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<210> 1

<211> 1684

<212> DNA

<213> Rhodosporidium toruloides

<220>
<221> (DS
<222> (20)..(1684)

<400> 1

accactcgct agtgaagca atg gca gct gcg aac gga cac ggc aag gga aag 52
Met Ala Ala Ala Asn Gly His Gly Lys Gly Lys
1 5 10

ccc tcg gtg ctc atc gtc gga gcg ggc gtc gga ggc act gcg tcc gcc 100
Pro Ser Val Leu Ile Val Gly Ala Gly Val Gly Gly Thr Ala Ser Ala
15 20 25

gct cgc ctc gcc cag tcc ggg ttc gac gtg aca gtc ctc gag aag aac 148
Ala Arg Leu Ala Gln Ser Gly Phe Asp Val Thr Val Leu Glu Lys Asn
30 35 40

gac ttt gcc ggc gga cga tgc tcc ctc ttc acc gat ccg acc aag tcc 196
Asp Phe Ala Gly Gly Arg Cys Ser Leu Phe Thr Asp Pro Thr Lys Ser
45 50 55

ttc cgc ttc gac cag ggc ccg agc ctg ttc ctc atc ccg cga ctg ttc 244
Phe Arg Phe Asp Gln Gly Pro Ser Leu Phe Leu Ile Pro Arg Leu Phe
60 65 70 75

gac gag acc ttc agc gac ctc ggg acg agc ctt gag aac gag ggc atc 292
Asp Glu Thr Phe Ser Asp Leu Gly Thr Ser Leu Glu Asn Glu Gly Ile
80 85 90

aag ctt gtc aag tgc gag cca aac tac cgg atc gtc ttc ccc gac aag 340

Lys Leu Val Lys Cys Glu Pro Asn Tyr Arg Ile Val Phe Pro Asp Lys
95 100 105
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gag
Glu

gag
Glu

aag
Lys
140

cgc
Arg

cag
Gln

aag
Lys

atg
Met

ctc
Leu
220

ttc
Phe

gcc
Ala

g8c¢
Gly

gag
Glu

tac
Tyr
300

tgc

gtc
Val

cgsg
Arg
125

gag
Glu

aac
Asn

ctc
Leu

tac
Tyr

tac
Tyr
205

cag

Gln

gt
Gly

aag
Lys

acg
Thr

atc
Ile
285

gag
Glu

tcg

gtc
Val
110

tgg
Trp

gga
Gly

ttc
Phe

cgc
Arg

ttc
Phe
190

ctt

Leu

tac
Tyr

cgc
Arg

ttc
Phe

gcc
Ala
270

gtc
Val

gag
Glu

tcc

gag
Glu

gag
Glu

cat
His

acc
Thr

aag
Lys
175

aag

Lys

g8c¢
Gly

acc
Thr

atc
Ile

cgc
Arg
255

aag
Lys

ctc
Leu

acg
Thr

atc

atg
Met

gga
Gly

gcg
Ala

tcg
Ser
160

ctc

Leu

acg
Thr

atg
Met

gag
Glu

cct
Pro
240

ttc
Phe

ggt
Gly

gtc
Val

agc
Ser

tcg

agc
Ser

gag
Glu

cac
His
145

ctc
Leu

cat
His

gac
Asp

tct
Ser

cac
His
225
caa

Gln

aac
Asn

gtt
Val

aat
Asn

tac
Tyr
305

ttt

agc
Ser

aag
Lys
130

tac
Tyr

ctc
Leu

ccc
Pro

cgc
Arg

ccc
Pro
210

tgc
Cys

acc
Thr

agt
Ser

gaa
Glu

gcg
Ala
290

tcg
Ser

tac

gac
Asp
115

g8c¢
Gly

gag
Glu

tcg
Ser

ttt
Phe

atg
Met
195

ttc
Phe

gaa
Glu

ctc
Leu

ccc
Pro

ctc
Leu
275

gat
Asp

aag
Lys

tgg

ttg
Leu

ttt
Phe

ctg
Leu

atg
Met

gtc
Val
180

cgg
Arg

gac
Asp

g8c¢
Gly

caa
Gln

gtc
Val
260

gag
Glu

ttg
Leu

agg
Arg

tcg

acg
Thr

gaa
Glu

tcg
Ser

gtc
Val
165

tct

Ser

aga
Arg

gct
Ala

atc
Ile

aaa
Lys
245

aag
Lys

agt
Ser

gtg
Val

ctc
Leu

atg

agg
Arg

gga
Gly

atg
Met
150

cgc
Arg

gtc
Val

gcg
Ala

ctc
Leu

ctc
Leu
230

ctc

Leu

cgc
Arg

g8c¢
Gly

tgg
Trp

gag
Glu
310

aac

atg
Met

ttt
Phe
135

gtt
Val

ccg
Pro

tat
Tyr

ttc
Phe

g8c¢
Gly
215

tac

Tyr

gcc
Ala

gtc
Val

gag
Glu

agt
Ser
295

gag
Glu

cgc
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aag
Lys
120

ctc
Leu

cac
His

tct
Ser

tcg
Ser

acc
Thr
200

gcc

Ala

cct
Pro

gaa
Glu

acg
Thr

aag
Lys
280

atg
Met

cgc
Arg

aag

aag
Lys

g8c¢
Gly

gtc
Val

ctg
Leu

cgc
Arg
185

ttt
Phe

tac
Tyr

ctc
Leu

aag
Lys

gtg
Val
265

ttg
Leu

gcg
Ala

ccc
Pro

ata

cag
Gln

ttc
Phe

ctc
Leu

atc
Ile
170

gcg
Ala

gcg
Ala

aac
Asn

ggt
Gly

agc
Ser
250

gag
Glu

aag
Lys

cat
His

gtc
Val

Ccc

gtc
Val

ctg
Leu

cac
His
155

atc
Ile

acc
Thr

tcc
Ser

ctc
Leu

gsgt
Gly
235

g8c¢
Gly

aat
Asn

gcc
Ala

ttg
Leu

agc
Ser
315

cag

388

436

484

532

580

628

676

724

772

820

868

916

964

1012



Cys

ctc
Leu

gac
Asp

gtc
Val

gac
Asp
380

ccc
Pro

att
Ile

tgc
Cys

ttc
Phe

aac
Asn
460

gct
Ala

gtc
Val

g8c¢
Gly

acg
Thr

Ser

gac
Asp

tcg
Ser

aac
Asn
365

gcc
Ala

tcc
Ser

atc
Ile

atc
Ile

aac
Asn
445

gtc
Val

tac
Tyr

ctc
Leu

atg
Met

cac
His
525

Ser

tcg
Ser

atc
Ile
350

gtc
Val

gtc
Val

tct
Ser

ggc
Gly

gag
Glu
430

ttg
Leu

ctc
Leu

ttc
Phe

gcc
Ala

ccc
Pro
510

aag
Lys

Ile

cat
His
335

ttc
Phe

ccc
Pro

atc
Ile

tcc
Ser

gag
Glu
415

cac
His

cac
His

tct
Ser

gtc
Val

g8c¢
Gly
495

atc

Ile

acg
Thr

Ser
320

acc
Thr

cgc
Arg

agc
Ser

gtc
Val

gac
Asp
400

atc
Ile

gag
Glu

cgc
Arg

ttc
Phe

g8c¢
Gly
480

gcc

Ala

ccc
Pro

atc
Ile

Phe

atc
Ile

gaa
Glu

cgt
Arg

ctc
Leu
385

tgg
Trp

gag
Glu

acg
Thr

g8c¢
Gly

cgc
Arg
465

gcg
Ala

cgc
Arg

tcg
Ser

cgc
Arg

Tyr

ttc
Phe

cac
His

cac
His
370

gtc
Val

gac
Asp

cgc
Arg

atc
Ile

agt
Ser
450

ccc
Pro

tct
Ser

ctc
Leu

cgc
Arg

gat
Asp
530

Trp

ctc
Leu

cgt
Arg
355

gac
Asp

ccc
Pro

aaa
Lys

cga
Arg

aac
Asn
435

atc
Ile

aag
Lys

gcg
Ala

gtc
Val

tgg
Trp
515

gcg
Ala

Ser

gca
Ala
340

atc
Ile

cct
Pro

gtc
Val

gtg
Val

ctc
Leu
420

acg
Thr

ctt
Leu

acc
Thr

cac
His

gca
Ala
500

aac

Asn

gcg
Ala

Met
325

gag
Glu

ccg
Pro

tct
Ser

888
Gly

gtc
Val
405

gac
Asp

cct
Pro

gga
Gly

cgc
Arg

ccg
Pro
485

acc

Thr

gtc
Val

gga
Gly

Asn

gag
Glu

cat
His

gcc
Ala

cac
His
390

gaa
Glu

atc
Ile

atc
Ile

ctc
Leu

cac
His
470

gga
Gly

cag
Gln

tcc
Ser

888
Gly

Arg

tac
Tyr

gag
Glu

gct
Ala
375

att
Ile

gac
Asp

aag
Lys

act
Thr

agt
Ser
455

ccg
Pro

act
Thr

atc
Ile

tcc
Ser

ttc
Phe
535
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Lys

cga
Arg

cct
Pro
360

ccc
Pro

tcc
Ser

acg
Thr

gac
Asp

tgg
Trp
440

cac
His

agc
Ser

g8c¢
Gly

ctc
Leu

tcc
Ser
520

acc
Thr

Ile

gag
Glu
345

tcc
Ser

gcc
Ala

gcc
Ala

cgt
Arg

ctc
Leu
425

g8c¢
Gly

gac
Asp

gtc
Val

gtc
Val

aac
Asn
505

gaa

Glu

ctc
Leu

Pro
330

tcc
Ser

ttc
Phe

gac
Asp

gcc
Ala

aac
Asn
410

cga
Arg

gag
Glu

ttc
Phe

aag
Lys

ccc
Pro
490

gac

Asp

ctc
Leu

ctc
Leu

Gln

ttc
Phe

tac
Tyr

aaa
Lys

ctc
Leu
395

aag
Lys

g8c¢
Gly

aag
Lys

ttc
Phe

aac
Asn
475

atc
Ile

ctc
Leu

gcg
Ala

tcg
Ser

1060

1108

1156

1204

1252

1300

1348

1396

1444

1492

1540

1588

1636



gtg ttg ttt ggg ctg atc gcg ttg ttg gtc atg tat ctg cgc gga tga 1684
Val Leu Phe Gly Leu Ile Ala Leu Leu Val Met Tyr Leu Arg Gly
540 545 550

<210> 2

<211> 554

<212> PRT

<213> Rhodosporidium toruloides
<400> 2

Met Ala Ala Ala Asn Gly His Gly Lys Gly Lys Pro Ser Val Leu Ile
1 5 10 15

Val Gly Ala Gly Val Gly Gly Thr Ala Ser Ala Ala Arg Leu Ala Gln
20 25 30

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

Arg Cys Ser Leu Phe Thr Asp Pro Thr Lys Ser Phe Arg Phe Asp Gln
50 55 60

Gly Pro Ser Leu Phe Leu Ile Pro Arg Leu Phe Asp Glu Thr Phe Ser
65 70 75 80

Asp Leu Gly Thr Ser Leu Glu Asn Glu Gly Ile Lys Leu Val Lys Cys
85 90 95

Glu Pro Asn Tyr Arg Ile Val Phe Pro Asp Lys Glu Val Val Glu Met
100 105 110

Ser Ser Asp Leu Thr Arg Met Lys Lys Gln Val Glu Arg Trp Glu Gly
115 120 125

Glu Lys Gly Phe Glu Gly Phe Leu Gly Phe Leu Lys Glu Gly His Ala
130 135 140

His Tyr Glu Leu Ser Met Val His Val Leu His Arg Asn Phe Thr Ser
145 150 155 160

Leu Leu Ser Met Val Arg Pro Ser Leu Ile Ile Gln Leu Arg Lys Leu
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His

Asp

Ser

His

225

Gln

Asn

Val

Asn

Tyr

305

Phe

Ile

Glu

Arg

Pro

Arg

Pro

210

Cys

Thr

Ser

Glu

Ala

290

Ser

Tyr

Phe

His

His
370

Phe

Met

195

Phe

Glu

Leu

Pro

Leu

275

Asp

Lys

Trp

Leu

Arg

355

Asp

Val

180

Arg

Asp

Gly

Gln

Val

260

Glu

Leu

Arg

Ser

Ala

340

Ile

Pro

165

Ser

Arg

Ala

Ile

Lys

245

Lys

Ser

Val

Leu

Met

325

Glu

Pro

Ser

Val

Ala

Leu

Leu

230

Leu

Arg

Gly

Trp

Glu

310

Asn

Glu

His

Ala

Tyr

Phe

Gly

215

Tyr

Ala

Val

Glu

Ser

295

Glu

Arg

Tyr

Glu

Ala
375

Ser

Thr

200

Ala

Pro

Glu

Thr

Lys

280

Met

Arg

Lys

Arg

Pro

360

Pro

Arg

185

Phe

Tyr

Leu

Lys

Val

265

Leu

Ala

Pro

Ile

Glu

345

Ser

Ala

170

Ala

Ala

Asn

Gly

Ser

250

Glu

Lys

His

Val

Pro

330

Ser

Phe

Asp

Thr

Ser

Leu

Gly

235

Gly

Asn

Ala

Leu

Ser

315

Gln

Phe

Tyr

Lys

Lys

Met

Leu

220

Phe

Ala

Gly

Glu

Tyr

300

Cys

Leu

Asp

Val

Asp
380
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Tyr

Tyr

205

Gln

Gly

Lys

Thr

Ile

285

Glu

Ser

Asp

Ser

Asn

365

Ala

Phe

190

Leu

Tyr

Arg

Phe

Ala

270

Val

Glu

Ser

Ser

Ile

350

Val

Val

175

Lys

Gly

Thr

Ile

Arg

255

Lys

Leu

Thr

Ile

His

335

Phe

Pro

Ile

Thr

Met

Glu

Pro

240

Phe

Gly

Val

Ser

Ser

320

Thr

Arg

Ser

Val



Leu

385

Trp

Glu

Thr

Gly

Arg

465

Ala

Arg

Ser

Arg

Ile
545

Val

Asp

Arg

Ile

Ser

450

Pro

Ser

Leu

Arg

Asp

530

Ala

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

<220>
<221>
<222>

Pro

Lys

Arg

Asn

435

Ile

Lys

Ala

Val

Trp

515

Ala

Leu

3
1916
DNA

Rhodosporidium toruloides

CDs

Val

Val

Leu

420

Thr

Leu

Thr

His

Ala

500

Asn

Ala

Leu

Gly

Val

405

Asp

Pro

Gly

Arg

Pro

485

Thr

Val

Gly

Val

(78)..(1916)

His

390

Glu

Ile

Ile

Leu

His

470

Gly

Gln

Ser

Gly

Met
550

Ile

Asp

Lys

Thr

Ser

455

Pro

Thr

Ile

Ser

Phe

535

Tyr

Ser

Thr

Asp

Trp

440

His

Ser

Gly

Leu

Ser

520

Thr

Leu

Ala

Arg

Leu

425

Asp

Val

Val

Asn

505

Glu

Leu

Arg

Ala

Asn

410

Arg

Glu

Phe

Lys

Pro

490

Asp

Leu

Leu

Gly

Leu

395

Lys

Gly

Lys

Phe

Asn

475

Ile

Leu

Ala

Ser

Pro

Ile

Cys

Phe

Asn

460

Ala

Val

Gly

Thr

Val
540
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Ser

Ile

Ile

Asn

445

Val

Tyr

Leu

Met

His

525

Leu

Ser

Gly

Glu

430

Leu

Leu

Phe

Ala

Pro

510

Lys

Phe

Ser

Glu

415

His

His

Ser

Val

Gly

495

Ile

Thr

Gly

Asp

400

Ile

Glu

Arg

Phe

Gly

480

Ala

Pro

Ile

Leu



<400> 3

gggctgttct cgctattctc gaggggtcgt cctggggectg tctgtgactt gctatcgact 60
gctagactcg cgctcge atg ggc gga ctg gac tac tgg ctc gtc cac ctc 110
Met Gly Gly Leu Asp Tyr Trp Leu Val His Leu
1 5 10

cgc tgg act atc ccg cca gcg cta gtc ctc tgg agc acc ttc aga aag 158
Arg Trp Thr Ile Pro Pro Ala Leu Val Leu Trp Ser Thr Phe Arg Lys

15 20 25
ctt agg aca cgg cgc gat gtc tac aag acg ctc ttc ctc atc acc atc 206
Leu Arg Thr Arg Arg Asp Val Tyr Lys Thr Leu Phe Leu Ile Thr Ile

30 35 40
gca gta acg gcg acg att ccc tgg gac tcg tac ctc atc cgg cac agg 254
Ala Val Thr Ala Thr Ile Pro Trp Asp Ser Tyr Leu Ile Arg His Arg
45 50 55
atc tgg tca tac ccc gag tca tcc gtc gtc ggg ccg acc ctc ttc gcg 302
Ile Trp Ser Tyr Pro Glu Ser Ser Val Val Gly Pro Thr Leu Phe Ala
60 65 70 75
ata ccc tac gaa gag atc ttc ttc ttc ttc gtc caa acc tac atc acc 350
Ile Pro Tyr Glu Glu Ile Phe Phe Phe Phe Val Gln Thr Tyr Ile Thr
80 85 920

gcg acc gtc tac gcc ctc ttc agec cgc cca gtc gtc cac gcc gtc ctc 398
Ala Thr Val Tyr Ala Leu Phe Ser Arg Pro Val Val His Ala Val Leu

95 100 105
ctc cct cgg aaa cct agc gac gga cga gca gcg agg tgg att gga acg 446
Leu Pro Arg Lys Pro Ser Asp Gly Arg Ala Ala Arg Trp Ile Gly Thr

110 115 120
gcg gcg ttc ttg ggc atc ttt gcg ctc gcg tgg gca aag ttg gag gag 494
Ala Ala Phe Leu Gly Ile Phe Ala Leu Ala Trp Ala Lys Leu Glu Glu
125 130 135
gga gga gag ggg acg tac ctc gcg ttg att gtt gga tgg gtg gcg ccg 542
Gly Gly Glu Gly Thr Tyr Leu Ala Leu Ile Val Gly Trp Val Ala Pro
140 145 150 155
ttc ctt gcg ctg ctt tgg ttc att gcc tca acc cac atc ctc gcc atg 590
Phe Leu Ala Leu Leu Trp Phe Ile Ala Ser Thr His Ile Leu Ala Met
160 165 170

ccc cgc tgg gct gtc ggt ctc ccc atc ctc cta ccg acg ctc tac ctg 638
Pro Arg Trp Ala Val Gly Leu Pro Ile Leu Leu Pro Thr Leu Tyr Leu

175 180 185
tgg gag tgc gac gcg cga gct ctg caa cgc ggg act tgg gtc atc gag 686

Trp Glu Cys Asp Ala Arg Ala Leu Gln Arg Gly Thr Trp Val Ile Glu
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aag
Lys

gcc
Ala
220

gcc
Ala

cgc
Arg

ctc
Leu

gCcg
Ala

agt
Ser
300

gcc
Ala

gca
Ala

ctc
Leu

tcg
Ser

cga
Arg
380

ctt
Leu

g8c
Gly
205

gtc
Val

tgc
Cys

acc
Thr

aac
Asn

gct
Ala
285

cag
Gln

tgg
Trp

gca
Ala

tac
Tyr

aac
Asn
365

g8c
Gly

aac
Asn

190

acg
Thr

ttc
Phe

gac
Asp

tca
Ser

tcg
Ser
270

atc
Ile

gtg
Val

tgc
Cys

gcc
Ala

cct
Pro
350

aag

Lys

gca
Ala

gaa
Glu

aag
Lys

ttc
Phe

tac
Tyr

tcc
Ser
255

ccc
Pro

gag
Glu

ttt
Phe

cga
Arg

gaa
Glu
335

ccc
Pro

cag
Gln

ttc
Phe

ctc
Leu

ctg
Leu

ctc
Leu

tgc
Cys
240

gtc
Val

gac
Asp

atc
Ile

gag
Glu

gtc
Val
320

tcc
Ser

tcc
Ser

atc
Ile

cgc
Arg

ctc
Leu
400

g8¢
Gly

ttg
Leu
225

ctc
Leu

ttc
Phe

gcc
Ala

ttg
Leu

g8¢
Gly
305

tgc
Cys

aac
Asn

tcc
Ser

gag
Glu

ctc
Leu
385

gac
Asp

ttg
Leu
210

acg
Thr

gca
Ala

cca
Pro

gca
Ala

tcg
Ser
290

agg
Arg

gac
Asp

atc
Ile

tcc
Ser

gcg
Ala
370

ctc

Leu

g8¢
Gly

195

gct
Ala

aac
Asn

gtt
Val

ccc
Pro

cag
Gln
275

att
Ile

ttg
Leu

gac
Asp

gac
Asp

acg
Thr
355

gcc

Ala

agc
Ser

ttc
Phe

ttc
Phe

gtc
Val

cac
His

ctg
Leu
260

cga
Arg

cac
His

agg
Arg

ctg
Leu

atg
Met
340

ccc
Pro

ttg
Leu

ctt
Leu

cgc
Arg

cgc
Arg

atg
Met

gac
Asp
245

cgc
Arg

caa
Gln

tcg
Ser

ctg
Leu

atc
Ile
325

att
Ile

acc
Thr

ccc
Pro

ctc
Leu

acc
Thr
405

ggt
Gly

atc
Ile
230

ctc
Leu

gac
Asp

cgc
Arg

aag
Lys

gac
Asp
310

gac
Asp

tcg
Ser

tct
Ser

g8c¢
Gly

cct
Pro
390

gac
Asp

ctc
Leu
215

gtc
Val

cgc
Arg

ttc
Phe

atc
Ile

agc
Ser
295

ctc
Leu

aac
Asn

g8¢
Gly

ctc
Leu

ttg
Leu
375

att
Ile

ctc
Leu
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200

gag
Glu

ttc
Phe

tcc
Ser

ctc
Leu

gag
Glu
280

ttc
Phe

ctc
Leu

gcc
Ala

tgc
Cys

ccc
Pro
360

agc

Ser

gcc
Ala

tcc
Ser

att
Ile

g8¢
Gly

tac
Tyr

ccg
Pro
265

gac
Asp

tcg
Ser

tcg
Ser

tcg
Ser

ctc
Leu
345

gtc
Val

gag
Glu

cgc
Arg

ttc
Phe

gag
Glu

ctg
Leu

gac
Asp
250

atc
Ile

ttg
Leu

acg
Thr

ctc
Leu

aca
Thr
330

gac
Asp

cgc
Arg

ccc
Pro

ccg
Pro

ctc
Leu
410

gag
Glu

gtc
Val
235

aag
Lys

ctc
Leu

cag
Gln

gcg
Ala

tac
Tyr
315

gtc
Val

ctc
Leu

gtt
Val

gaa
Glu

ccg
Pro
395

gct
Ala

734

782

830

878

926

974

1022

1070

1118

1166

1214

1262

1310



ctc
Leu

g88
Gly

tcg
Ser

ctc
Leu
460

ccc
Pro

gca
Ala

gtc
Val

tac
Tyr

gat
Asp
540

aag

Lys

gCcg
Ala

ttg
Leu

agg
Arg

tcc
Ser

aac
Asn

gat
Asp
445

tgc
Cys

gct
Ala

cat
His

aat
Asn

ctc
Leu
525

agg
Arg

gat
Asp

gCcg
Ala

gac
Asp

gcg
Ala
605

<210>

gac
Asp

g8c
Gly
430

ctc
Leu

gtc
Val

caa
Gln

gtt
Val

atc
Ile
510

cct
Pro

cgsg
Arg

gCcg
Ala

tgt
Cys

gag
Glu
590

cgc
Arg

tcg
Ser
415

ata
Ile

ctc
Leu

caa
Gln

tca
Ser

ctc
Leu
495

gcg
Ala

ggt
Gly

gcc
Ala

ata
Ile

ttg
Leu
575

geg
Gly

aaa
Lys

aag
Lys

tcg
Ser

gtc
Val

ctc
Leu

gtc
Val
480

gct
Ala

cge
Arg

cgc
Arg

cta
Leu

gag
Glu
560

gtt
Val

agg
Arg

gcg
Ala

gst
Gly

agt
Ser

tac
Tyr

gtc
Val
465

ccg
Pro

gcg
Ala

gac
Asp

g88
Gly

ctt
Leu
545

aag

Lys

tat
Tyr

gtc
Val

tgg
Trp

gtc
Val

atc
Ile

gcc
Ala
450

tgg
Trp

cgc
Arg

gcg
Ala

gta
Val

ctc
Leu
530

gct
Ala

ttg
Leu

ctc
Leu

atg
Met

cag
Gln
610

aag
Lys

tcc
Ser
435

aat
Asn

gca
Ala

gac
Asp

agg
Arg

ccg
Pro
515

gac
Asp

cgt
Arg

ccg
Pro

agc
Ser

gag
Glu
595

gcg
Ala

acg
Thr
420

gcc
Ala

aac
Asn

cac
His

ccg
Pro

gag
Glu
500

gCcg
Ala

acg
Thr

gCcg
Ala

caa
Gln

att
Ile
580

cgc

Arg

ttg
Leu

aac
Asn

gag
Glu

gtc
Val

tgc
Cys

acc
Thr
485

atg
Met

gat
Asp

cct
Pro

aac
Asn

gag
Glu
565

g88
Gly

gCcg
Ala

tga

g8c¢
Gly

ttg
Leu

gcc
Ala

acg
Thr
470

ctc
Leu

gga
Gly

ctg
Leu

gtg
Val

gag
Glu
550

gcg
Ala

gac
Asp

agg
Arg

agc
Ser

ccc
Pro

tcg
Ser
455

cct
Pro

tca
Ser

cag
Gln

aag
Lys

ccc
Pro
535

atg
Met

aga
Arg

gcg
Ala

gtg
Val
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gca
Ala

atc
Ile
440

tcc
Ser

tac
Tyr

gaa
Glu

gct
Ala

att
Ile
520

gag
Glu

gct
Ala

gga
Gly

gtc
Val

tcc
Ser
600

aac
Asn
425

aag
Lys

gtc
Val

tcg
Ser

gcg
Ala

ctt
Leu
505

g88
Gly

ttg
Leu

gca
Ala

g88
Gly

g88
Gly
585

aag
Lys

gst
Gly

acc
Thr

gcc
Ala

cgc
Arg

gag
Glu
490

cag
Gln

cgsg
Arg

acg
Thr

cag
Gln

atc
Ile
570

agg
Arg

g88
Gly

aac
Asn

gac
Asp

gat
Asp

aca
Thr
475

aac
Asn

ctc
Leu

atc
Ile

gcg
Ala

agt
Ser
555

agg
Arg

gcc
Ala

gcg
Ala

1358

1406

1454

1502

1550

1598

1646

1694

1742

1790

1838

1886

1916



<211>
<212>
<213>

<400>

6
P

Rhodosporidium toruloides

4

12
RT

Met Gly Gly Leu

1

Pro

Asp

Ile

Glu

65

Ile

Leu

Ser

Ile

Tyr

145

Trp

Gly

Ala

Val

Pro

50

Ser

Phe

Phe

Asp

Phe

130

Leu

Phe

Leu

Leu

Tyr

35

Trp

Ser

Phe

Ser

Gly

115

Ala

Ala

Ile

Pro

Val

20

Lys

Asp

Val

Phe

Arg

100

Arg

Leu

Leu

Ala

Ile
180

Asp Tyr Trp

5

Leu

Thr

Ser

Val

Phe

85

Pro

Ala

Ala

Ile

Ser

165

Leu

Trp

Leu

Tyr

Gly

70

Val

Val

Ala

Trp

Val

150

Thr

Leu

Ser

Phe

Leu

55

Pro

Gln

Val

Arg

Ala

135

Gly

His

Pro

Leu

Thr

Leu

40

Ile

Thr

Thr

His

Trp

120

Lys

Trp

Ile

Thr

Val

Phe

25

Ile

Arg

Leu

Tyr

Ala

105

Ile

Leu

Val

Leu

Leu
185

His

10

Arg

Thr

His

Phe

Ile

90

Val

Gly

Glu

Ala

Ala

170

Tyr

Leu

Lys

Ile

Arg

Ala

75

Thr

Leu

Thr

Glu

Pro

155

Met

Leu

Arg

Leu

Ala

Ile

60

Ile

Ala

Leu

Ala

Gly

140

Phe

Pro

Trp
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Trp

Arg

Val

45

Trp

Pro

Thr

Pro

Ala

125

Gly

Leu

Arg

Glu

Thr

Thr

30

Thr

Ser

Tyr

Val

Arg

110

Phe

Glu

Ala

Trp

Cys
190

Ile

15

Arg

Ala

Tyr

Glu

Tyr

95

Leu

Gly

Leu

Ala

175

Asp

Pro

Arg

Thr

Pro

Glu

80

Ala

Pro

Gly

Thr

Leu

160

Val

Ala



Arg

Gly

Leu

225

Leu

Phe

Ala

Leu

Gly

305

Cys

Asn

Ser

Glu

Leu

385

Asp

Ala

Leu

210

Thr

Ala

Pro

Ala

Ser

290

Arg

Asp

Ile

Ser

Ala

370

Leu

Gly

Leu

195

Ala

Asn

Val

Pro

Gln

275

Ile

Leu

Asp

Asp

Thr

355

Ala

Ser

Phe

Gln

Phe

Val

His

Leu

260

Arg

His

Arg

Leu

Met

340

Pro

Leu

Leu

Arg

Arg

Arg

Met

Asp

245

Arg

Gln

Ser

Leu

Ile

325

Ile

Thr

Pro

Leu

Thr
405

Gly

Gly

Ile

230

Leu

Asp

Arg

Lys

Asp

310

Asp

Ser

Ser

Gly

Pro

390

Asp

Thr

Leu

215

Val

Arg

Phe

Ile

Ser

295

Leu

Asn

Gly

Leu

Leu

375

Ile

Leu

Trp

200

Glu

Phe

Ser

Leu

Glu

280

Phe

Leu

Ala

Cys

Pro

360

Ser

Ala

Ser

Val

Ile

Gly

Tyr

Pro

265

Asp

Ser

Ser

Ser

Leu

345

Val

Glu

Arg

Phe

Ile

Glu

Leu

Asp

250

Ile

Leu

Thr

Leu

Thr

330

Asp

Arg

Pro

Pro

Leu
410

Glu

Glu

Val

235

Lys

Leu

Gln

Ala

Tyr

315

Val

Leu

Val

Glu

Pro

395

Ala

Lys

Ala

220

Ala

Arg

Leu

Ala

Ser

300

Ala

Ala

Leu

Ser

Arg

380

Leu

Leu
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Gly

205

Val

Cys

Thr

Asn

Ala

285

Gln

Trp

Ala

Tyr

Asn

365

Gly

Asn

Ser

Thr

Phe

Asp

Ser

Ser

270

Ile

Val

Cys

Ala

Pro

350

Lys

Ala

Glu

Asp

Phe

Tyr

Ser

255

Pro

Glu

Phe

Arg

Glu

335

Pro

Gln

Phe

Leu

Ser
415

Leu

Leu

Cys

240

Val

Asp

Ile

Glu

Val

320

Ser

Ser

Ile

Arg

Leu

400

Lys



Gly

Ser

Tyr

Val

465

Pro

Ala

Asp

Gly

Leu

545

Lys

Tyr

Val

Trp

Val

Ile

Ala

450

Trp

Arg

Ala

Val

Leu

530

Ala

Leu

Leu

Met

Gln
610

Lys

Ser

435

Asn

Ala

Asp

Arg

Pro

515

Asp

Arg

Pro

Ser

Glu

595

Ala

Thr

420

Ala

Asn

His

Pro

Glu

500

Ala

Thr

Ala

Gln

Ile

580

Arg

Leu

Asn

Glu

Val

Cys

Thr

485

Met

Asp

Pro

Asn

Glu

565

Gly

Ala

Gly

Leu

Ala

Thr

470

Leu

Gly

Leu

Val

Glu

550

Ala

Asp

Arg

Ser

Pro

Ser

455

Pro

Ser

Gln

Lys

Pro

535

Met

Arg

Ala

Val

Ala

Ile

440

Ser

Tyr

Glu

Ala

Ile

520

Glu

Ala

Gly

Val

Ser
600

Asn

425

Lys

Val

Ser

Ala

Leu

505

Gly

Leu

Ala

Gly

Gly

585

Lys

Gly

Thr

Ala

Arg

Glu

490

Gln

Arg

Thr

Gln

Ile

570

Arg

Gly

Asn

Asp

Asp

Thr

475

Asn

Leu

Ile

Ala

Ser

555

Arg

Ala

Ala

Gly

Ser

Leu

460

Pro

Ala

Val

Tyr

Asp

540

Lys

Ala

Leu

Arg
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Asn

Asp

445

Cys

Ala

His

Asn

Leu

525

Arg

Asp

Ala

Asp

Ala
605

Gly

430

Leu

Val

Gln

Val

Ile

510

Pro

Arg

Ala

Cys

Glu

590

Arg

Ile

Leu

Gln

Ser

Leu

495

Ala

Gly

Ala

Ile

Leu

575

Gly

Lys

Ser

Val

Leu

Val

480

Ala

Arg

Arg

Leu

Glu

560

Val

Arg

Ala



<210> 5

<211> 1121

<212> DNA

<213> Rhodosporidium toruloides

<220>
<221> (DS
<222>  (42)..(1121)

<400> 5
actcgctccc gectgectctcg ctcgetgetg cttgtctgag g atg tcg ctg gat tgg 56
Met Ser Leu Asp Trp
1 5
tac gac aac ttt atc gac aag gtg cag ggc acg ccg tcg tgg cag ccc 104
Tyr Asp Asn Phe Ile Asp Lys Val Gln Gly Thr Pro Ser Trp Gln Pro
10 15 20
gcg cag gag cag gtc ctg aca gag ccg tac acc tac ctc gcc tcg atc 152
Ala Gln Glu Gln Val Leu Thr Glu Pro Tyr Thr Tyr Leu Ala Ser Ile
25 30 35
ccg ggc aag gag gtg cgc tcg gcg ctc atc gecg gecg ttc aac cag tgg 200
Pro Gly Lys Glu Val Arg Ser Ala Leu Ile Ala Ala Phe Asn Gln Trp
40 45 50
atg ggt gtc gca gac gtc gat ctc gag att gtc aag aaa gtc gtc ggg 248
Met Gly Val Ala Asp Val Asp Leu Glu Ile Val Lys Lys Val Val Gly
55 60 65
atg ctg cac acg gcc agc ctg ctg atg gac gac gtc gag gac gac tcg 296
Met Leu His Thr Ala Ser Leu Leu Met Asp Asp Val Glu Asp Asp Ser
70 75 80 85
cac ctc cgt cga ggc atg cct gtc gca cac aag atc tac gga atc ccg 344
His Leu Arg Arg Gly Met Pro Val Ala His Lys Ile Tyr Gly Ile Pro
90 95 100
cag acg atc aac tcg gcc aac tat gtc tac ttt ctc gcg ttt caa gaa 392
Gln Thr Ile Asn Ser Ala Asn Tyr Val Tyr Phe Leu Ala Phe Gln Glu
105 110 115
ctc cag cgg ata cac ccg cgg cca ggc atc aag gtc gaa gag atg gtc 440
Leu Gln Arg Ile His Pro Arg Pro Gly Ile Lys Val Glu Glu Met Val
120 125 130
act gaa gag cta ttg aac ctg cat cgc gga caa ggg atg gac cta ttc 488
Thr Glu Glu Leu Leu Asn Leu His Arg Gly Gln Gly Met Asp Leu Phe
135 140 145
tgg cgc gag aac ctg atc tgt ccg aca gaa ccc gag tac atc gac atg 536
Trp Arg Glu Asn Leu Ile Cys Pro Thr Glu Pro Glu Tyr Ile Asp Met
150 155 160 165
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gtc
Val

atg
Met

ctg
Leu

tcc
Ser

g8c¢
Gly
230

aac
Asn

ccg
Pro

gcg
Ala

gag
Glu

aag
Lys
310

gag
Glu

aag
Lys

aaa
Lys

aac
Asn

gcc
Ala

atc
Ile

gtc
Val
215

aaa
Lys

cgc
Arg

aaa
Lys

tat
Tyr

gtt
Val
295

ctt
Leu

gcg
Ala

gcg
Ala

gcc
Ala

aac
Asn

gct
Ala

ggc
Gly
200

gag
Glu

ttc
Phe

caa
Gln

gag
Glu

acg
Thr
280

gcg
Ala

gtg
Val

atg
Met

gtg
Val

tga

aag
Lys

tcg
Ser
185

atc
Ile

tac
Tyr

tcc
Ser

atc
Ile

tac
Tyr
265

cgc
Arg

cge
Arg

ctg
Leu

gag
Glu

acg
Thr
345

acg
Thr
170

cct
Pro

atc
Ile

gca
Ala

ttc
Phe

ctc
Leu
250

gcc
Ala

gag
Glu

ctg
Leu

gag
Glu

agg
Arg
330

aac
Asn

gga
Gly

gct
Ala

ttc
Phe

aac
Asn

ccc
Pro
235

aac
Asn

gtc
Val

gtg
Val

gga
Gly

gaa
Glu
315

aag

Lys

g8c¢
Gly

gga
Gly

cca
Pro

cag
Gln

aat
Asn
220

atc
Ile

atc
Ile

agc
Ser

ttg
Leu

888
Gly
300

ccg

Pro

ctt
Leu

gtc
Val

ctg
Leu

cca
Pro

atc
Ile
205

aag
Lys

gtc
Val

ctg
Leu

tac
Tyr

cgc
Arg
285

aac

Asn

cag
Gln

gag
Glu

aac
Asn

ttc
Phe

cgsg
Arg
190

cgc
Arg

g8c¢
Gly

cac
His

cgc
Arg

atg
Met
270

aag
Lys

agg
Arg

gtg
Val

gag
Glu

g8c¢
Gly
350

cgc
Arg
175

gat
Asp

gac
Asp

tac
Tyr

tcg
Ser

gag
Glu
255

gag
Glu

ttg
Leu

ggc
Gly

aag
Lys

gtc
Val
335

gtc
Val

att
Ile

tac
Tyr

gac
Asp

tgc
Cys

atc
Ile
240

cgg
Arg

aca
Thr

acg
Thr

gtc
Val

gtc
Val
320

gtc
Val

cat
His

gcg
Ala

gtc
Val

tac
Tyr

gaa
Glu
225

cgc
Arg

cct
Pro

cgg
Arg

cag
Gln

gag
Glu
305

aat

Asn

aag
Lys

gcg
Ala
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atc
Ile

ccg
Pro

gtg
Val
210

gac
Asp

tcc
Ser

tcc
Ser

acg
Thr

cag
Gln
290

gcg
Ala

g8c¢
Gly

agc
Ser

cac
His

aag
Lys

ctc
Leu
195

aac
Asn

ttc
Phe

gac
Asp

tct
Ser

g8c¢
Gly
275

gcg
Ala

att
Ile

gtc
Val

aaa
Lys

gcg
Ala
355

ttg
Leu
180

gcc
Ala

ctg
Leu

tcc
Ser

acc
Thr

ccc
Pro
260

tcg
Ser

agg
Arg

ctc
Leu

gag
Glu

ccg
Pro
340

ctc
Leu

atg
Met

aac
Asn

caa
Gln

gaa
Glu

tcg
Ser
245

gsgt
Gly

ttc
Phe

gac
Asp

gac
Asp

g8c¢
Gly
325

gtc
Val

ccc
Pro

584

632

680

728

776

824

872

920

968

1016

1064

1112

1121



<210> 6

<211> 359

<212> PRT

<213> Rhodosporidium toruloides

<400> 6
Met Ser Leu Asp Trp Tyr Asp Asn Phe Ile Asp Lys Val Gln Gly Thr
1 5 10 15

Pro Ser Trp Gln Pro Ala Gln Glu Gln Val Leu Thr Glu Pro Tyr Thr
20 25 30

Tyr Leu Ala Ser Ile Pro Gly Lys Glu Val Arg Ser Ala Leu Ile Ala
35 40 45

Ala Phe Asn Gln Trp Met Gly Val Ala Asp Val Asp Leu Glu Ile Val
50 55 60

Lys Lys Val Val Gly Met Leu His Thr Ala Ser Leu Leu Met Asp Asp
65 70 75 80

Val Glu Asp Asp Ser His Leu Arg Arg Gly Met Pro Val Ala His Lys
85 90 95

Ile Tyr Gly Ile Pro Gln Thr Ile Asn Ser Ala Asn Tyr Val Tyr Phe
100 105 110

Leu Ala Phe Gln Glu Leu Gln Arg Ile His Pro Arg Pro Gly Ile Lys
115 120 125

Val Glu Glu Met Val Thr Glu Glu Leu Leu Asn Leu His Arg Gly Gln
130 135 140

Gly Met Asp Leu Phe Trp Arg Glu Asn Leu Ile Cys Pro Thr Glu Pro
145 150 155 160

Glu Tyr Ile Asp Met Val Asn Asn Lys Thr Gly Gly Leu Phe Arg Ile
165 170 175

Ala Ile Lys Leu Met Met Ala Ala Ser Pro Ala Pro Pro Arg Asp Tyr
180 185 190
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Val Pro Leu Ala Asn Leu Ile Gly Ile Ile Phe Gln Ile Arg Asp Asp
195 200 205

Tyr Val Asn Leu Gln Ser Val Glu Tyr Ala Asn Asn Lys Gly Tyr Cys
210 215 220

Glu Asp Phe Ser Glu Gly Lys Phe Ser Phe Pro Ile Val His Ser Ile
225 230 235 240

Arg Ser Asp Thr Ser Asn Arg Gln Ile Leu Asn Ile Leu Arg Glu Arg
245 250 255

Pro Ser Ser Pro Gly Pro Lys Glu Tyr Ala Val Ser Tyr Met Glu Thr
260 265 270

Arg Thr Gly Ser Phe Ala Tyr Thr Arg Glu Val Leu Arg Lys Leu Thr
275 280 285

Gln Gln Ala Arg Asp Glu Val Ala Arg Leu Gly Gly Asn Arg Gly Val
290 295 300

Glu Ala Ile Leu Asp Lys Leu Val Leu Glu Glu Pro Gln Val Lys Val
305 310 315 320

Asn Gly Val Glu Gly Glu Ala Met Glu Arg Lys Leu Glu Glu Val Vval
325 330 335

Lys Ser Lys Pro Val Lys Ala Val Thr Asn Gly Val Asn Gly Val His
340 345 350

Ala His Ala Leu Pro Lys Ala
355

210> 7

<211> 2430

<212> DNA

<213> Rhodosporidium toruloides

<400> 7
accactcgct agtgaagcaa tggcagctgc gaacggacac ggcaagggaa agccctcggt 60
gctcatcgtc ggagcgggeg tcggaggcac tgcgtccgec gectcgectcg cccagteegg 120
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gttcgacgtg
tgggagctat
gagaagaacg
cgcttcgacc
gacctcggga
cggatcgtct
aagcaggtcg
gaagcgagac
gttaactgac
ctacgagctg
ccgececcecgtcet
cctcatcaag
ctcagtattc
ttgcgtccat
tcaattgctc
tcccttcgac
cctctaccct
gagcggegcec
ggccaagggt
tgcggatttg
cgaggagcgc
tgagattgtc
cacagcaaga
tgagcacgag
caggtccttc
caacgtcccc

tcgctcactc

acaggtgcgc
gagggtgact
actttgccgg
agggcccgag
cgagccttga
tccccgacaa
agcggtggga
cacgagcgga
gttcatgttc
tcgatggttc
ctgatcatcc
gctgatacga
gcgegegacc
gtaccttgtg
gccaagatcc
gctctcggeg
ctcggtggtt
aagttccgct
gttgaactcg
gtgtggagta
cccgtcagcect
actcttcact
taccccagct
atcgctgcgg
gactcgatct
agccgtcacg

attgtccgct

acactcgtct
gtcgagaggt
cggacgatgc
cctgttcctc
gaacgagggc
ggaggtcgtc
gggagagaag
gatgcccctt
gatacagatt
acgtcctcca
agctccgcaa
ctcgectggga
aagtacttca
agttggagca
tcctccgetg
cctacaacct
tcggtcgcat
tcaacagtcc
agagtggcga
tggcgcattt
gctcgtccat
tatctcagag
cgactcgcat
tactcgacac
tccgcgaaca

acccttcgtg

cgcagtgccg

cctgecgecegt
actgacgagt
tccctcttca
atcccgcgac
atcaagcttg
gagatgagca
ggctttgaag
cgctcgtgtt
tctcggcttc
ccgcaacttc
gctccatccc
acgcaggatt
agacggaccg
cattacaata
acccgcacct
cctccagtac
ccctcaaacc
cgtcaagcgc
gaagttgaag
gtacgaggag
ctcgttttac
cggtggatcc
accatcttcc
aagattgact
ccgtatcccg
cgttttgctc

ctcccgecga

cctgecgtcga
tcgcctcegtc
ccgatccgac
tgttcgacga
tcaagtgcga
gcgacttgac
ggtgagtggc
ccctcgecegc
ctgaaggagg
acctcgctcc
tttgtctctg
gctgatgagc
catgcggaga
cgagcgccag
cctctttcgc
accgagcact

ctccaaaaac

gtcacggtgg
gccgagatcg
acgagctact
tggtcgatga
tgacgctgtt
tcgcagagga
gctgacggat
catgagcctt
acctcgttag

caaagacgcc
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tcgggggacg

gacagtcctc
caagtccttc
gaccttcagc
gccaaactac
gaggatgaag
gggcgaagtt
ttttcttcca
gacatgcgca
tctcgatggt
tcgtacgtca
gtcgcatcga
gcgttcacct
ctatggcgcc
agggcatgtc
gcgaaggcat
tcgccgaaaa
agaatggcac
tcctcgtcaa
cgaagaggct
accggtgcegt
cgagccattc
gtaccgagag
acgcactgtc
ccttctacgt
ctcgccctcg

gtcatcgtcc

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



tcgtccccgt
tcgaagacac
tccgaggctg
acttgcaccg
gtctctggtc
aacgtcctct
ggcgegtctg
cgttgctccc
cgttgcagcg
gacctcggca

aagacgatcc

gcgttgttgg

<210> 8
<211>
<212>
<213>

DNA
<400> 8

gggctgttct
gctagactcg
ccgttcactc
ccgctggact
gcgcgatgtc
gctcgatgcet
tgcagctcat
ccctgggact
accgccgtct
gccgaccctc

caccgcgacc

cgggcacatt
gcgtaacaag
catcgagcac
cggcagtatc
ctgctcgtcg
ctttccgccc
cgcacccggg
tgggcagcgc
tccccatcgt
tgcccatccc
gcgatgeggce

tcatgtatct

2334

Rhodosporidium

cgctattctc
cgctcgcatg
gcatcctccg
atcccgccag
tacaagacgc
ccaatcgcca
gtaaaccgga
cgtacctcat
aacgctcgceg
ttcgcgatac

gtctacgccc

tccgccgcecc
attatcggcg
gagacgatca
cttggactca
acgttagcgc
caagacccgc
aactgggtga
cgcgegtgtg
cctcgccggc
ctcgecgectgg
gggagggttc

gcgcggatga

toruloides

gaggggtcgt
ggcggactgg
gactcaccct
cgctagtcct
tcttcctcat
actgacctct
agacgagaga
ccggcacagg
ccggacagat
cctacgaaga

tcttcagccg

tcccctcectc
agatcgagcg
acacgcctat
gtcacgactt
tgaccttccc
cacccgagcg
gtcacggtgg
ggcggaagcec
gcccgectceg
aacgtctcct

accctcctct

cctggggctg

actactggct
cgtgttgctc
ctggagcacc
caccgtgcgt
gctcgtcccg
ggctgaccga
gtgcgccaag
ctggtcatac
gatcttcttc

cccagtcgtc

ttccgactgg
ccgactcgac
cacttggggc
cttgtgagtc
aatctttcgt
tcaagaacgc
tcttcgctcg
ttgtgactga
tcgcaaccca
cctccgaact

cggtgttgtt

tctgtgactt
cgtgtgegtc
gtaacgcgcg
ttcagaaagc
cctcaccgct
cagatcgcag
aagacgcgca
tcttgctctg
cccgagtcat
ttcttcgtcc

cacgccgtcc
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gacaaagtgg

atcaaggacc
gagaagttca
tcgcgcgcta
ttctctcagc
ttacttcgtc
tctcgettgce
ctctcgtcgt
gatcctcaac
cgcgacgceac

tgggctgatc

gctatcgact
cacctcgctc
acagccacct
ttaggacacg
tccteccgtceg
taacggttcg
ggcgacgatt
tatccccaaa
ccgtcgtcgg
aaacctacat

tcctccctceg

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2430

60

120

180

240

300

360

420

480

540

600

660



gaaacctagc
tgcgctcgeg
tggatgggtg
aggatgactg
gctgggetgt
gagctctgca
gcggtctcga
acgtgcttca
tggtcgectg
catccgtctt
cacagcgaca
agagcttctc
tgtgagtgcg
gcctggtgcec
tccaacatcg
cccacctctc
agcgagcccg
cttaacgaac
aagggtgtca
gccgagttgc
tccgtcgecg
cccgctcaat
gctgeggega
gcggatctga
gagttgacgg
aaggatgcga

gtttatctca

gacggacgag
tgggcaaagt
gcgecgttcc
acttgtgtcg
cggtctcccc
acgcgggact
gattgagtgc
cagggaggcc
cgactactgc
cccacccctg
acgcatcgag
gacggcgagt
gctccttccg
gagtctgcga
acatgatttc
tcccecgtecg
aacgaggcgc
tcctcgacgg
agacgaacgg
ccatcaagac
atctctgcgt
cagtcccgceg
gggagatggg
agattgggcg
cggataggceg
tagagaagtt

gcattgggga

cagcgaggtg
tggaggaggsg
ttgcgctgcet
cgcaggttca
atcctcctac
tgggtcatcg
gtcctgecgt
gtcttcttcc
ctcgcagttc
cgcgacttcc
gacttgcagg
caggtgtttg
aagcaaagac
cgacctgatc
gggctgcectc
cgtttcgaac
attccgcctc
cttccgcacc
cagcgcaaac
cgactcggat
ccaactcgtc
cgacccgacc
acaggctctt
gatctacctc
ggccctactt
gccgcaagag

cgeggteggg

gattggaacg
aggagagges
ttggtgcgtt
ttgcctcaac
cgacgctcta
agaagggcac
ctttcgtctt
tcttgacgaa
acgacctccg
tcccgatcct
cggctatcga
agggcaggtt
tcgagctgac
gacaacgcct
gacctcctct
aagcagatcg
ctcagccttc
gacctctcct
ggtaacggga
ctcctcgtct
tgggcacact
ctctcagaag
cagctcgtca
cctggtcgceg
gctcgtgega
gcgagaggag

agggccttgg

gcggegttct
acgtacctcg
cagcgagttt
ccacatcctc
cctgtgggag
gaagctgggc
tctccgegcet
cgtcatgatc
ctcctacgac
cctcaactcg
gatcttgtcg
gaggctggac
cttgagagta
cgacagtcgc
accctccctc
aggcggcectt
tccctattgce
tcctcgectct
acggcatatc
acgccaataa
gcacgcctta
cggagaacgc
atatcgcgcg
ggctcgacac
acgagatggc
ggatcagggc

acgaggggag
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tgggcatctt
cgttgattgt
ccggacgagg
gccatgcccc
tgcgacgcgc
ttggctttcc
tgctgactgt
gtcttcggcc
aagcgcacct
cccgacgecg
attcactcga
ctcctctcgce
tcgcagctac
agcagccgaa
ctcctccacg
gcccggettg
ccgececgecg
ctccgactcg
gagtatctcc
cgtcgectcg
ctcgcgcaca
acatgttctc
ggacgtaccg
gcctgtgcecc
tgcacagagt
ggcgtgtttg

ggtcatggag

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280



cgcgcgages

<210> 9
<211>
<212>
<213>

DNA
<400> 9

actcgctccc
acaactttat
gctcgececgg
cacgctcgag
gaggtgcgct
ctcgagattg
gagacgccct
tggacgacgt
ccgageccgcec
tctacggaat
aactccagcg
ccgecttttc
cctgcatcgc
acccgagtac
acgctgactc
tgatggccgc
cagctgatga
ccagatccgc
gggctgctcc
agacttctcc
gaaccgccaa
cgccgtcagc

caagttgacg

1546

tgtccaaggg

Rhodosporidium

gctgctctcg
cgacaaggtg
caccgccgtc
gacaggtcct
cggcgctcat
tcaagaaagt
cgctgtccag
cgaggacgac
tcccgtcgca
cccgcagacg
gatacacccg
ttgactaaag
ggacaaggga
atcgacatgg
ggtcgcaatc
ttcgecctgcet
ttgcgttgca
gacgactacg
aacgctaacg
gaaggcaaat
atcctcaaca

tacatggaga

cagcaggcga

g8cgagegecs

toruloides

ctcgctgctg
cagggcacgc
gcctccccac
gacagagccg
cgecggegttc
cgtcgggatg
ctaccccggg
tcgcacctcc
gagactgatc
atcaactcgg
cggccaggcea
cttcgggtgc
tggacctatt
tcaacaacag
gcagagacgsg
ccaccacggt
gggattacgt
tgaacctgca
gatcggtcgc
tctccttccc
tcctgcgcga
cacggacggsg

gggacgaggt

cgcaaagcgt

cttgtctgag
cgtcgtggca
atcctcacga
tacacctacc
aaccagtgga
ctgcacacgg
tgctcacgat
gtcgaggcat
ccgtgtaccg
ccaactatgt
tcaaggtcga
taacgcagtc
ctggegcgag
tgcgtcctgce
gaggactgtt
gcgctccectg
cccgctcgcec
atccgtcgag
acagtacgca
catcgtccac
gcggcecttcc
ctcgttcgceg

tgcgeggetg

ggcaggcecgtt

gatgtcgctg
gccegegeag
gtcgtcgaag
tcgcctcgat
tgggtgtcgc
ccagcctgct
ccgecgtcgat
gcctggtcag
tcgcacagtc
ctactttctc
agagatggtc
cccgcagaag
aacctgatct
gaggctgttc
ccgcattgeg
cctcgacttg
aacctgatcg
gtgcgtttcg
aacaataagg
tcgatccgct
tctcccggtc
tatacgcgcg

ggagggaaca
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gtga

gattggtacg
gagcaggtgc
ccagcgctga
cccgggcaag
agacgtcgat
gtgcgctatc
tcccgcagga
tccccgatct
gcacacaaga
gcgtttcaag
actggtgggt
agctattgaa
gtccgacaga
tatgcgattt
atcaagttga
ctgggactcg
gcatcatctt
ctctcattat
gctactgcga
ccgacacctc
cgaaagagta
aggtgttgceg

ggggcgtcga

2334

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



ggcgattctc
cgaggcgatg
gaacggcgtc
<210>
<211>

<212>
<213>

10

DNA

<400> 10
atggggacga

cgcacgctcg
gtttccgegc
cggaatgggg
gcctaccact
ttgacgacga
ctcctcctcg
cctcaccgac
catcgccaca
cgccctcttc
cgccaacacg
gttgacatgg
caatggcgag
gacggcgcat
cagccgaagc
ccctacctcc
gagaaggcceg
atgatgcacg
ctcgacccgc

gctcgecttcg

2079

gacaagcttg

gagaggaagc

aacggcgtcc

Rhodosporidium

agccccggea
aggagtgcgc
cctttcctgce
gtgagcctgc
gggtgegttc
cagttcgacg
cccttcgacc
gtcttcctcg
ctcctcggcet
ctcgecttct
tcggtcctgt
gttacgctgc
aaggggctgc
gtgagtcggc
gcgacccgea
actactccgt
cacccactcc
atatggccgc
gcaatctcgc

gecgtcttgcec

tgctggagga
ttgaggaggt

atgcgcacgc

toruloides

cacctacaag
ttgcgaaggt
tcccatacag
gctggeagag
ggcctcgtcc
gtgacggcat
cgaacccgceg
cctcgaaagc
caatctggtc

gctccttcett

ggcacgacgsg
cggagctcga
gagagcaggs
tgcttgectt
caccggcgaa
catcccttcc
tcgcatcctc
ctctcggacg
actcggcaag

tcgccacaaa

accgcaggtg
cgtcaagagc

gctccccaaa

caggggaact

cagctcccgc
tgcttacagt
ttgcgaggag
gcctgecgceat
gctgacgggc
tatcgccccg
gctcggegtc
cctccacctc
caccgaatcg
acgggegttg
tacggtcggg
tggcatgctc
cgacagtcct
cttatgctct
actcacgctc
gcecgeecccg
cactcgatcc
cccgtcatct

ccgacactcg

aaggtcaatg
aaaccggtca

gcctga

acctccccgt
aagagctcgt
gctcctacag
acgactccgc
tctacacgag
gtgtacttca
ctcttcgtca
acacatccca
atcctctact
cctttgcgac
gcgagttgeg
ttctggagtc
ggctggatga
cagagttgac
tccacatgtc
ctcctccctce
ttcccatcgc
tcctcgacat
cctacgaccc

tcaagtggta
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gcgtcgaggg

aggcggtgac

gcgagaggasg
cggeggetgc
gatgtacgtg
agacggacct
gagctgacac
agcccgtccc
acaaatacgt
tcctaccctc
ccgtctttcg
atctctcagt
agagcgggcc
tggagggcga
aggagtggac
cgtctctttg
gttcctcccg
cgcccgttcc
cgcacctcgc
gcccctctceg
gtccaaaccc

catcgccccg

1440

1500

1546

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



gcgtgcataa
gaggtcgagg
gccggtaacc
gagctctact
cacgccttcc
gtcggcccgt
cttgggtcgg
cagggcaaga
ggaatcctcg
gacgacgagc
ttcgtccctc
gacgaacgcc
tgggtcatcg
gtgccgtacg
gctccctcag
<210> 11
<211> 1911

<212> DNA
<213>

<220>
<221> (DS
<222>

<400> 11
atg ggg acg
Met Gly Thr
1

gtg cga gag
Val Arg Glu

ccg caa gag
Pro Gln Glu
35

(1)..

tctttcacac
cagtcaacct
tcgtcctccc
actaccgctt
ccctcgecgc
cgaagtacgt
cggcgaagat
agcgcaacga
acgtgattgc
cgatccggat
gccaaaaccc
aactcgaccc
atgcgtggac
ggttgcacgg

tccgectcgeg

Rhodosporidium

(1911)

aag ccc
Lys Pro
5

gag cgc
Glu Arg
20

ctc gtc
Leu Val

cge
Arg

acg
Thr

g8¢
Gly

cac
His

ctc
Leu

g88
Gly

cgctttcgeg
cgtctgetgc
cgagtctcaa
cccctcttcec
gattcccttc
ctatgggtgc
cgactgcctc
ggcgegecgag
ccagcagacg
cttcgagctc
ccggtcagaa
ctcgaccggt
gatgaaggac
gcattggttc

tcctccgeca

toruloides

acc
Thr

gag
Glu

atg
Met
40

tacgacgagc

cgcctcaact

tccctcccag

tcctccgect

gagttcccga

tcggtgaagc

gtcaaggtca

ggacagtcgg

ccgagacgag

cctccgetgce

gacgacggct

cgecgectgtceg

gttgtgtgca

tcgagggaag

aagtcctag

tac
Tyr

gag
Glu
25

tac
Tyr

aag
Lys
10

tgc
Cys

gtg
Val

cag
Gln

gct
Ala

cgg
Arg

ccccctcaac

ctccccgect

caggcgccaa

ccgtcaccct

ccgtaccgca

acgggtcgtt

acgtcgactt

agcgaccggt

gggaccgcac

actacgcaca

acctcctcac

aaggcgctaa

gggtcaagtt

agatcgagga

g88
Gly

tgc
Cys

aat
Asn
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aac
Asn

gaa
Glu

g88
Gly
45

tac
Tyr

gst
Gly
30

gst
Gly

ttcccacgac
catctactcc
agagtcctgc
cgaaccgtcg
ggaccgegeg
cgatgcggceg
gctcgtccgg
cgacgagcga
ctcttcggac
ggagagctcg
ctacgtcttt
gagcgagttg
gecgeagags

gcagcgcagg

ctc
Leu
15

cag

Gln

gag
Glu

ccc
Pro

ctc
Leu

cct
Pro

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2079

48

96

144



gCcg
Ala

cac
His
65

gtc
Val

ttc
Phe

ctc
Leu

tca
Ser

ttc
Phe
145

tca
Ser

agt
Ser

acg
Thr

cga
Arg

cat
His
225
tcg

Ser

gct
Ala

ctg
Leu
50

tgg
Trp

ccc
Pro

gtc
Val

g8c
Gly

atc
Ile
130

ctc
Leu

gtc
Val

tgc
Cys

gtc
Val

gag
Glu
210

ccg

Pro

ttc
Phe

cct
Pro

gca
Ala

ttc
Phe

tcc
Ser

aac
Asn

gtc
Val
115

tgg
Trp

gcc
Ala

gcc
Ala

gag
Glu

ge8
Gly
195

cag

Gln

aag
Lys

ctc
Leu

cct
Pro

gag
Glu

gac
Asp

tcc
Ser

aaa
Lys
100

aca
Thr

tcc
Ser

ttc
Phe

aac
Asn

agc
Ser
180

ttc
Phe

ggt
Gly

cgc
Arg

ccg
Pro

ccc
Pro

ttg
Leu

ggt
Gly

tcg
Ser
85

tac
Tyr

cat
His

ctc
Leu

tgc
Cys

acg
Thr
165

g88
Gly

tgg
Trp

g8¢
Gly

gac
Asp

ccc
Pro
245

tcc
Ser

cga
Arg

gac
Asp
70

ccc
Pro

gtc
Val

ccc
Pro

cac
His

tcc
Ser
150

tcg
Ser

ccg
Pro

agt
Ser

atg
Met

ccg
Pro
230

tac

Tyr

gcc
Ala

gga
Gly
55

g8¢
Gly

ttc
Phe

ctc
Leu

atc
Ile

ctc
Leu
135

ttc
Phe

gtc
Val

ttg
Leu

ctg
Leu

ctc
Leu
215

cac

His

ctc
Leu

cgt
Arg

gac
Asp

atg
Met

gac
Asp

acc
Thr

cta
Leu
120

atc
Ile

ttc
Phe

ctg
Leu

aca
Thr

gag
Glu
200

ggc¢
Gly

acc
Thr

cac
His

tcc
Ser

gac
Asp

ctg
Leu

ccg
Pro

gac
Asp
105

ccc
Pro

ctc
Leu

acc
Thr

tgg
Trp

tgg
Trp
185

ggc¢
Gly

tgg
Trp

ggc¢
Gly

tac
Tyr

gag
Glu

tcc
Ser

acg
Thr

aac
Asn
90

gtc
Val

tcc
Ser

tac
Tyr

gaa
Glu

cac
His
170

gtt
Val

gac
Asp

atg
Met

gaa
Glu

tcc
Ser
250

aag
Lys

gca
Ala

g8¢
Gly
75

ccg
Pro

ttc
Phe

atc
Ile

tcc
Ser

tcg
Ser
155

gac
Asp

acg
Thr

aat
Asn

aag
Lys

ctt
Leu
235

gtc
Val

gcc
Ala

gac
Asp
60

gtg
Val

cgt
Arg

ctc
Leu

gcc
Ala

gtc
Val
140

cct
Pro

gga
Gly

ctg
Leu

g8¢
Gly

gag
Glu
220

atg
Met

atc
Ile

gca
Ala
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gga
Gly

tac
Tyr

atc
Ile

gcc
Ala

aca
Thr
125

ttt
Phe

ttg
Leu

cge
Arg

ccg
Pro

gag
Glu
205

tgg
Trp

ctc
Leu

cct
Pro

ccc
Pro

cct
Pro

ttc
Phe

gcc
Ala

tcg
Ser
110

ctc
Leu

cgc
Arg

cga
Arg

gcg
Ala

gag
Glu
190

aag

Lys

acg
Thr

ttc
Phe

tcc
Ser

act
Thr

gcc
Ala

aag
Lys

ccg
Pro
95

aaa
Lys

ctc
Leu

gcc
Ala

cat
His

ttg
Leu
175

ctc
Leu

g88
Gly

acg
Thr

cac
His

act
Thr
255

cct
Pro

tac
Tyr

ccc
Pro
80

ctc
Leu

gcg
Ala

ggc¢
Gly

ctc
Leu

ctc
Leu
160

gcg
Ala

gat
Asp

ctg
Leu

gcg
Ala

atg
Met
240

cac

His

cgc
Arg

192

240

288

336

384

432

480

528

576

624

672

720

768

816



atc
Ile

atg
Met

ctc
Leu
305

ccg
Pro

ctc
Leu

ttc
Phe

gtc
Val

gcc
Ala
385

aaa
Lys

gcc
Ala

ccc
Pro

aag
Lys

ctt
Leu
465

ctc
Leu

gcc
Ala
290

gac
Asp

tcc
Ser

gtc
Val

gcg
Ala

aac
Asn
370

ggt
Gly

gag
Glu

tcc
Ser

ttc
Phe

tac
Tyr
450

ge8
Gly

gcc
Ala
275

gcc
Ala

ccg
Pro

aaa
Lys

aag
Lys

tac
Tyr
355

ctc
Leu

aac
Asn

tcc
Ser

gtc
Val

gag
Glu
435

gtc
Val

tcg
Ser

260

gcc
Ala

tct
Ser

cgc
Arg

ccc
Pro

tgg
Trp
340

gac
Asp

gtc
Val

ctc
Leu

tgc
Cys

acc
Thr
420

ttc
Phe

tat
Tyr

gcg
Ala

ccc
Pro

cgsg
Arg

aat
Asn

gct
Ala
325

tac
Tyr

gag
Glu

tgc
Cys

gtc
Val

gag
Glu
405

ctc
Leu

ccg
Pro

g88
Gly

gcg
Ala

gtt
Val

acg
Thr

ctc
Leu
310

cgc
Arg

atc
Ile

ccc
Pro

tgc
Cys

ctc
Leu
390

ctc
Leu

gaa
Glu

acc
Thr

tgc
Cys

aag
Lys
470

ccc
Pro

cac
His
295

gca
Ala

ttc
Phe

gcc
Ala

ccc
Pro

cgc
Arg
375

ccc
Pro

tac
Tyr

ccg
Pro

gta
Val

tcg
Ser
455

atc
Ile

atc
Ile
280

tcg
Ser

ctc
Leu

ggc¢
Gly

ccg
Pro

tca
Ser
360

ctc
Leu

gag
Glu

tac
Tyr

tcg
Ser

ccg
Pro
440

gtg
Val

gac
Asp

265

gcc
Ala

atc
Ile

ggc¢
Gly

gtc
Val

gCcg
Ala
345

act
Thr

aac
Asn

tct
Ser

tac
Tyr

cac
His
425
cag

Gln

aag
Lys

tgc
Cys

gca
Ala

ctc
Leu

aag
Lys

ttg
Leu
330

tgc
Cys

tcc
Ser

tct
Ser

caa
Gln

cgc
Arg
410

gcc

Ala

gac
Asp

cac
His

ctc
Leu

cct
Pro

ctc
Leu

ccc
Pro
315

cct
Pro

ata
Ile

cac
His

ccc
Pro

tcc
Ser
395

ttc
Phe

ttc
Phe

cgc
Arg

888
Gly

gtc
Val
475

cgc
Arg

gac
Asp
300

gtc
Val

cgc
Arg

atc
Ile

gac
Asp

cgc
Arg
380

ctc
Leu

ccc
Pro

ccc
Pro

gcg
Ala

tcg
Ser
460

aag
Lys
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atg
Met
285

atg
Met

atc
Ile

cac
His

ttt
Phe

gag
Glu
365

ctc
Leu

cca
Pro

tct
Ser

ctc
Leu

gtc
Val
445

ttc
Phe

gtc
Val

270

atg
Met

ccc
Pro

tcc
Ser

aaa
Lys

cac
His
350

gtc
Val

atc
Ile

gca
Ala

tcc
Ser

gcc
Ala
430

g8¢
Gly

gat
Asp

aac
Asn

cac
His

ctc
Leu

tac
Tyr

ccg
Pro
335

acc
Thr

gag
Glu

tac
Tyr

g8¢
Gly

tcc
Ser
415

gcg
Ala

ccg
Pro

gcg
Ala

gtc
Val

gat
Asp

tcg
Ser

gac
Asp
320

aca
Thr

gct
Ala

gca
Ala

tcc
Ser

gcc
Ala
400

tcc
Ser

att
Ile

tcg
Ser

gcg
Ala

gac
Asp
480

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440



ttg
Leu

tcg
Ser

cag
Gln

atc
Ile

ttc
Phe
545

acc
Thr

gtc
Val

aag
Lys

ttg
Leu

gct
Ala
625

ctc
Leu

gag
Glu

acg
Thr

cgsg
Arg
530

gtc
Val

tac
Tyr

gaa
Glu

gac
Asp

cac
His
610

ccc
Pro

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

<400>

gtc
Val

cga
Arg

ccg
Pro
515

atc
Ile

cct
Pro

gtc
Val

g8c
Gly

gtt
Val
595

g88
Gly

tca
Ser

12
636
PRT

Rhodosporidium toruloides

12

cge
Arg

ccg
Pro
500

aga
Arg

ttc
Phe

cgc
Arg

ttt
Phe

gct
Ala
580

gtg
Val

cat
His

gtc
Val

cag
Gln
485

gtc
Val

cga
Arg

gag
Glu

caa
Gln

gac
Asp
565

aag

Lys

tgc
Cys

tgg
Trp

cgc
Arg

g8¢
Gly

gac
Asp

g88
Gly

ctc
Leu

aac
Asn
550

gaa
Glu

agc
Ser

agg
Arg

ttc
Phe

tcg
Ser
630

aag
Lys

gag
Glu

gac
Asp

cct
Pro
535

ccc
Pro

cgc
Arg

gag
Glu

gtc
Val

tcg
Ser
615

cgt
Arg

aag
Lys

cga
Arg

cgc
Arg
520

ccg
Pro

cgsg
Arg

caa
Gln

ttg
Leu

aag
Lys
600

agg
Arg

cct
Pro

cgc
Arg

gga
Gly
505

acc
Thr

ctg
Leu

tca
Ser

ctc
Leu

tgg
Trp
585

ttg

Leu

gaa
Glu

ccg
Pro

aac
Asn
490

atc
Ile

tct
Ser

cac
His

gaa
Glu

gac
Asp
570

gtc
Val

ccg
Pro

gag
Glu

cca
Pro

gag
Glu

ctc
Leu

tcg
Ser

tac
Tyr

gac
Asp
555

ccc
Pro

atc
Ile

cag
Gln

atc
Ile

aag
Lys
635

gcg
Ala

gac
Asp

gac
Asp

gca
Ala
540

gac
Asp

tcg
Ser

gat
Asp

agg
Arg

gag
Glu
620

tcc
Ser

g8¢
Gly

gtg
Val

gac
Asp
525

cag

Gln

g8¢
Gly

acc
Thr

gcg
Ala

gtg
Val
605

gag
Glu

tag

gag
Glu

att
Ile
510

gac
Asp

gag
Glu

tac
Tyr

gst
Gly

tgg
Trp
590

ccg

Pro

cag
Gln

gga
Gly
495

gcc
Ala

gag
Glu

agc
Ser

ctc
Leu

cgc
Arg
575

acg

Thr

tac
Tyr

cgc
Arg

cag
Gln

cag
Gln

ccg
Pro

tcg
Ser

ctc
Leu
560

gct
Ala

atg
Met

g88
Gly

agg
Arg

Met Gly Thr Lys Pro Arg His Thr Tyr Lys Gln Gly Asn Tyr Leu Pro

1

5

10

15

Val Arg Glu Glu Arg Thr Leu Glu Glu Cys Ala Cys Glu Gly Gln Leu

20

25
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30

1488

1536

1584

1632

1680

1728

1776

1824

1872

1911



Pro

Ala

His

65

Val

Phe

Leu

Ser

Phe

145

Ser

Ser

Thr

Arg

His
225

Gln

Leu

50

Trp

Pro

Val

Gly

Ile

130

Leu

Val

Cys

Val

Glu

210

Pro

Glu

35

Ala

Phe

Ser

Asn

Val

115

Trp

Ala

Ala

Glu

Gly

195

Gln

Lys

Leu

Glu

Asp

Ser

Lys

100

Thr

Ser

Phe

Asn

Ser

180

Phe

Gly

Arg

Val

Leu

Gly

Ser

85

Tyr

His

Leu

Cys

Thr

165

Gly

Trp

Gly

Asp

Gly

Arg

Asp

70

Pro

Val

Pro

His

Ser

150

Ser

Pro

Ser

Met

Pro
230

Gly

Gly

55

Gly

Phe

Leu

Ile

Leu

135

Phe

Val

Leu

Leu

Leu

215

His

Met

40

Asp

Met

Asp

Thr

Leu

120

Ile

Phe

Leu

Thr

Glu

200

Gly

Thr

Tyr

Asp

Leu

Pro

Asp

105

Pro

Leu

Thr

Trp

Trp

185

Gly

Trp

Gly

Val

Ser

Thr

Asn

90

Val

Ser

Tyr

Glu

His

170

Val

Asp

Met

Glu

Arg

Ala

Gly

75

Pro

Phe

Ile

Ser

Ser

155

Asp

Thr

Asn

Lys

Leu
235

Asn

Asp

60

Val

Arg

Leu

Ala

Val

140

Pro

Gly

Leu

Gly

Glu

220

Met
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Gly

45

Gly

Tyr

Ile

Ala

Thr

125

Phe

Leu

Arg

Pro

Glu

205

Trp

Leu

Gly

Pro

Phe

Ala

Ser

110

Leu

Arg

Arg

Ala

Glu

190

Lys

Thr

Phe

Glu

Ala

Lys

Pro

95

Lys

Leu

Ala

His

Leu

175

Leu

Gly

Thr

His

Pro

Tyr

Pro

80

Leu

Ala

Gly

Leu

Leu

160

Ala

Asp

Leu

Ala

Met
240



Ser

Ala

Ile

Met

Leu

305

Pro

Leu

Phe

Val

Ala

385

Lys

Ala

Pro

Lys

Phe

Pro

Leu

Ala

290

Asp

Ser

Val

Ala

Asn

370

Gly

Glu

Ser

Phe

Tyr
450

Leu

Pro

Ala

275

Ala

Pro

Lys

Lys

Tyr

355

Leu

Asn

Ser

Val

Glu

435

Val

Pro

Pro

260

Ala

Ser

Arg

Pro

Trp

340

Asp

Val

Leu

Cys

Thr

420

Phe

Tyr

Pro

245

Ser

Pro

Arg

Asn

Ala

325

Tyr

Glu

Cys

Val

Glu

405

Leu

Pro

Gly

Tyr

Ala

Val

Thr

Leu

310

Arg

Ile

Pro

Cys

Leu

390

Leu

Glu

Thr

Cys

Leu

Arg

Pro

His

295

Ala

Phe

Ala

Pro

Arg

375

Pro

Tyr

Pro

Val

Ser
455

His

Ser

Ile

280

Ser

Leu

Gly

Pro

Ser

360

Leu

Glu

Tyr

Ser

Pro

440

Val

Tyr

Glu

265

Ala

Ile

Gly

Val

Ala

345

Thr

Asn

Ser

Tyr

His

425

Gln

Lys

Ser

250

Lys

Ala

Leu

Lys

Leu

330

Cys

Ser

Ser

Gln

Arg

410

Ala

Asp

His

Val

Ala

Pro

Leu

Pro

315

Pro

Ile

His

Pro

Ser

395

Phe

Phe

Arg

Gly

Ile

Ala

Arg

Asp

300

Val

Arg

Ile

Asp

Arg

380

Leu

Pro

Pro

Ala

Ser
460
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Pro

Pro

Met

285

Met

Ile

His

Phe

Glu

365

Leu

Pro

Ser

Leu

Val

445

Phe

Ser

Thr

270

Met

Pro

Ser

Lys

His

350

Val

Ile

Ala

Ser

Ala

430

Gly

Asp

Thr

255

Pro

His

Leu

Tyr

Pro

335

Thr

Glu

Tyr

Gly

Ser

415

Ala

Pro

Ala

His

Arg

Asp

Ser

Asp

320

Thr

Ala

Ala

Ser

Ala

400

Ser

Ile

Ser

Ala



Leu Gly Ser Ala Ala Lys Ile Asp Cys Leu Val Lys Val Asn Val Asp
465 470 475 480

Leu Leu Val Arg Gln Gly Lys Lys Arg Asn Glu Ala Gly Glu Gly Gln
485 490 495

Ser Glu Arg Pro Val Asp Glu Arg Gly Ile Leu Asp Val Ile Ala Gln
500 505 510

Gln Thr Pro Arg Arg Gly Asp Arg Thr Ser Ser Asp Asp Asp Glu Pro
515 520 525

Ile Arg Ile Phe Glu Leu Pro Pro Leu His Tyr Ala Gln Glu Ser Ser
530 535 540

Phe Val Pro Arg Gln Asn Pro Arg Ser Glu Asp Asp Gly Tyr Leu Leu
545 550 555 560

Thr Tyr Val Phe Asp Glu Arg Gln Leu Asp Pro Ser Thr Gly Arg Ala
565 570 575

Val Glu Gly Ala Lys Ser Glu Leu Trp Val Ile Asp Ala Trp Thr Met
580 585 590

Lys Asp Val Val Cys Arg Val Lys Leu Pro Gln Arg Val Pro Tyr Gly
595 600 605

Leu His Gly His Trp Phe Ser Arg Glu Glu Ile Glu Glu Gln Arg Arg
610 615 620

Ala Pro Ser Val Arg Ser Arg Pro Pro Pro Lys Ser
625 630 635

<210> 13

<211> 793

<212> DNA

<213> Rhodosporidium toruloides

<400> 13
atgctccacc ctctcgecacg cctcecgegec gectecgeteg tcctgetcge aaccctcaca
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cccctcgcac
cttccgaaag
cggtcgaggg
caaacgctct
ctcgatgcag
gcgatgggac
tactgtctcc
ccacctctcg
catctccgcc
caccatcctt
tctggtactg
gaggtggttg
gaaggcggat
<210>
<211>

<212>
<213>

14
675
DNA
Rhod

<220>
<221>
<222>

CDs
(1).

<400> 14
atg ctc cac
Met Leu His
1

ctc
Leu

gca
Ala

acc
Thr

cgc
Arg

ttg
Leu

ccg
Pro
35

tct
Ser

tca
Ser

gtt
Val
50

tcggaaacac
ctgcgcacag
ctcaccaact
ctatccgcct
ctggaaaagc
tggaaatgcg
tcttgttgtg
acccaccgcg
actccatcct

ctcgaaccaa

gttgggttgg
gaggagctgg

tga

osporidium

.(675)

ctc
Leu

cct
Pro

aca
Thr
20

ccc
Pro

ttc
Phe

gag
Glu

ccc
Pro

cac
His

gca
Ala

ctc
Leu

ctt
Leu

atc
Ile

cgaaatcctc
tgcatcagtg
cttcatcagt
gactgagggt
gcegacggec
aactgtaagg
aaccagctaa
ctccctcatc
tcgtctcccc
tccacttcgg
tgggagtgat

cagaggccga

toruloides

ctc
Leu

cgc
Arg

ctc
Leu

gca
Ala

gat
Asp
40

gcg
Ala

ctc
Leu
55

gaa
Glu

gtctcacgct
tacgtacacg
tctccccaca
caggatgttc
ttgctcggcc
ctgtcgtggc
cctcgtagcc
ctcgcctgac
ctcctgtgac
cggecgtgecg
gggagtgagt

ttggaagctt

cgc
Arg

gcc
Ala
10

gcc
Ala

aac
Asn

acc
Thr

gga
Gly
25

ctt
Leu

aaa
Lys

ccg
Pro

ctt
Leu

tat
Tyr

tcg
Ser

tgccgttcga
cccgtacact
tcctcgaact
cgacagagct
gactggacag
ctgcttcggt
gcacagcacc
ccttcectcec
caaaccctct
gaatcgacgc
ggagtggcegg

ggtcgggegg

ctc
Leu

tcg
Ser

gtc
Val

ctc
Leu
30

atc
Ile

gaa
Glu

gct
Ala

cac
His

gcg
Ala
45

caa
Gln

ccg
Pro
60

acg
Thr
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gcttgcggat
ccctcttgeg
ttattcgccg
catcataccg
gcttgagegg
gcgtacagct
cgaccacctt
ctcacctcct
acgtcccctt
tgccgtttgt
gagggatggg

gagaagacga

ctc
Leu

ctg
Leu
15

tca
Ser

gtc
Val

agt
Ser

gca
Ala

tct
Ser

ctc
Leu

120

180

240

300

360

420

480

540

600

660

720

780

793

48

96

144

192



atc
Ile
65

ctc
Leu

agg
Arg

tgg
Trp

ccc
Pro

act
Thr
145

ttc
Phe

acg
Thr

gtg
Val

gag
Glu

tga

cgc
Arg

gat
Asp

ctt
Leu

cct
Pro

tca
Ser
130

cca
Pro

acc
Thr

ctg
Leu

agt
Ser

gcc
Ala
210

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

<400>

ctg
Leu

gca
Ala

gag
Glu

gct
Ala
115

tcc
Ser

tcc
Ser

atc
Ile

ccg
Pro

gga
Gly
195

gat
Asp

15
224
PRT

Rhodosporidium toruloides

15

act
Thr

gct
Ala

cge
Arg
100

tcg
Ser

tcg
Ser

ttc
Phe

ctt
Leu

ttt
Phe
180

gtg
Val

tgg
Trp

gag
Glu

gga
Gly
85

gcg
Ala

cac
His

cct
Pro

gtc
Val

ctc
Leu
165

gtt
Val

gcg
Ala

aag
Lys

gst
Gly
70

aaa
Lys

atg
Met

ccg
Pro

gac
Asp

tcc
Ser
150

gaa

Glu

ctg
Leu

gga
Gly

ctt
Leu

cag
Gln

gcg
Ala

gga
Gly

acc
Thr

cct
Pro
135

ccc
Pro

cca
Pro

gta
Val

g88
Gly

gst
Gly
215

gat
Asp

ccg
Pro

ctg
Leu

acc
Thr
120

tcc
Ser

tcc
Ser

atc
Ile

ctg
Leu

atg
Met
200

cgsg
Arg

gtt
Val

acg
Thr

gaa
Glu
105

ttc
Phe

ctc
Leu

tgt
Cys

cac
His

gtt
Val
185

ges8
Gly

gCcg
Ala

ccg
Pro

g8c
Gly
90

atg
Met

cac
His

cct
Pro

gac
Asp

ttc
Phe
170

ge8
Gly

agsg
Arg

gga
Gly

aca
Thr
75

ttg
Leu

cga
Arg

ctc
Leu

cac
His

caa
Gln
155

g8c¢
Gly

ttg
Leu

tgg
Trp

gaa
Glu

gag
Glu

ctc
Leu

act
Thr

tcg
Ser

ctc
Leu
140

acc
Thr

g8¢
Gly

gtg
Val

ttg
Leu

gac
Asp
220

ctc
Leu

g8¢
Gly

gta
Val

acc
Thr
125

ctc
Leu

ctc
Leu

gtg
Val

gga
Gly

gag
Glu
205

gag
Glu

atc
Ile

cga
Arg

agg
Arg
110

cac
His

atc
Ile

tac
Tyr

ccg
Pro

gtg
Val
190

gag
Glu

aag
Lys

ata
Ile

ctg
Leu
95

ctg
Leu

cgc
Arg

tcc
Ser

gtc
Val

gaa
Glu
175

atg
Met

ctg
Leu

gcg
Ala

ccg
Pro
80

gac
Asp

tcg
Ser

gct
Ala

gcc
Ala

ccc
Pro
160

tcg

Ser

gga
Gly

gca
Ala

gat
Asp

Met Leu His Pro Leu Ala Arg Leu Arg Ala Ala Ser Leu Val Leu Leu

1

5

10
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15

240

288

336

384

432

480

528

576

624

672

675



Ala

Arg

Ser

Ile

65

Leu

Arg

Trp

Pro

Thr

145

Phe

Thr

Val

Glu

Thr

Leu

Val

50

Arg

Asp

Leu

Pro

Ser

130

Pro

Thr

Leu

Ser

Ala
210

<210>
<211>

Leu

Pro

35

Ser

Leu

Ala

Glu

Ala

115

Ser

Ser

Ile

Pro

Gly

195

Asp

16
2565

Thr

20

Phe

Pro

Thr

Ala

Arg

100

Ser

Ser

Phe

Leu

Phe

180

Val

Trp

Pro

Glu

His

Glu

Gly

85

Ala

His

Pro

Val

Leu

165

Val

Ala

Lys

Leu

Leu

Ile

Gly

70

Lys

Met

Pro

Asp

Ser

150

Glu

Leu

Gly

Leu

Ala

Ala

Leu

55

Gln

Ala

Gly

Thr

Pro

135

Pro

Pro

Val

Gly

Gly
215

Leu

Asp

40

Glu

Asp

Pro

Leu

Thr

120

Ser

Ser

Ile

Leu

Met

200

Arg

Gly

25

Leu

Leu

Val

Thr

Glu

105

Phe

Leu

Cys

His

Val

185

Gly

Ala

Asn

Pro

Tyr

Pro

Gly

90

Met

His

Pro

Asp

Phe

170

Gly

Arg

Gly

Thr

Lys

Ser

Thr

75

Leu

Arg

Leu

His

Gln

155

Gly

Leu

Trp

Glu

Glu

Ala

Pro

60

Glu

Leu

Thr

Ser

Leu

140

Thr

Gly

Val

Leu

Asp
220
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Ile

Ala

45

Gln

Leu

Gly

Val

Thr

125

Leu

Leu

Val

Gly

Glu

205

Glu

Leu

30

His

Thr

Ile

Arg

Arg

110

His

Ile

Tyr

Pro

Val

190

Glu

Lys

Val

Ser

Leu

Ile

Leu

95

Leu

Arg

Ser

Val

Glu

175

Met

Leu

Ala

Ser

Ala

Ser

Pro

80

Asp

Ser

Ala

Ala

Pro

160

Ser

Gly

Ala

Asp



<212>
<213>

DNA
<400> 16

cgctcgacga
acgctgaccc
caggcegggac
ggatattgct
gtcgctctcc
cttcgctcat
ggcccatcgc
ggttctttcg
tcaatgtagt
gacgccttcg
gccgagatca
gccaagccga
tcggagccta
gtacgaggtt
ctcgtcccgc
cgttcgaagt
gcaagcccct
cgccttcatc
cgatcacatc
ggagcacctt
tgatgcggat
gcaggtgcegt
tagtcatccg
ccgcagaccg

aaccccgecg

Rhodosporidium

tggccgccat
gcgcttctcet
gaggggatcg
ggaggatact
agcatccatt
tccgcaggct
ctggcgcaag
cgeggtcettt
tgcgatgaaa
tccgegetct
accccgtcaa
ggcgcgtcaa
agggtgtcac
gagtgtgtgt
ttctcggegc
ccgtcgtact
cacgtcgccg
tgcatcaacg
ttctacaccg
tgcccggtta
attgaggttg
cgcgagaacc
cttgttgttg
agcccaagct

cctcctcectc

toruloides

gcaggacact
cgctcgcttg
tggtgcageg
caggactttc
ccccactcga
tacgacaccg
gcgcagatca
gcgacggctc
cctgacccag
cgagcaagac
ggctgagatt
gacttcggcg
gctcgttatc
actgacggaa
catctctgcc
gcatgtctca
cgctcgtcgc
gcgccatccc
gttcgggaac
cgcttgagtt
tggcgaggag
gggttgtgtc
cgcacagatc
cctcgaagcc

ctcggaaaag

cccatcgaca
cgtgtcgtcc
cgegeetggg
tggattggtc
cactccggca
tcaccaaggc
agaaactcgg
gtccagtgca
caactccccc
tttggccgtc
aacgaggtct
acgtggtacg
gggacgtgga
gatgtcgccg
ggctgcaccg
ctgacactcg
cgacctcctg

tcaagcgacc

ggtcggcaag

ggggggaaag

gatcgtttgg
gttggtctcg
tgcatctcga
ctcaagcgcg

tcgtcaacct

gcatccccca
tcgctttcgg
gaggattcgc
ccgecccttcc
aactcgccgc
gttcttgtcg
gttccttgtc
ggtcgegcetg
tcccacagca
ccgctttcga
acgaccacct
ctaccaagcc
actgtgcgtg
cagacccgat
cgctcgtcaa
tcgctcccac
cccaagtacc
gctctcctca
atcgttgcgc
agtccggegg
gccaagttta
ccgaagcgsgs
cagactacgt
ctctcgecgc

cgctcgtgca

Page 32 of 97

ggtacatccc
agcttcgaaa
tggacatcgg
cgcgeccgtc
tgactctccc
ggaaagacta
gtgagttcgc
gtgcgegtceg
agacaacgaa
gacaatcaca
cgagaagtgg
gacggtctac
cacttgtttt
cacgctcctc
ggtgegttgc
agcccgctga
tcgaccccac
aactcaagtt
gtgcggeggc
ttgtgctgga
ccaacgctgg
cgcagatgct
cctcacgacc
cttctccgcec

Caacccgaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



tactcgcgca
aagggegags
attgtgaggg
cctgaagaac
tcccgatcat
cccctctcege
ccgectctcet
cactcgctcg
gccgttcggc
gcttcttcegg
cacgttctcg
gtcgcggtac
acacactcgt
ggtgatcaag
gatggtcgct
tccecttctc
gttgacggga
ttccacaagt
<210>
<211>

<212>
<213>

17

DNA

<220>
<221>
<222>

CDs

<400> 17
actcgctcac

1628

tcatcaacca
tggttgttgg
gcgtcaagcc
gaatgtggct
gaccctccca
gctctacgtc

ctcgctcgcet

ggaggattcg
ggtacgggcg
caccgtgctt
cacgagcgcg
cctccctaca
cccacacgtg
aagcccagca
ctcttggctg
caccactcct
caggcgtgag

gttgtctgta

Rhodosporidium

(28)..(1542)

gcttgctacg

gaaccactac
aggcgeggags
ggatgactcg
gacgaatgcg
acgctcgacg
ttcacgcaga
gaccttcgac
tccagaacga
cggcgggtta
ccccgagtcc
cgtcggccaa
cccgttcgtc
cagagaagaa
agtttggctc

tcagggccag

cttcctctcg

gcgggacagg

ccctctcectc

toruloides

aaccgcgttt
gacgagaagg
ctcatgtcgg
accgagcaga
acatggtcaa
gcaagaagaa
tgactcggtg
tgtgctcgtt
cggaaactac
ggctgacctg
tgtccccacc
cgggtcgtcc
gctgaagatg
gatctcgcgc
gctctgactg
ggtcttggga
gttgatccaa

accctctccc

cgaagttgct
agcgcaagat
gtgcgcactg
ggagattttc
gttcatccag
ccgecgacttc
gtggatgcag
cagttcatga
cacggcaggc
ctcgcacgca
tggatggaca
cttcctctct
ctcctgttcg
ttgctcaagg
acccgtcgtc
atcgtgtgcg
cccctcagat

aatca

tgatgcgact
tgaggttacg
cggctctccc
ggccccgtcc
tcgcgcgaca
agtgcgttcc
tctttgagcg
tccctgggcet
ggtgcgtccc
gcaccttcga
tgatcatggc
gtgctcgcta
cgaccaaggc
tgattgccgc
gtcccacccc
ctgggcagaa

ctttcactcc

ctcgacg atg gcc gcc atg cag gac act ccc atc
Met Ala Ala Met Gln Asp Thr Pro Ile

1

5

gac agc atc ccc cag gct tac gac acc gtc acc aag gcg ttc ttg tcg
Asp Ser Ile Pro Gln Ala Tyr Asp Thr Val Thr Lys Ala Phe Leu Ser

Page 33 of 97

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2565

54

102



10

gga
Gly

ge8
Gly

caa
Gln

ccc
Pro

gcc
Ala
90

ccg
Pro

tgg
Trp

tct
Ser

gtc
Val

gcc
Ala
170

aaa

Lys

aag
Lys

gag
Glu

aag
Lys

ttc
Phe

gac
Asp

gtc
Val
75

aag
Lys

acg
Thr

aac
Asn

gcc
Ala

gcc
Ala
155

ttc
Phe

ctc
Leu

atc
Ile

ttg
Leu

act
Thr

ctt
Leu

ttt
Phe
60

aag
Lys

ccg
Pro

gtc
Val

tac
Tyr

g8c
Gly
140

gCcg
Ala

atc
Ile

aag
Lys

gtt
Val

g88
Gly
220

agg
Arg

gtc
Val
45

g8¢
Gly

gct
Ala

agg
Arg

tac
Tyr

ccg
Pro
125

tgc
Cys

ctc
Leu

tgc
Cys

ttc
Phe

gcg
Ala
205

gga
Gly

ccc
Pro
30

caa
Gln

cgt
Arg

gag
Glu

cgc
Arg

tcg
Ser
110

atc
Ile

acc
Thr

gtc
Val

atc
Ile

gat
Asp
190

cgt
Arg

aag
Lys

15

atc
Ile

gac
Asp

ccc
Pro

att
Ile

gtc
Val
95

gag
Glu

acg
Thr

gcg
Ala

gcc
Ala

aac
Asn
175

cac

His

gcg
Ala

agt
Ser

gcc
Ala

aac
Asn

gct
Ala

aac
Asn
80

aag
Lys

cct
Pro

ctc
Leu

ctc
Leu

gac
Asp
160

g8¢
Gly

atc
Ile

gcg
Ala

ccg
Pro

tgg
Trp

gaa
Glu

ttc
Phe
65

gag
Glu

act
Thr

aag
Lys

ctc
Leu

gtc
Val
145

ctc
Leu

gcc
Ala

ttc
Phe

gcg
Ala

gcg
Ala
225

cgc
Arg

gac
Asp
50

gag
Glu

gtc
Val

tcg
Ser

ggt
Gly

ctc
Leu
130

aag
Lys

ctg
Leu

atc
Ile

tac
Tyr

gag
Glu
210

gtt
Val

aag
Lys
35

gcc
Ala

aca
Thr

tac
Tyr

gCcg
Ala

gtc
Val
115

gtc
Val

ccc
Pro

ccc
Pro

cct
Pro

acc
Thr
195

cac

His

gtg
Val

20

gcg
Ala

ttc
Phe

atc
Ile

gac
Asp

acg
Thr
100

acg
Thr

ccg
Pro

gct
Ala

aag
Lys

caa
Gln
180

ggt
Gly

ctt
Leu

ctg
Leu

cag
Gln

gtc
Val

aca
Thr

cac
His
85

tgg
Trp

ctc
Leu

ctt
Leu

gag
Glu

tac
Tyr
165

gcg
Ala

tcg
Ser

tgc
Cys

gat
Asp
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atc
Ile

cgc
Arg

gcc
Ala
70

ctc
Leu

tac
Tyr

gtt
Val

ctc
Leu

caa
Gln
150

ctc
Leu

acc
Thr

gga
Gly

ccg
Pro

gat
Asp
230

aag
Lys

gct
Ala
55

gag
Glu

gag
Glu

gct
Ala

atc
Ile

g8¢
Gly
135

gcc
Ala

gac
Asp

gct
Ala

acg
Thr

gtt
Val
215

gcg
Ala

aaa
Lys
40

ctc
Leu

atc
Ile

aag
Lys

acc
Thr

g88
Gly
120

gcc
Ala

cct
Pro

ccc
Pro

ctc
Leu

gtc
Val
200

acg

Thr

gat
Asp

25

ctc
Leu

gag
Glu

aac
Asn

tgg
Trp

aag
Lys
105

acg
Thr

atc
Ile

cac
His

acc
Thr

ctc
Leu
185

g8c¢
Gly

ctt
Leu

att
Ile

150

198

246

294

342

390

438

486

534

582

630

678

726



gag
Glu

cag
Gln
250

ccc
Pro

aac
Asn

cac
His

gtt
Val

888
Gly
330

gtc
Val

ctc
Leu

cag
Gln

aag
Lys

cag
Gln
410

ggt
Gly

gac
Asp

gtt
Val
235

atc
Ile

aag
Lys

ccc
Pro

aac
Asn

tcg
Ser
315

agg
Arg

aag
Lys

ccg
Pro

tcg
Ser

aac
Asn
395

aac
Asn

acg
Thr

acg
Thr

gtg
Val

tgc
Cys

ctc
Leu

gcc
Ala

ccg
Pro
300

aag
Lys

gac
Asp

ccg
Pro

atc
Ile

cgc
Arg
380

cgc

Arg

gat
Asp

g8c
Gly

ttc
Phe

gcg
Ala

atc
Ile

ctc
Leu

gcc
Ala
285

aac
Asn

ttg
Leu

gag
Glu

gat
Asp

atg
Met
365

gac

Asp

gac
Asp

gtg
Val

gcg
Ala

tcg
Ser

agg
Arg

tcg
Ser

gaa
Glu
270

tcc
Ser

tac
Tyr

ctt
Leu

aag
Lys

gac
Asp
350

acc
Thr

acc
Thr

ttc
Phe

ctc
Leu

gcg
Ala
430

cac
His

agg
Arg

aca
Thr
255

gcc
Ala

tcc
Ser

tcg
Ser

gat
Asp

gag
Glu
335

tcg
Ser

ctc
Leu

cct
Pro

atc
Ile

gtt
Val
415

gst
Gly

gag
Glu

atc
Ile
240

gac
Asp

ctc
Leu

tcc
Ser

cgc
Arg

gcg
Ala
320

cgc
Arg

ctc
Leu

cca
Pro

ctc
Leu

ttt
Phe
400

cag

Gln

tac
Tyr

cgc
Arg

gtt
Val

tac
Tyr

aag
Lys

tcg
Ser

atc
Ile
305

act
Thr

aag
Lys

atg
Met

acg
Thr

gcg
Ala
385

gag
Glu

ttc
Phe

gga
Gly

gcg
Ala

tgg
Trp

gtc
Val

cgc
Arg

gaa
Glu
290

atc
Ile

aag
Lys

att
Ile

tcg
Ser

ctc
Leu
370

ctc
Leu

cgc
Arg

atg
Met

aac
Asn

tcg
Ser

gcc
Ala

ctc
Leu

gct
Ala
275

aag
Lys

aac
Asn

g8c
Gly

gag
Glu

gag
Glu
355

gac
Asp

tac
Tyr

act
Thr

atc
Ile

tac
Tyr
435

gcc
Ala

aag
Lys

acg
Thr
260

ctc
Leu

tcg
Ser

cag
Gln

gag
Glu

gtt
Val
340

gag
Glu

gac
Asp

gtc
Val

cgc
Arg

cct
Pro
420

cac

His

aat
Asn

ttt
Phe
245

acc
Thr

gcc
Ala

tca
Ser

aac
Asn

gtg
Val
325

acg
Thr

att
Ile

atg
Met

ttc
Phe

tcg
Ser
405

g88
Gly

g8¢
Gly

gtc
Val
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acc
Thr

ccg
Pro

gcc
Ala

acc
Thr

cac
His
310

gtt
Val

att
Ile

ttc
Phe

gtc
Val

acg
Thr
390

gga
Gly

ctg
Leu

agg
Arg

ccc
Pro

aac
Asn

cag
Gln

ttc
Phe

tcg
Ser
295

tac
Tyr

gtt
Val

gtg
Val

g8¢
Gly

aag
Lys
375

cag

Gln

gga
Gly

ccg
Pro

cgc
Arg

acc
Thr

gct
Ala

acc
Thr

tcc
Ser
280

ctc
Leu

aac
Asn

gga
Gly

agg
Arg

ccc
Pro
360

ttc
Phe

agc
Ser

ttc
Phe

ttc
Phe

acc
Thr
440

tgg
Trp

g88
Gly

gag
Glu
265

gcc
Ala

gtg
Val

cgc
Arg

ggc¢
Gly

ggc¢
Gly
345

gtc
Val

atc
Ile

aag
Lys

gtc
Val

ggc¢
Gly
425

ttc
Phe

atg
Met

774

822

870

918

966

1014

1062

1110

1158

1206

1254

1302

1350

1398



445 450

gac atg atc atg gcg tcg cgg tac cct ccc tac
Asp Met Ile Met Ala Ser Arg Tyr Pro Pro Tyr
460 465

aag atg ctc ctg ttc gcg acc aag gcg gtg atc
Lys Met Leu Leu Phe Ala Thr Lys Ala Val Ile
475 480

ttt ggc tcg atc tcg cgc ttg ctc aag aag ttg
Phe Gly Ser Ile Ser Arg Leu Leu Lys Lys Leu
490 495 500
ggcgggacag ggttgatcca acccctcaga tctttcactc

accctctcct caccctctcc caatca

<210> 18

<211> 504

<212> PRT

<213> Rhodosporidium toruloides

<400> 18
Met Ala Ala Met Gln Asp Thr Pro Ile Asp Ser
1 5 10

Asp Thr Val Thr Lys Ala Phe Leu Ser Gly Lys
20 25

Trp Arg Lys Ala Gln Ile Lys Lys Leu Gly Phe
35 40

Glu Asp Ala Phe Val Arg Ala Leu Glu Gln Asp
50 55

Phe Glu Thr Ile Thr Ala Glu Ile Asn Pro Val
65 70 75

Glu Val Tyr Asp His Leu Glu Lys Trp Ala Lys
85 90

Thr Ser Ala Thr Trp Tyr Ala Thr Lys Pro Thr
100 105

acc
Thr

aag
Lys
485

acg
Thr

cttccacaag tgttgtctgt

Ile

Thr

Leu

Phe

60

Lys

Pro

Val
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cag
Gln
470

aag
Lys

gga
Gly

Pro

Arg

Val

45

Gly

Ala

Arg

Tyr

455
aag

Lys

ccc
Pro

cag
Gln

Gln

Pro

30

Gln

Arg

Glu

Arg

Ser
110

aag
Lys

agc
Ser

gcg
Ala

Ala

15

Ile

Asp

Pro

Ile

Val

95

Glu

ctg
Leu

aag
Lys

tga

Tyr

Ala

Asn

Ala

Asn

80

Lys

Pro

1446

1494

1542

1602

1628



Lys

Leu

Val

145

Leu

Ala

Phe

Ala

Ala

225

Val

Tyr

Lys

Ser

Ile

305

Thr

Gly

Leu

130

Lys

Leu

Ile

Tyr

Glu

210

Val

Trp

Val

Arg

Glu

290

Ile

Lys

Val

115

Val

Pro

Pro

Pro

Thr

195

His

Val

Ala

Leu

Ala

275

Lys

Asn

Gly

Thr

Pro

Ala

Lys

Gln

180

Gly

Leu

Leu

Lys

Thr

260

Leu

Ser

Gln

Glu

Leu

Leu

Glu

Tyr

165

Ala

Ser

Cys

Asp

Phe

245

Thr

Ala

Ser

Asn

Val
325

Val

Leu

Gln

150

Leu

Thr

Gly

Pro

Asp

230

Thr

Pro

Ala

Thr

His

310

Val

Ile

Gly

135

Ala

Asp

Ala

Thr

Val

215

Ala

Asn

Gln

Phe

Ser

295

Tyr

Val

Gly

120

Ala

Pro

Pro

Leu

Val

200

Thr

Asp

Ala

Thr

Ser

280

Leu

Asn

Gly

Thr

Ile

His

Thr

Leu

185

Gly

Leu

Ile

Gly

Glu

265

Ala

Val

Arg

Gly

Trp

Ser

Val

Ala

170

Lys

Lys

Glu

Glu

Gln

250

Pro

Asn

His

Val

Gly
330

Asn

Ala

Ala

155

Phe

Leu

Ile

Leu

Val

235

Ile

Lys

Pro

Asn

Ser

315

Arg

Tyr

Gly

140

Ala

Ile

Lys

Val

Gly

220

Val

Cys

Leu

Ala

Pro

300

Asp
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Pro

125

Cys

Leu

Cys

Phe

Ala

205

Gly

Ala

Ile

Leu

Ala

285

Asn

Leu

Glu

Ile

Thr

Val

Ile

Asp

190

Arg

Lys

Arg

Ser

Glu

270

Ser

Tyr

Leu

Lys

Thr

Ala

Ala

Asn

175

His

Ala

Ser

Arg

Thr

255

Ala

Ser

Ser

Asp

Glu
335

Leu

Leu

Asp

160

Gly

Ile

Ala

Pro

Ile

240

Asp

Leu

Ser

Arg

Ala

320

Arg



Lys Ile Glu Val Thr Ile Val Arg Gly Val Lys Pro Asp Asp Ser Leu
340 345 350

Met Ser Glu Glu Ile Phe Gly Pro Val Leu Pro Ile Met Thr Leu Pro
355 360 365

Thr Leu Asp Asp Met Val Lys Phe Ile Gln Ser Arg Asp Thr Pro Leu
370 375 380

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

Glu Arg Thr Arg Ser Gly Gly Phe Val Gln Asn Asp Val Leu Val Gln
405 410 415

Phe Met Ile Pro Gly Leu Pro Phe Gly Gly Thr Gly Ala Ala Gly Tyr
420 425 430

Gly Asn Tyr His Gly Arg Arg Thr Phe Asp Thr Phe Ser His Glu Arg
435 440 445

Ala Ser Ala Asn Val Pro Thr Trp Met Asp Met Ile Met Ala Ser Arg
450 455 460

Tyr Pro Pro Tyr Thr Gln Lys Lys Leu Lys Met Leu Leu Phe Ala Thr
465 470 475 480

Lys Ala Val Ile Lys Lys Pro Ser Lys Phe Gly Ser Ile Ser Arg Leu
485 490 495

Leu Lys Lys Leu Thr Gly Gln Ala
500

<21e> 19

<211> 3136

<212> DNA

<213> Rhodosporidium toruloides

<400> 19
cagccccggt ctacctttcg ccgacctcgt cctcagectcc ctcgecccatg gacgecgetcg 60
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ctgccacgat
aacgagcgac
gcgatgtctc
tcgacattgt
cagcctgaag
ctctcctgac
caggcctggc
ccaccacgtc
ttcagaccac
ctcccaattc
cccaccatcg
gegegagegsc
accgtccgtc
acgccgtcag
acgactcgga
aagacccgac
cgacgccgcec
tcgctcgect
cctgcggtca
cgatcgagac
cgcggcatac
acaacaacca
cctcgaccgc
cgtgcgacta
ccctgcgcaa
cgegtcttgce

cgagtgaggc

ctgagcaacc
ttcgcgacac
ctcgagatcg
cggatcgtgg
aagcggagaa
gctcgecgecg
gcatcccgct
tgtccccgeg
gtctccagat
ccgcaacgag
accagcccac
gagctcgctg
ccggcacctg
ggttgcggat
aggtcccgag
gtcggctcac
gatggcagag
cctcctctgce
ctcgcgetgc
ggcgtcgatg
ggccggcatc
gctgtatcgc
tcagacgcac
caacttctcg
ggtcagcgag
gtcgaagaac

gccgaccgat

acgcatgtcg
cgtccccgac
gtcgecctgcc
gcgacagcegce
gactgcggat
ctcccagacg
tctcccgagg
ccttctgcett
tgccccgecc
cgccccgtgce
ggtctgegtc
agcccgecgt
gatcctgacc
cggecgegtc
cgcgacagcc
cacatccaca
ttgacggacg
ccgtcctgcc
ctcgtctgcect
acgaccacga
gcctegectc
accttgtcgg
atccccgtcg
cacctcatcg
atgctgcaga
gacccgcatc

gtcgaggaga

actctagcca
ctcgacccgt
agctctcgtg
aggcgttcgg
ccacctcagg
ttggtactga
cacctcatcc
ccgtgcegcegc
catctcgcat
cgtccgccat
gacaatcctc
cgacctcgtc
agcattggct
ggccacggesg
ccaagctcct
accgaccctc
ggcgatcgcet
accgcctcta
cgggagcgtc
ccgccttcac
tcccttcegec
cgacatcgac
atcttcccaa
tcccccacct
aggctgtgcc
tcgecgeegtt

acggcgagca

tcagacccga
ctggcggagg
gctcgcagga
caagctcgga
cttcaggtgc
ctgtgtggtc
gatcgccagg
cgatcgcctc
gcgeccgegtc
cccttcctcec
cctccctcca
aggtctcgct
ttcagaggac
gacgaggtcg
cgccgegtceg
caaggcgttc
gtacgctgtc
caccgatccc
agataccctc
cttcactccg
cccecgtegtc
gacttcgaca
tctcacctgc
cccgcttcat
tggactggca
gttctcggat

gccgatggtc
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cgaaccaccg
agtgcgtccg
cgacagctcg
acggtcggat
gtccggctcg
atcgcgtcga
tcctectecg
gaccaccagc
gctcgtgtct
aacttctccg
tcgagccgcc
tcttcctcegt
gaggcgeacg
agcaggagcg
ggccttggceg
agaccgtcgg
gtcccggacc
gccacactcg
gccaccccgce
cccgeccgtceg
gcacacctcg
ccttccgtcg
cccgactcgt
gtcgactaca
gcatgggcga
gtgcgattgg

gagggcgacg

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



tccagcctgg
cgatcgaagg
gcaagaagac
catctcgcac
tcgectggett
gcttccagcet
gcctcgeecg
ccctcgecta
ctctccctca
ttgcgtcggt
acatcttcga
cgttcggcat
ccatgttgcg
tcgggacgta
aggtcgaacg
tcgcgaggaa
gcgtgcccct
tgcagatctg
agcggctgaa
ccttcgttct
cgaggtcttc
ttcgccatcc
acgactgcgc
aggctgtgeg
aggcaacatc
<210>

<211>
<212>

20
2889
DNA

tgcggtatcg
gcacgacgac
gcgaacggtg
gtcgacgccg
gtcgeccgtcg
cttccacgag
ctcgtacgat
cttccgctgg
acaagccgct
cccecgtgttc
gcctcggtat
ggtccttcct
cgtcacgagc
ccgcttccgce
tgtcgacgac
cgataccctc
ctcgagaccg
cctcgacttc
ccggacgggt
gcagtcggeg
cccgtcgaag
ttcttcgtcg
ttgatcgtct
ttccgtttcc

gcctag

cgcacgagca
agcaageges
tcgttcagceg
acgccgcacg
ttcctcaccg
ccggtcacct
cactccgaca
caacgaccca
gagegegeceg
gtctgtacga
cgcctcatgg
ctccgcagceg
tgtcagatgc
ctcctcgagc
gtctcgecgg
caagacgagt
cccatgaccg
ctcaccacgc
gcgtctccat
aggtgcccaa
atcacgtcaa
cgctgatttc
tctggatcga

tcttcctecg

gcggeageag
cgcacaagtc
acgtctcgat
ccgcacaacg
acctgcacaa
cgeccttgegg
agtgccctct
acatcgcgct
cgaccgtcaa
ccgcatggcc
tccgeccgegt
ccggacccga
tcgaggacgg
gcagcatggt
aacaagaagc
acgccgaccc
gcaacgtcga
tgcgcgctag
ctcacttgct
caacccgcac
ggtcacgctt
accgctgegc
gcagttcagg

cctgacgttg

tggcggeggc
gcgcaagtcg
ggcttcgect
agacgacaag
cgagtgcgag
ccactcgttc
ctgccgegcc
caccaagatt
ggaggaagaa
aggcatcaag
gctcgagacg
cgctgtcaac
ccgcctcatc
cgacgggtac
ggagcttgag
tgaaccagtc
gttgtcgacc
ctcggecgcecg
gcatctcttg
gacttcagct
ctccagtgcg
aggatcacga
tcgtcgtggt

ctgacgcctc

Page 40 of 97

gacgaggaga
tggcaggcga
gccgtcggtc
cacctcgaca
tgtcaagtgt
tgccgacaat
gacctcccgc
atcgagaccg
cttgcgctgc
tgcttcctgce
cccgaacgtt
gagtatggca
ctcgagacga
aacgtcggca
cgggtcgcegc
ggaccggaca
gaccagctca
tggattatcg
ccggtactga
ggttcgccgc
tcgtccgtcg
gtgtccgcga
ggtactcccg

tccgatgcac

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3136



<213> Rhodosporidium toruloides

<220>
<221> (DS
<222> (85)..(2889)

<400> 20
cagccccggt ctacctttcg ccgacctcgt cctcagectcc ctcgecccatg gacgecgetcg 60
ctgccacgat ctgagcaacc acgc atg tcg act cta gcc atc aga ccc gac 111
Met Ser Thr Leu Ala Ile Arg Pro Asp
1 5
gaa cca ccg aac gag cga ctt cgc gac acc gtc ccc gac ctc gac ccg 159
Glu Pro Pro Asn Glu Arg Leu Arg Asp Thr Val Pro Asp Leu Asp Pro
10 15 20 25
tct ggc gga gga gtg cgt ccg gcg atg tct cct cga gat cgg tcg cct 207
Ser Gly Gly Gly Val Arg Pro Ala Met Ser Pro Arg Asp Arg Ser Pro
30 35 40
gcc agc tct cgt ggc tcg cag gac gac agc tcg tcg aca ttg tcg gat 255
Ala Ser Ser Arg Gly Ser Gln Asp Asp Ser Ser Ser Thr Leu Ser Asp
45 50 55
cgt ggg cga cag cgc agg cgt tcg gca agc tcg gaa cgg tcg gat cag 303
Arg Gly Arg Gln Arg Arg Arg Ser Ala Ser Ser Glu Arg Ser Asp Gln
60 65 70
cct gaa gaa gcg gag aag act gcg gat cca cct cag gct tca ggc ctg 351
Pro Glu Glu Ala Glu Lys Thr Ala Asp Pro Pro Gln Ala Ser Gly Leu
75 80 85
gcg cat ccc gct tct ccc gag gca cct cat ccg atc gcc agg tcc tcc 399
Ala His Pro Ala Ser Pro Glu Ala Pro His Pro Ile Ala Arg Ser Ser
920 95 100 105
tcc gcc acc acg tct gtc ccc gecg cct tct get tcc gtg cgec gecc gat 447
Ser Ala Thr Thr Ser Val Pro Ala Pro Ser Ala Ser Val Arg Ala Asp
110 115 120
cgc ctc gac cac cag ctt cag acc acg tct cca gat tgc ccc gcc cca 495
Arg Leu Asp His Gln Leu Gln Thr Thr Ser Pro Asp Cys Pro Ala Pro
125 130 135
tct cgc atg cgc cgc gtc gct cgt gtc tct ccc aat tcc cgc aac gag 543
Ser Arg Met Arg Arg Val Ala Arg Val Ser Pro Asn Ser Arg Asn Glu
140 145 150
cgc ccc gtg ccg tcc gecc atc cct tcc tcc aac ttc tcc gcc cac cat 591
Arg Pro Val Pro Ser Ala Ile Pro Ser Ser Asn Phe Ser Ala His His
155 160 165
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cga
Arg
170

cgc
Arg

ctc
Leu

cat
His

cgsg
Arg

gaa
Glu
250

g8c¢
Gly

gcg
Ala

cga
Arg

ccg
Pro

cac
His
330
ccg

Pro

act
Thr

cct
Pro

cca
Pro

cgc
Arg

gct
Ala

tgg
Trp

ccg
Pro
235

ggt
Gly

gaa
Glu

ttc
Phe

tcg
Ser

tcc
Ser
315

tcg

Ser

ccg
Pro

ccg
Pro

tcg
Ser

gcc
Ala

gCcg
Ala

tct
Ser

ctt
Leu
220

cgt
Arg

ccc
Pro

gac
Asp

aga
Arg

ctg
Leu
300

tgc
Cys

cgc
Arg

atc
Ile

ccc
Pro

ccc
Pro

cac
His

agg
Arg

tcc
Ser
205

tca
Ser

cge
Arg

gag
Glu

ccg
Pro

ccg
Pro
285

tac
Tyr

cac
His

tgc
Cys

gag
Glu

gcc
Ala
365

ccc
Pro

ggt
Gly

gcg
Ala
190

tcg
Ser

gag
Glu

cca
Pro

cgc
Arg

acg
Thr
270

tcg
Ser

gct
Ala

cgc
Arg

ctc
Leu

acg
Thr
350

gtc
Val

gtc
Val

ctg
Leu
175

agc
Ser

tac
Tyr

gac
Asp

cge
Arg

gac
Asp
255

tcg
Ser

gcg
Ala

gtc
Val

ctc
Leu

gtc
Val
335

gcg
Ala

gcg
Ala

gtc
Val

cgt
Arg

tcg
Ser

cgt
Arg

gag
Glu

cgsg
Arg
240

agc
Ser

gct
Ala

acg
Thr

gtc
Val

tac
Tyr
320

tgc
Cys

tcg
Ser

cgsg
Arg

gca
Ala

cga
Arg

ctg
Leu

ccg
Pro

gcg
Ala
225

acg
Thr

ccc
Pro

cac
His

ccg
Pro

ccg
Pro
305

acc
Thr

tcg
Ser

atg
Met

cat
His

cac
His

caa
Gln

agc
Ser

tcc
Ser
210

cac
His

agg
Arg

aag
Lys

cac
His

ccg
Pro
290

gac
Asp

gat
Asp

gga
Gly

acg
Thr

acg
Thr
370

ctc
Leu

tcc
Ser

ccg
Pro
195

cgsg
Arg

gac
Asp

tcg
Ser

ctc
Leu

atc
Ile
275

atg
Met

ctc
Leu

ccc
Pro

gCcg
Ala

acc
Thr
355

gcc

Ala

gac
Asp

tcc
Ser
180

ccg
Pro

cac
His

gcc
Ala

agc
Ser

ctc
Leu
260

cac
His

gca
Ala

gct
Ala

gcc
Ala

tca
Ser
340

acg

Thr

g8¢
Gly

aac
Asn

ctc
Leu

tcg
Ser

ctg
Leu

gtc
Val

agg
Arg
245

gcc
Ala

aac
Asn

gag
Glu

cgc
Arg

aca
Thr
325

gat
Asp

acc
Thr

atc
Ile

aac
Asn
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cct
Pro

acc
Thr

gat
Asp

agg
Arg
230

agc
Ser

gcg
Ala

cga
Arg

ttg
Leu

ctc
Leu
310

ctc
Leu

acc
Thr

gcc
Ala

gcc
Ala

cag
Gln

cca
Pro

tcg
Ser

cct
Pro
215

gtt
Val

gac
Asp

tcg
Ser

ccc
Pro

acg
Thr
295

ctc
Leu

gcc
Ala

ctc
Leu

ttc
Phe

tcg
Ser
375

ctg
Leu

tcg
Ser

tca
Ser
200

gac
Asp

gcg
Ala

gac
Asp

g8¢
Gly

tcc
Ser
280

gac
Asp

ctc
Leu

tgc
Cys

gcc
Ala

acc
Thr
360

cct
Pro

tat
Tyr

agc
Ser
185

ggt
Gly

cag
Gln

gat
Asp

tcg
Ser

ctt
Leu
265

aag
Lys

g88
Gly

tgc
Cys

ggt
Gly

acc
Thr
345

ttc
Phe

ctc
Leu

cgc
Arg

639

687

735

783

831

879

927

975

1023

1071

1119

1167

1215

1263



acc
Thr

gct
Ala
410

tcg
Ser

ctt
Leu

gct
Ala

gac
Asp

gCcg
Ala
490

gac
Asp

g8c¢
Gly

cac
His

tcg
Ser

acg
Thr
570

gac
Asp

ttg
Leu
395

cag
Gln

tcg
Ser

cat
His

gtg
Val

ccg
Pro
475

ccg
Pro

gtc
Val

g8c
Gly

aag
Lys

ttc
Phe
555

tcg

Ser

atc
Ile

380

tcg
Ser

acg
Thr

tgc
Cys

gtc
Val

cct
Pro
460

cat
His

acc
Thr

cag
Gln

gac
Asp

tcg
Ser
540

agc

Ser

acg
Thr

gct
Ala

gcg
Ala

cac
His

gac
Asp

gac
Asp
445

gga
Gly

ctc
Leu

gat
Asp

cct
Pro

gag
Glu
525

cgc

Arg

gac
Asp

ccg
Pro

g8¢
Gly

aca
Thr

atc
Ile

tac
Tyr
430

tac
Tyr

ctg
Leu

gcg
Ala

gtc
Val

ggt
Gly
510

gag
Glu

aag
Lys

gtc
Val

acg
Thr

ttg
Leu
590

tcg
Ser

ccc
Pro
415

aac
Asn

acc
Thr

gca
Ala

ccg
Pro

gag
Glu
495

gcg
Ala

acg
Thr

tcg
Ser

tcg
Ser

ccg
Pro
575

tcg
Ser

acg
Thr
400

gtc
Val

ttc
Phe

ctg
Leu

gca
Ala

ttg
Leu
480

gag
Glu

gta
Val

atc
Ile

tgg
Trp

atg
Met
560

cac

His

ccg
Pro

385

act
Thr

gat
Asp

tcg
Ser

cgc
Arg

tgg
Trp
465

ttc
Phe

aac
Asn

tcg
Ser

gaa
Glu

cag
Gln
545

gct
Ala

gcc
Ala

tcg
Ser

tcg
Ser

ctt
Leu

cac
His

aag
Lys
450

gCcg
Ala

tcg
Ser

ggc¢
Gly

cgc
Arg

ges8
Gly
530

gCcg
Ala

tcg
Ser

gca
Ala

ttc
Phe

aca
Thr

ccc
Pro

ctc
Leu
435

gtc
Val

acg
Thr

gat
Asp

gag
Glu

acg
Thr
515

cac
His

agc
Ser

cct
Pro

caa
Gln

ctc
Leu
595

cct
Pro

aat
Asn
420

atc
Ile

agc
Ser

cgt
Arg

gtg
Val

cag
Gln
500

agc
Ser

gac
Asp

aag
Lys

gcc
Ala

cga
Arg
580

acc
Thr

tcc
Ser
405

ctc
Leu

gtc
Val

gag
Glu

ctt
Leu

cga
Arg
485

ccg
Pro

agc
Ser

gac
Asp

aag
Lys

gtc
Val
565

gac

Asp

gac
Asp
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390

gtc
Val

acc
Thr

ccc
Pro

atg
Met

gcg
Ala
470

ttg
Leu

atg
Met

g8¢
Gly

agc
Ser

acg
Thr
550

gst
Gly

gac
Asp

ctg
Leu

gcc
Ala

tgc
Cys

cac
His

ctg
Leu
455

tcg
Ser

gcg
Ala

gtc
Val

agc
Ser

aag
Lys
535

cga

Arg

cca
Pro

aag
Lys

cac
His

tcg
Ser

ccc
Pro

ctc
Leu
440

cag
Gln

aag
Lys

agt
Ser

gag
Glu

agt
Ser
520

cgse
Arg

acg
Thr

tct
Ser

cac
His

aac
Asn
600

acc
Thr

gac
Asp
425

ccg
Pro

aag
Lys

aac
Asn

gag
Glu

ggc¢
Gly
505

g8c¢
Gly

gcg
Ala

gtg
Val

cgc
Arg

ctc
Leu
585

gag
Glu

1311

1359

1407

1455

1503

1551

1599

1647

1695

1743

1791

1839

1887



tgc
Cys

cct
Pro

cac
His

tac
Tyr
650

acc
Thr

gaa
Glu

gca
Ala

cgc
Arg

atg
Met
730

g8c¢
Gly

ctc
Leu

agc
Ser

gtc
Val

aac
Asn

gag
Glu

tgc
Cys

tcc
Ser
635

ttc
Phe

gct
Ala

gaa
Glu

tgg
Trp

ctc
Leu
715

gtc
Val

acc
Thr

atc
Ile

atg
Met

tcg
Ser
795

gat
Asp

tgt
Cys

g8c
Gly
620

gac
Asp

cgc
Arg

ctc
Leu

ctt
Leu

cca
Pro
700

atg
Met

ctt
Leu

atg
Met

ctc
Leu

gtc
Val
780

ccg

Pro

acc
Thr

caa
Gln
605

cac
His

aag
Lys

tgg
Trp

cct
Pro

gcg
Ala
685

g8¢
Gly

gtc
Val

cct
Pro

ttg
Leu

gag
Glu
765

gac

Asp

gaa
Glu

ctc
Leu

gtg
Val

tcg
Ser

tgc
Cys

caa
Gln

caa
Gln
670

ctg
Leu

atc
Ile

cgc
Arg

ctc
Leu

cgc
Arg
750

acg

Thr

g88
Gly

caa
Gln

caa
Gln

tgc
Cys

ttc
Phe

cct
Pro

cga
Arg
655

caa
Gln

ctt
Leu

aag
Lys

cgc
Arg

cgc
Arg
735

gtc
Val

atc
Ile

tac
Tyr

gaa
Glu

gac
Asp

ttc
Phe

tgc
Cys

ctc
Leu
640

ccc
Pro

gcc
Ala

gcg
Ala

tgc
Cys

gtg
Val
720

agc
Ser

acg
Thr

g88
Gly

aac
Asn

gcg
Ala
800

gag
Glu

cag
Gln

cga
Arg
625

tgc
Cys

aac
Asn

gct
Ala

tcg
Ser

ttc
Phe
705

ctc
Leu

gcc
Ala

agc
Ser

acg
Thr

gtc
Val
785

gag
Glu

tac
Tyr

ctc
Leu
610

caa
Gln

cgc
Arg

atc
Ile

gag
Glu

gtc
Val
690

ctg
Leu

gag
Glu

gga
Gly

tgt
Cys

tac
Tyr
770

ggc¢
Gly

ctt
Leu

gcc
Ala

ttc
Phe

tgc
Cys

gcc
Ala

gCcg
Ala

cgc
Arg
675

ccc
Pro

cac
His

acg
Thr

ccc
Pro

cag
Gln
755

cgc

Arg

aag
Lys

gag
Glu

gac
Asp

cac
His

ctc
Leu

gac
Asp

ctc
Leu
660

gcc
Ala

gtg
Val

atc
Ile

ccc
Pro

gac
Asp
740

atg
Met

ttc
Phe

gtc
Val

cgg
Arg

cct
Pro

gag
Glu

gcc
Ala

ctc
Leu
645

acc
Thr

gcg
Ala

ttc
Phe

ttc
Phe

gaa
Glu
725

gct
Ala

ctc
Leu

cgc
Arg

gaa
Glu

gtc
Val
805

gaa
Glu
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ccg
Pro

cgc
Arg
630

ccg
Pro

aag
Lys

acc
Thr

gtc
Val

gag
Glu
710

cgt
Arg

gtc
Val

gag
Glu

ctc
Leu

cgt
Arg
790

gcg
Ala

cca
Pro

gtc
Val
615

tcg
Ser

ccc
Pro

att
Ile

gtc
Val

tgt
Cys
695

cct
Pro

tcg
Ser

aac
Asn

gac
Asp

ctc
Leu
775

gtc
Val

ctc
Leu

gtc
Val

acc
Thr

tac
Tyr

ctc
Leu

atc
Ile

aag
Lys
680

acg
Thr

cgsg
Arg

ttc
Phe

gag
Glu

g8¢
Gly
760

gag
Glu

gac
Asp

gcg
Ala

gga
Gly

tcg
Ser

gat
Asp

gcc
Ala

gag
Glu
665

gag
Glu

acc
Thr

tat
Tyr

ggc¢
Gly

tat
Tyr
745

cgc

Arg

cgc
Arg

gac
Asp

agg
Arg

ccg
Pro

1935

1983

2031

2079

2127

2175

2223

2271

2319

2367

2415

2463

2511

2559



810

gac
Asp

tcg
Ser

cgc
Arg

g8c¢
Gly

gtc
Val
890

agt

Ser

agg
Arg

agc
Ser

acc
Thr

gct
Ala

gag
Glu
875

ttc
Phe

gtc
Val

tcg
Ser

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

<400>

gtg
Val

gac
Asp

agc
Ser
860

gtg
Val

ccc
Pro

cgc
Arg

tcg
Ser

21
934
PRT

Rhodosporidium toruloides

21

ccc
Pro

cag
Gln
845

tcg
Ser

ccc
Pro

gtc
Val

gaa
Glu

tgg
Trp
925

ctc
Leu
830

ctc
Leu

gcg
Ala

aac
Asn

gaa
Glu

cga
Arg
910

tgg
Trp

815

tcg
Ser

atg
Met

ccg
Pro

aac
Asn

gat
Asp
895

ctg

Leu

tac
Tyr

aga
Arg

cag
Gln

tgg
Trp

ccg
Pro
880

cac

His

cgc
Arg

tcc
Ser

ccg
Pro

atc
Ile

att
Ile
865

cac

His

gtc
Val

ttg
Leu

cga
Arg

ccc
Pro

tgc
Cys
850

atc
Ile

gac
Asp

aag
Lys

atc
Ile

ggc¢
Gly
930

Met Ser Thr Leu Ala Ile Arg Pro Asp

1

5

atg
Met
835

ctc
Leu

gag
Glu

ttc
Phe

gtc
Val

gtc
Val
915

tgc
Cys

Glu
10

Arg Asp Thr Val Pro Asp Leu Asp Pro Ser

20

25

Ala Met Ser Pro Arg Asp Arg Ser Pro Ala

35

40

Asp Asp Ser Ser Ser Thr Leu Ser Asp

50

55

Arg

820

acc
Thr

gac
Asp

cgg
Arg

agc
Ser

acg
Thr
900

ttc
Phe

aac
Asn

Pro

Gly

Ser

Gly

g8¢
Gly

ttc
Phe

ctg
Leu

tgg
Trp
885

ctt
Leu

tgg
Trp

atc
Ile

Pro

Gly

Ser

Arg
60
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aac
Asn

ctc
Leu

aac
Asn
870

ttc
Phe

ctc
Leu

atc
Ile

gcc
Ala

Asn

Gly

Arg

45

Gln

gtc
Val

acc
Thr
855

cge
Arg

gcc
Ala

cag
Gln

gag
Glu

tag

Glu

Val

30

Gly

Arg

gag
Glu
840
acg
Thr

acg
Thr

gcc
Ala

atc
Ile

cag
Gln
920

Arg

15

Arg

Ser

Arg

825

ttg
Leu

ctg
Leu

gtc
Val

gag
Glu

acg
Thr
905

ttc
Phe

Leu

Pro

Gln

Arg

2607

2655

2703

2751

2799

2847

2889



Ser

65

Ala

Ala

Ala

Thr

Arg

145

Pro

Arg

Leu

Pro

Ala

225

Thr

Pro

His

Ala

Asp

Pro

Pro

Thr

130

Val

Ser

Gln

Ser

Ser

210

His

Arg

Lys

His

Ser

Pro

His

Ser

115

Ser

Ser

Ser

Ser

Pro

195

Arg

Asp

Ser

Leu

Ile
275

Ser

Pro

Pro

100

Ala

Pro

Pro

Asn

Ser

180

Pro

His

Ala

Ser

Leu

260

His

Glu

Gln

85

Ile

Ser

Asp

Asn

Phe

165

Leu

Ser

Leu

Val

Arg

245

Ala

Asn

Arg

70

Ala

Ala

Val

Cys

Ser

150

Ser

Pro

Thr

Asp

Arg

230

Ser

Ala

Arg

Ser

Ser

Arg

Arg

Pro

135

Arg

Ala

Pro

Ser

Pro

215

Val

Asp

Ser

Pro

Asp

Gly

Ser

Ala

120

Ala

Asn

His

Ser

Ser

200

Asp

Ala

Asp

Gly

Ser
280

Gln

Leu

Ser

105

Asp

Pro

Glu

His

Ser

185

Gly

Gln

Asp

Ser

Leu

265

Lys

Pro

Ala

90

Ser

Arg

Ser

Arg

Arg

170

Arg

Leu

His

Arg

Glu

250

Gly

Ala

Glu

75

His

Ala

Leu

Arg

Pro

155

Pro

Arg

Ala

Trp

Pro

235

Gly

Glu

Phe

Glu

Pro

Thr

Asp

Met

140

Val

Ala

Ala

Ser

Leu

220

Arg

Pro

Asp

Arg
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Ala

Ala

Thr

His

125

Arg

Pro

His

Arg

Ser

205

Ser

Arg

Glu

Pro

Pro
285

Glu

Ser

Ser

110

Gln

Arg

Ser

Gly

Ala

190

Ser

Glu

Pro

Arg

Thr

270

Ser

Lys

Pro

95

Val

Leu

Val

Ala

Leu

175

Ser

Tyr

Asp

Arg

Asp

255

Ser

Ala

Thr

80

Glu

Pro

Gln

Ala

Ile

160

Arg

Ser

Arg

Glu

Arg

240

Ser

Ala

Thr



Pro

Pro

305

Thr

Ser

Met

His

His

385

Thr

Asp

Ser

Arg

Trp

465

Phe

Pro

290

Asp

Asp

Gly

Thr

Thr

370

Leu

Ser

Leu

His

Lys

450

Ala

Ser

Met

Leu

Pro

Ala

Thr

355

Ala

Asp

Thr

Pro

Leu

435

Val

Thr

Asp

Ala

Ala

Ala

Ser

340

Thr

Gly

Asn

Pro

Asn

420

Ile

Ser

Arg

Val

Glu

Arg

Thr

325

Asp

Thr

Ile

Asn

Ser

405

Leu

Val

Glu

Leu

Arg
485

Leu

Leu

310

Leu

Thr

Ala

Ala

Gln

390

Val

Thr

Pro

Met

Ala

470

Leu

Thr

295

Leu

Ala

Leu

Phe

Ser

375

Leu

Ala

Cys

His

Leu

455

Ser

Ala

Asp

Leu

Cys

Ala

Thr

360

Pro

Tyr

Ser

Pro

Leu

440

Gln

Lys

Ser

Gly

Cys

Gly

Thr

345

Phe

Leu

Arg

Thr

Asp

425

Pro

Asn

Glu

Arg

Pro

His

330

Pro

Thr

Pro

Thr

Ala

410

Ser

Leu

Ala

Asp

Ala
490

Ser

Ser

315

Ser

Pro

Pro

Ser

Leu

395

Gln

Ser

His

Val

Pro

475

Pro

Leu

300

Arg

Ile

Pro

Pro

380

Ser

Thr

Cys

Val

Pro

460

His

Thr
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Tyr

His

Cys

Glu

Ala

365

Pro

Ala

His

Asp

Asp

445

Gly

Leu

Asp

Ala

Arg

Leu

Thr

350

Val

Val

Thr

Ile

Tyr

430

Tyr

Leu

Ala

Val

Val

Leu

Val

335

Ala

Ala

Val

Ser

Pro

415

Asn

Thr

Ala

Pro

Glu
495

Val

Tyr

320

Cys

Ser

Arg

Ala

Thr

400

Val

Phe

Leu

Ala

Leu

480

Glu



Asn

Ser

Glu

Gln

545

Ala

Ala

Ser

Gln

Arg

625

Cys

Asn

Ala

Ser

Phe
705

Gly

Arg

Gly

530

Ala

Ser

Ala

Phe

Leu

610

Gln

Arg

Ile

Glu

Val

690

Leu

Glu

Thr

515

His

Ser

Pro

Gln

Leu

595

Phe

Cys

Ala

Ala

Arg

675

Pro

His

Gln

500

Ser

Asp

Lys

Ala

Arg

580

Thr

His

Leu

Asp

Leu

660

Ala

Val

Ile

Pro

Ser

Asp

Lys

Val

565

Asp

Asp

Glu

Ala

Leu

645

Thr

Ala

Phe

Phe

Met

Gly

Ser

Thr

550

Gly

Asp

Leu

Pro

Arg

630

Pro

Lys

Thr

Val

Glu
710

Val

Ser

Lys

535

Arg

Pro

Lys

His

Val

615

Ser

Pro

Ile

Val

Cys

695

Pro

Glu

Ser

520

Arg

Thr

Ser

His

Asn

600

Thr

Tyr

Leu

Ile

Lys

680

Thr

Arg

Gly

505

Gly

Ala

Val

Arg

Leu

585

Glu

Ser

Asp

Ala

Glu

665

Glu

Thr

Tyr

Asp

Gly

His

Ser

Thr

570

Asp

Cys

Pro

His

Tyr

650

Thr

Glu

Ala

Arg

Val

Gly

Lys

Phe

555

Ser

Ile

Glu

Cys

Ser

635

Phe

Ala

Glu

Trp

Leu
715

Gln

Asp

Ser

540

Ser

Thr

Ala

Cys

Gly

620

Asp

Arg

Leu

Leu

Pro

700

Met
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Pro

Glu

525

Arg

Asp

Pro

Gly

Gln

605

His

Lys

Trp

Pro

Ala

685

Gly

Val

Gly

510

Glu

Lys

Val

Thr

Leu

590

Val

Ser

Cys

Gln

Gln

670

Leu

Ile

Arg

Ala

Thr

Ser

Ser

Pro

575

Ser

Cys

Phe

Pro

Arg

655

Gln

Leu

Lys

Arg

Val

Ile

Trp

Met

560

His

Pro

Phe

Cys

Leu

640

Pro

Ala

Ala

Cys

Val
720



Leu

Ala

Ser

Thr

Val

785

Glu

Tyr

Pro

Ile

Ile

865

His

Val

Leu

Glu

Gly

Cys

Tyr

770

Gly

Leu

Ala

Pro

Cys

850

Ile

Asp

Lys

Ile

Thr

Pro

Gln

755

Arg

Lys

Glu

Asp

Met

835

Leu

Glu

Phe

Val

Val
915

Pro

Asp

740

Met

Phe

Val

Arg

Pro

820

Thr

Asp

Arg

Ser

Thr

900

Phe

Glu

725

Ala

Leu

Arg

Glu

Val

805

Glu

Gly

Phe

Leu

Trp

885

Leu

Trp

Arg

Val

Glu

Leu

Arg

790

Ala

Pro

Asn

Leu

Asn

870

Phe

Leu

Ile

Ser

Asn

Asp

Leu

775

Val

Leu

Val

Val

Thr

855

Arg

Ala

Gln

Glu

Phe

Glu

Gly

760

Glu

Asp

Ala

Gly

Glu

840

Thr

Thr

Ala

Ile

Gln
920

Gly

Tyr

745

Arg

Arg

Asp

Arg

Pro

825

Leu

Leu

Val

Glu

Thr

905

Phe

Met

730

Gly

Leu

Ser

Val

Asn

810

Asp

Ser

Arg

Gly

Val

890

Ser

Arg

Val

Thr

Ile

Met

Ser

795

Asp

Ser

Thr

Ala

Glu

875

Phe

Val

Ser

Leu

Met

Leu

Val

780

Pro

Thr

Val

Asp

Ser

860

Val

Pro

Arg

Ser
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Pro

Leu

Glu

765

Asp

Glu

Leu

Pro

Gln

845

Ser

Pro

Val

Glu

Trp
925

Leu

Arg

750

Thr

Gly

Gln

Gln

Leu

830

Leu

Ala

Asn

Glu

Arg

910

Trp

Arg

735

Val

Ile

Tyr

Glu

Asp

815

Ser

Met

Pro

Asn

Asp

895

Leu

Tyr

Ser

Thr

Gly

Asn

Ala

800

Glu

Arg

Gln

Trp

Pro

880

His

Arg

Ser



Arg Gly Cys Asn Ile Ala

930

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

22

DNA
<400> 22

tcctetggcec
atcagcctcc
tcctccccac
acgcacagca
gecggegceacc
tctcctcact
gttgtgctgg
cgcgagtgcc
ccgtccatag
gccgagecga
aagatctggt
aacctgggceg
ccgccggcetg
catcgtcgtg
gttcgacaac
gcttcgctac
cggceggceac
ccgtgagttc
caggtctttc
cgcctgaacc
tcctccctca

gaggagctca

2357

Rhodosporidium

tctctcgetc
cgcgagegct
ctcgcttcgce
gcccaacaca
aacccgatcc
acacgacttc
atctcggctc
ggagcgtcgt
gcgegagags
gcgaggagga
tcgagtgagt
gcgctttcetg
acttcgttct
gagaacccac
ttgcaggtaa
gcagatcccg
agtgaccggt
gcctteccget
acgctcgccc
gccgectecg
actccatgac

tagaggagat

toruloides

cgttcgectg
agcaggctct
gcccggttceg
aggtcccttc
ttcaacctcg
gctgegcetct
gcggatatgg
gagcgagttg
ggacgacgac
gtggttgatt
tcaaccggtc
ctaagaggct
cccgcagaaa
tgctgtcgac
gccatccgcc
tcgctcagct
cttgtggtcg
ctcgecctgcet
gctctttccc
ctctctcctc

gcctcccgcet

caagacgcgg

gcegegegcec
cttagccgcc
acctcgccca
gcaacgcctg
acagcaggcg
cgacactcgc
aaggtcgggt
gcgcatgagc
gaagaggact
cgcgaggaga
tttcttttga
cgagtacgaa
cctcatgatc
gcgcgtgaag
gcttcgccag
tcgcttccgce
acgtcggaaa
tactaaactt
tccctcacca
ctcgcattcg
atcggacgga

ctgtgttttg

caaaccgctt
tcacgcctac
cgcagtcgag
cgcgcccagg
ccgecctccect

tttacggcac

tcagcgggga
gggctgggeg
gecttttgggc
gggtgaagcg
taccaggact
ccggacaagc
gacccgaaga
gagatgatcg
gccgttcacc
ccccttgctc
cctcgagacg
gcgctgatgt
caactcctcg
gctcatacgc

taccgaagga

tcggtgagga
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tgttgacgct
ctcgcgaatg
gcegegtgeg
tgcgagctca
cctcacgtct
ggaagaccgt
gccgeagecg
aagagcaggs
gctcgagaag
attactgcgc
tgcgctcgcc
ggagtctttt
cgcgcaaagt
cgecgggtctt
cgtactgacc
gccttgatgg
accgttcttc
agagctacaa
cgecgggctct
acctcctccc
gctcttgacg

ggtcccgctc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



gatgcgagcc
actgcatcag
gagctttact

aacttgtccc

tggatcaggg
gggcttgecg
gagcgaagta
tggcctcgtc
tcaaggccgc
cgcctctgec
cggacacggc
gaaagcatgc
ttgtccctct
cgtcgacggc
cgcccgectt
ctgagattgc
agggagagga
ggacgaggat
<210> 23

<211>

<212>
<213>

DNA

<220>
<221>
<222>

CDs

<400> 23
tcctetggcec

2046

gggegcgagag
cacgcgacaa
cccgcttcegce
aacctgcgat
agcgecgecegce
ccgttgtcct
gctgacactg
aatcctcctc
tcttettgec
agcagcatcc
ggcatcgcect
cctcgecgact
cgctcgacac

gccctcatca

gcaaagctgg
gagggagcag
aggagaggag

cgcgtag

Rhodosporidium

(118)..(2046)

tctctcgetc

ggaggcgtcc
ctttgacgac
cgcgacatcg
cgcgaacggt
cgaggtgttg
tgactgccta
cacccgttcc
acgggeggcea
cagctcgacc
gtcgaacctc
gcgccctctce
cgactgcaca
ctcgccatct

accctcgctc

atcggcggca
tgggatgcag

tttgaggagc

toruloides

cgttcgectg

gcgttcageg
ccttccgacc
accgccaaac
acaggtcgag
tgggaggagg
ttgaaggtgc
cccagctccc
ccgccatgcect
gctcgcatcc
cttcttccga
gctcgagcga
acctgcggca
tgaaccaccc
gacagcgcga
gcctcgcagg
ggttgeggtt

gggaagtgat

gcegegegcec

atcagcctcc cgcgageget agcaggctct cttagccgcec

atg tcc tcc cca cct cgec ttc gcg ccc ggt tcg
Met Ser Ser Pro Pro Arg Phe Ala Pro Gly Ser

gatcggccat
ccgacaacgc
ccgtttectt
ggtggatcca
atggtgatgg
gcaagctgac
ccttgacctt
cccecggcettce
tccttccect
ccctgeccgga
agtcaatgcg
ttcgcctcga
atctccgaac
aggttcggct
agcgctcaag
tgcggaggca

ccggeccggcet

caaaccgctt

tcacgcctac

gagcgtcgac
actactaaag
ccggataccc
ggtgceceggc
agacgagcgt
cacttcgctc
cgaaagccga
ttcccacgct
ccgeccttccc
cccatgtcga
aagcggegsc
tacgccccgc
tcctcggcat
ccgtctttct
acgggegesc
gaagaggces

ctgccggact

tgttgacgct

ctcgcga

acc tcg ccc acg cag
Thr Ser Pro Thr Gln
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1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2357

60

117

165



tcg
Ser

acg
Thr

tca
Ser

tac
Tyr
65

cgt
Arg

g88
Gly

cat
His

gac
Asp

agc
Ser
145

cgc

Arg

gtc
Val

atc
Ile

gct
Ala

agg
Arg

cct
Pro

acc
Thr
50

acg
Thr

gtt
Val

gag
Glu

gag
Glu

gac
Asp
130

gag
Glu

aag
Lys

atc
Ile

gCcg
Ala

tcc
Ser
210

ccg
Pro

gCcg
Ala
35

tcg
Ser

act
Thr

gtg
Val

ccg
Pro

cgsg
Arg
115

gac
Asp

gag
Glu

atc
Ile

gtc
Val

cgsg
Arg
195

gcc
Ala

cgt
Arg
20

cgc
Arg

aca
Thr

tcg
Ser

ctg
Leu

cag
Gln
100

gct
Ala

gaa
Glu

gag
Glu

tgg
Trp

gtg
Val
180

gtc
Val

ccc
Pro

gcg
Ala

cca
Pro

gca
Ala

ctg
Leu

gat
Asp
85

ccg
Pro

g88
Gly

gag
Glu

tgg
Trp

ttc
Phe
165

gag
Glu

ttg
Leu

ttg
Leu

acg
Thr

gst
Gly

g8¢
Gly

cgc
Arg
70

ctc
Leu

cgc
Arg

cga
Arg

gac
Asp

ttg
Leu
150

gaa

Glu

aac
Asn

ttc
Phe

ctc
Leu

cac
His

gcg
Ala

gcc
Ala
55

tct
Ser

g8¢
Gly

gag
Glu

aga
Arg

tgc
Cys
135

att
Ile

aac
Asn

cca
Pro

gac
Asp

gcc
Ala
215

agc
Ser

agc
Ser
40

gcc
Ala

cga
Arg

tcg
Ser

tgc
Cys

gca
Ala
120

ttt
Phe

cgc
Arg

ctc
Leu

ctg
Leu

aac
Asn
200

ttg
Leu

agc
Ser
25

tca
Ser

tcc
Ser

cac
His

cgsg
Arg

cgsg
Arg
105

ges8
Gly

tgg
Trp

gag
Glu

atg
Met

ctg
Leu
185

ttg

Leu

atg
Met

10

cca
Pro

gCcg
Ala

ctc
Leu

tcg
Ser

ata
Ile
90

agc
Ser

ccg
Pro

gCcg
Ala

gag
Glu

atc
Ile
170

tcg

Ser

cag
Gln

gCcg
Ala

aca
Thr

gcg
Ala

ctc
Leu

ctt
Leu
75

tgg
Trp

gtc
Val

tcc
Ser

ctc
Leu

agg
Arg
155

gac

Asp

acg
Thr

atc
Ile

gcc
Ala

caa
Gln

cac
His

acg
Thr
60

tac
Tyr

aag
Lys

gtg
Val

ata
Ile

gag
Glu
140

gtg
Val

ccg
Pro

cgc
Arg

ccg
Pro

g8¢
Gly
220
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gst
Gly

caa
Gln
45

tct
Ser

g8¢
Gly

gtc
Val

agc
Ser

g8¢
Gly
125

aag
Lys

aag
Lys

aag
Lys

gtg
Val

tcg
Ser
205

aca
Thr

ccc
Pro
30

ccc
Pro

tct
Ser

acg
Thr

g88
Gly

gag
Glu
110

gcg
Ala

gcc
Ala

cga
Arg

acg
Thr

aag
Lys
190

ctc

Leu

gtg
Val

15

ttc
Phe

gat
Asp

cct
Pro

gaa
Glu

ttc
Phe
95

ttg
Leu

aga
Arg

gag
Glu

tta
Leu

cgc
Arg
175

gag
Glu

agc
Ser

acc
Thr

gca
Ala

cct
Pro

cac
His

gac
Asp
80

agc
Ser

gcg
Ala

g88
Gly

ccg
Pro

ctg
Leu
160

aaa

Lys

atg
Met

ttc
Phe

ggt
Gly

213

261

309

357

405

453

501

549

597

645

693

741

789



ctt
Leu
225

cac
His

tct
Ser

tac
Tyr

gga
Gly

aag
Lys
305

cgsg
Arg

gac
Asp

aac
Asn

gcc
Ala

gCcg
Ala
385

gag
Glu

cgt
Arg

gac
Asp

gtg
Val

gct
Ala

cgc
Arg

gca
Ala

cgsg
Arg
290

acg
Thr

g8c
Gly

act
Thr

gca
Ala

aaa
Lys
370

aac
Asn

cgc
Arg

ge8
Gly

ctt
Leu

gtc
Val

cgc
Arg

ctg
Leu

cct
Pro
275

ata
Ile

cgsg
Arg

gag
Glu

gca
Ala

cta
Leu
355

ccc

Pro

ggt
Gly

gcc
Ala

ctt
Leu

cga
Arg

gac
Asp

ccg
Pro

aac
Asn
260

cct
Pro

ccg
Pro

ctg
Leu

agg
Arg

tca
Ser
340

cta
Leu

gtt
Val

aca
Thr

gcc
Ala

gcc
Ala
420

aag
Lys

gtc
Val

ctc
Leu
245

cgc
Arg

ccc
Pro

aag
Lys

tgt
Cys

gag
Glu
325

gca
Ala

aag
Lys

tcc
Ser

ggt
Gly

gag
Glu
405

gcc

Ala

ccg
Pro

gga
Gly
230

ttt
Phe

cgc
Arg

tcc
Ser

gag
Glu

ttt
Phe
310

gcg
Ala

cgc
Arg

gag
Glu

ttc
Phe

cga
Arg
390

gtg
Val

gtt
Val

atg
Met

aac
Asn

ccc
Pro

ctc
Leu

tcc
Ser

ctc
Leu
295

gtc
Val

tcc
Ser

gac
Asp

ctt
Leu

cgsg
Arg
375

g88
Gly

ttg
Leu

gtc
Val

gcc
Ala

ctc
Leu

tcc
Ser

cgc
Arg

ctc
Leu
280

ttg
Leu

ggt
Gly

gcg
Ala

aac
Asn

tac
Tyr
360

ata

Ile

tgg
Trp

tgg
Trp

ctt
Leu

tcg
Ser

gag
Glu

ctc
Leu

tct
Ser
265

aac
Asn

acg
Thr

gag
Glu

ttc
Phe

ttt
Phe
345

tcc
Ser

ccc
Pro

atc
Ile

gag
Glu

gac
Asp
425

tca
Ser

acg
Thr

acc
Thr
250

ctc
Leu

tcc
Ser

gag
Glu

gag
Glu

agc
Ser
330

gac
Asp

cgc
Arg

aac
Asn

cag
Gln

gag
Glu
410

tgc
Cys

atc
Ile

acc
Thr
235

aca
Thr

ctc
Leu

atg
Met

gag
Glu

gtc
Val
315

gga
Gly

gac
Asp

ttc
Phe

ttg
Leu

gtg
Val
395

gat
Asp

cta
Leu

ctc
Leu

gtt
Val

act
Thr

ctc
Leu

acg
Thr

ctc
Leu
300

ccg
Pro

tcg
Ser

cct
Pro

gcc
Ala

tcc
Ser
380

Cccc

Pro

gst
Gly

ttg
Leu

ctc
Leu
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ctt
Leu

cct
Pro

gca
Ala

cct
Pro
285

ata
Ile

ctc
Leu

gcc
Ala

tcc
Ser

gcg
Ala
365

caa

Gln

g8¢
Gly

gat
Asp

aag
Lys

acg
Thr

ccc
Pro

cgc
Arg

ttc
Phe
270

ccc
Pro

gag
Glu

gat
Asp

atg
Met

gac
Asp
350

aca
Thr

cct
Pro

tgg
Trp

gga
Gly

ctc
Leu
430

g8¢
Gly

gtc
Val

gcg
Ala
255

g8¢
Gly

gct
Ala

gag
Glu

gcg
Ala

agc
Ser
335

ccc
Pro

tcg
Ser

gcg
Ala

atc
Ile

gac
Asp
415

CcccC

Pro

g8¢
Gly

ttt
Phe
240

ggc¢
Gly

tca
Ser

atc
Ile

atc
Ile

agc
Ser
320

gtc
Val

gac
Asp

acc
Thr

atc
Ile

agg
Arg
400

gag
Glu

ctt
Leu

acc
Thr

837

885

933

981

1029

1077

1125

1173

1221

1269

1317

1365

1413

1461



gcc
Ala

cag
Gln
465

cca
Pro

tcg
Ser

aat
Asn

ctg
Leu

ctc
Leu
545

gCcg
Ala

ttc
Phe

ctc
Leu

ttg
Leu

ttt
Phe
625

atc
Ile

atg
Met
450

ctc
Leu

gca
Ala

acg
Thr

gcg
Ala

cgsg
Arg
530

gcc
Ala

ccc
Pro

tcg
Ser

aag
Lys

cgsg
Arg
610

gag
Glu

gcg
Ala

435

ctc
Leu

gac
Asp

gca
Ala

gac
Asp

aag
Lys
515

cat

His

atc
Ile

tca
Ser

ccc
Pro

acg
Thr
595

ttt
Phe

gag
Glu

tag

ccc
Pro

cgc
Arg

tcc
Ser

acg
Thr
500

cge
Arg

tcg
Ser

ttg
Leu

tca
Ser

gcc
Ala
580

g8¢
Gly

gcg
Ala

cgg
Arg

g8¢
Gly

tcg
Ser

gtc
Val
485

gcg
Ala

cge
Arg

cct
Pro

aac
Asn

acc
Thr
565

ttg

Leu

g88
Gly

gag
Glu

gaa
Glu

ttc
Phe

cat
His
470

gaa
Glu

gca
Ala

cga
Arg

cga
Arg

cac
His
550

ctc
Leu

caa
Gln

cct
Pro

gca
Ala

gtg
Val
630

ttc
Phe
455

cct
Pro

cct
Pro

tcg
Ser

aag
Lys

tac
Tyr
535

cca
Pro

gct
Ala

agc
Ser

gag
Glu

gaa
Glu
615

atc
Ile

440

cca
Pro

cct
Pro

cct
Pro

cct
Pro

cat
His
520

gcc
Ala

tct
Ser

cga
Arg

tgg
Trp

att
Ile
600

gag
Glu

cgsg
Arg

cgc
Arg

tcc
Ser

tct
Ser

gCcg
Ala
505

gcc
Ala

ccg
Pro

ccg
Pro

cag
Gln

atc
Ile
585

gCcg
Ala

gCcg
Ala

ccg
Pro

ttc
Phe

cct
Pro

tcc
Ser
490

ccc
Pro

ctc
Leu

ctt
Leu

aac
Asn

cgc
Arg
570

g8c
Gly

agsg
Arg

gag
Glu

gct
Ala

aag
Lys

ccg
Pro
475

gac
Asp

tct
Ser

gcg
Ala

gtc
Val

tcc
Ser
555

gaa
Glu

g8¢
Gly

gag
Glu

gga
Gly

ctg
Leu
635

gcc
Ala
460

cct
Pro

cct
Pro

cgc
Arg

act
Thr

cct
Pro
540

tcg
Ser

gst
Gly

agc
Ser

cag
Gln

gag
Glu
620

ccg
Pro
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445

gct
Ala

tcc
Ser

gcc
Ala

tcg
Ser

cga
Arg
525

ctc
Leu

gca
Ala

tcg
Ser

ctc
Leu

tgg
Trp
605

gaa

Glu

gac
Asp

ctt
Leu

ccg
Pro

gga
Gly

agc
Ser
510

ctg
Leu

gct
Ala

tcg
Ser

gct
Ala

gca
Ala
590

gat
Asp

gga
Gly

tgg
Trp

ctt
Leu

cct
Pro

ccc
Pro
495

gaa
Glu

cac
His

cga
Arg

tcg
Ser

ccg
Pro
575

gga
Gly

gca
Ala

gag
Glu

acg
Thr

gcc
Ala

ctg
Leu
480

atg
Met

gtc
Val

aac
Asn

cac
His

acg
Thr
560

tct
Ser

gcg
Ala

g88
Gly

gag
Glu

agg
Arg
640

1509

1557

1605

1653

1701

1749

1797

1845

1893

1941

1989

2037

2046



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

<400>

24
642
PRT

Rhodosporidium toruloides

24

Met Ser Ser

1

Ser

Thr

Ser

Tyr

65

Arg

Gly

His

Asp

Ser

145

Arg

Val

Arg

Pro

Thr

50

Thr

Val

Glu

Glu

Asp

130

Glu

Lys

Ile

Pro

Ala

35

Ser

Thr

Val

Pro

Arg

115

Asp

Glu

Ile

Val

Pro

Arg

20

Arg

Thr

Ser

Leu

Gln

100

Ala

Glu

Glu

Trp

Val
180

Pro

Ala

Pro

Ala

Leu

Asp

85

Pro

Gly

Glu

Trp

Phe

165

Glu

Arg

Thr

Gly

Gly

Arg

70

Leu

Arg

Arg

Asp

Leu

150

Glu

Asn

Phe

His

Ala

Ala

55

Ser

Gly

Glu

Arg

Cys

135

Ile

Asn

Pro

Ala

Ser

Ser

40

Ala

Arg

Ser

Cys

Ala

120

Phe

Arg

Leu

Leu

Pro

Ser

25

Ser

Ser

His

Arg

Arg

105

Trp

Glu

Met

Leu
185

Gly

10

Pro

Ala

Leu

Ser

Ile

90

Ser

Pro

Ala

Glu

Ile

170

Ser

Ser

Thr

Ala

Leu

Leu

75

Trp

Val

Ser

Leu

Arg

155

Asp

Thr

Thr

Gln

His

Thr

60

Tyr

Lys

Val

Ile

Glu

140

Val

Pro

Arg
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Ser

Gly

Gln

45

Ser

Gly

Val

Ser

Gly

125

Lys

Lys

Lys

Val

Pro

Pro

30

Pro

Ser

Thr

Gly

Glu

110

Ala

Ala

Arg

Thr

Lys
190

Thr

15

Phe

Asp

Pro

Glu

Phe

95

Leu

Arg

Glu

Leu

Arg

175

Glu

Gln

Ala

Pro

His

Asp

80

Ser

Ala

Gly

Pro

Leu

160

Lys

Met



Ile

Ala

Leu

225

His

Ser

Tyr

Gly

Lys

305

Arg

Asp

Asn

Ala

Ala
385

Ala

Ser

210

Val

Ala

Arg

Ala

Arg

290

Thr

Gly

Thr

Ala

Lys

370

Asn

Arg

195

Ala

Val

Arg

Leu

Pro

275

Ile

Arg

Glu

Ala

Leu

355

Pro

Gly

Val

Pro

Asp

Pro

Asn

260

Pro

Pro

Leu

Arg

Ser

340

Leu

Val

Thr

Leu

Leu

Val

Leu

245

Arg

Pro

Lys

Cys

Glu

325

Ala

Lys

Ser

Gly

Phe

Leu

Gly

230

Phe

Arg

Ser

Glu

Phe

310

Ala

Arg

Glu

Phe

Arg
390

Asp

Ala

215

Asn

Pro

Leu

Ser

Leu

295

Val

Ser

Asp

Leu

Arg

375

Gly

Asn

200

Leu

Leu

Ser

Arg

Leu

280

Leu

Gly

Ala

Asn

Tyr

360

Ile

Trp

Leu

Met

Glu

Leu

Ser

265

Asn

Thr

Glu

Phe

Phe

345

Ser

Pro

Ile

Gln

Ala

Thr

Thr

250

Leu

Ser

Glu

Glu

Ser

330

Asp

Arg

Asn

Gln

Ile

Ala

Thr

235

Thr

Leu

Met

Glu

Val

315

Gly

Asp

Phe

Leu

Val
395

Pro

Gly

220

Val

Thr

Leu

Thr

Leu

300

Pro

Ser

Pro

Ala

Ser

380

Pro
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Ser

205

Thr

Leu

Pro

Ala

Pro

285

Ile

Leu

Ala

Ser

Ala

365

Gln

Gly

Leu

Val

Pro

Arg

Phe

270

Pro

Glu

Asp

Met

Asp

350

Thr

Pro

Trp

Ser

Thr

Val

Ala

255

Gly

Ala

Glu

Ala

Ser

335

Pro

Ser

Ala

Ile

Phe

Gly

Phe

240

Gly

Ser

Ile

Ile

Ser

320

Val

Asp

Thr

Ile

Arg
400



Glu

Arg

Asp

Ala

Gln

465

Pro

Ser

Asn

Leu

Leu

545

Ala

Phe

Leu

Leu

Arg

Gly

Leu

Met

450

Leu

Ala

Thr

Ala

Arg

530

Ala

Pro

Ser

Lys

Arg
610

Ala

Leu

Arg

435

Leu

Asp

Ala

Asp

Lys

515

His

Ile

Ser

Pro

Thr

595

Phe

Ala

Ala

420

Lys

Pro

Arg

Ser

Thr

500

Arg

Ser

Leu

Ser

Ala

580

Gly

Ala

Glu

405

Ala

Pro

Gly

Ser

Val

485

Ala

Arg

Pro

Asn

Thr

565

Leu

Gly

Glu

Val

Val

Met

Phe

His

470

Glu

Ala

Arg

Arg

His

550

Leu

Gln

Pro

Ala

Leu

Val

Ala

Phe

455

Pro

Pro

Ser

Lys

Tyr

535

Pro

Ala

Ser

Glu

Glu
615

Trp

Leu

Ser

440

Pro

Pro

Pro

Pro

His

520

Ala

Ser

Arg

Trp

Ile

600

Glu

Glu

Asp

425

Ser

Arg

Ser

Ser

Ala

505

Ala

Pro

Pro

Gln

Ile

585

Ala

Ala

Glu

410

Cys

Ile

Phe

Pro

Ser

490

Pro

Leu

Leu

Asn

Arg

570

Gly

Arg

Glu

Asp

Leu

Leu

Lys

Pro

475

Asp

Ser

Ala

Val

Ser

555

Glu

Gly

Glu

Gly

Gly

Leu

Leu

Ala

460

Pro

Pro

Arg

Thr

Pro

540

Ser

Gly

Ser

Gln

Glu
620
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Asp

Lys

Thr

445

Ala

Ser

Ala

Ser

Arg

525

Leu

Ala

Ser

Leu

Trp

605

Glu

Gly

Leu

430

Gly

Leu

Pro

Gly

Ser

510

Leu

Ala

Ser

Ala

Ala

590

Asp

Gly

Asp

415

Pro

Gly

Leu

Pro

Pro

495

Glu

His

Arg

Ser

Pro

575

Gly

Ala

Glu

Glu

Leu

Thr

Ala

Leu

480

Met

Val

Asn

His

Thr

560

Ser

Ala

Gly

Glu



Phe Glu Glu Arg Glu Val Ile Arg Pro Ala Leu Pro Asp Trp Thr Arg

625 630

Ile Ala

<210> 25
<211> 45
<212> PRT

635 640

<213> Aspergillus fumigatus Af293

<400> 25

Leu Ile Gln Cys Ser His Cys
1 5

Leu Pro Cys Gly Asn Thr Phe
20

Glu Arg Lys Gly Ile Thr Tyr
35

<210> 26

<211> 44

<212> PRT

<213> Blakeslea trispora

<400> 26

Ser Thr Glu Cys Pro Ile Cys
1 5

Thr Pro Cys Gly His Thr Phe
20

Asp His Gln Arg Ser Cys Pro
35

<21e> 27

<211> 45

<212> PRT

<213> Fusarium fujikuroi

<400> 27

Leu

Cys

Pro
40

Cys

Phe
40

Arg Pro Leu Arg Ser Pro Leu Arg
10 15

Arg Ala Cys Leu Pro Pro Leu Tyr
25 30

Ala Asp Glu Gly Arg
45

Ser Arg Phe Asn Asn Pro Thr Thr
10 15

Arg Asn Cys Leu Ile Arg Ser Leu
25 30

Cys Arg Asp Asn

Page 58 of 97



Leu Phe Gln Cys Gln Ile Cys Ser

1 5

Leu Pro Cys Gly Lys Ser Leu Cys

20

Met Arg Ala Asn Ile Thr Tyr Pro
35 40

<210> 28

<211> 44

<212> PRT

<213> Mucor circinelloides

<400> 28

Pro Thr Glu Cys Pro Ile Cys Cys

1 5

Thr Pro Cys Gly His Val Phe Cys

20

Asp His Gln Arg Ser Cys Pro Phe
35 40

<210> 29

<211> 47

<212> PRT

<213> Phycomyces blakesleeanus

<400> 29

Thr Ser His Gly Val Glu Arg Arg

1 5

Leu Thr Phe Gly Pro Asp Pro
20

Ser Val Tyr His His Ile Ser
35

<210>
<211>
<212>

30
64
PRT

Cys

Lys
40

Leu

Arg
25

Ala

Thr

Arg
25

Cys

Ile

Lys
25

Phe

Pro Leu Asp Glu Pro Ile Ser
10 15

Arg Cys Leu Pro Gly Thr His
30

Ala Pro Glu Arg
45

Arg Phe Thr Asn Ala Thr Thr
10 15

Asn Cys Leu Val Arg Ser Leu
30

Arg Asp Ser

Arg Glu Lys Asp Pro Thr Leu
10 15

Thr Ile Phe Gly Arg Ile Gln
30

Gly Ala Asn Ala Gln Ile
45
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<213> Rhodosporidium toruloides

<400> 30

Leu Leu Leu Cys
1

Leu Ala Cys Gly
20

Thr Leu Ala Thr
35

Ala Phe Thr Phe
50

<21e> 31

<211> 74

<212> PRT
<213> Ustilago

<400> 31
Tyr Ala Ser Ser

1

Pro Ala Ser Ser
20

Arg Val Arg Arg
35

Arg Pro Ser Thr
50

Arg Ser Pro Leu
65

<210> 32
<211> 29
<212> DNA

Pro Ser Cys

5

His Ser Arg

Pro Pro Ile

Thr Pro Pro
55

maydis 521

Pro Leu Pro

Gly Ala Ser

Thr Ala Ala

Gly Ser Arg

55

Asp Arg Ser
70

<213> Artificial Sequence

<220>

<223> synthetic oligonucleotide

His

Cys

Glu

40

Ala

Arg

Val

Ala

40

Ala

Ser

Arg

Leu

25

Thr

Val

Ser

Ala

25

Ser

Arg

Val

Leu

10

Val

Ala

Ala

Pro

10

Ser

Ser

Ala

Arg

Tyr

Cys

Ser

Arg

His

Pro

Val

Ala

Thr

Ser

Met

His
60

Gln

Arg

Leu

Thr
60
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Asp

Gly

Thr

45

Thr

Arg

Ser

Ser

45

Arg

Pro

Ala

30

Thr

Ala

Pro

His

30

Thr

Arg

Ala

15

Ser

Thr

Gly

Ser

15

His

Ser

Arg

Thr

Asp

Thr

Ile

Leu

Ala

Ile

Arg



<400> 32
tttactagtg gacggcttgt tctctcctg

<210> 33

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic oligonucleotide

<400> 33
tttccatggt gagtgatctg gtgttgttc

<210> 34

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic oligonucleotide

<400> 34
tttactagtg gacggcttgt tctctcctg

<210> 35

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic oligonucleotide

<400> 35
tttccatggt gagtgatctg gtgttgttc

<210> 36

<211> 20

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic oligonucleotide

<400> 36
ggaactcatc cgctcgatcg

<210> 37
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29

29

29

29

20



<211>
<212>
<213>

<220>
<223>

<400>

20
DNA
Artificial Sequence

synthetic oligonucleotide

37

caggccttcg ccatcggatt

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

<220>
<223>

<400>

38

20

DNA

Artificial Sequence

synthetic oligonucleotide

38

tcctcttccg actgggacaa

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

<220>
<223>

<400>

39

20

DNA

Artificial Sequence

synthetic oligonucleotide

39

cccaaacaac accgagagga

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

<220>
<223>

<400>

40

35

DNA

Artificial Sequence

synthetic oligonucleotide

40

aaacactgat agtttttgga agggtgacgc acctc

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

<220>
<223>

41

36

DNA

Artificial Sequence

synthetic oligonucleotide
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20

20

20

35



<400>

41

tcgagctcgg tacccaggag gagaagaagg tgatgg

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

<220>
<223>

<400>

42

21

DNA

Artificial Sequence

synthetic oligonucleotide

42

tcgctggatt ggtacgacaa c

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

<220>
<223>

<400>

43

21

DNA

Artificial Sequence

synthetic oligonucleotide

43

ccaccagtga ccatctcttc g

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

<220>
<223>

<400>

44

29

DNA

Artificial Sequence

synthetic oligonucleotide

44

aaaggtaccg acttgtccga gcgagagac

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

<220>
<223>

<400>

45

30

DNA

Artificial Sequence

synthetic oligonucleotide

45

aaaaagctta gactccagaa cccgaccgta

<210>

46
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36

21

21

29

30



<211>
<212>
<213>

<220>
<223>

<400>

28
DNA
Artificial Sequence

synthetic oligonucleotide

46

tttggatccc gagtctcaat ccctccca

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

<220>
<223>

<400>

47

30

DNA

Artificial Sequence

synthetic oligonucleotide

47

tttaggcctg gaggacgggc gatacaactc

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

<220>
<223>

<400>

48

21

DNA

Artificial Sequence

synthetic oligonucleotide

48

gtctttcgecg ccctecttect ¢

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

<220>
<223>

<400>

49

21

DNA

Artificial Sequence

synthetic oligonucleotide

49

cgtaggagat gacgggcttg c

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

<220>
<223>

50
30
DNA
Artificial Sequence

synthetic oligonucleotide
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28

30

21

21



<400>

50

tttaggcctc tcgctctcct gcacacttcg

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

<220>
<223>

<400>

51

29

DNA

Artificial Sequence

synthetic oligonucleotide

51

tttaagcttc gcatttccag tcccatcgce

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

<220>
<223>

<400>

52

30

DNA

Artificial Sequence

synthetic oligonucleotide

52

tttggatcca ccctctacgt ccccttcacc

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

<220>
<223>

<400>

53

30

DNA

Artificial Sequence

synthetic oligonucleotide

53

tttgagctca acgcctcgat cctgacttgce

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

<220>
<223>

<400>

54
20
DNA
Artificial Sequence

synthetic oligonucleotide

54

gtcctgctcg caaccctcac

<210>

55
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30

29

30

30

20



<211>
<212>
<213>

<220>
<223>

<400>

21
DNA
Artificial Sequence

synthetic oligonucleotide

55

gagacgaagg atggagtggc g

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

<220>
<223>

<400>

56

19

DNA

Artificial Sequence

synthetic oligonucleotide

56

cacccgtcct cteccgettc

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

<220>
<223>

<400>

57

20

DNA

Artificial Sequence

synthetic oligonucleotide

57

cctcgectctt tcgectggttc

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

<220>
<223>

<400>

58

21

DNA

Artificial Sequence

synthetic oligonucleotide

58

cagccacatt cgttcttcag g

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

<220>
<223>

59

21

DNA

Artificial Sequence

synthetic oligonucleotide
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21

19

20

21



<400>

59

tggatgatgc ggatattgag g

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

<220>
<223>

<400>

60

29

DNA

Artificial Sequence

synthetic oligonucleotide

60

tttccatgga ggacactccc atcgacagc

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

<220>
<223>

<400>

61

29

DNA

Artificial Sequence

synthetic oligonucleotide

61

tttggatccc ctgtcccgtc aacttctgce

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

<220>
<223>

<400>

62

30

DNA

Artificial Sequence

synthetic oligonucleotide

62

tttaggcctc agccaagttc aagcacaacc

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

<220>
<223>

<400>

63

30

DNA

Artificial Sequence

synthetic oligonucleotide

63

tttaagcttc gaccgatctc gaggagacat

<210>

64

Page 67 of 97

21

29

29

30

30



<211> 30
<212> DNA
<213> Artificial Sequence

<220>
<223> synthetic oligonucleotide

<400> 64
aaaggatccg gaacgatacc ctccaagacg

<210> 65

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic oligonucleotide

<400> 65
aaagagctct gggagttgcg aggtcataga

<210> 66

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic oligonucleotide

<400> 66
ttgttctcgg atgtgcgatt gg

<210> 67

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic oligonucleotide

<400> 67
ataatcttgg tgagcgcgat gtt

<210> 68

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic oligonucleotide
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30

30

22

23



<400>

68

tttccatggc gactctagcc atcagacc

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

<220>
<223>

<400>

69

29

DNA

Artificial Sequence

synthetic oligonucleotide

69

tttgatatcg aggctaggcg atgttgcag

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

<220>
<223>

<400>

70

27

DNA

Artificial Sequence

synthetic oligonucleotide

70

tttactagtc aagatctacg aggcgac

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

<220>
<223>

<400>

71

32

DNA

Artificial Sequence

synthetic oligonucleotide

71

tttgtttaaa cgagtgccca acgactttct ac

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

<220>
<223>

<400>

72

21

DNA

Artificial Sequence

synthetic oligonucleotide

72

cgctgacctt cccaatcttt c

<210>

73

Page 69 of 97

28

29

27

32

21



<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> synthetic oligonucleotide

<400> 73
ctttccgacc gacttcttge t

<210> 74

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic oligonucleotide

<400> 74
gaaccgcagg tgaaggtcaa t

<210> 75

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic oligonucleotide

<400> 75
tatcggcaag gtacgtctct cttc

<210> 76

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic oligonucleotide

<400> 76
caggtttcat cgcaactaca ttga

210> 77

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic oligonucleotide
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21

24

24



<400>

77

aacagagcga gttgaagagt agcc

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

<220>
<223>

<400>

78

20

DNA

Artificial Sequence

synthetic oligonucleotide

78

gcgacgacta cgtgaacctg

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

<220>
<223>

<400>

79

20

DNA

Artificial Sequence

synthetic oligonucleotide

79

cgatggggaa ggagaatttg

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

<220>
<223>

<400>

80
20
DNA
Artificial Sequence

synthetic oligonucleotide

80

gcacactgca cgccttactc

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

<220>
<223>

<400>

81

20

DNA

Artificial Sequence

synthetic oligonucleotide

81

acgagctgaa gagcctgtcc

<210>

82

Page 71 of 97

24

20

20

20

20



<211>
<212>
<213>

<220>
<223>

<400>

20
DNA
Artificial Sequence

synthetic oligonucleotide

82

gcaagatacc ccagctcgac

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

<220>
<223>

<400>

83

20

DNA

Artificial Sequence

synthetic oligonucleotide

83

ggggacgttg acgtagaagg

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

<220>
<223>

<400>

84
20
DNA
Artificial Sequence

synthetic oligonucleotide

84

ggctggatga aggagtggac

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

<220>
<223>

<400>

85

20

DNA

Artificial Sequence

synthetic oligonucleotide

85

aggaggagcg tgagtggaag

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

<220>
<223>

86

20

DNA

Artificial Sequence

synthetic oligonucleotide
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20



<400>

86

atgggactgg aaatgcgaac

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

<220>
<223>

<400>

87

20

DNA

Artificial Sequence

synthetic oligonucleotide

87

gggagacgaa ggatggagtg

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

<220>
<223>

<400>

88

20

DNA

Artificial Sequence

synthetic oligonucleotide

88

tcgtgcacaa cccgaactac

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

<220>
<223>

<400>

89

20

DNA

Artificial Sequence

synthetic oligonucleotide

89

atcttgcget ccttctcegtc

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

<220>
<223>

<400>

90

21

DNA

Artificial Sequence

synthetic oligonucleotide

90

accagcttca gaccacgtct c

<210>

91
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20

20

20

21



<211> 21
<212> DNA
<213>

<220>
<223>

<400> 91

Artificial Sequence

synthetic oligonucleotide

agaagttgga ggaagggatg g

<210> 92
<211> 21
<212> DNA
<213>

<220>
<223>

<400> 92

Artificial Sequence

synthetic oligonucleotide

cgacaacttt gacgaccctt ¢

<210> 93
<211> 21
<212> DNA
<213>

<220>
<223>

<400> 93

Artificial Sequence

synthetic oligonucleotide

caggttggga caagttgggt a

<210> 94

<211> 597
<212> DNA
<213>

<400> 94
gattagatct

aaacagcgag
attttttttt
taaattgtat
caattaatct
aagagcttct

attattcgct

Ustilago maydis

tgctgatagg
atctagaagt
cgtttttttt
tcatcgaaag
tggaattcac
tctctgcgag

tctacctcgc

caggtttgct
gataagcgga
ttttcactcc
ccacagttga
gcgctcagat
gtggttgccc

tcgcaccctt

tggagaatgg
aagaatctga
acatcgtcgt
atacatcagc
cagtccatag
gtgtttctcg

ggcctgctga

ggggaaaaga
cttgctgtga
gcgtgcacgg
ccgatgtgga
agtcgacttc
ctgggaaaaa

aggaaacagc
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ctgaccgaag
tcagcagcca
tctgcatgtg
tttcgaaaac
ggctgtttcc
aggatcgatt

gccgagactc

21

21

21

60

120

180

240

300

360

420



ggtcacggtt
cttcgagcca
tgctccacca
<210> 95
<211>

<212>
<213>

DNA
<400> 95

ctgcagaact
tacttctact
ccctccctceg
atgcaactct
gctctcgegc
ttgccagcgg
aatgaggcga
gaattgggct
ggctgatcct
acctggagag
aggtgcgagg
tgggctggec
ttgaaagggc
gctccttegt
tttgtaaggc
gggaggaacg
ctgcagcgcc
cgcagagtcg
aacggatcaa

acacgtcaca

1434

gctgggctcc
aggacctcac

tcgaatcttt

Rhodosporidium

acgccctctc
gcctgeccatc
tctcgggagg
acgcaacgtt
tgcccgacgg
cggtcaaggt
agggtgagat
cgggagtcgt
tccgttcgtt
cgctcccgtc
ctccctcgaa
tgacatgtaa
atagcgcaag
ctactggaat
gcaagaggtg
gcgcagagceg
aatccgcaat
aacgcaagta
agctgcgcegt

tcaccaactt

gtgttgatgc
tcttcaagaa

ctttctcgtt

toruloides

acacccaact
gacatccggg
cagtgtctga
cggcacagaa
tgtcgtctat
tgaggtggag
ggtgctggtg
gcagattgag
gcaaggatcg
agcgagaatc
agctgcgcect
tgtgctccgce
gaagaaccct
aagtcctgtc
ctatgggcta
gcagttgegg
ctcctggttg
agaaagacgc
atctcggctt

atcgatctcg

tgggacggcg
caagcgctgt

tcgaaaccaa

tccgactcga
cgggtcgetg
cagaagcttt
gtcgccaagc
tacgaggcgg
acggagaagg
gagactctta
gagtcgttgc
tctgcatgtt
gaggacattc
cttcagacgg
cgcaagtccg
ctgcggacat
tcgttaaagc
cgcaggaagc
aagcatgagg
agcctgcacc

accctcacac

gtaagggccg

gccgtcgacg

caaagtgggg

cgccatcgtc

aacactcttc

ccggecggtac
cctaccctgt
gcgcgcagta
tccgegcatc
agaagctcga
cgggagtagc
cggtggagca
tcgtcaagct
tcgcttctct
cgcagctcgt
cttgttctct
tcgtcggtct
gcagaattac
cccaacgtcg
tgagaggaca
aaagcgagac
ggaagcgtcg
tcgcttactt

gaaagcaacc

tcgcagagag
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cccgecgecact
ttcttctttc

caccatg

gagcacgacc
gegttctgeg
ccccgtcaag
gccgcectcaa
gttgeccggct
gggggaggac
ggaggagatt
ggaggtcagc
caatgacaca
gagcaagcegs
cctgctctgg
caattcgacg
tggctcgect
tttttcgacg
tagaagtcgg
ggtccagcat
gaacagtatg
cgagccatac
tcggagatgg

ggcgagagaa

480

540

597

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



gcggtgaagg agggaaacaa cccctcgaga

agccgttaca

agcccgcectc

gagcgcaggt

gctgattcgt gagcgaagga agccgcatcg

atcacccgtt

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

96
888
DNA

<400> 96
ctgtacagtg
ggctgagtaa
attattaatc
gttgaccaag
aagcgaagga
cctaggtaca
tccgaagtag
tgtagggcgt
cgctcaggag
tgctctgcac
tccgececcggt
tattttcctg
tatattcatc
atactccatc
atcgcagctt
<210>
<211>

<212>
<213>

97
617
DNA

<400> 97

ctcgccttac

accggtgact
taagcgccac
cgggaccggc
aatctattgc
gaatgtgaag
gaagtccaat
gtagagcgag
ccaaatatcg
ctggccagceg
tcgacctgct
gtgtcggegg
ctctccccac
ttcccatcca
cttcccatcc

gactaacagc

ccgctcagaa

Aspergillus nidulans

ctttctggca
tgcgccagac
cgccecctccg
atcatcggag
ccaggggtgt
tgcttccgat
tacccggcegc
tgcctctect
gcgcagaccg
gaggtccctc
ggttgacaag
cagctgctct
agaaccttta
cttattcctt

taccccgctt

Aspergillus niger

gcatgatccg
cgggtccagc
acaagttcgc

Caacaccaga

tgcggagaga
agctctggceg
ccccgaagtg
aatatggagc
atagccgtcg
ctggtaaaag
gtaagctccc
gctttgcccg
ggaacacaag
agtccctggt
gtcgttgcegt
tttcttttct
tttcccctaa
tgaacctttc

gagcagacat

accgaatctg
cgggggacga
tcccctttgce

tcactcacaa

cggacggacg
gctctgaggt
gaaaggctgg
ttcatcgaat
gcgaaatagc
attcacgaga
taattggccc
gtgtatgaaa
ctggcagtcg
aggcagcttt
cagtccaaca
ctttcttttc
gtaagtactt
agttcgagct

caccatgg

cagcgcagga
aacgcgcgag
cctctttccc

tgtc

cagagagaag
gcagtggatg
tgtgcccctc
caccggcagt
atgccattaa
tagtaccttc
atccggcatc
ccggaaaggc
acccatccgg
gcceccgtctg
tttgttgcca
ccatcttcag
tgctacatcc

ttcccacttc

gtcgacgaga tcgtaggagt gagtacccgg cgtgatggag ggggagcacg ctcattggtc

Page 76 of 97

1260

1320

1380

1434

60

120

180

240

300

360

420

480

540

600

660

720

780

840

888

60



cgtacggcag
cggtgtatga
cagctgacaa
tgtctccccg
gacccagtag
ccctttttct
ctcttcctct
tccaagtgag
agctcctccc
acacatctaa
<210> 98

<211> 388
<212> DNA

<213>

<400> 98
cactatacgt

cctccttgac
ttagcccata
gcgaagcaaa
agacgcgttg
gccactgagg

catcacatcc

<210> 99

<211> 963
<212> DNA
<213>

<400> 99

ctgccgaggg
aaccggaaag
ttgacccatc
gtgtgcgcat
taagtaggcc
acttcccctc
tcatccatcc
tcttcctecc
ctcctctcgt

accatgg

gcctcgtccc
agtcttgacg
catccccatg
aattacggct
aattgtcccc
ttcttctttc

gaacataaac

ggagcaggag
gactgctggg
ctcatgccgt
tcgactgggc
tgacctggtc
ccccgecgcet
tctcttcatc
catctgtccc

ctcctcacga

Ashibia gossipii

cgccgggtca
tgcgcagctc
tataatcatt
cctcgctgca
acgccgegcec
atatacttcc

aaccatgg

Rhodoturula grammis

atccaaatat
gaactgggga
ggcagagctt
gcggcatctg
gttgcgtcag
caacttttct
acttccctct
tccatctttc

agcttgacta

cccggecagc

aggggcatga
tgcatccata
gacctgcgag
cctgtagaga

ttttaaaatc

cgtgagtctc
gcggegeaag
gaggtagctt
tgcctcctcc
tccagaggtt
ttccctttta
tcccttcatc
ccatcatcat

accattaccc

gacatggagg
tgtgactgtc
cattttgatg
cagggaaacg
aatataaaag

ttgctaggat

ctgectttgcc
ccgggaatcc
ttgcccegtc
aggagcggasg
ccctccccta
ctttctctct
caattcatct
ctcccctccc

cgccacatag

cccagaatac
gcccgtacat
gccgeacggce
ctcccctcac
gttaggattt

acagttctca

ggcgecgecta cgtctacgtc aagggcaatg ccgacgtgac caaggccatc ggccaggacc

tcgecttett ctcggtccct gtcgagectcg gegtgegtce cgecgetcecte tectctcectett

tctctcggecc gecgectcacg tgatccacga cgtcgtactg acccttgega atgtgcecgegce
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120

180

240

300

360

420

480

540

600

617

60

120

180

240

300

360

388

60

120

180



ccgcagccca
gagctcctcg
atccagggct
atgtgagagg
ttctttcect
ctcttcctcg
agagatctgg
agagagaaga
accgagtgcc
ggtgcttgeg
gggeggegac
gggagcegaga
ccgtcgectc

tgg

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

100

DNA

<400> 100
ggecgegeega

ttgacgtgag
ctgatgcatc
cgttcctgtc
ttgagctctc
ttcccctcta
cgacagaccc
gacgtcttca
gaaaagtaga

cggaaagcaa

1009

acggcgtcga
aggcgtgcct
ccaagctctg
aggcgtttcc
tcctctcetct
ccgtcgactc
ttctgcgagg
ggccacggtc
atcgattccc
ggagcgaaag
gagaactcag
gcgaggceagc

tcgctccctc

Sporobolomyces

agttatacct
ggttatttct
tttgtgttca
gcagggaact
cctctatgag
ccttctectt
cgcacggaat
gggtcgagat

taatccgtta

agctggagag

gaaggtgcac
cggcgagctg
actcgccggc
tccaccttgg
ctctctctct
gtgaaaatgc
gtgagtcgtt
caggacgacg
cgctcgaacc
caagctggcg
gcgaggtgcet
gccgtcgtceg

ttctcctcect

roseus

cagaggtctc
cttcctctag
cgggttageg
acgctcaaag
agtgcaaggt
tgtccattct
tggagcgtac
ctcgggagsc
ctcaggtcaa

aaaaatcgag

ccgctecggeg
cccgggtcca
gcatcgacgg
accccatctg
ctcgttctcc
agtgcgcgtt
gccttggecg
acgacgagga
tgctcacggc
tcgtcctcett
cgcgtcggaa
ccgaggcaag

cccaccacca

aaaaacgaaa
tagtctacga
atttgatctt
ccggcactct
tcgtcgctga
ctctactacg
tcgaatcctc
atcgggagtt
tggtatggct

attgcgaaac

acctgacggc
tctccaaggg
gcgegagceca
ccgecctccect
tccttctggg
tctgtacctt
tggcacgcct
ggaagcgcaa
tgtcgaaggc
gaactggttc
caagccgggc
agcggcatcg

cctttctcca

aagtcatgca
gaatcgcaaa
ttcgattccc
gatcatcacg
tggtgtaatc
gttgtcacat
cggaattctt
tggtcaacaa
tcgaagatgc

gtgcgatgtc

Page 78 of 97

gttcgagaag
cgagtcgttc
caaggcgagg
ttctctctct
cctctcggac
gtcctgcgag
cgccgeagceg
aaggcgagac
ggtgcgccac
gagtccgtga
ttgtggtcga
acaagttggc

gctcgaacca

agaatctcct
gatcggaaaa
aaaatcgtat
ggagtgagtt
cgctcatgcc
cttccttctc
caaggacgga
gatcgaatat
tggaatcagc

atttcgtttc

240

300

360

420

480

540

600

660

720

780

840

900

960

963

60

120

180

240

300

360

420

480

540

600



gagctcgcaa
tgactccctg
tttcgcgctc
ggtcgattga
ggcaattcgg
cgagatagaa
ccaactcttg
<210>
<211>

<212>
<213>

101

DNA

<400> 101
ggcgegecac

gggctcacgg
cagcccccac
cctcttctca
ttctggcttg
tgctcgtttg
tacgctcatt
tcaacacccc
ttgcccagcc
ccagcatctg
actcctcctc
aaatcaagcg
agcgeggega
cggcgagtgc
gcggaggaag

cttcgactac

2148

ccatctcgta
cgagcggatt
gcacgttctt
actttgaatg
agcttcccgg
aaaaggctag

ctccaacccc

catctcctcg
actgctcaca
gagcgcctca
ctagcgcgac
ctttgecgctg
ctgggagacg
ggttctgcga
tgctcgtcgt
aacttccccc
acatccgcat
ctcctcccect
cccccgctceg
ggaggggagt
gggtggacaa
cagaggtgca

ccagacggtc

tccctctgag
gaaggagatc
atcgatctac
aactctcagg
aacgttccaa
ctttcgattt

ctccactcct

Rhodotorula glutinis ATCC

tcgcttcttc
tcgtttgtgt
aaagacgcgg
gaaccagctg
ctgcgtccgt
gtcgecctctc
accatctaca
gctttccctc
gcacgccggt
cacgcagccc
gattcctcgt
ctcgaacaag
aagacggaga
ggtggagegg
ggaggagecsy

gagacaggct

ctacatacaa
acggtcgaat
tgagattgac
ttgcgcgaga
ggagagggat
cgagagagat

tctctacaaa

204091

cctctccttc
gcgtcgetgt
acgcagacgc
cgacgattcg
cttgtggtgc
cctcctectc
tcacgctcgc
ctctccgtcc
gagtctccca
tcccgecttc
ccctcaaagc
tgcagcagaa
gggtgccgtt
ggacggggag
gagggagtgt

ctaagatcgt

acgtcactac
cagctagacc
tcgaaaaagt
gccaatacga
tttccgagag
tactttcaag

acaccatgg

ggcgcccaca
gcatgtccac
ccgccgaacg
tgcgcttatg
ggatcggctc
ttcactcctc
tcgtcatgct
tctcggcecgc
cacttccttg
ccactcctcc

cccgcagcect

cctcgggaag
tggtcagagg
ggcgacgcag
cgecggectgcet

ctcgactggt
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ggcctcggag

ttcgcaacgt
cttctctcac
gccgaccaga
attacgattg

ttcgctgett

ccgcttcgca
gcaccactcc
acggcacgcc
ttagccggac
gatgggggtt
gttagctttc
cgtactacga
gtccagcgac
cgaccccaac
ctcttcaccg
cttcccttca
aggctggega
agtgcgacgg
cgcgttacgg
cagcctgtcc

cttctgaccg

660

720

780

840

900

960

1009

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



tagcgtcgcc
cctcaggggt
tcgctagcegc
cggctggegg
tcctcgtgeg
atcgccagga
cgaaggcgag
ggaacgccaa
gatggggatt
tcgtggccgce
gaacaaagcg
actcggggtsg
cacgtcggaa
tgttgtggaa
gcccgtccgg
gcgtgagagt
ggcggtggtc
cttcgtcctc
acacccactc
ccccagctcg
<210>
<211>

<212>
<213>

102

DNA

<400> 102

1015

gtcgacggca
attgatcacc
acaggcagcg
gagtttaagc
gtgagcaggc
tagcttgcaa
ctctgctcgt
cggcatggag
ctagcaggaa
ttgttgcaga
atgccctgaa
tggcaaatga
tcgacgttga
gcgaggsceag
gaatggcgca
tctggaacac
gggctgaggg
accgcttccc
acacaccctt

ccccatcectc

gatggaggag
agcacggegs
gaggcgacgt
aggatgctgg
gaagcgagga
cagccgecgg
cagctggcca
taaagcagcc
cagcagagcg
tcccagtgtc
gaacgatgag
gcgagacgag
tagagtgaac
gagcgagees
gctgggtgcc
ggggegegea
cgagcgegceg
ggagaacttt
ccatccacac

ttcgcacccg

Rhodotorula glutinis ATCC

gtgcgagaag aagcgaggca cgcgaagegg

gaggcagggc ttcagccatg tccagctgat

tgaatttgtt gcgtcgcctg agcgtaatag

acgtcgaaga gcgcgaagta gggagtcgag

gcgggacggt
gagcggcgag
cgagtacgag
cgggaggagt
gctcatgtag
tcggtttatt
agctggccag
gtgaggatga
gcgaggagga
gctagagtgc
cgaatgagtc
gagtgcccgc
gaagccattg
agaaggcgag
ggggatgtgc
caagggtcga
ttggggacga
gctgtactct
acaagctatc

gctcatcgaa

204091

tagaagcaat
cggctgtaac
aagtgcagta

ggaagcgags

cacccaggtc
ttcagcggcg
catgatcagc
tgcgggtgca
atacagcata
ccattgtcct
cagacgagcg
cggaggagct
gaggaaccgsg
tcgtcgtcat
gaagcggegt
cagagttgcc
cagaccccag
gaggaggags
gcgagtggeg
gggccegtgac
cgacgcccga
gcttctccect
cgcacacctc

aaccatgg

gaagcgaggc
gtcgegecegg
gtctactccg

gtggcaaaca
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gagacggcct
gcgtcggacg
ggaggagcees
gccctgatcc
gacagtatat

cgaccccatg

ttggggtggc
cgggcgaggt
aagcacagtc
cagagcgagt
ctaccggtga
acgtcgaccc

aaggtggcca

ggctggggaa
gaggagtcga
gagttcgccg
cgccctceget
tcacactctc

tcacacccga

gagagcgaga
gccagtctgt
catgccgaga

cagcaacgac

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2148

60

120

180

240



aagcggttcc
aacagcagca
gagggagtgg
gttcttcgac
agcagccgeg
gaggaggags
cgggtgtgga
gtggcaaaga
atacaaagtg
gagggcgact
ctcgcatctc
acggcgcaca
cgtcctcgtc
<210>
<211>

<212>
<213>

103
944
DNA

<400> 103
catgctgctg
cacagtcccg
cgaccgecgg
cttcgaggtc
tcgaaagcgg
tggcgctttg
cgtgcgaaga
gctcgagcag
cgggttggat

ccgcgcaagc

gcttcgctca
agaggcgtgc
tggcgaggsgc
gtccgaggga
caaggtgatt
gatggcgagc
gagtttgagg
gcgcacttag
tgaatacaac
tgcaagccag
acacctacac
ccaccgegceg

ctccctcctc

ctgcccctca
agagtgcaag
ccggtctcct
actcgatcgc
ggttctgcga
accgctcgac
cgagcatagg
gacgagagac
ctcgattctc

tggccaggceg

aaagctcgtt

gaagcgttgg
tcgcaaacgg
tgccgagcegc
cgagtggcgc
gagcatcgga
aggcgeggea
agtctagagc
agtttgtaat
cgcccgectceg
tcgcattcaa
tcgcttgaac

tactctcttg

Rhodotorula glutinis ATCC

aaggtcctct
agcgaggees
tgcccgectc
tcgcagcgat
gggactggac
gcaaggcatg
ctgtggctgc
ggtccgegeg
ggcgaactac

agagcgegag

gacgttgttt
tggcgagagc
gcgtacgcect
cgagacggag
aagcggagga
cggegeggecs
tgcgaagtgg
gaggcagtag
gcgattctga
ctcttcttcc
agtgcgtaca
ggcgtcgcca

tactgtactg

204091

cgtccacgtc
gctcacggtt
gcctcacctc
gcgcaggtac
gctgcagagc
cgctcctccg
ggtagcaagg
cttgagaagg
ggcttcggeg

agtcgcgagc

tgacgttttg
agcgacaagg
cgaatggaga
cacgcaacga
cgacgaggag
cgagagacgg
ctgggtgtgc
tagtagagct
gcttggacgt
ttctgcacct
ctctcccacg
cttcgagccg

tgtactgggg

cgacgagtct
ccgcaaagga
ctcttgcagc
aagtacgcta
gcggtcgaga
tttgagctcg
agccggcegag
tcgaggtgag
agggccaaag

tgaagcgggc
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aagacagtac
agggaggaat
cgtgcgagtc
gcgagaggag
acggacgagsg
cgtgaggagc
ggagtgagcg
gtatgaatga
gtgcgcgcga
cgcgtcaacc

acacacgggg

tcactgactt

gggaa

ggacagcttt
gcgcgaggtc
aggttcacct
ggcgagagesg
gaggctcgag
cagatactgc
agaaagctgt
gcgtcgcaac
cgacggcagg

gcggggtaga

300

360

420

480

540

600

660

720

780

840

900

960

1015

60

120

180

240

300

360

420

480

540

600



gcaagctggg
aggcgagegs
gtggaaggaa
gagcacgggc
cccgegegtg
ttcctccacc
<210>
<211>

<212>
<213>

104

DNA

<400> 104
caaagggaga

ggagagatgg
gggcagagag
ggtgccctcg
cgaggacggc
gcatgcggcc
ggcgagggag
ggacgcacac
cttgtggaac
gggtgctcgc
gcacgtgtga
gcaaggagega
cccgatcctc
gcagcttgct
gggtggtcgc
gtggcegggt
gggttgtcga

ctgctcgggc

1462

gaagcgagag
ttggcttgceg
ggacgaggaa
ccgagcttga
gcggecgect

ttcgecgtctc

agggagagag
cgcgegegag
acctgecgtgc
gggagctggg
cgcaacccaa

accactcgaa

agagagtgag
agggatcgag
ggaggegeceg
ggegegegag
ggctcgccct

tctcacttca

Rhodotorula graminis strain WP1

ggagcgggeg gaggatggtyg gtgecggaca

gagcgcgaaa
gctcacaagg
cggaagctgc
gacgacgacg
agtgccagtg
aaggcgaggt
gagcggagct
gageggeesc
gagacaggag
ctcttggtgt
gtgggtcagc
gcgecgtcect
gggacatgtg
gcttggeggg
cgagcgagag
ggcgtcgagg

gtcgtcgccg

ggtcgaggceg
acggaggasgc
ggcgegagega
cacccgttct
gtgtggeggc
gagcacgacg
tggcegeggs
cgcagcgacg
cgecggettgt
ggcggagacc
gtcgggcectc
gctcctcectc
gg8gagesces
gcagcatgtc
gcgtgggagg
cggacgaggt

cgtcccgagt

gggagaggea
ttactccgcc
aggtcgtcag
tgaagcggcg
gcttggectt
gcgegegagsg
gtagccgcac
gcacagactg
ctcgaagcac
gaacgaggtg
gaggcgectg
tctccaaccc
caaggcgagg
gtcgcggcect
gagtggcgca
cgaggaggtc

gccccgtgeg

ggggtggega
gcgagaggcs
cgecgegegtg
cgagacgagg
ggccgecgct

tcca

gggcgagags
gggtggggtc
ttgaccttgc
ggcegggecc
cgagacgccc
ctgtccccac
gecggacgag
gaagcgcacg
tgggaccacg

gggCaaagag

gtacccttcg
ggtcgtcgac
tgcgacgtgt
ggaggtcgag
cgagccggsc
aatggcgtgc
gaggtgggaa

cgccecctget
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ggtggagacg
agccccgaga
ccacctggct
gcagggcegasg

cttgctctct

gaaggtcgag
gggaccaagg
gggtggeggt
aggggaggaa
ttcaggtgct
tcgtctgegc
gctgagaggg
acttgtgctg
agggtcaacc
agcgttggac
tctgtgggsc
ctcgecccgcet
tgcggcagca
gtgcgaatgt
gggcgacctg
gctcagaggc
gctgectgcetg

gccgctcctt

660

720

780

840

900

944

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



gggccgtcct
gcegggttgce
ctcgggtcgt
accattgtcg
ggggagegcga
gcctcgecgc
acccttgtgt
<210>
<211>

<212>
<213>

105

DNA

<400> 105
tgagcggecg

gggagesgags
ctcgagtgtt
tcgacagctc
attttcggcg
gacgaaggcc
caagcgttga
cgataggaag
ggcgtcgcaa
cgagtgaggg
gaggagegecs
tccgaaccga
gcgaaggaag
ggccgacaag
gggtcgtcgg

aggcggacaa

1315

ggtcccacct

gctccaactt

tcgaggggtc
cgtcggagag
ggcggcgags
tcgecgctcgce

aggcgtaggt

agccgcegagc
ggacccccat
tgggctgggc
gtattgtcat
gagacgacaa
ctcgtcgggsg
acctgttgag
cgagagagag
gatccggcegt
cgaagcctgg
actttgtggc
tgccatggac
ggagaaagcg
aggcgtagac
aagctgggaa

ttgcctcgct

gccecgtgeceg
tgcgagagag
gggggcggst
gggggtttgg
cggcgagacg
ctccctcttg

Ca

Rhodotorula glutinis ATCC

gaggagcgtt
ctttctattc
ttcggagtct
ttcttgttca
gcacgtgggt
gcttcaagtc
atctcgtcgg
gaggaggata
agagcacaat
caagcaaaga
ccgtttccgt
gcagtgagcg
agcgagaggt
gtcgacgagt
agagaggaac

tcggtcccgg

tcctccacga
cgaggacggsg
tgcgggaggs
cctgcgagaa
gctcggacca

ctctccacct

204091

gaggaggaag
attcacaaag
cgtagcgagc
ttgtcgtttc
tgtgagcagc
aagattctgc
acgacagcac
tcggaggaag
cgtcgttggt
aggggacgag
cgagctcgac
aggccggatg
cctcctectg
caacggtttg
caacgagtaa

tcgagctctt

gagcgcgagt
ggcatggctc
tggtgcgagg
gacgaggaga
agcgegegcec

cctcctagga

ggaggeages
acgacggtgc
aagtagtgtt
cggcgactgc
gagttgagca
ggagattctg
agtgtccgtc
gegtgtttgc
tcgacgtttg
cgactcggca
gcgagtgagc
tgcgatgctg
tcttcctcac
acgtcgctca
caagcgcgag

ccagtaccag
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ggggctgtgce
gctcgeceggce
tggegggctt
cgagaggceceg
gccaaagtct

ccacaaaggc

aggagggaga
ggaggggtcc
tctctccgtt
aggtacgctg
agaaaaagcg
cgagagactg
tcgctcaatg
gttcgctcca
tagttcgtca
gctatcgetg
gcagggtcgg
tttcaagcga
gccttccgaa
ggcctgtagc
agtctcctca

cgagggcgaa

1140

1200

1260

1320

1380

1440

1462

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



agtcgtcgat
cgagtgaagc
tcttgtaatg
gcaaaagggc
gagtacgtcg
cagctcaccc
<210>
<211>

<212>
<213>

106
DNA
<400> 106
gctcatcatc
gcgcttcgag
gaccacagac
cgaggactcg
gatgtgtcct
gactcgcccg
gacgggagtg
aacggcgact
aacggcgact
gtctcgctta
gaagtggatg
cgagtgcgtc
tgcaggatcg
tgcggcgaag
cgtcacagcc
tcgtagacgt
caaggacggc

cccttcttcg

1497

gcgtgcgcat
gggagagtga
gcagattacc
gagecgegecs
acgggctcac

aactcacacc

gagcgagegsec
gacaaggaca
gacctctcgc
cagctcgcca
cgtgcgtcgc
aaacctcaga
gccacctcta
gcctcaacga
tgctcgttca
gccctctctc
gtgcgcaaag
ccctccaagc
tcggaccgtc
cggataagtc
aatgtatcta
cgtttagcag
ttcgcttect

cacaggagcg

ccaaggccaa
gagcgggtaa
tcgattggcc
cctctctctc
tacagctagc

gctcgttgtc

Rhodotorula glutinis ATCC

agcagcgacc
ttcgcacgcc
cgactgagga
tcttccacgt
gcctgetctc
caagcgcgcec
cgtctcctgc
cgaggagtac
ggttcctccg
aaagacctga
cgaccgccga
ttctgttttc
aggcgaggtt
ttgcgggacg
tctctagatg
ctctcgttca

ttacctcgtc

gccgacgagg

gcgtcgcagt
tccgcgtact
acgtcacgtt
ttgcttcctc

aacagcaagg

gcegegegcec

204091

tgcggactgg
tcgctctcag
gaacacgacg
tcccggcaag
tctttcttta
ttcatcctcg
ccgctccaca
aagatcctcg
cctgacgagc
gctgaccctt
agccttcggt
cgcgegeaca
gacgaggaca
cacaagctcg
tccttctcegg
gccacttgeg
gtctgagcgt

cagccttgct

cgagaagagc
tacgagtggg
ccgggagtgc
agcagagcag
ctaccacgcc

gcaggaaaac

ccgaagaact
tggcggtaca
tcctgcgeceg
gggtacttct
tttgctggct
agcatggcat
agcgcaactt
cgtttgatgt
tcgacgcttt
ctgattgtcc
cgcaacgcag
ctaggctgac
agaaggcagc
agtggtgatt
gtatatcagt
aaggcccgct
tctcaaggga

ggcttatcgt
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gagagtgaag
ttgtattcct
ccgggegtgg
ctctcccectc
agctacacgc

tttgt

tccccggceca
tcaagctggc
tccggtacgg
gcacgcagca
gactcgtgct
cgtctcggac
ccgcctcgac
caaggaggag
gattgggtgc
gcagctcgtc
cgacagccat
gacaagtctc
gggaacagag
cttgcgggtc
tgttcgtgca
tcttcgacga
ccctcctacg

cgcttccgcec

1020

1080

1140

1200

1260

1315

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



tttcatgctc
cgccgactgt
cgcgaattga
agacctccac
ggctttggeg
gattggcgat
gaagcgacgt
<210>
<211>

<212>
<213>

107

DNA

<400> 107
cgccagggaa

gccgaggtca
ctgccgactt
caggacgttc
tcgaaagacc
aaggcgaaaa
tggcgtcgac
cctgctcegtc

cctcccttge

tggggcagga
gggcggtggt
ggtctgecegg
gacgatcaag
cctcctggtc

acacagctga

cagcgagcgt

1594

gagcaagtcc
cctatcgcga
gggcaaagtc
cggcctcaaa
tcgtcgcectgce
atctctcgct

cgataaagtc

cgcagagaag
acgtcgaggg
ctgatgcatc
tcaccgggceg
ggcgacctcg
gctgaagccg
ggatctgacc
tcgttcggag
gatggctcgc
gatgcggagc
gagagagtag
tgactggtaa
agacgaagga
gagaggctat
gaggatcagc

gagcgtgtgg

tcctgcgagt
cactgcgaat
gtgcatttgc
cttggcgaca
gatccgcttt
cgctggectc

agcgacgtcc

Rhodotorula glutinis ATCC

gegggacgag
ttgtcaagtt
gtcgegeggg
acgcattgct
tccggctcaa
gtaccaaagg
atcgctgccc
cctccgcatc
caagtcttgc
gttgtgaact
gtgaggatct
ggctgaagca
cgagacaacg
ccagtcgcca
gagtggtagc

aagcgacttg

gtcccgacgt
gcactgctgt
gaaacggtat

gggtcgcttc

gcgggacccc
gctggacagc

tcgcgaacca

204091

cgagggtgag
ctggcagacg
tgtcagctcc
tgtgccagac
attccagccc
tcggtccatc
ctcctgegtc
cgcttggcag
atactccggc
gtccgttgac
tgaggaggag
tgatggcgag
cttcagcgceg
accggtaccc
gcaaactcct

cgaaggccaa

cggcccgect
ccgegecegga
ccgctcgaag
cgacggcegga
ttatcgcgac
tggacagtct

agaagaatca

tcgcgcaagt
gacagcagcc
tagccgtgga
ctcgaggcga
gagtgattgc
gaaagtcgcg
tgctttgagg
gaccacctcg
gacgttgcgg
gaggagtgtc
ttcaggagga
tgtagccaag
cgaagagagc
atccagtttg
aaggcgctga

actcgtgtcg
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tgcccaaggt
gactgtgcegg
ggcccacgat
cagcaagtta
tgccggattc
ctgcagcgtc

cccgeeg

cgacgaagaa
acactaatcg
aggaggaagc
gcttgtcgeg
cctgacaaca
ctccgaagac
caccttacag
cgaccagtga
aaggcgceagsg
ggcgaaagaa
agtgaggaaa
tgatccgagc
gagcgaggac
cagggttgaa
acgtcaagga

cgctggccaa

1140

1200

1260

1320

1380

1440

1497

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



ccgeccgtgcec
acggegtggg
ggtcctcgac
tgttctacgt
aagcgataaa
tccttgecgac
ccaactcacg
gcgaactgat
gecgtcttctc
cgcctgactt
caccacctgt
<210>
<211>

<212>
<213>

108

DNA

<400> 108
cggcgaagag

acgatacgcg
tacgagctcc
tcacgaaccg
tcgcgtagtg
ccatctagcg
ggagggtacc
ctggcgtcag
gcagttgcgc
cgccgeaagce
aactctgggt
cccagaccgc

cgagttggct

1396

gctttgacgc
cgccaacatc
cttcaacgtc
cgtcgeggceg
ttccgagacc
ctcgttgagc
ttctcatatc
ctcgecgctct
tgaacgctat
catcgcccaa

tgcgctgcega

gaggggtgtt
agcaggccaa
ttgacgagtg
caacttcccc
cgagagcttg
aacaagttgg
atgatccagc
cggcggacga
acgtccgaga
gtgtagtgga
gaagagaaag
ccccaacaca

gtagacgagg

gcttctgegce
ggcgeaggag
ccgggaggcc
ttgtgcagag
agcgggagaa
agttcaagcg
ggtccctgag
ccctcttcecc
cagacaatcc
ccaacccgct

tactcctctc

Rhodotorula glutinis ATCC

aggagggaga
gcggcttcat
aaagggagag
tcacacgcct
aagaataggt

gttagctggg

ctatgtcgac
caaggcaggt
ggaacatgta
agatgagcct
gagagaacgc
atacagacga

tgtttgagcc

cctccgecta
ctggcgggac
cgtccacgac
tccagcgcgc
ggcggaacga
agcagattga
cgatatcgat
cttcactctt
aggaccatcg
cgtcaccgac

acag

204091

gctgtgegag
gttcactcca
aagagagact
cactacacgc
aggcgaggaa
tgggggaaag
ttgcagttgg
agacgagaga
cgagtagccg
gcccattggc
accacttctc
gatcgatagt

gtctgtgggc

ttcagagagt
gggaagaaag
tcccagacgt
gcccgtcegtc
gaggaggags
gcagcagtgc
gaggcgaags
tccactcaga
ctgaccgcgc

tggatctctc

ggggagaggt
agctcgatgc
caccaacccc
cctctcaaac
ggaggagecy
ggaagagges
aggggcatcc

g888L8ccees

gcccacatga
agtcagcgcc
ctccttcagc

tgccccagtc

gggagaggtg
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atgcttcgtc
ccgcaaccgc
ctctgcttgt
gacttctgac
cgagctggceg
gtcgagtgag
acgacgacga
aacaacacgt
gctcactcgt

cctcccctca

cagtccgagc
ggtcgagaag
ggcgcgacct
acctcgagcg
aagaggsces
aggaagages
tgtgcgcgta
gaacgcactc
cgctcagcag
gacgcggaca
actcccctcg
acagcgagcg

cggatgcgct

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1594

60

120

180

240

300

360

420

480

540

600

660

720

780



ggatctgcgc
cgtagtagct
cgagcgtgag
gcttgggaga
gcacagcaat
tgatgaagtc
agtgaccact
cgcttcccect
gttggcttcc
ctctggctct
tttgaaccgc
<210>
<211>

<212>
<213>

109

DNA

<400> 109
cgtgcagaag

gcaccgagcg
agcgtcgtcg
gccggaagga
gacgttcgac
ggcgctgecg
gcgccacagg
gaggtgcgca
gtggcggatg
gtgcggegeg
ggtcgagcag

gctggacgat

1468

gggggagagt
gtctgagcga
caggagacga
agcgcgagca
gaggcaggaa
caaggacagg
tgtaaggctg
gcgatgccag
tcgacccgct
gccaaacacc

aatggc

gaacccgagg
aggcattgceg
ccgcecgaca
ggtgcgcccc
gctcgccacg
cacccattgg
cggcagacgg
aactggccgt
accttgagga
gtcggcagtc
gagccggtgc

cgaggagacg

tttgggacga
gcctagtagt
ggttcggagt
tgtccagcag
ggagcgcaag
gggaccaccc
gtaattcatt
tttcggtcac
ctcacacgct

cactcgagca

aggtcagtgc
cgtgccagcg
tgaccgccgc
agccgcaggc
ggtcgtgctc
cgaacgtgac
acgcgacctg
ggacgaggag
ggagctcgtg
tcgagagaga
gaggceggctc

cgcccccgtc

agttggggtc
gcgectggacg
gtccgecggag
cgtagtctcg
ggagggaaag
tcgcccgett
ccatacagtc
cgtgggactc
cataccagcc

cacccaccca

Rhodotorula graminis strain WP1

gcggtcgaga
ctcagcctgt
ctcgctcgac
ggcgecgcectc
gagggctttg
gtcctggcecg
gcggtaggeg
aggctcagag
cggcacggca
tgtgtagagg
gaggaccgtc

gagcgcageg

gtcggccatg
agcagagccc
ggcgacgaga
aggccgccag
agcgcgacga
ctccctecgcet
tacatacact
cgatgcgatg
tctcccagcec

accagcgaac

gaggaaaagg

acctcgcgac
tggtcgccga
aggctcacgt
acgacgagct
agcacctcct
cacgtgcgac
atgagcgagg
gagagggtcg
aagaacgatg
gcggtcgagg

gccagacgca
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gtgagcccgt
agagtcgaga
cgacgagcga
cagtagtaga
agggtcgagg
ctccccacga
tgcagccatc
atgcggccga
tgctaccgct

tcgcccagcc

agagagagac
tgctgatgaa
cgacgtcgac
cgacgtgccg
cgtcgegctc
gcgecgatggce
aggtgaccgt
tcgtgagggc
gcatgatggt
tcgccagatc
accggtcacg

agcgagcacc

840

900

960

1020

1080

1140

1200

1260

1320

1380

1396

60

120

180

240

300

360

420

480

540

600

660

720



tttgaggctg
tcggtcgaca
gcagctcctc
ccaggaagct
gcgagctccc
caaaagtgtg
gggcgagees
gcgagccctc
tccagagctg
acgattcgac
tctccggtac
actgactgac
acctcctcegc
<210>
<211>

<212>
<213>

110

DNA

<400> 110
cgggaggatt

cgaggacgag
cagacggccg
ctcacgacga
cgataggagc
gggcgcacca
ggtagaaatg
cgagggtccg
tgtagctgat
tcgtcgagga

gacgaccgag

1520

tactccaaaa
gcgccgagtc
cggtccgacc
gcctgagcga
tcacagtcga
tgcagagctg
tgcgagtgceg
tggagcgtgc
gcaggagcca
cgccctegtc
ctctacacga
cgcccacctc

tcaacccctc

gatgatcggg
ggtcgagatg
taccgagtga
gggggctcag
gagggtcagt
ggtgacgatg
ccacgccgaa
caacagggag
cagggaagct
agaagaggac

tagccgagcc

cccggagcegc
ggagagggcc
tgcagctcat
cctcgaggct
gaccggctcc
gagcgagcga
cccgagacgc
agaggegecs
acggagegesg
gtcaacgtcg
gtgcgttctg
gtctccctcg

tcgcctceg

ttgcggtaca
ccgagctgeg
tctcatagcg
cttgacaaag
gcgeccgctc
aacatgtcga
gcgaaggtga
agggcactcg
gtgccgggtg
ggcgagggac

acatcattgt

cggctcggga

agccgacctc
cccagcagat
tgggaaggtc
aagtcgaatc
ccgegegagg
cgagagagsgg
gggaggagea
gaaatcagtg
cgccctegtc
tcccgagatc

cccgtcccac

Rhodotorula graminis strain WP1

aggcgaggcc
aggggacgag
ggtccgccga
ttgagctttg
tcggatgaat
ggacgccgta
cggcaaactg
tcacggacca
cgagagaggt

gcacgccatg

gaggacgcecg

gccgtgtcect
gggeegeeceg
cgactttgag
gccgagcecac
gcacactcgt
cgcgagggtc
cgcgaggecg
gagtgaggga
agatcgatgc
cctctcctcet
tgatctcgac

actctccctt

gaggacgagc
gccgccaatc
cgcagaaaga
tcgtgcagcc
gcgcagtcga
ctgcagcatc
cgagagggac
tcatccagcc
caatgtcgaa

aacttgatgt

gcgcagacgt
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cgcaggatcc
acgcccggcec
agcgaagccc
ggctgggaga
agctgcaccg
gcgagaaagc
agcgggcectc

gggaagaccc

ggttctcgag
tcccaccacc
gccgeacggc

ccgacctccc

tggagggcegc
gaggtcgtgt
cgaagagaaa
agacgagctg
ggagggacag
ttgcggaaga
gaggtcagtg
caggtcgatc
gcttggcagc
gacgctcgaa

agtggaagat

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1468

60

120

180

240

300

360

420

480

540

600

660



gaacctgaga
gaggeeegscs
cccgagcact
gtagacgaag
cttggtgagc
ggtgeggegce
accgaggagsg
ggcgtgegag
gcgegagegs
tcgggetegg
agtcgagcga
gatgagacag
tgagtctccc
cgcaccagct
gaacctcaca
<210>
<211>

<212>
<213>

111

DNA

<400> 111
gcgaggeegaa

agcgcgceacg
aagagcgagsg
cggcgacgcec
accagcgagc
tcagaagcac
cccgcttccc

acaagcgact

1210

gggcaagagsg
caacggacgc
agacaggtga
tgcttgatgc
ggtggtggcg
aagagcgact
agcgagcegceg
acgagcaggc
ggcggageag
gtcaggctcg
gagagcgaag
atgatggcga
tgacccgcca
cgaaccgcgc

agctcgacca

gggcaggaga
caccgtctgg
aggaggaaaa
aaaaaaggcc
gctctctcgc
gtcgcccgcea
gcggettttc

cgtcgaaagg

tcagtctcga
accatttctc
tgttggcgac
gtcggtggat
ggccaagegsg
gtggagctcg
gacaggcgag
cgtcgccgga
acagcggegs
cgcgagegea
tgcgtggaag
acctcggcca
gccecgegett

cagaccaccg

gtcgccggaa
cggtcgggcet
gcgagegegs
agattcgecgg
gcgcagceggt
ccgagagcgc
tcgccggect

acgacgatct

aacgagggag
ggcggegacyg
cgcgeegecg
tggcgctcgt
tgggccagca
agggagagga
gcggaccgga
agcagccgtg
tccgagcgceg
tgagatgccg
gagagtggtc
cagcctctcg
cagaactcac

cctcgccgcec

Rhodotorula graminis strain WP1

caccgggcaa

gggtgeescs
cgggegtggg
ggcagtgatc
gcgettettt
ctcctcgcga
ggaccgccgc

cgtagtactg

gaagccggct
atattgcgag
acggcgagag
cggatcctcg
gctgtgctca
gegeggeags
cgttccggtg
tccggcggaa
cggggcaggt
tcgagcgagc
caagagtgga
gtcctgccac
agaccaccta

tccccacctc

ggagacaagg
ggtccgagta
aaggagggca
gagtgccgtc
cgccagcecga
gcctgtgacc
tatcagatcg

ggtccctgeg
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cgagcaggac
cccacacggc
cgagaacgct
cgatctgggc
tcgcagcagc
ggaaagcgag
cggctcgact
agagccaggc
tcgacgaaag
ccatgtacag
gcgeccgtgga
agcagctctg
cacagactcg

gactgcttcc

acaaagagcg
gcgctgaccg
aggaggsces
cgcgagctca
tgcgcaccgt
acctcgtcga
tgcccatgag

caacgctcag

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1520

60

120

180

240

300

360

420

480



ccgtccgtcc
cctcctcaag
tcacgtcagt
ctttttggcect
gaccaagcga
gggeccgtcga
attgctttga
aagttggcgc
tcctttetct
cacgcgttgc
gagttggcac
tcgcacgcac
caccgtccga
<210>
<211>

<212>
<213>

112
1495
DNA

<400> 112
actacctcgt
gcgagtccct
agacatcgtc
gcctcgegta
cgccegeegg
agcaccgcga
tcggggacgc
cgagattgac
ctgcgctcgg
tctctccacg

cctcgegtcg

ccgtcaaagt
tcggtagatc
ttaacattca
cggecggeatt
agcatcctct
aggtcggctc
aagcttcgaa
cgagctgcegg
cccaccccat
tccgcgacag
tgacgaggtg

actctctccc

cacgacccag
aacgcgtccg
gacgccgtcg
cctcctcgeg
cgccaaggsgc
caagtggctc
agtcgctgtc
cttgcgctcc
cgcacctctt
tgcgccacca

acctcgctcg

gcttcggegg

cagcttaacg
gttcactgaa
gcgcccttac
cgctcgtaaa
accctcaacg
aacgcccagg
tcgagagacg
cagcccaagt
ggcagcgcegt
ccttgccccc

tgcacccctt

ggtgegttcc
ctcccccgtg
cacgacgccc
tcgtccaaca
cccgaacccg
ctcgggcgca
gtgagtcctc
cgcctctcegc
cccecggettt
gcctgactcg

tccecctcegec

aggggaccgt

ctatcaaggg
ggtcctcagt
acccgcacgg
gctgeeggeg
ctgccggcetg
catgcacaga
acgacgacgt
gagtcgctcg
gcgctcacca
ctccgctccc

gcaccttccc

Rhodotorula graminis strain WP1

ccttctcgcec
caggtggtcc
actttgccgt
cgctcaagga
acgtcgacga
tcatgggcca
tactctcggc
ttgcagcaat
gtctttacgt
cccctcgect

gatcctgtcg

gcgcgagacg
ttgcatggtg
tcaaacctgg
gtctacttcc
aggaggtcag
accacgccag
aagccgcececg
gggagctccc
ctcttccgca
gggtcccccg
ctcccctttg

gacactctcc

gcgtccacag
tccgcacggc
ccagaccctg
cacgtggctg
cctcgagctc
gggcaagcag
cgttctcgag
tccacaagca
gcgtccctct
gccccgtcecc

ctgtacaacc
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cccaagttgg
tagttggtca
gtgcgatcac
ctttgcaagc
acgggttggc
gcgagctatc
cgagaggctc
tcgcctctcc
agggtcagcg
ttcgcccggce
gcctectctce

ccccccttcec

ccacgacgtt
gcctacacgc
tcgcgcttceg
agcgtgtgceg
gagaagcgcg
gactcggcgc
acttggggtg
ctttccgcac
cgttcccccc
gcagcaacgc

tcgtcgggcc

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1210

60

120

180

240

300

360

420

480

540

600

660



cctcgeggeg
gtacgtcgcg
gaagccgctc
gctgagggcc
gggcggaacg
gtagccagtc
gagagagctg
gctcgeggct
gagacagacc
aagcgacgga
tcgacaaccg
ctcgctccct
ggcttgeggt
gctgacgctt
<210>
<211>

<212>
<213>

113
DNA
<400> 113
cctgaagctg
tgggtcgctt
ctaacgctct
aagcgccctt
acggccacgg
cgctcgacga
ttgcgggagt
acccgcagaa

ccgctgacga

cgcatcctgc
gccaacccgg
gggageccegsg
atgatcgagg
tgtttgagaa
tcgectttgca
cgctgtggeg
caccaagggg
ggaggaaaaa
cgaggatgag
agcaagctcc
cgccactgtc
cgagcgagsc

cgctcctcegt

1634

tacatcgagg
ctttcctcgc
ggtttcgectg
ctcccgctca
tctctcgecc
cctcgtcggg
tgttggacac
gctcgacaag

ttcgtcgact

cctttggcaa
cagcgcgcag
cgtgggccga
agtgagctgg
ggtcgecgett
gtgtcactct
cctggtcgag
ctcgagcggt
gctctggcega
cgcatccact
tcctcttect
gaccagcaca
cgegggtegg

cctcctcectc

Rhodotorula glutinis ATCC

tggacgacag
agcacgcttt
gcagtcatgc
aacctgtcct
gtctcgtccc
gacttggcgg
tcgatgagcg
ctcggtgagt

tggccctgcet

cctgcccgag
ccaagggctc
gggcgegacg
tgggcgesceg
tgctcgtcgg
tgtacatagc
gcccgagagc
gcgecgcectcga
gcgaggagesg
cttgagtttc
ccaccacact
cgctcgtcca
gtctctgcca

ctcccacccg

204091

cgcgggeaag
tgtcggctcc
acggccttgg
cccgcttccg
tcgacgcagc
ctgtgatcga
ggctggtggc
cgcattgaac

tctcgcgcag

acgtacgccg
gagtactgca
ggcgcaaagg
agcgaggagc
tcgegggegce
tgagcaaggc
gtcgcgctca
caggggaccg
gggccacact
gccgaggesgce
cgcccctagc
ccgecectgtg
cccgaggaac

ccgcagctac

gatgcgccag
ctgatcagca
ctcgtcaacc
cctcatccgc
agatgacggc
gtggectggg
gagcacattt
cttcctccgc

tcctectegg
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acgtgcccgt
acgagcgcat
tgtgggacgg
cggagaggag
agccgtggct
ctagcgtcgc
ggggcgagct
agagctgcag
gagtctgggg
gagctggegg
acacgtgagt
cgccctgtgc
catcgatgtc

ctaca

caatcgtttg
cacaagctaa
tcgttctggg
tacgacttcg
gccatgatcc
gtggagaagg
gcggccaagt
cgtctcttct

cgcaatgcgc

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1495

60

120

180

240

300

360

420

480

540



tctctgaacc
ggcctctcag
gactcgcccc
tacgcggegg
gccgagacgt
gcaagcgtct
accgacgcgc
cactggcacg
caggggaaat
cggacgtcgg
tttcctectt
gagacaacgc
cgccagcgaa
agagctctag
ccccatcctc
tttctcgett
atccctatcc
ccgatgccgt
tactgattgt
<210>
<211>

<212>
<213>

114

DNA

<400> 114
ggcgcgctag

cgagcacgac
tgcgttctgce
accccgtcaa

cgccgcctcea

1438

ctaccgtcca
caatcgtcgc
tctcggcagc
cgtgtagggc
tgggtgecgtt
gcaacacagt
tggtcaacga
ccgtcgagga
gaggttggga
tcgggaggac
gcagtatctt
cgagggagga
cagcttccgg
tcgaccgcga
gtcctgctct
ggcgctcctg
cctccgectc
gcgtcgectc

ggga

Rhodosporidium

tctgcagaac
ctacttctac
gccctccctc
gatgcaactc

agctctcgeg

aagcaacatg
acaagtcgtc
gatggtgcga
gcttgegggt
cgcttgttct
cgtcgcaggc
catcccgggc
ccccgttgga
aggggggata
tttttcgggg
cagaagggat
agcgccggaa
ggtgggtteg
tcacccacaa
tgctctcttc
ctaccgctac
tctcgcacac

cctttcgect

toruloides

tacgccctct
tgcctgccat
gtctcgggag
tacgcaacgt

ctgcccgacg

ctcaagcgag
tccgecgett
acgctcgtgc
gcgaaggacc
ccttcctctg
gagtttgact
gcggagaagsg
ctcgccaaga
gactggggag
aggatattcg
gggaggagsc
ctctcgggss
acagcgccag
ggacgagagc
cctaccacac
tctagactct

CcCccccCacagc

ggcgggececy

cacacccaac
cgacatccgg
gcagtgtctg
tcggcacaga

gtgtcgtcta

ccgatacagt
tgtccgacaa
ttggaacgga
cggattactc
cttttctccc
acctctcgaa
tccagatgga
tcctcgatgg
aacggcaggt
ctgactgact
gaactgcaag
cgaagaagga
tagaattcca
gggtcgegcec
tctcccgett
cctagtctcc
ttcgttcccc

cgcctgettc

ttccgactcg
gcgggtegcet
acagaagctt
agtcgccaag

ttacgaggcg
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cctcgaatcc
gtcaaagcag
cccgagaggg
gagcatcaag
agcaactgac
caaggagacg
cagtgtcggc
gttcttcttg
gcgtacgcag
ccgacgtcgc
ggtaatgaac
gtggtgtctt
gcgtcgcaac
ttgtccgett
gecgggcetctce
ctgcacaacc
aacttcactt

cgaggacaac

accggcggta

gcctaccctg
tgcgcgcagt
ctccgcgcat

gagaagctcg

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1634

60

120

180

240

300



agttgccggc
cgggegagsea
aggaggagat
tggaggtcag
tcaatgacac
tgagcaagcg
tcctgctctg
tcaattcgac
ctggctcgcec
gtttttcgac
atagaagtcg
cggtccagca
ggaacagtat
tcgagccata
ctcggagatg
gggcgagaga
gcagcgeagsg
aaacgcgcga
ccctectttcec
<210>
<211>

<212>
<213>

115
660
DNA

<400> 115

tttgccagceg
caatgaggcg
tgaattgggc
cggctgatcc
aacctggaga
gaggtgcgag
gtgggctggc
gttgaaaggg
tgctccttcg
gtttgtaagg
ggggaggaac
tctgcagcgc
gcgcagagtc
caacggatca
gacacgtcac
agcggtgaag
aagccgttac
ggctgattcg

catcacccgt

Ustilago maydis

gcggtcaagg
aagggtgaga
tcgggagtcg
ttccgttcgt
gcgctcccgt
gctccctcga
ctgacatgta
catagcgcaa
tctactggaa
cgcaagaggt
ggcgcagagce
caatccgcaa
gaacgcaagt
aagctgcgceg
atcaccaact
gagggaaaca
aagcccgcect
tgagcgaagg

tctcgectta

ggcgecgctag tccttaaaac tgaaggeggg

gctctagtga ttagatcttg ctgataggca

gaccgaagaa acagcgagat ctagaagtga

agcagccaat ttttttttcg tttttttttt

ttgaggtgga
tggtgctggt
tgcagattga
tgcaaggatc
cagcgagaat
aagctgcgcc
atgtgctccg
ggaagaaccc
taagtcctgt
gctatgggct
ggcagttgceg
tctcctggtt
aagaaagacg
tatctcggct
tatcgatctc
acccctcgag
cgagcgcagg
aagccgcatc

cccgctcaga

aaacgacaat
ggtttgcttg
taagcggaaa

ttcactccac

gacggagaag
ggagactctt
ggagtcgttg
gtctgcatgt
cgaggacatt
tcttcagacg
ccgcaagtcc
tctgcggaca
ctcgttaaag
acgcaggaag
gaagcatgag
gagcctgcac
caccctcaca
tgtaagggcc
ggccgtcgac
agcatgatcc
tcgggtccag
gacaagttcg

aCaacaccag

ctgatccaag
gagaatgggg
gaatctgact

atcgtcgtgc
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gcgggagtag
acggtggagc
ctcgtcaagc
ttcgcttctc
ccgcagctcg
gcttgttctc
gtcgtcggtc
tgcagaatta
ccccaacgtc
ctgagaggac
gaaagcgaga
cggaagcgtc
ctcgcttact
ggaaagcaac
gtcgcagaga
gaccgaatct
ccggegggacg
ctccecctttg

atcactca

ctcaagctaa
ggaaaagact
tgctgtgatc

gtgcacggtc

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1438

60

120

180

240



tgcatgtgta
tcgaaaacca
ctgtttccaa
gatcgattat
cgagactcgg
cgcgcactct
cttctttctg
<210>
<211>

<212>
<213>

116
951
DNA

<400> 116
cctacgtcta
tcttctcggt
ggccgegcect
cccaacggceg
ctcgaggcegt
ggctccaagc
gaggaggegt
cccttectct
ctcgeccgtcg
ctggttctgc
aagaggccac
tgccatcgat
tgcgggagceg
cgacgagaac
gagagcgagsg

cctctcgctc

aattgtattc
attaatcttg
gagcttcttc
tattcgcttc
tcacggttgc
tcgagccaag

ctccaccatc

cgtcaagggc
ccctgtcgag
cacgtgatcc
tcgagaaggt
gcctcggcega
tctgactcgc
ttcctccacc
ctctctctct
actcgtgaaa
gagggtgagt
ggtccaggac
tccccgcetceg
aaagcaagct
tcaggcgagg
cagcgccgtc

cctcttctcc

atcgaaagcc
gaattcacgc
tctgcgaggt
tacctcgctc
tgggctccgt
gacctcactc

gaatctttct

aatgccgacg
ctcggegtgc
acgacgtcgt
gcacccgctc
gctgeeeggg
cggcgcatcg
ttggacccca
ctctctcgtt
atgcagtgcg
cgttgeccttg
gacgacgacg
aacctgctca
ggcgtcgtcc
tgctcgcegtc
gtcgccgagg

tcctcccacc

acagttgaat
gctcagatca
ggttgcccgt
gcacccttgg
gttgatgctg
ttcaagaaca

ttctcgtttc

Rhodotorula graminis strain WP1

tgaccaaggc
gtcccgecgc
actgaccctt
ggcgacctga
tccatctcca
acgggcgega
tctgccgect
ctcctecttc
cgtttctgta
gccgtggcac
aggaggaagc
cggctgtcga
tcttgaactg
ggaacaagcc
caagagcggc

accacctttc

acatcagccc
gtccatagag
gtttctcgct
cctgctgaag
ggacggegea
agcgctgtcg

gaaacCaaaa

catcggccag
tctctctctc
gcgaatgtgc
cggecgttcga
agggcgagtc
gccacaaggce
ccctttctct
tgggcctctc
ccttgtectg
gcctcgecgc
gcaaaaggcg
aggcggtgceg
gttcgagtcc
gggcttgtgg
atcgacaagt

tccagctcga
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gatgtggatt
tcgacttcgg
gggaaaaaag
gaaacagcgc
aagtggggcc
ccatcgtctt

cactcttcca

gacctcgcct
tctttctctc
gcgeccgeag
gaaggagctc
gttcatccag
gaggatgtga
ctctttcttt
ggacctcttc
cgagagagat
agcgagagag
agacaccgag
ccacggtgct
gtgagggcgg
tcgagggagc
tggcccgtceg

a

300

360

420

480

540

600

660

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

951



<210>
<211>
<212>

117
2136
DNA

<213>

<400> 117
ccaccatctc

acggactgct
ccacgagcgc
ctcactagcg
cttgectttgc
tttgctggga
cattggttct
cccctgctcg
agccaacttc
tctgacatcc
cctcctectc
agcgcccccg
gcgaggages
gtgcgggtesg
gaagcagagsg
ctacccagac
cgccgtcgac
gggtattgat
gcgcacaggce
gcgggagttt
tgcggtgagc
aggatagctt
cgagctctgc

ccaacggcat

ctcgtcgctt
cacatcgttt
ctcaaaagac
cgacgaacca
gctgectgegt
gacggtcgcc
gcgaaccatc
tcgtgctttc
ccccgeacgc
gcatcacgca
ccctgattcc
ctcgctcgaa
gagtaagacg
acaaggtgga
tgcaggagga
ggtcgagaca
ggcagatgga
caccagcacg
agcggagecg
aagcaggatg
aggcgaagcg
gcaacagccg
tcgtcagctg

ggagtaaagc

Rhodotorula glutinis ATCC

cttccctctc
gtgtgcgtcg
gcggacgeag
gctgcgacga
ccgtcttgtg
tctcectect
tacatcacgc
cctcctctcec
cggtgagtct
gccctceccgce
tcgtccctca
caagtgcagc
gagagggtsgc
gegggeaces
ggcggageea
ggctctaaga
ggaggegeea
gcgegagcees
acgtcgagta
ctggcgggag
aggagctcat

ccggtcggtt

gccaagctgg

agccgtgagg

204091

cttcggcgcc
ctgtgcatgt
acgcccgecg
ttcgtgecgct
gtgcggatcg
cctcttcact
tcgctcgtca
gtcctctegg
cccacacttc
cttcccactc
aagccccgca
agaacctcgg
cgtttggtca
ggagggcgac
gtgtcgeggc
tcgtctcgac
cggtcaccca
cgagttcagc
cgagcatgat
gagttgcggg
gtagatacag
tattccattg
ccagcagacg

atgacggagg

cacaccgctt
ccacgcacca
aacgacggca
tatgttagcc
gctcgatggg
cctcgttagc
tgctcgtact
ccgcgtccag
cttgcgaccc
ctccctcttce
gcctcttccc
gaagaggctg
gaggagtgcg
gcagcgcegtt
tgctcagcct
tggtcttctg
ggtcgagacg
ggcggegtceg
cagcggagga
tgcagccctg
catagacagt
tcctcgaccc
agcgttgggsg

agctcgggeg

Page 95 of 97

cgcagggctc

ctcccagccc
cgcccctcett
ggacttctgg
ggtttgctcg
tttctacgct
acgatcaaca
cgacttgccc
caacccagca
accgactcct
ttcaaaatca
gcgaagegeg
acggeggega
acgggeggasg
gtcccttcga
accgtagcegt
gcctcctcag
gacgtcgcta
gcggeggetg
atcctcctcg
atatatcgcc
catgcgaagg
tggcggaacg

aggtgatggg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gattctagca
ccgecttgttg
agcgatgccc
ggtgtggcaa
ggaatcgacg
ggaagcgagsg
ccgggaatgg
gagttctgga
ggtcgggctg
cctcaccgct
actcacacac
ctcgccccat
<210>
<211>

<212>
<213>

118
997
DNA

<400> 118
ccgaagttat
tgagggttat
catctttgtg
tgtcgcaggg
tctccctcta
tctaccttct
accccgcacg
ttcagggtcg
tagataatcc

gcaaagctgg

gcaaccatct

cctgcgagceg

ggaacagcag

cagatcccag
tgaagaacga
atgagcgaga
ttgatagagt
gcaggagega
cgcagctggg
acacgggecg
agggcegageg
tcccggagaa
ccttccatcc

cctcttcgca

Sporobolomyces

acctcagagg
ttctcttect
ttcacgggtt
aactacgctc
tgagagtgca
cctttgtcca
gaattggagc
agatctcggg
gttactcagg
agagaaaaat
cgtatccctc

gattgaagga

agcggegags
tgtcgctaga
tgagcgaatg
cgaggagtgc
gaacgaagcc
ggggagaags
tgccggggat
cgcacaaggg
cgegttgggg
ctttgctgta
acacacaagc

cccggctcat

roseus

tctcaaaaac
ctagtagtct
agcgatttga
aaagccggcea
aggttcgtcg
ttctctctac
gtactcgaat
aggcatcggg
tcaatggtat
cgagattgcg
tgagctacat

gatcacggtc

aggagaggaa
gtgctcgtcg
agtcgaagcg
ccgccagagt
attgcagacc
cgaggaggag
gtgcgcgagt
tcgagggecg
acgacgacgc
ctctgcttct
tatccgcaca

cgaaaa

gaaaaagtca
acgagaatcg
tcttttcgat
ctctgatcat
ctgatggtgt
tacggttgtc
cctccggaat
agtttggtca
ggcttcgaag
aaacgtgcga
acaaacgtca

gaatcagcta

ccggaagcac
tcatcagagc
gcgtctaccg
tgccacgtcg
ccagaaggtg
gaggggctgg
ggcggaggag
tgacgagttc
ccgacgccct
cccttcacac

cctctcacac

tgcaagaatc
caaagatcgg
tcccaaaatc
cacgggagtg
aatccgctca
acatcttcct
tcttcaagga
acaagatcga
atgctggaat
tgtcatttcg
ctacggcctc

gaccttcgca
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agtctcgtgg
gagtgaacaa
gtgaactcgg
accccacgtc
gccatgttgt
ggaagcccgt
tcgagcgtga
gccgggeggt
cgctcttcgt
tctcacaccc

ccgaccccag

tcctttgacg
aaaactgatg
gtatcgttcc
agttttgagc
tgccttcccc
tctccgacag
cggagacgtc
atatgaaaag
cagccggaaa
tttcgagctc
ggagtgactc

acgttttcgc

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2136

60

120

180

240

300

360

420

480

540

600

660

720



gctcgcacgt
ttgaactttg
tcggagcttc
agaaaaaagg

cttgctccaa

tcttatcgat
aatgaactct
ccggaacgtt
ctagctttcg

ccccctccac

ctactgagat
caggttgcgc
ccaaggagag
atttcgagag

tccttctcta

tgactcgaaa aagtcttctc tcacggtcga
gagagccaat acgagccgac cagaggcaat
ggattttccg agagattacg attgcgagat
agattacttt caagttcgct gcttccaact

Caaaaca
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780

840

900

960

997





