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<110> SOLAZYME, INC.

<120> PRODUCTION OF TAILORED OILS IN HETEROTROPHIC MICROORGANISMS

<130> 026172-005010PC

-<140> PCT/US2009/066142

<141> 2009-11-30

<150> 61/219,525

<151> 2009-06-23

<150> 61/174,357

<151> 2009-04-30

<150> 61/118,994

<151> 2008-12-01

<150> 61/118,590

<151> 2008-11-28

<160> 143

<170> PatentIn version 3.5

<210> 1

<211> 1187

<212> DNA

<213> chlorella sp.

<400> 1 .
gatcagacgg gcctgaccty cgagataatc aagtgctcgt aggcaaccaa crcagceaget 60
gcttggtgtt gggtctgcag gatagtgttg cagggccecca aggacagcag gggaacttac 120
accttgtcce cgacccagtt ttatggagtg cattgoectca agagectage cggagegeta 180
‘ggctacatac trgccgcacce ggtatgaggyg gatatagtac tcgcactgeg ctgictagtg 240
agatgggcag tgctgoccat aaacaactgg ctgctcagcc atttgttggc ggaccattct 300
gggggggcca gcaatgcctyg actttcyggt agggtgaaaa ctgaacaaag actaccaaaa 360
cagaattict tcctccttgyg aggtaagcge aggccggoce goctgogece acatggeget 420
ccgaacacct ccatagetgt aagggcgcaa acatggecgg actgttgtca gcactcttte 480
atggccatac aaggtcatgt cgagattagt gctgagtaag acactatcac cccatgtteg 540
attgaagccg tgacttcatg ccaacctgcc cetgggegta geagacgtat gcecatcatga 600
ccactagccg acatgcgctg tettttgeca ccaaaacaac tggtacaccg ctcgaagteg 660
tgccgcacac ctocgggagt gagtccggog actectocce ggogggeege ggecctacet 720
gggtagggtc gocatacgeo cacgaccaaa cgacgeagga ggggattggg gtagggaatc 780
ccaaccdagec taaccaagac ggcacctata ataataggtg gggggactaa cagccctata 840
tcgeaagett tgggtgecta tcttgagaag cacgagtigg agtggotgtg tacggtegac 200
cctaaggtgg grtgtgccgca gectgaaaca aagegtetag cagetgettc tataatgtygt 960
cagcegttgt gtttcagtta tattgtatge tattgtttgt tcgtgctagg gtggcgcagg 1020
cccacctact gtggcgggéc attggttggt gcttgaattg c¢ctcaccatc taaggtctga 1080
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acgctcactc aaacgccrit gracaactge agaactttcc ttggogctge aactacagtg 1140
tgcaaaccag cacatagcac tcccttacat cacccagcag tacaaca 1187
<210> 2

<211> 1414

<212> DNA

<213> chlorella ellipsoidea

<400> 2

cgctgegeac cagggecycee agetcgetga tgtcgoteca aatgoggtec cocgatttte 60
tgttcttcat cttctccace ttggtggcct tettggecag gygccttcage tgcatgegea 120
cagaccgttg agctcctgat cagcatcctc aggaggecct ttgacaagca agcccctgty 180
caagéccatt cacggggtac cagtggtget gaggrtagatg ggtttgaaaa ggattgctceg 240
gtcgattget getcatggaa ttggeatgtg catgcatgtt cacaatatge caccaggett 300
tggagcaaga gagcatgaat gccttcaggc aggttgaaag ttcctgggdgg tgaagaggea 360
gggccgagga ttggaggagg aaagcatcaa gtegtcgetc atgotcatgt tttcagtcag 420
agtttgccaa gotcacagga gcagagacaa gactggetge tcaggtgttg catcgtgtgt 480
gtggtggggy ggggggggtt aatacggtac gaaatgcact tggaattccc acctcatgec 540
agcggaccca catgcttgaa ttcgaggect gtggggtgag aaatgetcac totgoectcg 600
ttgcrgaggt acticaggec getgagetca aagtcgatge coctgetcgtc tatcagggec 660
tgcacctctg ggotgaccgg ctcagectec ttcgogggca tggagtagge gecgycageq 720
ttcatgtceg ggececaggge ageggtggtg ccataaatgt cggtgatggt ggggaggogg 780
gcegtegeca caccattgec gtigetgget gacgeatgea catgtggect ggetggcacc 840
ggcagcactg gtctccagcc agccageaag tggotgttca ggaaagcegge catgttgttg 900
gtccctgcge atgtaattcc ccagatcaaa ggagggaaca gctrtggattt gatgtagtgce 960
ccaaccggac tgaatgtgcg atggcaggtc cctttgagtc tcccgaatta ctagcaggge 1020
actgtgacct aacgcagcat gccaaccgcea aaaaaatgat tgacagaaaa tgaagceggrty 1080
tgtcaatatt tgctgtattt attcgtttta atcagcaacc aagttcgaaa cgcaactatc 1140
gtggtgatca agtgaacctc atcagactta cctcgttcgg caaggaaacg gaggcaccaa 1200
attccaattt gatattatcg cttgccaagce tagagctgat ctttgggaaa ccaactgeca 1260
gacagtggac tgtgatggag tgccccgagt ggtggagect cttcgattcg gttagtcatt 1320
actaacgtga accctcagtyg aagggaccat cagaccagaa agaccagatce tectectega 1380
caccgagaga gtgttgcggc agtaggacga caag 1414
<210> 3

<211> 512

<212> PRT

<213> unknown

<220>

<223> pescription of Unknown: Yeast seguence
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<400= 3

Met

Lys

Ala

Gly

Trp

65

Ala

Phe

Tyr

Gly

Asn

145

Gln

Ile

Ala

Glu

Ile

225

Phe

Ser

Thr

Gly

Lys

Tht

50

Glu

Phe

Asn

Asn

Gly

Ser

Lys

Tyr

Asn

val

210

sSer

val

Arg

Asn

Trp

Trp

35

Pro

ASp

Ser

Asp

Thr

115

Tyr

Thr

Trp

Ser

Glu

195

Pro

Ile

Gly

val

Glu

Met

20

His

Leu

Gln

Gly

Thr

100

Pro

Thr

Glin

Ile

Ser

180

Gly

Thr

Asn

Ser

val

. 260

Thr

Asn

Leu

Phe

Pro

ser

85

Ile

Glu

Phe

Phe

Met

165

Asp

Phe

Glu

Pro

Phe

245

Asp
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ser ASp Arg Pro Leu val His Phe Thr Pro Asn

Asp

Tyr

Trp

Ile

70

Met

Asp

Ser

Thr

ASD

Leu

Gln

Gly

Asn

Phe

Pro

Phe

Gly

55

Ala

val

Pro

Glu

Glu

135

ASp

Ala

l.eu

Gly

Asp

Ala

Gly

Gly

Ash

Gin

40

His

Ile

val

Arg

Glu

120

Tyr

Pro

Ala

Lys

Tyr

200

Pro

Pro

Thr

Lys

Gly

25

Tyr

Ala

Ala

Asp

Gin

105

Glin

Gin

Lys

Lys

ser

185

Gln

Ser

Ala

His

Asp
265

10

Leu Trp

Asn Pro

Thr ser

Pro Lys
75

Tyr Asn
90

Arg Cys

Tyr Ile

LYS Ash

val phe
155

ser Gin
170

Trp Lys

Tyr Glu

Lys Ser

Gly Gly
235

Phe Glu
250

Tyr Tyr
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Tyr

AsSn

ASD

60

Arg

Asn

val

Ser

Pro

140

Trp

AsSp

Leu

Cys

Tyr

220

Ser

Ala

Ala

Asp

Asp

45

ASp

Asn

Thr

Ala

Tyr

125

val

Tyr

Tyr

Glu

Pro

205

Trp

Phe

Phe

Leu

Glu

30

Thr

Leu

ASp

Ser

Ile

110

Ser

l.eu

Glu

LYS

Ser

190

Gly

val

Asn

ASp

Gln
270

15

Lys

val

Thr

Ser

Gly

a5

Trp

Leu

Ala

Pro

Ile

175

Ala

Leu

Met

Gln

Asn

255

Thr

ASp

Trp

Asn

Gly

80

Phe

Thr

Asp

Ala

Ser

160

Glu

Phe

Ite

Phe

Tyr

240

Glin

Phe



Phe

ser

ser

305

AsSn

Ile

Thr

Leu

Phe

TYr

Asn

Leu

465

Phe

val

Asn

Asn

290

Met

Pro

Ser

LysS

Glu

370

Ser

Glu

Leu

Phe

Met

Asp

<210> 4
«<211> 20

<212>
<213>

<220>

Thr

275

Trp

Ser

Glu

Asn

val

Glu

Asp

Thr

435

Leu

Leu

Thr

Asn

PRT
Unknown

ASD

Glu

Leu

Thr

Ala

340

Asn

Glu

Phe

Tyr

Ser

Tyr

Thr

Leu
500

Pro

Tyr

val

Glu

325

Gly

ser

Leu

Ala

Leu

4035

Gly

Arg

Tyr

Phe
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Thr

ser

Arg

ieu

Pro

Tyr

val

Asp

390

Arg

Asn

Met

Tyr

AsSnh

470

Asn

Tyr

Tyr

Ala

295

Lys

Iie

Trp

Asn

Tyr

375

Leu

MetT

ser

ser

ASD

Ala

Ile

Gly Ser Ala Leu Gly Ile Ala Trp Ala

280

Phe

Phe

Asn

ser

val

360

Ala

ser

Gly

Lys

val

440

val

Gly

Leu

Asp

val

Ser

Leu

Arg

ASp

val

Leu

Phe

val

425

Asn

Tyr

Asp

Gly

Pro

Leu

Leu

Asn

Trp

Glu

410

Lys

Asn

Gly

val

ser

490

Phe
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Thr

Asn

315

Ala

Ala

Ser

Thr

Phe

395

val

Phe

Gln

Leu

val

475

val

GlIn

Asn

300

Thr

Glu

Thr

Asnh

Thr

380

LyS

ser

val

Pro

Leu

460

ser

Asn

val

285

Pro

Glu

Pro

Asn

ser

365

Gln

Gly

Ala

Lys

Phe

445

Asp

Thr

Met

Arg

Trp

Tyr

Ile

Thr

350

Thr

Thr

Leu

sSer

Glu

430

Lys

Gln

Asn

Thr

Glu
510

Arg

Gln

l.eu

335

Thr

Gly

Ile

Glu

ser

415

Ash

ser

Ash

Thr

Thr

495

va'l

Ser

Ala

320

Asn

Leu

Thr

ser

Asp

400

Phe

Pro

Glu

TYyr
480

Gly

Lys
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<223> Description of uUnknown: Yeast sequence

<400> 4
Met Leu Leu GIn Ala Phe Leu Phe Leu Lgu Ala Gly Phe Ala Ala Lys
1 5 1 15

ITe ser Ala ser
20

<210= 5

<211> 18
<212> PRT
<213> unknown

<220>
<223> Description of Unknown: Higher plant secretion signal

<400> 5
Met Ala Asn Lys Ser lLeu Leu Leu Leu igu Leu Leu Gly Ser Lgu Ala
1 5 1

Ser Gly

<210> 6

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial Sequence: Synthetic
consensus sequence

<400> 6
met Ala Arg Leu Pro Leu Ala Ala Leu Géy
1 3 1

<210> 7

<211> 20

<212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 7
Met Ala Asn Lys Leu Leu Leu Leu Leu Leu Leu Leu Leu Leu Pro Leu
1 5

Ala Ala ser Gly
20

<210> 8

<211> 2615

<212> DNA

"<213> saccharomyces cerevisiae

<400> &
gaattcccca acatggtgga gcacgacact ctcgtctact ccaagaatat caaagataca

pPage 5

60



gtctcagaag
ctcggattec
ggcacctaca
gacagtggtc
ccaaccacgt
ctactccaag
acaaagggta
caaaaggaca
ggctategtt
gagcatcgtyg
tatctecact
tatataagga
aaatctatct
gttrtgetge
actttacacc
atgccaagtg
tgttttgagg
tcgetccgaa
atacttccgg
cttacaacac
cttrtacaga
cgaaggtctt
actacaagat
tcgeaaacga
cagagcaaga
cggcaggagy
catttgataa
tcttcaatac
agtattcege
tctctctcaa
aaccgatcct
tgacgaaagc
aactggtgta

ccctctggtt
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accaaagggce
attgcccage
aatgccatca
ccaaagatgg
cttcaaagca
aatatcaaag
atatcgggaa
gtagaaaagg
caagatgcct
gaaaaagaag
gacgtaaggg
agttcatttc
ctggcgegee
caagatcagc
aaacaaggac
gcatctgtac
ccacgecacg
gaggaacgac
ctttttcaac
accggagtce
gtatcagaag
ttggtacgag
cgaaatttac
gggctttctce
tcccageaag
ttcrtttaat
ccaatcaaga
tgacccgacc
attcgttect
cactgagtac
gaacattagc
caacagctac
tgccgtcaat

taaaggcctg

tattgagact
tatctgtcac
ttgcgataaa
acccccaccc
agtggattga
atacagtcrc
acctcctegg
aaggtggeac
ctgecgacag
acgttecaac
atgacgcaca
atttggagag
atatcaatge
gcctctatga
tggatgaatg
tittcaataca
tccgacgacc
teccggageat
gataccattg
gaggagcagt
aaccctgtge
ccctegeaga
tcgtctgacy
ggctaccaat
tcctactggy
cagtracttcg
gtagttgatt
tatgggagceg
acaaaccctt
caggccaacc
aacgctggec
aacgtcgate
accacccaaa

gaagaccccg

tttcaacaaa
ttcatcaaaa
ggaaaggcta
acgaggagca
tgtgaacatg
agaagaccaa
attccattgc
ctacaaatgc
tggtcccaaa
cacgtcttca
atcccactat
gacacgctga
ttcttcagge
cgaacgaaac
accccaatgg
acccgaacga
tgaccaattg
tetegygtte
acccgagaca
acatctecgta
ttgctgcaaa
agtggatcat
accttaaatc
acgaatgccc
Tgatgttitat
tcggaagett
ttggaaagga
ctcttggeat
ggaggtcctce
cggaaaccga
cctggagecg
tttcgaatag
cgatctcgaa
aggagtacct

Page b

gggtaatatc
ggacagtaga
tcgttcaaga
tegtggaaaa
gtggagcacy
agggctattg
ccagctatct
catcattgeg
gatggacccce
aagcaagtgyg
ccttegeaag
aatcaccagt
ctttcttttt
ctcggataga
actgtggtac
tactgtctygg
ggaggaccaa
catggtygrt
acgctygegtyg
tageetggac
ttcgactcag
gacagcggea
ctggaagcetc
aggcctgata
ttccattaat
taacggaact
ctactatgec
tgcgtggget
catgtcgetc
actcataaac
gtttgcaacc
caccggtaca
gtecggtgttc

cagaatgggt

gggaaacctc
aaaggaaggt
tgcctcotgec
agaagacgtt
atactctcgf
agacttttca
gtcacttcat
ataaaggaaa
cacccacgag
attgatgtga
acccttcctc
ctctctctac
cttcttgetg
ccacttgtgc
gacgaaaaag
gggacgceat
Ccaatagcta
gactacaaca
gccatatgga
ggtggataca
ttcegagatc
aagtcacagg
gaatccgcgt
gaggtcccaa
ccaggageac
catttcgagg
ctgcagactt
tctaactggg
gtgaggaaat
ctgaaagecg
aacaccacgt
cttgaattty
gcggacctct

ttcgaggttt

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
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ctgcgtecte cttettectt gatcgecggga acagcaaagt aaaatttgrt

catattttac caacaggatg agcgttaaca accaaccatt caagagcgaa

cgtactacaa agtgratggt ttgcttgatc aaaatatcct ggaactctac

gtgatgtcgt gtccaccaac acatacttca tgacaaccgg gaacgcactyg

acatgacgac gggtgtggat aaccigttct acatcgacaa attccaggtg

agtgagatct grcgarcgac aagctcgagt ttctccataa taatgtgtga

gataagggaa t1agggitcc tatagggttt cgctcatgtg ttgagcatat

tagtatgtat ttgtatttgt aaaatacttc tatcaataaa atttctaatt

aaatccagta ctaaaatcca gatcccccga attaa

<210> 9

<211> 22

<212> DNA

<213> Artificial Sequence

<220> o

<223> pescription of Artificial Sequence: Synthetic
primer

<400> 9

tgttgaagaa tgagccggeg ac

<210> 10

<211> 20

<212> DNA

<213> Artificial sequence

<220> o )

<223> pescription of Artificial Sequence: Synthetic
primer

<400> 10

cagtgagcta ttacgcactc

<210> 11

<211> 541

<Z212> DNA

<213> proteotheca kruegani

<400> 11

tgttgaagaa tgagccggcg agttaaaaag agtggcatgg ttaaagaaaa

ccatagcgaa agcaagttta gtaagcttag gtcattettt ttagacccga

tctacccaty atcagggtga agigttagta aaataacatg gaggcccgaa

ttgaaaaatt agcggatgaa ttgtgggtag gggcgaaaaa ccaatcgaac

ctggttctec ccgaaatgcg tttaggcgea gcagiageag tacaaataga

actgtttctt ttgtgggctt cgaaagttgt acctcaaagt ggcaaactct

tttagatatc tactagtgag acctiggggg ataagctcct tggtcaaaag

cagatcacca gttaaggccc caaaatgaaa atgatagtga ctaaggatgt

aaacctccag caggttagct tagaagcagc aatcctttca agagtgegta

Page 7

aaggagaacc
aacgacctgt
ttcaacgatg
ggeteegtya
agggaagtca
gtagttccca
aagaaaccct

cCtaaaacca

tactctggag
aaccgagtga
ccgactaatg
tcggagttag
ggggtaaagc
gaatactcta
ggaaacagcc
gggtatgtca

atagctcact

2160
2220
2280
2340
2400
2460
2520
2580
2615

22

20

60
120
180
240
300
360
420
480
540



<210> 12

<211> 573
<212> DNA
<213>

<400> 12
tgttgaagaa

aacctaagcg
aaagtcattt
gtgacaccaa
tagtggtgaa
gcagcaatat
ggtaccaaat
gggataagct
ataatgaagt
gccatccttt
<210> 13

<21l> 541
<212> DNA
<213>

<400> 13
tgttgaagaa

ccatagcgaa
tctacccatg
gtgaaaaatt
ctggttctec
actgttictt
tttagatatc
cagatcacca
aaacctccag

g

<210> 14

<211> 541
<212> DNA
<213>

<400> 14
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tgagccggeg
aaagcaagtce
attrtagacc
gtggaagtcc
ataccagtcg
atctcgtcta
cgtggcaaac
ccatagtcga

ggtaaaggag
aaagagtgcg

tgagceggeg
agcaagrttrt
atcagggtga
agcggatgaa
ccgaaatgeg
ttgtgggctt
tactagtgag
gttaaggccce

caggttagct

Prototheca wickerhamii

acttaaaata
ttaatagggc
cgaacctgag
gaaccgaccg
aactcagage
tctaggggta
tctgaatact
gagggaaaca
gtgaaaatgc

tTaatagctca

Prototheca stagnora

agttaaaaaa
acaagctata
agtgttggtc
ttgtgggtag
tttaggcgea
cgaaagttgt
accttggggg
caaaatgaaa

tagaagcagce

prototheca moriformis

tgttgaagaa tgagccggog agttaaaaag

ccatagecgaa agcaagttta acaagctaaa

aatggcaggc
gtcaatttaa
tgatctaacc
atgttgaaaa
tagctggttc
aagcactgtrt
agaaatgacg
gcecagacca
aaatacaacc

ctyg

aatggcatgg
gtcatttitt
aaataacatg
gggcgaaaaa
gcagtagcaa
acctcaaagt
ataagctcct
atgatagtga

datcctttca

agtggcatgg
gtcacccttt

page 8

taagagattt
caaaacttta
atggtcagga
atcggcggat
tccccgaaat
tcggtgeggg
atatattagt

ccagttaagy

aggaggitgag

ttaaagatat
ttagacccga
gaggcccgaa
ccaatcgaac
cacaaataga
ggcaaactct
tggtcaaaag
ctaaggacgt

agagtgcgta

ttaaagataa

ttagacccga

aataactcga
aataaattat
rgaaacttgg
gaactgtggt
gcgttgaggce
Ctatgaaaat
gagactatgg
ccccaaaatg

cttagaagca

ttctetgaag
aaccgagtga
ccgactaatg
tcggagttag
ggggtaaagc
gaatactcta
ggaaacagcc
gagtatgtca

atagctcact

ttctctggag

aaccgagtga

541

60
120
180
240
300
360
420
480
540
573

60
120
180
240
300
360
420
480
540
541

60
120



tctacccatg
gtgaaaaatt
ctggttetee
actgtttctt
tttagatatc
cagatcacca

aaacctccag

g

<210> 15

<211> 573
<212> DNA
<213>

<400> 15
tgttgaagaa

aacctaagcg
aaagtcattt
gtgacaccaa
tagtggtgaa
gcagcaatat
ggtaccaaat
gggataagct
ataatgaagt
gccatccttt
<210>
<211>
<212>
<213>

<400> 16
tgttgaagaa

16
573
DNA

aacctaagcyg
aaagtcattt
gtgacaccaa
tagtggtgaa
gcagcaatat
ggtaccaaat
gggataagct

ataatgaagt
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atcagggtga
agcggatgaa
ccgaaatgeg
ttgtgggett
tactagtgag
gttaaggccc

caggttagct

tgagcegycy
aaagcaagtc
attttagacc
gtggaagtcc
ataccagtcg
atctcgtcta
cgtggcaaac
ccatagtcga

ggtaaaggag
aaagagtgceg

tgagcegtceg
aaagcaagtc
attttagacc
gtggaagtcc
ataccagtcg
atctcgtcta
cgtggcaaac

ccatagtcga

ggtaaaggag

agtgttggta
ttgtgggtag
tttaggcgea
cgaaagttygt
accttggggg
caaaatgaaa

tagaagcage

Prototheca moriftormis

acttaaaata
ttaatagggc
cgaacctgag
gaaccgaccy
aactcagagc
tctaggggta
tctgaatact
gagggaaaca
atgaaaatgc

taatagctca

Prototheca wickerhamii

acttaaaata
ttaatagggce
cgaacctgag
gaaccgaccg
aactcagage
tctaggggta
tctgaatact
gagggaaaca

gtgaaaatgc

aaataacatg
gggcgaaaaa
gcagtagcaa
acctcaaagt
ataagctcct
atgatagtga

aatcctttca

aatggcaggc
gctaatttaa
tgatctaacc
atgttgaaaa
tagctggttc
aagcactgtt
agaaatgacg
gcccagacca
aaatacaacc

cty

aatggcaggc
gctaatttaa
tgatctaacc
atgttgaaaa
tagctggttc
gagcactgtt
agaaatgacg
gececcagacca
aaatacaacc
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gaggcccgaa
ccaatcgaac
cacaaataga
ggcaaactct
tggtcaaaag
ctaaggatgt

agagtgcgta

taagagaatt
caaaacatta
atggtcagga
atcggcggat
tccccgaaat
tcggtgcggy
atatattagt

ccagttaagy

aggaggttgg

taagagaatt
caaaacatta
atggtcagga
atcggcggat
tcecccgaaat
1Cggtgegygyg
atatattagt

ccagttaagyg

aggaggtigg

ccgactaatg
tcggagttag
ggggtaaagc
gaatactcta
ggaaacagcc
gggtatgtta

atagctcact

aataactcga
aataaaatct
tgaaacttgg
gaactgtgot
gcgttgagge
ctatgaaaat
gagactatgg
ccecaaaatg

cttagaagca

aataactcga
aataaaatct
tgaaacttgg
gaactgtggt
gcgtrgaggce
ctatgaaaat
gagactatgg
ccccaaaatg

cttagaagca

180
240
300
360
420
480
540
541

60
120
180
240
300
360
420
480
540
573

60
120
180
240
300
360
420
480
540



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

<400> 17
tgttgaagaa

17
541
DNA

ccatagcgaa
tctacccatg
gtgaaaaatt
ctggrtctec
actgtttctt
rttagatatc
cagatcacca

gaacctccag

g

<210> 18

<211> 541
<212> DNA
<213>

<400> 18

026172-005010PC - Sequence Listing_1.TXT
gccatccttt aaagagtycg taatagctca ctg

tgagccggey
agcaagttta
atcégggtga
agcggatgaa
ccgaaatgey
ttgtgggctce
tactagtgag
gttaaggccc

caggttagct

prototheca moriformis

agttaaaaag
acaagcttaa
agtgttggta
rtrgtgggtag
ttraggcgca
cgaaagttgr
acctiggggyg
caaaatgaaa

tagaagcagc

pPrototheca zopfii

tgttgaagaa tgagccggeg agttaaaaaqg

ccatagcegaa
tctacccaty
gtgaaaaatt
ctggttctee
actgtttcrt
tttagatatc
cagatcacca

aaacctccag

9

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

<400>

19
565
DNA

19

agcaagttta
atcagggtga
agcggatgaa
ccgaaatgeg
tcgtgggett
tactagtgag
gttaaggcec

caggttaget

acaagcttaa
agtgttggta
ttgtgggtag
tttaggcgca
cgaaagttgt
accttggggy
caaaatgaaa

tagaagcagc

prototheca moriformis

tgttgaagaa tgagccggcg acttagaaaa

cgtagcaaaa gegagtctga atagggegat

tttttctaga cccgaacccg ggtgatctaa

agtggcgtgy
gtcacttttt
aaataacatg
gggcgaaaaa
gcagtagcaa
acctcaaagt
ataagctcct
atgatagtga

aatccttica

agtggcatgg
grcacttttt
aaataacatg
gggrgaaaaa
gcagragcaa
accicaaagt
ataagctcct
atgatagtga

aatcctttca

ggtggcatgg
aaaatatatt

ccatgaccag

ttaaagaaaa
ttagacccga
gaggcccgaa
ccaatcgaac
cacaaataga
ggcaaactct
tggtcgaaag
ctaaggatgt

agagtgcgta

ttaaagaaaa
ttagacccga
gaggcccgaa
ccaatcgaac
cacaaataga
ggcaaactct
tggtcaaaag
ctaaggatgt

agagtgcgta

ttaaggaaat
aatatttaga

gatgaagctt
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ttctctggaa
aaccgagtga
ccgactaatg
teggagttag
ggggtaaagc
gaatactcta
ggaaacagcc
gagtatgtca

atagctcact

ttctctggag
aaccgagtga
ccgactaatg
tcggagttag
ggggtaaagc
gaatactcta
ggaaacagcc
gagtatgtca

atagctcact

attccgaagce
atctagtcat

gggtgatacc

573

60
120
180
240
300
360
420
480
540
341

60
120
180
240
300
360
420
480
540
541

60
120
180



aagtgaaggt

aaataccagt

acatcragtc

atcgtggcaa

ctccattgte

gtgacaaagg

ttaaagagtg

<210> 20

<211> 550
<212> PRT
<213> Cichorium

<400> 20
Met Ser Asn Ser
1

Glu Gln

Met Asnh

pPhe Tyr
50

Trp Ala
65

Leu Ala

Gly ser

Gly Ile

Asp Leu

130

Pro Ile
145

pro Thr

Gly Sser

Pro

Asp

35

Gin

His

rhe

Ala

Asp

Ser

Ile

Thr

Gin

Tyr

20

Pro

Tyr

Ser

Ala

Thr

100

Thr

ASp

Ser

Thr

Lys

tatctagggg
actctgaata
aagagggaaa
aggtgaaaat

cgtaatagct

026172-005010PC - Sequence Listing_l.TXT

intybus

Ser
5
Arg
Asnh
Asn
val
Pro
85
val
Glu

Pro

Leu

Asn

Thr

Gly

Pro

Ser

70

Thr

Leu

Asn

Tyr

Pro

150

Leu

Lys

cactg

Ala
Ala
Pro
Phe
55

His
Glu
Pro
Arg
Leu
135
Glu

Glu

The

ser

rPhe

Met

40

Gly

Asp

Pro

Gly

Gin

120

Arg

Glu

Glu

Gly

Glu

His

25

Cys

Pro

Leu

rphe

Asn

105

val

Glu

Ile

Asp

Ile
185

Ser

10

pPhe

Tyr

Leu

Ile

Asp

90

LysS

Gin

Trp

GIn

Gly
170

taaagcactg tttecggtgcy
ctagaaatga cgatgtagta
cagcccagac caccagctaa

gcaaatacaa ccaggaggrt

Leu

GiIn

Asn

TEp

Ash

75

Ile

Pro

ASN

val

Pro
155

Thr

ccgaaccgac cgatgttgaa aaatcggegg atgagttgtg

cgaacccgga gctagetggt tctccccgaa atgegttgag

ggctgtgaga

gtgagactgt

ggccccaaaa

ggcttagaag

Phe

Pro

Gly

Asn

60

Trp

Asn

Ile

Leu

LYS

140

Asp

Trp

Ala Phe Leu

Page 11

Pro

Pro

val

45

Leu

Ile

Gly

Met

Ala

125

His

ASp

Arg

Tyr

Ala

Gln

30

Tyr

Arg

His

Cys

Leu

110

va'l

Thr

Phe

Leu

His
190

gttagcggtyg
gcgcagcagt
acggtaccaa
gggggataag
tggtaatgta

cagccatcct

Thr

15

Asn

His

Met

Leu

Leu

95

TVYr

Pro

Gly

Arg

Leu

175

Ser

ser

Trp

Leu

Tyr

ASp

80

Ser

Thr

Lys

AsSh

AsSp

val

Gly

240
300
360
420
480
540
565



Asp

Ggly

Ser

225

LYS

Leu

Glu

ser

305

Ser

Lys

Asn

Glu

LyS

385

ASp

Phe

GlIn

val

Pphe

Thr

210

Thr

His

Ile

Leu

LyS

290

val

Gly

Gin

Glu

val

370

Leu

Pro

Gly

Thr

Leu
450

val
195
Gly
Asn
val
Gly
Thr
275
Ser
Asn
val
L.eu
val
355
Leu
Ala
Gin
Pro
Ala

435

Met

Asn

Met

Gly

Leu

Phe

Glu

Gln

Leu

340

ser

Gly

Asn

Leu

Phe

420

Cys

Trp

Trp

val

LysS

245

TYr

Ser

Phe

Ser

Ser

325

Gin

Phe

Ile

Leu

Ile

405

Gly

Phe

Ser

026172-005010PC - seguence Listing l.TXT

Thr Lys Ser Asp Ser Pro Leu
200

Glu

Asp

230

Ley

Ser

Thr

ASD

Asp

310

Phe

Trp

Thr

Glu

390

Cys

Leu

Phe

Asp

Cys

215

Thr

Gly

Ala

Leu

Pro

295

Ser

Pro

PYro

Asn

Ala

375

Glu

Ser

Leu

Arg

Gln
455

val

Ser

Ile

Asp

Arg

280

val

Glu

Arg

Ile

Lys

Ser

Ala

Glu

ala

val

440

Ser

ASp

Ile

Gin

LyS

Ala

Ser

Glu

345

Lys

Gin

Glu

AsSn

Leu

425

Phe

Arg

Phe

Ile

Asp

Asn

Asp

Leu

330

Giu

Leu

Ala

Glu

Arg

Ser

Phe

Asn

235

His

ASn

Tyr

Arg

val

315

Trp

Ile

AsSD

Asp

l.ed

395

Ala

ser

Lys

ser

Pro

220

Pro

Gly

Tyr

Gly

Leu

Glu

Gly

val

380

Asp

Ser

Ser

Asn

Met
460

Page 12

His Lys val Sser

205

val

Ser

Lys

val

Mat

285

Ile

Ala

Asp

Met

Pro

Lys

Asp

Trp

Asn

Asp

Pro

270

Tyr

Met

Arg

Lys

Leu

350

Ser

Tle

ser

Lys

Leu

430

Arg

Asn

val

Arg

Cys

255

Glu

Tyr

Thr

Gly

AsSN

335

His

Ser

Ser

Trp

Arg

Tyr

Gly

ASD

vail

240

Tyr

AsSD

Ata

Ala

Leu

Phe

val

400

Lys

Glu

val

Ile



Glu

465

Glu

Gly

Ala

Ser

Met
545

Lys

Ile

Gly

Ile

val

530

Lys

Arg

Ser

Arg

val

<210> 21

<21l>
<212>

581
PRT

Thr

Leu

Ile

Glu

LyS

Glin

Ser

Glu

026172-005010PC - sequence Listing l.TXT

Gly Ala Phe val Asp

470

Thr

Thr

Ala

Glu

Pro
550

Leu

Cys

Arg

Leu
535

Ile

Ile

Leu

520

ser

<213> schizosaccharomyces pombe

<400>

21

Met Phe Leu Lys

1

Leu

Pro

Thr

Cys

65

Thr

Asp

Gin

Thr

ser

val

val

50

Leu

Asp

Pro

Tyr

val
130

Ser

Ile

35

Pro

Gly

Arg

AsSn

ser

i15

Ser

Thr

20

Tyr

Pro

Asn

Pro

Gly

Pro

Lys

Tyr Ile Leu Ala
5

ASn

Asn

Pro

Tyr

LYS

iLeu

Lys

Asp

Ala

Ala

Pro

ASn

70

Ile

val

Thr

Leu

Ala

Ser

Phe

55

Glu

His

Tyr

Leu

Ile
135

Pro

Asn

40

val

Tyr

Phe

Thr

Thr

120

His

ASp

Thr

505

Phe

Ala

Ser

Arg

25

Ile

Asn

Leu

Thr

Trp

His
490
Thr

Ala

Trp

Gly

10

His

Thr

Thr

Pro

Pro

90

Gly

Gly

Glu

ITle Asp Pro GIn Glin Asp

475

ser

Arg

Phe

Ser

Ile

Leu

Glu

Thr

Ser

75

Ser

val

Glu

Asn

Ile

val

Asn

Met
540

Cys

Tyr

val

Ala

60

Gly

Ser

Tyr

val

Tyr
140

Page 13

val

Tyr

His

Lys

Leu

val

Ser

45

Pro

Tyr

Gly

His

His

125

Pro

Glu

Pro
510

Gly

Lys

val

Asn

Tyr

Phe

Met

116

Trp

Ile

Ser
495
Thr

Thr

Ala

Ser

15

Arg

Ser

Gly

Asn

Met

95

pPhe

Gly

Ala

480

Phe

Leu

Glu

GIn

Leu

Tyr

Thr

Thr

Ala

80

Asn

phe

His

Ile



Tyr

145

Ser

Thr

Gly

Thr

GlIn

225

val

sSer

Gly

val

Pro

305

Trp

ASp

Ala

Thr

385

Thr

Pro

Ala

Ile

val

Phe

210

Phe

Met

Tyr

Tyr

Glu

290

Gly

Asn

Leu

Asn

Asn

370

Lys

ser

Asp

val

Pro

Ala

195

Lys

Arg

Ile

ASD

Leu

275

Gly

Ala

Gly

Gly

Ala

355

Gin

Phe

Leu

Glu

val

Glu

180

Glu

LYS

ASp

val

Leu

260

Gly

Thr

Pro

Thr

Lys

340

AsD

Ala

Thr

Ile

His

Arg

Tyr

Pro

Ala

245

Ile

Leu

AsSp

Leu

ASnN

325

Asp

val

Pro

Leu

GIn
405

026172-005010PC - Sequence Listing_1.TXT
Glu Asn Gly val Leu Ser Leu Pro Phe Ser Gly

150

val

Arg

Gln

Ser

LYS

Met

His

Gin

Glu

Gly

310

Phe

Phe

Ile

Thre

His

Ile

Ala

G'ly

val

Ser

Trp

TYr

Tyr

295

Gly

val

Tyr

Gly

Gln

375

ASp

Pro

Asn

val

Ile

200

Asn

Ile

Gln

Thr

Glu

280

Lys

Ser

Pro

Ala

val

360

val

val

Lau

Ser

Leu

185

Ala

Pro

Trp

AsSn

Glu

265

Cys

Trp

va'l

ASp

Ser

345

Gly

Phe

Pro

Asn

Ser

170

ITe

Tyr

val

ASp

TYr

250

Leu

Pro

val

val

ASp

330

Ala

Trp

Arg

GIn

val
410

155

Gly

Tyr

Thr

Leuy

Phe

235

Gly

Ser

Gly

Leu

Glin

315

Gly

Leu

Ala

Ser

ASn

395

Ser

Leu

Thr

Thr

Asp

Asp

Ile

val

Met

Phe

300

Tyr

Glin

Tyr

Ser

Ala

380

Pro

l.eu

Page 14

Phe

Asp

Ala

Ala

Phe

Ala

285

Ile

Phe

Thr

His

Asn

365

Met

Met

Leu

Ser

His

150

Gly

Asn

Asn

Phe

Ser

270

Arg

ser

val

Arg

ser

330

Trp

Thr

Thr

Arg

Asn

175

Trp

Gly

ser

Arg

Tyr

Thr

vall

Ile

Galy

Phe

335

Ser

Gln

val

Asn

160

AsSp

Thr

Tyr

teu

Trp

240

ser

Ser

Pro

Asn

ASp

val

ser

Tyr

Ala

Leu

400

Glu



026172-005010PC - Sequence Listing_1.TXT
Thr Leu Phe Thr Ala Pro val Ile Asn Ser Ser Ser

420

Ser Pro Ile Thr Leu Pro
435

Leu Ser Ile Asn Tyr Thr
450

Arg Ile Ile Ile Asp Ser
465 470

val Asp val Asp phe Ala
485

Ala GIn Met Gly Trp Phe
500

Asp Ile Tyr Ile Tyr Gly
515

Gly Leu Leu Glu Leu Tyr
530

Asp Phe Phe Phe Leu Gln
545 550

Ala phe GIn Gly val ser
565

Thr TIle Trp Asn Cys
580

<210> 22

<211> 550

<212> PRT

<213> Pichia anomala

<400> 22
Met Ile Gln Leu Ser Pro
1 5

Asn Ser Ile Ala Asp Ala
20
teuy Thr Pro Asp Gln Gly
35

ASD Arg Lys Asp Lys Leu
50

Lys Lys Ser Ile Trp Ala
65 70

Ser

ASp

Ala

Asn

Asn

val

535

Gly

Phe

Leu

ser

Trp

Trp

335

Thr

Asn

440

Gly

Asp

Ser

Ser

val

520

Asn

Ala

Asn

Leu

Thr

Met

40

HMis

Pro

425

Thr

Cys

Pro

Thr

l.eu

505

Thr

Ash

Thr

Asn

l.eu

Glu

25

Asn

val

Ala

Thr

Tyr

Leu

490

Phe

Leu

Gly

Pro

val
570

Leu
10
Tyr

ASp

Tyr

Phe

Thr

Arg

val

Thr

TYFr

Glu

Pro

Leu

Pro

Phe

Glu

Ile
Pro

G]y

val

Leu
Arg
Asn

GIn
60

val Thr Trp Gly
75

page 15

Ser Leu Ser Gly

Phe

445

Tyr

Gln

Asn

ser

Ile

525

Thr

Ile

Thr

Phe

Pro

Gly

45

His

430

Asn

Cys

ser

Arg

Phe

510

val

Tyr

Ser

Pro

ser

Gin

30

Met

Asn

Ser

val

tLeu

Ite

Ala

495

Ala

ASp

Thr

Phe

Leu
575

val

15

Ile

Phe

Pro

Thr

Thr

Gly

sSer

480

Lys

Asn

Ash

Asn

Ala

560

LYS

Phe

His

Tyr

Asp

Ser
g0



Lys
AsSn
Asn
val
Tyr
145
val
His
Phe
Lys
Pro
225
Thr
Gly
Phe
Phe
Leu
305

Thr

Lys

Asp

ASp

Thr

Ala

130

Ser

ITe

ASp

Lys

Ser

210

Gly

Ser

Gly

His

Tyr

Gly

Glu

Tyr

Leu

ASp

Ser

115

Ile

Leu

ASN

Glu

val

195

Asn

l.eu

LysS

Ser

Pro

275

Ala

Leu

Asn

val

Leu

Glu

100

Gly

Tyr

ASp

val

ser

180

Gin

phe

Phe

Trp

Ile

260

ASp

Phe

Ala

Trp

340

Thr
85

Gly
Phe
Thr
Lys
Asn
165
ASh
Ile
Thr
Lys
val
245
Asn
AsSp
Glin
Trp
Arg

325

val

026172-005010PC - Sequence Listing_1.TXT

Trp Asp Tyr His Gly Asn Ala Leu Glu Pro Glu
90

Ile

Phe

Asn

Gly

Ser

GIn

Tyr

Ser

l.eu

230

L.eu

Glu

Gly

Ser

Ala

310

Ser

AsSn

Phe

Asn

Asn

135

Tyr

Ser

Trp

Gly

Asn

215

Pro

Leu

Tyr

Ala

Phe

295

Ser

ser

Pro

Ser

Ser

G'ln

Ile

Ser

200

Gly

Ile

Leu

Phe

Thr

280

Asp

Asn

Met

Glu

Gly

105

Ser

GlIn

Phe

Gin

Met

185

Pro

Tyr

Glu

Ala

Ile

265

Arg

Asn

Trp

Ser

Asn
345

Ser

Thr

L.eu

Ile

Arg

val

Asp

Leu

AsSN

Ile

250

Gly

Phe

Thr

Gln

Leu
330

val

Asp

Gin

Asp

val

Leu

Gly

Pro

235

Asn

Asp

Met

Glu

Tyr

315

val

val

Pro

Thr

140

Tyr

Pro

Ala

Lys

Phe

220

Leu

Pro

Phe

Asp

Pro

300

Ala

Arg

Tyr Gly Leu

rpage 16

val

Glu

125

GIn

Asp

Lys

LYS

Asn

Gly

Asp

Ile

285

Glu

Asn

Asnh

Thr

ASp

110

Glin

Glu

Gln

val

Thr

190

Trp

Tyr

ASp

ser

Gly

Gly

Asp

Thr

Tyr

Leu
350

Arg
Arg
Ile
Asn
Leu
175
Gln
Asp
Glu
Thr
Pro
255
Thr
Lys
Gly
val
Thr

335

Ile

Asn

Ala

Pro
160

Trp

Leu

Cys

val

240

Leu

Thr

Asp

Pro
320

Leu



Lys

Thr

LYS

Gly

Gly

Thr

ser

P1ro

Leu

370

Ser

val

Tyr

val

Thr

. 450

Asn

465

ASP

Arg

AsSn

val

Arg
545

<210
<211>
<212>
<213>

<400>
Met val GlIn val Leu Ser val Leu val Ile Pro Lteu Leu Thr Leu Phe
5

i

Ser

Thr

ASN

Thr

Cys

530

Glu

23

533
PRT .
Debaryomyces occidentalis

23

val

355

Glu

ser

Phe

Ser

Lys

435

Thr

Pro

Thr

Ile

Phe

515

Asp

l.eu

Tyr

Thr

Phe

Glu

Asn

420

Gly

Trp

val

Asp

Leu

500

Phe

Ser

Ala

ASp

Ile

val

Phe

405

Met

Ser

Tyr

Phe

Gin

483

Glu

Phe

Glu

Arg

026172-005010pC - Sequence Listing_1.TXT

Thr Lys Glu Thr Arg Leu Asn
360

Asn

Ala

350

Asp

Thr

Gln

Ile

Thr

470

Gly

Leu

Arg

LysS

550

Glu

375

Thr

l.eu

Thr

Glu

Asp

Glu

Asn

Tyr

Glu

ser
535

Tyr

Asp

Lys

Gin

Thr

440

Arg

Arg

val

Phe

Gly

Phe

Glu

Phe

Phe

Phe

425

Leu

Thr

Ile

TYr

Asn

505

Lys

Ile

val

Asn

Thr

410

Gly

Gin

Thr

Ser

Asn

Thr

395

Gin

Leu

Leu

Gln

Thr

. 475

Thr

490

Asp

Ile

Thr

10

Leu

Gly

Pro

Ile

AsSp

380

Glu

Thr

Tyr

val

His .

460

Tyr

Tvyr

Ser

Thr

ASp
540

Glu Thr Leu Lys

365

Leu Lys

Arg Asn

Asp Leu

ITe His
430

Phe Asp
445

Ser Phe

val Glu

Gly val

ITe Ala
510

Ser Phe
525

Glu Leu

Leu

Ala

Lys

Ser

Thr

Gin

Lys

val

495

Met

Glu

Ser

15

ASp

Thr

400

Met

Glin

Leu

Arg

Ile

480

Asp

Thr

val

val

phe Gly Tyr val Ala Ser Ser Ser Ile Asp Leu Ser val Asp Thr ser
20

25
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Glu

Asn

Leu

65

Tyr

Glu

Ser

I'le

Phe

Ala

Tyr

225

Asn

Ser

Gly

Tyr

ASp

50

Tyr

Trp

Ile

Ile

Thr

Arg

Gly

Asn

210

Gly

Ser

Pro

Phe

Asn

35

Pro

Phe

Gly

Ala

va'l

115

Pro

Gln

Lys

Asp

Asn

Asp

Leu

Gln

275

ASD

Arg

Asn

Gln

His

Ile

100

val

Asn

Thr

Tyr

Pro

180

Ser

Lys

Gin

Lys

Gly

Phe

Phe

Pro

Gly

TYr

Ala

85

Gly

Asp

Gin

Glin

Glu

165

Lys

Glu

Asn

Tyr

Ser

245

Gly

val

Tyr

026172-005010PC - Sequence Listing_1.TXT
Leu Ile His Phe Thr pPro Glu Lys Gly Trp Met
45

Leu

Asn

70

Thr

Pro

His

Arg

150

ASN

val

Ile

Trp

Gly

Lys

ser

Pro

Ala

Phe

55

Pro

Ser

Glu

ASh

Ile

135

Ile

AsSn

Phe

Ala

val

215

Met

Trp

Ile

AsSp

Phe
295

40

Tyr

Asn

Asn

His

Ash

120

va'l

Ala

Pro

Trp

Arg

200

Leu

Ser

val

Ash

Asp

280

GIn

Asp

Ala

ASp

Ala

Phe

val

His

185

val

Asn

Arg

Met

Gln

265

Ser

Thr

Lys

Thr

Leu

a0

AsSn

Ser

Ile

ser

Ile

170

Glu

Lys

Ser

L.eu

Phe

250

Tyr

Gin

Phe

Thr

Ala

75

val

Glu

Gly

TYr

Leu

155

Asp

Arg

Ile

ASh

Ile

235

Leu

Phe

Thr

Ser

Ala
60

Trp
His
Gly
Phe
Thr
140
Asp
val
Phe
Glin
Phe
220
Glu
Ala
val

Arg

Glu
300
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Lys

Gly

Trp

Tle

Phe

125

Asn

Gly

Ser

Lys

ITe

205

Ser

val

Ile

Gly

Phe
285

‘val

Leu

Gin

Asp

Phe

110

Asn

Ash

Gly

Ser

Ser

190

Phe

Ser

Pro

Asn

AsSp

val

Glu

Trp

Pro

Glu

95

Ser

ser

Ile

Tvyr

Asn

175

Met

Gly

Gly

Ile

Pro

255

Phe

AsSp

His

His

Leu

80

Gly

Ser

Pro

Thr

160

AsSD

Ser

Tyr

Glu

240

Gly

Asp

ITe

Gly



val

305

PTro

Ley

ser

Asn

ser

385

Asn

Glu

Gln

Arg

Asp

465

LYS

Asn

va'l

Arg

Leu

Thr

Arg

vai

val

370

Thr

val

Leu

Ser

Tyr

Asn

Thr

Thr

Glu
530

<210> 24
<211> 65
<212> PR
<213> or

<400> 24
Mer Ala Thr

1

Gly

Asnh

Tyr

Leu

355

LysS

Gly

Ser

Asn

Leu

435

Gln

Asp

Ile

Phe

515
Leu

4

T
yza

Leu Ala

Pro Trp

val Ile

340

Pro Asp

Leu Thr

Ley Phe

Pro Gly

Ser Ser

420

rhe Tyr

Phe Phe

Gln Asp

Ile Glu

485

Phe Met
500
Thr Glu

Asn Lys

sativa

026172-005010PC - Sequence Listing. 1l.TXT

310

Arg

GIn

Ser

Asn

390

Lys

val

Ile

Thr

l.eu

470

Leu

Gly

Glu

Ser

Met

Ile

Thr

ASp

ASD

Asp

Arg

Tyr

Glu

Pro

Ser

Ley

Asn

360

Lys

Asn

His

Ser

Arg

Lys

val

Phe

Gly

Leu
520

Thr Ser
330

Lys Leu

345

val val

Pro Ile

Ite Thr

Phe Asp

410

Ile Lys

His Ile

Leu Ala

Phe Ser

Asn Asp

Lys Tyr

Phe Glu

Leu

Thr

Asp

Lys

Phe

385

Ile

Ile

Pro

Ala

Leu

475

Gly

Pro

Leu

Ala

Ala

Lys

Thr

380

Lys

lLeu

Gly

Asn

TYr

460

Tyr

Thr

His

Glu

Arg

Asn

Leu

365

Asn

val

Ile

Phe

val

445

Leu

Gly

val

Asp

ser
525

Asn

Ite

350

LYyS

phe

Leu

Ash

Asp

Glu

Glu

Ile

Ala

Ile

510

val

Trp Ala Ser Asn Trp Gin Tyr Ala Asp GlIn val
315

Tyr

335

Asp

LYS

Lys

Asn

Ser

415

Ser

Phe

Pro

val

Met

495

Gln

Ile

320

thr
Lys
Lys
Gly
Leu
400
Ser
Pro
Leu
480
Thi
Ile

Ile

Ser Arg Leu Thr Pro Ala Tyr Asp Leu Lys Asn ﬁ%a Ala
5

10
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Ala

Glu

sSer

Ala

65

Met

Arg

l.ey

Asnh

His

145

Thr

Pro

Thr

Thr

Ala

225

Asn

Asp

val

Ala

Ile

Ser

50

Pro

Pro

Gly

Met

TP

Leu

Trp

Phe

Gly

Gly

210

ASN

Pro

Pro

Thr

val

Arg

35

Leu

Pro

Pro

Ala

Leu

115

MeT

Phe

Gly

Ala

Ser

195

Asp

Leu

val

Thr

Ile
275

Tyr

20

AsSp

l.eu

ser

Ser

Ser

100

Ser

Asn

Tyr

Met

180

Ala

Thr

Ser

Ile

Thr

260

Gly

Thr

Arg

leu

His

Arg

85

Gly

TTrp

ASp

GIn

Ala

165

val

Thr

Asp

ASD

TYr

245

Ala

Ser

026172-005010PC - Sequence Listing 1.TXT

Pro

LyS

Leu

ser

70

Gly

Ala

Gin

Pro

Tyr

150

val

Pro

Ile

ASp

Pro

230

Pro

Gly

Lys

Leu

Pro

Ala

55

ser

val

Gly

Arg

Asn

135

Asn

sSer

ASp

Leu

Tyr

215

Leu

Pro

Thr

val

Pro Glu GIn Pro His Ser Ala Glu val

Phe

40

feu

Gly

Ser

Asn

Thr

120

Gly

Pro

Thr

Gin

Pro

200

val

Leu

Pro

Ala

Gly

25

Lys

Ile

Asp

Gin

Pro

ASD

Asp

Trp

ASp

Gin

va'l

Gly

ITe

Leu

ASh

Gly

90

val

Tyr

Leu

ser

Leu

170

Tyr

Gly

ASp

ASp

Ile

250

Met

Ile

val

ser

75

val

Ser

Tyr

Ala

155

Ile

Asp

Arg

Gln

Trp

Gly

Gln

ser

Ala

60

Gln

Ser

Phe

Phe

Tyr

140

val

Ashn

val

Ile

Asn

220

val

val

Asn

Thr Gly Ile
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Ala

45

val

Pro

Glu

Ala

Gln

125

Lys

Trp

Trp

Asn

val

205

Leu

LYS

LYS

Gly

Ser
285

30

Ile

Asnh

ala

Lys

Gly

Gly

Leu

Gly

Met

Ala

Tyr

AsSp

Glin

270

Leuy

Ile

Tyr

Ala

Ala

95

ser

val

Trp

Asn

His

175

val

Leu

Phe

Pro

Phe

255

Arg

val

Leu

Gln

val

80

Phe

Asn

LYS

Tyr

ITe

160

Leu

Trp

Tyr

Pro

Asn

240

Arg

Leu

TYyr



Glu

Ala

305

Ser

val

Tyr

Asn

Tyr

385

l.eu

LysS

Lys

ser

Ser

Arg

Leu

Thr

290

va'l

Thr

Lys

Ala

Pro

370

Tyr

Trp

Gly

Lys

“Ala

His

Gly

ser

530

Lys

Thr

Pro

Thr

His

Leu

355

Asp

Ala

Gly

Trp

Thr

435

ser

val

Ser

ASp

Ser

515

Glu

Ala

Asn

Gly

Gly

val

340

Gly

L.eu

ala

Trp

Ala

420

Gly

Ser

val

Phe

Ala

500

L.eu

Leu

LyS

Phe

Thr

Glu

325

Leu

Thr

ASD

Arg

Ile

405

Ser

Thr

Gly

Pro

Glu

485

Gly

Gly

Thr

Ala

026172-005010PC - Sequence Listing 1.TXT

Thr Thr Phe Lys Leu Leu Tyr Gly val Leu His
300

LYsS

Tyr

val

Thr

390

Gly

Leu

ASh

ASD

Ile

470

val

Tyr

Pro

Pro

His
550

295

Met

Gly

Thr

Asp

Gly

Phe

Glu

Gln

val

Pro

455

His

ASp

Asp

Phe

val

533

Leu

Trp

Leu

ser

Pro

360

e

Tyr

Thr

Ala

Leu

440

Ile

val

Glu

Cys

Tyr

Cys

Glu

ASp

Leu

345

val

Gly

Asp

ASp

Ile

425

Gln

Thr

Ser

Thr

ser

505

Leu

Leu

Ala

Ccys

Thr

330

Asp

Lys

Leu

Gin

Leu

410

Pro

Arg

Gln

Gly

Ley

490

Asn

Leu

Tyr

TYr

val

315

ser

Asp

Asn

Arg

Asn

395

Glu

Arg

Pro

Arg

Ala

475

l.eu

Ser

val

val

GIn
555

ASD

val

Asp

Lys

Leu

380

Lys

Ala

Thr

Glu

Arg

Thr

Glu

Gly

val

Ala

540

Thr
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l.eu

Asn

Lys

Trp

Asp

Gin

val

Ile

Glu

445

Iie

Gln

Thr

Gly

Ala

525

Lys

Arg

Tyr

Gly

His

350

Thr

Tyr

Arg

ASD

val

430

Glu

Phe

Leu

Thr

Ala

510

Asp

Gly

Ser

Pro

Leu

335

Asp

Pro

Gly

Arg

teu

415

Phe

val

Glu

Asp

Ser

495

Gly

Glu

Gly

Ser

val

320

Gly

Tyr

Asp

Lys

Ile

400

Met

Asp

Glu

Pro

Ile

480

Glu

Thr

LYS

Asp

Met
560



Ala

ASp

Glu

Pro

Ser

ser

Gly

Ser

Thr

610

Thr

Phe

<210> 25
<211> 690

<212>
<213>

<400> 25

1

Pro

Leu

Ala

val

65

Gly

Phe

Arg

Gly

Pro

Arg

Thr

50

Ser

Lys

val

Gly

Leu
130

Gly

Glu

Phe

595

Lys

Glu

Ile

PRT
Allium cepa

Ser

Leu

35

Phe

Asp

ASD

Leu

LYS

Leu

val

Asn

580

Ala

ASp

Ala

Arg

ASp

20

Leu

Leu

Pro

Ala

LYS

Glu

565

Tyr

Gin

Ile

Ser

Pro
645

Met Ser Ser Asp Asp
5

Glu

ser

Ser

val

Gly

85

Pro

Ala

Asp

026172-005010pC - Sequence Listing_1.TXT

Lys Glu val Tyr Gly Ser Ala val Pro val Leu

ser

Ala

Tyr

val

630

Tyr

Leu

rphe

Ile

Asn

Thr

70

val

val

Gly

Ser

Ala

Gly

Gly

Arg

Pro

Glu

His

Pro

L.eu

55

Phe

Ser

Ala

val

Pro
135

Arg

Ala

Phe

ser

ASD

Leu

40

Glu

ASD

ASp

va'l

Ser

120

Leu

Ile

585

Thr

Ala

Ser

Ile

Pro

Gin

25

Ala

Ser

val

Lys

ASp

ASp

Gly

570

Leu

Cys

Arg

Leu

Pro
650

Pro

10

Pro

L.eu

Pro

Asnh

Thr

90

Ala

Lys

Pro

Ile
val

cys

Ser
Pro
Met
Pro
Pro
75

Ser
Asn

Thr

Tyr

ASp

Arg

Phe

620

Ala

Gln

ser

Pro

Phe

Ser

60

Ala

Gly

Ser

Ser

Pro
140
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His

Ser

605

Phe

Trp

LysS

Tyr

Ley

Leu

45

ASD

val

val

val

ser

590

Arg

Phe

Gin

ser

Leu

Arg

30

Leu

Ser

val

Asp

va'l

110

val

Thr

575

Ile

ASD

Asn

Met

Pro

15

Ser

Phe

Gly

Arg

Ser

95

val

ASp

Asn

val

Tyr

Ash

Lys
640

Ile

Trp

Leu

Leu

Arg

80

Gly

His

Ser

GlIn



Met

145

Trp

Phe

Trp

Leu

Gly

Gly

Asp

Pro

Pro

Ile

305

Thr

val

Thr

Pro

Arg

385

Trp

Leu

Met

Phe

Gly

Ala
210

ser

Ala

Gln

Thr

290

Gly

Lys

Glu

Ala

ser

370

His

val

Ser

AsSh

TYr

His

1585

Met

Ala

Thr

Ser

Leu

275

Thr

Ser

ASD

Arg

ASp

3535

pro

Asp

Pro

Trp

Asp

Gln

180

Ala

val

Thr

Asn

ASp

260

val

Ala

LYS

rhe

val

340

ser

Ala

Tyr

ASD

Gln

Pro

165

Tyr

val

Pro

Ile

Glu

245

Thr

Pro

Trp

ASD

Ile

325

Gly

ser

val

Tyr
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Arg Thr Gly Phe His Phe Gin Pro va

150

Asn

AShi

Ser

Asp

Leu

230

Ser

Leu

Pro

Tyr

ser

310

AsSn

MetT

Lys

Ala
390

Ala

Gly

Pro

Arg

Gin

215

Pro

val

Leu

Pro

Glu

295

Ser

Tyr

Trp

Ala

His

375

Tle

Ser

Pro

Glu

200

irp

Asp

Gln

Leu

Gly

Pro

His

Lys

Glu

Asn

360

val

Gly

val

Leu

Gly

Leu

Tyr

Gly

va'l

Ser

Ser

Leu

Cys

345

His

Leu

Thr

Asp

Tyr

170

Ala

val

Asp

GlIn

Gln

250

Trp

Gly

ASp

Gly

Ile

330

va'l

Gly

LyS

Tyr

val
410

155

Tyr

val

Ile

Ile

235

Asn

Lys

Asp

Asp

Ile

315

Pro

Asp

Leu

Ala

Asp

395

Gly

Lys

Trp

Trp

Ash

220

val

Leu

LyS

Lys

Thr

300

Ala

Gly

Phe

Asp

Ser

380

Pro

Ile
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Gly

Gly

Thr

205

Gly

Met

Ala

Ser

Trp

Ile

Ile

Tyr

Pro

365

Met

Ala

Gly

Trp

Asn

190

His

val

Leu

va'l

Glu

270

Phe

Arg

val

Leu

Pro

350

ser

ASp

Gln

Leu

LYsS

TYF

175

Ile

Leu

Trp

Tyr

Pro

Asn

160

His

Ala

Pro

Thr

Thr

240

Ala

255

Ala

Arg

Ile

Tyr

His

335

val

Ala

ASp

Asn

Arg

Asn

Asp

val

ser

320

Ala

Arg

Asp

Thr

400

Tyr



ASp

Lys

Ala

val

465

val

Thr

Gin

Ala

Ala

545

Asnh

Ser

Pro

Ser

625

Arg

Phe

Trp

Trp

Arg

Giu

val

Leu

val

530

Ala

Glin

Met

S5er

val

610

Ile

val

Asn

His

Gly
Arg
Ie
Leu
Ile
Asp
515
Lys
Glu
Asp

ASp

val
Tyr
AsSn

Met
675

Lys

Ile

Ala

Asp

Glu

Ala

500

Ile

Glu

Arg

Leu

Gly

Ala

Asp

Glu

Pro

Ala

660

Ser

Phe

Leu

Lys

val

ser

485

Gly

Glu

Ala

Gly

Thr

565

Gly

Ser

Gly

Ser

Thr

645

Thr

Thr

026172-005010PC - Sequence Listing 1.TXT
Tyr Ala Ser Lys Thr Phe Tyr

Trp

Gly

Lys

Leu

S5er

Ala

ASp

val

550

Glu

Ley

ASp

Glu

Phe

630

Glu

Gly

Ala

Ser

455

Thr

Arg

Thr

Glu

val

535

Leu

GIn

Asn

Ile

Ser

615

Ala

Ala

Ala

Ile

Trp

440

Ala

Gly

Thr

Phe

Phe

520

ser

Gly

Thr

Thr

val

600

Phe

Gin

Ile

Lys

Asn
680

425

Ile

Ser

Ser

Arg

Lys

Tyr

Pro

Ala

His

585

Lys

Ala

Gly

Tyr

val

665

Glu

Gly

Leu

Asn

Pro

490

Leu

Ile

Asn

Phe

Thr

570

Phe

Arg

Ley

Gly

AsSn

650

Thr

Ite

Glu

G1In

Leu

475

Arg

ASD

Ser

Cys

Tyr

Cys

Ile

Arg

Ala

Tyr

Thr

Gly

460

Ile

Asp

val

Ser

Ser

>40

Leu

Phe

Gin

val

Ile

620

Ala

Ala

Gln

Asp
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Asp His Ala Lys

Thr

Phe

Gly

Glu

525

ser

Leu

Tyr

Asp

Ser

Arg

Ser

Pro
685

430

Ser

Pro

Trp

ser

Ser

val

val

Glu

590

His

val

Ala

val

Leu

670

Ala

Glu

Arg

Pro

Leu

Gly

Leu

Ser

575

LYS

Ser

AsSp

Thr

Phe

655

Lys

Thr

Thr

Thr

val

480

Ile

Ala

Glu

Gly

ala

560

Arg

Arg

val

Ser
640
val

val

ser



val

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

Met
650

<220>

<221>
<222>
<223>

<400>
Leu Phe Tyr Gln Tyr Asn
5

1

Trp
Leu
Gly
Gly
65

Asp
Pro
Ai"g
Lelu
Ser
145
ASD

Ala

val

Gly

Thr

ser

50

Leu

Thr

val

ASD

Ile

130

Arg

Lys

Asn

Lys

26
501
PRT
Beta vuligaris

His

Met

35

Ala

ASp

sSer

Met

Pro

115

Gly

ASp

Leu

Gly

His
185

MOD_RES
(382)..(382)
Any amino acid

26

Ser

20

Glu

Thr

Pro

Asp

Phe

100

Thr

Ser

Phe

Ser

Thr

Pro

Ile

Lys

Pro

85

Pro

Thr

Lys

val

Leu

026172-00501.0PC - Sequence Listing.l.TXT

Ser

Glu

Leu

Tyr

70

Asn

Thr

Ala

Arg

His

150

Met

Met

Lys

Pro

LYysS

Met

Pro

55

Glu

Leu

Pro

Trp

Trp

Gly

Asn

Asn

Asp

Ala

40

Gly

Glin

Lys

Gln

Arg

120

Gln

val

Glu

val

Ser
200

Gly

L.eu

25

Ala

Asn

val

Glu

Asn

105

L.eu

Arg

Gin

Cys

val

10

val

ASN

Lys

Gln

Trp

90

Gln

Pro

Gly

Ala

Pro

170

Thr

ASpP

Ile

Asn

Ile

Pro

val

75

Phe

Ile

AsSp

Leu

Asp

Ser

Ile

Trp

Trp

Asn

Ala

60

l.eu

Leu

Asn

Gly

Ser

140

His

Phe

Ile

Thr

page 25

Gly

val

Gly

45

Ile

Ala

Ala

Ala

val

125

Leu

Pro

Phe

Ile

Lys

Pro

Pro

30

ser

Leu

TYr

Pro

Thr

110

Trp

Leu

Leu

Pro

Gly

His

Pro

15

Gln

Trp

Phe

Pro

Gin

95

Ser

Arg

Phe

Tyr

val

175

Ser

Asp

val

Pro

Ser

Thr

Asn

pPhe

Leu

Arg

Ser

160

Tyr

His

ITe



Tyr

Ile

225

Tyr

Leu

Leu

Ser

Trp

Glu

385

LYS

Pro

Ile

Glu

Pro
465

Thr

210

Gly

Ala

Gly

Trp

Gly

GIn

Ile

Phe

Thr

Gly

Glu

Phe

Thr

Arg

Ser

450

Thr

Ile

Tyr

Ser

Trp

Ser

275

Lys

Lys

Glu

Lys

ser

355

Leu

Tyr

val

AsSn

Glu

435

Phe

ey

Gly

Met

Lys

Ala

260

Gly

Glin

Pro

val

I'le

340

Pro

Gly

Thr

val

Gly

Ala

Asp

Asn

Thr

245

Asn

ITe

Leu

val

Ser

325

Lys

Gin

Pro

Ala

Leu

405

Lys

Leu

Ala

026172-005010PC - Sequence Listing.l.TXT
Tyr Asn Ile Lys Lys Asp Ala

ASD

230

Phe

Glu

His

Ile

Asn

310

Gly

Asp

Leu

Phe

va’l

390

Met

Thr

Ser

LYS

Ash
470

215

Ser

phe

ser

Thr

Gln

295

Ile

Ile

Leu

Leu

Gly

Phe

Cys

Thr

Leu

Ser

Asp

ser

Ile

280

Trp

Tyr

Thr

Lys

Cys

360

Leu

Phe

Ser

Tyr

LYS

Leu

Asp

ser

265

Pro

Pro

Arg

Ala

Asn

345

Ser

Leu

Arg

AsSp

Gly

val

Asn

Ala

Arg

Ala

250

val

Arg

Lys

Ala

330

val

LYyS

Thr

Tle

GIn

410

Thr

Leu

val

His

Tyr
235
Lys
Glu
Lys
Ala
val
315
Glin
Gliu
Lys
Leu
phe
395
ser
rhe
Ile

Ile

Leu
475

220

ASp

Lys

AsSp

Ile

Asn

300

Leu

Ala

Lys

Gly

Ala

380

Lys

Arg

val

Asp

Thr

460

Tyr

Page 26

Tyr Thr Pro Asp

Tyr

GTu

AsSp

Lys

Asp

Phe

Ala

365

Ser

Ala

Ser

Asp

His

445

Ala

val

Gly

Arg

ile

270

Leu

Glu

Gly

va'l

350

Ser

Xaa

Tyr

Ser

val

430

ser

Arg

Phe

Lys

ITe

255

Lys

Asp

LysS

Gly

Glu

335

Ala

val

Gly

ASp

Leu

415

Ash

val

val

Asn

Tyr

240

Leu

Lys

Lys

lL.eu

Ser

320

Ile

sSer

Lys

Leu

Asn

400

Asn

Pro

val

Tyr



485

Lys Ala Asn ITe Ala
500

<210> 27
<211> 518
<212> PRT

026172-005010PC - Seguence Listing. l.TXT
Gly Thr Ser Asn val Glu Ile Thr Gly Leu Thr Ala Trp Ser Met Lys

<213> Bifidobacterium breve

<400> 27

met Thr Asp Phe Thr Pro Glu

1 5

His Ala Ala Glu Leu
20

Ala Lys Arg Asn Asn
35

Gly Gly Trp Ile Asn
50

Trp His val Phe Tyr
65

Met His Trp Gly His
85

Glu Pro Ile mMet Phe
100

rhe ser Gly Ser Ala

Tyr Thr Gly His Arg
130

Trp GIn val GIn Met
Ala Thr Lys GIn Gly
His His Tyr Arg Asp
Met Thr Phe Gly val

195

Phe Ser Ser Lys Asp
210

Alta

Arg

Asp

Gln

70

val

Ala

va'l

Trp

Thr

150

Met

Pro

Ser

Met

Lys

Trp

Pro

25

Leu

Ser

Pro

1le

Ala

Ile

Lys

Ser

val
215

Thr

Ala

Tyr

40

ASN

His

Ser

Ser

Asp

Asn

Leu

Ile

val

Glu

200

Arg

Pro

Glu

25

Pro

Gly

Pro

Thr

Leu

105

Asp

Gly

Pro

ASp

Asp

Trp

490

val
10

Ala
Lys
Leu
Tyr
ASD
a0

Glu

ASh

AsSp
Cys
170

Lys

LyS

Leu

Gly

Tyr

Cys

Gly

75

Met

GIn

Gly

ASD

Asn

155

Pro

Thr

Arg

Thr

val

His

Phe

60

Thr

Leu

GHu

Asp

Asn

140

Asp

Thr

Gly

Gly

Glu Tyr Glu

220

Page 27

Pro

Ala

Ile

45

Tyr

Gln

Ash

Lys

Leu

125

Thr

Glu

ASp

Asp

Gln

205

Arg

Ile

Glu

30

Ala

LysS

Trp

Trp

Arg

Gly

Leu

Lys

Thr

190

Met

va'l

495

Arg

15

Met

ser

Gly

Gly

Lys

95

Gly

Phe

Gly

Thr

va'l

175

Trp

Trp

l.eu

ASp

Ala

Asn

Arg

Pro

80

Arg

val

TYTr

ASp

sSer

160

Asp

Tyr

Leu

Phe



GIn

225

Pro

Ala

Ala

Glu

Gin

305

Pro

Leu

Thr

His

385

Thr

Tyr

Arg

Thr

His

Ile

Met

Gly

Thr

290

Ser

Phe

Thr

Ala

Gly

Ala

Ala

Thr

Gin

Arg

Ser

Pro

LYS

Gly

Tyr

275

Glu

rhe

val

Leu

Pro

355

Ser

Glu

ASp

Tyr

Ala

435

Ala

Gly

Tyr

Asp

ASp

Ser

260

Met

Phe

Asn

Gin

Pro

340

val

Ile

Ala

Arg

val

420

Met

Glu

Ser

Ser

Pro

245

LYS

Ile

Arg

val

Pro

325

Arg

Ala

Thr

val

Ala

405

Ala

Ala

Leu

val

Tyr
485

026172-005010PC - Seguence Listing_1.TXT

Asp val Phe Met Leu Glu Cys Pro Asp Phe Phe

230

Asp

Pro

Gly

Leu

310

Ile

Glu

Glu

Leu

Glu

390

Gly

Tyr

Asn

Ala

Glu

470

Ala

Gly

ser

Thr

Pro

Ile

Met

ASp

375

Ile

Leu

ASp

Gly

Ser

455

val

Ser

Asn

Gly

Trp

280

Asp

Arg

Met

Thr

Glu

360

Met

Glu

Lys

ASp

Asp

Gly

Tyr

Glu

Glu

Phe

265

Glu

cys

Gln

Glu

Leu

345

Gly

ASD

Met

Ile

Gin

425

His

Lys

val

Gly

Pro

Gly

Ile

ASD

Asp

Leu

Gly

Thr

Mis

410

Ile

Gly

Leu

Asn

Pro
490

235

Trp

Asn

Gly

His

val

315

ASp

Asp

Arg

Glu

Ile

395

Ala

Gly

Tyr

ASp

Gly

Arg

val

Arg

Gly

Asn

300

Tyr

Gly

ASD

Glu

Gln

380

Asp

Thr

Arg

Arg

Leu

460

Gly

Ala

Page 28

Ile

ASH

Glu

285

Tyr

Gly

Trp

Gly

365

val

Leu

Glu

val

ala

445

Arg

His

Ile

Gly

val

270

Phe

Tyr

Trp

Cys

Asp

350

Thr

Ile

Ala

ASp

val

430

Ala

val

Gin

LyS

Phe
255
ASN
Lys
Ala
Met
Gly

val

Leu

Ala

Gly

val

Pro

Phe

val

Leu
495

240

Ser

ASh

Pro

Pro

Ser

320

GIn

val

ASp

Asp

Ser

400

Ala

Asp

Leu

val

Leu

480

val



Ala Glu pPhe Gly Asn

500

Lys Ser Ile Gly Leu

515

<210> 28

<211> 532
<212> PRT
<213> saccharomyces

<400> 28

Met Leu Leu Glin Ala
1 5

Ile Ser

Phe Thr

Asp Glu
50

Asp Thr
65

Asp Leu
Asn Asp
Thr ser
Ala Ite

130

Tyr Ser
145
val Leu

Tyr Glu

Tyr Lys

Ala

Pro

35

Lys

val

Thr

Ser

Trp

Ley

Ala

Pro

Ile
195

ser
20

Ash
Asp
Trp
Asnh
Gly
160
Phe
Thr
Asp
Ala
Ser

180

Glu

MeT

Lys

Ala

Gly

Trp

85

Ala

Phe

Tyr

Gly

Asn

165

Gln

Ile

026172-005010PC - Sequence Listing. l.TXT

Leu Lys val GTu Ser Leu Lys bLeu His His Met
505 510

Glu

cerevisiae

Phe Leu Phe

Thr

Gly

LYyS

Thr

70

Glu

Phe

Asn

Asn

LyS

Tyr

Asn

Trp

TP

55

Pro

Asp

Ser

ASp

Thr

135

Tyr

Thr

Trp

Ser

Glu

Met

40

His

L.eu

Glin

Gly

Thr

120

Pro

Thr

GIn

Ile

Ser
200

Leu

Thr

25

Asn

Leu

Phe

Pro

Ser

105

Ile

Glu

Phe

Phe

Met

185

ASp

Leu

10

Ser

ASD

Tyr

Trp

Ile

90

Met

Asp

sSer

Thr

Arg

Thr

Asp

Ala

Asp

Pro

Phe

Gly

75

Ala

val

Pro

Glu

Glu

155

ASp

Ala

Leu

Gly

Arg

Asn

Gin

60

His

Tle

val

Arg

Glu

140

Tyr

Pro

Ala

Lys

Page 29

Phe

Pro

Gly

45

Tyr

Ala

Ala

Asp

GIn

i25

GIn

Gln

Lys

LYS

Ser
205

Ala

L.eu

30

Leu

AsSn

Thr

Pro

Tyr

110

Arg

Tyr

Lys

val

Ser

190

Trp

Ala

15

val

Trp

Pro

Ser

Lys

AsSnh

Cys

Ile

AsSn

Phe

175

Gin

Lys

Lys

Tyr

AsSn

ASp

80

Arg

Asn

val

Ser

Pro

160

Trp

Asp

Leu



Glu

Pro

225

Trp

Phe

Phe

Leu

Ile

305

Pro

Glu

Pro

Asn

Ser

385

GIn

Gly

Ala

Lys

Phe
465

Ser

210

Gly

val

Asn

ASp

Gin

290

Ala

Trp

Tyr

Ile

Thr

370

Thr

Thr

Leu

Ser

Glu

450

Lys

Ala

Leu

Met

Gln

Asn

275

Thr

Trp

Arg

Glin

Ley

355

Thr

Gly

I'le

Glu

Ser

435

Asn

Ser

Phe

Ile

Phe

Tyr

260

Gln

Phe

Ala

ser

Ala

340

Asn

Leu

Thr

Ser

ASD

phe

Pro

Glu

Ala

Glu

ITe

245

phe

Ser

phe

Ser

Ser

325

Asn

Ile

Thr

Leu

Lys

Pro

Phe

TVYr

Asn
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Asn Glu Gly Phe Leu Gly Tyr

val

230

Ser

val

Arg

Asn

Asn

310

Met

Pro

Ser

Lys

Glu

390

ser

Glu

L.ey

Phe

Asp

215

Pro

Gly

val

Thr

295

Trp

Ser

Glu

Ash

Ala

375

pPhe

val

Glu

Asp

Thr

455

Leu

Thr

Asn

Ser

val

280

ASp

Glu

Leu

Thr

Ala

360

Asnh

Glu

Phe

Tyr

Ser

Glu

Pro

rhe

265

ASD

Pro

Tyr

val

Glu

345

Gly

ser

Leu

Ala

Leu

425

Gly

Arg

TYr

Glin

Phe

Thr

Ser

Arg

330

Leu

Pro

TyT

val

ASD

410

Arg

Asnh

Met

Tyr

ASp

235

Ala

Gly

Gly

Tyr

Ala

315

Lys

Ile

Trp

AsSn

Tyr

395

Leu

Met

Ser

Ser

Lys
475

220

Pro

PYro

Thr

Lys

Gly

300

rhe

Phe

Asn

Ser

val

380

Ala

Ser

Gly

Lys

val

460

val
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GIn Tyr Glu Cys

Ser

Ala

His

Asp

Ser

val

Ser

Leu

Arg

365

ASD

val

Leu

Phe

val

445

Asn

Tyr

Lys

Gly

Phe

270

Tyr

Ala

Pro

Leu

LYys

350

Phe

teu

Asn

Trp

Glu

430

Lys

Asn

Gly

Ser
Gly
2

Glu
Tyr
Leu
Thr
Asn
335
Ala
Ala
Ser
Thr
Phe
415
val
Phe

Gin

Leu

TYFr

240

Ser

Ala

Ala

Gly

Asn

320

Thr

Glu

Thr

Asn

Thr

400

iys

Ser

val

Pro

Leu
480



Asp GIn Asn

Thr Asn Thr

Met Thr Thr
515

Arg Glu val
530

<210> 29
<211> 512
<212> PRT

Ile

Tyr

Gly

Lys

<213> Zymomonas

<400> 29
Met Glu Ser
1

Lys Lys Ala

His val Thr
35

Phe Phe Lys
50

Pro val Trp
65

val His Trp
Asp Arg Asp

Leu Thr Leu
115

Asp Ala Ile
130

His Phe G1n
145

val Ala His

Phe Met val

Pro

Gly

20

Pro

Gly

Gly

Glu

Gly

100

Ile

Arg

Lys

Phe

val
180

026172-005010PC - Sequence Listing_1.TXT
Leu Glu Leu Tyr Phe Asn Asp Gly Asp va

485

490

val
495

Ser

Phe Met Thr Thr Gly Asn Ala Leu Gly Ser val Asn

510

val Asp Asn Leu Phe Tyr Ile Asp Lys Phe GlIn val

mobilis
ser Tyr
5 .

LYS Arg
Leu Thr
Glu Tyr
Pro Met

70
Thr Leu
85
Cys Phe
Tyr Thr
Glu val
Glu Gly
Arg Asp
165

Gly Tyr

Lys

Leu

Gly

His

55

His

Pro

Ser

Gly

GlIn

135

Ile

Pro

Arg

520

Asn

Leu

Trp

40

Leu

Trp

val

Gly

His

120

Cys

val

Arg

Thr

Leu

Ser

25

Met

Phe

Gly

Ala

Cys

105

Ile

Met

leu

val

Asp

Ile

10

ser

ASh

Tyr

His

lLeu

90

Ala

val

Ala

Glu

Trp
170

Lys

Glu

Asp

Gln

Ala

75

Ala

val

Leu

Thr

Lys

Ala

Trp

Pro

Tyr

60

Lys

Pro

ASp

Ser

Ser

140

Ala

Glu

Asp Glu Lys
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525

Glu

Tyr

Asn

45

Tyr

Ser

Gly

Asn

Asn

125

Ile

Pro

Asn

His

Asp

Pro

30

Gly

Pro

Arg

Asp

Asn

110

Asp

Asp

Met

Asp

GIn
190

Ala

15

Gly

teu

Phe

ASp

Leu

95

Gly

Ser

Gly

Pro

His

175

Gly

Glin

Phe

Tle

Ala

Leu

80

Phe

vai

Pro

Gin
160

Trp
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Gly #is val Ala Leu Tyr Arg Ser Glu Asn Leu Lys Asp Trp Ile Phe
195 200 205

val Lys Thr Leu Leu Gly Asp Asn Ser Gln Leu Pro Leu Gly Lys Arg
210 215 220

Ala Phe Met Trp Glu Cys Pro Asp Phe Phe Ser Leu Gly Asn Arg ser
225 230 235 240

val Leu Met Phe Ser Pro GIn Gly Leu Lys Ala Ser Gly Tyr Lys Asn
245 250 255

Arg Asn Leu Phe GIn Asn Gly Tyr Ile teu Gly Lys Trp Gln Ala Pro
260 265 270

Gln Phe Thr Pro Glu Thr Ser Phe GIn Glu Leu Asp Tyr Gly His Asp
275 280 285

phe Tyr Ala Ala GlIn Arg Phe Glu Ala Lys Asp Gly Arg Gin Ile Leu
290 295 360

Ile Ala Trp Phe Asp Met Trp Glu Asn GlIn Lys Pro Ser Gln Arg Asp
305 310 315 320

Gly Trp Ala Gly Cys Met Thr Leu Pro Arg Lys Leu Asp Leu Ile Asp
325 330 335

asn Lys ITe val Met Thr Pro val Arg Glu Met Glu Ile Leu Arg Gin
340 345 350

ser Glu Lys Ile Glu Ser val val Thr Leu Ser Asp Ala Glu His Pro
355 360 365

phe Thr Met Asp Ser Pro Leu GIn Glu ITe Glu Leu Ile Phe Asp Leu
370 375 380

Glu Lys Ser Ser Ala Tyr GIn Ala Gly Leu Ala Leu Arg Cys Asn Gly
385 390 395 400

Lys Gly GIn Glu Thr Leu Leu Tyr Ile Asp Arg Ser Gln Asn Arg Ile
405 410 415

I1e Leu Asp Arg Asn Arg ser Gly Gln Asn val Lys Gly Ile Arg Ser
420 425 430

Cys Pro Leu Pro Asn Thr Ser Lys val Arg Leu His Ile Phe Leu ASp
435 440 445

Arg Ser Ser Ile Glu Ile Phe val Gly Asp Asp Gln Thr Gin Gly Leu
450 455 460
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465
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470

Arg Leu Phe Ala Ile Glu Gly Tyr Ala val Phe

485

490

Trp Thr Leu GTn Asp Ala Asn Leu Ala Ala phe
500

<210> 30
<211> 987
<212> DNA
<213>

<400> 30
tgttgaagaa

ctaagcgaaa
tggacccgaa
aggtccgaac
gcagttttge
aaggcgttag
tgcaccttta
ttgcttttge
taaagcaaca
ctaatgtgct
tctaatcttg
gccaatcgaa
gattagtacg
tcgtggcaaa
agctccatag
aagtggcaaa
ctttaaagag
<210> 31

<211> 1412
<212> DNA

<213>

<220>
<223>

tgagccggeyg
gcaagttgta
ceegggtyat
tetrcgatet
cccgcaaaag
ctatggtaat
gtgcaaacad
aagaacgtca
taaaaatata
aatgtgctaa
cctgaaaggg
ctcggageta
gtgtaggggt
ctaagaatac
tcaagaggyga
ggaggtgaaa
tgcgtaatag

polynucleotide

<400> 31

Cchliorella Tuteoviridis

acttatagga
acaatagcga
ctaaccatga
ttaaaaatcyg
ggtaaccttt
accgtgggaa
tgtaaagaaa
gcactcacca
ttttataget
tcaaatgaaa
caagctgcac
gctggttcic
aaagcactgt
tacgcttgta
aacageecag
gtgcagaaac

ctcactg

Artificial Sequence

505

agtggctrtgg
tatacctctt
ccaggatgaa
tgagatgagt
tgtaattact
gtttcaatac
gcgttttgaa
atacactttc
ttaatcataa
agtgttctta
atrtttttt
cccgaaatgt
ttcggtgegg
taccatggat
atcaccagrtt

aaccaggagg

Tyr ser Ile Ser Ser Arg Ile prhe Pro Asp Lys Asp Ser Leu Lys Gly
475

480

Asp Ser Phe Lys Arg

495

Ser Ser Asp Ala Cys
510

ttaaggatac
tgtaggtcag
gcttgggraa
tatggttagg
gactcataac
ctrctrtgeat
accccttaac
cgtetrtttc
aacratgtta
aaagtgagtt
gaatgtgcaa
gttgaggcgc
gctgtgaaaa
cagtgagact
aaggcccceaa

tttgcccaga

pescription of Artificial sequence: Synthetic

tttccgaagce
tcacttctta
caccaagtga
ggtaaatctg
ggtgaagect
attttttatt
gactaatttt
tittattaat
gcacrtcgtg
gaaggtagag
caatggaaat
agcgattcat
cggtaccaaa
atgggggata
aatgacagct

agcagccatc

gaattcgagt ttaggtccag cgtccgtggg gggggacggg ctgggagett gggecgggaa

gggcaagacg atgcagtcce tctggggagt cacagccgac tgtgtgtgtt geactgtgeg
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
987

60
120



gcccgeagea
ccacggtecc
ttcagatctg
cctgeoccaac
ggatatctcg
gcatgtatgce
ccgtatecac
tgtgtagcct
cctgggotag
acgaaacaac
atgtgggcegc
ccteteegec
gtttgggtcc
cggatccctt
ctggtaccag
aagtcrgggc
cgttcaagtc
gacccactec
ggtaggtcca
tgctgteget
catatgcctg
gtcagcgeca
<210>
<211>
<212>
<213>

<220>
<223>

32
1627
DNA
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ctcacacgca
tctcatcagg
tccatccaga
cgaaaacatt
tgaggaacat
taggggteag
gactcaccag
ctggactcca
aggatatgag
atctacaccyg
atgggeccga
cagatgccga
tttccttttc
ttgcteccte
ggttggaggg
caccaccctc
ctgatccagg
agcacagcetyg
gggatctitg
gtacaggcge
ccgteectec

tcgtgtgcega

polynucieotide

<400> 32
gaattcgecc

cttcgtatyg
cgttgtggta
cagttggaga
ccatacagtg

tgatccaaaa

ttgagtttag
cagggactcc
cactgacgceg
cagtaacagc
gcgeacacge

gtcactcaga

aaatgcctgg
ctcaccttgce
gaggggagcea
attgtttyag
cactgggaca
cgcaggaagy
gaccagettc
ggtatgcgtg
- tcagcecaact
tgtccteccat
atcacagcca
gcggatcgtg
gtctcggatg
cgtcaccatc
tattaccgeg
cgcegeicty
cgtgtetecgg
ctggttgacc
ccatgeacac
cggtgtggay
cacccaccgce

taatggatcc

artificial Sequence

gtccagegtc
tacttgccaa
ggtctaacat
tctrtgtgtt
agctgtacct

ctctcageay

ccgacaggea
tcattgacat
ggctecccac
g99999dggy
ctgtggaaca
gggccttice
ttgatcgget
caccgcaaag
tggggctcag
gctgacacac
atgrcgctge
ggcgetgaat
cgcgtctega
ctgegegeyg
tcaggccatt
tctgatcact
gacaaggtgt
ccgeectcge
aggaccccgt
cctgggeecce

gacctggocc

ag

€gtggggggg
gtaatcagtt

actgggaagce
ctatcttcag
gatgtggctc

ctagacttga

ggcectgtec
aacggaatgce
cgacgctgtc
ggggggcaga
cagtgagtgce
cagtcteccca
teccgetoecy
gccagecgat
agtgcacact
cacagcetteg
tgccataatg

agattcctgt

aacaggctgc

gcaagttgct
cccagececgy
ccacattcgt
gcttgagttt
aactccctac
ttgtgggggr
gcgggagetc
ccrttgeaga

pescription of Artificial Sequence: Synthetic

gegtgagact
gacaatgcca
atgaattgec
gaacacattt
tattcccaca

tcgecatettt
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agtgcaacat
gtaccgctct
aaacttgctt
ttgcatggeg
agtatgcaga
tgccactgea
tggacaccag
cgtgcecgatt
ggggcacgat
ctccacctga
tgatccagac
ttcgatcact
gtcgggettt
tgaccctgyg
attcaattca
gcatacacta
gaatctcaag
catgtctgct
cceceggtgea

aactccteoce

ggaaggcgaa

cccceetgac
cttcaatgct
gacatggact
ggcagegeac
tgtttcaact

ggccatgaag

180
240
300
360
420
480
540
600
660
720
780
840
900
60
1020
1080
1140
1200
1260
1320
1380
1412

60
120
180
240
300
360



atgcttgege
ttctetggat
gcacctgacg
gcatctacgg
aacgtacaat
ctgtagcccc
tcctaatgac
ggctttgget
ccgaacttig
acttggaact
tgcttgageg
ctggacctcy
acatgagcaa
g9g9999gtgc
aggactcggce
caatattica
gaaagacggt
cccgecttga
atcgtgagtyg
ctgecegegt
cceeaceccee
gtccacc
<210> 33
<211> 570
<212> DNA
<213>

<400> 33
gaattcectyg

gctgggtgag
gggagcecgge
gctgcagacce
ctgatgcatc
cactcgegec
cececgteeey
cagccgtgaa

caccggceggt
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aactctagga
gggactgaga
catgctttga
gtagatggee
ggacagaaat
gctccaagac
thgcccatc
tgcagetget
tgcccttgag
gataccattc
gggcacagcg
gtctctgaaa
tcgggggaga
tgtttgtcec
cgcccacaga
cctggtgttc
gagagcttgg
aactcactgt
aaagggactg
cgcgaacgtt

tcgctcecccec

caggaagaag
cttggccygy
atcgacaacc
agcggectgt
accacacgtt
ctcttectceg
ccagttgecec
cttcacacta

cgttgetygcy

atgggacgag
tgattctgaa
ggctgetaty
ataaccacgc
caatccceatt
aaagceagec
atttcctcca
cgegetgycea
caggccacaa
ttaccaagca
ccgegactga
gatgtgtacg
cacggtggec
gggacgeece
ggaataaccg
agtgcacgga
cgttggtgga
aactcecctcc
ccatgtgtcg
cectgeaaac

cttcaatcac

Chlarella protothecoides

geecggeagea
tcgcagtegt
ttggcactgc
cagcatgctg
tggaaggtcc
tccecgtggec
tggeceegece
ccgetcetety

gagcctcage

aaaagagcect
gaaatgctgc
gctgggatgt
gergectate
gcgagectag
aatgccagaa
aattaactat
cttttgtagy
gggcacaaga
aggcacagca
teetgegage
atgggatcaa
Ctaaaggtgt
cegeteceey
ggegrggcetc
cacgtaaaga
cegggeagea
tctteccect
ggtcgttgac
geegegeage

accgcagtge

gctggtactt
cgatgcegyc
tcacctiggt
caggcatctg
ccaagcccct
tgatgagggt
gggeecaatc
tgaccttcag

tgatctcgec

gctectgatey
tcgacttatt
gctgtatttg
atgcggtgag
cgtgcageca
cccacataga
aatgccttga
cagcacaggy
ctacaccatg
cagectygcac
tgtggggagt
gtcattcaag
tcatctgatt
acceceggaga
ggcectgege
actagataca
tcagaaactc
cgcagcatct
cacggtcgge
cgteccetttt

ggacatgtcyg

gtccttecace
atcgcceage
caccggcatg
tgttttgtag
tcaacagtct
acgcaggtac
tgttcattge
cacagcagga

tgcgagacce
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gatatttcca
tggaagaaca
tcagcattga
ttgtgtggaa
tgcgcteect
gagggtatct
ttgtggagtt
tatgccageg
cagctagtat
cgactcactt
tccgactgtt
tatgetettce
caagtgtagt
agggccccag
cteectottt
atggccgagg
ctcttcecccg
gtctatcgtt
tcgggcgetyg
tctgccgecg

attccggeaa

tcettgateg
acgctgtgceg
gggtcatggce
tagatacttt
cgacatatga
cgcagetgeg
cgctecctgy
atcgcecattt

cacagtttga

420
480
540
600
660
720
780
840
900
.960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1627

60
120
180
240
300
360
420
480
540
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atttgcggtc cccacacaac ctectgacgec

<210> 34

<211> 568

<212> DNA

<213> chloreila protothecoides

<220>

<221> modified_base

<222> (133)..(133)

<223> a, ¢, t, g, unknown or other

<400> 34

gaattcccte aggaagaagg ccggcagcag ctggtacttg
ctgggtgage ttcgcaggat cgcagtcgtc gatgecggea
ggagccggea tchacaacct tggcactgot ccccttggte
ctgcagecoca geggectgtc agcatgetge aggeatctgt
tgatgcatca acacacgttt ggaagctcce caageccctt
actcgegoce teticctege ccecgtggect gatgagggta
cccgteccge cagttgeoct ggoccggecg ggeccaatct
agccgtgaac tcacattacc getctctgtg accttcagea

ccggeggtcg ttgetgegga goctcagetg atctogectg

ttgcggtecce cacacaacct ctgacgcc

<210> 35

<211> 50

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic

primer

<400> 35

tgacctaggt gattaattaa ctcgaggcag cagcagetcg gatagtatcg

<210> 36

<211> 45

<212> DNA

<213> Artificial Seguence

<220>

<223> Description of Artificial Seguence: Synthetic

primer

<400> 36

ctacgagctc aagctttcca tttgtgttcce catcccacta cttec

<210> 37

<211> 32

<212> DNA

<213> Artificial Seguence
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tccttecacct
tcgcccagea
accggeatgg
gtattgtagt
caacagictc
cgcaggtacc
gttcattgec
cagcaggaat

cgagacceca

ccttgategg
cgctgtgegy
ggtcatggcg
aggtacttcc
gacgtatgac
acagctgecgce
gctecctggt
cgccatttca

cagtttgaat

570

60
120
180
240
300
360
420
480
540
568

50

45



<220>
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<223> Description of Artificial Sequence: Synthetic
primer

<400> 37

gatcagaatt ccgcctgcaa cgcaagggea gc

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

38
30
DNA

<220>
<223>

primer

<400> 38

Artificial sequence

Description of Artificial Sequence:

gcatactagt ggcgggacgg agagagggcy

<210
<211>
<212>
<213>

<220>
<223>

39
1568
DNA

polynucleotide

<400> 39
gaattccttt

tccecggeget
atgggegetc
aaagacatta
cacaggccac
cagtcacaac
gttctccgge
gctgcrctga
agaccgacct
tggccacgac
actggctgct
ccgagaaagt
cctgeccatt
ccggtcttgt
tgttcgecag
atgcctgett
gccggetygy
aagagcttgg

attcgcageg

cttgcgetat
gcatgcaaca
cgatgceget
tagcgagcta
tcgagettgt
ccgcaaacyg
cgcttgggty
tgecgeegty
gtccggtgec
gggcgrtect
attgggcgaa
atccatcatg
cgaccaccaa
cgatcaggat
gctcaaggeg
gccgaatatce
tgtggcggac
cggcgaatgg

catcgecttc

artificial Sequence

pDescription of Artificial Sequence:

gacacttcca
ccgatgatgce
ccagggegag
ccaaagccat
gatcgeactc
cgcgecatat
gagaggctat
ttecggetyt
ctgaatgaac
tgcgeagetg
gtgccggggc
gctgatgcaa
gcgaaacatc
gatctggacg
cgcatgeccyg
atggtggaaa
cgctatcagyg
gctgaceget

tatcgccttc

gcaaaaggta
ttcgaccceec
cgctgrtraa
attcaaacac
cgctaagggy
caatgattga
tcggctatga
cagcgeaggg
tgcaggacga
tgctcgacgt
aggatctect
tgcggegyct
gcatcgageg
aagagcatca
acggcgagga
atggcegett
acatagcgtt
tcctegtget

ttgacgagtt

synthet-ic

synthet-ic

gggcgggctg

cgaagetcct
atagccaggce
ctagatcact
gegcetettc
acaagatgga

ctgggcacaa

gcgeceggtt

ggcagegaeag
tgtcactgaa
gtcatctcac
gcatacgctt
agcacgtact
ggggctegeg
tctegtegty
ttctggatte
ggctacccgt
ttacggtatc

cttctaagat
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cgagacggct
tcggggetge
cccecgattge
accacttcta
ctcttecgttt
ttgcacgcag
cagacaatcg
ctttttgtca
ctatcgtgge
gcgggaaggg
cttgctectg
gatccggcta
cggatggaag
ccagccgaac
acccatggeg
atcgactgtg
gatattgctg
gccgoteecy

ctgtcgatcg

32

30

60
120
180
2440
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



acaagtgact
gtgatggact
tcaaacagec
tgtgetattt
ccaaccgcaa
ctgcecectcg
aadaccagcac
ttgagctc

<210>
<211
<212>
<213>

<220>
<223>

40
2571
DNA
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cgaggcagca gcagctcgga tagtatcgac acactctgga cgctggtegt

gttgcegeca cacttgeotge cttgacctgt gaatatccct

tcagtgtgtt

tgatcttgig

gcgaatacca cccccageat

cttatctacg
cacagcctty

tgcaatgcety

polynucleotide

<220>
<221>
<222>

<400> 40

gaattccgcec
gtgcttgggc
gccatgctga
gccgggeaat
tccaggtgot
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
gcatcctgea
gttggcagca
aggatgcaag
accatcagca
gcaccgagtyg
catgtagcgc
caggcagcag

cggggtcgey

modi fied_base
(997)..(999)
<223> a, ¢,

ts 9,

tgcaacgcaa
gcecrgecgec
ttgaggctty
gcgcatggtyg
tcaatcgcogyg
agcaaaggta
aggggtcaag
accaagtgtg
tccaactaac
agacacatgc
gctcagecat
tggagcgaat
ggagcgeaty
tccacactgr
tgacgtcoct
aggeggegge

ccccagecag

ctgtcctget
gtttgggctc

atgcacggga

Artificial Sequence

gggcagecac
tgcctgecge
gttcatcyggg
gcaagagggc
cagceeagagg
gcagtttgee
tgcaaacacg
tgcgagecag
catagctgat
tgtgegatge
gcactggatc
accaaaccct
cgaagggact
caccaggeec
tgacggeget
agcagagegg
cggtgatgeg

tgtacgcget
ccectteect
atcccteage

cgcctgtatt

agtagtggga

unknown or other

agccgetecc
atgcttgtge
tggaagetta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgeceac
catcgcecgcec
caacactgca
tgcgctactyg
aggctggget
ctggctgott
ggccccatge
gcaagctttg
ccrctegggt
€ggcageage

ctgatchnnc

tttgcgaget
cgtttcatat
gctgctectg
ctcectggtac

tgggaacaca

Description of Artificial Sequence: Synthetic

acccgeeget
tggtgagyct
tgtgtgtget
gctggacgtg
gatcgcgegt
gticagctygt
agcacgggca
tggctgtttc
atcatcggeg
cctgetgege
gcecactgeaa
gergggttoc
acgcceatgec
cagaaccatg
gtgggaaacyg
ggcgggggec

caaacgagtt
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gccgetttta
gctagerget
cgcttgeatc
ctectgetea
tgcaacctgt

aatggaaagc

gaaccgacac
gggcagtgcet
gggcttgeat
ccgeggtgec
acaggttgag
taatcaatgc
ccggggagty
agctacaacg
gctgatgeaa
acgccgttga
tgtggtggat
atggcatcge
aaaccggage
ctcatggacg
caatgcagca
accecttetty

cacattcatt

1200
1260
1320
1380
1440
1500
1560
1568

60
120
180
240
300
360
420
480
540
600
660
720
780
840
S00
960

1020



tgcagcctgy
gaccgccagg
tggactgcat
agtaacctgt
tgcceggetc
tggcgegeca
gtggagagge
gtgttccgge
gccctgaatg
ccttgegeag
gaagtgcegg
atggctgatg
caagcgaaac
gatgatctgg
gcgcgeatge
atcatggtgg
gaccgetatc
tgggetgacc
ttctatcgec
gcagcagcetc
ccacacttgce
gtrtgatctt
ccacccecag
acgctgrect

ttggtttgyg
ctgatgcacg

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

<220>
<223>

41
2550
DNA

026172-005010PC - Sequence Listing_1.7TXT
agaagcgagg ctggggectt tgggcetggty

ctagcagcaa aggegectco cctacteogc

ttgggtgdag
cecegtgggte
gcgaagtagg
tatcaatgat
tattcggeta
tgtcagcgca
aactgcagga
ctgtgetega
ggcaggatct
caatgcggcg
atcgcatega
acgaagagca
ccgacggega
aaaatggccg
aggacatagc
gcttectegt
ttcttgacga
ggatagtatc
tgccttgace
gtgtgtacgc
catcececcttc
gctatcecte

ctccgectgt

ggaagtagtg

polynuclieotide

<220>
<221>
<222>
<223>

modified_base
(997)..(999)
a, ¢, t, g, unknown or other

cggceggety
ceceegtgecy
cgccctettt
tgaacaagat
tgactgggea
ggggcgeccyg
cgaggcageg
cgttgtcact
cctgtcatct
gctgcatacg
gcgageacgt
tcaggggerc
ggatctcgtce
cttttctgga
gttggctacc
gctttacggt
gttcttctaa
gacacactct
tgtgaatatc
gcttttgega
cctcgtttca
agcgetgete
attctcctgg

ggatgggaac

Artificial Sequence

tttctttcgt
atgaaatcgt
ctgotegecce
ggattgcacg
caacagacaa
grttctttttg
cggctatcgt
gaagcgggaa
caccttgcetce
cttgatccgg
acteggatag
gcgeecagecy
gtgacccatg
ttcatcgact
cgtgatattyg
atcgccgetc
gatctgtecga
ggacgctggt
cctgecgett
gttgctagcet
tatcgcttge
ctgctoctge
tactgeaacce

acaaatggaa

cagcecegeaa
atcgatgttc
gttgraaaac
gtgracgccyg
tctcteogtc
caggttctcc
tcggetgete
tcaagaccga
ggctggecac
gggactggct
ctgccgagaa
ctacctgecc
aagccggtet
aactgttcgce
gcgatgcctg
gtggcegget
ctgaagagct
ccgattcgcea
tcgacaagty
cgtgtoatgg
ttatcaaaca
gcttgtgcta
atcccaaccyg
tcactgeccee
tgtaaaccag

agcttgaget

Description of Artvificial Sequence: Synthetic

Page 39

tggaatgcgg
catagtgcat
gcgeeacgte
atcagctgat
ccgecactag
ggccgettag
tgatgccegec
cctgtecggt
gacgggcgtt
gctattgggce
agtatccatc
attcgaccac
tgtcgatcag
caggctcaag
cttgccgaat
gggtgtggcy
tggcggegaa
gcgcatcgec
actcgaggea
actgttgecg
gcctcagtgt
tttgcgaata
caacttatct
tcgcacagec
cactgcaatg

C

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2571



<400> 41
gaattccgec

gtgcttgggc
gccatgetga
gccgggcaat
tcecaggtggt
cagcagtrgtc
cagcaagaga
gaatggcacc
gcaggagreca
gcatcctgea
gttggcagca
aggatgcaag
accatcagca
gcaccgagtg
catgtagege
caggcageag
cggggtcgeg
tgcagectgy
gaccgcecagg
tggactgcat
agcaacctgt
tgeceggetc
tggcgegeca
gtgygagcgee
gtgttccgec
gccctgaacg
ccectgegecg
gaggtgcccg
atggccgacy
caggccaage
gacgacctygg
gcccgeatgce
atcatggtog

gaccgctacc

026172-005010PC - Sequence Listing_1.TXT

tgcaacgcaa
gcetgecgyce
ttgaggcttg
gcgeatgyty
tcaatcgcgg
agcaaaggta
aggggtcaag
accaagtgtg
tccaactaac
agacacatgc
gctcagecat
tggagcgaat
ggagcgeatg
tccacactgt
tgacgtccct
aggcggeggc
ccccagecag
agaagcgagg
ctagcagcaa
ttgggtygyy
cccgtgggte
gcgaagtagg
tatcaatgat
tgttcggeta
tgtccgecca
agctgcagga
ccgtgetgga
gccaggacct
ccatgegecy
accgcatcga
acgaggagca
ccgacggega
agaacggecg

aggacatcgc

gggcagccac agccgetoce acccgacget

tgcctgecge atgettgtge tggtgaggct

gttcatcgoy
gcaagagggc
cagccagagg
gcagtttgec
tgcaaacacg
tgcgagecag
catagctgat
tgtgcgatgc
gcactggatc
accaaaccct
cgaagggact
caccaggcecc
tgacggcget
agcagagegy
cggrgatgceg
ctggggcctt
aggegectec
c€ggceggaty
cceegtgecy
cgecectettt
cgagcaggac
cgactgggcc
gggeegeeec
cgaggcogec
cgtggtgacce
gctgtectcc
cctgcacacce
gcgegeecge
ccagggeety
ggacctggtyg
cttcteegge

cctggecacc

tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgccac
catcgeegec
caacactgca
tgcgetyetg
aggctggget
ctggctgert
ggccecatge
gcaagctttg
cctetegggt
cggcagcage
ctgatcnnnc
tgggctggtg
cctactecge
tttctttegt
atgaaatcgt
ctgctegecee
ggccteeacy
cagcagacca
gtgcrgttcg
cgcetgtect
gaggeeggec
cacctggeece
ctggaccecg
acccgeatgg
gceeeegecy
gtgacccacg
ttcatcgact

cgegacatcg

tgtgtgtgct
gctggacgtg
gatcgcgegt
gttcagctgt
agcacgggca
tggetgtttc
atcatcggcg
cctgetgege
gccactgcaa
gctgggtrtge
acgccatgcec
cagaaccatg
gtgggaaacg
ggcgggggec

caaacgagtt
cagcccgeaa
atcgatgttc
gttgcaaaac
gtgcacgecy
tercteegtc
cecggetecce
tcggetgete
tgaagaccga
ggctggeceac
gcgactgget
ccgccgagaa
ccacctgece
aggccggect
agctgrtege
gcgacgecty
gcggecgect

ccgaggaget
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gaaccgacac
gggcagtget
gggcttgeat
ccgeggtgec
acaggttgag
taatcaatge
ccggggagtg
agctacaacg
gctgatgcaa
acgccgttga
tgtggtggat
atggcatcgce
aaaccggage
ctcatggacg
caatgcagca
acccttettg
cacattcatt
tggaatgcgg
catagtgcat
gcgccacygte
atcagctgat
ccgecactag
cgccgectgy
cgacgecgec
cctgtecgyc
caccggegty
gctgctggge
ggtgtccatc
crttcgaccac
ggtggaccag
ccgectgaag
cctgeccaac
gggcgtggec
gggcggegag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
18G0
1860
1920
1980
2040



tgggccegacc
ttctaccgee
acacactctg
gtgaatatcc
cttrtgcgag
ctegtttcat
gcgcetgetcec
ttctcctggt
gatgggaaca
42

1547
DNA

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

<220>
<223>
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gcttcctggt
tgctggacga
gacgctggtc
ctgcegettt
ttgctagetg
atcgcrtgea
tgctcctget
actgcaacct

caaatggaaa

poltynucleotide

<400> 42

getgtacgge atcgecgeocc ccgactecca

gttcttctga ctcgaggeag cagcagetcg

gtgtgatgga
tatcaaacag
cttgtgctat
tececaaccge
cactgeeect
gtaaaccagc

gcttgagetc

Artificial Seguence

ctgttgecge
cctcagtyty
ttgcgaatac
aacttatcta
cgcacagcect

actgcaatgc

gaattccttt cttgcgctat gacacticca gcaaaaggta

tccecggeget
atgggegctc
aaagacatta
cacaggccac
cagtcacaac
gctececege
gctgerecga
agaccgacct
tggccaccac
actggctget
ccgagaaggt
cctgecectt
ccggectggt
tgttcgeecg
acgectgect
gccgectggg
aggagctggg

acteecageg

gcatgcaaca
cgatgceget
tagcgageta
tcgagettgt
ccgcaaacgy
cgcctgggty
cgcegeegtg
gtecggegece
cggegtgeec
gctgggcgag
gtccatcaty
cgaccaccag
ggaccaggac
cctgaaggece
gceccaacatc
cgtggccgac
cggegagtyg

catcgccttc

ccgatgatgc
ccagggcgag
ccaaagccat
gatcgcactc
cgcgecatat
gagcgectgt
ttcegectyt
ctgaacgagce
tgCygcegeeg
gtgceceggec
gcegacgeca
gccaageacc
gacctggacy
cgcatgcecg
atggtggaga
cgctaccagg
gcecgacegct

taccgcotge

ttcgacccece
cgctgittaa
attcaaacac
cgctaaggag
caatgatcga
tcggetacga
ccgeecaggy
tgcaggacga
tgctggacgt
aggacctget
tgcgeegect
gcatcgageg
aggagcacca
acggcgagga
acggcegett
acatcgeect
tcctggtget

tggacgagtt

cacacttget
tttgatcttg
caceccecage
cgctgtcctg
tggtttggge
tgatgcacgg

pescription of Artificial Sequence: Synthetic

gggcgggcty
cgaagctect
atagccaggce
ctagatcact
gcgectettc
gcaggacggce
ctgggcccag
ccgceccgtyg
ggcegecege
ggtgaccgag
gtccteccac
gcacaccctg
cgecegeace
gggcctggec
cctggtggty
ctcecggettc
ggccacccgce
gtacggcatc

cttctgactc

Page 41

gegeatcgec
gatagtatcg
gccttgacct
tgtgtacgey
atccecttec
ctatccctca

tccgeotgta

gaagtagtgg

cgagacggct
tcggggetge
ceeccgattygc
accacttcta
ctcttcgttt
ctceacgecy
cagaccatcg
ctgttcgtga
ctgtectgge
gccggecgeg
ctggeoeecy
gacccegeea
cgcatggagg
cccgcegage
acccacggeg
atcgactgeg
gacatcgecy
gcegeeeceg

gaggcagcag

2100
2160
2220
2280
2340
2400
2460
2520
2550

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1620
1080
1140
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cagctcggat agtatcgaca cactctggac gctggtcgtg tgatggactg

acttgectgec ttgacctgtg aatatccctg ccgettttat caaacagect

gatctigtgt gracgcgett ttgcgagttg ctagcetgett gtgctatttg

ccccageate cccttececte gtttcatate gettgcatce caaccgcaac

tgtcctgeta tocctcageg ctgeteetge tcetgetcac tgeecctege

tttgggetee gectgtatte toctggtact gcaacctgta aaccagcact

tgcacgggaa gtagtgggat gggaacacaa atggaaagct tgagctc

<210> 43

<211> 21

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
primer

<400> 43

gccgcgactg gectgetgetg 9

<210> 44

<211> 21

<212> DNA

<213> artificial Sequence

<220>

<223> Description of Artificial Sequence: Synthetic
primer

<400> 44

aggtcctecge cgtcgggeat g

<210> 45

<211> 1292

<212> DNA

<213> Artificial Sequence

<220> .

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 45

atcaaaggca tagattcaca tttgttggca ttgcagagca atcatcgege

tcgetcacca agcacgtact gggcatccgg aggectoege aaattectge

gctgatcagt tcgcccaagg totacgacgce tccctatcgyg cgcetagactt

ttcactgtca cagcctcgge atgeatcagy cctcagtctc caccatgaag

ctecggecacgc cggtcccate ggacatgtge agtcgggteg ccgateggey

gatcccgcat ggegacccocc gtggecgeag ctaccgtcge ageococtege

acctctecee caccatcatt cgacaggagg tgctccactc cgocagegec

actgecgrgge ctccctggey cccgtcttcg agtcccagat cctoccccic

tggacgagat gtggcagcoce accgacttec tcccecgectc gaactcggag

Page 42

ttgcegeeac
cagtgtgttt
cgaataccac
ttatctacgc
acagccttgg

gcaatgetga

aggacgaaca
aacaggactc
caacacatat
accatccagt
gggcgegegyg
tcggeoctea
cagcaactag
ctgacgececy

gcattcttcg

1200
1260
1320
1380
1440
1500
1547

21

21

60
120
180
240
300
360
420
480
540



accagatcgg

tggtggggga
tggacgtcgt

cttggatege

ggcggatygg

ccatccageg

cctttgtgtt

gcctggeggt
acgagtcgeg

ccagcggggco

acctcatgga

tttgcggeag

cgccacctca

<210> 46
<211> 364
<212> PRT

<Z213>

<220>

<223>

Ala

Ala

Pro

Leu

653

Pro

Met

Phe

cgacctgogy
catgatcacg
gcgcgatgag
ggaggagaac
acatgctggc
cctcatcteca
caccagctte
(ofeTotors [ofalelole!
ccacgaggceyg
catggtggcg
cgacggceeag
tggcggageg
tccggegetg

polypeptide

<400> 46
Met His Gln Ala Ser val ser
1 5

Gly Pro

Gly Ser
35

Arg Ser

50

His Sser

val Phe

Trp Gin

Asp Gln
1315

ile

20

Arg

Ala

Ala

Glu

Pro

100

Ile

Gly

Met

Leu

ser

Ser

B5

Thr

Gly

(026172-005010PC - Sequence Listing_1.TXT

His

Ala

Asn

Ala

70

Gin

AsSp

Asp

Artificial Sequence

val

Thr

Leu

55

Gln

Ile

Phe

Leu

acagggcaca
cgccatggceg
ggtggagcgc
tcgggeatgg
caggagcegey
gacgaggccc
gcgtacacgc
tttgegeaca
cacggegege
ggcaggggtg
ggacgtggag

pescription of Artificial

Thr

Gln

Pro

40

Ser

Gln

l.ey

Leu

120

gaggaggecc tgcécaccta

gccageaccee
acctgctgaa
accatccagce
acccgggeac
ccaccaagcet
tggccaagat
ggaccatgga
tgatgatgeg
gcaacggggg

tacaccgceyg

g9

catggccatg

ctacgccaag

caagtacatg

catgctggoy

ggagaaccac

gagccacgge

ctgcgggacce

tgccatcttc

caagatcacc

ggcgcaactt

gcgactacat

Sequence: Synhthetic

Met Lys Thr
10

Ser Gly Arg
25

val Ala Ala

Pro Thr Ile

Leu Asp Cys
75

Pro Leu Leu
80

Pro Ala Ser
105

Ala Arg Ser

Ile

Arg

Ala

Ile

60

val

Thr

AsSn

Ala

Page 43

Gln

Ser

Thr

45

Arg

Ala

Pro

ser

Ala
125

Ser

Ala

30

val

GlIn

Ser

val

Glu

110

Ile

ctgaacaccc
tggaccaggg
tggetgacgg
gtggagcgea
ccctaccacg
tccaccgeee
atigcgeggg
cagcgegacc
atgeeegecc
gttcgacgac

cggcatcctg

Arg

15

Gly

Ala

Glu

Leu

ASp

95

Ala

Pro

gcgegatcgg cggecatoce cgacgacctg ctggtetgec

His

Arg

val

Ala

80

Phe

ASp

600
660
720
780
840
900
960
10290
1080
1140
1200
1260
1292



ASp

Pro

145

Thr

Ala

Thr

Leu

Pro

225

G1n

val

Arg

Ile

Met

305

His

Ser

Pro

Leu
130
Thr
Gly
Glu
Gly
Ala
210
Gly
Glu
Ala
Asp
Phe
290
Met
Gly
G1y

Ala

<210> 47
<211> 13
<212> DN

<213>

<220>

Leu

Tyr

His

Glu

Thr

Arg

Ala

Glu

275

Gln

Arg

Ala

Gly

Pro
355

95
A

va'l

Met

Ser

AsSN

180

val

Glu

Glu

Ala

Gly

260

ser

Arg

Lys

Arg

Ala

340

Pro

Cys

Ala

Gln

165

Arg

Gly

Arg

Asn

Thr

245

AsSp

Arg

Asp

Ile

Asn

325

Gly

His

026172-005010PC - Sequence Listing_l.TXT

teu val Gly Asp Met Ile Thr

Met

150

His

His

His

Thr

His

230

Lys

Glu

His

Pro

Thr

310

Gly

Arg

Pro

135

Leu

Pro

Gly

Ala

Ile

215

Pro

l.eu

Ala

Glu

ser

295

Met

Gly

Gly

Ala

Artificial Sequence

Asn

Tyr

AsSD

Gly

200

Gin

Tyr

Ser

Leu

Ala

280

Gly

Pro

ala

val

Leu
360

Thr

Ala

Leu

185

Gly

Arg

His

His

Ala

265

Ala

Ala

Gin

His
345

Gly

Leu

Lys

Leu

Gly

Leu

Ala

Gly

Lys

Tyr

Met

His

Leu

330

Arg

Arg

Asn

Ala

Ile

Phe

235

Ser

Ile

Thr

val

Leu

315

val

Arg

Gly

140

val

Thr

Lys

His

Ser

220

val

Thr

Cys

Arg

ala

300

Met

Arg

Arg

Gly

Page 44

Glu Glu Ala Leu

va'l

Arg

Tyr

His

205

Ser

rhe

Ala

Gly

Thr

285

Phe

ASp

Arg

Leu

Arg

Ala

Met

190

Pro

Gly

Thr

Arg

Thr

270

Met

Ala

Asp

Leu

His
350

ASD

Trp

ala

Met

Ser

Leu

255

ASp

His

Gly

Cys

335

Arg

Glu

160

Ile

Leu

Met

Asp

Phe

240

Ala

Met
Gln
320

Gly

His



<400> 47
attatacatc

ccgeeggeca
cgggagtcge
acatgtggte
cgtggecatc
cagcccatga
gcagegergg
tacagectygce
Cctcgtgggcy
accatgagcec
cagcoccgecea
ctgtcgctga
ctggecgeca
gtggacctgg
cacaaaaccg
gaggaggcgy
gtggtggggyg
aaggacctga
aaaattgcgg
cgageggeac
gceceeceecty
acaaccgacc
ccarccatga
aaaaaaaaaa
48

342
PRT

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

<220>
<223>

026172-005010PC - Sequence Listing_1.TXT
<223> Description of Artvificial sequence: Synthetic
polynucleotide

ggcatcgtct
ggttgrggtg
cgctgageac
gtgcattcac
cgacgcgety
ccgecttcga
acctggcagt
Tggccgggog
gceeectgga
tcatccacga
accacaaggc
gctttgagea
tctcggagtg
gtttcgaggg
cggcgetget
acctggageg
acatcctgga
geteccccaa
acgaactgat
ccctegtaac
cceecagata
ccgtaaccet
ccctcaacaa

aadaa

polypeptide

<400> 48

caggtttcac
cgcgagaatc
cgggcggatc
gcatagcgca
cacggcegag
crtccggeag
gccgotgeag
caagcgegty
ggcggecatg
cgacctccce
ctatggcgag
catcgegege
gcgegeggty
cggcggegty
ggaggcgacy
cctgegeacc
cateeegggg
aacccecctac
tgaggacgceg
cctggecgaa
cggcgggget
gtgacgcgtt
tacctggttyg

Artificial Seguence

gatctgcatg
ctcecegete
atgggcgtcy
cggtatgtec
gtgagggcac
tacatgcagc
taccccgaga
cgceeegege
ccecgecgect
gccatggaca
gagattgcga
gagacgcgag
ggcageegey
gggctggecc
gtggtgtccg
tacaaccgcg
accagcgagg
cegteectgy
aaaacccaac
aacatttgaa
ccteccateca
tgccttgeat

tgtgtagctt

ctatctatgg
ctgccttcte
gcacactcca
cgcgacgege
gceccctecge
agegegeege
agatcaacga
tctgectege
gcgeccatgga
acgacgactt
tcctgyeggg
gcgtggaccece
ggctggtggc
cgctgegeta
gcgogetget
ccatcggect
agctgggcaa
tggggctyge
tcacccagta
accggaagaa
gttttgggat
acgtacgeat

ggtcctgaaa

pescription of Artificial Sequence: Synthetic

gactgtgact
atttccctga
aaccccatat
ggctcgaage
caatggegycg
gctggrggac
ggccatgegg
tgcctgegag
gatgatccac
ccggegegge
cgacgcgety
ggtgegegtc
ggggcaggtyg
Catccacgag
gggcggcgeg
cgctttecag
gaccgcgggc
caggtccaaa
cgagceggec
ctgactggag
gggaggagcyg
gccttgaaac

dadddddadd

Met Gly val Gly Thr Leu Gin Thr Pro Tyr Thr Cys Gly Arg i;a phe
1 5 10

Thr His Ser Ala Arg Tyr val Pro Arg Arg Ala Ala Arg Ser Arg Gly
Page 45

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320

1380

1395



His

Gly

Arg

65

Tyr

Gly

Gly

Ile

ASp

145

Glu

His

Ala

Glin

Leu

225

val

Arg

Gly

Ala

Pro

Ala

50

Ala

Pro

LYyS

Gly

His

Thr

35

Glin

Ala

Glu

Arg

Pro

115

Thr

130 .

Asp

Ile

Ile

Ile

val

210

Arg

val

Ley

Asp

Gly

rhe

Ala

Ala

Ser

195

val

Tyr

Ser

Arg

Ile

275

LYS

20

Arg

Pro

Ley

Lys

val

100

Leu

Met

Arg

Ile

Arg

180

Glu

Asp

ITe

Gly

Thr

260

Leu

Asp

Cys

Met

val

Ile

85

Arg

Glu

ser

Arg

Leu

165

Glu

Trp

Leu

His

Ala

245

Tyr

ASp

Leu

026172-005010PC -~ Seguence Listégg_l.TXT
25

Thr

Thr

ASp

70

AsSnh

Pro

Leu

Gly

Ala

Thr

Arg

Gly

Glu

230

Leu

Asn

Ile

Ser

Ata

Ala

55

Ala

Glu

Ala

Ala

I'le

135

Gin

Gly

Arg

Ala

Phe

215

His

L.eu

Arg

Pro

ser

Glu

40

Phe

Ala

Ala

Leu

Met

120

His

Pro

ASD

Gly

val

200

Glu

Lys

Gly

Ala

Gly

Pro

val

ASp

Leu

Met

cys

105

Pro

Asp

Ala

Ala

val

185

Gly

Gly

Thr

Gly

Ile

265

Thr

Arg Ala Arg Pro Ser

Phe

ASp

Arg

20

Leu

Ala

ASD

Asn

Leu

170

Asp

ser

Gly

Ala

Ala

250

Gly

ser

Arg

Leu

75

Tyr

Ala

Ala

Leu

His

Leu

Pro

Arg

Gly

Ala

235

Glu

Leu

Glu

GIn

60

Ala

Ser

Ala

Ccys

Pro

140

LYS

ser

va'l

Gly

val

220

Leu

Glu

Ala

Glu

Lys Thr Pro Tyr
Page 46

45

Tyt

val

Leu

Cys

Ala

125

Ala

Ala

Leu

Arg

Leu

205

Gly

Leu

Ala

Phe

Leu

285

Pro

Met

Pro

Leu

Glu

110

Met

Met

Tyr

Ser

val

190

val

Leu

Glu

Asp

Gin

270

Gly

Ser

Ala

GIn

Leu

Ala

95

Leu

Glu

ASD

Gly

Phe

175

Leu

Ala

Ala

Ala

Leu

255

val

Lys

L.eu

Asn

Gln

Glin

80

Gly

val

Met

Asn

Glu

160

Glu

Ala

Gly

Pro

Ala

240

Glu

val

Thr

val



290

305

295

315

Gly Leu Ala Arg Ser Lys Lys Ile Ala Asp Glu Leu Ile Glu Asp Ala
310

026172-005010PC ~ Sequeﬁﬁﬁ}Listing_l.TXT

320

Lys Thr Gln Leu Thr GIn Tyr Glu Pro Ala Arg Ala Ala Pro Leu val

325

Thr Leu Ala Glu Asn Ile

340

<210> 49

<211> 833
<212> DNA
<213>

<220>
<223>
polynucleotide

<400> 49

cagatgccat gegecctegg

agacgcacca ggeegeeece
ccatcctett cceccggecag
ccgteoccge cgoeegeggeyg
cgttgagggce

ggccagectyg

tccgegtgtg
ccatctacgt
cactggeege catcgacgtc
tigccggege cttcetecttc
tgCaguecge cgecgacgec
acgcggtgoc cgegcetgtge

gcatcgccaa ctacctetygc
cggcggtgga

cgogegectt

gggcctggec
ccacaccccc

gcggacacgc cgctggtege

<210> 50

<211> 275
<212> PRT
<213>

<220>
<223>

polypeptide
<400> 50

1

Artificial Seguence

gcegegggec
ccggeggaca
ggcgcgcaga
ctgttcgacg
cccaaggege
gcggeggtygg
gctgecggtc
gccgacgggco
gcaccctegy
gaggccgeca
gacggcaact
aaggcccaca
ttcatgeagce

gccgegeatc

Artificial Sequence

330

tgagggtcca
ggaggttcga
gcgtgggceat
ccgeetecga
gcctggacag
agaagectgeyg
tgtccttggg
Tgcgectgot
gcatggtectc
acgegeaggt
acgccegtcag
aggcgcgeat
cggcggtgga
cccgtggtea

pDescription of Artificial Ssequence: Synthetic

cgeagegtece
cgactaccag
ggcggoagag
ccageteggce
caccgecgte
€gcggagggc
cgagtacacc
ggccctgcge
cgtcatcggt
ggcceecgac
cggtgggcty
gacggtgcgce
ggcgctgage

gcaacgggac

pescription of Artificial Sequence: Synthetic

page 47

335

tcggtggece
ccecgeaccy
ctggcgaagy
tatgacctge
agccageccg
ggggagygaqyg
gcgctggect
ggcgccagea
ctgcectecy
caggccgtge
gagggctgceg
ctggcggtgg
gcgggegetyg

gce

Met Arg Pro Arg Ala Ala Gly Leu Arg V31 His Ala Ala Ser Ser val
5 1

60
120
180
240
300
360
420
480
540
600
660
720
780
833



Ala

Tyr

val

Leu

65

Cys

Pro

Glu

ser

Ala

145

Ala

ser

Pro

Ala

Ala

Arg

Glin

Gin

Gly

50

Phe

val

Ala

Gly

Leu

130

ASp

Ala

Asp

Asp

val

210

Ala

His

Gly

ASp

Thr
Pro
35

Met
ASD

Glu

Ile

Gly

Asp

Ala

Gin

195

ser

His

Thr

Gly

Ala
275

His

20

Arg

Ala

Ala

Gly

Tyr

Giu

Glu

l.eu

Ala

val

180

Ala

Gly

Lys

Pro

His
260

Gin

Thr

Gly

Ala

Pro

85

val

Glu

Tyr

Arg

Ala

165

Ala

val

Gly

Ala

Phe

245

Ala

026172-005010PC - Sequence Listing.l.TXT
Ala Ala Pro Pro Ala Asp Arg Arg Phe Asp Asp
25 30

Ala

Glu

Ser

70

Lys

Ala

Ala

Thr

L.eu

150

Pro

Ala

Arg

Leu

Arg

230

Met

Ala

Ile

Leu

55

Asp

Ala

Ser

Leu

Ala

135

val

Ser

Leu

Ile

Glu

215

Met

Gin

Gly

leu

40

Ala

GlIn

Arg

Leu

Ala

120

Leu

Ala

Gly

Cys

Ala

200

Gly

Thr

Pro

Arg

Phe

Lys

Leu

Leu

Ala

105

Ala

Ala

Leu

met

Glu

185

Asn

Cys

val

Ala

Ala
265

Pro

Ala

Gly

ASp

920

Ala

1le

Phe

Arg

val

170

Ala

TYIP

Ala

Arg

val

250

Ala

Gly

val

Tyr

75

Ser

val

Asp

Ala

Ser

Ala

Leu

Ala

Leu

235

Glu

His

Gln

Pro

60

ASD

Thr

Glu

val

Gly

Ala

val

Asn

Cys

Val

220

Ala

Ala

Pro

Page 48

Gly

45

Ala

Leu

Ala

LYS

Ala

125

Ala

ser

Ile

Ala

ASp

Glu

val

Leu

Arg

Ala

Ala

Leu

val

Leu

110

Ala

Phe

MeT

Gly

Gln

190

Gly

Gly

Ala

ser

Gly

GIn

Ala

Arg

Ser

95

Arg

Gly

Ser

Gln

Leu

175

val

Asn

Leu

Gly

Ala

255

Gn

Ser

Ala

val

80

Gin

Leu

Phe

Ala

160

Pro

Ala

Tyr

Ala
240

Gly

Gin
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<210> 51
211> 787
<212> DNA
<213> Artificial Sequence
<220> )
<223> bescription of Artificial Seqguence: Synthetic

polynucleotide
<400> 51
tgteccatcte cccccaccet ccatccaace atcgtegacg gcatgcaggce getgtgttct 60
caccccgegt ccctcacgge gogtgeggta ccccatgggc gggocagecc agcacageygg 120
gtgtccagcg ccggeccgyge ctacaccgge ctgtcccgge acaccctggg ctgecccage 180
acccccacce tccagtcocg cgocgeagte cagacccgey getcctocte cggotocace 240
acgcogeatga ccaccaccge ¢cagcgcaag atcaaggtgg ccatcaacgg gttcoggecgce 300
atcggccgec agttcctgeg ctgegtggag gggcgegagg actcgotget ggagatcgtg 360
gccgtgaacg actccggcgg cgtgaageag gocagecace tgotcaagta cgactccace 420
atgggcacct tcaacgccga catcaagatce tegggcgagg gcaccticte cgtcaacggce 480
cgcgacatce gogtogtete ctcccgegac coccctggece tgcocctgggg cgagetggge 540
gtggacctgg tgatcgagygg gacgdgagtg tttgtggacc gcaagggtgc cagcaagcac 600
ctgcagycygg gggccaagaa ggtcatcatc accgegoogg ccaagyygctc cgacgtgecc 660
acctacgtca tgggcgtgaa cgcggaccayg tactccaact ccgacgacat catctccaac 720
gcctectgca ccaccaacty cctggegoce tttgtcaagg tgctcaacga ccgortogge 780
atcgtga 787
<210> 52
<211> 248
<212> PRT
<213> artificial Sequence
<220> _
<223> pescription of Artificial Seqguence: Synthetic

polypeptide
<400> 52
sMet GIn Ala Leu Cys Ser His Pro Ala Sgr Leu Thr Ala Arg ala val
1 5 1 15

Pro His Gly Arg Ala Ser Pro Ala Gin Arg val Ser Ser Ala Gly Pro
20 25 30

Ala Tyr Thr Gly Leu Ser Arg His Thr Leu Gly Cys Pro Ser Thr Pro
35 40 45

Thr ggu GIn Ser Arg Ala Ala val GIn Thr Arg ggy Ser Ser Ser Gly
55

ser Thr Thr Arg Met Thr Thr Thr Ala GIn Arg Lys Ile Lys val Ala
65 : 70 75 80
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Ile Asn

Gly Arg
Gly val

Phe
130

Thr

Asn
145

Gly

Pro Trp

phe val

Lys val

val Met

210

ser Asn

225

Leu

<210>
<Z21il>
<212>
<213>

<220>
<223>

53
860
DNA

Gly

Glu

Lys

Asn

Arg

Gly

AsSp

Ile

195

Gly

Ala

AsSn Asp

026172-005010PC - Segquence Listing_l.TXT

Phe Gly

85

Ser
Ala
Ala Asp
Ile

ASp

Glu Leu

165
Lys
Thr
val

Ash

ser Cys

Leu

Ser

Ile

Gly

Gly

Ala

Ala

Thr

tey Glu

His Leu

120
Ile
va'l
val Asp
Ala

Ser

ala
200

Pro

Gln
215

Thr Asn

230

Phe
245

Arg

poelynucleotide

<400> 53
gatgttgaga

ttcatgcaag
cgtctygccgg
cgctetgyct
gcagggcctg
gtctggeggce
grtycctggag

atagtagcrt
ggggccttca
gctgatggea
dadddadoe
acctacctgce
tcetecaaca

cccacgtect

Gly

ITe val

Artificial Sequence

gctgecttgt
cccagteect
aggccggage
tcctgtetgg
aggtgaaggg
tcaaggaccet

tcaaggtcaa

Arg Ile Gly Arg ggn Phe Leu

Ile val Ala

105

Leu Lys Tyr

ser Gly Glu

Ser Ser Arg

val Ile

170

Leu

Lys His Leu

185

Lys Gly Ser

Tyr Ser Asn

Ala
235

Cys Leu

cgcecatgeag
gcggaccecc
cttcatcaag
gggtgcggyc
ctctggcatc
gaagagcgyg
ggaggaggca

Arg Cys

val Asn Asp

110

Ser Thr

125

Asp

Gly Thr pPhe

Asp Pro Leu

Glu Gly Thr

Gln Ala Gly

val
205

ASp Pro

ser
220

AsSp Asp

Pro Phe val

Description of Artificial Sequence: Synthetic

agcgtgtgeg
cgatgcagca
accgtaaaga
gcactgacct
gccaacacct
acctactccg

cagttcaaga

Page 50

val Glu
95

ser Gly

Met Gly

ser val

Ala Leu

160
val
LYyS
Thr Tyr
Ile

Ile

val
240

Lys

cgcagtcggt
ggagccagcet
gcggtgetge
ttgatgagct
gceecaccct
tcaacaagat

acggcegagge

60
120
180
240
300
360
420



026172-005030PC - Sequence Listing_1.TXT

cgactttgtg cccaccaage tegtcacgcg tctgacctac accctggacg agatctetgg
ccagatgaag atcgacggea gcggeggegt ggagttcaag gaggaggatg gcatcgacta
tgctgcagtc accgtgcage tticgggegg ggagegegty cccrtectct tcaccatcaa
ggagcttgac gccaagggga ctgccgacgg cttcaaggge gagttcaccg tgecctecta
ccgtgggtee tocttoctgg accccaaggg Cccgcggegec tocaccgget acgacaacgco
cgtggeectyg cccgecgecy gegattccga ggagttggayg aaggagaaca acaagtccac
caaggctctg aagggggagg ccatcttcte catcgecaag gtggacgecg ggacagggga
ggtggcggge atctitgagt
<210> 54
<211> 275
<212> PRT
<213> Artificial Sequence
<220> :
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 54
Met GIn Ser val Cys Ala Gln Ser val Ser Cys Lys Gly Ala Phe Thr
1 5 i0 15
GIn Ser Leu Arg Thr Pro Arg Cys Ser Arg Ser Gln Leu val Cys Arg
20 25 30
Ala Asp Gly Lys Ala Gly Ala pPhe Ile Lys Thr val Lys Ser Gly Ala
35 40 45
Ata Ala Leu Ala Ala Ser Leu Leu Leu Ser Gly Gly Ala Gly Ala Leu
50 55 60
Thr Phe Asp Glu Leu GlIn Gly Leu Thr Tyr Leu GIn val Lys Gly Ser
65 70 75 80
Gly I1e Ala Asn Thr Cys Pro Thr Leu Ser Gly Gly Ser Ser Asn Ile
&5 90 95
Lys Asp Leu Lys Ser Gly Thr Tyr Ser val Asn Lys Met Cys Leu Glu
100 105 110
Pro Thr Ser Phe Lys val Lys Glu Glu Ala GIn Phe Lys Asn Gly Glu
115 120 125
Ala asp Phe val Pro Thr Lys Leu val Thr Arg Leu Thr Tyr Thr Leu
130 135 140
Asp Glu ITe Ser Gly GIn Met Lys Ile Asp Gly Ser Gly Gly val Glu
145 150 155 160

Page 51

480
540
600
660
720
780
840
860
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Phe Lys Glu Glu Asp Gly Ile Asp Tyr Ala Ala val Thr va
165 170
Pro Gly Gly Glu Arg val Pro Phe Leu Phe Thr Ile Lys Glu
180 185 190
Ala Lys Gly Thr Ala Asp Gly Phe Lys Gly Glu Phe Thr val
195 200 205
Tyr Arg Gly Ser Ser Phe Leu Asp Pro Lys Gly Arg Gly Ala
210 215 220
Gly Tyr Aasp Asn Ala val Ala Leu Pro Ala Ala Gly Asp Ser
225 230 235
Leu Glu Lys Glu Asn Asn Lys Ser Thr Lys Ala Leu Lys Gly
245 250
Ile pPhe Ser Ile Ala Lys val Asp Ala Gly Thr Gly Glu val
260 265 270
Ile Phe Glu
275
<210> 55
<211> 818
<212> DNA
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: Synthetic
polynucleotide
<400> 55
ataatcggaa cccagctgea cgcaccatca gtgcggcage atgcadgaccy
ctatggcgta ttggegeoct ccggcetccag cgtgacccgg ggetcgacca
gcacttcacc accctcacte ccttitecgg cttcaggege ctgaatcaty
gggacaggcy gggtctggga gcccccagac cctgcagcag gecgtgggea
ccggrcgegg ggecgeacca ccagegeegt gegegtgace cgcatgatgt
caccgagaag gocatcaagg tgytcatgct cgogcaggag gaggotcgec
caacttcgtg gggacggagc aaatcctgct ggggttgatt ggggagtcca
cgccaaggte ctcaagtega tgggogtcac gectgaaagat gegegtgtgg
gatcatcggc cgggggageg goetttgtgge cgtggagatc cccttcaccce
gcgtgtgetg gagctgtccc tggaggagge tcgocagete ggecacaact
ggagcacatc ctgcetgggec tgctgogega gggtgagggc gtggectece
gaccctgggc gocgacccoc agaagatccg cactcaggtg gtacgcatgg
gcaggagecc gtgggcacca cggtgggeygyg agggtocace ggctocaaca

Page 52

GIn Leu
175

Leu Asp

Pro Ser
Thr

Ser

Glu
240

Glu

Gly

tcgcagecag
gcagcaagea
Tggatcgggco
aggcegtgeg
ttgagcggrt
gtctgggeca
caggeatcge
aggtcgagaa
cccgcgecaa
acattggcac
gcgrgctgga
tgggtgagtc

agatgceccac

60
120
180
240
300
360
420
480
540
600
660
720
780
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€Ciggaggag tacggcacca acctgaccgce ccaggecg 818
<210> 56
<211> 259
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of artificial sequence: Synthetic
polypeptide
<400> 56
Met GIn Thr val Ala Ala ser Tyr Gly ¥S1 Leu Ala Pro Ser Gly Ser
1 5 15

ser val Thr Arg Gly Ser Thr Ser Ser Lys GIn His Phe Thr Thr Leu
20 25 30

Thr Pro Phe Ser Gly Phe Arg Arg Leu Asn His val Asp Arg Ala Gly
35 40 45

Gln Ala Gly ser Gly Ser Pro GIn Thr Leu Gln GIn ATa val Gly Lys
50 55 60

Ala val Arg Arg Ser Arg Gly Arg Thr Thr Ser Ala val Arg val Thr
65 70 75 80

Arg Met Met Phe Glu Arg Phe Thr Glu Lys Ala Ile Lys val val Met
85 90 95

Leu Ala GIn Glu Glu Ala Arg Arg Leu Gly His Asn Phe val Gly Thr
100 105 110

Glu GIn Ile teu teu Gly Leu Ile Gly Glu Ser Thr Gly Ile Ala Ala
115 120 125

Lys val Leu Lys Ser Met Gly val Thr Leu Lys Asp Ala Arg val Glu
130 135 140

val Glu Lys Ile Ile Gly Arg Gly Ser Gly Phe val Ala val Glu Ile
145 150 155 160

Pro Phe Thr Pro Arg Ala Lys Arg val Leu Glu Leu Ser Leu Glu Glu
165 176 175

Ala Arg GIn Leu Gly His Asn Tyr Ile Gly Thr Glu His Ile Leu Leu
180 185 190

Gly Leu Leu Arg Gliu Gly Glu Gly val Ala Ser Arg val Leu Glu Thr
195 200 205

Leu Gly Ala Asp Pro GIn Lys Ile Arg Thr GIn val val Arg Met val
210 215 220
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225
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230

Gly Glu ser Gin Glu pro val Gly Thr Thr ggg Gly Gly Gly Ser Thr

240

Gly Ser Asn Lys Met Pro Thr teu Glu Glu Tyr Gly Thr Asn Leu Thr

245

Ala G1In Ala

<210> 57
<211> 2357
<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence

poTynuc1eot1de

<400> 57
ctttcttgeg

cgcrgcatyc
gctccgatge
attatagcga
ccactcgage
caacccgcaa
gttttgetge
actrtacacc
atgccaagtyg
tgtttigggg
tcgetecgaa
atacttccgg
cttacaacac
cttttacaga
cgaaggtctt
actacaagat
tcgcaaacga
cagagcaaga
cggcaggagy
catttgataa
tcttecaatac
agtattccge

tctetetcaa

ctatgacact
aacaccgatg
cgctecaggg
gctaccaaag
ttgtgatcge
acggcgegec
caagatcagc
aaacaagggc
gcatctgtac
ccacgecacg
gaggaacgac
ctttttcaac
accggagicc
gtatcagaag
ttggtacgag
cgaaatttac
gggctttcte
tcccagcaag
trcttttaat
ccaatcaaga
tgacccgacc
attcgttect

cactgagtac

tccagcaaaa
atgcttcgac
cgagcgetgt
ccatattcaa
actecgcetaa
atratcaatgc
gcctctatga
tggatgaatg
tttcaataca
tccgacgacc
tcecggageat
gataccattg
gaggagcagt
aaccctgtge
ccetegeaga
tcgtctgacgs
ggctaccaat
tcetactggg
cagtacttcyg
gtagttgatt
tatgggagceyg
acaaaccctt

caggccaacc

250

ggragggcdg
cceecgaage
ttaaatagcc
acacctagat
gggggcgcct
ttcttcagge
cgaacgaaac
accccaatgg
acccgaacga
tgaccaatty
tCECgggttc
acccgagaca
acatctcgta
ttrgctgcaaa
agtggatcat
accttaaatc
acgaatgecec
tgatgtttat
tcggaagett
ttggaaagga
ctcttggeat
ggaggtcctc

cggaaaccga

synthetic

gctgcgagac
tccttcgagg
aggcecccega
cactaccact
cttcctcttc
ctttcttttt
ctcggataga
actgtggtac
tactgtctgg
ggagogaccaa
catggtggtt
acgctgegtg
tagcetggac
ttcgactcag
gacagcgyca
ctggaagctc
aggcctgata
ttccattaat
taacggaact
ctactatgcc
tgcgtgggcet
catgtcgcte

actcataaac
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255

ggcttcecgg
ctgcatygggc
ttgcaaagac
tctacacagg
gtttcagtca
cttcttgctg
ccacttgtgce
gacgaaaaag
gggacgccat
ccaatagcta
gactacaaca
gccatatgga
ggtggataca
ttccgagatce
aagtcacagy
gaatccgegt
gaggtcccaa
ccaggagcac
catttcgagg
ctgcagactt
tctaactggg
gtgaggaaat

ctgaaagccg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960

1020
1080
1140
1200
1260
1320
1380



aaccgatcct
tgacgaaagc
aactggtgta
ccctetgytt
cegegrectc
cataititac
cgtactacaa
gtgatgtcgt
acatgacgac
agtgagatct
ctggacgetd
tceotgecgce
gagttgctag
catatcgett
tcctgereet
ggtactgcaa
acacaaatgy
<210>
<2131>
<212>
<213>

<220>
<223>

58
2335
DNA
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gaacattagc
caacagctac
tgccgtcaat
taaaggcctd
cticticctt
caacaggatyg
agtgtatggt
gtccaccaac
gggtgtggat
gtcgatcgac
gtcgtgtgat
ttttatcaaa
ctgettgtge
gcatcccaac
gctecactgec
cctgtaaacc

aaagctt

polynucleotide

<400> 58
ctttcttgey

cgcrgeatgc
gctccgatge
attatagcga
ccactcgagce
caacccgcaa
ccgccaagat
cccccaacaa
agtggcacct

ggggccacgc

cgaagcgcaa

ctatgacact
aacaccgatg
cgctecaggy
gctaccaaag
ttgtgatcge
acggegegec
cagcgeetcc
gggctggatg
gtacttecag
cacgtrccgac

cgactcegge

aacgcrggec
aacgtcgatc
accaccCaaa
gaagaccecy
gatcgcggga
agcgttaaca
ttgcttyatce
dcatacttca
aacctgttet
aagctcgagg
ggactgtitge
cagcctcagt
tatttgcgaa
cgcaacttat
cctcgecacag

agcactgcaa

Artificial Sequence

tccagcaaaa
atgcttcgac
cgagcgetgt
ccatattcaa
actccgctaa
atgctgetgce
atgacgaacg
aacgacccca
tacaacccga
gacctgacca

gccttoteeg

cctggagecy
trtcgaatag
cgatctcgaa
aggagtacct
acagcaaagt
accaaccatt
aaaatatcct
tgacaaccgg
acatcgacaa
cagcagcage
cgeccacactt
gtgtttgatc
taccacecce
ctacgctgtc
ccttggtttg

tgctgatgea

ggtagggcgg
ccceegaagce
ttaaatagcec
acacctagat
gggggegect
aggccttect
agacgtccga
acggcetgty
acgacaccgt

actgggagga
gctccatggt

gtttgcaacc
caccggtaca
gtcggtgttc
cagaatgggt
aaaatttgtt
caagagcgaa
ggaactctac
gaacgcactg
attccaggtg
tcggatagta
gcrgecttga
ttgtgtgtac
agcatcécct
ctgctatece

ggctcecgect

cgggaagtad

pescription of Artificial Sequence: Synthetic

gctgcoagac
tcctteggdgg
aggccccecga
cactaccact
ctrtcctcttc
grtectyctyg
ccgeeeectg
gtacgacgag
ctgggggacyg
ccageccatc

ggtggactac

Page 55

aacaccacgt
cttgaatttg
gcggacctct
ttcgaggttt
aaggagaacc
aacgacctgt
ttcaacgatyg
ggcteccgtga
agggaagtca
tegacacact
cctgtgaata
gcgetittge
tcectogttt
tcagcegctge
gtattctect

tgggatggga

ggcttcecgy
ctgcatgggc
ttgcaaagac
tctacacagg
gtttcagtca
geceggettey
gtgcacttca
aaggacgcca
ccettgttet
gccatcgece

aacaacacct

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2357

60
120
180
240
300
360
420
480
540
600
660



ccggettctt
acaccccgga
ccgagtacca
tcttctggta
agatcgagat
acgagggcett
aggaccccag
gcggetectt
acaaccagtc
acaccgaccc
ccgocttegt
tcaacaccga
tcctgaacat
aggccaacag
tgtacgccgt
ggttcaagggy
cctecttett
tcaccaaccg
acaaggtgta
tcgtgtecac
c€gacgggggt
taattaacic
tgatggactyg
caaacagcct
gtgctatttg
caaccgceaac
tgccectcge
aaccagcact
<210>
<211>

<212>
<213>

59
382
PRT

<400> 59

1
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gceagegety cgtggocatc tggacctaca

caacgacacc
gtccgaggag
gaagaacccc
cgagccctec
ctactcctec
ccteggcetac
caagtcctac
caaccagtac
ccgegtggtg
gacctacggg
gcccaccaac
gtaccaggcece
cagcaacgcc
ctacaacgtc
caacaccacc
cctggaggac
cctggaccge
catgagcgty
cggcttgety
caacacctac
ggacaacctyg
gaggcagcag
ttgccgecac
cagtgtgttt
cgaataccac
ttatctacgc
acagccttyg

gcaatgctga

atcgaccege
cagtacatct
gtgctggecg
cagaagtgga
gacgacctga
cagtacgagt
tgggtgatgt
ttcgtcggea
gacttcggca
agcgeectgy
ccectggeget
aacccggaga
ggccectgga
gacctgtcca
cagacgatct
cccgaggagt
gggaacagca
aacaaccagc
gaccagaaca
ttcatgacca
ttctacatcyg
cagctcggat
acttgctgec
gatcttgtgt
cceccageatce
tgtcctgcta
tttgggctcc

tgcacgggaa

Cinnamomum camphorum

cctacagcect
ccaactccac
tcatgaccege
agtcctggaa
gceeeggect
tcatctccat
gcttcaacgg
aggactacta
gcatcgcgty
ccteecatgic
cggagetgat
gccggttcge
acagcaccygg
ccaagtccgt
acctcegeat
aggtgaagtt
ccttcaagag
tcctggagcet
ccgggaacgc
acaagttcca
agtatcgaca
ttgacctgtyg
gtacgcgett
cecctteecte
teecteageg

gcctgtattc

gtagtgggat

mMet Ala Thr Thr Ser Leu Ala Ser Ala Phe Cys
5

10

ggacggcggco
ccagttccge
ggccaagtcec
gcrggagtcc
gatcgaggtec
caacceegge
cacccacttc
cgccctgeag
ggcetecaac
ccregtgege
caacctgaag
caccaacacce
caccctggag
gttcgcggac
gggcttegag
cgtgaaggag
cgagaacgac
gtacttcaac
ccrggygetec
ggtgcgcgag
cactctggac
aatatccctg
ttgcgagttg
gtttcatatc
ctgctectge
tcctggtact

gggaacacaa

tacacctica
gacccgaégg
caggactaca
gcgttégcca
cccaccgage
gceecggecyg
gaggcctteg
accrtcttea
tgggagtact
aagttrctecc
gccgagecga
acgttgacga
ttcgagctgy
ctcteeetet
gtgtcecgegt
aacccctract
ctgtcctact
gacggcgacg
gtgaacatga
gtcaagtgat
gctggtegtg
ccgetttrat
ctagctgctt
gcttygcatee
tcctgetcac
gcaaccitgta

atgga

Ser Met Lys Ala val

15

Met Leu Ala Arg Asp Gly Arg Gly Met Lys Pro Arg Ser Ser Asp Leu
pPage 56

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
2335



Gln

Thr

Met

65

Trp

AsSp

Ile

val

Pro

Gly

Gly

Arg

Gly

Lys

Leu

Ile

Leu

Lys

50

Leu

Thr

Asp

Arg

Met
130

Ile

l.eu

Ala

Asn

Glu

210

Thr

Pro

Pro

Thr

Lys

Arg

35

Phe

Phe

Asn

His

ser

115

Asn

Leu

Ile

Trp

Asn

195

Ite

Arg

Ala

Gln

Pro

275

Tyr

20

Ala

Ser

Ala

Leu

Phe

100

Tyr

His

Gly

TTrp

Gly

Gly

Leu

Arg

Phe

Lys

Arg

val

Gly

Tyr

val

Glu

85

Gly

Glu

Leu

Asp

val
165

ASp

Arg

Thr

Leu

Ile

245

Leu

Trp

Asp
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25

ASn'Aja GIn Thr ser

Thr

Ile

70

Trp

Pro

val

Glin

Thr

Arg

Arg

Ser

230

ASp

ASn

Asn

Trp

Glu

55

Thr

Lys

His

Gly

Glu

135

Phe

Lys

val

His

Cys

215

Lys

Asn

Asp

Asp

Ile

40

Ser

Thr

Pro

Gly

Pro

120

Ala

Gly

Arg

Glu

200

Thr

Ile

val

Ser

Leu

280

Leu

Leu

Lys

Ley

105

Asp

Ala

Thr

Thr

val

185

Phe

Ser

Pro

Ala

Thr

265

Asp

LYS

rPhe

Pro

90

val

Arg

l.ey

Thr

His

170

Glu

Leu

Leu

Glu

val

250

Ala

Ile

Leu

LYS

Ser

75

Asn

Phe

Ser

Asn

Leu

155

val

Cys

val

Ser

Glu

235

Lys

Asp

Asn

Lys

L.eu

60

Ala

Pro

Arg

Thr

His

140

Glu

Ala

Trp

Arg

val

220

val

ASD

Tyr

Thr val Pro
Page 57

30

Met Ite Asn Gly

45

Pro

Ala

Pro

Arg

Ser

125

Ala

Met

val

val

Arg

Glu

Ile

His

285

Asp

ASpP

Glu

Gln

Thr

116

Ile

LYS

Ser

Glu

Gly

cys

Met

Gly

Glu

GlIn

270

val

Ser

Trp

Lys

Leu

95

Phe

val

ser

Lys

LYS

Asn

Glu

Ile

255

Gly

Asn

Ile

Ser

Gln

30

Leu

Ala

Ala

val

Tyr

Ser

Thr

Thr

Ile

240

Lys

Gly

Asn

Phe



290

Glu His

305

ser

Thr Met Asp

Glu

Ser

val
355

ser Glu

Phe
370

Ser Arg

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

60
1240
DNA

<400> 60

Ala
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His Ile

295

Ser Ser Phe Thr Ile

310

val
325

ser
Leu
Leu

Arg

Gly I'le

Leu Gln

val Cys

Ala Lys

Ser val

Ser

360

Ile
375

Cinnamomum campharum

ggcgecgecat ggccaccace tcectggect

tggcccgega
acgcccagac
agaagctgcec
agaagcagtg
accacttcgg
tgggccccga
tgaaccacgce
ccaagcgcega
cctggggega
gccacgactt
tgagcgtgat
gcgagatcgg
cccagaagcet
acgacctgga
ccgtgeccga
gcgagtgeac
aggceggect
ccaagaccga

ccgagtccag

cggccgegge
ctccctgaag
cgactggtcc
gaccaaccty
ceceecacgge
cegetecace
caagtccgtg
cctgatctgg
caccgtggag
cctggtgege
gatgaacacc
cccecgectte
gaacgactcc
catcaaccag
cagcatcttc
catggacagc
ggtgtgcgag
gtggcgeecce
cgtgatggac

atgaagcccc
atgatcaacg
atgctgttcg
gagtggaagce
ctggtgttcc
agcatcgtgg
ggcatcctag
gtggtgaagc
gtygagtoact
gactgcaaga
cgcacccgec
atcgacaacg
accgeccgact
cacgtgaaca
gagagccacc
gtgctgeagt
cacctgetige
aagctgaccg

tacaaggacc

Glu His Leu

Thr Glu Trp

Glu
315

Leu Ther Thr

330

lLeu
345

Arg

Pro Ala Glu

ccgecticty
gctccagega
gcaccaagtt
ccgtgatcac
ccaagcccaa
gcegeacctt
ccgtgatgaa
gcgacggcett
gcacccacgt
gggtgggege
ccggcgagat
gcctgageaa
tggccgtgaa
acatccaggg
acatcaagta
acatctecte
ccctgaccac
agctggaggg
actccrtecg

acgacggcga

Tyr Arg Arg

val ser

Gin Glu

350

Leu

Pro Lys Leu

365

ser val

380

Ser

cagcatgaag
cergeagety
ctcctacace
caccatcttc
ceeeeeecay
cgcecatoege
ccacctgeag
cggeaccace
ggccgtggag
ctccggcaac
cetgaccoge
gatccccgag
ggacgaggag
cggectgace
cgtggactgg
cttcaccatc
cgtgagcggc
cggcagcgag
cggcatcage

ctacaaggac

Page 58

GHu Cys
320

Gly Gly Ser

335

Gly Gly

Thr Asp

gcecgtgatge
cgcgeeggea
gagagcctga
tecgeegecy
ctgcrggacy
agctacgagg
gaggeegeee
ctggagatgt
cgctaccccg
aacggeegee
tgcacctccec
gaggtgcgeg
atcaagaage
ccecegetgoa
atcctggaga
gagtaccgee
ggctccticeyg
gtgctgegeg
gtgatccecy

cacgacatcy

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1080

1140

1200
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actacaagga cgacgacgac aagtgactcg agttaattaa 1240
<210> 61

<211> 415

<212> PRT

<213> cuphea hookeriana

<400> 61

Met val Ala Ala Ala Ala ser Ser Ala Phe Phe Pro val Pro Ala Pro

1 5 10 15

Gly Ala Ser Pro Lys Pro Gly Lys Phe Gly Asn Trp Pro Ser Ser Leu
20 25 30

Ser Pro Ser Phe Lys Pro Lys Ser Ile Pro Asn Gly Gly Phe Gln val
35 40 45

Lys Ala Asn Asp Ser Ala His Pro Lys Ala Asn Giy Ser Ala val Ser
50 55 60

Leu Lys Ser Gly Ser Leu Asn Thr GIn Glu Asp Thr Ser Ser Ser Pro
65 70 75 80

Pro Pro Arg Thr Phe Leu His Gln Leu Pro Asp Trp Ser Arg Leu Leu
85 a0 95

Thr ala Ile Thr Thr val Phe val Lys Ser Lys Arg Pro Asp Met His
100 105 110

ASp Arg Lys Ser Lys Arg Pro Asp Met teu val Asp Ser phe Gly Leu
115 120 125

Glu Ser Thr val GlIn Asp Gly Leu val Phe Arg GIn Ser Phe Ser Ile
130 135 140

Arg Ser Tyr Glu Ile Gly Thr Asp Arg Thr Ala Ser Ile Glu Thr Leu
145 150 155 160

Met Asn His Leu Gin Glu Thr Ser Leu Asn His Cys Lys Ser Thr Gly
165 170 175

Ile Leu Leu Asp Gly Phe Gly Arg Thr Leu GTu Met Cys Lys Arg Asp
180 185 190

Leu Ile Trp val val Ile Lys Met GIn Ile Lys val Asn Arg Tyr Pro
195 200 205

Ala Trp Gly Asp Thr val Glu Ile Asn Thr Arg Phe Ser Arg Leu Gly
210 215 220

Lys Tle Gly Met Gly Arg Asp Trp teu Ile Ser Asp Cys Asn Thr Gly
225 230 235 240
Page 59



Giu Ile

Thr

Arg

Pro Leu

Leu

Arg

Phe

026172-005010PC - Seqguence Listing. l.TXT

val Arg

Leu Ser

260

val Asp

275

His Lys

Pro
305

Gly

Tyr Ile

Gin Glu

Asp Ser

val Arg

370

Ile val

385

Gly Ala

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

<400> 62
ggcgegecat

62
1339
DNA

ccteccecaa
ccaagtccat
ccaacggetce
ccageeccec
ccatcaccac
gceccegacat

tcegecagic

Phe
Trp
Gly
Leu
val
355
ser

ASn

Ile

Lys val

Asn Asp

Lys

ser

LyS

Leu

Leu Pro

val
280

Pro

Thr

Gly
295

Asp vall

310

Ile
325

Trp

Cys ser

340

Leu
Gln Tyr

Gly Ala

Leu

Leu

ser

Gln

Thr

Glu Ser

Ala Leu

val Thr

360

His
375

Leu

Glu Trp

390

Thr
405

Ser

ggtggccgec
gccecggeaag
ccccaacggce
cgecgtgage
ccccegeacc
cgtgttegty
gctggtggac

cttctccatc

Gly

Lys Thr

Cuphea hookeriana

gccgecteca
ttcggcaact
ggcttecagy
crgaagagcg
ttcctgcacc
aagtccaage
agcttcggec

cgctcctacy

250

Tyr Glu val

265

Ite Glu Asp

Asp Ser Ile

His
315

Asn Gln

Met Pro Thr

330

Glu
345

Tyr Arg

Ala Met Asp

Ley Arg Leu

Arg Pro

Ser Asn

410

gcgccttett
ggccctecag
tgaaggcecaa
gcagcctgaa
agctgeecga
gcecccgacat
tggagtccac

agatcggcac

Glu
270

His G1In

ser Asp Leu

Glin
300

Lys Gly

val Ser Asn

Glu val Leu

Arg Glu Cys

350

Pro Ser

365

Lys

Glu
380

Asp Gly

Asn Ala Gly

Asn Ser val

cceccgtgece
cctgageccce
cgacagcgec
cacccaggag
ctggageege
gcacgaccge
cgtgcaggac

cgaccgcace

pPage 60

Ala Thr ser Ala Tyr Ala Met Met Asn Gin Lys

255

Ile val

Lys val

Leu Thr

val

Giu
335

Gly Arg

val Gly

Thr

Ala Asn

400

Ser
4135

gcceceggeg
teettcaage
caccccaagyg
gacacctcct
ctgctgaccy
aagtccaage
ggcctggtgt

gccageatcg

60
120
180
240
300
360
420
480



agaccctgat
tgctggacgg
tcaagatgca
cccgetteag
acaccggega
gccgectgte
gccecegtgat
gcatccagaa
acgtgaagta
agctgtgetc
gcgtgaccgce
gcctggagga
gcgreaacgyg
acaaggacca
agtgactcga
<210> 63
<211> 382
<212> PRT
<213> umbel
<400> 63

Met Ala Thr
1

Met Leu Ala

Gin Leu Arg
35

Thr Lys Phe
Met Leu Phe
65

Trp Thr Asn

ASp Asp His

1le Arg Sser
115

026172-005010PC - Seguence Listing_1.TXT
gaaccacctg caggagacct ccctgaacca ctgcaagage accggeatcc

cttcggeccge accctggaga tgtgcaagcg cgacctgatc tgggtggiga
gatcaaggty aaccgctacc ccgectgggy cgacaccgtg gagatcaaca
ccgcectggge aagatcggea tgggoecgega ctggotgatce tocgactgea
gatcctggtg cgogocacca gegoctacge catgatgaac cagaagacce
caagctgcéc tacgaggtge accaggagat cgtgcccctg ttcgtggaca
cgaggactcc gacctgaagg tgcacaagtt caaggtgaag accggegaca
gggcctgace cccggcetgga acgacctgga cgtgaaccag cacgtgtcca
catcggctgg atcctggaga geatgoccac cgaggtgoetg gagacccagg
cctggeecty gagtaccgec gogagtgegg ccgogactee gtgotggaga
catggaccce agcaaggtgyg goegtgogetc ccagtaccag cacctgctyge
cggcaccgcee atcgtgaacg gegecaccga gtggogocce aagaacgecg
cgccatctee accggcaaga ccagcaacgyg caactccegtyg tccatggact
cgacggcgac tacaaggacc acgacatcga ctacaaggac gacgacgaca

gttaattaa

Tularia sp.

Thr Ser Leu Ala Ser Ala Phe Cys Ser Met Lys Ala val
5 10 15

Arg Asp Gly Arg Gly Met Lys Pro Arg Ser Ser Asp Leu
20 25 30

Ala Gly Asn Ala Pro Thr Ser Leu Lys Met Ile Asn Gly
40 45

ser Tyr Thr GEU ser Leu Lys Arg.%gu Pro Asp Trp Ser
5

Ala val 1Ile Thr Thr 1le phe ser Ala Ala Glu Lys Gln
70 75 30

Leu Glu Trp LyS Pro Lys Pro Lys Leu Pro Glin Leu Leu
85 90 g5

Phe Gly Leu His Gly Leu val Phe Arg Arg Thr pPhe Ala
100 105 110

Tyr Glu val Gly Pro Asp Arg Ser Thr Ser Ile Leu Ala
120 125

Page 61

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1329
1339



val

ASD

Pro

LYyS

l.eu

Ley

Glu

305

Thr

ser

Ser

ser

<210> 64

Met

130

Ile

Leu

Thr

Asn

Glu

210

Thr

Pro

Leu

Thr

Lys

290

Ser

Arg

Glu

Glu

Phe
370

Asnh

Leu

Met

Trp

Asn

195

Ile

Arg

Ala

Gin

Pro

275

Tyr

His

Asp

Ala

val

355

Arg

<211> 1240
<212> DNA

His

Gly

Trp

Gly

Gly

Leu

Arg

Phe

Lys

260

Arg

val

His

Ser

Gly

Leu

Gly

Met

Asp

val

165

Asp

Met

Thr

Leu

Ile

245

Leu

Trp

Ala

Ile

val

325

Leu

Arg

ITe

026172-005010PC ~ Sequence Listing_1.TXT

Gln Glu Ala Thr Leu Asn His

Thr

Arg

Arg

Ser

230

ASp

Asn

ASt

Trp

ser

310

Leu

va’

Ala

Ser

135

Phe

Arg

val

Arg

Cys

215

Thr

Ash

ASp

ASp

val

295

Ser

Arg

Cys

Arg

val
375

Gly

Arg

Glu

200

Thr

Ile

val

Ser

l.eu

280

Phe

rhe

Ser

AsSp

Thr

360

Ile

Thr

Thr

val

185

Phe

Ser

Pro

Ala

Thr

265

Asp

Glu

Thr

L.eu

His

345

Giu

Pro

Thr

His

170

Glu

Leu

Leu

Asp

val

250

Ala

va'l

Thr

Leu

Thr

330

Leu

rp

Ala

Leu

155

val

cys

val

Ser

Glu

235

LysS

Asp

‘Asn

val

Glu

315

Thr

Leu

Arg

Glu

140

Glu

Ala

Trp

Arg

val

220

val

AsSp

TV

Gln

Pro

300

Tyr

val

Gln

Pro

Pro
380

Page 62

Ala Lys Ser val

Met

val

Ile

Asp

205

l.eu

Arg

ASp

Ile

His

285

Asp

Arg

sSer

Leuy

LysS

365

Arg

Ser

Glu

Gly

Cys

Met

Gly

Glu

GIn

270

val

Ser

Arg

Gly

Glu

350

Leuy

val

LYyS

Arg

Ala

Lys

Asn

Glu

ITe

255

Gly

Asn

Ile

Glu

Gly

Gly

Thr

Arg

160

Tyr

ser

Thr

Thr

Ile

240

Lys

Gly

Asn

Phe

Cys

320

ser

Gly

Asp



<213> umbellularia sp.

<400> 64
ggcgegecat

tggcecegega
acgceeecac
agcgectgec
agaagcagtg
accacttcgg
tgggccecga
fgaaccacgc
ccaagcgega
c€crggggcga
gcecgegacty
tgagcgtyct
gcgagatcgg
tgcagaaget
acgacctgga
ccgtgcccga
gcgagtgeac
aggccggect
cccgcacega
ccgagececyg
actacaagga
<210>
<211>
<212>
<213>

<220>
<223>

65
20
DNA

026172-005010PC - Sequence Listing l.TXT

ggccaccace
cggocgegge
ctccctgaag
cgactggrcc
gaccaacctg
cctgeacgge
ccgcageace
caagagcgtg
cctgatgtgy
caccgtyggag
cctggtgege
gatgaacacc
ceccgecttce
gaacgactce
cgtgaaccag
cagcatcttc
ccgegactcec
ggtgtgcgac
gtggcgeecc
cgtgatggac

cgacgacgac

pramer

<400> 65
ccgecgtget

<210>
<Z21k>
<212>
<213>

66
20
DNA

<220>
<223>

ggacgtggtg

primer

agcctggeect ccgeettectg ctccatgaag gcecgtgatge

atgaagececc
atgatcaacg
atgctgttecg
gagtggaagc
ctggtgrtec
tccatectyg
ggcatcctgg
gtggtgegee
gtggagtgct
gactgcaaga
cgeaceegec

atcgacaacy

accgecgact

cacgtgaaca
gagtcccacc
gtgctgcgea
cacctgcetgc
aagctgaccg
tacaaggacc

aagtgactcg

Artificial Sequence

Artificial Segquence

gcagcrcega
gcaccaagtt
ccgtgatcac
ccaagcccaa
gccgeacctt
ccgtgatgaa
gcgacggctt
gcacccacgt
ggatcggcgc
ccggegagat
gcctgagcac
tggccgtgaa
acatccaggg
acctgaagta
acatcagctc
geetgaccac
agctggaggg
actccttecg
acgacggega

agttaattaa

cctgcagcetg
cagctacacce
caccatcttc
gctgecceceag
cgccatooyge
ccacatgcag
cggcacceacce
ggccgtggag
cageggceaac
cctgacceege
catccccgac
ggacgacgag
cggcctgacc
cgtggcctgg
ctteaccecty
cgtgagcgge
cggcagegag
cggcatcage

ctacaaggac

pescription of Artificial Sequence: Synthetic

Description of Artificial Seguence: Synthetic

pPage 63

cgcgccggea
gagagcctga
agcgccgecg
ctgctggacy
tcetacgagg
gaggccacce
ctggagatgrt
cgctacccea
aacggcatgc
tgcacctecc
gaggtgcgceg
atcaagaagc
cceegetgga
gtgttcgaga
gagtaccgcec
gacagctecg
gtgctgcgey
gtgatccccg

cacgacatcg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
260

1020
1080
1140
1200
1240

20
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<400> 66

9gtggcgggg tccagggrgt

<210> 67

<211> 20

<212> DNA

<213> Artificial Seguence

<220>

<223> Dpescription of Artificial Sequence: Synthetic
primer

<400> 67

cggecggegg ctecttcaac

<210> 68

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> bescription of Artificial Ssequence: Synthetic
primer

<400> 68

ggcgctcecy taggtcogggt

<210> 69

«211> 1335

<212> DNA

<213> chlorella sorokiniana

<400> 69

cgcctgcaac gcaagggcag ccacagecge tcccacccge cgetgaaccg

gggcgcctyge cgoctgoctg ccgeatgctt gtgoetggtga ggctgggeagy

ctgattgagg ctrtggttcat cgggtggaag cttatgtgty tgctgggctt

caatgcgcat ggtggcaaga gggcggcage acttgctgga gotgceogeog

tggttcaatt gcggcageoca gagggatttc agatgatcgc gegtacaggt

tgtcagcaaa ggtagcagtt tgccagaatg atcggttcag ctgttaatca

gagaaggggt caagtgcaaa cacgggcatg ccacagcacg ggcaccgggg

caccaccaag tgtgtgcgay ccagcaltcge cgoctggetg tttcagcotac

gtcatccaac gtaaccatga gcigatcaac actgcaatca tcgggcdggce

catgcctggc gaagacacat ggtgtgcgga tgctgecgge tgetgectge

gttgagttgg cagcaggctc agccatgcac tggatggcag ctgggcotgec

ggtggatagg atgcaagtgg agcgaatacc aaaccctctg getgettget

gcatcgcacc atcagcagga gogeatgcga agggactgge cccatgeacg

ccggagegea ccgagtgtoe acactgtcac caggcccgea agotttgeag

atggacgcat gtagcgctga cgtcccttga cggcgetect ctecgggrgty

tgcagcacag gcagcagagyg ¢ggcggcage agagcggogg cagcageggce

Page 64

acacgtgctt
tgctgecatg
gcatgccggg
tgcctecagg
tgagcagcag
atgccagceaa
agtggaatgg
aacggcagga
gtgatgcaag
tgcgcacgec
actgcaatgt
gggttgcatg
ccatgccaaa
aaccatgcetc
ggaaacgcaa

gggggccacc

20

20

20

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



cttettocgyg
catttgcatg
tgcgggaceyg
tgcattggac
agctcageaa
ctgattgcecce
cactagtggc
<210>
<211>
<212>
<213>

<400> 70
atggccacca

70
1146
DNA

gacggcegeg
acctccctga
ccecgactggt
tggaccaacc
ggcctgeacy
gaccgcagea
gccaagagcy
gacctgatgt
gacaccgtgg
ttcetggtge
ctgatgaaca
ggcceegect
ctgaacgact
gacgtgaacc
gacagcatct
acccgegact
.ctggtgtgcg
gagtggcgcec
cgcgrg
<210>
<211>

<212>
<213>

71
1146
DNA

<400> 71
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ggtcgcgeoe cagecagegy tgatgegetyg atcccaaacg agttcacatt

cctggagaag
ccaggctage
tgcatttggg
cctgteecgt
ggctcgegaa

gegece

ccagectgge
gcatgaagcc
agatgatcaa
ccatgctgtt
tggagtggaa
geetggtgtt
cctccatect
tgggcatcct
gggtggtgceg
aggtggagtg
gcgactgcaa
ceegeaccecy
tcatcgacaa
ccaccgecga
agcacgtgaa
tcgagtecca
ccgtgetgeg
accacctgcet

ccaagcrgac

cgaggctggg
agcaaaggeg
tggggcggcc
gggtcccecg
gtaggcgecc

Umbellularia californica

ctececgecttce
ccgcagetec
cggcaccaag
cgccgtgatce
gcecaagece
ccgccgeace
ggccgtgatg
gggcgacggc
ccgcacccac
ctggatcgge
gaccggcgag
ccgeetgage
cgtggecyty
ctacatccag
caacctgaag
ccacatcagce
cagcctgacc
gcagctggag

cgactecctte

Cinnamomum camphora

gcctttggge tggtgcagee cgcaatggaa

cctceccctac
ggctgttict
tgccgatgaa

tcctttetge

tgctccatga
gacctgcagce
ttcagctaca
accaccatct
aagctgeeec
ttegccatec
aaccacatgc
ttcggecacca
gtggccgtgy
gccageggea
atcctgaccce
accateccecg
aaggacgacg
ggcggcctga
tacgtggect
tccttcacce
accgtgageg
ggcggeagey

cgcggeatca

tcecgcatcega
ttcgtgttge
atcgtgtgea

tegeectctc

aggccgtgat
tgcgegeegy
ccgagagect
tcagcgeegce
agctgctgga
gcrcctacga
aggaggccac
ccectggagat
agcgctaccc
acaacggcat
getgeaccte
acgaggtgcg
agatcaagaa
ceeecegetg
gggtgttcga
tggagtaccg
gcggeagetc
aggtgctgeg
gcgtgatccc

Page 65

tgttccatag
aaaacgcgcec
cgeegatcag

tcegteecge

gctggeecge
caacgcceee
gaagcgccty
cgagaagcag
cgaccacttc
gotgggeccc
cctgaaccac
gtccaagegce
cacctgggge
gcgeegegac
cctgageogtg
cggcgagatce
gctgcagaag
gaacgacctg
gaccgtgecc
ccgcegagtge
cgaggceggc
cgceegeacc

cgeegagecc

1020
1080
1140
1200
1260
1320
1335

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1146
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atggccacca cctcectgge ctecgectte tgcagcatga aggecgtgat
gacggccgeg gcatgaagee ccgotccage gacctgeage tgcgogecgg
acctecctga agatgatcaa cggcaccaag ttctcctaca ccgagagect
cccgactggt ccatgctgtt cgecgtgatc accaccatct tetecgecge
tggaccaacc tggagtggaa goccaageoe aaccececee agetgctgga
ggcccccacg gectggtygtt ccgcocgecace ttcgecatec gcagcetacga
gaccgctcca ccageatcgt ggecgtgatg aaccacctge aggagyccge
gccaagtccg tgggeatcct gggcgacgygce tteggcacca ccctggagat
gacctgatct gggtyggtgaa gcgcacccac gtggccgtgg agegotaccc
gacaccgtgg aggtggagtg ctgggtggge goctccggea acaacggecy
ttcctggtyge gegactgcaa gaccggegag atcotgacce gotgcaccte
atgatgaaca cccgeacccg ccgectgage aagatccccg aggaggtgeg
ggcececgect tcatcgacaa cgtggecgtg aaggacgagy agatcaagaa

ctgaacgact ccaccgccga ctacatccag ggeggoectga ccccccgetg

gacatcaacc agcacgtgaa caacatcaag tacgtggact ggatcctigga

gacagcatct tcgagagecca ccacatctcc tccttcacca tcgagtaccg

accatggaca gcgtgctgca gtccctgacc accgtgagey geggetectc

ctggtgtgcg agcacctgct gcagctygag ggeggcageg aggtgctgeg

gagtggcgcc ccaagcetgac cgactcctic cgcggeatca gogtgatccoc

agcgtg

<210> 72

<211> 72

<212> DNA

<213> Artificial Sequence

<220> ) ) )

<223> Description of Artificial Sequence: Synthetic
otigonucleotide

<400> 72

atggactaca aggaccacga cggcgactac aaggaccacg acatcgacta
gacgacaagt ga

<210> 73

<211> 408

<212> DNA

<213> Chlorella vulgaris

<400> 73
ctcgaggeag cagcagetcg gatagtatcg acacactctg gacgetggtc

ctgttgccge cacacttget gecttgacct gtgaatatce ctgecgettt
cctcagtgtg tttgatcttg tgtgtacgeg citttgcgag ttgctagetg

Page 66

gcrggeccge
caacgcccag
gaagaagctg
cgagaagcag
cgaccacttc
ggtgggcccc
cctgaaccac
gtccaagege
cgcctggggce
cecgecacgac
cctgagegty
cggcgagatc
gceccagaag
gaacgacctg
gaccgtgecce
ccgegagtge
cgaggeegge
cgccaagacc

cgeegagtec

caaggacgac

gtgtgatgga
tatcaaacag

cttgtgctat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1146

60
72

60
120
180
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ttgegaatac cacccccage atcccctice ctegltttcat atcgottgea tcccaaccge

aacttatcta cgctgtcctg cratccctca gogetgotec tgetcctget cactgoocct

cgcacagcct tggtttggge tccgectgta ttctcctggt actgcaacct gtaaaccagc

actgcaatge tgatgcacgg gaagtagtgg gatgggaaca caaatgga

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

<220>
<223>

<400>

74
20
DNA
Artificial sequence

Description of Artificial Sequence:

primer

74

ctgggcgacg getteggeac

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

<220>
<223>

<400>

75

20

ONA

Artificial Segquence

pescription of Artificial Sequence:

primer

75

aagtcgegye geatgeegtt

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

<220>
<223>

<400>

76

20

DNA .

Artificial Sequence

Description of artificial seguence:

primer

76

tacceegect ggggcegacac

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

<220>
<223>

<400>

77

20

DNA

Artificial Sequence

Description of Artificial Sequence:

primer

77

cttgctcagg cggegggtgce

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

<220>

78

1317

DNA

Artificial Sequence

synthetic

Synthetic

Synthetic

Synthetic

<223> Description of Artificial Sequence: Synthetic
Page 67

240
300
360
408

20

20

20

20



026172-005010PC - Sequence Listing_1.TXT

polynucleotide

<400> 78
atggtggccy ccgeogectc cagegecttc tteocecgtge cocgoeecccegy

aagcccggeca agttcggcaa ctggecctcc agectgagec ccrcectrcaa
atccccaacg gcoggettcca ggtgaaggee aacgacagcg cccaccccaa
tccgecgtga goctgaagag cggcagectg aacacccagg aggacacctce
cccccecgea ccttectgea ccagetgeoe gactggagec goctgotgac
accgtgtteg tgaagtccaa gcgccccgac atgcacgace gcaagtccaa
atgctggtgg acagettegg cctggagtcc accgtgcagg acggecetggt
teetteteca tecgotecta cgagatcgge accgaccgea ccgecageat
atgaaccacc tgcaggagac ctccctgaac cactgcaaga gcaccggeat
ggcttcggee gcaccctgga gatgtgcaag cgcgacctga tctgggtggt
cagatcaagg tgaaccygcta ccccgecigg ggcgacaccg tggagatcaa
agccgectgyg gcaagatcgg catgggecge gactggetga tctccgactg
gagatcctgg tgcgcgocac cagcgcectac gecatgatga accagaagac
tccaagetge cctacgaggt gcaccaggag atcgtgecee tgttegtgga
atcgaggact ccgacctgaa ggtgcacaag ttcaaggtga agaccggega
aagggcctga cccccggety gaacgacctg gacgtgaacc agcacgtgtc
tacatcggct ggatcctgga gagcatgecc accgaggtge tggagaccca
tccetggeee tggagtaccg ccgcgagtge ggecgegact ccgtgctgga
gccatggacc ccagcaaggt gggegtgege tcccagtacc agcacciget
gacggcaccg ccatcgtgaa cggcgccace gagtggegee ccaagaacgc
ggcgecatct ccaccggcaa gaccagcaac ggcaactccg tgtccatgga
cacgacggcg actacaagga ccacgacatc gactacaagg acgacgacga
<210> 79
<211> 1170
<212> DNA
<213> Aarrificial Sequence
<220>
<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 79
atggccaccg catccacttt ctcggegttc aatgeccget. gecggegacct

gcgggetecy ggececggecy cccagegagg cccctecceg tgegegggog
cccgactgga gocgoctgot gaccgecatc accaccgtgt tcgtgaagtce
gacatgcacg accgcaagic caagcgeccc gacatgcotgg tggacagett
tccaccgtge aggacggcect ggtgttccge cagltocttct ccatccgetc

Page 68

cgecteecce
gcﬁcaagtcc
ggccaacgge
ctcecagecce
cgccatcacc
gcgeeecgac
gttccgecag
cgagacccty
cctgetggac
gatcaagatg
cacccgcettce
caacaccgge
cecgeegectg
cagccccgtg
cagcatccag
caacgtgaag
ggagctgtgce
gagcgtgacc
gecgectggag
cggcgecaac
ctacaaggac

caagtga

gcgtcgetcg
cgcccagetg
caagcgececc
cggcctggag

ctacgagatc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
360
960

1020
1080
1140
1200
1260
1317

60
120
180
240
300



(026172-005010PC - Sequence Listing_1.TXT

ggcaccgacc gcaccgecag catcgagacc ctgatgaacc acctgcagga
aaccactgca agagcaccgg catcctgctg gacggcttcg gecgcaccct
aagcgcgacc tgatctgggt ggtgatcaag atgcagatca aggtgaaccg
tggggcgaca ccgtggagat caacacccge ttcagecgoco tgggcaagat
cgcgactgge tgatctccga ctgcaacacc ggcgagatcc tggtgcgegc
tacgccatga tgaaccagaa gacccgocge ctgtccaage tgecctacga
gagatcgtgc ccctgttegt ggacagccce gtgatcgagg actccgacct
daagttcaagg tgaagaccgg cgacagcatc cagaagggcc tgacccccag
ctggacgtga accagcacgt gtccaacgtg aagtacatcg getggatcct
cccaccgagg tgctggagac ccaggagetg tgotccctgg ccctggagta
tgcggeegeyg actccgtgct ggagagcgtg accgccatgg accccageaa
cgctcccagt accagcacct getgcgectg gaggacggca ccgecatcegt
accgagtggc gccccaagaa cgoecggegee aacggegeca tctecaccygy
aacggcaact ccgtgtccat ggactacaag gaccacgacg gcgactacaa
atcgactaca aggacgacga cgacaagtga

<210> 80

<211> 1170

<212> DNA

<213> Artificial sequence

<220>

<223> pescription of Artificial Sequence: Synthetic

polynucieotide

<4(306> 80
atggctatca agacgaacag gcagcctgtg gagaagectc cgttcacgat

cgcaaggcca tccccgegea ctgtttcgag cgctcggcge ttcgtgggcg
cccgactgga goecgectget gaccgecatc accaccgtgt tcgtgaagte
gacatgcacg accgcaagtc caagcgcoccc gacatgetgg tggacagett
tccaccgtge aggacggect ggtgttocge cagtocttct ccatcegetc
ggcaccgacc gcaccgccag catcgagacc ctgatgaacc acctgcagga
aaccactgca agagcaccgg catcctgotg gacggotteg gecgeaccect
aagcgegace tgatctgggt ggtgatcaag atgcagatca aggtgaaccy
tggggcgaca ccgtggagat caacacccgce ttcagccgcc tgggcaagat
cgcgactgge tgatctcocga ctgcaacace ggegagatcee tggtgegege
tacgccatga tgaaccagaa gacccgoecgc crgtccaage tgecctacga
gagatcgtgc ccctgttcgt ggacagecce gtgatcgagyg actccgacct
aagttcaagy tgaagaccgg cgacageatC cagaagggec tgacccecgg

ctggacgtga accagcacgt gtecaacgty aagtacatcg getggatcct
Page 69

gacctcectg
ggagatgtgc
ctacceegec
cggcatgggc
€accagegee
ggtgcaccag
gaaggtgcac
ctggaacgac
ggagagcatg
ccgeegegag
ggtgggcgtyg
gaacggcgcc
caagaccagc

ggaccacgac

cgggacgctg
cgcccagety
caagcgeeec
cggcetggag
ctacgagatc
gacctccctyg
ggagatgtge
ctaccccgec
cggcatggge
caccagcgec
ggtgcaccag
gaaggtgcac
ctggaacgac

ggagagcatyg

360
420
480
540
600
660
720
780
840
200
960
1620
1080
1140
1170

60
120
180
240
300
360
420
480
540
600
660
720
780
840



cccaccgagg
tgcggecgeg
cgctecccagt
accgagtgge
aacggcaact
atcgactaca
<210>
<211>
<212>
<213>

<220>
<223>

81
1167
DNA
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fgctggagac ccaggagetg tgotccctgg ccctggagta ccgecgegag

actcegtgct ggagagcegtg accgccatgg accccagcaa

accagcacct gctgecgectg gaggacggea ccgecatcgt

gccccaagaa cgocggegee aacggcegeca totecaccgg

ccgtgtccat ggactacaag gaccacgacg gcgactacaa

aggacgacga

polynucleoctide

<400> 81
atgacgttcg

gtcgeggtyc
gactggagec
atgcacgacc
accgtgcagg
accgaccgca
cactgcaaga
cgcgaccrga
ggcgacaccg
gactggctga
gccatgatga
atcgtgeccc
ttcaaggtga
gacgtgaacc
accgaggtge
ggcecgegact
tcccagtace
gagtggcgee
ggcaactccg
gactacaagg
<210> 82

<211> 1149
<212> DNA

gggtcgcect
gcgcccagte
gcctgetgac
gcaagtccaa
acggcctggt
ccgcecageat
gcaccggeat
tctgogtrggt
tggagatcaa
tcteccgactg
accagaagac
tgttcgtgga
agaccggega
agcacgtgtc
tggagaccca
ccgtgetgga
agcacctgcet
ccaagaacgc
tgtccatgga

acgacgacga

cgacaagtga

Artificial Sequence

ccecggeeatg
ggcgagtcag
cgecatcacc
gcgeeccgac
gttcegecag
cgagaccctg
cctgetggac

gatcaagaty

CacCcCcgCttc

caacaccgge
ccgeegecty
cagceccgty
cagcatccag
caacgtgaag
ggagctgtgc
gagcgtgacc
gcgeetggag
cggcgecaac
ctacaaggac

caagtga

ggccgeggtyg
gttttggaga
accgtgttcg
atgctggtggy
tccttectcca
atgaaccacc
ggctteggec
cagatcaagg
agccgectgg
gagatcctygg
tccaagetye
atcgaggact
aagggcctga
tacatcggct
tccetggecce
gccatggacc
gacggcaccyg
ggcgecatet

cacgacggcy

Description of Artificial Sequence: Synthetic

tcrcccttce
gcgggegege
tgaagtccaa
acagcttcgg
tccgotocta
tgcaggagac
gcaccctgga
tgaaccgcta
gcaagatcgg
tgcgegecac
cctacgaggt
ccgacctgaa
ccceoggctg
ggatcctgga
tggagtaccyg
ccagcaaggt
ccatcgtdgaa
ccaccggceaa

actacaagga

Page 70

ggtggacgtg
gaacggcgec
Caagaccagc

ggaccacgac

ccggeccagg
ccagctgecc
gecgeeecgac
cctggagtec
cgagatcgge
ctcecctgaac
gatgtgcaag
ccccgectyg
catgggcege
cagcgectac
gcaccaggag
ggtgcacaag
gaacgacctg
gagcatgeec
cecgegagtgce
gggcgigege
cggcgecace
gaccagcaac

ccacgacatc

900
960
1020
1080
11490
1170

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1167
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<213> Artificial Sequence

<220> ) )

<223> pescription of Artificial Sequence: Synthetic
polynucleotide

<400> 82
atgacgttcg gggtcgeect coeggecatg ggccgeggtyg tctoecttec

gtcgeggtge gogeccagtc ggcgagtcag grtittggaga - gegyggcgege
tccatgeigt togecgtgat caccaccatc ttcagcgecg ccgagaagea
ctggagtgga agcccaagece caagetgece cagetgetgg acgaccactt
ggcctggtgt tccgecgecac cttcgecatc cgetectacg aggtgggecc
acctccatce tggccgtgat gaaccacatg caggaggceca ccctgaacca
gtgggcatce tgggcegacgg cttcggeacc accctggaga tgtccaagey
tgggtggtgc gccgcaccca cgtggocgty gagegotacc ccacctgagyg
gaggtggagt gctggatcgg cgocagegge aacaacggca tgcgocgega
cgcgactgca agaccggega gatcctgace cgetgcacct ccctgagegt
acccgeacee gecgectgag caccatccocce gacgaggtge goggegagat
ttcatcgaca acgtggccgt gaaggacgac gagatcaaga agctgcagaa
tccaccgeeg actacatcca gggcggectg accccccget ggaacgacct
cagcacgtga acaacctgaa gtacgtggcc tggotgttcg agaccgtgec
ttcgagtecoce accacatcag ctocttcacce ctggagtacc gocgcgagty
tcecgtgotge gcagoctgac caccgtgage ggcggeadet ccgaggecgg
gaccaccige tgcagctgga gggeggeage gaggtgetygc gocgeocgeac
cccaagetga ccgactoctt ccgcggeatc agcgtgatcc ccgocgagec
gactacaagg accacgacgg cgactacaag gaccacgaca tcgactacaa
gacaagtga
115 Tias
<212> DNA
<213> Artificial Seguence
<220>
<223> bescription of Artificial Sequence: Synthetic
polynucleotide

<400> 83
atggcttccyg cggcattcac catgtcggeg tgccccgega tgactggeag

gcacgtcgct ccggacggoc agtcgccacc cgectgaggyg ggogogooce
atgctgtteg ccgtgatcac caccatcttc agecgecgecg agaageagtyg
gagtggaagc ccaagceccaa getgecccag ctgetggacg accacttcgg
ctggtgttcc gocgcacctt cgocatccge tectacgagg tgggecccga

Page 71

ccggeecagy
cceccgactgy
gtggaccaac
cggectgeac
cgaccgeagce
cgccaagage
cgacctgatg
cgacaccgtg
cttcctggtg
gctgatgaac
cggeeecgec
gctgaacgac
ggacgtgaac
cgacagcatc
cacccgegac
cctggtgtge
cgagtogege
ccgcgtgatg

ggacgacgac

ggccectggy
cgactggtcc

gaccaaccty
cctgeacgge

ccgcagcacc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960

1020
1G80
1140
1149

60
120
180
240
300



tcecatcctgg
ggcatcctgg
gtggtgegcec
gtggagigct
gactgcaaga
cgcaccegec
atcgacaacg
accgcecgact
cacgtgaaca
gagtcccaéc
gtgctgecgea
cacctgetge
aagctgaccyg
tacaaggacc
aagtga
<210>
<211>
<212>
<213>

<220>
<223>

84
1155
DNA
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ccgtgatgaa ccacatgcag gaggccacce tgaaccacge caagagegtg

gcgacggett cggcaccacc ctggagatgt ccaagegcga cctgatgtgg

gcacccacgt
ggatcggcgce
ccggcgagat
gcctgageac
tggcegtgaa
acatccaggg
acctgaagta
acatcagctc
gcctgaccac
agctggaggg
actcctteeg

acgacggega

polynucleotide

<400> 84
atggccaccg

gcgggcetecg
tggtccatge
aacctggagt
cacggecetag
agcacctcea
agcgtgggea
atgtgggtgg
gtggaggtgg
gtgcgcgact
aacaccegea
gcettecatcg
gactccaccyg

aaccagcacg

catccacttt
ggccccyggeg
tgttcgeegt
ggaagcccaa
tgtteegeceg
tcctggeegt
tcctgggega
tgegeegeac
agtgctggat
gcaagaccgg
ccegecgect
acaacgtgge
ccgactacat

tgaacaacct

ggccgtggag
cagcggcaac
cctgaccege
catccccgac
ggacgacgag
cggcctgace
cgtggcctgg
cttcaccctg
cgtgagecyge
cggcagcgag
cggcatcage

ctacaaggac

Artificial seguence

ctcggegttc
cccagegagg
gatcaccacc
gcccaagcetyg
caccttegec
gatgaaccac
cggcttcgge
ccacgtgygcc
cggcgecage
cgagatcctyg
gagcaccatc
cgtgaaggac
ccagyggegyc
gaagtacgtg

cgetaceecea
aacggeatgc
tgcacctccc
gaggtgcgeyg
atcaagaagc
cceegetgga
gtgttcgaga
gagtaccgcce
ggcagcerecyg
gtgctgegeg
gtgatceccy

cacgacatcg

aatgceceget
cccetecccy
atctrcagcg
cecceagetge
atccgetect
atgcaggagg
accacccetgg
grggagcget
ggcaacaacg
accecgetgea
ccegacgagy
gacgagatca
ctgaccecccce

gcectgggtgt

cctggggega
gccgecgactt
tgagcgtgct
gcgagatcgy
tgcagaagct
acgacctgga
cegtgececga
gcgagtgcac
aggccggect
ccegeaccga
ccgageeccy

actacaagga

bescription of Artificial Sequence: Synthetic

gcggegacct
tgcgegggcy
ccgccgagaa
tggacgacca
acgaggtggyg
ccaccctgaa
agatgtccaa
accccaccty
gcatgcgecg
cctecctgag
tgcgcggega
agaagctgca
gctggaacga

tcgagacegt

Page 72

caccgtggag
cctggtgcyc
gatgaacacc
cceegectte
gaacgactcc
cgtgaaccag
cagcatctie
ccgegactcc
ggtgtgcgac
gtggcgeece
cgtgatggac

cgacgacgac

gegtegeteg
cgeececgac
gcagtggacc
ctteggecty
ccecgaccge
ccacgccaag
gcgegaccty
gggcgacacc
cgacttcctg
cgtgctgatg
gatcggcecc
gaagctgaac
cctggacgty

gccegacage

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1146

60
120
180
240
300
360
420
480
540
600
660
720
780
840
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atcttcgagt cccaccacat cagctccttc accctggagt accgecgega ghtgeacccgc 900
gactccgtge tgogeagect gaccaccgtg ageggoggea goetecgagyc cggoctggty 960
tgegaccace tgotgeagot ggagggcgyge agcgaggtge tgogogeccog caccgagtgg 1020
cgccecaage tgaccgactc cttocgegge atcagcegtga tccccgecga geccegegtyg 1080
atggactaca aggaccacga cggcgactac aaggaccacg acatcgacta caaggacgac 1140
gacgacaagt gatga 1155
<210> 85
<211> 1152
<212> DNA
<213> Artificial Seguence
<220>
<223> Description of Artificial Sequence: Synthetic

polynucieotide
<400> 85
atggctatca agacgaacag gcagcectgtg gagaagcctc cgttcacgat cgggacgctg 60
cgcaaggeca teccogegea ctgtttogag cgotcggege ttegtgggog cgceccccgac 120
tggtccatge tgttcgecgt gatcaccace atcticageg ccgecgagaa gcagtggace 180
aacctggagt ggaagcccaa geccaagotg ccccagetge tggacgacca ctteggoctg 240
cacggcectagyg tgttccgecg cacctteogec atccgotoct acgaggtggg ccccgaccyc 300
agcacctcca tcctggccgt gatgaaccac atgcaggagg ccaccctgaa ccacgccaag 360
agcgtgggca tcctgggoga cggeticgge accacccigg agatgtccaa gogcgaccty 420
atgtgggtgg tgcgocgeac €¢acgtggoe gtggagogoet accccacctyg gggogacacc 480
gtggaggtgg agtgctggat cggcgocage ggeaacaacg gcatgegecg cgactiectyg 5340
gtgcgegact gcaagaccgg cgagatcctg acccgetgea cctceectgag cgtgetgatg - 600
aacacccgca cCCgeegoct gagcaccate cccgacgagg tgegeggega gatcggeccce 660
gccttcatcg acaacgtgge cgtgaaggac gacgagatca agaagcetgca gaagetgaac 720
gactccaccg ccgactacat ccagggegge ctgaccccee getggaacga cctggacgty 780
aaccagcacg tgaacaacct gaagtacgtg goctgggigt tcgagaccgt gocccgacage 840
atcttcgagt cccaccacat cagctcctte accetggagt accgocgcega gtgcacccge 900
gactcecgtge tgcgeagect gaccaccgtyg agcggeggca getoccgaggl cggcctggtg 960
tgcgaccace tgctgraget ggagggcgge agcgaggtge tgcgegeccyg caccgagtgg 1020
cgccccaage tgaccgactc cttcogegge atcagegtga tooccgoecga gooceogegty 1080
atggactaca aggaccacga cggcgactac aaggaccacg acatcgacta caaggacgac 1140
gacgacaagt ga 1152
<210> 86
<211> 1155
<212> DNA

Page 73



<220>
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<213> Artificial Sequence

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 86
atggccaccg

gcgggctceeg
tggtccatgce
aacctggagrt
cacggcectygg
tccaccagea
tccgtaggea
atctgggtgg
gtggaggtygg
gtgcgcgact
aacacccgea
gccttcatceg
gactccaccg
aaccagcacyg
atcttcgaga
gacagcgtac
tgcgagcacc
cgccccaage
atggactaca
gacgacaagt
<210>
<211>

<212>
<213>

87
1893
DNA

<220>
<223>

catccacttt
ggccceggeyg
tgttegeegt
ggaagcccaa
tgttccgecy
tcgtggecgt
tcctgggeyga
tgaagcgcac
agtgctgggt
gcaagaccgg
cccgeegect
acaacgiggc
ccgactacat
tgaacaacat
gccaccacat
tgcagtccct
tgctgcaget
tgaccgactc
aggaccacga

gatga

polynucleotide

<400> 87

ctcggegttc
cccagegaag
gatcaccacc
gceeaaceee
caccttegec
gatgaaccac
cggcttegye
ccacgtggec
gggcgcectcc
cgagatecty
gagcaagatc
cgtgaaggac
ccaggacggce
caagtacgtg
ctcctectic
gaccaccgtyg
ggagggcggce
cttcecgegge

cggcgactac

Artificial sequence

gaattccttt cttgcgetat gacacttcca

tcccggeget geatgeaaca cecgatgatge

atgggcgetc cgatgocgct ccagggcgag

aaagacatta tagcgagcta ccaaagccat

cacaggccac tcgagcttgt gatcgcactc

aatgceceget
cceccteeecy
atcttctecg
cececageige
atccgcaget
ctgcaggagy
accacectygg
gtggagcget
ggcaacaacy
acccgetgea
cccgaggagg
gaggagatca
ctgaccccec
gactggatcc
accatcgagt
agcggegget
agcgaggtge
atcagcgtga

aaggaccacg

gcaaaaggta
ttegaceccc
cgctytttaa

attcaaacac

cgctaaggyg

gcggcgacct
tgcgcgggeg
ccgccgagaa
tggacgacca
acgaggtgyg
ccgecctgaa
agatgtccaa
accecegectg
gccgeegeca
cctcectgag
tgcgeggega
agaagcccca
gctggaacga
tggagaccgt
accgccgega
ccteccgaggce
tgcgcgecaa
tccecgecga

acatcgacta

pescription of Artificial seguence: Synthetic

gggcgggcty
cgaagctcct
atagccaggce
ctagatcact

gcgcctotte
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gcgtcgeteg
cgeeecegac
gcagtggacc
cttcggecec
cceccgaccge
ccacgccaag
gcgcgacctg
gggcgacacc
cgacttectg
cgtgatgatg
gatcggcecc
gaagctgaac
cctggacatc
gcccgacagce
gtgcaccatg
cggectggtg
gaccgagtgg
gtccagegty

caaggacgac

cgagacggcet
tcggggctge
cceccgattge
accacttcta

ctcttegttt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1620
1080
1140
1155

60
120
180
240
300



cagtcacaac
cgctgeggeg
ccegtgegey
tcegeegecy
ctgctggacyg
agctacgagyg
gaggccgecec
ctggagatgt
cgetacceeyg
aacggccgcec
tgcacctecce
gaggtgcgeg
atcaagaagc
cceccgetgga
atcctggaga
gégtaccgcc
gactcctecy
gtgctgcegeg
gtgatceccy
cacgacateyg
atagtatcga
ccttgacctg
gtgtacgcgc
tcccectteece
tatcecteag

ccgectgtat

aagtagtggag

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

88
1387
DNA

<220>
<223>

. 026172-005010PC - Sequence Listing..L.TXT
ccgcaaacac tagtatggoc accgcatcca ctttctcgge gttcaatgec

acctgegtecg ctcggeoggge tccogggeocc

ggcgegeecec
agaagcagtg
accacttcgg
tgggceecga
tgaaccacgc
ccaagcgega
cctggggcga
gccacgactt
tgagcgtgat
gcgagatcgg
cccagaaget
acgacctgga
ccgitgeccga
gcgagtgeac
aggccggeet
ccaagaccga
ccgagtecag
actacaagga
cacactctgg
tgaatatccc
ttttgcgagt
tcgtticata
cgctgetect
tctectggta

atgggaacac

polynucTeotide

<400> 88

cgactggtcce
gaccaaccrg
ccececacgge
ccgetecace
caagtccgtg
cctgatctgg
caccgtygag
cctggtgege
gatgaacacc
ceeegectte
gaacgactcc
catcaaccag
cagcatcttc
catggacagc
ggtgtgcgag
gtggcgeecc
cgtgatggac
cgacgacgac
acgctggteg
tgeccgetttt
tgctagetge
tecgettgeat
gctcetgete
ctgcaacctyg

aaatggaaag

Artificial sequence

atgctgttceg
gagtggaagc
ctggtgttcc
agcatcgtgg
ggcatcctyg
gtggtgaagc
gtggagtgcet
gactgcaaga

cgcacccgee

atcgacaacg

accgeccgact
cacgtgaaca
gagagccacc
gtgctgcagt
cacctgctge
aagctgaccg
tacaaggacc
aagtgatgac
tgtgatggac
atcaaacagc
ttgtgctatt
cccaaccgea
actgcecctc
taaaccagca

ctt

ggcgeccage
ccgtgatceac
ccaageccaa
gccgeacctt
cegtgatgaa
gcgacggett
gcacccacgt
gggtgggcgc
ccggcgagat
gcctgageaa
tggccgtgaa
acatccaggg
acatcaagta
acatctcectc
ccetgacceac
agciggagag
actccttecg
acgacggega
tcgaggcage
tgttgecgee
ctcagtgtgt
tgcgaatacce
acttatctac
gcacagcctt

ctgcaatgct

Description of Artificial Sequence: synthetic

gaggcccctc
caccatcttc
cceccecccag
cgccatcege
ccacctgeag
cggcaccacc
ggccgtggag
ctccggeaac
cctgacccge
gatccccgag
ggacgaggag
cggcctgacc
cgtggactgg
cttcaccatc
cgtgagegge
cggcagcgag
cggcatcagc
ctacaaggac
agcagetcgg
acacttgctg
ttgatcttgt
acccccagea
gctgtcctge
ggtttgggcet
gatgcacggg

gaattccttt cttgcgctat gacacttcca gcaaaaggta gggcgggotyg cgagacgact

tceccggeget geatgeaaca ccgatgatge ttcgacccoe cgaagetcct teggagetgc
Page 75

360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1893

60
120



atgggcgetc
aaagacatta
cacaggccac
cagtcacaac
gcgatgactg
agggggcgeg
gccgagaagce
gacgaccact
gaggtgggec
gcecctgaacc
atgtccaagce
ccegectgag
cgcegecacg
tccctgageg
cgcggcgaga
aagccccaga
tggaacgacc
gagaccgtgc
cgecgegagt
tcegaggeey
cgcgccaaga
ccecgecgagt
atcgactaca
tcgacacact
cctgtgaata
gcgettttge
tcccregrtt
tcagegetge
gtattctect

tgggatggga

<210>
<211
«212>
<213>

<220>

39
3631
DNA

026172-005010PC - Sequence Listing_1.TXT

cgatgecget ccagggcgag cgctgtttaa atagccagge

tagcgagcta ccaaagccat attcaaacac

tcgagcttgt
ccgcaaacac
gcagggeocc
ccceccgactg
agtggaccaa
tcggecccca
ccgaccgete
acgccaagtc
gcgacctgat
gcgacaccgt
acttcctggt
tgatgatgaa
tCggeocege
agctgaacga
tggacatcaa
ccgacageat
gcaccatgga
gccrggtgtg
ccgagtggeg
ccagcgtgat
aggacgacga
ctggacgcetg
tcecetgeege
gagttgctag
catatcgctt
tcctgotect
ggtactgcaa

acacaaatgg

gatcgcactc
tagtatgget
tggggcacgt
gtccatgctg
cctggagtyy
cggcctggty
caccageate
cgtgggeate
ctgggtggty
ggaggrggag
gcgcgactyge
cacceygeace
cttcatcgac
ctccaccgec
ccagecacgtg
cttcgagagce
cagcgtygcty
cgagcacctyg
ccccaagetg
ggactacaag
cgacaagtga
gtcgtgtgat
tfttatcaaa
ctgcttgtgce
gcatcccaac
gctcactgee
cctgtaaacc

aaagctt

Artificial Sequence

cgctaagggy
tccgeggeat

cgctccggac
ttcgecgtga
aagcccaagce
ttcegeegea
gtggecgtrga
ctgggcgacy
aagcgeacce
tgctgygtyg
aagaccggeg
cgcecgectga
aacgtggccg
gactacatcc
aacaacatca
caccacatct
cagtcectga
ctgcagctgg
accgactcct
gaccacgacg
tgactcgagg
ggactgttgce
cagccteagt
tatttgcgaa
cgcaacttat
cctegeacag

agcactgcaa

ctagatcact
gegectette
tcaccatgrce
ggccagtege
tcaccaccat
ccaacceccce
ccttegecat
tgaaccacct
gcttcggeac
acgtggecgt
gcgeetecgg
agatcctgac
gcaagatccc
tgaaggacga
agggcggect
agtacgtgga
cctectteac
ccaccgtgag
a4gggcggcag
rccgeggeat
gcgactacaa
cagcagcage
cgccacactt
gtgtttgatc
taccacccec
ctacgctgtc
ccttggttty

tgctgatgea

Page 76

cceccgattge
accacttcta
ctettegttt
ggcgtgeece
cacccgectg
ctteteegec
ccagctgetg
ccgcagetac
gcaggaggec
caccctggag
ggagcgcetac
caacaacggc
ccgetgeacce
cgaggaggty
ggagatcaag
gacceecege
ctggatcctg
catcgagtac
cggcggetec
cgaggtgcty
cagcgtgatc
ggaccacgac
tcggatagta
gctgccttga
ttgtgtgtac
agcatcccct
ctgctatccc

ggctecgect

cgggaagtag

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1887



<400> 89
gaattrccgec

gtgcitggge
gcecatgetga
gccgggeaat
tccaggtogr
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatyg
cacgcegttg
caatgtggtg
tgcatggeat
gceaaacegg
atgctcatgg
acgcaatgca
gccacccttce
cacattcatt
atggaatgcg
ccatagtgca
cgcgecaget,
gatcagctga
tcccgecact
gatcagcgec
Caagggctygg
caagtcceccc
ctggatgaac
gtggaacccc
cctgatcaac
cggctgetgy
cggcatcgac

cccctacctg

o 026172-005010PC - Sequence Listing_1.TXT
<223> Description of Artificial sequence: Synthetic
polynucleotide

tgcaacgcaa
gcctgecgece
ttgaggctiyg
gcgcatggtg
tcaatecgeyy
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggcgaag
agttggcage
gataggatgc
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggcag
ttgcggggtc
tgcatgcetg
ggaccgccag
ttggactgca
cagcaacctyg
ttgceccgget
agtatgetge
tccatgacga
gggcgegoca
agcgtgaacc
gaccccaacy
aagggcgecg
tgggacccece
tccggcageg
cccaagaace

cgcgagtgga

gggcagecac
tgectgecge
gttcatcggg
gcaagagygge
cagccagagg
gcagtttgcee
tgcaaacacg
tgcgagecag
ccatgagctg
acacatggty
aggctcagec
aagtggageg
gcaggagcge
gtgtccacac
cgctgacgtc
cagaggeggc
gcgecccage
gagaagcgag
gctagcagea
tttgggtygy
tcecgtggyt
cgcgaagtrag
tgcaggectt
acgagacgtc
gccaccacgt
agccctaccg
gccccatgat
tgtggggcaa
acccecceege
ccaccatect
agcaggtgca

agaagagccc

ageegerecc
atgcttgtge
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgccac
catcgcegec
atcaacactg
tgcggatget
atgcactgga
aataccaaac
atgcgaaggg
tgtcaccagg
ccttgacgge
ggcagcagag
cagcggtgat
gctggggect
aaggcgectc
geggeegget
cceeegtgec
gcgeectect
cctgttectg
cgaccgeecec
gtacaagcge
caccggcttc
ctacaagggc
catcgtgtgy
catcttcccce
gcccaacgge
gaacatcgec

cctgaacccc

acccgceget
tggtgagget
tgtgtgtget
gctggagetg
gatcgegegt
gttcagctgt
agcacgggca
tggctgttte
caatcatcgg
gcecggetget
tggcagetgg
cctctggcetg
actggeccca
ccecgcaaget
gctecctcteg
cggcggeage
gcgctgatce
ttgggctggt
ccetacteeg
gtttctttcg
gatgaaatcg
ttetgetege
crggeegget
ctggtgcact
ctgacccaga
cacttccagce
atctaccacc
gccecactega
agcgeeeect
aagcccgtga
gagcccaaga

ctgatggccce

Page 77

gaaccgacac
gggcagtget
gggcttgeat
ccgeggtgcc
acaggttgag
taatcaatgc
ccggggagtg
agctacaacg
gcgggegtga
gcctgctgey
gctgecactg
cttgctgggt
tgcacgccat
ttgcagaacc
ggtgtgggaa
agcggcegggy
caaacgagrtt
gcagcccgea
catcgatgtt
tgttgcaaaa
tgtgcacgec
cctetetecy
tcgeegecaa
tcacceecaa
gcaccaacac
cccccaagaa
tgttctacca
ccagcaccga
tcgacatcaa
tcctgtacac
acctgtccga

ccgacgeogt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960

1020
1080
1140
1200
1260
1326
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



026172-005010PC - Sequence Listing_1.TXT

gaacggeatc aacgcctcca gettcogega ceccaccace goectggetgy geecaggacaa 1980
gaagtggege gtgatcatcg getccaagat c€caccgeocge ggectggeca tcacctacac 2040
cagcaaggac ttcctgaagt gggagaagic ccccgagece ctgecactacy acgacggcag 2100
cggcatgtgg gagtgececy acttettece cgtgaccege tteggcagea acggegtgga 2160
gacctccage ttcggegage ccaacgagat cctgaagcac gtgctgaaga tctccctgga 2220
cgacaccaag cacgactact acaccatcgg cacctacgac cgcgtgaagg acaagttcgt 2280
geeegacaac ggettcaaga tggacggeac cgecccccge tacgactacy gcaagtacta 2340
cgccageaayg accttettcg actccgecaa gaaccgecge atectgtggg getggaccaa 2400
cgagtcctcc agcgtggagg acgacgtgga gaagggctgg tccggeatcc agaccateocc 2460
cegeaagate tggetggace geagoggeaa geagetgate cagtggcecy tgegogaggt 2520
ggagcgectg cgcaccaage aggtgaagaa cctgcgcaac aaggtgcetga agtocggeag 2580
ccgecctggag gtgtacggeg tgaccgocge ccaggccgac gtggaggtge tgttcaaggt 2640
gcgegaccetyg gagaaggecyg acgtgatcga goecctectgy accgaccece agetgatetg 2700
cagcaagatg aacgtgtccg tgaagtccgg cctgggocce tteggcoctga tggtgetgge 2760
cagcaagaac ctggaggagt acacctccgt gtacttocge atcttcaagg cccgecagaa 2820
cagcaacaag tacgtggtge tygatgtgetc cgaccagtco cgeagetece tgaaggagga 2880
caacgacaag accacctacg gcgccttcgt ggacatcaac ccccaccage ccctgagect 2940
gcgegecctg atcgaccact ¢cgtggtgga gageticgge ggcaagggoce gogectgeat 3000
caccteecge gtgtacceca agetggecat cggeaagtce agecacctygt tegocttcaa 3060
cracggctac cagtccgtgyg acgtgcrtgaa cctgaacgcc tggagcatga actccgecca 3120
gatcagcatg gactacaagg accacgacgg cgactacaag gaccacgaca tcgactacaa 3180
ggacgacgac gacaagtgat taattaaccg gctcgaggca gcagcagetc ggatagtratce 3240
gacacactct ggacgctggt cgtgtgatgg actgttgecg ccacactrge tgecttgacc 3300
tgtgaataic cctgccgett ttatcaaaca gcctcagtgt gtttgatctt gtgtgtacge 3360
gcttttgoga gttgotaget gettgtgeta tttgcegaata ccacccccag catcccctte 3420
cctegttteca tatcgettge atcccaaccg caacttatct acgetgtect getatcocte 3480
agcgetgctc ¢tgetcctge tCactgeoce togeacagee tiggtttggg ciccgectgtr 3540
attctectygyg tactgeaace tgtaaaccag cactgeaaty ctgatgcacg ggaagtagtg 3600
ggatgggaac acaaatggaa agcttgagct ¢ 3631
<210> 90
<211> 621
<212> PRT
<213>_Artif1cia? Sequence
<220>
<223> Description of Artificial Sequence: Synthetic

polypeptide

page 78



<400> 20
Met Leu Leu

1

Ile
Phe
Arg
TYTr
65

Pro
Trp
Thr
Pro
Ile
145
LYS
Pro

Pro

Thr

Gly

Ser

Thr

Leu

50

Arg

Asn

ASn

Ser

sSer

130

Leu

Asn

Tyr

Asp

Ala

210

Ile

Lys

Met

Ala

Pro

35

Thr

Thr

Gly

Pro

Thr

115

Ala

Pro

GIn

Leu

Ala

195

Trp

His

Trp

Trp

Gln

ser

20

Asnh

Glin

Gly

Pro

Lys

100

Asp

Pro

Asn

Gln

Leu

Arg

Glu

Glu
260

Ala

Metl

Lys

Ser

rhe

Met

85

Gly

Leu

Phe

Gly

val

165

Glu

Asn

Gly

Arg

LyS

Cys

026172-005010PC - sequence Listing_1.TXT

Phe Leu phe teu Leu Ala Gly Phe Ala Ala Lys

Thr

Gly

Thr

His

70

Ala

Ile

Asp

LYS

Gin

Trp

Gly

Gln

Gly

ser

Pro

Asn

Trp

Asn

a5

Phe

Tyr

val

Asn

Ile

135

Pro

Asn

Lys

Ile

ASp

215

Leu

Pro

AsSp

Glu

Gly

40

Thr

Glin

Lys

TrD

AsSh

val

Ile

Lys

Asn

200

Lys

Ala

Glu

Phe

Thr

25

Arg

LYs

Pro

Gly

Gly

AsSp

Gly

Ile

Ala

Ser

185

Ala

Lys

Ile

Pro

Phe
265

10

Ser

Ala

ser

Pro

Ile

90

Asn

Pro

Cys

Leu

Glu

170

Pro

Ser

Trp

Thr

Leu

250

Pro

ASp

Ser

Pro

LYyS

75

Tyr

Ite

His

Trp

TYr

155

Pro

Leu

Ser

Arg

TYT

His

val

Arg

His

Ser

60

Asn

His

val

Pro

Ser

140

Thr

Lys

Asn

Phe

va'l

220

Thr

Tyr

Thr

Page 79

Pro

His

45

val

Trp

L.eu

Trp

Pro

125

Gly

Gly

Asn

Pro

Ser

Asp

Arg

Leu

30

val

Ash

Met

Phe

Ala

110

Ala

Ser

Ile

Leu

Leu

190

Asp

Ile

Lys

Asp

Phe
270

15

val

TYr

Gln

Asn

Tyr

95

His

Ile

Ala

Asp

Ser

175

Met

Pro

Gly

ASp

Gly

Gly

His

LysS

Pro

Asp

80

Ser

Phe

Thr

Pro

160

Asp

Ala

Thr

ser

Phe

240

Ser

Ser



Asn

His

Ile

305

Phe

Ala

Gly

Trp

Arg

Leu

Trp

Ser

465

Giu

Ser

Leu

AsSn

Gly

val

290

Gly

Lys

Ser

Trp

Ser

370

Lys

Lys

Leu

Phe

Thr

450

Gly

Glu

Asn

Lys

Pro
530

val

275

Leu

Thr

Met

LysS

Thr

355

Gly

GIn

GlIn

Gly

Lys

Asp

Leu

Tyr

Lys

Glu
515

Glu

LYs

Tyr

Asp

Thr

340

Asn

Ile

Leu

val

val

420

val

Pro

Gly

Thr

Tyr

500

ASD

GIn

Thr

Ile

Asp

Gly

Phe

Glu

GIn

Ile

Arg

Gln

Pro

sSer

485

val

AsSn

Pro

026172-005010PC - Sequence Listing_l.TXT

ser Ser Phe Gly Glu Pro Asn

ser

Arg

310

Thr

Phe

Ser

Thr

Gln

390

Asn

Gly

AsSp

Leu

Phe

470

val

va'l

ASp

Leu

Leu

295

val

Ala

ASD

Ser

Ile

375

Trp

lLeu

val

l.eu

Ie

455

Gly

Tyr

Leu

LYS

ser
535

280

ASp

LYyS

Pro

Ser

ser

360

Pro

Pro

Arg

Thr

Glu

440

Cys

Leu

phe

Met

Thr

520

Leu

ASp

Asp

Arg

Ala

345

val

Arg

val

Asn

Ala

425

LyS

ser

Met

Arg

505

Thr

Arg

Thr

LyYs

Lys

Glu

Lys

Arg

LYyS

410

Ala

Ala

LYS

val

Ile

490

ser

Tyr

Ala

Lys

Phe

315

AsSp

Asn

ASp

Ile

Glu

395

val

Gin

ASp

Met

Leu

475

Phe

Asp

Gly

Leu

His

300

val

Tyr

Arg

ASD

Leu

Ala

val

AsSn

460

Ala

Lys

Gin

Ala

Ile
540

page 80

Glu Ile Leu Lys

285

Asp

Pro

Gly

Arg

val

365

Leu

Glu

Lys

Asp

Ile

445

val

Ser

Ala

Ser

Phe

525

ASp

Tyr

Asp

Lys

Tle

350

Glu

Asp

Arg

Ser

val

430

Glu

ser

Lys

Arg

His

Tyr

Asn

Tyr

335

Leu

Lys

Arg

Leu

Pro

val

Asn

Gln

495

Ser

Asp

Ser

Thr

Gly

Tyr

Trp

Gly

Ser

val

Ser

Lys

Leu

480

Asnh

Ser

val



val Glu Ser

545

Tyr Pro Lys

Tyr Gly Tyr

ser Ala
595

Asn

LYyS Asp His

610

<210> 91

<211> 997
<212> DNA
<213>

<400> 91
cctgtcgatc

cattttttaa
ccgecaaage
cttaccttgce
tgccegttcce
ttgggggect
ggtaaaaagg
cactcgggag
agcttcatga
tcgataatga
tcaagacgag
tgegeecgtc
tgctcecgty
agctgggata
tatatttcte
cgactggtag
ccgaggaccc
<210> 92

<211> 753
<212> DNA

026172-005010PC - Seguence Listing_1.TXT

rhe

iLeu
365

Gin
580

Gln

Asp Ile Asp Tyr Lys Asp
615

gaagagaagg
aatgatcacg
cgcggacaac
ccacgaggta
tgacgagcgc
ccttgggctt
agegeeegge
cccgteccac
gaatgatgcc
tctegtgagt
agggeectcg
gttcgectge
cgggeaggea
agagatactt
acctagcgec
ctgaatggag

gagtcatagc

Gly Gly Lys Gly Arg Ala
550
Ala 1Ile Gly Lys Ser

Ser val Asp val Leu

Cys
555

Ser His
570

Asn Leu
585

Ile

Leu

Asn

Thr Ser Arg val
560

Phe Ala Phe Asn
575

Ala Trp Ser Met
590

Ile Ser Met Asp Tyr

600

prototheca moriformis

agacatgtgt
ctcatgccaa
cccatrcecte
ggccttregt
tgcecgggee
gggtgccgec
tgcgcaatat
cacccccaag
gaacaagagg
cececategtc
accaggagyg
agtcctatge
acagaggtat
ctggcaagca
gcaaaaccta

tcgetgetec

gagggtagta

<213> Prototheca moriformis

<400> 92

Y5 Asp

ASp Asp

acattattgg
tagacgcggce
cacaccceec
tgcgcaaaac
aacacgctct
atgatctgcg
atatataggc
tcgegtgect
ggcacgagga
cgceecgacge
gctggeecgg
cacaaaacaa
tcaccctggt
atgacaactt
acaatttggg
actaaacgaa

gcgegec

His

ASp
620

Lys

tgtgagggcg
acataacgac
acacaaagaa
cggccteggt
tttgctgegt
cgcatcagag
atgccaacac
tgacggcata
cccaatecceg
tccggggage
gcgggcactg
gtcttctgac
catggggaga
gtcaggaccy
agtcactgtg

ttgtcagcac

Page 81

Asp Gly Asp Tyr
605

ctgaatcggce
gttcaaaccc
cccgecaccy
gatgaatgca
ctccteagyc
aaacgttgct
agcccaacct
ctgctgecaga
gacatccttg
ccgecgatgce
gcgtcgaagy
ggggtgcgtt
tcggcgatcg
gaccgtgeca
ccactgagtt

cgeeageegg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
997



actaattgca
ctctcgtaca
agcagacccyg
aagtaaataa
ctacgctege
gggctgcaaa
agcacgctca
tcaactcace
catcgcatcg
ctgtatctgg
caagctcttc
tgcegteggce
tgcgecggge
<Z210>
<211>
<212>
<213>

<400> 93
caacgacaac

93
1122
DNA

ttcttgectt
cacgtcgygyg
tcgettegeg
aattggtcat
agagaaagtt
aagtgcgcag
tgcttggatg
cagccctaga
ctccgtattce
cgccacgegt
ggtcacgaca
tacccttget
cggtgegcaa
accgactcct
gtggggcctt
agactttcge

tcatgatgat
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atcgtgcagt
tgtaggcaat
ggccgatctg
ccaatacact
gctcttcacg
aatgcacaac
gactaaatat
cgcaaactgc
ctcctegagy
gcggtatgeg
catattggaa
gagctgggeg
cgctgggtat

cagcaggcaa
gtctatttac
tgccaagect
accaattgta
gagctetaca
tgacagcict
gcggeccagg
cactctaaaa
cttgggegec
cccgacagec
teyccaatey
gtgcattcat
gcggcagtct
agctatttca
acaattgttt
ggtggegegg
acgcgcatga

gtatcttgty

aatcatcgat
gtcatcggcg
ggatacgagc
tttcgacacc
cgctggacga
aaacaagtat
tacagtagct
gcecocgeeag
gcgetatcac
gtccgteaac
gtagaaaatt
acgaacacca

ccagaccgtc

Prototheca moriformis

ctcggtcage
tgtgatagea
agcagagcac
ggaccggcaa
aaattgtttt
cgatttcatc
cggccagcat
taattatatt
cgagcaaggt
gcacgtggcc
Tteegetcte
acttccattt
agggtcactt
agtgaaccgt
accatgcaga
cgcggggecc
gggaccccat

attgtcgeag

atggtcacaa
ccgtcctget
cgygececteca
acacagagtt
ccgecacgeat
cagacgcetca
cgtatctgat
gtgatgcgcea
gtggccggag
atggagacag
gtaattgtat
cctyggacgtt

gcc

gacccaacac
agactgtcgg
gggacggctg
agtcaccaaa
gtgcgtegeg
tcggaaaaat
attctggegt
tgccatgaac
tacgtcaagce
ctcgccggaa
tggcttcate
gcacctegge
tgcagccatg
gggcggaaaa
tcagagcteg
cagggegrey
caagagaaga

tttggcaagt

gtagatccce
gaccgatgcc
cctgegetey
gcacggacgyg
gagcccgggt
tggatgcaca
aagatatcga
cagggccceca
agcgttcaca
atacccgceac
catcgcacga

gtcgagactc

gcgagtcaaa
tcagtcaata
gtgctgtgceg
acatgccagce
caggtatcca
ggggagaatt
gacctgggcc
aagggaagag
caccttcgece
tgaaccctga
ggcctgegec
acacactrtt
ggacagtgct
aaggaatgta
acggccatca
caggcattga
gtgtgtcttt

ttaaccggat

Page 82

tactgacacc
gacgtagcag
aggtggaatc
tggcgtacct
ggcttggtct
cgegetecea
gacataccgc
ccatgcgatc
gcgtacgeca
caccaccttg
ggggccaact
gctcgtgeeg

ttgttgcgty
ccgeggtgeyg
ccagcteage
ggtgcgattc
acggegagge
tatgacacac
gcccacaaaa
ttaccgeace
catcgececaa
atcggcatca
ttcacgtegt
acgcatcgcec
acaccaccgt
cactgtctca
tcgagcaggt
tggcactctg
atgtcceceat

cgeegeteca

60
120
180
240
300
360
420
480
540
600
660
720
7533

60
120
180
240
300
360
420
480
540
600
660
720
780
840
9200
960

1020
1080
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ggtgtggcgt ggcggatttt tctaggggtg cttgagcagt cg

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

<400> 94
ggcccagage

cgctgeoegt

94
574
DNA

acgaaagagc
atcccgaaca
aaggaaatga
gaaatgggat
gacgagcagg
tcccteecac
gcggaccact
aggcaccecece
<210>
<211>

<212>
<213>

95
10%6
DNA

<400> 95

ccaggeagge
tgtccctgga
atgtaccacg
cctgeetttce
gcagcecgatt
atccacccty
cgtccggggce
aacaatcacyg
cgggtagaca
tgctgegeca
acacagcaaa
aattgtggtc
agtcaagcca
acgcttttct
gcagcgcgec

acttgcccga

cctgeggaty
cgtatccecc
tttgetecte
atccgtattc
tccegtecat
tggtccgaag
ctcatccaat
acgcccecte
tgctecgeag

cttgccecac

ggtagggttg
cgcigtttgt
ctteccttetg
agtgctggca
aggaacggga
ttcgaatgaa
agagtgaggt
aacgaaagga
agtctcatgg
tggcacggat
agatactaac
gtaggcacgc
gtccgatgtg
gtcaatcatc
acgcgteeca

aaccccgage

Prototheca moriformis

gCcccacacca
cgcegatcecy
aatttctcge
acaccaaatc
gctcggaagy
atgggttggyg

cceceggega
ccatccattt
cgccgtetgg

ctectettge

Prototheca moriformis

ccgattgett
ggcgetectt
aaaggarttct
ctctgaaaac
getetggecg
ggcggtcgag
gctgcggect
atataattgc
gcttctaaag
cgcgettgeg
agaatttcta
aaaagactrrt
cattgcgtgg
atcaaccact
gacccgecca

agcggcattc

gatctagect
cgcgtagggg
caacagaacc
gagtataccg
gggagcgggc
caagcacgtg
atcctrecete
tcgeetggtce
gtctccacce

agcc

gagcgaattg
tttggagaag
ggccgagtec
gtcaacagat
ttcgtttgge
tcgaattatce
ggttgrcgrt
ttgcatacta
gctgtecctt
caggctgcaa
aaaacattra
gttttgegee
cagcatcgag
ccaccatgta
aaaacccagce

acacgtogge
Page 83

ctettatgee
accgeggect
gtatcaaacg
gactggttty
ggaggatcct
ccaaacccca
acgccecgea
cgaacgcgag

cacagcggcet

gaagatataa
attgcgrggy
tgatgagccc
gattatacat
tgcctogget
gaccggagcet
Cadadagdcc
tacattcagt
gaaggctact
cccrgegege
aatattrgrt
caccgagcat
gagcatcaaa
tacccgatge
agcggcegaaa

gaaaacccca

atgcecgect
gacccacgcec
ctcaacgeet
ccragtcttyg
acrtcatctct
gcgagttget
tgcatacaag
cggcgtcgag
ttgctgecag

trttttgtgg
ggagctttce
aadagaaaaca
gtcacaaaag
gattgaagtyg
gtcgggaagy
ccggtagecce
ttctatgtgg
tataaaaact
aaggtcaaat
tcgaccagec
ccacgetgge
aacctcgtgce
atcgeggtygc
gcaaatcttc

cttgeectaa

1122

60
120
180
240
300
360
420
480
540
574

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
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caggcgtatg tctgetgtca cgatgectga caacggtatt atagatatac actgattaat

gtttgagtgt gtgcgagtcg cgaatcagga atgaattget agtaggcact ccgaccgggce

gggggccgag

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

<400> 96
ggeegacagg

tgttgctgcg

96
1075
DNA

gctgacgccc
ggaggcaaga
aaggcrgogt
caggcccagce
gactacgacc
aattgaaact
gctgecagec
ggtcatggga
taatcagcta
gatccttegt
aactcgegeg
gcgeggegec
tegecaacce
ccgactaccc
ccattegtyc
tCCCgacctc
<210>
<211>
<212>
<213>

<400> 97
tcaccagegg

97
772
DNA

tacgacctac
tgaaactccce
gcecagecagg
tatgggaggt
tcagttattt

ggacca

acgcgcgtca
ctcgtggttc
gcgagecggg
gcgeccggat
ggtggacttg
agaccaaagc
tactgatggce
ccctgaaggg
aggctgtacc
ggtgcaggac
titcctettc
gtacgggecc
agggecgaay
tttcttgega
taggatcagc
taatatcagce
ccaagacatt

cttactgttc

acaaagcacc
tgatggcect
tgaagggacc
ctgtacctgt
gcaggacagc

cccattaacg

prototheca moriformis

aaggtgctgg
cgcaaccctg
ccggeggega
cagctgaagy
aacctgtagg
acaggctttt
cctagattet
accaccagag
tgtgatcgag
agctcatgaa
acgagctgta
ttccctcaac
gtttgggacy
taatttatgc
ggcgtaggat
ccggctgect
teattgtggt

tgtcgacaga

prototheca moriformis

ggtgtatcag
agattcttca
accaggggcec
gatcggggct
tcattaaacg

agctataatt

gcgtgtatge
attttggegt
tgcggtgtct
gctrracacg
tcetotgetyg
caggtcegtg
tcatcaacaa
gccctgagtt
gcrggcggga
acgccaacaa
attgtcccaa
cctaggtatg
ggccgteecy
aatggactgc
ttcgtaatca
gacgccagceg
gcgaagcgte

gcgggeccac

gtccgtgtca
tcaaaaacgce
ctgagttgtt
ggcgggaaaa
ccaacaatcg

gtcccaaaat

cctggtegyc
cttattctgg
cacggctyec
caaggtacag
aagttcctcc
tcatccactc
tgcctgagac
gttcecticcc
aaataggctt
tcgcacaatt
aattctggtc
cgcgcatgeyg
aaatgcagtt
tctgcaaatt
ttegtectyga
tccacttttg

cccagttacg

aggccggtcg

tccactctaa
ctgagacact
ccttececeecc
caggettegt
cacaattcat

tctggtctac

Page 84

aggtcgrtge
cgtggcaagc
gagctccaag
ccgeteerge
actacctcac
taaaacactc
acttgctcag
cccgtggega
cgrgtgctca
catgtcaagc
taccgggggt
gtcgeccgege
gcacccggat
tctgggtctg
tggggageta
cgtacacatt
ctcacctgtt

cagcc

agagctcgac
tgcccaggat
gtggcgagct
gtgctcaggt
ggcaagctaa

cgggggtgat

1020
1080
1096

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1075

60
120
180
240
300
360



ccttcgtgta
gcgcgogagg
tggcaccttt
ccaaccctag
actgeectag
ttcgtgeeca
caacctoctt
<210> 98
<211> 991
<212> DNA
<213>

<400> 98
cgaagggytc

tctgeegtge
cgcactctgt
tcatgtgatc
tcaaggtracc
gagattgccc
cgcccaggtyg
cgaatttgta
cagtgccatc
gcettgeatce
cacccgoegeyg
ttcggeccge
cataaatgaa
gatccatctyg
acctaggccc
agtatcgagce
cttttagatc
<210> 99
<211> 1347
<212> DNA
<213>
<400> 99

026172-005010PC - Seguence Listing_1.TXT

cgggcecttc cctcaaccct aggtatgoge acatgoggtc gocgogeaac

gcegagggtt tgggacggge cgtcccgaaa tgcagttgea cccggatgeg

Tttgcgataa
gatcagcggt
tatcagececeg
agacatttca

attgttctgt

tgcatcgatt
cgggerctyg
gceecgecace
tttccacacg
tgctegagec
ggctggaggce
cacgtgtcga
ggaagcggge
tgccggagtc
aattaaacgc
accattgggg
ggcccagett
tacttgtaag
gcggagcgge
agcgecgegg

gccgaccatt

ttggaacaga

tttatgcaat
gtaggatttc
actgcctgac
ttgtggtgcy
cgacagagty

Protoheca moriformis

cgcgeggtet
ctggggcggc
tggcgcegeac
agtgacgcag
gtaccaacag
ccggataacg
ctcgctatga
attggtacgy
gaacgttgat
tatagacatt
acctgcatta
gcggegeacc
ctatgtcaac
gtggcgcaca
gagaaatccc
tacaccatcg

ctctgcecaac

Prototheca moriformis

agagagcgga ggtggggttg tgaggtoggg

cgactcgcac acggtccagt tacccccecc

gccttteogg ccacctatac tatttettag

ggacrgctct
gtaatcattc
gceagegtec
aagcgtcccec

ggcccagagg

ggaggccago
cagagatctc
atgcgacctc
gtgcgcggag
ctgeegeccg
gagctcaaga
catgtactecg
gagtgggaaa
agggttctcg
atcagtaacc
cagatctagg
aatattggtc
cgatcaatgg
agcgeagtcg
cggcgggtcc
ccceegaaat

C

ttgctgacca
tcegeecaaa

ttcgctgtaa

gcaaaattct
gtcctgatgg
acttttgtge
agttacgctc

ccggtcgeag

gtgactgetc
accgrgecac
ttcceccgtca
tggagggaat
gcaaggaaga
gcaagctgtc
acacaacatg
gcgaaaaaac
tgacagggtg
gtgaatcceg
tgagatgaca
acgggaagece
cgtcgaaagt
caatttctcy
rccacgcagt

ccttecgaca

ggagctegeg
cgcaagcctc

catccagacc

Page 85

ggctctgtey
ggagctaccg
acacattcca
acctgatccc

(.

gcgaaaatgce
acgcaactgc
taccctcorec
caggacgttt
gatcgaggca
cgagtgagac
aggaattcat
ctcectecgy
tgacctctca
cattggatgce
gcgaggcaac
acacaccgac
gtgccacgag
gacccatctg
aaccctaatg

ttattattat

tcgecgageg
ccatcttgat

gtcctgaata

420
480
340
600
660
720
772

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
991

60
120
180



ataacaatgc
cctgaaatac
cgcaagcgac
tggcggcgcey
gcacggcaac
attcgcoctca
tgatgccaat
gcaggcggga
catcaacacy
tggatggteg
tcccetgaaac
caagaaaatc
atcgcacact
attgttccat
agcgaccygag
gctaacaaca
acacgtgatg
ccgeggacge
cacaatrtgeg
attttecagt
<210>
<211>
<212>
<213>

<400> 100
gatggtgggg

tgcattctat

100
1180
DNA

aggatccatc
tttctcaaaa
gcgtecggag
ggagatccgc
cgcagatgtg
gcacgccaag
ctttggtcgc

gatctccgat
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cctgtgtcaa
caccagccct
cceeatgege
gtcgactgcec
gcacggcettc
agaagtegece
trtgacattc
tcggacacgg
acgtgttgcg
gaaaatggtg
cgaaactgtg
agtaaacaag
gccattataa
ttcgocgtgy
ccaggtcgag
acttgatggt
gccatggett
tgggggttyg
ttacataagy

cgtcagcgaa

tgtctgeett
ctacgcagty
cctecttece
acgtcaaggt
tgcgcgcaaa
gatccccgag
gtgaccgaca
tcgcacacgg
gatccaaagt

tgccaatgge

gtgcattect
gcccagtaca
gaccaggctce
tittcatcac
gccaacccga
aaatgtgcca
gggttgctcg
aggacgegyce
taatcccgece
tgccaactge
gccttgtegt
gttgacatcc
tgcatctage
€ggcgtgggt
teectetege
acctgtacac
cgcattcagg
ctgectgagyg
gggagccgeo

atcaagt

prototheca moriformis

gggctgggty
tcatggtgtc
tcttecaggac
catgtrttgac
tgagcaagtc
aaaacgccgr
cgggggacaa
ggaggctcgt
acgetggtgyg

cacctccacg

aaaaaaattc
ctctteccaat
gaaagtgatt
gtgccgtacg
ccageeagga
tacaccattc
ttggetgeyge
gtcacgeecc
cggetgegea
cctgagggad
cggeccacgea
tctacgggey
tcggogacaa
gececattita
ccgtcgacaa
tgccaattcc
cecgacttceec
cccaccettt

cccgtteaga

atggaggctg
cattccacac
tacatggacc
atgcgggacg
gggcaatgtg
aCCacCcCccco
cctggeggac
gcagtccccc
catggcatgce

gaccacctty

tgtcccaace
accatctccc
tatgacttga
tcggcgaceg
cctcgactac
cttacagcac
ccacatecggce
gaacgcagec
tcgtgccaac
gctctegega
agcacgtgga
aattgtttge
gtttagaaaa
cgaggtitgg
tgttgcgaac
ttctteceeg
attccgactt
gttcccegey

gtgcagaaat

gtggtgcgeg
accagtacac
ccacgagcta
tggtggacga
tcggagtogg
gcgctattcce
atggggcycc
ccatcgtacc

ccgaaatgaa

caggcggaag
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aacaatccca
tacctecacg
gacgagcgag
ctagggcttt
tctacegega
tgttcaaact
cgtgagtgca
cgtaactcta
ccattcgega
aacgggcacg
ccctaaacac
ccaacccttc
ggcaggetge
gctoecggyge
cccacaagceg
gccgaggttt
tccagagggt
teccgacaaa

Ctitcactat

ggtttcctga
ccttacacta
ccgaccggyc
cgtgcaaggt
caccggggcet
ctegattgey
ggacctggaa
tcaagggtct
catcatgtgt

cgcaatccag

240
300
360
420
480
540
600
660
720
780
840
G00
960
1020
1080
1140
1200
1260
1320
1347

60
120
180
240
300
360
420
480
540
600



ggcccgagee
grageccgacc
cgtgatgacg
agccoecteg
ccgccatgac
ggctgeaatc
ggcgctgaca
tcgeocctoctt
gycegegecce
ctgccgegge
<210>
<211>
<212>
<213>

<400> 101
cgcgtggage

gggaagtttc

101
1263
DNA

cgtcactttt

ggtacattgc

aggggtccgt
aagagtoggt
ctccttgtca
cgtattgaaa
ttaggttttc
aaggtcgcca
ctggcatgac
gccaactcca
ggaaggcgag
ttttgtagaa
gatgggtaat
gctcgatggce
actccacggyg
ggtgggcgotc
ggcgattcee
ccacacccag

caaataattt
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tgacgaggac
cctgetaacce
ggcattgecg
gaaccctacc
cccactggat
gacrggectt
cacccaagec
tcecaccaccec
cecggeectge

tgcgatacgg

ggtgcgtgcy
ctgactgaag
tgccectect
gggactgage
cgactctgec
ctegeeggec
tetggegeey
aagcacgttt
gtcgggcggt
gtctggttet
gtggctccac
ttatggeagg
cttgtgtaac
agtgtctgat
gggtccggac
agggecagcy
tccratacct
tggggtacag
gggtcaatga
gccetagttt

tttatcagag

ggagactcct
cggcaacgat
ccgctcgate
ccgctettge
tgcccaacat
cgctrctgge
ctagggcttt
acctacgagg
agacgtcctc

caggctctca

prototheca moriformis

gatgcegege
catcttcaay
gccgeaggtg
gccaattegy
gagtgacacg
ggcgtgaccy
tcaattgecc
trgtcctacag
ggtgcgcgaa
gacgcaatag
atcgtacccg
catcgagege
gcetgegate
gcctggtgag
ctcacaacag
ageecgegge
catcttgaat
ctggccgage
cacgcaagca
cgcaacccat

ttccaaacct

cgtccagege
cggaccagca
cgctttgatg
aagceecttg
ccttctttat
cccaagaggyg
caacgtcgge
gattcgagtc
cagtttccga

aagcgtcgac

gcctgecaag
atgctctctc
ccactttcta
ccaagaacag
ccrtcgacce
geectgtgec
gcgacttgac
ggccgeggic
ctgtccgatg
agtgcgtrtt
gagcctgect
gcaggtgagt
gtaccagtga
gctgegtagg
caaccecegeg
caaagggcgce
ggcactaaaa
gcagtggcaa
agatcacatg
aaatatcgcec

cctcagctgt

ggggrccccg
accttgctgt
actgtetatt
catcggagat
cgtgtaaaat
ctegaacgtyg
tgceaggecyg
ggcttccage

acaggtcgct

gccttttgta
acgaccagcg
crrtgacgte
cgctgtcgac
gactgtacta
cacaatcgac
ggcaactggc
cgttaccaac
ccatceceggce
gggccagtct
tggtaatgty
acatgacctt
ggcatcgtaa
gcaagggcaa
tcceecttag
catcccacgy
actatagaat
accctaggte
gcgeggrecyg
ccgataccat

gggaaaccag
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acccgacgca
agttccgatc
atttgcgcgy
cctegtgege
gtgattcctc
cggcagegag
gataggggga
tcagctattc

ctcagaacac

tgcctagect
acaccaacac
ttectcecagge
ttgaggaggc
cggectgety
catctattcyg
tcgatcgagt
gtggttcteg
aaaccccage
aaaaattcgt
aggcaccggt
cegtgaatty
actcaaaata
gcccttggea
ggccecctgag
tcgeecaacy
atcgggceact
ccgectcaag
cctogeagget
cataageceag

cccactctga

660
720
780
840
800
960
1020
1080
1140
1180

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260



acg

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

102
1400
DNA

<400> 1G2

ccgagcagtt
ctggegtegt
tcccatcttg
ataatagaat
ccaacctgaa
aataccatct
tttcacgact
acgtcggega
ggatctcgac
tgcticgeag
cgtccacatc
ccgcgaacge
cgcattgtga
ggactcrctce
cacgcaagea
gagcgaattg
gacaagttta
ttttatgagg
gacaacgttc
agttccttect
acttcccatt
accccttgtt
ccgttcagag
cgctgacagg
<210>
<211>

<212>
<213>

103
3681
DNA,

<220>
<223>
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catggccaag
cgtgcgcgac
atgcctttec
tgcectgtgt
aacaacctca
ccctacctic
caggacgagce
ccgetagage
cactctaccg
cgctgttcaa
ggccgrgatt
agcccgtaac
caacccattce
gcgaaacygg
cgtggaccct
tttgetcgac
aaaaaggcag
tttgggctct
caaagcccat
tceccggecy
ccgactttce
cceegegtec
tgcaaacatc

catgaaggec

polynucleotide

Prototheca moriformis

tacaaggact
gtgcacgcga
ggccatttat
caagtggatt
aataccacca
acgcgcaagce
gagtggceggce
tttgcctggce
cgaaatcgcec
acttgatgcc
gcagcaggeg
tctacatcaa
gcgatggatg
cacgtccectyg
aacaccacga
ccttcatege
gctgcattat
tgggcagega
aagtggctaa
aggtttacac
agagggtccyg
cgacaaacac

ttrcattata

Aartificial Sequence

agagaccgga
tgcgatacta
actatttctc
ccaagaaata
gceergecca
ggcacccatg
gegaccgect
aaccceogygce
tcaagaagtc
aatcttgaca
gggatcggac
cgcgatatgt
gtcggaaaat
tatccgaaac
aaataagtaa
acactgteat
tccattttgce
ccgagccagg
taaacaactt
gtgatggceca
€ggadgecgg
aattgcgtta

tttttecagtc

ggtcggtagg
cgaccccaca
atttcgetgt
ttctgtecca
cctgeccagt
cgcgaccagy
geetgttegt
ttcgtceaace
gccaaaagtyg
atcaggitgc
acggaggacg
tgcgraatcc
ggtgtgccaa
tgtggeatgy
aaaaggttga
tataatgcat
cgtggcggca
ttgagtccct
gatggtacct
tggcttegeg
gggttggctg
cataaggggg

gtcagcgaaa

Description of Artificial Sequence: Synthetic
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ctgaatggag
aacgcatgee
aacatcttga
acaaaacaac
acacttttee
ctcgaaagga
cacgtgcecgt
cggccageca
ccgtacacca
tcgttggctyg
cggcgteacyg
cgcceggcetg
ctgcectgag
cetegtegac
catcctctac
ctagectegge
tgggtgeeca
ctegeeegtc
gtacactgcc
tttcaggcetg
cgtgaggecec
aageccgeocce

tcaagtatgt

1263

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1400



<400> 103
gcectttgtc

aacggttgac
cctegeacce
tctagtecag
cgctctttga
gcggegetge
tgctecacat
ggccatatct
aggcagctge
gtgceccttc
tacgtcgage
gtccggcacg
aagcctegga
gatcacaccg
tgggcggyggg
cgttattggt
attggaaacc
tcacgeccge
aacgeecagy
accgcgeeca
tgagaagcca
catttcagta
tcacggggaa
gctgcgagac
tccttegggy
aggccecccga
cactaccact
cttcctettce
gttcctgetg
ccgeecectg
gtacgacgag
ctgggggacy
ccagececatc

ggtggactac

026172-005010PC - Sequence Listing,l.TXT

atcgttggca tgctttttgce gtatgtacca tatgttgaat gtataatacg

cgtctgagat
agececgagg
catgtaacaa
cggcaggcac
ccacctgteca
teocactige
tggaggccaa
gttgactttc
tgcacacctg
agatcgacct
tgaccctgga
gcatgcgegg
cggtggagec
acgaggcact
gcgeatggtg
gaatgagggc
aggtccagaa
ggatcgcetac
cgctggttga
ccacagcacc
ctgtaggacc
gggcgaattc
ggctteccgg
ctgcatgggce
ttgcaaagac
tctacacagg
gtttcagtea
gceggetteg
gtgcacttca
aaggacgceca
ccottgttct
gccatcgecec

aacaacacct

gcgagerttg
cgtegegeac
catcaggcaa
gggcgagcaa
atgtacccca
agacagtcta
gattcacccg
tgattggceac
cttecettety
<ggcgaggag
ggacctigtc
ggtcaaatcg
gctgegggec
cctgtecacg
cgaatgegtyg
cgttcaggat
gaagaaaatc
tgtggcagga
cgecgegatt
attttcattg
cccaaaatag
ctrtcttgeg
cgctgecatgce
gctecgatge
attatagcga
ccactcgage
caacccgeaa
ccgccaagat
cccccaacaa
agtggcacct
ggggccacgc
cgaagcgcaa

ccggettctt

ggtcttgtca aatgegtygge cgcacggetce

ctggcgagga
tgtgacgttt
ccggeggege
ccagtetgtc
gtcgattrttg
gatgctgatg
aaagctttgg
atgaccactc
gggggcectc
9gccggcyyy
gctgggatge
€cggacgecy
gagcctgeca
gtctgacctg
tgagcectg
tgggaggcag
gaggctatgg
tcctgacgeg
ttcatcettg
tgtgatcacg
ctatgacact
aacaccgatg
cgctecaggg
gctaccaaag
ttgtgatcge
acggegegec
cagcgectec
gggctggatg
gtacttccag
cacgtccgac
cgactcegge

caacgacacc

gcagacccac
tcggtteccy
tcgegtcagg
gatcgctaca
ccaagctgga
ggtacgtacg
ctactctcaa
gccacgeatyg
gcaccatcgt
tggtggtgcet
tgctctgege
ccgtgacggg
cacccaatca
ctgtgggtat
gcececacect
tacagcecget
tgaccagtge
agcgactgat
atttcagtac
ctcgcaagye
tccagcaaaa
atgcttegac
cgagcgctgt
ccatattcaa
actccgetaa
atgctgetge
atgacgaacg
aacgacccca
tacaacccga
gacctgacca
gcettetecg

atcgaccege
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gccaagaaag
atttctctge
cacgatggat
agcaaccttg
tgtgaggatt
cgagccagge
taccaaccac
tcgcagtcty
gagtggcctg
ggccaaccte
cgccaacgcy
ggagcgggtc
ggtaaggaca
gtgrrgtgyg
gctcatectc
gctgagagty
ggggccactyg
tcttgacctt
gacttctcac
acctgtgtga
ggtagggcgg
ceeccgaage
ttaaatagcc
acacctagat
gggggcgect
aggccticct
agacgtccga
acggeetyty
acgacaccgt
actgggagga
gctcecatggt

gceagegetg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



cgtggccatc
ggacggegge
ccagttecgce
ggccaagtcc
gctggagtcce
gatcgaggtc
caaccccgge
caccecacttc
cgcecctgeag
ggcctccaac
cctegtgege
caacctgaag
caccaacacc
caccctggag
gttcgeggac
gggcrrcgag
cgtgaaggag
cgagaacgac
gtacttcaac
cctgggetcc
ggtgcgegag
cactctggac
aatatccctg
ttgcgagityg
gtttcatatc
ctgctectgce
tcctggtact
gggaacacaa
<210>
<211>
<212>
<213>

<220>
<223>

104
3850
DNA,
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tggacctaca
tacaccttca
gacccgaagg
caggactaca
gcgttecgeca
cccaccgage
gcceoggeeg
gaggcctteg
accttcttca
tgggagtact
aagttctccc
gccgagecga
acgttgacga
ttcgagctgg
ctctecectet
gtgtcecgegt
aacccctact
ctgtcctact
gacggcgacg
gtgaacatga
gtcaagtgat
gcrggtegty
ccgettttat
ctagctgctt
gcttgcatec
tcectgetcac
gcaacctgta

atggaaagcet

polynucieotide

<400> 104

acacccecegga
ccgagtacca
tcttctggta
agatcgagat
acgagggcett
aggaccecag
gcggetectt
acaaccagtc
acacggaccc
cegectiogt
tcaacaccga
tcctgaacat
aggccaacag
tgtacgceegt
ggrtcaaggg
ccteettctt
tcaccaaccg
acaaggtgta
tcgtgtccac
cgacgggggt
taattaactc
tgatggactg
caaacagect
gtgcratttg
caaccgeaac
tgceectege
aaccagcact

t

Artificial Sequence

gtccgaggag
gaagaacccec
cgagccctec
ctactcctee
ceteggetac
caagtcctac
caaccagtac
ccgegtggtg
gacctacggg
gcccaccaac
gtaccaggcc
cagcaacgece
ctacaacgtc
caacaccacc
cctggaggac
cctggaccgce
catgagcgtg
cggcttgetg
caacacctac
ggacaacctg
gaggcagceag
ttgcegecac
cagtgtgttt
cgaataccac
tratctacgce
acagccttgy

gcaatgctga

cagtacatct
gtgctggecg
cagaagtgga
gacgacctga
cagtacgagt
tgggtgatgt
ttcgregyca
gacttcggca
agcgeectyy
ccetggeget
aacccggaga
ggcccctgga
gacctgtcca
cagacgatct
cccgaggagt
gggaacagca
aacaaccagc
gaccagaaca
ttcatgacca
ttctacatcg
cagctcggat
acttgctgee
gatcttgtgt
ccccageatce
tgtcetgeta
tttgggetce
tgcacgggaa

Description of Artificial Sequence: Synthetic
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cctacagect
ccaactccac
Tcatgaccgce
agtcctggaa
gcceoggect
rcatctecat
gcettcaacgg
aggactacta
gcatcgegtg
cctececatgtce
cggagetgat
gccggtrcge
acagcaccgg
ccaagtcegt
acctccgeat
aggtgaagtt
ccttcaagag
tcctggaget
ccgggaacgce
acaagttcca
agtatcgaca
ttgacctgty
gtacgcgett
ccetteecte
tccctcagey

gcctgtattc

gtagtgggat

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3681



tttggcececy
gtcgeceggga
ccgegygoggt
gactcctcta
tcgatcagtce
caggtagcga
tgctgtgegt
gtcatgccgg
cceettgtge
caaaaggtag
tcgacceecece
gctgtttaaa
ttcaaacacc
gctaaggggq
gctgecaggec
gaacgagacg
ccccaacgge
cccgaacgac
gaccaactgg
cteeggetec
ccegcegecag
catctcctac
ggccgecaac
gtggatcatg
cctgaagtcc
cgagtgccee
gatgttcatc
cggecagettce
cggcaaggac
cctgggeate
gcgetectec
ggagacggag
ctggagcegg

gtccaacagc
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ctttcecaget
gcgececagett
cagttcgeac
ctctgttcgc
gcttetgeaa
grtgrtgttt
tCttictygy
tccgacctty
agaaattaga
ggcgggetge
gaagctectt
tagccaggec
tagatcacta
cgcctectrtec
ttectgttec
tccgacegec
ctgtggtacg
accgtetgog
gaggaccagc
atggtggtag
cgergegtgg
agcctggacy
tccacccagt
accgceggeca
tggaagctgg
ggcctgatcg
tccatcaacc
aacggcaccc
tactacgcee
gcgtaggect
atgtcccteg
ctgatcaacc
ttcgecacea

accggcaccce

ccggatctge
gatcacttag
atccaatacc
gagagcgete
ctgatctcgy
tatattiatt
ccgecgetgte
ttcgaggaag
tagaaagcag
gagacggctt
cggggetgea
cccgatigea
ccacttctac
tettegtttc
tgctggeegy
ccetggtgea
acgagaagga
ggacgccctt
ccatcgecat
actacaacaa
ccatctggac
gcggetacac
teegegaccec
agtcccagga
agtccgegtt
aggtccccac
ccggegeoce
acttcgaggce
tgcagacctt
ccaactggga
tgcgcaagtt
tgaaggccega
acaccacgtt

tggagttcga

tggegteege
cagggggcceg
tgccgageca
ggtccaggct
ccgttegeag
cgatttcatc
gggtcgeatg
gceccacact
aattcctttc
cceggegety
tgggegetcc
aagacattat
acaggccact
agtcacaacc
cttcgoegec
cttcacccec
cgccaagtygyg
gttctgggge
cgceccgaag
cacctecgge
ctacaacacc
cttcaccgag
gaaggtcttc
ctacaagatc
cgccaacgag
cgagcaggac
ggceggegge
cttcgacaac
cttcaacacc
gtactccgec
ctceccteaac
gccgatcctg
gacgaaggcc

gctggtgtac

cgcgagacgt
tgctctacaa
tcttgectac
tggaattcge
actgectttt
tgtgttgcat
ggctagetgt
gagcgtgccc
ttgcgetaty
catgcaacac
gatgccgctc
agcgagetac
cgagctrtgtg
cgcaaacggce
aagatcageg
aacaagggct
cacctgtact
cacgccacgt
cgcaacgact
ttcrtcaacyg
ccggagtecy
taccagaaga
tggtacgagc
gagatctact
ggcttectcy
cccagceaagt
tectteaacce
cagtcecegeg
gacccgacct
ttcgtgecca
accgagtacc
aacatcagca
aacagctaca

gccgtcaaca
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gacatcgcac
ataccaggcec
actitttatc
cgaattcagce
ctcagecttgt
gtcttgtteg
actcatgtta
tctttctaca
acacrtccag
cgatgatgct
cagggcgagce
caaagccata
atcgcactcc
gcgecatget
cctccatgac
ggatgaacga
tccagtacaa
ccgacgacct
ccggegectt
acaccatcga
aggagcagta
accecgtget
ceteccagaa
ccteccgacga
gctaccagta
cctactgggt
agtacttcgt
tggtggactt
acgggageygce
ccaacceetg
aggccaaccc
acgeeggecce
acgtcgacct

ccacccagac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



gatctccaag
ggagtacctc
cagcaaggtg
ccageecttc
gaacatcctg
gaccaccggg
catcgacaag
cggatagtat
ctgccttgac
tgtgtgtacy
gcatccectt
tgctatcect
gctcegecty
gggaagtagt
cctgggtctt
ttggatccaa
tatcgrectc
ttctgeectt
aactcactcc
gcttgctcga
ggaagagtgc
aggtgctctt
cggtggtcaa
tgctggatcc
caccactceccc
tcgectgeca
tgcaccgatg
caaccteegce
gaatctgatt
ctgtacaaac
ttacttgcaa
«210>
<211>

<212>
<213>

105
3108
DNA
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tccgtgtteg
cgcatgggcet
aagttcgtga
aagagcgaga
gagctgtact
aacgccctgg
ttcecaggtge
cgacacactc
ctgtgaatat
cgettitgeg
ceccregettc
cagcgcetget
tattctectg
gggatgggaa
ccagaggecc
ggatctccaa
gcactattta
gacgtatcaa
cgcecagetet
tCgacggoge
gaagactgga
aggaacggct
gcegeececat
ggactgccga
acgicctaaa
cagaggtgtg
gaagcgggca
tgcgteecta
gggcattget

tggtgccteg

cggacctctc
tcgaggtgtce
aggagaaccc
acgacctgtc
tcaacgacgg
gctccgtgaa
gcgaggtcaa
tggacgctgg
ccctgeegcet
agttygctage
atatcgettg
cctgctectg
gtactgcaac
cacaaatgga
gtcgceatgt
tcggtgatgg
ttceccacctt
titcgccoct
gtacttttce
ccattgececa
agtgaattaa
tttccttege
ctgcgatcca
cctgaccget
gttcaccatg
cgctrteggac
cggcegetge
aatgtcacac
ggrgcaggc
tagtattgac

Artificial Sequence

cctcrggttc
cgcgtectec
ctacttcacc
ctactacaay
cgacgtcgtg
catgacgacg
gtgattaatt
tcgratgaty
titatcaaac
tgcttgtget
catcccaacc
ctcactgccc
ctgtaaaccea
ccgacacgec
aaagtggcag
ggactgagtg
ctgctegeec
gctggegega
tgcggggecc
cggegetgec
gagtataaga
caagagaaac
ccaggeecat
cgcatccacc
caagctgatc
tagcgtgcag
tccaggtege
agagcgtett
aggaagatgg
tcgtatagtyg

aaggycctgg
Ticttcctgg

aaccgcatga
gtgtacgget
tecaccaaca
ggggtggaca
aactcgagyc
gactgttgec
agcctcagtg
atttgcgaat
gcaacttatc
ctcgcacagce
gcactgcaat
cceggeecay
agattggcgce
cccaactacce
tgccgggega
ggattcttca
ctgcatgget
gcatccatgt
agaggtacca
tgctactger
ccgcggactce
attacaaccc
gatcgcattc
gcgeecegag
tgyctcgetc
tgatgggtac
caagtgcaca

catagtatca
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aggaccccga
accgcgggaa
gcgtgaacaa
tgctggacca
cctacttcat
acctgttcta
agcagcagct
gccacactty
tgtttgatct
aCCacCCCcCa
tacgctgtec
cttggtttyg
gctgatgcac
gtccagtict
ctgattcgat
accctrgeac
ttgegggegt
ttctaataag
tgttcccaat
gaagaaacac
agggattctc
cgtgrcgeca
gcgatcagec
tccaattgga
gccgatgcac
gccaccagea
agacccatag
ggatgggaga
gtcagtcatg

tgcatggtcy

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
324Q
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3850



<220>
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<223> Description of Artificial Sequence: synthetic
polynucleotide

<400> 105
tttggececy

gtcgcecggga
ccgcggeggt
gactcctcta
tcgatcagte
caggtagcga
tgctgtgcgt
gtcatgcegg
cccecttgtge
ccggettege
tgcacttcac
aggacgccaa
ccttgttcty
ccategeece
acaacacctc
ggacctacaa
acaccttcac
acccgaaggt
aggactacaa
cgttcgecaa
ccaccgagea
ccceggeegy
aggecttega
ccttcttcaa
gggagtactc
agttctcect
ccgagecgat
cgttgacgaa
tcgagetggt
tctocctctg
tgtecgegtce

acccctactt

ctrtcecaget
gcgccagett
cagttcgcac
ctectgttegce
gecttctgeaa
gttgttgttt
tctttctggy
tccgaccttg
agaaattaga
cgccaagatce
ccccaacaag
gtggcacctg
gggceacgee
gaagcgecaac
cggcttettc
cacceeggag
cgagtaccag
cttctggtac
gatcgagatc
cgagggette
ggacccecage
cggetectte
caaccagtcc
caccgacccg
cgeettegty
caacaccgag
cctgaacatc
ggccaacagce
gtacgccgtc
gttcaagggc
ctccttcrtc

caccaaccgc

ccggatctge
gatcacttgg
atccaatacc
gagagcgctc
ctgatctcgg
tatatttatt
ccgcgetgtc
ttcgaggaag
tagaaagcaa
agcgectcca
ggctggatga
tacttcecagt
acgtccgacg
gactccggcg
aacgacacca
tccgaggagc
ddgaaccccyg
gagccctece
tactcctecg
ctcggectacc
aagtcctact
aaccagtact
cgcgtggtgy
acctacggga
cCcaccaacc
taccaggcca
agcaacgecy
tacaacgtcg
dacaccaccc
ctggaggacc
ctggaccgcyg

atgagcgtga

tggcgteege
cagggggccg
tgccgageca
ggtccagget
ccgttegeag
cgatttcatc
gggtcgeatg
gccccacact
tgetgetygea
tgacgaacga
acgaccccaa
acaacccgaa
acctgaccaa
ccttctcecogg
tcgaccegey
agtacatctc
tgctggecgc
agaagtggat
acgacctgaa
agtacgagtg
gggtgatgtt
rcgteggeag
acttcggcaa
gcgeectyggg
cctggegetc
acccggagac
gceeectgoag
accrgtcecaa
agacgatctc
ccgaggagta
ggaacagcaa

aCaaccagcc

cgcgagacgt
tgctctacaa
tcttgectac
tggaattcgc
actgecetttt
rgtgttgeat
ggctagetgt
gagcgtgecc
ggccttecty
gacgtccgac
cggcetgtgg
cgacaccgtce
ctgggaggac
ctccatggtyg
ccagcgetge
ctacagccty
caactccacc
catgaccgcg
gtcctggaag
ceceeggectg
catctccate
cttcaacggce
ggactactac
catcgegtgy
ctccatgtcc
ggagctgatc
ccggrtegec
cagcaccggce
caagtccgtg
ccteegeatg
ggtgaagttc

cttcaagagce
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gacatcgcac
ataccaggcc
actttttatc
cgaattcagc
ctcagettgt
gtcttgttcg
actcatgtta
tctttctaca
ttcetgetgg
cgcceectygg
tacgacgaga
tgggggacgc
cagcccatcg
gtggactaca
gtggccatct
gacggcggcet
cagttcegeg
gccaagtcecc
ctggagtccg
atcgaggtcce
aaccccggeyg
acccacttcg
gccctgeaga
gcctecaact
ctcgtgegea
aacctgaagg
accaacacca
accctggagt
ttcgcggacc
ggcttcgagg
gtgaaggaga

gagaacgacc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
260

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



tytcctacta
acggcgacgt
tgaacatgac
tcaagtgacc
cgccatgtaa
ggtgatgggg
cccaccttet
tegeccctge
acttttecctg
attgcccacy
tgaattaaga
tcecttegecea
gcgatcecace
tgaccgeteg
tcaccatgea
cttcggacta
geegetgetc
tgtcacacag
tgcagtgcag
gtattgactc
<210>
<2131>

<212>
<213>

106
559
DNA

<400> 106
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caaggtgtac
cgtgtecacce
gacgggggrg
gacacgeccc
agtggcagag
actgagtgec
gcregeectg
tggcgcgagg
cggggecoct
gcgcrgecyc
gtataagaag
agagaaactg
aggceccatcc
catccaccat
agctgatcega
gcgtgcagge
caggtcgcetyg
agcgtetttg
gaagatggca

gtatagtgeca

ggcttgctygy

aacacctact
gacaacctgt
cggcccaggt
attggegcect
caactaccac
ccgggegatt
attcttcatt
gcatggcttg
atccatgtga
aggtaccaag
ctactgctcg
gcggactege
tacaacccte
tegeattege
gcecccgagge
gctcgctcag
atgggtacgg
agtgcacagt

ragtatcatg

Chlorella Tuteoviridis

tgttgaagaa tgagccggeg acttatagga

caagcgaaag
gtgatctaac
gatctttaaa
gctagctggt
cggtgtaggg
aactcagaat
agtcaagagg
aaggaggtga
agtgcgtaat

caagttttaa
cgtgaccagg
aatcgtgaga
tctecccgaa
gtaaagcact
actacgcttg
gaaacagccc
aagtgcagaa

agctcactg

aaatagcgat
atgaagctty
tgagttgcgg
atgtgttgag
gtttcggtgc
tataccattc
agatcaccag

acaaccagga

accagaacat
tcatgaccac
tctacatcga
ccagttctcc
gattcgattt
ccttgeacta
g9cgggegtit
ctaataagaa
ttcccaatge
agaaacacgg
ggattctcag
tgtcgeceacy
gatcagcctg
caattggaca
cgatgcactc
caccagceatg
acccatagea
atgggagaga
cagtcatget

catggtcgtt

agtggcgtygg
atttgtcact
ggtaacacca
ttagtaggtg
gcgeagegat
gggctgcgaa
atcagtgaga
ttaaggccce

ggtttgccca

cctggagetg
cgggaacgcc
caagttccag
tgggtcttee
ggatccaagg
tcgtectege
ctgcccttga
ctcactececg
ttgctcgatc
aagagtgcga
gtgctcttag
gtggtcaagc
ctggatccgg
ccactcceac
gcetgecaca
caccgatgga
acctccgetg
atctgattgg
gtacaaactg

acttgcaa

ttaaggaatt
ttttatggac
agtgaaggtc
aaatgccaat
gaatgacaaa
agcggtacca
ctgtggggga
aaaatgacag

gaagcagccea
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tacttcaacg
ctgggctecg
gtgcgcgagy
agaggcccgt
atctccaatc
actatttatt
cgtatcaatt
ccagcetctgt
gacggcgeoc
agactggaag
gaacggctrtt
cgccccatcet
actgecgace
gtcctaaagt
gaggtgtgcyg
agcgggcacg
cgtccctaaa
gcattgctgg

gtgcetegta

ttccgaagec
ccgaaccegyg
cgaactcttc
cgaactcgga
acaaatagta
aatcgtggea
taagctccat
ctaagtggea

tcctitaaag

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3060
3060
3108

60
120
180
240
300
360
420
480
540
559



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

<400> 107
gaattccttt

107
1841
DNA

fcccggeget
atgggcgetc
aaagacatta
cacaggccac
cagtcacaac
cgcrgeggcy
ccecgtgegeg
gagaagcagt
ctgggcgtag
agctacgaga
gagacctccc
ccegagatgt
cgctacccca
cacggceatgg
gcgacgagey
gaggtgcgec
cgcaagttcc
cgctggacgg
ctgcagtcgg
taccgcegeg
aaggagggceg
gtgaagggcec
ggcaagacca
cagctcggat
acttgctgec
gatcttgtgt
ccccageate
tgtcctgeta
tttgggetcec
tgcacgggaa
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Cuphea palustris

cttgcgctat
gcatgcaaca
cgatgccgcet
tagcgageta
tcgagettgt
ccgcaaacac
acctgegteg
ggcgegecag
ggcccatget
accgcatcgt
tcggegecga
tgaaccactg
gcaagcgega
cgtggggcga
gccgcgactyg
tctgggegat
aggagatcga
acaagctgga
acctggacgt
tccecaccga
agtgcggecy
accgctocect
gcaccgagtg
gcaacggcaa
agtatcgaca
ttgacctgty
gtacgcgett
ccetteocte
tceetcageg

gcctgtatte

gtagtgggat

gacacttcca
ccgatgatge
ccagggcgag
ccaaagcceat
gatcgcactc
tagtatggece
ctcggegggc
catgctgerg
ggaccgcaag
ctacgacggc
ccgcaccgec
caagatcatc
cctgatctgg
caccatcgag
gctgatctec
gatgaaccag
gceecagttc
cctgaagacg
gaaccagcac
ggtgticgay
cgactccgtg
gtaccagcac
gcgceccaag
ctcgatctec
cactctggac
aatatccctg
ttocgagttg
gtttcatatc
ctygctecectge
tcctggtact

gggaacacaa

gcaaaaggta
ttcgaccccc
cgctgtttaa
attcaaacac
cgctaagggg
accgcatcca
teegggeocc
tcggeggtga
tccaagegec
gtgagettec
tcgatcgaga
ggcctgctga
gtcgtgacca
gtcaacacgt
gactgccaca
aagacccgec
gtcgactccg
ggcgacagea
gtcaacaacy
acgcaggage
ctggagagcg
ctgctgegec
aacgccggcy
tgactcgagt
gctggtegg
ccgcttttat
ctagctgctt
gcttgeatcc
tcctgetcac
gcaacctgta

atggaaagct
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gggcgggetg
cgaagctect
atagccaggce
ctagatcact
gcgectette
crttcteogge
ggcgeocage
ccacggtctt
ccgacatgct
gccagtegtt
cgctgatgaa
acgacggett
agatgcagat
gggtgagcegce
ccggegagat
gcetgtegaa
cccecgtgat
tctgeaacgg
tgaagtacat
tgtgcggect
tcacggeeat
tggaggacgyg
c€caagggcgc
taattaactc
tgatggactyg
caaacagcct
gtgctatttg
caaccgcaac
tgeceectege
aaccagcact

t

cgagacggcet
tcggggerge
cccecgattge
accacttcta
ctettogttt
gttcaatgcec
gaggccccete
cggegtggec
ggtcgageece
ctecatcoge
catgttccag
cggeegeacy
cgaggtgaac
ctcgggcaag
cctgatccge
gatcccctac
cgtggacgac
cctgaccecc
cggctggatc
gaccctggag
ggacccctcg
cgcggacatc
catcctgacg
gaggcagcag
ttgccgeeac
cagtgrgttt
cgaataccac
ftatctacge
acagecttrgg

gcaatgctga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1841



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

<220>
<223>

108
1010
DNA
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polynucleotide

<400> 108
ggcgcgecca

cggccgagaa
accccttegy
tccgeageta
tgcaggagac
gcaccogega
tggaccgcta
gcaagaacgg
tgcgegecac
ccgaggaggt
tggaggacga
agggcctgac
acatcggetg
gcectgacccet
aggtgagcga
tgcagaacgg
acaacgacgg
<210>
<211>
<212>
<213>

<220>
<223>

109
5472
DNA

gcrgeccgac
gcagtggaty
cctgggecege
cgagatcgge
cgccctgaac
gatgagcctg
cceccacctgg
catgcgecye
cagcgtgtgg
gtggcacgag
cggccgeaag
cceceecgetgg
gctgetggag
ggagtaccgc
cagcagccag
cggcgagatc
cgccgtygty

polynucleotide

<400> 109
ggtacccttt

tceeggeget
atgggcgetc
aaagacatta
cacaggceeac

cagtcacaac

cttgcgctat
gcatgcaaca
cgatgccget
tagcgagcta
tcgagettgt

ccgcaaactc

Artificial Sequence

tggagcatgc
atgctggact
ttegtgeagg
gcggaccgcea
cacgtgaaga
tgcaacctga
ggcgacgagg
gagtggatcg
gtgatgatga
atcggeecea
ctgacccget
agcgacctgg
agegegeccc
cgcgagtgcy
ctgggcaaga
gtgaagggcc
gacgtgcccy

Artificial seguence

gacactrcca
ccgatgatge
ccagggcgay
ccaaagccat
gatcgcactc

tagaatatca

tgctggecge
ggaagcccaa
acggcctggt
ccgecageat
gcgtgggect
tctgggtggt
tgcaggtgag
tgaccgactt
acaagctgac
gcttecatcga
tcgacgagag
acatcaacca
ccgagatcca
gccgegacag
gcgecgtgga
gcaccgtgtg

ccaagaccag

gcaaaaggta
ttcgaccecec
cgctgtrtaa
attcaaacac

cgctaagggg
atgctactge

pDescription of Artificial sequence: Synthetic

gatcaccacc
gcgecccgac
gttccgeaac
cgagacccty
gctggaggac
gaccaagatg
cagctgggeyg
ccgeaccggc
ccgecgeate
Cyeygeeeeee
cagcgcegac
gcacgtgaac
cgagagcceac
cgtgctgaac
gtgcaaccac
gcgccccaag

ctgactcgag

Pescription of Artificial Sequence: Synthetic

gggcgggcty

cgaagcteet
atagccaggce
ctagatcact
gcgeetette

aggcctrect
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ctgttectyg
atgctggtgg
aacttcagca
atgaaccacc
ggcctgggea
caggtggcgg
accgecateg
gagaccctgc
agcaagatce
ctgcccaccg
ttcatccgea
aacgtgaagt
gagatcgceca
agcgccacca
ctggtgegec

cgccecctgt

cgagacgget
tcggggetge
ccccgattge
accacttcta
ctcttegttt

gttcctgetg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1010

60
120
180
240
300
360



gceggetteg
gtgcacttca
aaggacgceca
ccctrgttet
gccatcgecc
aacaacacct
tggacctaca
tacaccttca
gacccgaagg
caggactaca
gcgttegeea
cccaccgage
geceecgygecy
gaggccttceg
accttcttca
tgggagtact
aagttctccce
gccgagecga
acgttgacga
ttcgagetgg
ctcteccctet
gtgtccgegt
aacccctact
ctgtcctact
gacggegacyg
gtgaacatga
gicaagtgac
tytgatggac
atcaaacagc
ttgtgctatt
cecaaccgea
actgceectc
taaaccagca

tccegegtet
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ccgecaagat
cccccaacaa
agtggcacct
ggggccacgc
cgaagcgcaa
ccggettett
acaccccgga
ccgagtacca
rcrtctggta
agatcgagat
acgagggcett
aggaccccag
geggcetectt
acaaccagrtc
acaccgaccc
cegecttegt
tcaacaccga
tcctgaacat
aggccaacag
tgtacgcegt
ggttcaaggg
cctecttctt
tcaccaaccg
acaaggtgta
tegtgtecac
cgacgggggt
aattggcagc
tgttgeegec
ctcagtgtgt
tgcgaatacc
acttatctac
gcacagcctt
ctgcaatgct

cgaacagagc

cagcgectec
gggctggatg
gtacttccag
cacgtccgac
cgactccgge
caacgacacc
gtccgaggag
gaagaacccc
cgagccctcc
ctactectec
ccteggetac
caagtcctac
caaccagtac
cCgegtggty
gacctacggg
gcecaccaac
gtaccaggcec
cagcaacgcc
ctacaacgtc
caacaccacc
cctggaggac
cctggaccge
catgagcgry
cggcttgetg
caacacctac
ggacaacctg
agcagctcgg
acacttgetg
ttgatcttgt
acccccagea
gctgtectge
ggtrttgggct
gatgcacggg
gcgcagagga

atgacgaacg
aacgacccca
tacaacccga
gacctgacca
gccrteteeg
atcgacecege
cagtacatct
gtgctggecg
cagaagtgga
gacgacctga
cagtacgagt
tgggtgatgt
ttegteggea
gacttcggea
agcgeectgg
ccetggeget
aacccggaga
ggcccctgga
gacctgteca
cagacgatct
cccgaggagt
gggaacagca
aacaaccagc
gaccagaaca
ttcatgacca
ttctacatcy
atagtatcga
ccttgacctg
gtgtacgege
tccecttece
tatccctcag
ccgectgtat
aagtagtggg
acgctgaagg

agacgtccga
acggeetgtg
acgacaccgt
actgggagga
gctccatggt
gccagegetg
cctacagect
ccaactecac
tcatgaccge
agtcctggaa
gccccggeet
tcatctcecat
gcttcaacgg
aggactacta
gcatcgcgty
cctecatgte
cggagctgat
gccggttege
acagcaccgy
ccaagteegt
acctccgeat
aggtgaagtt
ccticaagag
tcctggaget
ccgggaacgce
acaagttcca
cacactctgg
tgaatatccc
ttttgcgagt
tcgtttcata
cgctgetect
tctectggta
atgggaacac

tetcgectot
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ctgccccctg
gtacgacgag
ctgggggacg
ccagcecatc
ggtggactac
cgtggecate
ggacggcggc
ccagtteege
ggccaagrec
gcrggagtece
gatcgaggic
caaccccgge
cacccacttc
cgcecctygeag
ggcctccaac
cetegtgege
caacctgaag
caccaacacc
caccctggag
gttcgeggac
gggcttcgag
cgtgaaggag
cgagaacgac
gtacttcaac
cetggyetec
ggtgcgcgag
acgctggteg
tgecegetttt
tgctagetgce
tcgcttgeat
getectygcetce
ctgcaacctyg
aaatggagga

gtcgcacctc

420

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
19806
2040
2100
2160
2220
2280
2340
2400



agcgcggeat
aagcgteccgg
gctgatggtc
gccacageceg
gccgeatget
tcgggtggaa
agggcggeag
agagggattt
ttgccagaat
acacgggcat
gccageatcg
agctgatcaa
tggtgtgcog
cagceargea
gagcgaatac
agcgeatgeg
cacactgtca
acgtcccttg
gcggeggeag
ccageecageg
gcgaggctgg
cagcaaaggce
gtggggcggc
tgggtcccec
agtaggcgec
tecacttrct
ccececggegec
cgeetgetga
cgcaagtcca
gacggcctgg
accgeeagea
agcaccgygeca
atctgggtgg
gtggagatca
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acaccacaat aaccacctga cgaatgcget tggttctteg

ttcacacacg
gaaacgttca
cteccaccey
tgtgctggty
gcttatgtgt
cacttgctyy
cagatgatcg
gatcggttca
gccacageac
ccgeetgget
cactgcaatc
atgctgeegy
ctggatggca
caaaccctrcet
aagggactgg
ccaggeeege
acggcgctcec
cagagcggey
gtgatgcgcet
ggcctttgag
gceteeecta
cggctgtrtce
gtgccgatga
cteetttetg
cggcgttcaa
cagcgaggec
ccgecateac
agcgceccga
tgttccgeca
tcgagacccet
tcctgetgga
tgatcaagat

acacccgctt

Tgccacgtty

cagcctaggg

ccgcetgaace:

aggcrgggca
gtgctggget
agctgeegeg
cgcgtacagg
gctgttaatce

gggcaccggg
gtttcagcta

atcgggcggg
ctgetgectg
gcrgggetge
ggctgcttge
ccccatgeac
aagcttigea
tctegggtgt
gcagcagegg
gatcccaaac
ctggtgeage
ctccgeatcg
tttcgtgtty
aatcgtgtge
ctcgeccctct
tgcecegetge
cctecececegty
caccgtgttc
catgctggtg
gtccttctec
gatgaaccac
cggectteggce
gcagatcaag

cagccygectyg

gcgaggrggc
atatcgaatt
gacacgtgct
gtgctgccat
tgcatgccgg
gtgcctccag
ttgagcagca
aatgccagca
gagtggaatg
caacggcagg
cgtgatgcaa
ctgcgcacge
cactgcaatg
tgggttgcat
gccatgocaa
gaaccatgct
gggaaacgca
cgggggccac
gagttcacat
ccgcaatrgga
atgttccata
caaaacgcyc
acgccgatca
ctcegteccg
ggcgacctge
cgcgagaycy
gtgaagtcca
gacagcttcg
atccgetect
ctgcaggaga
cgcaccctgg
gtgaaccgct

ggcaagatcg

aggtgacaat
ccgectgeaa
tgggcgecty
gctgattgag
gcaatgcgca
gtggttcaat
gtgtcagcaa
agagaagggy
gcaccaccaa
agtcatccaa
gecatgecetgg
cgttgagtty
tggtggatag
ggcatcgeac
accggagcge
catggacgca
atgcagcaca
ccttottgeg
tcatttgcat
atgcgggacc
gtgcattgga
cagctcagca
gctgattgcec
ccactagtat
gtcgetegge
ccecagetgece
agcgeeccga
gcctggagte
acgagatcgyg
cctcecctgaa
agatgtgcaa
accccgectyg

gcatgggcecy
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tccattageg
gatcggtgga
cgcaagggea
ccgectgect
gcttggttca
tggtggcaag
cgcggeagece
aggtagcagt
tcaagtgcaa
gtgtgtgcga
cgtaaccatg
cgaagacaca
gcagcaggct
gatgcaagtg
catcagcagg
accgagtgtc
tgtagcgcetyg
ggcagcagag
gggrcgegec
gcctggagaa
gccaggetag
ctgcatttgg
acctgtcecg
cggetcgega
ggccaccgcea
gggctecggy
cgactggagce
catgcacgac
caccgtgcag
caccgaccge
ccactgcaag
gcgcgacctg
gggegacace

cgactggetg

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440



atctccgact
aaccagaaga
ctgttcgtag
aagaccggeyg
cagcacgtgt
ctggagaccc
tccgtgctyg
cagcacctgce
cccaagaacg
gtgtccatgg
gacgacgacg
cgetggtegt
gccgetttta
gctagetget
cgettgeatc
ctcctgctcea
tgcaacctgt
aatggaaagc
<210>
<211>
<212>
<213>

<220>
<223>

110
5451
DNA
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gcaacaccgg cgagatcctg gtgcgegeca ccagegeocta cgecatgatg

cecgeegect
acagcccegt
acagcatcca
ccaacgtgaa
aggagetgty
agagcgtgac
tgcgectgga
ccggcgecaa
actacaagga
acaagtgact
gtgatggact
tcaaacagcce
tgtgctattt
ccaaccgcaa
ctgececteg
aaaccagcac

tt

polynucleotide

<400> 110
ggtacccttt

tcceggegcet
atgggcgctc
aaagacatta
cacaggccac
cagtcacaac
gccggetteg
gtgcacttca
aaggacgcca

cccttgttet

cttgcgetat

gcatrgcaaca

cgatgccgct

tagcgageta

tcgagettgt

ccgcaaactc
ccgccaagat

cccccaacaa

agtggcacct

ggggccacgc

gtccaagctyg
gatcgaggac
gaagggcctg
gtacatcggce
ctecectggee
cgccatggac
ggacggcacc
cggcgcecatc
ccacgacgge
cgaggcagcea
gttgccgeca
tcagtgtgtt
gcgaatacca
cttatctacyg
cacagccttg

tgcaatgctg

Artificial Sequence

gacacttcca
ccgatgatge
ccagggegag
ccaaagccat
gatcgcactc
tagaatatca
cagegectee
gggctggatg
gtacttccag

cacgtccgac

ccctacgagg
tecgacctyga
accccegget
tggatcctgg
ctggagtacc
cccageaagg
gccatcgtga
tccaccggea
gactacaagyg
gcagetegga
cacttgctgc
tgatcttygtg
cccccageat
ctgtcctget
gtttygggctc

atgcacggga

gcaaaaggta
ttcgaccecce
cgctgtitaa
attcaaacac
cgctaagygyg
atgctgetgce
atgacgaécg
aacgacccca
tacaacccga

gacctgacca

tgcaccagga
aggtgcacaa
ggaacgacct
agagcatgec
gccgcgagtg
tgggcgtgcy
acggcgcecac
agaccagcaa
accacgacat
tagtatcgac
cttgacctgt
tgtacgeget
cceetteect
atccctcagc
cgectgtatt

agtagtggga

Description of Artificial Sequence: Synthetic

gggcgggctg
cgaagctect
atagccaggc
ctagatcact
gcgecetctte
aggccttect
agacgtccga

acggcctatg

acgacaccgt

acigggagga
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gatcgtgece
gttcaaggty
ggacgtgaac
caccgaggtg
cggcegegac
ctecccagtac
cgagtggcge
cggcaactcc
cgactacaag
acactctgga
gaatatccct
tttgcgagtt
cgtttcatat
gctgetecty
ctcctggtac

tgggaacaca

cgagacggcet
tcggggetge
ccececgattye
accacttcta
ctcttegttt
gttcctgctg
ccgeececty
gtacgacgag
ctgggggacg

ccageecatc

4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
3160
5220
5280
3340
5400
5460
5472

60
120
180
240
300
360
420
480
540
600



gccatcgeec
aacaacacct
tggacctaca
tacaccttca
gacccgaagy
caggactaca
gcgttegeca
cccaccgagce
gceeeggeceg
gaggectteg
accttcttca
tgggagtact
aagttctccce
gccgagecga
acgttgacga
ttcgagetagg
ctctecoctet
gtgtccgegt
aacccctact
ctgtcctact
gacggcgacyg
gtgaacatga
gtcaagtgac
tgtgatggac
atrcaaacagc
ttgtgctatt
cccaaccgea
actgccectc
taaaccagca
tccegegtet
agcgeggeat
aagcgtccgg
gctgatggtce

gccacagecg

026172~-005010PC - Sequence Listing_1.TXT

cgaagcgcaa
ccggettett
acaccccgga
ccgagtacca
tettetggta
agatcgagat
acgagggett
aggaccecag
geggcrectt
acaaccagtc
acaccgaccc
ccygcettegt
tcaacaccga
tcctgaacat
aggccaacag
tgtacgccgt
ggttcaaggg
cctecttett
tcaccaaccyg
acaaggtgta
tegtgtecac
cgacgggggt
aattggcagc
tgttgeegec
ctcagtgtgt
tgcgaatace
acttatctac
gcacagcert
ctgcaatgcet
cgaacagage
acaccacaat
ttcacacacg
gaaacgttca

ctcccacceg

cgacteegge
caacgacacc
gtccgaggag
gaagaacccc
cgageectec
ctactcctcc
ccteggetac
caagtcctac
caaccagtac
ccgegtogtyg
gacctacggg
gcccaccaac
gtaccaggcec
cagcaacgcc
ctacaacgtc
caacaccacc
cctggaggac
cctggaccge
catgagcgtyg
cggcttgctyg
caacacctac
ggacaacctg
agcagctcgg
acacttgetg
trgatcttgt
acccccagea
getgtectge
ggtrtgggct
gatgcacggg
gcgcagagga
aaccacctga
tgccacgttg
cagectaggg

ccgetgaacc

gecttotecy
atcgacccge
cagtacatct
gtgctggecg
cagaagtgga
gacgacctga
cagtacgagt
tgggtgatgt
trcgtceggea
gacttcggea
agcgeectgg
cccrggeget
aacccggaga
ggceectgga
gacctgtecca
cagacgatct
cccgaggagt
gggaacagca
aacaaccagc
gaccagaaca
ttcatgacca
ttctacateg
atagtatcga
ccttgaccty
gtgtacgcgce
tccectteec
tatcccteag
ccgectgtat
aagtagtggy
acgctgaagg
cgaatgcget
gcgaggtgge
atatcgaatt

gacacgtgct

gctccatggt
gcecagegetyg
cctacagect
ccaactecac
tcatgaccgce
agtcctggaa
gceceggeet
tcatctccat
gcttcaacgg
aggactacta
geatcgegty
ccrecatgre
cggagctgat
geeggttege
acagcaccgy
ccaagtccgt
accteegeat
aggtgaagtt
ccttcaagag
tcctyggaget
ccgggaacge
acaagttcca
cacactctyy
tgaatatcec
ttttgcgagt
tcgttteata
cgcrygetrect
tctcctggta
atgggaacac
tctegeetct
tggttcttcg
aggtgacaat
ccgectgeaa

tgggcgcecetyg
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ggtggactac
cgtggcecate
ggacggeggce
ccagttecgce
ggccaagtce
gctggagtcc
gatcgaggtc
caaccecgge
cacccacttc
cgccctgeag
ggcctccaac
cctegtgege
caacctgaag
caccaacacc
caccctgoag
gttcgcggac
gggcttcgag
cgtgaaggag
cgagaacgac
gtacttcaac
cctgggctece
ggtgcgcgag
acgctggteg
tgccgetttt
tgctagctgce
tegettgeat
gctcctgetc
ctgcaacctg
aaatggagga
gtcgcacctc
tccattageg
gatcggtgga
cgcaagggea

cecgeetgect

660

720

780

840

00

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640



gccgeatget
tcgggtggaa
agggcggcag
agagggattt
ttgccagaat
acacgggceat
gccagcatcg
agctgatcaa
tggtgtgcag
cagccatgca
gagcgaatac
agcgcatgeg
cacactgtca
acgtcccttg
gcggcggeag
ccagccageg
gcgaggctgg
cagcaaaggc
gtggggegge
tgggteccece
agtaggcgce
gtcgeectec
gceecagtegy
gccgtgatca
cccaagcecca
cgcegeaccet
gccgtgatga
ggcgacggct
cgcacccacg
tggatcggcy
accggcgaga
cgcctgagea
gtggccgtga

tacatccagg
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tgtgctygty
gcttatgtgt
cacttgctyg
cagatgatcg
gatcggttca
gccacagcac
ccgeetgget
cactgcaatc
atgctgeegg
ctggatggea
caaaccctct
aagggactgg
ccaggecege
acggegetec
cagagcggeg
gtgatgcget
ggcctttggg
gcctocecta
cggetgtttc
gtgccgatga
ctcctttcty
cggeeatggg
cgagtcaggt
ccaccatctt
agcrgeecca
tcgecatecg
accacatgca
tcggeaccac
tggccgtgga
ccagcggcaa
tTcotgacceg
ccatcececga
aggacgacga

gcggeetgac

aggctgggea
gtgctgggct
agctgccygcey
cgcgtacagg
gctgttaatce

gdggcaccgag
gtttcagcta

atcgggcggg
ctgctgeetg
gctgggetge
ggctgettgce
ccecatgeac
aagctttgea
tctcgggtgt
gcagcagegy
gatcccaaac
ctggtgcage
ctcecgeatey
Tttcgtgtty
aatcgtgtgc
ctcgeectet
ccgeggtote
tttggagagc
cagcgeegec
gctgctggac
ctcctacgag
ggaggccacce
cctggagatg
gcgctacccec
caacggcatg
ctgcacctcc
cgaggtgcge
gatcaagaag

cccecgetgg

gtgctgccat
tgcatgecgg
gtgcctccag
ttgagcagea
aatgccagea
gagtggaatg
caacggcagg
cgtgatgcaa
ctgcgeacge
cactgcaatyg
tgggttgcat
gccatgecaa
gaaccatgct
gggaaacgca
cgggggecac
gagttcacat
ccgcaatgga
atgttccata
caaaacgcgce
acgccgatca
ctcecgteceg
teeetteccee
gggcgegecce
gagaagcagt
gaccacttcy
gtgggccccg
ctgaaccacg
tccaagegeg
acctggggey
cgeegegact
ctgagcgtge
ggcgagatcg
ctgcagaagce

aacgacctgg

gctgattgag
gcaatgcgea
gtggttcaat
gtgtcagcaa
agagaagggg
gcaccaccaa
agtcatccaa
gcatgectgg
cgttgagttg
tggtggatag
ggcatcgeac
accggageyc
catggacgca
atgcagcaca
ccttettgeg
tcatttgeat
atgcgggacc
gtgcattgga
cagctcageca
gctgattgoc
ccactagtat
ggcccagggt
ccgactggtc
ggéccaacct
gcctgcacyg
accgcagcac
ccaagagegt
acctgatgto
acaccgtgga
tcctggtacy
tgatgaacac
gceeegectt
tgaacgactc

acgtgaacca
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gcttggttca
tggtggcaag
cgcggeagec
aggtagcagt
tcaagtgcaa
gtgtgtgega
cgtaaccatg
cgaagacaca
gcagcaggct
gatgcaagtg

catcagcagg

accgagtgtc
tgtagcgctg
ggcagcagag
gggtcgegec
gcctggagaa
gccaggctag
ctgeatttgy
acctgtcccg
cggctogega
gacgitcggy
cgcggtgege
catgctgttc
ggagtggaag
cctggtgrtc
ctccatectg
gggcatcctyg
ggtggtgcgeo
ggtggagtgc
cgactgcaag
ccgeaccege
catcgacaac
caccgecgac

gcacgtgaac

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680



aacctgaagt
cacatcagct
agcctgacca
cagctggagg
gactcctrrece
cacgacggeyg
gaggcagceag
ttgccgecac
cagtgtgttt
cgaataccac
ttatctacgc
acagccttag
gcaatgctga
<210
<211>

<212>
<213>

111
5454
DNA

<220>
<223>
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acgtggeety
ccttcacect
ccgtgagegg
gcggcagega
gcggceatcag
actracaagga
cagctcggat
acttgctgee
gatcttgtgt
ccccageate
tgtcctgeta
tttgggctec
tgcacgggaa

polynucleotide

<400> 111
ggtaccctrtt

tcecggeget
atgggcgetc
aaagacatta
cacaggccac
cagtcacaac
gcecggettceg
gtgcacttca
aaggacgcca
cccttgrtct
gccategeec
aacaacacct
tggacctaca
tacaccttca
gacccgaagg

caggactaca

cttgcgctat
gcatgcaaca
cgatgccgct
tagcgagcta
tegagettogt
ccgcaaactc
ccgccaagat
¢ccceaacaa
agtggcacct
ggggccacgo
cgaagcegeaa
ccggeteetrt
acaccccgga
ccgagtacca
tcttotggta

agatcgagat

ggtgttcgag
ggagtaccgce
cggcagctec
ggtgctgege
cgtgatccec
ccacgacatc
agtatcgaca
ttgacctgtg
gtacgegett
ccctteecte
tccctcagey

gcetgtattc

gtagtgaggat

Aartificial Sequence

gacacttcca
ccgatgatgce
ccagggcgag
ccaaagecat
gatcgcactc
tagaatatca
cagcgectcc
gggctggatg
gtacttccag
cacgtccgac
cgactccggc
caacgacacc
gtccgaggag
gaagaacccc
cgagccctec

ctactecctcece

accgtgcecy
cgcgagtgea
gaggeeggec
gcececgeacceyg
gccgageece
gactacaagg
cactctggac
aatatccctg
ttgcgagttg
gtttcatatc
ctgctectge
tcctggtact

gggaacacaa

gcaaaaggta
ttcgacccee
cgctgtttaa
attcaaacac
cgctaagdgag
atgctgctgce
atgacgaacg
aacgacccca
tacaacccga
gacctgacca
gccttetecg
atcgacccege
cagtacatct
gtgctggecg
cagaagtgga

gacgacctga

acagcatectt
ccecgegactc
tggtgtgcga
agtggegeec
gcgtgatgga
acgacgacga
gctggtcgtyg
ccgettttat
ctagctgett
gcitgceatcc
tcetgeteac
gcaacctgta

atggaaagct

Description of Artificial 3equence: Synthetic

gggcgggctg

cgaagcetect
atagccagge
ctagatcact
gcgcctette
aggccttect
agacgtccga
acggcctgty
acgacaccgt
actgggagga
gctccatggt
gccagegety
cctacagect
ccaactccac
tcatgaccge

agtcctggaa

Page 102

cgagtcccac
cgtgctgege
ccacctgetg
caagctgacc
ctacaaggac
caagtgactc
tgatggacty
caaacagcct
gtgctatttyg
caaccgcaac
tgccecectege
aaccagcact

t

cgagacggct
tcggggetge
cceccgattyge
accacttcta
ctcttegttt
gttcctgetg
ccgcececty
gtacgacgag
ctgggggacyg
ccagcccatce
ggtggactac
cgtggeecatc
ggacggeggo
ccagttecgce
ggccaagtec

gctggagtec

4740
4800
4860
4920
4980
5040
5160
5160
5220
5280
5340
5400
5451

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



gcgttegeca
cccaccgage
gceeeggeeyg
gaggcertcg
acctrcttca
tgggagtact
aagttctecce
gccgagecga
acgttgacga
ttcgagetyg
cteteectet
gtgtccgegt
aacccctact
ctgrcctact
gacggcgacg
gtgaacatga
gtcaagtgac
tgtgatggac
atcaaacagc
ttgtgctatt
cccaaccgca
actgeceectc
taaaccagca
tcccgegtet
agcgeggeat
aagcgtccog
gctgatggtc
gccacagecg
gcecgeatget
tcgggtggaa
agggcggeag
agagggattt
ttgccagaat

acacgggcat
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acgagggctt cctcggetac cagtacgagt

aggaccccag caagtectac tgggtgatgr

geggetectt
acaaccagte
acaccgaccc
ccgecttegt
tcaacaccga
tcctgaacat
aggccaacag
tgtacgceegt
ggttcaaggg
cctecttctt
tcaccaaccy
acaaggtgta
tcgtgtccac
cgacgggggt
aattggcagce
tgttgccgec
ctcagtgtgr
tgcgaatace
acttatctac
gcacageetrt
ctgcaatgct
cgaacagagc
acaccacaat
ttcacacacy
gaaacgttca
ctcecacecy
tgtgetggty
gcttatgtgt
cacttgctgg
cagatgatcg
gatcggttca

gccacagcac

caaccagtac
ccgegtyggty
gacctacggg
gcccaccaac
graccagyce
cagcaacgcc
ctacaacgtc
caacaccacc
cctggaggac
cctggaccge
catgagcegtg
cggcttgcetg
caacacctac
ggacaacctg
agcagctegg
acacttgety
trgatcttgt
acccccagca
getgtectge
ggrttgggct
gatgcacggg
gegeagagga
aaccacctga
tgccacgttyg
cagcctaggy
ccgctgaace
aggctgggea
gtgctggget
agctgecgeg
cgcgtacagg
gctgttaatc

gggcaccgog

ttcgtcgaca
gacttcggca
agcgecectyg
ccetggeget
aacccggaga
ggccectgga
gacctgtcca
cagacgatct
cccgaggagt
gggaacagca
aacaaccagc
gaccagaaca
ttcatgacca
ttctacatcg
atagtatcga
ccttgaccty
gtatacgcge
tcceecttecec
tatccctcayg
ccgectygtat
aagtagtggg
acgctgaagg
cgaatgcygct
gcgaggtgge
atatcgaatt
gacacgtgct
gtgctgceat
tgcatgecgg
gtgcctecag
ttgagcagca
aatgccagea

gagtggaatg

geeceecggect
tcatctecat
gcttcaacgg
aggactacta
gcatcgegtg
ccteeatgtce
cggagctgat
gccggttege
acagcaccgg
ccaagtccgt
accteegeat
aggtgaagtt
ccttcaagag
tcctggaget
ccgggaacgce
acaagttcca
cacactctgg
tgaatatccc
ttttgcgagt
tcgtttcata
cgetgetect
tctectggta
atgggaacac
tctegectet
tggttcttecg
aggtgacaat
ccgectgeaa
tgggcgectyg
gctgattgag
gcaatgcgea
gtggttcaat
gtgtcagcaa
agagaagyag

gcaccaccaa
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gatcgaggtc
caaccccgge
cacccactic
cgceetgeag
ggcctecaac
cctegtgege
caacctgaag
caccaacacc
caccctggag
gttcgeggac
gggcttcgag
cgtgaaggag
cgagaacgac
gtacttcaac
cctgggetec
ggtgcgegag
acgctggteg
tgccgctttt
tgctagetge
tcgettgeat
gcrectycte
ctgcaaccty
aaatggagga
gtcgeacctce
tccattageg
gatcggtgga
cgcaagggca
ccgcctgect
gcttggttca
tggtggcaag
cgcggeagec
aggtagcagt
tcaagtgcaa

gtgtgtgcga

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000



gccageateg
agctgatcaa
tggtgtgcgg
cagccatgea
gagcgaatac
agcgcatgey
cacactgtca
acgtececttg
gcggcggeag
ccagccageg
gcgaggctyg
cagcaaaggc
gtggggcgge
tgggtcccec
agtaggegec
tccactttct
cccecggegec
ttcgeegtga
aagcccaage
ttecegoegea
gtggcegrga
ctgggcgacyg
aagcgeaccc
tgctgggtgg
aagaccggeg
cgcegectga
aacgtggecg
gactacatcc
aacaacatca
caccacatct
cagtccctga
ctgcagetgg
accgactcct

gaccacgacyg
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ccgectgget gtttcageta caacggoagy agtcatccaa cgtaaccatyg

cactgcaatc atcgggeggg cgtgatgeaa

atgctgecgg
ctggatggca
caaaccctet
aagggactgy
€Caggeecge
acggegetec
cagagcggeg
gtgatgcget
ggcctttggg
gcctececta
cggctgtite
gtgccgatga
ctcctttcty
cggcgttcaa
cagcgaggec
tcaccaccat
ccaacceece
ccttegecat
tgaaccacct
gcttcggeac
acgtggeegt
gcgecteegy
agatcctgac
gcaagatccc
tgaaggacga
agggceggect
agtacgtgga
cctcettcac
ccaccgtgag
agggcgygeag
tccgeggeat

gcgactacaa

ctgctgectg
gctgggetge
ggctgcettye
ccccatgeac
aagctttgca
tctcgggtgt
gcagcagegy
gatcccaaac
ctggtgcagce
ctccgeatceg
tttcgtgttg
aatcgtgtgc
ctcgecectet
tgcccgotge
cctcecegtyg
cttecteegec
ccagctgety
€cgeagetac
gcaggaggec
caccctggag
ggagcgctac
caacaacggc
ccgctgeace
c€gaggaggtg
ggagatcaag
gaccccecoge
ctggatcctg
catcgagtac
cggcggetec
cgaggtgctyg
cagcgtrgatc

ggaccacgac

ctgcgcacgce
cactgcaatg
tgggttgeat
gccatgccaa
gaaccatgct
gggaaacgca
cgggggccac
gagttcacat
ccgeaatgga
atgttccata
caaaacgcgce
acgccgatca
ctecegteecy
ggcgacctge
cgcgggegey
gccgagaage
gacgaccact
gaggtgggcc
gccctgaacc
atgtccaagce
ccegectggyg
cgccgecacy
tccctgageg
cgcggegaga
aagccccaga
tggaacgacc
gagaccgtgc
cgcegegagr
tccgaggeeg
cgegecaaga
cccgecgagrt

atcgactaca

gcatgcctgy
cgttgagttg
tggtggatag
ggcatcgeac
accggageqc
catggacgca
atgcageaca
ccttcttgeg
tcatttgeat
atgcgggacc
gtgcattgga
cagctcagca
gctgattgec
ccactagtat
gtcgctegac
ccececcgactg
agtggaccaa
tcggececea
ccgaccgcetc
acgccaagtc
gcgaccigat
gcgacaccgt
acttcctggt
tgatgatgaa
tcggececge
agctgaacga
tggacatcaa
ccgacagceat
gcaccatgga
gcctggtgtyg
ccgagtggey
ccagcgtgat

aggacgacga
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cgaagacaca
gcagcaggcet
gatgcaagtg
catcageagy
accgagtgte
tgtagecgetg
ggcagcagag
gggtcgcgec
gcetggagaa
gccaggetag
ctgcatttgg
acctgteecg
cggctegega
ggccaccyca
gggctecggg
gtccatgetg
cctggagtygg
cggeetggtg
caccagcatc
cgtaggeatc
ctgggtggtg
ggaggtggag
gcgegactyce
cacccgeacce
cttcatcgac
ctcecaccgec
ccagcacgtg
cticgagage
cagcgtgctyg
cgagcacctg
ccecaagety
ggactacaag

cgacaagtga

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3500
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040



ctcgaggcag
ctgttgecgce
cctcagtgty
ttgcgaatac
agacttatcta
cgcacagect
actgcaatgc
<210>
<Z211l>
<212>
<213>

<220>
<223>

112
2933
DNA
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cagcagctcg
cacacttgcet
tttgatcttg
cacceecage
cgctgtecty
tggtttgggc
tgatgcacgg

potynucleotide

<400> 112
agagagcgga

cgactcgeac
gcctttoegg
ataacaatgc
cctgaaatac
cgcaagcgac
tggcggegeg
gcacggcaac
attcgectea
tgatgccaat
gcaggoggga
catcaacacg
tggatggtcy
tccctgaaac
caagaaaatc
atcgcacact
attgttccat
agcgaccgag
gctaacaaca
acacgtgatg

ccgeggacge

ggtggggrtg
acggtccagt

ccacctatac
cctgtgtcaa
caccagccect
cceccatgege
gtcgactgec
gcacggcttc
agaagtcgec
tttgacattce
tcggacacgg
acgtgttgcg
gaaaatggtg
cgaaactgtg
agtaaacaag
gccattataa
ttcgcegtgg
ccaggtcgag
acttgatggt
gccatggett

tgggggttgg

gatagtatcg
gccttgacet
tgtgtacgceg
atccccttcec
ctatccctea

tccgectgta

gaagtagtgg

Artificial Segquence

tgaggtgggy
taccceececc
tarttcttag
gtgcattcct
gcccagtaca
gaccaggctc
ttttcatcac
gccaacccga
aaatgtgcca
gggttgctcg
aggacgegge
taatcccgece
tgccaactgc
geettgtegt
gttgacatcc
tgcatctagc
cggcgtgggt
tccetetege
acctgtacac
cgcattcagg

ctgcctgagg

acacactctg
gtgaatatcc
cttetgcgag
ctcgtttcat
gcgetgetee
ttcrectggt

gatgggaaca

ttgctgacca
tcecgeccaaa
ttcgetgtaa
aaaaaaattc
ctcttccaat
gaaagtgatt
gtgcecgtacy
¢cagecagga
tacaccattc
ttggctgcgce
gtcacgcccce
cggetyegea
cctgagggag
cggccacgcea
tctacgggceg
tcggegacaa
gceccatttta
ccgtcgacaa
tgccaattcce
ccgacttece

cccacccttt

gacgctggtc
ctgeccgettt
trtgctagety
atcgettgea
tgcteetget
actgcaacct

caaatggaaa

Description of Artificial Sequence: Synthetic

ggagctcgeg
cgcaagectc
catccagacc
tgtcccaacce
accatctece
tatgacttga
tcggcgacey
cctcgactac
cttacagcac
ccacatcgge
gaacgcagec
tcgtgecaac
gctctegega
agcacgtgga
aattgttige
gtitagaaaa
cgaggiitgg
tgttgcgaac
ttcttecccy
attccgactt

gttcceegey
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gtgtgatgga
tatcaaacag
cttgtgctat
tcecaacege
cactgcecct
gtaaaccagc

gctt

tcgeegagey
ccatcrtgat
gtcctgaata
aacaatccca
tacctccacg
gacgagcgag
ctagggettt
tctaccgcga
tgttcaaact
cgtgagtgea
cgtaactcta
ccattcgcga
aacgggcacg
ccctaaacac
ccaacccttce
ggcaggergce
gcteecgggae
cccacaagcg
gccgaggttt
tccagagggrt

tcccgacaaa

5100
5160
5220
5280
5340
5400
5454

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
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cacaattgcg ttacataagg gggagcecgec cccgttcaga gtgcagaaat ctttcactat 1320
attttccagt cgtcagcgaa atcaagtact agratggeca ccgcatccac titcteggcey 1380
ttcaatgece getgeggoga cctgogtcge toggoggget cogggeeceg gogeccageyg 1440
aggccectee cecgtgegegy gegegececo gactggteeca tgetgttoge cgtgatcacc 1500
accatcttct ccgecgocga gaageagtgg accaacctgg agiggaagec caagcccaac 1560
cccoeccage tgetggacga ccacticgge coccacggee tggtgttocg ccgeacctte 1620
gccatccgea gctacgaggt gggcecccgac cgotccacca geatcgtgge cgtgatgaac 1680
cacctgcagg aggeegecct gaaccacgec aagtccgtgg gecatcctggg cgacggettc 1740
ggcaccaccc tggagatgtc caagcgcgac ctgatctggg tggtgaageg cacccacgtg 1800
gccgtggage getacceege ctggggegac accgtggagg tggagtgetg ggtgggegec 1860
tccggcaaca acggocgecg ccacgacttce ctggtygegey actgcaagac cggcegagatc 1920
ctgacccgct gcacctccct gagcgtgatg atgaacacce gcacccgeceqg cctgagceaag 1980
atccccgagyg aggtgecgcgg cgagatcggce cccgocttca tegacaacgt ggecgtgaag 2040
gacgaggaga tcaagaagcc ccagaagetg aacgactcca ccgocgacta catccaggge 2100
ggcctgacce cccgetyggaa cgacctggac atcaaccage acgtgaacaa catcaagtac 2160
gtggactgga tcctggagac cgtgcccgac agcatcticg agagecacca catctecetec 2220
ttcaccatcyg agtaccgeeg cgagtgcace atggacageg tgectgcagtc cotgaccace 2280
gtgagcggcg goetectocga ggocggecty gtgtgogage acctgetgca goetggaggge 2340
ggcagcgagg tgetgcgoge caagaccgag tggegcocca agetgaccga crtocttecogce 2400
ggcatcagcg tgatcccoge cgagtecage gtgatggact acaaggacca cgacggogac 2460
tacaaggacc acgacatcga ctacaaggac gacgacgaca agtgactcga gttaattaac 2520
tcgaggcage agcagetcgg atagtatcga cacactctgg acgetggtcg tagtgatggac 2580
tgttgccgee acacttgetg ccttgacctg tgaatatcce tgccgetttt atcaaacage 2640
ctcagtgtgt ttgatcttgt gtgtacgcgce trrtgegagt tgcragetge ttgtgetatt 2700
tgcgaatace acccccagca tcccoctteccce tegtttcata tcogettgeat cccaaccgea 2760
acttatctac getgtectge tatceccteag cgetgetoet getectgotc actgeccectc 2820
gcacagcctt ggtitgggct ccgoctgtat tctcctggta ctgcaaccetyg taaaccagea 2880
ctgcaatget gatgcacggg aagtagtggg atgggaacac aaatggaaag ctt 2933
<210> 113
<211> 4817
<212> DNA
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: Synthetic

polynucleotide
<400> 113
ggtacccgece tgcaacgcaa gggeagecac agecgctcce acccgoecgct gaaccgacac 60
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gtgcitggge
gccatgetga
gcegggeaat
tccaggtggt
cagcagtgtc
cagcaagaga
gaatggcacc
geaggagtca
tgcaagcaty
cacgcegtty
caatgtggty
tgcatggeat
gccaaaccgg
atgcteatgyg
acgcaatgcea
gccacccttc
cacattcatt
atggaatgcg
ccatagtgcea
cgegeceaget
gatcagctga
tcecegectcet
ctgggtggag
cgcegtgttce
cggcgeectg
cgtgeecetge
gggcgaggtg
catcatggcec
ccaccaggec
ccaggacgac
gaaggcccge
caacatcatyg
ggcegaccge

cgagtgggec

026172-005010PC - Sequence Listing_1.7TXT

gectgecgee tgeotgocge atgettgtge tggtgagget

ttgaggcttg gttcatcggg tggaagetta tgtgtgtget

gcgeatggtg
tcaatecgegg
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggegaag
agttggcagce
gataggatgc
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggcag
ttgcggggtc
tgcatgecty
ggaccgcceag
ttggactgca
cagcaacctyg
ttgcecegget
agaatatcaa
cgcctgtteg
cgcetgtecy
aacgagectgc
gcecgecgtge
cccggecagg
gacgccatge
aagcaccgca
ctggacgagg
atgccegacg
gtggagaacg
taccaggaca

gaccgcttec

gcaagagggc
cagccagagg
gcagtttgec
tgcaaacacg
tgcgagecag
ccatgagctg
acacatggtg
aggcteagec
aagtggagcg
gcaggagcge
gtgtccacac
cgctgacgtc
cagaggcggce
gcgeeccage
gagaagcgag
gctagcagea
tTtgggtyyy
recccgtgggt
cgcgaagtag
tgatcgagca
gctacgactg
cccagggecg
aggacgaggc
tggacgtggt
acctgetgtc
geegectgea
£Cgagegcge
agcaccaggg
gcgaggacct
gccgetictce
tcgecctgge

tggtgctgta

ggcagcactt
gatttcagat
agaatgatcg
ggcatgceac
catcgcegec
atcaacactg
tgcggatget
atgcactgga
aataccaaac
atgcgaagyg
tgtcaccagg
ccttgacggce
ggcagcagag
cagcggtgat
gctggggect
aaggcgectc
gcggecgget
cceecgtgece
gcgeeetect
ggacggcctc
ggcccageag
cceegtgety
cgceegecty
gaccgaggec
ctceccacctyg
caccctggac
ccgecacccge
cetggeececc
ggtggtgacc
cggcrtecatc
caccegegac

cggcatcgec

gctggagcetyg
gatcgcgegt
gttcagctgt
agcacgggea
tggctgtttc
caatcatcygy
gccggotget
tggcagcetgg
cctetyggety
actggceecca
cccgcaaget
gctccteteg
cggcggeagce
gcgctgatec
ttgggctggt
cectactecy
gtttcttteg
gatgaaatcg
ttctgcetegce
cacgcegget
accategget
ttegtgaaga
tcctggetgy
ggccgegact
gcecececgecg
ccegecacct
atggaggccy
gccgagergt
cacggcgacg
gactgcggece
atcgccgagg

gccceecgact
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gggcagtgct
gggcttgeat
ccgcggtgec
acaggttgag
taatcaatgc
c€cggggagtg
agctacaacyg
gcgggegtga
gcetgetgey
gctgccactg
cttgctgygt
rgcacgccat
ttgcagaacc
ggtgtgggaa
agcggcgggg
caaacgagtt
gcageecgea
catcgatgtt
tgttgcaaaa
tgtgcacgec
cctetetecy
cceecegeege
gctecgacge
ccgacctgtce
ccaccaccgg
ggctgctget
agaaggtgtc
gcececttega
gcetggtgga
tcgecegect
cctgectgec
gectgggegt
agctgggcgg

cccagegeat

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020

1080

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



cgccettctac
atcgacacac
acctgtgaat
cgcgecttttg
ttcectegtt
ctcagecgetyg
tgtattctce
gtgggatggg
gaaggtctcyg
gcygcttgott
gtggcaggtg
gaattccttt
tccecggeget
atgagcgctc
aaagacatta
cacaggccac
cagtcacaac
ccgtygececege
tgagccecte
acagcgeceea
cccaggagga
ggagccgect
acgaccgcaa
tgcaggacygg
accgcaccegce
graagagcac
acctgatctyg
acaccgtgga
ggctgatctc
tgatgaacca
tgeececctgtt
aggtgaagac
tgaaccagca

aggtgctgga
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cgcctgetgg acgagrtctt ctgacaattyg

tctggacget
atccctgeceyg
cgagttgcta
tcatatcget
ctcetgetee
tggtactgca
aacacaaatg
cctectgtege
cttcgtecat
acaatgatcg
cttgegetat
gcatgcaaca
cgatgceget
tagcgagcta
tcgagetrtgt
ccgcaaacgg
ceecgygegec
cttecaagecec
ccccaaggec
cacctectcec
gctgaccgec
gtccaagege
cctggtgttc
cagcatcgag
cggcatcctg
ggtggtgatc
gatcaacacc
cgactgcaac
gaagacccege
cgtggacagc
cggcgacagc
cgtgtecaac

gacccaggag

ggtcgtgtga
cttttatcaa
gctgcttgtyg
tgcatcccaa
tgctecactge
acctgtaaac
gaggatcccg
accteagege
tragcgaagceg
gtggagctga
gacacttcca
ccgatgatgc
ccagggegag
ccaaagccat
gatcgcactc
cgcgecatag
tccecccaage
aagtccatcc
aacggerecg
agccceceecc
atcaccaccg
cccgacatgc
cgccagrect
accctgatga
ctagacggct
aagatgcaga
cgcttcagcec
accggcgaga
cgectgtceea
ccegtgateg
atccagaagg
gtgaagtaca

ctgtgctcec

tggactgttg
acagcctecag
ctatttgcga
ccgcaactta
ccctcgcaca
cagcactgcea
cgrctcgaac

ggcatacacc

tcecggtteac

tggtcgaaac
gcaaaaggta
ttegaccecc
cgctgtttaa
attcaaacac
cgctaaggygy
tggccgecge
ccggcaagtt
ccaacggegg
ccgtgagect
cccgcacctt
tgttcgtgaa
tggtggacag
tctecatecg
accacctgca
tcggeegeac
tcaaggtgaa
gcetgggeaa
tcctggtgeg
agctgcecta
aggactccga
gcctgaccee
tcggctggat
tggccctgga

gcagcageag
ccgccacact
tgtgtttgat
ataccacccc
tctacgetgt
gccrtggttt
atgctgatgce
agagcgegea
acaataacca
acacgtgcca
gttcacagec
gggcgggcety
cgaagctcct
atagccaggce
ctagatcact
gcgeetetic
cgccteeage
cggcaactgg
cttccaggtg
gaagagcggce
cctgeaccag
gtccaagege
cttcggecty
ctcctacgag
ggagacctcc
cctggagatg
ccgetacccec
gatcggeatg
cgccaccage
cgaggtgcac
cctgaaggty
cggctggaac
cctggagagce

gtaccgeegce
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ctcggatagt
tgctgecttg
cttgtgtgta
cagcatcccc
cctgetatec
gggcteccgec
acgggaagta
gaggaacgct
cctgacgaat
cgttggcgag
tagggatatc
cgagacgyct
tcggggetge
ccccgattge
accacttcta
ctettegttt
gccttettec
ccctecagec
aaggccaacg
agcctgaaca
ctgececgact
cccgacatoc
gagtccaccg
atcggcaccy
ctgaaccact
tgcaagcgeg
gcetggggcy
ggccgegact
gcctacgeca
caggagatcyg
cacaagttca
gacctggacg
atgcccaccyg

gagtgcggec

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140



gcgactcegt
agtaccagca
ggegeoccaa
actccgtgte
acaaggacga
ctggacgety
tecctgecge
gagttgctag
catatcgctt
tcctgetect
ggtactgcaa
acacaaatygy
<210>
<211>

<212>
<213>

114
4665
DNA

<220>
<223>
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gctggagage gtgaccgeca tggaccccay

cctgctgege
gaacgeegge
catggactac
cgacgacaag
gtcgtgtgat
ttitatcaaa
ctgcttgtge
gcatcccaac
gctcactgec
cctgtaaacc

aaagctt

polynucleotide

<400> 114
ggtacccgeg

gtgcrtggge
gccatgctga
gcogggeaat
tccaggtggt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgccgttyg
caatgtggtg
tgcatggeat
gccaaaccyg
atgctcatgg

acgcaatgca

tgcaacgeaa
gcergeegec
ttgaggcttg
gcgcatggtg
tcaatcgegg
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggegaag
agrtggcagc
gataggatgc
cgeaccatea
agcgcaccga
acgcatgtag

gcacaggceag

ctggaggacg
gcecaacggey
aaggaccacg
tgactcgagg
ggactgttgc
cagcctcagt
tatttgcgaa
cgcaacttat
cctegeacag

agcactgcaa

Artificial Sequence

gggcagecac
tgectgeoge
gttcatcygg
gcaagagggc
cagccagagg
gcagtttygcc
tgcaaacacg
tgcgageceag
ccatgagetg
acacatggtg
aggcrcagec
dagtggagcg
gcaggagege
gtgtccacac
cgctgacgtc

cagaggaggo

gcaccgccat
ccatctccac
acggcgacta
cagcagcagc
cgccacactt
gtgtttgatc
taccaccece
ctacgctgtc
ccttggtttg

tgctgatgea

agccgctecce
atgcttgtgc
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgccac
catcgeegece
atcaacactg
tgcggatget
atgcactgga
aataccaaac
atgcgaaggyg
tgtcaccagg
ccrtgacgge

ggcagcagag

caaggtoggc
cgtgaacggc
cggcaagacc
caaggaccac
tcggatagta
gctgecttga
ttgtgtgtac
agcatcccect
ctgcratcec

ggctcegect

cgggaagtag

Description of Artificial Sequence: Synthetic

acccgeoget
tggtgaggct
tgtgtgtgct
gcrggagetg
gatcgecgegt
gttcagctgt
agcacgggca
tggctgtttc
caatcatcgg
gceggetget
tggcagctgg
cctctggetg
actggcccca
cccgeaaget
gctecctcteg

cggeggeageo
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gtgcgetecc
gccaccgagt
agcaacggca
gacatcgact
tcgacacact
cctgtgaata
gegettttge
tccctegttt
tecagegetge
gtattctcct

tgggatggga

gaaccgacac
gggcagtget
gggcttgeat
ccgeggtgee
acaggttgag
taatcaatgc
ccggggagty
agctacaacy
gcgggegtga
gcctgctgeg
gctgecactyg
cttgctgggt
tgcacgccat
ttgcagaacc
ggtgtgggaa
agcggcgggg

4200
42606
4320
4380
4440
4500
4560
4620
4680
4740
4800
4817

60
- 120
180
249
300
360
420
480
540
600
660
720
780
840
900
960



gccacccttc
cacattcatt
atggaatgeg
ccatagtgca
cgcgeecaget
gatcagctga
tceccgectet
¢tgggtggag
cgcegtgttc
cggcgecctyg
cgtgececctyge
gggcgaggtyg
catcatggec
ccaccaggcec
ccaggacgac
gaaggcecge
caacatcatg
ggccgaccege
cgagtgggcec
cgecectictac
atcgacacac
acctgtgaat
cgcgettttg
ttccetegtt
ctecagcgetg
tgrattctec
gtgggatggg
gaaggtctcg
gcgettggtt
gtggcaggty
gaattccttt
tceecggeget
atgggegete

aaagacatta
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gcgeeccage cageggtgat gegetgatel caaacgagrt

ttgeggggic
tgcatgecty
ggaccgeeag
ttggactgca
cagcaacctg
ttgccegget
agaatatcaa
cgeetgtteg
cgeetgtecy
aacgagctge
gccgeegtyc
cceggecagy
gacgccatge
aagcaccgca
ctggacgagg
atgcccgacyg
gtggagaacg
taccaggaca
gaccgettcec
cgecectgetgg
tctggacget
atccctgeey
cgagttgcta
tcatatecget
ctectrgetece
tggtactgca
aacacaaatyg
cctetgtege
cttcgtccat
acaatgateg
cttgcgctat
gcatgcaaca
cgatgeceget

tagcgagcta

gagaagcgag
gctageagea
trtgggtggg
tceegtoggt
cgcgaagtag
tgatcgagca
gctacgactyg
cccagggecy
aggacgaggc
tggacgtggt
acctgctgrc
gcecgectgea
tcgagegeye
agcaccaggy
gcgaggacct
gccgettcte
tcgeeetgge
tggtgctgta
acgagttctt
ggtcgtgtga
cttttatcaa
gctgettyty
tgcatcccaa
tgctcactac
acctgtaaac
gaggatcccg
accteagege
tagcgaagey
gtggagctga
gacacttcca
ccgatgatge
ccagggcgay

ccaaagccat

gctggggect ttgggcotggt gcageccgea

aaggegectc
gcggeegget
ccecegtgec
gcgeccetect
ggacggecte
ggcccageag
cceegtgetg
cgccegecty
gaccgaggcec
ctcccacctyg
caccctggac
cegeaccege
cctggeecce
ggtggtgacc
cggettcate
cacccgegac
cggcatcgece
ctgacaattg
tggactgttg
acagcctcag
ctatttgcga
ccgcaactta
ccectegeaca
cagcactgca
cgrctecgaac
ggcatacacc
teeggtteac
rTggtcgaaac
gcaaaaggta
ttegaccecc

cgctgtttaa

‘attcaaacac

ccetacteeg
gtttctttcg
gatgaaatcg
ttctgetege
cacgceegget
accatcggcet
ttcgtgaaga
tcetggetgg
ggccgcegact
gccceocgecy
ccegecaccet
atggaggccg
gccgagetgt
cacggegacg
gactgcggec
atcgccgagg
gecceccgact
gcagcageag
ccgeccacact
tgtgtttgat
ataccacccc
tctacgetgt
gccttggttt
atgctgatgce
agagcgegea
acaataacca
acacgtgeca
gttcacagec
gggcgggetyg
cgaagcrect
atagccaggce

ctagatcact
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catcgatgtt
tgttgcaaaa
tgtgcacgcce
cctectetecy
cccecgecge
gctccgacge
ccgacctgtc
ccaccaccgy
ggctgctgct
agaaggtgtc
gccecttega
gcctggtgga
tcgeeegect
cctgeetgec
gcctgggegt
agctgggegg
cccagegeat
ctcggatagt
tgctgectty
cttgtgtgta
cagcatccce
cctgetatec
gggeteegec
acgggaagta
gaggaacgct
cctgacgaat
cgttggcgag
tagggatatc
cgagacggcet
tcggggetge
ccecegattge

accacttcta

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
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cacaggccac tcgagettgt

cagtcacaac ccgcaaacac

ggtgtctcce tteceeggec

gagagegggo
ttcgtgaagt

gcgeecaget
ccaagegecec
gtggacagct tcggcctgga
tccatccget cctacgagat
cacctgcagg agacctecct
ggccgcacce tggagatgtg
aaggtgaacc gctacccoge
ctgggcaaga tcggcatggyg
ctggtgcgeyg ccaccagege
ctgcectacg aggtgeacca
gactccgacc tgaaggtgca
ctgaccceeg getggaacga
ggctggatcc tggagagcat
gcecectggagt accgccgega
gacccecagea aggtgggegt
accgeecatcg tgaacggege
atctccaccg gcaagaccag
ggcgactaca aggaccacga
gcagcagctc ggatagtatc
ccacacttgc tgccecttgacc
gtttgatctt gtgtgtacgce
ccaccececag catccecttc

acgctgtcct gectatcoctc

ttggtttiggy
ctgatgcacg

ctcegectgt

ggaagtagtg

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

<220>
<223>

115
4668
DNA

polynucleotide

<400> 115

gatcgeactc
tagtatgacg
cagggtegey
gcccgactgg
cgacatgcac
gtccaccgty
cggcaccgac
gaaccactge
caagcgcgac
ctggggcgac
cecgegactgy
ctacgccatg
ggagatcgtg
caagttcaag
cetyggacgty
gcccaccgag
gtgcggcege
gcgcteccag
caccgagtgg
Caacggcaac
catcgactac
gacacactct
tgtgaatatc
gcttttgega
cctcgtttca
agcgectgctc
attctectgy

ggatgggaac

Artificial sequence

cgctaaggyg
ttcggggtey
gtgcgcgecc
agcegectge
gaccgcaagt
caggacggec
cgcaccgeca
aagagcaccy
ctgatctygg
accgtggaga
ctgatctecy
atgaaccaga
ccecetgtteg
gtgaagaccg
aaccagcacg
gtgctggaga
gactcegtge
taccagcacc
cgccccaaga
tcegtgteca
aaggacgacg
ggacgctggt
cctygeegett
gttgctaget
tatcgettgc
ctgctcctge
tactgcaacc

acaaatggaa

gcgeetettce
ccecteecgge
agtcggcgag
tgaccgeceat
ccaagcgecc
tggtgttecy
gcatcgagac
gcatcctgey
tggtgatcaa
tcaacacceg
actgcaacac
agaccegeeg
tggacagccc
gcgacageat
tgtccaacgt
£ccaggagcet
tggagagcgt
tgctgegect
acgceggege
tggactacaa
acgacaagtg
cgtgtgatgg
ttatcaaaca
gcttgtgcta
atcccaaccy
tcactgeeee
tgtaaaccag

agctt

pescription of Artificial Sequence: Synthetic

ctcttegrtt
catgggccge
tcaggttttg
caccaccgtyg
cgacatgctg
ccagtcctic
cctgatgaac
ggacggerec
gatgcagatc
cttcagcege
cggcgagatc
cctgtecaag
cgtgatcgag
ccagaagggce
gaagtacatc
gtgctccctg
gaccgecatg
ggaggacggce
caacggcgcc
ggaccacgac
actcgaggea
actgttgccg
gcctcagtgt
trtgcgaata
caacttatct
tcgeacagec

cactgcaatg

ggtaccegee tgcaacgcaa gggcagccac agecgetcce acccgecget gaaccgacac
Page 111

3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4665

60



gtgcttggge
gccatgetga
gccgggcaat
tccaggtogt
cagcagtgre
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgecgity
caatgtggtg
tgcatggeat
gccaaaccgg
atgcteatgg
acgcaatgca
gccaccette
cacattcatt
atggaatgcg
ccatagtgca
cgcgecaget
gatcagctga
feeccgectet
ctgggtggag
cgccgtgtic
cggcgeceetyg
cgtgeectge
gggcgaggtg
catcatggcc
ccaccaggcec
ccaggacgac
gaaggcccge
caacatcatg
ggccgaccge

cgagtgggcc
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gectgeegee tgcctgecge atgettgtge tggtgaggct

ttgaggcttg
gcgcatggtg
tcaatcgcgyg
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggcgaag
agttggcagc
gataggatgdc
cgcaccatca
agcgeaccga
acgcatgtag
gcacaggcag
ttgcggggte
tgcatgectyg
ggaccgecag
ttggactgea
cagcaacctg
ttgccecgget
agaatatcaa
cgcectgtteg
cgcetgtecyg
aacgagctgce
gcegeegtge
cceggecagg
gacgccatgce
aagcaccgca
ctggacgagg
atgcccgacy
gtggagaacg
taccaggaca

gaccgettcc

gttcatcgygg tggaagctta tgtgtgrget

gcaagagggc
cagccagagg
gcagtttgec
tgcaaacacg
tgcgagcecag
ccatgagctg
acacatggtyg
aggctcagec
aagtggagcg
gcaggagcge
gtgtccacac
cgctgacgtc
cagaggcggce
gcgecccage
gagaagcgag
gctagcagcea
tttgggtygy
tcccgtygggt
cgcgaagtag
tgatcgagca
gctacgactg
cccagggecg
aggacgaggc
tggacgtggt
acctgctgte
geegectgea
tcgagegege
agcaccaggg
gcgaggacct
gccgettcte
tegeeetgge

tggtgctgta

ggcagcactt
gatttcagat
agaatgatcg
ggcatgccac
catcgecgec
atcaacactg
tgcggatgcet
atgcactgga
aataccaaac
atgcgaaggy
tgtcaccagg
ccttgacggco
ggcagcagag
cagcggtgat
gctggggect
aaggcegectce
gcggecgget
cccecegtgec
gcgeeeteet
goacggectc
ggcccagcag
ceeegtgcty
cgceegecty
gaccgaggee
ctecccaccty
caccctggac
ccgcacecege
cctggeecece
ggtggtgacc
cggcttcate
cacccgegac

cggcatcgec

gctggagetg
gatcgcgegt
gttcagctgt
agcacgggea
tggctgtttc
caatcatcgg
gcecggetget
tggcagctgg
cctetggetg
actggcccca
cccgcaaget
gctccteteg
cggcggeage
gcgctgatcc
ttgggctggt
ccctacteceg
grttctttcg
gatgaaatcg
ttctgetege
cacgccgget
accatcgget
ttcgtgaaga
tcctggetgg
ggccgcgact
gcccecgecyg
cccgecacct
atggaggccg
gccgagetgt
cacggcgacg
gactgcggec
atcgecgagg

gccceccgact
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gggcagtget
gggcttgeat
ccgeggtgec
acaggttgag
taatcaatgc
ccggggagtg
agctacaacg
gcgggcgtga
geetgetyey
gctgeeactg
cttgctgggt
tgcacgccat
ttgcagaacc
ggtgtgggaa
agcggcggyg
caaacgagtt
gcagceegea
catcgatgtt
tgttgcaaaa
tgtgcacgcec
cctctcteeg
cccecgeege
gctecgacgce
ccgaccrgte
ccaccaccgg
ggctgetget
agaaggtgtc
gccecttega
gcctggtgga
tcgeecgect
cctgectgee
gcctgggegt
agctgggcgg

cccagegeat

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100



cgeettctac
atcgacacac
acctgtgaat
cgcgetittg
ttccetegtt
ctcagcgcty
tgtattctcc
gtgggatggg
gaaggtctcg
gcgettggtt
gtggcaggtg
gaattccttt
tcccggeget
atgggcgctc
aaagacatta
cacaggccac
cagtcacaac
ccteegttea
gcgeticgty
gtgttcgtga
ctggtggaca
ttctccatcce
aaccacctgc
ttcggecgea
atcaaggtga
cgcctgggea
atcectggtge
aagctgccct
gaggactccg
ggcctgacce
atcggctgga
ctggccctygg
atggacccca

ggcaccgceca
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cgcctgetgg acgagttctt ctgacaattg gcagcagcag ctcggatagt

tctggacget ggtcogtgtga tggactgttg ccgecacact

atccctygecg
cgagttgcta
tcatateget
ctectgetec
tggtactgca
aacacaaatg
cctctgtege
cttcgtecat
acaatgatcg
cttgcgetat
gcatgcaaca
cgatgcecgcet
tagcgagcta
tcgagettgt
ccgcaaacac
cgatcgggac
ggcgegecea
agtccaageg
gctteggeet
gctecctacga
aggagacctc
cecetggagat
accgctaccce
agatcggcat
gcgeecaccag
acgaggtgea
acctgaaggt
ccggctggaa
tcctggagag
agtaccgeeyg
gcaaggtggg
tcgtgaacgg

ctttratcaa
gctgcttygtyg
tgcatcccaa
tgctecactge
acctgtaaac
gaggatcccg
acctcagcge
tagcgaageg
gtggagctga
gacacttcca
ccgatgatgc
ccagggcgag
ccaaagecat
gatcgcactc
tagtatggct
gctgegeaag
gctgeecgac
ccccgacatg
ggagtccacc
gatcggeacc
cctgaaccac
gtgcaagegce
cgectggygce
gggcegegac
cgectacgec
ccaggagatc
gcacaagttc
cgacctggac
catgcccacc
cgagtgcgac
cgtgegetec

cgccaccgag

acagcctcag
ctatttgcga
ccgcaactta
ccctegeaca
cagcactgca
cgtctcgaac
ggcatacacc
tccggticac
tggtcgaaac
gcaaaaggta
ttecgaccceec
cgctgtttaa
attcaaacac
cgctaagggg
atcaagacga
geceateecceg
tggagecgec
cacgaccgca
gtgcaggacg
gaccgeaccg
tgcaagagca
gacctgatct
gacaccgtgg
tggctgatct
atgatgaacc
gtgcecectgr
aaggtgaaga
gtgaaccagce
gaggtgctgg
cgcgactccy
cagtaccagce

tggcgeecca

rgtygtttgat
ataccacccce
tctacgetgt
gccttggttt
atgctgatgce
agagcgegea
acaataacca
acacgtgcca
gttcacagec
gggcgggctg
cgaagctect
atagccagge
ctagatcact
gcgeectettce
acaggcagcc
cgeactgrtt
tgctgaccge
agtccaagcg
gcectggtgtt
ccagcatcga
ccggeatcct
gggtggtgat
agatcaacac
ccgactgcaa
agaagacccg
tcgtggacag
ccggcgacag
acgtgtccaa
agacccagga
tgctggagag
acctygctgceg

agaacgcecgg
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tgctgcecttg
cttgtgtgta
cagcatcceccce
cctgctatcce
gggctccgee
acgggaagta
gaggaacgct
cctgacgaat
cgttggegag
tagggatatc
cgagacggct
tcggggetge
ccecegattgce
accacttcta
ctettegttt
tgtggagaag
cgagcgctcg
catcaccacc
cccegacatg
ccgccagtec
gaccctgatyg
gctggacgge
caagatgcag
ccgcttcage
caccggegag
ccgectgtcec
cccegtgate
catccagaag
cgtgaagtac
gctgtgetec
cgtgaccgcc
cctggaggac

cgccaacggce

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140



gccatctcca
gacggcgact
gcagcagceag
ccgecacact
tgtgtttgat
ataccacccc
tectacgetgt
gccttggttt
atgctgatgc
<210>
<211>

<212>
<213>

116
4668
DNA

<220>
<223>
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ccggcaagac cagcaacgge aactccgtgt ccatggacta caaggaccac

acaaggacca
ctcggatagt
tgctgoctty
cttgtgtgta
cagcatceccce
cctgetatee
gggcrccyoe
acgggaagta

potynuclectide

<400> 116

cgacatcgac
atcgacacac
acctgtgaat
cgcgettttg
ttccctegtt
ctcagegetg
tgtattctce

gtgggatggg

Artificial sequence

tctggacgcet
atccetgeeg
cgagttgcta
tcatatceget
creetygctec
tggtactgceca

aacacaaatg

ggtacccgcc tgcaacgcaa gggeagocac agecgetece

gtgcttgggce
gccatgctga
gccgggeaat
tccaggtggt
cagcagtgrc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgccgtty
caatgtggtg
tgcatggecat
gccaaaccygg
atgctcatgg
acgcaatgca
gccacccttc
cacattcatt

atggaatgcg

geetgeegec
ttgaggcttg
gcgeatggty
tcaatcgegy
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggcgaag
agttggcage
gataggatgc
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggeag
ttgcggggtc
tgcatgcctg

ggaccgecag

tgcetgecge
gttcatcggy
gcaagagyggc
cagccagagg
gcagtttgcec
tgcaaacacg
tgcgagecag
ccatgagcetg
acacatggtyg
aggcteagec
aagtggagcg
geaggagege
gtgtccacac
cgctgacgtc
cagaggegge
gcgeeccage
gagaagcgag

gctagcagcea

atgcttgtge
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgeeac
catcgeegec
atcaacactg
tgcggatgct
atgcactgga
aataccaaac
atgcgaaggg
tgtcaccagy
cfttgacggc
ggcagcagag
cagcggtgat
gctggggcct

aaggcgectc

tacaaggacg acgacgacaa

ggtcgtgtga

cttttatcaa
getgettgty
tgcatcccaa

tgctcactge

acctgtaaac

gaaagctt

pescription of Artificial Sseguence: Synthetic

acccgecgcet
tggtgaggct
tgtgtgtgct
gctggagetg
gatcgegegr
gttcagetgt
agcacgggca
tggctgtitc
caatcatcgy
geeggetget
tggcagcetgy
cctetggetg

actggcccca

cccgcaaget

gctectctey

cggcggeagce
gcgctgatcc
ttgggctggt

ccctactecy
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gtgactcgag
tggactgttg
acagcctcag
Ctatttgcga
ccgcaactta
ccctegeaca

cagcactgca

gaaccgacac
gggcagtgcet
gggettogcat
ccgeggtgec
acaggttgag
taatcaatge
ccggggagty
agctacaacg
gcgggcgtga
gcetgetgceg
gctgccactg
cttgcetygagt
tgcacgecat
ttgcagaac;
ggtgtgggaa
agcggcgyggg
caaacgagtt
geagecegea

catcgatgrt

4200
4260
4320
4380
4440
4500
4560
4620
4668

60
120
180
240
300
360
420
480
540
600
660
720
780
840
- 900

960
1020
1080
1140



ccatagtgca
cgcgecaget
gatcagctga
tceegectcet
ctgggrggag
cgcegtgttc
cggcgeecty
cgtgeectgce
gggcgaggtyg
catcatggcc
ccaccaggec
ccaggacgac
gaaggceege
caacatcatg
ggccgaccge
cgagtgggcec
cgeettctac
atcgacacac
acctrgtgaat
cgegetittg
ttcectegtt
ctcagegetyg
tgtattctcc
gtgggatggg
gaaggtctcg
gcgcttggtt
gtggcaggtyg
gaattccttt
tcﬁcggcgct
atgggegetc
aaagacatta
cacaggccac
cagtcacaac

cgctgeggeg
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ttggactgea
cagcaaccig
ttgccecgget
agaatatcaa
cgcetgttcg
cgcetgteocg
aacgagctge
gccgeegtgce
ccocggecagg
gacgccatgce
aagcaccgea
ctggacgagg
atgecccgacg
gtggagaacg
taccaggaca
gaccgcttee
cgectyctyy
tctggacgct
atccctgecg
cgagttgceta
tcatatcget
ctectgetcec
tggractgea
aacacaaatyg
cctctgtcge
cttegtecat
acaatgatcg
cttgcgctat
gcatgcaaca
Cgatgcﬁgct
tagcgagcta
tcgagettgt
ccgcaaacac

acctgegteg

tttgggtygg
tcecegtgoggt
cgcgaagtag
tgatcgagea
gctacgactg
cccagggeeg
aggacgaggc
tggacgtggr
acctgctgtce
gccgectgea
tcgagegege
agcaccaggg
gcgaggacct
gccgettcte
tcgeeergge
tggtgctgta
acgagttctt
ggtcgtgtga
cttttatcaa
getgettgty
tgcatcceaa
tgctcactgc
acctgtaaac
gaggatcccyg
acctcagcgc
tagcgaagceyg
gtggagctga
gacacttcca
ccgatgatgce
ccagggcgag
ccaaagccat
gatcgcactc
tagtatggcc

ctcggeggge

gcggecggct
cccecegtgec
gcgccctect
ggacggcectc
ggcccageag
cccecgtgetg
cgeeegecty
gaccgaggcc
ctcccacctg
caccetggac
ccgeaccege
cctggecccc
ggtggtgacc
cggettcatc
cacccgegac
cggcatcgec
ctgacaattg
tggactgttg
acagcctcag
ctatttgega
ccgcaactta
ccctcgeaca
cagcactygca
cgtctcgaac
ggcatacacc
tceggtteac
tggtcgaaac
gcaaaaggta
ttcgaccecc
cgctgittaa
attcaaacac
cgctaagygy
accgcatcca

tcegggeccce

gtttctttcg
gatgaaatcg
ttetgetege
cacgccgget
accatcgget
ttcgtgaaga
tcetggetgg
ggccgcgact
gcecceegecyg
ccegecacct
atggaggccg
gccgagcetgt
cacggegacyg
gactgeggece
atcgccgagg
gcccccgact
gcagcageag
ccgecacact
tgtgtttgat
ataccacccc
tctacgetot
gccttggttt
atgctgatgce
agagcgegea
acaataacca
acacgtgceca
gttcacagec
gggcgggctg
cgaagctect
atagccagge
ctagatcact
gcgectettc
ctttctcgge

ggcgeeeage
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tgttgcaaaa
tgtgcacgec
cecrctetecyg
ceceeccgeege
gctccgacge
ccgacctgtc
ccaccaccygg
ggctgctget
agaaggtgtc
gccecttega
gcctggtgga
tcgecccgect
cectgectgee
gcoetgggegt
agctgggegg
cccagegeat
ctcggatagt
tgctgecttg
cttgtgtgta
cagcatceccc
cctgetatec
gggctecgcec
acgggaagta
gaggaacgct
cctgacgaat
cgttggegag
tagggatatc
cgagacggct
teggggetge

ccccgattge

accacttcta
ctcttcgttt
gttcaatgcc

gaggccecte

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180



ccegtgegeg
gtgrtcgtga
ctggtggaca
ttctccatcc
aaccacctge
ttcggecgea
atcaaggtga
cgcetgggea
atcctggtgce
aagctocect
gaggactccg
ggcctgaccec
atcggctgga
ctggcecctgg
atggacccca
ggcaccgeeca
gccatcteeca
gacggcgact
gcagcagcag
ccgecacact
tgtgttigat
ataccaccce
tctacgetgt
gecetrggttt
atgctgatgc
<210>
<211>

<212>
<213>

117
4656
DNA,

<220>
<223>
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ggcgcgecca
agtccaagcg
gcrteggect
gctcctacga
aggagacctc
ccctygagat
accgctacce
agatcggcat
gegecaccag
acgaggtgea
acctgaaggt
cegygctggaa
rcetggagag
agtaccgecg
gcaaggtgag
tcgtgaacgy
ccggcaagac
acaaggacca
ctcggatagt
tgctgecttg
cttgtgtgta
cagcatcccce
cctgetatcc
gygcteogee
acgggaagta

polynucleotide

<400> 117

gctgeccgac
ccccgacatg
ggagtccace
gatcggeacc
cctgaaccac
gtgcaagcge
cgcetggggc
gggccgegac
cgcctacgec
ccaggagatc
gcacaagttc
cgacctggac
catgcccacc
cgagtgcggc
cgtgcgctece
cgccaccgag
cagcaacgge
cgacatcgac
atcgacacac
acctgtgaat
cgcgerttty
ttccctegtt
ctcagegcety
tgtattctcc

gtgggatggg

Artificial Sequence

Description of Artificial Sequence:

tggageegec
cacgaccgca
gtgcaggacg
gaccgcaccy
tgcaagagca
gacctgatct
gacaccgtgg
tggctgatct
atgatgaacc
gtgcccctgt
aaggtgaaga
gtgaaccagc
gaggtgctgg
cgcgactcocg
cagtaccagce
tggegeeeca
aactccgtgt
tacaaggacg
tctggacgcet
atccctgecyg
cgagttgcta
tcatatcget
ctccrgetec
tggtactgca

aacacaaatg

tgctgaccyce
agtccaageg
gcectggtgtt
ccagcatcga
ccggcatcct
gggtggtoat
agatcaacac
ccgactgeaa
agaagacccg
tcgtggacag
ccggcgacag
acgtgtccaa
agacccagga
tgctggagag
acctgctgeg
agaacgccgg
ccatggacta
acgacgacaa
ggtcgtgtga
cttttatcaa
getgettgtg

rgcatcccaa

tgctcactge

acctgtaaac

gaaagctt

Synthetic

ggtacccgece tgcaacgcaa gggcagecac agccgotcoe accegecyct

gtgcttggge gectgocgoe tgoctgooge atgettgtge tggtgagget

gccatgetga ttgaggettg gttcatcggg tggaagetta tgtgtgtget

gccgggeaat gogcatgytg gcaagaggge gacageactt getggagetg
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catcaccacc
ccecgacaty
ccgccagtcec
gaccctgatg
gctggacgge
caagatgcag
ccgetteage
caccggegag
ccgeectgtec
cccecgtgatce
catccagaag
cgtgaagtac
gctgtgetec
cgtgaccgec
cctggaggac
cgccaacgge
caaggaccac
gtgactcgag
tggactgttg
acagcctcag
ctatttgcga
ccgcaactta
ccctegeaca

cagcactgca

gaaccgacac
gggcagtget
gggcttgcat
ccgeggtgec

3240
3300
3360
3420
3480
3540

3600

3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4668

60
120
180
240



tccaggtggt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcaty
cacgcegttg
caatgtygtg
tgcatggeat
gccaaaccgg
atgctcatyg
acgcaatgea
gccacccttc
cacattcatt
atggaatgcg
ccatagtgca
cgcgecaget
gatcagctga
tcccgectet
ctgggtggag
Cgccgtgttc
cggcgeectg
cgtgceetge
gggcgaggty
catcatggec
‘ccaccaggec
ccaggacgac
gaaggcccge
caacatcatg
ggccgaccge
cgagtgggcc
cgccttetac
atcgacacac

_acctgtgaat
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tcaatcgeagg
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggegaag
agttggcagc
gataggatgc
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggcag
ttgcggggtc
tgcatgecty
ggaccgccag
ttggactgca
cagcaacctg
ttgccegget
agaatatcaa
cgectgtteg
cgcergreeg
aacgagctgc
gccgeegtge
cceggecagy
gacgccatgce
aagcaccgea
ctggacgagg
atgcccgacg
gtggagaacg
taccaggaca
gaccgcttcc
cgeetgetgy
tctggacget

arccetgecy

cagccagagg
gcagtttgec
tgcaaacacy
tgcgagecag
ccatgagety
acacatggtg
aggcteagec
aagtggagceg
gcaggagege
gtgtccacac
cgctgacgtc
cagaggigge
gcgceccage
gagaagcgag
gcrageagea
tttgggtygg
teccgtgggt
cgcgaagtag
tgatcgagca
gctacgactg
cccagggecy
aggacgaggc
tggacgtggt
acctgctgte
gccgectgea
tcgagegege
agcaccaggy
gcgaggacct
geegettcre
tcgeoctgge
tggtgctgta
acgagrrett
ggtcgtgtga
cttttatcaa

gatttcagat gatcgcgcgt acaggttgag

agaatgatcg gttcagctgt taatcaatge

ggcatgcceac
catcgecgec
atcaacactg
tgcggatgcet
atgcactgga
aataccaaac
atgcgaaggy
tgtcaccagg
ccrtgacgge
ggcagcagag
cagcggtgat
gctggggect
aaggcgcctc
gcggeegget
cceceegtgec
gcgeectect
ggacggcectce
ggcccageag
cceccgtgetg
cgeeegectg
gaccgaggcc
ctcccacctg
cacccetggac
ccgcacceye
cctggeeccc
ggtggtgacc
cggctrcatc
cacccgcgac
cggcatcgec
ctgacaattyg
tggactgtty

acagcctcag

agcacgggea
tggctgttiic
caatcatcgg
gceggetget
tggcagcetgg
cctctggetg
actggcccca
cccgeaaget
gctecteteg
£ggeggeage
gcgetrgatcec
ttgggctggt
ccctactecg
gtttectttcy
gatgaaatcyg
ttctgectege
cacgcecgget
accatcggct
ttcgtgaaga
tcctggetgg
ggccgegact
gceeecgecg
ccecgecacct
atggaggccg
gccgagetgt
cacggegacg
gactgcggcec
atcgccgagg
gcecececcgact
gcagcagcag
ccgecacact

tgtgtttgat

rage 117

ccggggagrg
agctacaacg
gcgggcgtga
gecctgetacg
gctgceacty
cttgctgggt
tgcacgecat
ttgcagaacc
ggtgtgggaa
4g¢ggycgagyg
caaacgagtt
gcagceecgea
catcgatgtt
tgttgcaaaa
tgtgcacgec
ccteteteey
cceeecgecge
gctecgacgce
ccgacctgte
cCaccaceyy
ggctgctget
agaaggtgtc
gccecttega
gccetggtgga
tcgececgect
cctgectgec
gcectgggegt
agctgggcgg
cccagegeat
ctcggatagt
tgetgeetty

cttgtgtgta

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1560
1560
1620
1680

1740

1800
1860
1920
1980
2040
2100
2160
2220
2280



cgcgctttitg
Ttcecctegtt
cteagegetg
tgtattctcc
gtgggatggg
gaaggtcteg
gcgcttggtt
grggcaggtg
gaattccttt
tcecggeget
atgggcgctce
aaagacatta
cacaggeeac
cagtcacaac
gcgatgactyg
agggggegeyg
tccaagegece
ttcggectag
tcctacgaga
gagacctcec
ctggagatgt
.cgctaceccey
atcggcatag
gccaccageg
gaggtgcacc
ctgaaggtgc
ggctggaacyg
ctggagagea
taccgeegeg
aaggtgggeg
gtgaacggcg
ggcaagacca
aaggaccacyg

cggatagtat
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cgagttgcta gctgettgtyg ctatttgega ataccacccc cagcatccce

tcatatcgct tgcatcccaa cLgcaactta tctacgetgt cctgctatec

ctcetgetec
tggtactgca
aacacaaatg
cctetgtoge
cttecgtecat
acaatgatcg
cttgcgctat
gcatgcaaca
cgatgeccgcet
tagcgagceta
tcgagettot
ccgcaaacac
gcagggeccc
ccceccgactg
ccgacatgca
agtccaccgt
tcggeaccga
tgaaccactg
gcaagcgega
cctggggcga
gccgegactg
cctacgecat
aggagatcgt
acaagttcaa
acctggacgt
tgcccaccga
agtgcggecg
tgcgctccca
ccaccgagtyg
gcaacggcaa
acatcgacta

cgacacactc

tgctcactge
acctgtaaac
gaggatcccyg
acctcagege
tagcgaagey
gtggagctga
gacacttcca
ccgatgatge
€cagggcgag
ccaaagccat
gatcgcactc
tagtatggcet
tggggcacgt
gagccgectg
cgaccgcaag
gcaggacggc
ccgecaccgcec
caagagcacc
cctgatctgg
caccgtggag
gctgatctece
gatgaaccag
gcccctgttc
ggtgaagacc
gaaccagcac
ggtgctggag
cgactcegtg
gtaccagcac
gcgeeccaag
ctccgtgtee
caaggacgac

tggacgctgg

cccregeaca
cagcactgea
cgtctcgaac
ggcatacacc
tceggttecac
tggtcgaaac
gcaaaaggta
ttcgaccecce
cgctgtttaa
attcaaacac
cgctaagggg
tcegeggeat
cgctccggac
ctgaccgcca
tccaagegece
ctggtgtrcc
agcatcgaga
ggcatcctgce
gtggtgatca
atcaacaccc
gactgcaaca
aagacccgcec
gtggacagcc
ggcgacagea
gtgtccaacg
acccaggagce
ctggagagceyg
ctgctgegec
aacgccggeg
atggactaca
gacgacaagt

tcgtgtgatg

gccttggttt
atgctgatgce
agagcgegea
acaataacca
acacgtgcca
gttcacagcec
gggcgggcetg
cgaagctcct
atagccaggce
ctagatcact
gcgectette
tcaccatgtc
ggccagtegce
tcaccaccgt
ccgacatgct
gccagtectt
ccectgatgaa
tggacggctt
agatgcagat
gcttcagccg
ccggegagat
gcctgtecaa
ccgtgatcga
tccagaaggg
tgaagtacat
tgtgcteect
tgaccgecat
tggaggacgg
ccaacggege
aggaccacga
gactcgaggc
gactgttgcc
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gggetrecgec
acgggaagta
gaggaacgct
cctgacgaat
cgttggcgag
tagggatatc
cgagacggct
tcggggetge
ccccgattge
accacttcta
ctcttcgttt
ggcgtgeece
caccegecty
gttcgtgaag
ggtggacagc
cteccatcege
ccacctgeag
cggccgeacc
caaggtgaac
cctgggcaay
cctggtgege
gctgcectac
ggactccgac
cctgaccece
cggetggate
ggccctggag
ggaccccage
caccgecatc
catctccacc
cggcgactac
agcagcagct

gccacacttg

2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320



ctgccttgac
tgtgtgtacg
gcatcccctt
tgctatcect
gctccgectyg
gggaagtagt
<210>

<211>
<212>

118
4721
PNA
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ctgtgaatat ccctgccget tttatcaaac agcctcagtg
cgctittgcg agttgctage tgcttgtgct atttgegaat
ccctcgtttc atatcgettg catcccaacc gcaactiatc
cagegetget cctgetcctg ctecactgecce ctegeacage
tattctcctg gtactgcaac ctgtaaacca gcactgcaat

gggatgggaa cacaaaltgga aagcit

<213> Artificial Sequence

<220>
<223>

pescription of Artificial Sequence: Synthetic

polynucleotide

<400> 118
ggracccgcec

gtycttggyc
gccatgctga
gccgggeaat
tecaggtygt
cagcagtgtrc
cagcaagaga
gaatggcace
gcaggagtca
tgcaagcatg
cacgeegtty
caatgtggtg
tgcatggceat
gccaaaccgy
atgctcatag
acgcaatgca
geeacectic
cacattcatt
atggaatgeg
ccatagtgcea
cgcgeecaget

gatcagctga

gcgcatggtg
tcaatcgegg

aaggggtcaag
accaagtgtyg

tccaacgtaa

agttggcage
gataggatgc
cgcaccatca gcaggagege
agcgeaccga gtgtccacac
acgcatgtag
gcacaggcag
ttgcggggtc
tgcatgcctg
ggaccgcecag
ttggactgca
cagcaacctg

ttgcecgget

tgcaacgcaa gggcagecac ageegotccc acccgacgcet

gcctgeegee tgectgecge atgettgtge tggtgagget

rtgaggcttg gttcatcggg tggaagctta tgtgtgtget

gcaagaggac

cagccagagg

ggcagcactt gctggagotyg

gatttcagat gatcgcgegt

agcaaaggta gcagtttgcc agaatgatcg gttcagctgt

tgcaaacacg ggcatgccac agcacgggca

tgcgagecag catcgeogee tggetgttte

ccatgagctg atcaacactg caatcatcgg

cctggcgaag acacatggtg tgoggatgct goecggetget

aggctcagec atgecactgga tggeagetgy

aagtggagcg aataccaaac

cctetggety
atgcgaaggg actggcccca
tgtcaccagy cccgcaaget

cgctgacgtc ccttgacgge gotoctetog

€agaggcggc ggcagcagag
gcgeeccage cageggtgat

cggcgacagce
gcgetgatee
gagaagcgag gctggggect ttgggetggt

gctagcagca aaggcgccte ccctactccg

TTTgggtgyg
tccegtgogt

gcggecgget gtttottteg

cccecgtgee gatgaaatcg
cgcgaagtag gcgeectect ttetgetege
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tgtttgatct
aCCacCccCa
tacgctgtcc
cttggtttygg

gctgatgceac

gaaccgacac
gggcagtgcet
gggcttgeat
ccgcgotgec
acaggttgag
taatcaatgc
c€cggggagig
agctacaacg
gcgggcgtga
gcectgetgeg
gctgecacty
cttgctgggt
tgcacgceat
ttgcagaacc
ggtgtgggaa
4gcggcgggg
caaacgagtit
gcagcccgea
catcgatgtt
tgttgcaaaa
tgtgcacgce

ccreteteey

4380
44490
4500
4560
4620
4656

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320



tcccgectct
ctgggtggag
cgccgtgttc
cggcgeccty
cgtgccctge
gggcgaggtyg
catcatggcc
ccaccaggcc
ccaggacgac
gaaggcccgce
caacatcatg
ggecgacege
cgagtgggcc
cgcecttetac
atcgacacac
acctgtgaat
cgegettitg
ttcectegtt
ctcagegetyg
tgtattcicc
gtgggatggg
gaaggtctcg
gcgcttgott
gtggcaggty
gaattccttt
tcceggeget
atgggegete
aaagacatta
cacaggcceac
cagtcacaac
ccatgaaggce
tgcagctgeg
gctacaccga

ccatcttcag
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agaatatcaa tgatcgagca ggacggecic cacgeoggoct coccogoogeo

cgcctgttcg gctacgactg ggcccageag accatcggct geotecgacyc

cgcctgtecg
aacgagctgce
gcegeegtge
cceggeeagyg
gacgccatgce
aagcaccgca
ctggacgagg
atgcccgacg
gtggagaacg
taccaggaca
gaccgcttec
cgcctgotgy
tctggacgcet
atccctgeeyg
cgagttgcta
tcatatcget
ctectgetec
tggtactgea
aacacaaatg
cctctgtege
cttcgteccat
acaatgatcg
cttgcgctat
gcatgcaaca
cgatgeccgct
tagcgagceta
tcgagcitigt
ccgcaaacgg
cgtgatgetg
cgccggeaac
gagcctgaag

cgccgecgag

cccagggecg
aggacgaggc
tggacgtggt
acctgetgtc
gcecgeetgea
tcgagegege
agcaccaggg
gcgaggacct
gcecgetictce
tcgeccctgge
tggtgctgta
acgagttctt
ggtcgtgtga
cttttatcaa
gctgettgty
tgcatcccaa
tgctcactgce
acctgtaaac
gaggatcccg
acctcagege
tagcgaageg
gtggagctga
gacacttcca
ccgatgatge
ccagggcgag
ccaaagccat
gatcgcactc
cgcgecatgg
gceccgegacy
gcccecacet
cgcctgececeg

aagcagrgga

cceegtygcetg
cgcecgectyg
gaccgaggcc
ctcccacctg
caccctggac
ccgcaccege
cctggeceecc
ggtggtgacc
cggcttcatce
cacccgegac
cggcatcgec
ctgacaattg
tggactgttg
acagcctcag
ctatttgega
ccgcaactta
ccetegeaca
cagcactgcea
cgtctcgaac
ggcatacacc
tccggttcac
tggtcgaaac
gcaaaaggta
ttcgacceec
cgctgtttaa
attcaaacac
cgctaaggag
ccaccaccag
gcecgeggeat
ccctgaagat
actggtccat

ccaacctgga

ttcgtgaaga
tcctggetgy
ggccgcgact
gcececeegecy
ccegeeacct
atggaggccg
gccgagetgt
cacggegacyg
gactgcggcec
atcgccgagg
gcececegact
gcagcageag
ccgecacact
tgtgtttgat
ataccacccc
tctacgetot
geertggtit
atgctgatge
agagcgegea
acaataacca
acacgtgeca
gttcacagcc
gggcgggctg
cgaagctect
atagccaggce
ctagatcact
gcgeetcttc
cctggectcce
gaagcceecege
gatcaacggc
gctgttcgec

gtggaagece
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ccgacctgtc
ccaceacegy
ggctgetget
agaaggtgtc
gececttega
gcctggtgga
tcgeeegect
cctgectgece
gcetgggegt
agctgggegg
cccagcgcat
ctecggatagt
tgctgecttg
ctigtgtgta
cagcatcecc
cctgetatcc
gggctccgec
acgggaagta
gaggaacgct
ccrgacgaat
cgtiggcgay
tagggatatc
cgagacggct
teggayetge
ceeegattgc
accactrcta
ctettegttt
gcettetget
agctcegacc
accaagttca
gtgatcacca

aagecccaage

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360



tgccccaget
ccatccgetce
acatgcagga
gcaccaccct
ccgtggagcey
gcggcaacaa
fgacccgcty
tcecccgacga
acgacgagat
gcctgaccecc
tggcetgggt
tcaccctgga
tgagcggegg
gcagcgaggt
gcatcagcgt
acaaggacca
cagctcggat
acttgctgec
gatcttgtgt
ccccageatc
tgtcctgeta
tttgggcrcc
tgcacgggaa
<210>
<211>

<212>
<213>

119
4650
DNA

<220>
<223>
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gctggacgac
ctacgaggtyg
ggccaccctg
ggagatgtcc
ctaccccace
cggcatgcgc
caccteecetg
ggtgcgegge
caagaagctg
ccgcetggaac
gttcgagacc
gtaccgecgc
cagctrecgag
gctgegegec
gatccccgec
cgacatcgac
agtatcgaca
ttgacctgtg
gtacgegett
ccetreecte
tcecctcageg
gcctgtattce

gtagtgggat

polynucleotide

<400> 119
ggtacccgec

gtgcttgggc
gccatgetga
gccgggeaat
tccaggtggt

cagcagtgtc

tgcaacgcaa
gcctgecgec
ttgaggcttg
gcgcatggty
tcaatcgegg

agcaaaggta

cacttcggcec
ggcceccgace
aaccacgeca
aagcgcgacc
tggggcgaca
cgcgacttce
agcgtgectga
gagatcggec
cagaagctyga
gacctggacg
gtgcccgaca
gagtgcacce
geeggectyg
cgcaccgagt
gagcceccgeg
tacaaggacy
cactctggac
aatatccctg
ttgcgagtig
gtttcatatc
ctgctectge
tcctggtact

gggaacacaa

Artificial Sequence

gggcagccac
tgcetgeege
gttcatcgyg
gcaagagggc
cagccagagg

gcagtttgec

tgcacggect
gcagcaccte
agagcgrggg
tgatgtgggt
ccgtggaggt
tgytgegega
tgaacacccg
ccgcctteat
acgactccac
tgaaccagca
gcatcttcga
gcgactecegt
tgtgcgacca
ggcgccccaa
tgatggacta
acgacgacaa
gctggtcgtg
ccgetittat
ctagctgett
gcttgcatcc
tectgeteac
gcaacctgta

atggaaagct

agcegetece
atgcrtgrge
tggaagctta
ggcagcactt
gatttcagat

agaatgatcg

ggtgttecge
catcctggec
catcctggge
ggtgcgecgce
ggagtgctgg
ctgcaagacc
cacccgeege
cgacaacgtg
cgccgactac
cgtgaacaac
gtcccaccac
gctgegeage
cctgetgeag
gctgaccgac
raaggaccac
gtgatgactc
tgatggactg
caaacagcct
gtgctattty
caaccgcaac
tgecectege
aaccagcact

t

pescription of Artificial Sequence: Synthetic

acccgeeget
tggtgaggct
tgtgtgtgct
gctggagety
gatcgcgegt
gttcagctgt
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cgecacctrey
gtgatgaacc
gacggcttcg
acccacgtgg
atcggcgeea
ggcgagatcc
ctgagcacca
gccgtgaagg
atccagggcg
ctgaagtacg
atcagctect
crgaccaccg
€tggagggeg
tcecttecgeg
gacggcgact
gaggcagcag
ttgeecgeeac
cagtgrgrtt
cgaataccac
ttatctacge
acagccttgg

gcaatgctga

gaaccgacac
gggcagtgct
gggcttgeat
ccgcggtgec
acaggttgag

taatcaatgc

3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4721

60
120
180
240
300
360



cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgccgtty
caatgtggtg
tgcatggeat
gccaaaccgg
atgctcatgg
acgcaatgca
gccacccttc
cacattcatt
atggaatgcg
ccatagtgca
cgcgecaget
gatcagctga
tccegectct
ctgggtggag
cgecegtgttce
cggcgecctg
cgtgeectge
gggcgaggtg
catcatggec
ccaccaggec
ccaggacgac
gaaggcecgce
caacatcatg
ggccgaccege
cgagtgggcc
cgccttetac
atcgacacac
acctgtgaat
cgcgettitg

ttccctegtt
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aggggtcaag
accaagtgtg
tccaacgtaa
cctggegaag
agttggcagce
gataggatgc
cgcaccatca
agcgeaccga
acgcatgtag
gcacaggcag
ttgcggggte
tgcatgectyg
ggaccgecag
ttggactgeca
cagcaacctyg
ttgcccggct
agaatatcaa
cgcctgrteg
cgcctgtecg
aacgagctge
gccgeegtge
cccggecagy
gacgccatge
aagcaccgca
ctggacgagg
atgccegacyg
gtggagaacg
taccaggaca
gaccgcettece
cgecctgoetgg
tctggacgcet
atccctgecyg
cgagttgcta

tcatatcget

tgcaaacacg ggcatgccac agcacgggea

tgcgagecagy
ccatgagctyg
acacatggtyg
aggctcagec
aagtggagcg
gcaggagegeo
gtgtccacac
cgctgacgtc
c€agaggegge
gcgeeecage
gagaagcgag
gctagcagea
tttggytggg
tcccgtgggt
cgcgaagtag
tgatcgagea
gctacgactg
c€ccagggeey
aggacgaggce
tggacgtggt
acctgctgtc
gcegectgea
tcgagegege
agcaccaggg
gcgaggacct
gccgertcte
tcgeeetgge
tggtogctgta
acgagttctt
ggtcgtgtga
cttttatcaa
gctgettgtg

tgcatcccaa

catcgeegec
atcaacactg
tgcggatgcet
atgcactgga
aataccaaac
atgcgaaggg
tgtcaccagg
ccttgacgge
ggcagcagag
cagcggtgat
gctggggect
aaggcgectce
gcggcegget
cceeegtgec
gcgecctect
ggacggcctc
ggcccageag
cccegtgctg
cgccegectg
gaccgaggcce
ctceccaccty
caccctggac
ccgeaccege
cctggeeccec
ggtggtgacc
cggctteatce
cacccgegac
cggcatcgcc
ctgacaattg
tggactgttg
acagcctcag
ctatttgega

ccgcaactta

tggctgtttc
caatcatcgg
gccggerget
tggcagetgg
cctetggetyg
actggcccca
cccgeaaget
gctecteteyg
cggcggeage
gcgetgatce
ttgggctggt
ccctactecy
gtttctttcg
gatgaaatcg
ttctgetege
cacgccgget
accatcggct
Ttcgtgaaga
tcctggetagg
ggccgcegact
gcccccgecy
cccgecacet
atggaggccyg
gccgagetgt
cacggcgacg
gactgcggcec
atcgecgagg
gccccegact
gcagcagceag
ccgecacact
tgtgtttgat
ataccaccee

tctacgetgt
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c€cggggagty
agctacaacg
gcgogegtga
geetgetgeg
gctgecactg
cttgctgggt
tgcacgccat
ttgcagaacc
ggrgtgggaa
4gcggegyggy
caaacgagtt
gcagcccgea
catcgatgtt
tgttgcaaaa
tgtgcacgec
cctetetecg
cceeegecge
gctccgacge
ccgacctgte
craccaccgy
ggctgetget
agaaggtgtc
gcccottega
gcctggtgga
tecgeecegect
cctgectgec
gcctgggegt
agctggacygy
ccecagegeat
ctcggatagt
tgctgectty
cttgtgtgta
cagecatcccc

cetgetatec

420

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400



ctcagcgetg
tgtattctce
gtgggatggg
gaaggtctcy
gcgettggrt
gtggcaggtg
gaattccttt
tcceggeget
atgggcegcetc
aaagacatta
cacaggccac
cagtcacaac
ggtgtctecc
gagagcggge
gccgecgaga
ctggacgacc
tacgaggtgg
gccaccctga
gagatgtcca
taccccacct
ggcatgegec
acctccctga
gtgcgcgycg
aagaagctge
cgctggaacg
ttcgagaccy
taccgecgeg
agcteccgagg
ctgcgcgecce
atecccegeeg
gacatcgact
gtatcgacac
tgacctgtga

tacgcgcttt
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ctcetgetoce tgetcactge ccctcgeaca gecttggttt

tggtactgca acctgtaaac cagcactgca atgctgatge

aacacaaatg
cctetgrege
cttcgtcecat
acaatgatcg
cttgegetat
gcatgcaaca
cgatgcegcet
tagcgagcta
tcgagettgt
ccgcaaacac
ttceecggec
gegeocecga
agcagtggac
acttcggect
gccccgaccyg
accacgccaa
agcgegacct
ggggcgacac
gcgacttect
gcgtgetgat
agatcggccc
agaagctgaa
acctggacgt
tgcccgacag
agtgcacccg
ccggectggt
gcaccgagtg
agccccgegt
acaaggacga
actctggacg
atatccctge

tgcgagttge

gaggatcccg
acctcagege
tagcgaagcg
gtggagciga
gacacttcca
ccgatgatgce
ccagggegag
Ccaaagccat
gatcgcactc
tagtatgacg
cagggtegeg
ctggtccatyg
caacctggag
gcacggectg
cagcacctec
gagcgtggge
gatgtgggtg
cgtggaggty
ggtgegegac
gaacacccgce
cgcetteate
cgactccacc
gaaccagcac
catcttegad
cgacteccgtg
gtgcgaccac
gcgeeccaag
gatggactac
cgacgacaag
ctggtegtgt
cgetrrtate

tagctgettg

cgtctegaac
ggcatacacc
tcecggtteac
tggtcgaaac
gcaaaaggta
ttecgaccecec
cgcrgtttaa
attcaaacac
cgctaagggg
ttcggggteg
gtgecgegeee
ctgttcgeeg
tggaagccca
gtgtteccgec
atcctggeeg
atcctgggeyg
grgcyccygca
gagtgctgga
tgcaagaccy
accegeegec
gacaacgtgg
gccgactaca
gtgaacaacc
tcccaccaca
¢tgegeagec
ctgetgeage
ctgaccgact
aaggaccacg
tgatgactcg
gatggactgt
aaacagccte

tgctatttye

agagcgegea
acaataacca
acacgtgcca
gtrcacagee
g9g9cgggctyg
cgaagctect
atagccagge
ctagatcact
gegectette
cceteecgge
agtcggcgag
tgatcaccac
agcccaaget
gcaccttecge
tgatgaacca
acggcttcgg
cccacgtggce
tcggegecag
gcgagatcct
tgagcaccat
ccgtgaagga
tccagggegg
tgaagtacgt
tcagctcctt
tgaccaccgt
tggagggcgy
ccttecgegy
acggcgacta
aggcagcagce
tgccgecaca
agtgtgtttg

gaataccacc
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gggcteogec
acgggaagta
gaggaacgct
cctgacgaat
cgttggcgag
tagggatatc
cgagacggcet
tcggggetge
cceegattge
accacttctra
cteticgttt
catgaggeege
tcaggttttg
catcttcage
gccecagetg
catccgetcec
catgcaggag
caccaccctg
cgtggagegce
cggcaacaac
gacccgetyge
ccecgacgag
cgacgagatc
cctgacccce
ggcctgggty
caccctgoag
gagcggcegge
cagcgaggtg
catcagcgtg
caaggaccac
agctcggata
cttgctgect
atcttgigtg

cccageatec

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
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ccttccctcg titcatatcg cttgeatecee aaccgeaact tatctacgct gtectgetat 4500
cccteagege tgetectget cctgoteact gococteogea cagoecttggt tigggotocy 4560
cctgtattct cctggtactg caacctgtaa accagcactg caatgctgat gcacgggaag 4620
tagrtgggatg ggaacacaaa tggaaagctt 4650
<210> 120
<211> 4653
<212> DNA
<213> Artificial Seguence
<220>
<223> Description of Artificial Sequence: Synthetic

polynucleotide
<400> 120
ggtacccgoe tgcaacgcaa gggcagocac agcecgeteee accecgeeget gaaccgacac 60
gtgcttggge goctgeegee tgoctgocge atgettgtge tggtgagget gggcagtget 120
gceatgctga ttgaggettg gttcatcggg tggaagctta tgtgtgtgct gggcttgeat 180
gccgggcaat gogcatggtyg gcaagagggce ggcagcactt gotggagetg ccgeggtygec 240
tccaggtggt tcaatcgegg cagocagagy gatttcagat gatcgegegt acaggttgag 300
cagcagtgic agcaaaggta gcagtrtgcc agaatgatcg gttcagetgt taattaatgc 360
cagcaagaga aggggtcaag tgcaaacacg ggcatgccac agcacgggea ccggggagtg 420
gaatggcacc accaagtgtg tgcgagecag catcgecgec tggergtttc agetacaacg 480
gcaggagtca tccaacgtaa ccatgagctg atcaacactg caatcatcgg gcgggcgtga 540
tgcaagcatg cctggogaag acacatggtg tgoggatget gecggetget goectgetgeg 600
cacgcecgttg agttggcage aggctcagec atgeactgga tggcagetgg getgecactg 660
caatgtggtg gataggatgc aagtggagceg aataccaaac cctctggetg cttgetgggt 720
tgcatggeat cgcaccatca gcaggagege atgegaaggg actggceccca tgcacgecat 780
gccaaaccgg agcgcaccga gtgtccacac tgtcaccagg cccgcaaget ttgcagaacc 840
atgetcatgy acgeatgtag cgctgacgtc ccttgacgge goctcctcicyg ggtgtgggaa 900
acgcaatgea gcacaggcag cagaggceggc ggcagcagag cggcggceage agaggcgaag 260
gccacccttc ttgoggggte gogecccage cageggtgat gegetgatce caaacgagtt 1020
cacattcatt tgcatgcctg gagaagcgag gctggggoct tigggetggt gcagcecegea 1080
atggaatgcy ggaccgocag gcetagcagca aaggcgecte ccctactecyg catcgatgtt 1140
ccatagtgca ttggactgea tttgggtggg goggecggot gtttctttcg tgtrtgcaaaa 1200
cgegecagot cagcaaccty tcccgtgggt cccccgtgec gatgaaatcg tgtgcacgcec 1260
gatcagctga ttgeccgget cgcgaagtag gegecctect ttetgetege cctetetecyg 1320
Tcccgoctet agaatatcaa tgatcgagca ggacggoctc cacgecgget cococecgeege 1380
ctoggtoggag cgcectgttcg gctacgactg ggeccagcag accatcggct getccgacgce 1440
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cgccgtgtte
cggegeectg
cgtgeectge
gggcgaggtyg
catcatggec
ccaccaggec
ccaggacgac
gaaggccege
caacatcatg
ggccgaccgce
Cgagtgggcec
cgcecttetac
atcgacacac
acctgtgaat
cgcgceitttg
ttccctegtt
ctcagcgetg
tgtattetec
gtgggafggg
gaaggtctcyg
gcgettggtt
gtggcaggtg
gaattccrtt
tcecegyeget
atgggecgetce
aaagacatta
cacaggccac
cagtcacaac
cctecgrttea
gcgettegtg
agcgecgecy
ctgctggacy
tcctacgagg

gaggccaccc
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ccecagggecg ccccgtgetg ttcgtgaaga ccgacctgtce

cgcectgtecyg
aacgagctge
gcegeegtge
cccggecagy
gacgccatgc
aagcaccgcea
ctggacgagyg
atgececegacy
gtggagaacg
taccaggaca
gaccgettec
cgcectgetag
tctggacget
atccetgeeg
cgagttgcta
tcatatcget
ctcetgetcece
tggtactgeca
aacacaaatg
cctetgtege
cttcgtecat
acaatgatcg
cttgcgcetat
gcatgcaaca
cgatgccget
tagcgagceta
tcgagettot
ccgcaaacac
cgatcgggac
ggcgegeccc
agaagcagtg
accacttcgg
tgggeececga

tgaaccacgc

aggacgaggc cgeccgectyg toctggotgg ccaccaccyg

tggacgtggt
acctgergic

geegectgea

tcgagegege
agcaccaggg
gcgaggacct
gccgettete
tegeectgge
tggtgcigta
acgagttctt
ggtcgtgtga
cttttatcaa
gctgecttgty
tgcatcecaa
rgctcactgce
acctgtaaac
gaggatcceg
acctcagegce
tagcgaagcg
gtggagctga
gacacttcca
ccgatgatgce
ccagggegag
ccaaagcecat
gatcgcactc
tagtatggcet
gctgcgecaag
cgactggtcc
gaccaacctg
cctgcacgge
ccgeageace

caagagcgtyg

gaccgaggec
ctcccacctg
caccctggac
ccgcacecge
cctggececcc
ggtggtgacc
cggctteate
cacccgegac
cggcategee
ctgacaattg
tggactgrtg
acagcctceag
ctatttgega
ccgcaactta
ccctegeaca
cagcactgca
cgtctegaac
ggcatacacc
teceggtteac
tggtcgaaac
gcaaaaggta
ttcgacceec
cgctgtttaa
attcaaacac
cgctaagggg
atcaagacga
gceateeccy
atgctgrtcg
gagtggaagc
ctggtgttcc
tccatccetygg

ggcatcctdy

ggccgegact
gceceeegeey
ccecgecacct
atggaggceceg
gccgagetgt
cacggcgacy
gactgcggcc
atcgcecgagg
gcccecgact
gcagcagcag
ccgecacact
tgtgtttgat
ataccacccc
tctacgetgt
geettggttt
atgctgatgce
agagcgcegcea
acaataacca
acacgtgcca
gttcacagcc
gggcgggctyg
cgaagctcct
atagccagge
ctagatcact
gcgcctcttc
acaggcagcc
cgcactgttt
ccgtgatcac
ccaagecccaa
gccgeacctt
ccgtgatgaa

gcgacggett
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ggctgetget
agaaggtgtc
geccecttega
gcetggtgga
tcgecegect
cctgeetgec
gcctgggegt
agctgggegyg
cccagegeat
ctcggatagt
tgcrgectty
cttgtgtgta
cagcatecccce
cctgetatcc
gggctecgec
acgggaagta
gaggaacgct
cctgacgaat
cgttggegag
tagggatatc
cgagacggct
teggggetge
ccecgattge
accacttcta
ctcttegttt
tgtggagaag
cgagcgctcey
caccatcttc
gctgceccag
cgccatcege
ccacatgeag

cggcaccacc

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
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ctggagatgt ccaagcgega ccotgatgtgg gtggtgogee geacccacgt ggocgtggag 3540
cgctacccca cctyggggega caccgrggag gtggagtget ggatcggego cagcoggcaac 3600
aacggcatgc gccgegactt cctggtgocge gactgcaaga ccggcgagat cctgaccege 3660
tgcacctcec tgagcgtget gatgaacacc cgcacccgee gectgageac catccccgac 3720
gaggtgcgeyg gogagatcgg ccoccgecttc atcgacaacg tggccgtgaa ggacgacgag 3780
atcaagaagc tgcagaagct gaacgactcc accgccgact acatccaggg cggectgacce 3840
ccccgcetgga acgacctgga cgtgaaccag cacgtgaaca acctgaagta cgtggectgg 3960
gtgttcgaga ccgtgeccga cagcatctic gagtoccace acatcagctc cttcaccctyg 3960
gagtaccgcc gcgagtgcac ccgegactoc gtgetgegea gectgaccac cgtgagegge 4020
ggcagctccg agygcecggect ggtgtgcgac cacctgetge agetggaggg cggcagegag 4080
gtgctgegeyg cccgeaccga gtggeygecce aagetgaceg actccocttoog cggeatcage 4140
gtgatccccg ccgagecccy cgtgatggac tacaaggace acgacggega ctacaaggac 4200
cacgacatcg actacaagga cgacgacgac aagtgatgac tcgaggcage agcagetegg 4260
atagtatcga cacactctgg acgcetggteyg tgtgatggac tgttgocgoc acactigoty 4320
ccttgacctg tgaatatcce tgecgetttt atcaaacage ctcagtgtgt ttgatcttgt 4380
gtgtacgcge ttttgcgagt tgctagctge ttgtgctatt tgcgaatacc acccccagea 4440
tccccttcce tegtttcata tegettgeat cccaaccgca acttatctac getgtcectge 4500
tatccctcag cgotgetect getectgote actgececte geacagectt ggtttggget 4560
ccgcctgtat tctectggta ctgcaacctg taaaccagca ctgcaatget gatgeacgggy 4620
aagtagtggyg atgggaacac aaatggaaag ctt 4653
<210> 121
<211> 4653
<212> DNA
<213> Artificial Seguence
<220>
<223> Description of Artificial Sequence: Synthetic

polynucleotide
<400> 121
ggtacccgee tgcaacgeaa gggcagecac agecgetece acccgecgct gaaccgacac 60
gtgcttggge goctgoogec tgoctgeoge atgettgtge tggtgagget gggcagtget 120
gccatgetga ttgaggettyg gttcatcggg tggaagctta tgtgtgtgct gggcttgeat 180
gccgggeaat gogeatggty gcaagagggo ggeageactt getggagetg cocgoggtgec 240
tccaggtggt tcaatcgegg cagccagagg gatttcagat gatcgcgegt acaggttoag 300
cagcagtgtc agcaaaggta gcagtttgec agaatgatcg gttcagotgt taatcaatge 360
cagcaagaga aggggtcaag ‘tgcaaacacg ggcatgccac agcacgggca ccggggagtyg 420
gaatggcacc accaagtgtg tgcgagccag catcgocgee tggotgtttc agcetacaacy 480
gcaggagtca tccaacgtaa ccatgagctg atcaacactg caatcatcgg gogggcgtga 540
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tgcaagcatyg
cacgccgttg
caatgtggtg
tgcatggcat
gccaaaccgg
atgctcatgg
acgcaatgea
gccacccttc
cacattcatt
atggaatgceg
ccatagtgea
cgcgeecaget
gatcagctga
tcccgectet
ctgggtggag
cgccgtgttc
cggcgeecty
cgtgccctge
gggcgaggtyg
catcatggcec
ccaccaggcec
ccaggacgac
gaaggccegce
caacatcatg
ggccgaccgce
cgagtggygcc
cgccttetac
atcgacacac
acctgtgaat
cgcgettttyg
ttcectegtt
ctcagcgcetg
tgtattctcc

gtgggatggg
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cctggcgaag acacatggtg tgcggatget gecggctget

agttggecagce
gataggatgc
cgcaccatca
agcgeaccga
acgcatgtag
gcacaggcag
ttgcggggtc
tgcatgecty
ggaccgeeag
ttggactgca
cagcaacctg
ttgcccgget
agaatatcaa
cgectgtecy
cgcetgtaeg
aacgagctgce
gcecgeegrgce
cccggecagg
gacgceatgce
aagcaccgeca
ctggacgagg
atgcccgacg
gtggagaacg
taccaggaca
gaccgcetrtcce
cgcctgctgyg
tctggacget
atcecctyceeg
cgagttgcta
tcatatcget
ctcetgetec
tggtactgca

adacacaaalg

aggctcagee atgeactgga tggcagcetgg

aagtggagcg
gcaggagcge
gtgtccacac
cgctgacgtc
cagaggcggce
gegeeecage
gagaagcgag
gctagcagea
tttgggtggg
tcccgtggyt
cgcgaagtag
tgatcgagca
gctacgactg
cccagggecg
aggacgaggc
tggacgtggt
acctgctgtce
gcegectgea
tcgagegege
agcaccagyg
gcgaggacct
gcegettete
tcgecetgge
tggtgctgta
acgagttctt
ggtcgigtga
cttttatcaa
gctgcttgty
tgcatcccaa
tgctcactge
acctgtaaac

gaggatcccg

aatraccaaac
atgcgaaggeg
tgtcaccagg
ccttgacgyc
ggcagcagag
cagcggtgat
gctggggect
aaggcgectc
gcggcegget
cceecegtyee
gcgeectect
ggacggqctc
ggcccageag
cceegrgetg
cgcecegectg
gaccgaggec
ctccecacctyg
caccctggac
cegcacecyce
cctggeceecce
ggtggtgacc
cggetteate
cacccgcgac
cggcatcgcec
ctgacaatty
tggactgttg
acagccicag
ctatttgega
ccgcaactta
cectogeaca
cagcactgca

cgtctegaac

cctetggetg
actggecceca
cccgcaagcet
gctecteteg
cggeggeage
gcgetgatcece
ttgggctggt
ccctacteceg
gtttcrrtcy
gatgaaatcg
ttctgetege
cacgcecgget
accatcggcet
ttcgtgaaga
tcotggetgg
ggccgegact
gcececgecey
ccecgecaccet
atggaggccg
gccgagetgt
cacggcgacg
gactgcggceg
atcgcegagg
gcccecgact
gcagcagcag
ccgccacact
tgtgtttgat
ataccacccc
tctacgetyt
gccttggttt
atgctgatgce

agagcgecgcea
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gcctgetgeg
gctgecacty
cttgctgggt
tgcacgecat
ttgcagaacc
ggtgtgggaa
agcggeygagy
caaacgagtt
gcagcecgea
catcgatgtt
rgttgcaaaa
tgtgcacgee
cctctetecyg
ceeeegecyge
gctecgacgce
ccgacctgte
ccaccaccgy
ggctgctgcet
agaaggtgtc
gcceettega
gcctggtgga
tegeecgect
cctgeetgec
gcctgggegt
agctgggegg
cccagegeat
ctcggatagt
tgctgecttg
cttgtgtgta
cagcatcccc
cctgetatcec
gggctccgec
acgggaagta

gaggaacgct

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580



gaaggtcteg
gcgettggtt
gtggcaggtg
gaattccttt
tceccggeget
atgggcgcetc
aaagacatta
cacaggccac
cagtcacaac
cgctgeggeg
ceecgtgeycy
agcgecgecyg
ctgctggacg
teetacgagy
gaggccaccc
ctggagatgrt
cgctaccecea
aacggcatgce
tgcaccteec
gaggtgcgcy
atcaagaagc
ccccgetgga
gtgttcgaga
gagtaccgcec
ggcagctccyg
gtgctgegey
gtgatccceyg
cacgacatcg
atagtatcga
ccttgaccty
gtgtacgcge
teccectteece
tatccctcag

ccgectgtat
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cctetgtege
cttcgtccat
acaatgatcg
cttgcgetat
gcatgcaaca
cgatgccyct
tagcgagcta
tcgagettgt
ccgcaaacac
acctgegtcg
ggcgegeccee
agaagcagty
accacttcgg
tgggececga
tgaaccacgc
ccaagcgega
cctggggega
gccgegactt
tgagcgtgcet
gcgagatcyg
tgcagaaget
acgacctgga
cecgtgeccga
gcgagtgeac
aggccggect
ccegeaccega
ccgagececy
actacaagga
cacactctgg
tgaatatccc
ttttgcgagt
tcgtttcata
cgctgctect

tctectggta

acctcagegce
tagcgaaged
gtggagctga
gacacttcca
ccgatgatgce
ccagggcgag
ccaaagccat
gatcgcactc
tagtatggcc
ctcggeggge
cgactggtcec
gaccaacctg
cctgcacggce
ccgeageacc
caagagcgryg
cctgatgtgg
caccgtggag
€Ctggrgcge
gatgaacacc
ceeegecttce
gaacgactcc
cgtgaaccag
cagcatcttc
ccgegactec
ggtgtgcgac
gtggcgceecec
cgtgatggac
cgacgacgac
acgctggtcg
tgccgetttt
tgctagetge
tcgettgeat
gctoctgete

ctgcaacctyg

ggcatacacc acaataacca cctgacgaat

tceggttcac acacgtgeca cgttggcgag

tggtcgaaac
gtaaaaggta
trcgacccec
cgctgtttaa
attcaaacac
cgctaagggy
accgeatceca
tccgggoece
atgctgttcg
gagtggaagc
ctggtgttce
tcecatectgy
ggcatcctgy
gtggtgecgec
gtggagtget
gactgcaaga
cgcacccgec
atcgacaacg
accgccgact
cacgtgaaca
gagtcccacc
gtgctgegea
cacctgetge
aagctgaccy
tacaaggacc
aagtgatgac
tgtgatggac
atcaaacagce
ttgtgctatt
cccaaccgcea
actgcccctce

taaaccagdca

gttcacagcc
gggcgggcty
cgaagctect
atagccaggc
ctagatcact
gcgcctcttc
ctttectegge
ggcgeeeage
ccgtgatcac
ccaagcccaa
gecgeaccett
ccgtgatgaa
gcgacggctt
gcacccacgt
ggatcggege
ccggcgagat
gcetgageac
tggccgtgaa
acatccaggg
acctgaagta
acatcagctc
gcctgaccac
agctggaggg
actccttecg
acgacggcga
tcgaggeage
tgttgecgec
ctcagtgtgt
tgcgaatacc
acttatctac
gcacagcctt

ctgcaatgct
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tagggatatc
cgagacgget
tcggggctge
ccccgattgce
accacttcta
ctcttcgttt
gttcaatgec
gaggecectce
caccatcttc
gctgecccag
cgeeatecye
ccacatgeag
cggcaccacc
ggccgtggag
cagcggceaac
cctgaccege
catcececgac
ggacgacgag
cggcctgacc
cgtggcctygy
cttcaccectg
cgtgagcggce
cggcagegag
cggcatcagce
ctacaaggac
agcagcteygg
acactrgcty
ttgatcttgt
acccccagea
gergtectygce
ggtttgggct
gatgcacggg

2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
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aagtagtggg atgggaacac aaatggaaag ctt

<210>
<21l>
<212>
<213>

<220>
<223>

122
4647
DNA

polynucleotide

<400> 122

Artificial Sequence

pescription of Artificial Sequence: Synthetic

ggtacccgoe tgcaacgcaa gggcagecac ageegetcce acccgecget

gtgcttgggc
gcecatgetga
gcegggeaat
tccaggtggt
cagcagtygtce
cagcaagaga
gaatggcacc
gcaggagtea
tgcaagcatg
cacgccgttyg
caatgtygty
tgcatggeat
gccaaaccgg
atgctcatgg
acgcaatgca
gccaccctte
cacattcatt
atggaatgcy
ccatagtgca
cgegeceaget
gatcagctga
tcccgectet
ctgggtyggag
cgcecgtygttc
cggcgcecty

cgtgeccctge

gecetgeegec
ttgaggcttg
gcgcatggtyg
tcaatcgegy
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggcgaag
agttggcage
gataggatgc
cgcaccatca
agcgcaccga
acgcatgtag
gcacaggcag
ttgeggggtce
tgcatgcctg
ggaccgecag
ttggactgca
cagcaaccty
ttgceccgget
agaatatcaa
cgcecrgttey
cgccrgtecg
aacgagctge

gcegecgtge

tgeotgecge
gttcatcgag
gcaagagggc
cagccagagg
gcagtttgec
tgcaaacacy
tgcgagecag
ccatgagcety
acacatggtg
aggctcagcec
aagtggagcg
gcaggagege
gtgtccacac
cgctgacgtc
cagaggecggc
gcgeeecage
gagaagcgag
gctagcagea
tttgggtggg
tccegtggot
cgcgaagtag
tgatcgagca
gctacgactg
cccagggeeg
aggacgaggc
tggacgtggt

atgcttgtge
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgecac
catcgcegec
atcaacactg
tgcggatgct
atgcactgga
aataccaaac
atgcgaagag
tgtcaccagg
ccttgacggce
ggcagcagag
cagcggtgat
gctggggect
aaggcgcecte
gcggeegget
ccececegtacc
gcgeectect
ggacggcctc
ggcccageag
cececgtygctg
cgcecgectg

gaccgaggec

tggtgaggct
tgtgtgtgct
gctggagetg
gatcgcgegt
gttcagctgt
agcacgggea
tggctgttic
caatcatcgg
gceggetget
tggcagctgg
cctetggety
actggeecca
cccgcaaget
gctectcteg
cggcggeage
gcgctgatec
ttgggctggt
ccctactceg
gtttctttcg
gatgaaatcg
ttetgetcge
cacgccgget
accatcggcet
ttcgtgaaga
tcetggetgg
ggcegegact
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gaaccgacac
gggcagtygct
gggcttgcét
ccgeggtgec
acaggttgag
taatcaatgc
ccggggagtyg
agctacaacg
gcgggcgtga
gcctgctocy
gctgecactyg
cttgctgggt
tgcacgeeat
ttgcagaacc
ggtgtgggaa
agcggeaggg
caaacgagtt
gcagcecegea
catcgatgtt
tgttgcaaaa
tgtgcacgcee
cctecrctecy
cceeecgeege
gctececgacgce
ccgacctgtc
ccaccaccygg

ggctgctget

4653

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620



gggcgaggtg
catcatggcec
ccaccaggec
ccaggacgac
gaaggcecegc
caacatcatg
ggccgacege
cgagtgggcc
cgecttetac
atcgacacac
acctgtgaat
cgegetttty
ttcecetcgtt
ctcagegetyg
tgtattctec
gtgggatggg
gaaggtctcy
gecgettggtt
gtggcaggty
gaattcettt
tceeggeget
atgggcgetce
aaagacatta
cacaggecac
cagtcacaac
gcgatgactg
agggggcgey
gccgagaage
gacgaccact
gaggtgggcc
accctgaacc
atgtccaage
cccacctggy

atgcgecgeg
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ccecggccagg
gacgccatge
aagcaccgca
ctggacgagy
atgcccgacg
gtggagaacyg
taccaggaca
gaccgettce
cgcctgetygg
tctggacget
atcecctgecg
cgagttgcta
tcatatcget
ctectgetce
tggtactgea
aacacaaatg
cctetgtege
cttcgtecat
acaatgatcg
cttgecgetat
gcatgcaaca
cgatgecget
tagcgagcta
tcgagettgt
ccgcaaacac
gcagggeccc
ccceccgacty
agtggaccaa
tcggectgea
ccgaccgeag
acgccaagag
gcgacctgat
gcgacaccgt

acttcctggt

acctgctgtc
gccgectgea
tcgageqegce
agcaccaggg
gcgaggacct
gcegettete
tcgeectgge
tggtgctgta
acgagttctt
ggtcgtgtga
ctittatcaa
gctgettygty
tgcatcccaa
tgctcactge
acctgtaaac
gaggatcccg
acctcagegce
tagcgaageg
gtggagcrga
gacacttcca
ccgatgatgc
ccagggcegag
ccaaagccat
gatcgcactc
tagtatggct
tggggcacgt
gtccatgetyg
cctggagrgg
cggectagtyg
cacctccate
cgtgggcatc
gtgggtggtg
ggaggtggag
gcgcgactge

ctceccaccty
caccctggac
ccgcaccege
cctggeeecc
ggtggtgacc
cggcrtcatc
cacccgegac
cggeatcgec
ctgacaattg
tggactgttg
acagccteag
ctatttgcga
ccgcaactta
ccctecgeaca
cagcactgca
cgtctcgaac
ggcatacacc
tceggtteac
tggtcgaaac
gcaaaaggta
ttcgaccecc
cgctgtttaa
attcaaacac
cgctaagggg
tccgeggeat
cgctecggac
ttcgecgtga
aagcccaage
ttcegecgea
ctggccgtga
ctgggcgacg
cgcegeaccece
tgetggatcg

aagaccggceg

gcececgecy
cccgecacet
atggaggceg
gcegagetgt
cacggcgacg
gactgcggec
atcgeegagy
gceccccgact
gcagcageag
ccgccacact
tgtgtttgat
ataccacccc
tctacgctgt
gecttggrtt
atgctgatgc
agagcgcgea
acaataacca
acacgtgcca
gttcacagcc
gggcgggety
cgaagctcct
atagccagge
ctagatcact
gcgectette
tcaccatgte
ggccagtege
tcaccaccat
ccaagctgec
ccttegecat
tgaaccacat
gcttoggeac
acgtggcegt
gcgeeagegg

agatcctgac

Page 130

agaaggtgtc
gccccttega
gcetggtgga
tcgeecgect
cctgectgec
gcetgggegt
agcrgggcgy
cccagegeat
ctcggatagt
tgctgocttg
cttgtgtgta
cagcatcecee
cctgetatcce
gggctcecgec
acgggaagta
gaggaacgct
cctgacgaat
cgttggcgag
tagggatatc
cgagacggcet
tcgggactgce
cceccgattge
accacttcta
ctcttegttt
ggcgtgeccec
cacccgectyg
cttcagecgec
ccagetgetg
ccgetectac
gcaggaggec
caccctggag
gogagcgetac
caacaacgyc

ccgctgeace

1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660



tccctgageg
cgcggegaga
aagctgcaga
tggaacgacc
gagaccgtgc
cgccgegagt
tccgaggeeg
cgcgeeecgea
ccegeegage
atcgactaca
tcgacacact
cctgtgaata
gecgcttttgc
tccctegttt
tcagegetge
gtattctect

tgggatggga

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

<220>
<223>

123
4721
DNA

026172-005010PC - Sequence Listing_1.TXT
tgctgatgaa cacccgeace cgccgectga gcaccatccce cgacgaggtg

tcggececcege cttcatcgac aacgtggocg tgaaggacga cgagatcaag

agctgaacga
tggacgtgaa
ccgacagcat
gcaccegega
gcerggtygty
ccgagtggeg
ceegegtgat
aggacgacga
ctggacgctg
teectgecge
gagttgctag
catatcgcett
tcctgetect
ggtactgcaa

acacaaatgg

polynucleotide

<400> 123

cteccaccgec
ccagcacgtyg
cttcgagtec
ctcegtgetyg
cgaccacctg
ccccaagetg
ggactacaag
cgacaagtga
gtcgtgtgat
ttttatcaaa
ctgcttgtge
gcatcccaac
gctcactgec
cetgtaaace

aaagctt

Artificial sequence

gactacatcc
aacaacctga
caccacatca
cgcagectga
ctgcagctgy
accgactcct
gaccacgacg
tgactcgagdg
ggactgttge
cagcctcagt
tatttgcgaa
cgcaacttat
cctcgeacag

agcactgcaa

agggcggect
agtacgtggce
gctcgttcac
ccaccgtgag
agggcggeag
tccgeggeat
gcgactacaa
cagcagcage
cgccacactt
gtgtttgatc
taccaccccce
ctacgectgtce
ccttggttig
tgctgatgea

Description of Artificial Sequence: Synthetic

ggtacccgce tgcaacgcaa gggcagecac agecgctcce acccgeceget

gtgcttgggc
gccatgetga
gccegggeaat
tccaggtggt
cagcagtotc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgccgtig

caatgtggtg

gcetgecgee
ttgaggcttg
gcgcatggtg
tcaatcgegyg
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggcgaag
agttggcagce

gataggatgc

tgcetgecge
gttcatcggg
g<aagagggc
cagccagagg
gcagrttgec
tgcaaacacyg
tgcgagecag
ccatgagcty
acacatggtg

aggctcagee

aagtggagcg

atgcttgtge
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgcecac
catcgeegec
atcaacactg
tgcggatget
atgecactgga

aataccaaac

tggtgaggct
tgtgtgtget
gctggagety
gatcgcgegt
gttcagetgt
agcacgggca
tggctgtttc
caatcatcgg
gccggetget
tggcagetgg
cctctggetyg
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gacccccegce
ctgggtgttec
cctggagtac
cggcggeage
cgaggtygcty
cagcgtgatc
ggaccacgac
tcggatagta
gctgecttga
ttgtgtgtac
agcatccect
ctgctatece

ggctccgect

cgggaagtag

gaaccgacac
gggcagtyct
gggcttgeat
ccgeggtocc
acaggttgag
taatcaatge
ccggggagty
agctacaacg
gcgggegtga
gcetgetgey
gctgecactg

cttgctgggt

3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4647

60
120
180
240
300
360
420
480
540
600
660
720



tgcatggeat
gccaaaccgy
atgctcatgg
acgcaatgea
gccaccettce
cacattcatt
atggaatgceg
ccatagtgea
cgcgecaget
gatcagctga
tcecegeetet
ctgggtggag
cgccgtgttc
cggcgeectyg
cgtgecectge
gggcgaggtyg
catcatggcec
ccaccaggee
ccaggacgac
gaaggccege
caacatcatg
ggccgaccgce
cgagtgggcec
cgcecttctac
atcgacacac
acctgtgaat
cgcgettttg
ttccctogtt
ctcagcgcetyg
tgtattctce
gtgggatggg
gaaggtcteg
gcgcttggtt
gtggcaggty
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¢gcaccatca gcaggagege atgcgaaggg actggeccca tgeacgecat

agcgcaccega
acgcatgtag
gcacaggcag
ttgcggggtc
tgcatgecty
ggaccgcecag
ttggactgea
cagcaacctyg
ttgccecaget
agaatatcaa
cgectgtteg
cgcctgtecy
aacgagctgce
geegeegtgce
ccecggecagqg
gacgccatgce
aagcaccgcea
ctggacgagyg
atgcctgacg
gtggagaacg
taccaggaca
gaccgcttcc
cgeetgetgg
tctggacget
atccctgecyg
cgagttgeta
tcatatcget
ctcctgetce
tggtactgea
aacacaaatg
ccrctgtege
cttecgtccat

acaatgatcg

gtgtccacac tgicaccagg cccgcaaget ttgcagaace

cgctgacgtc
cagaggcgge
gcgeecccage
gagaagcgag
gctageagea
tttgggtggy
tcccgtgggt
cgcgaagtag
tgatcgagea
gctacgactg
cccagggecg
aggacgaggc
tggacgtggt
acctgetgte
gcecgectgea
tcgagcgege
agcaccaggg
gcgaggacct
gccgettcte
tcgeeetgge
tggtgctgta
acgagttctt
ggtcgtgtga
cttttatcaa
gctgecttgtg
tgcatcccaa
tgctcactgce
acctgtaaac
gaggatcccyg
acctcagcgce
tagcgaagcg
gtggagctga

ccttgacgge
ggcagcagag
cagcagtgat
gctggggect
aaggcgecte
gcggeegget
ccceegtgee
gegeectect
ggacggectc
ggcccageag
cceegtgetg
cgeeegecty
gaccgagacc
ctcccacctg
caccctggac
ccgeacoege
cctggecccc
ggtggrgacc
cggctteatc
caccegegac
cggcatecgec
ctgacaattg
tggactgttg
acagcctcag
ctatttgcga
ccgeaactta
ccctecgeaca
cagcactgca
cgtctegaac
ggcatacacc
tcecggttcac

tggtcgaaac

gctectcteg
cggcageage
gcgergatec
ttgggctggt
ccetacteceg
gtttcttteg
gatgaaatcg
ttectgetege
cacgccgget
accatcggcet
ttegtgaaga
tcctggetgg
ggccgcgact
gccceegecyg
ccegecacct
atggaggccg
gccgagotgt
cacggcgacg
gactgcggcec
atcgccgagg
gceeecgact
gcagcageag
ccgcecacact
tgtgtttgat
ataccacccc
tctacgetgt
gcettggrtt
atgctgatgc
agagcgcgea
acaataacca
acacgtgcca

gttcacagcc
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ggtgtgggaa
agcggegggg
caaacgagtt
gcagcecgea
catcgatgtt
tgttgcaaaa
tgtgcacgcc
ccterctecy
ceceecgeege
gctecgacge
ccgacctgtce
ccaccaccgg
ggctgetget
agaaggtgtc
gccccttcega
gcctggtgga
tcgeecgect
cctgectgec
gcctgggegt
agctgggegy
cceagegeat
ctcggatagt
tgctgectty
cttgtgtgta
cagcatcecce
cctgetatec
gggcteegeo
acgggaagta
gaggaacgct
cctgacgaat
cgttggcgag
tagggatatc

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
14490
1500
1560
1629
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760



gaattcctit
tcceggeget
atgggcgetc
aaagacatta
cacaggcecac
cagtcacaac
gcatgaaggc
tgcagctgey
cctacaccga
ccatcttctc
cceeccaget
ccatccgeag
accigcagga
gcaccaccct
ccgtggageg
ccggcaacaa
tgacccgety
tcceccgagga
acgaggagat
gcctgaccecec
tggactggat
tcaccatcga
tgagcgycgy
gcagcgaggt
gcatcagcgt
acaaggacca
cagctcggat
acttgctgec
gatcttgtgt
ccccageatc
tgtcctgeta
tttggactcc

tgcacgggaa
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cttgegetat
gcatgcaaca
cgatgccgee
tagcgagceta
tcgagettgt
ccgcaaacgg
cgtgatgctg
cgccggeaac
gagcctgaag
cgcegecgag
gctggacgac
ctacgaggtg
ggccgecctg
ggagatgtcc
ctaccccgec
cggcegeege
caccteectg
ggtgcgegge
caagaageccc
cecgetggaac
cctggagacce
gtaccgeegce
ctectecgag
gctgcegegec
gatccecgec
cgacatcgac
agtatcgaca
ttgacctgtg
gtacgcgcett
ccetteecte
tcectcageg

gectgtatte

gtagtgggat

gacacttcca
ccgatgatgce
ccagggcgag
ccaaagcceat
gatcgcactc
cgcgecatgg
geeegegacy
gcccagacct
aagctgeeey
aagcagtgga
cacttcggec
ggccccgace
aaccacgcca
aagcgegacc
tggggcgaca
cacgacttcc
agcgtgatga
gagatcggcc
cagaagctga
gacctggaca
gtgcccgaca
gagtgcacca
gceggectyg
aagaccgagt
gagtccagcg
tacaaggacg
cactctggac
aatatccctg
ttgcgagtty
gtttcatatc
ctgctectge
tcctggtact

gggaacacaa

gcaaaaggta
ttcgaccecc
cgctgtttaa
attcaaacac
cgctaagggg
ccaccacctc
gcecgeggeat
ccctgaagat
actggtccat
ccaacctgga
cccacggect
gctccaccag
agtccgtygg
tgatctgggt
ccgtggagot
tggtgcgega
tgaacaccceg
ccgectteat
acgactccac
tcaaccagca
gcatcttcga
tggacagcgt
tgtgcgagea
ggcgceccaa
tgatggacta
acgacgacaa
gcrggtegtg
ccgettttat
ctagctgett
gcttgcatcc
tcectgetcac
gcaacctgta

atggaaagct

gggcgggcry
cgaagctect
atagccaggce
ctagatcact
gcgectettc
cctggectec
gaagceeege
gatcaacggc
gctgttegec
giggaageec
ggtgttccgce
catcgtggcc
catcctgyge
ggtgaagcgce
ggagtgctgg
ctgcaagace
cacccgeege
cgacaacgtg
cgccgactac
cgtgaacaac
gagccaccac
getgeagtec
cctgetgeag
gctgaccgac
caaggaccac
gtgatgactc
tgatggactg
caaacagect
gtgctatttg
caaccgcaac
tgccectege
aaccagcact

t
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cgagacggct
tcggggetge
ceecgattge
accacttcta
ctcttegttt
gccttetgea
tccagcegacc
accaagttct
gtgatcacca
aagcccaacc
cgeaccttcg
gtgatgaacc
gacggcttcyg
acccacgtgg
gtgggcgect
ggcgagatec
ctgagcaaga
gcegtgaagy
atccaggged
atrcaagtacg
atctcctect
ctgaccaccy
ctggagggcy
tccttccacg
gacggcgact
gaggcagcag
ttgccgcecac
cagtgtgttt
cgaataccac
ttatctacgc
acagccttgg

gcaatgctga

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3500
3960
4020
4080
4340
4200
4260
4320
4380
4440
4500
4560
4620
4680
4721



<210>
<213i>
<212>
<213>

<220>
<223>

124
4650
DNA
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polynucleotide

<400> 124
ggtacccgcec

gtgcrtgggc
gccatgcetga
gccgggeaat
tccaggtggt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgccgttg
caatgtggtyg
tgcatggeat
gccaaaccgyg
atgctcatgg
acgcaatgca
gccaccctte
cacattcatt
atggaatgcg
ccatagtgca
cgcgecagcet
gatcagctga
tcccgectcet
ctgggrggag
cgcegtgttc
cggcgeeety
cgtgeectge
gggcgagatyg

catcatggec

tgcaacgcaa
gectgecgec
ttgaggctty
gcgeatggty
tcaategegy
agcaaaggta
aggggtcaag
accaagtgtg
tccaacgtaa
cctggcgaag
agttggcage
gataggatgc
cgcaccatca
agcgeaccga
acgcatgtag
gcacaggcag
ttgcggggtc
tgcatgecty
ggaccgccag
ttggactgea
cagcaacctg
ttgcccggct
agaatatcaa
cgcetgtico
cgcctgtecg
aacgagctge
gcecgeegtge
cceggecagg

gacgccatgc

Aartificial Ssequence

gggcagccac
tgcctgecge
gttcatcggg
gcaagagggc
cagccagagg
gcagtttgec
tgcaaacacg
tgcgagecag
ccatgagcty
acacatggtg
aggcrcagcec
daagtggagcg
gcaggageyc
gtgtccacac
cgctgacgte
cagaggcggc
gcgececage
gagaagcgag
gctagcagea
Tttgogtggg
tccegtgggt
cgcgaagtag
tgatcgagea
gctacgactg
ccecagggecg
aggacgaggce
tggacgtggt
acctgcrgtce

gccgectgea

agcegetrece
atgcttgtge
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgceac
catcgecgec
atcaacactg
tgcggatgcet
atgcactgga
aataccaaac
atgcgaaggg
tgtcaccagg
ccttgacgge
ggcagcagag
cagcggtgat
gctggggect
aaggcgcctc
gcggecgget
cceeegtgec
gcgecctect
ggacggcctce
ggcecageag
cceegtgety
cgceegecty
gaccgaggec
ctceccaccty

caccctggac

pescription of Artificial sequence: Synthetic

acccgeeget
tggtgaggct
tgtgtgtgcet
gctggagetg
gatcgcgegt
gttcagetgt
agracgggea
tggcrgtttc
caatcatcgg
gceggerget
tggcagergg
cctetyggetyg
actggecceea
cccgcaaget
gctccteicy
cggcyggcage
gcgctgatce
ttgggctggt
ceetactecy
grrtctttcy
gatgaaatcg
ttetgetege
cacgccggcet
accatcgget
ttegtgaaga
tcctggetogg
ggccgegact
gceceegeey

cccgecaccet
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gaaccgacac
gygcagtgcet
gggcttgcat
ccgcggtgec
acaggttgag
taatcaatygc
ccggggagty
agctacaacg
gcgggegtga
geetgetgeg
gctgccactyg
ctrgctgggt
tgcacgeeat
ttgcagaacc
ggtgtgggaa
agcggcgggg
caaacgagtt
gcagccecgea
catcgatgtt
tgttgcaaaa
rgtgcacgec
ccteteteeg
cceecegeege
gctecgacge
ccgacctgtc
ccaccaccgg
ggctgcetget
agaaggtgtc

gccccttega

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740



ccaccaggec
ccaggacgac
gaaggcecyc
caacatcatg
ggccgaccge
cgagtgggec
cgcctictac
atcgacacac
acctgtgaat
cgcgettttg
ttccctegtt
ctcagcgetg
tgtattctcce
gtgggatggg
gaaggtctecg
gcgcttggtt
gtggcaggtyg
gaattccttt
tcccggeget
atgggcgetc
aaagacatta
cacaggccac
cagtcacaac
ggtgtctece
gagagcggge
gccgccgaga
ctyggacgacc
tacgaggtyyg
gccgeectga
gagatgtcca
tacccegect
ggccgeegec
acctcectga

gtgcgeggeyg
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aagcaccgca tcgagcgcgoc ccgcacccge atggaggoecg geotggtgga

ctggacgagg
atgcccgacy
gtggagaacg
taccaggaca
gaccgcttec
cgcctgetgg
tctggacget
atcecctgeeg
cgagttgcta
tcatatcget
ctectgetee
tggtactgca
aacacaaatg
cctetgtege
cttegtecat
acaatgatcg
cttgegctat
gcatgcaaca
cgatgceget
tagcgageta
tcgagettgt
ccgcaaacac
ttececeeggec
gcgececega
agcagtggac
acttcggecec
gccecgaccy
accacgccaa
agcgcgacct
ggggcgacac
acgacttecct
gcgtgatgat

agatcggeec

‘agcaccagyg
gcgaggacct
gcegettetc
tcgeectgge
tggtgctgta
acgagtrctt
ggtcgtgtga
cttttatcaa
gctgcttgtg
tgcatcccaa
tgcteactge
acctgtaaac
gaggatcccg
acctcagege
tagcgaageg
gtggagctga
gacacttecca
ccgatgatge
ccagggegag
ccaaagecat
gatcgcactc
tagtatgacg
cagggtcgeg
ctggtccatg
caacctggag
ccacggectyg
ctccaccage
gtccgtggge
gatctyggty
cgtggaggty
ggtgcgegac
gaacaccege

cgccttcatc

cctggececc
ggtggtgacc
cggcttcatc
cacccgcgac
cggcatcgec
ctgacaattyg
tggactgttg
acagccteag
ctatttgcga
ccgcaactta
ccetegeaca
cagcactgca
cgtctcgaac
ggcatacacc
tceggeteac
tggtcgaaac
gcaaaaggta
ttcgacececce
cgctgtttaa
attcaaacac
cgctaagggg
ttcggggtcg
gtgcgcgecec
ctgttcgecg
tggaagccca
gtgttcegec
atcgtggecg
atcctgggcg
gtgaagcgea
gagtgctgagg
tgcaagaccy
accecgeegec

gacaacgtgg

gccgagetgt
cacggcegacg
gactgcggec
atcgccgagg
gceeecgact
gcagcageag
ccgccacact
tgtgtttgat
ataccacccc
tctacgetgt
gccttggttt
atgcrgatgce
agagcgcgea
acaataacca
acacgtgcca
gttcacagcc
gggcgggcetg
cgaagctect
atagccaggc
ctagatcact
gcgectcttc
cecteccgge
agtcggegag
tgatcaccac
agcccaacce
geaccttecgce
tgatgaacca
acggcttcgg
ccecacgtggce
tgggcgectc
gcgagatcct
tgagcaagat

ccgtgaagga
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tcgeccegect
cctgeetgee
gcetgggegt
agctgggcgg
ceceagegeat
ctcggatagt
tgctgeettg
cttgtgtgta
cagcatcecc
cctgetatec
gggcteeygcec
acgggaagta
gaggaacgct
cctgacgaat
cgttggegag
tagggatatc
cgagacggct
tcggggetyce
ccecgattge
accacttcta
ctettegttt
catgggecyc
tcaggttttg
catcttetec
ccececagetyg
catcecgeage
cctgeaggag
caccaccctg
cgtggagcgc
cggcaacaac
gaccegetge
ccccgaggag

cgaggagatc

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780



aagaagcccec
cgctggaacg
ctggagaccg
taccgecgey
tcctecgagg
ctgcgegeca
atcceegecy
gacatcgact
gtatcgacac
tgacctgtga
tacgcgettt
ccttcectey
ccctcagege

cctgtattct

tagtgggatg

<210>
<21i>
<212>
<213>

<220>
<223>

125
4653
DNA
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agaagctgaa cgactccacc gocgactaca tccagggcgg cctgaccecc

acctggacat caaccagcac gtgaacaaca tcaagtacgt

tgcccgacag
agtgcaccat
ccggectyggt
agaccgagtg
agtccagegt
acaaggacga
actctggacg
atatccctge
tgcgagttyc
tttcatatcg
tgcteetget
cctggtactg

ggaacacaaa

polynucleotide

<400> 125
ggtacccgcce

gtgcttggge
gccatgctga
gccgggeaat
tccaggtogt
cagcagtgtc
cagcaagaga
gaatggcacc
gcaggagtca
tgcaagcatg
cacgeegttyg
caatgtggtyg
tgcatggeat

gccaaaccgg

tgcaacgcaa
geetgeegec
ttgaggcttg
gcgcatggtyg
tcaatcgegy
agcaaaggta
aggggtcaag
accaagtytg
tccaacgtaa
cctggegaag
agttggcage
gataggatgc
cgcaccatca

agcgcaccga

catcttegay
ggacagcgrg
gtgcgagcac
gcgccccaag
gatggactac
cgacgacaag
ctggtcgtgt
cgcttttatc
tagctgotty
cttgcatccc
cetgetecact
caacctgtaa

tggaaagctt

Artificial Sequence

gggcagcecac
tgcetgeege
gttcatcgog
gcaagagggce
cagecagagg
gcagtttgcc
tgcaaacacg
tgcgagceag
ccatgagetg
acacatggtyg
aggctrcagec
aagtggagcg
gcaggagege

gtgtccacac

agccaccaca
ctgcagtccec
ctgctgcagce
ctgaccgact
aaggaccacyg
tgatgactcg
gatggactgt
aaacagcctc
tgctatttge
aaccgceaact
geecetcgea

accagcactg

agececgetecce
atgcttgtgc
tggaagctta
ggcagcactt
gatttcagat
agaatgatcg
ggcatgceceac
catcgecgece
atcaacactg
tgcggatgcet
atgcactgga
aataccaaac
atgcgaaggyg
tgtcaccagg

tctcctectt
tgaccacecgt
tggagggcgg
cctteegegg
acggcgacta
aggcagcagce
tgcegecaca
agtgtgtttg
gaataccacc
tatctacgct
cagccttggt

caatgctgat

pescription of Artificial Sequence: synthetic

acccgeeyct
tggtgaggct
tgtgtgtgct
gctggagety
gatcgegegt
gttcagctgt
agcacgggea
Tggctgittc
caatcatcgg
gecggetget
tggcagcetgg
cctetggetg
actggcccca

cccgcaaget
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ggactggatc
caccatcgag
gagcgycggo
cagcgaggtg
catcagcgty
caaggaccac
agctcggata
cttgctgect
atcttgtgty
cccagecatee
gtcctgetat

ttgggcteey

gcacgggaag

gaaccgacac
gggcagtgct
gggcttyeat
ccgeggrgec
acaggttgag
taatcaatygc
ccggggagtg
agctacaacg
gcgggcegtoa
gcctgetgeg
gctgccactg
cttgctgagt
tgcacgccat

ttgcagaacc

3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4650

60
120
180
240
300
360
420
480
540
600
660
720
780
840



atgctcatgg
acgcaatgca
gccacccttc
cacattcatt
atggaatgcg
ccatagtgca
cgcgecaget
gatcagctga
tcccgectet
ctgggtggag
cgeegtgttc
cggcgeectg
cgtgcectgce
gggcgaggty
catcatggec
ccaccaggec
ccaggacgac
gaaggeecge
caacatcatg
ggcegaccge
cgagtgggcec
cgccttctac
atcgacacac
acctgtgaat
cgcgcttitg
ttecctegtt
ctcagegetg
tgtattctee
gtgggatggy
gaaggtctcg
gcgottggtt
gtggcaggtg
gaattccttt

tceccggeget
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acgcatgtag cgctgacgte ccttgacgge

gcacaggcaqg
ttgcgggotc
tgcatgecetg
ggaccgecag
ttggactgea
cagcaacctg
ttgceeggct
agaatatcaa
cgcctgticg
cgectgtecyg
aacgagctgce
gcogoogtge
cceggecagy
gacgccatge
aagcaccgca
ctggacgagg
atgcccgacy
gtggagaacg
taccaggaca
gaccgcttecc
cgcctgetgg
tctggacget
atccctgeceg
cgagttgcta
tcatatcget
ctcetgetec
tggtactgca
aacacaaatg
cctetgtege
cttcgtccat
acaatgatcg
cttgcgctat

gcatgcaaca

cagagygcggce
gcgeeecage
gagaagcgag
gctageagea
ttigggtggg
tcccgtgggt
cgcgaagtag
tgatcgagea
gctacgacty
cceaggyeey
aggacgagyc
tggacgtggt
acctgetgtce
gcegectgea
tcgagegege
agcaccaggg
gcgaggacct
gcegetrtctce
tcgeectgge
tggtgctgta
acgagrtctt
ggtcgtgtga
cttttatcaa
gcrgcettgtg
tgcateccaa
tgctcactgce
acctgtaaac
gaggatceey
acctcageygc
tagcgaagcg
gtygagetyga
gacacttcca

ccgatgatgc

ggcagcagag
cagcggtgat
gctggggect
aaggecgeete
gcggecgget
ccececegtgec
gcgeectect
ggacggectc
ggcccageag
cceegtgetg
cgccegectg
gaccgaggec
ctcccacctg
caccectggac
ccgeacecgce
cctggecececc
ggtggtgacc
cggcttcatc
caccecgegac
cggeatcgec
ctgacaattg
tggactgttg
acagcctcag
ctatttgcga
ccgcaactta
ccectegeaca
cagcactgca
cgtctcgaac
ggcatacacc
tccggttcac
tggtcgaaac
gcaaaaggta

ttcgaccccc

gctecteteg
cggcggeagce
gcgetgatcce
ttgggctggt
cccracteeg
grrtetttcg
gatgaaatcg
ttctgetege
cacgcecgget
accarcgger
ttcgtgaaga
tcctggotygg
ggeccgegact
gceceegecey
ccegecacet
atggaggecyg
gccgagetgr
cacggcgacg
gactgcggcc
atcgccgagg
gcccecgact
gcagcagcag
cegecacact
tgtgtttgat
ataccacccc
tctacgetgt
gcertggttt
atgctgatge
égagcgcgca
acaataacca
acacgtgcea
gttcacagcec

gggcgggctyg

cgaagctcct
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ggtgtgggaa
agcggcaggyg
caaacgagtt
gcagccegea
catcgatgtt
tgttgcaaaa
tgtgcacgcc
ceteteteey
ccececogeege
gcteccgacge
cegacctygte
ccaccaccgg
ggctgctgcet
agaaggtgtc
geeecttega
gcctggtgga
tcgececgect
cctgeetgee
gcctgggegt
agctgggegg
cccagegeat
ctcggatagt
tgctgecttg
cttgtgtgta
cagcatcccec
cetgetarcco
gggcteogec
acgggaagta
gaggaacgcet
cctrgacgaat
cgttggcgag
tagggatatc
cgagacggct

tcgggactgc

800

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
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atgggcgetc cgatgoccget ccagggcgag cgetgtttaa atagecagge ccccgattge 2940
aaagacatta tagcgagcta ccaaagccat attcaaacac ctagatcact accacttcta 3000
facaggeeac tcgagottgt gatcgeacte cgetaagggg gogoctctic ctottogrtt 3060
cagtcacaac ccgcaaacac tagtatgget atcaagacga acaggcagoc tgtggagaag 3120
cctcegttca cgatcgggac gotgegeaag gecatccocg cgeactgitt cgagegetceg 3180
gcgettegtg ggogegeeee cgactggtec atgetgticyg ccgtgatcac caccatctic 3240
tccgoogecy agaagcagtyg gaccaacctg gagtggaage ccaagcccaa Cccccceccag 3300
ctyctggacy accacttcgg cccccacgge ctggtgttec gecgeacctt cgecatccge 3360
agctacgagg tgggccccga ccgoetccace agcategigy ccgtgatgaa ccacctgcag 3420
gaggccgooe tgaaccacgc caagtecgtg ggcatectgg gegacggott cggcaccacc 3480
ctyggagatgt ccaagcgcga cctgatctyg gtggtgaage geacccacgt ggccgrggag 3540
cgectaccccy cctggggega caccgtggag gtggagtgct gggtgggogc Ctocggoaac 3600
aacggoogee gocacgactt ccotggtgege gactgcaaga ccggcgagat cotgaccege 3660
tgcacctcce tgagcgtgat gatgaacacc cgcacccgec gectgagceaa gatcccoccgag 3720
gaggtgcgey gegagategg ccccgecttc atcgacaacg tggccgtgaa ggacgaggag 3780
atcaagaagc cccagaagct gaacgactece accgecgact acatccaggg cggoctgacc 3840
cceecgetgga acgacctgga catcaaccag cacgtgaaca acatcaagta cgtggactgg 3900
atcctggaga ccgtgeccga cagcatcttc gagagccacc acatctecte cttcaccatc 3960
gagtaccgec gcgagrgeac catggacage gtgctgeagt ccctgaccac ¢gtgagogyc 4020
ggctectocg aggccggect ggtgtgogag cacctgetge ageiggaggy cggcagcgag 4080
gtgcrgegeg ccaagaccga gtggogeccce aagetgaccg actccttecg cggcatcage 4140
gtgatccccg ccgagiccag cgtgatggac tacaaggacc acgacggoga ctacaaggac 4200
cacgacatcg actacaagga cgacgacgac aagtgatgac tcgaggcagce agcagetcogg 4260
atagtatcga cacactctgg acgctggtcg tgtgatggac tgttgocgec acacttgetg 4320
ccttgacctg tgaatatccc tgccgetttt atcaaacage ctcagtgtgt ttgatcttgt 4380
gtgtacgcgc tittgcgagt tgctagetge trgtgotatt tgcgaatacc acccccagea 4440
tcccectteoe togtttcata tegoettgcat cccaaccgcea acttatctac getgtecetge 4500
tatcccicag cgctgotect getootgoete actgececte geacagoott ggtttggget 4560
ccgectgtat tetcctggta ctgeaacctg taaaccagea ctgcaatget gatgcacggg 4620
aagtagtggg atgggaacac aaatggaaag ctt 4653
<210> 126

<211> 3669

<212> DNA

<213> Artificial Sequence

<220>
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<400> 126
cccgtgatca

tgaaatggtyg
cttctcaaag
gcgcggtcag
gggcgttcac
ggcgtgagag
ttccaatccc
aaataacgtg
ccecgeecaga
gtgtgatccy
cgaggcttga
tgccggacca
tcgacgtaca
aggggcacgt
agctgectgce
tagggcygyc
cccgaagete
aaatagccag
acctagatca
gggcgectct
gccttectgt
acgtecgacc
ggcctgtggt
gacaccgtct
tgggaggacc
tccatggtgg
cagcgctgeg
tacagcctgg
aactccaccc
atgaccgcgy
tcetggaage

cccggectga
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<223> pescription of Artificial Sequence: Synthetic
polynucleotide

cacaggtgcec
agaagtcgta
gtcaagaatc
tggeeecgea
tctcagcage
gatgagcagg
acaacacata
tccttaccty
ccegetecec
cgrggegge
ggttggccag
ggccacteac
gactgcgaca
ggttggtatt
ctggctegcy
tgcgagacygg
cttcggggcet
gceeceegatt
ctaccacttc
teetcttegt
tectgetgge
gccecectggt
acgacgagaa
gggggacgcc
agcccatege
tggactacaa
tggccatcty
acggcggeta
agttccgecga
ccaagtecca
tggagtccgce

tcgaggtece

ttgcgagegt
ctgaaatcaa
agtcgctege
ctggtcacca
ggctgtactg
grggggccaa
cccacagcag
attgggtgty
cgtcacggcy
gcagagcagc
caccaccacc
gatggtrgcga
tgcgtggega
gagagtagec
tacaattcct
cttcoceggeg
gcatggycyc
gcaaagacat
tacacaggcce
ttcagtcaca
cggcttegec
gcacttcacc
ggacgccaag
cttgttctgg
catcgeceeg
caacacctee
gacctacaac
caccttcacc
cccgaaggtc
ggactacaag
gttcgccaac

caccgagcag

gatcacacta
ggatgaacaa
gtcaggaaat
tagcetetec
cctceccagat
gggctcaatc
gtcagaccac
gcaggctccy
gcgtcecggga
atcccageeyg
cgecggecga
gggccccect
gtggtcatca
aaagctttgt
ttcttgeget
ctgcatgcaa
tccgatgecy
tatagcgagc
actcgagett
acccgeaaac
gccaagatca
cccaacaagg
tggcacctgt
ggccacgeea
aagcgcaacg
ggcttcttea
accccggagt
gagtaccaga
ttctggtacy
atcgagatct
gagggcttec

gaccccagca

ttttgggagt
tgaaaatggt

cygcggegtea
tgccacagta
Ttrcttcttc
ctgaacggec
gcattcgeac
tggacaggag
cecgeageyy
atttgacccc
caaggtectce
cctegecgag
gaaggaagca
gccaatcaga
atgacacttc
caccgatgat
ctccaggycg
taccaaagcec
gtgatcgcac
ggcgegecat
gegecteeat
gctggatgaa
acttccagta
cgtccgacga
actcegycge
acgacaccat
ccgaggagea
agaaccccgrt
agcccteecca
actecctecga
tcggctacca

agtcctactg
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cctacagtac
gctgtggtyg
accagcgtgg
gcgatccect
tggaccigeg
ctecattcggt
catgcgeacc
tgcctcgtce
ctccaccgeg
gcgcatgetc
cagggtcacg
gtcgatctgce
ggtgtgcaga
aagtcaacgc
cagcaaaagyg
gctrcgacce
agcgctgttt
atattcaaac
tccgetaagg
gctgctgcag
gacgaacgag
cgaccccaac
caacccgaac
cctgaccaac
cttcteegge
cgacccgcege
gtacatctcc
gctggecgec
gaagtggatc
cgacctgaag
gtacgagtgc
ggtgatgttc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



atctccatca
ttcaacggca
gactactacg
atcgagrggy
tccatgteec
gagctgatca
cggtrcgeca
agcaccggca
aagtccgtgt
ctcegeatgg
gtgaagttcg
ttcaagageg
ctggagetgt
gggaacgcce
aagttccagg
tatcgacaca
gacctgtgaa
acgcgetttt
cttecectegt
cctcageget
ctgtattctc
agtgggatgg
gtgaatcttg
actgtctgca
ggtacattga
ctcgeccgty
cctgatgttg
cgcgacgect
agctcgeatc
aaaagcatg

<210>
<211>

<212>
<213>

127
39
PRT

<400> 127
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ggctccttca accagtactt cgtcggcage

accceggege
cccacttega
ccctgcagac
cctccaactg
tcgtgogeaa
acctgaagge
ccaacaccac
ccctggagtt
tcgeggacct
gcttcgaggt
tgaaggagaa
agaacgacct
actrcaacga
tgggcteegt
tgcgegaggt
ctectggacge
tatccctgec
gcgagttgct
ttcatatcge
gctectgetce
ctggtactge
gaacacaaat
gcctecaaga
agtgggaatg
caggtgggca
cctgecgtea
ttacatgctg

€ggggctyag
tcagacggtc

cceggeegye
ggcettegac
cttcttcaac
ggagtactcc
gttcteccte
cgagccgatc
gttgacgaag
cgagetggty
ctecetetgg
gtccgegtee
cccctacttc
gtcctactac
cggcgacgtc
gaacatgacg
caagtgatta
tggtcgtgtyg
gcttttatca
agctgettgt
ttgcatccca
ctgctcactg
aacctgtaaa
ggaaagettyg
tatggccaat
tggagcacaa
gcgecgeatc
aagagcggea
gactagactt
tgcgagggag
aaccgttegt

Prototheca moriformis

aaccagtccc gegtggtgga cttcggeaag

accgacccga
gcettegtye
aacaccgagt
ctgaacatca
gccaacaget
tacgcegtea
ttcaagggec
tccttettec
accaaccgca
aaggtgtacg
gtgtccacca
acgggggtgg
attaactcga
atggactgtt
aacagcctca
gctatttgeg
accgcaactt
ccectegeac
ccageactge
agcteggtac
cctcacatcc
ggttgcttgt
catcgtgect
gagaaatcgg
tcttggegig
ccgtgeggee

attatacatt

cctacgogay
ccaccaaccc
accaggecaa
gcaacgcegg
acaacgtcga
acaccaccca
tggaggaccc
tggaccgcgyg
tgagcgtgaa
gcrtgctgga
acacctactt
acaacctgtt
ggcagcagcea
gcegecacac
grgtgrttga
aataccaccc
atctacgetyg
agccttggtt
aatgctgatg
ccgtacccat
agcttggeaa
agcgatcgac
gacgcgagceg
gaaccgaaaa
dgtctgctcc
acgcatttga

caacatatgg

cgeectggoc
ctggcgetcc
cccggagacy
ccectggage
ccrgtecaac
gacgatctcc
cgaggagtac
gaacagcaag
caaccagecc
ccagaacatc
catgaccacc
ctacatcgac
gctcggatag
ttgctgectt
tcttgtgtgt
ccagcatecce
tcctgetatce
tgggctecge
cacgggaagt
cagcatcegg
aatcgactag
agactggtgg
ccgecggtty
cgtcacattg
tcgecaggtyg
caagacccaa

tacatacgca

Met Thr Phe Gly val Ala Leu Pro Ala Met Gly Arg Gly val Ser Leu
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1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3669
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10 15

Pro Arg Pro Arg val Ala val Arg Ala Gin Ser Ala ser GlIn val Leu
20 25 30

Glu Ser géy Arg Ala Gln Leu

<210> 128

<211> 40

<212> PRT

<213> Prototheca moriformis

<400> 128
vMet Ala Ile Lys Ehr Asn Arg GIn Pro vg1 Glu Lys Pro Pro Phe Thr
1 1 15

Ile Gly Thr Leu Arg Lys Ala Ile SEO Ala His Cys Phe Géu Arg Ser
20 3

Ala Leu Arg Gly Arg Ala GlIn Leu
35 40

<210> 129

<211> 36

<212> PRT

<213> Prototheca moriformis

<400> 129
ﬁet Ala ser Ala ﬁia Phe Thr Met Ser Ala Cys Pro Ala Met Thr Gly
10 15

Arg Ala Pro Gly Ala Arg Arg Ser Gly Arg Pro val Ala Thr Arg Leu
20 25 30
Arg Gly Arg Ala
35

<210> 130

<211> 40

<212> PRT

<213> Chlorella protothecoides

<400> 130
%et Ala thr aAla ?er Thr Phe Ser Ala Phe Asn Ala Arg Cys %%y Asp
10

Leu Arg Arg Ser Ala Gly Ser Gly §§o Arg Arg Pro Ala Arg Pro Leu
20 30

Pro val Arg Gly Arg Ala Gin Leu
35 40

<210> 131
<211> 87
<212> PRT
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<213> Cuphea hookeriana

<400> 131
Met val Ala Ala Ala Ala Ser Ser Ala Phe phe pPro val Pro Ala Pro
1 5 10

Gly Ala Ser Pro Lys Pro Gly Lys g?e Gly Asn Trp Pro Ser Ser Leu
20 30

Ser Pro Ser Phe Lys Pro Lys Ser Ile Pro Asn Gly Gly Phe Gln val
35 40 45

Lys Ala Asn Asp Ser Ala His Pro Lys Ala Asn g%y ser Ala val ser
50 55

Leu Lys Ser Gly Ser bteu Asn Thr Gln Glu Asp Thr Ser Ser Ser Pro
65 70 75 80

Pro Pro Arg Thr Phe Leu His

85
<210> 132
<211> 60
<212> PRT
<213> umbellularia californica
<400> 132
Met Ala Thr Thr Ser Leu Ala Ser Ala Phe Cys Ser Met Lys Ala val
1 5 10 15

Met Leu Ala Arg Asp Gly Arg Gly Met Lys Pro Arg Ser Ser Asp Leu
20 25 30

GIn Leu Arg Ala Gly Asn Ala Pro Thr Ser Leu Lys Met Ile Asn Gly
35 40 45

Thr Lys Phe Ser Tyr Thr Glu Ser Leu Lys Arg Leu
50 55 60

<210> 133
<211> 60
<212> PRT
<213> Cinnamomum camphora

<400> 133
Met AlTa Thr Thr ser Leu Ala Ser Ala Pge Cys Ser Met Lys Qéa val
1 5 1

Met Leu Ala Arg Asp Gly Arg Gly Met Lys Pro Arg Ser Ser Asp Leu
20 25 30

GIn Leu Arg Ala Gly Asn Ala GIn Thr Ser Leu Lys Mgt Iie Asn Gly
35 40 4

Thr Lys Phe Ser Tyr Thr Glu Ser Leu Lys Lys Leu
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50

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

<400> 134
atggcaccga

134
1104
DNA

gcgegeteca
ccgctgecca
gccgtecgte
gaggacaagc
cagcggetga
gtggccatgt
ggtctcatct
gacctgatgce
tgggtgctgce
atgatcaaca
gccttettey
ctgcccaaca
gacatggaca
gtgccegage
gagtgccacyg
ctcacgcaca
gagaccgagc
aagccgececea
<210>
<211>

<212>
<213>

135
1104
DNA

<400> 135

atggcaccga
acgcgetecg
cecgetgecca
gcegtoegtc
gaggacaagc
cageggetga

gtggccatgt
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55

ccagectget
gcgegtgege
tgcagcgeeg
cggaacccege
gcatcttect
cgatcacggce
ggggeeggag
ttgtgatgac
aggtggagac
gcgacaagct
tcegeacgeg
cgcgcgagec
tcgegacgcece
tgaacgggca
acgtcttcag
cgggcgacgt
acagcgcegg
tcgicegege

aggcgageca

ccagectget
gcgegtgege
tgcagecgecy
cggaacccgce
gcatcttect

cgatcacggc

ggggtcggag

Prototheca moriformis

tgccagtact
ttttccggty
ctgcticcga
ccaagagtttr
ggaggagcac
ggtggccaac
ctcggagggt
gcgcatgeag
ctggttccag
gaccggcgag
ccggcegtge
gcegegectg
ggcgecgerg
cgtgaacaac
cgactaccac
catctecrcec
ccgcaacccec
gcgaaccaca

ctga

prototheca moriftormis

tgcccgtact
ttttcegyty
ctgcttccga
ccaagagttt
ggaggagcac
ggtggccaac

ctcggagggt

ggcgrctett
gatcatgcgg
acagtggcgg
tgggagcagce
cgcattcggy
atcctgeagg
ttcgegacgg
atccaaatgt
acggcgggea
gcgetgggcy
cgcatgeecy
gcgetgeege
cgcgggeacc
gtggectacc
ctctaccaga
caggccgage
tcetgetteg

tggtecggecc

ggcgtctett
gatcatgcgg
acagtggctg
tgggageage
cgcattcgtg
atcctgcagg

ttcgcgacyg

ccgcttotet
teegtggege
tcagggccgce
ttgagccctg
gcaacgaggt
aggcggcggg
acccggaget
accgetacece
agctaggege
cggccacctc
agctcgtccyg
ccacggtcac
gccaggtege
tggcctggtg
tggagatcga
agatcccgec
tcecatageat

ccatcgacgc

ccgettctet
tccgtggege
tcagggeege
ttgagecety
gcaacgaggt
aggcggcggg

acccggagct
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gtggtcctet
accgcagegg
acccgeggta
caagatggcg
gggceceteg
caaccacgcg
gcaggaggcg
gcgetggygc
gcagcgcgag
cagctgggtc
cgtcaagtcyg
gcgegeeaag
gcgecgeacc
cctggaggec
cttcaaggcec
ccaggaggeg
tctgegegec

gcccgecgec

gtgctectet
accgeageag
acccgcagta
caagatggcyg
gggccccteg

caaccacgceg

gcaggagygcyg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1104

60
120
180
240
300
360
420



ggccteatcet

gacctgatge

tgggtgctgc

atgatcaaca

gcettctteg

ctgcocaaca

gacatggaca

gtgcecgage

gagtgccacg

ctcacgcaca

gagaccgagc

aagccgeeca

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

<400>
Met Ala Pro Thr Ser Leu Leu
5

1

Leu

Ala

Phe

Glu

65

Glu

val

Gin

Glu

val

Trp

val

Arg

50

Pro

AsSp

Gly

Glu

Gly

Met

136
367
PRT
Prototheca moriformis

136

ser

Arg

35

Thr

Ala

LyS

Pro

Ala

115

Phe

Thr

ttgtgatgac
aggtggagac
gcgacaagcet
tcegeacgeg
cgcgcgagec
tcgegacgec
tgaacggeca
acgtcrtcag
cgggcgacgt
acggcgeegg
tegtcecgoge

aggcgageca

ser

20

Gly

val

Glin

Arg

ser

100

Ala

Ala

Arg

Ala

Ala

Ala

Glu

Ile

85

Gln

Gly

Thr

Met
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Arg

Pro

val

Phe

70

Phe

ATQ

Asn

Asp

Gln

ctga

Ser
Gln
Arg
55

Trp
Leu
Leu
His
Pro

135

Ile

gaccggcgag
ccggecgtyce
gcegegectg
ggcgeegetg
cgtgaacaac
cgactaccac
catctcctec
ccgcaacccec

gcgaaccaca

Ala

Ser

Arg

40

Ala

Glu

Glu

Thr

Ala

120

Glu

Gin

gcgergagcg
cgcatgcccg
gcgetgecge
cgegggeace
gttgcctacc
ctctaccaga
caggecgage
tcctgetteg

tggteggecce

ser

Ala

25

Pro

Ala

Gln

Glu

Ile

105

val

Leu

Met

Thr Gly val
10

Cys Ala phe

Leu Pro Met

Pro Ala val
60

Leu Glu Pro
75

His Arg Ile
90

Thr Ala val

Ala Met Trp

Gin Glu Ala
140

Tyr Arg Tyr
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Ser

Pro

Gln

45

Ala

Cys

Arg

Ala

Pro

cggccacctc
agctegtecy
ccgeggrcac
gccaggtcge
tggcetgotg
tggagatcga
agatcccgec
tccatagecat

ccatcgacgc

Ser

val

30

Arg

val

Lys

Gly

Ash

110

Arg

Leu

Arg

cagctgggtc
cgtcaagtcg
gcgtgecaag
gcgccgeace
cctggaggec
cttcaaggcec
ccaggaggcy
tctgegegee

goccgoecgoec

Ala

15

Asp

Arg

Arg

Met

Ash

95

Ile

Ser

Ile

Trp

gcgecatgcag atccaaatgt accgetaccc gogetgggge

ctggttccag acggcgggca agceraggege gcagcgegag

Ser

His

Cys

Pro

Ala

80

Glu

Leu

Ser

rhe

Gly

480
540
600
660
720
780
840
300
960
1020
1080
1104



145

ASp Leu Met

Ala GaIn Arg

Gly Ala Ala

195

Pro Cys Arg
210

Arg Glu Pro

225

Leu Pro Ashn

Ala Arg Arg

Tyr Leu Ala

275

Tyr His Leu
290

Gly Asp val

Leu Thr His

Ile Leu Arg

Ala Pro Ile

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

<400>

355

137
367
PRT

Gln

Glu

180

Thr

Met

Pro

Ile

Thr

260

Trp

Tyr

Ile

Asn

Ala

340

ASp

val

165

Trp

ser

Pro

Arg

Ala

245

Asp

Cys

Gln

ser

Gly

Glu

Ala

150

Glu Thr Trp Phe

val

Ser

Glu

leu

230

Thr

Met

teu

Met

Ser

310

Ala

Thr

Pro

Leu

Trp

Leu

215

Ala

Pro

Asp

Glu

Glu

295

GlIn

Gly

Glu

Prototheca moriformis

137

Met Ala Pro Thr Ser Leu Leu

1

5

teu Cys Ser Ser Thr Arg Ser
20

Arg

val

200

val

Leu

Ala

Met

Ala

280

Ile

ala

Arg

Leu

Ala
360

Ala

Arg

Pro

Pro

Asn

265

val

ASp

Glu

AsSnh

val

345

Lys

Arg

Ala
25

Gin

170

Lys

Ile

val

Pro

Leuy

250

Gly

Pro

Phe

Gin

Pro

330

Arg

Pro

Thr
10
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155

160

Thr Ala Gly Lys Leu Gly
175

Leu

AsSn

Lys

Thr

235

Arg

His

Glu

LyS

Ile

315

Ser

Ala

Pro

Gly

Thr

Ile

ser

220

val

Gly

va'l

His

Ala

300

Pro

Cys

Arg

Lys

vali

Cys Ala phe
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Gly

Arg

205

Ala

The

His

Asn

val

285

Glu

Pro

Phe

Thr

Ala
365

ser

Pro

Glu

190

Thr

Phe

Arg

Arg

Asn

270

Phe

Cys

Gin

val

Thr

350

Ser

Ser

val
30

Ala

Arg

Phe

Ala

Ser

His

Glu

His

335

Trp

His

Ala
15

Asp

Leu

Arg

Lys

val

ASp

Ala

Ala

320

Ser

Ser

ser

His



Ala

Phe

Glu

65
G?u
val
GIn
Glu
val
145
Asp
Ala
Gly
Pro
Arg
Leu
Ala

Tyr

Tyr

val

Arg

50

Pro

AsSp

Gly

Glu

L.eu

Gin

Ala

Cys

210

Glu

Pro

Arg

Leu

His
290

Arg
35

Thr
Ala
Lys
Pro
Ala
115
Phe
Thr
Met
Arg
Ala
195
Arg
Pro
ASDH
Arg
Ala

275

Leu

Gly
val

GIn

Arg

Ser

100

Ala

Ala

Arg

Gln

Glu

180

Thr

Met

Pro

Ile

Thr

260

Trp

Tyr

Ala

Ala

Glu

Ile

85

GIn

Gly

Thr

Met

val

165

Trp

Ser

Pro

Arg

Ala

245

ASp

Cys

Gin

026172-005010pPC ~ Seguence

Pro Gin Arg Pro Leu Pro Met
40

val
Phe
70

Phe
Arg
Asn
Asp
Gin
150
Glu
val
ser
Glu
Leu
230
Thr
Met

Leu

Met

Arg
55

Trp
Leu
Leu
His
Pro
135
Ile
Thr
Leu
Trp
Leu
215
Ala
Pro
Asp

Glu

Glu
295

Ala

Glu

Glu

Thr

Ala

120

Glu

Gin

Trp

Arg

val

200

val

Leu

Ala

Met

Ala

280

Ile

Ala

Gin

Glu

Ile

105

val

Leu

Met

Phe

Arg

Pro

Pro

Asn

265

val

Asp

Pro

Leu

His

90

Thr

Ala

Gln

Tyr

Gln

170

Lys

Ile

val

Pro

Leu

250

Gly

Pro

Phe

Ala

Glu

75

Arg

Ala

Met

Glu

Leu

AsSn

Lys

Ala

235

Arg

His

Glu

LYS

val

60

Pro

Ile

val

Trp

Ala

140

Tyr

Ala

Thr

Ile

Ser

220

val

Gly

val

His

Ala
360
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Gln Arg Arg Cys
45

Ala

Cys

Arg

Ala

Gly

Gly

Pro

Gly

Gly

Thr

His

Asn

val

285

Glu

val

Lys

Gly

Asn

110

Arg

L.eu

Arg

Lys

Glu

190

Thr

Phe

Arg

Arg

Asn

270

Phe

Cys

Arg

‘Met

Asn

95

Ile

Ser

Ile

Trp

t.eu

175

Ala

Arg

rhe

Ala

Gln

255

val

ser

His

Pro

Ala

80

Glu

L.eu

ser

Phe

Gly

160

Gly

Leu

Arg

Ala

Lys

va'l

ASD

Ala
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Gly Asp val Ile Ser Ser Gin Ala Glu Gln ITe Pro Pro GIn Glu Ala

305

310

Leu Thr His Asn Gly Ala

325

ITe Leu Arg Ala Glu Thr

340

Ala Pro Ite Asp Ala pPro
355

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

138
328
PRT
Cuphea hookeriana

<400> 138

1

val

Asp

Leu

Asp

65

ser

Arg

Met

Ile

Pro

Lys

Met

val

50

Arg

Leu

Thr

Gln

AsSn

130

Leu

Ala

Tyr

Ser

Leu

35

Phe

Thr

Asn

Leu

Ile

115

Thr

Tyr

Glu

Lys

20

val

Arg

Ala

His

Glu

100

Lys

Arg

ser

ala

val

Arg

Asp

GIn

Ser

cys

Met

val

phe

ASp

Met

165

His

Gln Leu Pro Asp Trp Ser
5

Pro

ser

Ser

Ile
70

Lys

cys
Asn
Ser
Cys
150

Met

Gin

Gly

Glu

Ala

Arg

ASp

Phe

Phe

55

Glu

Ser

Lys

Arg

Arg

Asn

Asn

Glu

Arg
Leu

Ala
360

Leu
Met
Gly
40

ser
Thr
Thr
Arg
Tyr
120
Leu
Thr

GIn

Ile

Asn
val

345

Lys

lLeu

His

25

Leu

Ile

Leu

Gly

Gly

Gly

Lys

val

Pro
330

Arg

Pro

Thr

10

Asp

Glu

Arg

Met

Ile

90

l-eu

Ala

Lys

Glu

Thr
170

315

Ser

Ala

Pro

Ala

Arg

Ser

Ser

Ash

75

Leu

Ile

Trp

Tle

Ile

155

Arg

Cys

Arg

Lys

Ile

Lys

Thr

Tyr

60

His

Leu

Trp

Gly

Gly

Leu

Arg

Pro Leu Phe
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Phe

Thr

Ala
365

Thr

Ser

val

45

Glu

Leu

ASp

val

val

L.eu

val

val
Thr

350

ser

Thr

Lys

GIn

Ile

Gln

Gly

val

110

Thr

Gly

Arg

Ser

Asp

His
335

.Trp

320

Ser

Ser

His

val

15

Arg

Asp

Gly

Glu

Phe

95

Ile

val

Arg

Ala

phe

Pro

Gly

Thr

Thr

80

Gly

Lys

Asp
Thr
160

l.eu

Pro



val

.Gly

val

225

Ser

Leuy

Thr

Leu

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

<400>

Ile

Asp

210

Asn

Met

Glu

Ala

Leu

290

Arg

Ser

Glu
195
Ser
Gln
Pro
Tyr
Met
275
Arg

Pro

ASn

139
322
PRT
umbellularia californica

139

180

ASD

Ile

His

Thr

Arg

ASp

Leu

Lys

Gly

Ser
Glin
val
Glu
245
Arg
Pro
Glu

Asn

Asn
325
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185 190

Asp
Lys
ser
230
val
Glu
Ser
Asp
Ala

310

Ser

Leu

Leu

Cys

LysS

Gly

Gly

val

Lys val His Lys Phe

200

Leu

val

Giu

Gly

val

280

Thr

Ala

Ser

Pro Asp Trp Ser Met Leu Phe Ala
1 5

Ala

Pro

Arg

Ser

65

Ala

Glu

Gn

?hr

50

Tle

LYS

Lys

Leu

35

Phe

teu

ser

GlIn

20

Leu

Ala

Ala

val

Trp

Asp

Ile

val

Gly
85

Thr

Asp

Arg

Met

70

Ile

Asn

His

Ser

55

Asn

Leu

Leu

Phe

40

Tyr

His

Gly

Thr

Lys

Thr

Ala

Asn

val

Glu

25

Gly

Glu

Met

ASp

Pro

TYT1T

Gin

250

Asp

val

Ile

Gly

Ile
10

Trp
Leu

val

Glin

Gly

Ile

235

GTu

Ser

Arg

val

Ala
315

Thr

Lys

His

Gly

Glu
75

Trp

220

Gly

Leu

val

ser

Asn
300

Thr

Pro

Gly

Pro
60

Gly pPhe Gly
90
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L.ys val Lys Thr

205
Asn
Trp
Cys
Leu
Gln
285

Gly

Ser

Ile
Lys
Leu
45

ASp

Thr

Thr

Asp

Ser

Glu

270

Tyr

Ala

Thr

Phe

Pro

30

val

Arg

Leu

Thr

Leu

Leu

Leu

255

Ser

Gin

Thr

Gly

Ser

15

Lys

phe

ser

Asn

Leu
95

Asp

Glu

240

Ala

val

Glu

Lys

ala

Leu

Arg

Thr

His

80

Giu



Met

val

Ile

Arg

Asp

Ile

His

225

ASp

Arg

ser

Leu

Arg

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

<400>

Ser

Glu

Gly

Cys

Met

Gly

Glu

Gin

210

val

Ser

Arg

Gly

Glu

290

Leu

val

Lys

Asn

Glu

Ile

195

Gly

Asn

Ile

Glu

Gly

Gly

Thr

140
345
PRT
Cinnamomum camphora

140

Arg

TYr

Ser

Thr

Thr

Ile

180

Lys

Gly

Asn

Phe

Cys

260

Ser

Gly

ASp

ASD

Pro

Gly

Gly

Lys

lL.eu

Leu

Glu

245

Thr

Ser

Sar

ser
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Leu Met Trp

Thr

Asn

Glu

150

Thr

Pro

Leu

Thr

Arg

Glu

Glu

Phe
310

Trp

Asn

135

Ile

Arg

Ala

Gin

Pro

215

Tyr

His

AsSp

Ala

val

295

ATrg

Leu

Arg

Phe

Lys

200

Arg

val

His

Ser

Gly

Leu

Gly

105

Asp Thr

Met Arg

Thr Arg

Leu 5er

170

Ile Asp
i85

Leu Asn

Trp Asn

Ala Trp

Ile Ser

250

val Leu
265
Leu val

Arg Ala

ITe Ser

val

Arg

Cys

155

Thr

AsSn

ASD

Asp

val

235

Ser

Arg

Cys

Arg

val
315

Glu

Asp

140

Thr

Ile

val

Ser

Leu

220

Phe

Phe

sSer

ASp

Thr

300

Ile

val

125

rhe

Ser

Pro

Ala

Thr

205

AsSp

Glu

The

Leu

His

285

Glu

Pro

Glu

Leu

Leu

AsSp

val

190

Ala

val

Thr

Leu

Thr

270

Leu

Trp

Ala

Cys
val
Ser
Glu
175
Lys
ASD
Asn
val
Glu
255
Thr
Leu
Arg

Glu

val val Arg Arg Thr His val Ala
110

Trp

Arg

val

160

val

Asp

Tyr

Glin

Pro

240

TYr

val

“Gln

Pro

Pro
320

Pro Asp Trp Ser Met Leu Phe Ala val Ile Thr Thr Ile Phe Ser Ala
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Ala

Pro

Arg

Ser

65

Ala

Met

val

val

Arg

Glu

Ile

His

225

ASp

Arg

Ser

Glu
Gin
Thr
50

Ile
LyS

Ser

Glu

Met
Gly
Glu
Glin
210
val
ser

Arg

Gly

LYS

Leu

35

Phe

val

Ser

Lys

Lys

Asn

Glu

Ile

185

Gly

Asn

Ile

Glu

Gly

Gln

20

Leu

Ala

Ala

val

Ser

Thr

Thr

Ile

180

Lys

Gly

Asn

Phe

Cys

260

Ser

Trp

ASp

Ile

val

Gly

85

Asp

Pro

Gly

Gly

Lys

Leu

Ile

Glu

245

Thr

Ser
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10

15

Thr Asn Leu Glu Trp Lys Pro Lys Pro Asn Pro
30

Asp

Arg

Met

70

Ile

Leu

Ala

Asn

Glu

150

Thr

Pro

Pro

Thr

Lys

Ser

Met

Glu

His

Ser

55

AsSn

Leu

Ile

Trp

Asn

135

Ile

Arg

Ala

GIn

Pro

215

Tyr

His

AsSp

Ala

Phe
40
Tyr
His
Gly
Trp
Gly
1
Gly
Leu
Arg
Phe
Lys
Arg
val
His
ser

Gly

25

Gly

Glu

L.eu

Asp

va'l

105

ASD

Arg

Thr

Leu

Ite

185

Leu

Trp

Asp

Ile

val

265

Leu

Pro

val

Gln

Gly

90

val

Thr

Arg

Arg

ser

170

Asp

Asn

Asn

TFD

Ser

250

Leu

His

Gly

Gly

Pro

. 60

Glu

75

rhe

Lys

val

His

cys

155

LyS

AsSn

Asp

Asp

Ile

235

Ser

Gln

aAla

Gly

Arg

Glu

ASp

140

Thr

Tie

val

Ser

Leu

220

Leu

Phe

Ser

val Cys Glu
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Leu

45

Asp

Ala

Thr

Thr

val

125

pPhe

ser

Pro

Ala

Thr

205

Asp

Glu

Thr

Leu

His

val

Arg

Leu

Thr

His

110

Giu

Leu

Leu

Glu

val

190

Ala

Thr

Ile

Thr

270

Leu

Phe

Ser

Asn

l.eu

95

val

Cys

val

ser

Glu

175

LYS

Asp

Asn

val

Leu

Arg

Thr

His

80

Glu

Ala

Trp

Arg

val

160

val

ASp

Tyr

Gln

Prro

240

Tyr

val

Gin
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275 280 285

Leu Glu Gly Gly Ser Glu val Leu Arg Ala Lys Thr Glu Trp Arg Pro
290 295 300

305

Lys Leu Thr Asp Ser Phe Arg Gly Ile Ser val Ile Pro Ala Glu ser
. 3 '

310 320

Ser val Met Asp Tyr Lys Asp His Asp Gly Asp Tyr Lys Asp His Asp
325 330 335

Ile Asp Tyr Lys Asp Asp Asp ASp LyS
340 4

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

<220>
<223>

<400>

345

141

4

PRT

Artificial Seguence

pescription of Artificial sequence: synthetic
peptide

141

Lys Asp Glu Leu
1

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

<220>
<223>
<400
1
<210>
<211>
<212>
<213>
<220>
<223>

<400>

142

6

PRT
Unknown

Description of unknown: HWigher plant fatty acyl-ACp
thicesterase sequence

142

Leu Asp Met Asn Gln His
5

143

6

PRT
Unknown

Description of uUnknown: Algal fatty acyl-ACP thicesterase
sequence

143

Met Asp Met Asn Gly His
1 5
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