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A / Yokohama 2017/03 PB2 

AGCAAAAGCAGGTCAATTATATICAGTATGGAAAGAATAAAAGAACTACGGAACCIGATGTCGCAGTCTCGCACT 
CGCGA 
GATACIGACAAAAACCACAGIGGACCATATGGCCATAATTAAGAAGTACACATCGGGGAGACAGGAAAAGAACC 
CGTCAC 
TIAGGATGAAATGGAIGATGGCAAIGAAATACCCAATCACIGCIGACAAAAGGATAACAGAAAIGGTICCGGAGA 
GAAAT 
GAACAAGGACAAACICIATGGAGTAAAATGAGTGAIGCIGGATCAGATCGAGIGAIGGIATCACCTTIGGCTGIG 
ACATG 
GTGGAATAGAAATGGACCCGTGACAAGTACGGICCATTACCCAAAAGTATACAAGACITATTTTGACAAAGICGA 
AAGGI 
TAAAACAIGGAACCITIGGCCCIGTICATTTTAGAAAICAAGICAAGATACGCCGAAGAGTAGACACAAACCCTGG 
TCAT 
GCGGACCICAGTGCCAAGGAGGCACAAGAIGTAATTATGGAAGTIGTTTTTCCCAATGAAGTGGGAGCCAGGATA 
CTAAC 
ATCAGAATCGCAATTAACAATAACTAAAGAGAAAAAAGAAGAACICCGAGATIGCAAAATTICICCCTIGATGGTT 
GCAT 
ACAIGITAGAGAGAGAACTIGICCGAAAAACAAGATTICICCCAGTTGCTGGCGGAACAAGCAGTATATACATTG 
AAGTT 
TTACATTIGACICAAGGGACGTGTTGGGAACAAAIGTACACICCAGGTGGAGAAGTGAGGAATGACGATGTTGAC 
CAAAG 
CCTAATTATTGCAGCCAGGAACATAGTAAGAAGAGCCGCAGTATCAGCAGATCCACIAGCATCTTTATTGGAGAIG 
TGCC 
ACAGCACACAAATTGGCGGGACAAGGATGGTGGACATTCTTAGACAGAACCCGACIGAAGAACAAGCIGIGGAT 
ATATGC 
AAGGCIGCAATGGGATTGAGAATCAGCTCATCCTICAGCITIGGIGGGTTTACATTTAAAAGAACAAGCGGGTCAT 
CAGT 
CAAAAAAGAGGAAGAAGTGCITACAGGCAAICICCAAACATTGAAGATAAGAGTACATGAGGGGTATGAGGAGI 
TCACAA 
TGGTGGGGAAAAGAGCAACAGCTATACTCAGAAAAGCAACCAGAAGATIGGTTCAGCTCATAGIGAGIGGAAGA 
GACGAA 
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CAGICAATAGCCGAAGCAATAATTGIGGCCATGGTGTTTTCACAAGAGGATIGCATGATAAAAGCAGITAGAGGI 
GACCT 

GAATTICGTCAACAGAGCAAAICAGOGGTIGAACCCCATGCAICAGCTTITAAGGCATITICAGAAAGATGCGAAA 
GTGC 

TITTICAGAATIGGGGAATTGAACACATCGACAGTGTAATGGGAATGGTIGGAGTATTACCAGATAIGACICCAA 

GAGAIGTCAAIGAGAGGAATAAGAGICAGCAAAAIGGGIGTGGATGAATACICCAGTACAGAGAGGGIGGTGGT 
TAGCAT 

IGATCGGTITTIGAGAGTTCGAGACCAACGCGGGAATGTATTATTAICICCIGAAGAGGITAGTGAAACACAGGG 
AACTG 

AGAGACIGACAATAACITATTCATCGICGAIGATGIGGGAGATTAACGGICCTGAGTCGGITTTGGICAATACITA 
TCAA 

IGGATCATCAGAAATIGGGAAGCIGTCAAAAITCAATGGICICAGAATCCTGCAATGITGTACAACAAAAIGGAAT 
TTGA 

ACCATTTCAATCITTAGICCCCAAGGCCATTAGAAGCCAATACAGTGGGTTIGTCAGAACICTATICCAACAAAIGA 
GAG 

ACGTACTTGGGACATTIGACACCACCCAGATAATAAAGCTICICCCITTTGCAGCCGCTCCACCAAAGCAAAGCAG 

CAGTICICITCACIGACIGTAA AIGTGAGGGGATCAGGGAIGAGAATACTIGTAAGGGGCAATTCTCCIGTATICA 
ACTA 

CAACAAGACCACIAAAAGACTAACAATTCICGGAAAAGATGCCGGCACITTAATIGAAGACCCAGAIGAAAGCAC 
AICCG 

GAGIGGAGICCGCIGIATTGAGAGGGTITCTCATTATAGGTAAGGAAGACAGAAGATACGGGCCAGCATTAAGC 

GAACTGAGTAACCTTGCAAAAGGGGAAAAGGCTAAIGIGCTAATCGGGCAAGGAGACGIGGIGTIGGIAATGAA 
ACGAAA 

ACGGGACICTAGCATACITACIGACAGCCAGACAGCGACCAAAAGAATICGGAIGGCCATCAATTAATGTIGAAT 
AGITT 

AAAAACGACCTTGTTICTACT ( SEQ ID NO : 41 

A Yokohama / 2017 / 03 PBI 

AGCAAAAGCAGGCAAACCATTIGAATGGAIGTCA ATCCGACICTACTGTTCCTAAAGGWICCAGCGCAAAATGCCA 
TAAG 

FIG . 1B 
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CACCACATTCCCITATACTGGAGATCCTCCATACAGCCATGGAACAGGAACAGGGTACACCAIGGACACAGICAAC 
AGAA 
CACACCAATATTCAGATAAGGGGAAGIGGACGACAAATACAGAAACIGGGGCACCCCAACICAACCCAATTGATG 
GACCA 
CTACCIGAGGATAATGAGCCAAGIGGATATGCACAAACAGACTGTGTCCIGGAGGCTATGGCCTTCCTIGAAGAA 
TCCCA 
CCCAGGIATCITIGAGAACTCATGCCTIGAAACAATGGAAGTCGTTCAACAAACAAGGGTGGACAAACTAACCCA 
AGGIC 
GCCAGACITAIGATIGGACATTAAACAGAAATCAACCGGCAGCAACTGCATTAGCCAACACCATAGAAGTTTTTAG 
ATCG 
AAIGGACTAACAGCTAATGAATCAGGAAGGCTAATAGATTTCCTCAAGGAIGIGAIGGAATCAATGGATAAAGAG 
GAAAT 
GGAGATAACAACACACTIICAAAGAAAAAGGAGAGTAAGAGACAACATGACCAAGAAAATGGTCACACAAAGAA 
CAATAG 
GGAAGAAAAAACAAAGAGTGAATAAGAGAGGCTAICTAATAAGAGCITTGACATIGAACACGATGACCAAAGAT 
GCAGAG 
AGAGGIAAAITAAAAA GAAGGGCTATIGCAACACCCGGGAIGCAAATTAGAGGGITCGIGTACITCGTIGAAACT 
TTAGC 
TAGAAGCAITTGCGAAAAGCTTGAACAGTCIGGACTTCCGGTTGGGGGTAATGAAAAGAAGGCCAAACIGGCAA 
ATGING 
TGAGAAAAATGATGACTAATICACAAGACACAGAGCITTCTTTCACAATCACIGGGGACAACACTAAGIGGAATG 
AAAAT 
CAAAACCCTCGAATGTTTTTGGCGATGATTACATATAICACAAAAAAICAACCIGAGIGGTTCAGAAACAICCIGA 

CGCACCAATAATGITCICAAACAAAAIGGCAAGACIGGGAAAAGGATACAIGITCGAGAGTAAGAGAATGAAACT 
CCGAA 
CACAAATACCCGCAGAAATGCTAGCAAACATTGACCIGAAGTATTTCAATGAATCAACAAGGAAGAAAATTGAGA 
AAATA 
AGGCCICTICTAATAGATGGCACAGCATCAITGAGCCCIGGGATGAIGAIGGGCAIGTICAACATGCTAAGTACG 
GITTT 
AGGAGTCTCGATACTGAATCTTGGGCAAAAGAAATACACCAAGACAACATACTGGTGGGATGGGCTCCAATCCTC 
CGACG 
ATITTGCCCTCATAGTGAATGCACCAAATCATGAGGGAATACAAGCAGGAGTGGATAGATTTTACAGGACCIGCA 
AGITA 
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GIGGGAATCAACATGAGCAAAAAGAAGICCTATATAAATAAAACAGGGACATTIGAATTCACAAGCITITTTTATC 
GATA 

TGGATTIGIGGCIAATTITAGCATGGAGCTGCCCAGITTIGGAGIGTCIGGAATAAACGAGICAGCIGATATGAGC 

GAGTAACAGTGATAAAGAACAACATGATAAACAATGACCTTGGACCAGCAACAGCCCAGATGGCICICCAATIGT 
TCATC 

AAAGACTACAGATATACATATAGGIGCCATAGAGGAGACACACAAATICAGACGAGAAGAICATICGAGCTAAAG 
AAGCT 

GTGGGATCAAACCCAATCAAGGGCAGGACTATTOGTAICAGAIGGGGGACCAAACITATACAATATCCGGAATCT 
' ICACA 

TCCCIGAAGTCIGCTTAAAGTGGGAGCTAAIGGATGAGAATTATCGGGGAAGACTTIGTAATCCCCIGAATCCCTT 
TGTC 

AGCCATAAAGAAATTGAGICIGTAAACAATGCIGTAGIGATGCCAGCCCATGGTCCGGCCAAAAGTATGGAATAT 
GAIGC 

CGTIGCAACTACACACTCCIGGATTCCCAAGAGGAACCGCICTATICTCAACACAAGCCAAAGGGGAATICTIGAG 
GATG 

AACAGAIGTACCAGAAGTGCIGCAACTTGTTCGAGAAATTTTICCCTAGTAGTICATATAGGAGACCGATIGGAAT 
TICI 

AGCATGGTGGAGGCCAIGGIGICTAGGGCCCGGATTGATGCCAGAATIGACTICGAGICIGGACGGATTAAGAA 
GGAAGA 

GTICICIGAGAICAIGAAGAICIGTTCCACCATIGAAGAACICAGACGGCAAAAATAATGAATITAGCTTGTCCITC 

AAAAAATGCCTIGTTTCTACT ( SEQ ID NO : 5 ) 

A / Yokohama / 2017 / 03 PA 

AGCAAAAGCAGGTACTGATICGAAATGGAAGATITIGIGCGACAAIGCTICAACCCGAIGATIGTCGAACTIGCA 

AGCAATGAAAGAGTATGGGGAGGATCIGAAAAMGAAACAAACAAATTIGCAGCAATATGCACICACTIGGAGGI 
AIGIT 

ICATGTATICAGATTTICATTICATCAATGAACAAGGCGAATCAATAGTGGTAGAACIIGATGATCCAAAIGCACIG 

AAGCACAGATTIGAAATAATCGAGGGGAGAGACAGAACAAIGGCCIGGACAGIAGIAAACAGTATCIGCAACAC 
TACTGG FIG . 1D 
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AGCTGAAAAACCGAAGITICTACCAGATTIGTAIGATTACAAGGAGAACAGAITCATCGAAATTGGAGTGACAAG 
GAGAG 
AAGICCACATATATTACCTTGAAAAGGCCAATAAGATTAAAICTGAGAACACACACATICACATTTTCTCATTCACT 
GGG 
GAGGAAAIGGCCACAAAGGCAGACTACACICICGACGAGGAAAGCAGGGCTAGGATTAAGACCAGGCTATTTAC 
CATAAG 
ACAAGAAATGGCCAACAGAGGCCTCTGGGATICCTTTCGTCAGTCCGAAAGAGGCGAAGAAACAATTGAAGAAA 
AATITG 
AAAICICAGGAACTATGCGTAGGCTTGCCGACCAAAGICICCCACCGAACTICTCCTGCCTIGAGAATTTTAGAGC 
CTAT 
GIGGATGGATTCGAACCGAACGGCTGCATTGAGGGCAAGCITTCTCAAATGTCCAAAGAAGTGAATGCCCAAATT 
GAACC 
TTTTCIGAAGACAACACCAAGACCAATCAAACTICCGAATCGACCTCCTTGTTATCAGCGGTCCAAGTTCCTCCTGA 
TGG 
ATGCITTAAAATTGAGCATIGAAGACCCAAGTCACGAAGGAGAAGGGATCCCATTATATGAIGCGATCAAGTGCA 
TAAAA 
ACATTCTTIGGAIGGAAAGAACCITATATAGICAAACCACACGAAAAGGGAATAAATICAAATTACCTGCIGICAT 

GCAAGIATTGTCAGAATIGCAGGACATTGAAAATGAGGAGAAGATTCCAAGGACTAAAAACATGAAGAAAACGA 
GICAAC 
TAAAGIGGGCTCTTGGIGAGAACAIGGCACCAGAGAAAGTAGACITIGAAAACTGCAGAGACATAAGCGATITGA 
AGCAA 
TAIGATAGTGACGAACCIGAATTAAGGICACITICAAGCIGGATACAGAATGAGTICAACAAGGCCTGCGAGCTA 
ACIGA 
TICAAICIGGATAGAGCICGATGAAATTGGAGAGGACGTAGCCCCAATTGAATACATTGCAAGCATGAGGAGGAA 
TTATT 
ICACAGCAGAGGIGTCCCATIGTAGAGCCACIGAGTACATAATGAAGGGGGTATACATTAATACTGCCCTGCTCAA 
TGCA 
TCCTGIGCAGCAATGGACGATITICAACTAATTCCCAIGATAAGCAAGIGCAGAACTAAAGAGGGAAGGCGAAAA 
ACCAA 
TITATATGGATTCATCATAAAGGGAAGATCICATITAAGGAATGACACAGATGIGGTAAACITIGTGAGCATGGAG 
??????? 
CICTCACTGACCCGAGACTTGAGCCACATAAATGGGAGAMATACTGTGTCCTTGAGATAGGAGATATGTTACTAAG 

FIG . 1E 
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GCCATAGGCCAAATTICAAGGCCTATGTTCTTGTATGIGAGGACAAACGGAACATCAAAGGTCAAAAIGAAAIGG 
GGAAT 

GGAGAIGAGACGTIGCCTCCITCAGICACICCAGCAGAICGAGAGCATGATIGAAGCCGAGICCTCGGTTAAAGA 
GAAAG 

ACAIGACCAAAGAGTTTTTTGAGAATAAAICAGAAGCATGGCCCATTGGGGAGTCCCCCAAGGGAGIGGAAGAA 
GGTICC 

ATTGGGAAAGICIGTAGGACTCTATIGGCTAAGTCAGIGITCAATAGCCIGTATGCAICACCACAATIGGAAGGAT 
TTTC 

AGCGGAGTCAAGAAAACTGCICCTIGTIGTICAGGCTCTTAGGGACAACCTCGAACCIGGGACCITIGAICTTGGG 

TATAIGAAGCAATTGAGGAGTGCCTGATTAATGATCCCIGGGITTIGCICAATGCGICITGGIICAACICCTICCIG 
ACA 

CATGCATTAAAATAGITATGGCAGIGCTACTATTTGTTATCCGTACTGTCCAAAAAAGTACCTIGTTICTACT ( SEO 
ID NO : 6 ) 

A / Yokohama / 2017 / 03 HA 

AGCAAAAGCAGGGGATAATICTATTAACCATGAAGACTATCATTGCITTGAGCTACATTCTATGTCTGGTTTTCGCT 
CAA 

AAGCTICCCGGAAAIGACAACAGCACGGCAACGCIGTGCCTIGGGCACCATGCAGIACCAAACGGAACGATAGIG 

AATCACGAATGACCARATTGAAGTTACTAAIGCTACIGAGCIGGITCAGAGIICCICAACAGGIGGAATAIGCGAC 

CICAICAGAICCTIGAIGGAGAAAACIGCACACTAATAGATGCTCTATTGGGAGACCCICAGTGTGATGGCTTCCA 

AAGAAATGGGACCIITTIGTIGAACGCAGCAAAGCCTACAGCAACTGTTACCCTTATGAIGIGCCGGATTATGCCT 
CCCI 

TAGGICACTAGTTGCCTCAICCGGCACACIGGAGITTAACAATGAAAGCTICAATIGGACIGGAGICACTCAGAAT 

CAAGCICIGCTTGCAAAAGGAGAICTAATAAAAGITTCTTTAGTAGATIGAATTGGTIGACCCACTTAAAATACAA 
ATAC 

CCAGCATTGAACGIGACTAIGCCAAACAAIGAAAAATTTGACAAATIGTACATTIGGGGGGTICACCACCCGGGTA 
CGGA 

FIG . 1F 
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CAGTGATCAAATCAGCCTATATGCICAAGCATCAGGAAGAAICACAGICICTACCAAAAGAAGCCAACAAACIGTA 
AICC 
CGAATATCGGAICTAGACCCAGGGIAAGGGATGTCTCCAGCAGAATAAGCATCTATTGGACAATAGTAAAACCGG 
GAGAC 
ATACITTIGATTAACAGCACAGGGAAICTAATTGCICCTCGGGGTTACTTCAAAATACGAAGTGGGAAAAGCTCAA 
TAAT 
GAGATCAGATGCACCCATTGGCAAATGCAATICIGAAIGCATCACICCAAAIGGAAGCATICCCAATGACAAACCA 
IIIC 
AAAAIGTAAACAGGATCACATAIGGGGCCTGICCCAGATAIGITAAGCAAAACACTCIGAAATIGGCAACAGGGA 
TGCGA 
AAIGTACCAGAGAAACAAACTAGAGGCATATTIGGCGCAATCGCGGGITICATAGAAAATGGTTGGGAGGGAAT 
GGIGGA 
CGGTIGGIACGGITTCAGGCATCAAAATTCIGAGGGCACAGGACAAGCAGCAGAICTCAAAAGCACICAAGCAGC 
AAICA 
ACCAAATCAATGGGAAACIGAATAGGITAATCGGGAAAACAAACGAGAAATTCCATCAGATIGAAAAAGAATICI 
CAGAA 
GTAGAAGGGAGAAITCAGGACCTCGAGAAATATGTIGAGGACACTAAAATAGATCTCIGGTCATACAACGCGGA 
GCITCT 
TGTTGCCCTGGAGAACCAACATACAATTGATCTACTGACTCAGAAATGAACAAACTGTTTGAAAGAACAAAGAA 
GCAAC 
TGAGGGAAAATGCTGAGGATAIGGGCAATGGTIGITICAAAATATACCACAAATGTGACAATGCCIGCATAGACT 
CAATC 
AGAAAIGGAACITAIGACCATGAIGTATACAGAGATGAAGCATTAAACAACCGGIICCAGAICAAAGGIGTIGAG 
CTGAA 
GICAGGATACAAAGATTGGATCCTATGGATTTCCTTIGCCATATCATGITTTTTGCTCTGTGTTGCTTTGTTGGGGIT 
CA 
TCAIGIGGGCCICCCAAAAAGGCAACATTAGGIGCAACATTTGCATTTGAGTGCATTAATTAAAAACACCCTTGTT 
TCTACT ( SEQ ID NO : 7 ) 

A / Yokohama / 2017 / 03 NP 

AGCAAAAGCAGGGTTAATAATCACICACTGAGIGACATCAAAAICATGGCGICCCAAGGCACCAAACGGTCITAT 
GAACA 

FIG . 1G 
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GATGGAAACIGAIGGGGAICGCCAGAATGCAACTGAGATTAGGGCAICCGTCGGGAAGATGATTGAIGGAATIG 
GGAGAT 

ICTACATCCAAATGTGCACIGAACTTAAACICAGTGATTATGAAGGGCGGTIGAICCAGAACAGCTIGACAATAGA 

AIGGTGCICTCTGCTTTTGAIGAAAGAACGAATAAATATCTGGAAGAACACCCCAGCGCGGGGAAAGATCCTAAG 

IGGGGGGCCCATATACAGGAGAGIAGAIGGAAAATGGATGAGGGAACICGICCITTATGACAAAGAAGAAATAA 
GGCGAA 

ICIGGCGCCAAGCCAACAAIGGTGAGGATGCGACAGCIGGICIAACICACATAAIGAICIGGCAITCCAATTIGAA 
TGAT 

GCAACAIACCAGAGGACAAGAGCICTTGTTCGAACCGGAAIGGATCCCAGAAIGIGCICICIGATGCAGGGCICG 
ACTCT 

CCCTAGAAGGTCCGGAGCIGCAGGIGCIGCAGTCAAAGGAATCGGGACAATGGTGATGGAGCIGAICAGAAIGG 
TCAAAC 

GGGGGAICA ACGATCGAAATITCTGGAGAGGIGAGAATGGGCGGAAAACAAGAAGIGCITATGAGAGAATGIG 
CAACATT 

CTTAAAGGAAAATTICAAACAGCTGCACAAAGAGCAATGGTGGAICAAGIGAGAGAAAGTCGGAACCCAGGAAA 
IGCTGA 

GAICGAAGATCICATATTITIGGCAAGAICIGCATIGATATIGAGAGGATCAGTIGCICACAAAICTIGCCTACCIG 
CCT 

GIGIGIANGGACCIGCAGTAICCAGTGGGTACGACTICGAAAAAGAGGGATATTCCITGGIGGGAATAGACCCTT 
NCAAA 

CTACTICAAAATAGCCAAGTATACAGCCTAAICAGACCTAACGAGAAICCAGCACACAAGAGICAGCIGGIAIGG 
ATGGC 

ATGCCATICIGCIGCATTIGAAGATTIAAGATIGITAAGCTICAICAGAGGGACAAAAGTAICICCACGAGGGAAA 
CTTT 

CAACTAGAGGAGTACAAATIGCIICAAATGAGAACATGGATAATATGGGATCGAGCACICTIGAACIGAGAAGCG 
GGIAC 

IGGGCCATAAGGACCAGGAGIGGAGGAAACACTA ATCAACAGAGGGCCTCCGCAGGCCAAACCAGTGTGCAACC 
TACGTT 

TTCTGTACAAAGAAACCTCCCATTIGAAAAGICAACCATCATGGCAGCATTCACIGGAAATACGGAGGGAAGAACT 

ACATGAGGGCAGAN ATCATAAGAATGA TGGAAGGIGCAAAACCAGAAGAAGTGTCGUICCGGGGGAGGGGAGT 
ITTCGAG 

FIG . 1H 
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CICICAGACGAGAAGGCAACGAACCOGATCGTGCOCICTITIGATATGAGTAATGAAGGAICHTAWITCHICGGAG 
ACAA 
TGCAGAAGAGTACGACAATTAAGGAAAAATACCCTTGTTTCTACT ( SEQ ID NO : 8 ) 

A / Yokohama / 2017 / 03 NA 

AGCAAAAGCAGGAGTAAAGATGAATCCAAATCAAAAGATAATAACGATIGGCICIGTTTCCCTCACCATTTCCACA 
ATAT 
GCTICTTCAIGCAAATIGCCATCCIGATAACTACIGTAACATIGCATTICAAGCAATATCAATICAACICCCCCCCAA 
AC 
AACCAAGTGATGCIGIGTGAACCAACAATAATAGAAAGAAACATAACAGAGATAGIGTATCIGACCAACACCACC 
ATAGA 
GAAGGAAATAIGCCCCAAACTAGCAGAATACAGAAATIGGICAAAGCCGCAATGTAACATTACAGGATTIGCACC 

CTAAGGACAATTCGATICGGCITTCCGCIGGIGGGGACATCTGGGTGACAAGAGAACCTTATGTGTCATGCGATCC 
TGAC 
AAGTGTTATCAATTTGCCCTTGGACAGGGAACAACACTAAACAACGIGCAITCAAATGACATAGTACAIGATAGGA 
CCCC 
TTAICGGACCCIATIGAIGAATGAGTIGGGIGIICCATTICATCIGGGGACCAAGCAAGIGIGCATAGCATGGTCC 
AGCT 
CAAGTIGTCACGATGGAAAAGCATGGCTGCATGTTTGIGTAACGGGGGATGATGAAAATGCAACTGCTAGCTICA 
TTTAC 
AATGGGAGGCTIGCAGATAGTATTGTTTCATGGTCCAAAAAAATCCTCAGCACCCAGGAGICAGAATGCGITIGT 
ATCAA 
TGGAACTIGTACAGTAGTAATGACIGATGGGAGTGCTICAGGAAAAGCIGATACTAAAATACTATICATIGAGGA 
GGGGA 
AAATIGTICATACTAGCACATTAICAGGAAGTGCICAGCAIGICGAGGAGIGCICCIGTTATCCTCGATATCCIGGI 
GIC 
AGATGIGICTGCAGAGACAACTGGAAAGGCICCAATAGGCCCATCGTAGATATAAACATAAAGGATTATAGCATT 
GITIC 
CAGITATGTGTGCTCAGGACITGTIGGAGACACACCCAGAAAAAACGACAGCTCCAGCAGTAGCCATTGCTIGGA 
TCCAA 
ACAATGAGGAAGGTGGTCATGGAGIGAAAGGCIGGGCCTTIGATGATGGAAATGACGIGIGGATGGGAAGAAC 
GATCAGC 

FIG . 1 
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GAGNAGITACGCTCAGGAPAIGAAACCIICAAAGICALTGAAGGCIGGICCA ACCCTAACTCCAAATIGCAGATAA 

GCAAGICATAGIIGACAGAGGIAACAGGICCGGTTATICIGGIATITICICTGIIGAAGGCAAAAGCIGCAICAAT 

GCIITTAIGIGGAGIIGATAAGGGGAAGAANACAGGAAACIGAAGICITGTGGACCICANACAGIATIGTIGIGI 
TAGI 

GGCACCICAGGIACAIA IGGAACAGGCICATGOCCIGAIGGGGCGGACAICA AICICATGCCTATATA AGCTIICG 

TITAGANAAAAACTOCTIGTHICTACT ( SEQ ID NO : 9 ) 

Which encodes Y NPN OK 
FNSPPNNQVMICEPIIIERNITBIVILINITIEKBICPKI I BYRNUS 
KPQ.CNITGFAPT SKDN SIRIS I GGDIN VTRIPY VSCOPD KCYQT AU 
G QGIT INNVISNDIVIDRIPYATLI MNEL GV PTI OG TK QVCIAN 

GSA Q H V EE CSCY PRYPG VROV CRONY KGS NRPIV DINIKDYSI VSS 
Y V CSGI V GDI PRKNDSSSSS I CID PN NOEG GHG V KGT AFDD GND 

D / Yokohama / 2017 / 03 M 

AGCAAAAGCAGGIAGATAITGAHAGA IGAGCOTICIA ACCGAGGICGAAACGTAIGIICICICIAIOGIICCAICA 

CCCICAAAGCCGAGATCGCGCAGAGACTIGAAGATGICIINGCIGGGAAAAACACAGAICITGAGGCICICAIGG 
AAIGG 

CTAAAGACAAGACCAAITCIGICACCICIGACTAAGGGGATICIGGGGIIIGIGITCACGCICACOGIGCCCAGIG 
COG 

AGGACIGCAGCGIAGACGCITIGICCAAA AIGOCCICAATGGGAATGGAGAICCAA ATAACATGGACAA AGCAGI 

IGTATAGGAAACTIAAGAGGGAGATAACGTICCAIGGGGCCAAAGAAATAGCICICAGTTATICIGCIGGIGCAC 
TTGCC 

FIG . 1 
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AGTTGCATGGGCCICATATACAATAGGATGGGGGCIGTAACCACIGAAGIGGCATTIGGCCTGGTAIGIGCAACA 
TGIGA 
GCAGAITGCIGACICCCAGCACAGGICICATAGGCAAAIGGIGGCAACAACCAATCCATTAATAACGCATGAGAA 
CAGAA 
IGGTTTTGGCCAGCACTACAGCTAAGGCTATGGAGCAAATGGCTGGATCAAGTGAGCAGGCAGCGGAGGCCATG 
GAGATT 
GCTAGICAGGCCAGGCAAATGGTGCAGGCAATGAGAGCCATTGGGACICATCCTAGCICCAGTACTGGICTAAGA 
GATGA 
TCTICTIGAAAATTIGCAGACCTATCAGAAACGAATGGGGGIGCAGATGCAACGATICAAGTGACCCACIIGIIGI 
TGCC 
GCGAGTATCATTGGGATCITGCACTIGATATIGIGGATTCTIGATCGICTTTTTTTCAAAIGCGICTATCGACTCITO 

ACACGGCCITAAAAGAGGCCCTICTACGGAAGGAGTACCIGAGICTATGAGGGAAGAGTATCGAAAGGAACAGC 
AGAAIG ( SEQ ID NO : 10 ) 

CIGTGGATGCTGACGACAGTCATTTIGICAGCATAGAGTTGGAGTAAAAAACTACCIIGITTCTACT 

A / Yokohama / 2017 / 03 NS 

AGCAAAAGCAGGGTGACAAAGACATAATGGATTCCAACACIGTGTCAAGITTCCAGGTAGATIGCTIICTIIGGCA 
TAIC 
CGGAAACAAGTIGTAGACCAAGAACTGAGIGATGCCCCATTCCTTGATCGGCTICGCCGAGATCAGAGGTCCCIA 
AGGGG 
AAGAGGCAATACICICGGICTAGACATCAAAGCAGCCACCCAIGTIGGAAAGCAAATTGTAGAAAAGATTCTGAA 
AGAAG 
AAICTGATGAGGCACTTAAAAIGACCAIGGICICCACACCIGCTICGCGATACATAACIGACATGACTATIGAGGA 

TCAAGAAACIGGIICAIGCTAATGCCCAAGCAGAAAGIGGAAGGACCICITIGCATCAGAATGGACCAGGCAAIC 
AIGGA 
GAAAAACATCAIGTIGAAAGCGAATITCAGIGIGATTTTTGACCGACTAGAGACCATAGTATTACTAAGGGCTTIC 
ACCG 
AAGAGGGAGCAATTGTTGGCGAAAICICACCATTGCCTICIITTCCAGGACATACTATIGAGGATGICAAAAAIGO 

FIG . 1K 
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GGGGICCICATCGGAGGACTTGAATGGAATGATAACACAGTTCGAGICICTAAAAAICTACAGAGATTCGCTIGG 
AGAAG 
CAGTAATGAGAATGGGGGACCICCACTTACTCCAAAACAGAAACGGAAAATGGCGAGAACAGCTAGGICAAAAG 
TTIGAA 
GAGATAAGATGGCIGATIGAAGAAGIGAGACACACACTAAAAACAACIGAAAATAGCITTGAACAAATAACATTC 
ATGCA 
AGCATTACAACIGCIGTITGAAGIGGAACAGGAGATAAGAACTTTCICATTICAGCITATTTAAIGATAAAAAACA 
CCCT 
TGTTICTACT ( SEO ID NO : 11 ) 
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> Y2017M314 - NA ( 32A , 147N , 329D , 3470 , del46-50aa ) 
ATGAATCCAAAICAAAAGATAATAACGATTGGCTCIGTITCCCICACCATITCCACAATA 
TGCTTCTTCATGCAAATTGCCATCCTGATAACTGCIGTAACATTGCATTICAAGCAATAT 
GAATTCAACTCCCCCATGCIGTGTGAACCAACAATAATAGAAAGAAACATAACAGAGATA 
GIGTATCIGACCAACACCACCATAGAGAAGGAAATATGCCCCAAACTAGCAGAATACAGA 
AATTGGTCAAAGCCGCAAIGTAACATTACAGGATTTGCACCTTTTICTAAGGACAATTCG 
ATTCGGCITTCCGCIGGTGGGGACAICTGGGTGACAAGAGAACCTTATGTGTCAIGCGAT 
CCIGACAAGTGTTATCAATTTGCCCTTGGACAGGGAACAACACTAAACAACGTGCATICA 
AATAACATAGTACATGATAGGACCCCITATCGGACCCTATTGATGAATGAGTTGGGTGIT 
CCATTTCAICIGGGGACCAAGCAAGTGTGCATAGCATGGTCCAGCTCAAGTTGTCACGAT 
GGAAAAGCATGGCTGCATGITTGIGTAACGGGGGAIGAIGAAAATGCAACIGCTAGCTIC 
ATTTACAATGGGAGGCTTGCAGATAGTATTGTTTCATGGTCCAAAAAAATCCTCAGGACC 
CAGGAGICAGAATGCGITTGTATCAATGGAACTTGTACAGTAGTAATGACIGAIGGGAGI 
GCTICAGGAAAAGCIGATACTAAAATACTATTCATTGAGGAGGGGAAAATTGTICATACT 
AGCACATTATCAGGAAGIGCTCAGCATGTCGAGGAGTGCTCCTGTTATCCICGATATCCT 
GGTGTCAGATGTGICTGCAGAGACAACTGGAAAGGCTCCAATAGGCCCATCGTAGATATA 
AACATAAAGGAITATAGCATTGTTTCCAGITATGIGIGCICAGGACTTGTIGGAGACACA 
CCCAGAAAAGACGACAGCICCAGCAGTAGCCATTGCTTGGATCCAAACAATGAGGAAGGI 
GGTCAAGGAGTGAAAGGCTGGGCCTTTGATGATGGAAATGACGTGTGGATGGGAAGAACG 
AICAGCGAGAAGTTACGCTICAGGATATGAAACCTTCAAAGTCATTGAAGGCTGGTCCAAC 
CCTAACTCCAAATTGCAGATAAATAGGCAAGTCATAGTIGACAGAGGTAACAGGICCGGT 
TATICIGGIATITICICIGTIGAAGGCAAAAGCIGCAICAATCGGIGCTTITAIGIGGAG 
TIGATAAGGGGAAGAAAACAGGAAACTGAAGICITGIGGACCICAAACAGIATIGTIGIG 
TTTTGTGGCACCICAGGTACATATGGAACAGGCTCATGGCCIGATGGGGCGGACATCAAT 
CTCATGCCTATATAAGCTTTCGCAATTTTAGAAAAAAACTCCTTGTTTCTACT ( SEQ ID NO : 12 ) 
MNENOKIITIGS VSL TISTICE MOI AILITA VILHF KO 
Y E F NSP MLC EP II I ER NI TE I V Y L I N T T I E KE I CP K L A 
YR N W SK POCNI I G F A PISK D N SIRLS A G GDIN VI R E 
Y VSC DPDK CY OF ALG QG TIL NNV IS NNI VHDRIPYR 
TL L M N E I GVPEH I G T K OVCI A WSSSSCH DGK A L H V 
C T GDDEN A I ASF I Y N G R L A DSI V SW S K KI I RI 0 S 
CV CIN G T C I V VM I D G S AS GK A D I K IL FIE E G K I V 
TL SG S A OHV EE CS C Y P R Y P G V RCV CRDNW KGS NRP 
V DIN IKDYSI VSSY V CSGL V G D T P R K DDSSSSSH CID 
PN NE E G G 0 G V KGW AFDD G N D V W M G R II SE K L R S GY 
ETF KVIEG W SNPNS KLQINROVI V DRGN.RS GYS GIPS 
VE GKSCINRCF YVELI RGR KOET E V LW IS NSI VVF C G 
TSG TY GIGSWP D G A DINI MPI ( SEQ ID NO : 1 ) 

QO A. Crowell 

> Y2017M3L4HA 
ATGAAGACTATCATTGCTITGAGCTACATICTATGTCTGGITTICGCTCAAAAGCTTCCC 
GGAAATGACAACAGCACGGCAACGCIGTGCCTTGGGCACCATGCAGTACCAAACGGAACG 
ATAGIGAAAACAATCACGAATGACCAAATIGAAGTTACTAATGCTACTGAGCTGGTTCAG 
AGTTCCTCAACAGGTGGAATATGCGACAGTCCTCATCAGATCCTTGATGGAGAAAACTGC 
ACACTAATAGATGCTCTATTGGGAGACCCTCAGTGTGATGGCTICCAAAATAAGAAATGG 
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GACCTTTTTGTTGAACGCAGCAAAGCCTACAGCAACTGTTACCCTTATGATGTGCCGGAT 
TATGCCTCCCTTAGGTCACTAGTTGCCICATCCGGCACACTGGAGTTTAACAATGAAAGC 
TTCAATTGGACIGGAGTCACTCAGAATGGAACAAGCTCTGCTTGCAAAAGGAGATCTAAT 
AAAAGTTTCTTTAGTAGATTGAATTGGTTGACCCACTTAAAATACAAATACCCAGCATTG 
AACGTGACTATGCCAAACAATGAAAAATTTGACAAATTGTACATTTGGGGGGTTCACCAC 
CCGGGTACGGACAGTGATCAAATCAGCCTATATGCICAAGCATCAGGAAGAATCACAGTC 
ICTACCAAAAGAAGCCAACAAACIGTAATCCCGAATATCGGATCTAGACCCAGGGTAAGG 
GATGTCTCCAGCAGAATAAGCATCTATTGGACAATAGTAAAACCGGGAGACATACTTTTG 
ATTRACAGCACAGGGAATCTAATIGCICCTCGGGGTTACTTCAAAATACGAAGTGGGAAA 
AGCTCAATAATGAGATCAGATGCACCCATTGGCAAATGCAATTCTGAATGCATCACICCA 
AATGGAAGCATTCCCAATGACAAACCATTTCAAAATGTAAACAGGATCACATATGGGGCC 
TGTCCCAGATATGTTAAGCAAAACACTCTGAAATTGGCAACAGGGATGCGAAATGIACCA 
GAGAAACAAACTAGAGGCATATTIGGCGCAATCGCGGGTTTCATAGAAAATGGTTGGGAG 
GGAATGGTGGACGGTTGGTACGGTTTCAGGCATCAAAATTCTGAGGGCACAGGACAAGCA 
GCAGATCTCAAAAGCACICAAGCAGCAATCAACCAAATCAATGGGAAACTGAATAGGTTA 
ATCGGGAAAACAAACGAGAAATTCCATCAGATTGAAAAAGAATTCTCAGAAGTAGAAGGG 
AGAATTCAGGACCTCGAGAAATATGTTGAGGACACTAAAATAGATCTCTGGTCATACAAC 
GCGGAGCTTCTTGTTGCCCTGGAGAACCAACATACAATTGATCTAACIGACTCAGAAATG 
AACAAACTGITTGAAAGAACAAAGAAGCAACTGAGGGAAAATGCTGAGGATATGGGCAAT 
GGTTGTTTCAAAATATACCACAAATGTGACAATGCCTGCATAGAGTCAATCAGAAATGGA 
ACTTATGACCATGATGTATACAGAGATGAAGCATTAAACAACCGGTTCCAGATCAAAGGT 
GTTGAGCTGAAGTCAGGATACAAAGATTGGATCCTATGGATTTCCTTTGCCATATCATGT 
TTTTIGCICIGTGTTGCTTTGTTGGGGTICATCATGTGGGCCTGCCAAAAAGGCAACATT 
AGGTGCAACATTTGCATTTGAGTGCATTAATTAAAAACACCCTTGTTTCTACT ( SEQ ID NO : 13 ) 

> Y2017M314 -- M ( M1--230 ) 
ATGAGCCTICTAACCGAGGTCGAAACGTATGTTCTCTCTATCGTTCCATCAGGCCCCCTC 
AAAGCCCAGATCGCGCAGAGACTIGAAGATGTCTTTGCTGGGAAAAACACAGATCTTGAG 
GCTCTCATGGAATGGCTAAAGACAAGACCAATICTGTCACCTCTGACTAAGGGGATTCTG 
GGGTTTGTGTTCACGCTCACCGTGCCCAGTGAGCGAGGACTGCAGCGTAGACGCTTTGTC 
CAAAATGCCCTCAATGGGAATGGAGATCCAAATAACATGGACAAAGCAGTTARACTGTAT 
AGGAAACITAAGAGGGAGATAACGTICCATGGGGCCAAAGAAATAGCTCICAGTTATTCT 
GCTGGTGCACTTGCCAGTTGCATOGGCCTCATATACAATAGGATGGGGGCTGTAACCACT 
GAAGTGGCATTTGGCCTGGTATGTGCAACATGTGAGCAGATIGCTGACICCCAGCACAGG 
TCTCATAGGCAAATGGTGGCAACAACCAATCCATTAATAAGGCATGAGAACAGAATGGTT 
ITGGCCAGCACTACAGCTAAGGCTATGGAGCAAATGGCTGGATCAAGTGAGCAGGCAGCG 
GAGGCCATGGAGATTGCTAGTCAGGCCAGGCAAATGGTGCAGGCAATGAGAGCCATTGGG 
ACTCATCCTAGCICCAGTACTGGTCTAAGAGATGATCTTCTTGAAAATTTGCAGACCTAT 
CAGAAACGAATGGGGGTGCAGATGCAACGATTCAAGTGACCCACTTGTTGTTGCCGCGAG 
TATCATIGGGATCTTGCACTTGATATTGTGGATTCTTGATCGTCTTTTTTTCAAATGCGT 
CTATCGACTCTTCAAACACGGCCTTAAAAGAGGCCCTTCTACGGAAGGAGTACCTGAGTC 
TATGAGGGAAGAGTATCGAAAGGAACAGCAGAATGCTGTGGATGCTGACGACAGTCATTT 
TGTCAGCATAGAGTTGGAGTAAAAAACTACCTTGTTTCTACT ( SEO ID NO : 14 ) 

> Y2017M314 - NP ( 101N ) 
ATGGCGTCCCAAGGCACCAAACGGTCTTATGAACAGATGGAAACTGATGGGGATCGCCAG 
AATGCAACTGAGATTAGGGCATCCGTCGGGAAGATGATTGATGGAATTGGGAGATTCTAC 
ATCCAAATGTGCACTGAACTTAAACTCAGTGATTATGAAGGGCGGTTGATCCAGAACAGC 
TTGACAATAGAGAAAATGGTGCTCTCTGCTTTTGATGAAAGAAGGAATAAATATCTGGAA 
GAACACCCCAGCGCGGGGAAAGATCCTAAGAAAACTGGGGGGCCCATATACAGGAGAGTA 
AATGGAAAATGGATGAGGGAACTCGTCCTTTATGACAAAGAAGAAATAAGGOGAATCTGG 
CGCCAAGCCAACAATGGTGAGGATGCGACAGCTGGTCTAACTCACATAATGATCTGGCAT 
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TCCAATTTGAATGATGCAACATACCAGAGGACAAGAGCTCTTGTTCGAACCGGAATGGAT 
CCCAGAATGTGCTCTCTGATGCAGGGCTCGACTCTCCCTAGAAGGTCCGGAGCTGCAGGT 
GCTGCAGTCAAAGGAATCGGGACAAIGGTGATGGAGCTGATCAGAATGGTCAAACGGGGG 
ATCAACGATCGAAATTICTGGAGAGGTGAGAATGGGCGGAAAACAAGAAGTGCTTATGAG 
AGAATGTGCAACATTCTTAAAGGAAAATTTCAAACAGCTGCACAAAGAGCAATGGTGGAT 
CAAGTGAGAGAAAGTCGGAACCCAGGAAATGCIGAGATCGAAGATCTCATATTTTTGGCA 
AGATCTGCATTGATATTGAGAGGATCAGTTGCTCACAAATCTTGCCTACCTGCCTGTGTG 
TATGGACCTGCAGTATCCAGTGGGTACGACITCGAAAAAGAGGGATATICCTTGGTGGGA 
ATAGACCCIIICAAACTACTTCAAAATAGCCAAGTATACAGCCTAATCAGACCTAACGAG 
AATCCAGCACACAAGAGTCAGCTGGIATGGATGGCATGCCATTCTGCTGCATTTGAAGAT 
TTAAGATTGTTAAGCTTCATCAGAGGGACAAAAGTATCTCCACGAGGGAAACTTTCAACT 
AGAGGAGTACAAATTGCTTCAAATGAGAACATGGATAATATGGGATCGAGCACTCTIGAA 
CTGAGAAGCGGGTACTGGGCCATAAGGACCAGGAGIGGAGGAAACACTAATCAACAGAGG 
GCCTCCGCAGGCCAAACCAGTGTGCAACCTACGTTTTCTGTACAAAGAAACCICCCATTT 
GAAAAGTCAACCATCATGGCAGCATTCACTGGAAATACGGAGGGAAGAACTTCAGACATG 
AGGGCAGAAATCATAAGAATGATGGAAGGTGCAAAACCAGAAGAAGTGTCGTTCCGGGGG 
AGGGGAGITTTCGAGCTCTCAGACGAGAAGGCAACGAACCCGATCGTGCCCTCTTTTGAT 
ATGAGTAATGAAGGATCTTATTICTTCGGAGACAATGCAGAAGAGTACGACAATTAAGGA 
AAAATACCCTTGTTTCTACT ( SEO ID NO : 15 ) 

> Y2017M3L4 - NS 
ATGGATTCCAACACTGTGTCAAGTTICCAGGTAGATTGCTTTCTTTGGCATATCCGGAAA 
CAAGTTGTAGACCAAGAACTGAGTGATGCCCCATTCCTTGATCGGCTTCGCCGAGATCAG 
AGGTCCCTAAGGGGAAGAGGCAATACTCTCGGTCTAGACATCAAAGCAGCCACCCATGTT 
GGAAAGCAAATTGTAGAAAAGATTCTGAAAGAAGAATCIGATGAGGCACITAAAATGACC 
ATGGICICCACACCTGCTICGCGATACATAACTGACAIGACTATTGAGGAATTGICAAGA 
AACTGGTTCATGCTAATGCCCAAGCAGAAAGIGGAAGGACCTCTIIGCATCAGAATGGAC 
CAGGCAATCATGGAGAAAAACATCATGTTGAAAGCGAATTICAGTGTGATTTTTGACCGA 
CTAGAGACCATAGTATTACTAAGGGCTTTCACCGAAGAGGGAGCAATTGTTGGCGAAATC 
TCACCATTGCCTTCTTTTCCAGGACATACTATTGAGGATGTCAAAAATGCAATTGGGGTC 
CTCATCGGAGGACTIGAATGGAATGATAACACAGTTCGAGICTCIAAAAATCTACAGAGA 
TTCGCTTGGAGAAGCAGTAATGAGAATGGGGGACCTCCACITACTCCAAAACAGAAACGG 
AAAATGGCGAGAACAGCTAGGTCAAAAGTTTGAAGAGATAAGATGGCTGATTGAAGAAGI 
GAGACACAGACTAAAAACAACTGAAAATAGCTTIGAACAAATAACATTCATGCAAGCATT 
ACAACTGCIGTTTGAAGTGGAACAGGAGATAAGAACTTTCTCATITCAGCTTATTTAATG 
ATAAAAAACACCCTTGTTTCTACT ( SEQ ID NO : 16 ) 

> Y2017M3L4 - PB1 
ATGGATGTCAATCCGACTCTACTGTTCCTAAAGGTTCCAGCGCAAAATGCCATAAGCACC 
ACATICCCTIATACIGGAGATCCTCCATACAGCCATGGAACAGGAACAGGGIACACCATG 
GACACAGICAACAGAACACACCAATATTCAGATAAGGGGAAGTGGACGACAAATACAGAA 
ACIGGGGCACCCCAACTCAACCCAATTGATGGACCACTACCTGAGGATAATGAGCCAAGI 
GGATATGCACAAACAGACTGTGTCCTGGAGGCTATGGCCTTCCTTGAAGAATCCCACCCA 
GGTATCTTTGAGAACTCATGCCTTGAAACAATGGAAGTCGTTCAACAAACAAGGGTGGAC 
AAACTAACCCAAGGTCGCCAGACTTATGATTGGACATTAAACAGAAATCAACCGGCAGCA 
ACTGCATTAGCCAACACCATAGAAGTTTTTAGATCGAATGGACTAACAGCTAATGAATCA 
GGAAGGCIAATAGATTTCCICAAGGATGTGATGGAATCAATGGATAAAGAGGAAATGGAG 
ATAACAACACACTTICAAAGAAAAAGGAGAGTAAGAGACAACATGACCAAGAAAATGGTC 
ACACAAAGAACAATAGGGAAGAAAAAACAAAGAGTAAATAAGAGAGGCTATCTAATAAGA 
GCTTIGACATTGAACÁCGATGACCAAAGATGCAGAGAGAGGIAAATTAAAAAGAAGGGCT 
ATTGCAACACCCGGGATGCAAATTAGAGGGTTCGTGTACTTCGTTGAAACTTTAGCTAGA 
AGCATTTGCGAAAAGCITGAACAGTCIGGACITCCGGTTGGGGGTAATGAAAAGAAGGCC 
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AAACIGGCAAATGTIGTGAGAAAAATGATGACIAATTCACAAGACACAGAGCITTCTTIC 
ACAATCACTGGGGACAACACTAAGIGGAATGAAAATCAAAACCCICGAATGTTTTTGGCG 
ATGATTACATATATCACAAAAAATCAACC TGAGTGGITCAGAAACATCCTGAGCATCGCA 
CCAATAATGTTCICAAACAAAATGGCAAGACIGGGAAAAGGATACATGTTCGAGAGTAAG 
AGAATGAAACTCCGAACACAAATACCCGCAGAAATGCTAGCAAACATTGACCTGAAGTAT 
TTCAATGAATCAACAAGGAAGAAAATTGAGAAAATAAGGCCTCTTCTAATAGATGGCACA ?? ?? GCATCATTGAGCCCTGGGATGATGATGGGCATGTTCAACATGCTAAGTACGGTTTTAGGA 
GTCTCGATACTGAATCTTGGGCAAAAGAAATACACCAAGACAACATACTGGTGGGATGGG 
CICCAATCCTCCGACGATTTTGCCCTCATAGTGAATGCACCAAATCATGAGGGAATACAA 
GCAGGAGTGGATAGATITIACAGGACCTGCAAGTTAGTGGGAATCAACATGAGCAAAAAG 
AAGTCCTATATAAATAAAACAGGGACATTTGAATICACAAGCTTTTTTTATCGATATGGA 
ITTGTGGCTAATTTTAGCATGGAGCTGCCCAGTTTTGGAGTGTCTGGAATAAACGAGICA 
GCTGATATGAGCATTGGAGTAACAGTGATAAAGAACAACATGATAAACAATGACCTTGGA 
CCAGCAACAGCCCAGATGGCTCTCCAATTGTTCATCAAAGACTACAGATATACATATAGG 
TGCCATAGAGGAGACACACAAATTCAGACGAGAAGATCATTCGAGCTAAAGAAGCTGTGG 
GATCAAACCCAATCAAGGGCAGGACTATTGGTATCAGATGGGGGACCAAACTTATACAAT 
ATCCGGAATCTICACATCCCTGAAGICTGCITAAAGTGGGAGCTAATGGATGAGAATTAT 
CGGGGAAGACTTIGIAATCCCCIGAATCCCTTTGTCAGCCATAAAGAAATTGAGTCTGIA 
AACAATGCIGTAGIGATGCCAGCCCATGGTCCGGCCAAAAGTATGGAATATGATGCCGIT 
GCAACTACACACTCCTGGATTCCCAAGAGGAACCGCTCTATTCTCAACACAAGCCAAAGG 
GGAATTCTTGAGGATGAACAGATGTACCAGAAGTGCTGCAACTTGTTCGAGAAATTTTTC 
CCTAGTAGTTCATATAGGAGACCGATTGGAATTTCTAGCATGGTGGAGGCCATGGTGTCT 
AGGGCCCGGATTGATGCCAGAATIGACTICGAGICTGGACGGATTAAGAAGGAAGAGTTC 
TCTGAGATCATGAAGATCTGTICCACCATTGAAGAACTCAGACGGCAAAAATAATGAATT 
TAGCTTGTCCTTCATGAAAAAATGCCTTGITTCTACT ( SEQ ID NO : 17 ) 

> Y2017M3L4 - PA 
ATGGAAGATTTIGTGCGACAATGCTICAACCCGATGATTGICGAACTTGCAGAAAAAGCA 
ATGAAAGAGTATGGGGAGGATCIGAAAATTGAAACAAACAAATTIGCAGCAATATGCACT 
CACTTGGAGGTATGTTTCATGTATTCAGATTTTCATTTCATCAATGAACAAGGCGAATCA 
ATAGTGGTAGAACTIGATGATCCAAATGCACIGITAAAGCACAGATTIGAAATAAICGAG 
GGGAGAGACAGAACAATGGCCIGGACAGTAGTAAACAGTATCTGCAACACTACTGGAGCT 
GAAAAACCGAAGTTTCTACCAGATTTGTATGATTACAAGGAGAACAGATTCATCGAAATT 
GGAGTGACAAGGAGAGAAGTCCACATATATTACCTTGAAAAGGCCAATAAGATTAAATCT 
GAGAACACACACATTCACATTTTCTCATTCACTGGGGAGGAAATGGCCACAAAGGCAGAC 
TACACTCTCGACGAGGAAAGCAGGGCTAGGATTAAGACCAGGCTATTTACCATAAGACAA 
GAAATGGCCAACAGAGGCCTCTGGGATTCCTTTCGTCAGTCCGAAAGAGGCGAAGAAACA 
ATTGAAGAAAAATTTGAAATCTCAGGAACTATGCGTAGGCTTGCCGACCAAAGTCICCCA 
CCGAACTTCTCCTGCCTTGAGAATTTTAGAGCCTATGTGGATGGATTCGAACCGAACGGC 
TGCATTGAGGGCAAGCITTCTCAAATGTCCAAAGAAGTGAATGCCCAAATTIGAACCTTTT 
CIGAAGACAACACCAAGACCAATCARACTICCGAATGGACCTCCTTGTTATCAGCGGTCC 
AAGTTCCTCCTGATGGATGCTTTAAAATTGAGCATTGAAGACCCAAGTCACGAAGGAGAA 
GGGATCCCATTATATGAIGCGATCAAGTGCATAAAAACATTCTTTGGATGGAAAGAACCT 
TATATAGTCAAACCACACGAAAAGGGAATAAATTCAAATTACCTGCTGTCAIGGAAGCAA 
GTATTGTCAGAATIGCAGGACATIGAAAATGAGGAGAAGATTCCAAGGACTAAAAACATG 
AAGAAAACGAGICAACTAAAGTGGGCTCTTGGTGAGAACATGGCACCAGAGAAAGTAGAC 
TTIGAAAACTGCAGAGACATAAGCGATTTGAAGCAATATGATAGIGACGAACCTGAATTA 
AGGICACITTCAAGCIGGATACAGAATGAGTICAACAAGGCCTGCGAGCTAACTGATICA 
ATCTGGATAGAGCTCGATGAAATTGGAGAGGACGTAGCCCCAATTGAATACATTGCAAGC 
ATGAGGAGGAATTATTICACAGCAGAGGTGTCCCATTGTAGAGCCACTGAGTACATAATG 
AAGGGGGTATACATTAATACTGCCCTGCTCAATGCATCCTGTGCAGCAATGGACGATTTT 
CAACTAATTCCCATGATAAGCAAGTGCAGAACTAAAGAGGGAAGGCGAAAAACCAATTTA 
TATGGATTCATCATAAAGGGAAGATCTCATITAAGGAATGACACAGATGTGGTAAACTIT 
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?? 

GIGAGCATGGAGTTTTCTCTCACIGACCCGAGACTTGAGCCACATAAATGGGAGAAATAO 
TGTGTCCTTGAGATAGGAGATATGTTACTAAGAAGTGCCATAGGCCAAATTTCAAGGCCT 
ATGTTCTTGTATGTGAGGACAAACGGAACATCAAAGGTCAAAATGAAATGGGGAATGGAG 
ATGAGACGTTGCCTCCTICAGTCACTCCAGCAGATCGAGAGCATGATTGAAGCCGAGTCC 
TCGGTTAAAGAGAAAGACATGACCAAAGAGTTTTTTGAGAATAAATCAGAAGCATGGCCC 
ATTGGGGAGTCCCCCAAGGGAGTGGAAGAAGGTTCCATTGGGAAAGTCTGTAGGACTCTA 
TTGGCTAAGTCAGTGTTCAATAGCCTGTATGCATCACCACAATTGGAAGGATTTTCAGCG 
GAGTCAAGAAAACTGCTCCTTGTTGTTCAGGCTCTTAGGGACAACCTCGAACCTGGGACC 
TTTGATCTTGGGGGGCTATATGAAGCAATTGAGGAGTGCCTGATTAATGATCCCTGGGTT 
TTGCTCAATGCGTCTTGGTTCAACICCTTCCTGACACATGCATTAAAATAGTTATGGCAG 
TGCTACTATTTGTTATCCGTACTGTCCAAAAAAGTACCTTGTTICTACT ( SEQ ID NO : 18 ) 

> M3L4 - PB2 ( 1471 ) 
ATGGAAAGAATAAAAGAACTACGGAACCIGATGTCGCAGICTCGCACTCGCGAGATACTG 
ACAAAAACCACAGTGGACCATATGGCCATAATTAAGAAGTACACATCGGGGAGACAGGAA 
AAGAACCCGTCACTTAGGATGAAATGGATGATGGCAATGAAATACCCAATCACTGCTGAC 
AAAAGGATAACAGAAATGGTTCCGGAGAGAAATGAACAAGGACAAACTCTATGGAGTAAA 
ATGAGTGATGCTGGATCAGATCGAGTGATGGTATCACCTTTGGCTGTGACATGGTGGAAT 
AGAAATGGACCCGTGACAAGTACGGTCCATTACCCAAAAGTATACAAGACTTATTTTGAC 
AAAGTCGAAAGGTTAAAACATGGAACCTTTGGCCCTGTTCATTTTAGAAATCAAGTCAAG 
ATACGCCGAAGAGTAGACATAAACCCTGGTCATGCGGACCTCAGTGCCAAGGAGGCACAA 
GATGTAATTATGGAAGTTGTTTTTCCCAATGAAGTGGGAGCCAGGATACTAACATCAGAA 
TCGCAATTAACAATAACTAAAGAGAAAAAAGAAGAACTCCGAGATTGCAAAATTTCTCCC 
TTGATGGTTGCATACATGTTAGAGAGAGAACTTGTCCGAAAAACAAGATTTCTCCCAGTT 
GCTGGCGGAACAAGCAGTATATACATTGAAGTTTTACATTTGACICAAGGGACGTGTTGG 
GAACAAATGTACACICCAGGTGGAGAAGTGAGGAATGACGATGTIGACCAAAGCCTAATT 
ATTGCAGCCAGGAACATAGTAAGAAGACCCGCAGTATCAGCAGATCCACTAGCATCTTTA 
TTGGAGATGIGCCACAGCACACAAATTGGCGGGACAAGGATGGTGGACATTCTTAGACAG 
AACCCGACTGAAGAACAAGCTGTGGATATATGCAAGGCTGCAATGGGATTGAGAATCAGC 
TCATCCTICAGCTTTGGTGGGITTACATTTAAAAGAACAAGCGGGTCATCAGTCAAAAAA 
GAGGAAGAAGTGCTTACAGGCAATCTCCAAACATIGAAGATAAGAGTACATGAGGGGIAT 
GAGGAGTTCACAATGGTGGGGAAAAGAGCAACAGCTÅTACTCAGAAAAGCAACCAGAAGA 
TTGGTICAGCTCATAGTGAGIGGAAGAGACGAACAGTCAATAGCCGAAGCAATAATTGTG 
GCCATGGTGTTTICACAAGAGGATTGCATGATAAAAGCAGTTAGAGGIGACCIGAATTTC 
GTCAACAGAGCAAATCAGCGGITGAACCCCATGCATCAGCTTTTAAGGCATITTCAGAAA 
GATGCGAAAGTGCTTTTTCAGAATTGGGGAATTGAGCACATCGACAGTGTAATGGGAATG 
GTTGGAGTATTACCAGATATGACICCAAGCACAGAGATGTCAATGAGAGGAATAAGAGIC 
AGCAAAATGGGTGTGGATGAATACTCCAGTACAGAGAGGGTGGTGGTTAGCAITGATCGG 
TTTTTGAGAGTTCGAGACCAACGCGGGAATGTATTATTATCTCCTGAAGAGGTTAGTGAA 
ACACAGGGAACTGAGAGACTGACAATAACTTATTCATCCTCGATGATGTGGGAGATTAAC 
GGTCCTGAGTCCGTTTTGGTCAATACITATCAATGGATCATCAGAAATTGGGAAGCTGTC 
AAAATICAATGGTCTCAGAATCCTGCAATGTTGTACAACAAAATGGAATTTGAACCATTT 
CAATCTTTAGTCCCCAAGGCCATTAGAAGCCAATACAGTGGGTTTGTCAGAACTCTATTC 
CAACAAATGAGAGACGTACITGGGACATTTGACACCACCCAGATAATAAAGCTTCTCCCT 
TTTGCAGCCGCTCCACCAAAGCAAAGCAGAATGCAGTTCTCTTCACTGACTGTAAATGTG 
AGGGGATCAGGGATGAGAATACTTGTAAGGGGCAATTCTCCTGTATTCAACTACAACAAG 
ACCACTAAAAGACTAACAATTCTCGGAAAAGATGCCGGCACTTTAATTGAAGACCCAGAT 
GAAAGCACATCCGGAGTGGAGTCCGCTGTATTGAGAGGGTTTCTCATTATAGGTAAGGAA 
GACAGAAGATACGGGCCAGCATTAAGCATCAATGAACTGAGTAACCTTGCAAAAGGGGAA 
AAGGCTAATGTGCTAATCGGGCAAGGAGACGTGGTGTTGGTAATGAAACGAAAACCGGAC 
ICTAGCATACTTACTGACAGCCAGACAGCGACCAAAAGAATTCGGATGGCCATCAATTAA 
TGTTGAATAGTTTAAAAACGACCTTGTTTCTACT ( SEQ ID NO : 19 ) 
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> M3L4 - PB2 ( 1471,344L ) 
ATGGAAAGAATAAAAGAACTACGGAACCIGATGTCGCAGICICGCACICGCGAGATACIG 
ACAAAAACCACAGTGGACCATATGGCCATAATTAAGAAGTACACATCGGGGAGACAGGAA 
AAGAACCCGTCACTTAGGATGAAATGGATGATGGCAATGAAATACCCAATCACTGCTGAC 
AAAAGGATAACAGAAATGGTTCCGGAGAGAAATGAACAAGGACAAACTCTATGGAGTAAA 
ATGAGTGATGCTGGATCAGATCGAGTGATGGTATCACCTTTGGCTGIGACATGGTGGAAT 
AGAAATGGACCCGIGACAAGTACGGICCATTACCCAAAAGTATACAAGACITATTITGAC 
AAAGTSGAAAGGTTAAAACATGGAACCTTTGGCCCTGTTCATTTTAGAAATCAAGTCAAG 
ATACGCCGAAGAGTAGACATAAACCCTGGTCATGCGGACCICAGTGCCAAGGAGGCACAA 
GATGTAATTATGGAAGTTGTTTTTCCCAATGAAGTGGGAGCCAGGATACTAACATCAGAA 
ICGCAATTAACAATAACTAAAGAGAAAAAAGAAGAACICCGAGATTGCAAAATITCICCC 
TIGAIGGTIGCATACATGTTAGAGAGAGAACTIGTCCGAAAAACAAGATICCTCCCAGIT 
GCTGGCGGAACAAGCAGTATATACATTGAAGTTTTACATTTGACICAAGGGACGTGTTGG 
GAACAAAIGTACACTCCAGGTGGAGAAGTGAGGAATGACGATGTTGACCAAAGCCTAATT 
ATTGCAGCCAGGAACATAGTAAGAAGAGCCGCAGTATCAGCAGATCCACTAGCATTTTTA 
TIGGAGATGTGCCACAGCACACAAATTGGCGGGACAAGGATGGTGGACATTCTTAGACAG 
AACCCGACTGAAGAACAAGCTGIGGATATATGCAAGGCTGCAATGGGATTGAGAATCAGO 
TCATCCTTCAGCTTTGGTGGGTTTACATTTAAAAGAACAAGCGGGTCATCAGICAAAAAA 
GAGGAAGAACTGCTTACAGGCAATCTCCAAACATTGAAGATAAGAGTACATGAGGGGTAT 
GAGGAGTTCACAATGGTGGGGAAAAGAGCAACAGCTATACTCAGAAAAGCAACCAGAAGA 
TTGGTTCAGCTCATAGTGAGIGGAAGAGACGAACAGTCAATAGCCGAAGCAATAATTGTG 
GCCATGGTGTTTTCACAAGAGGATTGCATGATAAAAGCAGTTAGAGGTGACCTGAATTTC 
GTCAACAGAGCAAATCAGCGGTTGAACCCCATGCATCAGCTTTTAAGGCATTTTCAGAAA 
GATGOGAAAGTGCTTTTTCAGAATTGGGGAATTGAGCACATCGACAGTGTAATGGGAATG 
GTIGGAGTATTACCAGATATGACICCAAGCACAGAGATGTCAATGAGAGGAATAAGAGIC 
AGCAAAATGGGTGTGGATGAATACICCAGIACAGAGAGGGTGGIGGTTAGCATTGATCGG 
TTTTTGAGAGTTCGAGACCAACGCGGGAATGTATTATTATCICCTGAAGAGGTTAGTGAA 
ACACAGGGAACIGAGAGACIGACAATAACITATTCATCGTCGATGATGTGGGAGATTAAC 
GGTCCTGAGTCGGTTTTGGTCAATACITATCAATGGATCATCAGAAATTGGGAAGCTGTC 
AAAATICAATGGTCTCAGAATCCTGCAATGTIGTACAACAAAATGGAATITGAACCATTT 
CAATCTTTAGTCCCCAAGGCCATIAGAAGCCAATACAGIGGGTTTGTCAGAACICTATTO 
CAACAAATGAGAGACGTACTTGGGACATTTGACACCACCCAGATAATAAAGCTTCTCCCT 
TTTGCAGCCGCTCCACCAAAGCAAAGCAGAATGCAGTTCICTTCACIGACIGTAAATGIG 
AGGGGAICAGGGATGAGAATACITGTAAGGGGCAATTCTCCTGTATTCAACTACAACAAG 
ACCACTAAAAGACTAACAATTCTCGGAAAAGATGCCGGCACTTTAATTGAAGACCCAGAT 
GAAAGCACATCCGGAGTGGAGTCCGCTGTATTGAGAGGGTTTCTCATTATAGGTAAGGAA 
GACAGAAGATACGGGCCAGCATTAAGCATCAATGAACTGAGTAACCTTGCAAAAGGGGAA 
AAGGCTAATGTGCTAATCGGGCAAGGAGACGTGGTGTTGGTAATGAAACGAAAACGGGAC 
ICTAGCATACTTACIGACAGCCAGACAGCGACCAAAAGAATTCGGATGGCCATCAATTAA 
TGTTGAATAGTTTAAAAACGACCITGITTCTACT ( SEQ ID NO : 20 ) 

> M314 - PB2 ( 1471,3441,358K ) 
ATGGAAAGAATAAAAGAACTACGGAACCIGATGTCGCAGTCTCGCACTCGCGAGATACTO 
ACAAAAACCACAGTGGACCATATGGCCATAATTAAGAAGTACACATCGGGGAGACAGGAA 
AAGAACCCGTCACTTAGGATGAAATGGATGATGGCAATGAAATACCCAATCACTGCTGAC 
AAAAGGATAACAGAAATGGTTCCGGAGAGAAATGAACAAGGACAAACICTATGGAGTAAA 
ATGAGTGATGCTGGATCAGAICGAGIGATGGIATCACCTTTGGCTGIGACATGGTGGAAT 
AGAAATGGACCCGTGACAAGIACGGICCATTACCCAAAAGTATACAAGACTTATTTTGAC 
AAAGTCGAAAGGTTAAAACATGGAACCTTTGGCCCTGTTCATTTTAGAAATCAAGICAAG 
ATACGCCGAAGAGTAGACATAAACCCTGGICATGCGGACCTCAGTGCCAAGGAGGCACAA 
GATGTAATTATGGAAGTTGTTTTTCCCAATGAAGTGGGAGCCAGGATACTAACATCAGAA 
TCGCAATTAACAATAACTAAAGAGAAAAAAGAAGAACTCCGAGATTGCAAAATTTCTCCC 
TIGATGGTTGCATACATGTTAGAGAGAGAACTTGTCCGAAAAACAAGATTCCIOCCAGTT 

FIG . 3F 
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GCTGGCGGAACAAGCAGTATATACATTGAAGTTTTACATTTGACTCAAGGGACGTGTTGG 
GAACAAATGTACACTCCAGGTGGAGAAGTGAGGAATGACGATGTTGACCAAAGCCTAATT 
ATTGCAGCCAGGAACATAGTAAGAAGAGCCGCAGTATCAGCAGATCCACTAGCATCTTTA 
TTGGAGATGTGCCACAGCACACAAATTGGCGGGACAAGGATGGTGGACATTCTTAGACAG 
AACCCGACTGAAGAACAAGCTGTGGATATATGCAAGGCTGCAATGGGATTGAGAATCAGO 
TCATCCTICAGCITTGGTGGGTTIACAITTAAAAGAACAAGCGGGICATCAGTCAAAAAA 
GAGGAAGAACTGCTTACAGGCAATCICCAAACATTGAAGATAAGAGTACATAAGGGGTAT 
GAGGAGTTCACAATGGTGGGGAAAAGAGCAACAGCTATACTCAGAAAAGCAACCAGAAGA 
TTGGTICAGCICATAGTGAGIGGAAGAGACGAACAGICAATAGCCGAAGCAATAATTGIG 
GCCATGGIGTTTTCACAAGAGGATTGCATGATAAAAGCAGTTAGAGGTGACCIGAATTTC 
GTCAACAGAGCAAATCAGCGGITGAACCCCATGCATCAGCIITTAAGGCATTTTCAGAAA 
GATGCGAAAGTGCTTTTTCAGAATTGGGGAATTGAGCACATCGACAGTGTAATGGGAATG 
GTTGGAGTATTACCAGATATGACTCCAAGCACAGAGATGTCAATGAGAGGAATAAGAGTC 
AGCAAAATGGGIGTGGATGAATACICCAGTACAGAGAGGGTGGIGGITAGCATTGATCGG 
ITTTTGAGAGTTCGAGACCAACGCGGGAATGTATTATTATCTCCTGAAGAGGTTAGIGAA 
ACACAGGGAACIGAGAGACTGACAATAACTTATTCATCGTCGATGATGTGGGAGATTAAC 
GGTCCTGAGTCGGITTTGGICAATACITATCAATGGATCATCAGAAATTGGGAAGCIGTC 
AAAATTCAATGGTCTCAGAATCCTGCAATGTIGTACAACAAAATGGAATTIGAACCATTT 
CAATCITTAGTCCCCAAGGCCATTAGAAGCCAATACAGIGGGTTTGICAGAACTCTATTC 
CAACAAATGAGAGACGTACTIGGGACATTTGACACCACCCAGATAATAAAGCTICICCCI 
TTTGCAGCCGCTCCACCAAAGCAAAGCAGAATGCAGTTCTCTTCACTGACIGTAAATGTG 
AGGGGATCAGGGATGAGAATACTTGTAAGGGGCAATTCTCCTGIATICAACTACAACAAG 
ACCACTAAAAGACIAACAATTCTCGGAAAAGATGCCGGCACTTTAATTGAAGACCCAGAT 
GAAAGCACATCCGGAGTGGAGTCCGCTGTATTGAGAGGGTTTCTCATTATAGGTAAGGAA 
GACAGAAGATACGGGCCAGCATTAAGCATCAATGAACTGAGTAACCTTGCAAAAGGGGAA 
AAGGCTAATGTGCTAATCGGGCAAGGAGACGTGGTGTTGGTAATGAAACGAAAACGGGAC 
ICTAGCATACTTACTGACAGCCAGACAGCGACCAAAAGAATTCGGATGGCCATCAATTAA 
TGTTGAATAGITTAAAAACGACCTTGTTTCTACT ( SEQ ID NO : 21 ) 

FIG . 3G 
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N3 ( Accession No. AA062039.1 ) 
i mnongkiiti gyvnttisti alligvgnli fntvihekig dhatvihptt ttpaipnosd 
61 tiitynntvi nnittiitea erlfkpplpl cpfrgffpf? kdrairigen kdvivtrepy 

121 vscdndnows falaggallo tkhsngtika rtpyrsligf pigtapvign ykeiciawss 181 sscfdgkewm hvcmtgndnd asagiíyagr mtasikswkr dilrtqesec ocidgtcvva 241 vtdqpaansa dhrvywireg rivkyenvpk tkiqhleecs cyvdidvyci crdnwkgsnr 
301 pwmrinneti letgyvcskf hsdtprpadp stvscdspsn vngopgvkgf gfkvgndvwl 
361 , grimstsgrs gfejlikvaeg winspnhaks vtativsnnd wsgysgsfiv ktkacíqpci 421 yvelirgrpn kndovswtsn sivtfcglon epgsgrwpdg snigfmpk ( SEQ ID NO : 30 ) 

N4 ( Accession No. AA062043.1 ) 
1 mnpnqkiiti gsvsiiltti gillgitslc siwfshynqv tatheqpcsn nttnyyneti 
61 ynvinvanny ttviepsapd vvhyssgral cpirgwapls kangirigsr gevfvirepf 

121 iscsisécrt ffltagalin dkhsngtvko rspfítimsc pigvapspsn šrfesvawsa 181 tacsdgpgwi tlgitopdat avavlkyngi itätlkswkg nimrtqesec vcqdefcytl 
241 itdopsdaga fykilkirko kivsmkávaa tgfhfeecs? ypsgtdiecv crdnwrgsnr 301 pwirinsdld yqigyvcsgí fydnprpvda tgscnspynn Gkgrygvkgf sfrygdgvwi 361 grtksle?rs Ofemvwdang wüstökösng vgdiidndow sgy?osf?ir gettornctv 421 pcfwvemirg opkektiwts gssiafcgví sáttgwswpd calipfdidk ( šžo ID NO : 31 ) 

N6 ( Accession No. AA062070.1 ) 
1 mnongkiici satqmtisvv slligianlg Iniglhykmg dtpdvnionm netnstttii 
61 nnhtannftn itniivnkne egtfinltko lcevnswhil skänairige dahilvtrep 

121 ylscopager mfalsqgttl rgrhangtih drspfralis wemgqapspy nvivecigus 181 stschagisr msicmsgann nasavvwygg rpvteipswa gnilrtqese cvchkgi?pv 
241 vntdepannr aatkiiýfke gkiqkieela qntqhi?ecs cygavgvikc ícrdnúkgan 
301 rpvitidpem mthtskýlcs kiltdtsrpn dptngncdap itogspdpgy kgfafldren 
301 swlarti??d sisgyeml kv pnae?dtasg pishgvívnn gnwsgysgaf idywankecf 421 npc?yvelir grpkéssviw tsnsivalcá skerigswsw hdgaéllyik TSEQ ID NO : 32 ) 

N7 ( Accession No. AIK26357.1 ) 

1 mopnqklfal sqvalalsil nlligisnvg Invslhlkgs sdødknwict svtqnnttli 61 entyvnnttv idketgtakp nylmínksi? kvegwvvvák dnairfgese qiivtrepyv 
121 scdplgckmy alhægttirn khsngtihdr tafrglistp lgsppvvsns dflcvgwsst 
181 schagigrmt icvognndna tatvyydrrl tttiktwagn ilrtqesecv chngt?vvim 
241 tagsassqay tkvlyihkgl vikeeálkgs arhieecscy ghnskvtcvc rdnwoganrp 
301 vi?idmname htsqylctgv ltdtsrpsdk smgdcnnpit gspgapgvkg fgfldssnty 361 Igrtisprsr sgfemikipn aetdonskit ergeivannn wsgysgsfid ywdessecyn 121 pofyvelirg røeeakyvgw tanslialog spisvgsgsf pa?aqiqyis 1SEQ ID NO : 33 ) 
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N8 ( Accession No. AIK26315.1 ) 
1 mnpngkiitv gsvslgivvl nillhivsit vivlvlpgng nnkncnetvi reynetvrie 

61 kvtqwhntnv ieyiekpesg hfmontealc dakgfapfsk dngirigsrg hvfvirepfv 
121 scsptecrtf fltagsllnd khsngtvkdr spyrtimsve igaspnvyqa ríeavansat 
181 achdgkkwmt igvtgpdaka vavvhyggip tdvinswagd ilrtgessct ciqgecywvm 
241 tdgpanrqaq yrafkakagk ivgateisin gshieecscy pnegkvecvo rdnwtgtnrp 
301 vivíspdlsy ragylcaglp sdtprgedsq ftgsctspvg nagygykgfg frygndvwng 
361 rtistsrsg feilkvrngw vanskegikr quvvdnlkws gysgsftlov eltkrnclvp 
121 ciwvemirgk peektiwtss ssivmcgvdh eiadyswhdg ailpididkm ( SEQ ID NO : 34 ) 

N9 ( Accession No. ALH21371 ) 
1 mnpnqkilot satailigai avligianlg inigihlkpg cncshsqpet tntsqtiin 

61 yynetnitni qmeertsrnf mltkglcti nswhiygkdn avrigessdv lvtrepyvsc 
121 opdecrfyal sagttirgkh sngtindrsq yraliswpls spptvynsiv ecigwsstse 
181 hdgksrmsic isgpnnnasa vvwynrrpvt eintwarnil rtqesecvch ngvcpvyftd 
241 gsatgpadtr iyyfkegkil kwesltgtak hieecscyge rtgitctcrd nwqgsnrpvi 
301 qidovamtht sqyicspvlt dnprpndpni gkcndpypgn inngykgfsy Idgantwlgr 
361 tistasrsgy emlkvpnalt ddrskpiqoq tivlnadwsg ysgsimdywa egdcyracfy 
421 velirgrpke akvwwtsnsi vsmcsstefl gqwnwpdgak ieyfl ( SEQ ID NO : 35 ) 
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agcgaaagca ggtcaattat attcaatatg gaaagaataa aagaactaag aaatctaatg 
togcagtctc gcacccgcga gatactcaca aaaaccaccg tggaccatat ggccataato 
aagaagtaca catcaggaag acaggagaag aacccagcac ttaggatgaa atogatgatg 
gcaatgaaat atccaattac agcagacaag aggataacgg aaatgattcc tgagagaaat 
gagcaaggac aaactttatg gagtaaaatg aatgatgccg gåtcagaccg agtgatggta 
tcacctctgg ctytgacats gtogaatagg aatggaccaa tgacaaatac agttcattat 
ccaaaaatct acaaaacita ttttgaaaga gtcgaaaggo t?aagcatog aacctttggo 
cctgtccatt ttagaaacca agtcaaaata cgtcggagag ttgacataaa tcctggtcat 
gcagatctca gtgccaagga ggcacaggat gtaatcatgg aagttgtttt coctaacgaa 
gtgggagcca ggatactaac atcggaatcg caactaacga taaccaaaga gaagaaagaa 
gaactccagg attgcaaaat ttctccttto atggttgcat acatgttega gagagaactg 
giccgcaaaa cgagattcct cccagtggct ggtggaacaa gcagtgtgta cattgaagto 
ttgcatttga ctcaaggaac atgctgggaa cagatgtata ctccaggagg ggaagtgaag 
aatgatgatg ttgatcaaag cttgattatt gctgctagga acatagtgag aagagctgca 
gtatcagcag acccactagc atctttattg gagatgtgcc acagcacaca qattggtgga 
attaggatgg tagacatcct taagcagaac ccaacagaag agcaagccgt ggatatatgo 
aaggctgcaa tgggactgag aattagctca tccttcagtt ttggtggatt cacatttaag 
agaacaagcg gatcatcagt caagagagag gaagaggtgc ttacogocaa tcttcaaaca 
ttgaagataa gagtgcatga gogatotgaa gagttcacaa tggttgogag aagagcaaca 
gccatactca gaaaagcaac caggagattg attcagctga tagtgagtgg gagagacgaa 
cagtcgattg ccgaagcaat aattgtggcc atggtatttt cacaagagga ttgtatgata 
aaagcagtta gaggtgatot gaatttcgtc aatagggcga atcagcgact gaatcctatg 
catcaacttt taagacattt tcagaaggat gegaaagtgc tttttcaaaa ttggggagtt 
gaacctatcg acaatgigat gggaatgatt gigatattge ccgacatgac tccaagcato 
gagatgtcaa tgagaggagt gagaatcage aaaatgggtg tagatgagta ctccagcacg 
gagagggtag tggtgagcat tgaccggttc ttgagagtca gggaccaacg aggaaatyta 
ctactgtcto ccgaggaggt cagtgaaaca cagggaacag agaaactgac aataacttac 
tcatcgtcaa tgatgtggga gattaatggt cotgaatcag tgttggtcaa tacctatcaa 
togatcatca gaaactggga aactgttaaa attcagtggt cccagaaccc tacaatgcta 
tacaataaaa tggaatttga accatttcag tctttagtac ctaaggccat tagaggccaa 
tacagtgggt ttgtaagaac tctottccaa cadatgagog atgtecttog gacatttgat 
accgcacaga taataaaact tcttcccttc gcagccgcto caccaaagca aagtagaatg 
cagttctcct catttactgt gaatgtgagg ggatcaggaa tgagaatact tgtaaggggo 
aattctcctg tattcaacta caacaaggcc acgaagagac tcacagttct cogacaggat 
gctggcactt taaccgaaga cccagatgaa ggcacagctg gagtggagtc cgctgttctg 
aggggattcc tcattctggg caaagaagac aggagatatg ggccagcatt aagcatcaat 
gaactgagca accttgcgaa aggagagaag gctaatgtgc taattgggca aggagacgtg 
gtgttggtaa tgaaacgada acoggactct agcatactta ctgacagcca gacagogaco 
aaaagaatto ggatggccat caattagtgt cgaatagttt aaaaacgacc ttgtttctac 
† ( SEQ ID NO : 39 ) which encodes 

MER I KELRNIMS QSRIRE ILIKI I VDIMAI I KKY IS GRO 
8 KN PÅ LR MK W MMAMKY PI IA DK RI I EMIPER NE OG 1 

KIY KIYE ER VERI KH GIF GPVHER N O V KIRRRVDING 
HADL S A KE AQD VIMEV VEE NEV GARILTS ESQLT I IK EK 
KE E LODCKISPLM VA YMIERE I VRKTR FIP VAG GT S S V 
YIE VLHLTO GTCW EOMY I PGGE V KNDDV DOSLI I AARN 
I VRRA A VSA DE LAS LIEMCH S 1 I G GIR MVDIIKON ? I E 

FIG . 10A 
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E O AVDIC KA AMGIRISSSESF G G FIT KRTS GSS V KR E E E 
V II G N I Q I L K IR VHE GS BEI IMVGRR A T A IIRK A TRR LI 
Q L I VS GRDE O SIA E AI IVANVES QED CMI KAVRGDINE V 
NRANQRLNPMHQ LIRHEQ KD A KVL FONWG VEPID N V M 
G MIGIL PDMTP SIEMS MRG VRISK MGV DEYSST ÉRVVV 
SIDRFLRVRDORGNVILS PEEV SET OG TEK 1 : TITY SS S M 
MWEING PE S VLVNTY QWIIRNWET V KIQNSON PIM 

QSL VP KA IR GOY S G 
DT À QI IKIIPFÀ A APP KOSR MOTSS FIVNVR GS GMR IL V 
RGN SEVENYNKA TKR LIV I GKDAGIL TED PDEGTA G V 
E S A VIRGILI L G KE DRRY G P ALS I N E LSNI A K GE KAN VI 
I V VI VMKR KRDS SIL ID SO I A I KR IRMA I N 
agcgaaagca ggcaaaccat ttgaatggat gtcaatcega ccttactttt cttaaaagtg 
ccagcacaaa atgctataag cacaactttc cottataccg gagaccctcc ttacagccat 
gggacaggaa caggatacac catggatact gtcaacagga cacatcagta ctcagaaaag 
ggaagatgga caacaaacac cgaaactgga gcaccgcaac tcaacccgat tgatgggcca 
ctgccagaag acaatgaacc aagtggttat gcccaaacag attgtgtatt ggaagcaatg 
gotttcctty aggaatccca tcctggtatt tttgaaaact cgtgtattga aacgatggag 
gttgttcago aaacacgagt agacaagctg acacaaggcc gacagaccta tgactggact 
ttaaatagaa accagcctgc tgcaacagca ttggccaaca caataqaagt gttcagatca 
aatggcctca cggccaatga gtcaggaagg ctcatagact tccttaagga tgtaatggag 
tcaatgaaaa aagaagaaat ggggatcaca actcattttc agagaaagag acgggtgaga 
gacaatatga ctaagaaaat gataacacag agaacaatag gtaaaaggaa acagagattg 
aacaaaaggg gttatctaat tagagcattg accctgaaca Caatgaccaa agatgctgag 
agagggaagc taaaacggag agcaattgca accccaggga tgcaaataag ggggtttgta 
tactttgttg agacactggo aaggagtata tgtgagaaac ttgaacaatc agggttacca 
gtiggaggca atgagaagaa agcaaagttg gcaaatgttg taaggaagat gatgaccaat 
totcaggaca ccgaactttc tttcaccato actggagata acaccaaatg gaacgaaaat 
cagaatcctc ggatgttttt ggccatgato acatatatga ccagaaatca gcccgaatgg 
ttcagaaatg ttctaagtat tgctccaata atgttctcaa acaaaatggc gagactggga 
aaagggtata tgtttgagag caagagtatg aaaottagaa ctcaaatacc tgcagaaatg 
ctagcaagca ttgatttgaa atatttcaat gattcaacaa gaaagaagat tgaaaaaato 
cgaccoctct taatagaggg gactgcatca ttgagocctg gaatçatgat gggcatgtto 
aatatgttaa gcactgtatt aggcgtctcc atcctgaato ttggacaaaa gagatacaco 
aagactactt actggtggga tggtcttcaa tcctctgacg attttgctct gattgtgaat 
gcacccaatc atgaagggat tcaagccgga gtcgacaggt tttatcgaac ctgtaagcta 
cttggaatca atatgagcaa gaaaaagtct tacataaaca gaacagatac atttgaatto 
acaagttttt totatcgtta tgggtttgtt gccaatttca gcatagacct toccagtttt 
goggtgtctg ggatcaacga gtcagcagac atgagtattg gagttactat catcaaaaac 
aatatgataa acaatgatot tggtccagca acagctcaaa tggcccttca gttgttcato 
aaagattaca ggtacacata cegatgccat agaggtgaca cacaaataca aacocgaaga 
tcatttgaaa taaagaaact gtoggagcaa acccgttcca aagctggact gotggtctcc 
gacggaggcc caaatttata caacattaga aatotocaca ttcctgaagt ctgcctaaaa 
toggaattga tggatgagga ttaccagggg cgtttatgca acccactcaa cccatttgto 
agccataaag aaattgaatc aatgaacaat gcagtgatga tgccagcaca tggtccagcc 
aaaaacatgg agtatgatge tgttgcaaca acacactcot ggatccccaa aagaaatcga 
tecatcttga atacaagtca aagaggagta cttgaagatg aacaaatgta ccaaaggtgc 
tgcaatttat ttgaaaaatt cttccccagc agttcataca gaagaccagt cgggatatoo 
agtatggtgg aggctatggt ttccagagcc cgaattgatg cacggattga tttcgaatot 
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ggaaggataa agaaagaaga gttcactgag atcatgaaga tctgttocac cattgaagag 
ctcagacgge aaaaatagtg aatttagctt gtcottcatg aaaaaatgeo ttgtttctac t ( SEQ ID 
NO : 40 ) which encodes 

SE K GRW T I N T E T G A POL N P 
VIE A MAPIE E SHPGIFEN S 

Q OTRVDKLIO GROTYDNII NRNO PA A T A L ANTIEV FR 
SNGL I AN ES GRD IDP LKD V MES MK K E E M G I I IH FOR KR 
RVRDNMT KK MI IQRTIG KRK OR IN KRGY LIRA LILNIM 
I KD A BRG KL KRRA I ATP GMO IR GIVYP VEIL ARS I C E K W 12 
LEO SGDP VGG N E K K A K L AN V VRK M M IN SODT ELS F T I T 
GDNT KW NENONPRMFLAMITY MIRNOPOWER NVL SIA 
PIMES N K MARL GK GYMFE S K S M KLRTQIPA EM LA SIDL 
KYEND STRKK I E KIRPILIE GTA SLSP GMM MGMENMIS 
TV I G V S I L N I GO KRYT KI TYNWD GLOSS DDF AI I VNAP 
N 5 E G 12 A GV : R F ? GIO A G V DRFYR I C KLIG IN M S K KK SY INR I GIF E F 
TSFEYRYGE RYGT V A NE SME I PS F G V S G I N E S A D MSI GV TV I K 

KK OWEQ IRS K A GL L TRS K A G L L V S D G G P NIYNIRNLHI PE 
GRICN PONPEVSHKEIES MN NAVM 

MP AHG P A KNMEY D A V AIT IS NI PKR NASILNI SQRG VI 
E DE QMY QRCONI FEKF FPSS SY RRP V GIS S M VE AMV SR 
ARI DAR IDF E S GR IKKE E FIE IM KICSI IE E IRR OK 
agcgaaagca ggtactgatt Caaaatggaa gatttigtgc gacaatgctt caatcccato 
attgtcgago ttgcggaaaa aacaatgaaa gagtatgggg aggaccigaa aatogasaca 
aacaaatttg cagcaatatg cactcacttg gaagtatgct tcatgtattc agatttccac 
ttcatcaatg agcaaggoga gtcaataato gtagaacttg gtgatcctaa tocactttto 
aagcacagat ttgaaataat cgagggaaga gatcgcacaa tggcctggac agtagtaaac 
agtatttgca acactacagg ggctgagaaa ccaaagtttc taccagattt gtatgattac 
aaggaaaata gattcatcga aattggagta acaaggagag aagttcacat atactatcto 
gaaaaggcca ataaaattaa atctgagaaa acacacatcc acattttctc gttcactogo 
gaagaaatgg ccacaaqggc cgactacact ctcgatgaag aaagcagggc taggatcaaa 
accaggctat tcaccataag acaagaaatg gccagcagag gcctctggga ttcctttogt 
cagtccgaga gaggagaaga gacaattgaa gaaaggitig aaatcacagg aacaatgcgo 
aagcitgoog accaaagtct cccgccgaac ttccccagcc ttgaaaattt tagagcctat 
giggatggat tcgåaccgaa cogctacatt gagggcaage tgtctcaaat gtccaaagaa 
gtaaatgcta gaattgaacc ttttttgaaa acaacaccac gaccacttag acttccgaat 
gggcctccct gttctcagog gtccaaatto otgotgatgg atgccttaaa attaagcatt 
gaggacocaa gtcatgaagg agagggaata ccgctatatg atgcaatcaa atocatoaga 
acattctttg gatggaagga acccaatgtt gttaaaccac acgaaaaggg aataaatcca 
aattatcttc totcatggaa gcaagtactg gcagaactgc aggacattga gaatgaggag 
aaaattccaa agactaaaaa tatgaaaaaa acaagtcage taaagtgggc acttqgtçag 
aacatggcac cagaaaaggt agactttgac gactgtaaag atgtaggtga tttgaagcaa 
tatgatagtg atgaaccaga attgaggtcg ctigcaagtt ggattcagaa tgagttcaac 
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aaggcatgcg aactgacaga ttcaagctgg atagagottg atgagattgg agaagatgtg 
gctccaattg aacacattgc aagcatgaga aggaattatt tcacatcaga ggtgtctcac 
tgcagagoca cagaatacat aatgaagggg gtgtacatca atactgcctt acttaatgca 
tottgtgcag caatggatga totocaatta attccaatga taagcaagtg tagaactaag 
gagggaagge gaaagaccaa cttgtatggt ttcatcataa aaggaagato ccacttaagg 
aatgacaccg acgtggtaaa ctttgtgagc atggagtttt ctctcactga cccaagactt 
gaaccacaca aatgggagaa gtactgtgtt cttgagatag gagatatgct totaagaagt 
gecataggcc aggtttcaag goccatgtto ttgtatgtga ggacaaatog aacctcaaaa 
attaaaatga aatggggaat ggagatgagg cgttgtctcc tccagtcact tcaacaaatt 
gagagtatga ttgaagctga gtcctctgtc aaagagaaag acatgaccaa agagttcttt 
gagaacaaat cagaaacatg gcccattgga gagtctocca aaggagtgga ggaaagttoo 
attgggaagg tctgcaggac tttattagca aagtcggtat ttaacagctt gtatgcatct 
ccacaactag aaggatttto agotgaatca agaaaactgc ttcttatcgt tcaggctctt 
agggacaato tggaacctgg gacctttgat cttggggggc tatatgaagc aattgaggag 
tgcctaatta atgatccctg ggttttgott aatgcttctt ogttcaactc cttccttaca 
catgcattga gttagttgtg gcagtgctac tatttgctat catactgtc caaaaaagta 
ccttgtttct act ( SEQ ID NO : 41 ) which encodes 
MEDEVROCFNPMIVEL A E KIMKEY GEDIKIE IN KRAAI 
C I II E V CF MY S DPH F IN EO GESI I V E L G D E N A L L K H R F E 

RII E I GV I RRB VII Y Y L E K A N K I KSE K I H I HIFSE I G E EM 
ATRA D VIL DE ESRAR I KIRIPTIR QE MA SRGLWDSF RO 
SERGE E I I E ER FE II GT MR KL A DOS IPPNISSLENE RAY 

FEP NG YI E G K L S O M S K E VNARIE PFLKI IPR PIRLP 
N G P P CS OR SKFI I MDA IKI SIEDE SHE GE GI ? LY DA I KC 

GN KE PNV VKP I EKG INPN Y L I S W K VLA E L O D 
I ENE E KIP K T K N MK K T S O LKW A IGEN MAP EK V D 
KDV GDI KOYDS DE PELRSI ASWIONE FNKA CELIDSSN 
I EL DE IGED VAPIE H I ASMRR NYTT SE V SIC RA 1 E Y IMK 
GVYINIAI INAS CA AM DDF QLIP MIS KC RI KE GRRKIN 
L Y GF I IK GRSHI RNDID V VNE V S MET SIT DPR LE P H K W 
E KY CVI E IGD MI L R S À I GOVSR PME LY V R I N GT S K I KM 
KNG ME MRR CLIQSIQ QIES MI E A ESSV K E K DMI KEF TE 
NKS E T W PIGE SP K G V E ESS I G K V ORILLA K SVENSIYAS 
POLEG PSA ES RKLILIVO ALRD.NL EPGIFDLG GLYE A I E 

agcaaaagca gggtagataa tcactcactg agtgacatca aaatcatggc gtcccaaggo 
accaaacggt cttacgaaca gatggagact çatggagaac gocagaatge cactgaaato 
agagcatcog toggaaaaat gattggtgga attggacgat tctacatcca aatgtgcaca 
gaacttaaac tcastgatta tgagggacgg ttgatccaaa acaçcttaac aatagagaga 
atggtgctct ctgcttttga cgaaaggaga aataaatacc tggaagaaca toccagtgcg 
gggaaagatc ctaagaaaac tggaggacct atatacagaa gagtaaacgg aaagtggatg 
agagaa?tca tcctitatga caaagaagaa ataaggcgaa tctggcgcca agctaataat ggtgacgang caacGgctg cotgartCac atgagaict ggcattác?a titgaatgat 
gcaacttatc agaggacaag ggctcttgtt cgcacoggaa togatcccag gatgtgctct 
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Cigatgcaag gttcaactct ccctaggagy tctggagccg caggtgctgc agtcaaagga 
gttggaacaa tggtgatgga attggtcagg atgatcaaac gtgggatcaa tgatcggaac 
ttctggaggg gtgagaatgg acgaaaaaca agaattgott atgaaagaat gtgcaacatt 
ctcaaaggga aatttcaaac tgctgcacaa aaagcaatga togatcaagt gagagagago 
cggaacccag ggaatgctga gttcgaagat ctcacttttc tagcacggtc tocactcata 
ttgagagogt cogttgctca caagtcctgc ctgcctgcct gtgtgtatgg acctgccgta 
gccagtgggt acgactttga aagagaggga tactctctag tcggaataga ccctttcaga 
ctgcttcaaa acagccaagt gtacagccta atcagaccaa atgagaatcc agcacacaag 
agtcaactgg tgtggatggc atgccattct gccgcatttg aagatctaag agtattgago 
ttcatcaaag ngacgaaqgt ggtoccaaga gggaagcttt ccactagagg agttcaaatt 
gottccaatg aaaatatgga gactatggaa tcaagtacac ttgaactgag aagcaggtac 
tgggccataa ggaccagaag tggaggaaac accaatcaac acaqggcatc tgcgggccaa 
atcagcatac aacctacgtt ctcagtacag agaaatctec cttttgacag aacaaccgit 
atggcagcat tcactgegaa tacagagggg agaacatctg acatgaggac cgaaatcata 
aggatgatgg aaagtgcaag accagaagat gtgtctttcc aggggcgggg agtcttogag 
ctctcggacg aaaaggcago gagcccgato gtgccttect ttgacatgag taatgaagga 
tcttatttct tcggagacaa tgcagaggag tacgacaatt adagaaaaat acccttgttt 
ctact ( SEQ ID NO : 42 ) which encodes 
MASOGI KRSY E O MET DGE D G ER E IR AS V GK MI G G I GR 

Y LE BH PSA G KD PKK I GGP I Y RR VNG KW MR ELI L Y DK E E 
IRRIWR O AN NGD DAT A G L T H M MIN HSN L N D A IYOR IR 
AL VRI G M D P RMC SIMOGS I 
V MEIVA MIKRGINDR NEW RG EN GRKIRI A YER MCNI L X 
GK QIA AQKAMMDQVRESRN OVRE SRNE G N A EF E D I IF I ARSAL I 
LRGS VA HKSCIPAC VYG PA S GYDE E RE GYSL V GIDP 

ON SO V YSL IR PNENPA H K SOLVN MACH SA AF B D I 
RVISFIKGTK V V PRGKL S TRGV QI AS NEN MEIMESSTI 
ELRSRYW AIRIRS GGNIN QORAS A G RASA GVIS IQ PIF SVORNI 
PFDRII V MAAFIGN T E GRIS DMRT EI IRM MOSAR PE O V 
SFOGRGV FELS DE KAAS PIV VPS 

agcaaaagca ggtagatatt gaaagatgag tcttctaacc gaggtcgaaa cgtacgttot 
ctctatcatc ccgtcaggcc ccctcaaagc cgagatcgca cagagacttg aagatgtctt 
tgcagggaag aacaccgate ttgaggttot cat gaatgg ctaaagacaa gaccaatcct 
gtcacctctg actaagggga tittaggatt tgtgttcacg ctcacogtgc ccagtgagco 
aggactgcag cgtagacgct ttgtccaaaa tgcccttaat gggaacgggg atccaaataa 
catggacaaa gcagttaaac tgtataggaa gctcaagagg gagataacat tccatggggo 
caaagaaate tcactcagtt attctgctgg tgcacttgcc agttgtatgg gcctcatata 
caacaggatg ggggctgtga ccactgaagt ggcatttggo ctggtatgig caacctgtga 
acagattgct gactoccago atcggtctca taqgcaaatg gtgacaacaa ccaacccact 
aatcagacat gagaacagaa togttttagc cagcactaca octaaggota tggagcaaat 
ggctgcatcg agtgagcaag cagcagaggc catggaggtt octagtcagg ctaggeaaat 
gotocaagcg atgagaacca ttgggactca tcctagotcc agtgctggtc tgaaaaatga 
tcttcttgaa aatttgcagg cctatcagaa acgaatgggg gtgcagatge aacggticaa 
gtgatcctct cgctattgcc gcaaatatca ( toggatott gcacttgata ttgtggatto 
ttcatcgtct ttttttcaaa tgcatttacc gtcgctttaa atacggacig aaaggagogo 
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cttctacgga aggagtocca aagtetatga gggaagaata tcgaaaggaa cagcagagtg 
ctgtogatgc tgacgatggt cattttgtca gcatagagct ggagtaaaaa actaccttgt 
tictact ( SEQ ID NO : 43 ) which encodes 
MS L L I B V E T Y VLSI I PSG P I K A E I A ORIE DVA G KN I DI 
E V IMEW I KIRPILS P L I K GIL GPV TILT VPS ERG LORRR 
F VON ALN GN GD PNN MD K A VKLY R K L KR E I I F H G A K E IS 
L SYS A G A LAS C MGL I YN RMG A VITE VAN GLV C A ICE O I 
A DSQIR SHRQ MV IIINPLIR HEN RM VIA SIIA KA ME Q 
MAGSSE Q A A E A MEVAS Q AROMV QAMRTI G T H P S S S A G 
L KNDILENI QAYQKRMG VOM QRYK 
agcaaaagca gggtgacaaa gacataatgg atccaaacac tgtgtcaagc tttcaggtag 60 
attgctttct ttggcatgtc cgcaaacgag ttgcagacca agaactaggt gatgccccat 120 
tocttgatcg gottcgccga gatcagaaat ccctaagagg aaggggcage actottggtc 180 
tggacatcga gacagccaca cgtgctggaa agcagatagt ggagoggatt ctgaaagaag 240 
aatocgatga ggcacttaaa atgaccatgg cctctgtacc tgcgtcgcgt tacctaaccg 300 
acatgactct tgaggaaatg tcaagggaat ggtccatgct catacccaag cagaaagtug 360 
Caggccctct togtatcaga atggaccagg cgatcatgga taaaaacato atactgaaag 420 
cgaacitcag tgtgattttt qaccggctgg agactctaat attgctaagg gotttcacco 480 
aagagggago aattgttggo gaaatttcac cattgccttc tottccagga catactgcto 540 
aggatgtcaa aaatgcagtt ggagtcctca tcggaggact tgaatggaat gataacacag 600 
ttcgagtctc tgaaact?ta cagagattog cttggagaag cagtaatgag aatgggaga? 660 
coccactcac tccaaaacag aaacgagaaa tggcgggaad aattaggtca qaagtiigaa 720 
gaaataagat gottgattga agaagtgaga cacaaactga aggtaacaga qaatagtttt 780 
gagcaaataa catitatgca agccttacat ctattgetig aagtggagca agagataaga 840 
actttctcat ttcagettat 
ttaataataa aaaacacoct 
tgtttctact 
( SEQ ID NO : 44 ) 
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1 mnonakiiti gsvcmtigma nlilqignii sivishsial gngngietcn qsvityennt 
61 wynatyvnis ntnfaagqsv vsvklagnss lcpvsgwaiy skdnsvrigs kgdvfvirep 

121 fiscsplecr tffltqgall ndkhsngtik drspyrtlms cpigevpspy nsrfesvaws 
181 asachdginn Itigisgpdn gavavlkyng litdtikswr nnilrtgese cacyngscft 
241 vmtdgpsnog asykifriek gkívksvemn apnyhyeecs cypdsseitc vcrònwhgan 
301 rpwysinqnl eyqigyícsg ifgonprpnd ktgscgpvss ngangvkgfs ?kygngvwig 
361 rtksissrng femiwdpngw tgtonnfsik qdivginews gysgsfvqhp eltgldcirp 
421 cfwvelirgö pkentiwtsg ssisfcguns dtvowswpog aeloftidk 

1 mongklfal sgvaialsil nlligisnvg Invslhlkgs sdgdknwict svtgnnttli 
61 entyvnnttv idketgtakp nylminkslc kvegwvvvak dnairfgese qiivtrepyv 

121 scdplgckmy alhqgttirn khsngtihdr tafrglistp lgsppvvsns dflcvgusst 
181 schdgigrmt icvagnndna tatvyydrrl tttiktwagn ilrtqesecv chngtcvvim 
241 tagsassqay tkvlyfhkgl vikeealkgs arhieecscy ghnskvtcvc rdnwqganrp 
301 vieidmname htsqylctgv ltdtsrpsdk smgdcnnpit gspgapgvkg fgfldssntw 
361 lgrtisprsi sgfemikipn aetapnskit ergeivdnnn wsgysgsfid ywdessecyn 421 pcfyveling rpeeakyvgw tsnslialog spísvgsgsf pdgaqiqyfs 

mnongkilct satailigai avligianlg Iniglhlkpg cncshsqpet tntsqtiinn 
61 yynetnitni qmeertsinf nnltkglcti nswhiygkan avrigessdv lvtrepyvso 

121 dpdecrfyal sagttirgkh sngtiharsa yraliswpis spptvynsrv ecigusstsc 
181 hdgksrmsic isgpnnnasa vvwynrrpva eintwarnil rtqesecvch ngvopvvitd 
241 gsatgpadtr iyyfkegkil kwesltgtak hieecscyge rtgitctcrd nwqgsnrpvi 
301 qidovamtht sqyicspvit dnprpndpni gkcndpypon nnngvkgfsy ldgantwlgr 
361 tistasrsgy emlkvonalt ddrskpi?gg tivinadwsg ysgsfmdywa egacyracfy 
421 velirgroke dkwwtsnsi vsmussteil gqwnwpdgak leyfi 

N2 

1 mpnqkiiti osvsltisti cffmgiaili ttvtlhfkay efnsppnnqv mlceptiier 
61 niteivyltn ttiekeicpk laeyrnuskp qcnitgfapf skdnsirisa ggdiwvtrep 

121 yvscdpokcy qfalgqgttl nnvhsndivh drtpyrtllm nelgvpfhlg tkqvciawss 
181 sschdgkawi hvevtgdden atasfiyngr ladsivsusk kilrtqesec vcingtctvy 241 mtdgsasgka dtkilfieeg kivhtstisg saqhveecsc yprypgvrov crdówkgsnr 
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301 pivdinikdy sivssyvcsg lvgdtprknd sssssheldp nneegghgvk gwafddgndv 
361 wmgrti?ekl rsgyetfkvi egwanpnski qinrgvivdr gnrsgysgif svegkscinr 421 cfývelirgr kqetevlwts nsivvfcgts gtygigswpd gadinimpi 
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Locations of amino acid substitutions in the neuraminidase proteins of egg 
adapted influenza A / Hong Kong / 4801 / 2014 ( H3N2 ) and 

A / Alaska / 232 / 2015 ( H3N2 ) . 
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Introduction of NA mutations in Figure 1 ) into the NA of H3N2 viruses from the 2017-18 season enhanced HY - PR8 - backbone virus growth without HA 

mutations 

Yokohama / 147 / 2017 ( subclade : 3C.2A1b / 135K ) 
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Mutations observed in NA mutant viruses ( HY - PR8 backbone ) in Figure 2 

during egg passages A / Yokohama / 147 / 2017 
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Introduction of NA mutations ( in Figure 1 ) into the NA of H3N2 viruses from the 2017-18 season enhanced HY - PR8 - backbone virus growth without HA 

mutations 

Yokohama 48/2018 ( subclade : 3C.2A / re ) 
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Mutations observed in NA mutant viruses ( HY - PR8 backbone ) in Figure 4 

during egg passages 
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HY - PR8 - backbone virus possessing A / Yokohama / 48 / 2018HA 
and A / Yokohama / 48 / 2018NA ( T148K , D151E , N245S , H347G , and T369K ) 

- 

acquired the same NA - K1481 mutation , and no HA mutations were detected . 
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A HY - PR8 backbone virus possessing A / Yokohama / 48 / 2018HA and A / Yokohama / 48 / 2018NA ( T1481 , D151E , N245S , H347G , and T369K ) only 

acquired the HA - 435L mutation in the stem region . 
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HA - H435L locates to the stem region of the HA trimer . A previous study reported that HA - H435L did not affect 

antigenicity 

Kuwahara et al . Jpn . J. Infect . Dis . , 2018 
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Effect of introducing NA - T1481 , D151E , N245S , H347G , and 
T369K into the NA of H3N2 viruses from the 2017-18 season 
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Effect of introducing NA - T1481 , D151E , N245S , H347G , and 
T369K into the NA of H3N2 viruses from the 2018-19 season 
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Yokohama48NA ( T1481 , D151E , N245S , H347G , and T369K ) enhanced the growth of viruses possessing the HA of H3N2 viruses of the 2017-18 

and 2018-19 seasons 

2x109 pfulegg , 3 days , 37 ° C . Backbone : HY - PR8 
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Yokohama48NA ( T1481 , D151E , N245S , H347G , and T369K ) has reduced 

sialidase activity 
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The growth of Kansas / 14 / 2017 ( next vaccine strain ) was 
enhanced by introducing the NA mutations T1481 , D151E , 

N245S , H347G , and T369K or by possessing 

Yokohama48NA ( T1481 , D151E , N245S , H347G , and T369K ) 
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Neutralization by human monoclonal IgG clone F045-092 against viruses possessing 
Aichi / 2 / 68HA and wild - type or mutant NA from 2017-18 season H3N2 viruses 
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AAA 

>> A / Hong Kong / 4801 / 2014NA ( T148K ) ATGAATCCAAATCAAAAGATAATA ACGATTGGCTCTGTTTCTCTCACCATTTCCACAATATGCTTTTTCATGC AAATTGCCATTTTGATAACTACTGTAACATTGCATTTCAAGCAATATGA ATTCAACTCCCCCCCAAACAACC AAGTGATGCTGTGTGAACCAACAATAATAGAAAGAAACATAACAGAGATAGTGTATTTAACCAACACCACC 
Patent Application Publication 

ATAGAGAAGGAAATATGCCCCAAACCAGCAGAATACAGAAATTGGTCAAAACCGCAATGTGGCATTACAG GATTTGCACCTTTCTCTAAGGACAATTCGATCAGGCTTTCCGCTGGTGGGGACATCTGGGTGACAAGAGA ACCTTATGTGTCATGCGATCCTGACAAGTGTTATCAATTTGCCCTTGGACAGGGAACAACACTAAACAACG TGCAT TCAAATAACAAAGTACGT GATAGGACCCCT TATCGGACTCTATTGATGAATGAGTTGGGTGTTCCTT TOCATCTGGGGACCAAGCAAGTGTGCATAGCATGGTCCAGCTCAAGTTGTCACGATGGAAAAGCATGGCT GCATGTTTGTATAACGGGGG ATGATAAAAATGCAACTGCTAGCTTCATTTACAATGGGAGGCTTGTAGATA GTGTTGTTTCATGGTCCAAAGATATTCTCAGGACCCAGGAGTCAGAATGCATTTGTATCAATGGAACTTGT ACAGTAGTAATGACTGATGGAAGTGCTTCAGGA AAAGCTGATACTAA AATACTATTCATTGAGGAGGGGA 
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AGCTGATACTAAAATACTATTCATTGAGGAGGGGA AAATCGTTCATACTAGCACATTGTCAGGAAGTGCTCAGCATGTCGAAGAGTGCTCTTGCTATCCTCGATATC CTGGTGTCAGATGTGTCTGCAGAGACAACTGGAAGGGCTCCAATCGGCCCATCGTAGATATAAACATAAA GGATCATAGCATTGT TTCCAGTTATGTGTGTTCAGGACTTGTTGGAGACACACCCAGAAAAAACGACAGC TCCAGCAGTAGCCATTGTTTGGATCCTAACAATGAAGAAGGTGGTCATGGAGTGAAAGGCTGGGCCTTT GATGATGGAAATGACGTGTGGATGGGAAGAACAATCAACGAGACGTCACGCTTAGGGTATGAAACCTTC 
US 2021/0102178 A1 

AAAGTCATTGAAGGCTGGTCCAACCCTAAGTCCAAATTGCAGACAAATAGGCAAGTCATAGTTGACAGAG FIG . 40A 



GTGATAGG TCCGGTTATTCTGGTATTTTCTCTGTTGAAGGCAAAAGCTGCATAAATCGGTGCTTTTATGTG GAGTTGATTAGGGGAAGAAAAGAGGAAACTGAAGTCTTGTGGACCTCAAACAGTATTGTTGTGTTTTGT GGCACCTCAGGTACATATGGAACAGGCTCATGGCCTGATGGGGCGGACCTCAATCTCATGCCTATATAAGC TTTCGCAATTTTAGAAAAAACT ( SEQ ID NO : 51 ) 

Patent Application Publication 

> A / Hong Kong / 4801 / 2014NA ( T148K , D151E , H347G , T369K ) ATGAATC CAAATCAAAAGATAATAACGATTGGCTCTGTTTCTCTCACCATTTCCACAATATGCTTTTTCATGC AAATTGCCATTTTGATAACTACTGTAACATTGCATTTCAAGCAATATGAATTCAACTCCCCCCCAAACAACC AAGTGATGCTGTGTGAACCAACAATAATAGAAAGAAACATAACAGAGATAGTGTATTTAACCAACACCACC ATAGAGAAGGAAATATGCCCCAAACCAGCAGAATACAGAA ATTGGTCAAAACCGCAATGTGGCATTACAG GATTTGCACCTTTCTCTAAGGACAATTCGATCAGGCTTTCCGCTGGTGGGGACATCTGGGTGACAAGAGA 
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ACCTTATGTGTCATGCGATCCTGACAAGTGTTATCAATTTGCCCTTGGACAGGGAACAACACTAAACAACG TGCATTCAAATAACAAAGTACGTGAAAGGACCCCTTATCGGACTCTATTGATGAATGAGTTGGGTGTTCCT TTCCATCTGGGGACCAAGCAAGTGTGCATAGCATGGTCCAGCTCAAGTTGTCACGATGGAAAAGCATGGC TGCATGTTTGTATAACGGGGGATGATAAAAATGCAACTGCTAGCTTCATTTACAATGGGAGGCTTGTAGAT AGTGTTGTTTCATGGTCCAAAGATATTCTCAGGACCCAGGAGTCAGAATGCATTTGTATCAATGGAACTTG TACAGTAGTAATGACTGATGGAAGTGCTTCAGGAAAAGCTGATACTAAAATACTATTCATTGAGGAGGGG 
US 2021/0102178 A1 

AAAATCGTTCATACTAGCACATTGTCAGGAAGTGCTCAGCATGTCGAAGAGTGCTCTTGCTATCCTCGATAT 
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CCTGGTGTCAGATGTGTCTGCAGAGACAACTGGAAGGGCTCCAATCGGCCCATCGTAGATATAAACATA A AGGATCATAGCATTGTTTCCAGTTATGTGTGTTCAGGACTTGTTGGAGACACACCCAGAAAAAACGACAG CTCCAGCAGTAGCCATTGTTTGGATCCTAACAATGAAGAAGGGGTGGCGGAGTGAAAGGCTGGGCCTT TGATGATGGAAATGACGTGTGGATGGGAAGAACAATCAACGAGAAGTCACGCTTAGGGTATGAAACCTT 
Patent Application Publication 

CAAAGTCATTGAAGGCTGGTCCAACCCTAAGTCCAAATTGCAGACAAATAGGCAAGTCATAGTTGACAGA GGTGATAGGTCCGGT TATTCTGGTATTTTCTCTGTTGAAGGCAAAAGCTGCATAAATCGGTGCTTTTATGT GGAGTTGATTAGGGGAAGAAAAGAGGAAACTGAAGTCT TGTGGACCTCAAACAGTATTGTTGTGTTTTG TGGCACCTCAGGTACATATGGAACAGGCTCATGGCCTGATGGGGCGGACCTCAATCTCATGCCTATATAAG CTTTCGCAATTTTAGAAAAAACT ( SEQ ID NO : 69 ) 

>> A / Alaska / 232 / 2015NA ATGAATCCA 4ATCAAAAGATAATAACGATTGGCTCTGTTTCTCTCACCATTTCCACAATATGCTTCTTCATGC AAATTGCCATCCTGATAACTACTGTAACATTGCATTTCAAGCAATATGAATTCAACTCCCCCCCAAACAACC AAGTGATGCTGTGTGAACCAACAATAATAGAAAGAAACATAACAGAGATAGTGTATTTGACCAACACCAC CATAGAGAAGGAAATATGCCCCAAACCAGCAGAATACAGAAATTGGTCAAAACCGCAATGTGGCATTACA GGATTTGCACCTTTCTCTAAGGACAATTCGAT TAGGCTTTCCGCTGGTGGGGACATCTGGGTGACAAGAG 
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AACCTTATGTGTCATGCGATCCTGACAAGTGTTATCAATTTGCCCTTGGACAGGGAACAACACTAAACAAC 
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TACGTGATAGG GTGCATTCAAATAACACAGTACGTGATAGGACCCCTTATCGGACTCTATTGATGAATGAGTTGGGTGTTCC CAGTA 
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TTTCCATCTGGGGACCAAGCAAGTGTGCATAGCATGGTCCAGCTCAAGTTGTCACGATGGAAAAGCATGG CTGCATGTTTGTATAACGGGGGATGATAAA AATGCAACTGCTAGCTTCATTTACAATGGGAGGCTTGTAGA TAGTGTTGTTTCATGGTCCAAAGATATTCTCAGGACCCAGGAGTCAGAATGCGTTTGTATCAATGGAACTT GTACAGTAGTAATGACTGATGGAAATGCTACAGGAAAAGCTGATACTAAA ATACTATTCATTGAGGAGGG 
Patent Application Publication 

GAAAATCGTTCATACTAGCAAATTGTCAGGAAGTGCTCAGCATGTCGAAGAGTGCTCTTGCTATCCTCGAT ATCCTGGTGTCAGATGTGTCTGCAGAGACAACTGGAAAGGATCCAACCGGCCCATCGTAGATATAAACATA AAGGATCATAGCATTGTTTCCAGTTATGTGTGT TCAGGACTTGTTGGAGACACACCCAGAAAAAACGACA GCTCCAGCAGTAGCCATTGTTTGAATCCTAACAATGA GCTCCAGCAGTAGCCATTGTTTGAATCCTAACAATGAAGAAGGTGGTCATGGAGTGAAAGGCTGGGCCT GACGTG TGGATGGGGA TTGATGATGGAAATGACGTGTGGATGGGGAGAACAATCAACGAGACGTCACGCTTAGGGTATGAAACCT TCAAAGTCGTTGAAGGCTGGTCCAACCCTAAGTCCAAATTGCAGATAAATAGGCAAGTCATAGTTGACAG AGGTGATAGGTCCGGTTATTCTGGTATTTTCTCTGTTGAAGGCAAAAGCTGCATCAATCGGTGCTTTTATGT 
CAAT CGGTGCTTTTATGT 

GGAGTTGATTAGGGGAAGAAAAGAGGAAACTGAAGTCTTGTGGACCTCAAACAGTATTGTTGTGTTTTG 
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TGGCACCTCAGGTACATATGGAACAGGCTCATGGCCTGATGGGGCGGACCTCAATCTCATGCATATATAA ( SEQ ID NO : 52 ) 

> A / Alaska / 232 / 2015NA ( T148K , D151E , N245S , G346V , T369K ) ATGAATCCAAATCAAAAGATAATAACGATTGGCTCTGTTTCTCTCACCATTTCCACAATATGCTTCTTCATGC AAATTGCCATCCTGATAACTACTGTAACATTGCATTTCAAGCAATATGAATTCAACTCCCCCCCAAACAACC 
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AAGTGATGCTGTGTGAACCAACAATAATAGAAAGAAACATAACAGAGATAGTGTATTTGACCAACACCAC CATAGAGAAGGAAATATGCCCCAAACCAGCAGAATACAGAAATTGGTCAAAACCGCAATGTGGCATTACA GGATTTGCACCTTTCTCTAAGGACAATTCGATTAGGCTTTCCGCTGGTGGGGACATCTGGGTGACAAGAG AACCTTATGTGTCATGCGATCCTGACAAGTGTTATCAATTTGCCCTTGGACAGGGAACAACACTAAACAAC GTGCATTCAAATAACAAAGTACGTGAGAGGACCCCTTATCGGACTCTAT TGATGAATGAGTTGGGTGTTCC TTTCCATCTGGGGACCAAGCAAGTGTGCATAGCATGGTCCAGCTCAAGTTGTCACGATGGAAAAGCATGG CTGCATGTTTGTATAACGGGGGATGATAAAAATGCAACTGCTAGCTTCATTTACAATGGGAGGCTTGTAGA 
Patent Application Publication 

TAGTGTTGTTTCATGGTCCA4AGATATTCTCAGGACCCAGGAGTCAGAATGCGTTTGTATCAATGGAACT GTACAGTAGTAATGACTGATGGAAGTGCTACAGGAAAAGCTGATACTAAAATACTATTCATTGAGGAGGG GAAAATCGTTCATACTAGCAAATTGTCAGGAAGTGCTCAGCATGTCGAAGAGTGCTCTTGCTATCCTCGAT ATCCTGGTGTCAGATGTGTCTGCAGAGACAACTGGAAAGGATCCAACCGGCCCATCGTAGATATAAACATA AAGGATCATAGCATTGTTTCCAGTTATGTGTGT TCAGGACTTGTTGGAGACACACCCAGAAAAAACGACA GCTCCAGCAGTAGCCATTGTTTGAATCCTAACAATGAAGAAGGTGTTCATGGAGTGAAAGGCTGGGCCTT TGATGATGGAAATGACGTGTGGATGGGGAGAACAATCAACGAGAAGTCACGCTTAGGGTATGAAACCTT 
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AAGTOGTTGAAGGCTGGTCCAACCCTAAGTCC4AATTGCAGAT44ATAGGC4AGTCATAGTTGACAGA GGTGATAGGTCCGGTTATTCTGGTATTTTCTCTGTTGAAGGCAAAAGCTGCATCAATCGGTGCTTTTATGT GGAGTTGATTAGGGGAAGAAAAGAGGAAACTGAAGTCTTGTGGACCTCAAACAGTATTGTTGTGTTTTG TGGCACCTCAGGTACATATGG TGGCACCTCAGGTACATATGGAACAGGCTCATGGCCTGATGGGGCGGACCTCAATCTCATGCATATATAA ( SEQ ID NO : 70 ) 
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A / Yokohama / 147 / 2017NA 

ATGAATCCAAATCAAAAGATAATAACGATTGGCTCT GTTTCTCTCACAATTTCCACAATATGCTTCTTCATGC AAATTGCCATCCTGATAACTACTGTAACATTGCATTTCAAGCAATATGAATTCAACTCCCCCCCAAATAACCA AGTGATGC TGTGTGAACCAACAATAATAGAAAGAAACATAACAGAGATAGTGTATTTGACCAACACCACC CAGAATACA ATAGAGAAGGAAATATGCCCCAAACCAGCAGAATACAGAAATTGGTCAAAACCGCAATGTGGCATTACAG GATTTGCACCTTTCTCTAAAGACAATTCGATTAGGCTTTCCGCTGGTGGGGACATCTGGGTGACAAGAGA ACCTTATGTGTCATGCGATCTTGACAAGTGTTATCAATTTGCCCTTGGACAGGGAACAACACTAAACAACG 
Patent Application Publication 

TGCATTCAAATAACACAGTACGTGATAGGACCCCTTATCGGACTCTATTGATGAATGAGTTGGGTGTTCCTT TCCATCTGGGGACCAAGCAAGTGTGCATAGCATGGTCCAGCTCAAGTTGTCACGATGGAAAAGCATGGCT GCATGTTTGTATAACGGGGGATGATAAAAATGCAACTGCTAGCTTCATTTACAWATGGGAGGCTTGTAGAT 
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AGTGTTGTTTCATGGTCCAACGATAT TCTCAGGACCCAGGAGTCAGAATGCGTTTGTATCAATGGAACTTG TACAGTAGTAATGACTGATGGAAATGCTACAGGAAAAGCTGATACTAAAATACTATTCATTGAGGAGGGG AAAATCGT TCATACTAGCAAATTGTCAGGAAGTGCTCAGCATGTCGAAGAGTGCTCTTGCTATCCTCGATAT CCTGGTGTCAGATGTGTCTGCAGAGACAACTGGAAAGGATCCAACCGGCCCATCATAGATATAAACATAA AGGATCATAGCATTGTTTCCAGTTATGTGTGTTCAGGACTTGTTGGAGACACACCCAGAAAAAGCGACAG CTCCAGCAGTAGCCATTGTTTGAATCCTAACAATGAAGAAGGTGGTCATGGA GTGAAAGGCTGGGCCTTT 
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CCT 

GATGATGGAAATGACGTGTGGATGGGGAGAACAATCAACGAGACGTCACGCT TAGGGTATGAAACCTTC AAAGTCGTTGAAGGCTGGTCCAACCCTAAGTCCAAATTGCAGATAAATAGGCAAGTCATAGTTGACAGAG GTGATAGGTCCGGTTATTCTGGTATTTTCTCTGTTGAAGGCAAAAGCTGCATCAATCGGTGCTTTTATGTG GAGTTGATCAGGGGAAGAAAAGAGGAAACTGAAGTCTTGTGGACCTCAAACAGTATTGTTGTGTTTTGT 
Patent Application Publication 

GGCACCTCAGGTACATATGGAACAGGCTCATGGCCTGATGGGGCGGACCTCAATCTCATGCATATATAA ( SEQ ID NO : 53 ) 
> A / Yokohama ) 48 / 2018NA ATGAATCCAAATCAAAAGATAATAACGATTGGCTCTGTTTCTCTCACCATTTCCACAATATGCTTCTTCATGC AAATTGCCATCCTGATAACTACTGTAACATTGCATTTCAAGCAATATGAATTCAACTCCCCCCCAAATAACCA AGTGATGCTGTGTGAACCAACAATAGTAGAAAGAAACATAACAGAGATAGTGTAITTGACCAACACCACC ATAGAGAAGGAAATATGCCCCAAACCAGCAGAATACAGAAATTGGTCAAAACCGCAATGTGGCATTACAG GATTTGCACCTTTCTCTAAGGACAATTCGATTAGGCTTTCCGCTGGTGGGGACATCTGGGTGACAAGAGA 
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ACCTTATGTGTCATGCGATCCTGACAAGTGTTATCAATTTGCCCTTGGACAGGGAACAACACTAAACAACG TGCATTCAA ATAACACAGTACGTGATAGGACCCCTTATCGGACTCTATTGATGA ATGAGTTGGGTGTTCCTT TCCATCTGGGGACCAAGCAAGTGTGCATGGCATGGTCCAGCTCAAGTTGTCACGATGGAAAAGCATGGC TGCATGTTTGTATAACTGGGGATGATAAAAATGCAACTGCTAGCTTCATTTACAAT GGGAGGCTTGTAGAT AGTGTTGTTTCATGGTCCAAAGATATTCTCAGGACCCAGGAGTCAGAATGCGTTTGCAT CAATGGAACT TG 
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FIG . 40G 



TACAGTAGTAATGACTGATGGAAATGCTACAGGAAAAGCTGATACTAAAATACTATTCATTGAGGAGGGG AAAATCGTTCATACTAGCAAATTGTCAGGAAGTGCTCAGCATGTCGAAGAGTGCTCCTGCTATCCTCGATA TCCTGGTGTCAGATGTGTCTGCAGAGACAACTGGAAAGGATCCAACCGGCCCATTGTAGATATAAACATA AAGGATCATAGCATTGTTTCCAGTTATGTGTGTTCAGGACTTGTTGGAGACACACCCAGAAAAAGCGACA 
Patent Application Publication 

GCTCCAGCAGTAGCCATTGTTTGAATCCTAACAATGAAGAAGGTGGTCATGGAGTGAAAGGCTGGGCCT TTGATGATGGAAATGACGTGTGGATGGGGAGAACAATCAACGAGACGTCACGCTTAGGGTATGAAACCT TCAAAGTCGTTGAAGGCTGGTCCAACTCTAAGTCCAAATTGCAGATAAATAGGCAAGTCATAGTTGACAG AGGTGATAGGTCCGGTTATTCTGGTATTTTCTCTGTTGAAGGCAAAAGCTGCATCAATCGGTGCTTTTATGT GGAGTTGATTAGGGGAAGAAAAGAGGAAACTGAAGTCTTGTGGACCTCAAACAGTATTGTTGTGTTTTG TGGCACCTCAGGTACATATGGAACAGGCTCATGGCCTGATGGGGCGGACCTCAATCTCATGCATATATAA SEQ ID NO : 54 ) 
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> A / Delaware / 33 / 2018NA 

ATGAATCCAAATCAA AAGATAATAACGATTGGCTCTGTTTCTCTCACAATTTCCACA ATATGCTTCTTCATGC AAATTGCCATCCTGATAACTACTGTAACATTGCATTTCAAGCAATATGAATTCAACTCCCCCCCAAATAACCA AGTGATGCTGTGTGAACCAACAATAATAGAAAGAAACATAACAGAGATAGTGTATT TGACCAACACCACC ATAGAGAAGGAAATATGCCCCAAACCAGCAGAATACAGAA ATTGGTCAAAACCGCAATGTGGCATTACAG GATTTGCACCTTTCTCTAAGGACAATTCGATTAGGCTTTCCGCTGGTGGGGACATCTGGGTGACAAGAGA CAG TTCGATTAGGCTTTCCGCTGGTGGGGACATCTGGGTGAC . 

US 2021/0102178 A1 

FIG . 40H 



ACCTTATGTGTCATGCGATCTTGACAAGTGTTATCAATTTGCCCTTGGACAGGGAACAACACTAAACAACG TGCATTCAAATAACACAGTACGTGATAGGACCCCTTATCGGACTCTATTGATGAATGAGTTGGGTGTTCCTT TCCATCTGGGGACCAAGCAAGTGTGCATAGCATGGTCCAGCTCAAGTTGTCACGATGGAAAAGCATGGCT GCATGTTTGTATAACGGGGGATGATAAAAATGCAACTGCTAGCTTCATTTACAATGGGAGGCTTGTAGATA 
Patent Application Publication 

GTGTTGTCTCATGGTCCAATGATAT TCTCAGGACCCAGGAATCAGAATGCGTTTGTATCAATGGAACTTGTA CAGTAGTAATGACTGATGGAAATGCTACAGGAAAAGCTGATACTAAAATACTATTCATTGAGGAGGGGAA AATCGTTCATACTAGCAAATTGTCAGGAAGTGCTCAGCATGTCGAAGAGTGCTCTTGCTATCCTCGATATCC TGGTGTCAGATGTGTCTGCAGAGACAACTGGAAAGGATCCAACCGGCCCATCATAGATATAAACATAAAG GATCATAGCATTGTTTOCAGTTATGTGTGTTCAGGACTTGTTGGAGACACACOCAGAAAAAGCGACAGCT CCAGCAGTAGCCATTGTTTGAATCCTAACAATGAAGAAGGTGGTCATGGAGTGAAAGGCTGGGCCTTTG ATGATGGAAATGACGTGTGGATGGGGAGAACAATCAACGAGACGTCACGCTTAGGGTATGAAACCTTCA 
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AAGTCGTTGAAGGCTGGTCCAACCCTAAGTCCAAATTGCAGATAAATAGGCAAGTCTTAGTTGACAGAGG TGATAGGTCCGGTTATTCTGGTATTTTCTCTGTTGAAGGCAAAAGCTGCATCAATCGGTGCTTTTATGTGGA GTTGATTAGGGGAAGAAAAGAGGAAACTGAAGTCTTGTGGACCTCAAACAGTATTGTTGTGTTTTGTGG CACCTCAGGTACATATGGAACAGGCTCATGGCCTGATGGGGCGGACCTCAATCTCATGCATATATAAGCTT TCGCAATTTTAGAAAAAACT ( SEQ ID NO : 55 ) 

US 2021/0102178 A1 

FIG . 401 



> A / Tokyo / UT - GR85 / 2019NA ATGAATCCAAATCAAAAGATAATAACGATTGGCTCTGTTTCTCTCACAATTTCCACAATATGCTTCTTCATGC AAATTGCCATCCTGATAACTACTGTAACATTGCATTTCAAGCAATATGAATTCAACTCCCCCCCAAATAACCA AGTGATGCTGTGTGAACCAACAATAATAGAAAGAAACATAACAGAGATAGTGTATTTGACCAACACCACC ATAGAGAAGGAAATATGCCCCAAACCAGCAGAATACAGAAATTGGTCAAAACCGCAATGTGGCATTACAG 
CGCAAT GTGGCATTACAG 

GATTTGCACCTTTCTCTAAGGACAATTOGATTAGGCTTTCCGCTGGTGGGGACATCTGGGTGACAAGAGA ACCTTATGTGTCATGCGATCTTGACAAGTGTTATCAATTTGCCCTTGGACAGGGAACAACACTAAACAACG 
Patent Application Publication 

TGCAT TCAAATAACACAGTACGTGATAGGACCCCITATCGGACTCTATTGATGAATGAGTTGGGTGT TCCTT TCCATCTGGGGACCAAGCAAGTGTGCATAGCATGGTCCAGCTCAAGTTGTCACGATGGAAAAGCATGGCT GCATGTTTGTATAACGGGGGATGATAAAAATGCAACTGCTAGCTTCATTTACAATGGGAGGCTTGTAGATA GTGTTGTTTCATGGTCCAACGATATTCTCAGGACCCAGGAGTCAGAATGCGTTTGTATCAATGGAACTTGT 
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ACAGTAGTAATGACTGATGGAAATGCTACAGGAAAGGCTGACACTAAAATACTATTCATTGAGGAGGGGA AAATCGTACATACTAGCAAATTGTCAGGAAGTGCTCAGCATGTCGAAGAGTGCTCTTGCTATCCTCGATATC CTGGTGTCAGATGTGTCTGCAGAGACAACTGGAAAGGATCCAACCGGCCCATCATAGATATAAACATAAA GGATCATAGCATTGTTTCCAGGTATGTGTGTTCAGGACTTGTTGGAGACACACCCAGAAAAAGCGACAGC TCCAGCAGTAGCCATTGTTTG TCCAGCAGTAGCCATTGTTTGAACCCTAACAATGAAAAAGGTGGTCATGGAGTGAAAGGCTGGGCCTTT GATGATGGAAATGACGTGTGGATGGGGAGAACAATCAACGAGACGTCACGCTTAGGGTATGAAACCTTO 
US 2021/0102178 A1 

AAAGTCGTTGAAGGCTGGTCCAACCCTAAGTCCAAATTGCAGATAAATAGGCAAGTCATAGTTGACAGAG 
GTGATAGGTCCGGTTATTCTGGTATTTTCTCTGTTGAAGGCAAAAGCTGCATCAATCGGTGCTTTTATGTRG FIG . 40J 



AGTTGATTAGGGGAAGAA AAGAGGAAACTGAAGTCTTGTGGACCTCAAACAGTATTGTTGTGTTTTGTG GCACCTCAGGTACATATGGAACAGGCTCATGGCCTGATGGGGCGGACCTCAATCTCATGCATATATAAGCT SEQ TTCGCAATTTTAGAAAAAACTCCTTGTTTCTACTG ( SEO ID NO : 56 ) 

Patent Application Publication 

> A / Saint - Petersburg / RII - 3245 / 2019NA ATGAATCCAAATCAA AAGATAATAACGATTGGCTCTGTTTCTCTCACAATTTCCACAATATGCTTCTTCATGC AAATTGCCATCCTGATAACTACTGTAACATTGCATTTCAAGCAATATGAATTCAACTCCCCCCCAAATAACCA AGTGATGCTGTGTGAACCAACAATAATAGAAAGAAACATAACAGAGATAGTGTATTTGACCAACACCACC ATAGAGAAGGAAATATGCCCCAAACCAGCAGAATACAGAAATTGGTCAAAACCGCAATGTGGCATTACAG GATTTGCACCTTTCTCTAAGGACAATTCGATTAGGCTTTCCGCTGGTGGGGACATCTGGGTGACAAGAGA ACCTTATGTGTCAT GCGATCTTGACAAGTGTTATCAATTTGCCCTTGGACAGGGGACA ACACTAA 
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TGCATTCAAATAACACAGTACGTGATAGGACCCCTTACCGGACTCTATTGATGAATGAGTTGGGTGTTCCT TTCCATCTGGGGACCAAGCAAGTGTGCATAGCATGGTCCAGCTCAAGTTGTCACGATGGAAAAGCATGGC TGCATGTTTGTATAACGGGGGATGATAAAAATGCA4CTGCTAGCTTCATTTACAATGGGAGGCTTGTAGAT AGTGTTGTTTCATGGTCCAACGATAT TCTCAGGACCCAGGAATCAGAATGCGTTTGTATCAATGGAACTTG TACAGTAGTAATGACTGATGGAAATGCTACAGGAAAAGCTGATACTAAAATACTATTCATCGAGGAGGGG AAAATCATTCATACTAGCAAATTGTCAGGAAGTGCTCAGCATGTCGAAGAGTGCTCTTGCTATCCTCGATAT 
US 2021/0102178 A1 

CCTGGTGTCAGATGTGTCTGCAGAGACAACTGGAAAGGATCCAACCGGCCCATCATAGATATAAACATAA 
FIG . 40K 



AGGATCATAGCATTGTTTCCAGTTATGTGTGTTCAGGACTTGTTGGAGACACACCO 
GAAAAAGCGACAG 

CTCCAGCAGTAGCCATTGTTTGAATCCTAACAATGAAGAAGGTGGTCATGGAGTGAAAGGCTGGGCCTTT GATGATGGAAATGACGTGTGGATGGGGAGAACAATCAACGAGACGTCACGCTTAGGGTATGAAACCTTC AAAGTCGTTGAAGGCTGGTCCAACCCTAAGTCCAAATTGCAGATAAATAGGCAAGTCATAGTTGACAGAG AAAGCTGCATCAATCGGTGCTTTTATGTG GTGATAGGTCCGGTTATTCTGGTATTTTCTCTGTTGAAGGCAAAAGCTGCATCAATCGGTGCTTTTATGTG GAGTTGATTAGGGGAAGAAAAGAGGAAACTGAAGTCTTGTGGACCTCAAACAGTATTGTTGTGTTTTGT GGCACCTCAGGTACATATGGAACAGGCTCATGGCCTGATGGGGCGGACCTCAATCTCATGCATATATAAGO TTTCGCAATTTTAGAAAAAAACTCCTTGTTTCTACT ( SEQ ID NO : 57 ) 

Patent Application Publication 

> A / Kanagawa / \ C1820 / 2019NA ATGAATCCA AATCAAAAGATAATAACGATTGGCTCTGTTTCTCTCACAATTTCCACAATATGCTTCTTCATGC 
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AAATTGCCATCCTGATAACTACTGTAACATTGCATTTCAAGCAATATGAATTCAACTCCCCCCCAAATAACCA AGTGATGCTGTGTGAACCAACAATAATAGAAAGAAACATAACAGAGATAGTGTATTTGACCAACACCACC ATAGAGAAGGAAATATGCCCCAAACCAGCAGAATACAGAAATTGGTCAAAACCGCAATGTGGCATTACAG GATT TGCACCTTCTCTAAGGACAATTCGATTAGGCTTTCCGQTGGTGGGGACATCTGGGTGACAAGAGA ACCTTATGTGTCATGCGATCTTGACAAGTGTTATCAATTTGCCCTTGGACAGGGAACAACACTAAACAACG TGCAT TCAAATAACACAGTACGTGATAGAACCCCTTATCGGACTCTATTGATGAATGAGTTGGGTGTTCCTT 

US 2021/0102178 A1 

TCCATCTGGGGACCAAGCAAGTGTGCATAGCATGGTCCAGCTCAAGCTGTCACGATGGAAAAGCATGGC 
FIG . 40L 



TGCATGTTTGTATAACGGGGGATGATAAAAATGCAACTGCTAGCTTCATTTACAATGGGAGGCTTGTAGAT AGTGTTGTTTCATGGTCCAACGATATTCTCAGGACCCAGGAGTCAGAATGCGTTTGTATCAATGGAACTIG TACAGTAGTAATGACTGATGGAAATGCTACAGGAAAAGCTGATACTAAAATACTATTCATTGAGGAGGGG 
Patent Application Publication 

A AATCGTTCATACTA GCAA ATTGTCAGGAAGTGCTCAGCATGTCGAAGAGTGCTCTTGCTATCCTCGATAT CCTGGTGTCA GATGTGTCTGCAGAGACA ACTGGAAAGGATCCAACCGGCOCATCATAGATATAAACATAA AGGATCATAGCATTGTTTCCAGGTATGTGTGTTCAGGACTTGTTGGAGACACACCCAGAAAAAGCGACAG CTCCAGCAGTAGCCATTGT TIGAACCCTAACAATGAAAAAGGTGATCATGGAGTGAAAGGCTGGGCCTTT GATGATGGAAATGACGTGTGGATGGGGAGAACAATCAACGAGACGTCGCGCTTAGGGTATGAAACCTTC AAAGTCGTTGAAGGCTGGTCCAACCCTAAGTCCAAATTGCAGATAAATAGGCAAGTCATAGTTGACAGAG GTGATAGGTCCGGTTATTCTGGTATTTTCTCTGTTGAAGGCAAAAGCTGCATCAATCGGTGCTTTTATGTG 
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GAGTTGATTAGGGGAAGAAAAGAGGAAACTGAAGTCTTGTGGACCTCAAACAGTATTGTTGTGTTTTGT GGCACCTCAGGTACATATGGAACAGGCTCATGGCCTGATGGGGCGGACCTCAATCTCATGCATATATAA AGGCTCATGGCCTGAT GGGGCGGACCTCAATCTCATGCATATATAA 
( SEQ ID NO : 58 ) 

FIG . 40M 
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> A / Kansas / 14 / 2017NA 
ATGAATCCALATCAA AAGATAATAACGATTGGCTCTGTTTCTCTCACCATTTCCACAATATGCTTCTTCATGC 

CAATATGAATTCAACTCCCCCC AAGTGATGCTGTGTGAACCAACAATAATAGAAAGAAACATAACAGAGATAGTGTATTTGACCAACACCAC CATAGAGAGGGAAATATGCCCCAAACCAGCAGAATACAGA AATTGGTCAAAACCGCAATGTGGCATTACA 

Patent Application Publication 

GGATTTGCACCTTTCTCT4AGGAC441TCG41 TAGGCITICCGCTGGTGGGGACATCTGGGTG4C4AGAG AACCTTATGTGTCATGCGATCCTGACAAGTGTTATCAATTTGCCCTTGGACAGGGAACAACAATAAACAAC GTGCATTCAAATAACACAGCACGTGATAGGACCCCTCATCGGACTCTATTGATGAATGAGTTGGGTGTTCC TTTCCATCTGGGGACCAAGCAAGTGTGCATAGCATGGTCCAGCTCAAGTTGTCACGATGGAAAAGCATGG CTGCATGTTTGTATAACGGGGGATGATAAAAATGCAACTGCTAGTTTCATTTACAATGGGAGGCTTGTAGA TAGTGTTGTTT CAT GGTCCARAGATATTCTCAGGACCCAGGAGTCAGAATGCGTTTGTATCAATGGA4CTT GTACAGTAGTAATGACTGATGGAAATGCTACAGGAAAAGCTGATACTAAAATATTATTCATTGAGGAGGGG AAAATCGTTCATACTAGCAAATTGTCAGGAAGTGCTCAGCATGTCGAAGAGTGCTCTTGCTATCCTCGATA 
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CCCTGGTGTCAGATGTGTCTGCAGAGACAACTGGAAAGGATCCAACCGGCCCATCGTAGATATAAACATA AAGGATCATAGCATTGTTTCCAGTTATGTGT GT TCAGGACTTGTTGGAGACACACCCAGAAAAACCGACA GCTCCAGCAGCAGCCATTGCTTGAATCCTAACAATGAAAAAGGTGGTCATGGAGTGAAAGGCTGGGCCT TTGATGATGGAAATGACGTGTG GATGGGGAGAACAATCAACGAGACGTCACGCTTAGGGTATGAAACCT TCAAAGTCGTTGAAGGCTGGTCCAACCCTAAGTCCAAATTGCAGATAAATAGGCAAGTCATAGTTGACAG AGGTGATAGGTCCGGTTATTCTGGTATTTTCTCTGTTGAAGGCAAAAGCTGCATCAATCGGTGCTTTTATGT GGAGTTGATTAGGGGAAGAAAAGAGGAAACTGAAGTCTTGTGGACCTCAAACAGTATTGTTGTGTTTTG 
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TGGCACCTCAGGTA CATATGGAACAGGCTCATGGCCTGATGGGGCGGACCTCAATCTCAIG CATATATAAG CITTCGCAATTTTAGAAAAAACT ( SEQ ID NO : 59 ) 

FIG . 40N 



> A / Hong Kong / 4801 / 2014HA ATGAAGACTATCATTGCTTTGGGCTACATTCTATGTCTGGTTTTCGCTCAAAAAATTCCTGGAAATGACAAT AGCACGGCAACGCTGTGCCTTGGGCACCATGCAGTACCAAACGGAACGATAGTGAAAACAATCACAAAT GACCGAATTGAAGTTACTAAT GCTACTGAGCTGGTTCAGAATTCCTCAATAGGTGAAATATGCGACAGTCC TCATCAGATCCTTGATGGAGAAAACTGCACACTAATAGATGCTCTATTGGGAGACCCTCAGTGTGATGGCT 
Patent Application Publication 

TTCAAAATAAGAAATGGGACCTTTTTGTTGAACGAAGCAAAGCCTACAGCAACTGTTACOCTTATGATGTG CCGGATTATGCCTCCCTTAGGTCACTAGTTGCCTCATCCGGCACACTGGAGTTTAACAATGAAAGCTTCAA TTGGACTGGAGTCACTCAAAACGGAACAAGTTCTGCTTGCATAAGGAGATCTAGTAGTAGTTTCTTTAGTA TTGTACATTTGGGGGGTTCACCACCCGGGTACGGA GATTAAATTGGTTGACCCACTTAAACTACACATACCCAGCATTGAACGTGACTATGCCAAACAATGAACAA TTTGACAAATTGTACATTTGGGGGGTTCACCACCCGGGTACGGACAAGGACCAAATCTTCCTGTATGCTC AATCATCAGGAAGAATCACAGTATCTACCAAAAGAAGCCAACAAGCTGTAATCCCAAATATCGGATCTAGA 
Apr. 8 , 2021 Sheet 77 of 102 

CCTAGA ATAAGGGATATCCCTAGCAGAATA AGCATCTATTGGACAATAGTAAAACCGGGAGACATACTTTT GATTAACAGCACAGGGAATCTAATTGCTCCTAGGGGTTACTTCAAAATACGAAGTGGGAAAAGCTCAATA ATGAGATCAGATGCACCCATTGGCAAATGCAAGTCTGAATGCATCACTCCAAATGGAAGCATTCCCAATGA CAAACCATTCCAAAATGTAAACAGGATCACATACGGGGCCTGTCCCAGATATGTTAAGCATAGCACTCTGA AATTGGCAACAGGAATGCGAAATGTACCAGAGAAACAAACTAGAGGCATATTTGGCGCAATAGCGGGTT TCATAGAAAATGGTTGGGAGGGAATGGTGGATGGTTGGTACGGTTTCAGGCATCAAAATTCTGAGGGAA 
US 2021/0102178 A1 

GAGGACAAGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCGATCAAATCAATGGGAAGCTGAATOGAT 
FIG . 41A 



TGATCGGGAAAACCA ACGAGAA ATTCCATCAGATTGAAAAAGAATTCTCAGAAGTAGAAGGAAGAATTO AGGACCTTGAGAAATATGTTGAGGACACTAAAATAGATCTCTGGTCATACAACGCGGAGCTTCTTGTTGCO CTGGAGAACCAACATACAATTG ATCTAACTGACTCAGAAATGAACAAACTGTTTGAAAAAACAAAGAAGC AACTGAGGGAAAATGCTGAGGATATGGGAAATGGTTGTTTCAAAATATACCACAAATGTGACAATGCCTG 
Patent Application Publication 

CATAGGATCAATAAGAAATGGAACTTATGACCACAATGTGTACAGGGATGAAGCATTAAACAACCGGTTCC AGATCAAGGGAGTTGAGCTGAAGTCAGGGTACAAA GATTGGATCCTATGGAITTCCTTTGCCATATCATGT TTTTTGCTTTGTGTTGCCTTGTTGGGGTTCATCATGTGGGCCTGCCAAAAGGGCAACATTAGGTGCAACAT TTGCATI TGAGTGCATTAATTAAAAACAC ( SEQ ID NO : 60 ) 

>> A / Alaska / 232 / 2015HA ATGAAGACTATCATTGCTTTGAGCTACATTCTATGTCTGGTTTTCGCTCAAAAAATTCCTGGAAATGACAAT AGCACGGCAACGCTGTGCCTTGGGCACCATGCAGTACCAAACGGAACGATAGTGAAAACAATCACAAAT 
Apr. 8 , 2021 Sheet 78 of 102 

GACCGAATTGAAGTTACTAATGCTACTGAGTTGGTTCAGAATTCCTCAATAGGTGAAATATGCGACAGTCC TCATCAGATCCTTGATGGAGAGAACTGCACACTAATAGATGCTCTATTGGGAGACCCTCAGTGTGATGGCT TTCAAAATAAGAAATGGGACCTTTTTGTTGAACGAAGCAAAGCCTACAGCAACTGTTACCCTTATGATGTG CCGGATTATGCCTCCCTTAGGTCACTAGTTGCCTCATCCGGCACACTGGAGTTTAACAATGAAAGCTTCAA TTGGACTGGAGTCACTCAAAACGGAACAAGTTCTGCTTGCATAAGGAGATCTAGTAGTAGTTTCTTTAGTA GATTAAATTGGTTGACCCACTTAAACTACACATATCCAGCATTGAACGTGACTATGCCAAACAAGGAACAA 
US 2021/0102178 A1 

FIG . 41B 



TTTGACAAATTGTACATTTGGGGGGTTCACCACCCGGGTACGGACAAGGACCAAATCTTCCTGTATGCTC AATCATCAGGAAGA AT CACAGTATCTAC AATCATCAGGAAGA ATCACAGTATCTACCAAAAGAAGCCAACAAGCTGTAATCCCAAATATCGGATCTAGA CCCAGAATAAGGGATATCCCTAGCAGAATAAGCATCTATTGGACAATAGTAAAACCGGGAGACATACTTTT GATTAACAGCACAGGGAATCTAATTGCTCCTAGGGGTTACTTCAAAATACGAAGTGGGAAAAGCTCA ATA 
Patent Application Publication 

ATGAGATCAGATGCACCCATTGGCAAATGCAAGTCTGAATGCATCACTCCAAATGGAAGCATTCCCAATGA CAAACCATTCCAAAATG TAAACAGGATCACATACGGGGCCTGTCCCAGATATGTTAAGCATAGCACTCTGA AATTGGCAACAGGAATGCGAAATGTACCAGAGAAACAAACTAGAGGCATATTTGGCGCAATAGCGGGTT TCATAGAAAATGGTTGGGAGGGAATGGTGGATGGTTGGTACGGTTTCAGGCATCAAAATTCTGAGGGAA GAGGACAAGCAGCAGATCTC GAGGACAAGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCGATCAAATCAATGGGAAGCTGAATCGGT TGATCGGGAAAACCA ACGAGAAATTCCATCAGATTGAAAAAGAATTCTCAGAAGTAGAAGGAAGAGTTC AAGACCTTGAGAAATATGTTGAGGACACTAAAATAGATCTCTGGTCATACAACGCGGAGCTTCTTGTTGCC 
Apr. 8 , 2021 Sheet 79 of 102 

CTGGAGAACCAACATACAATTGATCTAACTGACTCAGAAATGAACAAACTGTTTGAAAAAACAAAGAAGC AACTGAGGGAAAATGCTGAGGATATGGGAAATGGTTGTTTCAAAATATACCACAAATGTGACAATGCCTG CATAGGATCAATAAGAAATGAAACT TATGACCACAATGTGTACAGGGATGAAGCATTAAACAACCGGTTCC AGATCAAGGGAGTTGAGCTGAAGTCAGGGTACAAAGATTGGATCCTATGGATTTCCTTTGCCATATCATGT TTTTTGCTTTGTGTTGCTTTGTTGGGGT TCATCATGTGGGCCTGCCAAAAGGGCAACATTA GATGCAACAT 
TTGCATTTGA ( SEQ ID NO : 61 ) 

US 2021/0102178 A1 

FIG . 41C 



A / Yokohama / 147 / 2017HA ATGAAGACTATCATTGCTTTGAGCTACATTCTATGTCTGGTTTTCGCTCAAAAAATTCCTGGAAATGACAAT AGCACGGCAACGCTGTGCCTTGGGCACCATGCAGTACCAAACGGAACGATAGTGAAAACAATCACAAAT GACCGAATTGAAGTTACTAATGCTACTGAGTTGGTTCAGAATTCCTCAATAGGTGAAATATGCGACAGTCC 
Patent Application Publication 

TCATCAGATCCTTGATGGAGGGAACTGCACACTAATAGATGCTCTATTGGGGGACCCTCAGTGTGACGGC TTTCAAAATAAGAAATGGGACCTTTTTGTTGAACGAAGCAGAGCCTACAGCAACTGTTACCOTTATGATGT GCCGGATTATGCCTCCCTTAGGTCACTAGTTGCCTCATCCGGCACACTGGAGTTTAAAAATGAAAGCTTTA ATTGGACTGGAGTCACTCAAAACGGAAAAAGTTCTGCTTGCATAAGGGGATCTAGTAGTAGTTTCTTTAG TAGATTAAATTGGTTGACCCACTTAAACTACACATATCCAGCACTGAACGTGACTATGCCAAACAAGGAAC MATTTGACAAATTGTACATTTGGGGGGTTCACCACCCGGGTACGGACAAGGACCAAATCTTCCTGTATGC TCAATCATCAGGAAGAATCACAGTATCTACCAAAAGAAGCCAACAAGCTGTAATCCCAAATATTGGATCTA 
AACCGGGAGACATACTT 

GACCCAGAATAAGGGATATCCCTAGCAGAATAAGCATCTATTGGACAATAGTAAAACCGGGAGACATACTT TTGATTAACAGCACAGGGAATCTAATTGCTCCTAGGGGTTACTTCAAAATACGAAGTGGGAAAAG CTCAA TAATGAGATCAGATGCACCCATTGGCAAATGCAAGTCTGAATGCATCACTCCAAATGGAAGCATTCCCAAT 
Apr. 8 , 2021 Sheet 80 of 102 

GACAAACCATTCCAAAATGTAAACAGGATCACATACGGGGCCTGTCCCAGATATGTTAAGCAAAGCACTC TGAAAT TGGCAACAGGAATGCGAAATGTACCAGAGAAACAAACTAGAGGCATATTTGGCGCAATAGCGG GTTTCATAGAAAATGGTTGGGAGGGAATGGTGGATGGTTGGTACGGTTTCAGGCATCAAAATTCTGAGG 
US 2021/0102178 A1 

GAAGAGGACAAGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCGATCAAATCAATGGGAAGCTGAATC 
FIG . 41D 



GATTGATCGGAAAAACCAACGAGAAATTCCATCAGATTGAA AAAGAATTCTCAGAAGTAGAAGGAAGAG TTCAAGACCTTGAGAAATATGTTGAGGACACTAAAATAGATCTCTGGTCATACAACGCGGAGCTTCTTGTT GCCCTGGAGAACCAACATACAATTGATCTAACTGACTCAGAAATGAACAA ACTGTTTGAAAAAACAAAAA AGCAACTGAGGGAAAATGCTGAGGATATGGGAAATGGTTGTTTCAAAATATACCACAAATGTGACAATGC CTGCATAGGATCAATAAGAAATGAAACTTATGACCACAATGTGTACAGGGATGAAGCATTAAACAACCGG TTCCAGATCAAGGGAGTTGAGCTGAAGTCAGGGTACAAAGATTGGATCCTATGGATTTCCTTTGCCATATC 
GGGCAACATTAGATGCA 

ATGTTTTTTGCTTTGTGTTGCTTTGTTGGGGTTCATCATGTGGGCCTGCCAAAAGGGC4ACATTAGATGCA ACATTTGCATTTGAGTGCATTAATTAAAAACACCCTTGTTTCTACT ( SEQ ID NO : 62 ) 

Patent Application Publication 

» A / Yokohama ) 48 / 2018HA ATGAAGACTATCATTGCTTTGAGCTACATTCTATGTCTGGTTTTCGCTCAAAAAATTCCTGGAAATGACAAT AGCACGGCAACGCTGTGCCTTGGGCACCATGCAGTACCAAACGGAACGATAGTGAAAACAATCACAAAT GACCGAATTGAAGTTACTAATGCTACTGAGTTGGTTCAGAATTCCTCA ATAGGTGAAATATGCGACAGTCC TCATCAGATCCTTGATGGAGALAACTGCACACTAATAGATGCTCTATTGGGAGACCCTCAGTGTGATGGCT TTCAAAATAAGAAATGGGACCTTTTTGTTGAAAGAAGCAAAGCCTACAGCAACTGTTACCCTTACGATGT GCCTACAGCAACTGTTACCCTTACGATGT 
GCCGGATTAT GCCTCCCTTAGGTCACTAGTTGCCTCATCCGGCACACTGGAGTTTA . 

C? 

ATTGGACTGGAGTCAAACAAAACGGAACAAGTTCTGCTTGTATAAGGAAATCTAGTAGTAGTTTCTTTAGT TTGGTTGACCCA AACTACACATATCCAGCATTGAACGTGACTATGCCAAA AGATTAAATTGGTTGACCCACTTAAACTACACATATCCAGCATTGAACGTGACTATGCCAAACAATGAACA 
Apr. 8 , 2021 Sheet 81 of 102 US 2021/0102178 A1 

FIG . 41E 



ATTTGACAAATTGTACATTTGGGGGGTTCACCACCCGGGTACGGACAAGGACCAAATCTTCCTGTATGCTC AATCATCAGGAAGGATCACAGTATCTACCAAAAGAAGCCAACAAACTGTAATCCCAAATATCGGATCCAGG CCCAGAATAAGGGATATCCCTAGCAGAATAAGCATCTATTGGACAATAGTAAAACCGGGAGACATACTTTT 
Patent Application Publication 

GATTA ACAGCACAGGGAATCTAATTGCTCCTAGGGGTTACTICAAAATACAAAGTGGGAAAAGCTCAATA ATGAGATCAGATGCACCCATTGGCAAATGCAAGTCTGAATGCATCACTCCAAATGGAAGCATTCCCAATGA CAAACCATTCCAAAATGTAAACAGGATCACATACGGGGCCTGTCCCAGATATGTTAAGCATAGCACTCTGA AATTGGCAACAGGAATGCGAAATGTACCAGAGAAACAAACTAGGGGCATATTTGGCGCAATAGCGGGTT TCATAGAAAATGGTTGGGAGGGAATGGTGGATGGTTGGTACGGTTTCAGGCATCAAAATTCTGAAGGAA SCACTCAAGCAGCAATCGAT GAGGACAAGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCGATCAAATCAATGGGAAGCTGAATCGAT TGATCGGGAAAACCAACGAGAAATTCCATCAGATTGAAAAAGAATTCTCAGAAGTAGAAGGAAGAATTC AGGACCTTGAGAAATATGTTGAGGACACTAAAATAGATCTCTGGTCATACAACGCGGAGCTTCTTGTTGCC CTGGAGAACCAACATACAATTGATCTAACTGACTCAGAAATGAACAAACTGTTTGAAAAAACAAAGAAGC AACTGAGGGAAAATGCTGAGGATATGGGAAATGGTTGTTTCAAAATATACCACAAATGTGACAATGCCTG CATAGGTTCAATAAGAAATGGAACTTATGACCACAATGTGTACAGGGATGAAGCATTAAACAACCGGTTCC 
Apr. 8 , 2021 Sheet 82 of 102 

AGATCAAGGGAGTTGAGCTGAAGTCAGGGTACAAAGATTGGATCCTATGGAITTOCTTTGCCATATCATGT TTTTTGCTTTGTGTTGCTTTGTTGGGGTTCATCATGTGGGCCTGCCAAAAGGGCAACATTAGATGCAATAT TTGCATTTGAGTGCATTAATTAAAAACACCCTTGTTTCT ( SEQ ID NO : 63 ) 
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FIG . 41F 



> A / Delaware / 33 / 2018HA ATGA AGGCTATCATTGCTTTGAGCTACATTCTATGTCTGGTTTTCGCTCAAAAAATTCCTGGAAATGACAAT AGCACGGCAACGCTGTGCCTTGGGCACCATGCAGTACCAAACGGAACGATAGTGAAAACAATCACAAAT 
Patent Application Publication 

GACCGAATTGAAGTTACTAATGCTACTGAGTTGGTTCAGAATTCCTCAATAGGTGAAATATGCGACAGTCC TCATCAGATCCTTGATGGAGGGAACTGCACACTAATAGATGCTCTATTGGGGGACCCTCAATGTGACGGCT TTCAAAATAAGAAATGGGACCTTTTTGTTGAACGAAGCAGAGOCTACAGCAACTGTTACCCTTATGATGTG CCGGATTATGCCTCCCTTAGGTCACTAGTTGCCTCATCCGGCACACTGGAGTTTAAAAATGAAAGCTTCAA TTGGGCTGGAGTCACTCAAAACGGAAAAAGTTCTGCTTGCATAAGGGGATCTAGTAGTAGTTTCTTTAGT AGATTAAATTGGTTGACOCACTTAAACTACACATATCCAGCACTGAACGTGACTATGCCAAACAAGGAACA ATTTGACAAATTGTACATTTGGGGGGTTCACCACCCGGGTACGGACAAGGACCAAATCTTCCTGTATGCTO AATCATCAGGAAGAATCACAGTATCTACCAAAAGAAGCCAACAAGCTGTAATCCCAAATATAGGATCTAGA 
Apr. 8 , 2021 Sheet 83 of 102 

CCCAGAATAAGGGATATCCCTAGCAGAATAAGCATCTATTGGACAATAGTAAAACCGGGAGACATACTTTT GATTAACAGCACAGGGAATCTAATTGCTCCTAGGGGTTACTTCAAAATACGRAGTGGGAAA AGCTCAATA ATGAGATCAGATGCACCCATTGGCAAATGCAAGTCTGAATGCATCACTCCAAATGGAAGCATTCCCAATGA CAAACCATTCCAAAATGTAAACAGGATCACATACGGGGCCTGTCCCAGATATGTTAAGCAAAGCACTCTGA AATTGGCAACAGGAATGCGAAATGTACCAGAGAAACAAACTAGAGGCATATTTGGCGCAATAGCGGGTT TCATAGAAAATGGTTGGGAGGGAATGGTGGATGGTTGGTACGGTTTCAGGCATCAAAATTCTGAGGGAA 
US 2021/0102178 A1 

CGATCAAA GAGGACAAGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCGATCAAATCAATGGGAAGCTGAATCGAT 
FIG . 41G 



TGATCGGAAAAACCAACGAGAAATTCCATCAGATTGAAAAAGAATTCTCAGAAGTAGAAGGAAGAGTTC AAGACCTTGAGAAATATGTTGAGGACACTAAAATAGATCTCTGGTCATACAACGCGGAGCTTCTTGTTGCC CTGGAGAACCAACATACAATTGATCTAACTGACTCAGAAATGAACAAACTGTTTGAAAAAACAAAGAAGC AACTGAGGGAAAATGCTGAGGATATGGGAAATGGTTGTTTCAAAATATACCACAAATGTGACAATGCCTG CATAGGATCAATAAGAAATGAAACT TATGACCACAATGTGTACAGGGATGAAGCATTAAACAACCGGTTCC AGATCAAGGGAGTTGAGCTGAAGTCAGGGTACAAAGATTGGATCCTATGGATTTCCTTTGCCATATCATGT 
Patent Application Publication 

TTTTTGCTTTGTGTTGCTTTGTTGGGGTTCATCATGTGGGCCTGCCAAAAGGGCAACAT TAGATGCAACAT TTGCATYTGAGTGCATTAATTAAAAACAC ( SEQ ID NO : 64 ) 

> A / Tokyo / UT - GR85 / 2019 HA ATGAAGACTATCATTGCTTTGAGCTACATTCTATGTCTGGTTTTCGCTCAAAAAATTCCTGGAAATGACAAT 
Apr. 8 , 2021 Sheet 84 of 102 

AGCACGGCAACGCTGTGCCTTGGGCACCATGCAGTACCALACGGAACGATAGTGAAAACAATCACALAT GACCGAATTGAAGTTACTAATGCTACTGAGTTGGTTCAGAATTCCTCAATAGGTGAAATATGCGACAGTCC TCATCAGATCCTTGATGGAGGGAACTGCACACTAATAGATGCTCTATTGGGGGACCCTCAGTGTGACGGC TTTCAAAATAAGAAATGGGACCTTTTTGTTGAACGAAGCAGAGCCTACAGCAACTGTTACCCTTATGATGT ACCGGATTATGCCTCCCT TAGGTCAC TAGTTGCCTCATCCGGCACACTGGAGTTTAAAAATGAAAGCTTCA ATTGGACTGGAGTCAAACAAAACGGAACAAGTTCTGCTTGCATAAGGGGATCTAGTAGTAGTTTCTTTAG 
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TAGATTAAATTGGTTGACCCACTTAAACTACACATATCCAGCACTGAACGTGACTATGCCAAACAAGGAAC 
FIG . 41H 



AATTTGACAAATTGTACATTTGGGGGGTTCACCACCCGGGTACGGACAAGGACCAAATCTTCCTGTATGC TCAATCATCAGGAAGAATCACAGTATCTACCAAAAGAAGCCAACAAGCTGTAATCCCAAATATCGGATTTA GACCCAGAATAAGGGATATCCCTAGCAGAATAAGCATCTATTGGACAATAGTAAAACCGGGAGACATACTT TTGATTAACAGCACAGGGAATCTAATTGCTCCTAGGGGTTACTTCAAQATACGAAGTGGGAA AAGCTCAA 
Patent Application Publication 

TAATGAGATCAGATGCACCCATTGGCAAATGCAAGTCTGAATGCATCACTCCAAATGGAAGCATTCCCAAT GACAAACCATTCCAAAAT GTAAACAG GATCACATACGGGGCCTGTCCCAGATATGTTAAGCAGAGCACTC 
AACTAGAGGCATATTTGGCGCAATAGCGG TGAAATTGGCAACAGGAATGCGAAATGTACCAGAGAAACAAACTAGAGGCATATTTGGCGCAATAGCGG GTTTCATAGAAAATGGTTGGGAGGGAATGATGGATGGTTGGTACGGTTTCAGGCATCAAAATTCTGAGG GACAC GAAGAGGACA , AGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCGATCAAATCAATGGGAAGCTGA ATC GATTGATCGGAAAAACCAACGAGAAATTCCATCAGATTGAAAAAGAATTCTCAGAAGTAGAAGGAAGAG TTCAAGACCTTGA 

ACGCGGAGCTTCTTGTT TTCAAGACCTTGAGAAATATGTTGAGGACACTAAAATAGATCTCTGGTCATACAACGCGGAGCTTCTTGTT GCCCTGGAGAACCAACATACAATTGACCTAACTGACTCAGAAATGAACAAACTGTTTGAAAAAACAAAG AAGCAACTGAGGGAAAATGCTGAGGATATGGGAAATGGTTGTTTCAAAATATACCACAAATGTGACAATG CCTGCATAGGATCAATAAGAAATGAAACTTATGACCACAATGTGTACAGGGATGAAGCATTAAACAACCG GTTCCAGATCAAGGGAGTTGAGCTGAAGTCAGGGTACAAAGATTGGATCCTATGGATTTCCTTTGCCATAT CATGTTTTTTGCTTTGTATTGCTTTGTTGGGGTTCATCATGTGGGCCTGCCAAAAGGGCAACATTAGATGC AACATTTGCATTTGAGTGCATTAATTAAAAACACCCTTGTTTC ( SEQ ID NO : 65 ) 
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MA / Saint - Petersburg / RII - 3245 / 2019HA ATGAAGACTATCATTGCTTTGAGCTACATTCTATGTCTGGTTTTCGCTCAAAAAATTCCTGGAAATGACAAT AGCACGGCAACGCTGTGCCTTGGGCACCATGCAGTACCAAACGGAACGATAGTGAAAACAATCACAAAT TCC GACCGAATTGAAGTTACTAATGCTACTGAGTTGGT TCAGAATTCCTCAATAGGTGAQATAT GC4ACAGTOC 
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TCATCAGATCCTTGATGGAGGGAACTGCACACTA ATAGATGCTCTATTGGGGGACCCTCAGTGTGACGGC TTTCAAA ATAAGAAATGGGACCTTTTTGTTGAACGAAGCAGAGCCTACAGCAACTGTTACCCTTATGATGT GCCGGATTATGCCTCCCTTAGGTCACTAGTTGCCTCATCCGGCACACTGGAGTTTAAAAATGAAAGCTTCA ATTGGGCTGGAGTCACTCA ATTGGGCTGGAGTCACTCAAAACGGAAAAAGTTCTGCTTGCATAAGGGGTTCTAGTAGTAGTTTCTTTAG TAGATTAAATTGGTTGACCCACTTAAACTACACATATCCAGCACTGAACGTGACTATGCCAAACAAGGAAC ATATCCAGCACTGAACGTGACTATGC AATTTGACAAATTGTACATTTGGGGGGTTCACCACCCGGGTACGGACAAGGACCAAATCTTCCTGTATGC TCAAOCATCAGGAAGAATCACAGTATCTACCAAAAGAAGCCAACAAGCTGTAATCCCAAATATCGGATCTA GACCCAGAATAAGGGATATCCCTAGCAGAATAAGCATCTATTGGACAATAGTAAAACCGGGAGACATACTT 
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TTGATTAACAGCACAGGGAATCTAATTGCTCCTAGGGGTTACTTCAAAATACGAAGTGGGAA AAGCTCAA TAATGAGATCAGATGCACCCATTGGCAAATGCAAGTCTGAATGCATCACTCCAAATGGAAGCATTCCCAAT GACAAACCATTCCAAAATGTAAACAGAATCACATACGGGGCCT GTCCCAGATATGTTAAGCAAAGCACTCT GAAATTGGCAACAGGAATGCGAAATGTACCAGAGAAACAAACTAGAGGCATAT TTGGCGCAATAGCGGG TTTCATAGAAAATGGTTGGGAGGGAATGGTGGATGGTTGGTACGGTTTCAGGCATCAAAATTCTGAGGG 
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AAGAGGACAAGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCGATCAAATCAATGGGAAGCTGAATCG 
FIG . 41J 



ATTGATCGGAAAAACCAACGAGAAATTCCATCAGATTGAAAAAGAATTCTCAGAAGTAGAAGGAAGGGT TCAAGACCTTGAGAAATATGTTGAGGACACTAAAATAGATCTCTGGTCATACAACGCGGAGCTTCTTGTTG CCCTGGAGAACCAACATACAATTGATCTAACTGACTCAGAAATGAACAAACTGTTTGAAAAAACAAAGAA GCAACTGAGGGAAAATGCTGAGGATATGGGGAATGGTTGTTTCAAAATATACCACAAATGTGACAATGCC 
Patent Application Publication 

TGCATAGGATCAATAAGAAATGAAACTTATGACCACAATGTGTACAGGGATGAAGCATTAAACAACCGGTT CCAGATCAAGGGAGTTGAGCTGAAGTCAGGGTACAAAGATTGGATCCTATGGATTTCCTTTGCCATATCAT GTTTTTTGCTTTGTGTTGCTTTGTTGGGGTTCATCATGTGGGCCTGCCAAAAGGGCAACATTAGATGCAAC ATTTGCATTTGAGTGCATTAATTAAAAACACCCTTGTTTCTACT ( SEQ ID NO : 66 ) 

> A / Kanagawa / 1C1820 / 2019HA ATGAAGACTATCATTGCTTTGAGCTACATTCTATGTCTTGTTTTCGCTCAAGAAATCCCTGGAAATGACAAT 
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AGCACGGCAACGCTGTGTCTTGGGCACCATGCAGTACCAAACGGAACGATAGTGAAAACAATCACAAAT GACCGAATTGAAGTTACTAATGCTACTGAGTTGGTTCAGAATTCCTCAATAGGTGAAATATGCGACAGTCC CACTAATAGATGCTCTATTGGGGGACCCTCAGTGTGACGGC TCATCAGATCCTTGATGGAGGGAACTGCACACTAATAGATGCTCTATTGGGGGACCCTCAGTGTGACGGC TTTCAAAATAAGAAATGGGACCTTTTTGTTGAACGAAGCAGAGCCTACAGCAACTGTTACCCTTATGATGT GCCGGATTATGCCTCCCTTAGGTCACTAGTTGCCTCATCCGGCACACTGGAGTTTAAAAATGAAAGCTTCA ATTGGACTGGAGTCAAACAAAACGGAACAAGTTCTGCGTGCATAAGGGGATCTAGTAGTAGTTTCTTCAG TAGATTAAATTGGTTGACCCACTTAA ACTACACATATCCAGCACTGAACGTGACTATGCCAAACAAGGAAC 
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FIG . 41K 



AATTTGACAAATTGTACATTTGGGGGGTTCAOCACOCGGGTACGGACAAGGACCAAATCTTCCTGTATGC TCAATCATCAGGAAGAATCACAGTATCTACCAAAAGAAGCCAACAAGCTGTAATCCCAAATATTGGATCTA GACCCAGAATAAGGGATATCCCTAGCAGAATAAGCATCTATTGGACAATAGTAAAACCGGGAGACATACTT 
Patent Application Publication 

TTGATTAAC AGCACAGGGAATCTAATTGCTCCTAGGGGTTACTTCAAAATACGAAGTGGGAAAAGCTCAA TAATGAGATCAGATGCACCCATTGGCAAATGCAAGTCTGAATGCATCACTCCAAATGGAAGCATTCCCAAT GACAAACCGTTCCAAAATGTAAACAGGATCACATACGGGGCCTGTCCCAGATATGT TAAGCAAAGCACTC TGAAATTGGCAACAGGAATGCGA AATGTACCAGAGAAACAAACCAGAGGCATATTTGGCGCAATAGCGG GTTTCATAGAAAATGGTTGGGAGGGAATGGTGGATGGTTGGTACGGTTTCAGGCATCAAAATTCTGAGG GCACTCAAGCAGCA ATCGATC GAAGAGGACAAGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCGATCAAATCAATGGGAAGCTGAATC GATTGATCGGAAAAACCAACGAGAAATTCCATCAGATTGAAAAAGAATTCTCAGAAGTAGAAGGAAGAG AATATGTTGAGGACACT TTCAAGACCTTGAGAAATATGTTGAGGACACTAAAATAGATCTCTGGTCATACAACGCGGAGCTTCTTGTT GCCCTGGAGAACCAACATACAATTGACCTAACTGACTCAGAAATGAACAAACTGTTTGAAAAAACAAAG AAGCAACTGAGGGAAAATGCTGAGGATATGGGAAATGGTTGTTTCAA AATATACCACAAATGTGACAATG CCTGCATAGGATCAATAAGAAATGAAACTTATGACCACAATGTGTACAGGGATGAAGCATTAAACAACCG GTTCCAGATCAAGGGAGTTGAGCTGAAGTCAGGGTACAAAGATTGGATCCTATGGATTTCCTTTGCCATAT CATGTTTTTTGCTTTGTATTGCTTTGTTGGGGTTCATCATGTGGGCCTGCCAAAAGGGCAACATTAGATGC 
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AACATTTGCATTTGA ( SEQ ID NO : 67 ) 

FIG . 41L 



> A / Kansas / 14 / 2017HA 

TCA ATGAAGACTATCATTGCTTTGAGCTGCATTCTATGTCTGGTTTTCGCTCAAAAAATTCCTGGAAATGACAAT 
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AGCACGGCAACGCTGTGCCTTGGGCACCATGCAGTACCAAACGGAACGATAGTGAAAACAATCACGAAT GACCGAATTGAAGTTACTAATGCTACTGAGCTGGTTCAGAACTCCTCAATAGG TGAAATATGCGACAGTCC TCATCAGATCCTTGATGGAGA AAACTGCACACTAATAGATGCTCTATTGGGAGACCCTCAGTGTGATGGCT 
AAGCCTACAGCAACTGTTACCCTTATGATGTG TTCAAAATAAGAAATGGGACCTTTTCGTTGAACGAAACAAAGCCTACAGCAACTGTTACCCTTATGATGTG CCGGATTATGCATCCCTTAGATCACTAGTTGCCTCATCCGGCACACTGGAGTTTAACAATGAAAGCTTCAAT TGGGCTGGAGTCACT TGGGCTGGAGTCACTCAAAACGGAACAAGTTCTTCTTGCATAAGGGGATCTAAAAGTAGTTTCTTTAGTA GATTAQATTGGTTGACCCACTTAAACTCCAAATACCCAGCATTAAACGTGACTATGCCAAACAATGAACAA TTTGACAAATTGTACATTTGGGGTGTTCACCACCCGGGTACGGACAAGGACCAAATCTCCCTGTATGCAC 
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AATCATCAGGAAGAATCA CAGTATCTACCAAAAGAAGCCAACAAGCTGTAATCCCGAATATCGGATCTAGA CCCAGAATAAGGGATATCCCTAGCAGAATAAGCATCTATTGGACAATAGTAA AACCAGGAGACATACTTTT CAGCACAGG GAATCTA ATTGCTCCTAGGGGTTACTTC . GATTAACAGCACAGGGAATCTA ATTGCTCCTAGGGGTTACTTCAAAATACGAAGTGGGAAAAGCTCAATA FIG . 41M 
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ATGAGATCAGATGCACCCATTGGCAAGTGCAAGTCTGAATGCATCACTCCAAATGGAAGCATTCCAAATG ACAAACCATTCCA ACAAACCATTCCAAAATGTAAACAGGATCACATACGGGGCATGTCCCAGATATGTTAAGCAAAGCACTCTG AAATTGGCAACAGGAATGCGAAATGTACCAGAGAGACAAACTAGAGGCATATT TGGCGCAATAGCGGGT TTCATAGAAAATGGTTGGGAGGGAATGGTGGATGGTTGGTACGGCTTCAGGCATCAAAATTCTGAGGGA AGAGGACAAGCAGCAGATCTTAAAAGCACTCAAGCAGCAATCGATCAAATCAATGGGAAGCTGAATCGA 
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TTGATCGGGAAAACCAACGAGAAATTCCATCAGATTGAAAAAGAGTTCTCAGAAGTAGAAGGGAGAATT CAGGACCTTGAGAAATATGTTGAGGACACAAAAATAGATCTCTGGTCATACAACGCGGAGCTTCTTGTTG CCCTGGAGAACCAACATACAATTGATCTAACTGACTCAGAAATGAACAAACTGTTTGAAAAAACAAAGAA GCAACTGAGGGAAAATGCTGAGGATATGGGCAATGGTTGTTTCAAAATATACCACAAATGTGACAATGCC 
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TGCATGGGGTCAATCAGAAATGGAACTTATGACCACAATGTATACAGGGATGAAGCATTAAACAACCGGT TCCAGATCAAGGGAGTTGAGCTGAAGTCAGGGTACA . TCCAGATCAAGGGAGTTGAGCTGAAGTCAGGGTACAAAGATTGGATCCTATGGATTTCCTTTGCCATATCA TGTTTTTTGCTTTGTGTTGCTCTGTTGGGGTTCATCATGTGGGCCTGCCAAAAGGGCAACATTAGGTGCA ACATTTGCATTTGAGTGCATTAATTAAAAACAC ( SEQ ID NO : 68 ) FIG . 41N 
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Location of combined NA mutations " 6M " found in egg - grown 
A Hong Kong / 4801 / 2014 and AlAlaska / 232 / 2015 ( in Figure 25 ) 
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6M 

T148K ( AG ) 

T369K ( AG ) 
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H347G G346V 

D151E 

W245S ( AG ) 
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AG : loss of glycosylation site 

FIG . 42 



Introduction of 6M into the each strain's NA or possessing Yokohama 147 / 2017NA ( 6M ) 
allows HY - PR8 - backbone virus possessing HA of A / Delaware / 33 / 2018 , A / Saint 

Petersburg / RII - 3248 / 2019 to replicate efficiently in eggs without HA mutations 

*** 
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Virus titer logo ( PFU / ml ) 
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0151E N2455 

N2459 

( one - way ANOVA followed by 
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Introduction of GM into the NA of A / Tokyo / UT - GR85 / 2019 , A / Kanagawa / C1820 / 2019 

did not enhance HY - PR8 - backbone virus growth but possessing 

Yokohama / 147 / 2017NA ( 6M ) allowed the viruses to replicate efficiently in eggs . 

Patent Application Publication 

Virus titer log10 ( PFU / ml ) 

????? 
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GR85 

Yoko 

01516 

( one - way ANOVA followed by Dunnett's test ) 

H347G 
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Mutations observed in the HA and NA proteins of HY - PR8 backbone 
viruses possessing Yokohama147NA ( 6M ) during 10 passages in eggsa 

Mutations after passages in eggs 
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Season 
Subclade 30.A2 / re 

HA segment A Yokohama 48/2018 A / Yokohama 147/2017 ( 2nd trial ) 

R545K 

30.2A 1b / 135K 

A Yokohama 147/2017 
3e trial 

A Delaware / 33 / 2018 
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30.2A 1b / 135K 

D225G 

A / Saint - Petersburg RIL 3248/2019 

D225G 

D225G 

A Tokyo / UT - GR85 / 2019 A / Kanagawa / 1C1820 / 2019 

D225G 

* Amino ació mutatons that occurred in the HA and NA proteins of HY - PR8 backbone vinuises possessing Yokohama147NACOM and 

GREG : 2019-44 , of A Kanagawa C1820 : 20 19HA were determined aker E and 10 passages in eggs . NK is a misture di asparagine and 

lysne at poston 431. SR is a mixture of senine and arginine a poston 150 
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Mutations observed in the HA proteins of viruses possessing 

Yokohama 147NA ( 6M ) during 10 passages in eggs ( in Figure 43 , 44 and 45 ) 

D225G 

D225G D225G 
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K27E 

G479E 

D225G 
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E484G 

K453N 
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Mutations observed in the NA proteins of viruses possessing 

Yokohama 147NA ( 6M ) during 10 passages in eggs in Figure 43 , 44 and 45 ) 
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R150L / S 

R430S 

Apr. 8 , 2021 Sheet 96 of 102 

K431N 

K1480 
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active site 
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VP40 - VLP Yokohama 147NA Yokohama 147NA ( 6M ) 

-100 ( kDa ) 
a- FLAG 

50 
Q- VP40 

-25 
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NA 
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T148K T148K T148K | T148K D151E D151E D151E D151E 
N245G N245G | N245G G346V1 G346V 

H347G H347G 
T369K T369K T369K T369K 

4100 ( kDa ) 

H75 
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C - NA 
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YOKOHAMA 147HA 
20,000 

16,000 wwwwww 
HA 

12,000 

8,000 1 
4,000 

0 

YOKOHAMA147NA 
20,000 

16,000 

12,000 

8,000 

0 

YOKOHAMA147NA ( OM ) 
20,000 

16,000 

12,000 

Eo 

Neusc 2-3 Neu?C ( 2-6 ) 
FIG . 50 






















































































































































































































