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Figure 1A
Representation of the localisation of glycosylation sites on the structure of a
monomer from influenza virus HA H5 A/Indonesia/5/05.
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AGAGGTACCCCGGGCTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATA
AAAGTTTAAGTTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATICACCTAC
TACTGTTATAAATCATTATTAAACATTAGAGTAAAGAAATATGGATGATAAGAAC
AAGAGTAGTGATATTTTGACAACAATTTTGTTGCAACATTTGAGAAAATTTIGTT
GTTCTCTCTITICATTGGTCAAAAACAATAGAGAGAGAAAAAGGAAGAGGGAG
AATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAA
ATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTT
AATTGCTGTAAATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAAT
TTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTITAAAATTAAARAGTTGAG
TCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAG
TTGTATTAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATITGATCTTTTCCT
ATATATTGCCCCATAGAGTCAGTTAACTCATTTTTATATTTCATAGATCAAATAA
GAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAA
AAATCTAAGCCACGTAGGAGGATAACAGGATCCUCGTAGGAGGATAACATCCA
ATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATC
TGTGGCACATCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACA
CAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAG
TCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAAT
TAATCATCTTGAGAGAAAATGGCGAAAAACGTTOCGATITTCGGCTTATTGTTT
TCTCTTCTTGTGTTGGTTCCTTCTCAGATCT

GAGCTCTAAGTTAAAATGCTTCTTCGTCTCCTATITATAATATGGTTTGTTATTG
TTAATTTTGTTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTATT
TGTATGAGATGAACTGGETGTAATGTAATTCATTTACATAAGTGGAGTCAGAATC
AGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGBCCGCGTACAATIGTC
TTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTTA
ATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTA

TCGAAATTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCC
CTTTGATAAATGATAGTACA

Figure 3
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Hemagglutination-inhibition (HI) antibody titers after first and second dose.
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SEQ ID NO. 1. HAQ from H1

AGATCTTCGCTGACACAATATGTATAGGCTACCATGCCAACAACTCAACCGACACTGTTGACA
CAGTACTTGAGAAGAATGTGACAGTGACACACTCTGTCAACCTACTTGAGGACAGTCACAATG
GAAAACTATGTCTACTAAAAGGAATAGCCCCACTACAATTGGGTAATTGCAGCGTTGCCGGAT
GGATCTTAGGAAACCCAGAATGCGAATTACTGATTTCCAAGGAATCATGGTCCTACATTGTAG
AAACACCAAATCCTGAGAATGGAACATGTTACCCAGGGTATTTCGCCGACTATGAGGAACTGA
GGGAGCAATTGAGTTCAGTATCTTCATTTGAGAGATTCGAAATATTCCCCAAAGAAAGCTCAT
GGCCCAACCACACCGTAACCGGAGTATCAGCATCATGCTCCCATAATGGGAAAAGCAGTTTIT
ACAGAAATTTGCTATGGUTGACGGEGGAAGAATGGTTTGTACCCAAACCTCGAGCAAGTCCTATG
TAAACAACAAAGAGAAAGAAGTCCTTGTACTATGGGGTOSTTCATCACCCGCCTAACATAGGGA
ACCAAAGGGCACTCTATCATACAGAAAATGCTTATGTCTCTGTAGTGTCTTCACATTATAGCAG
AAGATTCACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCAGGAAGGAAGAATCAACTA
CTACTGGACTCTGCTGGAACCTGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGC
GCCATGGTATGCTTTTGCACTGAGTAGAGGCTTTGGATCAGGAATCATCACCTCAAATGCACC
AATGGATCAATGTCATGCCAAGTGTCAAACACCTCAGGGAGCTATAAACAGCAGTCTTCCTTT
CCAGAATGTACACCCAGTCACAATAGGAGAGTGTCCAAAGTATGTCAGGAGTGCAAAATTAAG
GATGGTTACAGGACTAAGGAACATCCCATCCATTCAATCCAGAGGTTTGTTTGGAGCCATTGC
CGGTTTCATTCAAGGGGGGTGCACTOGAATGETAGATGGGTGETATGGTTATCATCATCAGA
ATGAGCAAGGATCTGGCTATGCTGCAGATCAAAAAAGTACACAAAATGCCATTAACGGGATTA
CAAACAAGGTCAATTCTGTAATTGAGAAAATGAACACTCAATTCACAGCTGTGGGCAAAGAGT
TCAACAAATTGGAAAGAAGGATGGAAAACTTAAATAAAAAAGTTOATGATGGGTTTCTAGACAT
TTEGACATATAATGCAGAATTGTTGGTTCTACTGGAAAATGAAAGGACTTTGGATTTCCATGAC
TCCAATGTGAAGAATCTGTATGAGAAAGTAAAAAGCCAATTAAAGAATAATGCCAAAGAMATAG
GAAACGGGTGTTTTGAGTTCTATCACAAGTGTAACAATGAATGCATGGAGAGTGTGAAAAATG
GTACCTATGACTATCCAAAATATTCCGAAGAATCAAAGTTAAACAGGGAGAAAATTGATGGAG
TGAAATTGGAATCAATGGGAGTATACCAGATICTGGCGATCTACTCAACTGTCGCCAGTTCCC
TGGTTCTITTGGTCTCCCTGGGGGCAATCAGCTTCTGGATGTGTICCAATGGGTCTTTGCAGT
GTAGAATATGCATCTAAGAGCTCAGGCCT

Figure 8
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SEQ ID NO. 5.
subtype H5

>BHB95002Y9|gb: AF501235 (Symbol : KAl Name :hemagglutinin|Organism:Influenza A Virus
A/duck/Shangnai/1/2000 | Segment : 4| Subtype:H3|Host tAvian

TGERGAARATAGIGUTTCTTCTTGCAATAGT CAGTCTTGTTARAAGTGATCAGATTTGCATTGGETTACT
ATGCARACAACTCGACAGAGCAGGT TGACACAATAATGGRAARAGAACGT TACTGTTACACATGCCCAAGR
CATACTGGARAAGRCACACAACGGGARACTCTGCGATCTAGATGGAGTGARAGCCTCTARTTTTGAGAGAT
TGTAGTGTAGCTGGATGECTCCTCCGAAACCCTATCTGTCACGAAT TCATCAATCTGCCCGAATGGTLTT
ACATAGTGGAGAAGGUCARTCCAGCCAATGACCTCTGTTACCCAGEGGATTTCARCGACTATGAAGARACT
GAARCACCTATTGAGCAGAATARACCACTTTGACAAARTTCAGATCATCCCCAAAAGTTCTTGGTCCAAT
CATGAAGCCTCATCAGGGGETGRGCGCAGCATSTCCATACCATGGGARAGUCCTCCTTTTTCAGAAATGTGE
TATGGCTTATLAAARAGAACAGTGUATACCCARCAATAARGAGGAGCTACAATAATACCAACTAAGRAGA
TCETTTGEETACTETGGGGEEATTCACCATCCTARTGATGCGGCAGAGCAGACARAGUTCTRTCAARRRCCCH
BCCACCTATATTTCCGTTGGAACATCAACACTAAACCRAGAGATTGGTCCCARARAATAGCTACTAGATCCA
AAGTAAACGGGCAAAGTGGAAGRATGGAGTTCTTCTGCACAATTTTAAAGCCGAATGATGCCATAARTTE
CGAGAGTAATGGARATTTCATTGCTCCAGAATATGCATACARAARATTGTCAAGAARGGGGACTCAGTAATT
ATGAARAGTGAATTGGAATATGGTARCTGCARCACCAAGTGTCAAACTCCAATCCGGECGATAAACTITA
GTATGCCATTCCACARCATACRCCCTCTCACARTCEGGERATGCCCCAAATATGTGARATCARACAGATT
AGTCCTTGLGACTGGACTCAGAAATACCCCTCARAGAGATACGARGARGAMAMARCAGAGGACTATTTEGA
GCTATAGCAGGTTTTATAGAGGSAGGATGGCARLGARTCGTAGATGCGTTGGTATGGETACCRCCATAGCA
ATGAGCAGGEGAGTGGATACGC TGCAGACARAGARTCCACTCARRAGGCAATRGATGRAGTCACCARTAR
GGTCARCTCGATCATTIGACAAARTGAACACTCAGTTTGAGGCCGTTGGRAGGGAATTTARTRAACTTAGRA
AGGRGGATAGARBATTTARACAAGRAGATGGAAGACGCGATTCCTAGATGTCTGCACTTATARTGCTGARC
TTCTGGTTCTCATGGARAATGAGRGAACTCTAGACTTTCATGATTCARATGTCARGAACCTTTACARCAA
GETCCGACTACAGCTTAGGGATAATGLRAAGGAGC TGGETAATGGTIGTTTCGAGTTCTATCACAAATGT
GATRATGAATGTATGGARAGTGTAAARRACGGGACGTATGACTACCCGCAGTATTCAGAAGAAGCANGAT
TAAACAGAGAGGAAATAAGTGGAGTAAAATTGGAATCRATCGCAACTTACCAAATACTGTCAATTTATTIC
AACAGTGGCGAGTTCCCTAGCACTGGCRATCATSGTAGCTGGTCTATCTTTATGGATGTSECTCCARTGGG
TCGTTACAATGCAGAATTTGLATTTAA

Figure 12
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LYDLIDLOOYYYOOYDLODLLIODLLOLILYODOLYYIDDILVYDODDLIDIYDOLIOOOVIVLYDDYOOL
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YYOYOYOVYYDLIOLYLIDO L0002 LVIYIOOSLD LIVYOVIIOIYY O LY OYYYY O OLIY I 100 0L LY
QLOYLYIOVLIDDODLIVOVILLLODLLEDOSOYDILILIOV LILLYOEOLILIDLEAI YO LoV DL oY
DOYLOYOIYYOYODVIVLLLOLLLOVYIDDSYOVILIODDOY LYDLLYIDDDDI VY LI LOVIIIDOYOL
SYOYOYDIYYIDDIYDLLIDLIY LOODLIVILLLLEDDIVYOVIDOVIIVYOVOO IYYO.LOYYIOYII090
YOO¥DSO00LOVYOOIOY LIV LYY OOY IV IV VY VDL OOYYIOVLOVIVY VO LIOVY DYV LOYY
SOLYLILIVYYIOVIYIOYIDOVLIODILYDHIILIVIIVOLIOVISOS LLLY Y LY.L 01 09Y0IYYYOY
TYOYO0OLYYYORLYIODIOVYYOVALYEYILO00L L¥09900L VY O¥OVILIYYDOLILDOLIOOLOVY
2I¥OYOYDOLVLOLLLO LD LSOV 2 LYOYYY YOO LODO LoV YOVODOVIDLYYIOYYOVIIVTOOIIVL
TLIOYDLLLIDDEYY S LOVOIVY LY DLLYYOOVOO¥ILO0DVOOLLO DI OV O9OVOL IV ILYYOVYO LY
YYOVILLYYVLOODID LY LIDLOL L YOS OYY DY EOVIYYOIOVOLLYY LY D LLIYOLOIOVILLIOYD
DLIDLLYYOLYDLOLYYID05LOI¥IOVAYYLOODVYDOYLDLLOY OO L LYY OVDIDLILYIYITEIID
OVYYYODDYYOLIYIOLVLY Y YOYYILY LYV OO LOYYYOS IO90YIYHYIYIDDDVYDLOYIOTIOLL
YOODDOVOVIVITN LLYIYIYYOLOVYYYOYYDOLYYYIODLOLODIYOOVOO0O LI OLOLY IVYVVIVD
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WO 2010/006452 PCT/CA2009/001040
0S014L40.21PCF

SEQ ID NQ. 8.
subtype H8

>gi|2213171de] {D90304. 1| FLANANBNSA Influenza A virus

{A/Turkey/Ontaric/6118/68 (HBN4)} gene for hemagglutinin precurscr, complete
cds

ATGGARRRATTCATCGCAATAGCAACC T TGGCGAGCAARATGCATACGATAGGATATGTRTTGEGTACC
AATCRAACARCTCCACAGACACAGTGAACACTCTCATAGRACAGAAT GTACCAGTCACCUAARCARTGGA
GCTCGTGGARACAGAGAAACATCCCGUTTATTGTAACACTGATTTAGGTGCCCCATTGGAACTGCGAGAC
TGCARGATTGAGGCAGTAATCTATGGEAACCCCARGTGTGACRTCCATCTGARAGGAT CAAGGTTGGTCAT
ACATAGTGGAGRAGGCCCAGCGCACCAGAAGGGATGTGTTACCCTGHATCTGTGGAARATCTAGARGAACT
GAGGTTTGTCTTCTCCAGTGCTCCATCTTACAAGAGAATAAGACTATTTGACTATTCCAGGTGGAATGTG
ACTAGATUTGGAACGAGTARAGCATGCAATGLATCAACAGGTGGCCAATCCTTCTATAGGAGCATCAATT
GGTTGACCAARAAGGAACCAGACACTTATGACTTCAATCAAGGAGCTTATGT TAATAATGAAGATGGAGA
CATCATTTTUTTATGGGGGATCCATCATCCGICGGACACAARAGRGCAGACAACACTATATAANAATGCA
ARCACTTTIGAGTAGTGTTACTACTARCACTATRARCAGARGCTITCARCCAARTATTGGTCCCAGACCAT
TAGTAAGAGGACAGCAAGGGAGGATGGAT TAUCTATTGGGGUATTCTGAAAAGAGGGGAGACTCTGARGAT
CAGGRACCARACGGAAATTTAATCGCACCTGAATTIGGCTATCTGCTCARAGGTGARAGCTACGGCAGAATA
ATTCAARATGAGGATATACCCATCGGCRACTGTAACACAARATGTCARACATATGCGGGAGCAATCAATER
GCAGCABACCCTTTCAGAATGCARGTAGGCATTACATGGGAGAATGTUCCAAATATGTGAAGARGGCAAG
CTTGCGACTPCGCAGTIGGGCTTAGGARTACGCCTTCTGT TEAACCCAGAGGACTGTTTGGAGCCATTGCT
GGTTICATTGAAGGRGGATGLTCTGGAATGATTGATCGETGHTATGGATT TCATCACAGCAATTCAGALG
GRACAGGAATGGCAGCTGACCAGARRTCARCACARGAAGCCATCUATANGATCACCARTAARGTCRAACAR
TATAGTTGACARGATGARCAGGGAGTITGARGT TGTGRATCATGAGTTCTCTGAAGTTGAAAAARGARTA
AACATGATAAACGATABAATAGATGACCARATTGAAGATCTTTGHGUT TACAATGCAGAGCTCCTTGTGC
TCTTAGAGAARCCAGAARACGCTAGACGAACATGATTCCAATGTCAAARACCTTTTTGATGARGTGAARAG
GAGACTGTCAGCCAATGCARTAGATGCTGGRAACGGTTGUTTTGACATACTTCACAAATGUGACAATGAG
TGTATGGAAACTATARAGAACGGAACTTACGATCATARGGAATATCARGAGGAGGCTAAACTAGARAGGA
GCAAGATAARTGGAGTAAAACTAGARAGAGARCACCACTTACAAAATTCTTAGCATTTACAGTACAGTGGC
GGCCAGTCTTEGCTTGGCAATCCTGATTGCTGGAGGTTTAATCCTEGGCATGCARAATGGATCTTGTAGR
TGCATGTTCTGTATTIGA

Figure 15
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WO 2010/006452 PCT/CA2009/001640
OS2 1B T

SEQ ID NO. 9.
subtype H9

>BHBYS4830 gk AMOHT7218 | Symbel :HA [Name:hemagglutinin|Organism:Influenza A Virus
B/shoveler/Iran/G54/03 |Segment: 4! Subtype:H%jHast :Avian

ATGGAARCAGTATCACTAATGACTATACTACTAGTAGCAACAGCAAGCARTGCAGACRAAATCTGCATCE
GCCACCAGTCAACARRCTCCACAGAARCTGTGGACACGCTARCAGARACCAATCTTCCTGTGACACATGE
CARAGAATTGCTCCACACAGAGCACAATGGAATGCTGTGTGCAACAAATCTGGGACATCCCCTAATCTTA
GACACGIGCACTAT TGAAGGACTGAT CTATGGTAACCCTTCTTGYGACTTGCTGTTGGGAGEAAGAGAAT
GETCCTACATCCTCGRARGGTCATCAGCTGTARATGGRACGTGTTACCCTHRGGARTGTAGAGRACCTAGA
GGAACTCAGGACACTTITTTAGTTCCGCTAGTICCTACCGARGARTCCARATCTTCCCAGRCACRATCTEG
BATGTGACTTACACTCGAACAAGCAAAGCATGT TCAGATTCATTCTACAGGAGTATGAGATGGCTGACTE
ARRARRAGCCGGGTCTTACCCTGT TCRAAGRCGCTCAATACACARATARTATCEGARAGAGCATTCTTTTICGT
GIGGGGCATACATCACCCACCCACTGARGCTGCACAGACAARTTTGTACACAAGAACTGACACRACAACH
AGCGTGACAACAGARGACTTARATAGGATCTTCAAACCGATGETAGGGCCAAGGCCCCTTGTCAATGGTE
TGCAGGGAAGAATTAATTATTATTGGTCGGTACTARAACTAGGCCAGACALTGCGAGTAAGATCCARTGS
GRATCTAATTGCTCCATGGTATGGACACATTCT T TCGGGAGGLEAGCCATGGAARGAATCCTGAAGACTGAT
TTAAARAGTAGTARATTGCGTAGTGCAATGTCAGACTCARAMAGGCCGCTTARACAGTACATTGCCETTCL
ACAATATCAGTAAATATGCATTTGGAARCTGTCICARATATGTTAGAGTTARRAGTCTCARACTGGCAGT
AGGGTTGAGGAACGTGCCTGCTAGATCAAGTAGAGGAC TATTL GGAFCCATAGI TGGRTTCATAGAAGEA
GGITGGCCAGGACTAGTCGC TGETTGGTATGGT T TCCAGCATTCARATGATCAAGG SGETGETATTECGS
CAGRTAGGGATTCAACTCARARGGCARATTGATAGAATAACAACCARGGTGARTAATATAGTCGACAARAT
GRACRARCAATATGARRTAATTGATCATGAAT TCAGTGACGT TGARRCTAGGCTCARCATGATCAATAAT
AAGATTGATGACTARATACARCGACATATGGGCATATAATGCAGAGTTGCTAGTACTACTTGRAARACCAGA
AABRCACTCGATGAGCATGACGCAAATGTGRAGA

Figure 16
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PCT/CA200%/001040

WO 2016/006452

LT 2an81g

LOYIDLLIOLLDOYOYYYY YL IOVILIIVIOIDIVY OV OIS DnIvY
TYYORLVYIYYOLIOOLIL LI LI LOL LD LY LLALLDDDOY IS LD LIDLI IO LI LY TOSLOTL
LOOYILLOOLLLOYIYDIY DY IVY Y OYLODDODLIDILLOVYYS ISV DD DYEDILYOYYSIOVSYIVYDLD
DL L OSOYDOVOV OV LYY OV 2L LY IOV LYL IOV LYY YV SOV IV IOVOVYODLIYDSLD DI IVSIVOL
DLLOVEVYOLVEYIVOVSLL LD LYDOIVYYDDOYOVYDYYOT LY ¥ O¥OVOYOIDUVIOTTIYOYY LoD
YYEDIYLIOLOLYY Y LOOIVSYSYILIVSIOO2LYIVOLIVESYOVOS YO IYYOYOOLYYISSIOVII VLD
DY OOOTEOVLLOVYODL L LY DVIDOVY LYY DI LYDYVY OOTODLIVYLIVD OOV IO I EVYYOLEDD
TOLIOVOVILOVILLYVSLDLYYOY LYYOLOVALLLS YO L IO¥O VY JOVOYYOVDLIVDL LIS YOYYS LYY
YOOOYIYD LYY YOOV LIV LD ¥ IOVYDIOVIOVOVYOVLEVOL 0L DAYYDDDDYOUIDOSY 0S8 1YY
VYOIV IYOVOLLIODIYIODLIDOOVOYLODIVEDOYYDOD LD IYYYVOYLYILIOOOV IOV IVEDDL
92 LISLOIA909YYR00Y D200 LOVYOUIDDLDIVYODOYI IVOLS Y OVVODLIDOL OV I LISVLOVEY
DAVYY LOOYI VYV IO0 LYY OL IOV L DOVOUYDYIDOYOLOL DIVIVYOL L ILDDDLOOVY R IVIEYYIY
LOLLSDDOOTOYOSLL LIS LY VYO OEYYOLDLLOYOVE DYDY A YOI LO0OVYOY D IUY DD LY IO I Il
YOOOYVIOLIVELLYYY OOV LIOVDDILOVYOOY DOV LYY IDIODYD LYTOVOYDIDLIIOYYIYOYY D
SLO2D02OVOV LAY IOV IYVSSI DY IO VO LI Y EO00Da LYY Y OYODIYE I IDOVIIDOVOYYISO0S
LLOLLOYIDLLOLLLOYE Y YYSYDIYLYOYLOLLOVIVI LISV ILYIVIOLY IOV O LOVII VYOS OVIY
LLOYO LY YOVYYYOOVOY IV IOVIDLIOOOYIRY2LEYYOSSQLY IV LV L2 LY OVYS VOOV OYITOos
FIVEOLDILVLIOWIYYY DYV OYDEDLODIL LIVEYYIYDOSVYYIVDYYYILOLOVIDOO LYY LI YOV
FOOLYLDLILOYIVSYOOVDOILVEYOUILYDOLYDOOYY LY IOVSSSLISYIII0YIIVISLISISDST
YLIOVOLEDDD LY DOYOLY OV OOY LYY OOVODLOUY YD LYY LY YYYOVIOOVILLYDOYYOYYDIY
WYY LTOOYYID9DOYDILYILOLIYODDOLIY DO LY YOV IOVOLIYILIIIDVDYOSSIOOVISS 20V
SLEIYIDDIIVSLSLLLOL DY IVY OOV IEDILOLYYOOYIOSDDDVIIOL LTEIDODLLOVODVYIVID
NVOVYOIOVVYDIVIOLOLIVVYIVVOLLIVYY YO OWOVSY LODOVOYD IOV IDO LYY IOVSLOYYSOY
OYYOYVOLYYYOVLLOOOYOVY DL LI 2OVEIDIVVYIOOLLO93DIYIOYIVEOY IODOLDIYYOY YD
LESLODYEEDIOVIOVODLLOLODODLEYVIVY IOV IOV ESVIVOVIOIVYOYIIOODDY IOYYYYIOY
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PCTI/CAZ009/601140

WO 2010/006452

g1 2andny

SYLLLVDSLIAYIOYLOL
VOVLOLY LY LYY LoV DALY IS0 LEL LD AVO LLOOSO LVILYDLOYIS YOO LAY IO L LD LOEIHYY
DOLIYDDLIOYOVYILIVYOLOLIVIVYYV IV LS LS LY¥YSODLOVILIILVOTIIVYYD LOSOOVYD L IVOY
DOYODDOLVY O LYY D LYY OAEDOVID LIV OVYN AV IV L LY DYV D OYY YOV L LOYDOVYDLLY
DOLNYYLYYOYIEILIOVY IV DOVI ELLODY S LLOS LYDIOVEDIOIVOLVIVYYDODLYVOVIOE VT LDD
LEYOVYOVD LOVYYOVOLYIOLIDYYDOY I LO L TIY 2L oY LVIDLOOTID LOVIVAVYOYOLVIVYILL
QYLLLEDODLOLLODYOYDALVY LV LV LOOLILY YD L LD IDLOL LYDLUSYIOOVIYY YYD LY LLYYD
LYY LYY OVVEDOVSYIYYVOLOVIRLYVIDYIYVYIS IO LD IOVOLLLOYEY OV L €Y O LYDOYIEHLLION
LYOVY LYY LOOYY D LY DYV IYOYD VO VAT Y OSYVYY D LoV LOVODYYIVIV IOV IDLILEDDIYD
TYOOYYOYYSOVOIOYIVIYYIOILLOOD IV IS LYID LYY IIVIIOWISLODDO LYOSLDOIYYOYLYILL
YIDLOIYIVYIOVOSLLLSLLIOSVOVSD LEIOY LVE OV IO LVEVOV L OOV OSYIYT IS LI DOWYY
LEODIYYYDILOLYYOLOLYLOVEIDO025 LE¥D090 0 LY LOVIUVVYIVIVILLOIVYIVID LIDOVYYYIV
YOOV LYY LLEYOOYSOY LVYVOVOUYYOLOLYVYOOYL O LD IV DLVES LEYOVY S LOVYOOOVOOYILL
SLOVYVSO2ITVYISLLO LI LI L LYOYS L LL IO LY LYV EDDL IOV LD L ID0DDDS LYY IOLYYOD
LIV LYY O LYY OVDOV DYV EDLOYIVOVYSD LY I D ILVOVOLVOOIVIOI 290V IYIILTVEILOVD
YOO00I¥ LY OVYOIVYYOYIDLOVILLVOVY OV STV Y IOOVIVEVDLLSDOLOYISYIOLYLINLIOY
SUDOYYYYYIEL D LOLYSYY D LVONVYONIVO IOV DY L0002 L90 LY DELEYSIODLL IO LIYD LOYIAL
YOTOYOS OV YISYOVYOYY LA L DOVTIVIAVYV I Y IO LD LV LT AVYDOVILYYOIVOVLVOLIDDLYL
DOLVIVLEDOLLIDL LLIELYVEOLLIOD9900L LY TROSIY DL ODIOVYLOVOSVIOVISVI LLYYY LY
LOOLOIDOILYIDLYYYILYOYILIYLOVYO LIV YOV LI LYVOVLLALOVOOLIVILIVYY D LOVOVY
LOYVOVYONYOLOYSYIY LLLIYYOO¥DDDVILOID LYYIDIVYY IV DEYYIDDOVYYYY DR LOLLEOV
LD EVOLLOVIYY YOO LIV RDVVOILVO LS LD LYLDDDWWYIOV LLVIVIS LYOD L9 LILITILIOL
JEOVODLLODUTY IV DOV IVYVYOO LYY OLVY IO LIS LOL LD LYSOLOYIVIYYIVOVIYO LIDD LDV
OO LAVDLOOV LIV SO0 L DI¥YOYYOVO LIV A Y SV OV O LA YWY DVOYIVO I LOYYOVYDOVYL
EIVIO990IV LS LOIVOVDLYIYIOYVEILOLS LI LD LL LIV LS VIOSLILYISOIDYOVYYYOVIDLY
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WO 2010/006452 PCT/CAZ009/001640
OSO14E.21PC

SEQ ID NO. 12,
subtype H12

>gi|221309|dbj|DI0307.1[FLAHAH12N Influenza A vitus (A/duck/Alberta/60/76(H12N5)) gene for
hemagglutinin precursor, complete cds

LRTGGAARRATTCATCAT T TTGAGTRCTGTCTTGGCAGCAAGC T T TGCATATGACAAAAPTTGCATTGGEAT
ACCARACAARCAACTCGACTGARACGG T A ARCACACTAAGTGARCARAACG T TCOGGTGACGCAGETEGA
AGAACT TGTRCATCGTGGGAT TGATCCOATCU TG TG TGGAACGGARCTAGGATCACTACTAGTGC TTGAT
GACTIGITCATTAGAGGRTCTAATCCTAGGCARTCCCARRTGTGATCTTTAT TTGAATGGCAGEGRATGET
CATACATAGTAGAGAGGCCCARAGASAT GERAAGERGT T TGC TAT CAGGGTCAAT TGARRACCAGGARGH
GUTRAGATCTCTIGTITICT TCCATCAAARRATATGAAAGAGT GARGATGTTTGAT TTCACCEARTGGART
GTCACATACACTGGGACCAGCAAGGICTGCAATARTACATCARACCAAGGCTCATTCTATAGGAGRATGA
GRTGGTTGACCTTARAATCAGGACAATTTCCAGTCCAAACAGATGAGTACRAGAACACCAGAGATTCAGA
CATTGTATTCACCTEGGCCATTCACCACCCACCRACATCTGATGAACAAGTARARTTATACAARALTCOY
GATACTCTCTOTTCAGTCACCACCGTAGRAATCAATAGHRGC TTCAAGCCTAATATAGGGUCARGACCAC
TCCTGAGAGGACAACAAGGGAGARTCGRTTACTACTGGGCTGTTCTTAARCCTGGACAAATAGTCARART
ACARACCAATGGTARTCTTATTGCACCTGAATATGGTCACTTAATCACAGEGARATCACATGECAGRATE
CTCARGARTAAT T TG CC AT GEGACAGTETGTGACTGARATG TCAATTGRACGAGSGTCTARTAAACACAA
CCALRACCTTTCCAGRECACTAGTARGCACTATATTHGHABATGCCCCARATACATACCATCAGGGAGTTT
ARARTTGECRATAGGGCTCAGGAATGTCCCACAAGTTCARGATCGGGGGCTCTTTGGAGCARTTGCAGGT
TTCATAGRAGGCGGATGGCCAGGGUTAGTGECTGETTGGTACGGATTTCAGCATCAARATGCGGAGGGGA
CAGGUCATAGCTGCAGACAGAGACAGCACCCARAGGGCARTAGACARTATGCARAACAAACTCARCAATGT
CATCGACARRATGARTARACAAT T TCAARGTGGTGARTCATGAGT T TTCAGARAGTGGARAGLAGAATAAAC
ATGATTARTTCCAARATTGATGAT CAGATAACTGACATATGGGCATACAATGCTGAAT TGO TTGTCCTAT
TGGARARTCRGAAGRCATTAGAT GAGIATSACGCTRATGTARGGARTCTACATGATCGEGTCAGALGAGT
CCTGAGEEAARATGUAATTGACACAGGAGACEGOTGCTTTGAGATTTTACATARR TETHACARCART TGT
LTGGACACGATTAGRRACGGGACATECAATCACARAGAGTATEAGHRAGARAGLARAATCGAACGRCAGA
ARGTCAATGETGTGRAACT TGAGGAGAATTCTACATATARRATTCTGAGCATC TACAGCAGTGTIGCLTS
AAGCTTAGT PCTACTGCTCATGAT TAT TGGGGETTTCAT T T TCGGGTGTCAAARATGCARATSTTCAGTTET
ACTTTCTGTATTTAA

Figure 19
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WO 2010/006452 PCT/CA2009/061040

SO ER-211 ¢

SEQ ID NO. 13.
subtype H13

>gi|221311|db]j {DS03068.1 | FLAHAHI3N Influenza A virus
(A/Gull/Maryland/704/77 (K13N6) ) gene for hemagglutinin precursor, complete cds

ATGGCTCTAAATGTCATTGCAACTTTGACACTTATAAGTGTATGTGTACATGCAGACAGAATATGCGTRE
GCGEIATCTGAGCACCARTTCATCAGAAAGGET CGACALGCTCOTTGAAAATGGGETCCCAGTCACCAGOTE
CATTGATCTGATTGAGACARACCACACAGGAACATACTGTTC TCTARATGGAGTCAGTCCAGTGCATTTG
GGAGATTGCAGCT T TGAAGGATGGAT TG TAGGAAACCCABGCCTGCACCAGCAACTTTGGGATCAGAGART
GGTCATACCTGATTGAGGACCCCGCGRLCCLTCATSGGCTTTGCTACCCTGGAGAATTARRCALCAATGS
TGAACTCAGACACTTGT TCAGTGGAATCAGG T CAT TCAGTAGARCGGAAT TGATCCCACCTACCTLCTGE
GGGGAAGTACTTGACGGTACAACATC TGCTTGCAGAGATAACACGGGAACCAACAGCTTCTATCGARATT
TAGTTTGCTITATAAAGAAGRATACTAGATATCCAGTTATCAGTAAGACCTACAACAATACAACGGGARG
GGRIGTTTTAGTTTTATGGGGAATACATCACCCAGTETC TGTGGATGAGACAAAGACTCTGTATG TCAAT
AGTGATCCATACACACTCGTTTCCACCAAGTCTTCGAGCGAGAAATATARACTAGARACGGGAGTCUGAC
CrGGUTATARTGGACAGAGGAGCTGGATGARAATTTATTGGTCTTTGATACATCCAGGGGAGATGATTAC
TTICGAGAGTAATGGTGGATTTTTAGCCCCAAGATATGGGTACATAATTGAAGAATATGGAAARGGARGS
ATTTTCCAGAGTCGCATCACGAATGTCTAGGTGCAACACCAAGTGCCAGACTTIGGT TGGAGGGATAANCA
CARACAGAACGTTCCARAACATCGATAAGARATGCTCTTGZGTGACTGTCCCARATACATARAGTCTGEUCA
ACTCAAGCTAGCCACTGGACTCAGARRATGTGCCAGCTATAT CGAATAGAGGATTGT TCGGAGCAAT TGO
GGGTTCATAGAAGGAGHU TGGCUAGETT TARATCARTGGTTGGTACGGTTTTCAGCATCAALATGAACAGS
GAACAGGAATAGCTGCAGACARAGAATCARACACAGARAGCTATAGACCAGATAACAACCAAAATAAATAA
AT TATTGATA AR AV GAATEGGAACTATGATTCARTTAGGGGTGAAT TCARTCAAGT TGAGRAGCGTATA
ARCATGCTIGCAGACAGAATAGATGATGCCGTEACGCACATTTGGTCATACAATGCCARACTTCTTGTAT
TGCTGGAAARTGATARARCT TTAGATATGCATGATGCTAATGTARAGAATTTACATSAGCAAGTACGARG
AGAATTGARGGACAATGCAATTGACGAAGGARATGGCTGTTT TGRAACTCOTTCATAAATGCAATGACTLC
TGCATGGAAACTATAAGAARTGGRAACGTATGACCACACTGAGTATGCAGAGGAGTCAAAGTTAAMGAGGC
AAGAAATCSATGGGATCARACTCARATCAGAAGRCARCGT T TACAAAGCATTATCAATATACAGCTTGLAT
TGCAAGTAGTGTTGTACTAGTAGEAC TCATACTCTCTTTCAT CATGTGGECCTGTAGTAGTGGGARTTGE
CGATTCAATGTTTGTATATAR

Figure 20
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WO 2018/006452 PCT/CA2009/001040
OSGLHE 0 21%CE

SEQ ID NO. 14.
subtype H14

>g1|324045|gb|M35997.1|FLAEL424 Influenza A/Mallard/Guriev/263/e2
hemagglutinin subtype HL4 gene

AGCAARAGCAGGGGARAATGATTGCACTCATAT GG TTGCACTGGE ICTGAGLCACACTSCTTATTOTCA
GATCACAAATGGGACAACAGGAAACCCCATTATATGCTTGGGGCATCETGCAGTGGAAAACGGCHCATCT
GTTAARRCACTAACAGACAATCACGTAGAAG T TG TG TCAGCTRAAGAATTAGTTGAGACGARCCACALTGE
ATGARCTGTGCCCARGCCCCT T GARGC T TR TCGACSGGCAAGACTGCCACC TCATCARTAGTGCATTGGS
GAGTCCAGGCTGTGACCGTTTGCAGGACACCACTTGGGATGTCTTCATTGAAAGGCCCACTGCAGTAGAC
ACATGTTATCCATTCGACGTCCCAGATTACCAGAGTCTCAGRAGCATCCTAGCALGCAGTGCGAGTTTGS
AGTTCATCGCCGRACRATTCACCTGEARTGGTGTCARACTTGACGGATCAAGCAGTGC TG TTTCAGGES
CGGTCGCARCAGUT TCT T TCCCGAC T AR ACTGGEC TAACCAAAGCARCARATEGAARCTATCEACCTATT
ARCGTCRCTAARGAARATACGGEC TU T TATGTCAGGC T TATCTCTOGGGAGTGCATCACCCATCARGCS
ATRATGAGCAAACGGATCTCTACAASS TGGCARCAGEGAGAGTAACAGTATC TACCOGUToGEGACTCAMAT
CAGTATTIATTCCCAATATAGGARGTAGACCGAGGGTAAGGAATCAGAGCEGLAGGATAAGSATCTACTCE
ACCCTAGTARACCCAGGGEACTCCAT CATTTTCAACRAG TATTGEGAATTTGAT TGCACCAAGAGGCCACT
ACRAARTAAGCAAATCTACTAAGAGCACAGTGCTTAR ARG TGACAANAGGATTGGGTCATECACRAGECE
TTGCTTRACTGATARAGG T TCGATCCARAGTGACAAACCT TP TCAGAATGTATCARGGATTGUTATAGGA
AACTGCCOGAARTATGTARAGCARGGGTCCC TGRATG T TAGCAAC TECEAATELGLAACATCCCTGGCARAC
AGGCARRGGECTTATTTGGEGCART T C TEGAT TCATTGARAATCGTTGGCAAGGCCTGATTGATSEGETG
GTATGGAT TCAGGCACCAARATGC TGARGGRACAGSAACTGC PECAGACCTGAAG TCAACTCRAGGLAGCC
ATTGATCAGATARLTGGCARGCTGAACAGATTGATAGAGARGACRAATGARRBATATCACCAAATAGRAA
AGGAATTCGARCAGG TGGARGGARGAATACARGACCTTGAGARGTACGTTGAGGACAC TARGATTGATTT
GTEGTCATACRATGCTGAAT TG TAGTAGCAC TAGAGRATCAGCACACAATAGATGTCACAGACTCCGAR
ATGRACARGCTTTTTGAAAGRGTAAGAAGGCARTTARGAGAGARTGCAGARAGATCAAGGCARC GG TTETT
TCGAGATATTCCATCAGTGTGACARCART TGTATAGARAGCAT TAGARACGGAACTTATGACCACRACAT
CTACAGGGATGARGCCATCARCARTCGAATCARARATARATCCTGTCACTTTGACGATGGGGTACARAGEAC
ATARTCCTGTECAT T TCITTCTCCAT S TCATGC T T TG T TTCGTGGCACTGATTCTGGGATTYGTTCTAT
GEGCTTGTCAARACGEGAATATCCGATGCCARATC TG TATATARAGARAAARCACCC PTG TTTCTACTE

Figure 21
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WO 2010/006452 PCT/CA2009/001040

SEQ ID NO. 15,
subtype H15

>gif1226068}gb|L43916.1FLAHEMAG Influenza A/duck/Ausiralial341/83 (MH15N8) hemagglutinin mRNA, complete
cds

AGCAAMAGCAGGGGATACARAATCARCACTCARRTCATCGTCATTCTAGTCCTCEGGACTCTCGATGGTGA
GATCTGACAAGATTTGTCTCGGGCACCATGCCGTAGCARATGGGACARAAGT CAACACACTARCTGAGAR
AGGAGTGGAAGTGGTCAATGCCACCGACACAGTGGAGATTACAGCAATARAATAAAGTGTGCACAAAAGCS
AAGARAMICGGTGEACTTEGGGATCTTGTGEAATACTGGEAACTATCATTGGGCCTCCACAATGTGACTCTC
ATCTTARATTCAAAGCTGATCTGATAATAGARAGARGARATTCAAGTGACATCTGTTACCCAGGGAAATT
CACTANTGAGCARGCACTEAGACAARTAATCAGAGAATCTGETGGAATTGACAAAGAGCCAATGGCATTT
AGATATTCAGGALTAAARACAGACGEGGCARCCAGTCCETGTAAGAGAACAGTSTCCTCTTTCTACTCAG
AMATGAAATGECTTTTATCCAGCARGGCTAACCAGCTETTCCCACAACTGAATCAGACATACACGAACRA
CAGAAARGAACCAGCCCTAATTGTITCGGGAGTACATCATTCAAGTTCCTTGAATGAGCARAATARGCTA
TATGGAGCTCGEARCAAGCTGATAACAGTAGGAAGC T CRAARATACCAACAATCGTTTTCACCAAGTCCAG
GEGACAGCECCCARAGTGAATGETCAGGCCGEGAGEATCCACT TICATTGGATGCTATTGOACCCAGGGGA
TACAGTCACTTTTACCTTCAATGGTGCATTCATAGCCCCAGATAGAGCCACCTTTCTCCGCTCTARTGCC
CCATCCCCAGTTRAGTACAATGEGGAAGTCACTGGGAATACAGAGTGATGCACARATTGATGAATCATGTG
AAGGEGAATGUTTCTACAGTEEAGGGACARTAAACAGCCCTI TGCCATTTCAABACATCCATAGTTGGGC
TGTCGGAAGETGCCCCAGATATETARAGCAATCAAGCCTGCCGCTGECCUTTACGARTGAARMATGTACCA
GAGAAAATACATACTAGGGGACTGTTCGGTCCAATTCCAGCATTCATCCACAATGGATGEGAAGGACTCA
TTGATGGATGETATGCATTTAGGCATCAAAATGCACAGGGGCAGGGARCAGCTGCTGACTACAAGAGTAC
TCAGGCTECAATTGACCAGATAACAGGGAARCTTAATAGATTAATTGAAAARACCAACACACAGTITTGAA
CTCATAGACAATCAGT TCACTCAAGTEGAGCAGCAGATAGRCARATGTAATARACTGEGACARGGGACTCCT
TGACTGAGATCTEGTCATACAATGCTCAACTTCTAGTAGCARTCGARAATCAGCATACRATTGACCTTGC
AGATTCTGAAATGAACAAACTC TATGRGAGAGTGAGRAGACAGCTAAGGCGAGARTGCCGAGGAGGATGGA
ACTGGATGTTTTGAGATTTTCCACCGATGTGACGATCAATGTATCCAGAGCATACGAARATAATACTTACA
ATCRACACTGAATATCGACAGGCAAGCCTTACAGAATAGGATAATGATCAATC UGG TAARGCTTAGTGGTCG
GTACAABRGRTGTGATACTATGSTTTAGCTTCGEGGCATCATGTCTAATGCTTCTAGCCATTGCTATGGGT
CTTATTTTCATCTCTOTCARRAACGGGAATCTECGGTGCACTATCTGTATATARTTATTTGARBAARCACC
CTTGTTTCTACT

Figure 22
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SEQ ID NO. 16.
subtype H16

>gi|56425020/ghjAY684891.1| Influenza A virus (A/black-headed guil/Sweden/5/98(H16N3)) hemagglutinin
{HA) gene, complete cds

AGCAAAAGCAGGGGATATTGTCAAAACAACAGAATGGTGATCAAAGTGCTCTACTTTCTCATCGTATTGT
TAAGTAGGTATTCGAAAGCAGACAAAATATGCATAGGATATCTAAGCAACAACGCCACAGACACAGTAGA
CACACTGACAGAGAACGGAGTTCCAGTGACCAGCTCAGTTGATCTCGTTGAAACAAACCACACAGGAACA
TACTGCTCACTGAATGGAATCAGCCCAATTCATCTTGGTGACTGCAGCTTTGAGGGATGGATCGTAGGAA
ACCCTTCCTGTGCCACCAACATCAACATCAGAGAGTGGTCGTATCTAATTGAGGACCCCAATGCCCCCAA
CAAACTCIQCTTCCCAGGAGAGTTASATAATAATGGAGAATTACGACATCTCTTCAGCGGAGTGAACTCT
TTTAGCAGAACAGAATTAATAAGTCCCAACAAATGGGGAGACATTCTGGATGGAGTCACCGCTTCTTGCC
GCGATAATGGGGCAAGCAGTTTTTACAGAAATTTGGTCTGGATAGTGAAGAATAAAAATGGAAAATACCC
TGTCATARAGGGGGATTACAATAACACAACAGGCAGAGATGTTCTAGTAC TCTGGGGCATTCACCATOCS
GATACAGARACAACAGCCATARACTTGTACGCARGCAARAACCCCTACACAT TAGTATCAACARAGGAAT
GGAGCAARACATATGAACTAGARATTGGCACCAGAATAGGTCATGGACACAGAAGTTCGATGAAACTATA
TTGGCACCTICATGCGCCCTGGAGAGAGGATARTGT T GARAGCAACGGEEECCTTATAGLGCCCAGATAD
GLEATACATCATTGAGAAGTACGGTACAGGACGAAT TTTCCARAGTGGAGT GAGAATGGOCAAATGCAACA
CARRGTGTCAARCATCATTAGG TGEGATARACACCAACARAACTTTCCABARCATAGAGAGAARTGTTOT
TEEAGATTGCCCARAGTACATARAGT CTGGACAGC TGAAGCTT GCAACTGGECTEAGRAATGTCCCATOC
GEIGGIGAAAGRGGTTTETTI GGTGCAATTGCAGGC T TCATAGAAGGAGEETEGL U TEGGOTAATTAATS
GATGGTATGGTITCCAGCATCAGRATGAACACGGGACTGECATTGL TGO AGATARAGLCTOCACTCAGAR
AGCGATAGATGAAATAACAACAARAATTARCARNTATAATAGAGAAGATGARCSGAMACTATGATTCARATA
AGAGGGGAATTCAATCAAGTAGARAAGAGGATCAACATGCTCCOTGATCGAGTTEATGATSCAGTAACTG
ACATATGGTCGTACAATGCTARACTTCT TG TACTGC T TGARAATGGGAGAACATTGGACTTACACGACGT
ARRTGTCAGGAACTTACACGATCAGGTCAAGAGAAT AT TGARAAGTAATGCTATTGATGAAGGAGATGGT
TGCTTCAATCTTCTTCACAAAT GTAATGACTCATGCATGGAAACTAT TAGARATGGGACCTACAATCATG
AAGATTACAGGGAAGAATCACAACTGARAAGGCAGGAAATTGAGGCANTARARTTGAAGTCTCAAGACAR
TGTGTATARAGTACTGTCGATTTATAGCTGCAT TGCAAGCAGTATTGTGCTEGTAGGTCTCATACTTGES
TTCATAATETGGGCATGCAGCAATGGAAATTGCCGGTTTAATGTTTGTATATAGTC GGARARAATACTCT
TGTTTCTARCT

Figure 23
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SEQ ID NO. 17.

Sequence “wild type”660
GATCAGATTTGCATTGGTTACCATGCAAACAATTCAACAGAGCAGGTTGACACAATCATGGAA
AAGAACGTTACTGTITACACATGCCCAAGACATACTGGAAAAGACACACAACGGGAAGCTCTGC
GATCTAGATGGAGTGAAGCCTCTAATTTTAAGAGATTGTAGTGTAGCTGGATGGCTCCTCGGG
AACCCAATGTGTGACGAATTCATCAATGTACCGGAATGGTCTTACATAGTGGAGAAGGCCAAT
CCAACCAATGACCTCTGTTACCCAGGGAGTTTCAACGACTATGAAGAACTGAAACACCTATTG
AGCAGAATAAACCATTTTGAGAAAATTCAAATCATCCCCAAAAGTTCTTGGTCCGATCATGAA
GCCTCATCAGGAGTTAGCTCAGCATGTCCATACCTGGGAAGTCCCTCCTTTTTTAGAAATGTGG
TATGGCTTATCAAAAAGAACAGTACATACCCAACAATAAAGAAAAGCTACAATAATACCAACC
AAGAGGATCITTTGCTACTGTGGGGAATTCACCATCCTAATGATGCGGCAGAGCAGACAAGGC
TATATCAAAACCCAACCACCTATATTTCCATTGGGACATCAACACTAAACCAGAGATTGGTAC
CAAAAATAGCTACTAGATCCAAAGTAAACGGGCAAAGTGGAAGGATGGAGTTCTTCTGGACA
ATTTTAAAACCTAATGATGCAATCAACTTCGAGAGTAATGGAAATTTCATTGCTCCAGAATAT
GCATACAAAATTGTCAAGAAAGGGGACTCAGCAATTATGAAAAGTGAATTGGAATATGGTAA
CTGCAACACCAAGTGTCAAACTCCAATGGGGGCGATAAACTCTAGTATGCCATTCCACAACAT
ACACCCTCTCACCATCGGGGAATGCCCCAAATATGTGAAATCAAACAGATTAGTCCTTGCAAC
AGGGCTCAGAAATAGCCCTCAAAGAGAGAGCAGAAGAAAAAAGAGAGGACTATTTGGAGCTA
TAGCAGGTTTITATAGAGGGAGGATGGCAGGGAATGGTAGATGGTTGGTATGGGTACCACCAT
AGCAATGAGCAGGGGAGTGGGTACGCTGCAGACAAAGAATCCACTCAAAAGGCAATAGATGG
AGTCACCAATAAGGTCAACTCAATCATTGACAAAATGAACACTCAGTTTGAGGCCGTTGGAAG
GGAATTTAATAACTTAGAAAGGAGAATAGAGAATTTAAACAAGAAGATGGAAGACGGGTTTC
TAGATGTCTGGACTTATAATGCCGAACTTCTGGTTCTCATGGAAAATGAGAGAACTCTAGACT
TTCATGACTCAAATGTTAAGAACCTCTACGACAAGGTCCGACTACAGCTTAGGGATAATGCAA
AGGAGCTGGGTAACGGTTGITTCGAGTTCTATCACAAATGTGATAATGAATGTATGGAAAGTA
TAAGAAACGGAACGTACAACTATCCGCAGTATTCAGAAGAAGCAAGATTAAAAAGAGAGGAA
ATAAGTGGGGTAAAATTGGAATCAATAGGAACTTACCAAATACTGTCAATTTATTCAACAGTG
GCGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATGGATGTGCTCCAATGGAT
CGTTACAATGCAGAATTTGCATT

Figure 24

Plast-443¢ ( 25 mers) SEQ ID NO. 18
5’- GTATTAGTAATTAGAATTTGGTGTC-3’
Figure 25A

HAS5-T156A.r (50-mers) SEQ 1D NO. 19
5 TTGTAGCTTTTCTTTATTGTTGGGTATGCACTGTTCTTTTTGATAAGCCA-3’
Figure 25B

HAS5-T167A.c (50-mers) SEQ ID NO. 20
5-ACCCAACAATAAAGAAAAGCTACAATAATGCCAACCAAGAGGATCTTTTG-
3 H

Figure 25C
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HAS-5288A.r (50 mers) SEQ ID NO. 21

5-GTGAGAGGGTGTATGTTGTGGAATGGCATAGCAGAGTTTATCGCCCCCAT-
3 b}
Figure 25D

HAS5-8288A.¢ (50 mers) SEQ YD NO. 22

5-ATGGGGGCGATAAACTCTGCTATGCCATTCCACAACATACACCCTCTCAC-
3 ¥
Figure 25E

HA(Ind)-SacLr (38 mers) SEQ ID NO. 23
5. ACTTTGAGCTCTTAAATGCAAATTCTGCATTGTAACGA-3’

Figure 25F

SEQ ID NO. 24.
5-AGTTCCCCGGGCTGGTATATTTATATGTTGTC-3’

Figure 25G

SEQ ID NO. 25.
5-AATAGAGCTCCATTITCTCTCAAGATGATTAATTAATTAATTAGTC-3
Figure 25H

SEQ ID NO. 26.
5-AATAGAGCTCGTTAAAATGCTTCTTCGTCTCCTATTTATAATATGG-3

Figure 251

SEQ ID NO. 27.
5.
TTACGAATICTCCTTCCTAATTGGTGTACTATCATTTATCAAAGGGGA-3'

Figure 25J
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DLOOVDVYLLIVODL LIYWOVODLYWIVYLIDOIVOOIYVIDS1001

OIYSDLYLLLOIVLIILDD 109D YO LYILYYIODIOVIOVIODDLLOVOODOLOVOVYYOLIVILIVYILD
1OV LYYV OOV.LIOVYOOVLYVILVVYDOLLVYYYLIODDO L OVY IVYVOOVDOVYOYYYYYLIVOYYIOVVOYY
OVYILLYLOVODIDLY LOVYOVLIDIYVYODOWVYVOYYLYIOVYVYOOLYLIOLYVOLYVYIVOLOIVYYOVOLYL
DLIOYOSLILLD OOV LD 1 0DVOIYVYVIDLYYIVOOOY LLODVIVLOVDOOLOOVYIVYOOVYIOLOD
OVVOYYLLOLYYYOLOVO LVOLLLOVOVLOLOVYOVOVOLYYYYOOLYILOLLOOLDLIOVYOIDDLYY.L
Y1LOVODLDIDIVOVLILLLODDIVOYVYO O LYOVYYOYYIVYVYY LLLYVOVOVLYVOVOOVYYVOVLLOVVYLY
VilIVYOOOYYSOLIOD0909VD LLLOVI LOVIYVOLYVYYYOYO LIVOLYYOLOYVYILOOYVLYYOOVILD
YOO LYOVLYVOOOYYYYILIVIDLYVaWYVYIVOVYIO LDV 990 1DVITDOVYIOVILYVIDYLVOOY
QOVIODDIVIDDLIODIVOVIDDIVYOOOVIODIVOOYDOOVOVLYLILLIOOVIOVLIVIOOVOOLLL IV
OYOOYOVYOVYYYYYYOVYDYIOVOVOVOYYYILO0DOVIVYVYOYI LD DOOYOYYIDL 1 D01 OVLLYOYIY
YYOLYYVDLOLVIYYYIDD0DLVYOODDOLVIOVOLOLOOOYIVLIYIVYIVIOLLIYODOLYLIOVLIOLOVY
Y.1VO0999991vYII LIOVYYILOLOVYIOVIVYIDLOVVYIOOIVIVYOO LI VWO LOVYWYD LY LIYVOOY
JLOVOO0DYYYOYVOLOLLYYVYY OV LY IS LY IVYOYODLD0LLYOLLIVYVYIO LYY I DYOYOILLOVYIL
VYOO LYS LYY LIOOYYYY.LLLIYYOVYDOLO1L IS LI SVODIYVOOYVYOOLOYYYIDODOVYYLIOVYVYOI LYDY
LOVLIDOVIVYYYVYOOV.LIOOLIVOVOVIOVYV.LOVOVYVYOLYOVOOOLLVIOLLLVIVIOOVYOOVYVYOOOYYY
VILY.LYIiDDOVYIVYOVIDVOYIODIDIVOILYVYITOLYOOVILLVYDODOLOLOVIODL LI IDLVOOYOY
YOOVYIOV LYY LYV IV LoD YYYVOVYYY LYVYIVYVYIDIV.LYIVLIOVIVYOVYYYYVOLVLIODD1I VIOD1O1WY
YOWLL111 10010001 9YYDD0 L 00VIVODLOIYODVYILIOY I IOVODVYILYILOODYYILYILYOD0LD
D110 L1OVYVYIDOOLYOLYVYYILLYYYVOYDLLLIVOOYYY LYVOYOOVDLIVIOOYIYYVI LOYVYOYYD
LY LOVOOYYILLLOVODDYIDOV LIS I D10DVO IVYVIDVYIDLYYDODOVYOVOD LOVIVIVLIIDIODE]
YVOOOOV.LOLVYVYILYILLYYOOVDLOLID1VVYIOOVVYDODDLO010991VODLIOVIOLOVLOL LYOVOY
VLYY LD LD00WYOLOVOD YOV LOLVYOID LI LOOYVOLOIVYOVOYOYOVYYYVOD LDV LYOVYOVYD
ODDIVIOVOVLLO LIV LLOOYVOVYYYYOD LVOLVVOVOVD LI DOVIOYOVIVYDLLYVYOVYYYODOLYODVLL
O0L1VIDLLLVOVILYDLOVYYVYLIIDLIDLOVOLOVIVYOOLLOLIDI 10D OVIVYVYVYOVOOLVIIOOWY

87 'ON "al OIS
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SEQ ID No.29.
« Triple Mutant” sequence 680 (modifications with respect to sequence 660 appear in
bold-underlined)
GATCAGATTTGCATTGGTTACCATGCAAACAATTCAACAGAGCAGGTTGACA
CAATCATGGAAAAGAACGTTACTGTTACACATGCCCAAGACATACTGGAAAA
GACACACAACGGGAAGCTCTGCGATCTAGATGGAGTGAAGCCTCTAATTTTA
AGAGATTGTAGTGTAGCTGGATGGCTCCTCGGGAACCCAATGTGTGACGAAT
TCATCAATGTACCGGAATGGTCTTACATAGTGGAGAAGGCCAATCCAACCAA
TGACCTCTGTTACCCAGGGAGTTTCAACGACTATGAAGAACTGAAACACCTA
TTGAGCAGAATAAACCATTTTCGAGAAAATTCAAATCATCCCCAAAAGTTCTT
GGTCCGATCATGAAGCCTCATCAGGAGTTAGCTCAGCATGTCCATACCTGGG
AAGTCCCTCCTTTTTTAGAAATGTGGTATGGCTTATCAAAAAGAACAGTGCAT
ACCCAACAATAAAGAAAAGCTACAATAATGCCAACCAAGAGGATCTTTTIGGT
ACTGTGGGGAATTCACCATCCTAATGATGCGGCAGAGCAGACAAGGCTATAT
CAAAACCCAACCACCTATATITCCATTGGGACATCAACACTAAACCAGAGAT
TGGTACCAAAAATAGCTACTAGATCCAAAGTAAACGGGCAAAGTGGAAGGA
TGGAGTTCTTCTGGACAATTTTAAAACCTAATGATGCAATCAACTTCGAGAGT
AATGGAAATTTCATTGCTCCAGAATATGCATACAAAATTGTCAAGAAAGGGG
ACTCAGCAATTATGAAAAGTGAATTGGAATATGGTAACTGCAACACCAAGTG
TCAAACTCCAATGGGGGCGATAAACTCTGCTATGCCATTCCACAACATACAC
CCTCTCACCATCGGGGAATGCCCCAAATATGTGAAATCAAACAGATTAGTCC
TTGCAACAGGGCTCAGAAATAGCCCTCAAAGAGAGAGCAGAAGAAAAAAGA
GAGGACTATTTGGAGCTATAGCAGGTTTTATAGAGGGAGGATGGCAGGGAAT
GGTAGATGGTTGGTATGGGTACCACCATAGCAATGAGCAGGGGAGTGGGTAC
GCTGCAGACAAAGAATCCACTCAAAAGGCAATAGATGGAGTCACCAATAAG
GTCAACTCAATCATTGACAAAATGAACACTCAGTTTGAGGCCGTTGGAAGGG
AATTTAATAACTTAGAAAGGAGAATAGAGAATTTAAACAAGAAGATGGAAG
ACGGGTTTCTAGATGTCTGGACTTATAATGCCGAACTTCTGGTTCTCATGGAA
AATGAGAGAACTCTAGACTTTCATGACTCAAATGTTAAGAACCTCTACGACA
AGGTCCGACTACAGCTTAGGGATAATGCAAAGGAGCTGGGTAACGGTTATTT
CGAGTTCTATCACAAATGTGATAATGAATGTATGGAAAGTATAAGAAACGGA
ACGTACAACTATCCGCAGTATTCAGAAGAAGCAAGATTAAAAAGAGAGGAA
ATAAGTGGGGTAAAATTGGAATCAATAGGAACTTACCAAATACTGTCAATTT
ATTCAACAGTGGCGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCT
TTATGGATGTGCTCCAATGGATCGTTACAATGCAGAATTTGCATT

Figure 27
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SEQID NO. 30.
5-GTATTAGTAATTAGAATTTGGTGTC-3'

Figure 28A
SEQ ID NO. 31.
5-GCAAGAAGAAGCACTATTTTCTCCATITTCTCTCAAGATGATTA-3'
Figure 28B
SEQ ID NO, 32.

5-TTAATCATCTTGAGAGAAAATGGAGAAAATAGTGCTICTTCTTGG-3'

Figure 28C

SEQ ID NO. 33.
5-ACTTTGAGCTCTTAAATGCAAATTCTGCATTGTAACGA-3

Figure 28D

SEQ ID NO.34
Amino acid sequence of H5 from A/Vietnam/1194/04

DQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEK THNGKLCDLDGVKPLILRDC
SVAGWLLGNPMCDEFINVPEWSYIVEKANPVNDLCYPGDFNDYEELKHLLSRIN
HFEKIQIPKSSWSSHEASLGVSSACPYQGKSSFFRNVVWLIKKNSTYPTIKRSYNN
TNQEDLLVLWGIHHPNDAAEQTKLYQNPTTYISVGTSTLNQRLVPRIATRSKVNG
QSGRMEFFWTILKPNDAINFESNGNFIAPEY AYKIVKK GDSTIMKSELEYGNCNTK
CQTPMGAINSSMPFHNIHPLTIGECPKY VK SNRLVLATGLRNSPQRERRRKKRGLF
GAIAGFIEGGWQGMVDGWYGYHHSNEQGSGYAADKESTQKAIDGVTNKVNSII
DKMNTQFEAVGREFNNLERRIENLNKKMEDGFLDVWTYNAELLVLMENERTLD
FHDSNVEKNLYDKVRLQLRDNAKELGNGCFEFYHKCDNECMESVRNGTYDYPQY
SEEARLKREEISGVKLESIGIYQILSIYSTVASSLALAIMVAGLSLWMCSNGSLQCRI
ClI

Figure 29

-27129-

DOCSQUE: 772634\



WO 2010/006452 PCT/CA2009/001040
O30 14 148-21 Py

SEQ ID NO.35
Nucleotide sequence of a gene coding for HA from strain B/Florida/4/2006

ATGAAGGCAATAATTGTACTACTCATGGTAGTAACATCCAATGCAGATCGAA
TCTGCACTGGAATAACATCTTCAAACTCACCTCATGTGGTCAAAACAGCCACT
CAAGGGGAGGTCAATGTGACTGGTGTGATACCACTAACAACAACACCAACAA
AATCTTATTTTGCAAATCTCAAAGGAACAAGGACCAGAGGGAAACTATGCCC
AGACTGTCTCAACTGCACAGATCTGGATGTGGCTTTGGGCAGACCAATGTGT
GTGGGGACCACACCTTCGGCGAAGGCTTCAATACTCCACGAAGTCAAACCTG
TTACATCCGGGTGCTTTCCTATAATGCACGACAGAACAAAAATCAGGCAACT
ACCCAATCTTCTCAGAGGATATGAAAATATCAGGCTATCAACCCAAAACGTC
ATCGATGCGGAAAAGGCACCAGGAGGACCCTACAGACTTGGAACCTCAGGA
TCTTGCCCTAACGCTACCAGTAAGAGCGGATTTTTCGCAACAATGGCTTGGGC
TGTCCCAAAGGACAACAACAAAAATGCAACGAACCCACTAACAGTAGAAGT
ACCATACATTTGTACAGAAGGGGAAGACCAAATCACTGTTTGGGGGTTCCAT
TCAGATAACAAAACCCAAATGAAGAACCTCTATGGAGACTCAAATCCTCAAA
AGTTCACCTCATCTGCTAATGGAGTAACCACACACTATGTTTCTCAGATTGGC
AGCTTCCCAGATCAAACAGAAGACGGAGGACTACCACAAAGCGGCAGGATT
GTTGTTGATTACATGATGCAAAAACCTGGGAAAACAGGAACAATTGTCTACC
AAAGAGGTGTTTTGTTGCCTCAAAAGGTGTGGTGCGCGAGTGGCAGGAGCAA
AGTAATAAAAGGGTCCTTGCCTTTAATTGGTGAAGCAGATTGCCTTCATGAAA
AATACGGTGGATTAAACAAAAGCAAGCCTTACTACACAGGAGAACATGCAA
AAGCCATAGGAAATTGCCCAATATGGGTGAAAACACCTTTGAAGCTCGCCAA
TGGAACCAAATATAGACCTCCTGCAAAACTATTAAAGGAAAGGGGTTTCTTC
GGAGCTATTGCTGGTTTCCTAGAAGGAGGATGGGAAGGAATGATTGCAGGCT
GGCACGGATACACATCTCACGGAGCACATGGAGTGGCAGTGGCGGCGGACCT
TAAGAGTACGCAAGAAGCTATAAACAAGATAACAAAAAATCTCAATTICTTTG
AGTGAGCTAGAAGTAAAGAATCTTCAAAGACTAAGTGGTGCCATGGATGAAC
TCCACAACGAAATACTCGAGCTGGATGAGAAAGTGGATGATCTCAGAGCTGA
CACTATAAGCTCGCAAATAGAACTTGCAGTCTTGCTTTCCAACGAAGGAATA
ATAAACAGTGAAGATGAGCATCTATTGGCACTTGAGAGAAAACTAAAGAAA
ATGCTGGGTCCCTCTGCTGTAGAGATAGGAAATGGATGCTTCGAAACCAAAC
ACAAGTGCAACCAGACCTGCTTAGACAGGATAGCTGCTGGCACCTTTAATGC
AGGAGAATTTTCTCTCCCCACTTTTGATTCACTGAACATTACTGCTGCATCTTT
AAATGATGATGGATTGGATAACCATACTATACTGCTCTATTACTCAACTGCTG
CTTCTAGTTTGGCTGTAACATTGATGCTAGCTATTTTTATIGTITATATGGTCT
CCAGAGACAACGTTTCATGCTCCATCTGTCTA

Figure 30A
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SEQ ID NO.36
Amino acid sequence of mature HA from strain B/Florida/4/2006

DRICTGITSSNSPHVVKTATQGEVNVTGVIPLTTTPTKSYFANLKGTRTRGKLCPD
CLNCTDLDVALGRPMCVGTTPSAKASILHEVKPVTSGCFPIMHDRTKIRQLPNLL

RGYENIRLSTQNVIDAEKAPGGPYRLGTSGSCPNATSKSGFFATMAWAVPKDNN
KNATNPLTVEVPYICTEGEDQITVWGFHSDNKTQMEKNLYGDSNPQKFTSSANGV
TTHYVSQIGSFPDQTEDGGLPQSGRIVVDYMMQKPGKTGTIVYQRGVLLPQKVW
CASGRSKVIKGSLPLIGEADCLHEKYGGLNKSKPYYTGEHAKAIGNCPIWVKTPL

KLANGTKYRPPAKLLKERGFFGAIAGFLEGGWEGMIAGWHGYTSHGAHGVAVA
ADLKSTQEAINKITKNLNSLSELEVEKNLQRLSGAMDELHNEILELDEKVDDLRAD

TISSQIELAVLLSNEGIINSEDEHLLALERKLKKMLGPSAVEIGNGCFETKHKCNQT
CLDRIAAGTFNAGEFSLPTFDSLNITAASLNDDGLDNHTILLY YSTAASSLAVTLM
LAIFIVYMVSRDNVSCSICL

Figure 30B
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