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Figure 1

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

HA
AGCAAAAGCAGCGEETTCAATCTETCAAAATGGAGAAAATASTGCTTCTTTTTGCARTA
GTCAGTCTTGTTAAAAGTGATCACGATTTRCATTGETTACCATGCABACARCTCOACAL
AGCAGGTTCACACARTAATGGAAAAGARMCCTTACTGTTACACATGCCCARGACATACT
CEAAMLGAAACACARCGEGAAGCTCTGCCATCTACGATGGACTGAAGCCTCTAATTTT
GAGAGATTGTAGCCTACCTECATGCCTCCTCCCARACCCAATG TG TCACGAATTCAT
CARTGTGCCEEAATGETCTTACATAGTCCGAGRAGECCAATCCAGTCAATGACCTCOTE
TTACCCAGGRGATTTCAATGACTATGRAAGAATTGARACACCTATTGAGCAGRATARAL
CATTTTGAGAARATTCAGATCATCCCCARRAGTTCTTGCTCCAGTCATGARGUCTCAT
TAGGGCTGAGCTCAGCATGTCCATACCAGCGEARAGTCCTICCTTTTTCAGAAATGTES
TRATGGCTTATCAAAARGAACAGTACATACCCAACARTAAAGAGGAGCTACAATAATALD
CRACCAAGAAGATCTTTTGETACTCTGEGGGATTCACCATCCTAATCGATACBECAGA
GCAGACARRGCTCTATCARAACCCAACCACCTATATTTICCATTGEGACRTCAACACTA
AACCAGAGATTGCETACCARCGAATAGCTACTAGATCCABAGTARACGGECARALTEGA
AGGATCGAGTTCTTCTGGACARTTTTAAAGCCGAATGATECAATCAACTTCGAGAGTA
ATGGAAATTTCATTGCTCCAGRATATGCATACAARATTIGTCAAGAALGEGEEACTCAALC
AATTATGARAAGTGAATTGGAATATEC TAACTGCAACACCAMGTGTCARACTCCAATS
GGGGCGATARACTCTAGCATCCCATTCCACARTATACACCOTCTCACCATTEEGGAR
TGCCCCARATATCTGRAAT CAAACAGATTAGTCCTTGCGACTEGEECTCAGALATAGC
COTCAARACCEAGACCOCAGGATTAT TTGGAGCTATAGCAGE T T T TATAGAGGGAZGA
TAGCAGGGARTGCTAGATGETTCCTATEGETACCACCATAGCAATCAGCAGGGEAG
TGGGTACGCTECAGACAMAGAATCCACTCAARAGGCARTAGATGEAGTCACCAATAA
GETCARCTOGATCATTGACARAATCGARCACTCACTTTGAGGCCETTEGAMCSGCAATT
TARCARCTTAGARAAGGAGAATACGAGAATT TAAACAAGAAGATEGAAGACGEETTCOT
AGARTGTCTGGACTTATAATGCTCAACTTCTAGTTCTCATGGARAAATGAGAGAACTCTA
GACTTTCATGACTCAAATGTCAAGAACCTTTACGACARAGGTCCEACTACAGCTTAGG
GATAATGCARAGGAGCTGGETAACGETTETTTCEAGTTCTATCATARATGTGATARTSG
ARTGTATGGAAAGTETARGAARTGGAACCTATGRCTACCCGCAGTATTCAGAAGAAG
CGAGACTARAMAGAGAGGARATAAGTGCAGTAARALTTGEAATCAATAGGARTTTACCA
AATACTETCAATTTATTCTACAGTGECGAGTTCCCTAGCACTGRCAATCATEGTAGOT
GGTCTATCCTTATGEATCTGCTCCAATGEATCGTTACAATCCAGAATTTCGCATTTARR
TTTCIGAGTTCAGATTGTAGTTARAAACACCCTTGTITCTACT (SEQ ID NO: 1}

NA
AGCAAARGCAGGAGTTCARARTGAATCCAAATCAGARGATANTAACCATCGBATCAAT
CTETATGETAACTGGAATACGTTAGCTTAA TG T TACARATTGGEAACATGATCTCAATA
TGGETCAGTCATTCAATTCACACAGCGAATCAACACCAATCTCAACCAATCAGCAATA
CTAATTITCTTACTAAGARAGCTGTOGUTTCAGTAAARTTAGCGEGCAATTCATCTCT
TTGCCCCATTARCGGATGGGCTGTATACACTAAGGAC AACAGTATARAGEATCGETTC
CAAGGEGGATETCTTTIGTTATAAGAGARCCGTTCATCTCATECTCCCACTTEGAATG
CAGARCTTTCITTITYCACTCAGEGAGCCTTECTGALTGALBAGCACTCCAATECOAL
TETCARAGACAGARAGCCCTCACAGAACATTARTGACTTETCCTETERETEAGGLTCS
CTCCCCATATARCTCARGGTTTOAGTCTETTGCTIGGTCAGCARGTGCTTGCCATGEET
GGCACCAGTTCGET TCACCGATTGEAATTTCTGECCCAGACRATCEEEECTETGRCTET
ATTGAMATACAATCGCATAATARCAGACACTATCARGAGTTECAGEARCAACATACTE
AGARCTCARGAGTCTEARTETGCATG TG TARATGECTCT TS CTTTACTETAATGACTS
ACGGACCAAGTAATGETCAGGCATCACATAACGATCTTCARMATGGALAARGGEEARAG
TOGETTRAATCAGTCEAATTGGATCGCTCCTAATTATCACTATGAGGAATCUTOCTETTA
TUCTARTGCCGEAGARATCACATETETCTECACGGEATAATTGECATGGCTCARATOG
GCCATGEGTATCTTTCAATCAARATTTCGACGTATCAARTAGCATATATATGCAGTGGA
CTTTTCGCACGACAATCCACCGUCCCAATGATGGAACAGGTAGTTE TG TCCHRETETCC
TCTAACGCECGCATATCEAGTAARAGCGETTTTCATTTARATACGEUAATGETETUTES
ATCCCGAGRACCAAMAGCACTAATTCCAGGAGCGGCTITGARAATCGAT T TGRGATCCA
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ARTGGETGEACTGAAACACACAGTAGCTTT TCAGTGAAACAAGATATGTAGCAATA

ACTGATTGETCAGGATATAGCGEGAGTTTTGTCCAGCATCCAGRACTCGACAGGACTA

GATTGCATARGRCCTTGTTTCTGGETTGAGTTGATCAGAGGECEGCCCARAGAGAGT

ACAATTTGGACTAGTGEGAGCAGCATATCTTTTTGTGETGTAARTAGTGACACTETGE
GTTGGTCTTGGCCAGACGGTGCCGAGTTGCCATTCACCATTGACAAGTAGEEEQEEE

ARAAMCTCCTTGTTTCTACT (SEQ ID NO: 2)

B
AGCARALGCAGETAGATETTUARAGATGAGTCTTCTAACCEAGETCGARACGTACGT
TCTOTCTATCATCCCEGTCAGGCCCCCTCARAGCCGAGATCGCACAGAAACTTGAAGA
TGTCTITGUAGGAAAGAACACCOATCTCGAGGUTCTCATGEAGTEEUTAALGACAAG
ACCAATCCTGTCACCTCTGACTARAGGEATTTTGAGATTICTATTCACGCTCACCETS
CCCAGTGAGUGAGCACTGCAGCETAGACCCTTTGTCCAGAATGCCCTARATGRAAR
TGGAGATCCARATAATATGOATACGOCAGT TAAGCTATATAAGAAGC TCARAAGAGA
AATARACATTCCATEGECUTARAGGAGETCCCACTCAGCTACTCAACCGETECACTTGD
CAGTTGCATGGETCTCATATACAACAGGATGECAACGETCACTACGGAAGTEGCTTT
TEECCTAGTETICTGCCACTIGTCAGCAGATTGCAGATTCACAGCATCGETCTCACAG
ACAGATGGECAACTATCACCAACCCACTAATCAGACATGAGAACAGALRTGETECTAGE
CAGCACTACAGCTAAGGCTATGCAGCAGATECCOGCAT CARGTGAGCAGRCAGCS
GAAGCCATGGAGATCGCTAATCAGGUTAGCGCAGATGETECAGGUAATGAGGACART
TGEEACTCATCCTAACTCTAGTGCTGETCTCGAGAGATAATCTTCTTGAARAATTTGCAG
GCCTACCAGARACGAATGGEAGTGCAGATGCAGCCATTCARGTEATCOTATTOTTAT
TGOCGUARATATCATTGGGATCTTGCAC T TGATAT TG TGEGATTC TTGATCE T TTTTCT
TCAAATGCATTTATCETCGCCT TAARTACGETTTCARAAGAGEGCCTECTACGECAG
GGETACCTGAGTCTATGAGGEAAGAGTACCEECAGCAACAGCAGAGTTGCTGTEGAT
GTTGACGATGGTCATTTTGTCAACATACGAATTGGAGTAAABAACTACCTETE T TTCTACT
{BEQ ID NO: 3)

Ng:
AGCAARAGCAGCCTGACAAARACATAATGGATTCCARCACTCTETCAAGDTTTCAGRS
TAGACTAROTTTCTTTGECATOTCCGCAAACGATTTEGCAGACUAAGAACTGEGTGATE
CCOCATTCOCTTCGACCEECTTCGCCGAGATCAGARAGTCCCTAMGAGGLAGAGGOAAL
ACTCTTGGETCTGCACATCCAARCAGCTACTCGCGCAGCAARGCAGATAGTEGAGDG
GATTCTCGAGEGEEACTCTGATARGGCACTTAAAATECCGGUTTCACGCTACCTAAC
TGACATGACTCTCGAAGRAATGTCAAGEGACTGE T TCATGCTCATGOCCARBCAGAR
AGTGGCAGCTTCCCTTTGCATCARANTGRACCACCGOALTALTEGGATARAALCCATCAT
ATTGARAGCAAACT TCAG TR TCAT T T T TCACCEATTGCAMACCI T EATACTACTTAGE
GUITTCACAGAAGAAGCGAGCAATCETGCEAGAAATUTCACCATTACCTTCTCTTCCA
GGACATACTGETGAGGATCTCAAAAATGCAATTOGOCOTCOTCATCREACGACTTEAR
TGGARTGATAACACACTTCCAGTCACTGARACTATACAGRGATTCOCTTHGAGARAC
AGTGATGAGEATGUCAGACTTCCACTCCCTCCARATCAGARACGGTARATGECRAGA
ACEATTGAGTCAGRAGTTTGAAGEAATAAGETGECTGATTGAAGAACTAAGACATAG
ATTGAAARTTACAGAALACAGCTTCCAACAGATARCGTTTATGCAAGCC T TACAACTA
CTGCTTGAAGTGGAGCAAGAGATAAGAGCCTTCTCGTTTCAGCTTATTTARIQEE&&%
ABACACCCTTGTTTCTACT (SEQ ID NO: 4)

HE
AGCAAALGCAGCETAGATARTCACTCACCEACTGACATCAGCATCATARCETCTCAL
GGCACCRARACGATCTTATGAACAGATGGARACTEOTEGGEAACGCCAGARATECTACT
GAGATCARGECATCTIGTTGEAAGAATGOTTAGTGECATTCREAGETTCTACATACAG
ATGTGCACAGAACTCAAACTCAGTEACTATGAAGGGAGGCTGATCCAGAACAGCATA
ACAATAGAGAGAATGGTACT CTCTGCATTTGATCAMAGAACGARCAGATACCTEGAA
GAACACCCCAGTGCGGGARAGCACCCCAAGARGACTECACETCCAATTTATCGGAG
GRGAGACGGGARATGEETCAGAGAGUTAATTCTGTACGACARAGAGGAGATCAGGA
GOATTTGECETCAAGCERACARTCGAGAGGACCCAACTGCTBATOTTACCACCTG
ATGATATGECATTCCAATCTARATGATECCACATATCAGAGAACCAGAGOTCTCGTG
CGTRACTGGAATGGACCCARGEATETECTCTCTGATGCAAGGETCAACTCTOCCGAG

Figure 1 .{cont’d.}

SUBSTITUTE SHEET (RULE 26)



WO 2010/077986 PCE/US2069/068321
3/22

GAGATCTGGAGCTGCCAGTGCAGCAGTAAAGGGEETAGGGACAATGETCGATEEAG
CTGATTCGEATGATAAAACGAGECGATCALCGACCEEAATTICTGGAGAGGCGARART
GGRAGRAGAACAAGCATTGCATATGAGAGAATGTCCAACATCOTCAAAGGEARATTC
CAABCAGCAGCACARAGAGCAATGATGGATCARGTEGCGAGAGASUAGARALTCOTES
GRATGCTGAAATTGAAGATCTCATTTTTCTECCACGETCTECACTCATOCTRAGAGS
ATCAGTGGCCCATARGTCCTGCTTCCCTGCTTGTETGTACGRAC T TGCAGTCECCAS
TGECATATCGACT T TGAGAGAGAAGGCTACTCTCTEETTECAATAGATCCTTTCCACOT
GCTTCARAAACAGCCAGGTCTTTACTCTCATTAGARL CAAATCGAGAATCCAGCACATARG
AGTCAATTAGTGTGEATGCCATGUCACTCTGCAGCATTTGAGGACCTTAGAGTCTCA
AGTTTCATCAGAGGCACAAGAGTGETCCCARGAGGACAGCTATCCACCAGAGGRGT
TCRRATTGCTTCARATGACGAACATCGAGGCALTCGACTCCARCACTCTTHAACTGAG
ARGCAGATATTGOGCTATAAGAACCAGARGCGGAGCGAARCACCAACCAGCAGAGEE
CATCTGCAGCACAGATCAGCETTCACCCCACT I TCTCGETCCAGRAGRAALCTTLCCT
TCGARAGAGCGACCATTATGECAGCATTTACAGGAAATACTCGAGGLRCAGRACGTCTG
ACATGAGGRCTGAAATCATARGAATCGATCGAARGTGCCAGACCAGRAGATGETATCAT
TCCAGGEGCEGEGCACTCTTCGAGCTCTCGCGACCGARAAGGCARLEALCCOGATCGT
GCCTTCCTTTGACATGAATAATGAACCGATCTTAT T TCTTCEGAGACARTGCAGAGGAS
TATGACAATTARAGARAAATACCCTTGTTTCTACT (SEQ ID KO: 5)

PA
AGCOGARAGCAGETACTEGATCCARRAATGGAAGACTTTGTCGLEACARATGCTTCARTCCA
ATGATTGTCGAGCTTIGCOGRAARAGGCARTCARAGAATATGOGEARGATCCGARRRATC
GAAACGAACRAGTTTECTCGCAATATGCACACACTTGGAGGTCTOITTCATETATTCGRG
ATTTTCACTTTATTGATGAACGEAGTGAATCARTAAT TG TAGRATUTGCAGATCCGAR
TGCATTATTGARACACCGATTTGARATAATTGAAGGAAGAGACCEAACCGATGECCTG
GACTGTGETGAATACTATCTGCAACACCACAGGAGTTCGAGAAACCTAAATTTCTOCC
AGATTTETATGACTACARALGAGARCCGATTCATCGARATTRRAGTGACACECAGEGA
AGTTCATACATACTATCTGGACGAAAGCCAACAAGATAARATCCGAGGAGACACATATT
CACATATTCTCATTCACAGEGCEAGEAAANTGGCCACCAARGCAGACTACACCCTTGAT
GAAGAGAGCAGRGCAAGRATTARAACCAGGCTETTCACCATAMAGGCAGEAAATEGEC
CAGTAGGGETCTATGGGATTCCTTTCGTCAATCCGAGAGAGGCGARGAGACAATTGA
AGAAARATTTGAAATCACTCGAACTATCCGCACGACTTGCAGACCARAGTCTCOCCACT
GRACTTCTCCAGCCTTGARAACTTTAGAGCCTATGTGGATEGATTCGAACCERAACGE
CTCCATTGAGCECARGT TTTICTCAARTETCAARAGARGTGAATCCTAGAATTGAGCC
ATTTTTGARGACAACGCCACGCCOTCTCAGACTACCTGATEECCCTCOTTGECTONCA
GCEETCGAAGTTCTTGCTGATGEATCGCCCTTAAATTARAGCATCGAAGACCUBAGTCE
TGAGGEEEAGUGEATACCACTATACGATGCAATCAARTGCATGARGACATTTTTCGRE
CTGGAAAGAGCLCAACATCCTCAARCCACATGALAAAGGTATABACCCCALNTTACCT
COTGRCTTGGAAGCAAGTGCTCECAGAACTCCAAGATATTGAAALATGAGGAGARAAT
CCCARARACARARAGARCATGARAARRARCRAAGCCAGTTGAAGTEGHCACTCEGTGAGAR
CATGGCACCAGAGARAGTAGRCTTTGAGGACTGCARAGATETTAGCGATCTAAGACE
CTATGACAGTGATGARCCAGAGTCTAGATCACTAGCAAGCTGGATTCAGAGTGARTT
CAACARAGGCATGTGAATTGACAGATTCGAT TTGCATTGAACTCGATGALLTAGGAGA
AGACGTAGCTCCARTTGAGCACATTGCAAGTATGAGAAGEAACTATT T TACAGUGGEA
AGTATCCCATTGCAGEECCACTGAATACATAATGARGGCGAGTETACATAAACACRGEC
COTGTTGAATGCAT CCTGTGCAGCCATGGATGACTTTCAACTGATTCCARTGATAAGT
AAATCGCAGARCCAARGEAGGARGACGEARRACTART TG TATGEATTCATTATALAAG
GGAGATCCCACTTGAGGARATGATACCGATETGETAAATTTTCTCAGTATEEARTTCTC
TCTTACTGATCCGAGBCTEEAGCCACACARAGTECGGAARACGTACTGTGTCCTCEAGAT
AGGAGACATGCTCCTCCGCACTECAGTAGGCCAAGTTTUGAGGICCATGTTCOTGTY
ATGETAAGAACCAATGGRACCTCCAAGATCAAAATGARATECGGCATCGEARATEAGGC
GATGCCITCTTCAATCCCTECARCARATTGARACCATGATTIGAAGCCOAGTOTTCTET
CARAGAGAAGGACATCACCARAGRATTCTTTCARRACARATCAGALACATECOCEATT
GGAGAGTCCCCCAAGEOAGTGGAGCARGEUTCCATCOGAAAGGTETECAGARACCTT
GCTGGCEAAGTCTIGTGTTCAACAGTTTATATGCATUTCCACAACTCGAGEEETTTTC
AGCTGAATCARGARALTTCCTTCTCATTGCTCAGGCACTTAGGGACAACC TEGGAACT
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TGEGEACCTTCGATCTTGGAGGGCTATATCAACGCAATTCAGGAGTGCCTCATTAACGA
TCCCTGEETTTTGCTTAATGCCTCTTCGTTCAACTCCTTCCTCGUACATGCACTGRAR
TAGTTGTGECARTCCTACTATTTGCTATCCATACTETCCAARAARAGTACCTTGTTTCTA
CT {(8SEQ ID NO: 6)

PBI
AGCGAAMGCAGGCAAACCATTTGARTGGATGTCAATCCCACT T TACTTTTCTTGAALG
TACCAGTGCRAMATGCTATAAGTACCACCTTCCCTTATACTGGAGACCCTCCATACAG
CCATGGARCAGGAGACAGGATACACCATECGACACAGTCAACAGRAACACACCAATATTC
AGBARRGGGGAAGTGGACAACAAACACAGAGACTEEAGCALCCCAACTCAACCCGA
TTGATGGACCACTACCTGAGGATAATGACGCCCAGTGECTACGCACAAACAGATTGTE
TATTGGARGCAATEGOTTTCCTTGAAGAATCCCACCCAGGGATC T T TGAARACTCGT
GTCTTGAAACCGATGOAAATTCTTCARACRAACAAGAGTGEATAAACTEACCCARGETC
GCCAGACCTATGACTEGACATTGAATAGRAACCAACCGECTEGCAAUTECTTTGGCCA
ACACTATAGRAATCTTCAGATCCAACGATCTAACAGCCAATGAATCGEGRACGECTAA
TRAGATTTCCTCARAGCGATGTCATGEAGTCAATGRATAAGGAAGAAATCCAGATARCAA
CACATTTCCAGAGRAAAGAGARGOGTGAGGGACAACATCACCARGRABAATEGTCACAC
AARGAACARTAGGGAAGARARAACAARAGGCTCGAACAARAAGAGCTACCTGATAAGAG
CACTGACACTEGAACACAATGACAARAGATECAGAARGAGGCAMATTGARGAGGCGAG
COGATTGCAACACCCGGAATGCAAATCAGAGGATTCETETACT TTGTTEARACACTAG
CGRGGAGTATCTCTCACARACTTCAGCAATCTGEGACTCCCAGTCCGAGCGARTGAG
ARAGAAGCGCTARAATTGECAARCGTCOTGAGGAAGATGATCGACTAACTCACAAGATALT
GAACTCTCCTTTACRAT TACTGCAGACAATACCAANTGGAATGAGAATCAGRRTCOTA
GCATGTTTCTCGCAATGRTAACCTACATCACAAGCGALACCACCCAGAATECTTTCGEA
ATCTCTTAAGCATAGCTCCTATAATGTTCTCARRCALARATECCCGAGACTAGGAARAGE
ATACATETTCGAAAGTAAGAGCATGAACTTACCGAACACARLTALCAGCAGAAATECTT
GCAAMCATTGATCTTARATACTTCAATGAATTAACCGARAAAGLAAARTTGAGARBLTAAG
GCCTCTATTAATAGATGETACAGCCTCATTGAGCCCTGRAATGATGATGRECATETT
CRACATGUTGAGTACAGTCCTAGGRAGTTTCAATCCTGAATUTTECGACAGRARRGETA
COCCRAARACCACATATTGCGTGEEACGCGACTCCAATCCTCTGATGATTTCGCTCTCAT
CGTAAATGCACCGAATCATGAGGGAATACANGCAGGAGTGCGATAGETTTTATAGGAL
TTGTARRCTAGTTGEGAATCAATATGAGCAAGAACGAACTCTTACKTARARTCEGACAGGEE
ACATTTGAATTCACGAGUTTITTCTACCECTATGGATTTGETAGCCARTTTCAGTATAEG
AGCTGCCCAGTTTTGGAGTETCTGEAATTARTGAATCGGCCCGACATGAGCATTGEGTS
TTACAGTGATAAAAALCARTATEATAAACAACGACCTTCGECCAGCAACAGBCTCAGAT
GGCTCTTCAGTTATTCATCARAGEACTACAGATACACATACCEATECOACAGAGEEGEA
TACGCAAATCCARACAAGGAGATCATTUGAGCTOAAGAAGC TGTGEGAGCAAACCD
GTTCAAAGGUAGGACTGTTGETT TCAGATGCAGGACCAAATU TATACARTATCCGAR
ACCTCCATATTCCTGARAGTOTCGCTTARAATCGCEAATTGATEEATEARGATTACCAGGES
CACACTGTETAATCCTCTGAATCCATTCETCAGCCATAAGEARALTTGAATCTCTCARL
ARTGCTGTAGTAATGCCAGUTICATEOCCCCGCCAAGAGTATGGAATATEGATGCCETT
GCAACTACACATTCATGEATTCCTARAAGGRARCCETTCCATTCTCARTACGAGTCARR
GGGGAATTCTTGAGCGATCAACAGATG TACCACGAAG TGO TCCAATCTATTCEAGARAT
TCTTCCCCAGCACTTECATATCGEAGCGCCAGTTEGAATTTCCAGUATGETEGAGREICA
TGETETCTAGGCCCCEAATTGACGCACGAATCCATTTCOASTCTEGAASGATTAAGA
AAGAAGAGTTTACCGAGATCATGAAGATC TG T TCCACCATTGAACAACTCAGACGGEC
ARMAATACTGARTTTAGCTTGTCCTTCGTGAARALAATGCCTTGTTTCTACT (SEQ ID NO: 7)

PB2
AGCGARAAGCAGETCAALTETATTCAATATGCAGAGCATAMRAGAATTACGAGATCTAL
TGTCACAGTCCCGCACTCGCGAGATACTRACAAAAMCCACTETGEACCATATGGCUA
TARTCAAGAAATACACATCAGGAAGACAAGAGARGAACCCTGUTCTCAGRATGARLT
GOGATGATGGCAATEARRTATCCARTCACAGCECACAAGAGAATAATAGAGATGATTC
CTGAMMGCGLATGAACAAGGGCACGACCGCTCTGCAGCAAGACARATGATGCTCGRATCG
GACAGCGGTGATGETETCTCCCCTAGCTGTAACTTCGTGEALTAGEARTEGGCCEEC
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GACAAGTGCAGTTCATTATCCARAGGTTTACARAACATACT T TGAGAAGGTTGARAGE
TTAAARCATGGAACCTTCGGTCCCETTCATTTCCGARACCAGGTTAAAATACGCCEC
CGACTTGATATARATCCTGGCCATGCAGATCTCAGTGCTARAGAAGCACAAGATATC
ATCATGGAGGTCGTTTTCCCAAATGAAGTGGGAGCTAGAATAT TGACATCAGAGTCG
CAATTGACAATAACGAAAGAGAAGAAAGAAGAGCTCCAAGATTGTARGATTGCTCCT
TTARTGGTTGCATACATGTTGGAAAGGEAACTGETCCECARGACCAGATTCCTACCE
GTAGCAGGCGERACAAGTAGTGTGTACATIGAGETATTGCAT TTGACT CARGGGACT
TGCTGGGAACAGATGTACACTCCAGGCGGAGAAGTGAGRARTGACCGATGTTGACCA
GAGTTTGATCATTGCTGCCAGRAACATTGT TAGEAGAGCAACAGTATCAGCGGATCC
ACTGGCATCACTGCTGOAGATETGTCACAGUACACARATTCGTGGGATAAGGATGET
GGACATCCTTAGGCARAATCCARCTGAGGAACARGC TGTCEATATATGCARAGCAGC
AATGGGTCTTAGGATCAGTTCTTCCTTTAGCTTTAGAGCCTTCACTTTCAAAAGARCE
AGTGEATCATCCETCARGAAGERAGAGGARGTGCTTACAGECARCCTCCARACATTG
ABAATAAGAGTACATGAGGGETATGACGAATTCACAATGETTCGRCEGAGEGCART
AGCTATCCTGAGGARAGCAACTAGAAGGCTGATTCAGTTGATAGTAAGTGGARGAGA
CCAACAATCAATCOCTGAGGCARTCATTGTAGCAATACTETTCTCACAGGAGGATTS
CATGATARAGGCAGTCCOAGECCATCTEARTTTCGTARACAGAGCARACCAARGATT
ARRCCCCATECATCAACTCCTGRGACATT TTCARARGEACGCAARAGTCGCTATTTCAG
ARTTGGEGAATTGRAACCCATTGATAATGTCATGGGGATGAT CGEARTAT TACCTGACA
TEACTCCCAGCACAGAAATGTCACTGAGAGGAGTARGACTTACTAAAATGGGAGTGS
ATGAATATTCCAGCACTGAGAGAGTAGTTGTAAGTATTGACCGTTTCT TAAGEGTTCG
AGATCAGCGEGEGAACGTACTCTTATCTCCCHAAGAGCTCAGCGARRCCCAGGRAR
CRGAGARATTGACAATARCATATTCATCATCAATCATGTCEGARATCAACIGTCUTGA,
GTCAGTGCTTGTTARCACCTATCAGTGGATCATCAGAAACTGGGAGACTGTGARGAT
TCAATGGTCTCARGACCCCACGATECTCTACAATARGATGGAGT TTGAACCGTTCCA
ATCCTTGETACCCARAGCTGCCAGAGGTCAATACAGTGEATTTETGAGAACATTATTC
CAGCARATGCGTGACGTACTGGGGACATTTGATACTETCCAGATAATARAGCTGCTA
CCATTTGCAGCAGCCCCACCEARGCAGAGCAGAATGCAGTTTTCTTCTCTAACTGTS
AATGTGAGAGGCTCAGGAATGAGAATACTCGTAAGGGGCAATTCCCCTETETTCAAL
TACAATAAGGCAACCAARAGGCTTACCGTCCTTGAANAGGACGCAGGTGCATTAACA
GAGGATCCGGATGAAGGGACAGCCAGAGTAGARTCTGCAGTACTGAGGGGATTCTT
AATTTTAGGCAAGCAGCACARPAGETATAGACCAGCATTGAGCATCARTGRACTGAG
CAATCTTGCGARGGGUGAGARAGCTAATGTGCTGATAGGGCAAGETEACGTEGTAT
TGGTAATGARACGAARACGGGACTCTAGCATACT TACTGACAGCCAGACAGCGATCA
ARAGARTTCGGATEGC CATCAAT TAGTE T CGAATTETTTAAARACCACCTTGTTTCTA
CT (SEg ID NO: 8)
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FIGURE 2
Indenesia Strain Gene Sequences

HA
AGCARARGCAGGECTTCAATCTETCAARAATGGAGARAATAGTGCTTCT T I TG UAATA
GTCAGTCTTGTTAAAASTGATCAGATT TGCATTGGTTACCATECAAACARCTOCACAG
AGCAGGTTGACACAATAATGGARARCGARNCGTTACTGTTACACATGCCCARGACATACT
GGAAARGAAACACARCCGGEEAAGCTCTGCGATCTAGATGGAGTGAAGCCTCTAATTTT
CGAGAGATTGTACCGTAGCTCCATCELCTCCTCGGARACCCAR TG TETEACCGAATTCAT
CAATGTGCCGEAATGETC TTACATAGTGGAGRAGECCARTCCAGTCAATGACCTCTE
TTACCCAGGGGATTTCAATGACTATCAAGAAT TCGARACACCTATTGAGCAGARTARLC
CATTTTGAGARAATTCAGATCATCCCCARAAAGTTC T TGGTCCAGTCATEAAGCCTCAT
TAGGGGTCAGCTCAGCATGTCCATACUAGEGAAAGTCCTCCTTTTTCAGARATATGS
TATGGCTTATCAAAAAGAACAGTACATACCCAACRAATAARGAGEAGCTACAATRAATAC
CARCCARAGAAGATCTTTTGOTACTOTGGEECATTCACCATCCTAATGATECOGCAGA
GUAGACRAAGCTCTATCARRACCCAACCACCTATAT T ICCOTTGEGACATCARCACTA
ABCCAGAGATTGC TACCAAGAATAGCTACTAGATCCARAGTAAACGEGCAAAATGEGA
AGCGATGCAGTTCTTCTGGACRATTTTAAAGCCEAATEATECAATCAASTTCGAGRALTA
ATGGARATTTCATTGCTCCAGRATATGCATACAAALT TET CAAGARAGEGGACTCAAL
ALTTATCARAAGTGAATTGGAATATGGTAACTGUARCACCAAGTATCAAACTCCARTS
GGEGCEATAAACTCTAGCATGCCATTCCACAATATACACCCTCTCACCATTGRERAR
TECCCCARRATATGTCGARATCARAACAGATTAGTCCTTGUGACTGEGUTCAGALATASC
COTCARACCGAGACCCGAGCATTAT T TGEAGUT ATAGCAGGTTTTATAGAGERAGGA
TEGCAGGGAATEGTAGATGCTTCETATGEGETACCACCATAGCAATEARCAGEGEGAS
TEEETACCCTACAGACAARGRATCCACTCAAAAGGCAATAGATCGGAGTCACCARTAR
GETCAACTCCGATCATTGACARAATCARCACTCAGT TTGAGCCCOTTRCGAAGGGAATT
TARCRACTTAGAARGCAGAATAGAGRATTTARACAAGAAGATGEAAGACGRETTCCT
AGATGTUTECACT TATAATGCTCARCTTCTGETTCTCATGRARRATEAGAGRACTCTA
GACTTTCATGACTCARRTGTCAAGAACCTTTACGACAAGETCCEACTACAGCTTAGS
GATAATGCABRKGCGAGCTGCUTAACGETTGTTTCGAGTTCTATCATAAATGTGATAATE
ALTGTATGEARAGTGTAAGAAATGGALRCETATGACTACCCGCAGTATTCAGAAGAAG
CGAGACTARMAARGAGAGCGAAATAAGTGCEAC TAAAAT TGGAATCAATAGGAATT TACCA
ARTACTGTICAATTTATTCTACAGTGECCAGTTCCCTAGCACTSECAATCATGETAGCT
GGTCTATCCTTATGGATGTGCTCCAATGGATCGTTACAATGCAGAATTTGCATTTAA%
TTTCTGACTTCAGATTGTACTTAARRACACCCTTETTICTACT (8EG ID No: 1)

NA
ACGCARAAGCAGOGAGTTCAAMATGAATCCAARTCAGRAGATBATAACCATCEGEATCAAT
CTETATCETAACTCEAATAGT TACGCT TAATGTTACAAATTCGECGAACATGATCTCARTA,
TGECTCAGTCATTCAAT TCACACAGEGAATCAACACCAATCTCALACCAATCAGCARTA
CTAATTTTCTTACTGAGARAGCTETEECTTCAGTAARATTACCGRRCAATTCATOTCT
TTGCCCCATTARCGCGATCEECTETATACAGTAAGCACAACACTATAAGCGATCOGTTC
CAAGGGGEATGTGTTTE T TATAAGAGRAGCCETTCATCTCATGCTCCCACTTGRRATS
CAGARCTTTCTTITTGACTCAGGBAGCCTTECTGAATGACAAGCACTCCAATGEGAC
TETCARAGACAGRAGCCCTCACAGAACATTAATGAGTTETCOTCTCEETEAGHCTCC
CTCCCCATATAMCTCARGETTTRERAGTCTGT TGO TIGGTCAGCAAGTRCTTGCCATGAT
GECACCAGTTGETTGACGATTGGRAATTICTGGCCCAGACARTGERECTETRGCTET
ATTGARATACAATGGCATAATAACAGACACTATCAAGAGTTGCGAGGAACLAACATACTG
AGRACTCAAGAGTUTGAATGTGCATGTETARATGECTCTTECTT TACTETAATGACTS
ACGGACCAAGTAATGOTCAGGCATCACATAAGATCTTCAARATGGAAARAGOGARAG
TEETTRAAATCAGTCEARTTGEATGCTCCTAATTATCACTATCAGEAATGCTCCTETTL
TCCTRATGCCGGAGRAATCACATCTCTCTGCAGGEATAATTGGUATGECTCARATCG
GCCATGGETATCTTTCAATCAARATTTGCAGTATCAAATAGGATATATATGCACTGGE
GTTTTCGGAGACAATCCACGCCCCRATGATECAACAGGTAGTTGTGETOCRATATCC
TCTAACGGGECATATGEGCTARAAGEETTTTCATT TAAATACGGCAATGETETCOTGE
ATCREGAGARCCAARAGCACTARTTCCAGRAGCGGCTTTEARATGATTTCEGATCCA
AATGGEETGGACTCARACCGGACAGTAGCTTTTCAGTGARRCARGATATCGTAGTAATE.
ACTGATTGETCAGGATATAGCGGGAGTTTTCTCCAGCATCCAGAACTGACREGACTA
GATTGCATARGACCTTETTTCTIGGETTGAGTTCATCAGAGGTECGGCUCALLGAGAGC
ACAATTTGCACTAGTGEGAGCAGCATATCT TTTTGTGETGTARAATAGTIACACTETGE
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GTTGGTCTTGGCCAGACGETGUCGACTTCGCCATTCACCATTGACAAGTAGTTTATTC
AARAAACTCOITGTTTOTACT {SEQ ID NO: 2)

M
AGCARARAGCAGETAGATCTTGAARGATGACGTCTTCTRAACCGAGG TCGARALCGTACGT
TCTCTCTATCATCCCGTCAGGCCCCCTCARAGCCGAGATCCCACAGRARC T TGAAGE
TGTCTTTGCAGCGAAAGARCACCEGATCTCCGAGEGCTC TCATGRAGTHECTAARGACARG
ACCAATCCTGTCACCTCTGAC TAARGGGATTTTGEGATTTGTATTCACECTCACCETG
CCCAGTGAGCGAGEACTECAGCGTAGACGCTTTETCCAGRATGCCOTARATGGAAR
TGCAGATCCAAATAATATEGATAGGGUAGCTTARGCTATATALGAAGCTGARARGAGA
ARATAACATTCCATGUEGECTAAGGACETCCCACTCAGCTACTCARCCRETGCACTTES
CAGTTGCATGECTC TCATATACAACAGCATGECAACCCETCACTACGGAAGTGGCTTT
TGECCTAGTETETCCCACT IO IGAGCAGATTGCAGATTCACRGUATCERTCTCACAG
ACAGATGCCAACTATCACCAACCCACTARTCAGACATGAGAACAGARTGGTGCTEREC
CAGCACTACAGCTAAGCGCTATGGAGCAGATEGCEGEATCAAGTEGAGCAGGCAGEG
GARGCCATGGAGATCOCTAATCAGGUTAGCECAGATGETCCAGRUAATGACGACAAT
TGGGACTCATCCTAACTCTAGTCCTGETCTGAGACGATEATCT TOTTEGARAATTTGCAS
GCCTACCAGAAACGARTGGHAGTGCACGATGCAGCEGATTCAAGTGATCCTATTEGTTET
TECCGCARATATCATTGEEGATCTTECACTTGATATTEGTGGATTCTTEGATCATOTTTTOT
TCAAATGCATTTATCETCGCCTTAAATACGETTTGARAAGAGRECCTEOTACGECAG
GGGTACCTGAGTUTATGACGOAAGACTACCECCAGGARACAGCAGAGTECTATRUEAT
GTIGACGATGETCATTTTGTCAACATAGAAT TCEAGTAAAAANCTACCTTGTTTCTALT
(SEQ ID NO: 3}

NS
AGCAARAGCAGGCTCGACAAAMACATAATGCATTCCAACACTETETCAAGOTTTCAGG
TAGACTGCTTTCTTTGECATGTCCGCAAACGATTTGCAGACCAAGAACTRGETEATE
CCCCATTCCTTGACCGECTTCGUCGAGATCAGAAGTCCCTAAGAGGAAGAGECAAC
ACTCTTGETCTGGACATUGARACAGCTACTCECGCAGCARACCAGATAGTAGAGCG
GATTCTGEAGEGGGAGTCTCATARGGCACTTARARTECCOCCT TCACGCTACOTAAD
TEACATGACTCT CGAAGAAATGTCRAGEGACTEETTCATOCTCATGCCCARGCAGAR
AGTGGCAGGTTCCCTTTGCATCAAAATGGACCAGECAATAATAGATARARCCATIAT
ATTGAAAGCARACTTCAGTETGATT T TCACCEETTEGARACCCTALTACTACTTAGA
GCTTTCACAGARGRAGGAGCAAT CGTGCEAGARATCTCACCATTALCTTOTCTTCCA
GGACATACTGETGAGCATCTCARAAATGCAATTGECETCCTCATCGCAGGACTTGAA
TCGAATGATAACACAGTTCCAGTCACTGAAACTATACAGAGATTCRCTTEEAGARALT
AGTGATGACGATCGEAGACTTCCACTCCCTCCARATCAGARACGETAAATGGCRAGE
ACKATTGAGTCAGRAAGTTTCAAGRAATAAGGTGECTCATTGARGARGTALAGACATAC
ATTGAAMATTACAGARAACAGCTTCOAACAGATAACET TTATGCARGCCTTACARCTA
CTECTIGAAGTCCAGCARGAGATARGAGCCTTCTCG T TTCAGC T TATTTAATGATAAL
ARACACCCTTGTTTCTACT (SEQ ID NO: 4)

NP
AGCAAAMCGCAGECTACATAATCACTCACCOAGTEACATCAGCATCATGECETOTCAR
'GGCACCARACGATCTTATCAACAGATECARACTEETGECEAACGCCAGARTECTACT
GAGATCAGOGCATC TETTCCAAGAATGETTAGTECCAT TEGGAGGTTOTACATACAS
ATGTGCACAGAACTCAAACTCAGTGACTATGAACGGGAGGCTEATCCAGARCAGCATA
ACARTRAGAGAGAATGETACTCTCTGCAT T TGATGAAAGAACCGARCAGATACCTEGAA
GRAACACCCCAGTGCGGEAAAGGACCCGARGAACGACTGEAGETCCAATTTATCGGAG
GAGAGACGCCAAATGEETGAGRGAGCTAATTCTGTACGACRAAGACGAGATCAGGR
GGATTTGECGTCARGCGAACAATCEAGAGGACGCAACTGCTEETCTTACCCACCOTS
ATGATRTGGCAT TCCAATCTAAATGATGCCACATATCAGAGAACGAGAGCOTOTCOGTE
CETACTGGAATCOACCCARGEATETECTCTCTCATGCAAGGGTCAACTCTCOCGAS
GAGATCTGGAGCTGCLGETGCAGCAGTAARGGEGGTAGGGACAATEETGATGEAS
CTGATTCGGATGATAARAACCGAGGGATCAACCGACCEEAAT T TCTGOAGAGCGCGARART
GGAAGARGARCARGEAT TGCATATGAGAGRATCTGCAACATUCTCARAGEGARATTC
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CAAACAGCAGCACAAARGAGCAATGATECATCAAGTGCGAGAGAGCAGARAATCCTGEER
CAATCCTGARATTCAAGATCTCATTTTTCTGCCACGETCTGCACTCATCCTGAGARS
ATCAGTGGCCCATAACGTCCTGCTTECCTCCI TG TGTCGTACGEACTTGCAGTGERCCAL
TGEATATGACTTTGACGAGAGRAGGETACTCTCTGETTCGAATAGATCC T TTCCGCOT
CCTTCAARACAGCCAGETCTTTAGTCTCAT TAGACCARATGAGAATCCAGCACATARG
AGTCRATTAGTETGGATGGCATGCCACTCTGCAGCATT TGAGGACCTTAGAGTCTCA
AGTTTCATCAGAGGGACAAGAGTGCTCCCAMGAGCGACAGCTATCCACCAGAGGEGT
TCARATTGCTTCARATCGAGAACATCGAGECAATGEACTCCAACACTCTTGRACTGAL
AAGCAGATATTEGGCTATAAGAACCAGAAGCGGAGGAADACACCLACCAGCAGAGGE
CATCTGCAGGACAGATCAGUGTTCAGCCCACTTICTCEGGTCCAGAGARACCTTCOCCT
TCGAAAGAGCCGACCATTATCGCACCATTTACAGGAMAATACTGAGEGCAGRACETCTS
ACATGAGGACTCGAARATCATAAGAATGATGEAARCGTECCACGACCACGAAGATGTGTCAT
TCCAGGGGUGEEGAGTCTTCGAGCTCTCGGACGARRAGGCARCGAACCCGATCIT
GCCTTCCTTTGACATCAATAATCAAGEGATCTTATTTCTTUGGAGACAATCCAGAGGAR
TATGACAATTARRAGAAARATACCCTTGTTTCTACT (SEQ ID NO: 5)

PR
AGCGARAGCAGGTACTGATCCARAATGGARGACTTTUTGCCACAATGCTTCAATCCA
ATGATTGTCGAGCTTGCGGAARRGGCANTGARAGAATATCECGARGATCCCARAATE
CRAACGAACRAGTTTGCTGCAATATGCACACACTTAGAGETCTETTTCATGTATTCGE
ATTTTCACTTTATTOATGAACGGAGTGAATCAATAAT TG TAGAATCTGGAGATCCGRR
TGUATTATTGARACACCGATTIGAAATAATTGAAGGARGAGACCGAACGATGECCTE
GACTGTGGTCAATAGTATCTGUAACACCACAGGAGTTGAGARACCTARATTTCTCCC
AGATTTCTATCACTACAAAGAGARCCGATTCATCCARATTCCAGTCACACGUAGGGA
AGTTCATACATACTATCTGGAGRAAGCCARCAAGATARAATCCGAGGAGACLCATATT
CACATATTCTCATTCACAGGGEAGGARATGGCCACCARAGCECACTACACCCTTGAT
GAAGAGACCAGGGCAAGAATTAAARCCAGGCTETTCACCATARGGCAGGAARTGEC
CAGTAGGGGTCTATGGGATTCCTTTCETCAATCCGACACAGGCGARGAGACARTTGA
AGAARAATTTGARATCACTGGAACCATGCGCAGACTTGCAGACCARAGTCTCOCALE
GRACTTCTCCAGCCTTGAARACTTTAGAGCCTATETGRATCGATTCCAACCGARCGG
CTGCATTGAGGGCARGC T TTCTCAMATGTCAARAGAAC TCARTGCTAGAATTGAGCC
ATTTTTGAACGACAACGCCACECCCTCTCAGACTACCTGATGEECCTCCTTECTCTCA
GCGETCEARGTTCTIGC TGATEGATGCOCTTAAAT TARGCATCGAAGACCCGAGTOR
TGAGGRGEGAGGGOATACCACTATACGATGCARTCAARTGCATGARGACATTTTTCES
CTGGARAGAGCCCARCATCGTGARACCACATGAARRAGGTATAAACCCCARTTACCT
CCTGGCTTGGAAGCARG TGCTEGCAGAACTCCAAGATATTGAARATGAGGAGAAAAT
CCCRARARCARAGAACATGARAAARACAAGCCAGTTGAAGTGGGCACTCGGTGAGAAR
CATGGCACCAGAGARAGTAGACTTTGAGHACTGCARAGATCT TAGCCATCTAAGACA
GTATGRCAGTGATGAACCAGAGTCTAGATCACTAGCARGUTGGATTCAGAGTGAATT
CARCAAGGCATGTGAATTGACAGATTCGATTTGCATTGARCTCCGATCARATAGGAGA
AGRCGTAGCTCCAATTCAGCACATTGCAAGTATGAGARGGAACTAT TTTACAGCGEA
AGTATCCCATTGCAGGGCCACTGARTACATAATGAAGGEAGTGTACATARACACAGE
CCTETTGARTGCATCOTGTGCAGCUCATGCATCACTTTCAACTGATTCCARTGATAAGC
ARATGCAGAACCAAAGARGGAAGACGGAARACTARTCTGTATGEATTCATTATARAAG
GGAGATCCCACTTGAGGARTGATACCGATGTGETARATT TTGTGAGTATGGAATTCTE
TCTTACTGATCCGAGECTGEAGCCACACRAGTGEGAARAGTACTCTETCCTCGAGAT
AGGRGACATGCTCCTCCGGACTGCAGTAGGCCAAGTTTCOAGECCCATGTTCCTGT
ATGTARGAACCAATEGARCCTCCAAGATCARAATGARATEGGECATGGARATGAGGC
GATGCCTTCTTCAATCCCTTCARCARAT TOARAGCATGATTCAAGCCRAGTCTTCTET
CAAAGAGAAGGACATGACCAAAGAARTTCTTTGAARACARATCAGAARCATGRCCGATT
GGACAGTCCCCCAAGGRAGTGGAGGAAGGLTCCATCUGARACETETGCAGRACCTT
GCTCGCGAAGTCTETET TCAACAGTTTATATGCATC TCCACAACTCOAGGUGTTTTC
AGCTGAATCARGAAAATTGCTTCTCATTGCTCAGGCACTTAGGGACARCCTEGAACT
TGGGACCTTCGATCTTGGAGGGCTATATGARGCAATTGAGGAGTGCCTGATTAACGA
TCCCTGGETTTTECTTAATGCETCTIGATTCAACTCCTTCCTCACACATECACTGAAR
TAGTIGTGGCAATGCTACTATTTGCTATCCATACTGTCCARAARAGTACCTTGTTTCTA
CT (SEQ ID NO: B) ‘
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PBl
AGCGAARGCAGECARACCATTTGAATGCATETCAATCCOACTTTACTTTTCT I GALRG
TACCAGTECAARATGCTATAAGTACCACCTTCCCTTATAC TOCAGACCCTCCATACAD
CCATGGAACAGGGACRGCGATACACCATGEACACAGTCAACAGAACACACCAATATTC
AGAAAAGGGGAAGTCOACAACARACACAGAGACTGCAGCATCCCAACTCAACCCGA
TTGATGGACCACTACCTGAGCATARTGAGCCCAGTOGETALGCACARACAGATTCETE
TATTGGRAGCAATGGCTTTICCTTGAAGAATCCCACCCAGGEATCTTTGAABACTCGT
GTCITGAAACGATGGAAATTETTCAACAAACARGAGTEGATABACTEACCCARGETC
GCCAGACCTATGACTGGACATTCAATAGAAACCANCCOCCTCCAACTGCTTTGELCA
ACACTATAGAARTCTTCAGATCGARCGGTCTAACAGCCAATGAATCGGGACGEOTAR
TAGATTTCCTCARGGATGTCATCGACTCAATCGATARGEAAGARATGCGAGATAACAL
CACATTTCCAGACGAARGRGAAGGGTCAGGEACAACATCACCARAGAARATEETCACAD
ARAGARCAATAGGGAAGARAANACABRAGCCTEGAACARAARAGAGCTACCTGATARGAS
CACTGACACTGRAACACAATGACEARAGATGCAGAARCACGECAAATTCAACGACGLEAG
CEATTGCAACACCCGGAATGCARATCACGAGGATTCATETACTTTETTGAAACACTAG
COAGGACTATCTGTGAGRARCTTGAGCAATC TECACTCCCAGTCGCGAGEGAATGAL
ARGAAGGUTAAATTGCCAAACCTCCTGAGCARGATGATCACTAACTCACAAGATALT
GRACTCTICCTTTACARTTACTGGAGACAATACCAARTGGARTGAGAAT CAGARTCCTA
GGATGTTTCTGECAATGATAACGTACATCACAAGGAACCAGCCAGAATGHTTTCEGA
ATETCTTARGCATAGCTCCTATAATGT TCTCAARCAAANTGECOAGACTACGGRAALGSE
ATARCATGTTCCARAGTAAGAGCATGAAGTTACGAACACAARTACCAGCAGAAATGOTT
GCARRCATTCATCT TARATACTTCAATCARTTARCCARDMARCGABAATTCGAGEARATAAG
GCCICTATTARTAGATGGETACAGCCTCATTGAGCCCTGEAATCATGATEGGCATETT
CARCATGCTGAGTACAGTCCTACGAGT T TCAATCCTGRAATCTTGGACAGARRAGCETA
CACCRRAACCACATATIGGTGEOACGGACTCCAATCOTCTEATRATTTCECTOTCRT
CGTAAATGCACUGAATCATGAGCGAATACAAGCAGGAGTGEATAGE T T T TATAGCEAC
TEGTARACTAGTTGGAATCAATATGAGCAAGRAGARGTCTTACATARATCAGACAGCE
ACATTTGAATTCACGAGC T TT T TOTACCGC TATGEAT T TOTAGCCAATTTCAGTATGE
AGCTGCCCAGTTTTGEAGTETCTGCAATTAATGAATCGGUCCACATCGAGCATTOETC
TTACAGTGATRAAADMACAATATGATAAACAACGACCTTECGCCAGCAACAGCTCAGAT
GGECTCTTCAGTTATTCATCARGGACTACAGATACACATACCCATOCCACAGAGGRRNA
TACGCARATCCAAACAAGGAGATCATTCGAGCTCARGAAGOTCTRGEAGCARRLDC
CTTCAARGCGCAGGACTETTGGTTTCABATGEAGCACCAARTCTATACAATATCCGAR
ACCTCCATATTICCTGAAGTCTCCT TAAAATGGCAATTCATGUATCAAGATTACCAGGS
CAGACTGTGTAATUCTCTGAATCCATTCOTCAGCCATAAGGARATTGARTUTGTCARC
ARTECTGTAGTARTGCCAGCTCATAGCCCEGUCAAGAGTATAGAATATEATECCETT
GCAACTACARCATTCATGGRATTCCTARRAGGAACCATTCCATTCTCAATACGAGTCRAR
GGEEAATTCTTGAGGATGAACAGATGTACCAGAAGTGCTGCAATCTATTCGAGRALT
TCTTCCCCAGCAGT TCATATCUCAGGCCAGT TEGAAT T TCCAGCATEETGCAGGICA
TEETETCTAGGGCCCGAATTEGACGCACOARTCGATTTCCAGTCTGGAAGGATTALGA
ARGRAGAGTTTGCCGAGATCATGAAGATCTETTCCACCATTEAAGAACTCAGACGEC
ABARATRGTCGRAATTTAGCTTGTCCTTCETCAARAANTOCCTTETTTCTACT (SEQ ID NO: 7)

PBR2
AGCGAAAGCAGGTCARAATATATTCAATATCGEAGAGGATARAAGEATTACGAGATCTAR
TETCACAGTCCCECACTCGCEAGATACTARCARARBCCACTUTEGACCATATEGCCA
TRATCAAGRARATACACATCAGEARGACRACACRAGAACCCTECTC TCAGALATGARAT
GEGATCGATGGCAATGARATATCCAATCACAGCGGACAAGAGANTAATAGAGATEATTC
CTCARRGGAATGAACAAGECCAGACGCTCTGGAGCAAGACARATEATECTEGATCG
CRCAGGETGATCETETUTCCCOCTAGC TETAACTTGETGEAATAGGARTGGRCCEET
GACAAGTGCAGTTCATTATCCARAGGTTTACARAACATACTT TCAGAAGETTEGARAGA
TTAARRCATGGAACCTITCGETCCCOTTCATTTCCEGAARL CAGCGTTAAAATACGCCGT
CGAGTTIGATATAARTCCTGGCCATCCAGATC TCAGTGCTARAGAAGCACAAGATETC
ATCATGGAGGTCETTTTCCCAAATGARGTGEGAGCTAGAATATTGACATCAGAGTCS
CAATTGACRATRACGAARCGAGKAGARAAGARCGAGCTCCRAGATTETAAGAT TACTOCC
TTAATGETIGCATACATETTGGAAAGGGAACTGETCOGCAACGACCABATTCOTACCE
GTAGCAGGCGGARCARGTAGTE TG TACAT TGAGETATTGUATTTGAC TCAAGGEACC
TGCTGGEAACAGATCTACACT CCAGGOGEAGAAGTCACGARATGACGATETTGACCA
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GAGTTTGATCATTGCTGCCAGRARCATTETTAGGAGAGCAACAGTATCAGCGGATCC
ACTGECATCACTGCTGGAGATGTGTCACAGCACACARATTGETGGGATARGGATGGT
GGACATCCTTAGGCAARATCCARCTGAGGAACARGCTGTCCATATATGCAMAGCAGE
AATGGETCTTAGEATCAGTTCTTCCTTTAGCTTTGGAGGCTTCACT T TCARARGAACA
AGTGGATCATCUGTCAAGAAGGAAGAGGAACTGCTTACAGGCAACCTCCAARCATTE
AARLTAAGAGTACATGAGGGGTATGAGGARTTCACARTGETTGEGCEGAGGGCAAL
AGCTATCCTGAGGAARGCAACTAGAAGGCTGATTCAGTTOATAGTAAGTGCAAGAGA
CCRACAATCARTCGCTGAGGCAATCATTGTAGCAATGETGTTCTCACAGGAGGATTG
CATGATAARGGCAGTCCGAGECGATCTGAAT TTCETARACAGAGCARACCARAGATT
ARACCCCATGCATCARCTCCTGAGACATTTTCARRAGCACGCAARAGTGCTATTTCAG
ARTTGGGGAATTGAACCCATTGATARTCTCATGGGGATCATCGGAATATTACCTGACA
TEACTCCCAGCACAGARATGTCACTGAGRAGGAGTARGAGT TAGTARAATGEGAGTGS
ATGRRTATTCCAGCACTGAGAGAGTAGTTGTARGTATTCACCGTTTCTTAAGGETTCE
AGATCAGCGGGGGAACGTACTCTTATCTCCCGARGAGGTCAGCEARACCCAGGRAR
CAGAGAARTTGACRATARCATATTCATCATCAATGATGTCGGARATCAACGGTCCTCA
GTCAGTGCTTGTTARCACCTATCAGTGGAT CATCAGARACTGAGAGACTGTGARGAT
TCARTGETCTCARGACCCUACGATGCTGTACARTARCATGGACTTTGARCCGTTCCA
ATCCTTGETACCCAAAGCTGCCAGAGGTCAATACAGTGCATTTG TGAGAACATTATTC
CAGCARATACCTGACGTACTGOEGACATTTGATACTGTCCAGATARTARAGCTGCTR
CCATTTECAGCAGCCCCACCEAAGCAGAGCAGRATECAGTTTTCTTCTCTAACTETG
ARTGTGAGAGGCTCAGGAATGAGAATACTCETAAGGEGCAATTCCCCTETETTCARC
TACAATAAGGCAACCARAAGGCTTACCETCCTTGEAAAGGACGCAGGTGCATTARCA
GRGGATCCGGATGAAGEGACAGCCGGAGTGGAGTCTECACTACTGAGGGGATTCTT
AATTTTAGGCAAGGAGGACARAAGGTATGGACCAGCAT TGAGCATCAATGARCTGAG
CALTCTTECGAAGGGEEAGAAAGCTAATETGCTGATACUGC AAGATGACETGETET
TGGTAATGAARCGARAACGGGACTCTAGCATACTTACTGACAGCCAGACAGCGACCA
ARAGAATTCGGATGECCATCAATTAGTGTCGAATTGTTTARAAACGACCTTETTTCTA
CT (SEQ ID NO: 8)
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FIGURE 3

PCT/ESZ009/068321

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

EHA
AGCAARAGCAGGGETTICAATCTGTCAAAATGCACGARARTACTECTTCTITCTTECAATR
GTCAGCCTTIGTTAARAGTGATCAGATTTGCATTIGETTACCATGCARRCARCTCGACAG
AGCAGGTTCGACACAATAATOGARAAGAACGTCACTETTACACATGCCCAAGACATACT
GGABRMRGACACACAACGGGAARCTCTECCATCTAGATGGACTEAAGCOTCTAAT T
AGAGAGATTCTACGTCTAGCTGCATGGCTCCTCEEGAACCCAATETEGTGACGAATTCCT
CAATGTGCCGCGARTGOTCTTACATAGTGCAGARGATCAATCCAGCCRAATEACCTOTE
TTACCCAGGETATTTCARCCGACTATCAAGAACTEAMAACACCTATTGAGCAGARTAAMC
CATTTTGAGRARAT TCAGATCATCCCCAARARGTTCTTGETCAGACATGAAGCCTCAG
CAGGEETCAGCTCAGCATGTCCATACCAGECAAGETCCTCCTTT T TTAGARATGTGG
TATGGCTTATCARAMMGGACARTGCATACCCAACARTAAMAGACGAAGTTACAATAATALC
CARCCRAGRAGATCTTTTCGTATTCTEEGRCGATTCACCATCCARATGATGCECCAGA
GCAGACAAGGCTCTATCARAACCCAACTACCTATATTTCCCTTGGGACATCARCACTA
ARCCAGAGATTCGTACCARAARATAGCCACTACGATCTARAGCTARACGGECARAGTGGA
AGGATEGAGTTCTTTTCGACRATTTTAARACCGAATGATECARTAAACTTTGAGAGTA
ATGGARATTTCATTGCTCCAGARAATGCATACARAATTETCAAGARAGEGEACTCAAC
ARTTATCGARAAGTGACTTGGAATATGGTAACTGCAACACCAAGTETCAAATTCCARTA
GGCGGCGATARACTCTAGTATGCCATTCCACAACATCCACCCTCTCACCATCGGREGAR
TCCCCCAARTATGTGAAATCARGCAGATTAGTCCTTECTACTGEGCTCAGAAATAGC
COTCAMACCGAGACCCEAGERAUTATTTGEAGCTATAGCAGETTT TATAGAGEGAGGA
TGGCAGGGAATGGTACGATGGETTGETATCGGETACCACCATAGCAACGAGCAGGGGAG
TEOCTACGCTECAGACAAAGAATCCACTCARRAGACAATAGATCGAGTCACCARTRR
GGTCALCTCGATCATTGACAAAATGAACACTCAGTTTGAGGCTETTGEAAGGEANT'T
TAATAARCTTRAGAAAGGAGAATACAARATTTAAACAAGARGATGGAAGACGEATTCCT
AGATGTCTECACTTATAATGCTGRAACTTCTGETTCTCATOGAAAATGAGAGAACTITA
GACTTTCATGACTCARATGTCAAGRACCTTTACGACAAGETCCGACTACAGCTTAGSE
GATAATGCARAGGAGCTTCGETAACGGTTCTTTCGAGTTCTATCACAGATGTCGATAATE
ADNTCTATGCAMAGTCTAAGAAACCCGAACCTATCACTACCCGUAGTATTCAGAAGAAG
CRAGATTARAALGAGAGGAANTAMGTGGACGTAAAATTEGCARTCAATAGGAACTTACCA
ARTACTGTCAATTTATTCAACAGTGGCEAGCTCCCTAGCACTEGCAATCATGG TGGECT
GETCTATCTTTATGCATGTGUTCCAATGGAT CATTACAATCCARARTTTGCATTTAAL
TTTOTCACTTCAGATTETACTTAAAALCACCOTTETTTCTACT (SEQ ID NO: 9)
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Na
AGCARAAGUAGGAGTTCAARATGAATCCARATCAGAAGATANATAACCATCGGATOAAT
CTETATCCTAATTCGAATAGTTAGC TTAATETTACARAT TEECGAACATGATOTCAATA
TGEETCAGTCATTCAATTCACGACAGGGAATCAATGCCAAGCTGAACCEBATCAGCALATA
CTAAATTTCTTACTGAGAAAGCTGTGGCTTCAGTAACATTAGCRGECAATTCATCTCT
TTGCCCCATTAGUGCATGGECTETATACAGTAAGGACAACACGTATAACGATCGETTC
CAGGGEEEATETCTITATTATAAGAGAGCCETTCATCTCATGCTCCCACTTGRALTE
CAGAACTTTCTTTTTGACTCAGGGAGCCTTECTGAATGACAAGCACTCCAATGGGAC
TGTCAAAGACAGAAGCCCTCACAGARACATTAATCGAGTTOTCCTCTRRETCAGEOTOC
CTCCCCATATAACTCAAGETTTGAGT CTETTGCTTGE TCAGCARAGTECTTECCATGAT
GEUACCRAGTTGGTTGACAATTGGAAT TTCIGETCCAGACALTGEGECTETEECTGT
ATTGAAATACAATGGCATAATAACAGACACCATCAACGAGTTCCGAGGAACAACATACTS
AGBACTCAAGAGTUTGAATGTGCATGTGTARATECCTCTTCCTTTAC TR TAATGACTE
ATGCACCAAGTAGTGGECAGECATCATATAMGATCTTCAARRTGGAAAAAGGGALAG
TGCTTAARTCACTCGAATTGEATGCTCCTAR I TATCACTATGAGGAGTGCTCCTETTA
TCCTGATGUCGECGAAATCACATGETETSTGLAGCCATARTTEGCATGEGCTCAAATAG
GCCATGGGTATCTTTCAATCARARTTTGGAGTATCAALTAGGATATATATECAGTGEGA
GTTITCGCAGACAATCCACGCCCCAATGATGRAACAGETAGTICTGETCCREGTETTC
TCTAACGGECECATATGEGETARAAGGETTTTCATTCARATACGGCAATGETETTTGSE
ATCGEEAGRRCCARAAGCACTARTTCCAGGAGCGGCTTTCAAATEATTTGGRACCCA
ARTGEGTEGACTCCAMCGCACAGTAGC T I TTCGETEGAAGCARGATATCQTAGCAATA
ACTGATTGETCAGGATATACGCGGGRAGTTTTGTCCAGCATCCAGAACTGACAGEATTA
GATTGCATAAGACCTTETTTCTGEGTTCAGTTAATCAGAGCRCGRECCTARAGAGARC
ACAAT T TGGACCAGTCCCGAGCAGCATATC T M I TGTGRTE TARATAGTOACALTATT
UTTGGCTCTTGECCAGACGETECTGAGTTGCCATTCACCATTGACARGTAGTTTGTTC
ARAAALCTCCTTETTTCTACT (SEQ ID NC: 10}

M

GCAAAACCAGOTAGA TG T TGAAAGATGAGTC T IO T A AL CHAGO TCEABACGTACET
TCTCTUTATCATCCCET CAGGCCOCCTCAMAGCCCAGATCGCACAGAALCTTGAAGA
TGETCTTTGCAGGARMAGAACACCEATC T CGAGGCTC TCATGGAGTEGCTARAGACEAD
ACCAATCCTGTCACCTCTGACTAARGEEATTTTEECAT T TG T AT TCACGCTCACCRTE
CoCAGTEAGCCAGGACTGCAGCE TAGACG U T P TS TCCAGAATECCCTAARTOGADA
TEGAGAT CCAAATA R TA TGO ATAGGECAQT TAAGC TATATALGAAGC TGARLAGAGA
ARTAACATTCCATOGAGECTARCGAGETCRCATTCAGCTACTCAACCRGTCCACTTOL
CAGTTGCATGRETCTCATATACARCAGCATGGROAACGETCADTACGGAAGTERCTTT
TEGCCTAGT G TETECCACTTOT GAGCAGAT TGCAGAT TCACAGCATCRG TN CACAG
ACAGATGECAACTATCACCAACCCACTAATCAGACATGAGAACAGAATECTCGLTCEO
CAGCACTACAGCTAAGGC TATGGAGCAGATEECEEEATCAAGTEAGCAGGCAGTE
GAAGCCATEGAGATCECTAATCACGCTAGGCAGA TG TECAGGCAATCGAGCACAAT
TEGGACTCATCCTAACTC TAGTGC TEG TCTEAGAGATAATCTTCTTCAAAA T T TACAR
GCCTACCAGARACGAATGGEAGTGUAGATCCAGCCATT CAAGTGATCCTATTGTTET
TGCCECARAT AT CATTGGCATC T TGUACTTGA TAT TOTGGAT TO TTGATCGTOTT T
TCARATGCATTTATCETCGCCT TAAL TACOG T T TGAAAAGAGEGCCTGOTACGGOAG
GECTACCTGAGTCTATGAGEGAAGAG TACCEGCAGGAACAGCAGAGTGCTETGGAT
GTTGACGATGET CATTT TG ICAACATAGAAT TGGAGTARA AR RCTACC T T TTTCTACT
{(SEQ ID NO: 3)
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NS
AGCALAAGCAGCCETCGACAAAAACATAATGGATTCCAACAC TG TETCARGCTTTCAGS
TAGACTGCTTTCTTTCECATETCCGCAARCGATTTGCAGACCALAGARUTGEETCGATG
COCCATTCUTTGACCGECTTCOCCGAGATCAGRAGTCCCTAAGAGGARGAGGCAAL
ACTCTTGOTCTGCACATCGAAACAGCTACTCCCGCAGGARAGCAGATAGTERAGCS
GATTCTGGACGGEEGACTCTCATAAGCGCACTTARMAATGCCGECTTCACGUTACCTAAC
TGACATGACTCTCGAAGARATGTCAAGGCGACTGETTCATECTCATRECCCAAGTAGAR
AGTGGCAGGTTCCCTTTGCATCAAAATGCACCAGGCAATAATGGATARAAACCATCAT
ATTGAAAGCAARCTTCAGTGTCATTTTTGACCGETTGGARACCCTAATACTACTTAGE
GCTTTCACAGAAGAAGCAGCAATCETEGCGAGRAATCTCACCATTACCTTCTCTTCCA
GGACATACTOGTGAGCGATCTCAAMAATCCAATTGECGTCCTCATCGGAGEACT TGAL
TGCAATGATARCACAGTTCOAGTCACTOARAACTATACAGAGATTCGOTTGGAGARAL
AGTGATGAGCATGGCAGACTTCCACTCCCTCCAAATCAGAARCGETAAATGRCGAGE
ACARTTCGACTCAGAAGT T TCAAGAAATARGETGGCTCGATICARGAAGTARGACATAG
ATTGAARRATTACAGABARCAGCTTCCGAACAGATAACCTTTATECAAZCCTTACAACTA
CTGCTTGAAGTECAGUARACGAGATARGAGCCTTCTCGTTICAGCTTATTTAATCATAAD
AARCACCCTTIGTTTCTIACT (SEQ ID NC: 4)

NP
ACCAARNGCAGEGTAGATAATCACTCACCGAGTCGACATCAGCATCATGUCETCTCAA
GOCACCARACGATCTTATGAACACGATGEARACTEGTCEGEARCGCCAGAATGCTACT
GAGATCAGGGCATCTCTTGGAAGAATGE T TAGTCGCATTGGEAGGTTCTACATACAS
ATGTGCACAGAACTCARACTCAGTCACTATGAAGGCAGGCTGATCCAGAACAGCATR
ACAATAGARGRGAATGETACTCTUTGCATTTGATGAARCAACGCAACAGATACCTGGAR
GAACACCCCAGTGEOCECAAAGCACCCGRAGAACGACTGEAGCTCCAATTTATCGGAS
GAGAGACGCCGAAATGGETCGAGAGAGCTAATTCTGTACGACAAAGAGGAGATCAGGA
GGATTTCGGCETCAABCGAACAATUEGAGAGGACGCAACTGCTEGETCTTACCCACCTE
ATGATRTGGCATTCCAATCTARATCGATCCCACATATCAGAGAACGAGAGCTCTOGTE
CGTACTGGAATGCACCCAAGGATGTCGCTCTCTEGATGCARGEGTCAACTCTCCCGAG
GAGATCTEEAGCTGCCEETGCACGCAGTAARGGGGGTAGCGACAATGGTUATGEAS
CTGATTCOGATEATARAMCGAGCGATCARCGACCEGANTTTCTHGAGAGGCGRAAAART
GOARGAAGAACAAGGATTGCATATCAGAGAATETECAACATCCTCARAGCGRAAATTC
CAARCAGCAGCACAMAGAGCRAATGATGOATCARGTGCCGAGACAGCAGARAATCOTEG
CGAATGCTGAAATTGAAGATCTCATTTTTCTGCCACGETCTECACTCATCCTGAGAGS
ATCAGTGGCCCATAAGTCCTGCTTGCCTGCTTE TG TETACCGACTTEGCACTGGCCAS
TGCATATGACTTTGAGAGAGRAGCETACTCTCTEETTGEAATAGATCCTTTCCGCCT
GOTTCARRACAGCCAGETCTTTAGTCTCATTACACCABATCGAGANTCCAGCACATAAG
AGTCAATTAGTGTGGATGCCATGCCACTCTGCAGCATTTGAGCGACCTTAGAGTCTCA
AGTTTCATCAGAGEGACAAGAGTCGTCCCAAGAGEACAGCTATCCACCASAGEEAET
TCAAATTGUTTCAAATGAGAACATECAGACAATCGGACTCCAACAITCTTGALLTGAS
ARCGCACGATATTGGGCTATARGAACCAGAAGCGCGAGGARACACCARC CAGUAGACGEE
CATCTGCAGGACABGATCAGCETTCAGCCCACTTTC T CGATCCAGAGARACCTTOCCT
TCGAARGAGCGACCATTATGGCAGCATTTACAGCAAATACTGAGEGCAGALACGTCTG
ACARTGAGGACTGARATCATARGARTGATGEARAGTCUCAGACCACGARGATETGTCAT
TCCAGGEGCEGEGAGTCTTCEGAGCTCTCGCACGAMAAGGCAACGAACCCRATCOT
GCCTTCCTTTEGACATEGAATAATCGAAGCGAT U TTATTICTTCGGAGACARA TECAGAGGAL
TATGACAATTAARGAABARTACCCTTATTTCTACT (BEQ ID NO: 5B)
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Pa
AGCGARAGCAGGTACTGATCCAAAATCGAAGACTTTETGCGACARTGCTTCAATCCA
ATGATTGTCGAGCTTCCECAAARGECARTGARAGARTATGEGGARGATCCGAARATC
GAAACGRACAAGTTTCCTGCAATATGCACACACTTGGAGETCTGTTTCATGTATTCGE
ATTTTCACTTTATTGATGAACGGASTGAATCARTAATTGTAGAATCTGGAGAT CGAA
TGCATTATTGAAACACCGATTTGARATAATTGARGGAAGAGRCCGAACGATGGCCTG
GACTGTGGTGAATAGTATCTGCARCACCACAGEAGTTGAGARRCCTAAATTTCTCCC
AGATTTGTATGACTACAAAGAGAACCCATTCATCOARATTGEAGTGACACGGAGGGA
AGTTCATACATACTATCTGGAGARAGCCAACAAGATARAATCCGAGOAGACACATATT
CACATATTCTCATTCACAGGGCAGGARATCECCACCARAGCEGACTACACCCTTGAT
GAAGAGAGCAGGGCAAGARTTAARACCAGGU TG TTCACCATARGGCAGGAAATAGE
CAGTAGGEGTCTATEEEATTCOTTTCGTCARTCCGAGAGAGECGARGAGACAATTGA
AGAARAATTTGARATCACTGGAACCATECGCAGACTTECAGACCARAGTCTCCCACT
GRACTTCTCCAGCCTTGAARACTITAGAGCCTATGTGGATGGATTCGARCCGRACGG
CTGCATTGAGGGCAAGCTTTCTCARATGTCAARRGARGTGARTGCTAGAATTGAGCC
ATTTTTGARGACAACGCCACGCCOTCTCAGACTACCTGATEEECCTCCTTGCTCTCA
GUGETCGAASTTCTTGCTGATGEATGCUCTTARATTARGCATCGAAGACCCGAGTCA
TGRGGGGEACGEGATACCACTATACGATGCAATCARATGCATGAAGACATTTTTCGE
CTGGAAAGACCCCRACATCGTGAARCCACATGARARAGGTATAAACCCCAATTACCT
CCTEGCTTEERAGCAAGTGCTERCAGAACTCCARGATATTGAAAATGAGGAGAARAT
CCCARBRACAAAGAACATGAAARARACAAGCCAGTTGAAGTGGGCACTCGGTCAGAR
CATGGCACCAGAGAARGTAGACTTTGAGGACTECARACATGTTAGCGATCTARGACA
GTATGACAGTGATGAACCAGAGTCTAGATCACTAGCAAGCTGGATTCAGAGTGAATT
CAACARGGCATGTGAATTGACAGATTCGAT TTGGAT TGARCTCGATGAALTAGGAGA
AGACGTAGCTCCAATTGAGUACATTGCAAGTATGAGAACCGAACTATTTTACAGCGEA
AGTATCCCATTGCAGGECCACTGAATACATAATGARGCGAG TG TACATARRCACAGS
COTGTTGAATGCATCCTETECAGCCATGOATCAL T TCARCTGATTCCAATGATAAGT
ARRTGCAGAACCAAAGARGGAAGACGGAARACTAATCTGTATGGATTCATTATARARG
GGAGATCCCACTTGAGGARTGATACCOATCTGE TARATTTTGTGAGTATGRARTTCTC
TCTTACTGATCCGAGGCTGGAGCCACACAAGTGGEARRAGTACTGTGTCCTCGAGAT
AGGAGACATECTCCTCCGGACTECAGTAGGUCARGTTTCCAGGCCCATGTTCCTET
ATGTAAGRACCAATGGAACCTCCAAGATCARRATEARATEECECATGGARATGAGGC
GATGCCTTCTTCAATCCCTTCAACAARTTGARAGCATGATTGARGCCGAGTCTTCTGT
CARAGAGARGGACATGACCARRGARTTCTTTGARAACARATCAGARACATGGCCGATT
GGAGAGTCCCCCRAGEGAGTEGACGAAGEC TCCATCGGALAGETATGCAGAACCTT
GCTGRCGARGTCTGTETTCAACAGTTTATATGCATCTCCACRACTCGAGGGGTTTTC
AGCTGAATCAAGAARATTGCTTCTCATTECTCAGGCACTTAGGGACAACCTGGARCT
TGGGACCTTCEATCTIEGAGEACTATATGARGCAATTGAGGAGTGCCTGATTAACGA
TCCCTGEETTTTIGCTTAATGCOTCT TGO T TCAACTCCTTCOTCGCACATGCACTGAAR
TAGTTETGGCAATCCTACTATTTGCTATCCATACTG TCCAAARARGTACCTIGTTTCTA
CT (SEQ ID NO: 6)
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PBL
AGCORAAGCAGGCARACCATTTGAATGGATGTCAATCCGACTTTACTTTTCTTGARAAG
TACCAGTGCARAATGCTATAAGTACCACCTTCCOTTATACTGGAGACCCTCCATACAG
CCATGGAACAGGGACAGGATACACCATGEGACACAGTUAACAGAACACACCARTATTC
AGAAAAGCCGGAACTCGGACAACALACACAGAGACTGCAGCACCCCAACTCAACCTGA
TTGATGGACCACTACCTGAGGATAATGAGCCCAGTGCETACGCACAALCAGATTETG
TATTCGAAGCAATGECTTTCCTTCAAGRAATCCCACCCAGGEGATCTTTGARAACTCGT
GTCTTCARACGATCGARATTCTTCAACAAMCAAGAGTUGATARACTGACCCAAGGTC
GUCAGACCTATGACTGGACATTGAATAGAAACCAACCGECTGCAACTGCTTTGECCA
ACACTATACGAAATCTTCAGATCCAACGOTCTAACAGCCAATGAATCGGCACGGLTAA
TAGATTTCCTCAAGCGATGTCATCCACGTCAATGGATAAGCAAGAAATCGGAGATAACAR
CACATTTCCAGRGAAAGAGAAGCGTCGAGGCACAACATCGACCAAGARANTEETCACAL
A”RGRACAATAGCCARGALAARACAAAGCCTCAACAMAAACACCTRCCTCGATARGAG
CACTGACACTGAACACARATGACARALMGATGCAGARAGAGGCARATTCAMGAGGCGAG
CGATTGCAACACCCGGRAATGCAMATCAGAGGATTCGTETACTTTGTTGARACACTAG
COAGCGACTATCTGTGAGARARCTTCGAGCAATCTEGACT CCCACTCEGAGGRAATEAG
AMGRAGGCTAARTTGOCARACGTCETCAGGARAGATGATCACTAACTCACRAGATALT
GAACTCTCCTTTACARTTACTGGAGACAATACCAAATGCAATGABARTCAGARATCCTR
GGATCTTTCTGGCAATGATAACGTACATCACAAGGAACCAGCCAGAATGETTICGGA
ATGICTTAAGCATAGCTCCTATAATETTCTCARACAARATGGCGAGACTAGGAAAGS
ATACARTGTTCGARAGTRAGACGUATGAAGTTACGAACACAARTACCAGCAGARATGCTT
GCARRCATTGATCTTAAATACTTCAATGAAT TAACGAARARGAARLTTOACGANARTALG
GCUTCTATTAATAGATGCTACAGCCTCATTCGAGCCCTGCAATGATCGATGGECATAETT
CAACATOCTCGAGTACAGTCCTAGGACTTITCAATCCTGAATCTTGEACAGRAARAGETA
CACCARBRACCACATATTGETEEGALCEACTCCARTCOTCTGATEATTTCGCTCTCAT
CGTAAATGCACCGAATCATGAGGGAATACAAGCAGGAGTCCATAGETTTTATAGEAC
TTCTARACTACTTOCAATCARTATCGAGCAAGAAGAAGTCTTACATARATCGEACAGGESE
ACATTTGAATTCACGAGCTITTTCTACCGCTATGGATTIGTAGCCARTTTCAGTATGE
CAGCTGCCCAGTTTTGCAGTETCTECAATTAATCALTCAOCCCACATEAGCATTEETG
TTACAGTGATAARBAMCAATATCGATAMACAACGACCTTGEEUCAGCARCAGCTCAGAT
GAUTCTTCAGTTATTCATCAAGGACTACAGATACACATACCGATGCCACAGAGEGGA
TACGCARATCCARACAAGGEACGATCATTCCAGCTGAAGAAGITETGGEAGCARACCC
GTTCAARGCGCAGCGACTCTTGETTICACGATGGACGACCARATCTATACAATATCCGRA
ACCTCCATATTCCTGARGTCTCGCTTARAATAGEAATTGATGCGATGAAGATTRCCAGGE
CAGACTGTGTAATCCTCTGAATCCATTCGTCAGCCATARGGAAATTGAATCTETCAAC
ANTGCTGTACTAATGCCAGCTCATGGCCCEGCCCARGAGTATCGAATATGATACCGTT
GCAACTACACATTCATGGATTCCTAAAAGCGAACCGTTCCATTCTCAATACGAGTCALL
CGEEGAATTCTTGAGGATCAACAGATC TACCAGAAGTGCIGCARTCTATTCGAGLAAT
TCTPCCCCAGCAGTTCATATCECGACECCAGTTAGAATTTCCAGCATGGTEGRAGGCCA
TEETETCTAGCECCCGAATTGACGCACGAATCCATTTCGAGTCTECAAGGATTAAGA
ARGARCGAGTTTGCCGAGATCATGAAGATCTETTCCACCATTEAAGAACTCAGACGGEL
ABRADRATAGTGAATTTAGCTTIGTCOTTCEGTCAAALMATGCCTTETTTCTACT (SEY ID NO: 7)
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PB2
AGCGAARGCAGGTCAAATATATTCAATATGGAGRGCATAAAAGAATTACGAGATCTAR
TETCACAGTCCCGCACTCECGACATACTAACAAARACCACTETGGACCATATGECCA
TAATCAAGAAATACACATCAGGAAGACAACGAGAAGAACCCTGCTCTCAGAATGARAT
GERATGATGGCAATGARATATCCAATCACAGCGGACAAGAGAATAATAGAGATCATTC
CTGAAAGGAATGAACARGGGCAGACGCTCTGGAGCARGACAAATGATGCTGGATCS
GACAGGGTGATGETETCTCCCCTAGCTGTARCTTGETGCAATAGGAATGGGCCEGT
GACARGTGCAGTTCATTATCCARAGETTTACARRACATACTT TGAGAAGGTTGARAGA
TTARAACATGGAACCTTCGGTCCOGTTCATTTCCGARACCAGETTARARTACGCOGC
COAGTTGATATAALTCCTGGCCATGCAGRTCTCAGTEC TARAGARGCACAAGATETC
ATCATGGAGETCGTTTTCCCARATGARGTGGGAGCTACAARTAT TEACATCAGAGTCE
CAATTGACAATAACGARAGRGAAGARAGAAGAGCTCCAAGAT TETARGATTGOTCCC
TTAATGGTTGCATACATGTTGGAAAGGGAACTGGTCCGCAAGACCAGATTCCTACCE
GTAGCAGGCGGAACAAGTAGTGTGTACATTGAGGTATTGCATTTGACTCARGEGACC
TGCTGGCAACAGATGTACACTCCAGGCGGAGAAGTGAGARATGACGATGTTGACCA
GAGTTTIGATCATTGCTGCCAGARACATIGTTAGGAGACCAACAGTATCAGCGGATCC
ACTGGCATCACTGCTGEAGATGTGTCACAGCACACAAAT TG TGEGATARCGATEGT
GGEACATCCTTAGGCAARATCCAACTCAGGARCARGCTETGGATATATGCARAGCAGT
ARTGGGTCTTAGGATCAGTTCTTCCTTTAGCT T TEGAGGCTTCACTTTCARARGAACA
AGTGGATCATCCGTCARGAAGGAAGAGGAAGTGCTTACAGGCARCCTCCARACATTG
ARARTAAGAGTACATEAGGGGTATGAGEAATTCACAATGATTAGGCHGAGGECAAL
AGCTATCCTGAGGAAAGCAACTAGRAGGCTGAT TCAGTTGATACTAAGTGGARGAGA
CCRACRATCAATCGCTGAGGCARTCATTETAGCARTGETGTTCTCACAGRACGATTG
CATGATAAAGGCAGTCCCAGECEATCTGARTTT CGTARACAGACCAAACCARAGATT
ARACCCCATGCATCAACTCCTGAGACATTTTCARARGGACGCARBAGTGCTATTTCAG
AATTGGGCAATTGAACCCATTGATARTCTCATGGEGATGATCGGAATATTACCTGACA
TGACTCCCAGCACAGARATCTCAC TGAGAGEARTARGAGTTAGTALAATGGGAGTGE
ATGRATATTCCAGCACTGAGAGAGTAGTTGTAAGTAT TGACCE T TTCTTARGGETTOG
AGATCAGCGGEGGEEACGTACTCTTATCTCCCGAAGAGGTCAGCUARACCCAGGGAR
CAGAGABATTGACAATAACATATTCATCATCAATGATGTGGGARATCARCGETCCTEA
GTCAGTGCTTGTTAACACCTATCAGTGGATCATCAGAAACTGGGAGAC TG TUARGAT
TCAATGGTCTCARGACCCCACGATGCTGTACAATAAGATCGACT TTGAACCGTTCCE
ATCCTTGETACCCAARGCTGCCAGAGGTCARTACAGTGGATTTETGAGAACAT TATTC
CAGCAAATGCGTGACGTACTGGAGACATTTGATACTGTCCAGATARTARAGCTGCTA
CCATTTGCAGCAGCCCCACCGARGCAGAGCAGARTGUACTTTTCTTCTCTAACTATG
ARTGTGAGAGGCTCAGGAATGAGAATACTCETAAGGGGCARTTCOCCTETGTTCAAC
TACAATAAGGCAACCAARAGGCTTACCETCCTTGEARAGGACGCACGTGCATTARCA
GRAGGATCCEGATGARGEGACAGCCEEACTGEAGTCTRCAGTACTGAGGGGATTCTT
AATTTTAGGCAAGGAGGACARARGETATGGACCAGCATTGAGCATCAATGARCTGAG
CARTCTTGCGAAGGUOGAGAARGCTARTETGCTGATAGGGCARGGTGACGTEETET
TGGTAATGARACGAARACGEEACT CTAGCATACTTACTGACAGUCAGACAGCEACCA
ARAGAATTCGGATGGCCATCAATTAGTGTCCAATTET I TAAAAACGACCTTGTTTCTA
CT (SEQ ID NO: 8)
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FIGURE 4
A/AnHui/1/05 Attenuated Strain Gene Seguences

Ha
AGCAARAGCAGGECETITCAATCTGTCAAAATGEAGAAAATAGTECTTOTTCTTECARTA
GTCAGCOTTGTTAARAGTGATCAGATTTCCATTGETTACUATGCARACRADTCEACAG
AGCAGGTTGACACAATAATCCAARAGAACCTTACTGTTACACATGCCCARGACATACT
GGAAARGACACACAACCGGARGUTCTECEATCTABATGCACTGAAGCCTCTGATTTT
ARGAGATTGTAGTETAGC TGEATGGUTCCTUGBAARCCURAATETGTCACGARTTCAT
CRAATGTGCCGEARTGETCTTACATACGTGGAGAAGECCAACCCAGCCARTCACCTCTA
TTACCCAGGGAATTTCAACGACTATGRAGEBACTGARACACCTATTGAGCAGAATAMLC
CATTTTGAGARARTTCAGATCATCCCCAARAGTTCTTGETCCEATCATGARGCCTCAT
CAGGGETAACGCTCACCATGTCCATACCAGGGARCGCCCTCCT I T TCAGRRATGTGEG
TATGGCTTATCAAARAGAACAATACATACCCARCAATAAMGAGANGC TACAATAATAC
CRACCAGGAAGATCTTTTGATACTGTGGGEGATTCATCATTCTAATEATGCGGCAGA
GCARGACAAAGCTCTATCAARACCCARACCACCTATATTTCCGTTGEEACATCARCACTA
ARCCARGAGATTGGTACCAARAATAGCTACTAGATCCAAAGTARACGCECARAGTGEGA
AGCATGCATTTCTTCTGGACAATTITAARACCEAATGATGCARTCAACTTCGAGRGTA
ATGGARATTTCATTGCTCCAGAATATCCATACAARATTEGTCAAGARAGGGGCACTCAGC
AATTETTAARRGTERAGTGEAATATGETARCTOCAACACAAAG TG TCARACTCCAATA
CGGEGGCGATAAACTC TAGTATGCCATTCCACAACATACACCCTCTCACCATCGGEGAA
TGCCCCAAATATGTGAARTCARACAALTTAGTCCTTGCGACTGEGCTCAGRAATAGTC
CTCARACCGAGACCCEARBEACTATTTGGACGCTATAGCAGGOAT TTATAGAGEGAGGAT
GECAGGGARTGETAGATCECGTTGETATGECETACCACCATAGCAATGASCAGEGGAGT
GGETACGCTECAGACRANGAATCCACTCARMAGCCAATAGATCGEGAGTCACCAATARG
GTCAACTCCGATCATTGACAARATGARCACTCAGTTTGAGGCCETTGEARGGEGAATTT
ARTARCTTAGRAAGCGAGAR TAGACRATT TAAACAAGALAALTEGAAGACGEBATTCCTAS
ATGTCTGEACTTATAATEGCTGAACTTCTGETTCTCATGGAARATGAGAGAACTCTAGA
CTTCCATGATTCAARATGTCAAGARCCTTTACGACAAGATCCCACTACAGCTTAGGRAT
ARTGCARAGUAGCTGECTAACGETTETTTCGAGT TCTATCACAARTOTGATARTEART
GTATGGAARAGTGTARGAAACGCAACGTATGACTACCCGCAGTATTCACARSAAGOAR
GATTAARRAGAGAGGRAATAAGTGGAETAARATTGGAATCAATAGGAACTTACCAAAT
ACTGTCAATTTATTCAACAGTTGUGAGTTCTCTAGCACTSCCAATCATCOTORCTEAT
CTATCTTTETGGATGTGOTCCAATGCETCCT TACARTECAGAATTTECATT TAL LTI
GTGAGTTCAGATTGTAGTTARAAACACUCTTETTTICTACT {SEQ ID NO: 11)
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Na
AGCAARRAGCAGGAGTTCAARATGARTCCARATCAGRAGATARTEACCATTOGGETCAAT
CTGTATGGTAATTOGAATACGT TAGC T TAA TG T TACAA AT TGGCGAACATGATCTCARTAT
GEETCAGTUATTCAATTCARACAGGGARTCAACACCAAGC TGAACCAATCAGAAATS
CTAATTTTCTTACTGAGAACGUTGTGECT TCAGTARCATTAGCEGGUAATTCATOTCT
TTECCCCETTAGAGEATGECCTCTACACAG TARAGACAACAG TATAAGRATTGETTC
CAAGGGEGATET TTTETTATTAGAGAGCCGTTCATCTCATCCTCCCAC T IGRAATE
CAGARCTTTCTTTTTGAC TCAGGGAGCCTTAC TGARTGACAAGOACTCOCARTERGACT
GTCARAGACAGAAGCCCTCACAGAACATTAATEAGTTETCCTETEGETCAGGOTCOC
TOCCCATATRAACTCAAGG T T TGAGTCTAT TCC T TG TCAGCAAG TGO TTOCCATCATS
GCACCAGTTGETTGACAATTGCAAT T TCTGECCCAGACANTEGRGCTE TR IGTAT
TEAARTACARTGGCATAA TARCAGACACTATCAACAG T TGCAGGAACARCATACTCRAG
ARCTCARGACGTCTGRATGIECATGTGTARR TGO TCT TGO T T TAC TG TARTGACTEAT
GGACCAAGTAATGGGCAGGCATCATATAAGRATCTTCARRATGGARARACCEGARAGTS
GITAARTCACTCGAATTGAATGC TCCTARTTATCACTATGAGGAATGOTCOTETTATC
CTGATGCIGGUGARRTCACATG TG TGTGCAGGEATAATTGGCATEGCTCOAATAGGE
CATGEETATCTTTCAATCAGAATTTGGAGTATCARATAGGATATATATGCAGTERAGT
TTTCCEAGACAATCCACGCCCCAATGATGRAACAGGTAGTTETEETCCAGTETCOOC
TRACGGGGCATATGEEATARAAGGETTTTCAT TTAAATACCGGCANTRRTGT T TGRATC
CGAAGAACCAAAAGCACTAATTUCACGCAGUGECT T TEAAATGAT T TCOGATC CAART
GGETGEACTGAAACGGACACTAACT I TTCEETGAAACAAGATATAGTAGCAATAACT
GATTGETCAGEGATATAGCGEGAGTTT T TCCAGCATCCAGAAC TCGACAGGATTAGAT
TGECATARGACCT TGO T IC TG T TEAGT TAATCAGAGGGCARUCCARARCGAGAGCACA
ATETECACTAGTCEEAGCAGCATATCT I T T TG TCG TUTAR A TAG TGACACTETGALTT
GETCT POGLCAGRCGETECTCAGTTGCCATTCACCATTGACAAGTEGT I TG TTCOAAR
ABACTQCTTGTTTCTACT (SEQ ID NO: 12)

M .
AGCAARAGCAGGTAGATG T TGAAAGATGAGTCTTCTAACCCAGG TCEARLLG TACGT
TCTCTCTATCATCOCETCAGGUCCCUTCARAGCCOACGATCOCACAGRAALCTTGARGA
TETCTTTGCAGGARAGAACACCAATCTCGAGRCICTCATCGRAG TSBC TAAAGACARAG
ACCAATCCTETCACCTCTGACTAARGEEATTTTGEGAT T T TAT TCACGOTCACCETS
COCAGTGACGCGAGEACTGCAGCOTAGACGC T TTETCCAGAATGC COTAANTGGARA
TGEAGATCCARATAATATGCATAGCECAGTTAAGCTATATAAGAAGOTRARAAGAGA
ABRTRARCATTCCATGEGCCTARGGRGETCECACTCAGCTACTCARCCGRTGCACTTGD
CAGTTECATGEETCTCATATACAACAGGATGGEALCGETGACTACOGAAGTGECTTT
TEGCCTAGTGTOTECCACTTATGAGCAGATTGCAGA T TCACAGCATCCETCTCACAG
ACAGATGECAACTATCACCARCCCACTAATCAGAC A TGAGAACAGAA TG TAOTARC
CAGCACTACAGCTAAGGCTATEGAGCAGATGOCGGGATCAAGTEAGCAGGCAGTG
GRAGCCATGUAGATCACTARTCAGCCTAGGCAGATGOTECAGGCARTOAGCACAAT
TGECACTCATCCTAACTC TAG TG T GG TC TEAGAGATAATC T TC TTGAARAT TTGCAG
GUCTACCAGAAACGAATECEACTGCAGATGCAGCEATTCAAGTEGATCCTATTETTGT
TGCCGCARRTAT CAT TGGGATC T TGCACT TGATT AT O TCEAT IO T TEATCE TCT Y TTET
TCAARTGUATTTATCETCECCT TAAA TACGETTTGARAAGACGGCTECTACGECAG
GUGTACCTGACTCTATCAGGEAAGAGTACCRGCAGCARCACCARAGTGCTETCEGAT
GTIGACCATGETCATTTTCTCARCATAGAATTGGACTAARAAACTACC T TG T T TCTACT
{BEQ ID KC: 3)
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NS
AGCAAARGCAGGETCACAAAARCATANTEGGATTCCAACACTCTGTCARAGCTTTCAGSE
TAGACTGCTTTCTTTGGCATGTCCCCARAUGATTTGCAGACCAAGAACTGGUTGATG
CCCCATTCCTTGACCGECTTCGCCEAGATCAGAAGTCCCTAACGAGGARGAGGCAAL
AQTCTTGETCTGEACATCGARACAGCTACTUGUGCAGGAAAGCAGATAGTAGALCE
GATTCTGGAGGGGEGAGTCTGATAACGECADTTAAAATGCCGGUTTCACGCTACCTARC
TGACATCACTCTCCAAGARATETCAAGGCACTGGTTCATECTCATGCCCAAGCARRA
AGTGECAGGTTCCCTTTGCATCARARATGGACCAGGCAATARTGCATARAACCATCAT
ATTGAARGCARACTTCAGTCETGAT I TTTGACCGETTEGAAACCCTAATACTACTTAGA
GCTTTCACAGAAGAACGAGCAATCGTGERAGRAATCTCACCAT TACCTTOTCTIC A
GGACATACTGGTGAGGATGTCAAARATACAATTGGCETCCTCAT CGEAGGACTTGAA
TGCAATCGATAACACAGT TCEAGTCACTGARACTATACAGAGATTCGUTTGGAGARALC
ACGTGATGAGCATGGCGAGACTTCCACTCCCTCCARATCAGAMACCETAMAATCEGCCGAGA
ACAATTGAGTCAGAAGTTTGAAGRAATAAGETGGOTGATTGRAAGAAGTAAGACATAG
ATTGARAATTACAGAARACAGCTTCCGARCAGATAALGTTTATGCALAGCOTTACAACTA
CTGCTTGAAGTGGAGCAAGACGATARGAGCCTTCTCGTTTCAGCTTATTTAATGATLEA
AALCACCCTTGTTTCTACT (SEQ ID NO: 4)

NP
AGCARARGCAGCGTACATAATCACTCACCEACGTGACATCAGCATCATGGCETCTCAL
GGECACCAMACGATCTTATGARCAGATEGARACTEGTCEEEARCGCOCAGARTGCTACT
GAGATCAGEGCATCTCTTGCAAGAATCET TACTGGLATTEGGAGETTCTACATACAES
ATGTGCACAGAACTCARACTCAGTCACTATUAAGGGAGECTERATCCAGAACAGCATA
ACBATRGAGRGAATGETACTCTCTGCATTTRATGAAACAAGGAACAGATACCTGEAA
GRACACCCCAGTGCGEEAAAGCACCCCRAGRAGACTEGAGETCCAATTTATCEGAG
GRGAGACGEGAAATGEETGAGACGAGCTAATTCTCTACGACAAAGAGCACGATCAGEA
GCATTTOGCOTCAAGCEAACAATEGAGAGGACGCAACTECTGATCTTACCCACCTE
ATGATATGGCATTCCAATCTAAATCATGCCACATATCAGAGARCCAGAGCTCTCRTS
CGTACTGGAATGGACCCAAGGATGTCCTUTCTGATGCAAGGETCAACTCTCUCEMG
GAGATCTGEAGCTGCCEETGCAGCAGTAALGGEGETACGGEACAATEETGATERAG
CTCATTCRCATCATRARACGAGGEATCARCGACCGRAATTTCTGOAGACGCEARART
GEARGARGARCAAGGATTGCATATGAGAGAATETECAACATCC TCARAGGSAAATTC
CARACAGCAGCACARMAGAGCAATGATGCGATCAAGTGUCAGAGAGUAGAMATCOCTER
GAATGCIGAARTTGRAGATCTCATTTTTCTEECACCETCTIGCACTCATCCTGAGAGS
ATCAGTGGCCCATAAGTCCTGCTTGCCTGUT T ICTETACGEGACTTGCARTEGCCASL
TGEATATCGACTTTCGAGAGAGAAGGGTACTCTCTGGTTGGRAATAGATCCTTTCCGCCT
GOTTCAAARCAGCCAGETCTTTAGTCTCATTAGACCARATCGAGALTCCAGCACATAAG
AGTCAATTAGTOTEGATCGCATGCCACTCTGCAGCATTTGAGGACCTTAGAGTCTCA
AGTTTCATCAGAGCGACAAGAGTGETCCCAAGAGGACAGCTATICACCASAGGEET
TCAALTTGCTTCAAATGAGAACATGCAGGCAATCCGACTCCARCACTCTTGRACTEAG
ARGCAGATATTOGCCTATAACGARCCAGAAGCGGAGEAAACACCARCCAGCAGRABEG
CATCTGCAGGACAGATCAGCGTTCAGCCCACTT TCTCGETCCAGAGRARACTTICOCT
TCCARAGAGUGACCATTATGOCAGCAT T TACAGGAAATACTGAGGGCAGAACGOTCTE
ACRKTGAGGACTGAAATCATAAGARATCGATCGARACTCGCCACACTAGAAGATETETCOAT
TCCAGGGGCGEAECASTCTTCCGAGCTCTCGEACCARAAGGEUAACGAACCCEATOET
GCCTTCOTTYGACATGAATARTGAAGCBATCTTATTTCTTCGGAGACAATGCAGAGGAS
TATGACARTTRRRAGAAAAATACCCTTGTTITCTACT (SEQ ID MO: 5)
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A
AGCGAAAGCAGGTACTGATCCAARATGGARGACTTTGTGCGACAATGCTTCARTCCA
ATGATTGTCGAGCTTCCGGARRAGGCAATGARAGARTATCGGGAAGATCCGARAATC
GARACGAACAAGTTTECTGCAATATGCACACACTTGGAGETCTGTTTCATCTATTCCH
ATTTTCACTTTATTGATGAACGGAGTGARTCANTART TGTAGAATCTGGAGATCCGAR
TGCATTATTGARRCACCGATTTEAAATAATTGAAGGAAGAGACCGAACGATGEOCTE
GACTGTGGTGAATAGTATCTCCAACACCACAGGAGTTEAGAAACCTARATTTCTCCC
AGATTTGTATGACTACARAGAGAACCEATTCATCGARRTTGGAGTGACACGEAGRRA
AGTTCATACATACTATCTGGAGAAAGCCAACAAGATARAATCCGAGGAGACACATATT
CACATATTCTCATTCACAGGGGAGEAAATCECCACCAAAGCGGACTACACCCTTOAT
GAAGAGAGCAGEGCAAGAATTAAAACCAGGCTGTTCACCATAAGGCAGGARATERC
CAGTAGGGETCTATGEGATTCCITTCGTCAATCCOAGAGAGGCEARGAGRCALTTGA
AGRARAATTTGAAATCACTGGAACCATECGCAGACTTGCAGACCARAGTCTCOCACT
GAACTTCTCCAGCCTTGAARACTTTAGAGCCTATGTGEATGGAT TCGAACCGARLGE
CTGCATTGAGCECAAGC TTTCTCARATGTCAAAACAAGTGAATGCTAGAATTGAGCC
ATTTTTGRAGACAACGCCACGCCCTCTCAGACTACCTGATEEACOTCCTTEGCTCTCA
GCGGTCGARGTTCT TECTGATGEATGCCCTTAAAT TAAGCATCGARGACCCGAGTCA
TGRGGGGEAGGEEATACCACTATACGATECAATCARATGCATGAAGRCATTTTTCGE
CTGGARAGAGCCCARCATCGTGARACCACATGAAARAGGTATAAACCCCAATTACCT
COTGGCTTGEARGCARGTCCTGGCAGAACTCCARGATATTGARAA TGAGGAGAARLT
CCCAARAACARAGAACATGAARAALACAAGCCAGTIGAACTGEGCACTCOATCAGAR
CATGGCACCAGRGARAGTAGRCTTTGAGGACTGCAMAGATGTTAGCGATCTARGACA
GTATGACAGTGATGAACCAGAGTCTAGATCACTAGCAAGCTGGATTCAGAGTGARTT
CAACAAGGCATGTGART TGACAGATTCGATTTGGATTGAACTCGATCAAATAGGAGA
AGACGTAGCTCCAATTGAGCACATTGCAAGTATEAGAAGGAACTA TTTTACAGCEGA
AGTATCCCATTGCAGGGCCACTGAATACATAATGAAGGGAGTGTACATAAACACAGE
COTGTTGAATGCATCCTGTCCAGCCATGEATGACTTTCAACTGAT TCCAATGATAAGE
ARRTGCAGAACCAARGRAGGAAGACGAAARACTARTCTGTATCGATTCATTATARAAG
GGAGATCCCACTTGACEARTGATACCGATGTEETAAAT T TGTGAGTATGGAATTCTC
TCTTACTGATCCGAGGUTEGAGCCACACARGTGEGAREAGTACTETGTCCTCGAGAT
AGGAGACATGCTCCTCCGGACTGUAGTAGGCCAAGTTTCGAGGCCCATETTCCTAT
ATGTAAGAACCAATCEARCCTCCARGATCAABATCARATGOGGCATGEARATGAGGC
GATGCCTTCTTCARTCOCTTCAACARATTGARAGCATGATTGAAGC CEACTCTTCTGT
CARAGAGAAGGACATGACCARAGARTTCT TTOARARCAARTCAGAARCATGGCCGATT
GGAGAGTCCCCCARCECAGTREAGEARGECTCCATCGGARAGGTETGCAGAACCTT
GOTGGCOARGTUTETCT TCARCAGTTTATATGCATCTCCACAAC TCGAGEGETTTTC
AGCTGAATCARGARRAT TECTTCTCAT TEC TCAGGCACTTAGGGACAACCTGEAACT
TGGGACCTTCGATCTTGGAGGGCTATATEAAGC AATTGAGGAGTGOCTGATTAACGA
TCCCTGGGTTTTGCTTAATGCETCTTGETTCARCTCCTTCOTCGCACATGCACTGARR
TACTTOTGGCARTGCTACTATTIGCTATCCATACTCTCCAARARAGTACCTTGTTTCTA
T (SEQ ID NO: &)
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PBl
AGCGARAAGCAGGCAAACCATTTGAATGEATETCARTCCEACTTTACT T TTCTTGAAAL
TACCAGTCGCARAATGCTATRAGTACCACCTTCCCTTATACTAGAGACCCTCCATACAG
CCATGGAACAGGGACAGGATACACCATGCACACAGTCAACAGAACLACACCANTATTC
AGARAARGGGGRAGTGEGACAACARACACAGAGACTCGAGCACCCCARACTCAMCCCRA
TTGATEGACCACTACCTGAGCGATALTGAGCCCAGTEEETACGCACARACAGATTATS
TATTGGRAGCRAATGECTTTCCTTGARGAATCCCACCCAGGCATCTTTGALAACTCET
GICTTGAAACCGATGGAAATTETTCAACARACAAGAGTGGATARACTGACCCARAZETC
CCCAGACCTATGACTGCACATTGAATAGARACCAACCERCTGCAACTCCTITGRCCA
ACACTATAGARATOTTCAGATCGAACGCTCTAACAGCCAATGAATCRGBACRGOTAL
TAGATTTCCTCAAGCGATGETCATGGAGTCARTGGATAAGCAAGAALTCCGAGATARNCARL
CACRTTTCCAGRAGAARCGAGAAGUGTGACGGACAACATCEACCRAAGARARTGGTCACAC
ARAGARARCARTAGGGABGAAARARCARAGGCTCGAACARAMACGAGCTACCTGATAAGAS
CACTGACACTGARCACAATGACARAAGATGCAGARAGACCCAARTTEAAGAGECGAG
CEATTGCAACACCCGEGAATGCAAATCRAGAGCATTCGTETACT TTETTGAAACACTASL
CGAGGAGTATCTGTGAGAAACTTGAGCAATCTGEACTCCUAGTCECAGCGARATGAR
AAGAAGGCTARATTECCAAACGTCETGAGGAAGATGATGACTAACTCACLAGATALT
GAACTCTCCTTTACAATTACTGGAGACAATACCARMATGEGAATCGAGAATCAGAATCCTA
GEATGTTTCTEGCAATGATAACGTACATCACAMGGAACCAGCCAGAATGETTTCRGA
ATGTCTTARGCATAGCTCCTATAATGT TCTCAAACAAAATGGCERACGACTAGGAARAGE
ATACATGTTCGRAAGTAAGAGCATGAAGTTACCGAACACAAATACCAGCAGAAATZCTT
GCARACATTGATCT TAAATACTTCARTGALAT TAACGARAARAGAALAT TGAGARANTAAG
GCCTCTATTAATAGATGETACAGCCTCATIGAGCCCTEGAATOATGATGRCCATETT
CRACATGCTGAGTACAGTCCTAGGAGT T T CAATCCTEAAT C T TGGACAGAALARGTA
CACCAARACCACATATTGGTGRGACGCEACTCCARATCCTCTGATGAT T TCRCTCTCAT
COTAAATGCACCEAATCATGAGGGARTACARGCAGEAGTEEATAGCGTTTTATAGGAC
TrGTAARCTAGTTGGAATCAATATCAGUARGAAGARCTCTTACATAAATCCCACAGGS
ACATTTGAATTCACGAGUTTTTTCTACCECTATGGAT TTCTAGCCARNT T TCAGTATER
AGCTGCCCAGTT TTECAGTCTCTEGAATTAATGAATCGRCCCACATGAGCATTASTG
TTACAGTCATAAAARACARATATCATAAACAACGACCTTGACCCAGCAACAGCTCAGAT
GOCTCTTCAGTTATTCATCAAGEACTACAGATACACATACCEATGCCACAGAGEGEA
TACGCABRATCCARACAAGGAGATCATTCCGAGCTGAAGAAGCTOTEAGAGCAAMCCE
GITCARAGGUAGGACTGTTOCT T T CAGATGOAGGACCAMATCTATACARTATCCERAA
ACCTCCATATTCCTGAACTCTECTTARAATGEEAATTGATEGATCAAGATTACCAGGR
CAGACTGTGTAATCCTCTGAATCCATTCETCAGCCATAAGGAAR T TGAATC TG TCAAC
AATGCTETAGTAATGCCAGCTCATGECCCGGUCAAGAGTATGRAATATGATECCETT
GCAACTACACATTCATGGATTCCTARRAGGARCCETTCCATTCTOAATACCGAGTOARA
GGGGAATTCTTICACGCGATGAACAGATETACCAGARGTECTGCAATOTAT T GAGAAAT
TCTTCCCCAGCAGTTCATATUGCAGECCASTTGEAAT T TCCAGCATGETGEAGGCCA
TEETGETCTAGGECCCEANTTEACGCACGAATCEATT TCCAGTUTGRAAGGATTAAGE
ARGRAGAGTTTECCGRAGRAT CATOARGATCTGTTCCACCATTEAAGAACTCAGACGGC
ARRAATAGTGAATTTAGCTTGTCCTTCETEAARBAATGCCTIGTTTCTACT (SEQ ID NO: 7)
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AGCGARRGCAGET CAMTATATTCAATATCOAGAGGATAARAGAATTACGAGATCTAR
TGTCACAGTICCCECACTCGCGAGATACTAACAARAACCACTETGEACCATATGGCCA
TAARTCARGARATACACATCAGGAAGACAAGAGAAGARCCCTECTCTCAGAATGAAAT
GOATGATGGCARTGALATATCCAATCACAGUEGACAAGAGARTARTAGAGATGATTC
CTCARAGGAATGAACARCGECAGACGUTCTGGAGCARGACAALTGATGCTEGATCG
CGACAGGGETGATGETGTCTCCCCTAGCTGTAACTTGETGEAATAGGAATGGRCCRRT
GACAARGTGECAGTTCATTATCCAAAGETTTACAAAARCATACTTTGAGAAGGTTGARAGA
TTARAACATGGARCCTTCEETCCCETTCATT TOCGARACCAGETTAAAATACGCCGE
CGAGTTGATATARATCCTGECCATGCAGATCTCAGTGCTARAGAAGCACARGATETC
ATCATGGAGETCETTTTCCCARATGRAGTGEGAGCTAGRATAT TCACATCAGAGTCS
CAATTGACAATAACGAARGAGARCGAAAGAAGRAGCTCCAACAT TG TAAGATTGCTCCE
TTAATGETTGCATACATGTTGEAAAGCGAACTGGTCCECARGACCAGATTCCTACCE
CTAGCAGECOGAACARGTAGTGTCTACATTGAGGTATTGCATT TGACTCAAGGGACT
TECTGEGAACAGATEGTACACTCCAGGUGGAGAACTEAGAAATGACCATETTGACCA
GAGTTTGATCATTGCTGCCAGAARCAT TETTAGGAGAGCARCAGTATCAGCGEATCC
ACTGGCATCACTGCTOGAGATCTGTCACAGTACACAAAT TGGTEEEATAMGGATEGT
GGACATCCTTAGCCAARATCCAACTGAGOAACRAGCTOTGGATATATGCABAGCAGT
ARTGGETCTTAGEATCAGTTCTTCCTTTAGC T T TCCAGGCTTCACTTTCARARAGAACE
AGTGGATCATCCGICARGARCGAAGAGGAAGTGCTTACAGRCAACCTCCABACATTE
SAARATARGAGTACATGAGEGETATGAGGART TCACAATGETTECECGGAGGEURAL
AGCTATCCTGAGGAAAGCARCTAGAAGRCTGAT TCAGT TGATAGTAAGTCGARGAGE
CCARCAATCRATCOCTOAGRCARTCATTOTAGUAATGETGTTCTCACAGEAGGATTG
CATGATAAAGCGCAGTCCGRGECCATCTGAAT TTOG TARACAGAGCARACCAAAGATT
AAACCCORTGCATCAACTCCTGAGACATTITCAAAAGGACECAAAAGTECTATTTCAG
ARTTGGEGAATTCGAACCCATTGATAATGTCATCCGCATGATCGGAATATTACCTGACA
TGACTCCCAGCACAGARATGTCACTGAGAGCGAGTAAGASTTAGTARRATGGEAGTCEE
ATCGAATATTCCAGCACTGAGAGRGTAGTTCTARGTATTGACCE T T TCTTARGRGTTCS
AGATCAGCGEGEGAACGTACT CTTATCTCCCGAAGAGETCAGCGARACCUAGGEAR
CAGAGRAATTCGACAATAACATATTCATCATCAATGATETGCCAAATCARCGETOCTGA
GTCAGTGCTTETTAACACCTATCAGTGUATCATCAGAARC TEGGAGAC TG TGAAGAT
TCAATGGETCTCAAGACCCCACGATECTETACAATARGATGRAGT TTCAACCGTTCCA
ATCCTTGETACCCARAGCTGCCAGAGE TCAATACAGTGEAT T TG TGAGAACATTATTC
CAGCRAATGCEICGACGTACTEEGRACATTTGATACTGTCCAGATAATAAAGCTGCTA
CCATTTGCAGCAGUCCCACCERAACCAGAGIAGAATGCAG T I TTCTTCTCTAACTGTG
ARTGTCGAGAGGCTCAGEARTGAGAATACT CGTAAGEEGCALTTCCUOTETGTTCAAC
TACARTAAGGCAACCARAAGGCTTACCOTCC T TGOAARGGACGCAGGTECATTAACA
GAGEATCCGEATGARGEGACAGUCEGAGTGEAGTC TECAGTACTGAGGGGATTLTT
ARTTTTAGECARGERAGGACARAAGCTATGEACCAGCATTEAGCATCAATGARCTGAY
CAATCTTGCGARGOGECACAMAGCTAATETACTCATAGEGCAAGETGACCTGETET
TGETAATEAAACGARRACGEGACTCTAGCATACTTACTGACAGCCAGECAGLGACCA
ARACGRATTCGGATGGCCATCRAATTAGTATCGAATIGT TTAAAAACGACCTTATT ICOTA
CT (SEQ ID NC: 8)
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