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Figure 1

Nucleotide gene sequences for modified A/Vietnam/1203/04 Strain
NCRs derived from A/Hong Kong/213/03 are underlined.

HA
AGCAAAAGCAGGGGTTCAATCTGTCAAAATGGAGAAAATAGTGCTTCTTTTTGCAATA
GTCAGTCTTGTTAAAAGTGATCAGATTTGCATTGGTTACCATGCAAACAACTCGACAG
AGCAGGTTGACACAATAATGGARAARGAACGTTACTGTTACACATGCCCAAGACATACT
GGAAARAGAAACACAACGGGAAGCTCTGCGATCTAGATGCGACTGAAGCCTCTAATTTT
GAGAGATTGTAGCGTAGCTGCGATGGCTCCTCGGAAACCCAATGTGTGACGAATTCAT
CAATGTGCCGGAATGGTCTTACATACGTGGAGAAGGCCAATCCAGTCAATGACCTCTG
TTACCCAGGGGATTTCAATGACTATGAAGAATTGAAACACCTATTGAGCAGAATAAAC
CATTTTGAGAAAATTCAGATCATCCCCAAAAGTTCTTGGTCCAGTCATGAAGCCTCAT
TAGGGGTGAGCTCAGCATGTCCATACCAGGGAAAGTCCTCCTTTTTCAGAAATGTGG
TATGGCTTATCAAAAAGAACAGTACATACCCAACAATAAAGAGGAGCTACAATAATAC
CAACCAAGAAGATCTTTTGGTACTGTGGGGGATTCACCATCCTAATGATGCGGCAGA
GCAGACAAAGCTCTATCAAAACCCAACCACCTATATTTCCGTTGGGACATCAACACTA
AACCAGAGATTGGTACCAAGAATAGCTACTAGATCCAAAGTAAACGGGCAAAATGGA
AGGATGGAGTTCTTCTGGACAATTTTAAAGCCGAATGATGCAATCAACTTCGAGAGTA
ATGGAAATTTCATTGCTCCAGAATATGCATACAARAATTGTCAAGAAAGGCGGGACTCAAL
AATTATGAAAAGTGAATTGGAATATGGTAACTGCAACACCAAGTGTCAAACTCCAATG
GGGGCGATAAACTCTAGCATGCCATTCCACAATATACACCCTCTCACCATTGGGGAA
TGCCCCAAATATGTGAAATCAAACAGATTAGTCCTTGCGACTGGGCTCAGAAATAGC
CCTCAAACCGAGACCCGAGGATTATTTGGAGCTATAGCAGGTTTTATAGAGGGAGGA
TGGCAGGGAATGCTAGATGGTTGGTATGGGTACCACCATAGCAATGAGCAGGGGAG
TGGGTACGCTGCAGACAAAGAATCCACTCARAAGGCAATAGATGGAGTCACCAATAA
GGTCAACTCGATCATTGACAAAATGAACACTCAGTTTGAGGCCGTTGGAAGGGAATT
TAACAACTTAGAAAGGAGAATAGAGAATTTAAACAAGAAGATGGAAGACGGETTCCT
AGATGTCTGGACTTATAATGCTGAACTTCTGGTTCTCATGGAAAATCGAGAGAACTCTA
GACTTTCATGACTCAAATGTCAAGAACCTTTACGACAAGGTCCGACTACAGCTTAGG
GATAATGCAAAGGAGCTGGGTAACGGTTGTTTCCAGTTCTATCATAAATGTGATAATG
AATGTATGGAAAGTGTAAGAAATGGAACGTATGACTACCCGCAGTATTCAGAAGAAG
CGAGACTAAAAAGAGAGGAAATAAGTGGAGTAAAATTGGAATCAATAGGAATTTACCA
AATACTGTCAATTTATTCTACAGTGGCGAGTTCCCTAGCACTGGCAATCATGGTAGCT
GGTCTATCCTTATGGATGTGCTCCAATGGATCGTTACAATGCAGAATTTGCATTTAAA
TTTGTGAGTTCAGATTGTAGTTAAAAACACCCTTGTTTCTACT (SEQ ID NO: 1)

NAs..,
AGCAAAAGCAGGAGTTCAAAATGAATCCAAATCAGAAGATAATAACCATCGGATCAAT
CTGTATGGTAACTGGAATAGTTAGCTTAATGTTACAAATTGGGAACATCGATCTCAATA
TGGGTCAGTCATTCAATTCACACAGGGAATCAACACCAATCTGAACCAATCAGCAATA
CTAATTTTCTTACTGAGAAAGCTGTGGCTTCAGTAAAATTAGCGGGCAATTCATCTCT
TTGCCCCATTAACGGATGGGCTGTATACAGTAAGGACAACAGTATAAGGATCGGTTC
CAAGGGGGATGTGTTTGTTATAAGAGAGCCGTTCATCTCATGCTCCCACTTGGAATG
CAGAACTTTCTTTTTGACTCAGGGAGCCTTGCTGAATGACAAGCACTCCAATGGGAC
TGTCAAAGACAGAAGCCCTCACAGAACATTAATGAGTTGTCCTGTGGGTGAGGCTCC
CTCCCCATATAACTCAAGGTTTGAGTCTGTITGCTTGGTCAGCAAGTGCTTGCCATGAT
GGCACCAGTTGGTTGACGATTGCGAATTTCTGGCCCAGACAATGGGGCTETGGCTGT
ATTGAAATACAATGGCATAATAACAGACACTATCAAGAGTTGCGAGGAACAACATACTG
AGAACTCAAGAGTCTGAATGTGCATGTCGTAAATGGCTCTTGCTTTACTGTAATGACTG
ACGGACCAAGTAATGGTCAGGCATCACATAAGATCTTCAAAATGGAAARAAGGGAAAG
TGGTTAAATCAGTCGAATTGGATGCTCCTAATTATCACTATGAGGAATGCTCCTGTTA
TCCTAATGCCGGAGAAATCACATGTGTCGTGCAGGGATAATTGGCATGGCTCARATCG
GCCATGGGTATCTTTCAATCAAAATTTGGAGTATCAAATAGCGATATATATGCAGTGGA
GTTTTCGGAGACAATCCACGCCCCAATGATGGAACAGGTAGTTGTGGTCCGGETGTCC
TCTAACGGGGCATATGGGGTAAAAGGGTTTTCATTTAAATACGGCAATGGTGTCTGG
ATCGGGAGAACCAAAAGCACTAATTCCAGGAGCGGCTTTGAAATGATTTGGGATCCA
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ANTGGGTGCGACTGAAACGGACAGTAGCTTTTCAGTGAAACAAGATATCGTAGCAATA

ACTGATTGGTCAGGATATAGCGGGAGTTTTGTCCAGCATCCAGAACTGACAGGACTA

GATTGCATAAGACCTTGTTTCTGGGTTGAGTTGATCAGAGGGCGGCCCAAAGAGAGC

ACAATTTGGACTAGTGGGAGCAGCATATCTTTTTGTGGTGTAAATAGTGACACTGTGG
GTTGETCTTGGCCAGACGGTGCCGAGTTGCCATTCACCATTGACAAGTAGTTTGTTC

AAARAACTCCTTGTTTCTACT (SEQ ID NO: 2)

M
AGCAAAAGCAGGTAGATGTTGAAAGATCGAGTCTTCTAACCGAGETCGAAACGTACGT
TCTCTCTATCATCCCETCAGGCCCCCTCARAGCCCGAGATCCGCACAGAAACTTGAAGA
TETCTTTGCAGGAAAGAACACCCGATCTCCGAGGCTCTCATGCGAGTGGCTAAAGACAAG
ACCAATCCTGTCACCTCTGACTAAAGGCGATTTTGGGATTTGTATTCACGCTCACCGTS
CCCAGTCAGCCGAGGACTGCAGCGTAGACGCTTTGTCCAGAATGCCCTAAATGGARA
TGGAGATCCAAATAATATGCATAGGGCACTTAAGCTATATAAGAAGCTGAAAAGAGA
AATAACATTCCATGGGGCTAAGGAGGTCGCACTCAGCTACTCAACCGETGCACTTGC
CAGTTGCATGGETCTCATATACAACAGGATGGCAACGGTCGACTACGGAAGTGGCTTT
TGCCCTAGTGTGTGCCACTTGTCGAGCAGATTEGCAGATTCACAGCATCGGTCTCACAG
ACAGATGGCAACTATCACCAACCCACTAATCAGACATCGAGAACAGAATGGTGCTGGEC
CAGCACTACAGCTAAGGCTATCGAGCACGATGGCGGCGATCAAGTGAGCAGGCAGCG
GAAGCCATGGAGATCGCTAATCAGGCTAGGCAGATCETGCAGGCAATGAGGACAAT
TGGGACTCATCCTAACTCTAGTGCTGCTCTGAGAGATAATCTTCTTGAAAATTTGCAG
GCCTACCAGAAACGAATGGCAGTGCAGATGCAGCCATTCAAGTGATCCTATTGTTGT
TGECCGCAAATATCATTGGCGATCTTGCACTTGATATTGTGCGATTCTTGATCETCTTTTCT
TCAAATGCATTTATCGTCGCCTTAAATACGGTTTGAARAGAGGGCCTGCTACGGCAG
GGGTACCTGAGTCTATGAGGGAAGAGTACCEGCAGGAACAGCAGAGTGCTGTGGAT
GTTGACCATGATCATTTTGTCAACATAGAATTGCGAGTAAAAAACTACCTTGTTTCTACT
(SEQ ID NO: 3)

NS
AGCAAAAGCAGGGTGACAAAAACATAATGGATTCCAACACTGTGTCAAGCTTTCAGG
TAGACTGCTTTCTTTGGCATGTCCGCAAACGATTTGCAGACCAAGAACTGGGTGATG
CCCCATTCCTTGACCGGCTTCGCCGAGATCAGAAGTCCCTAAGAGGAAGAGGCAAC
ACTCTTGGTCTGGACATCGARACAGCTACTCGCGCAGGAAAGCAGATAGTGGAGCG
GATTCTGGAGGGGGAGTCTGATAAGGCACTTAAAATGCCGGCTTCACGCTACCTAAC
TGACATGACTCTCGAAGAAATGTCAAGGGACTGGTTCATGCTCATGCCCAAGCAGAA
AGTGGCAGGTTCCCTTTGCATCAAAATGGACCAGGCAATAATCGCGATAAAACCATCAT
ATTGAAAGCAAACTTCAGTGTGATTTTTGACCGGTTGGAAACCCTAATACTACTTAGA
GCTTTCACAGAAGAAGGAGCAATCGTGGGAGAAATCTCACCATTACCTTCTCTTCCA
GGACATACTGGTGAGGATGTCAAAAATGCAATTGGCGTCCTCATCGGAGGACTTGAA
TGGAATGATAACACAGTTCGAGTCACTGAAACTATACAGAGATTCGCTTGGAGAAAC
AGTGATGAGGATGGCAGACTTCCACTCCCTCCAAATCAGAAACGGTAAATGGCGAGA
ACAATTGAGTCAGRAGTTTGAAGAAATAAGGTGGCTGATTGAAGAAGTAAGACATAG
ATTGAAAATTACAGAAAACAGCTTCGAACAGATAACGTTTATGCAAGCCTTACAACTA
CTGCTTGAAGTGCAGCAAGAGATAAGAGCCTTCTCGTTTCAGCTTATTTAATGATAAA
AAACACCCTTGTTTCTACT (SEQ ID NO: 4)

NP
AGCAAAAGCAGGCGTAGATAATCACTCACCGAGTGACATCAGCATCATGGCGTCTCAA
GGCACCAAACGATCTTATGAACAGATGGARACTGGTGGGGAACGCCAGAATGCTACT
GAGATCAGGGCATCTGTTGGAAGAATGGTTAGTGGCATTGGGAGGTTCTACATACAG
ATGTGCACAGAACTCAAACTCAGTGACTATGAAGGGAGGCTGATCCAGAACAGCATA
ACAATAGAGAGAATGGTACTCTCTGCATTTGATGAAAGAAGGAACAGATACCTGGAA
GAACACCCCAGTGCGGGAAAGGACCCGAAGAAGACTGGAGGTCCAATTTATCGGAG
GAGAGACGGGARATGGGTGAGAGAGCTAATTCTGTACGACAAAGAGGAGATCAGGA
GGATTTGGCGTCAAGCGAACAATGGACGAGGACGCAACTGCTGGTCTTACCCACCTG
ATGATATGGCATTCCAATCTAAATGATGCCACATATCAGAGAACGAGAGCTCTCGTG
CGTACTGGAATGGACCCAAGGATGTGCTCTCTGATGCAAGGGTCAACTCTCCCGAG
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GAGATCTGGAGCTGCCGGTGCAGCAGTAAAGGGGGTAGGGACAATGGTGATGGAG
CTGATTCGGATGATAAAACGAGGGATCAACGACCGGAATTTCTGGAGAGGCGARMAAT
GGAAGAAGAACAAGGATTGCATATGAGAGAATGTGCAACATCCTCAAAGGGAAATTC
CAAACAGCAGCACAAAGAGCAATGATGGATCAAGTGCGAGAGAGCAGAAATCCTGG
GAATGCTGAAATTGAAGATCTCATTTTTCTGGCACGGTCTGCACTCATCCTGAGAGG
ATCAGTGGCCCATAAGTCCTGCTTGCCTGCTTGTGTGTACGGACTTGCAGTGGCCAG
TGGATATGACTTTGAGAGAGAAGGGTACTCTCTGGTTGGAATAGATCCTTTCCGCCT
GCTTCAAARCAGCCAGGTCTTTAGTCTCATTAGACCAAATGAGAATCCAGCACATAAG
AGTCAATTAGTGTGGATGGCATGCCACTCTGCAGCATTTGAGGACCTTAGAGTCTCA
AGTTTCATCAGAGGGACAAGAGTGGTCCCAAGAGGACAGCTATCCACCAGAGGGGT
TCAAATTGCTTCAAATGAGAACATGGAGGCAATGGACTCCAACACTCTTGAACTGAG
AAGCAGATATTGGGCTATAAGAACCAGAAGCGGAGGAAACACCAACCAGCAGAGGE
CATCTGCAGGACAGATCAGCGTTCAGCCCACTTTCTCGGTCCAGAGAAACCTTCCCT
TCGAAAGAGCGACCATTATGGCAGCATTTACAGCGAAATACTGAGGGCAGAACGTCTG
ACATGAGGACTGAAATCATAAGAATGATCGGAAAGTGCCAGACCAGAAGATGTGTCAT
TCCAGGGGCGGGGAGTCTTCGAGCTCTCGGACGAAAAGGCAACGAACCCGATCGET
GCCTTCCTTTGACATGAATAATGAAGGATCTTATTTCTTCGGAGACAATGCAGAGGAG
TATGACAATTAAACGAAAAATACCCTTCTTTCTACT (SEQ ID NO: 5)

PA
AGCGAAAGCAGGTACTGATCCAAAATGGAAGACTTTGTGCGACAATGCTTCAATCCA
ATGATTGTCGAGCTTGCGGAAAAGGCAATGAAAGAATATGGGGAAGATCCGAARATC
GAAACGAACAAGTTTGCTGCAATATGCACACACTTGGAGGTCTGTTTCATGTATTCGG
ATTTTCACTTTATTGATGAACGGAGTGAATCAATAATTGTAGAATCTGGAGATCCGAA
TGCATTATTGAAACACCCGATTTCGAAATAATTGAAGGAAGAGACCGAACGATGGCCTG
GACTGTGGTGAATAGTATCTGCAACACCACAGGAGTTGAGAAACCTAAATTTCTCCC
AGATTTGTATGACTACAAAGAGAACCGATTCATCGARATTGEGAGTGACACGGAGGGA
AGTTCATACATACTATCTGGAGAAAGCCAACAAGATAARATCCGAGGAGACACATATT
CACATATTCTCATTCACAGGGGAGGAAATGGCCACCAAAGCGEGACTACACCCTTGAT
GAAGAGAGCAGGGCAAGAATTAAAACCAGGCTGTTCACCATAAGGCAGGAAATGGC
CAGTAGGGCGTCTATGGGATTCCTTTCGTCAATCCGAGAGAGGCGAAGAGACAATTGA
AGAAAAATTTGAAATCACTGGAACCATGCGCAGACTTGCAGACCAAAGTCTCCCACC
GAACTTCTCCAGCCTTGAAAACTTTAGAGCCTATCGTGCGATGGATTCGAACCGAACGG
CTGCATTGAGGGCAAGCTTTCTCAAATGTCARAAGAAGTGAATGCTAGAATTGAGCC
ATTTTTGAAGACAACGCCACGCCCTCTCAGACTACCTGATGGEGCCTCCTTGCTCTCA
GCGGTCCAAGTTCTTGCTGATGGATGCCCTTAAATTAAGCATCGAAGACCCGAGTCA
TGAGGGGGAGGGGATACCACTATACGATGCAATCAAATGCATGAAGACATTTTTCGG
CTGGAAAGAGCCCAACATCGTGAAACCACATGAAAAAGGTATAAACCCCAATTACCT
CCTGGCTTGGAAGCAAGTGCTGGCAGAACTCCAAGATATTGAAAATGAGGAGAAAAT
CCCAARAACAAAGAACATGAAARAAACAAGCCAGTTGAAGTGGGCACTCGGTGAGAA
CATGGCACCAGAGAAAGTAGACTTTGAGGACTGCAAAGATGTTAGCGATCTAAGACA
GTATGACAGTGATCAACCAGAGTCTAGATCACTAGCAAGCTGGATTCAGAGTGAATT
CAACAAGGCATGTGAATTGACAGATTCGATTTGGATTGAACTCGATGAAATAGGAGA
AGACGTAGCTCCAATTGAGCACATTGCAAGTATGAGAAGGAACTATTTTACAGCGGA
AGTATCCCATTGCAGGGCCACTGAATACATAATGAAGGGAGTGTACATAAACACAGC
CCTGTTGAATGCATCCTGTGCAGCCATGGATGACTTTCAACTGATTCCAATGATAAGC
AAATGCAGAACCAANAGAAGGAAGACGGAAAACTAATCTGTATGGATTCATTATARAAG
GGAGATCCCACTTGAGGAATGATACCGATGTGGTAAATTTTGTGAGTATGGAATTCTC
TCTTACTGATCCGAGGCTGGAGCCACACAAGTGGGARAAGTACTEGTGTCCTCGAGAT
AGGAGACATGCTCCTCCGGACTGCAGTAGGCCAAGTTTCGAGGCCCATGTTCCTGT
ATGTAAGAACCAATGGAACCTCCAAGATCAAAATGAAATGGGGCATGGAAATGAGGC
GATGCCTTCTTCAATCCCTTCAACAAATTGAAAGCATGATTGAAGCCGAGTCTTCTGT
CAAAGAGAAGGACATGACCAAAGAATTCTTTGAARACAAATCAGAAACATGGCCGATT
GGAGAGTCCCCCAAGGGAGTGGAGGAAGCGCTCCATCGGAAAGCGTGTGCAGAACCTT
GCTGGCGAAGTCTGTGTTCAACAGTTTATATGCATCTCCACAACTCGAGGGGTTTTC
AGCTGAATCAAGAAAATTGCTTCTCATTGCTCAGGCACTTAGGGACAACCTGGAACC
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TGGGACCTTCGATCTTGGAGGGCTATATGAAGCAATTGAGGAGTGCCTGATTAACGA
TCCCTGGGTTTTGCTTAATGCGTCTTGETTCAACTCCTTCCTCGCACATGCACTGARA
TAGTTGTGGCAATGCTACTATTTGCTATCCATACTGTCCAAAAAAGTACCTTGTTTCTA
CT (SEQ ID NO: 6)

PBL
AGCGAAAGCAGGCAAACCATTTCGAATGGATGTCAATCCGACTTTACTTTTCTTGAAAG
TACCAGTGCAAAATGCTATAAGTACCACCTTCCCTTATACTGGAGACCCTCCATACAG
CCATGGAACAGGGACAGGATACACCATGGACACAGTCAACAGAACACACCAATATTC
AGAAAAGGGGAAGTGGACAACAAACACAGAGACTGGAGCACCCCAACTCAACCCGA
TTGATGGACCACTACCTGAGGATAATGAGCCCAGTGGGTACGCACAAACAGATTGTG
TATTGGAAGCAATGGCTTTCCTTGAAGAATCCCACCCAGGCATCTTTGAAAACTCGT
GTCTTGAAACGATGGAAATTGTTCAACAAACAAGAGTGGATAAACTGACCCAAGGTC
GCCAGACCTATGACTGGACATTGAATAGAAACCAACCGGCTGCAACTGCTTTGGCCA
ACACTATAGAAATCTTCAGATCCAACGGTCTAACAGCCAATGAATCGGGACGGCTAA
TAGATTTCCTCAAGGATGTGATGGAGTCAATGGATAAGGAAGAAATGGAGATAACAA
CACATTTCCAGAGAAAGAGAAGGGTGAGGGACAACATGACCAAGARAATGGTCACALC
AAAGAACAATAGGGAAGAARANAACAAAGGCTGAACAAAAAGAGCTACCTGATAAGAG
CACTGACACTGAACACAATGACAAAAGATGCAGAAAGAGGCAAATTGAAGAGGCGAG
CGATTGCAACACCCGGAATGCAAATCAGAGGATTCGTGTACTTTGTTGAAACACTAG
CGAGGAGTATCTGCTGAGAAACTTGAGCAATCTGGACTCCCAGTCGGAGGGAATGAG
AAGAAGGCTAAATTGGCAAACGTCGTGAGCGAAGATGATGACTAACTCACAAGATACT
GAACTCTCCTTTACAATTACTGGAGACAATACCAAATGGAATGAGAATCAGAATCCTA
GGATGTTTCTGGCAATGATAACGTACATCACAAGGAACCAGCCAGAATGGTTTCGGA
ATGTCTTAAGCATAGCTCCTATAATGTTCTCAAACAAAATGGCGAGACTAGGAAAAGG
ATACATGTTCGAAAGTAAGAGCATGAAGTTACGAACACAAATACCAGCAGAAATGCTT
GCAAACATTGATCTTAAATACTTCAATGAATTAACGAAAAAGAARAATTGAGAARATAAG
GCCTCTATTAATAGATGGTACAGCCTCATTGAGCCCTGGAATGATGATGGGCATGTT
CAACATGCTGAGTACAGTCCTAGCGAGTTTCAATCCTGAATCTTGCGACAGAAAAGGTA
CACCAARAACCACATATTGGTGGGACGGACTCCAATCCTCTGATGATTTCGCTCTCAT
CGTAAATGCACCGAATCATCAGGGAATACAAGCAGCGAGTGGATAGGTTTTATAGGAC
TTGTAAACTAGTTGGAATCAATATGAGCAAGAAGAAGTCTTACATAAATCGGACAGGG
ACATTTGAATTCACGAGCTTTTTCTACCGCTATGGATTTGTAGCCAATTTCAGTATGG
AGCTGCCCAGTTTTGGAGTGTCTGGAATTAATGAATCGGCCGACATGAGCATTGGTG
TTACAGTGATAAAAAACAATATGATAAACAACGACCTTGGGCCAGCAACAGCTCAGAT
GGCTCTTCAGTTATTCATCAAGGACTACAGATACACATACCGATGCCACAGAGGGGA
TACGCAAATCCAAACAAGGAGATCATTCGAGCTGAAGAAGCTGTGGGAGCAAALCCC
GTTCAAAGGCAGGACTCTTGGTTTCAGATGGAGGACCAAATCTATACAATATCCGAA
ACCTCCATATTCCTGAAGTCTGCTTAAAATGGGAATTGATGGATGARGATTACCAGGE
CAGACTGTGTAATCCTCTGAATCCATTCGTCAGCCATAAGGAAATTGAATCTGTCAAC
AATGCTGTAGTAATGCCAGCTCATGGCCCGGCCAAGAGTATGGAATATGATGCCGTT
GCAACTACACATTCATGGATTCCTAAAAGGAACCGTTCCATTCTCAATACGAGTCALAA
GGGGAATTCTTGAGGATGAACAGATGTACCAGAAGTGCTGCAATCTATTCGAGAAAT
TCTTCCCCAGCAGTTCATATCGGAGGCCAGTTGGAATTTCCAGCATGGTGGAGGCCA
TGGTGTCTAGGGCCCGAATTGACGCACGAATCGATTTCGAGTCTGGAAGGATTAAGA
AAGAAGAGTTTGCCGAGATCATGAAGATCTGTTCCACCATTGAAGAACTCAGACGGC
AAARAATAGTGAATTTAGCTTGTCCTTCGTGAAAAAATGCCTTGTTTCTACT (SEQ ID NO: 7)

PB2
AGCGAAAGCAGGTCAAATATATTCAATATGGAGAGGATAAAAGAATTACGAGATCTAA
TGTCACAGTCCCGCACTCGCGAGATACTAACAAAAACCACTGTGGACCATATGGCCA
TAATCAAGAAATACACATCAGGAAGACAAGAGAAGAACCCTGCTCTCAGAATGAAAT
GGATGATGGCAATGAAATATCCAATCACAGCGGACAAGAGAATAATAGAGATGATTC
CTGAAAGGAATGAACAAGGGCAGACGCTCTGGAGCAAGACAAATGATGCTGGATCG
GACAGGGTCGATGGTGTCTCCCCTAGCTGTAACTTGGTGGAATAGGAATGGGCCGGL
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GACAAGTGCAGTTCATTATCCAAAGGTTTACAAAACATACTTTGAGAAGGTTGARAGA
TTAAAACATGGAACCTTCGGTCCCGTTCATTTCCGAAACCAGCTTAAAATACGCCGC
CGAGTTGATATAAATCCTGGCCATGCAGATCTCAGTGCTAAAGAAGCACAARGATGTC
ATCATGGAGGTCGTTTTCCCAAATGAAGTGGGAGCTAGAATATTGACATCAGAGTCG
CAATTGACAATAACGAAAGAGAAGAAAGAAGAGCTCCAAGATTGTAACGATTGCTCCC
TTAATGGTTGCATACATGTTGGAAAGGGAACTGGTCCGCAAGACCAGATTCCTACCG
GTAGCAGGCGGAACAAGTAGTGTGTACATTGAGGTATTGCATTTGACTCAACGGACC
TGCTGGGAACAGATGTACACTCCAGGCGGAGAAGTCAGAAATGACCATGTTGACCA
GAGTTTGATCATTGCTGCCAGAAACATTGTTAGGAGAGCAACAGTATCAGCGGATCC
ACTGGCATCACTGCTGGAGATGTGTCACAGCACACAAATTGGTGGGATAAGGATGGT
GGACATCCTTAGGCAAAATCCAACTGAGGAACAAGCTGTGCATATATGCAAAGCAGC
AATGGGTCTTAGGATCAGTTCTTCCTTTAGCTTTGGAGGCTTCACTTTCAAAAGAACA
AGTGGATCATCCGTCAAGAAGGAAGAGGAAGTGCTTACAGGCAACCTCCAAACATTG
AAAATAAGAGTACATGAGGGGTATGAGGAATTCACAATGCTTGGGCGGAGCGCAAC
AGCTATCCTGAGGAAAGCAACTAGAAGGCTGATTCAGTTGATAGTAAGTGGAAGAGA
CCAACAATCAATCGCTGAGGCAATCATTGTAGCAATGGTGTTCTCACAGGAGGATTG
CATGATARAGGCAGTCCGAGGCGATCTGAATTTCGTAAACAGAGCAAACCAAAGATT
AAACCCCATGCATCAACTCCTGAGACATTTTCAAAAGGACGCAAAAGTGCTATTTCAG
AATTGGGGAATTGAACCCATTGATAATGTCATGGGGATGATCCGGAATATTACCTGACA
TGACTCCCAGCACAGAAATGTCACTGAGAGGAGTAACGACTTAGTAAAATGGGAGTGG
ATGAATATTCCAGCACTGAGAGAGTAGTTGTAAGTATTGACCGTTTCTTAAGGGTTCG
AGATCAGCGGGGGAACGTACTCTTATCTCCCGAAGAGGTCAGCGARACCCAGGGAA
CAGAGAAATTGACAATAACATATTCATCATCAATGATGTGGGAAATCAACGGTCCTGA
GTCAGTGCTTGTTAACACCTATCAGTGGATCATCAGAAACTGGGAGACTGTGAAGAT
TCAATGGTCTCAAGACCCCACGATGCTGTACAATAAGATGGAGTTTGARCCGTTCCA
ATCCTTGGTACCCAAAGCTGCCAGAGGTCAATACAGTGGATTTGTGAGAACATTATTC
CAGCAAATGCGTGACGTACTGGGGACATTTGATACTGTCCAGATAATARAGCTGCTA
CCATTTGCAGCAGCCCCACCGAAGCAGAGCAGAATGCAGTTTTCTTCTCTAACTGTG
AATGTGAGAGGCTCAGGAATGAGAATACTCGTAAGGGCCAATTCCCCTGTGTTCAAC
TACAATAAGGCAACCAAAAGGCTTACCGTCCTTGGAAAGCACGCAGGTGCATTAACA
GAGGATCCGGATGAAGGGACAGCCGGAGTGGAGTCTGCAGTACTGAGGGGATTCTT
AATTTTAGGCAAGGAGGACAAAAGGTATGGACCAGCATTGAGCATCAATGAACTGAG
CAATCTTGCGAAGGGGGAGAAAGCTAATGTGCTGATAGGGCAAGGTGACCTGGTGT
TGGTAATGAAACGAAARACGGGACTCTAGCATACTTACTGACAGCCAGACAGCGACCA
ARAGAATTCGGATGGCCATCAATTAGTGTCGAATTGTTTAAAAACGACCTTGTTTCTA
CT (SEQ ID NO: 8)

Figure 1 (cont’d)

SUBSTITUTE SHEET (RULE 26)



WO 2010/077986
6/22

FIGURE 2
Indonesia Strain Gene Sequences

HA
AGCAAAAGCAGGGGTTCAATCTGTCAAAATGGAGAAAATAGTGCTTCTTTTTGCAATA
GTCAGTCTTGTTAAAAGTGATCAGATTTGCATTGGTTACCATGCAAACAACTCGACAG
AGCAGGTTGACACAATAATGCGAAAAGAACGTTACTGTTACACATGCCCAAGACATACT
GGAAAAGAAACACAACGGGAAGCTCTGCGATCTAGATGGAGTGAAGCCTCTAATTTT
GAGAGATTGTAGCGTAGCTGGATGGCTCCTCGGAAACCCAATGTGTGACGAATTCAT
CAATGTGCCGGAATGGTCTTACATAGTGGAGAAGGCCAATCCAGTCAATGACCTCTG
TTACCCAGGGGATTTCAATCACTATGAAGAATTGARACACCTATTGAGCAGAATARAAC
CATTTTGAGAAAATTCAGATCATCCCCAAAAGTTCTTGGTCCAGTCATGAAGCCTCAT
TAGGGGTGAGCTCAGCATGTCCATACCAGGGARAGTCCTCCTTTTTCAGARAATGTGG
TATGGCTTATCAAAAAGAACAGTACATACCCAACAATAAAGAGGAGCTACAATAATAC
CAACCAAGAAGATCTTTTGGTACTGTGGGGGATTCACCATCCTAATGATGCGGCAGA
GCAGACAAAGCTCTATCAAAACCCAACCACCTATATTTCCGTTGGGACATCAACACTA
AACCAGAGATTGGTACCAAGAATAGCTACTAGATCCAAAGTAAACGGGCAAAATGGA
AGGATGGAGTTCTTCTGCACAATTTTAAAGCCGAATGATGCAATCAACTTCGAGAGTA
ATGGAAATTTCATTGCTCCAGAATATGCATACAAAATTGTCAAGAAAGGGGACTCAAC
AATTATGAAAAGTGAATTGGAATATGGTAACTGCAACACCAAGTGTCAAACTCCAATG
GGGGCGATAAACTCTAGCATGCCATTCCACAATATACACCCTCTCACCATTGGGGAA
TGCCCCAAATATGTGAAATCAAACAGATTAGTCCTTGCGACTGGGCTCAGAAATAGC
CCTCAAACCGAGACCCGAGGATTATTTGGAGCTATAGCAGGTTTTATAGAGGGAGGA
TGGCAGGGAATGGTAGATGCTTGGTATGGCGTACCACCATAGCAATGAGCAGGGGAG
TGGGTACGCTGCAGACAAAGAATCCACTCAARAGGCAATAGATGGAGTCACCAATAA
GGTCAACTCGATCATTGACAAAATGAACACTCAGTTTGAGGCCCGTTGGAAGGGAATT
TAACAACTTAGAARGGAGAATAGAGAATTTAAACAAGAAGATGGAAGACGGGTTCCT
AGATGTCTGGACTTATAATGCTGAACTTCTGGTTCTCATGGAAAATGAGAGAACTCTA
GACTTTCATGACTCAAATGTCAAGAACCTTTACGACAAGGTCCGACTACAGCTTAGG
GATAATGCAAAGGAGCTGGGTAACGGTTGTTTCGAGTTCTATCATAAATGTGATAATG
AATGTATGGAAAGTGTAAGAAATCGGAACGTATGACTACCCGCAGTATTCAGAAGAAG
CGAGACTAARAAGAGAGGAAATAAGTGGAGTAAAATTGGAATCAATAGGAATTTACCA
AATACTGTCAATTTATTCTACAGTGGCGAGTTCCCTAGCACTGGCAATCATGGTAGCT
GGTCTATCCTTATGGATGTGCTCCAATGGATCGTTACAATGCAGAATTTGCATTTAAA
TTTGTGAGTTCAGATTGTAGTTAAAAACACCCTTGTTTCTACT (SEQ ID NO: 1)

NA
AGCAAAAGCAGGAGTTCAAAATGAATCCAAATCAGARGATAATAACCATCGGATCAAT
CTGTATGGTAACTGGAATAGTTAGCTTAATGTTACAAATTGGGAACATGATCTCAATA
TGGGTCAGTCATTCAATTCACACAGGGAATCAACACCAATCTGAACCAATCAGCAATA
CTAATTTTCTTACTGAGAAAGCTGTGGCTTCAGTAARATTAGCGGGCAATTCATCTCT
TTGCCCCATTAACCGGATGGGCTGTATACAGTAAGGACAACAGTATAAGGATCGGTTC
CAAGGGGGATGTGTTTGTTATAAGAGAGCCGTTCATCTCATGCTCCCACTTGGAATG
CAGAACTTTCTTTTTGACTCAGGGAGCCTTGCTGAATGACAAGCACTCCAATGGGAC
TGTCAAAGACAGAAGCCCTCACAGAACATTAATGAGTTGTCCTGTGGGTGAGGCTCC
CTCCCCATATAACTCAAGGTTTGAGTCTGTTGCTTGGTCAGCAAGTGCTTGCCATGAT
GGCACCAGTTGGTTGACGATTGGAATTTCTGGCCCAGACAATGGGGCTGTGGCTGT
ATTGAAATACAATGGCATAATAACAGACACTATCAAGAGTTGGAGGAACAACATACTG
AGAACTCAAGAGTCTGAATGTGCATGTGTAAATGGCTCTTGCTTTACTGTAATGACTG
ACGGACCAAGTAATGGTCAGGCATCACATAAGATCTTCAAAATGGAAAAAGGGAAAG
TGGTTAAATCAGTCGAATTGGATGCTCCTAATTATCACTATGAGGAATGCTCCTGTTA
TCCTAATGCCGGAGAAATCACATGTGTGTGCAGGGATAATTGGCATGGCTCAAATCG
GCCATGGGTATCTTTCAATCAAAATTTGGAGTATCAAATAGGATATATATGCAGTGGA
GTTTTCGGAGACAATCCACGCCCCAATGATGCGAACAGETAGTTGTGGTCCGGTGTCC
TCTAACGGGGCATATGGGGTAAAAGGCGTTTTCATTTAAATACGGCAATGGTGTCTGG
ATCGGGAGAACCAAAAGCACTAATTCCAGGAGCGGCTTTGAAATGATTTGGGATCCA
AATGGGTGGACTGAAACGGACAGTAGCTTTTCAGTGAAACAAGATATCGTAGCAATA
ACTGATTGGTCAGGATATAGCGGGAGTTTTGTCCAGCATCCAGAACTGACAGGACTA
GATTGCATAAGACCTTGTTTCTGGGTTGAGTTGATCAGAGGGCGGCCCAAAGAGAGT
ACAATTTGGACTAGTGGGAGCAGCATATCTTTTTGTGGTGTARAATAGTGACACTGTGG
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GTTGGTCTTGGCCAGACGGTGCCGAGTTGCCATTCACCATTGACAAGTAGTTTGTTC
AAAAAACTCCTTGTTTCTACT (SEQ ID NO: 2)

M
AGCAAAAGCAGGTAGATGTTGAAAGATGAGTCTTCTAACCGAGGTCGARAACGTACGT
TCTCTCTATCATCCCGTCAGGCCCCCTCAAAGCCGAGATCGCACAGARACTTGAAGA
TGTCTTTGCAGGARAGAACACCGATCTCGAGGCTCTCATGGAGTGGCTAAAGACAAG
ACCAATCCTGTCACCTCTGACTAAAGGGATTTTGGGATTTGTATTCACGCTCACCGTG
CCCAGTGAGCGAGGACTGCAGCGTAGACGCTTTGTCCAGAATGCCCTAAATGGARA
TGGAGATCCAAATAATATGCGATAGGCGCAGTTAAGCTATATAAGAACGCTGAARAGAGA
ARTAACATTCCATGGGGCTAAGGAGGETCGCACTCAGCTACTCAACCGGTGCACTTGC
CAGTTGCATGGGTCTCATATACAACAGGATGGGAACGGTGACTACGGAAGTGGCTTT
TGGCCTAGTGTGTGCCACTTGTGAGCAGATTGCAGATTCACAGCATCEGTCTCACAG
ACAGATGGCAACTATCACCAACCCACTAATCAGACATGAGAACAGAATGGTGCTGGC
CAGCACTACAGCTAAGGCTATGGAGCAGATGGCGGGATCAAGTGAGCAGGCAGCG
GAAGCCATGGAGATCGCTAATCAGGCTAGGCAGATGGTGCAGGCAATGAGGACAAT
TGGGACTCATCCTAACTCTAGTGCTGETCTGAGAGATAATCTTCTTGAAAATTTGCAG
GCCTACCAGAAACGAATGGGAGTGCAGATGCAGCGATTCAAGTGATCCTATTGTTGT
TGCCGCAAATATCATTGGGATCTTGCACTTGATATTGTGGATTCTTGATCGTCTTTTCT
TCAAATGCATTTATCGTCGCCTTAAATACGGTTTGAARAGAGGGCCTGCTACGGCAG
GGGTACCTGAGTCTATGAGGGAAGAGTACCGGCAGGAACAGCAGAGTGCTETGGAT
GTTGACGATGGTCATTTTGTCAACATAGAATTGGAGTAAAAAACTACCTTGTTTCTACT
(SEQ ID NO: 3)

NS
AGCAAAAGCAGGGTGACAAAAACATAATGGATTCCAACACTGTGTCAAGCTTTCAGG
TAGACTGCTTTCTTTGGCATGTCCGCAAACGATTTGCAGACCAAGAACTGGGTGATG
CCCCATTCCTTGACCGGCTTCGCCGAGATCAGAAGTCCCTAAGAGGAAGAGGCAAC
ACTCTTGGTCTGGACATCGAAACAGCTACTCGCGCAGGARAAGCAGATAGTGGAGCG
GATTCTGGAGGGGGAGTCTGATAAGGCACTTAAAATGCCGGCTTCACGCTACCTAAC
TGACATGACTCTCGAAGAAATGTCAAGGGACTGGTTCATGCTCATGCCCAAGCAGAA
AGTGGCAGGTTCCCTTTGCATCAAAATGGACCAGGCAATAATGGATAAAACCATCAT
ATTGAAAGCAAACTTCAGTGTGATTTTTGACCGGTTGGAAACCCTAATACTACTTAGA
GCTTTCACAGAAGAAGGAGCAATCGTGGGAGAAATCTCACCATTACCTTCTCTTCCA
GGACATACTGGTGAGGATGTCAAAAATGCAATTGGCGTCCTCATCGGAGGACTTGAA
TGGAATGATAACACAGTTCGAGTCACTGAAACTATACAGAGATTCGCTTGGAGAAAC
AGTGATGAGGATGGGAGACTTCCACTCCCTCCAAATCAGAAACGGTAALATGGCGAGA
ACAATTGAGTCAGAAGTTTGAAGAARATAAGGTGGCTGATTGAAGAAGTAAGACATAG
ATTGAAAATTACAGAAAACAGCTTCGAACAGATAACGTTTATGCRAAGCCTTACAACTA
CTGCTTGAAGTGGAGCAAGAGATAAGAGCCTTCTCGTTTCAGCTTATTTAATGATAAR
AAACACCCTTGTTTCTACT (SEQ ID NO: 4)

NP
AGCAARAGCAGGGTAGATAATCACTCACCGAGTCGACATCAGCATCATGGCGTCTCAA
GGCACCAAACGATCTTATGAARCAGATGGAAACTGGTGEGGAACGCCAGAATGCTACT
GAGATCAGGGCATCTGTTGGAAGAATGGTTAGTGGCATTGGGAGGTTCTACATACAG
ATGTGCACAGAACTCAAACTCAGTGACTATGAAGGGAGGCTGATCCAGAACAGCATA
ACAATAGAGAGAATGGTACTCTCTGCATTTGATCGARAGAAGGAACAGATACCTGGAA
GAACACCCCAGTGCGGGAAAGGACCCGAAGAAGACTGGAGGTCCAATTTATCGGAG
GAGAGACGGGAAATGGGTGAGAGAGCTAATTCTGTACGACAAAGAGGAGATCAGGA
GGATTTGGCGTCAAGCGAACAATGGAGAGGACGCAACTGCTGGTCTTACCCACCTG
ATGATATGGCATTCCAATCTAAATGATGCCACATATCAGAGAACGAGAGCTCTCETG
CGTACTGGAATGGACCCAAGGATGTGCTCTCTGATGCAAGGGTCAACTCTCCCGAG
GAGATCTGGAGCTGCCGEGTGCAGCAGTAAAGGGGGTAGGGACAATGGTCGATGGAG
CTGATTCGGATGATAAAACGAGGGATCAACGACCGGAATTTCTGGAGAGGCGAAAAT
GGAAGAAGAACAAGGATTGCATATGAGAGAATGTGCAACATCCTCAAAGEGGAAATTC
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CAAACAGCAGCACAAAGAGCAATGATGGATCAAGTGCGAGAGAGCAGAAATCCTGG
CAATGCTGAAATTGAAGATCTCATTTTTCTGGCACGGTCTGCACTCATCCTGAGAGG
ATCAGTGGCCCATAAGTCCTGCTTGCCTGCTTGTGTGTACGGACTTGCAGTGGCCAG
TGGATATGACTTTGAGAGAGAAGGGTACTCTCTGGTTGGAATAGATCCTTTCCGCCT
GCTTCAAAACAGCCAGGTCTTTAGTCTCATTAGACCAAATGAGAATCCAGCACATAAG
AGTCAATTAGTGTGGATGGCATGCCACTCTGCAGCATTTGAGGACCTTAGAGTCTCA
AGTTTCATCAGAGGGACAAGAGTGGTCCCAAGAGGACAGCTATCCACCAGAGGGGT
TCAAATTGCTTCAAATGAGAACATGGAGGCAATGGACTCCAACACTCTTGAACTGAG
AAGCAGATATTGGGCTATAAGAACCAGAAGCGGAGGAAACACCAACCAGCAGAGGG
CATCTGCAGGACAGATCAGCGTTCAGCCCACTTTCTCGGTCCAGAGAAACCTTCCCT
TCGAAAGAGCGACCATTATGGCAGCATTTACAGGAAATACTCGAGGGCAGAACGTCTG
ACATGAGGACTGAAATCATAAGAATGATGGAAAGTGCCAGACCAGAAGATGTGTCAT
TCCAGGGGCGGGGAGTCTTCGAGCTCTCGGACGAAAAGGCAACGAACCCGATCGT
GCCTTCCTTTGACATGAATAATGAAGGATCTTATTTCTTCGGAGACAATGCAGAGGAG
TATGACAATTAAAGAAAAATACCCTTGTTTCTACT (SEQ ID NO: 5)

PA
AGCGAAAGCAGGTACTGATCCAAAATGGAAGACTTTGTGCGACAATGCTTCAATCCA
ATGATTGTCGAGCTTGCGGAAAAGGCAATGAAAGAATATCGGGAAGATCCGAAAATC
GAAACGAACAAGTTTGCTGCAATATGCACACACTTGGAGGTCTGTTTCATGTATTCGG
ATTTTCACTTTATTGATGAACGGAGTGAATCAATAATTGTAGAATCTGGAGATCCGAA
TGCATTATTGAAACACCGATTTGAAATAATTGAAGGAAGAGACCGAACGATGECCTG
GACTGTGGTGAATAGTATCTGCAACACCACAGGAGTTGAGAAACCTAAATTTCTCCC
AGATTTGTATGACTACAAAGAGAACCGATTCATCCGARATTGGAGTGACACGGAGGGA
AGTTCATACATACTATCTGCAGAAAGCCAACAAGATAAAATCCGAGGAGACACATATT
CACATATTCTCATTCACAGGGGAGGAAATGGCCACCAAAGCGGACTACACCCTTGAT
GAAGAGAGCAGGGCAAGAATTAAAACCAGGCTGTTCACCATAAGGCAGGAAATGGC
CAGTAGGGGTCTATGGGATTCCTTTCGTCAATCCGAGACAGGCGAAGAGACAATTGA
AGAAARATTTGAAATCACTGGAACCATGCGCAGACTTGCAGACCAAAGTCTCCCACC
GAACTTCTCCAGCCTTGAAAACTTTAGAGCCTATGTCGATGGATTCCAACCGAACGG
CTGCATTGAGGGCAAGCTTTCTCAAATGTCAAAAGAAGTGAATGCTAGAATTGAGCC
ATTTTTGAAGACAACGCCACGCCCTCTCAGACTACCTGATGGGCCTCCTTGCTCTCA
GCGGTCGAAGTTCTTGCTGATGGATGCCCTTAAATTAAGCATCGAAGACCCGAGTCA
TGAGGGGGAGGGGATACCACTATACGATGCAATCARATGCATGAAGACATTTTTCGG
CTGGAAAGAGCCCAACATCGTGAAACCACATGAAAAAGGTATARACCCCAATTACCT
CCTGGCTTGGAACCAAGTGCTGGCAGAACTCCAAGATATTGAARATGAGCAGAAAAT
CCCAAAAACAAAGAACATGAAAAAAACAAGCCAGTTGAAGTGGGCACTCGGTGAGAA
CATGGCACCAGAGAAAGTAGACTTTGAGCACTGCAAAGATGTTAGCGATCTAAGACA
GTATGACAGTGATGAACCAGAGTCTAGATCACTAGCAAGCTGGATTCAGAGTCAATT
CAACAAGGCATGTGAATTGACAGATTCGATTTGGATTGAACTCGATGAAATAGCAGA
AGACGTAGCTCCAATTGAGCACATTGCAAGTATGAGAAGGAACTATTTTACAGCGGA
AGTATCCCATTGCAGGGCCACTGAATACATAATGAAGCGAGTCTACATAAACACAGC
CCTGTTGAATGCATCCTGTGCAGCCATGGATGACTTTCAACTGATTCCAATGATAAGC
AAATGCAGAACCAAAGAAGGAAGACGGAAAACTAATCTGTATGGATTCATTATAARAG
GGAGATCCCACTTGAGGAATGATACCGATGTCGTAAATTTTGTGAGTATGGAATTCTC
TCTTACTGATCCGAGGCTGGAGCCACACAAGTGGGAAAAGTACTGTGTCCTCGAGAT
AGGAGACATGCTCCTCCGGACTGCAGTACGGCCARGTTTCGAGGCCCATGTTCCTGT
ATGTAAGAACCAATGGAACCTCCAAGATCARAATGAAATCGGCCATCGARATGAGGC
GATGCCTTCTTCAATCCCTTCAACAAATTGAAAGCATGATTGAAGCCGAGTCTTCTGT
CAAAGAGAAGGACATGACCAAAGAATTCTTTGAAAACAAATCAGAAACATGGCCGATT
GGAGAGTCCCCCAAGGGAGTGGAGGAAGGCTCCATCGGARAGGTGTGCAGAACCTT
GCTGGCGAAGTCTGTGTTCAACAGTTTATATGCATCTCCACAACTCGAGGGGTTTTC
AGCTGAATCAAGAAAATTGCTTCTCATTGCTCAGGCACTTAGGGACAACCTGGAACC
TGGGACCTTCGATCTTCGAGGGCTATATGAAGCAATTGAGGAGTCCCTGATTAACGA
TCCCTGGGTTTTGCTTAATGCGTCTTGETTCAACTCCTTCCTCGCACATGCACTGARA
TAGTTGTGCCAATGCTACTATTTGCTATCCATACTGTCCAAAAAAGTACCTTGTTTCTA
CT (SEQ ID NO: 6)
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PB1
AGCGAAAGCAGGCAAACCATTTGAATGGATGTCAATCCCGACTTTACTTTTCTTGAAAG
TACCAGTGCAAAATGCTATAAGTACCACCTTCCCTTATACTGGAGACCCTCCATACAG
CCATGGAACAGGGACAGGATACACCATGGACACAGTCAACAGAACACACCAATATTC
AGABRAAGGGGAAGTGGACAACAAACACAGAGACTGGAGCACCCCAACTCAACCCGA
TTGATGGACCACTACCTGAGGATAATGAGCCCAGTGGGTACGCACAAACAGATTGTG
TATTGGAAGCAATGGCTTTCCTTGAAGAATCCCACCCAGGGATCTTTGAAAACTCGT
GTCTTGAAACGATGGAAATTGTTCAACAAACAAGAGTGGATAAACTGACCCAAGGTC
GCCAGACCTATGACTGGACATTGAATAGAAACCAACCGEGCTCGCAACTGCTTTGGCCA
ACACTATAGAAATCTTCAGATCGAACGGTCTAACAGCCAATGAATCGEGGACGGCTAA
TAGATTTCCTCAAGGATGTGATGCGAGTCAATGCGATAAGGAAGAAATGGAGATAACAA
CACATTTCCAGAGAAAGAGAAGGGTGAGGGACAACATGACCAAGAAAATGGTCACAC
AAAGAACAATAGGGAAGAAAAAACAAAGGCTGAACAARAAGAGCTACCTGATAAGAG
CACTGACACTGAACACAATGACAAAAGATGCAGAAAGAGGCAAATTGAAGAGGCGAG
CGATTGCAACACCCGGAATGCAAATCAGAGGATTCGTGTACTTTGTTGARAACACTAG
CGAGGAGTATCTGTGAGAAACTTGAGCAATCTGGACTCCCAGTCGGAGGGAATGAG
AAGAAGGCTAAATTGGCAAACGTCGTGAGGAAGATGATGACTAACTCACAAGATACT
GAACTCTCCTTTACAATTACTGGAGACAATACCAAATGGAATGAGAATCAGAATCCTA
GGATGTTTCTGGCAATGATAACCGTACATCACAAGGAACCAGCCAGAATGGTTTCGGA
ATGTCTTAAGCATAGCTCCTATAATGTTCTCAAACAAAATGGCGACGACTAGGAARAGG
ATACATGTTCGAAAGTAAGAGCATGAAGTTACGAACACAAATACCAGCAGALAATGCTT
GCAAACATTGATCTTAAATACTTCAATGAATTAACGAAARAGARAATTGAGARAAATAAG
GCCTCTATTAATAGATGGTACAGCCTCATTGAGCCCTGGAATGATGATGGGCATGTT
CAACATGCTGAGTACAGTCCTAGGAGTTTCAATCCTGAATCTTGGACAGAAAAGGTA
CACCAARACCACATATTGGTGGGACGGACTCCAATCCTCTGATGATTTCGCTCTCAT
CGTAAATGCACCGAATCATGAGGGAATACAAGCAGGAGTGCGATAGGTTTTATAGGAC
TTGTAAACTAGTTGGAATCAATATGAGCAAGAAGAAGTCTTACATAAATCGGACAGGG
ACATTTGAATTCACGAGCTTTTTCTACCGCTATGGATTTGTAGCCAATTTCAGTATGG
AGCTGCCCAGTTTTGGAGTGTCTGGAATTAATGAATCGGCCGACATGAGCATTGETG
TTACAGTGATAAAARACAATATGATAAACAACGACCTTGGGCCAGCAACAGCTCAGAT
GGCTCTTCAGTTATTCATCAAGGACTACAGATACACATACCGATGCCACAGAGGGGA
TACGCAAATCCAAACAAGGAGATCATTCGAGCTCGAAGAAGCTGTGGGAGCAAMCCC
GTTCAAAGGCAGGACTGTTGGTTTCAGATCGGAGGACCAAATCTATACAATATCCGAA
ACCTCCATATTCCTGAAGTCTGCTTAAAATGGGAATTGATGGATGAAGATTACCAGGG
CAGACTGTGTAATCCTCTGAATCCATTCGTCAGCCATAAGGAAATTCGAATCTGTCAAC
AATGCTGTAGTAATGCCAGCTCATGGCCCGGCCAAGAGTATGGAATATGATGCCGTT
GCAACTACACATTCATGGATTCCTAAAAGGAACCGTTCCATTCTCAATACGAGTCAAA
GGGGAATTCTTGAGGATGAACAGATGTACCAGAAGTGCTGCAATCTATTCGAGAAAT
TCTTCCCCAGCAGTTCATATCGGAGGCCAGTTGGAATTTCCAGCATGGTGGAGGCCA
TGGTGTCTAGGGCCCGAATTGACGCACGAATCGATTTCCGAGTCTGGAAGGATTAAGA
AAGAAGAGTTTGCCGAGATCATCGAAGATCTGTTCCACCATTGAAGAACTCAGACGGC
AAAAATAGTGAATTTAGCTTGTCCTTCCTGAAAARAATGCCTTGTTTCTACT (SEQ ID NO: 7)

PB2
AGCGAAAGCAGGTCAAATATATTCAATATGGAGAGGATAAAAGAATTACGAGATCTAA
TGTCACAGTCCCGCACTCGCGAGATACTAACARAAAACCACTGTGGACCATATGGCCA
TAATCAAGAAATACACATCAGGAAGACAAGAGAAGAACCCTGCTCTCAGAATGARAAT
GGATGATGGCAATGAAATATCCAATCACAGCGGACAAGAGAATAATAGAGATGATTC
CTGAAAGGAATGAACAAGGGCAGACGCTCTGGAGCAAGACAAATGATGCTGGATCG
GACAGGGTGATGGETGTCTCCCCTAGCTGTAACTTGGTGGAATAGGAATGGGCCGGC
GACARAGTGCAGTTCATTATCCAAAGGTTTACAAAACATACTTTGAGAAGGTTGAAAGA
TTAAAACATGGAACCTTCGGTCCCGTTCATTTCCGAAACCAGGTTAARATACGCCGC
CGAGTTGATATAAATCCTGGCCATGCAGATCTCAGTGCTARAGAAGCACAAGATGTC
ATCATGGAGGTCGTTITCCCAAATGAAGTGGGAGCTAGAATATTGACATCAGAGTCG
CAATTGACAATAACGAAAGAGRAGAAAGAAGAGCTCCAAGATTGTAAGATTGECTCCC
TTAATGGTTGCATACATGTTGGAAAGGCGAACTGGTCCGCAAGACCAGATTCCTACCG
GTAGCAGGCGGAACAAGTAGTGTGTACATTGAGCGTATTGCATTTGACTCAAGGGACC
TGCTGGGAACAGATGTACACTCCAGGCGGAGAAGTGAGAAATGACGATGTTGACCA
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CGAGTTTGATCATTGCTGCCAGAAACATTGTTAGGAGAGCAACAGTATCAGCGGATCC
ACTGGCATCACTGCTGGAGATGTGTCACAGCACACAAATTGGTGGGATAAGGATGGT
CGGACATCCTTAGGCAAAATCCAACTGAGGAACAAGCTGTGGATATATGCARAGCAGC
AATGGGTCTTAGGATCAGTTCTTCCTTTAGCTTTGGAGGCTTCACTTTCAAAAGAACA
AGTGGATCATCCGTCAAGAAGCAAGAGGAAGTGCTTACAGGCAACCTCCARACATTG
ARAATAAGAGTACATGAGGGGTATGAGGAATTCACAATGGTTGGGCCCGAGGCCAAC
AGCTATCCTGAGGARAGCAACTAGAAGGCTGATTCAGTTGATAGTAAGTGGAAGAGA
CCAACAATCAATCGCTGAGGCAATCATTGTAGCAATGGTGTTCTCACAGGAGGATTG
CATGATAAAGGCACGTCCGAGGCGATCTGAATTTCGTAARACAGAGCARACCAAAGATT
AAACCCCATGCATCAACTCCTGAGACATTTTCAAAAGGACGCAAAAGTGCTATTTCAG
AATTGGGGAATTGAACCCATTGATAATGTCATGGGGATCGATCGGAATATTACCTGACA
TGACTCCCAGCACAGAAATGTCACTGAGAGGAGTAAGAGTTAGTAAAATGGGAGTGG
ATGAATATTCCAGCACTGAGAGAGTAGTTGTAAGTATTGACCGTTTCTTAAGGGTTCG
AGATCAGCGGCEGAACCTACTCTTATCTCCCGAAGAGGTCAGCGAAACCCAGGGAA
CAGAGAAATTGACAATAACATATTCATCATCAATGATGTGGGARATCAACGGTCCTGA
GTCAGTGCTTGTTAACACCTATCAGTGGATCATCAGAAACTGGGAGACTGTGAAGAT
TCAATGGTCTCAAGACCCCACGATGCTGTACAATAAGATGGAGTTTGAACCGTTCCA
ATCCTTGGTACCCAAAGCTGCCAGAGGTCAATACAGTGGATTTGTGAGAACATTATTC
CAGCARATCCGTGACGTACTGGGGACATTTGATACTGTCCAGATAATAAAGCTGCTA
CCATTTGCAGCAGCCCCACCGAAGCAGAGCAGAATGCAGTTTTCTTCTCTAACTGTG
AATGTGAGAGGCTCAGGAATGAGAATACTCGTAAGGGGCAATTCCCCTGTGTTCAAC
TACAATAAGGCAACCAAAAGGCTTACCGTCCTTGGAAAGGACGCAGGTGCATTAACA
GAGGATCCGGATGAAGGGACAGCCGGAGTGGAGTCTGCAGTACTGAGGGGATTCTT
AATTTTAGGCAAGGAGGACAAAAGGTATCCACCAGCATTGAGCATCAATGAACTGAG
CAATCTTGCGAAGGGGGAGAAAGCTAATGTGCTGATAGGGCAAGGTGACGTGGTGT
TGGTAATGAAACGAAAACGGGACTCTAGCATACTTACTGACAGCCAGACAGCGACCA
AAAGAATTCGGATGGCCATCAATTAGTGTCGAATTGTTTAAAAACGACCTTGTTTCTA
CT (SEQ ID NO: 8)
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FIGURE 3

PCT/US2009/068321

A/Turkey/Turkey/1/05 Attenuated Strain Gene Sequences

HA
AGCAAAAGCAGGGGTTCAATCTGTCAAAATGGAGAAAATAGTGCTTCTTCTTGCAATA
GTCAGCCTTGTTAAAAGTGATCAGATTTGCATIGGTTACCATGCAAACAACTCGACAG
AGCAGGTTGACACAATAATGGAAAAGAACGTCACTGTTACACATGCCCAAGACATACT
GGAAAAGACACACAACGGGAAACTCTGCGATCTACGATCGGAGTGAAGCCTCTAATTTT
AGAGAGATTGTAGTGTAGCTGGATGGCTCCTCGGGAACCCAATGTGTGACGAATTCCT
CAATGTGCCGGAATGGTCTTACATAGTGGAGAAGATCAATCCAGCCAATGACCTCTG
TTACCCAGGGTATTTCAACGACTATGAAGAACTGAAACACCTATTGAGCAGAATAAAC
CATTTTGAGAAAATTCAGCGATCATCCCCAAAAGTTCTTGGTCAGACATGAAGCCTCAG
CAGGGGTGAGCTCAGCATGTCCATACCAGCGAAGGTCCTCCTTTTTTAGAAATGTGG
TATGGCTTATCAAAAANGGACAATGCATACCCAACAATAAAGAGAAGTTACAATAATAC
CAACCAAGAAGATCTTTTGCGTATTGTGGGGCGATTCACCATCCAAATGATGCGGCAGA
GCAGACAAGGCTCTATCAAAACCCAACTACCTATATTTCCGTTGGGACATCAACACTA
ANMCCAGAGATTGGTACCAAAAATAGCCACTAGATCTAAGCGTAAACGGCGCAAAGTGGA
AGGATGGAGTTCTTTTGGACAATTTTAAAACCGAATGATGCAATAARACTTTGAGAGTA
ATCGCGAAATTTCATTGCTCCAGAAAATGCATACAAAATTGTCAAGAAAGGGGACTCAAC
AATTATGAAAAGTGAGTTGGAATATGGTAACTGCAACACCAAGTGTCAAACTCCAATA
GGGGCGATAAACTCTAGTATGCCATTCCACAACATCCACCCTCTCACCATCGGGGAA
TGCCCCAAATATGTGAAATCAAGCAGATTAGTCCTTGCTACTGGGCTCAGAAATAGC
CCTCAAACCGAGACCCGAGGACTATTTGGAGCTATAGCAGGTTTTATAGAGGGAGGA
TGGCAGGGAATGGTAGATGGTTGGTATGGGTACCACCATAGCAACGAGCAGGGGAG
TGGGTACGCTGCAGACAAAGAATCCACTCAAAAGGCAATAGATGGAGTCACCAATAA
GGTCAACTCGATCATTGACAAAATGAACACTCAGTTTGAGGCTGTTGGAAGGGAATT
TAATAACTTAGAAAGGAGAATAGAAAATTTAAACAAGAACATGGAAGACGGATTCCT
AGATGTCTGGACTTATAATGCTGAACTTCTGGCTTCTCATGGAAAATGAGAGAACTCTA
GACTTTCATGACTCAAATGTCAAGAACCTTTACGACAAGGTCCGACTACAGCTTAGG
GATAATGCAAAGGAGCTTGCTAACGGTTGTTTCGAGTTCTATCACAGATGTGATAATG
AATGTATGGAAAGTGTAAGAAACGGAACGTATGACTACCCGCAGTATTCAGAAGAAG
CAAGATTAAAAAGAGAGGAARATAAGTGGAGTAAAATTGGAATCAATAGGAACTTACCA
AATACTGTCAATTTATTCAACAGTGGCGAGCTCCCTAGCACTGGCAATCATGGTGGCT
GGTCTATCTTTATGGATGTGCTCCAATGGATCGTTACAATGCAGAATTTGCATTTAAA
TTTGTGAGTTCAGATTGTAGTTAAAAACACCCTTGTTTCTACT (SEQ ID NO: 9)
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NA
AGCAAAAGCAGGAGTTCAAAATGAATCCAAATCAGAAGATAATAACCATCGGATCAAT
CTGTATGGTAATTGGAATAGTTAGCTTAATGTTACAAATTGGCGAACATGATCTCAATA
TGCGGTCAGTCATTCAATTCAGACAGGGAATCAATGCCAAGCTGAACCAATCAGCAATA
CTAAATTTCTTACTGAGAAAGCTGTGGCTTCAGTAACATTAGCGGGCAATTCATCTCT
TTGCCCCATTAGCGGATGGGCTGTATACAGTAAGGACAACAGTATAAGGATCGGTTC
CAGGGGGGATGTCGTTTGTTATAACGAGAGCCGTTCATCTCATGCTCCCACTTGGAATG
CAGAACTTTCTTTTTGACTCAGGGAGCCTTGCTGAATGACAAGCACTCCAATGGGAC
TGTCAAAGACAGAAGCCCTCACAGAACATTAATGAGTTGTCCTGTGGGTGAGGCTCC
CTCCCCATATAACTCAAGGTTTGAGTCTGTTGCTTGGTCAGCAAGTGCTTGCCATGAT
GGCACCAGTTGGTTGACAATTGGAATTTCTGGTCCAGACAATGGGGCTGTGGCTGT
ATTGAAATACAATGGCATAATAACAGACACCATCAAGAGTTGGAGGAACAACATACTG
AGAACTCAAGAGTCTGAATGTGCATGTGTAAATGGCTCTTGCTTTACTGTAATGACTG
ATGGACCAAGTAGTGGGCAGGCATCATATAAGATCTTCAAAATGGAAANAGGGARAMG
TGGTTAAATCAGTCGAATTGGATGCTCCTAATTATCACTATGAGGAGTGCTCCTGTTA
TCCTGATGCCGGCGARATCACATGTGTGTGCAGGGATAATTGGCATGGCTCAAATAG
GCCATGGGTATCTTTCAATCAAAATTTGGAGTATCAAATAGGATATATATGCAGTGGA
GTTTTCGGAGACAATCCACGCCCCAATGATGCGAACAGGTAGTTGTGGTCCGGTGTTC
TCTAACGGGGCATATGGGGTAAAAGGGTTTTCATTCAAATACGGCAATGGTGTTTGG
ATCGGGAGAACCAAAAGCACTAATTCCAGGAGCGGCTTTGAAATCGATTTGGGACCCA
AATGGGTGGACTGGAACGGACAGTAGCTTTTCGGTGAAGCAAGATATCGTAGCAATA
ACTGATTGGTCAGGATATAGCGGGAGTTTTGTCCAGCATCCAGAACTGACAGGATTA
GATTGCATAAGACCTTGTTTCTGGGTTGAGTTAATCAGAGGGCGEGCCTAAAGAGAGC
ACAATTTGGACCAGTGGGAGCAGCATATCTTTTTGTGGTGTAAATAGTGACACTGTTA
GTTGGTCTTGGCCAGACGGTGCTGAGTTGCCATTCACCATTGACAAGTAGTTTGETTC
AAAAAACTCCTTGITICTACT (SEQ ID NO: 10)

M
AGCARAAGCAGGTAGATGTTGAAAGATGAGTCTTCTAACCGAGGTCGAAACGTACGT
TCTCTCTATCATCCCGTCAGGCCCCCTCAAAGCCGAGATCGCACAGAAACTTGAAGA
TGTCTTTGCAGGAAAGAACACCGATCTCGAGGCTCTCATGGAGTGGCTAAAGACRAAG
ACCAATCCTGTCACCTCTGACTAAAGGGATTTTGGCATTTGTATTCACGCTCACCGTG
CCCAGTGAGCGAGGACTGCAGCGTAGACGCTTTGTCCAGAATGCCCTAAATGGAAN
TGGAGATCCAAATAATATGGATAGGGCAGTTAAGCTATATAAGAAGCTGAAAAGAGA
AARTARCATTCCATGGGGCTAAGGAGGTCGCACTCAGCTACTCAACCGGTGCACTTGC
CAGTTGCATGGGTCTCATATACAACAGCGATGGGAACGGTGACTACGGAAGTGGCTTT
TGGCCTAGTGTGTGCCACTTGTGAGCAGATTGCAGATTCACAGCATCGGTCTCACAG
ACAGATGGCAACTATCACCAACCCACTAATCAGACATGAGAACAGAATGGTGCTGGC
CAGCACTACAGCTAAGGCTATGGAGCAGATGGCGGGATCAAGTGAGCAGGCAGCG
GAAGCCATGGAGATCGCTAATCAGGCTAGGCAGATGGTGCAGGCAATGAGGACAAT
TGGGACTCATCCTAACTCTAGTGCTGGTCTGAGAGATAATCTTCTTGAAAATTTGCAG
GCCTACCAGAAACGAATGGGAGTGCAGATGCAGCGATTCAAGTGATCCTATTGTTGT
TGCCGCAAATATCATTGGGATCTTGCACTTGATATTGTGGATTCTTGATCGTCTTTTCT
TCAAATGCATTTATCGTCGCCTTAAATACGGTTTGAARAGAGGGCCTGCTACGGCAG
GGGTACCTGAGTCTATGAGGGAAGAGTACCGGCAGGAACAGCAGAGTGCTGTGGAT
GTTGACGATGGTCATTTTGTCAACATAGAATTGGAGTAAAAAACTACCTTGTTTCTACT
(SEQ ID NO: 3)

Figure 3 (cont’d)

SUBSTITUTE SHEET (RULE 26)



WO 2010/077986 PCT/US2009/068321
13/22

NS
AGCAARAAGCAGGGTGACAAAAACATAATGGATTCCAACACTGTGTCAAGCTTTCAGG
TAGACTGCTTTCTTTGGCATGTCCGCAAACGATTTGCAGACCAAGAACTGGGTGATG
CCCCATTCCTTGACCGGCTTCGCCGAGATCAGAAGTCCCTAAGAGGAAGAGGCAALC
ACTCTTGGTCTGGACATCGAAACAGCTACTCGCGCAGGAAAGCAGATAGTGGAGCG
CGATTCTGGAGGGGCGAGTCTGATAAGGCACTTAAAATGCCGGCTTCACGCTACCTAAC
TGACATGACTCTCGAAGAAATGTCAAGGGACTGCGTTCATGCTCATGCCCAAGCAGAA
AGTGGCAGGTTCCCTTTGCATCAAAATGGACCAGGCAATAATGGATAAAACCATCAT
ATTGAAAGCAAACTTCAGTGTGATTTTTGACCGGTTGGAAACCCTAATACTACTTAGA
GCTTTCACAGAAGAAGCAGCAATCGTGGGAGAAATCTCACCATTACCTTCTCTTCCA
GGACATACTGGTGAGGATGTCAAAAATGCAATTGGCGTCCTCATCGGAGGACTTGAA
TGCAATGATAACACAGTTCCGAGTCACTGAAACTATACAGAGATTCGCTTGGAGAAAC
AGTGATGCAGGATGGGAGACTTCCACTCCCTCCAAATCAGAAACGGTAAATGGCGAGA
ACAATTGAGTCAGAAGTTTGAAGAAATAAGGTGGCTGATTGAAGAAGTAAGACATAG
ATTGAAAATTACAGAAAACAGCTTCGAACAGATAACGTTTATGCAAGCCTTACAACTA
CTGCTTGARGTGGAGCAAGAGATAAGAGCCTTCTCGTTTCAGCTTATTTAATGATARAA
AAACACCCTTGTTTCTACT (SEQ ID NO: 4)

NP
AGCAAAAGCAGGGTAGATAATCACTCACCGAGTGACATCAGCATCATGGCGTCTCAA
GGCACCAAACGATCTTATGAACAGATGGAAACTGGTGGGGAACGCCAGAATGCTACT
GAGATCAGGGCATCTGTTGGAAGAATGGTTAGTGGCATTGGGAGGTTCTACATACAG
ATGTGCACAGAACTCAAACTCAGTGACTATGAAGGGAGGCTGATCCAGAACAGCATA
ACAATAGAGAGAATGGTACTCTCTGCATTTGATGAAAGAAGGAACAGATACCTGGAA
GAACACCCCAGTGCGGCGAAAGGACCCCGAAGAAGACTGGAGGTCCAATTTATCGGAG
GAGAGACGGGAAATGGGTCGAGAGAGCTAATTCTGTACGACAAAGAGGAGATCAGGA
GGATTTGGCGTCAAGCGAACAATGGAGAGGACGCAACTGCTGGTCTTACCCACCTG
ATGATATGGCATTCCAATCTAAATGATGCCACATATCAGAGAACGAGAGCTCTCGTG
CGTACTGGAATGGACCCAAGGATGTGCTCTCTGATGCAAGGGTCAACTCTCCCGAG
GAGATCTGGAGCTGCCGGTGCAGCAGTAAAGGGGGTAGCGACAATGGTGATGGAG
CTGATTCGGATGATAAAACGAGGGATCAACGACCGCGAATTTCTGGAGAGGCGAAAAT
GGAAGAAGAACAAGCGATTGCATATGAGAGAATCTGCAACATCCTCAAAGGGAAATTC
CAAACAGCAGCACAAAGAGCAATGATGGATCAAGTGCGAGAGAGCAGAAATCCTGG
GAATGCTGAAATTGAAGATCTCATTTTTCTGGCACGGTCTGCACTCATCCTGAGAGG
ATCAGTGGCCCATAAGTCCTGCTTGCCTGCTTGTGTGTACGGACTTGCAGTGGCCAG
TGGATATGACTTTGAGAGAGAAGGGTACTCTCTGGTTGGAATAGATCCTTTCCGCCT
GCTTCAAAACAGCCAGGTCTTTAGTCTCATTAGACCAARATGAGAATCCAGCACATAAG
AGTCAATTAGTGTGGATGGCATGCCACTCTGCAGCATTTGAGGACCTTAGAGTCTCA
AGTTTCATCAGAGGGACAAGAGTGGTCCCAAGAGGACAGCTATCCACCAGAGGGGT
TCAAATTGCTTCAAATGAGAACATGGAGGCAATGGACTCCAACACTCTTGAACTGAG
AAGCAGATATTGGGCTATAAGAACCAGAAGCGGAGGAAACACCAACCAGCAGAGGG
CATCTGCAGCACAGATCAGCGTTCAGCCCACTTTCTCGGTCCAGAGAAACCTTCCCT
TCGAAAGAGCGACCATTATGGCAGCATTTACAGGAAATACTGAGGGCAGAACGTCTG
ACATGAGGACTGAAATCATAAGAATGATGGAAAGTGCCAGACCAGAAGATGTGTCAT
TCCAGGGGCGGGGAGTCTTCGAGCTCTCGGACGAAAAGGCAACGAACCCGATCGT
GCCTTCCTTTGACATGAATAATGAAGGATCTTATTTCTTCGGAGACAATGCAGAGGAG
TATGACAATTAAAGARAAATACCCTTGTTTCTACT (SEQ ID NO: 5)

Figure 3 (cont’d)
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PA
AGCGAAAGCAGGTACTGATCCAAARATCGAAGACTTTGTGCGACAATGCTTCAATCCA
ATGATTGTCGAGCTTGCGGAAAAGGCAATGAAAGAATATCGGCAARGATCCGAAAATC
GAAACGAACAAGTTTGCTGCAATATGCACACACTTGGAGGTCTGTTTCATGTATTCGG
ATTTTCACTTTATTGATGAACGGAGTCAATCAATAATTGTAGAATCTGGAGATCCGAA
TGCATTATTGAAACACCGATTTGAARATAATTGAAGGAAGAGACCCAACGATGGCCTG
CGACTGTGGTGAATAGTATCTGCAACACCACAGCAGTTGAGARACCTAAATTTCTCCC
AGATTTGTATGACTACAAAGAGAACCGATTCATCGAAATTGGAGTGACACGGAGGCA
AGTTCATACATACTATCTGGAGAAAGCCAACAAGATAAAATCCGAGGAGACACATATT
CACATATTCTCATTCACAGGGGAGCAAATGGCCACCARAGCGGACTACACCCTTGAT
GAAGAGAGCAGGGCAAGAATTAAAACCAGGCTGTTCACCATAAGGCAGGAAATGEC
CAGTAGGGGTCTATGGEATTCCTTTCGTCAATCCGAGAGAGGCGAAGAGACAATTGA
AGAAAAATTTGAAATCACTGGAACCATGCGCAGACTTGCAGACCAAAGTCTCCCACC
GAACTTCTCCAGCCTTGAAAACTTTAGAGCCTATGTGGATCGATTCGAACCGAACGE
CTGCATTGAGGGCAAGCTTTCTCAAATGTCAAAAGAAGTCAATGCTAGAATTGAGCC
ATTTTTGAAGACAACGCCACGCCCTCTCAGACTACCTGATGGGCCTCCTTGCTCTCA
GCGGTCGAAGTTCTTGCTGATGGATGCCCTTARATTAAGCATCGAAGACCCGAGTCA
TGAGGGCCAGGGCATACCACTATACGATGCAATCARAATGCATGAAGACATTTTTCGE
CTGGAAAGAGCCCAACATCGTGAAACCACATGAAAAAGGTATAAACCCCAATTACCT
CCTGGCTTGGAAGCAAGTGCTGGCAGAACTCCAAGATATTGAARATGAGGAGAARAT
CCCAAAAACARAGAACATGAAAAAAACAAGCCAGTTGAAGTGGGCACTCGGTGAGAA
CATGGCACCAGAGAAAGTAGACTTTGAGGACTGCAAAGATGTTAGCGATCTAAGACA
GTATGACAGTGATGAACCAGAGTCTAGATCACTAGCAAGCTGGATTCAGAGTGAATT
CAACAAGGCATGTGAATTGACAGATTCGATTTGGATTGAACTCGATGAAATAGGAGA
AGACGTAGCTCCAATTGAGCACATTGCAAGTATGAGAAGGAACTATTTTACAGCGGA
AGTATCCCATTGCAGGGCCACTGAATACATAATGAAGGGAGTGTACATARACACAGC
CCTGTTGAATGCATCCTGTGCAGCCATGGATGACTTTCAACTGATTCCAATGATAAGC
AAATGCAGAACCAAAGAAGGAAGACGGAAAACTAATCTGTATGCGATTCATTATARAAG
GGAGATCCCACTTGAGGAATGATACCGATCTGGTAAATTTTGTGAGTATGGAATTCTC
TCTTACTGATCCGAGGCTGGAGCCACACAAGTGGGAARAGTACTGTGTCCTCGAGAT
AGGAGACATGCTCCTCCGGACTGCAGTAGGCCAAGTTTCGAGGCCCATGTTCCTGT
ATGTAAGAACCAATGGAACCTCCAAGATCAAAATGAAATGGGGCATGGAAATGAGGC
GATGCCTTCTTCAATCCCTTCAACAARATTGAAAGCATCATTGAAGCCGAGTCTTCTGT
CAAAGAGAAGGACATGACCAAAGAATTCTTTGAAAACAAATCAGAAACATGGCCGATT
GGAGAGTCCCCCAAGGGAGTGGAGGAAGGCTCCATCGGAAAGGTGTGCAGAACCTT
GCTGCGCGAAGTCTGTGTTCAACAGT TTATATGCATCTCCACAACTCGAGGGGTTTTC
AGCTGAATCAAGAAAATTGCTTCTCATTGCTCAGGCACTTAGCGACAACCTGCAACC
TGCGACCTTCGATCTTGGAGGCCTATATGAAGCAATTGAGGAGTGCCTGATTAACGA
TCCCTGGGTTITCCTTAATGCGTCTTCGTTCAACTCCTTCCTCGCACATGCACTGARA
TAGTTGTCGCAATGCTACTATTTGCTATCCATACTGTCCAAAAAAGTACCTTGTTTCTA
CT (SEQ ID NO: 6)

Figure 3 (cont’d)
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PB1
AGCGAAAGCAGGCAAACCATTTGAATGGATCGTCAATCCGACTTTACTTTTCTTGAAAG
TACCAGTGCAAAATGCTATAAGTACCACCTTCCCTTATACTGGAGACCCTCCATACAG
CCATGCGAACAGGGACAGGATACACCATGGACACAGTCAACAGAACACACCAATATTC
AGARMAGGGGAAGTGGACAACAAACACAGAGACTGGAGCACCCCAACTCAACCCGA
TTGATGGACCACTACCTGAGGATAATGAGCCCAGTGGGTACGCACAAACAGATTGTG
TATTGGAAGCAATGGCTTTCCTTGAAGAATCCCACCCAGGGATCTTTGAAAACTCGT
GTCTTGAAACGATGGAAATTGTTCAACAARACAAGAGTGGATAAACTGACCCAAGGTC
GCCAGACCTATGACTGGACATTGAATAGAAACCAACCGGCTGCAACTGCTTTGGCCA
ACACTATAGAAATCTTCAGATCGAACGGTCTAACAGCCAATGAATCGGGACGGCTAA
TAGATTTCCTCAAGGATGTGATGGAGTCAATGCGATAAGGAAGAAATGGAGATAACAA
CACATTTCCAGAGAAAGAGAAGGGTGAGGGACAACATGACCAAGAAAATGGTCACAC
ARAGAACAATAGGGAAGAAAARACAAAGGCTGAACAAAARGAGCTACCTGATAAGAG
CACTGACACTGAACACAATGACAAAAGATGCAGAAAGAGGCARATTGAAGAGGCGAG
CGATTGCAACACCCGGAATGCAAATCAGAGGATTCGTGTACTTTGTTGAAACACTAG
CGAGGAGTATCTGTGAGAAACTTGAGCAATCTGGACTCCCAGTCGGAGGGAATGAG
ARAGAAGGCTAAATTGGCAAACGTCGTGAGGAAGATGATGACTAACTCACAAGATACT
GAACTCTCCTTTACAATTACTGGAGACAATACCAAATGGAATGAGAATCAGAATCCTA
GGATGTTTCTGGCAATGATAACGTACATCACAAGCGAACCAGCCAGAATGGTTTCGGA
ATGTCTTAAGCATAGCTCCTATAATGTTCTCAAACAAAATGGCGAGACTAGGARAAGG
ATACATGTTCGAAAGTAAGAGCATGAAGTTACGAACACAAATACCAGCAGAAATGCTT
GCAAACATTGATCTTAAATACTTCAATGAATTAACCGAAAAAGAAAATTGAGAAAATAAG
GCCTCTATTAATAGATGGTACAGCCTCATTGAGCCCTGGAATGATGATGGGCATGTT
CAACATGCTGAGTACAGTCCTAGGAGTTTCAATCCTGAATCTTGGACAGAAAAGGTA
CACCARAACCACATATTGGTGGGACGGACTCCAATCCTCTGATGATTTCGCTCTCAT
CGTAAATGCACCGAATCATCGAGGGAATACAAGCAGGAGTGGATAGGTTTTATAGGAC
TTGTAAACTAGTTGGAATCAATATGAGCAAGAAGAAGTCTTACATAAATCGGACAGGG
ACATTTGAATTCACGAGCTTTTTCTACCGCTATGGATTTGTAGCCAATTTCAGTATGG
AGCTGCCCAGTTTTGCGAGTGTCTGGAATTAATGAATCGGCCGACATGAGCATTGGTG
TTACAGTGATAARAAAACAATATGATAAACAACGACCTTGGGCCAGCAACAGCTCAGAT
GGCTCTTCAGTTATTCATCAAGGACTACAGATACACATACCGATGCCACAGAGGGGA
TACGCAAATCCAAACAAGGAGATCATTCGAGCTGAAGAAGCTGTGGGAGCAAACCC
GTTCAAAGGCAGGACTGTTGGTTTCAGATGGAGGACCAAATCTATACAATATCCGAA
ACCTCCATATTCCTGAAGTCTGCTTAARATGGGAATTGATGGATGAAGATTACCAGGG
CAGACTGTGTAATCCTCTGAATCCATTCGTCAGCCATAAGGAAATTGAATCTGTCAAC
ARTGCTGTAGTAATGCCAGCTCATGGCCCGGCCAAGAGTATGGAATATGATGCCGTT
GCAACTACACATTCATGGATTCCTAAAAGGAACCGTTCCATTCTCAATACGAGTCAAA
GGGGAATTCTTGAGCGATGAACAGATGTACCAGAAGTGCTGCAATCTATTCGAGAAAT
TCTTCCCCAGCAGTTCATATCGGAGGCCAGTTGGAATTTCCAGCATGGTGGAGGCCA
TGGTGTCTAGGGCCCGAATTGACGCACGAATCCGATTTCCGAGTCTGGAAGGATTAAGA
AAGAAGAGTTTGCCGAGATCATGAAGATCTGTTCCACCATTGAAGAACTCAGACGGC
AAAAATAGTGAATTTAGCTTGTCCTTCGTGARAAAATGCCTTGTTICTACT (SEQ ID NO: 7)
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PB2
AGCGAAAGCAGGTCAAATATATTCAATATGGAGAGGATAAAAGAATTACGAGATCTAA
TGTCACAGTCCCGCACTCGCGAGATACTAACAAARAACCACTGTGGACCATATGGCCA
TAATCAAGAAATACACATCAGGAAGACAAGAGAAGARACCCTGCTCTCAGAATGAAAT
GGATGATGGCAATGAAATATCCAATCACAGCGGACAAGAGAATAATAGAGATGATTC
CTGAAAGGAATGAACAAGGGCAGACGCTCTGGAGCAAGACAAATGATGCTGGATCG
CACAGGGTGATGGTGTCTCCCCTAGCTGTAACTTGETGGAATAGGAATGGGCCGGC
GACAAGTGCAGTTCATTATCCAAAGGTTTACAAAACATACTTTGAGAAGGTTGAAAGA
TTAAAACATGGAACCTTCGGTCCCGTTCATTTCCGAAACCAGGTTAAAATACGCCGC
CGAGTTGATATAAATCCTGGCCATGCAGATCTCAGTGCTARAGAAGCACAAGATGTC
ATCATGGAGGTCGTTTTCCCAAATGAAGTGCGAGCTAGAATATTGACATCAGAGTCG
CAATTGACAATAACGAAAGAGAAGAAAGAAGAGCTCCAAGATTGTAAGATTGCTCCC
TTAATGGTTGCATACATGTTGGAAAGGGAACTGGTCCGCAAGACCAGATTCCTACCG
GTAGCAGGCGGAACAAGTAGTGTGTACATTGAGGTATTGCATTTGACTCAAGGGACC
TGCTGGGAACAGATGTACACTCCAGGCCGAGAAGTCGAGAAATCGACCGATGTTGACCA
GAGTTTGATCATTGCTGCCAGAAACATTGTTAGGAGAGCAACAGTATCAGCGGATCC
ACTGGCATCACTGCTGCGAGATGTGTCACAGCACACAAATTGGTGGGATAAGCGATGGT
GGACATCCTTAGGCAAAATCCAACTGAGGAACAAGCTGTGGATATATGCAAAGCAGC
AATGGGTCTTAGGATCAGTTCTTCCTTTAGCTTTGCGAGGCTTCACTTTCAAAAGAACA
AGTGGATCATCCGTCAAGAAGGAAGAGGAAGTGCTTACAGGCAACCTCCAAACATTG
AMRADTARGAGTACATGAGGGGTATGAGGAATTCACAATGGTTGCGGCGGAGGGCAAC
AGCTATCCTGAGGAAAGCAACTAGAAGGCTGATTCAGTTGATAGTAAGTGGAAGAGA
CCAACAATCAATCGCTGAGGCAATCATTGTAGCAATGGTGTTCTCACAGGAGGATTG
CATGATAAAGGCAGTCCGAGGCGATCTGAATTTCGTAAACAGAGCAAACCARAGATT
ABACCCCATGCATCAACTCCTGAGACATTTTCAAAAGGACGCAAAAGTGCTATTTCAG
ADATTGGGGAATTGAACCCATTGATAATGTCATGGGGATCGATCGGAATATTACCTGACA
TGACTCCCAGCACAGAAATGTCACTGAGAGGAGTAAGAGTTAGTAAAATGCGAGTGG
ATGAATATTCCAGCACTGAGAGAGTAGTTGTAAGTATTGACCGTTTCTTAAGGGTTCG
AGATCAGCGGGGGAACGTACTCTTATCTCCCGAAGAGGTCAGCGAAACCCAGGGAA
CAGAGAAATTGACAATAACATATTCATCATCAATGATGTGGGAAATCAACGGTCCTGA
GTCAGTGCTTGTTAACACCTATCAGTGCATCATCAGAAACTGGCGAGACTGTGAAGAT
TCAATGGTCTCAAGACCCCACGATGCTGTACAATAAGATGGAGTTTGAACCGTTCCA
ATCCTTGGTACCCAAAGCTGCCAGAGGTCAATACAGTGGATTTGTGAGAACATTATTC
CAGCAAATGCGTGACGTACTGGGGACATTTGATACTGTCCAGATAATAAAGCTGCTA
CCATTTGCAGCAGCCCCACCGAAGCAGAGCAGAATGCAGTTTTCTTCTCTAACTGTG
AATGTGAGAGGCTCAGGAATGAGAATACTCCGTAAGGGGCAATTCCCCTGTGTTCAAC
TACAATAAGGCAACCAAAAGGCTTACCGTCCTTGGAAAGGACGCAGGTGCATTAACA
GAGGATCCGGATGAAGGCGACAGCCGGAGTGGAGTCTGCAGTACTGAGGGGATTCTT
AATTTTAGGCAAGGAGGACAAAAGGTATGGACCAGCATTGAGCATCAATGAACTGAG
CAATCTTGCGAAGGGGCAGAAAGCTAATGTGCTGATAGGGCAAGGTGACGTGGTGT
TGGTAATGAAACGAAAACGGGACTCTAGCATACTTACTGACAGCCAGACAGCGACCA
AAAGAATTCGGATGGCCATCAATTAGTGTCGAATTGTTTAAAAACGACCTTGTTTCTA
CT (SEQ ID NO: 8)
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FIGURE 4
A/AnHui/1/05 Attenuated Strain Gene Sequences

HA
AGCAAAAGCAGGGGTTCAATCTGTCAAAATGGAGAAAATAGTGCTTCTTCTTGCAATA
GTCAGCCTTGTTAAAAGTGATCAGATTTGCATTGGTTACCATGCAAACAACTCCACAG
AGCAGGTTGACACAATAATGCGAARAAGAACGTTACTGTTACACATGCCCAAGACATACT
GGAAAAGACACACAACGGGAAGCTCTGCGATCTAGATGGAGTGAAGCCTCTGATTTT
ARGAGATTGTAGTGTAGCTGGATGGCTCCTCGGAAACCCAATGTGTGACGAATTCAT
CAATGTGCCGGAATGGTCTTACATAGTGGAGAAGGCCAACCCAGCCAATGACCTCTG
TTACCCAGGGAATTTCAACGACTATGAAGAACTGAAACACCTATTGAGCAGAATAAAC
CATTTTGAGAAAATTCAGATCATCCCCAAAAGTTCTTGGTCCGATCATGAAGCCTCAT
CAGGGGTCAGCTCAGCATGTCCATACCAGGGAACGCCCTCCTTTTTCAGAAATGTGG
TATGGCTTATCAAAAAGAACAATACATACCCAACAATAAAGAGAAGCTACAATAATAC
CAACCAGGAAGATCTTTTGATACTGTGGGGCGATTCATCATTCTAATGATGCGGCAGA
GCAGACAAAGCTCTATCAAAACCCAACCACCTATATTTCCGTTGGGACATCAACACTA
AACCAGAGATTGGTACCAAAAATAGCTACTAGATCCAAAGTAAACGGGCAAAGTGGA
AGGATGGATTTCTTCTGCGACAATTTTAAAACCGAATGATGCAATCAACTTCGAGAGTA
ATGGAAATTTCATTGCTCCAGAATATGCATACAAAATTGTCAAGAAAGGGGACTCAGC
AATTGTTAARAGTGAAGTGGAATATGGTAACTGCAACACAAAGTGTCAAACTCCAATA
GGGGCGATAAACTCTAGTATGCCATTCCACAACATACACCCTCTCACCATCGGGGAA
TGCCCCAAATATGTGAAATCAAACAAATTAGTCCTTGCGACTGGGCTCAGAAATAGTC
CTCAARACCGAGACCCGAGGACTATTTGGAGCTATAGCAGGGTTTATAGAGGGAGGAT
GGCAGGGAATGGTAGATGCTTGGTATGGGTACCACCATAGCAATGAGCAGGGGAGT
GGGTACGCTGCAGACAAAGAATCCACTCAAAAGGCAATAGATGGAGTCACCAATAAG
GTCAACTCGATCATTGACAAAATGAACACTCAGTTTCGAGGCCGTTGGAAGGGAATTT
AATAACTTAGAAAGGAGAATAGAGAATTTAAACAAGAAAATGGAAGACGGATTCCTAG
ATGTCTGGACTTATAATGCTGAACTTCTGGTTCTCATGGAAAATCAGAGAACTCTAGA
CTTCCATGATTCAAATGTCAAGAACCTTTACGACAAGGTCCGACTACAGCTTAGGGAT
AATGCAAAGGAGCTGGGTAACGGTTGTTTCCGAGTTCTATCACAAATGTGATAATGAAT
GTATGGAAAGTCGTAAGAAACGGAACGTATGACTACCCGCAGTATTCAGAAGAAGCAL
GATTAAAAAGAGAGGAAATAAGTGGAGTAAARATTGGAATCAATAGGAACTTACCAAAT
ACTGTCAATTTATTCAACAGTTGCGAGTTCTCTAGCACTGGCAATCATGGTGGCTGGT
CTATCTTTGTGGATGTGCTCCAATGGGTCGTTACAATGCAGAATTTGCATTTAAATTT
GTGAGTTCAGATTGTAGTTAAAAACACCCTTGTTTCTACT (SEQ ID NO: 11)
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Ra
AGCAAAAGCAGGAGTTCAAAATGAATCCAAATCAGAAGATAATAACCATTGGGTCAAT
CTGTATGGTAATTGCGAATAGTTAGCTTAATGTTACAAATTGGGAACATGATCTCAATAT
GGGTCAGTCATTCAATTCAAACAGCGAATCAACACCAAGCTGAACCAATCAGAAATG
CTAATTTTCTTACTGAGAACGCTGTGGCTTCAGTAACATTAGCGGGCAATTCATCTCT
TTGCCCCGTTAGAGGATGGGCTGTACACAGTAAAGACAACAGTATAAGGATTGGTTC
CAAGGGGGATGTTTTGTTATTAGAGAGCCGTTCATCTCATGCTCCCACTTGGAATG
CAGAACTTTCTTTTTGACTCAGGGAGCCTTACTGAATGACAAGCACTCCAATGGGACT
GTCAAAGACAGAAGCCCTCACAGAACATTAATGAGTTGTCCTGTGGGTGAGGCTCCC
TCCCCATATAACTCAAGGTTTGAGTCTGTTGCTTGGTCAGCAAGTGCTTGCCATGATG
GCACCAGTTGGTTGACAATTGGAATTTCTGGCCCAGACAATGGGGCTGTGGCTGTAT
TGAAATACAATGGCATAATAACAGACACTATCAAGAGTTGGAGGAACAACATACTGAG
AACTCAAGAGTCTGAATGTGCATGTGTAAATGGCTCTTGCTTTACTGTAATGACTGAT
GGACCAAGTAATGGGCAGGCATCATATAAGATCTTCAAAATGGAAAAAGGCGAAAGTG
GTTAAATCAGTCGAATTGAATGCTCCTAATTATCACTATGAGGAATGCTCCTGTTATC
CTGATGCTGGCGAAATCACATGTGTGTGCAGGGATAATTGGCATGGCTCGAATAGGC
CATGGGTATCTTTCAATCAGAATTTGGAGTATCAARATAGGATATATATGCAGTGGAGT
TTTCGGAGACAATCCACGCCCCAATGATGGAACAGGTAGTTGTGGETCCAGTGTCCCC
TAACGGGGCATATGGGATAAAAGGGTTTTCATTTAAATACGGCAATGGTGTTTGGATC
GGAAGAACCAAAAGCACTAATTCCAGGAGCGGCTTTGAAATGATTTGGGATCCAAAT
GGGTGGACTGAAACGGACAGTAACTTTTCGGTGAAACAAGATATAGTAGCAATAACT
GATTGGTCAGGATATAGCGGGAGTTTTGTCCAGCATCCAGAACTGACAGGATTAGAT
TGCATAAGACCTTGCTTCTGGGTTCGAGTTAATCAGAGGGCGGCCCAARGAGAGCACA
ATTTGGACTAGTGGGAGCAGCATATCTTTTTGTGCGTGTAAATAGTGACACTGTGAGTT
GGTCTTGGCCAGACGGTGCTGAGTTGCCATTCACCATTGACAAGTAGTTTGTTCARAA
AAACTCCTTGTTTCTACT (SEQ ID NO: 12)

M
AGCAAAAGCAGGTAGATGTTGAAAGATGAGTCTTCTAACCGAGGTCGAAACGTACGT
TCTCTCTATCATCCCGTCAGGCCCCCTCAAAGCCGAGATCGCACAGAAACTTGAAGA
TGTCTTTGCAGGAAAGAACACCGATCTCGAGGCTCTCATGGAGTGGCTAAAGACAAG
ACCAATCCTGTCACCTCTGACTAAAGGGATTTTGGGATTTGTATTCACGCTCACCGTG
CCCAGTGAGCGAGGACTGCAGCGTAGACGCTTTGTCCAGAATGCCCTAAATGGARA
TGGAGATCCAAATAATATGGATAGGGCAGTTAAGCTATATAAGAAGCTGAARAGAGA
AATAACATTCCATGGGGCTAAGGAGGTCGCACTCAGCTACTCAACCGGTGCACTTGC
CAGTTGCATGGGTCTCATATACAACAGGATGGCGAACGGTGACTACGGAAGTGGCTTT
TGGCCTAGTGTGTGCCACTTGTGAGCAGATTGCAGATTCACAGCATCGGTCTCACAG
ACAGATGGCAACTATCACCAACCCACTAATCAGACATGAGAACAGAATGGTGCTGGC
CAGCACTACAGCTAAGGCTATGGAGCAGATGGCGGGATCAAGTGAGCAGGCAGCG
GRAGCCATGGAGATCGCTAATCAGGCTAGGCAGATGGTGCAGGCAATGAGGACAAT
TGGGACTCATCCTAACTCTAGTGCTGGTCTGAGAGATAATCTTCTTGAAAATTTGCAG
GCCTACCAGAAACGAATGGGAGTGCAGATGCAGCGATTCAAGTGATCCTATTGTTGT
TGCCGCAAATATCATTGGGATCTTGCACTTGATATTGTGGATTCTTGATCGTCTTTTCT
TCAAATGCATTTATCGTCGCCTTAAATACGGTTTGAAAAGAGGGCCTGCTACGGCAG
GGGTACCTGAGTCTATGAGGGAAGAGTACCGGCAGGAACAGCAGAGTGCTGTGGAT
GTTGACGATGGTCATTTTGTCAACATAGAATTGGAGTAAAAAACTACCTTGTTTCTACT
(SEQ ID NO: 3)

Figure 4 (cont’d)
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NS
AGCAAAAGCAGGGTGACAAAAACATAATGGATTCCAACACTGTGTCAAGCTTTCAGG
TAGACTGCTTTCTTTGGCATGTCCGCAAACGATTTGCAGACCAAGAACTGGGTGATG
CCCCATTCCTTGACCGGCTTCGCCGAGATCAGAAGTCCCTAAGAGGAAGAGGCAAC
ACTCTTGGTCTGGACATCGAAACAGCTACTCGCGCAGGAAAGCAGATAGTGGAGCG
GATTCTGGAGGGGGAGTCTGATAAGGCACTTAAAATGCCGGCTTCACGCTACCTAAC
TGACATGACTCTCGAAGAAATGTCAAGGGACTGGTTCATGCTCATGCCCAAGCAGAA
AGTGGCAGGTTCCCTTTGCATCAAAATGGACCAGGCAATAATGGATAARACCATCAT
ATTGAAAGCAAACTTCAGTGTGATTTTTGACCGGTTGGAAACCCTAATACTACTTAGA
GCTTTCACAGAAGAAGGAGCAATCGTGGGAGAAATCTCACCATTACCTTCTCTTCCA
GGACATACTGGTGAGGATGTCAAAAATGCAATTGGCGTCCTCATCGGAGGACTTGAA
TGGAATGATAACACAGTTCGAGTCACTGAAACTATACAGAGATTCGCTTGGAGAAAC
AGTGATGAGGATGGGAGACTTCCACTCCCTCCAAATCAGARACGGTAAATGGCGAGA
ACAATTGAGTCAGAAGTTTGAAGAAATAAGGTGGCTGATTGAAGAAGTAAGACATAG
ATTGAAAATTACAGAAAACAGCTTCGAACAGATAACGTTTATGCAAGCCTTACAACTA
CTGCTTGAAGTGGAGCAAGAGATAAGAGCCTTCTCGTTTCAGCTTATTTAATGATARAA
AAACACCCTTGTTTCTACT (SEQ ID NO: 4)

NP
AGCAAAAGCAGGGTAGATAATCACTCACCGAGTGACATCAGCATCATGGCGTCTCAA
GGCACCAAACGATCTTATGAACAGATGGAAACTGGTGGGGAACGCCAGAATGCTACT
GAGATCAGGGCATCTGTTGGAAGAATGGTTAGTGGCATTGGGAGGTTCTACATACAG
ATGTGCACAGAACTCAAACTCAGTGACTATGAAGGGAGGCTGATCCAGAACAGCATA
ACAATAGAGAGAATGGTACTCTCTGCATTTGATGAAAGAAGGAACAGATACCTGGAA
GAACACCCCAGTGCGGGAAAGGACCCGAAGAAGACTGGAGGTCCAATTTATCGGAG
GAGAGACGGGAAATGGGTGAGAGAGCTAATTCTGTACGACARAGAGGAGATCAGGA
GGATTTGGCGTCAAGCGAACAATGGAGAGCGACGCAACTGCTGGTCTTACCCACCTG
ATGATATGGCATTCCAATCTAAATGATGCCACATATCAGAGAACGAGAGCTCTCGTG
CGTACTGGAATGGACCCAAGGATGTGCTCTCTGATGCAAGGETCAACTCTCCCGAG
GAGATCTGGAGCTGCCGGTGCAGCAGTAAAGGGGGTAGCGGACAATGGTCGATGGAG
CTGATTCGGATGATAAAACGCGAGGGATCAACGACCGGAATTTCTGGAGAGGCGAARAAT
GGAAGAAGAACAAGGATTGCATATGAGAGAATGTGCAACATCCTCAAAGGGAAATTC
CAAACAGCAGCACAAAGAGCAATGATGGATCAAGTGCGAGAGAGCAGARATCCTGG
GAATGCTGARATTGAAGATCTCATTTTTCTGGCACGGTCTGCACTCATCCTGAGAGG
ATCAGTGGCCCATAAGTCCTGCTTGCCTGCTTGTGTGTACGGACTTGCAGTGGCCAG
TGGATATGACTTTGAGAGAGAAGGGTACTCICTGGTTGGAATAGATCCTTTCCGCCT
GCTTCAAAACAGCCAGGTCTTTAGTCTCATTAGACCAAATGAGAATCCAGCACATAAG
AGTCAATTAGTGTGGATGGCATGCCACTCTGCAGCATTTGAGGACCTTAGAGTCTCA
AGTTTCATCAGAGGGACAAGAGTGGTCCCAAGAGGACAGCTATCCACCAGAGGGGT
TCAAATTGCTTCAAATGAGAACATGCGAGGCAATGGACTCCAACACTCTTGAACTGAG
AAGCAGATATTGGGCTATAAGAACCAGAAGCGGAGGAAACACCAACCAGCAGAGGG
CATCTGCAGGACAGATCAGCGTTCAGCCCACTTTCTCGEGTCCAGAGAAACCTTCCCT
TCGAAAGAGCGACCATTATGGCAGCATTTACAGGAAATACTGAGGGCAGAACGTCTG
ACATGAGGACTGAAATCATAAGAATGATGGAAAGTGCCAGACCAGAAGATGTGTCAT
TCCAGGGGCGGGGAGTCTTCGAGCTCTCGGACGAAAAGGCAACGAACCCGATCGT
GCCTTCCTTTGACATGAATAATGAAGGATCTTATTTCTTCGGAGACAATGCAGAGGAG
TATGACAATTAAAGAAAAATACCCTTGTTTCTACT (SEQ ID NO: 5)
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PA
AGCGAAAGCAGGTACTGATCCAAAATGGAAGACTTTGTGCGACAATGCTTCAATCCA
ATGATTGTCGAGCTTGCGGAAAAGGCAATGAAAGAATATGGGGAAGATCCGARAATC
GAAACGAACAAGTTTGCTGCAATATGCACACACTTGGAGGTCTGTTTCATGTATTCGG
ATTTTCACTTTATTGATGAACGGAGTGAATCAATAATTGTAGAATCTGGAGATCCGAA
TGCATTATTGAAACACCGATTTGAAATAATTGARGCGAAGAGACCGAACGATGGCCTG
GACTGTGGTGAATAGTATCTGCAACACCACAGGAGTTGAGAAACCTAAATTTCTCCC
AGATTTGTATGACTACAAAGAGAACCGATTCATCGAAATTGCAGTGACACGGAGGGA
AGTTCATACATACTATCTGGAGAAAGCCAACAAGATAAAATCCGAGGAGACACATATT
CACATATTCTCATTCACAGGGGAGGAAATGCGCCACCAAAGCGGACTACACCCTTGAT
GAAGAGAGCAGGGCAAGAATTAAAACCAGGCTGTTCACCATAAGGCAGGARAATGGC
CAGTAGGGGTCTATGGGATTCCTTTCGTCAATCCGAGAGAGGCGAAGAGACAATTGA
AGAAAAATTTGAAATCACTGGAACCATGCGCAGACTTGCAGACCAAAGTCTCCCACC
GAACTTCTCCAGCCTTGAAAACTTTAGAGCCTATGTGGATGGATTCGAACCGAACGG
CTGCATTGAGGGCAAGCTTTCTCAAATGTCAAAAGAAGTGAATGCTAGAATTGAGCC
ATTTTTGAAGACAACGCCACGCCCTCTCAGACTACCTGATGGGCCTCCTTGCTCTCA
GCGGTCGAAGTTCTTGCTGATGCGATGCCCTTAAATTAAGCATCGAAGACCCGAGTCA
TGAGGGGGAGGGGATACCACTATACGATGCAATCAAATGCATGAAGACATTTTTCGG
CTGGAAAGAGCCCAACATCGTGAAACCACATGAAAAAGGTATAAACCCCAATTACCT
CCTGGCTTGGAAGCAAGTGCTGGCAGAACTCCAAGATATTGAAAATGAGGAGAALAT
CCCAAAAACAAAGAACATGAAAAAAACAAGCCAGTTGAAGTGGGCACTCGGTGAGAA
CATGGCACCAGAGAAAGTAGACTTTGAGCGACTGCAAAGATGTTAGCGATCTAAGACA
GTATGACAGTGATGAACCAGAGTCTAGATCACTAGCAAGCTGCGATTCAGAGTGAATT
CAACAAGGCATGTGAATTGACAGATTCGATTTGGATTGAACTCGATGARATAGGAGA
AGACGTAGCTCCAATTGAGCACATTGCAAGTATGAGAAGGAACTATTTTACAGCGGA
AGTATCCCATTGCAGGGCCACTGAATACATAATGAAGGGAGTGTACATARACACAGC
CCTGTTGAATGCATCCTGTGCAGCCATGGATGACTTTCAACTGATTCCAATGATAAGC
AAATGCAGAACCAAAGAAGGAAGACGGAARACTAATCTGTATGGATTCATTATAAAAG
GGAGATCCCACTTGAGGAATGATACCCGATGTGGTARAATTTTGTGAGTATGGAATTCTC
TCTTACTGATCCGAGGCTGGAGCCACACAAGTGGCARAAGTACTGTGTCCTCGAGAT
AGGAGACATGCTCCTCCGGACTGCAGTAGGCCAAGTTTCGAGGCCCATGTTCCTGT
ATGTAAGAACCAATGGAACCTCCAAGATCAAAATGARATGGGGCATGGAAATGAGGC
GATGCCTTCTTCAATCCCTTCAACAAATTGAAAGCATGATTGAAGCCGAGTCTTCTGT
CAAAGAGAAGGACATGACCAAAGAATTCTTTGAAAACAAATCAGAAACATGGCCGATT
GGAGAGTCCCCCAAGGGAGTGGAGGAAGGCTCCATCGGAAAGCGTGTGCAGAACCTT
GCTGGCGAAGTCTGTGTTCAACAGTTTATATGCATCTCCACAACTCGAGGGGTTTTC
AGCTGAATCAAGAAAATTGCTTCTCATTGCTCAGGCACTTAGGGACAACCTGGAACC
TGGGACCTTCGATCTTGGAGGGCTATATGAAGCAATTGAGGAGTGCCTGATTAACGA
TCCCTGGGTTTTGCTTAATGCGTCTTGGTTCAACTCCTTCCTCGCACATGCACTGARA
TAGTTGTGGCAATGCTACTATTTGCTATCCATACTGTCCAAAAAAGTACCTTGTTTCTA
CT (SEQ ID NO: 6)
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PB1
AGCGAAAGCAGGCAAACCATTTCGAATGGATGTCAATCCGACTTTACTTTTCTTGAAAG
TACCAGTGCAARATGCTATAAGTACCACCTTCCCTTATACTGGAGACCCTCCATACAG
CCATGGAACAGGGACAGGATACACCATGCGACACAGTCAACAGAACACACCAATATTC
AGAAARGGGGAAGTGGACAACAAACACAGAGACTGGAGCACCCCAACTCAACCCGA
TTGATGGACCACTACCTGAGGATAATGAGCCCAGTGGGTACGCACARACAGATTGETG
TATTGGAAGCAATGGCTTTCCTTGAAGAATCCCACCCAGGGATCTTTGAARACTCGT
GTCTTGAAACGATGGAAATTGTTCAACAAACAAGAGTGGATARACTGACCCAAGGTC
GCCAGACCTATGACTGGACATTGAATAGAAACCAACCGGCTGCAACTGCTTTGGCCA
ACACTATAGAARATCTTCAGATCCGAACGGTCTAACAGCCAATGAATCGGGACGGCTAA
TAGATTTCCTCAAGGATGTGATGGAGTCAATGGATAAGGAAGAAATGGAGATAACAA
CACATTTCCAGAGAAAGAGAAGGGTGAGGGACAACATGACCAAGAAAATGGTCACAC
AAAGAACAATAGGGAAGAAAAAACAARGGCTGAACAAAAAGAGCTACCTGATAACGAG
CACTGACACTGAACACAATGACAAAAGATGCAGAAAGAGGCAAATTGAAGAGGCGAG
CGATTGCAACACCCGGAATGCAAATCAGAGGATTCGTGTACTTTGTTGAAACACTAG
CGAGGAGTATCTGTGAGAAACTTGAGCAATCTGGACTCCCAGTCGGAGGGAATGAC
AAGAAGGCTAAATTGGCAAACGTCGTCGAGGAAGATGATGACTAACTCACAAGATACT
GAACTCTCCTTTACAATTACTGGAGACAATACCAAATGGAATGAGAATCAGAATCCTA
GGATGTTTCTGGCAATGATAACGTACATCACAAGGAACCAGCCAGAATGGETTTCGGA
ATGTCTTAAGCATAGCTCCTATAATGTTCTCAAACAAAATGGCGAGACTAGGAAAAGG
ATACATGTTCGAAAGTAAGAGCATGAAGTTACGAACACAAATACCAGCAGAAATGCTT
GCAAACATTGATCTTAAATACTTCAATGAATTAACGARAAAAGAAAATTGAGAAAATARLG
GCCTCTATTAATAGATGGTACAGCCTCATTGAGCCCTGGAATGATGATGGGCATGTT
CAACATGCTGAGTACAGTCCTAGGAGTTTCAATCCTGAATCTTGGACAGAAANGGTA
CACCAAAACCACATATTGGTGGGACGCGACTCCAATCCTCTGATCGATTTCGCTCTCAT
CGTAAATGCACCGAATCATGAGGGAATACAAGCAGCGACGTGCGATAGGTTTTATAGGAC
TTGTAAACTAGTTGGAATCAATATGAGCAAGAAGAAGTCTTACATAAATCGGACAGGG
ACATTTGAATTCACGAGCTTTTTCTACCGCTATGGATTTGTAGCCAATTTCAGTATGG
AGCTGCCCAGTTTTGGAGTGTCTGGAATTAATGAATCGGCCGACATCGAGCATTGGTG
TTACAGTGATAAAARARCAATATGATAAACAACGACCTTGGGCCAGCAACAGCTCAGAT
GGCTCTTCAGTTATTCATCAAGGACTACAGATACACATACCGATGCCACAGAGGGGA
TACGCAAATCCAAACAAGGAGATCATTCGAGCTGAAGAAGCTGTGGGAGCAAACCC
GTTCAAAGGCAGGACTGTTGGTTTCAGATGGAGGACCAAATCTATACAATATCCGAA
ACCTCCATATTCCTGAAGTCTGCTTAAAATGGGAATTGATGGATGAAGATTACCAGGG
CAGACTGTGTAATCCTCTGAATCCATTCGTCAGCCATAAGGAAATTGAATCTGTCAAC
AATGCTGTAGTAATGCCAGCTCATGGCCCGGCCAAGAGTATGGAATATGATGCCETT
GCAACTACACATTCATGGATTCCTAAAAGGAACCGTTCCATTCTCAATACGAGTCAAA
GGGGAATTCTTGAGGATGAACAGATGTACCAGAAGTGCTGCAATCTATTCGAGAAAT
TCTTCCCCAGCAGTTCATATCGGAGGCCAGTTGGAATTTCCAGCATGGTGGAGGCCA
TGGTGTCTAGGGCCCGAATTGACGCACGAATCGATTTCGAGTCTGGAAGCGATTAAGA
AAGAAGAGTTTGCCGAGATCATGAAGATCTGTTCCACCATTGAAGAACTCAGACGGC
AAAAATAGTGAATTTAGCTTGTCCTTCCGTGAAAAAATGCCTTGTTTCTACT (SEQ ID NO: 7)
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PB2
AGCGAAAGCAGCGTCAAATATATTCAATATGCGAGAGGATAARAAGAATTACGAGATCTAL
TGTCACAGTCCCGCACTCGCGAGATACTAACAAAAACCACTGTGGACCATATGGCCA
TAATCAAGAAATACACATCAGGAAGACARGAGAAGAACCCTGCTCTCAGAATGAAAT
GGATGATGGCAATGAAATATCCAATCACAGCGGACAAGAGAATAATAGAGATGATTC
CTGAAAGGAATGAACAAGGGCAGACGCTCTGGAGCAAGACAAATGATGCTGGATCG
GACAGGGTGATGGTGTCTCCCCTAGCTGTAACTTGGTGCGAATAGGAATGGGCCGRC
GACAAGTGCAGTTCATTATCCAAAGGTTTACAAAACATACTTTGAGAAGCGTTGAAACGA
TTAAAACATGGAACCTTCGGTCCCGTTCATTTCCGAAACCAGGTTAAAATACGCCGC
CGAGTTGATATAAATCCTGGCCATGCAGATCTCAGTGCTAAAGAAGCACAAGATGETC
ATCATGGAGGTCGTTTTCCCAAATGAAGTGGGAGCTAGAATATTGACATCAGAGTCG
CAATTGACAATAACGAAAGAGAAGARAGAAGAGCTCCAAGATTGTAAGATTGCTCCC
TTAATGGTTGCATACATGTTGGAAAGGGAACTGGTCCGCAAGACCAGATTCCTACCG
GTAGCAGGCGGAACAAGTAGTGTGTACATTGAGGTATTGCATTTGACTCAAGGGACC
TGCTGGGAACAGATGTACACTCCAGGCGGAGAAGTGAGAAATGACGATGTTGACCA
GAGTTTGATCATTGCTGCCAGAAACATTGTTAGGAGAGCAACAGTATCAGCGGATCC
ACTGGCATCACTGCTGGAGATGTGTCACAGCACACAAATTGGTGGGATAAGCGATGGET
GGACATCCTTAGGCAAAATCCAACTGAGGAACRAAGCTGTGGATATATGCAAAGCAGC
AATGGGTCTTAGGATCAGTTCTTCCTTTAGCTTTGGAGGCTTCACTTTCAAAAGAACA
AGTGGATCATCCGTCAAGAAGGAAGAGGAAGTGCTTACAGGCAACCTCCAAACATTG
ADAATAAGAGTACATGAGGGGTATGAGGAATTCACAATGCGTTGGGCGCAGGEGCAAC
AGCTATCCTGAGGAAAGCAACTAGAAGGCTGATTCAGTTGATAGTAAGTGGAAGAGA
CCAACAATCAATCGCTGAGGCAATCATTGTAGCAATGGTGTTCTCACAGGAGGATTG
CATGATAAAGGCAGTCCGAGGCGATCTGAATTTCGTAAACAGAGCARACCAAAGATT
AAACCCCATGCATCAACTCCTGAGACATTTTCAAAAGGACGCAAAAGTGCTATTTCAG
AATTGGGGAATTGAACCCATTGATAATGTCATGGGGATGATCGGAATATTACCTGACA
TGACTCCCAGCACAGAAATGTCACTGAGAGGAGTAAGAGTTAGTAAAATGEGAGTGG
ATGAATATTCCAGCACTGAGAGAGTAGTTGTAAGTATTGACCGTTTCTTAAGGGTTCG
AGATCAGCGGGGGAACGTACTCTTATCTCCCGAAGAGGTCAGCGAAACCCAGGGAA
CAGAGAAATTGACAATAACATATTCATCATCAATGATGTGCGGAAATCAACGETCCTGA
GTCAGTGCTTGTTAACACCTATCAGTGGATCATCAGAAACTGCGGAGACTGTGAAGAT
TCAATGGTCTCAAGACCCCACGATGCTGTACAATAAGATGGAGTTTGAACCGTTCCA
ATCCTTGGTACCCAAAGCTGCCAGAGGTCAATACAGTGGATTTGTGAGAACATTATTC
CAGCAAATGCGTGACGTACTGGGGACATTTGATACTGTCCAGATAATAAAGCTGCTA
CCATTTGCAGCAGCCCCACCGAAGCAGAGCAGAATGCAGTTTTCTTCTCTAACTGTG
AATGTGAGAGGCTCAGGAATGAGAATACTCGTAAGGGGCAATTCCCCTGTGTTCAAC
TACAATAAGGCAACCAAAAGGCTTACCGTCCTTGCGAAAGGACGCAGGTGCATTAACA
GAGGATCCGGATGAAGGGACAGCCGGAGTGGAGTCTGCAGTACTGAGGGGATTCTT
AATTTTAGGCAAGGAGGACAAAAGGTATGGACCAGCATTGAGCATCAATCGAACTCAG
CAATCTTGCGAAGGGGGAGAAAGCTAATGTGCTGATAGGGCAAGGTCGACGTGGTGT
TGGTAATGAAACGAAAACGGGACTCTAGCATACTTACTGACAGCCAGACAGCGACCA
AAAGAATTCGGATGGCCATCAATTAGTGTCGAATTGTTTAAARACGACCTTGTTTCTA
CT (SEQ ID NO: 8)
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