

Thr

Leu

410

Asn

Ser

Ser

Glu

337

Glu

Ala

Pro

Ile

Ser

315

Ala

Asn

Thr

Arg

Ala

395

Pro

Glu

Gly

Ser

Gly
475

Tyr

Ile

Ile

Gln

300

Ala

Ser

Thr

Leu

Leu

380

Phe

Leu

Ile

Ser

Ile

460

Glu

Lys

Lys

Pro

285

Ser

Ser

Lys

Asn

Leu

365

Arg

Ser

Pro

Asp

Thr

445

Leu

Ser

Lys

Lys

270

Thr

Phe

Ser

Arg

Asn

350

Lys

Lys

Gly

Ala

Phe

430

His

Phe

Asp

Phe

255

Phe

Ala

Asn

Ser

Pro

335

Val

Arg

Thr

Tyr

Ser

415

Thr

Pro

Ser

Asp

Lys

Asp

Thr

Val

Thr

320

Cys

Arg

Thr

Gly

Ile

400

Asp

Asn

Arg

Pro

Phe
480



Val His

Ser Ser

Asn Gln

Glu Tyr
530

Asn Ile
545

Asn Val

Gly Ser

Gly Pro

Arg His

610

Pro Gln
625

His Asp

Gln Thr

Phe Lys

Glu Asp

690

<210>

Ser

Ala

Asp

515

Ile

Ser

Ser

His

595

Leu

Gln

Gly

His

Asp

675

224

Pro

Pro

500

Ile

Leu

Val

Asp

Ser

580

Gly

Ser

Gln

His

Glu

660

Ile

Tyr

485

Pro

Ile

Gln

Pro

Leu

565

Thr

Ser

Ser

Pro

Asn

645

Ser

Lys

Leu

Val

Asp

Tyr

Asn

550

Gly

Lys

Gln

Asn

Pro

630

His

Leu

Met

Asn

His

Arg

Leu

535

Asn

Asn

Ile

His

Glu

615

Gln

Glu

Glu

Val

Ser

His

Phe

520

Thr

Asn

Pro

Phe

Pro

600

Pro

Gln

Gln

Ile

Asn
680

Glu

Asp

505

Ala

His

Ser

Leu

Asp

585

Ile

Gln

Leu

Leu

Met

665

Gly

Ala

490

Pro

Asn

Phe

His

Leu

570

Glu

Asp

Val

Gln

Gln

650

Gly

Glu

338

Asp

Ser

Ser

Asp

Ser

555

Arg

Leu

Phe

Arg

Tyr

635

Thr

Asn

Leu

Phe

Glu

Ser

Ala

540

Leu

Gln

Lys

Gln

Ser

620

His

Val

Thr

Lys

Ser

Thr

Gln

525

Ala

Asn

Glu

Phe

His

605

His

Gln

Gln

Leu

Tyr
685

Gln

His

510

Glu

Asn

Thr

Ala

Val

590

Val

Gln

Asn

Lys

Leu

670

Val

Ile

495

Gln

His

His

Gln

Leu

575

Gln

Asp

Tyr

Gln

Asp

655

Glu

Lys

Leu

Glu

Asn

Asn

His

560

Val

Asn

His

Gly

Pro

640

Met

Glu

Pro



<211>
<212>
<213>

DNA
<400> 224
atggaaggct
cattcatcct
aatgagggtc
ctgaatctca
ccgacggaaa
catctggatc
attttttatc
ttcaagtgta
aaaggacagg
agtccttcta
ataaagccaa
gctacttatt
catcagctaa
aaggataatg
aatttaccca
agtttcaatg
gtatcgtcca
aataacaccg
aaagacacac
cgtaagaccg
gatgatcctt
actgtaacaa
catagcgggt
ctcttctctc
gttcattctc
ccagtccatc

gctaatagcet

2073

tcaatccggce
cctttgtata
gtgcaagtgc
aaagcacaca
ctattgggca
cagtacccaa
ctcaaggaat
aagctgctaa
aacacgaaga
atgccacagt
agaaaaaaag
cgttaaagag
agtttaaccc
acgtagatgc
ttccaacagc
tcgtcttgcece
tatcccttga
gtagtatcaa
tcttaaaaag
gtacgccaac
tcaatttgaa
atttgaacga
ctacccatcc
cattaactac
catatttgaa
atgacccaag

CcCccaagaaca

Saccharomyces cerevisiae

tcacatagaa
tgctctaccce
aagtggaaat
ttccctcaat
tattcatcat
ctttgaagat
agaacttgtg
aaggggaagyg
cgagaaatcc
aaccaatggg
atgtgtatcg
gaaaagatgg
tgattccgaa
aatcaagaaa
tacaatcccc
cactaacagt
ttcatcgaat
taccaataac
aaccaccatg
atcttcgcaa
tgaaatcttg
aattgacttt
aagacaagtc
aaacacgaat
ctcagaggca
tgaaacacat

taatgagtat

catgcgtcac
aaaagtgcta
ccagccgcag
agtgatcagc
gtggaaaagc
aagtccgata
atagaaaggt
aacgcgagaa
aagatcaatg
cctcaaacat
aggtttaata
agcattgttg
gagtacaaaa
ttcgacgaat
tgtgattgtg
aatgttactt
gcatctaaaa
gtaaggaaac
cagaactttc
cactcatcta
ccactgccgg
acgaacattt
ttcgaccaat
aatgaatttg
gatttcagcc
caggaaaacc

attctacaat

339

cgattaattc
gtgaatatgt
tgccgtctece
atgttcatac
tgaatcaaaa
ttaagccttg
cggacacatt
ggaaaagaaa
atgacgaatt
cgcccgatca
actgtccatt
taatgaacaa
aattcaaaga
tggaatacag
gtttaacaaa
catcagcatc
ggccatgctt
cgaaaagcca
tcacaactaa
cagcattttc
catccgattt
ttaccaaatc
tggacgattg
aaggagagtc
aaattcttag
aggatattat

atttgacgca

atctgacagc
agtcaaccat
cataatgaca
ctcaacatcg
caatttgatt
gttgcaaaag
taaagttgtc
agataagccc
agaatatgcg
aacatcctcc
tagagtacga
taaccattca
aaaattaaga
aactttggcc
tgaaatacaa
ctcttcaact
accctctgta
gtgtaagaat
atcaaggctg
aggatatatt
caagctaaac
gccgcatcca
ttcctctata
agatgatttt
tagtgctccc
tgatagattt

cttcgatgct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



gctaaccaca
aacgtttctg
acaaaaatct
atagattttc
catcaatatg
cacgacgggc

tcgctagaaa

ggcgagttga

ataatatcgg
atctgggcaa
tcgatgaatt
aacatgttga
gtccgcaaca
ataaccacga
taatgggaaa

agtatgtgaa

cgttccaaac
cccactttta
gaaatttgta
ccatcgtcat
gcagccaccg
acagcttcaa
cacattattg

gccagaagat

aacaattcac
agacaagaag
caaaatggcc
ctcagctcta
cagcaattgc
acagtacaaa
gaagagttca

tag

attcgctaaa
ctttagttgg
cacacggttc
atgaacctca
aatatcacca
aggatgtgca

aagacattaa

tactcagcat
cagctcttca
tcaacatcct
agtacgatca
aaatcagccc
aacgcatgaa

aatggtgaac

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

<400>

Met

Ser

Ala

Gly

Ser

65

Pro

Asn

Asp

Leu

Glu

Ser

Ser

Asn

50

Thr

Thr

Asn

Ile

Val
130

225
690
PRT

Saccharomyces cerevisiae

225

Gly

Asp

Glu

35

Pro

His

Glu

Leu

Lys

115

Ile

Phe

Ser

20

Tyr

Ala

Ser

Thr

Ile

100

Pro

Glu

Asn

His

Val

Ala

Leu

Ile

85

His

Trp

Arg

Pro

Ser

Val

Val

Asn

70

Gly

Leu

Leu

Ser

Ala

Ser

Asn

Pro

55

Ser

His

Asp

Gln

Asp
135

His

Ser

His

40

Ser

Asp

Ile

Pro

Lys

120

Thr

Ile

Phe

25

Asn

Pro

Gln

His

Val

105

Ile

Phe

Glu

10

Val

Glu

Ile

His

His

90

Pro

Phe

Lys

340

His

Tyr

Gly

Met

Val

75

Val

Asn

Tyr

Val

Ala

Ala

Arg

Thr

60

His

Glu

Phe

Pro

Val
140

Ser

Leu

Ala

45

Leu

Thr

Lys

Glu

Gln

125

Phe

Pro

Pro

30

Ser

Asn

Ser

Leu

Asp

110

Gly

Lys

Ile

15

Lys

Ala

Leu

Thr

Asn

95

Lys

Ile

Cys

Asn

Ser

Ser

Lys

Ser

80

Gln

Ser

Glu

Lys

1680

1740

1800

1860

1920

1980

2040

2073



Ala

145

Lys

Leu

Thr

Val

Leu

225

His

Glu

Glu

Ile

Val

305

Val

Leu

Lys

Thr

Ala

Gly

Glu

Ser

Ser

210

Lys

Gln

Lys

Leu

Pro

290

Leu

Ser

Pro

Pro

Met
370

Lys

Gln

Tyr

Pro

195

Arg

Arg

Leu

Leu

Glu

275

Cys

Pro

Ser

Ser

Lys

355

Gln

Arg

Glu

Ala

180

Asp

Phe

Lys

Lys

Arg

260

Tyr

Asp

Thr

Ile

Val

340

Ser

Asn

Gly

His

165

Ser

Gln

Asn

Arg

Phe

245

Lys

Arg

Cys

Asn

Ser

325

Asn

Gln

Phe

Arg

150

Glu

Pro

Thr

Asn

Trp

230

Asn

Asp

Thr

Gly

Ser

310

Leu

Asn

Cys

Leu

Asn

Asp

Ser

Ser

Cys

215

Ser

Pro

Asn

Leu

Leu

295

Asn

Asp

Thr

Lys

Thr
375

Ala

Glu

Asn

Ser

200

Pro

Ile

Asp

Asp

Ala

280

Thr

Val

Ser

Gly

Asn

360

Thr

Arg

Lys

Ala

185

Ile

Phe

Val

Ser

Val

265

Asn

Asn

Thr

Ser

Ser

345

Lys

Lys

Arg

Ser

170

Thr

Lys

Arg

Val

Glu

250

Asp

Leu

Glu

Ser

Asn

330

Ile

Asp

Ser

341

Lys

155

Lys

Val

Pro

Val

Met

235

Glu

Ala

Pro

Ile

Ser

315

Ala

Asn

Thr

Arg

Arg

Ile

Thr

Lys

Arg

220

Asn

Tyr

Ile

Ile

Gln

300

Ala

Ser

Thr

Leu

Leu
380

Lys

Asn

Asn

Lys

205

Ala

Asn

Lys

Lys

Pro

285

Ser

Ser

Lys

Asn

Leu

365

Arg

Asp

Asp

Gly

190

Lys

Thr

Asn

Lys

Lys

270

Thr

Phe

Ser

Arg

Asn

350

Lys

Lys

Lys

Asp

175

Pro

Arg

Tyr

His

Phe

255

Phe

Ala

Asn

Ser

Pro

335

Val

Arg

Thr

Pro

160

Glu

Gln

Cys

Ser

Ser

240

Lys

Asp

Thr

Val

Thr

320

Cys

Arg

Thr

Gly



Thr

385

Asp

Phe

Ile

Gln

Leu

465

Val

Ser

Asn

Glu

Asn

545

Asn

Gly

Gly

Arg

Pro

Asp

Lys

Phe

Val

450

Thr

His

Ser

Gln

Tyr

530

Ile

Val

Ser

Pro

His

Thr

Pro

Leu

Thr

435

Phe

Thr

Ser

Ala

Asp

515

Ile

Gly

Ser

Ser

His

595

Leu

Ser

Phe

Asn

420

Lys

Asp

Asn

Pro

Pro

500

Ile

Leu

Val

Asp

Ser

580

Gly

Ser

Ser

Asn

405

Thr

Ser

Gln

Thr

Tyr

485

Pro

Ile

Gln

Pro

Leu

565

Thr

Ser

Ser

Gln

390

Leu

Val

Pro

Leu

Asn

470

Leu

Val

Asp

Tyr

Asn

550

Gly

Lys

Gln

Asn

His

Asn

Thr

His

Asp

455

Asn

Asn

His

Arg

Leu

535

Asn

Asn

Ile

His

Glu

Ser

Glu

Asn

Pro

440

Asp

Glu

Ser

His

Phe

520

Thr

Asn

Pro

Phe

Pro

600

Pro

Ser

Ile

Leu

425

His

Cys

Phe

Glu

Asp

505

Ala

His

Ser

Leu

Asp

585

Ile

Gln

Thr

Leu

410

Asn

Ser

Ser

Glu

Ala

490

Pro

Asn

Phe

His

Leu

570

Glu

Asp

Val
342

Ala

395

Pro

Glu

Gly

Ser

Gly

475

Asp

Ser

Ser

Asp

Ser

555

Arg

Leu

Phe

Arg

Phe

Leu

Ile

Ser

Ile

460

Glu

Phe

Glu

Ser

Ala

540

Leu

Gln

Lys

Gln

Ser

Ser

Pro

Asp

Thr

445

Leu

Ser

Ser

Thr

Gln

525

Ala

Asn

Glu

Phe

His

605

His

Gly

Ala

Phe

430

His

Phe

Asp

Gln

His

510

Glu

Asn

Thr

Ala

Val

590

Val

Gln

Tyr

Ser

415

Thr

Pro

Ser

Asp

Ile

495

Gln

His

His

Gln

Leu

575

Gln

Asp

Tyr

Ile

400

Asp

Asn

Arg

Pro

Phe

480

Leu

Glu

Asn

Asn

His

560

Val

Asn

His

Gly



Pro

625

His

Gln

Phe

Glu

610

Gln

Asp

Thr

Lys

Asp
690

Gln

Gly

His

Asp
675

Gln

His

Glu

660

Ile

Pro

Asn

645

Ser

Lys

Pro

630

His

Leu

Met

615

Gln

Glu

Glu

Val

Gln

Gln

Ile

Asn
680

Leu

Leu

Met

665

Gly

Gln

Gln

650

Gly

Glu

343

Tyr

635

Thr

Asn

Leu

620

His

Val

Thr

Lys

Gln

Gln

Leu

Tyr
685

Asn

Lys

Leu

670

Val

Gln

Asp

655

Glu

Lys

Pro

640

Val

Glu

Pro



