1
SEQUENCE LISTING

<110> Externautics S.p.A.

<120> Dbreast tumor markers and methos of use thereof
<130> 1298PCT

<160> 94

<170> PatentIn version 3.3

<210> 1
<211> 132
<212> PRT

<213> Homo sapiens
<400> 1
Met Ser Gln Gly Arg His Leu Leu Glu Phe Leu Pro Leu Tyr Ile Ala

1 5 10 15

Phe Met Leu Arg Gly Val Cys Arg Ile Asp Ala Gly Ser Leu Asn Pro
20 25 30

Glu Leu Phe Leu Pro Met Leu His Glu Glu Asp Trp Cys Trp Glu Ile
35 40 45

Ala Gly His Val Asp Ser Gln Glu Leu Phe Val Gly Leu Phe Ser Ser
50 55 60

Thr Ser Thr Gly His Ala Glu Leu Asp Lys Lys Val Asn Gly Leu Tyr
65 70 75 80

Tyr Asp Ser Val Phe Gln Leu Ser Leu Asp Arg Met Arg His Thr Arg
85 90 95

Ser Met Ala Arg Val Glu Arg Leu Arg His Arg Lys Ala Ile Gln Lys
100 105 110

Lys Thr Gln Leu Val His His Leu Leu Phe Lys Gly Trp Ala Ser Asp
115 120 125

Glu Thr Glu Ile

130
<210> 2
<211> 399
<212> DNA

<213> Homo sapiens

<400> 2
atgtcacaag gcaggcatct tcttgagttt cttccattgt acatagcttt catgttacgt 60



ggggtttgta
gaagaggatt
ttgttttcta
tatgactctg
gtagagaggc

ctatttaaag

<210> 3
<211> 147
<212> PRT
<213> Homo

<400> 3

Met Gly Phe
1

Lys Glu Phe

Ile Met Gln

35

Ser
50

Trp Arg

Ala
65

Ile Ser

Leu Val Pro

Leu Gly Tyr

Ile Glu

115

Leu

Thr Phe

130

Glu

Ile
145

Asp Lys

<210> 4

ggatagacgc
ggtgttggga
gtacctctac
tattccagtt
tgagacacag

gatgggcttc

sapiens

Ile Phe Se

Met
20

Leu Me

Ser Glu Me

Glu Phe Le

Thr Al

70

Leu

Ile Val

85

Pr

Gly Thr

100

Thr Glu

Ser Ile

Leu

Lys

Glu

tggaagcctt
gatagctggc
tgggcatgca
gtctctggac
gaaagcgatc

tgatgaaact

r Lys Ser

t Asn

Ala

Glu
40

t Arg

u Lys
55

Tyr

a Gly Ala

o Leu Ser

Leu Glu

Ser Lys

120

Lys Ala

135

2

aatccagaac
catgtggact
gagctggaca
cgtatgcgtc
cagaaaaaga

gaaatttag

Met Asn Glu

10

Arg Leu Gln

25

Arg Gln Met

Phe Gly Thr

Ile Lys Lys

75

Phe Ile

90

Leu

Arg Met

105

Lys

Leu Gln Leu

Arg Lys Glu

tgtttttgcc
cccaagagtt
aaaaggttaa
atacaaggag

ctcagttagt

Ser Met Lys

Leu Glu Arg

30

Ala Met

45

Gln

Phe
60

Phe Gly

Lys Lys Pro

Thr Tyr Gln

Glu Ala

110

Gly

Pro Arg

125

Gly

Gln
140

Ser Arg

aatgttacat
attcgttggt
tggactttat
tatggctaga

ccatcatctg

Asn Gln

15

Gln Leu

Ile Ala

Leu Ala

Ala Phe

80

Tyr
95

Asp
Glu Asp
Met

Ile

Phe Phe

120

180

240

300

360

399



<211>
<212>
<213>

932
DNA
Homo

<400> 4
gagcgaggcc

gtcgcctggt
ctgcttggcet
caagtccaga
aaatctatga
cagctggaaa
attgcgtggt
tctttaacag
ttaagcttta
aaaggtgaag
atgatcactt
aaatgaaatc
tttttacagt
aaatgcaaga
tggaggtgct
tgtaaaatta
<210> 5
<211> 131
<212> PRT
<213> Homo
<400> 5

Met Phe
1

Leu

Ser Ser Trp

Thr
35

Leu Leu

Thr
50

Glu Thr

Leu Gly Ala

sapiens

cggtccctgce
cccggcacca
tccaccttta
cccaggagag
atgaaagcat
ggcagctcat
ctcgggaatt
ctggagcgat
tcctcaccta
ctgaggacat
ttgaaagcat
atgcttacca
tttttaaatg
tagttttgag
ctaaataact

ataaattgtt

sapiens

Gly Leu

Ser Glu

20

Trp Val

Gln

Lys

Asp Glu

Val

Gly

Phe

Ala

Leu

agcgggcgaa
gcgccgcecca
acccttccac
caaggcccag
gaaaaatcaa
catgcagagt
cctcaaatat
taaaaaaaag
ccagtatgac
actggaaaca
tgaaaaagcc
atcaaatctc
ctcaagattt
ctattttaaa
tttagatttc

ttgaattcct

Gly Leu

Glu

Asp

Thr
40

Gly

Leu
55

Cys

Ser Pro

aggagcccgg
gtgtggtttc
ctgggagcgt
aaagaggtca
aaggagttca
gaaatgaggg
tttggaactt
aagccagcct
ttgggctatg
gaaaagagta
agaaaggaac
aaagcacaga
tgatattata
ataaaattta

ctctctectgt

g9

Arg Thr
10

Lys

Arg Gly Gln

25

Lys Cys Val

Glu Gln Gln

Lys Arg Glu

gcctggaggt
ccataaggaa
cctctaacac
aaatggggtt
tgcttatgaa
aaagacaaat
tttttggcct
tcctggtceccce
gaaccctttt
aattgcagct
agagtagatt
attattgact
gattttattt
taacattcaa

gtgcattacc

Gly Arg Arg

Glu
30

Ser Pro

Met His Pro

45

Gly Cys Leu

60

Ser Ala Gln

ttgcgtaccg
gctcttcttc
attcagacta
tatattttca
tgctcgactt
ggccatgcag
tgcagccatc
gattgttcca
agaaagaatg
gccaagagga
cttcatagac
tgaatcatgg
taaaatatta
cacaaaatca

aatatctaag

Trp Ile

15

Gly Val
Cys Glu
Phe

His

Ser Ile

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

932



65

Ser Phe Lys

Ile Gly

Ile Leu

115

Tyr

Phe
130

Ser Leu

<210> o6

<211> 2950
<212> DNA
<213> Homo

<400> 6
attatctagg

attgtcgagt
tagttcaggt
aggaggaatg
agagacatgg
gcaggcatcc
atccctgaag
aatgattaaa
ggtccatgga
agagaagaga
gtgagaaagg
atgttccttg
gagggtgagg
aaatgtgtca
tgtttgtttc
tcttttaaat
ttacatctag
tactgtttac

ttctccctat

70

Trp Glu Asn Ser Ile

85

100

Cys

sapiens

tctcggagga
ttgtattggg
gatagttgaa
gagggtggaa
agaaagggtt
ccgcaattga
atatcagacg
cactaaggga
taaaatgtgt
gggagtgaag
ttggagaaga
ggctggttgg
acaggggaca
tgcatccatg
acctgggtgc
gggaaaattc
cattctatta
ttttgtggtt

gtgttagctt

Glu Tyr Leu His Leu Ala Phe

Ser Phe Leu Ser Tyr

120

tggagaaatc
gccaagcagt
gaaattttaa
gtttgcccat
ggggagcagce
cttgccacca
ccaatggaat
aggctgcctt
ctcctttgtc
ggtggcacca
gagtaaaaag
tctgaggacc
gtctcctgaa
tgaagagacc
agacgagttg
aatctattta
ttttctgctt
gggcagtttt

taccagtgag

75

Tyr
90

105

aaaagtgcca
gttgcagaag
gttcttgaga
agtgaaggag
cctgggctgce
agggaatgtg
gtgggtgaat
cctgagtaca
tctactagaa
agaatgaaag
aggccactta
aaaggtcgta
ggagtcctgc
accaaacagg
agtccaaaaa
catgcaacgt
gttttgtata
ctgtagggat

tttttatagt

125

ttttctggcc
aaaataagac
acacaggcta
gcaagtttaa
aatgtgggtg
gttgaatgac
aatcaggcag
tgaccagcac
aatgaaagga
gagaaagagg
cccgatttaa
ggtggatctc
tgacctgggt
ctttgtgtga
gagagtcagc
tattcttgat
tcctttgttce
aagatttgag

ttcacatatt

80

Leu His Ala Thr Leu Phe Leu

95

Tyr Tyr Phe Leu Leu Val Leu
110

Cys Leu Leu Leu Trp Leu Gly

atttagaacc
atttagattt
agggagaaga
agagaaaggt
agcagccaaa
caaggcaggc
gcatccccgg
cagagttttg
attgaaatta
ttgagggata
aatttgtgag
ttcatggagt
ctttggcacc
gcaacagggc
ccagtctata
aggtgagtac
cttcctctct
tcttatctct

tttatgatgc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



tggttatcat
aaactggcca
cacgctggaa
tggaaaaccg
aaggccatgc
ttcatttccc
ctagcttgcet
ctgtgagacc
gtgccactgg
gggctcgaat
gaggacacct
catcagggta
cactgatgat
ttatttgcca
accccctcecat
agaggacagt
tgctcttagt
ttggcagttc
tgagcctttt
aggttctcct
tactgactgg
aacttggtgg
aattaatata
aatggtcatg
aaaaaaaatc
agaagaatca
agatttggct
ttgccaggct
ctgtggtggt
ctgagagtgg

ggtcatactg

cttctctgtg
taaacaaaat
ggttgtgggt
cttaaaggca
tcctgctgca
ataaggaata
gttaataaat
cttgatttcc
gttagagtct
ccaggttgaa
gagtactctt
acaatgggac
gaggaagaag
gctaaagcta
tattattttg
gggcaaaaat
tctattcagt
cctgttagac
tgttttaaat
tttgtaatgg
gacgctctta
gcagatgaag
actgcagacc
caggatgatg
acttcaagtg
tatgtggatt
gctcaggata
gctctgtgac
atcagaggta

atacagaaag

gggaacaggc

ctctgcagca
ttaccagaat
ttcttaaacc
gatagctagt
attttagtta
acatgggtaa
tacttcactc
ccccgaccaa
gggtcaccag
aaagcaaacc
aagtgtgggg
gagagtataa
aagtggcaaa
aagaaaaaga
tagttgcccc
caggaattca
tacactgccc
tactcaaaga
gactattaaa
ctcaagcttg
cttccattca
aacttttggg
ccatagaaca
gagaacaata
ttatagctca
tagtgttgca
ctatcagagg
atctgcatca

tactccattt

cccccaaaac
ctgtgacatg
gagggcaagg
acaaacaata
ccaacccatc
atctaatatc
acctctgttg
ctctatattt
gctggtctca
agtgatggtt
ccgtggtgag
tctggttcgt
tgaagtaaca
ggagggagag
gtggcctgac
agtgactgtt
gcaagctaga
agaccaacag
atttaaacaa
gaacattgct
tctaactcct
ggcttctcac
ggttggcagt
gcttagagga
ccctttettt
gttacaggag
attattagct
gaaagcacat
ggccacctgc

cctggagctt

ctggccataa
tacatgatgg
aacacctggc
gcatgagtga
cctttatttc
tatagaaaga
gaggctctca
ctgtgtcttt
gcaagtggtc
ggagaacatg
taagaagggg
tccatcttgg
gaagaggtta
gttcatccct
cctccagatc
caagcagcac
tgagaaggtg
ggaaatattg
gctattaatc
gtttccagtc
gcttagttct
aacacgcagg
tgggctggtt
gcgtgcatta
agtgctataa
tctcttaaaa
ttcaacaatg
ttagttgatt
tagcacgggc

gttttaactg

actggcccca
tcttaacgcc
ccacccaggg
tctgtgcecctt
agcccatctc
atgctaatga
gctctgaagg
aattcctcta
tccatcatgg
gaactagctg
agctcagaag
aactttttca
tagagcaggt
acccttctgce
tttcttttce
ctcgagcgac
attaagaggc
tagctacatt
agtatggacc
agatgattcc
tacaatttaa
accaacctca
tagatgcaca
gagcttgggg
aacagggacc
agatgactgc
ctaatcctga
atatcaaggc
aatggcagga

tgggaagcat

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

2880

2940

2950



<210> 7
<211> 316
<212> PRT
<213> Homo
<400> 7

Met Ala Ser
1

Asn Leu Leu

Gln Leu Thr
35

Ser Tyr Gly
50

Leu Leu Gln
65

Ser Tyr Tyr

Arg Ile Lys

His His Leu
115

Ala Thr Leu
130

Leu Ala Gln
145

Lys Val Thr

Pro Leu Ala

Arg Met Gly

195

Ser Leu Phe

sapiens

Ala

Ala

20

Pro

Ala

Glu

Gln

Gly

100

Arg

Ala

Arg

Val

Leu

180

Pro

Val

Asp

Asp

Gln

Glu

Gln

Ser

85

Ser

Asn

Phe

Arg

Ala

165

Trp

Tyr

Phe

Glu

Thr

Gly

Asp

Gln

70

Phe

Leu

Arg

Val

Asp

150

Gly

Gly

Thr

Ile

Leu

Pro

His

Glu

55

Gln

Phe

Leu

Pro

Leu

135

Pro

Ile

Phe

Phe

Pro

Thr

Asp

Val

40

Val

Gln

Asp

Pro

Asp

120

Ala

Ser

Ser

Leu

Leu

200

Met

Phe

Ala

25

Ala

Glu

Gln

Val

Arg

105

Leu

Val

Ile

Ile

Arg

185

Glu

Val

His

10

Ala

Val

Glu

Gln

Asp

90

Pro

Tyr

Thr

His

Tyr

170

Trp

Thr

Val

Glu

Thr

Ala

Glu

Pro

75

Thr

Gly

Gly

Gly

Tyr

155

Cys

Arg

Val

Leu

Phe

Thr

Val

Ser

60

Gly

Ser

His

Pro

Asn

140

Ser

Tyr

Lys

Cys

Trp

Glu

Ser

Gly

45

Asp

Phe

Gln

Asn

Phe

125

Leu

Pro

Ala

Gly

Ile

205

Leu

Glu

Arg

30

Ser

Lys

Trp

Val

Phe

110

Trp

Thr

Gln

Trp

Val

190

Tyr

Ile

Ala

15

Ser

Gly

Ala

Thr

Leu

95

Val

Ile

Leu

Phe

Leu

175

Gln

Gly

Pro

Thr

Asp

Gly

Ala

Phe

80

Asp

Arg

Cys

Val

His

160

Val

Glu

Tyr

Val



210

Pro Trp
225

Ala Gly

Leu Val

Leu Ala

Asn Val
290

Leu Ser
305

<210>
<211>
<212>
<213>
<400>
Met Ala
1

Asn Leu

Gln Leu

Ser Tyr
50

Leu Leu
65

Ser Tyr

Arg Ile

Leu

Leu

Ala

Met

275

Ala

Pro

316
PRT
Homo

Ser

Leu

Thr

35

Gly

Gln

Tyr

Lys

Gln Trp

Val Phe

245

Thr Val

260

Gly Cys

Pro Pro

Thr Leu

sapiens

Ala Asp

Ala Asp

20

Pro Gln

Ala Glu

Glu Gln

Gln Ser

85

Gly Ser
100

Leu

230

Thr

Leu

Lys

Pro

Pro
310

Glu

Thr

Gly

Asp

Gln

70

Phe

Leu

215

Phe

Leu

Leu

Leu

Gln

295

Gln

Leu

Pro

His

Glu

55

Gln

Phe

Leu

Gly

Trp

Ser

Tyr

280

Ile

Ser

Thr

Asp

Val

40

Val

Gln

Asp

Pro

Ala

Pro

Val

265

Phe

Thr

Leu

Phe

Ala

25

Ala

Glu

Gln

Val

Arg
105

Leu

Val

250

Val

Phe

Ser

Ala

His

10

Ala

Val

Glu

Gln

Asp

90

Pro

Ala

235

Val

Val

Gln

Leu

Pro
315

Glu

Thr

Ala

Glu

Pro

75

Thr

Gly

220

Leu

Arg

Leu

Ser

Pro

300

Ser

Phe

Thr

Val

Ser

60

Gly

Ser

His

Gly

Glu

Leu

Leu

285

Ser

Glu

Ser

Gly

45

Asp

Phe

Gln

Asn

Leu

Asp

His

270

Pro

Asn

Glu

Arg

30

Ser

Lys

Trp

Val

Phe
110

Ser

Thr

255

Ala

Pro

Ile

Ala

15

Ser

Gly

Ala

Thr

Leu

95

Val

Ala

240

Arg

Leu

Glu

Ala

Thr

Asp

Gly

Ala

Phe

80

Asp

Arg



His His Leu Arg Asn Arg Pro Asp Leu Tyr Gly Pro Phe Trp Ile Cys
115 120 125

Ala Thr Leu Ala Phe Val Leu Ala Val Thr Gly Asn Leu Thr Leu Val
130 135 140

Leu Ala Gln Arg Arg Asp Pro Ser Ile His Tyr Ser Pro Gln Phe His
145 150 155 160

Lys Val Thr Val Ala Gly Ile Ser Ile Tyr Cys Tyr Ala Trp Leu Val
165 170 175

Pro Leu Ala Leu Trp Gly Phe Leu Arg Trp Arg Lys Gly Val Gln Glu
180 185 190

Arg Met Gly Pro Tyr Thr Phe Leu Glu Thr Val Cys Ile Tyr Gly Tyr
195 200 205

Ser Leu Phe Val Phe Ile Pro Met Val Val Leu Trp Leu Ile Pro Val
210 215 220

Pro Trp Leu Gln Trp Leu Phe Gly Ala Leu Ala Leu Gly Leu Ser Ala
225 230 235 240

Ala Gly Leu Val Phe Thr Leu Trp Pro Val Val Arg Glu Asp Thr Arg
245 250 255

Leu Val Ala Thr Val Leu Leu Ser Val Val Val Leu Leu His Ala Leu
260 265 270

Leu Ala Met Gly Cys Lys Leu Tyr Phe Phe Gln Ser Leu Pro Pro Glu
275 280 285

Asn Val Ala Pro Pro Pro Gln Ile Thr Ser Leu Pro Ser Asn Ile Ala
290 295 300

Leu Ser Pro Thr Leu Pro Gln Ser Leu Ala Pro Ser

305 310 315
<210> 9

<211> 1210

<212> DNA

<213> Homo sapiens

<400> 9
aggtgagggg gggcggagcg cacctgtggg gacgggacga cgagttcaag cctccgtggg 60

tgcagttggt cgccagcgag ggatgcggag acgcccctga acgaccatgg catcggccga 120



cgagctgacc
agccaccacc
ctcaggtggc
cctgcaggag
cttctttgac
gcctggccac
ctggatctgt
ggcccagagg
aggcatcagc
gtggcgcaag
ctacggctac
ttggctgcag
caccctctgg
ggtcgtgctg
gcctccggag
gtcccctacc
cacctaagtg
ttgacacctt
ttttctatgce
<210>
<211>

<212>
<213>

10

DNA
<400> 10

ggatgttgct
cagagagccc
aacgaccatg
tctggctgac
gcacgtggct
ggagagtgac
gaccttcagc
caaaggctca

gccggatctg

1502

ttccatgaat
agcagaagcg
agctatggag
cagcagcagc
gtggacacct
aactttgtgc
gccacgttgg
agggacccct
atctactgct
ggtgtccagg
tccectetttg
tggctctttg
cccgtggtcec
ctccacgccc
aacgtggctc
ttgccgcagt
gaccaacccc

gagatgattc

Homo sapiens

gtcaggtctg
cagccacgcce
gcatcggccg
accccagatg
gtggccgtgg
aaggccgcgce
tactatcaga
ctgctgcccc

tatggcccct

tcgaggaggce
atcagctgac
ccgaggatga
agcagcagcc
cacaggtcct
ggcaccatct
cctttgtcct
ccatccacta
atgcgtggcet
agcgcatggg
tcttcatccc
gggcgctgge
gtgaggacac
tcctggcecat
ctccacccca
ccctggceccc
tctgcctgtc

tgctactttc

agtcggttgg
ggcccaggtg
acgagctgac
cagccaccac
gctcaggtgg
tcctgcagga
gcttctttga
ggcctggcca

tctggatctg

9

cactaatctt
cccacaaggg
ggtggaggag
gggattctgg
ggaccggatc
gcggaatcgg
ggccgtcact
cagcccccag
ggtgcccctg
gccctacacc
catggtggtc
cctgggcecctg
caggctggtg
gggctgtaag
aatcacatct
ctcctaggaa
ctgcccccca

cagacttttc

agtctgacgg
gcctcagcga
cttccatgaa
cagcagaagc
cagctatgga
gcagcagcag
cgtggacacc
caactttgtg

tgccacgttg

ctggctgaca
cacgtggctg
gagagtgaca
accttcagcect
aaaggctcac
ccggatctgt
ggcaacctga
ttccacaagg
gccectgtggg
ttcctggaga
ctgtggctca
tcagccgcececg
gccacagtgc
ttgtacttct
ctgccctcaa
ggccegggte
gacgatgact

ttacaaagca

gtaggcgaga
gggatgcgga
ttcgaggagg
gatcagctga
gccgaggatg
cagcagcagc
tcacaggtcc
cggcaccatc

gcctttgtcc

ccccagatgce
tggccgtggg
aggccgcgcet
actatcagag
tgctgcceccecg
atggcccctt
cgctggtgcet
tgaccgtggc
gcttcctgcecg
ctgtgtgcat
tccectgtgec
ggctggtatt
tgctgtccgt
tccagtcgcet
acatcgcgcet
ccacaggcaa
gaaggctcct

aacactttta

cgcgcaggcg
gacgcccctg
ccactaatct
ccccacaagg
aggtggagga
cgggattctg
tggaccggat
tgcggaatcg

tggccgtcac

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1210

60

120

180

240

300

360

420

480

540



tggcaacctg
gttccacaag
ggccctgtgg
cttcctggag
cctgtggctc
gtcagccgcc
ggccacagtg
gttgtacttc
tctgccctca
aggcccgggt
agacgatgac
cttacaaagc
¢gggcgaggyg
cgggccacct
gcccagcctg
catctgagtt
gc

<210>
<211>

<212>
<213>

11
157
PRT
Homo

<400> 11

Met Leu Pro

Leu Leu Ala

Glu Glu Ala

35

Ser Gly Ala

50

Ala
65

Ser Ser

acgctggtgc
gtgaccgtgg
ggcttcctgce
actgtgtgca
atccctgtgce
gggctggtat
ctgctgtccg
ttccagtcgce
aacatcgcgc
cccacaggca
tgaaggctcc
aaacactttt
gcagccgagce
gctttccctc
gacagcgccc

tgggggtatg

sapiens

Glu Gln G1

Ala
20

Cys

Ala Ser

Leu Thr As

Glu Glu

70

Thr

Pro

Val

tggcccagag
caggcatcag
ggtggcgcaa
tctacggcta
cttggctgca
tcaccctctg
tggtcgtgcet
tgcctccgga
tgtcccctac
acacctaagt
tttgacacct
attttctatg
agggagcttt
ctatggctcc
gctcctgcect

agaaacaggg

Pro Gln

Yy

Ser Leu

Glu
40

Asn

Gln Thr

55

p

Pro Asp

10

gagggacccc
catctactgc
gggtgtccag
ctccctettt
gtggctcttt
gcccgtggtce
gctccacgcc
gaacgtggct
cttgccgcag
ggaccaaccc
tgagatgatt
caaaggtgat
gggacagggc
cctggaacag

gggtgcacac

gagcagaagg

Ser Thr

10

Pro

Pro Gln

25

Arg

Ala Val His

Phe Thr Asp

Phe Met Glu

75

tccatccact
tatgcgtggc
gagcgcatgg
gtcttcatcc
ggggcgctgg
cgtgaggaca
ctcctggcecca
cctccacccc
tccectggecce
ctctgcctgt
ctgctacttt
tcagagaatt
tggggccccc
gagggagagc
acggcgggcece

agaagaaaac

Met Pro Leu

Thr
30

Ala Ala

Ala Ser Thr

45

Leu Ser Ala

60

Val Pro His

acagccccca
tggtgcccct
ggccctacac
ccatggtggt
ccctgggect
ccaggctggt
tgggctgtaa
aaatcacatc
cctcctagga
cctgcccecccce
ccagactttt
tatataaagg
atatcccccce
caagggggcyg
tgagctccag

tgcctgtgcet

Trp
15

Cys
Met Leu
Ser Gly
Ala

Glu

Val
80

Ser

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1502



His His Lys

Leu Pro Ser

Thr Thr Val

115

Ala Phe

130

Pro

Asp Pro Ala

145

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

12
474
DNA
Homo

<400> 12
atgcttccag

tgcaccagcc
gctgtccacg
tcagctgccg
caccataaaa
ctgtgtctaa
tggtggagct
cagagcacaa
<210>
<211>

<212>
<213>

13
241
PRT
Homo

<400> 13
Met Lys Phe
1

Ala Phe Asn

Tyr Leu Lys
35

Ile Asn

85

Pro Leu

100

Pro Ala

Leu

Leu

Trp Ala

Cys

Cys

Pro

Val

Ala

Phe Phe

Leu Ser

Gly Arg

120

Gly Thr

135

Pro Ser

150

sapiens

agcaagggcc
tcccaaggca
catcaacatc
aggcctcctc
ttaactgctt
gcagcttgct
tccagcctca

tcgatcccge

sapiens

Ile Leu

Pro Asp

20

Ser Asp

ccagccttcc
ggcagccacc
aggcagtggc
agaggaggtt
tttctactta
tactttaaaa
caaggcattc

gtgggcggce

40

11

Leu Glu

90

Tyr

Ser Leu Leu

105

Trp Trp Ser

Pro Gly Ser

Gln Ser

155

Pro

acgatgccgc
atgctggagg
gcactcactg
cctgacttca
gaaaaacaac
ttaaaaacaa
ccacttctgg

ccctcectcecage

Leu Trp Ala Leu Leu Asn Leu

10

Tyr Thr Val Ser Ser Thr Pro

25

Tyr Leu Pro Cys Ala Gly Val

Lys Gln Leu

Thr Leu Lys

110

Phe Gln

125

Pro

Trp Gln Ser

140

Pro Gly

tctggtgcect
aagctgcttc
atcagacatt
tggaggtgcc
tctgccaact
cggtcccagc
tgggcactcc

caagcccagg

Thr Val

Pro Tyr
30

Leu Ile
45

Cys Gln

95

Leu Lys

His Lys

Thr Ile

cctcgcecgec
tcccaacgag
tacagacctc
acactctgtt
gccgtcccca
tcctggcagg
tggaagctgg

gtga

Ala Leu
15

Leu Val

His Pro

60

120

180

240

300

360

420

474



12

Leu Trp Val Ile Thr Ala Ala His Cys Asn Leu Pro Lys Leu Arg Val
50 55 60

Ile Leu Gly Val Thr Ile Pro Ala Asp Ser Asn Glu Lys His Leu Gln
65 70 75 80

Val Ile Gly Tyr Glu Lys Met Ile His His Pro His Phe Ser Val Thr
85 90 95

Ser Ile Asp His Asp Ile Met Leu Ile Lys Leu Lys Thr Glu Ala Glu
100 105 110

Leu Asn Asp Tyr Val Lys Leu Ala Asn Leu Pro Tyr Gln Thr Ile Ser
115 120 125

Glu Asn Thr Met Cys Ser Val Ser Thr Trp Ser Tyr Asn Val Cys Asp
130 135 140

Ile Tyr Lys Glu Pro Asp Ser Leu Gln Thr Val Asn Ile Ser Val Ile
145 150 155 160

Ser Lys Pro Gln Cys Arg Asp Ala Tyr Lys Thr Tyr Asn Ile Thr Glu
165 170 175

Asn Met Leu Cys Val Gly Ile Val Pro Gly Arg Arg Gln Pro Cys Lys
180 185 190

Glu Val Ser Ala Ala Pro Ala Ile Cys Asn Gly Met Leu Gln Gly Ile
195 200 205

Leu Ser Phe Ala Asp Gly Cys Val Leu Arg Ala Asp Val Gly Ile Tyr
210 215 220

Ala Lys Ile Phe Tyr Tyr Ile Pro Trp Ile Glu Asn Val Ile Gln Asn

225 230 235 240
Asn

<210> 14

<211> 912

<212> DNA

<213> Homo sapiens

<400> 14
aaggctggca aaaaggagac cagacaggag gcgtctgtag agatatcatg aacttcaact 60

tagctttgtt ttccagagac tggagctaaa ctgggctttc aacatcatca tgaagtttat 120



cctcctcectgg
cagctccact
cctgatccac
gatattgggg
tgagaagatg
aatcaagctg
ccaaactatc
tatctacaaa
gtgtcgcgat
gccaggaagg
gcttcaagga
tgccaaaatt
ggcagttgtg
aattaactcc
<210>
<211>

<212>
<213>

15

279
PRT
Homo
<400> 15

Met Met Leu
1

Met Leu Pro

Leu
35

Ser Leu

Gly Ser Leu

50

Leu Gln

65

Lys

Leu Leu Leu

Asn Ile Ile

gccctcttga
cccceccttact
ccgctttggg
gttacaatcc
attcatcatc
aaaacagagg
tctgaaaata
gagcccgatt
gcctataaaa
aggcagccct
atcctgtctt
ttttactata
gaccatatga

tc

sapiens

Met Gln Al

Ala
20

Val

Leu Val

Leu Ile Se

Asn Leu

70

Leu
85

His

Lys Lys Il

Lys

Cys

Lys

Phe

atctgactgt
tggtctattt
tgatcacagc
cagcagactc
cacacttctc
ctgaactcaa
ccatgtgctc
cactgcaaac
cctacaacat
gcaaggaagt
ttgcggatgg
taccctggat

cacagcttgt

a Leu Val

Ala Thr

Ile Leu

40

r Phe
55

Asn
Thr Gly
Met

Val

e Leu Asn

13

tgctttggcc
gaaatctgac
tgcacactgc
taatgaaaag
agtcacttct
tgactatgtg
tgtctctacc
tgtgaacatc
cacggaaaat
ttctgctgcc
atgtgttttg
tgaaaatgta

ccccatcecgtt

Phe Thr

10

Leu

Trp Leu

25

Tyr

Gln Phe Phe

Leu Ser Val

Phe Leu

75

Ser

Leu Cys Leu

90

Leu Lys Ser

tttaatccag
tacttgccct
aatttaccaa
catctgcaag
attgatcatg
aaattagcca
tggagctaca
tctgtaatct
atgctgtgtg
ccggcaatct
agagccgatg
atccaaaata

cacctttaga

Leu Asp Ser

Ile Gln

30

Gly

Ser Met

45

Asn

Phe
60

Ile Ala

Asn Arg Leu

Thr Leu Phe

Asp Glu His

attacacagt
gcgctggagt
agcttcgggt
tgattggcta
acatcatgct
acctgcccta
atgtgtgtga
ccaagcctca
tgggcattgt
gcaatgggat
ttggcatcta
actgagctgt

attaaatata

Leu
15

Asp

Ile Thr

Ile Leu

Arg Lys

Gly Lys

80

Leu Asn

95

Ile Phe

180

240

300

360

420

480

540

600

660

720

780

840

900

912



Lys Phe Leu
115

Ala Asn Leu
130

Thr Phe Gly
145

Val Leu Ser

Leu Ser Asp

Thr Val Asp
195

Leu Phe Gly
210

Thr Ser His
225

Ile Trp Glu

Ile Cys Ile

Cys Tyr Lys
275
<210> 16
<211> 102
<212> PRT
<213> Homo
<400> 16

Met Met Ser
1

Glu Asp Phe

100

Lys

Tyr

Arg

Ile

Ser

180

Leu

Phe

Met

Leu

Met

260

Asn

Ala

Leu

Leu

Thr

165

Thr

Lys

Leu

Cys

Leu

245

Arg

Gln

sapiens

Ile

Pro
20

Arg
5

Ala

Lys

Cys

Ser

150

Val

Asn

Pro

Ala

Val

230

Leu

Tyr

Lys

Phe

Glu

135

Asp

Ile

Gln

Glu

Leu

215

Phe

Lys

Ser

Ser

Gly

120

Glu

Thr

Val

Gln

Thr

200

Ser

Ala

Ser

Val

105

Leu

Ala

Leu

Ala

Ser

185

Ala

Thr

Ser

Val

Pro
265

14

Gly

Phe

Leu

Phe

170

Val

Tyr

Met

Phe

His

250

Ile

Ala

Gly

Phe

155

Val

Gly

Asn

Arg

Gly

235

Leu

Leu

Thr

Leu

140

Tyr

Val

Lys

Leu

Met

220

Leu

Tyr

Ile

Arg

125

Leu

Ala

Ala

Met

Ile

205

Lys

Cys

Asn

Leu

110

Asp

Pro

Tyr

Phe

Glu

190

His

Tyr

Ser

Pro

Leu
270

Phe

Phe

Ile

His

175

Lys

Thr

Leu

Pro

Lys

255

Tyr

Asp

Asn

Phe

160

Asn

Gly

Ile

Trp

Glu

240

Arg

Leu

Gln Arg Arg Glu Ile Arg Ala Thr Glu Val Ser

10

15

Gln Glu Glu Asn Val Lys Leu Glu Asn Lys Leu

25

30



Pro

Ile

Leu

65

Trp

Val

Ser

Gly

50

Ala

Ser

Ser

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

<400>

Gly
35

Gly

Thr

Phe

His

17
716
PRT
Homo

17

Met Met Ser

1

Glu

Pro

Ile

Leu

65

Val

Tyr

Gly

Leu

Asp

Ser

Gly

50

Ala

Glu

Tyr

Leu

Gln
130

Phe

Gly

35

Gly

Thr

Arg

Lys

Ile

115

Arg

Cys

Thr

Leu

Phe

Val
100

Thr

Ile

His

Asp

85

Asp

sapiens

Ile

Pro

20

Cys

Thr

Leu

Glu

Gln

100

Tyr

Met

Arg

Ala

Thr

Ile

His

Ile

85

Met

Asp

Asn

Ser

Ala

Glu

70

His

Glu

Gln

Gln

Ser

Ala

Glu

70

Ser

Leu

Asn

Ile

Arg

Leu

55

Asn

Cys

Arg

Glu

Arg

Leu

55

Asn

Phe

Gln

Lys

Tyr
135

Arg

40

Cys

Asp

Ile

Arg

Glu

Arg

40

Cys

Asp

Arg

Ala

Thr

120

Gln

15

Leu Trp

Ile Gly

Leu Trp

Ile His
90

Glu Ile
10

Asn Val
25

Leu Trp

Ile Gly

Leu Trp

Thr Glu

90

Pro Thr
105

Glu Ser

Glu Val

Lys

Leu

Phe

75

Ser

Arg

Lys

Lys

Leu

Phe

75

Cys

Leu

Met

Phe

Ile

Leu

60

Ser

Val

Ala

Leu

Ile

Leu

60

Ser

Gly

Val

Lys

Leu
140

Leu

45

Thr

Asn

Gly

Thr

Glu

Leu

45

Thr

Asn

Leu

Gln

Thr

125

Ser

Ser

Ser

Ile

Ser

Glu

Asn

30

Ser

Ser

Ile

Tyr

Gly

110

Ile

Ile

Leu

Val

Lys

Pro
95

Val

15

Lys

Leu

Val

Lys

Tyr

95

Phe

Asn

Leu

Thr

Tyr

Val

80

Val

Ser

Leu

Thr

Tyr

Glu

80

Ser

His

Leu

Tyr



Arg

145

Tyr

Thr

Phe

Ile

Ala

225

Arg

Thr

Phe

Leu

Phe

305

Ser

Phe

Cys

Lys

Gly

Val

Thr

Ser

Trp

Pro

210

Ala

Leu

Trp

Thr

Tyr

290

Phe

Val

Leu

Leu

Ser

370

Ala

Leu

Leu

Trp

Tyr

195

Leu

Ile

Thr

Gln

Leu

275

Gly

Asn

Phe

Asn

Thr

355

Asp

Thr

Pro

Phe

Leu

180

Val

Arg

Thr

Leu

Phe

260

Asp

Ile

Ser

Ile

Arg

340

Leu

Glu

Arg

Ile

Gly

165

Leu

Thr

Glu

Tyr

Leu

245

Asn

Ser

Gln

Met

Ala

325

Leu

Phe

His

Asp

Gln

150

Leu

Ser

Asn

Asn

Phe

230

Ala

Gln

Leu

Ile

Ile

310

Arg

Gly

Leu

Ile

Phe

Lys

Gln

Gly

Arg

Trp

215

Leu

Ile

Phe

Asp

Thr

295

Leu

Lys

Lys

Asn

Phe

375

Asp

Tyr

Ala

Thr

Ile

200

Ala

Arg

Phe

Met

Met

280

Ser

Gly

Leu

Leu

Asn

360

Lys

Ala

Leu

Ile

Trp

185

Asp

Leu

Pro

Ile

Met

265

Leu

Leu

Ser

Gln

Leu

345

Ile

Phe

Asn

16

Glu

Tyr

170

Leu

Thr

Pro

Asn

Ser

250

Leu

Pro

Leu

Leu

Lys

330

Leu

Ile

Leu

Leu

Pro

155

Val

Ser

Thr

Phe

Leu

235

Thr

Met

Ala

Leu

Leu

315

Asn

His

Lys

Lys

Tyr

Val

Thr

Gly

Arg

Phe

220

Gln

Phe

Gln

Val

Val

300

Ile

Leu

Leu

Lys

Ala

380

Leu

Tyr

Ala

Leu

Val

205

Ala

Pro

Leu

Ala

Lys

285

Cys

Ser

Lys

Phe

Ile

365

Lys

Cys

Phe

Leu

Leu

190

Glu

Ile

Leu

Phe

Leu

270

Ala

Ile

Phe

Thr

Met

350

Leu

Phe

Glu

Tyr

Tyr

175

Ala

Phe

Gln

Ser

Ser

255

Val

Thr

Leu

Asn

Gly

335

Val

Asn

Gly

Glu

Ile

160

Ile

Ala

Thr

Ile

Glu

240

Leu

Leu

Trp

Gln

Leu

320

Ser

Leu

Leu

Leu

Ala



385

Phe

Leu

Phe

Val

Tyr

465

Met

Phe

His

Ile

Asp

545

Leu

Gly

Leu

Arg

Ala
625

Gly

Phe

Val

Gly

450

Asn

Arg

Gly

Leu

Leu

530

Glu

Met

Ser

Thr

Ala

610

Leu

Leu

Tyr

Val

435

Lys

Leu

Met

Leu

Tyr

515

Ile

Leu

Asn

Met

Asn

595

Val

Leu

Leu

Ala

420

Ala

Met

Ile

Lys

Cys

500

Asn

Leu

Ser

Trp

Gln

580

His

Tyr

Arg

Pro

405

Tyr

Phe

Glu

His

Tyr

485

Ser

Pro

Leu

Glu

Ile

565

Leu

Pro

Gln

Ser

390

Phe

Ile

His

Lys

Thr

470

Leu

Pro

Lys

Tyr

Leu

550

Asn

Leu

His

Ile

Phe
630

Asn

Phe

Asn

Gly

455

Ile

Trp

Glu

Arg

Leu

535

Arg

Ser

Ala

Tyr

Tyr

615

Gly

Thr

Val

Leu

440

Thr

Leu

Thr

Ile

Ile

520

Cys

Glu

Asn

Gly

Glu

600

Ala

Thr

Phe

Leu

425

Ser

Val

Phe

Ser

Trp

505

Cys

Tyr

Phe

Thr

Val

585

Asp

Lys

Asp

17

Gly

410

Ser

Asp

Asp

Gly

His

490

Glu

Ile

Lys

Tyr

Pro

570

Lys

Ser

Arg

Tyr

395

Arg

Ile

Ser

Leu

Phe

475

Met

Leu

Met

Phe

Asp

555

Arg

Leu

Ser

Ala

Val
635

Leu

Thr

Thr

Lys

460

Leu

Cys

Leu

Arg

Trp

540

Pro

Lys

Cys

Leu

Pro

620

Ile

Ser

Val

Asn

445

Pro

Ala

Val

Leu

Tyr

525

Pro

Asp

Ala

Thr

Arg

605

Glu

Leu

Asp

Ile

430

Gln

Glu

Leu

Phe

Lys

510

Ser

Gly

Thr

Val

Gly

590

Glu

Glu

Glu

Thr

415

Val

Gln

Thr

Ser

Ala

495

Ser

Val

Met

Val

Phe

575

Arg

Arg

Val

Asp

400

Leu

Ala

Ser

Ala

Thr

480

Ser

Val

Pro

Met

Glu

560

Ala

Thr

Thr

His

Ser
640



Ile Cys Tyr

Leu Asp Ile

Pro Asp Leu
675

Arg Asn Leu
690

Lys Thr Phe
705

<210> 18
<211> 112
<212> PRT
<213> Homo
<400> 18

Met Met Ser
1

Glu Asp Phe

Pro Ser Gly
35

Ile Gly Gly
50

Pro Arg Tyr
65

Ser Glu Lys

Thr Ser Arg

<210> 19

<211> 1841
<212> DNA
<213> Homo

<400> 19

Glu

Ala

660

Lys

Pro

His

Arg

645

Asn

Pro

Pro

Val

sapiens

Ile

Pro

20

Cys

Thr

Met

Ser

Cys
100

Arg

Ala

Thr

Pro

Lys

His

85

Cys

sapiens

Arg

Gly

Ala

Tyr

Tyr
710

Gln

Gln

Ser

Phe

Met

70

Ser

Arg

His

His

Asp

Val

695

Lys

Arg

Glu

Arg

Ala

55

Ile

Glu

Leu

Arg

Met

His

680

Ala

Leu

Arg

Glu

Arg

40

Leu

Tyr

Gln

Gln

Arg

Met

665

Pro

Tyr

Ser

Glu

Asn

25

Leu

Asp

Gly

Ser

Pro
105

18

Gly

650

Asp

Arg

Phe

Arg

Ile

10

Val

Trp

Phe

Phe

Val

90

Ser

Cys

Gly

Phe

Thr

Asn
715

Arg

Lys

Lys

Leu

Leu

75

Ala

Cys

Arg

Pro

Cys

Arg

700

Lys

Ala

Leu

Ile

His

60

Ile

Cys

Lys

Leu

Gly

Glu

685

Val

Thr

Glu

Leu

45

Leu

Leu

Ile

Val

Arg

Glu

670

Glu

Phe

Glu

Asn

30

Ser

Ser

Arg

Thr

Ile
110

Asp

655

Asn

Ile

Gln

Val

15

Lys

Leu

Thr

Lys

Pro

95

Thr

Leu

Asp

Lys

Asn

Ser

Leu

Thr

Leu

Trp

80

Thr

Thr



aagtttgcgg
cccggcggcec
cctgtccttg
gtgatttgga
aaataagagc
aaaataaatt
ttggtggaac
atgaaaatga
cagagtgtgg
aaggttttca
ttcagcgaat
tacagaaata
tctatgtcac
tgttggcagc
tcccactgag
atttcctgag
tatcaacttt
cattagtgct
tgtatggaat
tgattcttgg
agaaaaatct
ttatggtttt
agtcagatga
attttgatgc
ttggaaggct
tgattgtagc
tgggtaaaat
ataccattct
cacacatgtg
tgaagtcagt

tattaatact

agcggcttcet
gctcgcggtc
gagacctacc
gaacaatgca
cacagaagtt
gccatctggt
cattgccctt
tttatggttt
cctgtattac
tggcctaata
gaatatttac
tttagagcca
agctctctac
tttctggtat
ggagaactgg
accaaactta
tctctttagt
gttcacactg
acagataaca
atcactgctt
gaaaactgga
atgtttgaca
acacatattt
aaatctctat
ttcagatact
attcgttgtt
ggaaaaaggc
gtttggattc
tgtgttcgca
ccatctttat

gctgtatcta

gctcgtcggce
ttgggagagc
tgatggggac
tgtaagtctg
tctgaagact
tgtaccagta
tgcattggac
tctaatatta
tcctactaca
tatgataata
caagaggttt
gtttattttt
ataaccagct
gtcacaaata
gcgctgccat
cagcctcecttt
ctgacatggc
gactccctgg
agtttactcc
atcagtttta
agcttcctta
ctttttctca
aaatttctga
ctgtgtgaag
ctgctttttt
gcctttcata
acagttgacc
ttggcattga
tcattcggcc
aacccaaaga

tgctataaga

19
cgtgcggcga

tggggcgcegt
gccaggtgtg
acatcatgat
ttccagccca
gaagattatg
ttcttacatc
aggaagtgga
agcagatgct
aaactgaatc
ttctcagtat
atatttacac
ggctactcag
gaatagatac
tctttgcaat
ctgaaaggct
aatttaatca
acatgctgcc
tggtctgcat
acctttcagt
ataggcttgg
acaacataat
aggcaaaatt
aagcttttgg
atgcttacat
atctcagtga
tgaaaccaga
gtacaatgag
tatgtagccc
ggatatgtat

atcagaaatc

ggcagggcct
gcctgaactt
caggggcgtg
gtccatccgg
agaagaaaat
gaagattttg
tgtctacctt
gcgagaaatc
gcaggctcca
tatgaagaca
tttatataga
cttatttggg
tggtacatgg
cacaagagtt
tcagatagca
gacacttctt
atttatgatg
agcagtgaag
tcttcagttt
attcattgca
gaaacttttg
taagaaaatt
tgggcttgga
cctcctgcect
attcgttctg
ttctacaaat
aactgcctac
aatgaagtac
tgaaatatgg
aatgcgatat

t

gggctgcgac
cccggctgec
gcgcgtagga
caaagaagag
gtgaagttgg
tcattgacaa
gccacgttac
tcattcagaa
accctcgtgce
attaacctcc
gttctaccca
ctccaggcga
ctgtcaggac
gagtttacca
gcaattacat
gccattttca
ctgatgcaag
gcgacatggc
tttaattcca
agaaaacttc
ttacatttat
cttaacctga
gcaacaaggg
tttaatacat
tccatcacag
caacaatccg
aacttaatac
ctctggacgt
gagttacttc

tcagtaccga

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

1841



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

20
2206
DNA
Homo

<400> 20
cggttctgcc

ctagccccegt
gagtgatttg
agaaataaga
ggaaaataaa
aattggtgga
acatgaaaat
cattcactca
ttttgccata
gtttattatt
tatttttgag
ctcactacaa
ctgggactat
ggtttcagca
gcctcccaaa
ttcattttaa
caaacatggg
cctgtgtcac
agagacaggg
tactgccctg
aatcaagtga
ttagtatttt
cttaatgaaa
gaaactttta
cttccttttc
taaaaaagcc
atgttcatga

agccatatgt

sapiens

ctccttgtac
cggcctectt
gagaacaatg
gccacagaag
ttgccatctg
accattgccc
gatttatggt
gtgggatctc
aagaatccaa
ttaaaataac
atggagtctc
cctctgcecctc
aggtgcgtgc
tattgaccag
gtgctgggat
ttttttgaga
tcactgcagc
tgggacccca
tctcactttg
gtcttccaaa
gttttttctt
tcaagttata
tcaaaaagaa
attttatata
ttttttttet
actgctttaa
ctatctaata

ttccagggaa

ccgeggegeg
ccccteceecgg
catgtaagtc
tttctgaaga
gttgtaccag
tttgcattgg
tttctaatat
cagtagtaag
tctctagaaa
atattagaat
actctgtcac
gcaggttcag
caccacaccc
gctgatctcg
tacaggcgtg
tagggtattg
ctcaacctcc
ggcatgcacc
ttgcccatgce
atatgagaat
tttcattaac
gattgtgaaa
agaatactat
tatatatata
tgttggctac
atcatggggt
ctctgtgcaa

aggaactgta

20

ctgcggcccg
agccgcgcegt
tgacatcatg
ctttccagcc
tagaagatta
acttcttaca
taaggtatgg
ccatgtggat
ggttggacta
ctttttttaa
ccaggctgga
gtgattcttc
agctaatttt
aactcctgac
agccactgcg
ctctgtcacc
tgggctcaag
acctcaccaa
tggtctcgaa
gagccatagc
ttattccatt
ttagtgcagt
cacatctagt
tgcacaaact
aacaggaaaa
ctaaatgtgg
gtggttttgc

attttaatca

tggcgcggcc
gaggacggct
atgtccatcc
caagaagaaa
tggaagattt
tctgtctacc
agtttctttg
gaatgaccaa
tagagtgaaa
atttttcttt
gtgcggtggce
tggcttagcc
tgtattttta
cttgtgatct
tccagccaga
caggctagaa
tgagtatcct
gctaaatttg
ctcctgggcet
acccagccca
tatttagcag
aggtcatgag
agggttgagg
gggtcacagt
aaaaaaaaca
ctccacagag

agggcatagg

gattttcagg

ccgttccecge
gaggccgcag
ggcaaagaag
atgtgaagtt
tgtcattgac
ttgccacgtt
accattgtat
ggcaacacag
taacttttgt
attatttatt
gcaatcttgg
tcccaagtag
ctagagacgg
gcctgtctca
atctttattt
tgcagtggtg
gcctaagctt
atttttttgt
caagcgatcc
gaatttttat
ttattctaaa
taacattttt
attgttttgt
atacaaggta
gaaaaggaaa
ggtcctcagc
gcgatgggga

agggttagcc

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



gggcgtcacg
caggagttca
aattagccgg
agaatcactt
cagcctgggc
ggtctgtgac
ctagaactcc
atccaaatat
tctaatgact
<210>
<211>

<212>
<213>

21

DNA
<400> 21

aagtttgcgg
cccggcggcec
cctgtccttg
gtgatttgga
aaataagagc
aaaataaatt
ttggtggaac
atgaaaatga
cagagtgtgg
aaggttttca
ttcagcgaat
tacagaaata
tctatgtcac
tgttggcagc
tcccactgag
atttcctgag
tatcaacttt

cattagtgct

4456

cctgtaatcc
agaccagcct
gcatggtgac
gaactcggga
aacagagcaa
tctttaaaca
tcttggcatt
accttacatt

agttgcttgt

Homo sapiens

agcggcttcet
gctcgcggtc
gagacctacc
gaacaatgca
cacagaagtt
gccatctggt
cattgccctt
tttatggttt
cctgtattac
tggcctaata
gaatatttac
tttagagcca
agctctctac
tttctggtat
ggagaactgg
accaaactta
tctctttagt

gttcacactg

cagcactttg
ggccaacatg
acacacctgt
ggaagaggtt
tactctttat
cgtttccttg
gttttcagaa
ttaatctaat

aaaaataaac

gctcgtcggce
ttgggagagc
tgatggggac
tgtaagtctg
tctgaagact
tgtaccagta
tgcattggac
tctaatatta
tcctactaca
tatgataata
caagaggttt
gtttattttt
ataaccagct
gtcacaaata
gcgctgccat
cagcctcecttt
ctgacatggc

gactccctgg

21

ggaggtcgag
gtggaaccct
aatctcagct
gcagtgagct
caaaaaaaaa
ttttctttcet
ctcgtatata
atgtcatgat

aaacaccttc

cgtgcggcga
tggggcgcegt
gccaggtgtg
acatcatgat
ttccagccca
gaagattatg
ttcttacatc
aggaagtgga
agcagatgct
aaactgaatc
ttctcagtat
atatttacac
ggctactcag
gaatagatac
tctttgcaat
ctgaaaggct
aatttaatca

acatgctgcc

gcgggcagat
atctctacta
actcaggagg
gagatcccac
aagaaaaaag
ctctctecttt
acttacatgt
ctttaaccta

aaagcc

ggcagggcct
gcctgaactt
caggggcgtg
gtccatccgg
agaagaaaat
gaagattttg
tgtctacctt
gcgagaaatc
gcaggctcca
tatgaagaca
tttatataga
cttatttggg
tggtacatgg
cacaagagtt
tcagatagca
gacacttctt
atttatgatg

agcagtgaag

cacttgaagt
aaaatacaaa
ctgaggcaca
cactgcactc
ttgagggggt
ttcaacattt
ggaaatttgc

aactgtggtg

gggctgcgac
cccggctgec
gcgcgtagga
caaagaagag
gtgaagttgg
tcattgacaa
gccacgttac
tcattcagaa
accctcgtgce
attaacctcc
gttctaccca
ctccaggcga
ctgtcaggac
gagtttacca
gcaattacat
gccattttca
ctgatgcaag

gcgacatggc

1740

1800

1860

1920

1980

2040

2100

2160

2206

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



tgtatggaat
tgattcttgg
agaaaaatct
ttatggtttt
agtcagatga
attttgatgc
ttggaaggct
tgattgtagc
tgggtaaaat
ataccattct
cacacatgtg
tgaagtcagt
tattaatact
agttgagaga
ctccaagaaa
cgggaaggac
gagcggttta
ccttcggcac
ggggctgceg
gagagaatga
gaaacctgcc
tttacaagct
gagaaactgc
aaccttcaag
gaaagcatct
tctttagcecct
atgatgtgtg
ctcaggattt
tagagatgat
ttaaaaagca

tgctgtcaac

acagataaca
atcactgctt
gaaaactgga
atgtttgaca
acacatattt
aaatctctat
ttcagatact
attcgttgtt
ggaaaaaggc
gtttggattc
tgtgttcgca
ccatctttat
gctgtatcta
attctatgat
ggctgtgttt
cctaaccaac
tcagatatat
tgactacgta
actccgggac
tcctgatttg
tccctacgtg
gtccagaaac
atcatgatga
ctgtgatatg
tctacaagca
aaatgttaac
ttccatggat
gaaatacgtt
gatcgactta
ctttagtgtc

attaacaaaa

agtttactcc
atcagtttta
agcttcctta
ctttttctca
aaatttctga
ctgtgtgaag
ctgctttttt
gcctttcata
acagttgacc
ttggcattga
tcattcggcc
aacccaaaga
tgctataagt
ccagatacag
gcgggaagca
cacccgcact
gccaagaggg
atcctggaag
ctgctggaca
aaacctgcag
gcctacttca
aagtagcgca
aactcaatag
agtaagttct
gaagtctttt
aactttctaa
acctggatag
taattttcag
tttaatatga
ctgttttacc

aaaatcatgt

22
tggtctgcat

acctttcagt
ataggcttgg
acaacataat
aggcaaaatt
aagcttttgg
atgcttacat
atctcagtga
tgaaaccaga
gtacaatgag
tatgtagccc
ggatatgtat
tctggccagg
tggagctgat
tgcagttgct
atgaagacag
caccagagga
acagcatctg
ttgccaacgg
accaccctcg
ccagagtgtt
gatttctgcc
atgacgtttc
acagatgttt
tcgttgtgtg
gagtgaccta
gcacataaca
gtgacttaag
tttcactggt
ttaaaatgtt

taaggctttg

tcttcagttt
attcattgca
gaaacttttg
taagaaaatt
tgggcttgga
cctcctgcect
attcgttctg
ttctacaaat
aactgcctac
aatgaagtac
tgaaatatgg
aatgcgatat
aatgatggat
gaactggatt
ggccggagte
cagcctgaga
agtgcatgcc
ctacgagcgg
ccacatgatg
cttctgtgaa
ccagaacaaa
cagtgtctat
ctatgtaagt
acacaagtgt
tctatctttc
gaattatgtt
tgttggaaga
acagctatga
gaagaccaat
ataatatttt

tatcaaacat

tttaattcca
agaaaacttc
ttacatttat
cttaacctga
gcaacaaggg
tttaatacat
tccatcacag
caacaatccg
aacttaatac
ctctggacgt
gagttacttc
tcagtaccga
gaactctccg
aactctaaca
aagctgtgca
gagcggacca
ctcctaaggt
aggcaccgcc
gatggcccag
gagatcaaaa
accttccacg
ttttgatacg
aggtagccca
tgccatcttt
tcattaatgt
gttggagaga
tgagcacctg
ttgaatcaac
tggtagcttt
ccagttgtca

tttgttacac

1140

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

2880

2940



tctgtctgaa
tgtgtgtgca
atatcgtaag
agtgttatta
tttatttctt
ttagcctttg
ctatcttaac
tcataccaag
ttttcecttat
aagagtatat
gatgaggaca
gctaatggaa
cttgcagttg
atgattttat
tgttggacac
gctgggttat
taagattgga
aaaactttaa
catccttcag
agactctgtg
tattcctgta
cgtacttaaa
agtttaggtg
tgccaaaaaa
catgtacagt
atttttagca
<210>
<211>

<212>
<213>

22
336
DNA

<400> 22

atgtaatgtg
tgtgcacaca
tccttaaagg
ttttaaaact
actcatttca
tattttttac
tagttcacta
tttgacttgt
taaaaggtaa
gtacctgctc
tgtaaaagtt
ttaactttct
tattgaagta
attcagttgc
aagcagactc
taaattatgc
gaccactgcc
ttaagccaat
cgagtgcctt
attttgtttt
tgtattcatc
tttttatgct
tcattgttgc
atcttgcaag
agctatttcc

ctcatc

Homo sapiens

gagtacttca
tgtgttttaa
ggcagaaata
tactgatact
atttattggg
agcctagaat
atacagtatt
ggtctccaat
ccaagtgcct
aaaatttttt
gccagtaaga
cccctgttet
aattaccata
tacttataaa
agcttttatc
aactgaaact
gtttaggata
aatgatgcat
actctaattg
caaaatcctc
taagcatttg
tatcaccgca
cagcaccttt
acagaatcca

tgatgaccaa

23
gcagtatgtg

tgctgggcac
tatgtagcca
ctttaacctc
tttgcaaaat
cttgcaaagt
tttagcagac
cttactggga
ctaagtcatg
tgataatcgc
acatagtatg
tgccaggtgg
ggcatcaaga
gcagcattca
aaaacttgtt
cctgaattat
atacaataat
gcctgttgta
aaaccaagca
tgttatggct
ggcatttgga
atgatggcaa
agtgctcagt
tacttaacac

atctctcaac

tcatgtattg
agaaaagtgt
agtagaattt
tcctgcagta
tttgtaaact
ctgaatattt
agcattttca
aggccctggt
cttatttgta
ttatataatt
catttaatta
aaatgattta
tggctgcatc
aaaagtcttt
taaataaaaa
atcttttctg
aaaacgtttt
gctgacagca
cacgtaaggt
atatttaaat
gtcttaatat
acagtgattt
cttcagtgaa
tctttccaag

gaatcatgtt

tgtgtgtctg
tacaagttcc
attacatttt
atagttttgc
ttttgtgttt
tttaaatgtt
gacagcattt
agtgtaattc
aacaacaaag
aatttctaat
aatcaagatg
agcatttctc
acattttcaa
tacactgtca
attgacagta
tatcccttaa
aatcagtact
tgggtcagta
acaatatgtt
ttattttaaa
acaagaaaca
tttttttcat
aaatataaag
acactgtgac

attaataaat

atgatgtcca tccggcaaag aagagaaata agagccacag aagtttctga agactttcca

gcccaagaag aaaatgtgaa gttggaaaat aaattgccat ctggttgtac cagtagaaga

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4456

60

120



24

ttatggaaga ttttgtcatt gacaattggt ggaaccccct ttgcattgga cttcttacat 180
ctgtctacct tgccacgtta catgaaaatg atttatggtt ttctaatatt aaggaagtgg 240
agcgagaaat ctcattcaga acagagtgtg gcctgtatta ctcctactac aagcagatgce 300
tgcaggctcc aaccctcgtg caaggtaatt acaact 336
<210> 23

<211> 831

<212> PRT

<213> Homo sapiens
<400> 23
Met Lys Val His Met His Thr Lys Phe Cys Leu Ile Cys Leu Leu Thr

1 5 10 15

Phe Ile Phe His His Cys Asn His Cys His Glu Glu His Asp His Gly
20 25 30

Pro Glu Ala Leu His Arg Gln His Arg Gly Met Thr Glu Leu Glu Pro
35 40 45

Ser Lys Phe Ser Lys Gln Ala Ala Glu Asn Glu Lys Lys Tyr Tyr Ile
50 55 60

Glu Lys Leu Phe Glu Arg Tyr Gly Glu Asn Gly Arg Leu Ser Phe Phe
65 70 75 80

Gly Leu Glu Lys Leu Leu Thr Asn Leu Gly Leu Gly Glu Arg Lys Val
85 90 95

Val Glu Ile Asn His Glu Asp Leu Gly His Asp His Val Ser His Leu
100 105 110

Asp Ile Leu Ala Val Gln Glu Gly Lys His Phe His Ser His Asn His
115 120 125

Gln His Ser His Asn His Leu Asn Ser Glu Asn Gln Thr Val Thr Ser
130 135 140

Val Ser Thr Lys Arg Asn His Lys Cys Asp Pro Glu Lys Glu Thr Val
145 150 155 160

Glu Val Ser Val Lys Ser Asp Asp Lys His Met His Asp His Asn His
165 170 175

Arg Leu Arg His His His Arg Leu His His His Leu Asp His Asn Asn



Thr

Pro

Asp

225

Asn

Gln

His

Asp

Leu

305

Ile

Cys

Ser

Tyr

Val

385

Asn

Ile

His

Ser

210

Val

Glu

Gly

Asn

Pro

290

Arg

Ile

Leu

Pro

Gln

370

Glu

Ile

Ser

His

195

Asn

Lys

Asn

Glu

Pro

275

Gly

His

Ser

Asn

Ile

355

Ile

Asp

Gly

Leu

180

Phe

Glu

Leu

Ser

Gln

260

Gly

Arg

Thr

Leu

Val

340

Ser

Asp

Ile

Ala

Leu
420

His

Pro

Pro

Glu

245

Tyr

His

Gly

Arg

Arg

325

Thr

Thr

Ser

Asn

Ser

405

Ser

Asn

Ser

Lys

230

Val

Glu

Ser

His

Lys

310

Lys

Gln

Asp

Arg

Lys

390

Ala

Leu

Asp

Thr

215

Gly

Ile

His

His

Gln

295

Arg

Asp

Leu

Leu

Leu

375

Asp

Trp

Leu

Ser

200

Glu

Lys

Thr

Asn

Val

280

Asp

Glu

Leu

Leu

Phe

360

Cys

Lys

Ile

Gly

185

Ile

Thr

Arg

Pro

Arg

265

His

Leu

Ala

Asn

Lys

345

Thr

Ile

Asn

Cys

Val
425

25

Thr

Asn

Lys

Gly

250

Val

Leu

Asp

Pro

Glu

330

Tyr

Tyr

Glu

Leu

Gly

410

Ile

Pro

Lys

Lys

235

Phe

His

Pro

Pro

His

315

Asp

Tyr

Leu

His

Val

395

Ile

Leu

Ser

Thr

220

Lys

Pro

Lys

Glu

Asp

300

Val

Asp

Gly

Cys

Phe

380

Pro

Ile

Val

Glu

205

Gln

Gly

Pro

Pro

Arg

285

Asn

Lys

His

His

Pro

365

Asp

Glu

Ser

Pro

190

Arg

Glu

Arg

Asn

Asp

270

Asn

Glu

Asn

His

Gly

350

Ala

Lys

Asp

Ile

Ile
430

Gly

Gln

Lys

His

255

Arg

Gly

Gly

Asn

His

335

Ala

Leu

Leu

Glu

Thr

415

Ile

Glu

Ser

Ser

240

Asp

Val

His

Glu

Ala

320

Glu

Asn

Leu

Leu

Ala

400

Val

Asn



Gln

Gly

Gly

465

His

Lys

His

Lys

Leu

545

Leu

Leu

Pro

His

Ala

625

His

Ser

Val

Gly

Thr

450

Gly

Gly

Gly

Cys

Trp

530

Ser

Lys

Asn

Lys

Ser

610

His

Gln

Gly

Ile

Cys

435

Met

His

His

Leu

Ile

515

Phe

Asp

Pro

Glu

Asn

595

Asp

Asn

Trp

Ser

Met

Phe

Ser

Asp

Glu

Val

500

Arg

Met

His

Leu

Thr

580

Tyr

Gly

His

His

Asp

660

Gly

Lys

Gly

His

Ser

485

Ala

Met

Lys

Lys

Ala

565

Glu

Leu

Leu

His

His

645

Leu

Asp

Phe

Asp

Ser

470

Asn

Leu

Phe

Gln

Leu

550

Gly

Leu

Cys

His

Gly

630

Lys

Lys

Gly

Leu

Ala

455

His

Lys

Gly

Lys

Asn

535

Asn

Thr

Thr

Ile

Thr

615

Glu

His

Glu

Ile

Leu

440

Leu

Gln

Phe

Gly

His

520

Thr

Asn

Asp

Asp

Glu

600

Ile

Asn

Ser

Thr

His

Thr

Leu

His

Leu

Ile

505

Tyr

Glu

Thr

Asp

Leu

585

Glu

His

Lys

His

Gly

665

Asn

26

Phe

His

Ala

Glu

490

Tyr

Lys

Glu

Pro

Ser

570

Glu

Glu

Glu

Thr

His

650

Ile

Phe

Leu

Leu

His

475

Glu

Leu

Gln

Ser

Asp

555

Val

Gly

Lys

His

Val

635

Ser

Ala

Ser

Val

Leu

460

Gly

Tyr

Leu

Gln

Thr

540

Ser

Val

Gln

Ile

Asp

620

Leu

His

Asn

Asp

Ala

445

Pro

His

Asp

Phe

Arg

525

Ile

Asp

Ser

Gln

Ile

605

Leu

Arg

Gly

Ile

Gly

Leu

His

Gly

Ala

Ile

510

Gly

Gly

Trp

Glu

Glu

590

Asp

His

Lys

Pro

Ala

670

Leu

Ala

Ser

His

Val

495

Ile

Lys

Arg

Leu

Asp

575

Ser

His

Ala

His

Cys

655

Trp

Ala

Val

Gln

Ser

480

Leu

Glu

Gln

Lys

Gln

560

Arg

Pro

Ser

Ala

Asn

640

His

Met

Ile



Gly Ala
690

Ala Val
705

Leu Leu

Leu Ser

Gly Gln

Gly Met
770

His Gly
785

Phe Ile

Val Ile

<210>
<211>
<212>
<213>
<400>
Met Lys
1

Phe Ile

Pro Glu

Ser Lys
50

675

Ala

Phe

Lys

Ala

Tyr

755

Phe

Asp

Leu

Ala

24
831
PRT
Homo
24

Val

Phe

Ala

35

Phe

Phe Ser

Cys His

Ala Gly
725

Met Met
740

Ala Asn

Leu Tyr

Gly Asp

Gln Asn
805

Leu Tyr
820

sapiens

His Met
5

His His
20

Leu His

Ser Lys

Ala

Glu

710

Met

Ala

Asn

Val

Asn

790

Leu

Glu

His

Cys

Arg

Gln

Gly

695

Leu

Thr

Tyr

Ile

Ala

775

Glu

Gly

Asp

Thr

Asn

Gln

Ala
55

680

Leu

Pro

Val

Ile

Thr

760

Leu

Glu

Leu

Lys

Lys

His

His

40

Ala

27

Thr

His

Lys

Gly

745

Leu

Val

His

Leu

Ile
825

Phe

Cys

25

Arg

Glu

Gly

Glu

Gln

730

Met

Trp

Asp

Gly

Phe

810

Val

Cys

10

His

Gly

Asn

Gly

Leu

715

Ala

Leu

Ile

Met

Phe

795

Gly

Phe

Leu

Glu

Met

Glu

Ile

700

Gly

Ile

Ile

Phe

Leu

780

Cys

Phe

Asp

Ile

Glu

Thr

Lys
60

685

Ser

Asp

Val

Gly

Ala

765

Pro

Pro

Ala

Ile

Cys

His

Glu

45

Lys

Thr

Phe

Tyr

Thr

750

Val

Glu

Val

Ile

Gln
830

Leu

Asp

30

Leu

Tyr

Ser

Ala

Asn

735

Ala

Thr

Met

Gly

Met

815

Phe

Leu

15

His

Glu

Tyr

Ile

Val

720

Leu

Val

Ala

Leu

Gln

800

Leu

Thr

Gly

Pro

Ile



Glu

65

Gly

Val

Asp

Gln

Val

145

Glu

Arg

Thr

Pro

Asp

225

Asn

Gln

His

Asp

Leu
305

Lys

Leu

Glu

Ile

His

130

Ser

Val

Leu

His

Ser

210

Val

Glu

Gly

Asn

Pro

290

Arg

Leu

Glu

Ile

Leu

115

Ser

Thr

Ser

Arg

His

195

Asn

Lys

Asn

Glu

Pro

275

Gly

His

Phe

Lys

Asn

100

Ala

His

Lys

Val

His

180

Phe

Glu

Leu

Ser

Gln

260

Gly

Arg

Thr

Glu

Leu

85

His

Val

Asn

Arg

Lys

165

His

His

Pro

Pro

Glu

245

Tyr

His

Gly

Arg

Arg

70

Leu

Glu

Gln

His

Asn

150

Ser

His

Asn

Ser

Lys

230

Val

Glu

Ser

His

Lys
310

Tyr

Thr

Asp

Glu

Leu

135

His

Asp

Arg

Asp

Thr

215

Gly

Ile

His

His

Gln

295

Arg

28

Gly Glu Asn

Asn

Leu

Gly

120

Asn

Lys

Asp

Leu

Ser

200

Glu

Lys

Thr

Asn

Val

280

Asp

Glu

Leu

Gly

105

Lys

Ser

Cys

Lys

His

185

Ile

Thr

Arg

Pro

Arg

265

His

Leu

Ala

Gly

90

His

His

Glu

Asp

His

170

His

Thr

Asn

Lys

Gly

250

Val

Leu

Asp

Pro

Gly

75

Leu

Asp

Phe

Asn

Pro

155

Met

His

Pro

Lys

Lys

235

Phe

His

Pro

Pro

His
315

Arg

Gly

His

His

Gln

140

Glu

His

Leu

Ser

Thr

220

Lys

Pro

Lys

Glu

Asp

300

Val

Leu

Glu

Val

Ser

125

Thr

Lys

Asp

Asp

Glu

205

Gln

Gly

Pro

Pro

Arg

285

Asn

Lys

Ser

Arg

Ser

110

His

Val

Glu

His

His

190

Arg

Glu

Arg

Asn

Asp

270

Asn

Glu

Asn

Phe

Lys

95

His

Asn

Thr

Thr

Asn

175

Asn

Gly

Gln

Lys

His

255

Arg

Gly

Gly

Asn

Phe

80

Val

Leu

His

Ser

Val

160

His

Asn

Glu

Ser

Ser

240

Asp

Val

His

Glu

Ala
320



Ile

Cys

Ser

Tyr

Val

385

Asn

Ile

Gln

Gly

Gly

465

His

Lys

His

Lys

Leu
545

Ile

Leu

Pro

Gln

370

Glu

Ile

Ser

Gly

Thr

450

Gly

Gly

Gly

Cys

Trp

530

Ser

Ser

Asn

Ile

355

Ile

Asp

Gly

Leu

Cys

435

Met

His

His

Leu

Ile

515

Phe

Asp

Leu

Val

340

Ser

Asp

Ile

Ala

Leu

420

Phe

Ser

Asp

Glu

Val

500

Arg

Met

His

Arg

325

Thr

Thr

Ser

Asn

Ser

405

Ser

Lys

Gly

His

Ser

485

Ala

Met

Lys

Lys

Lys

Gln

Asp

Arg

Lys

390

Ala

Leu

Phe

Asp

Ser

470

Asn

Leu

Phe

Gln

Leu
550

Asp

Leu

Leu

Leu

375

Asp

Trp

Leu

Leu

Ala

455

His

Lys

Gly

Lys

Asn

535

Asn

Leu

Leu

Phe

360

Cys

Lys

Ile

Gly

Leu

440

Leu

Gln

Phe

Gly

His

520

Thr

Asn

Asn

Lys

345

Thr

Ile

Asn

Cys

Val

425

Thr

Leu

His

Leu

Ile

505

Tyr

Glu

Thr

29

Glu

330

Tyr

Tyr

Glu

Leu

Gly

410

Ile

Phe

His

Ala

Glu

490

Tyr

Lys

Glu

Pro

Asp

Tyr

Leu

His

Val

395

Ile

Leu

Leu

Leu

His

475

Glu

Leu

Gln

Ser

Asp
555

Asp

Gly

Cys

Phe

380

Pro

Ile

Val

Val

Leu

460

Gly

Tyr

Leu

Gln

Thr

540

Ser

His

His

Pro

365

Asp

Glu

Ser

Pro

Ala

445

Pro

His

Asp

Phe

Arg

525

Ile

Asp

His

Gly

350

Ala

Lys

Asp

Ile

Ile

430

Leu

His

Gly

Ala

Ile

510

Gly

Gly

Trp

His

335

Ala

Leu

Leu

Glu

Thr

415

Ile

Ala

Ser

His

Val

495

Ile

Lys

Arg

Leu

Glu

Asn

Leu

Leu

Ala

400

Val

Asn

Val

Gln

Ser

480

Leu

Glu

Gln

Lys

Gln
560



Leu

Leu

Pro

His

Ala

625

His

Ser

Val

Gly

Ala

705

Leu

Leu

Gly

Gly

His

785

Phe

Lys

Asn

Lys

Ser

610

His

Gln

Gly

Ile

Ala

690

Val

Leu

Ser

Gln

Met

770

Gly

Ile

Pro

Glu

Asn

595

Asp

Asn

Trp

Ser

Met

675

Ala

Phe

Lys

Ala

Tyr

755

Phe

Asp

Leu

Leu

Thr

580

Tyr

Gly

His

His

Asp

660

Gly

Phe

Cys

Ala

Met

740

Ala

Leu

Gly

Gln

Ala

565

Glu

Leu

Leu

His

His

645

Leu

Asp

Ser

His

Gly

725

Met

Asn

Tyr

Asp

Asn
805

Gly

Leu

Cys

His

Gly

630

Lys

Lys

Gly

Ala

Glu

710

Met

Ala

Asn

Val

Asn

790

Leu

Thr

Thr

Ile

Thr

615

Glu

His

Glu

Ile

Gly

695

Leu

Thr

Tyr

Ile

Ala

775

Glu

Gly

Asp

Asp

Glu

600

Ile

Asn

Ser

Thr

His

680

Leu

Pro

Val

Ile

Thr

760

Leu

Glu

Leu

Asp

Leu

585

Glu

His

Lys

His

Gly

665

Asn

Thr

His

Lys

Gly

745

Leu

Val

His

Leu

30

Ser

570

Glu

Glu

Glu

Thr

His

650

Ile

Phe

Gly

Glu

Gln

730

Met

Trp

Asp

Gly

Phe
810

Val

Gly

Lys

His

Val

635

Ser

Ala

Ser

Gly

Leu

715

Ala

Leu

Ile

Met

Phe

795

Gly

Val

Gln

Ile

Asp

620

Leu

His

Asn

Asp

Ile

700

Gly

Ile

Ile

Phe

Leu

780

Cys

Phe

Ser

Gln

Ile

605

Leu

Arg

Gly

Ile

Gly

685

Ser

Asp

Val

Gly

Ala

765

Pro

Pro

Ala

Glu

Glu

590

Asp

His

Lys

Pro

Ala

670

Leu

Thr

Phe

Tyr

Thr

750

Val

Glu

Val

Ile

Asp

575

Ser

His

Ala

His

Cys

655

Trp

Ala

Ser

Ala

Asn

735

Ala

Thr

Met

Gly

Met
815

Arg

Pro

Ser

Ala

Asn

640

His

Met

Ile

Ile

Val

720

Leu

Val

Ala

Leu

Gln

800

Leu



31

Val Ile Ala Leu Tyr Glu Asp Lys Ile Val Phe Asp Ile Gln Phe

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

25
5227
DNA

<400> 25
cacgatttgg

gtgtgaggaa
ctgacattta
gcgcttcaca
gctgctgaaa
ggaagattat
aaagtagttg
ttggcagttc
ttaaattcag
ccagagaaag
aatcaccgcc
cattttcata
acagagacca
aaaaaaggga
catgatcagg
ccaggtcatt
caagatcttg
catgttaaaa
catgaatgtt
atctcaactg
ctttgtattg
gttcctgaag
actgtcatta
tgcttcaaat

gcccttette

820

Homo sapiens

tgcagccggg
aaatagaaat
tttttcatca
gacagcatcg
atgaaaaaaa
ccttttttgg
agattaatca
aagagggaaa
aaaatcaaac
agacagttga
tacgtcatca
atgattccat
ataaaaccca
ggaaaagtaa
gtgaacagta
ctcatgtaca
atcctgataa
ataatgcaat
tgaacgtcac
atttatttac
agcattttga
atgaggcaaa
gcctgctttce
tccttettac

atctactgcc

gtttggtacc
gaaggtacat
ttgcaaccat
tggaatgaca
atactatatt
tttggagaaa
tgaggatctt
gcattttcac
tgtgaccagt
agtgtctgta
ccatcgtttg
tactcccagt
ggaacaatct
tgaaaattct
tgagcataat
tcttccagaa
tgaaggtgaa
aatttctttg
tcagttatta
atacctttgc
caaactttta
tataggggca
cttgctaggc
attccttgtt

ccattctcag

825

gagcggagag
atgcacacaa
tgccatgaag
gaattggagc
gaaaaacttt
cttttaacaa
ggccacgatc
tcacataacc
gtatccacaa
aaatctgatg
catcatcatc
gagcgtgggg
gatgttaaac
gaggttatta
cgggtccaca
cgtaatggtc
cttcgacata
agaaaagatc
aaatactatg
cctgcattgt
gttgaagata
tcagcctgga
gtgatcttgg

gcattagctg

ggtggacatg

830

gagatgcaca
aattttgcct
aacatgacca
caagcaaatt
ttgagcgtta
acttgggcct
atgtttctca
accagcattc
aaagaaacca
ataaacatat
ttgatcataa
agcctagcaa
taccgaaagg
caccaggttt
aacctgatcg
atgatcctgg
ctagaaagag
taaatgaaga
gtcatggtgc
tatatcaaat
taaataagga
tttgtggtat
ttcctatcat
taggaacaat

atcacagtca

cggcactcga
catttgtttg
tggccctgaa
ttcaaagcaa
tggtgaaaat
tggagagaga
tttagatatt
ccataatcat
taaatgtgat
gcatgaccat
caacactcac
tgaaccttca
aaagaggaag
tcccectaac
tgtacataac
tcgtggacac
agaagcacca
tgaccatcat
caactctccc
cgacagcaga
taaaaacctg
catttctatc
taaccaagga
gagtggagac

ccaacatgca

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



catgggcatg
gtattgaaag
attagaatgt
aacacagaag
gattctgact
gatcgactta
aattaccttt
accattcatg
gtgctgagga
tgtcattctg
atgggggatg
ggattgacag
ttaggagatt
aacctcctct
tatgccaata
gccttggtgg
ttttgtcctg
atgctggtga
ccagtaatca
tgtatgcaca
tgagcctaac
aaaaatataa
atgtttgatt
aaacttctgt
aatattttaa
ctctttaatt
aactgcataa
tagcattggg
tagtgtttaa
cagtttaatg

ttctttctgt

gacattctca
gacttgttgc
ttaagcacta
aatcaactat
ggcttcaact
atgaaactga
gtatagaaga
agcatgatct
agcataatca
gatccgatct
gcatccacaa
gaggaatcag
ttgcagttct
ctgccatgat
acatcacact
atatgcttcc
tggggcaatt
ttgccctcta
ctgttgatta
ttgctcaaag
cacaagaggc
agcttgtgat
aagacttttc
ggctatgcag
atggactttg
cagctacata
agtagacata
aaaagccctt
acctgcagcc
aaagattcat

tttgtttttt

tggacatgaa
tctaggaggc
caaacaacaa
tggaagaaag
caagcctctt
actgacagat
ggagaaaatc
ccatgctgcet
ccagtggcac
gaaagaaaca
cttcagtgat
tacttctata
tcttaaagca
ggcttacata
ttggatcttt
agaaatgttg
catccttcag
tgaagataaa
cgagaatgtt
gaaagtcagt
tggtgcttag
aaagagagga
acaaaataat
aaatagagat
gggagacatt
tattcatgtg
ggaactagag
attcttgaat
taaactactg
aatggttctt

actttaattt

32

tctaacaagt
atttacttgc
agaggaaaac
ctttcagatc
gccggaactg
ttagaaggcc
atagaccatt
gcacataacc
cacaagcatt
ggaatagcta
gggctcgcaa
gccgtcttcet
ggcatgactg
ggcatgctca
gcagtcactg
catggtgatg
aatttaggat
attgtgtttg
accatgcagc
ggcttgcact
tactgttttc
gaatatggga
catataaaac
cgaaccaaaa
ttttgtgtgt
gtgataggga
gaaagctcag
ctagagttac
aaatttgtga
tgtattatta

tgttttgatt

ttttggaaga
tatttatcat
agaaatggtt
acaagttaaa
atgactcggt
aacaagaatc
ctcacagtga
accacggcga
ctcatcattc
atatagcctg
ttggtgcagc
gtcatgaact
taaagcaagc
taggcacagc
caggcatgtt
gtgacaatga
tgctctttgg
acatccagtt
tttgcatctg
acttacaagt
cctgcacgta
ctccatgaac
actagtctct
aaaatcattt
tttaagaatg
tcaacttgac
gctgcattag
tatttttgta
ttgtatgttt
taatacttgg

tttttttttt

atatgatgct
tgaacactgc
tatgaaacag
caatacacca
tgtttctgaa
ccctcctaaa
tggattacat
gaacaaaact
ccatggcccc
gatggtgatc
tttcagtgct
gccacatgaa
aattgtatac
tgttggtcag
cctctatgta
agaacatggc
atttgccatt
ttgacctttc
ttccttgtac
ttcatagatt
ggggtctttt
cagtgttgat
ttattagtag
aaactttaaa
aattgtagtg
acaactttga
agtatgaatt
tatatttgca
gtgtgagctt
tgttggggtg

ttttttggcg

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360



ggggtaggtg

atcaaagaaa
ctagttaatt
aaccaagagc
atgtctgtaa
ttgccatggc
aatcacttga
aggtgccctg
tcctgaattt
atcctatgcc
agctttgttt
caaatatata
tctttectcee
tccaggtatt
ggtgttattt
ctccttataa
ggacagtcct
ttatttagta
agatatattt
attaaatctg
ttaaaataaa
tttatattct
taagagggct
tcaagtctta
agcttgacca
gctgtcactg
ttgcattcaa
atgcagtgtg
gtcctgcaag
tttttaactt

tggtgtgtca

agggtttgga

tgaaccagac
gggaaatgta
acatgtcgtg
tgtgtacatg
tgtcatggta
tcatcttgtg
ttctcctacc
ttacttaata
acatggtctt
taatctgctt
agagccaaac
tactctatga
tatagattat
ctttaattta
taagtagaag
catctcattg
ctgccaactt
atagttcact
cttcatttta
tgcctgattg
ctcaaaaatg
gtaacagttg
atagacaatc
gtctaattta
tgtgacatcc
tcaatcagct
aattttttcc
gtgattcttg
aaaaagctgg

ttttatgtat

gcatgtggtc
gtggtttaaa
agttctgaat
gctggctaca
aagtgtcaat
cccaagtgac
ccaagatatg
ataattgtga
atttgtatta
catttatgcc
ggcaaccagt
tcttttccat
acttcaaaac
tgccagtgtc
tgcttgaatc
ttttatatat
cttggccctt
caagtgattt
tttgggtttt
gaacctttat
atttaaagca
gtattatctt
ctgctagtat
tgaattccac
aaatgtgttt
atatgaattt
gtgattgatt
attaacaaac
ctaaaatatc
aaaatatcaa

gttcctaatg

33

tttttaaaaa
tagttgattt
gttcacattg
aggttgtaaa
ttagaacagt
ttggaagatg
ctgttggtgc
atgatttgtg
ctagtcatat
aggtaaactg
gtagctgctg
tccatctaaa
aaaaacaaaa
ttttctgtat
tgaaaaatta
aattaatttt
caagcaacct
agatatctat
tatacccacg
aaaagcaata
agtaggttat
tctttatttg
tagggttcca
tacatttctt
gttggaggtc
tggtatatat
gattatgctt
aaacaagtca
taaacttttg
atgctgtttt

cttatggaac

attgtaaccc
tcctatttta
ctttaccagt
gcagaaaatc
tactaggata
catttaaatt
ctgataggga
agaagtgcaa
gcatgtagct
tatttgaact
taacaatcta
atgttttcat
ctttgagagc
gctataagca
tttctgactt
cagcattggg
agctaaaagg
ctatctagat
gtaggattct
gctggaatat
gctgaagtat
ctagattctt
catcattcta
ttggctccaa
attaacgtta
caatcaatca
agaaatacta
gtggcttaaa
ttttgtttta
ttttttttca

tcctccaaaa

tctagaaaat
acagtaccaa
ttggcactgg
gaagtttacc
aactccatta
actcagctga
ttagtctttt
gccatgttta
ttctgtttac
atgtgcagct
tcttattgtt
ttagtactct
agcacatgca
agggagctta
actccatggc
cactgaatta
tgctgatatt
ttctgaacca
gcattccagc
actcccagtt
ataaagaagt
acaaatcttt
atgtatagtt
cattcctttt
cttgtacaat
atcaatcaca
tagtaactag
tgtgattatg
actgaatcat
ttgtcaacag

taaagttact

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220



caaagag

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

26
5432
DNA

<400> 26

agttgatcac
tcgccttgec
aagggcgctc
gaacaaaact
cctcggacga
tttgcctcat
atgaccatgg
gcaaattttc
agcgttatgg
tgggccttgg
tttctcattt
agcattccca
gaaaccataa
aacatatgca
atcataacaa
ctagcaatga
cgaaaggaaa
caggttttcc
ctgatcgtgt
atcctggtcg
gaaagagaga
atgaagatga
atggtgccaa
atcaaatcga
ataaggataa
gtggtatcat

ctatcattaa

Homo sapiens

tctgaagctt
caaggcctca
cacgcatgcg
agcgcggagce
tccatgtgga
ttgtttgctg
ccctgaagcg
aaagcaagct
tgaaaatgga
agagagaaaa
agatattttg
taatcattta
atgtgatcca
tgaccataat
cactcaccat
accttcaaca
gaggaagaaa
ccctaaccat
acataaccca
tggacaccaa
agcaccacat
ccatcatcat
ctctcccecatc
cagcagactt
aaacctggtt
ttctatcact

ccaaggatgc

tttggctaaa
gcaaccgacg
ttaagaagcc
cacggaactc
atccgaaaaa
acatttattt
cttcacagac
gctgaaaatg
agattatcct
gtagttgaga
gcagttcaag
aattcagaaa
gagaaagaga
caccgcctac
tttcataatg
gagaccaata
aaagggagga
gatcagggtg
ggtcattctc
gatcttgatc
gttaaaaata
gaatgtttga
tcaactgatt
tgtattgagc
cctgaagatg
gtcattagcc

ttcaaattcc

34

gcgtttgggt
ttcgaaagcc
gccccaactc
cgcagtttgc
tagaaatgaa
ttcatcattg
agcatcgtgg
aaaaaaaata
tttttggttt
ttaatcatga
agggaaagca
atcaaactgt
cagttgaagt
gtcatcacca
attccattac
aaacccagga
aaagtaatga
aacagtatga
atgtacatct
ctgataatga
atgcaataat
acgtcactca
tatttacata
attttgacaa
aggcaaatat
tgctttcctt

ttcttacatt

ttagagcttc
aggagaaaag
ccccgcggceg
gtagacttga
ggtacatatg
caaccattgc
aatgacagaa
ctatattgaa
ggagaaactt
ggatcttggc
ttttcactca
gaccagtgta
gtctgtaaaa
tcgtttgcat
tcccagtgag
acaatctgat
aaattctgag
gcataatcgg
tccagaacgt
aggtgaactt
ttctttgaga
gttattaaaa
cctttgccecct
acttttagtt
aggggcatca
gctaggcgtg

ccttgttgca

cattactcat
gcgaatgata
ttctttcttg
atttcctatt
cacacaaaat
catgaagaac
ttggagccaa
aaactttttg
ttaacaaact
cacgatcatg
cataaccacc
tccacaaaaa
tctgatgata
catcatcttg
cgtggggagc
gttaaactac
gttattacac
gtccacaaac
aatggtcatg
cgacatacta
aaagatctaa
tactatggtc
gcattgttat
gaagatataa
gcctggattt
atcttggttc

ttagctgtag

5227

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



gaacaatgag
acagtcacca
tggaagaata
ttatcattga
aatggtttat
agttaaacaa
actcggttgt
aagaatcccc
acagtgatgg
acggcgagaa
atcattccca
tagcctggat
gtgcagcttt
atgaactgcc
agcaagcaat
gcacagctgt
gcatgttcct
acaatgaaga
tctttggatt
tccagttttg
gcatctgttc
tacaagtttc
gcacgtaggg
catgaaccag
agtctcttta
atcatttaaa
aagaatgaat
acttgacaca
gcattagagt
ttttgtatat

tatgtttgtg

tggagacgcc
acatgcacat
tgatgctgta
acactgcatt
gaaacagaac
tacaccagat
ttctgaagat
tcctaaaaat
attacatacc
caaaactgtg
tggcccctgt
ggtgatcatg
cagtgctgga
acatgaatta
tgtatacaac
tggtcagtat
ctatgtagcc
acatggcttt
tgccattatg
acctttccca
cttgtactgt
atagatttga
gtcttttaaa
tgttgatatg
ttagtagaaa
ctttaaaaat
tgtagtgctc
actttgaaac
atgaatttag
atttgcatag

tgagcttcag

cttcttcatc
gggcatggac
ttgaaaggac
agaatgttta
acagaagaat
tctgactggc
cgacttaatg
tacctttgta
attcatgagc
ctgaggaagc
cattctggat
ggggatggca
ttgacaggag
ggagattttg
ctcctctctg
gccaataaca
ttggtggata
tgtcctgtgg
ctggtgattg
gtaatcactg
atgcacattg
gcctaaccac
aatataaagc
tttgattaag
cttctgtggc
attttaaatg
tttaattcag
tgcataaagt
cattgggaaa
tgtttaaacc

tttaatgaaa

35

tactgcccca
attctcatgg
ttgttgctct
agcactacaa
caactattgg
ttcaactcaa
aaactgaact
tagaagagga
atgatctcca
ataatcacca
ccgatctgaa
tccacaactt
gaatcagtac
cagttcttct
ccatgatggc
tcacactttg
tgcttccaga
ggcaattcat
ccctctatga
ttgattacga
ctcaaaggaa
aagaggctgg
ttgtgataaa
acttttcaca
tatgcagaaa
gactttgggg
ctacatatat
agacatagga
agcccttatt
tgcagcctaa

gattcataat

ttctcagggt
acatgaatct
aggaggcatt
acaacaaaga
aagaaagctt
gcctcttgcec
gacagattta
gaaaatcata
tgctgctgca
gtggcaccac
agaaacagga
cagtgatggg
ttctatagcc
taaagcaggc
ttacataggc
gatctttgca
aatgttgcat
ccttcagaat
agataaaatt
gaatgttacc
agtcagtggc
tgcttagtac
gagaggagaa
aaataatcat
tagagatcga
agacattttt
tcatgtggtg
actagaggaa
cttgaatcta
actactgaaa

ggttctttgt

ggacatgatc
aacaagtttt
tacttgctat
ggaaaacaga
tcagatcaca
ggaactgatg
gaaggccaac
gaccattctc
cataaccacc
aagcattctc
atagctaata
ctcgcaattg
gtcttctgtc
atgactgtaa
atgctcatag
gtcactgcag
ggtgatggtg
ttaggattgc
gtgtttgaca
atgcagcttt
ttgcactact
tgttttccct
tatgggactc
ataaaacact
accaaaaaaa
tgtgtgtttt
atagggatca
agctcaggct
gagttactat
tttgtgattg

attattataa

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480



tacttggtgt
tttttttttt
gtaaccctct
tattttaaca
taccagtttg
gaaaatcgaa
taggataaac
ttaaattact
atagggatta
agtgcaagcc
tgtagctttc
ttgaactatg
caatctatct
ttttcattta
tgagagcagc
ataagcaagg
ctgacttact
cattgggcac
taaaaggtgc
tctagatttc
ggattctgca
ggaatatact
gaagtatata
gattcttaca
cattctaatg
gctccaacat
aacgttactt
tcaatcaatc
aatactatag
gcttaaatgt

tgttttaact

tggggtgtte
tttggcgggg
agaaaatatc
gtaccaacta
gcactggaac
gtttaccatg
tccattattg
cagctgaaat
gtcttttagg
atgtttatcc
tgtttacatc
tgcagctagc
tattgttcaa
gtactcttct
acatgcatcc
gagcttaggt
ccatggcctc
tgaattagga
tgatatttta
tgaaccaaga
ttccagcatt
cccagtttta
aagaagtttt
aatcttttaa
tatagtttca
tccttttage
gtacaatgct
aatcacattg
taactagatg
gattatggtc

gaatcatttt

tttctgtttt
gtaggtgagg
aaagaaatga
gttaattggg
caagagcaca
tctgtaatgt
ccatggctgt
cacttgatca
tgccctgttc
tgaattttta
ctatgccaca
tttgttttaa
atatataaga
ttcctectac
aggtatttat
gttatttctt
cttataataa
cagtcctcat
tttagtactg
tatatttata
aaatctgctt
aaataaatgc
atattctctc
gagggctgta
agtcttaata
ttgaccagtc
gtcactgtgt
cattcaatca
cagtgtgaat
ctgcaaggtg

ttaacttaaa

36

gttttttact
gtttggagca
accagacgtg
aaatgtaagt
tgtcgtggcet
gtacatgaag
catggtaccc
tcttgtgcca
tcctaccata
cttaataatt
tggtcttcat
tctgcttggce
gccaaactct
tctatgaact
agattattgc
taatttatgc
gtagaagttt
ctcattgctt
ccaacttcaa
gttcactttt
cattttagaa
ctgattgatt
aaaaatggta
acagttgctg
gacaatctga
taatttaaaa
gacatccata
atcagctgtg
tttttcecatt
attcttgcta

aagctggaaa

ttaattttgt
tgtggtcttt
gtttaaatag
tctgaatgtt
ggctacaagg
tgtcaattta
aagtgacttg
agatatgctg
attgtgaatg
tgtattacta
ttatgccagg
aaccagtgta
tttccattcc
tcaaaacaaa
cagtgtcttt
ttgaatctga
tatatataat
ggcccttcaa
gtgatttaga
gggtttttat
cctttataaa
taaagcaagt
ttatctttct
ctagtattag
attccactac
tgtgtttgtt
tgaattttgg
attgattgat
aacaaacaaa
aaatatctaa

atatcaaatg

tttgattttt
ttaaaaaatt
ttgattttcc
cacattgctt
ttgtaaagca
gaacagttac
gaagatgcat
ttggtgcctg
atttgtgaga
gtcatatgca
taaactgtat
gctgctgtaa
atctaaaatg
aacaaaactt
tctgtatgct
aaaattattt
taattttcag
gcaacctagc
tatctatcta
acccacggta
agcaatagct
aggttatgct
ttatttgcta
ggttccacat
atttcttttg
ggaggtcatt
tatatatcaa
tatgcttaga
caagtcagtg
acttttgttt

ctgttttttt

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340



37

tttttcattg tcaacagtgg tgtgtcattt tatgtatgtt cctaatgctt atggaactcc 5400

tccaaaataa agttactcaa agagagcaaa ta 5432
<210> 27

<211> 543

<212> PRT

<213> Homo sapiens
<400> 27
Met Val Pro Arg Leu Thr Ala Val Leu Gln Thr Ala Met Ala Ala Gly

1 5 10 15

Ser Leu Gly Leu Leu Leu Pro Gly Ser His Tyr Leu Gly Arg Phe Gln
20 25 30

Asp Arg Leu Met Trp Ile Met Ile Leu Glu Cys Gly Tyr Thr Tyr Cys
35 40 45

Ser Ile Asn Ile Lys Gly Leu Glu Leu Gln Glu Thr Ser Cys His Thr
50 55 60

Ala Glu Ala Arg Arg Val Asp Glu Val Phe Glu Asp Ala Phe Glu Gln
65 70 75 80

Glu Tyr Thr Arg Val Cys Ser Leu Asn Glu His Phe Gly Asn Val Leu
85 90 95

Thr Pro Cys Thr Val Leu Pro Val Lys Leu Tyr Ser Asp Ala Arg Asn
100 105 110

Val Leu Ser Gly Ile Ile Asp Ser His Glu Asn Leu Lys Glu Phe Lys
115 120 125

Gly Asp Leu Ile Lys Val Leu Val Trp Ile Leu Val Gln Tyr Cys Ser
130 135 140

Lys Arg Pro Gly Met Lys Glu Asn Val His Asn Thr Glu Asn Lys Gly
145 150 155 160

Lys Ala Pro Leu Met Leu Pro Ala Leu Asn Thr Leu Pro Pro Pro Lys
165 170 175

Ser Pro Glu Asp Ile Asp Ser Leu Asn Ser Glu Thr Phe Asn Asp Trp
180 185 190

Ser Asp Asp Asn Ile Phe Asp Asp Glu Pro Thr Ile Lys Lys Val Ile



Glu

Pro

225

Val

Val

Phe

Thr

Pro

305

Ser

Val

Leu

Val

Glu

385

Leu

Arg

Gly

Glu

210

Gly

Pro

Asp

Ser

Ser

290

Glu

Glu

Leu

Phe

Tyr

370

Lys

Lys

Glu

Leu

195

Lys

Ser

Glu

Lys

Cys

275

Cys

Asp

Glu

Lys

Gly

355

Gly

Pro

Leu

Leu

Val
435

His

Val

Asn

Gly

260

Ser

Met

Trp

Lys

Asp

340

Ile

Gly

Glu

Met

Ile

420

Ser

Gln

Glu

Asp

245

Lys

His

Pro

Tyr

Ala

325

Phe

Asp

Val

Leu

Ile

405

Lys

Asp

Leu

Ser

230

Leu

Gln

Ser

Ser

Gln

310

Ser

Tyr

Asn

Leu

Phe

390

Asp

Tyr

Glu

Lys

215

Gln

Tyr

Glu

His

Ser

295

Phe

Asn

Val

Met

Pro

375

Gln

Lys

Leu

Lys

200

Asp

Arg

Lys

Asp

Leu

280

Lys

Val

Val

His

Ala

360

Trp

Leu

Ala

Glu

Trp
440

Leu

Val

Ala

Met

265

Val

Met

Leu

Leu

Thr

345

Pro

Ser

Ala

Ser

Glu

425

Lys

38

Pro

Gly

Val

250

Pro

Cys

Lys

Arg

Glu

330

Val

Ser

Val

Leu

Leu

410

Tyr

Glu

Gly

Asp

235

Leu

Tyr

Leu

Glu

Gln

315

Glu

Met

Pro

Ala

Lys

395

Gly

Glu

Ala

Thr

220

His

Leu

Ile

Pro

Met

300

Leu

Ile

Thr

Gly

Leu

380

Ala

Pro

Arg

Ile

205

Asn

Ser

Gly

Pro

Ala

285

Ser

Glu

Ala

Cys

His

365

Asp

Phe

Ile

Asp

Leu
445

Leu

Thr

Tyr

Leu

270

Glu

Ser

Cys

Lys

Tyr

350

Ile

Trp

Arg

Glu

Trp

430

Gln

Phe

Gly

Pro

255

Met

Trp

Leu

Tyr

Asp

335

Phe

Leu

Leu

Tyr

Asp

415

Tyr

Glu

Ile

Thr

240

Ala

Glu

Arg

Phe

His

320

Lys

Ser

Arg

Thr

Thr

400

Phe

Ile

Lys



Pro

Gly

465

Asn

Leu

Pro

Gly

Tyr

450

Arg

Pro

Tyr

Leu

Tyr
530

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

<400>

Met

Phe

Leu

Ser

Ala

65

Val

Asp

Pro

Pro

Leu

Leu

Ser

50

Gly

Leu

Met

Glu

Leu

Val

Glu

Ala

Leu

515

Pro

28
938
PRT
Homo

28

Ala

Pro

Leu

35

Met

Thr

Phe

Gly

Lys
115

Phe

Leu

Ala

Thr

500

Leu

Ile

Ser

Ser

Val

485

Asn

Arg

Tyr

sapiens

Leu

Phe

20

Trp

Ser

Ala

Met

His

100

His

Glu

Leu

Ala

Thr

Ile

Thr

85

Lys

Phe

Leu

Leu

470

Arg

Asp

Asn

Ser

His

Trp

Met

His

Ala

70

Gly

Ile

Ser

Gly

455

Gln

Gly

Asp

Leu

Ser
535

Met

Ala

Glu

Leu

55

Ser

Phe

Gly

Trp

Tyr

Glu

Gln

Glu

Thr

520

Lys

Asn

Leu

Gln

40

Arg

Tyr

Gly

Thr

Lys
120

Asp

Leu

Trp

Glu

505

Val

Pro

Gln

Gly

25

Val

Leu

Phe

Phe

Lys

105

Glu

39

Ser

Leu

Ala

490

Arg

Gln

Leu

Ile

10

Thr

Leu

Leu

Ile

Leu

90

Ser

Cys

Asn

Ile

475

Asn

Tyr

Ala

His

Leu

Leu

Glu

Val

Pro

75

Leu

Lys

Leu

Met

460

Gln

Leu

Ser

Ala

Ile
540

His

Pro

Phe

Met

60

Ser

Ser

Asp

Phe

Gly

Val

Ser

Ile

Glu

525

His

Ile

Pro

Gly

45

Phe

Thr

Leu

Leu

Tyr
125

Ile

Gly

Trp

Gln

510

Pro

Leu

Leu

Pro

30

Leu

Ile

Val

Asn

Pro

110

Ile

Tyr

Lys

Glu

495

Ala

Pro

Tyr

Phe

15

Asp

Gly

Met

Gly

Leu

95

Ser

Ile

Thr

Leu

480

Leu

His

Leu

Val

Ala

Gly

Ser

Val

80

Ser

Gly

Ile



Leu

Phe

145

Leu

Val

Gln

Gly

Ile

225

Ser

Thr

Ile

Arg

Ser

305

Lys

Val

Ser

Val

130

Ser

Met

Tyr

Thr

Ile

210

Ala

Val

Glu

Ser

Leu

290

Lys

Lys

Phe

Ser

Leu

Gln

Ile

Ile

Val

195

Val

Phe

Cys

Asn

Ser

275

Leu

Leu

Gln

Ser

Pro
355

Ala

Ile

Leu

Ile

180

Thr

Arg

Leu

Ile

Ala

260

Thr

Leu

Gln

Arg

Pro

340

Leu

Leu

Ser

Leu

165

Gly

Val

Arg

Ser

Gly

245

Leu

Asp

Val

Phe

Arg

325

Phe

Leu

Leu

Lys

150

Ile

Ile

Phe

Ile

Leu

230

Phe

Leu

Ile

Gly

Ala

310

Lys

Val

Pro

Glu

135

Ser

Ile

Phe

Phe

Leu

215

Asp

Thr

Glu

Trp

Ile

295

Val

Thr

Leu

Leu

Thr

Asn

Leu

Arg

Glu

200

Leu

Ser

Arg

Thr

Trp

280

Ile

Thr

Thr

Val

Phe
360

Ser

Ser

Trp

Asn

185

Lys

Thr

Ser

Ala

Val

265

Asn

Arg

Val

Ala

Ile

345

Thr

40

Leu

Gln

Ile

170

Pro

Gln

Leu

Leu

Phe

250

Ile

Arg

Asp

Leu

Thr

330

Ile

Leu

Leu

Ala

155

Leu

Phe

Thr

Val

Gln

235

Arg

Val

Ser

Arg

Leu

315

Leu

Val

Pro

His

140

Ile

Arg

Tyr

Arg

Ser

220

Gly

Met

Ser

Leu

Leu

300

Thr

Cys

Phe

Val

His

Val

Glu

Pro

Leu

205

Pro

Leu

Val

Thr

Asp

285

Ile

Ser

Ile

Ser

Phe
365

Phe

Gly

Ile

Lys

190

Met

Phe

His

Trp

Val

270

Thr

Gln

Trp

Leu

Thr

350

Leu

Ala

Tyr

Gln

175

Asp

Lys

Ala

Ser

Gln

255

His

Gly

Phe

Thr

Asn

335

Leu

Val

Gly

Gly

160

Ser

Val

Ile

Met

Val

240

Asn

Leu

Leu

Ile

Glu

320

Ile

Leu

Gly



Phe

Cys

385

Thr

Leu

Ile

Gly

Val

465

Cys

Leu

Ile

Val

Lys

545

Leu

Asp

Phe

Leu

Pro

370

Val

Ala

Pro

Met

Leu

450

Asp

Ser

Pro

Asp

Leu

530

Glu

Pro

Ser

Asp

Lys
610

Arg

Cys

Val

Gly

Ile

435

Glu

Glu

Leu

Val

Ser

515

Val

Asn

Ala

Leu

Asp

595

Asp

Pro

Ala

Leu

Ser

420

Leu

Leu

Val

Asn

Lys

500

His

Trp

Val

Leu

Asn

580

Glu

Leu

Ile

Asp

Gln

405

His

Glu

Gln

Phe

Glu

485

Leu

Glu

Ile

His

Asn

565

Ser

Pro

Pro

Gln

Thr

390

Thr

Tyr

Cys

Glu

Glu

470

His

Tyr

Asn

Leu

Asn

550

Thr

Glu

Thr

Gly

Ser

375

Val

Ala

Leu

Gly

Thr

455

Asp

Phe

Ser

Leu

Val

535

Thr

Leu

Thr

Ile

Thr
615

Trp

Tyr

Met

Gly

Tyr

440

Ser

Ala

Gly

Asp

Lys

520

Gln

Glu

Pro

Phe

Lys

600

Asn

Pro

Tyr

Ala

Arg

425

Thr

Cys

Phe

Asn

Ala

505

Glu

Tyr

Asn

Pro

Asn

585

Lys

Leu

41
Gly

Tyr

Ala

410

Phe

Tyr

His

Glu

Val

490

Arg

Phe

Cys

Lys

Pro

570

Asp

Val

Phe

Ala

Gln

395

Gly

Gln

Cys

Thr

Gln

475

Leu

Asn

Lys

Ser

Gly

555

Lys

Trp

Ile

Ile

Ala

380

Met

Ser

Asp

Ser

Ala

460

Glu

Thr

Val

Gly

Lys

540

Lys

Ser

Ser

Glu

Pro
620

Gly

Val

Leu

Arg

Ile

445

Glu

Tyr

Pro

Leu

Asp

525

Arg

Ala

Pro

Asp

Glu

605

Gly

Thr

Pro

Gly

Leu

430

Asn

Ala

Thr

Cys

Ser

510

Leu

Pro

Pro

Glu

Asp

590

Lys

Ser

Thr

Arg

Leu

415

Met

Ile

Arg

Arg

Thr

495

Gly

Ile

Gly

Leu

Asp

575

Asn

His

Val

Ala

Leu

400

Leu

Trp

Lys

Arg

Val

480

Val

Ile

Lys

Met

Met

560

Ile

Ile

Gln

Glu



Ser

625

Leu

Gln

Ser

Ser

Gln

705

Ser

Tyr

Asn

Leu

Phe

785

Asp

Tyr

Glu

Leu

Gln

Tyr

Glu

His

Ser

690

Phe

Asn

Val

Met

Pro

770

Gln

Lys

Leu

Lys

Gly
850

Arg

Lys

Asp

Leu

675

Lys

Val

Val

His

Ala

755

Trp

Leu

Ala

Glu

Trp

835

Tyr

Val

Ala

Met

660

Val

Met

Leu

Leu

Thr

740

Pro

Ser

Ala

Ser

Glu

820

Lys

Asp

Gly

Val

645

Pro

Cys

Lys

Arg

Glu

725

Val

Ser

Val

Leu

Leu

805

Tyr

Glu

Ser

Asp

630

Leu

Tyr

Leu

Glu

Gln

710

Glu

Met

Pro

Ala

Lys

790

Gly

Glu

Ala

Asn

His

Leu

Ile

Pro

Met

695

Leu

Ile

Thr

Gly

Leu

775

Ala

Pro

Arg

Ile

Met
855

Ser

Gly

Pro

Ala

680

Ser

Glu

Ala

Cys

His

760

Asp

Phe

Ile

Asp

Leu

840

Gly

Thr

Tyr

Leu

665

Glu

Ser

Cys

Lys

Tyr

745

Ile

Trp

Arg

Glu

Trp

825

Gln

Ile

42

Gly

Pro

650

Met

Trp

Leu

Tyr

Asp

730

Phe

Leu

Leu

Tyr

Asp

810

Tyr

Glu

Tyr

Thr

635

Ala

Glu

Arg

Phe

His

715

Lys

Ser

Arg

Thr

Thr

795

Phe

Ile

Lys

Thr

Val

Val

Phe

Thr

Pro

700

Ser

Val

Leu

Val

Glu

780

Leu

Arg

Gly

Pro

Gly
860

Pro

Asp

Ser

Ser

685

Glu

Glu

Leu

Phe

Tyr

765

Lys

Lys

Glu

Leu

Tyr

845

Arg

Glu

Lys

Cys

670

Cys

Asp

Glu

Lys

Gly

750

Gly

Pro

Leu

Leu

Val

830

Leu

Val

Asn

Gly

655

Ser

Met

Trp

Lys

Asp

735

Ile

Gly

Glu

Met

Ile

815

Ser

Phe

Leu

Asp

640

Lys

His

Pro

Tyr

Ala

720

Phe

Asp

Val

Leu

Ile

800

Lys

Asp

Ser

Ser



Leu Gln Glu
865

Arg Gly Gln

Asp Asp Glu

Asn Leu Thr
915

Ser Ser Lys
930
<210> 29
<211> 230
<212> PRT
<213> Homo
<400> 29

Met Ser Pro
1

Leu Lys Arg

Gly Tyr Cys
35

Leu Met Pro
50

Gly Ile Leu
65

Leu Phe Thr

Lys Ser Thr

Glu Asp Glu
115

Phe Leu Ile
130

Leu

Trp

Glu

900

Val

Pro

Leu

Ala

885

Arg

Gln

Leu

sapiens

Asp

Phe

20

Ala

Trp

Lys

Ala

Thr

100

His

Pro

Val

Pro

Pro

Val

Asp

Phe

85

Val

Glu

Gly

Ile

870

Asn

Tyr

Ala

His

Pro

Gln

Pro

Trp

Tyr

70

Val

Glu

Phe

Lys

Gln

Leu

Ser

Ala

Ile
935

Leu

Thr

Tyr

Gly

55

Tyr

Ile

Arg

Thr

Lys
135

Val

Ser

Ile

Glu

920

His

Leu

Val

Ile

40

Gly

Thr

Gln

Ile

Ser

120

Tyr

Gly

Trp

Gln

905

Pro

Leu

Asn

Leu

25

Tyr

Val

Ala

Phe

Leu

105

Cys

Val

43

Lys

Glu

890

Ala

Pro

Tyr

Asp

10

Gly

Val

Gly

Ala

Thr

90

Thr

Thr

Ala

Leu

875

Leu

His

Leu

Tyr

Gly

Asn

Thr

Leu

75

Ser

Thr

Gly

Asn

Asn

Leu

Pro

Gly

Lys

Pro

Gln

Leu

60

Ser

Leu

Asp

Ala

Thr
140

Pro

Tyr

Leu

Tyr
925

Gln

Arg

Ile

45

Leu

Gly

Tyr

Ile

Glu

125

Val

Glu

Ala

Leu

910

Pro

Asp

Phe

30

Ile

Tyr

Gly

Ala

Leu

110

Thr

Phe

Ala

Thr

895

Leu

Ile

Phe

15

Lys

Leu

Gln

Leu

Lys

95

Ala

Val

His

Val

880

Asn

Arg

Tyr

Phe

Leu

Phe

Leu

Met

80

Asn

Glu

Lys

Ser



Ile Leu Ala
145

Asn Arg Ile

Phe Phe Phe

Val Asn Thr
195

Glu Ile Ile
210

Val Asp Leu
225

<210> 30
<211> 1172
<212> PRT
<213> Homo
<400> 30

Met Ser Pro
1

Leu Lys Arg

Gly Tyr Cys
35

Leu Met Pro
50

Gly Ile Leu
65

Leu Phe Thr

Lys Ser Thr

Glu Asp Glu
115

Gly

Thr

Gly

180

Ala

Pro

Ala

Leu

Leu

165

Trp

Thr

Leu

His

sapiens

Asp

Phe

20

Ala

Trp

Lys

Ala

Thr

100

His

Val

Pro

Pro

Val

Asp

Phe

85

Val

Glu

Ala

150

Leu

Met

Glu

Met

Arg
230

Pro

Gln

Pro

Trp

Tyr

70

Val

Glu

Phe

Cys

Tyr

Thr

Thr

Arg
215

Leu

Thr

Tyr

Gly

55

Tyr

Ile

Arg

Thr

Gly

Gly

Leu

Ala

200

Pro

Leu

Val

Ile

40

Gly

Thr

Gln

Ile

Ser
120

Leu

Ser

Cys

185

Thr

Leu

Asn

Leu

25

Tyr

Val

Ala

Phe

Leu

105

Cys

44

Gly

Thr

170

Ile

Phe

Tyr

Asp

10

Gly

Val

Gly

Ala

Thr

90

Thr

Thr

Thr

155

Gly

Ala

Gln

Ile

Tyr

Gly

Asn

Thr

Leu

75

Ser

Thr

Gly

Trp

Gly

Glu

Thr

Phe
220

Lys

Pro

Gln

Leu

60

Ser

Leu

Asp

Ala

Tyr

Thr

Tyr

Gln

205

Phe

Gln

Arg

Ile

45

Leu

Gly

Tyr

Ile

Glu
125

Leu

Ala

Ser

190

Asp

Phe

Asp

Phe

30

Ile

Tyr

Gly

Ala

Leu

110

Thr

Leu

Leu

175

Leu

Thr

Val

Phe

15

Lys

Leu

Gln

Leu

Lys

95

Ala

Val

Pro

160

Leu

Ile

Tyr

Ser

Phe

Leu

Phe

Leu

Met

80

Asn

Glu

Lys



Phe

Ile

145

Asn

Phe

Val

Glu

Val

225

Met

Ala

Glu

Leu

Ser

305

Phe

Gly

Trp

Leu

130

Leu

Arg

Phe

Asn

Ile

210

Asp

Asn

Leu

Gln

Arg

290

Tyr

Gly

Thr

Lys

Ile

Ala

Ile

Phe

Thr

195

Ile

Leu

Gln

Gly

Val

275

Leu

Phe

Phe

Lys

Glu
355

Pro

Gly

Thr

Gly

180

Ala

Pro

Ala

Ile

Thr

260

Leu

Leu

Ile

Leu

Ser

340

Cys

Gly

Leu

Leu

165

Trp

Thr

Leu

His

Leu

245

Leu

Glu

Val

Pro

Leu

325

Lys

Leu

Lys

Ala

150

Leu

Met

Glu

Met

Arg

230

His

Pro

Phe

Met

Ser

310

Ser

Asp

Phe

Lys

135

Cys

Tyr

Thr

Thr

Arg

215

Phe

Ile

Pro

Gly

Phe

295

Thr

Leu

Leu

Tyr

Tyr

Gly

Gly

Leu

Ala

200

Pro

Val

Leu

Pro

Leu

280

Ile

Val

Asn

Pro

Ile
360

Val

Leu

Ser

Cys

185

Thr

Leu

Val

Phe

Asp

265

Gly

Met

Gly

Leu

Ser

345

Ile

45

Ala

Gly

Thr

170

Ile

Phe

Tyr

Asn

Val

250

Ala

Gly

Ser

Val

Ser

330

Gly

Ile

Asn

Thr

155

Gly

Ala

Gln

Ile

Met

235

Phe

Leu

Ser

Ala

Val

315

Asp

Pro

Leu

Thr

140

Trp

Gly

Glu

Thr

Phe

220

Pro

Leu

Leu

Ser

Gly

300

Leu

Met

Glu

Val

Val

Tyr

Thr

Tyr

Gln

205

Phe

Ala

Pro

Leu

Met

285

Thr

Phe

Gly

Lys

Leu
365

Phe

Leu

Ala

Ser

190

Asp

Phe

Leu

Phe

Trp

270

Ser

Ala

Met

His

His

350

Ala

His

Leu

Leu

175

Leu

Thr

Val

Glu

Leu

255

Ala

Thr

Ile

Thr

Lys

335

Phe

Leu

Ser

Pro

160

Leu

Ile

Tyr

Ser

His

240

Trp

Met

His

Ala

Gly

320

Ile

Ser

Leu



Glu

Ser

385

Ile

Phe

Phe

Leu

Asp

465

Thr

Glu

Trp

Ile

Val

545

Thr

Leu

Leu

Ser

Thr

370

Asn

Leu

Arg

Glu

Leu

450

Ser

Arg

Thr

Trp

Ile

530

Thr

Thr

Val

Phe

Trp
610

Ser

Ser

Trp

Asn

Lys

435

Thr

Ser

Ala

Val

Asn

515

Arg

Val

Ala

Ile

Thr

595

Pro

Leu

Gln

Ile

Pro

420

Gln

Leu

Leu

Phe

Ile

500

Arg

Asp

Leu

Thr

Ile

580

Leu

Gly

Leu

Ala

Leu

405

Phe

Thr

Val

Gln

Arg

485

Val

Ser

Arg

Leu

Leu

565

Val

Pro

Ala

His

Ile

390

Arg

Tyr

Arg

Ser

Gly

470

Met

Ser

Leu

Leu

Thr

550

Cys

Phe

Val

Ala

His

375

Val

Glu

Pro

Leu

Pro

455

Leu

Val

Thr

Asp

Ile

535

Ser

Ile

Ser

Phe

Gly
615

Phe

Gly

Ile

Lys

Met

440

Phe

His

Trp

Val

Thr

520

Gln

Trp

Leu

Thr

Leu

600

Thr

Ala

Tyr

Gln

Asp

425

Lys

Ala

Ser

Gln

His

505

Gly

Phe

Thr

Asn

Leu

585

Val

Thr

46
Gly

Gly

Ser

410

Val

Ile

Met

Val

Asn

490

Leu

Leu

Ile

Glu

Ile

570

Leu

Gly

Ala

Phe

Leu

395

Val

Gln

Gly

Ile

Ser

475

Thr

Ile

Arg

Ser

Lys

555

Val

Ser

Phe

Cys

Ser

380

Met

Tyr

Thr

Ile

Ala

460

Val

Glu

Ser

Leu

Lys

540

Lys

Phe

Ser

Pro

Val
620

Gln

Ile

Ile

Val

Val

445

Phe

Cys

Asn

Ser

Leu

525

Leu

Gln

Ser

Pro

Arg

605

Cys

Ile

Leu

Ile

Thr

430

Arg

Leu

Ile

Ala

Thr

510

Leu

Gln

Arg

Pro

Leu

590

Pro

Ala

Ser

Leu

Gly

415

Val

Arg

Ser

Gly

Leu

495

Asp

Val

Phe

Arg

Phe

575

Leu

Ile

Asp

Lys

Ile

400

Ile

Phe

Ile

Leu

Phe

480

Leu

Ile

Gly

Ala

Lys

560

Val

Pro

Gln

Thr



Val

625

Ala

Leu

Gly

Thr

Asp

705

Phe

Ser

Leu

Val

Thr

785

Leu

Thr

Ile

Thr

Tyr

Met

Gly

Tyr

Ser

690

Ala

Gly

Asp

Lys

Gln

770

Glu

Pro

Phe

Lys

Asn
850

Tyr

Ala

Arg

Thr

675

Cys

Phe

Asn

Ala

Glu

755

Tyr

Asn

Pro

Asn

Lys

835

Leu

Tyr

Ala

Phe

660

Tyr

His

Glu

Val

Arg

740

Phe

Cys

Lys

Pro

Asp

820

Val

Phe

Gln

Gly

645

Gln

Cys

Thr

Gln

Leu

725

Asn

Lys

Ser

Gly

Lys

805

Trp

Ile

Ile

Met

630

Ser

Asp

Ser

Ala

Glu

710

Thr

Val

Gly

Lys

Lys

790

Ser

Ser

Glu

Pro

Val

Leu

Arg

Ile

Glu

695

Tyr

Pro

Leu

Asp

Arg

775

Ala

Pro

Asp

Glu

Gly
855

Pro

Gly

Leu

Asn

680

Ala

Thr

Cys

Ser

Leu

760

Pro

Pro

Glu

Asp

Lys

840

Ser

Arg

Leu

Met

665

Ile

Arg

Arg

Thr

Gly

745

Ile

Gly

Leu

Asp

Asn

825

His

Val

47

Leu

Leu

650

Trp

Lys

Arg

Val

Val

730

Ile

Lys

Met

Met

Ile

810

Ile

Gln

Glu

Thr

635

Leu

Ile

Gly

Val

Cys

715

Leu

Ile

Val

Lys

Leu

795

Asp

Phe

Leu

Ser

Ala

Pro

Met

Leu

Asp

700

Ser

Pro

Asp

Leu

Glu

780

Pro

Ser

Asp

Lys

Gln
860

Val

Gly

Ile

Glu

685

Glu

Leu

Val

Ser

Val

765

Asn

Ala

Leu

Asp

Asp

845

Arg

Leu

Ser

Leu

670

Leu

Val

Asn

Lys

His

750

Trp

Val

Leu

Asn

Glu

830

Leu

Val

Gln

His

655

Glu

Gln

Phe

Glu

Leu

735

Glu

Ile

His

Asn

Ser

815

Pro

Pro

Gly

Thr

640

Tyr

Cys

Glu

Glu

His

720

Tyr

Asn

Leu

Asn

Thr

800

Glu

Thr

Gly

Asp



48

His Ser Thr Gly Thr Val Pro Glu Asn Asp Leu Tyr Lys Ala Val Leu
865 870 875 880

Leu Gly Tyr Pro Ala Val Asp Lys Gly Lys Gln Glu Asp Met Pro Tyr
885 890 895

Ile Pro Leu Met Glu Phe Ser Cys Ser His Ser His Leu Val Cys Leu
900 905 910

Pro Ala Glu Trp Arg Thr Ser Cys Met Pro Ser Ser Lys Met Lys Glu
915 920 925

Met Ser Ser Leu Phe Pro Glu Asp Trp Tyr Gln Phe Val Leu Arg Gln
930 935 940

Leu Glu Cys Tyr His Ser Glu Glu Lys Ala Ser Asn Val Leu Glu Glu
945 950 955 960

Ile Ala Lys Asp Lys Val Leu Lys Asp Phe Tyr Val His Thr Val Met
965 970 975

Thr Cys Tyr Phe Ser Leu Phe Gly Ile Asp Asn Met Ala Pro Ser Pro
980 985 990

Gly His Ile Leu Arg Val Tyr Gly Gly Val Leu Pro Trp Ser Val Ala
995 1000 1005

Leu Asp Trp Leu Thr Glu Lys Pro Glu Leu Phe Gln Leu Ala Leu
1010 1015 1020

Lys Ala Phe Arg Tyr Thr Leu Lys Leu Met Ile Asp Lys Ala Ser
1025 1030 1035

Leu Gly Pro Ile Glu Asp Phe Arg Glu Leu Ile Lys Tyr Leu Glu
1040 1045 1050

Glu Tyr Glu Arg Asp Trp Tyr Ile Gly Leu Val Ser Asp Glu Lys
1055 1060 1065

Trp Lys Glu Ala Ile Leu Gln Glu Lys Pro Tyr Leu Phe Ser Leu
1070 1075 1080

Gly Tyr Asp Ser Asn Met Gly 1Ile Tyr Thr Gly Arg Val Leu Ser
1085 1090 1095

Leu Gln Glu Leu Leu Ile Gln Val Gly Lys Leu Asn Pro Glu Ala
1100 1105 1110



Val

Thr

Leu

Tyr

Arg Gly Gln
1115

Asn Asp Asp
1130

Leu Arg Asn
1145

Pro Ile Tyr
1160

<210> 31

<211> 873

<212> PRT

<213> Homo sapi

<400> 31

Met

1

Phe

Leu

Ser

Ala

65

Val

Asp

Pro

Leu

Phe

Pro Ala Leu

Leu Pro Phe
20

Leu Leu Trp
35

Ser Met Ser
50

Gly Thr Ala

Leu Phe Met

Met Gly His
100

Glu Lys His
115

Val Leu Ala
130

Ser Gln Ile

Trp

Glu

Leu

Ser

ens

Glu

Leu

Ala

Thr

Ile

Thr

85

Lys

Phe

Leu

Ser

Ala

Glu

Thr

Ser

His

Trp

Met

His

Ala

70

Gly

Ile

Ser

Leu

Lys

Asn
112

49

Leu Ser Trp Glu Leu
1125

0

Arg Tyr Ser Ile Gln Ala
1140

113

Val
115

Lys
116

Met

Ala

Glu

Leu

55

Ser

Phe

Gly

Trp

Glu

135

Ser

5

Gln Ala Ala Glu Pro
1155

0

Pro Leu His Ile His
1170

5

Asn Gln

Leu Gly
25

Gln Val
40

Arg Leu

Tyr Phe

Gly Phe

Thr Lys

105

Lys Glu
120

Thr Ser

Asn Ser

Ile

10

Thr

Leu

Leu

Ile

Leu

90

Ser

Cys

Leu

Gln

Leu His

Leu Pro

Glu Phe

Val Met
60

Pro Ser
75

Leu Ser

Lys Asp

Leu Phe

Leu His

140

Ala Ile

Ile

Pro

Gly

45

Phe

Thr

Leu

Leu

Tyr

125

His

Val

Leu

His

Pro

Leu

Leu

Pro

30

Leu

Ile

Val

Asn

Pro

110

Ile

Phe

Gly

Tyr

Pro

Leu

Tyr

Phe

15

Asp

Gly

Met

Gly

Leu

95

Ser

Ile

Ala

Tyr

Ala

Leu

Gly

Val

Ala

Gly

Ser

Val

80

Ser

Gly

Ile

Gly

Gly



145

Leu

Val

Gln

Gly

Ile

225

Ser

Thr

Ile

Arg

Ser

305

Lys

Val

Ser

Phe

Cys
385

Met

Tyr

Thr

Ile

210

Ala

Val

Glu

Ser

Leu

290

Lys

Lys

Phe

Ser

Pro

370

Val

Ile

Ile

Val

195

Val

Phe

Cys

Asn

Ser

275

Leu

Leu

Gln

Ser

Pro

355

Arg

Cys

Leu

Ile

180

Thr

Arg

Leu

Ile

Ala

260

Thr

Leu

Gln

Arg

Pro

340

Leu

Pro

Ala

Leu

165

Gly

Val

Arg

Ser

Gly

245

Leu

Asp

Val

Phe

Arg

325

Phe

Leu

Ile

Asp

150

Ile

Ile

Phe

Ile

Leu

230

Phe

Leu

Ile

Gly

Ala

310

Lys

Val

Pro

Gln

Thr
390

Ile

Phe

Phe

Leu

215

Asp

Thr

Glu

Trp

Ile

295

Val

Thr

Leu

Leu

Ser

375

Val

Leu

Arg

Glu

200

Leu

Ser

Arg

Thr

Trp

280

Ile

Thr

Thr

Val

Phe

360

Trp

Tyr

Trp

Asn

185

Lys

Thr

Ser

Ala

Val

265

Asn

Arg

Val

Ala

Ile

345

Thr

Pro

Tyr

50

Ile

170

Pro

Gln

Leu

Leu

Phe

250

Ile

Arg

Asp

Leu

Thr

330

Ile

Leu

Gly

Tyr

155

Leu

Phe

Thr

Val

Gln

235

Arg

Val

Ser

Arg

Leu

315

Leu

Val

Pro

Ala

Gln
395

Arg

Tyr

Arg

Ser

220

Gly

Met

Ser

Leu

Leu

300

Thr

Cys

Phe

Val

Ala

380

Met

Glu

Pro

Leu

205

Pro

Leu

Val

Thr

Asp

285

Ile

Ser

Ile

Ser

Phe

365

Gly

Val

Ile

Lys

190

Met

Phe

His

Trp

Val

270

Thr

Gln

Trp

Leu

Thr

350

Leu

Thr

Pro

Gln

175

Asp

Lys

Ala

Ser

Gln

255

His

Gly

Phe

Thr

Asn

335

Leu

Val

Thr

Arg

160

Ser

Val

Ile

Met

Val

240

Asn

Leu

Leu

Ile

Glu

320

Ile

Leu

Gly

Ala

Leu
400



Thr

Leu

Ile

Gly

Val

465

Cys

Leu

Ile

Val

Lys

545

Leu

Asp

Phe

Leu

Ser

625

Leu

Ala

Pro

Met

Leu

450

Asp

Ser

Pro

Asp

Leu

530

Glu

Pro

Ser

Asp

Lys

610

Gln

Tyr

Val

Gly

Ile

435

Glu

Glu

Leu

Val

Ser

515

Val

Asn

Ala

Leu

Asp

595

Asp

Arg

Lys

Leu

Ser

420

Leu

Leu

Val

Asn

Lys

500

His

Trp

Val

Leu

Asn

580

Glu

Leu

Val

Ala

Gln

405

His

Glu

Gln

Phe

Glu

485

Leu

Glu

Ile

His

Asn

565

Ser

Pro

Pro

Gly

Val

Thr

Tyr

Cys

Glu

Glu

470

His

Tyr

Asn

Leu

Asn

550

Thr

Glu

Thr

Gly

Asp

630

Leu

Ala

Leu

Gly

Thr

455

Asp

Phe

Ser

Leu

Val

535

Thr

Leu

Thr

Ile

Thr

615

His

Leu

Met

Gly

Tyr

440

Ser

Ala

Gly

Asp

Lys

520

Gln

Glu

Pro

Phe

Lys

600

Asn

Ser

Gly

Ala

Arg

425

Thr

Cys

Phe

Asn

Ala

505

Glu

Tyr

Asn

Pro

Asn

585

Lys

Leu

Thr

Tyr

51

Ala

410

Phe

Tyr

His

Glu

Val

490

Arg

Phe

Cys

Lys

Pro

570

Asp

Val

Phe

Gly

Pro

Gly

Gln

Cys

Thr

Gln

475

Leu

Asn

Lys

Ser

Gly

555

Lys

Trp

Ile

Ile

Thr

635

Ala

Ser

Asp

Ser

Ala

460

Glu

Thr

Val

Gly

Lys

540

Lys

Ser

Ser

Glu

Pro

620

Val

Val

Leu

Arg

Ile

445

Glu

Tyr

Pro

Leu

Asp

525

Arg

Ala

Pro

Asp

Glu

605

Gly

Pro

Asp

Gly

Leu

430

Asn

Ala

Thr

Cys

Ser

510

Leu

Pro

Pro

Glu

Asp

590

Lys

Ser

Glu

Lys

Leu

415

Met

Ile

Arg

Arg

Thr

495

Gly

Ile

Gly

Leu

Asp

575

Asn

His

Val

Asn

Gly

Leu

Trp

Lys

Arg

Val

480

Val

Ile

Lys

Met

Met

560

Ile

Ile

Gln

Glu

Asp

640

Lys



Gln Glu

Ser His

Ser Ser
690

Gln Phe
705

Ser Asn

Tyr Val

Asn Met

Leu Pro
770

Phe Gln
785

Asp Lys

Tyr Leu

Glu Lys

Leu Gly
850

Val Asn
865

<210>
<211>
<212>

Asp

Leu

675

Lys

Val

Val

His

Ala

755

Trp

Leu

Ala

Glu

Trp

835

Tyr

Arg

32
3927
DNA

Met

660

Val

Met

Leu

Leu

Thr

740

Pro

Ser

Ala

Ser

Glu

820

Lys

Asp

Asn

645

Pro

Cys

Lys

Arg

Glu

725

Val

Ser

Val

Leu

Leu

805

Tyr

Glu

Ser

Leu

Tyr

Leu

Glu

Gln

710

Glu

Met

Pro

Ala

Lys

790

Gly

Glu

Ala

Asn

Trp
870

Ile

Pro

Met

695

Leu

Ile

Thr

Gly

Leu

775

Ala

Pro

Arg

Ile

Met

855

Ser

Pro

Ala

680

Ser

Glu

Ala

Cys

His

760

Asp

Phe

Ile

Asp

Leu

840

Pro

Gln

Leu

665

Glu

Ser

Cys

Lys

Tyr

745

Ile

Trp

Arg

Glu

Trp

825

Gln

Gly

Ile

52
650

Met

Trp

Leu

Tyr

Asp

730

Phe

Leu

Leu

Tyr

Asp

810

Tyr

Glu

Pro

Glu

Arg

Phe

His

715

Lys

Ser

Arg

Thr

Thr

795

Phe

Ile

Lys

Ala

Phe

Thr

Pro

700

Ser

Val

Leu

Val

Glu

780

Leu

Arg

Gly

Pro

Leu
860

Ser

Ser

685

Glu

Glu

Leu

Phe

Tyr

765

Lys

Lys

Glu

Leu

Tyr

845

Glu

Cys

670

Cys

Asp

Glu

Lys

Gly

750

Gly

Pro

Leu

Leu

Val

830

Leu

Ile

655

Ser

Met

Trp

Lys

Asp

735

Ile

Gly

Glu

Met

Ile

815

Ser

Phe

Ser

His

Pro

Tyr

Ala

720

Phe

Asp

Val

Leu

Ile

800

Lys

Asp

Ser

Arg



<213>

<400> 32
aacgacgctc

cgctgctgcet
ggccaggcag
ctaggccaag
gaggccagcc
ggcggccgcee
gtgagctcgt
tcceggeggg
gcgtcttctc
atgaatcaga
ctgcccccac
ggaggctcat
acagctatag
tttggtttct
aaggatttac
attatattag
cagatttcta
atactgtgga
ttttatccga
aagattggta
tttctttcat
acaagagcct
gtatcaacag
ggactcagac
ttgcagtttg
acaactgcca
gttttttcta
gtggggtttc
tgtgcagata

gcaatggcag

Homo sapiens

ttgcgtaaag
tctgctaggce
atgttggcct
cctgctttac
aggcgccgac
ggagtagacg
tattcggccg
agcgcccagce
ttccecteggg
ttttacacat
ccgatgcact
ctatgtcaac
catcatattt
tgctgagtct
ccagtggtcc
tcttggcectct
aaagcaattc
tacttagaga
aggatgtgca
ttgtcagacg
tggacagttc
ttagaatggt
tacacttgat
tcttactggt
ccgtgactgt
ctttatgtat
cactactctc
cccgacctat
cagtgtacta

ctggaagttt

gcccggcecca
ccagtgcgag
agtcctggcg
ggcagggccce
gaggtccccg
ttagccatgg
ccgcagcettt
ccgagtttac
tgacttgagg
cttgtttgta
tctcttatgg
ccacttacgg
cattccaagc
gaacttaagt
ggaaaaacat
tttagaaact
ccaggctatt
aattcaaagc
aactgtgact
gattttgcta
cttacaaggg
atggcagaat
ctccagtaca
tggtatcata
gcttttgaca
actcaacatt
ttctcectta
tcagagttgg
ctaccaaatg

aggtctcctc

53

agggaacgtt
accagagcac
cgaacgaagc
gcctcgggag
aacgcgcacg
aaaccgagag
tctgcctecg
ctgcaaaaat
tttgtggtaa
tttttaccct
gcaatggagc
ttattagtaa
actgttggtg
gatatgggtc
ttttcatgga
agcttgcttc
gtgggctatg
gtatatatca
gtattctttg
actttagtat
ctccactcag
acagaaaatg
gacatatggt
cgtgatcgtt
tcatggacag
gtcttttctc
ctccctettt
ccaggagcag
gtgcccaggt

ctacctggat

cagggcgtct
gagcgactcc
gcgctatttc
cgagcacaga
cgctccgttce
ctggcccggg
cattcgggca
gcggtccctg
atatgccagc
ttctgtgggce
aggttttaga
tgttcatcat
tggttctttt
acaaaattgg
aggaatgcct
atcactttgc
gtttgatgat
ttggaatttt
agaagcaaac
caccttttgc
tgtctgtctg
ctttattgga
ggaacagaag
tgattcagtt
agaaaaaaca
cattcgtgtt
tcacccttcc
caggcaccac
tgactgctgt

ctcattactt

cggctttccc
cgtcgtcccc
cctgcttcect
ccggggcage
agctccgggt
cggggccgceg
ctaaccaacc
ggatgccttc
tctagaacac
acttgggact
gttcggcctt
gtctgctgga
catgactgga
aaccaaatct
tttctacatc
tggcttctca
attacttata
ccgaaatccc
taggctcatg
catgatagca
tattggattc
gacagtcatt
cctggataca
catctctaaa
acgtcgaaaa
ggtcatcata
tgtgttcttg
agcctgtgtg
actgcagact

gggccgtttt

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



caggatcgtt
attaaggggt
gaagtttttg
tttggaaatg
aatgttctat
attaaagtac
aatgttcaca
ttgccacctc
tggtctgatg
catcagttga
agggttggtg
ttaggatacc
gagttcagtt
atgcccagtt
gttctaaggc
attgccaagg
agtttatttg
ggtgttttgc
ctagcactga
ccaatagaag
attggtttgg
ttttctctgg
gaattattga
ctttcatggg
catccactac
atttattctt
catcaaatgc
gaggacttct
tctcttagcc
agaactattt

aaacttttgt

taatgtggat
tagaattgca
aagatgcttt
tcttgacacc
caggcataat
ttgtgtggat
acactgaaaa
ccaaatcccc
ataatatttt
aagatttgcc
atcattctac
ctgctgttga
gttcacattc
ccaaaatgaa
agttggaatg
acaaagtttt
gaatagacaa
cttggtctgt
aagcattcag
actttagaga
tatctgatga
ggtatgattc
tccaagtggg
aattacttta
ttttaagaaa
caaaacctct
aatgttttta
ccacaccccce
atcttaatgg
ggccaatatt

agaattatca

aatgattctg
ggaaacatcc
tgagcaagaa
ctgtactgtt
tgattctcat
acttgttcaa
taaagggaaa
agaagacata
tgatgatgag
aggtacaaat
aggcactgtt
caaaggaaaa
tcacttagta
ggagatgagc
ttatcattca
aaaagacttt
tatggctcct
tgctttggac
gtatactctg
actgattaag
aaagtggaag
taatatggga
aaagttaaat
tgccacaaac
tcttacggta
ccacatacat
ttttttcatc
attcagatgc
ttctaaaaaa
tgtgccctcet

tataatgaat

54

gaatgtggct
tgtcatactg
tacacaagag
ttgcctgtga
gaaaacttaa
tactgctcca
gcacctctaa
gacagtttaa
ccaactatca
ttgtttattc
cctgaaaacg
caagaggaca
tgcttacccg
tcgttatttc
gaagagaagg
tatgttcata
agtcctggtc
tggctcacag
aaactaatga
taccttgaag
gaagcaattt
atttacactg
cctgaagctg
gatgatgaag
caagcagcag
ttgtattaga
ctaaaaaagt
ctgagaacag
cagcaaaaac
ggactttagt

tttgtaatgc

atacttactg
cagaagctcg
tatgttccct
aattgtattc
aagaatttaa
aaaggcctgg
tgttgcctgce
attcagaaac
aaaaagtaat
caggatcagt
atctttacaa
tgccatatat
cagagtggag
cagaagactg
cctcaaatgt
cagtaatgac
atatattgag
aaaagccaga
ttgataaagc
aatatgaacg
tacaagaaaa
ggagagtgct
ttagaggtca
aacgttatag
aacctcccecct
gctcattttg
aactgtgatt
ctaagctccg
atctttatgt
aggctttggt

tttcttaaat

ctctattaac
cagagttgat
taatgaacac
tgatgccagg
aggtgacctc
catgaaagag
tttgaacact
ttttaatgac
agaagaaaaa
agaatcacag
agcagttcta
tcctcectcecatg
gactagctgt
gtaccaattt
actggaagaa
ttgttatttt
agtttacggt
actgtttcaa
aagtttaggt
tgactggtac
gccatacttg
tagccttcaa
gtgggccaat
tatacaagct
gggatatccg
actgtaatgt
cttgtaactt
taaagttggt
ctaagataaa
aaatgtgaga

gtgttatagg

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660



tgaattgcca
cagtgttcta
tttgaaatat
aatgtttttg
tttaataaaa
<210>
<211>

<212>
<213>

33

DNA
<400> 33

aacgacgctc
cgctgctgcet
ggccaggcag
ctaggccaag
gaggccagcc
ggcggccgcee
gtgagctcgt
tcceggeggg
gcgtcttctc
atgaatcaga
ctgcccccac
ggaggctcat
acagctatag
tttggtttct
aaggatttac
attatattag
cagatttcta
atactgtgga
ttttatccga
aagattggta
tttctttcat

acaagagcct

3932

tacaaagtta
agtagtgata
aatttatagt
tatcaagtag

tattttcctt

Homo sapiens

ttgcgtaaag
tctgctaggce
atgttggcct
cctgctttac
aggcgccgac
ggagtagacg
tattcggccg
agcgcccagce
ttccectecggg
ttttacacat
ccgatgcact
ctatgtcaac
catcatattt
tgctgagtct
ccagtggtcc
tcttggcectcet
aaagcaattc
tacttagaga
aggatgtgca
ttgtcagacg
tggacagttc

ttagaatggt

acagctatgt
atggatcctg
attttcaaat
tttgttttca

ccttttce

gcccggcecca
ccagtgcgag
agtcctggcg
ggcagggccce
gaggtccccg
ttagccatgg
ccgcagcettt
ccgagtttac
tgacttgagg
cttgtttgta
tctcttatgg
ccacttacgg
cattccaagc
gaacttaagt
ggaaaaacat
tttagaaact
ccaggctatt
aattcaaagc
aactgtgact
gattttgcta
cttacaaggg

atggcagaat

55

aatttttaca
ttgaaggtta
gtgctgattt

tagacttcaa

agggaacgtt
accagagcac
cgaacgaagc
gcctcgggag
aacgcgcacg
aaaccgagag
tctgccteccg
ctgcaaaaat
tttgtggtaa
tttttaccct
gcaatggagc
ttattagtaa
actgttggtg
gatatgggtc
ttttcatgga
agcttgcttc
gtgggctatg
gtatatatca
gtattctttg
actttagtat
ctccactcag

acagaaaatg

tacttaagag
acataatgtg
attttgacat

ttcataaact

cagggcgtct
gagcgactcc
gcgctatttc
cgagcacaga
cgctccgttce
ctggcccggg
cattcgggca
gcggtccctg
atatgccagc
ttctgtgggce
aggttttaga
tgttcatcat
tggttctttt
acaaaattgg
aggaatgcct
atcactttgc
gtttgatgat
ttggaatttt
agaagcaaac
caccttttgc
tgtctgtctg

ctttattgga

ataaacatat
tatatatttg
ctaatatctg

ttaaaaaact

cggctttccc
cgtcgtcccc
cctgcttcect
ccggggcage
agctccgggt
¢ggggccgceg
ctaaccaacc
ggatgccttc
tctagaacac
acttgggact
gttcggcctt
gtctgctgga
catgactgga
aaccaaatct
tttctacatc
tggcttctca
attacttata
ccgaaatccc
taggctcatg
catgatagca
tattggattc

gacagtcatt

3720

3780

3840

3900

3927

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



gtatcaacag
ggactcagac
ttgcagtttg
acaactgcca
gttttttcta
gtggggtttc
tgtgcagata
gcaatggcag
caggatcgtt
attaaggggt
gaagtttttg
tttggaaatg
aatgttctat
attaaagtac
aatgttcaca
ttgccacctc
tggtctgatg
catcagttga
agggttggtg
ttaggatacc
gagttcagtt
atgcccagtt
gttctaaggc
attgccaagg
agtttatttg
ggtgttttgc
ctagcactga
ccaatagaag
attggtttgg
ttttctctgg

gaattattga

tacacttgat
tcttactggt
ccgtgactgt
ctttatgtat
cactactctc
cccgacctat
cagtgtacta
ctggaagttt
taatgtggat
tagaattgca
aagatgcttt
tcttgacacc
caggcataat
ttgtgtggat
acactgaaaa
ccaaatcccc
ataatatttt
aagatttgcc
atcattctac
ctgctgttga
gttcacattc
ccaaaatgaa
agttggaatg
acaaagtttt
gaatagacaa
cttggtctgt
aagcattcag
actttagaga
tatctgatga
ggtatgattc

tccaagtggg

ctccagtaca
tggtatcata
gcttttgaca
actcaacatt
ttctcectta
tcagagttgg
ctaccaaatg
aggtctcctc
aatgattctg
ggaaacatcc
tgagcaagaa
ctgtactgtt
tgattctcat
acttgttcaa
taaagggaaa
agaagacata
tgatgatgag
aggtacaaat
aggcactgtt
caaaggaaaa
tcacttagta
ggagatgagc
ttatcattca
aaaagacttt
tatggctcct
tgctttggac
gtatactctg
actgattaag
aaagtggaag
taatatggga

aaagttaaat

56
gacatatggt

cgtgatcgtt
tcatggacag
gtcttttctc
ctccctettt
ccaggagcag
gtgcccaggt
ctacctggat
gaatgtggct
tgtcatactg
tacacaagag
ttgcctgtga
gaaaacttaa
tactgctcca
gcacctctaa
gacagtttaa
ccaactatca
ttgtttattc
cctgaaaacg
caagaggaca
tgcttacccg
tcgttatttc
gaagagaagg
tatgttcata
agtcctggtc
tggctcacag
aaactaatga
taccttgaag
gaagcaattt
atttacactg

cctgaagctg

ggaacagaag
tgattcagtt
agaaaaaaca
cattcgtgtt
tcacccttcc
caggcaccac
tgactgctgt
ctcattactt
atacttactg
cagaagctcg
tatgttccct
aattgtattc
aagaatttaa
aaaggcctgg
tgttgcctgce
attcagaaac
aaaaagtaat
caggatcagt
atctttacaa
tgccatatat
cagagtggag
cagaagactg
cctcaaatgt
cagtaatgac
atatattgag
aaaagccaga
ttgataaagc
aatatgaacg
tacaagaaaa
ggagagtgct

ttagaggtca

cctggataca
catctctaaa
acgtcgaaaa
ggtcatcata
tgtgttcttg
agcctgtgtg
actgcagact
gggccgtttt
ctctattaac
cagagttgat
taatgaacac
tgatgccagg
aggtgacctc
catgaaagag
tttgaacact
ttttaatgac
agaagaaaaa
agaatcacag
agcagttcta
tcctcectcecatg
gactagctgt
gtaccaattt
actggaagaa
ttgttatttt
agtttacggt
actgtttcaa
aagtttaggt
tgactggtac
gccatacttg
tagccttcaa

gtgggccaat

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

2880

2940

3000

3060

3120

3180



ctttcatggg
catccactac
atttattctt
catcaaatgc
gaggacttct
tctcttagcc
agaactattt
aaacttttgt
tgaattgcca
cagtgttcta
tttgaaatat
aatgtttttg
tttaataaaa
<210>
<211>

<212>
<213>

34

DNA
<400> 34

tcttgcgtaa
cttctgctag
agatgttggc
agcctgcettt
ccaggcgccg
ccggagtaga
gttattcggc
ggagcgccca
tcttcececteg
aatcccgagt
ttctgaagcg
cccctectta
gagtcggaac
caggtggatt

acaaatcaac

4073

aattacttta
ttttaagaaa
caaaacctct
aatgttttta
ccacaccccce
atcttaatgg
ggccaatatt
agaattatca
tacaaagtta
agtagtgata
aatttatagt
tatcaagtag

tattttcctt

Homo sapiens

aggcccggcec
gcccagtgcg
ctagtcctgg
acggcagggce
acgaggtccc
cgttagccat
cgccgcagcet
gcccgagttt
ggtgacttga
gaggatgagt
ctttccacag
catatatgtt
acttttatac
aatgcttttt

aacagtagaa

tgccacaaac
tcttacggta
ccacatacat
ttttttcatc
attcagatgc
ttctaaaaaa
tgtgccctcet
tataatgaat
acagctatgt
atggatcctg
attttcaaat
tttgttttca

ccttttcaaa

caagggaacg
agaccagagc
cgcgaacgaa
ccgcctcecggg
cgaacgcgca
ggaaaccgag
tttctgcctc
acctgcaaaa
gaaactgctg
ccagatgtgc
actgttcttg
aatcaaatta
cagttaggca
actgcatttg

agaatactaa

57
gatgatgaag

caagcagcag
ttgtattaga
ctaaaaaagt
ctgagaacag
cagcaaaaac
ggactttagt
tttgtaatgc
aatttttaca
ttgaaggtta
gtgctgattt
tagacttcaa

ta

ttcagggcgt
acgagcgact
gcgcgctatt
agcgagcaca
cgcgctceegt
agctggcccg
cgcattcggg
atgcggtccc
tgttacagaa
ctctactgaa
gaggccctcg
ttctttttet
tcctgaaaga
tcatccagtt

ccacggatat

aacgttatag
aacctcccecct
gctcattttg
aactgtgatt
ctaagctccg
atctttatgt
aggctttggt
tttcttaaat
tacttaagag
acataatgtg
attttgacat

ttcataaact

ctcggctttc
cccgtegtcec
tccectgette
gaccggggca
tcagctccgg
ggcggggccg
cactaaccaa
tgggatgcct
aagcatgtga
tgattacaag
attcaaatta
aatgccatgg
ctattataca
cacaagttta

cttagcagag

tatacaagct
gggatatccg
actgtaatgt
cttgtaactt
taaagttggt
ctaagataaa
aaatgtgaga
gtgttatagg
ataaacatat
tatatatttg
ctaatatctg

ttaaaaaact

cccgcectgcetg
ccggccaggce
ctctaggcca
gcgaggccag
gtggcggcceg
cggtgagctc
cctccecggeg
tcgcgtcecttce
ctttcagaat
caggacttct
ggctattgtg
gtttggggtg
gcagcacttt

tacgccaaaa

gaggatgagc

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3932

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



atgaatttac
atgtagccaa
ggtatctgct
tattcttctt
ctacagagac
ctctttatat
actttgtaac
caaaaaaatg
aattattctt
aagagttttt
taaataagga
ctttcctgtg
gaatgaattt
agtaatattg
taacagacat
tgacttttct
tagaaatgtt
agtcttaaac
tgaaggtggg
ttgatttgtc
aaagaagaga
cttcagaagt
ttatggcagc
atacctaaaa
tttttttgtt
ggctggagtg
atactcctcc
taatttttat
tcctgacctc
gccatcacac

ttctgatgaa

cagttgtact
tacagttttt
cccaaataga
tggatggatg
tgcgactttc
ttttttecttt
taactttgtt
aatccatgga
ttaggattaa
ttaaaaaacc
gctttgagtt
gggggaaaga
aagacaaata
attttttaaa
aattgttcac
ttctcecgtcet
cagcatgtta
cccaatgtga
tccttggtat
cctctctgtg
gctctcatca
gtgagaaagt
ccatgctgat
atgtggaaat
tgtttctttg
cagtggcaca
ctgagcctcc
atttttaata
aagtgatcca
ccagccaagg

gtctgaagtc

ggtgctgaga
cattctattc
ataaccttgc
acactatgta
caaacacagg
gtttctgtgg
tttaagtata
ttaaaaatca
tctctgtaaa
ctttttgaga
tttaagatag
agaaattaaa
caaaatttat
aaccaacttg
aaaattgttt
ccgtagattg
tggactgaat
tggtattttg
gatgggacta
ccatctaagg
aaacctgacc
aaattgatgt
taagattttg
ggctttgtaa
ttttgttttg
atcttggccc
tgagtagctg
gagacagggt
cccgcectegg
gttttgatgt

ccctgaaccc

58

ctgtcaaatt
ttgctggatt
tgtatggcag
tagcagaata
atacttatga
atctggcaca
cagagtaaga
tcaaaccatt
acatactaaa
taaggaactt
cctggctaaa
atttatacat
ttctaatttt
ttacagaaga
gataacccct
cagctttctt
atttgtgtct
agatgaggcc
gtccccttat
acacagcaaa
atactggcag
tgtttaagcc
ctaccaagaa
ctgttggtaa
tttgagatgg
actgcaacgt
gaattacaga
ttcgccatgt
cctcccaaag
gcatgctaga

agaggaaagg

tctcattcct
agcgtgtggt
tacaggaggc
ttctttaatt
aattattcct
caggtaaaaa
gagctttcct
gggtgacagg
gcaatagtta
ttcaattttg
acctgtgtaa
ataaatatta
atgatagcaa
aaagtagaaa
tttacttgcc
ttcttaggtt
ctccagaatt
tttgggaggt
gagaagaggt
aatgtggcca
cctgatcatg
actcagctta
gtgggatgcce
tgggtagagg
agtcttcact
ccgcctectg
catgcgccac
tggccaggct
ttctgggatt
aatatggaca

cagtccttgt

ggcaagaaat
cttggaacat
actgctctac
gtaaacacag
cttatgagac
cctaccaaat
tttagtgtta
ttattttgat
aaacttatta
tgtttcactt
ggagatggaa
tatacagatt
caatagtaga
atagtttttt
ttttcaagtt
agtgtccagg
catatattac
aattaggtca
accagagagc
cctgcaagtc
gtctttcggce
tggcattttt
tttgtaccaa
ctgaaagagg
ctcttgccca
gcttcaagtg
catgcccggce
ggtcccaaag
acaggcttga
ttaagggtga

tacaaagcgt

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

2460

2520

2580

2640

2700

2760



caaagaactt
gtaaggagag
tgtgaaagga
tgaagatttg
tctgaagaga
tatgtgagta
gccgacagtt
agtgcagtat
ggctaccacc
aacttcagag
agtggcctgg
tggaatttgc
tcctattgga
taactcatct
acctaggtct
tgctagaatg
aatttggaaa
tccctcaaaa
cctctgggag
gagatgccaa
ccatgtgtaa
tgtacttgta
<210>
<211>

<212>
<213>

35

DNA
<400> 35

tcttgcgtaa
cttctgctag
agatgttggc
agcctgcettt

ccaggcgccg

4666

agctgaactg
ttcaaagcag
gagagatgga
gaaaattttc
acaccaaaag
gaaacactgc
gaacttcttg
tcttcaagaa
tgtttcaaca
ccacagaagc
tgggcagagt
cttgctaggt
gtggggatgt
ggtttcacag
catccatatc
agtgaagact
ggacatgagt
atgtttatgt
gtagtttatg
agagcttgat
gccaggaaga

gcccccagaa

Homo sapiens

aggcccggcec

gcccagtgcg

ctagtcctgg

acggcagggc

acgaggtccc

tgtcctagtg
tgttgaaagg
ttgaagaagg
agcctggatt
tgtggggctg
cagtttgaat
gatttgacag
aaggggaaaa
agtcagctag
aggaccctca
atggaaccaa
tttgacttcc
ctcttctata
attcacagct
tgatttagat
ttgggggata
tttgaggggc
tgaagcccta
aaggtgagac
gtctctcecttt
gagtcttcac

ctgttagaaa

caagggaacg
agaccagagc
cgcgaacgaa
ccgcctcecggg

cgaacgcgca

59

ttttgtggag
agcagttggc
gattgttaag
atccatattg
gactgtccct
tgaagtggtt
gatgtaatga
ttatgccaaa
cctctaccca
cctagagcac
acagaattat
ttgggatcat
cctgccctac
ggagaggaat
gagactttga
tggggatgga
cagggatgga
acccccaatg
cctagtctga
ttgctacaaa
cagaacctga

ataaatttct

ttcagggcgt
acgagcgact
gcgcgctatt
agcgagcaca

cgcgctecegt

ccatgaagtt
ttctcctgtt
caagagaagg
taaaacatga
cagtaaagag
ggagacagga
tagaactgtt
ggtgatttaa
aagcctcggg
tggcggtgac
tctcaagctc
cacccttttt
ccttagattt
tttgcctcag
attttagcca
atgaatgtct
atgttataga
tgttggtatt
taggattagt
aagacacagc
ctatactggc

gttgtttaag

ctcggcectttc

cccgtegtcec

tccectgette

gaccggggca

tcagctccgg

ggatacctac
tctagtaaaa
aaccagaact
gaaagcatat
cttttggcat
agtaatgaag
cagctacaaa
gggtcttgag
agcagaactg
ctgccacccc
taagatctaa
ttcctgtttc
tggaagcacg
gatggattgt
tcagagttaa
tttgcatttg
ctaattgtgt
tggagatggg
gcccttagga
aaaaaggcag
agcctgatct

cca

cccgcectgcetg

ccggccaggce

ctctaggcca

gcgaggccag

gtggcggcceg

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4073

60

120

180

240

300



ccggagtaga
gttattcggc
ggagcgccca
tcttcececteg
aatcccgagt
ttctgaagcg
cccctectta
gagtcggaac
caggtggatt
acaaatcaac
atgaatttac
atgtagccaa
ggtatctgct
tattcttctt
ctacagagac
ctctttatat
cagctctaga
gggcacttgg
tagagttcgg
tcatgtctgc
ttttcatgac
ttggaaccaa
gccttttcta
ttgctggcectt
tgatattact
ttttccgaaa
aaactaggct
ttgccatgat
tctgtattgg
tggagacagt

gaagcctgga

cgttagccat
cgccgcagcet
gcccgagttt
ggtgacttga
gaggatgagt
ctttccacag
catatatgtt
acttttatac
aatgcttttt
aacagtagaa
cagttgtact
tacagttttt
cccaaataga
tggatggatg
tgcgactttc
ttttttecttt
acacatgaat
gactctgccc
ccttggaggc
tggaacagct
tggatttggt
atctaaggat
catcattata
ctcacagatt
tataatactg
tccecttttat
catgaagatt
agcatttctt
attcacaaga
cattgtatca

tacaggactc

ggaaaccgag
tttctgcctc
acctgcaaaa
gaaactgctg
ccagatgtgc
actgttcttg
aatcaaatta
cagttaggca
actgcatttg
agaatactaa
ggtgctgaga
cattctattc
ataaccttgc
acactatgta
caaacacagg
gtttctgtgg
cagattttac
ccacccgatg
tcatctatgt
atagcatcat
ttcttgctga
ttacccagtg
ttagtcttgg
tctaaaagca
tggatactta
ccgaaggatg
ggtattgtca
tcattggaca
gcctttagaa
acagtacact

agactcttac

60
agctggcccg

cgcattcggg
atgcggtccc
tgttacagaa
ctctactgaa
gaggccctcg
ttctttttcet
tcctgaaaga
tcatccagtt
ccacggatat
ctgtcaaatt
ttgctggatt
tgtatggcag
tagcagaata
atacttatga
atctggcaca
acatcttgtt
cacttctctt
caacccactt
atttcattcc
gtctgaactt
gtccggaaaa
ctcttttaga
attcccaggc
gagaaattca
tgcaaactgt
gacggatttt
gttccttaca
tggtatggca
tgatctccag

tggttggtat

ggcggggccg

cactaaccaa
tgggatgcct
aagcatgtga
tgattacaag
attcaaatta
aatgccatgg
ctattataca
cacaagttta
cttagcagag
tctcattcct
agcgtgtggt
tacaggaggc
ttctttaatt
aattattcct
caggtttgtg
tgtattttta
atgggcaatg
acggttatta
aagcactgtt
aagtgatatg
acatttttca
aactagcttg
tattgtgggc
aagcgtatat
gactgtattc
gctaacttta
agggctccac
gaatacagaa
tacagacata

catacgtgat

cggtgagctc
cctccecggeg
tcgcgtcecttce
ctttcagaat
caggacttct
ggctattgtg
gtttggggtg
gcagcacttt
tacgccaaaa
gaggatgagc
ggcaagaaat
cttggaacat
actgctctac
gtaaacacag
cttatgagac
gtaaatatgc
ccctttetgt
gagcaggttt
gtaatgttca
ggtgtggttce
ggtcacaaaa
tggaaggaat
cttcatcact
tatggtttga
atcattggaa
tttgagaagc
gtatcacctt
tcagtgtctg
aatgctttat
tggtggaaca

cgtttgattc

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

1860

1920

1980

2040

2100

2160



agttcatctc
aacaacgtcg
tgttggtcat
ttcctgtgtt
ccacagcctg
ctgtactgca
acttgggccg
actgctctat
ctcgcagagt
cccttaatga
attctgatgc
ttaaaggtga
ctggcatgaa
ctgctttgaa
aaacttttaa
taatagaaga
cagtagaatc
acaaagcagt
atattcctct
ggaggactag
actggtacca
atgtactgga
tgacttgtta
tgagagttta
cagaactgtt
aagcaagttt
aacgtgactg
aaaagccata
tgcttagcct
gtcagtgggc

atagtataca

taaattgcag
aaaaacaact
catagttttt
cttggtgggg
tgtgtgtgca
gactgcaatg
ttttcaggat
taacattaag
tgatgaagtt
acactttgga
caggaatgtt
cctcattaaa
agagaatgtt
cactttgcca
tgactggtct
aaaacatcag
acagagggtt
tctattagga
catggagttc
ctgtatgccc
atttgttcta
agaaattgcc
ttttagttta
cggtggtgtt
tcaactagca
aggtccaata
gtacattggt
cttgttttct
tcaagaatta
caatctttca

agctcatcca

tttgccgtga
gccactttat
tctacactac
tttcceccgac
gatacagtgt
gcagctggaa
cgtttaatgt
gggttagaat
tttgaagatg
aatgtcttga
ctatcaggca
gtacttgtgt
cacaacactg
cctcccaaat
gatgataata
ttgaaagatt
ggtgatcatt
taccctgctg
agttgttcac
agttccaaaa
aggcagttgg
aaggacaaag
tttggaatag
ttgccttggt
ctgaaagcat
gaagacttta
ttggtatctg
ctggggtatg
ttgatccaag
tgggaattac

ctacttttaa

61
ctgtgctttt

gtatactcaa
tctcttctce
ctattcagag
actactacca
gtttaggtct
ggataatgat
tgcaggaaac
cttttgagca
caccctgtac
taattgattc
ggatacttgt
aaaataaagg
ccccagaaga
tttttgatga
tgccaggtac
ctacaggcac
ttgacaaagg
attctcactt
tgaaggagat
aatgttatca
ttttaaaaga
acaatatggc
ctgttgcttt
tcaggtatac
gagaactgat
atgaaaagtg
attctaatat
tgggaaagtt
tttatgccac

gaaatcttac

gacatcatgg
cattgtcttt
cttactccct
ttggccagga
aatggtgccc
cctcctacct
tctggaatgt
atcctgtcat
agaatacaca
tgttttgcct
tcatgaaaac
tcaatactgc
gaaagcacct
catagacagt
tgagccaact
aaatttgttt
tgttcctgaa
aaaacaagag
agtatgctta
gagctcgtta
ttcagaagag
cttttatgtt
tcctagtcect
ggactggctc
tctgaaacta
taagtacctt
gaaggaagca
gggaatttac
aaatcctgaa
aaacgatgat

ggtacaagca

acagagaaaa
tctccattcg
cttttcaccc
gcagcaggca
aggttgactg
ggatctcatt
ggctatactt
actgcagaag
agagtatgtt
gtgaaattgt
ttaaaagaat
tccaaaaggc
ctaatgttgc
ttaaattcag
atcaaaaaag
attccaggat
aacgatcttt
gacatgccat
cccgcagagt
tttccagaag
aaggcctcaa
catacagtaa
ggtcatatat
acagaaaagc
atgattgata
gaagaatatg
attttacaag
actgggagag
gctgttagag
gaagaacgtt

gcagaacctc

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020



ccctgggata
tttgactgta
gattcttgta
tccgtaaagt
atgtctaaga
tggtaaatgt
aaatgtgtta
agagataaac
tgtgtatata
acatctaata
aactttaaaa
<210>
<211>

<212>
<213>

36

DNA
<400> 36

aaaggcccgg
aggcccagtg
gcctagtcct
ttacggcagg
cgacgaggtc
gacgttagcc
gccgccgcag
cagcccgagt
cgggtgactt
acatcttgtt
cacttctctt
caacccactt
atttcattcc
gtctgaactt
gtccggaaaa
ctcttttaga

attcccaggc

3513

tccgatttat
atgtcatcaa
acttgaggac
tggttctctt
taaaagaact
gagaaaactt
taggtgaatt
atatcagtgt
tttgtttgaa
tctgaatgtt

aacttttaat

Homo sapiens

cccaagggaa
cgagaccaga
ggcgcgaacg
gcccgcecteg
cccgaacgcg
atggaaaccg
cttttctgcc
ttacctgcaa
gaggtttgtg
tgtattttta
atgggcaatg
acggttatta
aagcactgtt
aagtgatatg
acatttttca
aactagcttg

tattgtgggc

tcttcaaaac
atgcaatgtt
ttctccacac
agccatctta
atttggccaa
ttgtagaatt
gccatacaaa
tctaagtagt
atataattta
tttgtatcaa

aaaatatttt

cgttcagggc
gcacgagcga
aagcgcgcta
ggagcgagca
cacgcgctcc
agagctggcc
tccgcecattcecg
aaatgcggtc
gtaaatatgc
ccctttetgt
gagcaggttt
gtaatgttca
ggtgtggttce
ggtcacaaaa
tggaaggaat
cttcatcact

tatggtttga

62

ctctccacat
tttatttttt
ccccattcag
atggttctaa
tatttgtgcc
atcatataat
gttaacagct
gataatggat
tagtattttc
gtagtttgtt

ccttecectttt

gtctcggcett
ctccecgtegt
tttccectget

cagaccgggg

gttcagctcc
¢gggcggggc
ggcactaacc
cctgggatgc
cagctctaga
gggcacttgg
tagagttcgg
tcatgtctgce
ttttcatgac
ttggaaccaa
gccttttcta
ttgctggcectt

tgatattact

acatttgtat
catcctaaaa
atgcctgaga
aaaacagcaa
ctctggactt
gaattttgta
atgtaatttt
cctgttgaag
aaatgtgctg
ttcatagact

caaata

tccecegetge
cccecggecag
tcctctaggce
cagcgaggcc
gggtggcggce
cgcggtgagc
aacctcccgg
cttcgcgtcet
acacatgaat
gactctgccc
ccttggaggc
tggaacagct
tggatttggt
atctaaggat
catcattata
ctcacagatt

tataatactg

tagagctcat
aagtaactgt
acagctaagc
aaacatcttt
tagtaggctt
atgctttctt
tacatactta
gttaacataa
atttattttg

tcaattcata

tgcttctgcet
gcagatgttg
caagcctgct
agccaggcgc
cgccggagta
tcgttattcg
cgggagcgcc
tctcttecect
cagattttac
ccacccgatg
tcatctatgt
atagcatcat
ttcttgctga
ttacccagtg
ttagtcttgg
tctaaaagca

tggatactta

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4666

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gagaaattca
tgcaaactgt
gacggatttt
gttccttaca
tggtatggca
tgatctccag
tggttggtat
ctgtgctttt
gtatactcaa
tctcttctce
ctattcagag
actactacca
gtttaggtct
ggataatgat
tgcaggaaac
cttttgagca
caccctgtac
taattgattc
ggatacttgt
aaaataaagg
ccccagaaga
tttttgatga
tgccaggtac
ctacaggcac
ttgacaaagg
attctcactt
tgaaggagat
aatgttatca
ttttaaaaga
acaatatggc

ctgttgcttt

aagcgtatat
gactgtattc
gctaacttta
agggctccac
gaatacagaa
tacagacata
catacgtgat
gacatcatgg
cattgtcttt
cttactccct
ttggccagga
aatggtgccc
cctcctacct
tctggaatgt
atcctgtcat
agaatacaca
tgttttgcct
tcatgaaaac
tcaatactgc
gaaagcacct
catagacagt
tgagccaact
aaatttgttt
tgttcctgaa
aaaacaagag
agtatgctta
gagctcgtta
ttcagaagag
cttttatgtt
tcctagtcect

ggactggctc

atcattggaa
tttgagaagc
gtatcacctt
tcagtgtctg
aatgctttat
tggtggaaca
cgtttgattc
acagagaaaa
tctccattcg
cttttcaccc
gcagcaggca
aggttgactg
ggatctcatt
ggctatactt
actgcagaag
agagtatgtt
gtgaaattgt
ttaaaagaat
tccaaaaggc
ctaatgttgc
ttaaattcag
atcaaaaaag
attccaggat
aacgatcttt
gacatgccat
cccgcagagt
tttccagaag
aaggcctcaa
catacagtaa
ggtcatatat

acagaaaagc

63

ttttccgaaa
aaactaggct
ttgccatgat
tctgtattgg
tggagacagt
gaagcctgga
agttcatctc
aacaacgtcg
tgttggtcat
ttcctgtgtt
ccacagcctg
ctgtactgca
acttgggccg
actgctctat
ctcgcagagt
cccttaatga
attctgatgc
ttaaaggtga
ctggcatgaa
ctgctttgaa
aaacttttaa
taatagaaga
cagtagaatc
acaaagcagt
atattcctct
ggaggactag
actggtacca
atgtactgga
tgacttgtta
tgagagttta

cagaactgtt

tccecttttat
catgaagatt
agcatttctt
attcacaaga
cattgtatca
tacaggactc
taaattgcag
aaaaacaact
catagttttt
cttggtgggg
tgtgtgtgca
gactgcaatg
ttttcaggat
taacattaag
tgatgaagtt
acactttgga
caggaatgtt
cctcattaaa
agagaatgtt
cactttgcca
tgactggtct
aaaacatcag
acagagggtt
tctattagga
catggagttc
ctgtatgccc
atttgttcta
agaaattgcc
ttttagttta
cggtggtgtt

tcaactagca

ccgaaggatg
ggtattgtca
tcattggaca
gcctttagaa
acagtacact
agactcttac
tttgccgtga
gccactttat
tctacactac
tttcceccgac
gatacagtgt
gcagctggaa
cgtttaatgt
gggttagaat
tttgaagatg
aatgtcttga
ctatcaggca
gtacttgtgt
cacaacactg
cctcccaaat
gatgataata
ttgaaagatt
ggtgatcatt
taccctgctg
agttgttcac
agttccaaaa
aggcagttgg
aaggacaaag
tttggaatag
ttgccttggt

ctgaaagcat

1080

1140

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

2880



tcaggtatac
gagaactgat
atgaaaagtg
attctaatat
agatttaaga
gcaaacatgc
gagaacttga
aagttttgga
cattgcaccg
gtgagccgag
ttaaaaaaac
<210>
<211>

<212>
<213>

37

406
PRT
Homo
<400> 37

Met Asp Cys
1

Leu Lys Val

Phe
35

Trp Lys

Pro Lys Phe

50

Val

65

Arg

Ile

Thr

Gly

Phe

Leu

Leu

Gln

Gly

Ser

Ala
115

tctgaaacta
taagtacctt
gaaggaagca
gccaggacca
aaaacaaaat
tgacactcct
catattagaa
gaacctggga
aggctgaagt
actgatggtg

aaaacaaaca

sapiens

Thr

Arg

Lys Hi

20

Cys

Pro Glu

Cys Phe

His Phe

70

Phe Cys

85

Tyr Leu

100

Asp Tyr

Lys

Asp

Pro

atgattgata
gaagaatatg
attttacaag
gccttggaga
tctttcttgce
cataatttca
cacttaggca
ctcaaatttt
gggaggattg
tcactgcact

aaCaaaagaa

Ala Asn

s Ala Ser

Phe Gly

40

Phe
55

Asp

Pro

Glu
25

Asp

Val

64

aagcaagttt
aacgtgactg
aaaagccata
taagcagagt
ttcttaaatc
ctcttcataa
ttgaaagtgg
ggaagatgtg
cttgagactg
ccagcctggg

acc

Asp
10

Arg
Asn Glu
Gln

Glu

Glu Arg

aggtccaata
gtacattggt
cttgttttct
gaacagaaat
atactccatc
accaaagcat
ttagtctaac
acagatgata
cctggaaggc

caacagagca

Thr Phe Asp

Val
30

Asp Pro

Ile Leu Gln

45

Val
60

Ser Gln

gaagacttta
ttggtatctg
ctggggtatg
ttatggtctc
ccattggcectt
aaggtcagag
taacccattg
tgttaacata
agaagttgca

agaccctgtc

Leu Val

15

Val Leu

Val

Ser

Asn Gln

Thr

Arg

Pro

Leu

Phe

Leu

Trp

Ala

Val

Thr

Phe

Lys
120

Leu

Ser

Glu

105

Glu

Thr

Gly

90

Val

Leu

Asp

75

Gly

Tyr

Glu

Ile

Thr

Tyr

Asn

Glu

Ile

Lys

Asp
125

Ser

Cys

Leu

110

Leu

Lys

Leu

95

Leu

Asn

Gln

80

Cys

Asn

Glu

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3513



Thr

Val

145

Leu

Val

Arg

Ile

Tyr

225

Met

Asn

Leu

Ser

Gly

305

Tyr

Glu

Glu

Leu

Leu

130

Asn

Pro

Asp

Arg

His

210

Ile

Pro

Lys

Glu

Ala

290

Val

Arg

Glu

Thr

Ala

Arg

Leu

Thr

Val

Ile

195

Gly

Pro

Tyr

Ser

Ser

275

Leu

Ala

Asp

Ser

Ala

355

Lys

Ser

Ser

Ile

Asn

180

Val

Ser

Val

Leu

Leu

260

Pro

Lys

Arg

Ala

Phe

340

Ile

Leu

Leu

Val

Pro

165

Asn

Ile

Ala

Leu

Ile

245

Glu

Phe

Asn

Ala

Leu

325

Val

Asn

Asn

Tyr

His

150

Glu

Met

Ile

Ala

Pro

230

Gly

Asp

Ser

Lys

Phe

310

Arg

Lys

Leu

Ala

Asn

135

Ser

Ser

Leu

Ser

Leu

215

Pro

Ile

Val

Asp

Leu

295

Leu

Tyr

His

Gln

Gly

His

Tyr

Arg

Gln

Ser

200

Leu

His

His

Val

Leu

280

Lys

Arg

Lys

Arg

Leu

360

Arg

Pro

Phe

Asn

Leu

185

Lys

Tyr

Leu

Ser

Met

265

Asn

Lys

Ala

Pro

Ser

345

Phe

Gly

65

Val

Ile

Leu

170

Tyr

Leu

Pro

Leu

Ser

250

Leu

Asn

Gln

Gln

Gly

330

Ser

Lys

Phe

Pro

Ala

155

Thr

Ala

Ser

Met

Asp

235

Leu

Asn

Leu

Ser

Ala

315

Glu

Val

Gln

Ser

Lys

140

Pro

Glu

Ser

Thr

Tyr

220

Tyr

Ile

Val

Pro

Thr

300

Ala

Pro

Met

Phe

Asp

Ala

Asp

Tyr

Met

Leu

205

Trp

Cys

Glu

Asp

Ser

285

Ala

Leu

Ile

Lys

Ile

365

Val

Asn

Val

Phe

Leu

190

Thr

Gln

Cys

Arg

Thr

270

Asp

Thr

Phe

Thr

Gln

350

Asp

Phe

Thr

Thr

Val

175

His

Ala

His

Ala

Val

255

Asn

Val

Gly

Gly

Phe

335

Phe

Gly

Glu

Pro

Gly

160

Ala

Glu

Cys

Ile

Pro

240

Lys

Thr

Val

Asp

Ser

320

Cys

Leu

Arg

Glu



370

Glu Ile Thr
385

Asp Tyr Pro

<210> 38
<211> 426
<212> PRT
<213> Homo
<400> 38

Met Asp Cys
1

Leu Lys Val

Trp Lys Phe
35

Pro Lys Phe
50

Val Gly Gln
65

Arg Phe Gly

Ile Leu Ser

Thr Leu Ala
115

Thr Leu Arg
130

Val Asn Leu
145

Leu Lys Asp

Ser

Phe

Gly

Ser
405

sapiens

Arg

Lys

20

Pro

Cys

His

Phe

Tyr

100

Asp

Ser

Ser

Gln

Thr

Cys

Glu

Phe

Phe

Cys

85

Leu

Tyr

Leu

Val

Pro
165

375

66

380

Gly Phe Cys Gly Gly Lys Asp Lys Leu Gln Tyr

390

Gln

Lys

His

Asp

Pro

Thr

70

Arg

Pro

Leu

Tyr

Asn

150

Ala

Ala

Ala

Phe

Phe

55

Phe

Leu

Trp

Ala

Asn

135

Gln

Leu

Asn

Ser

Gly

40

Asp

Val

Thr

Phe

Lys

120

His

Glu

Val

Pro

Glu

25

Asp

Val

Leu

Ser

Glu

105

Glu

Pro

Ile

Pro

Asp

10

Asn

Gln

Glu

Thr

Gly

90

Val

Leu

Val

Phe

His
170

395

Arg

Glu

Glu

Arg

Asp

75

Gly

Tyr

Glu

Pro

Ile

155

Ser

Thr

Asp

Ile

Val

60

Ile

Thr

Tyr

Asn

Lys

140

Ala

Tyr

Phe

Pro

Leu

45

Ser

Glu

Ile

Lys

Asp

125

Ala

Cys

Phe

Asp

Val

30

Gln

Gln

Ser

Cys

Leu

110

Leu

Asn

Glu

Ile

Leu

15

Val

Ser

Asn

Lys

Leu

95

Leu

Asn

Thr

Gln

Ala
175

400

Val

Leu

Val

Gln

Gln

80

Cys

Asn

Glu

Pro

Val

160

Pro



Asp

Tyr

Met

Leu

225

Trp

Cys

Glu

Asp

Ser

305

Ala

Leu

Ile

Lys

Ile

385

Val

Lys

Val

Phe

Leu

210

Thr

Gln

Cys

Arg

Thr

290

Asp

Thr

Phe

Thr

Gln

370

Asp

Phe

Leu

Thr

Val

195

His

Ala

His

Ala

Val

275

Asn

Val

Gly

Gly

Phe

355

Phe

Gly

Glu

Gln

Gly

180

Ala

Glu

Cys

Ile

Pro

260

Lys

Thr

Val

Asp

Ser

340

Cys

Leu

Arg

Glu

Tyr
420

Leu

Val

Arg

Ile

Tyr

245

Met

Asn

Leu

Ser

Gly

325

Tyr

Glu

Glu

Leu

Glu

405

Asp

Pro

Asp

Arg

His

230

Ile

Pro

Lys

Glu

Ala

310

Val

Arg

Glu

Thr

Ala

390

Ile

Tyr

Thr

Val

Ile

215

Gly

Pro

Tyr

Ser

Ser

295

Leu

Ala

Asp

Ser

Ala

375

Lys

Thr

Pro

Ile

Asn

200

Val

Ser

Val

Leu

Leu

280

Pro

Lys

Arg

Ala

Phe

360

Ile

Leu

Ser

Phe

Pro

185

Asn

Ile

Ala

Leu

Ile

265

Glu

Phe

Asn

Ala

Leu

345

Val

Asn

Asn

Gly

Ser
425

67
Glu

Met

Ile

Ala

Pro

250

Gly

Asp

Ser

Lys

Phe

330

Arg

Lys

Leu

Ala

Gly

410

Gln

Ser

Leu

Ser

Leu

235

Pro

Ile

Val

Asp

Leu

315

Leu

Tyr

His

Gln

Gly

395

Phe

Arg

Gln

Ser

220

Leu

His

His

Val

Leu

300

Lys

Arg

Lys

Arg

Leu

380

Arg

Cys

Asn

Leu

205

Lys

Tyr

Leu

Ser

Met

285

Asn

Lys

Ala

Pro

Ser

365

Phe

Gly

Gly

Leu

190

Tyr

Leu

Pro

Leu

Ser

270

Leu

Asn

Gln

Gln

Gly

350

Ser

Lys

Phe

Gly

Thr

Ala

Ser

Met

Asp

255

Leu

Asn

Leu

Ser

Ala

335

Glu

Val

Gln

Ser

Lys
415

Glu

Ser

Thr

Tyr

240

Tyr

Ile

Val

Pro

Thr

320

Ala

Pro

Met

Phe

Asp

400

Asp



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

<400>

Ile

Leu

Trp

Pro

Val

65

Arg

Ile

Thr

Thr

Val

145

Leu

Asp

Tyr

Met

Glu

Lys

Lys

Lys

50

Gly

Phe

Leu

Leu

Leu

130

Asn

Lys

Val

Phe

Leu

39
426
PRT
Homo

39

Thr

Val

Phe

35

Phe

Gln

Gly

Ser

Ala

115

Arg

Leu

Asp

Thr

Val

195

His

sapiens

Lys

Lys

20

Pro

Cys

His

Phe

Tyr

100

Asp

Ser

Ser

Gln

Gly

180

Ala

Glu

Thr

Cys

Glu

Phe

Phe

Cys

85

Leu

Tyr

Leu

Val

Pro

165

Leu

Val

Arg

Arg

His

Asp

Pro

Thr

70

Arg

Pro

Leu

Tyr

Asn

150

Ala

Pro

Asp

Arg

Ala

Ala

Phe

Phe

55

Phe

Leu

Trp

Ala

Asn

135

Gln

Leu

Thr

Val

Ile

Asn

Ser

Gly

40

Asp

Val

Thr

Phe

Lys

120

His

Glu

Val

Ile

Asn

200

Val

Pro

Glu

25

Asp

Val

Leu

Ser

Glu

105

Glu

Pro

Ile

Pro

Pro

185

Asn

Ile

68

Asp

10

Asn

Gln

Glu

Thr

Gly

90

Val

Leu

Val

Phe

His

170

Glu

Met

Ile

Arg

Glu

Glu

Arg

Asp

75

Gly

Tyr

Glu

Pro

Ile

155

Ser

Ser

Leu

Ser

Thr

Asp

Ile

Val

60

Ile

Thr

Tyr

Asn

Lys

140

Ala

Tyr

Arg

Gln

Ser

Phe

Pro

Leu

45

Ser

Glu

Ile

Lys

Asp

125

Ala

Cys

Phe

Asn

Leu

205

Lys

Asp

Val

30

Gln

Gln

Ser

Cys

Leu

110

Leu

Asn

Glu

Ile

Leu

190

Tyr

Leu

Leu

15

Val

Ser

Asn

Lys

Leu

95

Leu

Asn

Thr

Gln

Ala

175

Thr

Ala

Ser

Val

Leu

Val

Gln

Gln

80

Cys

Asn

Glu

Pro

Val

160

Pro

Glu

Ser

Thr



210

Leu Thr
225

Trp Gln

Cys Cys

Glu Arg

Asp Thr
290

Ser Asp
305

Ala Thr

Leu Phe

Ile Thr

Lys Gln
370

Ile Asp
385

Val Phe

Lys Leu

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

<400>

Ala

His

Ala

Val
275

Asn

Val

Gly

Gly

Phe
355

Phe

Gly

Glu

Gln

40
396
PRT
Homo

40

Cys

Ile

Pro

260

Lys

Thr

Val

Asp

Ser

340

Cys

Leu

Arg

Glu

Tyr
420

Ile

Tyr

245

Met

Asn

Leu

Ser

Gly

325

Tyr

Glu

Glu

Leu

Glu

405

Asp

sapiens

His

230

Ile

Pro

Lys

Glu

Ala

310

Val

Arg

Glu

Thr

Ala

390

Ile

Tyr

215

Gly

Pro

Tyr

Ser

Ser

295

Leu

Ala

Asp

Ser

Ala

375

Lys

Thr

Pro

Ser

Val

Leu

Leu

280

Pro

Lys

Arg

Ala

Phe

360

Ile

Leu

Ser

Phe

Ala

Leu

Ile

265

Glu

Phe

Asn

Ala

Leu

345

Val

Asn

Asn

Gly

Ser
425

69

Ala

Pro

250

Gly

Asp

Ser

Lys

Phe

330

Arg

Lys

Leu

Ala

Gly

410

Gln

Leu

235

Pro

Ile

Val

Asp

Leu

315

Leu

Tyr

His

Gln

Gly

395

Phe

220

Leu

His

His

Val

Leu

300

Lys

Arg

Lys

Arg

Leu

380

Arg

Cys

Tyr

Leu

Ser

Met

285

Asn

Lys

Ala

Pro

Ser

365

Phe

Gly

Gly

Pro

Leu

Ser

270

Leu

Asn

Gln

Gln

Gly

350

Ser

Lys

Phe

Gly

Met

Asp

255

Leu

Asn

Leu

Ser

Ala

335

Glu

Val

Gln

Ser

Lys
415

Tyr

240

Tyr

Ile

Val

Pro

Thr

320

Ala

Pro

Met

Phe

Asp

400

Asp



Met

Ser

Glu

Arg

Asp

65

Gly

Tyr

Glu

Pro

Ala

145

Thr

Ala

Ser

Met

Asp

225

Leu

Ala

Asn

Ile

Val

50

Ile

Thr

Tyr

Asn

Lys

130

Pro

Glu

Ser

Thr

Tyr

210

Tyr

Ile

Ala

Pro

Leu

35

Ser

Glu

Ile

Lys

Asp

115

Ala

Asp

Tyr

Met

Leu

195

Trp

Cys

Glu

Ala

Val

20

Gln

Gln

Ser

Cys

Leu

100

Leu

Asn

Val

Phe

Leu

180

Thr

Gln

Cys

Arg

Pro

Val

Ser

Asn

Lys

Leu

85

Leu

Asn

Thr

Thr

Val

165

His

Ala

His

Ala

Val
245

Arg

Leu

Val

Gln

Gln

70

Cys

Asn

Glu

Pro

Gly

150

Ala

Glu

Cys

Ile

Pro

230

Lys

Glu

Trp

Pro

Val

55

Arg

Ile

Thr

Thr

Val

135

Leu

Val

Arg

Ile

Tyr

215

Met

Asn

Glu

Lys

Lys

40

Gly

Phe

Leu

Leu

Leu

120

Asn

Pro

Asp

Arg

His

200

Ile

Pro

Lys

Lys

Phe

25

Phe

Gln

Gly

Ser

Ala

105

Arg

Leu

Thr

Val

Ile

185

Gly

Pro

Tyr

Ser

70

Arg

10

Pro

Cys

His

Phe

Tyr

90

Asp

Ser

Ser

Ile

Asn

170

Val

Ser

Val

Leu

Leu
250

Trp

Glu

Phe

Phe

Cys

75

Leu

Tyr

Leu

Val

Pro

155

Asn

Ile

Ala

Leu

Ile

235

Glu

Pro

Asp

Pro

Thr

60

Arg

Pro

Leu

Tyr

His

140

Glu

Met

Ile

Ala

Pro

220

Gly

Asp

Gln

Phe

Phe

45

Phe

Leu

Trp

Ala

Asn

125

Ser

Ser

Leu

Ser

Leu

205

Pro

Ile

Val

Pro

Gly

30

Asp

Val

Thr

Phe

Lys

110

His

Tyr

Arg

Gln

Ser

190

Leu

His

His

Val

Val

15

Asp

Val

Leu

Ser

Glu

95

Glu

Pro

Phe

Asn

Leu

175

Lys

Tyr

Leu

Ser

Met
255

Phe

Gln

Glu

Thr

Gly

80

Val

Leu

Val

Ile

Leu

160

Tyr

Leu

Pro

Leu

Ser

240

Leu



Asn Val Asp

Ser
275

Leu Pro

Thr
290

Ser Ala

Ala
305

Ala Leu

Glu Pro Ile

Val Met Lys

Gln Phe Ile

355

Ser Asp Val

370

Lys
385

Asp Lys

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

41
2117
DNA
Homo

<400> 41
gccgggggcg

gtgtggccge
caggccagcg
ggaccaaggc
ctgaaaatga
tactacagag
aagttggaca
tctgcagact

ttgaagtgta

Thr
260

Asn
Asp Val
Thr

Gly

Phe Gly

Thr

Val

Asp

Ser

Leu Glu

Ala
280

Ser

Gly Val

295

Tyr Arg

310

Thr Phe

325

Gln
340

Phe
Asp Gly
Phe

Glu

Leu Gln

Cys

Leu

Arg

Glu

Tyr

Glu Glu

Thr

Glu

Ala
360

Leu

Glu
375

Ile

Asp Tyr

390

sapiens

cagccgacat
cggcgtgggce
cgcgggggcece
aaatccagac
agatcctgtg
tgtgccaaag
gcactttacc
gacgtcagga

ttacaagctt

gggcccgecg
ggggacggcg

ggacggacag

agaacctttg
gtattgtgga
ttctgttttc
tttgtactga
ggcacaattt

ctaaatactc

71

Ser Pro Phe

265

Leu Lys Asn

Ala Arg Ala

Ala Leu

315

Asp

Phe
330

Ser Val

Ala
345

Ile Asn

Lys Leu Asn

Thr Ser Gly

Phe Ser

395

Pro

ccacggctgc
cgaccctcgce
ccccacaccg
acttggtgtt
aattcccaga
cctttgacgt
cagacattga
gtttatgcat

ttgcagatta

Leu
270

Ser Asp

Leu
285

Lys Lys

Phe
300

Leu Arg

Arg Tyr Lys

Lys His Arg

Gln Leu

350

Leu

Ala Gly

365

Arg

Gly Phe

380

Cys

Gln

tgtgagcagc
gcggcecgggce
acatgtaacc
gaaagtgaaa
ggactttgga
tgaaagggtg
aagtaaacag
ccttagttac

cttggctaag

Asn Asn

Lys Gln

Ala Gln

Pro Gly

320

Ser Ser

335

Phe Lys

Gly Phe

Gly Gly

ctctttccct
tgcgggcttc
atggactgca
tgtcatgcct
gaccaggaaa
tctcagaatc
agatttggat
cttccctggt

gaactggaaa

60

120

180

240

300

360

420

480

540



atgatttgaa
ctgtaaattt
tacccgagag
agctgtatgc
ctttaactgc
tatacatccc
tgattggaat
ttatgttaaa
caagtgatgt
atggagtagc
cactgagata
gctcaagcgt
ttatcgatgg
aagagatcac
tttctcaata
caactaatga
ctatggaatt
aattggcagc
tccaatcaac
ctactagtga
aatccaaaaa
ttattataca
tccagtttac
ataattatct
atagtcttga
ttgctgagtg
aaaatccttg
<210>
<211>

<212>
<213>

42
2177
DNA

<400> 42

tgaaactctc
gagtgtgcat
tagaaatctt
cagtatgctg
ctgtatccat
agtgcttcct
acactccagc
tgttgataca
ggtctcggcc
tagggccttt
caaacctggt
gatgaaacag
tcgactggca
ttcaggtggc
acaattttct
tttcctecta
agcttatttt
tgttggcctc
tcatatcttc
tggttattac
gaagggtctg
gatgtcttta
cattccataa
aggcaattaa
cttgcagagc
cttacaatgt

tattctg

Homo sapiens

agatcactgt
tcctacttca
acagaatatt
catgaaaggc
ggatcagctg
ccacacctgc
ctcatagaga
aacacattag
ttgaaaaata
cttagagcac
gagcccatca
ttcctggaaa
aaactaaatg
ttttgtggag
tggtctttgc
aatatgtaat
gcctgatacc
gataatctct
ctgtctttcc
tgagtatgaa
aacaccaaaa
cctttttgac
gtacaattaa
taatttacaa
attttgcttg

attaggcact

72

ataaccaccc
ttgcccctga
ttgttgccgt
gcatcgtgat
ctcttctata
tggactactg
gagtgaaaaa
aatcaccatt
aactgaagaa
aggctgcttt
ctttctgtga
ctgccattaa
caggaagggg
gtaaagacaa
acttgtgtct
gtcttaaata
tgttactcaa
taatattgct
ttctgaatag
tttaagaact
ttctttatac
tttatagatc
tccttcectagt
actgatattt
agtccttgaa

gttctaaata

agtaccaaag
tgtaactgga
ggatgtgaac
tatctcgagc
cccaatgtat
ctgtgcccca
caaatcattg
tagtgacttg
gcagtctaca
gtttggatcc
ggagagtttt
cctccagcectt
tttctctgat
gttacaatat
gataaaacct
catttttcat
ggcattaagt
ggaaattagt
tagtattctc
gaggttatga
atatttaagt
actgcagcat
gtaaatgttc
ttgcacgatt
atgtcgtgtt

ttaagtgtac

gcaaatactc
ctcccaacaa
aacatgctgc
aaattaagca
tggcaacaca
atgccatacc
gaagatgttg
aacaacctac
gctacgggtg
tacagagatg
gtaaagcacc
tttaagcagt
gtatttgaag
gattatccat
atttcataaa
cttataaaag
tggcctcecctg
aatacagaaa
tgctagaaaa
ttggtaatac
aactgtatta
taagaaagtt
aaatactgtt
gtagtggtgt
cattcattat

taaataaaca

gccgggggcg cagccgacat gggcccgccg ccacggctgce tgtgagcagc ctcectttcecect

600

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

2117

60



gtgtggccgc
caggccagcg
ggaccaaggc
ctgaaaatga
tactacagag
aagttggaca
tctgcagact
ttgaagtgta
atgatttgaa
ctgtaaattt
agcctgcectcet
tacccgagag
agctgtatgc
ctttaactgc
tatacatccc
tgattggaat
ttatgttaaa
caagtgatgt
atggagtagc
cactgagata
gctcaagcgt
ttatcgatgg
aagagatcac
tttctcaata
caactaatga
ctatggaatt
aattggcagc
tccaatcaac
ctactagtga
aatccaaaaa

ttattataca

cggcgtgggce
¢gcgggggcece
aaatccagac
agatcctgtg
tgtgccaaag
gcactttacc
gacgtcagga
ttacaagctt
tgaaactctc
gagtgtgaac
agtaccgcat
tagaaatctt
cagtatgctg
ctgtatccat
agtgcttcct
acactccagc
tgttgataca
ggtctcggcc
tagggccttt
caaacctggt
gatgaaacag
tcgactggca
ttcaggtggc
acaattttct
tttcctecta
agcttatttt
tgttggcctc
tcatatcttc
tggttattac

gaagggtctg

gatgtcttta

ggggacggcg
ggacggacag
agaacctttg
gtattgtgga
ttctgttttc
tttgtactga
ggcacaattt
ctaaatactc
agatcactgt
caagagatat
tcctacttca
acagaatatt
catgaaaggc
ggatcagctg
ccacacctgc
ctcatagaga
aacacattag
ttgaaaaata
cttagagcac
gagcccatca
ttcctggaaa
aaactaaatg
ttttgtggag
tggtctttgc
aatatgtaat
gcctgatacc
gataatctct
ctgtctttcc
tgagtatgaa
aacaccaaaa

cctttttgac

73

cgaccctcgce
ccccacaccg
acttggtgtt
aattcccaga
cctttgacgt
cagacattga
gtttatgcat
ttgcagatta
ataaccaccc
ttattgcctg
ttgcccctga
ttgttgccgt
gcatcgtgat
ctcttctata
tggactactg
gagtgaaaaa
aatcaccatt
aactgaagaa
aggctgcttt
ctttctgtga
ctgccattaa
caggaagggg
gtaaagacaa
acttgtgtct
gtcttaaata
tgttactcaa
taatattgct
ttctgaatag
tttaagaact
ttctttatac

tttatagatc

gcggcecggge
acatgtaacc
gaaagtgaaa
ggactttgga
tgaaagggtg
aagtaaacag
ccttagttac
cttggctaag
agtaccaaag
tgagcaagtt
tgtaactgga
ggatgtgaac
tatctcgagc
cccaatgtat
ctgtgcccca
caaatcattg
tagtgacttg
gcagtctaca
gtttggatcc
ggagagtttt
cctccagcectt
tttctctgat
gttacaatat
gataaaacct
catttttcat
ggcattaagt
ggaaattagt
tagtattctc
gaggttatga
atatttaagt

actgcagcat

tgcgggcttc
atggactgca
tgtcatgcct
gaccaggaaa
tctcagaatc
agatttggat
cttccctggt
gaactggaaa
gcaaatactc
ctgaaagatc
ctcccaacaa
aacatgctgc
aaattaagca
tggcaacaca
atgccatacc
gaagatgttg
aacaacctac
gctacgggtg
tacagagatg
gtaaagcacc
tttaagcagt
gtatttgaag
gattatccat
atttcataaa
cttataaaag
tggcctcctg
aatacagaaa
tgctagaaaa
ttggtaatac
aactgtatta

taagaaagtt

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

1860

1920



tccagtttac
ataattatct
atagtcttga
ttgctgagtg
aaaatccttg
<210>
<211>

<212>
<213>

43

DNA
<400> 43

attgagacaa
tgtcatgcct
gaccaggaaa
tctcagaatc
agatttggat
cttccctggt
gaactggaaa
gcaaatactc
ctgaaagatc
ctcccaacaa
aacatgctgc
aaattaagca
tggcaacaca
atgccatacc
gaagatgttg
aacaacctac
gctacgggtg
tacagagatg
gtaaagcacc
tttaagcagt
gtatttgaag

gattatccat

2007

cattccataa
aggcaattaa
cttgcagagc
cttacaatgt

tattctg

Homo sapiens

aaacaagggc
ctgaaaatga
tactacagag
aagttggaca
tctgcagact
ttgaagtgta
atgatttgaa
ctgtaaattt
agcctgcectcet
tacccgagag
agctgtatgc
ctttaactgc
tatacatccc
tgattggaat
ttatgttaaa
caagtgatgt
atggagtagc
cactgagata
gctcaagcgt
ttatcgatgg
aagagatcac

tttctcaata

gtacaattaa
taatttacaa
attttgcttg

attaggcact

aaatccagac
agatcctgtg
tgtgccaaag
gcactttacc
gacgtcagga
ttacaagctt
tgaaactctc
gagtgtgaac
agtaccgcat
tagaaatctt
cagtatgctg
ctgtatccat
agtgcttcct
acactccagc
tgttgataca
ggtctcggcc
tagggccttt
caaacctggt
gatgaaacag
tcgactggca
ttcaggtggc

acaattttct

74

tccttcectagt
actgatattt
agtccttgaa

gttctaaata

agaacctttg
gtattgtgga
ttctgttttc
tttgtactga
ggcacaattt
ctaaatactc
agatcactgt
caagagatat
tcctacttca
acagaatatt
catgaaaggc
ggatcagctg
ccacacctgc
ctcatagaga
aacacattag
ttgaaaaata
cttagagcac
gagcccatca
ttcctggaaa
aaactaaatg
ttttgtggag

tggtctttgc

gtaaatgttc
ttgcacgatt
atgtcgtgtt

ttaagtgtac

acttggtgtt
aattcccaga
cctttgacgt
cagacattga
gtttatgcat
ttgcagatta
ataaccaccc
ttattgcctg
ttgcccctga
ttgttgccgt
gcatcgtgat
ctcttctata
tggactactg
gagtgaaaaa
aatcaccatt
aactgaagaa
aggctgcttt
ctttctgtga
ctgccattaa
caggaagggg
gtaaagacaa

acttgtgtct

aaatactgtt
gtagtggtgt
cattcattat

taaataaaca

gaaagtgaaa
ggactttgga
tgaaagggtg
aagtaaacag
ccttagttac
cttggctaag
agtaccaaag
tgagcaagtt
tgtaactgga
ggatgtgaac
tatctcgagc
cccaatgtat
ctgtgcccca
caaatcattg
tagtgacttg
gcagtctaca
gtttggatcc
ggagagtttt
cctccagcectt
tttctctgat
gttacaatat

gataaaacct

1980

2040

2100

2160

2177

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



atttcataaa
cttataaaag
tggcctcctg
aatacagaaa
tgctagaaaa
ttggtaatac
aactgtatta
taagaaagtt
aaatactgtt
gtagtggtgt
cattcattat
taaataaaca
<210>
<211>

<212>
<213>

44

DNA

<400> 44
gcgggggccg

aatccagaca
gaggacagtc
tgcattaaga
gtagaccttg
ggagaaaaga
ggactttgga
tgaaagggtg
aagtaaacag
ccttagttac
cttggctaag
agtaccaaag
tgtaactgga
ggatgtgaac
tatctcgagc

cccaatgtat

2197

caactaatga
ctatggaatt
aattggcagc
tccaatcaac
ctactagtga
aatccaaaaa
ttattataca
tccagtttac
ataattatct
atagtcttga
ttgctgagtg

aaaatccttg

Homo sapiens

gacggacagc
gaacctttga
cagcttatct
aactggaaaa
taccggctga
tggccccaac
gaccaggaaa
tctcagaatc
agatttggat
cttccctggt
gaactggaaa
gcaaatactc
ctcccaacaa
aacatgctgc
aaattaagca

tggcaacaca

tttcctecta
agcttatttt
tgttggcctc
tcatatcttc
tggttattac
gaagggtctg
gatgtcttta
cattccataa
aggcaattaa
cttgcagagc
cttacaatgt

tattctg

cccacaccga
cttggtgttg
gccgaggatt
ctttcctgtc
aaccgcatag
ctgtattttc
tactacagag
aagttggaca
tctgcagact
ttgaagtgta
atgatttgaa
ctgtaaattt
tacccgagag
agctgtatgc
ctttaactgc

tatacatccc

75

aatatgtaat
gcctgatacc
gataatctct
ctgtctttcc
tgagtatgaa
aacaccaaaa
cctttttgac
gtacaattaa
taatttacaa
attttgcttg

attaggcact

catgtaacca
aaagtgaaat
ccccecctggaa
ggtcctggceg
ctcgaccttc
gaatcctgtg
tgtgccaaag
gcactttacc
gacgtcagga
ttacaagctt
tgaaactctc
gagtgtgcat
tagaaatctt
cagtatgctg
ctgtatccat

agtgcttcct

gtcttaaata
tgttactcaa
taatattgct
ttctgaatag
tttaagaact
ttctttatac
tttatagatc
tccttcectagt
actgatattt
agtccttgaa

gttctaaata

tggactgcag
gtcatgcctc
aagtacgccg
tagcgcctcc
atggcggcag
gtattgtgga
ttctgttttc
tttgtactga
ggcacaattt
ctaaatactc
agatcactgt
tcctacttca
acagaatatt
catgaaaggc
ggatcagctg

ccacacctgc

catttttcat
ggcattaagt
ggaaattagt
tagtattctc
gaggttatga
atatttaagt
actgcagcat
gtaaatgttc
ttgcacgatt
atgtcgtgtt

ttaagtgtac

gaccaaggca
tgaaaatgaa
attcgcattt
cgtgtccggg
ctccacggga
aattcccaga
cctttgacgt
cagacattga
gtttatgcat
ttgcagatta
ataaccaccc
ttgcccctga
ttgttgccgt
gcatcgtgat
ctcttctata

tggactactg

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2007

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



ctgtgcccca
caaatcattg
tagtgacttg
gcagtctaca
gtttggatcc
ggagagtttt
cctccagcectt
tttctctgat
gttacaatat
gataaaacct
catttttcat
ggcattaagt
ggaaattagt
tagtattctc
gaggttatga
atatttaagt
actgcagcat
gtaaatgttc
ttgcacgatt
atgtcgtgtt
ttaagtgtac
<210>
<211>

<212>
<213>

45
423
PRT
Homo

<400> 45

atgccatacc
gaagatgttg
aacaacctac
gctacgggtg
tacagagatg
gtaaagcacc
tttaagcagt
gtatttgaag
gattatccat
atttcataaa
cttataaaag
tggcctcecctg
aatacagaaa
tgctagaaaa
ttggtaatac
aactgtatta
taagaaagtt
aaatactgtt
gtagtggtgt
cattcattat

taaataaaca

sapiens

tgattggaat
ttatgttaaa
caagtgatgt
atggagtagc
cactgagata
gctcaagcgt
ttatcgatgg
aagagatcac
tttctcaata
caactaatga
ctatggaatt
aattggcagc
tccaatcaac
ctactagtga
aatccaaaaa
ttattataca
tccagtttac
ataattatct
atagtcttga
ttgctgagtg

aaaatccttg

76

acactccagc
tgttgataca
ggtctcggcc
tagggccttt
caaacctggt
gatgaaacag
tcgactggca
ttcaggtggc
acaattttct
tttcctecta
agcttatttt
tgttggcctc
tcatatcttc
tggttattac
gaagggtctg
gatgtcttta
cattccataa
aggcaattaa
cttgcagagc
cttacaatgt

tattctg

ctcatagaga
aacacattag
ttgaaaaata
cttagagcac
gagcccatca
ttcctggaaa
aaactaaatg
ttttgtggag
tggtctttgc
aatatgtaat
gcctgatacc
gataatctct
ctgtctttcc
tgagtatgaa
aacaccaaaa
cctttttgac
gtacaattaa
taatttacaa
attttgcttg

attaggcact

gagtgaaaaa
aatcaccatt
aactgaagaa
aggctgcttt
ctttctgtga
ctgccattaa
caggaagggg
gtaaagacaa
acttgtgtct
gtcttaaata
tgttactcaa
taatattgct
ttctgaatag
tttaagaact
ttctttatac
tttatagatc
tccttcectagt
actgatattt
agtccttgaa

gttctaaata

Met Gly Gly Pro Arg Ala Trp Ala Leu Leu Cys Leu Gly Leu Leu Leu

1

5

10

15

Pro Gly Gly Gly Ala Ala Trp Ser Ile Gly Ala Ala Pro Phe Ser Gly

Arg Arg Asn
35

20

25

30

Trp Cys Ser Tyr Val Val Thr Arg Thr Ile Ser Cys His

40

45

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2197



Val

Pro

65

Val

Met

Phe

Leu

Pro

145

Gly

Gln

Ala

Gly

Glu

225

Pro

Pro

Gly

Pro

Gln

50

Met

Met

Trp

Ser

Lys

130

Val

Pro

Val

Gly

Pro

210

Arg

Ala

Leu

Pro

Pro

Asn

Ser

Tyr

Ser

Gly

115

Val

Pro

Pro

Gly

Ser

195

Pro

Gly

Pro

Leu

Thr

275

Gly

Gly

Cys

Lys

Gly

100

Cys

Leu

Pro

Pro

Ala

180

Arg

Gly

Pro

Val

Ser

260

Gly

Pro

Thr

Pro

Ile

85

Ser

Leu

Glu

Thr

Ala

165

Trp

Gly

Ser

Pro

Gly

245

Asn

Pro

Thr

Tyr

Gly

70

Val

Thr

Asn

Ala

Pro

150

Gln

Gly

Pro

Pro

Gly

230

Pro

Thr

Pro

Gly

Leu

55

Ser

Thr

Met

Cys

Lys

135

Ala

Gly

Leu

Met

Gly

215

Pro

Pro

Phe

Gly

Val

Gln

Arg

Ala

Arg

Ser

120

Met

Thr

Ser

Pro

Gly

200

Arg

Pro

His

Thr

Pro

280

Pro

Arg

Thr

Pro

Arg

105

Lys

Thr

Pro

Pro

Gly

185

Met

Ala

Gly

Ala

Glu

265

Pro

Gly

77

Val

Val

Ser

90

Met

Val

Met

Glu

Gly

170

Pro

Arg

Gly

Pro

Arg

250

Thr

Gly

Ser

Leu

Val

75

Ser

Ala

Ser

Leu

Asp

155

Asp

Thr

Gly

Ala

Pro

235

Ile

Asn

Pro

Pro

Gln

60

Arg

Ala

Leu

Glu

Thr

140

Pro

Gly

Gly

Pro

Val

220

Gly

Ser

Asn

Met

Gly

Asn

Pro

Ser

Arg

Leu

125

Val

Ala

Gly

Pro

Pro

205

Gly

Pro

Gln

His

Gly

285

His

Cys

Thr

Leu

Pro

110

Thr

Ile

Pro

Leu

Lys

190

Gly

Thr

Pro

His

Trp

270

Pro

Ile

Pro

Tyr

Glu

95

Thr

Glu

Glu

Leu

Gln

175

Gly

Pro

Pro

Gly

Gly

255

Pro

Pro

Gly

Trp

Lys

80

Pro

Ala

Arg

Gln

Trp

160

Asp

Asp

Gln

Gly

Pro

240

Asp

Gln

Gly

Pro



290

Pro Gly Pro
305

Gly Glu Arg

Gln Arg Gly

Trp Gly Glu
355

Glu Arg Val
370

Leu Gly Ser
385

Arg Gly Lys

Arg Ser Arg

<210> 4o
<211> 212
<212> PRT

<213> Homo
<400> 4o
Met Gly Gly
1

Pro Gly Gly

Arg Arg Asn
35

Val Gln Asn
50

Pro Met Ser
65

Thr Gly

Gly Leu

325

Glu Pro

340

Gly Leu

Leu Ile

Gly Ala

Arg Gly

405

Asp Glu
420

sapiens

Pro Arg

Gly Ala

20

Trp Cys

Gly Thr

Cys Pro

Pro

310

Arg

Gly

His

Leu

Gly

390

Gly

Arg

Ala

Ala

Ser

Tyr

Gly
70

295

Lys

Gly

Pro

Gln

Glu

375

Pro

His

Gly

Trp

Trp

Tyr

Leu

55

Ser

Gly

Glu

Lys

Leu

360

Thr

Ala

Ala

Ala

Ser

Val

40

Gln

Ser

Ile

Pro

Gly

345

Arg

Met

Gly

Thr

Leu

Ile

25

Val

Arg

Tyr

78

Ser

Gly

330

Asp

Glu

Ile

Thr

Asn
410

Leu

10

Gly

Thr

Val

Arg

Gly

315

Pro

Pro

Ala

Gly

Gly

395

Tyr

Cys

Ala

Arg

Leu

Thr
75

300

His

Gln

Gly

Leu

Leu

380

Thr

Arg

Leu

Ala

Thr

Gln

60

Val

Pro

Gly

Glu

Lys

365

Tyr

Pro

Ile

Gly

Pro

Ile

45

Asn

Val

Gly

Ser

Lys

350

Ile

Glu

Ser

Val

Leu

Phe

30

Ser

Cys

Arg

Glu

Ala

335

Ser

Leu

Pro

Leu

Ala
415

Leu

15

Ser

Cys

Pro

Pro

Lys

320

Gly

His

Ala

Glu

Leu

400

Pro

Leu

Gly

His

Trp

Thr
80



Tyr Lys Val

Pro Gly His

Ser Leu Glu
115

Arg Pro Thr
130

Leu Thr Glu
145

Val Ile Glu

Ala Pro Leu

Gly Leu Gln
195

Asn His Trp
210

<210> 47
<211> 175
<212> PRT
<213> Homo

<400> 47
Met Gly Gly
1

Pro Gly Gly

Arg Arg Asn
35

Val Gln Asn
50

Pro Met Ser
65

Met Tyr
85

Ser Gly

100

Pro Met

Ala Phe

Arg Leu

Gln Pro

165

Trp Gly
180

Gly Asp

Pro

sapiens

Pro Arg

Gly Ala

20

Trp Cys

Gly Thr

Cys Pro

Lys

Val

Trp

Ser

Lys

150

Val

Pro

Pro

Ala

Ala

Ser

Tyr

Gly
70

Ile

Ser

Ser

Gly

135

Val

Pro

Pro

Leu

Trp

Trp

Tyr

Leu

55

Ser

Val

Cys

Gly

120

Cys

Leu

Pro

Pro

Leu
200

Ala

Ser

Val

40

Gln

Ser

Thr

Glu

105

Ser

Leu

Glu

Thr

Ala

185

Ser

Leu

Ile

25

Val

Arg

Tyr

79

Ala

90

Glu

Thr

Asn

Ala

Pro

170

Gln

Asn

Leu

10

Gly

Thr

Val

Arg

Arg

Val

Met

Cys

Lys

155

Ala

Gly

Thr

Cys

Ala

Arg

Leu

Thr
75

Glu

Ala

Arg

Ser

140

Met

Thr

Ser

Phe

Leu

Ala

Thr

Gln

60

Val

Trp

Ala

Arg

125

Lys

Thr

Pro

Pro

Thr
205

Gly

Pro

Ile

45

Asn

Val

Arg

Ser

110

Met

Val

Met

Glu

Gly

190

Glu

Leu

Phe

30

Ser

Cys

Arg

Cys

95

Ser

Ala

Ser

Leu

Asp

175

Asp

Thr

Leu

15

Ser

Cys

Pro

Pro

Cys

Ala

Leu

Glu

Thr

160

Pro

Gly

Asn

Leu

Gly

His

Trp

Thr
80



Tyr Lys

Pro Gly

Lys Val

Thr Met
130

Pro Glu
145

Pro Gly

<210>
<211>
<212>
<213>
<400>
Met Gly
1

Pro Gly

Arg Arg

<210>
<211>
<212>
<213>
<400>
Met Gly
1

Pro Gly

Arg Arg

Val

His

Ser
115

Leu

Asp

Asp

48
34
PRT
Homo
48

Gly

Gly

49
445
PRT
Homo
49

Gly

Gly

Asn
35

Met Tyr
85

Ser Gly

100

Glu Leu

Thr Val

Pro Ala

Gly Gly
165

sapiens

Pro Arg

Gly Ala
20

sapiens

Pro Arg
5

Gly Ala
20

Trp Cys

Lys

Val

Thr

Ile

Pro

150

Leu

Ile

Ser

Glu

Glu

135

Leu

Gln

Val

Cys

Arg

120

Gln

Trp

Asp

Thr

Glu

105

Leu

Pro

Gly

Gln

80

Ala

90

Glu

Lys

Val

Pro

Val
170

Arg

Gly

Val

Pro

Pro

155

Gly

Glu

Cys

Leu

Pro

140

Pro

Ala

Trp

Leu

Glu

125

Thr

Ala

Trp

Arg

Asn

110

Ala

Pro

Gln

Gly

Cys

95

Cys

Lys

Ala

Gly

Leu
175

Cys

Ser

Met

Thr

Ser
160

Ala Trp Ala Leu Leu Cys Leu Gly Leu Leu Leu

10

15

Ala Trp Ser Ile Gly Ala Ala Pro Phe Ser Gly

25

Ala Trp Ala Leu

Ala Trp Ser Ile

25

Ser Tyr Val Val

40

Leu Cys Leu

10

Gly Ala Ala

Thr Arg Thr

30

Gly Leu Leu Leu

15

Pro Phe Ser Gly

30

Ile Ser Cys His

45



Val

Pro

65

Tyr

Pro

Ser

Arg

Leu

145

Val

Ala

Gly

Pro

Pro

225

Gly

Pro

Gln

His

Gln

50

Met

Lys

Gly

Leu

Pro

130

Thr

Ile

Pro

Leu

Lys

210

Gly

Thr

Pro

His

Trp

Asn

Ser

Val

His

Glu

115

Thr

Glu

Glu

Leu

Gln

195

Gly

Pro

Pro

Gly

Gly

275

Pro

Gly

Cys

Met

Ser

100

Pro

Ala

Arg

Gln

Trp

180

Asp

Asp

Gln

Gly

Pro

260

Asp

Gln

Thr

Pro

Tyr

85

Gly

Met

Phe

Leu

Pro

165

Gly

Gln

Ala

Gly

Glu

245

Pro

Pro

Gly

Tyr

Gly

70

Lys

Val

Trp

Ser

Lys

150

Val

Pro

Val

Gly

Pro

230

Arg

Ala

Leu

Pro

Leu

55

Ser

Ile

Ser

Ser

Gly

135

Val

Pro

Pro

Gly

Ser

215

Pro

Gly

Pro

Leu

Thr

Gln

Ser

Val

Cys

Gly

120

Cys

Leu

Pro

Pro

Ala

200

Arg

Gly

Pro

Val

Ser

280

Gly

Arg

Tyr

Thr

Glu

105

Ser

Leu

Glu

Thr

Ala

185

Trp

Gly

Ser

Pro

Gly

265

Asn

Pro

81

Val

Arg

Ala

90

Glu

Thr

Asn

Ala

Pro

170

Gln

Gly

Pro

Pro

Gly

250

Pro

Thr

Pro

Leu

Thr

75

Arg

Val

Met

Cys

Lys

155

Ala

Gly

Leu

Met

Gly

235

Pro

Pro

Phe

Gly

Gln

60

Val

Glu

Ala

Arg

Ser

140

Met

Thr

Ser

Pro

Gly

220

Arg

Pro

His

Thr

Pro

Asn

Val

Trp

Ala

Arg

125

Lys

Thr

Pro

Pro

Gly

205

Met

Ala

Gly

Ala

Glu

285

Pro

Cys

Arg

Arg

Ser

110

Met

Val

Met

Glu

Gly

190

Pro

Arg

Gly

Pro

Arg

270

Thr

Gly

Pro

Pro

Cys

95

Ser

Ala

Ser

Leu

Asp

175

Asp

Thr

Gly

Ala

Pro

255

Ile

Asn

Pro

Trp

Thr

80

Cys

Ala

Leu

Glu

Thr

160

Pro

Gly

Gly

Pro

Val

240

Gly

Ser

Asn

Met



290

Gly Pro Pro
305

His Ile Gly

Pro Gly Glu

Gly Ser Ala
355

Glu Lys Ser
370

Ala Gln Leu
385

Ile Trp Pro

Gly Thr Pro

Tyr Arg Ile
435
<210> 50
<211> 443
<212> PRT

<213> Homo
<400> 50
Met Gly Gly
1

Pro Gly Gly

Arg Arg Asn
35

Val Gln Asn
50

Gly Pro

Pro Pro
325

Lys Gly
340

Gly Gln

His Trp

Glu Leu

Glu Pro

405

Ser Leu
420

Val Ala

sapiens

Pro Arg

Gly Ala

20

Trp Cys

Gly Thr

Pro

310

Gly

Glu

Arg

Ala

Leu

390

Glu

Leu

Pro

Ala

Ala

Ser

Tyr

295

Gly

Pro

Arg

Gly

Pro

375

Ala

Leu

Arg

Arg

Trp

Trp

Tyr

Leu
55

Pro

Thr

Gly

Glu

360

Ser

Arg

Gly

Gly

Ser
440

Ala

Ser

Val

40

Gln

Thr

Gly

Leu

345

Pro

Leu

Arg

Ser

Lys

425

Arg

Leu

Ile

25

Val

Arg

82

Gly

Pro

330

Arg

Gly

Gln

Val

Gly

410

Arg

Asp

Leu

10

Gly

Thr

Val

Val

315

Lys

Gly

Pro

Ser

Thr

395

Ala

Gly

Glu

Cys

Ala

Arg

Leu

300

Pro

Gly

Glu

Lys

Phe

380

Leu

Gly

Gly

Arg

Leu

Ala

Thr

Gln
60

Gly

Ile

Pro

Gly

365

Leu

Leu

Pro

His

Gly
445

Gly

Pro

Ile

45

Asn

Ser

Ser

Gly

350

Asp

Gln

Glu

Ala

Ala
430

Leu

Phe

30

Ser

Cys

Pro

Gly

335

Pro

Pro

Gln

Ala

Gly

415

Thr

Leu

15

Ser

Cys

Pro

Gly

320

His

Gln

Gly

Gln

Ile

400

Thr

Asn

Leu

Gly

His

Trp



Pro

65

Tyr

Pro

Ser

Arg

Leu

145

Val

Ala

Gly

Pro

Pro

225

Gly

Pro

Gln

His

Gly
305

Met

Lys

Gly

Leu

Pro

130

Thr

Ile

Pro

Leu

Lys

210

Gly

Thr

Pro

His

Trp

290

Pro

Ser

Val

His

Glu

115

Thr

Glu

Glu

Leu

Gln

195

Gly

Pro

Pro

Gly

Gly

275

Pro

Pro

Cys

Met

Ser

100

Pro

Ala

Arg

Gln

Trp

180

Asp

Asp

Gln

Gly

Pro

260

Asp

Gln

Gly

Pro

Tyr

85

Gly

Met

Phe

Leu

Pro

165

Gly

Gln

Ala

Gly

Glu

245

Pro

Pro

Gly

Pro

Gly

70

Lys

Val

Trp

Ser

Lys

150

Val

Pro

Val

Gly

Pro

230

Arg

Ala

Leu

Pro

Pro
310

Ser

Ile

Ser

Ser

Gly

135

Val

Pro

Pro

Gly

Ser

215

Pro

Gly

Pro

Leu

Thr

295

Gly

Ser

Val

Cys

Gly

120

Cys

Leu

Pro

Pro

Ala

200

Arg

Gly

Pro

Val

Ser

280

Gly

Pro

Tyr

Thr

Glu

105

Ser

Leu

Glu

Thr

Ala

185

Trp

Gly

Ser

Pro

Gly

265

Asn

Pro

Thr

83

Arg

Ala

90

Glu

Thr

Asn

Ala

Pro

170

Gln

Gly

Pro

Pro

Gly

250

Pro

Thr

Pro

Gly

Thr

75

Arg

Val

Met

Cys

Lys

155

Ala

Gly

Leu

Met

Gly

235

Pro

Pro

Phe

Gly

Val
315

Val

Glu

Ala

Arg

Ser

140

Met

Thr

Ser

Pro

Gly

220

Arg

Pro

His

Thr

Pro

300

Pro

Val

Trp

Ala

Arg

125

Lys

Thr

Pro

Pro

Gly

205

Met

Ala

Gly

Ala

Glu

285

Pro

Gly

Arg

Arg

Ser

110

Met

Val

Met

Glu

Gly

190

Pro

Arg

Gly

Pro

Arg

270

Thr

Gly

Ser

Pro

Cys

95

Ser

Ala

Ser

Leu

Asp

175

Asp

Thr

Gly

Ala

Pro

255

Ile

Asn

Pro

Pro

Thr

80

Cys

Ala

Leu

Glu

Thr

160

Pro

Gly

Gly

Pro

Val

240

Gly

Ser

Asn

Met

Gly
320



His Ile Gly

Pro Gly Glu

Gly Ser Ala
355

Glu Lys Ser
370

Lys Ile Leu
385

Tyr Glu Pro

Pro Ser Leu

Ile Val Ala
435
<210> 51
<211> 441
<212> PRT

<213> Homo
<400> 51

Met Gly Gly
1

Pro Gly Gly

Arg Arg Asn
35

Val Gln Asn
50

Pro Met Ser
65

Tyr Lys Val

Pro Pro
325

Lys Gly

340

Gly Gln

His Trp

Ala Glu

Glu Leu

405

Leu Arg
420

Pro Arg

sapiens

Pro Arg

Gly Ala

20

Trp Cys

Gly Thr

Cys Pro

Met Tyr

Gly

Glu

Arg

Gly

Arg

390

Gly

Gly

Ser

Ala

Ala

Ser

Tyr

Gly

70

Lys

Pro

Arg

Gly

Glu

375

Val

Ser

Lys

Arg

Trp

Trp

Tyr

Leu

55

Ser

Ile

Thr

Gly

Glu

360

Gly

Leu

Gly

Arg

Asp
440

Ala

Ser

Val

40

Gln

Ser

Val

Gly

Leu

345

Pro

Leu

Ile

Ala

Gly

425

Glu

Leu

Ile

25

Val

Arg

Tyr

Thr

84

Pro

330

Arg

Gly

His

Leu

Gly

410

Gly

Arg

Leu

10

Gly

Thr

Val

Arg

Ala

Lys

Gly

Pro

Gln

Glu

395

Pro

His

Gly

Cys

Ala

Arg

Leu

Thr

75

Arg

Gly

Glu

Lys

Leu

380

Thr

Ala

Ala

Leu

Ala

Thr

Gln

60

Val

Glu

Ile

Pro

Gly

365

Arg

Met

Gly

Thr

Gly

Pro

Ile

45

Asn

Val

Trp

Ser

Gly

350

Asp

Glu

Ile

Thr

Asn
430

Leu

Phe

30

Ser

Cys

Arg

Arg

Gly

335

Pro

Pro

Ala

Gly

Gly

415

Tyr

Leu

15

Ser

Cys

Pro

Pro

Cys

His

Gln

Gly

Leu

Leu

400

Thr

Arg

Leu

Gly

His

Trp

Thr

80

Cys



Pro

Glu

Thr

Glu

145

Glu

Leu

Gln

Gly

Pro

225

Pro

Gly

Gly

Pro

Pro

305

Gly

Gly

Pro

Ala

130

Arg

Gln

Trp

Asp

Asp

210

Gln

Gly

Pro

Asp

Gln

290

Gly

Pro

His

Met

115

Phe

Leu

Pro

Gly

Gln

195

Ala

Gly

Glu

Pro

Pro

275

Gly

Pro

Pro

Ser

100

Trp

Ser

Lys

Val

Pro

180

Val

Gly

Pro

Arg

Ala

260

Leu

Pro

Pro

Gly

85

Gly

Ser

Gly

Val

Pro

165

Pro

Gly

Ser

Pro

Gly

245

Pro

Leu

Thr

Gly

Pro
325

Val

Gly

Cys

Leu

150

Pro

Pro

Ala

Arg

Gly

230

Pro

Val

Ser

Gly

Pro

310

Thr

Ser

Ser

Leu

135

Glu

Thr

Ala

Trp

Gly

215

Ser

Pro

Gly

Asn

Pro

295

Thr

Gly

Cys

Thr

120

Asn

Ala

Pro

Gln

Gly

200

Pro

Pro

Gly

Pro

Thr

280

Pro

Gly

Pro

Glu

105

Met

Cys

Lys

Ala

Gly

185

Leu

Met

Gly

Pro

Pro

265

Phe

Gly

Val

Lys

85
90

Glu

Arg

Ser

Met

Thr

170

Ser

Pro

Gly

Arg

Pro

250

His

Thr

Pro

Pro

Gly
330

Ala

Arg

Lys

Thr

155

Pro

Pro

Gly

Met

Ala

235

Gly

Ala

Glu

Pro

Gly

315

Ile

Ser

Met

Val

140

Met

Glu

Gly

Pro

Arg

220

Gly

Pro

Arg

Thr

Gly

300

Ser

Ser

Ser

Ala

125

Ser

Leu

Asp

Asp

Thr

205

Gly

Ala

Pro

Ile

Asn

285

Pro

Pro

Gly

Ala

110

Leu

Glu

Thr

Pro

Gly

190

Gly

Pro

Val

Gly

Ser

270

Asn

Met

Gly

His

95

Ser

Arg

Leu

Val

Ala

175

Gly

Pro

Pro

Gly

Pro

255

Gln

His

Gly

His

Pro
335

Leu

Pro

Thr

Ile

160

Pro

Leu

Lys

Gly

Thr

240

Pro

His

Trp

Pro

Ile

320

Gly



Glu Lys Gly

Ala Gly Gln
355

Ser His Trp
370

Leu Ala Glu
385

Pro Glu Leu

Leu Leu Arg

Ala Pro Arg
435
<210> 52
<211> 439
<212> PRT
<213> Homo
<400> 52

Met Gly Gly
1

Pro Gly Gly

Arg Arg Asn
35

Val Gln Asn
50

Pro Met Ser
65

Val Met Tyr

His Ser Gly

Glu

340

Arg

Gly

Arg

Gly

Gly

420

Ser

Arg

Gly

Glu

Val

Ser

405

Lys

Arg

sapiens

Pro

Gly

20

Trp

Gly

Cys

Lys

Val
100

Arg

Ala

Cys

Thr

Pro

Ile

85

Ser

Gly

Glu

Gly

Leu

390

Gly

Arg

Asp

Ala

Ala

Ser

Tyr

Gly

70

Val

Cys

Leu

Pro

Leu

375

Ile

Ala

Gly

Glu

Trp

Trp

Tyr

Leu

55

Ser

Thr

Glu

Arg

Gly

360

His

Leu

Gly

Gly

Arg
440

Ala

Ser

Val

40

Gln

Arg

Ala

Glu

Gly

345

Pro

Gln

Glu

Pro

His

425

Gly

Leu

Ile

25

Val

Arg

Thr

Arg

Ala
105

86

Glu

Lys

Leu

Thr

Ala

410

Ala

Leu

10

Gly

Thr

Val

Val

Glu

90

Ser

Pro

Gly

Arg

Met

395

Gly

Thr

Cys

Ala

Arg

Leu

Val

75

Trp

Ser

Gly

Asp

Glu

380

Ile

Thr

Asn

Leu

Ala

Thr

Gln

60

Arg

Arg

Ala

Pro

Pro

365

Ala

Gly

Gly

Tyr

Gly

Pro

Ile

45

Asn

Pro

Cys

Ser

Gln

350

Gly

Leu

Leu

Thr

Arg
430

Leu

Phe

30

Ser

Cys

Thr

Cys

Leu
110

Gly

Glu

Lys

Tyr

Pro

415

Ile

Leu

15

Ser

Cys

Pro

Tyr

Pro

95

Glu

Ser

Lys

Ile

Glu

400

Ser

Val

Leu

Gly

His

Trp

Lys

80

Gly

Pro



Met

Phe

Leu

145

Pro

Gly

Gln

Ala

Gly

225

Glu

Pro

Pro

Gly

Pro

305

Pro

Gly

Trp

Ser

130

Lys

Val

Pro

Val

Gly

210

Pro

Arg

Ala

Leu

Pro

290

Pro

Gly

Glu

Ser

115

Gly

Val

Pro

Pro

Gly

195

Ser

Pro

Gly

Pro

Leu

275

Thr

Gly

Pro

Arg

Gly

Cys

Leu

Pro

Pro

180

Ala

Arg

Gly

Pro

Val

260

Ser

Gly

Pro

Thr

Gly
340

Ser

Leu

Glu

Thr

165

Ala

Trp

Gly

Ser

Pro

245

Gly

Asn

Pro

Thr

Gly

325

Leu

Thr

Asn

Ala

150

Pro

Gln

Gly

Pro

Pro

230

Gly

Pro

Thr

Pro

Gly

310

Pro

Arg

Met

Cys

135

Lys

Ala

Gly

Leu

Met

215

Gly

Pro

Pro

Phe

Gly

295

Val

Lys

Gly

Arg

120

Ser

Met

Thr

Ser

Pro

200

Gly

Arg

Pro

His

Thr

280

Pro

Pro

Gly

Glu

Arg

Lys

Thr

Pro

Pro

185

Gly

Met

Ala

Gly

Ala

265

Glu

Pro

Gly

Ile

Pro
345

87

Met

Val

Met

Glu

170

Gly

Pro

Arg

Gly

Pro

250

Arg

Thr

Gly

Ser

Ser

330

Gly

Ala

Ser

Leu

155

Asp

Asp

Thr

Gly

Ala

235

Pro

Ile

Asn

Pro

Pro

315

Gly

Pro

Leu

Glu

140

Thr

Pro

Gly

Gly

Pro

220

Val

Gly

Ser

Asn

Met

300

Gly

His

Gln

Arg

125

Leu

Val

Ala

Gly

Pro

205

Pro

Gly

Pro

Gln

His

285

Gly

His

Pro

Gly

Pro

Thr

Ile

Pro

Leu

190

Lys

Gly

Thr

Pro

His

270

Trp

Pro

Ile

Gly

Ser
350

Thr

Glu

Glu

Leu

175

Gln

Gly

Pro

Pro

Gly

255

Gly

Pro

Pro

Gly

Glu

335

Ala

Ala

Arg

Gln

160

Trp

Asp

Asp

Gln

Gly

240

Pro

Asp

Gln

Gly

Pro

320

Lys

Gly



Gln Arg Gly
355

Trp Gly Glu
370

Glu Arg Val
385

Leu Gly Ser

Arg Gly Lys

Arg Ser Arg
435
<210> 53
<211> 422
<212> PRT

<213> Homo
<400> 53
Met Gly Gly
1

Pro Gly Gly

Arg Arg Asn
35

Val Gln Asn
50

Pro Met Ser
65

Tyr Lys Val

Pro Gly His

Ser Leu Glu
115

Glu Pro

Gly Leu

Leu Ile

Gly Ala
405

Arg Gly
420

Asp Glu

sapiens

Pro Arg

Gly Ala
20

Trp Cys

Gly Thr

Cys Pro

Met Tyr
85

Ser Gly
100

Pro Met

Gly

His

Leu

390

Gly

Gly

Arg

Ala

Ala

Ser

Tyr

Gly

70

Lys

Val

Trp

Pro

Gln

375

Glu

Pro

His

Gly

Trp

Trp

Tyr

Leu

55

Ser

Ile

Ser

Ser

Lys

360

Leu

Thr

Ala

Ala

Ala

Ser

Val

40

Gln

Ser

Val

Cys

Gly
120

Gly

Arg

Met

Gly

Thr
425

Leu

Ile

25

Val

Arg

Tyr

Thr

Glu

105

Ser

88

Asp

Glu

Ile

Thr

410

Asn

Leu

10

Gly

Thr

Val

Arg

Ala

90

Glu

Thr

Pro

Ala

Gly

395

Gly

Tyr

Cys

Ala

Arg

Leu

Thr

75

Arg

Val

Met

Gly

Leu

380

Leu

Thr

Arg

Leu

Ala

Thr

Gln

60

Val

Glu

Ala

Arg

Glu

365

Lys

Tyr

Pro

Ile

Gly

Pro

Ile

45

Asn

Val

Trp

Ala

Arg
125

Lys

Ile

Glu

Ser

Val
430

Leu

Phe

30

Ser

Cys

Arg

Arg

Ser

110

Met

Ser

Leu

Pro

Leu

415

Ala

Leu

15

Ser

Cys

Pro

Pro

Cys

95

Ser

Ala

His

Ala

Glu

400

Leu

Pro

Leu

Gly

His

Trp

Thr

80

Cys

Ala

Leu



Arg

Leu

145

Val

Ala

Gly

Pro

Pro

225

Gly

Pro

Gln

His

Gly

305

His

Arg

Gly

Arg

Pro

130

Thr

Ile

Pro

Leu

Lys

210

Gly

Thr

Pro

His

Trp

290

Pro

Ile

Gly

Glu

Val

Thr

Glu

Glu

Leu

Gln

195

Gly

Pro

Pro

Gly

Gly

275

Pro

Pro

Gly

Glu

Gly

355

Leu

Ala

Arg

Gln

Trp

180

Asp

Asp

Gln

Gly

Pro

260

Asp

Gln

Gly

Leu

Pro

340

Leu

Ile

Phe

Leu

Pro

165

Gly

Gln

Ala

Gly

Glu

245

Pro

Pro

Gly

Pro

Arg

325

Gly

His

Leu

Ser

Lys

150

Val

Pro

Val

Gly

Pro

230

Arg

Ala

Leu

Pro

Pro

310

Gly

Pro

Gln

Glu

Gly

135

Val

Pro

Pro

Gly

Ser

215

Pro

Gly

Pro

Leu

Thr

295

Gly

Glu

Lys

Leu

Thr

Cys

Leu

Pro

Pro

Ala

200

Arg

Gly

Pro

Val

Ser

280

Gly

Pro

Pro

Gly

Arg

360

Met

Leu

Glu

Thr

Ala

185

Trp

Gly

Ser

Pro

Gly

265

Asn

Pro

Thr

Gly

Asp

345

Glu

Ile

89

Asn

Ala

Pro

170

Gln

Gly

Pro

Pro

Gly

250

Pro

Thr

Pro

Gly

Pro

330

Pro

Ala

Gly

Cys

Lys

155

Ala

Gly

Leu

Met

Gly

235

Pro

Pro

Phe

Gly

Val

315

Gln

Gly

Leu

Leu

Ser

140

Met

Thr

Ser

Pro

Gly

220

Arg

Pro

His

Thr

Pro

300

Pro

Gly

Glu

Lys

Tyr

Lys

Thr

Pro

Pro

Gly

205

Met

Ala

Gly

Ala

Glu

285

Pro

Gly

Ser

Lys

Ile

365

Glu

Val

Met

Glu

Gly

190

Pro

Arg

Gly

Pro

Arg

270

Thr

Gly

Ser

Ala

Ser

350

Leu

Pro

Ser

Leu

Asp

175

Asp

Thr

Gly

Ala

Pro

255

Ile

Asn

Pro

Pro

Gly

335

His

Ala

Glu

Glu

Thr

160

Pro

Gly

Gly

Pro

Val

240

Gly

Ser

Asn

Met

Gly

320

Gln

Trp

Glu

Leu



370

Gly Ser Gly
385

Gly Lys Arg

Ser Arg Asp

<210> 54
<211> 212
<212> PRT
<213> Homo
<400> 54

Met Gly Gly
1

Pro Gly Gly

Arg Arg Asn
35

Val Gln Asn
50

Pro Met Ser
65

Tyr Lys Val

Pro Gly His

Ser Leu Glu
115

Arg Pro Thr
130

Leu Thr Glu
145

Ala

Gly

Glu
420

Gly

Gly
405

Arg

sapiens

Pro

Gly

20

Trp

Gly

Cys

Met

Ser

100

Pro

Ala

Arg

Arg

Ala

Cys

Thr

Pro

Tyr

85

Gly

Met

Phe

Leu

Pro
390

His

Gly

Ala

Ala

Ser

Tyr

Gly

70

Lys

Val

Trp

Ser

Lys
150

375

90

380

Ala Gly Thr Gly Thr Pro Ser Leu Leu Arg

395

400

Ala Thr Asn Tyr Arg Ile Val Ala Pro Arg

Trp

Trp

Tyr

Leu

55

Ser

Ile

Ser

Ser

Gly

135

Val

Ala

Ser

Val

40

Gln

Ser

Val

Cys

Gly

120

Cys

Leu

Leu

Ile

25

Val

Arg

Tyr

Thr

Glu

105

Ser

Leu

Glu

410

Leu

10

Gly

Thr

Val

Arg

Ala

90

Glu

Thr

Asn

Ala

Cys

Ala

Arg

Leu

Thr

75

Arg

Val

Met

Cys

Lys
155

Leu

Ala

Thr

Gln

60

Val

Glu

Ala

Arg

Ser

140

Met

Gly

Pro

Ile

45

Asn

Val

Trp

Ala

Arg

125

Lys

Thr

Leu

Phe

30

Ser

Cys

Arg

Arg

Ser

110

Met

Val

Met

415

Leu

15

Ser

Cys

Pro

Pro

Cys

95

Ser

Ala

Ser

Leu

Leu

Gly

His

Trp

Thr

80

Cys

Ala

Leu

Glu

Thr
160



Val Ile Glu

Ala Pro Leu

Gly Leu Gln
195

Asn His Trp
210

<210> 55
<211> 175
<212> PRT
<213> Homo
<400> 55
Met Gly Gly
1

Pro Gly Gly

Arg Arg Asn
35

Val Gln Asn
50

Pro Met Ser
65

Tyr Lys Val

Pro Gly His

Lys Val Ser
115

Thr Met Leu
130

Pro Glu Asp
145

Gln

Trp

180

Gly

Pro

Pro
165

Gly

Asp

sapiens

Pro

Gly

20

Trp

Gly

Cys

Met

Ser

100

Glu

Thr

Pro

Arg

Ala

Cys

Thr

Pro

Tyr

85

Gly

Leu

Val

Ala

Val

Pro

Pro

Ala

Ala

Ser

Tyr

Gly

70

Lys

Val

Thr

Ile

Pro
150

Pro

Pro

Leu

Trp

Trp

Tyr

Leu

55

Ser

Ile

Ser

Glu

Glu

135

Leu

Pro

Pro

Leu
200

Ala

Ser

Val

40

Gln

Ser

Val

Cys

Arg

120

Gln

Trp

91

Thr Pro
170

Ala Gln
185

Ser Asn

Leu Leu
10

Ile Gly
25

Val Thr

Arg Val

Tyr Arg

Thr Ala

90

Glu Glu

105

Leu Lys

Pro Val

Gly Pro

Ala

Gly

Thr

Cys

Ala

Arg

Leu

Thr

75

Arg

Gly

Val

Pro

Pro
155

Thr

Ser

Phe

Leu

Ala

Thr

Gln

60

Val

Glu

Cys

Leu

Pro

140

Pro

Pro

Pro

Thr
205

Gly

Pro

Ile

45

Asn

Val

Trp

Leu

Glu

125

Thr

Ala

Glu

Gly

190

Glu

Leu

Phe

30

Ser

Cys

Arg

Arg

Asn

110

Ala

Pro

Gln

Asp
175

Asp

Thr

Leu

15

Ser

Cys

Pro

Pro

Cys

95

Cys

Lys

Ala

Gly

Pro

Gly

Asn

Leu

Gly

His

Trp

Thr

80

Cys

Ser

Met

Thr

Ser
160



92

Pro Gly Asp Gly Gly Leu Gln Asp Gln Val Gly Ala Trp Gly Leu
165 170 175

<210> 56
<211> 236
<212> PRT

<213> Homo sapiens

<220>
<221> misc_feature
<222> (1)..(1)

<223> Xaa can be any naturally occurring amino acid
<400> 56
Xaa Met Thr Met Leu Thr Val Ile Glu Gln Pro Val Pro Pro Thr Pro

1 5 10 15

Ala Thr Pro Glu Asp Pro Ala Pro Leu Trp Gly Pro Pro Pro Ala Gln
20 25 30

Gly Ser Pro Gly Asp Gly Gly Leu Gln Gly Leu Pro Gly Ala Ile Glu
35 40 45

Ser Val Arg Val Pro Leu Leu Pro Arg Asn Asp Gln Val Gly Ala Trp
50 55 60

Gly Leu Pro Gly Pro Thr Gly Pro Lys Gly Asp Ala Gly Ser Arg Gly
65 70 75 80

Pro Met Gly Met Arg Gly Pro Pro Gly Pro Gln Gly Pro Pro Gly Ser
85 90 95

Pro Gly Arg Ala Gly Ala Val Gly Thr Pro Gly Glu Arg Gly Pro Pro
100 105 110

Gly Pro Pro Gly Pro Pro Gly Pro Pro Gly Pro Pro Ala Pro Val Gly
115 120 125

Pro Pro His Ala Arg Ile Ser Gln His Gly Asp Pro Leu Leu Ser Asn
130 135 140

Thr Phe Thr Glu Thr Asn Asn His Trp Pro Gln Gly Pro Thr Gly Pro
145 150 155 160

Pro Gly Pro Pro Gly Pro Met Gly Pro Pro Gly Pro Pro Gly Pro Thr
165 170 175



Gly Val Pro

Pro Lys Gly
195

Arg Gly Glu
210

Gly Pro Lys
225

<210> 57
<211> 305
<212> PRT

<213> Homo
<400> 57
Met Thr Met

1

Thr Pro Glu

Ser Pro Gly
35

Val Arg Val
50

Leu Pro Gly
65

Met Gly Met

Gly Arg Ala

Pro Pro Gly
115

Pro His Ala
130

Phe Thr Glu
145

Gly

180

Ile

Pro

Gly

Ser

Ser

Gly

Asp

sapiens

Leu

Asp

20

Asp

Pro

Pro

Arg

Gly

100

Pro

Arg

Thr

Thr

Pro

Gly

Leu

Thr

Gly

85

Ala

Pro

Ile

Asn

Pro

Gly

Pro

Pro
230

Val

Ala

Gly

Leu

Gly

70

Pro

Val

Gly

Ser

Asn
150

Gly

His

Gln

215

Gly

Ile

Pro

Leu

Pro

55

Pro

Pro

Gly

Pro

Gln

135

His

His

Pro

200

Gly

Glu

Glu

Leu

Gln

40

Arg

Lys

Gly

Thr

Pro

120

His

Trp

93

Ile Gly
185

Gly Glu

Ser Ala

Lys Ser

Gln Pro
10

Trp Gly
25

Gly Leu

Asn Asp

Gly Asp

Pro Gln

90

Pro Gly

105

Gly Pro

Gly Asp

Pro Gln

Pro

Lys

Gly

His
235

Val

Pro

Pro

Gln

Ala

75

Gly

Glu

Pro

Pro

Gly
155

Pro

Gly

Gln

220

Trp

Pro

Pro

Gly

Val

60

Gly

Pro

Arg

Ala

Leu

140

Pro

Gly

Glu

205

Arg

Pro

Pro

Ala

45

Gly

Ser

Pro

Gly

Pro

125

Leu

Thr

Pro
190

Arg

Gly

Thr

Ala

30

Ile

Ala

Arg

Gly

Pro

110

Val

Ser

Gly

Thr

Gly

Glu

Pro

15

Gln

Glu

Trp

Gly

Ser

95

Pro

Gly

Asn

Pro

Gly

Leu

Pro

Ala

Gly

Ser

Gly

Pro

80

Pro

Gly

Pro

Thr

Pro
160



Gly Pro Pro

Val Pro Gly

Lys Gly Ile
195

Gly Glu Pro
210

Pro Lys Gly
225

Gln Leu Arg

Glu Thr Met

Pro Ala Gly
275

His Ala Thr
290

Gly

305

<210> 58

<211> 226

<212> PRT

<213> Homo
<400> 58
Met Lys Ser

1

Thr Tyr Gln

Ala Leu Leu
35

Lys Gln Gln
50

Gly Pro
165

Ser Pro

180

Ser Gly

Gly Pro

Asp Pro

Glu Ala

245

Ile Gly
260

Thr Gly

Asn Tyr

sapiens

Ser Leu

Ala Leu

20

Glu Leu

Cys Leu

Met

Gly

His

Gln

Gly

230

Leu

Leu

Thr

Arg

Met

Ser

Pro

Pro

Gly

His

Pro

Gly

215

Glu

Lys

Tyr

Pro

Ile
295

Phe

Trp

Cys

His
55

Pro

Ile

Gly

200

Ser

Lys

Ile

Glu

Ser

280

Val

Thr

Ala

Cys

40

Val

Pro

Gly

185

Glu

Ala

Ser

Leu

Pro

265

Leu

Ala

Asp

Leu

25

Trp

Thr

94

Gly

170

Pro

Lys

Gly

His

Ala

250

Glu

Leu

Pro

Pro

10

Gly

Glu

Arg

Pro

Pro

Gly

Gln

Trp

235

Glu

Leu

Arg

Arg

His

Gly

Gln

Val

Pro

Gly

Glu

Arg

220

Gly

Arg

Gly

Gly

Ser
300

Ser

Val

Gly

Ser
60

Gly

Pro

Arg

205

Gly

Glu

Val

Ser

Lys

285

Arg

Leu

Arg

Trp

45

Met

Pro

Thr

190

Gly

Glu

Gly

Leu

Gly

270

Arg

Asp

Gly

His

30

Ala

Arg

Thr

175

Gly

Leu

Pro

Leu

Ile

255

Ala

Gly

Glu

Thr

15

Val

Glu

Gly

Gly

Pro

Arg

Gly

His

240

Leu

Gly

Gly

Arg

Tyr

Pro

Glu

Phe



Gly
65

Gly Leu

Arg Thr Arg

Gly Leu Trp

Val Leu

115

Leu

Thr
130

Pro Asn

Ser Pro

145

Gly

Pro Gly Pro

Gly Pro Pro

Pro Ser Arg

195

His Leu

210

Tyr

His Met

225

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

59
2031
DNA
Homo

<400> 59
gggctccgcg

gggcggcgac
ggcttgggceg

cggggcagct

ctcatgccat

Gly Ala

Cys Cys

85

Thr
100

Pro
Ser Leu
Pro

Cys

Arg Ala

Pro

70

Ala

Gly

Lys

Asp

Gly

Arg Lys

His Pro
Ser

Pro

Thr
120

Ala

Ser Ile

135

Ala Val

150

Pro Gly

165

His Ala

180

Trp Arg

Pro Arg

sapiens

cgtccggggce
cgcgaggggce
ctgctctgcc
ccgttctcecg

gtgcagaatg

Pro

Arg

Trp

Ala

Pro Gly

Ile Ser

Gly Trp

200

Phe
215

Cys

ggctggcggce
cgcgcgcgga
tcgggctcct
gacgcaggaa

gcacctacct

95

Glu Ser

75

Asp

Val
90

Pro Arg

Leu Met Pro

105

Leu Gly Leu

Ala Gly Pro

Thr Pro

155

Gly

Pro
170

Pro Gly

Gln
185

His Gly

Ser Ser His

Val Pro Ala

gcgggcaggce
gggcgcctgg
gctcccggga
ctggtgctcc

tcagcgagtg

Ala Trp Thr

Leu Pro Gly

Thr Ala Pro

110

Ala
125

Leu Ser

Gln
140

Gly Pro

Gly Glu Arg

Pro Pro Ala

Glu Pro

190

Ser

Gln His Ser

205

Leu Leu Thr

220

aggcggggag
tgcagcatgg
ggcggcgcetg
tatgtggtga

ctgcagaact

Arg Trp

80

Ser Leu

95

Gly Cys

Cys Ile
Pro

Gly

Pro
160

Gly

Pro Val

175

Trp Asp

Ala Arg

Ile Gly

gacaggctgg
gcggcececgeg
cgtggagcat
cccgcaccat

gcccctggcec

60

120

180

240

300



catgagctgt
agtgaccgcc
gatggcgctt
gacagagcgg
agtacctcca
ccagggcagc
gcccaccggce
aggtccacag
gaggggacct
gccaccccat
gaccaacaac
tccecectggg
aggccccact
gcgtggggag
agaccctggt
gattttagct
ggggtctggg
cggacatgca
gtggtggcgg
ctgcctccag
aggccttagg
gggctgagag
tcaaggaggg
aggcactgag
agtcttcctc
ttgtccagtg
cgggggctte
ggggatgggg
caggaggtag
<210>

<211>
<212>

60
769
DNA

ccggggagca

ccttcecctcetg
cggcccacag
ctgaaggtgc
acaccagcta
cccggagatg
cccaagggag
ggccccccag
cctgggccac
gcccggatcet
cactggcccc
cctcctggcec
ggacccaaag
cctggccccecc
gagaagagcc
gagagggttt
gcgggccctg
accaactacc
cccctgaggce
ggaccgcccg
ggtaagcagg
gagaggcttg
atagaggtac
ggagtcagga
ccccteececg
ctgggctccc
ttgcctcagt
acatggagag

atgtgtgctg

gaactgtggt
cctccttgga
ccttctcagg
tggaggccaa
cccctgagga
gaggcctcca
atgccggcag
ggagccctgg
cagggcctcc
cccagcatgg
agggacccac
ccacaggtgt
gaatctctgg
aaggctctgc
actgggggga
taatcttgga
ccggcacagg
ggatcgtggce
agaccaggcc
tccatattta
tctcagtcct
ggcctcagtt
aaggcttcgt
gctggggcte
accaaacctc
caccccgagg
tcttcectet

dgaaggggccg

gccaataaag

96

gagacccaca
gcccatgtgg
ttgtctcaac
gatgaccatg
ccctgcecceecg
ggaccaagtc
tcggggccca
ccgggctgga
tggcccccect
agacccattg
tgggcctcca
ccctgggagt
ccacccagga
tgggcagcgg
ggggttgcac
aacaatgatt
cacccccagce
ccccaggagce
aggcttcccc
ttaatgtcct
ggcaccatgc
tccectetgtg
ctcatctgct
ggcacatgca
ggggagccct
tcaggctgcc
gagcccccag
cctactcctg

gcccctacct

tacaaggtga
tcgggcagta
tgcagcaaag
ctgactgtca
ctctggggtc
ggtgcttggg
atggggatga
gctgtgggca
gggcccccag
ctgtccaaca
ggccctccag
cctggtcaca
gagaagggcg
ggggaacctg
cagctacgcg
gggctctatg
ctccttcggg
cgggacgaga
tcctacctgg
cagggtccct
acatgtctga
aagtgggggg
gtctgagcat
gagatgacag
cctgtgcccc
caatcctctg
gccctceccececge
caaatgcttg

gattccccgce

tgtacaagat
ccatgcggcg
tgtcagagct
tagagcagcc
cccctectge
ggcttcccgg
gaggcccacc
cccctggaga
cccctgttgg
ccttcactga
ggcccatggg
taggaccccc
agagaggact
gccctaaggg
aggctttgaa
aaccagagct
gcaagagggg
gaggctgagg
actcggccag
tctgccatct
ggctgagcaa
aggcaggcct
ccaggcccaa
ggcagggggc
tccectecttg
actggatcac
atctcaggtt
tgacagatgc

a

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

1860

1920

1980

2031



<213>

<400> 60
cgccctececgg

ggcaggcagg
cgcctggtgce
ccecgggagge
gtgctcctat
gcgagtgctg
ggtgagaccc
ccctgggcac
catgtggtcg
tctcaactgc
gaccatgctg
tgcccecgcetce
agacccattg
<210> 61

<211> 641
<212> DNA

<213>

<400> 61
gctggaaacc

gacaggctgg
gcggcececgeg
cgtggagcat
cccgcaccat
gcccctggcec
aggtgatgta
tgagctgcga
aggtgctgga
cagctacccc
gagatggagg
<210> 62

<211> 482
<212> DNA

Homo sapiens

ccgcggagcet
cggggaggac
agcatgggcg
ggcgctgcgt
gtggtgaccc
cagaactgcc
acatacaagg
tcaggagtga
ggcagtacca
agcaaagtgt
actgtcatag
tggggtcccc

ctgtccaaca

Homo sapiens

gggctccgeg
gggcggcgac
ggcttgggcg
cggggcagct
ctcatgccat
catgagctgt
caagatagtg
ggaaggttgt
ggccaagatg
tgaggaccct

cctccaggac

ggaaaccggg
aggctggggg
gcecegceggge
ggagcatcgg
gcaccatctc
cctggcccat
tgatgtacaa
gctgcgagga
tgcggcggat
cagagctgac
agcagccagt
ctcctgccca

ccttcactga

cgtccggggce
cgcgaggggce
ctgctctgcc
ccgttctcecg
gtgcagaatg
ccggggagca
accgcccgtg
ctcaactgca
accatgctga
gccccecgcetcet

caagtcggtg

97

ctccgcecgegt
cggcgaccgce
ttgggcgctg
ggcagctccg
atgccatgtg
gagctgtccg
gatagtgacc
agttgcagct
ggcgcettcgg
agagcggctg
acctccaaca
gggcagcccce

gaccaacaac

ggctggcggce
cgcgcgcgga
tcgggctcct
gacgcaggaa
gcacctacct
gctacagaac
agtggaggtg
gcaaagtgtc
ctgtcataga

ggggtccccc

cttgggggct

ccggggcggce
gaggggccgce
ctctgccteg
ttctccggac
cagaatggca
gggagcagct
gcccgtgagt
tcctetgect
cccacagcct
aaggtgctgg
ccagctaccc
ggagatggag

cactggccc

gcgggcaggce
gggcgcctgg
gctcccggga
ctggtgctcc
tcagcgagtg
tgtggtgaga
ctgccctggg
agagctgaca
gcagccagta
tcctgcccag

t

tggcggcgeg
gcgcggaggg
ggctcctgcet
gcaggaactg
cctaccttca
acagaactgt
ggaggtgctg
ccttggagcc
tctcaggttg
aggccaagat
ctgaggaccc

gcctccaggg

aggcggggag
tgcagcatgg
ggcggcgcetg
tatgtggtga
ctgcagaact
cccacataca
cactcaggag
gagcggctga
cctccaacac

ggcagccccg

60

120

180

240

300

360

420

480

540

600

660

720

769

60

120

180

240

300

360

420

480

540

600

641



<213>

<400> 62
cggcgeggge

¢ggagggcgce
tcctgctcecce
gatgaccatg
ccctgecececg
ggaccaagtc
tcggggccca
ccgggctgga
tg

<210>
<211>

<212>
<213>

63

DNA
<400> 63

cgggcaggca
ggcgectggt
ctcccgggag
tggtgctcct
cagcgagtgc
gtggtgagac
tgccctgggce
cccatgtggt
tgtctcaact
atgaccatgc
cctgcccececge
gaccaagtcg
cggggcccaa
cgggctggag
ggcccccectg
gacccattgc

gggcctccag

2066

Homo sapiens

aggcaggcgg
ctggtgcagc
gggaggcggce
ctgactgtca
ctctggggtc
ggtgcttggg
atggggatga

gctgtgggca

Homo sapiens

ggcggggagyg
gcagcatggg
gcggcgctge
atgtggtgac
tgcagaactg
ccacatacaa
actcaggagt
cgggcagtac
gcagcaaagt
tgactgtcat
tctggggtcc
gtgcttgggg
tggggatgag
ctgtgggcac
ggcccccagce
tgtccaacac

gccctccagg

ggaggacagg
atgggcggce
gctgcgtgga
tagagcagcc
cccctectge
ggcttcccgg
gaggcccacc

cccctggaga

acaggctggg
cggccegegg
gtggagcatc
ccgcaccatc
cccctggcecc
ggtgatgtac
gagctgcgag
catgcggcgg
gtcagagctg
agagcagcca
ccctectgec
gcttcccggg
aggcccacca
ccctggagag
ccctgttggg
cttcactgag

gcccatgggt

98

ctgggggcgg
cgcgggcttg
gcatcggggce
agtacctcca
ccagggcagc
gcccaccggce

aggtccacag

gaggggacct

ggcggcgacce
gcttgggcge
ggggcagctce
tcatgccatg
atgagctgtc
aagatagtga
gaagttgcag
atggcgcttc
acagagcggc
gtacctccaa
cagggcagcc
cccaccggcce
ggtccacagg
aggggacctc
ccaccccatg
accaacaacc

ccccecctgggce

cgaccgcgag
ggcgctgctc
agctccgttc
acaccagcta
cccggagatg
cccaagggag
ggccccccag

cctgggccac

gcgaggggcce
tgctctgcect
cgttctccgg
tgcagaatgg
cggggagcag
ccgcccgtga
cttcctctge
ggcccacagc
tgaaggtgct
caccagctac
ccggagatgg
ccaagggaga
gccccccagg
ctgggccacc
cccggatctc
actggcccca

ctcctggcecc

gggccgcegceg
tgcctcgggce
tccggacgca
cccctgagga
gaggcctcca
atgccggcag
ggagccctgg

cagggcctcc

gcgcgcggag
cgggctcctg
acgcaggaac
cacctacctt
ctacagaact
gtggaggtgc
ctccttggag
cttctcaggt
ggaggccaag
ccctgaggac
aggcctccag
tgccggcagt
gagccctggc
agggcctcct
ccagcatgga
gggacccact

cacaggtgtc

60

120

180

240

300

360

420

480

482

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



cctgggagtc
cacccaggag
gggcagcggg
agcttacaga
ctcctggaag
acaggcaccc
gtggccccca
aggccaggct
atttattaat
gtcctggcac
cagtttccct
ttcgtctcat
ggctcggcac
acctcgggga
cgaggtcagg
cctctgagcc
ggccgcctac
taaaggcccc
<210>
<211>

<212>
<213>

64

DNA
<400> 64

cgggcaggca
ggcgectggt
ctcccgggag
tggtgctcct
cagcgagtgc
gtggtgagac
tgccctgggce
cccatgtggt
tgtctcaact

atgaccatgc

2060

ctggtcacat
agaagggcga
gggaacctgg
gcttcctgca
ccatcatctg
ccagcctcct
ggagccggga
tcccctecta
gtcctcaggg
catgcacatg
ctgtgaagtg
ctgctgtctg
atgcagagat
gccctcecectgt
ctgcccaatc
cccaggccct
tcctgcaaat

tacctgattc

Homo sapiens

ggcggggagyg
gcagcatggg
gcggcgctge
atgtggtgac
tgcagaactg
ccacatacaa
actcaggagt
cgggcagtac
gcagcaaagt

tgactgtcat

aggaccccca
gagaggactg
ccctaaggga
gcagcaggct
gccagaacca
tcggggcaag
cgagagaggc
cctggactcg
tccecttetge
tctgaggctg
gggggaggca
agcatccagg
gacagggcag
gcccctececet
ctctgactgg
cccgcatctce
gcttgtgaca

ccecgcea

acaggctggg
cggccegegg
gtggagcatc
ccgcaccatc
cccctggcecc
ggtgatgtac
gagctgcgag
catgcggcgg
gtcagagctg

agagcagcca

99

ggccccactg
cgtggggagc
gaccctggtg
cagctggagc
gagctggggt
aggggcggac
tgagggtggt
gccagctgcc
catctaggcc
agcaagggct
ggccttcaag
cccaaaggca
ggggcagtct
ccttgttgtc
atcaccgggg

aggttgggga

gatgccagga

ggcggcgacce
gcttgggcge
ggggcagctce
tcatgccatg
atgagctgtc
aagatagtga
gaagttgcag
atggcgcttc
acagagcggc

gtacctccaa

gacccaaagg
ctggccccca
agaagagcca
tcctggceccag
ctggggcggg
atgcaaccaa
ggcggcccct
tccagggacc
ttaggggtaa
gagaggagag
gagggataga
ctgagggagt
tccteecect
cagtgctggg
gcttcttgcc
tggggacatg

ggtagatgtg

gcgaggggcce
tgctctgcect
cgttctccgg
tgcagaatgg
cggggagcag
ccgcccgtga
cttcctcectge
ggcccacagc
tgaaggtgct

caccagctac

aatctctggc
aggctctgct
ctgggctcct
acgggtcacc
ccctgceccggce
ctaccggatc
gaggcagacc
gcccgtccat
gcaggtctca
gcttgggcct
ggtacaaggc
caggagctgg
ccccgaccaa
ctccccaccce
tcagttcttc
gagaggaagg

tgctggccaa

gcgcgcggag
cgggctcctg
acgcaggaac
cacctacctt
ctacagaact
gtggaggtgc
ctccttggag
cttctcaggt

ggaggccaag

ccctgaggac

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2066

60

120

180

240

300

360

420

480

540

600



cctgcccececge
gaccaagtcg
cggggcccaa
cgggctggag
ggcccccectg
gacccattgc
gggcctccag
cctgggagtc
cacccaggag
gggcagcggg
gggttgcacc
acaatgattg
acccccagcce
cccaggagcc
ggcttcccct
taatgtcctc
gcaccatgca
ccctctgtga
tcatctgctg
gcacatgcag
gggagccctc
caggctgccc
agcccccagg
ctactcctgc
cccctacctg
<210>
<211>

<212>
<213>

65
2054
DNA

<400> 65

tctggggtcc
gtgcttgggg
tggggatgag
ctgtgggcac
ggcccccagce
tgtccaacac
gccctccagg
ctggtcacat
agaagggcga
gggaacctgg
agctacgcga
ggctctatga
tccttcecgggg
gggacgagag
cctacctgga
agggtccctt
catgtctgag
agtgggggga
tctgagcatc
agatgacagg
ctgtgcccecct
aatcctctga
ccctcececegea
aaatgcttgt

attccccgceca

Homo sapiens

ccctectgec
gcttcccggg
aggcccacca
ccctggagag
ccctgttggg
cttcactgag
gcccatgggt
aggaccccca
gagaggactg
ccctaaggga
ggctttgaag
accagagctg
caagaggggc
aggctgaggg
ctcggccagce
ctgccatcta
gctgagcaag
ggcaggcctt
caggcccaaa
gcagggggca
ccctecttgt
ctggatcacc
tctcaggttg

gacagatgcc

100

cagggcagcc
cccaccggcce
ggtccacagg
aggggacctc
ccaccccatg
accaacaacc
ccccecctgggce
ggccccactg
cgtggggagc
gaccctggtg
attttagctg
gggtctgggg
ggacatgcaa
tggtggcggce
tgcctccagg
ggccttaggg
ggctgagagg
caaggaggga
ggcactgagg
gtcttcctcc
tgtccagtgc
gggggcttct
gggatgggga

aggaggtaga

ccggagatgg
ccaagggaga
gccccccagg
ctgggccacc
cccggatctc
actggcccca
ctcctggcecc
gacccaaagg
ctggccccca
agaagagcca
agagggtttt
cgggccctgce
ccaactaccg
ccctgaggca
gaccgcccgt
gtaagcaggt
agaggcttgg
tagaggtaca
gagtcaggag
ccctceccececcecga
tgggctcccc
tgcctcagtt
catggagagg

tgtgtgctgg

aggcctccag
tgccggcagt
gagccctggc
agggcctcct
ccagcatgga
gggacccact
cacaggtgtc
aatctctggc
aggctctgct
ctggggggag
aatcttggaa
cggcacaggc
gatcgtggcc
gaccaggcca
ccatatttat
ctcagtcctg
gcctcagttt
aggcttcgtc
ctggggctcg
ccaaacctcg
accccgaggt
cttccctctg

aaggggccgce

ccaataaagg

cgggcaggca ggcggggagg acaggctggg ggcggcgacc gcgaggggcc gcgcgcggag

ggcgcctggt gcagcatggg cggcccgcgg gcttgggcgce tgctctgcect cgggctcectg

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2060

60

120



ctcccgggag
tggtgctcct
cagcgagtgc
gtggtgagac
tgccctgggce
tggtcgggca
aactgcagca
atgctgactg
ccgctctggg
gtcggtgcectt
ccaatgggga
ggagctgtgg
cctgggcccc
ttgctgtcca
ccaggccctc
agtcctggtc
ggagagaagg
¢ggggggaac
caccagctac
attgggctct
agcctccttc
agccgggacg
ccctcectacc
cctcagggtc
tgcacatgtc
gtgaagtggg
gctgtctgag
gcagagatga
cctcctgtgce
gcccaatcct

caggccctcc

gcggcgctgce
atgtggtgac
tgcagaactg
ccacatacaa
actcaggagt
gtaccatgcg
aagtgtcaga
tcatagagca
gtccccctece
gggggcttce
tgagaggccc
gcacccctgg
cagcccctgt
acaccttcac
cagggcccat
acataggacc
gcgagagagg
ctggccctaa
gcgaggcttt
atgaaccaga
ggggcaagag
agagaggctg
tggactcggc
ccttctgcca
tgaggctgag
gggaggcagg
catccaggcc
cagggcaggg
ccctceectcec
ctgactggat

cgcatctcag

gtggagcatc
ccgcaccatc
cccctggcecc
ggtgatgtac
gagctgcgag
gcggatggcg
gctgacagag
gccagtacct
tgcccagggce
cgggcccacce
accaggtcca
agagagggga
tgggccaccc
tgagaccaac
gggtccccct
cccaggcccce
actgcgtggg
gggagaccct
gaagatttta
gctggggtct
gggcggacat
agggtggtgg
cagctgcctc
tctaggcctt
caagggctga
ccttcaagga
caaaggcact
ggcagtcttc
ttgttgtcca
caccgggggce

gttggggatg

101
ggggcagctc

tcatgccatg
atgagctgtc
aagatagtga
gaagcttcct
cttcggccca
cggctgaagg
ccaacaccag
agccccggag
ggccccaagg
cagggccccce
cctcctgggce
catgcccgga
aaccactggc
gggcctcctg
actggaccca
gagcctggcc
ggtgagaaga
gctgagaggg
ggggcgggcce
gcaaccaact
cggcccctga
cagggaccgc
aggggtaagc
gaggagaggc
gggatagagg
gagggagtca
ctcccectcec
gtgctgggct
ttcttgcctc

gggacatgga

cgttctccgg
tgcagaatgg
cggggagcag
ccgcccgtga
ctgcctectt
cagccttctc
tgctggaggc
ctacccctga
atggaggcct
gagatgccgg
cagggagccc
caccagggcc
tctcccagca
cccagggacc
gccccacagg
aaggaatctc
cccaaggctc
gccactgggg
ttttaatctt
ctgccggcac
accggatcgt
ggcagaccag
ccgtccatat
aggtctcagt
ttgggcctca
tacaaggctt
ggagctgggg
ccgaccaaac
ccccaccccg

agttcttccc

dgaggaagggg

acgcaggaac
cacctacctt
ctacagaact
gtggaggtgc
ggagcccatg
aggttgtctc
caagatgacc
ggaccctgcc
ccaggaccaa
cagtcggggce

tggccgggcet

tcctggeccce
tggagaccca
cactgggcct
tgtccctggg
tggccaccca
tgctgggcag
ggaggggttyg
ggaaacaatg
aggcaccccc
ggcccccagg
gccaggcttc
ttattaatgt
cctggcacca
gtttccctcet
cgtctcatct
ctcggcacat
ctcggggagce
aggtcaggct
tctgagcccc

ccgcctactc

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

1860

1920

1980



102

ctgcaaatgc ttgtgacaga tgccaggagg tagatgtgtg ctggccaata aaggccccta

cctgattccc

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

66
2048
DNA
Homo

<400> 66
cgggcaggca

ggcgectggt
ctcccgggag
tggtgctcct
cagcgagtgc
agacccacat
gggcactcag
ggcagtacca
agcaaagtgt
actgtcatag
tggggtcccc
gcttgggggce
gggatgagag
gtgggcaccc
cccccagcecce
tccaacacct
cctccagggce
ggtcacatag
aagggcgaga
gaacctggcc
ctacgcgagg
ctctatgaac
cttcggggca
gacgagagag
tacctggact

ggtcccttct

cgca

sapiens

ggcggggagyg
gcagcatggg
gcggcgctgce
atgtggtgac
tgcagaactg
acaaggtgat
gagtgagctg
tgcggcggat
cagagctgac
agcagccagt
ctcctgccca
ttccecgggec
gcccaccagg
ctggagagag
ctgttgggcc
tcactgagac
ccatgggtcc
gacccccagg
gaggactgcg
ctaagggaga
ctttgaagat
cagagctggg
agaggggcgg
gctgagggtg
cggccagctg

gccatctagg

acaggctggg
cggccegegg
gtggagcatc
ccgcaccatc
cccctggcecc
gtacaagata
cgaggaagct
ggcgcettcgg
agagcggctg
acctccaaca
gggcagcccce
caccggcccce
tccacagggc
gggacctcct
accccatgcc
caacaaccac
ccctgggect
ccccactgga
tggggagcct
ccctggtgag
tttagctgag
gtctggggcg
acatgcaacc
gtggcggcce
cctccaggga

ccttaggggt

ggcggcgacce
gcttgggcgce
ggggcagctce
tcatgccatg
atgagctgtc
gtgaccgccc
tcctetgect
cccacagcct
aaggtgctgg
ccagctaccc
ggagatggag
aagggagatg
cccccaggga
gggccaccag
cggatctccc
tggccccagg
cctggcccca
cccaaaggaa
ggcccccaag
aagagccact
agggttttaa
ggccctgceccg
aactaccgga
ctgaggcaga
ccgcccgtec

aagcaggtct

gcgaggggcce
tgctctgcect
cgttctccgg
tgcagaatgg
cggggagcag
gtgagtggag
ccttggagcc
tctcaggttg
aggccaagat
ctgaggaccc
gcctccagga
ccggcagtcg
gccctggececg
ggcctcctgg
agcatggaga
gacccactgg
caggtgtccc
tctctggcca
gctctgctgg
999999a999
tcttggaaac
gcacaggcac
tcgtggcccc
ccaggccagg
atatttatta

cagtcctggc

gcgcgcggag
cgggctcctg
acgcaggaac
cacctacctt
aactgtggtg
gtgctgccct
catgtggtcg
tctcaactgc
gaccatgctg
tgcccecgcetce
ccaagtcggt
gggcccaatg
ggctggagct
ccccecectggg
cccattgctg
gcctccaggce
tgggagtcct
cccaggagag
gcagcggggyg
gttgcaccag
aatgattggg
ccccagcectce
caggagccgg
cttccectcee
atgtcctcag

accatgcaca

2040

2054

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



tgtctgaggc
tggggggagg
tgagcatcca
atgacagggc
gtgcccctcecce
tcctcectgact
ctccecgcecatc
atgcttgtga
tccecegea

<210>
<211>

<212>
<213>

67

DNA

<400> 67
cgggcaggca

ggcgectggt
ctcccgggag
tggtgctcct
cagcgagtgc
gtggtgagac
tgccctgggce
cccatgtggt
tgtctcaact
atgaccatgc
cctgcccececge
gaccaagtcg
cggggcccaa
cgggctggag
ggcccccectg
gacccattgc
gggcctccag

cctgggagtc

1997

tgagcaaggg
caggccttca
ggcccaaagg
agggggcagt
ctccttgttg
ggatcaccgg
tcaggttggg

cagatgccag

Homo sapiens

ggcggggagyg
gcagcatggg
gcggcgctge
atgtggtgac
tgcagaactg
ccacatacaa
actcaggagt
cgggcagtac
gcagcaaagt
tgactgtcat
tctggggtcc
gtgcttgggg
tggggatgag
ctgtgggcac
ggcccccagce
tgtccaacac
gccctccagg

ctggtcacat

ctgagaggag
aggagggata
cactgaggga
cttcctccce
tccagtgctg
gggcttcttg
gatggggaca

gaggtagatg

acaggctggg
cggccegegg
gtggagcatc
ccgcaccatc
cccctggcecc
ggtgatgtac
gagctgcgag
catgcggcgg
gtcagagctg
agagcagcca
ccctectgec
gcttcccggg
aggcccacca
ccctggagag
ccctgttggg
cttcactgag
gcccatgggt

aggactgcgt

103

aggcttgggc

gaggtacaag
gtcaggagct
ctccccgacc
ggctccccac
cctcagttct
tggagaggaa

tgtgctggcc

ggcggcgacce
gcttgggcge
ggggcagctce
tcatgccatg
atgagctgtc
aagatagtga
gaagttgcag
atggcgcttc
acagagcggc
gtacctccaa
cagggcagcc
cccaccggcce
ggtccacagg
aggggacctc
ccaccccatg
accaacaacc

ccccecctgggce

ggggagcctg

ctcagtttcc
gcttcgtctc
ggggctcggce
aaacctcggg
cccgaggtca
tccectcectgag

ggggccgect

aataaaggcc

gcgaggggcce
tgctctgcect
cgttctccgg
tgcagaatgg
cggggagcag
ccgcccgtga
cttcctcectge
ggcccacagc
tgaaggtgct
caccagctac
ccggagatgg
ccaagggaga
gccccccagg
ctgggccacc
cccggatctc
actggcccca
ctcctggcecc

gcccccaagqg

ctctgtgaag
atctgctgtc
acatgcagag
gagccctcct
ggctgcccaa
cccccaggcece
actcctgcaa

cctacctgat

gcgcgcggag
cgggctcctg
acgcaggaac
cacctacctt
ctacagaact
gtggaggtgc
ctccttggag
cttctcaggt
ggaggccaag
ccctgaggac
aggcctccag
tgccggcagt
gagccctggc
agggcctcct
ccagcatgga
gggacccact
cacaggtgtc

ctctgctggg

1620

1680

1740

1800

1860

1920

1980

2040

2048

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



cagcgggggyg
ttgcaccagc
atgattgggc
cccagcctcec
aggagccggg
ttccectect
tgtcctcagg
ccatgcacat
tctgtgaagt
tctgctgtcet
catgcagaga
agccctcectg
gctgcccaat
ccccaggcecce
ctcctgcaaa
ctacctgatt
<210>
<211>

<212>
<213>

68

DNA

<400> 68
cgggcaggca

ggcgectggt
ctcccgggag
tggtgctcct
cagcgagtgc
gtggtgagac
tgccctgggce
cccatgtggt
tgtctcaact
atgaccatgc
cctgccececge

ggagacccat

1823

aacctggccc
tacgcgaggc
tctatgaacc
ttcggggcaa
acgagagagg
acctggactc
gtcccttctg
gtctgaggct
ggggggaggc
gagcatccag
tgacagggca
tgcccctececce
cctctgactg
tccecgecatcet
tgcttgtgac

ccccgceca

Homo sapiens

ggcggggagyg
gcagcatggg
gcggcgctge
atgtggtgac
tgcagaactg
ccacatacaa
actcaggagt
cgggcagtac
gcagcaaagt
tgactgtcat
tctggggtcc

tgctgtccaa

taagggagac
tttgaagatt
agagctgggg
gaggggcgga
ctgagggtgg
ggccagctgc
ccatctaggc
gagcaagggc
aggccttcaa
gcccaaaggc
gggggcagtc
tccttgttgt
gatcaccggg

caggttgggg

agatgccagg

acaggctggg
cggccegegg
gtggagcatc
ccgcaccatc
cccctggcecc
ggtgatgtac
gagctgcgag
catgcggcgg
gtcagagctg
agagcagcca
ccctectgec

caccttcact

104
cctggtgaga

ttagctgaga
tctggggcgg
catgcaacca
tggcggcccc
ctccagggac
cttaggggta
tgagaggaga
ggagggatag
actgagggag
ttccteecccee
ccagtgctgg
ggcttcttgc
atggggacat

aggtagatgt

ggcggcgacce
gcttgggcgce
ggggcagctce
tcatgccatg
atgagctgtc
aagatagtga
gaagttgcag
atggcgcttc
acagagcggc
gtacctccaa
cagggcagcc

gagaccaaca

agagccactg
gggttttaat
gccctgccgg
actaccggat
tgaggcagac
cgcccgtcca
agcaggtctc
ggcttgggce
aggtacaagg
tcaggagctg
tcceccgacca
gctccccacc
ctcagttctt
ggagaggaag

gtgctggcca

gcgaggggcce
tgctctgcect
cgttctccgg
tgcagaatgg
cggggagcag
ccgcccgtga
cttcctcectge
ggcccacagc
tgaaggtgct
caccagctac
ccggagatgg

accactggcc

ggg999agggg

cttggaaaca
cacaggcacc
cgtggccccc
caggccaggc
tatttattaa
agtcctggca
tcagtttccc
cttcgtctca
gggctcggca
aacctcgggg
ccgaggtcag
ccctctgagce
gggccgccta

ataaaggccc

gcgcgcggag
cgggctcctg
acgcaggaac
cacctacctt
ctacagaact
gtggaggtgc
ctccttggag
cttctcaggt
ggaggccaag
ccctgaggac
aggcctccag

ccagggaccc

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

1997

60

120

180

240

300

360

420

480

540

600

660

720



actgggcctc
gtccctggga
ggccacccag
gctgggcagc
gaggggttgc
gaaacaatga
ggcaccccca
gcccccagga
ccaggcttcc
tattaatgtc
ctggcaccat
tttccctetg
gtctcatctg
tcggcacatg
tcggggagcee

ggtcaggctg
ctgagccccc
cgcctactcc
aggcccctac
<210>
<211>

<212>
<213>

69

DNA

<400> 69
cgggcaggca

ggcgectggt
ctcccgggag
tggtgctcct
cagcgagtgc
gtggtgagac
tgccctgggce

gagctgacag

1976

caggccctcc
gtcctggtca
gagagaaggg
ggggggaacc
accagctacg
ttgggctcta
gcctcecctteg
gccgggacga
cctcctacct
ctcagggtcc
gcacatgtct
tgaagtgggg
ctgtctgagc
cagagatgac
ctcctgtgcc
cccaatcctc
aggccctccc
tgcaaatgct

ctgattcccc

Homo sapiens

ggcggggagyg
gcagcatggg
gcggcgctge
atgtggtgac
tgcagaactg
ccacatacaa
actcaggagt

agcggctgaa

agggcccatg
cataggaccc
cgagagagga
tggccctaag
cgaggctttg
tgaaccagag
gggcaagagg
gagaggctga
ggactcggcc
cttctgccat
gaggctgagc
ggaggcaggc
atccaggccc
agggcagggyg
cctccctect
tgactggatc
gcatctcagg
tgtgacagat

gca

acaggctggg
cggccegegg
gtggagcatc
ccgcaccatc
cccctggcecc
ggtgatgtac
gagctgcgag

ggtgctggag

105

ggtccccctg
ccaggcccca
ctgcgtgggg
ggagaccctg
aagattttag
ctggggtctg
ggcggacatg
gggtggtggce
agctgcctcc
ctaggcctta
aagggctgag
cttcaaggag
aaaggcactg
gcagtcttcc
tgttgtccag
accgggggcet
ttggggatgg

gccaggaggt

ggcggcgacce
gcttgggcge
ggggcagctce
tcatgccatg
atgagctgtc
aagatagtga
gaaggttgtc

gccaagatga

ggcctcctgg
ctggacccaa
agcctggccc
gtgagaagag
ctgagagggt
gggcgggcecce
caaccaacta
ggcccctgag
agggaccgcc
ggggtaagca
aggagaggct
ggatagaggt
agggagtcag
tcccectecee
tgctgggctc
tcttgcctca

ggacatggag

agatgtgtgc

gcgaggggcce
tgctctgcect
cgttctccgg
tgcagaatgg
cggggagcag
ccgcccgtga
tcaactgcag

ccatgctgac

ccccacaggt
aggaatctct
ccaaggctct
ccactggggg
tttaatcttg
tgccggcaca
ccggatcgtg
gcagaccagg
cgtccatatt
ggtctcagtc
tgggcctcag
acaaggcttc
gagctggggce
cgaccaaacc
cccaccccga
gttcttccct

aggaaggggc

tggccaataa

gcgcgcggag
cgggctcctg
acgcaggaac
cacctacctt
ctacagaact
gtggaggtgc
caaagtgtca

tgtcatagag

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1823

60

120

180

240

300

360

420

480



cagccagtac
cctgcccagg
cccgggcecca
ccaccaggtc
ggagagaggg
gttgggccac
actgagacca
atgggtcccc
cccccaggcece
ggactgcgtg
aagggagacc
ttgaagattt
gagctggggt
aggggcggac
tgagggtggt
gccagctgcc
catctaggcc
agcaagggct
ggccttcaag
cccaaaggca
ggggcagtct
ccttgttgtc
atcaccgggg

aggttgggga

gatgccagga

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

70
2111
DNA
Homo

<400> 70

ctccaacacc
gcagccccgg
ccggccccaa
cacagggccc
gacctcctgg
cccatgcccg
acaaccactg
ctgggcctcc
ccactggacc
gggagcctgg
ctggtgagaa
tagctgagag
ctggggcggg
atgcaaccaa
ggcggcccct
tccagggacc
ttaggggtaa
gagaggagag
gagggataga
ctgagggagt
tccteecect
cagtgctggg
gcttcttgcc
tggggacatg

ggtagatgtg

sapiens

agctacccct
agatggaggc
gggagatgcc
cccagggagce
gccaccaggg
gatctcccag
gccccaggga
tggccccaca
caaaggaatc
cccccaaggce
gagccactgg
ggttttaatc
ccctgceccggce
ctaccggatc
gaggcagacc
gcccgtceccat
gcaggtctca
gcttgggcct
ggtacaaggc
caggagctgg
ccccgaccaa
ctccccaccce
tcagttcttc
gagaggaagg

tgctggccaa

106
gaggaccctg

ctccaggacc
ggcagtcggg

cctggccggg

cctcctggec
catggagacc
cccactgggc
ggtgtccctg
tctggccacc
tctgctgggce
ggggaggggt
ttggaaacaa
acaggcaccc
gtggccccca
aggccaggct
atttattaat
gtcctggcac
cagtttccct
ttcgtctcat
ggctcggcac
acctcgggga
cgaggtcagg
cctctgagcc
ggccgcctac

taaaggcccc

ccccecgcetcetg
aagtcggtgc
gcccaatggg
ctggagctgt
cccctgggec
cattgctgtc
ctccaggccc
ggagtcctgg
caggagagaa
agcgggggga
tgcaccagct
tgattgggct
ccagcctcct
ggagccggga
tccccectecta
gtcctcaggg
catgcacatg
ctgtgaagtg
ctgctgtctg
atgcagagat
gccctcecectgt
ctgcccaatc
cccaggccct
tcctgcaaat

tacctgattc

gggtccccct
ttgggggctt
gatgagaggc
gggcacccct
cccagcccect
caacaccttc
tccagggccc
tcacatagga
gggcgagaga
acctggccct
acgcgaggct
ctatgaacca
tcggggcaag
cgagagaggc
cctggactcg
tccecttetge
tctgaggctg
gggggaggca
agcatccagg
gacagggcag
gcccctecect
ctctgactgg
cccgcatctce
gcttgtgaca

ccegcea

cgggcaggca ggcggggagg acaggctggg ggcggcgacc gcgaggggcc gcgcgcggag

ggcgcctggt gcagcatggg cggcccgcgg gcttgggcecgce tgctctgcect cgggctcectg

ctcccgggag gcggcgctge gtggagcatc ggggcagctc cgttctccgg acgcaggaac

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1976

60

120

180



tggtgctcct
cagcgagtgc
gtggtgagac
tgccctgggce
cccatgtggt
tgtctcaact
atgaccatgc
cctgccececge
gggctgccag
ggtgcttggg
atggggatga
gctgtgggca
gggcccccag
ctgtccaaca
ggccctccag
cctggtcaca
gagaagggcg
ggggaacctg
cagctacgcg
gggctctatg
ctccttcggg
cgggacgaga
tcctacctgg
cagggtccct
acatgtctga
aagtgggggg
gtctgagcat
gagatgacag
cctgtgcccc
caatcctctg

gccctceccececge

atgtggtgac
tgcagaactg
ccacatacaa
actcaggagt
cgggcagtac
gcagcaaagt
tgactgtcat
tctggggtcc
gagccataga
ggcttcccgg
gaggcccacc
cccctggaga
cccctgttgg
ccttcactga
ggcccatggg
taggaccccc
agagaggact
gccctaaggg
aggctttgaa
aaccagagct
gcaagagggg
gaggctgagg
actcggccag
tctgccatct
ggctgagcaa
aggcaggcct
ccaggcccaa
ggcagggggc
tccectecttg
actggatcac

atctcaggtt

ccgcaccatc
cccctggcecc
ggtgatgtac
gagctgcgag
catgcggcgg
gtcagagctg
agagcagcca
ccctectgec
gagtgtgagg
gcccaccggce
aggtccacag
gaggggacct
gccaccccat
gaccaacaac
tccecectggg
aggccccact
gcgtggggag
agaccctggt
gattttagct
ggggtctggg
cggacatgca
gtggtggcgg
ctgcctccag
aggccttagg
gggctgagag
tcaaggaggg
aggcactgag
agtcttcctc
ttgtccagtg
cgggggctte

ggggatgggg

107

tcatgccatg
atgagctgtc
aagatagtga
gaagttgcag
atggcgcttc
acagagcggc
gtacctccaa
cagggcagcc
gtcccgcectgce
cccaagggag
ggccccccag
cctgggccac
gcccggatcet
cactggcccc
cctcctggcec
ggacccaaag
cctggccccc
gagaagagcc
gagagggttt
gcgggccctg
accaactacc
cccctgaggce
ggaccgcccg
ggtaagcagg
gagaggcttg
atagaggtac
ggagtcagga
ccccteeccg
ctgggctccc
ttgcctcagt

acatggagag

tgcagaatgg
cggggagcag
ccgcccgtga
cttcctctge
ggcccacagc
tgaaggtgct
caccagctac
ccggagatgg
ttccccgaaa
atgccggcag
ggagccctgg
cagggcctcc
cccagcatgg
agggacccac
ccacaggtgt
gaatctctgg
aaggctctgc
actgggggga
taatcttgga
ccggcacagg
ggatcgtggce
agaccaggcc
tccatattta
tctcagtcct
ggcctcagtt
aaggcttcgt
gctggggcte
accaaacctc
caccccgagg

tcttcectet

dgaaggggccg

cacctacctt
ctacagaact
gtggaggtgc
ctccttggag
cttctcaggt
ggaggccaag
ccctgaggac
aggcctccag
tgaccaagtc
tcggggccca
ccgggctgga
tggcccccect
agacccattg
tgggcctcca
ccctgggagt
ccacccagga
tgggcagcgg
ggggttgcac
aacaatgatt
cacccccagce
ccccaggagce
aggcttcccc
ttaatgtcct
ggcaccatgc
tccectetgtg
ctcatctgct
ggcacatgca
ggggagccct
tcaggctgcc
gagcccccag

cctactcctg

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

1860

1920

1980

2040



108

caaatgcttg tgacagatgc caggaggtag atgtgtgctg gccaataaag gcccctacct

gattccccgce

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

71
707
DNA

<400> 71

agatgaccat
accctgcccc
aggggctgce
tcggtgcttg
caatggggat
gagctgtggg
ctgggccccc
tgctgtccaa
caggccctcc
gtcctggtca
gagagaaggg

ggggggaacc

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

72
2034
DNA

<400> 72
ggtgagtgcc

cttccctgcet
tcagcacccc
ttcactgacc
ggggtcagac
gaggagaagc
ttgggagccc
catccccctg
cccactgctc

tgtataccca

a

Homo sapiens

gctgactgtc
gctctggggt
aggagccata
ggggcttccc
gagaggccca
cacccctgga
agcccctgtt
caccttcact
agggcccatg
cataggaccc
cgagagagga

tggccctaag

Homo sapiens

cgcaatgctg
cctgacatgg
accacggagt
cacattccct
atgtccctgce
agcaatgctt
caaggaagga
ttagactacc
caggctgcct

caaatccgtg

atagagcagc
cccectectg
gagagtgtga
gggcccaccg
ccaggtccac
gagaggggac
gggccacccce
gagaccaaca
ggtccccctg
ccaggcccca
ctgcgtgggg

ggagaccctg

ccccacagcet
ccaggatgac
gccctgccca
gggcacctac
ccttctggag
gccccatgtg
agactcagcc
aggcagccta
tgtcctgtcg

tgattccatt

cagtacctcc
cccagggcag
gggtcccgcet
gccccaaggg
agggcccccce
ctcctgggcecc
atgcccggat
accactggcc
ggcctcctgg
ctggacccaa

agcctggccc

gtgagaagag

cctctggcca
ctgggccctt
cgcctgggcet
acttatcagg
cttccatgcet
accagggttt
tggacgaggt
ggcctgtgga
ctcaaggcca

gcaggtccac

aacaccagct
ccccggagat
gcttccccga
agatgccggc
agggagccct
accagggcct
ctcccagcat
ccagggaccc
ccccacaggt
aggaatctct
ccaaggctct

ccactgg

tccccetecac
tcatctactt
ccatgaagtc
ctctgagctg
gctgggagca
ctatgagggg
ggagaactag
ctccggggcec
ccctgggect

agggcccccce

acccctgagg
ggaggcctcc
aatgaccaag
agtcggggcc

ggccgggctg

cctggccccc
ggagacccat
actgggcctc
gtccctggga
ggccacccag

gctgggcage

caggtgggcce
gcctcttcac
ctctcttatg
ggcactgggt
gggctgggca
ttttgggggt
gtgctgtgct
ctctctcatg
ccttgcctcecce

agggagccct

2100

2111

60

120

180

240

300

360

420

480

540

600

660

707

60

120

180

240

300

360

420

480

540

600



ggccgggctg
cctggccccc
ggtgagtccc
gcccgctacc
tgacccagtc
gaccagagag
aaacccaggc
cttggaactg
aagtgagtcc
tccttggcett
agtgtggagc
accattcatt
caatgacagt
gtaggtggtg
gctctgaaaa
ccacatctcc
gcaggtgccc
cttggcagag
catctttgct
ctggccccag
tcctggeccce
tctcacccat
tccacccttg
gtatttattg
<210>
<211>

<212>
<213>

73
518
PRT

<400> 73

gagctgtggg
ctgggccccc
cctgggatcc
atctgccacg
ctccagcagg
ggaaggtggc
tgcctccaga
gctggaatcc
tgaactccca
cttccctttg
gccaggtttc
cattctgcca
gccagcctcc
gataaatggt
gtagaaagtg
ctgcctcectg
aggtggtacc
gtggcaggtg
cacccaggag
ggacccactg
acaggtgtcc
gtgtctgtcc
tatccatcta

agcacttaat

Homo sapiens

cacccctgga
agcccctgtt
cagcaggtgg
tgccttcectgt
cgccgttgtc
ttgccagggt
acctgtgcectt
agttctcgga
aggccacagg
gcagcccagce
agcctcttcet
tcccagecatt
cagagctgcg
atcttttatt
ttgctggatg
gtcttgcggg
agccatgctg
aagactaacc
acccattgcet
ggcctccagg
ctgggagtcc
atctttccat
tccatccatc

atgcaaacta

109

gagaggggac
gggccacccce
aggtgggggt
gtgccagccc
ctcctgtggt
cccacagcct
agagccaccg
acactgggac
cccggceccct
ctgacctgcc
ccactgtgtt
cattccatct
taacatccat
gtcattccca
tcaccagctg
accaacactc
caggctgccc
accccactct
gtccaacacc
ccctccaggg
tggtcacata
ctatgcatac
cattcatcct

ccttccataa

ctcctgggcecc
atgcccggat
ggagtagcca
tgctcacgat
tacaggtgag
gggcgtaggg
ggcatcaggc
gcaaaagacc
cctccaggcc
catgggctgc
tttggtgcac
cactatccat
gtacagaagc
tttgacaggt
gattgcagtg
tccacactcc
catagggcag
acccagctct
ttcactgaga
cccatgggtc
gtgagtagtt
atccatacat
tccattcatt

atcttattca

accagggcct
ctcccagcat
tcagcacagt
aggccacatg
gaacactgag
gaacggcttc
cctcccaagce
cggcggcagg
ctgacgtgcg
caggggtcag
aacccagcac
acgatgggga
ctggcacaca
gacagtacag
gggttagaac
tcaccctgga
tccaagctgt
actcactcat
ccaacaacca
cccctgggec
ctccttgtac
ctgtccatca
cattcaacaa

atcc

Met Leu Ala Ala Ala Ser Lys Tyr Arg His Gly Asn Met Val Phe Phe

1

5

10

15

Asp Val Leu Gly Leu Phe Val Ile Ala Tyr Pro Ser Arg Ile Gly Ser

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2034



Ile

Lys

Leu

65

Thr

Ser

Thr

Tyr

Ser

145

Leu

Thr

Lys

Ala

Gly

225

Leu

Tyr

Ile

Phe

50

Cys

Val

Trp

Val

Met

130

Leu

Cys

Lys

Phe

Leu

210

Arg

Ala

Leu

Asn

35

Leu

Gly

Leu

Tyr

Ala

115

Asn

Phe

Ser

Leu

Ile

195

Tyr

Ser

Gly

Ala

20

Tyr

Gln

Leu

Ile

Asn

100

Lys

Ala

Val

Ala

Cys

180

Ala

Leu

Gly

Cys

Lys
260

Met

Pro

Gly

Ile

85

His

Ile

Ser

His

Phe

165

Val

Phe

Ile

Ser

Thr

245

Ser

Val

Lys

Ile

70

Ala

Phe

Ile

Ala

Cys

150

Ile

His

Tyr

Trp

Glu

230

Met

Thr

Val

His

55

Thr

Val

Tyr

Leu

Gln

135

Cys

Ser

Lys

Leu

Ala

215

Ile

Ile

Lys

Met

40

Lys

Leu

Phe

Val

Ile

120

Tyr

Phe

Ala

Asp

Leu

200

Val

Pro

Leu

Lys

110

25

Gly

Thr

Ile

Ile

Ser

105

His

Leu

Leu

Val

Phe

185

Gly

Phe

Pro

Ser

Thr
265

Val

Gly

Ser

Ser

90

Val

Thr

Gly

Val

Trp

170

Lys

Met

Glu

Asp

Ser

250

Met

Val

Asn

Trp

75

Leu

Cys

Leu

Glu

Thr

155

Val

Gln

Phe

Met

Val

235

Tyr

Leu

Leu

Tyr

60

Phe

Ile

Leu

Ala

Val

140

Leu

Ala

His

Ile

Phe

220

Val

Phe

Thr

Tyr

45

Lys

Thr

Gly

Tyr

Lys

125

Phe

Thr

Phe

Gly

Pro

205

Thr

Leu

Ile

Leu

30

Leu

Lys

Ser

Gln

Gly

110

Arg

Phe

Tyr

Pro

Ala

190

Tyr

Pro

Ala

Asn

Thr
270

Gly

Asp

Leu

Ser

95

Thr

Phe

Asp

Gln

Leu

175

Gln

Leu

Ile

Ser

Phe

255

Leu

Lys

Phe

Val

80

Leu

Ala

Tyr

Ile

Gly

160

Leu

Gly

Tyr

Leu

Ile

240

Ile

Val



Cys

Ser

Met

305

Ser

Thr

Glu

Leu

Asn

385

Ser

Tyr

Asn

Ser

Val

465

His

Lys

Tyr

Ala

Ser

290

Thr

Gly

Pro

Asn

Ile

370

Pro

Ile

Val

Gly

His

450

Ser

Tyr

Glu

Asp

Ile

275

Asn

Arg

Ile

His

Ala

355

Arg

Pro

Lys

Arg

Thr

435

Gly

Glu

Leu

Lys

Leu

Thr

Pro

Thr

Trp

Ile

340

Pro

Lys

His

Leu

Ala

420

Pro

Leu

Glu

Ser

Phe

500

Phe

Phe

Ala

Phe

Ile

325

Pro

Leu

Asn

Phe

Thr

405

His

Val

Gln

His

Gly

485

Pro

Val

Leu

Asn

His

310

Asn

Glu

Cys

Trp

Arg

390

Phe

Lys

Thr

Ala

Pro

470

Glu

Asp

Phe

Leu

Pro

295

Asp

Gly

Ile

Gly

Tyr

375

Leu

Glu

Gly

Ser

Ser

455

Glu

Asp

Trp

Val

280

Lys

Leu

Phe

Asn

Phe

360

Leu

Ile

Ala

Ser

Lys

440

Ala

Gly

Lys

Thr

111

Cys

Pro

Glu

Asp

Asp

345

Pro

Pro

Ser

Thr

Thr

425

Gly

Trp

Met

Arg

Phe
505

Ser

Lys

Gly

Tyr

330

Ser

Trp

Ala

Lys

Gly

410

Leu

Gly

Gln

Val

Ser

490

Pro

Gly

Arg

Asn

315

Thr

Ile

Tyr

Pro

Glu

395

Pro

Ser

Asp

Phe

Thr

475

Pro

Ser

Thr

Val

300

Ala

Gly

Arg

Leu

Glu

380

Gln

Ser

Gln

Tyr

Trp

460

Val

Gln

Ala

Phe

285

Phe

Val

Ile

Ala

Pro

365

Val

Thr

His

Trp

Phe

445

Ile

Ala

Leu

Trp

Phe

Leu

Lys

Ser

His

350

Val

Ser

Pro

Met

Ser

430

Val

Glu

Ile

Asp

Val
510

Pro

Gln

Arg

His

335

Cys

His

Pro

Trp

Ser

415

Leu

Phe

Val

Ala

Ala

495

Cys

Tyr

His

Asp

320

Ile

Glu

Phe

Arg

Asp

400

Phe

Gly

Tyr

Gln

Ala

480

Leu

Thr



515
<210> 74
<211> 904
<212> PRT

<213> Homo
<400> 74
Met Glu Trp

1

Val Glu Arg

Ala Arg Ala
35

Thr Arg Lys
50

Gly Thr Gly
65

Leu Ile Ala

Leu Arg Gly

Arg Asp Tyr
115

Ser Pro Glu
130

Lys Leu Ile
145

Val Gln Arg

Thr Ser Tyr

Arg Asp Gly
195

sapiens

Gly Ser

Arg Glu
20

Gln Glu

Arg Ser

Leu Ser

Leu Arg
85

Ala Ala
100

Leu Glu

Asn Glu

Glu Val

Pro Thr
165

Tyr Asp
180

Ala Gln

Glu

Gly

Pro

Pro

Glu

70

Thr

Gly

His

Ile

Gln

150

Gly

Asn

His

Ser

Ala

Leu

Gly

55

Val

Leu

His

Ile

Leu

135

Ser

Ser

Ile

Ala

Ala

Ala

Val

40

Gly

Arg

Val

Arg

Thr

120

Thr

Asn

Phe

Thr

Val
200

112

Ala

Ala

25

Asp

Ser

Ala

Gln

Gly

105

Ser

Val

Ser

Ser

Asn

185

Leu

Val

10

Ala

Gly

Gly

Ala

Leu

90

Glu

Ile

His

Leu

Ile

170

Val

Ala

Arg

Pro

Cys

Gly

Leu

75

Ser

Phe

Gly

Tyr

His

155

Asp

Val

Asn

Arg

Pro

Ser

Ala

60

Gly

Leu

Asp

Pro

Leu

140

Lys

Phe

Val

Cys

His

Pro

Gly

45

Ser

Leu

Gln

Ala

Arg

125

Leu

Ile

Leu

Lys

His
205

Arg

Glu

30

Gly

Arg

Ala

Gln

Leu

110

Thr

Glu

Ser

Gly

Leu

190

Phe

Val

15

Arg

Gly

Gly

Leu

Leu

95

Gln

Thr

Gln

Val

Gly

175

Glu

Asp

Gly

Glu

Arg

Ala

Tyr

80

Val

Ala

Gly

Ile

Asp

160

Phe

Pro

Ser



Val

Met

225

His

Ala

Ala

Phe

Ala

305

Ser

Gly

Tyr

Gln

Ser

385

Phe

Gly

Gly

Asp

Ala

210

Leu

Ala

Ser

Phe

Gln

290

Ala

Gly

Asn

His

Arg

370

Asp

Phe

Ser

Lys

Phe
450

Asn

Glu

Val

His

Ile

275

Thr

Lys

Ile

Ile

Thr

355

Ala

Met

Asp

Ile

Lys

435

Leu

Ser

Val

Ile

Gly

260

Asn

Gly

His

Ile

Pro

340

Lys

Gly

Leu

Val

Ile

420

Phe

Cys

Pro

Leu

Phe

245

Phe

Leu

Pro

Pro

Pro

325

Gly

Tyr

Asp

Ala

Leu

405

Asn

Leu

Gly

Gly

Arg

230

Leu

Ile

Glu

Glu

Phe

310

Ser

Ile

Asp

Asn

Ala

390

Gly

Tyr

Gln

Leu

Ala

215

Val

Phe

Thr

Ala

Asn

295

Ala

Asp

Asp

Thr

Ile

375

Ala

Leu

Met

Pro

Gly
455

Ser

Leu

Asn

Gln

Ala

280

Pro

Ser

Thr

Leu

Ala

360

Leu

Ser

Phe

Val

Lys

440

Ile

113

Asp

Ser

Gly

His

265

Gly

Trp

Val

Asp

Ala

345

Asp

Ala

Lys

Val

Val

425

His

Thr

Asp

Thr

Ala

250

Pro

Val

Leu

Val

Phe

330

Phe

Arg

Val

Tyr

Ile

410

Met

Lys

Leu

Ala

Ser

235

Glu

Trp

Gly

Val

Ala

315

Arg

Ile

Ile

Leu

Arg

395

Ala

Gly

Thr

Ile

Val

220

Ser

Glu

Ala

Gly

Gln

300

Gln

Ile

Glu

Leu

Lys

380

His

Tyr

Val

Gly

Ser
460

Ser

Glu

Asn

Ser

Lys

285

Ala

Glu

Tyr

Asn

Thr

365

His

Gly

Pro

Val

Asn

445

Trp

Cys

Ala

Val

Leu

270

Glu

Tyr

Val

Arg

Gly

350

Asp

Leu

Asn

Ser

Leu

430

Tyr

Phe

Ser

Leu

Leu

255

Ile

Leu

Val

Phe

Asp

335

Tyr

Ser

Ala

Met

Arg

415

Tyr

Lys

Thr

Val

His

240

Gln

Arg

Val

Ser

Gln

320

Phe

Ile

Ile

Thr

Val

400

Ile

Leu

Lys

Ser



Leu

465

Ser

Thr

Phe

Asp

Gln

545

Leu

Gln

Leu

Ile

Ser

625

Phe

Leu

Pro

Gln

Val

Leu

Ala

Tyr

Ile

530

Gly

Leu

Gly

Tyr

Leu

610

Ile

Ile

Val

Tyr

His
690

Thr

Ser

Thr

Tyr

515

Ser

Leu

Thr

Lys

Ala

595

Gly

Leu

Tyr

Cys

Ser

675

Met

Val

Trp

Val

500

Met

Leu

Cys

Lys

Phe

580

Leu

Arg

Ala

Leu

Ala

660

Ser

Thr

Leu

Tyr

485

Ala

Asn

Phe

Ser

Leu

565

Ile

Tyr

Ser

Gly

Ala

645

Ile

Asn

Arg

Ile

470

Asn

Lys

Ala

Val

Ala

550

Cys

Ala

Leu

Gly

Cys

630

Lys

Thr

Pro

Thr

Ile

His

Ile

Ser

His

535

Phe

Val

Phe

Ile

Ser

615

Thr

Ser

Phe

Ala

Phe
695

Ala

Phe

Ile

Ala

520

Cys

Ile

His

Tyr

Trp

600

Glu

Met

Thr

Leu

Asn

680

His

114

Val

Tyr

Leu

505

Gln

Cys

Ser

Lys

Leu

585

Ala

Ile

Ile

Lys

Leu

665

Pro

Asp

Phe

Val

490

Ile

Tyr

Phe

Ala

Asp

570

Leu

Val

Pro

Leu

Lys

650

Val

Lys

Leu

Ile

475

Ser

His

Leu

Leu

Val

555

Phe

Gly

Phe

Pro

Ser

635

Thr

Cys

Pro

Glu

Ser

Val

Thr

Gly

Val

540

Trp

Lys

Met

Glu

Asp

620

Ser

Met

Ser

Lys

Gly
700

Leu

Cys

Leu

Glu

525

Thr

Val

Gln

Phe

Met

605

Val

Tyr

Leu

Gly

Arg

685

Asn

Ile

Leu

Ala

510

Val

Leu

Ala

His

Ile

590

Phe

Val

Phe

Thr

Thr

670

Val

Ala

Gly

Tyr

495

Lys

Phe

Thr

Phe

Gly

575

Pro

Thr

Leu

Ile

Leu

655

Phe

Phe

Val

Gln

480

Gly

Arg

Phe

Tyr

Pro

560

Ala

Tyr

Pro

Ala

Asn

640

Thr

Phe

Leu

Lys



Arg Asp
705

His Ile

Cys Glu

His Phe

Pro Arg
770

Trp Asp
785

Ser Phe

Leu Gly

Phe Tyr

Val Gln
850

Ala Ala
865

Ala Leu

Cys Thr

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

<400>

Met Val
1

Ser

Thr

Glu

Leu

755

Asn

Ser

Tyr

Asn

Ser

835

Val

His

Lys

Tyr

75
419
PRT
Homo

75

Val

Gly

Pro

Asn

740

Ile

Pro

Ile

Val

Gly

820

His

Ser

Tyr

Glu

Asp
900

Ile

His

725

Ala

Arg

Pro

Lys

Arg

805

Thr

Gly

Glu

Leu

Lys

885

Leu

sapiens

Trp

710

Ile

Pro

Lys

His

Leu

790

Ala

Pro

Leu

Glu

Ser

870

Phe

Phe

Ile

Pro

Leu

Asn

Phe

775

Thr

His

Val

Gln

His

855

Gly

Pro

Val

Asn

Glu

Cys

Trp

760

Arg

Phe

Lys

Thr

Ala

840

Pro

Glu

Asp

Phe

115

Gly

Ile

Gly

745

Tyr

Leu

Glu

Gly

Ser

825

Ser

Glu

Asp

Trp

Phe

Asn

730

Phe

Leu

Ile

Ala

Ser

810

Lys

Ala

Gly

Lys

Thr
890

Asp

715

Asp

Pro

Pro

Ser

Thr

795

Thr

Gly

Trp

Met

Arg

875

Phe

Tyr

Ser

Trp

Ala

Lys

780

Gly

Leu

Gly

Gln

Val

860

Ser

Pro

Thr

Ile

Tyr

Pro

765

Glu

Pro

Ser

Asp

Phe

845

Thr

Pro

Ser

Gly

Arg

Leu

750

Glu

Gln

Ser

Gln

Tyr

830

Trp

Val

Gln

Ala

Ile

Ala

735

Pro

Val

Thr

His

Trp

815

Phe

Ile

Ala

Leu

Trp
895

Ser

720

His

Val

Ser

Pro

Met

800

Ser

Val

Glu

Ile

Asp

880

Val

Met Gly Val Val Leu Tyr Leu Gly Lys Lys Phe Leu Gln

5

10

15



Pro

Gly

Ile

His

65

Ile

Ser

His

Phe

Val

145

Phe

Ile

Ser

Thr

Ser

225

Phe

Ala

Lys

Ile

Ala

50

Phe

Ile

Ala

Cys

Ile

130

His

Tyr

Trp

Glu

Met

210

Thr

Leu

Asn

His

Thr

35

Val

Tyr

Leu

Gln

Cys

115

Ser

Lys

Leu

Ala

Ile

195

Ile

Lys

Leu

Pro

Lys

20

Leu

Phe

Val

Ile

Tyr

100

Phe

Ala

Asp

Leu

Val

180

Pro

Leu

Lys

Val

Lys

Thr

Ile

Ile

Ser

His

85

Leu

Leu

Val

Phe

Gly

165

Phe

Pro

Ser

Thr

Cys

245

Pro

Gly

Ser

Ser

Val

70

Thr

Gly

Val

Trp

Lys

150

Met

Glu

Asp

Ser

Met

230

Ser

Lys

Asn

Trp

Leu

55

Cys

Leu

Glu

Thr

Val

135

Gln

Phe

Met

Val

Tyr

215

Leu

Gly

Arg

Tyr

Phe

40

Ile

Leu

Ala

Val

Leu

120

Ala

His

Ile

Phe

Val

200

Phe

Thr

Thr

Val

116

Lys

25

Thr

Gly

Tyr

Lys

Phe

105

Thr

Phe

Gly

Pro

Thr

185

Leu

Ile

Leu

Phe

Phe

Lys

Ser

Gln

Gly

Arg

90

Phe

Tyr

Pro

Ala

Tyr

170

Pro

Ala

Asn

Thr

Phe

250

Leu

Asp

Leu

Ser

Thr

75

Phe

Asp

Gln

Leu

Gln

155

Leu

Ile

Ser

Phe

Leu

235

Pro

Gln

Phe

Val

Leu

60

Ala

Tyr

Ile

Gly

Leu

140

Gly

Tyr

Leu

Ile

Ile

220

Val

Tyr

His

Leu

Thr

45

Ser

Thr

Tyr

Ser

Leu

125

Thr

Lys

Ala

Gly

Leu

205

Tyr

Cys

Ser

Met

Cys

30

Val

Trp

Val

Met

Leu

110

Cys

Lys

Phe

Leu

Arg

190

Ala

Leu

Ala

Ser

Thr

Gly

Leu

Tyr

Ala

Asn

95

Phe

Ser

Leu

Ile

Tyr

175

Ser

Gly

Ala

Ile

Asn

255

Arg

Leu

Ile

Asn

Lys

80

Ala

Val

Ala

Cys

Ala

160

Leu

Gly

Cys

Lys

Thr

240

Pro

Thr



Phe His Asp

275

Ile Asn

290

Gly

Pro Glu Ile

305

Leu Cys Gly

Asn Trp Tyr

Phe Leu

355

Arg

Thr Phe

370

Glu

Pro Ala Ser

385

Pro Gln Arg

Ser His Lys

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

76
4974
DNA
Homo

<400> 76
ggcgcgggga

gcgctgcgga
caccgcgggg
ggccccagga
cagattaaac
cggcccacag

atcaccaatg

260

Leu Glu

Phe

Asp

Asn Asp

Gly

Tyr

Ser

Ala
280

Asn

Thr
295

Gly

Ile Arg

310

Phe Pro

325

Leu Pro

340

Ile Ser

Thr

Ala

Thr Ile

Trp

Ala

Lys

Ala

Met

Tyr Leu

Pro Glu

Glu Gln

360

Cys Leu

375

Thr Lys

390

Val Asn

405

sapiens

ccgggctgtc
cgctggtgca
agttcgacgc
ctacaggaag
tgattgaagt
gctcttttag

ttgtggtaaa

Thr

Phe Ser

tgaggtgcgc
gctctcgctg
gctccaagcc
tccagaaaat
gcaaagcaac
cattgatttc

gctggaaccc

117
265

Val Lys Arg

Ile Ser His

Ala His Cys

315

Val
330

Pro His

Val
345

Ser Pro

Thr Pro Trp

Pro Ile Leu

Val
395

Pro Tyr

Val Val

410

Ser

gccgegetgg
cagcagctcg
agggattatc
gaaattctga
agccttcata
ttgggaggtt

agagatggag

270

Ser
285

Asp Gly

Ile Thr

300

Pro

Glu Glu Asn

Phe Leu Ile

Pro
350

Arg Asn

Ser Ile

365

Asp

Gln
380

Ile Leu

Leu Leu Cys

Trp Gln Trp

ggctcgcgcet
tgctacgcgg
ttgaacacat
ccgtgcacta
agatttcagt
ttacaagcta

cccagcatgc

Ile Trp

His Ile

Ala Pro

320

Arg
335

Lys
Pro His
Lys Leu
Leu

Asp

Ser
400

Ser

His Pro

415

ctacctgatc
ggccgctgga
aacctccatt
ccttttggaa
agatgtacaa
ttatgacaac

tgtcttggct

60

120

180

240

300

360

420



aattgtcatt
cccctgggcet
agaacttgta
agctaaacac
ttcagatact
ttttattgag
agattccatt
tgatatgctg
gggcctgttt
aatgggtgtt
ctacaagaag
tgttaccgtt
taaccacttc
tatacatact
agtatttttt
aggactttgc
ctgtgtgcat
tttggggatg
gtttacccct
cattttggct
caagagcaca
tgtttgcagt
agtgtttctt
ggactctgga
cattcctgag
ttttccttgg
agaagtttct
ggattctata
agcccacaaa
taaaggagga

ctggatagaa

ttgactcagt
agcttgattc
ttccaaacag
ccttttgcectt
gactttcgta
aatggataca
cagagagcag
gctgctgctt
gtcattgcct
gttttgtacc
gacttcttgt
ctcattatag
tatgtctccg
cttgcgaaaa
gacatttcgc
tcggcgttta
aaggacttca
tttattcctt
atcctcggga
ggctgtacaa
aaaaaaacca
ggaacatttt
cagcatatga
atatggatca
atcaatgata
tatcttccag
ccaagaaatc
aaattgactt
gggtcaacac
gactactttg

gtgcaggttt

agcaaactca
gtgcattcat
gtcctgaaaa
ctgtggtggce
tctacaggga
tttatcacac
gtgacaacat
ctaagtatcg
acccctcecteg
tgggcaaaaa
gtggacttgg
cagtgttcat
tttgtctgta
gattttatta
tgtttgtcca
ttagtgctgt
agcagcatgg
atctttatgc
gaagtggttc
tgattctctc
tgctaacttt
ttccatatag
ctagaacatt
atgggtttga
gtatccgagc
tgcactttct
ctcctcattt
ttgaagcaac
tttctcagtg
tcttttactc

cagaagaaca

118

ccaggccagt
taacctagag
tccttggttg
tcaggaggtt
ttttgggaac
caagtatgac
tttagcagtt
acatggaaac
tattggctca
atttttgcag
catcactttg
ctctcttatt
tggaactgca
catgaatgcc
ttgctgtttt
ctgggtagca
tgcccaagga
attgtacctc
tgaaatccca
gtcctatttt
aactttggta
ctccaatcct
ccatgacttg
ttatactgga
tcactgtgag
gatcaggaaa
ccgactcata
aggaccaagc
gtctcttggce
ccatggactc

tcctgaagga

catggtttca
gcagcaggtg
gttcaagctt
tttcagagtg
attccaggaa
acagcggaca
cttaagcatc
atggtcttct
atcataaact
cccaaacata
atcagctggt
ggacagtctc
actgtagcca
agtgcccagt
cttgttaccc
ttcccattgce
aaatttattg
atctgggcag
cctgatgttg
attaacttca
tgtgcaatta
gctaatccga
gaaggaaatg
atttctcaca
gagaatgcac
aactggtatc
tccaaagaac
catatgtcct
aatggcaccc
caggcctctg

atggtcaccg

ttactcagca
taggagggaa
atgtttcagc
gaatcattcc
tagacttagc
gaattctaac
tagctacatc
ttgatgtgct
acatggtggt
agactggtaa
tcactagcct
tctcatggta
aaataatact
atctgggaga
tcacttacca
tcacaaagct
ctttttacct
tatttgagat
tgctggcatc
tctaccttgc
cattcctcct
agccaaagag
cagttaaacg
taacccctca
ctctttgtgg
ttcctgceccce
agacaccttg
tctatgttcg
cagtcacaag
catggcagtt

tggccattgc

480

540

600

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



tgcccactat
gttcccagat
atcttgtgga
ctatgttacg
agctttctgg
gatgcatggc
actgccacta
aatagctgcc
aaagttgttt
tatcattcac
gtgattgcca
ctgtttcttc
gtgctgagct
tttcctgagg
tcttaccaag
tttggttcag
agctgccatc
atatttattc
tggtataatc
tagtttttct
cttatactgg
tgaggactta
cagcagtacc
aaactgtgca
tttaacaagg
tatcttgggt
tctgaataga
gtctcatgtg
tccctaaaaa
aggctcacac

aatcagtctc

ctgtctgggg

tggacatttc
tgagctctaa
tggatgtttg
gttaacgctt
ctgttgacac
cacacacgtc
cctttaggat
ccaatttaag
tgaggtaatg
tagggctggg
aggcagcctc
ggtgactcac
tggttttcta
ttgaaaaggg
aatattgttt
tgggctattc
tcttttettt
ttactgatgc
cagtaactta
aatgagacca
aaaggtggtt
tctcatggcet
agctttcecttt
acaaaaagtt
gatggaggaa
aagagcacag
tatgatgtgc
ctaactgggc
atgcatcagc

aagtgcttca

aagacaagag
cctctgcecctg
gtacatgccc
taacgtaagt
ttcagggcca
ttgaaaatgc
attttatatg
caagaaagat
ccccaaaacc
attccccttg
agagaagcat
tcaaatgtgc
tgtcctgaca
tgcctgtttt
gaatatttgg
gtgccagtac
tggggtagaa
gtttcatagg
actgggccta
ctatccagca
ctgtacgtgt
ttcattttga
ttttggttcc
ttatcattag
gaaagaaaag
atgagagagg
taagtatgca
tttttaaatc
ccatgtagat
actgcacact

agagtctggc

119

atcccctcaa
ggtgtgcacc
agtggatact
caatgaattt
agcactataa
cagtcttttg
accttaagga
gtacactgtc
atttgttgta
agaatataac
tgcactcttg
tttgtctctc
agtggacaca
cctctgaaac
ccacataccc
atgaccttaa
ggaaggctgg
agtcttgtgt
tctttttgtt
gactggcttt
aggtggttca
agatggctat
agcagtgagg
gaaatgtgaa
gcacagttaa
aatgctcttg
ttgccggaga
atgcccctceg
ggggctgcaa
ggaatcattg

tcctgctact

ctggatgctc
tacgatctct
ccatgtgaca
taatgatcat
gggtttagct
gcacttcagc
caaagccaac
agagcattgt
ttagtggatg
tctgtgtagg
aggctgtagc
tgtgctgagg
cagatgcact
atgtctgtta
ctctggtttt
cttccttect
gagtggtggg
tatacaaggt
ttccagccag
cctgagactt
gatcctgcgt
gtagcttgta
gcattggtga
acgttggaca
caaaaaaggg
aaaggtggtc
aaacgtcctt
ttgcctgcect
ccagagctga
ctcttcctgg

tttatctgtc

tgaaggaaaa
ttgtatttta
tggtttctcc
atgttcaaag
gtggcgcagt
acatgtgggt
aatccacttc
taatgagaca
gtgggtaaaa
tcactggaaa
ctgtgtcaag
cctggaccct
gctgtgctgc
cccctcetceca
cgtaggttct
cagagcactg
aattttataa
tagtccttca
ttgaatagat
gaggttgtgg
aatggcagca
aggtgtatca
gatcaatggt
aattttgagt
tggctagatt
tgtggatctg
gaagctgctt
aatctgtgac
ataacatgtt
actttgtaga

aggtagcaca

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140



taaggtttgc
tctcaatgaa
gtgttccctg
aattatgact
ttttggtttt
cactagtctc
gcaattatac
attctgagat
tttcaagctc
agtacagtac
ttgtgtttga
taaacaaaca
ctgtctcagg
actgaggatt
<210>
<211>

<212>
<213>

77

DNA

<400> 77
ggccggggcet

tggggttctg
gcggcggceceg
tgcagcggcg
ggcgcgggga
gcgctgcgga
caccgcgggg
ggccccagga
cagattaaac
cggcccacag
atcaccaatg
aattgtcatt

tcagtgatgc

5338

agggtttata
ttttaaaaat
tgaattcccc
gttttcatat
ctttagcatt
agggcttgtg
acagtattta
taaaaaaaat
taacaaagtc
tgcatattca
cctaagaatg
tgataggatt
aagctgtaga

aattgttgcc

Homo sapiens

gtcgcgggtt
agtcggctgc
cgccaccgcce
gcgggaggac
ccgggctgtc
cgctggtgca
agttcgacgc
ctacaggaag
tgattgaagt
gctcttttag
ttgtggtaaa
ttgactcagt

tggaagtcct

ttttgtatag
gggcctattt
ccctcectatgg
tgccttaggg
atgaagcttt
taatattctg
tgactctgtt
ttttaaagag
actaacaaat
gggaaaaagt
attgtcgcat
ccttaagatg
aggagtgttt

ttacaatgtt

ggggcggttyg
tgtgaggcgg
ggagagggag
gcggaagagg
tgaggtgcgc
gctctcgctg
gctccaagcc
tccagaaaat
gcaaagcaac
cattgatttc
gctggaaccc
agcaaactca

tcgcgtcecttg

120

aatcacagtt
tctatcccecg
gaaggatgcc
ttatttccct
ggtattgtac
ggaggtcatt
aagcataccg
tgatcattta
gcattatttt
gtgaggaatt
gaagtgtttg
ttaccaccca
gtcaatttct

actgaaataa

ggctggcagce
caccgcgtcg
gcccgagcgce
agccccgggg
gccgegetgg
cagcagctcg
agggattatc
gaaattctga
agccttcata
ttgggaggtt
agagatggag
ccaggtgcca

tcaacatctt

gtggagaaaa
tggttcatct
tttactcttt
gtgtaaacca
aaggtcagta
taaatgccag
tttgtctgtc
aataatttct
ctacagaatt
gatttcaaaa
tttttacagt
gggggccaca
tgtcactggt

actgtttaat

tgaggctcgt
gagtagagcg
aggagcctct
gtagcggcgg
ggctcgcgcet
tgctacgcgg
ttgaacacat
ccgtgcacta
agatttcagt
ttacaagcta
cccagcatgc
gtgatgatgc

cagaagcctt

agtaataatt
gatataatta
atcagtaata
ttgtcttttg
gtaagatgct
aaatggtcaa
acattagtag
aaaagggtct
agatgttagt
tagttcgttc
ttagcatata
agccagcctg
ttgctgactt

atac

ggccatggag
tcgagaggga
ggtggatggg
cgcgagcagg
ctacctgatc
ggccgctgga
aacctccatt
ccttttggaa
agatgtacaa
ttatgacaac
tgtcttggct
agttagctgc

gcatcatgct

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4974

60

120

180

240

300

360

420

480

540

600

660

720

780



gtcatatttc
actcagcacc
ggagggaaag
gtttcagcag
atcattcctt
gacttagctt
attctaacag
gctacatctg
gatgtgctgg
atggtggtaa
actggtaact
actagccttg
tcatggtata
ataatactta
ctgggagaag
acttaccaag
acaaagctct
ttttaccttt
tttgagatgt
ctggcatcca
taccttgcca
ttcctececttg
ccaaagagag
gttaaacggg
acccctcaca
ctttgtggtt
cctgccccag
acaccttggg
tatgttcgag
gtcacaagta

tggcagttct

tctttaatgg
cctgggctag
aacttgtatt
ctaaacaccc
cagatactga
ttattgagaa
attccattca
atatgctggc
gcctgtttgt
tgggtgttgt
acaagaagga
ttaccgttct
accacttcta
tacatactct
tattttttga
gactttgctc
gtgtgcataa
tggggatgtt
ttacccctat
ttttggctgg
agagcacaaa
tttgcagtgg
tgtttcttca
actctggaat
ttcctgagat
ttccttggta
aagtttctcc
attctataaa
cccacaaagg
aaggaggaga

ggatagaagt

tgctgaggaa
cttgattcgt
ccaaacaggt
ttttgcttct
ctttcgtatc
tggatacatt
gagagcaggt
tgctgcttct
cattgcctac
tttgtacctg
cttcttgtgt
cattatagca
tgtctccgtt
tgcgaaaaga
catttcgctg
ggcgtttatt
ggacttcaag
tattccttat
cctcgggaga
ctgtacaatg
aaaaaccatg
aacatttttt
gcatatgact
atggatcaat
caatgatagt
tcttccagtg
aagaaatcct
attgactttt
gtcaacactt
ctactttgtc

gcaggtttca

121
aatgtcttgc

gcattcatta
cctgaaaatc
gtggtggcte
tacagggatt
tatcacacca
gacaacattt
aagtatcgac
ccctcectegta
ggcaaaaaat
ggacttggca
gtgttcatct
tgtctgtatg
ttttattaca
tttgtccatt
agtgctgtct
cagcatggtg
ctttatgcat
agtggttctg
attctctcgt
ctaactttaa
ccatatagct
agaacattcc
gggtttgatt
atccgagctc
cactttctga
cctcatttcc
gaagcaacag
tctcagtggt
ttttactccc

gaagaacatc

aagccagtca
acctagaggc
cttggttggt
aggaggtttt
ttgggaacat
agtatgacac
tagcagttct
atggaaacat
ttggctcaat
ttttgcagcc
tcactttgat
ctcttattgg
gaactgcaac
tgaatgccag
gctgttttct
gggtagcatt
cccaaggaaa
tgtacctcat
aaatcccacc
cctattttat
ctttggtatg
ccaatcctgc
atgacttgga
atactggaat
actgtgagga
tcaggaaaaa
gactcatatc
gaccaagcca
ctcttggcaa
atggactcca

ctgaaggaat

tggtttcatt
agcaggtgta
tcaagcttat
tcagagtgga
tccaggaata
agcggacaga
taagcatcta
ggtcttcttt
cataaactac
caaacataag
cagctggttc
acagtctctc
tgtagccaaa
tgcccagtat
tgttaccctc
cccattgctc
atttattgct
ctgggcagta
tgatgttgtg
taacttcatc
tgcaattaca
taatccgaag
aggaaatgca
ttctcacata
gaatgcacct
ctggtatctt
caaagaacag
tatgtccttc
tggcacccca
ggcctctgca

ggtcaccgtg

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

2460

2520

2580

2640



gccattgctg
aaggaaaagt
gtattttaat
gtttctccct
gttcaaagag
ggcgcagtga
atgtgggtac
tccacttcaa
atgagacaaa
gggtaaaata
actggaaagt
gtgtcaagct
tggaccctgt
tgtgctgctt
cctctccatc
taggttcttt
gagcactgag
ttttataaat
gtccttcatg
gaatagatta
ggttgtggct
tggcagcatg
gtgtatcaca
tcaatggtaa
ttttgagttt
gctagattta
tggatctgtc
agctgcttgt
tctgtgactc
aacatgttag

tttgtagaaa

cccactatct
tcccagattg
cttgtggatg
atgttacgtg
ctttctgggt
tgcatggcct
tgccactaca
tagctgcccc
agttgtttcc
tcattcactg
gattgccata
gtttcttcag
gctgagctgg
tcctgaggtg
ttaccaagtt
tggttcagaa
ctgccatctg
atttattctc
gtataatctt
gtttttctca
tatactggaa
aggacttaaa
gcagtacctc
actgtgcaag
taacaaggac
tcttgggtga
tgaatagaaa
ctcatgtgta
cctaaaaact
gctcacacat

tcagtctcaa

gtctggggaa

gacatttccc
agctctaagt
gatgtttgta
taacgctttt
gttgacactt
cacacgtcat
tttaggatca
aatttaagcc
aggtaatgat
gggctgggag
gcagcctctc
tgactcactg
gttttctatg
gaaaagggga
tattgtttgt
ggctattctg
ttttctttgt
actgatgcac
gtaacttact
tgagaccact
aggtggtttt
tcatggcttt
ctttcttttt
aaaaagttga
tggaggaaat
gagcacagta
tgatgtgctt
aactgggccc
gcatcagcac

gtgcttcaag

122

gacaagagat
tctgcctggg
acatgcccag
acgtaagtca
cagggccaag
gaaaatgcca
tttatatgac
agaaagatgt
ccaaaaccat
tcceccecttgag
agaagcattg
aaatgtgctt
tcctgacaag
cctgttttcc
atatttggcc
gccagtacat
gggtagaagg
ttcataggag
tgggcctatc
atccagcaga
gtacgtgtag
cattttgaag
ttggttccag
atcattagga
aagaaaaggc
gagagaggaa
agtatgcatt
tttaaatcat
atgtagatgg
tgcacactgg

agtctggctc

cccctcaact
tgtgcaccta
tggatactcc
atgaatttta
cactataagg
gtcttttggc
cttaaggaca
acactgtcag
ttgttgtatt
aatataactc
cactcttgag
tgtctctctg
tggacacaca
tctgaaacat
acatacccct
gaccttaact
aaggctggga
tcttgtgtta
tttttgtttt
ctggctttcc
gtggttcaga
atggctatgt
cagtgagggc
aatgtgaaac
acagttaaca
tgctcttgaa
gccggagaaa
gcccctegtt
ggctgcaacc
aatcattgct

ctgctacttt

ggatgctctg
cgatctcttt
atgtgacatg
atgatcatat
gtttagctgt
acttcagcac
aagccaacaa
agcattgtta
agtggatggt
tgtgtaggtc
gctgtagcct
tgctgaggcc
gatgcactgc
gtctgttacc
ctggttttcg
tccttectcea
gtggtgggaa
tacaaggtta
ccagccagtt
tgagacttga
tcctgcecgtaa
agcttgtaag
attggtgaga
gttggacaaa
aaaaagggtg
aggtggtctg
acgtccttga
gcctgcctaa
agagctgaat
cttcctggac

tatctgtcag

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500



gtagcacata
taataatttc
tataattagt
cagtaataaa
gtcttttgtt
aagatgctca
atggtcaagc
attagtagat
aagggtcttt
atgttagtag
gttcgttctt
agcatatata
ccagcctgcet
gctgacttac
<210>
<211>

<212>
<213>

78

DNA

<400> 78
ggccggggcet

tggggttctg
gcggcggceceg
tgcagcggcg
ggcgcgggga
gcgctgcgga
caccgcgggg
ggccccagga
cagattaaac
cggcccacag
atcaccaatg
aattgtcatt
tcagtgatgc

gtcatatttc

5387

aggtttgcag
tcaatgaatt
gttccctgtg
ttatgactgt
ttggttttct
ctagtctcag
aattatacac
tctgagatta
tcaagctcta
tacagtactg
gtgtttgacc
aacaaacatg
gtctcaggaa

tgaggattaa

Homo sapiens

gtcgcgggtt
agtcggctgc
cgccaccgcce
gcgggaggac
ccgggctgtc
cgctggtgca
agttcgacgc
ctacaggaag
tgattgaagt
gctcttttag
ttgtggtaaa
ttgactcagt
tggaagtcct

tctttaatgg

ggtttatatt
ttaaaaatgg
aattcccccc
tttcatattg
ttagcattat
ggcttgtgta
agtatttatg
aaaaaaattt
acaaagtcac
catattcagg
taagaatgat
ataggattcc
gctgtagaag

ttgttgcctt

ggggcggttyg
tgtgaggcgg
ggagagggag
gcggaagagg
tgaggtgcgc
gctctcgctg
gctccaagcc
tccagaaaat
gcaaagcaac
cattgatttc
gctggaaccc
agcaaactca
tcgcgtcecttg

tgctgaggaa

123
ttgtatagaa

gcctattttc
ctctatggga
ccttagggtt
gaagctttgg
atattctggg
actctgttaa
ttaaagagtg
taacaaatgc
gaaaaagtgt
tgtcgcatga
ttaagatgtt
gagtgtttgt

acaatgttac

ggctggcagce
caccgcgtcg
gcccgagcgce
agccccgggg
gccgegetgg
cagcagctcg
agggattatc
gaaattctga
agccttcata
ttgggaggtt
agagatggag
ccaggtgcca
tcaacatctt

aatgtcttgc

tcacagttgt
tatccccgtg
aggatgcctt
atttccctgt
tattgtacaa
aggtcattta
gcataccgtt
atcatttaaa
attattttct
gaggaattga
agtgtttgtt
accacccagg
caatttcttg

tgaaataaac

tgaggctcgt
gagtagagcg
aggagcctct
gtagcggcgg
ggctcgcgcet
tgctacgcgg
ttgaacacat
ccgtgcacta
agatttcagt
ttacaagcta
cccagcatgc
gtgatgatgc
cagaagcctt

aagccagtca

ggagaaaaag
gttcatctga
tactctttat
gtaaaccatt
ggtcagtagt
aatgccagaa
tgtctgtcac
taatttctaa
acagaattag
tttcaaaata
tttacagttt
gggccacaag
tcactggttt

tgtttaat

ggccatggag
tcgagaggga
ggtggatggg
cgcgagcagg
ctacctgatc
ggccgctgga
aacctccatt
ccttttggaa
agatgtacaa
ttatgacaac
tgtcttggct
agttagctgc
gcatcatgct

tggtttcatt

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5338

60

120

180

240

300

360

420

480

540

600

660

720

780

840



actcagcacc
ggagggaaag
gtttcagcag
atcattcctt
gacttagctt
attctaacag
gctacatctg
gatgtgctgg
atggtggtaa
actggtaact
actagccttg
tcatggtata
ataatactta
ctgggagaag
acttaccaag
acaaagctct
ttttaccttt
tttgagatgt
ctggcatcca
taccttgcca
ttcctececttg
ccaaagagag
gttaaacggg
acccctcaca
ctttgtggtt
cctgccccag
acaccttggg
attttggact
ccacaaaggg
aggaggagac

gatagaagtg

cctgggctag
aacttgtatt
ctaaacaccc
cagatactga
ttattgagaa
attccattca
atatgctggc
gcctgtttgt
tgggtgttgt
acaagaagga
ttaccgttct
accacttcta
tacatactct
tattttttga
gactttgctc
gtgtgcataa
tggggatgtt
ttacccctat
ttttggctgg
agagcacaaa
tttgcagtgg
tgtttcttca
actctggaat
ttcctgagat
ttccttggta
aagtttctcc
attctataaa
tgccagcctc
tcaacacttt
tactttgtct

caggtttcag

cttgattcgt
ccaaacaggt
ttttgcttct
ctttcgtatc
tggatacatt
gagagcaggt
tgctgcttct
cattgcctac
tttgtacctg
cttcttgtgt
cattatagca
tgtctccgtt
tgcgaaaaga
catttcgctg
ggcgtttatt
ggacttcaag
tattccttat
cctcgggaga
ctgtacaatg
aaaaaccatg
aacatttttt
gcatatgact
atggatcaat
caatgatagt
tcttccagtg
aagaaatcct
attgactttt
aacaatcatg
ctcagtggtc
tttactccca

aagaacatcc

124

gcattcatta
cctgaaaatc
gtggtggcte
tacagggatt
tatcacacca
gacaacattt
aagtatcgac
ccctcectegta
ggcaaaaaat
ggacttggca
gtgttcatct
tgtctgtatg
ttttattaca
tttgtccatt
agtgctgtct
cagcatggtg
ctttatgcat
agtggttctg
attctctcgt
ctaactttaa
ccatatagct
agaacattcc
gggtttgatt
atccgagctc
cactttctga
cctcatttcc
gaagcaacag
accaagccat
tcttggcaat
tggactccag

tgaaggaatg

acctagaggc
cttggttggt
aggaggtttt
ttgggaacat
agtatgacac
tagcagttct
atggaaacat
ttggctcaat
ttttgcagcc
tcactttgat
ctcttattgg
gaactgcaac
tgaatgccag
gctgttttct
gggtagcatt
cccaaggaaa
tgtacctcat
aaatcccacc
cctattttat
ctttggtatg
ccaatcctgc
atgacttgga
atactggaat
actgtgagga
tcaggaaaaa
gactcatatc
cctgcctgcec
atgtccttct
ggcaccccag
gcctctgcecat

gtcaccgtgg

agcaggtgta
tcaagcttat
tcagagtgga
tccaggaata
agcggacaga
taagcatcta
ggtcttcttt
cataaactac
caaacataag
cagctggttc
acagtctctc
tgtagccaaa
tgcccagtat
tgttaccctc
cccattgctc
atttattgct
ctgggcagta
tgatgttgtg
taacttcatc
tgcaattaca
taatccgaag
aggaaatgca
ttctcacata
gaatgcacct
ctggtatctt
caaagaacag
tatccttcag
atgttcgagc
tcacaagtaa
ggcagttctg

ccattgctgc

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

2460

2520

2580

2640

2700



ccactatctg
cccagattgg
ttgtggatga
tgttacgtgg
tttctgggtt
gcatggcctg
gccactacac
agctgcccct
gttgtttcca
cattcactga
attgccatag
tttcttcagg
ctgagctggt
cctgaggtgg
taccaagttg
ggttcagaat
tgccatctgg
tttattctct
tataatctta
tttttctcag
atactggaat
ggacttaaaa
cagtacctct
ctgtgcaagc
aacaaggaca
cttgggtgat
gaatagaaag
tcatgtgtat
ctaaaaacta
ctcacacatg

cagtctcaag

tctggggaag

acatttccct
gctctaagta
atgtttgtaa
aacgcttttc
ttgacacttg
acacgtcatt
ttaggatcaa
atttaagccc
ggtaatgatt
ggctgggaga
cagcctctca
gactcactgt
ttttctatgce
aaaaggggaa
attgtttgtg
gctattctgg
tttctttgtt
ctgatgcact
taacttacta
gagaccactg
ggtggttttc
catggctttt
tttcttttta
aaaagttgaa
ggaggaaatg
agcacagtaa
gatgtgcttt
actgggccca
catcagcact

tgcttcaaga

acaagagatc
ctgcctgggt
catgcccagt
cgtaagtcaa
agggccaagc
aaaatgccag
ttatatgacc
gaaagatgta
caaaaccatt
ccccttgaga
gaagcattgc
aatgtgcttt
cctgacaagt
ctgttttcct
tatttggcca
ccagtacatg
ggtagaagga
tcataggagt
gggcctatct
tccagcagac
tacgtgtagg
attttgaaga
tggttccagc
tcattaggaa
agaaaaggca
agagaggaat
gtatgcattg
ttaaatcatg
tgtagatggg
gcacactgga

gtctggctcc

125

ccctcaactg
gtgcacctac
ggatactcca
tgaattttaa
actataaggg
tcttttggca
ttaaggacaa
cactgtcaga
tgttgtatta
atataactct
actcttgagg
gtctctctgt
ggacacacag
ctgaaacatg
catacccctc
accttaactt
aggctgggag
cttgtgttat
ttttgttttc
tggctttcct
tggttcagat
tggctatgta
agtgagggca
atgtgaaacg
cagttaacaa
gctcttgaaa
ccggagaaaa
cccctegttg
gctgcaacca
atcattgctc

tgctactttt

gatgctctga
gatctctttg
tgtgacatgg
tgatcatatg
tttagctgtg
cttcagcaca
agccaacaat
gcattgttaa
gtggatggtg
gtgtaggtca
ctgtagcctg
gctgaggcct
atgcactgct
tctgttaccc
tggttttcgt
ccttcctcag
tggtgggaat
acaaggttag
cagccagttg
gagacttgag
cctgcgtaat
gcttgtaagg
ttggtgagat
ttggacaaat
aaaagggtgg
ggtggtctgt
cgtccttgaa
cctgcctaat
gagctgaata
ttcctggact

atctgtcagg

aggaaaagtt
tattttaatc
tttctcecta
ttcaaagagc
gcgcagtgat
tgtgggtact
ccacttcaat
tgagacaaaa
ggtaaaatat
ctggaaagtg
tgtcaagctg
ggaccctgtg
gtgctgcttt
ctctccatct
aggttctttt
agcactgagc
tttataaata
tccttcatgg
aatagattag
gttgtggctt
ggcagcatga
tgtatcacag
caatggtaaa
tttgagtttt
ctagatttat
ggatctgtct
gctgcttgtc
ctgtgactcc
acatgttagg
ttgtagaaat

tagcacataa

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560



ggtttgcagg
caatgaattt
ttccctgtga
tatgactgtt
tggttttctt
tagtctcagg
attatacaca
ctgagattaa
caagctctaa
acagtactgc
tgtttgacct
acaaacatga
tctcaggaag
gaggattaat
<210>
<211>

<212>
<213>

79

245
PRT
Homo
<400> 79

Met Thr
1

Leu

Ser Phe Pro

Thr Thr Gln

35

Leu Arg

50

Arg

Trp Asn

65

Lys

Asn Tyr Arg

Gly Glu Asn

gtttatattt
taaaaatggg
attcccccce
ttcatattgc
tagcattatg
gcttgtgtaa
gtatttatga
aaaaaatttt
caaagtcact
atattcaggg
aagaatgatt
taggattcct
ctgtagaagg

tgttgcctta

sapiens

Phe

Pro

Ala
20

Asn G1

Thr Gln

Ala Val Se

Al
70

Glu Ala

Ser As

85

His

Leu Tyr Me

Val

Val

tgtatagaat
cctattttct
tctatgggaa
cttagggtta
aagctttggt
tattctggga
ctctgttaag
taaagagtga
aacaaatgca
aaaaagtgtg
gtcgcatgaa
taagatgtta
agtgtttgtc

caatgttact

Leu Leu

u Asp Lys

Gln Arg

40

r Pro Pro

55

a Ala Asn

n Pro Lys

t Ser Ser

126

cacagttgtg
atccccgtgg
ggatgccttt
tttccectgtg
attgtacaag
ggtcatttaa
cataccgttt
tcatttaaat
ttattttcta
aggaattgat
gtgtttgttt
ccacccaggg
aatttcttgt

gaaataaact

Phe Leu Val

10

Asp Pro Ala

25

Glu Ile Val

Ala Arg Asn

Ala Gln Lys

75

Asp Arg Met

90

Ala Ser Ser

gagaaaaagt
ttcatctgat
actctttatc
taaaccattg
gtcagtagta
atgccagaaa
gtctgtcaca
aatttctaaa
cagaattaga
ttcaaaatag
ttacagttta
ggccacaagc
cactggtttg

gtttaat

Ala Gly Leu

Phe Thr Ala

30

Asn Lys His

45

Met
60

Leu Lys

Trp Ala Asn

Thr Ser Leu

Ser Trp Ser

aataatttct
ataattagtg
agtaataaat
tcttttgttt
agatgctcac
tggtcaagca
ttagtagatt
agggtctttt
tgttagtagt
ttcgttcttg
gcatatataa
cagcctgctg

ctgacttact

Leu Pro

15

Leu Leu

Asn Glu

Met Glu

Gln Cys

80

Lys
95

Cys

Gln Ala

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5387



Ile Gln Ser
115

Pro Lys Thr
130

Tyr Ser Ser
145

Lys Val Leu

Trp Ala Asn

Ser Cys Pro
195

Tyr Glu Asp
210

Cys Lys His
225

Ser Asn Ser

<210> 80
<211> 245
<212> PRT

<213> Homo
<400> 80
Met Thr Leu

1

Ser Phe Pro

Thr Thr Gln
35

Leu Arg Arg
50

100

Trp Phe

Pro Asn

Tyr Leu

Lys Tyr

165

Arg Leu
180

Asp Asn

Leu Tyr

Gln Leu

Ile Tyr
245

sapiens

Phe Pro
5

Ala Asn
20

Thr Gln

Ala Val

Asp

Ala

Val

150

Tyr

Tyr

Cys

Ser

Val
230

Val

Glu

Val

Ser

Glu

Val

135

Gly

Tyr

Val

Asp

Asn

215

Arg

Leu

Asp

Gln

Pro
55

Tyr

120

Val

Cys

Val

Pro

Asp

200

Cys

Asp

Leu

Lys

Arg

40

Pro

127

105

Asn

Gly

Gly

Cys

Tyr

185

Gly

Lys

Ser

Phe

Asp

25

Glu

Ala

Asp

His

Asn

Gln

170

Glu

Leu

Ser

Cys

Leu

10

Pro

Ile

Arg

Phe

Tyr

Ala

155

Tyr

Gln

Cys

Leu

Lys
235

Val

Ala

Val

Asn

Asp

Thr

140

Tyr

Cys

Gly

Thr

Lys

220

Ala

Ala

Phe

Asn

Met
60

Phe

125

Gln

Cys

Pro

Ala

Asn

205

Leu

Ser

Gly

Thr

Lys

45

Leu

110

Gly

Val

Pro

Ala

Pro

190

Gly

Thr

Cys

Leu

Ala

30

His

Lys

Val

Val

Asn

Gly

175

Cys

Cys

Leu

Asn

Leu

15

Leu

Asn

Met

Gly

Trp

Gln

160

Asn

Ala

Lys

Thr

Cys
240

Pro

Leu

Glu

Glu



Trp Asn Lys
65

Asn Tyr Arg

Gly Glu Asn

Ile Gln Ser
115

Pro Lys Thr
130

Tyr Ser Ser
145

Lys Val Leu

Trp Ala Asn

Ser Cys Pro
195

Tyr Glu Asp
210

Cys Lys His
225

Ser Asn Ser

<210> 81
<211> 245
<212> PRT
<213> Homo
<400> 81

Met Thr Leu
1

Ser Phe Pro

Glu

His

Leu

100

Trp

Pro

Tyr

Lys

Arg

180

Asp

Leu

Gln

Ile

Ala

Ser

85

Tyr

Phe

Asn

Leu

Tyr

165

Leu

Asn

Tyr

Leu

Tyr
245

sapiens

Phe

Ala
20

Pro
5

Asn

Ala

70

Asn

Met

Asp

Ala

Val

150

Tyr

Tyr

Cys

Ser

Val
230

Ala

Pro

Ser

Glu

Val

135

Gly

Tyr

Val

Asp

Asn

215

Arg

Asn

Lys

Ser

Tyr

120

Val

Cys

Val

Pro

Asp

200

Cys

Asp

128

Ala

Asp

Ala

105

Asn

Gly

Gly

Cys

Tyr

185

Gly

Lys

Ser

Gln

Arg

90

Ser

Asp

His

Asn

Gln

170

Glu

Leu

Ser

Cys

Lys

75

Met

Ser

Phe

Tyr

Ala

155

Tyr

Gln

Cys

Leu

Lys
235

Trp

Thr

Ser

Asp

Thr

140

Tyr

Cys

Gly

Thr

Lys

220

Ala

Ala

Ser

Trp

Phe

125

Gln

Cys

Pro

Ala

Asn

205

Leu

Ser

Asn

Leu

Ser

110

Gly

Val

Pro

Ala

Pro

190

Gly

Thr

Cys

Gln

Lys

95

Gln

Val

Val

Asn

Gly

175

Cys

Cys

Leu

Asn

Cys

80

Cys

Ala

Gly

Trp

Gln

160

Asn

Ala

Lys

Thr

Cys
240

Val Leu Leu Phe Leu Val Ala Gly Leu Leu Pro

10

15

Glu Asp Lys Asp Pro Ala Phe Thr Ala Leu Leu

25

30



Thr Thr

Leu Arg
50

Trp Asn
65

Asn Tyr

Gly Glu

Ile Gln

Pro Lys
130

Tyr Ser
145

Lys Val

Trp Ala

Ser Cys

Tyr Glu
210

Cys Lys
225

Ser Asn

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

Gln
35

Arg

Lys

Arg

Asn

Ser

115

Thr

Ser

Leu

Asn

Pro

195

Asp

His

Ser

82
2073
DNA
Homo

Thr

Ala

Glu

His

Leu

100

Trp

Pro

Tyr

Lys

Arg

180

Asp

Leu

Gln

Ile

Gln

Val

Ala

Ser

85

Tyr

Phe

Asn

Leu

Tyr

165

Leu

Asn

Tyr

Leu

Tyr
245

sapiens

Val

Ser

Ala

70

Asn

Met

Asp

Ala

Val

150

Tyr

Tyr

Cys

Ser

Val
230

Gln

Pro

55

Ala

Pro

Ser

Glu

Val

135

Gly

Tyr

Val

Asp

Asn

215

Arg

Arg

40

Pro

Asn

Lys

Ser

Tyr

120

Val

Cys

Val

Pro

Asp

200

Cys

Asp

129

Glu

Ala

Ala

Asp

Ala

105

Asn

Gly

Gly

Cys

Tyr

185

Gly

Lys

Ser

Ile

Arg

Gln

Arg

90

Ser

Asp

His

Asn

Gln

170

Glu

Leu

Ser

Cys

Val

Asn

Lys

75

Met

Ser

Phe

Tyr

Ala

155

Tyr

Gln

Cys

Leu

Lys
235

Asn

Met

60

Trp

Thr

Ser

Asp

Thr

140

Tyr

Cys

Gly

Thr

Lys

220

Ala

Lys

45

Leu

Ala

Ser

Trp

Phe

125

Gln

Cys

Pro

Ala

Asn

205

Leu

Ser

His

Lys

Asn

Leu

Ser

110

Gly

Val

Pro

Ala

Pro

190

Gly

Thr

Cys

Asn

Met

Gln

Lys

95

Gln

Val

Val

Asn

Gly

175

Cys

Cys

Leu

Asn

Glu

Glu

Cys

80

Cys

Ala

Gly

Trp

Gln

160

Asn

Ala

Lys

Thr

Cys
240



<400> 82
cccagcaatg

tccagcaaat
gcaaagggag
aaacatgctg
ccagtgcaat
gaatctctac
tgagtacaat
ttatacacag
caatcaaaaa
taatagacta
tgacgatgga
tttgaagctc
caattgttca
ggagtcagat
aattgtaggc
tattttacaa
ctttggattt
attttgaaag
attatgttcc
ctgtagttgc
atgctgtctt
cacaattgag
atacaatcct
atttttaaac
ggtaaatacc
aaatcagtga
gggagaaaaa
agtcattcag
agctaaaaca
ttagagtatt

acagaccaca

acattattcc
gaagataagg
attgtgaata
aagatggaat
tacagacaca
atgtcaagtg
gattttgact
gttgtttggt
gttctaaaat
tatgtccctt
ctatgcacca
acattaacct
aacagcattt
tatctactta
atgtttgata
aaatattttt
ttatatataa
ttgtattctc
tagaacaaaa
ctttcctagce
aattcttttc
ttgaagctgt
ttgaattttt
ctctcttctc
ctccactcaa
ctcacttcca
tgacaaatga
atttgttcta
tccagcaaac
cctcaaaact

tgagactaag

cagtgctgtt
atcccgcettt
agcacaatga
ggaacaaaga
gtaacccaaa
cctccagctc
ttggtgtagg
actcttcata
actactatgt
atgaacaagg
atggttgcaa
gtaaacatca
attaaatacg
gatttggcat
cacatttgat
catacaaatg
actttgtgat
atatgactaa
tgtacaaaaa
tccactctaa
actcattcac
tcctcectaaa
tatctgcata
tttgacaaaa
ggaggtagaa
aagagtggag
cgtcttcacc
gataatcttt
tcaagttgaa
gtaaaaatca

gagacatgtg

130

gttcctggtt
tactgctttg
actgaggaga
ggctgcagca
ggatcgaatg
atggtcacaa
gccaaagact
cctcgttgga
ttgccaatat
agcaccttgt
gtacgaagat
gttggtcagg
cattacacac
ctacttagat
ttcaaatgtt
gttaaaaaga
ttaaatttac
gttcactaaa
gaacaatata
ggctaagcat
ccttcttcce
acaatcctga
aattttacag
cttccttaaa
ctcagtcctc
tatggaaagg
aagtgatcaa
ctaaaaattc
ggacattcta
tggaaaataa

agccaaatgc

gctgggctgce
ttaaccaccc
gcagtatctc
aatgcccaaa
acaagtctaa
gcaatccaaa
cccaacgcag
tgtggaaatg
tgtcctgctg
gccagttgcc
ctctatagta
gacagttgca
cgagtagggc
ttaacatata
tttcttctgg
aacaaaatct
tgaatttaat
accctggatt
attttcacat
cttcaaagac
aatcatctgg
cttttatttt
tagaatatga
aaagaataca
tccecttgtga
gaaacatagt
aattaacgtc
ataatcccaa
caaaatatcc
gggaatcctg

aatgtgcttc

ttccatcttt
aaacacaagt
cccctgcecag
agtgggcaaa
aatgtggtga
gctggtttga
tggttggaca
cctactgtcc
gtaattgggc
cagataactg
actgtaaaag
aggcctcctg
tatgtagaga
ctagctgaga
atctgctttt
ataacaacaa
tagggtgaaa
gaaagtgaaa
gaacccttgg
gttttcccat
ctggcatcct
gccaaaatca
tcaaaccttc
agataatata
gtcttcacta
aactttacag
accagtgata
tctaattatg
ctggggtatt
agaaacaatc

ttggatcaga

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

1860



tcctggaaca
tatttttaac
gataacgtta
accaaatttt
<210>
<211>

<212>
<213>

83

DNA
<400> 83

ctggaaacca
ccatcttttc
acacaagtgc
cctgccagaa
tgggcaaacc
tgtggtgaga
tggtttgatg
gttggacatt
tactgtccca
aattgggcta
gataactgtg
tgtaaaagtt
gcctcctgca
tgtagagagg
agctgagaaa
ctgcttttta
aacaacaact
gggtgaaaat
aagtgaaaat
acccttggcet
tttcccatat
ggcatcctca

caaaatcaat

2081

gaaaaagatc
agtagtgttg
gagaaactga

cggtaagtct

Homo sapiens

ctgcaatgac
cagcaaatga
aaagggagat
acatgctgaa
agtgcaatta
atctctacat
agtacaatga
atacacaggt
atcaaaaagt
atagactata
acgatggact
tgaagctcac
attgttcaaa
agtcagatta
ttgtaggcat
ttttacaaaa
ttggattttt
tttgaaagtt
tatgttccta
gtagttgcct
gctgtcttaa
caattgagtt

acaatccttt

agtaatgaaa
atttcttaat
aactgggtga

aagaaagcaa

attattccca
agataaggat
tgtgaataag
gatggaatgg
cagacacagt
gtcaagtgcc
ttttgacttt
tgtttggtac
tctaaaatac
tgtcccttat
atgcaccaat
attaacctgt
cagcatttat
tctacttaga
gtttgataca
atatttttca
atatataaac
gtattctcat
gaacaaaatg
ttcctagcectc
ttcttttcac
gaagctgttc

gaatttttta

131

aaactgatga agtctgaata gaatctggag

cttgataaat atagcagggt aatgtaagat

gggctatcta ggaattctct gtactatctt

tgc

gtgctgttgt
cccgctttta
cacaatgaac
aacaaagagg
aacccaaagg
tccagctcat
ggtgtagggc
tcttcatacc
tactatgttt
gaacaaggag
ggttgcaagt
aaacatcagt
taaatacgca
tttggcatct
catttgattt
tacaaatggt
tttgtgattt
atgactaagt
tacaaaaaga
cactctaagg
tcattcaccc
ctcctaaaac

tctgcataaa

tcctggttgce
ctgctttgtt
tgaggagagc
ctgcagcaaa
atcgaatgac
ggtcacaagc
caaagactcc
tcgttggatg
gccaatattg
caccttgtgc
acgaagatct
tggtcaggga
ttacacaccg
acttagattt
caaatgtttt
taaaaagaaa
aaatttactg
tcactaaaac
acaatataat
ctaagcatct
ttcttcccaa
aatcctgact

ttttacagta

tgggctgctt
aaccacccaa
agtatctccc
tgcccaaaag
aagtctaaaa
aatccaaagc
caacgcagtg
tggaaatgcc
tcctgctggt
cagttgccca
ctatagtaac
cagttgcaag
agtagggcta
aacatatact
tcttctggat
caaaatctat
aatttaatta
cctggattga
tttcacatga
tcaaagacgt
tcatctggct
tttattttgc

gaatatgatc

1920

1980

2040

2073

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



aaaccttcat
ataatatagg
cttcactaaa
ctttacaggg
cagtgataag
taattatgag
ggggtatttt
aaacaatcac
ggatcagatc
atctggagta
tgtaagatga
actatcttac
<210>
<211>

<212>
<213>

84

DNA
<400> 84

gatgaaacaa
tgttcctggt
ttactgcttt
aactgaggag
aggctgcagc
aggatcgaat
catggtcaca
ggccaaagac
acctcgttgg
tttgccaata
gagcaccttg
agtacgaaga
agttggtcag
gcattacaca
tctacttaga

tttcaaatgt

2122

ttttaaacct
taaataccct
atcagtgact
gagaaaaatg
tcattcagat
ctaaaacatc
agagtattcc
agaccacatg
ctggaacaga
tttttaacag
taacgttaga

caaattttcg

Homo sapiens

atacttcatc
tgctgggctg
gttaaccacc
agcagtatct
aaatgcccaa
gacaagtcta
agcaatccaa
tcccaacgca
atgtggaaat
ttgtcctgcet
tgccagttgc
tctctatagt
ggacagttgc
ccgagtaggg
tttaacatat

ttttcttctg

ctcttctctt
ccactcaagg
cacttccaaa
acaaatgacg
ttgttctaga
cagcaaactc
tcaaaactgt
agactaagga
aaaagatcag
tagtgttgat
gaaactgaaa

gtaagtctaa

ctgctctgga
cttccatctt
caaacacaag
ccccecctgceca
aagtgggcaa
aaatgtggtg
agctggtttg
gtggttggac
gcctactgtc
ggtaattggg
ccagataact
aactgtaaaa
aaggcctcct
ctatgtagag
actagctgag

gatctgcttt

132

tgacaaaact
aggtagaact
gagtggagta
tcttcaccaa
taatctttct
aagttgaagg
aaaaatcatg
gacatgtgag
taatgaaaaa
ttcttaatct
ctgggtgagg

gaaagcaatg

aaccactgat
ttccagcaaa
tgcaaaggga
gaaacatgct
accagtgcaa
agaatctcta
atgagtacaa
attatacaca
ccaatcaaaa
ctaatagact
gtgacgatgg
gtttgaagct
gcaattgttc
aggagtcaga
aaattgtagg

ttattttaca

tccttaaaaa
cagtcctctc
tggaaaggga
gtgatcaaaa
aaaaattcat
acattctaca
gaaaataagg
ccaaatgcaa
actgatgaag
tgataaatat
gctatctagg

C

gacattattc
tgaagataag
gattgtgaat
gaagatggaa
ttacagacac
catgtcaagt
tgattttgac
ggttgtttgg
agttctaaaa
atatgtccct
actatgcacc
cacattaacc
aaacagcatt
ttatctactt
catgtttgat

aaaatatttt

agaatacaag
ccttgtgagt
aacatagtaa
ttaacgtcac
aatcccaatc
aaatatccct
gaatcctgag
tgtgcttctt
tctgaataga
agcagggtaa

aattctctgt

ccagtgctgt
gatcccgcectt
aagcacaatg
tggaacaaag
agtaacccaa
gcctccagcet
tttggtgtag
tactcttcat
tactactatg
tatgaacaag
aatggttgca
tgtaaacatc
tattaaatac
agatttggca
acacatttga

tcatacaaat

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2081

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



ggttaaaaag
tttaaattta
agttcactaa
agaacaatat
aggctaagca
cccttettee
aacaatcctg
aaattttaca
acttccttaa
actcagtcct
gtatggaaag
caagtgatca
tctaaaaatt
aggacattct
atggaaaata
gagccaaatg
aaaactgatg
tcttgataaa
agggctatct
atgcaaaata
<210>
<211>

<212>
<213>

85

409
PRT
Homo
<400> 85

Met Glu
1

Glu

Leu Pro Met

Gln Val Pro

35

Ser Pro Ala

aaacaaaatc
ctgaatttaa
aaccctggat
aattttcaca
tcttcaaaga
caatcatctg
acttttattt
gtagaatatg
aaaagaatac
ctcccttgtg
ggaaacatag
aaattaacgt
cataatccca
acaaaatatc
agggaatcct
caatgtgctt
aagtctgaat
tatagcaggg
aggaattctc

aaaagtgtct

sapiens

Ser
5

Glu
20

Ala

Gly

Trp Glu Ala

Ala Val Glu

tataacaaca
ttagggtgaa
tgaaagtgaa
tgaacccttg
cgttttccca
gctggcatcc
tgccaaaatc
atcaaacctt
aagataatat
agtcttcact
taactttaca
caccagtgat
atctaattat
cctggggtat
gagaaacaat
cttggatcag
agaatctgga
taatgtaaga

tgtactatct

tg

Ala

Pro Val Gly Ser

Lys Val Arg Gln

40

Lys

133

actttggatt
aattttgaaa
aattatgttc
gctgtagttg
tatgctgtct
tcacaattga
aatacaatcc
catttttaaa
aggtaaatac
aaaatcagtg
ggggagaaaa
aagtcattca
gagctaaaac
tttagagtat
cacagaccac
atcctggaac
gtatttttaa
tgataacgtt

taccaaattt

Pro Gly Gly

10

Leu Val Pro

25

Pro Glu Gly

Ala Ala Gly

tttatatata
gttgtattct
ctagaacaaa
cctttcctag
taattctttt
gttgaagctg
tttgaatttt
cctctcettct
cctccactca
actcacttcc
atgacaaatg
gatttgttct
atccagcaaa
tcctcaaaac
atgagactaa
agaaaaagat
cagtagtgtt
agagaaactg

tcggtaagtc

Gln Ala

Thr Leu

30

Glu
45

Pro

Ala Gly

Gly Ala

Glu Gln

Ser Ser

Leu Glu

aactttgtga
catatgacta
atgtacaaaa
ctccactcta
cactcattca
ttcctectaa
ttatctgcat
ctttgacaaa
aggaggtaga
aaagagtgga
acgtcttcac
agataatctt
ctcaagttga
tgtaaaaatc
ggagacatgt
cagtaatgaa
gatttcttaa
aaactgggtg

taagaaagca

Glu

15

Pro

Pro

Pro

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2122



Ser

65

Pro

Gly

Glu

Arg

Arg

145

Phe

Ser

Thr

Ser

Gly

225

Gly

Tyr

Ala

Arg

50

Ser

Pro

Pro

Pro

Val

130

Pro

Ser

Gln

Glu

Ala

210

Leu

Asp

Val

Val

Cys
290

Lys

Leu

Ala

Ala

115

Lys

Ser

Arg

Gly

Ser

195

Gly

Glu

Glu

Lys

Ser

275

Gln

Lys

Ser

Leu

100

Pro

Pro

Thr

His

Gly

180

Gly

Ser

Lys

Lys

Ser

260

Gly

Gln

Lys

Leu

85

Val

Ser

Val

Arg

Ala

165

Thr

Cys

Pro

Glu

Leu

245

Leu

Val

Cys

Pro

70

Gly

Lys

Ala

Gly

Phe

150

Asp

Trp

Asp

Gly

Asp

230

Pro

Tyr

Val

Pro

55

Pro

Tyr

Leu

Trp

Ala

135

Leu

Pro

Gly

Ala

Ser

215

Ala

Arg

Trp

Ile

Pro
295

Ser

Gly

Pro

Ala

120

Ala

Lys

Ala

Arg

Glu

200

Pro

Ala

Ala

Ala

Val

280

Gly

134

Pro

Val

Arg

105

Pro

Gly

Val

His

Arg

185

Gly

Thr

Leu

Val

Leu

265

Val

Trp

Arg

Cys

90

Asn

Met

Gly

Pro

Gln

170

Ser

Arg

Cys

Leu

Thr

250

Ala

Leu

Val

Pro

75

Pro

Gly

Glu

Ser

Val

155

Leu

Pro

Ala

Cys

Pro

235

Leu

Phe

Ala

Leu

60

Gly

Glu

Glu

Leu

Ser

140

Pro

Leu

Leu

Ser

Arg

220

Arg

Thr

Met

Ser

Ser
300

Ser

Pro

Ala

Gln

125

Thr

Glu

Leu

Ala

Pro

205

Cys

Ala

Gly

Ala

Arg

285

Glu

Pro

Pro

Pro

110

Val

Pro

Ser

Arg

Ala

190

Ala

Lys

Gly

Leu

Val

270

Ala

Glu

Arg

Ser

95

Gly

Asp

Ser

Pro

Ala

175

Ala

Glu

Glu

Leu

Pro

255

Leu

Gly

His

Val

80

Pro

Ala

Val

Pro

Ala

160

Pro

Arg

Gly

Leu

Asp

240

Met

Leu

Ala

Cys



Tyr Tyr Phe
305

Cys Ser Ala

Phe Leu Gly

Arg Gly Pro
355

Gln Leu Leu
370

Ala Leu Glu
385

Pro Trp Val

<210> 86
<211> 314
<212> PRT
<213> Homo
<400> 86

Met Glu Glu
1

Leu Pro Met

Gln Val Pro
35

Ser Pro Ala
50

Ser Ser Lys
65

Pro Pro Leu

Gly Pro Ala

Ser

Tyr

Arg

340

Gln

Pro

Glu

Cys

Ala

His

325

Tyr

Gly

Glu

Gly

Ala
405

sapiens

Ser

Glu

20

Ala

Gly

Lys

Ser

Leu
100

Trp

Pro

Lys

Ala

Lys

Leu

85

Val

Glu

310

Ala

Pro

Trp

Asp

Thr

390

Lys

Glu

Val

Val

Val

Pro

70

Gly

Lys

Ala

Thr

Val

His

Gly

375

Leu

Gly

Ala

Gly

Arg

Glu

55

Pro

Tyr

Leu

Gln

Leu

Ser

Trp

360

Glu

Val

Thr

Ala

Ser

Gln

40

Lys

Ser

Gly

Pro

135

Ala

Pro

Arg

345

Ile

Asp

Ala

Gln

Pro

Leu

25

Pro

Ala

Pro

Val

Arg
105

Trp

Leu

330

His

Asp

Asn

Ala

Gly

10

Val

Glu

Ala

Arg

Cys

90

Asn

Glu

315

Leu

Ser

Glu

Leu

Asn
395

Gly

Pro

Gly

Gly

Pro

75

Pro

Gly

Ala

Ser

Trp

Ala

Asp

380

Cys

Gln

Thr

Pro

Ala

60

Gly

Glu

Glu

Ser

His

Val

Pro

365

Ile

Ser

Ala

Leu

Glu

45

Gly

Ser

Pro

Ala

Gln

Thr

Gly

350

Leu

Asn

Thr

Gly

Glu

30

Ser

Leu

Pro

Pro

Pro
110

Ala

Gln

335

Ala

Pro

Cys

Pro

Ala

15

Gln

Ser

Glu

Arg

Ser

95

Gly

Phe

320

Asp

Trp

Pro

Gly

Arg
400

Glu

Pro

Pro

Pro

Val

80

Pro

Ala



136

Glu Pro Ala Pro Ser Ala Trp Ala Pro Met Glu Leu Gln Val Asp Val
115 120 125

Arg Val Lys Pro Val Gly Ala Ala Gly Gly Ser Ser Thr Pro Ser Pro
130 135 140

Arg Pro Ser Thr Arg Phe Leu Lys Val Pro Val Pro Glu Ser Pro Ala
145 150 155 160

Phe Ser Arg His Ala Asp Pro Ala His Gln Leu Leu Leu Arg Ala Pro
165 170 175

Ser Gln Gly Gly Thr Trp Gly Arg Arg Ser Pro Leu Ala Ala Ala Arg
180 185 190

Thr Glu Ser Gly Cys Asp Ala Glu Gly Arg Ala Ser Pro Ala Glu Gly
195 200 205

Ser Ala Gly Ser Pro Gly Ser Pro Thr Cys Cys Arg Cys Lys Glu Leu
210 215 220

Gly Leu Glu Lys Glu Asp Ala Ala Leu Leu Pro Arg Ala Gly Leu Asp
225 230 235 240

Gly Asp Glu Lys Leu Pro Arg Ala Val Thr Leu Thr Asp Ser Leu Arg
245 250 255

Thr Ala Arg Thr Ile Trp Ile Ser Thr Val Gly Pro Trp Arg Lys Ala
260 265 270

Arg Trp Trp Leu Gln Thr Ala Ala Leu Gln Asp Pro Gly Ser Val Pro
275 280 285

Arg Gly Pro Ser Asp Leu Gly Ser Ala Trp Ser Ser Ala Cys Gln Ala
290 295 300

Asp Ala Ala Pro Pro Thr Gly Glu Ala Ser

305 310
<210> 87

<211> 1544

<212> DNA

<213> Homo sapiens

<400> 87
gagagcgaag ctcctctgca ctgggcccag gtgcgctcct cagcgtctcc gggtggcggg 60



gcgcgcggga
ccaatggagc
gtgcgacaac
gcgggcgceag
ccgcgcgtgce
cctgccttgg
gcctgggcge
ggcagcagca
tcceccectgect
cagggcggca
gacgcagagg
tgctgccgcet
gggttggacg
gtgaagtccc
gtcattgtgg
gtgttgtccg
caggctttct
ctgggcagat
tggcactgga
aatctggata
actccaagac
agcctgccag
tcttcctgga
cctaggagct
ctcaggcctg
<210>
<211>

<212>
<213>

88
1192
DNA

<400> 88

tggaggagtc
ccgtgggaag
ctgaaggtcc
gcctggagcc
cgccgctcag
tcaagctgcc
ccatggagct
cgccatcgcc
tctccecgeca
cgtggggcceg
gccgggecag
gcaaggagct
gcgacgagaa
tgtactgggc
tcctggectce
aggagcactg
gctcagccta
acccagtctc
tcgacgaggc
tcaactgtgg
cctgggtctg
gcagatgcag
cccagttatc
ggacttcaac

agtgccaata

Homo sapiens

ttgggaggct

cctggtcccc
cgaaagcagc
ctcgagcaag
cctgggctac
ccggaatggc
gcaggtagat
caggccctcc
cgcggacccg
ccgctcgececg
ccccgcggaa
ggggctggag
gctgccccgg
cctggcgttc
aagagcagga
ttactacttc
ccacgctacc
caggcactcc
cccactcccg
ggccctggag

tgccaagggg

caccccctac
caggtcttca
ccaggaagat

ttagtctcca

137
gcgcecggag

acgctggagc
ccaagtccgg
aaaaagccgc
ggggtctgce
gaggcgcccg
gtgcgcgtga
acgcgcttcc
gcgcaccagc
ctggctgcag
ggaagcgccg
aaggaggatg
gccgtaacgc
atggctgtgc
gccagatgcc
tctgcagaag
ctcccecectge
tgggtggggg
ccccagctac
gaaggcacgc
acccagtgat
aggggaggcc
tgctctgctc
gcatccgagg

gcttctgtgg

gccaagccgg
agccgcaggt
ccggggecgt
cttcgccteg
ccgagccgcece
gggctgagcce
agcccgtggg
tcaaggtgcc
tcctgctgeg
cccggacgga
gctcccecggg
cggcgctgtt
ttacggggct
tcctggcagt
agcagtgccc
cgcaggcctg
taagccacac
cctggcgagg
tccctgagga
tggtggctgce
ctgggctctg
agttgagagc
aagggggcca
gaaaggagat

atga

ggcagagctc
gcccgcgaag
ggagaaggcg
ccccgggtec
gtcaccgggc
tgcgcccagce
cgcggccggt
ggtgcccgag
cgcaccatcc
gagcggctgc
ctcccccecacg
gccccgegceg
acccatgtac
ctctggggtt
cccaggctgg
ggaagccagc
ccaggacttc
cccccagggce
cggcgaggac
aaactgcagc
cctggtcctc
ttgggcagcc
catgagcgag

tttctatggc

gagagcgaag ctcctctgca ctgggcccag gtgcgctcct cagcgtctcc gggtggcggg

gcgcgcggga tggaggagtc ttgggaggct gcgcccggag gccaagccgg ggcagagctce

ccaatggagc ccgtgggaag cctggtcccc acgctggagc agccgcaggt gcccgcgaag

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1544

60

120

180



gtgcgacaac
gcgggcgceag
ccgcgcgtgce
cctgccttgg
gcctgggcge
ggcagcagca
tccecetgect
cagggcggca
gacgcagagg
tgctgccgcet
gggttggacg
gcgaggacaa
actgcagcac
tggtcctcag
gggcagcctc
tgagcgagcc
tctatggcecct
<210>
<211>

<212>
<213>

89
21
DNA

<400> 89

ctgaaggtcc
gcctggagcc
cgccgctcag
tcaagctgcc
ccatggagct
cgccatcgcc
tctccecgeca
cgtggggcceg
gccgggecag
gcaaggagct
gcgacgagaa
tctggatatc
tccaagaccc
cctgccaggce
ttcctggacc
taggagctgg

caggcctgag

Homo sapiens

cgaaagcagc
ctcgagcaag
cctgggctac
ccggaatggc
gcaggtagat
caggccctcc
cgcggacccg
ccgctcgececg
ccccgcggaa
ggggctggag
gctgcceccgg
aactgtgggg
tgggtctgtg
agatgcagca
cagttatcca
acttcaaccc

tgccaatatt

cgaggacaat ctggatatca a

<210> 90
<211> 21
<212> DNA
<213>
<400> 90

Homo sapiens

ctggagccct cgagcaagaa a

<210> 091
<211> 21
<212> DNA
<213>
<400> 091

Homo sapiens

cccgtggttce atctgatata a

138

ccaagtccgg
aaaaagccgc
ggggtctgce
gaggcgcccg
gtgcgcgtga
acgcgcttcc
gcgcaccagc
ctggctgcag
ggaagcgccg
aaggaggatg
gccgtaacgc
ccctggagga
ccaaggggac
ccccctacag
ggtcttcatg
aggaagatgc

agtctccagc

ccggggcecgt

cttcgccteg
ccgagccgcece
gggctgagcce
agcccgtggg
tcaaggtgcc
tcctgctgeg
cccggacgga
gctccccggg
cggcgctgtt
ttacggactc
aggcacgctg
ccagtgatct
gggaggccag
ctctgctcaa
atccgaggga

ttctgtggat

ggagaaggcg
ccccgggtec
gtcaccgggc
tgcgcccagce
cgcggccggt
ggtgcccgag
cgcaccatcc
gagcggctgc
ctcccccecacg
gccccgegceg
cctgaggacg
gtggctgcaa
gggctctgcc
ttgagagctt
gggggccaca

aaggagattt

ga

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1192

21

21

21



<210> 92
<211> 21
<212> DNA

<213> Homo sapiens

<400> 92
aaggactttg ctcggcgttt a

<210> 093
<211> 21
<212> DNA

<213> Homo sapiens

<400> 93
tacgtggatg tttgtaacgt a

<210> 94
<211> 21
<212> DNA

<213> Homo sapiens

<400> 94
ctcgtattgg ctcaatcata a

139

21

21

21





