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SEQUENCE LISTING

<110> Ma, Jian-Xing

Gennad1K! Mo1seyev

Takahashi, Yusuke
<120> HIGH ISOMEROHYDROLASE ACTIVITY MUTANTS OF MAMMALIAN RPE65
<130> 820233.02315

<150> 62/031,472
<151> 2014-07-31

<160> 42

<170> PatentIn version 3.5

<210> 1

<211> 533

<212> PRT

<213> Homo sapiens

<400> 1

Met Ser Ile GIn val Glu His Pro Ala Gly Gly Tyr Lys Lys Leu Phe
1 5 10 15

Glu Thr val Glu Glu Leu Ser Ser Pro Leu Thr Ala His val Thr Gly
20 25 30

Arg Ile ;;o Leu Trp Leu Thr ggy Ser Leu Leu Arg Sgs Gly Pro Gly

Leu Phe Glu val Gly Ser Glu Pro Phe Tyr His Leu Phe Asp Gly Gln
50 55 60

Ala Leu Leu His Lys Phe Asp Phe Lys Glu Gly His val Thr Tyr His
65 70 75 80

Arg Arg Phe Ile g;g Thr Asp Ala Tyr gg] Arg Ala Met Thr g}u Lys

Arg Ile val Ile Thr Glu Phe Gly Thr Cys Ala Phe Pro Asp Pro Cys
100 105 110

Lys Asn Ile Phe Ser Arg Phe Phe Ser Tyr Phe Arg Gly val Glu val
115 120 125

Thr Asp Asn Ala Leu val Asn val Tyr Pro val Gly Glu Asp Tyr Tyr
130 135 140

Ala Cys Thr Glu Thr Asn Phe Ile Thr Lys Ile Asn Pro Glu Thr Leu
145 150 155 160

Glu Thr Ile Lys Gln val Asp Leu Cys Asn Tyr val Ser val Asn Gly
165 170 175
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Ala

Gly

Ile

Ile

225

His

val

Ala

Leu

Arg

Asn

val

val

val

Thr

385

Ile

Glu

Tyr

Thr

Asn

Pro

210

val

Ser

Lys

Asn

His

290

Thr

Gly

Tyr

Lys

Leu

370

Leu

Trp

Phe

Ala

Ala

val

Phe

Ile

TYyr

275

Ile

Ser

Phe

Asn

Lys

355

Pro

Pro

Leu

Pro

Tyr

His

180

Phe

Leu

Gln

Gly

Asn

260

Met

Ala

Pro

Leu

Tyr

340

Asn

Leu

Asn

Glu

Gln

420

Gly

Pro

Gly

Gln

Phe

Leu

245

Leu

Asp

Asp

Phe

Ile

325

Leu

Ala

Asn

Thr

Pro

405

Ile

Leu

His

Lys

Ala

Pro

230

Thr

Phe

Cys

Lys

Asn

310

val

Tyr

Arg

Ile

Thr

390

Glu

Asn

Gly
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Ile Glu Asn Asp Gly Thr val Tyr

Asn

215

Cys

Pro

Lys

Phe

Asp

Leu

Lys

Asp

375

Ala

val

Tyr

Leu

Phe

200

Lys

Ser

Asn

Phe

Glu

280

Arg

Phe

Leu

Ala

Ala

360

Lys

Thr

Leu

Gln

ASn
440

185

Ser

Glu

Asp

TYyr

Leu

265

Ser

Lys

His

Cys

Asn

345

Pro

Ala

Ala

Phe

Lys

His

Ile

Asp

Arg

Ile

250

Ser

Asn

Lys

His

Cys

330

Leu

Gln

Asp

Ile

sSer

410

Tyr

Phe

Ala

Pro

Phe

235

val

ser

Glu

TYyr

Ile

315

Trp

Arg

Pro

Thr

Leu

395

Gly

Cys

val
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TYyr

Ile

220

Lys

Phe

Trp

Thr

Leu

300

Asn

Lys

Glu

Glu

Cys

Pro

Gly

Pro

Asn

205

ser

Pro

val

ser

Met

285

Asn

Thr

Gly

Asn

val

365

Lys

ser

Arg

Lys

190

Ile

Lys

ser

Glu

Leu

270

Gly

Asn

Tyr

Phe

Trp

Arg

Asn

Asp

Gln

Pro

430

Arg

Asn

val

Ser

Tyr

Thr

255

Trp

val

Lys

Glu

Glu

335

Glu

Arg

Leu

Glu

Ala

415

Tyr

Leu

Ile

Lys

Glu

val

240

Pro

Gly

Trp

Tyr

320

Phe

Glu

Tyr

val

Thr

400

Phe

Thr

Cys



Leu Asn

450

Lys

ser Pro

465

Tyr

Glu Asp Asp

GIn Lys Pro

val Ala

Phe
530

Leu

<210> 2

<211> 1602
<212> DNA
<213> Homo

<400> 2
atgtctatcc

gaactgtcct
agtctccttc
tttgatgggc
agaaggttca
acagaatttg
tcttactttc
gaagattact
gagacaatta
ccccacattg
tcaattgcct
agcaagtcag
catagttttg
ctgttcaagt
tccaatgaaa
aataataaat
aatgggtttc
ttatatttag

ccccaacctg

val Lys

Ser Glu

Thr

Pro
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455

Ile Phe

470

val
485

Gly

Ala
500

TYyr

Ala Glu

Lys Ser

sapiens

aggttgagca
cgccgctcac
gatgtgggcc
aagccctcct
tccgcactga
gcacctgtgc
gaggagtaga
acgcttgcac
agcaggttga
aaaatgatgg
acaacattgt
agatcgttgt
gtctgactcc
tcctttcttc
ccatgggggt
acagaacttc
tgattgtgga
ccaatttacg

aagttaggag

val

Leu

val

Leu Ser

Ile

Leu

Ile
520

Glu

tcctgctggt
agctcatgta
aggactcttt
gcacaagttt
tgcttacgta
tttcccagat
ggttactgac
agagaccaac
tctttgcaac
aaccgtttac
aaagatccca
acaattcccc
caactatatc
atggagtctt
ttggcttcat
tcctttcaac
tctctgctgce
tgagaactgg
atatgtactt

val Ser His

475

val val val

490

Leu Asn Ala
505

Asn Ile Pro

ggttacaaga
acaggcagga
gaagttggat
gactttaaag
cgggcaatga
ccctgcaaga
aatgcccttg
tttattacaa
tatgtctctg
aatattggta
ccactgcaag
tgcagtgacc
gtttttgtgg
tggggagcca
attgctgaca
ctcttccatc
tggaaaggat
gaagaggtga
cctttgaata

Page 3

Lys Glu Thr Trp val Trp GIln Glu

460

Pro Asp Ala

Ser Pro Gly

Lys Asp Leu
510

val Thr Phe
525

aactgtttga
tccccctctg
ctgagccatt
aaggacatgt
ctgagaaaag
atatattttc
ttaatgtcta
agattaatcc
tcaatggggc
attgctttgg
cagacaagga
gattcaagcc
agacaccagt
actacatgga
aaaaaaggaa
acatcaacac
ttgagtttgt
aaaaaaatgc

ttgacaaggc

Pro Asp

Glu
480

Leu

Ala
495

Gly

Ser Glu

His Gly

aactgtggag
gctcaccggc
ttaccacctg
cacataccac
gatcgtcata
caggtttttt
cccagtgggg
agagaccttg
cactgctcac
aaaaaatttt
agatccaata
atcttacgtt
caaaattaac
ttgttttgag
aaagtacctc
ctatgaagac
ttataattac
cagaaaggct

tgacacaggc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



aagaatttag
atctggctgg
atcaattacc
cactttgttc
caagagcctg
gaagatgatg
tatctcctga
aacatccctg
<210> 3
<211> 533
<212> PRT
<213> chic
<400> 3
Met Tyr Ser
1

val

Glu Thr

Ile Pro

35

Arg

Phe Glu

50

Leu

Ala
65

Leu Leu

Arg Arg Phe

Arg Ile val

Ile
115

Lys Asn

Thr Asn

Ala Thr

145

Cys

Glu Thr Ile

tcacgctccc
agcctgaagt
agaagtattg
cagataggct
attcataccc
gtgtagttct
ttctgaatgc

tcacctttca

ken

GIln val

Glu Glu

20

Thr Trp

val Gly

His Lys

val Arg

85

Ile Thr

100

Phe Ser

Ala

Leu

Glu Thr

Glu

Leu

Leu

Ala

Phe

70

Thr

Glu

Arg

val

Asn
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caatacaact
tctcttttca
tgggaaacct
ctgtaagctg
atcagaaccc
gagtgtggtg
caaggactta

tggactgttc

His Pro

Ser

Ser

Gly
40

Arg

Glu
55

Pro
Asp Phe
Asp Ala
Phe Gly

Phe
120

Phe

Asn val

135

Phe Ile

150

Gln
165

Lys

val

Asp Leu

Ala

gccactgcaa
gggcctcgtc
tacacatatg
aatgtcaaaa
atctttgttt
gtgagcccag
agtgaagttg

aaaaaatctt

Gly
10

Gly

Pro val Thr

25

Ser Leu Leu

Phe Tyr His

Glu Gly

75

Lys

val
90

Tyr Arg

Thr Ala

105

Tyr

Ser Tyr Phe

Tyr Pro val

Ile
155

Thr Lys

Cys Lys Tyr
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ttctgtgcag
aagcatttga
cgtatggact
ctaaagaaac
ctcacccaga
gagcaggaca
cccgggctga
ga

Tyr Lys Lys

val
30

Ala His

Arg Cys Gly

45

Leu Phe

60

Asp

His val Thr

Ala Met Thr

Pro

Tyr

Lys

Asp

Pro

Asp

val Ser val

tgacgagact
gtttcctcaa
tggcttgaat
ttgggtttgg
tgccttggaa
aaagcctgct

agtggagatt

Leu Phe

15

Thr Gly

Pro Gly
Gly Gln

His
80

Tyr

Glu
95

Lys

Pro Cys

Glu val

Tyr Tyr

Thr Leu

160

Asn
175

1200
1260
1320
1380
1440
1500
1560
1602



Ala

Gly

Ile

val

225

His

val

Ala

Leu

Arg

Asn

val

val

val

Thr

385

val

Glu

Tyr

Thr

Asn

Pro

210

val

Ser

Lys

Asn

His

290

Thr

Gly

Tyr

Lys

Leu

370

Leu

Trp

Phe

Thr

Ala

val

Phe

Ile

TYyr

275

val

Ser

Phe

Asn

Lys

355

Pro

Pro

Leu

Pro

Tyr

His

180

Phe

Leu

Gln

Gly

Asn

260

Met

Ala

Ala

Leu

Tyr

340

Gln

Leu

TYyr

Glu

Gln

420

Gly

Pro

Gly

Gln

Phe

Leu

245

Leu

Asp

Glu

Phe

Ile

325

Leu

Ala

Arg

Thr

Pro

405

Ile

Leu

His

Lys

Ala

Pro

230

Thr

Leu

Cys

Lys

Asn

310

val

Tyr

Glu

Ile

Thr

390

Glu

Asn

Gly
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val Glu Asn Asp Gly Thr val Tyr

Asn

215

Cys

Pro

Lys

Phe

Asp

Leu

Lys

Asp

375

Ala

val

Tyr

Leu

Phe

200

Lys

Ser

Asn

Phe

Glu

280

Lys

Phe

Leu

Ala

Ala

360

Lys

Thr

Ile

Lys

ASn
440

185

Ser

Glu

Asp

TYyr

Leu

265

Ser

Gly

His

Cys

Asn

345

Pro

Ala

Ala

Phe

Lys

His

Leu

Asp

Arg

Ile

250

Ser

Asn

Arg

His

Thr

330

Leu

Gln

Asp

Thr

sSer

410

Tyr

Phe

Ala

Pro

Phe

235

val

ser

Glu

Leu

Ile

315

Trp

Arg

Pro

Thr

Leu

395

Gly

Gly

val
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TYyr

Met

220

Lys

Phe

Trp

Thr

Leu

300

Asn

Lys

Ala

Glu

Arg

Pro

Gly

Pro

Asn

205

Asn

Pro

val

ser

Met

285

Asn

Thr

Gly

Asn

Ala

365

Lys

ser

Arg

Lys

190

Ile

Lys

ser

Glu

Leu

270

Gly

Ile

Phe

Phe

Trp

Arg

Asn

Asp

His

Pro

430

Arg

Asn

Ile

Ser

Tyr

Thr

255

Trp

val

Lys

Glu

Glu

335

Asp

Arg

Leu

Glu

Ala

415

Tyr

Leu

Ile

Arg

Glu

val

240

Pro

Gly

Trp

Tyr

320

Phe

Glu

Tyr

val

Thr

400

Phe

Thr

Cys



Leu Asn

450

Lys

ser Pro

465

Tyr

Glu Asp Asp

Pro Lys Pro

val Ala

Phe
530

Leu

<210> 4

<211> 1602
<212> DNA
<213> chic

<400> 4
atgtacagcc

gagctgtcct
agcctcctgce
ttcgatggcc
cggaggtttg
actgaatttg
tcctacttta
gaggactact
gagacaatta
ccccacgtgg
tcgctggect
aacaagtcag
cacagttttg
ctcctcaagt
tccaacgaga
aatatcaagt
aatgggttcc
ctctacttag

ccccagcccg

val Lys

Ser Glu

Thr

Pro
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455

470

val
485

Gly

Ala
500

TYyr

Ala Glu

Arg Ala

ken

aggtggagca
cacccgtcac
gatgtgggcc
aggcactgct
ttaggacaga
gtacctacgc
aaggggtgga
acgcctgtac
agcaggtgga
agaacgacgg
acaacatcat
aggtggtggt
gcctgacccc
tcctctectce
ccatgggggt
accggacctc
tcattgtcga
ccaacctccg

aagcccgcag

val

Leu

val

520

tcccgcggga
tgctcacgtc
tggcctcttt
gcacaagttt
tgcttatgtg
ctacccagac
ggtcaccgat
ggagaccaac
tctctgcaag
cacagtttac
acggattcct
gcagttccct
aaactacatt
ctggagcctc
ctggcttcac
agccttcaac
cctctgcaca
agcaaactgg

atacgtgctg

Ile Phe val Ser His

475

Leu Ser Ile val Ile

490

Leu ITe Leu Asn Ala
505

Glu val Asn Ile Pro

ggttacaaga
acaggcagga
gaagtcgggg
gacttcaagg
cgagccatga
ccgtgcaaga
aacgccctcg
tttataacca
tacgtctccg
aacattggca
ccactccagg
tgcagtgaca
gtatttgtcg
tggggagcca
gtggcagaga
ctcttccatc
tggaagggat
gatgaggtaa

cccctccgcea

Page 6

Lys Glu Thr Trp val Trp GIln Glu

460

Pro Asp Ala

Ser Pro Gly

Lys Asp Met
510

val Thr Phe
525

agctcttcga
tccccacctg
cagagccgtt
agggacatgt
cggagaagag
acattttctc
ttaatgtcta
aaattaaccc
tcaatggggc
actgctttgg
cagacaagga
gatttaagcc
aaaccccggt
actacatgga
aaaagaaagg
acatcaacac
tcgagttcgt
agaagcaggc

tcgacaaggc

Pro Asp

Glu
480

Leu

ser
495

Gly

Ser Glu

His Gly

gacagtggag
gctcagaggc
ctaccacctc
cacctaccac
gattgtgata
caggtttttc
ccctgttggt
agacactcta
cacagctcac
gaaaaatttc
ggacccaatg
ctcctacgtg
gaagatcaac
ctgctttgag
gcggctcctc
cttcgaggat
ttacaattac
tgagaaggcc

tgacacaggc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



aaaaacttgg
gtctggctgg
atcaattaca
cactttgttc
caggagccag
gaggatgatg
tacctcctga
aacatccctg
<210> 5
<211> 533
<212> PRT
<213>
<400> 5
Met Ser Ile
1

val

Glu Thr

Ile Pro

35

Arg

Phe Glu

50

Leu

Ala
65

Leu Leu

Arg Arg Phe

Arg Ile val

Ile
115

Lys Asn

Thr Asn

Ala Thr

145

Cys

Glu Thr Ile

tcaccctgcc
agccagaagt
agaaatacgg
cagacaggct
attcataccc
gggtggtgct
tcctgaatgce
tgactttcca

Gln
5

Glu Glu

20

Leu Trp

val Gly

His Lys

Ile Arg

85

Ile Thr

100

Phe Ser

Ala

Leu

Glu Thr

val Glu His

Leu

Leu

Ser

Phe

70

Thr

Glu

Arg

val

Asn
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ctacacgaca
tattttctca
tgggaaacca
ttgcaagctg
atcagagcca
gagcattgtg
caaggacatg

tggactcttc

Crab-eating macaque

Pro

Ser Ser

Thr Gly

40

Glu
55

Pro
Asp Phe
Asp Ala
Phe Gly

Phe
120

Phe

Asn val

135

Phe Ile

150

Gln
165

Lys

val

Asp Leu

gccactgcga
gggccacgcc
tatacataca
aatgttaaaa
atcttcgttt
atcagccctg
agtgaagtgg

aaaagagcat

Ala Gly

10

Gly

Pro Leu Thr

25

Ser Leu Leu

Phe Tyr His

Glu Gly

75

Lys

val
90

Tyr Arg

Thr Ala

105

Cys

Ser Tyr Phe

Tyr Pro val

Ile
155

Thr Lys

Asn
170

Cys Tyr

Page 7

cgctgcgcag
atgcctttga
cgtatgggct
caaaggagac
cccatccaga
gctcagggcc

ccagggcaga

ga

Tyr Lys Lys

val
30

Ala His

Arg Cys Gly

45

Leu Phe

60

Asp

His val Thr

Ala Met Thr

Phe

Pro

Arg

Asp

Glu

Pro

val Ser val

cgatgagacc
atttccacag
tggactgaat
ctgggtgtgg
tgctctggag
gaagcctgcc

agtggaggtg

Leu Phe

15

Thr Gly

Pro Gly
Gly Gln

His
80

Tyr

Glu
95

Lys

Pro Cys

Glu val

Tyr Tyr

Thr Leu

160

Asn
175

1200
1260
1320
1380
1440
1500
1560
1602



Ala

Gly

Ile

Ile

225

His

val

Ala

Leu

Arg

Asn

val

val

val

Thr

385

Ile

Glu

Tyr

Thr

Asn

Pro

210

val

Ser

Lys

Asn

His

290

Thr

Gly

Tyr

Lys

Leu

370

Leu

Trp

Phe

Ala

Ala

val

Phe

Ile

TYyr

275

Ile

Ser

Phe

Asn

Lys

355

Pro

Pro

Leu

Pro

Tyr

His

180

Phe

Leu

Gln

Gly

Asn

260

Met

Ala

Pro

Leu

Tyr

340

Asn

Leu

Asn

Glu

Gln

420

Gly

Pro

Gly

Gln

Phe

Leu

245

Leu

Asp

Asp

Phe

Ile

325

Leu

Ala

Asn

Thr

Pro

405

Ile

Leu

His

Lys

Ala

Pro

230

Thr

Phe

Cys

Lys

Asn

310

val

Tyr

Arg

Ile

Thr

390

Glu

Asn

Gly
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Ile Glu Asn Asp Gly Thr val Tyr

Asn

215

Cys

Pro

Lys

Phe

Asp

Leu

Lys

Asp

375

Ala

val

Tyr

Leu

Phe

200

Lys

Ser

Asn

Phe

Glu

280

Arg

Phe

Leu

Ala

Ala

360

Lys

Thr

Leu

Gln

ASn
440

185

Ser

Glu

Asp

TYyr

Leu

265

Ser

Lys

His

Cys

Asn

345

Pro

Ala

Ala

Phe

Lys

His

Ile

Asp

Arg

Ile

250

Ser

Asn

Lys

His

Cys

330

Leu

Gln

Asp

Ile

sSer

410

Tyr

Phe

Ala

Pro

Phe

235

val

ser

Glu

TYyr

Ile

315

Trp

Arg

Pro

Thr

Leu

395

Gly

Cys

val
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TYyr

Ile

220

Lys

Phe

Trp

Thr

Leu

300

Asn

Lys

Glu

Glu

Cys

Pro

Gly

Pro

Asn

205

ser

Pro

val

ser

Met

285

Asn

Thr

Gly

Asn

val

365

Lys

ser

Arg

Lys

190

Ile

Lys

ser

Glu

Leu

270

Gly

Asn

Tyr

Phe

Trp

Arg

Asn

Asp

Gln

Pro

430

Arg

Asn

val

Ser

Tyr

Thr

255

Trp

val

Lys

Glu

Glu

335

Glu

Arg

Leu

Glu

Ala

415

Tyr

Leu

Ile

Lys

Glu

val

240

Pro

Gly

Trp

Tyr

320

Phe

Glu

Tyr

Ile

Thr

400

Phe

Thr

Cys



Leu Asn

450

Lys

ser Pro

465

Tyr

Glu Asp Asp

GIn Lys Pro

val Ala

Phe
530

Leu

<210> 6

<211> 1602
<212> DNA
<213>

<400> 6
atgtctatcc

gaactgtcct
agtctccttc
tttgatgggc
agaaggttca
acagaatttg
tcttactttc
gaagattact
gagacaatta
ccccacattg
tcaattgcct
agcaagtcag
catagttttg
ctgttcaagt
tccaatgaaa
aataataaat
aatgggtttc
ttatatttag

ccccaacctg

val Lys

Ser Glu

Thr

Pro

820233-02315_Seq_L1isting_ST25

455

Ile Phe

470

val
485

Gly

Ala
500

TYyr

Ala Glu

Lys Ser

aggtcgagca
cgccgctcac
gatgtgggcc
aagccctcct
tccgcactga
gcacctgtgc
gaggagtgga
acgcttgcac
agcaggttga
aaaatgatgg
acaacattgt
agatcgttgt
gtctgactcc
tcctttcttc
ccatgggggt
acaggacttc
tgattgtgga
ccaatttacg

aagttaggag

val

Leu

val

Leu Ser

Ile

Leu

Ile
520

Glu

Crab-eating macaque

tcctgctggt
ggctcatgta
aggactcttt
gcacaagttt
tgcttacgta
tttcccagat
ggttaccgac
agagaccaac
tctttgcaac
aaccgtttac
aaagatccca
acaattcccc
caactatatc
atggagtctt
ttggcttcat
tcctttcaac
tctctgctgce
tgagaactgg
atacgtactt

val Ser His

475

val val val

490

Leu Asn Ala
505

Asn Ile Pro

ggttacaaga
acaggcagga
gaagttggat
gacttcaaag
cgggcaatga
ccctgcaaga
aatgcccttg
tttattacaa
tacgtctccg
aatattggta
ccactgcaag
tgcagtgacc
gtttttgtgg
tggggagcca
attgctgaca
ctcttccatc
tggaaaggat
gaagaagtga
cctttgaata

Page 9

Lys Glu Thr Trp val Trp GIln Glu

460

Pro Asp Ala

Ser Pro Gly

Lys Asp Leu
510

val Thr Phe
525

aactgtttga
tccccctgtg
ctgagccatt
aaggacacgt
ctgagaaaag
atatattttc
ttaatgtcta
agattaatcc
tcaatggagc
attgctttgg
cagacaagga
gattcaagcc
agacaccagt
actacatgga
aaaaaaggaa
acatcaacac
ttgagtttgt
aaaaaaatgc

ttgacaaggc

Pro Asp

Glu
480

Leu

Ala
495

Gly

Ser Glu

His Gly

aactgtggag
gctcaccggc
ttaccacctg
cacataccac
gatcgtcata
caggtttttt
cccagtgggg
agagaccttg
cactgctcac
aaaaaatttt
agatccaata
atcttacgtt
caaaattaac
ttgctttgag
aaagtacctc
ctatgaagac
ttataattac
cagaaaggct

tgacactggc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



aagaatttaa
atctggctgg
atcaattacc
cactttgttc
caagagcctg
gaagatgatg
tatctcctga
aacatccctg
<210> 7
<211> 533
<212> PRT
<213> Gree
<400> 7
Met Ser Ile
1

val

Glu Thr

Ile Pro

35

Arg

Phe Glu

50

Leu

Ala
65

Leu Leu

Arg Arg Phe

Arg Ile val

Ile
115

Lys Asn

Thr Asn

Ala Thr

145

Cys

Glu Thr Ile

tcacgctccc
agcctgaggt
agaagtattg
cagataggct
attcataccc
gtgtagttct
ttctgaatgc

tcacctttca

n monkey

val
5

Gln

Glu Glu

20

Leu Trp

val Gly

His Lys

Ile Arg

85

Ile Thr

100

Phe Ser

Ala

Leu

Glu Thr

Glu

Leu

Leu

Ser

Phe

70

Thr

Glu

Arg

val

Asn

820233-02315_Seq_L1isting_ST25

caatacaact
tctcttttca
tgggaaacct
ctgtaagctg
atcagaaccc
gagtgtggtg
caaggactta

tggactgttc

His Pro

Ser Ser

Thr Gly

40

Glu
55

Pro
Asp Phe
Asp Ala
Phe Gly

Phe
120

Phe

Asn val

135

Phe Ile

150

Gln
165

Lys

val

Asp Leu

gccactgcaa
gggcctcgcec
tacacatacg
aatgtcaaaa
atctttgttt
gtgagcccag
agtgaagttg

aaaaaatctt

Ala Gly

10

Gly

Pro Leu Thr

25

Ser Leu Leu

Phe Tyr His

Glu Gly

75

Lys

val

Tyr
90

Arg

Thr Ala

105

Cys

Ser Tyr Phe

Tyr Pro val

Ile
155

Thr Lys

Asn

Cys
170

TYyr

Page 10

ttctgtgcag
aagcatttga
cgtatggact
ctaaagaaac
ctcacccaga
gagcaggaca
cccgggctga
ga

Tyr Lys Lys

val
30

Ala His

Arg Cys Gly

45

Leu Phe

60

Asp

His val Thr

Ala Met Thr

Phe

Pro

Arg

Asp

Glu

Pro

val Ser val

tgacgagaca
gtttcctcaa
tggcttgaat
ttgggtttgg
tgccttggaa
aaagcctgct

agtggagatt

Leu Phe

15

Thr Gly

Pro Gly
Gly Gln

His
80

Tyr

Glu
95

Lys

Pro Cys

Glu val

Tyr Tyr

Thr Leu

160

Asn
175

1200
1260
1320
1380
1440
1500
1560
1602



Ala

Gly

Ile

Ile

225

His

val

Ala

Leu

Arg

Asn

val

val

val

Thr

385

Ile

Glu

Tyr

Thr

Asn

Pro

210

val

Ser

Lys

Asn

His

290

Thr

Gly

Tyr

Lys

Leu

370

Leu

Trp

Phe

Ala

Ala

val

Phe

Ile

TYyr

275

Ile

Ser

Phe

Asn

Lys

355

Pro

Pro

Leu

Pro

Tyr

His

180

Phe

Leu

Gln

Gly

Asn

260

Met

Ala

Pro

Leu

Tyr

340

Asn

Leu

Asn

Glu

Gln

420

Gly

Pro

Gly

Gln

Phe

Leu

245

Leu

Asp

Asp

Phe

Ile

325

Leu

Ala

Asn

Thr

Pro

405

Ile

Leu

His

Lys

Ala

Pro

230

Thr

Phe

Cys

Lys

Asn

310

val

Tyr

Arg

Ile

Thr

390

Glu

Asn

Gly

820233-02315_Seq_Listing_ST25
Ile Glu Asn Asp Gly Thr val Tyr

Asn

215

Cys

Pro

Lys

Phe

Asp

Leu

Lys

Asp

375

Ala

val

Tyr

Leu

Phe

200

Lys

Ser

Asn

Phe

Glu

280

Arg

Phe

Leu

Ala

Ala

360

Lys

Thr

Leu

Gln

ASn
440

185

Ser

Glu

Asp

TYyr

Leu

265

Ser

Lys

His

Cys

Asn

345

Pro

Ala

Ala

Phe

Lys

His

Ile

Asp

Arg

Ile

250

Ser

Asn

Lys

His

Cys

330

Leu

Gln

Asp

Ile

sSer

410

Tyr

Phe

Ala

Pro

Phe

235

val

ser

Glu

TYyr

Ile

315

Trp

Arg

Pro

Thr

Leu

395

Gly

Cys

val

Page 11

TYyr

Ile

220

Lys

Phe

Trp

Thr

Leu

300

Asn

Lys

Glu

Glu

Cys

Pro

Gly

Pro

Asn

205

ser

Pro

val

ser

Met

285

Asn

Thr

Gly

Asn

val

365

Lys

ser

Arg

Lys

190

Ile

Lys

ser

Glu

Leu

270

Gly

Asn

Tyr

Phe

Trp

Arg

Asn

Asp

Gln

Pro

430

Arg

Asn

val

Ser

Tyr

Thr

255

Trp

val

Lys

Glu

Glu

335

Glu

Arg

Leu

Glu

Ala

415

Tyr

Leu

Ile

Lys

Glu

val

240

Pro

Gly

Trp

Tyr

320

Phe

Glu

Tyr

Ile

Thr

400

Phe

Thr

Cys



Leu Asn

450

Lys

ser Pro

465

Tyr

Glu Asp Asp

GIn Lys Pro

val Ala

Phe
530

Leu

<210> 8

<211> 1602
<212> DNA
<213> Gree

<400> 8
atgtctatcc

gaactgtcct
agtctccttc
tttgatgggc
agaaggttca
acagaatttg
tcttactttc
gaagactact
gagacaatta
ccccacattg
tcaattgcct
agcaagtcag
catagttttg
ctgttcaagt
tccaatgaaa
aataataaat
aatgggtttc
ttatatttag

ccccaacctg

val Lys

Ser Glu

Thr

Pro

820233-02315_Seq_L1isting_ST25

455

Ile Phe

470

val
485

Gly

Ala
500

TYyr

Ala Glu

Lys Ser

n monkey

aggtcgagca
cgccgctcac
gatgtgggcc
aagcccttct
tccgcactga
gcacctgtgc
gaggagtgga
acgcttgcac
agcaggttga
aaaatgatgg
acaacattgt
agatcgttgt
gtctgactcc
tcctttcttc
ccatgggggt
acaggacttc
tgattgtgga
ccaatttacg

aagttaggag

val

Leu

val

Leu Ser

Ile

Leu

Ile
520

Glu

tcctgctggt
agctcatgta
aggactcttt
gcacaagttt
tgcttacgta
tttcccagat
ggttaccgac
agagaccaac
tctttgcaac
aaccgtttac
aaagatccca
acaattcccc
caactatatc
atggagtctt
ttggcttcat
tcctttcaac
tctctgctgce
tgagaactgg
atatgtactt

val Ser His

475

val val val

490

Leu Asn Ala
505

Asn Ile Pro

ggttacaaga
acaggcagga
gaagttggat
gactttaaag
cgggccatga
ccctgcaaga
aatgcccttg
tttattacaa
tacgtctccg
aatattggta
ccactgcaag
tgcagtgacc
gtttttgtgg
tggggagcca
attgctgaca
ctcttccatc
tggaaaggat
gaagaggtga
cctttgaata

Page 12

Lys Glu Thr Trp val Trp GIln Glu

460

Pro Asp Ala

Ser Pro Gly

Lys Asp Leu
510

val Thr Phe
525

aactgtttga
tccccctgtg
ctgagccatt
aaggacacgt
ctgagaaaag
atatattttc
ttaatgtcta
agattaatcc
tcaatggagc
attgctttgg
cagacaagga
gattcaagcc
agacaccagt
actacatgga
aaaaaaggaa
acatcaacac
ttgagtttgt
aaaaaaatgc

ttgacaaggc

Pro Asp

Glu
480

Leu

Ala
495

Gly

Ser Glu

His Gly

aactgtggag
gctcaccggc
ttaccacctg
cacataccac
gatcgtcata
caggtttttt
cccagtgggg
agagaccttg
cactgctcac
aaaaaatttt
agatccaata
atcttacgtt
caaaattaac
ttgctttgag
aaagtacctc
ctatgaagac
ttataattac
cagaaaggct

tgacacaggc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



aagaatttaa
atctggctgg
atcaattacc
cactttgttc
caagagcctg
gaagatgatg
tatctcctga
aacatccctg
<210> 9
<211> 533
<212> PRT
<213> Bovi
<400> 9
Met Ser Ser
1

val

Glu Thr

Ile Pro

35

Arg

Phe Glu

50

Leu

Ala
65

Leu Leu

Arg Arg Phe

Arg Ile val

Ile
115

Lys Asn

Thr Asn

Ala Thr

145

Cys

Glu Thr Ile

tcacgctccc
agcctgaggt
agaagtattg
cagataggct
attcataccc
gtgtagttct
ttctgaatgc

tcacctttca

ne

GIln val

Glu Glu

20

Leu Trp

val Gly

His Lys

Ile Arg

85

Ile Thr

100

Phe Ser

Ala

Leu

Glu Thr

Glu

Leu

Leu

Ser

Phe

70

Thr

Glu

Arg

val

Asn

820233-02315_Seq_L1isting_ST25

caatacaact
tctcttttca
tgggaaacct
ctgtaagctg
atcagaaccc
gagtgtggtg
caaggactta

cggactgttc

His Pro

Ser Ser

Thr Gly

40

Glu
55

Pro
Asp Phe
Asp Ala
Phe Gly

Phe
120

Phe

Asn Ile

135

Phe Ile

150

Gln
165

Lys

val

Asp Leu

Ala

gccactgcaa
gggcctcgcec
tacacatacg
aatgtcaaaa
atctttgttt
gtgagcccag
agtgaagttg

aaaaaatctt

Gly
10

Gly

Pro Leu Thr

25

Ser Leu Leu

Phe Tyr His

Glu Gly

75

Lys

val
90

Tyr Arg

Thr Ala

105

Cys

Ser Tyr Phe

Tyr Pro val

val
155

Thr Lys

Asn
170

Cys Tyr

Page 13

ttctgtgcag
aagcgtttga
catatggact
ctaaagaaac
ctcacccaga
gagcaggaca
cccgggctga
ga

Tyr Lys Lys

val
30

Ala His

Arg Cys Gly

45

Leu Phe

60

Asp

His val Thr

Ala Met Thr

Phe

Pro

Arg

Asp

Glu

Pro

val Ser val

tgacgagaca
gtttcctcaa
tggcttgaat
ttgggtttgg
tgccttggaa
aaagcctgct

agtggagatt

Leu Phe

15

Thr Gly

Pro Gly
Gly Gln

His
80

Tyr

Glu
95

Lys

Pro Cys

Glu val

Tyr Tyr

Thr Leu

160

Asn
175

1200
1260
1320
1380
1440
1500
1560
1602



Ala

Gly

Ile

Ile

225

His

val

Ala

Leu

Arg

His

val

val

val

Thr

385

Ile

Glu

Tyr

Thr

Asn

Pro

210

val

Ser

Lys

Asn

His

290

Thr

Glu

Tyr

Lys

Leu

370

Leu

Trp

Phe

Ala

Ala

val

Phe

Ile

TYyr

275

Ile

Ser

Phe

Asn

Lys

355

Pro

Pro

Leu

Pro

Tyr

His

180

Phe

Leu

Gln

Gly

Asn

260

Met

Ala

Pro

Leu

Tyr

340

Asn

Leu

Asn

Glu

Gln

420

Gly

Pro

Gly

Gln

Phe

Leu

245

Leu

Asp

Asp

Phe

Ile

325

Ser

Ala

Asn

Thr

Pro

405

Ile

Leu

His

Lys

Ala

Pro

230

Thr

Phe

Cys

Lys

Asn

310

val

Tyr

Arg

Ile

Thr

390

Glu

Asn

Gly

820233-02315_Seq_Listing_ST25
Ile Glu Asn Asp Gly Thr val Tyr

Asn

215

Cys

Pro

Lys

Phe

Asp

Leu

Lys

Asp

375

Ala

val

Tyr

Leu

Phe

200

Lys

Ser

Asn

Phe

Glu

280

Arg

Phe

Leu

Ala

Ala

360

Lys

Thr

Leu

Gln

ASn
440

185

Ser

Glu

Asp

TYyr

Leu

265

Ser

Lys

His

Cys

Asn

345

Pro

Ala

Ala

Phe

Lys

His

Ile

Asp

Arg

Ile

250

Ser

Asn

Lys

His

Cys

330

Leu

Gln

Asp

Ile

sSer

410

Tyr

Phe

Ala

Pro

Phe

235

val

ser

Glu

TYyr

Ile

315

Trp

Arg

Pro

Thr

Leu

395

Gly

Gly

val

Page 14

TYyr

Ile

220

Lys

Phe

Trp

Thr

Ile

300

Asn

Lys

Glu

Glu

Cys

Pro

Gly

Pro

Asn

205

ser

Pro

val

ser

Met

285

Asn

Thr

Gly

Asn

val

365

Lys

ser

Arg

Lys

190

Ile

Lys

ser

Glu

Leu

270

Gly

Asn

Tyr

Phe

Trp

Arg

Asn

Asp

Gln

Pro

430

Arg

Asn

val

Ser

Tyr

Thr

255

Trp

val

Lys

Glu

Glu

335

Glu

Arg

Leu

Glu

Ala

415

Tyr

Leu

Ile

Lys

Glu

val

240

Pro

Gly

Trp

Tyr

320

Phe

Glu

Tyr

val

Thr

400

Phe

Thr

Cys



Leu Asn

450

Lys

ser Pro

465

Tyr

Glu Asp Asp

GIn Lys Pro

val Ala

Phe
530

Leu

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

<400> 10
atgtccatcc

10
1602
DNA

gaactatcct
agtctccttc
tttgatgggc
agaaggttca
acagaatttg
tcttacttcc
gaagattact
gaaacaatta
ccccacattg
tcaattgcct
agcaagtcag
catagttttg
ctattcaagt
tccaatgaaa
aataataaat
catgagtttc
ttatatttag

cctcagcctg

val Lys

Ser Glu

Thr

Pro

820233-02315_Seq_L1isting_ST25

455

Ile Phe

470

val
485

Gly

Ala
500

TYyr

Ala Glu

Lys Ser

ne

aagttgaaca
caccgctcac
gatgtgggcc
aagccctcct
tccgcactga
gcacctgtgc
gaggagtgga
atgcctgcac
agcaggttga
aaaatgatgg
acaatattgt
agatcgttgt
gtttgactcc
ttctttcttc
ccatgggggt
acaggacctc
tgattgtgga
ccaatttacg

aagttaggag

val

Leu

val

Leu Ser

Ile

Leu

Ile
520

Glu

tccagctggt
agcccatgtt
aggactcttt
gcacaagttt
tgcttacgta
tttcccagat
ggttactgac
agagaccaac
cctttgcaac
gactgtttac
aaagatccca
acaattcccc
caactatatt
atggagtctt
ttggcttcat
tccttttaac
tctctgttgc
tgagaactgg
atacgtactt

val Ser His
475

val val val
490

Leu Asn Ala
505

Asn Ile Pro

ggttacaaga
acaggcagga
gaagttggat
gactttaaag
cgggcaatga
ccctgcaaga
aatgcccttg
ttcattacaa
tatgtctcag
aacattggta
ccactacaag
tgcagtgacc
gtttttgtgg
tggggagcca
attgctgaca
ctctttcatc
tggaaaggat
gaagaggtga
cctttgaata

Page 15

Lys Glu Thr Trp val Trp GIln Glu

460

Pro Asp Ala

Ser Pro Gly

Lys Asp Leu
510

val Thr Phe
525

aactgtttga
tccccctctg
cggaaccatt
aagggcatgt
ctgagaaaag
atatattttc
ttaatatcta
agattaatcc
ttaatggagc
attgctttgg
cagacaagga
gattcaagcc
agacaccagt
actacatgga
aaaaaagaaa
acatcaatac
ttgaatttgt
aaaaaaatgc

ttgacaaggc

Pro Asp

Glu
480

Leu

Ala
495

Gly

Ser Glu

His Gly

aactgtggag
gctgaccggc
ttaccacctg
cacataccac
gatcgtcata
caggtttttt
cccagtgggg
tgagaccttg
cactgctcac
gaaaaatttt
agatccaata
atcttacgtc
caaaattaat
ttgttttgag
aaagtatatc
ctatgaagac
ttataattat
cagaaaggct

tgacacaggc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



aagaatttag
atctggctgg
atcaattacc
cactttgttc
caagagcctg
gaagatgacg
tatcttctga
aacatccctg
<210>
<211>
<212>
<213>

<400>

11
533
PRT
Goat

11
Met Ser Ile
1

val

Glu Thr

Ile Pro

35

Arg

Phe Glu

50

Leu

Ala
65

Leu Leu

Arg Arg Phe

Arg Ile val

Ile
115

Lys Asn

Thr Asn

Ala Thr

145

Cys

Glu Thr Ile

tcacactccc
aacctgaggt
agaagtatgg
cagacaggct
attcataccc
gtgtagttct
ttctgaatgc

tcacctttca

GIln val

Glu Glu

20

Leu Trp

val Gly

His Lys

Ile Arg

85

Ile Thr

100

Phe Ser

Ala

Leu

Glu Thr

Glu

Leu

Leu

Ser

Phe

70

Thr

Glu

Arg

val

Asn

820233-02315_Seq_L1isting_ST25

caacacaact
tctcttttca
tgggaaaccc
ctgtaagctg
ctcagaacct
gagtgtggtg
caaggacttg
tggactgttc

His Pro

Ser Ser

Thr Gly

40

Glu
55

Pro
Asp Phe
Asp Ala
Phe Gly

Phe
120

Phe

Asn Ile

135

Phe Ile

150

Gln
165

Lys

val

Asp Leu

Ala

gccactgcaa
gggcctcgcec
tacacatatg
aacgtcaaaa
atctttgttt
gtgagccctg
agtgaagttg

aaaaaatcct

Gly
10

Gly

Pro Leu Thr

25

Ser Leu Leu

Phe Tyr His

Glu Gly

75

Lys

val
90

Tyr Arg

Thr Ala

105

Cys

Ser Tyr Phe

Tyr Pro val

Ile
155

Thr Lys

Asn
170

Cys Tyr

Page 16

ttctgtgcag
aagcatttga
catatggact
ctaaagaaac
ctcacccaga
gggcaggaca
ccagggctga

ga

Tyr Lys Lys

val
30

Ala His

Arg Cys Gly

45

Leu Phe

60

Asp

His val Thr

Ala Met Thr

Phe

Pro

Arg

Asp

Glu

Pro

val Ser val

tgacgagacc
gtttcctcaa
tggtttgaat
ctgggtatgg
tgccttggag
aaagcctgct

agtggagatt

Leu Phe

15

Thr Gly

Pro Gly
Gly Gln

His
80

Tyr

Glu
95

Lys

Pro Cys

Glu val

Tyr Tyr

Thr Leu

160

Asn
175

1200
1260
1320
1380
1440
1500
1560
1602



Ala

Gly

Ile

Ile

225

His

val

Ala

Leu

Arg

His

val

val

val

Thr

385

Ile

Glu

Tyr

Thr

Asn

Pro

210

val

Ser

Lys

Asn

His

290

Thr

Glu

Tyr

Lys

Leu

370

Leu

Trp

Phe

Ala

Ala

val

Phe

Ile

TYyr

275

Ile

Ser

Phe

Asn

Lys

355

Pro

Pro

Leu

Pro

Tyr

His

180

Phe

Leu

Gln

Gly

Asn

260

Met

Ala

Pro

Leu

Tyr

340

Asn

Leu

Asn

Glu

Gln

420

Gly

Pro

Gly

Gln

Phe

Leu

245

Leu

Asp

Asp

Phe

Ile

325

Leu

Ala

Asn

Thr

Pro

405

Ile

Leu

His

Lys

Ala

Pro

230

Thr

Phe

Cys

Lys

Asn

310

val

Tyr

Arg

Ile

Thr

390

Glu

Asn

Gly

820233-02315_Seq_Listing_ST25
Ile Glu Asn Asp Gly Thr val Tyr

Asn

215

Cys

Pro

Lys

Phe

Asp

Leu

Lys

Asp

375

Ala

val

Tyr

Leu

Phe

200

Lys

Ser

Asn

Phe

Glu

280

Arg

Phe

Leu

Ala

Ala

360

Lys

Thr

Leu

Gln

ASn
440

185

Ser

Glu

Asp

TYyr

Leu

265

Ser

Lys

His

Cys

Asn

345

Pro

Ala

Ala

Phe

Lys

His

Ile

Asp

Arg

Ile

250

Ser

Asn

Lys

His

Cys

330

Leu

Gln

Asp

Ile

sSer

410

Tyr

Phe

Ala

Pro

Phe

235

val

ser

Glu

TYyr

Ile

315

Trp

Arg

Pro

Thr

Leu

395

Gly

Gly

val

Page 17

TYyr

Ile

220

Lys

Phe

Trp

Thr

Ile

300

Asn

Lys

Glu

Glu

Cys

Pro

Gly

Pro

Asn

205

ser

Pro

val

ser

Met

285

Asn

Thr

Gly

Asn

val

365

Lys

ser

Arg

Lys

190

Ile

Lys

ser

Glu

Leu

270

Gly

Asn

Tyr

Phe

Trp

Arg

Asn

Asp

Gln

Pro

430

Arg

Asn

val

Ser

Tyr

Thr

255

Trp

val

Lys

Glu

Glu

335

Glu

Arg

Leu

Glu

Ala

415

Tyr

Leu

Ile

Lys

Glu

val

240

Pro

Gly

Trp

Tyr

320

Phe

Glu

Tyr

val

Thr

400

Phe

Thr

Cys



Leu Asn

450

Lys

ser Pro

465

Tyr

Glu Asp Asp

GIn Lys Pro

val Ala

Phe
530

Leu

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

<400> 12
atgtccatcc

12
1602
DNA

gaactatcct
agtctccttc
tttgatgggc
agaaggttca
acagaatttg
tcttacttcc
gaagattact
gaaacaatta
ccccacattg
tcaattgcct
agcaagtcag
catagttttg
ctattcaagt
tccaatgaaa
aataataaat
catgagtttc
ttatatttag

cctcagcctg

val Lys

Ser Glu

Thr

Pro

820233-02315_Seq_L1isting_ST25

455

Ile Phe

470

val
485

Gly

Ala
500

TYyr

Ala Glu

Lys Ser

aagttgaaca
caccgctcac
gatgtgggcc
aagccctcct
tccgcactga
gcacctgtgc
gaggagtgga
atgcctgcac
agcaggttga
aaaatgatgg
acaatattgt
agatcgttgt
gtttgactcc
ttctttcttc
ccatgggggt
acaggacctc
tgattgtgga
ccaatttacg

aagttaggag

val

Leu

val

Leu Ser

Ile

Leu

Ile
520

Glu

tccagctggt
agcccatgtt
aggactcttt
gcacaagttt
tgcttacgta
tttcccagat
ggttactgac
agagaccaac
cctttgcaac
gactgtttac
aaagatccca
acaattcccc
caactatatt
atggagtctt
ttggcttcat
tccttttaac
tctctgttgc
tgagaactgg
atacgtactt

val Ser His

475

val val val

490

Leu Asn Ala
505

Asn Ile Pro

ggttacaaga
acaggcagga
gaagttggat
gactttaaag
cgggcaatga
ccctgcaaga
aatgcccttg
ttcattacaa
tatgtctcag
aacattggta
ccactacaag
tgcagtgacc
gtttttgtgg
tggggagcca
attgctgaca
ctctttcatc
tggaaaggat
gaagaggtga
cctttgaata

Page 18

Lys Glu Thr Trp val Trp GIln Glu

460

Pro Asp Ala

Ser Pro Gly

Lys Asp Leu
510

val Thr Phe
525

aactgtttga
tccccctctg
cggaaccatt
aagggcatgt
ctgagaaaag
atatattttc
ttaatatcta
agattaatcc
ttaatggagc
attgctttgg
cagacaagga
gattcaagcc
agacaccagt
actacatgga
aaaaaagaaa
acatcaatac
ttgaatttgt
aaaaaaatgc

ttgacaaggc

Pro Asp

Glu
480

Leu

Ala
495

Gly

Ser Glu

His Gly

aactgtggag
gctgaccggc
ttaccacctg
cacataccac
gatcgtcata
caggtttttt
cccagtgggg
tgagaccttg
cactgctcac
gaaaaatttt
agatccaata
atcttacgtc
caaaattaat
ttgttttgag
aaagtatatc
ctatgaagac
ttataattat
cagaaaggct

tgacacaggc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



aagaatttag
atctggctgg
atcaattacc
cactttgttc
caagagcctg
gaagatgacg
tatcttctga
aacatccctg
<210>
<211>
<212>
<213>

<400>

13

533
PRT
Dog

13
Met Ser Ile
1

Glu Thr val

Ile Pro

35

Arg

Phe Glu

50

Leu

Ala
65

Leu Leu

Arg Arg Phe

Arg Ile val

Ile
115

Lys Asn

Thr Asn

Ala Thr

145

Cys

Glu Thr Ile

tcacactccc
aacctgaggt
agaagtatgg
cagacaggct
attcataccc
gtgtagttct
ttctgaatgc

tcacctttca

GIln val

Glu Glu

20

Leu Trp

val Gly

His Lys

Ile Arg

85

Ile Thr

100

Phe Ser

Ala

Leu

Glu Thr

Glu

Leu

Leu

Ser

Phe

70

Thr

Glu

Arg

val

Asn

820233-02315_Seq_L1isting_ST25

caacacaact
tctcttttca
tgggaaaccc
ctgtaagctg
ctcagaacct
gagtgtggtg
caaggacttg
tggactgttc

His Pro

Ser Ser

Thr Gly

40

Glu
55

Pro
Asp Phe
Asp Ala
Phe Gly

Phe
120

Phe

Asn val

135

Phe Ile

150

Gln
165

Lys

val

Asp Leu

Ala

gccactgcaa
gggcctcgcec
tacacatatg
aacgtcaaaa
atctttgttt
gtgagccctg
agtgaagttg

aaaaaatcct

Gly
10

Gly

Pro Leu Thr

25

Ser Leu Leu

Phe Tyr His

Glu Gly

75

Lys

val
90

Tyr Arg

Thr Ala

105

Cys

Ser Tyr Phe

Tyr Pro val

Ile
155

Thr Lys

Asn
170

Cys Tyr

Page 19

ttctgtgcag
aagcatttga
catatggact
ctaaagaaac
ctcacccaga
gggcaggaca
ccagggctga

ga

Tyr Lys Lys

val
30

Ala His

Arg Cys Gly

45

Leu Phe

60

Asp

His val Thr

Ala Met Thr

Phe

Pro

Arg

Asp

Glu

Pro

val Ser val

tgacgagacc
gtttcctcaa
tggtttgaat
ctgggtatgg
tgccttggag
aaagcctgct

agtggagatt

Leu Phe

15

Thr Gly

Pro Gly
Gly Gln

His
80

Tyr

Glu
95

Lys

Pro Cys

Glu val

Tyr Tyr

Thr Leu

160

Asn
175

1200
1260
1320
1380
1440
1500
1560
1602



Ala

Gly

Ile

val

225

His

val

Ala

Leu

Arg

Asn

val

val

val

Thr

385

Ile

Glu

Tyr

Thr

Asn

Pro

210

val

Ser

Lys

Asn

His

290

Thr

Glu

Tyr

Lys

Leu

370

Leu

Trp

Phe

Ala

Ala

val

Phe

Ile

TYyr

275

Ile

Ser

Phe

Asn

Lys

355

Pro

Pro

Leu

Pro

Tyr

His

180

Phe

Leu

Gln

Gly

Asn

260

Met

Ala

Ser

Leu

Tyr

340

Asn

Leu

Asn

Glu

Gln

420

Gly

Pro

Gly

Gln

Phe

Leu

245

Leu

Asp

Asp

Phe

Ile

325

Leu

Ala

Asn

Thr

Pro

405

Ile

Leu

His

Lys

Ala

Pro

230

Thr

Leu

Cys

Lys

Asn

310

val

Tyr

Arg

Ile

Thr

390

Glu

Asn

Gly

820233-02315_Seq_Listing_ST25
Ile Glu Asn Asp Gly Thr val Tyr

Asn

215

Cys

Pro

Lys

Phe

Asp

Leu

Lys

Asp

375

Ala

val

Tyr

Leu

Phe

200

Lys

Ser

Asn

Phe

Glu

280

Arg

Phe

Leu

Ala

Ala

360

Lys

Thr

Leu

Gln

ASn
440

185

Ser

Glu

Asp

TYyr

Leu

265

Ser

Lys

His

Cys

Asn

345

Pro

Ala

Ala

Phe

Lys

His

Ile

Asp

Arg

Ile

250

Ser

Asn

Lys

His

Cys

330

Leu

Gln

Asp

Thr

sSer

410

Ser

Phe

Ala

Pro

Phe

235

val

ser

Glu

TYyr

Ile

315

Trp

Arg

Pro

Thr

Leu

395

Gly

Gly

val

Page 20

TYyr

Ile

220

Lys

Phe

Trp

Thr

Leu

300

Asn

Lys

Glu

Glu

Arg

Pro

Gly

Pro

Asn

205

ser

Pro

val

ser

Met

285

Asn

Thr

Gly

Asn

val

365

Lys

ser

Arg

Lys

190

Ile

Lys

ser

Glu

Leu

270

Gly

Asn

Tyr

Phe

Trp

Arg

Asn

Asp

Gln

Pro

430

Arg

Asn

val

Ser

Tyr

Thr

255

Trp

val

Lys

Glu

Glu

335

Glu

Arg

Leu

Glu

Ala

415

Tyr

Leu

Ile

Lys

Glu

val

240

Pro

Gly

Trp

Tyr

320

Phe

Glu

Tyr

val

Thr

400

Phe

Thr

Cys



Leu Asn

450

Lys

ser Pro

465

Tyr

Glu Asp Asp

GIn Lys Pro

val Ala

Phe
530

Leu

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

<400> 14
atgtccatcc

14
1602
DNA

gagctgtcgt
agtctcctcc
tttgacggac
agaaggttca
acggaatttg
tcttacttcc
gaagattact
gagacaatta
ccccacattg
tcgattgect
agcaagtccg
catagttttg
ctgctcaagt
tccaatgaaa
aataataagt
aatgagtttc
ttgtatttag

ccgcagcctg

val Lys

Ser Glu

Thr

Pro

820233-02315_Seq_L1isting_ST25

455

Ile Phe

470

val
485

Gly

Ala
500

TYyr

Ala Glu

Lys Ser

aagtggagca
cgccgctcac
gatgcggacc
aagcccttct
tccgcaccga
gcacctgtgc
gaggagtgga
atgcctgcac
agcaggttga
aaaatgatgg
acaatattgt
aggtcgtcgt
gtttgactcc
tcctttcttc
ccatgggggt
acaggacctc
tgattgtgga
ccaatttacg

aagttaggag

val

Leu

val

Leu Ser

Ile

Leu

Ile
520

Glu

tcccgecggce
cgcccacgtg
ggggctcttc
gcacaagttc
tgcttacgtc
gttcccagat
ggtcactgac
ggagaccaac
tctctgcaac
gactgtttac
aaagatccct
acaattcccc
caactatatt
gtggagtctt
ttggcttcac
ttcctttaat
tctctgctgce
tgagaactgg
atacgtgctt

val Ser His

475

val val val

490

Leu Asn Ala
505

Asn Ile Pro

ggttacaaga
acaggcagga
gaggttggat
gactttaaag
cgggcaatga
ccctgcaaga
aatgcccttg
ttcattacaa
tacgtctctg
aacattggta
ccactccaag
tgcagcgacc
gtttttgtgg
tggggagcca
atcgctgaca
ctcttccatc
tggaaaggat
gaagaggtga

cctctgaata

Page 21

Lys Glu Thr Trp val Trp GIln Glu

460

Pro Asp Ala

Ser Pro Gly

Lys Asp Leu
510

val Thr Phe
525

agctgtttga
tcccgctctg
ctgaaccatt
aaggacacgt
ccgagaaaag
atatattttc
ttaacgtcta
agattaatcc
tcaatggagc
attgctttgg
cagacaagga
gattcaagcc
agacgccagt
actacatgga
aaaaaagaaa
atatcaatac
ttgaattcgt
aaaaaaatgc

tcgacaaggc

Pro Asp

Glu
480

Leu

Ala
495

Gly

Ser Glu

His Gly

aaccgtggaa
gctcacgggc
ttaccacctg
cacctatcac
gatcgtcata
caggtttttt
cccagtaggg
tgagaccctg
caccgctcac
gaaaaatttt
agatccaata
atcgtacgtc
caaaattaac
ttgttttgag
aaagtatctc
ttacgaagac
ctacaattac
cagaaaggct

cgacacaggc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



aagaacctag
atctggctgg
atcaactatc
cacttcgttc
caagagcccg
gaagatgatg
tatcttctga
aacatccctg
<210>
<211>
<212>
<213>

<400>

15
533
PRT
Dome

15
Met Ser Ile
1

Glu Thr val

Ile Pro

35

Arg

Phe Glu

50

Leu

Ala
65

Leu Leu

Arg Arg Phe

Arg Ile val

Ile
115

Lys Asn

Thr Asn

Ala Thr

145

Cys

Glu Thr Ile

tcaccctccc
aacctgaggt
agaagtctgg
cggacaggct
actcataccc
gtgtagttct
ttctgaatgc

tcacctttca

stic cat

GIln val

Glu Glu

20

Leu Trp

val Gly

His Lys

Ile Arg

85

Ile Thr

100

Phe Ser

Ala

Leu

Glu Thr

Glu

Leu

Leu

Ser

Phe

70

Thr

Glu

Arg

val

Asn

820233-02315_Seq_L1isting_ST25

caacacgacg
tctcttctca
cgggaagcct
ctgcaagctg
atcagaaccc
gagtgtggtg
caaggatttg
tggactgttc

His Pro

Ser Ser

Thr Gly

40

Glu
55

Pro
Asp Phe
Asp Ala
Phe Gly

Phe
120

Phe

Asn Ile

135

Phe Ile

150

Gln
165

Lys

val

Asp Leu

gccactgcaa
gggcctcgtc
tacacgtacg
aacgtcaaga
atctttgttt
gtgagccctg
agtgaagttg

aaaaaatcct

Ala Gly

10

Gly

Pro Leu Thr

25

Ser Leu Leu

Phe Tyr His

Glu Gly

75

Lys

val

Tyr
90

Arg

Thr Ala

105

Cys

Ser Tyr Phe

Tyr Pro val

Ile
155

Thr Lys

Asn

Cys
170

TYyr

Page 22

ctctgcgcag
aagcctttga
cgtatggact
ctaaagaaac
ctcacccaga
gggcaggaca
ccagggctga

aa

Tyr Lys Lys

val
30

Ala His

Arg Cys Gly

45

Leu Phe

60

Asp

His val Thr

Ala Met Thr

Phe

Pro

Arg

Asp

Glu

Pro

val Ser val

cgacgagacc
gtttcctcaa
tggcttgaat
gtgggtatgg
tgccttggaa
aaagcctgct

agtggagatt

Leu Phe

15

Thr Gly

Pro Gly
Gly Gln

His
80

Tyr

Glu
95

Lys

Pro Cys

Glu val

Tyr Tyr

Thr Leu

160

Asn
175

1200
1260
1320
1380
1440
1500
1560
1602



Ala

Gly

Ile

val

225

His

val

Ala

Leu

Arg

ser

val

val

val

Thr

385

Ile

Glu

Tyr

Thr

Asn

Pro

210

val

Ser

Lys

Asn

His

290

Thr

Glu

Tyr

Lys

Leu

370

Leu

Trp

Phe

Ala

Ala

val

Phe

Ile

TYyr

275

Ile

Ser

Phe

Asn

Lys

355

Pro

Pro

Leu

Pro

Tyr

His

180

Phe

Leu

Gln

Gly

Asn

260

Met

Ala

Ser

Leu

Tyr

340

Asn

Leu

Asn

Glu

Gln

420

Gly

Pro

Gly

Gln

Phe

Leu

245

Leu

Asp

Asp

Phe

Ile

325

Leu

Ala

Asn

Thr

Pro

405

Ile

Leu

His

Lys

Ala

Pro

230

Thr

Phe

Cys

Lys

Asn

310

val

Tyr

Arg

Ile

Thr

390

Glu

Asn

Gly

820233-02315_Seq_Listing_ST25
Ile Glu Ser Asp Gly Thr val Tyr

Asn

215

Cys

Pro

Lys

Phe

Asp

Leu

Lys

Asp

375

Ala

val

Tyr

Leu

Phe

200

Lys

Ser

Asn

Phe

Glu

280

Arg

Phe

Leu

Ala

Ala

360

Lys

Thr

Leu

Gln

ASn
440

185

Ser

Glu

Asp

TYyr

Leu

265

Ser

Arg

His

Cys

Asn

345

Pro

Ala

Ala

Phe

Lys

His

Ile

Asp

Arg

Ile

250

Ser

Asn

Lys

His

Cys

330

Leu

Gln

Asp

Ile

sSer

410

Tyr

Phe

Ala

Pro

Phe

235

val

ser

Glu

TYyr

Ile

315

Trp

Arg

Pro

Thr

Leu

395

Gly

Gly

val

Page 23

TYyr

Ile

220

Lys

Phe

Trp

Thr

Leu

300

Asn

Lys

Glu

Glu

Cys

Pro

Gly

Pro

Asn

205

ser

Pro

val

ser

Met

285

Asn

Thr

Gly

Asn

val

365

Lys

ser

Arg

Lys

190

Ile

Lys

ser

Glu

Leu

270

Gly

Asn

Tyr

Phe

Trp

Arg

Asn

Asp

Gln

Pro

430

Arg

Asn

val

Ser

Tyr

Thr

255

Trp

val

Lys

Glu

Glu

335

Glu

Arg

Leu

Glu

Ala

415

Tyr

Leu

Ile

Lys

Glu

val

240

Pro

Gly

Trp

Tyr

320

Phe

Glu

Tyr

val

Thr

400

Phe

Thr

Cys



Leu Asn

450

Lys

ser Pro

465

Tyr

Glu Asp Asp

GIn Lys Pro

val Ala

Phe
530

Leu

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

<400> 16
atgtccatcc

16
1602
DNA

gaactgtcct
agtctccttc
tttgatgggc
agaaggttca
acggaatttg
tcttactttc
gaagattact
gagacaatta
ccccatattg
tcaattgcct
agcaagtcag
catagttttg
ctgttcaagt
tccaatgaaa
aataataaat
agtgagtttc
ctatatttag

ccccagcectg

val Lys

Ser Glu

Thr

Pro

820233-02315_Seq_L1isting_ST25

455

Ile Phe

470

val
485

Gly

Ala
500

TYyr

Ala Glu

Lys Ser

aagttgaaca
caccactcac
gatgtgggcc
aagccctcct
tccgcactga
gcacttgtgc
gaggagtgga
atgcctgcac
aacaggttga
aaagtgatgg
acaatattgt
aggtcgttgt
gtttgactcc
tcctttcttc
ccatgggggt
acaggacctc
tgattgtgga
ccaatttacg

aagtcaggag

val

Leu

val

Leu Ser

Ile

Leu

Ile
520

Glu

tcctgctggt
agctcatgtt
aggactcttt
gcacaagttt
tgcttacgtt
tttcccagat
ggtcactgac
agagaccaac
tctttgcaac
aactgtgtac
aaagatccct
acaattcccc
caactatatt
atggagtctt
ttggcttcat
ttcttttaat
tctctgttgc
tgagaactgg
atacgtactt

val Ser His

475

val val val

490

Leu Asn Ala
505

Asn Ile Pro

ggttacaaga
acaggcagga
gaagttggat
gactttaaag
cgggcaatga
ccctgcaaga
aatgcccttg
ttcattacaa
tatgtctctg
aacattggta
ccactacaag
tgcagtgacc
gtttttgtgg
tggggagcca
attgctgaca
cttttccatc
tggaaaggat
gaagaagtga
cctctgaata

Page 24

Lys Glu Thr Trp val Trp GIln Glu

460

Pro Asp Ala

Ser Pro Gly

Lys Asp Leu
510

val Thr Phe
525

aactgtttga
tccccctctg
ctgaaccatt
aaggacatgt
ctgagaaaag
atatattttc
ttaacatcta
agattaatcc
tcaatggagc
attgctttgg
cagacaagga
gattcaagcc
agacgccagt
actacatgga
agaagagaag
acatcaatac
ttgaatttgt
aaaaaaatgc

ttgacaaggc

Pro Asp

Glu
480

Leu

Ala
495

Gly

Ser Glu

His Gly

aactgtggag
gctcactggc
ttaccacctg
cacatatcat
gatcgtcata
caggtttttt
cccagtaggg
tgagaccttg
cactgctcac
gaaaaatttt
agatccaata
atcttacgtc
caaaattaac
ttgttttgag
aaagtatctc
ttacgaagac
gtataattac
cagaaaggct

tgacacaggc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140



aagaatttag
atctggctgg
atcaattacc
cactttgttc
caagagcctg
gaagatgatg
tatcttctga
aacatccctg
<210>
<211>
<212>
<213>

<400>

17

533
PRT
Rat

17
Met Ser Ile
1

val

Glu Thr

Ile Pro

35

Arg

Phe Glu

50

Leu

Ala
65

Leu Leu

Arg Arg Phe

Arg Ile val

Ile
115

Lys Asn

Thr Asn

Ala Thr

145

Cys

Glu Thr Ile

tcacactccc
aacctgaggt
agaagtatgg
cagacaggct
attcataccc
gtgtagttct
ttctgaatgc
ttacctttca

Gln Ile

Glu Glu

20

Leu Trp

val Gly

His Lys

Ile Arg

85

Ile Thr

100

Phe Ser

Ala

Leu

Glu Thr

Glu

Leu

Leu

Ser

Phe

70

Thr

Glu

Arg

val

Asn

820233-02315_Seq_L1isting_ST25

caacacaact
tctcttttca
tgggaaacct
ctgtaagctg
atcagaaccc
gagtgtggtg
caaggacttg
tgggctgttc

His Pro

ser Thr

Thr Gly

40

Glu
55

Pro
Asp Phe
Asp Ala
Phe Gly

Phe
120

Phe

Asn Ile

135

Phe Ile

150

Gln
165

Lys

val

Asp Leu

gccactgcaa
gggcctcgcec
tacacatacg
aatgttaaaa
atctttgttt
gtgagccctg
agtgaagttg

aaaaaatctt

Ala Gly

10

Gly

Pro Leu Thr

25

Ser Leu Leu

Phe Tyr His

Glu Gly

75

Lys

val

Tyr
90

Arg

Thr Ala

105

Cys

Ser Tyr Phe

Tyr Pro val

Ile
155

Thr Lys

Asn

Cys
170

TYyr
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ttctgtgcag
aagcatttga
cgtatggact
ctaaagaaac
ctcacccaga

gggcaggaca
ccagggctga

ga

Tyr Lys Lys

val
30

Ala His

Arg Cys Gly

45

Leu Phe

60

Asp

His val Thr

Ala Met Thr

Phe

Pro

Arg

Asp

Glu

Pro

val Ser val

tgacgagact
gtttcctcaa
tggcctgaat
ttgggtatgg
tgccttggag
aaagcccgct

agtggagatt

Leu Phe

15

Thr Gly

Pro Gly
Gly Gln

Tyr

Glu
95

Lys

Pro Cys

Glu val

Tyr Tyr

Thr Leu

160

Asn
175

1200
1260
1320
1380
1440
1500
1560
1602



Ala

Gly

Ile

val

225

His

val

Ala

Leu

Arg

Asn

val

val

val

Thr

385

Ile

Glu

Tyr

Thr

Asn

Pro

210

val

Ser

Lys

Asn

His

290

Thr

Gly

Tyr

Lys

Leu

370

Leu

Trp

Phe

Ala

Ala

val

Phe

Ile

TYyr

275

val

Ser

Phe

Asn

Arg

Pro

Pro

Leu

Pro

Tyr

His

180

Phe

Leu

Gln

Gly

Asn

260

Met

Ala

Pro

Leu

Tyr

340

Asn

Leu

His

Glu

Gln

420

Gly

Pro

Gly

Lys

Phe

Leu

245

Leu

Asp

Asp

Phe

Ile

325

Leu

Ala

Thr

Thr

Pro

405

Ile

Leu

His

Lys

Ala

Pro

230

Thr

Phe

Cys

Lys

Asn

310

val

Tyr

Met

Ile

Thr

390

Glu

Asn

Gly

820233-02315_Seq_Listing_ST25
Ile Glu Ser Asp Gly Thr val Tyr

Asn

215

Cys

Pro

Lys

Phe

Asp

Leu

Lys

Asp

375

Ala

val

Tyr

Leu

Phe

200

Lys

Ser

Asn

Phe

Glu

280

Arg

Phe

Leu

Ala

Ala

360

Lys

Thr

Leu

Gln

ASn
440

185

Thr

Glu

Asp

TYyr

Leu

265

Ser

Arg

His

Cys

Asn

345

Pro

Ala

Ala

Phe

Lys

His

val

Asp

Arg

Ile

250

Ser

Asn

Lys

His

Cys

330

Leu

Gln

Asp

Ile

sSer

410

Cys

Phe

Ala

Pro

Phe

235

val

ser

Glu

TYyr

Ile

315

Trp

Arg

Pro

Thr

Leu

395

Gly

Gly

val
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TYyr

Ile

220

Lys

Phe

Trp

Ser

Phe

300

Asn

Lys

Glu

Glu

Cys

Pro

Gly

Pro

Asn

205

Asn

Pro

val

ser

Met

285

Asn

Thr

Gly

Asn

val

365

Arg

ser

Arg

Lys

190

Ile

Lys

ser

Glu

Leu

270

Gly

Asn

Tyr

Phe

Trp

Arg

Asn

Asp

Gln

Pro

430

Lys

Asn

Ile

Ser

Tyr

Thr

255

Trp

val

Lys

Glu

Glu

335

Glu

Arg

Leu

Glu

Ala

415

Tyr

Leu

Ile

Lys

Glu

val

240

Pro

Gly

Trp

Tyr

320

Phe

Glu

Tyr

val

Thr

400

Phe

Thr

Cys



Leu Asn

450

Lys

ser Pro

465

Tyr

Glu Asp Asp

GIn Lys Pro

Ile Ala

Phe
530

Leu

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

<400> 18
atgtctatcc

18
1602
DNA

gaactgtcca
agtctccttc
tttgatggac
aggagattca
acagaatttg
tcttactttc
gaagattact
gagactatta
ccacatattg
acagttgcct
aacaagtcag
cacagttttg
cttttcaagt
tccaatgaaa
aataacaaat
aatgggtttc
ttatatttag

cctcagcctg

val Lys

Ser Glu

Thr

Pro
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455

470

val
485

Gly

Ala
500

TYyr

Ala Glu

Lys Pro

aaattgaaca
caccactaac
gatgtgggcc
aagccctttt
tccgcactga
gcacctgtgc
gaggagtaga
atgcatgcac
agcaggttga
aaagtgatgg
acaacattat
aagttgttgt
gtctgactcc
ttctttcttc
gcatgggggt
acaggacctc
tgattgtgga
ctaatttacg
aagtcaggag

val

Leu

val

520

ccctgctggt
agctcatgtc
agggctcttt
gcacaagttt
tgcttatgtt
ttttccagac
gattactgac
agagaccaac
tctttgcaac
aacagtttat
taagatccct
gcagttccca
caactatatc
gtggagtctt
ttggcttcat
ccctttcaat
tctctgttgc
tgagaattgg
atacgttctt

Ile Phe val Ser Gln

475

Leu Ser val val val

490

Leu val Leu Asn Ala
505

Glu Thr Asn Ile Pro

ggctacaaga
acaggcagga
gaagttggat
gactttaagg
cgagcaatga
ccctgcaaga
aatgcccttg
tttatcacaa
tatgtttccg
aacattggca
ccactgaaag
tgcagtgatc
gtttttgtgg
tggggagcca
gttgctgaca
ctcttccatc
tggaaagggt
gaagaagtaa
cctttgacaa
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Lys Glu Ile Trp Met Trp GIn Glu

460

Pro Asp Ala

Ser Pro Gly

Lys Asp Leu
510

val Thr Phe
525

aactatttga
ttcccctctg
ctgagccttt
agggccatgt
ccgagaagag
atatattttc
taaatattta
agattaaccc
tcaatggtgc
attgctttgg
cagacaagga
ggttcaagcc
agactccagt
actacatgga
aaaaaagaag
atatcaatac
ttgaatttgt
aacgaaatgc

ttgacaaggc

Pro Asp

Glu
480

Leu

Ala
495

Gly

Ser Glu

His Gly

aactgtggag
gctcactggc
ttatcacctg
cacatactac
gattgtcata
caggtttttt
cccagtggga
agagaccttg
cactgctcat
gaaaaatttt
agacccaata
atcttatgta
caaaattaac
ctgtttcgag
aaaatatttc
ttatgaagat
ttataattac
tatgaaagct

tgacacaggc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
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agaaatttag tcacacttcc ccatacaact gccacagcca ttctgtgcag tgatgagacc 1200

atatggctgg aacctgaagt cctcttttca gggccccgtc aagcctttga atttcctcaa 1260
atcaattacc agaaatgtgg ggggaaacct tacacttatg catacggact tggattgaat 1320
cactttgttc cagacaagtt gtgtaagctg aatgtcaaaa ctaaagaaat ctggatgtgg 1380
caagaaccgg attcttaccc atctgaaccc atctttgttt ctcaaccgga tgctctggaa 1440
gaagatgatg gtgtagttct gagtgtggtg gtgagtcctg gggcaggaca aaagcctgca 1500
tatctcctgg ttctgaatgc caaagacttg agtgaaattg ccagggctga agtggagact 1560
aatattcctg tgaccttcca tggactgttc aaaaaaccat ga 1602

<210> 19

<211> 29

<212> DNA

<213> Homo sapiens

<400> 19
ccccctctgg ctccgcggca gtctccttc 29

<210> 20

<211> 29

<212> DNA

<213> Homo sapiens

<400> 20
gaaggagact gccgcggagc cagaggggg 29

<210> 21

<211> 28

<212> DNA

<213> Homo sapiens

<400> 21
ggttgatctt tgcaagtatg tctctgtc 28

<210> 22

<211> 28

<212> DNA

<213> Homo sapiens

<400> 22
gacagagaca tacttgcaaa gatcaacc 28

<210> 23

<211> 32

<212> DNA

<213> Homo sapiens

<400> 23
gattgtggat ctctgcacct ggaaaggatt tg 32

<210> 24

<211> 32

<212> DNA

<213> Homo sapiens

<400> 24
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caaatccttt ccaggtgcag

<210> 25

<211> 30

<212> DNA

<213> Homo sapiens

<400> 25
gcccaggagc aggaccaaag

<210> 26

<211> 30

<212> DNA

<213> Homo sapiens

<400> 26
gataagcagg ctttggtcct

<210> 27

<211> 32

<212> DNA

<213> Homo sapiens

<400> 27
cagaatttgg cacctatgct

<210> 28

<211> 32

<212> DNA

<213> Homo sapiens

<400> 28
gggatctggg aaagcatagg

<210> 29

<211> 41

<212> DNA

<213> Homo sapiens

<400> 29
gctgacaaaa aaaggggaaa

<210> 30

<211> 41

<212> DNA

<213> Homo sapiens

<400> 30
ctgtatttat tattgaggta

<210> 31

<211> 33

<212> DNA

<213> Homo sapiens

<400> 31
ctgaatgcca aggacatgag

<210> 32
<211> 33
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agatccacaa

cctgcttatc

gctcctgggc

ttcccagatc

tgccaaattc

gtacctcaat

ctttcccctt

tgaagttgcc

tc

CccC

tg

aataaataca ¢

tttttgtcag c

cgg
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32

30

30

32

32

41

41

33



<212>
<213>

<400>

DNA _
Homo sapiens

32

ccgggcaact tcactcatgt

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

<400>

33

37

DNA

Homo sapiens

33

ggactgttca aaaaagcttg

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

<400>

34
37
DNA
Homo sapiens

34

gcttgctgga gtatgctcaa

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

<400>

35

27

DNA

Homo sapiens

35

cagaatttgg tacctgtgct

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

<400>

36

27

DNA

Homo sapiens

36

ctgggaaagc acaggtacca

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

<400>

37
30
DNA
Homo sapiens

37

gggtttctga ttgtcgacct

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

<400>

38
30
DNA
Homo sapiens

38

ccagcagcag aggtcgacaa

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

<400>

39

28

DNA
Chicken

39

gcagttcccc tgcagtgaca
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ccttggcatt cag

agcatactcc agcaagc

gcttttttga acagtcc

ttcccag

aattctg

ctgctgctgg

tcagaaaccc

gatttaag
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33

37

37

27

27

30

30

28



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

<400>

cttaaatctg tcactgcagg ggaactgc

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

<400>
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40

28

DNA
Chicken

40

41

27

DNA
Chicken

41

gtgaagtggc ccgggcagaa gtggagg

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

<400>

42

27

DNA
Chicken

42

cctccacttc tgcccgggec acttcac
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27

27



