WO 2010/003225 PCT/CA2009/000926

AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATA
AAAGTTTAAGTTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTAC
TACTGTTATAAATCATTATTAAACATTAGAGTAAAGAAATATGGATGATAAGAAC
AAGAGTAGTGATATTTTGACAACAATTTTGTTGCAACATTTGAGAAAATTTIGTT
GTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAAGAGGGAG
AATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAA
ATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTT
AATTGCTGTAAATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAAT
TTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAAAATTAAAAGTTGAG
TCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAG
TTGTATTAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCT
ATATATTGCCCCATAGAGTCAGTTAACTCATTTTTATATTTCATAGATCAAATAA
GAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAA
AAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCA
ATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATC
TGTGGCACATCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACA
CAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAG
TCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAAT
TAATCATCTTGAGAGAAAATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTT
TCTCTTCTTGTGTTGGTTCCTTCTCAGATCT

GAGCTCTAAGTTAAAATGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTG
TTAATTTTGTTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTATT
TGTATGAGATGAACTGGTGTAATGTAATTCATTTACATAAGTGGAGTCAGAATC
AGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGCCGCGTACAATTGTC
TTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTTA
ATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTA
TCGAAATTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCC
CTTTGATAAATGATAGTACA

Fig. 1A
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Fig. 1B
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Fig. 2A

Right T-DNg
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Fig. 2B

Right T-DNg
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Fig. 3C
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Fig. 4A

SEQ ID NO.1
AGATCTTCGCTGACACAATATGTATAGGCTACCATGCCAACAACTCAACCGACACTGTTGACACAGTAC
TTGAGAAGAATGTGACAGTGACACACTCTGTCAACCTACTTGAGGACAGTCACAATGGAAAACTATGTCT
ACTAAAAGGAATAGCCCCACTACAATTGGGTAATTGCAGCGTTGCCGGATGGATCTTAGGAAACCCAGA
ATGCGAATTACTGATTTCCAAGGAATCATGGTCCTACATTGTAGAAACACCAAATCCTGAGAATGGAACA
TGTTACCCAGGGTATTTCGCCGACTATGAGGAACTGAGGGAGCAATTGAGTTCAGTATCTTCATTTGAG
AGATTCGAAATATTCCCCAAAGAAAGCTCATGGCCCAACCACACCGTAACCGGAGTATCAGCATCATGC
TCCCATAATGGGAAAAGCAGTTTTTACAGAAATTTGCTATGGCTGACGGGGAAGAATGGTTTGTACCCA
AACCTGAGCAAGTCCTATGTAAACAACAAAGAGAAAGAAGTCCTTGTACTATGGGGTGTTCATCACCCG
CCTAACATAGGGAACCAAAGGGCACTCTATCATACAGAAAATGCTTATGTCTCTGTAGTGTCTTCACATT
ATAGCAGAAGATTCACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCAGGAAGGAAGAATCAACT
ACTACTGGACTCTGCTGGAACCTGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGCGCCAT
GGTATGCTTTTGCACTGAGTAGAGGCTTTGGATCAGGAATCATCACCTCAAATGCACCAATGGATGAAT
GTGATGCGAAGTGTCAAACACCTCAGGGAGCTATAAACAGCAGTCTTCCTTTCCAGAATGTACACCCAG
TCACAATAGGAGAGTGTCCAAAGTATGTCAGGAGTGCAAAATTAAGGATGGTTACAGGACTAAGGAACA
TCCCATCCATTCAATCCAGAGGTTTGTTTGGAGCCATTGCCGGTTTCATTGAAGGGGGGTGGACTGGAA
TGGTAGATGGGTGGTATGGTTATCATCATCAGAATGAGCAAGGATCTGGCTATGCTGCAGATCAAAAAA
GTACACAAAATGCCATTAACGGGATTACAAACAAGGTCAATTCTGTAATTGAGAAAATGAACACTCAATT
CACAGCTGTGGGCAAAGAGTTCAACAAATTGGAAAGAAGGATGGAAAACTTAAATAAAAAAGTTGATGAT
GGGTTTCTAGACATTTGGACATATAATGCAGAATTGTTGGTTCTACTGGAAAATGAAAGGACTTTGGATT
TCCATGACTCCAATGTGAAGAATCTGTATGAGAAAGTAAAAAGCCAATTAAAGAATAATGCCAAAGAAAT
AGGAAACGGGTGTTTTGAGTTCTATCACAAGTGTAACAATGAATGCATGGAGAGTGTGAAAAATGGTAC
CTATGACTATCCAAAATATTCCGAAGAATCAAAGTTAAACAGGGAGAAAATTGATGGAGTGAAATTGGAA
TCAATGGGAGTATACTAAGAGCTCAGGCCT

Fig. 4B
SEQ ID NO. 2

GGTACCTATGACTATCCAAAATATTCCGAAGAATCAAAGTTAAACAGGGAGAAAATTGATGGAGTGAAAT
TGGAATCAATGGGAGTATACCAGATTCTGGCGATCTACTCAACTGTCGCCAGTTCCCTGGTTCTTTTGGT
CTCCCTGGGGGCAATCAGCTTCTGGATGTGTTCCAATGGGTCTTTGCAGTGTAGAATATGCATCTAAGA

GCTCAGGCCT

7/119



WO 2010/003225 PCT/CA2009/000926

Fig. 5

HAO from H1 (SEQ ID NO:28)

AGATCTTCGCTGACACAATATGTATAGGCTACCATGCCAACAACTCAACCGACACTGTTGACA
CAGTACTTGAGAAGAATGTGACAGTGACACACTCTGTCAACCTACTTGAGGACAGTCACAATG
GAAAACTATGTCTACTAAAAGGAATAGCCCCACTACAATTGGGTAATTGCAGCGTTGCCGGAT
GGATCTTAGGAAACCCAGAATGCGAATTACTGATTTCCAAGGAATCATGGTCCTACATTGTAG
AAACACCAAATCCTGAGAATGGAACATGTTACCCAGGGTATTTCGCCGACTATGAGGAACTGA
GGGAGCAATTGAGTTCAGTATCTTCATTTGAGAGATTCGAAATATTCCCCAAAGAAAGCTCAT
GGCCCAACCACACCGTAACCGGAGTATCAGCATCATGCTCCCATAATGGGAAAAGCAGTTTTT
ACAGAAATTTGCTATGGCTGACGGGGAAGAATGGTTTGTACCCAAACCTGAGCAAGTCCTATG
TAAACAACAAAGAGAAAGAAGTCCTTGTACTATGGGGTGTTCATCACCCGCCTAACATAGGGA
ACCAAAGGGCACTCTATCATACAGAAAATGCTTATGTCTCTGTAGTGTCTTCACATTATAGCAG
AAGATTCACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCAGGAAGGAAGAATCAACTA
CTACTGGACTCTGCTGGAACCTGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGC
GCCATGGTATGCTTTTGCACTGAGTAGAGGCTTTGGATCAGGAATCATCACCTCAAATGCACC
AATGGATGAATGTGATGCGAAGTGTCAAACACCTCAGGGAGCTATAAACAGCAGTCTTCCTTT
CCAGAATGTACACCCAGTCACAATAGGAGAGTGTCCAAAGTATGTCAGGAGTGCAAAATTAAG
GATGGTTACAGGACTAAGGAACATCCCATCCATTCAATCCAGAGGTTTGTTTGGAGCCATTGC
CGGTTTCATTGAAGGGGGGTGGACTGGAATGGTAGATGGGTGGTATGGTTATCATCATCAGA
ATGAGCAAGGATCTGGCTATGCTGCAGATCAAAAAAGTACACAAAATGCCATTAACGGGATTA
CAAACAAGGTCAATTCTGTAATTGAGAAAATGAACACTCAATTCACAGCTGTGGGCAAAGAGT
TCAACAAATTGGAAAGAAGGATGGAAAACTTAAATAAAAAAGTTGATGATGGGTTTCTAGACAT
TTGGACATATAATGCAGAATTGTTGGTTCTACTGGAAAATGAAAGGACTTTGGATTTCCATGAC
TCCAATGTGAAGAATCTGTATGAGAAAGTAAAAAGCCAATTAAAGAATAATGCCAAAGAAATAG
GAAACGGGTGTTTTGAGTTCTATCACAAGTGTAACAATGAATGCATGGAGAGTGTGAAAAATG
GTACCTATGACTATCCAAAATATTCCGAAGAATCAAAGTTAAACAGGGAGAAAATTGATGGAG
TGAAATTGGAATCAATGGGAGTATACCAGATTCTGGCGATCTACTCAACTGTCGCCAGTTCCC
TGGTTCTTTTGGTCTCCCTGGGGGCAATCAGCTTCTGGATGTGTTCCAATGGGTCTTTGCAGT
GTAGAATATGCATCTAAGAGCTCAGGCCT
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Fig. 6

SEQIDNO. 3

AAGCTTATGGAGAAAATAGTGCTTCTTCTTGCAATAGTCAGTCTTGTTAAAAGTGATCAGATTTGCATTGG
TTACCATGCAAACAATTCAACAGAGCAGGTTGACACAATCATGGAAAAGAACGTTACTGTTACACATGCC
CAAGACATACTGGAAAAGACACACAACGGGAAGCTCTGCGATCTAGATGGAGTGAAGCCTCTAATTTTA
AGAGATTGTAGTGTAGCTGGATGGCTCCTCGGGAACCCAATGTGTGACGAATTCATCAATGTACCGGAA
TGGTCTTACATAGTGGAGAAGGCCAATCCAACCAATGACCTCTGTTACCCAGGGAGTTTCAACGACTAT
GAAGAACTGAAACACCTATTGAGCAGAATAAACCATTTTGAGAAAATTCAAATCATCCCCAAAAGTTCTTG
GTCCGATCATGAAGCCTCATCAGGAGTTAGCTCAGCATGTCCATACCTGGGAAGTCCCTCCTTTTITAGA
AATGTGGTATGGCTTATCAAAAAGAACAGTACATACCCAACAATAAAGAAAAGCTACAATAATACCAACCA
AGAGGATCTTTTGGTACTGTGGGGAATTCACCATCCTAATGATGCGGCAGAGCAGACAAGGCTATATCA
AAACCCAACCACCTATATTTCCATTGGGACATCAACACTAAACCAGAGATTGGTACCAAAAATAGCTACT
AGATCCAAAGTAAACGGGCAAAGTGGAAGGATGGAGTTCTTCTGGACAATTTTAAAACCTAATGATGCAA
TCAACTTCGAGAGTAATGGAAATTTCATTGCTCCAGAATATGCATACAAAATTGTCAAGAAAGGGGACTC
AGCAATTATGAAAAGTGAATTGGAATATGGTAACTGCAACACCAAGTGTCAAACTCCAATGGGGGCGATA
AACTCTAGTATGCCATTCCACAACATACACCCTCTCACCATCGGGGAATGCCCCAAATATGTGAAATCAA
ACAGATTAGTCCTTGCAACAGGGCTCAGAAATAGCCCTCAAAGAGAGAGCAGAAGAAAAAAGAGAGGAC
TATTTGGAGCTATAGCAGGTTTTATAGAGGGAGGATGGCAGGGAATGGTAGATGGTTGGTATGGGTACC
ACCATAGCAATGAGCAGGGGAGTGGGTACGCTGCAGACAAAGAATCCACTCAAAAGGCAATAGATGGA
GTCACCAATAAGGTCAACTCAATCATTGACAAAATGAACACTCAGTTTGAGGCCGTTGGAAGGGAATTTA
ATAACTTAGAAAGGAGAATAGAGAATTTAAACAAGAAGATGGAAGACGGGTTTCTAGATGTCTGGACTTA
TAATGCCGAACTTCTGGTTCTCATGGAAAATGAGAGAACTCTAGACTTTCATGACTCAAATGTTAAGAAC
CTCTACGACAAGGTCCGACTACAGCTTAGGGATAATGCAAAGGAGCTGGGTAACGGTTGTTTCGAGTTC
TATCACAAATGTGATAATGAATGTATGGAAAGTATAAGAAACGGAACGTACAACTATCCGCAGTATTCAG
AAGAAGCAAGATTAAAAAGAGAGGAAATAAGTGGGGTAAAATTGGAATCAATAGGAACTTACCAAATACT
GTCAATTTATTCAACAGTGGCGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATGGATG
TGCTCCAATGGATCGTTACAATGCAGAATTTGCATTTAAGAGCTC
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Fig. 7A

SEQIDNO. 4
5-GTATTAGTAATTAGAATTTGGTGTC-3'

Fig. 7B

SEQIDNO. 5
5-GCAAGAAGAAGCACTATTTTCTCCATITTCTCTCAAGATGATTA-3’

Fig. 7C
SEQID NO. 6

5-TTAATCATCTTGAGAGAAAATGGAGAAAATAGTGCTTCTTCTTGC-3'

Fig. 7D
SEQIDNO. 7
5-ACTTTGAGCTCTTAAATGCAAATTCTGCATTGTAACGA-3
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Fig. 8A

HA1 peptide sequence (SEQ ID NO:9)

MKAKLLVLLCTFTATYADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCLLKGIAPLQ
LGNCSVAGWILGNPECELLISKESWSYIVETPNPENGTCYPGYFADYEELREQLSSVSSFERFEIFPK
ESSWPNHTVTGVSASCSHNGKSSFYRNLLWLTGKNGLYPNLSKSYVNNKEKEVLVLWGVHHPPNI
GNQRALYHTENAYVSVVSSHYSRRFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGNLIAPWY
AFALSRGFGSGITSNAPMDECDAKCQTPQGAINSSLPFQNVHPVTIGECPKYVRSAKLRMVTGLRNI
PSIQSRGLFGAIAGFIEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIEKMN
TQFTAVGKEFNKLERRMENLNKKVDDGFLDIWTYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLK
NNAKEIGNGCFEFYHKCNNECMESVKNGTYDYPKYSEESKLNREKIDGVKLESMGVYQILAIYSTVA
SSLVLLVSLGAISFWMCSNGSLQCRICI

Fig. 8B

HAS5 peptide sequence (SEQ ID No: 10)

MEKIVLLLAIVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLILR
DCSVAGWLLGNPMCDEFINVPEWSYIVEKANPTNDLCYPGSFNDYEELKHLLSRINHFEKIQIIPKSS
WSDHEASSGVSSACPYLGSPSFFRNVVWLIKKNSTYPTIKKSYNNTNQEDLLVLWGIHHPNDAAEQ
TRLYQNPTTYISIGTSTLNQRLVPKIATRSKVNGQSGRMEFFWTILKPNDAINFESNGNFIAPEYAYKI
VKKGDSAIMKSELEYGNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNRLVLATGLRNSPQR
ESRRKKRGLFGAIAGFIEGGWQGMVDGWYGYHHSNEQGSGYAADKESTQKAIDGVTNKVNSIIDK
MNTQFEAVGREFNNLERRIENLNKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRL
QLRDNAKELGNGCFEFYHKCDNECMESIRNGTYNYPQYSEEARLKREEISGVKLESIGTYQILSIYST
VASSLALAIMMAGLSLWMCSNGSLQCRICH*
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Fig. 9

Subtype H7 (SEQ ID NO:11)
>BHB940420(gb:AF071776|Symbol:HA[Name:hemagglutinin
precursor|Organism:Influenza A Virus A/chicken/New
York/1995|Chromosome: 4 | Subtype:H7 [Host:Avian

GACAAAATATGTCTTGGGCACCATGCTGTGGCARATGGRAACARAAGTGAACACATTAACAGAGAGGGGGA
TTGAAGTAGTGAACGCCACAGAGACGGTGGAAACTGCGAATATCAAGARAATATGTATTCAAGGGAAAAG
GCCAACAGATCTGGGACAATGTGCGACTTCTAGGAACCCTAATAGGACCTCCCCAATGTGATCAATTCCTG
GAGTTTTACTCTGATTTGATAATTGAGCGAAGAGAAGGAACCGATGTGTGCTATCCCGGTARATTCACAA
ATGAAGAATCACTGAGGCAGATCCTTCGAGGGTCAGGAGGAATTGATAAGGAGTCAATGGGTTTCACCTA
TAGTGGAATAAGAACCAATGGAGCGACAAGTGCCTGCAAAAGATCAGGTTCTTCTTTCTATGCAGAGATG
AAGTGGTITGCTGTCGAATTCAGACAATGCGGCATTCCCTCAAATGACAAAGTCGTATAGAAATCCCAGAA
ACARACCAGCTCTGATAATTTGGGGAGTTCATCACTCTGGATCGGTTAGCGAGCAGACCARACTCTATGE
AAGTGGAAACAAGTTGATAACAGTAGGAAGCTCAAAATACCAGCAATCATTCACCCCAAGTCCGGGAGCA
CGGCCACAAGTGAATGGACAATCAGGGAGAATCGATTTTCACTGGCTACTCCTTGATCCCAATGACACAG
TGACCTTCACTTTCAATGGGGCATTCATAGCCCCTGACAGGGCAAGTTTCTTTAGAGGAGAATCACTAGG
AGTCCAGAGTGATGTTCCTCTGGATTCTAGTTGTGGAGGGCGATTGCTTTCACAGTGGGGGTACGATAGTC
AGTTCCCTGCCATTCCAAAACATCAACCCTAGAACTGTGGGGAGATGCCCTCGGTATGTCARACAGACAA
GCCTCCTTTTGGCTACAGGAATGAGARATGTTCCAGAGAATCCAARGCCCAGAGGCCTTTTTGGAGCAAT
TGCTGGATTCATAGAGAATGGATGGGAGGGTCTCATCGATGGATGGTATGGTTTCAGACATCAARAATGCA
CAAGGGGAAGGAACTGCAGCTGACTACAARAGCACCCAATCTCGCAATAGATCAGATCACAGGCAAATTGA
ATCGTCTGATTGACAAAACAAATCAGCAGTTTGAGCTGATAGACAATGAGT TCAATGAGATAGAACARACA
AATAGGARATGTCATTAATTGGACACGAGACGCAATGACTGAGGTATGGTCGTATAATGCTGAGCTGTTG
GTGGCAATGGAARAATCAGCATACAATAGATCTTGCGGACTCAGAAATGARCARACTTTATGAGCGTGTCA
GAARRACAACTAAGGGAGAATGCTGAAGAAGATGGAACTGGATGTTTTGAGATATTCCATAAGTGTGATGA
TCAGTGCATGGAGAGCATAAGGAACAACACTTATGACCATACTCAATACAGAACAGAGTCATTGCAGAAT
AGAATACAGATAGACCCAGTGAAATTGAGTAGTGGATACAAAGACATAATCTTATGGTTTAGCTTCGGGG
CATCATGTTTTCTTCTTCTAGCCGTTGTAATGGGATTGGTTTTCATTTGCATAAAGAATGGARACATGCG
GTGCACCATTTGTATATAA
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Fig. 10A

Subtype H2 (SEQ ID NO:12)
>gi|408516|gb|L11132.1|FLADE88HA Influenza A virus (A/herring gull/DE/677/88
(H2N8)) hemagglutinin (HA) gene, complete cds

AGCARAAGCAGGGGTTATACCATAGACAACCAAAGGCAAGACAATGGCCATCATTTATCTAATTCTTCTG
TTCACAGCAGTGAGAGGGGACCAAATATGCATTGGATACCATTCCAACAATTCCACAGARAAGGTTGACA
CAATCCTAGAGAGAAATGTCACTGTGACTCACGCTGAGGACATTCT TGAGAAGACTCACAATGGGAAGTT
ATGCAAACTAAATGGAATCCCTCCACTTGAATTAAGGGATTGCAGCATTGCCGGATGGCTCCTTGGGAAT
CCAGAATGTGATATACTTCTAACTGTGCCAGRATGGTCATACATAATAGAAAAAGAAAATCCAAGGAACG
GCTTGTGCTACCCAGGCAGTTTCAATGATTATGAAGAATTGAAGCATCTTATCAGCAGCGTGACACATTT
TGAGAAAGTAAAGATTCTGCCCAGAAATGAATGGACACAGCATACAACAACTGGAGGTTCACAGGCTTGC
GCAGACTATGGTGGTCCGTCATTCTTCCCGGAACATGCTCTGGTTGACARAGAAAGGGTCGAATTATCCAA
TTGCCAAAAGATCTTACAACAATACAAGTGGGGAACAAATGCTGATCATTTGGGGGATACATCACCCCAA
TGATGAAAGTGAACAAAGAGCATTGTATCAGAATGTGGGGACCTATGTGTCAGTAGGAACATCAACACTG
ARCAAAAGATCATCCCCAGAAATAGCAACAAGACCTAAAGTGAATGGACAAGGAGGCAGAATGGAATTCT
CGTGGACTATCTTAGATATATGGGACACAATAAATTTTGAGAGTACTGGCAATCTAATTGCACCAGAATA
TGGTTTCAARATATCCARACGAGGTAGTTCAGGGATCATGAAAACAGAAGGAAAACTTGAARAACTGCGAG
ACCAAGTGCCAAACTCCTTTGGGAGCAATAAATACAACATTACCCTTTCACAATATCCACCCACTGACCA
TTGGTGAGTGCCCCAAATATGTAAAATCGGAAAGATTAGTCTTAGCAACAGGACTAAGARACGTCCCTCA
GATTGAGTCAAGGGGATTGTTTGGGGCAATAGCTGGTTTTATAGAGGGTGGATGGCAAGCGAATGGTTGAT
GGTTGGTATGGGTATCATCACAGCAATGACCAGGGATCTGGGTATGCAGCAGACAAAGAATCCACTCARA
AGGCAATTGATGGAATCACCAACAAGGTAAATTCTGTGATCGAAAAGATGAACACCCAATTCGGAGCTGT
TGGARAAGAATTCAGTAACTTGGAGAGAAGACTGGAGAACTTGAATAAAAAGATGGAGGACGGATTTCTA
GATGTGTGGACATACAATGCCGAGCTCCTAGTTCTAATGGAAARATGAGAGGACACTTGACTTTCATGATT
CTAATGTCAAGAATCTATATGATARAGTCAGAATGCAACTGAGAGACAATGCAAAAGAACTAGGGAATGG
ATGTTTTGAATTTTATCACAAATGTGATGATGAATGCATGAACAGTGTGAAGRATGGGACATATGATTAT
TCCAAGTATGAAGAGGAGTCTAAACTAAACAGGACTGAAATCAAAGGGGTTAAATTGAGCAATATGGGGG
TTTATCAAATCCTTGCCATCTATGCTACAGTAGCAGGTTCCCTGTCACTGGCRATCATGATAGCTGGGAT
TTCTATATGGATGTGCTCCAACGGGTCTCTGCAATGCAGAATCTGCATATGATCATCAGTCATTTTGTAA
TTAAAAACACCCTTGTTTCTACT
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Fig. 10B

Subtype H3 (SEQ ID NO:13)

>BHB2107299 |gb:EF473574 | Symbol:HA|Name:hemagglutinin|Organism: Influenza A
Virus A/Texas/32/2003|Segment:4|Subtype:H3|Host: Human

CRAAAACTTCCCGGAAATGACAACAGCACGGCAACGCTGTGCCTTGGGCACCATGCAGTACCARARCGGAA
CGATAGTGAAAACAATCACGAATGACCAAATTGAAGTTACTAATGCTACTGAGCTGGTACAGAGTTCCTC
AACAGGTGGAATATGCGACAGTCCTCATCAGATCCTTGATGGAGAAAACTGCACACTAATAGATGCTCTA
TTGGGAGACCCTCAGTGTGATGGCTTCCAAAATAAGAAATGGGACCTTTTTGTTGAACGCAGCARAGCCT
ACAGCAACTGTTACCCTTATGATGTGCCGGATTATGCCTCCCTTAGGTCACTAGTTGCCTCATCCGGCAC
ACTGGAGTTTAACAATGAAAGCTTCGATTGGACTGGAGTCACTCAGAATGGAACAAGCTCTGCTTGCARA
AGGAGATCTAATAAAAGTTTCTTTAGTAGATTGAATTGGTTGACCCACTTAAAATACAAATACCCAGCAT
TGAACGTGACTATGCCAAACAATGAAAAATTTGACARATTGTACATTTGGGGGGTTCACCACCCGGGTAC
GGACAGTGACCAAATCAGCCTATATGCTCAAGCATCAGGAAGAATCACAGTCTCTACCAAAAGAAGCCAA
CAAACTGTAATCCCGAATATCGGATCTAGACCCAGGGTAAGGGATGTCTCCAGCCGAATAAGCATCTATT
GGACAATAGTAAAACCGGGAGACATACTTTTGATTAACAGCACAGGGAATCTAATTGCTCCTCGGGGTTA
CTTCAAAATACGAAGTGGGAAAAGCTCAATAATGAGATCAGATGCACCCATTGGCAAATGCAATTCCGAA
TGCATCACTCCAAATGGAAGCATTCCCAATGACARACCATTTCAARATGTRAACRAGGATCACATATGGGG
CCTGTCCCAGATATGTTAAGCAAAACACTCTGAAATTGGCAACAGGGATGCGARATGTACCAGAGARACA
AACTAGAGGCATATTTGGCGCAATCGCGGGTTTCATAGAARATGGTTGGGAGGGAATGGTGGACGGTTGG
TACGGTTTCAGGCATCAAAATTCTGAGGGCACAGGA
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Fig. 10C

Subtype H4 (SEQ ID NO:14)
>BHB1050162 [gb:DQ021859| Symbol :HA|Name: hemagglutinin|{Organism: Influenza
A Virus A/mallard/MN/33/00]|Segment:4|Subtype:H4|Host:Avian

ATGCTATCAATCACGATTCTGTTTCTGCTCATAGCAGAGGGTTCCTCTCAGAATTACACAGGGAATCCCG
TGATATGCCTGGGACATCATGCCGTATCCAATGGGACAATGGTGAAAACCCTGACTGATGACCAAGTAGA
AGTTGTCACTGCCCAAGAATTAGTGGAATCGCAACATCTACCGGAGTTGTGTCCTAGCCCTTTAAGATTA
GTAGATGGACAAACTTGTGACATCGTCAATGGTGCCTTGGGGAGTCCAGGCTGTGATCACTTGAATGGTG
CAGAATGGGATGTCTTCATAGAACGACCCACTGCTGTGGACACTTGTTATCCATTTGATGTGCCGGATTA
CCAGAGCCTACGGAGTATCCTAGCAAACAATGGGAAATTTGAGTTCATTGCTGAGGAATTCCAATGGAAC
ACAGTCAAACAAAATGGGAAATCCGGAGCATGCARAAGAGCAAATGTGAATGACTTTTTCAACAGATTGA
ACTGGCTGACCAAATCTGATGGGAATGCATACCCACTTCAAAACCTGACAARGGTTAACAACGGGGACTA
TGCAAGACTTTACATATGGGGAGTTCATCATCCTTCAACTGACACAGAACAAACCAACTTGTATAAGAAC
AACCCTGGGAGAGTAACTGTTTCCACCAAAACCAGTCAAACAAGTGTGGTACCARACATTGGCAGTAGAC
CATGGGTAAGAGGCCAAAGCGGCAGGATTAGCTTCTATTGGACRATTGTGGAGCCAGGAGACCTCATAGT
CTTCAACACCATAGGGAATTTAATTGCTCCGAGAGGTCATTACAAGCTTAACAGTCAARAGAAGAGCACA
ATTCTGAATACTGCAATTCCCATAGGATCTTGTGTTAGTAAATGTCACACAGATAGGGGTTCAATCTCTA
CAACCAAACCCTTTCAGAACATCTCAAGAATATCAARTTGGGGACTGTCCCAAGTATGTCAAACAGGGATC
CTTGAAACTAGCTACAGGAATGAGGAATATCCCTGAGAAAGCAACCAGAGGCCTGTTTGGTGCRATTG
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Fig. 10D

Subtype H5 (SEQ ID NO:15)

>BHB950029|gb:AF501235| Symbol:HA|Name:hemagglutinin|Organism: Influenza A Virus
A/duck/Shanghai/1/2000|Segment: 4 |Subtype:H5|Host:Avian

ATGGAGAAAATAGTGCTTCTTCTTGCAATAGTCAGTCTTGTTARAAGTGATCAGATTTGCATTGGTTACC
ATGCAAACAACTCGACAGAGCAGGTTGACACAATAATGGAAAAGAACGTTACTGTTACACATGCCCAAGA
CATACTGGAAAAGACACACAACGGGAAACTCTGCGATCTAGATGGAGTGAAGCCTCTAATTTTGAGAGAT
TGTAGTGTAGCTGGATGGCTCCTCGGAAACCCTATGTGTGACGAATTCATCAATGTGCCGGAATGGTCTT
ACATAGTGGAGAAGGCCAGTCCAGCCAATGACCTCTGTTACCCAGGGGATTTCARCGACTATGAAGAACT
GAAACACCTATTGAGCAGAATAAACCACTTTGAGAAAATTCAGATCATCCCCAAAAGTTCTTGGTCCAAT
CATGAAGCCTCATCAGGGGTGAGCGCAGCATGTCCATACCATGGGAAGCCCTCCTTTTTCAGAAATGTGG
TATGGCTTATCAAAAAGAACAGTGCATACCCAACAATARAGAGGAGCTACAATAATACCAACCARAGAAGA
TCTTTTGGTACTGTGGGGGATTCACCATCCTAATGATGCGGCAGAGCAGACAAAGCTCTATCAAAACCCA
ACCACCTATATTTCCGTTGGAACATCAACACTAAACCAGAGATTGGTCCCAAARATAGCTACTAGATCCA
AAGTAAACGGGCAAAGTGGAAGAATGGAGTTCTTCTGGACAATTTTARAGCCGAATGATGCCATARATTT
CGAGAGTAATGGAAATTTCATTGCTCCAGAARTATGCATACAAAATTGTCAAGAAAGGGGACTCAGCAATT
ATGAAAAGTGAATTGGAATATGGTAACTGCAACACCAAGTGTCARACTCCAATGGGGGCGATAAACTCTA
GTATGCCATTCCACAACATACACCCTCTCACAATCGGGGAATGCCCCAAATATGTGAAATCAAACAGATT
AGTCCTTGCGACTGGACTCAGARATACCCCTCAAAGAGATAGAAGARGAAAARAGAGAGGACTATTTGGA
GCTATAGCAGGTTTTATAGAGGGAGGATGGCAAGGAATGGTAGATGGTTGGTATGGGTACCACCATAGCA
ATGAGCAGGGGAGTGGATACGCTGCAGACAAAGAATCCACTCARAAGGCAATAGATGGAGTCACCAATAA
GGTCAACTCGATCATTGACAAAATGAACACTCAGTTTGAGGCCGTTGGAAGGGAATTTAATAACTTAGAA
AGGAGGATAGAAAATTTARACAAGAAGATGGAAGACGGATTCCTAGATGTCTGGACTTATAATGCTGAAC
TTCTGGTTCTCATGGAAAATGAGAGAACTCTAGACTTTCATGATTCAAATGTCAAGAACCTTTACAACAR
GGTCCGACTACAGCTTAGGGATAATGCARAGGAGCTGGGTAATGGTTGTTTCGAGTTCTATCACAAATGT
GATARTGAATGTATGGAAAGTGTAAAAARCGGGACGTATGACTACCCGCAGTATTCAGARGAAGCARGAC
TAAACAGAGAGGAAATAAGTGGAGTAAAATTGGAATCAATGGGAACTTACCAAATACTGTCAATTTATTC
AACAGTGGCGAGTTCCCTAGCACTGGCAATCATGGTAGCTGGTCTATCTTTATGGATGTGCTCCAATGGG
TCGTTACAATGCAGAATTTGCATTTAA
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Fig. 10E

Subtype H6 (SEQ ID NO:16)
>BHB1049778|gb:D0Q021667 | Sympbol:HA|Name:hemagglutinin|Organism: Influenza
A Virus A/northern pintail/TX/828189/02|Segment:4|Subtype:H6|{Host:Avian

ATGATTGCAATCATTGTAARTAGCGATACTGGCAGCAGCCGGAAAGT CAGACAAGATCTGCATTGGGTATC
ATGCCAACAATTCAACAACACAGGTGGATACGATACTTGAGAAGAATGTAACCGTCACACACTCAGTTGA
ATTGCTGGAGAATCAGAAGGAAGAAAGATTCTGCAAGATCTTGAACAAGGCCCCTCTCGACCTAAAGGGA
TGCACCATAGAGGGTTGGATCTTGGGGAATCCCCAATGCGATCTGTTGCTTGGTGACCAAAGCTGGTCAT
ATATAGTGGAAAGACCTACTGCCCAAAATGGGATATGCTACCCAGGAGCTTTGAATGAGGTAGAAGAACT
GAAAGCATTTATCGGATCAGGAGAAAGGGTAGAGAGATTTGAGATGTTTCCCAARAGCACATGGGCAGGG
GTAGACACCAGCAGTGGGGTAACAAAAGCTTGTCCTTATAATAGTGGTTCATCTTTCTACAGAAACCTCC
TATGGATAATARAGACCAAGTCAGCAGCGTATCCAGTAATTAAGGGAACTTACAGCAACACTGGAAACCA
GCCAATCCTCTATTTCTGGGGTGTGCACCATCCTCCTGACACCAATGAGCARRATACTCTGTATGGCTCT
GGCGATCGGTATGTTAGGATGGGAACTGAGAGCATGAATTTTGCCAAGAGCCCAGAAATTGCGGCAAGAL
CCGCTGTGAATGGCCAAAGAGGTCGAATTGATTATTACTGGTCTGTTTTARAACCAGGAGARACCTTGAA
TGTGGAATCTAATGGAAATCTAATCGCTCCTTGGTATGCATACAAATTTGTCAACACARATAATAAGGGA
GCCGTCTTCAAGTCAAATTTACCAATCGAGAATTGCGATGCCACATGCCAGACTATTGCAGGAGTCCTAA
GGACCAATAARAACATTTCAGAATGTGAGCCCTCTGTGGATAGGAGAATGCCCCAAGTATGTGAARAGTGA
AAGTCTAAGGCTTGCTACTGGACTAAGAAATGTTCCACAGATTGAAACCAGAGGGCTTTTCGGAGCTATC

17/119



WO 2010/003225 PCT/CA2009/000926

Fig. 10F

Subtype H8 (SEQ ID NO:17)

>gi|221317|dbj|D90304.1 | FLAHAHSN4 Influenza A virus
(A/Turkey/Ontario/6118/68 (18N4)) gene for hemagglutinin precursor, complete
cds

ATGGAAAAATTCATCGCAATAGCAACCTTGGCGAGCACAAATGCATACGATAGGATATGCATTGGGTACC
AATCAAACAACTCCACAGACACAGTGAACACTCTCATAGAACAGAATGTACCAGTCACCCAAACAATGGA
GCTCGTGGAAACAGAGAAACATCCCGCTTATTGTAACACTGATTTAGGTGCCCCATTGGAACTGCGAGAC
TGCAAGATTGAGGCAGTAATCTATGGGAACCCCAAGTGTGACATCCATCTGAAGGATCAAGGTTGGTCAT
ACATAGTGGAGAGGCCCAGCGCACCAGAAGGGATGTGTTACCCTGGATCTGTGGAAAATCTAGAAGAACT
GAGGTTTGTCTTCTCCAGTGCTGCATCTTACAAGAGAATAAGACTATTTGACTATTCCAGGTGGAATGTG
ACTAGATCTGGAACGAGTAAAGCATGCAATGCATCAACAGGTGGCCAATCCTTCTATAGGAGCATCAATT
GGTTGACCARAARAGGAACCAGACACTTATGACTTCAATGAAGGAGCTTATGTTAATAATGAAGATGGAGA
CATCATTTTCTTATGGGGGATCCATCATCCGCCGGACACAARAAGAGCAGACAACACTATATAAAAATGCA
AACACTTTGAGTAGTGTTACTACTAACACTATAAACAGAAGCTTTCAACCARATATTGGTCCCAGACCAT
TAGTAAGAGGACAGCAAGGGAGGATGGATTACTATTGGGGCATTCTGAAAAGAGGGGAGACTCTGAAGAT
CAGGACCAACGGAAATTTAATCGCACCTGAATTTGGCTATCTGCTCARAGGTGAAAGCTACGGCAGAATA
ATTCAAAATGAGGATATACCCATCGGGAACTGTAACACAAAATGTCAAACATATGCGGGAGCAATCAATA
GCAGCAAACCCTTTCAGAATGCAAGTAGGCATTACATGGGAGAATGTCCCAAATATGTGAAGAAGGCAAG
CTTGCGACTTGCAGTTGGGCTTAGGAATACGCCTTCTGTTCGAACCCAGAGGACTGTTTGGAGCCATTGCT
GGTTTCATTGAAGGAGGATGGTCTGGAATGATTGATGGGTGGTATGGATTTCATCACAGCAATTCAGAGG
GAACAGGAATGGCAGCTGACCAGAAATCAACACAAGAAGCCATCGATAAGATCACCAATAAAGTCAACAA
TATAGTTGACAAGATGAACAGGGAGTTTGAAGTTGTGAATCATGAGTTCTCTGAAGTTGAAAAAAGAATA
AACATGATAAACGATAAAATAGATGACCAAATTGAAGATCTTTGGGCTTACAATGCAGAGCTCCTTGTGC
TCTTAGAGAACCAGAAAACGCTAGACGAACATGATTCCAATGTCARARACCTTTTTGATGAAGTGAAAAG
GAGACTGTCAGCCAATGCAATAGATGCTGGGAACGGTTGCTTTGACATACTTCACAAATGCGACAATGAG
TGTATGGAAACTATAAAGAACGGAACTTACGATCATAAGCAATATGAAGAGGAGGCTAAACTAGARAGGA
GCAAGATAAATGGAGTAAAACTAGAAGAGAACACCACTTACAAAATTCTTAGCATTTACAGTACAGTGGC
GGCCAGTCTTTGCTTGGCAATCCTGATTGCTGGAGGTTTAATCCTGGGCATGCAARRATGGATCTTGTAGA
TGCATGTTCTGTATTTGA
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Fig. 10G

Subtype H9 (SEQ ID NO:18)

>BHB954830|gb:AM087218 | Symbol : HA|Name : hemagglutinin|Organism: Influenza A Virus
A/shoveler/Iran/G54/03|Segment:4|Subtype:H9|Host:Avian

ATGGAAACAGTATCACTAATGACTATACTACTAGTAGCAACAGCAAGCAATGCAGACAAAATCTGCATCG
GCCACCAGTCAACAAACTCCACAGARACTGTGGACACGCTAACAGAAACCAATGTTCCTGTGACACATGC
CAAAGAATTGCTCCACACAGAGCACAATGGAATGCTGTGTGCAACAAATCTGGGACATCCCCTAATCTTA
GACACGTGCACTATTGAAGGACTGATCTATGGTAACCCTTCTTGTGACTTGCTGTTGGGAGGAAGAGAAT
GGTCCTACATCGTCGAAAGGTCATCAGCTGTAAATGGAACGTGTTACCCTGGGAATGTAGAGAACCTAGA
GGAACTCAGGACACTTTTTAGTTCCGCTAGTTCCTACCGAAGAATCCAAATCTTCCCAGACACAATCTGG
AATGTGACTTACACTGGAACAAGCAAAGCATGTTCAGATTCATTCTACAGGAGTATGAGATGGCTGACTC
AAAAAAGCGGGTCTTACCCTGTTCAAGACGCTCAATACACAAATAATATGGGAAAGAGCATTCTTTTCGT
GTGGGGCATACATCACCCACCCACTGAAGCTGCACAGACAAATTTGTACACAAGAACCGACACAACAACA
AGCGTGACAACAGAAGACTTAAATAGGATCTTCAAACCCGATGGTAGGGCCAAGGCCCCTTGTCAATGGTC
TGCAGGGAAGAATTAATTATTATTGGTCGGTACTAAAACCAGGCCAGACACTGCGAGTAAGATCCAATGG
GAATCTAATTGCTCCATGGTATGGACACATTCTTTCGGGAGGGAGCCATGGAAGAATCCTGAAGACTGAT
TTRAAAAAGTAGTAATTGCGTAGTGCAATGTCAGACTGARAAAGGCGGCTTAAACAGTACATTGCCGTTCC
ACAATATCAGTAAATATGCATTTGGAAACTGTCCCAAATATGTTAGAGTTAAAAGTCTCARACTGGCAGT
AGGGTTGAGGAACGTGCCTGCTAGATCAAGTAGAGGACTATTCGGAGCCATAGCTGGATTCATAGRAAGGA
GGTTGGCCAGGACTAGTCGCTGGTTGGTATGGTTTCCAGCATTCAARATGATCAAGGGGTTGGTATTGCGG
CAGATAGGGATTCAACTCAAAAGGCAATTGATAGAATAACAACCAAGGTGAATAATATAGTCGACARAAT
GAACAAACAATATGAAATAATTGATCATGAATTCAGTGAGGTTGAAACTAGGCTCAACATGATCAATAAT
AAGATTGATGACCAAATACAAGACATATGGGCATATAATGCAGAGTTGCTAGTACTACTTGAAAACCAGA
AAACACTCGATGAGCATGACGCAAATGTGAAGA
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Fig. 10H

Subtype H10 (SEQ ID NO:19)

>g11324365|gb|M21647.1 | FLAMS84HA Influenza A virus
(A/chicken/Germany/N/1949 (H10N7)) hemagglutinin precursor,
gene, complete cds

AGCAAAAGCAGGGGTCACAATGTACAAAGTAGTAGTAATAATTGCGCTCCTTGGAGCAGTGARAGGTCTT
GACAGAATCTGCCTAGGACACCATGCGGTTGCCAATGGAACCATTGTGAAGACCCTTACARATGAACAAG
AGGRAAGTGACCAATGCTACTGAGACGGTAGAGAGCACAAATTTGAATAAATTGTGTATGAAAGGAAGAAG
CTACAAGGACTTGGGCAATTGTCACCCGGTAGGAATGTTGATAGGAACACCTGTTTGTGATCCGCACTTG
ACCGGGACCTGGGACACTCTCATTGAGCGAGAGAATGCCATTGCCCACTGTTATCCAGGGGCAACCATAA
ATGAAGRAGCATTGAGGCAGAAARATAATGGAAAGTGGAGGAATCAGCAAGATGAGCACTGGCTTCACTTA
TGGGTCTTCCATCACCTCAGCTGGGACCACTAAGGCATGCATGAGAAATGGAGGAGATAGTTTCTATGCA
GAGCTCRAAATGGCTAGTGTCAAAGACAAAGGGACAAAATTTCCCTCAGACAACAAACACCTATCGGAATA
CGGACACAGCAGAACATCTCATAATATGGGGAATTCATCACCCTTCCAGCACACAGGRAAAGAATGACTT
ATACGGAACTCAGTCACTATCTATATCAGTTGAGAGTTCTACATATCAGAACAACTTTGTTCCAGTTGTT
GGGGCAAGACCTCAGGTCAATGGACAAAGTGGGCGAATTGACTTTCACTGGACACTAGTACAGCCGGGETG
ACAACATAACCTTCTCAGACAATGGAGGTCTAATAGCACCAAGTCGAGTTAGCAAATTAACTGGAAGGGA
TTTGGGAATCCAATCAGAAGCGTTGATAGACAACAGTTGTGAATCCAAATGCTTTTGGAGAGGGGGTTCT
ATAAATACAAAGCTCCCTTTTCAAAATCTGTCACCCAGAACAGTAGGTCAATGCCCCAAATACGTAAATC
AGAGGAGTTTACTGCTTGCAACAGGGATGAGGAATGTGCCAGAAGTGGTGCAGGGAAGGGGTCTGTTTGG
TGCAATAGCAGGGTTCATAGAAAACGGATGGGAAGGAATGGTAGACGGCTGGTATGGTTTCAGACACCAA
AATGCCCAGGGCACAGGCCAAGCTGCTGATTACAAGAGTACTCAAGCAGCTATTGACCAAATCACAGGGA
AACTGAACAGGTTGATTGAGAAGACCAACACTGAGTTTGAGTCAATAGAATCTGAATTCAGTGAGACTGA
GCATCARATTGGTAACGTCATTAATTGGACCARAGATTCAATAACCGACATTTGGACTTACRACGCAGAG
CTATTAGTGGCAATGGAGAATCAGCACACAATTGACATGGCTGATTCAGAGATGCTAAATCTGTATGAAA
GGGTAAGAAAGCAACTCAGACAGAATGCAGAAGAAGACGGARAGGGATGCTTTTGAGATATATCATACTTG
TGATGATTCGTGCATGGAGAGTATAAGGAACAATACTTATGACCATTCACAATACAGAGAGGAGGCTCTT
CTGAATAGACTGAACATCAACCCAGTGAAACTTTCTTCGGGGTACRAAGACATCATACTTTGGTTTAGCT
TCGGGGAATCATGCTTTGTTCTTCTAGCCGTTGTTATGGGTCTTGTTTTCTTCTGCCTGARARATGGARA

CATGCGATGCACAATCTGTATTTAGTTARAAACACCTTGTTTCTACT
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Fig. 101

Subtype H11 (SEQ ID NO:20)

>gi|221307|dbj|D90306.1|FLAHAH11N influenza A virus (A/duck/England/56(H11N6)) gene for hemagglutinin
precursor, complete cds

ATGGAGAARACACTGCTATTTGCAGCTATTTTCCTTTGTGTGAAAGCAGATGAGATCTGTATCGGGTATT
TAAGCAACAACTCGACAGACAAAGTTGACACAATAATTGAGAACAATGTCACGGTCACTAGCTCAGTGGA
ACTGGTTGAGACAGAACACACTGGATCATTCTGTTCAATCAATGGAARACAACCAATAAGCCTTGGAGAT
PGTTCATTTGCTGGATGGATATTAGGAAACCCTATGTGTGATGAACTAATTGGAAAGACTTCATGGTCTT
ACATTGTGGAAARACCCRATCCAACAAATGGAATCTGTTACCCAGCGAACTTTAGAGAGTGAAGAAGAACT
AAGACTGAAATTCAGTGGAGTTTTAGAATTTAACAAATTCCGAAGTATTCACATCAAATGGATGGGGTGCT
GTAAATTCAGGAGTAGGAGTAACCGCTGCATGCAAATTCGCGGGTTCTAATTCTTTCTTTCGAAACATGG
TATGGCTGATACACCAATCAGGAACATATCCTGTAATAAAGAGRAACCTTTAACAACACCAAAGGGAGAGA
TGTACTGATTGTTTGGGGAATTCATCATCCTGCTACACTGACAGAACATCAAGATCTGTATAARAAGGAC
AGCTCCTATGTAGCAGTGGGTTCAGAGACCTACAACAGAAGATTCACTCCAGAAATCAACACTAGGCCCA
GAGTCAATGGACAGGCCGGACGGATGACATTCTACTGGAAGATAGTCAAACCAGGAGAATCAATAACATT
CGAATCTAATGGGGCGTTCCTAGCTCCTAGATATGCTTTTGAGATTGTCTCTGTTGGAAATGGGAAACTG
TTCAGGAGCGAACTGAACATTGAATCATGCTCTACCAAATGTCAAACAGAAATAGGAGGAATTAATACGA
ACAARAAGCTTCCACAATGTTCACAGAAACACTATCGGGGATTGCCCCAAGTATGTGAATGTCAAATCCTT
AAAGCTTGCAACAGGACCTAGAAATGTCCCAGCAATAGCATCGAGAGGCTTGTTTGGAGCAATAGCTGGA
TTCATAGAAGGGGGATGGCCTGGACTGATCAATGGATGGTATGGGTTCCAACACAGGGACGAAGRAGGRAA
CAGGCATTGCAGCAGACARAGGAGTCAACTCAAAAGGCAATAGACCAGATAACATCCAAGGTAAATAACAT
CGTTGACAGGATGAATACAAACTTTGAGTCTGTGCAACACGAATTCAGTGAAATAGAGGARAGAATAAAT
CAATTATCAAAACACGTAGATGATTCTGTGGTTGACATCTGGTCATATAATGCACAGCTTCTCGTTTTAC
TTGAAAATGAGAAGACACTGGACCTCCATGACTCAAATGTCAGCAACCTCCATCGAGAAAGTCAGRAGAAT
GCTAAAGGACAATGCCARAGATGAGGGGAACGGATGCTTCACCTTTTACCATAAGTGTGACRAATAAATGC
ATTGAACGAGTTAGAAACGGAACATATGATCATAAAGAATTCGAGGAGGAATCAAARAATCAATCGCCAGG
AGATTGAAGGGGTGAAACTAGATTCTAGTGGGAATGTGTATAAAATACTGTCAATTTACAGCTGCATTGC
AAGCAGTCTTGTATTGGCAGCACTCATCATGGGGTTCATGTTTTGGGCATGCAGTAATGGATCATGTAGA
TGTACCATTTGCATTTAG
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Fig. 10J

Subtype H12 (SEQ ID NO:21)

>@i|221309|dbj|D90307.1|FLAHAH 12N Influenza A virus (A/duck/Alberta/60/76(H12NS5)) gene for
hemagglutinin precursor, complete cds

ATGGARAAAATTCATCATTTTGAGTACTGTCTTGGCAGCAAGCTTTGCATATGACARAATTTGCATTGGAT
ACCAAACARACAACTCGACTGAAACGGTAAACACACTAAGTGAACAARACGTTCCGGTGACGCAGGTGGA
AGAACTTGTACATCGTGGGATTGATCCGATCCTGTGTGGAACGGAACTAGGATCACCACTAGTGCTTGAT
GACTGTTCATTAGAGGGTCTAATCCTAGGCAATCCCARAATGTGATCTTTATTTGAATGGCAGGGAATGGT
CATACATAGTAGAGAGGCCCARAGAGATGGAAGGAGTTTGCTATCCAGGGTCAATTGAARACCAGGARGA
GCTAAGATCTCTGTTTTCTTCCATCAAARAATATGAAAGAGTGAAGATGTTTCGATTTCACCAAATGGAAT
GTCACATACACTGGGACCAGCAAGGCCTGCAATAATACATCAAACCAAGGCTCATTCTATAGGAGCATGA
GATGGTTGACCTTAAAATCAGGACAATTTCCAGTCCARACAGATGAGTACAAGAACACCAGAGATTCAGA
CATTGTATTCACCTGGGCCATTCACCACCCACCAACATCTGATGAACAAGTAAAATTATACAAAAATCCT
GATACTCTCTCTTCAGTCACCACCGTAGAAATCAATAGGAGCTTCAAGCCTAATATAGGGCCAAGACCAC
TCGTGAGAGGACAACAAGGGAGAATGGATTACTACTGGGCTGTTCTTAAACCTGGACAAACAGTCAAAAT
ACAAACCAATGGTAATCTTATTGCACCTGAATATGGTCACTTAATCACAGGGAAATCACATGGCAGGATA
CTCAAGAATAATTTGCCCATGGGACAGTGTGTGACTGAATGTCAATTGAACGAGGGTGTAATGAACACAA
GCAAACCTTTCCAGAACACTAGTAAGCACTATATTGGGAAATGCCCCARATACATACCATCAGGGAGTTT
ARAATTGGCAATAGGGCTCAGGAATGTCCCACAAGTTCAAGATCGGGGGCTCTTTGGAGCAATTGCAGGT
TTCATAGAAGGCGGATGGCCAGGGCTAGTGGCTGGTTGGTACGGATTTCAGCATCAAAATGCGGAGGGGA
CAGGCATAGCTGCAGACAGAGACAGCACCCAARGGGCAATAGACRATATGCARAACAAACTCAACAATGT
CATCGACAARATGAATAAACAATTTGAAGTGGTGAATCATGAGTTTTCAGAAGTGGAAAGCAGAATARAC
ATGATTAATTCCAAAATTGATGATCAGATAACTGACATATGGGCATACAATGCTGAATTGCTTGTCCTAT
TGGAAAATCAGAAGACATTAGATGAGCATGACGCTAATGTAAGGAATCTACATGATCGGGTCAGAAGAGT
CCTGAGGGAAAATGCAATTGACACAGGAGACGGCTGCTTTGAGATTTTACATAAATGTGACAACAATTGT
ATGGACACGATTAGAAACGGGACATACAATCACAAAGAGTATGAGGAAGAAAGCARAATCGAACGACAGA
AAGTCAATGGTGTGAAACTTGAGGAGAATTCTACATATAARATTCTGAGCATCTACAGCAGTGTTGCCTC
AAGCTTAGTTCTACTGCTCATGATTATTGGGGGTTTCATTTTCGGGTGTCAAAATGCGAAATGTTCGTTGT
ACTTTCTGTATTTAA
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Fig. 10K

Subtype H13 (SEQ ID NO:22)

>gi|221311|dbj|D90308.1|FLAHAH1I3N Influenza A virus
(A/Gull/Maryland/704/77 (H13N6)) gene for hemagglutinin precursor, complete cds

ATGGCTCTAAATGTCATTGCAACTTTGACACTTATAAGTGTATGTGTACATGCAGACAGAATATGCGTGG
GGTATCTGAGCACCAATTCATCAGRAAGGGTCGACACGCTCCTTGAAAATGGGGTCCCAGTCACCAGCTC
CATTGATCTGATTGAGACARACCACACAGGAACATACTGTTCTCTAAATGGAGTCAGTCCAGTGCATTTG
GGAGATTGCAGCTTTGAAGGATGGATTGTAGGAAACCCAGCCTGCACCAGCAACTTTGGGATCAGAGAGT
GGTCATACCTGATTGAGGACCCCGCGGCCCCTCATGGGCTTTGCTACCCTGGAGAATTAAACAACAATGG
TGAACTCAGACACTTGTTCAGTGGAATCAGGTCATTCAGTAGAACGGAATTGATCCCACCTACCTCCTGG
GGGGAAGTACTTGACGGTACAACATCTGCTTGCAGAGATAACACGGGAACCAACAGCTTCTATCGARATT
TAGTTTGGTTTATAAAGAAGAATACTAGATATCCAGTTATCAGTAAGACCTACAACAATACAACGGGAAG
GGATGTTTTAGTTTTATGGGGAATACATCACCCAGTGTCTGTGGATGAGACAAAGACTCTGTATGTCAAT
AGTGATCCATACACACTGGTTTCCACCAAGTCTTGGAGCGAGAAATATAAACTAGARACGGGAGTCCGAC
CTGGCTATAATGGACAGAGGAGCTGGATGAARAATTTATTGGTCTTTGATACATCCAGGGGAGATGATTAC
TTTCGAGAGTAATGGTGGATTTTTAGCCCCAAGATATGGGTACATAATTGAAGAATATGGARAAGGAAGG
ATTTTCCAGAGTCGCATCAGAATGTCTAGGTGCAACACCAAGTGCCAGACTTCGGTTGGAGGGATAAACA
CAAACAGAACGTTCCAAAACATCGATAAGAATGCTCTTGGTGACTGTCCCAAATACATAAAGTCTGGCCA
ACTCAAGCTAGCCACTGGACTCAGAAATGTGCCAGCTATATCGAATAGAGGATTGTTCGGAGCAATTGCA
GGGTTCATAGAAGGAGGCTGGCCAGGTTTAATCAATGGCTTGGTACGGTTTTCAGCATCAAAATGAACAGG
GAACAGGAATAGCTGCAGACAAAGAATCAACACAGAAAGCTATAGACCAGATAACAACCAARATAAATAR
CATTATTGATAARATGAATGGGAACTATGATTCAATTAGGGGTGAATTCAATCAAGTTGAGAAGCGTATA
AACATGCTTGCAGACAGAATAGATGATGCCGTGACGGACATTTGGTCATACAATGCCAAACTTCTTGTAT
TGCTGGAAAATGATAARACTTTAGATATGCATGATGCTAATGTAAAGAATTTACATGAGCAAGTACGAAG
AGAATTGAAGGACAATGCAATTGACGAAGGAAATGGCTGTTTTGAACTCCTTCATAAATGCAATGACTCC
TGCATGGAAACTATAAGAAATGGAACGTATGACCACACTCAGTATGCAGAGGAGTCAAAGTTARAGAGGC
AAGAAATCGATGGGATCAAACTCAARATCAGAAGACAACGTTTACAAAGCATTATCAATATACAGTTGCAT
TGCAAGTAGTGTTGTACTAGTAGGACTCATACTCTCTTTCATCATGTGGGCCTGTAGTAGTGGGAATTGC
CGATTCAATGTTTGTATATAA
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Fig. 10L

Subtype H14 (SEQ ID NO:23)

>gi|324045|gb|M35997.1|FLAH1424 Influenza A/Mallard/Gurjev/263/82
hemagglutinin subtype H1l4 gene

AGCARAAGCAGGGGRAAAATGATTGCACTCATATTGGTTGCACTGGCTCTGAGCCACACTGCTTATTCTCA
GATCACARATGGGACAACAGGAAACCCCATTATATGCTTGGGGCATCATGCAGTGGARAACGGCACATCT
GTTAAAACACTAACAGACAATCACGTAGAAGTTGTGTCAGCTAAAGAATTAGTTGAGACGAACCACACTG
ATGAACTGTGCCCAAGCCCCTTGAAGCTTGTCGACGGGCAAGACTGCCACCTCATCAATGGTGCATTGGG
GAGTCCAGGCTGTGACCGTTTGCAGGACACCACTTGGGATGTCTTCATTGAAAGGCCCACTGCAGTAGAC
ACATGTTATCCATTCGACGTCCCAGATTACCAGAGTCTCAGAAGCATCCTAGCAAGCAGTGGGAGTTTGG
AGTTCATCGCCGAACAATTCACCTGGAATGGTGTCAAAGTTGACGGATCAAGCAGTGCTTGTTTGAGGGG
CGGTCGCAACAGCTTCTTCTCCCGACTAAACTGGCTAARCCARAGCAACAAATGCAAACTATGGACCTATT
AACGTCACTARAGAAAATACGGGCTCTTATGTCAGGCTCTATCTCTGGGGAGTGCATCACCCATCAAGCG
ATAATGAGCAAACGGATCTCTACAAGGTGGCAACAGGGAGAGTAACAGTATCTACCCGCTCGGACCAAAT
CAGTATTGTTCCCAATATAGGAAGTAGACCGAGGGTAAGGAATCAGAGCGGCAGGATAAGCATCTACTGG
ACCCTAGTAAACCCAGGGGACTCCATCATTTTCAACAGTATTGGGAATTTGATTGCACCAAGAGGCCACT
ACAAAATAAGCAAATCTACTAAGAGCACAGTGCTTAAAAGTGACAAAAGGATTGGGTCATGCACAAGCCC
TTGCTTAACTGATAAAGGTTCGATCCAAAGTGACAAACCTTTTCAGAATGTATCAAGGATTGCTATAGGA
AACTGCCCGAAATATGTAAAGCAAGGGTCCCTGATGTTAGCAACTGGAATGCGCAACATCCCTGGCARAC
AGGCAAAGGGCTTATTTGGGGCAATTGCTGGATTCATTGAARATGGTTGGCAAGGCCTGATTGATGGGETG
GTATGGATTCAGGCACCAARAATGCTGAAGGAACAGGAACTGCTGCAGACCTGRAGTCAACTCAGGCAGCC
ATTGATCAGATAAATGGCAAGCTGAACAGATTGATAGAGAAGACAAATGAAAAATATCACCAAATAGARA
AGGAATTCGAACAGGTGGAAGGAAGAATACAAGACCTTGAGAAGTACGTTGAGGACACTAAGATTGATTT
GTGGTCATACAATGCTGAATTGCTAGTACCACTAGAGAATCAGCACACAATAGATGTCACAGACTCCGAA
ATGRACAAGCTTTTTGAAAGAGTAAGAAGGCAATTAAGAGAGAATGCAGAAGATCAAGGCAACGGTTGTT
TCGAGATATTCCATCAGTGTGACAACAATTGTATAGAAAGCATTAGAAACGGAACTTATGACCACAACAT
CTACAGGGATGAAGCCATCAACAATCGAATCAAAATAAATCCTGTCACTTTGACGATGGGGTACAAGGAC
ATAATCCTGTGGATTTCTTTCTCCATGTCATGCTTTGTCTTCGTGGCACTGATTCTGGGATTTGTTCTAT
GGGCTTGTCAAARCGGGAATATCCGATGCCAAATCTGTATATAAAGARAAAACACCCTTGTTTCTACTC
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Fig. 10M

Subtype H15 (SEQ ID NO:24)

>gi|1226068|gb|L43916.1|FLAHEMAC Influenza A/duck/Australia/341/83 (H15N8) hemagglutinin
mRNA, complete cds

AGCAAAAGCAGGGGATACAAAATGAACACTCAAATCATCGTCATTCTAGTCCTCGGACTGTCGATGGTGA
GATCTGACAAGATTTGTCTCGGGCACCATGCCGTAGCAAATGGGACAAAAGTCAACACACTAACTGAGAA
AGGAGTGGAAGTGGTCAATGCCACGGAGACAGTGGAGATTACAGGAATAAATAAAGTGTGCACARAAGGE
AAGAAAGCGGTGGACTTGGGATCTTGTGGAATACTGGGAACTATCATTGGGCCTCCACAATGTGACTCTC
ATCTTAAATTCAAAGCTGATCTGATAATAGAAAGAAGAAATTCAAGTGACATCTGTTACCCAGGGAAATT
CACTAATGAGGAAGCACTGAGACAAATAATCAGAGAATCTGGTGGAATTGACAAAGAGCCAATGGGATTT
AGATATTCAGGAATAAAAACAGACGGGGCAACCAGTGCGTGTAAGAGAACAGTGTCCTCTTTCTACTCAG
AAATGAAATGGCTTTTATCCAGCAAGGCTAACCAGGTGTTCCCACAACTGAATCAGACATACAGGAACAA
CAGAAAAGAACCAGCCCTAATTGTTTGGGGAGTACATCATTCAAGTTCCTTGGATGAGCAAAATAAGCTA
TATGGAGCTGGGAACAAGCTGATAACAGTAGGAAGCTCAAAATACCAACAATCGTTTTCACCAAGTCCAG
GGGACAGGCCCAAAGTGAATGGTCAGGCCGGGAGGATCGACTTTCATTGGATGCTATTGGACCCAGGGGA
TACAGTCACTTTTACCTTCAATGGTGCATTCATAGCCCCAGATAGAGCCACCTTTCTCCGCTCTAATGCC
CCATCGGGAGTTGAGTACAATGGGAAGTCACTGGGAATACAGAGTGATGCACAAATTGATGAATCATGTG
AAGGGGAATGCTTCTACAGTGGAGGGACAATAAACAGCCCTTTGCCATTTCAAAACATCGATAGTTGGGC
TGTCGGAAGGTGCCCCAGATATGTAAAGCAATCAAGCCTGCCGCTGGCCTTAGGAATGAAAAATGTACCA
GAGAAAATACATACTAGGGGACTGTTCGGTGCAATTGCAGGATTCATCGAGAATGGATGGGAAGGACTCA
TTGATGCGATGCTATGGATTTAGGCATCAAAATGCACAGGGGCAGGCGAACAGCTGCTGACTACAAGAGTAC
TCAGGCTGCAATTGACCAGATAACAGGGAAACTTAATAGATTAATTGAARAAACCAACACACAGTTTGAA
CTCATAGACAATGAGTTCACTGAAGTGGAGCAGCAGATAGGCAATGTAATAAACTGGACAAGGGACTCCT
TGACTGAGATCTGGTCATACAATGCTGAACTTCTAGTAGCAATGGAAAATCAGCATACAATTGACCTTGC
AGATTCTGAAATGAACAAACTCTATGAGAGAGTGAGAAGACAGCTAAGGGAGAATGCCGAGGAGGATGGA
ACTGGATGTTTTGAGATTTTCCACCGATGTGACGATCAATGTATGGAGAGCATACGAAATAATACTTACA
ATCACACTGAATATCGACAGGAAGCCTTACAGAATAGGATAATGATCAATCCGGTARAGCTTAGTGGTGG
GTACAAAGATGTGATACTATGGTTTAGCTTCGGGGCATCATGTGTAATGCTTCTAGCCATTGCTATGGGT
CTTATTTTCATGTGTGTGAAAAACGGGAATCTGCGGTCCACTATCTGTATATAATTATTTGAAARACACC
CTTGTTTCTACT
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Fig. 10N

Subtype H16 (SEQ ID NO:25)

>gi|56425020|gb|AY684891.1| Influenza A virus (A/black-headed gull/Sweden/5/99(H16N3)) hemagglutinin
(HA) gene, complete cds

AGCAAAAGCAGGGGATATTGTCAARACAACAGAATGGTGATCAAAGTGCTCTACTTTCTCATCGTATTGT
TAAGTAGGTATTCGAAAGCAGACAAAATATGCATAGGATATCTAAGCAACAACGCCACAGACACAGTAGA
CACACTGACAGAGAACGGAGTTCCAGTGACCAGCTCAGTTGATCTCGTTGAAACAAACCACACAGGAACA
TACTGCTCACTGAATGGAATCAGCCCAATTCATCTTGGTGACTGCAGCTTTGAGGGATGGATCGTAGGAA
ACCCTTCCTGTGCCACCRAACATCAACATCAGAGAGTGGTCGTATCTAATTGAGGACCCCAATGCCCCCAA
CAAACTCTGCTTCCCAGGAGAGTTAGATAATAATGGAGAATTACGACATCTCTTCAGCGGAGTGAACTCT
TTTAGCAGAACAGAATTAATAAGTCCCAACAAATGGGGAGACATTCTGGATGGAGTCACCGCTTCTTGCC
GCGATAATGGGGCAAGCAGTTTTTACAGAAATTTGGTCTGGATAGTGAAGAATAARAATGGAAAATACCC
TGTCATAAAGGGGGATTACAATAACACAACAGGCAGAGATGTTCTAGTACTCTGGGGCATTCACCATCCG
GATACAGARACAACAGCCATAAACTTGTACGCAAGCAARARACCCCTACACATTAGTATCAACAAAGGAAT
GGAGCAAAAGATATGAACTAGAAATTGGCACCAGAATAGGTGATGGACAGAGAAGTTGGATGAAACTATA
TTGGCACCTCATGCGCCCTGGAGAGAGGATAATGTTTGAAAGCAACGGGGGCCTTATAGCGCCCAGATAC
GGATACATCATTGAGAAGTACGGTACAGCACGAATTTTCCAAAGTGGAGTGAGAATGGCCARATGCAACA
CAAAGTGTCAAACATCATTAGGTGGGATAARACACCAACAAAACTTTCCAAAACATAGAGAGAAATGCTCT
TGGAGATTGCCCAAAGTACATAAAGTCTGGACAGCTCAAGCTTGCAACTGGGCTGAGAAATGTCCCATCC
GTTGGTGAAAGAGGTTTGTTTGGTGCAATTGCAGGCTTCATAGAARGGAGGGTGGCCTGGGCTAATTAATG
GATGGTATGGTTTCCAGCATCAGAATGAACAGGGGACTGGCATTGCTGCAGACAAAGCCTCCACTCAGAA
AGCGATAGATGAAATAACAACAAAAATTAACAATATAATAGAGAAGATGAACGGARACTATGATTCAATA
AGAGGGGAATTCAATCAAGTAGAARAGAGGATCAACATGCTCGCTGATCGAGTTGATGATGCAGTAACTG
ACATATGGTCGTACAATGCTAAACTTCTTGTACTGCTTGARAATGGGAGAACATTGGACTTACACGACGC
ARAATGTCAGGAACTTACACGATCAGGTCAAGAGAATATTGAAAAGTAATGCTATTGATGAAGGAGATGGT
TGCTTCAATCTTCTTCACARATGTAATGACTCATGCATGGAAACTATTAGARATGGGACCTACRATCATG
AAGATTACAGGGAAGAATCACAACTGAARAAGGCAGGAAATTGAGGGAATAAAATTGAAGTCTGAAGACAA
TGTGTATAAAGTACTGTCGATTTATAGCTGCATTGCAAGCAGTATTGTGCTGGTAGGTCTCATACTTGCG
TTCATAATGTGGGCATGCAGCAATGGAAATTGCCGGTTTAATGTTTGTATATAGTCGGAARARATACCCT
TGTTTCTACT
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Fig. 100

Influenza B (SEQ ID NO:26)
>gi|325175|gb|K00423.1|FLBHAZO Influenza B/Lee/40, hemagglutinin (seg 4), complete segment

AGCAGAAGCGTTGCATTTTCTAATATCCACAAAATGAAGGCAATAATTGTACTACTCATGGTAGTAACAT
CCAATGCAGATCGAATCTGCACTGGGATAACATCGTCAAACTCACCTCATGTGGTTAAAACTGCCACTCA
RAGGGGAAGTCAATGTGACTGGTGTGATACCACTAACAACRACACCTACCAAATCTCATTTTGCAAATCTC
AAAGGAACACAGACCAGAGGAAAACTATGCCCAAACTGTTTTAACTGCACAGATCTGGACGTGGCCCTAG
GCAGACCARAATGCATGGGGAACACACCCTCCGCARAAGTCTCAATACTCCATGAAGTCAAACCTGCTAC
ATCTGGATGCTTTCCTATAATGCACGACAGAACAAAAATCAGACAACTACCTAATCTTCTCAGAGGATAT
GAAAACATCAGGTTATCAACCAGTAATGTTATCAATACAGAGACGGCACCAGGAGGACCCTACAAGGTGG
GGACCTCAGGATCTTGCCCTAACGTTGCTAATGGGAACGGCTTCTTCAACACAATGGCTTGGGTTATCCC
AAAAGACAACAACAAGACAGCAATAAATCCAGTAACAGTAGAAGTACCATACATTTGTTCAGAAGGGGAA
GACCRAATTACTGTTTGGGGGTTCCACTCTGATGACAAAACCCAAATGGARAGACTCTATGGAGACTCAA
ATCCTCAAAAGTTCACCTCATCTGCCAATGGAGTAACCACACATTATGTTTCTCAGATTGGTGGCTTCCC
AAATCAAACAGAAGACGAAGGGCTAAAACAAAGCGGCAGAATTGTTGTTGATTACATGGTACAAAAACCT
GGAAAAACAGGAACAATTGTTTATCAAAGAGGCATTTTATTGCCTCARAAAGTGTGGTGCGCAAGTGGCA
GGAGCAAGGTAATAAAAGGGTCCTTGCCTTTAATTGGTGAAGCAGATTGCCTCCACGARAAGTACGGTGG
ATTAAATARAAGCAAGCCTTACTACACAGGAGAGCATGCAAAGGCCATAGGAAATTGCCCAATATGGGTG
AAAACACCCTTGAAGCTGGCCAATGGAACCAAATATAGACCGCCTGCAAAACTATTAAAGGAAAGAGGTT
TCTTCGGAGCTATTGCTGGTTTCTTGGAAGGAGGATGGGRAAGGAATGATTGCAGGTTGGCACGGATACAC
ATCTCATGGAGCACATGGAGTGGCAGTGGCAGCAGACCTTAAGAGTACACAAGAAGCTATAAACAAGATA
ACAAAARATCTCAACTATTTAAGTGAGCTAGAAGTAAAARACCTTCARAGACTAAGCGGAGCAATGRATG
AGCTTCACGACGAAATACTCGAGCTAGACGAAAAAGTGGATGATCTAAGAGCTGATACAATAAGCTCACA
AATAGAGCTTGCAGTCTTGCTTTCCAACGAAGGGATAATAAACAGTGRAGATGAGCATCTCTTGGCACTT
GAAAGAARAACTGAAGAAAATGCTTGGCCCCTCTGCTGTAGAAARTAGGGAATGGGTGCTTTGAAACCARAL
ACAAATGCAACCAGACTTGCCTAGACAGGATAGCTGCTGGCACCTTTAATGCAGGRAGATTTTTCTCTTCC
CACTTTTGATTCATTAAACATTACTGCTGCATCTTTAAATGATGATGGCTTGGATAATCATACTATACTG
CTCTACTACTCAACTGCTGCTTCTAGCTTGGCTGTAACATTAATGATAGCTATCTTCATTGTCTACATGG
TCTCCAGAGACAATGTTTCTTGTTCCATCTGTCTGTGAGGGAGATTAAGCCCTGTGTTTTCCTTTACTGT
AGTGCTCATTTGCTTGTCACCATTACAAAGAAACGTTATTGAAAAATGCTCTTGTTACTACT
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Fig. 10P

Influenza C (SEQ ID NO:27)

>gi]325317|gb|M17868.1| FLCHAJO Influenza C/Johannesburg/66
hemagglutinin esterase RNA (seg 4), complete cds
AGCAGAAGCAGGGGGTTAATAATGTTTTTCTCATTACTCTTGGTGTTGGGCCTCACAGAGGCTGAAAARA
TAAAGATATGCCTTCAAAAGCAAGTGAACAGTAGCTTCAGCCTACACAATGGCTTCGGAGGAAATTTGTA
TGCCACAGAAGAAAAAAGAATGTTTGAGCTTGTTAAGCCCARAGCTGGAGCCTCTGTCTTGAATCAAAGT
ACATGGATTGGCTTTGGAGATTCAAGGACTGACAAAAGCAATTCAGCTTTTCCTAGGTCTGCTGATGTTT
CAGCAARAAACTGCTGATAAGTTTCGTTTTTTGTCTGGTGGATCCTTAATGTTGAGTATGTTTGGCCCACC
TGGGAAGGTAGACTACCTTTACCAAGGATGTGGAAAACATARAGTTTTTTATGAAGGAGTTAACTGGAGT
CCACATGCTGCTATAAATTGTTACAGAAAAAATTGGACTGATATCAAACTGAATTTCCAGAAAAACATTT
ATGAATTGGCTTCACAATCACATTGCATGAGCTTGGTGAATGCCTTGGACAAAACTATTCCTTTACAAGT
GACTGCTGGGACTGCAGGAAATTGCRACAACAGCTTCTTARARAAATCCAGCATTGTACACACAAGAAGTC
AAGCCTTCAGAAAACAAATGTGGGARAGAAAATCTTGCTTTCTTCACACTTCCAACCCAATTTGGAACCT
ATGAGTGCAAACTGCATCTTGTGGCTTCTTGCTATTTCATCTATGATAGTAAAGAAGTGTACAATAARAAG
AGGATGTGACAACTACTTTCAAGTGATCTATGATTCATTTGGARAAAGTCGTTGGAGGACTAGATAACAGG
GTATCACCTTACACAGGGAATTCTGGAGACACCCCAACAATGCAATGTGACATGCTCCAGCTGARACCTG
GAAGATATTCAGTAAGAAGCTCTCCAAGATTCCTTTTAATGCCTGAAAGAAGTTATTGCTTTGACATGAA
AGAAABAGGACCAGTCACTGCTGTCCAATCCATTTGGGGARAAGGCAGAGAATCTGACTATGCAGTGGAT
CAAGCTTGCTTGAGCACTCCAGGGTGCATGTTGATCCAAAAGCARAAGCCATACATTGGAGAAGCTGATG
ATCACCATGGAGATCAAGAAATGAGGGAGTTGCTGTCAGGACTGCGACTATGAAGCTAGATGCATATCACA
ATCAGGGTGGGTGAATGAAACCAGTCCTTTTACGGAGAAATACCTCCTTCCTCCCAAATTTGGAAGATGC
CCTTTGGCTGCARAAGGAAGAATCCATTCCAAARATCCCAGATGGCCTTCTAATTCCCACCAGTGGAACCEG
ATACCACTGTAACCAAACCTAAGAGCAGAATTTTTGGAATCGATGACCTCATTATTGGTGTGCTCTTTGT
TGCAATCGTTGARAACAGGAATTGGAGGCTATCTGCTTGGAAGTAGAAAAGAATCAGGAGGAGGTGTGACA
AAAGRATCAGCTGAARRAAGGGTTTGAGARAAATTGGARATGACATACAAATTTTAAAATCTTCTATARATA
TCGCAATAGAAAAACTAARATGACAGAATTTCTCATGATGAGCAAGCCATCAGAGATCTAACTTTAGARAT
TGAAAATGCAAGATCTGAAGCTTTATTGGGAGAATTGGGAATAATAAGAGCCTTATTGGTAGGAAATATA
AGCATAGGATTACAGGAATCTTTATGGGAACTAGCTTCAGAAATAACAAATAGAGCAGGAGATCTAGCAG
TTGAAGTCTCCCCAGGTTGCTGGATAATTGACAATAACATTTGTGATCAAAGCTGTCAARATTTTATTTT
CAAGTTCAACGAAACTGCACCTGTTCCAACCATTCCCCCTCTTGACACAAAAATTGATCTGCAATCAGAT
CCTTTTTACTGGGGAAGCAGCTTGGGCTTAGCAATAACTGCTACTATTTCATTGGCAGCTTTGGTGATCT
CTGGGATCGCCATCTGCAGAACTAAATGATTGAGACAATTTTGAAAAATGGATAATGTGTTGGTCAATAT
TTTGTACAGTTTTATAAARAAACAARAATCCCCTTGCTACTGCT
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Fig. 10Q
SEQ ID NO: 29

5-AGTTCCCCGGGCTGGTATATTTATATGTTGTC-3'

Fig. 10 R
SEQ ID NO: 30

5-AATAGAGCTCCATTTTCTCTCAAGATGATTAATTAATTAATTAGTC-3

Fig. 10S
SEQ ID NO: 31

5-AATAGAGCTCGTTAAAATGCTTCTTCGTCTCCTATTTATAATATGG-3'

Fig. 10T
SEQ ID NO: 32

5.
TTACGAATTCTCCTTCCTAATTGGTGTACTATCATTTATCAAAGGGGA-3’
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Fig. 11
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Fig. 12

<4— HAO0

<— HA1

1- Commercial H5 (A/Vietnam/1203/2004) (750 ng)
2- Leaf protein extract from mock (37.5 pg)

3- Leaf protein extract from R660-infiltrated plant (37.5 ug)
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Fig. 13A
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Fig.14A
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Fig. 15A

Fig. 15B

Fig. 15C
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Fig. 16

SEQ ID NO: 33

ATGAAAGCAAAACTACTGGTCCTGTTATGTACATTTACAGCTACATATGCAGA
CACAATATGTATAGGCTACCATGCCAACAACTCAACCGACACTGTTGACACAG
TACTTGCAGAAGAATGTGACAGTGACACACTCTGTCAACCTACTTGAGGACAGT
CACAATGGAAAACTATGTCTACTAAAAGGAATAGCCCCACTACAATTGGGTAA
TTGCAGCGTTGCCGGATGGATCTTAGGAAACCCAGAATGCGAATTACTGATTT
CCAAGGAATCATGGTCCTACATTGTAGAAACACCAAATCCTGAGAATGGAACA
TGTTACCCAGGGTATTTCGCCGACTATGAGGAACTGAGGGAGCAATTGAGTTC
AGTATCTTCATTTGAGAGATTCGAAATATTCCCCAAAGAAAGCTCATGGCCCA
ACCACACCGTAACCGGAGTATCAGCATCATGCTCCCATAATGGGAARAGCAGT
TTTTACAGAAATTTGCTATGGCTGACGGGGAAGAATGGTTTGTACCCARACCT
GAGCAAGTCCTATGTAAACAACAAAGAGAAAGAAGTCCTTGTACTATGGGGTG
TTCATCACCCGCCTAACATAGGGAACCAAAGGGCCCTCTATCATACAGAAAAT
GCTTATGTCTCTGTAGTGTCTTCACATTATAGCAGAAGATTCACCCCAGAAAT
AGCCAAAAGACCCAAAGTAAGAGATCAGGAAGGAAGAATCAACTACTACTGGA
CTCTGCTGGAACCTGGGGATACAATAATATTTGAGGCARATGGAARATCTAATA
GCGCCATGGTATGCTTTTGCACTGAGTAGAGGCTTTGGATCAGGAATCATCAC
CTCAAATGCACCAATGGATGAATGTGATGCGAAGTGTCAAACACCTCAGGGAG
CTATAAACAGCAGTCTTCCTTTCCAGAATGTACACCCAGTCACAATAGGAGAG
TCTCCAAAGTATGTCAGGAGTGCAAAATTAAGGATGGTTACAGGACTAAGGAA
CATCCCATCCATTCAATCCAGAGGTTTGTTTGGAGCCATTGCCGGTTTCATTG
AAGGGGGGTGGACTGGAATGGTAGATGGGTGGTATGGTTATCATCATCAGAAT
GAGCAAGGATCTGGCTATGCTGCAGATCAAAARAGTACACAAARATGCCATTAA
CGGGATTACAAACAAGGTGAATTCTGTAATTGAGAAAATGAACACTCAATTCA
CAGCTGTGGGCAAAGAATTCAACAAATTGGAAAGAAGGATGGAARAACTTAAAT
AAAAAAGTTGATGATGGGTTTCTAGACATTTGGACATATAATGCAGRATTGTT
GGTTCTACTGGAARATGAAAGGACTTTGGATTTCCATGACTCCAATGTGAAGA
ATCTGTATGAGAAAGTAAAAAGCCAATTAAAGAATAATGCCARAGAAATAGGA
AACGGGTGTTTTGAATTCTATCACAAGTGTAACAATGAATGCATGGAGAGTGT
GAAAAATGGAACTTATGACTATCCAAAATATTCCGAAGAATCAAAGTTAAACA
GGGAGAAAATTGATGGAGTGAAATTGGAATCAATGGGAGTCTATCAGATTCTG
GCGATCTACTCAACTGTCGCCAGTTCCCTGGTTCTTTTGGTCTCCCTGGGGGC

AATCAGCTTCTGGATGTGTTCCAATGGGTCTTTGCAGTGTAGAATATGCATCT
GAGACCAGAATTTCA
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Fig. 17

SEQ ID NO: 34
CCAAATCCTTAACATTCTTTCAACACCAACAATGGCGAAAAACGTTGCGATT
TTCGGTTTATTGTTTTCTCTTCTTCTGTTGGTTCCTTCTCAGATCTTCGCTG
AGGAATCATCAACTGACGCTAAGGAATTTGTTCTTACATTGGATAACACTAA
TTTCCATGACACTGTTAAGAAGCACGATTTCATCGTCGTTGAATTCTACGCA
CCTTGGTGTGGACACTGTAAGAAGCTAGCCCCAGAGTATGAGAAGGCTGCTT
CTATCTTGAGCACTCACGAGCCACCAGTTGTTTTGGCTAAAGTTGATGCCAA
TGAGGAGCACAACAAAGACCTCGCATCGGAAAATGATGTTAAGGGATTCCCA
ACCATTAAGATTTTTAGGAATGGTGGAAAGAACATTCAAGAATACAAAGGTC
CCCGTGAAGCTGAAGGTATTGTTGAGTATTTGAAAAAACAAAGTGGCCCTGC
ATCCACAGAAATTAAATCTGCTGATGATGCGACCGCTTTTGTTGGTGACAAC
AAAGTTGTTATTGTCGGAGTTTTCCCTAAATTTTCTGGTGAGGAGTACGATA
ACTTCATTGCATTAGCAGAGAAGTTGCGTTCTGACTATGACTTTGCTCACAC
TTTGAATGCCAAACACCTTCCAAAGGGAGACTCATCAGTGTCTGGGCCTGTG
GTTAGGTTATTTAAGCCATTTGACGAGCTCTTTGTTGACTCAARAGGATTTCA
ATGTAGAAGCTCTAGAGAAATTCATTGAAGAATCCAGTACCCCAATTGTGAC
TGTCTTCAACAATGAGCCTAGCAATCACCCTTTTGTTGTCAAATTCTTTAAC
TCTCCCAACGCAAAGGCTATGTTGTTCATCAACTTTACTACCGAAGGTGCTG
AATCTTTCAAAACAAAATACCATGAAGTGGCTGAGCAATACAAACAACAGGG
AGTTAGCTTTCTTGTTGGAGATGTTGAGTCTAGTCAAGGTGCCTTCCAGTAT
TTTGGACTGAAGGAAGAACAAGTACCTCTAATTATTATTCAGCATAATGATG
GCAAGAAGTTTTTCAAACCCAATTTGGAACTTGATCAACTCCCAACTTGGTT
GAAGGCATACAAGGATGGCAAGGTTGAACCATTTGTCAAGTCTGAACCTATT
CCTGAAACTAACAACGAGCCTGTTAAAGTGGTGGTTGGGCAAACTCTTGAGG
ACGTTGTTTTCAAGTCTGGGAAGAATGTTTTGATAGAGTTTTATGCTCCTTG
GTGTGGTCACTGCAAGCAGTTGGCTCCAATCTTGGATGAAGTTGCTGTCTCA
TTCCAAAGCGATGCTGATGTTGTTATTGCAAAACTGGATGCAACTGCCAACG
ATATCCCAACCGACACCTTTGATGTCCAAGGCTATCCAACCTTGTACTTCAG
GTCAGCAAGTGGAAAACTATCACAATACGACGGTGGTAGGACAAAGGAAGAC
ATCATAGAATTCATTGAAAAGAACAAGGATAAAACTGGTGCTGCTCATCAAG
AAGTAGAACAACCAAAAGCTGCTGCTCAGCCAGAAGCAGAACAACCAAAAGA
TGAGCTTTGAAAAGTTCCGCTTGGAGGATATCGGCACACAGTCATCTGCGGG
CTTTACAACTCTTTTGTATCTCAGAATCAGAAGTTAGGAAATCTTAGTGCCA
ATCTATCTATTTTTGCGTTTCATTTTATCTTTTTGGTTTACTCTAATGTATT
ACTGAATAATGTGAGTTTTGGCGGAGTTTAGTACTGGAACTTTTGTTTCTGT
AAAAAARADAAAA
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Fig. 18

SEQ ID NO: 35

AGCGAAAGCAGGTAGATATTGAAAGATGAGTCTTCTAACCGAGGTCGAAACGTAC
GTTCTCTCTATCATCCCGTCAGGCCCCCTCAAAGCCGAGATCGCACAGAGACTTG
AAGATGTCTTTGCAGGGAAGAACACCGATCTTGAGGTTCTCATGGAATGGCTAAA
GACAAGACCAATCCTGTCACCTCTGACTAAGGGGATTTTAGGATTTGTGTTCACG
CTCACCGTGCCCAGTGAGCGAGGACTGCAGCGTAGACGCTTTGTCCAAAATGCCC
TTAATGGGAACGGGGATCCAAATAACATGGACAAAGCAGTTAAACTGTATAGGAA
GCTCAAGAGGGAGATAACATTCCATGGGGCCAAAGAAATCTCACTCAGTTATTCT
GCTGGTGCACTTGCCAGTTGTATGGGCCTCATATACAACAGGATGGGGGCTGTGA
CCACTGAAGTGGCATTTGGCCTGGTATGTGCAACCTGTGAACAGATTGCTGACTC
CCAGCATCGGTCTCATAGGCAAATGGTGACAACAACCAACCCACTAATCAGACAT
GAGAACAGAATGGTTTTAGCCAGCACTACAGCTAAGGCTATGGAGCAAATGGCTG
GATCGAGTGAGCAAGCAGCAGAGGCCATGGAGGTTGCTAGTCAGGCTAGGCAAAT
GGTGCAAGCGATGAGAACCATTGGGACTCATCCTAGCTCCAGTGCTGGTCTGAAA
AATGATCTTCTTGAAAATTTGCAGGCCTATCAGAAACGAATGGGGGTGCAGATGC
AACGGTTCAAGTGATCCTCTCGCTATTGCCGCAAATATCATTGGGATCTTGCACT
TGATATTGTGGATTCTTGATCGTCTTTTITTTCAAATGCATTTACCGTCGCTTTAA
ATACGGACTGAAAGGAGGGCCTTCTACGGAAGGAGTGCCAAAGTCTATGAGGGAR
GAATATCGAAAGGAACAGCAGAGTGCTGTGGATGCTGACGATGGTCATTTTGTCA
GCATAGAGCTGGAGTAAAAAACTACCTTGTITTCTACT
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Fig. 20A
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Fig. 21A
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Fig. 22A
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Fig. 23A
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Fig. 24
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Fig. 26A
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Fig. 27A Fig. 278

Neutral lipids

PM VLP sansterst VLP

Fig. 27C

PM, PMgy, VLP

47/119



WO 2010/003225 PCT/CA2009/000926

Fig. 28
SEQ ID NO: 36

CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGA
CTAATTAATTAATTAATCATCTTGAGAGAAAATGAAAGTAAAACTACTGGTCC
TGTTATGCACATTTACAGCTACATATGCAGACACAATATGTATAGGCTACCAT
GCTAACAACTCGACCGACACTGTTGACACAGTACTTGAAAAGAATGTGACAG
TGACACACTCTGTCAACCTGCTTGAGAACAGTCACAATGGAAAACTATGTCT
ATTAAAAGGAATAGCCCCACTACAATTGGGTAATTGCAGCGTTGCCGGGTG
GATCTTAGGAAACCCAGAATGCGAATTACTGATTTCCAAGGAGTCATGGTCC
TACATTGTAGAAAAACCAAATCCTGAGAATGGAACATGTTACCCAGGGCATT
TCGCTGACTATGAGGAACTGAGGGAGCAATTGAGTTCAGTATCTTCATTTGA
GAGGTTCGAAATATTCCCCAAAGAAAGCTCATGGCCCAACCACACCGTAACC
GGAGTGTCAGCATCATGCTCCCATAATGGGGAAAGCAGTTTTTACAGAAATT
TGCTATGGCTGACGGGGAAGAATGGTTTGTACCCAAACCTGAGCAAGTCCT
ATGCAAACAACAAAGAAAAAGAAGTCCTTGTACTATGGGGTGTTCATCACCC
GCCAAACATAGGTGACCAAAAGGCCCTCTATCATACAGAAAATGCTTATGTC
TCTGTAGTGTCTTCACATTATAGCAGAAAATTCACCCCAGAAATAGCCAAAAG
ACCCAAAGTAAGAGATCAAGAAGGAAGAATCAATTACTACTGGACTCTGCTT
GAACCCGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGCGCCAA
GATATGCTTTCGCACTGAGTAGAGGCTTTGGATCAGGAATCATCAACTCAAA
TGCACCAATGGATAAATGTGATGCGAAGTGCCAAACACCTCAGGGAGCTATA
AACAGCAGTCTTCCTTTCCAGAACGTACACCCAGTCACAATAGGAGAGTGTC
CAAAGTATGTCAGGAGTGCAAAATTAAGGATGGTTACAGGACTAAGGAACAT
CCCATCCATTCAATCCAGAGGTTTGTTTGGAGCCATTGCCGGTTTCATTGAA
GGGGGGTGGACTGGAATGGTAGATGGTTGGTATGGTTATCATCATCAGAAT
GAGCAAGGATCTGGCTATGCTGCAGATCAAAAAAGCACACAAAATGCCATTA
ATGGGATTACAAACAAGGTCAATTCTGTAATTGAGAAAATGAACACTCAATTC
ACAGCAGTGGGCAAAGAGTTCAACAAATTGGAAAGAAGGATGGAAAACTTG
AATAAAAAAGTTGATGATGGGTTTATAGACATTTGGACATATAATGCAGAACT
GTTGGTTCTACTGGAAAATGAAAGGACTTTGGATTTCCATGACTCCAATGTG
AAGAATCTGTATGAGAAAGTAAAAAGCCAGTTAAAGAATAATGCTAAAGAAAT
AGGAAATGGGTGTTTTGAGTTCTATCACAAGTGTAACGATGAATGCATGGAG
AGTGTAAAGAATGGAACTTATGACTATCCAAAATATTCCGAAGAATCAAAGTT
AAACAGGGAGAAAATTGATGGAGTGAAATTGGAATCAATGGGAGTCTATCAG
ATTCTGGCGATCTACTCAACAGTCGCCAGTTCTCTGGTTCTTTTGGTCTCCC
TGGGGGCAATCAGCTTCTGGATGTGTTCCAATGGGTCTTTACAGTGTAGAAT
ATGCATCTAAGAGCTC
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Fig. 29
SEQ ID NO: 37

CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACT
AATTAATTAATTAATCATCTTGAGAGAAAATGAAAGTAAAACTACTGGTCCTGTTA
TGCACATTTACAGCTACATATGCAGACACAATATGTATAGGCTACCATGCCAACA
ACTCAACCGACACTGTTGACACAGTACTTGAGAAGAATGTGACAGTGACACACT
CTGTCAACCTGCTTGAGGACAGTCACAATGGAAAATTATGTCTATTAAAAGGAAT
AGCCCCACTACAATTGGGTAATTGCAGCGTTGCCGGATGGATCTTAGGAAACCC
AGAATGCGAATTACTGATTTCCAGGGAATCATGGTCCTACATTGTAGAAAAACCA
AATCCTGAGAATGGAACATGTTACCCAGGGCATTTCGCCGACTATGAGGAACTG
AGGGAGCAATTGAGTTCAGTATCTTCATTTGAGAGATTCGAAATATTCCCCAAAG
AAAGCTCATGGCCCAACCACACCACAACCGGAGTATCAGCATCATGCTCCCATA
ATGGGGAAAGCAGTTTTTACAAAAATTTGCTATGGCTGACGGGGAAGAATGGTTT
GTACCCAAACCTGAGCAAGTCCTATGCAAACAACAAAGAGAAAGAAGTCCTTGTA
CTATGGGGTGTTCATCACCCGCCTAACATAGGTGACCAAAGGGCTCTCTATCAT
AAAGAAAATGCTTATGTCTCTGTAGTGTCTTCACATTATAGCAGAAAATTCACCCC
AGAAATAGCCAAAAGACCCAAAGTAAGAGATCAAGAAGGAAGAATCAACTACTAC
TGGACTCTACTTGAACCCGGGGATACAATAATATTTGAGGCAAATGGAAATCTAA
TAGCGCCAAGATATGCTTTCGCACTGAGTAGAGGCTTTGGATCAGGAATCATCA
ACTCAAATGCACCAATGGATGAATGTGATGCGAAGTGCCAAACACCTCAGGGAG
CTATAAACAGCAGTCTTCCTTTCCAGAATGTACACCCTGTCACAATAGGAGAGTG
TCCAAAGTATGTCAGGAGTGCAAAATTAAGGATGGTTACAGGACTAAGGAACAT
CCCATCCATTCAATCCAGAGGTTTGTTTGGAGCCATTGCCGGTTTCATTGAAGG
GGGGTGGACTGGAATGGTAGATGGTTGGTATGGTTATCATCATCAGAATGAGCA
AGGATCTGGCTATGCTGCAGATCAAAAAAGCACACAAAATGCCATTAATGGGATT
ACAAACAAGGTCAATTCTGTAATTGAGAAAATGAACACTCAATTCACAGCTGTGG
GCAAAGAGTTCAACAAATTGGAAAGAAGGATGGAAAACTTAAATAAAAAAGTTGA
TGATGGGTTTATAGACATTTGGACATATAATGCAGAATTGTTGGTTCTACTGGAA
AATGAAAGGACTTTGGATTTCCATGACTCCAATGTGAAGAATCTGTATGAGAAAG
TAAAAAGCCAATTAAAGAATAATGCCAAAGAAATAGGAAATGGGTGTTTITGAGTT
CTATCATAAGTGTAACGATGAATGCATGGAGAGTGTAAAAAATGGAACTTATGAC
TATCCAAAATATTCCGAAGAATCAAAGTTAAACAGGGAGAAAATTGATGGAGTGA
AATTGGAATCAATGGGAGTCTATCAGATTCTGGCGATCTACTCAACAGTCGCCAG
TTCTCTGGTTCTTTTGGTCTCCCTGGGGGCAATCAGCTTCTGGATGTGTTCCAAT
GGGTCTTTGCAGTGTAGAATATGCATCTGAGAGCTC
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Fig. 30
SEQ ID NO: 38

CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGA
CTAATTAATTAATTAATCATCTTGAGAGAAAATGAAGACTATCATTGCTTTGAG
CTACATTCTATGTCTGGTTTTCACTCAAAAACTTCCCGGAAATGACAACAGCA
CGGCAACGCTGTGCCTTGGGCACCATGCAGTACCAAACGGAACGATAGTGA
AAACAATCACGAATGACCAAATTGAAGTTACTAATGCTACTGAGCTGGTTCAG
AGTTCCTCAACAGGTGAAATATGCGACAGTCCTCATCAGATCCTTGATGGAG
AAAACTGCACACTAATAGATGCTCTATTGGGAGACCCTCAGTGTGATGGCTT
CCAAAATAAGAAATGGGACCTTTTTGTTGAACGCAGCAAAGCCTACAGCAACT
GTTACCCTTATGATGTGCCGGATTATGCCTCCCTTAGGTCACTAGTTGCCTCA
TCCGGCACACTGGAGTTTAACAATGAAAGTTTCAATTGGACTGGAGTCACTCA
AAACGGAACAAGCTCTGCTTGCATAAGGAGATCTAATAACAGTTTCTTTAGTA
GATTGAATTGGTTGACCCACTTAAAATTCAAATACCCAGCATTGAACGTGACT
ATGCCAAACAATGAAAAATTTGACAAATTGTACATTTGGGGGGTTCACCACCC
GGGTACGGACAATGACCAAATCTTCCTGTATGCTCAAGCATCAGGAAGAATC
ACAGTCTCTACCAAAAGAAGCCAACAAACTGTAATCCCGAATATCGGATCTAG
ACCCAGAGTAAGGAATATCCCCAGCAGAATAAGCATCTATTGGACAATAGTAA
AACCGGGAGACATACTTTTGATTAACAGCACAGGGAATCTAATTGCTCCTAG
GGGTTACTTCAAAATACGAAGTGGGAAAAGCTCAATAATGAGATCAGATGCA
CCCATTGGCAAATGCAATTCTGAATGCATCACTCCAAACGGAAGCATTCCCAA
TGACAAACCATTCCAAAATGTAAACAGGATCACATACGGGGCCTGTCCCAGA
TATGTTAAGCAAAACACTCTGAAATTGGCAACAGGGATGCGAAATGTACCAG
AGAAACAAACTAGAGGCATATTTGGCGCAATCGCGGGTTTCATAGAAAATGG
TTGGGAGGGAATGGTGGATGGTTGGTATGGTTTCAGGCATCAAAATTCTGAG
GGAATAGGACAAGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCGATCAAA
TCAATGGGAAGCTGAATAGGTTGATCGGGAAAACCAACGAGAAATTCCATCA
GATTGAAAAAGAGTTCTCAGAAGTCGAAGGGAGAATCCAGGACCTTGAGAAA
TATGTTGAGGACACCAAAATAGATCTCTGGTCATACAACGCGGAGCTTCTTGT
TGCCCTGGAGAACCAACATACAATTGATCTAACTGACTCAGAAATGAACAAAC
TGTTTGAAAAAACAAAGAAGCAACTGAGGGAAAATGCTGAGGATATGGGCAA
TGGTTGTTTCAAAATATACCACAAATGTGACAATGCCTGCATAGGATCAATCA
GAAATGGAACTTATGACCACGATGTATACAGAGATGAAGCATTAAACAACCG
GTTCCAGATCAAGGGCGTTGAGCTGAAGTCAGGATACAAAGATTGGATACTA
TGGATTTCCTTTGCCATATCATGTTTTTTGCTTTGTGTTGCTTTGTTGGGGTTC
ATCATGTGGGCCTGCCAAAAAGGCAACATTAGGTGCAACATTTGCATTTGAG
AGCTC
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Fig. 31
SEQ ID NO: 39

CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAG
ACTAATTAATTAATTAATCATCTTGAGAGAAAATGAAGACTATCATTGCTTTG
AGCTACATTCTATGTCTGGTTTTCACTCAAAAACTTCCCGGAAATGACAACA
GCACGGCAACGCTGTGCCTTGGGCACCATGCAGTACCAAACGGAACGATA
GTGAAAACAATCACGAATGACCAAATTGAAGTTACTAATGCTACTGAGCTG
GTTCAGAGTTCCTCAACAGGTGGAATATGCGACAGTCCTCATCAGATCCTT
GATGGAGAAAACTGCACACTAATAGATGCTCTATTGGGAGACCCTCAGTGT
GATGGCTTCCAAAATAAGAAATGGGACCTTTTTGTTGAACGCAGCAAAGCC
TACAGCAACTGTTACCCTTATGATGTGCCGGATTATGCCTCCCTTAGGTCA
CTAGTTGCCTCATCCGGCACACTGGAGTTTAACGATGAAAGTTTCAATTGG
ACTGGAGTCACTCAAAATGGAACAAGCTCTGCTTGCAAAAGGAGATCTAAT
AACAGTTTCTTTAGTAGATTGAATTGGTTGACCCACTTAAAATTCAAATACC
CAGCATTGAACGTGACTATGCCAAACAATGAAAAATTTGACAAATTGTACAT
TTGGGGGGTTCACCACCCGGGTACGGACAATGACCAAATCTTCCTGCATG
CTCAAGCATCAGGAAGAATCACAGTCTCTACCAAAAGAAGCCAACAAACTG
TAATCCCGAATATCGGATCTAGACCCAGAATAAGGAATATCCCCAGCAGAA
TAAGCATCTATTGGACAATAGTAAAACCGGGAGACATACTTTTGATTAACAG
CACAGGGAATCTAATTGCTCCTAGGGGTTACTTCAAAATACGAAGTGGGAA
AAGCTCAATAATGAGATCAGATGCACCCATTGGCAAATGCAATTCTGAATG
CATCACTCCAAATGGAAGCATTCCCAATGACAAACCATTTCAAAATGTAAAC
AGGATCACATATGGGGCCTGTCCCAGATATGTTAAGCAAAACACTCTGAAA
TTGGCAACAGGGATGCGAAATGTACCAGAGAAACAAACTAGAGGCATATTT
GGCGCAATCGCGGGTTTCATAGAAAATGGTTGGGAGGGAATGGTGGATGG
TTGGTACGGTTTCAGGCATCAAAATTCTGAGGGAATAGGACAAGCAGCAGA
TCTCAAAAGCACTCAAGCAGCAATCAATCAAATCAATGGGAAGCTGAATAG
GTTGATCGGGAAAACCAACGAGAAATTCCATCAGATTGAAAAAGAGTTCTC
AGAAGTAGAAGGGAGAATCCAGGACCTCGAGAAATATGTTGAGGACACTAA
AATAGATCTCTGGTCATACAACGCGGAGCTTCTTGTTGCCCTGGAGAACCA
ACATACAATTGATCTAACTGACTCAGAAATGAACAAACTGTTTGAAAGAACA
AAGAAGCAACTGAGGGAAAATGCTGAGGATATGGGCAATGGTTGTTTCAAA
ATATACCACAAATGTGACAATGCCTGCATAGGATCAATCAGAAATGGAACTT
ATGACCATGATGTATACAGAGATGAAGCATTAAACAACCGGTTCCAGATCA
AAGGCGTTGAGCTGAAGTCAGGATACAAAGATTGGATACTATGGATTTCCT
TTGCCATATCATGTTTTTTGCTTTGTGTTGCTTTGTTGGGGTTCATCATGTG
GGCCTGCCAAAAAGGCAACATTAGGTGCAACATTTGCATTTGAGAGCTC
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Fig. 32
SEQ ID NO: 40

CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGA
GACTAATTAATTAATTAATCATCTTGAGAGAAAATGAAGGCAATAATTGTAC
TACTCATGGTAGTAACATCCAATGCAGATCGAATCTGCACTGGGATAACAT
CGTCAAACTCACCACATGTTGTCAAAACTGCTACTCAAGGGGAGGTCAAT
GTGACTGGTGTAATACCACTGACAACAACACCCACCAAATCTCATTTTGCA
AATCTCAAAGGAACAGAAACCAGAGGGAAACTATGCCCAAAATGCCTCAA
CTGCACAGATCTGGACGTGGCCTTGGGCAGACCAAAATGCACGGGGAAC
ATACCCTCGGCAAGAGTTTCAATACTCCATGAAGTCAGACCTGTTACATCT
GGGTGCTTTCCTATAATGCACGACAGAACAAAAATTAGACAGCTGCCTAAA
CTTCTCAGAGGATACGAACATATCAGGTTATCAACTCATAACGTTATCAAT
GCAGAAAATGCACCAGGAGGACCCTACAAAATTGGAACCTCAGGGTCTTG
CCCTAACGTTACCAATGGAAACGGATTTTTCGCAACAATGGCTTGGGCCG
TCCCAAAAAACGACAACAACAAAACAGCAACAAATTCATTAACAATAGAAG
TACCATACATTTGTACAGAAGGAGAAGACCAAATTACCGTTTGGGGGTTC
CACTCTGATAACGAAACCCAAATGGCAAAGCTCTATGGGGACTCAAAGCC
CCAGAAGTTCACCTCATCTGCCAACGGAGTGACCACACATTACGTTTCAC
AGATTGGTGGCTTCCCAAATCAAACAGAAGACGGAGGACTACCACAAAGC
GGTAGAATTGTTGTTGATTACATGGTGCAAAAATCTGGGAAAACAGGAAC
AATTACCTATCAAAGAGGTATTTTATTGCCTCAAAAAGTGTGGTGCGCAAG
TGGCAGGAGCAAGGTAATAAAAGGATCGTTGCCTTTAATTGGAGAAGCAG
ATTGCCTCCACGAAAAATACGGTGGATTAAACAAAAGCAAGCCTTACTACA
CAGGGGAACATGCAAAGGCCATAGGAAATTGCCCAATATGGGTGAAAACA
CCCTTGAAGCTGGCCAATGGAACCAAATATAGACCTCCTGCAAAACTATTA
AAGGAAAGGGGTTTCTTCGGAGCTATTGCTGGTTTCTTAGAAGGAGGATG
GGAAGGAATGATTGCAGGTTGGCACGGATACACATCCCATGGGGCACAT
GGAGTAGCGGTGGCAGCAGACCTTAAGAGCACTCAAGAGGCCATAAACA
AGATAACAAAAAATCTCAACTCTTTGAGTGAGCTGGAAGTAAAGAATCTTC
AAAGACTAAGCGGTGCCATGGATGAACTCCACAACGAAATACTAGAACTA
GACGAGAAAGTGGATGATCTCAGAGCTGATACAATAAGCTCACAAATAGA
ACTCGCAGTCCTGCTTTCCAATGAAGGAATAATAAACAGTGAAGATGAGC
ATCTCTTGGCGCTTGAAAGAAAGCTGAAGAAAATGCTGGGCCCCTCTGCT
GTAGAGATAGGGAATGGATGCTTTGAAACCAAACACAAGTGCAACCAGAC
CTGTCTCGACAGAATAGCTGCTGGTACCTTTGATGCAGGAGAATTTTCTCT
CCCCACTTTTGATTCACTGAATATTACTGCTGCATCTTTAAATGACGATGG
ATTGGATAATCATACTATACTGCTTTACTACTCAACTGCTGCCTCCAGTTT
GGCTGTAACATTGATGATAGCTATCTTTGTTGTTTATATGGTCTCCAGAGA
CAATGTTTCTTGCTCCATCTGTCTATAAGAGCTC
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Fig. 33
SEQ ID NO: 41

CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAA
‘GAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGAAGGCAATAATT
GTACTACTCATGGTAGTAACATCCAATGCAGATCGAATCTGCACTGGAA
TAACATCTTCAAACTCACCTCATGTGGTCAAAACAGCCACTCAAGGGGA
GGTCAATGTGACTGGTGTGATACCACTAACAACAACACCAACAAAATCT
TATTTTGCAAATCTCAAAGGAACAAGGACCAGAGGGAAACTATGCCCA
GACTGTCTCAACTGCACAGATCTGGATGTGGCTTTGGGCAGACCAATG
TGTGTGGGGACCACACCTTCGGCGAAGGCTTCAATACTCCACGAAGTC
AAACCTGTTACATCCGGGTGCTTTCCTATAATGCACGACAGAACAAAAA
TCAGGCAACTACCCAATCTTCTCAGAGGATATGAAAATATCAGGCTATC
AACCCAAAACGTCATCGATGCGGAAAAGGCACCAGGAGGACCCTACA
GACTTGGAACCTCAGGATCTTGCCCTAACGCTACCAGTAAGAGCGGAT
TTTTCGCAACAATGGCTTGGGCTGTCCCAAAGGACAACAACAAAAATG
CAACGAACCCACTAACAGTAGAAGTACCATACATTTGTACAGAAGGGG
AAGACCAAATCACTGTTTGGGGGTTCCATTCAGATAACAAAACCCAAAT
GAAGAACCTCTATGGAGACTCAAATCCTCAAAAGTTCACCTCATCTGCT
AATGGAGTAACCACACACTATGTTTCTCAGATTGGCAGCTTCCCAGATC
AAACAGAAGACGGAGGACTACCACAAAGCGGCAGGATTGTTGTTGATT
ACATGATGCAAAAACCTGGGAAAACAGGAACAATTGTCTACCAAAGAG
GTGTTTTGTTGCCTCAAAAGGTGTGGTGCGCGAGTGGCAGGAGCAAA
GTAATAAAAGGGTCCTTGCCTTTAATTGGTGAAGCAGATTGCCTTCATG
AAAAATACGGTGGATTAAACAAAAGCAAGCCTTACTACACAGGAGAACA
TGCAAAAGCCATAGGAAATTGCCCAATATGGGTGAAAACACCTTTGAA
GCTCGCCAATGGAACCAAATATAGACCTCCTGCAAAACTATTAAAGGAA
AGGGGTTTCTTCGGAGCTATTGCTGGTTTCCTAGAAGGAGGATGGGAA
GGAATGATTGCAGGCTGGCACGGATACACATCTCACGGAGCACATGG
AGTGGCAGTGGCGGCGGACCTTAAGAGTACGCAAGAAGCTATAAACAA
GATAACAAAAAATCTCAATTCTTTGAGTGAGCTAGAAGTAAAGAATCTT
CAAAGACTAAGTGGTGCCATGGATGAACTCCACAACGAAATACTCGAG
CTGGATGAGAAAGTGGATGATCTCAGAGCTGACACTATAAGCTCGCAA
ATAGAACTTGCAGTCTTGCTTTCCAACGAAGGAATAATAAACAGTGAAG
ATGAGCATCTATTGGCACTTGAGAGAAAACTAAAGAAAATGCTGGGTC
CCTCTGCTGTAGAGATAGGAAATGGATGCTTCGAAACCAAACACAAGT
GCAACCAGACCTGCTTAGACAGGATAGCTGCTGGCACCTTTAATGCAG
GAGAATTTTCTCTCCCCACTTTTGATTCACTGAACATTACTGCTGCATCT
TTAAATGATGATGGATTGGATAACCATACTATACTGCTCTATTACTCAAC
TGCTGCTTCTAGTTTGGCTGTAACATTGATGCTAGCTATTTTTATTGTTT
ATATGGTCTCCAGAGACAACGTTTCATGCTCCATCTGTCTATAAGAGCT
C

53/119



WO 2010/003225 PCT/CA2009/000926

Fig. 34
SEQ ID NO: 42

CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAA
GAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGGCCATCATTTA
TCTAATTCTCCTGTTCACAGCAGTGAGAGGGGACCAAATATGCATTGG
ATACCATGCCAATAATTCCACAGAGAAGGTCGACACAATTCTAGAGCG
GAACGTCACTGTGACTCATGCCAAGGACATTCTTGAGAAGACCCATAA
CGGAAAGTTATGCAAACTAAACGGAATCCCTCCACTTGAACTAGGGGA
CTGTAGCATTGCCGGATGGCTCCTTGGAAATCCAGAATGTGATAGGCT
TCTAAGTGTGCCAGAATGGTCCTATATAATGGAGAAAGAAAACCCGAG
AGACGGTTTGTGTTATCCAGGCAGCTTCAATGATTATGAAGAATTGAAA
CATCTCCTCAGCAGCGTGAAACATTTCGAGAAAGTAAAGATTCTGCCC
AAAGATAGATGGACACAGCATACAACAACTGGAGGTTCACGGGCCTG
CGCGGTGTCTGGTAATCCATCATTCTTCAGGAACATGGTCTGGCTGAC
AAAGAAAGAATCAAATTATCCGGTTGCCAAAGGATCGTACAACAATAC
AAGCGGAGAACAAATGCTAATAATTTGGGGGGTGCACCATCCCAATGA
TGAGACAGAACAAAGAACATTGTACCAGAATGTGGGAACCTATGTTTC
CGTAGGCACATCAACATTGAACAAAAGGTCAACCCCAGACATAGCAAC
AAGGCCTAAAGTGAATGGACTAGGAAGTAGAATGGAGTTCTCTTGGAC
CCTATTGGATATGTGGGACACCATAAATTTTGAGAGTACTGGTAATCTA
ATTGCACCAGAGTATGGATTCAAAATATCGAAAAGAGGTAGTTCAGGG
ATCATGAAAACAGAAGGAACACTTGAGAACTGTGAGACCAAATGCCAA
ACTCCTTTGGGAGCAATAAATACAACATTGCCTTTTCACAATGTCCACC
CACTGACAATAGGTGAGTGCCCCAAATATGTAAAATCGGAGAAGTTGG
TCTTAGCAACAGGACTAAGGAATGTTCCCCAGATTGAATCAAGAGGAT
TGTTTGGGGCAATAGCTGGTTTTATAGAAGGAGGATGGCAAGGAATG
GTTGATGGTTGGTATGGATACCATCACAGCAATGACCAGGGATCAGG
GTATGCAGCAGACAAAGAATCCACTCAAAAGGCATTTGATGGAATCAC
CAACAAGGTAAATTCTGTGATTGAAAAGATGAACACCCAATTTGAAGCT
GTTGGGAAAGAGTTCAGTAACTTAGAGAGAAGACTGGAGAACTTGAAC
AAAAAGATGGAAGACGGGTTTCTAGATGTGTGGACATACAATGCTGAG
CTTCTAGTTCTGATGGAAAATGAGAGGACACTTGACTTTCATGATTCTA
ATGTCAAGAATCTGTATGATAAAGTCAGAATGCAGCTGAGAGACAACG
TCAAAGAACTAGGAAATGGATGTTTTGAATTTTATCACAAATGTGATGA
TGAATGCATGAATAGTGTGAAAAACGGGACGTATGATTATCCCAAGTA
TGAAGAAGAGTCTAAACTAAATAGAAATGAAATCAAAGGGGTAAAATTG
AGCAGCATGGGGGTTTATCAAATCCTTGCCATTTATGCTACAGTAGCA
GGTTCTCTGTCACTGGCAATCATGATGGCTGGGATCTCTTTCTGGATG
TGCTCCAACGGGTCTCTGCAGTGCAGGATCTGCATATGAGAGCTC
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Fig. 35
SEQ ID NO: 43

CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAG
AGACTAATTAATTAATTAATCATCTTGAGAGAAAATGGAGAAAATAGTGCT
TCTTCTTGCAATAGTCAGCCTTGTTAAAAGTGATCAGATTTGCATTGGTTA
CCATGCAAACAACTCGACAGAGCAGGTTGACACAATAATGGAAAAGAAC
GTTACTGTTACACATGCCCAAGACATACTGGAAAAGACACACAACGGGA
AGCTCTGCGATCTAGATGGAGTGAAGCCTCTGATTTTAAGAGATTGTAGT
GTAGCTGGATGGCTCCTCGGAAACCCAATGTGTGACGAGTTCATCAATG
TGCCGGAATGGTCTTACATAGTGGAGAAGGCCAACCCAGCCAATGACCT
CTGTTACCCAGGGAATTTCAACGACTATGAAGAACTGAAACACCTATTGA
GCAGAATAAACCATTTTGAGAAAATTCAGATCATCCCCAAAAGTTCTTGG
TCCGATCATGAAGCCTCATCAGGGGTCAGCTCAGCATGTCCATACCAGG
GAACGCCCTCCTTTTTCAGAAATGTGGTATGGCTTATCAAAAAGAACAAT
ACATACCCAACAATAAAGAGAAGCTACAATAATACCAACCAGGAAGATCT
TTTGATACTGTGGGGGATTCATCATTCTAATGATGCGGCAGAGCAGACAA
AGCTCTATCAAAACCCAACCACCTATATTTCCGTTGGGACATCAACACTA
AACCAGAGATTGGTACCAAAAATAGCTACTAGATCCAAAGTAAACGGGCA
AAGTGGAAGGATGGATTTCTTCTGGACAATTTTAAAACCGAATGATGCAA
TCAACTTCGAGAGTAATGGAAATTTCATTGCTCCAGAATATGCATACAAA
ATTGTCAAGAAAGGGGACTCAGCAATTGTTAAAAGTGAAGTGGAATATGG
TAACTGCAATACAAAGTGTCAAACTCCAATAGGGGCGATAAACTCTAGTA
TGCCATTCCACAACATACACCCTCTCACCATCGGGGAATGCCCCAAATAT
GTGAAATCAAACAAATTAGTCCTTGCGACTGGGCTCAGAAATAGTCCTCT
AAGAGAAAGAAGAAGAAAAAGAGGACTATTTGGAGCTATAGCAGGGTTT
ATAGAGGGAGGATGGCAGGGAATGGTAGATGGTTGGTATGGGTACCAC
CATAGCAATGAGCAGGGGAGTGGGTACGCTGCAGACAAAGAATCCACTC
AAAAGGCAATAGATGGAGTCACCAATAAGGTCAACTCGATCATTGACAAA
ATGAACACTCAGTTTGAGGCCGTTGGAAGGGAATTTAATAACTTAGAAAG
GAGAATAGAGAATTTAAACAAGAAAATGGAAGACGGATTCCTAGATGTCT
GGACTTATAATGCTGAACTTCTGGTTCTCATGGAAAATGAGAGAACTCTA
GACTTCCATGATTCAAATGTCAAGAACCTTTACGACAAGGTCCGACTACA
GCTTAGGGATAATGCAAAGGAGCTGGGTAACGGTTGTTTCGAGTTCTAT
CACAAATGTGATAATGAATGTATGGAAAGTGTAAGAAACGGAACGTATGA
CTACCCGCAGTATTCAGAAGAAGCAAGATTAAAAAGAGAGGAAATAAGT
GGAGTAAAATTGGAATCAATAGGAACTTACCAAATACTGTCAATTTATTCA
ACAGTTGCGAGTTCTCTAGCACTGGCAATCATGGTGGCTGGTCTATCTTT
GTGGATGTGCTCCAATGGGTCGTTACAATGCAGAATTTGCATTTAAGAGC
TC
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Fig. 36
SEQ ID NO: 44

CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGA
GACTAATTAATTAATTAATCATCTTGAGAGAAAATGGAGAAAATAGTGCTTC
TTTTTGCAATAGTCAGTCTTGTTAAAAGTGATCAGATTTGCATTGGTTACCA
TGCAAACAACTCGACAGAGCAGGTTGACACAATAATGGAAAAGAACGTTA
CTGTTACACATGCCCAAGACATACTGGAAAAGACACACAATGGGAAGCTC
TGCGATCTAGATGGAGTGAAGCCTCTAATTTTGAGAGATTGTAGTGTAGCT
GGATGGCTCCTCGGAAACCCAATGTGTGACGAGTTCATCAATGTGCCGGA
ATGGTCTTACATAGTGGAGAAGGCCAATCCAGTCAATGACCTCTGTTACC
CAGGGGATTTCAATGACTATGAAGAATTGAAACACCTATTGAGCAGAATAA
ACCATTTTGAGAAAATTCAGATCATCCCCAAAAGTTCTTGGTCCAGTCATG
AAGCCTCATTGGGGGTCAGCTCAGCATGTCCATACCAGGGAAAGTCCTCC
TTTTTCAGAAATGTGGTATGGCTTATCAAAAAGAACAGTACATACCCAACA
ATAAAGAGGAGCTACAATAATACCAACCAAGAAGATCTTTTGGTACTGTGG
GGGATTCACCATCCTAATGATGCGGCAGAGCAGACAAAGCTCTATCAAAA
CCCAACCACCTATATTTCCGTTGGGACATCTACACTAAACCAGAGATTGGT
ACCAAGAATAGCTACTAGATCCAAAGTAAACGGGCAAAGTGGAAGGATGG
AGTTCTTCTGGACAATTTTAAAACCGAATGATGCAATCAACTTCGAGAGTA
ATGGAAATTTCATTGCTCCAGAATATGCATACAAAATTGTCAAGAAAGGGG
ACTCAACAATTATGAAAAGTGAATTGGAATATGGTAACTGCAATACCAAGT
GTCAAACTCCAATGGGGGCGATAAACTCTAGCATGCCATTCCACAATATAC
ACCCTCTCACCATCGGGGAATGCCCCAAATATGTGAAATCAAACAGATTA
GTCCTTGCGACTGGGCTCAGAAATAGCCCTCAAAGAGAGAGAAGAAGAAA
AAAGAGAGGATTATTTGGAGCTATAGCAGGTTTTATAGAGGGAGGATGGC
AGGGAATGGTAGATGGTTGGTATGGGTACCACCATAGCAACGAGCAGGG
GAGTGGGTACGCTGCAGACAAAGAATCCACTCAAAAGGCAATAGATGGAG
TCACCAATAAGGTCAACTCGATTATTGACAAAATGAACACTCAGTTTGAGG
CCGTTGGAAGGGAATTTAACAACTTAGAAAGGAGAATAGAGAATTTAAACA
AGAAGATGGAAGACGGGTTCCTAGATGTCTGGACTTATAATGCTGAACTT
CTAGTTCTCATGGAAAACGAGAGAACTCTAGACTTTCATGACTCAAATGTC
AAGAACCTTTACGACAAGGTCCGACTACAGCTTAGGGATAATGCAAAGGA
GCTGGGTAACGGTTGTTTCGAGTTCTATCATAAATGTGATAATGAATGTAT
GGAAAGTGTAAGAAACGGAACGTATGACTACCCGCAGTATTCAGAAGAAG
CAAGACTAAAAAGAGAGGAAATAAGTGGAGTAAAATTGGAATCAATAGGA
ATTTACCAAATATTGTCAATTTATTCTACAGTGGCCAGCTCCCTAGCACTG
GCAATCATGGTAGCTGGTCTATCCTTATGGATGTGCTCCAATGGGTCGTT
ACAATGCAGAATTTGCATTTAAGAGCTC
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Fig. 37
SEQ ID NO: 45

CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGA
GACTAATTAATTAATTAATCATCTTGAGAGAAAATGATTGCAATCATTGTAA
TAGCAATACTGGCAGCAGCCGGAAAGTCAGACAAGATCTGCATTGGGTAT
CATGCCAACAATTCAACAACACAGGTAGATACGATACTTGAGAAGAATGT
GACTGTCACACACTCAATTGAATTGCTGGAAAATCAGAAGGAAGAAAGAT
TCTGCAAGATATTGAACAAGGCCCCTCTCGACTTAAGGGAATGTACCATA
GAGGGTTGGATCTTGGGGAATCCCCAATGCGACCTATTGCTTGGTGATCA
AAGCTGGTCATACATTGTGGAAAGACCTACTGCTCAAAACGGGATCTGCT
ACCCAGGAACCTTAAATGAGGTAGAAGAACTGAGGGCACTTATTGGATCA
GGAGAAAGGGTAGAGAGATTTGAGATGTTTCCCCAAAGCACCTGGCAAG
GAGTTGACACCAACAGTGGAACAACAAGATCCTGCCCTTATTCTACTGGT
GCGTCTTTCTACAGAAACCTCCTATGGATAATAAAAACCAAGACAGCAGA
ATATCCAGTAATTAAGGGAATTTACAACAACACTGGAACCCAGCCAATCCT
CTATTTCTGGGGTGTGCATCATCCTCCTAACACCGACGAGCAAGATACTC
TGTATGGCTCTGGTGATCGATACGTTAGAATGGGAACTGAAAGCATGAAT
TTTGCCAAGAGTCCGGAAATTGCGGCAAGGCCTGCTGTGAATGGACAAA
GAGGCAGAATTGATTATTATTGGTCGGTTTTAAAACCAGGGGAAACCTTG
AATGTGGAATCTAATGGAAATCTAATCGCCCCTTGGTATGCATACAAATTT
GTCAACACAAATAGTAAAGGAGCCGTCTTCAGGTCAGATTTACCAATCGA
GAACTGCGATGCCACATGCCAGACTATTGCAGGGGTTCTAAGGACCAATA
AAACATTTCAGAATGTGAGTCCCCTGTGGATAGGAGAATGTCCCAAATAC
GTGAAAAGTGAAAGTCTGAGGCTTGCAACTGGACTAAGAAATGTTCCACA
GATTGAAACTAGAGGACTCTTCGGAGCTATTGCAGGGTTTATTGAAGGAG
GATGGACTGGGATGATAGATGGGTGGTATGGCTATCACCATGAAAATTCT
CAAGGGTCAGGATATGCAGCAGACAGAGAAAGCACTCAAAAGGCTGTAA
ACAGAATTACAAATAAGGTCAATTCCATCATCAACAAAATGAACACACAAT
TTGAAGCTGTCGATCACGAATTTTCAAATCTGGAGAGGAGAATTGACAAT
CTGAACAAAAGAATGCAAGATGGATTTCTGGATGTTTGGACATACAATGC
TGAACTGTTGGTTCTTCTTGAAAACGAAAGAACACTAGACATGCATGACG
CAAATGTGAAGAACCTACATGAAAAGGTCAAATCACAACTAAGGGACAAT
GCTACGATCTTAGGGAATGGTTGCTTTGAATTTTGGCATAAGTGTGACAAT
GAATGCATAGAGTCTGTCAAAAATGGTACATATGACTATCCCAAATACCAG
ACTGAAAGCAAATTAAACAGGCTAAAAATAGAATCAGTAAAGCTAGAGAAC
CTTGGTGTGTATCAAATTCTTGCCATTTATAGTACGGTATCGAGCAGCCTA
GTGTTGGTAGGGCTGATCATGGCAATGGGTCTTTGGATGTGTTCAAATGG
TTCAATGCAGTGCAGGATATGTATATAAGAGCTC
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Fig. 38
SEQ ID NO: 46

CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGA
GACTAATTAATTAATTAATCATCTTGAGAGAAAATGAACACTCAAATTCTAA
TATTAGCCACTTCGGCATTCTTCTATGTACGTGCAGATAAAATCTGCCTAG
GACATCATGCTGTGTCTAATGGAACCAAAGTAGACACCCTTACTGAAAAA
GGAATAGAAGTTGTCAATGCAACAGAAACAGTTGAACAAACAAACATCCC
TAAGATCTGCTCAAAAGGAAAACAGACTGTTGACCTTGGTCAATGTGGAT
TACTAGGGACCGTTATTGGTCCTCCCCAATGTGACCAATTTCTTGAGTTCT
CTGCTAATTTAATAGTTGAAAGAAGGGAAGGTAATGACATTTGTTATCCAG
GCAAATTTGACAATGAAGAAACATTGAGAAAAATACTCAGAAAATCCGGA
GGAATTAAAAAGGAGAATATGGGATTCACATATACCGGAGTGAGAACCAA
TGGAGAGACTAGCGCATGTAGAAGGTCAAGATCTTCCTTTTATGCAGAGA
TGAAATGGCTTCTATCCAGCACAGACAATGGGACATTTCCACAAATGACA
AAGTCCTACAAGAACACTAAGAAGGTACCAGCTCTGATAATCTGGGGAAT
CCACCACTCAGGATCAACTACTGAACAGACTAGATTATATGGAAGTGGGA
ATAAATTGATAACAGTTTGGAGTTCCAAATACCAACAATCTTTTGTCCCAA
ATCCTGGACCAAGACCGCAAATGAATGGTCAATCAGGAAGAATTGACTTT
CACTGGCTGATGCTAGATCCCAATGATACTGTCACTTTCAGTTTTAATGGG
GCCTTTATAGCACCTGACCGCGCCAGTTTTCTAAGAGGTAAATCTCTAGG
AATCCAAAGTGATGCACAACTTGACAATAATTGTGAAGGTGAATGCTATCA
TATTGGAGGTACTATAATTAGCAACTTGCCCTTTCAAAACATTAATAGTAG
GGCAATCGGAAAATGCCCCAGATACGTGAAGCAGAAGAGCTTAATGCTA
GCAACAGGAATGAAAAATGTTCCTGAAGCTCCTGCACATAAACAACTAAC
TCATCACATGCGCAAAAAAAGAGGTTTATTTGGTGCAATAGCAGGATTCAT
TGAAAATGGGTGGGAAGGATTAATAGACGGATGGTATGGATATAAGCATC
AGAATGCACAAGGAGAAGGGACTGCTGCAGACTACAAAAGTACACAATCT
GCTATCAACCAAATAACCGGAAAATTGAACAGACTAATAGAAAAAACCAAC
CAGCAATTCGAACTAATAGATAATGAGTTCAATGAAATAGAAAAACAAATT
GGCAATGTTATTAACTGGACTAGAGATTCTATCATCGAAGTATGGTCATAT
AATGCAGAGTTCCTCGTAGCAGTGGAGAATCAACACACTATTGATTTAACT
GACTCAGAAATGAACAAACTATATGAAAAGGTAAGAAGACAACTGAGAGA
AAATGCTGAGGAAGATGGTAATGGCTGTTTTGAAATATTCCACCAATGTG
ACAATGATTGCATGGCCAGCATTAGAAACAACACATATGACCATAAAAAAT
ACAGAAAAGAGGCAATACAAAACAGAATCCAGATTGACGCAGTAAAGTTG
AGCAGTGGTTACAAAGATATAATACTTTGGTTTAGCTTCGGGGCATCATG
TTTCTTATTTCTTGCCATTGCAATGGGTCTTGTTTTCATATGTATAAAAAAT
GGAAACATGCGGTGCACTATTTGTATATAAGAGCTC

58/119



WO 2010/003225 PCT/CA2009/000926

Fig. 39
SEQ ID NO: 47

CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGA
GACTAATTAATTAATTAATCATCTTGAGAGAAAATGGAAACAATATCACTAA
TAACTATACTACTAGTAGTAACAGCAAGCAATGCAGATAAAATCTGCATCG
GCCACCAGTCAACAAACTCCACAGAAACTGTGGACACGCTAACAGAAACC
AATGTTCCTGTGACACATGCCAAAGAATTGCTCCACACAGAGCATAATGGA
ATGCTGTGTGCAACAAGCCTGGGACATCCCCTCATTCTAGACACATGCAC
TATTGAAGGACTAGTCTATGGCAACCCTTCTTGTGACCTGCTGTTGGGAG
GAAGAGAATGGTCCTACATCGTCGAAAGATCATCAGCTGTAAATGGAACG
TGTTACCCTGGGAATGTAGAAAACCTAGAGGAACTCAGGACACTTTTTAGT
TCCGCTAGTTCCTACCAAAGAATCCAAATCTTCCCAGACACAACCTGGAAT
GTGACTTACACTGGAACAAGCAGAGCATGTTCAGGTTCATTCTACAGGAG
TATGAGATGGCTGACTCAAAAGAGCGGTTTTTACCCTGTTCAAGACGCCC
AATACACAAATAACAGGGGAAAGAGCATTCTTTTCGTGTGGGGCATACAT
CACCCACCCACCTATACCGAGCAAACAAATTTGTACATAAGAAACGACACA
ACAACAAGCGTGACAACAGAAGATTTGAATAGGACCTTCAAACCAGTGATA
GGGCCAAGGCCCCTTGTCAATGGTCTGCAGGGAAGAATTGATTATTATTG
GTCGGTACTAAAACCAGGCCAAACATTGCGAGTACGATCCAATGGGAATC
TAATTGCTCCATGGTATGGACACGTTCTTTCAGGAGGGAGCCATGGAAGA
ATCCTGAAGACTGATTTAAAAGGTGGTAATTGTGTAGTGCAATGTCAGACT
GAAAAAGGTGGCTTAAACAGTACATTGCCATTCCACAATATCAGTAAATAT
GCATTTGGAACCTGCCCCAAATATGTAAGAGTTAATAGTCTCAAACTGGCA
GTCGGTCTGAGGAACGTGCCTGCTAGATCAAGTAGAGGACTATTTGGAGC
CATAGCTGGATTCATAGAAGGAGGTTGGCCAGGACTAGTCGCTGGCTGG
TATGGTTTCCAGCATTCAAATGATCAAGGGGTTGGTATGGCTGCAGATAG
GGATTCAACTCAAAAGGCAATTGATAAAATAACATCCAAGGTGAATAATAT
AGTCGACAAGATGAACAAGCAATATGAAATAATTGATCATGAATTTAGTGA
GGTTGAAACTAGACTCAATATGATCAATAATAAGATTGATGACCAAATACA
AGACGTATGGGCATATAATGCAGAATTGCTAGTACTACTTGAAAATCAAAA
AACACTCGATGAGCATGATGCGAACGTGAACAATCTATATAACAAGGTGA
AGAGGGCACTGGGCTCCAATGCTATGGAAGATGGGAAAGGCTGTTTCGA
GCTATACCATAAATGTGATGATCAGTGCATGGAAACAATTCGGAACGGGA
CCTATAATAGGAGAAAGTATAGAGAGGAATCAAGACTAGAAAGGCAGAAA
ATAGAGGGGGTTAAGCTGGAATCTGAGGGAACTTACAAAATCCTCACCAT
TTATTCGACTGTCGCCTCATCTCTTGTGCTTGCAATGGGGTTTGCTGCCTT
CCTGTTCTGGGCCATGTCCAATGGATCTTGCAGATGCAACATTTGTATATA
AGAGCTC
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Fig. 40A
SEQ ID NO: 48

MKVKLLVLLCTFTATYADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLENSH
NGKLCLLKGIAPLQLGNCSVAGWILGNPECELLISKESWSYIVEKPNPENGTCY
PGHFADYEELREQLSSVSSFERFEIFPKESSWPNHTVTGVSASCSHNGESSF
YRNLLWLTGKNGLYPNLSKSYANNKEKEVLVLWGVHHPPNIGDQKALYHTEN
AYVSVVSSHYSRKFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGNLIAP
RYAFALSRGFGSGIINSNAPMDKCDAKCQTPQGAINSSLPFQNVHPVTIGECP
KYVRSAKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTGMVDGWYGYHHQNE
QGSGYAADQKSTQNAINGITNKVNSVIEKMNTQF TAVGKEFNKLERRMENLNK
KVDDGFIDIWTYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNG
CFEFYHKCNDECMESVKNGTYDYPKYSEESKLNREKIDGVKLESMGVYQILAI
YSTVASSLVLLVSLGAISFWMCSNGSLQCRICI

Fig. 40B
SEQ ID NO: 49

MKVKLLVLLCTFTATYADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSH
NGKLCLLKGIAPLQLGNCSVAGWILGNPECELLISRESWSYIVEKPNPENGTCY
PGHFADYEELREQLSSVSSFERFEIFPKESSWPNHTTTGVSASCSHNGESSFY
KNLLWLTGKNGLYPNLSKSYANNKEKEVLVLWGVHHPPNIGDQRALYHKENA
YVSVVSSHYSRKFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGNLIAPR
YAFALSRGFGSGIINSNAPMDECDAKCQTPQGAINSSLPFQNVHPVTIGECPK
YVRSAKLRMVTGLRNIPSIQSRGLFGAIAGFIEGGWTGMVDGWYGYHHQNEQ
GSGYAADQKSTQNAINGITNKVNSVIEKMNTQFTAVGKEFNKLERRMENLNKK
VDDGFIDIWTYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGC
FEFYHKCNDECMESVKNGTYDYPKYSEESKLNREKIDGVKLESMGVYQILAIY
STVASSLVLLVSLGAISFWMCSNGSLQCRICI
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Fig. 41A
SEQ ID NO: 50

MKTIIALSYILCLVFTQKLPGNDNSTATLCLGHHAVPNGTIVKTITNDQIEVTN
ATELVQSSSTGEICDSPHQILDGENCTLIDALLGDPQCDGFQNKKWDLFVE
RSKAYSNCYPYDVPDYASLRSLVASSGTLEFNNESFNWTGVTQNGTSSA
CIRRSNNSFFSRLNWLTHLKFKYPALNVTMPNNEKFDKLYIWGVHHPGTD
NDQIFLYAQASGRITVSTKRSQQTVIPNIGSRPRVRNIPSRISIYWTIVKPGDI
LLINSTGNLIAPRGYFKIRSGKSSIMRSDAPIGKCNSECITPNGSIPNDKPFQ
NVNRITYGACPRYVKQNTLKLATGMRNVPEKQTRGIFGAIAGFIENGWEG
MVDGWYGFRHQNSEGIGQAADLKSTQAAIDQINGKLNRLIGKTNEKFHQIE
KEFSEVEGRIQDLEKYVEDTKIDLWSYNAELLVALENQHTIDLTDSEMNKLF
EKTKKQLRENAEDMGNGCFKIYHKCDNACIGSIRNGTYDHDVYRDEALNN
RFQIKGVELKSGYKDWILWISFAISCFLLCVALLGFIMWACQKGNIRCNICI

Fig. 41B
SEQ ID NO: 51

MKTIIALSYILCLVFTQKLPGNDNSTATLCLGHHAVPNGTIVKTITNDQIEVTN
ATELVQSSSTGGICDSPHQILDGENCTLIDALLGDPQCDGFQNKKWDLFVE
RSKAYSNCYPYDVPDYASLRSLVASSGTLEFNDESFNWTGVTQNGTSSA
CKRRSNNSFFSRLNWLTHLKFKYPALNVTMPNNEKFDKLYIWGVHHPGTD
NDQIFLHAQASGRITVSTKRSQQTVIPNIGSRPRIRNIPSRISIYWTIVKPGDI
LLINSTGNLIAPRGYFKIRSGKSSIMRSDAPIGKCNSECITPNGSIPNDKPFQ
NVNRITYGACPRYVKQNTLKLATGMRNVPEKQTRGIFGAIAGFIENGWEG
MVDGWYGFRHQNSEGIGQAADLKSTQAAINQINGKLNRLIGKTNEKFHQIE
KEFSEVEGRIQDLEKYVEDTKIDLWSYNAELLVALENQHTIDLTDSEMNKLF
ERTKKQLRENAEDMGNGCFKIYHKCDNACIGSIRNGTYDHDVYRDEALNN
RFQIKGVELKSGYKDWILWISFAISCFLLCVALLGFIMWACQKGNIRCNICI
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Fig. 42A
SEQ ID NO: 52

MKAIVLLMVVTSNADRICTGITSSNSPHVVKTATQGEVNVTGVIPLTTTPTKS
HFANLKGTETRGKLCPKCLNCTDLDVALGRPKCTGNIPSARVSILHEVRPVT
SGCFPIMHDRTKIRQLPKLLRGYEHIRLSTHNVINAENAPGGPYKIGTSGSCP
NVTNGNGFFATMAWAVPKNDNNKTATNSLTIEVPYICTEGEDQITVWGFHS
DNETQMAKLYGDSKPQKFTSSANGVTTHYVSQIGGFPNQTEDGGLPQSGRI
VVDYMVQKSGKTGTITYQRGILLPQKVWCASGRSKVIKGSLPLIGEADCLHE
KYGGLNKSKPYYTGEHAKAIGNCPIWVKTPLKLANGTKYRPPAKLLKERGFF
GAIAGFLEGGWEGMIAGWHGYTSHGAHGVAVAADLKSTQEAINKITKNLNS
LSELEVKNLQRLSGAMDELHNEILELDEKVDDLRADTISSQIELAVLLSNEGIIN
SEDEHLLALERKLKKMLGPSAVEIGNGCFETKHKCNQTCLDRIAAGTFDAGE
FSLPTFDSLNITAASLNDDGLDNHTILLYYSTAASSLAVTLMIAIFVVYMVSRD
NVSCSICL

Fig. 42B
SEQ ID NO: 53

MKAIIVLLMVVTSNADRICTGITSSNSPHVVKTATQGEVNVTGVIPLTTTPTKS
YFANLKGTRTRGKLCPDCLNCTDLDVALGRPMCVGTTPSAKASILHEVKPVT
SGCFPIMHDRTKIRQLPNLLRGYENIRLSTQNVIDAEKAPGGPYRLGTSGSC
PNATSKSGFFATMAWAVPKDNNKNATNPLTVEVPYICTEGEDQITVWGFHS
DNKTQMKNLYGDSNPQKFTSSANGVTTHYVSQIGSFPDQTEDGGLPQSGRI
VVDYMMQKPGKTGTIVYQRGVLLPQKVWCASGRSKVIKGSLPLIGEADCLH
EKYGGLNKSKPYYTGEHAKAIGNCPIWVKTPLKLANGTKYRPPAKLLKERGF
FGAIAGFLEGGWEGMIAGWHGYTSHGAHGVAVAADLKSTQEAINKITKNLN
SLSELEVKNLQRLSGAMDELHNEILELDEKVDDLRADTISSQIELAVLLSNEGII
NSEDEHLLALERKLKKMLGPSAVEIGNGCFETKHKCNQTCLDRIAAGTFNAG
EFSLPTFDSLNITAASLNDDGLDNHTILLYYSTAASSLAVTLMLAIFIVYMVSRD
NVSCSICL
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Fig. 43A
SEQ ID NO: 54

MAIYLILLFTAVRGDQICIGYHANNSTEKVDTILERNVTVTHAKDILEKTHNGKLC
KLNGIPPLELGDCSIAGWLLGNPECDRLLSVPEWSYIMEKENPRDGLCYPGSF
NDYEELKHLLSSVKHFEKVKILPKDRWTQHTTTGGSRACAVSGNPSFFRNMV
WLTKKESNYPVAKGSYNNTSGEQMLIIWGVHHPNDETEQRTLYQNVGTYVSV
GTSTLNKRSTPDIATRPKVNGLGSRMEFSWTLLDMWDTINFESTGNLIAPEYGF
KISKRGSSGIMKTEGTLENCETKCQTPLGAINTTLPFHNVHPLTIGECPKYVKSE
KLVLATGLRNVPQIESRGLFGAIAGFIEGGWQGMVDGWYGYHHSNDQGSGYA
ADKESTQKAFDGITNKVNSVIEKMNTQFEAVGKEFSNLERRLENLNKKMEDGFL
DVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRMQLRDNVKELGNGCFEFY
HKCDDECMNSVKNGTYDYPKYEEESKLNRNEIKGVKLSSMGVYQILAIYATVAG
SLSLAIMMAGISFWMCSNGSLQCRICI

Fig. 43B
SEQ ID NO: 55

MEKIVLLLAIVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGK
LCDLDGVKPLILRDCSVAGWLLGNPMCDEFINVPEWSYIVEKANPANDLCYPG
NFNDYEELKHLLSRINHFEKIQIIPKSSWSDHEASSGVSSACPYQGTPSFFRNVV
WLIKKNNTYPTIKRSYNNTNQEDLLILWGIHHSNDAAEQTKLYQNPTTYISVGTS
TLNQRLVPKIATRSKVYNGQSGRMDFFWTILKPNDAINFESNGNFIAPEYAYKIVK
KGDSAIVKSEVEYGNCNTKCQTPIGAINSSMPFHNIHPLTIGECPKYVKSNKLVL
ATGLRNSPLRERRRKRGLFGAIAGFIEGGWQGMVDGWYGYHHSNEQGSGYA
ADKESTQKAIDGVTNKVNSIIDKMNTQFEAVGREFNNLERRIENLNKKMEDGFL
DVWTYNAELLVLMENERTLDFHDSNVKNLYDKVRLQLRDNAKELGNGCFEFYH
KCDNECMESVRNGTYDYPQYSEEARLKREEISGVKLESIGTYQILSIYSTVASSL
ALAIMVAGLSLWMCSNGSLQCRICI
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Fig. 44A
SEQ ID NO: 56

MEKIVLLFAIVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKL
CDLDGVKPLILRDCSVAGWLLGNPMCDEFINVPEWSYIVEKANPVNDLCYPGDF
NDYEELKHLLSRINHFEKIQIIPKSSWSSHEASLGVSSACPYQGKSSFFRNVVWLI
KKNSTYPTIKRSYNNTNQEDLLVLWGIHHPNDAAEQTKLYQNPTTYISVGTSTLN
QRLVPRIATRSKVNGQSGRMEFFWTILKPNDAINFESNGNFIAPEYAYKIVKKGD
STIMKSELEYGNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNRLVLATG
LRNSPQRERRRKKRGLFGAIAGFIEGGWQGMVDGWYGYHHSNEQGSGYAAD
KESTQKAIDGVTNKVNSIIDKMNTQFEAVGREFNNLERRIENLNKKMEDGFLDV
WTYNAELLVLMENERTLDFHDSNVKNLYDKVRLQLRDNAKELGNGCFEFYHKC
DNECMESVRNGTYDYPQYSEEARLKREEISGVKLESIGIYQILSIYSTVASSLALAI
MVAGLSLWMCSNGSLQCRICI

Fig. 44B
SEQ ID NO: 57

MIAIIVIAILAAAGKSDKICIGYHANNSTTQVDTILEKNVTVTHSIELLENQKEERFCK
ILNKAPLDLRECTIEGWILGNPQCDLLLGDQSWSYIVERPTAQNGICYPGTLNEV
EELRALIGSGERVERFEMFPQSTWQGVDTNSGTTRSCPYSTGASFYRNLLWIIK
TKTAEYPVIKGIYNNTGTQPILYFWGVHHPPNTDEQDTLYGSGDRYVRMGTESM
NFAKSPEIAARPAVNGQRGRIDYYWSVLKPGETLNVESNGNLIAPWYAYKFVNT
NSKGAVFRSDLPIENCDATCQTIAGVLRTNKTFQNVSPLWIGECPKYVKSESLRL
ATGLRNVPQIETRGLFGAIAGFIEGGWTGMIDGWYGYHHENSQGSGYAADRES
TQKAVNRITNKVNSIINKMNTQFEAVDHEFSNLERRIDNLNKRMQDGFLDVWTY
NAELLVLLENERTLDMHDANVKNLHEKVKSQLRDNATILGNGCFEFWHKCDNEC
IESVKNGTYDYPKYQTESKLNRLKIESVKLENLGVYQILAIYSTVSSSLVLVGLIMA
MGLWMCSNGSMQCRICI
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Fig. 45A
SEQ ID NO: 58

MNTQILILATSAFFYVRADKICLGHHAVSNGTKVDTLTEKGIEVVNATETVEQT
NIPKICSKGKQTVDLGQCGLLGTVIGPPQCDQFLEFSANLIVERREGNDICYPG
KFDNEETLRKILRKSGGIKKENMGFTYTGVRTNGETSACRRSRSSFYAEMKW
LLSSTDNGTFPQMTKSYKNTKKVPALIIWGIHHSGSTTEQTRLYGSGNKLITV
WSSKYQQSFVPNPGPRPQMNGQSGRIDFHWLMLDPNDTVTFSFNGAFIAPD
RASFLRGKSLGIQSDAQLDNNCEGECYHIGGTIISNLPFQNINSRAIGKCPRYV
KQKSLMLATGMKNVPEAPAHKQLTHHMRKKRGLFGAIAGFIENGWEGLIDG
WYGYKHQNAQGEGTAADYKSTQSAINQITGKLNRLIEKTNQQFELIDNEFNEI
EKQIGNVINWTRDSHEVWSYNAEFLVAVENQHTIDLTDSEMNKLYEKVRRQL
RENAEEDGNGCFEIFHQCDNDCMASIRNNTYDHKKYRKEAIQNRIQIDAVKLS
SGYKDIILWFSFGASCFLFLAIAMGLVFICIKNGNMRCTICI

Fig. 45B
SEQ ID NO: 59

METISLITILLVVTASNADKICIGHQSTNSTETVDTLTETNVPVTHAKELLHTEHN
GMLCATSLGHPLILDTCTIEGLVYGNPSCDLLLGGREWSYIVERSSAVNGTCY
PGNVENLEELRTLFSSASSYQRIQIFPDTTWNVTYTGTSRACSGSFYRSMRW
LTQKSGFYPVQDAQYTNNRGKSILFVWGIHHPPTYTEQTNLYIRNDTTTSVTT
EDLNRTFKPVIGPRPLVNGLQGRIDYYWSVLKPGQTLRVRSNGNLIAPWYGH
VLSGGSHGRILKTDLKGGNCVVQCQTEKGGLNSTLPFHNISKYAFGTCPKYV
RVNSLKLAVGLRNVPARSSRGLFGAIAGFIEGGWPGLVAGWYGFQHSNDQG
VGMAADRDSTQKAIDKITSKVNNIVDKMNKQYEIIDHEFSEVETRLNMINNKID
DQIQDVWAYNAELLVLLENQKTLDEHDANVNNLYNKVKRALGSNAMEDGKG
CFELYHKCDDQCMETIRNGTYNRRKYREESRLERQKIEGVKLESEGTYKILTI
YSTVASSLVLAMGFAAFLFWAMSNGSCRCNICI
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Fig. 51

SEQ ID NO: 60

H5 from A/Indonesia/5/2005 (Construct # 660)
AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAGTT
AGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTATTAAAC
ATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTTGCA
ACATTTGAGAAAATTTITGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAA
GAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAG
TTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAA
TAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAAT
AAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAA
GAGTTGGATTAAAGTTGTATTAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTT
CCTATATATTGCCCCATAGAGTCAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAA
CGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAG
GATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCAATCACAACAATCCTGATGAGATA
ACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCACACATTCTTCCACACAT
CTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGT
CTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGA
GAGAAAATGGAGAAAATAGTGCTTCTTCTTGCAATAGTCAGTCTTGTTAAAAGTGATCAGATTTGC
ATTGGTTACCATGCAAACAATTCAACAGAGCAGGTTGACACAATCATGGAAAAGAACGTTACTGT
TACACATGCCCAAGACATACTGGAAAAGACACACAACGGGAAGCTCTGCGATCTAGATGGAGTG
AAGCCTCTAATTTTAAGAGATTGTAGTGTAGCTGGATGGCTCCTCGGGAACCCAATGTGTGACGA
ATTCATCAATGTACCGGAATGGTCTTACATAGTGGAGAAGGCCAATCCAACCAATGACCTCTGTT
ACCCAGGGAGTTTCAACGACTATGAAGAACTGAAACACCTATTGAGCAGAATAAACCATTTTGAG
AAAATTCAAATCATCCCCAAAAGTTCTTGGTCCGATCATGAAGCCTCATCAGGAGTTAGCTCAGC
ATGTCCATACCTGGGAAGTCCCTCCTTTTTTAGAAATGTGGTATGGCTTATCAAAAAGAACAGTA
CATACCCAACAATAAAGAAAAGCTACAATAATACCAACCAAGAGGATCTTTTGGTACTGTGGGGA
ATTCACCATCCTAATGATGCGGCAGAGCAGACAAGGCTATATCAAAACCCAACCACCTATATTTC
CATTGGGACATCAACACTAAACCAGAGATTGGTACCAAAAATAGCTACTAGATCCAAAGTAAACG
GGCAAAGTGGAAGGATGGAGTTCTTCTGGACAATTTTAAAACCTAATGATGCAATCAACTTCGAG
AGTAATGGAAATTTCATTGCTCCAGAATATGCATACAAAATTGTCAAGAAAGGGGACTCAGCAATT
ATGAAAAGTGAATTGGAATATGGTAACTGCAACACCAAGTGTCAAACTCCAATGGGGGCGATAAA
CTCTAGTATGCCATTCCACAACATACACCCTCTCACCATCGGGGAATGCCCCAAATATGTGAAAT
CAAACAGATTAGTCCTTGCAACAGGGCTCAGAAATAGCCCTCAAAGAGAGAGCAGAAGAAAAAA
GAGAGGACTATTTGGAGCTATAGCAGGTTTTATAGAGGGAGGATGGCAGGGAATGGTAGATGGT
TGGTATGGGTACCACCATAGCAATGAGCAGGGGAGTGGGTACGCTGCAGACAAAGAATCCACTC
AAAAGGCAATAGATGGAGTCACCAATAAGGTCAACTCAATCATTGACAAAATGAACACTCAGTTT
GAGGCCGTTGGAAGGGAATTTAATAACTTAGAAAGGAGAATAGAGAATTTAAACAAGAAGATGGA
AGACGGGTTTCTAGATGTCTGGACTTATAATGCCGAACTTCTGGTTCTCATGGAAAATGAGAGAA
CTCTAGACTTTCATGACTCAAATGTTAAGAACCTCTACGACAAGGTCCGACTACAGCTTAGGGAT
AATGCAAAGGAGCTGGGTAACGGTTGTTTCGAGTTCTATCACAAATGTGATAATGAATGTATGGA
AAGTATAAGAAACGGAACGTACAACTATCCGCAGTATTCAGAAGAAGCAAGATTAAAAAGAGAGG
AAATAAGTGGGGTAAAATTGGAATCAATAGGAACTTACCAAATACTGTCAATTTATTCAACAGTGG
CGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATGGATGTGCTCCAATGGATCG
TTACAATGCAGAATTTGCATTTAAGAGCTCTAAGTTAAAATGCTTCTTCGTCTCCTATTTATAATAT
GGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTAT
TTGTATGAGATGAACTGGTGTAATGTAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCC
TCCATAACTAACTAGACATGAAGACCTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTG
AACATCTTTTGCCACAACTTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATT
AATAATGGAAATATCAGTTATCGAAATTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTAT
ATCATCCCCTTTGATAAATGATAGTACA
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SEQ'ID NO: 61

H1 from A/New Caledonia/20/1999 (Construct # 540)
AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAGTT
AGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTATTAAAC
ATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTTGCA
ACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAA
GAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAG
TTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAA
TAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAA
TAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAA
AGAGTTGGATTAAAGTTGTATTAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTT
TCCTATATATTGCCCCATAGAGTCAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATA
ACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGA
GGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCAATCACAACAATCCTGATGAGA
TAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCACACATTCTTCCACAC
ATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGA
GTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTT
GAGAGAAAATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTCTCTTCTTGTGTTGGTTCCTT
CTCAGATCTTCGCTGACACAATATGTATAGGCTACCATGCCAACAACTCAACCGACACTGTTGAC
ACAGTACTTGAGAAGAATGTGACAGTGACACACTCTGTCAACCTACTTGAGGACAGTCACAATG
GAAAACTATGTCTACTAAAAGGAATAGCCCCACTACAATTGGGTAATTGCAGCGTTGCCGGATG
GATCTTAGGAAACCCAGAATGCGAATTACTGATTTCCAAGGAATCATGGTCCTACATTGTAGAAA
CACCAAATCCTGAGAATGGAACATGTTACCCAGGGTATTTCGCCGACTATGAGGAACTGAGGGA
GCAATTGAGTTCAGTATCTTCATTTGAGAGATTCGAAATATTCCCCAAAGAAAGCTCATGGCCCA
ACCACACCGTAACCGGAGTATCAGCATCATGCTCCCATAATGGGAAAAGCAGTTTTTACAGAAAT
TTGCTATGGCTGACGGGGAAGAATGGTTTGTACCCAAACCTGAGCAAGTCCTATGTAAACAACA
AAGAGAAAGAAGTCCTTGTACTATGGGGTGTTCATCACCCGCCTAACATAGGGAACCAAAGGGC
ACTCTATCATACAGAAAATGCTTATGTCTCTGTAGTGTCTTCACATTATAGCAGAAGATTCACCCC
AGAAATAGCCAAAAGACCCAAAGTAAGAGATCAGGAAGGAAGAATCAACTACTACTGGACTCTG
CTGGAACCTGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGCGCCATGGTATGCTTT
TGCACTGAGTAGAGGCTTTGGATCAGGAATCATCACCTCAAATGCACCAATGGATGAATGTGAT
GCGAAGTGTCAAACACCTCAGGGAGCTATAAACAGCAGTCTTCCTTTCCAGAATGTACACCCAG
TCACAATAGGAGAGTGTCCAAAGTATGTCAGGAGTGCAAAATTAAGGATGGTTACAGGACTAAG
GAACATCCCATCCATTCAATCCAGAGGTTTGTTTGGAGCCATTGCCGGTTTCATTGAAGGGGGG
TGGACTGGAATGGTAGATGGGTGGTATGGTTATCATCATCAGAATGAGCAAGGATCTGGCTATG
CTGCAGATCAAAAAAGTACACAAAATGCCATTAACGGGATTACAAACAAGGTCAATTCTGTAATT
GAGAAAATGAACACTCAATTCACAGCTGTGGGCAAAGAGTTCAACAAATTGGAAAGAAGGATGG
AAAACTTAAATAAAAAAGTTGATGATGGGTTTCTAGACATTTGGACATATAATGCAGAATTGTTGG
TTCTACTGGAAAATGAAAGGACTTTGGATTTCCATGACTCCAATGTGAAGAATCTGTATGAGAAA
GTAAAAAGCCAATTAAAGAATAATGCCAAAGAAATAGGAAACGGGTGTTTTGAGTTCTATCACAA
GTGTAACAATGAATGCATGGAGAGTGTGAAAAATGGTACCTATGACTATCCAAAATATTCCGAAG
AATCAAAGTTAAACAGGGAGAAAATTGATGGAGTGAAATTGGAATCAATGGGAGTATACCAGATT
CTGGCGATCTACTCAACTGTCGCCAGTTCCCTGGTTCTTTTGGTCTCCCTGGGGGCAATCAGCT
TCTGGATGTGTTCCAATGGGTCTTTGCAGTGTAGAATATGCATCTAAGAGCTCTAAGTTAAAATG
CTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAATT
AATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGTAATTCATTTACATAAG
TGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGCCGCGTACAATTG
TCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTTAATATAGCTCA
AATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGAAATTCATTAACAATCAAC
TTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGATAGTACA

73/119



WO 2010/003225 PCT/CA2009/000926

Fig. 53

SEQ ID NO: 62

H1 from A/Brisbane/59/2007 (construct #774)
CTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAGTTAGCAAGTGTGTACAT
TTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTATTAAACATTAGAGTAAAGAAAT
ATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTTGCAACATTTGAGAAAATTTT
GTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAAGAGGGAGAATAAAAACA
TAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAGTTGTACAAATATCATTGA
GGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAATAAGGATGACGCATTAGA
GAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAAAATTAA
AAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTGT
ATTAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATA
GAGTCAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCC
AAAAAAAAAAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTA
GGAGGATAACATCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACG
CATCTGTGGCACATCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACC
AATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTC
AAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGAAAGTAAAACT
ACTGGTCCTGTTATGCACATTTACAGCTACATATGCAGACACAATATGTATAGGCTACCATGCTAA
CAACTCGACCGACACTGTTGACACAGTACTTGAAAAGAATGTGACAGTGACACACTCTGTCAACC
TGCTTGAGAACAGTCACAATGGAAAACTATGTCTATTAAAAGGAATAGCCCCACTACAATTGGGT
AATTGCAGCGTTGCCGGGTGGATCTTAGGAAACCCAGAATGCGAATTACTGATTTCCAAGGAGTC
ATGGTCCTACATTGTAGAAAAACCAAATCCTGAGAATGGAACATGTTACCCAGGGCATTTCGCTG
ACTATGAGGAACTGAGGGAGCAATTGAGTTCAGTATCTTCATTTGAGAGGTTCGAAATATTCCCC
AAAGAAAGCTCATGGCCCAACCACACCGTAACCGGAGTGTCAGCATCATGCTCCCATAATGGGG
AAAGCAGTTTTTACAGAAATTTGCTATGGCTGACGGGGAAGAATGGTTTGTACCCAAACCTGAGC
AAGTCCTATGCAAACAACAAAGAAAAAGAAGTCCTTGTACTATGGGGTGTTCATCACCCGCCAAA
CATAGGTGACCAAAAGGCCCTCTATCATACAGAAAATGCTTATGTCTCTGTAGTGTCTTCACATTA
TAGCAGAAAATTCACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCAAGAAGGAAGAATCA
ATTACTACTGGACTCTGCTTGAACCCGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAG
CGCCAAGATATGCTTTCGCACTGAGTAGAGGCTTTGGATCAGGAATCATCAACTCAAATGCACCA
ATGGATAAATGTGATGCGAAGTGCCAAACACCTCAGGGAGCTATAAACAGCAGTCTTCCTTTCCA
GAACGTACACCCAGTCACAATAGGAGAGTGTCCAAAGTATGTCAGGAGTGCAAAATTAAGGATG
GTTACAGGACTAAGGAACATCCCATCCATTCAATCCAGAGGTTTGTTTGGAGCCATTGCCGGTTT
CATTGAAGGGGGGTGGACTGGAATGGTAGATGGTTGGTATGGTTATCATCATCAGAATGAGCAA
GGATCTGGCTATGCTGCAGATCAAAAAAGCACACAAAATGCCATTAATGGGATTACAAACAAGGT
CAATTCTGTAATTGAGAAAATGAACACTCAATTCACAGCAGTGGGCAAAGAGTTCAACAAATTGG
AAAGAAGGATGGAAAACTTGAATAAAAAAGTTGATGATGGGTTTATAGACATTTGGACATATAATG
CAGAACTGTTGGTTCTACTGGAAAATGAAAGGACTTTGGATTTCCATGACTCCAATGTGAAGAAT
CTGTATGAGAAAGTAAAAAGCCAGTTAAAGAATAATGCTAAAGAAATAGGAAATGGGTGTTTTGAG
TTCTATCACAAGTGTAACGATGAATGCATGGAGAGTGTAAAGAATGGAACTTATGACTATCCAAAA
TATTCCGAAGAATCAAAGTTAAACAGGGAGAAAATTGATGGAGTGAAATTGGAATCAATGGGAGT
CTATCAGATTCTGGCGATCTACTCAACAGTCGCCAGTTCTCTGGTTCTTTTGGTCTCCCTGGGGG
CAATCAGCTTCTGGATGTGTTCCAATGGGTCTTTACAGTGTAGAATATGCATCTAAGAGCTCTAA
GTTAAAATGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGA
GCTTAATTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGTAATTCATT
TACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGCCGCG
TACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTTAAT
ATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGAAATTCATTAA
CAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGATAGTACA
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SEQ ID NO: 63

H1 from A/Solomon Islands/3/2006 (H1N1) (Construct # 775)
AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTA
AGTTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCAT
TATTAAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAAC
AATTTTGTTGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTITCATTGGTCAAAAACAATAG
AGAGAGAAAAAGGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTAC
AAAAGTTGTACCAAAATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATA
AGGGTTAATTGCTGTAAATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTT
TTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTA
AACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTATTAGTAATTAGAAT
TTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTAA
CTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAA
AAAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGG
AGGATAACATCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCAC
GCATCTGTGGCACATCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAA
AAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTG
ATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAA
TGAAAGTAAAACTACTGGTCCTGTTATGCACATTTACAGCTACATATGCAGACACAATATGT
ATAGGCTACCATGCCAACAACTCAACCGACACTGTTGACACAGTACTTGAGAAGAATGTGA
CAGTGACACACTCTGTCAACCTGCTTGAGGACAGTCACAATGGAAAATTATGTCTATTAAAA
GGAATAGCCCCACTACAATTGGGTAATTGCAGCGTTGCCGGATGGATCTTAGGAAACCCA
GAATGCGAATTACTGATTTCCAGGGAATCATGGTCCTACATTGTAGAAAAACCAAATCCTGA
GAATGGAACATGTTACCCAGGGCATTTCGCCGACTATGAGGAACTGAGGGAGCAATTGAG
TTCAGTATCTTCATTTGAGAGATTCGAAATATTCCCCAAAGAAAGCTCATGGCCCAACCACA
CCACAACCGGAGTATCAGCATCATGCTCCCATAATGGGGAAAGCAGTTTTTACAAAAATTT
GCTATGGCTGACGGGGAAGAATGGTTTGTACCCAAACCTGAGCAAGTCCTATGCAAACAA
CAAAGAGAAAGAAGTCCTTGTACTATGGGGTGTTCATCACCCGCCTAACATAGGTGACCAA
AGGGCTCTCTATCATAAAGAAAATGCTTATGTCTCTGTAGTGTCTTCACATTATAGCAGAAA
ATTCACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCAAGAAGGAAGAATCAACTAC
TACTGGACTCTACTTGAACCCGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGC
GCCAAGATATGCTTTCGCACTGAGTAGAGGCTTTGGATCAGGAATCATCAACTCAAATGCA
CCAATGGATGAATGTGATGCGAAGTGCCAAACACCTCAGGGAGCTATAAACAGCAGTCTTC
CTTTCCAGAATGTACACCCTGTCACAATAGGAGAGTGTCCAAAGTATGTCAGGAGTGCAAA
ATTAAGGATGGTTACAGGACTAAGGAACATCCCATCCATTCAATCCAGAGGTTTGTTTGGA
GCCATTGCCGGTTTCATTGAAGGGGGGTGGACTGGAATGGTAGATGGTTGGTATGGTTAT
CATCATCAGAATGAGCAAGGATCTGGCTATGCTGCAGATCAAAAAAGCACACAAAATGCCA
TTAATGGGATTACAAACAAGGTCAATTCTGTAATTGAGAAAATGAACACTCAATTCACAGCT
GTGGGCAAAGAGTTCAACAAATTGGAAAGAAGGATGGAAAACTTAAATAAAAAAGTTGATG
ATGGGTTTATAGACATTTGGACATATAATGCAGAATTGTTGGTTCTACTGGAAAATGAAAGG
ACTTTGGATTTCCATGACTCCAATGTGAAGAATCTGTATGAGAAAGTAAAAAGCCAATTAAA
GAATAATGCCAAAGAAATAGGAAATGGGTGTTTTGAGTTCTATCATAAGTGTAACGATGAAT
GCATGGAGAGTGTAAAAAATGGAACTTATGACTATCCAAAATATTCCGAAGAATCAAAGTTA
AACAGGGAGAAAATTGATGGAGTGAAATTGGAATCAATGGGAGTCTATCAGATTCTGGCGA
TCTACTCAACAGTCGCCAGTTCTCTGGTTCTTTTGGTCTCCCTGGGGGCAATCAGCTTCTG
GATGTGTTCCAATGGGTCTTTGCAGTGTAGAATATGCATCTGAGAGCTCTAAGTTAAAATGC
TTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAA
TTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGTAATTCATTTA
CATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGCCG
CGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGTG
GTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGA
AATTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATG
ATAGTACA
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SEQ ID NO: 64

H2 from A/Singapore/1/57 (H2N2) (construct # 780)
AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAA
GTTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTAT
TAAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTT
TGTTGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAG
AAAAAGGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTG
TACCAAAATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAAT
TGCTGTAAATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTC
ATTAAAAAGAAAGAATAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTAAACATGTGATT
ATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTATTAGTAATTAGAATTTGGTGTCAAAT
TTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTAACTCATTTTTATATT
TCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTT
ACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATC
CAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCT
ACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTA
TCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACA
AAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGGCCATCATTTATCTAATTC
TCCTGTTCACAGCAGTGAGAGGGGACCAAATATGCATTGGATACCATGCCAATAATTCCACA
GAGAAGGTCGACACAATTCTAGAGCGGAACGTCACTGTGACTCATGCCAAGGACATTCTTGA
GAAGACCCATAACGGAAAGTTATGCAAACTAAACGGAATCCCTCCACTTGAACTAGGGGACT
GTAGCATTGCCGGATGGCTCCTTGGAAATCCAGAATGTGATAGGCTTCTAAGTGTGCCAGAA
TGGTCCTATATAATGGAGAAAGAAAACCCGAGAGACGGTTTGTGTTATCCAGGCAGCTTCAA
TGATTATGAAGAATTGAAACATCTCCTCAGCAGCGTGAAACATTTCGAGAAAGTAAAGATTCT
GCCCAAAGATAGATGGACACAGCATACAACAACTGGAGGTTCACGGGCCTGCGCGGTGTCT
GGTAATCCATCATTCTTCAGGAACATGGTCTGGCTGACAAAGAAAGAATCAAATTATCCGGTT
GCCAAAGGATCGTACAACAATACAAGCGGAGAACAAATGCTAATAATTTGGGGGGTGCACCA
TCCCAATGATGAGACAGAACAAAGAACATTGTACCAGAATGTGGGAACCTATGTTTCCGTAG
GCACATCAACATTGAACAAAAGGTCAACCCCAGACATAGCAACAAGGCCTAAAGTGAATGGA
CTAGGAAGTAGAATGGAGTTCTCTTGGACCCTATTGGATATGTGGGACACCATAAATTTTGAG
AGTACTGGTAATCTAATTGCACCAGAGTATGGATTCAAAATATCGAAAAGAGGTAGTTCAGGG
ATCATGAAAACAGAAGGAACACTTGAGAACTGTGAGACCAAATGCCAAACTCCTTTGGGAGC
AATAAATACAACATTGCCTTTTCACAATGTCCACCCACTGACAATAGGTGAGTGCCCCAAATA
TGTAAAATCGGAGAAGTTGGTCTTAGCAACAGGACTAAGGAATGTTCCCCAGATTGAATCAA
GAGGATTGTTTGGGGCAATAGCTGGTTTTATAGAAGGAGGATGGCAAGGAATGGTTGATGGT
TGGTATGGATACCATCACAGCAATGACCAGGGATCAGGGTATGCAGCAGACAAAGAATCCAC
TCAAAAGGCATTTGATGGAATCACCAACAAGGTAAATTCTGTGATTGAAAAGATGAACACCCA
ATTTGAAGCTGTTGGGAAAGAGTTCAGTAACTTAGAGAGAAGACTGGAGAACTTGAACAAAAA
GATGGAAGACGGGTTTCTAGATGTGTGGACATACAATGCTGAGCTTCTAGTTCTGATGGAAA
ATGAGAGGACACTTGACTTTCATGATTCTAATGTCAAGAATCTGTATGATAAAGTCAGAATGC
AGCTGAGAGACAACGTCAAAGAACTAGGAAATGGATGTTTTGAATTTTATCACAAATGTGATG
ATGAATGCATGAATAGTGTGAAAAACGGGACGTATGATTATCCCAAGTATGAAGAAGAGTCTA
AACTAAATAGAAATGAAATCAAAGGGGTAAAATTGAGCAGCATGGGGGTTTATCAAATCCTTG
CCATTTATGCTACAGTAGCAGGTTCTCTGTCACTGGCAATCATGATGGCTGGGATCTCTTTCT
GGATGTGCTCCAACGGGTCTCTGCAGTGCAGGATCTGCATATGAGAGCTCTAAGTTAAAATG
CTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAA
TTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGTAATTCATTTACA
TAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGCCGCGTA
CAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTTAAT
ATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGAAATTCAT
TAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGATAGTACA
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SEQ ID NO: 65

H5 from A/Anhui/1/2005 (H5N1) (Construct# 781)
AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAG
TTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTATT
AAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTT
GTTGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGA
AAAAGGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGT
ACCAAAATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATT
GCTGTAAATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCA
TTAAAAAGAAAGAATAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTAAACATGTGATTAT
TTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTATTAGTAATTAGAATTTGGTGTCAAATTTA
ATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTAACTCATTTTTATATTTCAT
AGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTA
AAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAAC
CAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACAT
TATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCAC
CCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGA
GAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGGAGAAAATAGTGCTTCTTCTTGC
AATAGTCAGCCTTGTTAAAAGTGATCAGATTTGCATTGGTTACCATGCAAACAACTCGACAGA
GCAGGTTGACACAATAATGGAAAAGAACGTTACTGTTACACATGCCCAAGACATACTGGAAAA
GACACACAACGGGAAGCTCTGCGATCTAGATGGAGTGAAGCCTCTGATTTTAAGAGATTGTA
GTGTAGCTGGATGGCTCCTCGGAAACCCAATGTGTGACGAGTTCATCAATGTGCCGGAATGG
TCTTACATAGTGGAGAAGGCCAACCCAGCCAATGACCTCTGTTACCCAGGGAATTTCAACGA
CTATGAAGAACTGAAACACCTATTGAGCAGAATAAACCATTTTGAGAAAATTCAGATCATCCCC
AAAAGTTCTTGGTCCGATCATGAAGCCTCATCAGGGGTCAGCTCAGCATGTCCATACCAGGG
AACGCCCTCCTTTTTCAGAAATGTGGTATGGCTTATCAAAAAGAACAATACATACCCAACAATA
AAGAGAAGCTACAATAATACCAACCAGGAAGATCTTTTGATACTGTGGGGGATTCATCATTCT
AATGATGCGGCAGAGCAGACAAAGCTCTATCAAAACCCAACCACCTATATTTCCGTTGGGACA
TCAACACTAAACCAGAGATTGGTACCAAAAATAGCTACTAGATCCAAAGTAAACGGGCAAAGT
GGAAGGATGGATTTCTTCTGGACAATTTTAAAACCGAATGATGCAATCAACTTCGAGAGTAAT
GGAAATTTCATTGCTCCAGAATATGCATACAAAATTGTCAAGAAAGGGGACTCAGCAATTGTT
AAAAGTGAAGTGGAATATGGTAACTGCAATACAAAGTGTCAAACTCCAATAGGGGCGATAAAC
TCTAGTATGCCATTCCACAACATACACCCTCTCACCATCGGGGAATGCCCCAAATATGTGAAA
TCAAACAAATTAGTCCTTGCGACTGGGCTCAGAAATAGTCCTCTAAGAGAAAGAAGAAGAAAA
AGAGGACTATTTGGAGCTATAGCAGGGTTTATAGAGGGAGGATGGCAGGGAATGGTAGATGG
TTGGTATGGGTACCACCATAGCAATGAGCAGGGGAGTGGGTACGCTGCAGACAAAGAATCCA
CTCAAAAGGCAATAGATGGAGTCACCAATAAGGTCAACTCGATCATTGACAAAATGAACACTC
AGTTTGAGGCCGTTGGAAGGGAATTTAATAACTTAGAAAGGAGAATAGAGAATTTAAACAAGA
AAATGGAAGACGGATTCCTAGATGTCTGGACTTATAATGCTGAACTTCTGGTTCTCATGGAAA
ATGAGAGAACTCTAGACTTCCATGATTCAAATGTCAAGAACCTTTACGACAAGGTCCGACTAC
AGCTTAGGGATAATGCAAAGGAGCTGGGTAACGGTTGTTTCGAGTTCTATCACAAATGTGATA
ATGAATGTATGGAAAGTGTAAGAAACGGAACGTATGACTACCCGCAGTATTCAGAAGAAGCAA
GATTAAAAAGAGAGGAAATAAGTGGAGTAAAATTGGAATCAATAGGAACTTACCAAATACTGT
CAATTTATTCAACAGTTGCGAGTTCTCTAGCACTGGCAATCATGGTGGCTGGTCTATCTTTGT
GGATGTGCTCCAATGGGTCGTTACAATGCAGAATTTGCATTTAAGAGCTCTAAGTTAAAATGC
TTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAATT
AATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGTAATTCATTTACATA
AGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGCCGCGTACA
ATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTTAATAT
AGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGAAATTCATTAA
CAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGATAGTACA
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SEQ ID NO: 66

H5 from A/Vietnam/1194/2004 (H5N1) (Construct # 782)
AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAG
TTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTATT
AAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTT
GTTGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGA
AAAAGGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGT
ACCAAAATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATT
GCTGTAAATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCA
TTAAAAAGAAAGAATAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTAAACATGTGATTAT
TTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTATTAGTAATTAGAATTTGGTGTCAAATTTA
ATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTAACTCATTTTTATATTTCAT
AGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTA
AAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAAC
CAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACAT
TATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCAC
CCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGA
GAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGGAGAAAATAGTGCTTCTTTTTGC
AATAGTCAGTCTTGTTAAAAGTGATCAGATTTGCATTGGTTACCATGCAAACAACTCGACAGA
GCAGGTTGACACAATAATGGAAAAGAACGTTACTGTTACACATGCCCAAGACATACTGGAAAA
GACACACAATGGGAAGCTCTGCGATCTAGATGGAGTGAAGCCTCTAATTTTGAGAGATTGTAG
TGTAGCTGGATGGCTCCTCGGAAACCCAATGTGTGACGAGTTCATCAATGTGCCGGAATGGT
CTTACATAGTGGAGAAGGCCAATCCAGTCAATGACCTCTGTTACCCAGGGGATTTCAATGACT
ATGAAGAATTGAAACACCTATTGAGCAGAATAAACCATTTTGAGAAAATTCAGATCATCCCCAA
AAGTTCTTGGTCCAGTCATGAAGCCTCATTGGGGGTCAGCTCAGCATGTCCATACCAGGGAA
AGTCCTCCTTTTTCAGAAATGTGGTATGGCTTATCAAAAAGAACAGTACATACCCAACAATAAA
GAGGAGCTACAATAATACCAACCAAGAAGATCTTTTGGTACTGTGGGGGATTCACCATCCTAA
TGATGCGGCAGAGCAGACAAAGCTCTATCAAAACCCAACCACCTATATTTCCGTTGGGACATC
TACACTAAACCAGAGATTGGTACCAAGAATAGCTACTAGATCCAAAGTAAACGGGCAAAGTGG
AAGGATGGAGTTCTTCTGGACAATTTTAAAACCGAATGATGCAATCAACTTCGAGAGTAATGG
AAATTTCATTGCTCCAGAATATGCATACAAAATTGTCAAGAAAGGGGACTCAACAATTATGAAA
AGTGAATTGGAATATGGTAACTGCAATACCAAGTGTCAAACTCCAATGGGGGCGATAAACTCT
AGCATGCCATTCCACAATATACACCCTCTCACCATCGGGGAATGCCCCAAATATGTGAAATCA
AACAGATTAGTCCTTGCGACTGGGCTCAGAAATAGCCCTCAAAGAGAGAGAAGAAGAAAAAA
GAGAGGATTATTTGGAGCTATAGCAGGTTTTATAGAGGGAGGATGGCAGGGAATGGTAGATG
GTTGGTATGGGTACCACCATAGCAACGAGCAGGGGAGTGGGTACGCTGCAGACAAAGAATC
CACTCAAAAGGCAATAGATGGAGTCACCAATAAGGTCAACTCGATTATTGACAAAATGAACAC
TCAGTTTGAGGCCGTTGGAAGGGAATTTAACAACTTAGAAAGGAGAATAGAGAATTTAAACAA
GAAGATGGAAGACGGGTTCCTAGATGTCTGGACTTATAATGCTGAACTTCTAGTTCTCATGGA
AAACGAGAGAACTCTAGACTTTCATGACTCAAATGTCAAGAACCTTTACGACAAGGTCCGACT
ACAGCTTAGGGATAATGCAAAGGAGCTGGGTAACGGTTGTTTCGAGTTCTATCATAAATGTGA
TAATGAATGTATGGAAAGTGTAAGAAACGGAACGTATGACTACCCGCAGTATTCAGAAGAAGC
AAGACTAAAAAGAGAGGAAATAAGTGGAGTAAAATTGGAATCAATAGGAATTTACCAAATATTG
TCAATTTATTCTACAGTGGCCAGCTCCCTAGCACTGGCAATCATGGTAGCTGGTCTATCCTTA
TGGATGTGCTCCAATGGGTCGTTACAATGCAGAATTTGCATTTAAGAGCTCTAAGTTAAAATG
CTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAA
TTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGTAATTCATTTACA
TAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGCCGCGTA
CAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTTAAT
ATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGAAATTCATT

AACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGATAGTACA
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Fig. 58

SEQ ID NO: 67

H6 from A/Teal/Hong Kong/W312/97 (H6N1) (Constmuct # 783)
AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTA
AGTTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCAT
TATTAAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACA
ATTTTGTTGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGA
GAGAGAAAAAGGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACA
AAAGTTGTACCAAAATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAA
GGGTTAATTGCTGTAAATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTTT
TGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTAA
ACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTATTAGTAATTAGAATT
TGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTAAC
TCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAA
AAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAG
GATAACATCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGC
ATCTGTGGCACATCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAA
ACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGAT
TCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATG
ATTGCAATCATTGTAATAGCAATACTGGCAGCAGCCGGAAAGTCAGACAAGATCTGCATTG
GGTATCATGCCAACAATTCAACAACACAGGTAGATACGATACTTGAGAAGAATGTGACTGT
CACACACTCAATTGAATTGCTGGAAAATCAGAAGGAAGAAAGATTCTGCAAGATATTGAACA
AGGCCCCTCTCGACTTAAGGGAATGTACCATAGAGGGTTGGATCTTGGGGAATCCCCAAT
GCGACCTATTGCTTGGTGATCAAAGCTGGTCATACATTGTGGAAAGACCTACTGCTCAAAA
CGGGATCTGCTACCCAGGAACCTTAAATGAGGTAGAAGAACTGAGGGCACTTATTGGATCA
GGAGAAAGGGTAGAGAGATTTGAGATGTTTCCCCAAAGCACCTGGCAAGGAGTTGACACC
AACAGTGGAACAACAAGATCCTGCCCTTATTCTACTGGTGCGTCTTTCTACAGAAACCTCCT
ATGGATAATAAAAACCAAGACAGCAGAATATCCAGTAATTAAGGGAATTTACAACAACACTG
GAACCCAGCCAATCCTCTATTTCTGGGGTGTGCATCATCCTCCTAACACCGACGAGCAAGA
TACTCTGTATGGCTCTGGTGATCGATACGTTAGAATGGGAACTGAAAGCATGAATTTTGCCA
AGAGTCCGGAAATTGCGGCAAGGCCTGCTGTGAATGGACAAAGAGGCAGAATTGATTATTA
TTGGTCGGTTTTAAAACCAGGGGAAACCTTGAATGTGGAATCTAATGGAAATCTAATCGCC
CCTTGGTATGCATACAAATTTGTCAACACAAATAGTAAAGGAGCCGTCTTCAGGTCAGATTT
ACCAATCGAGAACTGCGATGCCACATGCCAGACTATTGCAGGGGTTCTAAGGACCAATAAA
ACATTTCAGAATGTGAGTCCCCTGTGGATAGGAGAATGTCCCAAATACGTGAAAAGTGAAA
GTCTGAGGCTTGCAACTGGACTAAGAAATGTTCCACAGATTGAAACTAGAGGACTCTTCGG
AGCTATTGCAGGGTTTATTGAAGGAGGATGGACTGGGATGATAGATGGGTGGTATGGCTAT
CACCATGAAAATTCTCAAGGGTCAGGATATGCAGCAGACAGAGAAAGCACTCAAAAGGCTG
TAAACAGAATTACAAATAAGGTCAATTCCATCATCAACAAAATGAACACACAATTTGAAGCTG
TCGATCACGAATTTTCAAATCTGGAGAGGAGAATTGACAATCTGAACAAAAGAATGCAAGAT
GGATTTCTGGATGTTTGGACATACAATGCTGAACTGTTGGTTCTTCTTGAAAACGAAAGAAC
ACTAGACATGCATGACGCAAATGTGAAGAACCTACATGAAAAGGTCAAATCACAACTAAGG
GACAATGCTACGATCTTAGGGAATGGTTGCTTTGAATTTTGGCATAAGTGTGACAATGAATG
CATAGAGTCTGTCAAAAATGGTACATATGACTATCCCAAATACCAGACTGAAAGCAAATTAA
ACAGGCTAAAAATAGAATCAGTAAAGCTAGAGAACCTTGGTGTGTATCAAATTCTTGCCATT
TATAGTACGGTATCGAGCAGCCTAGTGTTGGTAGGGCTGATCATGGCAATGGGTCTTTGGA
TGTGTTCAAATGGTTCAATGCAGTGCAGGATATGTATATAAGAGCTCTAAGTTAAAATGCTT
CTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAATT
AATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGTAATTCATTTACA
TAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGCCGCG
TACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTT
AATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGAAAT
TCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGATA
GTACA
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Fig. 59

SEQ ID NO: 68

H9 from A/Hong Kong/1073/99 (HON2) (Construct # 785)
AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAA
GTTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTA
TTAAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAAT
TTTGTTGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAG
AGAAAAAGGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAG
TTGTACCAAAATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGT
TAATTGCTGTAAATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCA
AGTCATTAAAAAGAAAGAATAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTAAACATG
TGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTATTAGTAATTAGAATTTGGTGT
CAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTAACTCATTTT
TATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGG
TATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACA
TCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTG
GCACATCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCC
ACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAA
ACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGGAAACAATA
TCACTAATAACTATACTACTAGTAGTAACAGCAAGCAATGCAGATAAAATCTGCATCGGCCA
CCAGTCAACAAACTCCACAGAAACTGTGGACACGCTAACAGAAACCAATGTTCCTGTGACAC
ATGCCAAAGAATTGCTCCACACAGAGCATAATGGAATGCTGTGTGCAACAAGCCTGGGACA
TCCCCTCATTCTAGACACATGCACTATTGAAGGACTAGTCTATGGCAACCCTTCTTGTGACC
TGCTGTTGGGAGGAAGAGAATGGTCCTACATCGTCGAAAGATCATCAGCTGTAAATGGAAC
GTGTTACCCTGGGAATGTAGAAAACCTAGAGGAACTCAGGACACTTTTTAGTTCCGCTAGTT
CCTACCAAAGAATCCAAATCTTCCCAGACACAACCTGGAATGTGACTTACACTGGAACAAGC
AGAGCATGTTCAGGTTCATTCTACAGGAGTATGAGATGGCTGACTCAAAAGAGCGGTTTTTA
CCCTGTTCAAGACGCCCAATACACAAATAACAGGGGAAAGAGCATTCTTTTCGTGTGGGGC
ATACATCACCCACCCACCTATACCGAGCAAACAAATTTGTACATAAGAAACGACACAACAAC
AAGCGTGACAACAGAAGATTTGAATAGGACCTTCAAACCAGTGATAGGGCCAAGGCCCCTT
GTCAATGGTCTGCAGGGAAGAATTGATTATTATTGGTCGGTACTAAAACCAGGCCAAACATT
GCGAGTACGATCCAATGGGAATCTAATTGCTCCATGGTATGGACACGTTCTTTCAGGAGGG
AGCCATGGAAGAATCCTGAAGACTGATTTAAAAGGTGGTAATTGTGTAGTGCAATGTCAGAC
TGAAAAAGGTGGCTTAAACAGTACATTGCCATTCCACAATATCAGTAAATATGCATTTGGAAC
CTGCCCCAAATATGTAAGAGTTAATAGTCTCAAACTGGCAGTCGGTCTGAGGAACGTGCCT
GCTAGATCAAGTAGAGGACTATTTGGAGCCATAGCTGGATTCATAGAAGGAGGTTGGCCAG
GACTAGTCGCTGGCTGGTATGGTTTCCAGCATTCAAATGATCAAGGGGTTGGTATGGCTGC
AGATAGGGATTCAACTCAAAAGGCAATTGATAAAATAACATCCAAGGTGAATAATATAGTCGA
CAAGATGAACAAGCAATATGAAATAATTGATCATGAATTTAGTGAGGTTGAAACTAGACTCAA
TATGATCAATAATAAGATTGATGACCAAATACAAGACGTATGGGCATATAATGCAGAATTGCT
AGTACTACTTGAAAATCAAAAAACACTCGATGAGCATGATGCGAACGTGAACAATCTATATAA
CAAGGTGAAGAGGGCACTGGGCTCCAATGCTATGGAAGATGGGAAAGGCTGTTTCGAGCTA
TACCATAAATGTGATGATCAGTGCATGGAAACAATTCGGAACGGGACCTATAATAGGAGAAA
GTATAGAGAGGAATCAAGACTAGAAAGGCAGAAAATAGAGGGGGTTAAGCTGGAATCTGAG
GGAACTTACAAAATCCTCACCATTTATTCGACTGTCGCCTCATCTCTTGTGCTTGCAATGGG
GTTTGCTGCCTTCCTGTTCTGGGCCATGTCCAATGGATCTTGCAGATGCAACATTTGTATAT
AAGAGCTCTAAGTTAAAATGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTT
TGTTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACT
GGTGTAATGTAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACT
AGACATGAAGACCTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTT
GCCACAACTTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAAT
GGAAATATCAGTTATCGAAATTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATAT
CATCCCCTTTGATAAATGATAGTACA
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Fig. 60

SEQ ID NO: 69

H3 from A/Brisbane/10/2007 (H3N2)
AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAGT
TAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTATTAA
ACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTT
GCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAA
GGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAA
AATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTA
AATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAG
AAAGAATAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAAT
TGATGAAAGAGTTGGATTAAAGTTGTATTAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATT
TGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTAACTCATTTTTATATTTCATAGATCAAATA
AGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAAAAATCTAAG
CCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCAATCACAACAA
TCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCACA
CATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAA
ATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAA
TTAATTAATCATCTTGAGAGAAAATGAAGACTATCATTGCTTTGAGCTACATTCTATGTCTGGTT
TTCACTCAAAAACTTCCCGGAAATGACAACAGCACGGCAACGCTGTGCCTTGGGCACCATGCA
GTACCAAACGGAACGATAGTGAAAACAATCACGAATGACCAAATTGAAGTTACTAATGCTACTG
AGCTGGTTCAGAGTTCCTCAACAGGTGAAATATGCGACAGTCCTCATCAGATCCTTGATGGAG
AAAACTGCACACTAATAGATGCTCTATTGGGAGACCCTCAGTGTGATGGCTTCCAAAATAAGAA
ATGGGACCTTTTTGTTGAACGCAGCAAAGCCTACAGCAACTGTTACCCTTATGATGTGCCGGAT
TATGCCTCCCTTAGGTCACTAGTTGCCTCATCCGGCACACTGGAGTTTAACAATGAAAGTTTCA
ATTGGACTGGAGTCACTCAAAACGGAACAAGCTCTGCTTGCATAAGGAGATCTAATAACAGTTT
CTTTAGTAGATTGAATTGGTTGACCCACTTAAAATTCAAATACCCAGCATTGAACGTGACTATGC
CAAACAATGAAAAATTTGACAAATTGTACATTTGGGGGGTTCACCACCCGGGTACGGACAATGA
CCAAATCTTCCTGTATGCTCAAGCATCAGGAAGAATCACAGTCTCTACCAAAAGAAGCCAACAA
ACTGTAATCCCGAATATCGGATCTAGACCCAGAGTAAGGAATATCCCCAGCAGAATAAGCATCT
ATTGGACAATAGTAAAACCGGGAGACATACTTTTGATTAACAGCACAGGGAATCTAATTGCTCC
TAGGGGTTACTTCAAAATACGAAGTGGGAAAAGCTCAATAATGAGATCAGATGCACCCATTGG
CAAATGCAATTCTGAATGCATCACTCCAAACGGAAGCATTCCCAATGACAAACCATTCCAAAAT
GTAAACAGGATCACATACGGGGCCTGTCCCAGATATGTTAAGCAAAACACTCTGAAATTGGCA
ACAGGGATGCGAAATGTACCAGAGAAACAAACTAGAGGCATATTTGGCGCAATCGCGGGTTTC
ATAGAAAATGGTTGGGAGGGAATGGTGGATGGTTGGTATGGTTTCAGGCATCAAAATTCTGAG
GGAATAGGACAAGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCGATCAAATCAATGGGAAG
CTGAATAGGTTGATCGGGAAAACCAACGAGAAATTCCATCAGATTGAAAAAGAGTTCTCAGAAG
TCGAAGGGAGAATCCAGGACCTTGAGAAATATGTTGAGGACACCAAAATAGATCTCTGGTCAT
ACAACGCGGAGCTTCTTGTTGCCCTGGAGAACCAACATACAATTGATCTAACTGACTCAGAAAT
GAACAAACTGTTTGAAAAAACAAAGAAGCAACTGAGGGAAAATGCTGAGGATATGGGCAATGG
TTGTTTCAAAATATACCACAAATGTGACAATGCCTGCATAGGATCAATCAGAAATGGAACTTATG
ACCACGATGTATACAGAGATGAAGCATTAAACAACCGGTTCCAGATCAAGGGCGTTGAGCTGA
AGTCAGGATACAAAGATTGGATACTATGGATTTCCTTTGCCATATCATGTTTTTTGCTTTGTGTT
GCTTTGTTGGGGTTCATCATGTGGGCCTGCCAAAAAGGCAACATTAGGTGCAACATTTGCATTT
GAGAGCTCTAAGTTAAAATGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTITG
TTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGT
GTAATGTAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACA
TGAAGACCTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAA
CTTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCA
GTTATCGAAATTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGA
TAAATGATAGTACA
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Fig. 61

SEQ ID NO: 70

H3 from A/Wisconsin/67/2005 (H3N2)
AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAA
GTTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTA
TTAAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAAT
TTTGTTGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAG
AGAAAAAGGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAG
TTGTACCAAAATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGT
TAATTGCTGTAAATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCA
AGTCATTAAAAAGAAAGAATAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTAAACATGT
GATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTATTAGTAATTAGAATTTGGTGTC
AAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTAACTCATTTTTA
TATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTAT
ATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCC
AATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCA
CATCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACA
TCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACA
CATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGAAGACTATCATT
GCTTTGAGCTACATTCTATGTCTGGTTTTCACTCAAAAACTTCCCGGAAATGACAACAGCAC
GGCAACGCTGTGCCTTGGGCACCATGCAGTACCAAACGGAACGATAGTGAAAACAATCACG
AATGACCAAATTGAAGTTACTAATGCTACTGAGCTGGTTCAGAGTTCCTCAACAGGTGGAAT
ATGCGACAGTCCTCATCAGATCCTTGATGGAGAAAACTGCACACTAATAGATGCTCTATTGG
GAGACCCTCAGTGTGATGGCTTCCAAAATAAGAAATGGGACCTTTTTGTTGAACGCAGCAAA
GCCTACAGCAACTGTTACCCTTATGATGTGCCGGATTATGCCTCCCTTAGGTCACTAGTTGC
CTCATCCGGCACACTGGAGTTTAACGATGAAAGTTTCAATTGGACTGGAGTCACTCAAAATG
GAACAAGCTCTGCTTGCAAAAGGAGATCTAATAACAGTTTCTTTAGTAGATTGAATTGGTTGA
CCCACTTAAAATTCAAATACCCAGCATTGAACGTGACTATGCCAAACAATGAAAAATTTGACA
AATTGTACATTTGGGGGGTTCACCACCCGGGTACGGACAATGACCAAATCTTCCTGCATGCT
CAAGCATCAGGAAGAATCACAGTCTCTACCAAAAGAAGCCAACAAACTGTAATCCCGAATAT
CGGATCTAGACCCAGAATAAGGAATATCCCCAGCAGAATAAGCATCTATTGGACAATAGTAA
AACCGGGAGACATACTTTTGATTAACAGCACAGGGAATCTAATTGCTCCTAGGGGTTACTTC
AAAATACGAAGTGGGAAAAGCTCAATAATGAGATCAGATGCACCCATTGGCAAATGCAATTC
TGAATGCATCACTCCAAATGGAAGCATTCCCAATGACAAACCATTTCAAAATGTAAACAGGAT
CACATATGGGGCCTGTCCCAGATATGTTAAGCAAAACACTCTGAAATTGGCAACAGGGATGC
GAAATGTACCAGAGAAACAAACTAGAGGCATATTTGGCGCAATCGCGGGTTTCATAGAAAAT
GGTTGGGAGGGAATGGTGGATGGTTGGTACGGTTTCAGGCATCAAAATTCTGAGGGAATAG
GACAAGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCAATCAAATCAATGGGAAGCTGAAT
AGGTTGATCGGGAAAACCAACGAGAAATTCCATCAGATTGAAAAAGAGTTCTCAGAAGTAGA
AGGGAGAATCCAGGACCTCGAGAAATATGTTGAGGACACTAAAATAGATCTCTGGTCATACA
ACGCGGAGCTTCTTGTTGCCCTGGAGAACCAACATACAATTGATCTAACTGACTCAGAAATG
AACAAACTGTTTGAAAGAACAAAGAAGCAACTGAGGGAAAATGCTGAGGATATGGGCAATGG
TTGTTTCAAAATATACCACAAATGTGACAATGCCTGCATAGGATCAATCAGAAATGGAACTTA
TGACCATGATGTATACAGAGATGAAGCATTAAACAACCGGTTCCAGATCAAAGGCGTTGAGC
TGAAGTCAGGATACAAAGATTGGATACTATGGATTTCCTTTGCCATATCATGTTTTTTGCTTT
GTGTTGCTTTGTTGGGGTTCATCATGTGGGCCTGCCAAAAAGGCAACATTAGGTGCAACATT
TGCATTTGAGAGCTCTAAGTTAAAATGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTG
TTAATTTTGTTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTATTTGTATGAG
ATGAACTGGTGTAATGTAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATA
ACTAACTAGACATGAAGACCTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAAC
ATCTTTTGCCACAACTTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATT
AATAATGGAAATATCAGTTATCGAAATTCATTAACAATCAACTTAACGTTATTAACTACTAATTT
TATATCATCCCCTTTGATAAATGATAGTACA
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Fig. 62

SEQ ID NO: 71

H7 from A/Equine/Prague/56 (H7N7)
AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAG
TTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTATT
AAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTT
GTTGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGA
AAAAGGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGT
ACCAAAATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATT
GCTGTAAATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCA
TTAAAAAGAAAGAATAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTAAACATGTGATTAT
TTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTATTAGTAATTAGAATTTGGTGTCAAATTTA
ATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTAACTCATTTTTATATTTCA
TAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACT
AAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAA
CCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACA
TTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCA
CCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAG
AGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGAACACTCAAATTCTAATATTAG
CCACTTCGGCATTCTTCTATGTACGTGCAGATAAAATCTGCCTAGGACATCATGCTGTGTCTA
ATGGAACCAAAGTAGACACCCTTACTGAAAAAGGAATAGAAGTTGTCAATGCAACAGAAACAG
TTGAACAAACAAACATCCCTAAGATCTGCTCAAAAGGAAAACAGACTGTTGACCTTGGTCAAT
GTGGATTACTAGGGACCGTTATTGGTCCTCCCCAATGTGACCAATTTCTTGAGTTCTCTGCTA
ATTTAATAGTTGAAAGAAGGGAAGGTAATGACATTTGTTATCCAGGCAAATTTGACAATGAAGA
AACATTGAGAAAAATACTCAGAAAATCCGGAGGAATTAAAAAGGAGAATATGGGATTCACATA
TACCGGAGTGAGAACCAATGGAGAGACTAGCGCATGTAGAAGGTCAAGATCTTCCTTTTATG
CAGAGATGAAATGGCTTCTATCCAGCACAGACAATGGGACATTTCCACAAATGACAAAGTCCT
ACAAGAACACTAAGAAGGTACCAGCTCTGATAATCTGGGGAATCCACCACTCAGGATCAACT
ACTGAACAGACTAGATTATATGGAAGTGGGAATAAATTGATAACAGTTTGGAGTTCCAAATAC
CAACAATCTTTTGTCCCAAATCCTGGACCAAGACCGCAAATGAATGGTCAATCAGGAAGAATT
GACTTTCACTGGCTGATGCTAGATCCCAATGATACTGTCACTTTCAGTTTTAATGGGGCCTTT
ATAGCACCTGACCGCGCCAGTTTTCTAAGAGGTAAATCTCTAGGAATCCAAAGTGATGCACAA
CTTGACAATAATTGTGAAGGTGAATGCTATCATATTGGAGGTACTATAATTAGCAACTTGCCCT
TTCAAAACATTAATAGTAGGGCAATCGGAAAATGCCCCAGATACGTGAAGCAGAAGAGCTTAA
TGCTAGCAACAGGAATGAAAAATGTTCCTGAAGCTCCTGCACATAAACAACTAACTCATCACA
TGCGCAAAAAAAGAGGTTTATTTGGTGCAATAGCAGGATTCATTGAAAATGGGTGGGAAGGAT
TAATAGACGGATGGTATGGATATAAGCATCAGAATGCACAAGGAGAAGGGACTGCTGCAGAC
TACAAAAGTACACAATCTGCTATCAACCAAATAACCGGAAAATTGAACAGACTAATAGAAAAAA
CCAACCAGCAATTCGAACTAATAGATAATGAGTTCAATGAAATAGAAAAACAAATTGGCAATGT
TATTAACTGGACTAGAGATTCTATCATCGAAGTATGGTCATATAATGCAGAGTTCCTCGTAGC
AGTGGAGAATCAACACACTATTGATTTAACTGACTCAGAAATGAACAAACTATATGAAAAGGTA
AGAAGACAACTGAGAGAAAATGCTGAGGAAGATGGTAATGGCTGTTTTGAAATATTCCACCAA
TGTGACAATGATTGCATGGCCAGCATTAGAAACAACACATATGACCATAAAAAATACAGAAAA
GAGGCAATACAAAACAGAATCCAGATTGACGCAGTAAAGTTGAGCAGTGGTTACAAAGATATA
ATACTTTGGTTTAGCTTCGGGGCATCATGTTTCTTATTTCTTGCCATTGCAATGGGTCTTGTTT
TCATATGTATAAAAAATGGAAACATGCGGTGCACTATTTGTATATAAGAGCTCTAAGTTAAAAT
GCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTA
ATTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGTAATTCATTTAC
ATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGCCGCGT
ACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTTAA
TATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGAAATTCAT
TAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGATAGTACA
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SEQ ID NO: 72

HA from B/Malaysia/2506/2004
AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAG
TTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTATTA
AACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGT
TGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAA
AGGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACC
AAAATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTG
TAAATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAA
AAGAAAGAATAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAAT
GAATTGATGAAAGAGTTGGATTAAAGTTGTATTAGTAATTAGAATTTGGTGTCAAATTTAATTTG
ACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTAACTCATTTTTATATTTCATAGATC
AAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAAAAAT
CTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCAATCAC
AACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAA
TCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTAT
AAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACT
AATTAATTAATTAATCATCTTGAGAGAAAATGAAGGCAATAATTGTACTACTCATGGTAGTAACA
TCCAATGCAGATCGAATCTGCACTGGGATAACATCGTCAAACTCACCACATGTTGTCAAAACTG
CTACTCAAGGGGAGGTCAATGTGACTGGTGTAATACCACTGACAACAACACCCACCAAATCTC
ATTTTGCAAATCTCAAAGGAACAGAAACCAGAGGGAAACTATGCCCAAAATGCCTCAACTGCA
CAGATCTGGACGTGGCCTTGGGCAGACCAAAATGCACGGGGAACATACCCTCGGCAAGAGTT
TCAATACTCCATGAAGTCAGACCTGTTACATCTGGGTGCTTTCCTATAATGCACGACAGAACAA
AAATTAGACAGCTGCCTAAACTTCTCAGAGGATACGAACATATCAGGTTATCAACTCATAACGT
TATCAATGCAGAAAATGCACCAGGAGGACCCTACAAAATTGGAACCTCAGGGTCTTGCCCTAA
CGTTACCAATGGAAACGGATTTTTCGCAACAATGGCTTGGGCCGTCCCAAAAAACGACAACAA
CAAAACAGCAACAAATTCATTAACAATAGAAGTACCATACATTTGTACAGAAGGAGAAGACCAA
ATTACCGTTTGGGGGTTCCACTCTGATAACGAAACCCAAATGGCAAAGCTCTATGGGGACTCA
AAGCCCCAGAAGTTCACCTCATCTGCCAACGGAGTGACCACACATTACGTTTCACAGATTGGT
GGCTTCCCAAATCAAACAGAAGACGGAGGACTACCACAAAGCGGTAGAATTGTTGTTGATTAC
ATGGTGCAAAAATCTGGGAAAACAGGAACAATTACCTATCAAAGAGGTATTTTATTGCCTCAAA
AAGTGTGGTGCGCAAGTGGCAGGAGCAAGGTAATAAAAGGATCGTTGCCTTTAATTGGAGAAG
CAGATTGCCTCCACGAAAAATACGGTGGATTAAACAAAAGCAAGCCTTACTACACAGGGGAAC
ATGCAAAGGCCATAGGAAATTGCCCAATATGGGTGAAAACACCCTTGAAGCTGGCCAATGGAA
CCAAATATAGACCTCCTGCAAAACTATTAAAGGAAAGGGGTTTCTTCGGAGCTATTGCTGGTTT
CTTAGAAGGAGGATGGGAAGGAATGATTGCAGGTTGGCACGGATACACATCCCATGGGGCAC
ATGGAGTAGCGGTGGCAGCAGACCTTAAGAGCACTCAAGAGGCCATAAACAAGATAACAAAAA
ATCTCAACTCTTTGAGTGAGCTGGAAGTAAAGAATCTTCAAAGACTAAGCGGTGCCATGGATG
AACTCCACAACGAAATACTAGAACTAGACGAGAAAGTGGATGATCTCAGAGCTGATACAATAA
GCTCACAAATAGAACTCGCAGTCCTGCTTTCCAATGAAGGAATAATAAACAGTGAAGATGAGC
ATCTCTTGGCGCTTGAAAGAAAGCTGAAGAAAATGCTGGGCCCCTCTGCTGTAGAGATAGGGA
ATGGATGCTTTGAAACCAAACACAAGTGCAACCAGACCTGTCTCGACAGAATAGCTGCTGGTA
CCTTTGATGCAGGAGAATTTTCTCTCCCCACTTTTGATTCACTGAATATTACTGCTGCATCTTTA
AATGACGATGGATTGGATAATCATACTATACTGCTTTACTACTCAACTGCTGCCTCCAGTTTGG
CTGTAACATTGATGATAGCTATCTTTGTTGTTTATATGGTCTCCAGAGACAATGTTTCTTGCTCC
ATCTGTCTATAAGAGCTCTAAGTTAAAATGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATT
GTTAATTTTGTTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTATTTGTATGAGA
TGAACTGGTGTAATGTAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACT
AACTAGACATGAAGACCTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTT
TTGCCACAACTTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAAT
GGAAATATCAGTTATCGAAATTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCA
TCCCCTTTGATAAATGATAGTACA
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SEQID NO: 73

HA from B/Florida/4/2006
AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAGT
TAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTATTAA
ACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTT
GCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAA
GGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAA
AATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTA
AATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAG
AAAGAATAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAAT
TGATGAAAGAGTTGGATTAAAGTTGTATTAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATT
TGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTAACTCATTTTTATATTTCATAGATCAAATA
AGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAAAAATCTAAG
CCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCAATCACAACAA
TCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCACA
CATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAA
ATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAA
TTAATTAATCATCTTGAGAGAAAATGAAGGCAATAATTGTACTACTCATGGTAGTAACATCCAAT
GCAGATCGAATCTGCACTGGAATAACATCTTCAAACTCACCTCATGTGGTCAAAACAGCCACTC
AAGGGGAGGTCAATGTGACTGGTGTGATACCACTAACAACAACACCAACAAAATCTTATTTTGC
AAATCTCAAAGGAACAAGGACCAGAGGGAAACTATGCCCAGACTGTCTCAACTGCACAGATCT
GGATGTGGCTTTGGGCAGACCAATGTGTGTGGGGACCACACCTTCGGCGAAGGCTTCAATAC
TCCACGAAGTCAAACCTGTTACATCCGGGTGCTTTCCTATAATGCACGACAGAACAAAAATCAG
GCAACTACCCAATCTTCTCAGAGGATATGAAAATATCAGGCTATCAACCCAAAACGTCATCGAT
GCGGAAAAGGCACCAGGAGGACCCTACAGACTTGGAACCTCAGGATCTTGCCCTAACGCTAC
CAGTAAGAGCGGATTTTTCGCAACAATGGCTTGGGCTGTCCCAAAGGACAACAACAAAAATGC
AACGAACCCACTAACAGTAGAAGTACCATACATTTGTACAGAAGGGGAAGACCAAATCACTGTT
TGGGGGTTCCATTCAGATAACAAAACCCAAATGAAGAACCTCTATGGAGACTCAAATCCTCAAA
AGTTCACCTCATCTGCTAATGGAGTAACCACACACTATGTTTCTCAGATTGGCAGCTTCCCAGA
TCAAACAGAAGACGGAGGACTACCACAAAGCGGCAGGATTGTTGTTGATTACATGATGCAAAA
ACCTGGGAAAACAGGAACAATTGTCTACCAAAGAGGTGTTTTGTTGCCTCAAAAGGTGTGGTG
CGCGAGTGGCAGGAGCAAAGTAATAAAAGGGTCCTTGCCTTTAATTGGTGAAGCAGATTGCCT
TCATGAAAAATACGGTGGATTAAACAAAAGCAAGCCTTACTACACAGGAGAACATGCAAAAGCC
ATAGGAAATTGCCCAATATGGGTGAAAACACCTTTGAAGCTCGCCAATGGAACCAAATATAGAC
CTCCTGCAAAACTATTAAAGGAAAGGGGTTTCTTCGGAGCTATTGCTGGTTTCCTAGAAGGAG
GATGGGAAGGAATGATTGCAGGCTGGCACGGATACACATCTCACGGAGCACATGGAGTGGCA
GTGGCGGCGGACCTTAAGAGTACGCAAGAAGCTATAAACAAGATAACAAAAAATCTCAATTCTT
TGAGTGAGCTAGAAGTAAAGAATCTTCAAAGACTAAGTGGTGCCATGGATGAACTCCACAACG
AAATACTCGAGCTGGATGAGAAAGTGGATGATCTCAGAGCTGACACTATAAGCTCGCAAATAG
AACTTGCAGTCTTGCTTTCCAACGAAGGAATAATAAACAGTGAAGATGAGCATCTATTGGCACT
TGAGAGAAAACTAAAGAAAATGCTGGGTCCCTCTGCTGTAGAGATAGGAAATGGATGCTTCGA
AACCAAACACAAGTGCAACCAGACCTGCTTAGACAGGATAGCTGCTGGCACCTTTAATGCAGG
AGAATTTTCTCTCCCCACTTTTGATTCACTGAACATTACTGCTGCATCTTTAAATGATGATGGAT
TGGATAACCATACTATACTGCTCTATTACTCAACTGCTGCTTCTAGTTTGGCTGTAACATTGATG
CTAGCTATTTTTATTIGTTITATATGGTCTCCAGAGACAACGTTTCATGCTCCATCTGTCTATAAGA
GCTCTAAGTTAAAATGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTITGTICT
TGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAA
TGTAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAA
GACCTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTT
ATAAGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTA
TCGAAATTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAA
TGATAGTACA
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Consensus of SEQ ID NO: 49, 48, 33 and 9

SEQ ID NO: 74
MK(X,)KLLVLLCTFTATYADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLL
E(X,)SHNGKLCLLKGIAPLQLGNCSVAGWILGNPECELLIS(X,)ESWSYIVE(X,)P
NPENGTCYPG(X,)FADYEELREQLSSVSSFERFEIFPKESSWPNHT(X,) TGVSA
SCSHNG(X,)SSFY(X,)NLLWLTGKNGLYPNLSKSY(X,)NNKEKEVLVLWGVHHPPN
IG(X,,)Q (X,,)JALYH(X,,)ENAYVSVVSSHYSR(X,,)FTPEIAKRPKVRDQEGRINYYWTLL
EPGDTIIFEANGNLIAP(X,,) YAFALSRGFGSGII(X,;)SNAPMD(X,J CDAKCQTPQG
AINSSLPFQNVHPVTIGECPKYVRSAKLRMVTGLRNIPSIQSRGLFGAIA
GFIEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIE
KMNTQFTAVGKEFNKLERRMENLNKKVDDGF(X,,)DIWTYNAELLVLLENERT
LDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCN(X,) ECMESVKNGTY
DYPKYSEESKLNREKIDGVKLESMGVYQILAIYSTVASSLVLLVSLGAIS
FWMCSNGSLQCRICI
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SEQ ID NO: 75

MKAKLLVLLCTFTATYADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCLLKGIA
PLQLG
NCSVAGWILGNPECELLISKESWSYIVETPNPENGTCYPGYFADYEELREQLSSVSSFERFEIF
PKESSW
PNHTVTGVSASCSHNGKSSFYRNLLWLTGKNGLYPNLSKSYVNNKEKEVLYLWGVHHPPNI
GNQRALYHT
ENAYVSVVSSHYSRRFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGNLIAPWYAFALS
RGFGSG
ITSNAPMDECDAKCQTPQGAINSSLPFQNVHPVTIGECPKYVRSAKLRMVTGLRNIPSIQSRG
LFGAIA
GFIEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIEKMNTQFTAVGK
EFNKLERRM
ENLNKKVDDGFLDIWTYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEF
YHKCNNE
CMESVKNGTYDYPKYSEESKLNREKIDGVKLESMGVYQILAIYSTVASSLVLLVSLGAISFWMC
SNGSLQ

CRICI
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SEQ ID NO: 76

MSLLTEVETYVLSIIPSGPLKAEIAQRLEDVFAGKNTDLEVLMEWLKTRPILSPLTKGILGFVFTLTVPS
ERGLQRRRFVQNALNGNGDPNNMDKAVKLYRKLKREITFHGAKEISLSYSAGALASCMGLIYNRMGAV
T
EVAFGLVCATCEQIADSQHRSHRQMVTTTNPLIRHENRMVLASTTAKAMEQMAGSSEQAAEAMEVAS
QAR

QMVQAMRTIGTHPSSSAGLKNDLLENLQAYQKRMGVQMQRFK
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Figure 68

TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTC
ACTTTATTGAGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAG
GAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACG
AGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGAT
ATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATA
TAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGT
GGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTC
TTGTCTTTCTTGCGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGT
TTTCTTTCACTGAAGCGAAATCAAAGATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAA
CGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGGGAAAAGAAAGCTTGCTGGAGGCTGCTG
TTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTACTTC
TGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAA
ATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGC
TTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGGTTTTCACACCTCAGATACTTGGACTTAT
GCTTTTTTGGATTTCAGCCTCCAGAGGTGATATTGTGCTAACTCAGTCTCCAGCCACCCTGTCT
GTGACTCCAGGAGATAGTGTCAGTCTTTCCTGCAGGGCCAGCCAAAGTATTAGCAACAACCTA
CACTGGTTTCAACAAAAATCGCATGAGTCTCCAAGGCTTCTCATCAAGTATGCTTCCCAGTCCA
TATCTGGGATCCCCTCCAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCTCAGTATCA
ACAGTGTGAAGACTGAAGATTTTGGAATGTTTTTCTGTCAACAGAGTAACAGCTGGCCTCTCAC
GTTCGGTGATGGGACAAAGCTGGAGCTGAAACGGGCTGATGCTGCACCAACTGTATCCATCT
TCCCACCATCCAGTGAGCAGTTAACATCTGGAGGTGCCTCAGTCGTGTGCTTCTTGAACAACT
TCTACCCCAAAGACATCAATGTCAAGTGGAAGATTGATGGCAGTGAACGACAAAATGGCGTCC
TGAACAGTTGGACTGATCAGGACAGCAAAGACAGCACCTACAGCATGAGCAGCACCCTCACG
TTGACCAAGGACGAGTATGAACGACATAACAGCTATACCTGTGAGGCCACTCACAAGACATCA
ACTTCACCCATTGTCAAGAGCTTCAACAGGAATGAGTGTTAGAGGCCTATTTTCTTTAGTTTGA
ATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTT
TATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACAC
AAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATC
GACCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCT
TGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCA
TGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATA
GAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTA
GATTCTAGAGTCTCAAGCTTCGGCGCGCC
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Figure 69

AAGCTTGCTAGCGGCCTCAATGGCCCTGCAGGTCGACTCTAGAGGTACCCCGGGCTGGTAT
ATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAGTTAGCAAGTGTGTACATTTTTA
CTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTATTAAACATTAGAGTAAAGAAATAT
GGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTTGCAACATTTGAGAAAATTT
TGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAAGAGGGAGAATAAA
AACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAGTTGTACAAATAT
CATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAATAAGGATGAC
GCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATT
TTTAAAATTAAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTT
GGATTAAAGTTGTATTAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCT
ATATATTGCCCCATAGAGTCAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAAC
GGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGA
GGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCAATCACAACAATCCTGATGA
GATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCACACATTCTTCC
ACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACT
TTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTA
ATCATCTTGAGAGAAAATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTICTCTTCTTGTG
TTGGTTCCTTCTCAGATCTTCGCTGATCAGATTTGCATTGGTTACCATGCAAACAATTCAACAG
AGCAGGTTGACACAATCATGGAAAAGAACGTTACTGTTACACATGCCCAAGACATACTGGAAA
AGACACACAACGGGAAGCTCTGCGATCTAGATGGAGTGAAGCCTCTAATTTTAAGAGATTGTA
GTGTAGCTGGATGGCTCCTCGGGAACCCAATGTGTGACGAATTCATCAATGTACCGGAATGG
TCTTACATAGTGGAGAAGGCCAATCCAACCAATGACCTCTGTTACCCAGGGAGTTTCAACGAC
TATGAAGAACTGAAACACCTATTGAGCAGAATAAACCATTTTGAGAAAATTCAAATCATCCCCA
AAAGTTCTTGGTCCGATCATGAAGCCTCATCAGGAGTTAGCTCAGCATGTCCATACCTGGGAA
GTCCCTCCTTTITTTAGAAATGTGGTATGGCTTATCAAAAAGAACAGTACATACCCAACAATAAA
GAAAAGCTACAATAATACCAACCAAGAGGATCTTTTGGTACTGTGGGGAATTCACCATCCTAA
TGATGCGGCAGAGCAGACAAGGCTATATCAAAACCCAACCACCTATATTITCCATTGGGACATC
AACACTAAACCAGAGATTGGTACCAAAAATAGCTACTAGATCCAAAGTAAACGGGCAAAGTGG
AAGGATGGAGTTCTTCTGGACAATTTTAAAACCTAATGATGCAATCAACTTCGAGAGTAATGG
AAATTTCATTGCTCCAGAATATGCATACAAAATTGTCAAGAAAGGGGACTCAGCAATTATGAAA
AGTGAATTGGAATATGGTAACTGCAACACCAAGTGTCAAACTCCAATGGGGGCGATAAACTCT
AGTATGCCATTCCACAACATACACCCTCTCACCATCGGGGAATGCCCCAAATATGTGAAATCA
AACAGATTAGTCCTTGCAACAGGGCTCAGAAATAGCCCTCAAAGAGAGAGCAGAAGAAAAAA
GAGAGGACTATTTGGAGCTATAGCAGGTTTTATAGAGGGAGGATGGCAGGGAATGGTAGATG
GTTGGTATGGGTACCACCATAGCAATGAGCAGGGGAGTGGGTACGCTGCAGACAAAGAATC
CACTCAAAAGGCAATAGATGGAGTCACCAATAAGGTCAACTCAATCATTGACAAAATGAACAC
TCAGTTTGAGGCCGTTGGAAGGGAATTTAATAACTTAGAAAGGAGAATAGAGAATTTAAACAA
GAAGATGGAAGACGGGTTTCTAGATGTCTGGACTTATAATGCCGAACTTCTGGTTCTCATGGA
AAATGAGAGAACTCTAGACTTTCATGACTCAAATGTTAAGAACCTCTACGACAAGGTCCGACT
ACAGCTTAGGGATAATGCAAAGGAGCTGGGTAACGGTTGTTITCGAGTTCTATCACAAATGTGA
TAATGAATGTATGGAAAGTATAAGAAACGGAACGTACAACTATCCGCAGTATTCAGAAGAAGC
AAGATTAAAAAGAGAGGAAATAAGTGGGGTAAAATTGGAATCAATAGGAACTTACCAAATACT
GTCAATTTATTCAACAGTGGCGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTT
ATGGATGTGCTCCAATGGATCGTTACAATGCAGAATTTGCATTTAAGAGCTCTAAGTTAAAATG
CTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAA
TTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGTAATTCATTTACA
TAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGCCGCGTA
CAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTTAAT
ATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGAAATTCATT
AACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGATAGTACAC
CAATTAGGAAGGAGCATGCTCGAGGCCTGGCTGGCCGAATTC
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AAGCTTGCTAGCGGCCTCAATGGCCCTGCAGGTCGACTCTAGAGGTACCCCGGGCTGGTATA
TTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAGTTAGCAAGTGTGTACATTTTTACT
TGAACAAAAATATTCACCTACTACTGTTATAAATCATTATTAAACATTAGAGTAAAGAAATATGGA
TGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTTGCAACATTTGAGAAAATTTTGTT
GTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAAGAGGGAGAATAAAAACAT
AATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAGTTGTACAAATATCATTGA
GGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAATAAGGATGACGCATTA
GAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAAAA
TTAAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAA
AGTTGTATTAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTG
CCCCATAGAGTCAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATT
AATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACA
GGATCCCCGTAGGAGGATAACATCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCA
CTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCACACATTCTTCCACACATCTG
AGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCT
ACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAG
AGAAAATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTITTCTCTTICTTGTGTTGGTICCTTCT
CAGATCTTCGCTGACACAATATGTATAGGCTACCATGCTAACAACTCGACCGACACTGTTGACA
CAGTACTTGAAAAGAATGTGACAGTGACACACTCTGTCAACCTGCTTGAGAACAGTCACAATG
GAAAACTATGTCTATTAAAAGGAATAGCCCCACTACAATTGGGTAATTGCAGCGTTGCCGGGT
GGATCTTAGGAAACCCAGAATGCGAATTACTGATTTCCAAGGAGTCATGGTCCTACATTGTAGA
AAAACCAAATCCTGAGAATGGAACATGTTACCCAGGGCATTTCGCTGACTATGAGGAACTGAG
GGAGCAATTGAGTTCAGTATCTTCATTTGAGAGGTTCGAAATATTCCCCAAAGAAAGCTCATGG
CCCAACCACACCGTAACCGGAGTGTCAGCATCATGCTCCCATAATGGGGAAAGCAGTTTTTAC
AGAAATTTGCTATGGCTGACGGGGAAGAATGGTTTGTACCCAAACCTGAGCAAGTCCTATGCA
AACAACAAAGAAAAAGAAGTCCTTGTACTATGGGGTGTTCATCACCCGCCAAACATAGGTGAC
CAAAAGGCCCTCTATCATACAGAAAATGCTTATGTCTCTGTAGTGTCTTCACATTATAGCAGAA
AATTCACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCAAGAAGGAAGAATCAATTACTA
CTGGACTCTGCTTGAACCCGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGCGCC
AAGATATGCTTTCGCACTGAGTAGAGGCTTTGGATCAGGAATCATCAACTCAAATGCACCAATG
GATAAATGTGATGCGAAGTGCCAAACACCTCAGGGAGCTATAAACAGCAGTCTTCCTTTCCAG
AACGTACACCCAGTCACAATAGGAGAGTGTCCAAAGTATGTCAGGAGTGCAAAATTAAGGATG
GTTACAGGACTAAGGAACATCCCATCCATTCAATCCAGAGGTTTGTTTGGAGCCATTGCCGGT
TTCATTGAAGGGGGGTGGACTGGAATGGTAGATGGTTGGTATGGTTATCATCATCAGAATGAG
CAAGGATCTGGCTATGCTGCAGATCAAAAAAGCACACAAAATGCCATTAATGGGATTACAAACA
AGGTCAATTCTGTAATTGAGAAAATGAACACTCAATTCACAGCAGTGGGCAAAGAGTTCAACAA
ATTGGAAAGAAGGATGGAAAACTTGAATAAAAAAGTTGATGATGGGTTTATAGACATTTGGACA
TATAATGCAGAACTGTTGGTTCTACTGGAAAATGAAAGGACTTTGGATTTCCATGACTCCAATG
TGAAGAATCTGTATGAGAAAGTAAAAAGCCAGTTAAAGAATAATGCTAAAGAAATAGGAAATGG
GTIGTTTTGAGTTCTATCACAAGTGTAACGATGAATGCATGGAGAGTGTAAAGAATGGAACTTAT
GACTATCCAAAATATTCCGAAGAATCAAAGTTAAACAGGGAGAAAATTGATGGAGTGAAATTGG
AATCAATGGGAGTCTATCAGATTCTGGCGATCTACTCAACAGTCGCCAGTTCTCTGGTTCTTTT
GGTCTCCCTGGGGGCAATCAGCTTCTGGATGTGTTCCAATGGGTCTTTACAGTGTAGAATATG
CATCTAAGAGCTCTAAGTTAAAATGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAA
TTTTGTTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAAC
TGGTGTAATGTAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTA
GACATGAAGACCTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGC
CACAACTTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAA
ATATCAGTTATCGAAATTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCC
CTTTGATAAATGATAGTACACCAATTAGGAAGGAGCATGCTCGAGGCCTGGCTGGCCGAATTC
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AAGCTTGCTAGCGGCCTCAATGGCCCTGCAGGTCGACTCTAGAGGTACCCCGGGCTGGTATAT
TTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAGTTAGCAAGTGTGTACATTTTTACTT
GAACAAAAATATTCACCTACTACTGTTATAAATCATTATTAAACATTAGAGTAAAGAAATATGGAT
GATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTTGCAACATTTGAGAAAATTTTGTTGT
TCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAAGAGGGAGAATAAAAACATAAT
GTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAGTTGTACAAATATCATTGAGG
AATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAATAAGGATGACGCATTAGAG
AGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAAAATTAA
AAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTG
TATTAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCAT
AGAGTCAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCT
CCAAAAAAAAAAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCC
CGTAGGAGGATAACATCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGC
CCACGCATCTGTGGCACATCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACAC
AAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGA
TTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGG
CGAAAAACGTTGCGATTTTCGGCTTATTGTTTITCTCTTICTTGTGTTGGTTCCTTCTCAGATCTTC
GCTCAAAAACTTCCCGGAAATGACAACAGCACGGCAACGCTGTGCCTTGGGCACCATGCAGTA
CCAAACGGAACGATAGTGAAAACAATCACGAATGACCAAATTGAAGTTACTAATGCTACTGAGC
TGGTTCAGAGTTCCTCAACAGGTGAAATATGCGACAGTCCTCATCAGATCCTTGATGGAGAAAA
CTGCACACTAATAGATGCTCTATTGGGAGACCCTCAGTGTGATGGCTTCCAAAATAAGAAATGG
GACCTTTTITGTTGAACGCAGCAAAGCCTACAGCAACTGTTACCCTTATGATGTGCCGGATTATG
CCTCCCTTAGGTCACTAGTTGCCTCATCCGGCACACTGGAGTTTAACAATGAAAGTTTCAATTG
GACTGGAGTCACTCAAAACGGAACAAGCTCTGCTTGCATAAGGAGATCTAATAACAGTTTCTTT
AGTAGATTGAATTGGTTGACCCACTTAAAATTCAAATACCCAGCATTGAACGTGACTATGCCAAA
CAATGAAAAATTTGACAAATTGTACATTTIGGGGGGTTCACCACCCGGGTACGGACAATGACCAA
ATCTTCCTGTATGCTCAAGCATCAGGAAGAATCACAGTCTCTACCAAAAGAAGCCAACAAACTG
TAATCCCGAATATCGGATCTAGACCCAGAGTAAGGAATATCCCCAGCAGAATAAGCATCTATTG
GACAATAGTAAAACCGGGAGACATACTTTTGATTAACAGCACAGGGAATCTAATTGCTCCTAGG
GGTTACTTCAAAATACGAAGTGGGAAAAGCTCAATAATGAGATCAGATGCACCCATTGGCAAAT
GCAATTCTGAATGCATCACTCCAAACGGAAGCATTCCCAATGACAAACCATTCCAAAATGTAAA
CAGGATCACATACGGGGCCTGTCCCAGATATGTTAAGCAAAACACTCTGAAATTGGCAACAGG
GATGCGAAATGTACCAGAGAAACAAACTAGAGGCATATTTGGCGCAATCGCGGGTTTCATAGA
AAATGGTTGGGAGGGAATGGTGGATGGTTGGTATGGTTTCAGGCATCAAAATTCTGAGGGAAT
AGGACAAGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCGATCAAATCAATGGGAAGCTGAA
TAGGTTGATCGGGAAAACCAACGAGAAATTCCATCAGATTGAAAAAGAGTTCTCAGAAGTCGAA
GGGAGAATCCAGGACCTTGAGAAATATGTTGAGGACACCAAAATAGATCTCTGGTCATACAACG
CGGAGCTTCTTGTTGCCCTGGAGAACCAACATACAATTGATCTAACTGACTCAGAAATGAACAA
ACTGTTTGAAAAAACAAAGAAGCAACTGAGGGAAAATGCTGAGGATATGGGCAATGGTTGTITC
AAAATATACCACAAATGTGACAATGCCTGCATAGGATCAATCAGAAATGGAACTTATGACCACG
ATGTATACAGAGATGAAGCATTAAACAACCGGTTCCAGATCAAGGGCGTTGAGCTGAAGTCAG
GATACAAAGATTGGATACTATGGATTTCCTTTGCCATATCATGTTITTITGCTTTGTGTTGCTTTGT
TGGGGTTCATCATGTGGGCCTGCCAAAAAGGCAACATTAGGTGCAACATTTGCATTTGAGAGC
TCTAAGTTAAAATGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCTTGT
AGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGT
AATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGAC
CTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATAA
GTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCG
AAATTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGAT
AGTACACCAATTAGGAAGGAGCATGCTCGAGGCCTGGCTGGCCGAATTC
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AAGCTTGCTAGCGGCCTCAATGGCCCTGCAGGTCGACTCTAGAGGTACCCCGGGCTGGTATATT
TATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAGTTAGCAAGTGTGTACATTTTTACTTGA
ACAAAAATATTCACCTACTACTGTTATAAATCATTATTAAACATTAGAGTAAAGAAATATGGATGAT
AAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTTGCAACATTTGAGAAAATTTTGTTGTTCTC
TCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAAGAGGGAGAATAAAAACATAATGTGA
GTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAGTTGTACAAATATCATTGAGGAATTTG
ACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAATAAGGATGACGCATTAGAGAGATGTA
CCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAAAATTAAAAGTTGAG
TCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTATTAGTAA
TTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAGT
TAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAA
AAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGAT
AACATCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGT
GGCACATCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCAC
ATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACA
TACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGGCGAAAAACGTTGCGAT
TTTCGGCTTATTGTTTTCTCTTCTTGTGTTGGTTCCTTCTCAGATCTTCGCTGATCGAATCTGCACT
GGAATAACATCTTCAAACTCACCTCATGTGGTCAAAACAGCCACTCAAGGGGAGGTCAATGTGAC
TGGTGTGATACCACTAACAACAACACCAACAAAATCTTATTTITGCAAATCTCAAAGGAACAAGGAC
CAGAGGGAAACTATGCCCAGACTGTCTCAACTGCACAGATCTGGATGTGGCTTTGGGCAGACCA
ATGTGTGTGGGGACCACACCTTCGGCGAAGGCTTCAATACTCCACGAAGTCAAACCTGTTACATC
CGGGTGCTTTCCTATAATGCACGACAGAACAAAAATCAGGCAACTACCCAATCTTCTCAGAGGAT
ATGAAAATATCAGGCTATCAACCCAAAACGTCATCGATGCGGAAAAGGCACCAGGAGGACCCTA
CAGACTTGGAACCTCAGGATCTTGCCCTAACGCTACCAGTAAGAGCGGATTTTTCGCAACAATGG
CTTGGGCTGTCCCAAAGGACAACAACAAAAATGCAACGAACCCACTAACAGTAGAAGTACCATAC
ATTTGTACAGAAGGGGAAGACCAAATCACTGTTTGGGGGTTCCATTCAGATAACAAAACCCAAAT
GAAGAACCTCTATGGAGACTCAAATCCTCAAAAGTTCACCTCATCTGCTAATGGAGTAACCACAC
ACTATGTTTCTCAGATTGGCAGCTTCCCAGATCAAACAGAAGACGGAGGACTACCACAAAGCGG
CAGGATTGTTGTTGATTACATGATGCAAAAACCTGGGAAAACAGGAACAATTGTCTACCAAAGAG
GTGTTTTGTTGCCTCAAAAGGTGTGGTGCGCGAGTGGCAGGAGCAAAGTAATAAAAGGGTCCTT
GCCTTTAATTGGTGAAGCAGATTGCCTTCATGAAAAATACGGTGGATTAAACAAAAGCAAGCCTTA
CTACACAGGAGAACATGCAAAAGCCATAGGAAATTGCCCAATATGGGTGAAAACACCTTTGAAGC
TCGCCAATGGAACCAAATATAGACCTCCTGCAAAACTATTAAAGGAAAGGGGTTTCTTCGGAGCT
ATTGCTGGTTTCCTAGAAGGAGGATGGGAAGGAATGATTGCAGGCTGGCACGGATACACATCTC
ACGGAGCACATGGAGTGGCAGTGGCGGCGGACCTTAAGAGTACGCAAGAAGCTATAAACAAGAT
AACAAAAAATCTCAATTCTTTGAGTGAGCTAGAAGTAAAGAATCTTCAAAGACTAAGTGGTGCCAT
GGATGAACTCCACAACGAAATACTCGAGCTGGATGAGAAAGTGGATGATCTCAGAGCTGACACT
ATAAGCTCGCAAATAGAACTTGCAGTCTTGCTTTCCAACGAAGGAATAATAAACAGTGAAGATGA
GCATCTATTGGCACTTGAGAGAAAACTAAAGAAAATGCTGGGTCCCTCTGCTGTAGAGATAGGAA
ATGGATGCTTCGAAACCAAACACAAGTGCAACCAGACCTGCTTAGACAGGATAGCTGCTGGCAL
CTTTAATGCAGGAGAATTTTCTCTCCCCACTTTTGATTCACTGAACATTACTGCTGCATCTTTAAAT
GATGATGGATTGGATAACCATACTATACTGCTCTATTACTCAACTGCTGCTTCTAGTTITGGCTGTA
ACATTGATGCTAGCTATTTTTATTGTTTATATGGTCTCCAGAGACAACGTTTCATGCTCCATCTGTC
TATAAGAGCTCTAAGTTAAAATGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTT
GTTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTG
TAATGTAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGA
AGACCTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTA
TAAGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATC
GAAATTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGAT
AGTACACCAATTAGGAAGGAGCATGCTCGAGGCCTGGCTGGCCGAATTC
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TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCT
GTCACTTTATTGAGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCG
ATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCC
CCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGT
GGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCA
AGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGT
TTTGATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCT
CTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCTTCAACGTTGTCAGATC
GTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGATCTCTTTGTGG
ACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTT
GGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCT
GCTGACTTTCGGCGGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTAC
TTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAATCTAGTATTTTCTTTGAAACAGA
GTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCTGCCCAAA
TTTGTCGGGCCCATGGCGAAAAACGTTGCGATTITICGGCTTATTGTTTITCTCTTCTTGTGT
TGGTTCCTTCTCAGATCTTCGCTGACACAATATGTATAGGCTACCATGCCAACAACTCAAC
CGACACTGTTGACACAGTACTTGAGAAGAATGTGACAGTGACACACTCTGTCAACCTACT
TGAGGACAGTCACAATGGAAAACTATGTCTACTAAAAGGAATAGCCCCACTACAATTGGG
TAATTGCAGCGTTGCCGGATGGATCTTAGGAAACCCAGAATGCGAATTACTGATTTCCAA
GGAATCATGGTCCTACATTGTAGAAACACCAAATCCTGAGAATGGAACATGTTACCCAGG
GTATTTCGCCGACTATGAGGAACTGAGGGAGCAATTGAGTTCAGTATCTTCATTTGAGAG
ATTCGAAATATTCCCCAAAGAAAGCTCATGGCCCAACCACACCGTAACCGGAGTATCAGC
ATCATGCTCCCATAATGGGAAAAGCAGTTTTTACAGAAATTTGCTATGGCTGACGGGGAA
GAATGGTTTGTACCCAAACCTGAGCAAGTCCTATGTAAACAACAAAGAGAAAGAAGTCCTT
GTACTATGGGGTGTTCATCACCCGCCTAACATAGGGAACCAAAGGGCACTCTATCATACA
GAAAATGCTTATGTCTCTGTAGTGTCTTCACATTATAGCAGAAGATTCACCCCAGAAATAG
CCAAAAGACCCAAAGTAAGAGATCAGGAAGGAAGAATCAACTACTACTGGACTCTGCTGG
AACCTGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGCGCCATGGTATGCTTT
TGCACTGAGTAGAGGCTTTGGATCAGGAATCATCACCTCAAATGCACCAATGGATGAATG
TGATGCGAAGTGTCAAACACCTCAGGGAGCTATAAACAGCAGTCTTCCTTTCCAGAATGT
ACACCCAGTCACAATAGGAGAGTGTCCAAAGTATGTCAGGAGTGCAAAATTAAGGATGGT
TACAGGACTAAGGAACATCCCATCCATTCAATCCAGAGGTTTGTTTGGAGCCATTGCCGG
TTTCATTGAAGGGGGGTGGACTGGAATGGTAGATGGGTGGTATGGTTATCATCATCAGAA
TGAGCAAGGATCTGGCTATGCTGCAGATCAAAAAAGTACACAAAATGCCATTAACGGGAT
TACAAACAAGGTCAATTCTGTAATTGAGAAAATGAACACTCAATTCACAGCTGTGGGCAAA
GAGTTCAACAAATTGGAAAGAAGGATGGAAAACTTAAATAAAAAAGTTGATGATGGGTTTC
TAGACATTTGGACATATAATGCAGAATTGTTGGTTCTACTGGAAAATGAAAGGACTTTGGA
TTTCCATGACTCCAATGTGAAGAATCTGTATGAGAAAGTAAAAAGCCAATTAAAGAATAAT
GCCAAAGAAATAGGAAACGGGTGTTTTGAGTTCTATCACAAGTGTAACAATGAATGCATG
GAGAGTGTGAAAAATGGTACCTATGACTATCCAAAATATTCCGAAGAATCAAAGTTAAACA
GGGAGAAAATTGATGGAGTGAAATTGGAATCAATGGGAGTATACCAGATTCTGGCGATCT
ACTCAACTGTCGCCAGTTCCCTGGTTCTTTITGGTCTCCCTGGGGGCAATCAGCTTCTGGA
TGTGTTCCAATGGGTCTTTGCAGTGTAGAATATGCATCTAAAGGCCTATTTTCTTTAGTTT
GAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGT
GTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGC
AAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGATA
TCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAAT
CCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAAT
AATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAAT
TATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCG
CGCGGTGTCATCTATGTTACTAGATTCTAGAGTCTCAAGCTTCGGCGCGCC
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TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCT
GTCACTTTATTGAGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCG
ATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCC
CCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGT
GGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCA
AGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGT
TTTGATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCT
CTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCTTCAACGTTGTCAGATC
GTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGATCTCTTTGTGG
ACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTT
GGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCT
GCTGACTTTCGGCGGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTAC
TTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAATCTAGTATTTTCTTTGAAACAGA
GTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCTGCCCAAA
TTTGTCGGGCCCATGGAGAAAATAGTGCTTCTTCTTGCAATAGTCAGTCTTGTTAAAAGTG
ATCAGATTTGCATTGGTTACCATGCAAACAATTCAACAGAGCAGGTTGACACAATCATGGA
AAAGAACGTTACTGTTACACATGCCCAAGACATACTGGAAAAGACACACAACGGGAAGCT
CTGCGATCTAGATGGAGTGAAGCCTCTAATTTTAAGAGATTGTAGTGTAGCTGGATGGCT
CCTCGGGAACCCAATGTGTGACGAATTCATCAATGTACCGGAATGGTCTTACATAGTGGA
GAAGGCCAATCCAACCAATGACCTCTGTTACCCAGGGAGTTTCAACGACTATGAAGAACT
GAAACACCTATTGAGCAGAATAAACCATTTTGAGAAAATTCAAATCATCCCCAAAAGTTCT
TGGTCCGATCATGAAGCCTCATCAGGAGTTAGCTCAGCATGTCCATACCTGGGAAGTCCC
TCCTTTTTTAGAAATGTGGTATGGCTTATCAAAAAGAACAGTACATACCCAACAATAAAGA
AAAGCTACAATAATACCAACCAAGAGGATCTTTTGGTACTGTGGGGAATTCACCATCCTAA
TGATGCGGCAGAGCAGACAAGGCTATATCAAAACCCAACCACCTATATTTCCATTGGGAC
ATCAACACTAAACCAGAGATTGGTACCAAAAATAGCTACTAGATCCAAAGTAAACGGGCAA
AGTGGAAGGATGGAGTTCTTCTGGACAATTTTAAAACCTAATGATGCAATCAACTTCGAGA
GTAATGGAAATTTCATTGCTCCAGAATATGCATACAAAATTGTCAAGAAAGGGGACTCAGC
AATTATGAAAAGTGAATTGGAATATGGTAACTGCAACACCAAGTGTCAAACTCCAATGGGG
GCGATAAACTCTAGTATGCCATTCCACAACATACACCCTCTCACCATCGGGGAATGCCCC
AAATATGTGAAATCAAACAGATTAGTCCTTGCAACAGGGCTCAGAAATAGCCCTCAAAGA
GAGAGCAGAAGAAAAAAGAGAGGACTATTTGGAGCTATAGCAGGTTTTATAGAGGGAGGA
TGGCAGGGAATGGTAGATGGTTGGTATGGGTACCACCATAGCAATGAGCAGGGGAGTGG
GTACGCTGCAGACAAAGAATCCACTCAAAAGGCAATAGATGGAGTCACCAATAAGGTCAA
CTCAATCATTGACAAAATGAACACTCAGTTTGAGGCCGTTGGAAGGGAATTTAATAACTTA
GAAAGGAGAATAGAGAATTTAAACAAGAAGATGGAAGACGGGTTTCTAGATGTCTGGACT
TATAATGCCGAACTTCTGGTTCTCATGGAAAATGAGAGAACTCTAGACTTTCATGACTCAA
ATGTTAAGAACCTCTACGACAAGGTCCGACTACAGCTTAGGGATAATGCAAAGGAGCTGG
GTAACGGTTGTTTCGAGTTCTATCACAAATGTGATAATGAATGTATGGAAAGTATAAGAAA
CGGAACGTACAACTATCCGCAGTATTCAGAAGAAGCAAGATTAAAAAGAGAGGAAATAAG
TGGGGTAAAATTGGAATCAATAGGAACTTACCAAATACTGTCAATTTATTCAACAGTGGCG
AGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATGGATGTGCTCCAATGGA
TCGTTACAATGCAGAATTTGCATTTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATT
CGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGT
AATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAG
ATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGAC
CTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCT
TGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAAT
GCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATAC
GCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCT
ATGTTACTAGATTCTAGAGTCTCAAGCTTCGGCGCGCC
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TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCT
GTCACTTTATTGAGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCG
ATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCC
CCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGT
GGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCA
AGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGG
TTTTGATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCAT
CTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCTTCAACGTTGTCAGA
TCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGATCTCTTTGT
GGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTC
TTGGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATT
CTGCTGACTTTCGGCGGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGT
ACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAATCTAGTATTTTCTTTGAAACA
GAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCTGCCCA
AATTTGTCGGGCCCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTITTICTCTTCTTGT
GTTGGTTCCTTCTCAGATCTTCGCTGATCAGATTTGCATTGGTTACCATGCAAACAATTCA
ACAGAGCAGGTTGACACAATCATGGAAAAGAACGTTACTGTTACACATGCCCAAGACATA
CTGGAAAAGACACACAACGGGAAGCTCTGCGATCTAGATGGAGTGAAGCCTCTAATTTTA
AGAGATTGTAGTGTAGCTGGATGGCTCCTCGGGAACCCAATGTGTGACGAATTCATCAAT
GTACCGGAATGGTCTTACATAGTGGAGAAGGCCAATCCAACCAATGACCTCTGTTACCCA
GGGAGTTTCAACGACTATGAAGAACTGAAACACCTATTGAGCAGAATAAACCATTTTGAG
AAAATTCAAATCATCCCCAAAAGTTCTTGGTCCGATCATGAAGCCTCATCAGGAGTTAGC
TCAGCATGTCCATACCTGGGAAGTCCCTCCTTTTTTAGAAATGTGGTATGGCTTATCAAAA
AGAACAGTACATACCCAACAATAAAGAAAAGCTACAATAATACCAACCAAGAGGATCTTTT
GGTACTGTGGGGAATTCACCATCCTAATGATGCGGCAGAGCAGACAAGGCTATATCAAA
ACCCAACCACCTATATTTCCATTGGGACATCAACACTAAACCAGAGATTGGTACCAAAAAT
AGCTACTAGATCCAAAGTAAACGGGCAAAGTGGAAGGATGGAGTTCTTCTGGACAATTTT
AAAACCTAATGATGCAATCAACTTCGAGAGTAATGGAAATTTCATTGCTCCAGAATATGCA
TACAAAATTGTCAAGAAAGGGGACTCAGCAATTATGAAAAGTGAATTGGAATATGGTAACT
GCAACACCAAGTGTCAAACTCCAATGGGGGCGATAAACTCTAGTATGCCATTCCACAACA
TACACCCTCTCACCATCGGGGAATGCCCCAAATATGTGAAATCAAACAGATTAGTCCTTG
CAACAGGGCTCAGAAATAGCCCTCAAAGAGAGAGCAGAAGAAAAAAGAGAGGACTATTT
GGAGCTATAGCAGGTTTTATAGAGGGAGGATGGCAGGGAATGGTAGATGGTTGGTATGG
GTACCACCATAGCAATGAGCAGGGGAGTGGGTACGCTGCAGACAAAGAATCCACTCAAA
AGGCAATAGATGGAGTCACCAATAAGGTCAACTCAATCATTGACAAAATGAACACTCAGT
TTGAGGCCGTTGGAAGGGAATTTAATAACTTAGAAAGGAGAATAGAGAATTTAAACAAGA
AGATGGAAGACGGGTTTCTAGATGTCTGGACTTATAATGCCGAACTTCTGGTTCTCATGG
AAAATGAGAGAACTCTAGACTTTCATGACTCAAATGTTAAGAACCTCTACGACAAGGTCC
GACTACAGCTTAGGGATAATGCAAAGGAGCTGGGTAACGGTTGTTTCGAGTTCTATCACA
AATGTGATAATGAATGTATGGAAAGTATAAGAAACGGAACGTACAACTATCCGCAGTATTC
AGAAGAAGCAAGATTAAAAAGAGAGGAAATAAGTGGGGTAAAATTGGAATCAATAGGAAC
TTACCAAATACTGTCAATTTATTCAACAGTGGCGAGTTCCCTAGCACTGGCAATCATGATG
GCTGGTCTATCTTTATGGATGTGCTCCAATGGATCGTTACAATGCAGAATTTGCATTTAAA
GGCCTATTTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGC
GGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTT
AGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAA
AAAAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAA
TAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTT
GAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTT
TTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCG
CAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATTCTAGAGTCTCAA
GCTTCGGCGCGCC
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TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTAT
CTGTCACTTTATTGAGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCAT
TGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGAT
GGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCA
AAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACT
ATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAA
AATCTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTA
AACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATC
TTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGA
AATCAAAGATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTC
CTATTCTTGTCGGTGTGGTCTTGGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCC
CCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTACTTCTG
CTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAA
GAAATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGA
TTGTTAAGCTTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGAAAGTAAAACTACTG
GTCCTGTTATGCACATTTACAGCTACATAT GCAGACACAATATGTATAGGCTACCATGC
TAACAACTCGACCGACACTGTTGACACAGTACTTGAAAAGAATGTGACAGTGACACAC
TCTGTCAACCTGCTTGAGAACAGTCACAATGGAAAACTATGTCTATTAAAAGGAATAGC
CCCACTACAATTGGGTAATTGCAGCGTTGCCGGGTGGATCTTAGGAAACCCAGAATG
CGAATTACTGATTTCCAAGGAGTCATGGTCCTACATTGTAGAAAAACCAAATCCTGAGA
ATGGAACATGTTACCCAGGGCATTTCGCTGACTATGAGGAACTGAGGGAGCAATTGA
GTTCAGTATCTTCATTITGAGAGGTTCGAAATATTCCCCAAAGAAAGCTCATGGCCCAA
CCACACCGTAACCGGAGTGTCAGCATCATGCTCCCATAATGGGGAAAGCAGTTTTTAC
AGAAATTTGCTATGGCTGACGGGGAAGAATGGTTTGTACCCAAACCTGAGCAAGTCCT
ATGCAAACAACAAAGAAAAAGAAGTCCTTGTACTATGGGGTGTTCATCACCCGCCAAA
CATAGGTGACCAAAAGGCCCTCTATCATACAGAAAATGCTTATGTCTCTGTAGTGTCTT
CACATTATAGCAGAAAATTCACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCA
AGAAGGAAGAATCAATTACTACTGGACTCTGCTTGAACCCGGGGATACAATAATATTT
GAGGCAAATGGAAATCTAATAGCGCCAAGATATGCTTTCGCACTGAGTAGAGGCTTTG
GATCAGGAATCATCAACTCAAATGCACCAATGGATAAATGTGATGCGAAGTGCCAAAC
ACCTCAGGGAGCTATAAACAGCAGTCTTCCTTTCCAGAACGTACACCCAGTCACAATA
GGAGAGTGTCCAAAGTATGTCAGGAGTGCAAAATTAAGGATGGTTACAGGACTAAGGA
ACATCCCATCCATTCAATCCAGAGGTTTGTTTGGAGCCATTGCCGGTTTCATTGAAGG
GGGGTGGACTGGAATCGTAGATGGTTGGTATGGTTATCATCATCAGAATGAGCAAGG
ATCTGGCTATGCTGCAGATCAAAAAAGCACACAAAATGCCATTAATGGGATTACAAACA
AGGTCAATTCTGTAATTGAGAAAATGAACACTCAATTCACAGCAGTGGGCAAAGAGTT
CAACAAATTGGAAAGAAGGATGGAAAACTTGAATAAAAAAGTTGATGATGGGTTTATAG
ACATTTGGACATATAATGCAGAACTGTTGGTTCTACTGGAAAATGAAAGGACTTTGGAT
TTCCATGACTCCAATGTGAAGAATCTGTATGAGAAAGTAAAAAGCCAGTTAAAGAATAA
TGCTAAAGAAATAGGAAATGGGTGTTTTGAGTTCTATCACAAGTGTAACGATGAATGCA
TGGAGAGTGTAAAGAATGGAACTTATGACTATCCAAAATATTCCGAAGAATCAAAGTTA
AACAGGGAGAAAATTGATGGAGTGAAATTGGAATCAATCGGAGTCTATCAGATTCTGG
CGATCTACTCAACAGTCGCCAGTTCTCIGGTTCTTTTGGTCTCCCTGGGGGCAATCAG
CTTCTGGATGTGTTCCAATGGGTCTTTACAGTGTAGAATATGCATCTAAAGGCCTATTT
TCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCT
GTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGG
TCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAG
ACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAA
GTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGA
ATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTT
TTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGC
GCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATTCTAGAGTCT
CAAGCTTCGGCGCGCC
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TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCT
GTCACTTTATTGAGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGC
GATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGAC
CCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAA
GTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTC
GCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAAT
AGGTTTTGATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCT
CATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCTTCAACGTTGTC
AGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGATCTCT
TTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGT
GGTCTTGGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTA
CGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTGTTG
CCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAATCTAGTATTTTCTTTG
AAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCT
GCCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTITCTCT
TCTTGTGTTGGTTCCTTCTCAGATCTTCGCTGACACAATATGTATAGGCTACCATGCTAA
CAACTCGACCGACACTGTTGACACAGTACTTGAAAAGAATGTGACAGTGACACACTCTG
TCAACCTGCTTGAGAACAGTCACAATGGAAAACTATGTCTATTAAAAGGAATAGCCCCAC
TACAATTGGGTAATTGCAGCGTTGCCGGGTGGATCTTAGGAAACCCAGAATGCGAATTA
CTGATTTCCAAGGAGTCATGGTCCTACATTGTAGAAAAACCAAATCCTGAGAATGGAACA
TGTTACCCAGGGCATTTCGCTGACTATGAGGAACTGAGGGAGCAATTGAGTTCAGTATC
TTCATTTGAGAGGTTCGAAATATTCCCCAAAGAAAGCTCATGGCCCAACCACACCGTAAC
CGGAGTGTCAGCATCATGCTCCCATAATGGGGAAAGCAGTTTTTACAGAAATTTGCTATG
GCTGACGGGGAAGAATGGTTTGTACCCAAACCTGAGCAAGTCCTATGCAAACAACAAAG
AAAAAGAAGTCCTTGTACTATGGGGTGTTCATCACCCGCCAAACATAGGTGACCAAAAG
GCCCTCTATCATACAGAAAATGCTTATGTCTCTGTAGTGTCTTCACATTATAGCAGAAAAT
TCACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCAAGAAGGAAGAATCAATTACT
ACTGGACTCTGCTTGAACCCGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAG
CGCCAAGATATGCTTTCGCACTGAGTAGAGGCTTTGGATCAGGAATCATCAACTCAAAT
GCACCAATGGATAAATGTGATGCGAAGTGCCAAACACCTCAGGGAGCTATAAACAGCAG
TCTTCCTTTCCAGAACGTACACCCAGTCACAATAGGAGAGTGTCCAAAGTATGTCAGGA
GTGCAAAATTAAGGATGGTTACAGGACTAAGGAACATCCCATCCATTCAATCCAGAGGTT
TGTTTGGAGCCATTGCCGGTTTCATTGAAGGGGGGTGGACTGGAATGGTAGATGGTTG
GTATGGTTATCATCATCAGAATGAGCAAGGATCTGGCTATGCTGCAGATCAAAAAAGCAC
ACAAAATGCCATTAATGGGATTACAAACAAGGTCAATTCTGTAATTGAGAAAATGAACAC
TCAATTCACAGCAGTGGGCAAAGAGTTCAACAAATTGGAAAGAAGGATGGAAAACTTGA
ATAAAAAAGTTGATGATGGGTTTATAGACATTTGGACATATAATGCAGAACTGTTGGTTCT
ACTGGAAAATGAAAGGACTTTGGATTTCCATGACTCCAATGTGAAGAATCTGTATGAGAA
AGTAAAAAGCCAGTTAAAGAATAATGCTAAAGAAATAGGAAATGGGTGTTTTGAGTTCTA
TCACAAGTGTAACGATGAATGCATGGAGAGTGTAAAGAATGGAACTTATGACTATCCAAA
ATATTCCGAAGAATCAAAGTTAAACAGGGAGAAAATTGATGGAGTGAAATTGGAATCAAT
GGGAGTCTATCAGATTCTGGCGATCTACTCAACAGTCGCCAGTTCTCTGGTTCTTTTIGGT
CTCCCTGGGGGCAATCAGCTTCTGGATGTGTTCCAATGGGTCTTTACAGTGTAGAATAT
GCATCTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGT
TTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGA
GCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAA
AAAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAA
ACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCAT
ATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTA
TGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAA
AATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATTC
TAGAGTCTCAAGCTTCGGCGCGCC
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TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTAT
CTGTCACTTTATTGAGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATT
GCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATG
GACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAA
AGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTA
TCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAA
ATCTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTAA
ACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCTT
CAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTITCTTTCACTGAAGCGAAAT
CAAAGATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTAT
TCTTGTCGGTGTGGTCTTGGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCAT
ACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTACTTCTGCTTG
ACGAGGTATTGTTGCCTGTACTTCTTTCTTICTTCTTCTTGCTGATTGGTTCTATAAGAAA
TCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTT
AAGCTTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGAAGACTATCATTGCTTTGAG
CTACATTCTATGTCTGGTTTTCACTCAAAAACTTCCCGGAAATGACAACAGCACGGCAA
CGCTGTGCCTTGGGCACCATGCAGTACCAAACGGAACGATAGTGAAAACAATCACGAA
TGACCAAATTGAAGTTACTAATGCTACTGAGCTGGTTCAGAGTTCCTCAACAGGTGAAA
TATGCGACAGTCCTCATCAGATCCTTGATGGAGAAAACTGCACACTAATAGATGCTCTA
TTGGGAGACCCTCAGTGTGATGGCTTCCAAAATAAGAAATGGGACCTTTTTGTTGAAC
GCAGCAAAGCCTACAGCAACTGTTACCCTTATGATGTGCCGGATTATGCCTCCCTITAG
GTCACTAGTTGCCTCATCCGGCACACTGGAGTTTAACAATGAAAGTTTCAATTGGACTG
GAGTCACTCAAAACGGAACAAGCTCTGCTTGCATAAGGAGATCTAATAACAGTTTCTTT
AGTAGATTGAATTGGTTGACCCACTTAAAATTCAAATACCCAGCATTGAACGTGACTAT
GCCAAACAATGAAAAATTTGACAAATTGTACATTTGGGGGGTTCACCACCCGGGTACG
GACAATGACCAAATCTTCCTGTATGCTCAAGCATCAGGAAGAATCACAGTCTCTACCAA
AAGAAGCCAACAAACTGTAATCCCGAATATCGGATCTAGACCCAGAGTAAGGAATATC
CCCAGCAGAATAAGCATCTATTGGACAATAGTAAAACCGGGAGACATACTTTTGATTAA
CAGCACAGGGAATCTAATTGCTCCTAGGGGTTACTTCAAAATACGAAGTGGGAAAAGC
TCAATAATGAGATCAGATGCACCCATTGGCAAATGCAATTCTGAATGCATCACTCCAAA
CGGAAGCATTCCCAATGACAAACCATTCCAAAATGTAAACAGGATCACATACGGGGCC
TGTCCCAGATATGTTAAGCAAAACACTCTGAAATTGGCAACAGGGATGCGAAATGTAC
CAGAGAAACAAACTAGAGGCATATTTGGCGCAATCGCGGGTTTCATAGAAAATGGTTG
GGAGGGAATGGTGGATGGTTGGTATGGTTTCAGGCATCAAAATTCTCGAGGGAATAGGA
CAAGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCGATCAAATCAATGGGAAGCTGA
ATAGGTTGATCGGGAAAACCAACGAGAAATTCCATCAGATTGAAAAAGAGTTCTCAGAA
GTCGAAGGGAGAATCCAGGACCTTGAGAAATATGTTGAGGACACCAAAATAGATCTCT
GGTCATACAACGCGGAGCTTCTTGTTGCCCTGGAGAACCAACATACAATTGATCTAAC
TGACTCAGAAATGAACAAACTGTTTGAAAAAACAAAGAAGCAACTGAGGGAAAATGCTG
AGGATATGGGCAATGGTTGTTTCAAAATATACCACAAATGTGACAATGCCTGCATAGGA
TCAATCAGAAATGGAACTTATGACCACGATGTATACAGAGATGAAGCATTAAACAACCG
GTTCCAGATCAAGGGCGTTGAGCTGAAGTCAGGATACAAAGATTGGATACTATGGATT
TCCTTTGCCATATCATGTTTTTITGCTTTGTGTTGCTTTGTTGGGGTTCATCATGTGGGC
CTGCCAAAAAGGCAACATTAGGTGCAACATTTGCATTTGAAGGCCTATTTTCTTTAGTT
TGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAG
AGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCT
TCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAA
TTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAA
GATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTA
AGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTA
GAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAG
GATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATTCTAGAGTCTCAAGCTTCGG
CGCGCC
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TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATC
TGTCACTTTATTGAGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTG
CGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGA
CCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGC
AAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCT
TCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTT
AATAGGTTTTGATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCT
CTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCTTCAACG
TTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAG
ATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTG
TCGGTGTGGTCTTGGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATT
ACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTACTTCTGCTTGACGAG
GTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAATCTAGT
ATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTT
CTGTATATTCTGCCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGATTTITCGGCTT
ATTGTTTTCTCTTCTTGTGTIGGTTCCTTCTCAGATCTTCGCTCAAAAACTTCCCGGAAA
TGACAACAGCACGGCAACGCTGTGCCTTGGGCACCATGCAGTACCAAACGGAACGATA
GTGAAAACAATCACGAATGACCAAATTGAAGTTACTAATGCTACTGAGCTGGTTCAGAG
TTCCTCAACAGGTGAAATATGCGACAGTCCTCATCAGATCCTTGATGGAGAAAACTGCA
CACTAATAGATGCTCTATTGGGAGACCCTCAGTGTGATGGCTTCCAAAATAAGAAATGG
GACCTTTTTGTTGAACGCAGCAAAGCCTACAGCAACTGTTACCCTTATGATGTGCCGGA
TTATGCCTCCCTTAGGTCACTAGTTGCCTCATCCGGCACACTGGAGTTTAACAATGAAA
GTTTCAATTGGACTGGAGTCACTCAAAACGGAACAAGCTCTGCTTGCATAAGGAGATCT
AATAACAGTTTCTTTAGTAGATTGAATTGGTTGACCCACTTAAAATTCAAATACCCAGCA
TTGAACGTGACTATGCCAAACAATGAAAAATTTGACAAATTGTACATTTGGGGGGTTCA
CCACCCGGGTACGGACAATGACCAAATCTTCCTGTATGCTCAAGCATCAGGAAGAATC
ACAGTCTCTACCAAAAGAAGCCAACAAACTGTAATCCCGAATATCGGATCTAGACCCAG
AGTAAGGAATATCCCCAGCAGAATAAGCATCTATTGGACAATAGTAAAACCGGGAGACA
TACTTTTGATTAACAGCACAGGGAATCTAATTGCTCCTAGGGGTTACTTCAAAATACGAA
GTGGGAAAAGCTCAATAATGAGATCAGATGCACCCATTGGCAAATGCAATTCTGAATGC
ATCACTCCAAACGGAAGCATTCCCAATGACAAACCATTCCAAAATGTAAACAGGATCAC
ATACGGGGCCTGTCCCAGATATGTTAAGCAAAACACTCTGAAATTGGCAACAGGGATG
CGAAATGTACCAGAGAAACAAACTAGAGGCATATTTGGCGCAATCGCGGGTTTCATAG
AAAATGGTTGGGAGGGAATGGTGCGATGGTTGGTATGGTTTCAGGCATCAAAATTCTGA
GGGAATAGGACAAGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCGATCAAATCAAT
GGGAAGCTGAATAGGTTGATCGGGAAAACCAACGAGAAATTCCATCAGATTGAAAAAG
AGTTCTCAGAAGTCGAAGGGAGAATCCAGGACCTTGAGAAATATGTTGAGGACACCAA
AATAGATCTCTGGTCATACAACGCGGAGCTTCTTGTTGCCCTGGAGAACCAACATACAA
TTGATCTAACTGACTCAGAAATGAACAAACTGTTTGAAAAAACAAAGAAGCAACTGAGG
GAAAATGCTGAGGATATGGGCAATGGTTGTTTCAAAATATACCACAAATGTGACAATGC
CTGCATAGGATCAATCAGAAATGGAACTTATGACCACGATGTATACAGAGATGAAGCAT
TAAACAACCGGTTCCAGATCAAGGGCGTTGAGCTGAAGTCAGGATACAAAGATTGGAT
ACTATGGATTTCCTTTGCCATATCATGTTTTTTGCTTITGTGTTGCTTTGTTGGGGTTCAT
CATGTGGGCCTGCCAAAAAGGCAACATTAGGTGCAACATTTGCATTTGAAGGCCTATTT
TCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCT
GTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGG
TCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAG
ACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAA
GTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGA
ATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTT
TTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCG
CAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATTCTAGAGTCTCA
AGCTTCGGCGCGCC

100/119



WO 2010/003225 PCT/CA2009/000926

Figure 80

TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTAT
CTGTCACTTTATTGAGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCAT
TGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGAT
GGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCA
AAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACT
ATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAA
AATCTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAACCCGAACCAAACCTTCTTCT
AAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGAT
CTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCG
AAATCAAAGATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGT
CCTATTCTTGTCGGTGTGGTCTTGGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAG
CCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTACTTC
TGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTA
TAAGAAATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAA
AGATTGTTAAGCTTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGAAGGCAATAATT
GTACTACTCATGGTAGTAACATCCAATGCAGATCGAATCTGCACTGGAATAACATCTT
CAAACTCACCTCATGTGGTCAAAACAGCCACTCAAGGGGAGGTCAATGTGACTGGTG
TGATACCACTAACAACAACACCAACAAAATCTTATTTTGCAAATCTCAAAGGAACAAGG
ACCAGAGGGAAACTATGCCCAGACTGTCTCAACTGCACAGATCTGGATGTGGCTTTG
GGCAGACCAATGTGTGTGGGGACCACACCTTCGGCGAAGGCTTCAATACTCCACGAA
GTCAAACCTGTTACATCCGGGTGCTTTCCTATAATGCACGACAGAACAAAAATCAGGC
AACTACCCAATCTTCTCAGAGGATATGAAAATATCAGGCTATCAACCCAAAACGTCATC
GATGCGGAAAAGGCACCAGGAGGACCCTACAGACTTGGAACCTCAGGATCTTGCCCT
AACGCTACCAGTAAGAGCGGATTTTTCGCAACAATGGCTTGGGCTGTCCCAAAGGAC
AACAACAAAAATGCAACGAACCCACTAACAGTAGAAGTACCATACATTTGTACAGAAG
GGGAAGACCAAATCACTGTTTGGGGGTTCCATTCAGATAACAAAACCCAAATGAAGAA
CCTCTATGGAGACTCAAATCCTCAAAAGTTCACCTCATCTGCTAATGGAGTAACCACA
CACTATGTTTCTCAGATTGGCAGCTTCCCAGATCAAACAGAAGACGGAGGACTACCAC
AAAGCGGCAGGATTGTTGTTGATTACATGATGCAAAAACCTGGGAAAACAGGAACAAT
TGTCTACCAAAGAGGTGTTTTGTTGCCTCAAAAGGTGTGGTGCGCGCAGTGGCAGGAG
CAAAGTAATAAAAGGGTCCTTGCCTTTAATTGGTGAAGCAGATTGCCTTCATGAAAAAT
ACGGTGGATTAAACAAAAGCAAGCCTTACTACACAGGAGAACATGCAAAAGCCATAGG
AAATTGCCCAATATGGGTGAAAACACCTTTGAAGCTCGCCAATGGAACCAAATATAGA
CCTCCTGCAAAACTATTAAAGGAAAGGGGTTTCTTCGGAGCTATTGCTGGTTTCCTAG
AAGGAGGATGGGAAGGAATGATTGCAGGCTGGCACGGATACACATCTCACGGAGCA
CATGGAGTGGCAGTGGCGGCGGACCTTAAGAGTACGCAAGAAGCTATAAACAAGATA
ACAAAAAATCTCAATTCTTTGAGTGAGCTAGAAGTAAAGAATCTTCAAAGACTAAGTGG
TGCCATGGATGAACTCCACAACGAAATACTCGAGCTGGATGAGAAAGTGGATGATCTC
AGAGCTGACACTATAAGCTCGCAAATAGAACTTGCAGTCTTGCTTTCCAACGAAGGAA
TAATAAACAGTGAAGATGAGCATCTATTGGCACTTGAGAGAAAACTAAAGAAAATGCT
GGGTCCCTCTGCTGTAGAGATAGGAAATGGATGCTTCGAAACCAAACACAAGTGCAA
CCAGACCTGCTTAGACAGGATAGCTGCTGGCACCTTTAATGCAGGAGAATTTITCTCTC
CCCACTTTTGATTCACTGAACATTACTGCTGCATCTTTAAATGATGATGGATTGGATAA
CCATACTATACTGCTCTATTACTCAACTGCTGCTTCTAGTTTGGCTGTAACATTGATGC
TAGCTATTITTATTGTTTATATGGTCTCCAGAGACAACGTTTCATGCTCCATCTGTCTAT
AAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGT
GAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCT
CCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAA
AAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAA
ACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATC
ATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTA
TTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGA
AAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTA
CTAGATTCTAGAGTCTCAAGCTTCGGCGCGCC
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TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTC
ACTTTATTGAGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAG
GAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCAC
GAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTG
ATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTA
TATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAAC
GTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTC
TCTTGTCTTTCTTGCGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAAC
GTTTTCTTTCACTGAAGCGAAATCAAAGATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAA
TAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGGGAAAAGAAAGCTTGCTGGAGGCTG
CTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTA
CTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTICTTCTTCTTCTTGCTGATTGGTTCTAT
AAGAAATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTG
TTAAGCTTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGATTTTCG
GCTTATTGTTTTCTCTTCTTGTGTTGGTTCCTTCTCAGATCTTCGCTGATCGAATCTGCACTGG
AATAACATCTTCAAACTCACCTCATGTGGTCAAAACAGCCACTCAAGGGGAGGTCAATGTGAC
TGGTGTGATACCACTAACAACAACACCAACAAAATCTTATTTTGCAAATCTCAAAGGAACAAGG
ACCAGAGGGAAACTATGCCCAGACTGTCTCAACTGCACAGATCTGGATGTGGCTTTGGGCAG
ACCAATGTGTGTGGGGACCACACCTTCGGCGAAGGCTTCAATACTCCACGAAGTCAAACCTG
TTACATCCGGGTGCTTTCCTATAATGCACGACAGAACAAAAATCAGGCAACTACCCAATCTTC
TCAGAGGATATGAAAATATCAGGCTATCAACCCAAAACGTCATCGATGCGGAAAAGGCACCA
GGAGGACCCTACAGACTTGGAACCTCAGGATCTTGCCCTAACGCTACCAGTAAGAGCGGATT
TTTCGCAACAATGGCTTGGGCTGTCCCAAAGGACAACAACAAAAATGCAACGAACCCACTAAC
AGTAGAAGTACCATACATTTGTACAGAAGGGGAAGACCAAATCACTGTTTGGGGGTTCCATTC
AGATAACAAAACCCAAATGAAGAACCTCTATGGAGACTCAAATCCTCAAAAGTTCACCTCATCT
GCTAATGGAGTAACCACACACTATGTTTCTCAGATTGGCAGCTTCCCAGATCAAACAGAAGAC
GGAGGACTACCACAAAGCGGCAGGATTGTIGTTGATTACATGATGCAAAAACCTGGGAAAAC
AGGAACAATTGTCTACCAAAGAGGTGTTTTGTTGCCTCAAAAGGTGTGGTGCGCGAGTGGCA
GGAGCAAAGTAATAAAAGGGTCCTTGCCTTTAATTGGTGAAGCAGATTGCCTTCATGAAAAAT
ACGGTGGATTAAACAAAAGCAAGCCTTACTACACAGGAGAACATGCAAAAGCCATAGGAAATT
GCCCAATATGGGTGAAAACACCTTTGAAGCTCGCCAATGGAACCAAATATAGACCTCCTGCAA
AACTATTAAAGGAAAGGGGTTTCTTCGGAGCTATTGCTGGTTTCCTAGAAGGAGGATGGGAA
GGAATGATTGCAGGCTGGCACGGATACACATCTCACGGCAGCACATGGAGTGGCAGTGGCGG
CGGACCTTAAGAGTACGCAAGAAGCTATAAACAAGATAACAAAAAATCTCAATTCTTTGAGTGA
GCTAGAAGTAAAGAATCTTCAAAGACTAAGTGGTGCCATGGATGAACTCCACAACGAAATACT
CGAGCTGGATGAGAAAGTGGATGATCTCAGAGCTGACACTATAAGCTCGCAAATAGAACTTG
CAGTCTTGCTTTCCAACGAAGGAATAATAAACAGTGAAGATGAGCATCTATTGGCACTTGAGA
GAAAACTAAAGAAAATGCTGGGTCCCTCTGCTGTAGAGATAGGAAATGGATGCTTCGAAACCA
AACACAAGTGCAACCAGACCTGCTTAGACAGGATAGCTGCTGGCACCTTTAATGCAGGAGAA
TITTCTCTCCCCACTTTTGATTCACTGAACATTACTGCTGCATCTTTAAATGATGATGGATTGG
ATAACCATACTATACTGCTCTATTACTCAACTGCTGCTTCTAGTTTGGCTGTAACATTGATGCT
AGCTATTTTTATTGTTTATATGGTCTCCAGAGACAACGTTTCATGCTCCATCTGTCTATAAAGG
CCTATTTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTT
CTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTC
GTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGACCGGG
AATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGA
TTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATG
TAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCA
ATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGC
GCGGTGTCATCTATGTTACTAGATTCTAGAGTCTCAAGCTTCGGCGCGCC
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ATGTTTGGGCGCGGACCAACAAGGAAGAGTGATAACACCAAATATTACGATATTCT
TGGTGTTTCAAAAAGTGCTAGTGAAGATGAAATCAAGAAAGCCTATAGAAAGGCAG
CGATGAAGAACCATCCAGATAAGGGTGGGGATCCTGAGAAGTTCAAGGAGTTGGG
CCAAGCATATGAAGTGTTGAGCGATCCTGAAAAGAAAGAACTGTATGATCAATATG
GTGAAGATGCCCTTAAAGAAGGAATGGGGGGAGGCGCAGGAAGCTCATTTCATAA
TCCGTTTGATATTTTCGAATCATTTTTTGGTGCAGGCTTTGGTGGTGGTGGTCCTT
CACGCGCAAGAAGACAGAAGCAAGGAGAAGATGTGGTGCATTCTATAAAGGTTTC
CTTGGAGGATGTGTATAACGGCACTACAAAGAAGCTATCACTTTCTAGGAATGCAC
TGTGCTCAAAATGTAAAGGGAAAGGTTCAAAAAGTGGAACTGCTGGAAGGTGTTTT
GGATGCCAGGGCACAGGTATGAAGATTACCAGAAGGCAAATTGGACTGGGCATGA
TTCAACAAATGCAACACGTCTGTCCTGACTGCAAAGGAACAGGCGAGGTCATTAG
TGAGAGAGATAGATGCCCTCAATGCAAGGGAAACAAGATTACTCAAGAAAAGAAG
GTGCTGGAGGTGCATGTGGAAAAGGGGATGCAGCAGGGTCACAAGATTGTATTCG
AAGGACAAGCTGATGAAGCTCCTGATACAATCACAGGAGACATAGTTTTTGTCTTG
CAAGTAAAGGGACATCCGAAGTTTCGGAGGGAGCGTGATGACCTCCACATTGAAC
ACAATTTGAGCTTAACTGAGGCTCTCTGTGGCTTCCAGTTTAATGTCACACATCTT
GATGGAAGGCAACTATTGGTCAAATCGAACCCCGGCGAAGTCATCAAGCCAGGTC
AACATAAAGCTATAAATGATGAGGGAATGCCACAACATGGTAGGCCGTTCATGAAG
GGACGCCTATACATCAAGTTTAGTGTTGATTTCCCGGATTCGGGTTTTCTTTCCCC
AAGCCAAAGCCTGGAATTAGAAAAGATATTACCTCAAAAGACAAGCAAGAACTTGT
CCCAAAAGGAGGTAGATGATTGTGAGGAGACCACCCTGCATGATGTCAATATTGC
AGAGGAGATGAGTCGAAAGAAGCAACAATACCGTGAGGCATATGATGACGATGAT
GATGAAGATGATGAGCACTCGCAGCCTCGGGTGCAATGCGCTCAACAGTAG
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AAGCTTGCATGCCTGCAGGTCGACTCTAGAGGATCCCCGGGCTGGTCTGTACATTCATCTTGCCGCCTTTGCA
TTCACTTGGCCACAAAGAGTAGAGAGAAGGAAGAGAAGAGCCCAGACTTCAAGAAGCGACCTTGCAAGTGCAC
TCGAGGGTCAGAAACTGTATATCATATCTATGTGAGAGAAAGGGGAACATTTGAGATGGAGTCCATTTACTTGA
GGTATACTTATTATTTTGATCAATAAATTTGTATACTTCTTATTTAGATCAATAAATTTGTCATTAAGCTATAATCCA
AAATAAATTACGATCAAATATGCAAATGTTAGCCAGTACTTGTGTTAAACTTGATGGCATCTCTTGGTTTCTTTGG
CAATCACATGCCTAAGAAATAAATAGTATCATATGATTGTGTTTGGTCAGACTTCAGAGTCAGATGACTCTGTTT
GGATAAACAGCTTAATTAAGCGCTTATAGAATATCATATGATTGTGTTTGGTCAGACTTCAGAGCATCTCTTGGT
TTCTCTGGCAATCATATGCCTAAGAAATAAATAGTATCATATGATTGTGTTTGGTCAGACTTCAGAGTCAGATGA
CCCTGTTTGGGTAAACAGCTTAATTAAGTGCTTATAGAATAAGCGCTTATCATATAAGTGCTTTTGTACAGTTATT
TCTATGAAAGTAGAAGAAATAGTCATATTGTTTTAATATAAGCTATCCTGGAGAGCTTGTGGAAATAACCAGAAA
AGAACTTATGGACACGTCATGAGCTGTTTACATAAGATCTCCCTAACAGTCTCAAAAGTGTTTATGCCAGTAGAT
AAATTCAAATAAGTCAATCTAAACAGACCCTAAATCCATTATGGTACCTATCATTTTAGCTTATTCCATCTTTATTA
AGAATGTCATGAGATAACATAATGATAACACATTATTTTGACACAAATGGGCAGATCTAGCAATTTAACTCTGGA
GTCCTTCAAGACTGCTGTTCTTACGAAGTTCACGTCCCTGAATCATGTTCCTGTATGGAAGCCTGAAAGACCTC
AAATTCTAAAAGGTGGCGATAAATTGAAGGTTTACAAAATATACCCTGCGGGCTTGACACAGAGGCAAGCTCTT
TATACCTTCCAGTTCAACGGGGATGTTGATTTCAGAAGTCACTTGGAGAGCAATCCTTGTGCCAAGTTTGAAGT
AATTTTTGTGTAGCATATGTTGAGCTACCTACAATTTACATGATCACCTAGCATTAGCTCTTTCACTTAACTGAGA
GAATGAAGTTTTAGGAATGAGTATGACCATGGAGTCGGCATGGCTTTGTAATGCCTACCCTACTTTGGCCAACT
CATCGGGGATTTACATTCAGAAAATATACATGACTTCAACCATACTTAAACCCCTTTTTGTAAGATAACTGAATGT
TCATATTTAATGTTGGGTTGTAGTGTTTTTACTTGATTATATCCAGACAGTTACAAGTTGGACAACAAGATTGTG
GGTCTGTACTGTTATTTATTTATITTTTTTTTAGCAGAAACACCTTATCTTTTGTTTCGTTTGAATGTAGAATGAAA
ATAAAAGAAAGAAAATATAACATCATCGGCCGCGCTTGTCTAATTTCGGGCAGTTAGGATCCTCTCCGGTCACC
GGAAAGTTTCAGTAGAAGAAACAAAACACCGTGACTAAAATGATACTATTATTTTATTTATTGTGTTITTCTTTITT
CTACCGGAACTTTTTAGAACGGATCCCAACTCGTTCCGGGGCCGCTACAACTGAAACAAAAGAAGATATTTTCT
CTCTCTTCAGAAATGTAAGTTTTCCTTTACAGATACCCATTCACCATTTGATTCAGATGTGGTGACTAGAGATAA
AGCATACTAATTTGACTCTTGGAAACCCATAAAGTTTATGTTATCCGTGTTCTGGACCAATCCACTTGGGGGCAT
. AACCTGTGTCTATGTGTGGTTTGGTTTCCATTCTGATTTATGCGGCGACTTGTAATTTAAAATCTAGGAGGGGCA
GACATTGAACAATCCCAATATTTTAATAACTTATGCAAGATTTTTTTTATTAATGAGATGATGTGTTTGTGACTGA
GATTGAGTCATACATTTCACTAAGAAATGGTTCCAAGTACCAAACTATCATGACCCAGTTGCAAACATGACGTTC
GGGAGTGGTCACTTTGATAGTTCAATTTCATCTTGGCTTCTTATTCCTTTTATAATTCTAATTCTTCTTGTGTAAAC
TATTTCATGTATTATTTTTCTTTAAAATTTACATGTCATTTATTTTGCCTCACTAACTCAATTTITGCATATAACAATG
ATAAGTGATATTTTGACTCACAAAATTTACATCAAATTTCGACATCGTTTATTATGTTCATTGGATGATTAACAAAT
ATAACAAACTTTGCAACTAATTAACCACCAACTGAATATAATTAACTATAACTGTGAAAGTAGTTAACTCATTTTT
ATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAAA
AATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCAATCACAACAATC
CTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCACACATTCTTCCACAC
ATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTT
TGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGTTTGGGCG
CGGACCAACAAGGAAGAGTGATAACACCAAATATTACGATATTCTTGGTGTTTCAAAAAGTGCTAGTGAAGATG
AAATCAAGAAAGCCTATAGAAAGGCAGCGATGAAGAACCATCCAGATAAGGGTGGGGATCCTGAGAAGTTCAA
GGAGTTGGGCCAAGCATATGAAGTGCTTGAGCGATCCTGAAAAGAAAGAACTGTATGATCAATATGGTGAAGAT
GCCCTTAAAGAAGGAATGGGGGGAGGCGCAGGAAGCTCATTTCATAATCCGTTTGATATTITCGAATCATTITIT
TGGTGCAGGCTTITGGTGGTGGTGGTCCTTCACGCGCAAGAAGACAGAAGCAAGGAGAAGATGTGGTGCATTC
TATAAAGGTTTCCTTGGAGGATGTGTATAACGGCACTACAAAGAAGCTATCACTTTCTAGGAATGCACTGTGCT
CAAAATGTAAAGGGAAAGGTTCAAAAAGTGGAACTGCTGGAAGGTGTITTTGGATGCCAGGGCACAGGTATGAA
GATTACCAGAAGGCAAATTGGACTGGGCATGATTCAACAAATGCAACACGTCTGTCCTGACTGCAAAGGAACA
GGCGAGGTCATTAGTGAGAGAGATAGATGCCCTCAATGCAAGGGAAACAAGATTACTCAAGAAAAGAAGGTGC
TGGAGGTGCATGTGGAAAAGGGGATGCAGCAGGGTCACAAGATTGTATTCGAAGGACAAGCTGATGAAGCTC
CTGATACAATCACAGGAGACATAGTTTTTGTCTTGCAAGTAAAGGGACATCCGAAGTTTCGGAGGGAGCGTGAT
GACCTCCACATTGAACACAATTTGAGCTTAACTGAGGCTCTCTGTGGCTTCCAGTTTAATGTCACACATCTTGAT
GGAAGGCAACTATTGGTCAAATCGAACCCCGGCGAAGTCATCAAGCCAGGTCAACATAAAGCTATAAATGATG
AGGGAATGCCACAACATGGTAGGCCGTTCATGAAGGGACGCCTATACATCAAGTTTAGTGTTGATTTCCCGGA
TTCGGGTTTTCTTTCCCCAAGCCAAAGCCTGGAATTAGAAAAGATATTACCTCAAAAGACAAGCAAGAACTTGT
CCCAAAAGGAGGTAGATGATTGTGAGGAGACCACCCTGCATGATGTCAATATTGCAGAGGAGATGAGTCGAAA
GAAGCAACAATACCGTGAGGCATATGATGACGATGATGATGAAGATGATGAGCACTCGCAGCCTCGGGTGCAA
TGCGCTCAACAGTAGGAGCTCAGCTCGAATTTCCCCGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATT
GAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATG
TAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAA
AACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATCGAATTC
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AAGCTTGCATGCCTGCAGGTCGACTCTAGAGGATCCCCGGGCTGGTCTGTACATTCATCTTGCCGCCTTTGCATTCAC
TTGGCCACAAAGAGTAGAGAGAAGGAAGAGAAGAGCCCAGACTTCAAGAAGCGACCTTGCAAGTGCACTCGAGGGT
CAGAAACTGTATATCATATCTATGTGAGAGAAAGGGGAACATTTGAGATGGAGTCCATTTACTTGAGGTATACTTATTA
TTTTGATCAATAAATTTGTATACTTCTTATTTAGATCAATAAATTTGTCATTAAGCTATAATCCAAAATAAATTACGATCAA
ATATGCAAATGTTAGCCAGTACTTGTGTTAAACTTGATGGCATCTCTTGGTTTCTTTGGCAATCACATGCCTAAGAAAT
AAATAGTATCATATGATTGTGTTTGGTCAGACTTCAGAGTCAGATGACTCTGTTTGGATAAACAGCTTAATTAAGCGCT
TATAGAATATCATATGATTGTGTTTGGTCAGACTTCAGAGCATCTCTTGGTTTCTCTGGCAATCATATGCCTAAGAAATA
AATAGTATCATATGATTGTGTTTGGTCAGACTTCAGAGTCAGATGACCCTGTTTGGGTAAACAGCTTAATTAAGTGCTT
ATAGAATAAGCGCTTATCATATAAGTGCTTTTGTACAGTTATTTCTATGAAAGTAGAAGAAATAGTCATATTGTTTTAATA
TAAGCTATCCTGGAGAGCTTGTGGAAATAACCAGAAAAGAACTTATGGACACGTCATGAGCTGTTTACATAAGATCTC
CCTAACAGTCTCAAAAGTGTTTATGCCAGTAGATAAATTCAAATAAGTCAATCTAAACAGACCCTAAATCCATTATGGTA
CCTATCATTTTAGCTTATTCCATCTTTATTAAGAATGTCATGAGATAACATAATGATAACACATTATTTTGACACAAATGG
GCAGATCTAGCAATTTAACTCTGGAGTCCTTCAAGACTGCTGTTCTTACGAAGTTCACGTCCCTGAATCATGTTCCTGT
ATGGAAGCCTGAAAGACCTCAAATTCTAAAAGGTGGCGATAAATTGAAGGTTTACAAAATATACCCTGCGGGCTTGAC
ACAGAGGCAAGCTCTTTATACCTTCCAGTTCAACGGGGATGTTGATTTCAGAAGTCACTTGGAGAGCAATCCTTGTGC
CAAGTTTGAAGTAATTTTTGTGTAGCATATGTTGAGCTACCTACAATTTACATGATCACCTAGCATTAGCTCTTTCACTT
AACTGAGAGAATGAAGTTTTAGGAATGAGTATGACCATGGAGTCGGCATGGCTTTGTAATGCCTACCCTACTTTGGCC
AACTCATCGGGGATTTACATTCAGAAAATATACATGACTTCAACCATACTTAAACCCCTTTTTGTAAGATAACTGAATGT
TCATATTTAATGTTGGGTTGTAGTGTTTTTACTTGATTATATCCAGACAGTTACAAGTTGGACAACAAGATTGTGGGTCT
GTACTGTTATTTATTTATTTTTTTTTTAGCAGAAACACCTTATCTTTTGTTTCGTTTGAATGTAGAATGAAAATAAAAGAA
AGAAAATATAACATCATCGGCCGCGCTTGTCTAATTTCGGGCAGTTAGGATCCTCTCCGGTCACCGGAAAGTTTCAGT
AGAAGAAACAAAACACCGTGACTAAAATGATACTATTATTTTATTTATTGTGTTTTTCTTITTTTCTACCGGAACTTTTTAG
AACGGATCCCAACTCGTTCCGGGGCCGCTACAACTGAAACAAAAGAAGATATTTTCTCTCTCTTCAGAAATGTAAGTTT
TCCTTTACAGATACCCATTCACCATTTGATTCAGATGTGGTGACTAGAGATAAAGCATACTAATTTGACTCTTGGAAAC
CCATAAAGTTTATGTTATCCGTGTTCTGGACCAATCCACTTGGGGGCATAACCTGTGTCTATGTGTGGTTTGGTTTCCA
TTCTGATTTATGCGGCGACTTGTAATTTAAAATCTAGGAGGGGCAGACATTGAACAATCCCAATATTTTAATAACTTATG
CAAGATTTTTTTTATTAATGAGATGATGTGTTTGTGACTGAGATTGAGTCATACATTTCACTAAGAAATGGTTCCAAGTA
CCAAACTATCATGACCCAGTTGCAAACATGACGTTCGGGAGTGGTCACTTTGATAGTTCAATTTCATCTTGGCTTCTTA
TTCCTTTTATAATTCTAATTCTTCTTGTGTAAACTATTTCATGTATTATTTTTCTTTAAAATTTACATGTCATTTATTTTGCC
TCACTAACTCAATTTTGCATATAACAATGATAAGTGATATTTTGACTCACAAAATTTACATCAAATTTCGACATCGTTTAT
TATGTTCATTGGATGATTAACAAATATAACAAACTTTGCAACTAATTAACCACCAACTGAATATAATTAACTATAACTGTG
AAAGTAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAAC
GGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCAA
TCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCACACATTCT
TCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACA
CTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGTCGGGTAAA
GGAGAAGGACCAGCTATCGGTATCGATCTTGGTACCACTTACTCTTGCGTCGGAGTATGGCAACACGACCGTGTTGA
GATCATTGCTAATGATCAAGGAAACAGAACCACGCCATCTTACGTTGCTTTCACCGACTCCGAGAGGTTGATCGGTGA
CGCAGCTAAGAATCAGGTCGCCATGAACCCCGTTAACACCGTTTTCCGACGCTAAGAGGTTGATCGGTCGTCGTTICTC
TGACAGCTCTGTTCAGAGTGACATGAAATTGTGGCCATTCAAGATTCAAGCCGGACCTGCCGATAAGCCAATGATCTA
CGTCGAATACAAGGGTGAAGAGAAAGAGTTCGCAGCTGAGGAGATTTCTTCCATGGTTCTTATTAAGATGCGTGAGAT
TGCTGAGGCTTACCTTGGTGTCACAATCAAGAACGCCGTTGTTACCGTTCCAGCTTACTTCAACGACTCTCAGCGTCA
GGCTACAAAGGATGCTGGTGTCATCGCTGGTTTGAACGTTATGCGAATCATCAACGAGCCTACAGCCGCCGCTATTG
CCTACGGTCTTGACAAAAAGGCTACCAGCGTTGGAGAGAAGAATGTTCTTATCTTCGATCTTGGTGGTGGCACTTTIG
ATGTCTCTCTTCTTACCATTGAAGAGGGTATCTTTGAGGTGAAGGCAACTGCTGGTGACACCCATCTTCGTGGGGAAG
ATTTTGACAACAGAATGGTTAACCACTTTGTCCAAGAGTTCAAGAGGAAGAGTAAGAAGGATATCACCGGTAACCCAA
GAGCTCTTAGGAGGTTGAGAACTTCCTGTGAGAGAGCGAAGAGGACTCTITCTTCCACTGCTCAGACCACCATCGAG
ATTGACTCTCTATACGAGGGTATCGACTTCTACTCCACCATCACCCGTGCTAGATTTGAGGAGCTCAACATGGATCTC
TTCAGGAAGTGTATGGAGCCAGTTGAGAAGTGTCTTCGTGATGCTAAGATGGACAAGAGCACTGTTCATGATGTIGTC
CTTGTTGGTGGTTCTACCCGTATCCCTAAGGTTCAGCAATTGCTCCAGGACTTCTTCAACGGCAAAGAGCTTTGCAAG
TCTATTAACCCTGATGAGGCTGTTGCCTACGGTGCTGCTGTCCAGGGAGCTATTCTCAGCGGTGAAGGAAACGAGAA
GGTTCAAGATCTTCTATTGCTCGATGTCACTCCTCTCTCCCTTGGTTTGGAAACTGCCGGTGGTGTCATGACCACTTTG
ATCCCAAGGAACACAACCATCCCAACCAAGAAGGAACAAGTCTTCTCCACCTACTCAGACAACCAACCCGGTGTGTIG
ATCCAGGTGTACGAAGGAGAGAGAGCCAGAACCAAGGACAACAACCTTCTTGGTAAATITGAGCTCTCCGGAATTICC
TCCAGCTCCTCGTGGTGTCCCCCAGATCACAGTCTGCTTTGACATTGATGCCAATGGTATCCTCAATGTCTCTGCTGA
GGACAAGACCACCGGACAGAAGAACAAGATCACCATCACCAATGACAAGGGTCGTCTCTCCAAGGATGAGATTGAGA
AGATGGTTCAAGAGGCTGAGAAGTACAAGTCCGAAGACGAGGAGCACAAGAAGAAGGTTGAAGCCAAGAACGCTCT
CGAGAACTACGCTTACAACATGAGGAACACCATCCAAGACGAGAAGATTGGTGAGAAGCTCCCGGCTGCAGACAAGA
AGAAGATCGAGGATTCTATTGAGCAGGCGATTCAATGGCTCGAGGGTAACCAGTTGGCTGAGGCTGATGAGTTCGAA
GACAAGATGAAGGAATTGGAGAGCATCTGCAACCCAATCATTGCCAAGAT GTACCAAGGAGCTGGTGGTGAAGCCGG
TGGTCCAGGTGCCTCTGGTATGGACGATGATGCTCCCCCTGCTTCAGGCGGTGCTGGACCTAAGATCGAGGAGGTC
GACTAAGAGCTCAGCTCGAATTTCCCCGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCG
GTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTA
TGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTA
GGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATCGAATTC
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AAGCTTGCATGCCTGCAGGTCGACTCTAGAGGATCCCCGGGCTGGTCTGTACATTCATCTTGCCGCCTTTGCATTCA
CTTGGCCACAAAGAGTAGAGAGAAGGAAGAGAAGAGCCCAGACTTCAAGAAGCGACCTTGCAAGTGCACTCGAGGG
TCAGAAACTGTATATCATATCTATGTGAGAGAAAGGGGAACATTTGAGATGGAGTCCATTTACTTGAGGTATACTTATT
ATTTTGATCAATAAATTTGTATACTTCTTATTTAGATCAATAAATTTGTCATTAAGCTATAATCCAAAATAAATTACGATC
AAATATGCAAATGTTAGCCAGTACTTGTGTTAAACTTGATGGCATCTCTTGGTTTCTTTGGCAATCACATGCCTAAGAA
ATAAATAGTATCATATGATTGTGTTTGGTCAGACTTCAGAGTCAGATGACTCTGTTTGGATAAACAGCTTAATTAAGCG
CTTATAGAATATCATATGATTGTGTTTGGTCAGACTTCAGAGCATCTCTTGGTTTCTCTGGCAATCATATGCCTAAGAA
ATAAATAGTATCATATGATTGTGTTTGGTCAGACTTCAGAGTCAGATGACCCTGTTTGGGTAAACAGCTTAATTAAGTG
CTTATAGAATAAGCGCTTATCATATAAGTGCTTTTGTACAGTTATTTCTATGAAAGTAGAAGAAATAGTCATATTGTTTT
AATATAAGCTATCCTGGAGAGCTTGTGGAAATAACCAGAAAAGAACTTATGGACACGTCATGAGCTGTTTACATAAGA
TCTCCCTAACAGTCTCAAAAGTGTTTATGCCAGTAGATAAATTCAAATAAGTCAATCTAAACAGACCCTAAATCCATTA
TGGTACCTATCATTTTAGCTTATTCCATCTTTATTAAGAATGTCATGAGATAACATAATGATAACACATTATTTTGACAC
AAATGGGCAGATCTAGCAATTTAACTCTGGAGTCCTTCAAGACTGCTGTTCTTACGAAGTTCACGTCCCTGAATCATG
TTCCTGTATGGAAGCCTGAAAGACCTCAAATTCTAAAAGGTGGCGATAAATTGAAGGTTTACAAAATATACCCTGCGG
GCTTGACACAGAGGCAAGCTCTTTATACCTTCCAGTTCAACGGGGATGTTGATTTCAGAAGTCACTTGGAGAGCAAT
CCTTGTGCCAAGTTTGAAGTAATTTTTGTGTAGCATATGTTGAGCTACCTACAATTTACATGATCACCTAGCATTAGCT
CTTTCACTTAACTGAGAGAATGAAGTTTTAGGAATGAGTATGACCATGGAGTCGGCATGGCTTTGTAATGCCTACCCT
ACTTTGGCCAACTCATCGGGGATTTACATTCAGAAAATATACATGACTTCAACCATACTTAAACCCCTTTTTGTAAGAT
AACTGAATGTTCATATTTAATGTTGGGTTGTAGTGTTTTTACTTGATTATATCCAGACAGTTACAAGTTGGACAACAAG
ATTGTGGGTCTGTACTGTTATTTATTTATTTTTITITTAGCAGAAACACCTTATCTTTTGTTTCGTTTGAATGTAGAATGA
AAATAAAAGAAAGAAAATATAACATCATCGGCCGCGCTTGTCTAATTTCGGGCAGTTAGGATCCTCTCCGGTCACCG
GAAAGTTTCAGTAGAAGAAACAAAACACCGTGACTAAAATGATACTATTATTTTATTTATTGTGTTTTTCTTITTTCTAC
CGGAACTTTTTAGAACGGATCCCAACTCGTTCCGGGGCCGCTACAACTGAAACAAAAGAAGATATTTTCTCTCTCTTC
AGAAATGTAAGTTTTCCTTTACAGATACCCATTCACCATTTGATTCAGATGTGGTGACTAGAGATAAAGCATACTAATT
TGACTCTTGGAAACCCATAAAGTTTATGTTATCCGTGTTCTGGACCAATCCACTTGGGGGCATAACCTGTGTCTATGT
GTGGTTTGGTTTCCATTCTGATTTATGCGGCGACTTGTAATTTAAAATCTAGGAGGGGCAGACATTGAACAATCCCAA
TATTTTAATAACTTATGCAAGATTTTTTTTATTAATGAGATGATGTGTTTGTGACTGAGATTGAGTCATACATTTCACTA
AGAAATGGTTCCAAGTACCAAACTATCATGACCCAGTTGCAAACATGACGTTCGGGAGTGGTCACTTTGATAGTTCAA
TTTCATCTTGGCTTCTTATTCCTTTTATAATTCTAATTCTTCTTGTGTAAACTATTTCATGTATTATTTTTCTTTAAAATTT
ACATGTCATTTATTTTGCCTCACTAACTCAATTTTGCATATAACAATGATAAGTGATATTTTGACTCACAAAATTTACAT
CAAATTTCGACATCGTTTATTATGTTCATTGGATGATTAACAAATATAACAAACTTTGCAACTAATTAACCACCAACTGA
ATATAATTAACTATAACTGTGAAAGTAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTA
ATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAG
GATAACATCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTA
CATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAA
AATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCT
TGAGAGAAAATGTCGGGTAAAGGAGAAGGACCAGCTATCGGTATCGATCTTGGTACCACTTACTCTTGCGTCGGAGT
ATGGCAACACGACCGTGTTGAGATCATTGCTAATGATCAAGGAAACAGAACCACGCCATCTTACGTTGCTTTCACCG
ACTCCGAGAGGTTGATCGGTGACGCAGCTAAGAATCAGGTCGCCATGAACCCCGTTAACACCGTTTTCGACGCTAAG
AGGTTGATCGGTCGTCGTTTCTCTGACAGCTCTGTTCAGAGTGACATGAAATTGTGGCCATTCAAGATTCAAGCCGG
ACCTGCCGATAAGCCAATGATCTACGTCGAATACAAGGGTGAAGAGAAAGAGTTCGCAGCTGAGGAGATTTCTTCCA
TGGTTCTTATTAAGATGCGTGAGATTGCTGAGGCTTACCTTGGTGTCACAATCAAGAACGCCGTTGTTACCGTTCCAG
CTTACTTCAACGACTCTCAGCGTCAGGCTACAAAGGATGCTGGTGTCATCGCTGGTTTGAACGTTATGCGAATCATCA
ACGAGCCTACAGCCGCCGCTATTGCCTACGGTCTTGACAAAAAGGCTACCAGCGTTGGAGAGAAGAATGTTCTTATC
TTCGATCTTGGTGGTGGCACTTTTGATGTCTCTCTTCTTACCATTGAAGAGGGTATCTTTGAGGTGAAGGCAACTGCT
GGTGACACCCATCTTGGTGGGGAAGATTTTGACAACAGAATGGTTAACCACTTTGTCCAAGAGTTCAAGAGGAAGAG
TAAGAAGGATATCACCGGTAACCCAAGAGCTCTTAGGAGGTTGAGAACTTCCTGTGAGAGAGCGAAGAGGACTCTTT
CTTCCACTGCTCAGACCACCATCGAGATTGACTCTCTATACGAGGGTATCGACTTCTACTCCACCATCACCCGTGCTA
GATTTGAGGAGCTCAACATGGATCTCTTCAGGAAGTGTATGGAGCCAGTTGAGAAGTGTCTTCGTGATGCTAAGATG
GACAAGAGCACTGTTCATGATGTTGTCCTTGTTGGTGGTTCTACCCGTATCCCTAAGGTTCAGCAATTGCTCCAGGAC
TTCTTCAACGGCAAAGAGCTTTGCAAGTCTATTAACCCTGATGAGGCTGTTGCCTACGGTGCTGCTGTCCAGGGAGC
TATTCTCAGCGGTGAAGGAAACGAGAAGGTTCAAGATCTTCTATTGCTCGATGTCACTCCTCTCTCCCTTGGTTTGGA
AACTGCCGGTGGTGTCATGACCACTTTGATCCCAAGGAACACAACCATCCCAACCAAGAAGGAACAAGTCTTCTCCA
CCTACTCAGACAACCAACCCGGTGTGTTGATCCAGGTGTACGAAGGAGAGAGAGCCAGAACCAAGGACAACAACCT
TCTTGGTAAATTTGAGCTCTCCGGAATTCCTCCAGCTCCTCGTGGTGTCCCCCAGATCACAGTCTGCTTTGACATTGA
TGCCAATGGTATCCTCAATGTCTCTGCTGAGGACAAGACCACCGGACAGAAGAACAAGATCACCATCACCAATGACA
AGGGTCGTCTCTCCAAGGATGAGATTGAGAAGATGGTTCAAGAGGCTGAGAAGTACAAGTCCGAAGACGAGGAGCA
CAAGAAGAAGGTTGAAGCCAAGAACGCTCTCGAGAACTACGCTTACAACATGAGGAACACCATCCAAGACGAGAAG
ATTGGTGAGAAGCTCCCGGCTGCAGACAAGAAGAAGATCGAGGATTCTATTGAGCAGGCGATTCAATGGCTCGAGG
GTAACCAGTTGGCTGAGGCTGATGAGTTCGAAGACAAGATGAAGGAATT GGAGAGCATCTGCAACCCAATCATTGCC
AAGATGTACCAAGGAGCTGGTGGTGAAGCCGGTGGTCCAGGTGCCTCTGGTATGGACGATGATGCTCCCCCTGCTT
CAGGCGGTGCTGGACCTAAGATCGAGGAGGTCGACTAAGAGCTCAGCTCGAATTTCCCCGATCGTTCAAACATTTG
GCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAG
CATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTA
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Figure 85B

ATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAG
ATCGAATTCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGGGGCTGGTCTGTACATTCATCTT
GCCGCCTTTGCATTCACTTGGCCACAAAGAGTAGAGAGAAGGAAGAGAAGAGCCCAGACTTCAAGAAGCGAC
CTTGCAAGTGCACTCGAGGGTCAGAAACTGTATATCATATCTATGTGAGAGAAAGGGGAACATTTGAGATGGA
GTCCATTTACTTGAGGTATACTTATTATTTTGATCAATAAATTTGTATACTTCTTATTTAGATCAATAAATTTGTCA
TTAAGCTATAATCCAAAATAAATTACGATCAAATATGCAAATGTTAGCCAGTACTTGTGTTAAACTTGATGGCAT
CTCTTGGTTTCTTTGGCAATCACATGCCTAAGAAATAAATAGTATCATATGATTGTGTTTGGTCAGACTTCAGAG
TCAGATGACTCTGTTTGGATAAACAGCTTAATTAAGCGCTTATAGAATATCATATGATTGTGTTTGGTCAGACTT
CAGAGCATCTCTTGGTTTCTCTGGCAATCATATGCCTAAGAAATAAATAGTATCATATGATTGTGTTTGGTCAGA
CTTCAGAGTCAGATGACCCTGTTTGGGTAAACAGCTTAATTAAGTGCTTATAGAATAAGCGCTTATCATATAAGT
GCTTTTGTACAGTTATTTCTATGAAAGTAGAAGAAATAGTCATATTGTTTTAATATAAGCTATCCTGGAGAGCTTG
TGGAAATAACCAGAAAAGAACTTATGGACACGTCATGAGCTGTTTACATAAGATCTCCCTAACAGTCTCAAAAG
TGTTTATGCCAGTAGATAAATTCAAATAAGTCAATCTAAACAGACCCTAAATCCATTATGGTACCTATCATTTTAG
CTTATTCCATCTTTATTAAGAATGTCATGAGATAACATAATGATAACACATTATTTTGACACAAATGGGCAGATCT
AGCAATTTAACTCTGGAGTCCTTCAAGACTGCTGTTCTTACGAAGTTCACGTCCCTGAATCATGTTCCTGTATGG
AAGCCTGAAAGACCTCAAATTCTAAAAGGTGGCGATAAATTGAAGGTTTACAAAATATACCCTGCGGGCTTGAC
ACAGAGGCAAGCTCTTTATACCTTCCAGTTCAACGGGGATGTTGATTTCAGAAGTCACTTGGAGAGCAATCCTT
GTGCCAAGTTTGAAGTAATTTTTGTGTAGCATATGTTGAGCTACCTACAATTTACATGATCACCTAGCATTAGCT
CTTTCACTTAACTGAGAGAATGAAGTTTTAGGAATGAGTATGACCATGGAGTCGGCATGGCTTTGTAATGCCTA
CCCTACTTTGGCCAACTCATCGGGGATTTACATTCAGAAAATATACATGACTTCAACCATACTTAAACCCCTTTT
TGTAAGATAACTGAATGTTCATATTTAATGTTGGGTTGTAGTGTTTTTACTTGATTATATCCAGACAGTTACAAGT
TGGACAACAAGATTGTGGGTCTGTACTGTTATTTATTTATTTTTTTTTTAGCAGAAACACCTTATCTTTTGTTTCGT
TTGAATGTAGAATGAAAATAAAAGAAAGAAAATATAACATCATCGGCCGCGCTTGTCTAATTTCGGGCAGTTAG
GATCCTCTCCGGTCACCGGAAAGTTTCAGTAGAAGAAACAAAACACCGTGACTAAAATGATACTATTATTTTATT
TATTGTGTTTITTCTTITTTCTACCGGAACTTTTTAGAACGGATCCCAACTCGTTCCGGGGCCGCTACAACTGAAA
CAAAAGAAGATATTTTCTCTCTCTTCAGAAATGTAAGTTTTCCTTTACAGATACCCATTCACCATTTGATTCAGAT
GTGGTGACTAGAGATAAAGCATACTAATTTGACTCTTGGAAACCCATAAAGTTTATGTTATCCGTGTTCTGGACC
AATCCACTTGGGGGCATAACCTGTGTCTATGTGTGGTTTGGTTTCCATTCTGATTTATGCGGCGACTTGTAATTT
AAAATCTAGGAGGGGCAGACATTGAACAATCCCAATATTTTAATAACTTATGCAAGATTTTTTTTATTAATGAGAT
GATGTGTTTGTGACTGAGATTGAGTCATACATTTCACTAAGAAATGGTTCCAAGTACCAAACTATCATGACCCAG
TTGCAAACATGACGTTCGGGAGTGGTCACTTTGATAGTTCAATTTCATCTTGGCTTCTTATTCCTTTTATAATTCT
AATTCTTCTTGTGTAAACTATTTCATGTATTATTTTITCTTTAAAATTTACATGTCATTTATTTTGCCTCACTAACTCA
ATTTTGCATATAACAATGATAAGTGATATTTTGACTCACAAAATTTACATCAAATTTCGACATCGTTTATTATGTTC
ATTGGATGATTAACAAATATAACAAACTTTGCAACTAATTAACCACCAACTGAATATAATTAACTATAACTGTGAA
AGTAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAA
ACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCC
AACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAAT
CACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACA
CTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGA
GAGAAAATGTTIGGGCGCGGACCAACAAGGAAGAGTGATAACACCAAATATTACGATATICTIGGTGTTTICAAA
AAGTGCTAGTGAAGATGAAATCAAGAAAGCCTATAGAAAGGCAGCGATGAAGAACCATCCAGATAAGGGTGGG
GATCCTGAGAAGTTCAAGGAGTTGGGCCAAGCATATGAAGTGTTGAGCGATCCTGAAAAGAAAGAACTGTATG
ATCAATATGGTGAAGATGCCCTTAAAGAAGGAATGGGGGGAGGCGCAGGAAGCTCATTTCATAATCCGTTIGA
TATTTTCGAATCATTTTTIGGTGCAGGCTTTGGTGGTGGTGGTCCTTCACGCGCAAGAAGACAGAAGCAAGGA
GAAGATGTGGIGCATTCTATAAAGGTTICCITGGAGGATGTGTATAACGGCACTACAAAGAAGCTATCACTTTC
TAGGAATGCACTGTGCTCAAAATGTAAAGGGAAAGGTTCAAAAAGTGGAACTGCTGGAAGGTGTITIGGATGC
CAGGGCACAGGTATGAAGATTACCAGAAGGCAAATTGGACTGGGCATGATICAACAAATGCAACACGTCTGTC
CTGACTGCAAAGGAACAGGCGAGGTCATTAGTGAGAGAGATAGATGCCCTCAATGCAAGGGAAACAAGATTAC
TCAAGAAAAGAAGGTGCTGGAGGTGCATGTGGAAAAGGGGATGCAGCAGGGTCACAAGATTGTATTICGAAGG
ACAAGCTGATGAAGCTCCTGATACAATCACAGGAGACATAGTTTITGTCTTGCAAGTAAAGGGACATCCGAAGT
TTCGGAGGGAGCGTGATGACCTCCACATTGAACACAATTTGAGCTTAACTGAGGCTCTCTGTGGCTICCAGTTIT
AATGTCACACATCTTGATGGAAGGCAACTATIGGTCAAATCGAACCCCGGCGAAGTCATCAAGCCAGGTCAAC
ATAAAGCTATAAATGATGAGGGAATGCCACAACATGGTAGGCCGTTCATGAAGGGACGCCTATACATCAAGTTT
AGTGTTGATTTICCCGGATTCGGGTTTTICTTTCCCCAAGCCAAAGCCTGGAATTAGAAAAGATATTACCTCAAAA
GACAAGCAAGAACTTGTCCCAAAAGGAGGTAGATGATTGTGAGGAGACCACCCTGCATGATGTCAATATTGCA
GAGGAGATGAGTCGAAAGAAGCAACAATACCGTGAGGCATATGATGACGATGATGATGAAGATGATGAGCACT
CGCAGCCTCGGGTGCAATGCGCTCAACAGTAGGAGCTCAGCTCGAATTTCCCCGATCGTTCAAACATTTGGCA
ATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAG
CATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACA
TTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTA
CTAGATCGAATTC
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Fig. 89

H3 Brisbane control (WIV), 10 ng spiked in mock extract
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Fig. 92 A

GTCAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATT
GAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAG
ATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGC
CGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCA
AAGCAAGTGGATTGATGTGATAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCA
GAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATC
TGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATC
GTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACG
TTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATC
CTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAA
GCGAACGTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTT
TCTTGCGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATC
AAAGATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGG
GAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGC
AATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTICTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAA
TCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCTGC
CCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTCTCTICTTIGTGTTIGGTTCCTTCTCA
GATCTTCGCTGACACATTATGTATAGGTTATCATGCGAACAATTCAACAGACACTGTAGACACAGTACTAGAAAAG
AATGTAACAGTAACACACTCTGTTAACCTTCTAGAAGACAAGCATAACGGGAAACTATGCAAACTAAGAGGGGTA
GCCCCATTGCATTTGGGTAAATGTAACATTGCTGGCTGGATCCTGGGAAATCCAGAGTGTGAATCACTCTCCACAG
CAAGCTCATGGTCCTACATTGTGGAAACACCTAGTTCAGACAATGGAACGTGTTACCCAGGAGATTTCATCGATTA
TGAGGAGCTAAGAGAGCAATTAAGCTCAGTGTCATCATTTGAAAGGTTTGAGATATTCCCCAAGACAAGTTCATGG
CCCAATCATGACTCGAACAAAGGTGTAACGGCAGCATGTCCTCATGCTGGAGCAAAAAGCTTCTACAAAAATTTAA
TATGGCTAGTTAAAAAAGGAAATTCATACCCAAAGCTCAGCAAATCCTACATTAATGATAAAGGGAAAGAAGTCCT
CGTGCTATGGGGCATTCACCATCCATCTACTAGTGCTGACCAACAAAGTCTCTATCAGAATGCAGATACATATGTTT
TTGTGGGGTCATCAAGATACAGCAAGAAGTTCAAGCCGGAAATAGCAATAAGACCCAAAGTGAGGGATCAAGAA
GGGAGAATGAACTATTACTGGACACTAGTAGAGCCGGGAGACAAAATAACATTCGAAGCAACTGGAAATCTAGTG
GTACCGAGATATGCATTCGCAATGGAAAGAAATGCTGGATCTGGTATTATCATTTCAGATACACCAGTCCACGATT
GCAATACAACTTGTCAAACACCCAAGGGTGCTATAAACACCAGCCTCCCATTTCAGAATATACATCCGATCACAAT
TGGAAAATGTCCAAAATATGTAAAAAGCACAAAATTGAGACTGGCCACAGGATTGAGGAATATCCCGTCTATTCAA
TCTAGAGGACTATTTGGGGCCATTGCCGGTTTCATTGAAGGGGGGTGGACAGGGATGGTAGATGGATGGTACGGT
TATCACCATCAAAATGAGCAGGGGTCAGGATATGCAGCCGACCTGAAGAGCACACAGAATGCCATTGACGAGATT
ACTAACAAAGTAAATTCTGTTATTGAAAAGATGAATACACAGTTCACAGCAGTAGGTAAAGAGTTCAACCACCTGG
AAAAAAGAATAGAGAATTTAAATAAAAAAGTTGATGATGGTTTCCTGGACATTTGGACTTACAATGCCGAACTGTT
GGTTCTATTGGAAAATGAAAGAACTTTGGACTACCACGATTCAAATGTGAAGAACTTATATGAAAAGGTAAGAAGC
CAGCTAAAAAACAATGCCAAGGAAATTGGAAACGGCTGCTTTGAATTTTACCACAAATGCGATAACACGTGCATG
GAAAGTGTCAAAAATGGGACTTATGACTACCCAAAATACTCAGAGGAAGCAAAATTAAACAGAGAAGAAATAGAT
GGGGTAAAGCTGGAATCAACAAGGATTTACCAGATTTTGGCGATCTATTCAACTGTCGCCAGTTCATTGGTACTGG
TAGTCTCCCTGGGGGCAATCAGTTTCTGGATGTGCTCTAATGGGTCTCTACAGTGTAGAATATGTATTTAAAGGCCT
ATTTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTT
TATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATT
TTATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAA
TAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGT
AATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACG
CGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGAT

Fig. 92 B

MAKNVAIFGLLFSLLVL VPSQIFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRGVAPL
HLGKCNIAGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFEIFPKTSSWP
NHDSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSYINDKGKEVLVLWGIHHPSTSADQQSLYQNAD
TYVFVGSSRYSKKFKPEIAIRPKVRDQEGRMNYYWTLVEPGDKITFEATGNLVVPRYAFAMERNAGSGIHISDT
PVHDCNTTCQTPKGAINTSLPFQNIHPITIGKCPKYVKSTKLRLATGLRNIPSIQSRGLFGAIAGFIEGGWTGMV
DGWYGYHHQNEQGSGYAADLKSTQNAIDEITNKVNSVIEKMNTQFTAVGKEFNHLEKRIENLNKKVDDGFLDI
WTYNAELLVLLENERTLDYHDSNVKNLYEKVYRSQLKNNAKEIGNGCFEFYHKCDNTCMESVKNGTYDYPKYS
EEAKLNREEIDGVKLESTRIYQILAIYSTVASSLVLVVSLGAISFWMCSNGSLQCRICI
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Fig. 93
2X358S promoter sequence (SEQ ID NO:129)

GTCAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTC
TCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCT
CCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGA
AGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATG
CCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGA
AAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAACATGG
TGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACC
AAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTC
CATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTC
CTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCG
ACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGA
CGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAA
GGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGT
TCATTTCATTTGGAGAGG
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Fig. 94

Iintermediary expression cassette number 972, from Pacl (upstream promoter) to Ascl (immediately
downstream NOS terminator). 2X35S promoter sequence is underlined. Mutated ATG are boxed. Apal
restriction site (immediately downstream ATG for protein coding sequence to be express, in this case HAO of
H5 A/indonesia), is shaded. (SEQ ID NO:134)

TTAATTAAGTCGACAAGCTTGCATGCCTGCAGGTCAACATGGTGGAGCACGACACACTTGTCTACTCCA
AAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGG
AAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGC
TCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCC
AAAGATGGACCCCCACCCACGAGGAGCATCGTGGAA/ 5AAGACGTTCCAACCACGTCTTCAAAGCAA
GTGGATTGATGTGATAACATGGTGGAGCACGACACACTTIGTCTACTCCAAAAATATCAAAGATACAGTCT
CAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCGGATTCCATT
GCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTG
CGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCA
CGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCT
CCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTC
ATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAACCCGAACCAA
ACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCT
TCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGATCTC
TTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGGG
AAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGC
GGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTITCTTCTTCTTCTTGCTGAT
TGGTTCTATAAGAAATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGAT
TGTTAAGCTTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGGAGAAAATAGTGCTTCTTCTTGCAATA
GTCAGTCTTGTTAAAAGTGATCAGATTTGCATTGGTTACCATGCAAACAATTCAACAGAGCAGGTTGACA
CAATCATGGAAAAGAACGTTACTGTTACACATGCCCAAGACATACTGGAAAAGACACACAACGGGAAGC
TCTGCGATCTAGATGGAGTGAAGCCTCTAATTTTAAGAGATTGTAGTGTAGCTGGATGGCTCCTCGGGA
ACCCAATGTGTGACGAATTCATCAATGTACCGGAATGGTCTTACATAGTGGAGAAGGCCAATCCAACCA
ATGACCTCTGTTACCCAGGGAGTTTCAACGACTATGAAGAACTGAAACACCTATTGAGCAGAATAAACCA
TTTTGAGAAAATTCAAATCATCCCCAAAAGTTCTTGGTCCGATCATGAAGCCTCATCAGGAGTTAGCTCA
GCATGTCCATACCTGGGAAGTCCCTCCTTTTTTAGAAATGTGGTATGGCTTATCAAAAAGAACAGTACAT
ACCCAACAATAAAGAAAAGCTACAATAATACCAACCAAGAGGATCTTTTGGTACTGTGGGGAATTCACCA
TCCTAATGATGCGGCAGAGCAGACAAGGCTATATCAAAACCCAACCACCTATATTTCCATTGGGACATCA
ACACTAAACCAGAGATTGGTACCAAAAATAGCTACTAGATCCAAAGTAAACGGGCAAAGTGGAAGGATG
GAGTTCTTCTGGACAATTTTAAAACCTAATGATGCAATCAACTTCGAGAGTAATGGAAATTTCATTGCTCC
AGAATATGCATACAAAATTGTCAAGAAAGGGGACTCAGCAATTATGAAAAGTGAATTGGAATATGGTAAC
TGCAACACCAAGTGTCAAACTCCAATGGGGGCGATAAACTCTAGTATGCCATTCCACAACATACACCCTC
TCACCATCGGGGAATGCCCCAAATATGTGAAATCAAACAGATTAGTCCTTGCAACAGGGCTCAGAAATA
GCCCTCAAAGAGAGAGCAGAAGAAAAAAGAGAGGACTATTTGGAGCTATAGCAGGTTTTATAGAGGGAG
GATGGCAGGGAATGGTAGATGGTTGGTATGGGTACCACCATAGCAATGAGCAGGGGAGTGGGTACGCT
GCAGACAAAGAATCCACTCAAAAGGCAATAGATGGAGTCACCAATAAGGTCAACTCAATCATTGACAAAA
TGAACACTCAGTTTGAGGCCGTTGGAAGGGAATTTAATAACTTAGAAAGGAGAATAGAGAATTTAAACAA
GAAGATGGAAGACGGGTTTCTAGATGTCTGGACTTATAATGCCGAACTTCTGGTTCTCATGGAAAATGAG
AGAACTCTAGACTTTCATGACTCAAATGTTAAGAACCTCTACGACAAGGTCCGACTACAGCTTAGGGATA
ATGCAAAGGAGCTGGGTAACGGTTGTTTCGAGTTCTATCACAAATGTGATAATGAATGTATGGAAAGTAT
AAGAAACGGAACGTACAACTATCCGCAGTATTCAGAAGAAGCAAGATTAAAAAGAGAGGAAATAAGTGG
GGTAAAATTGGAATCAATAGGAACTTACCAAATACTGTCAATTTATTCAACAGTGGCGAGTTCCCTAGCA
CTGGCAATCATGATGGCTGGTCTATCTTTATGGATGTGCTCCAATGGATCGTTACAATGCAGAATTTGCA
TTTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTT
TCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCT
TCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAA
GCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTC
TTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGT
TATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATAT
é(é%%%%%%ACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATTCTAGAGTCTCAAG CTT

[®)
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Native H1 A/California/4/2009 sequence. Native H1 A/California/4/2009
signal peSpt)ide is underlined. Sacl and Stul restriction sites are boxed. (SEQ
ID NO:135

ATGAAGGCAATACTAGTAGTTCTGCTATATACATTTGCAACCGCAAATG
CAGACACATTATGTATAGGTTATCATGCGAACAATTCAACAGACACTGT
AGACACAGTACTAGAAAAGAATGTAACAGTAACACACTCTGTTAACCTT
CTAGAAGACAAGCATAACGGGAAACTATGCAAACTAAGAGGGGTAGCC
CCATTGCATTTGGGTAAATGTAACATTGCTGGCTGGATCCTGGGAAAT
CCAGAGTGTGAATCACTCTCCACAGCAAGCTCATGGTCCTACATTGTG
GAAACACCTAGTTCAGACAATGGAACGTGTTACCCAGGAGATTTCATC
GATTATGAGGAGCTAAGAGAGCAATTGAGCTCAGTGTCATCATTTGAA
AGGTTTGAGATATTCCCCAAGACAAGTTCATGGCCCAATCATGACTCG
AACAAAGGTGTAACGGCAGCATGTCCTCATGCTGGAGCAAAAAGCTTC
TACAAAAATTTAATATGGCTAGTTAAAAAAGGAAATTCATACCCAAAGC
TCAGCAAATCCTACATTAATGATAAAGGGAAAGAAGTCCTCGTGCTATG
GGGCATTCACCATCCATCTACTAGTGCTGACCAACAAAGTCTCTATCA
GAATGCAGATACATATGTTTTTGTGGGGTCATCAAGATACAGCAAGAA
GTTCAAGCCGGAAATAGCAATAAGACCCAAAGTGAGGGATCAAGAAG
GGAGAATGAACTATTACTGGACACTAGTAGAGCCGGGAGACAAAATAA
CATTCGAAGCAACTGGAAATCTAGTGGTACCGAGATATGCATTCGCAA
TGGAAAGAAATGCTGGATCTGGTATTATCATTTCAGATACACCAGTCCA
CGATTGCAATACAACTTGTCAAACACCCAAGGGTGCTATAAACACCAG
CCTCCCATTTCAGAATATACATCCGATCACAATTGGAAAATGTCCAAAA
TATGTAAAAAGCACAAAATTGAGACTGGCCACAGGATTGAGGAATATC
CCGTCTATTCAATCTAGAGGCCTATTTGGGGCCATTGCCGGTTTCATTG
AAGGGGGGTGGACAGGGATGGTAGATGGATGGTACGGTTATCACCAT
CAAAATGAGCAGGGGTCAGGATATGCAGCCGACCTGAAGAGCACACA
GAATGCCATTGACGAGATTACTAACAAAGTAAATTCTGTTATTGAAAAG
ATGAATACACAGTTCACAGCAGTAGGTAAAGAGTTCAACCACCTGGAA
AAAAGAATAGAGAATTTAAATAAAAAAGTTGATGATGGTTTCCTGGACA
TTTGGACTTACAATGCCGAACTGTTGGTTCTATTGGAAAATGAAAGAAC
TTTGGACTACCACGATTCAAATGTGAAGAACTTATATGAAAAGGTAAGA
AGCCAGCTAAAAAACAATGCCAAGGAAATTGGAAACGGCTGCTTTGAA
TTTTACCACAAATGCGATAACACGTGCATGGAAAGTGTCAAAAATGGG
ACTTATGACTACCCAAAATACTCAGAGGAAGCAAAATTAAACAGAGAAG
AAATAGATGGGGTAAAGCTGGAATCAACAAGGATTTACCAGATTTTGG
CGATCTATTCAACTGTCGCCAGTTCATTGGTACTGGTAGTCTCCCTGG
1(3'6(\3_I_CE‘-E‘C_ZI_,?‘A:QI\_'I_;_Q')I_lzﬁTTTCTGGATGTGCTCTAATGC-SGTCTCTACAGTGTAGAA
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Final sequence to be synthesized containing the H1 A/California/4/2009 sequence. M
protein portion from Dralll to Apal restriction site is underlined. PDISP is in bold. Mutated
Sacl and Stul restriction sites are boxed. (SEQ ID NO:136)

ATGCTAATATCACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGT
CGGTGTGGTCTTGGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACAT
TACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTACTTICTGCTTGAC
GAGGTATTGTTGCCTGTACTTICTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAA
TCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATT
GTTAAGCTTCTGTATATICTGCCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGC
GATTTTCGGCTTATTGTTTTCTCTTCTTGTGTTGGTTCCTTCTCAGATCTTCGCTGA
CACATTATGTATAGGTTATCATGCGAACAATTCAACAGACACTGTAGACACAGTACT
AGAAAAGAATGTAACAGTAACACACTCTGTTAACCTTCTAGAAGACAAGCATAACGG
GAAACTATGCAAACTAAGAGGGGTAGCCCCATTGCATTTGGGTAAATGTAACATTG
CTGGCTGGATCCTGGGAAATCCAGAGTGTGAATCACTCTCCACAGCAAGCTCATGG
TCCTACATTGTGGAAACACCTAGTTCAGACAATGGAACGTGTTACCCAGGAGATTTC
ATCGATTATGAGGAGCTAAGAGAGCAATTAAGCTCAGTGTCATCATTTGAAAGGTTT
GAGATATTCCCCAAGACAAGTTCATGGCCCAATCATGACTCGAACAAAGGTGTAAC
GGCAGCATGTCCTCATGCTGGAGCAAAAAGCTTCTACAAAAATTTAATATGGCTAGT
TAAAAAAGGAAATTCATACCCAAAGCTCAGCAAATCCTACATTAATGATAAAGGGAA
AGAAGTCCTCGTGCTATGGGGCATTCACCATCCATCTACTAGTGCTGACCAACAAA
GTCTCTATCAGAATGCAGATACATATGTTTTTGTGGGGTCATCAAGATACAGCAAGA
AGTTCAAGCCGGAAATAGCAATAAGACCCAAAGTGAGGGATCAAGAAGGGAGAAT
GAACTATTACTGGACACTAGTAGAGCCGGGAGACAAAATAACATTCGAAGCAACTG
GAAATCTAGTGGTACCGAGATATGCATTCGCAATGGAAAGAAATGCTGGATCTGGT
ATTATCATTTCAGATACACCAGTCCACGATTGCAATACAACTTGTCAAACACCCAAG
GGTGCTATAAACACCAGCCTCCCATTTCAGAATATACATCCGATCACAATTGGAAAA
TGTCCAAAATATGTAAAAAGCACAAAATTGAGACTGGCCACAGGATTGAGGAATATC
CCGTCTATTCAATCTAGAGGACTATTTGGGGCCATTGCCGGTTTCATTGAAGGGGG
GTGGACAGGGATGGTAGATGGATGGTACGGTTATCACCATCAAAATGAGCAGGGG
TCAGGATATGCAGCCGACCTGAAGAGCACACAGAATGCCATTGACGAGATTACTAA
CAAAGTAAATTCTGTTATTGAAAAGATGAATACACAGTTCACAGCAGTAGGTAAAGA
GTTCAACCACCTGGAAAAAAGAATAGAGAATTTAAATAAAAAAGTTGATGATGGTTT
CCTGGACATTTGGACTTACAATGCCGAACTGTTGGTTCTATTGGAAAATGAAAGAAC
TTTGGACTACCACGATTCAAATGTGAAGAACTTATATGAAAAGGTAAGAAGCCAGCT
AAAAAACAATGCCAAGGAAATTGGAAACGGCTGCTTTGAATTTTACCACAAATGCGA
TAACACGTGCATGGAAAGTGTCAAAAATGGGACTTATGACTACCCAAAATACTCAGA
GGAAGCAAAATTAAACAGAGAAGAAATAGATGGGGTAAAGCTGGAATCAACAAGGA
TTTACCAGATTTTGGCGATCTATTCAACTGTCGCCAGTTCATTGGTACTGGTAGTCT
CCCTGGGGGCAATCAGTTTCTGGATGTGCTCTAATGGGTCTCTACAGTGTAGAATA
TGTATTTAAAGGCCTAATA
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Synthesized fragment 1 (SEQ ID NO:137)

ATGCTAATATCACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTT
GGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTT
TCGGCGGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCT
TGCTGATTGGTTCTATAAGAAATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTG
GAGAAAGATTGTTAAGCTTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGA
TTTTCGGCTTATTGTTTITCTCTTCTTGTGTTGGTTCCTTCTCAGATCTTCGCTGACACATTATGTATAGG
TTATCATGCGAACAATTCAACAGACACTGTAGACACAGTACTAGAAAAGAATGTAACAGTAACACACTC
TGTTAACCTTCTAGAAGACAAGCATAACGGGAAACTATGCAAACTAAGAGGGGTAGCCCCATTGCATT
TGGGTAAATGTAACATTGCTGGCTGGATCCTGGGAAATCCAGAGTGTGAATCACTCTCCACAGCAAG
CTCATGGTCCTACATTGTGGAAACACCTAGTTCAGACAATGGAACGTGTTACCCAGGAGATTTCATCG
ATTATGAGGAGCTAAGAGAGCAATTAAGC

Synthesized fragment 2 (SEQ ID NO:138)

TGGAAACACCTAGTTCAGACAATGGAACGTGTTACCCAGGAGATTTCATCGATTATGAGGAGCTAAGA
GAGCAATTAAGCTCAGTGTCATCATTTGAAAGGTTTGAGATATTCCCCAAGACAAGTTCATGGCCCAA
TCATGACTCGAACAAAGGTGTAACGGCAGCATGTCCTCATGCTGGAGCAAAAAGCTTCTACAAAAATT
TAATATGGCTAGTTAAAAAAGGAAATTCATACCCAAAGCTCAGCAAATCCTACATTAATGATAAAGGGA
AAGAAGTCCTCGTGCTATGGGGCATTCACCATCCATCTACTAGTGCTGACCAACAAAGTCTCTATCAG
AATGCAGATACATATGTTTTTGTGGGGTCATCAAGATACAGCAAGAAGTTCAAGCCGGAAATAGCAAT
AAGACCCAAAGTGAGGGATCAAGAAGGGAGAATGAACTATTACTGGACACTAGTAGAGCCGGGAGAC
AAAATAACATTCGAAGCAACTGGAAATCTAGTGGTACCGAGATATGCATTCGCAATGGAAAGAAATGC
TGGATCTGGTATTATCATTTCAGATACACCAGTCCACGATTGCAATACAACTTGTCAAACACCCAAGG
GTGCTATAAACACCAGCCTCCCATTTCAGAATATACATCCGATCACAATTGGAAAATGTCCAAAATATG
TAAAAAGCACAAAATTGAGACTGGCCACAGGATTGAGGAATATCCCGTCTATTCAATCTAGAGGACTA
TTTGGGGCCATTGCCGGTTTCATTGAAGGGGGGTGGACAGGGATGGTAGATGGATGGTACGGTTATC
ACCATCAAAATGAGCAGGGGTCAGGATATGCAG

Synthesized fragment 3 (SEQ ID NO:139)

TTGAAGGGGGGTGGACAGGGATGGTAGATGGATGGTACGGTTATCACCATCAAAATGAGCAGGGGT
CAGGATATGCAGCCGACCTGAAGAGCACACAGAATGCCATTGACGAGATTACTAACAAAGTAAATTCT
GTTATTGAAAAGATGAATACACAGTTCACAGCAGTAGGTAAAGAGTTCAACCACCTGGAAAAAAGAAT
AGAGAATTTAAATAAAAAAGTTGATGATGGTTTCCTGGACATTTGGACTTACAATGCCGAACTGTTGGT
TCTATTGGAAAATGAAAGAACTTTGGACTACCACGATTCAAATGTGAAGAACTTATATGAAAAGGTAAG
AAGCCAGCTAAAAAACAATGCCAAGGAAATTGGAAACGGCTGCTTTGAATTTTACCACAAATGCGATA
ACACGTGCATGGAAAGTGTCAAAAATGGGACTTATGACTACCCAAAATACTCAGAGGAAGCAAAATTA
AACAGAGAAGAAATAGATGGGGTAAAGCTGGAATCAACAAGGATTTACCAGATTTTGGCGATCTATTC
AACTGTCGCCAGTTCATTGGTACTGGTAGTCTCCCTGGGGGCAATCAGTTTCTGGATGTGCTCTAATG
GGTCTCTACAGTGTAGAATATGTATTTAAAGGCCTAATA
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Expression cassette number 560, from Pacl (upstream promoter) to Ascl (immediately downstream NOS terminator).
PDISP-HAQ H1 A/California/4/2009 sequence is underlined. (SEQ ID NO:146)

TTAATTAAGTCGACAAGCTTGCATGCCTGCAGGTCAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATA
TCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCCTCG
GATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCA
TTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGA
GGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAACATGGTGGAGC
ACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACA
AAGGGTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAG
GAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGT
CCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGT
GGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATA
TAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAACCCGA
ACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCTT
CAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGATCTCTTTGTGG
ACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGGGAAAAGAAAGCTT
GCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTACT
TCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAATCTAGTATTT
TCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCTGCCCAAATTT
GTCGGGCCCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTITTCTCTTCTTIGTGTTGGTTCCTTCTCAGATCT
TCGCTGACACATTATGTATAGGTTATCATGCGAACAATTCAACAGACACTGTAGACACAGTACTAGAAAAGAATGT
AACAGTAACACACTCTGTTAACCTTCTAGAAGACAAGCATAACGGGAAACTATGCAAACTAAGAGGGGTAGCCCC
ATTGCATTTGGGTAAATGTAACATTGCTGGCTGGATCCTGGGAAATCCAGAGTGTGAATCACTCTCCACAGCAAG
CTCATGGTCCTACATTIGTGGAAACACCTAGTTCAGACAATGGAACGTGTTACCCAGGAGATTTCATCGATTATGAG
GAGCTAAGAGAGCAATTAAGCTCAGTGTCATCATTTGAAAGGTTTGAGATATTCCCCAAGACAAGTTCATGGCCCA
ATCATGACTCGAACAAAGGTGTAACGGCAGCATGTCCTCATGCTGGAGCAAAAAGCTTCTACAAAAATTTAATATG
GCTAGTTAAAAAAGGAAATTCATACCCAAAGCTCAGCAAATCCTACATTAATGATAAAGGGAAAGAAGTCCTCGTG
CTATGGGGCATTCACCATCCATCTACTAGTGCTGACCAACAAAGTCTCTATCAGAATGCAGATACATATGTTTITG
TGGGGTCATCAAGATACAGCAAGAAGTTCAAGCCGGAAATAGCAATAAGACCCAAAGTGAGGGATCAAGAAGGG
AGAATGAACTATTACTGGACACTAGTAGAGCCGGGAGACAAAATAACATTCGAAGCAACTGGAAATCTAGTGGTA
CCGAGATATGCATTCGCAATGGAAAGAAATGCTGGATCTGGTATTATCATTTCAGATACACCAGTCCACGATTGCA
ATACAACTTGTCAAACACCCAAGGGTGCTATAAACACCAGCCTCCCATTTCAGAATATACATCCGATCACAATTIGG
AAAATGTCCAAAATATGTAAAAAGCACAAAATTGAGACTGGCCACAGGATTGAGGAATATCCCGTCTATTCAATCT
AGAGGACTATTTGGGGCCATTGCCGGTTICATTGAAGGGGGGTGGACAGGGATGGTAGATGGATGGTACGGTTA
TCACCATCAAAATGAGCAGGGGTCAGGATATGCAGCCGACCTGAAGAGCACACAGAATGCCATTGACGAGATTA
CTAACAAAGTAAATTCTGTTATTGAAAAGATGAATACACAGTTCACAGCAGTAGGTAAAGAGTTCAACCACCTGGA
AAAAAGAATAGAGAATTTAAATAAAAAAGTTGATGATGGTTTCCTGGACATTTGGACTTACAATGCCGAACTGTIG
GITCTATTGGAAAATGAAAGAACTTTGGACTACCACGATTCAAATGTGAAGAACTTATATGAAAAGGTAAGAAGCC
AGCTAAAAAACAATGCCAAGGAAATTGGAAACGGCTGCTTTGAATTTTACCACAAATGCGATAACACGTGCATGGA
AAGTGTCAAAAATGGGACTTATGACTACCCAAAATACTCAGAGGAAGCAAAATTAAACAGAGAAGAAATAGATGGG
GTAAAGCTGGAATCAACAAGGATTTACCAGATTTTGGCGATCTATTCAACTGTCGCCAGTTCATICGGTACTGGTAG
TCTCCCTGGGGGCAATCAGTTTCTGGATGTGCTCTAATGGGTCTCTACAGTGTAGAATATGTATTTAAAGGCCTAT
TTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGT
TTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTT
AATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATT
TGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGT
TAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTAT
ACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTT
ACTAGATCTCTAGAGTCTCAAGCTTGGCGCGCC
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