50
SEQUENCE LISTING PART OF DESCRIPTION

SEQ ID NO: 1 NMB1870

MPSEPPFGRHLIFASLTCLIDAVCKKRYHNQNVYILSILRMTRSKPVNRTAFCCLSLTTA
LILTACSSGGGGVAADIGAGLADALTAPLDHKDKGLQSLTLDQSVRKNEKLKLAAQGAEK

5 TYGNGDSLNTGKLKNDKVSRFDFIRQIEVDGQLITLESGEFQVYKQSHSALTAFQTEQIQ
DSEHSGKMVAKRQFRIGDIAGEHTSFDKLPEGGRATYRGTAFGSDDAGGKLTYTIDFAAK
OGNGKIEHLKSPELNVDLAAADIKPDGKRHAVISGSVLYNQAEKGSYSLGIFGGKAQEVA
GSAEVKTVNGIRHIGLAAKQ

10  SEQ ID NO: 2 Nucleic acid sequence encoding SEQ ID NO: 1

atgccgtctgaaccgeccgttcggacgacatttgatttttgettectttgacctgecteatt
gatgcggtatgcaaaaaaagataccataaccaaaatgtttatatattatctattctgcegt
atgactaggagtaaacctgtgaatcgaactgccttctgectgecctttctctgaccactgec
ctgattctgaccgcctgcagcagecggagggggtggtgtegecgecgacateggtgegggg
15 cttgccgatgcactaaccgcaccgctcgaccataaagacaaaggtttgcagtctttgacg
ctggatcagtccgtcaggaaaaacgagaaactgaagctggcggcacaaggtgcggaaaaa
acttatggaaacggtgacagcctcaatacgggcaaattgaagaacgacaaggtcagecgt
ttcgactttatccgccaaatcgaégtggacgggcagctcattaccttggagagtggagag
ttccaagtatacaaacaaagccattccgecttaaccgectttcagaccgagcaaatacaa
20 gattcggagcattccgggaagatggttgcgaaacgccagttcagaatcggecgacatageg
ggcgaacatacatcttttgacaagcttcccgaaggecggcagggcgacatatcgegggacg
gcgttcggttcagacgatgccggcggaaaactgacctacaccatagatttegecgecaag
cagggaaacggcaaaatcgaacatttgaaatcgccagaactcaatgtcgacctggeccgcec
gccgatatcaageccggatggaaaacgccatgceccgtcatcageggttcecgtectttacaac
25 caagccgagaaaggcagttactceccctceggtatctttggecggaaaagecccaggaagttgece
ggcagcgcggaagtgaaaaccgtaaacggcatacgccatatcggecttgeecgeccaagcaa

taa

SEQ ID NO: 3 NMA0586-ortholog of NMB1870 and having identity = 0.957 to NMB1870

30 MTRSKPVNRTAFCCLSLTAALILTACSSGGGGVAADIGAVLADALTAPLDHKDKSLQSLT
LDQSVRKNEKLKLAAQGAEKTYGNGDSLNTGKLKNDKVSREDFIRQIEVDGQLITLESGE
FQVYKQSHSALTALQTEQVQDSEHSGKMVAKRQFRIGDIAGEHTSEFDKLPEGGRATYRGT
AFGSDDASGKLTYTIDFAAKQGHGKIEHLKSPELNVDLAASDIKPDKKRHAVISGSVLYN
QOAEKGSYSLGIFGGQAQEVAGSAEVETANGIRHIGLAAKQ

35
SEQ ID NO: 4 Nucleic acid sequence encoding SEQ ID NO: 3

atgactaggagcaaacctgtgaaccgaactgecttctgetgectttctttgaccgecgec
ctgattctgaccgcctgcagcageggaggeggeggtgtegecgecgacatecggegeggtyg
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cttgccgatgcactaaccgcaccgctcgaccataaagacaaaagtttgecagtctttgacg
ctggatcagtccgtcaggaaaaacgagaaactgaagctggcggcacaaggtgcggaaaaa
acttatggaaacggcgacagcctcaatacgggcaaattgaagaacgacaaggtcagecgce
ttcgactttatccgtcaaatcgéagtggacgggcagctcattaccttggagagcggagag
ttccaagtgtacaaacaaagccattccgecttaaccgeccttcagaccgagcaagtacaa
gattcggagcattcagggaagatggttgcgaaacgccagttcagaatcggecgatatageg
ggtgaacatacatcttttgacaagcttcccgaaggcggcagggcgacatatcgegggacyg
gcattcggttcagacgatgccagtggaaaactgacctacaccatagatttcgeccgecaag
cagggacacggcaaaatcgaacatttgaaatcgccagaactcaatgttgacctggccgec
tccgatatcaagccggataaaaaacgccatgccgtcatcageggttcecegtectttacaac
caagccgagaaaggcagttactctctaggcatctttggegggcaageccaggaagttgec
ggcagcgcagaagtggaaaccgcaaacggcatacgccatatcggtcttgeccgeccaagcecag

taa

SEQ ID NO: 5 NMCC 0351-ortholog of NMB1870 and having identity = 0.939 to
NMB1870

MNRTAFCCLEFLTTALILTACSSGGGGSGSGGVAADIGTGLADALTAPLDHKDKGLRSLTL
DOSVRKNEKLKLAAQGAEKTYGNGDSLNTGKLKNDKVSRFDFIRQIEVDRQLITLESGEF
QVYKQSHSALTAFQTEQIQDSEHSGKMVAKRRFRIGDIAGEHTSFDKLPEGGRATYRGTA
FSSDDAGGKLTYTIDFAAKQGYGKIEHLKSPELNVDLVSADIKPDEKRHAVISGSVLYNQ
DEKGSYSLGIFGGKAQEVAGSAEVKTVNGIRHIGLAARKQ

SEQ ID NO: 6 Nucleic acid sequence encoding SEQ ID NO: 5§

gtgaaccgaactgccttctgectgecttttectgaccaccgecctgattctgacecgectge
agcagcggaggcggcggaagcggaagcggceggtgtcecgeecgecgacatecggcacggggcett
gccgatgcgctaaccgcgccgctcgaccataaagacaaaggtttgeggtectttgacgetg
gaccagtccgtcaggaaaaacgagaaactgaagctggcggcacaaggtgcggaaaaaact
tatggaaacggcgacagcctcaatacgggcaaattgaagaacgacaaggtcagecegtttce
gactttatccgtcaaatcgaagtggacaggcagctcattaccttggagagcggagagttce
caagtgtacaaacaaagccattccgecttaaccgectttcagaccgagcaaatacaagat
tcggagcattccgggaagatggttgecgaaacgeccggttcagaatcggecgacatageggge
gaacatacatcttttgacaagcttcccgaaggcggcagggcgacatatecgecgggacggeg
ttcagttcagacgatgccggecggaaaactgacctacaccatagatttcgeccgecaagceag
ggatacggcaaaatcgaacatttgaaatcgccggaactcaatgtcgacctggtctctgee
gatatcaagccggatgaaaaacgccatgceccgtcatcagecggctcecegtcectttacaaccaa
gacgagaaaggcagttactccctcggtatctttggcggaaaagcccaggaagttgecgge

agcgcggaagtgaaaaccgtaaacggcatacgccatatcggeccttgeccgccaagcaataa
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SEQ ID NO: 7 NMC0349-ortholog of NMB1870 and having identity = 0.714 to NMB1870

MTRSKPVNRTAFCCLSLTAALILTACSSGGGGVAADIGAGLADALTAPLDHKDKSLQSLT
LDQSVRKNEKLKLAAQGAEKTYGNGDSLNTGKLKNDKVSRFDFIRQIEVDGQLITLESGE
FQIYKQDHSAVVALQIEKINNPDKIDSLINQRSFLVSGLGGEHTAFNQLPSGKAEYHGKA
5 FSSDDPNGRLHYSIDFTKKQGYGRIEHLKTPEQNVELASAELKADEKSHAVILGDTRYGG
EEKGTYHLALFGDRAQEIAGSATVKIREKVHEIGIAGKQ

SEQ ID NO: 8 Nucleic acid sequence encoding SEQ ID NO: 7

atgactaggagcaaacctgtgaaccgaactgecttctgetgectttcectttgaccgecgece
10 ctgattctgaccgcctgcagcagcggaggcggceggtgtegecgecgacatcggegegggg
cttgccgatgcactaaccgcaccgctcgaccataaagacaaaagtttgcagtetttgacg
ctggatcagtccgtcaggaaaaacgagaaactgaagctggcggcacaaggtgcggaaaaa
acttatggaaacggcgacagcctcaatacgggcaaattgaagaacgacaaggtcagccge
ttcgactttatccgtcaaatcgaagtggacgggcagctcattaccttggagagcggagag
15 ttccaaatatacaaacaggaccactccgecgtcgttgecctacagattgaaaaaatcaac
aaccccgacaaaatcgacagectgataaaccaacgctcecttecttgtcageggtttgggt
ggagaacataccgccttcaaccaactgcccagecggcaaagecgagtatcacggcaaagea
ttcagctccgacgacccgaacggcaggctgcactactceccattgattttaccaaaaaacag
ggttacggcagaatcgaacacctgaaaacgcccgagcagaatgtcgagecttgectecgec
20 gaactcaaagcagatgaaaaatcacacgccgtcattttgggcgacacgecgectacggeggce
gaagaaaaaggcacttaccacctcgeccttttcggegaccgegeccaagaaatcgeecgge

tcggcaaccgtgaagataagggaaaaggttcacgaaatcggcatcgecggcaaacagtag

SEQ ID NO: 9 NGO0033-ortholog of NMB1870 and having identity = 0.622 to NMB1870

25 MTRSKPVNRTTFCCLSLTAGPDSDRLQQRRGGGGGVAADIGTGLADALTAPLDHKDKGLK
SLTLEASIPONGTLTLSAQGAEKTFKAGGKDNSLNTGKLKNDKISRFDFVQKIEVDGQTI
TLASGEFQIYKQDHSAVVALRIEKINNPDKIDSLINQRSFLVSDLCGEHTAFNQLPDGKA
EYHGKAFSSDDADGKLTYTIDFAAKQGHGKIEHLKTPEQNVELASAELKADEKSHAVILG
DTRYGGEEKGTYRLALFGDRAQETIAGSATVKIGEKVHEIGIADKQ

30
SEQ ID NO: 10 Nucleic acid sequence encoding SEQ ID NO: 9
atgactaggagtaaacctgtgaaccgaactaccttctgetgectttctttgacecgeecgge
cctgattctgaccgecctgecagcageggaggggcggaggecggtggtgtecgeecgecgacatce
ggcacggggcttgccgatgcattaaccgecgeccgectcgaccataaagacaaaggtttgaaa
35 tccctaacattggaagecteccattcocccaaaacggaacactgaceetgteyygcacaaggt

gcggaaaaaactttcaaagccggcggcaaagacaacagectcaacacgggcaaactgaag
aacgacaaaatcagccgcttcgacttcgtgcaaaaaatcgaagtggacggacaaaccatc
acactggcaagcggcgaatttcaaatatacaaacaggatcactccgccgtegttgeccta

cggattgaaaaaatcaacaaccccgacaaaatcgacagcctgataaaccaacgetccette
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cttgtcagcgatttgggcggagaacataccgceccttcaaccaactgecctgacggcaaagcec
gagtatcacggcaaagcattcagctccgacgatgccgacggaaaactgacctataccata
gatttcgccgccaaacagggacacggcaaaatcgaacacctgaaaacacccgagcagaat
gttgagcttgcctceccgeccgaactcaaagcagatgaaaaatcacacgeccgtcattttggge
5 gacacgcgctacggcggcgaagagaaaggcacttaccgectcgeccttttcecggecgaccege
gcccaagaaatcgctggctcggcaaccgtgaagataggggaaaaggttcacgaaatcgge

atcgccgacaaacagtag

SEQ ID NO: 11 NMB1030

10 MKKIIFAALAAAAISTASAATYKVDEYHANARFAIDHFNTSTNVGGEFYGLTGSVEEFDQAK
RDGKIDITIPIANLQSGSQHFTDHLKSADIFDAAQYPDIRFVSTKENENGKKLVSVDGNL
TMHGKTAPVKLKAEKFNCYQSPMEKTEVCGGDFSTTIDRTKWGMDYLVNVGMTKSVRIDI
QIEAAKQ

15 - SEQ ID NO: 12 Nucleic acid sequence encodi‘ng SEQ ID NO: 11

atgaaaaaaatcatcttcgccgcactcgcagececgecgecatcagtactgectecgecgece
acctacaaagtggacgaatatcacgccaacgcccgtttcgecatcgaccatttcaacacc
agcaccaacgtcggcggtttttacggtctgaccggttccgtcgagttcgaccaagcaaaa
cgcgacggtaaaatcgacatcaccatccccattgccaacctgcaaagecggttcgcaacac
20 tttaccgaccacctgaaatcagccgacatcttecgatgeccgeccaatatcecggacatcecege
tttgtttccaccaaattcaacttcaacggcaaaaaactggtttccgttgacggcaacctg
accatgcacggcaaaaccgcccccgtcaaactcaaageccgaaaaattcaactgctaccaa
agcccgatggagaaaaccgaagtttgtggceggcgacttcagcaccaccatcgaccgcacc
aaatggggcatggactacctcgttaacgttggtatgaccaaaagcgtccgcatcgacatce

25 caaatcgaggcagccaaacaataa

SEQ ID NO: 13 NMC1183- Ortholog of NMB1030 and having identity = 0.973 to
NMB1030

MKKIIFAALAAAAVGTASAATYKVDEYHANARFAIDHENTSTNVGGEFYGLTGSVEFDQAK

30 RDGKIDITIPVANLQOSGSQHFTDHLKSADIFDAAQYPDIRFVSTKENEFNGKKLVSVDGNL
TMHGKTAPVKLKAEKFNCYQRPMEKTEVCGGDFSTTIDRTKWGVDYLVNVGMTKSVRIDI
QIEARAKQ

SEQ ID NO: 14 Nucleic acid sequence encoding SEQ ID NO: 13

35 atgaaaaaaatcatcttcgeccgecactegecagcggecagecgttggecactgecteegecgec
acctacaaagtggacgaatatcacgccaacgcccgtttcgecatcgaccatttcaacacc
agcaccaacgtcggcggtttttacggtctgaccggttceccgtcgagttcgaccaagcaaaa
cgcgacggtaaaatcgacatcaccatcccegttgeccaacctgcaaageggttcgecaacac

tttaccgaccacctgaaatcagccgacatcttecgatgeccgeccaatatccggacatccge
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tttgtttccaccaaattcaacttcaacggcaaaaaactggttteccgttgacggcaacctg
accatgcacggcaaaaccgcccccgtcaaactcaaagccgaaaaattcaactgctaccaa
cgcccgatggagaaaaccgaagtttgcggecggcgacttcagcaccaccatcgaccgcecace
aaatggggcgtggactacctcgttaacgttggtatgaccaaaagcgtccgcatcgacatce

5 caaatcgaggcagccaaacaataa

SEQ ID NO: 15 NMA1457- Ortholog of NMB1030 and having identity = 0.973 to
NMB1030 '

MKKIITIAALAAARATIGTASAATYKVDEYHANARFSIDHFNTSTNVGGEFYGLTGSVEFDQAK

10 RDGKIDITIPVANLQSGSQHFTDHLKSADIFDAAQYPDIRFVSTKFNFNGKKLVSVDGNL
TMHGKTAPVKLKAEKFNCYQSPMLKTEVCGGDEFSTTIDRTKWGMDYLVNVGMTKSVRIDI
QIEAAKQ

SEQ ID NO: 16 Nucleic acid sequence encoding SEQ ID NO: 15

15 atgaaaaaaatcatcatcgccgcgectcgcagcagecgeccatcggcactgectecgeecgece
acctacaaagtggacgaatatcacgccaacgcccgtttctctatcgaccatttcaacacc
agcaccaacgtcggcggtttttacggtctgaccggttcecgttgagttcgaccaagcaaaa
cgcgacggtaaaatcgacatcaccatcccegttgeccaacctgecaaagecggttcgeaacac
tttaccgaccacctgaaatcagccgacatcttcgatgecgeccaatatccggacatcege

20 tttgtttccaccaaattcaacttcaacggcaaaaaactggtttccgttgacggcaacctg
accatgcacggcaaaaccgcccccgtcaaactcaaagccgaaaaattcaactgcectaccaa
agcccgatgttgaaaaccgaagtttgcggecggcgacttcagcaccaccatcgaccgcacc
aaatggggcatggactacctcgttaacgttggtatgaccaaaagcgtccgecatcgacate

caaatcgaggcagccaaacaataa

25
SEQ ID NO: 17 NMCC_1165- Ortholog of NMB1030 and having identity = 0.963 to

NMB1030

MKKIIIAALAAAAVGTASAATYKVDEYHANARFAIDHFNTSTNVGGFYGLTGSVEFDQAK
RDGKIDITIPVANLQSGSQHFTDHLKSADIFDAAQYPDIRFVSTKENFNGKKLVSVDGNL

30 TMHGKTAPVKLKAEKENCYQSPMAKTEVCGGDFSTSIDRTKWGVDYLVNVGMTKSVRIDI
QIEAAKQ

SEQ ID NO: 18 Nucleic acid sequence encoding SEQ ID NO: 17

atgaaaaaaatcatcatcgccgcactcgcagcggcageccgteggcactgecteecgecgec

35 acctacaaagtggacgaatatcacgccaacgeccgtttecgecatcgaccatttcaacace

agcaccaacgtcggcggtttttacggtctgaccggttcegttgagttcgaccaagcaaaa

cgcgacggtaaaatcgacatcaccatcccecgttgceccaacctgcaaagecggttcgecaacac

tttaccgaccacctgaaatcagccgacatcttecgatgeccgeccaatatccggacatccge

tttgtttccaccaaattcaacttcaacggcaaaaaactggtttccgttgacggcaacctg
NVD00SBWO
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accatgcacggcaaaaccgcccccgtcaaactcaaageccgaaaaattcaactgectaccaa
agcccgatggcgaaaaccgaagtttgcggcggecgacttcagcaccagcatcgaccgcace
aaatggggcgtggactacctcgttaacgttggtatgaccaaaagcgtcecgcatcgacatc

caaatcgaggcagccaaacaataa

SEQ ID NO: 19 NGO0558- Ortholog of NMB1030 and having identity = 0.930 to NMB1030

MKKIIFAALARAAVGTASATYKVDEYHANVRFAIDHFNTSTNVGGFYGLTGSVEFDQAKR

DGKIDITIPVANLQSGSQPFTGHLKSADIFDAAQYPDIRFVSTKFNFNGKKLVSVDGNLT

MRGKTAPVKLKAEKFNCYQSPMAETEVCGGDFSTTIDRTKWGVDYLVNAGMTKNVRIDIQ
10 IEARKQ

SEQ ID NO: 20 Nucleic acid sequence encoding SEQ ID NO: 19

atgaaaaaaatcatcttcgeccgcgectcgecagecggcagecgtecggcactgecteecgecace
tacaaagtggacgaatatcacgccaacgtccgtttcgccatcgaccacttcaacaccagce
15 accaacgtcggcggtttttacggtctgaccggttccgtcgagttcgatcaagcaaaacgce
gacggcaaaatcgacatcaccattcccgtcgeccaacctgcaaagcggttcgcaaccctte
accggccacctgaaatccgeccgacatcttcgatgecgetcaatatecggacateccgette
gtttccaccaaattcaacttcaacggcaaaaaacttgttteccgttgacggcaacctgacc
atgcgcggcaaaaccgcccccgtcaaactcaaagccgaaaaattcaactgctaccaaage
20 ccgatggcggaaaccgaagtttgecggecggecgacttcagcaccaccatcgaccgcaccaaa
tggggcgtggactacctcgttaacgeccggtatgaccaaaaacgtccgcatcgacatccaa

atcgaagctgcaaaacaataa

SEQ ID NO: 21 Oant_3992- Ortholog of NMB1030 and having identity = 0.553 to
25 NMB1030

MRKFVLPLLASLLSVSAAQAADYKLDPTHTKAVFYIDHFNTSTNSGGFYBINGDISFDPE
TMDGKMDISIPVKTLNTGMAAFDKHVTGADMLDAEKFPTIEFKSTKWNEFDEDKLVSVDGD
LTMKGKTLPIQLTATKFGCYQSPIFKAEVCGGDFEATIDRTQWGVDFLVKEGMAKMVKLE
IQAEATIKQ

30
SEQ ID NO: 22 Nucleic acid sequence encoding SEQ ID NO: 21

atgagaaagttcgtactgccecctcttagectegttgectgtcagtctecggetgeccagget
gcggattacaaactggacccaacacatacaaaagctgttttctatattgatcacttcaat
acatcgacaaacagcggcggtttctatgaaatcaacggcgatatctcgttcgatcctgaa
35 accatggatgggaagatggatatttcaattcccgtcaagacgctgaatacaggcatggece
gcatttgataagcacgtgacaggtgctgacatgctggacgcggaaaagttcccgaccatt
gagttcaagtcgaccaagtggaattttgacgaagacaagctggtatcagtggatggcgat
ctgaccatgaagggaaagacactgccaatccagctcacggccaccaagtteggttgttac

cagagcccgatcttcaaggcagaagtctgtggtggcgattttgaagcaactatcgatcege
NVD00SBWO
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acccagtggggcgtggacttccttgtaaaagaaggcatggccaagatggtcaagecttgaa
attcaggctgaggctatcaagcagtaa

SEQ ID NO: 23 SPAB_01659- Ortholog of NMB1030 and having identity =
NMB1030

MNIMKKNFLGAVLSLGLLSAAHADVYKFDNTHTNAVENIDHFQTSTNHGGFYAISGELKY
QPEKQDAEMRVTIPVSALNTGGDAFDNHIRSSDILDAEKYPEIVFKSTKWHFEDNKPVSI
DGLLTMKGVTKPVTLTTTKFGCYMSPIFKAQVCGGDEFVTQIDRTQWGVDYLVDMGMTKVV
DIKIQAEAVKQ

SEQ ID NO: 24 Nucleic acid sequence encoding SEQ ID NO: 23

gtgaatataatgaaaaagaattttcttggtgctgtcctgtctctgggtttattaagtget
gctcatgcégatgtatataaatttgataatacgcatacaaatgcggtatttaatatcgat

catttccagacctcaaccaatcatggcgggttttatgectattagcggcgaactgaaatat

cagccggaaaagcaagatgcagagatgcgcgtgacgattcccgtgagecgecttaaatacce
gggggggatgcgtttgataaccatattcgcagtagcgatattctggatgcggaaaaatat
ccagaaatagtatttaaatcgacaaaatggcattttgaagataataaaccagtttctatt
gacggtttgttaacaatgaagggagtaactaagcccgtcaccttaaccaccaccaagttt
ggctgttatatgagcccgatattcaaggcacaggtttgecggecggtgattttgtcacgcaa
atagatcgcacccagtggggtgtagattatctggtcgatatggggatgacgaaagttgtc

gatataaaaatccaggcagaagcggttaagcaataa

MKKSFLGAALSLGLLSAAHADVYKFDNTHTNAVENIDHFQTSTNHGGEFYAISGELKYQPE
KQVAEMRVTIPVSALNTGVDAFDNHIRSSDILDAEKYPEIVFKSTKWHFEDNKPVSIDGL
LTMKGVTKPVTLTTTKEGCYMSPIFKAQVCGGDFVTQIDRTQWGVDYLVDMGMTKVVDIK
IQAEAVKQ

SEQ ID NO: 26 Nucleic acid sequence encoding SEQ ID NO: 25

atgaaaaagagttttcttggtgctgccctgtctctgggtttattaagtgctgectcatgea
gatgtatataaatttgataatacgcataccaatgcggtatttaatatcgatcatttccag
acctcaaccaatcatggcgggttttatgctattagcggcgaactgaaatatcagccggaa
aagcaagtcgcagagatgcgcgtgacgattccecgtaagcgecttaaataccggggtggat
gcgtttgataaccatatccgcagtagecgatattctggatgecggaaaaatatccagaaata
gtatttaaatcgacaaaatggcattttgaagataataaaccggtttctattgacggtttyg
ttaacaatgaagggggtaactaagcccgtcaccttaaccaccaccaagtttggectgttat
atgagcccgatattcaaggcgcaggtttgecggeggtgattttgtcacgcaaatagatcge
acccagtggggggtagattatctggtcgatatggggatgacgaaagttgtcgatataaaa

atccaggcagaagcggttaagcaataa
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SEQ ID NO: 27 Aave 3505- Ortholog of NMB1030 and having identity = 0.534 to
NMB1030

MRKSLFALAAAAALVAGAAQAETATYTVEPTHTFATFEISHFGASVNRGRFDKKEGTIAL

5 DKAARTGKVDITFQINSINTGTPPFDKHLQSPDIFDAAKYPTARFVGDKFTFDGDKLVSV
AGNLTIKGQTHPATFKANQFACYQSPMLKREVCGGDFETTIDRTLEFGLDYGVQYGFPKNV
RIVAQVEAVKQ

SEQ ID NO: 28 Nucleic acid sequence encoding SEQ ID NO: 27

10 atgcgcaaatccctgttcecgecctggecgeccgeggecgecctegttgecggtgecgetcag
gcggagaccgccacgtacacggtggagccgacgcacaccttcgecacgttcgagatcage
cacttcggcgccagcgtgaaccgcecggceccgcttcgacaagaaggaaggcacgatcgegetg
gacaaggccgccaggaccggcaaggtggacatcaccttceccagatcaactccatcaacacce
ggcacgccgcccttcgaéaagcacctgcagagccccgacatcttcgacgcggccaagtac

15 cccaccgcgcgcttcgtgggegacaagttcaccttecgacggecgacaagetggtgteegtg
gccggcaacctgacgatcaagggccagacccatcccgegaccttcaaggccaaccagtte
gcctgctaccagagecccgatgctcaagcgcgaagtgtgecggeggegatttcecgagaccacyg
atcgaccgcaccctgttcggectggactacggegtgcagtacggectteccccaagaacgtg
cgcatcgtggcgcaggtcgaggccgtcaagcagtaa

20
SEQ ID NO: 29 STM1621- Ortholog of NMB1030 and having identity = 0.516 to NMB1030

MNIMKKSFLGALLSLGLLSAAHADVYKFDNTHTNAVENIDHFQTSTNHGGFYAISGELKY

QPEKQVAEMRVTIPVSALNTGVDAFDNHIRSSDILDAEKYPEMVFKSTKWHFEDNKPVST

DGLLTMKGVTKPVTLTTTKFGCYMSPIFKAQVCGGDFVTQIDRTQWGIDYLVDMGMTKVV
25 DIKIQAEAVKQ

SEQ ID NO: 30 Nucleic acid sequence encoding SEQ ID NO: 29

gtgaatataatgaaaaagagttttcttggtgctctcctgtctctgggtttattaagtgcet
gctcatgcagatgtatataaatttgataatacgcataccaatgcggtatttaatatcgat
30 catttccagacctcaaccaatcatggcgggttttatgctattagcggcgaactgaaatat
cagccggaaaagcaagtcgcagagatgcgtgtgacgattcccgtaagegecttaaatacce
ggggtggatgcgtttgataaccatatccgcagtagcgatattctggatgcggaaaaatat
ccagaaatggtatttaaatcaacaaaatggcattttgaagataataaaccggtttctatt
gacggtttgctaacaatgaagggagtaacgaagcccgtcaccttaaccaccaccaagttt
35 ggctgttatatgagcccgatattcaaggcgcaggtttgcaggtggtgattttgtcacgeaa
atagatcgcacccagtgggggatagattatctggtcgatatggggatgacgaaagttgtc

gatataaaaatccaggcagaagcggttaagcaataa

NVD00S8BWO
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SEQ ID NO: 31 SC1617- Ortholog of NMB1030 and having identity = 0.516 to NMB1030

MNIMKKSFLGAVLSLGLLSAAHADVYKFDNTHTNAVENIDHFQTSTNHGGFYAISGELKY

QPEKQVAEMRVTIPVSALNTGVDAFDNHIRSSDILDAEKYPEMVFKSTKWHFEDNKPVSI

DGLLTMKGVTKPVTLTTTKFGCYMSPIFKAQVCGGDFVTQIDRTQWGVDYLVDMGMTKVV
5 DIKIQAEAVKQ

SEQ ID NO: 32 Nucleic acid sequence encoding SEQ ID NO: 31

gtgaatataatgaaaaagagttttcttggtgctgtcctgtctctggggttattaagtgct
gctcatgcagatgtatataaatttgataatacgcataccaatgcggtatttaatatcgat
10 catttccagacctcaaccaatcatggcgggttttatgctattagcggcgaactgaaatat
cagccggaaaagcaagtcgcagagatgcgtgtgacgattcécgtgagcgccttaaatacc
ggggtggatgcgtttgataaccatatccgcagtagcgatattctagatgcggaaaaatat
ccagaaatggtatttaaatcaacaaaatggcattttgaagataataaaccggtttctatf
gacggtttgctaacaatgaagggagtaacgaagcccgtcaccttaaccaccaccaagttt
15 ggctgttatatgagcccgatattcaaggcgcaggtttgeggtggtgattttgtcacgecaa
atagatcgcacccagtggggggtagattatctggtcgatatggggatgacgaaagttgte

gatataaaaatccaggcagaagcggttaagcaataa

SEQ ID NO: 33 Pnap_3578- Ortholog of NMB1030 and having identity = 0.518 to
20 NMB1030

MRKSILTLAAAAALLAGAAHAETATYAMDPTHTFATFEIGHFGTSTNRGRFDKKEGSVQL
DRAAKTGKVEVSIDATSVNTGAAAFDKHLOSPDLFDAAKYPTIKFVSDKEFSEFNGDKVSEI
AGNLTLLGKTLPVTLKANQFNCYTSPMLKREVCGGDFETTIDRTAFGMNYGIDWGEFPKNV
RLVVQVEAVKQQ

25
SEQ ID NO: 34 Nucleic acid sequence encoding SEQ ID NO: 33

atgcgtaaatcaattttgaccctggeccgecgeggecgecctgctggecggegeggeccat
gccgaaaccgccacctacgecgatggacccgacgcatacctttgecgacgtttgaaategge
cacttcggcaccagcaccaaccggggccgcttcgacaagaaggaaggctcecggtgeaactg
30 gaccgcgecgccaagaccggcaaggtggaggtcagcatcgacgccacctecgtcaatacce
ggcgccgceegegtttgacaagcacctgcaaageccccgacctgttcgacgeccgecaaatac
ccgaccatcaagtttgtctccgacaagttcagcttcaacggecgacaaggtgtccgaaatce
gccggcaacctgaccctgcttggcaaaaccctgecegtcacgectcaaageccaaccagttce
aactgctacaccagcccgatgcectcaagecgecgaagtgtgeggeggegacttcgaaaccacg
5 attgaccgcaccgccttcggecatgaactacggcatcgactggggcttcececcgaaaaacgtce

cgcctggtggtccaggtcgaagccgtcaagcagcaataa

NVD00SBWO
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SEQ ID NO: 35 t1530- Ortholog of NMB1030 and having identity = .516 to NMB1030

MNIMKKSFLGALLSLGLLSAAHADVYKFDNTHTNAVENIDRFQTSTNHGGFYAISGELKY

QPEKQVAEMRVTIPVSALNTGVDAFDNHIRSSDILDAEKYPEIVFKSTKWHFEDNKPVSI

DGLLTMKGVTKPVTLTTTKFGCYMSPIFKAQVCGGDFVTQIDRTQWGVDYLVDMGMTKVV
5 DIKIQAEAVKQ

SEQ ID NO: 36 Nucleic acid sequence encoding SEQ ID NO: 35

gtgaatataatgaaaaagagttttcttggtgctctcctgtctctgggtttattaagtgcet
gctcatgcagatgtatataaatttgataatacgcataccaatgcggtatttaatatcgat
10 cgtttccagacctcaaccaatcatggcgggttttatgctattagcggcgaactgaaatat
cagccggaaaagcaagtcgcagagatgcgtgtgacgattcccgtgagcgecttaaatacce
ggggtggatgcgtttgataaccatattcgcagtagcgatattttggatgcggaaaaatat
ccagaaatagtatttaaatcgacaaaatggcattttgaagataataaaccagtttctatt
gacggtttgttaacaatgaagggagtaactaagcccgtcaccttaaccaccaccaagttt
15 ggctgttatatgagcccgatattcaaggcgcaggtttgeggtggtgattttgtcacgcaa
atagatcgcacccagtggggtgtagattatctggtcgatatggggatgacgaaagttgtce

gatataaaaatccaggcagaagcggttaagcaataa

SEQ ID NO: 37 STY1443- Ortholog of NMB1030 and having identity = .516 to NMB1030

20 MNIMKKSFLGALLSLGLLSAAHADVYKEFDNTHTNAVENIDRFQTSTNHGGEFYAISGELKY
QPEKQVAEMRVTIPVSALNTGVDAFDNHIRSSDILDAEKYPEIVEKSTKWHFEDNKPVSI
DGLLTMKGVTKPVTLTTTKFGCYMSPIFKAQVCGGDFVTQIDRTOWGVDYLVDMGMTKVV
DIKIQAEAVKQ

25  SEQID NO: 38 Nucleic acid sequence encoding SEQ ID NO: 37

gtgaatataatgaaaaagagttttcttggtgctctcctgtctctgggtttattaagtget
gctcatgcagatgtatataaatttgataatacgcataccaatgcggtatttaatatcgat
cgtttccagacctcaaccaatcatggcgggttttatgectattagecggcgaactgaaatat
cagccggaaaagcaagtcgcagagatgcgtgtgacgattccecgtgagecgecttaaatacc
30 ggggtggatgcgtttgataaccatattcgcagtagcgatattttggatgcggaaaaatat
ccagaaatagtatttaaatcgacaaaatggcattttgaagataataaaccagtttctatt
gacggtttgttaacaatgaagggagtaactaagcccgtcaccttaaccaccaccaagttt
ggctgttatatgagccecgatattcaaggcgcaggtttgecggtggtgattttgtcacgecaa
atagatcgcacccagtggggtgtagattatctggtcgatatggggatgacgaaagttgtce

35 gatataaaaatccaggcagaagcggttaagcaataa

SEQ ID NO: 39 PsycPRwf 2217- Ortholog of NMB1030 and having identity = 0.542 to
NMB1030

NVD00S8BWO
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MNLIQKTLTIATVVGLGSLSVAANAALYEIDPAHANARFSVDHFGTTTNAGGFYGLTGVV
DYSPEKKQGFVGITIPMNNLSTNFKPFDKHLKSADFFNVEKYPTAYFKSTKWEFDGDKVK
SVKGELTMLDQTHPVTLTATKENCYDNPILETKTCGGDFETTIDRTQWGINTYTDGGMMK
DVKLKIQIEAGLKDDNKKS

SEQ ID NO: 40 Nucleic acid sequence encoding SEQ ID NO: 39

gtgaatctaattcaaaaaacgcttactattgccactgtagttggecctaggttctttaage
gttgctgccaatgctgcgctttatgaaattgatcctgececcatgeccaatgetegettttcet
gtagaccattttggtaccaccacgaacgctggcggcttctacggtctaacaggtgtggta
gattattctcctgagaaaaaacaaggctttgtgggtattaccattcctatgaacaactta
agcaccaactttaagccttttgataagcacttaaaatctgctgacttcttcaacgtagaa
aaataccctactgcttacttcaaatctaccaaatgggaatttgatggcgataaagtaaaa
tcagtcaaaggcgagctaaccatgcttgaccaaacacacccagttactttaacagccact
aagtttaactgctacgataacccaatcttagaaacaaaaacttgtggtggtgactttgaa
accactatcgacagaactcagtggggtattaacacttacactgacggcggtatgatgaaa

gacgttaaactaaaaatccagatcgaagcgggtctaaaagacgataacaaaaagtcttaa

SEQ ID NO: 41 NMB2091

MKPKPHTVRTLIAAIFSLALSGCVSAVIGSAAVGAKSAVDRRTTGAQTDDNVMALRIETT
ARSYLRONNQTKGYTPQISVVGYNRHLLLLGQVATEGEKQFVGQIARSEQAAEGVYNYIT
VASLPRTAGDIAGDTWNTSKVRATLLGISPATQARVKIVTYGNVTYVMGILTPEEQAQIT
QKVSTTVGVQKVITLYQNYVQR

SEQ ID NO: 42 Nucleic acid sequence encoding SEQ ID NO: 41

atgaaacccaaaccgcacaccgtccgcaccctgattgecegecattttcagecttgecctt
agcggctgcgtcagecgcagtaatcggaagcgecgeccgtecggegcgaaatceccgecgtegac
cgccgaaccaccggcgcgcaaaccgacgacaacgttatggegttgegtatcgaaaccacce
gcccgttectatctgecgeccaaaacaaccaaaccaaaggctacacgccccaaatcteegtce
gtcggctacaaccgccacctgctgectgectcggacaagtcgeccaccgaaggcgaaaaacag
ttcgtcggtcagattgcacgttccgaacaggeccgecgaaggegtgtacaactatattace
gtcgcctcectgeecgecgcactgecggecgacatcgececggcgacacttggaacacatccaaa
gtccgcgccacgctgttgggcatcagecccecgeccacacaggcgecgegtcaaaategttace
tacggcaacgtaacctacgttatgggcatcctcacccccgaagaacaggcgcagattace
caaaaagtcagcaccaccgtcggcgtacaaaaagtcatcaccctctaccaaaactacgte

caacgctga

SEQ ID NO: 43 NMCC_2056- Ortholog of NMB2091 and having identity = 1.0 to
NBM2091

MKPKPHTVRTLIAAIFSLALSGCVSAVIGSAAVGAKSAVDRRTTGAQTDDNVMALRIETT

NVD008BWO
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ARSYLRONNQTKGYTPQISVVGYNRHLLLLGQVATEGEKQFVGQIARSEQAAEGVYNYIT
VASLPRTAGDIAGDTWNTSKVRATLLGISPATQARVKIVTYGNVTYVMGILTPEEQAQIT
QKVSTTVGVQKVITLYQNYVQR

SEQ ID NO: 44 Nucleic acid sequence encoding SEQ ID NO: 43

atgaaacccaaaccgcacaccgtccgcaccctgattgecgecattttcagecttgeectt
agcggctgcgtcagcgcagtaatcggaagecgecgeecgtcggegegaaatcegecgtegac
cgccgcaccaccggcgcgcaaaccdacgacaacgtaatggcgttgcgtattgaaaccacc
gcccgctectacctacgceccaaaacaaccaaaccaagggctacacgecccaaatctecgte
gtcggctacaaccgccacctgctgctgetcggacaagtcgeccaccgaaggcgaaaaacag
ttcgtcggtcagattgcacgttccgaacaggeccgecgaaggegtgtacaactacattace
gtcgcctecectgeccgegecactgecggegacatcgecggegacacttggaacacatccaaa
gtccgegecacgetgttgggcatcageccegeccacacaggcgegegtcaaaategttace
taéggcaacgtaacctacgttatgggcatcctcacccccgaagaacaggcgcagattacc
caaaaagtcagcaccaccgtcggcgtacaaaaagtcatcaccctctaccaaaactacgtce

caacgctga

MKPKPHTVRTLIAAIFSLALSGCVSAVIGSAAVGAKSAVDRRTTGAQTDDNVMALRIETT
ARSYLRQNNQTKGYTPQISVVGYNRHLLLLGQVATEGEKQFVGQIARSEQAAEGVYNYIT
VASLPRTAGDIAGDTWNTSKVRATLLGISPATQARVKIVTYGNVTYVMGILTPEEQAQIT
QKVSTTVGVQKVITLYQONYVOR

SEQ ID NO: 46 Nucleic acid sequence encoding SEQ ID NO: 45

atgaaacccaaaccgcacaccgtccgcaccctgattgecgeccattttcagecttgecctt
agcggctgcgtcagcgcagtaatcggaagecgcecgccgteggecgecgaaatccgecgtegac
cgccgaaccaccggcgcgcaaaccgacgacaacgttatggegttgegtatcgaaaccacce
gcccgctectatctgegeccaaaacaaccaaaccaaaggctacacgecccaaatcteegtt
gtcggctacaaccgccacctgectgetgetcggacaagtcgeccaccgaaggcgagaaacag
ttcgtcggtcégattgcacgttccgaacaggccgccgaaggcgtatacaactacattacc
gtcgcctececctgecgegecactgecggcgacategecggegacacttggaacacatccaaa
gtccgcgecacgetgttgggecatcagececccgecacacaggcgecgcgtcaaaategttace
tacggcaacgtaacctacgttatgggcatcctcaccecccgaagaacaggcgcagattacce
caaaaagtcagcaccaccgtcggcgtacaaaaagtcatcaccctctaccaaaactacgtce

caacgctga

SEQ ID NO: 47 NMA03391- Ortholog of NMB2091 and having identity =
NBM2091

MKPKPHTVRTLTAAVLSLALGGCVSAVVGGAAVGAKSAVDRRTTGAQTDDNVMALRIETT

NVD00SBWO

SEQ ID NO: 45 NMC2071- Ortholog of NMB2091 and having identity = 1.0 to NBM2(091

0.970 to
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ARSYLRQONNQTKGYTPQISVVGYNRHLLLLGQVATEGEKQFVGQIARSEQAAEGVYNYIT
VASLPRTAGDIAGDTWNTSKVRATLLGISPATQARVKIVTYGNVTYVMGILTPEEQAQIT
QKVSTTVGVQKVITLYQNYVQR

5 SEQ ID NO: 48 Nucleic acid sequence encoding SEQ ID NO: 47

atgaaacccaaaccgcacaccgtccgcaccctgactgecgecgtectcagecttgecctce
ggcggctgcgtcagcgcagtcecgteggecggegeggeggtcggegegaaateecgecgtegac
cgccgaaccaccggcgcgcaaaccgacgacaacgtaatggegetgegtatcgaaaccacc
gcccgctectatctgegeccaaaacaaccaaaccaaaggctacacgecccaaatcteegtt
10 gtcggctacaaccgccacctgetgectgectecggacaagtcgeccaccgaaggcgagaaacag
ttcgtcggtcagattgcacgttccgaacaggeccgeccgaaggecgtgtacaactacattacce
gtcgcctcectgecgegecactgecggecgacatcgecggecgacacttggaacacatccaaa
gtccgegeccacgetgttgggcatcagececccgecacacaggegegecgtcaaaatcegttacce
tacggcaacgtaacctacgttatgggcatcctcacccccgaagaacaggcgcagattacce
15 caaaaagtcagcaccaccgtcggcgtacaaaaagtcatcaccctctaccaaaactacgtc

caacgctga

SEQ ID NO: 49 NGO1985- Ortholog of NMB2091 and having identity = 0.955 to
NBM2091

20 MKPKPHTVRTLIAAVLSLALGGCFSAVVGGAAVGAKSVIDRRTTGAQTDDNVMALRIETT
ARSYLRONNQTKGYTPQISVVGYNRHLLLLGQVATEGEKQFVGQIARSEQAAEGVYNYIT
VASLPRTAGDIAGDTWNTSKVRATLLGISPATQARVKIITYGNVTYVMGILTPEEQAQIT
QKVSTTVGVQKVITLYONYVQR

25 SEQID NO: 50 Nucleic acid sequence encoding SEQ ID NO: 49

atgaaacccaaaccacacaccgtccgcaccctgattgeccgecgtectcagecttgecctce
ggcggctgcttcagcgcagtecgtcggecggggecgecgtecggecgecaaaatcececgtcategac
cgccgaaccaccggcgcgcaaaccgatgacaacgttatggegttgegtatcgaaaccace
gcccgttcctacctgecgccaaaacaaccaaaccaaaggctacacgecccaaatcectecgte
30 gtcggctacaaccgccacctgcectgctgectcggacaagtcgeccaccgaaggcgaaaaacag
ttcgtcggtcagattgcacgttccgaacaggeccgecgaaggecgtatacaactacattace
gtcgectcectgecgegecactgcgggegacatcgecggegacacttggaacacgtccaaa
gtcecgcegccacgetgetgggcatcagececccgctacacaggcgegegtcaaaatcattace
tacggcaatgtaacctacgttatgggcatcctcaccceccgaagaacaggcgcagattacce
35 caaaaagtcagcaccaccgtcggcgtacaaaaagtcattaccecctctaccaaaactacgtc

caacgctga

SEQ ID NO: 51 NMB0667

MIYIVLFLAVVLAVVAYNMYQENQYRKKVRDQFGHSDKDALLNSKTSHVRDGKPSGGSVM
NVD008BWO
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MPKPQPAVKKTAKPQDPAMRNLQEQDAVYIAKQKQAKASPFKTEIETALEESGIIGNSAH
TVSEPQTGHSAPKPADAPAKPAPVPQTPAKPLITLKELSKVELPWFDVRFDFISYIALTE
AKELHALPRLSNRCRYQIVGCTMDDHFQIAEPIPGIRYQAFIVGIQAVSRNGLASQEELS
AFNRQVDAFAQSMGGQTLHTDLAAFIEVASALDAFCARVDQTIAIHLVSPTSISGVELRS
AVTGVGFVLEDDGAFHYTDTSGSTMFSICSLNNEPFTNALLDNQSYKGFSMLLDIPHSPA
GEKTFDDLFMDLAVRLSGQLNLNLVNDKMEEVSTQWLKDVRTYVLARQSEMLKVGIEPGG
KTALRLFS

SEQ ID NO: 52 Nucleic acid sequence encoding SEQ ID NO: 51

atgatttacatcgtactgtttctagctgtcgtcctcgecgttgtegectacaacatgtat
caggaaaaccaataccgcaaaaaagtgcgcgaccagttcggacactccgacaaagatgcec
ctgctcaacagcaaaaccagccatgtccgegacggcaaaccgtccggegggtcagtcatg
atgccgaaaccccaaccggcggtcaaaaaaacggcaaaaccccaagaccccgecatgege
aacctgcaagaacaggatgccgtctacatcgccaagcagaaacaggcaaaagcectceecg
ttcaaaaccgaaatcgaaaccgccttggaagaaagcggcattatcggcaactcecgeccac
accgtttccgaaccccaaaccggacattcecgcaccgaaacctgeccgacgecgecggcaaaa
cctgcacccgttccgcaaacacctgcaaaaccgctgattacgectcaaagaactgtcaaaa
gtcgaattaccctggtttgacgtgcgecttcgacttcatctectatatcgegetgaccgaa
gccaaagaactgcacgcactgecgcgectttccaaccgetgecgectaccagattgtegge
tgcaccatggacgaccatttccagattgccgaacccatcececgggcateccgetatcaggea
tttatcgtgggtattcaggcagtcageccgcaacggacttgectcgcaggaagaactctece
gcattcaaccgccaggtggacgcattcgcacaaagcatgggcggtcagacgcetgeacacc
gaccttgccgectttatcgaagtggcttccgecactggacgcattectgegegegegtcegac
cagaccatcgccatccatttggtttcceccgaccagcatcagecggegtagaactgegttcece
gccgtaacgggcgtgggtttcgttttggaégacgacggcgcgttccactataccgacacg
tcgggctcgaccatgttcteccatctgectcgectcaacaacgagecgtttaccaacgecctt
ttggacaaccagtcctacaaaggcttcagtatgctgectecgacatcccgecactctecggcea
ggcgaaaaaaccttcgacgatttgtttatggatttggcggtacgecctgtccggecagttyg
aacctgaatctggtcaacgacaaaatggaagaagtttcgacccaatggctcaaagacgtg
cgcacttatgtattggcgcgtcagtccgagatgectcaaagtcggtatcgaaccgggegge

aaaaccgcattgcgcectgttctectaa

SEQ ID NO: 53 NMC0615- Ortholog of NMB0667 and having identity = 1.0 to NMB0667

MIYIVLFLAVVLAVVAYNMYQENQYRKKVRDQFGHSDKDALLNSKTSHVRDGKPSGGSVM
MPKPQPAVKKTAKPQDPAMRNLQEQDAVYIAKQKQOAKASPFKTEIETALEESGIIGNSAH
TVSEPQTGHSAPKPADAPAKPAPVPQTPAKPLITLKELSKVELPWFDVRFDFISYIALTE
AKELHALPRLSNRCRYQIVGCTMDDHFQIAEPIPGIRYQAFIVGIQAVSRNGLASQEELS
AFNRQVDAFAQSMGGQTLHTDLAAFIEVASALDAFCARVDQTIAIHLVSPTSISGVELRS
AVTGVGFVLEDDGAFHYTDTSGSTMFSICSLNNEPFTNALLDNQSYKGFSMLLDIPHSPA
GEKTFDDLFMDLAVRLSGQLNLNLVNDKMEEVSTQWLKDVRTYVLARQSEMLKVGIEPGG

NVD00SBWO
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KTALRLFS

SEQ ID NO: 54 Nucleic acid sequence encoding SEQ ID NO: 53

atgatttacatcgtactgtttctagctgtcgtectcgeecgttgtcgectacaacatgtat
caggaaaaccaataccgcaaaaaagtgcgcgaccagttcggacactccgacaaagatgece
ctgctcaacagcaaaaccagccatgtccgcgacggcaaaccgtccggegggteagtcatg
atgccgaaaccccaaccggcggtcaaaaaaacggcaaaaccceccaagacccegecatgege
aacctgcaagaacaggatgccgtctacatcgccaagcagaaacaggcaaaagcctccccg
ttcaaaaccgaaatcgaaaccgccttggaagaaagcggcattatcggcaactcecgeccac
accgtttccgaaccccaaaccggacattceccgcaccgaaacctgeccgacgcgccggcaaaa
cctgcaccegttccgcaaacacctgcaaaaccgctgattacgctcaaagaactgtcaaaa
gtcgaattaccctggtttgacgtgcgcttcgacttcatctectatatcgegectgaccgaa
gccaaagaactgcacgcactgeccgcgcectttccaaccgectgecgetaccagattgtegge
tgcaccatggacgaccatttccagattgeccgaacccatccecgggcatcecgetatcaggea
tttatcgtgggtattcaggcagtcagccgcaacggacttgcecctcecgcaggaagaactctcce
gcattcaaccgccaggtggacgcattcgcacaaagcatgggecggtcagacgctgcacacce
gaccttgccgectttatcgaagtggecttececgecactggacgcattctgegegegegtcgac
cagaccatcgccatccatttggtttcceccgaccagcatcagecggegtagaactgegttcece
gccgtaacgggegtgggtttcecgttttggaagacgacggegegttccactataccgacacg
tcgggctegaccatgttetccatctgetegetcaacaacgagecgtttaccaatgecctt

ttggacaaccagtcctacaaaggcttcagtatgctgctcgacatcecgecactctecggea

ggcgaaaaaaccttcgacgatttgtttatggatttggcggtacgecctgtceccggecagttg
aacctgaatctggtcaacgacaaaatggaagaagtttcgacccaatggctcaaagacgtg
cgcacttatgtattggctcgtcagtccgagatgctcaaagtcggtatcgaaccgggeggce

aaaaccgcattgcgcctgttctectaa

SEQ ID NO: 55 NMCC_0620- Ortholog of NMB0667 and having identity =
NMB0667

MIAMIYIVLFLAAVLAVVAYNMYQENQYRKKVRDQFGHSDKDALLNSKTSHVRDGKPSGG
PVMMPKPQPAVKKTAKPQDPAMRNLQEQDAVYIAKQKOAKASPFKTEIETALEESGIIGN
SAHTVSEPQTGHSAPKPADAPAKPVPVPQTPAKPLITLKELSKVELPWEDVRFDFISYIA
LTEAKELHALPRLSNRCRYQIVGCTMDDHFQIAEPIPGIRYQAFIVGIQAVSRNGLASQE
ELSAFNRQVDAFAQSMGGOTLHTDLAAFIEVASALDAFCARVDQTIAIHLVSPTSISGVE
LRSAVTGVGFVLEDDGAFHYTDTSGSTMFSICSLNNEPFTNALLDNQSYKGFSMLLDIPH
SPAGEKTFDDLFMDLAVRLSGQLNLNLVNDKMEEVSTOQWLKDVRTYVLARQSEMLKVGIE
PGGKTALRLFS

SEQ ID NO: 56 Nucleic acid sequence encoding SEQ ID NO: 55

gtgattgccatgatttacatcgtactgttccﬁcgccgccgtcctcgccgttgtcgcctac

NVD00SBWO
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aatatgtatcaggaaaaccaataccgcaaaaaagtgcgcgaccagttcgggcactccgac
aaagatgccctgctcaacagcaaaaccagceccatgteccgecgacggcaaaccgtceccggeggg
ccagtcatgatgccgaaaccccaaccggcggtcaaaaaaacggcaaaaccccaagacccee
gccatgcgcaacctgcaagaacaggatgccgtctacatcgccaagcagaaacaggcaaaa
gcctecceccgttcaaaaccgaaatcgaaaccgecttggaagaaagecggcattatcggcaac
tcegeccacaccgtttccgaaccccaaaccggacatteccgcaccgaaacctgecgacgeg
ccggcaaaacccgttcececgttceccgcaaacgeccggcaaaaccgetgattacgectcaaagag
ctgtcgaaggtcgagctgcectggtttgacgtgegettegacttcatctcttatatcegeg
ctgaccgaagccaaagaacttcacgcactgececgegectttccaaccgectgecgectaccag
attgtcggctgcaccatggacgaccatttccagattgccgaacccatceccgggcateege
tatcaggcatttatcgtgggtattcaggcagtcagccgcaacggacttgecctcgcaggaa
gaactctccgcattcaaccgccaggtggacgcattecgcacaaagcatgggeggtcagacg
ctgcacaccgaccttgeccgectttatcgaagtggecttecgecactggacgecattctgegeg
cgcgtcgaccagaccatcgceccatccatttggtttcecccgaccagecatcagecggegtagaa
ctgcgttccgccgtaacgggcgtgggtttcgttttggaagacgacggcgcgttccactat
accgacacgtcgggctcgaccatgttctccatctgctcecgectcaacaacgagecgtttace
aatgcccttttggacaaccagtcctacaaaggcttcagtatgectgetcgacatcececgeac
tctccggcaggcgaaaaaaccttcgacgatttgtttatggatttggeggtacgectgtee
ggccagttgaacctgaatctggtcaacgacaaaatggaagaagtttcgacccaatggcete
aaagacgtgcgcacttatgtattggctcgtcagtccgagatgctcaaagtcggtatcgaa
ccgggcggcaaaaccgcattgcecgectgttctectaa

SEQ ID NO: 57 NMAO0866- Ortholog of NMB0667 and having identity = 0.986 to

NMB0667

MIYIVLFLAAVLAVVAYNMYQENQYRKKVRDQFGHSDKDALLNSKTSHVRDGKPSGGPVM
MPKPQPAVKKTAKSQDPAMRNLQEQDAVYIAKQKQAKASPFKTEIETALEESGIIGNSAH
TVPEPQTGHSAPKPADAPAKPVPVPQTPAKPLITLKELSKVELPWFDVRFDFISYIALTE
AKELHALPRLSNRCRYQIVGCTMDDHFQIAEPIPGIRYQAFIVGIQAVSRNGLASQEELS
AFNRQVDAFAHSMGGQTLHTDLAAFIEVASALDAFCARVDQTIAIHLVSPTSISGVELRS
AVTGVGFVLEDDGAFHYTDTSGSTMFSICSLNNEPFTNALLDNQSYKGFSMLLDIPHSPA
GEKTFDDLFMDLAVRLSGQLNLNLVNDKMEEVSTOWLKDVRTYVLARQSEMLKVGIEPGG
KTALRLEFES

SEQ ID NO: 58 Nucleic acid sequence encoding SEQ ID NO: 57

atgatttacatcgtactgttcctcgeccgecegtcecctegeecgttgtegectacaatatgtat
caggaaaaccaataccgcaaaaaagtgcgcgaccagttcgggcactcecgacaaagatgec
ctgctcaacagcaaaaccagccatgtccgcgacggcaaaccgtccggcgggecagtcatg
atgccgaaaccccaaccggcggtcaaaaaaacggcaaaatcccaagaccecgecatgege
aacctgcaagagcaggatgcecgtctacatcgccaagcagaaacaggcaaaagectcecceceg

ttcaaaaccgaaatcgaaaccgccttggaagaaagcggcattatcggcaactccgecceac

NVD008BWO
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accgttcccgaaccccaaaccggacattccgcaccaaaacctgecgacgcgceccggcaaaa
cctgttccegtteccgcaaacgecggcaaaaccgctgattacgectcaaagagetgtcgaag
gtcgagctgccctggtttgacgtgegecttcgacttcatctcttatatcgegetgaccgaa
gccaaagaactgcacgcactgceccgecgectttceccaaccgectgececgectaccagattgtegge
tgcaccatggacgaccatttccagattgccgaacccatcccgggcatccgetatcaggea
tttatcgtgggtattcaggcagtcagccgcaacggacttgectcgecaggaagaactetee
gcattcaaccgccaggtggatgcattcgcacacagcatgggcggtcagacgctgcacace
gaccttgccgectttatcgaagtggcttccgecactggacgecattctgegegegegtegac
cagactatcgccatccatttggtttccccgaccagcatcagecggegtagaactgegttece
gccgtaacgggcgtgggtttecgttttggaagacgacggcgegttccactataccgacacg
tcgggctcgaccatgttctccatctgectecgectcaacaacgagecgtttaccaatgecctt
ttggacaaccagtcctataaaggcttcagtatgctgctcgacatceccgecactctcecggea
ggcgaaaaaaccttcgacgatttgtttatggatttggcggtacgectgtecggecagttg
aacctgaatctggtcaacgacaaaatggaagaagtttcgacccaatggctcaaagacgtg
cgcacttatgtattggctcgtcagtccgagatgctcaaagtcggtatcgaaccgggegge

aaaaccgcattgcgecctgttctectaa

MIYIVLFLAAVLAVVAYNMYQENQYRKKVRDQFGHSDKDALLNSKTSHVRDGKPSGGPVM
MPKPQPAVKKPAKPQDSAMRNLQEQDAVYIAKQKQAKASPFKTEIETALEEIGIIGNSAH
TVSEPQTGHSAPKPADAPAKPVPVPQTPAKPLITLKELSKVELPWFDVRFDFISYIALTE
AKELHALPRLSNRCRYQIVGCTMDDHFQIAEPIPGIRYQAFIVGIQAVSRNGLASQEELS
AFNRQADAFAQSMGGQTLHTDLAAFIEVASALDAFCARVDQTIATIHLVSPTSISGVELRS
AVTGVGFVLEDDGAFHYTDTSGSTMFSICSLNNEPFTNALLDNQSYKGFSMLLDI PHSPA
GEKTFDDLFMDLAVRLSGQLNLNLVNDKMEEVSTQWLKDVRTYVLARQSEMLKVGIEPGG
KTALRLFS

SEQ ID NO: 60 Nucleic acid sequence encoding SEQ ID NO: 59

atgatttacatcgtactgttcctcgccgccgtcctcgccgttgtcgcctacaatatgtat
caggaaaaccaataccgcaaaaaagtgcgcgaccagttcggacactccgacaaagatgece
ctgctcaacagcaaaaccagccatgtccgcgacggcaaaccgtccggegggcecagteatg
atgccgaaaccccaaccggcggtcaaaaaaccggccaaaccccaagactccgecatgege
aacctgcaagaacaggatgccgtctacatcgccaagcagaaacaggcaaaagcectceccecg
ttcaaaaccgaaatcgaaaccgccttggaagaaatcggcattateggcaactceecgeccac
aécgtttccgaaccccaaaccggacattccgcaccgaaacctgccgacgcgccggcaaaa
cccgtteccgttecgecaaacgecggcaaaaccgetgattacgectcaaagagectgtegaag
gtcgagctgccctggtttgacgtgegettegacttcatectectatatecgegetgaccgaa
gccaaagaactgcacgcactgccgegectttccaaccgetgecgectaccagattgtegge

tgcaccatggacgaccatttccagattgccgaacccatcccgggcatccgetatcaggea

NVD00SBWO
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tttatcgtgggtatccaggcagtcageccgcaacggacttgectecgecaggaagaactcectcece
gcattcaaccgccaggcggacgcattcgcacaaagcatgggecggtcagacgctgcacacce
gaccttgccgcectttatcgaagtggcttecgecactggacgecattectgegegegegtecgac
cagaccatcgccatccatttggtttcgccgaccagcatcagecggecgtagaactgegttcec
gccgtaacgggegtgggtttegttttggaagacgacggcgegttccactataccgacacg
tcgggctcgaccatgttctccatctgetecgetcaacaacgagecgtttaccaatgeectt
ttggacaaccagtcctacaaaggcttcagtatgctgctcgacatccecgcactctecggea
ggcgaaaaaaccttcgacgatttgtttatggatttggeggtacgectgteccggtcagttyg
aacctgaatctggtcaacgacaaaatggaagaaétttcgacccaatggctcaaagacgta
cgcacttatgtattggcgegtcagtccgagatgctcaaagtcggtatcgaaccgggegge

aaaaccgccctgcecgectgttttcataa

SEQ ID NO: 61 Streptococcus agalactiae strain 98-D60C beta-antigen (bac)

MFKSNYERKMRYSIRKFSVGVASVAVASLFMGSVAHASELVKDD
SVKTTEVAAKPYPSMAQTDQGNNSSSSELETTKMEIPTTDIKKAVEPVEKTAGETSAT
DTGKREKQLQOWKNNLKNDVDNTILSHEQKNEFKTKIDETNDSDALLELENQFNETNR
LLHIKQHEEVEKDKKAKQQKTLKQSDTKVDLSNIDKELNHQKSQVEKMAEQKGITNED
- KDSMLKKIEDIRKQAQQADKKEDAEVKVREELGKLFSSTKAGLDQEIQEHVKKETSSE
ENTQKVDEHYVNSLONLAQKSLEELDKATTNEQATQVKNQFLENAQKLKEIQPLIKET
NVKLYKAMSESLEQVEKELKHNSEANLEDLVAKSKEIVREYEGKLNQSKNLPELKQLE
EEAHSKLKQVVEDFRKKFKTSEQVTPKKRVKRDLAANENNQQKIELTVSPENITVYEG
EDVKFTVTAKSDSKTALDFSDLLTKYNPSVSDRISTNYKTNTDNHKIAEITIKNLKLN
ESQTVTLKAKDDSGNVVEKTFTITVQKKEEKQVPKTPEQKDSKTEEKVPQEPKSNDKN
QLOELIKSAQQELEKLEKAIKELMEQPEIPSNPEYGIQKSIWESQKEPIQEAITSFKK
IIGDSSSKYYTEHYFNKYKSDFMNYPLHAQMEMLTRKVVQYMNKYPDNAEIKKIFESD
MKRTKEDNYGSLENDALKGYFEKYFLTPFNKIKQIVDDLDKKVEQDQPAPIPENSEMD
QAKEKAKTAVSKYMSKVLDGVHQHLOKKNESKIVDLFKELEAIKQQTIFDIDNAKTEV
EIDNLVHDAFSKMNATVAKFQKGLETNTPETPDTPKIPELPQAPDTPQAPDTPHVPES
PKAPEAPRVPESPKTPEAPHVPESPKAPEAPRVPESPKTPEAPHVPESPKTPEAPKIP
EPPKTPDVPKLPDVPKLPDAPKLPDGLNKVGQAVFTSTDGNTKVTVVEFDKPTDADKLH
LKEVTTKELADKIAHKTGGGTVRVFDLSLSKGGKETHVNGERTVRLALGQTGSDVHVY
HVKENGDLERIPSKVENGQVVFKTNHFSLFAIKTLSKDONVTPPKQTKPSTQGSQVET
AESQTGKFQSKAANHKALATGNETVAKGNPTSTTEKKLPYTGVASNLVLEIMGLLGLI
GTSFIAMKRRKS

QN TN NN
SIAY 1 INU

1 tcatgatttt cttcttttca ttgcgatgaa tgaagttcca atcaaaccaa ggagacccat
61 aatttcaaga actagattag atgccactcc tgtatatggc aatttctttt ccgttgttga
121 tgtaggattt ccttttgcca ctgtttcatt tccagtagcc agtgctttat gattagctge
181 tttactctgg aattttccag tttgactctc tgcaatctct acttgactgc cttgggtaga

NVD008BWO
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241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221

N
N
@
=

[y}
w
g
[y

N

4
2461
2521
2581

(&)
=

aggtttagtc
caaactgaag
ctcaaggtcg
cgcgagccga
taagtcaaac
tttegtegtt
cgtaacctta
atctggtaac
agtcttaggg
cggtgcttct
ttccggaaca
ggcctttggt
aggtagctct
ttgaaattta
ctctacttca
ttccttaaaa
atctaaaacc
catttctgaa
atctacaatc
caaagcatca
aaatatcttt
agtcagcatc
aaaatagtgc
tatggcttcc
tggattggat
cagttcttgt
ttcttgagga
tttctcctcet
atctttagct
ttcggcaatc
agacggatta
agctgtgact
tgttaactca
ttttggtgtc
caacttcgaa
aagttttcct
agcttccgaa
atacaatttc
ttctaagaat
ttcaagagat

NVD00SBWO

tgcttcggtg
tggttcgttt
ccattttcct
acagttcgtt
acacgaactg
acttccttga
gtatttccat
ttcggtgcat
ggttccggaa
ggagtctttg
tgcggtgcectt
gattccggaa
ggaatcttcg
gcaacagtag
gtctttgcat
agatcaacaa
ttactcatat
ttttccggaa
tgcttaattt
ttttctaaac
ttaatttctg
tccatttgtg
tctgtgtagt
tggataggct
ggaatctctg
tgagctgatt
accttttcett
ttcttttgeca
tttagagtca
ttatgattat
tattttgtta
gtaaatttca
atcttttgtt
acttgctctg
tgagcttcct
tcgtattctc
ttatgtttta
acattcgttt
tgatttttaa

ttttgagcaa

68

gagtaacatt
taaaaacaac
ttacgtgata
ctccattgac
ttcctcectcece
gatgtaactt
cagttgatgt
ctggaagctt
tctttggtgce
gtgattccgg
ctggagtctt
catgcggtgt
gtgtatctgg
cattcatttt
tgtcaatatc
ttttactgtg
acttcgatac
ttggtgctgg
tattaaatgg
ttcegtaatt
cattatcagg
catgaagtgg
attttgaaga
ctttttgtga
gttgctccat
taatcaactc
ccgttttaga
ctgtaatagt
ctgtttgact
ccgtgttagt
aaagatcact
cgtcttcacc
gattattttc
acgttttaaa
cttctagttg
ttacgatttc
attccttctc
ctttgataag
cttgtgtagce
ggttctgaag

ttgatcctta
ttgcccattt
gacgtgaaca
atgtgtttcc
tgttttatga
atcagcatct
aaatactgct
agggacgtct
ttctggagtc
aacacgcggt
tggtgattcc
gtctggagcecce
agtttctggce
tgagaatgca
aaaaatagtt
atttttcttc
agcaatctta
ctgatcttgt
tgtaaggaaa
atcttctttc
atatttgttc
ataattcata
tgaatcacca
ctcccaaata
taattctttt
ttgtaattga
atctttctge
gaatgttttt
ttcatttagc
cttataattt
gaagtccaac
ttcatataca
attagcagct
tttttttcta
ctttaattct
tttagatttc
aacctgctcc
aggttgtatt
ttgttcattg

gctattaaca

gaaagtgtct
tcaactttag
tctgagccag
ttgcctectt
gcaattttat
gtaggtttat
tgtccaactt
ggaagcttag
tttggtgatt
gcttctgggg
ggaacacgcg
tgcggtgtat
gtatttgtct
tcgtgtacta
tgttgtttaa
tgcagatgtt
gccttttect
tctacttttt
tatttctcaa
gttctcttca
atatactgaa
aaatcagatt
ataatcttct
gatttttgaa
attgcttttt
ttcttgtcat
tctggtgttt
tcaactacat
ttcaaattct
gtactaattc
gccgtetteg
gtgatattct
aaatctcgtt
aaatcctcca
ggaagatttt
gcaaccaaat
aagctctcac
tctttgaget
gtagttgect
tagtgttcat

taatcgcaaa
aaggaatacg
tctgcccaag
tagaaagaga
cagccaactc
caaatacaac
tatttaaccc
ggacgtctgg
ccggaacatg
cctttggtga
gtgcttctgg
ctggggcttg
ctagaccttt
agttatcaat
tcgcttcaag
gatgaactcc
tagcctgatc
tatccaaatc
aatagccttt
fatctgactc
ccacttttct
tatatttgtt
taaaacttgt
taccatactc’
ctaacttttc
ttgattttgg
taggaacttg
tgccagaatc
tgatagtgat
tatctgatac
aatcactttt
ctggtgaaac
tgacacgttt
caacttgttt
tagattgatt
cttctaaatt
tcatagcctt
tttgagcgtt
tatctagttc
caactttctg
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2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421

agtattttcc
agctttagtt
ttttttatct
tttatcttca
attaagctct
ctgttgctta
attagtttcg
aatttttgtt
ttttagatta
tgtttcccca
ttccatcttt
catacttgga
ctcacttgca

tacactaaat

tcactactcg
gaactaaaga
gcttgttgag
tttgtgattc
ttgtcaatat
gctttcttat
ttaaattgat
ttaaactcat
tttttccatt
gctgttttct
gttgtctcaa
tagggcttag
tgagcaacgc

ttacgaatgg

69

tttctttett
gtttacctag
cttgtttacg
ccttttgete
tgcttagatc
ctttctcaac
tttctaattc
ttttctgttc
gttgtaattg
cgaccggttc
gttccgagga
ctgcaacctc
ttcccatgaa

aataacgcat

cacatgctct
ttcttcacga
aatatcttcg
tgccattttt
tactttcgta
ttcttcatgt
taataatgca
atgagataga
tttctctegt
aacagctttt
tgatgaatta
ggtagtcttc
caaactagct

ttttctttca

tgaatttctt
acctttactt
atttttttca
tcaacttgac
tctgactgtt
tgtttgatgt
tcagaatcat
attgtgttat
tttccagtat
tttatgtctg
tttccttgat
acactatcgt
accgctacac

taattagatt

SEQ ID NO: 63 Borrelia hermsii cspH CRASP-1 protein, isolate HS1

MOLTKKYLPAILLLLSLASCDLFYKNRNSNANLLKTLDNNQKOQA

LIYFKDTLODKKYLSYLTTSQKNFLDDLEKNKKAPGLQYKLKKTLSSEYDESQFNKLL

NELGNAKAKQFLOQLHIMLOSIKDGTLTSFSSANFNDLONLEQKKERALQSINGELYV

EYYFYINGISNPDNFFEKIMONLKT

SEQ ID NO: 64 Nucleic acid sequence encoding SEQ ID NO: 63

gatccagacc
cggcatcttc
gcatagaatc
ttttttgatg
tcagagtttt
gtaacagtct
ttgtttcatc
ccacatcatt
cagtggcaga
ttgtaggaat
ctgtttgagc
cctttacaag
tagctactcc

taaacat

1 atgcaattaa caaaaaaata tttaccagca attcttttat tattaagcct tgctagctgt

61 gatttattct ataaaaacag aaactcaaat gctaatttac taaaaactct tgataataat

121
181
241
301
361
421
481
541

SEQ ID NO: 65 Borrelia burgdorferi strain Sh-2-82 CRASP-2 (cspZ) protein, complete

caaaaacaag ctctcattta ctttaaagat

ttaacgacaa
ttgcaatata
ttacttaatg
ctacagtcta
caaaatttag
gaatactatt

caaaatttaa

gccagaaaaa
aacttaaaaa
aacttggaaa
tcaaagacgg
agcaaaaaaa
tctatatcaa

aaacttaa

ttttttagac
aacactaagc
tgctaaggct
cacgcttaca
agaacgagca

tggaattagc

acacttcaag
gatttagaga
tctgagtatg
aaacaattcc
agcttttcat
ttgcaatcta

aatccggaca

MKKSFLSIYMLISISLLSCDVSRLNORNIDELKIFVEKAKYYSI
KLDAIYSEYTGAYNDIMTYIMTYSEGTSSDKSKVNQAISILKKDNKIVNKFKELEKII

ataaaaaata
aaaataaaaa
atgaaagtca
ttcaacaatt
ctgcaaattt
tcaatggtga
atttttttga

EEYKPMFLSKLIDDFAIELDQAVDNDVSNARHVADSYEKLRKSVALAYIESFDVISSK

FVDSKFVEASKKFVNKAKEFVEENDLIALKCIVKTIGDMVNDREINSRSRYNNFYKKE
ADFLGAAVELEGAYKAIKQTLL

NVD00SBWO

tttaagttat
agctcctggt.
attcaataaa
gcatataatg
caatgacttg
attatatgtt

aaaaataatg
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SEQ ID NO: 66 Nucleic acid sequence encoding SEQ ID NO: 65

1 ctatgaatct ctaaagattt tagcaggaga gaaaatatga aaaaaagttt tttatcaata

61 tacatgttaa tttcaataég tttattatca tgtgatgtta gtagattaaa tcagagaaat

121
181
241
301
361
421
481
541
601
661
721

attgatgagc
atttatagcg
gaaggtacat
aataaaattg
tttttaagta
gtgtctaatg
gcctacattg
gcttctaaaa
cttaagtgta
agcaggtata

gagggggctt

ttaaaatttt
aatatacagg
cttctgataa
ttaataagtt
aattaattga
ccagacatgt
agagttttga
aatttgtcaa
ttgtgaaaac
ataattttta

ataaagctat

tgttgaaaag
agcatataat
aagtaaggtt
taaggagctt
tgattttgcet
tgctgattct
tgttatatct
taaagctaaa
tattggagat
taaaaaagaa

taagcaaact

gccaagtatt
gatattatga
aatcaagcta
gaaaagatta
atagaattag
tatgaaaaac
tctaagtttg
gagtttgtag
atggttaatg
gcagattttt
ttattataga

SEQ ID NO: 67 Streptococcus spp. emmS protein

attctataaa
cttatattat
tatctatact
tagaagaata
accaagctgt
ttagaaaatc
ttgatagtaa
aggaaaatga
atagggaaat
taggtgctgc
tcaaggtata

attagacgct
gacttattcg
taaaaaagac
caaacccatg
agataatgat
tgttgcatta
gtttgttgaa
tcttatagct
aaattcaaga
tgtagaactt
aattttagg

MARENTNKHYSLRKLKKGTASVAVALSVLGAGLVVNTNEVSAAVTRGTINDPQRAKEALDKYELENHDLK
TKNEGLKTENEGLKTENEGLKTENEGLKTEKKEHEAENDKLKQORDTLSTOQKETLEREVONTQYNNETLK
IKNGDLTKELNKTRQELANKQQESKENEKALNELLEKTVKDKIAKEQENKETIGTLKKILDETVKDKIAK
EQENKETIGTLKKILDETVKDKLAKEQKSKONIGALKQELAKKDEANKI SDASRKGLRRDLDASREAKKQ
LEAEHQKLEEQNKISEASRKGLRRDLDASREAKKQLEAEHQKLEEQNKI SEASRKGLRRDLDASREAKKQ
VEKALEEANSKLAALEKLNKELEESKKLTEKEKAELQAKLEAEAKALKEQLAKQAEELAKLRAGKASDSQ
TPDTKPGNKAVPGKGQAPQAGTKPNONKAPMKETKRQLPSTGETANPFFTAAALTVMATAGVAAVVKRKE
EN

SEQ ID NO: 68 Nucleic acid sequence encoding SEQ ID NO: 67

ATGGCTAGAGAAAATACCAATAAGCATTATTCGCTTAGAAAATTAAAAAAAGCCACTGCATCAGTAGCAG
TAGCTTTGAGTGTCTTAGGAGCAGGATTAGTTGTCAATACTAATGARAGT TAGTGCAGCCGTGACTAGGGG
TACAATAAATGACCCGCAAAGAGCAAAAGAAGCTCTTGACAAGTATGAGCTAGAARACCATGACTTARAA
ACTAAGAATGAAGGGTTAAAAACTGAGAATGAAGGGTTAAAAACTGAGAATGAAGGGTTARAAACTGAGA
ATGAAGGGTTAAAAACTGAGAAGAAAGAACATGAAGCAGAAAACGATAAGTTAAAACAACAGAGGGATAC
GTTATCTACTCAGAAAGAAACTCTTGAAAGAGAAGTACAGAACACGCRAATACAATAATGAAACGTTARAAG
ATTAAGAATGGTGACTTAACTAAAGAGTTGAATARAACTCGACAAGAATTAGCAAATAAACAGCAAGAGA
GTAAAGAAAATGAAAAGGCCCTTAATGAACTCTTGGAAAAGACAGTAAAAGATARAATTGCTAAGGAGCA
AGAAAATAAAGAAACCATTGGTACCCTTAAAAAAATCTTGGATGAGACAGTAAAAGATAAAATTGCTAAG
GAGCAAGAAAATAAAGAAACCATTGGTACCCTTAAAAAAATCTTGGATGAGACAGTAARAGATAARACTTG
CGAAAGAGCAAAAAAGTAAACAAAACATTGGTGCCCTTAAACAAGAATTAGCTAARAAAGATGAGGCARA
CAAAATTTCAGACGCAAGCCGTAAGGGTCTTCGTCGTGACTTAGACGCATCGCGTGAAGCTAAGAAGCAA

NVD00SBWO
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TTAGAAGCTGAACACCAAAAACTTGAAGAACARAACAAGATTTCAGAAGCAAGTCGCAAAGGCCTTCGCC
GTGATTTAGACGCATCACGTGAAGCTAAGAAGCAATTAGAAGCTGAACACCARAAACTTGAAGAACARAA
CAAGATTTCAGAAGCAAGTCGCAAAGGCCTTCGCCGTGATTTAGACGCATCACGTGAAGCTAAGAAACAA
GTTGARAAAGCTTTAGAAGAAGCAAACAGCAAATTAGCTGCTCTTGAAAAACTTAACAAAGAGCTTGAAG
5 ARAGCAAGAAATTAACAGAAAAAGAAAAAGCTGAGCTACAAGCAARACTTGAAGCAGAAGCAAAAGCACT
CAAAGAACAATTAGCAAARACAAGCTGAAGAACTTGCAAAACTAAGAGCTGGAAAAGCATCAGACTCACAA
ACCCCTGATACAAAACCAGGAAACAAAGCTGTTCCAGGTAAAGGTCAAGCACCACAAGCAGGTACARRAC
CAAACCAAAACAAAGCACCAATGAAGGAAACTAAGAGACAGTTACCATCAACAGGTGARACAGCTAACCC
ATTCTTCACAGCGGCAGCCCTTACTGTTATGGCAACAGCTGGAGTAGCAGCAGTTGTAAAACGCAAAGAA
10 GARAATTAA '

SEQ ID NO: 69 Streptococcus pyogenes emmé6 protein

MAKNNTNRHYSLRKLKKGTASVAVALSVIGAGLVVNTNEVSARVEFPRGTVENPDKARELLNKYDVENSML
OANNDKLTTENNNLTDONKNLTTENKNLTDONKNLTTENKNLTDONKNLTTENKELKAEENRLTTENKGL
15 TKKLSEAEEEAANKERENKEAIGTLKKTLDETVKDKIAKEQESKETIGTLKKTLDETVKDKIAKEQESKE
TIGTLKKTLDETVKDKIAKEQESKETIGTLKKILDETVKDKIAREQKSKQDIGALKQELAKKDEGNKVSE
ASRKGLRRDLDASREAKKQVEKDLANLTAELDKVKEEKQISDASRQGLRRDLDASREAKKQVEKALEEAN
SKLAALEKLNKELEESKKLTEKEKAELQAKLEAEAKALKEQLAKQAEELAKLRAGKASDSQTPDAKPGNK
VVPGKGQAPQAGTKPNONKAPMKETKRQLPSTGETANPFFTAAALTVMATAGVAAVVKRKEEN -

20
SEQ ID NO: 70 Nucleic acid sequence encoding SEQ ID NO: 69
GATCTAGAAGAGATTGAAAAACAGTATGATGTGATCGTGACAGATGTTATGGTAGGARAAAGCGATGAGT
TAGAAATTTTCTTTTTCTACAAAATGATTCCAGAAGCGATTATTGACAAGCTCAATGTGTTTTTAAACAT
CAGCTTTGCAGACAGCTTGGCCACTAGAGCAAACCCATCCAAGAACCCCTTGGACTTTCATCGCARAGAG
25 CTTACCTTTACCCACTCCCCCCAACAACGTTTTGCACGCCCCCCCCGCACGAAGTTAGACAGCCTAGCCG

CAGAAACTCAAAAACAGATTCATCATTAATAGCATTTAGGTCAAAAGTGGCAAAAGCTAAARAAAGCTGGT
CTTTACCTTTTGGCTTTTATTATTTACAATACAATTATTAGAGTTAAACCCTGAAAATGAGGGTTTTTCC
TAAAARAATGATAACATAAGGAGCATAARAATGGCTAAARAATAACACGAATAGACACTATTCGCTTAGARA
ATTAAARARAGGTACTGCATCAGTAGCAGTGGCTTTGAGTGTAATAGGGGCAGGATTAGTTGTCAATACT
30 AATGAAGTTAGTGCAAGAGTGTTTCCTAGGGGGACGGTAGAAARCCCGGACAAAGCACGAGAACTTCTTA
ACAAGTATGACGTAGAGRACTCTATGTTACAAGCTAATAATGACAAGTTAACAACTGAGAATAATAACTT
AACAGATCAGAATAAAAACTTAACAACTGAGAATAAAAACTTAACAGATCAGAATAAAAACTTAACAACT
GAGAATAAAAACTTAACAGATCAGAATAARAAACTTAACAACTGAGAATAAGGAGTTAAARAGCTGAGGAGA
ATAGGTTAACAACTGAGAATAAAGGGTTAACTAARAAGTTGAGTGAAGCTGAAGAAGAAGCAGCAAATAA
35 AGAGCGAGAAAATAAAGAAGCCATTGGTACCCTTAAAAARAACCTTGGATGAGACAGTAAARAGATAAAATT
GCTAAGGAGCAAGAAAGTAAAGAAACCATTGGTACCCTTAAAAAAACCTTGGATGAGACAGTAAAAGATA
AAATTGCTAAGGAGCAAGAAAGTAAAGAAACCATTGGTACCCTTAAAARAAACCTTGGATGAGACAGTARA
AGATAAAATTGCTAAGGAGCAAGAAAGTAAAGAAACCATTGGTACCCTTAAAARAAATCTTGGATGAGACA
GTAAAAGATAAAATTGCGAGAGAGCAAAAAAGTAARACAAGACATTGGTGCCCTTAAACAAGAATTAGCTA
40 AAAAAGATGAAGGAAACAAAGTTTCAGAAGCAAGCCGTAAGGGTCTTCGCCGTGACTTGGACGCATCACG
NVD00SBWO
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TGAAGCTAAGAAACAGGTTGAARARAAGATTTAGCAARACTTGACTGCTGAACTTGATAAGGTTAAAGAAGAA
AARCAAATCTCAGACGCAAGCCGTCAAGGTCTTCGCCGTGACTTGGACGCATCACGTGAAGCTAAGAAAC
AAGTTGARAAAGCTTTAGAAGAAGCAAACAGCAAATTAGCTGCTCTTGAAAAACTTAACAAAGAGCTTGA
AGAAAGCAAGAAATTAACAGAAAAAGAAARAGCTGAGCTACAAGCAAAACTTGAAGCAGAAGCAAAAGCA
CTCAAAGAACAATTAGCGAAACAAGCTGAAGAACTTGCAAAACTAAGAGCTGGAAAAGCATCAGACTCAC
AAACCCCTGATGCAARAACCAGGAAACAAAGTTGTTCCAGGTAAAGGTCAAGCACCACAAGCAGGTACAAA
ACCTAACCAAAACARAAGCACCAATGAAGGAAACTAAGAGACAGTTACCATCAACAGGTGAARACAGCTAAC
CCATTCTTCACAGCGGCAGCCCTTACTGTTATGGCAACAGCTGGAGTAGCAGCAGTTGTAAAACGCAAAG
AAGAAAACTAAGCTATCACTTTGTAATACTGAGTGAACATCAAGAGAGAACCAGTCGGTTCTCTCTTTTA
TGTATAGAAGAATGAGATTAAGGAGGTCACAAACTAAACAACTCTTAAAAAGCTGACCTTTACTAATAAT
CGTCTTTTTTTTATAATAAAGATGTTAATAATATAATTGATAAATGAGATACATTTAATGATTATGACAA
AAGCAAGAAAA

SEQ ID NO: 71 Streptococcus pyogenes MGAS8232 emm18 protein

MVRKDANRQYSLRKLKKSTASVAVALSALGVGLAVNQTEVSAAPLTRATADNKDELIKRANGYEIQNHQL
TVENKKLKIDKEQLTKENDDLKTEKDQLEQRSEKLATQKENLEKEVAEAKHKNETLNINNDDLTKKLNET
ROELANKQQESKENEKTLNELLEKTVKDKIAREQKSKQDFGALKQELAKKEEQNKISEASRKGLRRDLDA
SREAKKQVEKDLANLTAELDKVKEEKQISDASRQGLRRDLDASREAKKQVEKALEEANSKLAALEKLNKE
LEESKKLTEKEKAELQAKLEAEAKALKEQLAKQAEELAKLRAEKASDSQTPDAKPGNKAVPGKGQAPQAG
TKPNONKAPMKETKRQLPSTGEAANPFFTAAAATVMVSAGMLALKRKEEN

SEQ ID NO: 72 Nucleic acid sequence encoding SEQ ID NO: 71

ATGGTTAGAAAAGATGCAAATAGACAGTATTCGCTTAGAAAATTAAARAAAAGTACTGCTTCAGTAGCGG
TTGCTTTGAGTGCCTTAGGGGTAGGATTAGCGGTTAACCAAACAGAAGTTAGCGCAGCACCTCTTACTCG
AGCTACAGCAGACAATAAAGACGAATTAATAAAAAGAGCTAACGGTTATGAGATACAGAACCATCAGTTA
ACAGTTGAGAATAAAAAATTAAAAATTGATAAGGAACAGTTAACAAAAGAGAATGATGATTTAAAAACTG
AGAAGGATCAGTTAGAACAACGGAGTGAGAAGT TAGCTACTCAGAAAGAAAATCT TGAAARAGAAGTAGC
GGAAGCGAAACACAAGAATGAAACGTTAAACATTAATAATGATGACTTAACTAAAAAGTTGAATGARACT
CGACAAGAATTAGCAAATAAACAGCAAGAGAGTAAAGAAAATGARAAGACCCTTAATGAACTCTTGGAAA
AGACAGTAAAAGATAAAATTGCGAGAGAGCAAAAAAGTAAACAAGACTTTGGTGCCCTTARACAAGAATT
GGCTAAAAAAGAAGAACAARAACAAAATTTCAGAAGCAAGTCGTAAAGGTCTTCGTCGTGACTTAGATGCA
TCACGTGAAGCTAAGAAACAAGTTGAAAAAGATTTAGCAAACTTGACTGCTGAACTTGATAAGGTTAAAG
AAGAAAAACAAATCTCAGACGCAAGCCGTCAAGGTCTTCGCCGTGACTTGGACGCATCACGTGAAGCTAA
GAAACAAGTTGARAAAGCTTTAGAAGAAGCAAACAGCAAATTAGCTGCTCTTGAAAAACTTARCAAAGAG
CTTGAAGAAAGCAAGAAATTAACAGAAAAAGAAAAAGCTGAGCTACAAGCAAAACTTGAAGCAGAAGCAA
AAGCACTCAAAGAACAATTAGCAAAACAAGCTGAAGAACTTGCARAACTAAGAGCTGAAAAAGCATCAGA
CTCACAAACCCCTGATGCAAAACCAGGAAACAAAGCTGTTCCAGGTAAAGGTCAAGCACCACAAGCAGGT
ACAAAACCTAACCAAAACAAAGCACCAATGAAGGAAACTAAGAGACAGTTACCATCAACAGGTGAAGCAG
CCAACCCATTCTTTACAGCAGCAGCTGCAACAGTGATGGTATCTGCGGGTATGCTTGCTCTARAACGCAA
AGAAGAAAACTAA

NVD008BWO
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SEQ ID NO: 73 Borrelia burgdorferi 64b ErpA, protein_id="ZP_03097639.1"

MNKKMKMFIICAVFILIGACKIHTSYDEQSNGEVKVKKIEFSEF
TVKIKNKNNSNNWADLGDLVVRKEKDGIETGLNAGGHSATFFSLEEEEINNFIKAMTE

GGSFKTSLYYGYNDEESDKNVIKNKEIKTKIEKINDTEYITFLGDKINNSAGGDKIAEYA

SEQ ID NO: 74 Nucleic acid sequence encoding SEQ ID NO: 73

1 atgaataaga aaatgaaaat gtttattatt tgtgctgttt ttatacttat aggtgcttgc

61 aagattcata cttcatatga tgagcaaagc aatggagagg taaaggtcaa aaaaatagaa

121 ttctctgaat ttactgtaaa

181
241
301
361
421
481

ggagatttag
cattcggcta
actgaaggtg
aaaaatgtca
tatattacat

tatgcaa

ttgtaagaaa
cattctttte
gatcatttaa
ttaagaataa

ttttaggaga

aattaaaaat
agaaaaagat
attagaagag
aactagtttg
agagataaaa

taaaattaat

aagaataata
ggtattgaaa
gaagaaatta
tattatggat
acaaagatag

aacagtgcgg

gtaataactg
cgggtttaaa
ataactttat
ataatgacga

aaaaaattaa

ggggagacaa

ggcagactta
cgctggggga
aaaagcaatg
agaaagtgat
tgatactgaa

aatagctgaa

SEQ ID NO: 75 Borrelia burgdorferi strain BL206 plasmid cp32-2 ErpC (erpC)

MNKKMKMFIICFIFALISSCKNHTLYDGOSNGEAKVKKIEFSEF

TVKIKNKNNSNNWADLGDLVVRKEEDGIETGLNVGKGDSDTFAGYTATFFSLEESEVN
NFIKAMTEGGSFKTSLYYGYKDEQSNANGIQNKEIITKIEKIDDFEYITFLGDKIKDS

GDKVVEYAILLEDLKKNLK

SEQ ID NO: 76 Nucleic acid sequence encoding SEQ ID NO: 75

1 atgaataaga aaatgaaaat gtttattatt tgctttattt ttgctttgat aagttcttgt

61 aaaaatcata ctttatatga tgggcaaagt aatggagagg caaaggttaa aaaaatagaa

121
181
241
301
361

ttctctgaat
ggagatttag
ggagactctg
gttaataact
ggatataagg
atagaaaaaa

ggagataaag

ttactgtaaa
ttgtaagaaa
atacattcgce
ttataaaagc
acgaacaaag
ttgatgattt
ttgttgaata

aattaaaaat
agaagaagat
aggatacacc
aatgactgaa
taatgcaaat
tgaatatatt

tgcaatacta

aagaataata
ggtattgaaa
gctacattct
ggtggatcat
ggtatccaaa
acatttttag

ctagaagatc

NO: 77 Borreiia burgdorieri B31 erpP/BBN38

MNKKMKMFIVCAVFILIGACKIHTSYDEQSSGEINHTLYDEQSN

gtaataactg
cggggttaaa
tttcattaga
ttaaaactag
ataaggagat
gagataaaat

ttaaaaaaaa

GELKLKKIEFSKFTVKIKNKDNNSNWTDLGDLVVRKEENGIDTGLNAGGHSATFFSLK

ESEVNNFIKAMTKGGSFKTSLYYGYKYEQSSANGIQNKEIITKIESINGAEHIAFLGD

KINNGVGGDKTAEYAIPLEVLKKNLK

NVD00SBWO

ggcagactta
tgttgggaag
agagtcagaa
tttatattat
aataacaaaa
taaggattca

tttaaaatag
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SEQ ID NO: 78 Nucleic acid sequence encoding SEQ ID NO: 77

1 atgaataaga aaatgaaaat gtttattgtt tgtgctgttt ttatacttat aggtgcttgc

61 aaaattcata cttcatatga tgagcaaagt agtggtgaga taaaccatac tttatatgat

121
181
241
301
361
421
481
541

gagcaaagta
attaaaaata
gaagaaaatg
ttaaaagaat
actagtttgt
gagatcataa
aaaattaata

cttaaaaaaa

atggtgagtt
aagataataa
gtattgatac
cagaagttaa
attatggata
caaaaataga
acggtgtggg

atttaaaata

aaaacttaaa
tagtaactgg
gggtttaaac
taactttata
taagtacgaa
aagtattaat
gggagataaa

g

aaaatagaat
acagacctag
gctgggggac
aaagcaatga
caaagtagtg
ggtgctgaac

acagctgaat

tctctaaatt
gagatttagt
attcggctac
ctaaaggcgg
caaatggtat
atattgegtt

atgcaatacc

tactgtaaaa
tgtaagaaaa
attcttttca
atcatttaaa
ccaaaacaaa
tttaggagat
actagaagtg

SEQ ID NO: 79 Streptococcus pyogenes MGAS2096 fibronectin-binding protein

MVSSYMFARGEKMNNKMFLNKEAGFLVHTKRKRRFAVTLVGVEF

LLLACAGAIGFGQVAYAADEKTVPNFKSPDPDYPWYGYDSYRGIFARYHNLKVNLKGS
KEYQAYCFNLTKYFPRPTYSTTNNFYKKIDGSGSAFKSYAANPRVLDENLDKLEKNIL
NVIYNGYKSNANGFMNGIEDLNAILVTONAIWYYSDSAPLNDVNKMWEREVRNGEISE
SOQVTLMREALKKLIDPNLEATAANKIPSGYRLNIFKSENEDYONLLSAEYVPDDPPKP
GDTSEHNPKTPELDGTPIPEDPKRPDESSEPALPPLMPELDGEEVPEVPSESLEPALP
PLMPELDGEEVPEVPSESLEPALPPLMPELDGEEVPEVPSESLEPALPPLMPELDGEE
VPEVPSESLEPALPPLMPELDGEEVPEKPSVDLPIEVPRYEFNNKDQSPLAGESGETE
YITEVYGNQONPVDIDKKLPNETGFSGNMVETEDTKEPEVLMGGQSESVEFTKDTQTG
MSGQTTPQVETEDTKEPEVLMGGQSESVEFTKDTQTGMSGQTTPQVETEDTKEPGVLM
GGQSESVEFTKDTQTGMSGQTTPQVETEDTKEPGVLMGGQSESVEFTKDTQTGMSGES
ETVTIVEDTRPKLVFHFDNNEPKVEENREKPTKNITPILPATGDIENVLAFLGILILS
VLSIFSLLKNKQNNKV

SEQ ID NO: 80 Nucleic acid sequence encoding SEQ ID NO: 79

1 atggtaagct catatatgtt tgcgagagga gagaaaatga ataacaaaat gtttttgaac
61 aaagaagccg gttttttggt acacacaaaa agaaaaaggc gatttgctgt cactttagtg

121 ggagtctttt ttctgctttt ggcatgtgcg
agtagcctatl8l gctgcggatg agaagactgt gccgaatttt
tccctggtat24l ggttatgatt cgtatagagg aatatttgca agatatcaca
aaatctaaaa

301

361

ggtgctatcg gttttggtca
aaaagcccag atccagatta
atttaaaagt

ggaagtaagg agtatcaagc gtattgtttt aacctaacaa aatactttcc tcgccccact

caaataattt

40

421
481
541

tatagtacta
tatgcagcga
aatgtaattt

cttaatgcta

NVD00SBWO

atcctagggt
ataatggata

tactagtaac

ttacaagaaa
tttagatgag
taaaagtaat

tcaaaacgct

attgatggga
aatttagata
gcaaatggtt
atttggtact

gtggatcagc gttcaaatct

aattagaaaa aaatatactg

ttatgaatgg tatagaagat

attcagatag tgctccatta
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1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041

aatgatgtta
gttactttaa
gctaataaaa
caaaatcttt
gaacataatc
ccagatgaga
gtcccagaag
gatggtgaag
atgccagagc
cttcccccat
ttagaacctg
cctagtgttg
cctctagcgg
aaccctgttg
gagacagaag
tttactaaag
gatacgaaag
gacactcaaa
gagccaggag
acaggcatga
gtgttgatgg
agcggtttca
tttgacaata
cctatccttce

ttgtcagtac

ataaaatgtg
tgcgtgaggce
tcccatcagg
taagtgctga
ctaaaactcc
gttcagaacc
ttccaagcga
aagtcccaga
tagatggtga
taatgccaga
cgcttcecccce
acttacctat
gtgagtctgg
atattgataa
atacgaaaga
acactcaaac
agccagaagt
caggcatgag
tgttgatggg
gtggtcaaac
gaggtcaaag
gtgaaacagt
atgagcccaa
ctgcaacagg

tttctatttt

75

ggaaagagag
éttgaaaaaa
atatcgttta
atatgtacct
cgagttggat
tgcgcecttcece
gagcttagaa
agttccaagc
agaagtccca
gctagatggt
attgatgcca
tgaagttcct
tgagacggag
aaaacttccg
gccagaagtg
aggcatgagt
gttgatggga
tggtcaaaca
aggccaaagt
aactcctcag
tgagtctgtt
gaccattgtt
agtggaagag
agatattgag
tagcctttta

gttcggaatg
ctaattgatc
aatatcttta
gatgatcccc
ggcactccaa
ccattaatgce

cctgegette

gggagattag
ccaatttaga

agtctgaaaa
ctaaacctgg
ttcccgagga
cagagctaga

ccccattgat

tgagtcacaa
agctactgca
tgaagattac
tgatacgtca
cccaaaacgt
tggtgaagaa

gccagagcta

gagagcttag aacctgcgct tcccccattg

gaagttccaa
gaagaagtcc
gagttagatg
cgttatgagt
tatattaccg
aatgaaacag
ttgatgggag
ggtcaaacaa
ggtcaaagtg
actcctcagg
gagtctgttg
gttgagacag
gaatttacta
gaagatacgc
aatcggéaaa
aatgttttgg

aaaaacaaac

SEQ ID NO: 81 B.pertussis FhaD (CDS 758..1492)

MARWRRRLGVAALGAAMLASLAPAARASLVITGTRVIYNAGSPE

gcgagagcett
cagaagttcc
gtgaagaagt
ttaacaataa
aagtctatgg
gtttttcagg
gtcaaagtga
ctcctcaggt
agtctgttga
ttgagacaga
aatttactaa
aagacacgaa
aagacactca
gtccgaagtt
agcctacaaa
cctttcttgg

aaaacaataa

TTVKMSNEGQAPALMQAWI DDGNAEAKPDEVQVPFFLTPPLARVDPGKGQTLRIFENG
YPDGKTLPSDRESVEWLNVLEVPPKATPEEGHGVLQLTIRSRLKLFYRPKGLSGNPLT

AAADLTFKRKPNGVLEVHNPTPYYVNLQKLEVGENGAHGSKT PWMLAPLSSDELRLKG

TGAKSVQYWAIDDFGGVTPYQAAIAD

SEQ ID NO: 82. B.pertussis FhaA (CDS 1555..4176)

MKQIPLILAMSLAFAAAAKGESAPDMQAAVNFDSAMLWGGANGA

DLSRFNYSNALRPGNYIVDIYANNYPLIRQQVRFVAAQTSGQGLKTAPAVACFTYGQL
EAMQVRLRALDPALVADLKSSGRCEVLGKLFPDSRESFDFGENRLEVSIPQAYTINRF

RRDISPDEWDSGITAFRLGYQYNYADYIGGLRAGRRLDLNLYSGFNFKGWYLRNSSTL

GWGQGRFTRRSQRTSLQTDIPSWRARLVFGDVFSSGEYFAPYSMRGMLVGSDTAMLPY

SERLYRPTIRGVARTRANVKVYQAGVLVFQDAVPPGPFAIDDYSPASYGGDLRVVVTE
NVD008BWO

agaacctgcg
aagcgagagce
ccctgaaaaa
agaccagtca
aaatcaacag
aaatatggtt
gtctgttgaa
tgagacagaa
atttactaaa
agatacgaaa
agacactcaa
agagccagga
aacaggcatg
agtgttccat
aaatataaca
aatccttatt

agtctga
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ANGAVQTFTVPYASAVRLILPGQTQWSFSAGRYRNYRNDGQDRPWVTQLTGRHGVADG
VNLYGGLLIAQAYQAGLAGLSWNTPWGAMAADATLSRSQLSTTGNANGSSLRESYSKT
LSGTNTAIRLATLRYSSSGFWNFADAVNAGPVETNGRNGREFGLYSLLGRERPRGDFSV
TLSQPLGGYGSLYVSALRRTYWGSSRVDQQOTQLGYSTQVGRVGVNLDVSRTENRRSTE
5 HQVMLNLSIPLYGATSSGVVTGSLARTGSAPVQQSVNYSGMSGERDQYTYGLGVQRAG
TSAQYALNGSWSGTYGEVSGQLTHGRSYSQYQINGSGGLVAHAGGVTFGQYQAGTIGL
IQAEARAAGAKVVNTRNAAVDRSGYGLVSLTPYSLNEVELSPODLPLDVQLESTVEQVI
PRAAAVVALRFPTRHDVAAMLVAEPGSEGALVFGTEVRDGAGKVVGVAGQGASALVRG
VSASGTLEVTRADGSICRATYDLKSAGQAVHGLPRIALACAPQGGGERGARAAGQAVA

10 QPSAISISGKDHEPDIR

SEQ ID NO: 83. B.pertussis FhaE (CDS 4157..5287)

MSQIFADRRAAVPARVISFCGAALAVWAGLAVQPAMAVDPPVDC
- GRALGLHFWSSASLISDQTPDGTLIGKPVVGRSLLSKSCKVPDDIKEDLSDNHDGEPV
15 DIVLELGSNYKIRPQSYGHPGIVVDLPFGSTEETGIAIYIDFGSSPMQKVGERQWLYP
QKGEVLFDVLTINGDNAEVRYQAIKVGPLKRPRKLVLSQFPNLFTYKWVEMRGTSQER
VLAQGTIDTDVATSTIDLKTCRYTSQTVSLPIIQRSALTGVGTTLGMTDFQMPFWCYG
WPKVSVYMSATKTQTGVDGVALPATGQAAGMASGVGVQLINGKTQQPVKLGLQGKIAL

PEAQQTESATFSLPMKAQYYQTSTSTSAGKLSVTYAVTLNYD

20
SEQ ID NO: 84. Nucleic acid sequence encoding SEQ ID NOS: 81(CDS 758..1492), 82(CDS

1555..4176),83 (CDS 4157..5287)

1 tcgcggectg ccgeggecteg gegecatgggg attcgcaggg ttctcatgecg ccggeccaatg
61 ccggatagcg gtgcaattgc cgaccatttc gcgcaccgeg ctcaaggacg tagggtcgac

25 tgaatggtca

30

35

40

121 ggcaggcggg acagtttttg
181 gcaagtggga ttgttcttcg
241
301
361
421
481
541
601
661
721
781
841
901

tgcgtatcgg gccgatagtce

gcaagccaat ctggatggtt
tcagacgttt ctggtatcgc
tctggcatge tacatccgtt
ggtggggttc tccgtgatgt
ccccggtacg ggatggtcgg
tcggtcgcag cgccggettg
ttgaatcatg aatacatacg

gtttacgcct gcatttacgg
gcgctgggceg

acgggtacgc

gggcgtcgeg
cctegtceatce
gatgagcaac gaggggcagg

961 cgaggcgaag ccggacgaag

acgtgaaact
aatctggtgg
agggcgtcga
ccgctattca
agacggctgg
cgggcgcetgg
atccgtagcec
cttgtcacga
atgcatgcaa
cttgtgacgg
taaagcggca
ccgccatgcet
gcgtgatcta
cccccgeget

tccaggtgcece

gaccgagtgt
cacggttgac
acaggtaccg
tttgggecge
gtcgtcgacg
ttccattgtt
cgtgaaagag
gattcttgtt
agcatcgata
ggcgctcgeg
aggcggcatg
ggcgagcectg
caacgcgggce
gatgcaggca
gttcttecctg

ccgcaggcat
tatacgtcgg
cagacgaaag
aacaagggtg
tacggggcga
gcggggaatc

gggtcaccca
ttccatttct
gctacgaacg
cagagccggc
gcgcgctggce
gcgcecggecg
tcgececcgaga
tggatcgatg

acgcctccgce

gaaacctgtt
ccgacaacgt
cgcaggctgce
ccctgcegceta
tccgcagtca
ctgcgggggg
ttcttttcac
gccgcgattce
cccagggatg
gccggegget
cccgggcecag
ccacggtgaa

acggcaatgc

tggcgegggt

1021 ggacccgggc aaggggcaga ccttgcgecat tttcttcaat ggectacccgg atggcaagac

NVD008BWO
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1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421

gctgccgtcce
gacgcccgag
ctatcggccce
gcgcaagccc
aaaactggag
gctttccteg
catcgacgac
gggcaccggg
cagataccac
gcgccggata
ggcgcggatce
gacatttacg
acgtccgggce
gaagcgatgc
agcgggegcet
ggcgagaacc
gacatctcgce
aactatgccg
agcgggttca
ggccgcttca
gcgcgeetgg
cgcggcatgce
ccgaccatac
ctggttttcce
tcgtatggceg
accgtgecegt
agcgceggge
ctgacgggcc
caggcgtacc
gcggacgcca
ctgcggttct
ctgcgctact
gagacgaacg
cgcggcegatt
tcggegetge
tattcgaccc
cgcagcaccg
agcggegtgg
aactacagcg

gccggcacga

NVD008BWO

gaccgcgaat
gaaggccacg
aagggcctgt
aacggcgtgce
gtgggcgaga
gacgagctgc
ttcggcecggeg
actggcgcge
tgattctcge
tgcaggcgge
tgagccgatt
ccaacaacta
agggcttgaa
aggtccggcet
gcgaggtgct
gcctggaagt
ccgatgagtg
attacatcgg
atttcaaggg
cgcgccgcag
tgttcggcga
tggtcggcag
gcggcegttge
aggacgccgt
gcgacctgeg
acgccagcgce
gctatcgcaa
gccatggegt
aggccggcect
cgctgtcgeg
cctacagcaa
cgtcgagegg
ggcgcaacgg
tcagcgtcac
ggcggaccta
aggtcggecg
agcatcaggt
tgacgggatc
gcatgtcggg
gcgcgcagta

77

cggtcttctg
gggtcctgceca
ccggcaacce
tggaggtgca
acggcgcgcea
gcctgaaagg
tgacgccata
gtcatgggga
gatgagcctt
ggtcaacttc
caactacagc
tccgectgate
gacggcgccg
gcgegegcetce
gggcaagctg
cagcattccg
ggatagcggc
cggcttgege
ctggtacctg
ccagcgcacc
cgtgttctcc
cgataccgcce
gcgcactcgg
gcctceecggg
ggtggtggtg
ggtgcgectg
ctatcgcaac
ggccgacgge
ggccggcectg
cagccagcetg
gaccttgtcce
gttctggaat
gcggttcgga
gctgagccaa
ctggggttcg
cgtaggcgtg
catgctgaat
gctggcgegt
cgagcgcgat
cgcgttgaac

gctgaacgtt
gctgaccatc
gctgacggcce
caacccgacg
cggcagcaag
gacgggggcc
tcaggcggcec
cgttgccgaa
gccttcgeceg
gactcggcca
aacgcgcectgce
cggcagcagg
gcggtggcegt
gatccggcct
ttcecggata
caagcctata
attactgcgt
gcggggcggce
cgcaacagct
agcctgcaga
agcggcgagt
atgctgccgt
gccaacgtca
ccgttcegega
accgaggcga
atcctgeccgg
gatgggcagg
gtcaacctgt
agctggaaca
tccaccaccg
ggcaccaaca
ttegecgatg
ctctattegc
ccgetgggtg
tcgegggteg
aacctggatg
ctgtccattc
accggctcgg
cagtacacct

ggctcctggt

ctcgaagtgce
cgctcgegece
gccgeccgacce
ccgtactacg
acgccgtgga
aagtcggtgc
atagcggact
accgacgctg
ccgcggcgaa
tgctgtgggg
ggccgggeaa
ttcgattcgt
gtttcaccta
tggtcgecga
gccgcgagtce
cgatcaaccg
tccgeectggg
ggctggacct
cdacgctggg
cggatatccc
acttcgcgcece
actcggagcg
aggtgtatca
tcgacgatta
atggcgcggt
gccagacgca
accgtccectg
acggcggcect
cgccctgggyg
gcaatgccaa
cggcgatccg
cggtcaatgce
tgctgggecg
gatacggcag
accagcagac
tctcgegtac
cgctttatgg
cgcccgtaca
atggcctggg

caggcacgta

cgcccaagge
tgaagctgtt
tgaccttcaa
tgaacctgca
tgctggcgece
agtactgggc
gacaagacgg
aatcatgaaa
gggcgaatcc
cggcgccaat
ctacatcgtc
cgcggcgceag
tggccagctg
cctcaaatcc
gttcgatttc
cttccggegce
ataccagtac

gaacctctac

atggggccag
gtcctggegg
gtactcgatg
cctgtaccgg
ggccggegtg
cagtccggce
ccagacgttc
gtggtcgttc
ggtgacccag
gctgatcgcec
ggcaatggcg
cgggtcgagc
gctggctacg
cggcccggtce
cgagcggceceg
cctgtacgtg
ccagctgggce
ggagaatcgt
cgcgacctcc
gcaaagcgtc
cgtgcagcgc
cggggaggta
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3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
14201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
"5221

agcggacagc
ttggtggcgce
atccaggcecg
cgcagcggcet
ccgcaggacce
gcggccgeceg
gccgaacccg
aaggtggtgg
ggcacgctgg
tcggecgggce
ggcggcgaac
atttcgggta
cgtaatttcc
catggccgtc
cgcctcgcete
gcggtccecetg
caaccatgac
gccgcagtcc
gaccggcatc
gcagtggctg
caacgcggag
ggtgctgtcg
ccaggagcgc
cctgaaaacc
gttgaccggce
tggctggcca
cgtggcgttg
gatcaacggc

cgaggcgcag

tcacccatgg
acgcegggcegg
aggcggegge
atgggctggt
tgcccctaga
tcgtggeget
gcagcgaagg
gcgtggeegg
aggtgacgcg
aagccgtgca
gtggtgcgeg
aagatcatga
ttctgcgggg
gatccgecgg
atctccgacc
ctgtccaaga
ggcgaaccgg
tatggccatc
gccatctata
tatccccaga
gttcgctatc
cagtttccga
gtgctggcge
tgccgctata
gtcggtacga
aaggtatcgg
ccggcgaccg
aagacgcagc

cagactgagt

78

gcgcagctac
cgtgaccttc
aggcgcaaag
gtcgctgacg
cgttcagctg
gcgcettteeg
cgcgctggta
ccagggcgca
cgcagacggt
tggcctgecg
ggeggeggge
gccagatatt
ccgcgettge
tggactgcgg
agacacccga
gctgcaaggt
tcgacatcgt
cgggéatcgt
tcgatttegg
aaggcgaagt
aggcgatcaa
acctgttcac
aggggaccat
cctcgcagac
ccctggggat
tgtacatgag
gccaggegge
agccggtcaa

cggcgacgtt

agccagtacc
ggccagtacc
gtcgtcaata
ccgtattccc
gagtccacgg
acgcgccatg
ttcggcaccg
agcgegetgg
tcgatatgcc
cgcattgcge
caggccgtgg
cgctgaccgc
cgtctgggca
ccgggcgceta
tgggacgctg
gccggacgac
gctggaactg
ggtcgacttg
cagttcgcceg
gcttttecgac
ggtcgggcca
ctacaagtgg
cgacaccgac
ggtcagcctg
gaccgatttc
cgcgacgaag
cggcatggcc
gctgggectg

ctcgctgcecce

gacctccact

tcaacctcgg

cgggcaagct

agatcaacgg
aggcgggcac
cgcgcaacgce
tcaacgaggt
tggagcaagt
acgtcgccegce
aagtgcgcga
tcagaggcgt
gcgccacgta
tggcgtgcge
cgcagccatc
cgggccegeceg
ggcctggecg
ggcttgcatt
atcggcaagc
atcaaggaag
ggcagtaact
ccgttegget
atgcagaagg
gtgctcacca

ctcaagcggc

gttttcatgce

gtcgccacca
cccatcatcce
cagatgccgt
acgcagaccg
agcggcgtag
cagggcaaga
atgaaggcgce

gtccgtcacc

cagcggceggce
catcggcctg
cgccgtggac~
cgaactgtct
catcccgegg
catgctggtt
€ggcgcecegge
gtcggcatcg
cgacttgaaa
gccgcaaggc
agctatctcc
tgccecgegeg
tgcagcccge
tctggtcgag
ccgtggtcgg
acctcagcga
acaagatccg
ccacggagga
tcggcgaacg
tcaacggcga
cgcgcaagct
écgggaccag
gcaccatcga
agcgttccgce
tctggtgcta
gcgtagacgg
gcgtccagtt
tcgecttgece

agtactacca

tacgccgtga

ccttgaacta5281 tgactgacgc aacgaaccgt ttccggecgg gecctggttgg tcgggegcetg
gtccgggcag

5341 gcctgctgtt cgcecgtggece gectgtgege aggegcagct gectgccgggce gcgcgcgacce

5401 tcaaccgtat cgacgatcgc cagcgcaagg agcagctgca g

SEQ ID NO: 85 Borrelia hermsii isolate YOR factor H binding protein (fhbA)

MQLTKKYLLVIFLLLSLASCDLEFNKNKKLDADLLKTLDNLLKTL
DNNQKQALIYFKDKLODKKYLNDLMEQQKSFLDNLOKKKEDPDLODRLKKTLNSEYDE

SQFNKLLNELGNAKAKQFLQQLHIMLQOSIKDGTLTSFSSSNFNDLONLEQKKERALQY

INGKLYVEYYFYINGISNADNFFETIMEYLKT

NVD008BWO
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SEQ ID NO: 86 Nucleic acid sequence encoding SEQ ID NO: 85

1 atgcaattaa caaaaaaata tttactagta atttttttat tattaagcct tgctagctgt

61 gatttattca ataaaaacaa aaaattagat gctgatttac taaaaactct tgataattta

121
i81
241
301
361
421
481
541

ctaaaaactc
gataaaaaat
aaaaagaaag
gatgagagtc
cttcaacaat
tcttcaaatt
atcaatggta
aatttttttg

ttgataataa
atttaaatga
aagatcctga
aattcaataa
tgcatataat
tcaatgactt
aattatatgt

aaactataat

tcaaaaacaa
tttaatggaa
tttgcaagat
attacttaat
gctacagtct
gcaaaattta
tgaatactat
ggaatattta

gctctcattt
caacagaaaa
agacttaaaa
gaacttggaa
attaaagacg
gagcaaaaaa
ttctatatca

aaaacttaa

actttaaaga
gttttttaga
aaacactaaa
atgctaaggce
gcacgcttac
aagaacgggc

atggaattag

taaacttcaa
caatttacag
ctctgagtat
taaacaattc
aagcttttca
attgcaatat

caatgcagac

SEQ ID NO: 87 Saccharomyces cerevisiae Gpmlp protein Tetrameric phosphoglycerate

mutase, mediates the conversion of 3-phosphoglycerate to 2-phosphoglycerate during

SEQ ID NO:

complementsurface protein PsnC (nspC11.4)

glycolysis and the reverse reaction during gluconeogenesis

MPKLVLVRHGQSEWNEKNLFTGWVDVKLSAKGQQEAARAGELLKEKKVYPDVLYTSKLSRAIQTANIALE
KADRLWIPVNRSWRLNERHYGDLOGKDKAETLKKFGEEKENTYRRSFDVPPPPIDASSPFSQKGDERYKY
VDPNVLPETESLALVIDRLLPYWQDVIAKDLLSGKTVMIAAHGNSLRGLVKHLEGISDADIAKLNIPTGI
PLVFELDENLKPSKPSYYLDPEAAAAGAAAVANQGKK

SEQ ID NO: 88 Nucleic acid sequence encoding SEQ ID NO: 87

ATGCCAAAGTTAGTTTTAGTTAGACACGGTCAATCCGAATGGAACGAAAAGAACTTATTCACCGGTTGGG
TTGATGTTAAATTGTCTGCCAAGGGTCAACAAGAAGCCGCTAGAGCCGGTGAATTGTTGAAGGAARAGAA
GGTCTACCCAGACGTCTTGTACACTTCCAAGTTGTCCAGAGCTATCCAAACTGCTARCATTGCTTTGGAA
AAGGCTGACAGATTATGGATTCCAGTCAACAGATCCTGGAGATTGAACGARAGACATTACGGTGACTTAC
AAGGTAAGGACAAGGCTGAAACTTTGAAGAAGTTCGGTGAAGAAARATTCAACACCTACAGAAGATCCTT
CGATGTTCCACCTCCCCCAATCGACGCTTCTTCTCCATTCTCTCARRAGGGTGATGARAGATACAAGTAC
GTTGACCCAAATGTCTTGCCAGAAACTGAATCTTTGGCTTTGGTCATTGACAGATTGTTGCCATACTGGC
AAGATGTCATTGCCAAGGACTTGTTGAGTGGTAAGACCGTCATGATCGCCGCTCACGGTAACTCCTTGAG
AGGTTTGGTTAAGCACTTGGAAGGTATCTCTGATGCTGACATTGCTAAGTTGAACATCCCAACTGGTATT
CCATTGGTCTTCGAATTGGACGAAAACTTGAAGCCATCTAAGCCATCTTACTACTTGGACCCAGAAGCTG
CCGCTGCTGGTGCCGCTGCTGTTGCCARCCAAGGTAAGAAATAA

89 Streptococcus pneumoniae factor H-binding

MFASKNERKVHYSIRKFSIGVASVAVASLFMGSVVHATEKEVTT
QVATSSNKANKSQTEHMKARKQVDEYIEKMLSEIQLDRRKHTONVGLLTKLGAIKTEY
LRGLSVSKEKSTAELPSEIKEKLTAAFEQFKKDTLKSGKKVAEAQKKAKDQKEAKQET

NVD00SBWO

inhibitor

of
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EALIVKHKGREIDLDRKKAKAAVTEHLKKLLNDIEKNLKKEQHTHTVELIKNLKDIEK
TYLHKLDESTQKAQLOKLIAESQSKLDEAFSKFKNGLSSSSNSGSSTKPETPQPETPK
PEVKPELETPKPEVKPEPETPKPEVKPEPETPKPEVKPELETPKPEVKPEPETPKPEV

KPEPETPKPEVKPEPETPKPEVKPELETPKPEVKPELETPKPEVKPEPETPKPEVKPE
LETPKPEVKPEPETPKPEVKPELETPKPEVKPEPETPKPEVKPELETPKPEVKPEPET

PKPEVKPEPETPKPEVKPEPETPKPEVKPELETPKPEVKPELETPKPEVKPEPETPKP

EVKPELETPKPEVKPELEIPKPEVKPDNSKPQADDKKPSTPNNLSKDKQSSNQASTNE

NKKQGPATNKPKKSLPSTGSISNLALEIAGLLTLAGATILAKKRMK

SEQ ID NO: 90 Nucleic acid sequence encoding SEQ ID NO: 89

1 aatgagaaac gaatccttag caatggcggg aaagaatttg gagttgagaa tacaaaacga

61 ttaactatgg ctcatattgt tttttatctc tcttgcttgg ttgaggcaat ggtgcacaag

121
181
241
301
361
421
481
541
601
661
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741

acaatttttg
ttgatgttgg
aatcacaaat
aatattttac
ttagtttttc
ttacatgaag
atacagttca
atgtttgcat
gtagctagtg
gaggtaacta
atgaaagctg
gatagaagaa
gagtatttgce
ataaaagaaa
aaaaaggtag
gaagctctaa
gctgcagtta
gagcaacata
ttgcataagt
caatcaaaac
tcaggctcct
ccagagctgg
gttaaaccag
ccagaggtta
ccaaaaccag
gaaacaccaa
gagccggaaa

aaaccagagc

NVD008BWO

atggcatggg
tgattcactt

atgtagatca
ctgagttgat
cagtttatgce
ttataatccc
tattgaagtg
caaaaaacga
tagctgttgc
cccaagtagce
ctaaacaagt
aacataccca
gtggattaag
agttaaccgce
cagaagctca
tcgttaaaca
ctgaacatct
cccatactgt
tagatgaatc
tagatgaagc
ccactaaacc
aaacaccaaa
agccggaaac
aaccagagce
aggttaaacc
aaccagaggt
caccaaaacc

cggaaacacc

catggttggt
gttgggagat
tatcttgttt
tggcttgacc
agttattttg
aaatggaagc
atatagtaag
aagaaaagta
cagtcttttt
cacttcttct
cgatgaatat
aaatgtcggc
tgtttcaaaa
agcttttgag
gaaaaaagcc
taaggggcga
aaaaaaatta
agagttaatt
aacgcaaaaa
tttttctaaa
agaaactccg
accagaggtt
accaaaacca

gg:?:ﬁﬁﬁﬁ:

agagccggaa
taaaccagag
agaggttaaa

aaaaccagag

ttagtcttgce
atttggacag
aggacagtaa
ttgttgagtc
tatcgacgaa
ataaagagat
gttaaagaaa
cattattcaa
atgggaagtg
aataaggcaa
atagaaaaaa
ttactcacaa
gagaagtcga
cagtttaaaa
aaggatcaaa
gaaatcgatt
ttgaatgaca
aaaaacttga
gcccaactac
tttaaaaatg
cagccggaaa
aaaccagagc
gaggttaaac
agagg

acaccaaaac

aaal

ctggaaacac
ccagagctgg

gttaaaccag

ttattttttce
tgaagcttat
aacaccctaa
atgcctatat
tagctgaaga
aaatacaaaa
aaatatagaa
ttcgtaaatt
tggttcatgce
ataaaagtca
tgttgagtga
agttgggcgc
cagctgagtt
aagatacatt
aagaagctaa
tagatcgaaa
tcgagaaaaa
aagatattga
agaaactgat
gcttatcttc
caccaaaacc
cggaaacacc
cagagctgga
ttaaaccaga
cagaggttaa
caéaaccaga
aaacaccaaa

agctggaaac

tatgctgatg
gcttgtcaat’
ttacttttta
gacttttgtt
ggaaaagcta
ttcgatttat
ggaaataaac
tagtattgga
gacagagaag
gacagaacat
gatccaatta
aattaaaacg
gccgtcagaa
gaaatcagga
acaggagata
gaaggcaaag
tttaaaaaaa
aaaaacgtat
cgcagaaagt
ttcgtcgaat
agaggttaaa
aaaaccagag
aacaccaaaa
accagagctg
ggttaaacca
accagaggtt

accCaaaacca
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1801
1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761

SEQ ID NO: 91 Leptospira interrogans serovar Pomona lenA, or LfhA, (CDS 2418..3140)

gaggttaaac
aaaccagagg
acaccaaaac
ctggaaacac
ccagagccgg
gttaaaccag
gcagatgata
caagcttcaa
ttgccatcaa
gcgggggcaa
tttgtaaaaa
ggaattcttt
aattctgagt
cctaggctct
ggtgctagct
gtgaggagcg
tcgtttcaag

cagagccgga
ttaaaccaga
cagaggttaa
caaaaccaga
aaacaccaaa
agctggaaat
agaagccatc
caaacgaaaa

ctggatctat

‘ccattcttge

gtattcggct
attataaatt
gtcagataac
tttttgcatt
tgcgaaatgg
aggccgegga
tgttcgtagg

81

aacaccaaaa
gccggaaaca
accagagccg
ggttaaacca
accagaggtt
accaaaacca
aactccaaat
caagaagcaa

ttcaaatcta

‘taagaaaaga

tagaaagaaa
tttaaaatcg
tgattttgtt
atactttttc
ctccacggag
attcacgaac

cgatcttcat

ccagaggtta
ccaaaaccag
gaaacaccaa
gagctggaaa
aaaccagagc
gaggttaaac
aatttaagca
ggtccagcaa
gcacttgaaa
atgaaatagt
agagtctggg
atagattaga
cgctttttat
taattgcaag
tttggcagcg
tgcgacgttt
ctt

MNLKQGNKILKTIFLTLLIGSVVCALYSCGDKKEEDNSELLLEL
LNSLGSSNNTSTPVVTSCKDASFCRTFIATNNGAGYNGNLGGISGADAKCAAAKSSSL

aaccagagct
aggttaaacc
aaccagaggt
caccaaaacc
tggaaacacc
cagataatag
aggacaagca
caaataaacc
ttgcaggtct
gattgattca
ataaaaagét
caaaaaagcg
atttaatatt
agggcttcaa
ccagatgttc

tctectttga

TGAYKALIVDGPTGRQVISALDGSVDKKDWVLYSNKQYRRSDGTTITFTTNANSIVID

NLONGIDSGAQKFFWNGLGNNVGFLWEPLSNCNNWNSADGLITGQAGNTTELQADITP

EGAFTVDNHACNTNLNLLCVEQ

ggaaacacca
agagccggaa
taaaccagag
agaggttaaa
aaaaccagag
caagccacaa
atcttctaac
gaagaagtca
tcttaccttg
ttcaaaaatg
tttgatttta
aacaagacag
atacttttgt
tctctgctag
cacggagata

ggttaatcaa

SEQ ID NO: 92 Nucleic acid sequence encoding SEQ ID NO: 91 (CDS 2418..3140)

1 aattaatgtt tttttaatat tcataagtgt acaatggtgg gctcagtatt attctgatgg

61
cagaaaaggg

121
tattaactgce

181
cagaaggatg

241
tattacccaa

301
cggctgacac

361
ttgtacatcc

421
ctatgtctat

NVD00SBWO

ctcggggtat

atctctttgg

acttgtaacg

gatcgtaggc

tggaattttg

tcatatcaat

aaaagcggac

ttggctcaaa

tttaacatag

ttagttgtgt

ggcgatcgtg

ggaattgtat

tggggtgcga

gataaaactt

gaatacacac

ccaattttat

ttcctttgea

aaatgggata

ttgcgagttt

gttatcttgt

tggtgaaagc

cgcaaaaaat

ggttcgcacc

cgatccgaca

tccgatttta

gatggccgcet

aaacgatttt

gagtagaatt

ccaaaagaag

tggccttgga

aaatattttt

atgaaattga

tttatgtcta

tatttgagat

gcagtagtca
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481
aatttttgtt

541
ggaggactaa

601
ttttgtatcc

661
gttctgttgce

721
tagacgattt

781
aaagactcga

841
tttttggaat

901
gtttgtttgg

961
gataaattat

1021
gtgtataaac

1081
gacttttgta

1141
cctaggtcaa

1201
catcgtccaa

1261
tcgactgaga
1321
aaatcgtgat
1381
gcatgcctga
1441
tcccacattt

1501
ttttttatgt

1561
aagagtgaaa

1621
tgaagataac

1681
aggcctaacc

1741
agttcacgat

1801
gggtttatag

1861
agaattccta

NVD008BWO

catcgccecatt

ggcatttgcect

cgcttggact

ttcttatcca

ggtttcgatc

tataaaaaga

ggatttttat

gttttcttta

ttttgtgttt

agtaaaataa

ggtgcctagg

gcattagtcg

ttttttcgta

tccgattttt

aaaaattttt

ttgtaatagt

atatgacata

aaaaaatcaa

cgaattcacg

agcttttaaa

actaaaatta

cagattttaa

agtgttgttc

agagatttaa

ttggtagcca

tccggaatgg

gaactttccg

aatgttcgat

ctagttacgt

gttgatccta

aaaaaaatct

gggtattttt

ttagggatct

aatattataa

tatacatttt

gtaatagagt

aaaaaataga

gcagccatct

ctaaaagtat

tcccacattt

tttaattatt

tctatgaagt

ttaaatagtc

aagtcagaaa

acgcataatt

gcttttttgt

tgatatgtcc

agttgatttc

82

ctcagattca

gattacctca

gaatgatcac

cggaatatct

ttttaacccce

tcggattttg

.ttctttggcect

tcttattaca

tgtattggaa

taaactaata

gttcttgaat

tttagcgaac

tgtgggaact

ttaaaattta

aaattcctat

tacaggcaaa

ataaatttct

tctgattcca

tttgaaaatg

ctgcgtaaag

ccagcaagaa

ggtagatccc

gagtaagtaa

ttttaaagct

atctatcgceg

aatactaaga

cgcgttgatce

tttattttgg

gccggttcca

gaaaggagaa

tttaggaacg

gttttggcaa

aaaagaattt

ataaatattt

aaattatttt

ttatattaac

actatgaata

aatcccagtt

aattttagaa

cctaaatttt

attttaaaag

acttttttca

tggaaactct

agacttacta

tacaaaggtt

acattctaac

tctgtgggaa

ttttggatgg

aacgcttgga
tggatttggt
ctttctatga
gttgcgatag
caaaacacgt
gataataaaa
gtcgctttat
gggttctttt
ggtagaaatt
atcgtaaaat
tcgaatcaaa
gtaagaaaat
ccaaaagaat
taacatgagt
tttgttegta
gtgtgagctc
ttgtaatagt
gcatcatggg
tgcaattttt
ctcgggtgcea
ctcaaaaact
ttttaaaaca
ctaccatatt

agacttgcag
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1921
accaaaggaa

1981
tgtttataaa

2041
tcaatggcac

2101
aaggttttac

2161
aaacaaatct

2221
aaaaaagttt

2281
gatctgttat

2341
taaactcgaa

2401
acaatatttc

2461
aaaaaagaag

2521
aataatactt

2581
atcgctacca

2641
gcaaagtgtg

2701
gacggtccaa

2761
tgggtccttt

2821
acaaacgcaa

2881
aaattctttt

2941
tgtaataatt

3001
cttcaagcag

3061
aatctaaatc

3121
gatgtttgat

3181
tttctttaga

3241
tggaagattg

3301 tattgatgca attatggatt ctaaaagagt tgaaa

NVD00SBWO

taaaacccaa
aattataaat
tcaataacgt
tgctctgegg
tttgataagt
gttcaagata
tttccaatag
ttagttctaa
aggataaatg
taacattgct
aagataattc
ctactccegt
ataécggggc
ccgctgcaaa
cgggaagaca
attcaaacaa
attctattgt
ggaacggttt
ggaattctgc
atataactcc
ttctctgtgt
ttctaaagct

aagacaaagt

cttaagaaac
tcattatata
atcgttttta
atttttggac
caaaaaaagt
taatataatg
atcataaatt
gttcgtttga
caaacgaatg
tatcggatcc
agaactactt
cgttacttct
gggttataat
atcttctagt
agttatttct
acaataccgt
tatagataat
aggaaacaac
ggacggactt
agaaggégct
agaacagtaa
tatataaatt

agagcggtca
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aaatgtctat
taaatttcta
aaattcataa
gcgctgtaaa
tttatttcca
tctttgttgt
tatttccaaa
ttttettttt
aatttaaaac
gttgtatgcg
cttttccttce
tgtaaggatg
ggaaacttag
ttaacgggag
gctttagatg
agaagcgacg
cttcaaaatg
gttggatttc
attacgggac
tttaccgttg
gtttttcaaa
gcagaactta

aaatcaaaat

ataaaacagt

ataaatgatt

gaacctattt

tgggaaactt

gatgtagtct

aaactttact

aggtgagaaa

aggttaaaag

aaggaaataa

ctctttattc

tcaattcatt

cttctttttg

gtggaatttc

cttataaggc

gatcagtaga

gcactacaat

gaattgattc

tttgggagcc

aggctggaaa

ataaccatgc

aacatcgccc

cttttgagat

gggagaaacg

cattttaaca
taatgaagtt
caaaggtaac
tttataaaac
gcatcttata
gatagaactt
tactcacctg
tttttaaatc
aattttgaaa
gtgtggggat
aggttcttcc
tagaactttt
tggagcagac
tttgattgte
taaaaaagat
tacctttact
aggagctcaa
attatcaaac
tacaaccgaa
ttgtaatacc
ttgaaagggc
aaaagttccé

ttaggatctt
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SEQ ID NO: 93 Actinobacillus actinomycetemcomitans omp100 (CDS 602..1489)

MTYQLFKHHLVALMVTGAISVNALAKDSFLENPSANLPQOVFKNRVDIFNNETNINENKKDIAINKANIAS

IEK

DVMRNTGGIDRLAKQELVNRARITKNELDIRKNTKSIAENTASIARIDGNLEGVNRVLONVDVRSTENAAR
SRANEQKIAENKKAIENKADKADVEKNR

ADIAANSRAIATFRSSSQONIAALTTKVDRNTARIDRLDSRVNELDKEVKNGLASQAALSGLFQPYNVGSLN
LSAAVGGYKSKTALAVGSGYRFNONVAAKAGVAVSTNGGSATY

NVGLNFEW

SEQ ID NO: 94 Nucleic acid sequence encoding SEQ ID NO: 93 (CDS 602..1489)

1 gttcgggcgg gtggtgtccg tgtacatgcc gggacgcagce tggacaggtt cgaggtcettt

61
tcataaaatc

121
cgcactttaa

181
gtaatggctc

241
ttaaaatata

301
aggattaata

361
acaatagtcg

421
tggtataaat

481
tggaagaatg

541
aaggatgaat

601
gtgcaatttc

661
ttccacaaca

721
aaaataagaa

781
tgcgtaacac

841
ttactaaaaa

901
ctatagcccg

961
tgagatctac

1021
aaaaagcaat

1081
cagcaaattc

NVD00SBWO

taaaacggta
gggaagcaaa
tggatfﬁggc
gtgtggtgat
atttttttag
aatggttttt
taacctattg
tcaagccgaa
gtttttcgat
tatgacatat
tgtcaatgca
agtctttaaa
agatattgct
tggggggatc
tgagttagat
tattgatgga
cgaaaatgcg

tgaaaataaa

atttcgttgg

attgcgecggg

aaaaagtgcg

agctttaaaa

attataagtt

taatatgcaa

aattgataca

aaggaggcat

ttcgaaaaat

caattattta

ttggctaaag

aacagggtgg

attaataaag

gatagattag

attcggaaaa

aatctggaag

gcaagatccc

gcggataagg

cggaataatt

attatagcaa

gtcgttttgg

aaggtctcgg

tggagggaaa

gattaagtat

tttatattag

gttaaatcag

tagactaaaa

aacaccacct

actcttttct

atatttttaa

caaatattgc

ctaagcaaga

atactaaatc

gcgttaatcg

gtgctaacga

ctgatgtaga

cgttgtcata

aaaacaacgg

caggtgtttt

caggtaacta

gatttaacct

tgtttctatt

aagggattca

actctttttt

attaaataac

cgttgcttta

ggaaaatcct

taatgagacg

tagtatagaa

gcttgttaac

aattgcagag

ggtgcttcaa

gcaaaaaatc

gaaaaacaga

atgggttaat
aatttttaac
atttttttga
ttttaaccga
tgtttaaaga
ttagggtaaa
t;tttttttg
aattttatta
tttatttttt
atggtcactg
tctgctaatc
aacattaatg
aaagatgtta
agggcaagga
aatacagctt
aatgtagatg
gccgagaata

gccgatattg
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1141
cgaccaaagt

1201
tagacaaaga

1261
cgtataatgt

1321
cactagcggt

1381
cagtaagtac

1441
tcacttaaag

1501
ttttcaatga

1561
atatttaatt

1621
ataatcggag

1681
gtgggtggcg

1741
gaattccaag

1801
ctcgtccaat

1861
acgttcaccg

1921 ccggagagtt cgcccacacg tttttgttga tccacgcctt tgaagtt

cagagcgatt
tgatcgtaat
agtaaaaaac
cggcagcctt
tggttcaggt
caatggtggc
tgcggtcaga
aagcgggttt
CQGFgngtt
aaattgcctt
atacgatcta
atggcatttt

aacagcatgt

gcaaccttta

actgcgcgta

ggtttggett

aacttgagtg

tatcgtttca

agcgcaacct

attttaggtg

ttttgtgttt

taagggcttc

cgtagaaggt

agaaccagcg

ccagtgcgcg

tgcecgeecggce

85

gatcttcaag

ttgatcgatt

cccaagcgge

cagctgttgg

atcaaaatgt

ataacgtcgg

tttttggctg

cgcgattaac

agcaccgaaa

gactttgecct

gtcatgggaa

caaggtttcc

ttgtaataat

ccaaaacatc

agatagccga

actaagcggc

tggttataaa

agccgcgaag

tttaaacttt

catcaataaa

aattatttcg

gttttctttt

tcatcgccgt

attaccatgg

acatcaagat

ttcgccaaat

gcggcattaa

gtcaatgaat

ttattccaac

tctaaaacag

gceggtgtgg

gagtggtaat

acaaaacccg

caatgcgttt

tccattcttce

aatctaaaat

cacagcccgg

cgttagttgg

gcaaacgacc

SEQ ID NO: 95 Borrelia burgdorferi 297 plasmid cp18-2 orf28/p21 (CDS1..558)

MNKKMKMFIVCAVFILIGACKIHTSYDEQSSGEINHTLYDEQSNGELKLKKIEFSKFTVKIKNKDNNSNWT

DLGT

LVVRKEENGIDTGLNAGGHSATFFSLKESEVNNFVKAMTEGGSFKTDEYYGYGKEQSNLDNGTSNKEIITK
IEKIDGTKYITFSGNKIKDSGDKVAEYAILLEDLKKNLK

SEQ ID NO: 96 Nucleic acid sequence encoding (CDS1..558)

1 atgaataaga aaatgaaaat gtttattgtt tgtgctgttt ttatacttat aggtgcttgc

61
tttatatgat

121
tactgtaaaa

181
tgtaagaaaa

241
attcttttca

301
ttcgtttaaa

NVD00SBWO

aaaattcata
gagcaaggta
attaaaaata
gaagaaaatg

ttaaaagaat

cttcatatga

atggtgagtt

aagataataa

gtattgatac

cagaagttaa

tgagcaaagt

aaaacttaaa

tagtaactgg

gggtttaaac

taactttgta

agtggtgaga

aaaatagaat

acagacctag

gctgggggac

aaagcaatga

taaaccatac

tctctaaatt

gaactttagt

attcggctac

ctgaaggtgg
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361
tactagcaat

421
attttcagga

481
agaagatctt

actgatgagt
aaagagataa

aataaaatta

attatggata

taacaaagat

aggattccgg

541 aaaaaaaatt taaaatag

86

tggaaaggaa

agaaaaaatt

ggataaagtt

MNKKMKMFIICAVFILIGACKIHTSYDEQSNGEVKVKKIEFSEF

caaagtaatt

gatggaacta

gctgaatatg

TVKIKNKNNSNNWADLGDLVVRKEKDGIETGLNAGGHSATFFSLEEEEINNFIKAMTD

GGSFKTSLYYGYNDEESDKNVIKNKEIKTKIEKINDTEYITFLGDKINNSAGGDKI

tagataatgg

aatatattac

cgatactact

SEQ ID NO: 97 Borrelia burgdorferi strain LW2 partial ospE gene for outer surface
protein E strain LW2.

SEQ ID NO: 98 Nucleic acid sequence encoding SEQ ID NO: 97 (CDS 107..>580)

1 ttttgttaaa atgtaacagc tgaatgtaac aaaattatat atttaaatct ttgaaatatt

61
ataagaaaat

121
ttcatacttc

181
ctgaatttac

241
atttagttgt

301
cggctacatt

361
acggtggatc

421
atgtcattaa

481
ttacattttt

gcatttatta

gaaaatgttt

atatgatgag

tgtaaaaatt

aagaaaagaa

cttttcatta

atttaaaact

gaataaagag

tgtattgtgg -

attatttgtg

caaagcaatg

aaaaataaga

aaagatggta

gaagaggaag

agtttgtatt

ataaaaacaa

tatgattagg

ctgtttttat

gagaggtaaa

ataatagtaa

ttgaaacggg

aaattaataa

atggatataa

agatagaaaa

acttatggag

acttataggt

ggtcaaaaaa

taactgggca

tttaaacgct

ctttataaaa

tgacgaagaa

aattaatgat

541 aggagataaa attaataaca gtgcgggggg agacaaaata

SEQ ID NO: 99 N.meningitidis porA

MRKKLTALVLSALPLAAVADVSLYGEIKAGVEGRNIQLQLTEPL
ONIQQPQVTKRKSRIRTKISDFGSFIGFKGSEDLGEGLKAVWQLEQDVSVAGGGATRW

GNRESFVGLAGEFGTLRAGRVANQFDDASKAIDPWDSNNVVASQLGIFKRHDDMPVSV

RYDSPEFSGFSGSVQFVPAQNSKSAYTPAHFVOOTPOSQPTLVPAVV

GKPGESDVYVAG

=P AN A P h By

LNYKNGGFAGNYAFKYAKHANVGRDAFELFLLGSGSDEAKGTDPLKNHQVHRLTGGYE

EGGLNLALAAQLDLSENADKTKNSTTEIAATASYRFGNAVPRISYAHGFDFIERGKKG

ENTSYDQITIAGVDYDFSKRTSAIVSGAWLKRNTGIGNYTQINAASVGLRHKFE

NVD008BWO

aaatttatga

gcttgcaaga

atagaattct

gacttaggag

gggggacatt

gcaatgactg

agtgataaaa

actgaatata
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atgcgaaaaa
gttagcctgt
accgaaccgce
acgaaaatca
gggctgaagg
cgttggggca
ggccgcgttg
aatgttgtgg
cgctacgatt
aacagcaagt
actctcgttce
tacaaaaatg
ggccgtgatg
gatceccttga
aatctcgcct
acgaccgaaa
tatgcccatg
caaatcatcg
gcttggctga
ggtttgcgcece

aacttaccgc
acggcgaaat
tccaaaatat
gcgatttcgg
ctgtttggca
acagggaatc
cgaatcagtt
cttcgcaatt
cccccgaatt
ccgcctatac
cggctgttgt
gcggttttge
cttttgagtt
aaaaccatca
tggcggctca
ttgccgegac
gtttcgactt
ccggegttga
aacgcaatac

acaaattcta

gctcgtattg
caaagccggce
tcaacaacct
ctcgtttatc
gcttgagcaa
ctttgtcggce
tgacgatgcc
gggtattttc
ttccggttte
gccggcetcat
cggcaagccg
cgggaactat
gttcttgctc
ggtacaccgc
gttggatttg
tgcttcctac
tatcgaacgce
ttatgatttt
cggcatcggce

a

87

tccgcactge
gtggaaggca
caggttacta
ggctttaagg
gacgtatccg
ttggcaggeg
agcaaagcca
aaacgccacg
agcggcagcg
tttgttcagce
gggtcggatg
gcctttaaat
ggcagcggga
ctgacgggcg
tctgaaaatg
cgctteggta
ggtaaaaaag
tccaaacgca

aactacactc

SEQ ID NO: 100 Nucleic acid sequence encoding SEQ ID NO: 99

cgcttgcggce
ggaacatcca
agcgcaaaag
ggagcgagga
ttgccggegg
aattcggtac
ttgatccttg
acgatatgcc
tccaattcegt
agactcctca
tgtattatgc
acgcgaaaca
gtgatgaagc
gctatgagga
ccgacaaaac
atgcagttcc
gcgaaaatac
cttccgecat

aaattaatgc

cgttgccgat
gctgcagttg
ccgcatcagg
tttgggcgaa
cggcgcgacc
gctgcgecgcece
ggacagcaat
ggtttccgta
tccggctcaa
aagtcagcct
cggtctgaat
cgccaatgtg
caaaggtacc
aggcggcettg
caaaaacagt
acgcatcagc
cagctaégat
cgtgtctggce

cgecteegtce

SEQ ID NO: 101 Streptococcus pneumoniae G54 protein surface protein PspC

25

30

35

MFKSNYERKMCYSIRKFSIGVASVAVASLVMGSVVHATENEGTTQAPTSSNRGNESQAEQRRELDLERDK
VKKEVREYKEKKVKELYSKSTKSRHKKTVDIVNKLONINNEYLNKIIQSTSTYEELQKLMMESQSEVDKA
VSEFEKDLSSSSSSGSSTEPEASDTAKPNKPTELEKKVAEAQQKVEEAEKKAKDQKEEDYRNYPTITYKT
LELEIAEFDVKVKEAELELVKVKAKESRDEKKIKQAEAEVESKQAEATRLKKIKTDRKKAEEEAKLKEAV
EKNAATSEQGKPKRRVKRGALGEQATPDKKDYFEKDFRPAFNKNQOMVAIQESLNKLDGETKTVPDGAKL
TGEAGNAYNEVRDYAIKVVSENKKLLSQTAVTMDELAMQLTKLNDAMSKLREAKAKLVPEVKPQPENPEH
QRPTTPAPDTKPIPQPEGKKPSVPDINQEKEKAKLAVATYMSKILDDIQKHHLOKEKHRQIVALIKELDE
FKKQALSEIDNVNTKVEIENTVHKIFADMDAVVTKFKKGLTODTPKEPDNKKPSAPKPGMQPSPQPEGKK
PSVPAQPGTEDKKPSAPKPGMQOPSPQPEGKKPSVPAQPGTEDKKPSAPKPDMOPSPQPEGKKPSVPAQPG
TEDKKPSAPKPGMQPSPQPEGKKPSVPAQPGTEDKKPSAPKPDMQPSPQPEGKKPSVPAQPGTEDKKPSA
PKPDMQPSPQPEGKKPSVPEINQEKEKAKLAVATEKKLPSTGVASNLVLEIIGLLGLIGTSFIAMKRRK

v

SEQ ID NO: 102 Nucieic acid sequence encoding SEQ ID NO: 101

ATGTTTAAATCAAATTATGAAAGAAAAATGTGCTATTCTATTCGAAAATTTAGTATAGGAGTAGCTAGTG
TAGCTGTTGCCAGTCTTGTTATGGGAAGTGTGGTTCATGCGACAGAGAACGAGGGAACTACCCAAGCACC
CACTTCTTCTAATAGGGGAAATGAAAGTCAGGCAGAACAACGTAGAGAACTCGATTTAGAACGAGATAAG

NVDO00SBWO
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GTARAAGARAAGAGGTCAGGGAATATAAAGAAAAAAAAGTGAAAGAGCTCTATTCAAAATCAACTAAAAGTC
GACATAAGAAGACTGTAGATATAGTTAACAAGTTGCAAAACATTAATAACGAGTATTTGAATAAAATAAT
TCAATCAACCTCAACATACGAAGAACTACAGAAACTGATGATGGAGAGTCAATCAGAAGTAGATAAAGCT
GTGTCTGAATTTGAAAAGGACTTATCTTCTTCGTCAAGTTCAGGCTCTTCCACGGAACCGGAAGCTTCAG
ATACAGCGAAGCCAAACAAGCCGACAGAACTAGAAAAAAAGGTAGCAGAAGCTCAGCAGAAGGTTGAAGA
AGCTGAGAAAAAAGCCAAGGATCAAAAAGAAGAAGATTACCGTAACTACCCAACCATTACTTACAARACG
CTTGAACTTGAAATTGCTGAGTTCGATGTGAAAGTTAAAGAAGCGGAGCTTGAACTAGTAAAAGTGAAAG
CTAAGGAATCTCGAGACGAGAAAAAAATTAAGCAAGCAGAAGCGGAAGTTGAGAGTAAACAAGCTGAGGC
TACAAGGTTAAAAAAARATCAAGACAGATCGTAAAAAAGCAGAAGAAGAAGCTAAGTTGAAGGAAGCTGTT
GAARAGAATGCAGCGACTTCAGAGCAAGGTAAACCAAAGAGGCGGGTAAAACGAGGAGCTCTTGGAGAGC
AAGCAACACCTGATAAAAAAGATTATTTTGAAAAAGACTTCCGTCCAGCTTTCAATAAAAACCAGCAGAT
GGTAGCCATTCAAGAATCCTTGAACAAACTAGATGGTGAAACAAAAACTGTTCCAGATGGGGCTAAACTC
ACAGGAGAAGCTGGAAATGCCTATAATGAGGTCAGAGATTATGCAATARAAAGTTGTTTCTGAAAACAAGA
AACTTCTATCACAGACAGCAGTGACAATGGATGAACTGGCAATGCAATTAACCAAATTGAACGATGCCAT
GTCTAAATTGAGAGAGGCTAAAGCGAAATTGGTACCAGAGGTTAAACCGCAGCCGGAAAATCCAGAGCAT
CAAAGACCAACAACTCCAGCTCCGGATACCAAACCAATCCCTCAACCAGAGGGTAAGAAACCAAGCGTAC
CAGATATTAATCAGGAAAAAGAAAAAGCTAAGCTTGCTGTAGCAACCTACATGAGCAAGATTTTAGATGA
TATACAAAAACATCATCTGCAGAAAGAAAAACATCGTCAGATTGTTGCTCTTATTAAGGAGCTTGATGAG
TTTAAAAAGCAAGCTCTTTCTGAAATTGATAATGTAAATACCAAAGTAGAAATTGAAAATACAGTCCACA
AGATATTTGCAGACATGGATGCAGTTGTGACTAAATTCAARAAAGGCTTAACTCAGGACACACCAAAAGA
ACCAGATAACAAAAAGCCATCTGCTCCAAAACCAGGTATGCAACCAAGTCCTCAACCAGAAGGCAAGAAA
CCAAGCGTACCGGCACAACCTGGTACTGAGGATAAAAAGCCATCTGCTCCARAACCAGGTATGCAACCAA
GTCCTCAACCAGAAGGCAAGAARACCAAGCGTACCGGCACAACCTGGTACTGAGGATAAAAAGCCATCTGC
TCCAAAACCAGATATGCAACCAAGTCCTCAACCAGAAGGCAAGAAACCAAGCGTACCGGCACAACCTGGT
ACTGAGGATAAAAAGCCATCTGCTCCARAACCAGGTATGCAACCAAGTCCTCAACCAGAAGGCAAGAAAC
CAAGCGTACCGGCACAACCTGGTACTGAGGATAAAARAGCCATCTGCTCCAAAACCAGATATGCAACCAAG
TCCTCAACCAGAAGGCAAGAAACCAAGTGTACCGGCACAACCCGGTACTGAGGATAAAAAGCCATCTGCT
CCAAAACCAGATATGCAACCAAGCCCTCAACCAGAGGGTAAGAAACCAAGTGTACCAGAGATTAATCAGG
AGAAAGAARANAGCTAAGCTTGCTGTAGCAACAGAGAAGAAATTGCCATCTACAGGAGTGGCGTCTAATCT
AGTTCTTGAGATCATTGGTCTCCTTGGTTTGATTGGAACTTCATTCATCGCGATGAAARAGAAGAAARATAA

SEQ ID NO: 103 Streptococcus equiprotein Sel18.9

MKKLVLARAPALVLTGATVSTGTVSANSSRYNYTGWNQGGYSWKYLRLRNKNPYSRRTLTEDYSDQRKNE
AKDSIKELSKLRDKEKKNFADRIDALTDTYAISSILSEAKNKNNDYLEFDKEYEALFNSNKYKLEIEKIK
DRVYFDEGYSARQGINDLKSLEN

SEQ ID NO: 104 Nucleic acid sequence encoding SEQ ID NO 103

TACATGAGTGGTTATTCTTGTTTTGTAACACGCTATTAAAACTGATATTGAAGAAGCTTGAAGATAATAG
TAAAATAAAACCCTAAACTTATTTAATAARATGGAGGATTTTTCAACGTGAAAAAATTAGTTTTAGCCCGT
GCACCAGCACTTGTATTAACAGGAGCAACTGTAAGTACAGGAACAGTAAGTGCGAATAGTTCAAGATATA

NVD00SBWO



10

15

20

25

30

35

40

89

ATTATACCGGTTGGAATCAAGGTGGGTACTCATGGARATATTTGCGCCTAAGRAAATARARATCCTTATTC
ACGTCGTACCCTTACAGAAGACTATTCTGATCAAAGAARAGAATGAAGCAAAAGATAGTATTAAAGAATTG
AGTAAGCTTAGAGATAAAGAGAAARAGAATTTTGCTGATAGAATTGATGCTTTGACTGACACCTATGCAA
TCAGCTCTATTCTATCAGAAGCTAAAAATAAGAATAATGACTATTTAGAATTTGATAAAGAATATGAGGC
TTTATTCRAATTCAAATAAGTATAAGTTAGAAATAGAGAAAATAAAGGATCGTGTGTACTTTGATGAAGGT
TACTCAGCTAGACAAGGGATTAATGACTTGAAAAGTCTGGAGAATTAAACAGTAGACAGATTTATTATTT
ATCAAAATAATCCAACTGAAAGTCTATGTTTTAAGGAAGCTTATTAAGGTATA .

SEQ ID NO: 105 Pseudomonas aeruginosa UCBPP-PA14 tufA

MAKEKFERNKPHVNVGTIGHVDHGKTTLTAALTKVCSDTWGGSA

RAFDQIDNAPEEKARGITINTSHVEYDSAVRHYAHVDCPGHADYVKNMITGAAQMDGA
ILVCSAADGPMPQTREHILLSRQVGVPYIVVFLNKADMVDDAELLELVEMEVRDLLNT

YDFPGDDTPIIIGSALMALEGKDDNGIGVSAVQKLVETLDSYIPEPVRAIDQPFLMPI

EDVFSISGRGTVVTGRVERGIIKVQEEVEIVGIKATTKTTCTGVEMFRKLLDEGRAGE
NVGILLRGTKREDVERGQVLAKPGTIKPHTKFECEVYVLSKEEGGRHTPFFKGYRPQF

YFRTTDVTGNCELPEGVEMVMPGDNIKMVVTLIAPIAMEDGLRFAIREGGRTVGAGVV

AKIIE

gtggctaagg
gttgaccatg

ggtggttccg
atcaccatca
gactgccccg
ggcgcgatcce
ctgctgtccecc
gtcgacgacg
tacgacttcc
ggtaaagatg
tcctacattc
gtgttctcga
aaggtccagg
ggcgttgaaa
ctgctgegeg
accatcaagc
ggtcgtcaca
gtgaccggta
aagatggttg
cgcgaaggcg

NVD00SBWO

aaaaattcga
gcaagaccac
ctcgtgettt
acacctcgca
gtcacgccga
tggtttgctce
gccaggtagg
ccgagctgcet
cgggcgacga
acaacggcat
cggagccggt
tctccggecg
aagaggtgga
tgttccgcaa
gcaccaagcg
cgcacaccaa
ctcegttett
actgcgagct
tcaccctgat

gccgtaccegt

acgtaacaaa
tctgaccgcet
cgatcagatc
cgttgaatac
ctacgtgaag
ggctgeccgac
cgttccctac
ggaactggtc
cactccgatc
cggcgtaagce
tecgtgcecatc
cggtaccgtg
aatcgtcggce
gctgctcgac
tgaagacgta
gttcgagtgce
caagggctac
gccggaaggce

cgctccgatce

tggcgceggce

ccgcacgtca
gcactgacca
gacaacgcgc
gattccgctg
aacatgatca
ggccccatge
atcgtcgtgt
gégatggaag
atcatcggtt
gccgtgcaga
gaccagccgt
gtaaccggtc
atcaaggcga
gaaggtcgtg
gagcgtggcce
gaagtgtacg
cgtccgecagt
gtagagatgg
gccatggaag
gtggttgcca

SEQ ID NO: 106 Nucleic acid sequence encoding SEQ ID NO: 105

acgtcggcac
aggtctgctc
cggaagaaaa
ttcgtcacta
ccggtgctge
cgcagacccg
tcctgaacaa
ttcgcgatct
ccgecgctgat
agctggtaga
tcctgatgece
gtgtagagcg
ccaccaagac
ctggtgagaa
aggtactggc
tgctgtccaa
tctacttceg
taatgccggg
atggcctgcg

agatcatcga

catcggtcac
cgacacctgg
ggcccgeggt
cgcccacgtt
ccagatggac
cgagcacatc
ggctgacatg
gctgaacacc
ggcgctggaa
gaccctggac
gatcgaagac
cggcatcatc
cacctgcacc
cgttggtatc
caagccgggce
ggaagaaggt
tapcaccgac
cgacaacatc
cttcgegatce
gtaa
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SEQ ID NO: 107 Yersinia enterocolitica YadA protein

MTKDFKISVSAALISALFSSPYAFANNDEVHFTAVQISPNADPDSHVVIFQPAAEALGGTNALAKSIHSI
AVGASAEARKQAAVAVGAGSIATGVNSVAIGPLSKALGDSAVTYGAASTAQKDGVAIGARAFTSDTGVAV
GFNSKVDAKNSVAIGHSSHVAVDHDYSIAIGDRSKTDRKNSVSIGHESLNRQLTHLAAGTKDTDAVNVAQ

5 LKKEIEKTQVNANKKSAEVLGIANNYTDSKSAETLENARKEAFDLSNDALDMAKKHSNSVARTTLETAEE
HTNKKSAETLARANVYADSKSSHTLQTANSYTDVTVSNSTKKAIRESNQYTDHKFROLDNRLDKLDTRVD
KGLASSAALNSLFQPYGVGKVNFTAGVGGYRSSQALAIGSGYRVNESVALKAGVAYAGSSDVMYNASFENI
EW

10  SEQ ID NO: 108 Nucleic acid sequence encoding SEQ ID NO: 107

ATGACTAAAGATTTTAAGATCAGTGTCTCTGCGGCATTAATATCTGCGTTGTTCTCATCTCCATATGCAT
TTGCCAATAATGACGAGGTTCATTTTACAGCAGTTCAAATAAGCCCAAATGCTGATCCTGATTCGCATGT
TGTGATATTTCAACCAGCAGCAGAAGCCCTAGGCGGGACCAATGCTCTCGCTAAGAGTATCCATAGCATT-
GCGGTTGGTGCTAGTGCTGAAGCAGCGAAACAAGCTGCAGTTGCTGTGGGCGCTGGTTCAATTGCAACAG

15 GAGTTAATTCTGTTGCAATTGGTCCTTTAAGTAAGGCATTGGGAGATTCGGCAGTTACTTATGGGGCAGC
TAGTACCGCCCAGAAAGATGGAGTAGCTATCGGTGCGAGAGCATTCACTTCAGATACTGGTGTCGCTGTC
GGTTTTAACTCGAAAGTTGATGCAAAARACTCTGTTGCCATTGGACACTCTAGTCACGTTGCGGTAGATC
ATGATTATTCAATTGCAATTGGGGATCGTTCTAAAACTGACCGAAAAAATAGTGTATCCATTGGTCATGA
AAGCCTTAATCGCCAATTGACACATCTTGCGGCTGGCACTAARAGACACTGATGCAGTGAATGTCGCGCAA

20 TTAAAGAAAGAAATTGARAAAACACAGGTAAATGCAAATAAAAAATCAGCTGAGGTGCTAGGGATCGCAA
ATAACTATACTGATAGTAAAAGTGCTGAAACATTGGAAAATGCGCGTAAAGAGGCTTTTGACCTGTCTAA
CGATGCTTTGGATATGGCAAAAAAACACTCAAATAGTGTTGCTAGAACAACTTTAGAAACTGCTGAAGAA
CATACAAATAAARAAATCAGCTGAGACGTTAGCAAGAGCTAATGTGTATGCAGACAGCAAGTCTTCTCACA
CACTACAAACTGCAAATAGCTATACCGATGTGACTGTAAGTAATTCGACTAAGAAAGCAATCCGTGAATC

25 GAATCAATACACAGATCATAAATTCCGTCAACTTGACAACCGTTTAGATAAACTTGACACACGAGTTGAC
AAAGGTTTAGCCAGTTCAGCCGCTTTAAACAGCTTGTTCCAGCCATATGGTGTGGGGAAAGTAAACTTTA
CTGCAGGTGTCGGGGGATATCGCTCTAGTCAGGCATTAGCAATTGGTTCTGGCTATCGTGTAAATGAGAG
TGTCGCACTTAAAGCCGGTGTGGCTTATGCCGGTTCCTCGGATGTCATGTACAATGCATCATTTAATATC
GAGTGGTAA
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