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SEQUENCE LISTING 

<110> Sementis Pty Ltd 

<120> IMMUNE MODULATION 

<130> 902409 

<160> 12 

<170> Patentln version 3.5 

<210> 1 
<211> 228 
<212> DNA 
<213> Artificial Sequence 

<22 0 > 
<223> Modified Ubiquitin C monomer 

<400> 1 
atgcagatct ttgtgaaaac actcacggga aaaactataa ctcttgaggt ggagccctct 60 

gacacaatcg aaaatgtgaa agccaagatc caagataagg aaggcatccc tccagaccag 12 0 

caacggctca tctttgcggg caaacaactg gaggatgggc gcactctcag tgattacaat 18 0 

attcaaaagg aatctacact gcacctggtt cttaggctgc ggggagcc 228 

<210> 2 
<211> 76 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Modified ubiquitin C monomer 

<400> 2 

Met Gin lie Phe Val Lys Thr Leu Thr Gly Lys Thr lie Thr Leu Glu 
15 10 15 

Val Glu Pro Ser Asp Thr lie Glu Asn Val Lys Ala Lys lie Gin Asp 
20 25 30 

Lys Glu Gly lie Pro Pro Asp Gin Gin Arg Leu lie Phe Ala Gly Lys 
35 40 45 

Gin Leu Glu Asp Gly Arg Thr Leu Ser Asp Tyr Asn lie Gin Lys Glu 
50 55 60 

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

<210> 3 



Page 2 of 21 
PCT/AU2014/000286 

<211> 1875 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Modified Ara hi 

<400> 3 
cgaggcagag tcagccctct gatgctgctg ttggggatct tggttcttgc atccgtttca 6 0 

gccacacatg ccaagtccag cccataccag aaaaagaccg agaacccatg tgctcagcgg 120 

tgcctccagt catgtcagca ggaacccgat gacctcaagc aaaaggcgtg tgaaagcaga 180 

tgtacgaaac tggaatacga ccccagatgc gtgtacgatc cacgaggcca tactggcacc 24 0 

accaatcaaa gatcaccacc tggcgagcga accaggggac gacagccagg ggattacgat 3 00 

gacgatagac gacagcctcg ccgggaagag ggtgggcgct ggggtccagc cggtcccaga 360 

gagcgagaac gggaagagga ctggcgccaa ccccgggagg actggcgcag accttcacac 42 0 

cagcagcccc ggaaaatacg cccggagggc agagagggtg aacaggaatg gggaacccct 48 0 

ggcagtcacg tcagggaaga aaccagccgg aacaacccct tctatttccc ctcccggagg 54 0 

tttagcactc ggtacgggaa ccaaaacgga cgcattcgcg tacttcagag atttgatcaa 600 

cgctcacggc agttccagaa ccttcaaaac catcggattg ttcagatcga ggccaaacca 660 

aacactttgg ttctgccaaa acatgctgat gcagacaaca tactggtgat acagcagggt 72 0 

caagccacag tgacagtagc caatgggaac aatcgcaaat cattcaatct cgatgaggga 780 

cacgcactga ggatcccttc tggctttatc tcctatatac tgaatcggca cgacaatcaa 840 

aatctcaggg ttgctaagat ctctatgcca gtcaacactc cgggtcagtt cgaggatttc 900 

tttcccgcgt cctcacggga ccagtctagt tatcttcaag gattcagcag aaacaccttg 960 

gaagcggcct ttaacgccga gtttaacgag atcaggcggg tgcttctcga ggagaacgct 102 0 

ggcggggaac aggaggagag aggccaacgg cggtggtcta ccaggtccag tgagaacaat 1080 

gagggcgtga tcgtcaaggt atctaaggag catgtcgagg aactgaccaa acatgcaaag 1140 

tccgtttcca agaaaggctc cgaggaggaa ggggacatta cgaatccgat caaccttcgg 12 00 

gagggcgagc cggatctgtc aaataacttt ggaaaactct tcgaagtcaa gcccgacaaa 1260 

aagaatccgc agttgcaaga tctggacatg atgctcacgt gtgtcgagat taaggaagga 132 0 

gcactgatgt tgcctcactt taactccaaa gccatggtga tagtcgtagt aaacaaagga 1380 

accggcaatc tggagttggt ggctgtccga aaggaacaac agcaaagagg gcggagggaa 1440 

gaagaggaag atgaggacga ggaggaggag ggatcaaacc gggaggtacg ccgatacaca 1500 

gcgaggctga aagagggaga cgtgtttatc atgccggcag cacatcctgt cgctatcaac 1560 

gcctctagcg agctccattt gctggggttc gggatcaatg cggagaacaa tcatcgcatt 162 0 
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ttcctggcag gcgacaagga caacgttatt gaccaaattg agaagcaagc caaggacctg 1680 

gccttccctg gatcaggtga acaggtcgag aagctcatca aaaaccagaa ggaatcccac 174 0 

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 hi 

<400> 4 

Arg Gly Arg Val Ser Pro Leu Met Leu Leu Leu Gly lie Leu Val Leu 
15 10 15 

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

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

Pro Asp Asp Leu Lys Gin 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 Gin Arg Ser Pro Pro Gly Glu Arg Thr Arg Gly Arg Gin Pro 
85 90 95 

Gly Asp Tyr Asp Asp Asp Arg Arg Gin 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 Gin Pro Arg Glu Asp Trp Arg Arg Pro Ser His Gin Gin Pro Arg 
130 135 140 

Lys lie Arg Pro Glu Gly Arg Glu Gly Glu Gin 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 Gin Asn Gly Arg lie 
180 185 190 

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

Gin Asn His Arg lie Val Gin lie Glu Ala Lys Pro Asn Thr Leu Val 
210 215 220 

Leu Pro Lys His Ala Asp Ala Asp Asn lie Leu Val lie Gin Gin Gly 
225 230 235 240 

Gin 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 lie Pro Ser Gly Phe lie Ser Tyr 
260 265 270 

lie Leu Asn Arg His Asp Asn Gin Asn Leu Arg Val Ala Lys lie Ser 
275 280 285 

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

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

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

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

Ser Thr Arg Ser Ser Glu Asn Asn Glu Gly Val lie 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 lie Thr Asn Pro lie Asn Leu Arg 
385 390 395 400 
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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 Gin Leu Gin Asp Leu Asp Met Met Leu 
420 425 430 

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

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

Glu Leu Val Ala Val Arg Lys Glu Gin Gin Gin 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 lie Met Pro 
500 505 510 

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

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

Asp Lys Asp Asn Val lie Asp Gin lie Glu Lys Gin Ala Lys Asp Leu 
545 550 555 560 

Ala Phe Pro Gly Ser Gly Glu Gin Val Glu Lys Leu lie Lys Asn Gin 
565 570 575 

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

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

Glu Asn Gin Gly Gly Lys Gly Pro Leu Leu Ser lie 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 ctgttccttc ttgctgcaca cgcgtcagcc 60 

cggcagcagt gggaattgca gggcgatcga aggtgtcagt cacagctgga gagggcgaac 120 

ctccggcctt gtgaacagca cctgatgcag aagattcagc gggacgagga ttcttacggg 180 

cgagatcctt acagtccctc ccaagatcca tatagcccgt ctcaagaccc agatcgcagg 240 

gacccatata gccccagccc ctatgatcga agaggtgccg gaagcagcca gcatcaggaa 300 

aggtgctgca atgagctgaa cgagttcgag aacaaccaga gatgtatgtg cgaggctctg 360 

cagcagatta tggaaaatca atctgaccgg ctgcagggac ggcagcagga gcagcagttc 420 

aaaagggagc tccgcaacct tccacagcag tgcggtttgc gcgcacctca gcgctgcgac 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 lie Leu Val Ala Leu Ala Leu Phe Leu Leu Ala Ala 
15 10 15 

His Ala Ser Ala Arg Gin Gin Trp Glu Leu Gin Gly Asp Arg Arg Cys 
20 25 30 

Gin Ser Gin Leu Glu Arg Ala Asn Leu Arg Pro Cys Glu Gin His Leu 
35 40 45 

Met Gin Lys lie Gin Arg Asp Glu Asp Ser Tyr Gly Arg Asp Pro Tyr 
50 55 60 

Ser Pro Ser Gin Asp Pro Tyr Ser Pro Ser Gin 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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Gin His Gin Glu Arg Cys Cys Asn Glu Leu Asn Glu Phe Glu Asn Asn 
100 105 110 

Gin Arg Cys Met Cys Glu Ala Leu Gin Gin lie Met Glu Asn Gin Ser 
115 120 125 

Asp Arg Leu Gin Gly Arg Gin Gin Glu Gin Gin Phe Lys Arg Glu Leu 
130 135 140 

Arg Asn Leu Pro Gin Gin Cys Gly Leu Arg Ala Pro Gin 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 
gcgaagctgc tggaactcag cttctgtttc tgtttcctgg tactcggcgc ttcatcaata 60 

tcttttaggc agcagccaga ggaaaatgcc tgccagttcc aacggctgaa cgctcagcga 120 

ccagacaata ggatcgaatc agaaggtgga tacatcgaga cttggaaccc gaataaccag 180 

gagttcgaat gtgcaggcgt ggcactgtct cgccttgttc tccgacgcaa tgcgctcagg 240 

cgcccattct attccaatgc accccaagaa atctttatcc aacagggcag agggtacttc 300 

gggctgatct ttcccggctg tccccggcac tatgaggaac cccacacaca gggcagaagg 360 

agccagagcc agcggcctcc ccggagattg caaggggagg atcagagcca gcagcagaga 420 

gattctcatc agaaagtaca taggttcgat gagggtgacc tgatagctgt gccaaccggt 480 

gttgcctttt ggttgtataa tgaccacgac acagacgtgg tggctgtgtc tctgaccgat 540 

acaaacaaca atgacaatca gcttgatcag ttccctaggc gctttaacct ggctggcaac 600 

accgaacagg agttcttgag atatcagcag cagtctaggc agtctaggag gaggtccctg 660 

ccatactccc cttacagccc tcagagtcag cctaggcagg aagagagaga attcagtccc 720 

agaggccagc actctaggcg ggagcgggct gggcaggagg aggaaaacga aggtggcaat 780 

atctttagcg gcttcactcc agagtttctg gaacaggcat tccaagtaga tgacagacag 840 

atcgtccaga accttagggg cgagactgaa tcagaagagg aaggggcaat cgtgacggtg 900 

cgcggaggct tgcgcatcct gtcccctgac cgcaaacgca gggccgacga ggaagaagag 960 
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tatgacgagg atgaatatga atatgatgag gaggatcgaa ggcgcggaag gggcagtagg 1020 

ggacgaggga acggcataga agaaactatt tgtaccgcgt ccgccaagaa gaatattggg 1080 

cgaaaccgca gtcccgacat atacaatcct caagccggca gccttaaaac cgccaacgat 1140 

ctgaacctgc tgatcctccg ctggctgggg ccaagcgccg aatatgggaa tctgtaccga 1200 

aatgctctgt ttgtggccca ctacaataca aatgcccact ctattatcta ccgcctcaga 1260 

gggagggctc atgtgcaagt ggtcgacagc aatgggaatc gcgtgtacga tgaggagctc 132 0 

caagaagggc atgtccttgt tgtgcctcag aatttcgcag ttgcgggcaa atcacagagt 1380 

gagaacttcg agtacgttgc ctttaagacc gattccagac cctccattgc aaacctggcc 1440 

ggagagaaca gtgttattga caatctgccg gaggaagtgg ttgctaacag ttatgggctt 1500 

cagcgcgaac aggctcggca gctgaagaac aacaatccgt tcaagttttt cgtccctcca 1560 

tcccagcagt cacccagagc tgtggcc 1587 

<210> 8 
<211> 529 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Modified Ara h3 

<4 00 > 8 

Ala Lys Leu Leu Glu Leu Ser Phe Cys Phe Cys Phe Leu Val Leu Gly 
15 10 15 

Ala Ser Ser lie Ser Phe Arg Gin Gin Pro Glu Glu Asn Ala Cys Gin 
20 25 30 

Phe Gin Arg Leu Asn Ala Gin Arg Pro Asp Asn Arg lie Glu Ser Glu 
35 40 45 

Gly Gly Tyr lie Glu Thr Trp Asn Pro Asn Asn Gin 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 Gin Glu lie Phe lie Gin Gin Gly 
85 90 95 

Arg Gly Tyr Phe Gly Leu lie Phe Pro Gly Cys Pro Arg His Tyr Glu 
100 105 110 
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Glu Pro His Thr Gin Gly Arg Arg Ser Gin Ser Gin Arg Pro Pro Arg 
115 120 125 

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

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

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

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

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

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

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

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

Glu Gly Gly Asn lie Phe Ser Gly Phe Thr Pro Glu Phe Leu Glu Gin 
260 265 270 

Ala Phe Gin Val Asp Asp Arg Gin lie Val Gin Asn Leu Arg Gly Glu 
275 280 285 

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

Arg lie 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 lie Glu Glu Thr lie Cys Thr 
340 345 350 

Ala Ser Ala Lys Lys Asn lie Gly Arg Asn Arg Ser Pro Asp lie Tyr 



Page 10 of 21 
PCT/AU2014/000286 

355 360 365 

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

lie 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 lie lie 
405 410 415 

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

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

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

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

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

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

Pro Phe Lys Phe Phe Val Pro Pro Ser Gin Gin Ser Pro Arg Ala Val 
515 520 525 

Ala 

<210> 9 
<211> 435 
<212> DNA 
<213> Artificial Sequence 

<220> 
<223> Modified Ara h6 

<400> 9 
gccaaatcca ctattcttgt ggccctcttg gcactcgtgc tggtcgccca tgcttctgct 60 

atgcgaaggg agagagggcg ccaaggtgac tcaagcagtt gcgaacgaca agtggacaga 12 0 

gtgaacctca aaccttgcga acagcacatt atgcagagaa ttatgggaga gcaagagcag 180 
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tatgatagtt atgatatcag atcaacacgc tcttccgatc agcaacagcg gtgttgcgat 240 

gaactcaacg aaatggagaa tacgcagcgg tgcatgtgtg aggctcttca gcaaatcatg 3 00 

gaaaaccaat gcgatcggct ccaagatcga cagatggtgc agcagtttaa gcgcgagctg 360 

atgaatttgc cacaacagtg caactttcgg gctccccaga gatgcgacct cgatgtcagc 42 0 

ggagggagat gctaa 435 

<210> 10 
<211> 144 
<212> PRT 
<213> Artificial Sequence 

<220> 
<223> Modified Ara h6 

<400> 10 

Ala Lys Ser Thr lie 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 Gin Gly Asp Ser Ser 
20 25 30 

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

His lie Met Gin Arg lie Met Gly Glu Gin Glu Gin Tyr Asp Ser Tyr 
50 55 60 

Asp lie Arg Ser Thr Arg Ser Ser Asp Gin Gin Gin Arg Cys Cys Asp 
65 70 75 80 

Glu Leu Asn Glu Met Glu Asn Thr Gin Arg Cys Met Cys Glu Ala Leu 
85 90 95 

Gin Gin lie Met Glu Asn Gin Cys Asp Arg Leu Gin Asp Arg Gin Met 
100 105 110 

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

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

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



PCT/AU2014/000286 
Page 12 of 21 

<213> Artificial Sequence 

<220> 
<223> PHAVag sequence 

<400> 11 
atgcagatct ttgtgaaaac actcacggga aaaactataa ctcttgaggt ggagccctct 60 

gacacaatcg aaaatgtgaa agccaagatc caagataagg aaggcatccc tccagaccag 120 

caacggctca tctttgcggg caaacaactg gaggatgggc gcactctcag tgattacaat 180 

attcaaaagg aatctacact gcacctggtt cttaggctgc ggggagcccg aggcagagtc 240 

agccctctga tgctgctgtt ggggatcttg gttcttgcat ccgtttcagc cacacatgcc 300 

aagtccagcc cataccagaa aaagaccgag aacccatgtg ctcagcggtg cctccagtca 360 

tgtcagcagg aacccgatga cctcaagcaa aaggcgtgtg aaagcagatg tacgaaactg 420 

gaatacgacc ccagatgcgt gtacgatcca cgaggccata ctggcaccac caatcaaaga 480 

tcaccacctg gcgagcgaac caggggacga cagccagggg attacgatga cgatagacga 540 

cagcctcgcc gggaagaggg tgggcgctgg ggtccagccg gtcccagaga gcgagaacgg 600 

gaagaggact ggcgccaacc ccgggaggac tggcgcagac cttcacacca gcagccccgg 660 

aaaatacgcc cggagggcag agagggtgaa caggaatggg gaacccctgg cagtcacgtc 720 

agggaagaaa ccagccggaa caaccccttc tatttcccct cccggaggtt tagcactcgg 780 

tacgggaacc aaaacggacg cattcgcgta cttcagagat ttgatcaacg ctcacggcag 840 

ttccagaacc ttcaaaacca tcggattgtt cagatcgagg ccaaaccaaa cactttggtt 900 

ctgccaaaac atgctgatgc agacaacata ctggtgatac agcagggtca agccacagtg 960 

acagtagcca atgggaacaa tcgcaaatca ttcaatctcg atgagggaca cgcactgagg 1020 

atcccttctg gctttatctc ctatatactg aatcggcacg acaatcaaaa tctcagggtt 1080 

gctaagatct ctatgccagt caacactccg ggtcagttcg aggatttctt tcccgcgtcc 1140 

tcacgggacc agtctagtta tcttcaagga ttcagcagaa acaccttgga agcggccttt 1200 

aacgccgagt ttaacgagat caggcgggtg cttctcgagg agaacgctgg cggggaacag 1260 

gaggagagag gccaacggcg gtggtctacc aggtccagtg agaacaatga gggcgtgatc 1320 

gtcaaggtat ctaaggagca tgtcgaggaa ctgaccaaac atgcaaagtc cgtttccaag 1380 

aaaggctccg aggaggaagg ggacattacg aatccgatca accttcggga gggcgagccg 1440 

gatctgtcaa ataactttgg aaaactcttc gaagtcaagc ccgacaaaaa gaatccgcag 1500 

ttgcaagatc tggacatgat gctcacgtgt gtcgagatta aggaaggagc actgatgttg 1560 

cctcacttta actccaaagc catggtgata gtcgtagtaa acaaaggaac cggcaatctg 1620 

gagttggtgg ctgtccgaaa ggaacaacag caaagagggc ggagggaaga agaggaagat 1680 



Page 13 of 21 
PCT/AU2014/000286 

gaggacgagg aggaggaggg atcaaaccgg gaggtacgcc gatacacagc gaggctgaaa 1740 

gagggagacg tgtttatcat gccggcagca catcctgtcg ctatcaacgc ctctagcgag 1800 

ctccatttgc tggggttcgg gatcaatgcg gagaacaatc atcgcatttt cctggcaggc 1860 

gacaaggaca acgttattga ccaaattgag aagcaagcca aggacctggc cttccctgga 1920 

tcaggtgaac aggtcgagaa gctcatcaaa aaccagaagg aatcccactt tgtatctgcc 1980 

agaccacagt cacagtccca gagcccctct agtcccgaga aggagagccc cgaaaaggaa 2 040 

gatcaagagg aggagaacca gggtggaaag ggcccactgc tttccattct caaagccttc 2100 

aatgctaagc tgacaatatt ggtggcactg gcactgttcc ttcttgctgc acacgcgtca 2160 

gcccggcagc agtgggaatt gcagggcgat cgaaggtgtc agtcacagct ggagagggcg 222 0 

aacctccggc cttgtgaaca gcacctgatg cagaagattc agcgggacga ggattcttac 2280 

gggcgagatc cttacagtcc ctcccaagat ccatatagcc cgtctcaaga cccagatcgc 2340 

agggacccat atagccccag cccctatgat cgaagaggtg ccggaagcag ccagcatcag 2400 

gaaaggtgct gcaatgagct gaacgagttc gagaacaacc agagatgtat gtgcgaggct 2460 

ctgcagcaga ttatggaaaa tcaatctgac cggctgcagg gacggcagca ggagcagcag 252 0 

ttcaaaaggg agctccgcaa ccttccacag cagtgcggtt tgcgcgcacc tcagcgctgc 258 0 

gacttggagg tggaaagcgg aggtagagac agatacgcga agctgctgga actcagcttc 2640 

tgtttctgtt tcctggtact cggcgcttca tcaatatctt ttaggcagca gccagaggaa 2700 

aatgcctgcc agttccaacg gctgaacgct cagcgaccag acaataggat cgaatcagaa 2760 

ggtggataca tcgagacttg gaacccgaat aaccaggagt tcgaatgtgc aggcgtggca 2820 

ctgtctcgcc ttgttctccg acgcaatgcg ctcaggcgcc cattctattc caatgcaccc 2880 

caagaaatct ttatccaaca gggcagaggg tacttcgggc tgatctttcc cggctgtccc 2940 

cggcactatg aggaacccca cacacagggc agaaggagcc agagccagcg gcctccccgg 3 000 

agattgcaag gggaggatca gagccagcag cagagagatt ctcatcagaa agtacatagg 3060 

ttcgatgagg gtgacctgat agctgtgcca accggtgttg ccttttggtt gtataatgac 3120 

cacgacacag acgtggtggc tgtgtctctg accgatacaa acaacaatga caatcagctt 3180 

gatcagttcc ctaggcgctt taacctggct ggcaacaccg aacaggagtt cttgagatat 3240 

cagcagcagt ctaggcagtc taggaggagg tccctgccat actcccctta cagccctcag 3300 

agtcagccta ggcaggaaga gagagaattc agtcccagag gccagcactc taggcgggag 3360 

cgggctgggc aggaggagga aaacgaaggt ggcaatatct ttagcggctt cactccagag 342 0 

tttctggaac aggcattcca agtagatgac agacagatcg tccagaacct taggggcgag 348 0 
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actgaatcag aagaggaagg ggcaatcgtg acggtgcgcg gaggcttgcg catcctgtcc 3540 

cctgaccgca aacgcagggc cgacgaggaa gaagagtatg acgaggatga atatgaatat 3600 

gatgaggagg atcgaaggcg cggaaggggc agtaggggac gagggaacgg catagaagaa 3660 

actatttgta ccgcgtccgc caagaagaat attgggcgaa accgcagtcc cgacatatac 3720 

aatcctcaag ccggcagcct taaaaccgcc aacgatctga acctgctgat cctccgctgg 3780 

ctggggccaa gcgccgaata tgggaatctg taccgaaatg ctctgtttgt ggcccactac 3840 

aatacaaatg cccactctat tatctaccgc ctcagaggga gggctcatgt gcaagtggtc 3900 

gacagcaatg ggaatcgcgt gtacgatgag gagctccaag aagggcatgt ccttgttgtg 3960 

cctcagaatt tcgcagttgc gggcaaatca cagagtgaga acttcgagta cgttgccttt 4020 

aagaccgatt ccagaccctc cattgcaaac ctggccggag agaacagtgt tattgacaat 4080 

ctgccggagg aagtggttgc taacagttat gggcttcagc gcgaacaggc tcggcagctg 4140 

aagaacaaca atccgttcaa gtttttcgtc cctccatccc agcagtcacc cagagctgtg 4200 

gccgccaaat ccactattct tgtggccctc ttggcactcg tgctggtcgc ccatgcttct 4260 

gctatgcgaa gggagagagg gcgccaaggt gactcaagca gttgcgaacg acaagtggac 4320 

agagtgaacc tcaaaccttg cgaacagcac attatgcaga gaattatggg agagcaagag 4380 

cagtatgata gttatgatat cagatcaaca cgctcttccg atcagcaaca gcggtgttgc 444 0 

gatgaactca acgaaatgga gaatacgcag cggtgcatgt gtgaggctct tcagcaaatc 4500 

atggaaaacc aatgcgatcg gctccaagat cgacagatgg tgcagcagtt taagcgcgag 4560 

ctgatgaatt tgccacaaca gtgcaacttt cgggctcccc agagatgcga cctcgatgtc 4620 

agcggaggga gatgctaa 4638 

<210> 12 
<211> 1545 
<212 > PRT 
<213> Artificial Sequence 

<220> 
<223> PHAVag sequence 

<400> 12 

Met Gin lie Phe Val Lys Thr Leu Thr Gly Lys Thr lie Thr Leu Glu 
15 10 15 

Val Glu Pro Ser Asp Thr lie Glu Asn Val Lys Ala Lys lie Gin Asp 
20 25 30 

Lys Glu Gly lie Pro Pro Asp Gin Gin Arg Leu lie Phe Ala Gly Lys 
35 40 45 
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Gin Leu Glu Asp Gly Arg Thr Leu Ser Asp Tyr Asn lie Gin 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 lie Leu Val Leu Ala Ser Val Ser 
85 90 95 

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

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

Lys Gin 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 Gin Arg 
145 150 155 160 

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

Asp Asp Arg Arg Gin 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 Gin Pro Arg 
195 200 205 

Glu Asp Trp Arg Arg Pro Ser His Gin Gin Pro Arg Lys lie Arg Pro 
210 215 220 

Glu Gly Arg Glu Gly Glu Gin 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 Gin Asn Gly Arg lie Arg Val Leu Gin 
260 265 270 

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

Ala Asp Ala Asp Asn lie Leu Val lie Gin Gin Gly Gin 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 He Pro Ser Gly Phe lie Ser Tyr lie Leu Asn Arg 
340 345 350 

His Asp Asn Gin Asn Leu Arg Val Ala Lys lie Ser Met Pro Val Asn 
355 360 365 

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

Ser Ser Tyr Leu Gin Gly Phe Ser Arg Asn Thr Leu Glu Ala Ala Phe 
385 390 395 400 

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

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

Ser Glu Asn Asn Glu Gly Val lie 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 lie Thr Asn Pro lie 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 Gin Leu Gin Asp Leu Asp Met Met Leu Thr Cys Val Glu 
500 505 510 

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

Val Arg Lys Glu Gin Gin Gin 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 lie Met Pro Ala Ala His Pro 
580 585 590 

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

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

Val lie Asp Gin lie Glu Lys Gin Ala Lys Asp Leu Ala Phe Pro Gly 
625 630 635 640 

Ser Gly Glu Gin Val Glu Lys Leu lie Lys Asn Gin Lys Glu Ser His 
645 650 655 

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

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

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

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

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

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

lie Gin Arg Asp Glu Asp Ser Tyr Gly Arg Asp Pro Tyr Ser Pro Ser 
755 760 765 

Gin Asp Pro Tyr Ser Pro Ser Gin Asp Pro Asp Arg Arg Asp Pro Tyr 



Page 18 of21 
PCT/AU2014/000286 

770 775 780 

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

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

Met Cys Glu Ala Leu Gin Gin lie Met Glu Asn Gin Ser Asp Arg Leu 
820 825 830 

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

Pro Gin Gin Cys Gly Leu Arg Ala Pro Gin 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 lie Ser Phe Arg Gin 
885 890 895 

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

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

Pro Asn Asn Gin 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 

Gin Glu lie Phe lie Gin Gin Gly Arg Gly Tyr Phe Gly Leu lie Phe 
965 970 975 

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

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

Gin Gin Gin Arg Asp Ser His Gin Lys Val His Arg Phe Asp Glu 
1010 1015 1020 
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Gly Asp Leu lie 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 Gin Leu Asp Gin Phe Pro Arg Arg Phe Asn 
1055 1060 1065 

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

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

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

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

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

Gin Ala Phe Gin Val Asp Asp Arg Gin lie Val Gin Asn Leu Arg 
1145 1150 1155 

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

Gly Gly Leu Arg lie 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 lie 
1205 1210 1215 

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

Asn Arg Ser Pro Asp lie Tyr Asn Pro Gin Ala Gly Ser Leu Lys 
1235 1240 1245 
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Thr Ala Asn Asp Leu Asn Leu Leu lie 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 lie lie Tyr Arg Leu Arg Gly 
1280 1285 1290 

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

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

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

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

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

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

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

Ala Val Ala Ala Lys Ser Thr lie 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 

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

Leu Lys Pro Cys Glu Gin His lie Met Gin Arg lie Met Gly Glu 
1445 1450 1455 

Gin Glu Gin Tyr Asp Ser Tyr Asp lie Arg Ser Thr Arg Ser Ser 
1460 1465 1470 
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Asp Gin Gin Gin Arg Cys Cys Asp Glu Leu Asn Glu Met Glu Asn 
1475 1480 1485 

Thr Gin Arg Cys Met Cys Glu Ala Leu Gin Gin lie Met Glu Asn 
1490 1495 1500 

Gin Cys Asp Arg Leu Gin Asp Arg Gin Met Val Gin Gin Phe Lys 
1505 1510 1515 

Arg Glu Leu Met Asn Leu Pro Gin Gin Cys Asn Phe Arg Ala Pro 
1520 1525 1530 

Gin Arg Cys Asp Leu Asp Val Ser Gly Gly Arg Cys 
1535 1540 1545 


