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SEQUENCE LISTING
<110> Sementis Pty Ltd
<120> IMMUNE MODULATION
<130> 902409
<160> 12

<170> PatentIn version 3.5

<210> 1
<211> 228
<212> DNA

<213> Artificial Sequence

<220>
<223> Modified Ubiquitin C monomer

<400> 1

atgcagatct ttgtgaaaac actcacggga aaaactataa ctcttgaggt ggagccctct 60
gacacaatcg aaaatgtgaa agccaagatc caagataagg aaggcatccc tccagaccag i20
caacggctca tctttgcggg caaacaactg gaggatgggc gcactctcag tgattacaat 180
attcaaaagg aatctacact gcacctggtt cttaggctgc ggggagcce 228
<210> 2

<211> 76

<212> PRT

<213> Artificial Sequence

<220>
<223> Modified ubiquitin C monomer

<400> 2
Met Gln Ile Phe Val Lys Thr Leu Thr Gly Lys Thr Ile Thr Leu Glu

1 5 10 15

Val Glu Pro Ser Asp Thr Ile Glu Asn Val Lys Ala Lys Ile Gln Asp
20 25 30

Lys Glu Gly Ile Pro Pro Asp Gln Gln Arg Leu Ile Phe Ala Gly Lys
35 40 45

Gln Leu Glu Asp Gly Arg Thr Leu Ser Asp Tyr Asn Ile Gln Lys Glu
50 55 60

Ser Thr Leu His Leu Val Leu Arg Leu Arg Gly Ala
65 70 75

<210> 3



<211>
<212>
<213>

1875
DNA

<220>
<223>

<400> 3
cgaggcagag

gccacacatg
tgccteccagt
tgtacgaaac
accaatcaaa
gacgatagac
gagcgagaac
cagcagcccc
ggcagtcacg
tttagcactc
cgctcacggce
aacactttgg
caagccacag
cacgcactga
aatctcaggg
tttecececgegt
gaagcggcect
ggcggggaac
gagggcgtga
tccgtttcca
gagggcgagce
aagaatccgc
gcactgatgt
accggcaatc
gaagaggaag
gcgaggctga

gcctctageg

Modified Ara hl

tcagcectcet
ccaagtccag
catgtcagca
tggaatacga
gatcaccacc
gacagcctcg
gggaagagga
ggaaaatacg
tcagggaaga

ggtacgggaa

agttccagaa
ttctgccaaa
tgacagtagc
ggatccctte
ttgctaagat
cctcacggga
ttaacgccga
aggaggagag
tcgtcaaggt
agaaaggctc
cggatctgtc
agttgcaaga
tgcctcactt
tggagttggt
atgaggacga
aagagggaga

agctccattt

Artificial Sequence

gatgctgctg
cccataccag
ggaacccgat
ccccagatgce
tggcgagcga
ccgggaagag
ctggcgccaa
ccecggagggce
aaccagccgg
ccaaaacgga
ccttcaaaac
acatgctgat
caatgggaac
tggctttatce
ctctatgcca
ccagtctagt
gtttaacgag
aggccaacgg
atctaaggag
cgaggaggaa
aaataacttt
tctggacatg
taactccaaa
ggctgtccga
ggaggaggag
cgtgtttatc

gctggggttc
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ttggggatct
aaaaagaccg
gacctcaagc
gtgtacgatc
accaggggac
ggtgggcgcet
cceecgggagyg
agagagggtg
aacaacccct
cgcattcgeg
catcggattg
gcagacaaca
aatcgcaaat
tcctatatac
gtcaacactc
tatcttcaag
atcaggcggg
cggtggtcta
catgtcgagg
ggggacatta
ggaaaactct
atgctcacgt
gccatggtga
aaggaacaac
ggatcaaacc
atgccggcag

gggatcaatg

tggttecttge
agaacccatg
aaaaggcgtg
cacgaggcca
gacagccagg
ggggtccage
actggcgcag
aacaggaatg
tctatttccce
tacttcagag
ttcagatcga
tactggtgat
cattcaatct
tgaatcggca
cgggtcagtt
gattcagcag
tgcttctcga
ccaggtccag
aactgaccaa
cgaatccgat
tcgaagtcaa
gtgtcgagat
tagtcgtagt
agcaaagagg
gggaggtacg
cacatcctgt

cggagaacaa

PCT/AU2014/000286

atccgtttca
tgctcagegg
tgaaagcaga
tactggcacc
ggattacgat
cggtcccaga
accttcacac
gggaacccct
ctcececggagg
atttgatcaa
ggccaaacca
acagcagggt
cgatgaggga
cgacaatcaa
cgaggatttc
aaacaccttg
ggagaacgct
tgagaacaat
acatgcaaag
caaccttcegg
gcccgacaaa
taaggaagga
aaacaaagga
gcggagggaa
ccgatacaca
cgctatcaac

tcatecgeatt

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
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ttcctggcag gcgacaagga caacgttatt gaccaaattg agaagcaagc caaggacctg 1680
gccttcectg gatcaggtga acaggtcgag aagctcatca aaaaccagaa ggaatcccac 1740
tttgtatctg ccagaccaca gtcacagtcc cagagcccct ctagtcccga gaaggagagc 1800
cccgaaaagg aagatcaaga ggaggagaac cagggtggaa agggcccact gctttccatt 1860
ctcaaagcct tcaat 1875

<210> 4
<211> 625
<212> PRT

<213> Artificial Sequence

<220>
<223> Modified Ara hl

<400> 4
Arg Gly Arg Val Ser Pro Leu Met Leu Leu Leu Gly Ile Leu Val Leu

1 5 10 15

Ala Ser Val Ser Ala Thr His Ala Lys Ser Ser Pro Tyr Gln Lys Lys
20 25 30

Thr Glu Asn Pro Cys Ala Gln Arg Cys Leu Gln Ser Cys Gln Gln Glu
35 40 45

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

Glu Tyr Asp Pro Arg Cys Val Tyr Asp Pro Arg Gly His Thr Gly Thr
65 70 75 80

Thr Asn Gln Arg Ser Pro Pro Gly Glu Arg Thr Arg Gly Arg Gln Pro
85 90 95

Gly Asp Tyr Asp Asp Asp Arg Arg Gln Pro Arg Arg Glu Glu Gly Gly
100 105 110

Arg Trp Gly Pro Ala Gly Pro Arg Glu Arg Glu Arg Glu Glu Asp Trp
115 120 125

Arg Gln Pro Arg Glu Asp Trp Arg Arg Pro Ser His Gln Gln Pro Arg
130 135 140

Lys Ile Arg Pro Glu Gly Arg Glu Gly Glu Gln Glu Trp Gly Thr Pro
145 150 155 160
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Gly Ser His Val Arg Glu Glu Thr Ser Arg Asn Asn Pro Phe Tyr Phe
165 170 175

Pro Ser Arg Arg Phe Ser Thr Arg Tyr Gly Asn Gln Asn Gly Arg Ile
180 185 190

Arg Val Leu Gln Arg Phe Asp Gln Arg Ser Arg Gln Phe Gln Asn Leu
195 200 205

Gln Asn His Arg Ile Val Gln Ile Glu Ala Lys Pro Asn Thr Leu Val
210 215 220

Leu Pro Lys His Ala Asp Ala Asp Asn Ile Leu Val Ile Gln Gln Gly
225 230 235 240

Gln Ala Thr Val Thr Val Ala Asn Gly Asn Asn Arg Lys Ser Phe Asn
245 250 255

Leu Asp Glu Gly His Ala Leu Arg Ile Pro Ser Gly Phe Ile Ser Tyr
260 265 270

Ile Leu Asn Arg His Asp Asn Gln Asn Leu Arg Val Ala Lys Ile Ser
275 280 285

Met Pro Val Asn Thr Pro Gly Gln Phe Glu Asp Phe Phe Pro Ala Ser
290 295 300

Ser Arg Asp Gln Ser Ser Tyr Leu Gln Gly Phe Ser Arg Asn Thr Leu
305 310 315 320

Glu Ala Ala Phe Asn Ala Glu Phe Asn Glu Ile Arg Arg Val Leu Leu
325 330 335

Glu Glu Asn Ala Gly Gly Glu Gln Glu Glu Arg Gly Gln Arg Arg Trp
340 345 350

Ser Thr Arg Ser Ser Glu Asn Asn Glu Gly Val Ile Val Lys Val Ser
355 360 365

Lys Glu His Val Glu Glu Leu Thr Lys His Ala Lys Ser Val Ser Lys
370 375 380

Lys Gly Ser Glu Glu Glu Gly Asp Ile Thr Asn Pro Ile Asn Leu Arg
385 390 385 400
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Glu Gly Glu Pro Asp Leu Ser Asn Asn Phe Gly Lys Leu Phe Glu Val
405 410 415

Lys Pro Asp Lys Lys Asn Pro Gln Leu Gln Asp Leu Asp Met Met Leu
420 425 430

Thr Cys Val Glu Ile Lys Glu Gly Ala Leu Met Leu Pro His Phe Asn
435 440 445

Ser Lys Ala Met Val Ile Val Val Val Asn Lys Gly Thr Gly Asn Leu
450 455 460

Glu Leu Val Ala Val Arg Lys Glu Gln Gln Gln Arg Gly Arg Arg Glu
465 470 475 480

Glu Glu Glu Asp Glu Asp Glu Glu Glu Glu Gly Ser Asn Arg Glu Val
485 490 495

Arg Arg Tyr Thr Ala Arg Leu Lys Glu Gly Asp Val Phe Ile Met Pro
500 505 510

Ala Ala His Pro Val Ala Ile Asn Ala Ser Ser Glu Leu His Leu Leu
515 520 525

Gly Phe Gly Ile Asn Ala Glu Asn Asn His Arg Ile Phe Leu Ala Gly
530 535 540

Asp Lys Asp Asn Val Ile Asp Gln Ile Glu Lys Gln Ala Lys Asp Leu
545 550 555 560

Ala Phe Pro Gly Ser Gly Glu Gln Val Glu Lys Leu Ile Lys Asn Gln
565 570 575

Lys Glu Ser His Phe Val Ser Ala Arg Pro Gln Ser Gln Ser Gln Ser
580 585 590

Pro Ser Ser Pro Glu Lys Glu Ser Pro Glu Lys Glu Asp Gln Glu Glu
595 600 605

Glu Asn Gln Gly Gly Lys Gly Pro Leu Leu Ser Ile Leu Lys Ala Phe
610 615 620

Asn
625

<210> 5
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<211> 513
<212> DNA
<213> Artificial Sequence
<220>
<223> Modified Ara h2
<400> 5
gctaagctga caatattggt ggcactggca ctgttccttce ttgectgcaca cgecgtcagece 60
cggcagcagt gggaattgca gggcgatcga aggtgtcagt cacagctgga gagggcgaac 120
ctececggeett gtgaacagca cctgatgcag aagattcage gggacgagga ttcttacggg 180
cgagatcctt acagtccctc ccaagatcca tatagcccgt ctcaagaccce agatcgcagg 240
gacccatata gcecccagecce ctatgatcga agaggtgcecg gaagcagcca gcatcaggaa 300
aggtgctgca atgagctgaa cgagttcgag aacaaccaga gatgtatgtg cgaggctctg 360
cagcagatta tggaaaatca atctgaccgg ctgcagggac ggcagcagga gcagcagttce 420
aaaagggagc tccgcaacct tceccacagcag tgcggtttgc gcgcacctca gcgctgcecgac 480
ttggaggtgg aaagcggagg tagagacaga tac 513
<210> 6
<211> 171
<212> PRT
<213> Artificial Sequence
<220>
<223> Modified Ara h2
<400> 6
Ala Lys Leu Thr Ile Leu Val Ala Leu Ala Leu Phe Leu Leu Ala Ala
1 5 10 15
His Ala Ser Ala Arg Gln Gln Trp Glu Leu Gln Gly Asp Arg Arg Cys
20 25 30
Gln Ser Gln Leu Glu Arg Ala Asn Leu Arg Pro Cys Glu Gln His Leu
35 40 45
Met Gln Lys Ile Gln Arg Asp Glu Asp Ser Tyr Gly Arg Asp Pro Tyr
50 55 60
Ser Pro Ser Gln Asp Pro Tyr Ser Pro Ser Gln Asp Pro Asp Arg Arg
65 70 75 80
Asp Pro Tyr Ser Pro Ser Pro Tyr Asp Arg Arg Gly Ala Gly Ser Ser

85 90 95
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Gln His Gln Glu Arg Cys Cys Asn Glu Leu Asn Glu Phe Glu Asn Asn
100 105 110
Gln Arg Cys Met Cys Glu Ala Leu Gln Gln Ile Met Glu Asn Gln Ser
115 120 125
Asp Arg Leu Gln Gly Arg Gln Gln Glu Gln Gln Phe Lys Arg Glu Leu
130 135 140
Arg Asn Leu Pro Gln Gln Cys Gly Leu Arg Ala Pro Gln Arg Cys Asp
145 150 155 160
Leu Glu Val Glu Ser Gly Gly Arg Asp Arg Tyr
165 170
<210> 7
<211> 1587
<212> DNA
<213> Artificial Sequence
<220>
<223> Modified Ara h3
<400> 7
gcgaagctgce tggaactcag cttcetgttte tgtttectgg tactcggege ttcatcaata 60
tcttttaggc agcagccaga ggaaaatgcce tgccagttcc aacggctgaa cgctcagcga 120
ccagacaata ggatcgaatc agaaggtgga tacatcgaga cttggaaccc gaataaccag 180
gagttcgaat gtgcaggcgt ggcactgtct cgecttgttce tccgacgcaa tgcgctcagg 240
cgcccattcet attccaatgc accccaagaa atctttatcc aacagggcag agggtacttce 300
gggctgatct ttccecggctg tccccecggcac tatgaggaac cccacacaca gggcagaadg 360
agccagagcc agcggcectcecce ccggagattg caaggggagg atcagagcca gcagcagaga 420
gattctcatc agaaagtaca taggttcgat gagggtgacc tgatagctgt gccaaccggt 480
gttgcctttt ggttgtataa tgaccacgac acagacgtgg tggctgtgte tctgaccgat 540
acaaacaaca atgacaatca gcttgatcag ttccctagge getttaacct ggctggcaac 600
accgaacagg agttcttgag atatcagcag cagtctaggc agtctaggag gaggtcccectg 660
ccatactccce cttacagccc tcagagtcag cctaggcagg aagagagaga attcagtccce 720
agaggccagc actctaggcg ggagcgggct gggcaggagd aggaaaacga aggtggcaat 780
atctttagcg gcttcactece agagtttctg gaacaggcat tccaagtaga tgacagacag 840
atcgtccaga accttagggg cgagactgaa tcagaagagg aaggggcaat cgtgacggtg 900
cgcggaggcet tgcgcatcct gteccctgac cgcaaacgca gggccgacga ggaagaagag 960
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tatgacgagg atgaatatga atatgatgag gaggatcgaa ggcgcggaag gggcagtagg 1020
ggacgaggga acggcataga agaaactatt tgtaccgegt ccgccaagaa gaatattggg 1080
cgaaaccgca gtcccgacat atacaatcect caagccggca gcecttaaaac cgccaacgat 1140
ctgaacctgc tgatccteccg ctggctgggg ccaagcgecg aatatgggaa tctgtaccga 1200
aatgctctgt ttgtggccca ctacaataca aatgcccact ctattatcta cecgcectcaga 1260
gggagggctc atgtgcaagt ggtcgacagc aatgggaatc gecgtgtacga tgaggagctc 1320
caagaagggc atgtccttgt tgtgcctcag aatttcecgcag ttgcgggcaa atcacagagt 1380
gagaacttcg agtacgttgc ctttaagacc gattccagac cctccattge aaacctggcec 1440
ggagagaaca gtgttattga caatctgccg gaggaagtgg ttgctaacag ttatgggctt 1500
cagcgcgaac aggctcggca gctgaagaac aacaatccgt tcaagttttt cgtcecccteca 1560
tcccagcagt cacccagagce tgtggece 1587
<210> 8
<211> 529
<212> PRT
<213> Artificial Sequence
<220>
<223> Modified Ara h3
<400> 8
Ala Lys Leu Leu Glu Leu Ser Phe Cys Phe Cys Phe Leu Val Leu Gly
1 5 10 15
Ala Ser Ser Ile Ser Phe Arg Gln Gln Pro Glu Glu Asn Ala Cys Gln
20 25 30
Phe Gln Arg Leu Asn Ala Gln Arg Pro Asp Asn Arg Ile Glu Ser Glu
35 40 45
Gly Gly Tyr Ile Glu Thr Trp Asn Pro Asn Asn Gln Glu Phe Glu Cys
50 55 60
Ala Gly Val Ala Leu Ser Arg Leu Val Leu Arg Arg Asn Ala Leu Arg
65 70 75 80
Arg Pro Phe Tyr Ser Asn Ala Pro Gln Glu Ile Phe Ile Gln Gln Gly
85 920 95
Arg Gly Tyr Phe Gly Leu Ile Phe Pro Gly Cys Pro Arg His Tyr Glu
100 105 110
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Glu Pro His Thr Gln Gly Arg Arg Ser Gln Ser Gln Arg Pro Pro Arg
115 120 125

Arg Leu Gln Gly Glu Asp Gln Ser Gln Gln Gln Arg Asp Ser His Gln
130 135 140

Lys Val His Arg Phe Asp Glu Gly Asp Leu Ile Ala Val Pro Thr Gly
145 150 155 160

Val Ala Phe Trp Leu Tyr Asn Asp His Asp Thr Asp Val Vval Ala Val
165 170 175

Ser Leu Thr Asp Thr Asn Asn Asn Asp Asn Gln Leu Asp Gln Phe Pro
180 185 190

Arg Arg Phe Asn Leu Ala Gly Asn Thr Glu Gln Glu Phe Leu Arg Tyr
195 200 205

Gln Gln Gln Ser Arg Gln Ser Arg Arg Arg Ser Leu Pro Tyr Ser Pro
210 215 220

Tyr Ser Pro Gln Ser Gln Pro Arg Gln Glu Glu Arg Glu Phe Ser Pro
225 230 235 240

Arg Gly Gln His Ser Arg Arg Glu Arg Ala Gly Gln Glu Glu Glu Asn
245 250 255

Glu Gly Gly Asn Ile Phe Ser Gly Phe Thr Pro Glu Phe Leu Glu Gln
260 265 270

Ala Phe Gln Val Asp Asp Arg Gln Ile Val Gln Asn Leu Arg Gly Glu
275 280 285

Thr Glu Ser Glu Glu Glu Gly Ala Ile Val Thr Val Arg Gly Gly Leu
290 295 300

Arg Ile Leu Ser Pro Asp Arg Lys Arg Arg Ala Asp Glu Glu Glu Glu
305 310 315 320

Tyr Asp Glu Asp Glu Tyr Glu Tyr Asp Glu Glu Asp Arg Arg Arg Gly
325 330 335

Arg Gly Ser Arg Gly Arg Gly Asn Gly Ile Glu Glu Thr Ile Cys Thr
340 345 350

Ala Ser Ala Lys Lys Asn Ile Gly Arg Asn Arg Ser Pro Asp Ile Tyr
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355 360 365

Asn Pro Gln Ala Gly Ser Leu Lys Thr Ala Asn Asp Leu Asn Leu Leu
370 375 380

Ile Leu Arg Trp Leu Gly Pro Ser Ala Glu Tyr Gly Asn Leu Tyr Arg
385 390 395 400

Asn Ala Leu Phe Val Ala His Tyr Asn Thr Asn Ala His Ser Ile Ile
405 410 415

Tyr Arg Leu Arg Gly Arg Ala His Val Gln Val Val Asp Ser Asn Gly
420 425 430

Asn Arg Val Tyr Asp Glu Glu Leu Gln Glu Gly His Val Leu Val Vval
435 440 445

Pro Gln Asn Phe Ala Val Ala Gly Lys Ser Gln Ser Glu Asn Phe Glu
450 455 460

Tyr Val Ala Phe Lys Thr Asp Ser Arg Pro Ser Ile Ala Asn Leu Ala
465 470 475 480

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

Ser Tyr Gly Leu Gln Arg Glu Gln Ala Arg Gln Leu Lys Asn Asn Asn
500 505 510

Pro Phe Lys Phe Phe Val Pro Pro Ser Glmn Gln Ser Pro Arg Ala Val

515 520 525
Ala
<210> S
<211l> 435
<212> DNA

<213> Artificial Sequence

<220>
<223> Modified Ara heé

<400> 9
gccaaatcca ctattcttgt ggccctcecttg gcactcgtgce tggtcgccca tgcettctget 60
atgcgaaggg agagagggcg ccaadggtgac tcaagcagtt gcgaacgaca agtggacaga 120

gtgaacctca aaccttgcga acagcacatt atgcagagaa ttatgggaga gcaagagcag 180
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tatgatagtt atgatatcag atcaacacgc tcttccgatce agcaacageg gtgttgegat 240
gaactcaacg aaatggagaa tacgcagcgg tgcatgtgtg aggctcttca gcaaatcatg 300
gaaaaccaat gcgatcggct ccaagatcga cagatggtgc agcagtttaa gcecgcegagcetg 360
atgaatttgc cacaacagtg caactttcgg gctceccccaga gatgcgacct cgatgtcage 420
ggagggagat gctaa 435
<210> 10

<211> 144

<212> PRT

<213> Artificial Sequence

<220>
<223> Modified Ara hé

<400> 10
Ala Lys Ser Thr Ile Leu Val Ala Leu Leu Ala Leu Val Leu Val Ala

1 5 10 15

His Ala Ser Ala Met Arg Arg Glu Arg Gly Arg Gln Gly Asp Ser Ser
20 25 30

Ser Cys Glu Arg Gln Val Asp Arg Val Asn Leu Lys Pro Cys Glu Gln
35 40 45

His Ile Met Gln Arg Ile Met Gly Glu Gln Glu Gln Tyr Asp Ser Tyr
50 55 60

Asp Ile Arg Ser Thr Arg Ser Ser Asp Gln Gln Gln Arg Cys Cys Asp
65 70 75 80

Glu Leu Asn Glu Met Glu Asn Thr Gln Arg Cys Met Cys Glu Ala Leu
85 20 95

Gln Gln Ile Met Glu Asn Gln Cys Asp Arg Leu Gln Asp Arg Gln Met
100 105 110

Val Gln Gln Phe Lys Arg Glu Leu Met Asn Leu Pro Gln Gln Cys Asn
115 120 125

Phe Arg Ala Pro Gln Arg Cys Asp Leu Asp Val Ser Gly Gly Arg Cys
130 135 140

<210> 11
<211> 4638
<212> DNA



<213>

<220>
<223>

<400> 11
atgcagatct

gacacaatcg
caacggctca
attcaaaagg
agccctctga
aagtccagce
tgtcagcagg
gaatacgacc
tcaccacctg
cagcctcgec
gaagaggact
aaaatacgcc
agggaagaaa
tacgggaacc
ttccagaacc
ctgccaaaac
acagtagcca
atccettetg
gctaagatct
tcacgggacc
aacgccgagt
gaggagagag
gtcaaggtat
aaaggctccg
gatctgtcaa
ttgcaagatc

cctcacttta

gagttggtgg

PHAVag sequence

ttgtgaaaac
aaaatgtgaa
tctttgcggg
aatctacact
tgctgectgtt
cataccagaa
aacccgatga
ccagatgcgt
gcgagcgaac
gggaagaggg
ggcgccaacc
cggagggcag
ccagccggaa
aaaacggacg
ttcaaaacca
atgctgatgce
atgggaacaa
getttatcte
ctatgccagt
agtctagtta
ttaacgagat
gccaacggcg
ctaaggagca
aggaggaagyg
ataactttgg
tggacatgat
actccaaagc

ctgtccgaaa

Artificial Sequence

actcacggga
agccaagatc
caaacaactg
gcacctggtt
ggggatcttg
aaagaccgag
cctcaagcaa

gtacgatcca

caggggacga
tgggcgetgg
ccgggaggac
agagggtgaa
caaccccttce
cattcgcgta
tcggattgtt
agacaacata
tcgcaaatca
ctatatactg
caacactcceg
tcttcaagga
caggcgggtg
gtggtctacc
tgtcgaggaa
ggacattacg
aaaactcttc
gctcacgtgt
catggtgata

ggaacaacag
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aaaactataa
caagataagg
gaggatgggc
cttaggctge
gttcttgcat
aacccatgtg
aaggcgtgtg
cgaggccata
cagccagggyg
ggtccagccg
tggcgcagac
caggaatggg
tatttcccct
cttcagagat
cagatcgagg
ctggtgatac
ttcaatctcg
aatcggcacg
ggtcagttcg
ttcagcagaa
cttctcgagg
aggtccagtg
ctgaccaaac
aatccgatca
gaagtcaagc
gtcgagatta
gtcgtagtaa

caaagagggc

ctcttgaggt
aaggcatccc
gcactctcag
ggggagcccg
ccgtttecage
ctcagcggtg
aaagcagatg
ctggcaccac
attacgatga
gtcccagaga
cttcacacca
gaacccetgg
cccggaggtt
ttgatcaacg
ccaaaccaaa
agcagggtca
atgagggaca
acaatcaaaa
aggatttett
acaccttgga
agaacgctgg
agaacaatga
atgcaaagtc
accttcggga
ccgacaaaaa
aggaaggagc
acaaaggaac

ggagggaaga
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ggagccctcet
tccagaccag
tgattacaat
aggcagagtc
cacacatgcc
cctccagtca
tacgaaactg
caatcaaaga
cgatagacga
gcgagaacgg
gcagccccgg
cagtcacgtc
tagcactcgg
ctcacggcag
cactttggtt
agccacagtg
cgcactgagg
tctcagggtt
tccegegtec
agcggcecttt
¢ggggaacag
gggcgtgatc
cgtttccaag
gggcgagccg
gaatccgcag
actgatgttg
cggcaatctg

agaggaagat

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



gaggacgagg
gagggagacg
ctccatttge
gacaaggaca
tcaggtgaac
agaccacagt
gatcaagagg
aatgctaagc
gcccggcagce
aacctccggce
gggcgagatc
agggacccat
gaaaggtgct
ctgcagcaga
ttcaaaaggg
gacttggagg
tgtttctgtt
aatgcctgec
ggtggataca
ctgtctegee
caagaaatct
cggcactatg
agattgcaag
ttcgatgagg
cacgacacag
gatcagttcc
cagcagcagt
agtcagccta
cgggctgggce

tttectggaac

aggaggaggg
tgtttatcat
tggggttcgg
acgttattga
aggtcgagaa
cacagtccca
aggagaacca
tgacaatatt
agtgggaatt
cttgtgaaca
cttacagtcc
atagccccag
gcaatgagct
ttatggaaaa
agctccgcaa
tggaaagcgg
tcetggtact
agttccaacg
tcgagacttg
ttgttctecg
ttatccaaca
aggaacccca
gggaggatca
gtgacctgat
acgtggtggc
ctaggcgcett
ctaggcagtc
ggcaggaaga
aggaggagga

aggcattcca

atcaaaccgg
gccggcagca
gatcaatgcg
ccaaattgag
gctcatcaaa

gagcccctct

gggtggaaag
ggtggcactg
gcagggcgat
gcacctgatg
ctcccaagat
cccctatgat
gaacgagttc
tcaatctgac
ccttcecacag
aggtagagac
cggcgcttca
gctgaacgcet
gaacccgaat
acgcaatgcg
gggcagaggg
cacacagggc
gagccagcag
agctgtgcca
tgtgtctctg
taacctggcet
taggaggagg
gagagaattc
aaacgaaggt

agtagatgac
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gaggtacgcc
catcctgtcg
gagaacaatc
aagcaagcca
aaccagaagg
agtcccgaga
ggcccactge
gcactgttcc
cgaaggtgtc
cagaagattc
ccatatagcc
cgaagaggtg
gagaacaacc
cggctgcagg
cagtgcggtt
agatacgcga
tcaatatctt
cagcgaccag
aaccaggagt
ctcaggecgece
tacttcgggce
agaaggagcc
cagagagatt
accggtgttg
accgatacaa
ggcaacaccg
tccectgecat
agtcccagag
ggcaatatct

agacagatcg

gatacacagc
ctatcaacgce
atcgcatttt
aggacctggce
aatcccactt
aggagagccc
tttccattcet
ttcttgctge
agtcacagct
agcgggacga
cgtctcaaga
ccggaagcag
agagatgtat
gacggcagca
tgcgcgecacce
agctgctgga
ttaggcagca
acaataggat
tcgaatgtgc
cattctatte
tgatctttcc
agagccagcg
ctcatcagaa
ccttttggtt
acaacaatga
aacaggagtt
actccecctta
gccagcactce
ttagcggctt

tccagaacct
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gaggctgaaa
ctctagcgag
cctggcaggc
ctteccectgga
tgtatctgcec
cgaaaaggaa
caaagccttc
acacgcgtca
ggagagggcyg
ggattcttac
cccagatcge
ccagcatcag
gtgcgaggct
ggagcagcag
tcagcgctge
actcagcttc
gccagaggaa
cgaatcagaa
aggcgtggca
caatgcaccc
cggctgtecce
gcctcececgg
agtacatagg
gtataatgac
caatcagctt
cttgagatat
cagccctcag
taggcgggag
cactccagag

taggggcgag

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



actgaatcag
cctgaccgcea
gatgaggagg
actatttgta
aatcctcaag
ctggggccaa
aatacaaatg
gacagcaatg
cctcagaatt
aagaccgatt
ctgccggagg
aagaacaaca
gccgccaaat
gctatgcgaa
agagtgaacc
cagtatgata
gatgaactca
atggaaaacc

ctgatgaatt

agcggaggga

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

12

PRT

<220>

<223>

<400> 12

1545

aagaggaagg
aacgcagggc
atcgaaggcg
ccgegtecge
ccggcagect
gcgccgaata
cccactctat
ggaatcgcgt
tcgcagttgce
ccagaccctce
aagtggttgc
atccgttcaa
ccactattct
gggagagagg
tcaaaccttg
gttatgatat
acgaaatgga
aatgcgatcg
tgccacaaca

gatgctaa

PHAVag sequence

ggcaatcgtg
cgacgaggaa
cggaaggggc
caagaagaat
taaaaccgcc
tgggaatctg
tatctaccgc
gtacgatgag
gggcaaatca
cattgcaaac
taacagttat
gtttttegte
tgtggccectce
gcgccaaggt
cgaacagcac
cagatcaaca
gaatacgcag
gctccaagat

gtgcaacttt

Artificial Seguence
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acggtgcgceg
gaagagtatg
agtaggggac
attgggcgaa
aacgatctga
taccgaaatg
ctcagaggga
gagctccaag
cagagtgaga
ctggccggag
gggcttcagce
cctecatccecce
ttggcactcg
gactcaagca
attatgcaga
cgctetteeg
cggtgecatgt
cgacagatgg

cgggetecec

gaggcttgceg
acgaggatga
gagggaacgg
accgcagtcc
acctgctgat
ctetgtttgt
gggctcatgt
aagggcatgt
acttcgagta
agaacagtgt
gcgaacaggc
agcagtcacc
tgctggtcge
gttgcgaacg
gaattatggg
atcagcaaca
gtgaggctct
tgcagcagtt

agagatgcga
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catcctgtec
atatgaatat
catagaagaa
cgacatatac
cctecegetgg
ggcccactac
gcaagtggtc
ccttgttgtg
cgttgecttt
tattgacaat
tcggcagcetg
cagagctgtg
ccatgcttct
acaagtggac
agagcaagag
gcggtgttgce
tcagcaaatc
taagcgcgag

cctegatgte

Met Gln Ile Phe Val Lys Thr Leu Thr Gly Lys Thr Ile Thr Leu Glu

1

5

10

15

Val Glu Pro Ser Asp Thr Ile Glu Asn Val Lys Ala Lys Ile Gln Asp

20

25

30

Lys Glu Gly Ile Pro Pro Asp Gln Gln Arg Leu Ile Phe Ala Gly Lys

35

40

45

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4638
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Gln Leu Glu Asp Gly Arg Thr Leu Ser Asp Tyr Asn Ile Gln Lys Glu

50 55 60

Ser Thr Leu His Leu Val Leu Arg Leu Arg Gly Ala Arg Gly Arg Val
65 70 75 80

Ser Pro Leu Met Leu Leu Leu Gly Ile Leu Val Leu Ala Ser Val Ser
85 90 95

Ala Thr His Ala Lys Ser Ser Pro Tyr Gln Lys Lys Thr Glu Asn Pro
100 105 110

Cys Ala Gln Arg Cys Leu Gln Ser Cys Gln Gln Glu Pro Asp Asp Leu
115 120 125

Lys Gln Lys Ala Cys Glu Ser Arg Cys Thr Lys Leu Glu Tyr Asp Pro
130 135 140

Arg Cys Val Tyr Asp Pro Arg Gly His Thr Gly Thr Thr Asn Gln Arg
145 150 155 160

Ser Pro Pro Gly Glu Arg Thr Arg Gly Arg Gln Pro Gly Asp Tyr Asp
165 170 175

Asp Asp Arg Arg Gln Pro Arg Arg Glu Glu Gly Gly Arg Trp Gly Pro
180 185 190

Ala Gly Pro Arg Glu Arg Glu Arg Glu Glu Asp Trp Arg Gln Pro Arg
195 200 205

Glu Asp Trp Arg Arg Pro Ser His Gln Gln Pro Arg Lys Ile Arg Pro
210 215 220

Glu Gly Arg Glu Gly Glu Gln Glu Trp Gly Thr Pro Gly Ser His Val
225 230 235 240

Arg Glu Glu Thr Ser Arg Asn Asn Pro Phe Tyr Phe Pro Ser Arg Arg
245 250 255

Phe Ser Thr Arg Tyr Gly Asn Gln Asn Gly Arg Ile Arg Val Leu Gln
260 265 270

Arg Phe Asp Gln Arg Ser Arg Gln Phe Gln Asn Leu Gln Asn His Arg
275 280 285
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Ile Val Gln Ile Glu Ala Lys Pro Asn Thr Leu Val Leu Pro Lys His
290 295 300

Ala Asp Ala Asp Asn Ile Leu Val Ile Gln Gln Gly Gln Ala Thr Val
305 310 315 320

Thr Val Ala Asn Gly Asn Asn Arg Lys Ser Phe Asn Leu Asp Glu Gly
325 330 335

His Ala Leu Arg Ile Pro Ser Gly Phe Ile Ser Tyr Ile Leu Asn Arg
340 345 350

His Asp Asn Gln Asn Leu Arg Val Ala Lys Ile Ser Met Pro Val Asn
355 360 365

Thr Pro Gly Gln Phe Glu Asp Phe Phe Pro Ala Ser Ser Arg Asp Gln
370 375 380

Ser Ser Tyr Leu Gln Gly Phe Ser Arg Asn Thr Leu Glu Ala Ala Phe
385 390 385 400

Asn Ala Glu Phe Asn Glu Ile Arg Arg Val Leu Leu Glu Glu Asn Ala
405 410 415

Gly Gly Glu Gln Glu Glu Arg Gly Gln Arg Arg Trp Ser Thr Arg Ser
420 425 430

Ser Glu Asn Asn Glu Gly Val Ile Val Lys Val Ser Lys Glu His Val
435 440 445

Glu Glu Leu Thr Lys His Ala Lys Ser Val Ser Lys Lys Gly Ser Glu
450 455 460

Glu Glu Gly Asp Ile Thr Asn Pro Ile Asn Leu Arg Glu Gly Glu Pro
465 470 475 480

Asp Leu Ser Asn Asn Phe Gly Lys Leu Phe Glu Val Lys Pro Asp Lys
485 490 495

Lys Asn Pro Gln Leu Gln Asp Leu Asp Met Met Leu Thr Cys Val Glu
500 505 510

Ile Lys Glu Gly Ala Leu Met Leu Pro His Phe Asn Ser Lys Ala Met
515 520 525
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Val Ile Val Val Val Asn Lys Gly Thr Gly Asn Leu Glu Leu Val Ala
530 535 540

Val Arg Lys Glu Gln Gln Gln Arg Gly Arg Arg Glu Glu Glu Glu Asp
545 550 555 560

Glu Asp Glu Glu Glu Glu Gly Ser Asn Arg Glu Val Arg Arg Tyr Thr
565 570 575

Ala Arg Leu Lys Glu Gly Asp Val Phe Ile Met Pro Ala Ala His Pro
580 585 590

Val Ala Ile Asn Ala Ser Ser Glu Leu His Leu Leu Gly Phe Gly Ile
595 600 605

Asn Ala Glu Asn Asn His Arg Ile Phe Leu Ala Gly Asp Lys Asp Asn
610 615 620

Val Ile Asp Gln Ile Glu Lys Gln Ala Lys Asp Leu Ala Phe Pro Gly
625 630 635 640

Ser Gly Glu Gln Val Glu Lys Leu Ile Lys Asn Gln Lys Glu Ser His
645 650 655

Phe Val Ser Ala Arg Pro Gln Ser Gln Ser Gln Ser Pro Ser Ser Pro
660 665 670

Glu Lys Glu Ser Pro Glu Lys Glu Asp Gln Glu Glu Glu Asn Gln Gly
675 680 685

Gly Lys Gly Pro Leu Leu Ser Ile Leu Lys Ala Phe Asn Ala Lys Leu
690 695 700

Thr Ile Leu Val Ala Leu Ala Leu Phe Leu Leu Ala Ala His Ala Ser
705 710 715 720

Ala Arg Gln Gln Trp Glu Leu Gln Gly Asp Arg Arg Cys Gln Ser Gln
725 730 735

Leu Glu Arg Ala Asn Leu Arg Pro Cys Glu Gln His Leu Met Gln Lys
740 745 750

Ile Gln Arg Asp Glu Asp Ser Tyr Gly Arg Asp Pro Tyr Ser Pro Ser
755 760 765

Gln Asp Pro Tyr Ser Pro Ser Gln Asp Pro Asp Arg Arg Asp Pro Tyr
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770 775 780

Ser Pro Ser Pro Tyr Asp Arg Arg Gly Ala Gly Ser Ser Gln His Gln
785 790 795 800

Glu Arg Cys Cys Asn Glu Leu Asn Glu Phe Glu Asn Asn Gln Arg Cys
805 810 815

Met Cys Glu Ala Leu Gln Gln Ile Met Glu Asn Gln Ser Asp Arg Leu
820 825 830

Gln Gly Arg Gln Gln Glu Gln Gln Phe Lys Arg Glu Leu Arg Asn Leu
835 840 845

Pro Gln Gln Cys Gly Leu Arg Ala Pro Gln Arg Cys Asp Leu Glu Val
850 855 860

Glu Ser Gly Gly Arg Asp Arg Tyr Ala Lys Leu Leu Glu Leu Ser Phe
865 870 875 880

Cys Phe Cys Phe Leu Val Leu Gly Ala Ser Ser Ile Ser Phe Arg Gln
885 890 895

Gln Pro Glu Glu Asn Ala Cys Gln Phe Gln Arg Leu Asn Ala Gln Arg
900 905 910

Pro Asp Asn Arg Ile Glu Ser Glu Gly Gly Tyr Ile Glu Thr Trp Asn
915 920 925

Pro Asn Asn Gln Glu Phe Glu Cys Ala Gly Val Ala Leu Ser Arg Leu
930 935 940

Val Leu Arg Arg Asn Ala Leu Arg Arg Pro Phe Tyr Ser Asn Ala Pro
945 950 955 960

Gln Glu Ile Phe Ile Gln Gln Gly Arg Gly Tyr Phe Gly Leu Ile Phe
965 970 975

Pro Gly Cys Pro Arg His Tyr Glu Glu Pro His Thr Gln Gly Arg Arg
980 985 990

Ser Gln Ser Gln Arg Pro Pro Arg Arg Leu Gln Gly Glu Asp Gln Ser
995 1000 1005

Gln Gln Gln Arg Asp Ser His Gln Lys Val His Arg Phe Asp Glu
1010 1015 1020
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Gly Asp Leu Ile Ala Val Pro Thr Gly Val Ala Phe Trp Leu Tyr
1025 1030 1035

Asn Asp His Asp Thr Asp Val Val Ala Val Ser Leu Thr Asp Thr
1040 1045 1050

Asn Asn Asn Asp Asn Gln Leu Asp Gln Phe Pro Arg Arg Phe Asn
1055 1060 1065

Leu Ala Gly Asn Thr Glu Gln Glu Phe Leu Arg Tyr Gln Gln Gln
1070 1075 1080

Ser Arg Gln Ser Arg Arg Arg Ser Leu Pro Tyr Ser Pro Tyr Ser
1085 1090 1095

Pro Gln Ser Gln Pro Arg Gln Glu Glu Arg Glu Phe Ser Pro Arg
1100 1105 1110

Gly Gln His Ser Arg Arg Glu Arg Ala Gly Gln Glu Glu Glu Asn
1115 1120 1125

Glu Gly Gly Asn Ile Phe Ser Gly Phe Thr Pro Glu Phe Leu Glu
1130 1135 1140

Gln Ala Phe Gln Val Asp Asp Arg Gln Ile Val Gln Asn Leu Arg
1145 1150 1155

Gly Glu Thr Glu Ser Glu Glu Glu Gly Ala Ile Val Thr Val Arg
1160 1165 1170

Gly Gly Leu Arg Ile Leu Ser Pro Asp Arg Lys Arg Arg Ala Asp
1175 1180 1185

Glu Glu Glu Glu Tyr Asp Glu Asp Glu Tyr Glu Tyr Asp Glu Glu
1190 1195 1200

Asp Arg Arg Arg Gly Arg Gly Ser Arg Gly Arg Gly Asn Gly Ile
1205 1210 1215

Glu Glu Thr Ile Cys Thr Ala Ser Ala Lys Lys Asn Ile Gly Arg
1220 1225 1230

Asn Arg Ser Pro Asp Ile Tyr Asn Pro Gln Ala Gly Ser Leu Lys
1235 1240 1245
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Thr Ala Asn Asp Leu Asn Leu Leu Ile Leu Arg Trp Leu Gly Pro
1250 1255 1260

Ser Ala Glu Tyr Gly Asn Leu Tyr Arg Asn Ala Leu Phe Val Ala
1265 1270 1275

His Tyr Asn Thr Asn Ala His Ser Ile Ile Tyr Arg Leu Arg Gly
1280 1285 1290

Arg Ala His Val Gln Val Val Asp Ser Asn Gly Asn Arg Val Tyr
1295 1300 1305

Asp Glu Glu Leu Gln Glu Gly His Val Leu Val Val Pro Gln Asn
1310 1315 1320

Phe Ala Val Ala Gly Lys Ser Gln Ser Glu Asn Phe Glu Tyr Val
1325 1330 1335

Ala Phe Lys Thr Asp Ser Arg Pro Ser Ile Ala Asn Leu Ala Gly
1340 1345 1350

Glu Asn Ser Val Ile Asp Asn Leu Pro Glu Glu Val Val Ala Asn
1355 1360 1365

Ser Tyr Gly Leu Gln Arg Glu Gln Ala Arg Gln Leu Lys Asn Asn
1370 1375 1380

Asn Pro Phe Lys Phe Phe Val Pro Pro Ser Gln Gln Ser Pro Arg
1385 1390 1395

Ala Val Ala Ala Lys Ser Thr Ile Leu Val Ala Leu Leu Ala Leu
1400 1405 1410

Val Leu Val Ala His Ala Ser Ala Met Arg Arg Glu Arg Gly Arg
1415 1420 1425

Gln Gly Asp Ser Ser Ser Cys Glu Arg Gln Val Asp Arg Val Asn
1430 1435 1440

Leu Lys Pro Cys Glu Gln His 1Ile Met Gln Arg Ile Met Gly Glu
1445 1450 1455

Gln Glu Gln Tyr Asp Ser Tyr Asp Ile Arg Ser Thr Arg Ser Ser
1460 1465 1470



Asp

Thr

Gln

Arg

Gln

Gln Gln Gln Arg Cys
1475

Gln Arg Cys Met Cys
1490

Cys Asp Arg Leu Gln
1505

Glu Leu Met Asn Leu
1520

Arg Cys Asp Leu Asp
1535

Cys
1480

Glu
1495

Asp
1510

Pro
1525

Val
1540
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Asp Glu

Ala Leu

Arg Gln

Gln Gln

Ser Gly

Leu Asn

Gln Gln

Met Val

Cys Asn

Gly Arg
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Glu Met Glu Asn
1485

Ile Met Glu Asn
1500

Gln Gln Phe Lys
1515

Phe Arg Ala Pro
1530

Cys
1545



