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Ile

Gln

Gly

Lys

Arg

70

Arg

His

Ala

Val

Ala

Asn

Leu

55

Phe

Val

Val

Asp

Glu Ala Lys Leu Gln Glu Ser

1

5

Ser Val Lys Met Ser Cys Lys

20

Tyr Met Asn Trp Val Lys Gln

35

Met Thr Gln
10

Ser Ile Ser
25

Thr Tyr Leu
40

Leu Ile Tyr

Ser Gly Ser

Glu Ala Glu
90

Pro Tyr Thr
105

Ala Ala Pro
120

Thr

Cys

Glu

Lys

Gly

75

Asp

Phe

Thr

Thr

Arg

Trp

Val

60

Ser

Leu

Gly

Val

Gly Pro Val Leu Val

10

Ala Ser Gly Tyr Thr

25

Ser His Gly Lys Ser

40

Leu

Ser

Tyr

45

Ser

Gly

Gly

Gly

Ser
125

Lys

Phe

Leu
45

Ser

Ser

30

Leu

Asn

Thr

Val

Gly

110

Gly

Pro

Leu

15

Gln

Gln

Arg

Asp

Tyr

95

Thr

Ser

Pro

Ser

Lys

Phe

Phe

80

Tyr

Lys

Gly Ala

15

Thr Asp Tyr

30

Glu Trp Ile



Gly Vval
50

Lys Gly
65

Met Glu

Ala Arg

Ile Thr

Ala Pro
130

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

Ser Val

Tyr Met

Gly val
50

Lys Gly
65

Ile

Lys

Leu

Tyr

Val

115

Arg

13
356
PRT

Asn

Ala

Asn

Tyr

100

Ser

Ser

Pro

Thr

Ser

85

Gly

Thr

Ser

Mus musculus

13

Lys

Lys

Asn

35

Ile

Lys

Leu

Met

20

Trp

Asn

Ala

Gln

Ser

Val

Pro

Thr

Tyr

Leu

70

Leu

Ser

Ala

Arg

Glu

Cys

Lys

Tyr

Leu
70

Asn

55

Thr

Thr

Trp

Lys

Ser

Lys

Gln

Asn

55

Thr

Gly

Val

Ser

Phe

Thr
120

Gly

Ala

Ser

40

Gly

Val

Asp

Asp

Glu

Ala

105

Thr

Pro

Ser

25

His

Asp

Asp

Thr

Lys

Asp

90

Tyr

Pro

Val

10

Gly

Gly

Thr

Lys

Ser

Ser

75

Ser

Trp

Pro

Leu

Tyr

Lys

Ser

Ser
75

Tyr

60

Ser

Ala

Gly

Ser

Val

Thr

Ser

Tyr

60

Ser

Asn

Ser

Val

Gln

Val
125

Lys

Phe

Leu

45

Asn

Ser

Gln

Thr

Tyr

Gly

110

Tyr

Pro

Thr

30

Glu

Gln

Thr

Lys

Ala

Tyr

95

Thr

Pro

Gly

15

Asp

Trp

Lys

Ala

Phe

Tyr

80

Cys

Leu

Leu

Ala

Tyr

Ile

Phe

Tyr
80



Met

Ala

Ile

Ala

Glu

145

Thr

Lys

Val

Phe

Gly

225

Ile

Val

Glu

Arg

Thr

Pro

130

Val

Ile

Asp

His

Arg

210

Lys

Glu

Tyr

Leu

Tyr

Val

115

Arg

Ser

Thr

Asp

Thr

195

Ser

Glu

Lys

Thr

Asn

Tyr

100

Ser

Ser

Ser

Leu

Pro

180

Ala

Val

Phe

Thr

Ile
260

Ser

85

Gly

Thr

Ser

Val

Thr

165

Glu

Gln

Ser

Lys

Ile

245

Pro

Leu

Ser

Ala

Arg

Phe

150

Pro

Val

Thr

Glu

Cys

230

Ser

Pro

Thr

Trp

Lys

Gly

135

Ile

Lys

Gln

Gln

Leu

215

Arg

Lys

Pro

Ser

Phe

Thr

120

Cys

Phe

Val

Phe

Pro

200

Pro

Val

Thr

Lys

Glu

Ala

105

Thr

Lys

Pro

Thr

Ser

185

Ile

Asn

Lys

Glu
265

Asp

90

Tyr

Pro

Pro

Pro

Cys

170

Trp

Glu

Met

Ser

Gly

250

Gln

Ser

Trp

Pro

Cys

Lys

155

Val

Phe

Glu

His

Ala

235

Arg

Met

Ala

Gly

Ser

Ile

140

Pro

Val

Val

Gln

Gln

220

Ala

Pro

Ala

Val

Gln

Val

125

Cys

Lys

Val

Asp

Phe

205

Asp

Phe

Lys

Lys

Tyr

Gly

110

Tyr

Thr

Asp

Asp

Asp

190

Asn

Trp

Pro

Ala

Asp
270

Tyr

95

Thr

Pro

Val

Val

Ile

175

Val

Ser

Leu

Ala

Pro

255

Lys

Cys

Leu

Leu

Pro

Leu

160

Ser

Glu

Thr

Asn

Pro

240

Gln

Val



Ser

Glu

Pro

305

Val

Leu

Ser

Leu

Trp

290

Ile

Gln

His

Pro

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

<400>

Thr
275

Gln

Met

Lys

Glu

Gly

355

14
519
PRT

Cys Met

Trp Asn

Asp Thr

Ser Asn
325

Gly Leu
340

Lys

Mus musculus

14

Met Glu Thr

1

Gly

Thr

Arg

Trp
65

Ser

Leu

Ser

50

Tyr

Thr

Ser

35

Ser

Leu

Asp Thr
5

Gly Asp

20

Leu Pro

Gln Ser

Gln Lys

Ile

Gly

Asp

310

His

Leu

Ile

Val

Ile

Pro
70

Thr

Gln

295

Gly

Glu

Asn

Leu

Arg

Ser

Val

55

Gly

Asp

280

Pro

Ser

Ala

His

Leu

Arg

Leu

40

His

Gln

Phe

Ala

Tyr

Gly

His
345

Trp

Ala

25

Gly

Ser

Ser

Phe

Glu

Phe

Asn

330

Thr

Val

10

Asp

Asp

Asn

Pro

Pro

Asn

Val

315

Thr

Glu

Leu

Ile

Gln

Gly

Lys
75

Glu

Tyr

300

Tyr

Phe

Lys

Leu

Val

Ala

Asn

60

Leu

Asp

285

Lys

Ser

Thr

Ser

Leu

Met

Ser

45

Thr

Leu

Ile

Asn

Lys

Cys

Leu
350

Trp

Thr

30

Ile

Tyr

Ile

Thr

Thr

Leu

Ser

335

Ser

Val

15

Gln

Ser

Leu

Tyr

Val

Gln

Asn

320

Val

His

Pro

Thr

Cys

Glu

Lys
80



Val

Ser

Leu

Gly

Val

145

Gly

Pro

Thr

Glu

Gln

225

Thr

Tyr

Gly

Ser

Gly

Gly

Gly

130

Ser

Gly

Gly

Asp

Trp

210

Lys

Ala

Tyr

Thr

Asn

Thr

Val

115

Gly

Gly

Ser

Ala

Tyr

195

Ile

Phe

Tyr

Cys

Leu

Arg

Asp

100

Tyr

Thr

Ser

Glu

Ser

180

Tyr

Gly

Lys

Met

Ala

260

Ile

Phe

85

Phe

Tyr

Lys

Gly

Ala

165

Val

Met

Val

Gly

Glu

245

Arg

Thr

Ser

Thr

Cys

Leu

Gly

150

Lys

Lys

Asn

Ile

Lys

230

Leu

Tyr

Val

Gly

Leu

Phe

Glu

135

Gly

Leu

Met

Trp

Asn

215

Ala

Asn

Tyr

Ser

Val

Lys

Gln

120

Ile

Gly

Gln

Ser

Val

200

Pro

Thr

Ser

Gly

Thr

Pro

Ile

105

Gly

Lys

Ser

Glu

Cys

185

Lys

Tyr

Leu

Leu

Ser

265

Ala

Asp

90

Ser

Ser

Arg

Gly

Ser

170

Lys

Gln

Asn

Thr

Thr

250

Trp

Lys

Arg

Arg

His

Ala

Gly

155

Gly

Ala

Ser

Gly

Val

235

Ser

Phe

Thr

Phe

Val

Val

Asp

140

Gly

Pro

Ser

His

Asp

220

Asp

Glu

Ala

Thr

Ser

Glu

Pro

125

Ala

Gly

Val

Gly

Gly

205

Thr

Lys

Asp

Tyr

Pro

Gly

Ala

110

Tyr

Ala

Ser

Leu

Tyr

190

Lys

Ser

Ser

Ser

Trp

270

Pro

Ser

95

Glu

Thr

Pro

Gly

Val

175

Thr

Ser

Tyr

Ser

Ala

255

Gly

Ser

Gly

Asp

Phe

Thr

Gly

160

Lys

Phe

Leu

Asn

Ser

240

Val

Gln

Val



Tyr

Thr

305

Asp

Asp

Asp

Asn

Trp

385

Pro

Ala

Asp

Ile

Asn
465

Pro

290

Val

Val

Ile

Val

Ser

370

Leu

Ala

Pro

Lys

Thr

450

Thr

275

Leu

Pro

Leu

Ser

Glu

355

Thr

Asn

Pro

Gln

Val

435

Val

Gln

Ala

Glu

Thr

Lys

340

Val

Phe

Gly

Ile

Val

420

Ser

Glu

Pro

Pro

Val

Ile

325

Asp

His

Arg

Lys

Glu

405

Tyr

Leu

Trp

Ile

Arg

Ser

310

Thr

Asp

Thr

Ser

Glu

390

Lys

Thr

Thr

Gln

Met
470

Ser

295

Ser

Leu

Pro

Ala

Val

375

Phe

Thr

Ile

Cys

Trp

455

Asp

280

Ser

Val

Thr

Glu

Gln

360

Ser

Lys

Ile

Pro

Met

440

Asn

Thr

Arg

Phe

Pro

Val

345

Thr

Glu

Cys

Ser

Pro

425

Ile

Gly

Asp

Gly

Ile

Lys

330

Gln

Gln

Leu

Arg

Lys

410

Pro

Thr

Gln

Gly

Cys

Phe

315

Val

Phe

Pro

Pro

Val

395

Thr

Lys

Asp

Pro

Ser
475

Lys

300

Pro

Thr

Ser

Arg

Ile

380

Asn

Lys

Glu

Phe

Ala

460

Tyr

285

Pro

Pro

Cys

Trp

Glu

365

Met

Ser

Gly

Gln

Phe

445

Glu

Phe

Cys

Lys

Val

Phe

350

Glu

His

Ala

Arg

Met

430

Pro

Asn

Val

Ile

Pro

Val

335

Val

Gln

Gln

Ala

Pro

415

Ala

Glu

Tyr

Tyr

Cys

Lys

320

Val

Asp

Phe

Asp

Phe

400

Lys

Lys

Asp

Lys

Ser
480



Lys Leu Asn

Cys Ser Val

Leu Ser His
515

<210> 15
<211> 1560
<212> DNA

Val Gln Lys Ser Asn Trp Glu Ala Gly Asn Thr Phe Thr

485

490

495

Leu His Glu Gly Leu His Asn His His Thr Glu Lys Ser

500

Ser Pro Gly Lys

<213> Mus musculus

<400> 15
atggaaactg

gacattcgac
ggcgaccagg
acatacctgg
gtgtccaaca
ttcaccctga
ggatcccacg
gctgctccaa
ggagggtctg
gtgaagatgt
aagcagagcc
acctcttaca
accgcttaca
aggtactacg
gccaagacca

ccatgcatct

atactctgct
gggctgacat
ccagcatctc
agtggtatct
ggttcagcgg
agatcagcag
tgccttacac
ccgtgtctgg
aggctaagct
cctgtaaggc
acggcaagtc
accagaagtt
tggagctgaa
gaagctggtt
caccccctag

gtaccgtgcc

gctctgggtg
tgtgatgacc
ctgccggagc
gcagaagcct
cgtgcctgac
ggtggaggct
ctttggcgga
aagcggagsc
gcaggagagc
ttctggatac
cctggagtgg
taagggcaag
cagcctgaca
cgcctactgg

cgtgtacccc

cgaggtgagc

505

ctgctcctct
cagaccacac
tcccagtcta
ggccagtccc
cgcttttctg
gaggacctgg
ggcacaaagc
gggggttctg
ggccccgtgc
accttcacag
atcggagtga
gccaccctga
tccgaggatt
ggccagggaa
ctggctccta

agcgtgttca

510

gggtgectgg
tgagcctgcc
tcgtgcacag
caaagctgct
gaagcggctc
gcgtgtacta
tggagatcaa
gaggcggtgg
tggtgaagcc
actactacat
tcaaccctta
cagtggataa
ctgccgtgta
cactgatcac
ggtctagcag

tctttccacc

ttcaactggg
cgtgtccctg
caacggaaac
gatctacaag
cggaacagat
ctgcttccag
gagagccgat
gagcggtggc
tggagccagc
gaactgggtg
caacggcgac
gtctagctcc
ctactgtgct
cgtgtccaca
aggctgcaag

caagcccaag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gacgtgctga
gacgatccag
acacagccaa
atgcaccagg
cctgctccaa
tacaccatcc
atcacagact
gagaactaca
aagctgaacg
cacgaaggtc
<210>
<211>

<212>
<213>

16

DNA
Mus

<400> 16
cttaagatgg

actggggaca
tccctgggceg
ggaaacacat
tacaaggtgt
acagatttca
ttccagggat
gccgatgetg
ggtggcggag
gccagcgtga

tgggtgaagc

1574

ccatcacact
aggtgcagtt
gggaggagca
actggctgaa
tcgagaagac
ctccacccaa
tctttcccga
agaacaccca
tgcagaagtc

tccataatca

musculus

aaactgatac
ttcgacgggc
accaggccag
acctggagtg
ccaacaggtt
ccctgaagat
cccacgtgcc
ctccaaccgt
ggtctgaggc
agatgtcctg

agagccacgg

gacccctaag
ctcctggttt
gttcaactcc
cggaaaggag
catctctaag
ggagcagatg
ggatatcaca
gccaatcatg
taactgggag

ccacaccgaa

tctgetgcetc
tgacattgtg
catctcctgc
gtatctgcag
cagcggegtg
cagcagggtg
ttacaccttt
gtctggaagc
taagctgcag
taaggcttct

caagtccctg

gtgacatgcg
gtggacgatg
acctttagat
ttcaagtgcc
acaaagggcc
gctaaggata
gtggagtggc
gacacagatg
gctggcaaca

aagagcctca

tgggtgctgc
atgacccaga
cggagctccc
aagcctggcc
cctgaccgct
gaggctgagg
ggcggaggea
g8aggcegees
gagageggcec
ggatacacct

gagtggatcg

tggtggtgga
tggaggtgca
ccgtgtctga
gggtgaactc
gcccaaaggc
aggtgagcct
agtggaacgg
gctcttactt
ccttcacctg

gtcacagccc

tcctctgggt
ccacactgag
agtctatcgt
agtccccaaa
tttctggaag
acctgggcgt
caaagctgga
gttctggagg
ccgtgectggt
tcacagacta

gagtgatcaa

tatcagcaag
caccgcccag
gctgcccatc
cgcecgetttt
tccacaggtg
gacctgtatg
acagcctgcc
cgtgtacagc
cagcgtgctg

tgggaaatga

gcctggttca
cctgececcgtg
gcacagcaac
gctgctgatc
cggctccgga
gtactactgc
gatcaagaga
cggtgggagc
gaagcctgga
ctacatgaac

cccttacaac

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

60

120

180

240

300

360

420

480

540

600

660



ggcgacacct
agctccaccg
tgtgctaggt
tccacagcca
tgcaagccat
cccaaggacg
agcaaggacg
gcccagacac
cccatcatgc
gcttttcctg
caggtgtaca
tgtatgatca
cctgccgaga
tacagcaagc
gtgctgcacg
aaatgaggcg
<210>
<211>

<212>
<213>

17

DNA
<400> 17

cttaagatgg
accggcgata
gcaacactgt
cagaagccag
attccagaca

ctggagcccg

1484

cttacaacca
cttacatgga
actacggaag
agaccacacc
gcatctgtac
tgctgaccat
atccagaggt
agccaaggga
accaggactg
ctccaatcga
ccatccctcc
cagacttctt
actacaagaa
tgaacgtgca
aaggtctcca

cgcc

Homo sapiens

aaactgacac
tcgtgctgac
cttgtagagc
gccaggcacc
ggttctctgg

aagacttcgc

gaagtttaag
gctgaacagc
ctggttcgcc
ccctagcegtg
cgtgcccgag
cacactgacc
gcagttctcc
ggagcagttc
gctgaacgga
gaagaccatc
acccaaggag
tcccgaggat
cacccagcca
gaagtctaac

taatcaccac

cctgctgectg
ccagtctcct
cagccagtct
caggctgctg
aagtggctca

cgtgtactat

ggcaaggcca

ctgacatccg
tactggggcc
taccccctgg
gtgagcagcg
cctaaggtga
tggtttgteg
aactccacct
aaggagttca
tctaagacaa
cagatggcta
atcacagtgg
atcatggaca
tgggaggctg

accgaaaaga

tgggtcctgce
ggcacactga
gtgggaagct
atctacggag

gggaccgact

tgccagcagt

ccctgacagt
aggattctgc
agggaacact
ctcctaggtc
tgttcatctt
catgcgtggt
acgatgtgga
ttagatccgt
agtgccgggt
agggccgccc
aggataaggt
agtggcagtg
cagatggctc
gcaacacctt

gcctcagtca

tgctgtggst
gtctgtcacc
cctacctggc
ccttcagccg
tcaccctgac

acggctctag

ggataagtct
cgtgtactac
gatcaccgtg
tagcagaggc
tccacccaag
ggtggatatc
ggtgcacacc
gtctgagctg
gaactccgcc
aaaggctcca
gagcctgacc
gaacggacag
ttacttcgtg

cacctgcagc

cagccctggg

gcctggatcc
aggggagega
ttggtatcag
ggccactggc
catcagccga

tccttggact

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1574

60

120

180

240

300

360



tttggacagg
agtggaggcg
ggccggagec
cactgggtcc
ggcaacaaca
tccaaaaata
tattgcgcaa
accgtgtcct
gggccatccg
cctgaagtca
tggtacgtgg
aatagcacat
aaagagtata
tccaaggcta
gaaatgacca
attgcagtgg
gtgctggaca
tggcagcagg
acacagaagt
<210>
<211>

<212>
<213>

18

426
DNA
Mus

<400> 18
atgtggctgc

cgctcaccca

gcaccaaagt

ggggatcaca
tgcggctgag
ggcaggcacc
agtattacgc
cactgtacct
gaaccgggtg
ctgataagac
tgttcctgtt
cttgcgtggt
atggcgtcga
atcgagtcgt
agtgcaaagt
aaggccagcc
agaaccaggt
agtgggaaag
gcgatggctc
ggaacgtctt

ctctgagtct

musculus

agaatttact

tcactgtcac

ggagatcaag

ggtccagctg
ctgcgecgcet
agggaaggsga
tgattccgtg
gcagatgaac
gctgggaccc
acacacatgc
tccacccaag
cgtggacgtg
ggtgcataat
gtccgtcctg
gagcaataag
cagggaacct
gagcctgacc
caatggacag
cttctttctg
tagctgttcc

gtcacccggc

tttcctgggce

ccggecttgg

cgeggeeess
gtggaaagcg
tcaggattca
ctggagtggg
aaagggaggt
agcctgeggg
ttcgactatt
cctccctgtc
cctaaagaca
agtcacgagg
gccaagacca
actgtgctgc
gcactgcctg
caggtgtaca
tgtctggtga
cccgaaaaca
tattctaagc
gtgatgcatg

aaatgaggcg

attgtggtct

aagcatgtag

gaggctctgg
gcgggggagt
cattttcaag
tgaccttcat
ttaccattag
ccgaggatac
ggggccages
ctgcaccaga
ccctgatgat
atccagaagt
aacctcgcga
atcaggattg
ccccaatcga
ctctgcctcc
aagggttcta
attacaagac
tgactgtgga
aggctctgca

cgcc

acagcctctc

aggccatcaa

gggagecees

ggtccagcca
ctataccatg
cagctatgac
ccgcgacaac
tgctatctac
gactctggtc
gctgctgggce
cagccggaca
caagtttaac
ggaacagtac
gctgaacggc
gaaaacaatt
aagtcgcgag
tccatcagac
cacaccccct
taaaagtcgc

caatcattac

agcacccacc

agaagccctg

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1484

60

120



aacctcctgg
ttctccttca
cggggcaatt
tactgccccc
atagacagcc
aaatga
<210> 19
<211> 426
<212> DNA

<213> Mus

<400> 19
atgtggctcc

cgctcaccta
aacctgctgg
ttctccttta
agaggaaact
tactgccccc
attgatagcc
aagtaa
<210> 20
<211> 435
<212> DNA

<213>

<400> 20
atgtggctgc

cgctcgccca
cgtctcctga

tcagaaatgt

atgacatgcc
agaagctaac
tcaccaaact
caactccgga

ttaaaacctt

musculus

agaacctcct
tcactgtcac
acgatatgcc
agaagctgac
ttaccaagct
ctacccccga

tgaaaacatt

Homo sapiens

agagcctgct
gccccagceac
acctgagtag

ttgacctcca

tgtcacattg
atgtgtgcag
caagggcgcc
aacggactgt

tctgactgat

cttcctcggt
cagaccctgg
agtgaccctg
ctgcgtgcag
gaagggcgcec
gacagactgt

cctgaccgac

gctcttgggc

gcagccctgg

agacactgct

ggagccgacc

aatgaagagg
acccgcctga
ttgaacatga
gaaacacaag

atcccctttg

atcgtcgtgt
aagcacgtgg
aacgaggagg
acaaggctga
ctgaacatga

gagacacagg

attccatttg

actgtggcct
gagcatgtga
gctgagatga

tgcctacaga

tagaagtcgt
agatattcga
cagccagcta
ttaccaccta

aatgcaaaaa

attcactctc
aggccatcaa
tggaggtggt
agatcttcga
ccgcttctta
tgaccacata

agtgtaagaa

gcagcatctc
atgccatcca
atgaaacagt

cccgectgga

ctctaacgag
gcagggtcta
ctaccagaca
tgcggatttc

accagtccaa

cgcacctact

ggaggctctg
gagcaacgag
gcagggcctg
ctaccagaca
cgccgacttc

gcccgtccag

tgcacccgcc
ggaggeecegg
agaagtcatc

gctgtacaag

180

240

300

360

420

426

60

120

180

240

300

360

420

426

60

120

180

240



cagggcctge ggggcagecct caccaagctc aagggcccct tgaccatgat ggccagccac

tacaagcagc actgccctcc aaccccggaa acttcctgtg caacccagat tatcaccttt

gaaagtttca aagagaacct gaaggacttt ctgcttgtca tcccctttga ctgctgggag

ccagtccagg

<210> 21

<211> 435
<212> DNA
<213>

<400> 21
atgtggctgc

aggtcaccaa
cggctgctga
agcgagatgt
cagggcctgc
tataagcagc
gagtccttta
cccgtccagg
<210> 22

<211> 141
<212> PRT

<213> Mus

<400> 22

agtga

Homo sapiens

agtccctgct
gtccatctac
acctgagccg
tcgatctgca
gcggctctcet
actgcccccc
aggagaacct

agtaa

musculus

gctgetgggc
tcagccttgg
ggacaccgcc
ggagcccacc
gaccaagctg
tacccccgag

gaaggatttt

accgtcgcect
gagcacgtga
gccgagatga
tgcctgcaga
aagggcccac
acaagctgtg

ctgctggtca

gttctatttc
acgcaatcca
acgagacagt
caaggctgga
tgacaatgat
ccacccagat

ttccatttga

cgcacccgca
ggaggcacgsg
ggaagtgatc
gctgtacaag
ggccagccac

catcacattc

ttgttgggag

Met Trp Leu Gln Asn Leu Leu Phe Leu Gly Ile Val Val Tyr Ser Leu

1

Ser Ala Pro Thr Arg Ser Pro Ile Thr Val Thr Arg Pro
25

Val Glu Ala Ile Lys Glu Ala Leu Asn Leu Leu Asp Asp

35

5

20

40

10

15

Trp Lys His
30

Met Pro Val
45

300

360

420

435

60

120

180

240

300

360

420

435



Thr

Lys

65

Arg

Tyr

Gln

Thr

Leu

50

Leu

Gly

Tyr

Val

Asp
130

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

<400>

Asn

Thr

Asn

Gln

Thr
115

Ile

23
144
PRT
Homo

23

Met Trp Leu

1

Ser

Val

Thr

Asp
65

Ala

Asn

Ala

50

Leu

Pro

Ala

35

Ala

Gln

Glu

Cys

Phe

Thr

100

Thr

Pro

Glu

Val

Thr

85

Tyr

Tyr

Phe

sapiens

Gln

Ala

20

Ile

Glu

Glu

Ser

Arg

Gln

Met

Pro

Val

Gln

70

Lys

Cys

Ala

Glu

Leu

Ser

Glu

Asn

Thr
70

Glu

55

Thr

Leu

Pro

Asp

Cys
135

Leu

Pro

Ala

Glu

55

Cys

Val

Arg

Lys

Pro

Phe

120

Lys

Leu

Ser

Arg

40

Thr

Leu

Val

Leu

Gly

Thr

105

Ile

Lys

Leu

Pro

25

Arg

Val

Gln

Ser

Lys

Ala

90

Pro

Asp

Pro

Gly

10

Ser

Leu

Glu

Thr

Asn

Ile

75

Leu

Glu

Ser

Val

Thr

Thr

Leu

Val

Arg
75

Glu

60

Phe

Asn

Thr

Leu

Gln
140

Val

Gln

Asn

Ile

60

Leu

Phe

Glu

Met

Asp

Lys

125

Lys

Ala

Pro

Leu

45

Ser

Glu

Ser

Gln

Thr

Cys

110

Thr

Cys

Trp

30

Ser

Glu

Leu

Phe

Gly

Ala

95

Glu

Phe

Ser

15

Glu

Arg

Met

Tyr

Lys

Leu

80

Ser

Thr

Leu

Ile

His

Asp

Phe

Lys
80



Gln Gly

Met Ala

Cys Ala
115

Asp Phe
130

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

24
2010
DNA

<400> 24
atggtattgc
atgagtcctg
gggacgagtc
tcccaaactg
cccacactta
ggaaccgatg
tataagcaaa
gcaagctcta
tgcggggesc
tattggctat
tggactcaaa
ttcacagaca

ttctatgtgt

Leu Arg Gly Ser

85

Ser His Tyr Lys

100

Thr Gln Ile Ile

Leu Leu Val Ile

tgcctgggtc
ggagctggaa
tgcaaaataa
gagacgttgt
aacctgatgt
tctcgtcctc
tcacctgggg
ccttctacgt
tagaatccct
ctaaatcctc
aatttcaaca
aaggaaaatt

ctggacatcc

Leu Thr

Gln His

Thr
120

Pro
135

Gibbon leukemia virus

catgcttctc
aagactgatc
gaacccccac
ctgggataca
atgtgccttg
taaacgagtc
agccataggg
atgtccccgg
atactgtaaa
aaaagacctc
gtgtcaccag

atccaaggac

aggcgtacag

Phe Glu

Phe Asp

Leu
90

Lys Lys

Cys Pro Pro

105

Ser Phe

Cys Trp

acctcaaacc
atcctcttaa
cagcccatga
aaggcagtcc
gcggctagtc
agacctccgg
tgcagctacc
gatggccgga
gaatgggatt
ataactgtaa
accggctggt
tggataacgg

ttcaccattc

Gly Pro Leu

Thr Pro Glu

110

Glu Asn
125

Lys

Glu
140

Pro Val

tgcaccacct
gctgegtatt
ccctcacttg
agcccccttg
ttgagtcctg
actcagacta
ctcgggctag
ccctttcaga
gtgagaccac
aatgggacca
gtaaccccct
gaaaaacctg

gcttaaaaat

Thr Met
95

Thr Ser

Leu Lys

Gln Glu

tcggcaccag
cggeggeesc
gcaggtactg
gacttggtgg
ggatatcccg
tactgccgct
gactagaatg
agctagaagg
ggggaccggt
aaatagcgaa
taaaatagat
gggattaaga

caccaacatg

60

120

180

240

300

360

420

480

540

600

660

720

780



ccagctgtgg
ctcgctctcc
aactccacag
ctaaacactc
ctaaccttaa
ggcccccctt
gaccggtgcc
ttgtgcatag
aattcctccg
actggcctca
caggtccagc
gacaattctc
gggttgggaa
gacctccagc
caagactcag
aataggagag
gaagagtgct
aaagaaaaac
tggttcaata
ctcctecttc
aatgatagga
<210>
<211>

<212>
<213>

25
2013
DNA

<400> 25

cagtaggtcc
cacctcctct
ccctggegac
cgcctcccac
atgctaccaa

attatgaagc

gctgggggac
gaaaggtgcc
gagaccatca
ccccttgect
tgattcctcg
accccaggac
tcacggeggsg
aaggcctgac
tcagcaagtt
gccttgactt
gtttttacat
tggataaaag
actccccttg
tgttgctcat

taagtgcagt

tgacctcgtc
tcccccaagg
tagtgcacaa
cacaggcgac
cccaggggcc
aatagcctca
ccaaggaaag
ctttacccat
gtatctgctc
ctccacctca
catctattac
taaaagagag
aataggtact
aagcctccag
agaggactca
gctgtttcta
agaccactca
acagttagag
gttcactacc
cctcgggcca

taaaatttaa

Gibbon leukemia virus

cttgtggaac
gaagcgccac
actcccacgg
agactttttg
actgagtctt
tcaggagagg
ctcaccctca
cagcatctct
ccctccaacc
gtttttaatc
tatcctgaag
gctgtctcac
ggttcaactg
atcgccatag
ctgacttccc
aaagaaggtg
ggtgcagtac
cgccagaaaa
ctgctatcaa

tgcatcatca

aaggacctcc
cgccatctct
tgagaaaaac
atcttgtgca
gctggetttg
tcgcctactc
ctgaggtctc
gcaatcagac
atagctggtg
agactagaga
aagttttgtt
ttaccctagc
ccttaattaa
atgctgacct
tgtccgaggt
gcctectgtgc
gggactccat
gccaaaactg
ccatcgctgg

ataagttagt

tagaacgtcc
ccccgactct
aattgttacc
gggggccttc
tttggccatg
caccgacctt
aggacacggsg
cctatccatc
ggcttgcagc
tttctgtatc
acaggcctat
tgttttactg
aggacctata
ccgggecectc
agtgctccaa
ggccctaaag
gaaaaaactc
gtatgaagga
gcccctatta

tcaattcatc

accatggtcc tgctgcctgg gtctatgectg ctgacttcta acctgcacca cctgcgacac

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2010

60



cagatgtctc
ggaggcacct
ctgtcccaga
tggcccaccc
cccggcacag
gcctacaagc
atggccagct
agatgtggcg
ggctactggc
gagtggacac
gactttacag
agattctacg
atgccagcag
tccctggecc
tctaacagca
acactgaata
tttctgacac
atgggcccac
ctggatagat
ggcctgtgca
atcaatagct
tccacaggac
atccaggtgc

tatgataatt

ctgggactgg

ccggctcatg
ccctgcagaa
caggcgacgt
tgaagcctga
acgtgagcag
agatcacctg
ccacctttta
gcctggagag
tgtctaagtc
agaagttcca
ataagggcaa
tgtctggcca
tggcagtggg
tgccccctcc
cagccctggc
ccccaccccc
tgaacgccac
cctactatga
gcagatgggg
tcggcaaggt
ccggegacca
tgaccccatg
agctgatccc
cccacccaag

gaatcacagc

gaaacggctg
caagaatcct
ggtgtgggat
cgtgtgcgcc
cagcaagagg
gggcgccatc
cgtgtgccca
cctgtattgc
tagcaaggac
gcagtgccac
gctgtccaag
ccctggegtg
accagacctg
actgccccct
cacctccgcc
taccacaggc
caatcctggc
ggcaatcgcc
cacccagggc
gccattcaca
ccagtacctg
tctgagcacc
tcggatctac

aacaaagagg

aggaatcggc

atcatcctgc
caccagccaa
accaaggcag
ctggccgect
gtgagaccac
ggctgtagct
cgcgacggaa
aaggagtggsg
ctgatcaccg
cagaccggct
gactggatca
cagtttacaa
gtgctggtgg
agggaggccc
cagaccccta
gacaggctgt
gcaaccgaga
tcctctggag
aagctgaccc
caccagcacc
ctgccaagca
agcgtgttca
tattacccag
gaggccgtgt

acaggcagca

tgagctgcgt
tgaccctgac
tgcagccacc
ccctggagtc
ccgactctga
atcctcgggc
ggaccctgtc
attgtgagac
tgaagtggga
ggtgtaatcc
ccggcaagac
tccggctgaa
agcagggacc
caccccctag
cagtgcgcaa
tcgatctggt
gctgctggct
aggtggcata
tgacagaggt
tgtgcaacca
accactcctg
accagaccag
aggaggtgct
ctctgaccct

ccgccctgat

gttcggagga
atggcaggtg
ttggacatgg
ttgggacatc
ttatacagcc
ccgcacaagg
tgaggcaagg
cacaggcaca
tcagaacagc
cctgaagatc
atggggcctg
gatcaccaac
tccacgcacc
cctgcccgat
gaccatcgtg
gcagggcegec
gtgcctggcet
ttccacagac
gtctggccac
gaccctgagc
gtgggcatgc
agacttttgt
gctgcaggcc
ggcegtgcetg

caagggacca

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



atcgacctgc
ctgcaggaca
cagaacagga
aaggaggagt
ctgaaggaga
ggctggttca
ttattactgc
atcaacgacc
<210>
<211>

<212>
<213>

26
669
PRT

<400> 26

Met Val Leu
1

Leu Arg His

Leu Ser Cys

35

His Gln

50

Pro

Asp Val Val

65

Pro Thr Leu

Trp Asp Ile

agcagggact
gcgtgtccaa
ggggectgga
gctgttttta
agctggataa
acaattcccc
tgctgectgcet

gaatctccgc

Leu Pro

Gln
20

Met
Val Phe
Pro Met
Trp

Asp

Pro
85

Lys

Pro Gly

Gly

Ser

Gly

Thr

Thr

70

Asp

Thr

gacctccctg
gctggaggat
cctgectgttc
tatcgaccac
gcgccagcetg
ctggtttacc
gatcctgggc

agtgaaaatc

Gibbon leukemia virus

Ser Met

Pro Gly

Gly Gly

40

Leu Thr

55

Lys Ala

Val

Cys

Asp Val

cagatcgcca
tctctgacct
ctgaaggagg
tctggcgecg
gagaggcaga
acactgctgt
ccatgtatca

taa

Leu Thr

10

Leu

Ser
25

Trp Lys

Gly Thr Ser

Trp Gln Val

Val Gln Pro

75

Ala Leu Ala

90

Ser Ser Ser

tcgacgccga tctgagagcc
ctctgagcga ggtggtgctg
gaggactgtg cgccgccctg
tgcgggatag catgaagaag
agagccagaa ttggtacgag
ctaccatcgc aggacctctg

tcaacaagct ggtgcagttt

His His

15

Ser Asn Leu

Ile
30

Arg Leu Ile Leu

Gln
45

Leu Asn Lys Asn

Leu Ser Gln Thr

60

Gly

Pro Trp Thr Trp Trp

80

Ala Glu

95

Ser Leu Ser

Lys Arg Val Arg Pro

1620

1680

1740

1800

1860

1920

1980

2013



Pro

Ile

Phe

145

Cys

Thr

Val

His

Gly

225

Phe

Ile

Glu

Pro

Asp

Gly

130

Tyr

Gly

Gly

Lys

Gln

210

Lys

Tyr

Thr

Gln

Arg
290

Ser

115

Cys

Val

Gly

Thr

Trp

195

Thr

Leu

Val

Asn

Gly

275

Glu

100

Asp

Ser

Cys

Leu

Gly

180

Asp

Gly

Ser

Ser

Met

260

Pro

Ala

Tyr

Tyr

Pro

Glu

165

Tyr

Gln

Trp

Lys

Gly

245

Pro

Pro

Pro

Thr

Pro

Arg

150

Ser

Trp

Asn

Cys

Asp

230

His

Ala

Arg

Pro

Ala

Arg

135

Asp

Leu

Leu

Ser

Asn

215

Trp

Pro

Val

Thr

Pro
295

Ala

120

Ala

Gly

Tyr

Ser

Glu

200

Pro

Ile

Gly

Ala

Ser

280

Ser

105

Tyr

Arg

Arg

Cys

Lys

185

Trp

Leu

Thr

Val

Val

265

Leu

Leu

Lys

Thr

Thr

Lys

170

Ser

Thr

Lys

Gly

Gln

250

Gly

Ala

Pro

Gln

Arg

Leu

155

Glu

Ser

Gln

Ile

Lys

235

Phe

Pro

Leu

Asp

Ile

Met

140

Ser

Trp

Lys

Lys

Asp

220

Thr

Thr

Asp

Pro

Ser
300

Thr

125

Ala

Glu

Asp

Asp

Phe

205

Phe

Trp

Ile

Leu

Pro

285

Asn

110

Trp

Ser

Ala

Cys

Leu

190

Gln

Thr

Gly

Arg

Val

270

Pro

Ser

Gly

Ser

Arg

Glu

175

Ile

Gln

Asp

Leu

Leu

255

Leu

Leu

Thr

Ala

Thr

Arg

160

Thr

Thr

Cys

Lys

Arg

240

Lys

Val

Pro

Ala



Leu

305

Leu

Gln

Ser

Ala

Trp

385

Leu

Thr

Asn

Thr

Ile
465

Asp

Ala

Ala

Asn

Gly

Cys

Ser

370

Gly

Cys

Leu

His

Ser

450

Pro

Asn

Val

Thr

Thr

Ala

Trp

355

Ser

Thr

Ile

Ser

Ser

435

Val

Arg

Ser

Leu

Ser

Pro

Phe

340

Leu

Gly

Gln

Gly

Ile

420

Trp

Phe

Ile

His

Leu

Ala

Pro

325

Leu

Cys

Glu

Gly

Lys

405

Asn

Trp

Asn

Tyr

Pro

485

Gly

Gln

310

Pro

Thr

Leu

Val

Lys

390

Val

Ser

Ala

Gln

Tyr

470

Arg

Leu

Thr

Thr

Leu

Ala

Ala

375

Leu

Pro

Ser

Cys

Thr

455

Tyr

Thr

Gly

Pro

Thr

Asn

Met

360

Tyr

Thr

Phe

Gly

Ser

440

Arg

Pro

Lys

Ile

Thr

Gly

Ala

345

Gly

Ser

Leu

Thr

Asp

425

Thr

Asp

Glu

Arg

Thr

Val

Asp

330

Thr

Pro

Thr

Thr

His

410

His

Gly

Phe

Glu

Glu

490

Ala

Arg

315

Arg

Asn

Pro

Asp

Glu

395

Gln

Gln

Leu

Cys

Val

475

Ala

Gly

Lys

Leu

Pro

Tyr

Leu

380

Val

His

Tyr

Thr

Ile

460

Leu

Val

Ile

Thr

Phe

Gly

Tyr

365

Asp

Ser

Leu

Leu

Pro

445

Gln

Leu

Ser

Gly

Ile

Asp

Ala

350

Glu

Arg

Gly

Cys

Leu

430

Cys

Val

Gln

Leu

Thr

Val

Leu

335

Thr

Ala

Cys

His

Asn

415

Pro

Leu

Gln

Ala

Thr

495

Gly

Thr

320

Val

Glu

Ile

Arg

Gly

400

Gln

Ser

Ser

Leu

Tyr

480

Leu

Ser



Thr

Leu

Ser

545

Asn

Ala

Val

Leu

Ser

625

Leu

Val

Ala

Gln

530

Lys

Arg

Ala

Arg

Glu

610

Pro

Leu

Gln

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

<220>
<223>

Leu

515

Ile

Leu

Arg

Leu

Asp

595

Arg

Trp

Leu

Phe

27
759
DNA

500

Ile

Ala

Glu

Gly

Lys

580

Ser

Gln

Phe

Leu

Ile
660

Lys

Ile

Asp

Leu

565

Glu

Met

Lys

Thr

Leu

645

Asn

Gly

Asp

Ser

550

Asp

Glu

Lys

Ser

Thr

630

Leu

Asp

Pro

Ala

535

Leu

Leu

Cys

Lys

Gln

615

Leu

Ile

Arg

Artificial Sequence

Human-Mouse hybrid

Ile

520

Asp

Thr

Leu

Cys

Leu

600

Asn

Leu

Leu

Ile

505

Asp

Leu

Ser

Phe

Phe

585

Lys

Trp

Ser

Gly

Ser
665

Leu

Arg

Leu

Leu

570

Tyr

Glu

Tyr

Thr

Pro

650

Ala

Gln

Ala

Ser

555

Lys

Ile

Lys

Glu

Ile

635

Cys

Val

Gln

Leu

540

Glu

Glu

Asp

Leu

Gly

620

Ala

Ile

Lys

Gly

525

Gln

Val

Gly

His

Asp

605

Trp

Gly

Ile

Ile

510

Leu

Asp

Val

Gly

Ser

590

Lys

Phe

Pro

Asn

Thr

Ser

Leu

Leu

575

Gly

Arg

Asn

Leu

Lys
655

Ser

Val

Gln

560

Cys

Ala

Gln

Asn

Leu

640

Leu



<400> 27

atgatcgaga cctacaatca gacaagccca cggtccgccg caaccggact gcctatcagce 60
atgaagatct tcatgtacct gctgaccgtg tttctgatca cacagatgat cggctccgcc 120
ctgttcgccg tgtatctgca caggagactg gacaagatcg aggatgagcg caatctgcac 180
gaggacttcg tgtttatgaa gaccatccag cggtgcaaca caggcgagag gagcctgtct 240
ctgctgaatt gtgaggagat caagtcccag ttcgagggct ttgtgaagga tatcatgctg 300
aacaaggagg agacaaagaa ggacgaggat ccacagatcg cagcacacgt ggtgtccgag 360
gcaaactcta atgccgccag cgtgectgcag tgggccaaga agggctacta taccatgaag 420
tctaacctgg tgacactgga gaatggcaag cagctgaccg tgaagaggca gggcctgtac 480
tatatctatg cccaggtgac attctgctct aacagagagg caagctccca ggcacccttc 540
atcgtgggac tgtggctgaa gccctctagec ggcagcgaga ggatcctget gaaggccgcec 600
aatacccact cctctagcca gctgtgcgag cagcagtcca tccacctggg aggegtgttc 660
gagctgcagc ctggagccag cgtgttcgtg aacgtgacag acccatctca ggtgagccac 720
ggcaccggct tcacaagctt tggcctgctg aagctgtga 759
<210> 28

<211> 252

<212> PRT

<213> Artificial Sequence

<220>
<223> Human-Mouse hybrid

<400> 28
Met Ile Glu Thr Tyr Asn Gln Thr Ser Pro Arg Ser Ala Ala Thr Gly

1 5 10 15

Leu Pro Ile Ser Met Lys Ile Phe Met Tyr Leu Leu Thr Val Phe Leu
20 25 30

Ile Thr Gln Met Ile Gly Ser Ala Leu Phe Ala Val Tyr Leu His Arg
35 40 45



Arg

Phe

65

Leu

Asp

Ile

Leu

Thr

145

Tyr

Gln

Glu

Cys

Gly

225

Gly

Leu

50

Met

Leu

Ile

Ala

Gln

130

Leu

Ile

Ala

Arg

Glu

210

Ala

Thr

Asp

Lys

Asn

Met

Ala

115

Trp

Glu

Tyr

Pro

Ile

195

Gln

Ser

Gly

Lys

Thr

Cys

Leu

100

His

Ala

Asn

Ala

Phe

180

Leu

Gln

Val

Phe

Ile

Ile

Glu

85

Asn

Val

Lys

Gly

Gln

165

Ile

Leu

Ser

Phe

Thr

Glu

Gln

70

Glu

Lys

Val

Lys

Lys

150

Val

Val

Lys

Ile

Val

230

Ser

Asp

55

Arg

Ile

Glu

Ser

Gly

135

Gln

Thr

Gly

Ala

His

215

Asn

Phe

Glu

Cys

Lys

Glu

Glu

120

Tyr

Leu

Phe

Leu

Ala

200

Leu

Val

Gly

Arg

Asn

Ser

Thr

105

Ala

Tyr

Thr

Cys

Trp

185

Asn

Gly

Thr

Leu

Asn

Thr

Gln

90

Lys

Asn

Thr

Val

Ser

170

Leu

Thr

Gly

Asp

Leu

Leu

Gly

75

Phe

Lys

Ser

Met

Lys

155

Asn

Lys

His

Val

Pro

235

Lys

His

60

Glu

Glu

Asp

Asn

Lys

140

Arg

Arg

Pro

Ser

Phe

220

Ser

Leu

Glu

Arg

Gly

Glu

Ala

125

Ser

Gln

Glu

Ser

Ser

205

Glu

Gln

Asp

Ser

Phe

Asp

110

Ala

Asn

Gly

Ala

Ser

190

Ser

Leu

Val

Phe

Leu

Val

95

Pro

Ser

Leu

Leu

Ser

175

Gly

Gln

Gln

Ser

Val

Ser

80

Lys

Gln

Val

Val

Tyr

160

Ser

Ser

Leu

Pro

His
240



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

29
1416
DNA
Homo

<400> 29
atgctgccct

gagatgaaga
cccaccgaga
gagaaggsecsg
ggacctgtgg
aggggectgt

ccatccggca

ggaccaaagg
acaggaccaa
gcagcaggac
ggcctgaagg
ccagattccg
gaggtggect
gacaagatcg
agatgcaaca
ttcgagggct
ttcgagatgc
agctccaaga
aatctggtga
atctatgccc

gcctctcetgt

245

sapiens

ttctgagcat
gcctgtccca
atggactgcc
acccaggact
gaccaaaggg
ctggcccccc
agcagggcaa
gagaagtggg
agggcgageg
cagcaggacc
gcgacagges
ccgccctgag
tctcccacta
aggatgagcg
caggcgagcg
ttgtgaagga
agaagggcga
ccacatccgt
cactggagaa

aggtgacatt

gcctgaagag

gctggtgcetg
gagatctgtg
tggaagggac
gcctggacca
agagaacgga
tggcctgcca
tatcggcccc
agcacctggc
cggcgeccca
tgcaggccca
agtgcctggc
gcagcagatg
ccagaaggcc
caacctgcac
gtctctgagc
catcatgctg
tcagaatccc
gctgcagtgg
cggcaagcag
ctgctctaat

cccaggcaga

250

ctggtgcagc
cctaacacct
ggaagggatg
atgggactga
tccgeccggag
ggcatcccag
cagggcaagc
atgcagggat
ggcgtgceagg
cagggcgccc
gataggggca
gaggccctga
gccctgtttc
gaggatttcg
ctgctgaatt
aacaaggagg
cagatcgcag
gccgagaagsg
ctgaccgtga
cgggaggcct

ttcgagcgga

ctctgggaaa

gcacactggt

gaaggeages
gcggactgca
agccaggccc
gccecgecegg
ctggcccaaa
ccaccggagc
gcgeccccgg
ctggctctag
tcaagggaga
agggcaagct
cagacggcca
tgtttatgaa
gtgaggagat
agaccaagaa
cacacgtgat
gctactatac
agagacaggg
ctagccaggc

tcctgctgag

cctgggagcc
catgtgcagc
ccctcggggc
gggaccaaca
taagggcgag
caaggaggsc
gggcgaggea
aaagggatct
caatgcagga
gggcccaccc
gagcggactg
gcagaggctg
caggagactg
gaccatccag
caagtctcag
ggagaatagc
cagcgaggca
catgtccaac
cctgtactat
cccttttatc

ggccgccaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



acccactcct ctgccaagcc atgcggacag cagagcatcc acctgggagg cgtgttcgag 1320

ctgcagccag gagcctccgt gtttgtgaat gtgacagacc catcccaggt gtctcacgga 1380
accggcttca catcctttgg cctgctgaag ctgtga 1416
<210> 30
<211> 471
<212> PRT

<213> Homo sapiens
<400> 30
Met Leu Pro Phe Leu Ser Met Leu Val Leu Leu Val Gln Pro Leu Gly

1 5 10 15

Asn Leu Gly Ala Glu Met Lys Ser Leu Ser Gln Arg Ser Val Pro Asn
20 25 30

Thr Cys Thr Leu Val Met Cys Ser Pro Thr Glu Asn Gly Leu Pro Gly
35 40 45

Arg Asp Gly Arg Asp Gly Arg Glu Gly Pro Arg Gly Glu Lys Gly Asp
50 55 60

Pro Gly Leu Pro Gly Pro Met Gly Leu Ser Gly Leu Gln Gly Pro Thr
65 70 75 80

Gly Pro Val Gly Pro Lys Gly Glu Asn Gly Ser Ala Gly Glu Pro Gly
85 90 95

Pro Lys Gly Glu Arg Gly Leu Ser Gly Pro Pro Gly Leu Pro Gly Ile
100 105 110

Pro Gly Pro Ala Gly Lys Glu Gly Pro Ser Gly Lys Gln Gly Asn Ile
115 120 125

Gly Pro Gln Gly Lys Pro Gly Pro Lys Gly Glu Ala Gly Pro Lys Gly
130 135 140



Glu

145

Thr

Gly

Ala

Pro

Ala

225

Glu

His

Phe

Leu

Val

305

Phe

Ile

Val

Gly

Asn

Pro

Gly

210

Leu

Val

Arg

Val

Ser

290

Lys

Glu

Ser

Gly

Pro

Ala

Gly

195

Asp

Arg

Ala

Arg

Phe

275

Leu

Asp

Met

Glu

Ala

Lys

Gly

180

Ser

Arg

Gln

Phe

Leu

260

Met

Leu

Ile

Gln

Ala

Pro

Gly

165

Ala

Arg

Gly

Gln

Ser

245

Asp

Lys

Asn

Met

Lys

325

Ser

Gly

150

Glu

Ala

Gly

Ile

Met

230

His

Lys

Thr

Cys

Leu

310

Gly

Ser

Met

Arg

Gly

Pro

Lys

215

Glu

Tyr

Ile

Ile

Glu

295

Asn

Asp

Lys

Gln

Gly

Pro

Pro

200

Gly

Ala

Gln

Glu

Gln

280

Glu

Lys

Gln

Thr

Gly

Ala

Ala

185

Glu

Leu

Lys

Asp

265

Arg

Ile

Glu

Asn

Thr

Ser

Pro

170

Gly

Leu

Ser

Lys

Ala

250

Glu

Cys

Lys

Glu

Pro

330

Ser

Thr

155

Gly

Pro

Lys

Gly

Gly

235

Ala

Arg

Asn

Ser

Thr

315

Gln

Val

Gly

Val

Ala

Gly

Leu

220

Lys

Leu

Asn

Thr

Gln

300

Lys

Ile

Leu

Ala

Gln

Gly

Asp

205

Pro

Leu

Phe

Leu

Gly

285

Phe

Lys

Ala

Gln

Lys

Gly

Pro

190

Arg

Asp

Gln

Pro

His

270

Glu

Glu

Glu

Ala

Trp

Gly

Ala

175

Gln

Gly

Ser

Arg

Asp

255

Glu

Arg

Gly

Asn

His

335

Ala

Ser

160

Pro

Gly

Val

Ala

Leu

240

Gly

Asp

Ser

Phe

Ser

320

Val

Glu



340

Lys Gly Tyr Tyr Thr Met Ser Asn
355 360

Lys Gln Leu Thr Val Lys Arg Gln
370 375

Val Thr Phe Cys Ser Asn Arg Glu
385 390

Ala Ser Leu Cys Leu Lys Ser Pro
405

Arg Ala Ala Asn Thr His Ser Ser
420

Ile His Leu Gly Gly Val Phe Glu
435 440

Val Asn Val Thr Asp Pro Ser Gln
450 455

Ser Phe Gly Leu Leu Lys Leu
465 470

210> 31

<211> 1412

<212> DNA

<213> Mus musculus

<400> 31
atgctgccct tcctgagcat gectggtgetg

gagatgaagt ccctgtctca gaggagcgtg
ccaaccgaga atggactgcc aggaagggac

gagaagggcg accctggact gcctggacca

ggccctgtgg gaccaaaggg agagaatgga

345

Asn

Gly

Ala

Gly

Ala

425

Leu

Val

Leu

Leu

Ser

Arg

410

Lys

Gln

Ser

Val

Tyr

Ser

395

Phe

Pro

Pro

His

ctggtgcagc

ccaaacacct

ggaagagatg

atgggactgt

agecgecggasg

350

Thr Leu Glu Asn Gly
365

Tyr Ile Tyr Ala Gln
380

Gln Ala Pro Phe Ile
400

Glu Arg Ile Leu Leu
415

Cys Gly Gln Gln Ser
430

Gly Ala Ser Val Phe
445

Gly Thr Gly Phe Thr
460

ctctgggcaa tctgggcgcc
gcacactggt catgtgctct

gaagggaggg accaagggga

ccggactgca gggaccaaca

agccaggacc taagggagag

60

120

180

240

300



aggggcctgt

ccttctggca

ggaccaaagg
accggcccta
gcagcaggac
ggcctgaagg
ccagactctg
gaggtggect
gataaggtgg
aggtgcaaca
ttcgaggacc
gagatgcaga
tctaatgccg
ctggtcatgc
tacacccagg
ggcctgtggce
cactctagct
caggcaggag
gcttctctag
<210>
<211>

<212>
<213>

32

470
PRT
Mus

<400> 32

ccggeecccc

agcagggcaa
gagaagtggg
agggagagag
cagcaggacc
gcgacagges
ccgccctgag
tctcccacta
aggaggaggt
agggcgages
tggtgaagga
ggggegacga
ccagcgtgct
tggagaatgg
tgacattctg
tgaagccctc
cccagctgtg
caagcgtgtt

ctttggectg

musculus

tggcctgect
catcggacca
agcacccggc
aggagcacct
tgcaggccca
agtgccaggc
gcagcagatg
ccagaaggcc
gaacctgcac
cagcctgtcc
tatcaccctg
ggatcctcag
gcagtgggcc
caagcagctg
cagcaacaga
tatcggaagc
cgagcagcag
cgtgaacgga

ctgaagctgt

ggcatcccag

cagggcaagc
atgcagggca
ggagtgcagg
cagggcgccc
gataggggca
gaggccctga
gccctgtttc
gaggatttcg
ctgctgaatt

aacaaggagg

atcgcagcac
aagaagggct
acagtgaaga
gagcccagct
gagaggatcc
tccgtgcacc
cagaggccag

ga

gccecgecegg
ctggaccaaa
gcaccggagc
gcgecccagg
caggcagccg
tcaagggaga
agggcaagct
cagacggaca
tgttcatcaa
gtgaggagat
agaagaagga
acgtggtgtc
actataccat
gagagggcct
cccageggcec
tgctgaaggc
tgggaggcegt

ccaggtcatc

caaggaggsc
gggagaggca
aaagggatcc
caatgcagga
gggcccaccc
gtccggactg
gcagaggctg
caggagactg
gaagctgaag
geggegeceag
gaattctttt
cgaggcaaac
gaagtctaac
gtactacgtg
ttttatcgtg
agccaatacc
gttcgagctg

cacagagtgg

Met Leu Pro Phe Leu Ser Met Leu Val Leu Leu Val Gln Pro Leu Gly

1

5

10

15

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1412



Asn

Thr

Arg

Pro

65

Gly

Pro

Pro

Gly

Glu

145

Thr

Gly

Ala

Pro

Leu

Cys

Asp

50

Gly

Pro

Lys

Gly

Pro

130

Val

Gly

Asn

Pro

Gly

Gly

Thr

35

Gly

Leu

Val

Gly

Pro

115

Gln

Gly

Pro

Ala

Gly

195

Asp

Ala

20

Leu

Arg

Pro

Gly

Glu

100

Ala

Gly

Ala

Lys

Gly

180

Ser

Arg

Glu

Val

Asp

Gly

Pro

85

Arg

Gly

Lys

Pro

Gly

165

Ala

Arg

Gly

Met

Met

Gly

Pro

70

Lys

Gly

Lys

Pro

Gly

150

Glu

Ala

Gly

Ile

Lys

Cys

Arg

55

Met

Gly

Leu

Glu

Gly

135

Met

Arg

Gly

Pro

Lys

Ser

Ser

40

Glu

Gly

Glu

Ser

Gly

120

Pro

Gln

Gly

Pro

Pro

200

Gly

Leu

25

Pro

Gly

Leu

Asn

Gly

105

Pro

Lys

Gly

Ala

Ala

185

Gly

Glu

Ser

Thr

Pro

Ser

Gly

90

Pro

Ser

Gly

Ser

Pro

170

Gly

Leu

Ser

Gln

Glu

Arg

Gly

75

Ser

Pro

Gly

Glu

Thr

155

Gly

Pro

Lys

Gly

Arg

Asn

Gly

60

Leu

Ala

Gly

Lys

Ala

140

Gly

Val

Ala

Gly

Leu

Ser

Gly

45

Glu

Gln

Gly

Leu

Gln

125

Gly

Ala

Gln

Gly

Asp

205

Pro

Val

30

Leu

Lys

Gly

Glu

Pro

110

Gly

Pro

Lys

Gly

Pro

190

Arg

Asp

Pro

Pro

Gly

Pro

Pro

95

Gly

Asn

Lys

Gly

Ala

175

Gln

Gly

Ser

Asn

Gly

Asp

Thr

80

Gly

Ile

Ile

Gly

Ser

160

Pro

Gly

Val

Ala



Ala

225

Glu

His

Phe

Leu

Val

305

Glu

Ser

Gly

Gln

Thr

385

Gly

210

Leu

Val

Arg

Val

Ser

290

Lys

Met

Glu

Tyr

Leu

370

Phe

Leu

Arg

Ala

Arg

Phe

275

Leu

Asp

Gln

Ala

Tyr

355

Thr

Cys

Trp

Gln

Phe

Leu

260

Ile

Leu

Ile

Arg

Asn

340

Thr

Val

Ser

Leu

Gln

Ser

245

Asp

Lys

Asn

Thr

Gly

325

Ser

Met

Lys

Asn

Lys
405

Met

230

His

Lys

Lys

Cys

Leu

310

Asp

Asn

Lys

Arg

Arg

390

Pro

215

Glu

Tyr

Val

Leu

Glu

295

Asn

Glu

Ala

Ser

Glu

375

Glu

Ser

Ala

Gln

Glu

Lys

280

Glu

Lys

Asp

Ala

Asn

360

Gly

Pro

Ile

Leu

Lys

Glu

265

Arg

Met

Glu

Pro

Ser

345

Leu

Leu

Ser

Gly

Lys

Ala

250

Glu

Cys

Arg

Glu

Gln

330

Val

Val

Tyr

Ser

Ser
410

Gly

235

Ala

Val

Asn

Arg

Lys

315

Ile

Leu

Met

Tyr

Gln

395

Glu

220

Lys

Leu

Asn

Lys

Gln

300

Lys

Ala

Gln

Leu

Val

380

Arg

Arg

Leu

Phe

Leu

Gly

285

Phe

Glu

Ala

Trp

Glu

365

Tyr

Pro

Ile

Gln

Pro

His

270

Glu

Glu

Asn

His

Ala

350

Asn

Thr

Phe

Leu

Arg

Asp

255

Glu

Gly

Asp

Ser

Val

335

Lys

Gly

Gln

Ile

Leu
415

Leu

240

Gly

Asp

Ser

Leu

Phe

320

Val

Lys

Lys

Val

Val

400

Lys



Ala Ala Asn

His Leu Gly
435

Asn Val Thr
450

Phe Gly Leu
465

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

33
786
DNA
Homo

<400> 33
atgatcgaaa

atgaaaattt
ctttttgctg
gaagattttg
ttactgaact
aacaaagagg
caaattgcgg
gctgaaaaag
ctgaccgtta
cgggaagctt
ttcgagagaa
caatccattc
gtgactgatc

ctctga

Thr His

420

Gly Vval

Glu

Ala

Leu Lys

Ser

Phe

Ser

Ser Ser

Glu Leu
440

Gln Val
455

Leu

470

sapiens

catacaacca
ttatgtattt
tgtatcttca
tattcatgaa
gtgaggagat
agacgaagaa
cacatgtcat
gatactacac
aaagacaagg
cgagtcaagc
tcttactcag

acttgggagg

caagccaagt

aacttctccc
acttactgtt
tagaaggttg
aacgatacag
taaaagccag
agaaaacagc
aagtgaggcc
catgagcaac
actctattat
tccatttata
agctgcaaat

agtatttgaa

gagccatggc

Gln Leu Cys
425

Gln Ala Gly

Ile His Arg

cgatctgcgg
tttcttatca
gacaagatag
agatgcaaca
tttgaaggct
tttgaaatgc
agcagtaaaa
aacttggtaa
atctatgccc
gccagcctct
acccacagtt
ttgcaaccag

actggcttca

Glu Gln Gln Ser Val

430

Ala Ser Val Phe Val

445

Val Gly Phe Ser Ser

460

ccactggact
cccagatgat
aagatgaaag
caggagaaag
ttgtgaagga
aaaaaggtga
caacatctgt
ccctggaaaa
aagtcacctt
gcctaaagtc
ccgccaaacc
gtgcttcggt

cgtcctttgg

gcccatcagc
tgggtcagca
gaatcttcat
atccttatcc
tataatgtta
tcagaatcct
gttacagtgg
tgggaaacag
ctgttccaat
ccccggtaga
ttgcgggcaa
gtttgtcaat

cttactcaaa

60

120

180

240

300

360

420

480

540

600

660

720

780

786



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

<400>

34
261
PRT
Homo

34

Met Ile Glu

1

Leu

Ile

Arg

Phe

65

Leu

Asp

Met

Glu

Tyr

145

Leu

Pro

Thr

Leu

50

Met

Leu

Ile

Gln

Ala

130

Tyr

Thr

Ile

Gln

35

Asp

Lys

Asn

Met

Lys

115

Ser

Thr

Val

sapiens

Thr

Ser

20

Met

Lys

Thr

Cys

Leu

100

Ser

Met

Lys

Tyr

Met

Ile

Ile

Ile

Glu

85

Asn

Asp

Lys

Ser

Arg

Asn

Lys

Gly

Glu

Gln

70

Glu

Lys

Gln

Thr

Asn

150

Gln

Gln

Ile

Ser

Asp

55

Arg

Ile

Glu

Asn

Thr

135

Asn

Gly

Thr

Phe

Ala

40

Glu

Cys

Lys

Glu

Pro

120

Ser

Leu

Leu

Ser

Met

25

Leu

Arg

Asn

Ser

Thr

105

Gln

Val

Val

Tyr

Pro

10

Tyr

Phe

Asn

Thr

Gln

90

Lys

Ile

Leu

Thr

Tyr

Arg

Leu

Ala

Leu

Gly

75

Phe

Lys

Ala

Gln

Leu

155

Ile

Ser

Leu

Val

His

60

Glu

Glu

Glu

Ala

Trp

140

Glu

Tyr

Ala

Thr

Tyr

45

Glu

Arg

Gly

Asn

His

125

Ala

Asn

Ala

Ala

Val

30

Leu

Asp

Ser

Phe

Ser

110

Val

Glu

Gly

Gln

Thr

15

Phe

His

Phe

Leu

Val

95

Phe

Ile

Lys

Lys

Val

Gly

Leu

Arg

Val

Ser

80

Lys

Glu

Ser

Gly

Gln

160

Thr



Phe Cys Ser

Leu
195

Leu Cys

Ala Asn Thr

210

Leu
225

Gly Gly

Val Thr Asp

Gly Leu Leu

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

35

783
DNA
Mus

<400> 35
atgatagaaa

atgaagattt
ctttttgctg
gaagattttg
ttgctgaact
aacaaagaag
attgcagcac
aagaaaggat

acggttaaaa

165

Asn
180

Arg
Lys Ser
Ser

His

Val Phe

Glu

Pro

Ser

Glu

Ala Ser

Gly Arg

200

Ala
215

Lys

Leu Gln

230

Ser
245

Pro

Lys Leu

260

musculus

catacagcca
ttatgtattt
tgtatcttca
tattcataaa
gtgaggagat
agaaaaaaga
acgttgtaag
attataccat

gagaaggact

Gln

Val Ser

accttccccc
acttactgtt
tagaagattg
aaagctaaag
gagaaggcaa
aaacagcttt
cgaagccaac
gaaaagcaac

ctattatgtc

170

Ser Gln Ala

185

Phe Glu Arg

Pro Cys Gly

Ala
235

Pro Gly

His Gly Thr

250

agatccgtgg
ttccttatca
gataaggtcg
agatgcaaca
tttgaagacc
gaaatgcaaa
agtaatgcag
ttggtaatgc

tacactcaag

Phe Ile

190

Pro

Ile Leu Leu

205

Gln
220

Gln Ser

Ser Val Phe

Gly Phe Thr

caactggact
cccaaatgat
aagaggaagt
aaggagaagg
ttgtcaagga
gaggtgatga
catccgttct
ttgaaaatgg

tcaccttctg

175

Ala Ser

Arg Ala

Ile His

Val Asn

240

Ser Phe

255

tccagcgagc
tggatctgtg
aaaccttcat
atctttatcc
tataacgtta
ggatcctcaa
acagtgggcc
gaaacagctg

ctctaatcgg

60

120

180

240

300

360

420

480

540



gagccttcga

gagagaatct

tctgttcact

actgaagcaa

tga

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

<400>

36

260
PRT
Mus

36

Met Ile Glu

1

Leu

Ile

Arg

Phe

65

Leu

Asp

Gln

Pro

Thr

Leu

50

Ile

Leu

Ile

Arg

Ala

Gln

35

Asp

Lys

Asn

Thr

Gly
115

gtcaacgccc attcatcgtc
tactcaaggc ggcaaatacc
tgggcggagt gtttgaatta

gccaagtgat ccacagagtt

musculus

Thr

Ser

20

Met

Lys

Lys

Cys

Leu

100

Asp

Tyr

Met

Ile

Val

Leu

Glu

85

Asn

Glu

Ser

Lys

Gly

Glu

Lys

70

Glu

Lys

Asp

Gln

Ile

Ser

Glu

55

Arg

Met

Glu

Pro

Pro

Phe

Val

40

Glu

Cys

Arg

Glu

Gln
120

ggcctctggc

cacagttcct

caagctggtg

ggcttctcat

Ser

Met

25

Leu

Val

Asn

Arg

Lys

105

Ile

Pro
10

Tyr

Phe

Asn

Lys

Gln

90

Lys

Ala

Arg

Leu

Ala

Leu

Gly

75

Phe

Glu

Ala

tgaagcccag cagtggatct
cccagctttg cgagcagcag
cttctgtgtt tgtcaacgtg

cttttggctt actcaaactc

Ser

Leu

Val

His

60

Glu

Glu

Asn

His

Val

Thr

Tyr

45

Glu

Gly

Asp

Ser

Val
125

Ala

Val

30

Leu

Asp

Ser

Leu

Phe

110

Val

Thr

15

Phe

His

Phe

Leu

Val

95

Glu

Ser

Gly

Leu

Arg

Val

Ser

80

Lys

Met

Glu

600

660

720

780

783



Ala Asn Ser Asn Ala Ala Ser Val Leu Gln Trp Ala Lys Lys Gly Tyr
130 135 140

Tyr Thr Met Lys Ser Asn Leu Val Met Leu Glu Asn Gly Lys Gln Leu
145 150 155 160

Thr Val Lys Arg Glu Gly Leu Tyr Tyr Val Tyr Thr Gln Val Thr Phe
165 170 175

Cys Ser Asn Arg Glu Pro Ser Ser Gln Arg Pro Phe Ile Val Gly Leu
180 185 190

Trp Leu Lys Pro Ser Ser Gly Ser Glu Arg Ile Leu Leu Lys Ala Ala
195 200 205

Asn Thr His Ser Ser Ser Gln Leu Cys Glu Gln Gln Ser Val His Leu
210 215 220

Gly Gly Val Phe Glu Leu Gln Ala Gly Ala Ser Val Phe Val Asn Val
225 230 235 240

Thr Glu Ala Ser Gln Val Ile His Arg Val Gly Phe Ser Ser Phe Gly
245 250 255

Leu Leu Lys Leu
260

<210> 37

<211> 632

<212> DNA

<213> Artificial Sequence

<220>
<223> CMV promoter

<400> 37
gttgacattg attattgact agttattaat agtaatcaat tacggggtca ttagttcata 60

gcccatatat ggagttccgec gttacataac ttacggtaaa tggcccgecct ggectgaccgc 120



ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca

aaatgggcgg

gagaacccac

<210> 38

<211> 394
<212> DNA
<213>

<220>

<223> RSV

<400> 38
tgtacgggcc

gcttcggttg
gagggggaaa
tagcaacatg
tggtacgatc
actgaattcc
catttgacca
<210> 39

<211> 188
<212> DNA

<213>

<220>

<223> BGH

ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta

tgcttactgg

promoter

agatatacgc
tacgcggtta
tgtagtctta
ccttacaagg
gtgccttatt
gcattgcaga

ttcaccacat

polyA

acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg

cttatcgaaa

Artificial Sequence

gtatctgagg
ggagtcccct
tgcaatacac
agagaaaaag
aggaaggcaa
gataattgta

tggtgtgcac

Artificial Sequence

tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag

tt

ggactagggt

caggatatag
ttgtagtctt
caccgtgcat
cagacaggtc
tttaagtgcc

ctcc

tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgcc

cagagctctc

gtgtttaggc
tagtttcgct
gcaacatggt
gccgattggt
tgacatggat

tagctcgata

acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc

tggctaacta

gaaaagcggs

tttgcatagg
aacgatgagt
ggaagtaagg
tggacgaacc

caataaacgc

180

240

300

360

420

480

540

600

632

60

120

180

240

300

360

394



<400> 39
ctgtgccttc tagttgccag ccatctgttg tttgcccctc cccecgtgect tccttgaccc

tggaaggtgc cactcccact gtcctttcct aataaaatga ggaaattgca tcgcattgtc

tgagtaggtg tcattctatt ctggggggtg gggtggggca ggacagcaag ggggaggatt
gggaagac

<210> 40

<211> 249

<212> DNA
<213> Artificial Sequence

<220>
<223> SV40 late polyA

<400> 40
gacatgataa gatacattga tgagtttgga caaaccacaa ctagaatgca gtgaaaaaaa

tgctttattt gtgaaatttg tgatgctatt gctttatttg tgaaatttgt gatgctattg
ctttatttgt aaccattata agctgcaata aacaagttaa caacaacaat tgcattcatt
ttatgtttca ggttcagggg gaggtgtggg aggtttttta aagcaagtaa aacctctaca
aatgtggta

<210> 41

<211> 99

<212> DNA

<213> Artificial Sequence

<220>
<223> Rabbit beta-globulin polyA

<400> 41
gacctctggc taataaagga aatttatttt cattgcaata gtgtgttgga attttttgtg

tctctcactc ggaaggacat atgggagggc aaatcattt

<210> 42

<211> 723

<212> DNA

<213> Artificial Sequence

60

120

180

188

60

120

180

240

249

60

99



<220>
<223>

<400>

GFP

42

accatggtga
gacggcgacsg
tacggcaagc
accctcgtga
aagcagcacg
ttcttcaagg
ctggtgaacc
cacaagctgg
aacggcatca
gccgaccact
cactacctga
gtcctgectgg
taa

<210> 43
<211> 454
<212> DNA

<213>

<220>
<223>

<400> 43
ttaattaagt

tcagatcaag
taagcagttc
acaggatatc

agatgcggtc

gcaagggcga
taaacggcca
tgaccctgaa
ccaccctgac
acttcttcaa
acgacggcaa
gcatcgagct
agtacaacta
aggtgaactt
accagcagaa
gcacccagtc

agttcgtgac

MoMuLV LTR

aacgccattt
gtcaggaaca
ctgccccggce
tgtggtaagc

cagccctcag

ggagctgttc
caagttcagc
gttcatctgc
ctacggcgtg
gtccgccatg
ctacaagacc
gaagggcatc
caacagccac
caagatccgc
cacccccatc
cgccctgagce

cgccgaceges

Artificial Sequence

tgcaaggcat
gatggaacag
tcagggccaa
agttcctgcc

cagtttctag

accggggtgg
gtgtccggeg
accaccggca
cagtgcttca
cccgaaggct
cgcgecgagg
gacttcaagg
aacgtctata
cacaacatcg
ggcgacggec
aaagacccca

atcactctcg

ggaaaaatac

ctgaatatgg

gaacagatgg

ccggctcagg

agaaccatca

tgcccatcct
agggcgagss
agctgcccgt
gccgctaccc
acgtccagga
tgaagttcga
aggacggcaa
tcatggccga
aggacggcag
ccgtgectgcet
acgagaagcg

gcatggacga

ataactgaga
gccaaacagg
aacagctgaa
gccaagaaca

gatgtttcca

ggtcgagctg
cgatgccacc
gccctggcecc
cgaccacatg
gcgcaccatc
gggcgacacc
catcctgggg
caagcagaag
cgtgcagctc
gcccgacaac
cgatcacatg

gctgtacaag

atagagaagt
atatctgtgg
tatgggccaa

gatggtcccc

gggtgcccca

60

120

180

240

300

360

420

480

540

600

660

720

723

60

120

180

240

300



aggacctgaa atgaccctgt gccttatttg aactaaccaa tcagttcgct tctcgecttct

gttcgcgecge ttctgctccc cgagctcaat aaaagagccc acaacccctc actcggggeg

ccagtcctcc gattgactga gtcgcccget taag

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

44
1349
DNA

<220>
<223>

<400> 44
ttaattaaga

tcgttaaact
ccgctctcegt
ggcagagegce
cggtgcctag
cctttttccc
ttttcgcaac
tggcctcttt
agtacgtgat
gcggttaagg
gccgegtgeg
ccatttaaaa
atgcgggcca
cccgtgegtc
tcggacgggsg
gtatcgcccc

gatggccgct

gtaattcata
cccactaacg
catcactgag
acatcgccca
agaaggtggc
gagggtggss

gggtttgccg

acgggttatg
tcttgatccc
agccccttcg
aatctggtgg
tttttgatga
agatctgcac
ccagcgcaca
gtagtctcaa

gccctgggeg

tcccggecect

Artificial Sequence

EFlalpha promoter

caaaaggact
tagaacccag
gtggagaaga
cagtccccga
gcggggtaaa
gagaaccgta
ccagaacaca
gcccttgegt
gagcttcggg
cctcgtgcett
caccttcgcg
cctgctgcega
actggtattt
tgttcggcga
gctggeeggce
gcaaggctgg

gctgcaggga

cgcccctgec
agatcgctgc
gcatgcgtga
gaagttgggsg
ctgggaaagt
tataagtgca
ggtaagtgcc
gccttgaatt
ttggaagtgg
gagttgaggc
cctgtctcgc
cgettttttt
cggtttttgg

ggcggggect

ctgctctggt

cccggteggc

gctcaaaatg

ttggggaatc

gttcccgccc

ggctceggtg
ggaggggtcg
gatgtcgtgt
gtagtcgccg
gtgtgtggtt
acttccacgc
gtgggagagt
ctggettggg
tgctttcgat
ctggcaagat
ggeegegesc
gcgagegegs
gcctggectce
accagttgcg

gaggacgcgg

ccagggaccg

cctcacccgc
cccgtcagtg
gcaattgaac
actggctccg
tgaacgttct
cccgegggcec
ccctggetgc
tcgaggcctt
cgectggggcc
aagtctctag
agtcttgtaa
ggcgacgees
ccaccgagaa
gcgecgecgt
tgagcggaaa

cgctcgggag

360

420

454

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



agegesecess
catgtgactc
ggagtacgtc
agtgggtgga
ccctttttga
ttcttccatt
<210>
<211>

<212>
<213>

45
345
DNA

<220>
<223>

<400> 45
gctgtggaat

tatgcaaagc
agcaggcaga
aactccgccc

actaattttt

gtagtgagga

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

46
481
DNA

<220>
<223> HGH

<400> 46

tgagtcaccc
cacggagtac
gtctttaggt
gactgaagtt
gtttggatct

tcaggtgtcg

gtgtgtcagt
atgcatctca
agtatgcaaa
atcccgcccc
tttatttatg

ggcttttttg

polyA

acacaaagga
cgggecgecgt
tggegggags
aggccagctt
tggttcattc

tgacttaag

Artificial Sequence

SV40 enhancer promoter

tagggtgteg
attagtcagc
gcatgcatct
taactccgcc
cagaggccga

gaggcctagg

Artificial Sequence

aaagggcctt
ccaggcacct
ggttttatgc
ggcacttgat

tcaagcctca

aaagtcccca
aaccaggtgt
caattagtca
cagttccgcc

ggccgectcg

cttttgcaaa

tccgtcctca
cgattagttc
gatggagttt
gtaattctcc

gacagtggtt

ggctccccag
ggaaagtccc
gcaaccatag
cattctccgc
gcctctgagc

aagct

gccgtcgcett
tcgagectttt
ccccacactg
ttggaatttg

caaagttttt

caggcagaag
caggctcccc
tccecgeccect
cccatggctg

tattccagaa

gacgggtggc atccctgtga cccctcccca gtgectctcc tggeccctgga agttgecact

ccagtgccca ccagccttgt cctaataaaa ttaagttgca tcattttgtc tgactaggtg

tccttctata atattatggg gtggaggggg gtggtatgga gcaaggggca agttgggaag

1080

1140

1200

1260

1320

1349

60

120

180

240

300

345

60

120

180



acaacctgta
tggctcactg
ttgttgggat
cggggtttca
ccttggectc

t

gggcctgecgg ggtctattgg gaaccaagct
caatctccgec ctcctgggtt caagcgattc
tccaggcatg catgaccagg ctcagctaat
ccatattggc caggctggtc tccaactcct

ccaaattgct gggattacag gcgtgaacca

ggagtgcagt ggcacaatct
tcctgcctca gecctcecccgag
ttttgttttt ttggtagaga
aatctcaggt gatctaccca

ctgctccctt ccctgtectt

240

300

360

420

480

481



