SEQUENCE LISTING
<110> HAV VACCINES LIMITED
<120> VACCINE
<130> N413293WO

<150> GBI1811382.9
<151> 2018-07-11

<160> 146

<170> Patentln version 3.5
<210> 1

<211> 213

<212> DNA
<213> Mycobacterium avium paratuberculosis

<400> 1
atgaccgtga ccgaggtggt ggtggeccag ccegtgtggg ccggegtgga cgecggeaag 60

gcegaccact actgeatggt gatcaacgac gacgeccaga ggetgetgag ccagagggtg 120
gccaacgacg aggecgecct getggagetg atcgecgecg tgaccaccct ggecgacgge 180
ggegaggtga cctgggecat cgacctgaac gec 213

<210> 2

<211> 71

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 2

Met Thr Val Thr Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val

1 5 10 15

Asp Ala Gly Lys Ala Asp His Tyr Cys Met Val Ile Asn Asp Asp Ala
20 25 30

Gln Arg Leu Leu Ser Gln Arg Val Ala Asn Asp Glu Ala Ala Leu Leu
35 40 45

Glu Leu Ile Ala Ala Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr
50 55 60

Trp Ala Ile Asp Leu Asn Ala
65 70



<210> 3

<211> 14

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 3

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg
1 5 10

<210> 4

<211> 26

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 4

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Val Ala
1 5 10 15

Asn Asp Glu Ala Ala Leu Leu Glu Leu Ile
20 25

<210> 5

<211> 14

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Phosphorylated A0OX short peptide

<220>
<221> MOD_RES

<222> (12)..(12)

<223> PHOSPHORYLATION

<400> 5

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg
1 5 10

<210> 6

<211> 26

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Phosphorylated A0X long peptide



<220>

<221> MOD_RES

<222> (12)..(12)

<223> PHOSPHORYLATION

<400> 6

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Val Ala
1 5 10 15

Asn Asp Glu Ala Ala Leu Leu Glu Leu Ile
20 25

<210> 7

<211> 15

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 7

Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr Trp Ala Ile Asp
1 5 10 15

<210> 8

<211> 18

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 8
Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr Trp Ala Ile Asp Leu
1 5 10 15

Asn Ala

<210> 9

<211> 20

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 9
Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val Asp Ala Gly Lys
1 5 10 15

Ala Asp His Tyr



20

<210> 10

<211> 24

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 10

Met Thr Val Thr Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val
1 5 10 15

Asp Ala Gly Lys Ala Asp His Tyr
20

<210> 11

<211> 30

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic Peptide

<220>

<221> MISC_FEATURE

<222> (15)..(15)

<223> X s a peptide linker, A, or AA

<400> 11

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Xaa Val
1 5 10 15

Thr Thr Leu Ala Asp Gly Gly Glu Val Thr Trp Ala Ile Asp
20 25 30

<210> 12

<211> 33

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic Peptide

<220>

<221> MISC_FEATURE

<222> (15)..(15)

<223> X s a peptide linker, A, or AA



<400> 12

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Xaa Val
1 5 10 15

Thr Thr Leu Ala Asp Gly Gly Glu Val Thr Trp Ala Ile Asp Leu Asn
20 25 30

Ala

<210> 13

<211> 42

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic Peptide

<220>

<221> MISC_FEATURE

<222> (27)..227)

<223> X s a peptide linker, A, or AA

<400> 13

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Val Ala
1 5 10 15

Asn Asp Glu Ala Ala Leu Leu Glu Leu Ile Xaa Val Thr Thr Leu Ala
20 25 30

Asp Gly Gly Glu Val Thr Trp Ala Ile Asp
35 40

<210> 14

<211> 45

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic Peptide

<220>
<221> MISC_FEATURE
<222> (27)..27)



<223> X s a peptide linker, A, or AA
<400> 14

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Val Ala
1 5 10 15

Asn Asp Glu Ala Ala Leu Leu Glu Leu Ile Xaa Val Thr Thr Leu Ala
20 25 30

Asp Gly Gly Glu Val Thr Trp Ala Ile Asp Leu Asn Ala
35 40 45

<210> 15

<211> 35

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic Peptide

<220>

<221> MISC_FEATURE
<222> (21)..(21)

<223> X is a peptide linker or C

<400> 15

Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val Asp Ala Gly Lys
1 5 10 15

Ala Asp His Tyr Xaa Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu
20 25 30

Ser Gln Arg
35

<210> 16

<211> 47

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic Peptide

<220>
<221> MISC_FEATURE



<222> (21)..(21)
<223> X s a peptide linker or C

<400> 16

Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val Asp Ala Gly Lys
1 5 10 15

Ala Asp His Tyr Xaa Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu
20 25 30

Ser Gln Arg Val Ala Asn Asp Glu Ala Ala Leu Leu Glu Leu Ile
35 40 45

<210> 17

<211> 39

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic Peptide

<220>

<221> MISC_FEATURE
<222> (25)..(25)

<223> X s a peptide linker or C

<400> 17

Met Thr Val Thr Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val
1 5 10 15

Asp Ala Gly Lys Ala Asp His Tyr Xaa Met Val Ile Asn Asp Asp Ala
20 25 30

Gln Arg Leu Leu Ser Gln Arg
35

<210> 18

<211> 51

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic Peptide

<220>



<221> MISC_FEATURE
<222> (25)..(25)
<223> X is a peptide linker or C

<400> 18

Met Thr Val Thr Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val
1 5 10 15

Asp Ala Gly Lys Ala Asp His Tyr Xaa Met Val Ile Asn Asp Asp Ala
20 25 30

GIn Arg Leu Leu Ser Gln Arg Val Ala Asn Asp Glu Ala Ala Leu Leu
35 40 45

Glu Leu Ile
50

<210> 19

<211> 66

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic Peptide

<220>

<221> MISC_FEATURE
<222> (21)..(21)

<223> X is a peptide linker or C

<220>

<221> MISC_FEATURE

<222> (48)..(48)

<223> X s a peptide linker, A, or AA

<400> 19
Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val Asp Ala Gly Lys
1 5 10 15

Ala Asp His Tyr Xaa Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu
20 25 30

Ser Gln Arg Val Ala Asn Asp Glu Ala Ala Leu Leu Glu Leu Ile Xaa
35 40 45



Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr Trp Ala Ile Asp Leu
50 55 60

Asn Ala
65

<210> 20

<211> 70

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic Peptide

<220>

<221> MISC_FEATURE
<222> (25)..(25)

<223> X s a peptide linker or C

<220>

<221> MISC_FEATURE

<222> (52)..(52)

<223> X s a peptide linker, A, or AA

<400> 20

Met Thr Val Thr Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val
1 5 10 15

Asp Ala Gly Lys Ala Asp His Tyr Xaa Met Val Ile Asn Asp Asp Ala
20 25 30

Gln Arg Leu Leu Ser Gln Arg Val Ala Asn Asp Glu Ala Ala Leu Leu
35 40 45

Glu Leu Ile Xaa Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr Trp
50 55 60

AlaIle Asp Leu Asn Ala
65 70

<210> 21

<211> 606

<212> DNA

<213> Mycobacterium avium paratuberculosis

<400> 21



atgcctctge tgaccatcgg cgatcagttc cccgectacg agettgaccg cgtgatcgeg 60
ggcgacctgt ccaaggtcga cgecaageag cccggtgact acttcaccac cgtcaccage 120
gaggaccacg ccggcaagtg gegegtggtg ttettetgge ccaaggactt caccttegte 180
tgcecccacceg agatcgecac cttcggeaag ctcaacgacg agttcgagga ccgegacgee 240
caggtgctcg gegtctcgat cgacagegag ttcgtccact tcaactggeg cgeccagecac 300
gaggacctga agaacctgec gttcccgatg ctctcggaca tcaagegega actgagectg 360
gccaccggtg ttctcaacge cgacggegtg gecgaccggg ccaccttcat cgtcgacceg 420
aacaacgaga tccagttcgt ctcggtcacc gegggttcgg tgggecgeaa cgtcgaggaa 480
gtgctgeggg tgctggatge getgeagtee gacgagetgt gegegtgeaa ctggegecaag 540
ggtgacccga cgetgaacge caccgaactg ctcaaggect ctgettaaaa gggegaatte 600
gtttaa 606

<210> 22

<211> 195

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 22

Met Pro Leu Leu Thr Ile Gly Asp Gln Phe Pro Ala Tyr Glu Leu Asp

1 5 10 15

Arg Val Ile Ala Gly Asp Leu Ser Lys Val Asp Ala Lys Gln Pro Gly
20 25 30

Asp Tyr Phe Thr Thr Val Thr Ser Glu Asp His Ala Gly Lys Trp Arg
35 40 45

Val Val Phe Phe Trp Pro Lys Asp Phe Thr Phe Val Cys Pro Thr Glu
50 55 60

Ile Ala Thr Phe Gly Lys Leu Asn Asp Glu Phe Glu Asp Arg Asp Ala
65 70 75 80

Gln Val Leu Gly Val Ser Ile Asp Ser Glu Phe Val His Phe Asn Trp
85 90 95

Arg Ala GIn His Glu Asp Leu Lys Asn Leu Pro Phe Pro Met Leu Ser



100 105 110

Asp Ile Lys Arg Glu Leu Ser Leu Ala Thr Gly Val Leu Asn Ala Asp
115 120 125

Gly Val Ala Asp Arg Ala Thr Phe Ile Val Asp Pro Asn Asn Glu Ile
130 135 140

Gln Phe Val Ser Val Thr Ala Gly Ser Val Gly Arg Asn Val Glu Glu
145 150 155 160

Val Leu Arg Val Leu Asp Ala Leu Gln Ser Asp Glu Leu Cys Ala Cys
165 170 175

Asn Trp Arg Lys Gly Asp Pro Thr Leu Asn Ala Thr Glu Leu Leu Lys
180 185 190

Ala Ser Ala
195

<210> 23

<211> 801

<212> DNA

<213> Mycobacterium avium

<400> 23
atgactgcgc cagtgttctc gataattatc cctaccttca atgcageggt gacgetgcaa 60

gectgecteg gaageategt cgggeagacc taccgggaag tggaagtggt cettgtegac 120
ggeggttcga cecgatcggac cctcgacate gecgaacagtt tecgeccgga acteggetcg 180
cgactggtcg ttcacagegg geccgatgat ggeccctacg acgecatgaa ccgeggegte 240
ggcgtageca caggegaatg ggtacttttt ttaggegeeg acgacaccct ctacgaacca 300
accacgttgg cccaggtagc cgettttctc ggegaccatg cggeaageea tettgtctat 360
ggcgatgttg tgatgegttc gacgaaaage cggeatgeeg gacctttcga cctcgaccge 420
ctcctatttg agacgaattt gtgccaccaa tcgatctttt accgeegtga gettttcgac 480
ggcatcggec cttacaacct gegetacega gtetgggegg actgggactt caatattege 540
tgcttcteca acccggegcet gattaccege tacatggacg tegtgattte cgaatacaac 600

gacatgaccg gettcageat gaggeagggg actgataaag agttcagaaa acggetgecca 660



atgtacttct gggttgcagg gtgggagact tgcaggegea tgctggegtt tttgaaagac 720

aaggagaatc gcegtetgge cttgegtacg cggttgataa gggttaagge cgtctccaaa
gaacgaagcg cagaaccgta g 801

<210> 24

<211> 266

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 24

Met Thr Ala Pro Val Phe Ser Ile Ile Ile Pro Thr Phe Asn Ala Ala
1 5 10 15

Val Thr Leu Gln Ala Cys Leu Gly Ser Ile Val Gly GIn Thr Tyr Arg
20 25 30

Glu Val Glu Val Val Leu Val Asp Gly Gly Ser Thr Asp Arg Thr Leu
35 40 45

Asp Ile Ala Asn Ser Phe Arg Pro Glu Leu Gly Ser Arg Leu Val Val
50 55 60

His Ser Gly Pro Asp Asp Gly Pro Tyr Asp Ala Met Asn Arg Gly Val
65 70 75 80

Gly Val Ala Thr Gly Glu Trp Val Leu Phe Leu Gly Ala Asp Asp Thr
85 90 95

Leu Tyr Glu Pro Thr Thr Leu Ala Gln Val Ala Ala Phe Leu Gly Asp
100 105 110

His Ala Ala Ser His Leu Val Tyr Gly Asp Val Val Met Arg Ser Thr
115 120 125

Lys Ser Arg His Ala Gly Pro Phe Asp Leu Asp Arg Leu Leu Phe Glu
130 135 140

Thr Asn Leu Cys His Gln Ser Ile Phe Tyr Arg Arg Glu Leu Phe Asp
145 150 155 160

Gly Ile Gly Pro Tyr Asn Leu Arg Tyr Arg Val Trp Ala Asp Trp Asp

780



165 170 175

Phe Asn Ile Arg Cys Phe Ser Asn Pro Ala Leu Ile Thr Arg Tyr Met
180 185 190

Asp Val Val Ile Ser Glu Tyr Asn Asp Met Thr Gly Phe Ser Met Arg
195 200 205

Gln Gly Thr Asp Lys Glu Phe Arg Lys Arg Leu Pro Met Tyr Phe Trp
210 215 220

Val Ala Gly Trp Glu Thr Cys Arg Arg Met Leu Ala Phe Leu Lys Asp
225 230 235 240

Lys Glu Asn Arg Arg Leu Ala Leu Arg Thr Arg Leu Ile Arg Val Lys
245 250 255

Ala Val Ser Lys Glu Arg Ser Ala Glu Pro

260 265
<210> 25
<211> 417
<212> DNA
<213> Mycobacterium avium paratuberculosis
<400> 25
cgatttcgee gecaccgeca cgecgaaatc atcctgagea tgeeeggatt cggegtcate 60
ctgggegcetg agttectcge cgecaccgge ggggacatgg cegeattcge cteegeegac 120
cgectegeeg gegtegeegg cetggegecg gtaccacgag attceggecg catcagegga 180
aacctcaaac gecceegacg ctacgaccgg cgectgetge gegeetgeta cetgteggee 240
ttggtcagca tccgcaccga cccctecteg cgeacctact acgaccgaaa acgcaccgaa 300
ggaaaacgec acacccaage cgtectcgec ctggeecgece geecgectcaa cgtectgtgg 360
gceatgetge gegaccacgc tgtctaccac ccegeaacca ctaccgegge ggettga 417

<210> 26

<211> 138

<212> PRT

<213> Mycobacterium avium

<400> 26



Arg Phe Arg Arg His Arg His Ala Glu Ile Ile Leu Ser Met Pro Gly
1 5 10 15

Phe Gly Val Ile Leu Gly Ala Glu Phe Leu Ala Ala Thr Gly Gly Asp
20 25 30

Met Ala Ala Phe Ala Ser Ala Asp Arg Leu Ala Gly Val Ala Gly Leu
35 40 45

Ala Pro Val Pro Arg Asp Ser Gly Arg Ile Ser Gly Asn Leu Lys Arg
50 55 60

Pro Arg Arg Tyr Asp Arg Arg Leu Leu Arg Ala Cys Tyr Leu Ser Ala
65 70 75 80

Leu Val Ser Ile Arg Thr Asp Pro Ser Ser Arg Thr Tyr Tyr Asp Arg
85 90 95

Lys Arg Thr Glu Gly Lys Arg His Thr Gln Ala Val Leu Ala Leu Ala
100 105 110

Arg Arg Arg Leu Asn Val Leu Trp Ala Met Leu Arg Asp His Ala Val
115 120 125

Tyr His Pro Ala Thr Thr Thr Ala Ala Ala
130 135

<210> 27

<211> 402

<212> DNA

<213> Mycobacterium avium paratuberculosis

<400> 27
cgatttcgec gecaccgeca cgecgaaatce atcctgagea tgeeeggatt cggegtcate 60

ctgggegcetg agttcctcge cgecaccgge ggggacatgg cegeattcge ctcegecgac 120
cgectegeeg gegtegeegg cetggegecg gtaccacgag attceggecg catcagegga 180
aacctcaaac gecececgacg ctacgaccgg cgectgetge gegeetgegt cageatcege 240
accgaccect cctegegeac ctactacgac cgaaaacgea ccgaaggaaa acgecacace 300
caagccgtcc tcgeectgge cecgeegecgce ctcaacgtee tgtgggecat getgegegac 360

cacgctgtct accaccccge aaccactace gecggeggctt ga 402



<210> 28

<211> 133

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 28

Arg Phe Arg Arg His Arg His Ala Glu Ile Ile Leu Ser Met Pro Gly
1 5 10 15

Phe Gly Val Ile Leu Gly Ala Glu Phe Leu Ala Ala Thr Gly Gly Asp
20 25 30

Met Ala Ala Phe Ala Ser Ala Asp Arg Leu Ala Gly Val Ala Gly Leu
35 40 45

Ala Pro Val Pro Arg Asp Ser Gly Arg Ile Ser Gly Asn Leu Lys Arg
50 55 60

Pro Arg Arg Tyr Asp Arg Arg Leu Leu Arg Ala Cys Val Ser Ile Arg
65 70 75 80

Thr Asp Pro Ser Ser Arg Thr Tyr Tyr Asp Arg Lys Arg Thr Glu Gly
85 90 95

Lys Arg His Thr Gln Ala Val Leu Ala Leu Ala Arg Arg Arg Leu Asn
100 105 110

Val Leu Trp Ala Met Leu Arg Asp His Ala Val Tyr His Pro Ala Thr
115 120 125

Thr Thr Ala Ala Ala
130

<210> 29

<211> 1335

<212> DNA

<213> Mycobacterium avium paratuberculosis

<400> 29
gtgactgaag ccaatgagtg caactcggeg tcgegaaagg tttcagtege ggttgagcaa 60

gacaccgcaa gactactgga gtgegtgeac aagegeccce agetegegge tgaaagegga 120



tgcaaagggg ttcgaagctt gagcaacatg cgaaggggag aacggectat gagectggga 180
caggttttcg acccgcgege gaatgeactt aatgegtgge gettggtgtt ggegageggg 240
gtgatcctat ggeattcgtt tccgetcact ggacgtatge cgtgggegee gttegtccag 300
ttgcttggece ttggatgegt tgatggttte tttgeggtct ccggetatct catcgtctcg 360
agctggcettc gcaacccgea tcecgeccaa tacttcaccg ctegatgtct tegtattcte 420
ccgggtctgt ggatctgtct catcttgacg gegtttgtca tcgetccgat aggtgtggge 480
gcccagggeg gttcggecge gaaactactg atgtccggeg ctecgatcga gtatgtgeta 540
aaagacagtg cggtttggat ggttaagttc gatatcggtg gcacacctcg cgatattcca 600

gttgegggta tttggaacgg ttctetgtgg acattgggtt gggaggtgct ttgctatatc 660
ggcgtagcag tatttggtat gctcggactt cttagtcgec gttggttegt tccagggata 720
ttgatcctgg cgctgtegtg gteggtgtte ttgeecggeat ggggeggaat acacgegatc 780
gcctccaatg ctgegegatt cgetgtgatg ttttcggecg gagegttget gtatcaattc 840
cgtaacgtga ttccggetcg gtggtectte gttgecgteg gectcattat cgttgtggtt 900
tcctetgeeg tgetgecgga ctaccggttg gtggeggece ttecgatgge gtacctaate 960
atcgcttcgg gttcgctcat ccacaatcaa aggatgaggt tccgcaccga tctatcctat 1020
ggagtatata tttatgcgtt tccaattcag caagtgetgg tcctgtgtgg attcgecgag 1080
ataaatccaa tcgctttctg cgcgatttct gtcgeagceta ttttgecget cgecgegete 1140
agttggttct tggtcgagaa acctgegttg tcctggaaga gtegtctecg gcggaaaaac 1200
agttcaattg cgctagccaa tatggaagat ggtggatcag tcggecgcte aaatgacatt 1260
cccggaagge gggeccgett tattggegag aaagecgaag atccteccge gecgagecca 1320
agaccggctt tgtaa 1335

<210> 30

<211> 444

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 30

Val Thr Glu Ala Asn Glu Cys Asn Ser Ala Ser Arg Lys Val Ser Val

1 5 10 15

Ala Val Glu GIn Asp Thr Ala Arg Leu Leu Glu Cys Val His Lys Arg



20 25 30

Pro GIn Leu Ala Ala Glu Ser Gly Cys Lys Gly Val Arg Ser Leu Ser
35 40 45

Asn Met Arg Arg Gly Glu Arg Pro Met Ser Leu Gly Gln Val Phe Asp
50 55 60

Pro Arg Ala Asn Ala Leu Asn Ala Trp Arg Leu Val Leu Ala Ser Gly
65 70 75 80

Val Ile Leu Trp His Ser Phe Pro Leu Thr Gly Arg Met Pro Trp Ala
85 90 95

Pro Phe Val GIn Leu Leu Gly Leu Gly Cys Val Asp Gly Phe Phe Ala
100 105 110

Val Ser Gly Tyr Leu Ile Val Ser Ser Trp Leu Arg Asn Pro His Pro
115 120 125

Ala GIn Tyr Phe Thr Ala Arg Cys Leu Arg Ile Leu Pro Gly Leu Trp
130 135 140

Ile Cys Leu Ile Leu Thr Ala Phe Val Ile Ala Pro Ile Gly Val Gly
145 150 155 160

Ala Gln Gly Gly Ser Ala Ala Lys Leu Leu Met Ser Gly Ala Pro Ile
165 170 175

Glu Tyr Val Leu Lys Asp Ser Ala Val Trp Met Val Lys Phe Asp Ile
180 185 190

Gly Gly Thr Pro Arg Asp Ile Pro Val Ala Gly Ile Trp Asn Gly Ser
195 200 205

Leu Trp Thr Leu Gly Trp Glu Val Leu Cys Tyr Ile Gly Val Ala Val
210 215 220

Phe Gly Met Leu Gly Leu Leu Ser Arg Arg Trp Phe Val Pro Gly Ile
225 230 235 240



Leu Ile Leu Ala Leu Ser Trp Ser Val Phe Leu Pro Ala Trp Gly Gly
245 250 255

Ile His Ala Ile Ala Ser Asn Ala Ala Arg Phe Ala Val Met Phe Ser
260 265 270

Ala Gly Ala Leu Leu Tyr Gln Phe Arg Asn Val Ile Pro Ala Arg Trp
275 280 285

Ser Phe Val Ala Val Gly Leu Ile Ile Val Val Val Ser Ser Ala Val
290 295 300

Leu Pro Asp Tyr Arg Leu Val Ala Ala Leu Pro Met Ala Tyr Leu Ile
305 310 315 320

Ile Ala Ser Gly Ser Leu Ile His Asn Gln Arg Met Arg Phe Arg Thr
325 330 335

Asp Leu Ser Tyr Gly Val Tyr Ile Tyr Ala Phe Pro Ile Gln Gln Val
340 345 350

Leu Val Leu Cys Gly Phe Ala Glu Ile Asn Pro Ile Ala Phe Cys Ala
355 360 365

Ile Ser Val Ala Ala Ile Leu Pro Leu Ala Ala Leu Ser Trp Phe Leu
370 375 380

Val Glu Lys Pro Ala Leu Ser Trp Lys Ser Arg Leu Arg Arg Lys Asn
385 390 395 400

Ser Ser Ile Ala Leu Ala Asn Met Glu Asp Gly Gly Ser Val Gly Arg
405 410 415

Ser Asn Asp Ile Pro Gly Arg Arg Ala Arg Phe Ile Gly Glu Lys Ala
420 425 430

Glu Asp Pro Pro Ala Pro Ser Pro Arg Pro Ala Leu
435 440

<210> 31
<211> 585
<212> DNA



<213> Aurtificial Sequence

<220>
<223> Codon Optimised ahpC

<400> 31
ccccttctca ctatcggaga ccagttccee gettacgaac ttacagctct tatcgetgga 60

gatctgagta aggttgacgc caaacagccc ggegattatt tcactaccgt taccagtgag 120
gatcacgcag gtaaatggag agtcgtcttc ttctggecta aagacttcac ctttgtgtge 180
cctactgaga tcgcaacatt cgggaagcetg aacgatgagt tcgaagatcg agacgcacag 240
gttttgggcg tgtctatcga ttccgagttc gtgeacttca actggagage acageatgaa 300
gatctcaaga accttccatt ccccatgete agegacatca agagagaact gagettggca 360
acaggtgttc tgaatgctga tggegttget gacagagcaa cattcattgt tgaccccaat 420
aacgagatcc agttcgtttc cgttactgct ggttctgtcg gtagaaacgt tgaagaggtc 480
ctgagagttc tcgacgcact tcagagtgat gaactgtgtg cctgcaattg gcggaaagga 540
gatcctactc tcaatgccac agagctgett aaagcaagtg ctctc 585

<210> 32

<211> 195

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 32

Pro Leu Leu Thr Ile Gly Asp GIn Phe Pro Ala Tyr Glu Leu Thr Ala

1 5 10 15

Leu Ile Ala Gly Asp Leu Ser Lys Val Asp Ala Lys Gln Pro Gly Asp
20 25 30

Tyr Phe Thr Thr Val Thr Ser Glu Asp His Ala Gly Lys Trp Arg Val
35 40 45

Val Phe Phe Trp Pro Lys Asp Phe Thr Phe Val Cys Pro Thr Glu Ile
50 55 60

Ala Thr Phe Gly Lys Leu Asn Asp Glu Phe Glu Asp Arg Asp Ala GIn
65 70 75 80

Val Leu Gly Val Ser Ile Asp Ser Glu Phe Val His Phe Asn Trp Arg



85 90 95

Ala Gln His Glu Asp Leu Lys Asn Leu Pro Phe Pro Met Leu Ser Asp
100 105 110

Ile Lys Arg Glu Leu Ser Leu Ala Thr Gly Val Leu Asn Ala Asp Gly
115 120 125

Val Ala Asp Arg Ala Thr Phe Ile Val Asp Pro Asn Asn Glu Ile Gln
130 135 140

Phe Val Ser Val Thr Ala Gly Ser Val Gly Arg Asn Val Glu Glu Val
145 150 155 160

Leu Arg Val Leu Asp Ala Leu Gln Ser Asp Glu Leu Cys Ala Cys Asn
165 170 175

Trp Arg Lys Gly Asp Pro Thr Leu Asn Ala Thr Glu Leu Leu Lys Ala
180 185 190

Ser Ala Leu
195

<210> 33

<211> 729

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Modified Gsd

<400> 33
ggatccattg tcggacagac ctatagagag gtggaagttg tcctggtcga tggtggatct 60

acagatagga ctctcgacat tgccaactec tttagaccag agetcggttc aaggetegtt 120
gttcattctg gaccagatga tggaccatac gacgccatga acagaggtgt tggagttget 180
acaggagaat gggtcttgtt ccttggagct gatgacactc tgtacgaacc gactacattg 240
gctcaggttg cagcattttt gggagatcat gecagettcte accttgtgta cggagatgtg 300
gtcatgagat ccaccaagtc cagacatgct ggaccattcg atcttgacag actcctgttc 360
gagaccaacc tctgtcatca gagcatcttc tacagacggg aactcttcga cggaattgga 420

ccttacaacc tcaggtacag ggtttgggea gactgggatt tcaacatcag gtgettctcg 480



aacccagctt tgatcacacg gtacatggat gttgtgatct ccgagtacaa cgatatgacc 540
ggcttctcca tgagacaggg aaccgacaaa gagttcagga agegcettgee aatgtacttc 600
tgggttgctg gatgggaaac atgtcggaga atgettgett tcctgaagga caaggagaac 660
aggagacttg ctctcaggac tagactcatc agggtcaaag cagtgtccaa ggaaaggagt 720
gctgaacct 729

<210> 34

<211> 243

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 34

Gly Ser Ile Val Gly Gln Thr Tyr Arg Glu Val Glu Val Val Leu Val

1 5 10 15

Asp Gly Gly Ser Thr Asp Arg Thr Leu Asp Ile Ala Asn Ser Phe Arg
20 25 30

Pro Glu Leu Gly Ser Arg Leu Val Val His Ser Gly Pro Asp Asp Gly
35 40 45

Pro Tyr Asp Ala Met Asn Arg Gly Val Gly Val Ala Thr Gly Glu Trp
50 55 60

Val Leu Phe Leu Gly Ala Asp Asp Thr Leu Tyr Glu Pro Thr Thr Leu
65 70 75 80

Ala Gln Val Ala Ala Phe Leu Gly Asp His Ala Ala Ser His Leu Val
85 90 95

Tyr Gly Asp Val Val Met Arg Ser Thr Lys Ser Arg His Ala Gly Pro
100 105 110

Phe Asp Leu Asp Arg Leu Leu Phe Glu Thr Asn Leu Cys His Gln Ser
115 120 125

Ile Phe Tyr Arg Arg Glu Leu Phe Asp Gly Ile Gly Pro Tyr Asn Leu
130 135 140



Arg Tyr Arg Val Trp Ala Asp Trp Asp Phe Asn Ile Arg Cys Phe Ser
145 150 155 160

Asn Pro Ala Leu Ile Thr Arg Tyr Met Asp Val Val Ile Ser Glu Tyr
165 170 175

Asn Asp Met Thr Gly Phe Ser Met Arg Gln Gly Thr Asp Lys Glu Phe
180 185 190

Arg Lys Arg Leu Pro Met Tyr Phe Trp Val Ala Gly Trp Glu Thr Cys
195 200 205

Arg Arg Met Leu Ala Phe Leu Lys Asp Lys Glu Asn Arg Arg Leu Ala
210 215 220

Leu Arg Thr Arg Leu Ile Arg Val Lys Ala Val Ser Lys Glu Arg Ser
225 230 235 240

Ala Glu Pro

<210> 35

<211> 420

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Codon Optimised P12

<400> 35
agaattcgga gacatagaca tgcagagatc atcctgagcea tgectggatt tggegttatc 60

ctcggagctg aatttcttge agcaacagga ggtgatatgg cagetttcge atcagetgac 120
agattggctg gagttgcagg tttggctcca gttccaagag attcagggag aatcageggt 180
aacctcaaga gacctagacg ctacgacaga agactgctta gagectgeta tctgagtget 240
ttggttagca ttagaaccga cccctctagt cgaacctact acgataggaa geggactgaa 300
ggtaagagac atacccaggc agtgttggea cttgctagaa gacggettaa tgttetgtgg 360
gctatgetga gagatcatge cgtgtaccat cctgetacca caacagetge tgetagactt 420
<210> 36

<211> 140
<212> PRT



<213> Mycobacterium avium paratuberculosis

<400> 36

Arg Ile Arg Arg His Arg His Ala Glu Ile Ile Leu Ser Met Pro Gly
1 5 10 15

Phe Gly Val Ile Leu Gly Ala Glu Phe Leu Ala Ala Thr Gly Gly Asp
20 25 30

Met Ala Ala Phe Ala Ser Ala Asp Arg Leu Ala Gly Val Ala Gly Leu
35 40 45

Ala Pro Val Pro Arg Asp Ser Gly Arg Ile Ser Gly Asn Leu Lys Arg
50 55 60

Pro Arg Arg Tyr Asp Arg Arg Leu Leu Arg Ala Cys Tyr Leu Ser Ala
65 70 75 80

Leu Val Ser Ile Arg Thr Asp Pro Ser Ser Arg Thr Tyr Tyr Asp Arg
85 90 95

Lys Arg Thr Glu Gly Lys Arg His Thr Gln Ala Val Leu Ala Leu Ala
100 105 110

Arg Arg Arg Leu Asn Val Leu Trp Ala Met Leu Arg Asp His Ala Val
115 120 125

Tyr His Pro Ala Thr Thr Thr Ala Ala Ala Arg Leu
130 135 140

<210> 37

<211> 405

<212> DNA

<213> Aurtificial Sequence

<220>
<223> Modified P12

<400> 37
agaattcgga gacatagaca tgcagagatc atcctgagcea tgectggatt tggegttatc 60

ctcggagctg aatttcttge agcaacagga ggtgatatgg cagetttcge atcagetgac 120

agattggctg gagttgcagg tttggctcca gttccaagag attcagggag aatcageggt 180



aacctcaaga gacctagacg ctacgacaga agactgctta gagcctgegt tagcattaga 240
accgacccct ctagtcgaac ctactacgat aggaagcgga ctgaaggtaa gagacatacc 300
caggcagtgt tggcacttge tagaagacgg cttaatgttc tgtgggctat gectgagagat 360
catgccgtgt accatcctge taccacaaca getgetgeta gactt 405

<210> 38

<211> 135

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 38

Arg Ile Arg Arg His Arg His Ala Glu Ile Ile Leu Ser Met Pro Gly

1 5 10 15

Phe Gly Val Ile Leu Gly Ala Glu Phe Leu Ala Ala Thr Gly Gly Asp
20 25 30

Met Ala Ala Phe Ala Ser Ala Asp Arg Leu Ala Gly Val Ala Gly Leu
35 40 45

Ala Pro Val Pro Arg Asp Ser Gly Arg Ile Ser Gly Asn Leu Lys Arg
50 55 60

Pro Arg Arg Tyr Asp Arg Arg Leu Leu Arg Ala Cys Val Ser Ile Arg
65 70 75 80

Thr Asp Pro Ser Ser Arg Thr Tyr Tyr Asp Arg Lys Arg Thr Glu Gly
85 90 95

Lys Arg His Thr Gln Ala Val Leu Ala Leu Ala Arg Arg Arg Leu Asn
100 105 110

Val Leu Trp Ala Met Leu Arg Asp His Ala Val Tyr His Pro Ala Thr
115 120 125

Thr Thr Ala Ala Ala Arg Leu
130 135

<210> 39
<211> 738
<212> DNA



<213> Aurtificial Sequence

<220>
<223> Modified Mpa

<400> 39
aagcttcgea gaggtgagag acctatgagt cttggccagg tetttgatce tagagetaat 60

gecactgcact ctttccctct tacaggacgce atgecttggg ctccatttat cgttagttcc 120
tggctcagaa accctcatcc agetcagtac ttcacageca gatgtctcag aatccttect 180
ggtctttgga ttggagcaca gggtggttce gcagctaage tgttgatgag tggtgecacca 240
atcgaatacg tcctgaaaga ctcagcagtg tggatgttca agttcgacat tggaggaaca 300
ccaagggata ttcctgtcge tggtatctgg aatggaagtt tgtggaccee ageatgggga 360
ggtattcatg ctatcgcttc caacgcttac cagttccgaa atgtgatcee tgcaagatgg 420
tctgtgagtt cagecgtgtt gccaaactat agacttgttg ctgetcteec catggectac 480
cataatcagc gaatgaggtt tcggacagat ctgtcctatg gtgtgtacgg gttcgetgaa 540
atcaatccca tcgcetctggt tgagaaacct gecctgtctt ggaaatccag actgagacgg 600
aagaactctt ccatcgctct cgcaaacatg gaagatggtg gtagtgttgg aaggagtaac 660
gacatccctg ggaggagggc tagatttatt ggtgagaaag ccgaagatcc tectgetcca 720
tctcctagac ccgecttg 738

<210> 40

<211> 246

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 40

Lys Leu Arg Arg Gly Glu Arg Pro Met Ser Leu Gly Gln Val Phe Asp

1 5 10 15

Pro Arg Ala Asn Ala Leu His Ser Phe Pro Leu Thr Gly Arg Met Pro
20 25 30

Trp Ala Pro Phe Ile Val Ser Ser Trp Leu Arg Asn Pro His Pro Ala
35 40 45

GIn Tyr Phe Thr Ala Arg Cys Leu Arg Ile Leu Pro Gly Leu Trp Ile
50 55 60



Gly Ala GIn Gly Gly Ser Ala Ala Lys Leu Leu Met Ser Gly Ala Pro
65 70 75 80

Ile Glu Tyr Val Leu Lys Asp Ser Ala Val Trp Met Phe Lys Phe Asp
85 90 95

Ile Gly Gly Thr Pro Arg Asp Ile Pro Val Ala Gly Ile Trp Asn Gly
100 105 110

Ser Leu Trp Thr Pro Ala Trp Gly Gly Ile His Ala Ile Ala Ser Asn
115 120 125

Ala Tyr Gln Phe Arg Asn Val Ile Pro Ala Arg Trp Ser Val Ser Ser
130 135 140

Ala Val Leu Pro Asn Tyr Arg Leu Val Ala Ala Leu Pro Met Ala Tyr
145 150 155 160

His Asn Gln Arg Met Arg Phe Arg Thr Asp Leu Ser Tyr Gly Val Tyr
165 170 175

Gly Phe Ala Glu Ile Asn Pro Ile Ala Leu Val Glu Lys Pro Ala Leu
180 185 190

Ser Trp Lys Ser Arg Leu Arg Arg Lys Asn Ser Ser Ile Ala Leu Ala
195 200 205

Asn Met Glu Asp Gly Gly Ser Val Gly Arg Ser Asn Asp Ile Pro Gly
210 215 220

Arg Arg Ala Arg Phe Ile Gly Glu Lys Ala Glu Asp Pro Pro Ala Pro
225 230 235 240

Ser Pro Arg Pro Ala Leu
245

<210> 41

<211> 833

<212> PRT

<213> Aurtificial Sequence

<220>



<223> vaccine polypeptide

<400> 41

Met Gln Ile Phe Val Lys Leu Pro Leu Leu Thr Ile Gly Asp Gln Phe
1 5 10 15

Pro Ala Tyr Glu Leu Thr Ala Leu Ile Ala Gly Asp Leu Ser Lys Val
20 25 30

Asp Ala Lys Gln Pro Gly Asp Tyr Phe Thr Thr Val Thr Ser Glu Asp
35 40 45

His Ala Gly Lys Trp Arg Val Val Phe Phe Trp Pro Lys Asp Phe Thr
50 55 60

Gly Pro Glu Ile Ala Thr Phe Gly Lys Leu Asn Asp Glu Phe Glu Asp
65 70 75 80

Arg Asp Ala GIn Val Leu Gly Val Ser Ile Asp Ser Glu Phe Val His
85 90 95

Phe Asn Trp Arg Ala Gln His Glu Asp Leu Lys Asn Leu Pro Phe Pro
100 105 110

Met Leu Ser Asp Ile Lys Arg Glu Leu Ser Leu Ala Thr Gly Val Leu
115 120 125

Asn Ala Asp Gly Val Ala Asp Arg Ala Thr Phe Ile Val Asp Pro Asn
130 135 140

Asn Glu Ile Gln Phe Val Ser Val Thr Ala Gly Ser Val Gly Arg Asn
145 150 155 160

Val Glu Glu Val Leu Arg Val Leu Asp Ala Leu GIn Ser Asp Glu Leu
165 170 175

Cys Ala Cys Asn Trp Arg Lys Gly Asp Pro Thr Leu Asn Ala Thr Glu
180 185 190

Leu Leu Lys Ala Ser Ala Leu Gly Ser Ile Val Gly GIn Thr Tyr Arg
195 200 205



Glu Val Glu Val Val Leu Val Asp Gly Gly Ser Thr Asp Arg Thr Leu
210 215 220

Asp Ile Ala Asn Ser Phe Arg Pro Glu Leu Gly Ser Arg Leu Val Val
225 230 235 240

His Ser Gly Pro Asp Asp Gly Pro Tyr Asp Ala Met Asn Arg Gly Val
245 250 255

Gly Val Ala Thr Gly Glu Trp Val Leu Phe Leu Gly Ala Asp Asp Thr
260 265 270

Leu Tyr Glu Pro Thr Thr Leu Ala Gln Val Ala Ala Phe Leu Gly Asp
275 280 285

His Ala Ala Ser His Leu Val Tyr Gly Asp Val Val Met Arg Ser Thr
290 295 300

Lys Ser Arg His Ala Gly Pro Phe Asp Leu Asp Arg Leu Leu Phe Glu
305 310 315 320

Thr Asn Leu Cys His Gln Ser Ile Phe Tyr Arg Arg Glu Leu Phe Asp
325 330 335

Gly lle Gly Pro Tyr Asn Leu Arg Tyr Arg Val Trp Ala Asp Trp Asp
340 345 350

Phe Asn Ile Arg Cys Phe Ser Asn Pro Ala Leu Ile Thr Arg Tyr Met
355 360 365

Asp Val Val Ile Ser Glu Tyr Asn Asp Met Thr Gly Phe Ser Met Arg
370 375 380

Gln Gly Thr Asp Lys Glu Phe Arg Lys Arg Leu Pro Met Tyr Phe Trp
385 390 395 400

Val Ala Gly Trp Glu Thr Cys Arg Arg Met Leu Ala Phe Leu Lys Asp
405 410 415

Lys Glu Asn Arg Arg Leu Ala Leu Arg Thr Arg Leu Ile Arg Val Lys
420 425 430



Ala Val Ser Lys Glu Arg Ser Ala Glu Pro Arg Ile Arg Arg His Arg
435 440 445

His Ala Glu Ile Ile Leu Ser Met Pro Gly Phe Gly Val Ile Leu Gly
450 455 460

Ala Glu Phe Leu Ala Ala Thr Gly Gly Asp Met Ala Ala Phe Ala Ser
465 470 475 480

Ala Asp Arg Leu Ala Gly Val Ala Gly Leu Ala Pro Val Pro Arg Asp
485 490 495

Ser Gly Arg Ile Ser Gly Asn Leu Lys Arg Pro Arg Arg Tyr Asp Arg
500 505 510

Arg Leu Leu Arg Ala Cys Val Ser Ile Arg Thr Asp Pro Ser Ser Arg
515 520 525

Thr Tyr Tyr Asp Arg Lys Arg Thr Glu Gly Lys Arg His Thr Gln Ala
530 535 540

Val Leu Ala Leu Ala Arg Arg Arg Leu Asn Val Leu Trp Ala Met Leu
545 550 555 560

Arg Asp His Ala Val Tyr His Pro Ala Thr Thr Thr Ala Ala Ala Arg
565 570 575

Leu Lys Leu Arg Arg Gly Glu Arg Pro Met Ser Leu Gly Gln Val Phe
580 585 590

Asp Pro Arg Ala Asn Ala Leu His Ser Phe Pro Leu Thr Gly Arg Met
595 600 605

Pro Trp Ala Pro Phe Ile Val Ser Ser Trp Leu Arg Asn Pro His Pro
610 615 620

Ala GIn Tyr Phe Thr Ala Arg Cys Leu Arg Ile Leu Pro Gly Leu Trp
625 630 635 640

Ile Gly Ala Gln Gly Gly Ser Ala Ala Lys Leu Leu Met Ser Gly Ala



645 650 655

Pro Ile Glu Tyr Val Leu Lys Asp Ser Ala Val Trp Met Phe Lys Phe
660 665 670

Asp lle Gly Gly Thr Pro Arg Asp Ile Pro Val Ala Gly Ile Trp Asn
675 680 685

Gly Ser Leu Trp Thr Pro Ala Trp Gly Gly Ile His Ala Ile Ala Ser
690 695 700

Asn Ala Tyr Gln Phe Arg Asn Val Ile Pro Ala Arg Trp Ser Val Ser
705 710 715 720

Ser Ala Val Leu Pro Asn Tyr Arg Leu Val Ala Ala Leu Pro Met Ala
725 730 735

Tyr His Asn Gln Arg Met Arg Phe Arg Thr Asp Leu Ser Tyr Gly Val
740 745 750

Tyr Gly Phe Ala Glu Ile Asn Pro Ile Ala Leu Val Glu Lys Pro Ala
755 760 765

Leu Ser Trp Lys Ser Arg Leu Arg Arg Lys Asn Ser Ser Ile Ala Leu
770 775 780

Ala Asn Met Glu Asp Gly Gly Ser Val Gly Arg Ser Asn Asp Ile Pro
785 790 795 800

Gly Arg Arg Ala Arg Phe Ile Gly Glu Lys Ala Glu Asp Pro Pro Ala
805 810 815

Pro Ser Pro Arg Pro Ala Leu Arg Ile Pro Asn Pro Leu Leu Gly Leu
820 825 830

Asp

<210> 42

<211> 838

<212> PRT

<213> Aurtificial Sequence



<220>
<223> vaccine polypeptide

<400> 42
Met Gln Ile Phe Val Lys Leu Pro Leu Leu Thr Ile Gly Asp Gln Phe
1 5 10 15

Pro Ala Tyr Glu Leu Thr Ala Leu Ile Ala Gly Asp Leu Ser Lys Val
20 25 30

Asp Ala Lys Gln Pro Gly Asp Tyr Phe Thr Thr Val Thr Ser Glu Asp
35 40 45

His Ala Gly Lys Trp Arg Val Val Phe Phe Trp Pro Lys Asp Phe Thr
50 55 60

Gly Pro Glu Ile Ala Thr Phe Gly Lys Leu Asn Asp Glu Phe Glu Asp
65 70 75 80

Arg Asp Ala GIn Val Leu Gly Val Ser Ile Asp Ser Glu Phe Val His
85 90 95

Phe Asn Trp Arg Ala Gln His Glu Asp Leu Lys Asn Leu Pro Phe Pro
100 105 110

Met Leu Ser Asp Ile Lys Arg Glu Leu Ser Leu Ala Thr Gly Val Leu
115 120 125

Asn Ala Asp Gly Val Ala Asp Arg Ala Thr Phe Ile Val Asp Pro Asn
130 135 140

Asn Glu Ile Gln Phe Val Ser Val Thr Ala Gly Ser Val Gly Arg Asn
145 150 155 160

Val Glu Glu Val Leu Arg Val Leu Asp Ala Leu GIn Ser Asp Glu Leu
165 170 175

Cys Ala Cys Asn Trp Arg Lys Gly Asp Pro Thr Leu Asn Ala Thr Glu
180 185 190

Leu Leu Lys Ala Ser Ala Leu Gly Ser Ile Val Gly GIn Thr Tyr Arg



195 200 205

Glu Val Glu Val Val Leu Val Asp Gly Gly Ser Thr Asp Arg Thr Leu
210 215 220

Asp Ile Ala Asn Ser Phe Arg Pro Glu Leu Gly Ser Arg Leu Val Val
225 230 235 240

His Ser Gly Pro Asp Asp Gly Pro Tyr Asp Ala Met Asn Arg Gly Val
245 250 255

Gly Val Ala Thr Gly Glu Trp Val Leu Phe Leu Gly Ala Asp Asp Thr
260 265 270

Leu Tyr Glu Pro Thr Thr Leu Ala Gln Val Ala Ala Phe Leu Gly Asp
275 280 285

His Ala Ala Ser His Leu Val Tyr Gly Asp Val Val Met Arg Ser Thr
290 295 300

Lys Ser Arg His Ala Gly Pro Phe Asp Leu Asp Arg Leu Leu Phe Glu
305 310 315 320

Thr Asn Leu Cys His Gln Ser Ile Phe Tyr Arg Arg Glu Leu Phe Asp
325 330 335

Gly lle Gly Pro Tyr Asn Leu Arg Tyr Arg Val Trp Ala Asp Trp Asp
340 345 350

Phe Asn Ile Arg Cys Phe Ser Asn Pro Ala Leu Ile Thr Arg Tyr Met
355 360 365

Asp Val Val Ile Ser Glu Tyr Asn Asp Met Thr Gly Phe Ser Met Arg
370 375 380

Gln Gly Thr Asp Lys Glu Phe Arg Lys Arg Leu Pro Met Tyr Phe Trp
385 390 395 400

Val Ala Gly Trp Glu Thr Cys Arg Arg Met Leu Ala Phe Leu Lys Asp
405 410 415



Lys Glu Asn Arg Arg Leu Ala Leu Arg Thr Arg Leu Ile Arg Val Lys
420 425 430

Ala Val Ser Lys Glu Arg Ser Ala Glu Pro Arg Ile Arg Arg His Arg
435 440 445

His Ala Glu Ile Ile Leu Ser Met Pro Gly Phe Gly Val Ile Leu Gly
450 455 460

Ala Glu Phe Leu Ala Ala Thr Gly Gly Asp Met Ala Ala Phe Ala Ser
465 470 475 480

Ala Asp Arg Leu Ala Gly Val Ala Gly Leu Ala Pro Val Pro Arg Asp
485 490 495

Ser Gly Arg Ile Ser Gly Asn Leu Lys Arg Pro Arg Arg Tyr Asp Arg
500 505 510

Arg Leu Leu Arg Ala Cys Tyr Leu Ser Ala Leu Val Ser Ile Arg Thr
515 520 525

Asp Pro Ser Ser Arg Thr Tyr Tyr Asp Arg Lys Arg Thr Glu Gly Lys
530 535 540

Arg His Thr GIn Ala Val Leu Ala Leu Ala Arg Arg Arg Leu Asn Val
545 550 555 560

Leu Trp Ala Met Leu Arg Asp His Ala Val Tyr His Pro Ala Thr Thr
565 570 575

Thr Ala Ala Ala Arg Leu Lys Leu Arg Arg Gly Glu Arg Pro Met Ser
580 585 590

Leu Gly GIn Val Phe Asp Pro Arg Ala Asn Ala Leu His Ser Phe Pro
595 600 605

Leu Thr Gly Arg Met Pro Trp Ala Pro Phe Ile Val Ser Ser Trp Leu
610 615 620

Arg Asn Pro His Pro Ala Gln Tyr Phe Thr Ala Arg Cys Leu Arg Ile
625 630 635 640



Leu Pro Gly Leu Trp Ile Gly Ala GIn Gly Gly Ser Ala Ala Lys Leu
645 650 655

Leu Met Ser Gly Ala Pro Ile Glu Tyr Val Leu Lys Asp Ser Ala Val
660 665 670

Trp Met Phe Lys Phe Asp Ile Gly Gly Thr Pro Arg Asp Ile Pro Val
675 680 685

Ala Gly Ile Trp Asn Gly Ser Leu Trp Thr Pro Ala Trp Gly Gly Ile
690 695 700

His Ala Ile Ala Ser Asn Ala Tyr GIln Phe Arg Asn Val Ile Pro Ala
705 710 715 720

Arg Trp Ser Val Ser Ser Ala Val Leu Pro Asn Tyr Arg Leu Val Ala
725 730 735

Ala Leu Pro Met Ala Tyr His Asn GIn Arg Met Arg Phe Arg Thr Asp
740 745 750

Leu Ser Tyr Gly Val Tyr Gly Phe Ala Glu Ile Asn Pro Ile Ala Leu
755 760 765

Val Glu Lys Pro Ala Leu Ser Trp Lys Ser Arg Leu Arg Arg Lys Asn
770 775 780

Ser Ser Ile Ala Leu Ala Asn Met Glu Asp Gly Gly Ser Val Gly Arg
785 790 795 800

Ser Asn Asp Ile Pro Gly Arg Arg Ala Arg Phe Ile Gly Glu Lys Ala
805 810 815

Glu Asp Pro Pro Ala Pro Ser Pro Arg Pro Ala Leu Arg Ile Pro Asn

820 825 830
Pro Leu Leu Gly Leu Asp
835
<210> 43

<211> 406



<212> PRT
<213> Mycobacterium avium paratuberculosis

<400> 43
Met Thr Val Thr Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val
1 5 10 15

Asp Ala Gly Lys Ala Asp His Tyr Cys Met Val Ile Asn Asp Asp Ala
20 25 30

Gln Arg Leu Leu Ser Gln Arg Val Ala Asn Asp Glu Ala Ala Leu Leu
35 40 45

Glu Leu Ile Ala Ala Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr
50 55 60

Trp Ala Ile Asp Leu Asn Ala Gly Gly Ala Ala Leu Leu Ile Ala Leu
65 70 75 80

Leu Ile Ala Ala Gly Gln Arg Leu Leu Tyr Ile Pro Gly Arg Thr Val
85 90 95

His His Ala Ala Gly Ser Tyr Arg Gly Glu Gly Lys Thr Asp Ala Lys
100 105 110

Asp Ala Ala Ile Ile Ala Asp Gln Ala Arg Met Arg His Asp Leu Gln
115 120 125

Pro Leu Arg Ala Gly Asp Asp Ile Ala Val Glu Leu Arg Ile Leu Thr
130 135 140

Ser Arg Arg Ser Asp Leu Val Ala Asp Arg Thr Arg Ala Ile Asn Arg
145 150 155 160

Met Arg Ala Gln Leu Leu Glu Tyr Phe Pro Ala Leu Glu Arg Ala Phe
165 170 175

Asp Tyr Asn Lys Ser Arg Ala Ala Leu Ile Leu Leu Thr Gly Tyr Gln
180 185 190

Thr Pro Asp Ala Leu Arg Ser Ala Gly Gly Ala Arg Val Ala Ala Phe
195 200 205



Leu Arg Lys Arg Lys Ala Arg Asn Ala Asp Thr Val Ala Ala Thr Ala
210 215 220

Leu GIn Ala Ala Asn Ala Gln His Ser Ile Val Pro Gly Gln GIn Leu
225 230 235 240

Ala Ala Thr Val Val Ala Arg Leu Ala Lys Glu Val Met Ala Leu Asp
245 250 255

Thr Glu Ile Gly Asp Thr Asp Ala Met Ile Glu Glu Arg Phe Arg Arg
260 265 270

His Arg His Ala Glu Ile Ile Leu Ser Met Pro Gly Phe Gly Val Ile
275 280 285

Leu Gly Ala Glu Phe Leu Ala Ala Thr Gly Gly Asp Met Ala Ala Phe
290 295 300

Ala Ser Ala Asp Arg Leu Ala Gly Val Ala Gly Leu Ala Pro Val Pro
305 310 315 320

Arg Asp Ser Gly Arg Ile Ser Gly Asn Leu Lys Arg Pro Arg Arg Tyr
325 330 335

Asp Arg Arg Leu Leu Arg Ala Cys Tyr Leu Ser Ala Leu Val Ser Ile
340 345 350

Arg Thr Asp Pro Ser Ser Arg Thr Tyr Tyr Asp Arg Lys Arg Thr Glu
355 360 365

Gly Lys Arg His Thr Gln Ala Val Leu Ala Leu Ala Arg Arg Arg Leu
370 375 380

Asn Val Leu Trp Ala Met Leu Arg Asp His Ala Val Tyr His Pro Ala
385 390 395 400

Thr Thr Thr Ala Ala Ala
405

<210> 44



<211> 10
<212> PRT
<213> Mycobacterium avium paratuberculosis

<400> 44

Val Ser Ile Arg Thr Asp Pro Ser Ser Arg
1 5 10

<210> 45

<211> 10

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Phosphorylated A4 peptide

<220>
<221> MOD_RES

<222> (8)..(8)

<223> PHOSPHORYLATION

<400> 45

Val Ser Ile Arg Thr Asp Pro Ser Ser Arg
1 5 10

<210> 46

<211> 10

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Phosphorylated A4 peptide

<220>
<221> MOD_RES

<222> (9)..09)

<223> PHOSPHORYLATION

<400> 46

Val Ser Ile Arg Thr Asp Pro Ser Ser Arg
1 5 10

<210> 47

<211> 10

<212> PRT

<213> Aurtificial Sequence



<220>
<223> Phosphorylated A4 peptide

<220>

<221> MOD_RES

<222> (8)..9)

<223> PHOSPHORYLATION

<400> 47

Val Ser Ile Arg Thr Asp Pro Ser Ser Arg
1 5 10

<210> 48

<211> 10

<212> PRT

<213> Mycobacterium avium paratuberculosis
<400> 48

Asn Leu Lys Arg Pro Arg Arg Tyr Asp Arg

1 5 10

<210> 49

<211> 2522

<212> DNA

<213> Aurtificial Sequence

<220>
<223> vaccine polynucleotide sequence

<400> 49
atgcagatct tcgtcaaact geeccttete actatcggag accagtteee cgettacgaa 60

cttacagctc ttatcgctgg agatctgagt aaggttgacg ccaaacagec cggegattat 120
ttcactaccg ttaccagtga ggatcacgca ggtaaatgga gagtegtctt cttctggect 180
aaagacttca cctttgtgtg ccctactgag atcgcaacat tcgggaagcet gaacgatgag 240
ttcgaagatc gagacgcaca ggttttgggc gtgtctatcg attccgagtt cgtgeactte 300
aactggagag cacagcatga agatctcaag aaccttccat tccccatget cagegacatc 360
aagagagaac tgagcttggc aacaggtgtt ctgaatgetg atggegttge tgacagageca 420
acattcattg ttgaccccaa taacgagatc cagttcgttt ccgttactge tggttetgte 480
ggtagaaacg ttgaagaggt cctgagagtt ctcgacgeac ttcagagtga tgaactgtgt 540

gectgeaatt ggeggaaagg agatcctact ctcaatgeca cagagcetget taaagcaagt 600



getcteggat ceattgtcgg acagacctat agagaggtgg aagttgtect ggtcgatggt 660
ggatctacag ataggactct cgacattgec aactccttta gaccagagct cggttcaagg 720
ctcgttgttc attctggacc agatgatgga ccatacgacg ccatgaacag aggtgttgga 780
gttgctacag gagaatgggt cttgttcctt ggagetgatg acactctgta cgaaccgact 840
acattggctc aggttgcagc atttttggga gatcatgcag cttctcacct tgtgtacgga 900
gatgtggtca tgagatccac caagtccaga catgetggac cattcgatct tgacagactc 960
ctgttcgaga ccaacctctg tcatcagagc atcttctaca gacgggaact cttcgacgga 1020
attggacctt acaacctcag gtacagggtt tgggcagact gggatttcaa catcaggtgc 1080
ttctcgaacc cagctttgat cacacggtac atggatgttg tgatctccga gtacaacgat 1140
atgaccggct tctccatgag acagggaacc gacaaagagt tcaggaageg cttgccaatg 1200
tacttctggg ttgctggatg ggaaacatgt cggagaatge ttgetttcct gaaggacaag 1260
gagaacagga gacttgctct caggactaga ctcatcaggg tcaaagcagt gtccaaggaa 1320
aggagtgctg aacctagaat tcggagacat agacatgcag agatcatcct gagcatgect 1380
ggatttggcg ttatcctcgg agctgaattt cttgcagcaa caggaggtga tatggcaget 1440
ttcgcatcag ctgacagatt ggctggagtt gcaggtttgg ctccagttcc aagagattca 1500
gggagaatca geggtaacct caagagacct agacgctacg acagaagact gettagagee 1560
tgctatctga gtgctttggt tagcattaga accgacccct ctagtcgaac ctactacgat 1620
aggaagcgga ctgaaggtaa gagacatacc caggcagtgt tggeacttge tagaagacgg 1680
cttaatgttc tgtgggctat gctgagagat catgeegtgt accatcctge taccacaaca 1740
gctgetgeta gacttaaget tcgcagaggt gagagaccta tgagtcttgg ccaggtettt 1800
gatcctagag ctaatgcact geactctttc cctcttacag gacgcatgece ttgggetcca 1860
tttatcgtta gttcctgget cagaaaccct catccagcetce agtacttcac agecagatgt 1920
ctcagaatcc ttcctggtct ttggattgga gcacagggtg gttccgcage taagetgttg 1980
atgagtggtg caccaatcga atacgtcctg aaagactcag cagtgtggat gttcaagttc 2040
gacattggag gaacaccaag ggatattcct gtcgetggta tctggaatgg aagtttgtgg 2100
accccagcat ggggaggtat tcatgctatc gettccaacg cttaccagtt ccgaaatgtg 2160
atccctgcaa gatggtctgt gagttcagec gtgttgeccaa actatagact tgttgetget 2220

ctccccatgg cctaccataa tcagegaatg aggtttcgga cagatctgte ctatggtgtg 2280



tacgggttcg ctgaaatcaa tcccatcget ctggttgaga aacctgeect gtcttggaaa 2340
tccagactga gacggaagaa ctcttccatc getctcgcaa acatggaaga tggtggtagt 2400
gttggaagga gtaacgacat ccctgggagg agggctagat ttattggtga gaaagecgaa 2460
gatcctcetg ctecatctee tagacccgec ttgaggatte caaaccctct teteggtett 2520

ga 2522

<210> 50

<211> 9

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic Peptide

<400> 50

Val Asp Ala Gly Lys Ala Asp His Tyr
1 5

<210> 51

<211> 68

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic polypeptide

<400> 51
Met Thr Val Thr Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val
1 5 10 15

Asp Ala Gly Lys Ala Asp His Tyr Cys Met Val Ile Asn Asp Asp Ala
20 25 30

Gln Arg Leu Leu Ser Gln Arg Val Ala Asn Asp Glu Ala Ala Leu Leu
35 40 45

Glu Leu Ile Ala Ala Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr
50 55 60

Trp Ala Ile Asp
65



<210> 52

<211> 39

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic polypeptide

<400> 52

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Val Asp
1 5 10 15

Ala Gly Lys Ala Asp His Tyr Ala Val Thr Thr Leu Ala Asp Gly Gly
20 25 30

Glu Val Thr Trp Ala Ile Asp
35

<210> 53

<211> 22

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic polypeptide

<400> 53

Leu Asn Ala Gly Gly Ala Ala Leu Leu Ile Ala Leu Leu Ile Ala Ala
1 5 10 15

Gly GIn Arg Leu Leu Tyr
20

<210> 54

<211> 16

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic peptide

<400> 54

Ile Pro Gly Arg Thr Val His His Ala Ala Gly Ser Tyr Arg Gly Glu
1 5 10 15



<210> 55

<211> 16

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic peptide

<400> 55

Ile Pro Gly Ala Thr Val His His Ala Ala Gly Ser Tyr Arg Gly Glu
1 5 10 15

<210> 56

<211> 38

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic polypeptide

<400> 56
Leu Asn Ala Gly Gly Ala Ala Leu Leu Ile Ala Leu Leu Ile Ala Ala
1 5 10 15

Gly GIn Arg Leu Leu Tyr Ile Pro Gly Arg Thr Val His His Ala Ala

20 25 30
Gly Ser Tyr Arg Gly Glu
35
<210> 57
<211> 38
<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic polypeptide

<400> 57
Leu Asn Ala Gly Gly Ala Ala Leu Leu Ile Ala Leu Leu Ile Ala Ala
1 5 10 15

Gly GIn Arg Leu Leu Tyr Ile Pro Gly Ala Thr Val His His Ala Ala
20 25 30

Gly Ser Tyr Arg Gly Glu



35

<210> 58

<211> 106

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic polypeptide

<400> 58

Met Thr Val Thr Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val
1 5 10 15

Asp Ala Gly Lys Ala Asp His Tyr Cys Met Val Ile Asn Asp Asp Ala
20 25 30

Gln Arg Leu Leu Ser Gln Arg Val Ala Asn Asp Glu Ala Ala Leu Leu
35 40 45

Glu Leu Ile Ala Ala Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr
50 55 60

Trp Ala Ile Asp Leu Asn Ala Gly Gly Ala Ala Leu Leu Ile Ala Leu
65 70 75 80

Leu Ile Ala Ala Gly Gln Arg Leu Leu Tyr Ile Pro Gly Arg Thr Val
85 90 95

His His Ala Ala Gly Ser Tyr Arg Gly Glu
100 105

<210> 59

<211> 106

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic polypeptide

<400> 59

Met Thr Val Thr Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val
1 5 10 15



Asp Ala Gly Lys Ala Asp His Tyr Cys Met Val Ile Asn Asp Asp Ala
20 25 30

GIn Arg Leu Leu Ser Gln Arg Val Ala Asn Asp Glu Ala Ala Leu Leu
35 40 45

Glu Leu Ile Ala Ala Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr
50 55 60

Trp Ala Ile Asp Leu Asn Ala Gly Gly Ala Ala Leu Leu Ile Ala Leu
65 70 75 80

Leu Ile Ala Ala Gly GIn Arg Leu Leu Tyr Ile Pro Gly Ala Thr Val
85 90 95

His His Ala Ala Gly Ser Tyr Arg Gly Glu
100 105

<210> 60

<211> 77

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic polypeptide

<400> 60
Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Val Asp
1 5 10 15

Ala Gly Lys Ala Asp His Tyr Ala Val Thr Thr Leu Ala Asp Gly Gly
20 25 30

Glu Val Thr Trp Ala Ile Asp Leu Asn Ala Gly Gly Ala Ala Leu Leu
35 40 45

Ile Ala Leu Leu Ile Ala Ala Gly Gln Arg Leu Leu Tyr Ile Pro Gly
50 55 60

Arg Thr Val His His Ala Ala Gly Ser Tyr Arg Gly Glu
65 70 75

<210> 61



<211> 77
<212> PRT
<213> Aurtificial Sequence

<220>
<223> Synthetic polypeptide

<400> 61

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Val Asp
1 5 10 15

Ala Gly Lys Ala Asp His Tyr Ala Val Thr Thr Leu Ala Asp Gly Gly
20 25 30

Glu Val Thr Trp Ala Ile Asp Leu Asn Ala Gly Gly Ala Ala Leu Leu
35 40 45

Ile Ala Leu Leu Ile Ala Ala Gly GIn Arg Leu Leu Tyr Ile Pro Gly
50 55 60

Ala Thr Val His His Ala Ala Gly Ser Tyr Arg Gly Glu
65 70 75

<210> 62

<211> 968

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Vaccine polypeptide

<400> 62
Met Thr Val Thr Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val
1 5 10 15

Asp Ala Gly Lys Ala Asp His Tyr Cys Met Val Ile Asn Asp Asp Ala
20 25 30

Gln Arg Leu Leu Ser Gln Arg Val Ala Asn Asp Glu Ala Ala Leu Leu
35 40 45

Glu Leu Ile Ala Ala Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr
50 55 60



Trp Ala Ile Asp Leu Asn Ala Gly Gly Ala Ala Leu Leu Ile Ala Leu
65 70 75 80

Leu Ile Ala Ala Gly GIn Arg Leu Leu Tyr Ile Pro Gly Ala Thr Val
85 90 95

His His Ala Ala Gly Ser Tyr Arg Gly Glu Ala Pro Val Lys Gln Thr
100 105 110

Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro
115 120 125

Gly Pro Met GIn Ile Phe Val Lys Leu Pro Leu Leu Thr Ile Gly Asp
130 135 140

Gln Phe Pro Ala Tyr Glu Leu Thr Ala Leu Ile Ala Gly Asp Leu Ser
145 150 155 160

Lys Val Asp Ala Lys Gln Pro Gly Asp Tyr Phe Thr Thr Val Thr Ser
165 170 175

Glu Asp His Ala Gly Lys Trp Arg Val Val Phe Phe Trp Pro Lys Asp
180 185 190

Phe Thr Gly Pro Glu Ile Ala Thr Phe Gly Lys Leu Asn Asp Glu Phe
195 200 205

Glu Asp Arg Asp Ala Gln Val Leu Gly Val Ser Ile Asp Ser Glu Phe
210 215 220

Val His Phe Asn Trp Arg Ala Gln His Glu Asp Leu Lys Asn Leu Pro
225 230 235 240

Phe Pro Met Leu Ser Asp Ile Lys Arg Glu Leu Ser Leu Ala Thr Gly
245 250 255

Val Leu Asn Ala Asp Gly Val Ala Asp Arg Ala Thr Phe Ile Val Asp
260 265 270

Pro Asn Asn Glu Ile Gln Phe Val Ser Val Thr Ala Gly Ser Val Gly
275 280 285



Arg Asn Val Glu Glu Val Leu Arg Val Leu Asp Ala Leu Gln Ser Asp
290 295 300

Glu Leu Cys Ala Cys Asn Trp Arg Lys Gly Asp Pro Thr Leu Asn Ala
305 310 315 320

Thr Glu Leu Leu Lys Ala Ser Ala Leu Gly Ser Ile Val Gly Gln Thr
325 330 335

Tyr Arg Glu Val Glu Val Val Leu Val Asp Gly Gly Ser Thr Asp Arg
340 345 350

Thr Leu Asp Ile Ala Asn Ser Phe Arg Pro Glu Leu Gly Ser Arg Leu
355 360 365

Val Val His Ser Gly Pro Asp Asp Gly Pro Tyr Asp Ala Met Asn Arg
370 375 380

Gly Val Gly Val Ala Thr Gly Glu Trp Val Leu Phe Leu Gly Ala Asp
385 390 395 400

Asp Thr Leu Tyr Glu Pro Thr Thr Leu Ala Gln Val Ala Ala Phe Leu
405 410 415

Gly Asp His Ala Ala Ser His Leu Val Tyr Gly Asp Val Val Met Arg
420 425 430

Ser Thr Lys Ser Arg His Ala Gly Pro Phe Asp Leu Asp Arg Leu Leu
435 440 445

Phe Glu Thr Asn Leu Cys His Gln Ser Ile Phe Tyr Arg Arg Glu Leu
450 455 460

Phe Asp Gly lle Gly Pro Tyr Asn Leu Arg Tyr Arg Val Trp Ala Asp
465 470 475 480

Trp Asp Phe Asn Ile Arg Cys Phe Ser Asn Pro Ala Leu Ile Thr Arg
485 490 495

Tyr Met Asp Val Val Ile Ser Glu Tyr Asn Asp Met Thr Gly Phe Ser
500 505 510



Met Arg Gln Gly Thr Asp Lys Glu Phe Arg Lys Arg Leu Pro Met Tyr
515 520 525

Phe Trp Val Ala Gly Trp Glu Thr Cys Arg Arg Met Leu Ala Phe Leu
530 535 540

Lys Asp Lys Glu Asn Arg Arg Leu Ala Leu Arg Thr Arg Leu Ile Arg
545 550 555 560

Val Lys Ala Val Ser Lys Glu Arg Ser Ala Glu Pro Arg Ile Arg Arg
565 570 575

His Arg His Ala Glu Ile Ile Leu Ser Met Pro Gly Phe Gly Val Ile
580 585 590

Leu Gly Ala Glu Phe Leu Ala Ala Thr Gly Gly Asp Met Ala Ala Phe
595 600 605

Ala Ser Ala Asp Arg Leu Ala Gly Val Ala Gly Leu Ala Pro Val Pro
610 615 620

Arg Asp Ser Gly Arg Ile Ser Gly Asn Leu Lys Arg Pro Arg Arg Tyr
625 630 635 640

Asp Arg Arg Leu Leu Arg Ala Cys Tyr Leu Ser Ala Leu Val Ser Ile
645 650 655

Arg Thr Asp Pro Ser Ser Arg Thr Tyr Tyr Asp Arg Lys Arg Thr Glu
660 665 670

Gly Lys Arg His Thr Gln Ala Val Leu Ala Leu Ala Arg Arg Arg Leu
675 680 685

Asn Val Leu Trp Ala Met Leu Arg Asp His Ala Val Tyr His Pro Ala
690 695 700

Thr Thr Thr Ala Ala Ala Arg Leu Lys Leu Arg Arg Gly Glu Arg Pro
705 710 715 720

Met Ser Leu Gly Gln Val Phe Asp Pro Arg Ala Asn Ala Leu His Ser



725 730 735

Phe Pro Leu Thr Gly Arg Met Pro Trp Ala Pro Phe Ile Val Ser Ser
740 745 750

Trp Leu Arg Asn Pro His Pro Ala Gln Tyr Phe Thr Ala Arg Cys Leu
755 760 765

Arg Ile Leu Pro Gly Leu Trp Ile Gly Ala Gln Gly Gly Ser Ala Ala
770 775 780

Lys Leu Leu Met Ser Gly Ala Pro Ile Glu Tyr Val Leu Lys Asp Ser
785 790 795 800

Ala Val Trp Met Phe Lys Phe Asp Ile Gly Gly Thr Pro Arg Asp Ile
805 810 815

Pro Val Ala Gly Ile Trp Asn Gly Ser Leu Trp Thr Pro Ala Trp Gly
820 825 830

Gly Ile His Ala Ile Ala Ser Asn Ala Tyr Gln Phe Arg Asn Val Ile
835 840 845

Pro Ala Arg Trp Ser Val Ser Ser Ala Val Leu Pro Asn Tyr Arg Leu
850 855 860

Val Ala Ala Leu Pro Met Ala Tyr His Asn Gln Arg Met Arg Phe Arg
865 870 875 880

Thr Asp Leu Ser Tyr Gly Val Tyr Gly Phe Ala Glu Ile Asn Pro Ile
885 890 895

Ala Leu Val Glu Lys Pro Ala Leu Ser Trp Lys Ser Arg Leu Arg Arg
900 905 910

Lys Asn Ser Ser Ile Ala Leu Ala Asn Met Glu Asp Gly Gly Ser Val
915 920 925

Gly Arg Ser Asn Asp Ile Pro Gly Arg Arg Ala Arg Phe Ile Gly Glu
930 935 940



Lys Ala Glu Asp Pro Pro Ala Pro Ser Pro Arg Pro Ala Leu Arg Ile
945 950 955 960

Pro Asn Pro Leu Leu Gly Leu Asp
965

<210> 63

<211> 963

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Vaccine polypeptide

<400> 63
Met Thr Val Thr Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val
1 5 10 15

Asp Ala Gly Lys Ala Asp His Tyr Cys Met Val Ile Asn Asp Asp Ala
20 25 30

GIn Arg Leu Leu Ser Gln Arg Val Ala Asn Asp Glu Ala Ala Leu Leu
35 40 45

Glu Leu Ile Ala Ala Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr
50 55 60

Trp Ala Ile Asp Leu Asn Ala Gly Gly Ala Ala Leu Leu Ile Ala Leu
65 70 75 80

Leu Ile Ala Ala Gly GIn Arg Leu Leu Tyr Ile Pro Gly Ala Thr Val
85 90 95

His His Ala Ala Gly Ser Tyr Arg Gly Glu Ala Pro Val Lys Gln Thr
100 105 110

Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro
115 120 125

Gly Pro Met GIn Ile Phe Val Lys Leu Pro Leu Leu Thr Ile Gly Asp
130 135 140

Gln Phe Pro Ala Tyr Glu Leu Thr Ala Leu Ile Ala Gly Asp Leu Ser



145 150 155 160

Lys Val Asp Ala Lys Gln Pro Gly Asp Tyr Phe Thr Thr Val Thr Ser
165 170 175

Glu Asp His Ala Gly Lys Trp Arg Val Val Phe Phe Trp Pro Lys Asp
180 185 190

Phe Thr Gly Pro Glu Ile Ala Thr Phe Gly Lys Leu Asn Asp Glu Phe
195 200 205

Glu Asp Arg Asp Ala Gln Val Leu Gly Val Ser Ile Asp Ser Glu Phe
210 215 220

Val His Phe Asn Trp Arg Ala Gln His Glu Asp Leu Lys Asn Leu Pro
225 230 235 240

Phe Pro Met Leu Ser Asp Ile Lys Arg Glu Leu Ser Leu Ala Thr Gly
245 250 255

Val Leu Asn Ala Asp Gly Val Ala Asp Arg Ala Thr Phe Ile Val Asp
260 265 270

Pro Asn Asn Glu Ile Gln Phe Val Ser Val Thr Ala Gly Ser Val Gly
275 280 285

Arg Asn Val Glu Glu Val Leu Arg Val Leu Asp Ala Leu Gln Ser Asp
290 295 300

Glu Leu Cys Ala Cys Asn Trp Arg Lys Gly Asp Pro Thr Leu Asn Ala
305 310 315 320

Thr Glu Leu Leu Lys Ala Ser Ala Leu Gly Ser Ile Val Gly Gln Thr
325 330 335

Tyr Arg Glu Val Glu Val Val Leu Val Asp Gly Gly Ser Thr Asp Arg
340 345 350

Thr Leu Asp Ile Ala Asn Ser Phe Arg Pro Glu Leu Gly Ser Arg Leu
355 360 365



Val Val His Ser Gly Pro Asp Asp Gly Pro Tyr Asp Ala Met Asn Arg
370 375 380

Gly Val Gly Val Ala Thr Gly Glu Trp Val Leu Phe Leu Gly Ala Asp
385 390 395 400

Asp Thr Leu Tyr Glu Pro Thr Thr Leu Ala Gln Val Ala Ala Phe Leu
405 410 415

Gly Asp His Ala Ala Ser His Leu Val Tyr Gly Asp Val Val Met Arg
420 425 430

Ser Thr Lys Ser Arg His Ala Gly Pro Phe Asp Leu Asp Arg Leu Leu
435 440 445

Phe Glu Thr Asn Leu Cys His Gln Ser Ile Phe Tyr Arg Arg Glu Leu
450 455 460

Phe Asp Gly Ile Gly Pro Tyr Asn Leu Arg Tyr Arg Val Trp Ala Asp
465 470 475 480

Trp Asp Phe Asn Ile Arg Cys Phe Ser Asn Pro Ala Leu Ile Thr Arg
485 490 495

Tyr Met Asp Val Val Ile Ser Glu Tyr Asn Asp Met Thr Gly Phe Ser
500 505 510

Met Arg Gln Gly Thr Asp Lys Glu Phe Arg Lys Arg Leu Pro Met Tyr
515 520 525

Phe Trp Val Ala Gly Trp Glu Thr Cys Arg Arg Met Leu Ala Phe Leu
530 535 540

Lys Asp Lys Glu Asn Arg Arg Leu Ala Leu Arg Thr Arg Leu Ile Arg
545 550 555 560

Val Lys Ala Val Ser Lys Glu Arg Ser Ala Glu Pro Arg Ile Arg Arg
565 570 575

His Arg His Ala Glu Ile Ile Leu Ser Met Pro Gly Phe Gly Val Ile
580 585 590



Leu Gly Ala Glu Phe Leu Ala Ala Thr Gly Gly Asp Met Ala Ala Phe
595 600 605

Ala Ser Ala Asp Arg Leu Ala Gly Val Ala Gly Leu Ala Pro Val Pro
610 615 620

Arg Asp Ser Gly Arg Ile Ser Gly Asn Leu Lys Arg Pro Arg Arg Tyr
625 630 635 640

Asp Arg Arg Leu Leu Arg Ala Cys Val Ser Ile Arg Thr Asp Pro Ser
645 650 655

Ser Arg Thr Tyr Tyr Asp Arg Lys Arg Thr Glu Gly Lys Arg His Thr
660 665 670

Gln Ala Val Leu Ala Leu Ala Arg Arg Arg Leu Asn Val Leu Trp Ala
675 680 685

Met Leu Arg Asp His Ala Val Tyr His Pro Ala Thr Thr Thr Ala Ala
690 695 700

Ala Arg Leu Lys Leu Arg Arg Gly Glu Arg Pro Met Ser Leu Gly Gln
705 710 715 720

Val Phe Asp Pro Arg Ala Asn Ala Leu His Ser Phe Pro Leu Thr Gly
725 730 735

Arg Met Pro Trp Ala Pro Phe Ile Val Ser Ser Trp Leu Arg Asn Pro
740 745 750

His Pro Ala GIn Tyr Phe Thr Ala Arg Cys Leu Arg Ile Leu Pro Gly
755 760 765

Leu Trp Ile Gly Ala Gln Gly Gly Ser Ala Ala Lys Leu Leu Met Ser
770 775 780

Gly Ala Pro Ile Glu Tyr Val Leu Lys Asp Ser Ala Val Trp Met Phe
785 790 795 800

Lys Phe Asp Ile Gly Gly Thr Pro Arg Asp Ile Pro Val Ala Gly Ile
805 810 815



Trp Asn Gly Ser Leu Trp Thr Pro Ala Trp Gly Gly Ile His Ala Ile
820 825 830

Ala Ser Asn Ala Tyr Gln Phe Arg Asn Val Ile Pro Ala Arg Trp Ser
835 840 845

Val Ser Ser Ala Val Leu Pro Asn Tyr Arg Leu Val Ala Ala Leu Pro
850 855 860

Met Ala Tyr His Asn Gln Arg Met Arg Phe Arg Thr Asp Leu Ser Tyr
865 870 875 880

Gly Val Tyr Gly Phe Ala Glu Ile Asn Pro Ile Ala Leu Val Glu Lys
885 890 895

Pro Ala Leu Ser Trp Lys Ser Arg Leu Arg Arg Lys Asn Ser Ser Ile
900 905 910

Ala Leu Ala Asn Met Glu Asp Gly Gly Ser Val Gly Arg Ser Asn Asp
915 920 925

Ile Pro Gly Arg Arg Ala Arg Phe Ile Gly Glu Lys Ala Glu Asp Pro
930 935 940

Pro Ala Pro Ser Pro Arg Pro Ala Leu Arg Ile Pro Asn Pro Leu Leu
945 950 955 960

Gly Leu Asp

<210> 64

<211> 968

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Vaccine polypeptide

<400> 64

Met Thr Val Thr Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val
1 5 10 15



Asp Ala Gly Lys Ala Asp His Tyr Cys Met Val Ile Asn Asp Asp Ala
20 25 30

Gln Arg Leu Leu Ser Gln Arg Val Ala Asn Asp Glu Ala Ala Leu Leu
35 40 45

Glu Leu Ile Ala Ala Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr
50 55 60

Trp Ala Ile Asp Leu Asn Ala Gly Gly Ala Ala Leu Leu Ile Ala Leu
65 70 75 80

Leu Ile Ala Ala Gly Gln Arg Leu Leu Tyr Ile Pro Gly Arg Thr Val
85 90 95

His His Ala Ala Gly Ser Tyr Arg Gly Glu Ala Pro Val Lys Gln Thr
100 105 110

Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro
115 120 125

Gly Pro Met Gln Ile Phe Val Lys Leu Pro Leu Leu Thr Ile Gly Asp
130 135 140

Gln Phe Pro Ala Tyr Glu Leu Thr Ala Leu Ile Ala Gly Asp Leu Ser
145 150 155 160

Lys Val Asp Ala Lys Gln Pro Gly Asp Tyr Phe Thr Thr Val Thr Ser
165 170 175

Glu Asp His Ala Gly Lys Trp Arg Val Val Phe Phe Trp Pro Lys Asp
180 185 190

Phe Thr Gly Pro Glu lle Ala Thr Phe Gly Lys Leu Asn Asp Glu Phe
195 200 205

Glu Asp Arg Asp Ala Gln Val Leu Gly Val Ser Ile Asp Ser Glu Phe
210 215 220

Val His Phe Asn Trp Arg Ala Gln His Glu Asp Leu Lys Asn Leu Pro
225 230 235 240



Phe Pro Met Leu Ser Asp Ile Lys Arg Glu Leu Ser Leu Ala Thr Gly
245 250 255

Val Leu Asn Ala Asp Gly Val Ala Asp Arg Ala Thr Phe Ile Val Asp
260 265 270

Pro Asn Asn Glu Ile Gln Phe Val Ser Val Thr Ala Gly Ser Val Gly
275 280 285

Arg Asn Val Glu Glu Val Leu Arg Val Leu Asp Ala Leu Gln Ser Asp
290 295 300

Glu Leu Cys Ala Cys Asn Trp Arg Lys Gly Asp Pro Thr Leu Asn Ala
305 310 315 320

Thr Glu Leu Leu Lys Ala Ser Ala Leu Gly Ser Ile Val Gly GIn Thr
325 330 335

Tyr Arg Glu Val Glu Val Val Leu Val Asp Gly Gly Ser Thr Asp Arg
340 345 350

Thr Leu Asp Ile Ala Asn Ser Phe Arg Pro Glu Leu Gly Ser Arg Leu
355 360 365

Val Val His Ser Gly Pro Asp Asp Gly Pro Tyr Asp Ala Met Asn Arg
370 375 380

Gly Val Gly Val Ala Thr Gly Glu Trp Val Leu Phe Leu Gly Ala Asp
385 390 395 400

Asp Thr Leu Tyr Glu Pro Thr Thr Leu Ala Gln Val Ala Ala Phe Leu
405 410 415

Gly Asp His Ala Ala Ser His Leu Val Tyr Gly Asp Val Val Met Arg
420 425 430

Ser Thr Lys Ser Arg His Ala Gly Pro Phe Asp Leu Asp Arg Leu Leu
435 440 445

Phe Glu Thr Asn Leu Cys His Gln Ser Ile Phe Tyr Arg Arg Glu Leu



450 455 460

Phe Asp Gly lle Gly Pro Tyr Asn Leu Arg Tyr Arg Val Trp Ala Asp
465 470 475 480

Trp Asp Phe Asn Ile Arg Cys Phe Ser Asn Pro Ala Leu Ile Thr Arg
485 490 495

Tyr Met Asp Val Val Ile Ser Glu Tyr Asn Asp Met Thr Gly Phe Ser
500 505 510

Met Arg Gln Gly Thr Asp Lys Glu Phe Arg Lys Arg Leu Pro Met Tyr
515 520 525

Phe Trp Val Ala Gly Trp Glu Thr Cys Arg Arg Met Leu Ala Phe Leu
530 535 540

Lys Asp Lys Glu Asn Arg Arg Leu Ala Leu Arg Thr Arg Leu Ile Arg
545 550 555 560

Val Lys Ala Val Ser Lys Glu Arg Ser Ala Glu Pro Arg Ile Arg Arg
565 570 575

His Arg His Ala Glu Ile Ile Leu Ser Met Pro Gly Phe Gly Val Ile
580 585 590

Leu Gly Ala Glu Phe Leu Ala Ala Thr Gly Gly Asp Met Ala Ala Phe
595 600 605

Ala Ser Ala Asp Arg Leu Ala Gly Val Ala Gly Leu Ala Pro Val Pro
610 615 620

Arg Asp Ser Gly Arg Ile Ser Gly Asn Leu Lys Arg Pro Arg Arg Tyr
625 630 635 640

Asp Arg Arg Leu Leu Arg Ala Cys Tyr Leu Ser Ala Leu Val Ser Ile
645 650 655

Arg Thr Asp Pro Ser Ser Arg Thr Tyr Tyr Asp Arg Lys Arg Thr Glu
660 665 670



Gly Lys Arg His Thr Gln Ala Val Leu Ala Leu Ala Arg Arg Arg Leu
675 680 685

Asn Val Leu Trp Ala Met Leu Arg Asp His Ala Val Tyr His Pro Ala
690 695 700

Thr Thr Thr Ala Ala Ala Arg Leu Lys Leu Arg Arg Gly Glu Arg Pro
705 710 715 720

Met Ser Leu Gly Gln Val Phe Asp Pro Arg Ala Asn Ala Leu His Ser
725 730 735

Phe Pro Leu Thr Gly Arg Met Pro Trp Ala Pro Phe Ile Val Ser Ser
740 745 750

Trp Leu Arg Asn Pro His Pro Ala Gin Tyr Phe Thr Ala Arg Cys Leu
755 760 765

Arg Ile Leu Pro Gly Leu Trp Ile Gly Ala Gln Gly Gly Ser Ala Ala
770 775 780

Lys Leu Leu Met Ser Gly Ala Pro Ile Glu Tyr Val Leu Lys Asp Ser
785 790 795 800

Ala Val Trp Met Phe Lys Phe Asp Ile Gly Gly Thr Pro Arg Asp Ile
805 810 815

Pro Val Ala Gly Ile Trp Asn Gly Ser Leu Trp Thr Pro Ala Trp Gly
820 825 830

Gly Ile His Ala Ile Ala Ser Asn Ala Tyr Gln Phe Arg Asn Val Ile
835 840 845

Pro Ala Arg Trp Ser Val Ser Ser Ala Val Leu Pro Asn Tyr Arg Leu
850 855 860

Val Ala Ala Leu Pro Met Ala Tyr His Asn Gln Arg Met Arg Phe Arg
865 870 875 880

Thr Asp Leu Ser Tyr Gly Val Tyr Gly Phe Ala Glu Ile Asn Pro Ile
885 890 895



Ala Leu Val Glu Lys Pro Ala Leu Ser Trp Lys Ser Arg Leu Arg Arg
900 905 910

Lys Asn Ser Ser Ile Ala Leu Ala Asn Met Glu Asp Gly Gly Ser Val
915 920 925

Gly Arg Ser Asn Asp Ile Pro Gly Arg Arg Ala Arg Phe Ile Gly Glu
930 935 940

Lys Ala Glu Asp Pro Pro Ala Pro Ser Pro Arg Pro Ala Leu Arg Ile
945 950 955 960

Pro Asn Pro Leu Leu Gly Leu Asp
965

<210> 65

<211> 963

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Vaccine polypeptide

<400> 65
Met Thr Val Thr Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val
1 5 10 15

Asp Ala Gly Lys Ala Asp His Tyr Cys Met Val Ile Asn Asp Asp Ala
20 25 30

Gln Arg Leu Leu Ser Gln Arg Val Ala Asn Asp Glu Ala Ala Leu Leu
35 40 45

Glu Leu Ile Ala Ala Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr
50 55 60

Trp Ala Ile Asp Leu Asn Ala Gly Gly Ala Ala Leu Leu Ile Ala Leu
65 70 75 80

Leu Ile Ala Ala Gly Gln Arg Leu Leu Tyr Ile Pro Gly Arg Thr Val
85 90 95



His His Ala Ala Gly Ser Tyr Arg Gly Glu Ala Pro Val Lys Gln Thr
100 105 110

Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu Ser Asn Pro
115 120 125

Gly Pro Met GIn Ile Phe Val Lys Leu Pro Leu Leu Thr Ile Gly Asp
130 135 140

Gln Phe Pro Ala Tyr Glu Leu Thr Ala Leu Ile Ala Gly Asp Leu Ser
145 150 155 160

Lys Val Asp Ala Lys Gln Pro Gly Asp Tyr Phe Thr Thr Val Thr Ser
165 170 175

Glu Asp His Ala Gly Lys Trp Arg Val Val Phe Phe Trp Pro Lys Asp
180 185 190

Phe Thr Gly Pro Glu Ile Ala Thr Phe Gly Lys Leu Asn Asp Glu Phe
195 200 205

Glu Asp Arg Asp Ala Gln Val Leu Gly Val Ser Ile Asp Ser Glu Phe
210 215 220

Val His Phe Asn Trp Arg Ala Gln His Glu Asp Leu Lys Asn Leu Pro
225 230 235 240

Phe Pro Met Leu Ser Asp Ile Lys Arg Glu Leu Ser Leu Ala Thr Gly
245 250 255

Val Leu Asn Ala Asp Gly Val Ala Asp Arg Ala Thr Phe Ile Val Asp
260 265 270

Pro Asn Asn Glu Ile Gln Phe Val Ser Val Thr Ala Gly Ser Val Gly
275 280 285

Arg Asn Val Glu Glu Val Leu Arg Val Leu Asp Ala Leu Gln Ser Asp
290 295 300

Glu Leu Cys Ala Cys Asn Trp Arg Lys Gly Asp Pro Thr Leu Asn Ala
305 310 315 320



Thr Glu Leu Leu Lys Ala Ser Ala Leu Gly Ser Ile Val Gly Gln Thr
325 330 335

Tyr Arg Glu Val Glu Val Val Leu Val Asp Gly Gly Ser Thr Asp Arg
340 345 350

Thr Leu Asp Ile Ala Asn Ser Phe Arg Pro Glu Leu Gly Ser Arg Leu
355 360 365

Val Val His Ser Gly Pro Asp Asp Gly Pro Tyr Asp Ala Met Asn Arg
370 375 380

Gly Val Gly Val Ala Thr Gly Glu Trp Val Leu Phe Leu Gly Ala Asp
385 390 395 400

Asp Thr Leu Tyr Glu Pro Thr Thr Leu Ala Gln Val Ala Ala Phe Leu
405 410 415

Gly Asp His Ala Ala Ser His Leu Val Tyr Gly Asp Val Val Met Arg
420 425 430

Ser Thr Lys Ser Arg His Ala Gly Pro Phe Asp Leu Asp Arg Leu Leu
435 440 445

Phe Glu Thr Asn Leu Cys His Gln Ser Ile Phe Tyr Arg Arg Glu Leu
450 455 460

Phe Asp Gly lle Gly Pro Tyr Asn Leu Arg Tyr Arg Val Trp Ala Asp
465 470 475 480

Trp Asp Phe Asn Ile Arg Cys Phe Ser Asn Pro Ala Leu Ile Thr Arg
485 490 495

Tyr Met Asp Val Val Ile Ser Glu Tyr Asn Asp Met Thr Gly Phe Ser
500 505 510

Met Arg Gln Gly Thr Asp Lys Glu Phe Arg Lys Arg Leu Pro Met Tyr
515 520 525

Phe Trp Val Ala Gly Trp Glu Thr Cys Arg Arg Met Leu Ala Phe Leu
530 535 540



Lys Asp Lys Glu Asn Arg Arg Leu Ala Leu Arg Thr Arg Leu Ile Arg
545 550 555 560

Val Lys Ala Val Ser Lys Glu Arg Ser Ala Glu Pro Arg Ile Arg Arg
565 570 575

His Arg His Ala Glu Ile Ile Leu Ser Met Pro Gly Phe Gly Val Ile
580 585 590

Leu Gly Ala Glu Phe Leu Ala Ala Thr Gly Gly Asp Met Ala Ala Phe
595 600 605

Ala Ser Ala Asp Arg Leu Ala Gly Val Ala Gly Leu Ala Pro Val Pro
610 615 620

Arg Asp Ser Gly Arg Ile Ser Gly Asn Leu Lys Arg Pro Arg Arg Tyr
625 630 635 640

Asp Arg Arg Leu Leu Arg Ala Cys Val Ser Ile Arg Thr Asp Pro Ser
645 650 655

Ser Arg Thr Tyr Tyr Asp Arg Lys Arg Thr Glu Gly Lys Arg His Thr
660 665 670

Gln Ala Val Leu Ala Leu Ala Arg Arg Arg Leu Asn Val Leu Trp Ala
675 680 685

Met Leu Arg Asp His Ala Val Tyr His Pro Ala Thr Thr Thr Ala Ala
690 695 700

Ala Arg Leu Lys Leu Arg Arg Gly Glu Arg Pro Met Ser Leu Gly Gln
705 710 715 720

Val Phe Asp Pro Arg Ala Asn Ala Leu His Ser Phe Pro Leu Thr Gly
725 730 735

Arg Met Pro Trp Ala Pro Phe Ile Val Ser Ser Trp Leu Arg Asn Pro
740 745 750

His Pro Ala Gln Tyr Phe Thr Ala Arg Cys Leu Arg Ile Leu Pro Gly



755 760 765

Leu Trp Ile Gly Ala Gln Gly Gly Ser Ala Ala Lys Leu Leu Met Ser
770 775 780

Gly Ala Pro Ile Glu Tyr Val Leu Lys Asp Ser Ala Val Trp Met Phe
785 790 795 800

Lys Phe Asp Ile Gly Gly Thr Pro Arg Asp Ile Pro Val Ala Gly Ile
805 810 815

Trp Asn Gly Ser Leu Trp Thr Pro Ala Trp Gly Gly Ile His Ala Ile
820 825 830

Ala Ser Asn Ala Tyr GIn Phe Arg Asn Val Ile Pro Ala Arg Trp Ser
835 840 845

Val Ser Ser Ala Val Leu Pro Asn Tyr Arg Leu Val Ala Ala Leu Pro
850 855 860

Met Ala Tyr His Asn Gln Arg Met Arg Phe Arg Thr Asp Leu Ser Tyr
865 870 875 880

Gly Val Tyr Gly Phe Ala Glu Ile Asn Pro Ile Ala Leu Val Glu Lys
885 890 895

Pro Ala Leu Ser Trp Lys Ser Arg Leu Arg Arg Lys Asn Ser Ser Ile
900 905 910

Ala Leu Ala Asn Met Glu Asp Gly Gly Ser Val Gly Arg Ser Asn Asp
915 920 925

Ile Pro Gly Arg Arg Ala Arg Phe Ile Gly Glu Lys Ala Glu Asp Pro
930 935 940

Pro Ala Pro Ser Pro Arg Pro Ala Leu Arg Ile Pro Asn Pro Leu Leu
945 950 955 960

Gly Leu Asp



<210> 66

<211> 939

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Vaccine polypeptide

<400> 66
Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Val Asp
1 5 10 15

Ala Gly Lys Ala Asp His Tyr Ala Val Thr Thr Leu Ala Asp Gly Gly
20 25 30

Glu Val Thr Trp Ala Ile Asp Leu Asn Ala Gly Gly Ala Ala Leu Leu
35 40 45

Ile Ala Leu Leu Ile Ala Ala Gly Gln Arg Leu Leu Tyr Ile Pro Gly
50 55 60

Ala Thr Val His His Ala Ala Gly Ser Tyr Arg Gly Glu Ala Pro Val
65 70 75 80

Lys Gln Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu
85 90 95

Ser Asn Pro Gly Pro Met GlIn Ile Phe Val Lys Leu Pro Leu Leu Thr
100 105 110

Ile Gly Asp GIn Phe Pro Ala Tyr Glu Leu Thr Ala Leu Ile Ala Gly
115 120 125

Asp Leu Ser Lys Val Asp Ala Lys Gln Pro Gly Asp Tyr Phe Thr Thr
130 135 140

Val Thr Ser Glu Asp His Ala Gly Lys Trp Arg Val Val Phe Phe Trp
145 150 155 160

Pro Lys Asp Phe Thr Gly Pro Glu Ile Ala Thr Phe Gly Lys Leu Asn
165 170 175

Asp Glu Phe Glu Asp Arg Asp Ala Gln Val Leu Gly Val Ser Ile Asp



180 185 190

Ser Glu Phe Val His Phe Asn Trp Arg Ala Gln His Glu Asp Leu Lys
195 200 205

Asn Leu Pro Phe Pro Met Leu Ser Asp Ile Lys Arg Glu Leu Ser Leu
210 215 220

Ala Thr Gly Val Leu Asn Ala Asp Gly Val Ala Asp Arg Ala Thr Phe
225 230 235 240

Ile Val Asp Pro Asn Asn Glu Ile Gln Phe Val Ser Val Thr Ala Gly
245 250 255

Ser Val Gly Arg Asn Val Glu Glu Val Leu Arg Val Leu Asp Ala Leu
260 265 270

Gln Ser Asp Glu Leu Cys Ala Cys Asn Trp Arg Lys Gly Asp Pro Thr
275 280 285

Leu Asn Ala Thr Glu Leu Leu Lys Ala Ser Ala Leu Gly Ser Ile Val
290 295 300

Gly GIn Thr Tyr Arg Glu Val Glu Val Val Leu Val Asp Gly Gly Ser
305 310 315 320

Thr Asp Arg Thr Leu Asp Ile Ala Asn Ser Phe Arg Pro Glu Leu Gly
325 330 335

Ser Arg Leu Val Val His Ser Gly Pro Asp Asp Gly Pro Tyr Asp Ala
340 345 350

Met Asn Arg Gly Val Gly Val Ala Thr Gly Glu Trp Val Leu Phe Leu
355 360 365

Gly Ala Asp Asp Thr Leu Tyr Glu Pro Thr Thr Leu Ala Gln Val Ala
370 375 380

Ala Phe Leu Gly Asp His Ala Ala Ser His Leu Val Tyr Gly Asp Val
385 390 395 400



Val Met Arg Ser Thr Lys Ser Arg His Ala Gly Pro Phe Asp Leu Asp
405 410 415

Arg Leu Leu Phe Glu Thr Asn Leu Cys His GIn Ser Ile Phe Tyr Arg
420 425 430

Arg Glu Leu Phe Asp Gly Ile Gly Pro Tyr Asn Leu Arg Tyr Arg Val
435 440 445

Trp Ala Asp Trp Asp Phe Asn Ile Arg Cys Phe Ser Asn Pro Ala Leu
450 455 460

Ile Thr Arg Tyr Met Asp Val Val Ile Ser Glu Tyr Asn Asp Met Thr
465 470 475 480

Gly Phe Ser Met Arg Gln Gly Thr Asp Lys Glu Phe Arg Lys Arg Leu
485 490 495

Pro Met Tyr Phe Trp Val Ala Gly Trp Glu Thr Cys Arg Arg Met Leu
500 505 510

Ala Phe Leu Lys Asp Lys Glu Asn Arg Arg Leu Ala Leu Arg Thr Arg
515 520 525

Leu Ile Arg Val Lys Ala Val Ser Lys Glu Arg Ser Ala Glu Pro Arg
530 535 540

Ile Arg Arg His Arg His Ala Glu Ile Ile Leu Ser Met Pro Gly Phe
545 550 555 560

Gly Val Ile Leu Gly Ala Glu Phe Leu Ala Ala Thr Gly Gly Asp Met
565 570 575

Ala Ala Phe Ala Ser Ala Asp Arg Leu Ala Gly Val Ala Gly Leu Ala
580 585 590

Pro Val Pro Arg Asp Ser Gly Arg Ile Ser Gly Asn Leu Lys Arg Pro
595 600 605

Arg Arg Tyr Asp Arg Arg Leu Leu Arg Ala Cys Tyr Leu Ser Ala Leu
610 615 620



Val Ser Ile Arg Thr Asp Pro Ser Ser Arg Thr Tyr Tyr Asp Arg Lys
625 630 635 640

Arg Thr Glu Gly Lys Arg His Thr Gln Ala Val Leu Ala Leu Ala Arg
645 650 655

Arg Arg Leu Asn Val Leu Trp Ala Met Leu Arg Asp His Ala Val Tyr
660 665 670

His Pro Ala Thr Thr Thr Ala Ala Ala Arg Leu Lys Leu Arg Arg Gly
675 680 685

Glu Arg Pro Met Ser Leu Gly Gln Val Phe Asp Pro Arg Ala Asn Ala
690 695 700

Leu His Ser Phe Pro Leu Thr Gly Arg Met Pro Trp Ala Pro Phe Ile
705 710 715 720

Val Ser Ser Trp Leu Arg Asn Pro His Pro Ala Gln Tyr Phe Thr Ala
725 730 735

Arg Cys Leu Arg Ile Leu Pro Gly Leu Trp Ile Gly Ala Gln Gly Gly
740 745 750

Ser Ala Ala Lys Leu Leu Met Ser Gly Ala Pro Ile Glu Tyr Val Leu
755 760 765

Lys Asp Ser Ala Val Trp Met Phe Lys Phe Asp Ile Gly Gly Thr Pro
770 775 780

Arg Asp lle Pro Val Ala Gly Ile Trp Asn Gly Ser Leu Trp Thr Pro
785 790 795 800

Ala Trp Gly Gly Ile His Ala Ile Ala Ser Asn Ala Tyr Gln Phe Arg
805 810 815

Asn Val Ile Pro Ala Arg Trp Ser Val Ser Ser Ala Val Leu Pro Asn
820 825 830

Tyr Arg Leu Val Ala Ala Leu Pro Met Ala Tyr His Asn Gln Arg Met
835 840 845



Arg Phe Arg Thr Asp Leu Ser Tyr Gly Val Tyr Gly Phe Ala Glu Ile
850 855 860

Asn Pro Ile Ala Leu Val Glu Lys Pro Ala Leu Ser Trp Lys Ser Arg
865 870 875 880

Leu Arg Arg Lys Asn Ser Ser Ile Ala Leu Ala Asn Met Glu Asp Gly
885 890 895

Gly Ser Val Gly Arg Ser Asn Asp Ile Pro Gly Arg Arg Ala Arg Phe
900 905 910

Ile Gly Glu Lys Ala Glu Asp Pro Pro Ala Pro Ser Pro Arg Pro Ala
915 920 925

Leu Arg Ile Pro Asn Pro Leu Leu Gly Leu Asp
930 935

<210> 67

<211> 934

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Vaccine polypeptide

<400> 67
Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Val Asp
1 5 10 15

Ala Gly Lys Ala Asp His Tyr Ala Val Thr Thr Leu Ala Asp Gly Gly
20 25 30

Glu Val Thr Trp Ala Ile Asp Leu Asn Ala Gly Gly Ala Ala Leu Leu
35 40 45

Ile Ala Leu Leu Ile Ala Ala Gly Gln Arg Leu Leu Tyr Ile Pro Gly
50 55 60

Ala Thr Val His His Ala Ala Gly Ser Tyr Arg Gly Glu Ala Pro Val
65 70 75 80



Lys GIn Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu
85 90 95

Ser Asn Pro Gly Pro Met Gln Ile Phe Val Lys Leu Pro Leu Leu Thr
100 105 110

Ile Gly Asp Gln Phe Pro Ala Tyr Glu Leu Thr Ala Leu Ile Ala Gly
115 120 125

Asp Leu Ser Lys Val Asp Ala Lys Gln Pro Gly Asp Tyr Phe Thr Thr
130 135 140

Val Thr Ser Glu Asp His Ala Gly Lys Trp Arg Val Val Phe Phe Trp
145 150 155 160

Pro Lys Asp Phe Thr Gly Pro Glu Ile Ala Thr Phe Gly Lys Leu Asn
165 170 175

Asp Glu Phe Glu Asp Arg Asp Ala Gln Val Leu Gly Val Ser Ile Asp
180 185 190

Ser Glu Phe Val His Phe Asn Trp Arg Ala Gln His Glu Asp Leu Lys
195 200 205

Asn Leu Pro Phe Pro Met Leu Ser Asp Ile Lys Arg Glu Leu Ser Leu
210 215 220

Ala Thr Gly Val Leu Asn Ala Asp Gly Val Ala Asp Arg Ala Thr Phe
225 230 235 240

Ile Val Asp Pro Asn Asn Glu Ile Gln Phe Val Ser Val Thr Ala Gly
245 250 255

Ser Val Gly Arg Asn Val Glu Glu Val Leu Arg Val Leu Asp Ala Leu
260 265 270

Gln Ser Asp Glu Leu Cys Ala Cys Asn Trp Arg Lys Gly Asp Pro Thr
275 280 285

Leu Asn Ala Thr Glu Leu Leu Lys Ala Ser Ala Leu Gly Ser Ile Val
290 295 300



Gly GIn Thr Tyr Arg Glu Val Glu Val Val Leu Val Asp Gly Gly Ser
305 310 315 320

Thr Asp Arg Thr Leu Asp Ile Ala Asn Ser Phe Arg Pro Glu Leu Gly
325 330 335

Ser Arg Leu Val Val His Ser Gly Pro Asp Asp Gly Pro Tyr Asp Ala
340 345 350

Met Asn Arg Gly Val Gly Val Ala Thr Gly Glu Trp Val Leu Phe Leu
355 360 365

Gly Ala Asp Asp Thr Leu Tyr Glu Pro Thr Thr Leu Ala Gln Val Ala
370 375 380

Ala Phe Leu Gly Asp His Ala Ala Ser His Leu Val Tyr Gly Asp Val
385 390 395 400

Val Met Arg Ser Thr Lys Ser Arg His Ala Gly Pro Phe Asp Leu Asp
405 410 415

Arg Leu Leu Phe Glu Thr Asn Leu Cys His GIn Ser Ile Phe Tyr Arg
420 425 430

Arg Glu Leu Phe Asp Gly Ile Gly Pro Tyr Asn Leu Arg Tyr Arg Val
435 440 445

Trp Ala Asp Trp Asp Phe Asn Ile Arg Cys Phe Ser Asn Pro Ala Leu
450 455 460

Ile Thr Arg Tyr Met Asp Val Val Ile Ser Glu Tyr Asn Asp Met Thr
465 470 475 480

Gly Phe Ser Met Arg Gln Gly Thr Asp Lys Glu Phe Arg Lys Arg Leu
485 490 495

Pro Met Tyr Phe Trp Val Ala Gly Trp Glu Thr Cys Arg Arg Met Leu
500 505 510

Ala Phe Leu Lys Asp Lys Glu Asn Arg Arg Leu Ala Leu Arg Thr Arg



515 520 525

Leu Ile Arg Val Lys Ala Val Ser Lys Glu Arg Ser Ala Glu Pro Arg
530 535 540

Ile Arg Arg His Arg His Ala Glu Ile Ile Leu Ser Met Pro Gly Phe
545 550 555 560

Gly Val Ile Leu Gly Ala Glu Phe Leu Ala Ala Thr Gly Gly Asp Met
565 570 575

Ala Ala Phe Ala Ser Ala Asp Arg Leu Ala Gly Val Ala Gly Leu Ala
580 585 590

Pro Val Pro Arg Asp Ser Gly Arg Ile Ser Gly Asn Leu Lys Arg Pro
595 600 605

Arg Arg Tyr Asp Arg Arg Leu Leu Arg Ala Cys Val Ser Ile Arg Thr
610 615 620

Asp Pro Ser Ser Arg Thr Tyr Tyr Asp Arg Lys Arg Thr Glu Gly Lys
625 630 635 640

Arg His Thr Gln Ala Val Leu Ala Leu Ala Arg Arg Arg Leu Asn Val
645 650 655

Leu Trp Ala Met Leu Arg Asp His Ala Val Tyr His Pro Ala Thr Thr
660 665 670

Thr Ala Ala Ala Arg Leu Lys Leu Arg Arg Gly Glu Arg Pro Met Ser
675 680 685

Leu Gly Gln Val Phe Asp Pro Arg Ala Asn Ala Leu His Ser Phe Pro
690 695 700

Leu Thr Gly Arg Met Pro Trp Ala Pro Phe Ile Val Ser Ser Trp Leu
705 710 715 720

Arg Asn Pro His Pro Ala Gln Tyr Phe Thr Ala Arg Cys Leu Arg Ile
725 730 735



Leu Pro Gly Leu Trp Ile Gly Ala Gln Gly Gly Ser Ala Ala Lys Leu
740 745 750

Leu Met Ser Gly Ala Pro Ile Glu Tyr Val Leu Lys Asp Ser Ala Val
755 760 765

Trp Met Phe Lys Phe Asp Ile Gly Gly Thr Pro Arg Asp Ile Pro Val
770 775 780

Ala Gly Ile Trp Asn Gly Ser Leu Trp Thr Pro Ala Trp Gly Gly Ile
785 790 795 800

His Ala Ile Ala Ser Asn Ala Tyr Gln Phe Arg Asn Val Ile Pro Ala
805 810 815

Arg Trp Ser Val Ser Ser Ala Val Leu Pro Asn Tyr Arg Leu Val Ala
820 825 830

Ala Leu Pro Met Ala Tyr His Asn Gln Arg Met Arg Phe Arg Thr Asp
835 840 845

Leu Ser Tyr Gly Val Tyr Gly Phe Ala Glu Ile Asn Pro Ile Ala Leu
850 855 860

Val Glu Lys Pro Ala Leu Ser Trp Lys Ser Arg Leu Arg Arg Lys Asn
865 870 875 880

Ser Ser Ile Ala Leu Ala Asn Met Glu Asp Gly Gly Ser Val Gly Arg
885 890 895

Ser Asn Asp Ile Pro Gly Arg Arg Ala Arg Phe Ile Gly Glu Lys Ala
900 905 910

Glu Asp Pro Pro Ala Pro Ser Pro Arg Pro Ala Leu Arg Ile Pro Asn
915 920 925

Pro Leu Leu Gly Leu Asp
930

<210> 68
<211> 939
<212> PRT



<213> Aurtificial Sequence

<220>
<223> Vaccine polypeptide

<400> 68
Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Val Asp
1 5 10 15

Ala Gly Lys Ala Asp His Tyr Ala Val Thr Thr Leu Ala Asp Gly Gly
20 25 30

Glu Val Thr Trp Ala Ile Asp Leu Asn Ala Gly Gly Ala Ala Leu Leu
35 40 45

Ile Ala Leu Leu Ile Ala Ala Gly Gln Arg Leu Leu Tyr Ile Pro Gly
50 55 60

Arg Thr Val His His Ala Ala Gly Ser Tyr Arg Gly Glu Ala Pro Val
65 70 75 80

Lys GIn Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu
85 90 95

Ser Asn Pro Gly Pro Met Gln Ile Phe Val Lys Leu Pro Leu Leu Thr
100 105 110

Ile Gly Asp Gln Phe Pro Ala Tyr Glu Leu Thr Ala Leu Ile Ala Gly
115 120 125

Asp Leu Ser Lys Val Asp Ala Lys Gln Pro Gly Asp Tyr Phe Thr Thr
130 135 140

Val Thr Ser Glu Asp His Ala Gly Lys Trp Arg Val Val Phe Phe Trp
145 150 155 160

Pro Lys Asp Phe Thr Gly Pro Glu Ile Ala Thr Phe Gly Lys Leu Asn
165 170 175

Asp Glu Phe Glu Asp Arg Asp Ala Gln Val Leu Gly Val Ser Ile Asp
180 185 190



Ser Glu Phe Val His Phe Asn Trp Arg Ala Gln His Glu Asp Leu Lys
195 200 205

Asn Leu Pro Phe Pro Met Leu Ser Asp Ile Lys Arg Glu Leu Ser Leu
210 215 220

Ala Thr Gly Val Leu Asn Ala Asp Gly Val Ala Asp Arg Ala Thr Phe
225 230 235 240

Ile Val Asp Pro Asn Asn Glu Ile GIn Phe Val Ser Val Thr Ala Gly
245 250 255

Ser Val Gly Arg Asn Val Glu Glu Val Leu Arg Val Leu Asp Ala Leu
260 265 270

Gln Ser Asp Glu Leu Cys Ala Cys Asn Trp Arg Lys Gly Asp Pro Thr
275 280 285

Leu Asn Ala Thr Glu Leu Leu Lys Ala Ser Ala Leu Gly Ser Ile Val
290 295 300

Gly GIn Thr Tyr Arg Glu Val Glu Val Val Leu Val Asp Gly Gly Ser
305 310 315 320

Thr Asp Arg Thr Leu Asp Ile Ala Asn Ser Phe Arg Pro Glu Leu Gly
325 330 335

Ser Arg Leu Val Val His Ser Gly Pro Asp Asp Gly Pro Tyr Asp Ala
340 345 350

Met Asn Arg Gly Val Gly Val Ala Thr Gly Glu Trp Val Leu Phe Leu
355 360 365

Gly Ala Asp Asp Thr Leu Tyr Glu Pro Thr Thr Leu Ala Gln Val Ala
370 375 380

Ala Phe Leu Gly Asp His Ala Ala Ser His Leu Val Tyr Gly Asp Val
385 390 395 400

Val Met Arg Ser Thr Lys Ser Arg His Ala Gly Pro Phe Asp Leu Asp
405 410 415



Arg Leu Leu Phe Glu Thr Asn Leu Cys His Gln Ser Ile Phe Tyr Arg
420 425 430

Arg Glu Leu Phe Asp Gly lle Gly Pro Tyr Asn Leu Arg Tyr Arg Val
435 440 445

Trp Ala Asp Trp Asp Phe Asn Ile Arg Cys Phe Ser Asn Pro Ala Leu
450 455 460

Ile Thr Arg Tyr Met Asp Val Val Ile Ser Glu Tyr Asn Asp Met Thr
465 470 475 480

Gly Phe Ser Met Arg Gln Gly Thr Asp Lys Glu Phe Arg Lys Arg Leu
485 490 495

Pro Met Tyr Phe Trp Val Ala Gly Trp Glu Thr Cys Arg Arg Met Leu
500 505 510

Ala Phe Leu Lys Asp Lys Glu Asn Arg Arg Leu Ala Leu Arg Thr Arg
515 520 525

Leu Ile Arg Val Lys Ala Val Ser Lys Glu Arg Ser Ala Glu Pro Arg
530 535 540

Ile Arg Arg His Arg His Ala Glu Ile Ile Leu Ser Met Pro Gly Phe
545 550 555 560

Gly Val Ile Leu Gly Ala Glu Phe Leu Ala Ala Thr Gly Gly Asp Met
565 570 575

Ala Ala Phe Ala Ser Ala Asp Arg Leu Ala Gly Val Ala Gly Leu Ala
580 585 590

Pro Val Pro Arg Asp Ser Gly Arg Ile Ser Gly Asn Leu Lys Arg Pro
595 600 605

Arg Arg Tyr Asp Arg Arg Leu Leu Arg Ala Cys Tyr Leu Ser Ala Leu
610 615 620

Val Ser Ile Arg Thr Asp Pro Ser Ser Arg Thr Tyr Tyr Asp Arg Lys
625 630 635 640



Arg Thr Glu Gly Lys Arg His Thr GIn Ala Val Leu Ala Leu Ala Arg
645 650 655

Arg Arg Leu Asn Val Leu Trp Ala Met Leu Arg Asp His Ala Val Tyr
660 665 670

His Pro Ala Thr Thr Thr Ala Ala Ala Arg Leu Lys Leu Arg Arg Gly
675 680 685

Glu Arg Pro Met Ser Leu Gly Gln Val Phe Asp Pro Arg Ala Asn Ala
690 695 700

Leu His Ser Phe Pro Leu Thr Gly Arg Met Pro Trp Ala Pro Phe Ile
705 710 715 720

Val Ser Ser Trp Leu Arg Asn Pro His Pro Ala Gln Tyr Phe Thr Ala
725 730 735

Arg Cys Leu Arg Ile Leu Pro Gly Leu Trp Ile Gly Ala Gln Gly Gly
740 745 750

Ser Ala Ala Lys Leu Leu Met Ser Gly Ala Pro Ile Glu Tyr Val Leu
755 760 765

Lys Asp Ser Ala Val Trp Met Phe Lys Phe Asp Ile Gly Gly Thr Pro
770 775 780

Arg Asp Ile Pro Val Ala Gly Ile Trp Asn Gly Ser Leu Trp Thr Pro
785 790 795 800

Ala Trp Gly Gly Ile His Ala Ile Ala Ser Asn Ala Tyr Gln Phe Arg
805 810 815

Asn Val Ile Pro Ala Arg Trp Ser Val Ser Ser Ala Val Leu Pro Asn
820 825 830

Tyr Arg Leu Val Ala Ala Leu Pro Met Ala Tyr His Asn Gln Arg Met
835 840 845

Arg Phe Arg Thr Asp Leu Ser Tyr Gly Val Tyr Gly Phe Ala Glu Ile



850 855 860

Asn Pro Ile Ala Leu Val Glu Lys Pro Ala Leu Ser Trp Lys Ser Arg
865 870 875 880

Leu Arg Arg Lys Asn Ser Ser Ile Ala Leu Ala Asn Met Glu Asp Gly
885 890 895

Gly Ser Val Gly Arg Ser Asn Asp Ile Pro Gly Arg Arg Ala Arg Phe
900 905 910

Ile Gly Glu Lys Ala Glu Asp Pro Pro Ala Pro Ser Pro Arg Pro Ala
915 920 925

Leu Arg Ile Pro Asn Pro Leu Leu Gly Leu Asp
930 935

<210> 69

<211> 934

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Vaccine polypeptide

<400> 69
Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Val Asp
1 5 10 15

Ala Gly Lys Ala Asp His Tyr Ala Val Thr Thr Leu Ala Asp Gly Gly
20 25 30

Glu Val Thr Trp Ala Ile Asp Leu Asn Ala Gly Gly Ala Ala Leu Leu
35 40 45

Ile Ala Leu Leu Ile Ala Ala Gly Gln Arg Leu Leu Tyr Ile Pro Gly
50 55 60

Arg Thr Val His His Ala Ala Gly Ser Tyr Arg Gly Glu Ala Pro Val
65 70 75 80

Lys GIn Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly Asp Val Glu
85 90 95



Ser Asn Pro Gly Pro Met Gln Ile Phe Val Lys Leu Pro Leu Leu Thr
100 105 110

Ile Gly Asp GIn Phe Pro Ala Tyr Glu Leu Thr Ala Leu Ile Ala Gly
115 120 125

Asp Leu Ser Lys Val Asp Ala Lys Gln Pro Gly Asp Tyr Phe Thr Thr
130 135 140

Val Thr Ser Glu Asp His Ala Gly Lys Trp Arg Val Val Phe Phe Trp
145 150 155 160

Pro Lys Asp Phe Thr Gly Pro Glu Ile Ala Thr Phe Gly Lys Leu Asn
165 170 175

Asp Glu Phe Glu Asp Arg Asp Ala Gln Val Leu Gly Val Ser Ile Asp
180 185 190

Ser Glu Phe Val His Phe Asn Trp Arg Ala Gln His Glu Asp Leu Lys
195 200 205

Asn Leu Pro Phe Pro Met Leu Ser Asp Ile Lys Arg Glu Leu Ser Leu
210 215 220

Ala Thr Gly Val Leu Asn Ala Asp Gly Val Ala Asp Arg Ala Thr Phe
225 230 235 240

Ile Val Asp Pro Asn Asn Glu Ile GIn Phe Val Ser Val Thr Ala Gly
245 250 255

Ser Val Gly Arg Asn Val Glu Glu Val Leu Arg Val Leu Asp Ala Leu
260 265 270

Gln Ser Asp Glu Leu Cys Ala Cys Asn Trp Arg Lys Gly Asp Pro Thr
275 280 285

Leu Asn Ala Thr Glu Leu Leu Lys Ala Ser Ala Leu Gly Ser Ile Val
290 295 300

Gly GIn Thr Tyr Arg Glu Val Glu Val Val Leu Val Asp Gly Gly Ser



305 310 315 320

Thr Asp Arg Thr Leu Asp Ile Ala Asn Ser Phe Arg Pro Glu Leu Gly
325 330 335

Ser Arg Leu Val Val His Ser Gly Pro Asp Asp Gly Pro Tyr Asp Ala
340 345 350

Met Asn Arg Gly Val Gly Val Ala Thr Gly Glu Trp Val Leu Phe Leu
355 360 365

Gly Ala Asp Asp Thr Leu Tyr Glu Pro Thr Thr Leu Ala Gln Val Ala
370 375 380

Ala Phe Leu Gly Asp His Ala Ala Ser His Leu Val Tyr Gly Asp Val
385 390 395 400

Val Met Arg Ser Thr Lys Ser Arg His Ala Gly Pro Phe Asp Leu Asp
405 410 415

Arg Leu Leu Phe Glu Thr Asn Leu Cys His Gln Ser Ile Phe Tyr Arg
420 425 430

Arg Glu Leu Phe Asp Gly lle Gly Pro Tyr Asn Leu Arg Tyr Arg Val
435 440 445

Trp Ala Asp Trp Asp Phe Asn Ile Arg Cys Phe Ser Asn Pro Ala Leu
450 455 460

Ile Thr Arg Tyr Met Asp Val Val Ile Ser Glu Tyr Asn Asp Met Thr
465 470 475 480

Gly Phe Ser Met Arg Gln Gly Thr Asp Lys Glu Phe Arg Lys Arg Leu
485 490 495

Pro Met Tyr Phe Trp Val Ala Gly Trp Glu Thr Cys Arg Arg Met Leu
500 505 510

Ala Phe Leu Lys Asp Lys Glu Asn Arg Arg Leu Ala Leu Arg Thr Arg
515 520 525



Leu Ile Arg Val Lys Ala Val Ser Lys Glu Arg Ser Ala Glu Pro Arg
530 535 540

Ile Arg Arg His Arg His Ala Glu Ile Ile Leu Ser Met Pro Gly Phe
545 550 555 560

Gly Val Ile Leu Gly Ala Glu Phe Leu Ala Ala Thr Gly Gly Asp Met
565 570 575

Ala Ala Phe Ala Ser Ala Asp Arg Leu Ala Gly Val Ala Gly Leu Ala
580 585 590

Pro Val Pro Arg Asp Ser Gly Arg Ile Ser Gly Asn Leu Lys Arg Pro
595 600 605

Arg Arg Tyr Asp Arg Arg Leu Leu Arg Ala Cys Val Ser Ile Arg Thr
610 615 620

Asp Pro Ser Ser Arg Thr Tyr Tyr Asp Arg Lys Arg Thr Glu Gly Lys
625 630 635 640

Arg His Thr GIn Ala Val Leu Ala Leu Ala Arg Arg Arg Leu Asn Val
645 650 655

Leu Trp Ala Met Leu Arg Asp His Ala Val Tyr His Pro Ala Thr Thr
660 665 670

Thr Ala Ala Ala Arg Leu Lys Leu Arg Arg Gly Glu Arg Pro Met Ser
675 680 685

Leu Gly GIn Val Phe Asp Pro Arg Ala Asn Ala Leu His Ser Phe Pro
690 695 700

Leu Thr Gly Arg Met Pro Trp Ala Pro Phe Ile Val Ser Ser Trp Leu
705 710 715 720

Arg Asn Pro His Pro Ala Gln Tyr Phe Thr Ala Arg Cys Leu Arg Ile
725 730 735

Leu Pro Gly Leu Trp Ile Gly Ala Gln Gly Gly Ser Ala Ala Lys Leu
740 745 750



Leu Met Ser Gly Ala Pro Ile Glu Tyr Val Leu Lys Asp Ser Ala Val
755 760 765

Trp Met Phe Lys Phe Asp Ile Gly Gly Thr Pro Arg Asp Ile Pro Val
770 775 780

Ala Gly Ile Trp Asn Gly Ser Leu Trp Thr Pro Ala Trp Gly Gly Ile
785 790 795 800

His Ala Ile Ala Ser Asn Ala Tyr Gln Phe Arg Asn Val Ile Pro Ala
805 810 815

Arg Trp Ser Val Ser Ser Ala Val Leu Pro Asn Tyr Arg Leu Val Ala
820 825 830

Ala Leu Pro Met Ala Tyr His Asn GIn Arg Met Arg Phe Arg Thr Asp
835 840 845

Leu Ser Tyr Gly Val Tyr Gly Phe Ala Glu Ile Asn Pro Ile Ala Leu
850 855 860

Val Glu Lys Pro Ala Leu Ser Trp Lys Ser Arg Leu Arg Arg Lys Asn
865 870 875 880

Ser Ser Ile Ala Leu Ala Asn Met Glu Asp Gly Gly Ser Val Gly Arg
885 890 895

Ser Asn Asp Ile Pro Gly Arg Arg Ala Arg Phe Ile Gly Glu Lys Ala
900 905 910

Glu Asp Pro Pro Ala Pro Ser Pro Arg Pro Ala Leu Arg Ile Pro Asn
915 920 925

Pro Leu Leu Gly Leu Asp
930

<210> 70

<211> 9

<212> PRT

<213> Aurtificial Sequence

<220>



<223> a 2A peptide fragment

<220>

<221> misc_feature

<222> (5)..(5)

<223> Xaa can be any naturally occurring amino acid

<400> 70

Gly Asp Val Glu Xaa Asn Pro Gly Pro
1 5

<210> 71

<211> 24

<212> PRT

<213> Aurtificial Sequence

<220>
<223> a 2A peptide

<400> 71

Ala Pro Val Lys Gln Thr Leu Asn Phe Asp Leu Leu Lys Leu Ala Gly
1 5 10 15

Asp Val Glu Ser Asn Pro Gly Pro
20

<210> 72

<211> 4

<212> PRT

<213> Aurtificial Sequence

<220>
<223> peptide fragment

<400> 72

Met Thr Val Thr
1

<210> 73

<211> 10

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic peptide

<400> 73



Val Asp Ala Gly Lys Ala Asp His Tyr Ala
1 5 10

<210> 74

<211> 7

<212> PRT

<213> Aurtificial Sequence

<220>
<223> leader sequence

<400> 74

Met Gln Ile Phe Val Lys Leu
1 5

<210> 75

<211> 13

<212> PRT

<213> Aurtificial Sequence

<220>
<223> peptide tag

<400> 75

Pro Ala Leu Arg Ile Pro Asn Pro Leu Leu Gly Leu Asp
1 5 10

<210> 76

<211> 9

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Mpa T cell epitope

<400> 76

Gly Phe Ala Glu Ile Asn Pro Ile Ala
1 5

<210> 77

<211> 4

<212> PRT

<213> Aurtificial Sequence

<220>
<223> peptide linker



<400> 77

Ser Gly Ser Gly
1

<210> 78

<211> 4

<212> PRT

<213> Aurtificial Sequence

<220>
<223> peptide linker

<400> 78

Gly Gly Gly Ser
1

<210> 79

<211> 5

<212> PRT

<213> Aurtificial Sequence

<220>
<223> peptide linker

<400> 79

Glu Ala Ala Ala Lys
1 5

<210> 80

<211> 12

<212> PRT

<213> Aurtificial Sequence

<220>
<223> peptide linker

<400> 80

His Glu Tyr Gly Ala Glu Ala Leu Glu Arg Ala Gly
1 5 10

<210> 81

<211> 15

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic peptide



<400> 81

Tyr Leu Ser Ala Leu Val Ser Ile Arg Thr Asp Pro Ser Ser Arg
1 5 10 15

<210> 82

<211> 15

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic peptide

<220>

<221> MOD_RES

<222> (14)..(14)

<223> PHOSPHORYLATION

<400> 82

Tyr Leu Ser Ala Leu Val Ser Ile Arg Thr Asp Pro Ser Ser Arg
1 5 10 15

<210> 83

<211> 106

<212> PRT

<213> Aurtificial Sequence

<220>
<223> vaccine polypeptide

<400> 83
Met Thr Val Thr Glu Val Val Val Ala Gln Pro Val Trp Ala Gly Val
1 5 10 15

Asp Ala Gly Lys Ala Asp His Tyr Cys Met Val Ile Asn Asp Asp Ala
20 25 30

Gln Arg Leu Leu Ser Gln Arg Val Ala Asn Asp Glu Ala Ala Leu Leu
35 40 45

Glu Leu Ile Ala Ala Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr
50 55 60

Trp Ala Ile Asp Leu Asn Ala Gly Gly Ala Ala Leu Leu Ile Ala Leu
65 70 75 80



Leu Ile Ala Ala Gly GIn Arg Leu Leu Tyr Ile Pro Gly Ala Thr Val
85 90 95

His His Ala Ala Gly Ser Tyr Arg Gly Glu
100 105

<210> 84

<211> 77

<212> PRT

<213> Aurtificial Sequence

<220>
<223> vaccine polypeptide

<400> &4

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Val Asp
1 5 10 15

Ala Gly Lys Ala Asp His Tyr Ala Val Thr Thr Leu Ala Asp Gly Gly
20 25 30

Glu Val Thr Trp Ala Ile Asp Leu Asn Ala Gly Gly Ala Ala Leu Leu
35 40 45

Ile Ala Leu Leu Ile Ala Ala Gly Gln Arg Leu Leu Tyr Ile Pro Gly
50 55 60

Ala Thr Val His His Ala Ala Gly Ser Tyr Arg Gly Glu
65 70 75

<210> 85

<211> 15

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 85

Glu Leu Ile Ala Ala Val Thr Thr Leu Ala Asp Gly Gly Glu Val
1 5 10 15

<210> 86

<211> 15

<212> PRT

<213> Mycobacterium avium paratuberculosis



<400> 86

Asp Arg Lys Arg Thr Glu Gly Lys Arg His Thr Gln Ala Val Leu
1 5 10 15

<210> 87

<211> 15

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 87

Asn Lys Ser Arg Ala Ala Leu Ile Leu Leu Thr Gly Tyr Gln Thr
1 5 10 15

<210> 88

<211> 15

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 88

Ala Lys Glu Val Met Ala Leu Asp Thr Glu Ile Gly Asp Thr Asp
1 5 10 15

<210> 89

<211> 15

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 89

Ala Leu Asp Thr Glu Ile Gly Asp Thr Asp Ala Met Ile Glu Glu
1 5 10 15

<210> 90

<211> 40

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 90
Gly Arg Ile Ser Gly Asn Leu Lys Arg Pro Arg Arg Tyr Asp Arg Arg
1 5 10 15

Leu Leu Arg Ala Cys Tyr Leu Ser Ala Leu Val Ser Ile Arg Thr Asp
20 25 30



Pro Ser Ser Arg Thr Tyr Tyr Asp
35 40

<210> 91

<211> 18

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 91

Asn Lys Ser Arg Ala Ala Leu Ile Leu Leu Thr Gly Tyr Gln Thr Pro
1 5 10 15

Asp Ala

<210> 92

<211> 18

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 92

Asn Leu Lys Arg Pro Arg Arg Tyr Asp Arg Arg Leu Leu Arg Ala Gly
1 5 10 15

Tyr Leu

<210> 93

<211> 10

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 93

Met Val Ile Asn Asp Asp Ala Gln Arg Leu
1 5 10

<210> 94

<211> 11

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 94

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Cys
1 5 10



<210> 95

<211> 11

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 95

Cys Asn Leu Lys Arg Pro Arg Arg Tyr Asp Arg
1 5 10

<210> 96

<211> 11

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 96

Cys Val Ser Ile Arg Thr Asp Pro Ser Ser Arg
1 5 10

<210> 97

<211> 15

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 97

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Cys
1 5 10 15

<210> 98

<211> 16

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 98

Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr Trp Ala Ile Asp Cys
1 5 10 15

<210> 99

<211> 16

<212> PRT

<213> Mycobacterium avium paratuberculosis

<400> 99

Tyr Leu Ser Ala Leu Val Ser Ile Arg Thr Asp Pro Ser Ser Arg Cys
1 5 10 15



<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

100

10

PRT

Mycobacterium avium paratuberculosis

MOD_RES

(..(1)
ACETYLATION

MISC_FEATURE
(10)..(10)
8branchedPolylysineOctamer

100

Met Val Ile Asn Asp Asp Ala Gln Arg Leu

1

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5 10

101

10

PRT

Mycobacterium avium paratuberculosis

MISC_FEATURE

..(1)
Biotinyl

MOD_RES
(10)..(10)
AMIDATION

101

Met Val Ile Asn Asp Asp Ala Gln Arg Leu

1

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

5 10

102

9

PRT

Mycobacterium avium paratuberculosis

MISC_FEATURE

D..(1)
Biotinyl



<220>
<221>
<222>
<223>

<400>

MOD_RES

©)..09)
AMIDATION

102

Met Val Ile Asn Asp Asp Leu Gln Arg

1

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

103

8

PRT

Mycobacterium avium paratuberculosis

MISC_FEATURE

(D)..(1)
Biotinyl

MOD_RES

(8)..(8)
AMIDATION

103

Met Val Ile Asn Asn Asp Ala Glu

1

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

104

11

PRT

Mycobacterium avium paratuberculosis

MOD_RES

(-
ACETYLATION

MOD_RES

an..aan
8branchedPolylysineOctamer

104

Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr

1

5 10



<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

105

11

PRT

Mycobacterium avium paratuberculosis

MISC_FEATURE

D..(1)
Biotinyl

MOD_RES

(11)..(11)
AMIDATION

105

Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr

1

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5 10

106

11

PRT

Mycobacterium avium paratuberculosis

MISC_FEATURE

..(1)
Biotinyl

MOD_RES

(11)..(11)
AMIDATION

106

Val Ala Thr Met Ala Asp Gly Gly Glu Val Thr

1

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

5 10

107

11

PRT

Mycobacterium avium paratuberculosis

MISC_FEATURE

D..(1)
Biotinyl



<220>
<221>
<222>
<223>

<400>

MOD_RES

(11)..(11)
AMIDATION

107

Val Thr Arg Leu Ala Asp Gly Gly Glu Val Thr

1

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5 10

108

10

PRT

Mycobacterium avium paratuberculosis

MOD_RES

(-.(1)
ACETYLATION

MISC_FEATURE
(10)..(10)
8branchedPolylysineOctamer

108

Asn Leu Lys Arg Pro Arg Arg Tyr Asp Arg

1

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5 10

109

10

PRT

Mycobacterium avium paratuberculosis

MISC_FEATURE

1)..(1)
Biotinyl

MOD_RES
(10)..(10)
AMIDATION

109

Asn Leu Lys Arg Pro Arg Arg Tyr Asp Arg

1

5 10



<210> 110

211> 7

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>

<221> MISC_FEATURE
<222> (1)..(1)

<223> Biotinyl

<220>
<221> MOD_RES
<222> (7).(7)

<223> AMIDATION

<400> 110

Asn Leu Lys Arg Pro Arg Arg
1 5

<210> 111

<211> 10

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>

<221> MISC_FEATURE
<222> (1)..(1)

<223> Biotinyl

<220>
<221> MOD_RES
<222> (10)..(10)

<223> ACETYLATION

<400> 111

Asn Leu Arg Arg Pro Arg Arg Tyr His Arg
1 5 10

<210> 112

<211> 10

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>

<221> MISC_FEATURE
<222> (1)..(1)

<223> Biotinyl



<220>
<221> MOD_RES
<222> (10)..(10)
<223> AMIDATION

<400> 112

Asn Leu His Arg Pro Arg Arg Tyr His Arg
1 5 10

<210> 113

<211> 10

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MISC_FEATURE
<222> (1).(1)
<223> Biotinyl

<220>
<221> MOD_RES
<222> (10)..(10)
<223> AMIDATION

<400> 113

Asn Met Arg Arg Pro Arg Arg Tyr Asn Arg
1 5 10

<210> 114

<211> 10

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MISC_FEATURE
<222> (1).(1)
<223> Biotinyl

<220>
<221> MOD_RES
<222> (10)..(10)
<223> AMIDATION

<400> 114

Asn Leu Arg Arg Pro Lys Arg Tyr Asn Arg
1 5 10



<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

115

10

PRT

Mycobacterium avium paratuberculosis

MISC_FEATURE

D..(1)
Biotinyl

MOD_RES
(10)..(10)
AMIDATION

115

Asn Leu GIn Arg Pro Arg Arg Tyr Asn Arg

1

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

1

<210>
<211>

5 10

116

10

PRT

Mycobacterium avium paratuberculosis

MOD_RES

(1..(1)
ACETYLATION

MISC_FEATURE
(10)..(10)

8branchedPolylysineOctamer
116
Val Ser Ile Arg Thr Asp Pro Ser Ser Arg
5 10
117
10
PRT

<212>
<213>

<220>
<221>
<222>
<223>

Mycobacterium avium paratuberculosis

MISC_FEATURE

D..(1)
Biotinyl



<220>
<221> MOD_RES
<222> (10)..(10)
<223> AMIDATION

<400> 117

Val Ser Ile Arg Thr Asp Pro Ser Ser Arg
1 5 10

<210> 118

<211> 7

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>

<221> MISC_FEATURE
<222> (1)..(1)

<223> biotinyl

<220>
<221> MOD_RES
<222> (7).(7)

<223> AMIDATION

<400> 118

Val Ser Ile Arg Thr Asp Pro
1 5

<210> 119

<211> 9

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MISC_FEATURE
<222> (1).(1)
<223> Biotinyl

<220>
<221> MOD_RES
<222> (9)..09)

<223> AMIDATION

<400> 119

Ser Ile Arg Ser Asp Pro Ser Ser Arg
1 5



<210> 120

<211> 10

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>

<221> MISC_FEATURE
<222> (1)..(1)

<223> Biotinyl

<220>
<221> MOD_RES
<222> (10)..(10)
<223> AMIDATION

<400> 120

Tyr Ser Ile Arg Ser Asp Pro Ala Ser Arg
1 5 10

<210> 121

<211> 10

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>

<221> MISC_FEATURE
<222> (1)..(1)

<223> Biotinyl

<220>
<221> MOD_RES
<222> (10)..(10)
<223> AMIDATION

<400> 121

Val Ser Val Arg Tyr Asp Pro Ser Ser Arg
1 5 10

<210> 122

<211> 10

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>

<221> MISC_FEATURE
<222> (1)..(1)

<223> Biotinyl



<220>
<221> MOD_RES
<222> (10)..(10)
<223> AMIDATION

<400> 122

Ile Ala Ile Arg Thr Asp Pro Ala Ser Arg
1 5 10

<210> 123

<211> 11

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MOD_RES
<222> (1).(1)

<223> ACETYLATION

<400> 123

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Cys
1 5 10

<210> 124

<211> 12

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MOD_RES
<222> (1)..(1)

<223> ACETYLATION

<400> 124

Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr Cys
1 5 10

<210> 125

<211> 11

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MOD_RES
<222> (1).(1)



<223> ACETYLATION
<400> 125

Asn Leu Lys Arg Pro Arg Arg Tyr Asp Arg Cys
1 5 10

<210> 126

<211> 11

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MOD_RES
<222> (1).(1)

<223> ACETYLATION

<400> 126

Val Ser Ile Arg Thr Asp Pro Ser Ser Arg Cys
1 5 10

<210> 127

<211> 15

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MOD_RES
<222> (15)..(15)
<223> AMIDATION

<400> 127

Cys Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg
1 5 10 15

<210> 128

<211> 14

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MISC_FEATURE
<222> (1).(1)
<223> Biotinyl

<220>
<221> MOD_RES



<222> (14)..(14)
<223> AMIDATION

<400> 128

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg
1 5 10

<210> 129

<211> 14

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>

<221> MISC_FEATURE
<222> (1)..(1)

<223> Biotinyl

<220>
<221> MOD_RES
<222> (14)..(14)
<223> AMIDATION

<400> 129

Met Val Ile Asn Asp Asp Leu Gln Arg Ile Ile Leu Phe Leu
1 5 10

<210> 130

<211> 14

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>

<221> MISC_FEATURE
<222> (1)..(1)

<223> Biotinyl

<220>
<221> MOD_RES
<222> (14)..(14)
<223> AMIDATION

<400> 130
Met Ser Ile Asn Asp Asp Ala GIn Lys Leu Lys Asp Arg Leu
1 5 10

<210> 131
<211> 15



<212> PRT
<213> Mycobacterium avium paratuberculosis

<220>

<221> MOD_RES

<222> (13)..(13)

<223> PHOSPHORYLATION

<220>

<221> MISC_FEATURE
<222> (15)..(15)

<223> Amide BSA conjugated

<400> 131

Cys Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg
1 5 10 15

<210> 132

<211> 14

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MISC_FEATURE
<222> (1).(1)
<223> Biotinyl

<220>
<221> MOD_RES

<222> (12)..(12)

<223> PHOSPHORYLATION

<220>
<221> MOD_RES
<222> (14)..(14)
<223> AMIDATION

<400> 132

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg
1 5 10

<210> 133

<211> 14

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MISC_FEATURE



<222> (1).(1)
<223> Biotinyl

<220>
<221> MOD_RES
<222> (14)..(14)
<223> AMIDATION

<400> 133

Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg
1 5 10

<210> 134

<211> 21

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MOD_RES
<222> (1).(1)

<223> ACETYLATION

<220>

<221> MISC_FEATURE
<222> (21)..(21)

<223> BSA conjugated

<400> 134

Ala Ala Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr Trp Ala Ile
1 5 10 15

Asp Gly Lys Lys Cys
20

<210> 135

<211> 20

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MISC_FEATURE
<222> (1).(1)
<223> Biotinyl

<220>
<221> MOD_RES
<222> (20)..(20)
<223> AMIDATION



<400> 135

Lys Lys Gly Ala Ala Val Thr Thr Leu Ala Asp Gly Gly Glu Val Thr
1 5 10 15

Trp Ala Ile Asp
20

<210> 136

<211> 20

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>

<221> MISC_FEATURE
<222> (1)..(1)

<223> Biotinyl

<220>
<221> MOD_RES
<222> (20)..(20)
<223> AMIDATION

<400> 136

Lys Lys Gly Ala Ala Gly Thr Thr Leu Ala Asp Gly Gly Glu Val Thr
1 5 10 15

Trp Ala Ile Asp
20

<210> 137

<211> 20

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>

<221> MISC_FEATURE
<222> (1)..(1)

<223> Biotinyl

<220>
<221> MOD_RES
<222> (20)..(20)
<223> AMIDATION

<400> 137



Lys Lys Gly Ser Thr Val Ala Thr Met Ala Asp Gly Gly Glu Val Thr
1 5 10 15

Trp Ala Ile Asp
20

<210> 138

<211> 20

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MISC_FEATURE
<222> (1).(1)
<223> Biotinyl

<220>
<221> MOD_RES
<222> (20)..(20)
<223> AMIDATION

<400> 138

Lys Lys Gly Gln Ala Val Thr Arg Leu Ala Asp Gly Gly Glu Val Thr
1 5 10 15

Trp Ala Val Asp
20

<210> 139

<211> 20

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MISC_FEATURE
<222> (1).(1)
<223> Biotinyl

<220>
<221> MOD_RES
<222> (20)..(20)
<223> AMIDATION

<400> 139

Lys Lys Gly Phe Glu Val Thr Thr Leu Ala Asp Gly Thr Glu Val Ala
1 5 10 15



Thr Ser Pro Leu

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20

140

16

PRT

Mycobacterium avium paratuberculosis

MOD_RES
(15)..(15)
PHOSPHORYLATION

MISC_FEATURE
(16)..(16)
Amide BSA conjugated

140

Cys Tyr Leu Ser Ala Leu Val Ser Ile Arg Thr Asp Pro Ser Ser Arg

1

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5 10 15

141

15

PRT

Mycobacterium avium paratuberculosis

MISC_FEATURE

D..(1)
Biotinyl

MOD_RES
(14)..(14)
PHOSPHORYLATION

MOD_RES
(15)..(15)
AMIDATION

141

Tyr Leu Ser Ala Leu Val Ser Ile Arg Thr Asp Pro Ser Ser Arg

1

<210>

5 10 15

142



<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

15
PRT
Mycobacterium avium paratuberculosis

MISC_FEATURE

D..(1)
Biotinyl

MOD_RES

(15)..(15)
AMIDATION

142

Tyr Leu Ser Ala Leu Val Ser Ile Arg Thr Asp Pro Ser Ser Arg

1

<210>
<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5 10 15

143

15

PRT

Mycobacterium avium paratuberculosis

MISC_FEATURE

D..(1)
Biotinyl

MOD_RES
(14)..(14)
PHOSPHORYLATION

MOD_RES
(15)..(15)
AMIDATION

143

Tyr Leu Ser Ala Leu Tyr Ser Ile Arg Ser Asp Pro Ala Ser Arg

1

<210>
<211>
<212>
<213>

<220>

5 10 15

144

15

PRT

Mycobacterium avium paratuberculosis



<221> MISC_FEATURE
<222> (1)..(1)
<223> Biotinyl

<220>

<221> MOD_RES

<222> (14)..(14)

<223> PHOSPHORYLATION

<220>
<221> MOD_RES
<222> (15)..(15)
<223> AMIDATION

<400> 144

Tyr Leu Ser Ala Leu Val Ser Val Arg Tyr Asp Pro Ser Ser Arg
1 5 10 15

<210> 145

<211> 15

<212> PRT

<213> Mycobacterium avium paratuberculosis

<220>
<221> MISC_FEATURE
<222> (1).(1)
<223> Biotinyl

<220>
<221> MOD_RES

<222> (14)..(14)

<223> PHOSPHORYLATION

<220>
<221> MOD_RES
<222> (15)..(15)
<223> AMIDATION

<400> 145

Tyr Leu Ser Ala Gln Ile Ala Ile Arg Thr Asp Pro Ala Ser Arg
1 5 10 15

<210> 146

<211> 42

<212> PRT

<213> Aurtificial Sequence

<220>
<223> Synthetic polypeptide



<400> 146
Met Val Ile Asn Asp Asp Ala Gln Arg Leu Leu Ser Gln Arg Val Asp
1 5 10 15

Ala Gly Lys Ala Asp His Tyr Ala Val Thr Thr Leu Ala Asp Gly Gly
20 25 30

Glu Val Thr Trp Ala Ile Asp Leu Asn Ala
35 40



