<11e>

<120>

SEQUENCE LISTING

EXCITABLE AND NON-EXCITABLE CELLS

<130> 5532

<1le0> 21
<170>
<210> 1

<211> 1251
<212> DNA
<213> Homo

<400> 1
atggtcgact

cggctgagct
gagatcaaga
acctacaagg
gacatcgtgt
cgccactcca
agcaagggcsg
atggagggct
tacgaggcct
tgggacatcc
gacatccccg
aacttcgagg
ttcatctaca
aagaagacca
tttaaagagg
ctggggacgg
atcagtgaag

atggcaagaa

6.272 PCT

sapiens

cttcacgtcg
cacccgtggt
aggggctgag
ccaagaagcc

CCCacCaacga

ccggeggceat
aggaggataa
ccgtgaacgg
ttcagaccgc
tgtcccctca
actacttcaa
acggcggcat
aggtgaagct
tgggctggga
ctttctccct
tgatgcggtc
tagatgccga

aaatgaatta

PatentIn version 3.5

taagtggaat
ttccgagcgg
gctgaaggac
cgtgcagctg
ggactacacc
ggacgagctg
catggccatc
ccacgagttc
taagctgaag
gttcatgtac
gctgtccttc
tattcacgtt
gcgeggeacc
ggctacgcgc
atttgacaag
tctggggceag
cggtgacggc

cacagacagt

aaggcaggtc

atgtaccccg
ggcggccact
cccggegect
atcgtggaac
tacaagggag
atcaaggagt
gagatcgagg
gtgaccaagg
ggctccaagg

cccgagggct

aaccaggact
aacttccccc
gaccaactga
gacggggatg
aaccccacag

acattcgact

gaagaggaaa

The Governors of the University of Alberta

acgcatggag
aggacggasgc
acgccgecga
acgtcgtcga
agtgcgaacg
gtacaggcegg
tcatgcgctt
gcgagggega
gtggccccct
cctacattaa
tcaggtggga
cctccctgcea
ccgacggecc
ctgaagagca
ggacgataac
aagcagagct
tccctgagtt

ttagagaagc

LOW AFFINITY RED FLUORESCENT INDICATORS FOR IMAGING CA2+ IN

agctataggt
cctgaagagc
ggtcaagacc
catcaagttg
cgccgaggsc
gagtctggtg
caaggtgcac
gggccgeccc
gcccttcegec
gcacccagcc
gcgecgtgatg
ggacggcgta
cgtaatgcag
gatcgcagaa
aaccaaggag
gcaggacatg
cctgacgatg

gttccgegtg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



gcggataagg acggcaatgg ctacatcggc gcagcagagc ttcgccacgec gatgacagac 1140

attggagaga agttaacaga tgaggaggtt gatgaaatga tcagggtagc agacatcgat 1200
ggggatggtc aggtaaacta cgaagagttt gtacaaatga tgacagcgaa g 1251
<210> 2

<211> 417

<212> PRT

<213> Homo sapiens
<400> 2
Met Val Asp Ser Ser Arg Arg Lys Trp Asn Lys Ala Gly His Ala Trp

1 5 10 15

Arg Ala Ile Gly Arg Leu Ser Ser Pro Val Val Ser Glu Arg Met Tyr
20 25 30

Pro Glu Asp Gly Ala Leu Lys Ser Glu Ile Lys Lys Gly Leu Arg Leu
35 40 45

Lys Asp Gly Gly His Tyr Ala Ala Glu Val Lys Thr Thr Tyr Lys Ala
50 55 60

Lys Lys Pro Val Gln Leu Pro Gly Ala Tyr Val Val Asp Ile Lys Leu
65 70 75 80

Asp Ile Val Ser His Asn Glu Asp Tyr Thr Ile Val Glu Gln Cys Glu
85 90 95

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

Gly Gly Thr Gly Gly Ser Leu Val Ser Lys Gly Glu Glu Asp Asn Met
115 120 125

Ala Ile Ile Lys Glu Phe Met Arg Phe Lys Val His Met Glu Gly Ser
130 135 140

Val Asn Gly His Glu Phe Glu Ile Glu Gly Glu Gly Glu Gly Arg Pro
145 150 155 160



Tyr

Leu

Lys

Ser

Gly

225

Phe

Pro

Leu

Asp

Met

305

Ile

Phe

Glu

Ile

Glu

Pro

Ala

Phe

210

Gly

Ile

Val

Thr

Lys

290

Arg

Ser

Leu

Ile

Gly

Ala

Phe

Tyr

195

Pro

Ile

Tyr

Met

Glu

275

Asp

Ser

Glu

Thr

Arg

355

Ala

Phe

Ala

180

Ile

Glu

Ile

Lys

Gln

260

Glu

Gly

Leu

Val

Met

340

Glu

Ala

Gln

165

Trp

Lys

Gly

His

Val

245

Lys

Gln

Asp

Gly

Asp

325

Met

Ala

Glu

Thr

Asp

His

Phe

Val

230

Lys

Lys

Ile

Gly

Gln

310

Ala

Ala

Phe

Leu

Ala

Ile

Pro

Arg

215

Asn

Leu

Thr

Ala

Thr

295

Asn

Asp

Arg

Arg

Arg

Lys

Leu

Ala

200

Trp

Gln

Arg

Met

Glu

280

Ile

Pro

Gly

Lys

Val

360

His

Leu

Ser

185

Asp

Glu

Asp

Gly

Gly

265

Phe

Thr

Thr

Asp

Met

345

Ala

Ala

Lys

170

Pro

Ile

Arg

Ser

Thr

250

Trp

Lys

Thr

Glu

Gly

330

Asn

Asp

Met

Val

Gln

Pro

Val

Ser

235

Asn

Glu

Glu

Lys

Ala

315

Thr

Tyr

Lys

Thr

Thr

Phe

Asp

Met

220

Leu

Phe

Ala

Ala

Glu

300

Glu

Phe

Thr

Asp

Asp

Lys

Met

Tyr

205

Asn

Gln

Pro

Thr

Phe

285

Leu

Leu

Asp

Asp

Gly

365

Ile

Gly

Tyr

190

Phe

Phe

Asp

Pro

Arg

270

Ser

Gly

Gln

Phe

Ser

350

Asn

Gly

Gly

175

Gly

Lys

Glu

Gly

Asp

255

Asp

Leu

Thr

Asp

Pro

335

Glu

Gly

Glu

Pro

Ser

Leu

Asp

Val

240

Gly

Gln

Phe

Val

Met

320

Glu

Glu

Tyr

Lys



370

375

380

Leu Thr Asp Glu Glu Val Asp Glu Met Ile Arg Val Ala Asp Ile Asp
390

385

395

400

Gly Asp Gly Gln Val Asn Tyr Glu Glu Phe Val Gln Met Met Thr Ala

Lys

<210> 3
<211>
<212>
<213>

DNA

<400> 3
atggggagtc

cgcttcaagg
ggcgagggcc
cccctgecect
attaagcacc
tgggagegceg
ctgcaggacg
ggccccgtaa
gagcagatcg
ataacaacca
gagctgcagg
gagttcctga
gaagcgttcc
cacgcgatga
gtagcagaca
gcgaagggtg

gcatggagag

1254

405

Homo sapiens

tggtgagcaa
tgcacatgga
gcccctacga
tcgcctggga
cagccgacat
tgatgaactt
gcgtattcat
tgcagaagaa
cagaatttaa
aggagctggg
acatgatcag
cgatgatggc
gcgtggegga
cagacattgg
tcgatgggga
gcggaggttc

ctataggtcg

gggcgaggag
gggctccgtg
ggcctttcag
catcctgtcc
ccccgactac
cgaggacggc
ctacaaggtg
gaccatgggc
agaggctttc
gacggtgatg
tgaagtagat
aagaaaaatg
taaggacggc
agagaagtta
tggtcaggta
tgtcgactca

gctgagctca

410

gataacatgg
aacggccacg
accgctaagc
cctcagttca
ttcaagctgt
ggcattattc
aagctgcgcg
tgggaggcta
tccctatttg
cggtctctgg
gccgacggtg
aattacacag
aatggctaca
acagatgagg
aactacgaag
tcacgtcgta

cccgtggttt

ccatcatcaa
agttcgagat
tgaaggtgac
tgtacggctc
ccttccccga
acgttaacca
gcaccaactt
cgcgegacca
acaaggacgg
ggcagaaccc
acggcacatt
acagtgaaga
tcggcgcagc
aggttgatga
agtttgtaca

agtggaataa

ccgagcggat

415

ggagttcatg
cgagggcgag
caagggtggc
caaggcctac
gggcttcagg
ggactcctcc
cceccececgac
actgactgaa
ggatgggacg
cacagaagca
cgacttccct
ggaaattaga
agagcttcgc
aatgatcagg
aatgatgaca

ggcaggtcac

gtaccccgag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gacggagccc tgaagagcga gatcaagaag gggctgaggc

gccgecgagg tcaagaccac ctacaaggcc aagaagcccg

gtcgtcgaca tcaagttgga catcgtgtcc cacaacgagg

tgcgaacgcg ccgagggeccg ccactccacc ggecggcatgg

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

<400>

4
p
H

4

18
RT
omo

Met Gly Ser

1

Lys

His

Phe

Ala

65

Ile

Glu

Ile

Lys

Gln

Glu

Glu

Gln

50

Trp

Lys

Gly

His

Val

130

Lys

Phe

Phe

35

Thr

Asp

His

Phe

Val

115

Lys

Lys

sapiens

Leu

Met

20

Glu

Ala

Ile

Pro

Arg

100

Asn

Leu

Thr

Val

Arg

Ile

Lys

Leu

Ala

85

Trp

Gln

Arg

Met

Ser

Phe

Glu

Leu

Ser

70

Asp

Glu

Asp

Gly

Gly

Lys

Lys

Gly

Lys

55

Pro

Ile

Arg

Ser

Thr

135

Trp

Gly

Val

Glu

40

Val

Gln

Pro

Val

Ser

120

Asn

Glu

Glu

His

25

Gly

Thr

Phe

Asp

Met

105

Leu

Phe

Ala

Glu

10

Met

Glu

Lys

Met

Tyr

90

Asn

Gln

Pro

Thr

Asp

Glu

Gly

Gly

Tyr

75

Phe

Phe

Asp

Pro

Arg

tgaaggacgg

tgcagctgcc

actacaccat

tcgggctgta

Asn

Gly

Arg

Gly

60

Gly

Lys

Glu

Gly

Asp

140

Asp

Met

Ser

Pro

45

Pro

Ser

Leu

Asp

Val

125

Gly

Gln

Ala

Val

30

Tyr

Leu

Lys

Ser

Gly

110

Phe

Pro

Leu

caag

Ile

15

Asn

Glu

Pro

Ala

Phe

95

Gly

Ile

Val

Thr

cggccactac

cggcgcctac

cgtggaacag

Ile

Gly

Ala

Phe

Tyr

80

Pro

Ile

Tyr

Met

Glu

1080

1140

1200

1254



145

Glu

Gly

Leu

Val

Met

225

Glu

Ala

Glu

Gln

Gly

305

Ala

Met

Arg

Gln

Asp

Gly

Asp

210

Met

Ala

Glu

Glu

Val

290

Gly

Trp

Tyr

Leu

Ile

Gly

Gln

195

Ala

Ala

Phe

Leu

Val

275

Asn

Ser

Arg

Pro

Lys
355

Ala

Thr

180

Asn

Asp

Arg

Arg

Arg

260

Asp

Tyr

Val

Ala

Glu

340

Asp

Glu

165

Ile

Pro

Gly

Lys

Val

245

His

Glu

Glu

Asp

Ile

325

Asp

Gly

150

Phe

Thr

Thr

Asp

Met

230

Ala

Ala

Met

Glu

Ser

310

Gly

Gly

Gly

Lys

Thr

Glu

Gly

215

Asn

Asp

Met

Ile

Phe

295

Ser

Arg

Ala

His

Glu

Lys

Ala

200

Thr

Tyr

Lys

Thr

Arg

280

Val

Arg

Leu

Leu

Tyr
360

Ala

Glu

185

Glu

Phe

Thr

Asp

Asp

265

Val

Gln

Arg

Ser

Lys

345

Ala

Phe

170

Leu

Leu

Asp

Asp

Gly

250

Ile

Ala

Met

Lys

Ser

330

Ser

Ala

155

Ser

Gly

Gln

Phe

Ser

235

Asn

Gly

Asp

Met

Trp

315

Pro

Glu

Glu

Leu

Thr

Asp

Pro

220

Glu

Gly

Glu

Ile

Thr

300

Asn

Val

Ile

Val

Phe

Val

Met

205

Glu

Glu

Tyr

Lys

Asp

285

Ala

Lys

Val

Lys

Lys
365

Asp

Met

190

Ile

Phe

Glu

Ile

Leu

270

Gly

Lys

Ala

Ser

Lys

350

Thr

Lys

175

Arg

Ser

Leu

Ile

Gly

255

Thr

Asp

Gly

Gly

Glu

335

Gly

Thr

160

Asp

Ser

Glu

Thr

Arg

240

Ala

Asp

Gly

Gly

His

320

Arg

Leu

Tyr



Lys Ala Lys Lys Pro Val Gln Leu Pro Gly Ala

370

375

Lys Leu Asp Ile Val Ser His Asn Glu Asp Tyr

385

390

395

Cys Glu Arg Ala Glu Gly Arg His Ser Thr Gly

Tyr Lys

<210> 5
<211> 1254
<212> DNA

405

<213> Homo sapiens

<400> 5

atggggagtc tggtgagcaa

cgcttcaagg
ggcgagggcc
cccctgecect
attaagcacc
tgggagegceg
ctgcaggacg
ggccccgtaa
gagcagatcg
ataacaacca
gagctgcagg
gagttcctga
gaagcgttcc
cacgcgatga
gtagcagaca

gcgaagggtg

tgcacatgga
gcccctacga
tcgcctggga
cagccgacat
tgatgaactt
gcgtattcat
tgcagaagaa
cagaatttaa
aggagctggg
acatgatcag
cgatgatggc
gcgtggegga
cagacattgg
tcgatgggga

gcggaggttc

gggcgaggag
gggctccgtg
ggcctttcag
catcctgtcc
ccccgactac
cgaggacggc
ctacaaggtg
gaccatgggc
agaggctttc
gacggtgatg
tgaagtagat
aagaaaaatg
taaggacggc
agagaagtta
tggtcaggta

tgtcgactca

410

gataacatgg
aacggccacg
accgctaagc
cctcagttca
ttcaagctgt
ggcattattc
aagctgcgcg
tgggaggcta
tccctatttg
cggtctctgg
gccgacggtg
aattacacag
aatggctaca
acagatgagg
aactacgaag

tcacgtcgta

Tyr Val Val Asp Ile
380

Thr Ile Val Glu Gln
400

Gly Met Val Gly Leu
415

ccatcatcaa ggagttcatg
agttcgagat cgagggcgag
tgaaggtgac caagggtggc
tgtacggctc caaggcctac
ccttccccga gggcecttcagg
acgttaacca ggactcctcc
gcaccaactt cccccccgac
cgcgcgacca actgactgaa
acaaggacgg ggatgggacg
ggcagaaccc cacagaagca
acggcacatt cgacttccct
acagtgaaga ggaaattaga
tcggcgcage agagcttcgc
aggttgatga aatgatcagg
agtttgtaca aatgatgaca

agtggaataa ggcaggtcac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gcatggagag
gacggagccc
gecegecgagg
gtcgtcgaca
tgcgaacgcg
<210> 6
<211> 418
<212> PRT
<213> Homo
<400> 6
Met Gly Ser

1

Lys Glu Phe

Glu Phe

35

His

Phe Gln

50

Thr

Ala
65

Trp Asp

Ile Lys His

Glu Gly Phe

Val
115

Ile His

Val
130

Lys Lys

ctgcaggtcg
tgaagagcga
tcaagaccac

tcaagttgga

ccgagggcecg

sapiens

Val

Leu

Met
20

Arg

Glu Ile

Ala Lys

Ile Leu

Ala
85

Pro

Arg
100

Trp
Gln

Asn

Leu Arg

Ser

Phe

Glu

Leu

Ser

70

Asp

Glu

Asp

Gly

gctgagctca
gatcaagaag
ctacaaggcc
catcgtgtcc

ccactccacc

Lys Gly

Val

Lys

Glu
40

Gly

Lys Val

55

Pro Gln

Ile Pro
Val

Arg

Ser
120

Ser

Thr
135

Asn

cccgtggttt
gggctgaggc
aagaagcccg
cacaacgagg

ggcggeatgg

Glu Glu

10

Asp

His Met Glu

25

Gly Glu Gly

Thr Lys Gly

Phe Met Tyr

75

Asp Tyr Phe

90

Met Phe

105

Asn

Leu Gln Asp

Phe Pro Pro

ccgagcggat
tgaaggacgg
tgcagctgcc
actacaccat

tcgggctgta

Asn Met Ala

Val
30

Gly Ser

Pro
45

Arg Tyr

Gly Pro Leu

60

Gly Ser Lys

Lys Leu Ser

Glu Asp Gly

110

Val
125

Gly Phe

Asp Pro

140

Gly

gtaccccgag
cggccactac
cggcgcctac
cgtggaacag

caag

Ile
15

Ile

Asn Gly

Glu Ala

Pro Phe

Ala Tyr

80

Phe
95

Pro

Gly Ile

Ile

Tyr

Val Met

1020

1080

1140

1200

1254



Gln

145

Glu

Gly

Leu

Val

Met

225

Glu

Ala

Glu

Gln

Gly

305

Ala

Met

Arg

Lys

Gln

Asp

Gly

Asp

210

Met

Ala

Glu

Glu

Val

290

Gly

Trp

Tyr

Leu

Lys

Ile

Gly

Gln

195

Ala

Ala

Phe

Leu

Val

275

Asn

Ser

Arg

Pro

Lys

Thr

Ala

Thr

180

Asn

Asp

Arg

Arg

Arg

260

Asp

Tyr

Val

Ala

Glu

340

Asp

Met

Glu

165

Ile

Pro

Gly

Lys

Val

245

His

Glu

Glu

Asp

Ala

325

Asp

Gly

Gly

150

Phe

Thr

Thr

Asp

Met

230

Ala

Ala

Met

Glu

Ser

310

Gly

Gly

Gly

Trp

Lys

Thr

Glu

Gly

215

Asn

Asp

Met

Ile

Phe

295

Ser

Arg

Ala

His

Glu

Glu

Lys

Ala

200

Thr

Tyr

Lys

Thr

Arg

280

Val

Arg

Leu

Leu

Tyr

Ala

Ala

Glu

185

Glu

Phe

Thr

Asp

Asp

265

Val

Gln

Arg

Ser

Lys

345

Ala

Thr

Phe

170

Leu

Leu

Asp

Asp

Gly

250

Ile

Ala

Met

Lys

Ser

330

Ser

Ala

Arg

155

Ser

Gly

Gln

Phe

Ser

235

Asn

Gly

Asp

Met

Trp

315

Pro

Glu

Glu

Asp

Leu

Thr

Asp

Pro

220

Glu

Gly

Glu

Ile

Thr

300

Asn

Val

Ile

Val

Gln

Phe

Val

Met

205

Glu

Glu

Tyr

Lys

Asp

285

Ala

Lys

Val

Lys

Lys

Leu

Asp

Met

190

Ile

Phe

Glu

Ile

Leu

270

Gly

Lys

Ala

Ser

Lys

350

Thr

Thr

Lys

175

Arg

Ser

Leu

Ile

Gly

255

Thr

Asp

Gly

Gly

Glu

335

Thr

Glu

160

Asp

Ser

Glu

Thr

Arg

240

Ala

Asp

Gly

Gly

His

320

Arg

Leu

Tyr



Lys

Lys
385

Cys

Tyr

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

<400>

atggggagtc tggtgagcaa

Lys

355

Ala Lys
370

Leu Asp

Glu Arg

1254
DNA
Homo

7

cgcttcaagg

ggcgagegecc

cccctgecect

attaagcacc

tgggagegceg

ctgcaggacg

ggccccgtaa

gagcagatcg

atgacaacca

gagctgcagg

gagttcctga

gaagcgttcc

cacgcgatga

gtagcagaca

360

Lys Pro Val Gln Leu Pro Gly Ala

375

Ile Val Ser His Asn Glu Asp Tyr

Ala Glu Gly Arg His Ser Thr Gly

405

sapiens

tgcacatgga
gcccctacga
tcgcctggga
cagccgacat
tgatgaactt
gcgtattcat
tgcagaagaa
cagaatttaa
aggagctggg
acatgatcag
cgatgatggc
gcgtggegga
cagacattgg

tcgatgggga

390

gggcgaggag
gggctccgtg
ggcctttcag
catcctgtcc
ccccgactac
cgaggacggc
ctacaaggtg
gaccatgggc
agaggctttc
gacggtgatg
tgaagtagat
aagaaaaatg
taaggacggc
agagaagtta

tggtcaggta

410

395

gataacatgg
aacggccacg
accgctaagc
cctcagttca
ttcaagctgt
ggcattattc
aagctgcgcg
tgggaggcta
tccctatttg
cggtctctgg
gccgacggtg
aattacacag
aatggctaca
acagatgagg

aactacgaag

365

Tyr Val Val Asp Ile

380

Thr Ile Val Glu Gln

400

Gly Met Val Gly Leu

ccatcatcaa
agttcgagat
tgaaggtgac
tgtacggctc
ccttccccga
acgttaacca
gcaccaactt
cgcgegacca
acaaggacgg
ggcagaaccc
acggcacatt
acagtgaaga
tcggcgcagc
aggttgatga

agtttgtaca

415

ggagttcatg
cgagggcgag
caagggtggc
caaggcctac
gggcttcagg
ggactcctcc
cceccececgac
actgactgaa
ggatgggacg
cacagaagca
cgacttccct
ggaaattaga
agagcttcgc
aatgatcagg

aatgatgaca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



gcgaagggtg
gcatggagag
gacggagccc
gccgacgagg
gtcgtcgaca
tgcgaacgcg
<210> 8
<211> 418
<212> PRT
<213> Homo
<400> 8
Met Gly Ser

1

Lys Glu Phe

Glu Phe

35

His

Phe Gln

50

Thr

Ala
65

Trp Asp

Ile Lys His

Glu Gly Phe

Val
115

Ile His

Lys Val Lys

gcggaggttc
ctataggtcg
tgaagagcga
tcaagaccac

tcaagttgga

ccgagggecg

sapiens

Leu Val

Met
20

Arg

Glu Ile

Ala Lys

Ile Leu

Ala
85

Pro

Arg
100

Trp
Gln

Asn

Leu Arg

Ser

Phe

Glu

Leu

Ser

70

Asp

Glu

Asp

Gly

tgtcgactca
gctgagctca
gatcaagaag
ctacaaggcc
catcgtgtcc

ccactccacc

Lys Gly

Val

Lys

Glu
40

Gly

Lys Val

55

Pro Gln

Ile Pro
Val

Arg

Ser
120

Ser

Thr Asn

tcacgtcgta
cccgtggttt
gggctgaggc
aagaagcccg
cacaacgagg

ggcggeatgg

Glu Glu

10

Asp

His Met Glu

25

Gly Glu Gly

Thr Lys Gly

Phe Met Tyr

75

Asp Tyr Phe

90

Met
105

Asn Phe

Leu Gln Asp

Phe Pro Pro

agtggaataa
ccgagcggat
tgaaggacgg
tgcagctgcc
actacaccat

tcgggctgta

Asn Met Ala

Val
30

Gly Ser

Pro
45

Arg Tyr

Gly Pro Leu

60

Gly Ser Lys

Lys Leu Ser

Glu Asp Gly

110

Val
125

Gly Phe

Asp Gly Pro

ggcaggtcac

gtaccccgag
cggccactac
cggcgcctac
cgtggaacag

caag

Ile
15

Ile

Asn Gly

Glu Ala

Pro Phe

Ala Tyr

80

Phe
95

Pro

Gly Ile

Ile

Tyr

Val Met

960

1020

1080

1140

1200

1254



Gln

145

Glu

Gly

Leu

Val

Met

225

Glu

Ala

Glu

Gln

Gly

305

Ala

Met

130

Lys

Gln

Asp

Gly

Asp

210

Met

Ala

Glu

Glu

Val

290

Gly

Trp

Tyr

Lys

Ile

Gly

Gln

195

Ala

Ala

Phe

Leu

Val

275

Asn

Ser

Arg

Pro

Thr

Ala

Thr

180

Asn

Asp

Arg

Arg

Arg

260

Asp

Tyr

Val

Ala

Glu
340

Met

Glu

165

Met

Pro

Gly

Lys

Val

245

His

Glu

Glu

Asp

Ile

325

Asp

Gly

150

Phe

Thr

Thr

Asp

Met

230

Ala

Ala

Met

Glu

Ser

310

Gly

Gly

135

Trp

Lys

Thr

Glu

Gly

215

Asn

Asp

Met

Ile

Phe

295

Ser

Arg

Ala

Glu

Glu

Lys

Ala

200

Thr

Tyr

Lys

Thr

Arg

280

Val

Arg

Leu

Leu

Ala

Ala

Glu

185

Glu

Phe

Thr

Asp

Asp

265

Val

Gln

Arg

Ser

Lys
345

Thr

Phe

170

Leu

Leu

Asp

Asp

Gly

250

Ile

Ala

Met

Lys

Ser

330

Ser

Arg

155

Ser

Gly

Gln

Phe

Ser

235

Asn

Gly

Asp

Met

Trp

315

Pro

Glu

140

Asp

Leu

Thr

Asp

Pro

220

Glu

Gly

Glu

Ile

Thr

300

Asn

Val

Ile

Gln

Phe

Val

Met

205

Glu

Glu

Tyr

Lys

Asp

285

Ala

Lys

Val

Lys

Leu

Asp

Met

190

Ile

Phe

Glu

Ile

Leu

270

Gly

Lys

Ala

Ser

Lys
350

Thr

Lys

175

Arg

Ser

Leu

Ile

Gly

255

Thr

Asp

Gly

Gly

Glu

335

Gly

Glu

160

Asp

Ser

Glu

Thr

Arg

240

Ala

Asp

Gly

Gly

His

320

Arg

Leu



Arg Leu Lys
355

Lys Ala Lys

370

Lys
385

Leu Asp

Cys Glu Arg

Tyr Lys

<210> 9

<211> 1254
<212> DNA
<213> Homo

<400> 9

atggggagtc tggtgagcaa

cgcttcaagg
ggcgagggcc
cccctgecect
attaagcacc
tgggagegceg
ctgcaggacg
ggccccgtaa
gagcagatcg
atgacaacca
gagctgcagg
gagttcctga
gaagcgttcc

cacgcgatga

tgcacatgga
gcccctacga
tcgcctggga
cagccgacat
tgatgaactt
gcgtattcat
tgcagaagaa
cagaatttaa
aggagctggg
acatgatcag
cgatgatggc
gcgtggegga

cagacattgg

Asp Gly Gly His Tyr
360

Lys Pro Val Gln Leu
375

Ile Val Ser His Asn
390

Ala Glu Gly Arg His
405

sapiens

gggcgaggag
gggctccgtg
ggcctttcag
catcctgtcc
ccccgactac
cgaggacggc
ctacaaggtg
gaccatgggc
agaggctttc
gacggtgatg
tgaagtagat
aagaaaaatg
taaggacggc

agagaagtta

Ala Ala Glu

Pro Gly Ala

Glu Asp Tyr
395

Ser Thr Gly
410

gataacatgg
aacggccacg
accgctaagc
cctcagttca
ttcaagctgt

ggcattattc

aagctgcgcg

tgggaggcta

tccctatttg

cggtctctgg

gccgacggta

aattacacag

aatggctaca

acagatgagg

Val Lys Thr Thr Tyr
365

Tyr Val Val Asp Ile
380

Thr Ile Val Glu Gln
400

Gly Met Val Gly Leu
415

ccatcatcaa ggagttcatg

agttcgagat cgagggcgag

tgaaggtgac caagggtggc

tgtacggctc caaggcctac

ccttccccga gggcecttcagg

acgttaacca ggactcctcc

gcaccaactt cccccccgac

cgcgcgacca actgactgaa

acaaggacgg gaatgggacg

ggcagaaccc cacagaagca

acggcacatt cgacttccct
acagtgaaga ggaaattaga
tcggcgcage agagcttcgc

aggttgatga aatgatcagg

60

120

180

240

300

360

420

480

540

600

660

720

780

840



gtagcagaca
gcgaagggtg
gcatggagag
gacggagccc
geegecgagsg
gtcgtcgaca
tgcgaacgcg
<210>
<211>

<212>
<213>

10

418
PRT
Homo
<400> 10

Met Gly Ser
1

Lys Glu Phe

Glu Phe

35

His

Phe Gln

50

Thr

Ala
65

Trp Asp

Ile Lys His

Glu Gly Phe

Val
115

Ile His

tcgatgggga
gcggaggttc
ctataggtcg
tgaagagcga
tcaagaccac

tcaagttgga

ccgagggcecg

sapiens

Leu Val

Met
20

Arg

Glu Ile

Ala Lys

Ile Leu

Ala
85

Pro

Arg
100

Trp

Asn Gln

Ser

Phe

Glu

Leu

Ser

70

Asp

Glu

Asp

tggtcaggta
tgtcgactca
gctgagctca
gatcaagaag
ctacaaggcc
catcgtgtcc

ccactccacc

Lys Gly

Val

Lys

Glu
40

Gly

Lys Val

55

Pro Gln

Ile Pro
Val

Arg

Ser
120

Ser

aactacgaag
tcacgtcgta
cccgtggttt
gggctgaggc
aagaagcccg
cacaacgagg

ggcggeatgg

Glu Glu

10

Asp

His Met Glu

25

Gly Glu Gly

Thr Lys Gly

Phe Met Tyr

75

Asp Tyr Phe

90

Met Phe

105

Asn

Leu Gln Asp

agtttgtaca
agtggaataa
ccgagcggat
tgaaggacgg
tgcagctgcc
actacaccat

tcgggctgta

Asn Met Ala

Val
30

Gly Ser

Pro
45

Arg Tyr

Gly Pro Leu

60

Gly Ser Lys

Lys Leu Ser

Glu Asp Gly

110

Val
125

Gly Phe

aatgatgaca
ggcaggtcac
gtaccccgag
cggccactac
cggcgcctac
cgtggaacag

caag

Ile
15

Ile

Asn Gly

Glu Ala

Pro Phe

Ala Tyr

80

Phe
95

Pro
Ile

Gly

Ile Tyr

900

960

1020

1080

1140

1200

1254



Lys

Gln

145

Glu

Gly

Leu

Val

Met

225

Glu

Ala

Glu

Gln

Gly

305

Ala

Met

Val

130

Lys

Gln

Asn

Gly

Asp

210

Met

Ala

Glu

Glu

Val

290

Gly

Trp

Tyr

Lys

Lys

Ile

Gly

Gln

195

Ala

Ala

Phe

Leu

Val

275

Asn

Ser

Arg

Pro

Leu

Thr

Ala

Thr

180

Asn

Asp

Arg

Arg

Arg

260

Asp

Tyr

Val

Ala

Glu

Arg

Met

Glu

165

Met

Pro

Gly

Lys

Val

245

His

Glu

Glu

Asp

Ile

325

Asp

Gly

Gly

150

Phe

Thr

Thr

Asn

Met

230

Ala

Ala

Met

Glu

Ser

310

Gly

Gly

Thr

135

Trp

Lys

Thr

Glu

Gly

215

Asn

Asp

Met

Ile

Phe

295

Ser

Arg

Ala

Asn

Glu

Glu

Lys

Ala

200

Thr

Tyr

Lys

Thr

Arg

280

Val

Arg

Leu

Leu

Phe

Ala

Ala

Glu

185

Glu

Phe

Thr

Asp

Asp

265

Val

Gln

Arg

Ser

Lys

Pro

Thr

Phe

170

Leu

Leu

Asp

Asp

Gly

250

Ile

Ala

Met

Lys

Ser

330

Ser

Pro

Arg

155

Ser

Gly

Gln

Phe

Ser

235

Asn

Gly

Asp

Met

Trp

315

Pro

Glu

Asp

140

Asp

Leu

Thr

Asp

Pro

220

Glu

Gly

Glu

Ile

Thr

300

Asn

Val

Ile

Gly

Gln

Phe

Val

Met

205

Glu

Glu

Tyr

Lys

Asp

285

Ala

Lys

Val

Lys

Pro

Leu

Asp

Met

190

Ile

Phe

Glu

Ile

Leu

270

Gly

Lys

Ala

Ser

Lys

Val

Thr

Lys

175

Arg

Ser

Leu

Ile

Gly

255

Thr

Asp

Gly

Gly

Glu

335

Gly

Met

Glu

160

Asp

Ser

Glu

Thr

Arg

240

Ala

Asp

Gly

Gly

His

320

Arg

Leu



Arg

Lys

Lys

385

Cys

Tyr

340

Leu Lys Asp Gly Gly His Tyr
355 360

Ala Lys Lys Pro Val Gln Leu
370 375

Leu Asp Ile Val Ser His Asn
390

Glu Arg Ala Glu Gly Arg His
405

Lys

<210> 11

<211> 1245

<212> DNA

<213> Homo sapiens

<400> 11

atggtgagca agggcgagga ggataacatg
gtgcacatgg agggctccgt gaacggccac
cgcccctacg aggcctttca gaccgctaag
ttcgcctggg acatcctgtc ccttcagttc
ccagccgaca tccccgacta cttcaagcectg
gtgatgatct tcgaggacgg cggcattatt
ggcgtattca tctacaaggt gaagctgcgc
atgcagaaga agaccatggg ctgggagcct
gcagagttta aagaggcttt ctccctattt
aaggagctgg ggacggtgtt gcggtctctg
gacatgatca atgaagtaga tgccgacggt
acgatgatgg caaggaaaat gaatgactca

cgcgtggecgg ataaggacgg caatggctac

345

Ala Ala Glu

Pro Gly Ala

Glu Asp Tyr
395

Ser Thr Gly
410

gccatcatca
gagttcgaga
ctgaaggtga
atgtacggct
tccttcccceg
cacgttaacc
ggcaccaact
acgcgtgacc
gacaaggacg
gggcagaacc
gacggcacat
gacagtgaag

atcggcgcag

350

Val Lys Thr Thr Tyr
365

Tyr Val Val Asp Ile
380

Thr Ile Val Glu Gln
400

Gly Met Val Gly Leu
415

aggagttcat gcgcttcaag
tcgagggega gggegaggsc
ccaagggtgg ccccctgcecc
ccaaggccta cattaagcac
agggcttcag gtgggagegc
aggactcctc cctgcaggac
tcccccccga cggecccgta
aactgactga agagcagatc
gggatgggac gatgacaacc
ccacagaagc agagctgcag
tcgacttccc tgagttcctg
aggaaattag agaagcgttc

cagagcttcg ccacgcgatg

60

120

180

240

300

360

420

480

540

600

660

720

780



acagacattg

atcgatgggg
ggcggaggtt
gctataggtc
ctgaagagcg
gtcaggacca

atcaagttgg

gccgagggcc

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

12
415
PRT
Homo
<400> 12

Met Val Ser
1

Met Arg Phe

Glu Ile Glu

35

Ala Lys Leu

50

Ile
65

Leu Ser

Pro Ala Asp

Arg Trp Glu

Asn Gln Asp

gagagaagtt
atggtcaggt
ctgtcgactc
ggctgagctc
tgatcaagga
cctacaaggc
acatcgtgtc

gccactccac

sapiens

Lys Gly Gl

Lys Val Hi

20

Gly Glu Gl

Lys Val Th

Gln Ph

70

Leu

Ile Pro As

85

Arg Val Me

100

Ser Ser Le

aacagatgag
aaactacgaa
atcacgtcgt
acgttgggtt
ggggttgagg
caaaaagccc

ccacaacgag

cggecggeatg

u Glu Asp

s Met Glu

y Glu Gly

40

r Lys
55

e Met Tyr

Phe

p Tyr

t Ile Phe

u Gln Asp

gaggttgatg
gagtttgtac
aagtggaata
tccgagtgga
ctgaaggacg
gtgcagctgc
gactacacca

gacgagctgt

Met
10

Asn Ala

Gly Ser Val

25

Arg Pro Tyr

Gly Pro Leu

Gly Ser Lys

75

Leu Ser

90

Lys

Glu
105

Asp Gly

Gly Vval Phe

aaatgatcag
aaatgatgac
aggcaggtca
tgtaccccga
gcggccacta
ccggecgcecta
tcgtggaaca

acaag

Ile Ile Lys

His
30

Asn Gly

Glu Ala

45

Phe

Pro Phe Ala

60

Ala Tyr Ile

Phe Pro Glu

Ile Ile

110

Gly

Ile Tyr Lys

ggtagcagac
agcgaagggt
cgcatggaga
ggacggcegcec
cgccgecgag
catcgtcgac

gtgcgaacgc

Glu
15

Phe
Glu Phe
Gln Thr
Trp

Asp

His
80

Lys

Gly Phe

95

His Val

Val Lys

840

900

960

1020

1080

1140

1200

1245



Leu

Thr

145

Ala

Thr

Asn

Asp

Arg

225

Arg

Arg

Asp

Tyr

Val

305

Ala

Arg

130

Met

Glu

Met

Pro

Gly

210

Lys

Val

His

Glu

Glu

290

Asp

Ile

115

Gly

Gly

Phe

Thr

Thr

195

Asp

Met

Ala

Ala

Met

275

Glu

Ser

Gly

Thr

Trp

Lys

Thr

180

Glu

Gly

Asn

Asp

Met

260

Ile

Phe

Ser

Arg

Asn

Glu

Glu

165

Lys

Ala

Thr

Asp

Lys

245

Thr

Arg

Val

Arg

Leu
325

Phe

Pro

150

Ala

Glu

Glu

Phe

Ser

230

Asp

Asp

Val

Gln

Arg

310

Ser

Pro

135

Thr

Phe

Leu

Leu

Asp

215

Asp

Gly

Ile

Ala

Met

295

Lys

Ser

120

Pro

Arg

Ser

Gly

Gln

200

Phe

Ser

Asn

Gly

Asp

280

Met

Trp

Arg

Asp

Asp

Leu

Thr

185

Asp

Pro

Glu

Gly

Glu

265

Ile

Thr

Asn

Trp

Gly

Gln

Phe

170

Val

Met

Glu

Glu

Tyr

250

Lys

Asp

Ala

Lys

Val
330

Pro

Leu

155

Asp

Leu

Ile

Phe

Glu

235

Ile

Leu

Gly

Lys

Ala

315

Ser

Val

140

Thr

Lys

Arg

Asn

Leu

220

Ile

Gly

Thr

Asp

Gly

300

Gly

Glu

125

Met

Glu

Asp

Ser

Glu

205

Thr

Arg

Ala

Asp

Gly

285

Gly

His

Trp

Gln

Glu

Gly

Leu

190

Val

Met

Glu

Ala

Glu

270

Gln

Gly

Ala

Met

Lys

Gln

Asp

175

Gly

Asp

Met

Ala

Glu

255

Glu

Val

Gly

Trp

Tyr
335

Lys

Ile

160

Gly

Gln

Ala

Ala

Phe

240

Leu

Val

Asn

Ser

Arg

320

Pro



Glu Asp Gly

Asp Gly Gly

355

Pro Val

370

Lys

Ile
385

Val Ser

Ala Glu Gly

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

13
1245
DNA
Homo

<400> 13
atggtgagca

gtgcacatgg
cgcccctacg
ttcgecctggg
ccagccgaca
gtgatgatct
ggcgtattca
atgcagaaga
gcagagttta
aaggagctgg
gacatgatca
acgatgatgg
cgcgtggegg

acagacattg

Ala
340

Leu
His Tyr
Gln

Leu

His Asn

Lys

Ala

Pro

Glu

Ser Val

Ala Glu

360

Gly Ala

375

Asp Tyr

390

His
405

Arg

sapiens

agggcgagga
agggctccgt
aggcctttca
acatcctgtc
tccccgacta
tcgaggacgg
tctacaaggt
agaccatggg
aagaggcttt
ggacggtgtt
atgaagtaga
caaggaaaat

ataaggacgg

gagagaagtt

Ser

Thr Gly

ggataacatg
gaacggccac
gaccgctaag
ccttcagttc
cttcaagctg
cggcattatt
gaagctgcgc
ctgggagcct
ctccctattt
gcggtctctg
tgccgacggt
gaatgactca
caatggctac

aacagatgag

Ile
345

Lys Glu

Val Arg Thr

Tyr Ile Val

Thr Ile Val

395

Met
410

Gly Asp

gccatcatca
gagttcgaga
ctgaaggtga
atgtacggct
tccttccceceg
cacgttaacc
ggcaccaact
acgcgtgacc
gacaaggacg
gggcagaacc
aacggcacat
gacagtgaag
atcggcgcag

gaggttgatg

Gly Leu Arg

350

Thr Tyr

365

Lys

Asp Ile

380

Lys

Glu Gln Cys

Glu Leu Tyr

aggagttcat
tcgagggcega
ccaagggtgg
ccaaggccta
agggcttcag
aggactcctc
tccccecccga
aactgactga
ggaatgggac
ccacagaagc
tcgacttccc
aggaaattag
cagagcttcg

aaatgatcag

Leu Lys

Ala Lys

Leu Asp

Glu Arg

400

Lys
415

gcgcttcaag
gggcgaggsc
ccccctgecc
cattaagcac
gtgggagegc
cctgcaggac
cggccccgta
agagcagatc
gatgacaacc
agagctgcag
tgagttcctg
agaagcgttc
ccacgcgatg

ggtagcagac

60

120

180

240

300

360

420

480

540

600

660

720

780

840



atcgatgggg
ggcggaggtt
gctataggtc
ctgaagagcg
gtcaggacca

atcaagttgg

gccgagggcc

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

14
415
PRT
Homo
<400> 14

Met Val Ser
1

Met Arg Phe

Glu Ile Glu

35

Ala Lys Leu

50

Ile
65

Leu Ser

Pro Ala Asp

Arg Trp Glu

Asn Gln Asp

115

atggtcaggt
ctgtcgactc
ggctgagctc
tgatcaagga
cctacaaggc
acatcgtgtc

gccactccac

sapiens

Lys Gly

Lys Val

20

Gly Glu

Lys Val

Leu Gln

Ile Pro

85

Arg Val

100

Ser Ser

Glu

His

Gly

Thr

Phe

70

Asp

Met

Leu

aaactacgaa
atcacgtcgt
acgttgggtt
ggggttgagg
caaaaagccc

ccacaacgag

cggcggeatg

Glu Asp

Met Glu

Glu Gly

40

Lys
55

Gly

Met Tyr

Tyr Phe

Ile Phe

Gln Asp

120

gagtttgtac
aagtggaata
tccgagtgga
ctgaaggacg
gtgcagctgc
gactacacca

gacgagctgt

Met
10

Asn Ala

Gly Ser Val

25

Arg Pro Tyr

Gly Pro Leu

Gly Ser Lys

75

Leu Ser

90

Lys

Glu
105

Asp Gly

Gly Vval Phe

aaatgatgac
aggcaggtca
tgtaccccga
gcggccacta
ccggegcecta
tcgtggaaca

acaag

Ile Ile Lys

His
30

Asn Gly

Glu Ala

45

Phe

Pro Phe Ala

60

Ala Tyr Ile

Phe Pro Glu

Ile Ile

110

Gly

Ile Tyr

125

Lys

agcgaagggt
cgcatggaga
ggacggcegcec
cgccgecgag
catcgtcgac

gtgcgaacgc

Glu
15

Phe
Glu Phe
Gln Thr
Trp

Asp

His
80

Lys

Gly Phe

95

His Val

Val Lys

900

960

1020

1080

1140

1200

1245



Leu

Thr

145

Ala

Thr

Asn

Asp

Arg

225

Arg

Arg

Asp

Tyr

Val

305

Ala

Glu

Arg

130

Met

Glu

Met

Pro

Gly

210

Lys

Val

His

Glu

Glu

290

Asp

Ile

Asp

Gly

Gly

Phe

Thr

Thr

195

Asn

Met

Ala

Ala

Met

275

Glu

Ser

Gly

Gly

Thr

Trp

Lys

Thr

180

Glu

Gly

Asn

Asp

Met

260

Ile

Phe

Ser

Arg

Ala

Asn

Glu

Glu

165

Lys

Ala

Thr

Asp

Lys

245

Thr

Arg

Val

Arg

Leu

325

Leu

Phe

Pro

150

Ala

Glu

Glu

Phe

Ser

230

Asp

Asp

Val

Gln

Arg

310

Ser

Lys

Pro

135

Thr

Phe

Leu

Leu

Asp

215

Asp

Gly

Ile

Ala

Met

295

Lys

Ser

Ser

Pro

Arg

Ser

Gly

Gln

200

Phe

Ser

Asn

Gly

Asp

280

Met

Trp

Arg

Val

Asp

Asp

Leu

Thr

185

Asp

Pro

Glu

Gly

Glu

265

Ile

Thr

Asn

Trp

Ile

Gly

Gln

Phe

170

Val

Met

Glu

Glu

Tyr

250

Lys

Asp

Ala

Lys

Val

330

Lys

Pro

Leu

155

Asp

Leu

Ile

Phe

Glu

235

Ile

Leu

Gly

Lys

Ala

315

Ser

Glu

Val

140

Thr

Lys

Arg

Asn

Leu

220

Ile

Gly

Thr

Asp

Gly

300

Gly

Glu

Gly

Met

Glu

Asp

Ser

Glu

205

Thr

Arg

Ala

Asp

Gly

285

Gly

His

Trp

Leu

Gln

Glu

Gly

Leu

190

Val

Met

Glu

Ala

Glu

270

Gln

Gly

Ala

Met

Arg

Lys

Gln

Asn

175

Gly

Asp

Met

Ala

Glu

255

Glu

Val

Gly

Trp

Tyr

335

Leu

Lys

Ile

160

Gly

Gln

Ala

Ala

Phe

240

Leu

Val

Asn

Ser

Arg

320

Pro

Lys



Asp Gly Gly
355

Lys Pro Val
370

Ile Val Ser
385

Ala Glu Gly

<210> 15

<211> 1251
<212> DNA
<213> Homo

<400> 15
atggttgact

cggctgagct
gtgatcaagg
acctacaagg
gacatcgtgt
cgccacccca
agcaagggcsg
atggagggct
tacgaggcct
tgggacatcc
gacatccccg
atcttcgagg
ttcatctaca
aagaagacca

tttaaagagg

cttcacgtcg
cacgttgggt
aggggttgag
ccaaaaagcc

CCCacCaacga

ccggeggceat
aggaggataa
ccgtgaacgg
ttcagaccgc
tgtcccttca
actacttcaa
acggcggcat
aggtgaagct

tgggctggga

ctttctccct

340

His Tyr Ala

Gln Leu Pro

His Asn Glu

390

Arg His Ser
405

sapiens

taagtggaat
ttccgagtgg
gctgaaggac
cgtgcagctg
ggactacacc
ggtcgggctg
catggccatc
ccacgagttc
taagctgaag
gttcatgtac
gctgtccttc
tattcacgtt
gcgeggeacc
gcctacgegt

atttgacaag

345

Val Arg Thr

Tyr Ile Val

Thr Ile Val
395

Gly Met Asp
410

aaggcaggtc

atgtaccccg
ggcggccact
cccggegect
atcgtggaac
tacaagggag
atcaaggagt
gagatcgagg
gtgaccaagg
ggctccaagg

cccgagggct

aaccaggact
aacttccccc

gaccaactga

gacggggatg

Thr

Asp

380

Glu

Glu

acgcagtcag
aggacggcesgc
acgccgecga
acatcgtcga
agtgcgaacg
gtacaggcgg
tcatgcgctt
gcgagggega
gtggccccct
cctacattaa
tcaggtggga
cctccctgca
ccgacggecc
ctgaagagca

ggacaataac

350

Tyr Lys Ala
365

Ile Lys Leu

Gln Cys Glu

Leu Tyr Lys
415

Lys

Asp

Arg
400

agctataggt
cctgaagagc
ggtcaggacc
catcaagttg
cgccgaggsc
gagtctggtg
caaggtgcac
gggccgeccc
gcccttcegec
gcacccagcc
gcgegtgatg
ggacggcgta
cgtaatgcag
gatcgcagaa

aaccaaggat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



ctggggacgg
atcaatgaag
atggcaagaa
tgggataagg
cttggagaga
ggagaaggtc
<210>
<211>

<212>
<213>

16

417
PRT
Homo
<400> 16

Met Val Asp
1

Arg Ala Ile

Pro Glu Asp

35

Lys Asp

50

Gly

Lys Pro

65

Lys

Asp Ile Val

Arg Ala Glu

Thr
115

Gly Gly

Ala Ile Ile

tgctgecggtc
tagatgccga
aaatgaaaga
atggcaatgg
agttaacaga

aggtaaacta

sapiens

Ser

Ser

Gly
20

Arg
Gly Ala
Gly His
Val

Gln

His
85

Ser

Gly
100

Arg
Gly

Gly

Lys Glu

Arg

Leu

Leu

Tyr

Leu

70

Asn

His

Ser

Phe

tctggggcag

cggtaatggc
cacagacagt
ctacatctct
tgaagaggtt

cgaagagttt

Arg Lys

Ser

Ser

Ser
40

Lys

Ala
55

Ala
Pro Gly
Glu Asp
Thr

Pro

Val
120

Leu

Met Arg

aaccccacag
acaatcgact
gaagaagaaa
gcagcagacc
gatgaaatga

gtacaaatga

Asn
10

Trp Lys

Arg Val

25

Trp

Val Ile Lys

Glu Vval Arg

Ala Ile

75

Tyr

Thr
90

Tyr Ile

Gly Met

105

Gly

Ser Lys Gly

Phe Lys Val

aagcagagct
tccctgattt
ttcgcgaagc
ttcgccacgt

tcagggaagc

tgacagcgaa

Ala Gly His

Ser Glu Trp

30

Glu Gly Leu

45

Thr
60

Thr Tyr

Val Asp Ile

Val Glu Gln

Val Leu

110

Gly

Glu Glu

125

Asp

His Met Glu

ccaggacatg
cctgacaatg
gttccgtgtg
gatgacaaac

agatatcgat

g

Ala
15

Val
Met Tyr
Arg Leu
Ala

Lys

Leu
80

Lys

Cys Glu

95

Tyr Lys

Met

Asn

Gly Ser

960

1020

1080

1140

1200

1251



Val

145

Tyr

Leu

Lys

Ser

Gly

225

Phe

Pro

Leu

Asp

Leu

305

Ile

Phe

130

Asn

Glu

Pro

Ala

Phe

210

Gly

Ile

Val

Thr

Lys

290

Arg

Asn

Leu

Gly

Ala

Phe

Tyr

195

Pro

Ile

Tyr

Met

Glu

275

Asp

Ser

Glu

Thr

His

Phe

Ala

180

Ile

Glu

Ile

Lys

Gln

260

Glu

Gly

Leu

Val

Met
340

Glu

Gln

165

Trp

Lys

Gly

His

Val

245

Lys

Gln

Asp

Gly

Asp

325

Met

Phe

150

Thr

Asp

His

Phe

Val

230

Lys

Lys

Ile

Gly

Gln

310

Ala

Ala

135

Glu

Ala

Ile

Pro

Arg

215

Asn

Leu

Thr

Ala

Thr

295

Asn

Asp

Arg

Ile

Lys

Leu

Ala

200

Trp

Gln

Arg

Met

Glu

280

Ile

Pro

Gly

Lys

Glu

Leu

Ser

185

Asp

Glu

Asp

Gly

Gly

265

Phe

Thr

Thr

Asn

Met
345

Gly

Lys

170

Leu

Ile

Arg

Ser

Thr

250

Trp

Lys

Thr

Glu

Gly

330

Lys

Glu

155

Val

Gln

Pro

Val

Ser

235

Asn

Glu

Glu

Lys

Ala

315

Thr

Asp

140

Gly

Thr

Phe

Asp

Met

220

Leu

Phe

Pro

Ala

Asp

300

Glu

Ile

Thr

Glu

Lys

Met

Tyr

205

Ile

Gln

Pro

Thr

Phe

285

Leu

Leu

Asp

Asp

Gly

Gly

Tyr

190

Phe

Phe

Asp

Pro

Arg

270

Ser

Gly

Gln

Phe

Ser
350

Arg

Gly

175

Gly

Lys

Glu

Gly

Asp

255

Asp

Leu

Thr

Asp

Pro

335

Glu

Pro

160

Pro

Ser

Leu

Asp

Val

240

Gly

Gln

Phe

Val

Met

320

Asp

Glu



Glu
355

Ile Ser Ala

370

Leu
385

Thr Asp

Gly Glu Gly Gln Val Asn

Lys

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

17
1245
DNA
Homo

<400> 17
atggtgagca

gtgcacatgg
cgcccctacg
ttcgecctggg
ccagccgaca
gtgatgatct
ggcgtattca
atgcagaaga
gcagaattta
aaggatctgg
gacatgatca
acaatgatgg
cgtgtgtggsg

acaaaccttg

Ile Arg Glu Ala Phe

Ala Asp Leu

Glu Glu Vval

Arg Val
360

Arg His
375

Asp Glu

390

405

sapiens

agggcgagga
agggctccgt
aggcctttca
acatcctgtc
tccccgacta
tcgaggacgg
tctacaaggt
agaccatggg
aagaggcttt
ggacggtgct
atgaagtaga
caagaaaaat
ataaggatgg

gagagaagtt

Tyr Glu

ggataacatg
gaacggccac
gaccgctaag
ccttcagttc
cttcaagctg
cggcattatt
gaagctgcgc
ctgggagcct
ctccctattt
gcggtctctg
tgccgacggt
gaaagacaca
caatggctac

aacagatgaa

Trp Asp Lys

Val Met Thr

Met Ile Arg
395

Glu Phe Vval
410

gccatcatca
gagttcgaga
ctgaaggtga
atgtacggct
tccttccceceg
cacgttaacc
ggcaccaact

actcgggacc

gacaaggacg
gggcagaacc
aatggcacaa
gacagtgaag

atctctgcag

gaggttgatg

Asp Gly Asn Gly Tyr

365

Asn
380

Glu

Gln

aggagttcat
tcgagggcega
ccaagggtgg
ccaaggccta
agggcttcag
aggactcctc
tccccecccga
aactgactga
gggatgggac
ccacagaagc
tcgacttccc
aagaaattcg
cagaccttcg

aaatgatcag

Leu Gly Glu

Ala Asp Ile

Met Met Thr

Lys

Asp
400

Ala
415

gcgcttcaag
gggcgaggsc
ccccctgecc
cattaagcac
gtgggagegc
cctgcaggac
cggccccgta
agagcagatc
aataacaacc
agagctccag
tgatttcctg
cgaagcgttc
ccacgtgatg

ggaagcagat

60

120

180

240

300

360

420

480

540

600

660

720

780

840



atcgatggag
ggcggaggtt
gctataggtc
ctgaagagcg
gtcaggacca

atcaagttgg

gccgagggcc

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

18
415
PRT
Homo
<400> 18

Met Val Ser
1

Met Arg Phe

Glu Ile Glu

35

Ala Lys Leu

50

Ile
65

Leu Ser

Pro Ala Asp

Arg Trp Glu

Asn Gln Asp

115

aaggtcaggt
ctgtcgactc
ggctgagctc
tgatcaagga
cctacaaggc
acatcgtgtc

gccactccac

sapiens

Lys Gly

Lys Val

20

Gly Glu

Lys Val

Leu Gln

Ile Pro

85

Arg Val

100

Ser Ser

Glu

His

Gly

Thr

Phe

70

Asp

Met

Leu

aaactacgaa
atcacgtcgt
acgttgggtt
ggggttgagg
caaaaagccc

ccacaacgag

cggcggeatg

Glu Asp

Met Glu

Glu Gly

40

Lys
55

Gly

Met Tyr

Tyr Phe

Ile Phe

Gln Asp

120

gagtttgtac
aagtggaata
tccgagtgga
ctgaaggacg
gtgcagctgc
gactacacca

gacgagctgt

Met
10

Asn Ala

Gly Ser Val

25

Arg Pro Tyr

Gly Pro Leu

Gly Ser Lys

75

Leu Ser

90

Lys

Glu
105

Asp Gly

Gly Vval Phe

aaatgatgac
aggcaggtca
tgtaccccga
gcggccacta
ccggegcecta
tcgtggaaca

acaag

Ile Ile Lys

His
30

Asn Gly

Glu Ala

45

Phe

Pro Phe Ala

60

Ala Tyr Ile

Phe Pro Glu

Ile Ile

110

Gly

Ile Tyr

125

Lys

agcgaagggt
cgcagtcaga
ggacggcegcec
cgccgecgag
catcgtcgac

gtgcgaacgc

Glu
15

Phe
Glu Phe
Gln Thr
Trp

Asp

His
80

Lys

Gly Phe

95

His Val

Val Lys

900

960

1020

1080

1140

1200

1245



Leu

Thr

145

Ala

Thr

Asn

Asp

Arg

225

Arg

Arg

Asp

Tyr

Val

305

Ala

Glu

Arg

130

Met

Glu

Ile

Pro

Gly

210

Lys

Val

His

Glu

Glu

290

Asp

Ile

Asp

Gly

Gly

Phe

Thr

Thr

195

Asn

Met

Trp

Val

Met

275

Glu

Ser

Gly

Gly

Thr

Trp

Lys

Thr

180

Glu

Gly

Lys

Asp

Met

260

Ile

Phe

Ser

Arg

Ala

Asn

Glu

Glu

165

Lys

Ala

Thr

Asp

Lys

245

Thr

Arg

Val

Arg

Leu

325

Leu

Phe

Pro

150

Ala

Asp

Glu

Ile

Thr

230

Asp

Asn

Glu

Gln

Arg

310

Ser

Lys

Pro

135

Thr

Phe

Leu

Leu

Asp

215

Asp

Gly

Leu

Ala

Met

295

Lys

Ser

Ser

Pro

Arg

Ser

Gly

Gln

200

Phe

Ser

Asn

Gly

Asp

280

Met

Trp

Arg

Val

Asp

Asp

Leu

Thr

185

Asp

Pro

Glu

Gly

Glu

265

Ile

Thr

Asn

Trp

Ile

Gly

Gln

Phe

170

Val

Met

Asp

Glu

Tyr

250

Lys

Asp

Ala

Lys

Val

330

Lys

Pro

Leu

155

Asp

Leu

Ile

Phe

Glu

235

Ile

Leu

Gly

Lys

Ala

315

Ser

Glu

Val

140

Thr

Lys

Arg

Asn

Leu

220

Ile

Ser

Thr

Glu

Gly

300

Gly

Glu

Gly

Met

Glu

Asp

Ser

Glu

205

Thr

Arg

Ala

Asp

Gly

285

Gly

His

Trp

Leu

Gln

Glu

Gly

Leu

190

Val

Met

Glu

Ala

Glu

270

Gln

Gly

Ala

Met

Arg

Lys

Gln

Asp

175

Gly

Asp

Met

Ala

Asp

255

Glu

Val

Gly

Val

Tyr

335

Leu

Lys

Ile

160

Gly

Gln

Ala

Ala

Phe

240

Leu

Val

Asn

Ser

Arg

320

Pro

Lys



Asp Gly

Lys Pro
370

Ile val
385

Ala Glu

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

<400>

Met Leu
1

Asp

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

<400>
gatcgga

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

<400>

340 345 350

Gly His Tyr Ala Ala Glu Val Arg Thr Thr Tyr Lys Ala Lys
355 360 365

Val Gln Leu Pro Gly Ala Tyr Ile Val Asp Ile Lys Leu Asp
375 380
Ser His Asn Glu Asp Tyr Thr Ile Val Glu Gln Cys Glu Arg
390 395 400
Gly Arg His Ser Thr Gly Gly Met Asp Glu Leu Tyr Lys
405 410 415
19
17
PRT
Homo sapiens

19
Leu Pro Val Pro Leu Leu Leu Gly Leu Leu Gly Ala Ala Ala
5 10 15
20
38
DNA
Homo sapiens

20
tcc aaccatggtg agcaagggcg aggaggat

21

34

DNA

Homo sapiens

21

gatcaagctt ttacttgtac agctcgtcca tgcc

38

34



