<110>

<120>
<130> AHO6

<150>
<151>

61/0
2007

<160> 16
<170>
<210> 1

<211> 2820
<212> DNA
<213>

<400> 1
atgaaaaaga

ccaagtgaag
tcaacgactg
aatcaacaaa
aagttaaatg
gtatatgatc
gttgttgaaa
tcattatctt
attgctgaag
tttaatggaa
aatgcaggat
ggtatagtaa
gaaaatgttg
tctgttaata
aaccctaata
gaagtgtatg
acaaacccaa
tttgatgcag

ttcgttecac
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Francis,

David F.

673

14,782
-12-19

taattacaat
aaccaccaac
tagcaccagg
ttagatttag
ttggtaatgce
caacaattcg
ttagaacaga
atgtattaat
ttgaaactga
atggttttac
tctttgetea
atgcaaccgg
tatctaatgt
gaggtttaat
catcaggtcg
gtgactatca
tgtatatgtt
atgtttggta

cagtgatcgt

SEQUENCE LISTING

LTD

Michael J.

PatentIn version 3.4

Piscirickettsia salmonis

gatgttattg
tacagtgcca
tgaacataca
tattcaaggt
tgttgaagat
tgcaacacta
agaagaacta
gaatgatatt
ttctgggcaa
aattagtggc
aattggtgca
atggtccggt
aagagttact
ccaatatgct
ttctgetggt
agcacttgga
acctacagta
tattgaaaat

tcctgaatta

gtgttatcac
gatgttgaat
ctagttgcaa
attgtatctg
ggtatgaaat
gagtttacag
cgtgcaattc
gaactaacag
atcattccag
atattagttg
actgcaattg
ggtatcgcag
gtaacaggta
tacggtattg
ttagtggttg
acacctaact
gatatgaaaa
ggtacatatc

ggtattacaa

Vaccine Antigens from Piscirickettsia Salmonis

ttgtgttggt
ccatcgaatt
aagcattacc
gtgtatccat
ttacagtcgt
ttgtaaatgt
atacaaatga
ctccatggac
gtacgccatt
aaagtgaaga
ttaagaatac
gtattaacga
catccgcagg
gtaaagttgt
ctaatgatgg
atacagcatt
catcttcaac
cattattaaa

ttaaaaatac

cgcttgtacc
taatatgact
tgaaggatct
tacgggtgat
agcaacatct
tggtgttgaa
aggtggttta
accaattggt
taatggtatc
accattattt
aacatttgaa
aggtttaata
ttcgctagta
tagtgaaaca
atcaatgatt
tagtccatca
ttgggcttca
acatgaagga

tgagttaaat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



catgatgttg
agtgaagtta
ggtttagtta
acaattgatg
attgtagatg
caaacaaacc
tctaattgga
tttacaggtg
ggatggaata
tttgaaggta
actattcaag
atcgttgaac
gatagtggtc
tttgctaacg
gatggtaaac
gatagcgcaa
gtattacctg
ggtcaagtag
acttctaatt
ccatttacag
ggcggatgga
cactttgaag
ggtactatta
gcaattgttg
tcagatggtg
gtatatgcaa
gatgatggta
ttctcaagtg
<210> 2

<211> 939

<212> PRT
<213>

aagtatcaag
ttgtttatge
catttgatat
gtactgaagt
atacagtgta
cagacaattt
cagcaattgg
tatttgatgg
aaggtttctt
atctagaagc
atgtagttgt
ataaccatgg
ctacagcagt
cagatacagt
acattattag
tctggttaat
aaacagtagt
atccagaagc
ggacagcaat
gtgtatttga
ataaaggttt
gtaatattga
tggatgttgt
aacataacca
gtcctacagt
atgttgacac
cacacattat

atgtttggac

tgaactacaa
acttaaagaa
cactacaatt
tagtgctgaa
tattgaaaca
aagtaaaaca
tattgcacca
tcaaggctat
tggatatatt
aaacgcatgg
tgatattgaa
tctacttaaa
tggactggtt
aggtacagca
tgcccaagac
cgtagatgge
ttatattgaa
attatcaaaa
tggtattgca
tggtcaaggc
ctttggttac
agcaaacgca
agtagacatt
cggtttactt
agttggacta
agtaggtact
tagtgcttca

aattattgat

Piscirickettsia salmonis

ataaatgcag
gcagtagcag
gctgctaact
aaaacattta
gaaacacaat
tttgtattat
aatgaagacg
aagatctcag
ggaacaactg
tcaggtgcac
gtatatgtct
aatattgtcg
gttactaact
aacttagtat
tttgttaaag
caagtacctg
acagaagcag
acatacaaac
ccaaatgaag
tataagatct
attggaacaa
tggtcaggtyg
gaagtatatg
aaaaatatta
gttgttacta
ttaaacttag
aactttgtta

ggtagcaccc

aagtcattaa
gtgtagcaat
tctcatttac
caggcgtata
tattaaactt
taaatgatat
aaggtattgt
gtattagtat
gtgttgttaa
ttgcagcaaa
ggggtaataa
tattaggtaa
ttggtacttt
ctaatggtge
ctacaactta
tattaattaa
aattattaag
ttaaaaatga
acgaaggtat
caggtattag
cgggtgttgt
cacttgcagc
tctggggtaa
tcgtcttagg
actttggtac
tatcatttgg
aagcagaaac

ctgtattaaa

cccagaaggt
tagtgaaaca
agtagtagtg
taaccctgaa
acttgctgga
tgtcttaact
aggtgttcca
gccaggtggt
aaacacacac
taactcaggt
tggtggcgea
agctgtatca
agaaaatgta
tcteogetgat
tgcaaacttt
tgaagataca
cctacttget
tatcgttcta
tgtaggtgtt
tatgccaggt
taaaaataca
aaataactcg
taatggtggt
taaagctgta
actagaagat
tagcgtagea
ttatgcaaac

acaagcataa

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



<400>

Met Lys Lys

1

Val

Glu

His

Arg

65

Lys

Val

Thr

Glu

Val

145

Ile

Phe

Val

Gly

Ala
225

Ala

Ser

Thr

50

Phe

Leu

Ala

Val

Leu

130

Leu

Ala

Asn

Glu

Ala

210

Thr

Cys

Ile

35

Leu

Ser

Asn

Thr

Val

115

Arg

Met

Glu

Gly

Ser

195

Thr

Gly

Ile

Thr

20

Glu

Val

Ile

Val

Ser

100

Asn

Ala

Asn

Val

Ile

180

Glu

Ala

Trp

Ile

Pro

Phe

Ala

Gln

Gly

85

Val

Val

Ile

Asp

Glu

165

Phe

Glu

Ile

Ser

Thr

Ser

Asn

Lys

Gly

70

Asn

Tyr

Gly

His

Ile

150

Thr

Asn

Pro

Val

Gly
230

Met

Glu

Met

Ala

55

Ile

Ala

Asp

Val

Thr

135

Glu

Asp

Gly

Leu

Lys

215

Gly

Met

Glu

Thr

40

Leu

Val

Val

Pro

Glu

120

Asn

Leu

Ser

Asn

Phe

200

Asn

Ile

Leu

Pro

25

Ser

Pro

Ser

Glu

Thr

105

Val

Glu

Thr

Gly

Gly

185

Asn

Thr

Ala

Leu

10

Pro

Thr

Glu

Gly

Asp

90

Ile

Val

Gly

Ala

Gln

170

Phe

Ala

Thr

Gly

Val

Thr

Thr

Gly

Val

75

Gly

Arg

Glu

Gly

Pro

155

Ile

Thr

Gly

Phe

Ile
235

Leu

Thr

Val

Ser

60

Ser

Met

Ala

Ile

Leu

140

Trp

Ile

Ile

Phe

Glu

220

Asn

Ser

Val

Ala

45

Asn

Ile

Lys

Thr

Arg

125

Ser

Thr

Pro

Ser

Phe

205

Gly

Glu

Leu

Pro

30

Pro

Gln

Thr

Phe

Leu

110

Thr

Leu

Pro

Gly

Gly

190

Ala

Ile

Gly

Val

15

Asp

Gly

Gln

Gly

Thr

95

Glu

Glu

Ser

Ile

Thr

175

Ile

Gln

Val

Leu

Leu

Val

Glu

Ile

Asp

80

Val

Phe

Glu

Tyr

Gly

160

Pro

Leu

Ile

Asn

Ile
240



Glu

Gly

Ile

Ala

Asp

305

Thr

Thr

Tyr

Glu

Val

385

Ser

Ile

Asn

Ala

Thr
465

Asn

Ser

Gly

Gly

290

Tyr

Asn

Trp

Pro

Leu

370

Ser

Glu

Ser

Phe

Glu

450

Val

Val

Leu

Lys

275

Leu

Gln

Pro

Ala

Leu

355

Gly

Ser

Val

Glu

Ser

435

Lys

Tyr

Val

Val

260

Val

Val

Ala

Met

Ser

340

Leu

Ile

Glu

Ile

Thr

420

Phe

Thr

Ile

Ser

245

Ser

Val

Val

Leu

Tyr

325

Phe

Lys

Thr

Leu

Val

405

Gly

Thr

Phe

Glu

Asn

Val

Ser

Ala

Gly

310

Met

Asp

His

Ile

Gln

390

Tyr

Leu

Val

Thr

Thr
470

Val

Asn

Glu

Asn

295

Thr

Leu

Ala

Glu

Lys

375

Ile

Ala

Val

Val

Gly

455

Glu

Arg

Arg

Thr

280

Asp

Pro

Pro

Asp

Gly

360

Asn

Asn

Leu

Thr

Val

440

Val

Thr

Val

Gly

265

Asn

Gly

Asn

Thr

Val

345

Phe

Thr

Ala

Lys

Phe

425

Thr

Tyr

Gln

Thr

250

Leu

Pro

Ser

Tyr

Val

330

Trp

Val

Glu

Glu

Glu

410

Asp

Ile

Asn

Leu

Val

Ile

Asn

Met

Thr

315

Asp

Tyr

Pro

Leu

Val

395

Ala

Ile

Asp

Pro

Leu
475

Thr

Gln

Thr

Ile

300

Ala

Met

Ile

Pro

Asn

380

Ile

Val

Thr

Gly

Glu

460

Asn

Gly

Tyr

Ser

285

Glu

Phe

Lys

Glu

Val

365

His

Asn

Ala

Thr

Thr

445

Ile

Leu

Thr

Ala

270

Gly

Val

Ser

Thr

Asn

350

Ile

Asp

Pro

Gly

Ile

430

Glu

Val

Leu

Ser

255

Tyr

Arg

Tyr

Pro

Ser

335

Gly

Val

Val

Glu

Val

415

Ala

Val

Asp

Ala

Ala

Gly

Ser

Gly

Ser

320

Ser

Thr

Pro

Glu

Gly

400

Ala

Ala

Ser

Asp

Gly
480



Gln

Ile

Asp

Gly

Gly

545

Phe

Asn

Val

Leu

Thr

625

Phe

Ala

Lys

Asp

Thr
705

Thr

Val

Glu

Tyr

530

Phe

Glu

Asn

Trp

Lys

610

Ala

Ala

Leu

Ala

Gly

690

Val

Asn

Leu

Gly

515

Lys

Phe

Gly

Ser

Gly

595

Asn

Val

Asn

Ala

Thr

675

Gln

Val

Pro

Thr

500

Ile

Ile

Gly

Asn

Gly

580

Asn

Ile

Gly

Ala

Asp

660

Thr

Val

Tyr

Asp

485

Ser

Val

Ser

Tyr

Leu

565

Thr

Asn

Val

Leu

Asp

645

Asp

Tyr

Pro

Ile

Asn

Asn

Gly

Gly

Ile

550

Glu

Ile

Gly

Val

Val

630

Thr

Gly

Ala

Val

Glu
710

Leu

Trp

Val

Ile

535

Gly

Ala

Gln

Gly

Leu

615

Val

Val

Lys

Asn

Leu

695

Thr

Ser

Thr

Pro

520

Ser

Thr

Asn

Asp

Ala

600

Gly

Thr

Gly

His

Phe

680

Ile

Glu

Lys

Ala

505

Phe

Met

Thr

Ala

Val

585

Ile

Lys

Asn

Thr

Ile

665

Asp

Asn

Ala

Thr

490

Ile

Thr

Pro

Gly

Trp

570

Val

Val

Ala

Phe

Ala

650

Ile

Ser

Glu

Glu

Phe

Gly

Gly

Gly

Val

555

Ser

Val

Glu

Val

Gly

635

Asn

Ser

Ala

Asp

Leu
715

Val

Ile

Val

Gly

540

Val

Gly

Asp

His

Ser

620

Thr

Leu

Ala

Ile

Thr

700

Leu

Leu

Ala

Phe

525

Gly

Lys

Ala

Ile

Asn

605

Asp

Leu

Val

Gln

Trp

685

Val

Ser

Leu

Pro

510

Asp

Trp

Asn

Leu

Glu

590

His

Ser

Glu

Ser

Asp

670

Leu

Leu

Leu

Asn

495

Asn

Gly

Asn

Thr

Ala

575

Val

Gly

Gly

Asn

Asn

655

Phe

Ile

Pro

Leu

Asp

Glu

Gln

Lys

His

560

Ala

Tyr

Leu

Pro

Val

640

Gly

Val

Val

Glu

Ala
720



Gly

Asp

Glu

Gln

Lys

785

His

Ala

Tyr

Leu

Pro

865

Val

Gly

Val

Ile

Gln

Ile

Asp

Gly

770

Gly

Phe

Asn

Val

Leu

850

Thr

Tyr

Ser

Lys

Asp
930

<210>
<211>
<212>
<213>

Val

Val

Glu

755

Tyr

Phe

Glu

Asn

Trp

835

Lys

Val

Ala

Val

Ala

915

Gly

3
2499
DNA

Asp

Leu

740

Gly

Lys

Phe

Gly

Ser

820

Gly

Asn

Val

Asn

Ala

900

Glu

Ser

Pro

725

Thr

Ile

Ile

Gly

Asn

805

Gly

Asn

Ile

Gly

Val

885

Asp

Thr

Thr

Glu

Ser

Val

Ser

Tyr

790

Ile

Thr

Asn

Ile

Leu

870

Asp

Asp

Tyr

Pro

Ala

Asn

Gly

Gly

775

Ile

Glu

Ile

Gly

Val

855

Val

Thr

Gly

Ala

Val
935

Leu

Trp

Val

760

Ile

Gly

Ala

Met

Gly

840

Leu

Val

Val

Thr

Asn

920

Leu

Piscirickettsia salmonis

Ser

Thr

745

Pro

Ser

Thr

Asn

Asp

825

Ala

Gly

Thr

Gly

His

905

Phe

Lys

Lys

730

Ala

Phe

Met

Thr

Ala

810

Val

Ile

Lys

Asn

Thr

890

Ile

Ser

Gln

Thr

Ile

Thr

Pro

Gly

795

Trp

Val

Val

Ala

Phe

875

Leu

Ile

Ser

Ala

Tyr

Gly

Gly

Gly

780

Val

Ser

Val

Glu

Val

860

Gly

Asn

Ser

Asp

Lys

Ile

Val

765

Gly

Val

Gly

Asp

His

845

Ser

Thr

Leu

Ala

Val
925

Leu

Ala

750

Phe

Gly

Lys

Ala

Ile

830

Asn

Asp

Leu

Val

Ser

910

Trp

Lys

735

Pro

Asp

Trp

Asn

Leu

815

Glu

His

Gly

Glu

Ser

895

Asn

Thr

Asn

Asn

Gly

Asn

Thr

800

Ala

Val

Gly

Gly

Asp

880

Phe

Phe

Ile



<400> 3
atgcatttgg

ataatgattt
tttgatccag
attgacccga
atctatgaaa
ttgtatgatg
attacaacaa
cgttttggtt
atagatatcg
agtttaacag
tggcgtacat
gaagtattag
ggtaattggt
gtagactggt
aatcaaagtc
atttcaaatg
gtggaactac
gatattgcat
catgcaaaac
acacaaaaaa
gatacattct
gtgtctttaa
aaaaaaccca
tttaaaaatg
catcatggtg
caagccaatg
cgcactgggg
gctaaaatca
ggtattaata

ttaaccaact

tgttgttget
ttcotgettte
ataaatatct
atatgtgggt
atgtccatta
gtccacttcg
gagaagcact
caactactgc
aaagtaacgt
aatatagtac
accgttttga
tttcatcaca
ttccagatgce
tcaaatatac
ctgcaaactt
caggttttga
tagaaggtga
atcaatttgt
tacctttaaa
ttgatcagta
atggtaaaga
ttggaggaga
ggcccgaaat
gtattgactc
gtgtaatctt
gtgattacta
gagctatcta
tgccacgttt
gtgaaattga

ggttaaccga

aaaaagtaaa
tatcctattg
agatttagag
tattggtaat
cacaaatgac
cggtattggt
aggtcctggt
tatgtggact
tgaaaatgac
tgtgtctaat
ctggtttaca
atcttcttat
ttgggcaggt
accatttaaa
ctatccatca
aacagatgct
aggtttaaac
cacaggatta
tggtagtgga
tatgattgag
atttaccttt
ttctggtata
tgtagaagaa
caatgtttgg
ccaaaacgta
tgaaggtcca
tactaaagaa
tggggcaaca
ttttgagttt

aacaaactat

aaggacaaat
gtaagttgtg
aatattgtat
agtaagtggg
ggtattgtag
aatacccatg
agatttgaag
tactattatg
tttagaaaag
accttagatt
gatccaaaac
gtaccagatc
gtacctgatt
gaacaaccat
gaaccaattg
ccagcttgge
ggatcaagag
gatgaaacct
tatgttttat
tttaactcaa
aatgtacctc
tacttcgatg
ggtgatgatg
gcagttgcaa
cactacacag
ttaaaaggtg
gcatttggec
acagcatttt
aacgtaggca

aacaactaca

atatgaaaaa
tagaaaaaga
ttgatgattt
gtgtaggtaa
ttcttcaaac
gcagacgtac
tacgtatgcg
ataatggtat
tatggactac
ttgcacaaaa
gcattgatta
atgcaggaga
ttgaaacaga
atacaccaac
aacatccaat
gttatcctgt
gaatctttgt
ttgaaatgac
tagagttcta
gcgatgaaga
taggaactaa
atttattctt
tgcaacgttt
atcaacgttg
aagaaggtaa
ttgaacaaaa
caggatcttt
ggacatttaa
atgattttag

cccatcaaat

aataagctta
agaaccaaaa
tgataacgga
tggtggtgtc
caatggtgac
aggtgcaatg
tattatgcca
gaaccatgaa
aaactggatt
tgattttgaa
ttatattgat
atttaatatt
ctatacctat
accggcaaat
agcaaacctc
aactagtggt
tccacaaaat
atttagtgca
cccagcagag
ttttatagca
acgtgttgaa
taacctaact
aaacatagat
gggaggtaca
tttactcatt
taatggaaaa
tgaagtaaaa
ctacttagat
tacagtttgg

ggatagtttc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



cataatgatg
attaaatact
tctgcaagat
gaaacagatt
gttgttggtc
aaaccagttt
acaggggatg
tctcttatta
tcaaataacg
gaagatatta
aatctagtgg
gatgacttat
<210> 4

<211> 832
<212> PRT
<213>
<400> 4

Met His Leu

1

Lys Ile Ser

Val Glu

35

Cys

Glu
50

Leu Asn

Met
65

Trp Val

Ile Tyr Glu

Thr Asn Gly

His Gly Arg

gaaactggca
ttatcgatgg
actggattgg
atttagaagt
caactggggc
ctaacctttt
cagtgatttc
cagggttaaa
caaccgtgceg
ttgtatcaaa
aaggcactag

ttataaattt

Val Leu

Leu Ile

20

Lys Glu

Ile Val

Leu

Met

Glu

Phe

tatataccgt
caaacttgca
tgtatggttt
tgaatatttc
atcctctcca
accacacggt
aaatggtgaa
tgatgeocttt
cattgagtat
cttaaacgcg
agccatcaat

aacacacaag

Piscirickettsia salmonis

Leu Lys

Ile Phe

Pro Lys

40

Asp
55

Asp

Ser

Leu

25

Phe

Phe

tttgaatggc
tatacagaac
ccaaataact
aaatatgagt
acagcatttt
aatctagatt
ttgaaaactg
gaacttacat
ttagataagg
aatacattta
gtgatttttg

gtgaattga

Lys
10

Lys
Leu Ser
Pro

Asp

Asp Asn

atacactacc
atactaaagt
gggcaggaga
cattcccgga
acccaacagc
atgaaacagg
gtttactagg
taaagcttaa
atttaaatgt
caaactttac

agggaacaaa

Asp Lys Tyr

Ile Leu

30

Leu

Asp Lys

45

Tyr

Gly Ile

60

Asp

gacgcctcat
tccaacgatg
tccaaacttt
tcatccgtat
gccaataaaa
ttatatgtta
cagtgctgag
agcaaaagcc
gataagtggt
atccgtaatt

tatcacatat

Met
15

Lys
Val Ser
Leu

Asp

Pro Asn

Ile

Asn

Asp

100

Arg

Gly

Val

85

Leu

Thr

Asn

70

His

Tyr

Gly

Ser

Tyr

Asp

Ala

Lys

Thr

Gly

Met

Trp

Asn

Pro

105

Ile

Gly

Asp

90

Leu

Thr

Val

75

Gly

Arg

Thr

Gly

Ile

Gly

Arg

Asn

Val

Ile

Glu

Gly

Val

Gly

110

Ala

Gly

Leu

95

Asn

Leu

Val

80

Gln

Thr

Gly

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2499



Pro

Thr

145

Ile

Thr

Asp

Phe

Ser

225

Gly

Asp

Pro

Pro

Gly

305

Val

Val

Thr

Gly

130

Thr

Asp

Asn

Phe

Thr

210

Ser

Asn

Tyr

Tyr

Ser

290

Phe

Glu

Pro

Phe

115

Arg

Ala

Ile

Trp

Ala

195

Asp

Gln

Trp

Thr

Thr

275

Glu

Glu

Leu

Gln

Glu
355

Phe

Met

Glu

Ile

180

Gln

Pro

Ser

Phe

Tyr

260

Pro

Pro

Thr

Leu

Asn

340

Met

Glu

Trp

Ser

165

Ser

Asn

Lys

Ser

Pro

245

Val

Thr

Ile

Asp

Glu

325

Asp

Thr

Val

Thr

150

Asn

Leu

Asp

Arg

Tyr

230

Asp

Asp

Pro

Glu

Ala

310

Gly

Ile

Phe

Arg

135

Tyr

Val

Thr

Phe

Ile

215

Val

Ala

Trp

Ala

His

295

Pro

Glu

Ala

Ser

120

Met

Tyr

Glu

Glu

Glu

200

Asp

Pro

Trp

Phe

Asn

280

Pro

Ala

Gly

Tyr

Ala
360

Arg

Tyr

Asn

Tyr

185

Trp

Tyr

Asp

Ala

Lys

265

Asn

Ile

Trp

Leu

Gln

345

His

Ile

Asp

Asp

170

Ser

Arg

Tyr

His

Gly

250

Tyr

Gln

Ala

Arg

Asn

330

Phe

Ala

Met

Asn

155

Phe

Thr

Thr

Ile

Ala

235

Val

Thr

Ser

Asn

Tyr

315

Gly

Val

Lys

Pro

140

Gly

Arg

Val

Tyr

Asp

220

Gly

Pro

Pro

Pro

Leu

300

Pro

Ser

Thr

Leu

125

Arg

Met

Lys

Ser

Arg

205

Glu

Glu

Asp

Phe

Ala

285

Ile

Val

Arg

Gly

Pro
365

Phe

Asn

Val

Asn

190

Phe

Val

Phe

Phe

Lys

270

Asn

Ser

Thr

Gly

Leu

350

Leu

Gly

His

Trp

175

Thr

Asp

Leu

Asn

Glu

255

Glu

Phe

Asn

Ser

Ile

335

Asp

Asn

Ser

Glu

160

Thr

Leu

Trp

Val

Ile

240

Thr

Gln

Tyr

Ala

Gly

320

Phe

Glu

Gly



Ser

Asp

385

Asp

Lys

Asp

Glu

Ile

465

His

Asn

Gly

Lys

Pro

545

Gly

Ser

Tyr

Gly

370

Gln

Thr

Arg

Asp

Glu

450

Asp

His

Leu

Val

Glu

530

Arg

Ile

Thr

Thr

Tyr

Tyr

Phe

Val

Leu

435

Gly

Ser

Gly

Leu

Glu

515

Ala

Phe

Asn

Val

His
595

Val

Met

Tyr

Glu

420

Phe

Asp

Asn

Gly

Ile

500

Gln

Phe

Gly

Ser

Trp

580

Gln

Leu

Ile

Gly

405

Val

Phe

Asp

Val

Val

485

Gln

Asn

Gly

Ala

Glu

565

Leu

Met

Leu

Glu

390

Lys

Ser

Asn

Val

Trp

470

Ile

Ala

Asn

Pro

Thr

550

Ile

Thr

Asp

Glu

375

Phe

Glu

Leu

Leu

Gln

455

Ala

Phe

Asn

Gly

Gly

535

Thr

Asp

Asn

Ser

Phe

Asn

Phe

Ile

Thr

440

Arg

Val

Gln

Gly

Lys

520

Ser

Ala

Phe

Trp

Phe
600

Tyr

Ser

Thr

Gly

425

Lys

Leu

Ala

Asn

Asp

505

Arg

Phe

Phe

Glu

Leu

585

His

Pro

Ser

Phe

410

Gly

Lys

Asn

Asn

Val

490

Tyr

Thr

Glu

Trp

Phe

570

Thr

Asn

Ala

Asp

395

Asn

Asp

Pro

Ile

Gln

475

His

Tyr

Gly

Val

Thr

555

Asn

Glu

Asp

Glu

380

Glu

Val

Ser

Arg

Asp

460

Arg

Tyr

Glu

Gly

Lys

540

Phe

Val

Thr

Gly

Thr

Asp

Pro

Gly

Pro

445

Phe

Trp

Thr

Gly

Ala

525

Ala

Asn

Gly

Asn

Asn
605

Gln

Phe

Leu

Ile

430

Glu

Lys

Gly

Glu

Pro

510

Ile

Lys

Tyr

Asn

Tyr

590

Trp

Lys

Ile

Gly

415

Tyr

Ile

Asn

Gly

Glu

495

Leu

Tyr

Ile

Leu

Asp

575

Asn

His

Ile

Ala

400

Thr

Phe

Val

Gly

Thr

480

Gly

Lys

Thr

Met

Asp

560

Phe

Asn

Ile



Tyr

Ile

625

Ser

Asp

Glu

Ser

Asn

705

Thr

Gly

Thr

Glu

Val

785

Asn

Asn

Arg

610

Asp

Ala

Pro

Ser

Pro

690

Leu

Gly

Ser

Leu

Tyr

770

Ser

Leu

Ile

<210>
<211>
<212>
<213>

Phe

Gly

Arg

Asn

Phe

675

Thr

Leu

Asp

Ala

Lys

755

Leu

Asn

Val

Thr

5
2820
DNA

Glu

Lys

Tyr

Phe

660

Pro

Ala

Pro

Ala

Glu

740

Leu

Asp

Leu

Glu

Tyr
820

Trp

Leu

Trp

645

Glu

Asp

Phe

His

Val

725

Ser

Lys

Lys

Asn

Gly

805

Asp

His

Ala

630

Ile

Thr

His

Tyr

Gly

710

Ile

Leu

Ala

Asp

Ala

790

Thr

Asp

EGT Optimized

Thr

615

Tyr

Gly

Asp

Pro

Pro

695

Asn

Ser

Ile

Lys

Leu

775

Asn

Arg

Leu

Leu

Thr

Val

Tyr

Tyr

680

Thr

Leu

Asn

Thr

Ala

760

Asn

Thr

Ala

Phe

Pro

Glu

Trp

Leu

665

Val

Ala

Asp

Gly

Gly

745

Ser

Val

Phe

Ile

Ile
825

Thr

His

Phe

650

Glu

Val

Pro

Tyr

Glu

730

Leu

Asn

Ile

Thr

Asn

810

Asn

Pro

Thr

635

Pro

Val

Gly

Ile

Glu

715

Leu

Asn

Asn

Ser

Asn

795

Val

Leu

His

620

Lys

Asn

Glu

Pro

Lys

700

Thr

Lys

Asp

Ala

Gly

780

Phe

Ile

Thr

Ile

Val

Asn

Tyr

Thr

685

Lys

Gly

Thr

Ala

Thr

765

Glu

Thr

Phe

His

Lys

Pro

Trp

Phe

670

Gly

Pro

Tyr

Gly

Phe

750

Val

Asp

Ser

Glu

Lys
830

Tyr

Thr

Ala

655

Lys

Ala

Val

Met

Leu

735

Glu

Arg

Ile

Val

Gly

815

Val

Phe

Met

640

Gly

Tyr

Ser

Ser

Leu

720

Leu

Leu

Ile

Ile

Ile

800

Thr

Asn



<400> 5
atgaaaaaaa

ccgtctgaag
agcaccaccg
aaccagcaga
aaactgaacg
gtgtatgacc
gtggtggaaa
agcctgaget
attgccgaag
tttaacggca
aacgccgget
ggcattgtga
gaaaacgttg
agcgtgaacc
aacccgaaca
gaagtgtatg
accaacccga
tttgatgccg
tttgtgcege
catgatgtgg
agcgaagtta
ggcctggtga
accattgatg
attgtggatg
cagaccaacc
agcaactgga
tttaccggtg
ggctggaaca
ttcgaaggta

accattcagg

tcatcaccat
aaccgcecgac
tggcaccggg
ttogttttag
tgggcaacgc
cgaccattcg
ttcgtaccga
atgtgctgat
tggaaaccga
acggctttac
tttttgccca
acgccaccgg
ttagcaacgt
gtggcctgat
ccageggteg
gcgattatca
tgtatatget
atgtgtggta
cggttattgt
aagtgagcag
ttgtttatge
cctttgatat
gcaccgaagt
ataccgtcta
cggataacct
ccgecattgg
tgtttgatgg
aaggcttttt

acctggaagc

atgtggtggt

gatgctgctg
caccgttceg
cgaacatacc
cattcagggc
cgtggaagat
tgccaccctg
agaagaactg
gaacgatatt
tagcggccag
cattagcggc
gattggcgec
ctggagegge
tcgtgtgacc
tcagtatgec
tagcgccggt
ggcgctggge
gccgaccgtg
tatcgaaaac
gccggaactg
cgaactgcag
cctgaaagaa
taccaccatt
gagcgccgaa
tatcgaaacc
gagcaaaacc
tattgccceg
ccagggctac
tggctatatc
gaacgcctgg

ggatatcgaa

gttctgagec
gatgtggaaa
ctggtggega
attgtgagcg
ggcatgaaat
gaatttaccg
cgcgegatte
gaactgaccg
attattccgg
attctggtgg
accgccattg
ggcattgceg
gtgaccggca
tatggcattg
ctggtggtgg
accccgaact
gatatgaaaa
ggcacctatc
ggcattacca
attaacgccg
gcggtggegyg
gcggcgaact
aaaaccttta
gaaacccagc
tttgtgetge
aacgaagatg
aaaattagcg
ggcaccaccg
tctggegecc

gtgtatgttt

tggttcotggt
gcattgaatt
aagcgctgec
gcgtgageat
ttaccgttgt
tggttaacgt
ataccaacga
cccegtggac
gcacccegtt
aaagcgaaga
tgaaaaacac
gcattaacga
ccagcgcecgg
gcaaagtggt
cgaacgatgg
ataccgectt
ccagcagcac
cgctgctgaa
ttaaaaacac
aagtgattaa
gcgttgecat
ttagctttac
ccggegtgta
tgctgaacct
tgaatgacat
aaggtattgt
gtattagcat
gcgtggtgaa
tggcggcgaa

ggggcaacaa

ggcgtgtacc
taacatgacc
ggaaggcagce
taccggcgat
ggcgaccagce
tggcgtggaa
aggcggectyg
cccgattgge
taacggcatt
accgctgttt
cacctttgaa
aggcctgatt
tagcctggtg
gagcgaaacc
cagcatgatt
tagcccgagce
ctgggegage
acatgaaggc
cgaactgaac
cccggaaggt
tagcgaaacc
cgtggtggtyg
taacccggaa
gctggeggge
tgtgctgacc
tggcgttceg
gccgggtgge
aaatacccat

caacagcggc

cggcggtgec

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800



attgtggaac
gatagcggtc
tttgccaacg
gatggcaaac
gatagcgcca
gtgctgccgg
ggtcaggtgg
acctctaact
ccgttcaccg
ggtggttgga
cactttgagg
ggcaccatta
gccatcgttg
tctgatggeg
gtgtatgcca
gatgatggca
tttagcagcg
<210> 6

<211>

<212>
<213>

DNA
EGT

<400> 6
atgcatctgg

atcatgattt
ttcgatccgg
attgatccga
atttatgaaa
ctgtatgatg
attaccaccc
cgttttggea
attgatatcg

agcctgaccyg

2509

ataaccatgg
cgaccgecgt
ccgataccgt
acattatcag
tttggctgat
aaaccgtggt
atccggaagce
ggacggcgat
gcgtgttcga
ataaaggttt
gtaatattga
tggatgttgt
aacacaatca
gtccgacggt
atgttgatac
cccatatcat

atgtgtggac

Optimized

tgctgetget
ttcotgetgte
ataaatacct
acatgtgggt
acgtccatta
gccegetgeg
gtgaagcgct
gcaccaccgc
aaagcaacgt

aatatagcac

cctgctgaaa
gggtctggtyg
gggcaccgcc
cgcccaggat
tgtggatggce
gtatattgaa
gctgtctaaa
cggcatcget
cggtcagggt
cttcggttac
agcgaatgcc
tgtcgatatt
cggtctgetg
ggtgggcctyg
cgttggcacc
tagcgccagce

cattattgat

gaaaagcaaa
tattctgetg
ggatctggaa
gattggcaac
caccaacgat
tggcattggce
gggtccggge
catgtggacc
ggaaaacgat

cgtgagcaac

aacattgtgg
gttaccaact
aacctggtga
tttgtgaaag
caggtgccgg
accgaagcgg
acctacaaac
ccgaatgaag
tataaaattt
attggcacca
tggagcggeg
gaagtttacg
aaaaatatca
gttgtgacga
ctgaatctgg
aactttgtta

ggcagcaccc

aaagataaat
gtgagctgtg
aacatcgttt
agcaaatggg
ggcattgtgg
aacacccatg
cgttttgaag
tattattatg
tttcgtaaag

accctggatt

tgctgggtaa
ttggcaccct
gcaacggtge
cgaccaccta
ttctgattaa
aactgctgtc
tgaaaaacga
atgagggcat
ctggcatttc
ccggtgttgt
ctctggecge
tgtggggcaa
ttgttetggg
atttcggcac
tgagctttgg
aagcggaaac

cggtgctgaa

acatgaaaaa
tggaaaaaga
tcgatgattt
gcgtgggcaa
tgctgcagac
gccgtegtac
ttcgtatgeg
ataacggcat
tttggaccac

ttgcccagaa

agcggtgage
ggaaaacgtg
cctggeggat
tgccaacttt
cgaagatacc
tctgctggeg
tatcgtgctg
cgtcggegtce
tatgccgggt
taaaaacact
caacaactct
taatggtggc
taaagccgtt
gctggaagat
cagcgtggec
ctatgccaat

acaggcgtaa

aatcagcctg
agaaccgaaa
cgataacggc
cggcggegtyg
caacggcgat
cggcgecatg
cattatgccg
gaaccacgaa
caactggatc

cgattttgaa

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

60

120

180

240

300

360

420

480

540

600



tggcgtacct
gaagtgctgg
ggcaactggt
gtggattggt
aaccagagcc
attagcaacg
gtggaactgc
gatattgcct
catgccaaac
acccagaaaa
gataccttct
gtgagcctga
aaaaaaccgc
ttcaaaaacg
catcatggcg
caggcgaacg
cgtaccggeg
gcgaaaatca
ggcatcaaca
ctgaccaact
cataacgatg
attaaatact
agcgccegtt
gaaaccgact
gttgttggec
aaaccggtga
accggcgatg
agcctgatta
agcaacaacg

gaagatatta

atcgttttga
tgagcagcca
ttccggatge
ttaaatacac
cggcgaactt
ccggettega
tggaaggcga
atcagtttgt
tgccgcectgaa
ttgaccagta
atggcaaaga
ttggcggcga
gtccggaaat
gcatcgatag
gtgtgatttt
gcgattatta
gtgccattta
tgccgegett
gcgaaatcga
ggctgaccga
gcaactggca
tcatcgacgg
attggattgg
atctggaagt
cgaccggtge
gcaacctgct
ccgtgattag
ccggectgaa
ccaccgtteg

ttgtgagcaa

ttggtttacc
gagcagctat
ctgggcaggce
cccgtttaaa
ttatccgagce
aaccgatgcc
aggcctgaac
gaccggcctg
cggtagcgge
tatgatcgaa
atttaccttt
tagcggcatt
tgtggaagaa
caacgtgtgg
tcagaacgtt
tgaaggtccg
taccaaagaa
tggtgccacc
ttttgaattc
aaccaactat
tatttatcge
caaactggcg
cgtgtggttt
ggaatacttc
ctctageceg
gccgecatgge
caatggcgaa
cgatgcettt
tattgaatac

tctgaacgece

gatccgaaac
gtgccggatc
gttccggatt
gaacagccgt
gaaccgattg
ccggcatgge
ggcagccgtyg
gatgaaacct
tatgtgctgce
ttcaacagca
aacgttccge
tattttgacg
ggcgacgacg
gcggtggega
cactataccg
ctgaaaggcg
gcgtttggec
acggcgtttt
aacgtgggca
aacaactaca
tttgaatggc
tataccgaac
ccgaacaact
aaatacgaaa
accgcctttt
aacctggatt
ctgaaaaccg
gaactgaccc
ctggataaag

aacaccttta

gtatcgatta
atgccggcga
ttgaaaccga
ataccccgac
aacatccgat
gttatccggt
gcatttttgt
ttgaaatgac
tggaatttta
gcgatgaaga
tgggcaccaa
acctgttett
ttcagcgtct
atcagcgttg
aagaaggcaa
ttgaacagaa
cgggtagett
ggacctttaa
acgattttag
cccatcagat
ataccctgec
ataccaaagt
gggcgggtga
gctttccgga
atccgaccge
atgaaaccgg
gcctgetggyg
tgaaactgaa
atctgaacgt

ccaactttac

ctacattgat
atttaacatt
ttatacctac
cccggegaat
tgccaacctg
gaccagcggc
gccgcagaac
ctttagcgec
tccggeggaa
ttttatcgee
acgtgtggaa
caacctgacc
gaacattgat
gggcggcacyg
cctgetgatt
caacggcaaa
tgaagtgaaa
ctatctggat
caccgtgtgg
ggatagcttt
gaccccgcat
gccgaccatg
tccgaacttt
tcatccgtat
cccgattaaa
ctatatgctg
cagcgccgaa
agcgaaagcg
tatcagcggce

cagcgtgatt

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



aacctggttyg aaggcacccg tgccattaac gttattttcg aaggcacgaa cattacctat 2460

gatgacctgt ttattaacct gacccacaaa gtgaactaat aagtcgacg 2509
<210> 7

<211> 438

<212> PRT

<213> Piscirickettsia salmonis
<400> 7
Met Lys Val Lys Met Ile Val Ala Ala Val Ala Val Ala Gly Leu Thr

1 5 10 15

Ala Thr Ala Ala Asn Ala Ala Asp Asn Gly Lys Leu Gln Leu Gln Ile
20 25 30

Asn Gln Leu Lys Ala Gln His Thr Gln Leu Gln Gln Gln Val Ala Asn
35 40 45

Leu Gln Gly Gln Gly Gln Thr Thr Gly Ala Val His Val Gly Ala Val
50 55 60

Gly Gly Glu Leu Ile Ser Glu Asn Asn Tyr Asp Gly Arg Gly Leu Asp
65 70 75 80

Leu Leu Lys Ser Leu Ala Lys Ala Gly Ser Asn Ala Pro Leu Leu Thr
85 920 95

Ile Gly Gly Thr Leu Glu Ala Asp Ala Gln Met Asn Arg Asn Gly Asn
100 105 110

Val Gly Ser Gly Ser Thr Ser Gly Asp Pro Ser Gly Leu Asn Tyr Thr
115 120 125

Asp Gly Thr Ser Ser Ser Ala Phe Tyr Leu Asp Thr Ala Arg Ile Asp
130 135 140

Ile Leu Ala His Val Asn Asp Trp Val Asn Gly Glu Ile Ser Tyr Asp
145 150 155 160

Leu Asn Gly Asp Ser Gly Leu His Thr Gly Ser Leu Leu Val Gly Asn
165 170 175

Leu Asn Gln Leu Pro Val Tyr Gly Gln Ile Gly Lys Phe Tyr Pro Asp
180 185 190

Ala Gly Leu Phe Glu Leu Ala Ser Asp Asp Val Tyr Ser Ser Ser Leu



Val

Phe

225

Ala

Ser

Ile

Thr

Ala

305

Thr

Thr

Val

Asp

Thr

385

Val

Leu

Asp

Lys

210

Tyr

Pro

Ala

Gly

Ala

290

Asn

Tyr

Lys

Lys

Lys

370

Ile

Phe

Asp

Met

195

Arg

Lys

Gln

Gln

Ala

275

Thr

Val

Ala

Leu

Pro

355

Val

Asn

Lys

Ser

Thr
435

Tyr

Ala

Ala

Ala

260

Gly

Gly

Ser

Gln

Lys

340

Met

Gly

Asn

Asn

Thr

420

Val

Phe

Gly

Asn

245

Asp

Tyr

Ala

Ala

Thr

325

Ala

Thr

Pro

Lys

Thr

405

Gly

Lys

Arg

Leu

230

Ala

Tyr

Leu

Gly

Lys

310

Leu

Phe

Val

Val

Lys

390

Thr

Thr

Phe

Pro

215

His

Ala

Thr

Ser

Thr

295

Ile

Lys

Asp

Met

Asp

375

Asp

Val

Asp

200

Asp

Thr

Asn

Phe

Asn

280

Gly

Gly

Gly

Leu

Leu

360

Gln

Gln

Gly

Thr

Ala

Ser

Tyr

Asn

265

Met

Thr

Phe

Leu

Glu

345

Gly

Phe

Trp

Leu

Asn
425

Gln

Leu

Asn

250

Ala

Val

Gln

Gly

Ala

330

Gly

Tyr

Ile

Leu

Glu

410

Arg

Asn

Thr

235

Gln

Gly

Asn

Lys

Pro

315

Asn

Ala

Ser

Asp

Leu

395

Tyr

Tyr

Gly

220

Ala

Ala

Gln

Thr

Asp

300

Phe

Thr

Tyr

Arg

Gly

380

Gly

Ala

Asn

205

Ala

Phe

Thr

Val

Asn

285

Arg

Glu

Thr

His

Thr

365

Asn

Val

Arg

Val

Ser

Lys

Ser

Asn

270

Asp

Leu

Ala

Gly

Phe

350

Tyr

Thr

Asn

Val

Leu
430

Val

Thr

Asp

255

Ala

Ser

Pro

Leu

Gly

335

Gln

Gly

Ala

Ser

Gly

415
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Tyr Thr Glu

515

Gly Ile
530

Leu

Arg Asp Ile

545

Pro Ile Leu

<210>
<211>
<212>
<213>

16
2092
DNA

<400> 16

ccaagaacta
aatgtacatc
aatctttcett
ttttattgtt
ataagttttg
ctggttatag
ttagggtaaa
cagcgactge
aggcgcaaca
ctggtgeegt
gtcgtggett
ctattggtgg
gttctactte
tctatttaga
aaatctcgta
acctcaatca
ttgaattagc
atgcgcaaaa

catttaaaac

Ile Gly

Met Val

Arg Ser

Leu

Gln

Ala

Val
520

Phe
535

Ile

550

Met Thr
565

tcaaaaacta
aggcttaagg
aaggttgaaa
cttttttaat
tttttaattyg
tagccccagt
aagaatgaaa
cgcaaatgcec
cactcaactt
tcacgttggce
agatcttett
tacgttagaa
tggtgaccct
tactgcacgt
tgacttaaat
attaccagtt
tagtgatgat
tggtgcatct

gtctgctcca

Thr

Ala

Piscirickettsia salmonis

tataggcaaa
tgatttctgt
acaggctaaa
cggtttttat
aatttttttt
tgcttaatag
gtaaaaatga
gctgataatg
caacagcaag
gctgttggtyg
aaatcattag
gctgatgege
tctggectta
attgatatct
ggtgatagtg
tatggtcaaa
gtttattctt
gtaggcttcet

caagctaatg

Thr Leu

Ala Asn

Glu His

Ala Met

Ile Gly

Asp Leu

Ala Ala

555

Val
570

Val

gtataaagtc
tgagtatttt
atcaacattt
cctaatttga
acgagtttgg
cacttaaatg
ttgttgcagce
gtaagcttca
ttgctaatct
gtgaactaat
cgaaagcagg
aaatgaaccg
actatactga
tagcgcatgt
gtcttcacac
tcggtaaatt
ctagcttagt
ataaagcagg

ctgctaacta

Leu Ile
525

Thr Lys His

Gln Glu Gln Glu Gly

540

Gly Met

Gly

tgaagcttaa
cagagtctta
tgataaaatt
tagatagtta
gttttacaaa
tgtatccaga
tgtagetgtt
attacaaatc
gcaaggtcaa
ctctgaaaat
cagcaatgca
taacggtaat
tggaactagc
gaatgactgg
tggtagccett
ctacccagat
caagcgttat
cttacatact

taaccaagca

Arg Leu Arg

560

cctttgetta
agctcaattt
attaattttt
tcgaaattca
gtgaatttac
taaaaacaag
gcaggtttaa
aaccaattga
ggccaaacta
aactacgatg
ccgttattaa
gttggatctg
agttctgcat
gttaacggtg
ttagtgggta
gcaggtttgt
ttccgtccag
tctttaactg

actagtgatt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



ggtctgcaca
gttacttatc
gtacacaaaa
ttgaagccct
caacgaagtt
tgactgtgat
agtttattga
gtgtaaactc
agcttgatag
ttaagttcta
gggcgttaat
aatttaatct
tttgttcage
gtcgcttcga
ccgagcaaag

cctgeggtaa

agcggattac
taatatggtg
agatcggcta
tgctacttat
gaaagccttt
gttaggttat
tggtaatact
tgaagtattt
cacaggtact
atttaagagc
tattggtaat
atgcacagcg
catttctaat
tttattcctt
ctggttggec

aaaactggct

acttttaatg
aataccaatg
ccgatggceta
gctcaaacat
gatttagaag
agccgtacat
gcgattacta
aagaacacaa
gacactaacc
tttaaagttt
gtaggctagt
tttgctttat
gccgattaag
gatttttget
goggtttttyg

agtgctttgg

caggtcaagt
acagcttcac
atgtaagcge
taaaaggttt
gtgcttacca
atggctttga
tcaataacaa
cggttggtet
gctacaacgt
tcaaaaaggc
atttaaattt
tttgcogtat
cttgctgatg
gcagctttag
ttggtgattt

catacgacgg

caatgccact
tgcaacaggt
taagattggc
ggcgaatact
cttccaagcet
taaggttgga
aaaagaccaa
tgagtatgcg
attgactgcg
gctgcggege
gtgagtgatg
tgattgcggt
tgcctttaat
cattagctge
tatttattgg

agctttttge

ataggtgcag
gcaggaactg
tttggtccat
acaggtggta
gtgaagccga
cctgttgatce
tggttattgg
cgtgtaggtce
gatatgactg
ctttttttat
agagatgaaa
gattgtcacc
gccgctegtyg
atataaatta
ggatgcgatg

ga

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2092



