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Tyr

85

Arg

Asn

Ser

Ala

Ser

165

Gln

Pro

Gly

Asp

Ser

Glu

70

Val

Val

Pro

Cys

150

Leu

Leu

Glu

Arg

Pro

Leu

55

Ala

Leu

Pro

Asp

Asp

135

Ser

Ile

Ser

Ala

Asn

Asn

40

Lys

Leu

Arg

Ser

Gly

120

Gly

Ile

Phe

Gln

Phe
200

Gln

25

Leu

Leu

Thr

Trp

Thr

105

Val

Cys

Ser

Gln

Glu

185

Thr

Glu

Arg

Thr

Thr

Asp

90

Met

Phe

Ile

Val

Ser

170

Asp

Glu

Glu

Pro

Leu

Asn

75

Pro

Val

Glu

Tyr

Thr

155

Gln

Gly

Asn

Arg

Ala

Thr

60

Val

Arg

Trp

Val

Trp

140

Tyr

Thr

Gln

Gly

Leu

Glu

45

Asn

Trp

Asp

Arg

Ala

125

Leu

Phe

Tyr

Thr

Glu
205

Leu

30

Arg

Leu

Ile

Tyr

Pro

110

Leu

Pro

Pro

Ser

Ile

190

Trp

Ala

Asp

Ile

Glu

Glu

95

Asp

Tyr

Pro

Phe

Thr

175

Glu

Ala

Asp

Ser

Ser

Met

80

Gly

Ile

Cys

Ala

Asp

160

Asn

Trp

Ile



Gln

Glu

225

Pro

Ser

Lys

Phe

Ile

305

Val

His

Gln

Asp

Thr

385

Gln

His

210

Ala

Leu

Val

Cys

Leu

290

Ser

Asn

Ser

Leu

Thr

370

Gly

Gln

Arg

Gly

Phe

Ala

Thr

275

Val

Lys

Ala

Met

Leu

355

Gln

Glu

Trp

Pro

His

Tyr

Ile

260

Val

Ala

Tyr

Val

Ala

340

Arg

Ser

Glu

Gln

Ala

Gln

Val

245

Leu

Ala

Lys

Leu

Val

325

Arg

Met

Arg

Val

Arg
405

Lys

Lys

230

Ile

Ile

Ile

Lys

Thr

310

Val

Gly

His

Leu

Ala

390

Gln

Met

215

Val

Asn

His

Asn

Val

295

Phe

Leu

Val

Val

Gln

375

Leu

Gly

Leu

Val

Ile

Phe

Val

280

Pro

Leu

Asn

Arg

Arg

360

Asn

Cys

Leu

Leu

Phe

Ile

Leu

265

Leu

Glu

Leu

Val

Lys

345

Pro

Gly

Leu

Val

Asp

Tyr

Ala

250

Pro

Leu

Thr

Val

Ser

330

Val

Leu

Ser

Pro

Ala
410

Pro

Leu

235

Pro

Ala

Ala

Ser

Val

315

Leu

Phe

Ala

Ser

Arg

395

Ala

Ala

220

Leu

Cys

Lys

Gln

Gln

300

Thr

Arg

Leu

Pro

Gly

380

Ser

Ala

Ala

Ile

Val

Ala

Thr

285

Ala

Ile

Ser

Arg

Ala

365

Trp

Glu

Leu

Pro

Gln

Leu

Gly

270

Val

Val

Leu

Pro

Leu

350

Ala

Ser

Leu

Glu

Ala

Arg

Ile

255

Gly

Phe

Pro

Ile

His

335

Leu

Val

Ile

Leu

Lys
415

Gln

Lys

240

Ser

Gln

Leu

Leu

Val

320

Thr

Pro

Gln

Thr

Phe

400

Leu



Glu

Gln

Ala

Trp

465

Leu

Tyr

Leu

Lys

Ala

Cys

450

Phe

Ser

Asn

Pro

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

<400>

Gly

Ala

435

Ala

Leu

Leu

Arg

Ser
515

412
PRT
Homo

6

Met Gly Gln

1

Tyr Gln Ser

Leu Glu Lys

35

Leu Val Thr

Pro Glu
420

Pro Ala

Arg His

Val Gly

Phe Ile

485

Val Pro
500

Pro Asp

sapiens

Asp Gln

Asn Gln

20

Ser Ser

Ala His

Leu

Ile

Gln

Arg

470

Ala

Thr

Thr

Asp

Ser

Gly

Gln

Gln

455

Val

Gly

Leu

Lys

Glu

Leu

Glu

Leu

Ala

440

Ser

Leu

Thr

Pro

Gln

Lys

Met

40

Met

Ser

425

His

Asp

Ala

Phe
505

Gln

Ala

25

Gly

Gly

Gln

Val

Phe

Arg

Gly

490

Pro

Ile

10

Leu

Arg

Arg

Phe

Glu

Asp

Val

475

Ile

Gly

Glu

Gln

Phe

Tyr

Cys

Ala

Asn

460

Cys

Phe

Asp

Lys

Val

Arg

Lys

Gly

Cys

445

Gly

Phe

Leu

Pro

Gly

Trp

Val

45

Glu

Ser

430

Asn

Asn

Leu

Met

Arg
510

Leu

Thr

30

Leu

Met

Leu

Leu

Glu

Ala

Ala

495

Pro

Gln

15

Lys

Gly

Leu

Lys

Ile

Glu

Met

480

His

Tyr

Leu

Val

Cys

Lys



Phe

65

Phe

Cys

Pro

Met

Ser

145

Leu

Lys

Val

Gln

Ala

225

Asp

50

Ala

Leu

Glu

Gly

Gly

130

Phe

Glu

Asp

Asn

Tyr

210

Met

Arg

Val

Leu

Phe

Thr

115

Asn

Glu

Cys

Tyr

Asn

195

His

Glu

Pro

Val

Glu

His

100

Arg

Ala

Lys

Arg

Glu

180

Tyr

Met

Cys

Leu

Gln

Ser

85

Lys

Ala

Phe

Ala

Val

165

Lys

Gly

Ala

Cys

Gln
245

Ile

70

Tyr

Thr

Gly

Leu

Leu

150

Cys

Ala

Lys

Val

Glu

230

Ala

55

Asp

Leu

Ile

Ala

Gly

135

Arg

Cys

Leu

Gly

Ala

215

Glu

Leu

Thr

Asn

Ser

Gln

120

Leu

Tyr

Ser

Phe

Trp

200

Tyr

Ser

Cys

Ala

Leu

Tyr

105

Leu

Ser

Ala

Leu

Phe

185

Ser

Arg

Met

Leu

Arg

Ala

90

Cys

Gly

Val

His

Gly

170

Pro

Leu

Leu

Lys

Leu
250

Glu

75

Arg

Lys

Gly

Phe

Asn

155

Ser

Cys

Lys

Leu

Ile

235

Cys

60

Leu

Ser

Thr

Gln

Gln

140

Asn

Phe

Lys

Tyr

Gly

220

Ala

Phe

Glu

Asn

Cys

Val

125

Lys

Asp

Tyr

Ala

Arg

205

Arg

Leu

Ala

Asp

Glu

Leu

110

Ser

Ala

Asp

Ala

Ala

190

Ala

Leu

Gln

Asp

Ala

Lys

95

Gly

Leu

Leu

Ala

Gln

175

Glu

Met

Gly

His

Ile
255

Asp

80

Leu

Leu

Ser

Glu

Met

160

Val

Leu

Ser

Ser

Gly

240

His



Arg

Met

Leu

Ala

305

Asn

Arg

His

Ser

Ile

385

Asn

Ser

Ser

Leu

290

Leu

Lys

Ser

Glu

Ile

370

Phe

Cys

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

<220>
<223>

<400>

7
6
D

Arg

Ile

275

Gly

Asp

Leu

Lys

Cys

355

Gly

His

Arg

988
NA

Gly

260

Met

Val

Ala

Ser

Gly

340

Val

Glu

Leu

Arg

Asp

Thr

Ala

Ile

Gln

325

Leu

Glu

Lys

Arg

Ser
405

Leu

Glu

Lys

Glu

310

Leu

Gln

Glu

Asn

Cys

390

Ser

Glu

Ile

Cys

295

Arg

Lys

Arg

Thr

Ser

375

Leu

Met

Artificial Sequence

pTriEx-1-CHRNA1

7

Thr

Gly

280

Trp

Ala

Leu

Glu

Glu

360

Arg

Gln

Lys

Ala

265

Asn

Val

Gln

His

Leu

345

Leu

Leu

Asn

Pro

Phe

Arg

Ala

Asp

Cys

330

Arg

Tyr

Gln

Asn

Gly
410

Pro

Leu

Arg

Leu

315

Leu

Ala

Cys

Ala

Gly

395

Phe

Arg

Gly

Lys

300

Ala

Ser

His

Gly

Leu

380

Thr

Val

Tyr

Gln

285

Ala

Glu

Glu

Val

Leu

365

Pro

Arg

Asp

270

Val

Leu

Glu

Ser

Val

350

Cys

Cys

Ser

Ser

Gln

Asp

Val

Ile

335

Arg

Gly

Ser

Cys

Ala

Ala

Lys

Gly

320

Tyr

Phe

Glu

His

Pro
400



ggggaattgt

acacaatata
actatactgt
tctcctectg
ccgtctggtg
ccgccaggtc
agtaaatcag
aaaatggaat
ctggcgccca
caccaaagtg
aagctactgt
gctgggcacc
agacctgagc
gcactccgtg
cgtcatgcag
ctccttctta
gagcatctct
ctccacgtcc
cattgcctcc
ccatgtcatg
tttctccaca
cattgatatc
cctgatcaaa
catgaagtca

gatggaccac

gagcggataa
ttatagttaa
aaattacatt
ctctttagcc
gcaaagctat
gtggaggtca
atcgtgacaa
ccagatgact
gaccttgttc
ctcctgcagt
gagatcatcg
tggacctacg
aacttcatgg
acctattcct
cgcctgeccc
actggcctgg
gtcttactgt
agtgctgtgc
atcatcatca
cccaactggg
atgaaaagac
tctgacattt
caccccgagg
gaccaggagt

atactcctcg

caattccccg
ataagaatta
ttatttacaa
tttgctcagc
ttaaagacta
ccgtgggcect
ccaatgtgcg
atggcggtgt
tctataacaa
acactggcca
tcacccactt
acggctctgt
agagcgggsa
gctgccccga
tctacttcat
tattctacct
ctttgactgt
ccttgattgg
ctgtcatcgt
tgcggaaggt
catccagaga
ctggaaagcc
tgaaaagtgc
ctaacaatgc

gagtcttcat

gagttaatcc
ttatcaaatc
tcaaaggaga
tggcctcgtc
cagcagcgtg
gcagctgata
tctgaaacag
gaaaaaaatt
tgcagatggt
catcacgtgg
tccctttgat
cgtggccatc
gtgggtgatc
caccccctac
cgtcaacgtc
gcccacagac
gttccttctg
aaaatacatg
catcaacaca
ttttatcgac
aaagcaagac
agggcctcca
catcgagggc
ggcggcagag

gcttgtttgc

gggaccttta
atttgtatat
tataccatgg
ctgggctccg
gtgcggccag
cagctcatca
caatgggtgg
cacattcctt
gactttgcta
acacctccag
gaacagaact
aacccggaaa
aaggagtccc
ctggacatca
atcatcccct
tcaggggaga
gtcatcgtgg
ctgttcacca
caccaccgct
actatcccaa
aaaaagattt
cccatgggct
atcaagtaca
tggaagtacg

atcatcggaa

attcaaccca
taattaaaat
agccctggcec
aacatgagac
tggaagacca
atgtggatga
attacaacct
cagaaaagat
ttgtcaagtt
ccatctttaa
gcagcatgaa
gcgaccagcc
ggggctggaa
cctaccactt
gcctgetcett
agatgactct
agctgatccc
tggtgttcgt
cacccagcac
atatcatgtt
ttacagaaga
tccactctcc
tcgcagagac
ttgcaatggt

ccctageccgt

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



gtttgcaggt
tcaccatcac
gtggccaatg
ttatggggac
tttcattgca
ggcaaatcat
tatgtaacta
agcatgcgga
cagacgcacc
tttattaagc
ataattcatt
cagcgtcttt
gattagtttc
cgctcaacgc
tttgtgtttt
ttctttcatc
ggacatattt
cctcgtcgtt
ttgtgtcggc
attgcgggcg
cgttagaaag
gcggtggtesg
gaggcggags
taggcaacac

ccggtctgag

cgactcattg
taagtgatta
ccctggctca
atcatgaagc
atagtgtgtt
ttaaaacatc
gcataacccc
ggaaattctc
tctgttcact
gctagattct
aaatttataa
atatctgaat
aaacaagggt
cacaaaactt
gttttgtaat
actgtcgtta
aacatcgggc
agaagttgct
taacacgtcc
tttttgggceg
cgatggtgca
agctgatgat
cggaggtggt
agtcggcacc

acgagtgcga

aattaaatca
acctcaggtg
caaataccac
cccttgagca
ggaatttttt
agaatgagta
ttggggcectc
cttgaagttt
ggtccggegt
gtgcgttgtt
tctttagggt
ttaaatatta
tgtttttccg
gccaaatctt
aaaggttcga
gtgtacaatt
gtgttagctt
tccgaagacg
gcgatcaaat
ggtttcaatc
ggcggtggta
aaatctacca
ggcggtgatg
tcaactattg

tttttttcgt

gcaaggatga
caggctgcct
tgagatcgat
tctgacttct
gtgtctctca
tttggtttag
taaacgggtc
ccctggtgtt
attaaaacac
gatttacaga
ggtatgttag
aatcctcaat
aaccgatggc
gtagcagcaa
cgtcgttcaa
gactcgacgt
tattaggccg
attttgccat
ttgtagttga
taactgtgcc
acatttcaga
tcggtggage
cagacggcgg
tactggtttc

ttctaatagc

ctcgagcacc
atcagaaggt
ctttttccct
ggctaataaa
ctcggaagga
agtttggcaa
ttgaggggtt
caaagtaaag
gatacattgt
caattgttgt
agcgaaaatc
agatttgtaa
tggactatct
tctagctttg
aatattatgc
aaacacgtta
attatcgtcg
agccacacga
gectttttgga
cgattttaat
cggcaaatct
cgcaggegss
tttaggctca
gggegeegtt

ttccaacaat

accatcacca
ggtggctggt
ctgccaaaaa
ggaaatttat
catatgggag
catatgccca
ttttgctgaa
gagtttgcac
tattagtaca
acgtatttta
aaatgatttt
aataggtttc
aatggatttt
tcgatattcg
gcttttgtat
aatagagctt
tcgtcccaac
cgcctattaa
attatttctg
tcagacaaca
actaatggcg
gctggeggceg
aatgtctctt
tttggtttga

tgttgtctgt

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



cgtctaaagg
acatcgatgg
gcggeggtgce
ccggegeagg
gtggtggcaa
taatttcgct
tgtaaagaga
tatcagctca
agaacatgtg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgttacc
tccatagttg
ggccccagtg
ataaaccagc
atccagtcta

cgcaacgttg

tgcagcgggt
tggtggtggt
cgccggtata
cgeccgetggce
ttcaatatta
atcgtttacc
ttgtctcaag
ctcaaaggcg
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcaa
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
aatgcttaat
cctgactccc
ctgcaatgat
cagccggaag
ttaattgttg

ttgccattgc

tgaggttccg
ggtggaggcg
atttgttctg
tgcacaacgg
taattggaat
gtgccgatat
ctcggaacgc
gtaatacggt
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
tgctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaaggacag
ggtagctctt
cagcagatta
cagtgaggca
cgtcgtgtag
accgcgagac
ggccgagegce
ccgggaagct

tacaggcatc

tcggcattgg
ctggaatgtt
gtttagtttg
aaggtcgtct
acaaatcgta
ttaacaaccg
tgcgctcggt
tatccacaga
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggcggtsgc
tatttggtat
gatccggcaa
cgcgcagaaa
cctatctcag
ataactacga
ccacgctcac
agaagtggtc
agagtaagta

gtggtgtcac

tggagcgggc
aggcacggga
ttcgcgcacg
gcttcgaggc
aaaatctgct
ctcaatgtaa
cgttcggctg
atcaggggat
taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
cgatctgtct
tacgggaggsg
cggctccaga
ctgcaacttt
gttcgccagt

gctcgtcgtt

ggcaattcag
gaaggtggtg
attgtgggca
agcgettggg
ataagcattg
gcaattgtat
cggcgagegg
aacgcaggaa
gcgttgetgg
tcaagtcaga
agctccctcg
ctcccttcegg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
atttcgttca
cttaccatct
tttatcagca
atccgcctcc
taatagtttg

tggtatggct

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



tcattcagct
aaagcggtta
tcactcatgg
ttttctgtga
agttgctctt
gtgctcatca
agatccagtt
accagcgttt
gcgacacgga
cagggttatt
tataaaccac
aactgcaagg
aatttgtttt
taattgaaaa
cacagttaat
cttcttcgta
cgtatccata
cttttttaat
tattttctgg
atttgggatc
caattacacc
cgttaaacaa
tgttaaaaat
ctatcaatat

agcccatata

ccggttccca
gctccttcgg
ttatggcagc
ctggtgagta
gcccggegtc
ttggaaaacg
cgatgtaacc
ctgggtgagc
aatgttgaat
gtctcatgtc
caaactgcca
gtctcaatcc
ttattaacga
cgcgtagtta
ttgcgacaat
ttccttctct
tatgtatcta
ggggtgtata
tagttcttcg
gtcggttttg
attttttagc
aaacagttca
aacagccatt
atagttgctc

tggagttccg

acgatcaagg
tcctccgatc
actgcataat
ctcaaccaag
aatacgggat
ttcttcgggg
cactcgtgca
aaaaacagga
actcatactc
cgecgegtttc
aaaaatgaaa
tatttgtaat
tacaaaccaa
taatcgctga
ataattttat
ttttcatttt
tcgtatagag
gtaccgctgc
gagtgtgttg
tacaatatgt
agcaccggat
cctcectttt
gtaatgagac
tagttattaa

cgttacataa

cgagttacat
gttgtcagaa
tctcttactg
tcattctgag
aataccgcgc
Ccgaaaactct
cccaactgat
aggcaaaatg
ttecctttttc
ctgcatcttt
actgtcgaca
tattgaataa
acgcaacaag
ggtaatattt
tttcacataa
tctcttcata
taaatttttt
gcatagtttt
ctttaattat
tgccggcata
taacataact
ctatactatt
gcacaaacta
tagtaatcaa

cttacggtaa

gatcccccat
gtaagttggc
tcatgccatc
aatagtgtat
cacatagcag
caaggatctt
cttcagcatc
ccgcaaaaaa
aatattattg
taatcaaatc
agctctgtcc
taaaacaatt
aacatttgta
aaaatcattt
actagacgcc
aaaattaaca
gttgtcataa
tctgtaattt
taaatttata
gtacgcagct
ttccaaaatg
gtctgcgagc
atatcacaaa
ttacggggtc

atggcccgcc

gttgtgcaaa
cgcagtgtta
cgtaagatgc
geggegaccyg
aactttaaaa
accgctgttg
ttttactttc
gggaataagg
aagcatttat
ccaagatgtg
gtttgctggc
ataaatgtca
gtattatcta
tcaaatgatt
ttgtcgtctt
tagttattat
atatatatgt
acaacagtgc
taatcaatga
tcttctagtt
ttgtacgaac
agttgtttgt
ctggaaatgt
attagttcat

tggctgaccg

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000



cccaacgacc
gggactttcc
catcaagtgt
gcctggcatt
gtattagtca
ccccatctcec
tgcagcgatg
g888ceLeec
aaagtttcct
gcgggegeea
gececgeecgec
cttctccttc
tgcgtgaaag
tgtccgeggg
cgtgtgaccg
cagctcctgg
cggaccgaaa
<210> 8
<211> 7120
<212> DNA
<213>

<220>
<223>

<400> 8

cccgecccatt
attgacgtca
atcatatgcc
atgcccagta
tcgctattac

cccccctcecc

g888CLL8LL8
ggggcrgagec
tttatggcga
gtcgctgcga
ccggctctga

gggctgtaat

ccttgagggg

gggacggctg

gcggctctag
gcaacgtgct

ttaatacgac

pTriEx-1-CHRNB1

gacgtcaata
atgggtggac
aagtacgccc
catgacctta
catgcatggt

cacccccaat

£888888888
ggagaggtgc
ggcgegeegecs
cgctgecttc
ctgaccgcgt
tagcgcttgg
ctccgggagg

ccttcggggg

agcctctgcet
ggttattgtg

tcactata

Artificial Sequence

atgacgtatg
tatttacggt
cctattgacg
tgggactttc
cgaggtgagc
tttgtattta
gecgegegeca
ggcggeagec
geggeggecc
gccceccgtgcec
tactcccaca
tttaatgacg
gccctttgtg
ggacggggca
aaccatgttc

ctgtctcatc

ttcccatagt
aaactgccca
tcaatgacgg
ctacttggca
cccacgttct
tttatttttt
ggcgeesces
aatcagagcg
tataaaaagc
ccgcteccgcec
ggtgagcggg
gcttgtttct
cgggesgasc

gggcggggtt

atgccttctt

attttggcaa

aacgccaata
cttggcagta
taaatggccc
gtacatctac
gcttcactct
aattattttg
ggcggesgcea
gcgegcetcecg
gaagcgegeg
gccgectcegc
cgggacggcc
tttctgtggce
ggctcggggc
cggcttctgg
ctttttccta

agaattggat

ggggaattgt gagcggataa caattccccg gagttaatcc gggaccttta attcaaccca

acacaatata ttatagttaa ataagaatta ttatcaaatc atttgtatat taattaaaat

actatactgt aaattacatt ttatttacaa tcaaaggaga tataccatga ccccaggggc

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

6988

60

120

180



tctgctgatg
ggcggaggst
gcgggaggtg
cctgaacgag
ctacaggctg
ggaatccgtg
ggctctggac
catctatcgc
cactatggtg
gggtcctgac
tggccagtgg
gg8gageegags
tctcttctac
cgtcttctac
gacccttact
acccattatt
tagtgtcgtg
ggtccgtcag
cgagagagac
gggaacagat
taggttccag
ggctgtggec
acagctgcag
ggtagtggac

catcttcctg

ctgctggges
cgactccggg
ggagaccgtg
aaggatgaag
agctgggacc
tggctccctg
attagcgtcg
agcagctgca
ttcagctcct
gggcaaggec
gagattatcc
gaaggacagc
ctggtcaacg
ctgccaccag
gtgttcctgc
atcaagtacc
gttctcaacc
atcttcattc
ctgatgccgg
gaatatttca
cctgaactgt
ctgcttccgg
gaacaggagsg
cgcctcttcc

gacgccacgt

cgctggggsc

agaaactttt
tcagggtcag
agatgagcac
ctgcggagca
acgtggtgct
tggtgtcctc
gcatccaggt
acagctacga
atcaggaaat
acaagccctc
gccaggaagt
tcattgcccc
atgcaggaga
tgctgctggce
tcatgtttac
tgcaccaccg
acaaacttcc
agccccctca
tccggaagcc
ctgcccctga
agctacggga
accacgatgc
tgtggacttt

accacttgcc

gccgctcgcec
ctctggctat
cgttggtctc
aaaggtgtac
cgacggcatc
actgaacaac
cgacggctcc
cacctacttc
cagctcggag
ccacattcat
tcggctaatc
catcttctac
atgcatcctc
gaagatgggsg
tgacaaagta
catggtcctc
ctcaccccac
gctgtacctg
ctgttcttct
gccaagtgat
tctgcggcega
ggtcgtctcc
gctgaaggag
catcatcttc

ccctccagac

ccaggcgtcc
gatagctccg
atcctggcgc
ttagacctgg
gattcgctcc
aatgatggga
gtgcgttggc
cccttcgact
gtcagcctgc
gaagggactt
cagcctccag
ctcatcatcc
atcactcttc
ctctcaatct
cctgagacct
gtcaccttct
acccaccaaa
cgtctaaaaa
ccaggaagtg
tttctcttcc
tttatcgatg
tctatcagct
gactggcagt
accagcgttg

ccctttectt

gcggetegga
tgcggccagc
aactcatcag
agtggactga
gcatcacggc
attttgacgt
aacccccggg
ggcagaattg
agacaggcct
tcattgagaa
gcgatcctag
gccgcaagcc
tggccatctt
ttgccctgcet
cactatcagt
cagtcatcct
tgcccctttg
ggcccaaacc
gctggggteg
ccaaacccaa
gtccaaaccg
acatcgctcg
ttgtggccat
ggaccctagt

aactcgagca

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



ccaccatcac
gtggtggctg
ctctgccaaa
aaggaaattt
gacatatggg
aacatatgcc
ttttttgctg
aggagtttgc
gttattagta
gtacgtattt
tcaaatgatt
aaaataggtt
ctaatggatt
tgtcgatatt
gecgettttgt
taaatagagc
cgtcgtccca
gacgcctatt
gaattatttc
attcagacaa
ctactaatgg
gggctggegsg
caaatgtctc
tttttggttt

attgttgtct

catcaccatc
gtgtggccaa
aattatgggg
attttcattg
agggcaaatc
catatgtaac
aaagcatgcg
accagacgca
catttattaa
taataattca
ttcagcgtct
tcgattagtt
ttcgctcaac
cgtttgtgtt
atttctttca
ttggacatat
accctcgtcg
aattgtgtcg
tgattgcggg
cacgttagaa
cggeggtggt
cggaggcgga
tttaggcaac
gaccggtctg

gtcgtctaaa

actaagtgat
tgccctggcet
acatcatgaa
caatagtgtg
atttaaaaca
tagcataacc
gaggaaattc
cctctgttca
gcgctagatt
ttaaatttat
ttatatctga
tcaaacaagg
gccacaaaac
ttgttttgta
tcactgtcgt
ttaacatcgg
ttagaagttg
gctaacacgt
cgtttttggg
agcgatggtg
ggagctgatg
ggcggaggtsg
acagtcggca
agacgagtgc

ggtgcagegg

taacctcagg
cacaaatacc
gccccttgag
ttggaatttt
tcagaatgag
ccttggggcec
tccttgaagt
ctggtccggc
ctgtgcgttg
aatctttagg
atttaaatat
gttgtttttc
ttgccaaatc
ataaaggttc
tagtgtacaa
gcgtgttagc
cttccgaaga
ccgcgatcaa
cgggtttcaa
caggcggtgg
ataaatctac
gtggcggtga
cctcaactat
gatttttttc

gttgaggttc

tgcaggctgc
actgagatcg
catctgactt
ttgtgtctct
tatttggttt
tctaaacggg
ttccctggtg
gtattaaaac
ttgatttaca
gtggtatgtt
taaatcctca
cgaaccgatg
ttgtagcagc
gacgtcgttc
ttgactcgac
tttattaggc
cgattttgcc
atttgtagtt
tctaactgtg
taacatttca
catcggtgga
tgcagacggc
tgtactggtt
gtttctaata

cgtcggcatt

ctatcagaag
atctttttcc
ctggctaata
cactcggaag
agagtttggc
tcttgagggg
ttcaaagtaa
acgatacatt
gacaattgtt
agagcgaaaa
atagatttgt
gctggactat
aatctagctt
aaaatattat
gtaaacacgt
cgattatcgt
atagccacac
gagctttttg
cccgatttta
gacggcaaat
ggcgeagegcs
ggtttaggct
tcgggegecg

gcttccaaca

ggtggagegg

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



gcggcaattc
gagaaggtgg
cgattgtggg
gcagcgcttg
ctataagcat
aagcaattgt
tgcggcgagc
ataacgcagg
ccgegttgcet
gctcaagtca
gaagctccct
ttctcecttc
tgtaggtcgt
gcgccttatc
tggcagcagc
tcttgaagtg
tgctgaagcc
ccgctggtag
ctcaagaaga
ctatttcgtt
ggcttaccat
gatttatcag
ttatccgect
gttaatagtt

tttggtatgg

agacatcgat
tggeggeggt
caccggcgcea
gggtggtggc
tgtaatttcg
attgtaaaga
ggtatcagct
aaagaacatg
ggecgtttttc
gaggtggcga
cgtgecgctct
gggaagcgtg
tcgctccaag
cggtaactat
cactggtaac
gtggcctaac
agttaccttc
cggtggtttt
tcctttgtta
catccatagt
ctggccccag
caataaacca
ccatccagtc
tgcgcaacgt

cttcattcag

ggtggtggte
gccgecggta
ggcgecgetg
aattcaatat
ctatcgttta
gattgtctca
cactcaaagg
tgagcaaaag
cataggctcc
aacccgacag
cctgttccga
gecgctttctc
ctgggctgtg
cgtcttgagt
aggattagca
tacggctaca
ggaaaaagag
tttgtttgca
ccaatgctta
tgcctgactc
tgctgcaatg
gccagecgga
tattaattgt
tgttgccatt

ctccggttcc

gtggtggage
taatttgttc
gctgcacaac
tataattgga
ccgtgeccgat
agctcggaac
cggtaatacg
gccagcaaaa
gcccccctga
gactataaag
ccctgecgcet
aatgctcacg
tgcacgaacc
ccaacccggt
gagcgaggta
ctagaaggac
ttggtagctc
agcagcagat
atcagtgagg
cccgtegtgt
ataccgcgag
agggecgasgc
tgccgggaag
gctacaggca

caacgatcaa

cgctggaatg
tggtttagtt
ggaaggtcgt
atacaaatcg
atttaacaac
gctgegctceg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
ccccgttcag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccggc
tacgcgcaga
cacctatctc
agataactac
acccacgctc
gcagaagtgg
ctagagtaag
tcgtggtgtc

ggcgagttac

ttaggcacgg
tgttcgcgca
ctgcttcgag
taaaaatctg
cgctcaatgt
gtcgttcggc
gaatcagggg
cgtaaaaagg
aaaaatcgac
tttccccctg
ctgtccgect
ctcagttcgg
cccgaccgct
ttatcgccac
gctacagagt
atctgcgctc
aaacaaacca
aaaaaaggat
agcgatctgt
gatacgggag
accggctcca
tcctgcaact
tagttcgcca
acgctcgtcg

atgatccccc

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



atgttgtgca
gccgcagtgt
tccgtaagat
atgcggcgac
agaactttaa
ttaccgctgt
tcttttactt
aagggaataa
tgaagcattt
tcccaagatg
ccgtttgctg
ttataaatgt
tagtattatc
tttcaaatga
ccttgtcgtc
catagttatt
aaatatatat
ttacaacagt
tataatcaat
cttcttctag
tgttgtacga
gcagttgttt
aactggaaat
tcattagttc

cctggectgac

aaaaagcggt
tatcactcat
gcttttctgt
cgagttgctc
aagtgctcat
tgagatccag
tcaccagcgt
gggcgacacyg
atcagggtta
tgtataaacc
gcaactgcaa
caaatttgtt
tataattgaa
ttcacagtta
ttcttcttcg
atcgtatcca
gtctttttta
gctattttct
gaatttggga
ttcaattaca
accgttaaac
gttgttaaaa
gtctatcaat
atagcccata

cgcccaacga

tagctccttc
ggttatggca
gactggtgag
ttgcccggceg
cattggaaaa
ttcgatgtaa
ttctgggtga
gaaatgttga
ttgtctcatg
accaaactgc
gggtctcaat
ttttattaac
aacgcgtagt
atttgcgaca
tattccttct
tatatgtatc
atggggtgta
ggtagttctt
tcgtcggttt
ccatttttta
aaaaacagtt
ataacagcca
atatagttgc
tatggagttc

cccccgcecca

ggtcctccga
gcactgcata
tactcaacca
tcaatacggg
cgttcttcgg
cccactcgtg
gcaaaaacag
atactcatac
tccgecgegtt
caaaaaatga
cctatttgta
gatacaaacc
tataatcgct
atataatttt
ctttttcatt
tatcgtatag
tagtaccgct
cggagtgtgt
tgtacaatat
gcagcaccgg
cacctccctt
ttgtaatgag
tctagttatt
cgcgttacat

ttgacgtcaa

tcgttgtcag
attctcttac
agtcattctg
ataataccgc
ggcgaaaact
cacccaactg
gaaggcaaaa
tcttectttt
tcctgcatct
aaactgtcga
attattgaat
aaacgcaaca
gaggtaatat
attttcacat
tttctcttca
agtaaatttt
gcgcatagtt
tgctttaatt
gttgccggca
attaacataa
ttctatacta
acgcacaaac
aatagtaatc
aacttacggt

taatgacgta

aagtaagttg
tgtcatgcca
agaatagtgt
gccacatagc
ctcaaggatc
atcttcagca
tgccgcaaaa
tcaatattat
tttaatcaaa
caagctctgt
aataaaacaa
agaacatttg
ttaaaatcat
aaactagacg
taaaaattaa
ttgttgtcat
tttctgtaat
attaaattta
tagtacgcag
ctttccaaaa
ttgtctgcga
taatatcaca
aattacgggg
aaatggcccg

tgttcccata

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180



gtaacgccaa
cacttggcag
ggtaaatggc
cagtacatct
ctgcttcact
ttaattattt
g888ceLesc
cggcgegcetc
gcgaagegeg
ccgccgectc

ggcggeaces
cttttctgtg
gcggeteggg
ttcggcttct
ttctttttcc
aaagaattgg
<210> 9

<211>

<212>
<213>

DNA

<220>
<223>

<400> 9

7168

tagggacttt
tacatcaagt
ccgcctggea
acgtattagt
ctccccatct
tgtgcagcga
gageeecees
cgaaagtttc
cggegeecss
gcgeegececg
cccttctect
gctgecgtgaa
gctgtccgeg
ggcgtgtgac
tacagctcct

atcggaccga

pTriEx-1-CHRND

ccattgacgt
gtatcatatg
ttatgcccag
catcgctatt

cccccccctce

tggeggcges
gcgegecgag
cttttatggc
gagtcgctgc
ccccggctct
tcgggctgta
agccttgagg
gggggacgec

cggecggctct

gggcaacgtg

aattaatacg

Artificial Sequence

ggggaattgt gagcggataa caattccccg

acacaatata ttatagttaa ataagaatta

actatactgt aaattacatt ttatttacaa

gctgacactg gggctgectgg ctgeccctggce

caatgggtgg

ccaagtacgc
tacatgacct
accatgcatg

cccaccccca

£888888888
gcggagaggt
gaggcgsces
gacgctgcect
gactgaccgc
attagcgctt
ggctccggga
tgccttcggg
agagcctctg
ctggttattg

actcactata

gagttaatcc
ttatcaaatc

tcaaaggaga

ggtgtgtggc

actatttacg
cccctattga
tatgggactt
gtcgaggtga
attttgtatt
gggcgegegc
gegegegsgeag
cggegeegsc
tcgccccgtg
gttactccca
ggtttaatga
gggccctttg
gg888acgees
ctaaccatgt

tgctgtctca

gggaccttta
atttgtatat

tataccatgg

agctggggsc

gtaaactgcc
cgtcaatgac
tcctacttgg
gccccacgtt
tatttatttt
caggeggesc
ccaatcagag
cctataaaaa
ccccgectcecg
caggtgagcg
cggecttgttt
tgcggggega

caggecegess

tcatgccttc

tcattttggc

attcaaccca
taattaaaat

aggggccagt

tgaacgagga

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7120

60

120

180

240



ggagcggctg
ggcacacaaa
cctgaaagaa
caaccggctg
ggacatggtg
ctcctactcc
catcttccgc
ctccctcaag
ggatgccaag
cacagagaac
agcccctctg
gcccctcettc
cctggtcttc
cctggctcag
catccccctt
gatctgtgtc
gggggtcaag
agaggatgga
caaggccgag
agagcggcat
gcaggcccag
tgttaaccac
ggcccgcaca
agcctggatc

cccctactcc

atccggcacc
gaggagagtg
gttgaggaga
aagtggaatg
tggctcccag
tgcaacgtgc
tcctectgec
ttcagttccc
gagaaccgca
ggggagtggg
gacagcccca
tacatcatca
tacctaccgg
tctgtcttcc
atcggcaagt
atcgtgctca
aagctcttcc
cccagccctg
gagtacttcc
gggctggceca
caggaactct
atgagggacc
gtggaccgcc
ttcctgcagg

tacaacgtgc

tgtttcaaga
tggacgttgc
ccctcactac
ctgaagaatt
agattgtgct
ttgtctacca
ccatctctgt
tcaagtatac
cctaccccgt
agatagtcca
gccgeccagga
acatcctggt
ctgacagtgg
tgctgctcat
tcctgectcett
acatccactt
tggagaccct
gggccctggt
tgctcaagtc
ggcgcctcac
tcaatgagct
agaacaatta
tctgecctgtt

gcgtttacaa

aggacaagcg

gaagggctac
cctggecctc
caatgtgtgg
tggaaacatc
ggagaacaac
ctacggcttc

cacctatttc

ggccaaagag
ggagtggatc
ccggeeggcec
catcaccttc
gccctgegtg
tgagaagaca
ctccaagcgt
cggcatggtg
ccgaacaccc
gccggagctc
gcggaggagce
ccgcagtgac
cactgcacgc
gaagccagct
caatgaggag
tgtggtgacg
ccagccacca

cttcatctaa

aacaaggagc
acactctcca
atagagcacg
agtgtcctgc
aatgacggct
gtgtactggc
cccttcgact
atcaccctga
atcattgatc
agggtcaacg
tacctcatca
ctcatctcct
tcagtggcca
ctgcctgcca
ctggtcacca
agcacccatg
ctgcacatgt
agctccctgg
ctcatgttcg
cggcccccag
gtggatgges
aaagacagct
cctgtcatgg
ccccagectt

ctcgagcacc

tccggecccgt
acctcatctc
gctggacaga
gcctcccccc
ccttccagat
tgccacctgc
ggcagaactg
gcctgaaaca
ctgaaggctt
tggaccccag
tccgccgcaa
tcatggtcaa
tctcggtgcet
catccatggc
tggttgtget
tgctgtctga
cccgeccage
gatacatctc
agaagcagtc
caagctctga
caaacttcat
ggaaccgagt
tggtgggcac
ttcctgggga

accatcacca

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



tcaccatcac
gtggccaatg
ttatggggac
tttcattgca
ggcaaatcat
tatgtaacta
agcatgcgga
cagacgcacc
tttattaagc
ataattcatt
cagcgtcttt
gattagtttc
cgctcaacgc
tttgtgtttt
ttctttcatc
ggacatattt
cctcgtcgtt
ttgtgtcggc
attgcgggcg
cgttagaaag
gcggtggtesg
gaggcggags
taggcaacac
ccggtctgag

cgtctaaagg

taagtgatta
ccctggctca
atcatgaagc
atagtgtgtt
ttaaaacatc
gcataacccc
ggaaattctc
tctgttcact
gctagattct
aaatttataa
atatctgaat
aaacaagggt
cacaaaactt
gttttgtaat
actgtcgtta
aacatcgggc
agaagttgct
taacacgtcc
tttttgggceg
cgatggtgca
agctgatgat
cggaggtggt
agtcggcacc
acgagtgcga

tgcagcgggt

acctcaggtg
caaataccac
cccttgagca
ggaatttttt
agaatgagta
ttggggcectc
cttgaagttt
ggtccggegt
gtgcgttgtt
tctttagggt
ttaaatatta
tgtttttccg
gccaaatctt
aaaggttcga
gtgtacaatt
gtgttagctt
tccgaagacg
gcgatcaaat
ggtttcaatc
ggcggtggta
aaatctacca
ggcggtgatg
tcaactattg
tttttttegt

tgaggttccg

caggctgcct
tgagatcgat
tctgacttct
gtgtctctca
tttggtttag
taaacgggtc
ccctggtgtt
attaaaacac
gatttacaga
ggtatgttag
aatcctcaat
aaccgatggc
gtagcagcaa
cgtcgttcaa
gactcgacgt
tattaggccg
attttgccat
ttgtagttga
taactgtgcc
acatttcaga
tcggtggagg
cagacggcegs
tactggtttc
ttctaatagc

tcggcattgg

atcagaaggt
ctttttccct
ggctaataaa
ctcggaagga
agtttggcaa
ttgaggggtt
caaagtaaag
gatacattgt
caattgttgt
agcgaaaatc
agatttgtaa
tggactatct
tctagctttg
aatattatgc
aaacacgtta
attatcgtcg
agccacacga
gectttttgga
cgattttaat
cggcaaatct
cgcaggegss
tttaggctca
gggegeegtt

ttccaacaat

tggagcgggc

ggtggctggt
ctgccaaaaa
ggaaatttat
catatgggag
catatgccca
ttttgctgaa
gagtttgcac
tattagtaca
acgtatttta
aaatgatttt
aataggtttc
aatggatttt
tcgatattcg
gcttttgtat
aatagagctt
tcgtcccaac
cgcctattaa
attatttctg
tcagacaaca
actaatggcg
gctggeggceg
aatgtctctt
tttggtttga
tgttgtctgt

ggcaattcag

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



acatcgatgg
gcggeggtgce
ccggegeagg
gtggtggcaa
taatttcgct
tgtaaagaga
tatcagctca
agaacatgtg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgttacc
tccatagttg
ggccccagtg
ataaaccagc
atccagtcta
cgcaacgttg

tcattcagct

tggtggtggt
cgccggtata
cgeccgetggce
ttcaatatta
atcgtttacc
ttgtctcaag
ctcaaaggcg
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcaa
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
aatgcttaat
cctgactccc
ctgcaatgat
cagccggaag
ttaattgttg
ttgccattgc

ccggttccca

ggtggaggcg
atttgttctg
tgcacaacgg
taattggaat
gtgccgatat
ctcggaacgc
gtaatacggt
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
tgctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaaggacag
ggtagctctt
cagcagatta
cagtgaggca
cgtcgtgtag
accgcgagac
ggccgagegce
ccgggaagct
tacaggcatc

acgatcaagg

ctggaatgtt
gtttagtttg
aaggtcgtct
acaaatcgta
ttaacaaccg
tgcgctcggt
tatccacaga
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggcggtsgc
tatttggtat
gatccggcaa
cgcgcagaaa
cctatctcag
ataactacga
ccacgctcac
agaagtggtc
agagtaagta
gtggtgtcac

cgagttacat

aggcacggga
ttcgcgcacg
gcttcgaggc
aaaatctgct
ctcaatgtaa
cgttcggctg
atcaggggat
taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
cgatctgtct
tacgggaggsg
cggctccaga
ctgcaacttt
gttcgccagt
gctcgtcgtt

gatcccccat

gaaggtggtg
attgtgggca
agcgettggg
ataagcattg
gcaattgtat
cggcgagegg
aacgcaggaa
gcgttgetgg
tcaagtcaga
agctccctcg
ctcccttcegg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
atttcgttca
cttaccatct
tttatcagca
atccgcctcc
taatagtttg
tggtatggct

gttgtgcaaa

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740



aaagcggtta
tcactcatgg
ttttctgtga
agttgctctt
gtgctcatca
agatccagtt
accagcgttt
gcgacacgga
cagggttatt
tataaaccac
aactgcaagg
aatttgtttt
taattgaaaa
cacagttaat
cttcttcgta
cgtatccata
cttttttaat
tattttctgg
atttgggatc
caattacacc
cgttaaacaa
tgttaaaaat
ctatcaatat
agcccatata

CCCaacgacc

gctccttcgg
ttatggcagc
ctggtgagta
gcccggegtc
ttggaaaacg
cgatgtaacc
ctgggtgagc
aatgttgaat
gtctcatgtc
caaactgcca
gtctcaatcc
ttattaacga
cgcgtagtta
ttgcgacaat
ttccttctct
tatgtatcta
ggggtgtata
tagttcttcg
gtcggttttg
attttttagc
aaacagttca
aacagccatt
atagttgctc
tggagttccg

cccgecccatt

tcctccgatc
actgcataat
ctcaaccaag
aatacgggat
ttcttcgggg
cactcgtgca
aaaaacagga
actcatactc
cgecgegtttc
aaaaatgaaa
tatttgtaat
tacaaaccaa
taatcgctga
ataattttat
ttttcatttt
tcgtatagag
gtaccgctgc
gagtgtgttg
tacaatatgt
agcaccggat
cctcectttt
gtaatgagac
tagttattaa
cgttacataa

gacgtcaata

gttgtcagaa
tctcttactg
tcattctgag
aataccgcgc
Ccgaaaactct
cccaactgat
aggcaaaatg
ttecctttttc
ctgcatcttt
actgtcgaca
tattgaataa
acgcaacaag
ggtaatattt
tttcacataa
tctcttcata
taaatttttt
gcatagtttt
ctttaattat
tgccggcata
taacataact
ctatactatt
gcacaaacta
tagtaatcaa
cttacggtaa

atgacgtatg

gtaagttggc
tcatgccatc
aatagtgtat
cacatagcag
caaggatctt
cttcagcatc
ccgcaaaaaa
aatattattg
taatcaaatc
agctctgtcc
taaaacaatt
aacatttgta
aaaatcattt
actagacgcc
aaaattaaca
gttgtcataa
tctgtaattt
taaatttata
gtacgcagct
ttccaaaatg
gtctgcgagc
atatcacaaa
ttacggggtc
atggcccgcc

ttcccatagt

cgcagtgtta
cgtaagatgc
geggegaccyg
aactttaaaa
accgctgttg
ttttactttc
gggaataagg
aagcatttat
ccaagatgtg
gtttgctggc
ataaatgtca
gtattatcta
tcaaatgatt
ttgtcgtctt
tagttattat
atatatatgt
acaacagtgc
taatcaatga
tcttctagtt
ttgtacgaac
agttgtttgt
ctggaaatgt
attagttcat
tggctgaccg

aacgccaata

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240



gggactttcc
catcaagtgt
gcctggcatt
gtattagtca
ccccatctcec
tgcagcgatg
g888ceLesc
aaagtttcct
gegggegeea
gececgeecgec
cttctccttc
tgcgtgaaag
tgtccgeggg
cgtgtgaccg
cagctcctgg
cggaccgaaa
<210>
<211>

<212>
<213>

10

<220>
<223>

<400> 10

7096
DNA
Artificial Sequence

attgacgtca
atcatatgcc
atgcccagta
tcgctattac

cccccctcecc

g888CLL8LL8
ggggcgagec
tttatggcga
gtcgctgcga
ccggctctga

gggctgtaat

ccttgagggg

gggacggctg

gcggctctag
gcaacgtgct

ttaatacgac

pTriEx-1-CHRNE

atgggtggac

aagtacgccc
catgacctta
catgcatggt

cacccccaat

8888888888
ggagaggtgc
ggcgegeeecs
cgctgecttc
ctgaccgcecgt
tagcgcttgg
ctccgggagg

ccttcggggg

agcctctgcet
ggttattgtg

tcactata

ggggaattgt gagcggataa caattccccg

acacaatata ttatagttaa ataagaatta

actatactgt aaattacatt ttatttacaa

gcttggggtc ctgctcctct tggggecttct

tatttacggt
cctattgacg
tgggactttc
cgaggtgagc
tttgtattta
gecgegegeca
ggcggeagec
geggeggecc
gccccgtgcec
tactcccaca
tttaatgacg
gccctttgtg
ggacggggca
aaccatgttc

ctgtctcatc

gagttaatcc
ttatcaaatc

tcaaaggaga

cggcaggggt

aaactgccca
tcaatgacgg
ctacttggca
cccacgttct
tttatttttt
ggcgeesces
aatcagagcg
tataaaaagc
ccgcteccgec
ggtgagcggg
gcttgtttct
cgggesgasc

gggcggggtt

atgccttctt

attttggcaa

gggaccttta
atttgtatat

tataccatgg

gtggggaaga

cttggcagta
taaatggccc
gtacatctac
gcttcactct
aattattttg
ggcggesgcea
gcgecgctcecg
gaagcgegeg
gccgectcegc
cgggacggcc
tttctgtggce
ggctcggggc
cggcttctgg
ctttttccta

agaattggat

attcaaccca
taattaaaat
caagggctcc

acgaggaact

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7168

60

120

180

240



gcgtctttat
tgaggatact
aaaagaggag
caactacagc
gtggctgcca
cgccaacgtg
cagcgtctgc
tttccgectct
cggcaagacc
ggccatcgac
aggggagact
taacatcatc
ggcgcaggcc
cttcttgttc
caggttcctt
gctcaacgtg
tctcctggag
cgcctecgcecc
actgaaaaag
gacggctgcc
tgccgtgaac
cgactgggtg
cttcagcgtg
cccctacgceg

agtgattaac

caccatctct
gtcaccatca
actctcacca
aaggacgact
gagattgtgc
ctcgtctacg
gcagtggagg
cagacgtaca
atcaacaaga
ttctgcccgg
gacgtcatct
gtgccctgtg
ggcggecaga
ctcattgccc
attttcgtca
tcccagegga
ctgctgecgc
ccaaggcegss
ccacggagcg
ttctgccaga
ttcgtggccg
cgcatgggga
ggctccagcc
ccgtgtatcc

ctcaggtgca

tcaacaacta
gcctcaaggt
ctagcgtctg
ttgggggtat
tggaaaacaa
agggcggcetc
tcacctactt
atgccgaaga
tcgacatcga
gggtgatccg
actcgctcat
tgctcatctc
aatgcacggt
agaaaatccc
tggtggtcgce
cgcccaccac
gcctecctggg
cgtcgtcggt
agctcgtgtt
gecetgggegce
agagcacgag
atgcccttga
tcatcttcct
agccttaact

ggctgcctat

tgacccagga
caccctgacg
gattggaatc
agaaaccctg
tattgatggc
cgtgacgtgg
ccccttcgat
ggtggagttc
cacagaggcc
ccgccaccac
catccgccgg
gggcctggtg
ctccatcaac
agagacttct
cacgctcatt
ccacgccatg
ctccccgecg
gggcttattg
tgaggggcag
cgeccgececcc
agatcaggag
caacatctgc
cggggectac

cgagcaccac

cagaaggtgg

agccggcecag
aatctcatct
gattggcagg
cgagtccctt
cagttcggag
ctgcctccgg
tggcagaact
acttttgccg
tatactgaga
ggtggegceca
aagccgctct
ctgctcgect
gtcctgctcg
ctgagcgtgc
gtcatgaatt
tccccgeggce
ccgecccgagg
ctccgegegg
aggcaccggc
gaggtccgct
gccaccggeg
ttctgggccg
ttcaaccgag

catcaccatc

tggctggtgt

tgcgggagcc
cactgaatga
attaccgact
cagaactcgt
tggcctacga
ccatctaccg
gttcgcttat
tagacaacga
acggcgagtg
ccgacggccc
tctacgtcat
acttcctgcc
cccagaccgt
cgctcctggg
gcgtcatcgt
tgcgccacgt
ccceceegggc
aggagctgat
aggggacctg
gctgtgtgga
aggaagtgtc
ctctggtgct
tgcctgatct
accatcacta

ggccaatgcc

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



ctggctcaca
catgaagccc
agtgtgttgg
aaaacatcag
ataacccctt
aaattctcct
tgttcactgg
tagattctgt
atttataatc
atctgaattt
acaagggttg
caaaacttgc
tttgtaataa
tgtcgttagt
catcgggcgt
aagttgcttc

acacgtccgc

tttgggcggs
atggtgcagg
ctgatgataa
gaggtggtesg
tcggcacctc
gagtgcgatt
cagcgggttg

gtggtggtesg

aataccactg
cttgagcatc
aattttttgt
aatgagtatt
ggggcctcta
tgaagtttcc
tccggcgtat
gecgttgttga
tttagggtsg
aaatattaaa
tttttccgaa
caaatcttgt
aggttcgacg
gtacaattga
gttagcttta
cgaagacgat
gatcaaattt
tttcaatcta
cggtggtaac
atctaccatc
cggtgatgca
aactattgta
tttttcgttt

aggttccgtc

tggaggcgct

agatcgatct
tgacttctgg
gtctctcact
tggtttagag
aacgggtctt
ctggtgttca
taaaacacga
tttacagaca
tatgttagag
tcctcaatag
ccgatggctg
agcagcaatc
tcgttcaaaa
ctcgacgtaa
ttaggccgat
tttgccatag
gtagttgagc
actgtgcccg
atttcagacg
ggtggaggcg
gacggeggtt
ctggtttcgg
ctaatagctt

ggcattggtg

ggaatgttag

ttttccctct
ctaataaagg

cggaaggaca

tttggcaaca
gaggggtttt
aagtaaagga
tacattgtta
attgttgtac
Ccgaaaatcaa
atttgtaaaa
gactatctaa
tagctttgtc
tattatgcgc
acacgttaaa
tatcgtcgtc
ccacacgacg
tttttggaat
attttaattc
gcaaatctac
caggcgegssc
taggctcaaa
gcgeegtttt
ccaacaattg
gagcgeeces

gcacgggaga

gccaaaaatt
aaatttattt
tatgggaggsg
tatgcccata
ttgctgaaag
gtttgcacca
ttagtacatt
gtattttaat
atgattttca
taggtttcga
tggattttcg
gatattcgtt
ttttgtattt
tagagcttgg
gtcccaaccc
cctattaatt
tatttctgat
agacaacacg
taatggcggc
tggcggegga
tgtctcttta
tggtttgacc
ttgtctgtcg
caattcagac

aggtggtggc

atggggacat
tcattgcaat
caaatcattt
tgtaactagc
catgcggagg
gacgcacctc
tattaagcgc
aattcattaa
gcgtctttat
ttagtttcaa
ctcaacgcca
tgtgttttgt
ctttcatcac
acatatttaa
tcgtcgttag
gtgtcggcta
tgcgggegtt
ttagaaagcg
ggtggtggag
ggcggagecsy
ggcaacacag
ggtctgagac
tctaaaggtg
atcgatggtg

ggcggtgecg

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



ccggtataat
ccgctggcetg
caatattata
cgtttaccgt
gtctcaagct
caaaggcggt
caaaaggcca
ggctccgcecc
cgacaggact
ttccgaccct
tttctcaatg
gctgtgtgca
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
tgcttaatca
tgactccccg
gcaatgatac
gccggaages
aattgttgcc
gccattgcta
ggttcccaac

tccttcggtc

ttgttctggt
cacaacggaa
attggaatac
gccgatattt
cggaacgctg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gccgcttacc
ctcacgctgt
cgaacccccc
cccggtaaga
gaggtatgta
aaggacagta
tagctcttga
gcagattacg
gtgaggcacc
tcgtgtagat
cgcgagaccc
ccgagcgcag
gggaagctag
caggcatcgt
gatcaaggcg

ctccgatcgt

ttagtttgtt
ggtcgtctgc
aaatcgtaaa
aacaaccgct
cgctcggtcg
tccacagaat
aggaaccgta
catcacaaaa
caggcgtttc
ggatacctgt
aggtatctca
gttcagcccg
cacgacttat
ggcggtgcta
tttggtatct
tccggcaaac
cgcagaaaaa
tatctcagcg
aactacgata
acgctcaccg
aagtggtcct
agtaagtagt
ggtgtcacgc
agttacatga

tgtcagaagt

cgcgcacgat
ttcgaggcag
aatctgctat
caatgtaagc
ttcggctgceg
caggggataa
aaaaggccgc
atcgacgctc
cccctggaag
ccgectttcet
gttcggtgta
accgctgegc
cgccactggc
cagagttctt
gcgctctget
aaaccaccgc
aaggatctca
atctgtctat
cgggagggct
gctccagatt
gcaactttat
tcgccagtta
tcgtcgtttg
tcccccatgt

aagttggccg

tgtgggcacc
cgcttggggt
aagcattgta
aattgtattg
gcgagceggta
cgcaggaaag
gttgctggeg
aagtcagagg
ctccctcgtg
cccttecggga
ggtcgttcgc
cttatccggt
agcagccact
gaagtggtgg
gaagccagtt
tggtagcggt
agaagatcct
ttcgttcatc
taccatctgg
tatcagcaat
ccgcctccat
atagtttgcg
gtatggcttc
tgtgcaaaaa

cagtgttatc

ggcgeagegcs
ggtggcaatt
atttcgctat
taaagagatt
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgctctcctg
agcgtggcgc
tccaagctgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgttaccaa
catagttgcc
ccccagtgcet
aaaccagcca
ccagtctatt
caacgttgtt
attcagctcc
agcggttagc

actcatggtt

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740



atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgtccg
aactgccaaa
ctcaatccta
attaacgata
cgtagttata
gcgacaatat
ccttctcttt
tgtatctatc
ggtgtatagt
gttcttcgga
cggttttgta
tttttagcag
acagttcacc
cagccattgt
agttgctcta
gagttccgcg
cgcccattga

tgacgtcaat

tgcataattc
caaccaagtc
tacgggataa
cttcggggcsg
ctcgtgcacc
aaacaggaag
tcatactctt
cgegtttcect
aaatgaaaac
tttgtaatta
caaaccaaac
atcgctgagg
aattttattt
ttcatttttc
gtatagagta
accgctgcegc
gtgtgttgct
caatatgttg
caccggatta
tceccttttct
aatgagacgc
gttattaata
ttacataact

cgtcaataat

gggtggacta

tcttactgtc
attctgagaa
taccgcgcca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
gcatctttta
tgtcgacaag
ttgaataata
gcaacaagaa
taatatttaa
tcacataaac
tcttcataaa
aattttttgt
atagtttttc
ttaattatta
ccggcatagt
acataacttt
atactattgt
acaaactaat
gtaatcaatt
tacggtaaat
gacgtatgtt

tttacggtaa

atgccatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa
atcaaatccc
ctctgtccgt
aaacaattat
catttgtagt
aatcattttc
tagacgcctt
aattaacata
tgtcataaat
tgtaatttac
aatttatata
acgcagcttc
Cccaaaatgtt
ctgcgagcag
atcacaaact
acggggtcat
ggcccgectg
cccatagtaa

actgcccact

taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca
aagatgtgta
ttgctggcaa
aaatgtcaaa
attatctata
aaatgattca
gtcgtcttct
gttattatcg
atatatgtct
aacagtgcta
atcaatgaat
ttctagttca
gtacgaaccg
ttgtttgttg
ggaaatgtct
tagttcatag
gctgaccgcc
cgccaatagg

tggcagtaca

ttctgtgact
ttgctcttgce
gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt
taaaccacca
ctgcaagggt
tttgtttttt
attgaaaacg
cagttaattt
tcttcgtatt
tatccatata
tttttaatgg
ttttctggta
ttgggatcgt
attacaccat
ttaaacaaaa
ttaaaaataa
atcaatatat
cccatatatg
caacgacccc
gactttccat

tcaagtgtat

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240



catatgccaa
gcccagtaca
gctattacca

cccctcccca

g8Cc8L8LL8LLs
ggcgagsgces
tatggcgagg
cgctgcgacg
ggctctgact
gctgtaatta
ttgaggggct
gacggctgcc
ggctctagag
aacgtgctgg
aatacgactc
<210> 11
<211>
<212>

<213>

<220>
<223>

<400> 11
ggggaattgt

acacaatata

actatactgt

ggggeegcetg

ggaggagcgc

7168
DNA
Artificial Sequence

gtacgccccc
tgaccttatg
tgcatggtcg
cccccaattt
£88888888¢
agaggtgcegg
cggegeegsc
ctgccttcegce
gaccgcgtta
gcgettggtt
ccgggagesc

ttcggggsss

cctctgctaa
ttattgtgct

actata

pTriEx-1-CHRNG

gagcggataa
ttatagttaa
aaattacatt
ctcctectge

ctgctcgcag

tattgacgtc
ggactttcct
aggtgagccc
tgtatttatt
gegegeeagsg
cggcagccaa
ggcggcccta
cccgtgeccc
ctcccacagg
taatgacggc
cctttgtgceg
acggggcagg
ccatgttcat

gtctcatcat

caattccccg
ataagaatta
ttatttacaa
tgctgctggce

acctgatgca

aatgacggta
acttggcagt
cacgttctgc
tattttttaa
cgggeceess
tcagagcggc
taaaaagcga
gctccgecgc
tgagcgggcg
ttgtttcttt
g8888agces

gcggggtteg

gccttcttcet

tttggcaaag

gagttaatcc
ttatcaaatc
tcaaaggaga
tgtctgecctg

aaactacgac

aatggcccgc
acatctacgt
ttcactctcc
ttattttgtg
cggggcgagsg
gcgctccgaa
agcgegeggc
cgcctegegc
ggacggccct
tctgtggctg
ctcggggctg
gcttctggceg
ttttcctaca

aattggatcg

gggaccttta
atttgtatat
tataccatgc

ggggcccagy

cccaacctgc

ctggcattat
attagtcatc
ccatctcccc
cagcgatggg
ggcgeesces
agtttccttt
gggcgggagt
cgcccgeccc
tctccttcegg
cgtgaaagcc
tccgeggsgs
tgtgaccggc
gctcctgggc

gaccgaaatt

attcaaccca
taattaaaat
atgggggcca

gccggaacca

ggcccgegga

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7096

60

120

180

240

300



acgagactcg
gaacgagcga
tcgecctgegce
catggtgtgg
cctctactgc
cttccgttcc
ccttatcttc
agatggccag
gtgggccatc
agcaggccac
catcaacatc
tcctgccaag
tgtcttcctc
cagcaagtac
tgtgctcaat
ggtgttcctg
agctgtgcag
tggggaggag
gcaagggctg
ccagttctgt
caacctcatt
gttcctggtg
ctgtggcaca
ccctggagat

tcaccatcac

gatgtggtca
gaggaagccc
tgggatccgc
cggccggata
aatgtgctcg
gcctgctcta
cagtcccaga
accatcgagt
cagcaccgac
cagaaggtgg
atcgccccct
gctgggggcc
ttccttgtgg
ctgaccttcc
gtctccttgc
aggctcttgc
gacacccagt
gtggccctct
gtggcggcag
ggcagcctga
gcctgtgcecc
ggccgagtgc
gctggcatct
ccacgcccct

taagtgatta

atgtcagcct
tcaccaccaa
gagactacga
tcgtgctgga
tgtcccctga
tctcagtcac
cttacagcac
ggattttcat
cagccaagat
tgttctacct
gtgtgctcat
agaagtgtac
ccaagaaggt
tcctggtggt
ggtctccaca
cccagctgct
cccggctaca
gcctgectceg
cgctggagaa
agcaggctgc
ggcaccagca
tggaccgtgt
tcctcatggce
acctgccctc

acctcaggtg

gaagctaacc
tgtctggata
aggcctgtgg
gaataacgtg
cggctgtatc
ctacttcccc
caatgagatt
tgaccctgag
gctcctggac
gctcatccag
ctcctctgtc
cgtcgccatc
gcctgaaacc
gaccatcctc
cacacactcc
gaggatgcac
gaatggctcc
cagtgaactc
gctagagaaa
cccagccatc
gagtcacttt
ctgcttcctg
ccactacaac
accagactga

caggctgcct

ctcaccaacc
gagatgcagt
gtgctgaggg
gacggtgtct
tactggctgc
ttcgactggc
gatctgcagc
gccttcacag
ccagcggcgc
cgcaagcccc
gccatcctca
aacgtgctcc
tcccaggegg
attgtcgtga
atggcccgag
gttcgcccgc
tcgggatggt
ctcttccagc
ggcccggagt
caggcctgtg
gacaatggga
gccatgctct
cgggtgeegg
ctcgagcacc

atcagaaggt

tcatctccct
ggtgcgacta
tgccgtccac
tcgaggtggc
cgcctgccat
agaactgctc
tgagtcagga
agaatgggga
cagcccagga
tcttctacgt
tccacttcct
tggcccagac
tgccactcat
atgctgtggt
gggtccgcaa
tggccccggce
cgatcacaac
agtggcagcg
tagggctgag
tggaagcctg
atgaggagtg
cgctcttcat
ccctgeccatt

accatcacca

ggtggctggt

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



gtggccaatg
ttatggggac
tttcattgca
ggcaaatcat
tatgtaacta
agcatgcgga
cagacgcacc
tttattaagc
ataattcatt
cagcgtcttt
gattagtttc
cgctcaacgc
tttgtgtttt
ttctttcatc
ggacatattt
cctcgtcgtt
ttgtgtcggc
attgcgggcg
cgttagaaag
gcggtggteg
gaggcggags
taggcaacac
ccggtctgag
cgtctaaagg

acatcgatgg

ccctggctca
atcatgaagc
atagtgtgtt
ttaaaacatc
gcataacccc
ggaaattctc
tctgttcact
gctagattct
aaatttataa
atatctgaat
aaacaagggt
cacaaaactt
gttttgtaat
actgtcgtta
aacatcgggc
agaagttgct
taacacgtcc
tttttgggceg
cgatggtgca
agctgatgat
cggaggtggt
agtcggcacc
acgagtgcga
tgcagcgggt

tggtggtggt

caaataccac
cccttgagca
ggaatttttt
agaatgagta
ttggggcectc
cttgaagttt
ggtccggegt
gtgcgttgtt
tctttagggt
ttaaatatta
tgtttttccg
gccaaatctt
aaaggttcga
gtgtacaatt
gtgttagctt
tccgaagacg
gcgatcaaat
ggtttcaatc
ggcggtggta
aaatctacca
ggcggtgatg
tcaactattg
tttttttcgt
tgaggttccg

ggtggaggcg

tgagatcgat
tctgacttct
gtgtctctca
tttggtttag
taaacgggtc
ccctggtgtt
attaaaacac
gatttacaga
ggtatgttag
aatcctcaat
aaccgatggc
gtagcagcaa
cgtcgttcaa
gactcgacgt
tattaggccg
attttgccat
ttgtagttga
taactgtgcc
acatttcaga
tcggtggagg
cagacggcegs
tactggtttc
ttctaatagc
tcggcattgg

ctggaatgtt

ctttttccct
ggctaataaa
ctcggaagga
agtttggcaa
ttgaggggtt
caaagtaaag
gatacattgt
caattgttgt
agcgaaaatc
agatttgtaa
tggactatct
tctagctttg
aatattatgc
aaacacgtta
attatcgtcg
agccacacga
gectttttgga
cgattttaat
cggcaaatct
cgcaggegss
tttaggctca
gggegecegtt
ttccaacaat
tggagcggsc

aggcacggga

ctgccaaaaa
ggaaatttat
catatgggag
catatgccca
ttttgctgaa
gagtttgcac
tattagtaca
acgtatttta
aaatgatttt
aataggtttc
aatggatttt
tcgatattcg
gcttttgtat
aatagagctt
tcgtcccaac
cgcctattaa
attatttctg
tcagacaaca
actaatggcg
gctggeggceg
aatgtctctt
tttggtttga
tgttgtctgt
ggcaattcag

gaaggtggtg

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300



gcggeggtgce
ccggegeagg
gtggtggcaa
taatttcgct
tgtaaagaga
tatcagctca
agaacatgtg
cgtttttcca
ggtggcgaaa
tgcgctctcc
gaagcgtggc
gctccaagct
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgttacc
tccatagttg
ggccccagtg
ataaaccagc
atccagtcta
cgcaacgttg
tcattcagct

aaagcggtta

cgccggtata
cgeccgetggce
ttcaatatta
atcgtttacc
ttgtctcaag
ctcaaaggcg
agcaaaaggc
taggctccgc
cccgacagga
tgttccgacc
gctttctcaa
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
aatgcttaat
cctgactccc
ctgcaatgat
cagccggaag
ttaattgttg
ttgccattgc
ccggttccca

gctccttcgg

atttgttctg
tgcacaacgg
taattggaat
gtgccgatat
ctcggaacgc
gtaatacggt
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgctta
tgctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaaggacag
ggtagctctt
cagcagatta
cagtgaggca
cgtcgtgtag
accgcgagac
ggccgagegce
ccgggaagct
tacaggcatc
acgatcaagg

tcctccgatc

gtttagtttg
aaggtcgtct
acaaatcgta
ttaacaaccg
tgcgctcggt
tatccacaga
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcc
gacacgactt
taggcggtsgc
tatttggtat
gatccggcaa
cgcgcagaaa
cctatctcag
ataactacga
ccacgctcac
agaagtggtc
agagtaagta
gtggtgtcac
cgagttacat

gttgtcagaa

ttcgcgcacg
gcttcgaggc
aaaatctgct
ctcaatgtaa
cgttcggctg
atcaggggat
taaaaaggcc
aaatcgacgc
tccccctgga
gtccgecttt
cagttcggtg
cgaccgctgc
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
cgatctgtct
tacgggaggsg
cggctccaga
ctgcaacttt
gttcgccagt
gctcgtcgtt
gatcccccat

gtaagttggc

attgtgggca
agcgettggg
ataagcattg
gcaattgtat
cggcgagegg
aacgcaggaa
gcgttgetgg
tcaagtcaga
agctccctcg
ctcccttcegg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
atttcgttca
cttaccatct
tttatcagca
atccgcctcc
taatagtttg
tggtatggct
gttgtgcaaa

cgcagtgtta

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800



tcactcatgg
ttttctgtga
agttgctctt
gtgctcatca
agatccagtt
accagcgttt
gcgacacgga
cagggttatt
tataaaccac
aactgcaagg
aatttgtttt
taattgaaaa
cacagttaat
cttcttcgta
cgtatccata
cttttttaat
tattttctgg
atttgggatc
caattacacc
cgttaaacaa
tgttaaaaat
ctatcaatat
agcccatata
cccaacgacc

gggactttcc

ttatggcagc
ctggtgagta
gcccggegtc
ttggaaaacg
cgatgtaacc
ctgggtgagc
aatgttgaat
gtctcatgtc
caaactgcca
gtctcaatcc
ttattaacga
cgcgtagtta
ttgcgacaat
ttccttctct
tatgtatcta
ggggtgtata
tagttcttcg
gtcggttttg
attttttagc
aaacagttca
aacagccatt
atagttgctc
tggagttccg
cccgecccatt

attgacgtca

actgcataat
ctcaaccaag
aatacgggat
ttcttcgggg
cactcgtgca
aaaaacagga
actcatactc
cgecgegtttc
aaaaatgaaa
tatttgtaat
tacaaaccaa
taatcgctga
ataattttat
ttttcatttt
tcgtatagag
gtaccgctgc
gagtgtgttg
tacaatatgt
agcaccggat
cctcectttt
gtaatgagac
tagttattaa
cgttacataa

gacgtcaata

atgggtggac

tctcttactg
tcattctgag
aataccgcgc
Ccgaaaactct
cccaactgat
aggcaaaatg
ttecctttttc
ctgcatcttt
actgtcgaca
tattgaataa
acgcaacaag
ggtaatattt
tttcacataa
tctcttcata
taaatttttt
gcatagtttt
ctttaattat
tgccggcata
taacataact
ctatactatt
gcacaaacta
tagtaatcaa
cttacggtaa
atgacgtatg

tatttacggt

tcatgccatc
aatagtgtat
cacatagcag
caaggatctt
cttcagcatc
ccgcaaaaaa
aatattattg
taatcaaatc
agctctgtcc
taaaacaatt
aacatttgta
aaaatcattt
actagacgcc
aaaattaaca
gttgtcataa
tctgtaattt
taaatttata
gtacgcagct
ttccaaaatg
gtctgcgagc
atatcacaaa
ttacggggtc
atggcccgcc
ttcccatagt

aaactgccca

cgtaagatgc
geggegaccyg
aactttaaaa
accgctgttg
ttttactttc
gggaataagg
aagcatttat
ccaagatgtg
gtttgctggc
ataaatgtca
gtattatcta
tcaaatgatt
ttgtcgtctt
tagttattat
atatatatgt
acaacagtgc
taatcaatga
tcttctagtt
ttgtacgaac
agttgtttgt
ctggaaatgt
attagttcat
tggctgaccg
aacgccaata

cttggcagta

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300



catcaagtgt
gcctggcatt
gtattagtca
ccccatctcec
tgcagcgatg
g888ceLesc
aaagtttcct
gegggegeea
gececgeecgec
cttctccttc
tgcgtgaaag
tgtccgeggg
cgtgtgaccg
cagctcctgg
cggaccgaaa
<210> 12
<211>
<212>

<213>

<220>
<223>

<400> 12
ggggaattgt

acacaatata
actatactgt
gaccaagcag

attgcaggtg

6853
DNA
Artificial Sequence

atcatatgcc
atgcccagta
tcgctattac

cccccctcecc

g888CLL8LLS
ggggcgagec
tttatggcga
gtcgctgcga
ccggctctga

gggctgtaat

ccttgagggg

gggacggctg

gcggctctag
gcaacgtgct

ttaatacgac

pTriEx-1-RAPSyn

gagcggataa
ttatagttaa
aaattacatt
cagatcgaga

tggacaaagg

aagtacgccc
catgacctta
catgcatggt

cacccccaat

8888888888
ggagaggtgc
ggcgegeegecs
cgctgecttc
ctgaccgcecgt
tagcgcttgg
ctccgggagg

ccttcggggg

agcctctgcet
ggttattgtg

tcactata

caattccccg
ataagaatta
ttatttacaa
aggggctcca

tgctggagaa

cctattgacg
tgggactttc
cgaggtgagc
tttgtattta
gecgegegeca
ggcggeagec
geggeggecc
gccccgtgcec
tactcccaca
tttaatgacg
gccctttgtg
ggacggggca
aaccatgttc

ctgtctcatc

gagttaatcc
ttatcaaatc
tcaaaggaga
gctgtaccag

gagctcggac

tcaatgacgg
ctacttggca
cccacgttct
tttatttttt
ggcgeesces
aatcagagcg
tataaaaagc
ccgcteccgec
ggtgagcggg
gcttgtttct
cgggesgasc

gggcggggtt

atgccttctt

attttggcaa

gggaccttta
atttgtatat
tataccatgg
tccaaccaga

ctcatggggc

taaatggccc
gtacatctac
gcttcactct
aattattttg
ggcggescea
gcgecgcteceg
gaagcgegeg
gccgectcegc
cgggacggcc
tttctgtggce
ggctcgggsc
cggcttctgg
ctttttccta

agaattggat

attcaaccca
taattaaaat
ggcaggacca
cagagaaggc

gcttccgegt

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7168

60

120

180

240

300



gctgggcetge
cgctgtggtc
ctacctgaac
ctgcaagacc
cagcctgagc
cttcgagaag
gtgctgcagc
cccctgcaag
ggccatgagc
catggagtgt
ggcgctctgc
cttccccagg
ggtgcaggcg
tctggatgcc
gctcaagctg
gegggegeac
gtgcggegag
cttccacctc
atccatgaag
gattaacctc
gctcacaaat
gaagcccctt
gtgttggaat
acatcagaat

accccttggg

ctggtcacag
cagatcgaca
ctggcacgca
tgccttgggce
atgggcaatg
gccctgeget
ctgggcagct
geggeagage
cagtaccaca
tgtgaggagt
ctgctctget
tacgactccg
ctgctgggtg
atcgagagag
cactgtctga
gttgtgaggt
tccataggcg
aggtgcctgc
cctggetttg
aggtgcaggc
accactgaga
gagcatctga
tttttgtgtc
gagtatttgg

gcctctaaac

cccactcgga
cggeceggga
gcaacgagaa
tgcctggtac
ccttcctggg
atgcccacaa
tctatgccca
ttgtcaacaa
tggcegtggce
ctatgaagat
tcgctgacat
ccatgagcat
tggccaagtg
cccaggatct
gcgagagcat
tccacgagtg
agaagaacag
agaacaacgg
tataactcga
tgcctatcag
tcgatctttt
cttctggcta
tctcactcgg

tttagagttt

gggtcttgag

gatgggccegc
gctggaggat
gctgtgegag
cagggcaggt
cctcagcgtc
caatgatgac
ggtcaaggac
ctatggcaaa
ctatcgcctg
cgcgctgcag
ccaccggagc
catgaccgag
ctgggtggcc
ggccgaggag
ttaccgcagc
cgtggaggag
ccggctgceag
gacccggagc
gcaccaccat
aaggtggtgg
tccctctgec
ataaaggaaa
aaggacatat
ggcaacatat

gggttttttg

tacaaggaga
gccgacttcc
tttcacaaga
gcccagctcg
ttccagaagg
gccatgctcg
tacgagaaag
ggctggagcec
ctgggecgcec
cacggggacc
cgtggggacc
atcggaaacc
aggaaggcesgc
gtggggaaca
aaagggctgc
acggagctct
gccctacctt
tgtcccaact
caccatcacc
ctggtgtggc
aaaaattatg
tttattttca
gggagggcaa
gcccatatgt

ctgaaagcat

tgctgaagtt
tcctggagag
ccatctccta
gaggccaggt
ccctggagag
agtgccgcegt
ccctgttctt
tgaagtaccg
tgggcagtgc
ggccactgca
tggagacagc
gcetggggcea
tggacaaggc
agctgagcca
agcgggaact
actgcggcct
gctcccacat
gccgecgctc
atcactaagt
caatgccctg
gggacatcat
ttgcaatagt
atcatttaaa

aactagcata

gcggaggaaa

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



ttctccttga
tcactggtcc
attctgtgcg
tataatcttt
tgaatttaaa
agggttgttt
aacttgccaa
gtaataaagg
cgttagtgta
cgggegtgtt
ttgcttccga
cgtccgcgat
gggcgggttt
gtgcaggcgg
atgataaatc
gtggtggcgg
gcacctcaac
tgcgattttt
cgggttgagg
gtggtggtesg
gtataatttg
ctggctgcac
tattataatt
ttaccgtgcc

tcaagctcgg

agtttccctg
ggcgtattaa
ttgttgattt
agggtggtat
tattaaatcc
ttccgaaccg
atcttgtagc
ttcgacgtcg
caattgactc
agctttatta
agacgatttt
caaatttgta
caatctaact
tggtaacatt
taccatcggt
tgatgcagac
tattgtactg
ttcgtttcta
ttccgtcggce
aggcgctgga
ttctggttta
aacggaaggt
ggaatacaaa
gatatttaac

aacgctgcgc

gtgttcaaag
aacacgatac
acagacaatt
gttagagcga
tcaatagatt
atggctggac
agcaatctag
ttcaaaatat
gacgtaaaca
ggccgattat
gccatagcca
gttgagcttt
gtgcccgatt
tcagacggca
ggaggegeag
ggcggtttag
gtttcgggcg
atagcttcca
attggtggag
atgttaggca
gtttgttcgc
cgtctgcttc
tcgtaaaaat
aaccgctcaa

tcggtcgttc

taaaggagtt
attgttatta
gttgtacgta
aaatcaaatg
tgtaaaatag
tatctaatgg
ctttgtcgat
tatgcgecttt
cgttaaatag
cgtcgtcgtc
cacgacgcct
ttggaattat
ttaattcaga
aatctactaa
gcggggctgg
gctcaaatgt
ccgtttttgg

acaattgttg

cgggeggeaa
cgggagaagg
gcacgattgt
gaggcagcgc
ctgctataag

tgtaagcaat

ggctgeggeg

tgcaccagac
gtacatttat
ttttaataat
attttcagcg
gtttcgatta
attttcgctc
attcgtttgt
tgtatttctt
agcttggaca
ccaaccctcg
attaattgtg
ttctgattgc
caacacgtta
tggcggegsgt
cggcggagsc
ctctttaggc
tttgaccggt
tctgtcgtct
ttcagacatc
tggtggcegsc
gggcaccggc

ttggggtggt

cattgtaatt
tgtattgtaa

agcggtatca

gcacctctgt
taagcgctag
tcattaaatt
tctttatatc
gtttcaaaca
aacgccacaa
gttttgtttt
tcatcactgt
tatttaacat
tcgttagaag
tcggctaaca
gggegttttt
gaaagcgatg
ggtggagctg
ggaggcgeag
aacacagtcg
ctgagacgag
aaaggtgcag
gatggtggtg
ggtgecegecg
geaggegeceg
ggcaattcaa
tcgctatcgt
agagattgtc

gctcactcaa

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300



aggcggtaat
aaggccagca
tccgcccccc
caggactata
cgaccctgcc
ctcaatgctc
gtgtgcacga
agtccaaccc
gcagagegag
acactagaag
gagttggtag
gcaagcagca
ttaatcagtg
ctccccgtcg

atgataccgc

ggaagggccg
tgttgccggg
attgctacag
tcccaacgat
ttcggtcctc
gcagcactgc
gagtactcaa
gcgtcaatac
aaacgttctt

taacccactc

acggttatcc
aaaggccagg
tgacgagcat
aagataccag
gcttaccgga
acgctgtagg
accccccgtt
ggtaagacac
gtatgtaggc
gacagtattt
ctcttgatcc
gattacgcgc
aggcacctat
tgtagataac
gagacccacg
agcgcagaag
aagctagagt
gcatcgtggt
caaggcgagt
cgatcgttgt
ataattctct
ccaagtcatt
gggataatac

cgggglgaaa

gtgcacccaa

acagaatcag
aaccgtaaaa
cacaaaaatc
gecgtttcccc
tacctgtccg
tatctcagtt
cagcccgacc
gacttatcgc
ggtgctacag
ggtatctgcg
ggcaaacaaa
agaaaaaaag
ctcagcgatc
tacgatacgg
ctcaccggct
tggtcctgca
aagtagttcg
gtcacgctcg
tacatgatcc
cagaagtaag
tactgtcatg
ctgagaatag
cgcgccacat
actctcaagg

ctgatcttca

gggataacgc
aggccgcegtt
gacgctcaag
ctggaagctc
cctttctccc
cggtgtaggt
gctgegectt
cactggcagc
agttcttgaa
ctctgctgaa
ccaccgctgg
gatctcaaga
tgtctatttc
gagggcttac
ccagatttat
actttatccg
ccagttaata
tcgtttggta
cccatgttgt
ttggccgcag
ccatccgtaa
tgtatgcggc
agcagaactt
atcttaccgc

gcatctttta

aggaaagaac
gctggegttt
tcagaggtgg
cctcgtgegc
ttcgggaagc
cgttcgctcc
atccggtaac
agccactggt
gtggtggect
gccagttacc
tagcggtggt
agatcctttg
gttcatccat
catctggccc
cagcaataaa
cctccatcca
gtttgcgcaa
tggcttcatt
gcaaaaaagc
tgttatcact
gatgcttttc
gaccgagttg
taaaagtgct
tgttgagatc

ctttcaccag

atgtgagcaa
ttccataggc
cgaaacccga
tctectgttc
gtggcgcttt
aagctgggct
tatcgtcttg
aacaggatta
aactacggct
ttcggaaaaa
ttttttgttt
ttaccaatgc
agttgcctga
cagtgctgca
ccagccagcc
gtctattaat
cgttgttgcc
cagctccggt
ggttagctcc
catggttatg
tgtgactggt
ctcttgcccg
catcattgga
cagttcgatg

cgtttctggg

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800



tgagcaaaaa
tgaatactca
atgtccgcgc
tgccaaaaaa
aatcctattt
aacgatacaa
agttataatc
acaatataat
tctctttttc
atctatcgta
gtatagtacc
cttcggagtg
ttttgtacaa
ttagcagcac
gttcacctcc
ccattgtaat
tgctctagtt
ttccgecgtta
ccattgacgt
cgtcaatggg
atgccaagta
cagtacatga
attaccatgc

ctccccaccc

8888888888

caggaaggca

tactcttcct
gtttcctgca
tgaaaactgt
gtaattattg
accaaacgca
gctgaggtaa
tttattttca
atttttctct
tagagtaaat
gctgcgcata
tgttgcttta
tatgttgccg
cggattaaca
cttttctata
gagacgcaca
attaatagta
cataacttac
caataatgac
tggactattt
cgccccctat
ccttatggga
atggtcgagg

ccaattttgt

888888c8CE

aaatgccgca
ttttcaatat
tcttttaatc
cgacaagctc
aataataaaa
acaagaacat
tatttaaaat
cataaactag
tcataaaaat
tttttgttgt
gtttttctgt
attattaaat
gcatagtacg
taactttcca
ctattgtctg
aactaatatc
atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact
tgacgtcaat
ctttcctact
tgagccccac

atttatttat

cgccaggegs

aaaaagggaa
tattgaagca
aaatcccaag
tgtccgtttg
caattataaa
ttgtagtatt
cattttcaaa
acgccttgtc
taacatagtt
cataaatata
aatttacaac
ttatataatc
cagcttcttc
aaatgttgta
cgagcagttg
acaaactgga
gggtcattag
ccgecctggcet
atagtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
gttctgcttc

tttttaatta

88cgLgLLCEs

taagggcgac
tttatcaggg
atgtgtataa
ctggcaactg
tgtcaaattt
atctataatt
tgattcacag
gtcttcttct
attatcgtat
tatgtctttt
agtgctattt
aatgaatttg
tagttcaatt
cgaaccgtta
tttgttgtta
aatgtctatc
ttcatagccc
gaccgcccaa
caatagggac
cagtacatca
ggcccgectg
tctacgtatt
actctcccca
ttttgtgcag

ggcgageesc

acggaaatgt
ttattgtctc
accaccaaac
caagggtctc
gttttttatt
gaaaacgcgt
ttaatttgcg
tcgtattcct
ccatatatgt
ttaatggggt
tctggtagtt
ggatcgtcgg
acaccatttt
aacaaaaaca
aaaataacag
aatatatagt
atatatggag
cgacccccgce
tttccattga
agtgtatcat
gcattatgcc
agtcatcgct

tctccccccc

cgatggggsc

8888cgeesc

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300



gaggcggaga
ggcgagsgces
tgcgacgctg
tctgactgac
gtaattagcg
aggggctccg
ggctgecttc
tctagagcct
gtgctggtta
acgactcact
<210>
<211>

<212>
<213>

13

861
PRT
Homo
<400> 13

Met Arg Glu
1

Ala Phe Ser

Glu
35

Pro Leu

Ala
50

Cys Val

Lys Ile Leu

65

Gly Gln Leu

ggtgeggegg
cggegeegsc
ccttcgecccc
cgecgttactc

cttggtttaa

ggagggeect

gggggeLacsy

ctgctaacca
ttgtgctgtc

ata

sapiens

Leu Val As

Gly Thr Gl

20

Thr Val As

Glu Ser

Ty

Ile Le

70

Lys

Thr
85

Leu Il

cagccaatca
ggccctataa
gtgccccgct
ccacaggtga
tgacggcttg
ttgtgcgggs
gggcagegecs
tgttcatgcc

tcatcatttt

n Ile Pro

Leu

u Lys

Leu
40

p Ala

r Pro Gln

55

u Phe Asp

e Leu Ser

gagcggegeg
aaagcgaagc
ccgeegecgc
gcggeegesa
tttcttttct
ggagcggctc
gegttcggct
ttcttctttt

ggcaaagaat

Val
10

Leu His

Pro Ala

25

Lys

Val Glu Glu

Pro Glu Ile

Thr Arg Tyr

75

Val Glu

90

Asp

ctccgaaagt
gegegeeees
ctcgecgecgc
cggcccttct
gtggctgegt
ggggctgtcc
tctggegtgt
tcctacagct

tggatcggac

Ile Leu Thr

Val Ile

30

Pro

Val Ala

45

Thr

Ser Thr

60

Trp

Ser Ile Arg

Ser Asp Asp

ttccttttat
cgggagtcgc
ccgeeecggc
ccttcgggcet

gaaagccttg

gcgggegegeac
gaccggeggce
cctgggcaac

Ccgaaattaat

Leu Val

15

Thr Thr

Phe Met

Arg Asn

Glu Asn

80

Gly Ile

95

6360

6420

6480

6540

6600

6660

6720

6780

6840

6853



Tyr

Gly

Asn

Met

145

Leu

Ile

Lys

Glu

Phe

225

Pro

Ile

Phe

Cys

Ala

Val

130

Gly

Arg

His

Asn

Val

210

Gly

Thr

Gln

Ile

Cys

Leu

115

Lys

Asn

Glu

Asn

Ser

195

Phe

Ser

Ile

Glu

Thr
275

Thr

100

Gln

Ile

Pro

Asn

Val

180

Leu

Ala

Phe

Thr

Ser

260

Lys

Ala

Val

Ile

Lys

Ser

165

Gln

Gly

Arg

Val

Trp

245

Val

Pro

Asn

Lys

Glu

Pro

150

Arg

Lys

Thr

Ile

Thr

230

Ile

Lys

Gly

Asn

Met

Gly

135

Ser

Ile

Glu

Ala

Leu

215

Leu

Glu

Asp

Leu

Gly

Lys

120

Leu

Val

Ala

Asp

Tyr

200

Arg

His

Asn

Arg

Tyr
280

Val

105

Pro

Lys

Ser

Val

Ala

185

Ser

Ala

Cys

Gly

Val

265

Thr

Gly

Lys

Ala

Trp

Leu

170

Gly

Lys

Pro

Thr

Asn

250

Ile

Cys

Gly

Ile

Val

Ile

155

Glu

Gln

Val

Glu

Ala

235

Ala

Asp

Ile

Ala

Thr

Leu

140

Lys

Ser

Tyr

Val

Ser

220

Thr

Val

Ser

Ala

Val

Arg

125

Pro

Gly

Gly

Arg

Lys

205

His

Gly

Ser

Arg

Thr
285

Glu

110

Pro

Cys

Asp

Ser

Cys

190

Leu

Asn

Ile

Ser

Leu

270

Asn

Ser

Pro

Thr

Ser

Leu

175

Val

Glu

Val

Pro

Gly

255

Gln

Lys

Cys

Ile

Thr

Pro

160

Arg

Ala

Val

Thr

Val

240

Ser

Leu

His



Gly

Glu

305

Arg

Leu

His

Ala

Gly

385

Val

Thr

Glu

Arg

Val

465

Ser

Glu

290

Trp

Gly

Asn

Thr

Ala

370

Val

Lys

His

Cys

Leu

450

Asp

Pro

Lys

Ser

Glu

Thr

Ala

355

Glu

Val

Glu

Arg

Ser

435

Pro

Ile

Thr

Phe

Lys

Val

Ser

340

Trp

Ala

Pro

Leu

Gly

420

His

Pro

Tyr

Ser

Pro

Cys

325

Tyr

Asn

Leu

Thr

Phe

405

Leu

Leu

Leu

Asn

Ser
485

Thr

Gln

310

Asn

Ala

Glu

Leu

Pro

390

Cys

Tyr

Pro

Ala

Leu

470

Met

Ala

295

Lys

Ala

Asp

Leu

Cys

375

Ile

Ala

Arg

Ser

Phe

455

Pro

Thr

Lys

Asp

Val

Pro

Lys

360

Asn

Pro

Lys

Ser

Met

440

Pro

Ser

Val

Ala

Asn

Leu

Glu

345

Val

His

Ile

Glu

Glu

425

His

Pro

Ser

Ile

Ala

Lys

Ala

330

Glu

Val

Ile

Cys

Trp

410

Met

Trp

Met

Ser

Ile
490

Ala

Gly

315

Lys

Ala

Ser

Phe

Arg

395

Leu

His

Asp

Thr

Ser

475

Ser

Thr

300

Tyr

Asp

Gln

Pro

Gln

380

Glu

Val

Leu

Pro

Ser

460

Ser

Ile

Ile

Cys

Ala

Glu

Val

365

Glu

Tyr

Met

Leu

Thr

445

Ser

Ser

Met

Ser

Ala

Leu

Leu

350

Cys

Cys

Cys

Glu

Ser

430

Ala

Lys

Phe

Ser

Ile

Gln

Val

335

Leu

Arg

Ser

Leu

Glu

415

Val

Pro

Ser

Ser
495

Ala

Tyr

320

Phe

Val

Pro

Pro

Ala

400

Lys

Pro

Ala

Ser

Val

480

Phe



Ala

Arg

Thr

Met

545

Glu

Ala

Glu

Ala

Phe

625

Lys

Glu

Ser

Ile

Lys

Thr

530

Tyr

Tyr

Phe

Pro

Asp

610

Asp

Pro

Phe

Asp

Phe

Gln

515

Leu

Gln

Pro

Gly

Phe

595

Met

Asn

Met

Leu

Leu
675

Val

500

Trp

Pro

Arg

Arg

Arg

580

Thr

Gln

Pro

Cys

Arg

660

Ser

Leu

Lys

Ser

Met

Asn

565

Val

Met

Ala

Asn

Leu

645

Ser

Met

Leu

Asn

Glu

Pro

550

Asn

Phe

Val

Asp

Ile

630

Leu

Met

Arg

Thr

Lys

Leu

535

Leu

Ile

Gln

Ala

Phe

615

Val

Phe

Ser

Ala

Ile

Lys

520

Leu

Leu

Glu

Ala

Val

600

Gln

Lys

Glu

Pro

Gln
680

Thr

505

Leu

Leu

Tyr

Arg

585

Lys

Arg

Leu

Tyr

His

665

Val

Thr

Glu

Asp

Asn

Val

570

Ala

Met

Glu

Leu

Met

650

Thr

Ser

Leu

Ser

Arg

Pro

555

Arg

Pro

Leu

Ala

Gly

635

Ala

Val

Ser

Tyr

Ala

Leu

540

Lys

Asp

Gly

Lys

Ala

620

Val

Tyr

Cys

Pro

Cys

Ala

525

His

Leu

Ile

Leu

Glu

605

Leu

Cys

Gly

Ser

Gly
685

Cys

510

Val

Pro

Leu

Gly

Leu

590

Glu

Met

Ala

Asp

Leu

670

Pro

Arg

Thr

Asn

Ser

Glu

575

Pro

Ala

Ala

Val

Leu

655

Ser

Pro

Arg

Leu

Pro

Leu

560

Gly

Tyr

Ser

Glu

Gly

640

Asn

His

Pro



Leu

Met

705

Arg

Gly

Asn

Asn

Trp

785

Glu

Glu

Lys

Glu

Ser

690

Ala

Asn

Leu

Asp

Arg

770

Glu

Glu

Asn

Leu

Arg
850

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

<220>

Cys Ala

Tyr Leu

Cys Leu

Ser Arg
740

Ala Ile
755

Tyr Thr

Ile Phe

Val Ile

Cys Pro
820

Pro Ala
835

Met Cys

14
8200
DNA

Glu

Ser

Val

725

Asn

Pro

Thr

Ser

Tyr

805

Val

Asp

Glu

Gln

Glu

710

Gly

Ile

Ile

Glu

Tyr

790

Tyr

Glu

Arg

Arg

Leu

695

Arg

Glu

Tyr

Arg

Ser

775

Gly

Val

Leu

Pro

Ala
855

Artificial Sequence

Cys

Lys

Asn

Ser

Trp

760

Asp

Leu

Arg

Tyr

Ser

840

Glu

Ile

Phe

Met

Ala

745

Met

Val

Gln

Asp

Asn

825

Phe

Gly

Ala

Val

Val

730

Asp

Pro

Trp

Pro

Gly

810

Leu

Thr

Thr

Arg

His

715

Val

Tyr

Pro

Ala

Tyr

795

Asn

Met

Ser

Val

Gln

700

Arg

Lys

Tyr

Glu

Tyr

780

Tyr

Ile

Arg

Ile

Ser
860

Val

Asp

Ile

Lys

Ser

765

Gly

Gly

Leu

Leu

His

845

Val

Ala

Leu

Ala

Ala

750

Ile

Val

Met

Ser

Cys

830

Arg

Ala

Ala

Asp

735

Asn

Phe

Val

Ala

Cys

815

Trp

Ile

Gly

Thr

720

Phe

Glu

Tyr

Leu

His

800

Pro

Ser

Leu



<223>

<400> 14
ggggaattgt

acacaatata
actatactgt
caacattcca
aaaagctcct
tactttcatg
aattctcatt
catcctgagt
gggaggagct
tcctcccata
gggtaatccc
ccgaattgca
aggacagtat
gctggaagtt
tggctccttt
gattgaaaac
gattgactca
caataagcat
atggagtaaa
taatgcagtc
ggaggcccaa
ctgccggcca
agtagtgcct

ctgcgcaaaa

pTriEx-1-MuSK

gagcggataa
ttatagttaa
aaattacatt
ctggtacata
gtcatcacca
tgtgcagtgg
aaactctttg
gtggaagaca
gtggagagtt
aatgtgaaaa
aaaccatcag
gttcttgaat
cgatgtgtgg
gaggtttttg
gtgaccctgc
ggaaatgctg
agactgcagc
ggggagaagt
ccacagaaag
ctggcaaaag
gagctactgg
gctgctgagg

actcctattc

gaatggctgg

caattccccg
ataagaatta
ttatttacaa
ttcttactct
ctcctcttga
aatcctaccc
acacccggta
gtgatgatgg
gtggagccct
taatagaggg
tgtcttggat
ctgggagctt
caaaaaacag
ccaggatcct
actgtacagc
tttcttctgg
tgtttatcac
tcagtactgc
ataacaaagg
atgctcttgt
tccacacggc
ctttgttgtg
ccatttgcag

taatggaaga

gagttaatcc
ttatcaaatc
tcaaaggaga
ggttgccttc
aacagtggat
ccagcctgag
cagcatccgg
catttactgc
gcaagtgaag
attaaaagca
aaagggagac
gaggattcat
cctcgggaca
gcgggectect
aacaggcatt
gtccattcaa
caagccagga
caaggctgca
ctactgcgcc
ttttctcaac
ctggaatgaa
taaccacatc
agagtactgc

gaagacccac

gggaccttta
atttgtatat
tataccatga
agcggaactg
gccttagttg
atttcctgga
gagaatgggc
tgcacggcca
atgaaaccta
gtcctaccat
agcccactca
aacgtacaaa
gcatattcca
gaatcccaca
cctgtcccca
gagagtgtga
ctctacacat
gccaccatca
cagtacagag
acctcctatg
ctgaaagtag
ttccaggagt
ttggcagtaa

agaggactct

attcaaccca
taattaaaat
gagagctcgt
agaaacttcc
aagaagtggc
ctagaaataa
agctcctcac
acaatggtgt
aaataactcg
gtactacaat
gggaaaattc
aggaagatgc
aagtggtgaa
atgtcacctt
ccatcacctg
aagaccgagt
gcatagctac
gcatagcaga
gggaggtgtg
cggaccctga
tgagcccagt
gcagtcctgg
aggagctctt

acagatccga

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



gatgcatttg
ggcctgtgcc
ggacattcca
catgactgta
tactctctat
agtaaccctc

gtaccagagg

taacattgaa
ggcaccaggc
agaagcctcg
tgacaaccct
gctctttgaa
caccgtgtgc
gcccccaccc
ggcttacctc
gggcgagaac
agactactac
cattttttat
ggagatcttc
ctacgtgcga
tctcatgcegt
ccgaattctg
ccaccatcac
gtggtggctg

ctctgccaaa

ctgtccgtgc
agactgccac
aacctgcctt
ataatctcca
tgctgccgaa
accacactgc
atgccgctcc
tatgtgagag
ttacttccct
gcagatatgc
aacattgtga
tacatggcct
agcctcagtc
ctctcctgtg
tcagaacgta
atggtggtea
aaagctaatg
aaccgctaca
tcctatggcc
gatggcaaca
ctatgttgga
gaacgcatgt
catcaccatc
gtgtggccaa

aattatgggg

cagaatgcag
atctagcatt
cctcctcectc
tcatgtccag
gaagaaaaca
cttctgagct
ttctgaaccc
acatcggaga
atgaaccttt
aagcggactt
agctattagg
atggtgacct
acagtgactt
ctgagcagct
agtttgttca
aaattgccga
aaaacgacgc
ctacagagtc
tgcagcccta
tcctctectg
gcaagctgcc
gtgagagggc
actaagtgat
tgccctggcet

acatcatgaa

caagcttccc
cccaccaatg
ttcttccttc
ctttgcaata
atggaaaaat
cttactagat
caaattgctc
gggagcegttt
cactatggtg
tcagagggag
agtgtgtgct
caatgagttc
gtctatgagg
ttgcattgcc
ccgagattta
ctttggcectc
tatccctatc
tgatgtgtgg
ctatgggatg
ccctgagaac
tgcagacaga
agagggaact
taacctcagg
cacaaatacc

gccccttgag

agcatgcatt
acgtcctcaa
tctgtctcac
tttgtgcttc
aagaaaagag
agacttcatc
agcctggagt
ggaagggtgt
gcagtaaaga
gcagccctca
gtcgggaagc
ctccgcagca
gctcaggtct
aggcaggtgg
gccaccagga
tccaggaaca
cgttggatgc
gcctatggeg
gcccatgagg
tgccccgtgg
cccagtttca
gtgagtgtct
tgcaggctgc
actgagatcg

catctgactt

gggaccccac
agccaagtgt
ctacatactc
ttaccataac
aatcagcagc
ccaaccccat
atccaaggaa
ttcaagcaag
tgctcaaaga
tggcagaatt
caatgtgcct
tgtcccctca
ccagccctgg
cagctggcat
actgcctggt
tctactcagc
caccagagtc
tggtcctctg
aggtcattta
agctgtacaa
ccagtattca
aactcgagca
ctatcagaag
atctttttcc

ctggctaata

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940



aaggaaattt
gacatatggg
aacatatgcc
ttttttgctg
aggagtttgc
gttattagta
gtacgtattt
tcaaatgatt
aaaataggtt
ctaatggatt
tgtcgatatt
gcgettttgt
taaatagagc
cgtcgtccca
gacgcctatt
gaattatttc
attcagacaa
ctactaatgg
gggctggegg
caaatgtctc
tttttggttt
attgttgtct
gcggcaattc
gagaaggtgg

cgattgtggg

attttcattg
agggcaaatc
catatgtaac
aaagcatgcg
accagacgca
catttattaa
taataattca
ttcagcgtct
tcgattagtt
ttcgctcaac
cgtttgtgtt
atttctttca
ttggacatat
accctcgtcg
aattgtgtcg
tgattgcggg
cacgttagaa
cggeggtggt
cggaggcgga
tttaggcaac
gaccggtctg
gtcgtctaaa
agacatcgat
tggcggeggt

caccggcgcea

caatagtgtg
atttaaaaca
tagcataacc
gaggaaattc
cctctgttca
gcgctagatt
ttaaatttat
ttatatctga
tcaaacaagg
gccacaaaac
ttgttttgta
tcactgtcgt
ttaacatcgg
ttagaagttg
gctaacacgt
cgtttttggg
agcgatggtg
ggagctgatg
ggcggaggtg
acagtcggca
agacgagtgc
ggtgcagegg
ggtggtggty
gccgecggta

ggcgeegetg

ttggaatttt
tcagaatgag
ccttggggcc
tccttgaagt
ctggtccggc
ctgtgecgttg
aatctttagg
atttaaatat
gttgtttttc
ttgccaaatc
ataaaggttc
tagtgtacaa
gcgtgttagc
cttccgaaga
ccgcgatcaa
cgggtttcaa
caggcggtgg
ataaatctac
gtggcggtga
cctcaactat
gatttttttc
gttgaggttc
gtggtggagg
taatttgttc

gctgcacaac

ttgtgtctct
tatttggttt
tctaaacggg
ttccctggtg
gtattaaaac
ttgatttaca
gtggtatgtt
taaatcctca
cgaaccgatg
ttgtagcagc
gacgtcgttc
ttgactcgac
tttattaggc
cgattttgcc
atttgtagtt
tctaactgtg
taacatttca
catcggtgga
tgcagacggc
tgtactggtt
gtttctaata
cgtcggcatt
cgctggaatg
tggtttagtt

ggaaggtcgt

cactcggaag
agagtttggc
tcttgagggs
ttcaaagtaa
acgatacatt
gacaattgtt
agagcgaaaa
atagatttgt
gctggactat
aatctagctt
aaaatattat
gtaaacacgt
cgattatcgt
atagccacac
gagctttttg
cccgatttta
gacggcaaat
ggcgeaggeg
ggtttaggct
tcgggegeceg
gcttccaaca
ggtggagegg
ttaggcacgg
tgttcgcgca

ctgcttcgag

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



gcagcgcttg
ctataagcat
aagcaattgt
tgcggcgagc
ataacgcagg
ccgegttgcet
gctcaagtca
gaagctccct
ttctcccttc
tgtaggtcgt
gcgecttatc
tggcagcagc
tcttgaagtg
tgctgaagcc
ccgctggtag
ctcaagaaga
ctatttcgtt
ggcttaccat
gatttatcag
ttatccgect
gttaatagtt
tttggtatgg
atgttgtgca
gccgcagtgt

tccgtaagat

gggtggtggc
tgtaatttcg
attgtaaaga
ggtatcagct
aaagaacatg
ggecgtttttc
gaggtggcga
cgtgcgctct
gggaagcgtg
tcgctccaag
cggtaactat
cactggtaac
gtggcctaac
agttaccttc
cggtggtttt
tcctttgtta
catccatagt
ctggccccag
caataaacca
ccatccagtc
tgcgcaacgt
cttcattcag
aaaaagcggt
tatcactcat

gcttttctgt

aattcaatat
ctatcgttta
gattgtctca
cactcaaagg
tgagcaaaag
cataggctcc
aacccgacag
cctgttccga
gcgetttctc
ctgggctgtg
cgtcttgagt
aggattagca
tacggctaca
ggaaaaagag
tttgtttgca
ccaatgctta
tgcctgactc
tgctgcaatg
gccageccgga
tattaattgt
tgttgccatt
ctccggttcc
tagctccttc

ggttatggca

gactggtgag

tataattgga
ccgtgccgat
agctcggaac
cggtaatacg
gccagcaaaa
gcccccctga
gactataaag
ccctgecgcet
aatgctcacg
tgcacgaacc
ccaacccggt
gagcgaggta
ctagaaggac
ttggtagctc
agcagcagat
atcagtgagg
cccgtcgtgt
ataccgcgag
agggccgagc
tgccgggaag
gctacaggca
caacgatcaa
ggtcctccga
gcactgcata

tactcaacca

atacaaatcg
atttaacaac
gctgegcectceg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
ccccgttcag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccggc
tacgcgcaga
cacctatctc
agataactac
acccacgctc
gcagaagtgg
ctagagtaag
tcgtggtgtc
ggcgagttac
tcgttgtcag
attctcttac

agtcattctg

taaaaatctg
cgctcaatgt
gtcgttcggc
gaatcagggsg
cgtaaaaagg
aaaaatcgac
tttccccctg
ctgtccgcect
ctcagttcgg
cccgaccgct
ttatcgccac
gctacagagt
atctgcgctc
aaacaaacca
aaaaaaggat
agcgatctgt
gatacgggag
accggctcca
tcctgcaact
tagttcgcca
acgctcgtcg
atgatccccc
aagtaagttg
tgtcatgcca

agaatagtgt

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940



atgcggcgac
agaactttaa
ttaccgctgt
tcttttactt
aagggaataa
tgaagcattt
tcccaagatg
ccgtttgectg
ttataaatgt
tagtattatc
tttcaaatga
ccttgtcegtc
catagttatt
aaatatatat
ttacaacagt
tataatcaat
cttcttctag
tgttgtacga
gcagttgttt
aactggaaat
tcattagttc
cctggctgac
gtaacgccaa
cacttggcag

ggtaaatggc

cgagttgctc
aagtgctcat
tgagatccag
tcaccagcgt
gggcgacacg
atcagggtta
tgtataaacc
gcaactgcaa
caaatttgtt
tataattgaa
ttcacagtta
ttcttcttcg
atcgtatcca
gtctttttta
gctattttct
gaatttggga
ttcaattaca
accgttaaac
gttgttaaaa
gtctatcaat
atagcccata
cgcccaacga
tagggacttt
tacatcaagt

ccgcctggcea

ttgcccggceg
cattggaaaa
ttcgatgtaa
ttctgggtga
gaaatgttga
ttgtctcatg
accaaactgc
gggtctcaat
ttttattaac
aacgcgtagt
atttgcgaca
tattccttct
tatatgtatc
atggggtgta
ggtagttctt
tcgtcggttt
ccatttttta
aaaaacagtt
ataacagcca
atatagttgc
tatggagttc
cccccgecca
ccattgacgt
gtatcatatg

ttatgcccag

tcaatacggg
cgttcttcgg
cccactcgtg
gcaaaaacag
atactcatac
tccgegegtt
Ccaaaaaatga
cctatttgta
gatacaaacc
tataatcgct
atataatttt
ctttttcatt
tatcgtatag
tagtaccgct
cggagtgtgt
tgtacaatat
gcagcaccgg
cacctccctt
ttgtaatgag
tctagttatt
cgcgttacat
ttgacgtcaa
caatgggtgg
ccaagtacgc

tacatgacct

ataataccgc
ggcgaaaact
cacccaactg
gaaggcaaaa
tecttectttt
tcctgcatct
aaactgtcga
attattgaat
aaacgcaaca
gaggtaatat
attttcacat
tttctcttca
agtaaatttt
gcgcatagtt
tgctttaatt
gttgccggca
attaacataa
ttctatacta
acgcacaaac
aatagtaatc
aacttacggt
taatgacgta
actatttacg
cccctattga

tatgggactt

gccacatagc
ctcaaggatc
atcttcagca
tgccgcaaaa
tcaatattat
tttaatcaaa
caagctctgt
aataaaacaa
agaacatttg
ttaaaatcat
aaactagacg
taaaaattaa
ttgttgtcat
tttctgtaat
attaaattta
tagtacgcag
ctttccaaaa
ttgtctgcga
taatatcaca
aattacgggg
aaatggcccg
tgttcccata
gtaaactgcc
cgtcaatgac

tcctacttgg

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440



cagtacatct
ctgcttcact

ttaattattt

g888ceeesc
cggcgcegctc
gcgaagegeg
ccgccgectc

ggcgggaces

cttttctgtg

gcggeteggg
ttcggcttct
ttctttttcc

aaagaattgg

acgtattagt
ctccccatct
tgtgcagcga
gaggegecees
cgaaagtttc
cggegesces
gcgecgececg
cccttctect
gctgecgtgaa
gctgtccgeg
ggcgtgtgac
tacagctcct

atcggaccga

catcgctatt

cccccccctce

tggggecgss
gcgggecgag
cttttatggc
gagtcgctgc
cccecggetct
tcgggctgta
agccttgagg
gggggacgsc

cggecggctct

gggcaacgtg

aattaatacg

accatgcatg

cccaccccca

8888888888
gcggagaggt
gaggcegecees
gacgctgcct
gactgaccgc
attagcgctt
ggctccggga
tgccttcggg
agagcctctg
ctggttattg

actcactata

gtcgaggtga
attttgtatt
gggcgegegc
geggeggceag
cggeggeesc
tcgccccgtg
gttactccca
ggtttaatga
gggccctttg
gg88g8acgees
ctaaccatgt

tgctgtctca

gccccacgtt
tatttatttt
caggeggesc
ccaatcagag
cctataaaaa
ccccgctecg
caggtgagcg
cggecttgttt
tgcggeggsa

caggegcegess

tcatgccttc

tcattttggc

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8200



