1/84

SEQ ID NO: 1 - fljB/STF2 amino acid sequence (hinge region underlined)

MAQVINTNSLSLLTQNNLNKSQSALGTAIERLSSGLRINSAKDDAAGQAIANRFETA
NIKGLTQASRNANDGISIAQTTEGALNEINNNLOQRVRELAVQSANSTNSQSDLDSI
QAEITQRLNEIDRVSGQTQFNGVKVLAQDNTLTIQVGANDGETIDIDLKQINSQTL
GLDSLNVQKAYDVKDTAVTTKAYANNGTTLDVSGLDDAATKAATGGTNGTASVTGG
AVKFDADNNKYFVTIGGFTGADAAKNGDYEVNVATDGTVTLAAGATKTTMPAGATT
KTEVQELKDTPAVVSADAKNALIAGGVDATDANGAELVKMSYTDKNGKTIEGGYAL
KAGDKYYAADYDEATGAIKAKTTSYTAADGTTKTAANQLGGVDGKTEVVTIDGKTY
NASKAAGHDFKAQPELAEAAAKTTENPLQKIDAALAQVDALRSDLGAVQONRENSAT
TNLGNTVNNLSEARSRIEDSDYATEVSNMSRAQILOQAGTSVLAQANQVPONVLSL
LR

Figure 1
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SEQ ID NO: 2 - fljB/STF2 nucleic acid sequence (hinge region underlined)

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGAATAACCTGAA
CAAATCCCAGTCCGCACTGGGCACCGCTATCGAGCGTCTGTCTTCTGGTCTGCGTA
TCAACAGCGCGAAAGACGATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCG
AACATCAAAGGTCTGACTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGC
GCAGACCACTGAAGGCGCGCTGAACGAAATCAACAACAACCTGCAGCGTGTGCGTG
AACTGGCGGTTCAGTCTGCTAACAGCACCAACTCCCAGTCTGACCTCGACTCCATC
CAGGCTGAAATCACCCAGCGCCTGAACGAAATCGACCGTGTATCCGGCCAGACTCA
GTTCAACGGCGTGAAAGTCCTGGCGCAGGACAACACCCTGACCATCCAGGTTGGCG
CCAACGACGGTGAAACTATCGATATCGATCTGAAGCAGATCAACTCTCAGACCCTG
GGTCTGGACTCACTGAACGTGCAGAAAGCGTATGATGTGAAAGATACAGCAGTAAC
AACGAAAGCTTATGCCAATAATGGTACTACACTGGATGTATCGGGTCTTGATGATG
CAGCTATTAAAGCGGCTACGGGTGGTACGAATGGTACGGCTTCTGTAACCGGTGGT
GCGGTTAAATTTGACGCAGATAATAACAAGTACTTTGTTACTATTGGTGGCTTTAC
TGGTGCTGATGCCGCCAAARAATGGCGATTATGAAGTTAACGTTGCTACTGACGGTA
CAGTAACCCTTGCGGCTGGCGCAACTAAAACCACAATGCCTGCTGGTGCGACAACT
AAAACAGAAGTACAGGAGTTAAAAGATACACCGGCAGTTGTTTCAGCAGATGCTAA
AAATGCCTTAATTGCTGGCGGCGTTGACGCTACCGATGCTAATGGCGCTGAGTTGG
TCAAAATGTCTTATACCGATAAAAATGGTAAGACAATTGAAGGCGGTTATGCGCTT
AAAGCTGGCGATAAGTATTACGCCGCAGATTACGATGAAGCGACAGGAGCAATTAA
AGCTAAAACTACAAGTTATACTGCTGCTGACGGCACTACCAAAACAGCGGCTAACC
AACTGGGTGGCGTAGACGGTAAAACCGAAGTCGTTACTATCGACGGTAAAACCTAC
AATGCCAGCAAAGCCGCTGGTCATGATTTCAAAGCACAACCAGAGCTGGCGGAAGC
AGCCGCTAAAACCACCGAAAACCCGCTGCAGAAAATTGATGCCGCGCTGGCGCAGG
TGGATGCGCTGCGCTCTGATCTGGGTGCGGTACAAAACCGTTTCAACTCTGCTATC
ACCAACCTGGGCAATACCGTAAACAATCTGTCTGAAGCGCGTAGCCGTATCGAAGA
TTCCGACTACGCGACCGAAGTTTCCAACATGTCTCGCGCGCAGATTCTGCAGCAGG
CCGGTACTTCCGTTCTGGCGCAGGCTAACCAGGTCCCGCAGAACGTGCTGTCTCTG
TTACGT

Figure 2
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SEQ ID NO: 3 - {I;B/STF2A amino acid sequence

MAQVINTNSLSLLTQNNLNKSQSALGTAIERLSSGLRINSAKDDAAGQATANRETA
NIKGLTQASRNANDGISIAQTTEGALNEINNNLOQRVRELAVQOSANSTNSQSDLDSI
QAEITQRLNEIDRVSGQTQFNGVKVLAQDNTLTIQVGANDGETIDIDLKQINSQTL
GLDSLNVHGAPVDPASPWTENPLOKIDAALAQVDALRSDLGAVONRFNSAITNLGN
TVNNLSEARSRIEDSDYATEVSNMSRAQILQQAGTSVLAQANQVPONVLSLLR

Figure 3



4/84

SEQ ID NO: 4 - fljB/STF2A nucleic acid sequence

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGAATAACCTGAA
CARATCCCAGTCCGCACTGGGCACCGCTATCGAGCGTCTGTCTTCTGGTCTGCGTA
TCAACAGCGCGAAAGACGATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCG
AACATCAAAGGTCTGACTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGC
GCAGACCACTGAAGGCGCGCTGAACGAAATCAACAACAACCTGCAGCGTGTGCGTG
AACTGGCGGTTCAGTCTGCTAACAGCACCAACTCCCAGTCTGACCTCGACTCCATC
CAGGCTGAAATCACCCAGCGCCTGAACGAAATCGACCGTGTATCCGGCCAGACTCA
GTTCAACGGCGTGAAAGTCCTGGCGCAGGACAACACCCTGACCATCCAGGTTGGCG
CCAACGACGGTGAAACTATCGATATCGATCTGAAGCAGATCAACTCTCAGACCCTG
GGTCTGGACTCACTGAACGTGCATGGAGCGCCGGTGGATCCTGCTAGCCCATGGAC
CGAAAACCCGCTGCAGAAAATTGATGCCGCGCTGGCGCAGGTGGATGCGCTGCGCT
CTGATCTGGGTGCGGTACAARAACCGTTTCAACTCTGCTATCACCAACCTGGGCAAT
ACCGTAAACAATCTGTCTGAAGCGCGTAGCCGTATCGAAGATTCCGACTACGCGAC
CGAAGTTTCCAACATGTCTCGCGCGCAGATTTTGCAGCAGGCCGGTACTTCCGTTC
TGGCGCAGGCTAACCAGGTCCCGCAGAACGTGCTGTCTCTGTTACGTG

Figure 4
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SEQIDNO: 5-pET/STF2A.JEIII+ nucleic acid sequence

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGAATAACCTGAA
CAAATCCCAGTCCGCACTGGGCACCGCTATCGAGCGTCTGTCTTCTGGTCTGCGTA
TCAACAGCGCGARAGACGATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCG
AACATCAAAGGTCTGACTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGC
GCAGACCACTGAAGGCGCGCTGAACGAAATCAACAACAACCTGCAGCGTGTGCGTG
AACTGGCGGTTCAGTCTGCTAACAGCACCAACTCCCAGTCTGACCTCGACTCCATC
CAGGCTGAAATCACCCAGCGCCTGAACGAAATCGACCGTGTATCCGGCCAGACTCA
GTTCAACGGCGTGAAAGTCCTGGCGCAGGACAACACCCTGACCATCCAGGTTGGCG
CCAACGACGGTGAAACTATCGATATCGATCTGAAGCAGATCAACTCTCAGACCCTG
GGTCTGGACTCACTGAACGTGCATGGAGCGCCGGTGGATCCTGCTAGCCCATGGAC
CGAAAACCCGCTGCAGAARAATTGATGCCGCGCTGGCGCAGGTGGATGCGCTGCGCT
CTGATCTGGGTGCGGTACAAAACCGTTTCAACTCTGCTATCACCAACCTGGGCAAT
ACCGTAAACAATCTGTCTGAAGCGCGTAGCCGTATCGAAGATTCCGACTACGCGAC
CGAAGTTTCCAACATGTCTCGCGCGCAGATTTTGCAGCAGGCCGGTACTTCCGTTC
TGGCGCAGGCTAACCAGGTCCCGCAGAACGTGCTGTCTCTGTTACGTGAATTCTGC
AGATATCCAGCACAGTGGCGGCCGCTCATGGACAAACTGGCTCTGAAAGGCACAAC
CTATGGCATGTGTACAGAAAAATTCTCGTTCGCGAAAAATCCGGTGGACACTGGTC
ACGGAACAGTTGICATTGAACTCTICCIACTCTGGGAGTGATGGCCCCTGCAAAATT
CCGATTGTTTCCGTTGCGAGCCTCAATGACATGACCCCCGTTGGGCGGCTGGTGAC
AGTGAACCCCTTCGTCGCGACTTCCAGTGCCAACTCAAAGGTGCTGGTCGAGATGG
AACCCCCCTTCGGAGACTCCTACATCGTAGTTGGAAGGGGAGACAAGCAGATCAAC
CACCATTGGCACAAAGCTGGAAGCACGCTGGGCAAGGCC:

Figure 5
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SEQIDNO: 6 -pET/STF2 .JEIII+ amino acid sequence

MAQVINTNSLSLLTQNNLNKSQSALGTAIERLSSGLRINSAKDDAAGQAIANRFTANIKG
LTQASRNANDGISIAQTTEGALNEINNNLQRVRELAVQSANSTNSQSDLDSIQAEITQRL
NEIDRVSGQTQFNGVKVLAQDNTLTIQVGANDGETIDIDLKQINSQTLGLDSLNVHGAPV
DPASPWTENPLQKIDAALAQVDALRSDLGAVONRFNSAITNLGNTVNNLSEARSRIEDSD
YATEVSNMSRAQILQOQAGTSVLAQANQVPONVLSLLREFCRYPAQWRPLMDKLALKGTTY
GMCTEKFSFAKNPVDTGHGTVVIELSYSGSDGPCKIPIVSVASLNDMTPVGRLVTVNPEV
ATSSANSKVLVEMEPPFGDSYIVVGRGDKQINHHWHKAGSTLGKA

Figure 6
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SEQ ID NO: 29 - STF2.EIII+ nucleic acid sequence

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGAATAACCTGAACAAA
TCCCAGTCCGCACTGGGCACCGCTATCGAGCGTCTGTCTTCTGGTCTGCGTATCAACAGC
GCGAAAGACGATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCGAACATCAAAGGT
CTGACTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGCGCAGACCACTGAAGGC
GCGCTGAACGAAATCAACAACAACCTGCAGCGTGTGCGTGAACTGGCGGTTCAGTCTGCT
AACAGCACCAACTCCCAGTCTGACCTCGACTCCATCCAGGCTGAAATCACCCAGCGCCTG
AACGAAATCGACCGTGTATCCGGCCAGACTCAGTTCAACGGCGTGAAAGTCCTGGCGCAG
GACAACACCCTGACCATCCAGGTTGGCGCCAACGACGGTGAAACTATCGATATCGATCTG
AAGCAGATCAACTCTCAGACCCTGGGTCTGGACTCACTGAACGTGCAGAAAGCGTATGAT
GTGAAAGATACAGCAGTAACAACGAAAGCTTATGCCAATAATGGTACTACACTGGATGTA
TCGGGTCTTGATGATGCAGCTATTAAAGCGGCTACGGGTGGTACGAATGGTACGGCTTCT
GTAACCGGTGGTGCGGTTAAATTTGACGCAGATAATAACAAGTACTTTGTTACTATTGGT
GGCTTTACTGGTGCTGATGCCGCCAAAAATGGCGATTATGAAGTTAACGTTGCTACTGAC
GGTACAGTAACCCTTGCGGCTGGCGCAACTAAAACCACAATGCCTGCTGGTGCGACAACT
AAAACAGAAGTACAGGAGTTAAAAGATACACCGGCAGTTGTTTCAGCAGATGCTAAAAAT
GCCTTAATTGCTGGCGGCGTTGACGCTACCGATGCTAATGGCGCTGAGTTGGTCAAAATG
TCTTATACCGATAAAAATGGTAAGACAATTGAAGGCGGTTATGCGCTTARAGCTGGCGAT
AAGTATTACGCCGCAGATTACGATGAAGCGACAGGAGCAATTAAAGCTAAAACTACAAGT
TATACTGCTGCTGACGGCACTACCAAAACAGCGGCTAACCAACTGGGTGGCGTAGACGGT
AAAACCGAAGTCGTTACTATCGACGGTAAAACCTACAATGCCAGCAAAGCCGCTGGTCAT
GATTTCAAAGCACAACCAGAGCTGGCGGAAGCAGCCGCTAAAACCACCGAAAACCCGCTG
CAGAAAATTGATGCCGCGCTGGCGCAGGTGGATGCGCTGCGCTCTGATCTGGGTGCGGTA
CAAAACCGTTTCAACTCTGCTATCACCAACCTGGGCAATACCGTAAACAATCTGTCTGAA
GCGCGTAGCCGTATCGAAGATTCCGACTACGCGACCGAAGTTTCCAACATGTCTCGCGCG
CAGATTCTGCAGCAGGCCGGTACTTCCGTTCTGGCGCAGGCTAACCAGGTCCCGCAGAAC
GTGCTGTCTCTGTTACGTATGGAAAAATTGCAGTTGAAGGGAACAACCTATGGCGTCTGT

TCAAAGGCTTTCAAGTTTCTTGGGACTCCCGCAGACACAGGTCACGGCACTGTGGTGTTG
GAATTGCAGTACACTGGCACGGATGGACCTTGCAAAGTTCCTATCTCGTCAGTGGCTTCA
TTGAACGACCTAACGCCAGTGGGCAGATTGGTCACTGTCAACCCTTTTGTTTCAGTGGCC
ACGGCCAACGCTAAGGTCCTGATTGAATTGGAACCACCCTTTGGAGACTCATACATAGTG
GTGGGCAGAGGAGAACAACAGATCAATCACCATTGGCACAAGTCTGGAAGCAGCATTGGC
ARAA

Figure 7
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SEQ ID NO: 30 - f]jB/STF2.EIII+ amino acid sequence of SEQ ID NO: 29

MAQVINTNSLSLLTQNNLNKSQSALGTAIERLSSGLRINSAKDDAAGQAIANRFETA
NIKGLTQASRNANDGISIAQTTEGALNEINNNLQRVRELAVQSANSTNSQSDLDSI
QAEITQRLNEIDRVSGQTQFNGVKVLAQDNTLTIQVGANDGETIDIDLKQINSQTL
GLDSLNVQKAYDVKDTAVTTKAYANNGTTLDVSGLDDAAIKAATGGTNGTASVTGG
AVKFDADNNKYFVTIGGEFTGADAAKNGDYEVNVATDGTVTLAAGATKTTMPAGATT
KTEVQELKDTPAVVSADAKNALIAGGVDATDANGAELVKMSYTDKNGKTIEGGYAL
KAGDKYYAADYDEATGAIKAKTTSYTAADGTTKTAANQLGGVDGKTEVVTIDGKTY
NASKAAGHDFKAQPELAEAAAKTTENPLQKIDAALAQVDALRSDLGAVONRENSAT
TNLGNTVNNLSEARSRIEDSDYATEVSNMSRAQILQQAGTSVLAQANQVPQONVLSL
LRMEKLQLKGTTYGVCSKAFKFLGTPADTGHGTVVLELQYTGTDGPCKVPISSVAS
LNDLTPVGRLVTVNPFVSVATANAKVLIELEPPFGDSYIVVGRGEQQINHHWHKSG
SSIGK

Figure 8



9/84

SEQ ID NO: 31 - STF2A EIll+ nucleic acid sequence

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGAATAACCTGAA
CAAATCCCAGTCCGCACTGGGCACCGCTATCGAGCGTCTGTCTTCTGGTCTGCGTA
TCAACAGCGCGAAAGACGATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCG
AACATCAAAGGTCTGACTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGC
GCAGACCACTGAAGGCGCGCTGAACGAAATCAACAACAACCTGCAGCGTGTGCGTG
AACTGGCGGTTCAGTCTGCTAACAGCACCAACTCCCAGTCTGACCTCGACTCCATC
CAGGCTGAAATCACCCAGCGCCTGAACGAAATCGACCGTGTATCCGGCCAGACTCA
GTTCAACGGCGTGAAAGTCCTGGCGCAGGACAACACCCTGACCATCCAGGTTGGCG
CCAACGACGGTGAAACTATCGATATCGATCTGAAGCAGATCAACTCTCAGACCCTG
GGTCTGGACTCACTGAACGTGCATGGAGCGCCGGTGGATCCTGCTAGCCCATGGAC
CGAAAACCCGCTGCAGAARATTGATGCCGCGCTGGCGCAGGTGGATGCGCTGCGCT
CTGATCTGGGTGCGGTACARAACCGTTTCAACTCTGCTATCACCAACCTGGGCAAT
ACCGTAAACAATCTGTCTGAAGCGCGTAGCCGTATCGAAGATTCCGACTACGCGAC
CGAAGTTTCCAACATGTCTCGCGCGCAGATTTTGCAGCAGGCCGGTACTTCCGTTC
TGGCGCAGGCTAACCAGGTCCCGCAGAACGTGCTGTCTCTGTTACGTATGGAAAAA
TTGCAGTTGAAGGGAACAACCTATGGCGTCTGTITCAAAGGCTTTCAAGTTTCTTGG
GACTCCCGCAGACACAGGTCACGGCACTGTGGTGTTGGAATTGCAGTACACTGGCA
CGGATGGACCTTGCAAAGTTCCTATCTCGTCAGTGGCTTCATTGAACGACCTAACG
CCAGTGGGCAGATTGGTCACTGTCAACCCTTTTGTTTCAGTGGCCACGGCCAACGC
TAAGGTCCTGATTGAATTGGAACCACCCTTTGGAGACTCATACATAGTGGTGGGCA
GAGGAGAACAACAGATCAATCACCATTGGCACAAGTCTGGAAGCAGCATTGGCAAA

Figure 9
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SEQ ID NO: 32 - fljB/STF2A.EIII" amino acid sequence of SEQ ID NO: 31

MAQVINTNSLSLLTONNLNKSQSALGTAIERLSSGLRINSAKDDAA
GQAIANRFTANIKGLTQASRNANDGISIAQTTEGALNEINNNLQRV
RELAVQSANSTNSQSDLDSIQAEITQRLNEIDRVSGQTQFNGVKVL
AQDNTLTIQVGANDGETIDIDLKQINSQTLGLDSLNVHGAPVDPAS
PWTENPLQKIDAALAQVDALRSDLGAVQNRFNSAITNLGNTVNNLS
EARSRIEDSDYATEVSNMSRAQILQOQAGT SVLAQANQVPONVLSLL
RMEKLQLKGTTYGVCSKAFKFLGTPADTGHGTVVLELQYTGTDGPC
KVPISSVASLNDLTPVGRLVIVNPFVSVATANAKVLIELEPPFGDS
YIVVGRGEQQINHHWHKSGSSIGK

Figure 10
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SEQ ID NO: 33 - STF2A EIII+ nucleic acid sequence

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGA
ATAACCTGAACAAATCCCAGTCCGCACTGGGCACCGCTATCGAGCG
TCTGTCTTCTGGTCTGCGTATCAACAGCGCGARAGACGATGCGGCA
GGTCAGGCGATTGCTAACCGTTTCACCGCGAACATCAAAGGTCTGA
CTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGCGCAGAC
CACTGAAGGCGCGCTGAACGAAATCAACAACAACCTGCAGCGTGTG
CGTGAACTGGCGGTTCAGTCTGCTAACAGCACCAACTCCCAGTCTG
ACCTCGACTCCATCCAGGCTGAAATCACCCAGCGCCTGAACGAAAT
CGACCGTGTATCCGGCCAGACTCAGTTCAACGGCGTGARAGTCCTG
GCGCAGGACAACACCCTGACCATCCAGGTTGGCGCCAACGACGGTG
AAACTATCGATATCGATCTGAAGCAGATCAACTCTCAGACCCTGGG
TCTGGACTCACTGAACGTGCATGGAGCGCCGETGGATCCTGCTAGC
CCATGGACCGAAAACCCGCTGCAGARAATTGATGCCGCGCTGGCGC
AGGTGGATGCGCTGCGCTCTGATCTGGGTGCGGTACAAAACCGTTT
CAACTCTGCTATCACCAACCTGGGCAATACCGTAAACAATCTGTCT
GAAGCGCGTAGCCGTATCGAAGATTCCGACTACGCGACCGAAGTTT
CCAACATGTCTCGCGCGCAGATTTTGCAGCAGGCCGGTACTTCCGT
TCTGGCGCAGGCTAACCAGGTCCCGCAGAACGTGCTGTCTCTGTTA
CGTGAATTCTGCAGATATCCAGCACAGTGGCGGCCGCTCATGGAAA
AATTGCAGTTGAAGGGAACAACCTATGGCGTCTGTTCAAAGGCTTT
CAAGTTTCTTGGGACTCCCGCAGACACAGGTCACGGCACTGTGGTG
TTGGAATTGCAGTACACTGGCACGGATGGACCTTGCAAAGTTCCTA
TCTCGTCAGTGGCTTCATTGAACGACCTAACGCCAGTGGGCAGATT
GGTCACTGTCAACCCTTTTGTTTCAGTGGCCACGGCCAACGCTAAG
GTCCTGATTGAATTGGAACCACCCTTTGGAGACTCATACATAGTGG
TGGGCAGAGGAGAACAACAGATCAATCACCATTGGCACAAGTCTGG
AAGCAGCATTGGCAAACCCTTAATAAGC

Figure 11
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SEQ ID NO: 34 - fljB/STF2A.EIII+ amino acid sequence of SEQ ID NO: 33

MAQVINTNSLSLLTQONNLNKSQSALGTAIERLSSGLRINSAKDDAA
GOAIANRFTANIKGLTQASRNANDGISIAQTTEGALNEINNNLQRV
RELAVQSANSTNSQSDLDSIQAEITQRLNEIDRVSGQTQFNGVKVL
AQDNTLTIQVGANDGETIDIDLKQINSQTLGLDSLNVHGAPVDPAS
PWTENPLQKIDAALAQVDALRSDLGAVONRENSATITNLGNTVNNLS
EARSRIEDSDYATEVSNMSRAQILQOAGT SVLAQANQVPONVLSLL
REFCRYPAQWRPLMEKLQLKGTTYGVCSKAFKFLGTPADTGHGTVV
LELQYTGTDGPCKVPISSVASLNDLTPVGRLVTVNPFVSVATANAK
VLIELEPPFGDSYIVVGRGEQQINHHWHKSGSSIGKPLIS

Figure 12
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SEQ ID NO: 35 - STF2.EIII+- STF2 nucleic acid sequence

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGAATAACCTGAACAAA
TCCCAGTCCGCACTGGGCACCGCTATCGAGCGTCTGTCTTCTGGTCTGCGTATCAACAGC
GCGAAAGACGATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCGAACATCAAAGGT
CTGACTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGCGCAGACCACTGAAGGC
GCGCTGAACGAAATCAACAACAACCTGCAGCGTGTGCGTGAACTGGCGGTTCAGTCTGCT
AACAGCACCAACTCCCAGTCTGACCTCGACTCCATCCAGGCTGAAATCACCCAGCGCCTG
AACGAAATCGACCGTGTATCCGGCCAGACTCAGTTCAACGGCGTGAAAGTCCTGGCGCAG
GACAACACCCTGACCATCCAGGTTGGCGCCAACGACGGTGAAACTATCGATATCGATCTG
AAGCAGATCAACTCTCAGACCCTGGGTCTGGACTCACTGAACGTGCAGAAAGCGTATGAT
GTGAAAGATACAGCAGTAACAACGAAAGCTTATGCCAATAATGGTACTACACTGGATGTA
TCGGGTCTTGATGATGCAGCTATTAAAGCGGCTACGGGTGGTACGAATGGTACGGCTTCT
GTAACCGGTGGTGCGGTTAAATTTGACGCAGATAATAACAAGTACTTTGTTACTATTGGT
GGCTTTACTGGTGCTGATGCCGCCAAAAATGGCGATTATGAAGTTAACGTTGCTACTGAC
GGTACAGTAACCCTTGCGGCTGGCGCAACTAAAACCACAATGCCTGCTGGTGCGACAACT
AAAACAGAAGTACAGGAGTTAAAAGATACACCGGCAGTTGTTTCAGCAGATGCTAAAAAT
GCCTTAATTGCTGGCGGCGTTGACGCTACCGATGCTAATGGCGCTGAGTTGGTCAAAATG
TCTTATACCGATAAAAATGGTAAGACAATTGAAGGCGGTTATGCGCTTAAAGCTGGCGAT
AAGTATTACGCCGCAGATTACGATGAAGCGACAGGAGCAATTAAAGCTAAAACTACAAGT
TATACTGCTGCTGACGGCACTACCAAAACAGCGGCTAACCAACTGGGTGGCGTAGACGGT
AAAACCGAAGTCGTTACTATCGACGGTAAAACCTACAATGCCAGCAAAGCCGCTGGTCAT
GATTTCAAAGCACAACCAGAGCTGGCGGAAGCAGCCGCTAAAACCACCGAARAACCCGCTG
CAGAAAATTGATGCCGCGCTGGCGCAGGTGGATGCGCTGCGCTCTGATCTGGGTGCGGTA
CAAAACCGTTTCAACTCTGCTATCACCAACCTGGGCAATACCGTAAACAATCTGTCTGAA
GCGCGTAGCCGTATCGAAGATTCCGACTACGCGACCGAAGTTTCCAACATGTCTCGCGCG
CAGATTCTGCAGCAGGCCGGTACTTCCGTTCTGGCGCAGGCTAACCAGGTCCCGCAGAAC
GTGCTGTCTCTGTTACGTGAATTCTGCAGATATCCAGCACAGTGGCGGCCGCTCATGG
AAAAATTGCAGTTGAAGGGAACAACCTATGGCGTCTGTTCAAAGGCTTTCAAGTTTCT
TGGGACTCCCGCAGACACAGGTCACGGCACTGTGGTGTTGGAATTGCAGTACACTGGC
ACGGATGGACCTTGCAAAGTTCCTATCTCGICAGTGGCTTCATTGAACGACCTAACGC
CAGTGGGCAGATTGGTCACTGTCAACCCTTTTGTTTCAGTGGCCACGGCCAACGCTAA
GGTCCTGATTGAATTGGAACCACCCTTTGGAGACTCATACATAGTGGTGGGCAGAGGA
GAACAACAGATCAATCACCATTGGCACAAGTCTGGAAGCAGCATTGGCAAA

Figure 13
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SEQ ID NO: 36 - {ljB/STF2.EIll+ amino acid sequence of SEQ ID NO: 35

MAQVINTNSLSLLTQNNLNKSQSALGTAIERLSSGLRINSAKDDAAGQAIA
NRFTANIKGLTQASRNANDGISIAQTTEGALNEINNNLQRVRELAVQSANS
TNSQSDLDSIQAEITQRLNEIDRVSGQTQFNGVKVLAQDNTLTIQVGANDG
ETIDIDLKQINSQTLGLDSLNVQKAYDVKDTAVITKAYANNGTTLDVSGLD
DAATKAATGGTNGTASVTGGAVKFDADNNKYFVTIGGFTGADAAKNGDYEV
NVATDGTVTLAAGATKTTMPAGATTKTEVQELKDTPAVVSADAKNALIAGG
VDATDANGAELVKMSYTDKNGKTIEGGYALKAGDKYYAADYDEATGAIKAK
TTSYTAADGTTKTAANQLGGVDGKTEVVTIDGKTYNASKAAGHDFKAQPEL
AEAAAKTTENPLQKIDAALAQVDALRSDLGAVONREFNSAITNLGNTVNNLS
EARSRIEDSDYATEVSNMSRAQILQQAGTSVLAQANQVPONVLSLLREFCR
YPAQWRPLMEKLQLKGTTYGVCSKAFKFLGTPADTGHGIVVLELQYTGTDG
PCKVPISSVASLNDLTPVGRLVIVNPFVSVATANAKVLIELEPPFGDSYIV
VGRGEQQINHHWHKSGSSIGK

Figure 14
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SEQ ID NO: 37 - fljB/STF2A.EIII+ nucleic acid sequence of SEQ ID NO: 38

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGAATAACCTGAA
CAAATCCCAGTCCGCACTGGGCACCGCTATCGAGCGTCTGTCTTCTGGTCTGCGTA
TCAACAGCGCGAAAGACGATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCG
AACATCAAAGGTCTGACTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGC
GCAGACCACTGAAGGCGCGCTGAACGAAATCAACAACAACCTGCAGCGTGTGCGTG
AACTGGCGGTTCAGTCTGCTAACAGCACCAACTCCCAGTCTGACCTCGACTCCATC
CAGGCTGAAATCACCCAGCGCCTGAACGAAATCGACCGTGTATCCGGCCAGACTCA
GTTCAACGGCGTGAAAGTCCTGGCGCAGGACAACACCCTGACCATCCAGGTTGGCG
CCAACGACGGTGAAACTATCGATATCGATCTGAAGCAGATCAACTCTCAGACCCTG
GGTCTGGACTCACTGAACGTGACCGAARACCCGCTGCAGAAAATTGATGCCGCGCT
GGCGCAGGTGGATGCGCTGCGCTCTGATCTGGGTGCGGTACAAAACCGTTTCAACT
CTGCTATCACCAACCTGGGCAATACCGTAAACAATCTGTCTGAAGCGCGTAGCCGT
ATCGAAGATTCCGACTACGCGACCGAAGTTTCCAACATGTCTCGCGCGCAGATTCT
GCAGCAGGCCGGTACTTCCGTTCTGGCGCAGGCTAACCAGGTCCCGCAGAACGTGC
TGTCTCTGTTACGTATGGAAAAATTGCAGTTGAAGGGAACAACCTATGGCGTCTGT
TCAAAGGCTTTCAAGTTTCTTGGGACTCCCGCAGACACAGGTCACGGCACTGTGGT
GTTGGAATTGCAGTACACTGGCACGGATGGACCTTGCAAAGTTCCTATCTCGTCAG
TGGCTTCATTGAACGACCTAACGCCAGTGGGCAGATTGGTCACTGTCAACCCTTTT
GITTCAGTGGCCACGGCCAACGCTAAGGTCCTGATTGAATTGGAACCACCCTITIGG
AGACTCATACATAGTGGTGGGCAGAGGAGAACAACAGATCAATCACCATTGGCACA
AGTCTGGAAGCAGCATTGGCAAA

Figure 15
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SEQ ID NO: 38 - fljB/STF2A EIIIl+ amino acid sequence of SEQ ID NO: 37

MAQVINTNSLSLLTQONNLNKSQSALGTAIERLSSGLRINSAKDDAAGQAIANRETA
NIKGLTQASRNANDGISIAQTTEGALNEINNNLQRVRELAVQSANSTNSQSDLDSI
QAEITQRLNEIDRVSGQTQFNGVKVLAQDNTLTIQVGANDGETIDIDLKQINSQTL
GLDSLNVTENPLQKIDAALAQVDALRSDLGAVQONRFNSAITNLGNTVNNLSEARSR
IEDSDYATEVSNMSRAQILQOAGT SVLAQANQVPONVLSLLRMERLQLKGTTYGVC
SKAFKFLGTPADTGHGTVVLELQYTGTDGPCKVPISSVASLNDLTPVGRLVTVNPF
VSVATANAKVLIELEPPFGDSYIVVGRGEQQINHHWHKSGSSIGK

Figure 16
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SEQ ID NO: 54 - f]jB/STF2.EIII+ nucleic acid sequence

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGAATAACCTGAACARAA
TCCCAGTCCGCACTGGGCACCGCTATCGAGCGTCTGTCTTCTGGTCTGCGTATCAACAGC
GCGAAAGACGATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCGAACATCAAAGGT
CTGACTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGCGCAGACCACTGAAGGC
GCGCTGAACGAAATCAACAACAACCTGCAGCGTGTGCGTGAACTGGCGGTTCAGTCTGCT
AACAGCACCAACTCCCAGTCTGACCTCGACTCCATCCAGGCTGAAATCACCCAGCGCCTG
AACGAAATCGACCGTGTATCCGGCCAGACTCAGTTCAACGGCGTGAAAGTCCTGGCGCAG
GACAACACCCTGACCATCCAGGTTGGCGCCAACGACGGTGAAACTATCGATATCGATCTG
AAGCAGATCAACTCTCAGACCCTGGGTCTGGACTCACTGAACGTGCAGAAAGCGTATGAT
GTGAAAGATACAGCAGTAACAACGAAAGCTTATGCCAATAATGGTACTACACTGGATGTA
TCGGGTCTTGATGATGCAGCTATTAAAGCGGCTACGGGTGGTACGAATGGTACGGCTTCT
GTAACCGGTGGTGCGGTTAAATTTGACGCAGATAATAACAAGTACTTTGTTACTATTGGT
GGCTTTACTGGTGCTGATGCCGCCAAAAATGGCGATTATGAAGTTAACGTTGCTACTGAC
GGTACAGTAACCCTTGCGGCTGGCGCAACTAAAACCACAATGCCTGCTGGTGCGACAACT
AAAACAGAAGTACAGGAGTTAAAAGATACACCGGCAGTTGTTTCAGCAGATGCTAAAAAT
GCCTTAATTGCTGGCGGCGTTGACGCTACCGATGCTAATGGCGCTGAGTTGGTCAAAATG
TCTTATACCGATAAAAATGGTAAGACAATTGAAGGCGGTTATGCGCTTAAAGCTGGCGAT
AAGTATTACGCCGCAGATTACGATGAAGCGACAGGAGCAATTAAAGCTAAAACTACAAGT
TATACTGCTGCTGACGGCACTACCAAAACAGCGGCTAACCAACTGGGTGGCGTAGACGGT
AAAACCGAAGTCGTTACTATCGACGGTAAAACCTACAATGCCAGCAAAGCCGCTGGTCAT
GATTTCAAAGCACAACCAGAGCTGGCGGAAGCAGCCGCTAAAACCACCGAAAACCCGCTG
CAGAAAATTGATGCCGCGCTGGCGCAGGTGGATGCGCTGCGCTCTGATCTGGGTGCGGTA
CAAAACCGTTTCAACTCTGCTATCACCAACCTGGGCAATACCGTAAACAATCTGTCTGAA
GCGCGTAGCCGTATCGAAGATTCCGACTACGCGACCGAAGTTTCCAACATGTCTCGCGCG
CAGATTCTGCAGCAGGCCGGTACTTCCGTTCTGGCGCAGGCTAACCAGGTCCCGCAGAAC
GTGCTGTCTCTGTTACGTAAGGGCAATTCGAAGCTTGAAGGTCAATTGGAATTCCCTAGG
ACTAGTATGGAAAAATTGCAGTTGAAGGGAACAACCTATGGCGTCTGTTCAAAGGCTTTC
AAGTTTCTTGGGACTCCCGCAGACACAGGTCACGGCACTGTGGTGTTGGAATTGCAGTAC
ACTGGCACGGATGGACCTTGCAAAGTTCCTATCTCGTCAGTGGCTTCATTGAACGACCTA
ACGCCAGTGGGCAGATTGGTCACTGTCAACCCTTTTGTTTCAGTGGCCACGGCCAACGCT
AAGGTCCTGATTGAATTGGAACCACCCTTTGGAGACTCATACATAGTGGTGGGCAGAGGA
GAACAACAGATCAATCACCATTGGCACAAGTCTGGAAGCAGCATTGGCAAA

Figure 17
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SEQ ID NO: 55 - fljB/STF2.EIIl+ amino acid sequence

MAQVINTNSLSLLTQNNLNKSQSALGTAIERLSSGLRINSAKDDAAGQATANRFTANIKG
LTQASRNANDGISIAQTTEGALNEINNNLOQRVRELAVQSANSTNSQSDLDSIQAEITQRL
NEIDRVSGQTQFNGVKVLAQDNTLTIQVGANDGETIDIDLKQINSQTLGLDSLNVQKAYD
VKDTAVTTKAYANNGTTLDVSGLDDAATKAATGGTNGTASVTGGAVKFDADNNKYFVTIG
GFTGADAAKNGDYEVNVATDGTVTLAAGATKTTMPAGATTKTEVOELKDTPAVVSADAKN
ALTAGGVDATDANGAELVKMSYTDKNGKTIEGGYALKAGDKYYAADYDEATGAIKAKTTS
YTAADGTTKTAANQLGGVDGKTEVVTIDGKTYNASKAAGHDFKAQPELAEAAAKTTENPL
OKIDAALAQVDALRSDLGAVONRFNSAITNLGNTVNNLSEARSRIEDSDYATEVSNMSRA
QILQOQAGTSVLAQANQVPONVLSLLRKGNSKLEGQLEFPRTSMEKLOLKGTTYGVCSKAF
KFLGTPADTGHGTVVLELQYTGTDGPCKVPISSVASLNDLTPVGRLVIVNPFVSVATANA
KVLIELEPPFGDSYIVVGRGEQQINHHWHKSGSSIGK

Figure 18
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SEQ ID NO: 58 - Salmonella muenchen flagellin fliC amino acid sequence (hinge
underlined) :

MAQVINTNSLSLLTONNLNKSQSALGTAIERLSSGLRINSAKDDAAGQAIANRETA
NIKGLTQASRNANDGISIAQTTEGALNEINNNLQRVRELAVQSANGTNSQSDLDSI
QAEITQRLNEIDRVSGQTQFNGVKVLAQDNTLTIQVGANDGETIDIDLKEISSKTL
GLDKLNVQODAYTPKETAVTVDKTTYKNGTDTITAQSNTDIQTAIGGGATGVTGADI
KFKDGQYYLDVKGGASAGVYKATYDETTKKVNIDTTDKTPLATAEATATIRGTATIT
HNQIAEVTKEGVDTTTVAAQLAAAGVTGADKDNTSLVKLSFEDKNGKVIDGGYAVK
MGDDFYAATYDEKTGTITAKTTTYTDGAGVAQTGAVKFGGANGKSEVVTATDGKTY
LASDLDKHNFRTGGELKEVNTDKTENPLOKIDAALAQVDTLRSDLGAVQNRENSATL
TNLGNTVNNLSSARSRIEDSDYATEVSNMSRAQILQQAGTSVLAQANQVPQONVLSL
LR

Figure 19
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SEQ ID NO: 59 - Salmonella muenchen flagellin fliC nucleic acid sequence (hinge
underlined)

ATGGCACAAGTCATTAATACAAACAGCCTGTCGCTGTTGACCCAGAATAACCTGAA
CAAATCCCAGTCCGCTCTGGGCACCGCTATCGAGCGTCTGTCTTCCGGTCTGCGTA
TCAACAGCGCGAAAGACGATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCG
AACATCAAAGGTCTGACTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGC
GCAGACCACTGAAGGCGCGCTGAACGAAATCAACAACAACCTGCAGCGTGTGCGTG
AACTGGCGGTTCAGTCTGCTAACGGTACTAACTCCCAGTCTGACCTTGACTCTATC
CAGGCTGAAATCACCCAGCGTCTGAACGAAATCGACCGTGTATCCGGTCAGACTCA
GTTCAACGGCGTGAAAGTCCTGGCGCAGGACAACACCCTGACCATCCAGGTTGGTG
CCAACGACGGTGAAACTATTGATATTGATTTAAAAGAAATTAGCTCTAAAACACTG
GGACTTGATAAGCTTAATGTCCAGGATGCCTACACCCCGAAAGAAACTGCTGTAAC
CGTTGATAAAACTACCTATAAAAATGGTACAGATACTATTACAGCCCAGAGCAATA
CTGATATCCAAACTGCAATTGGCGGTGGTGCAACGGGGGTTACTGGGGCTGATATC
AAATTTAAAGATGGTCAATACTATTTAGATGTTAAAGGCGGTGCTTCTGCTGGTGT
TTATAAAGCCACTTATGATGAAACTACAAAGAAAGTTAATATTGATACGACTGATA
AAACTCCGTTAGCAACTGCGGAAGCTACAGCTATTCGGGGAACGGCCACTATAACC
CACAACCAAATTGCTGAAGTAACAAAAGAGGGTGTTGATACGACCACAGTTGCGGC
TCAACTTGCTGCTGCAGGGGTTACTGGTGCCGATAAGGACAATACTAGCCTTGTAA
AACTATCGTTTGAGGATAAAAACGGTAAGGTTATTGATGGTGGCTATGCAGTGAAA
ATGGGCGACGATTTCTATGCCGCTACATATGATGAGAAAACAGGTACAATTACTGC
TAAAACAACCACTTATACAGATGGTGCTGGCGTTGCTCAAACTGGAGCTGTGAAAT
" TTGGTGGCGCAAATGGTAAATCTGAAGTTGTTACTGCTACCGATGGTAAAACTTAC
TTAGCAAGCGACCTTGACAAACATAACTTCAGAACAGGCGGTGAGCTTAAAGAGGT
TAATACAGATAAGACTGAAAACCCACTGCAGAAAATTGATGCTGCCTTGGCACAGG
TTGATACACTTCGTTCTGACCTGGGTGCGGTACAGAACCGTTTCAACTCCGCTATC
ACCAACCTGGGCAATACCGTAAATAACCTGTCTTCTGCCCGTAGCCGTATCGAAGA
TTCCGACTACGCGACCGAAGTCTCCAACATGTCTCGCGCGCAGATTCTGCAGCAGG
CCGGTACCTCCGTTCTGGCGCAGGCTAACCAGGTTCCGCAAAACGTCCTCTCTTTA
CTGCGTTAA

Figure 20
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SEQ ID NO: 63 - linker nucleic acid sequence

AAGGGCAATTCGAAGCTTGAAGGTCAATTGGAATTCCCTAGGACTAGTC
CAGTGTGGTGGAATTCTGCAGATATCCAGCACAGTGGCGGCCGCCAGTG
TGATGGATATCTGCAGAATTCGCCCTTGCGGCCGCTC

Figure 21
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SEQ ID NO: 64 - Hepatitis C E1 amino acid sequence

YQVRNSTGLYHVTNDCPNSSIVYEAADAILHTPGCVPCVREGNASRCWVA
MTPTVATRDGKLPATQLRRHIDLLVGSATLCSALYVGDLCGSVFLVGQLFT
FSPRRHWTTQGCNCSIYPGHITGHRMAWDMMMNWSPTTALVMAQLLRIPQ
AILDMIAGAHWGVLAGIAYFSMVGNWAKVLVVLLLFAGVDA

Figure 22
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SEQ ID NO: 65 - Hepatitis C E2 amino acid sequence

ETHVTGGSAGHTVSGFVSLLAPGAKQNVQLINTNGSWHLNSTALNCNDSLN
TGWLAGLFYHHKFNSSGCPERLASCRPLTDFDQGWGPISYANGSGPDQRPY
CWHYPPKPCGIVPAKSVCGPVYCFTPSPVVVGTTDRSGAPTYSWGENDTDV
FVLNNTRPPLGNWFGCTWMNSTGFTKVCGAPPCVIGGAGNNTLHCPTDCFR
KHPDATYSRCGSGPWITPRCLVDYPYRLWHYPCTINYTIFKIRMYVGGVEH
RLEAACNWTRGERCDLEDRDRSELSPLLLTTTQWQVLPCSFTTLPALSTGLI
HLHQNIVDVQYLYGVGSSIASWAIKWEYVVLLFLLLADARVCSCLWMMLL
ISQAEA

Figure 23
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SEQ ID NO: 66 - Hepatitis C E1 nucleic acid sequence

TACCAAGTGCGCAACTCCACGGGGCTCTACCACGTCACCAATGATTGCC
CTAACTCGAGTATTGTGTACGAGGCGGCCGATGCCATCCTGCACACTCCG
GGGTGCGTCCCTTGCGTTCGCGAGGGCAACGCCTCGAGGTGTTGGGTGG
CGATGACCCCTACGGTGGCCACCAGGGATGGCAAACTCCCCGCGACGCA
GCTTCGACGTCACATCGATCTGCTTGTCGGGAGCGCCACCCTCTGTTCGG
CCCTCTACGTGGGGGACCTGTGCGGGTCTGTCTTTCTTGTCGGCCAACTG
TTTACCTTCTCTCCCAGGCGCCACTGGACGACGCAAGGTTGCAATTGCTC
TATCTATCCCGGCCATATAACGGGTCACCGCATGGCATGGGATATGATG
ATGAACTGGTCCCCTACGACGGCGTTGGTAATGGCTCAGCTGCTCCGGAT
CCCACAAGCCATCTTGGACATGATCGCTGGTGCTCACTGGGGAGTCCTG
GCGGGCATAGCGTATTTCTCCATGGTGGGGAACTGGGCGAAGGTCCTGG
TAGTGCTGCTGCTATTTGCCGGCGTCGACGCG

Figure 24
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SEQ ID NO: 67 - Hepatitis C E2 nucleic acid sequence

GAAACCCACGTCACCGGGGGAAGTGCCGGCCACACTGTGTCTGGATTTG
TTAGCCTCCTCGCACCAGGCGCCAAGCAGAACGTCCAGCTGATCAACAC
CAACGGCAGTTGGCACCTCAATAGCACGGCCCTGAACTGCAATGATAGC
CTCAACACCGGCTGGTTGGCAGGGCTTTTCTATCACCACAAGTTCAACTC
TTCAGGCTGTCCTGAGAGGCTAGCCAGCTGCCGACCCCTTACCGATTTITG
ACCAGGGCTGGGGCCCTATCAGTTATGCCAACGGAAGCGGCCCCGACCA
GCGCCCCTACTGCTGGCACTACCCCCCAAAACCTTGCGGTATTGTGCCCG
CGAAGAGTGTGTGTGGTCCGGTATATTGCTTCACTCCCAGCCCCGTGGTG
GTGGGAACGACCGACAGGTCGGGCGCGCCCACCTACAGCTGGGGTGAA
AATGATACGGACGTCTTCGTCCTTAACAATACCAGGCCACCGCTGGGCA
ATTGGTTCGGTTGTACCTGGATGAACTCAACTGGATTCACCAAAGTGTGC
GGAGCGCCTCCTTGTGTCATCGGAGGGGCGGGCAACAACACCCTGCACT
GCCCCACTGATTGCTTCCGCAAGCATCCGGACGCCACATACTCTCGGTGC
GGCTCCGGTCCCTGGATCACACCCAGGTGCCTGGTCGACTACCCGTATAG
GCTTTGGCATTATCCTTGTACCATCAACTACACTATATTTAAAATCAGGA
TGTACGTGGGAGGGGTCGAGCACAGGCTGGAAGCTGCCTGCAACTGGAC
GCGGGGCGAACGTTGCGATCTGGAAGATAGGGACAGGTCCGAGCTCAGC
CCGTTACTGCTGACCACTACACAGTGGCAGGTCCTCCCGTGTTCCTTCAC
AACCCTGCCAGCCTTGTCCACCGGCCTCATCCACCTCCACCAGAACATTG
TGGACGTGCAGTACTTGTACGGGGTGGGGTCAAGCATCGCGTCCTGGGC
CATTAAGTGGGAGTACGTCGTCCTCCTGTTCCTTCTGCTTGCAGACGCGC
GCGTCTGCTCCTGCTTGTGGATGATGCTACTCATATCCCAAGCGGAAGCG

Figure 25
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SEQ ID NO: 68 - E. coli fliC amino acid sequence (hinge region underlined)

MAQVINTNSLSLITQNNINKNQSALSSSIERLSSGLRINSAKDDAAGQATIANRETS
NIKGLTQAARNANDGISVAQTTEGALSEINNNLOQRIRELTVQASTGTNSDSDLDSI
QDEIKSRLDEIDRVSGQTQFNGVNVLAKDGSMKIQVGANDGQTITIDLKKIDSDTL
GLNGEFNVNGSGTIANKAATISDLTAAKMDAATNTITTTNNALTASKALDQLKDGDT
VITIKADAAQTATVYTYNASAGNESEFSNVSNNTSAKAGDVAASLLPPAGQTASGVYK
AASGEVNFDVDANGKITIGGQKAYLTSDGNLTTNDAGGATAATLDGLEFKKAGDGQS
IGFKKTASVTMGGTTYNFKTGADADAATANAGVSFTDTASKETVLNKVATAKQGKA
VAADGDTSATITYKSGVQTYQAVFAAGDGTASAKYADKADVSNATATYTDADGEMT
TIGSYTTKYSIDANNGKVTVDSGTGTGKYAPKVGAEVYVSANGTLTTDATSEGTVT
KDPLKALDEAISSIDKFRSSLGAIQNRLDSAVINLNNTTTNLSEAQSRIQDADYAT
EVSNMSKAQITQQAGNSVLAKANQVPQQVLSLLQG

Figure 26
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SEQ ID NO: 69 - E. coli fliC nucleic acid sequence (hinge region underlined)

ATGGCACAAGTCATTAATACCAACAGCCTCTCGCTGATCACTCAAAATAATATCAA
CAAGAACCAGTCTGCGCTGTCGAGTTCTATCGAGCGTCTGTCTTCTGGCTTGCGTA
TTAACAGCGCGAAGGATGACGCAGCGGGTCAGGCGATTGCTAACCGTTTCACCTCT
AACATTAAAGGCCTGACTCAGGCGGCCCGTAACGCCAACGACGGTATCTCCGTTGC
GCAGACCACCGAAGGCGCGCTGTCCGAAATCAACAACAACTTACAGCGTATCCGTG
AACTGACGGTTCAGGCTTCTACCGGGACTAACTCCGATTCGGATCTGGACTCCATT
CAGGACGAAATCAAATCCCGTCTGGACGAAATTGACCGCGTATCTGGCCAGACCCA
GTTCAACGGCGTGAACGTACTGGCGAAAGACGGTTCAATGAAAATTCAGGTTGGTG
CGAATGACGGCCAGACTATCACGATTGATCTGAAGAAAATTGACTCAGATACGCTG
GGGCTGAATGGTTTTAACGTGAATGGTTCCGGTACGATAGCCAATAAAGCGGCGAC
CATTAGCGACCTGACAGCAGCGAAAATGGATGCTGCAACTAATACTATAACTACAA
CAAATAATGCGCTGACTGCATCAARAGGCGCTTGATCAACTGAAAGATGGTGACACT
GTTACTATCAAAGCAGATGCTGCTCAAACTGCCACGGTTTATACATACAATGCATC
AGCTGGTAACTTCTCATTCAGTAATGTATCGAATAATACTTCAGCAARAAGCAGGTG
ATGTAGCAGCTAGCCTTCTCCCGCCGGCTGGGCAAACTGCTAGTGGTGTTTATAAA
GCAGCAAGCGGTGAAGTGAACTTTGATGTTGATGCGAATGGTAAAATCACAATCGG
AGGACAGAAAGCATATTTAACTAGTGATGGTAACTTAACTACAAACGATGCTGGTG
GTGCGACTGCGGCTACGCTTGATGGTTTATTCAAGAAAGCTGGTGATGGTCAATCA
ATCGGGTTTAAGAAGACTGCATCAGTCACGATGGGGGGAACAACTTATAACTTTAA
AACGGGTGCTGATGCTGATGCTGCAACTGCTAACGCAGGGGTATCGTTCACTGATA
CAGCTAGCAAAGAAACCGTTTTAAATAAAGTGGCTACAGCTAAACAAGGCAAAGCA
GTTGCAGCTGACGGTGATACATCCGCAACAATTACCTATAAATCTGGCGTTCAGAC
GTATCAGGCTGTATTTGCCGCAGGTGACGGTACTGCTAGCGCAAAATATGCCGATA
AAGCTGACGTTTCTAATGCAACAGCAACATACACTGATGCTGATGGTGAAATGACT
ACAATTGGTTCATACACCACGAAGTATTCAATCGATGCTAACAACGGCAAGGTAAC
TGTTGATTCTGGAACTGGTACGGGTAAATATGCGCCGAAAGTAGGGGCTGAAGTAT
ATGTTAGTGCTAATGGTACTTTAACAACAGATGCAACTAGCGAAGGCACAGTAACA
AAAGATCCACTGAAAGCTCTGGATGAAGCTATCAGCTCCATCGACAAATTCCGTTC
TTCCCTGGGTGCTATCCAGAACCGTCTGGATTCCGCAGTCACCAACCTGAACAACA
CCACTACCAACCTGTCCGAAGCGCAGTCCCGTATTCAGGACGCCGACTATGCGACC
GAAGTGTCCAACATGTCGAAAGCGCAGATCATTCAGCAGGCCGGTAACTCCGTGCT
GGCAAAAGCCAACCAGGTACCGCAGCAGGTTCTGTCTCTGCTGCAGGGTTAA

Figure 27
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SEQ ID NO: 70 - STF2A.EIII+ nucleic acid sequence

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGA
ATAACCTGAACAAATCCCAGTCCGCACTGGGCACCGCTATCGAGCG
TCTGTCTTCTGGTCTGCGTATCAACAGCGCGAAAGACGATGCGGCA
GGTCAGGCGATTGCTAACCGTTTCACCGCGAACATCAAAGGTCTGA
CTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGCGCAGAC
CACTGAAGGCGCGCTGAACGAAATCAACAACAACCTGCAGCGTGTG
CGTGAACTGGCGGTTCAGTCTGCTAACAGCACCAACTCCCAGTCTG
ACCTCGACTCCATCCAGGCTGAAATCACCCAGCGCCTGAACGAAAT
CGACCGTGTATCCGGCCAGACTCAGTTCAACGGCGTGAAAGTCCTG
GCGCAGGACAACACCCTGACCATCCAGGTTGGCGCCAACGACGGTG
AAACTATCGATATCGATCTGAAGCAGATCAACTCTCAGACCCTGGG
TCTGGACTCACTGAACGTGCATGGAGCGCCGGTGGATCCTGCTAGC
CCATGGACCGAAAACCCGCTGCAGAARATTGATGCCGCGCTGGCGC
AGGTGGATGCGCTGCGCTCTGATCTGGGTGCGGTACAAAACCGTTT
CAACTCTGCTATCACCAACCTGGGCAATACCGTAAACAATCTGTCT
GAAGCGCGTAGCCGTATCGAAGATTCCGACTACGCGACCGAAGTTT
CCAACATGTCTCGCGCGCAGATTTTGCAGCAGGCCGGTACTTCCGT
TCTGGCGCAGGCTAACCAGGTCCCGCAGAACGTGCTGTCTCTGTTA
CGTGAATTCTGCAGATATCCAGCACAGTGGCGGCCGCTCATGGAAA
AATTGCAGTTGAAGGGAACAACCTATGGCGTCTGTTCARAGGCTTT
CAAGTTTCTTGGGACTCCCGCAGACACAGGTCACGGCACTGTGGTG
TTGGAATTGCAGTACACTGGCACGGATGGACCTTGCAAAGTTCCTA
TCTCGTCAGTGGCTTCATTGAACGACCTAACGCCAGTGGGCAGATT
GGTCACTGTCAACCCTTTTGTTTCAGTGGCCACGGCCAACGCTAAG
GTCCTGATTGAATTGGAACCACCCTTTGGAGACTCATACATAGTGG
TGGGCAGAGGAGAACAACAGATCAATCACCATTGGCACAAGTCTGG
AAGCAGCATTGGCAAACCCTTAATAAGC

Figure 28
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SEQ ID NO: 71 - STF2A.EIll+ amino acid sequence of SEQ ID NO: 70

MAQVINTNSLSLLTQNNLNKSQSALGTAIERLSSGLRINSAKDDAA
GQAIANRFTANIKGLTQASRNANDGISIAQTTEGALNEINNNLQRV
RELAVQSANSTNSQSDLDSIQAEITQRLNEIDRVSGQTQEFNGVKVL
AQDNTLTIQVGANDGETIDIDLKQINSQTLGLDSLNVHGAPVDPAS
PWTENPLQKIDAALAQVDALRSDLGAVQNRFNSAITNLGNTVNNLS
EARSRIEDSDYATEVSNMSRAQILQQAGTSVLAQANQVPONVLSLL
REFCRYPAQWRPLMERLQLKGITYGVCSKAFKFLGTPADTGHGTVV
LELQYTGTDGPCKVPISSVASLNDLTPVGRLVTVNPFVSVATANAK
VLIELEPPFGDSYIVVGRGEQQINHHWHKSGSSIGKPLIS

Figure 29



30/84

SEQ ID NO: 72 - STF2A.Ellls+ (Cys-Ser mutation) amino acid
sequence (linker underlined)

MAQVINTNSLSLLTQONNLNKSQSALGTAIERLSSGLRINSAKDDAA
GQAIANRFTANIKGLTQASRNANDGISIAQTTEGALNEINNNLQRV
RELAVQSANSTNSQSDLDSIQAEITQRLNEIDRVSGQTQFNGVKVL
AQDNTLTIQVGANDGETIDIDLKQINSQTLGLDSLNVHGAPVDPAS
PWTENPLOKIDAALAQVDALRSDLGAVONRFNSAITNLGNTVNNLS
EARSRIEDSDYATEVSNMSRAQILQQAGTSVLAQANQVPQONVLSLL
REFSRYPAQWRPLMEKLOLKGTTYGVCSKAFKFLGTPADTGHGTVV
LELQYTGTDGPCKVPISSVASLNDLTPVGRLVIVNPFVSVATANAK
VLIELEPPFGDSYIVVGRGEQQINHHWHKSGSSIGKPLIS

Figure 30
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SEQ ID NO: 73 - STF2A .EIlls+ (Cys-Ser mutation) nucleic acid
sequence of SEQ ID NO: 72 (linker underlined)

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGA
ATAACCTGAACAAATCCCAGTCCGCACTGGGCACCGCTATCGAGCG
TCTGTCTTCTGGTCTGCGTATCAACAGCGCGAAAGACGATGCGGCA
GGTCAGGCGATTGCTAACCGTTTCACCGCGAACATCAAAGGTCTGA
CTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGCGCAGAC
CACTGAAGGCGCGCTGAACGAAATCAACAACAACCTGCAGCGTGTG
CGTGAACTGGCGGTTCAGTCTGCTAACAGCACCAACTCCCAGTCTG
ACCTCGACTCCATCCAGGCTGAAATCACCCAGCGCCTGAACGAAAT
CGACCGTGTATCCGGCCAGACTCAGTTCAACGGCGTGAAAGTCCTG
GCGCAGGACAACACCCTGACCATCCAGGTTGGCGCCAACGACGGTG
AAACTATCGATATCGATCTGAAGCAGATCAACTCTCAGACCCTGGG
TCTGGACTCACTGAACGTGCATGGAGCGCCGGTGGATCCTGCTAGC
CCATGGACCGAAAACCCGCTGCAGAAAATTGATGCCGCGCTGGCGC
AGGTGGATGCGCTGCGCTCTGATCTGGGTGCGGTACAAAACCGTTT
CAACTCTGCTATCACCAACCTGGGCAATACCGTAAACAATCTGTCT
GAAGCGCGTAGCCGTATCGAAGATTCCGACTACGCGACCGAAGTTT
CCAACATGTCTCGCGCGCAGATTTTGCAGCAGGCCGGTACTTCCGT
TCTGGCGCAGGCTAACCAGGTCCCGCAGAACGTGCTGTCTCTGTTA
CGTGAATTCTCTAGATATCCAGCACAGTGGCGGCCGCTCATGGAAA
AATTGCAGTTGAAGGGAACAACCTATGGCGTCTGTTCAAAGGCTTT
CAAGTTTCTTGGGACTCCCGCAGACACAGGTCACGGCACTGTGGTG
TTGGAATTGCAGTACACTGGCACGGATGGACCTTGCAAAGTTCCTA
TCTCGTCAGTGGCTTCATTGAACGACCTAACGCCAGTGGGCAGATT
GGTCACTGTCAACCCTTTTGTTTCAGTGGCCACGGCCAACGCTAAG
GTCCTGATTGAATTGGAACCACCCTITTGGAGACTCATACATAGTGG
TGGGCAGAGGAGAACAACAGATCAATCACCATTGGCACAAGTICTGG
AAGCAGCATTGGCAAACCCTTAATAAGCTGA

Figure 31
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SEQID NO: 76 - pET/STF2A .JEIIIs+ amino acid sequence (Cys-ser
mutation in linker region)

MAQVINTNSLSLLTQNNLNKSQSALGTAIERLSSGLRINSAKDDAAGQAIANREFTANIKG
LTQASRNANDGISIAQTTEGALNEINNNLQRVRELAVQSANSTNSQSDLDSIQAEITQRL
NEIDRVSGQTQFNGVKVLAQDNTLTIQVGANDGETIDIDLKQINSQTLGLDSLNVHGAPV
DPASPWTENPLQKIDAALAQVDALRSDLGAVQONRENSAITNLGNTVNNLSEARSRIEDSD
YATEVSNMSRAQILQQAGTSVLAQANQVPONVLSLLREFSRYPAQWRPLMDKLAIKGTTY
GMCTEKFSFAKNPVDTGHGTVVIELSYSGSDGPCKIPIVSVASLNDMTPVGRLVTVNPEFV
ATSSANSKVLVEMEPPFGDSYIVVGRGDKQINHHWHKAGSTLGKA

Figure 32
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SEQIDNO: 77 - pET/STF2 A.JEIIIs+ nucleic acid sequence(Cys-
ser mutation in linker region)

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGAATAACCTGAACAAA
TCCCAGTCCGCACTGGGCACCGCTATCGAGCGTCTGTCTTCTGGTCTGCGTATCAACAGC
GCGAAAGACGATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCGAACATCAAAGGT
CTGACTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGCGCAGACCACTGAAGGC
GCGCTGAACGAAATCAACAACAACCTGCAGCGTGTGCGTGAACTGGCGGTTCAGTCTGCT
AACAGCACCAACTCCCAGTCTGACCTCGACTCCATCCAGGCTGAAATCACCCAGCGCCTG
AACGAAATCGACCGTGTATCCGGCCAGACTCAGTTCAACGGCGTGAAAGTCCTGGCGCAG
GACAACACCCTGACCATCCAGGTTGGCGCCAACGACGGTGAAACTATCGATATCGATCTG
AAGCAGATCAACTCTCAGACCCTGGGTCTGGACTCACTGAACGTGCATGGAGCGCCGGTE
GATCCTGCTAGCCCATGGACCGAAAACCCGCTGCAGAAAATTGATGCCGCGCTGGCGCAG
GTGGATGCGCTGCGCTCTGATCTGGGTGCGGTACAAAACCGTTTCAACTCTGCTATCACC
AACCTGGGCAATACCGTAAACAATCTGTCTGAAGCGCGTAGCCGTATCGAAGATTCCGAC
TACGCGACCGAAGTTTCCAACATGTCTCGCGCGCAGATTTTGCAGCAGGCCGGTACTTCC
GTTCTGGCGCAGGCTAACCAGGTCCCGCAGAACGTGCTGTCTCTGTTACGTGAATTCAGC
AGATATCCAGCACAGTGGCGGCCGCTCATGGACAAACTGGCTCTGAAAGGCACAACCTAT
GGCATGTGTACAGAAAAATTCTCGTTCGCGAAARATCCGGTGGACACTGGTCACGGAACA
GTTGTCATTGAACTCTCCTACTCTGGGAGTGATGGCCCCTGCAAAATTCCGATTGTTITCC
GTTGCGAGCCTCAATGACATGACCCCCGTTGGGCGGCTGGTGACAGTGAACCCCTTCGTC
GCGACTTCCAGTGCCAACTCAAAGGTGCTGGTCGAGATGGAACCCCCCTTCGGAGACTCC
TACATCGTAGTTGGAAGGGGAGACAAGCAGATCAACCACCATTGGCACAAAGCTGGAAGC
ACGCTGGGCAAGGCC

Figure 33
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SEQID NO: 78 - JEIII+ nucleic acid sequence

ATGGACAAACTGGCTCTGAAAGGCACAACCTATGGCATGTGTACAGAAAAATTCTCGTTCGC
GAAAAATCCGGTGGACACTGGTCACGGAACAGTTGTCATTGAACTCTCCTACTCTGGGAGTG
ATGGCCCCTGCAAAATTCCGATTGTTTCCGTTGCGAGCCTCAATGACATGACCCCCGTTGGG
CGGCTGGTGACAGTGAACCCCTTCGTCGCGACTTCCAGTGCCAACTCAAAGGTGCTGGTCGA
GATGGAACCCCCCTTCGGAGACTCCTACATCGTAGTTGGAAGGGGAGACAAGCAGATCAACC
ACCATTGGCACAAAGCTGGAAGCACGCTGGGCAAGGCC

Figure 34
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SEQ ID NO: 79 - JEIII+ amino acid sequence
MDKILALKGTTYGMCTEKFSFAKNPVDTGHGTVVIELSYSGSDGPCKIPIVSVASLND

MTPVGRLVTVNPFVATSSANSKVLVEMEPPFGDSYIVVGRGDKQINHHWHKAGSTL
GKA

Figure 35
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SEQ ID NO: 80 - pET/STF2A.Denl EIII amino acid sequence

MAQVINTNSLSLLTQNNLNKSQSALGTAIERLSSGLRINSAKDDAAGQAIANREFTANIKG
LTQASRNANDGISIAQTTEGALNEINNNLQRVRELAVQSANSTNSQSDLDSIQAEITQRL
NEIDRVSGQTQFNGVKVLAQDNTLTIQVGANDGETIDIDLKQINSQTLGLDSLNVHGAPV
DPASPWTENPLOKIDAALAQVDALRSDLGAVONRENSAITNLGNTVNNLSEARSRIEDSD
YATEVSNMSRAQILQQAGTSVLAQANQVPONVLSLLREFSRYPAQWRPLKGMSYVMCTGS
FKLEKEVAETQHGTVLVQVKYEGTDAPCKIPFSTQDEKGVTONGRLITANPIVTDKEKPV
NIEAEPPFGENYIVVGAGEKALKLSWEKK

Figure 36
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SEQ ID NO: 81 - pET/STF2A.Denl EIII nucleic acid sequence

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGAATAACCTGAACAAATCCCA
GTCCGCACTGGGCACCGCTATCGAGCGTCTGTCTTCTGGTCTGCGTATCAACAGCGCGAAAGACG
ATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCGAACATCAAAGGTCTGACTCAGGCTTCC
CGTAACGCTAACGACGGTATCTCCATTGCGCAGACCACTGAAGGCGCGCTGAACGAAATCAACAA
CAACCTGCAGCGTGTGCGTGAACTGGCGGTTCAGTCTGCTAACAGCACCAACTCCCAGTCTGACC
TCGACTCCATCCAGGCTGAAATCACCCAGCGCCTGAACGAAATCGACCGTGTATCCGGCCAGACT
CAGTTCAACGGCGTGARAGTCCTGGCGCAGGACAACACCCTGACCATCCAGGTTGGCGCCAACGA
CGGTGAAACTATCGATATCGATCTGAAGCAGATCAACTCTCAGACCCTGGGTCTGGACTCACTGA
ACGTGCATGGAGCGCCGCTGGATCCTGCTAGCCCATGGACCGAARAACCCGCTGCAGAAAATTGAT
GCCGCGCTGGCGCAGGTGGATGCGCTGCGCTCTGATCTGGGTGCGGTACAARACCGTTTCAACTC
TGCTATCACCAACCTGGGCAATACCGTAAACAATCTGTCTGAAGCGCGTAGCCGTATCGAAGATT
CCGACTACGCGACCGAAGTTTCCAACATGTCTCGCGCGCAGATTTTGCAGCAGGCCGGTACTTCC
GTTCTGGCGCAGGCTAACCAGGTCCCGCAGAACGTGCTGTCTCTGTTACGTGAATTCAGCAGATA
TCCAGCACAGTGGCGGCCGCTCAAAGGAATGTCTTACGTAATGTGCACAGGCAGTTTCAAGCTGG
AARDMAGAAGTTGCCGAAACACAGCATGGCACGGTACTAGTCCAAGTGAAATATGAGGGAACAGAC
GCGCCATGTAAGATACCATTTTCCACTCAAGATGAGAAAGGGGCGACTCAGAACGGAAGATTGAT
AACCGCAAATCCTATCGTAACCGACAAGGAAAAGCCCGTGAATATTGAGGCAGAGCCTCCGTTTG
GGGAGTCGTATATCGTCGTTGGTGCTGGTGAARAGGCTTTAAAGCTCAGTTGGTTCARAAAGGGG
TCAAGCATTGGTAAA

Figure 37
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SEQID NO: 82 - pET/STF2A.Den2 EIII amino acid sequence

MAQVINTNSLSLLTQNNLNKSQSALGTAIERLSSGLRINSAKDDAAGQAIANRFTANIKG
LTQASRNANDGISIAQTTEGALNEINNNLORVRELAVQSANSTNSQSDLDSIQAEITQRL
NEIDRVSGQTQENGVKVLAQDNTLTIQVGANDGETIDIDLKQINSQTLGLDSLNVHGAPV
DPASPWTENPLQOKIDAALAQVDALRSDLGAVONRENSATTNLGNTVNNLSEARSRIEDSD
YATEVSNMSRAQILQOQAGTSVLAQANQVPONVLSLLREFSRYPAQWRPLKGMSYSMCTGK
FKVVKEIAETQHGTIVIRVQYEGDGSPCKTPFEIMDLEKRHVLGRLTTVNPIVTEKDSPV
NIEAEPPFGDSYIIIGVEPGQLKLDWEFKK

Figure 38
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SEQID NO: 83 - pET/STF2A.Den2 EIII nucleic acid sequence

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGAATAACCTGAACAAAT
CCCAGTCCGCACTGGGCACCGCTATCGAGCGTCTGTCTTCTGGTCTGCGTATCAACAGCGC
GAAAGACGATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCGAACATCAAAGGTCTG
ACTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGCGCAGACCACTGAAGGCGCGC
TGAACGAAATCAACAACAACCTGCAGCGTGTGCGTGAACTGGCGGTTCAGTCTGCTAACAG
CACCAACTCCCAGTCTGACCTCGACTCCATCCAGGCTGAAATCACCCAGCGCCTGAACGAA
ATCGACCGTGTATCCGGCCAGACTCAGTTCAACGGCGTGAAAGTCCTGGCGCAGGACAACA
CCCTGACCATCCAGGTTGGCGCCAACGACGGTGAAACTATCGATATCGATCTGAAGCAGAT
CAACTCTCAGACCCTGGGTCTGGACTCACTGAACGTGCATGGAGCGCCGGTGGATCCTGCT
AGCCCATGGACCGAAAACCCGCTGCAGAAAATTGATGCCGCGCTGGCGCAGGTGGATGCGC
TGCGCTCTGATCTGGGTGCGGTACARAAACCGTTTCAACTCTGCTATCACCAACCTGGGCAA
TACCGTAAACAATCTGTCTGAAGCGCGTAGCCGTATCGAAGATTCCGACTACGCGACCGAA
GTTTCCAACATGTCTCGCGCGCAGATTTTGCAGCAGGCCGGTACTTCCGTTCTGGCGCAGG
CTAACCAGGTCCCGCAGAACGTGCTGTCTCTGTTACGTGAATTCAGCAGATATCCAGCACA
GTGGCGGCCGCTCAAAGGTATGAGCTATAGCATGTGTACCGGTAAATTTAAAGTTGTTAAA
GAAATTGCGGARACCCAGCATGGTACCATTGTTATTCGTGTTCAGTATGAAGGTGATGGTA
GCCCGTGTAAAATTCCGTTTGAAATTATGGATCTGGAAAAACGTCATGTTCTGGGTCGTCT
GATTACCGTTAATCCGATTGTTACCGARAAAAGATAGCCCGGTTAATATTGAAGCGGAACCG
CCGTTTGGTGATAGCTATATTATTATTGGTGTTGAACCGGGTCAGCTGAAACTGAATTGGT
TTAAAAAAGGTAGCAGCATTGGTCAG

Figure 39
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SEQID NO: 84 - pET/STF2A.Den3 EIII amino acid sequence

MAQVINTNSLSLLTONNLNKSQSALGTAIERLSSGLRINSAKDDAAGQAIANRFTANIKG
LTQASRNANDGISIAQTTEGALNEINNNLORVRELAVQOSANSTNSQSDLDSIQAEITQRL
NEIDRVSGQTQFNGVKVLAQDNTLTIQVGANDGETIDIDLKQINSQTLGLDSLNVHGAPV
DPASPWTENPLQKIDAALAQVDALRSDLGAVONRENSAITNLGNTVNNLSEARSRIEDSD
YATEVSNMSRAQILQQAGTSVLAQANQVPONVLSLLREFSRYPAQWRPLKGMSYAMCLNT
FVLKKEVSETQHGTILIKVEYKGEDAPCKIPFSTEDGQGKABNGRLITANPVVTKKEEPRPV
NIEAEPPFGESNIVIGIGDKALKINWYRK

Figure 40
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SEQ ID NO: 85 - pET/STF2A.Den3 EIII nucleic acid sequence

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGAATAACCTGAACAAAT
CCCAGTCCGCACTGGGCACCGCTATCGAGCGTCTGTCTTCTGGTCTGCGTATCAACAGCGC
GAAAGACGATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCGAACATCAAAGGTCTG
ACTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGCGCAGACCACTGAAGGCGCGC
TGAACGAAATCAACAACAACCTGCAGCGTGTGCGTGAACTGGCGGTTCAGTCTGCTAACAG
CACCAACTCCCAGTCTGACCTCGACTCCATCCAGGCTGAAATCACCCAGCGCCTGAACGAA
ATCGACCGTGTATCCGGCCAGACTCAGTTCAACGGCGTGARAGTCCTGGCGCAGGACAACA
CCCTGACCATCCAGGTTGGCGCCAACGACGGTGAAACTATCGATATCGATCTGAAGCAGAT
CAACTCTCAGACCCTGGGTCTGGACTCACTGAACGTGCATGGAGCGCCGGTGGATCCTGCT
AGCCCATGGACCGAAAACCCGCTGCAGAAAATTGATGCCGCGCTGGCGCAGGTGGATGCGC
TGCGCTCTGATCTGGGTGCGGTACAAAACCGTTTCAACTCTGCTATCACCAACCTGGGCAA
TACCGTAAACAATCTGTCTGAAGCGCGTAGCCGTATCGAAGATTCCGACTACGCGACCGAA
GTTTCCAACATGTCTCGCGCGCAGATTTTGCAGCAGGCCGGTACTTCCGTTCTGGCGCAGG
CTAACCAGGTCCCGCAGAACGTGCTGTCTCTGTTACGTGAATTCAGCAGATATCCAGCACA
GTGGCGGCCGCTCAAAGGAATGAGTTATGCAATGTGTTTAAATACATTTGTATTARAARAAA
GAAGTAAGTGAAACACAACATGGAACARATATTAATAAAAGTAGAATATAAAGGAGAAGATG
CACCATGTAARAATACCATTTAGTACAGAAGATGGACAAGGAAAAGCACATAATGGAAGATT
AATAACAGCAAATCCAGTAGTAACAAAAAAAGAAGAACCAGTAAATATAGAAGCAG
AACCACCATTTGGAGAAAGTAATATAGTAATAGGAATAGGAGATAAAGCATTARAAA
ATAAATTGGTATAGAAAAGGAAGTAGTATAGGAAAA

Figure 41
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SEQ ID NO: 86 - pET/STF2A .Dend EIII amino acid sequence

MAQVINTNSLSLLTQNNLNKSQSALGTAIERLSSGLRINSAKDDAAGQATANRETANIKG
LTQASRNANDGISIAQTTEGALNEINNNLQRVRELAVQSANSTNSQSDLDSIQAEITQRL
NEIDRVSGQTQFNGVKVLAQDNTLTIQVGANDGETIDIDLKQINSQTLGLDSLNVHGAPV
DPASPWTENPLQKIDAALAQVDALRSDLGAVONRFNSAITNLGNTVNNLSEARSRIEDSD
YATEVSNMSRAQILOQAGTSVLAQANQVPONVLSLLREFSRYPAQWRPLKGMSYTMCSGK
FSIDKEMAETQHGTTVVKVKYEGAGAPCKVPIEIRDVNKEKVVGRIISPTPFAENTNSVT
NIELERPLDSYIVIGVGDSALTLHWFRK

Figure 42
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SEQID NO: 87 - pET/STF2A.Dend4 EIII nucleic acid sequence

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGAATAACCTGAACARAT
CCCAGTCCGCACTGGGCACCGCTATCGAGCGTCTGTCTTCTGGTCTGCGTATCAACAGCGC
GAAAGACGATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCGAACATCAAAGGTCTG
ACTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGCGCAGACCACTGAAGGCGCGC
TGAACGAAATCAACAACAACCTGCAGCGTGTGCGTGAACTGGCGGTTCAGTCTGCTAACAG
CACCAACTCCCAGTCTGACCTCGACTCCATCCAGGCTGARATCACCCAGCGCCTGAACGAA
ATCGACCGTGTATCCGGCCAGACTCAGTTCAACGGCGTGRAAAGTCCTGGCGCAGGACAACA
CCCTGACCATCCAGGTTGGCGCCAACGACGGTGAAACTATCGATATCGATCTGAAGCAGAT
CAACTCTCAGACCCTGGGTCTGGACTCACTGAACGTGCATGGAGCGCCGGTGGATCCTGCT
AGCCCATGGACCGAAAACCCGCTGCAGAAAATTGATGCCGCGCTGGCGCAGGTGGATGCGC
TGCGCTCTGATCTGGGTGCGGTACAAAACCGTTTCAACTCTGCTATCACCAACCTGGGCAA
TACCGTAAACAATCTGTCTGAAGCGCGTAGCCGTATCGAAGATTCCGACTACGCGACCGAA
GTTTCCAACATGTCTCGCGCGCAGATTTTGCAGCAGGCCGGTACTTCCGTTCTGGCGCAGG
CTAACCAGGTCCCGCAGAACGTGCTGTCTCTGTTACGTGAATTCAGCAGATATCCAGCACA
GTGGCGGCCGCTCAAGGGAATGTCATACACGATGTGTAGTGGTARATTCTCTATAGACAAA
GAGATGGCAGAGACACAACACGGGACAACCGTCGTGAAGGTTAAGTATGAAGGAGCTGGCG
CACCGTGCAAAGTACCCATCGARATTAGGGATGTAAACAAAGAGAAGGTCGTTGGGCGTAT
CATTAGCTCAACCCCACTTGCGGAAAATACTAATTCTGTAACGAACATAGAGTTGGAACCA
CCTTTTGGTGATAGCTATATAGTTATTGGTGTGGGCAATAGTGCCTTAACTCTACATTGGT
TTAGAAAAGGATCCTCGATCGGGARA

Figure 43
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SEQ ID NO: 174: - Tick-borne encephalitis envelope protein amino acid sequence

SRCTHLENRDFVTGTQGTTRVTLVLELGGCVTITAEGKPSMDVWLDSIYQENPAKTREY
CLHAKLSDTKVAARCPTMGPATLTEEHQSGTVCKRDQSDRGWGNHCGLFGKGSIVTCVK
VACEAKKKAIGHVYDANKIVYTVKVEPHTGDYVAANETHSGRKTASFTVSSEKTILTMG
DYGDVPLLCRVASGVDLAQTVILELDKTLEHLPTAWQVHRDWENDLALPWKHEGAQQWN
NAERLVEFGAPHAVKMDVYNLGDQTGVLLKSLAGVPVAHIDGTKYHLKSGHVTCEVGLE
KLKMKGLTYTMCDKTKFAWKRTPTDSGHDTVVMEVTFSGTKPCRIPVRAVAHGSPDVNV
AMLITPNPTIENNGGGFIEMQLPPGDNIIYVGELSHQWFQKGSSIGRVFQKTRKGIERL
TVIGEHAWDFGSTGGFLTSVGKALHTVLGGAFNSIFGGVGFLPKLLLGVALAWLGLNMR
NPTMSMSFLLAGGLVLAMTLGVGA

Figure 44
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SEQ ID NO: 39 — West Nile virus envelope protein amino acid sequence

FNCLGMSNRDFLEGVSGATWVDLVLEGDSCVTIMSKDKPTIDVKMMNMEAANLAEVRSYC
YLATVSDLSTKAACPTMGEAHNDKRADPAFVCRQGVVDRGWGNGCGLFGKGSIDTCAKFA
CSTKAIGRTILKENIKYEVAIFVHGPTTVESHGNYSTQVGATQAGRFSITPAAPSYTLKL
GEYGEVTVDCEPRSGIDTNAYYVMTVGTKTFLVHREWFMDLNLPWSSAGSTVWRNRETLM
EFEEPHATKQSVIALGSQEGALHQALAGAIPVEFSSNTVKLTSGHLKCRVKMEKLQLKGT
TYGVCSKAFKFLGTPADTGHGTVVLELQYTGTDGPCKVPISSVASLNDLTPVGRLVTVNP
FVSVATANAKVLIELEPPFGDSYIVVGRGEQQINHHWHKSGSSIGK

Figure 45
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Flavivirus Envelope Protein Domain I/III
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SEQIDNO: 152- STF2.0VA nucleic acid sequence

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGAATAACCTGAACAAA
TCCCAGTCCGCACTGGGCACCGCTATCGAGCGTCTGTCTTCTGGTCTGCGTATCAACAGC
GCGARAGACGATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCGAACATCAAAGGT
CTGACTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGCGCAGACCACTGARGGC
GCGCTGAACGAAATCAACAACAACCTGCAGCGTGTGCGTGAACTGGCGGTTCAGTCTGCT
AACAGCACCAACTCCCAGTCTGACCTCGACTCCATCCAGGCTGAARATCACCCAGCGCCTG
AACGAAATCGACCGTGTATCCGGCCAGACTCAGTTCAACGGCGTGAAAGTCCTGGCGCAG
GACAACACCCTGACCATCCAGGTTGGCGCCAACGACGGTGAAACTATCGATATCGATCTG
AAGCAGATCAACTCTCAGACCCTGGGTCTGGACTCACTGAACGTGCAGAAAGCGTATGAT
GTGRAAAGATACAGCAGTAACAACGAAAGCTTATGCCAATAATGGTACTACACTGGATGTA
TCGGGTCTTGATGATGCAGCTATTAAAGCGGCTACGGGTGGTACGAATGGTACGGCTTCT
GTAACCGGTGGTGCGGTTAAATTTGACGCAGATAATAACAAGTACTTTGTTACTATTGGT
GGCTTTACTGGTGCTGATGCCGCCAAAAATGGCGATTATGAAGTTAACGTTGCTACTGAC
GGTACAGTAACCCTTGCGGCTGGCGCAACTAAAACCACAATGCCTGCTGGTGCGACAACT
AAAACAGAAGTACAGGAGTTAAAAGATACACCGGCAGTTGTTTCAGCAGATGCTAAAAAT
GCCTTAATTGCTGGCGGCGTTGACGCTACCGATGCTAATGGCGCTGAGTTGGTCARAATG
TCTTATACCGATAAAAATGGTAAGACAATTGAAGGCGGTTATGCGCTTAAAGCTGGCGAT
AAGTATTACGCCGCAGATTACGATGAAGCGACAGGAGCAATTAAAGCTAAAACCACAAGT
TATACTGCTGCTGACGGCACTACCAAAACAGCGGCTAACCAACTGGGTGGCGTAGACGGT
AAAACCGAAGTCGTTACTATCGACGGTAAAACCTACAATGCCAGCAAAGCCGCTGGTCAT
GATTTCARAAGCACAACCAGAGCTGGCGGAAGCAGCCGCTAAAACCACCGARAACCCGCTG
CAGAAAATTGATGCCGCGCTGGCGCAGGTGGATGCGCTGCGCTCTGATCTGGGTGCGGTA
CAAAACCGTTTCAACTCTGCTATCACCAACCTGGGCAATACCGTARACAATCTGTCTGAA
GCGCGTAGCCGTATCGAAGATTCCGACTACGCGACCGAAGTTTCCAACATGTCTCGCGCG
CAGATTTTGCAGCAGGCCGGTACTTCCGTTCTGGCGCAGGCTAACCAGGTCCCGCAGAAC
GTGCTGTCTCTGTTACGTCTCGAGGGCTCCATCGGCGCAGCAAGCATGGAATTTTGTTTT
GATGTATTCAAGGAGCTCAAAGTCCACCATGCCAATGAGAACATCTTCTACTGCCCCATT
GCCATCATGTCAGCTCTAGCCATGGTATACCTGGGTGCAAAAGACAGCACCAGGACACAA
ATAARTAAGGTTGTTCGCTTTGATAAACTTCCAGGATTCGGAGACAGTATTGAAGCTCAG
TGTGGCACATCTGTAAACGTTCACTCTTCACTTAGAGACATCCTCAACCAAATCACCAAA
CCAAATGATGTTTATTCGTTCAGCCTTGCCAGTAGACTTTATGCTGAAGAGAGATACCCA
ATCCTGCCAGAATACTTGCAGTGTGTGAAGGAACTGTATAGAGGAGGCTTGGAACCTATC
AACTTTCAAACAGCTGCAGATCAAGCCAGAGAGCTCATCAATTCCTGGGTAGAAAGTCAG
ACAAATGGAATTATCAGAAATGTCCTTCAGCCAAGCTCCGTGGATTCTCAAACTGCAATG
GTTCTGGTTAATGCCATTGTCTTCAAAGGACTGTGGGAGAAAGCATTTAAGGATGAAGAC
ACACAAGCAATGCCTTTCAGAGTGACTGAGCAAGAAAGCAARACCTGTGCAGATGATGTAC
CAGATTGGTTTATTTAGAGTGGCATCAATGGCTTCTGAGARAATGAAGATCCTGGAGCTT
CCATTTGCCAGTGGGACAATGAGCATGTTGGTGCTGTTGCCTGATGAAGTCTCAGGCCTT
GAGCAGCTTGAGAGTATAATCAACTTTGAAARACTGACTGAATGGACCAGTTCTAATGTT
ATGGARAGAGAGGAAGATCAAARGTGTACTTACCTCGCATGAAGATGGAGGAAAAATACAAC
CTCACATCTGTCTTAATGGCTATGGGCATTACTGACGTGTTTAGCTCTTCAGCCAATCTG
TCTGGCATCTCCTCAGCAGAGAGCCTGAAGATATCTCAAGCTGTCCATGCAGCACATGCA
GAAATCAATGAAGCAGGCAGAGAGGTGGTAGGGTCAGCAGAGGCTGGAGTGGATGCTGCA
AGCGTCTCTGAAGAATTTAGGGCTGACCATCCATTCCTCTTCTGTATCAAGCACATCGCA
ACCAACGCCGTTCTCTTCTTTGGCAGATGTGTTTCCCCTTCGAAGCTTGAAGGTAAGCCT
ATCCCTAACCCTCTCCTCGGTCTCGATTCTACGCGTACCGGTCATCATCACCATCACCAT
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66/84

SEQIDNO: 153- STF2.0VA amino acid sequence

MAQVINTNSLSLLTONNLNKSQSALGTAIERLSSGLRINSAKDDAAGQATIANRFTANIKG
LTQASRNANDGISIAQTTEGALNEINNNLQRVRELAVQSANSTNSQSDLDSIQAEITQRL
NEIDRVSGQTQFNGVKVLAQDNTLTIQVGANDGETIDIDLKQINSQTLGLDSLNVQKAYD
VKDTAVTTKAYANNGTTLDVSGLDDAAIKAATGGTNGTASVTGGAVKFDADNNKYFVTIG
GFTGADAAKNGDYEVNVATDGTVTLAAGATKTTMPAGATTKTEVQELKDTPAVVSADAKN
ALIAGGVDATDANGAELVKMSYTDKNGKTIEGGYALKAGDKYYAADYDEATGAIKAKTTS
YTAADGTTKTAANQLGGVDGKTEVVTIDGKTYNASKAAGHDFKAQPELAEAAAKTTENPL
QOKIDAALAQVDALRSDLGAVQONRFNSAITNLGNTVNNLSEARSRIEDSDYATEVSNMSRA
QILQOAGTSVLAQANQVPONVLSLLRLEGSIGAASMEFCFDVFKELKVHHANENIFYCPI
AIMSALAMVYLGAKDSTRTQINKVVRFDKLPGFGDSIEAQCGTSVNVHSSLRDILNQITK
PNDVYSFSLASRLYAEERYPILPEYLQCVKELYRGGLEPINFQTAADQARELINSWVESQ
TNGIIRNVLOQPSSVDSQTAMVLVNAIVFKGLWEKAFKDEDTQAMPFRVTEQESKPVQMMY
QIGLFRVASMASEKMKILELPFASGTMSMLVLLPDEVSGLEQLESIINFEKLTEWTSSNV
MEERKIKVYLPRMKMEEKYNLTSVLMAMGITDVFSSSANLSGISSAESLKISQAVHAAHA
EINEAGREVVGSAEAGVDAASVSEEFRADHPFLFCIKHIATNAVLFFGRCVSPSKLEGKP
IPNPLLGLDSTRTGHHHHHH

Figure 62



67/84

SEQIDNO: 154 -Ovalbumin (OVA) amino acid sequence

GSIGAASMEFCFDVFKELKVHHANENIFYCPIAIMSALAMVYLGAKDSTRTQINKVVRED
KLPGFGDSIEAQCGTSVNVHSSLRDILNQITKPNDVYSFSLASRLYAEERYPILPEYLQC
VKELYRGGLEPINFQTAADQARELINSWVESQTNGIIRNVLQPSSVDSQTAMVLVNAIVF
KGLWEKAFKDEDTQAMPFRVTEQESKPVQMMYQIGLFRVASMASEKMKILELPFASGTMS
MLVLLPDEVSGLEQLESIINFEKLTEWTSSNVMEERKIKVYLPRMKMEEKYNLTSVLMAM
GITDVFSSSANLSGISSAESLKISQAVHARHAEINEAGREVVGSAEAGVDAASVSEEFRA
DHPFLFCIKHIATNAVLFFGRCVSP

Figure 63



68/84

SEQID NO: 155 -0Ovalbumin (OVA) nucleic acid sequence

GGGCTCCATCGGCGCAGCAAGCATGGAATTTTGTTTTGATGTATTCAAGGAGCTCAAAGT
CCACCATGCCAATGAGAACATCTTCTACTGCCCCATTGCCATCATGTCAGCTCTAGCCAT
GGTATACCTGGGTGCAAAAGACAGCACCAGGACACAAATAAATAAGGTTGTTCGCTTTGA
TAAACTTCCAGGATTCGGAGACAGTATTGAAGCTCAGTGTGGCACATCTGTAAACGTTICA
CTCTTCACTTAGAGACATCCTCAACCAAATCACCAAACCAAATGATGTTTATTCGTTCAG
CCTTGCCAGTAGACTTTATGCTGAAGAGAGATACCCAATCCTGCCAGAATACTTGCAGTG
TGTGAAGGAACTGTATAGAGGAGGCTTGGAACCTATCAACTTTCAAACAGCTGCAGATCA
AGCCAGAGAGCTCATCAATTCCTGGGTAGAAAGTCAGACAAATGGAATTATCAGAAATGT
CCTTCAGCCAAGCTCCGTGGATTCTCAAACTGCAATGGTTCTGGTTAATGCCATTGTCTT
CAAAGGACTGTGGGAGAAAGCATTTAAGGATGAAGACACACAAGCAATGCCTTTCAGAGT
GACTGAGCAAGAAAGCAAACCTGTGCAGATGATGTACCAGATTGGTTTATTTAGAGTGGC
ATCAATGGCTTCTGAGAAAATGAAGATCCTGGAGCTTCCATTTGCCAGTGGGACAATGAG
CATGTTGGTGCTGTTGCCTGATGAAGTCTCAGGCCTTGAGCAGCTTGAGAGTATAATCAA
CTTTGAAAAACTGACTGAATGGACCAGTTCTAATGTTATGGAAGAGAGGAAGATCAAAGT
GTACTTACCTCGCATGAAGATGGAGGAAAAATACAACCTCACATCTGTCTTAATGGCTAT
GGGCATTACTGACGTGTTTAGCTCTTCAGCCAATCTGTCTGGCATCTCCTCAGCAGAGAG
CCTGAAGATATCTCAAGCTGTCCATGCAGCACATGCAGAAATCAATGAAGCAGGCAGAGA
GGTGGTAGGGTCAGCAGAGGCTGGAGTGGATGCTGCAAGCGTCTCTGAAGAATTTAGGGC
TGACCATCCATTCCTCTTCTGTATCAAGCACATCGCAACCAACGCCGTTCTCTTCTTTGG
CAGATGTGTTTCCCCT
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69/84

SEQIDNO:158- STF2.E nucleic acid seqguence

ATGGCACAAGTAATCAACACTAACAGTCTGTCGCTGCTGACCCAGAATAACCTGAACAAA
TCCCAGTCCGCACTGGGCACCGCTATCGAGCGTCTGTCTTCTGGTCTGCGTATCAACAGC
GCGAAAGACGATGCGGCAGGTCAGGCGATTGCTAACCGTTTCACCGCGAACATCAAAGGT
CTGACTCAGGCTTCCCGTAACGCTAACGACGGTATCTCCATTGCGCAGACCACTGAAGGC
GCGCTGAACGAAATCAACAACAACCTGCAGCGTGTGCGTGAACTGGCGGTTCAGTCTGCT
AACAGCACCAACTCCCAGTCTGACCTCGACTCCATCCAGGCTGAAATCACCCAGCGCCTG
AACGAAATCGACCGTGTATCCGGCCAGACTCAGTTCAACGGCGTGARAGTCCTGGCGCAG
GACAACACCCTGACCATCCAGGTTGGCGCCAACGACGGTGAAACTATCGATATCGATCTG
AAGCAGATCAACTCTCAGACCCTGGGTCTGGACTCACTGAACGTGCAGAAAGCGTATGAT
GTGRAAGATACAGCAGTAACAACGAAAGCTTATGCCAATAATGGTACTACACTGGATGTA
TCGGGTCTTGATGATGCAGCTATTAAAGCGGCTACGGGTGGTACGAATGGTACGGCTTCT
GTAACCGGTGGTGCGGTTAAATTTGACGCAGATAATAACAAGTACTTTGTTACTATTGGT
GGCTTTACTGGTGCTGATGCCGCCAAAAATGGCGATTATGAAGTTAACGTTGCTACTGAC
GGTACAGTAACCCTTGCGGCTGGCGCAACTAAAACCACAATGCCTGCTGGTGCGACAACT
AAAACAGAAGTACAGGAGTTAAAAGATACACCGGCAGTTGTTTCAGCAGATGCTAAARAT
GCCTTAATTGCTGGCGGCGTTGACGCTACCGATGCTAATGGCGCTGAGTTGGTCAAAATG
TCTTATACCGATAARAATGGTAAGACAATTGAAGGCGGTTATGCGCTTAAAGCTGGCGAT
AAGTATTACGCCGCAGATTACGATGAAGCGACAGGAGCAATTAAAGCTARAACCACAAGT
TATACTGCTGCTGACGGCACTACCARAACAGCGGCTAACCAACTGGGTGGCGTAGACGGT
AAAACCGAAGTCGTTACTATCGACGGTAAAACCTACAATGCCAGCAAAGCCGCTGGTCAT
GATTTCAAAGCACAACCAGAGCTGGCGGAAGCAGCCGCTAAAACCACCGAAAACCCGCTG
CAGAAAATTGATGCCGCGCTGGCGCAGGTGGATGCGCTGCGCTCTGATCTGGGTGCGGTA
CAAAACCGTTTCAACTCTGCTATCACCAACCTGGGCAATACCGTAARACAATCTGTCTGAA
GCGCGTAGCCGTATCGAAGATTCCGACTACGCGACCGAAGTTTCCAACATGTCTCGCGCG
CAGATTTTGCAGCAGGCCGGTACTTCCGTTCTGGCGCAGGCTAACCAGGTCCCGCAGAAC
GTGCTGTCTCTGTTACGTTTCAACTGCCTTGGAATGAGCAACAGAGACTTCTTGGAAGGA
GTGTCTGGAGCAACATGGGTGGATTTGGTTCTCGAAGGCGACAGCTGCGTGACTATCATG
TCTAAGGACAAGCCTACCATCGATGTGAAGATGATGAATATGGAGGCGGCCAACCTGGCA
GAGGTCCGCAGTTATTGCTATTTGGCTACCGTCAGCGATCTCTCCACCAAAGCTGCGTGC
CCGACCATGGGAGAAGCTCACAATGACAAACGTGCTGACCCAGCTTTTGTGTGCAGACAA
GGAGTGGTGGACAGGGGCTGGGGCAACGGCTGCGGACTATTTGGCAAAGGAAGCATTGAC
ACATGCGCCAAATTTGCCTGCTCTACCAAGGCAATAGGAAGAACCATCTTGAAAGAGAAT
ATCAAGTACGAAGTGGCCATTTTTGTCCATGGACCAACTACTGTGGAGT CGCACGGARAC
TACTCCACACAGGTTGGAGCCACTCAGGCAGGGAGATTCAGCATCACTCCTGCAGCGCCT
TCATACACACTAAAGCTTGGAGAATATGGAGAGGTGACAGTGGACTGTGAACCACGGTCA
GGGATTGACACCAATGCATACTACGTGATGACTGTTGGAACAAAGACGTTICTTGGTCCAT
CGTGAGTGGTTCATGGACCTCAACCTCCCTTGGAGCAGTGCTGGAAGTACTGTGTGGAGG
AACAGAGAGACGTTAATGGAGTTTGAGGAACCACACGCCACGAAGCAGTCTGTGATAGCA
TTGGGCTCACAAGAGGGAGCTCTGCATCAAGCTTTGGCTGGAGCCATTCCTGTGGAATTT
TCAAGCAACACTGTCAAGTTGACGTCGGGTCATTTGAAGTGTAGAGTGAAGATGGAAAAA
TTGCAGTTGAAGGGAACAACCTATGGCGTCTGTTCAAAGGCTTTCAAGTTTCTTGGGACT
CCCGCAGACACAGGTCACGGCACTGTGGTGTTGGAATTGCAGTACACTGGCACGGATGGA
CCTTGCAAAGTTCCTATCTCGTCAGTGGCTTCATTGAACGACCTAACGCCAGTGGGCAGA
TTGGTCACTGTCAACCCTTTTGTTTCAGTGGCCACGGCCAACGCTAAGGTCCTGATTGAA
TTGGAACCACCCTTTGGAGACTCATACATAGTGGTGGGCAGAGGAGAACAACAGATCAAT
CACCATTGGCACAAGTCTGGAAGCAGCATTGGCARA
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70/84

SEQIDNO: 159- STF2.E amino acid sequence

MAQVINTNSLSLLTQNNLNKSQSALGTAIERLSSGLRINSAKDDAAGQAIANRFTANIKG
LTQASRNANDGISIAQTTEGALNE INNNLQRVRELAVQSANSTNSQSDLDSIQAEITORL
NEIDRVSGQTQFNGVKVLAQDNTLTIQVGANDGETIDIDLKQINSQTLGLDSLNVQKAYD
VKDTAVTTKAYANNGTTLDVSGLDDAATKAATGGTNGTASVTGGAVKFDADNNKYFVTIG
GFTGADAAKNGDYEVNVATDGTVTLAAGATKTTMPAGATTKTEVQELKDTPAVVSADAKN
ALIAGGVDATDANGAELVKMSYTDKNGKTIEGGYALKAGDKYYAADYDEATGAIKAKTTS
YTAADGTTKTAANQLGGVDGKTEVVTIDGKTYNASKAAGHDFKAQPELAEAAAKTTENPL
QKIDAALAQVDALRSDLGAVONRFNSAITNLGNTVNNLSEARSRIEDSDYATEVSNMSRA
QILQQOAGTSVLAQANQVPONVLSLLRENCLGMSNRDFLEGVSGATWVDLVLEGDSCVTIM
SKDKPTIDVKMMNMEAANLAEVRSYCYLATVSDLSTKAACPTMGEAHNDKRADPAFVCRQ
GVVDRGWGNGCGLFGKGSIDTCAKFACSTKAIGRTILKENIKYEVAIFVHGPTTVESHGN
YSTQVGATQAGRFSITPAAPSYTLKLGEYGEVTVDCEPRSGIDTNAYYVMTVGTKTFLVH
REWFMDLNLPWSSAGSTVWRNRETLMEFEEPHATKQSVIALGSQEGALHQALAGAIPVEF
SSNTVKLTSGHLKCRVKMEKLQLKGTTYGVCSKAFKFLGTPADTGHGTVVLELQYTGTDG
PCKVPISSVASLNDLTPVGRLVTVNPFVSVATANAKVLIELEPPFGDSYIVVGRGEQQIN
HHWHKSGSSIGK

Figure 66



71/84

SEQIDNO:57-E protein nucleic acid sequence

TTCAACTGCCTTGGAATGAGCAACAGAGACTTCTTGGAAGGAGTGTCTGGAGCAACATGG
GTGGATTTGGTTCTCGAAGGCGACAGCTGCGTGACTATCATGTCTAAGGACAAGCCTACC
ATCGATGTGAAGATGATGAATATGGAGCCGGCCAACCTGGCAGAGGTCCGCAGTTATTGC
TATTTGGCTACCGTCAGCGATCTCTCCACCAAAGCTGCGTGCCCGACCATGGGAGAAGCT
CACAATGACAAACGTGCTGACCCAGCTTTTGTGTGCAGACAAGGAGTGGTGGACAGGGGC
TGGGGCAACGGCTGCGGACTATTTGGCAAAGGAAGCATTGACACATGCGCCARATTTGCC
TGCTCTACCAAGGCAATAGGAAGAACCATCTTGAAAGAGAATATCAAGTACGAAGTGGCC
ATTTTTGTCCATGGACCAACTACTGTGGAGTCGCACGGAAACTACTCCACACAGGTTGGA
GCCACTCAGGCAGGGAGATTCAGCATCACTCCTGCAGCGCCTTCATACACACTAAAGCTT
GGAGAATATGGAGAGGTGACAGTGGACTGTGAACCACGGTCAGGGATTGACACCAATGCA
TACTACGTGATGACTGTTGGAACAAAGACGTTCTTGGTCCATCGTGAGTGGTTCATGGAC
CTCAACCTCCCTTGGAGCAGTGCTGGAAGTACTGTGTGGAGGAACAGAGAGACGTTAATG
GAGTTTGAGGAACCACACGCCACGAAGCAGTCTGTGATAGCATTGGGCTCACAAGAGGGA
GCTCTGCATCAAGCTTTGGCTGGAGCCATTCCTGTGGAATTTTCAAGCAACACTGTCARAG
TTGACGTCGGGTCATTTGAAGTGTAGAGTGAAGATGGARAAATTGCAGTTGAAGGGAACA
ACCTATGGCGTCTGTTCAAAGGCTTTCAAGTTTCTTGGGACTCCCGCAGACACAGGTCAC
GGCACTGTGGTGTTGGAATTGCAGTACACTGGCACGGATGGACCTTGCAAAGTTCCTATC
TCGTCAGTGGCTTCATTGAACGACCTAACGCCAGTGGGCAGATTGGTCACTGTCAACCCT
TTTGTTTCAGTGGCCACGGCCAACGCTAAGGTCCTGATTGAATTGGAACCACCCTTTGGA
GACTCATACATAGTGGTGGGCAGAGGAGAACAACAGATCAATCACCATTGGCACAAGTCT
GGAAGCAGCATTGGCAAA
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72/84

SEQIDNO: 160-Den-1 amino acid sequence

MRCVGIGNRDFVEGLSGATWVDVVLEHGSCVTTMAKNKPTLDIELLKTEVTNPAVLRKLCIEAKT
SNTTTDSRCPTQGEATLVEEQDANFVCRRTEVDRGWGNGCGLFGKGSLITCAKFKCVTKLEGKIA
QYENLKYSVIVIVHTGDQHQVGNETTEHGTTATITPQAPTSEIQLTDYGTLTLDCSPRTGLDENE
MVLLTMKKKSWLVHKOWFLDLPLPWTSGALTSQETWNRQDLLVTFKTAHAKKQEVVVLGSQEGAM
HTALTGATEIQTSGTTTIFAGHLKCRLKMDKLTLKGMSYVMCTGSFKLEKEVAETQHGTVLVQVK
YEGTDAPCKIPFSTODEKGATONGRLITANPIVIDKEKPVNIEAEPPFGESYIVVGAGEKALKLS
WFKKGSSIGKMFEATARGARRMAILGDTAWDEFGSIGGVFTSMGKLVHQVFGTAYGVLFSGVSWTM
KIGIGILLTWLGLNSRNTSLSVMCIAVGMVTLYLGVMVQA

Figure 68



73/84

SEQIDNO: 161 -Den~1 nucleic acid sequence

ATGCGATGCGTGGGAATAGGCAACAGAGACTTCGTGGAAGGACTGTCAGGAGCAACATGGGTGGAT
GTGGTACTGGAGCATGGARAGTTGCGTCACCACCATGGCAAAAAACAAACCAACACTGGACATTGAA
CTCTTGAAGACGGAGGTCACAAACCCTGCAGTTCTGCGTAAATTGTGCATTGAAGCTAAAATATCA
ARCACCACCACCGATTCGAGATGTCCAACACAAGGAGAAGCCACACTGGTGGAAGAACAAGACGCG
AACTTTGTGTGCCGACGAACGTTCGTGGACAGAGGCTGGGGCAATGGCTGTGGGCTATTCGGARARA
GGTAGTCTAATAACGTGTGCCAAGTTTAAGTGTGTGACAAAACTAGAAGGAAAGATAGCTCAATAT
GAAAACCTAAAATATTCAGTGATAGTCACCGTCCACACTGGAGATCAGCACCAGGTGGGRAAATGAG
ACTACAGAACATGGAACAACTGCAACCATAACACCTCAAGCTCCTACGTCGGAAATACAGCTGACC
GACTACGGAACCCTTACATTAGATTGTTCACCTAGGACAGGGCTAGATTTTAACGAGATGGTGTTG
CTGACAATGAAARAGAAATCATGGCTTGTCCACAAACAGTGGTTTCTAGACTTACCACTGCCTTGG
ACCTCTGGGGCTTTAACATCCCAAGAGACTTGGAACAGACAAGATTTACTGGTCACATTTAAGACA
GCTCATGCAAAGAAGCAGGAAGTAGTCGTACTAGGATCACAAGARGGAGCAATGCACACTGCGCTG
ACTGGAGCGACAGAAATCCAAACGTCAGGAACGACAACAATTTTCGCAGGACACCTAAAATGCAGA
CTAAAAATGGACAAACTAACTTTAAAAGGGATGTCATATGTGATGTGCACAGGCTCATTCAAGTTA
GAGAAAGAAGTGGCTGAGACCCAGCATGGAACTGTTCTGGTGCAGGTTAAATATGAAGGAACAGAC
GCACCATGCAAGATTCCCTTTTCGACCCAAGATGAGAAAGGAGCAACCCAGAATGGGAGATTAATA
ACAGCCAACCCCATAGTCACTGACAAAGAAARACCAGTCAATATTGAGGCAGAACCACCCTTTGGT
GAGAGCTACATCGTGGTAGGAGCAGGTGAAARAAGCTTTGAAACTAAGCTGGTTCAAGARAGGAAGC
AGCATAGGGAAAATGTTTGAAGCAACTGCCCGAGGAGCACGAAGGATGGCCATTCTGGGAGACACC
GCATGGGACTTCGGTTCTATAGGAGGAGTGTTCACGTCTATGGGAARACTGGTACACCAGGTTTTT
GGAACTGCATATGGAGTTTTGTTTAGCGGAGTTTCTTGGACCATGARAATAGGAATAGGGATTCTG
CTGACATGGCTAGGATTAARATTCAAGGAACACGTCCCTTTCGGTGATGTGCATCGCAGTTGGCATG
GTCACACTGTACCTAGGAGTCATGGTTCAGGCA
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74/84

SEQIDNO: 162-Den~-2 amino acid sequence

MRCIGMSNRDFVEGVSGGSWVDIVLEHGSCVTTMAKNKPTLDFELIKTEAKQPATLRKYC
IEAKLTNTTTESRCPTQGEPSLNEEQDKRFVCKHSMVDRGWGNGCGLFGKGGIVTCAMFR
CKKNMEGKVVQPENLEYTIVITPHSGEEHAVGNDTGKHGKEIKITPQSSTTEAELTGYGT
VTMECSPRTGLDFNEMVLLOMENKAWLVHRQWFLDLPLPWLPGADTQGSNWIQKETLVTE
KNPHAKKQDVVVLGSQEGAMATALTGATEIQMSSGNLLFTGHLKCRLRMDKLQLKGMSYS
MCTGKFRKVVKEIAETQHGTIVIRVQYEGDGSPCKIPFEIMDLEKRHVLGRLITVNPIVTE
KDSPVNIEAEPPFGDSYIIIGVEPGQLKLNWEFKKGSSIGOMFETTMRGAKRMAILGDTAW
DFGSLGGVFTSIGKALHQVFGATIYGAAFSGVSWTMKILIGVIITWIGMNSRSTSLSVTLV
LVGIVTLYLGVMVQA

Figure 70



75/84

SEQIDNO: 163 -Den—-2 nucleic acid sequence

ATGCGTTGCATAGGAATGTCAAATAGAGACTTTGTGGAAGGGGTTTCAGGAGGAAGCTGGGTTGAC
ATAGTCTTAGAACATGGAAGCTGTGTGACGACGATGGCAAAAAACAAACCAACATTGGATTTTGAA
CTGATAAAAACAGAAGCCAAACAGCCTGCCACCCTAAGGAAGTACTGTATAGAGGCARAGCTAACC
AACACAACAACAGAATCTCGCTGCCCAACACAARGGGGAACCCAGCCTAAATGAAGAGCAGGACAAA
AGGTTCGTCTGCAAACACTCCATGGTAGACAGAGGATGGGGAAATGGATGTGGACTATTTGGARAG
GGAGGCATTGTGACCTGTGCTATGTTCAGAT GCAAARAGAACATGGAAGGAAAAGTTGTGCAACCA
GAAAACTTGGAATACACCATTGTGATAACACCTCACTCAGGGGAAGAGCATGCAGTCGGAAATGAC
ACAGGAAAACATGGCAAGGAAATCAAAATAACACCACAGAGTTCCACCACAGAAGCAGAATTGACA
GGTTATGGCACTGTCACAATGGAGTGCTCTCCAAGAACGGGCCTCGACTTCAATGAGATGGTGTTG
CTGCAGATGGARAATAAAGCTTGGCTGGTGCACAGGCAATGGTTCCTAGACCTGCCGTTACCATGG
TTGCCCGGAGCGGACACACAAGGGTCAAATTGGATACAGAAAGAGACATTGGTCACTTTCARAAAT
CCCCATGCGAAGAAACAGGATGTTGTTGTTTTAGGATCCCAAGAAGGGGCCATGCACACAGCACTT
ACAGGGGCCACAGAAATCCAAATGTCATCAGGAAACTTACTCTTCACAGGACATCTCAAGTGCAGG
CTGAGAATGGACAAGCTACAGCTCAAAGGAATGTCATACTCTATGTGCACAGGAAAGTTTAAAGTT
GTGAAGGARATAGCAGARAACACAACATGGAACAATAGTTATCAGAGTGCAATATGAAGGGGACGGC
TCTCCATGCAAGATCCCTTTTGAGATAATGGATTTGGAAAAAAGACATGTCTTAGGTCGCCTGATT
ACAGTCAACCCAATTGTGACAGAAAAAGATAGCCCAGTCAACATAGAAGCAGAACCTCCATTCGGA
GACAGCTACATCATCATAGGAGTAGAGCCGGGACAACTGAAGCTCAACTGGTTTAAGAAAGGAAGT
TCTATCGGCCAAATGTTTGAGACAACAATGAGGGGGGCGAAGAGAATGGCCATTTTAGGTGACACA
GCCTGGGATTTTGGATCCTTGGGAGGAGTGTTTACATCTATAGGAAAGGCTCTCCACCRAGTCTTT
GGAGCAATCTATGGAGCTGCCTTCAGTGGGGTTTCATGGACTATGAAAATCCTCATAGGAGTCATT
ATCACATGGATAGGAATGAATTCACGCAGCACCTCACTGTCTGTGACACTAGTATTGGTGGGAATT
GTGACACTGTATTTGGGAGTCATGGTGCAGGCC
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76/84

SEQIDNO: 164 - Den~3 amino acid sequence

MRCVGVGNRDFVEGLSGATWVDVVLEHGGCVT TMAKNKPTLDIELQKTEATQLATLRKLCIEGKIT
NITTDSRCPTQGEAILPEEQDONYVCKHTYVDRGWGNGCGLFGKGSLVTCAKFQCLEPIEGKVVQH
ENLKYTVIITVHTGDQHQVGNDTQGVTVEITPQASTVEAILPEYGTLGLECSPRTGLDEFNEMILLT
MKNKAWMVHROWFEDLPLPWTSGATTETPTWNRKELLVTFKNAHAKKQEVVVLGSQEGAMHTALTG
ATEIQNSGGTSIFAGHLKCRLKMDKLELKGMSYAMCLNTFVLKKEVSETQHGTILIKVEYKGEDAP
CKIPFSTEDGQGKAHNGRLITANPVVTKKEEPVNIEAEPPFGESNIVIGIGDKALKINWYKKGSST
GKMFEATARGARRMAILGDTAWDFGSVGGVLNSLGKMVHQIFGSAYTALFSGVSWIMKIGIGVLLT
WIGLNSKNTSMSFSCIAIGIITLYLGAVVQA

Figure 72



77/84

SEQIDNO: 165 -Den-3 nucleic acid
sequence

ATGAGATGCGTGGGAGTAGGAAACAGAGATTTTGTGGAAGGTCTGTCGGGAGCTACGTGGGTTGAT
GTGGTGCTCGAGCACGGAGGGTGTGTGACCACCATGGCTAAGAACAAGCCTACGCTGGACATAGAG
CTCCAGAAGACCGAGGCCACCCAACTGGCGACCCTAAGAAAGTTATGCATTGAGGGAAAAATTACC
AACATAACAACTGACTCAAGGTGTCCTACCCAGGGGGAAGCGATTTTACCTGAGGAGCAGGACCAG
AACTACGTATGTAAGCACACATACGTGGATAGAGGT TGGGGAAACGGTTGTGGTTTGTTTGGAAAA
GGAAGCTTGGTGACATGCGCGAAATTTCAATGTCTAGAACCAATAGAGGGAAAAGTGGTGCAACAT
GAGAACCTCAAATACACTGTCATCATCACAGTGCACACAGGAGACCAACACCAGGTGGGAAATGAC
ACGCAGGGAGTCACGGTTGAGATAACACCCCAGGCATCAACCGTTGAAGCTATCTTGCCTGAARTAT
GGAACCCTTGGGCTAGAATGTTCACCACGGACAGGTTTGGATTTCAACGAAATGATTTTATTGACA
ATGAAGAACAAAGCATGGATGGTACATAGGCAATGGTTCTTTGACCTACCCCTACCATGGACATCA
GGAGCTACAACAGAGACACCAACTTGGAACAGGAAAGAGCTCCTTGTGACATTCAAGAATGCACAT
GCARAAAAGCAAGAAGTAGTTGTCCTTGGATCGCAAGAGGGAGCAATGCACACAGCGCTGACAGGA
GCTACAGAGATTCAAAACTCAGGAGGTACAAGCATTTTTGCGGGGCACTTGAAATGTAGACTTAAG
ATGGACAAATTGGAACTCAAGGGGATGAGCTATGCAATGTGCTTGAATACCTTTGTGTTGAAGAAA
GAAGTCTCTGAAACGCAGCATGGGACAATACTCATCAAGGTTGAGTACAAAGGGGAAGATGCACCT
TGCAAGATTCCTTTCTCCACAGAGGATGGACAAGGGAAAGCTCACAATGGTAGACTGATCACAGCC
AACCCAGTGGTGACCAAGAAGGAGGAGCCTGTCAACATTGAGGCTGAACCTCCTTTTGGGGAARAGT
AACATAGTGATTGGGATTGGAGACARAGCCTTGAAAATTAACTGGTACAAGAAGGGAAGCTCGATT
GGAAAGATGTTCGAGGCTACTGCCAGAGGTGCAAGGCGCATGGCCATCTTGGGAGACACAGCCTGG
GATTTTGGTTCAGTGGGTGGTGTTCTGAATTCATTAGGGARAATGGTACACCAAATATTCGGAAGT
GCTTACACAGCCCTGTTTAGTGGAGTCTCATGGATAATGAAAATTGGAATAGGTGTCCTCTTAACC
TGGATAGGGTTGAATTCAAAAAACACTTCCATGTCATTTTCATGCATTGCGATAGGAATTATTACA
CTCTATCTGGGAGCCGTGGTACAAGCT

Figure 73
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SEQIDNO: 166- Den-4 amino acid sequence

MRCVGVGNRDFVEGVSGGAWVDLVLEHGGCVTTMAQGKPTLDFELTKTTAKEVALLRTYCIEASIS
NITTATRCPTQGEPYLKEEQDQQYICRRDVVDRGWGNGCGLFGKGGVVTCAKFSCSGKITGNLVRI
ENLEYTVVVTVHNGDTHAVGNDT SNHGVTAMITPRSPSVEVKLPDYGELTLDCEPRSGIDFNEMIL
MKMKKKTWLVHKQWFLDLPLPWTAGADTSEVHWNYKERMVTFKVPHAKRQDVTVLGSQEGAMHSAL
AGATEVDSGDGNHMFAGHLKCEVRMEKLRIKGMSYTMCSGKFSIDKEMAETQHGTTVVKVKYEGAG
APCKVPIEIRDVNKEKVVGRIISSTPLAENTNSVTNIELEPPFGDSYIVIGVGNSALTLHWFRKGS
SIGKMFESTYRGAKRMAILGETAWDFGSVGGLFTSLGKAVHOVEFGSVYTTMFGGVSWMIRILIGF
LVLWIGTNSRNTSMAMTCIAVGGITLFLGF

Figure 74
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SEQIDNO: 167- Den-4 nucleic acid sequence

ATGCGATGCGTAGGAGTAGGAAACAGAGACTTTGTGGAAGGAGTCTCAGGTGGAGCATGGGTCGACC
TGGTGCTAGAACATGGAGGATGCGTCACAACCATGGCCCAGGGAAAACCAACCTTGGATTTTGAACT
GACCAAGACAACAGCCAAGGAAGTGGCTCTGTTAAGAACCTATTGCATTGARGCCTCAATATCAAAC
ATAACTACGGCAACAAGATGTCCAACGCAAGGAGAGCCTTATCTGAAAGAGGAACAGGACCAACAGT
ACATTTGCCGGAGAGATGTGGTAGACAGAGGGTGGGGCAATGGCTGTGGCTTGTTTGGARAAGGAGG
AGTTGTGACATGTGCGAAGTTTTCATGTTCGGGGAAGATAACAGGCAATTTGGTCCGAATTGAGAAC
CTTGAATACACAGTGGTGGTAACAGTCCACAATGGAGACACCCATGCAGTAGGAAATGACACATCCA
ATCATGGAGTTACAGCCATGATAACCCCCAGGTCACCATCGGTGGAAGTCARATTGCCGGACTATGG
AGAACTAACACTCGATTGTGAACCCAGGTCTGGAATTGACTTTAATGAGATGATTCTGATGAAAATG
AAAAAGAARACATGGCTCGTGCATAAGCAATGGTTTTTGGATCTGCCTCTTCCATGGACAGCAGGAG
CAGACACATCAGAGGTTCACTGGAATTACAARAGAGAGAATGGTGACATTTAAGGTTCCTCATGCCAA
GAGACAGGATGTGACAGTGCTGGGATCTCAGGAAGGAGCCATGCATTCTGCCCTCGCTGGAGCCACA
GAAGTGGACTCCGGTGATGGAAATCACATGTTTGCAGGACATCTCAAGTGCGAAGTCCGTATGGAGA
AATTGAGAATCAAGGGAATGTCATACACGATGTGTTCAGGAAAGTTTTCAATTGACAAAGAGATGGC
AGAAACACAGCATGGGACAACAGTGGTGAAAGTCARAGTATGAAGGTGCTGGAGCTCCGTGTAAAGTC
CCCATAGAGATAAGAGATGTAAACAAGGAAAAAGTGGTTGGGCGTATCATCTCATCCACCCCTTTGG
CTGAGAATACCAACAGTGTAACCAACATAGAATTAGAACCCCCCTTTGGGGACAGCTACATAGTGAT
AGGTGTTGGAAACAGCGCATTAACACTCCATTGGTTCAGGAAAGGGAGTTCCATTGGCAAGATGTTT
GAGTCCACATACAGAGGTGCAAAACGAATGGCCATTCTAGGTGAAACAGCTTGGGATTTTGGTTCCG
TTGGTGGATTGTTCACATCATTGGGAAAGGCTGTGCACCAGGTTTTTGGAAGTGTGTATACAACCAT
GTTTGGAGGAGTCTCATGGATGATTAGAATCCTAATTGGGTITCTTAGTGTTGTGGATTGGCACGAAC
TCAAGGAACACTTCAATGGCTATGACGTGCATAGCTGTTGGAGGAATCACTCTGTTTCTGGGCTTC

Figure 75
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SEQIDNO:170-JE nucleic acid sequence

TTTAATTGTCTGGGAATGGGCAATCGTGACTTCATAGAAGGAGCCAGTGGAGCCGCTTGGGTGACTTGGTGCTA
GAAGGAGACAGCTGCTTGACAATCATGGCAAACGACAAACCAACATTGGACGTCCGCATGATTAACATCGAAGC
TAGCCAACTTGCTGAGGTCAGAAGTTACTGCTATCATGCTTCAGTCACTGACATCTCGACGGTGGCTCGGTGCC
CCACGACTGGAGAAGCCCACAACGAGAAGCGAGCTGATAGTAGCTATGTGTGCAARACAAGGCTTCACTGACCGT
GGGTGGGGCAACGGATGTGGATTTTTCGGGAAGGGARGCATTGACACATGTGCAAAATTCTCCTGCACCAGTAA
AGCGATTGGGAGAACAATCCAGCCAGAAAACATCARATACAAAGTTGGCATTTTTGTGCATGGAACCACCACTT
CGGAAARACCATGGGAATTATTCAGCGCAAGTTGGGGCGTCCCAGGCGGCAAAGTTTACAGTAACACCCAATGCT
CCTTCGGTAGCCCTCAAACTTGGTGACTACGGAGAAGTCACACTGGACTGTGAGCCAAGGAGTGGACTGAACAC
TGAAGCGTTTTACGTCATGACCGTGGGGTCAAAGTCATTTCTGGTCCATAGGGAGTGGTTTCATGACCTCGCTC
TCCCCTGGACGTCCCCTITCGAGCACAGCGTGGAGAAACAGAGAACTCCTCATGGAAT TTGAAGGGGCGCACGCC
ACAAAACAGTCCGTTGTTGCTCTTGGGTCACAGGAAGGAGGCCTCCATCATGCGTITGGCAGGAGCCATCGTGGT
GGAGTACTCAAGCTCAGTGATGTTAACATCAGGCCACCTGAAATGTAGGCTGAARAATGGACAAACTGGCTCTGA
AAGGCACAACCTATGGCATGTGTACAGAAAAATTCTCGTTCGCGAAAAATCCGGTGGACACTGGTCACGGAACA
GTTGTCATTGAACTCTCCTACTCTGGGAGTGATGGCCCCTGCARAATTCCGATTGTTTCCGTTGCGAGCCTCAA
TGACATGACCCCCGTTGGGCGGCTGGTGACAGTGAACCCCTTCGTCGCGACTTCCAGTGCCAACTCARAGGTGC
TGGTCGAGATGGAACCCCCCTTCGGAGACTCCTACATCGTAGTTGGAAGGGGAGACAAGCAGATCAACCACCAT
TGGCACAAAGCTGGAAGCACGCTGGGCAAGGCC

Figure 76
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SEQIDNO: 171 -JE amino acid sequence

FNCLGMGNRDFIEGASGAAWVDLVLEGDSCLTIMANDKPTLDVRMINIEASQUAEVRSYCYHASVIDISTV
ARCPTTGEAHNEKRADSSYVCKQGFTDRGWGNGCGFFGKGSIDTCAKFSCTSKAIGRTIQPENIKYKVGIF
VHGTTTSENHGNYSAQVGASQAAKFTVTPNAPSVALKLGDYGEVTLDCEPRSGLNTEAFYVMTVGSKSFLV
HREWFHDLALPWTSPSSTAWRNRELLMEFEGAHATKQSVVALGSQEGGLHHALAGAIVVEYSSSVMLTSGH
LKCRLKMDKLALKGTTYGMCTEKFSFAKNPVDTGHGTVVIELSYSGSDGPCKIPIVSVASLNDMTPVGRLV
TVNPFVATSSANSKVLVEMEPPFGDSYIVVGRGDKQINHHWHKAGSTLGKA

Figure 77
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SEQ ID NO: 175 - Tick-borne encephalitis envelope protein nucleic acid sequence

TCGCGGTGCACACATTTGGAGAACAGGGACTTTGTCACTGGTACTCAGGGAACCAC
GAGAGTGACTCTGGTGTTGGAGCTGGGGGGATGTGTCACGATCACTGCTGAGGGGA
AGCCCTCAATGGATGTGTGGCTCGATTCCATCTATCAGGAGAACCCTGCCAAGACA
CGCGAGTACTGTCTGCATGCCAAGCTGTCGGACACCAAAGTTGCGGCCAGATGCCC
AACAATGGGGCCTGCCACTCTGACTGAGGAGCATCAGAGTGGTACGGTGTGCAAGA
GAGACCAGAGTGACCGAGGCTGGGGCAATCACTGCGGATTGTTTGGARAGGGCAGT
ATTGTGACCTGTGTCAAGGTGGCTTGTGAGGCAAAGAAGAAGGCCATTGGACATGT
GTATGATGCCAACAAGATCGTGTACACCGTTAAGGTTGAGCCACACACGGGGGACT
ATGTTGCCGCCAATGAAACCCACAGTGGGAGGAAGACGGCATCCTTCACGGTCTCC
TCAGAAAAGACCATCTTGACTATGGGGGACTATGGAGATGTGCCCTTGTTGTGCAG
AGTCGCCAGTGGCGTTGACTTGGCTCAGACTGTCATTCTTGAGCTTGACAAGACTC
TGGAACACCTTCCAACAGCCTGGCAGGTCCATCGTGACTGGTTCAATGATCTGGCT
CTACCGTGGAAACACGAAGGAGCGCAACAATGGAACAATGCTGAGCGACTGGTTGA
ATTTGGAGCTCCGCATGCCGTTAAAATGGACGTGTATAACCTTGGAGATCAAACTG
GGGTGTTGTTGAAGTCACTTGCTGGGGTTCCTGTGGCGCACATTGATGGAACAAAG
TACCACCTAAAAAGCGGCCATGTAACATGCGAGGTTGGACTAGAARAAGCTCARAAT
GAAGGGTCTCACATACACAATGTGTGACAAAACGAAGTTCGCATGGAAGCGGACTC
CAACAGACAGCGGACATGACACAGTGGTCATGGAGGTCACGTTCTCTGGAACAARAA
CCTTGCAGGATCCCAGTGCGGGCAGTGGCACACGGCTCTCCAGATGTAAATGTGGC
CATGCTGATAACACCAAACCCCACCATTGAGAACAATGGAGGTGGCTTCATAGAGA
TGCAGCTACCCCCAGGGGATAACATCATCTATGTTGGGGAACTAAGCCATCAGTGG
TTCCAGAAGGGGAGCAGCATCGGAAGGGTGTTTCAAAAGACCAGGAAGGGCATCGA
GAGACTGACAGTGATAGGAGAACACGCCTGGGACTTCGGTTCCACTGGAGGTTTCT
TGACTTCGGTAGGCAAAGCGCTGCACACAGTCCTCGGCGGAGCCTTCAACAGCATC
TTTGGGGGAGTGGGGTTTCTGCCCAAGCTCCTGTTGGGTGTGGCCTTAGCCTGGTT
GGGCCTGAACATGAGGAACCCCACCATGTCCATGAGTTTCCTCTTGGCTGGGGGAC
TGGTCCTGGCTATGACACTTGGAGTGGGTGCT

Figure 78
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SEQ ID NO: 178 Nucleic acid sequence of EIII+

ATGGAAAAATTGCAGTTGAAGGGAACAACCTATGGCGTCTGTTCAAA
GGCTTTCAAGTTTCTTGGGACTCCCGCAGACACAGGTCACGGCACTG
TGGTGTTGGAATTGCAGTACACTGGCACGGATGGACCTTGCAAAGTT
CCTATCTCGTCAGTGGCTTCATTGAACGACCTAACGCCAGTGGGCAG
ATTGGTCACTGTCAACCCTTTTGTTTCAGTGGCCACGGCCAACGCTAA
GGTCCTGATTGAATTGGAACCACCCTTTGGAGACTCATACATAGTGG
TGGGCAGAGGAGAACAACAGATCAATCACCATTGGCACAAGTCTGG
AAGCAGCATTGGCAAA

Figure 79
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Figure 80



