
1/14

FIG. 1
(A)

1

1

(B)

vRNA NS

vRNA NS

mRNA NS1

mRNA NS1

mRNA Nep

mRNA Nep

Splicing

Splicing

TGATAATAA

TGATAATAA

Cap structure of mRNA

Untranslated region

Variable region of an insertion

Nep heterologous sequence
Polyadenylation site 

Triple stop codon cassette

393-na

Poly a

Poly a

Poly a

Poly a

Poly a

230-nucleotides

хх-nucleotides



2/6

ИЗМЕНЕННАЯ СТРАНИЦА

Фиг. 2

А
AGCAAAAGCAGGGTGACAAAGACATAATGGATCCAAACACTGTGTCAAGCTTTCAGGTAGA
TTGCTTTCTTTGGCATGTCCGCAAACGAGTTGCAGACCAAGAACTAGGTGATGCCCCATTC
CTTGATCGGCTTCGCCGAGATCAGAAATCCCTAAGAGGAAGGGGCAGCACTCTTGGTCTG
GACATCGAGACAGCCACACGTGCTGGAAAGCAGATAGTGGAGCGGATTCTGAAAGAAGAA
TCCGATGAGGCACTTAAAATGACCATGGCCTCTGTACCTGCGTCGCGTTACCTAACCGACA
TGACTCTTGAGGAAATGTCAAGGGAATGGTCCATGCTCATACCCAAGCAGAAAGTGGCAG
GCCCTCTTTGTATCAGAATGGACCAGGCGATCATGGATAAAAACATCATACTGAAAGCGA
ACTTCAGTGTGATTTTTGACCGGCTGGAGACTCTAATATTGCTAAGGGCTTTCACCGAAGA
GGGAGCAATTGTTGGCGAAATTTCACCATTGCCTTCTCTTCCAGGACATACTGCTGAGGAT
GTCAAAAATGCAGTTGGAGTCCTCATCGGAGGACTTGAATGGAATGATAACACAGTTCG
AGTCTCTGAAACTCTACAGAGATTCGCTTGGAGAAGCAGTAATGAGAATGGGAGACCTC
CACTCACTCCAAAACAGAAACGAGAAATGGCGGGAACAATTAGGTCAGAAGTTTGAAGA
AATAAGATGGTTGATTGAAGAAGTGAGACACAAACTGAAGGTAACAGAGAATAGTTTTG
AGCAAATAACATTTATGCAAGCCTTACATCTATTGCTTGAAGTGGAGCAAGAGATAAGAA
CTTTCTCATTTCAGCTTATTTAATAATAAAAAACACCCTTGTTTCTACT (SEQ ID NO:1)

Б
AGCAAAAGCAGGGTGACAAAGACATAATGGATCCAAACACTGTGTCAAGCTTTCAGGTAGA
TTGCTTTCTTTGGCATGTCCGCAAACGAGTTGCAGACCAAGAACTAGGTGATGCCCCATTC
CTTGATCGGCTTCGCCGAGATCAGAAATCCCTAAGAGGAAGGGGCAGCACTCTTGGTCTG
GACATCGAGACAGCCACACGTGCTGGAAAGCAGATAGTGGAGCGGATTCTGAAAGAAGAA
TCCGATGAGGCACTTAAAATGACCATGGCCTCTGTACCTGCGTCGCGTTACCTAACCGACA
TGACTCTTGAGGAAATGTCAAGGGAATGGTCCATGCTCATACCCAAGCAGAAAGTGGCAG
GCCCTCTTTGTATCAGAATGGACCAGGCGATCATGTGATAATAAAGTGTGATTTTTGACCG
GCTGGAGACTCTAATATTGCTAAGGGCTTTCACCGAAGAGGGAGCAATTGTTGGCGAAATT
TCACCATTGCCTTCTCTTCCAGGACATACTAATGAGGATGTCAAAAATGCAATTGGGGTC
CTCATCGGAGGACTTGAATGGAATGATAACACAGTTCGAGTCTCTAAAACTCTACAGAGA
TTCGCTTGGTGAAACAGTAATGAGAATGGGAGACCTCCACTCACTCCAAAACAGAAACG
GAAAATGGCGAGAACAATTAGGTCAAAAGTTCGAAGAAATAAGATGGCTGATTGAAGAA
GTGAGACACAAATTGAAGATAACAGAGAATAGTTTTGAGCAAATAACATTTATGCAAGCC
TTACAGCTACTATTTGAAGTGGAACAAGAGATAAGAACTTTCTCGTTTCAGCTTATTTAAT
AATAAAAAACACCCTTGTTTCTACT (SEQ ID NO:2) 

В
AGCAAAAGCAGGGTGACAAAGACATAATGGATCCAAACACTGTGTCAAGCTTTCAGGTAGA
TTGCTTTCTTTGGCATGTCCGCAAACGAGTTGCAGACCAAGAACTAGGTGATGCCCCATTC
CTTGATCGGCTTCGCCGAGATCAGAAATCCCTAAGAGGAAGGGGCAGCACTCTTGGTCTG
GACATCGAGACAGCCACACGTGCTGGAAAGCAGATAGTGGAGCGGATTCTGAAAGAAGAA
TCCGATGAGGCACTTAAAATGACCATGGCCTCTGTACCTGCGTCGCGTTACCTAACCGACA
TGACTCTTGAGGAAATGTCAAGGGAATGGTCCATGCTCATACCCAAGCAGAAAGTGGCAG
GCCCTCTTTGTATCAGAATGGACCAGGCGATCATGTGATAATAAAGTGTGATTTTTGACCG
GCTGGAGACTCTAATATTGCTAAGGGCTTTCACCGAAGAGGGAGCAATTGTTGGCGAAATT
TCACCATTGCCTTCTCTTCCAGGACATACTAATGAGGATGTCAAAAATGCAATTGGGGTC
CTCATCGGAGGACTTGAATGGAATGATAACACAGTTCGAGTCTCTAAAACTCTACAGAGA
TTCGCTTGGAGAAGCAGTAATGAGAATGGGAGACCTCCACTCACTCCAAAACAGAAACG
GAAAATGGCGAGAACAATTAGGTCAAAAGTTCGAAGAAATAAGATGGCTGATTGAAGAA
GTGAGACACAAATTGAAGATAACAGAGAATAGTTTTGAGCAAATAACATTTATACAAGCC
TTACAGCTACTATTTGAAGTGGAACAAGAGATAAGAACTTTCTCGTTTCAGCTTATTTAAT
AATAAAAAACACCCTTGTTTCTACT (SEQ ID NO:3)
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ИЗМЕНЕННАЯ СТРАНИЦА

Фиг. 3 

NS124/Nep-Len 

MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM (SEQ ID NO:4) 

NS124-HA2(A)-185 

MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG-GLFGAIAGFIEGGWTGMIDGWYGYHH 
QNEQGSGYAADQKSTQNAINGITNKVNTVIEKMNIQFTAVGKEFNKLEKRMENLNKKVDDGFLDIWTYNAELLVLLENERTLDF
HDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCDNECMESVRNGTYDYPKYSEESKLNREKVDGVKLESMGIYQ (SEQ ID 
NO:5) 

NS124-HA2(A)-65-222 

MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG-AVGKEFNKLEKRMENLNKKVDDGFLDI 
WTYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFEFYHKCDNECMESVRNGTYDYPKYSEESKLNREKVDG
VKLESMGIYQILAIYSTVASSLVLLVSLGAISFWMCSNGSLQCRICI (SEQ ID NO:6) 

NS124-HA2(A)-23-185 

MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG-GYHHQNEQGSGYAADQKSTQNAINGI 
TNKVNTVIEKMNIQFTAVGKEFNKLEKRMENLNKKVDDGFLDIWTYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEI
GNGCFEFYHKCDNECMESVRNGTYDYPKYSEESKLNREKVDGVKLESMGIYQ (SEQ ID NO:7) 

NS124-HA2(В)-186 

MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG- GFFGAIAGFLEGGWEGMIAGWHGYT 
SHGAHGVAVAADLKSTQEAINKITKNLNSLSELEVKNLQRLSGAMNGLHDEILELDEKVDDLRADTISSQIELAVLLSNEGIINSEDE
HLLALERKLKKMLGPSAVEIGNGCFETKHKCNQTCLDRIAAGTFNAGDFSLPTFD (SEQ ID NO:8) 

NS124-Fus(A)-NP 

MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG-GLFGAIAGFIEGGWTGMIDGW-GG-RESRNPGNA (SEQ ID 
NO:9) 

NS124-Fus(B)-NP 

MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG- GFFGAIAGFLEGGWEGMIAGW -GG-RESRNPGNA (SEQ ID 
NO:10) 

NS124-Esat6 

MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG-MTEQQWNFAGIEAAASAIQGNV 
TSIHSLLDEGKQSLTKLAAAWGGSGSEAYQGVQQKWDATATELNNALQNLARTISEAGQAMASTEGNVTGMFA (SEQ ID 
NO:11) 

NS124-2A-Esat6 

MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-GG-NFDLLKLAGDVESNPGP-
MTEQQWNFAGIEAAASAIQGNVTSIHSLLDEGKQSLTKLAAAWGGSGSEAYQGVQQKWDATATELNNALQNLARTISEAGQA
MASTEGNVTGMFA (SEQ ID NO:12) 

NS124-HSV-2ASY 

MDPNTVSSFQVDCFLWHVRKRVADQELGDAPFLDRLRRDQKSLRGRGSTLGLDIETATRAGKQIVERILKEESDEALKMTMASVPA
SRYLTDMTLEEMSREWSMLIPKQKVAGPLCIRMDQAIM-AAA-NLLTTPKFT-AAA-RMLGDVMAV-AAA-NLLTTPKFT-AAA-
RMLGDVMAV (SEQ ID NO:13) 
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Фиг. 6
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Фигура 2
2/8

PB2 
agcgaaagcaggtcaattatattcaatatggaaagaataaaagaactacgaaatctaatgtcgcagtctcgcacccgcgagatact 
cacaaaaaccaccgtggaccatatggccataatcaagaagtacacatcaggaagacaggagaagaacccagcacttaggatga 
aatggatgatggcaatgaaatatccaattacagcagacaagaggataacggaaatgattcctgagagaaatgagcaaggacaaa 
ctttatggagtaaaatgaatgatgccggatcagaccgagtgatggtatcacctctggctgtgacatggtggaataggaatggacca 
ataacaaatacagttcattatccaaaaatctacaaaacttattttgaaagagtcgaaaggctaaagcatggaacctttggccctgtc 
cattttagaaaccaagtcaaaatacgtcggagagttgacataaatcctggtcatgcagatctcagtgccaaggaggcacaggatgt 
aatcatggaagttgttttccctaacgaagtgggagccaggatactaacatcggaatcgcaactaacgataaccaaagagaagaaa 
gaagaactccaggattgcaaaatttctcctttgatggttgcatacatgttggagagagaactggtccgcaaaacgagattcctccca 
gtggctggtggaacaagcagtgtgtacattgaagtgttgcatttgactcaaggaacatgctgggaacagatgtatactccaggagg 
ggaagtgaggaatgatgatgttgatcaaagcttgattattgctgctaggaacatagtgagaagagctgcagtatcagcagatccact 
agcatctttattggagatgtgccacagcacacagattggtggaattaggatggtagacatccttaggcagaacccaacagaagagc 
aagccgtggatatatgcaaggctgcaatgggactgagaattagctcatccttcagttttggtggattcacatttaagagaacaagcg 
gatcatcagtcaagagagaggaagaggtgcttacgggcaatcttcaaacattgaagataagagtgcatgagggatatgaagagtt 
cacaatggttgggagaagagcaacagccatactcagaaaagcaaccaggagattgattcagctgatagtgagtgggagagacga 
acagtcgattgccgaagcaataattgtggccatggtattttcacaagaggattgtatgataaaagcagtcagaggtgatctgaatttc 
gtcaatagggcgaatcaacgattgaatcctatgcatcaacttttaagacattttcagaaggatgcgaaagtgctttttcaaaattggg 
gagttgaacctatcgacaatgtgatgggaatgattgggatattgcccgacatgactccaagcatcgagatgtcaatgagaggagtg 
agaatcagcaaaatgggtgtagatgagtactccagcacggagagggtagtggtgagcattgaccgttttttgagaatccgggacca 
acgaggaaatgtactactgtctcccgaggaggtcagtgaaacacagggaacagagaaactgacaataacttactcatcgtcaatg 
atgtgggagattaatggtcctgaatcagtgttggtcaatacctatcaatggatcatcagaaactgggaaactgttaaaattcagtggt 
cccagaaccctacaatgctatacaataaaatggaatttgaaccatttcagtctttagtacctaaggccattagaggccaatacagtg 
ggtttgtaagaactctgttccaacaaatgagggatgtgcttgggacatttgataccgcacagataataaaacttcttcccttcgcagc 
cgctccaccaaagcaaagtagaatgcagttctcctcatttactgtgaatgtgaggggatcaggaatgagaatacttgtaaggggca 
attctcctgtattcaactataacaaggccacgaagagactcacagttctcggaaaggatgctggcactttaactgaagacccagatg 
aaggcacagctggagtggagtccgctgttctgaggggattcctcattctgggcaaagaagacaagagatatgggccagcactaag 
catcaatgaactgagcaaccttgcgaaaggagagaaggctaatgtgctaattgggcaaggagacgtggtgttggtaatgaaacgg 
aaacgggactctagcatacttactgacagccagacagcgaccaaaagaattcggatggccatcaattagtgtcgaatagtttaaaa 
acgaccttgtttctact 

SEQ ID NO: 14

PB1 agcgaaagcaggcaaaccatttgaatggatgtcaatccgaccttacttttcttaaaagtgccagcacaaaatgctataagcacaactttcccttatact
ggagaccctccttacagccatgggacaggaacaggatacaccatggatactgtcaacaggacacatcagtactcagaaaagggaagatggacaac
aaacaccgaaactggagcaccgcaactcaacccgattgatgggccactgccagaagacaatgaaccaagtggttatgcccaaacagattgtgtatt
ggaggcgatggctttccttgaggaatcccatcctggtatttttgaaaactcgtgtattgaaacgatggaggttgttcagcaaacacgagtagacaagct
gacacaaggccgacagacctatgactggactctaaatagaaaccaacctgctgcaacagcattggccaacacaatagaagtgttcagatcaaatgg
cctcacggccaatgagtctggaaggctcatagacttccttaaggatgtaatggagtcaatgaacaaagaagaaatggggatcacaactcattttcag
agaaagagacgggtgagagacaatatgactaagaaaatgataacacagagaacaatgggtaaaaagaagcagagattgaacaaaaggagttat
ctaattagagcattgaccctgaacacaatgaccaaagatgctgagagagggaagctaaaacggagagcaattgcaaccccagggatgcaaataa
gggggtttgtatactttgttgagacactggcaaggagtatatgtgagaaacttgaacaatcagggttgccagttggaggcaatgagaagaaagcaaa
gttggcaaatgttgtaaggaagatgatgaccaattctcaggacaccgaactttctttcaccatcactggagataacaccaaatggaacgaaaatcag
aatcctcggatgtttttggccatgatcacatatatgaccagaaatcagcccgaatggttcagaaatgttctaagtattgctccaataatgttctcaaaca
aaatggcgagactgggaaaagggtatatgtttgagagcaagagtatgaaacttagaactcaaatacctgcagaaatgctagcaagcatcgatttga
aatatttcaatgattcaacaagaaagaagattgaaaaaatccgaccgctcttaatagaggggactgcatcattgagccctggaatgatgatgggcat
gttcaatatgttaagcactgtattaggcgtctccatcctgaatcttggacaaaagagatacaccaagactacttactggtgggatggtcttcaatcctct
gacgattttgctctgattgtgaatgcacccaatcatgaagggattcaagccggagtcgacaggttttatcgaacctgtaagctacttggaatcaatatg
agcaagaaaaagtcttacataaacagaacaggtacatttgaattcacaagttttttctatcgttatgggtttgttgccaatttcagcatggagcttccca
gttttggggtgtctgggatcaacgagtcagcggacatgagtattggagttactgtcatcaaaaacaatatgataaacaatgatcttggtccagcaaca
gctcaaatggcccttcagttgttcatcaaagattacaggtacacgtaccgatgccatataggtgacacacaaatacaaacccgaagatcatttgaaat
aaagaaactgtgggagcaaacccgttccaaagctggactgctggtctccgacggaggcccaaatttatacaacattagaaatctccacattcctgaa
gtctgcctaaaatgggaattgatggatgaggattaccaggggcgtttatgcaacccactgaacccatttgtcagccataaagaaattgaatcaatgaa
caatgcagtgatgatgccagcacatggtccagccaaaaacatggagtatgatgctgttgcaacaacacactcctggatccccaaaagaaatcgatc
catcttgaatacaagtcaaagaggagtacttgaggatgaacaaatgtaccaaaggtgctgcaatttatttgaaaaattcttccccagcagttcataca
gaagaccagtcgggatatccagtatggtggaggctatggtttccagagcccgaattgatgcacggattgatttcgaatctggaaggataaagaaaga
agagttcactgagatcatgaagatctgttccaccattgaagagctcagacggcaaaaatagtgaatttagcttgtccttcatgaaaaaatgccttgttt
ctact

SEQ ID NO: 15

Фигура 2

Фигура 2
2/8

PB2
agcgaaagcaggtcaattatattcaatatggaaagaataaaagaactacgaaatctaatgtcgcagtctcgcacccgcgagatact
cacaaaaaccaccgtggaccatatggccataatcaagaagtacacatcaggaagacaggagaagaacccagcacttaggatga
aatggatgatggcaatgaaatatccaattacagcagacaagaggataacggaaatgattcctgagagaaatgagcaaggacaaa
ctttatggagtaaaatgaatgatgccggatcagaccgagtgatggtatcacctctggctgtgacatggtggaataggaatggacca
ataacaaatacagttcattatccaaaaatctacaaaacttattttgaaagagtcgaaaggctaaagcatggaacctttggccctgtc
cattttagaaaccaagtcaaaatacgtcggagagttgacataaatcctggtcatgcagatctcagtgccaaggaggcacaggatgt
aatcatggaagttgttttccctaacgaagtgggagccaggatactaacatcggaatcgcaactaacgataaccaaagagaagaaa
gaagaactccaggattgcaaaatttctcctttgatggttgcatacatgttggagagagaactggtccgcaaaacgagattcctccca
gtggctggtggaacaagcagtgtgtacattgaagtgttgcatttgactcaaggaacatgctgggaacagatgtatactccaggagg
ggaagtgaggaatgatgatgttgatcaaagcttgattattgctgctaggaacatagtgagaagagctgcagtatcagcagatccact
agcatctttattggagatgtgccacagcacacagattggtggaattaggatggtagacatccttaggcagaacccaacagaagagc
aagccgtggatatatgcaaggctgcaatgggactgagaattagctcatccttcagttttggtggattcacatttaagagaacaagcg
gatcatcagtcaagagagaggaagaggtgcttacgggcaatcttcaaacattgaagataagagtgcatgagggatatgaagagtt
cacaatggttgggagaagagcaacagccatactcagaaaagcaaccaggagattgattcagctgatagtgagtgggagagacga
acagtcgattgccgaagcaataattgtggccatggtattttcacaagaggattgtatgataaaagcagtcagaggtgatctgaatttc
gtcaatagggcgaatcaacgattgaatcctatgcatcaacttttaagacattttcagaaggatgcgaaagtgctttttcaaaattggg
gagttgaacctatcgacaatgtgatgggaatgattgggatattgcccgacatgactccaagcatcgagatgtcaatgagaggagtg
agaatcagcaaaatgggtgtagatgagtactccagcacggagagggtagtggtgagcattgaccgttttttgagaatccgggacca
acgaggaaatgtactactgtctcccgaggaggtcagtgaaacacagggaacagagaaactgacaataacttactcatcgtcaatg
atgtgggagattaatggtcctgaatcagtgttggtcaatacctatcaatggatcatcagaaactgggaaactgttaaaattcagtggt
cccagaaccctacaatgctatacaataaaatggaatttgaaccatttcagtctttagtacctaaggccattagaggccaatacagtg
ggtttgtaagaactctgttccaacaaatgagggatgtgcttgggacatttgataccgcacagataataaaacttcttcccttcgcagc
cgctccaccaaagcaaagtagaatgcagttctcctcatttactgtgaatgtgaggggatcaggaatgagaatacttgtaaggggca
attctcctgtattcaactataacaaggccacgaagagactcacagttctcggaaaggatgctggcactttaactgaagacccagatg
aaggcacagctggagtggagtccgctgttctgaggggattcctcattctgggcaaagaagacaagagatatgggccagcactaag
catcaatgaactgagcaaccttgcgaaaggagagaaggctaatgtgctaattgggcaaggagacgtggtgttggtaatgaaacgg
aaacgggactctagcatacttactgacagccagacagcgaccaaaagaattcggatggccatcaattagtgtcgaatagtttaaaa
acgaccttgtttctact

SEQ ID NO: 14

PB1 agcgaaagcaggcaaaccatttgaatggatgtcaatccgaccttacttttcttaaaagtgccagcacaaaatgctataagcacaactttcccttatact 
ggagaccctccttacagccatgggacaggaacaggatacaccatggatactgtcaacaggacacatcagtactcagaaaagggaagatggacaac 
aaacaccgaaactggagcaccgcaactcaacccgattgatgggccactgccagaagacaatgaaccaagtggttatgcccaaacagattgtgtatt 
ggaggcgatggctttccttgaggaatcccatcctggtatttttgaaaactcgtgtattgaaacgatggaggttgttcagcaaacacgagtagacaagct 
gacacaaggccgacagacctatgactggactctaaatagaaaccaacctgctgcaacagcattggccaacacaatagaagtgttcagatcaaatgg 
cctcacggccaatgagtctggaaggctcatagacttccttaaggatgtaatggagtcaatgaacaaagaagaaatggggatcacaactcattttcag 
agaaagagacgggtgagagacaatatgactaagaaaatgataacacagagaacaatgggtaaaaagaagcagagattgaacaaaaggagttat 
ctaattagagcattgaccctgaacacaatgaccaaagatgctgagagagggaagctaaaacggagagcaattgcaaccccagggatgcaaataa 
gggggtttgtatactttgttgagacactggcaaggagtatatgtgagaaacttgaacaatcagggttgccagttggaggcaatgagaagaaagcaaa 
gttggcaaatgttgtaaggaagatgatgaccaattctcaggacaccgaactttctttcaccatcactggagataacaccaaatggaacgaaaatcag 
aatcctcggatgtttttggccatgatcacatatatgaccagaaatcagcccgaatggttcagaaatgttctaagtattgctccaataatgttctcaaaca 
aaatggcgagactgggaaaagggtatatgtttgagagcaagagtatgaaacttagaactcaaatacctgcagaaatgctagcaagcatcgatttga 
aatatttcaatgattcaacaagaaagaagattgaaaaaatccgaccgctcttaatagaggggactgcatcattgagccctggaatgatgatgggcat 
gttcaatatgttaagcactgtattaggcgtctccatcctgaatcttggacaaaagagatacaccaagactacttactggtgggatggtcttcaatcctct 
gacgattttgctctgattgtgaatgcacccaatcatgaagggattcaagccggagtcgacaggttttatcgaacctgtaagctacttggaatcaatatg 
agcaagaaaaagtcttacataaacagaacaggtacatttgaattcacaagttttttctatcgttatgggtttgttgccaatttcagcatggagcttccca 
gttttggggtgtctgggatcaacgagtcagcggacatgagtattggagttactgtcatcaaaaacaatatgataaacaatgatcttggtccagcaaca 
gctcaaatggcccttcagttgttcatcaaagattacaggtacacgtaccgatgccatataggtgacacacaaatacaaacccgaagatcatttgaaat 
aaagaaactgtgggagcaaacccgttccaaagctggactgctggtctccgacggaggcccaaatttatacaacattagaaatctccacattcctgaa 
gtctgcctaaaatgggaattgatggatgaggattaccaggggcgtttatgcaacccactgaacccatttgtcagccataaagaaattgaatcaatgaa 
caatgcagtgatgatgccagcacatggtccagccaaaaacatggagtatgatgctgttgcaacaacacactcctggatccccaaaagaaatcgatc 
catcttgaatacaagtcaaagaggagtacttgaggatgaacaaatgtaccaaaggtgctgcaatttatttgaaaaattcttccccagcagttcataca 
gaagaccagtcgggatatccagtatggtggaggctatggtttccagagcccgaattgatgcacggattgatttcgaatctggaaggataaagaaaga 
agagttcactgagatcatgaagatctgttccaccattgaagagctcagacggcaaaaatagtgaatttagcttgtccttcatgaaaaaatgccttgttt 
ctact 

SEQ ID NO: 15

Фигура 2
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Фигура 2

3/8

PA 
agcgaaagcaggtactgatccaaaatggaagattttgtgcgacaatgcttcaatccgatgattgtcgagcttgcggaaaaaacaatgaaagagtat 
ggggaggacctgaaaatcgaaacaaacaaatttgcagcaatatgcactcacttggaagtatgcttcatgtattcagattttcacttcatcaatgagc 
aaggcgagtcaataatcgtagaacttggtgatccaaatgcacttttgaagcacagatttgaaataatcgagggaagagatcgcacaatggcctgga 
cagtagtaaacagtatttgcaacactacaggggctgagaaaccaaagtttctaccagatttgtatgattacaaggagaatagattcatcgaaattgg 
agtaacaaggagagaagttcacatatactatctggaaaaggccaataaaattaaatctgagaaaacacacatccacattttctcgttcactgggga 
agaaatggccacaaaggcagactacactctcgatgaagaaagcagggctaggatcaaaaccagactattcaccataagacaagaaatggccag 
cagaggcctctgggattcctttcgtcagtccgagagaggagaagagacaattgaagaaaggtttgaaatcacaggaacaatgcgcaagcttgccg 
accaaagtctcccgccgaacttctccagccttgaaaattttagagcctatgtggatggattcgaaccgaacggctacattgagggcaagctgtctca 
aatgtccaaagaagtaaatgctagaattgaaccttttttgaaaacaacaccacgaccacttagacttccgaatgggcctccctgttctcagcggtcc 
aaattcctgctgatggatgccttaaaattaagcattgaggacccaagtcatgaaggagagggaataccgctatatgatgcaatcaaatgcatgaga 
acattctttggatggaaggaacccaatgttgttaaaccacacgaaaagggaataaatccaaattatcttctgtcatggaagcaagtactggcagaa 
ctgcaggacattgagaatgaggagaaaattccaaagactaaaaatatgaagaaaacaagtcagctaaagtgggcacttggtgagaacatggcac 
cagaaaaggtagactttgacgactgtaaagatgtaggtgatttgaagcaatatgatagtgatgaaccagaattgaggtcgctagcaagttggattc 
agaatgagtttaacaaggcatgcgaactgacagattcaagctggatagagctcgatgagattggagaagatgtggctccaattgaacacattgcaa 
gcatgagaaggaattatttcacatcagaggtgtctcactgcagagccacagaatacataatgaagggggtgtacatcaatactgccttgcttaatgc 
atcttgtgcagcaatggatgatttccaattaattccaatgataagcaagtgtagaactaaggagggaaggcgaaagaccaacttgtatggtttcatc 
ataaaaggaagatcccacttaaggaatgacaccgacgtggtaaactttgtgagcatggagttttctctcactgacccaagacttgaaccacataaat 
gggagaagtactgtgttcttgagataggagatatgcttataagaagtgccataggccaggtttcaaggcccatgttcttgtatgtgagaacaaatgg 
aacctcaaaaattaaaatgaaatggggaatggagatgaggcgttgcctcctccagtcacttcaacaaattgagagtatgattgaagctgagtcctct 
gtcaaagagaaagacatgaccaaagagttctttgagaacaaatcagaaacatggcccattggagagtcccccaaaggagtggaggaaagttcca 
ttgggaaggtctgcaggactttattagcaaagtcggtattcaacagcttgtatgcatctccacaactagaaggattttcagctgaatcaagaaaactg 
cttcttatcgttcaggctcttagggacaaccttgaacctgggacctttgatcttggggggctatatgaagcaattgaggagtgcctgattaatgatccc 
tgggttttgcttaatgcttcttggttcaactccttccttacacatgcattgagttagttgtggcagtgctactatttgctatccatactgtccaaaaaagta 
ccttgtttctact 

SEQ ID NO: 16

NP 
agcaaaagcagggtagataatcactcactgagtgacatcaaaatcatggcgtcccaaggcaccaaacggtcttacgaacagatggagactgatg 
gagaacgccagaatgccactgaaatcagagcatccgtcggaaaaatgattggtggaattggacgattctacatccaaatgtgcaccgaactcaaa 
ctcagtgattatgagggacggttgatccaaaacagcttaacaatagagagaatggtgctctctgcttttgacgaaaggagaaataaatacctggaa 
gaacatcccagtgcggggaaagatcctaagaaaactggaggacctatatacaggagagtaaacggaaagtggatgagagaactcatcctttatg 
acaaagaagaaataaggcgaatctggcgccaagctaataatggtgacgatgcaacggctggtctgactcacatgatgatctggcattccaatttga 
atgatgcaacttatcagaggacaagagctcttgttcgcaccggaatggatcccaggatgtgctctctgatgcaaggttcaactctccctaggaggtct 
ggagccgcaggtgctgcagtcaaaggagttggaacaatggtgatggaattggtcaggatgatcaaacgtgggatcaatgatcggaacttctggag 
gggtgagaatggacgaaaaacaagaattgcttatgaaagaatgtgcaacattctcaaagggaaatttcaaactgctgcacaaaaagcaatgatg 
gatcaagtgagagagagccggaacccagggaatgctgagttcgaagatctcacttttctagcacggtctgcactcatattgagagggtcggttgctc 
acaagtcctgcctgcctgcctgtgtgtatggacctgccgtagccagtgggtacgactttgaaagagagggatactctctagtcggaatagaccctttc 
agactgcttcaaaacagccaagtgtacagcctaatcagaccaaatgagaatccagcacacaagagtcaactggtgtggatggcatgccattctgc 
cgcatttgaagatctaagagtattaagcttcatcaaagggacgaaggtgctcccaagagggaagctttccactagaggagttcaaattgcttccaat 
gaaaatatggagactatggaatcaagtacacttgaactgagaagcaggtactgggccataaggaccagaagtggaggaaacaccaatcaacag 
agggcatctgcgggccaaatcagcatacaacctacgttctcagtacagagaaatctcccttttgacagaacaaccattatggcagcattcaatggg 
aatacagagggaagaacatctgacatgaggaccgaaatcataaggatgatggaaagtgcaagaccagaagatgtgtctttccaggggcgggga 
gtcttcgagctctcggacgaaaaggcagcgagcccgatcgtgccttcctttgacatgagtaatgaaggatcttatttcttcggagacaatgcagagg 
agtacgacaattaaagaaaaatacccttgtttctact 

SEQ ID NO: 17

Фигура 2 (продолжение)
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Фигура 2

M 
agcgaaagcaggtagatattgaaagatgagtcttctaaccgaggtcgaaacgtacgtactctctatcatcccgtcaggccccctcaaagccgagat 
cgcacagagacttgaagatgtctttgcagggaagaacactgatcttgaggttctcatggaatggctaaagacaagaccaatcctgtcacctctgact 
aaggggattttaggatttgtgttcacgctcaccgtgcccagtgagcgaggactgcagcgtagacgctttgtccaaaatgcccttaatgggaacgggg 
atccaaataacatggacaaagcagttaaactgtataggaagctcaagagggagataacattccatggggccaaagaaatctcactcagttattctg 
ctggtgcacttgccagttgtatgggcctcatatacaacaggatgggggctgtgaccactgaagtggcatttggcctggtatgtgcaacctgtgaaca 
gattgctgactcccagcatcggtctcataggcaaatggtgacaacaaccaatccactaatcagacatgagaacagaatggttttagccagcactac 
agctaaggctatggagcaaatggctggatcgagtgagcaagcagcagaggccatggaggttgctagtcaggctagacaaatggtgcaagcgatg 
agaaccattgggactcatcctagctccagtgctggtctgaaaaatgatcttcttgaaaatttgcaggcctatcagaaacgaatgggggtgcagatgc 
aacggttcaagtgatcctctcgctattgccgcaaatatcattgggatcttgcacttgatattgtggattcttgatcgtctttttttcaaatgcatttaccgt 
cgctttaaatacggactgaaaggagggccttctacggaaggagtgccaaagtctatgagggaagaatatcgaaaggaacagcagagtgctgtgg 
atgctgacgatggtcattttgtcagcatagagctggagtaaaaaactaccttgtttctact 

SEQ ID NO: 18

HA AGCAAAAGCAGGGGAAAATAAAAACAACCAAAatgaaggcaatactagtagttctgctatatacatttgcaaccg 
caaatgcagacacattatgtataggttatcatgcaaacaattcaacagacactgtagacacagtactagaaaagaatgtaacagt 
aacacactctgttaaccttctagaagacaagcataacgggaaactatgcaaactaagaggggtagccccattgcatttgggtaa 
atgtaacattgctggctggatcctgggaaatccagagtgtgaatcactctccacagcaagttcatggtcctacattgtggaaacat 
ctagttcagacaatggaacgtgttacccaggagatttcatcaattatgaggagctaagagagcaattgagctcagtgtcatcatttg 
aaaggtttgagatattccccaaaacaagttcatggcccaatcatgactcgaacaaaggtgtaacggcagcatgtcctcacgctgg 
agcaaaaagcttctacaaaaatttaatatggctagttaaaaaaggaaattcatacccaaagctcagccaatcctacattaatgat 
aaagggaaagaagtcctcgtgctgtggggcattcaccatccatctactactgctgaccaacaaagtctctatcagaatgcagatg 
catatgtttttgtggggacatcaagatacagcaagaagttcaagccggaaatagcaataagacccaaagtgagggatcaagaag 
ggagaatgaactattactggacactagtagagccgggagacaaaataacattcgaagcaactggaaatctagtggtaccgagat 
atgcattcacaatggaaagaaatgctggatctggtattatcatttcagatacaccagtccacgattgcaatacaacttgtcagaca 
cccgagggtgctataaacaccagcctcccatttcagaatatacatccgatcacaattggaaaatgtccaaagtatgtaaaaagca 
caaaattgagactggccacaggattgaggaatgtcccgtctattcaatctagaggcctattcggggccattgccggcttcattgaa 
ggggggtggacagggatggtagatggatggtacggttatcaccatcaaaatgagcaggggtcaggatatgcagccgacctgaa 
gagcacacaaaatgccattgacaagattactaacaaagtaaactctgttattgaaaagatgaatacacagttcacagcagtgggt 
aaagagttcaaccacctggaaaaaagaatagagaatttaaataaaaaagttgatgatggtttcctggacatttggacttacaatg 
ccgaactgttggttctattggaaaatgaaagaactttggactaccatgattcaaatgtgaagaacttgtatgaaaaggtaagaaa 
ccagttaaaaaacaatgccaaggaaattggaaacggctgctttgaattttaccacaaatgcgataacacgtgcatggaaagtgtc 
aaaaatgggacttatgactacccaaaatactcagaggaagcaaaattaaacagagaaaaaatagatggggtaaagctggaat 
caacaaggatttaccagattttggcgatctattcaactgtcgccagttcattggtgctggtagtctccctgggggcaatcagcttctg 
gatgtgctctaatgggtctctacagtgtagaatatgtatttaaGATTAGAATTTCAGAGATATGAGGAAAAACACCC 
TTGTTTCTACT 

SEQ ID NO: 19

Фигура 2 (продолжение)
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Фигура 2

NA AGCAAAAGCAGGGGAAAATAAAAACAACCAAAatgaaggcaatactagtagttctgctatatacatttgcaaccgcaaa 
tgcagacacattatgtataggttatcatgcaaacaattcaacagacactgtagacacagtactagaaaagaatgtaacagtaacacact 
ctgttaaccttctagaagacaagcataacgggaaactatgcaaactaagaggggtagccccattgcatttgggtaaatgtaacattgctg 
gctggatcctgggaaatccagagtgtgaatcactctccacagcaagttcatggtcctacattgtggaaacatctagttcagacaatggaa 
cgtgttacccaggagatttcatcaattatgaggagctaagagagcaattgagctcagtgtcatcatttgaaaggtttgagatattccccaa 
aacaagttcatggcccaatcatgactcgaacaaaggtgtaacggcagcatgtcctcacgctggagcaaaaagcttctacaaaaatttaa 
tatggctagttaaaaaaggaaattcatacccaaagctcagccaatcctacattaatgataaagggaaagaagtcctcgtgctgtggggc 
attcaccatccatctactactgctgaccaacaaagtctctatcagaatgcagatgcatatgtttttgtggggacatcaagatacagcaaga 
agttcaagccggaaatagcaataagacccaaagtgagggatcaagaagggagaatgaactattactggacactagtagagccgggag 
acaaaataacattcgaagcaactggaaatctagtggtaccgagatatgcattcacaatggaaagaaatgctggatctggtattatcattt 
cagatacaccagtccacgattgcaatacaacttgtcagacacccgagggtgctataaacaccagcctcccatttcagaatatacatccga 
tcacaattggaaaatgtccaaagtatgtaaaaagcacaaaattgagactggccacaggattgaggaatgtcccgtctattcaatctaga 
ggcctattcggggccattgccggcttcattgaaggggggtggacagggatggtagatggatggtacggttatcaccatcaaaatgagca 
ggggtcaggatatgcagccgacctgaagagcacacaaaatgccattgacaagattactaacaaagtaaactctgttattgaaaagatg 
aatacacagttcacagcagtgggtaaagagttcaaccacctggaaaaaagaatagagaatttaaataaaaaagttgatgatggtttcct 
ggacatttggacttacaatgccgaactgttggttctattggaaaatgaaagaactttggactaccatgattcaaatgtgaagaacttgtat 
gaaaaggtaagaaaccagttaaaaaacaatgccaaggaaattggaaacggctgctttgaattttaccacaaatgcgataacacgtgca 
tggaaagtgtcaaaaatgggacttatgactacccaaaatactcagaggaagcaaaattaaacagagaaaaaatagatggggtaaagc 
tggaatcaacaaggatttaccagattttggcgatctattcaactgtcgccagttcattggtgctggtagtctccctgggggcaatcagcttc 
tggatgtgctctaatgggtctctacagtgtagaatatgtatttaaGATTAGAATTTCAGAGATATGAGGAAAAACACCCTT 
GTTTCTACT 

     SEQ ID NO: 20

NS 
AGCAAAAGCAGGGTGACAAAGACATAATGGATCCAAACACTGTGTCAAGCTTTCAGGTAGATTGCTTTCTTTGG 
CATGTCCGCAAACGAGTTGCAGACCAAGAACTAGGTGATGCCCCATTCCTTGATCGGCTTCGCCGAGATCAGAA 
ATCCCTAAGAGGAAGGGGCAGCACTCTTGGTCTGGACATCGAGACAGCCACACGTGCTGGAAAGCAGATAGTG 
GAGCGGATTCTGAAAGAAGAATCCGATGAGGCACTTAAAATGACCATGGCCTCTGTACCTGCGTCGCGTTACCTA 
ACCGACATGACTCTTGAGGAAATGTCAAGGGAATGGTCCATGCTCATACCCAAGCAGAAAGTGGCAGGCCCTCT 
TTGTATCAGAATGGACCAGGCGATCATGggaggaggtttcttcggagctattgctggtttcttggaaggaggatgggaaggaatgatt 
gcaggttggggaggaagagagagccggaacccagggaatgcttgataataagcggccgcAGTGTGATTTTTGACCGGCTGGAGAC 
TCTAATATTGCTAAGGGCTTTCACCGAAGAGGGAGCAATTGTTGGCGAAATTTCACCATTGCCTTCTCTTCCAGG 
ACATACTGCTGAGGATGTCAAAAATGCAGTTGGAGTCCTCATCGGAGGACTTGAATGGAATGATAACACAGTTC 
GAGTCTCTGAAACTCTACAGAGATTCGCTTGGAGAAGCAGTAATGAGAATGGGAGACCTCCACTCACTCCAAAA 
CAGAAACGAGAAATGGCGGGAACAATTAGGTCAGAAGTTTGAAGAAATAAGATGGTTGATTGAAGAAGTGAG 
ACACAAACTGAAGGTAACAGAGAATAGTTTTGAGCAAATAACATTTATGCAAGCCTTACATCTATTGCTTGAAGT 
GGAGCAAGAGATAAGAACTTTCTCATTTCAGCTTATTTAATAATAAAAAACACCCTTGTTTCTACT 

SEQ ID NO: 21

Фигура 2 (продолжение)
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FIG. 9
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FIG. 9 (cont.)
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FIG. 10
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