1
SEQUENCE LISTING

<110> Externautics S.p.A.

<120> Prostate tumor markers and methods of use thereof
<130> 1296PCT

<160> 20

<170> PatentIn version 3.3

<210> 1
<211> 236
<212> PRT

<213> Homo sapiens
<400> 1
Met Thr Ala Glu Phe Leu Ser Leu Leu Cys Leu Gly Leu Cys Leu Gly

1 5 10 15

Tyr Glu Asp Glu Lys Lys Asn Glu Lys Pro Pro Lys Pro Ser Leu His
20 25 30

Ala Trp Pro Ser Ser Val Val Glu Ala Glu Ser Asn Val Thr Leu Lys
35 40 45

Cys Gln Ala His Ser Gln Asn Val Thr Phe Val Leu Arg Lys Val Asn
50 55 60

Asp Ser Gly Tyr Lys Gln Glu Gln Ser Ser Ala Glu Asn Glu Ala Glu
65 70 75 80

Phe Pro Phe Thr Asp Leu Lys Pro Lys Asp Ala Gly Arg Tyr Phe Cys
85 90 95

Ala Tyr Lys Thr Thr Ala Ser His Glu Trp Ser Glu Ser Ser Glu His
100 105 110

Leu Gln Leu Val Val Thr Asp Lys His Asp Glu Leu Glu Ala Pro Ser
115 120 125

Met Lys Thr Asp Thr Arg Thr Ile Phe Val Ala Ile Phe Ser Cys Ile
130 135 140

Ser Ile Leu Leu Leu Phe Leu Ser Val Phe Ile Ile Tyr Arg Cys Ser
145 150 155 160

Gln His Ser Ser Ser Ser Glu Glu Ser Thr Lys Arg Thr Ser His Ser
165 170 175



Lys

Leu

Arg Val

Leu

Pro
225

Ser
210

Pro

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

<400>

Pro

Ser
195

Thr

Gly

205
PRT
Homo

2

Met Thr Ala

1

Tyr

Ala

Cys

Asp

65

Phe

Ala

Leu

Met

Ser
145

Glu

Trp

Gln

50

Ser

Pro

Tyr

Gln

Lys

130

Lys

Asp

Pro

35

Ala

Gly

Phe

Lys

Leu

115

Thr

Leu

Glu

180

Leu

Ser

Ser

Gln

Ser

Ala

His

sapiens

Glu

Glu

20

Ser

His

Tyr

Thr

Thr

100

Val

Gly

Pro

Phe

Lys

Ser

Ser

Lys

Asp

85

Thr

Val

Ser

Glu

Glu

Thr

Leu

Glu
230

Leu

Lys

Val

Gln

Gln

70

Leu

Ala

Thr

Ser

Gln
150

Ala

Ala

Ser

215

Tyr

Ser

Asn

Val

Asn

55

Glu

Lys

Ser

Asp

Ser

135

Glu

Ala

Asp

200

Glu

Ala

Leu

Glu

Glu

40

Val

Gln

Pro

His

Lys

120

Glu

Ala

Glu

185

Pro

Ala

Ala

Leu

Lys

25

Ala

Thr

Ser

Lys

Glu

105

His

Glu

Ala

Ala

Gln

Ala

Leu

Cys

10

Pro

Glu

Phe

Ser

Asp

90

Trp

Asp

Ser

Glu

Asp

Gly

Ser

Lys
235

Leu

Pro

Ser

Val

Ala

75

Ala

Ser

Glu

Thr

Ala
155

Leu

Val

Asp

220

Val

Gly

Lys

Asn

Leu

60

Glu

Gly

Glu

Leu

Lys

140

Asp

Ser

Thr

205

Thr

Leu

Pro

Val

45

Arg

Asn

Arg

Ser

Glu

125

Arg

Leu

Asn Met Glu

190

Tyr Ala Glu

Thr Gln Glu

Cys

Ser

30

Thr

Lys

Glu

Tyr

Ser

110

Ala

Thr

Ser

Leu

15

Leu

Leu

Val

Ala

Phe

95

Glu

Pro

Ser

Asn

Gly

His

Lys

Asn

Glu

80

Cys

His

Ser

His

Met
160



Glu Arg Val

Glu Leu Ser

Glu Pro Pro
195

<210> 3

<211> 1015
<212> DNA
<213> Homo

<400> 3
gtgagaagga

atctgcacat
ccgcctttga
ccgcagaatt
agaatgagaa
agagcaatgt
aggtgaacga
ccttcacgga
cctcccatga
atgaacttga
gctgcatctc
acagttcatc
aggctgccga
aaggagtgac
cccaggagcc
ctggccacta
atactgtgtt
<210> 4
<211> 922
<212> DNA
<213> Homo

<400> 4

Ser
165

Thr
180

Gly

sapiens

aactgcaaga
cctggggacg
agggtaaaac
cctctccecctg
accgcccaag
gaccctgaag
ctctgggtac
cctgaagcct
gtggtcagaa
agctccctca
catccttctc
atctgaggaa
ggcagattta
ctatgctgag
cccaggatct

aaggaggggg

tccttgetcet

sapiens

Leu Ser Thr Ala

Ser Ala Leu Ser

Ser His Glu Tyr

200

gtggggcaga
aaccgggcag
ccaaggcggyg
ctttgcctecg
ccctecctece
tgtcaggctc
aagcaggaac
aaggatgctg
agcagtgaac
atgaaaacag
ctcttcctcet
tccaccaaga
tccaatatgg
ctaagcacca
catgaatatg
gatcgtgctg

tcgtccatat

Asp Pro
170

Glu Ala
185

Ala Ala Leu

gaaccagagt
ccggagagcet
gccttggttc
ggctgtgtct
acgcctggcc
attcccagaa
agagctcggc
ggaggtactt
acttgcagct
acaccagaac
cagtcttcat
gaaccagcca
aaagggtatc
gcgccctgtce
cggcactgaa
gccaaggtta

caataaaatt

190

Lys Val
205

gtcagagcaa
gcggcecggcee
tggcagaagg
gggctacgaa
cagctcggtg
tgtgacattt
agaaaacgaa
ttgtgcctac
ggtggtcaca
catctttgtc
catctacaga
ttccaaactt
tctctcgacg
tgaggcagct
agtgtagcaa
tcggaaatct

aagtttctcg

Gln Gly Val Thr Tyr Ala

175

Ala Ser Asp Thr Thr Gln

aacctcctct
cagtcccgcet
gacgctatga
gatgagaaaa
gttgaagccg
gtgctgcgca
gctgaattcc
aagacaacag
gataaacacg
gccatcttca
tgcagccagc
ccggagecagyg
gcagaccccce
tcagacacca
gaagacagcc
ggagatgcag

tctta

gtgagaagga aactgcaaga gtggggcaga gaaccagagt gtcagagcaa aacctcctct

atctgcacat cctggggacg aaccgggcag ccggagagct gcggccggcc cagtcccgcet

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1015

60

120



ccgcctttga
ccgcagaatt
agaatgagaa
agagcaatgt
aggtgaacga
ccttcacgga
cctcccatga
atgaacttga
ccagccattc
gggtatctct
ccctgtctga
cactgaaagt
aaggttatcg
taaaattaag
<210> 5
<211> 180
<212> PRT
<213> Homo
<400> 5

Met Ala
1

Ala

Glu Arg Gly

Thr Ala Arg

35

Pro Cys Leu

50

Pro Val

65

Cys

Gly Arg Gly

Arg Pro Gln

agggtaaaac
cctctcecctg
accgcccaag
gaccctgaag
ctctgggtac
cctgaagcct
gtggtcagaa
agctccctca
caaacttccg
ctcgacggca
ggcagcttca
gtagcaagaa
gaaatctgga

tttctcgtcet

sapiens

Ala Glu G1

Gly Ala Gl

20

Glu Ala

His Gln

Ala Gl

70

Lys

Gln
85

Ser

Gly Gln

100

Val

Trp

Lys

Arg

CcCCaaggcggg

ctttgcctecg
ccctecectece
tgtcaggctc
aagcaggaac
aaggatgctg
agcagtgaac
atgaaaacag
gagcaggagg
gacccccaag
gacaccaccc
gacagccctg
gatgcagata

ta

u Glu Asp

y Ala Thr

Val Ser

40

Leu Glu

55

y Ile Ser

Gln

Pro

Pro Ala

4
gccttggttc

ggctgtgtct
acgcctggcc
attcccagaa
agagctcggc
ggaggtactt
acttgcagct
gttcatcatc
ctgccgaggce
gagtgaccta
aggagccccce
gccactaaag

ctgtgtttcc

Gly Gly Pro

10

Phe
25

Glu Cys

Val Cys Gly

Thr Arg Pro

Arg Glu Lys

75

Pro
90

Asp Arg

Pro Glu Ser

105

tggcagaagg
gggctacgaa
cagctcggtg
tgtgacattt
agaaaacgaa
ttgtgcctac
ggtggtcaca
tgaggaatcc
agatttatcc
tgctgagcta
aggatctcat
gaggggggat

ttgctcttcg

Glu Gly Pro

Asn Ile Cys

30

Leu
45

His Tyr

Glu
60

Arg Gln

Val Val Pro

Leu Lys Thr

Arg Gly Gly

110

gacgctatga
gatgagaaaa
gttgaagccg
gtgctgcgca
gctgaattcc
aagacaacag
gataaacacg
accaagagaa
aatatggaaa
agcaccagcg
gaatatgcgg
cgtgctggcec

tccatatcaa

Asn
15

Arg

Leu Glu

Cys Trp

Glu Cys

Leu Tyr

80

Pro Pro

95

Phe Gln

180

240

300

360

420

480

540

600

660

720

780

840

900

922



Pro Phe Gly

115

Phe Pro Phe

130

Arg
145

Arg Gly

Trp Gln Asp

Leu Leu Ser

<210> o6

<211> 1168
<212> DNA
<213> Homo

<400> 6
gaattctttg

ccaacgatcg
ggggactgaa
acgggggccce
atatatgttt
ggccatgtct
aagctgggat
aggatcccag
gagggggatt
cttttcectt
caggtgtgga
ttctcgceccat
cacctccagc
acccccttga
cctggggagg
tcagtaacgt
ctcctcectect

gttccctctg

Thr

Asp

Gly Phe

Thr Gly

Gly

Phe

Val

Phe
120

Gly

Thr
135

Thr

Asp Leu

150

Leu
165

Ser

Ile
180

sapiens

tgactggcag
tgggcaggag
gggtacgtgg
cgaagggcca
ggagactgct
tcatcagtgg
cagcagagag
attaaaaact
ccagccattt
tggctttttc
tctgggacag
cttcttcttt
cagagaagaa
cccctetatt
aggagtgaag
tgtttaattc
aagtctttgc

actcttcccc

Phe

Leu Phe

gcattcagac
gtggtttctg
ggcgaaacaa
aatcgcgagc
cgggaagctg
ctggagacac
aaggttgtcc
ccaccccgcece
ggtgataccg
accaccgtct
ggtcacccag
ttttggctgce
tcagtattga
tctgttggcet
tctgtgcata
tctgccctgg
tttccctgat

cactccccat

His Phe Ser

Val Phe Asn

Gly Gln Gly

155

Leu Ala
170

Ile

caatagtgat
gtttgttggg
aaccggccat
ggggcggggc
tggtcagtgt
ggccagaacg
cgctttatgg
cccagggcca
ggggcttcca
tcaatgccca
cctccagctg
tcagtatttg
gggtccctgce
aaggccagcc
gatgggagag
ggaaggagga
ttcttgattt

cttactgatt

Phe Gly Val

125

Ala
140

His Glu

His Pro Ala

Phe Phe Phe

taggaaacct
gcgtgtgtat
ggcagcagcg
gggcgcgace
gtgtggccac
gcaagagtgt
gcgagggage
gagaccagct
cttctcattt
tgagcctttc
gcaggattcc
agctatgtct
tgacccttcc
ctggacattg
ccttectgctce
tggattgaga
gatcttcaaa

taatttaatt

Gly Ala
Phe

Pro

Ser
160

Ser

Phe
175

Trp

tgaagcctgce
gtgtatttgg
gaggaggagg
ttcgaatgta
ctgtactgtt
ccagtatgta
cagaagcccce
ccggagagca
ggtgttggtg
cgccggggta
ctcttcectgt
gcttcctgcce
gtactcctgg
tccaggaagg
agaggctcac
gaatgtcttt

ggtgggcaaa

tttcactccc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



cagagtctaa tatggattct gactcttaag tgcttccgcc ccctcactac ctcecctttaat

acaaattcaa taaaaaaggt gaaatata

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

<400>

Met

1

Leu

Glu

Ser

Ala

65

His

Leu

Thr

Ala

Asp
145

Leu

Leu

Glu

Gly

50

Ser

His

Pro

Thr

Phe

130

Pro

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

<400>

atgcttccag agcaagggcc ccagccttcc acgatgccgce tctggtgcecct cctcgceccgcec

tgcaccagcc tcccaaggca ggcagccacc atgctggagg aagctgcttc tcccaacgag

157
PRT
Homo

Pro

Ala

Ala

35

Ala

Ser

Lys

Ser

Val

115

Pro

Ala

474
DNA
Homo

8

sapiens

Glu

Ala

20

Ala

Leu

Glu

Ile

Pro

100

Pro

Leu

Trp

Gln

Cys

Ser

Thr

Glu

Asn

85

Leu

Ala

Leu

Ala

sapiens

Gly

Thr

Pro

Asp

Val

70

Cys

Cys

Pro

Val

Ala
150

Pro

Ser

Asn

Gln

55

Pro

Phe

Leu

Gly

Gly

135

Pro

Gln

Leu

Glu

40

Thr

Asp

Phe

Ser

Arg

120

Thr

Ser

Pro

Pro

25

Ala

Phe

Phe

Tyr

Ser

105

Trp

Pro

Gln

6

Ser

10

Arg

Val

Thr

Met

Leu

90

Leu

Trp

Gly

Pro

Thr

Gln

His

Asp

Glu

75

Glu

Leu

Ser

Ser

Ser
155

Met

Ala

Ala

Leu

60

Val

Lys

Thr

Phe

Trp

140

Pro

Pro

Ala

Ser

45

Ser

Pro

Gln

Leu

Gln

125

Gln

Gly

Leu

Thr

30

Thr

Ala

His

Leu

Lys

110

Pro

Ser

Trp

15

Met

Ser

Ala

Ser

Cys

95

Leu

His

Thr

Cys

Leu

Gly

Glu

Val

80

Gln

Lys

Lys

Ile

1140

1168

60

120



gctgtccacg
tcagctgccg
caccataaaa
ctgtgtctaa
tggtggagct
cagagcacaa
<210> 9
<211> 279
<212> PRT
<213> Homo
<400> 9
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

Phe Leu

115

Lys

Ala Asn Leu

130

Thr
145

Phe Gly

Val Leu Ser

catcaacatc
aggcctcctc
ttaactgctt
gcagcttgct
tccagcctca

tcgatcccge

sapiens

Met Gln Al

Ala
20

Val

Leu Val

Leu Ile Se

Asn Leu

70

Leu
85

His

Lys Il

100

Lys
Lys Ala
Leu

Tyr

Se
15

Arg Leu

Thr
165

Ile

Lys

Cys

Lys

Phe

Lys

Cys

Val

aggcagtggce
agaggaggtt
tttctactta
tactttaaaa

caaggcattc

gtgggcggce

a Leu Val

Ala Thr

Ile Leu

40

r Phe
55

Asn

Thr Gly

Met Val

e Leu Asn

Phe Gly

120

Glu
135

Glu

r Asp Thr

0

Ile Val

7

gcactcactg
cctgacttca
gaaaaacaac
ttaaaaacaa
ccacttctgg

ccctetecagce

Phe Thr

10

Leu

Trp Leu

25

Tyr

Gln Phe Phe

Leu Ser Val

Phe Leu

75

Ser

Leu Cys Leu

90

Leu Ser

105

Lys

Leu Gly Ala

Ala Phe Gly

Phe
155

Leu Leu

Ala Phe

170

Val

atcagacatt
tggaggtgcc
tctgccaact
cggtcccagce
tgggcactcc

caagcccagg

Leu Asp Ser

Ile Gln

30

Gly

Ser Met

45

Asn

Phe
60

Ile Ala

Asn Arg Leu

Thr Leu Phe

Glu His

110

Asp

Thr Arg

125

Asp

Leu Leu Pro

140

Tyr Ala Tyr

Val Ala Phe

tacagacctc
acactctgtt
gccgtcccca
tcctggcagg
tggaagctgg

gtga

Leu
15

Asp

Ile Thr

Ile Leu

Arg Lys

Gly Lys

80

Leu Asn

95

Ile Phe

Phe Asp

Phe Asn

Ile Phe

160

His Asn

175

180

240

300

360

420

474



Leu

Thr

Leu

Thr

225

Ile

Ile

Cys

Ser

Val

Phe

210

Ser

Trp

Cys

Tyr

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

<400>

Asp

Asp
195

Gly

His

Glu

Ile

Lys
275

10
102
PRT
Homo

10

Met Met Ser

1

Glu

Pro

Ile

Leu

65

Trp

Val

Asp

Ser

Gly

50

Ala

Ser

Ser

Phe

Gly

35

Gly

Thr

Phe

His

Ser
180

Leu

Phe

Met

Leu

Met

260

Asn

Thr

Lys

Leu

Cys

Leu

245

Arg

Gln

sapiens

Ile

Pro

20

Cys

Thr

Leu

Phe

Val
100

Arg

Ala

Thr

Ile

His

Asp

85

Asp

Asn

Pro

Ala

Val

230

Leu

Tyr

Lys

Gln

Gln

Ser

Ala

Glu

70

His

Glu

Gln

Glu

Leu

215

Phe

Lys

Ser

Ser

Arg

Glu

Arg

Leu

55

Asn

Cys

Gln

Thr

200

Ser

Ala

Ser

Val

Arg

Glu

Arg

40

Cys

Asp

Ile

Ser

185

Ala

Thr

Ser

Val

Pro
265

Glu

Asn

25

Leu

Ile

Leu

Ile

Val

Tyr

Met

Phe

His

250

Ile

Ile

10

Val

Trp

Gly

Trp

His
90

Gly

Asn

Arg

Gly

235

Leu

Leu

Arg

Lys

Lys

Leu

Phe

75

Ser

Lys

Leu

Met

220

Leu

Tyr

Ile

Ala

Leu

Ile

Leu

60

Ser

Val

Met

Ile

205

Lys

Cys

Asn

Leu

Thr

Glu

Leu

45

Thr

Asn

Gly

Glu

190

His

Tyr

Ser

Pro

Leu
270

Glu

Asn

30

Ser

Ser

Ile

Ser

Lys

Thr

Leu

Pro

Lys

255

Tyr

Val

15

Lys

Leu

Val

Lys

Pro
95

Gly

Ile

Trp

Glu

240

Arg

Leu

Ser

Leu

Thr

Tyr

Val

80

Val



<210> 11
<211> 716
<212> PRT
<213> Homo
<400> 11

Met Met Ser
1

Glu Asp Phe

Pro Ser Gly
35

Ile Gly Gly
50

Leu Ala Thr
65

Val Glu Arg

Tyr Tyr Lys

Gly Leu Ile
115

Leu Gln Arg
130

Arg Val Leu
145

Tyr Thr Leu

Thr Ser Trp

Phe Trp Tyr
195

Ile Pro Leu
210

sapiens

Ile

Pro

20

Cys

Thr

Leu

Glu

Gln

100

Tyr

Met

Pro

Phe

Leu

180

Val

Arg

Arg

Ala

Thr

Ile

His

Ile

85

Met

Asp

Asn

Ile

Gly

165

Leu

Thr

Glu

Gln

Gln

Ser

Ala

Glu

70

Ser

Leu

Asn

Ile

Gln

150

Leu

Ser

Asn

Asn

Arg

Glu

Arg

Leu

55

Asn

Phe

Gln

Lys

Tyr

135

Lys

Gln

Gly

Arg

Trp
215

Arg

Glu

Arg

40

Cys

Asp

Arg

Ala

Thr

120

Gln

Tyr

Ala

Thr

Ile

200

Ala

Glu

Asn

25

Leu

Ile

Leu

Thr

Pro

105

Glu

Glu

Leu

Ile

Trp

185

Asp

Leu

Ile

10

Val

Trp

Gly

Trp

Glu

90

Thr

Ser

Val

Glu

Tyr

170

Leu

Thr

Pro

Arg

Lys

Lys

Leu

Phe

75

Cys

Leu

Met

Phe

Pro

155

Val

Ser

Thr

Phe

Ala

Leu

Ile

Leu

60

Ser

Gly

Val

Lys

Leu

140

Val

Thr

Gly

Arg

Phe
220

Thr

Glu

Leu

45

Thr

Asn

Leu

Gln

Thr

125

Ser

Tyr

Ala

Leu

Val

205

Ala

Glu

Asn

30

Ser

Ser

Ile

Tyr

Gly

110

Ile

Ile

Phe

Leu

Leu

190

Glu

Ile

Val

15

Lys

Leu

Val

Lys

Tyr

95

Phe

Asn

Leu

Tyr

Tyr

175

Ala

Phe

Gln

Ser

Leu

Thr

Tyr

Glu

80

Ser

His

Leu

Tyr

Ile

160

Ile

Ala

Thr

Ile



Ala

225

Arg

Thr

Phe

Leu

Phe

305

Ser

Phe

Cys

Lys

Gly

385

Phe

Leu

Phe

Val

Tyr
465

Ala

Leu

Trp

Thr

Tyr
290

Phe

Val

Leu

Leu

Ser
370

Ala

Gly

Phe

Val

Gly
450

Asn

Ile

Thr

Gln

Leu
275

Gly

Asn

Phe

Asn

Thr
355

Asp

Thr

Leu

Tyr

Val
435

Lys

Leu

Thr

Leu

Phe

260

Asp

Ile

Ser

Ile

Arg

340

Leu

Glu

Arg

Leu

Ala

420

Ala

Met

Ile

Tyr

Leu

245

Asn

Ser

Gln

Met

Ala

325

Leu

Phe

His

Asp

Pro
405

Tyr

Phe

Glu

His

Phe

230

Ala

Gln

Leu

Ile

Ile
310

Arg

Gly

Leu

Ile

Phe

390

Phe

Ile

His

Lys

Thr
470

Leu

Ile

Phe

Asp

Thr
295

Leu

Lys

Lys

Asn

Phe
375

Asp

Asn

Phe

Asn

Gly
455

Ile

Arg

Phe

Met

Met
280

Ser

Gly

Leu

Leu

Asn

360

Lys

Ala

Thr

Val

Leu
440

Thr

Leu

Pro

Ile

Met

265

Leu

Leu

Ser

Gln

Leu

345

Ile

Phe

Asn

Phe

Leu

425

Ser

Val

Phe

10

Asn

Ser

250

Leu

Pro

Leu

Leu

Lys

330

Leu

Ile

Leu

Leu

Gly

410

Ser

Asp

Asp

Gly

Leu

235

Thr

Met

Ala

Leu

Leu

315

Asn

His

Lys

Lys

Tyr

395

Arg

Ile

Ser

Leu

Phe
475

Gln

Phe

Gln

Val

Val
300

Ile

Leu

Leu

Lys

Ala
380

Leu

Leu

Thr

Thr

Lys
460

Leu

Pro

Leu

Ala

Lys
285

Cys

Ser

Lys

Phe

Ile
365

Lys

Cys

Ser

Val

Asn
445

Pro

Ala

Leu

Phe

Leu

270

Ala

Ile

Phe

Thr

Met

350

Leu

Phe

Glu

Asp

Ile

430

Gln

Glu

Leu

Ser

Ser

255

Val

Thr

Leu

Asn

Gly

335

Val

Asn

Gly

Glu

Thr

415

Val

Gln

Thr

Ser

Glu

240

Leu

Leu

Trp

Gln

Leu

320

Ser

Leu

Leu

Leu

Ala

400

Leu

Ala

Ser

Ala

Thr
480



Met Arg

Phe Gly

His Leu

Ile Leu
530

Asp Glu
545

Leu Met

Gly Ser

Leu Thr

Arg Ala
610

Ala Leu
625

Ile Cys

Leu Asp

Pro Asp

Arg Asn
690

Lys Thr
705

<210>
<211>

Met

Leu

Tyr

515

Ile

Leu

Asn

Met

Asn

595

Val

Leu

Tyr

Ile

Leu

675

Leu

Phe

12
112

Lys

Cys

500

Asn

Leu

Ser

Trp

Gln

580

His

Tyr

Arg

Glu

Ala

660

Lys

Pro

His

Tyr

485

Ser

Pro

Leu

Glu

Ile

565

Leu

Pro

Gln

Ser

Arg

645

Asn

Pro

Pro

Val

Leu

Pro

Lys

Tyr

Leu

550

Asn

Leu

His

Ile

Phe

630

Arg

Gly

Ala

Tyr

Tyr
710

Trp

Glu

Arg

Leu

535

Arg

Ser

Ala

Tyr

Tyr

615

Gly

His

His

Asp

Val

695

Lys

Thr

Ile

Ile

520

Cys

Glu

Asn

Gly

Glu

600

Ala

Thr

Arg

Met

His

680

Ala

Leu

Ser

Trp

505

Cys

Tyr

Phe

Thr

Val

585

Asp

Lys

Asp

Arg

Met

665

Pro

Tyr

Ser

11

His

490

Glu

Ile

Lys

Tyr

Pro

570

Lys

Ser

Arg

Tyr

Gly

650

Asp

Arg

Phe

Arg

Met

Leu

Met

Phe

Asp

555

Arg

Leu

Ser

Ala

Val

635

Cys

Gly

Phe

Thr

Asn
715

Cys

Leu

Arg

Trp

540

Pro

Lys

Cys

Leu

Pro

620

Ile

Arg

Pro

Cys

Arg

700

Lys

Val

Leu

Tyr

525

Pro

Asp

Ala

Thr

Arg

605

Glu

Leu

Leu

Gly

Glu

685

Val

Phe

Lys

510

Ser

Gly

Thr

Val

Gly

590

Glu

Glu

Glu

Arg

Glu

670

Glu

Phe

Ala

495

Ser

Val

Met

Val

Phe

575

Arg

Arg

Val

Asp

Asp

655

Asn

Ile

Gln

Ser

Val

Pro

Met

Glu

560

Ala

Thr

Thr

His

Ser

640

Leu

Asp

Lys

Asn



<212> PRT
<213> Homo
<400> 12

Met Met Ser
1

Glu Asp Phe

Pro Ser Gly

35

Ile Gly

50

Gly

Pro
65

Arg Tyr

Ser Glu Lys

Thr Ser Arg

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

13
1841
DNA
Homo

<400> 13
aagtttgcgg

cccggcggec
cctgtccttg
gtgatttgga
aaataagagc
aaaataaatt
ttggtggaac
atgaaaatga
cagagtgtgg
aaggttttca
ttcagcgaat

tacagaaata

sapiens

Ile Arg Gl

Pro Ala Gl

20

Cys Thr Se

Thr Pro

Met Me

70

Lys

His Se

85

Ser

Cys
100

Cys

sapiens

agcggcttcet
gctcgcggtc
gagacctacc
gaacaatgca
cacagaagtt
gccatctggt
cattgccctt
tttatggttt
cctgtattac
tggcctaata
gaatatttac

tttagagcca

Phe

Arg

n Arg Arg

n Glu Glu

r Arg Arg

40

Ala
55

Leu

t Ile Tyr

r Glu Gln

Leu Gln

gctcgtcggce
ttgggagagc
tgatggggac
tgtaagtctg
tctgaagact
tgtaccagta
tgcattggac
tctaatatta
tcctactaca
tatgataata
caagaggttt

gtttattttt

12

Glu Ile

10

Arg

Asn Val

25

Lys

Leu Trp Lys

Asp Phe Leu

Phe Leu

75

Gly

Val
90

Ser Ala

Pro Ser

105

Cys

cgtgcggcga
tggggcgcegt
gccaggtgtg
acatcatgat
ttccagccca
gaagattatg
ttcttacatc
aggaagtgga
agcagatgct
aaactgaatc
ttctcagtat

atatttacac

Ala Thr Glu

Glu Asn

30

Leu

Ile Leu Ser

45

His Leu Ser

60

Ile Leu Arg

Cys Ile Thr

Val Ile

110

Lys

ggcagggcct
gcctgaactt
caggggcgtg
gtccatccgg
agaagaaaat
gaagattttg
tgtctacctt
gcgagaaatc
gcaggctcca
tatgaagaca
tttatataga

cttatttggg

Val
15

Ser

Lys Leu

Leu Thr

Thr Leu

Lys Trp

80

Pro Thr

95

Thr Thr

gggctgcgac
cccggctgece
gcgcgtagga
caaagaagag
gtgaagttgg
tcattgacaa
gccacgttac
tcattcagaa
accctcgtgce
attaacctcc
gttctaccca

ctccaggcga

60

120

180

240

300

360

420

480

540

600

660

720



tctatgtcac
tgttggcagc
tcccactgag
atttcctgag
tatcaacttt
cattagtgct
tgtatggaat
tgattcttgg
agaaaaatct
ttatggtttt
agtcagatga
attttgatgc
ttggaaggct
tgattgtagc
tgggtaaaat
ataccattct
cacacatgtg
tgaagtcagt
tattaatact
<210>
<211>

<212>
<213>

14

DNA
<400> 14

cggttctgcc
ctagccccegt
gagtgatttg
agaaataaga
ggaaaataaa
aattggtgga
acatgaaaat
cattcactca

ttttgccata

2206

agctctctac
tttctggtat
ggagaactgg
accaaactta
tctctttagt
gttcacactg
acagataaca
atcactgctt
gaaaactgga
atgtttgaca
acacatattt
aaatctctat
ttcagatact
attcgttgtt
ggaaaaaggc
gtttggattc
tgtgttcgca
ccatctttat

gctgtatcta

Homo sapiens

ctccttgtac
cggcctectt
gagaacaatg
gccacagaag
ttgccatctg
accattgccc
gatttatggt
gtgggatctc

aagaatccaa

ataaccagct
gtcacaaata
gcgctgccat
cagcctcttt
ctgacatggc
gactccctgg
agtttactcc
atcagtttta
agcttcctta
ctttttctca
aaatttctga
ctgtgtgaag
ctgctttttt
gcctttcata
acagttgacc
ttggcattga
tcattcggcc
aacccaaaga

tgctataaga

ccgeggegeg
cceccteeecgg
catgtaagtc
tttctgaaga
gttgtaccag
tttgcattgg
tttctaatat
cagtagtaag

tctctagaaa

13
ggctactcag

gaatagatac
tctttgcaat
ctgaaaggct
aatttaatca
acatgctgcc
tggtctgcat
acctttcagt
ataggcttgg
acaacataat
aggcaaaatt
aagcttttgg
atgcttacat
atctcagtga
tgaaaccaga
gtacaatgag
tatgtagccc
ggatatgtat

atcagaaatc

ctgcggcccg
agccgcgcegt
tgacatcatg
ctttccagcec
tagaagatta
acttcttaca
taaggtatgg
ccatgtggat

ggttggacta

tggtacatgg
cacaagagtt
tcagatagca
gacacttctt
atttatgatg
agcagtgaag
tcttcagttt
attcattgca
gaaacttttg
taagaaaatt
tgggcttgga
cctcectgect
attcgttctg
ttctacaaat
aactgcctac
aatgaagtac
tgaaatatgg
aatgcgatat

t

tggcgcggcc
gaggacggct
atgtccatcc
caagaagaaa
tggaagattt
tctgtctacc
agtttctttg
gaatgaccaa

tagagtgaaa

ctgtcaggac
gagtttacca
gcaattacat
gccattttca
ctgatgcaag
gcgacatggc
tttaattcca
agaaaacttc
ttacatttat
cttaacctga
gcaacaaggg
tttaatacat
tccatcacag
caacaatccg
aacttaatac
ctctggacgt
gagttacttc

tcagtaccga

ccgttcecge
gaggccgceag
ggcaaagaag
atgtgaagtt
tgtcattgac
ttgccacgtt
accattgtat
ggcaacacag

taacttttgt

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1841

60

120

180

240

300

360

420

480

540



gtttattatt
tatttttgag
ctcactacaa
ctgggactat
ggtttcagca
gcctcccaaa
ttcattttaa
caaacatggg
cctgtgtcac
agagacaggg
tactgccctg
aatcaagtga
ttagtatttt
cttaatgaaa
gaaactttta
cttccttttce
taaaaaagcc
atgttcatga
agccatatgt
gggcgtcacg
caggagttca
aattagccgg
agaatcactt
cagcctgggc
ggtctgtgac
ctagaactcc
atccaaatat
tctaatgact
<210>
<211>

<212>
<213>

15
4456
DNA
Homo

ttaaaataac
atggagtctc
cctctgcecctc
aggtgcgtgc
tattgaccag
gtgctgggat
ttttttgaga
tcactgcagc
tgggacccca
tctcactttg
gtcttccaaa
gttttttctt
tcaagttata
tcaaaaagaa
attttatata
ttttttttcet
actgctttaa
ctatctaata
ttccagggaa
cctgtaatcc
agaccagcct
gcatggtgac
gaactcggga
aacagagcaa
tctttaaaca
tcttggcatt
accttacatt

agttgcttgt

sapiens

atattagaat
actctgtcac
gcaggttcag
caccacaccc
gctgatctcg
tacaggcgtg
tagggtattg
ctcaacctcc
ggcatgcacc
ttgcccatgce
atatgagaat
tttcattaac
gattgtgaaa
agaatactat
tatatatata
tgttggctac
atcatggggt
ctctgtgcaa
aggaactgta
cagcactttg
ggccaacatg
acacacctgt
ggaagaggtt
tactctttat
cgtttccttg
gttttcagaa
ttaatctaat

aaaaataaac

14
ctttttttaa

ccaggctgga
gtgattcttc
agctaatttt
aactcctgac
agccactgcg
ctctgtcacc
tgggctcaag
acctcaccaa
tggtctcgaa
gagccatagc
ttattccatt
ttagtgcagt
cacatctagt
tgcacaaact
aacaggaaaa
ctaaatgtgg
gtggttttgc
attttaatca
ggaggtcgag
gtggaaccct
aatctcagct
gcagtgagct
caaaaaaaaa
ttttctttcet
ctcgtatata
atgtcatgat

aaacaccttc

atttttcttt
gtgcggtggce
tggcttagcc
tgtattttta
cttgtgatct
tccagccaga
caggctagaa
tgagtatcct
gctaaatttg
ctcctgggcet
acccagccca
tatttagcag
aggtcatgag
agggttgagg
gggtcacagt
aaaaaaaaca
ctccacagag
agggcatagg
gattttcagg
gcgggcagat
atctctacta
actcaggagg
gagatcccac
aagaaaaaag
ctctctcttt
acttacatgt
ctttaaccta

aaagcc

attatttatt
gcaatcttgg
tcccaagtag
ctagagacgg
gcctgtctca
atctttattt
tgcagtggtg
gcctaagcectt
atttttttgt
caagcgatcc
gaatttttat
ttattctaaa
taacattttt
attgttttgt
atacaaggta
gaaaaggaaa
ggtcctcagc
gcgatgggga
agggttagcc
cacttgaagt
aaaatacaaa
ctgaggcaca
cactgcactc
ttgagggggt
ttcaacattt
ggaaatttgc

aactgtggtg

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

2206



<400> 15
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
cagcctcttt
ctgacatggc
gactccctgg
agtttactcc
atcagtttta
agcttcctta
ctttttctca
aaatttctga
ctgtgtgaag
ctgctttttt
gcctttcata
acagttgacc
ttggcattga
tcattcggcc
aacccaaaga

tgctataagt

15

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

tctggccagg

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

aatgatggat

gggctgcgac
cccggctgece
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

gaactctccg

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



agttgagaga
ctccaagaaa
cgggaaggac
gagcggttta
ccttcggcac
ggggctgcceg
gagagaatga
gaaacctgcc
tttacaagct
gagaaactgc
aaccttcaag
gaaagcatct
tctttagcecct
atgatgtgtg
ctcaggattt
tagagatgat
ttaaaaagca
tgctgtcaac
tctgtctgaa
tgtgtgtgca
atatcgtaag
agtgttatta
tttatttctt
ttagcctttg
ctatcttaac
tcataccaag
ttttcecttat
aagagtatat
gatgaggaca
gctaatggaa

cttgcagttg

attctatgat
ggctgtgttt
cctaaccaac
tcagatatat
tgactacgta
actccgggac
tcctgatttg
tccctacgtg
gtccagaaac
atcatgatga
ctgtgatatg
tctacaagca
aaatgttaac
ttccatggat
gaaatacgtt
gatcgactta
ctttagtgtc
attaacaaaa
atgtaatgtg
tgtgcacaca
tccttaaagg
ttttaaaact
actcatttca
tattttttac
tagttcacta
tttgacttgt
taaaaggtaa
gtacctgctc
tgtaaaagtt
ttaactttct

tattgaagta

ccagatacag
gcgggaagca
cacccgcact
gccaagaggg
atcctggaag
ctgctggaca
aaacctgcag
gcctacttca
aagtagcgca
aactcaatag
agtaagttct
gaagtctttt
aactttctaa
acctggatag
taattttcag
tttaatatga
ctgttttacc
aaaatcatgt
gagtacttca
tgtgttttaa
ggcagaaata
tactgatact
atttattggg
agcctagaat
atacagtatt
ggtctccaat
ccaagtgcct
aaaatttttt
gccagtaaga
ccecctgttet

aattaccata

16
tggagctgat

tgcagttgct
atgaagacag
caccagagga
acagcatctg
ttgccaacgg
accaccctcg
ccagagtgtt
gatttctgcc
atgacgtttc
acagatgttt
tcgttgtgtg
gagtgaccta
gcacataaca
gtgacttaag
tttcactggt
ttaaaatgtt
taaggctttg
gcagtatgtg
tgctgggcac
tatgtagcca
ctttaacctc
tttgcaaaat
cttgcaaagt
tttagcagac
cttactggga
ctaagtcatg
tgataatcgc
acatagtatg
tgccaggtgg

ggcatcaaga

gaactggatt
ggccggagte
cagcctgaga
agtgcatgcc
ctacgagcgg
ccacatgatg
cttctgtgaa
ccagaacaaa
cagtgtctat
ctatgtaagt
acacaagtgt
tctatctttc
gaattatgtt
tgttggaaga
acagctatga
gaagaccaat
ataatatttt
tatcaaacat
tcatgtattg
agaaaagtgt
agtagaattt
tcctgcagta
tttgtaaact
ctgaatattt
agcattttca
aggccctggt
cttatttgta
ttatataatt
catttaatta
aaatgattta

tggctgcatc

aactctaaca
aagctgtgca
gagcggacca
ctcctaaggt
aggcaccgcc
gatggcccag
gagatcaaaa
accttccacg
ttttgatacg
aggtagccca
tgccatcttt
tcattaatgt
gttggagaga
tgagcacctg
ttgaatcaac
tggtagcttt
ccagttgtca
tttgttacac
tgtgtgtctg
tacaagttcc
attacatttt
atagttttgc
ttttgtgttt
tttaaatgtt
gacagcattt
agtgtaattc
aacaacaaag
aatttctaat
aatcaagatg
agcatttctc

acattttcaa

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

3720



atgattttat
tgttggacac
gctgggttat
taagattgga
aaaactttaa
catccttcag
agactctgtg
tattcctgta
cgtacttaaa
agtttaggtg
tgccaaaaaa
catgtacagt

atttttagca

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

16
336
DNA
Homo

<400> 16
atgatgtcca

gcccaagaag
ttatggaaga
ctgtctacct
agcgagaaat
tgcaggctcc
<210>
<211>

<212>
<213>

17
831
PRT
Homo
<400> 17

Met Lys Val
1

Phe Ile Phe

Pro Glu Ala
35

attcagttgc
aagcagactc
taaattatgc
gaccactgcc
ttaagccaat
cgagtgcctt
attttgtttt
tgtattcatc
tttttatgct
tcattgttgc
atcttgcaag
agctatttcc

ctcatc

sapiens

tccggcaaag
aaaatgtgaa
ttttgtcatt
tgccacgtta
ctcattcaga

aaccctcgtg

sapiens

tacttataaa
agcttttatc
aactgaaact
gtttaggata
aatgatgcat
actctaattg
caaaatcctc
taagcatttg
tatcaccgca
cagcaccttt
acagaatcca

tgatgaccaa

aagagaaata
gttggaaaat
gacaattggt
catgaaaatg
acagagtgtg

caaggtaatt

His Met His Thr Lys

5

His His Cys Asn His

20

Leu His Arg Gln His

40

17

gcagcattca
aaaacttgtt
cctgaattat
atacaataat
gcctgttgta
aaaccaagca
tgttatggct
ggcatttgga
atgatggcaa
agtgctcagt
tacttaacac

atctctcaac

agagccacag
aaattgccat
ggaaccccct
atttatggtt
gcctgtatta

acaact

Phe Cys Leu Ile Cys

10

Cys His Glu Glu His
25

Arg Gly Met Thr Glu

aaaagtcttt
taaataaaaa
atcttttctg
aaaacgtttt
gctgacagca
cacgtaaggt
atatttaaat
gtcttaatat
acagtgattt
cttcagtgaa
tctttccaag

gaatcatgtt

aagtttctga
ctggttgtac
ttgcattgga
ttctaatatt

ctcctactac

30

45

tacactgtca
attgacagta
tatcccttaa
aatcagtact
tgggtcagta
acaatatgtt
ttattttaaa
acaagaaaca
tttttttcat
aaatataaag
acactgtgac

attaataaat

agactttcca
cagtagaaga
cttcttacat
aaggaagtgg

aagcagatgc

Leu Leu Thr

15

Asp His Gly

Leu Glu Pro

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4456

60

120

180

240

300

336



Ser

Glu

65

Gly

Val

Asp

Gln

Val

145

Glu

Arg

Thr

Pro

Asp

225

Asn

Gln

His

Asp

Lys

50

Lys

Leu

Glu

Ile

His

130

Ser

Val

Leu

His

Ser

210

Val

Glu

Gly

Asn

Pro
290

Phe

Leu

Glu

Ile

Leu

115

Ser

Thr

Ser

Arg

His

195

Asn

Lys

Asn

Glu

Pro

275

Gly

Ser

Phe

Lys

Asn

100

Ala

His

Lys

Val

His

180

Phe

Glu

Leu

Ser

Gln

260

Gly

Arg

Lys

Glu

Leu

85

His

Val

Asn

Arg

Lys

165

His

His

Pro

Pro

Glu

245

Tyr

His

Gly

Gln

Arg

70

Leu

Glu

Gln

His

Asn

150

Ser

His

Asn

Ser

Lys

230

Val

Glu

Ser

His

Ala

55

Tyr

Thr

Asp

Glu

Leu

135

His

Asp

Arg

Asp

Thr

215

Gly

Ile

His

His

Gln
295

Ala

Gly

Asn

Leu

Gly

120

Asn

Lys

Asp

Leu

Ser

200

Glu

Lys

Thr

Asn

Val

280

Asp

Glu

Glu

Leu

Gly

105

Lys

Ser

Cys

Lys

His

185

Ile

Thr

Arg

Pro

Arg

265

His

Leu

18

Asn

Asn

Gly

90

His

His

Glu

Asp

His

170

His

Thr

Asn

Lys

Gly

250

Val

Leu

Asp

Glu

Gly

75

Leu

Asp

Phe

Asn

Pro

155

Met

His

Pro

Lys

Lys

235

Phe

His

Pro

Pro

Lys

60

Arg

Gly

His

His

Gln

140

Glu

His

Leu

Ser

Thr

220

Lys

Pro

Lys

Glu

Asp
300

Lys

Leu

Glu

Val

Ser

125

Thr

Lys

Asp

Asp

Glu

205

Gln

Gly

Pro

Pro

Arg

285

Asn

Tyr

Ser

Arg

Ser

110

His

Val

Glu

His

His

190

Arg

Glu

Arg

Asn

Asp

270

Asn

Glu

Tyr

Phe

Lys

95

His

Asn

Thr

Thr

Asn

175

Asn

Gly

Gln

Lys

His

255

Arg

Gly

Gly

Ile

Phe

80

Val

Leu

His

Ser

Val

160

His

Asn

Glu

Ser

Ser

240

Asp

Val

His

Glu



Leu

305

Ile

Cys

Ser

Tyr

Val

385

Asn

Ile

Gln

Gly

Gly

465

His

Lys

His

Lys

Leu
545

Arg

Ile

Leu

Pro

Gln

370

Glu

Ile

Ser

Gly

Thr

450

Gly

Gly

Gly

Cys

Trp

530

Ser

His

Ser

Asn

Ile

355

Ile

Asp

Gly

Leu

Cys

435

Met

His

His

Leu

Ile

515

Phe

Asp

Thr

Leu

Val

340

Ser

Asp

Ile

Ala

Leu

420

Phe

Ser

Asp

Glu

Val

500

Arg

Met

His

Arg

Arg

325

Thr

Thr

Ser

Asn

Ser

405

Ser

Lys

Gly

His

Ser

485

Ala

Met

Lys

Lys

Lys

310

Lys

Gln

Asp

Arg

Lys

390

Ala

Leu

Phe

Asp

Ser

470

Asn

Leu

Phe

Gln

Leu
550

Arg

Asp

Leu

Leu

Leu

375

Asp

Trp

Leu

Leu

Ala

455

His

Lys

Gly

Lys

Asn

535

Asn

Glu

Leu

Leu

Phe

360

Cys

Lys

Ile

Gly

Leu

440

Leu

Gln

Phe

Gly

His

520

Thr

Asn

Ala

Asn

Lys

345

Thr

Ile

Asn

Cys

Val

425

Thr

Leu

His

Leu

Ile

505

Tyr

Glu

Thr

19

Pro

Glu

330

Tyr

Tyr

Glu

Leu

Gly

410

Ile

Phe

His

Ala

Glu

490

Tyr

Lys

Glu

Pro

His

315

Asp

Tyr

Leu

His

Val

395

Ile

Leu

Leu

Leu

His

475

Glu

Leu

Gln

Ser

Asp
555

Val

Asp

Gly

Cys

Phe

380

Pro

Ile

Val

Val

Leu

460

Gly

Tyr

Leu

Gln

Thr

540

Ser

Lys

His

His

Pro

365

Asp

Glu

Ser

Pro

Ala

445

Pro

His

Asp

Phe

Arg

525

Ile

Asp

Asn

His

Gly

350

Ala

Lys

Asp

Ile

Ile

430

Leu

His

Gly

Ala

Ile

510

Gly

Gly

Trp

Asn

His

335

Ala

Leu

Leu

Glu

Thr

415

Ile

Ala

Ser

His

Val

495

Ile

Lys

Arg

Leu

Ala

320

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

20

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



21

Val Ile Ala Leu Tyr Glu Asp Lys Ile Val Phe Asp Ile Gln Phe
820 825 830

<210> 18
<211> 831
<212> PRT

<213> Homo sapiens
<400> 18

Met Lys Val His Met His Thr Lys Phe Cys Leu Ile Cys Leu Leu Thr

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
180 185 190

Thr His His Phe His Asn Asp Ser Ile Thr Pro Ser Glu Arg Gly Glu
195 200 205



Pro

Asp

225

Asn

Gln

His

Asp

Leu

305

Ile

Cys

Ser

Tyr

Val

385

Asn

Ile

Gln

Gly

Ser

210

Val

Glu

Gly

Asn

Pro

290

Arg

Ile

Leu

Pro

Gln

370

Glu

Ile

Ser

Gly

Thr
450

Asn

Lys

Asn

Glu

Pro

275

Gly

His

Ser

Asn

Ile

355

Ile

Asp

Gly

Leu

Cys

435

Met

Glu

Leu

Ser

Gln

260

Gly

Arg

Thr

Leu

Val

340

Ser

Asp

Ile

Ala

Leu

420

Phe

Ser

Pro

Pro

Glu

245

Tyr

His

Gly

Arg

Arg

325

Thr

Thr

Ser

Asn

Ser

405

Ser

Lys

Gly

Ser

Lys

230

Val

Glu

Ser

His

Lys

310

Lys

Gln

Asp

Arg

Lys

390

Ala

Leu

Phe

Asp

Thr

215

Gly

Ile

His

His

Gln

295

Arg

Asp

Leu

Leu

Leu

375

Asp

Trp

Leu

Leu

Ala
455

Glu

Lys

Thr

Asn

Val

280

Asp

Glu

Leu

Leu

Phe

360

Cys

Lys

Ile

Gly

Leu

440

Leu

Thr

Arg

Pro

Arg

265

His

Leu

Ala

Asn

Lys

345

Thr

Ile

Asn

Cys

Val

425

Thr

Leu

22

Asn

Lys

Gly

250

Val

Leu

Asp

Pro

Glu

330

Tyr

Tyr

Glu

Leu

Gly

410

Ile

Phe

His

Lys

Lys

235

Phe

His

Pro

Pro

His

315

Asp

Tyr

Leu

His

Val

395

Ile

Leu

Leu

Leu

Thr

220

Lys

Pro

Lys

Glu

Asp

300

Val

Asp

Gly

Cys

Phe

380

Pro

Ile

Val

Val

Leu
460

Gln

Gly

Pro

Pro

Arg

285

Asn

Lys

His

His

Pro

365

Asp

Glu

Ser

Pro

Ala

445

Pro

Glu

Arg

Asn

Asp

270

Asn

Glu

Asn

His

Gly

350

Ala

Lys

Asp

Ile

Ile

430

Leu

His

Gln

Lys

His

255

Arg

Gly

Gly

Asn

His

335

Ala

Leu

Leu

Glu

Thr

415

Ile

Ala

Ser

Ser

Ser

240

Asp

Val

His

Glu

Ala

320

Glu

Asn

Leu

Leu

Ala

400

Val

Asn

Val

Gln



Gly

465

His

Lys

His

Lys

Leu

545

Leu

Leu

Pro

His

Ala

625

His

Ser

Val

Gly

Ala
705

Gly

Gly

Gly

Cys

Trp

530

Ser

Lys

Asn

Lys

Ser

610

His

Gln

Gly

Ile

Ala

690

Val

His

His

Leu

Ile

515

Phe

Asp

Pro

Glu

Asn

595

Asp

Asn

Trp

Ser

Met

675

Ala

Phe

Asp

Glu

Val

500

Arg

Met

His

Leu

Thr

580

Tyr

Gly

His

His

Asp

660

Gly

Phe

Cys

His

Ser

485

Ala

Met

Lys

Lys

Ala

565

Glu

Leu

Leu

His

His

645

Leu

Asp

Ser

His

Ser

470

Asn

Leu

Phe

Gln

Leu

550

Gly

Leu

Cys

His

Gly

630

Lys

Lys

Gly

Ala

Glu
710

His

Lys

Gly

Lys

Asn

535

Asn

Thr

Thr

Ile

Thr

615

Glu

His

Glu

Ile

Gly

695

Leu

Gln

Phe

Gly

His

520

Thr

Asn

Asp

Asp

Glu

600

Ile

Asn

Ser

Thr

His

680

Leu

Pro

His

Leu

Ile

505

Tyr

Glu

Thr

Asp

Leu

585

Glu

His

Lys

His

Gly

665

Asn

Thr

His

23
Ala

Glu

490

Tyr

Lys

Glu

Pro

Ser

570

Glu

Glu

Glu

Thr

His

650

Ile

Phe

Gly

Glu

His

475

Glu

Leu

Gln

Ser

Asp

555

Val

Gly

Lys

His

Val

635

Ser

Ala

Ser

Gly

Leu
715

Gly

Tyr

Leu

Gln

Thr

540

Ser

Val

Gln

Ile

Asp

620

Leu

His

Asn

Asp

Ile

700

Gly

His

Asp

Phe

Arg

525

Ile

Asp

Ser

Gln

Ile

605

Leu

Arg

Gly

Ile

Gly

685

Ser

Asp

Gly

Ala

Ile

510

Gly

Gly

Trp

Glu

Glu

590

Asp

His

Lys

Pro

Ala

670

Leu

Thr

Phe

His

Val

495

Ile

Lys

Arg

Leu

Asp

575

Ser

His

Ala

His

Cys

655

Trp

Ala

Ser

Ala

Ser

480

Leu

Glu

Gln

Lys

Gln

560

Arg

Pro

Ser

Ala

Asn

640

His

Met

Ile

Ile

Val
720



Leu Leu Lys

Leu Ser Ala

Gly Gln Tyr

755

Met
770

Gly Phe

His
785

Gly Asp

Phe Ile Leu

Val Ile Ala

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

19
5227
DNA
Homo

<400> 19
cacgatttgg

gtgtgaggaa
ctgacattta
gcgcttcaca
gctgctgaaa
ggaagattat
aaagtagttg
ttggcagttc
ttaaattcag
ccagagaaag
aatcaccgcc
cattttcata
acagagacca

aaaaaaggga

Ala Gly

725

Met
740

Met
Ala Asn
Leu

Tyr

Gly Asp

Met

Ala

Asn

Val

Asn

Thr Val

Ile

Tyr

Thr
760

Ile

Ala
775

Leu

Glu Glu

790

Gln Asn

805

Leu
820

Tyr

sapiens

tgcagccggg
aaatagaaat
tttttcatca
gacagcatcg
atgaaaaaaa
ccttttttgg
agattaatca
aagagggaaa
aaaatcaaac
agacagttga
tacgtcatca
atgattccat
ataaaaccca

ggaaaagtaa

Leu

Glu

Gly Leu

Asp Lys

gtttggtacc
gaaggtacat
ttgcaaccat
tggaatgaca
atactatatt
tttggagaaa
tgaggatctt
gcattttcac
tgtgaccagt
agtgtctgta
ccatcgtttg
tactcccagt
ggaacaatct

tgaaaattct

24

Lys Gln
730

Ala

Gly Met Leu

745

Leu Trp Ile

Val Asp Met

Phe
795

His Gly

Phe
810

Leu Gly

Ile
825

Val Phe

gagcggagag
atgcacacaa
tgccatgaag
gaattggagc
gaaaaacttt
cttttaacaa
ggccacgatc
tcacataacc
gtatccacaa
aaatctgatg
catcatcatc
gagcgtgggg
gatgttaaac

gaggttatta

Ile Val Tyr

Thr
750

Ile Gly

Phe Ala

765

Val

Leu Pro Glu

780

Cys Pro Val

Phe Ala Ile

Ile Gln

830

Asp

gagatgcaca
aattttgcct
aacatgacca
caagcaaatt
ttgagcgtta
acttgggcct
atgtttctca
accagcattc
aaagaaacca
ataaacatat
ttgatcataa
agcctagcaa
taccgaaagg

caccaggttt

Asn Leu

735

Ala Val

Thr

Ala

Met

Leu

Gln
800

Gly

Met
815

Leu

Phe

cggcactcga
catttgtttg
tggccctgaa
ttcaaagcaa
tggtgaaaat
tggagagaga
tttagatatt
ccataatcat
taaatgtgat
gcatgaccat
caacactcac
tgaaccttca
aaagaggaag

tccccectaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840



catgatcagg
ccaggtcatt
caagatcttg
catgttaaaa
catgaatgtt
atctcaactg
ctttgtattg
gttcctgaag
actgtcatta
tgcttcaaat
gcccttette
catgggcatg
gtattgaaag
attagaatgt
aacacagaag
gattctgact
gatcgactta
aattaccttt
accattcatg
gtgctgagga
tgtcattctg
atgggggatg
ggattgacag
ttaggagatt
aacctcctct
tatgccaata
gccttggtgg
ttttgtcctg
atgctggtga
ccagtaatca

tgtatgcaca

gtgaacagta
ctcatgtaca
atcctgataa
ataatgcaat
tgaacgtcac
atttatttac
agcattttga
atgaggcaaa
gcctgctttce
tccttettac
atctactgcc
gacattctca
gacttgttgc
ttaagcacta
aatcaactat
ggcttcaact
atgaaactga
gtatagaaga
agcatgatct
agcataatca
gatccgatct
gcatccacaa
gaggaatcag
ttgcagttct
ctgccatgat
acatcacact
atatgcttcc
tggggcaatt
ttgccctcta
ctgttgatta

ttgctcaaag

tgagcataat
tcttccagaa
tgaaggtgaa
aatttctttg
tcagttatta
atacctttgc
caaactttta
tataggggca
cttgctaggc
attccttgtt
ccattctcag
tggacatgaa
tctaggaggc
caaacaacaa
tggaagaaag
caagcctctt
actgacagat
ggagaaaatc
ccatgctgcet
ccagtggcac
gaaagaaaca
cttcagtgat
tacttctata
tcttaaagca
ggcttacata
ttggatcttt
agaaatgttg
catccttcag
tgaagataaa
cgagaatgtt

gaaagtcagt

25

cgggtccaca
cgtaatggtc
cttcgacata
agaaaagatc
aaatactatg
cctgcattgt
gttgaagata
tcagcctgga
gtgatcttgg
gcattagctg
ggtggacatg
tctaacaagt
atttacttgc
agaggaaaac
ctttcagatc
gccggaactg
ttagaaggcc
atagaccatt
gcacataacc
cacaagcatt
ggaatagcta
gggctcgcaa
gccgtcttcet
ggcatgactg
ggcatgctca
gcagtcactg
catggtgatg
aatttaggat
attgtgtttg
accatgcagc

ggcttgcact

aacctgatcg
atgatcctgg
ctagaaagag
taaatgaaga
gtcatggtgc
tatatcaaat
taaataagga
tttgtggtat
ttcctatcat
taggaacaat
atcacagtca
ttttggaaga
tatttatcat
agaaatggtt
acaagttaaa
atgactcggt
aacaagaatc
ctcacagtga
accacggcga
ctcatcattc
atatagcctg
ttggtgcagc
gtcatgaact
taaagcaagc
taggcacagc
caggcatgtt
gtgacaatga
tgctctttgg
acatccagtt
tttgcatctg

acttacaagt

tgtacataac
tcgtggacac
agaagcacca
tgaccatcat
caactctccc
cgacagcaga
taaaaacctg
catttctatc
taaccaagga
gagtggagac
ccaacatgca
atatgatgct
tgaacactgc
tatgaaacag
caatacacca
tgtttctgaa
ccctcectaaa
tggattacat
gaacaaaact
ccatggcccc
gatggtgatc
tttcagtgct
gccacatgaa
aattgtatac
tgttggtcag
cctctatgta
agaacatggc
atttgccatt
ttgacctttc
ttccttgtac

ttcatagatt

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



tgagcctaac
aaaaatataa
atgtttgatt
aaacttctgt
aatattttaa
ctctttaatt
aactgcataa
tagcattggg
tagtgtttaa
cagtttaatg
ttctttctgt
ggggtaggtg
atcaaagaaa
ctagttaatt
aaccaagagc
atgtctgtaa
ttgccatggc
aatcacttga
aggtgccctg
tcctgaattt
atcctatgcc
agctttgttt
caaatatata
tctttectcee
tccaggtatt
ggtgttattt
ctccttataa
ggacagtcct
ttatttagta
agatatattt

attaaatctg

cacaagaggc
agcttgtgat
aagacttttc
ggctatgcag
atggactttg
cagctacata
agtagacata
aaaagccctt
acctgcagcc
aaagattcat
tttgtttttt
agggtttgga
tgaaccagac
gggaaatgta
acatgtcgtg
tgtgtacatg
tgtcatggta
tcatcttgtg
ttctcctacc
ttacttaata
acatggtctt
taatctgctt
agagccaaac
tactctatga
tatagattat
ctttaattta
taagtagaag
catctcattg
ctgccaactt
atagttcact

cttcatttta

tggtgcttag
aaagagagga
acaaaataat
aaatagagat
gggagacatt
tattcatgtg
ggaactagag
attcttgaat
taaactactg
aatggttctt
actttaattt
gcatgtggtc
gtggtttaaa
agttctgaat
gctggctaca
aagtgtcaat
cccaagtgac
ccaagatatg
ataattgtga
atttgtatta
catttatgcc
ggcaaccagt
tcttttccat
acttcaaaac
tgccagtgtc
tgcttgaatc
ttttatatat
cttggccctt
caagtgattt
tttgggtttt

gaacctttat

26
tactgttttc

gaatatggga
catataaaac
cgaaccaaaa
ttttgtgtgt
gtgataggga
gaaagctcag
ctagagttac
aaatttgtga
tgtattatta
tgttttgatt
tttttaaaaa
tagttgattt
gttcacattg
aggttgtaaa
ttagaacagt
ttggaagatg
ctgttggtgc
atgatttgtg
ctagtcatat
aggtaaactg
gtagctgctg
tccatctaaa
aaaaacaaaa
ttttctgtat
tgaaaaatta
aattaatttt
caagcaacct
agatatctat
tatacccacg

aaaagcaata

cctgcacgta
ctccatgaac
actagtctct
aaaatcattt
tttaagaatg
tcaacttgac
gctgcattag
tatttttgta
ttgtatgttt
taatacttgg
tttttttttt
attgtaaccc
tcctatttta
ctttaccagt
gcagaaaatc
tactaggata
catttaaatt
ctgataggga
agaagtgcaa
gcatgtagct
tatttgaact
taacaatcta
atgttttcat
ctttgagagc
gctataagca
tttctgactt
cagcattggg
agctaaaagg
ctatctagat
gtaggattct

gctggaatat

ggggtctttt
cagtgttgat
ttattagtag
aaactttaaa
aattgtagtg
acaactttga
agtatgaatt
tatatttgca
gtgtgagctt
tgttggggtg
ttttttggcg
tctagaaaat
acagtaccaa
ttggcactgg
gaagtttacc
aactccatta
actcagctga
ttagtctttt
gccatgttta
ttctgtttac
atgtgcagct
tcttattgtt
ttagtactct
agcacatgca
agggagctta
actccatggc
cactgaatta
tgctgatatt
ttctgaacca
gcattccagc

actcccagtt

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



ttaaaataaa
tttatattct
taagagggct
tcaagtctta
agcttgacca
gctgtcactg
ttgcattcaa
atgcagtgtg
gtcctgcaag
tttttaactt
tggtgtgtca
caaagag
<210>

<211>

<212>
<213>

20

DNA
<400> 20

agttgatcac
tcgccttgcec
aagggcgctc
gaacaaaact
cctcggacga
tttgcctcat
atgaccatgg
gcaaattttc
agcgttatgg
tgggccttgg
tttctcattt
agcattccca
gaaaccataa
aacatatgca
atcataacaa

ctagcaatga

5432

tgcctgattg
ctcaaaaatg
gtaacagttg
atagacaatc
gtctaattta
tgtgacatcc
tcaatcagct
aattttttcc
gtgattcttg
aaaaagctgg

ttttatgtat

Homo sapiens

tctgaagctt
caaggcctca
cacgcatgcg
agcgcggagce
tccatgtgga
ttgtttgctg
ccctgaagcg
aaagcaagct
tgaaaatgga
agagagaaaa
agatattttg
taatcattta
atgtgatcca
tgaccataat
cactcaccat

accttcaaca

atttaaagca
gtattatctt
ctgctagtat
tgaattccac
aaatgtgttt
atatgaattt
gtgattgatt
attaacaaac
ctaaaatatc
aaaatatcaa

gttcctaatg

tttggctaaa
gcaaccgacg
ttaagaagcc
cacggaactc
atccgaaaaa
acatttattt
cttcacagac
gctgaaaatg
agattatcct
gtagttgaga
gcagttcaag
aattcagaaa
gagaaagaga
caccgcctac
tttcataatg

gagaccaata

27
agtaggttat

tctttatttg
tagggttcca
tacatttctt
gttggaggtc
tggtatatat
gattatgctt
aaacaagtca
taaacttttg
atgctgtttt

cttatggaac

gcgtttgggt
ttcgaaagcc
gccccaactc
cgcagtttgc
tagaaatgaa
ttcatcattg
agcatcgtgg
aaaaaaaata
tttttggttt
ttaatcatga
agggaaagca
atcaaactgt
cagttgaagt
gtcatcacca
attccattac

aaacccagga

gctgaagtat
ctagattctt
catcattcta
ttggctccaa
attaacgtta
caatcaatca
agaaatacta
gtggcttaaa
ttttgtttta
ttttttttca

tcctccaaaa

ttagagcttc
aggagaaaag
ccccgcggceg
gtagacttga
ggtacatatg
caaccattgc
aatgacagaa
ctatattgaa
ggagaaactt
ggatcttggc
ttttcactca
gaccagtgta
gtctgtaaaa
tcgtttgcat
tcccagtgag

acaatctgat

ataaagaagt
acaaatcttt
atgtatagtt
cattcctttt
cttgtacaat
atcaatcaca
tagtaactag
tgtgattatg
actgaatcat
ttgtcaacag

taaagttact

cattactcat
gcgaatgata
ttctttcttg
atttcctatt
cacacaaaat
catgaagaac
ttggagccaa
aaactttttg
ttaacaaact
cacgatcatg
cataaccacc
tccacaaaaa
tctgatgata
catcatcttg
cgtggggagce

gttaaactac

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5227

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



cgaaaggaaa
caggttttcc
ctgatcgtgt
atcctggtcg
gaaagagaga
atgaagatga
atggtgccaa
atcaaatcga
ataaggataa
gtggtatcat
ctatcattaa
gaacaatgag
acagtcacca
tggaagaata
ttatcattga
aatggtttat
agttaaacaa
actcggttgt
aagaatcccc
acagtgatgg
acggcgagaa
atcattccca
tagcctggat
gtgcagcttt
atgaactgcc
agcaagcaat
gcacagctgt
gcatgttcct
acaatgaaga
tctttggatt

tccagttttg

gaggaagaaa
ccctaaccat
acataaccca
tggacaccaa
agcaccacat
ccatcatcat
ctctcccatc
cagcagactt
aaacctggtt
ttctatcact
ccaaggatgc
tggagacgcc
acatgcacat
tgatgctgta
acactgcatt
gaaacagaac
tacaccagat
ttctgaagat
tcctaaaaat
attacatacc
caaaactgtg
tggccccectgt
ggtgatcatg
cagtgctgga
acatgaatta
tgtatacaac
tggtcagtat
ctatgtagcc
acatggcttt
tgccattatg

acctttccca

aaagggagga
gatcagggtg
ggtcattctc
gatcttgatc
gttaaaaata
gaatgtttga
tcaactgatt
tgtattgagc
cctgaagatg
gtcattagcc
ttcaaattcc
cttcttcatc
gggcatggac
ttgaaaggac
agaatgttta
acagaagaat
tctgactggce
cgacttaatg
tacctttgta
attcatgagc
ctgaggaagc
cattctggat
ggggatggca
ttgacaggag
ggagattttg
ctcctctcectg
gccaataaca
ttggtggata
tgtcctgtgg
ctggtgattg

gtaatcactg

28

aaagtaatga
aacagtatga
atgtacatct
ctgataatga
atgcaataat
acgtcactca
tatttacata
attttgacaa
aggcaaatat
tgctttcctt
ttcttacatt
tactgcccca
attctcatgg
ttgttgctct
agcactacaa
caactattgg
ttcaactcaa
aaactgaact
tagaagagga
atgatctcca
ataatcacca
ccgatctgaa
tccacaactt
gaatcagtac
cagttcttct
ccatgatggc
tcacactttg
tgcttccaga
ggcaattcat
ccctctatga

ttgattacga

aaattctgag
gcataatcgg
tccagaacgt
aggtgaactt
ttctttgaga
gttattaaaa
cctttgececct
acttttagtt
aggggcatca
gctaggcgtg
ccttgttgcea
ttctcagggt
acatgaatct
aggaggcatt
acaacaaaga
aagaaagctt
gcctcttgcece
gacagattta
gaaaatcata
tgctgctgca
gtggcaccac
agaaacagga
cagtgatggg
ttctatagcc
taaagcaggc
ttacataggc
gatctttgca
aatgttgcat
ccttcagaat
agataaaatt

gaatgttacc

gttattacac
gtccacaaac
aatggtcatg
cgacatacta
aaagatctaa
tactatggtc
gcattgttat
gaagatataa
gcctggattt
atcttggttc
ttagctgtag
ggacatgatc
aacaagtttt
tacttgctat
ggaaaacaga
tcagatcaca
ggaactgatg
gaaggccaac
gaccattctc
cataaccacc
aagcattctc
atagctaata
ctcgcaattg
gtcttctgtc
atgactgtaa
atgctcatag
gtcactgcag
ggtgatggtg
ttaggattgc
gtgtttgaca

atgcagcttt

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

2820



gcatctgttc
tacaagtttc
gcacgtaggg
catgaaccag
agtctcttta
atcatttaaa
aagaatgaat
acttgacaca
gcattagagt
ttttgtatat
tatgtttgtg
tacttggtgt
tttttttttt
gtaaccctct
tattttaaca
taccagtttg
gaaaatcgaa
taggataaac
ttaaattact
atagggatta
agtgcaagcc
tgtagctttc
ttgaactatg
caatctatct
ttttcattta
tgagagcagc
ataagcaagg
ctgacttact
cattgggcac
taaaaggtgc

tctagatttc

cttgtactgt
atagatttga
gtcttttaaa
tgttgatatg
ttagtagaaa
ctttaaaaat
tgtagtgctc
actttgaaac
atgaatttag
atttgcatag
tgagcttcag
tggggtgttce

tttggcgggg

agaaaatatc
gtaccaacta
gcactggaac
gtttaccatg
tccattattg
cagctgaaat
gtcttttagg
atgtttatcc
tgtttacatc
tgcagctagc
tattgttcaa
gtactcttct
acatgcatcc
gagcttaggt
ccatggcctc
tgaattagga
tgatatttta

tgaaccaaga

atgcacattg
gcctaaccac
aatataaagc
tttgattaag
cttctgtggc
attttaaatg
tttaattcag
tgcataaagt
cattgggaaa
tgtttaaacc
tttaatgaaa
tttctgtttt
gtaggtgagg
aaagaaatga
gttaattggg
caagagcaca
tctgtaatgt
ccatggctgt
cacttgatca
tgccctgttce
tgaattttta
ctatgccaca
tttgttttaa
atatataaga
ttcctectac
aggtatttat
gttatttctt
cttataataa
cagtcctcat
tttagtactg

tatatttata

29

ctcaaaggaa
aagaggctgg
ttgtgataaa
acttttcaca
tatgcagaaa
gactttgggg
ctacatatat
agacatagga
agcccttatt
tgcagcctaa
gattcataat
gttttttact
gtttggagca
accagacgtg
aaatgtaagt
tgtcgtggct
gtacatgaag
catggtaccc
tcttgtgcca
tcctaccata
cttaataatt
tggtcttcat
tctgcttggce
gccaaactct
tctatgaact
agattattgc
taatttatgc
gtagaagttt
ctcattgctt
ccaacttcaa

gttcactttt

agtcagtggc
tgcttagtac
gagaggagaa
aaataatcat
tagagatcga
agacattttt
tcatgtggtg
actagaggaa
cttgaatcta
actactgaaa
ggttctttgt
ttaattttgt
tgtggtcttt
gtttaaatag
tctgaatgtt
ggctacaagg
tgtcaattta
aagtgacttg
agatatgctg
attgtgaatg
tgtattacta
ttatgccagg
aaccagtgta
tttccattcc
tcaaaacaaa
cagtgtcttt
ttgaatctga
tatatataat
ggcccttcaa
gtgatttaga

gggtttttat

ttgcactact
tgttttccct
tatgggactc
ataaaacact
accaaaaaaa
tgtgtgtttt
atagggatca
agctcaggct
gagttactat
tttgtgattg
attattataa
tttgattttt
ttaaaaaatt
ttgattttcc
cacattgctt
ttgtaaagca
gaacagttac
gaagatgcat
ttggtgcctg
atttgtgaga
gtcatatgca
taaactgtat
gctgctgtaa
atctaaaatg
aacaaaactt
tctgtatgct
aaaattattt
taattttcag
gcaacctagc
tatctatcta

acccacggta

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

4620

4680



ggattctgca
ggaatatact
gaagtatata
gattcttaca
cattctaatg
gctccaacat
aacgttactt
tcaatcaatc
aatactatag
gcttaaatgt
tgttttaact
tttttcattg

tccaaaataa

ttccagcatt
cccagtttta
aagaagtttt
aatcttttaa
tatagtttca
tccttttage
gtacaatgct
aatcacattg
taactagatg
gattatggtc
gaatcatttt
tcaacagtgg

agttactcaa

aaatctgctt
aaataaatgc
atattctctc
gagggctgta
agtcttaata
ttgaccagtc
gtcactgtgt
cattcaatca
cagtgtgaat
ctgcaaggtg
ttaacttaaa
tgtgtcattt

agagagcaaa

30

cattttagaa
ctgattgatt
aaaaatggta
acagttgctg
gacaatctga
taatttaaaa
gacatccata
atcagctgtg
tttttccatt
attcttgcta
aagctggaaa
tatgtatgtt

ta

cctttataaa
taaagcaagt
ttatctttct
ctagtattag
attccactac
tgtgtttgtt
tgaattttgg
attgattgat
aacaaacaaa
aaatatctaa
atatcaaatg

cctaatgctt

agcaatagct
aggttatgct
ttatttgcta
ggttccacat
atttcttttg
ggaggtcatt
tatatatcaa
tatgcttaga
caagtcagtg
acttttgttt
ctgttttttt

atggaactcc

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5432





