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t
NA initiation codon
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WO 2004/094466 PCT/US2004/012050

BiLee

>PB2
AGCAGAAGCGGAGCGTTTTCAAGATGACGTTGGCTAAAATTGAACTACTAAAGCAGCTGTTA
AGGGACAA

TGAAGC

CAAA
ACGGTGTTGAGACAGACAACGGTAGACCAATACAACATAATAAGAAAATTCAATACATCAAG
AATTGAAA

AGAACC

CTTC
ATTAAGAATGAAGTGGGCCATGTGTTCCAATTTTCCCTTAGCTCTGACCAAGGGTGATATGG
CAAATCGA

ATCCCC

TTGG
AATACAAGGGAATACAACTTAAAACAAATGCTGAAGACATAGGAACTAAAGGACAAATGTGTT
CAATAGC

AGCAGT

TACG
TGGTGGAATACATATGGGCCCATAGGGGATACTGAAGGGTTTGAAAAGGTCTACGAAAGCTT
TTTICTCA

GAAAGA

TGAG
ACTTGACAATGCCACTTGGGGCCGAATGACCTTTGGCCCTGTTGAGAGAGTAAGAAAAAGA
GTACTACTA

AACCCG

CTCA
CCAAGGAAATGCCCCCAGATGAAGCGAGCAATGTAATAATGGAAATATTATTCCCTAAAGAA
GCAGGAAT

ACCAAG

AGAA
TCTACTTGGATAGATAGAGAACTGATAAAAGAAAAAAGAGAAAAATTGAAGGGAACGATGATA
ACTCCCA

TIGTAC

TGGC
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ATACATGCTTCAGAGAGAACTAGTTGCCCGAAGAAGGTTCCTGCCAGTAGCAGGAGCAACA
TCAGCAGAG

TTCATA

GAAA
TGCTACATTGCTTACAAGGTGAAAATTGGAGACAAATATATCATCCAGGAGGGAATAAACTAA
CTGAATC

TAGATC

TCAA
TCAATGATTGTAGCTTGCAGGAAGATAATCAGAAGATCAATAGTTGCATCAAACCCACTAGA
GCTAGCTG

TAGAGA

TTGC
AAATAAGACTGTGATAGACACTGAACCTTTAAAGTCATGTCTGGCAGCCCTAGATGGAGGTG
ATGTAGCC

TGTGAC

ATAA
TAAGAGCTGCATTAGGATTAAAAATTAGACAAAGACAAAGATTTGGGAGACTTCAACTAAAGA
GAATATC -

AGGGAG

AGGA
TTCAAAAATGATGAAGAGATATTAATCGGAAACGGAACAATACAAAAGATTGGAATATGGGBAC
GGAGAAG

AGGAAT

TCCA
TGTAAGATGTGGTGAATGCAGGGGGATATTGAAAAAAAGCAAAATGAGAATGGAAAAACTAC
TGATAAAT

TCAGCC

AAAA
AGGAGGACATGAAAGATTTAATAATCTTATGCATGGTATTTICTCAAGACACCAGGATGTTCC
AAGGAGT

GAGAGG

AGAG
ATAAATTTTCTTAATCGAGCAGGCCAACTTTTATCCCCCATGTACCAACTCCAACGATACTTIT
TGAATA

GGAGCA

ATGA
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WO 2004/094466 PCT/US2004/012050

CCTTTTTGATCAATGGGGATATGAGGAATCACCTAAAGCAAGTGAGCTACATGGGATAAATG
AATTAATG

AATGCA

JCTG
ACTATACATTGAAAGGGGTTGTAGTAACAAAAAATOGTGATTGATGATTTTAGTTCTACTGARA
CAGAAAA

AGTATC

TATA
ACAAAAAATCTTAGTTTAATAAAAAGGACTGGGGAAGTTATAATGGGAGCCAATGACGTAAGT
GAATTAG

AATCAG

AAGC
ACAGCTAATGATAACGTATGATACACCCAAGATGTGGGAAATGGGAACAACCAAAGAACTGGE
TACAAAAC

ACTTAC

CAAT
GGGTGCTTAAMAATTTAGTAACATTGAAGGCTCAGTTTCTTTTGGGAAAAGAAGACATGTICC
AATGGGA

TGCATT

TGAA
GCATTTGAAAGCATAATCCCTCAGAAGATGGCTGGTCAGTACAGTGGATTTGCAAGAGCAGT
GCTCAAAC

AAATGA

GAGA
CCAAGAGGTTATGAAAACTGACCAATTCATAAAATTGTIGCCTTTCTGTTTTTCGCCACCAAA
ATTAAGG

AGCAAT

GGAG
AGCCTTATCAATTTTTGAGGCTTATGCTGAAAGGAGGAGGGGAAAATTTCATCGAAGTAAGH
AAAGGGTC

CCCCTT

GTTC
TCCTACAATCCACAAACGGAAATCCTAACTATATGCGGCAGAATGATGTCATTAAAAGGAAAA
ATTGAGG

ATGAAG

AAAG
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WO 2004/094466 PCT/US2004/012050

AAATAGATCAATOGGGAATGCAGTACTGBCAGGCTTTCTTGTTAGTGGCAAATATGACCCAG
ATCTTGGA

GATTTC

AAAA
CCATTGAGGAACTTGAAAGACTAAAACCGGGAGAAAAAGCCAACATCTTACTTTACCAAGGA
AAGCCCGT

TAAAGT

AGTT
AAAAGGAAAAGATATAGTGCTTTATCCAATGATATTTCACAAGGGATTAAGAGACAAAGAATG
ACAGTTG

AGTCCA

TGGG
GTGGGCCTTGAGCTAATATAAATTTATCCATCAATTCAATAAATACAATTGAGTGAAAAATGCT

CGTGTT

TCTACT (SEQ—;DUU : '

>PB1

AGCAGAAGCGGAGCTTTAAGATGAATATAAATCCATATTTTCTTT TCATAGATGTACCTATACA
GGCAGC

AATTTC

AACA
ACATTCCCATACACCGGTGTTCCCCCTTATTCTCATGGAACGGGAACAGGCTACACAATAGA
CACCGTGA

TTAGAA

CACA
CGAGTACTCAAACAAGGGAAAACAATACATTTCTGATGTTACAGGATGTGTAATGGTAGATC
CAACAAAT

GGGCCA

TTAC
CCGAAGACAATGAACCGAGTGCCTATGCACAATTGGATTGTGTTCTGCAGGCTTTGGATAGA
ATGGATGA

AGAACA

TCCA
GGTCTGTTTCAAGCAGCCTCACAGAATGCCATGGAGGCACTAATGGTCAGAACAGTGGACA
AATTGACTC

AGGGGA

GACA
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WO 2004/094466 PCT/US2004/012050)

GACCTTTGATTGGACGCGTCTGTAGAACCAACCTGCTGCAACGGCACTGAACACAACAATAA
CCTCITTT

AGGTTG

AATG
ATTTAAATGGAGCCGACAAGGGTGGATTAGTGCCCTTITGCCAAGATATCATTGATTCATTAG
ACAAACC

TGAAAT

GATT
TTCTTCTCAGTAAAGAATATAAAGAAAAAATTGCCTGCTAAARMACAGAAAGGGTTTCCTTATAA
AAAGAA

TACCTA

TGAA
GGTAAAAGACAGAATAACAAGAGTGGAATACATCAAAAGAGCATTATCATTAAACACAATGAC
TAAAGAT

GCTGAA

AGAG
GCAAACTAAAAAGAAGAGCAATTGCCACCGCTGGGATACAAATCAGAGGATTTGTATTAGTA
GTTGAAAA

CITGGC

TAAA
AATATCTGTGAAAATCTAGAGCAAAGTGETTTACCCGTAGGTGBGAACBAAAGAAGGCCAA
ACTATCAA

ATGCAG

TGGC
TAAAATGCTCAGTAATTGTCCACCAGBAGGGATCAGTATGACTGTGACAGGAGACAATACTA
AATGGAAT

GAATGC

TTAA
ATCCAAGAATCTTTTTGGCTATGACTGAAAGAATAACCAGAGACAGCCCAATTTGGTTCCGH
GATTTTTG

TAGTAT

AGCA
CCGGTCTTGTTCTCCAATAAAATAGCTAGATTGBGAAAAGGGTTCATGATAACAAGTAAAACA
AAAAGAC

TAAAAG

CTCA
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AATACCTTGTCC CGATCTGTTTAATATACCATTAGAAAGATATAATGAAGAAACMGGGCAAA

ACTGAAA

AAGCTA

AAAC
CTTTCTTCAATGAAGAAGGAACGGCATCTCTTTCGCCAGGAATGATGATGGGAATGTTTAATA
TGCTATC )

TACAGT

ATTA
GGAGTAGCCGCACTAGGGATAAAAAACATTGGAAACAAAGAATACTTATGGGATGGACTGCA
GTCTTCCG

ATGATT

TT6C
TCTGTTTGTTAATGCAAAAGATGAAGAGACATGTATGGAAGGAATAAACGATTTTTACCGAAC
ATGTAAG

CTATTG

GGAA
TAAACATGAGCAAAAAGAAAAGTTACTGTAATGAAACTGGGATGTTTGAATTTACCAGCATGT
TTTACAG

AGATGG

ATTT
GTATCTAATTTTGCAATGGAACTCCCTTCATTTGCAGTCGUTGGAGTGAATGAATCAGCAGA
CATGGCAA

TAGGAA

TGAC
AATAATAAAGAACAATATGATCAACAATGGGATGGGCCCAGCAACGGCACAAACAGCCATAC
AATTATTC

ATAGCT

GATT.
ATAGATACACCTACAAATGCCACAGGGRAGATTCCAAGTGGAAGGGAAGAGAATGAAAATT
ATAAAGGA

GCTATG

GGAA
AACACTAAAGGAAGAGATGBTCTATTAGTAGCAGATGGTGGGCCTAATCTTTACAATTTGAG
AAACCTGC

ATATTC

CAGA
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-

AATAGTATTAAAATACAACATAATGGACCCTOAGTACAAAGGACCGTTACTGCATCCTCAAAA
TCCCTTT

GTAGGA

CATY
TGTCTATTGAGGGTATCAAAGAAGCAGATATAACACCTGCACATGGCCCAATAAAGAAAATG
GACTACGA

TGCGGET

ATCT
GGAACTCATAGTTGGAGAACCAAAAGGAACAGATCTATACTAAACACTGATCAGAGGAACAT
GATICTTG

AGGAAC

AATG

CTACGCTAAGTGTTGCAACCTTTT TGAGGCTTGCTTTAACAGTGCGTCATACAGGAAACCAG
TAGGCCAG

CACAGC

ATGC .
TTGAAGCTATGGCCCACAGATTAAGAATGGATGCACGACTGGACTATGAGTCAGGAAGGAT
GTCAAAAGA

GGATTT

CGAA
ARAGCAATGGCTCACCTTGGTGAGATTGCBTACATGTAAGCTCCGGAAATGTCTATGGGGTT
ATTGGTCA

TCGTTG

AATA
CATGOGGTGCACAATGATTARMATGAMMMMGGCTCBTETTTETACT (S EQ TONCI L)

»PA
AGCAGAAGCGGOTGCATTTGATTTGCCACAATGGATACTTTTATTACAAAGAATTTCCAGACTA
CAATAAT

ACAAAA

GGCC
AAAAACACAATGGCAGAATTTAGTGAAGATCCTGAATTACAGCCAGCAGTACTATTCAACATC
TGCGTCC

ATCTGG

AGGT
CTGCTATGTAATAAGTGATATGAACTTTCTTGATGAGGAAGGAAAGACATATACAGCATTAGA

AGGACAA
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WO 2?{!4/094469 . PCT/US2004/01205¢

B Mo

GGAAAA
GAGC
AAAATTTGAGACCACAGTATGAAGTGATTGAGGGAATGCCAAGAAACATAGCATGGATEGTT
CAAAGATC
CTTAGC
CCAA
GAGCATGGAATAGAGACTCCAAGGCTATCTGGCTGATTTATTTGATTATAAAACCAAGAGGTTT
ATCGAAG
TCGGAG
TAAC
AAAGGGATTGGCTGATGATTACTTITGGAAAAAGAAAGAAAAGTTGGGGAATAGCATGGAAC
. TGATGATA

TTCAGC
TATA
ATCAAGACTACTCGTTAAGTGATGAATCTTCATTGGATGAGGAAGGAAAAGGGAGAGTGCTA
AGCAGACT
CACAGA
ACTT
CAGGCTGAGTTAAGTTTGAAAAACCTATGGCAAGTTCTAATAGGGGAAGAAGAAATTGAAAA
AGGAATTG
ACTTCA
AACT
TGGACAAACAATATCTAAACTGAGGGATATATCTGTTCCAGCTGGTTTCTCCAATTITGAAGG
GATGAGA
AGTTAC

" ATAG
ACAACATAGACCCTAAAGGAGCAATAGAGAGAAATCTAGCAAGGATGTCTCCCTTAGTATCA
GTTACACC
CAAAAA
GTIG
AAATGGGAGGBACCTGAGACCCATAGGGCCTCACATTTACAACCATGAGCTACCAGAAGTTC
CATATAATG
CCTTTC
TCceT
CATGTCTGATGAGTTGCGGCTCGCCAATATCGACTGAAGGAAAGTCCAAGAAACCGAAGACC
TTAGCTAAG
GAATGT
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WO 2004/094466 PCT/US2004/012050

CTAG

AAAGGTATTCAACACT ACGTGATCAAACTGACCCAATATTGATAATGAAAAGCGAAAAAGCTA
ACGAAAL,

CTTCTT

ATGG
AGGTTATGGAGGGACTGTGTAAATACAATAAGCAATGAGGAAACAGGCAACGAATTACAGAA
AACCAATT '

ATGCCA

AGTG
GGCCACAGGAGATGGACTAACATACCAAAAAATAATGAAAGAAGTAGCAATAGATGACGAAA
CGATGTAC '

CAAGAA

GAAC
CCAAAATACCCAATAAATGTAGAGTGGCTGCTTGGGTTCAGGCAGAGATGAATCTACTGAGT
ACTCTGAG

AAGTAA

AAGG
GCOCTGGATCTGCCAGAAATAGGGCCAGATGTAGCACCCGTGGAGCATGTAGGGAGTGAAA
GAAGGAAAT

ACTTTG

TTAA
TGAAATCAACTACTGTARAGCCTCTACAGTTATGATGAAGTATGTAGTTTTTCACACTTCATTA
TTAAAT

GAAAGC

AATG
CTAGTATGGGAAAATATAAAGTAATACCAATCACCAACAGAGTGGTAAATGGAAAAGGGGAA
AGCTTTGA

CATGCT

TTAT
GGTCTGGCGGTTAAGGGGCAATCTCATTTGCGGGGGGACACGBATGTTGTAACAGTTGTGA
CTTTCGAGT

TTAGTA

GTAC
AGATCCTAGAGTGGACTCAGGAAAGTGGCCAAAATATACTGTCTTTAAAATTGGCTCCCTATT
TGTGAGT

GGAAGA

GAAA
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WO 2004/09-4466 PCT/US2004/012054

AACCTGTGTACCTATATTGCCGAGTGAATGGTACAAACAAAATCCAAATGAAATGGGGAATG
GAAGCTAG

PAGATG

TCTG
CTTCAATCAATGCAACAAATGGAGGCAATTGTTGATCAAGAATCATCGATACAAGGGTATGAT
ATGACCA

AAGCTT

GTTT
CAAGGGAGACAGAGTGAATAATCCCAAAACTITCAGTATTGGGACTCAGGAAGGCAAACTAG
TAAAAGGG

TCCTTT

GGGA
AAGCACTAAGAGTAATATTCACCAAATGTTTGATGCATTATGTATITGGAAATGCTCAATTGG
AGGGGTT

TAGTGC

CGAA
TCTAGGAGACTTCTACTGTTAATTCAGGCATTAAAAGACAGGAAGGGCCCTTGGGTATTTGA
CTTAGAGG

GAATGT

ACTC
TGGAGTAGAGGAATGTATTAGTAACAATCCTTGGGTAATACAGAGTGCATACTGGTTTAATGA
ATGGTTG

GGCATT

GAAA
AAGAAGGAAGTAAAGTGTTAGAATCAATAGATGAAATAATGGATGAATGAACGAAGGGCATA
GCGCTCAA

TTTAGT

ACTA
TTITGTICATTATGTATTTAAACATCCAATAAAAGAATTGAGAATTAAAAATGCACGTGTTTCT

act (SEOTONOD

>HA
AGCAGAAGCGTTGCATTTTCTAATATCCACAAAATGAAGGCAATAATTGTACTACTCATGGTA

GTAACAT
CCAATG
CAGA
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a- e W

TCGAATCTGCACTGGGATAACATCGTCAAACTCACCTCATGTGGTTAAAACTGCCACTCAAG
GGGAAGTC

AATGTG

ACTG
GTGTGATACCACTAACAACAACACCTACTAGATCTCATTTTGCAAATCTCAAAGGAACACAGA
CCAGAGG

AAAACT

ATGC
CCAAACTGTTTTAACTGCACAGATCTGGACGTGGCCTTEGGCAGACCAAMTGCATGERGA
ACATACCTT

CCBGAA

AAGT
CTCAATACTCCATGAAGTCAAACCTGTTACATCTGGATGCTTTCCTATAATGCACGACAGAAC
AAAAATC

AGACAA

CTAC
CTAATCTTCTCAGAGGATATGAAAACATCAGGTTATCAACCAGTAATGTTATCAATACAGAGA
CGGCACC

AGGAGG

ACCC
TACAAGGTGGGGACCTCAGGATCTTGCCCTAACGTTACTAATGGGAACGGCTTCTTCAACAG
AATGGCTT

GGGTTA

TCCC
AAAAGACAACAACAAGATAGCAATAAATCCAGTAACAGTAGAAGTACCATACATITGTTCAGA
AGGGGAA

GACCAA

ATTA
CTGTTTGGGGGTTCCACTCTGATGACAAAACCCAAATGGAAAGACTCTATGGAGACTCAAAT
CCTCAAAA

GTTCAC

CTCA :
TCTGCCAATGGAGTAACCACACATTATGTTTCTCAGATTGGTGGCTTCCCAAATCAAACAGAA
GACGAAG

GGCTAA

AACA
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WO 2004/094466 PCT/US2604/012050

AAGCGGCAGAATTETTGTTGATTACATGGTACAAAAACCTGGAAAAACAGGAACAATTGTTTA
TCAAAGA
GGCATT
TTAT
TGCCTCAAAAAGTGTGGTGCBCAAGTGGCAGCAGCAAGGTAATAAAAGGGTCCTTGCCTTT
AATTGGTGA
AGCAGA
TT7GC
CTCCACGAAAAGTACGGTGGATTAAATAAAAGCAAGCCTTACTACACAGGAGAGCATGCAAA
GGCCATAG
GAAATT
GCCC
AATATGGGTGAAAACACCCTTGAAGCTGGCCAATGGAACCAAATATAGACCGCCTGCAAAAC
TATTAAAG
GAAAGA
GGTT
TCTICGGAGCTATTGCTGGTTTCTTGGAAGGAGGATGGGAAGGAATGATTGCAGGTTGGCA
CGGATACAC
ATCTCA
TGGA
GCACATGGAGTGECAGTGGCAGCAGACCTTAAGAGTACACAAGAAGCTATAAACAAGATAA
CAAAAAATC
TCAACT
CTTY
AAGTGAGCTAGAAGTAAAAAACCTTCAAAGACTAAGCGGAGCAATGAATGAGCTTCACGACG
AAATACTC
GAGCTA
GACG
AAAAAGTGGATGATCTAAGAGCTGATACAATAAGCTCACAAATAGAGCTTGCAGTCTTGCTTT
CCAACGA

. AGGGAT
AATA
AACAGTCAAGATGAGCATCTTTTGGCACTTGAAAGAAAACTGAAGAAAATGCTGGGCCCCTC
TGCTGTAG
AAATAG
GGAA

19/28
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TEGCTGCTTTGAAACCAAACACAAATGCAACCAGACTTGCCTAGACAGGATAGCTGCTGGCA
CCTTTAAT

GCAGGA

GATT
TTTCTCTTCCCACTTTTGATTCATTAAACATTACTGCTGCATCTTTAAATGATGATGGCTTGGA
TAATCA

TACTAT

ACTG
CTCTACTACTCAACTGCTGCTTCTAGCTTGGCTGTAACATTGATGATAGCTATCTTCATTGTC
TACATGG

TCTGCA

GAGA
CAATGTTTCTTGTTCCATCTGTCTGTGAGGGAGATTAAGCCCTGTGTTTTCCTTTACTGTAGT
GCTCATT

TGCTTG

TCAC

CATTACAAAGAAACGTTATTGAAAAATGCTCTTGTTACTACT ( gEa:ﬁ)MA’ )

>NA
AGCAGAAGCAGAGCATATTCTTAGAACTGAAGTGAACAGGCCAAAAATGAACAATGCTACCT
TCAACTGT

ACAAAC

ATTA
AGCCCTATTACTCACATCAGGGGGAGTATTATTATCACTATATGTGTCAGCCTCATTGTCATAC
TTATTGT

ATTCGG

ATGT
ATTGCTAAAATTTTCATCAACAAAAACAACTGCACCAACAATGTCATTAGAGTGCACAAACGC
ATCAAAT

GCCCAG

ACTG
TGAACCATTCTGCAACAAAAGAGATGACATTTCCACCCCCAGAGCCGGAGTGGACATACCCT
CGTTTATC )

TTOGCCA

GGGC
TCAAGCTTTCAGAAGGCACTCCTAATTAGCCCTCATAGGTTCGGAGAGATCAAAGGAAACTC

AGCTCCCT
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TGATAA

TAAG
AGALCCTTTTGTTGCTTGTGGACCAAMAGAATGCAGACACTTTGCTCTGACCCATTATGCAG
CTCAGCCQ

GGGGGA

TACT
ACAATGGAACAAGAAAGGACAGAAACAAGCTGAGGCATCTAGTATCAGTCAAATTGGGAAAA
ATCCCAAC

TGTGGA

AAAC
TCCATTTTCCACATGGCAGCTTGGAGCGGATCCGCATGCCATGATGGTAGAGAATGGACATA
TATCGGAG

TTGATG

GTCC
TGACAATGATGCATTGGTCAAAATAAAATATGGAGAAGCATATACTGACACATATCATTCCTA
TGCACAC

AACATC

CTAA
GAACACAAGAAAGTGCCTGCAATTGCATCGGGGGAGATTGTTATCTTATGATAACAGACGGC
TCAGCTTC

AGGAAT

TAGT
AAATGCAGATTTCTTAAAATTAGAGAGGGTCGAATAATAAAAGAAATACTTCCAACAGGAAGA
GTGGAGC

ACACTG

AAGA
GTGCACATGCGGGTTCGCCAGCAATAAAACCATAGAATGTGCCTCTAGAGACAACAGTTACA
CAGCAAAA

AGACCC

TG :
TCAAATTAAATGTGGAAACTGATACAGCTGAAATAAGATTGATGTGCACAAAGACTTATCTGG
ACACTCC

CAGACC

GGAT
GATGGAAGCATAGCAGGGCCTIGCGAATCTAATGGAGACAAGTGGCTTGGAGGCATCAAAG
GAGGATTTG

TCCATC

21/28
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AAAG ‘
AATGGAATCTAAGATTGGAAGATGGTACTCCCGAACGATGTCTAAAACTAACAGAATGGGGA
TGGAACTG

TATGTA

AAGT
ATGATGGETGACCCATGGACTGACAGTGATGCTCTTACTCTTAGTGGAGTAATGGTTTCCATA
GAAGAACC

TGEGETTG

GTAT
TCTHTGGCTTICGAAATAAAGGACAAGAAATGTGATGTCCCTTGTATTGGGATAGAGATGGTA
CACGATG

GTGGAA

AAGA
TACTTGGCATTCAGCTGCAACAGCCATTTACTGTTTGATGGGCTCAGGACAATTGCTATGGG
ACACTGTC

ACAGGC

GTTG
ATATGGCTTTATAATAGAGGAATGGTTGGATCTGTTCTAAACCCTTTGTTCCTATTTITATTTGA
ACAGTT

GTICTT

ACTA
cATTARTTGTTTCTGAMMMATaCTeTTeTTACTACT (SEQ TP N @

>NP

* AGCAGAAGCACAGCATTTTCTTGTGAGCTTCGAGCACTAATAAAACTGAAAATCAAAATGTCC
AACATGG
ATATTG
ACAG
TATAAATACCGGAACAATCGATAAAACACCAGAAGAACTGACTCCCGGAACCAGTGGGGCAA
CCAGACCA
ATCATC

AAGC
CAGCAACCCTTGCTCCGCCAAGCAACAAACGAACCCGAAATCCATCCCCAGAAAGGACAAC

CACAAGCAG
TGAAAC
CAAT

22/28
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PCT/US2604/012050

ATCGGAAGGAAAATCCAAAAGAAACAAACCCCAACAGAGATAMAGAAGAGCBTCTACAACAT
GGTGGTAA

AACTGG

GTGA
ATTCTACAACCAGATGATGGTCAAAGCTGGACTTAATCATGACATGGAAAGGAATCTAATCG
AAAATGCA

CAAGCT

GTGG
AGAGAATCCTATTGGCTGCAACTGATGACAAGAAAACTGAATACCAAAAGAAAAGGAATGCC
AGAGATGT

CAAAGA

AGGG
AAAGAAGAAATAGACCACAGCAAGACAGGAGGCACCTTTTATAAGATGGTAAGAGATGATAA
AACCATCT

ACTTCA

GCGC
TATAAAAATTACCTTTTTAAAAGAAGAGGTGAAAACAATGTATAAGACCACCATGGGGAGTGA

TGGTTIC

AGTGGA

CTAA
ATCACATTATGATTGGACATTCACAGATGAACGATGTCTGTTTCCAAAGATCAAAGGCACTGA
AAAGGGT

TGGACT

TGAC
COTTCATTAATCAGTACTTTTGCCGGAAGCACACTACCCAGAAGATCAGGTACAACTGGTGT
TGCAATCA

AAGGAG

GTGG
AACTTTAGTGGCAGAAGCCATCCGATTTATAGGAAGAGCAATGGCAGAGAGAGGGCTACTG
AGAGACATC

AAGGCC

AAGA
CGGCCTATGAAAAGATTCTTCTGAATCTGAAAAACAAGTGCTCTGCGCCTCAACAAAAGGCT
CTAGTTGA

TCAAGT

GATC

23/28




WO 2004/094466

GGAAGTAGGAACCCAGGGATTGCAGACATAGAAGACCTAACTCTGCTTGCCAGAAGCATGG
TAGTTGTCA

GACCCT

CTGT
AGCGAGCAAAGTGGTGCTTCCCATAAGCATTTATGCTAAAATACCTCAACTAGGATTCAATAT
CGAAGAA

TACTCT

ATGG

TTGGGTATGAAGCCATGGCTCTT TATAATATGGCAACACCTGTTTCCATATTAAGAATGGGAG
ATGACGC

AAAAGA

TAAA
TCTEAACTATTCTTCATGTCETGCTTCGGAGCTGCCTATGAAGATCTAAGAGTGTTATCTGCA
CTAACGG

GCACCG

AATT
TAAGCCTAGATCAGCACTAAAATGCAAGGGTTTCCATGTCCCBGGCTAAGGAGCAAGTAGAAG
GAATGGGG

GCAGCT

CTGA
TGTCCATCAAGCTTCAGTTCTGGBCCCCAATGACCAGATCTGGAGGGAATGAAGTAAGTGE
AGAAGGAGG

GTCTGG

TCAA
ATAAGTTGCAGCCCTGTGTTTGCAGTAGAAAGACCTATIGCTCTAAGCAAGCAAGCTGTAAG
AAGAATGC

TGTCAA

TGAA
COTTGAAGGACGTCATGCAGATGTCAAAGGAAATCTACTCAAAATGATGAATGATICAATGG
CAAAGAAA

ACCAGT

GGAA
ATGCTTTCATTGGGAAGAAAATGTTTCAAATATCAGACAAAAACAAAGTCAATCCCATTGAGA
TTCCAAT

TAAGCA

GACC

24/28
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ATCCCCAATTICTTCTTIGGGAGGGACACAGCAGAGCGATTATGATGACCTCGATTATTAAAG
CAATAAAA

TAGACA

CTAT
GGCTETGACTGTTTCAGTACGTTTGGGBATETCGETGTTTACTCTTATTGAAATAAATGTAAAA
AATGCTG

TTGTTT

CTAC

T (CEATONE )

>M
AGCAGAAGCACGCACTTTCTTAAMATGTCGCTGTTTGGCAGACACAATTGCCTACCTGCTTTC
ACTAATAG

AAGATG

GAGA
AGGCAAAGCAGAACTAGCTGAAMAATTACACTGTTGGTTCGGETGGGAAAGAATTTGACCTAG

ATTCTGCT

TTGGAA

TGGA
TAAAABACAAAAGGTGCCTAACTGATATACAAAAAGCACTAATTGGTGCCTCTATATGCTTTT
TAAAACC

CAAAGA

CCAA .
GAAAGAAAAAGGAGATTCATCACAGAGCCCCTGCTCAGGAATGGGAACAACAGCAACAAAGA
AGAAAGGCC

TAATTC

TAGC
TGAGAGAAAAATGAGAAGATGTGTAAGCTTTCATGAAGCATTTGAAATAGCAGAAGGCCACG
AAAGCTCA

GCATTA

CTAT
ATTGTCTTATGGTCATGTACCTAAACCCTGAAAACTATTCAATGCAAGTAAAACTAGGAACGC
TCTGTGC

TTTATG

CGAG
AAACAAGCATCGCACTCGCATAGAGCCCATAGCAGAGCAGCAAGGTCTTCGGTACCTGGAG

TAAGACGAG
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AAATGC

AGAT
GGTTTCAGCTATGAACACAGCAAAGACAATGAATGGAATGGGAMAGGGAGAAGACGTCCAA
- AAACTAGCA '

GAAGAG

CTGC :
AAAACAACATTGGAGTGTTGAGATCTCTAGGAGCAAGTCAAAAGAATGGAGAAGGAATTGCC
ADAGATGT

AATGGA

AGTG
CTAAAACAGAGCTCTATGGGAAATTCAGCTCTTGTGAGGAAATACTTATAATGCTCGAACCAC
TTCAGAT

TCTTTC

AATT
TGTTCTTTCATTTTATCAGCTCTCCATTTCATGGCTTGGACAATAGGGCAT TTGAATCAAATAA
GAAGAG

GGGTAA

ACCT
GAAAATACAAATAAGGAATCCAAATAAGGAGGCAATAAACAGAGAGGTGTCAATTCTGAGAC
ACAATTAC

CAAAAG

GAAA
TCCAAGCCAAAGAAACAATGAAGAAAATACTCTCTGACAACATGCAAGTATTGGGTGACCAC
ATAGTAGT

TGAAGG \

GCIT
TCAACTGATGAGATAATAAAAATGGGTGAAACAGTTTIGGAGGTGGAAGAATTGCAATGAGC
CCAATTTT

CACTGT

ATTT
CTTACTATGCATTTAAGCAAATTGTAATCAATGTCAGTGAATAAAACTGBAAAAAGTGCGTTG

TTICTAC
T (RO )
>NS

AGCAGAAGCAGAGGATTTATTTAGTCACTGGCAAACGGAAAGATGGCGGACAACATGACCA
CAACACAAA

26/28
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TIGAGG

TGGG
TCCGGGAGCAACCAATGCCACTATAAACTTTGAAGCAGGAATTCTGGAGTGCTATGAAAGGT
TTTCATGG

CAAAGA

GCCC
TTGACTATCCTGGTCAAGACCGCCTACACAGACTAAAACGAAAATTAGAATCAAGAATAAAGA
CTCAGAA

CAAGAG

TGAG
CCTGAGAATAAAAGGATGTCTCTTGAAGAGAGAARAGCAATTGGGGTAAAAATGATGAAAGT
GCTTCTGT '

TTATGG

ATCC
CTCTGCTGGAATTGAAGGGTTTGAGCCATACTGTGTGAAAAATCCCTCAACTAGCAAATGTC
CAAATTAC

GATTGG

ACCG
ATTACCCTCCAACCCCAGGAAAGTACCTTGATGACATAGAAGAAGAGCCGGAAAATGTCGAT
GACCCAAT

TGAGGT

AGTA
TTAAGGGACATGAACAATAAAGATGCACGACAAAAGATAAAGGATGAAGTAAACACTCAGAA
AGAGGGGA

AATTCC

ATTT
GACAATAAAAAGGGATATACGTAATGTGTTGTCCTTGAGAGTGTTGGTGAACGGAACCTICC
TCAAGCAC

CCTAAT

GGAG
ACAAGTCCTTATCAACTCTTCATAGATTGAATGCATATGACCAGAATGGAGGGCTTGTTGCTA
AACTTGT

TGCTAC

TGAT
GATCTTACAGTGGAGGATGAAAAAGATGECCATCGGATCCTCAACTCACTCTTCGAGCGTTT
TGATGAAG

GACATT
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CAAA
GCCAATTCGAGCAGCTGAAACTGCEGTGGGAGTCTTATCCCAATTTGOTCAAGAGCACCGA
TTATCACCA

GAAGAG

GGAG
ACAATTAGACTGGCCACGGAAGAACTTTATCTCTTGAGTAAAAGAATTGATGATAGTATATTG

TTCCACA
AAAGAG

. TAAT

AGCTAACAGCTCCATAATAGCTGACATGATTGTATCATTATCATTACTGGAAACATTGTATGA
AATGAAG
GATGTG

GTTG
AAGTATACAGCAGGCAGTGCTTATGAATGTAAAATAAAAATCCTCTTGTTACTACT

(FATO LD

28/28




10<130>

WO 2004/094566

<110>

SEQUENCE LISTING

Kawaoka, Yoshihiro

WARF - Wisconsin Alumni Research Foundation

<120>

<150>
«<151>

800.036US1

U8 60/464,776
2003~

04-23

15<150> US 60/465,328

<151> 2003~

<160> 29

04-24

20<170> FastSEQ for Windows Version 4.0

<210> 1
<211> 2396
«212> DNA

25<213> Influenza virus

" <400> 1

agcagaagcg
taagggacaa

30taagaaaatt

tgtgttecaa
aatacaaggg
gttcaatage
ttgaaaaggt

3s5geccgaatgac

ccaaggaaat
aagcaggaat
aaaaattgaa
tagttgeccey

40tgctacattg

taactgaatc
tagttgcatc
ctgaacctet
taagagctge

gagcgttite
tgaagccaaa
caatacatca
tttteectta
aatacaactt
ageagttace
ctacgaaagc
ctttggecct
gcceccagat
accaagagaa
gggaacgatg
aagaaggttce
cttacaaggt
tagatctcaa
aaacccacta
aaagtcatgt
attaggatta

B/Lee/40

aagatgacgt
acggtgttyga
agaattgaaa
gctctgacca
aaaacaaatg
tggtggaata
ttttttectea
gttgagagag
gaagcgagca
tctacttgga
ataactccca
ctgcecagtag
gaaaattgga
tcaatgattyg
gagctagctg
ctggeagecc
aaaattagac

tggctaaaat
gacagacaac
agaacccttc
agggtgatat
ctgaagacat
catatgggce
gaaagatgag
taagaaaaag
atgtaataat
tacatagaga
ttgtactgge
caggagcaac
gacaaatata
tagcttacag
tagagattge
tagatggagg
aaagacaaag

Viruses Encoding Mutant Membrane Protein

tgaactacta
ggtagaccaa
attaagaatg
ggcaaatega
aggaactaaa
cataggggat
acttgacaat
agtactacta
ggaaatatta
actgataaaa
atacatgctﬁ
atcagcagayg
tcatecagga
gaagataatc
aaataagact
tgatgtagece
atttgggaga

PCT/US2004/012050
aagcagctgt 60
tacaacataa 120
aagtgggccea 180
atccecttgg 240
ggacaaatgt 300
actgaagggt 360
gccacttggg 420
aaccegcetca 480
ttcectaaaq 540
gaaaaaagag €00
gagagagaac €60
ttcatagaaa 720
gggaataaac 780
agaagatcaa B840
gtgatagaca 900
tgtgacataa 960
cttgaactaa 1020
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agagaatatc
tacaaaagat
gggggatatt
aggaggacat
Stccaaggagt
tgtaccaact
atgaggaatc
actatacatt
aaacagaaaa
10taatgggagc
atacacccaa
gggtgcttaa
tccaatggga
acagtggatt
15accaattcat
agccttatca
ggaaagggtc
gaatgatgtc
cagtactggc
20ccattgagga
gaaageccegt
aagggattaa
aatttateca

25<2105 2
<211> 2368
<212> DNA
<213>

30<400> 2

agcagaagog
tacaggcagc
cgggaacagg
aacaatacat
35cegaagacaa
gaatggatga
taatggtcac
gtagaaacca
atttaaatgg
40tagacaaacc
aaaacagaaa
gagtggaata

agggagagga
tggaatatgg
gaaaaaaagc
gaaagattta
gagaggagag
ccaacgatac
acctaaagca
gaaaggggtt
agtatctata
caatgacgta
gatgtgggaa
aaatttagta
tacatttgaa
tgcaagagca
aaaattgttg
atttttgaygg
cceckbtgtte
attaaaagga
aggctttctt
acttgaaaga
taaagtagtt
gagacaaaga
tcaattcaat

Influenza virus

gagctttaag
aatttcaaca
ctacacaata
ttctgatgtt
tgaaccgagt
agaacatcca
aacagtggac
acctgctgea
agccgacaag
tgaaatgatt
gggtttectt
catcaaaaga

ttcaaaaatg
gacggagaag
aaaatgagaa
ataatcttat
ataaatttte
tttttgaata
agtgagetace
gtagtaacaa
acaaaaaatce
agtgaattag
atgggaacaa
acattgaagg
gcatttgaaa
gtgctcaaac
cctttetgtt
cttatgctga
tectacaate
aaaattgagg
gttagtggea
ctaaaaccgg
aaaaggaaaa
atgacagttg
aaatacaatt

B/Lee/40

atgaatataa
acattccecat
gacaccgtga
acaggatgtg
geetatgeac
ggtetgttte
aaattgactc
acggcactga
ggtggattag
ttcttctcag
ataaaaagaa
gcattatcat

2

atgaagagat
aggaattcca
tggaaaaact
gcatggtatt
ttaatcgage
ggagcaatga
atgggataaa
aaaatgtgat
ttagtttaat
aatcacaagc
ccaaagaact
ctcagtttct
geataateccee
aaatgagaga
tttcgecace
aaggaggagyg
cacaaacgga
atgaagaaag
aatatgaccc
gagaaaaagc
gatatagtgc
agtccatggg
gagtgaaaaa

atccatattt
acaceggtgt
ttagaacaca
taatggtaga
aattggattg
aagcagccate
aggggagaca
acacaacaat
tgcecttttyg
taaagaatat
tacctatgaa
taaacacaat

attaategga
tgtaagatgt
actgataaat
ttctcaagac
aggccaactt
cctttttgat
tgaattaaty
tgatgattkt
aaaaaggact
acagctaatg
ggtacaaaac
tttgggaaaa
tcagaagatg
ccaagaggtt
aaaattaagg
ggaaaatttce
aatcctaact
aaatagatca
agatcttgga
caacatctta
tttatccaat

gtgggcctty
tgetegtgtt

tctttteata
tceceecttat
cgagtacteca
tccaacaaat
tgttetggag
acagaatgcce
gacctttgat
aacctetttt
ccaagatatc
aaagaaaaaa
gataaaagac
gactaaagat

PCT/US2004/012050
aacggaacaa 1080
ggtgaatgra 1140
tcagccaaaa 1200
accaggatgt 1260
ttatccecca 1320
caatggggat 1380
aatgcatctg 1440
agttctactg 1500
ggggaagtta 1560
ataacgtatg 1620
acttaccaat 1680
gaagacatgt 1740
gctggteagt 1800
atgaaaactg 1860
agcaatggag 1920
atcgaagtaa 1580
atatgcggca 2040
atggggaatg 2100
gatttcaaaa 2160
ctttaccaag 2220
gatatttcac 2280
agctaatata 2340
tctact 2396
gatgtaccta 60
tctecatggaa 120
aacaagggaa 180
gggceattac 240
getttggata 300
atggaggcac 360
tggacggtgt 420
aggttgaatg 480
attgatteat 540
ttgectgeta 600
agaataacaa 660
gctgaaagayg

720
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gcaaactaaa
tagttgaaaa
gtgggaacga
caccaggagg
Satccaagaat
gggatttttg
ggttcatgat
ttaatatace
ctttettcaa
l0atatgctate
aatacttatg
atgaagagac
taaacatgag
tgttttacay
15ctggagtgaa
tcaacaatgyg
atagatacac
ttataaagga
ggcctaatct
20taatggacce
tgtctattga
tagactacga
taaacactga
tttttgagge
25ttgaagctat
tgtcaaaagé
ctecggaaat
aaaatgaaaa

30<210> 3
«211> 2307
_<212> DNA
<213>

35<400> 3
agcagaagcg
ctacaataat
agccagcagt
tgaactttet

40aaaatttgag
ttcaaagatc
ttgattataa

aagaagagca
cttggctaaa
aaagaaggce
gatcagtatg
ctttttgget
tagtatagca
aacaagtaaa
attagaaaga
tgaagaagga
tacagtatta
ggatggactg
atgtatggaa
caaaaagaaa
agatggattt
tgaatcagea
gatgggceca
ctacaaatgc
gctatgggaa
ttacaatttg
tgagtacaaa
gggtatcaaa
tgcggtatct
tcagaggaac
ttgctttaac
ggcccacaga
ggatttegaa
gtctatggag
aaggctegtyg

Influenza virus

gtgcegtttga
acaaaaggcc
actattcaac
tgatgaggaa
accacagtat
cttagcccaa
aaccaagagg

attgccaccg
aatatctgty
aaactatcaa
actgtgacag
atgactgaaa
ccggtettgt
acaaaaagac
tataatgaag
acggcatctc
ggagtagcceg
cagtctteceg
agaataaacq
agttactgta
gtatctaatt
gacatggcaa
gcaacggcac
cacaggggag
aacactaaag
agaaacctge
ggacggttac
gaagcagata
ggaactcata
atgattcttg
agtgegteat
ttaagaatgg
aaagcaatgg
ttattggtea
tttetact

B/Lee/40

tttgccacaa
aaaaacacaa
atctgecgtee
ggaaagacat
gaagtgattg
gagcatggaa
tttategaag

3

ctgggataca
aaaatctaga
atgcagtggce
gagacaatac
gaataaccag
tetccaataa
taaaagctca
aaacaagggc
tttcgecagg
cactagggat
atgattttgce
atttttaceg
atgaaactgg
ttgecaatgga
taggaatgac
aaacagccat
attecaaagt
gaagagatgg
atattcocaga
tgcatcctca
taacacctgc
gttggagaac
aggaacaatg
acaggaaacc
atgcacgact
ctecaccttgg
tegttgaata

tggatacttt
tggcagaatt
atctggaggt
atacagcatt
agggaatgec
tagagactcc
tecggagtaac

aatcagagga
gcaaagtggt
taaaatgcte
taaatggaat
agacagccca
aatagctaga
aétaccttgt
aaaactgaaa
aatgatgatcyg
aaaaaacatt
tctgtttgtt
aacatgtaag
gatgtttgaa
actcecttca
aataataaag
acaattatte
ggaagggaag
totattagta
aatagtatta
aaatccettt
acatggececa
caaaaggaac
ctacgctaag
agtaggccag
ggactatgay
tgagattggg
catgeggtge

tattacaaayg
tagtgaagat
ctgctatgta
agaaggacaa
aagaaacata
aaggtatctyg
aaagggattg

PCT/US2004/012050
tttgtattag 780
ttaccegtag B840
agtaattgtc 900
gaatgcttaa 360
atttggtteco 1020
ttgggaaaag 1080
ccegatetgt 1140
aagctaaaac 12006
ggaatgttta 1260
ggaaacaaag 1320
aatgcaaaag 1380
ctattgggaa 1440
tttaccagca 1500
tttggagteg 1560
aacaatatga 1620
atagctgatt 1680
agaatgaaaa 1740
gcagatggtg 1800
aaatacaaca 1860
gtaggacatt 1920
ataaagaaaa 1380
agatctatac 2040
tgttgcaacc 2100
cacagcatgce 2160
tcaggaagga 2220
tacatgtaag 2280
acaaatgatt 2340

2368
aatttccaga 60
cctgaattac 120
ataagtgata 180
ggaaaagagc 240
gecatggatgg 300
getgatttat 360
gectgatgatt 420
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acttttggaa

atcaagacta

taagcagact

taggggaaga
S5tgagggatat

acaacataga

cagttacacc

accatgagcet

tggccaatat
l0aaaggtattc
ctaacgaaaa
aaacaggcaa
cataccaaaa
ccaaaatacc
15gtactctgac
tggageatgt
cctetacagt
ctagtatggg
aaagctttga
20cggatgttgt
gaaagtggcee
aacctgtgta
tggaagctag
aatcatcgat
25atcccaaaac
aagcactaag
tggaggggtt

ggaagggece
gtaacaatcce

30aagaaggaag
tagcgctcaa

agaattaaas

<210> 4
35<211> 1882
<212> DNA

aaagaaagaa
ctcgttaagt
cacagaactt
agaaattgaa
atctgtteca
ccctaaagga
Caaaaagttg
accagaagtt
gactgaagga
aacactacgt
cttcttatgg
cgaattacag
aataatgaaa
caataaatgt
aagtaaaagg
agggagtgaa
tatgatgaag
aaaatataaa
catgctttat
aacagttgtg
aaaatatact
cctatattge
aagatgtctg
acaagggtat
tttcagtatt
agtaatattc
tagtgecgaa
ttgggtattt
ttgggtaata
taaagtgtta
tttagtacta
atgcacgtgt

<213> Influenza virus

<400> 4

40agcagaageg
gtagtaacat
gtggttaaaa

ttgecatttte
ccaatgcaga
ctgeccactca

aagttgggga
gatgaatctt
caggctgagt
aaaggaattg
getggtttet
gcaatagaga
aaatgggagg
ccatataatg
aagteccaaga
gatcaaactg
aggttatgga
aaaaccaatt
gaagtagcaa
agagtggctg
gccetggatce
agaaggaaat
tatgtacttt
gtaataccaa
ggtctggegy
actttcgagt
gtetttaaaa
cgagtgaatg
cttcaatcaa
gatatgacca
gggactcagy
accaaétgtt
tetaggagac
gacttagagg
cagagtgcat
gaatecaatag
ttttgttcat
ttctact

B/Lee/40

4

atagcatgga
cattggatga
taagtttgaa
acttcaaact
ccaattttga
gaaatctage
acctgagace
cetttetoct
aaccgaagac
acccaatatt
gggactgtgt
atgecaagtg
tagatgacga
cttgggtica
tgccagaaat
actttgttaa
ttcacactte
tcaccaacag
ttaaggggea
ttagtagtac
ttggetecct
gtacaaacaa
tgcaacaaat
aagcttgttt
aaggcaaact
tgatgcatta
ttetactgtt
gaatgtactc
actggtttaa
atgaaataat
tatgtattta

actgatgata
ggaaggaaaa
aaacctatgg
tggacaaaca
agggatgaga
aaggatgtet
catagggeoct
catgtctgat
cttagctaag
gataatgaaa
aaatacaata
ggccacagga
aacgatgtac
ggcagagatyg
agggccagat
tgaaatcaac
attattaaat
agtggtaaat
atctcatttg
agatcctaga
atttgtgagt
aatccaaatg
ggaggcaatt
caagggagac
agtaaaaggg
tgtatttgga
aattcaggca
tggagtagag
tgaatggttyg
ggatgaatga
aacatccaat

PCT/US2004/012050
tteagctata 480
gggagagtge 540
caagttctaa 600
atatctaaac 660
agttacatag 720
ccettagtat 780
cacatttaca 840
gagttgggge 900
gaatgtctag 960
agcgaaaaag 1020
agcaatgagg 1080
gatggactaa 1140
caagaagaac 1200
aatctactga 1260
gtagcaccecg 1320
tactgtaaag 1380
gaaagcaatyg 1440
ggaaaadggyg 1500
cggggggaca 1560
gtggactcag 1620
ggaagagaaa 1680
aaatgggaaa 1740
gttgatcaag 1800
agagtgaata 1860
tcctttggga 1920
aatgctcaat 1580
ttaaaagaca 2040
gaatagtatta 2100
ggcattgaaa 2160
acgaagggca 2220
aaaagaattg 2280

2307

taatatccac aaaatgaagg caataattgt actactcatyg
tcgaatctge actgggataa catcgtcaaa ctcaccteat
aggggaagtc aatgtgactg gtgtgatacc actaacaaca

60
120
180
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acacctacta
ccaaactgktt
aacatacctt
tttectataa
Sgaaaacatca
tacaaggtgg
acaatggctt
gaagtaccat
gatgacaaaa
10tctgeeaatg
gaagacgaag
ggaaaaacay
gcaagtggca
ctccacgaaa
15aaggccatag
'‘aaatatagac
ttcttggaag
gecacatggag
acaaaaaatc
20gcaatgaatg
gctgatacaa
aacagtgaag
tctgetgtag
ctagacagga
25tcattaaaca
ctetactact
gtctacatygg
cctgtgtttt
gaaaaatgct
30
<210> 5
<211> 1557
«212> DNA

gatctcattt
ttaactgcac
ccgecaaaagt
tgcacgacag
ggttatcaac
ggacctcagyg
gggttatcce
acatttgtté
cccaaatgga
gagtaaccac
ggctaaaaca
gaacaattgt
ggagcaaggt
agtacggtag
gaaattgece

cgcctgeaaa

gaggatggga

‘tggcagtggce

tcaactettt
aécttcacga
taagctoaca
atgagcatct
aaatagggaa
tagctgctgg
ttactgetge
caactgctge
tctccagaga
cctttactgt
cttgttacta

<213> Influenza virus

35
<400> 5
agcagaagca
cttcaactgt
atgtgteage

40caaaaacaac
tgaaccattc
ctegtttate

gagceatatte
acaaacatta
ctecattgteca
tgcaccaaca
tgcaacaaaa

ttgcraggygc

tgcaaatcte
agatctggac
ctcaatacte
aacaaaaatce
cagtaatgtt
atcttgeect
aaaagacaac
agaaggggaa
aagactctat
acattatgtt
aagcggcaga
ttatcaaaga
aataaaaggg
attaaataaa
aatatgggtg
actattaaag
aggaatgatt
agcagacctt
aagtgagcta
cgaaatactce
aatagagctt
tttggcactt
tgggtgcettt
cacctttaat
atctttaaat
ttctagecttg
caatgtttet
agtgcteatt
ct

B/Lee/40

ttagaactga
accctattac
tacttattgt
atgtcattag
gagatgacat
tecaaccttte

aaaggaacac

gtggecttgg
catgaagtca

agacaactac
atcaatacag
aacgttacta
aacaagatag
gaccaaatta
ggagactcaa
tctecagattg
attgttgttg
ggcattttat
tecettgeett
agcaagectt
aaaacaccct
gaaagaggtt
gcaggttggce
aagagtacac
gaagtaaaaa
gagctagacyg
gcagtettge
gaaagaaaac
gaaaccaaac
gcaggagatt
gatgatggcet
gctgtaacat
tgttccatct
tgettgteac

agtgaacagg
tcacatcagy
atteggatgt
agtgcacaaa
ttocaccece

agaaggeact

agaccagagg
gcagaccaaa
aacctgttac
ctaatettet
agacggeacc
atgggaacgg
caataaatce
ctgtttgggg
atcctcaaaa
gtggcetteece
attacatggt
tgectcaaaa
taattggtga
actacacagg
tgaagctggc

tctteggage
i

acggatacac
aagaagctat
accttcaaag
aaaaagtgga
tttccaacga
tgaagaaaat
acaaatgcaa
tttetctteco
tggataatca
tgatgatagc
gtctgtgagg
cattacaaag

ccaaaaatga
gggagtatta
attgctaaaa
cgcatcaaat
agagceggag
cctaattage

PCT/US2004/012050
aaaactatgc 240
atgecatgggyg 300
atctggatge 360
cagaggatat 420
aggaggaccc 480
cttcttcaac 540
agtaacagta 600
gttecactet 660
gttcacctea 720
aaatcaaaca 780
acaaaaacct 840
agtgtggtgce 900
agcagattgce 960
agagcakgca 1020
caatggaacc 1080
tattgetggt 1140
atcteatgga 1200
aaacaagata 1260
actaagcgga 1320
tgatctaaga 1380
agggataata 1440
getgggecee 1500
ccagacttge 1560
cacttttgat 1620
tactatactg 1680
tatcttcatt 1740
gagattaagc 1800
aaacgttatt 1860

1882
acaatgctac 60
ttatcactat 120
ttttcatcaa 180
gcecagactg 240
tggacatacce 300
ceteataggt 360
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tcggagagat
gaccaaaaga
acaatggaac
aaatcccaac
Satgatggtag
aaataaaata
gaacacaaga
gctecagette
aagaaatact
l0gcaataaaac
tcaaattaaa
tggacactcc
agtggettgg
gatggtactc
15atgatggtga
tagaagaace
cttgtattgg
cagccattta
atatggettt
20ttgaacagtt

<210> €

<211> 1841

<212> DNA
L]

caaaggaaac
atgcagacac
aagaaaggac
tgtggaaaac
agaatggaca
tggagaagea
aagtgecectge
aggaattagt
tocaacagga
catagaatgt
tgtggaaact
cagaccggat
aggcatcaaa
ccgaacgatg
ceccatggact
tggttggtat
gatagagatg
ctgtttgatg
ataatagagg
gttcttacta

25<213> Influenza virus

<400> 6
agcagaageca
tcecaacatgg
30actcccggaa
agcaacaaac
atcggaagga
atggtggtaa
gacatggasa
3bactgatgaca
aaagaagdaa
aaaaccatct
tataagacca
tcacagatga
40cctteattaa
gttgcaatca
atggcagaca

cagcattttc
atattgacag
ccagtggggc
gaacccgaaa
aaatccaaaa
aactgggtga
ggaatctaat
agaaaactga
tagaccacag
acttcagecce
ccatggggag
acgatgtctg
tcagtacttt
aaggaggtqg
gagggctact

tecagotcect
tttgectcotga
agaaacaagc
tecattttec
tatateggag
tatactgaca
aattgcatcg
aaatgeagat
agagtggagce
gooctgtagayg
gatacagctg
gatggaagca
ggaggatttg
tctaaaacta
gacagtgatg
tcttttgget
gtacacgatg
ggctcaggac
aatggttgga
gatttaattg

B/Lee/40

ttgtgagctt
tataaatace
aaccagacca
teccateccca
gaaacaaace
attctacaac
ccaaaatgea
ataccaaaag
caagacagga
tataaaaatt
tgatggtttce
tttccaaaga
tgccggaage
aactttagty
gagagacatc

&

tgataataag
cccattatge
tgaggcatct
acatggcagc
ttgatggtcc
catatcattc
ggggagattyg
ttecttaaaat
acactgaaga
acaacagtta
aaataagatt
tagcagggece
tccatcaaag
acagaatggg
ctettactet
tcgaaataaa
gtggaaaaga
aattgctatg
tectgttctaa
tttctgaaaa

cgagcactaa
ggaacaatcyg
atcatcaage
gaaaggacaa
ccaacagaga
cagatgatgg
caagctgtgg
aaaaggaatg
ggcacctttt
acctttttaa
agtggactaa
tcaaaggcac
acactaccca
gcagaagcca
aaggccaaga

agaacctttt
agctcagcceg
agtatcagtce
ttggagcgga
tgacaatgat
ctatgcacac
ttatctratg
tagagagggt
gtgcacatgce
cacagcaaaa
gatgtgcaca
ttgcgaatct
aatggaatct
gatggaactg
tagtggagta
ggacaagaaa
tacttggcat
ggacactgtc
accctttgtt
atgctettgt

taaaactgaa
ataaaacacc
cagcaaccct
ccacaagcag
taaagaagag
tcaaagetgg
agagaatcct
ccagagatgt
ataagatggt
aagaagaggt
atcacattat
tgaaaagggt
gaagatcagg
toccgatttat
cggcetatga

PCT/US2004/012050
gttgetitgtyg 420
gagggatact 480
aaattgggaa 540
tcegeatgee 600
gcattggtca 660
aacatcctaa 720
ataacagacyg 780
cgaataataa 840
gagttcgecea 200
agaccctttg 960
aagacttatce 1020
aatggagaca 1080
aagattggaa 1140
tatgtaaagt 1200
atggttteca 1260
tgtgatgtec 1320
tecagctgcaa 1380
acaggcgttg 1440
cctattttat 1500
tactact 1557
aatcaaaatg 60
agaagaactg 120
tgoetocgeca 180
tgaaaccaat 240
cgtctacaac 300
acttaatgat 360
attggctgca 420
caaagaagggq 480
aagagatgat 540
gaaaacaatg 600
gattggacat 660
tggacttgac 720
tacaactggt 780
aggaagagca 840
aaagattcte 900
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ctgaatctga
ggaagtagga
gtagttgtca
atacctcaac
s5ctttataata
tctcaactat
gcactaacgg
ccgactaagyg
tgggccecaa
1nataagttgea
agaagaatgc
gaaatgatga
atgtttcaaa
atcceocaatt
15agcaataaaa
ctettattga

<210> 7

<211> 1191
20<212> DNA

<213>

<400> 7
agcagaagea
25tcactaatag
ggtgggaaag
actgatatac
gaaagaaaaa
aagaaaggcc
Jo0tttgaaatag
ctaaaccctg
aaacaagcat
gtaagacgag
ggaaagggag
lS5agatctctag
ctaaaacaga
cacttecagat
caatagggca
caaataagga
40tccaagcocaa
acatagtagt
aggtggaaga

aaaacaagtqg
acccagggat
gaccetetgt
taggattcaa
tggcaacacc
tettcatgtce
gcaccgaatt
agcaagtaga
tgaccagatc
gcectgtgtt
tgtcaatgaa
atgattcaat
tatcagacaa
tettetttgg
tagacactat
aataaatgta

Influenza virus

cgcactttct
aagatggaga
aatttgacct
aaaaagcact
ggagattcat
taattctage
cagaaggecca
aaaactattce
cgcactcgca
aaatgcagat
aagacgtcca
gagcaagtca
gctctatggy
tctttcaatt
tttgaatcaa
ggcaataaac
agaaacaatg
tgaagggett
attgcaatga

ctctgegect
tgcagacata
agcgagcaaa
tatcgaagaa
tgttteocata
gtgcttegga
taagectaga
aggaatgggg
tggagggaat
tgeagtagaa
cgttgaagga
ggcaaagaaa
aaacaaagtc
gagggacaca
ggctgtgact
aaaaatgctg

B/Lee/40

taaaatgtcg
aggcaaagca
agattctgct
aattggtgcce
cacagagcee
tgagagaaaa
cgaaagctca
aatgcaagta
tagagcceat
ggtttecaget
aaaactagca
aaagaatgga
aaattcagcet
tgttetitea
ataagaagag
agagaggtgt
aagaaaatac
tcaactgatyg
gcccaatttt

7

caacaaaadg
gaagacctaa
gtggtgctte
tactctatgg
ttaagaatgg
gctgcetatyg
tcagcactaa
geagetetga
gaagtaagtg
agacctattg
cgtgatgecag
accagtggaa
aatcccattg
gcagaggatt
gtttcagtac
ttgtttctac

ctgtttggag
gaactagcty
ttggaatgga
tctatatgcet
ctgtcaggaa
atgagaagat
gcattactat
aaactaggaa

agcagagcag

atgaacacag-

gaagagctgce
gaaggaatty
cttgtgagga
ttttatcage
gggtaaacct
caattctgag
tctotgacaa
agataataaa
cactgtattt

ctctagttga
ctetgettge
ccataagcat
ttgggtatga
gagatgacgc
aagatctaag
aatgcaagag
tgtecatcaa
gagaaggagqg
ctectaagcaa
atgtcaaagg
atgetttecat
agattocaat
atgatgacct

gtttgggatyg
t

acacaattgc
aaaaattaca
taaaaaacaa
ttttaaaacc
tgggaacaac
gtgtaagctt
attgtecttat
cgetetgtge
caaggtette
caaagacaat
aaaacaacat
ccaaagatgt
aatacttata
tctecaktte
gaaaatacaa
acacaattac
catggaagta
aatgogtgaa
cttactatgce

PCT/US2004/012050
tcaagtgatc 860
cagaagcatg 1020
ttatgctaaa 1080
agccatggct 1140
aazagataaa 1200
agtgttatct 1260
tttecatgte 1320
gctteagtte 1380
gtctggtcaa 1440
gcaagcetgta 1500
aaatctacte 1560
tgggaagaaa 1620
taagcagacc 1680
cgattattaa 1740
tgggtgttta 1800

1841
ctacctgctt 60
ctgttggtte 120
aaggtgcecta 180
caaagaccaa 240
agcaacaaag g0
tcatgaagca 360
ggtcatgtac 420
tttatgcgag 480
ggtacctgga 540
gaatggaatqg 600
tggagtgttg 660
aatggaagtg 720
atgctegaac 780
atggcttgga B40
ataaggaatc 900
caaaaggaaa 9560
ttgggtgacc 1020
acagttttgg 1080
atttaagcaa 1140
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attgtaatca

<210> B
<211> 1096
5«212> DNA

atgtcagtga

«213> Influenza virus

<400> 8
agcagaagca
l0acaacacaaa
attctggagt
cgcetacaca
cctgagaata
gtgcttctgt
l5aatccctceaa
aagtaccttg
ttaagggaca
aaagagggga
gtgttggtga
20catagattga
gatcttacag
tttgatgaag
caatttggtce
agaactttat
25agctaacage
tgaaatgaag
tectecitgtt

<210> 9
30<211> 14

<212 PRT

<213>

<220
35<223>

<400> 2

Asn Lys Arg Asp Asp Ile Ser Thr Pro Arg Ala Gly Val Asp

1
40

gaggatttat
ttgaggtggg
getatgaaag
gactaaaacg
aaaggatgte
ttatggatce
ctagcaaatg
atgacataga
tgaacaataa
aattccattt
acggaacchtt
atgcatatga
tggaggatga
gacattcaaa
aagagcaccy
ctettgagta
tccataatag
gatgtggttg
actact

5

8

ataaaactgg aaaaagtgeg ttgtttctac t

B/Lee/40

ttagtcactg
tcegggagea
gtttteatgg
aaaattagaa
tcttgaagay
ctctgetgga
tccaaattac
agaagagccyg
agatgcacga
gacaataaaa
cctcaagcac
ccagaatgga
aaaagatggc
geccaattega
attatcacca
aaagaattga
ctgacatgat
aagtgtacag

Artificial Seguence

A synthetic peptide.

gcaaacggaa
accaatgcca
caaagagcce
tcaagaataa
agaaaagcaa
attgaagggt
gattggaceg
gaaaatgtcg
caaaagataa
agggatatac
cctaatggag
gggcttgttg
catcggatce
gecagctgaaa
gaagagggag
tgatagtata
tgtatcatta
caggcagtgce

10

agatggcgga
ctataaactt
ttgactatec
agactcacaa
ttggggtaaa
ttgagceata
attaccctee
atcacccaat
aggatgaaqgt
gtaatgtgtt
acaagtcctt
ctaaacttgt
tecaactecact
ctgcgatggg
acaattagac
ttgttecaca
tcattactgyg
ttatgaatgt

PCT/US2004/012050

1191
caacatgacc 60
tgaagcagga 120
tggtcaagac 180
caagagtgag 240
aatgatgaaa 300
ctgtgtgaaa 360
aaccgcagga 420
tgaggtagta 480
aaacactcag 540
gtcecttgaga 600
atcaactctt 660
tgctactgat 720
cttegagegt 780
agtcttateco 840
tggccacgga 900
aaacagtaat 960
aaacattgta 1020
aaaataaaaa 1080

1096



WO 2004/094466 PCT/US2604/012050

«210> 10

<211 33

<212> DNA

<213> Artificial Sequence
5

<220>

«223> A synthetic oligonucleotide.

<400> 10
logggttattgg agacggtacc gtctcecteec ccc 33

<210> 11
C <211> 33
<212> DNA
15<213> Artificial Seguence

<220 ,
<223> A synthetic oligonucleotide.

20<400> 11
ggggggagga gacggtaccg tctccaataa cec ) 33

<210> 12
<211> 17
25<212> DNA
<213> Artificial Seguence

‘ 220>

«223> A synthetic oligomucleotide.
30
<220>
<221> misc_feature
<222> 11
«223>» N = A, TGor C
3s
<400> 12
ttttgetcce ngagacg 17

<210> 13
40e211> 17
<212> DRA
«213> Artifiecial Sequencé
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10

<220>
<223> A synthetic oligonucleotide.

<2202
5<221> misc feature
<2225 7

223> n=A, T, Gor C

<400> 13
10cgtcteonggg agcaaaa 17

<210> 14
<211> 11
C <212> DNA
15<213»> Artificial Seguence

<220>
" «223> A synthetic oligonucleotide.

20<400> 14 ]
tattagtaga a 11l

<210> 15
<211 10
25«212> DNA
<213> Artificial Sequence

<220>
C:: «223> A synthetic oligonucleotide.
30
<400> 15
gggagcaaaa 10

«210> 16
35<211> 15
<212> DNA
<213> Artificial Sequence

<220>
40<223s> A synthetic oligonucleotide.

ke % k@B 4 H AR N SO C I I F W E i D T T
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11

<400> 16
gggttattag tagaa

«210> 17

B«21ll> 15

«212> DNA

<213> Artificial Segquence

<220>
10<223> A synthetic oligonucleotide.

<400> 17

ttctactaat aaccc

15<210> 18
<211> 13
<212> DNA
<213> Artificial Sequence

20<220> 4
<223> A synthetic oligonucleotide.

<400> 18
ttttgeteec ceo
25
<210> 19 ;
<211> 13
<212> DNA
<213>» Artificial Sequence
30
<220>
«223> A synthetlc cligonucleotide.

<400> 19
3bggggggagca aaa

<210> 20
<211> 22
<212> DNA
40<213> Influenza virus B/Lee/40

PCT/US2004/012050

15

kR

13

13
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12

<400> 20

gccaaaaatg aacaatgcta cc

<210 21
S$<211> 11

<212> DNA

<213> Influenza virus B/Lee/40

<400> 21
10ctaaaatttt a

<210> 22
<211> 22
<212> DNA
15¢213> Artificial Sequence

<220>
<223 A gynthetic oligonucleotide.

20<400> 22

gccaaaageyg aacaatgcta cc

<210> 23
<211> 11
25«212> DNA
<213> Artificial Sequence

<220>

<223> A synthetic oligonuclectide,
30

<400> 23

cttaaatttt a

<210> 24
35<211> 21
<«212> DNA
<213> Artificial Sequence

«220>
40<223> A synthetic oligonucleotide.

— e e

PCT/US2004/012050

22

11

22

il

- g e s
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13

<400> 24
gcoccaaaageg acaatgetac © 21

«210> 25
£<211> 11
<212> DNA
<213> Artificial Segquence

<220>
10<223> A synthetic oligonucleotide.

<400> 25
cttaaatttt a 11

15<210> 26
<211> 23
<212> DNA
<213> Artificial Sequence

20<220>
<223> A synthetic oligonucleotide. .

«400> 26
. gccaaaagcyg aaacaatgct acce 23
25

<210> 27

<211> 11

«212> DNA

<213> Artificial Sequence
30

<220>

«223> A synthetic oligonucleotide.

<400> 27
3Scttaaatttt a 11

<210> 28
<211> 18
<212> DNA
40<213> Artificial Sequence
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<«220>
<223

<220>
5<221>
<222>
<223>

<400>

14

A synthetic oligonucleotide.

migc_feature
7
N=A T, Gor C

28

locgtctentat tagtagaa

<210>
«211>
<212>
15«213>

<220>
<223>

20<220>
<221>
g222>
<223>

25<400>

29

18

DNA

Artificial sequence

A synthetic oligonucleotide.

misc_ feature
12
R«<A T, Gor C

29

ttctactaat angagacg

PCT/US2004/012050

18

18



