<110>
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<130>

<150>
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<160>
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<210>

Q211>

212>

213>

220>
223>

<400>

SEQUENCE LISTING

DATICHI SANKYO COMPANY, LIMITED

National Institute of Advanced Industrial Science and Technology

An improved method for high-yield secretory production of proteins

PH-6230-PCT

JP2014-155272
2014-07-30

76

PatentIn version 3.5

1

29

DNA

Artificial

primer

1

gcaagcttte tttcgcaaac agctctttg

210>
211>
212>
213>

2
41
DNA

Artificial
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29



220>
223>

<400>

gaacccggga acagaatcta gattttttcg taagtcgtaa g

<210>
Q211>
212>
213>

220>
223>

<400>

primer

2

3
39
DNA

Artificial

primer

3

ctgttcecegg gttectggat ccgagacggt geccgacte

210>
211>
212>
213>

220>
223>

<400>

4
25
DNA

Artificial

primer

4

gcggtaccgt tagtggtacg ggcag

210>
211

5

17
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41

39

25



212>
213>

220>
223>

<400>

DNA

Artificial

primer

5

ggtaccagta ctggaaa

210>
211>
212>
213>

220>
223>

<400>

cagataaaca ggcgactttt cgggtcacgt gact

210>
21
212>
213>

220>
223>

<400>

agtcacgtga cccgaaaagt cgectgttta tectg

6
34
DNA

Artificial

primer

6

7
34
DNA

Artificial

primer

7

17

34

34



210>
Q21
212>
213>

220>
223>

<400>

8
17
DNA

Artificial

primer

8

ccaaggagga agaaatt

210>
Q11>
212>
213>

220>
223>

<400>

9
17
DNA

Artificial

primer

9

atcacaggaa agcgcat

<210>
Q211>
212>
213>

220>
223>

10
17
DNA

Artificial

primer
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17

17



<400>

10

attcgagcat cgccegtg

210>
Q11>
212>
213>

220>
223>

<400>

11
20
DNA

Artificial

primer

11

atggctattc ctgacgaatt

<210>
Q211>
212>
213>

220>
223>

<400>

ttagaatcta gccagacccet te

210>
211>
212>
213>

12
22
DNA

Artificial

primer

12

13
21
DNA

Artificial
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17

20

22



220>
<223> primer

<400> 13

gatctcagge cgagtcaaga c 21

210> 14

211> 19

<212> DNA

213> Artificial

220>
<223> primer

<400> 14

ttacaactcg tcgtgagcce 19

210> 15

211> 21

<212> DNA

213> Artificial

220>
<223> primer

<400> 15

ttatagctcc aaacgataca g 21

<210> 16

211> 18
6 / 222



212>
213>

220>
223>

<400>

DNA

Artificial

primer

16

taaacactaa cgccgcat

210>
211>
212>
213>

220>
223>

<400>

17
19
DNA

Artificial

primer

17

tcacagctca tcatgatcc

210>
21
212>
213>

220>
223>

<400>

caagcttcgt tggcagcagt ggag

18
24
DNA

Artificial

primer

18

18

19

24



210> 19
211> 24
<212> DNA

213>

220>
223>

<400> 19

Artificial

primer

cggtacccga tggaatctca gaca

<210> 20
Q11>
212>
213>

DNA

<400> 20

caagcttcgt

gagtttgecce

tcggeccatta

tcgetgateg

ctagcttcceg

ctggetgett

gaaagcattg

1384

Ogataea minuta

tggcagcagt

ttgttccaat

gtgatgctce

catctcaaaa

gggcagttga

tgtctaagga

atcttactga

ggaggcecttg

ggatgcgaaa

tatcgeggea

tttgattcca

cttccacatg

catgccagca

ggtgtttage

gtcatcccegt

gcggaagtca

ctaaatgatg

aactcttata

gagtggctca

gaagaattgg

atctccgatt

tatttgacga

tttctgacgt

ctccaagccce

ttgtegtttt

aggaaacgca

ccgecgaagg

tgttcagtgg
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cttgccagca

tcectgtegac

tctecgtcaca

caagaatggc

ctcccaaacce

tttegtttee

atataccgga

24

60

120

180

240

300

360

420



tacttcccgg

caggactcga

tctagaatct

gatcttgetg

gagcagttcg

gacggaaacg

tctaagaact

tctgacgtga

aagaaggacg

gctettgact

ggtaacgaca

gttggtgegt

gacatttttg

gccactcettt

ttgagcttge

ctgaagaaga

accg

agaaggtggt

gagttttcge

ctcacagaga

gagatggcgt

gtggcagage

gtcacggtac

ccaaaattgt

tcaagggtgt

gtttcaaggg

tggctgtcaa

atgctgacge

ccactttgte

ctcegggett

ctggtacatc

aaccagaatc

acctgatcaa

tgacctcatce

cgataagtcg

gcctctecagt

cacggcttat

agagtggggt

tcactgecget

cgcagtgaag

tgaattcget

atcgactgcce

tgececgetgte

atgcaactat

tgactctaga

gaacatcctt

gatggcctcece

gtcgtegttg

gtttggtacg

agaagacacc

tctactcaaa

ctcggcaatt

gtcattgata

aagaccatcc

ggtacaattg

gttttgagat

gcaaatgatc

aacatgtctt

aaagctggtt

tctectgetg

gcttactttt

tccacctaca

cctcacgttt

ttttettegg

aagaacgttt

ctgacgtggce

acggtgetce

tcaacgagta

ccggtatcaa

caaccggtga

gctcggaaga

ctaacggttc

acgttgccaa

tgggaggteg

tacactttge

ctgcagagaa

ccaactatgg

taggttctga

gtggtctgtt

cagctatcte

tgtctgagat
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gttcgttgag

ttggggtttg

cgtttacgac

tgtgaagcac

tgatgatatt

ttatggagtt

tggttccatg

gtctaaagcce

caagtctcct

tgttgeecget

cgcagtcact

taaatgtgtt

cactgccacc

gacctacttt

ccctgetcag

tccatcgggt

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1384



210> 21

Q211> 17

<212> DNA

213> Artificial

220>
<223> primer

<400> 21

caggaaacag ctatgac

210> 22

Q11> 22

<212> DNA

213> Artificial

<2207
{223> primer

<400> 22

ctaatcgaac aaatcagcaa cc

210> 23

211> 22

<212> DNA

213> Artificial

220>
<223> primer

10 / 222

17

22



<400>

23

atgaagttat cccagtctge tg

210>
Q21
212>
213>

220>
223>

<400>

24

20

DNA
Artificial

primer

24

caaaggaata gatcccccat

210>
Q211>
212>
<213>

220>
223>

<400>

25

2220

DNA
Artificial

synthetic nucleotide

25

tctagaatga gattcccatc catcttcacc

gctgetccag ttaacaccac caccgaggac

atcggttact ccgacttgga gggtgacttce

accaacaacg gtttgttgtt catcaacacc

gcegttttgt tcgetgette ctecgetttg

gagaccgectc aaatcccage tgaggetgtt

gacgttgetg ttttgeccatt ctccaactcee

accatcgectt ccatcgetge taaggaggag
1L/ 222

22

20

60

120

180

240



ggtgttteet

tccagacaat

ccaaactgga

gagttgttga

cacatcttgt

ccagctccac

atcaacgacc

gacatcaacg

atcgttgacg

ggttectggg

cacggtacca

ggtgttggtt

gaggacgagyg

tggggtccag

ttggttaagg

ggtaacggtg

tggagaagag

acttcgectgt

agtacgagca

agttgggtaa

ccgttcacga

caatggactc

cattgttcga

ttttggactt

acggtttgga

acttcaacga

gatgtgctgg

acaacgctaa

ctgetteett

ctgacgacgg

gtgttaccga

gtaccagagg

agaggctgag

tgagtccaac

cgacgttaga

gagatcctcce

cttgttccca

cteettgttg

gagacaatgg

gtggtacaac

ctacgagaac

caacaccaac

tgagatcgcet

gatctccggt

gatctacggt

tagacacttg

gggtagagac

tgacaactgt

gctcaacaaa

gagaccttgt

ggtttgccaa

ttggaggagt

agaaacgact

ccagttaagg

cacttggtta

aacatcaccg

gaggacttga

ttgccaaage

gctaagaagg

atcagaatct

ttggacgtta

caaggtccat

tccaagggtg

aactacgacg

tcccattgaa

ccagattgga

accactacgt

tgcaaggtga

tgttcaagag

aggctgagga

acccatcctt

gtgctggtgt

aggacaactt

caagattgtce

gtaacaactt

tgtccggtga

acgacatcta

ccgacttggt

ctatctacgt

gttacaccaa

12 / 222

ggaccacacc

ggagatgcac

tttctccaag

caacaacgac

attgccagtt

caagttgtcce

cccaggttee

tgttgetget

ctgtgctgag

cgacgactac

ctgtggtgtt

catcaccacc

ctcetgttee

taagaaggct

tttecgettee

ctccatctac

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



tccatcacca

tccgetgtta

atcaacggta

ggtgtttaca

ttgtccatcet

gctatgggta

atcgagatgt

ttgtacgttt

tccgagaagt

gacatcgaca

atctccaact

accttcatgt

aagaccaccg

gagtccatcg

gagccagetg

atctccgceta

accaccaccg

tcggtgetat

tggetgttac

gatgttccaa

ccttgttgtt

tgtcecgetgt

agaagtactc

ccaagacctg

cccaatccac

ccttgcaaga

ccgagatcag

tgggtgttgt

ccgttgetea

agaacggtca

actcctccaa

ctaccgagtce

ccteccaccte

cttccaccga

cgaccacaag

ctactcctee

ctcccacggt

ggaggctaac

tggtttggag

ccacagatac

ggagaacgtt

caactccacc

cgctaacttce

aggtaccacc

tagaccaaga

ctggggtgag

cagaatcgac

gaccgagacc

caccgtttee

ctccatctcee

cccacaccac

gacttgcacc

ggttceggtg

ggtacctcceg

ccaaacttga

aagaacgctg

ggtttcggta

aacgctcaaa

gaggagacct

aagagaatcg

accgttgact

gacgtttccet

aacggtgttg

ttccactect

ttcgtttteg

caatactccg

atcggtgttg

caccaccacec

caccatactc

agtacatcca

ctgetgetee

cctggagaga

acggtgactg

agatcgacgce

cctggttcta

tggagtccgt

agcacgttac

tgatctcccee

ccgagggttt

gtgactggaa

ggagattgaa

gtaacgacaa

cttecctecac

agacctccge

accaccacca

13 / 222

cgagggttgt

ctcectecgac

attggctget

cgttcaatac

gagagactcc

tcacaagttg

cttgccaacc

tatcaccatc

cgttaccgtt

agctggtate

caaggactgg

gatcaaggtt

gttgttcggt

ggaggaggtt

ctccatctee

tatcccacaa

ctaaggatcc

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



210>
Q211>

26
2040

<212> DNA

213> Arti

220>
223>

<400> 26

tctagaatga

gctgetecag

attggttact

actaacaacg

ggagtttcet

agattcaagg

tacttgcage

gctaagactt

ttcggtgaca

tgttgtgceta

ccaaacttge

ficial

gattcccatce

ttaacactac

ccgacttgga

gtttgttgtt

tggagaagag

acttgggtga

agtgtccatt

gtgttgetga

agttgtgtac

agcaagagcc

caagattggt

synthetic nucleotide

catcttcact

tactgaggac

aggtgacttce

catcaacact

agaagctgag

agagaacttc

cgaggatcac

cgaatccget

tgttgetact

agaaagaaac

tagaccagag

getgttttgt

gagactgcte

gacgttgetg

acaatcgcett

gctgacgete

aaggctttgg

gttaagttgg

gagaactgtg

ttgagagaaa

gagtgtttcet

gttgacgtta

tcgetgette

agattccagce

ttttgecatt

ccattgectge

acaagtctga

ttttgatcge

ttaacgaggt

ataagtcctt

cttacggtga

tgcagcacaa

tgtgtactge

14 / 222

ttcecgetttg

tgaagctgtt

ctccaactce

taaagaagag

agttgctcac

tttcgectcag

tactgagttc

gcacactttg

gatggctgac

ggacgacaac

tttccacgac

60

120

180

240

300

360

420

480

540

600

660



aacgaagaga

tacgctccag

caggctgcetg

aaggcttett

gcttttaagg

gaggtttcca

ttgttggaat

tccatctecet

attgctgagg

gttgaatcca

ttcttgtatg

gctaaaactt

tacgctaagg

caaaactgtg

agatacacta

ttgggtaagg

gaagattact

ctttcttgaa

agttgttgtt

acaaagctge

ctgctaagca

cttgggetgt

aattggttac

gtgctgatga

ccaagttgaa

ttgagaacga

aggacgtttg

aatatgctag

acgagactac

ttttcgacga

agttgttcga

agaaggttcce

ttggttccaa

tgtctgttgt

gaagtacttg

ctttgctaag

ttgtttgttg

gagattgaag

tgctagattg

agacttgact

cagagctgac

agaatgttgt

cgaaatgcct

taagaactac

aagacatcca

tttggaaaag

gttcaagcca

gcagttgggt

acaggtttce

gtgttgtaag

tttgaaccag

tacgagatcg

agatacaagg

ccaaagttgg

tgtgettecet

tcccagagat

aaggttcaca

ttggctaagt

gagaagcctt

gctgatttge

gctgaggceta

gactactccg

tgttgtgcetg

ttggttgagg

gagtacaagt

actcctactt

cacccagagg

ttgtgtgttt

ctagaagaca

ctgetttecac

acgagttgag

tgcagaagtt

ttccaaaggce

cagaatgttg

acatctgtga

tgttggagaa

cttecttgge

aggatgtttt

ttgttttgtt

ctgectgacce

aaccacagaa

tccagaacgce

tggttgaagt

ctaagagaat

tgcacgaaaa
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cccatactte

tgagtgttgt

agatgagggt

cggagagaga

tgaattcget

tcacggtgac

aaaccaggac

gtcccactgt

tgctgacttce

cttgggtatg

gttgagattg

acacgaatgt

cttgattaag

tttgttggtt

ttccagaaac

gccatgtget

gactccagtt

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



tccgacagag

gctttggaag

cacgctgaca

gttgagttgg

gactttgectg

gaagagggta

210> 27
Q21
212>
213>

<220>
221> CDS

222>

<400> 27

1992
DNA

(1.

ttacaaaatg

ttgacgagac

tctgtacttt

ttaagcacaa

ctttcgttga

agaagttggt

Ogataea minuta

. (1992)

ttgtactgag

ttacgttcca

gtccgagaaa

gccaaaggcet

gaaatgttgt

tgetgettet

tcecttggtta

aaagagttca

gagagacaga

acaaaagagc

aaggctgacg

caagctgett

acagaagacc

acgctgagac

tcaagaagca

aattgaaggc

acaaagagac

tgggtttgta

ttgtttetet

tttcacttte

gactgctttg

tgttatggac

ttgtttecget

gtaaggatcc

atg gct att cct gac gaa ttc gat atc atc gtt gtg ggt gga gge tca

Met Ala Ile Pro Asp Glu Phe Asp Ile Ile Val Val Gly Gly Gly Ser

1

5

10

15

tge gge tge gee ate gee ggt aga cte ggt aac cte gac ccg gac gtt

Cys Gly Cys Ala Ile Ala Gly Arg Leu Gly Asn Leu Asp Pro Asp Val

20

25

30
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1740

1800

1860

1920

1980

2040

48

96



act

Thr

gte
Val

acg
Thr
65

agg

Arg

aac

Asn

gag
Glu

cte

Leu

gac
Asp
145

caa

gtg
Val

tac
Tyr
50

gct

Ala

gee

Ala

tte
Phe

caa

Gln

gag
Glu
130

ggt
Gly

gac

gct
Ala
35

ctt

Leu

acc

Thr

att
Ile

cte

Leu

gag
Glu
115

acg

Thr

ceg

Pro

tte

cte

Leu

cct

Pro

tte
Phe

gte
Val

atg
Met
100

gga
Gly

tat

Tyr

atc

Ile

ctg

atc

Ile

ggt
Gly

tac

Tyr

cce
Pro

85

tac

Tyr

tgg

Trp

caa

Gln

aag

Lys

aga

gag
Glu

gtc
Val

aac
Asn

70

tge

Cys

acc

Thr

acc

Thr

cgt

Arg

gte
Val
150

gce

ggt
Gly

tat
Tyr
55

tcg

Ser

gct
Ala

aga

Arg

acc

Thr

cct
Pro

135

tce

Ser

tgce

ggt
Gly
40

cca

Pro

aga

Arg

aac

Asn

gce

Ala

gac
Asp
120

tge

Cys

tte
Phe

gag

gag
Glu

aga

Arg

cca

Pro

att
Ile

tcg
Ser

105

gag
Glu

aac

Asn

ggt
Gly

tcg

aac aac

Asn Asn

aac atg

Asn Met

tcc aag
Ser Lys
75

ctt ggt

Leu Gly

90

gce tee

Ala Ser

ctg ctt

Leu Leu

aac agg

Asn Arg

aac tac

atc

Ile

aga
Arg
60

cac

His

gga
Gly

gac

Asp

ccg

Pro

gag
Glu
140

acc

aat
Asn

45

cte

Leu

ctg

Leu

ggt
Gly

tac

Tyr

cte
Leu

125

gtg
Val

tac

Asn Tyr Thr Tyr

155

cag ggt

att
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cct

aac

Asn

gac

Asp

aac

Asn

tce

Ser

gac
Asp
110

atg
Met

cac

His

cca

Pro

tte

cca

Pro

tce

Ser

g8c
Gly

tce
Ser

95

gac

Asp

aag

Lys

ggt
Gly

act

Thr

aac

tgg

Trp

aag

Lys

aga
Arg
80

atc

Ile

tgg
Trp

aag

Lys

tte
Phe

gce
Ala
160

gac

144

192

240

288

336

384

432

480

528



Gln

gat

Asp

tgg
Trp

atc

Tle

acc
Thr
225

agg

Arg

atc

Ile

tet

Ser

aga

Arg

Asp

ctt

Leu

atc

Ile

cac
His
210

aag

Lys

acce

Thr

tte

Phe

cca

Pro

caa

Gln

Phe

gaa

Glu

aac
Asn

195

cct

Pro

gct
Ala

gtt
Val

aag

Lys

ttg
Leu

275

gcg
Ala

Leu

gac
Asp
180

agg

Arg

acc

Thr

gac

Asp

cca

Pro

gce
Ala
260

gtg
Val

g8¢C
Gly

Arg
165

cte

Leu

gat

Asp

atg
Met

aag

Lys

atg
Met
245

aga

Arg

ctg

Leu

atc

Ile

Ala

aag

cte

Leu

aga

Arg

gtg
Val
230

aag

Lys

aag

Lys

caa

Gln

aag

Lys

gce

Ala

ggt
Gly

aac
Asn

215

atc

Ile

cecg

Pro

caa

Gln

aga

Arg

ccg

Pro

Glu

tcg

Ser

aga
Arg
200

aag

Lys

att
Ile

gtc
Val

att

Ile

tct

Ser

280

atc

Ile

Ser

cac
His
185

aga

Arg

age

Ser

gag
Glu

gag
Glu

gtg
Val
265

ggt
Gly

gtc
Val

Gln Gly
170

gga gct
Gly Ala

tcg gac

Ser Asp

aat ctg

Asn Leu

aac ggce
Asn Gly
235

acc aaa
Thr Lys
250

gtt tcg
Val Ser

atc ggt
Ile Gly

gac ttg

Asp Leu

Ile

gag
Glu

tcg

Ser

tte
Phe
220

gtt
Val

aac

Asn

tge

Cys

gcg
Ala

cct

Pro
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Pro Phe

tac tgg
Tyr Trp
190

gca cac
Ala His
205

ctc att
Leu Ile

gct gte
Ala Val

cct cca

Pro Pro

ggt acg
Gly Thr
270

gce cac
Ala His
285

ggt gtce
Gly Val

Asn Asp
175

ctc aag

Leu Lys

gce tac

Ala Tyr

acg tcc

Thr Ser

ggt gte
Gly Val
240

age agg
Ser Arg
255

atc tcc

Ile Ser

aag ctg

Lys Leu

ggt gag
Gly Glu

576

624

672

720

768

816

864

912



aac
Asn

305

gag
Glu

aag

Lys

acc

Thr

ttg

Leu

gac
Asp
385

tte

Phe

tte
Phe

290

tte
Phe

gtt
Val

tce

Ser

aac

Asn

gce
Ala
370

aac

Asn

tte
Phe

cac

His

cag

Gln

cca

Pro

gce

Ala

ggt
Gly
355

acg

Thr

aag

Lys

ggt
Gly

ttt
Phe

gac

Asp

acc

Thr

ttt
Phe
340

atc

Ile

gct
Ala

cca

Pro

gac

Asp

ttg
Leu

420

cac

His

ttt
Phe
325

gac

Asp

gag
Glu

gac

Asp

gac

Asp

cac
His
405

gag
Glu

tac
Tyr
310

gac

Asp

cag

Gln

gct
Ala

gat

Asp

aag
Lys
390

acc

Thr

tac

Tyr

295

tge

Cys

gac

Asp

tgg

Trp

ggt
Gly

gac
Asp
375

cca

Pro

aag

cca

Pro

tte
Phe

ttt
Phe

tac

Tyr

gtc
Val
360

tte

Phe

ctg

Leu

att
Ile

ttt
Phe

tte
Phe

gtce
Val

tce
Ser

345

aag

Lys

atc

Ile

atg

Met

cca

Pro

tcg
Ser

425

acc cca
Thr Pro
315

aga ggt
Arg Gly
330

aac aag

Asn Lys

atc aga

Ile Arg

caa ggg
Gln Gly

cat tac
His Tyr
395

aac ggc
Asn Gly
410

aga ggt
Arg Gly

300

tac

Tyr

gac

Asp

gac

Asp

cca

Pro

tac
Tyr
380

tct

Ser

aag

tte
Phe
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tat

Tyr

cca

Pro

ggt
Gly

acc
Thr
365

cac

His

gtc
Val

tte
Phe

gtt
Val

tce

Ser

gte
Val

cct
Pro

350

gac

Asp

gag
Glu

att

Ile

tte
Phe

tat
Tyr
430

aag

Lys

gct
Ala
335

ctt

Leu

gag
Glu

tac

Tyr

tce

Ser

acc
Thr
415

gct
Ala

cca
Pro

320

caa

Gln

acc

Thr

gag
Glu

ttt
Phe

ggt
Gly
400

atg

Met

gtt
Val

960

1008

1056

1104

1152

1200

1248

1296



tce

Ser

gat

Asp

cag
Gln
465

cac

His

cte

Leu

ttg

Leu

aac

Asn

gac
Asp
545

cca

Pro

tce
Ser

450

aca

Thr

cca

Pro

gag
Glu

tac

Tyr

gac
Asp
530

tac

Tyr

gac
Asp
435

aga

Arg

gce

Ala

cte

Leu

aca

Thr

cac
His
515

tcg

Ser

tet

Ser

cca

Pro

gac

Asp

aga

Arg

tac

Tyr

tge
Cys
500

ggt
Gly

cac

His

gce

Ala

tac

Tyr

atg
Met

aga

Arg

ccg
Pro

485

aag

Lys

tce

Ser

gtg
Val

gag
Glu

gaa

Glu

tgg

Trp

atg
Met
470

gtt
Val

gca

Ala

tgg
Trp

acc

Thr

gac
Asp
550

gct
Ala

cct
Pro

455

gag
Glu

gac

Asp

ttt
Phe

act

Thr

tgc
Cys
535

gat

Asp

cca
Pro

440

atg
Met

tcg

Ser

tct

Ser

gct
Ala

gtt
Val
520

aac

Asn

gag
Glu

gac

Asp

gtt
Val

ttt
Phe

cca

Pro

gga
Gly
505

cca

Pro

cag

Gln

gct
Ala

ttt
Phe

tgg

Trp

gct
Ala

gce
Ala
490

cca

Pro

att
Ile

gte
Val

att
Ile

gat

Asp

tet

Ser

ggt
Gly
475

cgt

Arg

aac

Asn

gag
Glu

gag
Glu

gtce
Val
555

cca

Pro

tac
Tyr
460

gaa

Glu

gce

Ala

cac

His

aag

Lys

atc
Ile
540

aag

Lys
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ggt
Gly
445

aag

Lys

gtc
Val

aag

Lys

tte
Phe

cca
Pro

525

tte

Phe

tac

Tyr

tte
Phe

aag

Lys

acc

Thr

gac

Asp

acc
Thr
510

acg

Thr

tce

Ser

atc

Ile

ctg aac

Leu Asn

tcg aga

Ser Arg

tcg cac
Ser His

480

ttg gat
Leu Asp
495

gee aac

Ala Asn

cca aag

Pro Lys

gac att
Asp Ile

aag gag
Lys Glu
560

1344

1392

1440

1488

1536

1584

1632

1680



cac

His

caa

Gln

ttg

Leu

tge

Cys

ggt
Gly
625

tet

Ser

gag
Glu

act

Thr

gaa

Glu

aac

Asn

cca
Pro

610

gag
Glu

gat

Asp

aag

Lys

<210>
Q211>

212>
213>

gag
Glu

ggt
Gly

gtg
Val
595

gat

Asp

aag

Lys

cte

Leu

ggt
Gly

28
663
PRT

acce

Thr

agc
Ser

580

tac

Tyr

aac

Asn

gct
Ala

gce

Ala

ctg
Leu

660

acc
Thr
565

aag

Lys

gaa

Glu

gtt
Val

gce

Ala

atg
Met
645

gct
Ala

tgg

Trp

atc

Ile

gtg
Val

gga
Gly

act
Thr
630

acc

Thr

aga

Arg

Ogataea minuta

cac

His

gct
Ala

aag

Lys

tgt
Cys
615

ttg

Leu

att
Ile

tte
Phe

tgt

Cys

cca

Pro

aac
Asn

600

aat

Asn

gtc
Val

cca

Pro

taa

ttg

Leu

aag
Lys
585

cte

Leu

act

Thr

gce

Ala

aac

Asn

g8a
Gly
570

ggt
Gly

aag

Lys

tac

Tyr

gag
Glu

tte
Phe
650

acce

Thr

ggt
Gly

gtt
Val

tce

Ser

gac
Asp
635

aag

Lys

tgt

Cys

gtt
Val

gce

Ala

act
Thr
620

ctg

Leu

cta

Leu
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tcg

Ser

gtc
Val

gac
Asp
605

gct

Ala

gga
Gly

ggt
Gly

atg
Met

gat
Asp
590

ctg

Leu

ctt

Leu

tac

Tyr

act

Thr

gct cca
Ala Pro
575

gcec aga

Ala Arg

tcg atc
Ser Ile

ctg att
Leu Ile

tca gga
Ser Gly
640

tac gag
Tyr Glu
655

1728

1776

1824

1872

1920

1968

1992



<400> 28

Met Ala

Cys Gly

Thr Val

Val Tyr

50

Thr Ala

65

Arg Ala

Asn Phe

Glu Gln

Ile

Cys

Ala

35

Leu

Thr

Ile

Leu

Glu
115

Pro

Ala

20

Leu

Pro

Phe

Val

Met

100

Gly

Asp

Ile

Ile

Gly

Tyr

Pro

85

Tyr

Trp

Glu

Ala

Glu

Val

Asn

70

Thr

Thr

Phe

Gly

Gly

Tyr

55

Ser

Ala

Thr

Asp

Arg

Gly

40

Pro

Arg

Asn

Ala

120

ITle Tle
10

Leu Gly
25

Glu Asn

Arg Asn

Pro Ser

Ile Leu
90

Ser Ala
105

Glu Leu

Val

Asn

Asn

Met

Lys

75

Gly

Ser

Leu

Val

Leu

Ile

Arg

60

His

Gly

Asp

Pro

22 / 222

Gly Gly Gly
15

Asp Pro Asp
30

Asn Asn Pro

45

Leu Asp Ser

Leu Asn Gly

Gly Ser Ser
95

Tyr Asp Asp
110

Leu Met Lys
125

Ser

Val

Trp

Lys

Arg

80

Ile

Trp



Leu

Asp

145

Gln

Asp

Trp

Ile

Thr

225

Arg

Glu
130

Gly

Asp

Leu

Ile

His

210

Lys

Thr

Thr

Pro

Phe

Glu

Asn

195

Pro

Ala

Val

Tyr

Ile

Leu

Asp

180

Arg

Thr

Asp

Pro

Gln

Lys

Arg

165

Leu

Asp

Met

Lys

Met
245

Arg

Val

150

Ala

Lys

Leu

Arg

Val

230

Lys

Pro Cys Asn Asn Arg Glu Val His
135 140

Ser Phe Gly Asn Tyr Thr Tyr Pro
155

Cys Glu Ser Gln Gly Ile Pro Phe
170

Ala Ser His Gly Ala Glu Tyr Trp
185 190

Gly Arg Arg Ser Asp Ser Ala His
200 205

Asn Lys Ser Asn Leu Phe Leu Ile
215 220

Ile Ile Glu Asn Gly Val Ala Val
235

Pro Val Glu Thr Lys Asn Pro Pro
250
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Gly Phe

Thr Ala
160

Asn Asp
175

Leu Lys

Ala Tyr

Thr Ser

Gly Val
240

Ser Arg
255



Ile

Ser

Arg

Asn

305

Glu

Lys

Thr

Leu

Phe

Pro

Gln

290

Phe

Val

Ser

Asn

Ala
370

Lys

Leu

275

Ala

Gln

Pro

Ala

Gly

355

Thr

Ala

260

Val

Gly

Asp

Thr

Phe

340

Ile

Ala

Arg

Leu

Ile

His

Phe

325

Asp

Glu

Asp

Lys

Gln

Lys

Tyr

310

Asp

Gln

Ala

Asp

Gln

Arg

Pro

295

Cys

Asp

Trp

Gly

Asp
375

Ile

Ser

280

Ile

Phe

Phe

Tyr

Val

360

Phe

Val Val Ser
265

Gly Ile Gly

Val Asp Leu

Phe Thr Pro
315

Val Arg Gly
330

Ser Asn Lys
345

Lys Ile Arg

Ile Gln Gly

Cys

Ala

Pro

300

Tyr

Asp

Asp

Pro

Tyr
380
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Gly Thr Ile Ser
270

Ala His Lys Leu
285

Gly Val Gly Glu

Tyr Ser Lys Pro
320

Pro Val Ala Gln
335

Gly Pro Leu Thr
350

Thr Asp Glu Glu
365

His Glu Tyr Phe



Asp

385

Phe

Phe

Ser

Asp

Gln

465

His

Leu

Leu

Asn

Phe

His

Pro

Ser

450

Thr

Pro

Glu

Tyr

Gly

Phe

Asp

435

Arg

Ala

Leu

Thr

His

Pro

Asp

Leu

420

Pro

Asp

Arg

Tyr

Cys

500

Gly

Asp

His

405

Glu

Tyr

Met

Arg

Pro

485

Lys

Ser

390

Thr

Tyr

Glu

Trp

Met

470

Val

Ala

Trp

Pro

Pro

Ala

Pro

455

Glu

Asp

Phe

Thr

Leu

Ile

Phe

Pro

440

Met

Ser

Ser

Ala

Val

Met His Tyr Ser Val
395

Pro Asn Gly Lys Phe
410

Ser Arg Gly Phe Val
425

Asp Phe Asp Pro Gly
445

Val Trp Ser Tyr Lys
460

Phe Ala Gly Glu Val
475

Pro Ala Arg Ala Lys
490

Gly Pro Asn His Phe
505

Pro Ile Glu Lys Pro
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Ile

Phe

Tyr

430

Phe

Lys

Thr

Asp

Thr

510

Thr

Ser Gly
400

Thr Met
415

Ala Val

Leu Asn

Ser Arg

Ser His

480

Leu Asp
495

Ala Asn

Pro Lys



Asn

Asp

545

His

Gln

Leu

Gly
625

Ser

Asp

530

Tyr

Thr

Glu

Asn

Pro

610

Glu

Asp

515

Ser

Ser

Glu

Gly

Val

595

Asp

Leu

His

Ala

Thr

Ser

580

Tyr

Asn

Ala

Ala

Val

Glu

Thr

565

Lys

Glu

Val

Ala

Met
645

Thr

Asp

550

Trp

Ile

Val

Gly

Thr

630

Thr

520

Cys Asn
535

Asp Glu

His Cys

Ala Pro

Lys Asn

600

Cys Asn
615

Leu Val

Ile Pro

Gln

Ala

Leu

Lys

585

Leu

Thr

Ala

Asn

525

Val Glu Ile Phe Ser
540

Ile Val Lys Tyr Ile
555

Gly Thr Cys Ser Met
570

Gly Gly Val Val Asp
590

Lys Val Ala Asp Leu
605

Tyr Ser Thr Ala Leu
620

Glu Asp Leu Gly Tyr
635

Phe Lys Leu Gly Thr

650
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Asp Ile

Lys Glu
560

Ala Pro
575

Ala Arg

Ser Ile

Leu Ile

Ser Gly

640

Tyr Glu
655



Glu Lys Gly Leu Ala Arg Phe

210>
211>

212>

213>

220>

221>

222>

660

29
798
DNA

Ogataea minuta

CDS

(1).. (798)

<400> 29

atg
Met
1

cct

Pro

ttg

Leu

ttg

Leu

tce

Ser

gtg
Val

tgt

Cys

gac
Asp
50

tcg act
Ser Thr

gce aga
Ala Arg
20

gce teg
Ala Ser
35

aag ctg

Lys Leu

aag

Lys

aga

Arg

gtc
Val

gga
Gly

aca

Thr

ctg

Leu

gat

Asp

cecg

Pro

tac

Tyr

ctg

Leu

cte

Leu

tte
Phe
55

gcg
Ala

aac

Asn

acc
Thr
40

att
Ile

caa

Gln

ttg
Leu

25

tet

Ser

tgt

Cys

agsg
Arg
10

atg

Met

aca

Thr

ctg

Leu

gcg
Ala

gaa

Glu

aag

Lys

gtc
Val

gcg
Ala

tce

Ser

gac

Asp

aag
Lys
60
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gct
Ala

aag

Lys

ctt
Leu

45

aca

Thr

cat

His

aag
Lys
30

ttg

Leu

cac

His

ceg
Pro

15

acg

Thr

gag
Glu

atc

Ile

tcg

Ser

aac

Asn

ctg

Leu

gac

Asp

48

96

144

192



att
Ile
65

ctg

Leu

gat

Asp

atc

Ile

cga

Arg

cca
Pro

145

gcg
Ala

aga

Arg

gat

gtg
Val

gce

Ala

ata

Ile

gca

Ala

att
Ile
130

aga

Arg

tac

Tyr

gat

Asp

gag

gaa

Glu

aag

Lys

ggc
Gly

aag
Lys
115

gtc
Val

ggt
Gly

gga
Gly

ttt
Phe

ggc

gac

Asp

aaa

Lys

aac
Asn

100

tgg
Trp

tcg

Ser

ctg

Leu

gag
Glu

gtg
Val
180

tte

ttt
Phe

cac
His
85

acc

Thr

gce

Ala

ggt
Gly

cte

Leu

tac
Tyr
165

atc

Ile

gac

tcg
Ser

70

aac

Asn

gte
Val

gat

Asp

cte

Leu

atg
Met
150

acc

Thr

ggt
Gly

tgg

tac

Tyr

tte

Phe

aaa

Lys

atc

Ile

aga
Arg
135

ctg

Leu

aaa

Lys

tte
Phe

cte

gaa

Glu

atg

Met

cte

Leu

acc
Thr
120

cag

Gln

gct
Ala

aag

Lys

att
Ile

atc

aac

Asn

atc

Ile

cag
Gln
105

aac

Asn

gct
Ala

gag
Glu

acg

Thr

gcg
Ala
185

atg

acc gtg
Thr Val
75

ttc gag
Phe Glu
90

tac aag

Tyr Lys

gce cac

Ala His

gce cag

Ala Gln

ctg tecg
Leu Ser

155

gtt gaa

Val Glu

170

caa aac

Gln Asn

acc cca

gtg
Val

gac

Asp

gga
Gly

gga
Gly

gag
Glu
140

tet

Ser

atc

Ile

gac

Asp

ggt
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ccg ctg

Pro Leu

cga aaa

Arg Lys

gga gtt
Gly Val
110

gtg acc
Val Thr
125

acc acc

Thr Thr

gaa ggc
Glu Gly

gca aag

Ala Lys

atg ggt
Met Gly
190

gtc gga

ctg aaa
Leu Lys
80

ttt gcce
Phe Ala
95

tac caa

Tyr Gln

gge teg
Gly Ser

gac gag
Asp Glu

tcg cte
Ser Leu

160

tce gac
Ser Asp
175

ggc cgce
Gly Arg

ctc gac

240

288

336

384

432

480

528

576

624



Asp

gac

Asp

atg
Met
225

aag

Lys

tgg

Trp

Glu

acc
Thr
210

aag

Lys

gga
Gly

gac

Asp

<210>
Q211>

212>
213>

<400>

Gly
195

ggt
Gly

acg

Thr

aga

Arg

gct
Ala

30
265
PRT

Phe

gac

Asp

gga
Gly

gac

Asp

tat
Tyr
260

Asp

gct
Ala

act

Thr

cct
Pro

245

ttg

Leu

Trp

ctg

Leu

gac
Asp
230

gte
Val

agt

Ser

Ogataea minuta

30

Leu

g8c
Gly
215

atc

Ile

gtg
Val

cgt

Arg

Ile Met
200

cag cag

Gln Gln

ata atc

Ile Tle

gaa ggc
Glu Gly

gtc gca
Val Ala
265

Thr Pro

tac cgc

Tyr Arg

gtg ggc
Val Gly
235

gaa aga
Glu Arg

250

tga

Gly Val
205

acg gtc
Thr Val
220

agg gga
Arg Gly

tac aga

Tyr Arg

Gly

age

Ser

ctg

Leu

aag

Leu Asp

gce gtt
Ala Val

ttc ggce
Phe Gly
240

get gga
Ala Gly
255

Met Ser Ser Thr Lys Thr Tyr Ala Gln Arg Ala Ala Ala His Pro Ser

1

5

10

15

Pro Val Ala Arg Arg Leu Leu Asn Leu Met Glu Ser Lys Lys Thr Asn

20

25
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30

672

720

768

798



Leu

Leu

Ile

65

Leu

Asp

Ile

Arg

Pro

145

Cys

Asp

50

Val

Ala

Ile

Ala

Ile

130

Arg

Ala
35

Lys

Glu

Lys

Gly

Lys

115

Val

Gly

Ser

Leu

Asp

Lys

Asn

100

Trp

Ser

Leu

Val

Gly

Phe

His

85

Thr

Ala

Gly

Leu

Asp

Pro

Ser

70

Asn

Val

Asp

Leu

Met
150

Leu

Phe
5b

Tyr

Phe

Lys

Ile

Arg

135

Leu

Thr

40

Ile

Glu

Met

Leu

Thr

120

Gln

Ala

Ser Thr Lys

Cys Leu Val

Asn Thr Val
75

Ile Phe Glu
90

Gln Tyr Lys
105

Asn Ala His

Ala Ala Gln

Glu Leu Ser
155

Asp

Lys

60

Val

Asp

Gly

Gly

Glu

140

Ser
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Leu Leu

45

Thr His

Pro Leu

Arg Lys

Gly Val

110

Val Thr
125

Thr Thr

Glu Gly

Glu

Ile

Leu

Phe

95

Tyr

Gly

Asp

Ser

Leu

Asp

Lys

80

Ala

Gln

Ser

Glu

Leu

160



Ala

Arg

Asp

Asp

Met

225

Lys

Trp

Tyr

Asp

Glu

Thr

210

Lys

Gly

Asp

<210>
Q211>

212>
213>

Gly

Phe

Gly

195

Gly

Thr

Arg

Ala

31
1620
DNA

Glu

Val

180

Phe

Asp

Gly

Asp

Tyr
260

Tyr
165

Ile

Asp

Ala

Thr

Pro

245

Leu

Thr

Gly

Trp

Leu

Asp

230

Val

Ser

Ogataea minuta

Lys

Phe

Leu

Gly

215

Ile

Val

Arg

Lys

Ile

Ile

200

Gln

Ile

Glu

Val

Thr Val Glu Ile Ala Lys Ser Asp

170

175

Ala Gln Asn Asp Met Gly Gly Arg

185

190

Met Thr Pro Gly Val Gly Leu Asp

205

Gln Tyr Arg Thr Val Ser Ala Val

220

Ile Val Gly Arg Gly Leu Phe Gly

235

240

Gly Glu Arg Tyr Arg Lys Ala Gly

250

Ala
265
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255



220>
221> CDS

222>

(1..

<400> 31

atg aag tta

Met
1

gca

Ala

ttt
Phe

cct

Pro

gct
Ala
65

cca

Pro

gtt
Val

Lys

gtg
Val

gce

Ala

gtce
Val
50

cca

Pro

aac

Asn

gac

Asp

Leu

gag
Glu

ctt
Leu

35

gac

Asp

agc

Ser

tet

Ser

ttc

Phe

(1620)

tce

Ser

gce
Ala
20

gtt

Val

tcg

Ser

cct

Pro

tat

Tyr

cac

His

cag

Gln

ttg

Leu

cca

Pro

gce

Ala

cte

Leu

att
Ile
85

atg

Met

tet

Ser

gte
Val

atg
Met

att
Ile

Val
70

gtc

Val

gag
Glu

gct
Ala

atc

Ile

gat

Asp

agt
Ser

55

aca

Thr

gtt
Val

tgg

Trp

gCcg
Ala

cecg

Pro

gcg
Ala
40

gat

Asp

tcg

Ser

tte

Phe

cte

Leu

gtg
Val

tta
Leu

25

aaa

gct
Ala

Leu

aag

Lys

aag

Lys

gct att
Ala Ile
10

ttt gac
Phe Asp

gcg gaa
Ala Glu

cct ate

Pro Ile

atc gca
Ile Ala
75

aat ggc
Asn Gly
90

gaa acg

Glu Thr

ctg

Leu

gac

Asp

gtc
Val

gcg
Ala
60

tct

Ser

cta

Leu

cac

His
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tet

Ser

ttg

Leu

att
Ile
45

gca

Ala

caa

Gln

gct
Ala

tce

Ser

tcg

Ser

cca
Pro

30

tet

Ser

cta

Leu

aat

Asn

tce

Ser

caa

Gln

ttg
Leu

15

gca

Ala

gac

Asp

aat

Asn

ttg

Leu

g88
Gly
95

acc

Thr

gca

Ala

gag
Glu

gtt
Val

gat

Asp

att
Ile
80

gca

Ala

ctg

Leu

48

96

144

192

240

288

336



gct
Ala

tte
Phe

ttg
Leu

145

atc

Ile

ttc

Phe

aga

Arg

gtt
Val

acc
Thr
225

gct
Ala

gtt
Val
130

tte
Phe

aga

Arg

gce

Ala

atc

Ile

tac
Tyr
210

ggt
Gly

ttg
Leu

115

tce

Ser

agt

Ser

aga

Arg

gat

Asp

tct

Ser

195

gac

Asp

atc

Ile

100

tet

Ser

gaa

Glu

gga
Gly

cac

His

aag
Lys
180

cac

His

gat

Asp

aat

Asn

aag

Lys

age

Ser

tat

Tyr

cct
Pro

165

tcg

Ser

aga

Arg

ctt

Leu

gtg
Val

gac

Asp

att
Ile

acc
Thr
150

gac

Asp

tect

Ser

gag
Glu

gct
Ala

aag

230

atg
Met

gat
Asp
135

gga
Gly

gtg
Val

act

Thr

cct

Pro

gga
Gly
215

cac

His

cca
Pro

120

ctt

Leu

tac

Tyr

gcg
Ala

caa

Gln

cte
Leu

200

gat

Asp

gag
Glu

105

gca

Ala

act

Thr

tte
Phe

tte

Phe

aac
Asn

185

agt

Ser

g8c¢

cag

Gln

gaa

Glu

gag
Glu

ccg

Pro

gtt
Val
170

ggt
Gly

ctce

Leu

gtc
Val

tte
Phe

gaa

Glu

gtg
Val

gag
Glu
155

gag
Glu

gct
Ala

g8¢C
Gly

acg

Thr

ggt

ttg

Leu

ttt
Phe
140

aag

Lys

cag

Gln

cct

Pro

aat

Asn

gct
Ala
220

g8c

110

gce gece
Ala Ala
125

agc atc

Ser Ile

gtg gtt
Val Val

gac tcg

Asp Ser

tgg ggt
Trp Gly
190

ttc aac

Phe Asn

205

tat gtc

Tyr Val

aga gca

Gly Gly Arg Ala

235
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gaa ggt
Glu Gly

tce gat

Ser Asp

gac ctc
Asp Leu
160

aga gtt
Arg Val
175

ttg tet

Leu Ser

gag tac
Glu Tyr

att gat
Ile Asp

gag tgg
Glu Trp
240

384

432

480

528

576

624

672

720



ggt
Gly

ggt
Gly

aag

Lys

ggt
Gly

cac
His
305

gce

Ala

gtc
Val

aac

Asn

aag

Lys

act

Thr

aac

Asn

tce
Ser

290

gtt

Val

aac

Asn

aat

Asn

gac

Asp

acc

Thr

cac

His

tce
Ser

275

atg

Met

gce

Ala

atg

Met

gce

Ala

aat
Asn

355

atc

Ile

tge
Cys
260

aaa

Lys

tct

Ser

aag

Lys

tet

Ser

gct
Ala
340

gct
Ala

cca
Pro

245

gct
Ala

att

Ile

gac

Asp

tet

Ser

ttg
Leu

325

gtc
Val

gac

Asp

acc

Thr

ggt
Gly

gtc
Val

gtg
Val

aaa
Lys
310

gga
Gly

aaa

Lys

gca

Ala

ggt
Gly

aca

Thr

gca

Ala

atc
Ile
295

gce

Ala

ggt
Gly

gct
Ala

tge

Cys

gat

Asp

att

Ile

gtg
Val
280

aag

Lys

aag

Lys

ggc
Gly

ggt
Gly

aac
Asn

360

gat

Asp

g8¢C
Gly
265

aag

Lys

ggt
Gly

aag

Lys

aag

Lys

tta
Leu

345

tat

Tyr

gat
Asp
250

tcg

Ser

gtt
Val

gtt
Val

gac

Asp

tet
Ser

330

cac

His

tet

Ser

att
Ile

gaa

Glu

ttg

Leu

gaa

Glu

ggt
Gly
315

cct

Pro

ttt
Phe

cct

Pro

gac

Asp

gat

Asp

aga

Arg

tte
Phe
300

tte

Phe

gct
Ala

gct
Ala

gct
Ala
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gga
Gly

tat

Tyr

tect

Ser

285

gct
Ala

aag

Lys

ctt

Leu

gtt
Val

gct
Ala
365

aac

Asn

g8a
Gly
270

aac

Asn

gca

Ala

gga
Gly

gac

Asp

gce
Ala
350

gca

Ala

ggt
Gly
255

gtt
Val

ggt
Gly

aat

Asn

tcg

Ser

ttg
Leu

335

gct

Ala

gag
Glu

cac

His

tct

Ser

tct

Ser

gat

Asp

act
Thr
320

gct

Ala

ggt
Gly

aac

Asn

768

816

864

912

960

1008

1056

1104



gca

Ala

tce
Ser

385

ctt

Leu

aca

Thr

agce

Ser

cct

Pro

ttg
Leu

465

ggt
Gly

tcg

gtc
Val
370

aac

Asn

tce

Ser

tcg

Ser

ttg

Leu

gct
Ala
450

tet

Ser

gct
Ala

gce

act

Thr

tat

Tyr

acc

Thr

atg

Met

caa
Gln
435

cag

Gln

gag
Glu

ggc
Gly

aag

gtt
Val

ggt
Gly

tac

Tyr

gce
Ala
420

cca

Pro

ctg

Leu

att
Ile

aag

Lys

tce

ggt
Gly

daaa

Lys

ata
Ile
405

tce

Ser

gaa

Glu

aag

Lys

cca

Pro

aac
Asn

485

gac

gcg
Ala

tgt
Cys
390

ggt
Gly

cct

Pro

tcg

Ser

aag

Lys

tcg
Ser

470

atc

Ile

ttg

tece
Ser

375

gtt

Val

tet

Ser

cac

His

tcg

Ser

aac
Asn

455

gac

Asp

agt

Ser

aag

act

Thr

gac

Asp

gac

Asp

gtt
Val

tcg
Ser

440

ctg

Leu

gga
Gly

gac

Asp

aag

ttg

Leu

att

Ile

act

Thr

tgt
Cys
425

ttg

Leu

atc

Ile

acc

Thr

tte
Phe

gct

tct gac

Ser Asp

ttt get
Phe Ala
395

gce acce
Ala Thr
410

ggt ctg
Gly Leu

ttt tet
Phe Ser

aag ttt
Lys Phe

cca aat
Pro Asn

475
tgg geg
Trp Ala

490

gtc gat

tct

Ser

380

cecg

Pro

gce

Ala

ttg

Leu

tcg

Ser

ggt
Gly
460

att
Ile

ttt
Phe

att
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aga gct
Arg Ala

gge ttg
Gly Leu

act ctt
Thr Leu

acc tac
Thr Tyr
430

gca gct

Ala Ala

445

acg aag

Thr Lys

ctc att
Leu Ile

gaa gac

Glu Asp

gcc aca

tac ttt

Tyr Phe

aac atc
Asn Tle
400

tet ggt
Ser Gly
415

ttt ttg
Phe Leu

atc tcc

Ile Ser

aac gtt
Asn Val

tac aac
Tyr Asn
480

gag gcc
Glu Ala

495

agt gtt

1152

1200

1248

1296

1344

1392

1440

1488

1536



Ser Ala Lys Ser Asp Leu
500

gac tta gac ctg caa gat
Asp Leu Asp Leu Gln Asp
515

gag gtc gcc gaa gag gtt
Glu Val Ala Glu Glu Val
530

210> 32
211> 539
212> PRT

<213> Ogataea minuta

<400> 32

Met Lys Leu Ser Gln Ser

1 5

Ala Val Glu Ala Leu Val
20

Phe Ala Leu Val Pro Met
35

Pro Val Asp Ser Ala Ile
50

atc

Ile

gct
Ala
535

Ala

Ile

Asp

Ser

55

aag

520

gat

Asp

Ala

Pro

Ala
40

Asp

Ala
505

gag

Glu

ttg

Leu

Val

Leu

25

Ala

Val

aag

tte
Phe

Ala

10

Phe

Ala

Pro

Asp Ile Ala Thr Ser Val
510

ttc aac cat att ttg gag
Phe Asn His Ile Leu Glu

525

gat tag

Ile Leu Ser Ser Leu Ala
15

Asp Asp Leu Pro Ala Glu
30

Glu Val Ile Ser Asp Val
45

Ile Ala Ala Leu Asn Asp
60
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1584

1620



Ala

65

Pro

Val

Ala

Phe

Leu

145

Ile

Phe

Pro

Asn

Asp

Ala

Val

130

Phe

Arg

Ala

Ser

Ser

Phe

Leu

115

Ser

Ser

Arg

Asp

Pro Leu

Tyr Ile
85

His Met
100

Ser Lys

Glu Ser

Gly Tyr

His Pro

165

Lys Ser
180

Val

70

Val

Glu

Asp

Ile

Thr

150

Asp

Ser

Thr

Val

Trp

Met

Asp

135

Gly

Val

Thr

Ser

Phe

Leu

Pro

120

Leu

Tyr

Ala

Gln

Leu Ile

Lys Asn
90

Lys Glu
105

Ala Glu

Thr Glu

Phe Pro

Phe Val

170

Asn Gly
185

Ala

75

Gly

Thr

Glu

Val

Glu

155

Glu

Ala

Ser Gln

Leu Ala

His Ser

Leu Ala

125

Phe Ser

140

Lys Val

Gln Asp

Pro Trp
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Asn

Ser

Gln

110

Ala

Ile

Val

Ser

Gly
190

Leu Ile
80

Gly Ala
95

Thr Leu

Glu Gly

Ser Asp

Asp Leu
160

Arg Val
175

Leu Ser



Arg

Val

Thr

225

Gly

Gly

Lys

Gly

His
305

Ile

Tyr

210

Gly

Lys

Thr

Asn

Ser

290

Val

Ser

195

Asp

Ile

Thr

His

Ser

275

Met

Ala

His

Asp

Asn

Ile

Cys

260

Lys

Ser

Lys

Arg

Leu

Val

Pro

245

Ala

Ile

Asp

Ser

Glu

Ala

Lys

230

Thr

Gly

Val

Val

Lys
310

Pro

Gly

215

His

Gly

Thr

Ala

Ile

295

Ala

Leu

200

Asp

Glu

Asp

Ile

Val
280

Lys

Lys

Ser

Gly

Gln

Asp

Gly

265

Lys

Gly

Lys

Leu

Val

Phe

Asp

250

Ser

Val

Val

Asp

Gly

Thr

Gly

235

Ile

Glu

Leu

Glu

Gly
315

Asn Phe Asn Glu Tyr
205

Ala Tyr Val Ile Asp
220

Gly Arg Ala Glu Trp
240

Asp Gly Asn Gly His
255

Asp Tyr Gly Val Ser
270

Arg Ser Asn Gly Ser
285

Phe Ala Ala Asn Asp
300

Phe Lys Gly Ser Thr
320
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Ala

Val

Asn

Ala

Ser

385

Leu

Thr

Ser

Pro

Asn

Asn

Asp

Val

370

Asn

Ser

Ser

Leu

Ala

Met

Ala

Asn

355

Thr

Tyr

Thr

Met

Gln

435

Gln

Ser

Ala

340

Ala

Val

Gly

Tyr

Ala

420

Pro

Leu

Leu

325

Val

Asp

Gly

Lys

Ile

405

Ser

Glu

Lys

Gly

Ala

Ala

Cys

390

Gly

Pro

Ser

Lys

Ala

Ser

375

Val

Ser

His

Ser

Asn

Gly

Gly

Asn

360

Thr

Asp

Asp

Val

Ser

440

Leu

Lys Ser Pro
330

Leu His Phe
345

Tyr Ser Pro

Leu Ser Asp

Ile Phe Ala
395

Thr Ala Thr
410

Cys Gly Leu
425

Leu Phe Ser

Ile Lys Phe

Ala Leu Asp

Ala Val Ala
350

Ala Ala Ala
365

Ser Arg Ala
380

Pro Gly Leu

Ala Thr Leu

Leu Thr Tyr
430

Ser Ala Ala
445

Gly Thr Lys
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Leu Ala
335

Ala Gly

Glu Asn

Tyr Phe

Asn Ile

400

Ser Gly

415

Phe Leu

Ile Ser

Asn Val



450

Leu Ser

465

Gly Ala

Ser Ala

Asp Leu

Glu Val
530

<210>
Q21
212>
213>

<400>

455

460

Glu Ile Pro Ser Asp Gly Thr Pro Asn Ile Leu Ile Tyr Asn

470 475

480

Gly Lys Asn Ile Ser Asp Phe Trp Ala Phe Glu Asp Glu Ala

485 490

495

Lys Ser Asp Leu Lys Lys Ala Val Asp Ile Ala Thr Ser Val

500 505

510

Asp Leu Gln Asp Ile Lys Glu Lys Phe Asn His Ile Leu Glu

515 520

Ala Glu Glu Val Ala Asp Leu Phe Asp
535

33

814

PRT

Saccharomyces cerevisiae

33

525

Met Lys Val Arg Lys Tyr Ile Thr Leu Cys Phe Trp Trp Ala Phe Ser

1

5 10
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15



Thr

Ser

Glu

Pro

65

Ser

Val

Pro

Asp

Ser

Arg

Glu

50

Asn

Ser

His

Ala

Lys
130

Ala

Gln

35

Met

His

Leu

Asp

Pro

115

Leu

Leu

20

Tyr

His

Tyr

Glu

Leu

100

Pro

Ser

Val

Phe

Pro

Val

Glu

85

Phe

Met

Ile

Ser

Ala

Asn

Phe

70

Leu

Pro

Asp

Asn

Ser

Val

Trp

55

Ser

Gln

Arg

Ser

Asp
135

Gln

Glu

40

Lys

Lys

Gly

Asn

Ser

120

Pro

Gln

25

Ser

Tyr

Glu

Asp

Asp

105

Leu

Leu

Ile Pro

Asn Glu

Glu His

Leu Leu

75

Asn Asn

90

Leu Phe

Leu Pro

Phe Glu

Leu

Thr

Asp

60

Lys

Asp

Lys

Val

Arg
140
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Lys Asp His
30

Leu Ser Arg
45

Val Arg Gly

Leu Gly Lys

His Ile Leu
95

Arg Leu Pro
110

Lys Glu Ala
125

Gln Trp His

Thr

Leu

Leu

Arg

80

Ser

Val

Glu

Leu



Val

145

Tyr

Gly

Gly

Ser

Lys

225

Ser

Ala

Trp

Asn

Asn

Leu

Ser

Asp

210

Gly

Gly

Ser

Gly

Pro

Asn

Asp

Trp

195

Asp

Asn

Ile

Leu

Pro

Ser

Ile

Tyr

180

Asp

Tyr

Asn

Arg

Ile

260

Ala

Phe

Thr

165

Glu

Phe

His

Phe

Ile

245

Tyr

Asp

Pro

150

Gly

Asn

Asn

Gly

Cys

230

Leu

Gly

Asp

Gly

Ala

Glu

Asp

Thr

215

Gly

Ser

Leu

Gly

Ser

Gly

Asp

Asn

200

Arg

Val

Gly

Asp

Arg

Asp Ile Asn
155

Val Val Ala
170

Leu Lys Asp
185

Thr Asn Leu

Cys Ala Gly

Gly Val Gly
235

Asp Ile Thr
250

Val Asn Asp
265

His Leu Gln

Val

Ala

Asn

Pro

Glu

220

Tyr

Thr

Ile

Gly
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Leu Asp

Ile Val

Phe Cys
190

Lys Pro
205

Ile Ala

Asn Ala

Glu Asp

Tyr Ser

270

Pro Ser

Leu Trp
160

Asp Asp
175

Ala Glu

Arg Leu

Ala Lys

Lys Ile

240

Glu Ala
255

Cys Ser

Asp Leu



Val

Gly
305

Asn

Gly

Ser

His

Ser

385

Ala

Lys

290

Ala

Cys

Ala

Ala

Ser

370

Ala

Asn

275

Lys

Ile

Asn

Ile

Val

355

Ser

Ala

Pro

Ala

Tyr

Tyr

Asp

340

Met

Asp

Ala

Asn

Leu

Val

Asp

325

His

Ala

Ile

Pro

Leu

405

Val

Phe

310

Gly

Lys

Val

Asn

Leu

390

Thr

280

Lys Gly
295

Ala Ser

Tyr Thr

Asp Leu

Thr Tyr

360

Gly Arg
375

Ala Ala

Trp Arg

Val

Gly

Asn

His

345

Ser

Gly

Asp

285

Thr Glu Gly Arg Asp
300

Asn Gly Gly Thr Arg
315

Ser Ile Tyr Ser Ile
330

Pro Pro Tyr Ser Glu
350

Ser Gly Ser Gly Glu
365

Ser Asn Ser His Gly
380

Val Tyr Thr Leu Leu
395

Val Gln Tyr Leu Ser

410
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Ser Lys

Gly Asp
320

Thr Ile
335

Gly Cys

Tyr Ile

Gly Thr

Leu Glu

400

Ile Leu
415



Ser

Ala

Ala

Gln

465

Ser

Leu

Asp

Pro

Ala

Met

His

450

Thr

Thr

Gln

Ile

Ala
530

Val

Gly

435

Lys

Trp

Glu

Asp

Asp

515

Gly

Gly

420

Lys

Leu

Phe

Glu

Ala

500

Thr

Ile

Leu

Lys

Ile

Tyr

Thr

485

Asn

Glu

Ile

Glu

Tyr

Glu

Leu

470

Leu

Phe

Ile

Ser

Lys

Ser

Met

455

Pro

Glu

Lys

Arg

Asn

535

Asn

His
440

Ser

Thr

Ser

Arg

Gly

520

Leu

Ala Asp Gly
425

Arg Tyr Gly

Lys Thr Trp

Leu Tyr Val
475

Val Ile Thr
490

Ile Glu His
505

Thr Thr Thr

Gly Val Val

Asp Trp Arg Asp
430

Phe Gly Lys Ile
445

Glu Asn Val Asn
460

Ser Gln Ser Thr

Ile Ser Glu Lys
495

Val Thr Val Thr
510

Val Asp Leu Ile
525

Arg Pro Arg Asp
540
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Ser

Asp

Ala

Asn

480

Ser

Val

Ser

Val



Ser

545

Gly

Asn

Glu

Lys

Ser

625

Ile

Ser

Ser

Glu

Gly

Ser

Glu

610

Ala

Ser

Thr

Glu

Asn

His

Ile

595

Glu

Ser

Ile

Asp

Gly

Gly

Arg

580

Asp

Val

Ser

Gly

Pro

660

Phe

Val

565

Ile

Ser

Glu

Thr

Val

645

Asp

Lys

550

Gly

Asp

Ser

Pro

Ser

630

Glu

Ser

Asp Trp

Asp Trp

Phe His

Lys Thr

600

Ala Ala

615

Ile Ser

Thr Ser

Asp Pro

Thr Phe Met Ser Val Ala

555

Lys Ile Lys Val Lys Thr

570

Ser Trp Arg Leu Lys Leu

585

590

Glu Thr Phe Val Phe Gly

605

Thr Glu Ser Thr Val Ser

620

Ile Ser Ala Thr Ser Thr

635

Ala Ile Pro Gln Thr Thr

650

Asn Thr Pro Lys Lys Leu

665
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670

His Trp
560

Thr Glu
575

Phe Gly

Asn Asp

Gln Tyr

Ser Ser

640

Thr Ala
655

Ser Ser



Pro

Thr

Ile

705

Asp

Glu

His

Ile

Gln

785

Gln

Phe

690

Arg

Ser

Pro

Leu

Asp

770

Lys

Glu

Gln

675

Leu

Arg

Glu

Glu

Ala

755

Ser

Phe

Leu

Ala

Val

Ser

Glu
740

Ser

Val

Pro

Gln

Met

Leu

Arg

Asp

725

Val

Leu

Leu

Asn

Pro

His

Tyr

Ala
710

Ser

Glu

Ser

Thr

Asp
790

Asp

Phe

695

Glu

Thr

Ser

Asn

775

Ala

Val

Phe

680

Met

Thr

Leu

Phe

Ser

760

Glu

Asn

Pro

Leu Thr Ile Phe Leu Ile
685

Phe Phe Met Lys Ser Arg
700

Tyr Glu Phe Asp Ile Ile
715

Asp Asn Gly Thr Ser Gly
730

Asp Phe Asp Leu Ser Asp
745 750

Glu Asn Gly Asp Ala Glu
765

Asn Pro Phe Ser Asp Pro
780

Ala Glu Ser Ala Ser Asn
795

Pro Ser Ser Gly Arg Ser
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Gly Ala

Arg Arg

Asp Thr

720

Ile Thr

735

Glu Asp

His Thr

Ile Lys

Lys Leu
800



<210>
Q11>
212>
213>

<400>

Met Lys

Tyr Ser

His Arg

Ile Ala
50

Lys Leu
65

Glu Ser

34
609
PRT

Homo

34

Trp

Arg

Phe

35

Phe

Val

Ala

805

sapiens

Val Thr
5

Gly Val

20

Lys Asp

Ala Gln

Asn Glu

Glu Asn
85

Phe Tle

Ser

810

Leu Leu Phe Leu Phe Ser
10

Phe Arg Arg Asp Ala His Lys Ser Glu

25 30

Leu Gly Glu Glu Asn Phe Lys Ala Leu

40

45

Tyr Leu Gln Gln Cys Pro Phe Glu Asp

55

60

Val Thr Glu Phe Ala Lys Thr Cys Val

70

Cys Asp

Lys

75

Ser Leu His Thr Leu Phe
90
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Ser

15

Val

Val

His

Ala

Gly
95

Ala

Ala

Leu

Val

Asp

80

Asp



Lys

Asp

His

Asp

145

Lys

Glu

Cys

Leu

Leu

Cys

Lys

130

Val

Tyr

Leu

Gln

Arg
210

Cys

Cys

115

Asp

Met

Leu

Leu

Ala

195

Asp

Thr

100

Ala

Asp

Cys

Tyr

Phe

180

Ala

Glu

Val

Lys

Asn

Thr

Glu

165

Phe

Asp

Gly

Ala

Gln

Pro

Ala

150

Ile

Ala

Lys

Lys

Thr

Glu

Asn

135

Phe

Ala

Lys

Ala

Ala
215

Leu

Pro

120

Leu

His

Arg

Arg

Ala
200

Ser

Arg

105

Glu

Pro

Asp

Arg

Tyr

185

Cys

Ser

Glu Thr Tyr

Arg Asn Glu

Arg Leu Val
140

Asn Glu Glu
155

His Pro Tyr
170

Lys Ala Ala

Leu Leu Pro

Ala Lys Gln
220
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Gly Glu
110

Cys Phe
125

Arg Pro

Thr Phe

Phe Tyr

Phe Thr
190

Lys Leu
205

Arg Leu

Met Ala

Leu Gln

Glu Val

Leu Lys

160

Ala Pro

175

Glu Cys

Asp Glu

Lys Cys



Ala

225

Ala

Lys

Asp

Cys

Lys

305

Glu

Lys

Met

Ser

Arg

Leu

Leu

Glu

290

Pro

Met

Asp

Phe

Leu

Leu

Val

Leu

275

Asn

Leu

Pro

Val

Leu

Gln

Ser

Thr

260

Glu

Gln

Leu

Ala

Cys

340

Tyr

Gln
245

Glu

Asp
325

Lys

Glu

Phe

230

Arg

Leu

Ala

Ser

Lys

310

Leu

Asn

Tyr

Phe

Thr

Ile

295

Ser

Pro

Tyr

Ala

Glu

Pro

Asp

280

Ser

His

Ser

Ala

Arg

Arg Ala Phe Lys Ala Trp
235

Lys Ala Glu Phe Ala Glu
250

Val His Thr Glu Cys Cys
265 270

Arg Ala Asp Leu Ala Lys
285

Ser Lys Leu Lys Glu Cys
300

Cys Ile Ala Glu Val Glu
315

Leu Ala Ala Asp Phe Val
330

Glu Ala Lys Asp Val Phe
345 350

Arg His Pro Asp Tyr Ser
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Ala Val
240

Val Ser
255

His Gly

Tyr Ile

Cys Glu

Asn Asp

320

Glu Ser
335

Leu Gly

Val Val



Leu

Cys

385

Phe

Glu

Val

Glu

Pro

465

Leu

Leu

370

Ala

Lys

Leu

Arg

Val

450

Glu

Asn

355

Leu

Ala

Pro

Phe

Tyr

435

Ser

Ala

Gln

Arg

Ala

Leu

Glu

420

Thr

Arg

Lys

Leu

Leu

Asp

Val

405

Gln

Lys

Asn

Arg

485

Ala

Pro

390

Glu

Leu

Lys

Leu

Met

470

Val

Lys

375

His

Glu

Gly

Val

Gly

455

Pro

Leu

360 365

Thr Tyr Glu Thr Thr Leu Glu
380

Glu Cys Tyr Ala Lys Val Phe
395

Pro Gln Asn Leu Ile Lys Gln
410

Glu Tyr Lys Phe Gln Asn Ala
425 430

Pro Gln Val Ser Thr Pro Thr
440 445

Lys Val Gly Ser Lys Cys Cys
460

Cys Ala Glu Asp Tyr Leu Ser
475

His Glu Lys Thr Pro Val Ser

490
50 / 222

Lys Cys

Asp Glu
400

Asn Cys
415

Leu Leu

Leu Val

Lys His

Val Val
480

Asp Arg
495



Val

Ser

Glu

Arg

545

Pro

Ala

Ala

Leu

Thr

Ala

Thr

530

Gln

Lys

Phe

Glu

Lys

Leu

515

Phe

Ile

Ala

Val

Glu
595

Cys
500

Glu

Thr

Lys

Thr

Glu

580

Gly

Cys

Val

Phe

Lys

Lys

565

Lys

Lys

Thr

Asp

His

Gln

550

Glu

Cys

Lys

Glu Ser Leu Val Asn Arg Arg Pro

505

510

Glu Thr Tyr Val Pro Lys Glu Phe

520

525

Ala Asp Ile Cys Thr Leu Ser Glu

535 540

Thr Ala Leu Val Glu Leu Val Lys

555

Gln Leu Lys Ala Val Met Asp Asp

570

Cys Lys Ala Asp Asp Lys Glu Thr

585

590

Leu Val Ala Ala Ser Gln Ala Ala

600
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605

Cys Phe

Asn Ala

Lys Glu

His Lys

560

Phe Ala
575

Cys Phe

Leu Gly



210>
Q21
212>

213>

220>

221>

222>

35
1551
DNA

Ogataea minuta

CDS

..

<400> 35

atg aag tta

Met
1

aca

Thr

gcg
Ala

aac

Asn

aag
Lys
65

aag

Lys

gtg
Val

gtg
Val

cca
Pro

50

aag

Lys

aac

Leu

gtg
Val

gtg
Val
35

ttg

Leu

ctg

Leu

atc

(1551)

ttt
Phe

agce
Ser

20

aag

Lys

gtt
Val

ggt
Gly

aag

gga
Gly

gce

Ala

ctg

Leu

ctg

Leu

cca

Pro

ctt

ttg

Leu

acc

Thr

acg

Thr

gcg
Ala

gaa
Glu
70

gca

act

Thr

gaa

Glu

gce

Ala

gag
Glu
55

tte
Phe

cag

aca

Thr

gag
Glu

gac
Asp
40

ttt
Phe

age

Ser

atc

ttg

Leu

cca
Pro

25

act

Thr

ttt
Phe

gca

Ala

gac

acc agc
Thr Ser
10

gca gtt

Ala Val

ttc gag
Phe Glu

gcg cca

Ala Pro

gce gea
Ala Ala
75

tgt acc

atc

Ile

gce

Ala

age

Ser

tgg
Trp
60

gac

Asp

gag
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ctg

Leu

tcg

Ser

tte
Phe
45

tgt

Cys

cag

Gln

gaa

gce

Ala

cca
Pro

30

atc

Ile

ggcC
Gly

ctg

Leu

aga

gce
Ala
15

gac

Asp

aag

Lys

cac

His

gtg
Val

gat

cte

Leu

tcg

Ser

gag
Glu

tge

Cys

gag
Glu
80

ctg

48

96

144

192

240

288



ggc
Gly

att
Tle

gag
Glu
145

cte

Leu

acg

Thr

tce

Ser

tca

Ser

Asn

tcg

Ser

gct
Ala

gtce
Val
130

gat

Asp

att
Ile

tte

Phe

acce

Thr

cct

Pro

Ile

tcg

Ser

agt
Ser

115

agt

Ser

tet

Ser

gtg
Val

tac

Tyr

act
Thr
195

gct
Ala

cac
His
100

gag
Glu

caa

Gln

gce

Ala

caa

Gln

gaa
Glu
180

aac

Asn

tat

Tyr

Leu

85

gga
Gly

cct

Pro

atg
Met

gac

Asp

gtg
Val
165

gtc

Val

gag
Glu

gtc
Val

Ala

atc

Ile

gct
Ala

atc

Ile

ctg
Leu

150

ttt

Phe

gce

Ala

g88
Gly

atc

Ile

Gln

aga

Arg

gac

Asp

aag
Lys
135

ttt

Phe

cct

Pro

aac

Asn

tac

Tyr

tte

Phe

Ile

gga
Gly

tac
Tyr
120

ctt

Leu

gat

Asp

gcg
Ala

gaa

Glu

gtg
Val
200

agg

Arg

Asp

tac
Tyr
105

caa

Gln

tet

Ser

acc

Thr

gga
Gly

ctg
Leu

185

aaa

Lys

caa

Gln

Cys Thr
90

cca act

Pro Thr

gge gee
Gly Ala

tta cct

Leu Pro

att gca
Ile Ala
155

gct get
Ala Ala
170

aga aac

Arg Asn

aag tac

Lys Tyr

gga gaa
Gly Glu

Glu

ttg

Leu

aga

Arg

gct
Ala
140

gaa

Glu

cag

Gln

gac

Asp

gcg
Ala

aag

Lys
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Glu

aag

gaa
Glu
125

gtt
Val

gtc
Val

tct

Ser

ttt
Phe

aag
Lys
205

gtt
Val

Arg

gtg
Val
110

cag

Gln

tce

Ser

tce

Ser

tce

Ser

gtt
Val
190

gac

Asp

gaa

Glu

Asp Leu
95

ttc agg
Phe Arg

gaa gct
Glu Ala

gtc att
Val Ile

gac gcc
Asp Ala
160

aac gag
Asn Glu
175

ttt gtc

Phe Val

tca aag

Ser Lys

gat gcg
Asp Ala

336

384

432

480

528

576

624

672



tce
Ser

225

atc

Ile

tte
Phe

gac

Asp

gce

Ala

aga
Arg
305

ttg

Leu

caa

Gln

210

aca

Thr

aat

Asn

aag

Lys

gaa

Glu

aag
Lys
290

tac

Tyr

tte
Phe

gag
Glu

tac

Tyr

acc

Thr

acc

Thr

gag
Glu
275

aag

Lys

ggt
Gly

gce

Ala

tet

Ser

acc

Thr

gaa

Glu

tac
Tyr
260

tct

Ser

ttt
Phe

atg

Met

atc

Ile

gat

340

gga
Gly

acc
Thr
245

atg
Met

caa

Gln

aga

Arg

cat

His

cac
His
325

ctt

Leu

aag
Lys
230

aaa

Lys

gag
Glu

agg

Arg

gga
Gly

gce
Ala
310

gat

Asp

gac

Asp

215

act

Thr

cct

Pro

gce

Ala

gcce

Ala

gag
Glu
295

aag

Lys

ttg

Leu

gtc
Val

gtt
Val

ctg

Leu

gag
Glu

gag
Glu
280

atg
Met

aac

Asn

acc

Thr

aag

gac

Asp

ttt
Phe

ctt
Leu

265

gtc
Val

aac

Asn

cte

Leu

gga
Gly

gaa
Glu
345

gac

Asp

ggt
Gly
250

cct

Pro

gct
Ala

ttt
Phe

aac

Asn

aac
Asn

330

atc

Ile

act
Thr
235

gaa

Glu

ttg

Leu

gac

Asp

gtt
Val

atg
Met
315

cte

Leu

cct

Pro

220

cac

His

atc

Ile

gcg
Ala

atc

Ile

ggt
Gly
300

gag
Glu

aag

aag

Lys
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ttg

Leu

acce

Thr

tac

Tyr

atc
Ile
285

ttg

Leu

gaa

Glu

tac

Tyr

tte
Phe

aag

Lys

ggcC
Gly

ttt
Phe
270

acc

Thr

gaa

Glu

aag

Lys

ggt
Gly

gtt
Val
350

cag ttc
Gln Phe
240

aac act
Asn Thr
255

tte tgg
Phe Trp

gag ctg
Glu Leu

gcc aag

Ala Lys

ttc ccc
Phe Pro
320

att tct
Ile Ser
335

gag gat
Glu Asp

720

768

816

864

912

960

1008

1056



tte
Phe

gaa

Glu

gce
Ala
385

tgg

Trp

age

Ser

aag

Lys

tat

Tyr

tac
Tyr
465

aag

Lys

gtc
Val
370

atc

Ile

tgt

Cys

atc

Ile

att
Ile

cca
Pro

450

gag
Glu

aag
Lys
355

caa

Gln

acc

Thr

gga
Gly

tac

Tyr

gac
Asp
435

acc

Thr

ggt
Gly

ggc
Gly

gag
Glu

aag

Lys

cac

His

cag
Gln
420

cac

His

atc

Ile

tet

Ser

aag

Lys

gag
Glu

cag

Gln

tge
Cys
405

aac

Asn

act

Thr

atc

Ile

aga

Arg

ttg

Leu

tce

Ser

aag
Lys
390

aag

Lys

gac

Asp

gee

Ala

ttg

Leu

act
Thr
470

caa

Gln

gtg
Val
375

aag

Lys

aag

Lys

act

Thr

aac

Asn

tat
Tyr
455

cta

Leu

gca
Ala
360

tac

Tyr

gac

Asp

ctg

Leu

gat

Asp

gat
Asp
440

cct

Pro

gag
Glu

att
Ile

cac

His

gtt
Val

gct
Ala

gce
Ala
425

gtt

Val

ggt
Gly

gct
Ala

gtc aag
Val Lys

ctg gtt
Leu Val

ttg gtt
Leu Val
395

cca act
Pro Thr
410

aag gaa

Lys Glu

gee ggt
Ala Gly

gac gaa

Asp Glu

ctc agt
Leu Ser

475

tet

Ser

g8a
Gly
380

gag
Glu

tac

Tyr

aag

Lys

gtc
Val

tet
Ser

460

tca

Ser
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gag
Glu
365

cac

His

tac

Tyr

gaa

Glu

gtt
Val

gac
Asp
445

gag
Glu

tte
Phe

cca

Pro

gag
Glu

tac

Tyr

att

Ile

gtg
Val
430

atc

Ile

ceg

Pro

atc

Ile

att cca

Ile Pro

cac gac

His Asp

gce cca
Ala Pro
400

ttg gcc
Leu Ala
415

att gcc
Ile Ala

gee ggt
Ala Gly

gtt gtg
Val Val

aag gag
Lys Glu
480

1104

1152

1200

1248

1296

1344

1392

1440



aag ggt tcg aac gge gtt gac get ttg tce atc aag gaa tcg cgt gtt
Lys Gly Ser Asn Gly Val Asp Ala Leu Ser Ile Lys Glu Ser Arg Val
485 490 495

gaa aaa gaa gcc gat gct caa gece gat get cct gac get gge gtg get
Glu Lys Glu Ala Asp Ala Gln Ala Asp Ala Pro Asp Ala Gly Val Ala
500 505 510

cac gac gag ttg taa
His Asp Glu Leu
515

<210> 36
211> 516
212> PRT

<213> Ogataea minuta

<400> 36

Met Lys Leu Phe Gly Leu Thr Thr Leu Thr Ser Ile Leu Ala Ala Leu

1 5 10 15

Thr Val Val Ser Ala Thr Glu Glu Pro Ala Val Ala Ser Pro Asp Ser
20 25 30

Ala Val Val Lys Leu Thr Ala Asp Thr Phe Glu Ser Phe Ile Lys Glu
35 40 45

Asn Pro Leu Val Leu Ala Glu Phe Phe Ala Pro Trp Cys Gly His Cys
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1488

1536

1551



Lys

65

Lys

Cys

Gly

Ile

Glu
145

Leu

Thr

50

Lys

Asn

Ser

Ala

Val

130

Asp

Ile

Phe

Leu

Ile

Ser

Ser

115

Ser

Ser

Val

Tyr

Gly

Lys

His

100

Glu

Gln

Ala

Gln

Glu
180

Pro

Leu

85

Gly

Pro

Met

Asp

Val

165

Val

Glu

70

Ala

Ile

Ala

Ile

Leu

150

Phe

Ala

55

Phe Ser

Gln Ile

Arg Gly

Asp Tyr

120

Lys Leu

135

Phe Asp

Pro Ala

Asn Glu

Ala Ala Ala

Asp Cys Thr

Tyr Pro Thr

105

Gln Gly Ala

Ser Leu Pro

Thr Ile Ala

Gly Ala Ala

Leu Arg Asn

185

60

75

90

140

155

170
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125

110

190

95

175

Asp Gln Leu Val Glu

80

Glu Glu Arg Asp Leu

Leu Lys Val Phe Arg

Arg Glu Gln Glu Ala

Ala Val Ser Val Ile

Glu Val Ser Asp Ala

160

Gln Ser Ser Asn Glu

Asp Phe Val Phe Val



Ser

Ser

Ser

225

Ile

Phe

Asp

Ala

Arg
305

Thr

Pro

210

Thr

Asn

Lys

Glu

Lys

290

Tyr

Thr
195

Ala

Tyr

Thr

Thr

Glu

275

Lys

Gly

Asn

Tyr

Thr

Glu

Tyr

260

Ser

Phe

Met

Glu

Val

Gly

Thr

245

Met

Gln

Arg

His

Gly

Ile

Lys

230

Lys

Glu

Arg

Gly

Ala
310

Tyr Val Lys Lys Tyr Ala
200

Phe Arg Gln Gly Glu Lys
215 220

Thr Val Asp Asp Thr His
235

Pro Leu Phe Gly Glu Ile
250

Ala Glu Leu Pro Leu Ala
265

Ala Glu Val Ala Asp Ile
280

Glu Met Asn Phe Val Gly
295 300

Lys Asn Leu Asn Met Glu
315
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Lys Asp
205

Val Glu

Leu Lys

Thr Gly

Tyr Phe

270

Ile Thr
285

Leu Glu

Glu Lys

Ser Lys

Asp Ala

Gln Phe

240

Asn Thr

255

Phe Trp

Glu Leu

Ala Lys

Phe Pro
320



Leu

Gln

Phe

Glu

Ala

385

Trp

Ser

Lys

Phe

Glu

Lys

Val

370

Ile

Cys

Ile

Ile

Ala

Ser

Lys

355

Gln

Thr

Gly

Tyr

Asp
435

Ile

Asp

340

Gly

Glu

Lys

His

Gln

420

His

His
325

Leu

Lys

Glu

Gln

Cys

405

Asn

Thr

Asp

Asp

Leu

Ser

Lys

390

Lys

Asp

Ala

Leu

Val

Gln

Val

375

Lys

Lys

Thr

Asn

Thr

Lys

Ala

360

Tyr

Asp

Leu

Asp

Asp
440

Gly Asn Leu Lys Tyr Gly Ile Ser
330 335

Glu Ile Pro Lys Phe Val Glu Asp
345 350

Ile Val Lys Ser Glu Pro Ile Pro
365

His Leu Val Gly His Glu His Asp
380

Val Leu Val Glu Tyr Tyr Ala Pro
395 400

Ala Pro Thr Tyr Glu Ile Leu Ala
410 415

Ala Lys Glu Lys Val Val Ile Ala
425 430

Val Ala Gly Val Asp Ile Ala Gly
445
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Tyr Pro Thr Ile Ile Leu Tyr Pro Gly Asp Glu Ser Glu Pro Val Val
450 455 460

Tyr Glu Gly Ser Arg Thr Leu Glu Ala Leu Ser Ser Phe Ile Lys Glu
465 470 475 480

Lys Gly Ser Asn Gly Val Asp Ala Leu Ser Ile Lys Glu Ser Arg Val
485 490 495

Glu Lys Glu Ala Asp Ala Gln Ala Asp Ala Pro Asp Ala Gly Val Ala
500 505 510

His Asp Glu Leu
515

<210> 37
211> 936
<212> DNA

<213> Ogataea minuta

<220>
<221> CDS
222> (1)..(936)

<400> 37
atg aaa gtg gca agt ttg ata gca ttg gtc gtt acg ccg att att gect 48

Met Lys Val Ala Ser Leu Ile Ala Leu Val Val Thr Pro Ile Ile Ala
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gce

Ala

ttt
Phe

gac

Asp

gcg
Ala
65

gca

Ala

gac

Asp

tte
Phe

tce

Ser

act

Thr

tac

Tyr

gac
Asp
50

cca

Pro

gca

Ala

gaa

Glu

ccg

Pro

aac
Asn

130

g88
Gly

aag
Lys
35

gtg
Val

tgg

Trp

aag

Lys

gac

Asp

acg
Thr
115

ggce
Gly

gtg
Val
20

aat

Asn

gte
Val

tgt

Cys

atc

Ile

aag
Lys
100

gtg
Val

aac

Asn

gta
Val

tca

Ser

ctg

Leu

g8cC
Gly

gg8a
Gly
85

aac

Asn

atg

Met

agg

Arg

gca

Ala

aag

Lys

caa

Gln

tat
Tyr
70

tcg

Ser

aaa

Lys

gtt
Val

cct

Pro

gat

Asp

cat

His

acc
Thr
55

tgc

Cys

gag
Glu

cca

Pro

tte
Phe

cat
His
135

cecg

Pro

atc
Ile
40

aac

Asn

gca

Ala

tte

Phe

ttg

Leu

cgt
Arg
120

tce

Ser

cag
Gln
25

tac

Tyr

cat

His

gag
Glu

gtg

Val

tgc

105

cca

Pro

tce

Ser

10

cag cag

Gln Gln

aat ctc

Asn Leu

acg tct
Thr Ser

ttt gag
Phe Glu
75

aat ttt
Asn Phe
90

aac aag

Asn Lys

gcg aag
Ala Lys

gaa acg

Glu Thr

gce

Ala

act

Thr

gtc
Val
60

agc

Ser

gcg
Ala

tac

Tyr

gtc
Val

tat
Tyr
140
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aaa

Lys

cce
Pro

45

gtg
Val

cag

Gln

gece

Ala

cgce

Arg

aac
Asn

125

cgg

Arg

aga
Arg
30

cag

Gln

gag
Glu

tac

Tyr

gtt
Val

gtc
Val
110

tcg

Ser

ggc
Gly

15

cct

Pro

aac

Asn

tte
Phe

cgce

Arg

aac
Asn

95

gaa

Glu

gcg
Ala

gag
Glu

ggt
Gly

ttt
Phe

tat

Tyr

aaa
Lys
80

tge

Cys

288
Gly

gga
Gly

aga

Arg

96

144

192

240

288

336

384

432



acg
Thr
145

gtg
Val

gaa

Glu

gtt
Val

tac

Tyr

gaa
Glu
225

gce

Ala

atg
Met

gcg
Ala

aag

Lys

aag

Lys

tte

Phe

cte
Leu

210

aag

Lys

atc

Ile

tcg

Ser

gct
Ala

aga

Arg

age

Ser

aag
Lys
195

act

Thr

att
Ile

gac

Asp

aaa

Lys

aag

Lys

atc

Ile

aga
Arg
180

agc

Ser

ctg

Leu

cct

Pro

aag

Lys

aaa
Lys
260

ttg

Leu

aag
Lys
165

gtc
Val

ctg

Leu

age

Ser

gce

Ala

gga
Gly
245

gag
Glu

cte
Leu

150

cte

Leu

ttg

Leu

tcg

Ser

gaa

Glu

cte
Leu

230

acg

Thr

ctg

Leu

gag
Glu

aac

Asn

ctg

Leu

atc

Ile

aac
Asn

215

aaa

Lys

aaa

Lys

acg

Thr

cat

His

aaa

Lys

gtg
Val

gat
Asp
200

gac

Asp

gcg
Ala

aat

Asn

aag

Lys

gtc
Val

ctt

Leu

act
Thr
185

ttt
Phe

tce

Ser

gac

Asp

gtg
Val

tte
Phe
265

aag

Lys

gat
Asp
170

tca

Ser

cte

Leu

gaa

Glu

tte
Phe

acg
Thr
250

atg
Met

ggcC
Gly
155

gaa

Glu

aaa

Lys

gac

Asp

ggt
Gly

aaa
Lys
235

gtt

Val

tet

Ser

cgt

Arg

ttt
Phe

agc

Ser

tca

Ser

aga
Arg
220

gtc
Val

tat

Tyr

aag

Lys

62 / 222

gtg
Val

cte

Leu

act

Thr

gtc
Val
205

gac

Asp

cecg

Pro

gat

Asp

tte
Phe

gtg
Val

aaa

Lys

ctt

Leu

190

acg

Thr

aaa

Lys

act

Thr

tce

Ser

ggcC
Gly
270

aat tac
Asn Tyr
160

ccg aat
Pro Asn

175

tcg ccg

Ser Pro

ttg gca
Leu Ala

ctg ctg

Leu Leu

tta cte
Leu Leu

240

gaa tcg
Glu Ser
255

cag cca

Gln Pro

480

528

576

624

672

720

768

816



caa

Gln

aag

Lys

gct
Ala
305

gag
Glu

ggt
Gly
290

ctt

Leu

210>

Q11>
212>
213>

<400>

288
Gly
275

gct
Ala

gaa

Glu

38
311
PRT

gca

Ala

tac

Tyr

aaa

Lys

Met

aag

Lys

gat

Asp

agc

Ser

agc

Ser

gag
Glu
310

Ogataea minuta

38

Met Lys Val Ala Ser Leu

1

5

Ala Thr Gly Val Val Ala

20

Phe Tyr Lys Asn Ser Lys

35

Asp Asp Val Val Leu Gln

gaa aga ggg ggc atc ttg aaa gga atc aag
Glu Arg Gly Gly Ile Leu Lys Gly Ile Lys
280 285

ttc aaa gat tac aaa aag aag atg caa caa
Phe Lys Asp Tyr Lys Lys Lys Met Gln Gln
295 300

cta tga

Leu

Ile Ala Leu Val Val Thr Pro Ile Ile Ala
10 15

Asp Pro Gln Gln Gln Ala Lys Arg Pro Gly
25 30

His Ile Tyr Asn Leu Thr Pro Gln Asn Phe
40 45

Thr Asn His Thr Ser Val Val Glu Phe Tyr
63 / 222

864

912

936



Ala
65

Ala

Asp

Phe

Ser

Thr

145

Val

Glu

50

Pro

Ala

Glu

Pro

Asn

130

Ala

Trp

Lys

Asp

Thr

115

Gly

Ala

Arg

Ser

Cys

Ile

Lys

100

Val

Asn

Lys

Ile

Arg
180

Gly

Gly

85

Asn

Met

Arg

Leu

165

Val

Tyr

70

Ser

Lys

Val

Pro

Leu

150

Leu

Leu

55

Cys

Glu

Pro

Phe

His

135

Glu

Asn

Leu

Ala

Phe

Leu

Arg

120

Ser

His

Val

60

Glu Phe Glu Ser Gln Tyr Arg Lys
75 80

Val Asn Phe Ala Ala Val Asn Cys
90 95

Cys Asn Lys Tyr Arg Val Glu Gly
105 110

Pro Ala Lys Val Asn Ser Ala Gly
125

Ser Glu Thr Tyr Arg Gly Glu Arg
140

Val Lys Gly Arg Val Val Asn Tyr
155 160

Leu Asp Glu Phe Leu Lys Pro Asn
170 175

Thr Ser Lys Ser Thr Leu Ser Pro

185 190
64 / 222



Val

Tyr

Glu

225

Ala

Met

Gln

Lys

Ala
305

Phe

Leu

210

Lys

Ile

Ser

Glu

Gly

290

Leu

Lys

195

Thr

Ile

Asp

Lys

Gly

275

Ala

Glu

Ser

Leu

Pro

Lys

Lys

260

Ala

Tyr

Lys

Leu

Ser

Ala

Gly

245

Glu

Met

Lys

Asp

Ser

Glu

Leu

230

Thr

Leu

Ser

Ser

Glu
310

Ile Asp Phe Leu Asp Ser Val Thr Leu Ala
200 205

Asn Asp Ser Glu Gly Arg Asp Lys Leu Leu
215 220

Lys Ala Asp Phe Lys Val Pro Thr Leu Leu
235 240

Lys Asn Val Thr Val Tyr Asp Ser Glu Ser
250 255

Thr Lys Phe Met Ser Lys Phe Gly Gln Pro
265 270

Glu Arg Gly Gly Ile Leu Lys Gly Ile Lys
280 285

Phe Lys Asp Tyr Lys Lys Lys Met Gln Gln
295 300
Leu

65 / 222



210>
Q21
212>

213>

220>

221>

222>

39
930
DNA

Ogataea minuta

CDS

..

<400> 39

atg
Met
1

aag

Lys

gca

Ala

gce

Ala

cca
Pro

65

ttt

ttt
Phe

aga

Arg

g88
Gly

aac
Asn

50

aga

Arg

tac

atg

Met

tce

Ser

gg¢C
Gly
35

ttt
Phe

288
Gly

aac

(930)

gag
Glu

ata
Ile
20

gga
Gly

tte
Phe

tcg

Ser

gga

atc

Ile

tat

Tyr

gga
Gly

ggcC
Gly

gac

Asp

gtg

gga
Gly

gac

Asp

gga
Gly

ggc
Gly

att
Ile
70

aat

gag
Glu

agg

Arg

gga
Gly

gce
Ala
55

gce

Ala

agce

gcg
Ala

tac

Tyr

caa
Gln
40

ggt
Gly

acg

Thr

gac

tac

Tyr

gga
Gly
25

cac

His

g88
Gly

gag
Glu

ttt

gag
Glu
10

gag
Glu

cac

His

cgt

Arg

atg
Met

gtg
Val

gaa

Glu

gat

Asp

caa

Gln

gag
Glu
75

ctg

Leu

ggc
Gly

ccg

Pro

caa
Gln
60

ttt
Phe

tca ctc gaa

66 / 222

atg

Met

ttg

Leu

tte
Phe
45

gca

Ala

acc

Thr

ctg

gat

Asp

aaa
Lys
30

gac

Asp

cgg

Arg

ttg

Leu

caa

tca
Ser

15

g8cC
Gly

atg

Met

gga
Gly

aaa

Lys

gac

gaa

Glu

ggt
Gly

ttt
Phe

gtt
Val

gag
Glu
80

atc

48

96

144

192

240

288



Phe

tgt

tgt

Cys

ggt
Gly

gga
Gly
145

288
Gly

act

Thr

ccg

Pro

agc

Ser

Tyr

gac

Asp

tet

Ser

cct
Pro

130

gca

Ala

gtt
Val

ccg

Pro

gag
Glu

gga
Gly

Asn

cgt

Arg

cga
Arg
115

gg¢C
Gly

gga
Gly

gtc
Val

cge

Arg

tgg
Trp
195

aac

Asn

Gly

tgt

100

tgce

Cys

atg
Met

aaa

Lys

cgt

Arg

gac
Asp
180

gag
Glu

ctt

Leu

Val
85

gac

Asp

aat

Asn

tte
Phe

cag

Gln

gga
Gly
165

cac

His

gct
Ala

288
Gly

Asn

gga
Gly

ggt
Gly

cag

Gln

att
Ile
150

att

Ile

gtc
Val

ggt
Gly

tat

Tyr

Ser

age

Ser

cgt

Arg

cag
Gln
135

act

Thr

cge

Arg

gaa

Glu

aac

Asn

cgt

Arg

Asp

888
Gly

ggc
Gly
120

atg
Met

cac

His

aac

Asn

gtg
Val

tta

Leu

200

cgg

Arg

Phe

tcg
Ser

105

cgg

Arg

gag
Glu

cat

His

tte
Phe

tac
Tyr
185

cgt

Arg

atc

Ile

Ser

90

cag

Gln

gtg
Val

tcg

Ser

tge

Cys

aac
Asn

170

gag
Glu

ctg

Leu

gga

Leu

gac

Asp

tta

Leu

gcg
Ala

aag
Lys
155

atc

Ile

ggt
Gly

agc

Ser

aac

Glu

288
Gly

gtg
Val

tgt
Cys
140

aag

Lys

cac

His

cag

Gln

gtc
Val

aat

Gly Asn Asn
67 / 222

Leu Gln

aaa gtg
Lys Val
110

aag aga
Lys Arg
125

cce gac

Pro Asp

tgt cgg

Cys Arg

ctt gag
Leu Glu

tce gac
Ser Asp
190

aga gag
Arg Glu
205

ctg tac

Leu Tyr

Asp Tle
95

cac aag

His Lys

cag ttg
GIn Leu

tgt cgt

Cys Arg

ggt ggc
Gly Gly
160

cca gga
Pro Gly
175

agg tct

Arg Ser

aag aaa

Lys Lys

cgc aca

Arg Thr

336

384

432

480

528

576

624

672



gag
Glu
225

atc

Ile

cte

Leu

ggt
Gly

gag
Glu

ttg
Leu

305

210

atc

Ile

cecg

Pro

gga
Gly

atg
Met

tat
Tyr
290

cac

His

210>
Q21
212>
213>

<400>

ttg

Leu

ttt
Phe

agt

Ser

ccg
Pro

275

gtg
Val

gac

Asp

40
309
PRT

acg

Thr

ctg

Leu

gtt
Val
260

att

Ile

gtg
Val

gag
Glu

ctg

Leu

gac
Asp
245

gtt
Val

gcce

Ala

ttg

Leu

ctg

Leu

age
Ser

230

aac

Asn

acc

Thr

aac

Asn

tat

Tyr

tga

Ogataea minuta

40

215

gag
Glu

tac

Tyr

age

Ser

tce

Ser

ccg
Pro

295

tct

Ser

gac

Asp

288
Gly

gtg
Val
280

g8a
Gly

ctg

Leu

gce

Ala

gaa
Glu
265

gat

Asp

gga
Gly

aag ggt
Lys Gly
235

gtc tta
Val Leu
250

gtg cag
Val Gln

cag ttt

Gln Phe

agc ccg

Ser Pro

220

ggt
Gly

aag

Lys

gtg
Val

g8c
Gly

aag
Lys
300

68 / 222

tgg

Trp

ctg

Leu

gtg
Val

gat
Asp
285

aag

Lys

gtc cge gag
Val Arg Glu
240

gaa aga cca
Glu Arg Pro
255

aaa gga aag
Lys Gly Lys
270

ctg tat gtg

Leu Tyr Val

gtg agc aag
Val Ser Lys

720

768

816

864

912

930



Met

Lys

Ala

Ala

Pro

65

Phe

Cys

Cys

Phe

Arg

Gly

Asn

50

Arg

Tyr

Asp

Ser

Met

Ser

Gly

35

Phe

Gly

Asn

Arg

Arg
115

Glu

Ile

20

Gly

Phe

Ser

Gly

Cys

100

Cys

Ile

Tyr

Gly

Gly

Asp

Val

85

Asp

Asn

Gly

Asp

Gly

Gly

Ile

70

Asn

Gly

Gly

Glu

Arg

Gly

Ala

55

Ala

Ser

Ser

Arg

Ala

Tyr

Gln

40

Gly

Thr

Asp

Gly

Gly
120

Tyr Glu
10

Gly Glu
25

His His

Gly Arg

Glu Met

Phe Ser
90

Ser Gln
105

Arg Val

Val

Glu

Asp

Gln

Glu

75

Leu

Asp

Leu

Leu

Gly

Pro

Gln

60

Phe

Glu

Gly

Val

69 / 222

Met Asp Ser
15

Leu Lys Gly
30

Phe Asp Met
45

Ala Arg Gly

Thr Leu Lys

Leu Gln Asp
95

Lys Val His
110

Lys Arg Gln
125

Glu

Gly

Phe

Val

Glu

80

Ile

Lys

Leu



Gly

Gly

145

Gly

Thr

Pro

Ser

Glu

225

Ile

Leu

Pro

130

Ala

Val

Pro

Glu

Gly

210

Ile

Pro

Gly

Gly

Gly

Val

Arg

Trp

195

Asn

Leu

Phe

Ser

Met

Arg

Asp

180

Glu

Leu

Thr

Leu

Val

Phe

Gln

Gly

165

His

Ala

Gly

Leu

Asp

245

Val

Gln

Ile

150

Ile

Val

Gly

Tyr

Ser

230

Asn

Thr

Gln Met
135

Thr His

Arg Asn

Glu Val

Asn Leu

200

Arg Arg
215

Glu Ser

Tyr Asp

Ser Gly

Glu

His

Phe

Tyr

185

Arg

Ile

Leu

Ala

Glu

Ser Ala Cys Pro Asp
140

Cys Lys Lys Cys Arg
155

Asn Ile His Leu Glu
170

Glu Gly Gln Ser Asp
190

Leu Ser Val Arg Glu
205

Gly Asn Asn Leu Tyr
220

Lys Gly Gly Trp Val
235

Val Leu Lys Leu Glu
250

Val Gln Val Val Lys
70 / 222

Cys Arg

Gly Gly
160

Pro Gly
175

Arg Ser

Lys Lys

Arg Thr

Arg Glu
240

Arg Pro
255

Gly Lys



260 265 270

Gly Met Pro Ile Ala Asn Ser Val Asp Gln Phe Gly Asp Leu Tyr Val
275 280 285

Glu Tyr Val Val Leu Tyr Pro Gly Gly Ser Pro Lys Lys Val Ser Lys
290 295 300

Leu His Asp Glu Leu
305

210> 41
211> 1137
<212> DNA

<213> Ogataea minuta

<220>
<221> CDS
222> (1)..(1137)

<400> 41

atg aaa gtc acg tct atc tgg caa gtc ctg ttt atg ttg atc gcc gge
Met Lys Val Thr Ser Ile Trp Gln Val Leu Phe Met Leu Ile Ala Gly
1 5 10 15

gtt atg gcg tca gcg tcc aaa gtg atg gag ctg aac gac aag aac ttt
Val Met Ala Ser Ala Ser Lys Val Met Glu Leu Asn Asp Lys Asn Phe

20 25 30
71/ 222

48

96



gac

Asp

gcg
Ala

ctg
Leu

65

gac

Asp

ttt
Phe

gaa

Glu

gca

Ala

aaa
Lys
145

gag
Glu

tcg
Ser

50

gce

Ala

gct
Ala

ccc

Pro

ttt
Phe

cac
His
130

gtg
Val

gtg
Val
35

tgg

Trp

tcg

Ser

gac

Asp

acg

Thr

gaa
Glu
115

acg

Thr

gtg
Val

gtt
Val

tge

Cys

gcg
Ala

gaa

Glu

ctg
Leu

100

ggc
Gly

ggt
Gly

gaa

Glu

cte

Leu

agt

Ser

tac

Tyr

aac
Asn

85

aaa

Lys

tce

Ser

atc

Ile

ctg

Leu

aac

Asn

cac

His

gga
Gly
70

gga
Gly

ctg

Leu

agg

Arg

aag

Lys

cac
His
150

tce

Ser

tgc
Cys
55

aac

Asn

aac

Asn

tte
Phe

gac

Asp

gct
Ala
135

gat

Asp

g8a
Gly
40

aag

Lys

aag

Lys

gtg
Val

aaa

Lys

tte
Phe
120

gce

Ala

gga
Gly

aag

Lys

aag

Lys

aac

Asn

gga
Gly

aaa
Lys
105

cat

His

aac

Asn

aat

Asn

acc

Thr

ttg

Leu

gat

Asp

aga
Arg
90

gat

Asp

tet

Ser

gcg
Ala

ttg

Leu

tcg

Ser

gag
Glu

atc
Ile
75

aaa

Lys

gat

Asp

tte
Phe

gtt
Val

gag
Glu
155

cta

Leu

cct
Pro

60

cag

Gln

tte

Phe

cte

Leu

acc

Thr

cce
Pro

140

gag
Glu

72 / 222

gtg
Val
45

act

Thr

atc

Ile

gga
Gly

aac

Asn

aac
Asn

125

act

Thr

ctt

Leu

gaa

Glu

tgg

Trp

gtc
Val

atc

Ile

aac
Asn

110

tte

Phe

gag
Glu

gtt
Val

tte
Phe

gaa

Glu

aag

Lys

aag
Lys
95

cca

Pro

att
Ile

ccg

Pro

aag

Lys

tac

Tyr

gag
Glu

atc
Ile
80

gga
Gly

gtg
Val

gct
Ala

tce

Ser

gag
Glu
160

144

192

240

288

336

384

432

480



cag

Gln

tge

Cys

ggc
Gly

aac

Asn

aca
Thr
225

cecg

Pro

gce

Ala

ctg

Leu

agc

gga
Gly

aag

Lys

gac

Asp

cca
Pro

210

ata

Ile

tac

Tyr

gga
Gly

ata

Ile

agc

daaa

Lys

aag

Lys

gag
Glu
195

aca

Thr

gtc
Val

gga
Gly

act

Thr

cac
His
275

ggc

aat

Asn

cte
Leu

180

gaa

Glu

gaa

Glu

tte
Phe

aga

Arg

cac
His
260

gca

Ala

aga

gct
Ala
165

aag

Lys

aac

Asn

tgg

Trp

atc

Ile

gag
Glu
245

cgg

Arg

gtc
Val

aaa

ctt

Leu

cct

Pro

atc

Ile

atc

Ile

gag
Glu
230

ctg

Leu

aac

Asn

gac

Asp

aat

ttt
Phe

aca

Thr

ttg

Leu

cag
Gln
215

aag

Lys

gga
Gly

gag
Glu

gag
Glu

ctg

gca

Ala

tgg

Trp

att
Ile
200

gag

Glu

ggc
Gly

gac

Asp

aaa

Lys

ctg
Leu

280

gtt

atc

Ile

gag
Glu
185

gga
Gly

aaa

Lys

aac

Asn

ctg

Leu

ggcC
Gly
265

gtt
Val

ccg

acc
Thr
170

cag

Gln

cag

Gln

tac

Tyr

ctg

Leu

gtt
Val
250

gag
Glu

gag
Glu

gca

Ala

ctg

Leu

gte
Val

aac

Asn

gac
Asp
235

gag
Glu

ctg

Leu

cag

Gln

gag
Glu

gct
Ala

caa

Gln

cte
Leu

220

gag
Glu

tte
Phe

gac

Asp

ttt
Phe

aaa ttc ttg
73/ 222

tgg

Trp

gece

Ala

acc
Thr
205

cag

Gln

cct

Pro

gtt
Val

tce

Ser

gtc

tgt

Cys

gtt
Val
190

acc

Thr

tcg

Ser

gtg
Val

aac

Asn

gag
Glu
270

ggt

ggt tac
Gly Tyr
175

ttc caa

Phe Gln

ggc gat
Gly Asp

ttc ccce

Phe Pro

ttc tat
Phe Tyr
240

acc cag
Thr Gln
255

gcc ggg
Ala Gly

tce teg

Val Gly Ser Ser

285

gaa gct ttg aaa

528

576

624

672

720

768

816

864

912



Ser

tcg
Ser

305

aag

Lys

gaa

Glu

gce

Ala

gat

Asp

Ser

290

gct
Ala

atc

Ile

acc

Thr

aga

Arg

cct
Pro

370

210>
211>

212>

213>

<400>

Gly

gac

Asp

atc

Ile

gct
Ala

gac
Asp
355

gce

Ala

42
378
PRT

Arg

acc

Thr

cat

His

aga
Arg
340

tca

Ser

cct

Pro

gac

Asp

acg
Thr
325

ctg

Leu

gct
Ala

cca

Pro

Asn

aat
Asn

310

atg

Met

gag
Glu

tce

Ser

gce

Ala

Ogataea minuta

42

Leu

295

gca

Ala

gte
Val

tcg

Ser

ttt
Phe

aag
Lys
375

Val

ttg

Leu

aac

Asn

cta

Leu

aga
Arg
360

gat

Asp

Pro

tcg

Ser

ggt
Gly

ctg
Leu

345

cte

Leu

gag
Glu

Lys Phe

aaa gaa
Lys Glu
315

cce ttt
Pro Phe
330

aag tcg

Lys Ser

aac atc

Asn Ile

ctg tga

Leu

Leu

300

gtg
Val

gac

Asp

gat

Asp

cte

Leu

Glu Ala

aaa tac

ttc gte
Phe Val

ctg tet
Leu Ser

350

aag ttt
Lys Phe
365

Leu Lys

tac aac
Tyr Asn
320

gcg aaa
Ala Lys
335

tce cga

Ser Arg

ttc age
Phe Ser

Met Lys Val Thr Ser Ile Trp Gln Val Leu Phe Met Leu Ile Ala Gly

1

5

10

74 / 222

15

960

1008

1056

1104

1137



Val

Asp

Ala

Leu

65

Asp

Phe

Glu

Ala

Met

Glu

Ser

50

Ala

Ala

Pro

Phe

His
130

Ala

Val

35

Trp

Ser

Asp

Thr

Glu

115

Thr

Ser

20

Val

Cys

Ala

Glu

Leu

100

Gly

Gly

Ala

Leu

Ser

Tyr

Asn

85

Lys

Ser

Ile

Ser

Asn

His

Gly

70

Gly

Leu

Arg

Lys

Lys Val

Ser Gly
40

Cys Lys
55

Asn Lys

Asn Val

Phe Lys

Asp Phe

120

Ala Ala
135

Met Glu
25

Lys Thr

Lys Leu

Asn Asp

Gly Arg
90

Lys Asp
105

His Ser

Asn Ala

Leu

Ser

Glu

Ile

75

Lys

Asp

Phe

Val

Asn Asp Lys
30

Leu Val Glu
45

Pro Thr Trp
60

Gln Ile Val

Phe Gly Ile

Leu Asn Asn

110

Thr Asn Phe
125

Pro Thr Glu
140

75 / 222

Asn

Phe

Glu

Lys

Lys

95

Pro

Ile

Pro

Phe

Tyr

Glu

Ile

80

Gly

Val

Ala

Ser



Lys
145

Gln

Cys

Gly

Asn

Thr

225

Pro

Ala

Val

Gly

Lys

Asp

Pro

210

Ile

Tyr

Gly

Val

Lys

Lys

Glu

195

Thr

Val

Gly

Thr

Glu

Asn

Leu

180

Glu

Glu

Phe

Arg

His
260

Leu

Ala
165

Lys

Asn

Trp

Ile

Glu

245

Arg

His

150

Leu

Pro

Ile

Ile

Glu

230

Leu

Asn

Asp

Phe

Thr

Leu

Gln

215

Lys

Gly

Glu

Gly

Ala

Trp

Ile

200

Glu

Gly

Asp

Lys

Asn

Ile

Glu

185

Gly

Lys

Asn

Leu

Gly
265

Leu Glu Glu
155

Thr Ala Glu
170

Gln Leu Ala

Gln Val Gln

Tyr Asn Leu
220

Leu Asp Glu
235

Val Glu Phe
250

Glu Leu Asp

76 / 222

Leu Val Lys Glu
160

Trp Cys Gly Tyr
175

Ala Val Phe Gln
190

Thr Thr Gly Asp
205

Gln Ser Phe Pro

Pro Val Phe Tyr
240

Val Asn Thr Gln
255

Ser Glu Ala Gly
270



Leu Ile

Ser Ser

290

Ser Ala
305

Lys Ile

Glu Thr

Ala Arg

Asp Pro
370

210>
211>
212>
213>

His Ala Val Asp Glu Leu Val Glu Gln Phe Val Gly Ser Ser

275 280

285

Gly Arg Lys Asn Leu Val Pro Lys Phe Leu Glu Ala Leu Lys

295 300

Asp Thr Asp Asn Ala Leu Ser Lys Glu Val Lys Tyr Tyr Asn

310 315

320

Ile His Thr Met Val Asn Gly Pro Phe Asp Phe Val Ala Lys

325 330

335

Ala Arg Leu Glu Ser Leu Leu Lys Ser Asp Leu Ser Ser Arg

340 345

350

Asp Ser Ala Ser Phe Arg Leu Asn Ile Leu Lys Phe Phe Ser

355 360

Ala Pro Pro Ala Lys Asp Glu Leu
375

43
1728
DNA

Ogataea minuta

7/ 222

365



220>
221> CDS

222>

(..

<400> 43

atg aag cac

Met
1

ctg

Leu

cag

Gln

tat

Tyr

tac
Tyr
65

ttt

Phe

gat

Asp

Lys

acg

Thr

gag
Glu

gag
Glu
50

gag
Glu

ggc
Gly

ctg

Leu

His

tgg

Trp

att
Ile
3b

tac

Tyr

acg

Thr

cag

Gln

att
Ile

(1728)

gtg
Val

ttg
Leu

20

tcg

Ser

gac

Asp

tte

Phe

atc

Ile

aac
Asn

100

ata

Ile

atc

Ile

tce

Ser

aac

Asn

acg

Thr

aac
Asn

85

gag
Glu

agt

Ser

tgt

Cys

ttg

Leu

att

Ile

g88
Gly
70

gcg
Ala

aac

Asn

gg¢C
Gly

gcg
Ala

gag
Glu

cac
His
55

tece

Ser

cte

Leu

tte
Phe

cga

Arg

att
Ile

agg
Arg
40

gag
Glu

aag

Lys

aac

Asn

tte
Phe

tce

Ser

tge
Cys
25

aaa

Lys

ttt
Phe

gtg
Val

aac

Asn

aaa

105

cgg gtg
Arg Val
10

gct gtt
Ala Val

ccg get
Pro Ala

gag tcg
Glu Ser

agt gag
Ser Glu
75

gaa atc
Glu Ile
90

atc ttt
Ile Phe

gcg
Ala

ccc

Pro

tac

Tyr

acg
Thr
60

agt

Ser

aga

Arg

cga

Arg

78 / 222

ttg

Leu

gga
Gly

ctg
Leu

45

cct

Pro

tcg

Ser

ccg

Pro

cte

Leu

gg¢C
Gly

gct
Ala
30

tcg

Ser

tte

Phe

aac

Asn

gtt
Val

aac
Asn

110

tgg
Trp
15

g88
Gly

ccg

Pro

cgce

Arg

gtg
Val

ttg
Leu

95

ctg

Leu

att
Ile

ttg

Leu

cag

Gln

gat

Asp

act
Thr
80

cac

His

tac

Tyr

48

96

144

192

240

288

336



aag

Lys

agc

Ser

tgg
Trp
145

cct

Pro

gga
Gly

tcg

Ser

gga
Gly

tgt
Cys
225

gag
Glu

tgt
Cys
130

cag

Gln

acg

Thr

cgg

Arg

gta
Val

gga
Gly
210

tte
Phe

tgt
Cys
115

gce

Ala

ccc

Pro

acg

Thr

age

Ser

tac
Tyr
195

gat

Asp

aat

Asn

cecg

Pro

gtg
Val

gag
Glu

ata

Ile

acg
Thr
180

gtg
Val

cag

Gln

ttg

Leu

tte
Phe

gac

Asp

gct
Ala

tct
Ser

165

cgg

Arg

aat

Asn

tcg

Ser

ggcC
Gly

tgg

Trp

acce

Thr

ctg
Leu

150

gac

Asp

gat

Asp

ctg

Leu

tte
Phe

tcg
Ser

230

tcg

Ser

att
Ile
135

ggt
Gly

gcg
Ala

tac

Tyr

gtg
Val

caa
Gln
215

gat

Asp

agt
Ser

120

gac

Asp

cgg

Arg

gga
Gly

tge

Cys

gac
Asp
200

att

Ile

caa

Gln

tcg

Ser

gac

Asp

atc

Ile

aat

Asn

gaa
Glu
185

aat

Asn

tgg
Trp

tgt

Cys

gag gga
Glu Gly

tgg aaa

Trp Lys

gag tcg
Glu Ser
155

ggc tcg
Gly Ser

170

ctg gac

Leu Asp

cce gag

Pro Glu

cge age

Arg Ser

ctc gag
Leu Glu
235

ttt
Phe

gat
Asp
140

ttg

Leu

tgt

Cys

gag
Glu

aga

Arg

att
Ile
220

aag

Lys

79 / 222

tge atg
Cys Met
125

ctt ccg

Leu Pro

acg cga

Thr Arg

gtc get
Val Ala

gtc aac
Val Asn
190

ttc acg
Phe Thr
205

tac aac

Tyr Asn

aac ttt
Asn Phe

cac aag

His Lys

gag ata
Glu Ile

gaa ccg
Glu Pro
160

gca gge
Ala Gly
175

gag gac
Glu Asp

ggg tac
Gly Tyr

gag aac

Glu Asn

ttc tac
Phe Tyr
240

384

432

480

528

576

624

672

720



aag

Lys

gag
Glu

tte
Phe

ctg

Leu

ggt
Gly
305

aag

Lys

tac

Tyr

cac

His

agt

ttg

Leu

tac

Tyr

atg

Met

aac
Asn

290

gtg
Val

gag
Glu

cag

Gln

tcg

Ser

gag

atc

Ile

ctg

Leu

atc
Ile
275

tac

Tyr

ctg

Leu

aag

Lys

ctg

Leu

ctg
Leu

355

aac

agt

Ser

aac
Asn

260

cgg

Arg

gtt
Val

gac

Asp

gag
Glu

gCcg
Ala
340

tte
Phe

tte

gga
Gly
245

ttc

Phe

gtg
Val

ctg

Leu

aac

Asn

cta
Leu

325

gaa

Glu

cag

Gln

agg

atg
Met

aag

Lys

g88
Gly

gtg
Val

cte
Leu

310

aaa

Lys

ggt
Gly

agce

Ser

aac

cac

His

acc

Thr

gac

Asp

gtg
Val
295

cag

Gln

cge

Arg

g88
Gly

gag
Glu

gtg

tcg

Ser

aag

Lys

tte
Phe
280

aag

Lys

tte
Phe

gag
Glu

aaa

Lys

gac
Asp
360

tcg

tcg

Ser

cag
Gln
265

cct

Pro

tce

Ser

tgt

Cys

ctg

Leu

gtg
Val
345

tcg

Ser

cgg

atc tcg
Ile Ser
250

tat gga
Tyr Gly

gac cgg

Asp Arg

ttg atc
Leu Ile

gac gag
Asp Glu
315

aag gag
Lys Glu
330

gac gag
Asp Glu

acg tat
Thr Tyr

atc atg

act

Thr

cag

Gln

tte
Phe

aag
Lys
300

gag
Glu

atg
Met

tgt

Cys

ctg

Leu

gat

80 / 222

cat

His

Asp

gag
Glu
285

ctg

Leu

gtg
Val

att
Ile

ctg

Leu

aag

ctg

Leu

cte
Leu

270

aac

Asn

gag
Glu

ttt
Phe

tet

Ser

tte
Phe
350

gac

acc aac
Thr Asn
255

aag cag

Lys Gln

ttg tat

Leu Tyr

cag tcg
Gln Ser

cag acg
Gln Thr
320

ccg tte

Pro Phe

335

aac gag

Asn Glu

gag ttc

Lys Asp Glu Phe

365

tgt

gtc

cac tgc

768

816

864

912

960

1008

1056

1104

1152



Ser

gac
Asp
385

gcg
Ala

ggcC
Gly

acg

Thr

caa

Gln

att
Ile
465

acg

Thr

gac

Asp

Glu
370

agg

Arg

ctg

Leu

aag

Lys

ttt
Phe

ctg
Leu

450

act

Thr

gtg
Val

gtt
Val

Asn

tge

aag

Lys

aat

Asn

gac
Asp
435

tac

Tyr

gca

Ala

gac

Asp

aga

Arg

Phe

aga

Arg

att
Ile

tte
Phe
420

agg

Arg

gat

Asp

gac

Asp

Val

tat

Tyr

Arg

ctg

Leu

ttg
Leu

405

cag

Gln

ctg

Leu

ctg

Leu

acg

Thr

ttc
Phe
485

CcCcC

Pro

Asn

tgg
Trp
390

ttt
Phe

atc

Ile

tce

Ser

aga

Arg

ttt
Phe
470

g8¢C
Gly

gac

Asp

Val
375

g88
Gly

gag
Glu

tce

Ser

aag

Lys

atg
Met
455

gac

Asp

cag

Gln

aga

Arg

Ser

aag

ctg

Leu

aaa

Lys

age
Ser

440

aaa

Lys

ttg

Leu

age

Ser

aca

Thr

gtg
Val

gat

Asp

atc
Ile
425

gtg
Val

cag

Gln

gag
Glu

act

Thr

cgg

Arg

Ile Met

cag acc
Gln Thr
395

gca agce
Ala Ser
410

gag ctg
Glu Leu

cac gcc

His Ala

gag gaa
Glu Glu

caa ttg
Gln Leu
475

tct gag
Ser Glu
490

ggc tcg
Gly Ser

Asp
380

acc

Thr

gac

Asp

gtce
Val

atc

Ile

gaa
Glu
460

ctg

Leu

cca

Pro

cte

Leu

81 / 222

g88
Gly

agce

Ser

gce

Ala

gga
Gly
445

g88
Gly

ttg

Leu

gaa

Glu

gtt
Val

Val

tac

Tyr

cac

His

ctg
Leu

430

aac

Asn

288
Gly

aca

Thr

acc

Thr

cccC

Pro

His Cys

gga act
Gly Thr
400

gag ctg
Glu Leu
415

atc aac

Ile Asn

ttc aaa

Phe Lys

tce atg
Ser Met

gac cag
Asp Gln
480

ccg teg
Pro Ser

495

gag g88
Glu Gly

1200

1248

1296

1344

1392

1440

1488

1536



cte

Leu

tac

Tyr

tac
Tyr
545

gta
Val

ggc
Gly

ttt
Phe
530

ctg

Leu

cac

His

210>
211>
212>

213>

<400>

gag
Glu
515

gtce
Val

ctg

Leu

gag
Glu

44
575
PRT

500

gcg
Ala

gtg
Val

atc

Ile

gac

Asp

tte
Phe

acc

Thr

cgg

Arg

ttt
Phe
565

aag

Lys

agce

Ser

gtg
Val
550

gac

Asp

Ogataea minuta

44

aca

Thr

tac
Tyr
535

gtg
Val

gtg
Val

gag
Glu
520

acc

Thr

tac

Tyr

gat

Asp

505

ctg

Leu

atg
Met

tgg

Trp

cgce

Arg

tac agc

Tyr Ser

ttc cce

Phe Pro

tgg aac
Trp Asn
555

ctg tat

Leu Tyr
570

gtt
Val

aag
Lys
540

atc

Ile

cgt

Arg

510

tat cag
Tyr Gln
525

ctg atc
Leu Ile

ttt gtg
Phe Val

ttg gag
Leu Glu

gCcg
Ala

tac

Tyr

ggt
Gly

cta
Leu

575

tte
Phe

aac

Asn

cat
His
560

taa

Met Lys His Val Ile Ser Gly Arg Ser Arg Val Ala Leu Gly Trp Ile

1

5

10

15

Leu Thr Trp Leu Ile Cys Ala Ile Cys Ala Val Pro Gly Ala Gly Leu

20

25

82 / 222

30

1584

1632

1680

1728



Gln

Tyr

Tyr

65

Phe

Asp

Lys

Ser

Trp
145

Glu

Glu

50

Glu

Gly

Leu

Glu

Cys

130

Gln

Ile

35

Tyr

Thr

Gln

Ile

Cys

115

Ala

Pro

Ser

Asp

Phe

Ile

Asn

100

Pro

Val

Glu

Ser

Asn

Thr

Asn

85

Glu

Phe

Asp

Ala

Leu

Ile

Gly

70

Ala

Asn

Trp

Thr

Leu

150

Glu

His

55

Ser

Leu

Phe

Ser

Ile
135

Gly

Arg

40

Glu

Lys

Asn

Phe

Ser

120

Asp

Arg

Lys

Phe

Val

Asn

Lys

105

Ser

Asp

Ile

Pro Ala

Glu Ser

Ser Glu

75

Glu Ile
90

Ile Phe

Glu Gly

Trp Lys

Glu Ser
155

Tyr

Thr
60

Ser

Arg

Arg

Phe

Asp

140

Leu

83 / 222

Leu Ser Pro

45

Pro Phe Arg

Ser Asn Val

Pro Val Leu
95

Leu Asn Leu

110

Cys Met His
125

Leu Pro Glu

Thr Arg Glu

Gln

Asp

Thr

80

His

Tyr

Lys

Ile

Pro

160



Pro

Gly

Ser

Gly

Cys

225

Lys

Glu

Phe

Leu

Thr

Arg

Val

210

Phe

Leu

Tyr

Met

Asn

Thr

Ser

Tyr

195

Asp

Asn

Ile

Leu

Ile

275

Tyr

Ile

Thr

180

Val

Gln

Leu

Ser

Asn

260

Arg

Val

Ser

165

Arg

Asn

Ser

Gly

Gly

245

Phe

Val

Leu

Asp

Asp

Leu

Phe

Ser

230

Met

Lys

Gly

Val

Ala

Tyr

Val

Gln

215

Asp

His

Thr

Asp

Val

Gly

Asp
200

Ile

Gln

Ser

Lys

Phe

280

Lys

Asn Gly Ser
170

Glu Leu Asp
185

Asn Pro Glu

Trp Arg Ser

Cys Leu Glu
235

Ser Ile Ser
250

Gln Tyr Gly
265

Pro Asp Arg

Ser Leu Ile

Cys Val Ala

Glu Val Asn
190

Arg Phe Thr
205

Ile Tyr Asn
220

Lys Asn Phe

Thr His Leu

Gln Asp Leu
270

Phe Glu Asn
285

Lys Leu Glu

84 / 222

Ala Gly
175

Glu Asp

Gly Tyr

Glu Asn

Phe Tyr
240

Thr Asn
255

Lys Gln

Leu Tyr

Gln Ser



Gly

305

Lys

Tyr

His

Ser

Asp

385

Ala

Gly

290

Val

Glu

Gln

Ser

Glu

370

Arg

Leu

Leu

Lys

Leu

Leu

355

Asn

Asn

Asp

Glu

Ala

340

Phe

Phe

Arg

Ile

Phe
420

Asn

Leu

325

Glu

Gln

Arg

Leu

Leu

405

Gln

Leu

310

Lys

Gly

Ser

Asn

Trp

390

Phe

Ile

295

Gln

Arg

Gly

Glu

Val

375

Gly

Glu

Ser

Phe

Glu

Lys

Asp

360

Ser

Lys

Leu

Cys Asp Glu
315

Leu Lys Glu
330

Val Asp Glu
345

Ser Thr Tyr

Arg Ile Met

Val Gln Thr
395

Asp Ala Ser
410

Ile Glu Leu
425

300

Glu Val Phe

Met Ile Ser

Cys Leu Phe
350

Leu Lys Asp
365

Asp Cys Val
380

Thr Gly Tyr

Asp Ser His

Val Ala Leu
430

85 / 222

Gln Thr
320

Pro Phe
335

Asn Glu

Glu Phe

His Cys

Gly Thr
400

Glu Leu
415

Ile Asn



Thr

Gln

Ile

465

Thr

Asp

Leu

Tyr

Tyr
545

Phe

Leu

450

Thr

Val

Val

Gly

Phe

530

Leu

Asp

435

Tyr

Ala

Asp

Arg

Glu
515

Val

Leu

Arg

Asp

Asp

Val

Tyr

500

Ala

Val

Ile

Leu

Leu

Thr

Phe

485

Pro

Phe

Thr

Arg

Ser

Arg

Phe

470

Gly

Asp

Lys

Ser

Val
550

Lys

Met
455

Asp

Gln

Arg

Thr

Tyr

535

Val

Ser Val His Ala Ile
440

Lys Gln Glu Glu Glu
460

Leu Glu Gln Leu Leu
475

Ser Thr Ser Glu Pro
490

Thr Arg Gly Ser Leu
505

Glu Leu Tyr Ser Val
520

Thr Met Phe Pro Lys
540

Tyr Trp Trp Asn Ile
555

86 / 222

Gly

445

Gly

Leu

Glu

Val

Tyr
525

Leu

Phe

Asn

Gly

Thr

Thr

Pro

510

Gln

Ile

Val

Phe Lys

Ser Met

Asp Gln
480

Pro Ser

495

Glu Gly

Ala Phe

Tyr Asn

Gly His
560



Val His Glu Asp Phe Asp Val Asp Arg Leu Tyr Arg Leu Glu Leu

210>
Q1
212>

213>

<220>
221>

222>

45
2700
DNA

565

Ogataea minuta

CDS

(1).. (2700)

<400> 45

atg
Met
1

gct
Ala

cac

His

tat

Tyr

gaa

gat

Asp

cag

Gln

ttt
Phe

cte
Leu

50

aga

tct acg
Ser Thr

aag cta
Lys Leu
20

ctg geg
Leu Ala
35

aag acg

Lys Thr

gce gtt

caa

Gln

tgt

Cys

gca

Ala

ttg

Leu

aat

ttt
Phe

cag

Gln

atg
Met

att
Ile

aaa

aca

Thr

cag

Gln

act

Thr

gag
Glu
5b

gca

gac

Asp

aac

Asn

ccg
Pro

40

aga

Arg

gtg

aga

Arg

tca
Ser

25

acc

Thr

ggt
Gly

gtg

570

gct
Ala
10

aac

Asn

tce

Ser

cga

Arg

cta

Leu

gca

Ala

agt

Ser

ttt
Phe

gac

Asp

cag

Gln

gag
Glu

gac
Asp
60

cgg ctc cca

87 / 222

ata

Ile

ata

Ile

g88
Gly
45

tgg

Trp

agc

gtg
Val

gtg
Val
30

gag
Glu

act

Thr

gtg

575

acg
Thr
15

cca

Pro

gca

Ala

gct
Ala

gce

acg

Thr

ttg

Leu

atc

Ile

ttt
Phe

ggt

48

96

144

192

240



Glu
65

tce

Ser

aac

Asn

gac

Asp

ctg

Leu

gaa
Glu
145

cag

Gln

gcg
Ala

aga

Arg

Arg

aac

Asn

gca

Ala

cac

His

aag
Lys
130

cte

Leu

aag

Lys

ttg

Leu

agg

Arg

Ala

acc

Thr

tce

Ser

att
Ile
115

gaa

Glu

aga

Arg

ttt
Phe

cag

Gln

gce

Ala

Val

gag
Glu

aag
Lys
100

cte

Leu

gcg
Ala

ggc
Gly

gag
Glu

ggt
Gly
180

att

Ile

Asn

cca
Pro

85

atc

Ile

tcg

Ser

aac

Asn

aat

Asn

ttt
Phe
165

aag

Lys

cgg

Arg

70

agce

Ser

aag

gce

Ala

gtce
Val

cag
Gln
150

ctg

Leu

att

Ile

gtt
Val

Ala

att
Ile

gca

Ala

ctt

Leu

aag
Lys
135

aga

Arg

tece

Ser

gac

Asp

ctt

Leu

Val

tce

Ser

cag

Gln

ttg
Leu

120

Cccc

Pro

att
Ile

aag

Lys

cct

Pro

tcg

Ser

Val

gce

Ala

cag
Gln
105

gac

Asp

gac

Asp

gat

Asp

tac

Tyr

gtg
Val
185

aga

Arg

Arg Leu
75

tce gece
Ser Ala
90

aaa gac

Lys Asp

gat tct

Asp Ser

gca ttg
Ala Leu

tct cgt
Ser Arg
155

gce ctt
Ala Leu
170

ata ggc

Ile Gly

cgg gcc
Arg Ala

Pro

gce

Ala

tcg

Ser

agt

Ser

aag
Lys
140

caa

Gln

gat

Asp

aga

Arg

aag

Lys
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Ser Val

agc att
Ser Ile

tac atc
Tyr Ile
110

atc cag
Ile Gln
125

aca cag

Thr Gln

gct gat
Ala Asp

ctt acc

Leu Thr

gag gag
Glu Glu
190

tcg aac

Ser Asn

Ala Gly
80

atc acc
Ile Thr
95

gge caa

Gly Gln

get gtg
Ala Val

atc gtt
Ile Val

tcg tet
Ser Ser

160

gag cag
Glu Gln
175

gag atc

Glu Ile

ccg tgt

Pro Cys

288

336

384

432

480

528

576

624



ctg

Leu

gca
Ala
225

aag

Lys

cag

Gln

agc

Ser

atg

Met

gcg
Ala
305

aga

Arg

att
Ile
210

cag

Gln

ctg

Leu

ggt
Gly

tcg

Ser

g8¢C
Gly
290

aga

Arg

aag

195

gga
Gly

agg

Arg

tac

Tyr

gag
Glu

aac
Asn

275

gat

Asp

ggt
Gly

cac

His

gat

Asp

ata

Ile

tcg

Ser

tte
Phe
260

tcg

Ser

gga
Gly

cag

Gln

atc

Ile

cct

Pro

gtg
Val

ctg
Leu

245

gag
Glu

atg
Met

aag

Lys

tte
Phe

gag
Glu
325

ggt
Gly

gac
Asp
230

gac

Asp

gaa

Glu

atc

Ile

tcg

Ser

cac
His
310

aag

gtt
Val
215

aac

Asn

ttg

Leu

aga

Arg

atc

Ile

gac
Asp
295

tgc

gac

Asp

200

ggt
Gly

gat

Asp

ggt
Gly

ttg

Leu

ttg
Leu

280

gct
Ala

atc

Ile

ggt
Gly

aag

Lys

gtt
Val

gcg
Ala

aag
Lys
265

tte

Phe

gcce

Ala

ggt
Gly

gct
Ala

act

Thr

cct

Pro

ttg
Leu

250

g8a
Gly

atc

Ile

aac

Asn

gcg
Ala

tte
Phe
330

agt

Ser

acc
Thr
235

aaa

Lys

gtt
Val

gac

Asp

ttg

Leu

act
Thr
315

gag
Glu

att
Ile
220

gtt
Val

gcg
Ala

ttg

Leu

gag
Glu

ctg
Leu

300

acc

Thr

aga

Arg
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205

gtt
Val

tta

Leu

gga
Gly

agc

Ser

atc
Ile
285

aag

Lys

gtg
Val

aga

Arg

gag
Glu

cag

Gln

gce

Ala

gac
Asp
270

cac

His

cct

Pro

acc

Thr

ttt
Phe

gga gtc
Gly Val

ggg tgce
Gly Cys
240

aag tac
Lys Tyr
255

atc gaa

Ile Glu

atg ttg
Met Leu

gct ctg
Ala Leu

gag tac
Glu Tyr
320

cag aga
Gln Arg
335

672

720

768

816

864

912

960

1008



atc

Ile

g8a
Gly

agt

Ser

aga
Arg
385

gga
Gly

gag
Glu

gac

Asp

cag

Gln

gac

Asp

ctg

Leu

gce
Ala
370

aag

Lys

gtc
Val

aga

Arg

cag

Gln

aga
Arg
450

gtg
Val

cag
Gln
355

ctg

Leu

ctt

Leu

gct
Ala

cag

Gln

gac
Asp
435

aga

Arg

aga
Arg
340

cca

Pro

gtg
Val

ccg

Pro

gtt
Val

cta
Leu

420

gee

Ala

cag

Gln

gag
Glu

agg

Arg

acg

Thr

gac

Asp

gce
Ala
405

cag

Gln

gac

Asp

aac

Asn

cecg

Pro

tac

Tyr

gct
Ala

tct
Ser

390

agg

Arg

ctg

Leu

acg

Thr

ctg

Leu

acc

Thr

gag
Glu

gct
Ala
375

gca

Ala

gac

Asp

atc

Ile

tce

Ser

gag
Glu
455

atc

Ile

atc
Ile
360

caa

Gln

gtg
Val

tce

Ser

gag
Glu

acc
Thr
440

gaa

Glu

aga
Arg
345

cac

His

ctg

Leu

gat

Asp

aag

Lys

gtt
Val
425

aag

Lys

gag
Glu

gaa acc

Glu Thr

cac ggt
His Gly

gce tcece

Ala Ser

ctg att
Leu Ile
395

ccg gag
Pro Glu
410

gag atc

Glu Ile

gag aga
Glu Arg

ctg get
Leu Ala

gtt
Val

gtc
Val

aga
Arg
380

gac

Asp

gag
Glu

aat

Asn

ctg

Leu

cca
Pro

460
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gce

Ala

cga
Arg
365

tac

Tyr

gag
Glu

ctg

Leu

gct
Ala

gag
Glu
445

ttg

Leu

att
Ile
350

atc

Ile

cte

Leu

tce

Ser

gac

Asp

ctg
Leu

430

cag

Gln

agg

Arg

ctc aga

Leu Arg

ctg gac

Leu Asp

acc tac

Thr Tyr

gee geg
Ala Ala
400

tcc aag
Ser Lys
415

gaa aga

Glu Arg

gee aga

Ala Arg

gag aag
Glu Lys

1056

1104

1152

1200

1248

1296

1344

1392



tac
Tyr
465

aag

Lys

gac

Asp

aaa

Lys

act

Thr

tce
Ser

545

cag

Gln

gce

Ala

aga

cag

Gln

tta

Leu

tet

Ser

cge

Arg

tet
Ser

530

gag
Glu

gca

Ala

gtt
Val

ttg

cag

Gln

gac

Asp

cag

Gln

aga
Arg
515

gaa

Glu

acc

Thr

gaa

Glu

gtc
Val

tcg

gaa

Glu

gac

Asp

acc
Thr
500

att

Ile

gat

Asp

gcg
Ala

aat

Asn

gga
Gly
580

aga

aga

Arg

cte
Leu

485

att
Ile

gag
Glu

tte
Phe

gce

Ala

gct
Ala
565

cag

Gln

tet

gcg
Ala
470

gaa

Glu

gcg
Ala

gag
Glu

atg
Met

agg
Arg
550

aag

Lys

ggc
Gly

ggt

g8¢C
Gly

gtt
Val

gac

Asp

ttg

Leu

gtg
Val
535

ttg

Leu

ctg

Leu

gag
Glu

ctg

cac

His

aag

Lys

ctg

Leu

gaa
Glu
520

aag

Lys

acc

Thr

atc

Ile

gct
Ala

gce

gag
Glu

gcg
Ala

cgg
Arg
505

cag

Gln

aac

Asn

ggt
Gly

acc

Thr

gte
Val
585

aat

gag
Glu

caa
Gln
490

atg

Met

aaa

Lys

gtt
Val

att
Ile

atg
Met
570

aag

Lys

Leu

475

gat

Asp

ttt
Phe

gtg
Val

gtt
Val

ceg
Pro

555

gag
Glu

gct
Ala

act

Thr

gcg
Ala

gce

Ala

gtt
Val

ggt
Gly
540

gtce
Val

aag

Lys

gtt
Val

cct aac cag
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gct gece
Ala Ala

gag aga
Glu Arg

att ccg
Ile Pro
510

gaa gaa
Glu Glu
525

tcg gag
Ser Glu

agc aag

Ser Lys

gag ctg
Glu Leu

tcg aac
Ser Asn

590

ccg gce

aag aga
Lys Arg
480

aga cac
Arg His
495

gac gtg
Asp Val

gag gce
Glu Ala

caa gtt
GIn Val

ctg acg
Leu Thr
560

tce get
Ser Ala

575

tcg atce
Ser Ile

tcg tte

1440

1488

1536

1584

1632

1680

1728

1776

1824



Arg

ctg

Leu

ctg
Leu

625

tgt

Cys

acc

Thr

ctt

Leu

gce

Ala

aga
Arg
705

gtg
Val

Leu

tte
Phe
610

gca

Ala

tca

Ser

gce

Ala

ttg

Leu

gct
Ala
690

atc

Ile

atc

Ile

Ser

595

ctg

Leu

g88
Gly

gaa

Glu

ggt
Gly

aga
Arg
675

cccC

Pro

acc

Thr

atg

Met

Arg

gga
Gly

tte
Phe

ctg

Leu

tac
Tyr
660

aga

Arg

gag
Glu

gce

Ala

acg

Thr

Ser

cte

Leu

ctg

Leu

atg
Met
645

gtt

Val

cecg

Pro

gtg
Val

gcce

Ala

tce

Ser

Gly

tcg

Ser

tte
Phe
630

gag
Glu

ggc
Gly

tac

Tyr

ctg

Leu

aac
Asn

710

aac

Asn

Leu

ggt
Gly
615

tcg

Ser

aag

Lys

tac

Tyr

tet

Ser

aac
Asn

695

ggt
Gly

cte

Leu

Ala
600

tce

Ser

gat

Asp

tac

Tyr

gag
Glu

gtg
Val
680

att

Ile

act

Thr

g8¢C
Gly

Asn

ggt
Gly

gag
Glu

tcg

Ser

gag
Glu
665

gtg
Val

cte

Leu

cte

Leu

gcg
Ala

Pro

aag

aag

Lys

gtt
Val
650

ggt
Gly

ttg

Leu

ctg

Leu

gtc
Val

gag

Asn

acg

Thr

gce
Ala
635

tce

Ser

ggt
Gly

tte
Phe

cag

Gln

aac
Asn

715

tac

Gln

gag
Glu
620

atg
Met

aag

Lys

atg
Met

gac

Asp

Met
700

tge

Cys

atc

Glu Tyr Ile
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Pro Ala
605

ctg gcce
Leu Ala

atc aga

Ile Arg

ctg ctg

Leu Leu

ttg acc
Leu Thr
670

gag gtc
Glu Val
685

ttg gac

Leu Asp

tcg aac

Ser Asn

aac gca

Asn Ala

Ser Phe

aaa aag

atc gac
Ile Asp
640

gge tecce
Gly Ser
655

aac cag

Asn Gln

gag aag
Glu Lys

gac gga
Asp Gly

gct atce
Ala Tle
720

tca aag

Ser Lys

1872

1920

1968

2016

2064

2112

2160

2208



gga
Gly

aag

Lys

gtg
Val

aga
Arg
785

aaa

Lys

tac

Tyr

gaa

Glu

gac

Asp

acg

Thr

gga
Gly

tte
Phe
770

ctg

Leu

ctg

Leu

tct

Ser

atc

Ile

aaa

850

aag

Lys

cat
His
755

aac

Asn

aag

Lys

aac

Asn

cccC

Pro

ctg
Leu

835

gag
Glu

gtg
Val
740

tte
Phe

aga

Arg

gaa

Glu

gtg
Val

gac
Asp
820

aac

Asn

gaa

Glu

725

acc

Thr

aga

Arg

cte

Leu

atc

Ile

gac
Asp
805

ttg

Leu

cat

His

gtt
Val

gac

Asp

cecg

Pro

tce

Ser

gaa
Glu
790

gat

Asp

g8¢C
Gly

ctg

Leu

cag

Gln

gag
Glu

gag
Glu

aga
Arg
775

gag
Glu

288
Gly

gct
Ala

gcg
Ala

att
Ile
855

gtce
Val

tte
Phe
760

cat

His

agg

Arg

gca

Ala

aga

Arg

gtg
Val
840

acg

Thr

aga
Arg
745

cte

Leu

gce

Ala

tte

Phe

cte

Leu

ccg
Pro

825

atg

Met

acg

Thr

730

age

Ser

aac

Asn

atc

Ile

gag
Glu

gag
Glu
810

ctg

Leu

gtg
Val

ggc
Gly

ctg

Leu

aga

Arg

gce

Ala

gce
Ala
795

tac

Tyr

aac

Asn

ttg

Leu

agce

Ser

gtg
Val

atc

Ile

aag
Lys
780

aac

Asn

ctg

Leu

aga

Arg

aac

Asn

aag
Lys
860
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atg
Met

tcg
Ser

765

atc

Ile

gg8cC
Gly

tge

Cys

ctg

Leu

gga
Gly
845

gga
Gly

aac
Asn

750

gce

Ala

gtg
Val

aag

Lys

aaa

Lys

atc
Ile
830

cag

Gln

ctg

Leu

735

act

Thr

acc

Thr

cgg

Arg

tcg

Ser

aag
Lys
815

cag

Gln

gtg
Val

tet

Ser

gtc
Val

gtg
Val

ctg

Leu

atc
Ile
800

g8a
Gly

agt

Ser

ttg

Leu

gtg
Val

2256

2304

2352

2400

2448

2496

2544

2592



gtt
Val
865

gag
Glu

gat

Asp

cct

Pro

tegg

Trp

cte

Leu

210>
Q21
212>

213>

<400>

aac cat gac atc gag gac gaa gct atg gac gtg gac gtg gac
Asn His Asp Ile Glu Asp Glu Ala Met Asp Val Asp Val Asp
870 875 880

acc gac gcc gece gac gac gac gac tcg gge tac gge agt cct
Thr Asp Ala Ala Asp Asp Asp Asp Ser Gly Tyr Gly Ser Pro
885 890 895

gat taa

Asp

46
899
PRT

Ogataea minuta

46

Met Asp Ser Thr Gln Phe Thr Asp Arg Ala Leu Asp Ile Val Thr Thr

1

5 10 15

Ala Gln Lys Leu Cys Gln Gln Asn Ser Asn Ala Gln Ile Val Pro Leu

20 25 30

His Phe Leu Ala Ala Met Thr Pro Thr Ser Ser Glu Gly Glu Ala Ile

35 40 45
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2640

2688

2700



Tyr

Glu

65

Ser

Asn

Asp

Leu

Glu

145

Gln

Ala

Leu

50

Arg

Asn

Ala

His

Lys

130

Leu

Lys

Leu

Ala

Thr

Ser

Ile

115

Glu

Arg

Phe

Gln

Thr

Val

Glu

Lys

100

Leu

Ala

Gly

Glu

Gly

Leu

Asn

Pro

85

Ile

Ser

Asn

Asn

Phe

165

Lys

Ile

70

Ser

Lys

Ala

Val

Gln

150

Leu

Ile

Glu

55

Ala

Ile

Ala

Leu

Lys

135

Arg

Ser

Asp

Val

Ser

Gln

Leu

120

Pro

Ile

Lys

Pro

Gly Arg Phe

Val Arg Leu
75

Ala Ser Ala
90

Gln Lys Asp
105

Asp Asp Ser

Asp Ala Leu

Asp Ser Arg
155

Tyr Ala Leu
170

Val Ile Gly

Asp Trp Thr
60

Pro Ser Val

Ala Ser Ile

Ser Tyr Ile
110

Ser Ile Gln
125

Lys Thr Gln

140

Gln Ala Asp

Asp Leu Thr

Arg Glu Glu
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Ala Phe

Ala Gly
80

Ile Thr
95

Gly Gln

Ala Val

Ile Val

Ser Ser

160

Glu Gln
175

Glu Ile



Arg

Leu

Ala

225

Lys

Gln

Ser

Met

Ala
305

Arg

Ile
210

Gln

Leu

Gly

Ser

Gly

290

Arg

Ala
195

Gly

Arg

Tyr

Glu

Asn

275

Asp

Gly

180

Ile

Asp

Ile

Ser

Phe

260

Ser

Gly

Gln

Arg

Pro

Val

Leu

245

Glu

Met

Phe

Val

Gly

Asp

230

Asp

Glu

Ile

Ser

His
310

Leu

Val

215

Asn

Leu

Arg

Ile

Asp
295

Ser

200

Gly

Asp

Gly

Leu

Leu

280

Ala

Ile

185

Arg Arg Ala Lys

Lys Thr Ser Ile
220

Val Pro Thr Val
235

Ala Leu Lys Ala
250

Lys Gly Val Leu
265

Phe Ile Asp Glu

Ala Asn Leu Leu
300

Gly Ala Thr Thr

315
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190

Ser Asn

205

Val Glu

Leu Gln

Gly Ala

Ser Asp
270

Ile His
285

Lys Pro

Val Thr

Pro Cys

Gly Val

Gly Cys
240

Lys Tyr

255

Ile Glu

Met Leu

Ala Leu

Glu Tyr
320



Arg

Ile

Gly

Ser

Arg

385

Gly

Glu

Asp

Lys

Asp

Leu

Ala

370

Lys

Val

Arg

Gln

His

Val

Gln

355

Leu

Leu

Ala

Gln

Asp
435

Ile

Arg
340

Pro

Val

Pro

Val

Leu

420

Ala

Glu
325

Glu

Arg

Thr

Asp

Ala

405

Gln

Asp

Lys

Pro

Tyr

Ala

Ser

390

Arg

Leu

Thr

Asp

Thr

Glu

Ala

375

Ala

Asp

Ile

Ser

Gly

Ile

Ile

360

Gln

Val

Ser

Glu

Thr
440

Ala Phe Glu
330

Arg Glu Thr
345

His His Gly

Leu Ala Ser

Asp Leu Ile
395

Lys Pro Glu
410

Val Glu Ile
425

Lys Glu Arg

Arg Arg Phe

Val Ala Ile

350

Val Arg
365

Ile

Arg Tyr Leu

380

Asp Glu Ser

Glu Leu Asp

Asn Ala Leu

430

Leu Glu Gln
445
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Gln Arg
335

Leu Arg

Leu Asp

Thr Tyr

Ala Ala
400

Ser Lys
415

Glu Arg

Ala Arg



Gln

Tyr

465

Lys

Asp

Lys

Thr

Ser

545

Gln

Arg

450

Gln

Leu

Ser

Arg

Ser

530

Glu

Ala

Arg

Gln

Asp

Gln

Arg

515

Glu

Thr

Glu

Gln

Glu

Asp

Thr

500

Ile

Asp

Ala

Asn

Asn

Arg

Leu

485

Ile

Glu

Phe

Ala

Ala
565

Leu

Ala

470

Glu

Ala

Glu

Met

Arg

550

Lys

Glu

455

Gly

Val

Asp

Leu

Val

535

Leu

Leu

Glu

His

Lys

Leu

Glu

520

Lys

Thr

Ile

Glu Leu Ala Pro Leu Arg
460

Glu Glu Leu Thr Ala Ala
475

Ala Gln Asp Ala Glu Arg
490

Arg Met Phe Ala Ile Pro
505 510

Gln Lys Val Val Glu Glu
525

Asn Val Val Gly Ser Glu
540

Gly Ile Pro Val Ser Lys
555

Thr Met Glu Lys Glu Leu
570
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Glu Lys

Lys Arg
480

Arg His
495

Asp Val

Glu Ala

Gln Val

Leu Thr

560

Ser Ala
575



Ala

Arg

Leu

Leu

625

Cys

Thr

Leu

Ala

Arg

Val

Leu

Phe

610

Ala

Ser

Ala

Leu

Ala

690

Ile

Val

Ser

595

Leu

Gly

Glu

Gly

Arg

675

Pro

Thr

Gly

580

Arg

Gly

Phe

Leu

Tyr

660

Arg

Glu

Ala

Gln

Ser

Leu

Leu

Met

645

Val

Pro

Val

Ala

Gly

Gly

Ser

Phe

630

Glu

Gly

Tyr

Leu

Asn

Glu

Leu

Gly

615

Ser

Lys

Tyr

Ser

Asn

695

Gly

Ala

Ala

600

Ser

Asp

Tyr

Glu

Val

680

Ile

Thr

Val Lys Ala
585

Asn Pro Asn

Gly Lys Thr

Glu Lys Ala
635

Ser Val Ser
650

Glu Gly Gly

665

Val Leu Phe

Leu Leu Gln

Leu Val Asn

Val Ser Asn
590

Gln Pro Ala
605

Glu Leu Ala
620

Met Ile Arg

Lys Leu Leu

Met Leu Thr
670

Asp Glu Val
685

Met Leu Asp
700

Cys Ser Asn
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Ser Ile

Ser Phe

Lys Lys

Ile Asp

640

Gly Ser

655

Asn Gln

Glu Lys

Asp Gly

Ala Tle



705

Val

Gly

Lys

Val

Arg

785

Lys

Tyr

Glu

Ile

Thr

Gly

Phe

770

Leu

Leu

Ser

Ile

Met

Lys

His

755

Asn

Lys

Asn

Pro

Leu

835

Thr

Val

740

Phe

Arg

Glu

Val

820

Asn

Ser

725

Thr

Arg

Leu

Ile

Asp

805

Leu

His

710

Asn

Asp

Pro

Ser

Glu

790

Asp

Gly

Leu

Leu

Glu

Glu

Arg

775

Glu

Gly

Ala

Ala

715

Gly Ala Glu Tyr Ile
730

Val Arg Ser Leu Val
745

Phe Leu Asn Arg Ile
760

His Ala Ile Ala Lys
780

Arg Phe Glu Ala Asn
795

Ala Leu Glu Tyr Leu
810

Arg Pro Leu Asn Arg
825

Val Met Val Leu Asn

840
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Asn Ala

Met Asn
750

Ser Ala
765

Ile Val

Gly Lys

Cys Lys

Leu Ile
830

Gly Gln
845

720

Ser Lys
735

Thr Val

Thr Val

Arg Leu

Ser Ile
800

Lys Gly
815

Gln Ser

Val Leu



Asp Lys Glu Glu Val Gln Ile Thr Thr Gly Ser Lys Gly Leu Ser Val
850 855 860

Val Pro Asn His Asp Ile Glu Asp Glu Ala Met Asp Val Asp Val Asp
865 870 875 880

Glu Trp Thr Asp Ala Ala Asp Asp Asp Asp Ser Gly Tyr Gly Ser Pro
885 890 895

Asp Leu Asp

210> 47
211> 1998
<212> DNA

<213> Ogataea minuta

220>
221> CDS
<222> (1).. (1998)

<400> 47

atg ttt aag ttc aac cge tct gtg cta tct ata get acg ata ctg tat 48
Met Phe Lys Phe Asn Arg Ser Val Leu Ser Ile Ala Thr Ile Leu Tyr

1 5 10 15

101 / 222



gca

Ala

gca

Ala

acc

Thr

ctt
Leu

65

act

Thr

tce

Ser

aga

Arg

aag

Lys

gga

gtg
Val

gag
Glu

act
Thr
50

gee

Ala

gat

Asp

aac

Asn

ttt
Phe

atc
Ile
130

gag

ctg

Leu

gcg
Ala
35

tac

Tyr

aat

Asn

gaa

Glu

cca

Pro

gac
Asp
115

aga

Arg

gtg

ttg
Leu

20

aac

Asn

tca

Ser

gac

Asp

gag
Glu

agce
Ser

100

gat

Asp

aac

Asn

acce

gta
Val

gac

Asp

tgt

Cys

cag

Gln

aga
Arg
85

aac

Asn

aag

Lys

caa

Gln

acg

gtc
Val

aac

Asn

gtg
Val

ggt
Gly
70

ctt

Leu

aca

Thr

gtt
Val

gag
Glu

tte

cta

Leu

tat

Tyr

ggt
Gly
55

aac

Asn

gtc
Val

atc

Ile

gtg
Val

ggc
Gly
135

acg

cct

Pro

ggt
Gly
40

gtg
Val

aga

Arg

gga
Gly

tte
Phe

caa
Gln
120

aga

Arg

gce

ttg
Leu

25

act

Thr

atg

Met

att
Ile

gat

Asp

gat
Asp
105

aaa

Lys

ceg

Pro

gaa

gct
Ala

gtt
Val

aaa

Lys

act

Thr

gce
Ala
90

atc

Ile

gag
Glu

gtc
Val

tca

Ser

atc

Ile

gct
Ala

cca
Pro

75

gca

Ala

aag

Lys

att
Ile

gtt
Val

caa

Gln

ggt
Gly

ggt
Gly
60

tet

Ser

aag

Lys

aga

Arg

gca

Ala

gag
Glu
140

caa ttc
Gln Phe
30

atc gat
Ile Asp
45

aga gtt
Arg Val

tat gtg
Tyr Val

aac cag

Asn Gln

ctc ata
Leu Ile
110

cac ctc
His Leu

125

gce act

Ala Thr

gaa gtt tcg gcc atg
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gtg
Val

ttg

Leu

gag
Glu

gca

Ala

att
Ile
95

gga
Gly

cct

Pro

gte
Val

atc

gaa

Glu

gga
Gly

atc

Ile

ttt
Phe
80

gce

Ala

cac

His

tac

Tyr

aat

Asn

ttg

96

144

192

240

288

336

384

432

480



Gly
145

gga
Gly

cat

His

gce

Ala

gtt
Val

gac
Asp
225

gat

Asp

acc

Thr

gte
Val

Glu

aag

gct
Ala

act

Thr

aac
Asn

210

gaa

Glu

gtt
Val

gct
Ala

aga

Arg

Val

atg

Met

gtt
Val

aag
Lys
195

gag
Glu

gag
Glu

tct

Ser

ggt
Gly

cat

His

Thr

aag

gte
Val
180

gat

Asp

cct

Pro

aag

Lys

ctg

Leu

gat
Asp
260

tte

Phe

Thr

caa
Gln
165

acg

Thr

gct
Ala

act

Thr

cat

His

ttg
Leu

245

acc

Thr

atc

Ile

Phe
150

att

Ile

gtt
Val

ggt

gce

Ala

atc
Ile
230

aca

Thr

cat

His

aag

Lys

Thr

gct
Ala

cct

Pro

acc

Thr

gct
Ala
215

att
Ile

att

Ile

ctt

Leu

gtg
Val

Ala Glu

gaa gat
Glu Asp

gca tac
Ala Tyr
185

att gcc
Ile Ala
200

gca att
Ala Ile

gtt tac
Val Tyr

gca ggt
Ala Gly

ggt ggt
Gly Gly
265

ttt aag

Phe Lys

Glu

tat
Tyr
170

ttt

Phe

ggt
Gly

gct
Ala

gat

Asp

g8a
Gly
250

gag
Glu

aag

Val
155

cte

Leu

aac

Asn

ctg

Leu

tac

Tyr

ttg
Leu

235

gct
Ala

gac

Asp

aag

Ser

gga
Gly

gac

Asp

gaa

Glu

ggt
Gly
220

ggt
Gly

ttc

Phe

ttt
Phe

cat

Lys Lys His
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Ala

aag

gee

Ala

gtt
Val
205

cte

Leu

gga
Gly

gag
Glu

gat

Asp

g8¢C
Gly

Met

aag

caa
Gln
190

ttg

Leu

gac

Asp

g8a
Gly

Val

tac
Tyr
270

att

Ile

Ile

gtt
Val
175

aga

Arg

aga

Arg

aag

Lys

act

Thr

cgt
Arg
255

aga

Arg

gat

Asp

Leu

160

acc

Thr

cag

Gln

att
Ile

acg

Thr

ttt
Phe
240

gce

Ala

gtt
Val

atc

Ile

528

576

624

672

720

768

816

864



agt

Ser

gct
Ala
305

tcg

Ser

tte

Phe

caa

Gln

att

Ile

ctg
Leu

385

gat

Asp

gat
Asp
290

aag

Lys

tte
Phe

gag
Glu

cgt

Arg

gtc
Val
370

gaa

Glu

gaa

Glu

275

aat

Asn

aga

Arg

gct
Ala

gaa

Glu

gtt
Val
355

ttg

Leu

agt

Ser

gct
Ala

cca

Pro

acc

Thr

gac

Asp

ttg
Leu

340

ctt

Leu

gtt
Val

tac

Tyr

gtt
Val

aag

Lys

ttg

Leu

ggt
Gly
325

aac

Asn

gaa

Glu

ggt
Gly

tte
Phe

gct
Ala
405

gct
Ala

tet
Ser

310

att
Ile

att

Ile

gac

Asp

ggt
Gly

aac
Asn

390

tac

Tyr

ctt
Leu

295

tet

Ser

gac

Asp

gag
Glu

gcce

Ala

tece
Ser

375

g8c
Gly

ggt
Gly

280

gct

Ala

caa

Gln

tte
Phe

ttg

Leu

aaa
Lys
360

acg

Thr

aag

gcg
Ala

aaa

Lys

atg
Met

tce

Ser

tte
Phe
345

tte

Phe

aga

Arg

caa

Gln

gct
Ala

ttg

Leu

tce

Ser

gag
Glu
330

aaa

Lys

aag

Lys

att

Ile

gtg
Val

gtt
Val
410

aag

Lys

acc
Thr
315

tce

Ser

aag

Lys

gtt
Val

cca

Pro

tce
Ser

395

caa

Gln

aga
Arg
300

aga

Arg

tta

Leu

acc

Thr

tca

Ser

aag
Lys
380

aag

gct
Ala
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285

gaa

Glu

att
Ile

tce

Ser

ttg

Leu

gaa
Glu
365

gtg
Val

gga
Gly

ggt
Gly

gtt
Val

gag
Glu

agg

Arg

aag
Lys
350

att

Ile

caa

Gln

att
Ile

gtc
Val

gaa aaa

Glu Lys

att gac
Ile Asp
320

gce aag
Ala Lys
335

cct gtt

Pro Val

gat gac

Asp Asp

gag ttg
Glu Leu

aac cca
Asn Pro

400

cte tet
Leu Ser

415

912

960

1008

1056

1104

1152

1200

1248



ggt
Gly

act

Thr

aga

Arg

gct
Ala
465

gce

Ala

att
Ile

ctg

Leu

ggt
Gly

gaa

Glu

ttg

Leu

aac
Asn

450

gac

Asp

atg

Met

cct

Pro

gac

Asp

aag
Lys
530

gaa

Glu

ggt
Gly
435

act

Thr

aat

Asn

gca

Ala

cca

Pro

tce
Ser

515

tet

Ser

ggc
Gly
420

atc

Ile

gca

Ala

caa

Gln

aag

Lys

gce
Ala
500

aac

Asn

aac

Asn

gtt
Val

gag
Glu

att

Ile

cct

Pro

gat
Asp
485

cca

Pro

gga
Gly

tet

Ser

gaa

Glu

acce

Thr

cca

Pro

gtt
Val
470

aac

Asn

aga

Arg

atc

Ile

atc

Ile

gac

Asp

tce

Ser

acc
Thr
455

gtc
Val

aat

Asn

ggt
Gly

ctg

Leu

aca
Thr
535

att
Ile

g8c
Gly
440

aag

Lys

ttg

Leu

ttg

Leu

acc

Thr

aag
Lys
520

atc

Ile

gtt
Val
425

ggt
Gly

aag

Lys

atc

Ile

cta

Leu

cca
Pro

505

gtt

Val

aca

Thr

ttg att
Leu Ile

gtc atg
Val Met

tct caa

Ser Gln

caa gtc
GIln Val
475

gga aag
Gly Lys
490

caa att

Gln Ile

gct gece
Ala Ala

aac gac

Asn Asp

gat

Asp

acc

Thr

att
Ile
460

tat

Tyr

tte
Phe

gag
Glu

act

Thr

aag
Lys
540
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gtg
Val

act
Thr
445

tte

Phe

gaa

Glu

gag
Glu

gtg
Val

gat
Asp
525

ggt
Gly

aat
Asn

430

ttg

Leu

tct

Ser

ggt
Gly

ttg

Leu

act
Thr
510

aaa

Lys

aga

Arg

cca tta

Pro Leu

att aag
Ile Lys

act gct
Thr Ala

gag aga
Glu Arg
480

aag gat
Lys Asp
495

ttc act

Phe Thr

ggt act
Gly Thr

ctt tcg

Leu Ser

1296

1344

1392

1440

1488

1536

1584

1632



aag
Lys
545

caa

Gln

aac

Asn

ggc
Gly

aac

Asn

caa
Gln
625

att

Ile

gag
Glu

gag
Glu

gat

Asp

tac

Tyr

tce

Ser

gag
Glu
610

gac

Asp

act

Thr

gat

Asp

gag
Glu

aag

Lys

gce

Ala

aag
Lys
595

gca

Ala

ttt
Phe

tca

Ser

gac

Asp

att

Ile

gag
Glu

cac
His
580

ctt

Leu

ttg

Leu

gag
Glu

aag

Lys

tgg
Trp
660

gag
Glu

gtc
Val
565

tcg

Ser

gat

Asp

gag
Glu

gat

Asp

ttg
Leu

645

gat

Asp

aag
Lys
550

aga

Arg

ttg

Leu

gag
Glu

tac

Tyr

cag
Gln
630

tat

Tyr

cat

His

aag

Lys

gag
Glu

aaa

Lys

gat

Asp

ttg
Leu

615

aag

Lys

gat

Asp

gat

Asp

gtt
Val

aag

Lys

aac

Asn

gac
Asp
600

gac

Asp

gaa

Glu

acg

Thr

gag
Glu

gag
Glu

atc

Ile

caa
Gln
585

aag

Lys

gac

Asp

aaa

Lys

cca

Pro

ctg
Leu

665

gag
Glu

gag
Glu
570

gtg
Val

gaa

Glu

aac

Asn

ttg

Leu

cct
Pro

650

tga

gce
Ala
555

agc

Ser

aac

Asn

act

Thr

ttt
Phe

agt
Ser

635

act

Thr

gaa

Glu

aga

Arg

gat

Asp

ttg

Leu

gag
Glu
620

aag

Lys

agt

Ser
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cag

Gln

aac

Asn

gag
Glu

ttg
Leu

605

acce

Thr

gtt
Val

gac

Asp

tat

Tyr

gga
Gly

acc
Thr
590

gat

Asp

gca

Ala

gct
Ala

gaa

Glu

gct
Ala

ctt
Leu

575

gga
Gly

gee

Ala

aca

Thr

tac

Tyr

gat
Asp
655

caa
Gln
560

gag
Glu

tte
Phe

atc

Ile

aag

Lys

cca
Pro

640

gat

Asp

1680

1728

1776

1824

1872

1920

1968

1998



210>
Q21
212>
213>

<400>

Met Phe

Ala Val

Ala Glu

Thr Thr

50

Leu Ala
65

Thr Asp

Ser Asn

48
665
PRT

Ogataea minuta

48

Lys

Leu

Ala

35

Tyr

Asn

Glu

Pro

Phe

Leu

20

Asn

Ser

Asp

Glu

Ser

100

Asn

Val

Asp

Cys

Gln

85

Asn

Arg

Val

Asn

Val

Gly

70

Leu

Thr

Ser

Leu

Tyr

Gly

55

Asn

Val

Ile

Val

Pro

Gly

40

Val

Arg

Gly

Phe

Leu

Leu

25

Thr

Met

Ile

Asp
105

Ser Ile Ala
10

Ala Ser Gln

Val Ile Gly

Lys Ala Gly
60

Thr Pro Ser
75

Ala Ala Lys
90

Ile Lys Arg
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Thr Ile Leu
15

Gln Phe Val
30

Ile Asp Leu
45

Arg Val Glu

Tyr Val Ala

Asn Gln Tle
95

Leu Ile Gly
110

Tyr

Glu

Gly

Ile

Phe

80

Ala

His



Arg

Lys

Gly

145

Gly

His

Ala

Val

Asp
225

Phe

Ile

130

Glu

Lys

Ala

Thr

Asn

210

Glu

Asp

115

Arg

Val

Met

Val

Lys

195

Glu

Glu

Asp

Asn

Thr

Lys

Val

180

Asp

Pro

Lys

Lys

Gln

Thr

Gln

165

Thr

Ala

Thr

His

Val

Glu

Phe

150

Ile

Val

Gly

Ala

Ile
230

Val Gln Lys Glu Ile Ala His Leu
120 125

Gly Arg Pro Val Val Glu Ala Thr
135 140

Thr Ala Glu Glu Val Ser Ala Met
155

Ala Glu Asp Tyr Leu Gly Lys Lys
170

Pro Ala Tyr Phe Asn Asp Ala Gln
185 190

Thr Ile Ala Gly Leu Glu Val Leu
200 205

Ala Ala Ile Ala Tyr Gly Leu Asp
215 220

Ile Val Tyr Asp Leu Gly Gly Gly
235
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Pro Tyr

Val Asn

Ile Leu

160

Val Thr

175

Arg Gln

Arg Tle

Lys Thr

Thr Phe
240



Asp

Thr

Val

Ser

Ala

305

Ser

Phe

Gln

Val

Ala

Arg

Asp

290

Lys

Phe

Glu

Arg

Ser

Gly

His

275

Asn

Arg

Ala

Glu

Val
355

Leu

Asp

260

Phe

Pro

Thr

Asp

Leu

340

Leu

Leu

245

Thr

Ile

Lys

Leu

Gly
325

Asn

Glu

Thr

His

Lys

Ala

Ser

310

Ile

Ile

Asp

Ile

Leu

Val

Leu

295

Ser

Asp

Glu

Ala

Ala

Gly

Phe

280

Ala

Gln

Phe

Leu

Lys
360

Gly Gly Ala
250

Gly Glu Asp
265

Lys Lys Lys

Lys Leu Lys

Met Ser Thr
315

Ser Glu Ser
330

Phe Lys Lys
345

Phe Lys Val

Phe Glu

Phe Asp

His Gly

285

Arg Glu

300

Arg Ile

Leu Ser

Thr Leu

Ser Glu
365
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Val Arg Ala
255

Tyr Arg Val
270

Ile Asp Ile

Val Glu Lys

Glu Ile Asp
320

Arg Ala Lys
335

Lys Pro Val
350

Ile Asp Asp



Ile

Leu

385

Asp

Gly

Thr

Arg

Ala

465

Ala

Ile

Val

370

Glu

Glu

Glu

Leu

Asn

450

Asp

Met

Pro

Leu

Ser

Ala

Glu

Gly

435

Thr

Asn

Ala

Pro

Val

Val

420

Ile

Ala

Gln

Lys

Ala

Gly

Phe

Ala

405

Val

Glu

Ile

Pro

Asp

485

Pro

Gly

Asn

390

Tyr

Glu

Thr

Pro

Val

470

Asn

Arg

Ser

375

Gly

Gly

Asp

Ser

Thr

455

Val

Asn

Gly

Thr

Ala

Ile

Gly

440

Lys

Leu

Leu

Thr

Arg Ile Pro

Gln Val Ser
395

Ala Val Gln
410

Val Leu Ile
425

Gly Val Met

Lys Ser Gln

Ile Gln Val
475

Leu Gly Lys
490

Pro Gln Ile

Lys Val
380

Lys Gly

Ala Gly

Asp Val

Thr Thr

445

Ile Phe

460

Tyr Glu

Phe Glu

Glu Val
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Gln

Ile

Val

Asn

430

Leu

Ser

Gly

Leu

Thr

Glu Leu

Asn Pro

400

Leu Ser

415

Pro Leu

Ile Lys

Thr Ala

Glu Arg
480

Lys Asp
495

Phe Thr



Leu

Gly

Lys

545

Gln

Asn

Gly

Asn

Gln
625

Asp

Lys

530

Glu

Asp

Tyr

Ser

Glu

610

Asp

Ser

515

Ser

Glu

Lys

Ala

Lys
595

Ala

Phe

500

Asn

Asn

Ile

Glu

His

580

Leu

Leu

Glu

Gly

Ser

Glu

Val

565

Ser

Asp

Glu

Ile Leu

Ile Thr

535

Lys Lys

550

Arg Glu

Lys

Leu

Glu Asp

Leu

615

Tyr

Gln
630

Lys

520

Ile

Val

Lys

Asn

Asp

600

Asp

Glu

505

Val Ala Ala

Thr Asn Asp

Glu Glu Ala
555

Ile Glu Ser
570

Gln Val Asn
585

Lys Glu Thr

Asp Asn Phe

Lys Leu Ser
635
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510

Thr Asp Lys Gly Thr

Lys Gly Arg Leu Ser

Glu Gln Tyr Ala Gln

560

Arg Asn Gly Leu Glu

575

Asp Glu Thr Gly Phe

590

Leu Leu Asp Ala Ile

Glu Thr Ala Thr Lys

Lys Val Ala Tyr Pro

640



Ile Thr Ser Lys Leu Tyr Asp Thr Pro Pro Thr Ser Asp Glu Asp Asp

645

Glu Asp Asp Trp Asp His Asp Glu Leu

210>
211>
212>
213>

220>
221>
222>

<400>
atg aag
Met Lys
1

gce tee

Ala Ser

gct gte
Ala Val

49
1569
DNA

660

Saccharomyces cerevisiae

CDS

(..

49
ttt
Phe

tet

Ser

gtt
Val
35

(1569)

tct get ggt

gce

Ser Ala Gly Ala

gtt ttc gcce
Val Phe Ala
20

aag ttg gcc
Lys Leu Ala

caa

Gln

acc

Thr

gtc
Val

caa

Gln

gac
Asp
40

665

ctg

Leu

gag
Glu
25

tce

Ser

650

tca tgg tcc
Ser Trp Ser
10

gct gtg gcece
Ala Val Ala

ttc aat gag
Phe Asn Glu
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tce

Ser

cct

Pro

tac
Tyr
45

655

ctg ctg ctc
Leu Leu Leu

15

gaa gac tcc
Glu Asp Ser
30

att cag tcg
Ile Gln Ser

48

96

144



cac

His

aag
Lys
65

aaa

Lys

tgt

Cys

aac

Asn

gag
Glu

gtt
Val
145

cca

Pro

ttt

gac
Asp
50

aac

Asn

aac

Asn

atg

Met

agce

Ser

gce
Ala
130

gtt
Val

gtt
Val

tac

ttg

Leu

atg

Met

att
Ile

gaa

Glu

gat
Asp
115

att
Ile

gct
Ala

atc

Ile

tce

gtg
Val

Ala

acce

Thr

cac
His
100

gtt
Val

gtce
Val

gat

Asp

gte
Val

atg

ctt

Leu

cct

Pro

ttg
Leu

85

aac

Asn

aac

Asn

caa

Gln

cta

Leu

caa
Gln
165

gcce

gcg
Ala

gaa
Glu
70

gee

Ala

att
Ile

aac

Asn

tte
Phe

cca
Pro

150

tce

Ser

aac

gag
Glu
55

tac

Tyr

cag

Gln

cca

Pro

tcg

Ser

atg
Met
135

gct
Ala

ggt
Gly

aaa

ttt
Phe

gtt
Val

atc

Ile

888
Gly

atc
Ile
120

atc

Ile

tac

Tyr

aag

Lys

cac

ttt
Phe

aaa

Lys

gac

Asp

tte
Phe
105

gat

Asp

aag

Lys

ctt

Leu

att
Ile

tte

gct cca

Ala Pro

gce gee
Ala Ala
75

tgt act
Cys Thr
90

cca agc

Pro Ser

tac gag
Tyr Glu

caa agc

Gln Ser

gct aac
Ala Asn
155

gac gcc
Asp Ala

170

aac gac

tgg
Trp
60

gag
Glu

gaa

Glu

ttg

Leu

gga
Gly

caa
Gln
140

gag
Glu

gac

Asp

tac
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tgt ggce
Cys Gly

act tta

Thr Leu

aac cag

Asn Gln

aag att
Lys Ile
110

cct aga
Pro Arg
125

ccg get
Pro Ala

act ttt
Thr Phe

ttc aac

Phe Asn

gac ttt

cac tgt

His Cys

gtt gag
Val Glu
80

gat ctg
Asp Leu
95

ttc aaa

Phe Lys

act gcc

Thr Ala

gtc gece
Val Ala

gtc act
Val Thr
160

gce ace
Ala Thr

175

gtc tcce

192

240

288

336

384

432

480

528

576



Phe

gct
Ala

gce

Ala

gac
Asp
225

ttt

Phe

ttg

Leu

tac

Tyr

aac

Asn

ttg

Leu

Tyr

gaa

Glu

atg
Met
210

gct
Ala

ggt
Gly

cct

Pro

aag

Lys

ttt
Phe
290

aac

Asn

Ser

aac
Asn

195

gac

Asp

gat

Asp

gaa

Glu

ttg

Leu

cct
Pro

275

gtt

Val

atg

Met

Met
180

gca

Ala

gag
Glu

gtt
Val

atc

Ile

ggt
Gly
260

cte

Leu

agc

Ser

aag

Lys

Ala

gac

Asp

cct

Pro

ttt
Phe

gac
Asp
245

tac

Tyr

ttt
Phe

atc

Ile

gaa

Glu

Asn

gat

Asp

gta
Val

gaa
Glu
230

ggt
Gly

tta

Leu

acce

Thr

Asp

caa

Gln

gat

Asp

gta
Val
215

aaa

Lys

tce

Ser

tte
Phe

gag
Glu

gce
Ala
295

tte

Phe

His

tte
Phe
200

tac

Tyr

tgg

Trp

gtt
Val

tac

Tyr

ttg
Leu

280

aga

Arg

cct

Pro

Phe
185

aag

aac

Asn

ttg

Leu

tte
Phe

aat
Asn

265

gcce

Ala

aaa

Lys

cta

Leu

Asn Asp

ctt tet

Leu Ser

ggt aag
Gly Lys

caa gtg
Gln Val
235

gcec caa
Ala Gln
250

gac gag
Asp Glu

aaa aag

Lys Lys

ttc ggce
Phe Gly

ttt gcce

Phe Ala

Tyr

att
Ile

aaa
Lys
220

gaa

Glu

tac

Tyr

gaa

Glu

aac

Asn

aga
Arg
300

atc

Ile
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Asp Phe
190

tac ttg
Tyr Leu
205

gce gat
Ala Asp

gce ttg
Ala Leu

gtc gaa
Val Glu

gaa ttg
Glu Leu
270

aga ggt
Arg Gly
285

cac gcc

His Ala

cac gac

His Asp

Val Ser

cce tece

Pro Ser

atc gct
Ile Ala

cce tac
Pro Tyr
240

age ggt
Ser Gly
255

gaa gaa

Glu Glu

cta atg
Leu Met

ggc aac

Gly Asn

atg act
Met Thr

624

672

720

768

816

864

912

960



305

gaa

Glu

gaa

Glu

gtt
Val

gag
Glu

aac
Asn

385

tac

Tyr

caa

Gln

gct
Ala

gac

Asp

ttg

Leu

aag

Lys

atc
Ile
370

cat

His

tat

Tyr

gaa

Glu

aaa

ttg

Leu

age

Ser

gac
Asp
355

ttc

Phe

gac

Asp

gce

Ala

cta

Leu

cta
Leu

435

aag

Lys

gac
Asp
340

tte

Phe

gag
Glu

gaa

Glu

cca

Pro

gct
Ala
420

gac

tac
Tyr
325

aag

Lys

ttg

Leu

aac

Asn

atc

Ile

tgg
Trp
405

gat

Asp

cac

His

310

ggt
Gly

atc

Ile

aaa

Lys

caa

Gln

gtc
Val
390

tgt

acc

Thr

act

Thr

ttg

Leu

gtg
Val

ggt
Gly

gat
Asp
375

aac

Asn

ggt
Gly

tac

Tyr

gaa

Glu

cct caa

Pro Gln

ttg gag
Leu Glu
345

gat gcc
Asp Ala
360

tce tet

Ser Ser

gac cca

Asp Pro

cac tgt

His Cys

gce aac
Ala Asn
425

aac gat
Asn Asp
440

315

cte tet
Leu Ser

330

tct aag

Ser Lys

tce cca

Ser Pro

gtc ttce

Val Phe

aag aag
Lys Lys
395

aag aga
Lys Arg
410

gce aca

Ala Thr

gtc aga
Val Arg

gaa

Glu

gct
Ala

atc

Ile

caa
Gln
380

gac

Asp

ttg

Leu

tce

Ser

ggc
Gly
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320

gag gcg ttt gac

Glu Ala Phe Asp

att
Ile

gtg
Val
365

ttg

Leu

gtt
Val

gce

Ala

gac

Asp

gte

gaa
Glu
350

aag

Lys

gtc
Val

ctt

Leu

cca

Pro

gtt
Val
430

gta

335

tet

Ser

tce

Ser

ggt
Gly

gtt
Val

act
Thr
415

ttg

Leu

att

Val Val Tle

445

ttg

Leu

caa

Gln

aag

Lys

ttg
Leu

400

tac

Tyr

att
Ile

gaa

Glu

1008

1056

1104

1152

1200

1248

1296

1344



ggt
Gly

gtt
Val
465

aag

Lys

gee

Ala

gac

Asp

tac
Tyr
450

gtg
Val

gaa

Glu

cag

Gln

gaa

Glu

210>
21
212>
213>

<400>

cca

Pro

tac

Tyr

aac

Asn

gaa

Glu

gaa
Glu
515

50
522
PRT

aca

Thr

caa

Gln

ggt
Gly

aaa
Lys
500

gat

Asp

atc

Ile

ggt
Gly

cac
His
485

gct
Ala

gce

Ala

gte
Val

tca
Ser

470

tte

Phe

gct
Ala

att
Ile

tta
Leu

455

aga

Arg

gac

Asp

gag
Glu

cac

His

tac

Tyr

tce

Ser

gtc
Val

gaa

Glu

gat
Asp
520

Saccharomyces cerevisiae

50

cca

Pro

ttg

Leu

gac

Asp

gce
Ala
505

gaa

Glu

ggt ggt aag
Gly Gly Lys
460

gac tct tta
Asp Ser Leu
475

ggt aag gcc
Gly Lys Ala
490

gat gct gac
Asp Ala Asp

ttg taa

Leu

aag

Lys

tte

Phe

ttg

Leu

gct
Ala

tce

Ser

gac

Asp

tac

Tyr

gaa
Glu
510

gaa tct
Glu Ser

ttc atc
Phe Tle
480

gaa gaa
Glu Glu
495

ttg get
Leu Ala

Met Lys Phe Ser Ala Gly Ala Val Leu Ser Trp Ser Ser Leu Leu Leu

1

5

10
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15

1392

1440

1488

1536

1569



Ala

Ala

His

Lys

65

Lys

Cys

Asn

Glu

Val

Ser

Val

Asp

50

Asn

Asn

Met

Ser

Ala

130

Val

Ser

Val

35

Leu

Met

Ile

Glu

Asp

115

Ile

Ala

Val

20

Val

Ala

Thr

His

100

Val

Val

Asp

Phe

Leu

Leu

Pro

Leu

85

Asn

Asn

Gln

Leu

Ala

Ala

Ala

Glu

70

Ala

Ile

Asn

Phe

Pro

Gln

Thr

Glu

55

Gln

Pro

Ser

Met

135

Ala

Gln

Asp

40

Phe

Val

Ile

Gly

Ile

120

Ile

Tyr

Glu Ala
25

Ser Phe

Phe Ala

Lys Ala

Asp Cys
90

Phe Pro
105

Asp Tyr

Lys Gln

Val

Asn

Pro

Ala

75

Thr

Ser

Glu

Ser

Ala Pro Glu
30

Glu Tyr Ile

Trp Cys Gly
60

Glu Thr Leu

Glu Asn Gln

Leu Lys Ile
110

Gly Pro Arg
125

Gln Pro Ala
140

Leu Ala Asn Glu Thr Phe
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Asp

Gln

His

Val

Asp

95

Phe

Thr

Val

Val

Ser

Ser

Cys

Glu

80

Leu

Lys

Ala

Ala

Thr



145

Pro

Phe

Ala

Ala

Asp

225

Phe

Leu

Tyr

Val

Tyr

Glu

Met

210

Ala

Gly

Pro

Ile

Ser

Asn

195

Asp

Asp

Glu

Leu

Pro

275

Val

Met

180

Ala

Glu

Val

Ile

Gly

260

Leu

Gln
165

Ala

Asp

Pro

Phe

Asp

245

Tyr

Phe

150

Ser

Asn

Asp

Val

Glu

230

Gly

Leu

Thr

Gly

Lys

Asp

Val

215

Lys

Ser

Phe

Glu

155

Lys Ile Asp Ala Asp Phe Asn
170

His Phe Asn Asp Tyr Asp Phe
185 190

Phe Lys Leu Ser Ile Tyr Leu
200 205

Tyr Asn Gly Lys Lys Ala Asp
220

Trp Leu Gln Val Glu Ala Leu
235

Val Phe Ala GIn Tyr Val Glu
250

Tyr Asn Asp Glu Glu Glu Leu
265 270

Leu Ala Lys Lys Asn Arg Gly

280 285
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160

Ala Thr
175

Val Ser

Pro Ser

Ile Ala

Pro Tyr

240

Ser Gly
255

Glu Glu

Leu Met



Asn

Leu

305

Glu

Glu

Val

Glu

Asn

385

Tyr

Phe

290

Asn

Asp

Leu

Lys

Ile

370

His

Tyr

Val

Met

Leu

Ser

Asp

355

Phe

Asp

Ala

Ser

Lys

Lys

Asp

340

Phe

Glu

Glu

Pro

Ile

Glu

Tyr

325

Lys

Leu

Asn

Ile

Trp
405

Asp

Gln
310

Gly

Ile

Lys

Gln

Val

390

Cys

Ala Arg
295

Phe Pro

Leu Pro

Val Leu

Gly Asp
360

Asp Ser
375

Asn Asp

Gly His

Lys

Leu

Gln

Glu

345

Ala

Ser

Pro

Cys

Phe Gly Arg His Ala
300

Phe Ala Ile His Asp
315

Leu Ser Glu Glu Ala
330

Ser Lys Ala Ile Glu
350

Ser Pro Ile Val Lys
365

Val Phe Gln Leu Val
380

Lys Lys Asp Val Leu
395

Lys Arg Leu Ala Pro
410
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Gly Asn

Met Thr
320

Phe Asp
335

Ser Leu

Ser Gln

Gly Lys

Val Leu
400

Thr Tyr
415



Gln

Ala

Gly

Val

465

Lys

Ala

Asp

Glu

Lys

Tyr

450

Val

Glu

Gln

Glu

<210>
Q211>

212>
213>

Leu Ala
420

Leu Asp
435

Pro Thr

Tyr Gln

Asn Gly

Glu Lys
500

Glu Asp
515

51
957
DNA

Asp

His

Ile

Gly

His

485

Ala

Ala

Thr Tyr

Thr Glu

Val Leu

455

Ser Arg

470

Phe Asp

Ala Glu

Ile His

Ala

Asn

440

Tyr

Ser

Val

Glu

Asp
520

Saccharomyces cerevisiae

Asn Ala Thr
425

Asp Val Arg

Pro Gly Gly

Leu Asp Ser
475

Asp Gly Lys
490

Ala Asp Ala
505

Glu Leu

Ser Asp Val Leu Ile
430

Gly Val Val Ile Glu
445

Lys Lys Ser Glu Ser
460

Leu Phe Asp Phe Ile
480

Ala Leu Tyr Glu Glu
495

Asp Ala Glu Leu Ala
510
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220>
221> CDS

222>

(1..

<400> 51

atg

tta

ttt

Met Leu Phe

1

aat

Asn

gag
Glu

aca

Thr

cte
Leu

65

caa

Gln

gct
Ala

gaa

Glu

tta

Leu

tca
Ser

50

tect

Ser

gtt
Val

aaa

Lys

gta
Val

acg
Thr
35

tta

Leu

agt

Ser

gct
Ala

tac

Tyr

(957)

ctt

Leu

aag

20

cca

Pro

gtg
Val

acg

Thr

gct
Ala

gac

Asp

aat

Asn

gcg
Ala

aaa

Lys

gaa

Glu

tte

Phe

gta
Val
85

gta
Val

att
Ile

caa

Gln

agce

Ser

ttt
Phe

cge
Arg
70

aac

Asn

aac

Asn

att
Ile

aac

Asn

tte
Phe

tat
Tyr
55

aag

Lys

tgt

Cys

gga
Gly

aag

Lys

ttt
Phe

gat
Asp
40

gct
Ala

gca

Ala

gac

Asp

ttt
Phe

cte

Leu

tac
Tyr
25

aaa

Lys

cecg

Pro

gca

Ala

ctt

Leu

CcCC

Pro

ctt
Leu

10

gat

Asp

gcg
Ala

tgg

Trp

aaa

Lys

aac
Asn

90

acg

ttg

Leu

tce

Ser

atc

Ile

tgce

Cys

aga
Arg
75

aag

Lys

tta

gga
Gly

gat

Asp

cat

His

ggc
Gly
60

ttg

Leu

aat

Asn

atg

Thr Leu Met
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ctt

Leu

cct

Pro

aac
Asn

45

cat

His

Asp

aag

Lys

Val

ttt
Phe

cat
His
30

aca

Thr

tgt

Cys

ggt
Gly

Ala

ttt
Phe

att
Ile
15

ata

Ile

aat

Asn

aag

Lys

gta
Val

ttg
Leu

95

agg

Arg

atg
Met

tca

Ser

tac

Tyr

aag

Lys

gtc
Val
80

tgt

Cys

cccC

Pro

48

96

144

192

240

288

336



cca

Pro

age

Ser

att
Ile
145

gte
Val

tce

Ser

agc

Ser

aac

Asn

act
Thr
225

aaa

Lys

gct
Ala
130

gtt

Val

cgt

Arg

gtg
Val

att

Ile

aaa

210

cct

Pro

att
Ile
115

cat

His

gat

Asp

ata

Ile

gtg
Val

gce
Ala
195

aaa

gag
Glu

100

gac

Asp

gce

Ala

ttt
Phe

gat

Asp

ttg
Leu

180

ctt

Leu

cte

Leu

att
Ile

cta

Leu

aat

Asn

tct

Ser

aca
Thr
165

ttt
Phe

gat

Asp

aag

tte
Phe

tet

Ser

gaa

Glu

ctt
Leu

150

ctt

Leu

tce

Ser

tgg

Trp

caa

Gln

aaa

230

aag

Lys

gtg
Val
135

tca

Ser

g8¢C
Gly

daaa

Lys

tta

Leu

cta
Leu

215

tat

Tyr

cca
Pro

120

tac

Tyr

aga

Arg

tct

Ser

caa

Gln

g8a
Gly
200

acc

Thr

ttg

Leu

105

ata

Ile

tca

Ser

ata

Ile

tta

Leu

gac
Asp
185

aag

Lys

gat

cag

Gln

gat aac

Asp Asn

ggt gca
Gly Ala

agg tca
Arg Ser
155

ctt aga
Leu Arg
170

aaa att

Lys Ile

ttc gat

Phe Asp

atg aac

Met Asn

aag gtc
Lys Val
235

gce

aaa

110

aaa

Ala Lys Lys

aga
Arg
140

tat

Tyr

aag

Lys

tca

Ser

ttt
Phe

cca
Pro

220

att
Ile
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125

act

Thr

gtc
Val

tca

Ser

ccg

Pro

tat
Tyr
205

aca

Thr

cct

Pro

cte

Leu

aaa

Lys

cccC

Pro

gtt
Val
190

tca

Ser

tat

gaa

Glu

agt ttc
Ser Phe

gcg cct
Ala Pro

aag ttt
Lys Phe
160

aaa ctt
Lys Leu
175

tat aaa

Tyr Lys

att tca

Ile Ser

gaa aaa

Glu Lys

cag cga
Gln Arg
240

384

432

480

528

576

624

672

720



cag

Gln

ttt
Phe

ttt
Phe

aga

Arg

aaa
Lys
305

agce

Ser

tegg

Trp

ctg

Leu

cgt
Arg
290

aag

Lys

210>
21
212>
213>

gat

Asp

gag
Glu

Ccg8g
Arg
275

tct

Ser

aac

Asn

52
318
PRT

aaa

Lys

tat
Tyr
260

gac

Asp

gaa

Glu

cat

His

agt
Ser

245

gaa

Glu

act

Thr

tat

Tyr

tce

Ser

aag

Lys

g88
Gly

ttt
Phe

att

Ile

tce
Ser

310

ctt

Leu

aac

Asn

agt

Ser

gct
Ala
295

tca

Ser

gtc
Val

tca

Ser

att
Ile
280

tac

Tyr

gga
Gly

Saccharomyces cerevisiae

<400> 52

gtt
Val

atc
Ile
265

acce

Thr

tta

Leu

aac

Asn

ttt gat
Phe Asp
250

aac aaa

Asn Lys

ccc aat

Pro Asn

aaa act

Lys Thr

aag cac
Lys His
315

gca

Ala

aat

Asn

gag
Glu

g8¢C
Gly
300

gac

Asp

gac aaa

Asp Lys

gac att
Asp Ile
270

ggt cct
Gly Pro
285

aag aag

Lys Lys

gaa ttg
Glu Leu

gat

Asp

255

tce

Ser

ttt
Phe

cca

Pro

tag

aaa

Lys

aaa

Lys

agt

Ser

att

Ile

Met Leu Phe Leu Asn Ile Ile Lys Leu Leu Leu Gly Leu Phe Ile Met

1

5

10
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15

768

816

864

912

957



Asn

Glu

Thr

Leu

65

Gln

Ala

Pro

Ser

Ile

Glu

Leu

Ser

50

Ser

Val

Lys

Lys

Ala

130

Val

Val

Thr

35

Leu

Ser

Ala

Tyr

Ile

115

His

Asp

20

Pro

Val

Thr

Ala

Asp

100

Asp

Ala

Phe

Ala

Glu

Phe

Val

85

Val

Leu

Asn

Ser

Gln

Ser

Phe

Arg

70

Asn

Asn

Ser

Glu

Leu

Asn

Phe

Gly

Lys

Val
135

Ser

Phe

40

Ala

Ala

Asp

Phe

Pro

120

Tyr

Arg

Tyr Asp
25

Lys Ala

Pro Trp

Ala Lys

Leu Asn

90

Pro Thr
105

Ile Asp

Ser Gly

Ser

Ile

Cys

Arg

75

Lys

Leu

Asn

Ala

Asp

His

Gly

60

Leu

Asn

Met

Ala

Pro His

30

Asn Thr
45

His Cys

Asp Gly

Lys Ala

Val Phe
110

Lys Lys
125

Ile

Asn

Lys

Val

Leu

95

Arg

Ser

Arg Thr Leu Ala

140

Ile Arg Ser Tyr Val Lys
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Lys

Ser

Lys

Val

80

Pro

Phe

Pro

Phe



145

Val

Ser

Ser

Asn

Thr

225

Gln

Phe

Phe

Arg

Val

Ile

Lys

210

Pro

Ser

Trp

Leu

Ile

Val

Ala

195

Lys

Glu

Asp

Glu

Arg
275

Asp

Leu

180

Leu

Leu

Ile

Lys

Tyr
260

Thr

165

Phe

Asp

Lys

Phe

Ser

245

Glu

Thr

150

Leu

Ser

Trp

Gln

Lys

230

Lys

Gly

Phe

Gly

Lys

Leu

Leu

215

Tyr

Leu

Asn

Ser

Ser

Gln

Gly

200

Thr

Leu

Val

Ser

Ile
280

155

Leu Leu Arg
170

Asp Lys Ile
185

Lys Phe Asp

Asp Met Asn

Gln Lys Val
235

Val Phe Asp
250

Ile Asn Lys
265

Thr Pro Asn

Lys Ser Pro

Ser Pro Val
190

Phe Tyr Ser
205

Pro Thr Tyr
220

Ile Pro Glu

Ala Asp Lys

Asn Asp Ile
270

Glu Gly Pro
285

125 / 222

160

Lys Leu
175

Tyr Lys

Ile Ser

Glu Lys

Gln Arg
240

Asp Lys
255

Ser Lys

Phe Ser



Arg Arg Ser Glu Tyr Ile Ala Tyr Leu Lys Thr Gly Lys Lys Pro Ile

290

295

300

Lys Lys Asn His Ser Ser Ser Gly Asn Lys His Asp Glu Leu

305

210>
Q21
212>
213>

220>
221>
222>

<400>
atg att
Met Tle
1

ccg cta

Pro Leu

gat gcc
Asp Ala

53
1134
DNA

310

Saccharomyces cerevisiae

CDS

(1).. (1134

53
cca aaa

Pro Lys

att ttg
Ile Leu
20

act gag
Thr Glu
35

tta tat ata
Leu Tyr Ile
5

gcg cag gat
Ala Gln Asp

aag gaa atc

Lys Glu Ile

cat

His

tat

Tyr

aaa
Lys
40

ttg

Leu

tat
Tyr
25

tca

Ser

315

ata cta tct
Ile Leu Ser
10

gca ata cta

Ala Ile Leu

gcg tac aga
Ala Tyr Arg
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tta

Leu

gag
Glu

caa
Gln
45

ttg

Leu

ata
Ile
30

ttg

Leu

ttg
Leu

15

gac

Asp

tet

Ser

ttg

Leu

aaa

Lys

aag

Lys

48

96

144



aag

Lys

tte
Phe
65

aaa

Lys

ggc
Gly

ttt
Phe

ggcC
Gly

cag
Gln
145

ttt
Phe

tet

tac
Tyr
50

att

Ile

aag

Lys

ggt
Gly

gac

Asp

gga
Gly
130

gaa

Glu

act

Thr

gca

cat

His

gaa

Glu

att
Ile

ggc
Gly

ata
Ile
115

ttt
Phe

aaa

Lys

tta

Leu

gat

ccg

Pro

Val

tat

Tyr

ggt
Gly
100

tte
Phe

ggc
Gly

cta

Leu

aac

Asn

ggt

gat

Asp

g8¢C
Gly

gac
Asp
85

cca

Pro

gaa

Glu

cag

Gln

tet

Ser

cta
Leu

165

aag

aaa

Lys

gag
Glu
70

cag

Gln

gga
Gly

cgg

Arg

aga

Arg

tta
Leu

150

aac

Asn

ctg

aat
Asn

55

gca

Ala

ttt
Phe

g8c
Gly

atg
Met

cag
Gln
135

aag

Lys

gat

Asp

gcce

gct
Ala

tac

Tyr

ggt
Gly

cct

Pro

ttt
Phe
120

agg

Arg

cag

Gln

gaa

Glu

caa

288
Gly

gat

Asp

gca

Ala

g8c
Gly
105

caa

Gln

cag

Gln

ttt
Phe

tgt

Cys

tgt

agc

Ser

gta
Val

gat
Asp
90

gca

Ala

gga
Gly

cgt

Arg

tat

Tyr

gat
Asp
170

gaa

Glu

Leu

75

gct
Ala

ggt
Gly

ggt
Gly

ggt
Gly

tce
Ser

155

gca

Ala

gaa
Glu
60

agc

Ser

gta
Val

gga
Gly

cat

His

cca
Pro

140

g88
Gly

tge

Cys

cce gat tgt
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gce cat

Ala His

gat cct

Asp Pro

aag aat

Lys Asn

ttc cac
Phe His
110

gga ggt
Gly Gly
125

atg atc
Met Ile

tce teg

Ser Ser

cat ggt
His Gly

caa ggt

caa

Gln

gaa

Glu

g8c
Gly
95

gat

Asp

cct

Pro

aag

Lys

ata

Ile

agt
Ser

175

cgt

aaa

Lys

aag
Lys
80

ggt
Gly

ccg

Pro

ggc
Gly

gtc
Val

gaa
Glu
160

ggc
Gly

g8gg

192

240

288

336

384

432

480

528

576



Ser

gtt
Val

cag

Gln

tge
Cys
225

cac

His

gtc
Val

ata

Ile

g8c
Gly

tac

Tyr

Ala

ata

Ile

atg
Met
210

aaa

Lys

gtt
Val

ggc
Gly

gaa

Glu

gac
Asp
290

g8¢C
Gly

Asp

ata
Ile
195

tgt

Cys

aca

Thr

gac

Asp

gag
Glu

ttc
Phe
275

aat

Asn

g8a
Gly

Gly
180

caa

Gln

ggt
Gly

tgt

Cys

gtt
Val

gct
Ala
260

aag

Lys

ctg

Leu

tgg

Trp

gtg
Val

agg

Arg

cac

His

cca
Pro

245

gaa

Glu

gaa

Glu

tac

Tyr

caa

Gln

Leu

ctg

Leu

tgt

Cys

ggc
Gly
230

cca

Pro

aaa

Lys

aag

Lys

aga

Arg

aga

Arg

Ala

cge

Arg

ggt
Gly
215

aaa

Lys

gg8¢C
Gly

288
Gly

gat

Asp

aca
Thr
295

acg

Thr

Gln

atg
Met
200

ggt
Gly

aaa

Lys

gca

Ala

cct

Pro

act
Thr
280

gaa

Glu

ata

Ile

Cys
185

ggt
Gly

acg

Thr

gtt
Val

cca

Pro

gac
Asp
265

gag
Glu

gtt
Val

gaa

Glu

Pro

att
Ile

gga
Gly

acc

Thr

aga
Arg
250

ttt
Phe

aac

Asn

ctt

Leu

ttc

Phe

Asp

atg

Met

caa

Gln

aaa
Lys
235

aac

Asn

gac

Asp

atg
Met

tet

Ser

acg

Thr

att
Ile
220

aag

Lys

tac

Tyr

gce

Ala

ggt
Gly

gct
Ala
300

Gln Gly
190

cag cag
Gln Gln
205

atc aaa

Ile Lys

aac aag

Asn Lys

atg gac
Met Asp

ggt gac
Gly Asp
270

tac aga
Tyr Arg
285

gCcg gaa
Ala Glu

ctt gat gag aac

Leu Asp Glu Asn
128 / 222

Arg Gly

att caa

Ile Gln

aat gaa

Asn Glu

tte tte
Phe Phe
240

aca aga
Thr Arg
255

ttg gte
Leu Val

aga aga

Arg Arg

gcg cta
Ala Leu

aag ccc

Lys Pro

624

672

720

768

816

864

912

960



305

gtt

Val

gaa

Glu

gat

Asp

288
Gly

aag

Lys

gte
Val

ttg

Leu

caa
Gln
370

210>
211>
212>

213>

<400>

tta

Leu

gtg
Val

tac
Tyr
355

aat

Asn

54
377
PRT

tet

Ser

aag
Lys
340

ata

Ile

atg
Met

aga
Arg
325

gga
Gly

gac

Asp

cte

Leu

310

ccc

Pro

tte
Phe

tac

Tyr

aaa

Lys

gct
Ala

gg¢C
Gly

gtc
Val

gat
Asp
375

cat

His

atg
Met

gtt
Val
360

gag
Glu

Saccharomyces cerevisiae

54

gta
Val

cce
Pro

345

gtce
Val

ttg

Leu

315
gtt gtce
Val Val

330

aag ggt
Lys Gly

atg cca

Met Pro

tag

tce

Ser

age

Ser

aag

Lys

320

aat ggc gaa gtt
Asn Gly Glu Val
335

aag ggt tac ggt
Lys Gly Tyr Gly
350

act ttc aaa tct
Thr Phe Lys Ser
365

Met Ile Pro Lys Leu Tyr Ile His Leu Ile Leu Ser Leu Leu Leu Leu

1

5

10

15

Pro Leu Ile Leu Ala Gln Asp Tyr Tyr Ala Ile Leu Glu Ile Asp Lys

20

25

129 / 222

30

1008

1056

1104

1134



Asp

Lys

Phe

65

Lys

Gly

Phe

Gly

Gln
145

Ala

Tyr
50

Ile

Lys

Gly

Asp

Gly

130

Glu

Thr

35

His

Glu

Ile

Gly

Ile

115

Phe

Lys

Glu

Pro

Val

Tyr

Gly

100

Phe

Gly

Leu

Lys

Asp

Gly

Asp

85

Pro

Glu

Gln

Ser

Glu

Lys

Glu

70

Gln

Gly

Arg

Arg

Leu

150

Ile Lys
40

Asn Ala
55

Ala Tyr

Phe Gly

Gly Pro

Met Phe
120

Gln Arg
135

Lys Gln

Ser Ala

Gly Ser

Asp Val

Ala Asp

90

Gly Ala

105

Gln Gly

Gln Arg

Phe Tyr

Tyr

Glu

Leu

75

Ala

Gly

Gly

Gly

Ser

155

Arg

Glu
60

Ser

Val

Gly

His

Pro

140

Gly
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Gln Leu
45

Ala His

Asp Pro

Lys Asn

Phe His
110

Gly Gly
125

Met Tle

Ser Ser

Ser

Gln

Glu

Gly

95

Asp

Pro

Lys

Ile

Lys

Lys

Lys

80

Gly

Pro

Gly

Val

Glu
160



Phe

Ser

Val

Gln

Cys

225

His

Val

Ile

Gly

Thr

Ala

Ile

Met

210

Lys

Val

Gly

Glu

Asp

Leu

Asp

Ile
195

Cys

Thr

Asp

Glu

Phe

275

Asn

Asn

Gly

180

Gln

Gly

Cys

Val

Ala

260

Lys

Leu

Leu

165

Val

Arg

His

Pro

245

Glu

Glu

Tyr

Asn

Leu

Leu

Cys

Gly

230

Pro

Lys

Lys

Arg

Asp

Ala

Arg

Gly

215

Gly

Gly

Asp

Thr

Glu

Gln

Met

200

Gly

Lys

Ala

Pro

Thr

280

Glu

Cys Asp Ala
170

Cys Pro Asp
185

Gly Ile Met

Thr Gly Gln

Val Thr Lys
235

Pro Arg Asn
250

Asp Phe Asp
265

Glu Asn Met

Val Leu Ser

Cys His Gly

Cys Gln Gly
190

Thr Gln Gln
205

Ile Ile Lys
220

Lys Asn Lys

Tyr Met Asp

Ala Gly Asp
270

Gly Tyr Arg
285

Ala Ala Glu
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Ser

175

Arg

Ile

Asn

Phe

Thr

255

Leu

Arg

Ala

Gly

Gly

Gln

Glu

Phe

240

Arg

Val

Arg

Leu



Tyr

305

Val

Glu

Asp

Gly

290

Gly

Lys

Val

Leu

Gln
370

<210>
Q21
212>

213>

<220>
221>

222>

295

300

Gly Trp Gln Arg Thr Ile Glu Phe Leu Asp Glu Asn Lys Pro

310

315

320

Leu Ser Arg Pro Ala His Val Val Val Ser Asn Gly Glu Val

325

330

335

Val Lys Gly Phe Gly Met Pro Lys Gly Ser Lys Gly Tyr Gly

340 345

350

Tyr Ile Asp Tyr Val Val Val Met Pro Lys Thr Phe Lys Ser

355 360

Asn Met Leu Lys Asp Glu Leu
375

55

1692

DNA

Saccharomyces cerevisiae

CDS
(1).. (1692)
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365



<400> 55

atg aga tta

Met Arg Leu

1

tet

Ser

gce

Ala

agt

Ser

aac
Asn

65

tac

Tyr

gat

Asp

tgg

Trp

gca

Ala

ttt
Phe

cce
Pro

50

att

Ile

ttt
Phe

ggt
Gly

gat

Asp

act

Thr

aat
Asn

35

agt

Ser

aga

Arg

cgg

Arg

ctg

Leu

aca
Thr
115

aga

Arg

tca
Ser

20

gac

Asp

tgt

Cys

gat

Asp

ctg

Leu

tge
Cys
100

ctg

Leu

acc

Thr

aac

Asn

act

Thr

aac

Asn

gat

Asp

gat
Asp
85

tta

Leu

cct

Pro

gce

Ala

aat

Asn

cac

His

gta
Val

ctt
Leu

70

tta

Leu

aac

Asn

gag
Glu

att
Ile

agce

Ser

ttt
Phe

aca
Thr
55

tcg

Ser

tac

Tyr

cge

Arg

tac

Tyr

gcce

Ala

tac

Tyr

tgt
Cys
40

ttc

Phe

gCcg
Ala

aag

Lys

gct
Ala

tgg
Trp
120

aca

Thr

atc
Ile
25

aag

Lys

aat

Asn

tta

Leu

caa

Gln

tgc
Cys
105

cag

Gln

ctg tge
Leu Cys
10

gce acc

Ala Thr

gtc gac
Val Asp

gaa tta
Glu Leu

tta aaa
Leu Lys
75

tgt tca
Cys Ser
90

tet gtt
Ser Val

cct gag
Pro Glu

cte

Leu

gac

Asp

agg

Arg

aat
Asn

60

tet

Ser

ttt
Phe

gat

Asp

atc

Ile
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acg

Thr

caa

Gln

aat
Asn

45

gce

Ala

gat

Asp

tgg
Trp

gte
Val

ttg
Leu

125

gct ttt
Ala Phe
15

aca caa
Thr Gln
30

gat cac

Asp His

ata aat

Ile Asn

ttec tte
Phe Phe

gac gcc
Asp Ala
95

gta gag
Val Glu
110

ggt agt
Gly Ser

aca

Thr

aat

Asn

gtt
Val

gaa

Glu

aaa
Lys
80

aac

Asn

gac

Asp

tte
Phe

48

96

144

192

240

288

336

384



aat

Asn

tte
Phe
145

gac

Asp

gtt
Val

ggt
Gly

ttt
Phe

aga
Arg
225

gaa

Glu

ttt

aat
Asn

130

tta

Leu

acce

Thr

ctg

Leu

aag

Lys

aca
Thr
210

ctt

Leu

tat

Tyr

atg

gat

Asp

gat

Asp

atc

Ile

att
Ile

caa
Gln
195

att
Ile

gta
Val

ttg

Leu

gca

aca

Thr

caa

Gln

aac

Asn

gat
Asp
180

gct
Ala

ggc
Gly

tce

Ser

aac

Asn

aga

atg
Met

cta

Leu

tac
Tyr
165

tta

Leu

ggt
Gly

gaa

Glu

ggt
Gly

acg
Thr
245

atc

aag

Lys

tgt
Cys
150

tgt

Cys

aca

Thr

caa

Gln

act

Thr

tte
Phe
230

aaa

Lys

ggg

gaa
Glu
135

caa

Gln

gat

Asp

gca

Ala

att
Ile

ggt
Gly
215

cat

His

act

Thr

aac

gcg
Ala

acce

Thr

gta
Val

aat

Asn

tgg
Trp
200

gaa

Glu

gcce

Ala

ggt
Gly

ttt

gat

Asp

agt

Ser

aat

Asn

ceg
Pro

185

tet

Ser

tca

Ser

tet

Ser

aaa

Lys

cct

gat agc

Asp Ser

aaa aaa
Lys Lys
155

gac ttt
Asp Phe
170

gaa cga

Glu Arg

act atc

Thr Tle

ttg gce
Leu Ala

atc ggt
Ile Gly
235

tgg gag
Trp Glu

250

gat aga

gat
Asp
140

cct

Pro

aac

Asn

ttt
Phe

tac

Tyr

aaa
Lys
220

act

Thr

ccc

Pro

gtg
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gac gaa

Asp Glu

gta gat
Val Asp

ggt aaa
Gly Lys

aca ggt
Thr Gly
190

caa gac

Gln Asp

205

gat gca

Asp Ala

cac tta

His Leu

aat ctg

Asn Leu

aca aac

tgt aag

Cys Lys

atc gaa
Ile Glu
160

aac gcc
Asn Ala
175

tat ggt
Tyr Gly

aac tgt

Asn Cys

ttt tat
Phe Tyr

tca aag
Ser Lys
240

gat ttg
Asp Leu

255

atg tat

432

480

528

576

624

672

720

768

816



Phe

tte
Phe

tta

Leu

aaa
Lys
305

gac

Asp

aga

Arg

gat

Asp

gce

Ala

caa

Gln

Met

aat

Asn

cca
Pro

290

atg
Met

tta

Leu

tet

Ser

aga

Arg

ttg
Leu

370

cat

His

Ala

tat
Tyr
275

gaa

Glu

gat

Asp

gtt
Val

cge

Arg

tgt
Cys
355

daaa

Lys

att

Ile

Arg
260

gct
Ala

ttt
Phe

aac

Asn

ttt
Phe

tte
Phe
340

aga

Arg

att

Ile

gtt
Val

Ile

gtt
Val

tca

Ser

gtt
Val

gce
Ala
325

aag

Lys

ttg

Leu

ttg

Leu

ggt
Gly

Gly

gta
Val

tte
Phe

att
Ile
310

aac

Asn

aat

Asn

tgg

Trp

ttt
Phe

aag

Lys

Asn

gct
Ala

tgt
Cys
295

tce

Ser

gac

Asp

gtc
Val

g8cC
Gly

gaa
Glu
375

tta

Leu

Phe

aag

280

gat

Asp

cag

Gln

cta

Leu

acg

Thr

aaa
Lys
360

atc

Ile

acc

Thr

Pro

265

gct
Ala

cta

Leu

ctg

Leu

agt

Ser

aag
Lys
345

att

Ile

aac

Asn

aaa

Lys

Asp Arg

ctc tgg

Leu Trp

gtc aat
Val Asn

gac aca
Asp Thr
315

ttg act
Leu Thr
330

att atg
Ile Met

caa act

Gln Thr

gac gct
Asp Ala

tat gag
Tyr Glu

Val

aaa

aaa
Lys
300

aaa

Lys

ttg

Leu

gat

Asp

acc

Thr

gat
Asp
380

ttg

Leu
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Thr Asn
270

att caa
Ile Gln
285

gaa atc

Glu Ile

att ttt
Ile Phe

aag gac

Lys Asp

tgt gtg
Cys Val
350

ggt tac
Gly Tyr
365

gaa ttc
Glu Phe

att gca
Ile Ala

Met

cca

Pro

aaa

Lys

aac

Asn

gaa
Glu
335

caa

Gln

gca

Ala

acce

Thr

cta

Leu

Tyr

tat

aac

Asn

gaa
Glu
320

tte

Phe

tgt

Cys

act

Thr

aaa

Lys

tta

Leu

864

912

960

1008

1056

1104

1152

1200



385

cag

Gln

gaa

Glu

tca

Ser

tcg

Ser

aaa
Lys
465

cCcC

Pro

tgg
Trp

aga

Arg

act

Thr

aaa

Lys

tte
Phe

att
Ile
450

aag

Lys

aaa

Lys

aag

ttt
Phe

tte
Phe

atg
Met

tte
Phe
435

cgt

Arg

act

Thr

gca

Ala

aaa

att
Ile
515

ggt
Gly

tac
Tyr
420

caa

Gln

tac

Tyr

aac

Asn

gaa

Glu

gct
Ala
500

tat

Tyr

aga
Arg
405

g88
Gly

aat

Asn

acc

Thr

aat

Asn

ata
Ile
485

tgg

Trp

aga

Arg

390

tta

Leu

aaa

Lys

aac

Asn

ata

Ile

tect

Ser

470

gtt

Val

aat

Asn

agce

Ser

tet

Ser

agg

Arg

tte
Phe

gag
Glu
455

caa

Gln

cca

Pro

act

Thr

tat

Tyr

gaa tct
Glu Ser

tta aac
Leu Asn

425

ttc aac
Phe Asn
440

aac atc

Asn Ile

tca cat

Ser His

agg ccc

Arg Pro

gaa gtt
Glu Val
505

ttg gat
Leu Asp
520

395

att gaa
Ile Glu
410

ggt tct
Gly Ser

att ttg
Ile Leu

aat tcc

Asn Ser

gta ttt
Val Phe
475

tct aac
Ser Asn

490

aac aac

Asn Asn

tta ccc

Leu Pro

tet

Ser

gaa

Glu

aag

Lys

act
Thr
460

gat

Asp

ggt
Gly

gtt
Val

agg

Arg
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gtt
Val

aac

Asn

gag
Glu
445

aaa

Lys

gat

Asp

aca

Thr

tta

Leu

aac
Asn

525

aac

Asn

agg
Arg
430

gca

Ala

gaa

Glu

tta

Leu

gta
Val

gaa
Glu
510

atc

Ile

400

atg ttc
Met Phe
415

tta agc

Leu Ser

ggc aaa

Gly Lys

gga aag
Gly Lys

aaa atg
Lys Met
480

aat aaa
Asn Lys
495

gca ttc

Ala Phe

tgg gaa
Trp Glu

1248

1296

1344

1392

1440

1488

1536

1584



tta

Leu

gct
Ala
545

gat

Asp

tet
Ser

530

gat

Asp

ata

Ile

210>
Q21
212>

213>

<400>

ttg atg aag gta tac aaa ttt tgg aat aaa ttc atc ggt gtt
Leu Met Lys Val Tyr Lys Phe Trp Asn Lys Phe Ile Gly Val
535 540

tac gtt agt gag gag aca cga gag cct att tcc tat aag cta
Tyr Val Ser Glu Glu Thr Arg Glu Pro Ile Ser Tyr Lys Leu
550 5bh 560

caa taa

Gln

56
563
PRT

Saccharomyces cerevisiae

56

Met Arg Leu Arg Thr Ala Ile Ala Thr Leu Cys Leu Thr Ala Phe Thr

1

5 10 15

Ser Ala Thr Ser Asn Asn Ser Tyr Ile Ala Thr Asp Gln Thr Gln Asn

20 25 30

Ala Phe Asn Asp Thr His Phe Cys Lys Val Asp Arg Asn Asp His Val

35 40 45
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1632

1680

1692



Ser

Asn

65

Tyr

Asp

Trp

Asn

Phe

145

Asp

Val

Pro

50

Ile

Phe

Gly

Asp

Asn

130

Leu

Thr

Leu

Ser

Arg

Arg

Leu

Thr

115

Asp

Asp

Ile

Ile

Leu

Cys

100

Leu

Thr

Gln

Asn

Asp

Asn

Asp

Asp

85

Leu

Pro

Met

Leu

Tyr

165

Leu

Val

Leu

70

Leu

Asn

Glu

Lys

Cys

150

Cys

Thr

Thr

55

Ser

Tyr

Arg

Tyr

Glu

135

Gln

Asp

Ala

Phe

Ala

Lys

Ala

Trp

120

Ala

Thr

Val

Asn

Asn

Leu

Gln

105

Gln

Asp

Ser

Asn

Pro

Glu

Leu

Cys

90

Ser

Pro

Asp

Lys

Asp

170

Glu

Leu Asn

60

Lys Ser
75

Ser Phe

Val Asp

Glu Ile

Ser Asp

140

Lys Pro
155

Ala

Asp

Trp

Val

Leu

125

Asp

Val

Ile Asn Glu

Phe Phe Lys
80

Asp Ala Asn
95

Val Glu Asp
110

Gly Ser Phe

Glu Cys Lys

Asp Ile Glu
160

Phe Asn Gly Lys Asn Ala

Arg Phe
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Thr

175

Gly Tyr Gly



Gly

Phe

Arg

225

Glu

Phe

Phe

Leu

305

Lys

Thr

210

Leu

Tyr

Met

Asn

Pro

290

Met

Gln

195

Ile

Val

Leu

Ala

Tyr

275

Glu

Asp

180

Ala

Gly

Ser

Asn

Arg

260

Ala

Phe

Asn

Gly

Glu

Gly

Thr

245

Ile

Val

Ser

Val

Gln

Thr

Phe

230

Lys

Gly

Val

Phe

Ile
310

Ile

Gly

215

His

Thr

Asn

Ala

295

Ser

Trp

200

Glu

Ala

Gly

Phe

Lys

280

Asp

Gln

185

Ser Thr Ile

Ser Leu Ala

Ser Ile Gly
235

Lys Trp Glu
250

Pro Asp Arg
265

Ala Leu Trp

Leu Val Asn

Leu Asp Thr
315

190

Tyr Gln Asp Asn Cys
205

Lys Asp Ala Phe Tyr
220

Thr His Leu Ser Lys
240

Pro Asn Leu Asp Leu
255

Val Thr Asn Met Tyr
270

Lys Ile Gln Pro Tyr
285

Lys Glu Ile Lys Asn
300

Lys Ile Phe Asn Glu
320
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Asp

Arg

Asp

Ala

Gln

385

Gln

Glu

Ser

Leu

Ser

Arg

Leu

370

His

Thr

Lys

Phe

Val

Arg

Cys

355

Lys

Ile

Phe

Met

Phe
435

Phe

Phe

340

Arg

Ile

Val

Gly

Tyr

420

Gln

Ala

325

Lys

Leu

Leu

Gly

Arg

405

Gly

Asn

Asn

Asn

Trp

Phe

Lys

390

Leu

Lys

Asn

Asp

Val

Gly

Glu

375

Leu

Ser

Arg

Phe

Leu

Thr

Lys

360

Ile

Thr

Glu

Leu

Phe
440

Ser

Lys

345

Ile

Asn

Lys

Ser

Asn

425

Asn

Leu Thr Leu Lys Asp Glu

330

335

Ile Met Asp Cys Val Gln

350

Gln Thr Thr Gly Tyr Ala

365

Asp Ala Asp Glu Phe Thr

380

Tyr Glu Leu Ile Ala Leu

395

Ile Glu Ser Val Asn Met

410

415

Gly Ser Glu Asn Arg Leu

430

Ile Leu Lys Glu Ala Gly
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445

Phe

Cys

Thr

Lys

Leu

400

Phe

Ser

Lys



Ser

Lys

465

Pro

Trp

Arg

Leu

Ala

545

Asp

Ile
450

Lys

Lys

Lys

Phe

Ser

530

Asp

Ile

Arg

Thr

Ala

Lys

Ile

515

Leu

Tyr

Gln

Tyr

Asn

Glu

Ala

500

Tyr

Met

Val

Thr

Asn

Ile

485

Trp

Arg

Lys

Ser

Ile

Ser

470

Val

Asn

Ser

Val

Glu
550

Glu
455

Gln

Pro

Thr

Tyr

Tyr

535

Glu

Asn Tle

Ser His

Arg Pro

Glu Val
505

Leu Asp
520

Lys Phe

Thr Arg

Asn Ser Thr Lys
460

Val Phe Asp Asp
475

Ser Asn Gly Thr
490

Asn Asn Val Leu

Leu Pro Arg Asn
525

Trp Asn Lys Phe
540

Glu Pro Ile Ser
555
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Glu

Leu

Val

Glu

510

Ile

Ile

Tyr

Gly Lys

Lys Met
480

Asn Lys

495

Ala Phe

Trp Glu

Gly Val

Lys Leu
560



210>
Q21
212>
213>

220>
221>

222>

57
408
DNA

Saccharomyces cerevisiae

CDS

(1).. (408)

<400> 57

atg
Met
1

gca

Ala

gta
Val

cat

His

tat
Tyr
65

att

Ile

atg
Met

ggt
Gly

gaa

Glu

tat
Tyr
50

tca

Ser

aaa

Lys

ttt
Phe

tce

Ser

gat
Asp
35

aca

Thr

aga

Arg

ggt
Gly

aat

Asn

ctg
Leu

20

tge

Cys

gga
Gly

g8¢C
Gly

tgg

Trp

att
Ile

tca

Ser

tta

Leu

tet

Ser

tct

Ser

gat

Asp

tac

Tyr

gat

Asp

att
Ile

tta

Leu

cct
Pro

70

caa

Gln

ctt

Leu

ttg

Leu

aag

Lys

tta

Leu

55

atc

Ile

ggt
Gly

tte
Phe

gaa

Glu

gca
Ala
40

gaa

Glu

gct
Ala

gtt
Val

gte
Val

atc
Ile
25

atg
Met

tcg

Ser

ttt
Phe

gcce

Ala

act
Thr
10

ggt
Gly

cca

Pro

g8a
Gly

gaa

Glu

g8gc

ttt
Phe

att
Ile

ggt
Gly

act

Thr

ctt

Leu

75

atg

ttt
Phe

atc

Ile

gat

Asp

gta
Val
60

g8c
Gly

tge

Gly Met Cys
142 / 222

tce

Ser

aag

Lys

aaa
Lys
45

ttt

Phe

gtt
Val

gtt
Val

acc

Thr

aga
Arg
30

gtt
Val

gac

Asp

g8c
Gly

g8c
Gly

att
Ile
15

ata

Ile

aag

Lys

tca

Ser

aga

Arg

gaa

Glu

ctt

Leu

cecg

Pro

gtt
Val

Ser

gta
Val
80

aaa

Lys

48

96

144

192

240

288



aga

Arg

cca

Pro

gta
Val

aag

Lys

gg8cC
Gly

gac
Asp
130

210>
211>

212>

213>

<400>

ctg

Leu

gtce
Val
115

gtg
Val

58
135
PRT

caa
Gln
100

att

Ile

aaa

Lys

85

att

Ile

cct

Pro

tca

Ser

cca

Pro

cca

Pro

gce

Ala

agt

Ser

agt

Ser

gce
Ala
135

90 95

tct ttg gece tac gga gaa aga ggt gte 336
Ser Leu Ala Tyr Gly Glu Arg Gly Val

105 110
gct gat ttg gtg ttt gat gtc gaa ttg 384
Ala Asp Leu Val Phe Asp Val Glu Leu
120 125
tag 408

Saccharomyces cerevisiae

58

Met Met Phe Asn Ile Tyr Leu Phe Val Thr Phe Phe Ser Thr Ile Leu

1

5

10 15

Ala Gly Ser Leu Ser Asp Leu Glu Ile Gly Ile Ile Lys Arg Ile Pro

20

25 30

Val Glu Asp Cys Leu Ile Lys Ala Met Pro Gly Asp Lys Val Lys Val

35

40 45
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His Tyr Thr Gly Ser Leu Leu Glu Ser Gly Thr Val Phe Asp Ser Ser
50 55 60

Tyr Ser Arg Gly Ser Pro Ile Ala Phe Glu Leu Gly Val Gly Arg Val
65 70 75 80

Ile Lys Gly Trp Asp Gln Gly Val Ala Gly Met Cys Val Gly Glu Lys
85 90 95

Arg Lys Leu Gln Ile Pro Ser Ser Leu Ala Tyr Gly Glu Arg Gly Val
100 105 110

Pro Gly Val Ile Pro Pro Ser Ala Asp Leu Val Phe Asp Val Glu Leu
115 120 125

Val Asp Val Lys Ser Ala Ala
130 135

<210> 59
211> 1938
<212> DNA

<213> Saccharomyces cerevisiae

220>

221> CDS
144 / 222



222>

(1..

<400> 59

atg
Met
1

cca

Pro

cga

Arg

caa

Gln

gca
Ala
65

tac

Tyr

att

Ile

ttt
Phe

ata

Ile

gta
Val

ttg

Leu

tegg
Trp
50

agt

Ser

aaa

Lys

aac

Asn

g88
Gly

ctg

Leu

ctg

Leu

aac
Asn

35

atc

Ile

gaa

Glu

att

Ile

aca

Thr

aag

Lys

(1938)

atc

Ile

ata
Ile
20

aag

Lys

gct
Ala

aat

Asn

g88
Gly

ttt
Phe
100

Leu

tcg

Ser

tcg

Ser

aat

Asn

288
Gly

atg
Met

ctg
Leu

85

gaa

Glu

gcg
Ala

gga
Gly

gct
Ala

tta

Leu

cag

Gln

tca
Ser

70

atc

Ile

aaa

Lys

gaa

Glu

tac

Tyr

tet

Ser

aaa

Lys

ttg
Leu

55

gac

Asp

caa

Gln

atc

Ile

aag

Lys

tgt

gta
Val
40

gaa

Glu

gta
Val

tta

Leu

gtt
Val

agg

Arg

ctt

Leu

tta
Leu

25

gac

Asp

caa

Gln

att
Ile

tece

Ser

ttt
Phe
105

cta

Leu

tta gtg
Leu Val
10

tgt gat

Cys Asp

act gaa

Thr Glu

aac tgc

Asn Cys

caa cta
Gln Leu
75

aac gat
Asn Asp
90

aat gaa

Asn Glu

caa gag

Gln Glu

tat

Tyr

ttg

Leu

tce

Ser

atg
Met
60

gce

Ala

caa

Gln

act

Thr

ctg

Leu
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agce

Ser

gct
Ala

ttg
Leu

45

act

Thr

aat

Asn

cat

His

tac

Tyr

tat

Tyr

gtt
Val

gag
Glu
30

cca

Pro

gcg
Ala

caa

Gln

cta

Leu

aaa
Lys
110

Val

att
Ile
15

tta

Leu

aaa

Lys

gat

Asp

ata

Ile

aga
Arg
95

Gly

gat

Asp

ttg

Leu

caa

Gln

tac

Tyr

cca

Pro

tac
Tyr
80

gct
Ala

tct

Ser

ttt
Phe

48

96

144

192

240

288

336

384



g88
Gly

ctg
Leu

145

tet

Ser

gtt
Val

gaa

Glu

aca

Thr

tcg
Ser

225

gat

Asp

atg
Met
130

tce

Ser

gtg
Val

aac

Asn

gaa

Glu

atc
Ile
210

att

Ile

gcg
Ala

115

tgg

Trp

ttg

Leu

gag
Glu

gtc
Val

att
Ile
195

cte

Leu

cat

His

tcg

Ser

gac

Asp

aat

Asn

gaa

Glu

cte
Leu

180

gac

Asp

gac

Asp

tat

Tyr

tte
Phe

aag

Lys

gaa

Glu

gat
Asp
165

tece

Ser

gtt
Val

aag

Lys

gtc
Val

aat
Asn

245

gtg
Val

acc
Thr
150

att
Ile

acg

Thr

tcg

Ser

cat

His

ata
Ile
230

ata

Ile

cat
His
135

atc

Ile

tet

Ser

cac

His

tta

Leu

ttg
Leu

215

tet

Ser

aga

Arg

120

cag

Gln

aga

Arg

gag
Glu

atc

Ile

gct
Ala
200

gct
Ala

gtt
Val

aaa

aag

Lys

aac

Asn

ctg

Leu

gat
Asp
185

gct
Ala

agc

Ser

tta

Leu

tgc

gat gat

Asp Asp

aaa ata
Lys Ile
155

cta cgce
Leu Arg
170

gtt ctt

Val Leu

gct atce
Ala Ile

tta agc

Leu Ser

cag acc
Gln Thr
235

ctt tce
Leu Ser

250

cag
Gln
140

tca

Ser

ata

Ile

ttt
Phe

att

Ile

ata
Ile
220

ttt

Phe

att
Ile
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125

tat

Tyr

tce

Ser

acg

Thr

cac

His

ttg
Leu

205

gat

Asp

gta
Val

gat

Asp

gcg
Ala

aaa

Lys

cecg

Pro

aaa
Lys
190

gat

Asp

aca

Thr

ctt

Leu

atg

Met

aaa tat

Lys Tyr

gac gtt
Asp Val
160

tac gat
Tyr Asp
175

cta gct
Leu Ala

tac gaa

Tyr Glu

aga ctt

Arg Leu

aac tca
Asn Ser

240

gac tat
Asp Tyr
255

432

480

528

576

624

672

720

768



gat

Asp

aat

Asn

aac

Asn

gat
Asp
305

aac

Asn

ata

Ile

gat

Asp

acc

Thr

aaa

Lys

cca

Pro

aaa
Lys
290

aag

Lys

ttt
Phe

gaa

Glu

ccc

Pro

gat
Asp
370

tgt

Cys

tca
Ser

275

aag

Lys

aag

Lys

aaa

Lys

gac

Asp

cca
Pro

355

tat

Tyr

aaa
Lys
260

aaa

Lys

ttt
Phe

cca

Pro

aac

Asn

gtt
Val
340

ata

Ile

cta

Leu

aaa

Lys

aga

Arg

aga

Arg

ttt
Phe

aac
Asn

325

caa

Gln

acc

Thr

gta
Val

cta

Leu

cag

Gln

agt

Ser

att
Ile
310

tac

Tyr

ctg

Leu

gat

Asp

tac

Tyr

age

Ser

atc

Ile

tgg
Trp
295

aca

Thr

tte
Phe

tcg

Ser

ggt
Gly

att
Ile
375

ctg

Leu

ctg
Leu

280

gat

Asp

cca

Pro

ttt
Phe

aga

Arg

ttt
Phe
360

gat

Asp

act
Thr
265

gat

Asp

aga

Arg

atg

Met

tta

Leu

cct
Pro

345

gtc
Val

tce

Ser

att tcc
Ile Ser

cca gca

Pro Ala

att att

Ile Tle

aaa att
Lys Ile
315

gag gaa
Glu Glu
330

ttg gca
Leu Ala

aaa cca

Lys Pro

att ctt
Ile Leu

aaa

Lys

aca

Thr

gaa
Glu
300

ctt

Leu

att
Ile

aaa

Lys

aaa

Lys

tgt
Cys
380
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ttg

Leu

tat
Tyr
285

ttt
Phe

aac

Asn

atc

Ile

aat

Asn

tca
Ser

365

cag

Gln

aac
Asn

270

gca

Ala

tat

Tyr

aaa

Lys

aaa

Lys

tta
Leu

350

tac

Tyr

gct
Ala

aag gtg
Lys Val

ttt gag
Phe Glu

ttg aag

Leu Lys

gat aca
Asp Thr
320

caa ttg
Gln Leu
335

ttc gaa
Phe Glu

tat cat

Tyr His

tct age

Ser Ser

816

864

912

960

1008

1056

1104

1152



atg
Met
385

aag

Lys

gat

Asp

gta
Val

ctt

Leu

tat
Tyr
465

acc

Thr

caa

Gln

caa

agt

Ser

agt

Ser

gct
Ala

tgg
Trp

aat
Asn

450

gac

Asp

aat

Asn

acce

Thr

caa

ccg

Pro

ttg

Leu

aag

Lys

aat
Asn

435

aaa

Lys

cag

Gln

cca

Pro

tat

Tyr

caa

gac

Asp

agg

Arg

tce
Ser

420

tce

Ser

agt

Ser

ata

Ile

tac

Tyr

aaa
Lys
500

caa

gtc
Val

cat
His
405

gag
Glu

aat

Asn

agg

Arg

aac

Asn

gtg
Val
485

gag
Glu

cag

aag
Lys
390

tca

Ser

caa

Gln

cct

Pro

tet

Ser

aaa
Lys
470

atg
Met

cat

His

cag

aga

Arg

cta

Leu

aaa

Lys

cat

His

aaa
Lys
455

ttt
Phe

aag

Lys

aaa

Lys

caa

gct
Ala

aca

Thr

cct

Pro

ttg
Leu

440

cct

Pro

tte
Phe

aac

Asn

cat

His

caa

aaa

Lys

cta

Leu

tta
Leu

425

ctg

Leu

cat

His

caa

Gln

tte
Phe

cgg
Arg
505

cac

ctg

Leu

gaa
Glu
410

cct

Pro

atg

Met

tca

Ser

gat

Asp

cga
Arg
490

aat

Asn

gct
Ala
395

aca

Thr

gag
Glu

tat

Tyr

cag

Gln

aac
Asn

475

tta

Leu

tte
Phe

gcg
Ala

tgg

Trp

acg

Thr

atg

Met

tte
Phe
460

ggcC
Gly

tta

Leu

aac

Asn

caa cga cat
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ccg tte
Pro Phe

aaa cac

Lys His

gta ttg
Val Leu
430

gta aac
Val Asn
445

aaa aag

Lys Lys

ctc tca

Leu Ser

cag aaa

Gln Lys

cag caa
Gln Gln
510

caa gca

tgt aaa
Cys Lys
400

tat cag
Tyr Gln
415

agt gat

Ser Asp

tca ata

Ser Ile

caa tta

Gln Leu

gag tcg
Glu Ser
480

caa tta

Gln Leu

495

tat ttc

Tyr Phe

CCC CcCa

1200

1248

1296

1344

1392

1440

1488

1536

1584



Gln

gca

Ala

gta
Val
545

tta

Leu

aaa

Lys

gaa

Glu

tca

Ser

atg
Met
625

atg

Met

Gln

gcg
Ala
530

tcg

Ser

acc

Thr

caa

Gln

aca

Thr

aac
Asn

610

tte

Phe

aat

Asn

Gln
515

cct

Pro

cct

Pro

aaa

Lys

gaa

Glu

tta
Leu

595

cccC

Pro

daaa

Lys

ttt
Phe

Gln

aac

Asn

agt

Ser

aaa

Lys

tca
Ser

580

agt

Ser

cgce

Arg

aat

Asn

g88
Gly

Gln

tac

Tyr

gct
Ala

tac
Tyr
565

att

Ile

gat

Asp

cgc

Arg

cca

Pro

ctt

Leu

Gln

gac

Asp

agt
Ser

550

cac

His

cac

His

gac

Asp

aac

Asn

gga
Gly
630

tga

Gln

cca
Pro

535

tcg

Ser

cca

Pro

gaa

Glu

gat

Asp

act
Thr
615

agt

Ser

Gln His
520

aaa aag

aaa gaa

Lys Glu

gac aaa

Asp Lys

act atg
Thr Met
585

aaa agg
Lys Arg
600

ttt cct

Phe Pro

gge ttce
Gly Phe

Gln Arg

gac tat

Asp Tyr

ata agg
Ile Arg
555

ata aag
Ile Lys
570

tca caa

Ser Gln

aag gaa

Lys Glu

cag gg8g
Gln Gly

cca ttc
Pro Phe
635

His

tat
Tyr
540

aaa

Lys

gce

Ala

atc

Ile

tac

Tyr

cct
Pro

620

g8a
Gly
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Gln Ala
525

aaa att

Lys Ile

gca tat
Ala Tyr

aac cat

Asn His

aat gaa
Asn Glu
590

gat ctt
Asp Leu
605

agg caa

Arg Gln

aat ggc
Asn Gly

Pro Pro

ctt gga
Leu Gly

tta aat
Leu Asn

560

aac gac
Asn Asp
575

gcg tac
Ala Tyr

tce aga

Ser Arg

aat aac

Asn Asn

ttt aaa
Phe Lys
640

1632

1680

1728

1776

1824

1872

1920

1938



<210>
Q1>
212>
213>

<400>

645

60
645
PRT

Saccharomyces cerevisiae

60

Met Ile Leu Ile Ser Gly Tyr Cys

1

Pro Val Leu Ile Ser Ala Ser Lys

20

Arg Leu Asn Lys Asn Leu Lys Val

35 40

Gln Trp Ile Ala Gly Gln Leu Glu

50

55

Ala Ser Glu Asn Met Ser Asp Val

65

70

Tyr Lys Ile Gly Leu Ile Gln Leu

85

Leu

Leu

25

Asp

Gln

Ile

Ser

Leu Val Tyr
10

Cys Asp Leu

Thr Glu Ser

Asn Cys Met
60

Gln Leu Ala
75

Asn Asp Gln
90

150 / 222

Ser Val

Ala Glu
30

Leu Pro

45

Thr Ala

Asn Gln

His Leu

Ile Leu
15

Leu Gln

Lys Tyr

Asp Pro

Ile Tyr

80

Arg Ala
95



Ile

Phe

Gly

Leu

145

Ser

Val

Glu

Thr

Asn

Gly

Met

130

Ser

Val

Asn

Glu

Ile
210

Thr

Lys

115

Trp

Leu

Glu

Val

Ile

195

Leu

Phe

100

Leu

Asp

Asn

Glu

Leu

180

Asp

Asp

Glu

Ala

Lys

Glu

Asp

165

Ser

Val

Lys

Lys

Glu

Val

Thr

150

Ile

Thr

Ser

His

Ile Val

Lys Arg
120

His Gln
135

Ile Arg

Ser Glu

His Ile

Leu Ala

200

Leu Ala
215

Phe Asn Glu
105

Leu Gln Glu

Lys Asp Asp

Asn Lys Ile
155

Leu Leu Arg
170

Asp Val Leu
185

Ala Ala Ile

Ser Leu Ser

Thr

Leu

Gln

140

Ser

Ile

Phe

Ile

Ile
220

161 / 222

Tyr Lys
110

Tyr Val
125

Tyr Ala

Ser Lys

Thr Pro

His Lys
190

Leu Asp
205

Asp Thr

Gly Ser

Asp Phe

Lys Tyr

Asp Val

160

Tyr Asp

175

Leu Ala

Tyr Glu

Arg Leu



Ser

225

Asp

Asp

Asn

Asn

Asp

305

Asn

Ile

Asp

Ile

Ala

Lys

Pro

290

Lys

Phe

Glu

Pro

His

Ser

Cys

Ser

275

Lys

Lys

Lys

Asp

Pro

Phe

Lys

260

Lys

Phe

Pro

Asn

Val
340

Ile

Val

Asn

245

Lys

Arg

Phe

Asn

325

Gln

Thr

Ile

230

Ile

Leu

Gln

Ser

Ile

310

Tyr

Leu

Asp

Ser

Ser

Ile

Trp

295

Thr

Phe

Ser

Gly

Val Leu

Leu Thr
265

Leu Asp

280

Asp Arg

Pro Met

Phe Leu

Arg Pro
345

Gln Thr Phe Val Leu

235

Leu Ser Ile Asp Met

250

Ile Ser Lys Leu Asn

270

Pro Ala Thr Tyr Ala

285

Ile Ile Glu Phe Tyr

300

Lys Ile Leu Asn Lys

315

Glu Glu Ile Ile Lys

330

Leu Ala Lys Asn Leu

350

Phe Val Lys Pro Lys Ser Tyr

162 / 222

Asn Ser

240

Asp Tyr
255

Lys Val

Phe Glu

Leu Lys

Asp Thr

320

Gln Leu
335

Phe Glu

Tyr His



355 360 365

Thr Asp Tyr Leu Val Tyr Ile Asp Ser Ile Leu Cys Gln Ala Ser Ser
370 375 380

Met Ser Pro Asp Val Lys Arg Ala Lys Leu Ala Ala Pro Phe Cys Lys
385 390 395 400

Lys Ser Leu Arg His Ser Leu Thr Leu Glu Thr Trp Lys His Tyr Gln
405 410 415

Asp Ala Lys Ser Glu Gln Lys Pro Leu Pro Glu Thr Val Leu Ser Asp
420 425 430

Val Trp Asn Ser Asn Pro His Leu Leu Met Tyr Met Val Asn Ser Ile
435 440 445

Leu Asn Lys Ser Arg Ser Lys Pro His Ser Gln Phe Lys Lys Gln Leu
450 455 460

Tyr Asp Gln Ile Asn Lys Phe Phe Gln Asp Asn Gly Leu Ser Glu Ser
465 470 475 480

Thr Asn Pro Tyr Val Met Lys Asn Phe Arg Leu Leu Gln Lys Gln Leu

485 490 495
163 / 222



Gln

Gln

Ala

Val

545

Leu

Lys

Glu

Ser

Thr

Gln

Ala

530

Ser

Thr

Gln

Thr

Asn

610

Tyr

Gln
515

Pro

Pro

Lys

Glu

Leu

595

Pro

Lys

500

Gln

Asn

Ser

Lys

Ser

580

Ser

Arg

Glu

Gln

Tyr

Ala

Tyr

565

Ile

Asp

Arg

His

Gln

Asp

Ser

550

His

His

Asp

Asn

Lys

Gln

Pro

535

Ser

Pro

Glu

Asp

Thr
615

His

Gln

520

Lys

Lys

Asp

Thr

Lys

600

Phe

Arg

505

His

Lys

Glu

Lys

Met

585

Arg

Pro

Asn Phe Asn Gln Gln
510

Gln Arg His Gln Ala
525

Asp Tyr Tyr Lys Ile
540

Ile Arg Lys Ala Tyr
555

Ile Lys Ala Asn His
570

Ser Gln Ile Asn Glu
590

Lys Glu Tyr Asp Leu
605

Gln Gly Pro Arg Gln
620

164 / 222

Tyr Phe

Pro Pro

Leu Gly

Leu Asn

560

Asn Asp

575

Ala Tyr

Ser Arg

Asn Asn



Met Phe Lys Asn Pro Gly Ser Gly Phe Pro Phe Gly Asn Gly Phe Lys

625

Met Asn Phe Gly Leu

210>
Q21
212>
213>

220>
221>
222>

<400>
atg cga
Met Arg
1

ggg tect
Gly Ser

aag gcc

Lys Ala

cca gag

61
2646
DNA

645

630

Saccharomyces cerevisiae

CDS

(1).. (2646)

61
aac gtt
Asn Val

tta gca
Leu Ala
20

att gtg

Ile Val

35

gca aaa

tta

Leu

gce

Ala

gtt
Val

cgg

agg

Arg

gtt
Val

tet

Ser

aag

ctt

Leu

tta

Leu

cecg

Pro

gag

tta

Leu

ggt
Gly

caa
Gln
40

ata

ttt
Phe

gtt
Val
25

gce

Ala

tet

635

tta aca gct
Leu Thr Ala
10

gat tac ggt
Asp Tyr Gly

cca tta gaa

Pro Leu Glu

ggt ctt tcg
155 / 222

ttt
Phe

cag

Gln

ctt
Leu

45

ata

gtt
Val

caa
Gln
30

gtg
Val

aaa

gct
Ala
15

aat

Asn

cte

Leu

aga

640

ata

Ile

atc

Ile

aca

Thr

tta

48

96

144

192



Pro

cca
Pro

65

tce

Ser

cat

His

act

Thr

aga

Arg

gag
Glu
145

ctg

Leu

agt

Ser

Glu
50

ggt
Gly

gct
Ala

ttg

Leu

ttg

Leu

agt
Ser

130

tta

Leu

ttg

Leu

ttt
Phe

Ala

tat

gtt
Val

aaa

Lys

tat
Tyr
115

acc

Thr

gtg
Val

aag

Lys

aca

Thr

gga
Gly

ggc
Gly

ccg
Pro

100

tca

Ser

ata

Ile

gca

Ala

Asp

att

Ile

Arg

aag

agt
Ser

85

cta

Leu

aaa

Lys

gce

Ala

atg
Met

aga
Arg
165

cct

Pro

gat
Asp
70

tta

Leu

ctt

Leu

caa

Gln

ttt
Phe

aat
Asn

150

gat

Asp

gac

Asp

Glu
55

gat

Asp

gca

Ala

g88
Gly

cac

His

tta
Leu

135

gtc
Val

gca

Ala

ttt
Phe

Ile

ceg

Pro

aca

Thr

aaa

Lys

cce
Pro

120

gtt
Val

caa

Gln

aga

Arg

ttt
Phe

Ser

aat

Asn

agg

tca
Ser

105

ggt
Gly

gat

Asp

gag
Glu

act

Thr

gac

Asp

Gly Leu

ggg att
Gly Ile
75

ttt ccc
Phe Pro
90

cta gaa

Leu Glu

tta gaa
Leu Glu

aat gtg
Asn Val

att gcc
Ile Ala
155

gag gac
Glu Asp
170

caa cat

Gln His

Ser

60

gaa

Glu

caa

Gln

gat

Asp

atg
Met

gaa
Glu
140

aat

Asn

ttt
Phe

caa

Gln
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Ile

aga

Arg

aac

Asn

gaa

Glu

gta
Val
125

tat

Tyr

aga

Arg

gta
Val

agg

Arg

atc

Ile

aca

Thr

acc
Thr
110

tca

Ser

cca

Pro

gce

Ala

aac

Asn

aaa

Lys

Arg Leu

tac ggt
Tyr Gly
80

ttg ttg
Leu Leu

95

act gta
Thr Val

aca aat

Thr Asn

ttg gaa
Leu Glu

aat tca
Asn Ser

160

aag atg
Lys Met
175

gca ctt
Ala Leu

240

288

336

384

432

480

528

576



tta

Leu

agt

Ser

ttt
Phe
225

ggt
Gly

act

Thr

cta

Leu

aag

aat
Asn

305

gat

Asp

gaa
Glu
210

cca

Pro

tect

Ser

cag

Gln

ggt
Gly

ttt
Phe
290

ccc

Pro

gce
Ala
195

g88
Gly

cca

Pro

att

Ile

cccC

Pro

ggt
Gly
275

ttg

Leu

aag

180

agt

Ser

atg
Met

ggt
Gly

aag

Lys

gtt
Val
260

gca

Ala

gaa

Glu

gee

Ala

tca

Ser

tet

Ser

gaa

Glu

gce
Ala
245

aca

Thr

aag

Lys

aca

Thr

tta

Leu

ata

Ile

gtt
Val

cag
Gln
230

tca

Ser

ata

Ile

ttt
Phe

cac

His

gca
Ala
310

acc

Thr

gca
Ala
215

cag

Gln

atg
Met

gaa

Glu

aca

Thr

cca
Pro

295

aaa

aca
Thr
200

gtt
Val

cat

His

tte

Phe

ttt
Phe

atg
Met
280

gce

Ala

atc

Ile

185

gga
Gly

aac

Asn

tat

Tyr

tet

Ser

gaa
Glu
265

gat

Asp

ata

Ile

aac

Asn

atc gaa

Ile Glu

ttt gta
Phe Val

atc gta
Ile Val
235

ata ttg
Ile Leu
250

gga tat
Gly Tyr

att ggc
Ile Gly

aga act

Arg Thr

caa gca
Gln Ala
315

gag aca
Glu Thr
205

tta aag
Leu Lys
220

tat gac

Tyr Asp

cag ccg

Gln Pro

ggg tat
Gly Tyr

agt ttg
Ser Leu

285

gat gaa
Asp Glu
300

gca gag
Ala Glu
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190

tat

Tyr

cag

Gln

atg
Met

gag
Glu

aat
Asn

270

ata

Ile

ttg

Leu

aag

ctg gtt
Leu Val

cge caa

Arg Gln

ggg agc
Gly Ser
240

gac act
Asp Thr
255

cca cat

Pro His

gag aat
Glu Asn

cac gct

His Ala

gca aag
Ala Lys
320

624

672

720

768

816

864

912

960



tta

Leu

atc

Ile

gaa

Glu

gct
Ala

aat
Asn

385

gat

Asp

aat

Asn

tta

Leu

att
Ile

aac

Asn

ttt
Phe

gtt
Val
370

g88
Gly

caa

Gln

gct
Ala

tet

Ser

tta

Leu

gat

Asp

att
Ile
355

aca

Thr

gtc
Val

tta

Leu

gat

Asp

aat
Asn

435

age

Ser

att
Ile
340

gca

Ala

aaa

Lys

att
Ile

atc

Ile

gaa
Glu
420

tcg

Ser

gce
Ala
325

gat

Asp

gac

Asp

caa

Gln

ttg

Leu

aaa
Lys
405

tca

Ser

ttt
Phe

aat

Asn

tte

Phe

tcg

Ser

tte

Phe

gcg
Ala
390

cte

Leu

gct
Ala

aag

Lys

tet

Ser

cgt

Arg

tta

Leu

ggt
Gly
375

gga
Gly

gta
Val

gtg
Val

acc

Thr

gag
Glu

act

Thr

ttg
Leu

360

g8C
Gly

ggc
Gly

tce

Ser

aat

Asn

aag
Lys
440

gca

Ala

tet

Ser

345

gac

Asp

tat

Tyr

tet

Ser

gaa

Glu

ggt
Gly
425

cecg

Pro

agt
Ser

330

ata

Ile

att

Ile

gga
Gly

tce

Ser

gaa
Glu
410

gtt

Val

tta

Leu

att
Ile

act

Thr

gtc
Val

aca

Thr

cga
Arg
395

aaa

Lys

gtt
Val

aat

Asn

aac

Asn

aga

Arg

aaa

Lys

aat
Asn

380

att

Ile

gtg
Val

atg
Met

gtt
Val
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ata gaa

Ile Glu

cag gaa
Gln Glu
350

cce ata
Pro Ile
365

tta cct

Leu Pro

ccc att

Pro Ile

ttg aga

Leu Arg

aga ggg
Arg Gly
430

gtt gac
Val Asp
445

tca ctg
Ser Leu

335

ttc gaa
Phe Glu

aat gac

Asn Asp

gag ata
Glu Ile

gtg cag
Val Gln
400

aat gtc
Asn Val
415

atc aag

Ile Lys

cgt tet

Arg Ser

1008

1056

1104

1152

1200

1248

1296

1344



gta
Val

gtg
Val
465

aac

Asn

aat

Asn

aat

Asn

act

Thr

tge
Cys
545

aac

Asn

agg

aat
Asn

450

tte

Phe

acg

Thr

ggt
Gly

tca

Ser

tte
Phe
530

att
Ile

aaa

Lys

ctt

act

Thr

acg

Thr

act

Thr

aaa

Lys

tat
Tyr
515

gac

Asp

tgt

Cys

ggc
Gly

tct

tat

Tyr

cgce

Arg

gat

Asp

ttg
Leu

500

tce

Ser

ttg

Leu

cag

Gln

agce

Ser

cct

tca

Ser

gga
Gly

tcg
Ser

485

tte

Phe

tet

Ser

tce

Ser

age

Ser

cgt
Arg
565

tca

tte

Phe

agt
Ser

470

att

Ile

gaa

Glu

gat

Asp

agt

Ser

gaa
Glu
550

ttg

Leu

gaa

aaa
Lys
455

gct

Ala

cct

Pro

act

Thr

aag

Lys

gat
Asp
535

aat

Asn

gct
Ala

cgt

tta

Leu

tat

Tyr

aat

Asn

atc

Ile

tge
Cys
520

aga

Arg

gac

Asp

ttt
Phe

tcg

tca

Ser

cca

Pro

aat

Asn

aca
Thr
505

tcg

Ser

tta

Leu

ata

Ile

act

Thr

cgt

aac gaa

Asn Glu

aac aaa
Asn Lys
475

ttt acc
Phe Thr
490

gtt aat
Val Asn

tca gga
Ser Gly

tte tet
Phe Ser

ggt aac
Gly Asn
555

tct gag
Ser Glu

570

ttg cat

tct

Ser

460

aca

Thr

att
Ile

tca

Ser

gtt
Val

att
Ile
540

tce

Ser

gat

Asp

gag
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gaa

Glu

tct

Ser

gac

Asp

gga
Gly

gcg
Ala
525

caa

Gln

aag

Lys

gtt
Val

cat

ctg

Leu

att

Ile

tta

Leu

gct
Ala
510

tat

Tyr

gag
Glu

caa

Gln

gag
Glu

atc

tat gat

Tyr Asp

ttg aca
Leu Thr
480

ttt gag
Phe Glu
495

ata aag

Ile Lys

aac att

Asn Ile

gtt aac
Val Asn

att aag
Ile Lys
560

atc aaa
Ile Lys

575

aag ttg

1392

1440

1488

1536

1584

1632

1680

1728

1776



Arg

cte

Leu

gtt
Val

gaa
Glu
625

atg
Met

gac

Asp

aag

Lys

caa

Gln

ata

Ile

Leu

gat

Asp

ctt
Leu

610

gtt
Val

gtt
Val

cct

Pro

aaa

Lys

caa
Gln
690

gaa

Glu

Ser

aaa

595

gaa

Glu

atg
Met

aaa

Lys

gag
Glu

ata
Ile
675

ttt

Phe

acc

Thr

Pro

580

cag

Gln

agt

Ser

caa

Gln

gta
Val

gat
Asp
660

gaa

Glu

aaa

Lys

cat

His

Ser

gat

Asp

aac

Asn

aat

Asn

tat
Tyr
645

ata

Ile

ctt

Leu

gga
Gly

aag

Lys

Glu

aag

ttg

Leu

gga
Gly
630

ttg

Leu

gtt
Val

tac

Tyr

atg
Met

aat

Asn

Arg

gaa

Glu

tat
Tyr
615

cca

Pro

gat

Asp

age

Ser

atg
Met

ctt

Leu

695

acc

Thr

Ser

aga
Arg
600

gat

Asp

aaa

Lys

tgg

Trp

aga

Arg

gat
Asp
680

gaa

Glu

gtt
Val

Arg
585

ttt
Phe

gct
Ala

tce

Ser

cte

Leu

att
Ile
665

tet

Ser

gaa

Glu

gaa

Glu

Leu His

caa ttc

Gln Phe

aga aac

Arg Asn

caa gta
Gln Val
635

gaa gat
Glu Asp
650

aga gaa

Arg Glu

gca aag

Ala Lys

ggc cat
Gly His

gaa ttt

Glu Phe

Glu

caa

Gln

ctg
Leu

620

gaa

Glu

gca

Ala

att
Ile

gaa

Glu

aag
Lys
700

ttg

Leu
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His Ile
590

gaa aat
Glu Asn
605

cta atg
Leu Met

gag tta
Glu Leu

tce ttt
Ser Phe

gga ata
Gly Ile
670

cct ttg
Pro Leu

685

tta ctt

Leu Leu

agt caa

Ser Gln

Lys Leu

tta aac

Leu Asn

gat gat

Asp Asp

tcg gag
Ser Glu
640

gat act
Asp Thr
655

tta aaa

Leu Lys

aac tct

Asn Ser

cag gct
Gln Ala

ttt gaa

Phe Glu

1824

1872

1920

1968

2016

2064

2112

2160



705

acc

Thr

att
Ile

acc

Thr

gca

Ala

aaa
Lys
785

tta

Leu

cat

His

aga

Arg

gag
Glu

aag

Lys

tta

Leu

aaa
Lys
770

tta

Leu

ata

Ile

tta

Leu

aag

ttt
Phe

caa

Gln

acc
Thr
755

aac

Asn

caa

Gln

adaaa

Lys

aga

ctt
Leu

835

gcg
Ala

cca
Pro

740

tet

Ser

cta

Leu

ttt
Phe

agc

Ser

aac
Asn

820

gaa

Glu

gat
Asp
725

gcg
Ala

ttt
Phe

ttt
Phe

gat

Asp

ggt
Gly
805

tte

Phe

cag

Gln

710

acc

Thr

tat

Tyr

aaa

Lys

g8¢C
Gly

atg
Met
790

gat

Asp

cge

Arg

gaa

Glu

ata

Ile

gtg
Val

aat

Asn

gaa
Glu
775

tat

Tyr

gaa

Glu

cta

Leu

aaa

gat

Asp

tcg

Ser

tce
Ser

760

gac

Asp

cgt

Arg

agt

Ser

caa

Gln

agce
Ser

840

aat

Asn

aag
Lys
745

att

Ile

ctt

Leu

acg

Thr

cgce

Arg

aag

825

aga

Arg

715

gtt aga
Val Arg
730

gcg tta
Ala Leu

age gaa

Ser Glu

cgt gaa
Arg Glu

aaa cta
Lys Leu
795

tta aat

Leu Asn

810

aga aag

Arg Lys

aac aac

Asn Asn

gaa

Glu

tet

Ser

ata

Ile

cat
His
780

gag
Glu

gaa

Glu

gag
Glu

aat

Asn
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gaa

Glu

aca

Thr

gag
Glu
765

tta

Leu

gaa

Glu

ata

Ile

gaa

Glu

gaa
Glu
845

ttt
Phe

tgg
Trp
750

aag

Lys

ttt
Phe

aaa

Lys

aag

Lys

aag

830

aca

Thr

720

aaa aag
Lys Lys
735

gag gaa
Glu Glu

ttc ctg
Phe Leu

gaa atc

Glu Ile

ctg cgt
Leu Arg
800

aag tta
Lys Leu
815

ttg aaa

Leu Lys

gaa tcg
Glu Ser

2208

2256

2304

2352

2400

2448

2496

2544



aca gta
Thr Val
850

acc acc

Thr Thr

865

tta tag

Leu

<210>
211>
212>
213>
<400>
Met Arg

1

Gly Ser

Lys Ala

Pro Glu

atc aac tcg gct gac gat
Ile Asn Ser Ala Asp Asp
855

gag tcg aat cca agt tct
Glu Ser Asn Pro Ser Ser

870

62
881
PRT

Saccharomyces cerevisiae

62

Asn Val Leu Arg Leu Leu
5

Leu Ala Ala Val Leu Gly
20

Ile Val Val Ser Pro Gln
35 40

Ala Lys Arg Lys Glu Ile

aaa act act att gtc aat gac aag
Lys Thr Thr Ile Val Asn Asp Lys
860

gag gaa gac att ttg cat gat gaa
Glu Glu Asp Ile Leu His Asp Glu
875 880

Phe Leu Thr Ala Phe Val Ala Ile
10 15

Val Asp Tyr Gly Gln Gln Asn Ile
25 30

Ala Pro Leu Glu Leu Val Leu Thr
45

Ser Gly Leu Ser Ile Lys Arg Leu
162 / 222

2592

2640

2646



Pro

65

Ser

His

Thr

Arg

Glu
145

Leu

Ser

50

Gly

Ala

Leu

Leu

Ser

130

Leu

Leu

Phe

Tyr

Val

Lys

Tyr

115

Thr

Val

Thr

Gly

Gly

Pro

100

Ser

Ile

Ala

Asp

Ile
180

Lys

Ser

85

Leu

Lys

Ala

Met

Arg

165

Pro

Asp

70

Leu

Leu

Gln

Phe

Asn

150

Asp

Asp

55

Asp Pro

Ala Thr

Gly Lys

His Pro

120

Leu Val

135

Val Gln

Ala Arg

Phe Phe

Asn Gly Ile

Arg Phe Pro

60

75

90

Glu Arg Ile

Tyr Gly
80

Gln Asn Thr Leu Leu

95

Ser Leu Glu Asp Glu Thr Thr Val

105

110

Gly Leu Glu Met Val Ser Thr Asn

Asp Asn Val

Glu Ile Ala

Thr Glu Asp

Asp Gln His

185

140

155

170

163 / 222

125

Glu Tyr Pro

Gln Arg Lys

190

Leu Glu

Asn Arg Ala Asn Ser

160

Phe Val Asn Lys Met

175

Ala Leu



Leu

Ser

Phe

225

Gly

Thr

Leu

Lys

Asn

305

Asp

Glu
210

Pro

Ser

Gln

Gly

Phe

290

Pro

Ala
195

Gly

Pro

Ile

Pro

Gly

275

Leu

Lys

Ser

Met

Gly

Lys

Val

260

Ala

Glu

Ala

Ser

Ser

Glu

Ala

245

Thr

Lys

Thr

Leu

Ile

Val

Gln

230

Ser

Ile

Phe

His

Ala
310

Thr Thr Gly Ile Glu Glu Thr Tyr Leu Val

200 205

Ala Val Asn Phe Val Leu Lys
215 220

Gln His Tyr Ile Val Tyr Asp
235

Met Phe Ser Ile Leu Gln Pro
250

Glu Phe Glu Gly Tyr Gly Tyr
265

Thr Met Asp Ile Gly Ser Leu
280 285

Pro Ala Ile Arg Thr Asp Glu
295 300

Lys Ile Asn Gln Ala Ala Glu
315

164 / 222

Gln

Met

Glu

Asn

270

Ile

Leu

Lys

Arg Gln

Gly Ser
240

Asp Thr

255

Pro His

Glu Asn

His Ala

Ala Lys
320



Leu

Ile

Glu

Ala

Asn

385

Asp

Asn

Leu

Ile

Asn

Phe

Val

370

Gly

Gln

Ala

Ser

Leu

Asp

Ile

355

Thr

Val

Leu

Asp

Asn

435

Ser

Ile

340

Ala

Lys

Ile

Ile

Glu

420

Ser

Ala
325

Asp

Asp

Gln

Leu

Lys

405

Ser

Phe

Asn

Phe

Ser

Phe

Ala

390

Leu

Ala

Lys

Ser

Arg

Leu

Gly

375

Gly

Val

Val

Thr

Glu

Thr

Leu

360

Gly

Gly

Ser

Asn

Lys
440

Ala Ser Ile Asn Ile

330

Ser Ile Thr Arg Gln

345

Asp Ile Val Lys Pro

365

Tyr Gly Thr Asn Leu

380

Ser Ser Arg Ile Pro

395

Glu Glu Lys Val Leu

410

Gly Val Val Met Arg

425

Glu

Glu

350

Ile

Pro

Ile

Arg

Gly
430

Pro Leu Asn Val Val Asp

165 / 222

445

Ser Leu

335

Phe Glu

Asn Asp

Glu Ile

Val Gln
400

Asn Val
415

Ile Lys

Arg Ser



Val

Val

465

Asn

Asn

Asn

Thr

Cys

545

Asn

Arg

Asn

450

Phe

Thr

Gly

Ser

Phe

530

Ile

Lys

Leu

Thr

Thr

Thr

Lys

Tyr

515

Asp

Cys

Gly

Ser

Leu

500

Ser

Leu

Gln

Ser

Pro

Ser

Gly

Ser

485

Phe

Ser

Ser

Ser

Arg

565

Ser

Phe

Ser

470

Ile

Glu

Asp

Ser

Glu

550

Leu

Glu

Lys Leu
455

Ala Tyr

Pro Asn

Thr Ile

Lys Cys
520

Asp Arg

535

Asn Asp

Ala Phe

Arg Ser

Ser

Pro

Asn

Thr

505

Ser

Leu

Ile

Thr

Arg

Asn Glu Ser Glu Leu
460

Asn Lys Thr Ser Ile
475

Phe Thr Ile Asp Leu
490

Val Asn Ser Gly Ala
510

Ser Gly Val Ala Tyr
525

Phe Ser Ile Gln Glu
540

Gly Asn Ser Lys Gln
555

Ser Glu Asp Val Glu
570

Leu His Glu His Ile
166 / 222

Tyr Asp

Leu Thr
480

Phe Glu
495

Ile Lys

Asn Ile

Val Asn

Ile Lys
560

Ile Lys
575

Lys Leu



Leu

Val

Glu

625

Met

Asp

Lys

Gln

Ile
705

Asp

Leu

610

Val

Val

Pro

Lys

Gln

690

Glu

Lys

595

Glu

Met

Lys

Glu

Ile

675

Phe

Thr

580

Gln

Ser

Gln

Val

Asp

660

Glu

His

Asp

Asn

Asn

Tyr

645

Ile

Leu

Gly

Lys

Leu

Gly

630

Leu

Val

Tyr

Met

Asn

710

Glu

Tyr

615

Pro

Asp

Ser

Met

Leu

695

Thr

Arg

600

Asp

Lys

Trp

Arg

Asp

680

Glu

Val

585 590

Phe Gln Phe Gln Glu Asn Leu Asn
605

Ala Arg Asn Leu Leu Met Asp Asp
620

Ser Gln Val Glu Glu Leu Ser Glu
635 640

Leu Glu Asp Ala Ser Phe Asp Thr
650 655

Ile Arg Glu Ile Gly Ile Leu Lys
665 670

Ser Ala Lys Glu Pro Leu Asn Ser
685

Glu Gly His Lys Leu Leu Gln Ala
700

Glu Glu Phe Leu Ser Gln Phe Glu

715 720
167 / 222



Thr

Ile

Thr

Ala

Lys

785

Leu

His

Arg

Glu

Lys

Leu

Lys

770

Leu

Ile

Leu

Lys

Phe

Gln

Thr

755

Asn

Gln

Lys

Arg

Leu

835

Ala

Pro

740

Ser

Leu

Phe

Ser

Asn

820

Glu

Asp

725

Ala

Phe

Phe

Asp

Gly

805

Phe

Gln

Thr

Tyr

Lys

Gly

Met

790

Asp

Arg

Glu

Ile Asp Asn Val Arg Glu
730

Val Ser Lys Ala Leu Ser
745

Asn Ser Ile Ser Glu Ile
760

Glu Asp Leu Arg Glu His
775 780

Tyr Arg Thr Lys Leu Glu
795

Glu Ser Arg Leu Asn Glu
810

Leu Gln Lys Arg Lys Glu
825

Lys Ser Arg Asn Asn Asn
840

168 / 222

Glu

Thr

Glu

765

Leu

Glu

Ile

Glu

Glu
845

Phe

Trp

750

Lys

Phe

Lys

Lys

Lys

830

Thr

Lys Lys
735

Glu Glu

Phe Leu

Glu Tle

Leu Arg
800

Lys Leu
815

Leu Lys

Glu Ser



Thr Val Ile Asn Ser Ala Asp Asp Lys Thr Thr Ile Val Asn Asp Lys

850

855 860

Thr Thr Glu Ser Asn Pro Ser Ser Glu Glu Asp Ile Leu His Asp Glu

865

Leu

210>
Q1>
212>
213>

220>
221>
222>

<400>

870 875 880

63
834
DNA

Saccharomyces cerevisiae

CDS
(1)..(834)

63

atg aaa ttg cac ggc ttt tta ttt tcc gta tta tca aca tgec gtc gte

Met Lys Leu His Gly Phe Leu Phe Ser Val Leu Ser Thr Cys Val Val

1

5 10 15

att tta cca gcg ttg gee tac agt gaa get gtc acg atg gtc aag tcg

Ile Leu Pro Ala Leu Ala Tyr Ser Glu Ala Val Thr Met Val Lys Ser

20 25 30

att gag cag tac ttc gat atc tgc aat agg aat gat tct tac aca atg

169 / 222

48

96

144



Ile

ata

Ile

gta
Val
65

gat

Asp

act

Thr

cct

Pro

aaa

Lys

cct
Pro

145

agg

Arg

Glu

aaa

50

tac

Tyr

acc

Thr

tta

Leu

cgt

Arg

ttt
Phe
130

aag

Lys

aac

Asn

Gln
35

tac

Tyr

gaa

Glu

cca

Pro

tgt

Cys

act
Thr
115

cat

His

tac

Tyr

cta

Leu

gag
Glu

att
Ile

acc
Thr
100

aag

Lys

gaa

Glu

caa

Gln

aag

Lys

Phe

act

Thr

ctt

Leu

aac
Asn

85

gac

Asp

ccc

Pro

aga

Arg

ctg

Leu

agt

Ser

tet

Ser

ggt
Gly
70

tte
Phe

ttg

Leu

tta

Leu

cta

Leu

gat
Asp
150

tta

Leu

Ile

tgg
Trp
55

gag
Glu

ctt

Leu

cct

Pro

gtt
Val

tgg
Trp
135

acg

Thr

agce

Ser

cta

Leu

gaa

Glu

gga
Gly

ctt
Leu

120

caa

Gln

tct

Ser

aac

Asn

Asn

caa

Gln

tac

Tyr

gtt
Val

ttt
Phe
105

cecg

Pro

aga

Arg

agg

Arg

ttt
Phe

Arg Asn

cat tgt

His Cys

gce aaa

Ala Lys

aac tgt
Asn Cys
90

cca ata

Pro Ile

aag ctc

Lys Leu

atc aag

Ile Lys

gtt gtt
Val Val
155

atc gat
Ile Asp

Asp

aaa

60

aaa

Lys

gaa

Glu

att
Ile

gat

Asp

acg
Thr
140

cgt

Arg

act

Thr

170 / 222

Ser

45

act

Thr

gct
Ala

tte
Phe

gaa

Glu

tgg
Trp
125

tgg

Trp

ttt
Phe

gta
Val

Tyr

ctg

Leu

aat

Asn

tte
Phe

ctg
Leu

110

tcg

Ser

tte

Phe

gaa

Glu

aga

Arg

Thr

gee

Ala

aaa

Lys

g88
Gly
95

gte
Val

tet

Ser

aac

Asn

g88
Gly

agt

Ser

Met

cca

Pro

gat
Asp
80

cca

Pro

aaa

atg
Met

aat

Asn

agt
Ser

160

aaa

Lys

192

240

288

336

384

432

480

528



gat

Asp

tge

Cys

gaa

Glu

ctg
Leu

225

gat

Asp

caa

Gln

agt

Ser

aca

Thr

aat

Asn

tac
Tyr
210

gaa

Glu

gac

Asp

ttg

Leu

cat

His

gaa

Glu

gaa
Glu
195

tac

Tyr

aag

Lys

ttg

Leu

age

Ser

gac

275

210> 64
211> 277

gaa
Glu
180

gaa

Glu

tet

Ser

gaa

Glu

agt

Ser

cta
Leu

260

gag
Glu

165

aga

Arg

tta

Leu

gat

Asp

agg

Arg

aaa
Lys
245

tta

Leu

ctt

Leu

tte
Phe

cgt

Arg

act

Thr

cga
Arg
230

gaa

Glu

tca

Ser

tga

ata

Ile

tet

Ser

tta
Leu

215

aga

Arg

gtt
Val

cac

His

gaa

Glu

caa
Gln
200

tet

Ser

cta

Leu

aaa

Lys

ata

Ile

cat
His
185

cag

Gln

aaa

Lys

gaa

Glu

gaa

Glu

gaa
Glu
265

170

att
Ile

ctt

Leu

tta

Leu

gct
Ala

aaa
Lys
250

gac

Asp

tte
Phe

ctg

Leu

tac

Tyr

tta

Leu

235

ctg

Leu

cag

Gln

gat

Asp

tgt

Cys

ggt
Gly
220

att

Ile

aaa

Lys

tta

Leu

171 / 222

gat tct
Asp Ser
190

aaa gct
Lys Ala
205

gac gtg
Asp Val

aag caa

Lys Gln

atc att

Ile Tle

gaa gat
Glu Asp
270

175

agg

Arg

ggt
Gly

aat

Asn

aat

Asn

cgt
Arg
255

acc

Thr

aat

Asn

aaa

Lys

288
Gly

g8a
Gly
240

cta

Leu

agt

Ser

576

624

672

720

768

816

834



212> PRT

<213> Saccharomyces cerevisiae

<400> 64

Met
1

Ile

Ile

Ile

Val

65

Asp

Thr

Lys

Leu

Glu

Lys

50

Tyr

Thr

Leu

Leu

Pro

Gln

35

Tyr

Glu

Pro

Cys

His

Ala

20

Tyr

Tyr

Glu

Ile

Thr
100

Gly

Leu

Phe

Thr

Leu

Asn

85

Asp

Phe

Ala

Asp

Ser

Gly

70

Phe

Leu

Leu

Tyr

Ile

Trp

55

Glu

Leu

Pro

Phe

Ser

Cys

40

Cys

Leu

Glu

Gly

Ser

Glu
25

Asn

Gln

Tyr

Val

Phe
105

Val Leu
10

Ala Val

Arg Asn

His Cys

Ala Lys
75

Asn Cys
90

Pro Ile

Ser

Thr

Asp

Lys

60

Lys

Glu

Ile

172 / 222

Thr

Met

Ser

45

Thr

Ala

Phe

Glu

Cys

Val

30

Tyr

Leu

Asn

Phe

Leu

110

Val
15

Lys

Thr

Ala

Lys

Gly

95

Val

Val

Ser

Met

Pro

Asp

80

Pro

Lys



Pro

Pro

145

Arg

Asp

Cys

Glu

Leu

225

Asp

Arg

Phe

130

Lys

Asn

Thr

Asn

Tyr

210

Glu

Asp

Thr

115

His

Tyr

Leu

Glu

Glu

195

Tyr

Lys

Leu

Glu

Gln

Lys

Glu

180

Glu

Ser

Glu

Ser

Pro

Leu

Ser

165

Leu

Asp

Arg

Lys

Leu

Leu

Asp

150

Leu

Phe

Arg

Thr

Arg

230

Glu

Val

Trp

135

Thr

Ser

Ile

Ser

Leu

215

Arg

Val

Leu

120

Gln

Ser

Asn

Glu

Gln

200

Ser

Leu

Lys

Pro

Arg

Arg

Phe

His

185

Gln

Lys

Glu

Glu

Lys Leu Asp

Ile Lys Thr
140

Val Val Arg
155

Ile Asp Thr
170

Ile Phe Asp

Leu Leu Cys

Leu Tyr Gly
220

Ala Leu Ile
235

Lys Leu Lys
173 / 222

Trp Ser
125

Trp Phe

Phe Glu

Val Arg

Asp Ser

190

Lys Ala

205

Asp Val

Lys Gln

Ile Tle

Ser Met

Asn Asn

Gly Ser
160

Ser Lys
175

Arg Asn

Gly Lys

Asn Gly

Asn Gly

240

Arg Leu



245

250

255

Gln Leu Ser Leu Leu Ser His Ile Glu Asp Gln Leu Glu Asp Thr Ser

260

Ser His Asp Glu Leu

<210>
Q211>
212>
213>

220>
221>
222>

<400>
atg aac
Met Asn
1

cta tca

Leu Ser

aat gaa

Asn Glu

275

65
888
DNA

Saccharomyces cerevisiae

CDS

(1).. (888)

65

ggt
Gly

tat

Tyr

ata
Ile
35

tac

Tyr

gct
Ala
20

agt

Ser

tgg

Trp

ttt
Phe

acg

Thr

aaa

Lys

acc

Thr

aaa

cct

Pro

acc

Thr

tat

Tyr

gcg
Ala

att
Ile

ggc
Gly
40

265

ttg

Leu

gaa
Glu
25

cca

Pro

gtt gtc ctg
Val Val Leu
10

aca gaa att

Thr Glu Ile

gat atg aac
Asp Met Asn

174 / 222

gga
Gly

tte
Phe

tte
Phe
45

270

ttg

Leu

caa
Gln
30

tac

gta tct 48
Val Ser
15

tta caa 96

Leu Gln

aag ttc 144
Lys Phe



ttg

Leu

aac
Asn

65

tac

Tyr

aac

Asn

cca

Pro

cct

Pro

g88
Gly
145

att
Ile

aag
Lys
50

tta

Leu

cgt

Arg

agc

Ser

aac

Asn

aag
Lys
130

cag

Gln

gaa

Glu

tta

Leu

aga

Arg

daaa

Lys

tct

Ser

tat
Tyr
115

act

Thr

tat

Tyr

aac

Asn

cct

Pro

aag

Lys

ttg

Leu

aat
Asn

100

gat

Asp

tgg
Trp

atc

Ile

tte
Phe

aaa

Lys

cta

Leu

tat
Tyr
85

cgt

Arg

tte
Phe

tte
Phe

att
Ile

atc
Ile
165

ctg

Leu

tce
Ser

70

gaa

Glu

aag

Lys

cat

His

ctg

Leu

tet
Ser

150

agt

Ser

cag
Gln
5b

aag

Lys

agg

Arg

att

Ile

aag

Lys

ctg
Leu

135

att

Ile

cag

Gln

aat

Asn

aag

Lys

tta

Leu

tat

Tyr

ggt
Gly
120

gce

Ala

att
Ile

tgt

Cys

tet

Ser

tac

Tyr

aac

Asn

gat
Asp
105

ggt
Gly

ttt
Phe

caa

Gln

aaa

Lys

agt aca

Ser Thr

cat ccg
His Pro

75

ctc get
Leu Ala
90

tat tat

Tyr Tyr

ttt tat
Phe Tyr

att tgg
Ile Trp

tat cgt
Tyr Arg
155

caa cag
Gln Gln
170

aag
Lys
60

gat

Asp

act

Thr

cta

Leu

ttt
Phe

ata
Ile
140

tet

Ser

gat

Asp

175 / 222

gag att
Glu Ile

aag aac

Lys Asn

caa att

Gln Tle

cag aat
Gln Asn
110

tcc aga
Ser Arg
125

gtc gtt

Val Val

caa aga

Gln Arg

gat acc

Asp Thr

aca aaa

Thr Lys

cct aaa
Pro Lys
80

ctt tca

Leu Ser

95

gge ttt
Gly Phe

atg aag

Met Lys

aat att

Asn Ile

tca aga
Ser Arg
160

aat gga
Asn Gly
175

192

240

288

336

384

432

480

528



cta

Leu

aaa

Lys

gga
Gly

aag
Lys
225

ttt

Phe

agt

Ser

aag

Lys

aaa

Lys

g8¢C
Gly

agt

Ser

agt
Ser

210

aac

Asn

ggc
Gly

aaa

Lys

ggt
Gly

gtg
Val
290

gta
Val

ttg
Leu

195

gaa

Glu

tgt

Cys

aaa

Lys

aag

Lys

tet
Ser

275

atc

Ile

aaa
Lys
180

Val

aca

Thr

ttg

Leu

tet

Ser

tat
Tyr
260

gca

Ala

tat

Tyr

caa

Gln

gta
Val

cta

Leu

ttt
Phe

gtt
Val
245

gat

Asp

aag

Lys

tca

Ser

cta

Leu

agg

Arg

att
Ile

tgg
Trp
230

ggt
Gly

ggt
Gly

aaa

Lys

cgt

Arg

acg

Thr

ttt
Phe

tcg
Ser

215

aga

Arg

age

Ser

aac

Asn

ggcC
Gly

aaa
Lys
295

ttt
Phe

agc
Ser

200

cca

Pro

ata

Ile

gca

Ala

caa

Gln

caa
Gln
280

tga

aaa
Lys
185

gat

Asp

gat

Asp

cct

Pro

gga
Gly

aca
Thr
265

aag

Lys

caa cat

Gln His

gtc tat

Val Tyr

acc ttg
Thr Leu

gct teg
Ala Ser
235

aaa gaa
Lys Glu
250

aaa aag

Lys Lys

aaa atg

Lys Met

gaa

Glu

gtt
Val

gat
Asp
220

gtt

Val

gaa

Glu

g88
Gly

gaa

Glu

176 / 222

aag gat
Lys Asp
190

gta gag
Val Glu
205

aaa cct

Lys Pro

tgg aac

Trp Asn

ata ata

Ile Tle

aac aaa
Asn Lys
270

ttg cct
Leu Pro

285

gag ggt
Glu Gly

cct gat

Pro Asp

tca gta
Ser Val

atg acg
Met Thr
240

acg gat
Thr Asp
255

gta aaa

Val Lys

aac ggt
Asn Gly

576

624

672

720

768

816

864

888



210>
Q21
212>
213>

<400>

Met

Leu

Asn

Leu

Asn

65

Tyr

Asn

Asn

Ser

Glu

Lys

50

Leu

Arg

Ser

66
295
PRT

Saccharomyces cerevisiae

66

Gly Tyr Trp

Tyr Ala Phe
20

Ile Ser Thr

35

Leu Pro Lys

Arg Lys Leu

Lys Leu Tyr

Ser Asn Arg
100

Lys

Thr

Lys

Leu

Ser

70

Glu

Pro

Thr

Tyr

Gln

55

Lys

Ile

Ala

Ile

Gly

40

Asn

Lys

Leu

Leu Val Val Leu
10

Glu Thr Glu Ile
25

Pro Asp Met Asn

Ser Ser Thr Lys
60

Tyr His Pro Asp
75

Asn Leu Ala Thr
90

Asp Tyr Tyr Leu

105
177 / 222

Gly

Phe

Phe

45

Glu

Lys

Gln

Gln

Leu

Gln
30

Tyr

Ile

Asn

Ile

Asn

110

Val
15

Leu

Lys

Thr

Pro

Leu

95

Gly

Ser

Gln

Phe

Lys

Lys

80

Ser

Phe



Pro

Pro

Gly

145

Ile

Leu

Lys

Gly

Lys
225

Asn

Lys

130

Gln

Glu

Gly

Ser

Ser

210

Asn

Tyr

115

Thr

Tyr

Asn

Val

Leu

195

Glu

Cys

Asp

Trp

Ile

Phe

Lys

180

Val

Thr

Leu

Phe

Phe

Ile

Ile

165

Gln

Val

Leu

Phe

His

Leu

Ser

150

Ser

Leu

Arg

Ile

Trp
230

Lys Gly
120

Leu Ala
135

Ile Tle

Gln Cys

Thr Phe

Phe Ser
200

Ser Pro

215

Arg Ile

Gly Phe Tyr Phe Ser Arg Met Lys

125

Phe Ile Trp Ile Val Val Asn Ile

140

Gln Tyr Arg Ser Gln Arg Ser Arg

155

160

Lys Gln Gln Asp Asp Thr Asn Gly

170

175

Lys Gln His Glu Lys Asp Glu Gly

185

190

Asp Val Tyr Val Val Glu Pro Asp

205

Asp Thr Leu Asp Lys Pro Ser Val

220

Pro Ala Ser Val Trp Asn Met Thr

235

178 / 222

240



Phe Gly Lys

Ser Lys Lys

Lys Gly Ser

245

260

275 280

Lys Val Ile Tyr Ser Arg Lys

290

210>
Q11>
212>
<213>

220>
221>
222>

<400>

295
67
1554
DNA
Saccharomyces cerevisiae

CDS
(1).. (1554)

67

Ser Val Gly Ser Ala Gly Lys Glu Glu Ile Ile Thr Asp

250 255

Tyr Asp Gly Asn Gln Thr Lys Lys Gly Asn Lys Val Lys

265 270

Ala Lys Lys Gly Gln Lys Lys Met Glu Leu Pro Asn Gly

285

atg caa gtg acc aca aga ttt ata tct gcg ata gtc tcg ttt tge ctg
Met Gln Val Thr Thr Arg Phe Ile Ser Ala Ile Val Ser Phe Cys Leu

1

5

10 15

ttt get tet ttec acg ttg gect gaa aac age gca aga gect acg ccg gga

179 / 222

48

96



Phe

tca

Ser

tet

Ser

tet
Ser

65

gag
Glu

gtt
Val

aaa

Lys

acc

Thr

att

Ile

Ala

gat

Asp

cat
His
50

cag

Gln

cat

His

tge

Cys

aat

Asn

gat
Asp
130

tat

Tyr

Ser

tta
Leu

35

ccg

Pro

atc

Ile

aac

Asn

ctg

Leu

ggt
Gly
115

gaa

Glu

tta

Leu

Phe
20

cte

Leu

tta

Leu

tta

Leu

gtc
Val

caa
Gln
100

cgt

Arg

atc

Ile

aat

Asn

Thr

gtt
Val

gtc
Val

cge

Arg

cca
Pro

85

caa

Gln

att

Ile

act

Thr

tce

Ser

Leu

cta

Leu

cte

Leu

cct
Pro

70

gtt
Val

act

Thr

ttt
Phe

cag

Gln

gaa

Glu

Ala

aca

Thr

gte
Val
55

cac

His

gtt
Val

ata

Ile

gat

Asp

tac
Tyr
135

gat

Asp

Glu

gag
Glu
40

gag
Glu

tta

Leu

caa

Gln

aat

Asn

ggt
Gly
120

atg
Met

gaa

Glu

Asn

25

aag

ttt
Phe

gaa

Glu

att
Ile

acc
Thr
105

caa

Gln

att

Ile

atc

Ile

Ser Ala

aaa ttt
Lys Phe

ttt gct
Phe Ala

gag gcc
Glu Ala
75

gat tgt
Asp Cys
90

tac cca

Tyr Pro

gtc tat

Val Tyr

cag cta

Gln Leu

caa cca

Gln Pro

Arg

aaa

cca
Pro

60

gce

Ala

gag
Glu

acc

Thr

cge

Arg

tac
Tyr
140

tac

Tyr

180 / 222

Ala Thr
30

tca tte
Ser Phe
45

tgg tgt
Trp Cys

tct att
Ser Ile

gct aac

Ala Asn

ttg aaa
Leu Lys
110

ggt gtce
Gly Val
125

gag gct
Glu Ala

ttg gaa
Leu Glu

Pro

atc

Ile

ttg

Leu

tta

Leu

agt
Ser

95

atc

Ile

aag

Lys

tect

Ser

aat

Asn

gaa

Glu

cat

His

aag
Lys
80

atg
Met

ttt
Phe

atc

Ile

gtc
Val

gca

Ala

144

192

240

288

336

384

432

480



145

act

Thr

tat

Tyr

ctt

Leu

aca

Thr

tce
Ser

225

acc

Thr

ccg

Pro

act

Thr

tta

Leu

caa

Gln

cta

Leu

gaa
Glu
210

gtt

Val

gac

Asp

ttg

Leu

gat

Asp

cca

Pro

gaa

Glu

gat
Asp
195

cca

Pro

gct
Ala

atc

Ile

gct
Ala

ctt
Leu

275

gta
Val

gte
Val
180

tca

Ser

att

Ile

cta

Leu

gaa

Glu

tac
Tyr
260

tte
Phe

gta
Val
165

gca

Ala

gaa

Glu

ctg

Leu

act

Thr

cct
Pro

245

tte

Phe

acg

Thr

150

ata

Ile

ctg

Leu

gat

Asp

ttt
Phe

cag
Gln
230

gat

Asp

ttt
Phe

cag

Gln

aac

Asn

gac

Asp

aag

Lys

gat
Asp
215

tgg

Trp

cte

Leu

tat

Tyr

tta

Leu

aga

Arg

ctt

Leu

tca
Ser

200

g8a
Gly

tta

Leu

tte

Phe

act

Thr

ggt
Gly
280

ggcC
Gly

gct
Ala
185

tta

Leu

aat

Asn

aaa

Lys

CCC

Pro

tet
Ser

265

aag

155

ttg aca
Leu Thr
170

gag gat
Glu Asp

tca atc

Ser Ile

gta gac
Val Asp

gtg gta
Val Val
235

aag tac
Lys Tyr
250

gag gaa
Glu Glu

gaa aat

Glu Asn

ggcC
Gly

tac

Tyr

cac

His

tct

Ser

220

att

Ile

att

Ile

gaa

Glu

cgt

Arg

181 / 222

ttg

aat

Leu Asn

gtc
Val

ttg
Leu

205

ttg

Leu

tta

Leu

tect

Ser

ttg

Leu

ggc
Gly
285

ttt
Phe
190

cca

Pro

gtc
Val

cct

Pro

agc

Ser

gaa
Glu
270

caa

Gln

160

gaa acg
Glu Thr
175

tta tcc

Leu Ser

aac act

Asn Thr

gga aat
Gly Asn

tac ttt
Tyr Phe
240

aat ttg
Asn Leu

255

gat tac

Asp Tyr

ata aat

Ile Asn

528

576

624

672

720

768

816

864



tte
Phe

aat
Asn

305

aat

Asn

tta

Leu

aaa

Lys

att
Ile

cat
His
385

tac

Tyr

att
Ile
290

atg
Met

ctg

Leu

gaa

Glu

gat

Asp

cca
Pro

370

gac

Asp

gcg
Ala

gca

Ala

aga

Arg

daaa

Lys

aaa

Lys

tac
Tyr
355

aaa

Lys

gac

Asp

aca

Thr

tta

Leu

gaa

Glu

tat

Tyr

cca
Pro

340

cgt

Arg

gaa

Glu

att
Ile

tgg

Trp

aac

Asn

cag

Gln

ggt
Gly
325

caa

Gln

gaa

Glu

caa

Gln

gtt
Val

tgt
Cys
405

tet

Ser

tte
Phe
310

tta

Leu

cca

Pro

ggt
Gly

aag

Lys

cat
His
390

att
Ile

aca
Thr
295

cca

Pro

cca

Pro

cta

Leu

act

Thr

tce
Ser

375

gat

Asp

cat

His

atg
Met

tta

Leu

caa

Gln

gac

Asp

gce
Ala
360

aat

Asn

gat

Asp

agt

Ser

tte
Phe

ttt
Phe

cta

Leu

aga
Arg
345

aag

Lys

gtt
Val

gac

Asp

aaa

Lys

cca cac

Pro His

gct atce
Ala Ile
315

cca gaa
Pro Glu
330

gat atg
Asp Met

cca att

Pro Ile

tat aaa

Tyr Lys

aag gat
Lys Asp
395

agg ttt
Arg Phe
410

cac
His
300

cat

His

gaa

Glu

atc

Ile

gtt
Val

ata
Ile
380

gtc

Val

gcg
Ala

182 / 222

gtt
Val

aat

Asn

gag
Glu

gtt
Val

aag
Lys
365

gtt

Val

ctt

Leu

cct

Pro

aga

Arg

atg
Met

tac

Tyr

cag
Gln
350

tca

Ser

288
Gly

gtc
Val

att
Ile

ttc cta
Phe Leu

atc aat
Ile Asn
320

gcg aaa
Ala Lys
335

ttg gta
Leu Val

gaa gag
Glu Glu

aag aca

Lys Thr

aaa tat
Lys Tyr
400

tac gaa
Tyr Glu
415

912

960

1008

1056

1104

1152

1200

1248



gaa

Glu

ttg

Leu

gtg
Val

aag
Lys
465

ttt

Phe

gat

Asp

gta
Val

att

Ile

atc

Ile

aca
Thr
450

cect

Pro

atc

Ile

aaa

Lys

cat

His

<210>
Q211>

212>
213>

gca

Ala

gce
Ala
435

gga
Gly

att
Ile

aag

Lys

ttg

Leu

gat
Asp
515

68
517
PRT

aat
Asn

420

gaa

Glu

tat

Tyr

atc

Ile

gaa

Glu

cac
His
500

gaa

Glu

gtc
Val

gta
Val

cca

Pro

tte
Phe

tca
Ser

485

cag

Gln

tta

Leu

tta

Leu

gat

Asp

acc

Thr

aat
Asn

470

ggt
Gly

gce

Ala

taa

gca

Ala

tca

Ser

att
Ile
455

aaa

Lys

aca

Thr

aag

Lys

tct

Ser

g88
Gly
440

gct
Ala

att
Ile

cat

His

gat

Asp

Saccharomyces cerevisiae

gat
Asp
425

gca

Ala

ttg

Leu

aga

Arg

cac

His

tet
Ser

505

gaa tct
Glu Ser

aat gat

Asn Asp

tat cct

Tyr Pro

aat ttg
Asn Leu

475

att gac
Ile Asp
490

gaa gtg
Glu Val

gtt
Val

atc

Ile

gce
Ala
460

gaa

Glu

ggc
Gly

tet

Ser

183 / 222

cgce

Arg

tta
Leu

445

gga
Gly

gat

Asp

cag

Gln

act

Thr

gat
Asp
430

agt

Ser

aat

Asn

gtt
Val

gca

Ala

gaa
Glu
510

aaa atc

Lys Ile

ttt cct

Phe Pro

aac tct

Asn Ser

ttc gaa
Phe Glu
480

att tat
Ile Tyr
495

gat acc

Asp Thr

1296

1344

1392

1440

1488

1536

1554



<400> 68

Met

Phe

Ser

Ser

Ser

65

Glu

Val

Gln

Ala

Asp

His

50

Gln

His

Asn

Val

Ser

Leu

35

Pro

Ile

Asn

Leu

Gly
115

Thr

Phe

20

Leu

Leu

Leu

Val

Gln

100

Arg

Thr

Thr

Val

Val

Arg

Pro

85

Gln

Ile

Arg

Leu

Leu

Leu

Pro

70

Val

Thr

Phe

Phe

Ala

Thr

Val

55

His

Val

Ile

Ile

Glu

Glu

40

Glu

Leu

Gln

Asn

Gly
120

Ser Ala Ile
10

Asn Ser Ala
25

Lys Lys Phe

Phe Phe Ala

Glu Glu Ala
75

Ile Asp Cys
90

Thr Tyr Pro
105

Gln Val Tyr

Val

Arg

Lys

Pro

60

Ala

Glu

Thr

Arg

184 / 222

Ser Phe

Ala Thr
30

Ser Phe
45

Trp Cys

Ser Ile

Ala Asn

Leu Lys
110

Gly Val
125

Cys

15

Pro

Ile

Leu

Leu

Ser

95

Ile

Leu

Gly

Glu

His

Lys

80

Met

Phe

Ile



Thr

Ile

145

Thr

Tyr

Leu

Thr

Ser

225

Thr

Asp

130

Tyr

Leu

Gln

Leu

Glu
210

Val

Asp

Glu

Leu

Pro

Glu

Asp

195

Pro

Ala

Ile

Ile

Asn

Val

Val

180

Ser

Ile

Leu

Glu

Thr

Ser

Val

165

Ala

Glu

Leu

Thr

Pro

245

Gln

Glu

150

Ile

Leu

Asp

Phe

Gln

230

Asp

Tyr Met
135

Asp Glu

Asn Arg

Asp Leu

Lys Ser

200

Asp Gly
215

Trp Leu

Leu Phe

Ile

Ile

Gly

Ala

185

Leu

Asn

Lys

Pro

Gln Leu Tyr
140

Gln Pro Tyr
155

Leu Thr Gly
170

Glu Asp Tyr

Ser Ile His

Val Asp Ser
220

Val Val Ile
235

Lys Tyr Ile
250

185 / 222

Glu Ala

Leu Glu

Leu Asn

Val Phe

190

Leu Pro

205

Leu Val

Leu Pro

Ser Ser

Ser Val

Asn Ala
160

Glu Thr
175

Leu Ser

Asn Thr

Gly Asn

Tyr Phe

240

Asn Leu

255



Pro

Thr

Phe

Asn

305

Asn

Leu

Lys

Ile

Leu

Asp

Ile

290

Met

Leu

Glu

Asp

Pro

370

Ala

Leu

275

Ala

Arg

Lys

Lys

Tyr

355

Lys

Tyr
260

Phe

Leu

Glu

Tyr

Pro

340

Arg

Glu

Phe

Thr

Asn

Gln

Gly

325

Gln

Glu

Gln

Phe

Gln

Ser

Phe

310

Leu

Pro

Gly

Lys

Tyr Thr

Leu Gly
280

Thr Met
295

Pro Leu

Pro Gln

Leu Asp

Thr Ala
360

Ser Asn

375

Ser Glu Glu Glu Leu Glu
265 270

Lys Glu Asn Arg Gly Gln
285

Phe Pro His His Val Arg
300

Phe Ala Ile His Asn Met
315

Leu Pro Glu Glu Glu Tyr
330

Arg Asp Met Ile Val Gln
345 350

Lys Pro Ile Val Lys Ser
365

Val Tyr Lys Ile Val Gly
380

186 / 222

Asp Tyr

Ile Asn

Phe Leu

Ile Asn

320

Ala Lys

335

Leu Val

Glu Glu

Lys Thr



His

385

Tyr

Glu

Leu

Val

Lys
465

Phe

Asp

Val

Asp

Ala

Ile

Ile

Thr

450

Pro

Ile

Lys

His

Asp

Thr

Ala

Ala

435

Gly

Ile

Lys

Leu

Asp

Ile

Trp

Asn

420

Glu

Tyr

Ile

Glu

His

500

Glu

Val

405

Val

Val

Pro

Phe

Ser

485

Gln

Leu

His

390

Ile

Leu

Asp

Thr

Asn

470

Gly

Ala

Asp Asp

His Ser

Ala Ser

Ser Gly

440

Ile Ala

455

Lys Ile

Thr His

Lys Asp

Asp Lys Asp Val Leu Val Lys Tyr
395 400

Lys Arg Phe Ala Pro Ile Tyr Glu
410 415

Asp Glu Ser Val Arg Asp Lys Ile
425 430

Ala Asn Asp Ile Leu Ser Phe Pro
445

Leu Tyr Pro Ala Gly Asn Asn Ser
460

Arg Asn Leu Glu Asp Val Phe Glu
475 480

His Ile Asp Gly Gln Ala Ile Tyr
490 495

Ser Glu Val Ser Thr Glu Asp Thr
505 510

187 / 222



<210>

Q11>

212>
213>

220>
221>
222>

515

69
1527
DNA

Homo sapiens

CDS

(..

<400> 69

atg ctg cgc

Met Leu Arg

1

gce

Ala

aac

Asn

tat

Tyr

aaa

65

gac

Asp

tte

Phe

gce
Ala
50

gee

Ala

gce

Ala

gcg
Ala
35

cct

Pro

gct
Ala

(1527)

cgce

Arg

ccceC
Pro

20

gag
Glu

tgg

g88
Gly

gct
Ala

gag
Glu

gcg
Ala

tgt

ctg

Leu

gag
Glu

ctg

Leu

ggc
Gly

ctg
Leu

70

ctg

Leu

gag
Glu

gcg
Ala

cac
His
55

aag

tge

Cys

gac

Asp

gce
Ala
40

tge

gca

Ala

ctg

Leu

cac
His
25

cac

His

aag

gaa

Glu

gce
Ala
10

gtc
Val

aag

gct
Ala

ggt
Gly

gtg
Val

ctg

Leu

tac

Tyr

ctg

Leu

tce
Ser

75

gce

Ala

gtg
Val

ctg

Leu

gce
Ala
60

gag
Glu

188 / 222

gce

Ala

ctg

Leu

ctg
Leu

45

cct

Pro

atc

Ile

ctg

Leu

cgg
Arg
30

gtg
Val

gag
Glu

agg

gtg
Val
15

aaa

Lys

gag
Glu

tat

Tyr

ttg

Leu

cge

Arg

agc

Ser

tte

Phe

gce

Ala

gce
Ala
80

48

96

144

192

240



aag

Lys

cge

Arg

ccC

Pro

ctg

Leu

gct
Ala
145

tte

Phe

gag
Glu

tte
Phe

gtg
Val

g8¢C
Gly

aag

Lys

aag
Lys
130

gca

Ala

aag

Lys

gee

Ala

tce

Ser

gac

Asp

tat

Tyr

gaa
Glu
115

aag

Lys

gag
Glu

gac

Asp

atc

Ile

aaa
Lys
195

gce

Ala

cccC
Pro

100

tat

Tyr

cgce

Arg

tce

Ser

gtg
Val

gat
Asp
180

tac

Tyr

acg
Thr
85

acc

Thr

aca

Thr

acg

Thr

ttg

Leu

gag
Glu
165

gac

Asp

cag

Gln

gag
Glu

atc

Ile

gct
Ala

gg8c¢C
Gly

gtg
Val
150

tcg

Ser

ata

Ile

cte

Leu

gag
Glu

aag

Lys

g8¢C
Gly

ccg
Pro

135

gag
Glu

gac

Asp

cca

Pro

gac

Asp

tct gac

Ser Asp

tte tte
Phe Phe
105

aga gag
Arg Glu
120

gct gcce
Ala Ala

tcec age

Ser Ser

tct gcce
Ser Ala

ttt ggg
Phe Gly
185

aaa gat
Lys Asp
200

ctg
Leu

90

agg

Arg

gct
Ala

acc

Thr

gag
Glu

aag
Lys
170

atc

Ile

g88
Gly

gce

Ala

aat

Asn

gat

Asp

acce

Thr

gtg
Val
155

cag

Gln

act

Thr

gtt
Val

cag

Gln

g8a
Gly

gac

Asp

ctg
Leu

140

gct
Ala

ttt
Phe

tce

Ser

gtc
Val

189 / 222

cag tac

Gln Tyr

gac acg
Asp Thr
110

atc gtg
Ile Val
125

cct gac

Pro Asp

gtc atc
Val Tle

ttg cag
Leu Gln

aac agt
Asn Ser

190

cte ttt
Leu Phe
205

gge gtg
Gly Val
95

gct tece
Ala Ser

aac tgg

Asn Trp

gge gea
Gly Ala

gge ttce
Gly Phe
160

gca gea
Ala Ala
175

gac gtg
Asp Val

aag aag

Lys Lys

288

336

384

432

480

528

576

624



ttt
Phe

ctg
Leu

225

acc

Thr

atc

Ile

agce

Ser

atc

Ile

ttt
Phe
305

gag
Glu

gag

gat
Asp
210

ctg

Leu

gag
Glu

ctg

Leu

aac

Asn

tte
Phe
290

ggc
Gly

gag
Glu

agg

gaa

Glu

gac

Asp

cag

Gln

ctg

Leu

tte
Phe
275

atc

Ile

ctg

Leu

gag
Glu

atc

g8¢C
Gly

ttt
Phe

aca

Thr

tte
Phe
260

aaa

Lys

gac

Asp

aag

Lys

atg
Met

aca

cgg

Arg

atc

Ile

gce
Ala
245

ttg

Leu

aca

Thr

age

Ser

aag

Lys

acc
Thr
325

gag

aac

Asn

aaa
Lys
230

ccg

Pro

ccc

Pro

gca

Ala

gac

Asp

gaa
Glu
310

aag

Lys

tte

aac
Asn

215

cac

His

aag

Lys

aag

Lys

gce

Ala

cac
His
295

gag
Glu

tac

Tyr

tgce

ttt
Phe

aac

Asn

att
Ile

agt

Ser

gag
Glu
280

acc

Thr

tge

Cys

aag

Lys

cac

gaa

Glu

cag

Gln

ttt
Phe

gtg
Val
265

age

Ser

gac

Asp

ceg

Pro

ccc

Pro

cgce

288
Gly

Leu

gga
Gly
250

tet

Ser

tte
Phe

aac

Asn

gce

Ala

gaa
Glu
330

gag
Glu

cce
Pro

235

ggt
Gly

gac

Asp

aag

Lys

cag

Gln

gtg
Val
315

tcg

Ser

gtc
Val
220

ctt

Leu

gaa

Glu

tat

Tyr

ggc
Gly

cge
Arg
300

cge

Arg

gag
Glu

ttc ctg gag
190 / 222

acce

Thr

gtc
Val

atc

Ile

gac

Asp

aag
Lys
285

atc

Ile

cte

Leu

gag
Glu

ggc

aag

Lys

atc

Ile

aag

Lys

ggc
Gly
270

atc

Ile

cte

Leu

atc

Ile

ctg

Leu

aaa

gag
Glu

gag
Glu

act
Thr
255

aaa

Lys

ctg

Leu

gag
Glu

acc

Thr

acg
Thr
335

atc

aac

Asn

tte
Phe
240

cac

His

ctg

Leu

tte
Phe

tte
Phe

ctg
Leu

320

gca

Ala

aag

672

720

768

816

864

912

960

1008

1056



Glu

ccc

Pro

gtc
Val

aaa
Lys
385

aaa

Lys

cat

His

gag
Glu

agt

Ser

ggt
Gly

Arg

cac

His

aag
Lys
370

aaa

Lys

cag

Gln

gag
Glu

gce

Ala

gce
Ala
450

ttt
Phe

Ile

ctg
Leu

355

gtg
Val

aac

Asn

ttg

Leu

aac

Asn

gtc
Val
435

gac

Asp

aag

Lys

Thr
340

atg

Met

ctt

Leu

gtce
Val

gct
Ala

atc
Ile
420

aaa

Lys

agg

Arg

aaa

Lys

Glu

age

Ser

gtt
Val

ttt
Phe

cce
Pro

405

gtc
Val

gtg
Val

acg

Thr

ttc

Phe

Phe

cag

Gln

g88
Gly

gtg
Val
390

att

Ile

atc

Ile

cac

His

gtc
Val

ctg

Leu

gag
Glu

aag
Lys
375

gag
Glu

tgg

Trp

gce

Ala

agce

Ser

att
Ile
455

gag
Glu

His

ctg
Leu

360

aac

Asn

tte
Phe

gat

Asp

aag

Lys

tte
Phe
440

gat

Asp

agc

Ser

Arg
345

ccg

Pro

ttt
Phe

tat

Tyr

aaa

Lys

atg
Met
425

CCC

Pro

tac

Tyr

ggt
Gly

Phe

gag
Glu

gaa

Glu

gce

Ala

ctg
Leu

410

gac

Asp

aca

Thr

aac

Asn

g8gc

Leu

gac

gac

Asp

cca
Pro

395

gga
Gly

tcg

Ser

cte

Leu

288
Gly

cag

Glu Gly

tgg gac
Trp Asp
365

gtg get
Val Ala
380

tgg tgt

Trp Cys

gag acg
Glu Thr

act gcc

Thr Ala

aag ttc
Lys Phe
445

gaa cgc
Glu Arg

460

gat ggg

Gly Gln Asp Gly
191 / 222

350

aag

ttt
Phe

ggt
Gly

tac

aac
Asn

430

ttt

Phe

acg

Thr

gca

Ala

Ile Lys

cag cct

Gln Pro

gat gag
Asp Glu

cac tgc
His Cys
400

aag gac
Lys Asp
415

gag gtg
Glu Val

cct gece

Pro Ala

ctg gat

Leu Asp

ggg gat
Gly Asp

1104

1152

1200

1248

1296

1344

1392

1440



465

gat gac gat

Asp Asp Asp

gaa gac gat
Glu Asp Asp

<210> 70
211> 508
212> PRT
<213> Homo

<400> 70

Met Leu Arg

1

Ala Asp Ala

Asn Phe Ala
35

Tyr Ala Pro
50

ctc gag
Leu Glu
485

gat cag
Asp Gln
500

sapiens

Arg Ala

Pro Glu

20

Glu Ala

Trp Cys

470

gac

Asp

aaa

Lys

Leu

Glu

Leu

Gly

ctg

Leu

gct
Ala

Leu

Glu

Ala

His
55

gaa

Glu

gtg
Val

Cys

Asp

Ala
40

Cys

gaa gca
Glu Ala
490

aaa gat
Lys Asp
505

Leu Ala
10

His Val
25

His Lys

Lys Ala

475

gag
Glu

gaa

Glu

Val

Leu

Tyr

Leu

480

gag cca gac atg gag 1488
Glu Pro Asp Met Glu
495

ctg taa 1527

Leu

Ala Ala Leu Val Arg
15

Val Leu Arg Lys Ser
30

Leu Leu Val Glu Phe
45

Ala Pro Glu Tyr Ala
60

192 / 222



Lys

65

Lys

Arg

Pro

Leu

Ala

145

Phe

Glu

Ala

Val

Gly

Lys

Lys

130

Ala

Lys

Ala

Ala

Asp

Tyr

Glu

115

Lys

Glu

Asp

Ile

Gly

Ala

Pro

100

Tyr

Arg

Ser

Val

Asp
180

Lys

Thr

85

Thr

Thr

Thr

Leu

Glu
165

Asp

Leu

70

Glu

Ile

Ala

Gly

Val

150

Ser

Ile

Lys Ala

Glu Ser

Lys Phe

Gly Arg

120

Pro Ala
135

Glu Ser

Asp Ser

Pro Phe

Glu

Asp

Phe

105

Glu

Ala

Ser

Ala

Gly
185

Gly Ser Glu
75

Leu Ala Gln
90

Arg Asn Gly

Ala Asp Asp

Thr Thr Leu
140

Glu Val Ala
155

Lys Gln Phe
170

Ile Arg Leu Ala

80

Gln Tyr Gly Val

95

Asp Thr Ala Ser

110

Ile Val Asn Trp

125

Pro Asp Gly Ala

Val Ile Gly Phe

160

Leu Gln Ala Ala

175

Ile Thr Ser Asn Ser Asp Val

193 / 222

190



Phe

Phe

Leu

225

Thr

Ile

Ser

Ile

Phe

305

Glu

Ser

Asp

210

Leu

Glu

Leu

Asn

Phe

290

Gly

Glu

195

Glu

Asp

Gln

Leu

Phe

275

Ile

Leu

Glu

Phe

Thr

Phe

260

Lys

Asp

Lys

Met

Gln

Arg

Ile

Ala

245

Leu

Thr

Ser

Lys

Thr

Leu

Asn

Lys

230

Pro

Pro

Ala

Asp

Glu

310

Lys

Asp

Asn

215

His

Ala

His

295

Glu

Tyr

200

Phe

Asn

Ile

Ser

Glu

280

Thr

Cys

Lys

Asp

Glu

Gln

Phe

Val

265

Ser

Asp

Pro

Pro

Gly Val Val Leu Phe

Gly Glu Val
220

Leu Pro Leu

235

Gly Gly Glu
250

Ser Asp Tyr

Phe Lys Gly

Asn Gln Arg
300

Ala Val Arg
315

Glu Ser Glu
194 / 222

205

Thr

Val

Ile

Asp

Lys

285

Ile

Leu

Glu

Lys

Ile

Lys

Gly

270

Ile

Leu

Ile

Leu

Lys Lys

Glu Asn

Glu Phe
240

Thr His
255

Lys Leu

Leu Phe

Glu Phe

Thr Leu

320

Thr Ala



Glu

Pro

Val

Lys

385

Lys

His

Glu

Ser

Arg

His

Lys

370

Lys

Gln

Glu

Ala

Ala
450

Ile

Leu

355

Val

Asn

Leu

Asn

Val

435

Asp

Thr

340

Met

Leu

Val

Ala

Ile

420

Arg

325

Glu

Ser

Val

Phe

Pro

405

Val

Val

Thr

Phe

Gln

Gly

Val

390

Ile

Ile

His

Val

Cys His

Glu Leu
360

Lys Asn
375

Glu Phe

Trp Asp

Ala Lys

Ser Phe
440

Ile Asp
455

330

Arg Phe Leu Glu Gly Lys
345 350

Pro Glu Asp Trp Asp Lys
365

Phe Glu Asp Val Ala Phe
380

Tyr Ala Pro Trp Cys Gly
395

Lys Leu Gly Glu Thr Tyr
410

Met Asp Ser Thr Ala Asn
425 430

Pro Thr Leu Lys Phe Phe
445

Tyr Asn Gly Glu Arg Thr

460
195 / 222

335

Ile Lys

Gln Pro

Asp Glu

His Cys

400

Lys Asp

415

Glu Val

Pro Ala

Leu Asp



Gly Phe Lys
465

Asp Asp Asp

Glu Asp Asp

210> 71

211> 1407
<212> DNA
<213> Homo

220>
<221> CDS

222> (1)..

<400> 71

atg ggc cgce
Met Gly Arg
1

ctg ctc agce

Leu Leu Ser

cag agg tgc

Lys Phe Leu Glu Ser Gly Gly Gln Asp Gly Ala Gly Asp
470 475 480

Leu Glu Asp Leu Glu Glu Ala Glu Glu Pro Asp Met Glu
485 490 495

Asp Gln Lys Ala Val Lys Asp Glu Leu
500 505

sapiens

(1407)

ggc tgg gga ttc ttg ttt gge cte ctg gge gee gtg tgg
Gly Trp Gly Phe Leu Phe Gly Leu Leu Gly Ala Val Trp
5 10 15

tcg gge cac gga gag gag cag ccc ccg gag aca geg gea
Ser Gly His Gly Glu Glu Gln Pro Pro Glu Thr Ala Ala
20 25 30

ttc tge cag gtt agt ggt tac ttg gat gat tgt acc tgt
196 / 222

48

96

144



Gln

gat

Asp

cta
Leu

65

ctg

Leu

agg

Arg

att
Ile

gaa

Glu

agt
Ser

145

tet

Ser

Arg

gtt
Val
50

caa

Gln

aag

Lys

gac

Asp

aaa

Lys

gaa
Glu
130

gag
Glu

tca

Ser

35

gaa

Glu

aaa

Lys

agg

Arg

tgt

Cys

tet
Ser

115

tgt

Cys

gaa

Glu

gat

Asp

Phe

acce

Thr

ctt

Leu

cecg

Pro

gct
Ala
100

gcg
Ala

gaa

Glu

aca

Thr

aac

Asn

att
Ile

ctt

Leu

tgt
Cys
85

gtc
Val

age

Ser

caa

Gln

cag

Gln

ttc

Phe

Gln

gat

Asp

gaa
Glu
70

cct

Pro

aaa

tac

Tyr

gct
Ala

aag
Lys
150

Cys

Val

aga
Arg
55

agt

Ser

tte
Phe

cca

Pro

aag

Lys

gaa
Glu
135

gct
Ala

gaa

Glu

Ser

40

ttt
Phe

gac

Asp

tgg

Trp

tgt

Cys

tat
Tyr
120

cga

Arg

gtt
Val

gct
Ala

Gly

aat

Asn

tac

Tyr

aat

Asn

caa
Gln
105

tet

Ser

ctt

Leu

ctt

Leu

gat

Asp

Tyr

aac

Asn

ttt
Phe

gac
Asp
90

tet

Ser

gaa

Glu

g8a
Gly

cag

Gln

gac

Leu

tac

Tyr

agg
Arg
75

atc

Ile

gat

Asp

gaa

Glu

gca

Ala

tgg
Trp
155

att

Asp

agsg
Arg
60

tat

Tyr

age

Ser

gaa

Glu

gce

Ala

gtg
Val
140

acc

Thr

cag

Asp Ile Gln
197 / 222

Asp
45

ctt

Leu

tac

Tyr

cag

Gln

gtt
Val

aat
Asn

125

gat

Asp

aag

Lys

tce

Ser

tte
Phe

aag

Lys

tgt

Cys

cct
Pro

110

aat

Asn

gaa

Glu

cat

His

cct

Pro

Thr

cca

Pro

gta
Val

gga
Gly
95

gat

Asp

cte

Leu

tct

Ser

gat

Asp

gaa

Glu

aac
Asn

80

aga

gga
Gly

att
Ile

Leu

gat
Asp
160

gct
Ala

192

240

288

336

384

432

480

528



gaa

Glu

gga
Gly

ttt
Phe

caa
Gln
225

tgt

Cys

agc

Ser

tta

Leu

gat

Asp

tat

Tyr

cca

Pro

aag
Lys
210

g88
Gly

gta
Val

att

Ile

gaa

Glu

gga
Gly
290

gta
Val

gat
Asp
195

cca

Pro

aca

Thr

gaa

Glu

aat

Asn

aag

275

att
Ile

gat
Asp
180

gct

Ala

cag

Gln

agt

Ser

aaa

Lys

gtg
Val
260

aaa

ttg

Leu

165

ttg

Leu

tgg

Trp

aca

Thr

gaa

Glu

aga
Arg
245

cat

His

tgg

Trp

act

Thr

ctt

Leu

aaa

Lys

att
Ile

gag
Glu
230

gca

Ala

ttg

Leu

gga
Gly

gaa

Glu

ctt

Leu

ata

Ile

aaa
Lys
215

aac

Asn

tte

Phe

agt

Ser

cac

His

gga
Gly
295

aat

Asn

tgg
Trp
200

aga

Arg

act

Thr

tac

Tyr

gca

Ala

aac
Asn

280

gaa

Glu

cct
Pro

185

aat

Asn

cct

Pro

ttt
Phe

aga

Arg

aga
Arg
265

att

Ile

ggt
Gly

170

gag
Glu

gtc
Val

tta

Leu

tac

Tyr

ctt

Leu

250

tat

Tyr

aca

Thr

cca

Pro

cge

Arg

atc

Ile

aat

Asn

agt
Ser

235

ata

Ile

ctt

Leu

gaa

Glu

aga

Arg

tac

Tyr

tac

Tyr

cct
Pro

220

tgg

Trp

tct

Ser

tta

Leu

ttt
Phe

agsg
Arg
300

198 / 222

act

Thr

gaa
Glu
205

ttg

Leu

cta

Leu

gg8¢C
Gly

caa

Gln

caa
Gln
285

ctt

Leu

ggt
Gly
190

gaa

Glu

gct
Ala

gaa

Glu

cta

Leu

gag
Glu
270

cag

Gln

aag

175

tac aag

Tyr Lys

aac tgt

Asn Cys

tct ggt
Ser Gly

ggt cte
Gly Leu
240

cat gca
His Ala
255

acc tgg
Thr Trp

cga ttt
Arg Phe

aac ttg

Asn Leu

576

624

672

720

768

816

864

912



tat
Tyr
305

tte

Phe

gat

Asp

tca

Ser

aaa

Lys

att
Ile
385

gga
Gly

tet

Ser

ttt
Phe

tte

Phe

gag
Glu

ttt
Phe

gaa
Glu
370

tca

Ser

aag

Lys

gag
Glu

cte

Leu

gag
Glu

gaa

Glu

cct
Pro

355

gca

Ala

aga

Arg

ctt

Leu

aaa

Lys

tac

Tyr

cgce

Arg

aac
Asn

340

ttg

Leu

cac

His

att
Ile

cag

Gln

ttg
Leu

420

tta

Leu

cca
Pro

325

daaa

Lys

cat

His

aaa

Lys

atg

Met

act
Thr
405

ata

Ile

ata
Ile
310

gat

Asp

atg
Met

ttt
Phe

cta

Leu

gat
Asp
390

cag

Gln

gca

Ala

gaa

Glu

ttt
Phe

tta

Leu

gat

Asp

aag
Lys
375

tgt

Cys

ggt
Gly

aat

Asn

cta

Leu

caa

Gln

ctt

Leu

gag
Glu
360

gag
Glu

gtt
Val

ttg

Leu

atg
Met

agg

Arg

cte

Leu

ctg
Leu

345

aat

Asn

gac

Asp

ggt
Gly

g8c
Gly

cca
Pro

425

gct tta
Ala Leu
315

ttt act
Phe Thr
330

gaa ata

Glu Ile

tca ttt

Ser Phe

ttt cga
Phe Arg

tgt ttt
Cys Phe
395

act gct
Thr Ala
410

gaa agt
Glu Ser

tce

Ser

g8a
Gly

ctt

Leu

ttt
Phe

ctg
Leu

380

aaa

Lys

ctg

Leu

gga
Gly

199 / 222

aaa

Lys

aat

Asn

cat

His

gct
Ala
365

cat

His

tgt

Cys

aag

Lys

cct

Pro

gtg
Val

aaa

Lys

gaa
Glu
350

g88
Gly

ttt
Phe

cgt

Arg

atc

Ile

agt
Ser

430

tta cca
Leu Pro

320

att cag
Ile Gln
33b

atc aag

Ile Lys

gat aaa

Asp Lys

aga aat

Arg Asn

ctg tgg
Leu Trp
400

tta ttt
Leu Phe
415

tat gaa
Tyr Glu

960

1008

1056

1104

1152

1200

1248

1296



ttc

Phe

aga

Arg

cag
Gln
465

cat

His

att
Ile
450

aat

Asn

210>

Q1>
212>
213>

<400>

cta
Leu

435

tct

Ser

att
Ile

72
468
PRT

Homo

72

Met Gly Arg

1

Leu Leu Ser

Gln Arg Cys

35

Asp Val Glu

acc aga caa gaa ata gta tca tta ttc aac gca ttt gga
Thr Arg Gln Glu Ile Val Ser Leu Phe Asn Ala Phe Gly
440 445

aca agt gtg aaa gaa tta gaa aac ttc agg aac ttg tta
Thr Ser Val Lys Glu Leu Glu Asn Phe Arg Asn Leu Leu

455 460

cat taa

His

sapiens

Gly Trp Gly Phe Leu Phe Gly Leu Leu Gly Ala Val Trp
5 10 15

Ser Gly His Gly Glu Glu Gln Pro Pro Glu Thr Ala Ala
20 25 30

Phe Cys Gln Val Ser Gly Tyr Leu Asp Asp Cys Thr Cys
40 45

Thr Ile Asp Arg Phe Asn Asn Tyr Arg Leu Phe Pro Arg
200 / 222

1344

1392

1407



Leu

65

Leu

Arg

Ile

Glu

Ser

145

Ser

Glu

50

Gln

Lys

Asp

Lys

Glu

130

Glu

Ser

Lys

Arg

Cys

Ser

115

Cys

Glu

Asp

Val

Leu

Pro

Ala

100

Ala

Glu

Thr

Asn

Asp
180

Leu

Cys

85

Val

Ser

Gln

Gln

Phe

165

Leu

Glu

70

Pro

Lys

Tyr

Ala

Lys

150

Leu

55

Ser Asp

Phe Trp

Pro Cys

Lys Tyr

120

Glu Arg

135

Ala Val

Glu Ala

Leu Asn

60

Tyr Phe Arg Tyr Tyr Lys
75

Asn Asp Ile Ser Gln Cys
90

Gln Ser Asp Glu Val Pro
105 110

Ser Glu Glu Ala Asn Asn
125

Leu Gly Ala Val Asp Glu
140

Leu Gln Trp Thr Lys His
155

Asp Asp Ile Gln Ser Pro
170

Pro Glu Arg Tyr Thr Gly

185 190
201 / 222

Val Asn
80

Gly Arg
95

Asp Gly

Leu Ile

Ser Leu

Asp Asp
160

Glu Ala
175

Tyr Lys



Gly

Phe

Gln

225

Cys

Ser

Leu

Asp

Tyr
305

Pro

Lys

210

Gly

Val

Ile

Glu

Gly

290

Phe

Asp

195

Pro

Thr

Glu

Asn

Lys

275

Ile

Leu

Ala

Gln

Ser

Lys

Val

260

Lys

Leu

Tyr

Trp

Thr

Glu

Arg

245

His

Trp

Thr

Leu

Lys Ile

Ile Lys
215

Glu Asn
230

Ala Phe

Leu Ser

Gly His

Glu Gly

295

Ile Glu
310

Trp

200

Arg

Thr

Tyr

Ala

Asn

280

Glu

Leu

Asn Val

Pro Leu

Phe Tyr

Arg Leu

250

Arg Tyr

265

Ile Thr

Gly Pro

Arg Ala

Ile

Asn

Ser

235

Ile

Leu

Glu

Arg

Leu

315

Tyr Glu Glu
205

Pro Leu Ala
220

Trp Leu Glu

Ser Gly Leu

Leu Gln Glu
270

Phe Gln Gln
285

Arg Leu Lys
300

Ser Lys Val

202 / 222

Asn Cys

Ser Gly

Gly Leu

240

His Ala

255

Thr Trp

Arg Phe

Asn Leu

Leu Pro

320



Phe

Asp

Ser

Lys

Ile

385

Gly

Ser

Phe

Phe

Glu

Phe

Glu

370

Ser

Lys

Glu

His

Glu

Glu

Pro

355

Ala

Arg

Leu

Lys

Leu

435

Arg

Asn

340

Leu

His

Ile

Gln

Leu

420

Thr

Pro

325

Lys

His

Lys

Met

Thr

405

Ile

Arg

Asp

Met

Phe

Leu

Asp

390

Gln

Ala

Gln

Phe

Leu

Asp

Lys

375

Cys

Gly

Asn

Glu

Gln Leu Phe Thr
330

Leu Leu Glu Ile
345

Glu Asn Ser Phe
360

Glu Asp Phe Arg

Val Gly Cys Phe
395

Leu Gly Thr Ala
410

Met Pro Glu Ser
425

Ile Val Ser Leu
440

Gly Asn Lys

Leu His Glu
350

Phe Ala Gly
365

Leu His Phe
380

Lys Cys Arg

Leu Lys Ile

Gly Pro Ser
430

Phe Asn Ala
445

203 / 222

Ile Gln
335

Ile Lys

Asp Lys

Arg Asn

Leu Trp

400

Leu Phe
415

Tyr Glu

Phe Gly



Arg Tle
450

Gln Asn
465

210>
Q11>
212>
<213>

220>
221>
222>

<400>
atg agc
Met Ser
1

gcg gtg
Ala Val

gcg cag
Ala Gln

atc gat
Ile Asp

Ser

Ile

73
1404
DNA

Homo

CDS

(1)..

73
caa

Gln

cag

Gln

gtc
Val
35

aac

Asn

Thr Ser Val Lys Glu Leu Glu Asn Phe Arg Asn Leu Leu

His

sapiens

(1404)

g88
Gly

Leu

20

act

Thr

tte

Phe

g8a
Gly

aat

Asn

cge

Arg

gtc
Val

gtt
Val

acce

Thr

455

cgg

Arg

acc

Thr

ctg

Leu

tac

Tyr

gca

Ala

Leu

gat
Asp
40

aaa

Lys

ggc
Gly

agc
Ser

25

gat

Asp

atc

Ile

460

gct ggg cag
Ala Gly Gln
10

ttc ctg cgg
Phe Leu Arg

Cys Leu Cys

ttc ccc aaa

Phe Pro Lys
204 / 222

g88
Gly

agc

Ser

gat
Asp
45

ata

Ile

gta
Val

Val
30

att

Ile

aaa

Lys

gCcg
Ala
15

gtc
Val

gac

Asp

aaa

Lys

gce

Ala

gag
Glu

agc

Ser

Leu

48

96

144

192



caa
Gln
65

tgt

Cys

gtg
Val

cat

His

gtt
Val

aat
Asn

145

cgg

Arg

tat

Tyr

50

gag
Glu

cct

Pro

gag
Glu

tect

Ser

tgt
Cys
130

caa

Gln

gat

gta
Val

aga

Arg

tte
Phe

ccc

Pro

aat
Asn

115

gag
Glu

age

Ser

cac

His

gac

Asp

gac

Asp

tgg

Trp

tgt
Cys
100

aag

Lys

caa

Gln

aaa

Lys

ttt
Phe

cta
Leu

180

tat

Tyr

gca
Ala
85

cca

Pro

tac

Tyr

gct
Ala

gaa

Glu

tgt

165

ttg

Leu

ttt
Phe
70

gaa

Glu

gag
Glu

ttg

Leu

aat

Asn

gct
Ala
150

gaa

Glu

ctg

Leu

55

cgt

Arg

gat

Asp

agt

Ser

daaa

Lys

aaa
Lys
135

tte

Phe

ctt

Leu

aac

Asn

tat

Tyr

ggcC
Gly

aaa

Lys

atg
Met
120

ctg

Leu

att

Ile

gat

Asp

cca

Pro

tac

Tyr

cac

His

att
Ile
105

gca

Ala

gga
Gly

gac

Asp

gat

Asp

gag
Glu
185

aag

Lys

tgt
Cys
90

ccg

Pro

aac

Asn

gca

Ala

tgg

Trp

gag
Glu
170

cgt

Arg

gtt
Val
75

tca

Ser

gtt
Val

aat

Asn

att

Ile

gca
Ala
155

aga

Arg

tac

Tyr

60

aat

Asn

ata

Ile

g8ga
Gly

acc

Thr

aac
Asn

140

aga

Arg

tet

Ser

act

Thr

205 / 222

ctg aag

Leu Lys

aaa gac

Lys Asp

ata aaa
Ile Lys
110

aaa gaa
Lys Glu
125

agc aca

Ser Thr

tat gat

Tyr Asp

cca gct

Pro Ala

ggc tat
Gly Tyr
190

cga cct
Arg Pro
80

tgt cat
Cys His
95

get ggg
Ala Gly

tta gaa
Leu Glu

tta agt

Leu Ser

gat tca
Asp Ser
160

gct cag
Ala Gln
175

aaa ggg
Lys Gly

240

288

336

384

432

480

528

576



acc

Thr

aag

Lys

g8c
Gly
225

ctg

Leu

atc

Ile

aag

Lys

cct

Pro

ttt
Phe
305

tet

Ser

cct
Pro

210

gaa

Glu

gag
Glu

aat

Asn

ccc

Pro

gtg
Val
290

tta

Leu

gca
Ala
195

cga

Arg

gat

Asp

aaa

Lys

tta

Leu

agt
Ser

275

gaa

Glu

tac

Tyr

tgg

Trp

tect

Ser

gat

Asp

aga

Arg

cat
His
260

tgg
Trp

acc

Thr

ttg

Leu

aga

Arg

gtt
Val

g8a
Gly

gtc
Val
245

cta

Leu

gga
Gly

aag

Lys

att
Ile

gtg
Val

tat

Tyr

gaa
Glu
230

tte

Phe

tge

Cys

cct

Pro

gga
Gly

gag
Glu
310

tgg

Trp

cgt
Arg
215

tca

Ser

tat

Tyr

gca

Ala

aat

Asn

gaa
Glu
295

ctt

Leu

aac
Asn

200

cct

Pro

tte

Phe

aag

Lys

aat

Asn

att
Ile
280

ggt
Gly

cga

Arg

agce

Ser

tta

Leu

tac

Tyr

ctt

Leu

tat
Tyr
265

aaa

Lys

cca

Pro

gct
Ala

atc tat
Ile Tyr

aat cct

Asn Pro

aca tgg
Thr Trp
23b

ata tcg
Ile Ser
250

ctt ttg

Leu Leu

gaa ttc
Glu Phe

aga agg

Arg Arg

ttg tca
Leu Ser

315

gaa

Glu

ctg
Leu

220

cta

Leu

gga
Gly

gaa

Glu

aaa

Lys

cte
Leu

300

aag

Lys

206 / 222

gag aac
Glu Asn
205

gcg cct
Ala Pro

gaa ggt
Glu Gly

ctt cat

Leu His

gaa acc
Glu Thr
270

cac cgc
His Arg
285

aag aat

Lys Asn

gtg get
Val Ala

tgt tte
Cys Phe

agc cga

Ser Arg

ttg tgt
Leu Cys
240

gct age
Ala Ser
255

tgg ggt
Trp Gly

ttt gac
Phe Asp

ctt tac

Leu Tyr

cca tat
Pro Tyr
320

624

672

720

768

816

864

912

960



ttt
Phe

gct
Ala

ttt
Phe

g88
Gly

tce
Ser

385

aaa

Lys

gaa

Glu

caa

Gln

ctt

gag
Glu

gac

Asp

ccc

Pro

gce
Ala
370

cgt

Arg

tta

Leu

aaa

Lys

cte

Leu

tect

cge

Arg

aca

Thr

atg
Met
35b

aag

Lys

ata

Ile

cag

Gln

gaa

Glu

acc
Thr
435

aca

tca

Ser

aaa
Lys
340

cac

His

tca

Ser

atg
Met

act

Thr

atc
Ile
420

cga

Arg

agt

att
Ile
325

act

Thr

ttt
Phe

cta

Leu

gac

Asp

cag
Gln
405

caa

Gln

cag

Gln

ata

gtc
Val

ctt

Leu

gat

Asp

aag

Lys

tgt
Cys
390

ggt
Gly

aag

Lys

gaa

Glu

aga

gat

Asp

cta

Leu

gag
Glu

gag
Glu
375

gtt
Val

tta

Leu

ctt

Leu

ata

Ile

gac

ctt

Leu

ctg

Leu

aaa
Lys
360

gaa

Glu

gga
Gly

gga
Gly

cca

Pro

gtt
Val
440

tta

tac

Tyr

aat
Asn

345

tce

Ser

tte
Phe

tgt

Cys

act

Thr

gag
Glu
425

gct
Ala

cag

act
Thr
330

atc

Ile

atg

Met

cga

Arg

gac

Asp

gce
Ala
410

aat

Asn

ctt

Leu

gga
Gly

ttt
Phe

ttt
Phe

tta

Leu

aaa
Lys
395

ctg

Leu

agt

Ser

tta

Leu

aat

Asn

caa

Gln

gca

Ala

cat
His
380

tge

Cys

aag

Lys

cca

Pro

aat

Asn

aat ttt aaa

207 / 222

gca gaa

Ala Glu

gat aca
Asp Thr
350

ggt gac
Gly Asp
365

ttc aag
Phe Lys

aga tta

Arg Leu

ata tta
Ile Leu

tct aaa
Ser Lys
430

gct ttt
Ala Phe

445

gtc tta

gaa gat
Glu Asp
335

aag tcc

Lys Ser

aaa aaa

Lys Lys

aat atc

Asn Ile

tgg gga
Trp Gly
400

tte tet

Phe Ser

415

gge tte

Gly Phe

gga agg
Gly Arg

tta caa

1008

1056

1104

1152

1200

1248

1296

1344

1392



Leu Ser Thr Ser Ile Arg Asp Leu Gln Asn Phe Lys Val Leu Leu Gln

450

cac agt agg taa
His Ser Arg
465

210> 74
211> 467
212> PRT

<213> Homo sapiens

<400> 74

Met Ser Gln Gly Val

1 5

Ala Val Gln Leu Leu
20

Ala Gln Val Thr Gly
35

Ile Asp Asn Phe Asn
50

Gln Glu Arg Asp Tyr
65

455

Arg Arg Ala

Val Thr Leu

Val Leu Asp
40

Thr Tyr Lys
55

Phe Arg Tyr
70

460

Gly Ala Gly Gln Gly
10

Ser Phe Leu Arg Ser
25

Asp Cys Leu Cys Asp
45

Ile Phe Pro Lys Ile
60

Tyr Lys Val Asn Leu

75
208 / 222

Val

Val
30

Ile

Ala Ala

15

Val Glu

Asp Ser

Lys Leu

Arg Pro
80

1404



Cys

Val

His

Val

Asn

145

Arg

Tyr

Thr

Pro

Glu

Ser

Cys

130

Gln

Asp

Val

Ser

Phe

Pro

Asn

115

Glu

Ser

His

Asp

Ala
195

Trp

Cys

100

Lys

Gln

Lys

Phe

Leu

180

Trp

Ala

85

Pro

Tyr

Ala

Glu

Cys

165

Leu

Arg

Glu

Glu

Leu

Asn

Ala

150

Glu

Leu

Val

Asp

Ser

Lys

Lys

135

Phe

Leu

Asn

Trp

Gly

Lys

Met

120

Leu

Ile

Asp

Pro

Asn

200

His Cys Ser
90

Ile Pro Val
105

Ala Asn Asn

Gly Ala Ile

Asp Trp Ala
155

Asp Glu Arg
170

Glu Arg Tyr
185

Ser Ile Tyr

Ile

Gly

Thr

Asn

140

Arg

Ser

Thr

Glu

209 / 222

Lys Asp

Ile Lys
110

Lys Glu
125

Ser Thr

Tyr Asp

Pro Ala

Gly Tyr
190

Glu Asn
205

Cys His
95

Ala Gly

Leu Glu

Leu Ser

Asp Ser

160

Ala Gln
175

Lys Gly

Cys Phe



Lys

Gly
225

Leu

Ile

Lys

Pro

Phe

305

Phe

Pro

210

Glu

Glu

Asn

Pro

Val
290

Leu

Glu

Arg

Asp

Lys

Leu

Ser

2775

Glu

Tyr

Arg

Ser

Asp

Arg

His

260

Trp

Thr

Leu

Ser

Val

Gly

Val

245

Leu

Gly

Lys

Ile

Ile
325

Tyr

Glu

230

Phe

Cys

Pro

Gly

Glu

310

Val

Arg
215

Ser

Tyr

Ala

Asn

Glu

295

Leu

Asp

Pro

Phe

Lys

Asn

Ile

280

Gly

Arg

Leu

Leu

Tyr

Leu

Tyr

265

Lys

Pro

Ala

Tyr

Asn Pro Leu

220

Thr Trp Leu
235

Ile Ser Gly
250

Leu Leu Glu

Glu Phe Lys

Arg Arg Leu
300

Leu Ser Lys
315

Thr Gly Asn
330

210 / 222

Ala Pro

Glu Gly

Leu His

Glu Thr
270

His Arg

285

Lys Asn

Val Ala

Ala Glu

Ser Arg

Leu Cys
240

Ala Ser
255

Trp Gly

Phe Asp

Leu Tyr

Pro Tyr

320

Glu Asp
335



Ala

Phe

Gly

Ser

385

Lys

Glu

Gln

Leu

His

Asp

Pro

Ala

370

Arg

Leu

Lys

Leu

Ser

450

Ser

Thr

Met

355

Lys

Ile

Gln

Glu

Thr

435

Thr

Arg

340

His

Ser

Met

Thr

Ile

420

Arg

Ser

Thr

Phe

Leu

Asp

Gln

405

Gln

Gln

Ile

Leu

Asp

Lys

Cys

390

Gly

Lys

Glu

Arg

Leu

Glu

Glu

375

Val

Leu

Leu

Ile

Asp
455

Leu

360

Glu

Gly

Gly

Pro

Val

440

Leu

Asn Ile Phe Gln Asp Thr
345 350

Ser Met Phe Ala Gly Asp
365

Phe Arg Leu His Phe Lys
380

Cys Asp Lys Cys Arg Leu
395

Thr Ala Leu Lys Ile Leu
410

Glu Asn Ser Pro Ser Lys
425 430

Ala Leu Leu Asn Ala Phe
445

Gln Asn Phe Lys Val Leu
460

211 / 222

Lys Ser

Lys Lys

Asn Ile

Trp Gly

400

Phe Ser

415

Gly Phe

Gly Arg

Leu Gln



465

<210>

Q11>

212>
213>

220>
221>
222>

75
1965
DNA

Homo sapiens

CDS

(1).. (1965)

<400> 75

atg aag ctc

Met Lys Leu

1

cgg

Arg

atc

Ile

cge

Arg

tat
Tyr
65

gce

Ala

gac

Asp

gtg
Val
50

gtc
Val

gag
Glu

ctg
Leu

35

gag
Glu

gce

Ala

tce

Ser

gag
Glu
20

ggg

atc

Ile

tte
Phe

ctg

Leu

gag
Glu

acc

Thr

atc

Ile

act

Thr

gtg
Val

gac

Asp

acce

Thr

gee

Ala

cct
Pro

70

gcce

Ala

aag

Lys

tac

Tyr

aac
Asn

55

gaa

Glu

gcg
Ala

aag

Lys

tce
Ser

40

gat

Asp

288
Gly

atg
Met

gag
Glu
25

tgc

cag

Gln

gaa

Glu

ctg
Leu

10

gac

Asp

gtc
Val

ggc
Gly

cgt

Arg

ctg

Leu

gtg
Val

g8c¢C
Gly

aac

Asn

ctg
Leu

75

ctg

Leu

g8c
Gly

gtg
Val

cge
Arg
60

att
Ile

212 / 222

cte

Leu

acg

Thr

tte
Phe
45

atc

Ile

ggc
Gly

agc

Ser

gtg
Val
30

aag

acg

Thr

gat

gcg
Ala
15

gtc
Val

aac

Asn

cecg

Pro

gee

Ala

gcg
Ala

g8c
Gly

ggc

tce

Ser

gce
Ala
80

48

96

144

192

240



aag

Lys

cgg

Arg

aag

Lys

caa

Gln

att
Ile
145

ttg

Leu

aat

Asn

cta

Leu

aac

Asn

cte

Leu

tte

Phe

gtt
Val
130

tet

Ser

gga
Gly

gat

Asp

aat

Asn

cag

Gln

atc

Ile

ttg
Leu

115

gat

Asp

gce

Ala

aag

Lys

gce

Ala

gtt
Val
195

cte

Leu

g8¢C
Gly
100

ccg

Pro

att

Ile

atg

Met

aag

Lys

caa
Gln
180

atg
Met

acc
Thr
85

cgc

Arg

ttc

Phe

gga
Gly

gtt
Val

gtt
Val
165

cge

Arg

agg

Arg

tce

Ser

acg

Thr

aag

Lys

ggt
Gly

cte
Leu

150

acc

Thr

caa

Gln

atc

Ile

aac

Asn

tgg

Trp

gtg
Val

288
Gly
135

act

Thr

cat

His

gca

Ala

atc

Ile

Cccc

Pro

aat

Asn

gtt
Val
120

caa

Gln

aaa

Lys

gca

Ala

acc

Thr

aac
Asn

200

gag
Glu

gac
Asp
105

gaa

Glu

aca

Thr

atg

Met

gtt
Val

aaa
Lys
185

gag
Glu

aac acg
Asn Thr
90

ccg tet

Pro Ser

aag aaa

Lys Lys

aag aca

Lys Thr

aaa gaa
Lys Glu
155

gtt act
Val Thr
170

gac gct

Asp Ala

cct acg

Pro Thr

gtc
Val

gtg
Val

act

Thr

ttt
Phe
140

acc

Thr

gta
Val

gga
Gly

gca

Ala

213 / 222

ttt gac
Phe Asp

cag cag
Gln Gln
110

aaa cca
Lys Pro
125

gct cct
Ala Pro

get gag
Ala Glu

cca gcce

Pro Ala

act att
Thr Ile
190

gct get
Ala Ala
205

gce
Ala
95

gac

Asp

tac

Tyr

gaa

Glu

gct
Ala

tat
Tyr
175

gct
Ala

att
Ile

aag

Lys

atc

Ile

att

Ile

gaa

Glu

tat
Tyr
160

ttt

Phe

ggc
Gly

gct
Ala

288

336

384

432

480

528

576

624



tat

Tyr

ctg
Leu

225

gtc

Val

gac

Asp

aag

Lys

cgg

Arg

gca
Ala
305

acc

Thr

tet

g8¢C
Gly
210

ggt
Gly

tte
Phe

ttt
Phe

acg

Thr

cgce
Arg
290

aga

Arg

ctg

Leu

act

ctg

Leu

g8¢C
Gly

gaa

Glu

gac

Asp

ggc
Gly
275

gag
Glu

att
Ile

act

Thr

atg

gat

Asp

gga
Gly

gtt
Val

cag
Gln
260

aaa

Lys

gta
Val

gaa

Glu

cgg

Arg

aag

aag

Lys

acc

Thr

gtg
Val
245

cgt

Arg

gat

Asp

gaa

Glu

att
Ile

gce
Ala
325

CCC

agg

Arg

tte
Phe
230

gee

Ala

gte
Val

gte
Val

aag

Lys

gag
Glu
310

aaa

Lys

gtc

gag
Glu
215

gat

Asp

act

Thr

atg

Met

agg

Arg

gce
Ala
295

tce

Ser

ttt
Phe

cag

288
Gly

gtg
Val

aat

Asn

gaa

Glu

aaa
Lys
280

aaa

Lys

tte
Phe

gaa

Glu

aaa

gag
Glu

tet

Ser

gga
Gly

cac
His
265

gac

Asp

cgg

Arg

tat

Tyr

gag
Glu

gtg

aag aac

Lys Asn

ctt cte
Leu Leu

235

gat act
Asp Thr
250

ttc ate
Phe Ile

aat aga

Asn Arg

gce ctg
Ala Leu

gaa gga
Glu Gly
315

ctc aac
Leu Asn

330

ttg gaa

atc
Ile
220

acc

Thr

cat

His

aaa

Lys

gct
Ala

tet
Ser

300

gaa

Glu

atg
Met

gat

214 / 222

ctg

Leu

att

Ile

ctg

Leu

ctg

Leu

gtg
Val
285

tet

Ser

gac

Asp

gat

Asp

tct

gtg
Val

gac

Asp

ggt
Gly

tac
Tyr
270

cag

Gln

cag

Gln

ttt
Phe

ctg

Leu

gat

ttt gac

Phe Asp

aat ggt
Asn Gly
240

gga gaa
Gly Glu
255

aaa aag

Lys Lys

aaa ctc

Lys Leu

cat caa

His Gln

tct gag
Ser Glu
320

ttc cgg
Phe Arg

335

ttg aag

672

720

768

816

864

912

960

1008

1056



Ser

aag

cca

Pro

tce
Ser

385

cag

Gln

ctt

Leu

atg
Met

cag

Gln

gte
Val

Thr

tet

Ser

aag
Lys
370

cgt

Arg

gct
Ala

gat

Asp

acce

Thr

atc
Ile
450

tat

Tyr

Met

gat
Asp
3bb

att
Ile

gg¢C
Gly

ggt
Gly

gta
Val

aaa
Lys
435

ttt

Phe

gaa

Glu

340

att
Ile

cag

Gln

ata

Ile

gtg
Val

tgt
Cys
420

ctg

Leu

tect

Ser

ggt
Gly

Pro

gat

Asp

caa

Gln

aac

Asn

cte
Leu

405

ccc

Pro

att

Ile

aca

Thr

gaa

Glu

Val

gaa

Glu

ctg

Leu

cca
Pro

390

tet

Ser

ctt

Leu

cca

Pro

gct
Ala

aga

Arg

Gln

att
Ile

gtt
Val
375

gat

Asp

ggt
Gly

aca

Thr

agg

Arg

tet

Ser

455

CCC

Pro

gtt
Val
360

aaa

Lys

gaa

Glu

gat

Asp

ctt

Leu

aac
Asn

440

gat

Asp

ctg

Leu

Val
345

ctt

Leu

gag
Glu

gct
Ala

caa

Gln

ggt
Gly
425

aca

Thr

aat

Asn

aca

Thr

Leu

gtt
Val

tte
Phe

gta
Val

gat
Asp
410

att
Ile

gtg
Val

caa

Gln

aaa

Glu

ggt
Gly

tte
Phe

gcg
Ala
395

aca

Thr

gaa

Glu

gtg
Val

cca

Pro

gac

Asp

ggc
Gly

aat
Asn

380

tat

Tyr

ggt
Gly

act

Thr

cct

Pro

act
Thr
460

aat

Ser Asp Leu

tcg
Ser

365

g8C

Gly

ggt
Gly

gac

Asp

gtg
Val

acc
Thr
445

gtt
Val

cat

Lys Asp Asn His
215 / 222

350

act

Thr

aag

Lys

gct
Ala

ctg

Leu

g8a
Gly
430

aag

Lys

aca

Thr

ctt

Leu

cga

Arg

gaa

Glu

gct
Ala

gta
Val
415

ggt
Gly

aag

Lys

atc

Ile

ctg

Leu

att
Ile

cca

Pro

gtc
Val
400

ctg

Leu

gtc
Val

tct

Ser

aag

Lys

ggt
Gly

1104

1152

1200

1248

1296

1344

1392

1440



465

aca

Thr

att
Ile

gct
Ala

gac

Asp

gct
Ala
545

act

Thr

gga
Gly

acc

Thr

ttt
Phe

gaa

Glu

gaa

Glu

cag
Gln
530

gag
Glu

aga

Arg

gat

Asp

atg

Met

gat

Asp

gtce
Val

gac
Asp
515

aat

Asn

aag

Lys

aat

Asn

aaa

gaa
Glu
595

ctg

Leu

acc
Thr
500

aag

Lys

cgce

Arg

ttt
Phe

gag
Glu

gaa
Glu
580

aaa

act
Thr
485

ttt

Phe

ggt
Gly

ctg

Leu

gct
Ala

ttg
Leu

565

aag

gct
Ala

470

gga
Gly

gag
Glu

aca

Thr

aca

Thr

gag
Glu
550

gaa

Glu

ctg

Leu

gta
Val

att
Ile

ata

Ile

288
Gly

cct
Pro

535

gaa

Glu

agce

Ser

gga
Gly

gaa

Glu

cct

Pro

gat

Asp

aac
Asn

520

gaa

Glu

gac

Asp

tat

Tyr

ggt
Gly

gaa
Glu
600

cct

Pro

gtg
Val
505
aaa

Lys

gaa

Glu

aaa

Lys

gcce

Ala

aaa

585

aag

475

gct cct
Ala Pro
490

aat ggt
Asn Gly

aat aag

Asn Lys

atc gaa

Ile Glu

aag ctc
Lys Leu
5b5

tat tct

Tyr Ser
570

ctt tce

Leu Ser

att gaa
Ile Glu

cgt

Arg

att
Ile

atc

Ile

agg
Arg
540

aag

Lys

cta

Leu

tet

Ser

tgg
Trp
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g88
Gly

ctt

Leu

aca
Thr
525

atg
Met

gag
Glu

aag

Lys

gaa

Glu

ctg

gtc
Val

cga
Arg
510

atc

Ile

gtt
Val

cge

Arg

aat

Asn

gat
Asp
590

gaa

480

cca cag
Pro Gln
495

gtg aca
Val Thr

acc aat

Thr Asn

aat gat

Asn Asp

att gat
Ile Asp
560

cag att
Gln Ile
575

aag gag
Lys Glu

agc cac

Leu Glu Ser His

605

1488

1536

1584

1632

1680

1728

1776

1824



caa gat gct
Gln Asp Ala
610

gaa att gtt
Glu Ile Val
625

cce cca act

Pro Pro Thr

210> 76
211> 654
212> PRT
<213> Homo

<400> 76

Met Lys Leu

1

Arg Ala Glu

Ile Asp Leu
35

gac

Asp

caa

Gln

ggt
Gly

att
Ile

cca

Pro

gaa
Glu
645

sapiens

Ser

Glu
20

Gly

Leu

5

Glu

Thr

gaa

Glu

att
Ile
630

gag
Glu

gac
Asp
615

atc

Ile

gat

Asp

tte
Phe

agc

Ser

aca

Thr

Val Ala Ala

Asp Lys Lys

Thr Tyr Ser

40

aaa gct aag aag aag
Lys Ala Lys Lys Lys
620

aaa ctc tat gga agt
Lys Leu Tyr Gly Ser
635

gca gaa aaa gat gag
Ala Glu Lys Asp Glu
650

Met Leu Leu Leu Leu
10

Glu Asp Val Gly Thr
25

Cys Val Gly Val Phe
45
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gaa ctg gaa 1872
Glu Leu Glu

gca ggc cct 1920
Ala Gly Pro
640

ttg tag 1965

Leu

Ser Ala Ala
15

Val Val Gly
30

Lys Asn Gly



Arg

Tyr

65

Lys

Arg

Lys

Gln

Ile

145

Leu

Asn

Val

50

Val

Asn

Leu

Phe

Val

130

Ser

Gly

Asp

Glu

Ala

Gln

Ile

Leu

115

Asp

Ala

Lys

Ala

Ile

Phe

Leu

100

Pro

Ile

Met

Lys

Gln

Ile

Thr

Thr

85

Phe

Gly

Val

Val

165

Arg

Ala

Pro

70

Ser

Thr

Lys

Gly

Leu

150

Thr

Gln

Asn

55

Glu

Asn

Val

Gly

135

Thr

His

Ala

Asp

Gly

Pro

Asn

Val

120

Gln

Lys

Ala

Thr

Gln

Gly Asn

Glu Arg Leu

75

Glu Asn Thr

Asp

105

Glu

Thr

Met

Val

90

Pro Ser

Lys Lys

Lys Thr

Arg Ile Thr
60

Ile Gly Asp

Pro Ser

Ala Ala
80

Val Phe Asp Ala Lys

Val Gln Gln
110

Thr Lys Pro
125

Phe Ala Pro
140

95

Asp Ile

Tyr Ile

Glu Glu

Lys Glu Thr Ala Glu Ala Tyr

155

Val Thr
170

Val Pro Ala

Lys Asp Ala Gly Thr Ile
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160

Tyr Phe
175

Ala Gly



Leu

Tyr

Leu

225

Val

Asp

Lys

Arg

Ala
305

Asn

Gly

210

Gly

Phe

Phe

Thr

290

Arg

Val
195

Leu

Gly

Glu

Asp

Gly

275

Glu

Ile

180

Met

Asp

Gly

Val

Gln

260

Lys

Val

Glu

Arg

Lys

Thr

Val

245

Arg

Asp

Glu

Ile

Ile

Arg

Phe

230

Ala

Val

Val

Glu
310

Ile

Glu
215

Asp

Thr

Met

Arg

Ala

295

Ser

185

Asn Glu Pro Thr
200

Gly Glu Lys Asn

Val Ser Leu Leu
235

Asn Gly Asp Thr
250

Glu His Phe Ile
265

Lys Asp Asn Arg
280

Lys Arg Ala Leu

Phe Tyr Glu Gly
315

190

Ala Ala Ala Ile Ala
205

Ile Leu Val Phe Asp
220

Thr Ile Asp Asn Gly
240

His Leu Gly Gly Glu
255

Lys Leu Tyr Lys Lys
270

Ala Val GIn Lys Leu
285

Ser Ser Gln His Gln
300

Glu Asp Phe Ser Glu
320
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Thr

Ser

Lys

Pro

Ser

385

Gln

Leu

Met

Leu

Thr

Ser

Lys

370

Arg

Ala

Asp

Thr

Thr

Met

Asp

355

Ile

Gly

Gly

Val

Lys
435

Arg

Lys

340

Ile

Gln

Ile

Val

Cys

420

Leu

Ala
325

Pro

Asp

Gln

Asn

Leu

405

Pro

Ile

Lys

Val

Glu

Leu

Pro

390

Ser

Leu

Pro

Phe

Gln

Ile

Val

375

Asp

Gly

Thr

Arg

Glu

Lys

Val

360

Lys

Glu

Asp

Leu

Asn

440

Glu Leu Asn Met
330

Val Leu Glu Asp
345

Leu Val Gly Gly

Glu Phe Phe Asn
380

Ala Val Ala Tyr
395

Gln Asp Thr Gly
410

Gly Ile Glu Thr
425

Thr Val Val Pro
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Asp Leu

Ser Asp
350

Ser Thr
365

Gly Lys

Gly Ala

Asp Leu

Val Gly

430

Thr Lys
445

Phe Arg
335

Leu Lys

Arg Tle

Glu Pro

Ala Val
400

Val Leu
415

Gly Val

Lys Ser



Gln

Val

465

Thr

Ile

Ala

Asp

Ala

545

Thr

Ile

450

Tyr

Phe

Glu

Glu

Gln

530

Glu

Arg

Phe

Glu

Asp

Val

Asp

515

Asn

Lys

Asn

Ser

Gly

Leu

Thr

500

Lys

Arg

Phe

Glu

Thr

Glu

Thr

485

Phe

Gly

Leu

Ala

Leu

565

Ala

Arg

470

Gly

Glu

Thr

Thr

Glu

550

Glu

Ser Asp
455

Pro Leu

Ile Pro

Ile Asp

Gly Asn

520

Pro Glu
535

Glu Asp

Ser Tyr

Asn Gln Pro Thr Val
460

Thr Lys Asp Asn His
475

Pro Ala Pro Arg Gly
490

Val Asn Gly Ile Leu
505

Lys Asn Lys Ile Thr
525

Glu Ile Glu Arg Met
540

Lys Lys Leu Lys Glu
555

Ala Tyr Ser Leu Lys
570
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Thr Ile Lys

Leu Leu Gly
480

Val Pro Gln
495

Arg Val Thr
510

Ile Thr Asn

Val Asn Asp

Arg Ile Asp
560

Asn Gln Ile
575



Gly

Thr

Gln

Glu

625

Pro

Asp

Met

Asp

610

Ile

Pro

Glu

595

Ala

Val

Thr

Glu

580

Asp

Gln

Gly

Lys Leu

Ala Val

Ile Glu

Pro Ile

630

Glu Glu
645

Gly

Glu

Asp

615

Ile

Asp

Gly

Glu

600

Phe

Ser

Thr

Lys

Lys

Ala

Leu Ser Ser Glu Asp Lys Glu

590

Ile Glu Trp Leu Glu Ser His

605

Ala Lys Lys Lys Glu Leu Glu

620

Leu Tyr Gly Ser Ala Gly Pro

635

Glu Lys Asp Glu Leu
650
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640



