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<210> 1

<211> 2775

<212> DNA

<213> Artificial sequence

<220>

<223> Optimized hOPAl gene sequence

<400> 1

atgtggcgecc tgcgeccgege cgeccgtggec tgcgaggtgt gccagagcecct ggtgaagcac 60
agcagcggca tcaagggcag cctgcccctg cagaagctge acctggtgag ccgcagcatc 120
taccacagcc accaccccac cctgaagctg cagcgccccc agctgcgcac cagcttccag 180
cagttcagca gcctgaccaa cctgcccctg cgcaagctga agttcagccc catcaagtac 240
ggctaccagc cccgccgcaa cttctggeccc geccecgectgg ccacccgect gectgaagetg 300
cgctacctga tcctgggcag cgccgtgggec ggcggctaca ccgccaagaa gaccttcgac 360
cagtggaagg acatgatccc cgacctgagc gagtacaagt ggatcgtgcc cgacatcgtg 420
tgggagatcg acgagtacat cgacttcggc agccccgagg agaccgcctt ccgcgeccacc 480
gaccgcggca gcgagagcga caagcacttc cgcaaggtga gcgacaagga gaagatcgac 540
cagctgcagg aggagctgct gcacacccag ctgaagtacc agcgcatcct ggagcgcctg 600
gagaaggaga acaaggagct gcgcaagctg gtgctgcaga aggacgacaa gggcatccac 660
caccgcaagc tgaagaagag cctgatcgac atgtacagcg aggtgctgga cgtgctgagc 720
gactacgacg ccagctacaa cacccaggac cacctgcccc gegtggtggt ggtgggcgac 780
cagagcgccg gcaagaccag cgtgctggag atgatcgccc aggcccgecat cttccceccge 840
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ggcagegeceyg
cacgtggccc
gcecgecctge
gtgagccccg
gtggacctgc
accatcttca
caggacggca
ccccacggcec
gccagcccca
ggctacttcg
gagtacgagg
caccaggtga
cgcgagageg
gagtggaaga
gccaagaacg
gaggagatcc
tacctgecccg
ctgaagcagt
ctgcaggagg
ttcgacaagc
ttcgccgagg
gacaagcagc
aaggacaccg
tactggaaga
aagatgctga
gtgcgcaaga

tggcaccagg

agatgatgac
tgttcaagga
gccacgagat
agaccatcag
ccggegtgat
gcatcagcaa
gcgtggacgc
gccgcaccat
gccgcatcca
ccgtggtgac
aggagttctt
ccacccgcaa
tggagcagca
acaactaccc
agatcctgga
tgcagcagag
ccgcccagac
ggaccgacaa
agttcagccg
tgaaggagsgc
acagcctgeg
agtgggacgc
agaacgccat
accgcaccca
agtgcaacga
acctggagag

tgtaccgccg

ccgcageccc
cagcagccgc
cgagctgegc
cctgaacgtg
caacaccgtg
ggcctacatg
cgagcgcagc
cttcgtgctg
gcagatcatc
cggcaaggec
ccagaacagc
cctgagectg
ggccgacagc
ccgectgege
cgaggtgatc
cctgtgggag
catgaacagc
gcagctgecc
cttcatgacc
cgtgaaggag
cgtgatccag
cgccatctac
cgagaacatg
ggagcagtgc
ggagcacccc
ccgeggegtg

ccacttcctg

gtgaaggtga
gagttcgacc
atgcgcaaga
aagggccccg
accagcggca
cagaacccca
atcgtgaccg
accaaggtgg
gagggcaagc
aacagcagcg
aagctgctga
gccgtgageg
ttcaaggcca
gagctggacc
agcctgagcec
cgcgtgagcea
ggcaccttca
aacaaggccg
gagcccaagg
gagagcatca
cacaacgccc
ttcatggagg
gtgggceccg
gtgcacaacg
gcctacctgg
gaggtggacc

aagaccgccc
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ccctgagega
tgaccaagga
acgtgaagga
gcctgeageg
tggcccecga
acgccatcat
acctggtgag
acctggccga
tgttccccat
agagcatcga
agaccagcat
actgcttctg
cccgcttcaa
gcaacgagct
aggtgacccc
cccacgtgat
acaccaccgt
tggaggtgsgc
gcaaggagca
agcgccacaa
tggaggaccg
aggccctgea
actggaagaa
agaccaagaa
ccagcgacga
ccagcctgat

tgaaccactg

gggcccccac

ggaggacctg
gggctgcacc
catggtgctg
caccaaggag
cctgtgeatc
ccagatggac
gaagaacgtg
gaaggccctg
ggccatccgc
gctgaaggcec
gaagatggtg
cctggagacc
gttcgagaag
caagcactgg
cgagaacatc
ggacatcaag
ctgggagacc
cgacgacatc
gtggaacgac
cagcatcagc
ggcccgectg
gcgectggetg
cgagctggag
gatcaccacc
caaggacacc

caacctgtgc

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



cgccgeggct
gtggtgctgt
cagctgacca
ttcgccgagg
gaggacctga
caccaggaga
<210> 2

<211>

<212>
<213>

DNA
<400> 2

atgtggcgac
agctctggaa
tatcattcac
cagttctctt
ggctaccagc
cgctatctca
cagtggaaag
tgggaaattg
gatcgtggat
caacttcagg
gaaaaggaga
catagaaagc
gattatgatg
cagagtgctg
ggatctgggg
catgtggccc

gcagcattaa

2775

tctactacta
tctggcgcat
acaccgaggt
acggcgagaa
agaaggtgcg

agtaa

Homo sapiens

tacgtcgggc
taaaaggaag
atcatcctac
ctctgacaaa
ctcgcaggaa
tactaggatc
atatgatacc
atgagtatat
ctgaaagtga
aagaacttct
acaaagaatt
ttaagaaatc
ccagttataa
gaaagactag
agatgatgac
tatttaaaga

gacatgaaat

ccagcgccac
ccagcgcatg
gcgeccgectg
gaagatcaag

cgagatccag

cgctgtggec
tttaccacta
cttaaagctt
ccttccttta
tttttggcca
ggctgttggg
ggaccttagt
cgattttggt
caagcatttt
gcacactcag
gagaaaatta
tttgattgac
tacgcaagat
tgtgttggaa
acgttctcca
tagttctcgg

agaacttcga

ttcgtggaca
ctggccatca
gagaagaacg
ctgctgaccg

gagaagctgg

tgtgaggtct
caaaaactac
caacgacccc
cgtaaactga
gcaagattag
ggtggctaca
gaatataaat
tctccggaag
agaaaggtgt
ttgaagtatc
gtattgcaga
atgtattctg
catctgccac
atgattgccc
gttaaggtga
gagtttgatc

atgaggaaaa
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gcgagctgga
ccgccaacac
tgaaggaggt
gcaagcgcegt

acgccttcat

gccagtcettt
atctggtttc
aattaaggac
aattctctcc
ctacgagact
cagccaaaaa
ggattgtgcc
aaacggcgtt
cagacaaaga
agagaatctt
aagatgacaa
aagttcttga
gggttgttgt
aagctcgaat
ctctgagtga
ttaccaaaga

atgtgaaaga

gtgcaacgac
cctgecgccag
gctggaggac
gcagctggcc

cgaggccctg

agtgaaacac
acgaagcatt
atcctttcag
aattaaatat
cttaaaactt
gacttttgat
tgacattgtg
tagagcaaca
gaaaattgac
ggaacgatta
aggcattcat
tgttctctet
ggttggagat
attcccaaga
aggtcctcac
agaagatctt

aggctgtacc

2520

2580

2640

2700

2760

2775

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gttagccctg
gttgacttac
actattttca
caagatggat
cctcatggaa
gccagtccaa
ggttattttg
gaatatgaag
caccaagtga
cgagagtctg
gaatggaaga
gctaaaaatg
gaggaaatcc
taccttccag
cttaaacagt
ctacaagaag
tttgataaac
tttgcggagg
gataaacagc
aaggatactg
tactggaaga
aagatgttga
gtccggaaga
tggcatcaag
Ccgaagaggtt

gtggtcttgt

agaccatatc
caggtgtgat
gtatcagcaa
ctgtggatgc
ggagaaccat
gcaggattca
ctgttgtaac
aagagttttt
ctacaagaaa
ttgaacaaca
ataactatcc
aaatccttga
ttcaacaatc
ctgcgcagac
ggactgataa
aattttcccg
ttaaagaggc
acagcttgag
aatgggatgc
aaaatgcaat
atcggaccca
aatgtaatga
accttgaatc
tttatagaag
tttattacta

tttggcgtat

cttaaatgta
taatactgtg
agcttacatg
tgaacgcagt
attcgttttg
gcagataatt
aggaaaaggg
tcagaattca
tttaagcctt
ggctgatagt
tcgcctgegg
tgaagttatc
tttgtgggaa
catgaattca
acaacttcct
ctttatgaca
tgttaaggaa
ggttattcaa
agctatttat
tgaaaacatg
agaacagtgt
ggagcaccca
ccgaggagta
acatttttta
ccaaaggcat

acagcgcatg

aaaggccctg
acatcaggca
cagaatccta
attgttacag
accaaagtag
gaaggaaagc
aacagctctg
aagctcctaa
gcagtatcag
ttcaaagcaa
gaacttgacc
agtctgagcc
agagtatcaa
ggaactttta
aataaagcag
gaaccgaaag
gaaagtatta
cacaatgctt
tttatggaag
gtgggtccag
gttcacaatg
gcttatcttg
gaagtagatc
aaaacagctc
tttgtagatt

cttgctatca
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gactacagag
tggctcctga
atgccatcat
acttggtcag
acctggcaga
tcttcccaat
aaagcattga
agacaagcat
actgcttttg
cacgttttaa
ggaatgaact
aggttacacc
ctcatgtgat
acaccacagt
tagaggttgc
ggaaagagca
aacgacacaa
tggaagaccg
aggctctgca
actggaaaaa
aaaccaagaa
caagtgatga
caagcttgat
taaaccattg
ctgagttgga

ccgcaaatac

gatggtgctt
cacaaaggaa
actgtgtatt
tcaaatggac
gaaaaatgta
gaaagcttta
agctataaga
gctaaaggca
gaaaatggta
ccttgaaact
atttgaaaaa
aaaacattgg
tgaaaacatc
ggatatcaag
ttgggagacc
tgatgacata
gtggaatgac
atccatatct
ggctcgtctc
gaggtggtta
tgaattggag
aataaccaca
taaggatact
taacctttgt
atgcaatgat

tttaaggcaa

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580



caacttacaa atactgaagt taggcgatta gagaaaaatg ttaaagaggt attggaagat 2640

tttgctgaag atggtgagaa gaagattaaa ttgcttactg gtaaacgcgt tcaactggeg 2700
gaagacctca agaaagttag agaaattcaa gaaaaacttg atgctttcat tgaagctctt 2760
catcaggaga aataa 2775
<210> 3

<211> 924

<212> PRT

<213> Homo sapiens

<400> 3

Met Trp Arg Leu Arg Arg Ala Ala Val Ala Cys Glu Val Cys Gln Ser
1 5 10 15

Leu Val Lys His Ser Ser Gly Ile Lys Gly Ser Leu Pro Leu Gln Lys
20 25 30

Leu His Leu Val Ser Arg Ser Ile Tyr His Ser His His Pro Thr Leu
35 40 45

Lys Leu Gln Arg Pro Gln Leu Arg Thr Ser Phe Gln Gln Phe Ser Ser
50 55 60

Leu Thr Asn Leu Pro Leu Arg Lys Leu Lys Phe Ser Pro Ile Lys Tyr
65 70 75 80

Gly Tyr Gln Pro Arg Arg Asn Phe Trp Pro Ala Arg Leu Ala Thr Arg
85 920 95

Leu Leu Lys Leu Arg Tyr Leu Ile Leu Gly Ser Ala Val Gly Gly Gly
100 105 110

Tyr Thr Ala Lys Lys Thr Phe Asp Gln Trp Lys Asp Met Ile Pro Asp
115 120 125

Leu Ser Glu Tyr Lys Trp Ile Val Pro Asp Ile Val Trp Glu Ile Asp
130 135 140

Glu Tyr Ile Asp Phe Gly Ser Pro Glu Glu Thr Ala Phe Arg Ala Thr
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145

Asp

Glu

Tyr

Lys

Lys

225

Asp

Val

Ala

Ser

Phe

305

Ala

Glu

Pro

Arg

Lys

Gln

Leu

210

Lys

Tyr

Val

Gln

Pro

290

Lys

Ala

Gly

Gly

Gly

Ile

Arg

195

Val

Ser

Asp

Gly

Ala

275

Val

Asp

Leu

Cys

Leu
355

Ser

Asp

180

Ile

Leu

Leu

Ala

Asp

260

Arg

Lys

Ser

Arg

Thr

340

Gln

Glu

165

Gln

Leu

Gln

Ile

Ser

245

Gln

Ile

Val

Ser

His

325

Val

Arg

150

Ser

Leu

Glu

Lys

Asp

230

Tyr

Ser

Phe

Thr

Arg

310

Glu

Ser

Met

Asp

Gln

Arg

Asp

215

Met

Asn

Ala

Pro

Leu

295

Glu

Ile

Pro

Val

Lys

Glu

Leu

200

Asp

Tyr

Thr

Gly

Arg

280

Ser

Phe

Glu

Glu

Leu
360

His

Glu

185

Glu

Lys

Ser

Gln

Lys

265

Gly

Glu

Asp

Leu

Thr

345

Val

Phe

170

Leu

Lys

Gly

Glu

Asp

250

Thr

Ser

Gly

Leu

Arg

330

Ile

Asp

155

Arg

Leu

Glu

Ile

Val

235

His

Ser

Gly

Pro

Thr

315

Met

Ser

Leu
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Lys

His

Asn

His

220

Leu

Leu

Val

Glu

His

300

Lys

Arg

Leu

Pro

Val

Thr

Lys

205

His

Asp

Pro

Leu

Met

285

His

Glu

Lys

Asn

Gly
365

Ser

Gln

190

Glu

Arg

Val

Arg

Glu

270

Met

Val

Glu

Asn

Val

350

Val

Asp

175

Leu

Leu

Lys

Leu

Val

255

Met

Thr

Ala

Asp

Val

335

Lys

Ile

160

Lys

Lys

Arg

Leu

Ser

240

Val

Ile

Arg

Leu

Leu

320

Lys

Gly

Asn



Thr

Ile

385

Gln

Ser

Val

Ile

Val

465

Glu

Met

Ser

Asp

Asn

545

Ala

Val

370

Ser

Asp

Gln

Asp

Ile

450

Val

Tyr

Leu

Asp

Ser

530

Tyr

Lys

Thr

Lys

Gly

Met

Leu

435

Glu

Thr

Glu

Lys

Cys

515

Phe

Pro

Asn

Ser

Ala

Ser

Asp

420

Ala

Gly

Gly

Glu

Ala

500

Phe

Lys

Arg

Glu

Gly

Tyr

Val

405

Pro

Glu

Lys

Lys

Glu

485

His

Trp

Ala

Leu

Ile
565

Met

Met

390

Asp

His

Lys

Leu

Gly

470

Phe

Gln

Lys

Thr

Arg

550

Leu

Ala

375

Gln

Ala

Gly

Asn

Phe

455

Asn

Phe

Val

Met

Arg

535

Glu

Asp

Pro

Asn

Glu

Arg

Val

440

Pro

Ser

Gln

Thr

Val

520

Phe

Leu

Glu

Asp

Pro

Arg

Arg

425

Ala

Met

Ser

Asn

Thr

505

Arg

Asn

Asp

Val

Thr

Asn

Ser

410

Thr

Ser

Lys

Glu

Ser

490

Arg

Glu

Leu

Arg

Ile
570

Lys

Ala

395

Ile

Ile

Pro

Ala

Ser

475

Lys

Asn

Ser

Glu

Asn

555

Ser
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Glu

380

Ile

Val

Phe

Ser

Leu

460

Ile

Leu

Leu

Val

Thr

540

Glu

Leu

Thr

Ile

Thr

Val

Arg

445

Gly

Glu

Leu

Ser

Glu

525

Glu

Leu

Ser

Ile

Leu

Asp

Leu

430

Ile

Tyr

Ala

Lys

Leu

510

Gln

Trp

Phe

Gln

Phe

Cys

Leu

415

Thr

Gln

Phe

Ile

Thr

495

Ala

Gln

Lys

Glu

Val
575

Ser

Ile

400

Val

Lys

Gln

Ala

Arg

480

Ser

Val

Ala

Asn

Lys

560

Thr



Pro

Ser

Asn

Thr

625

Leu

His

Ile

Ile

Trp

705

Lys

Lys

Asn

His

Lys

Thr

Ser

610

Asp

Gln

Asp

Lys

Gln

690

Asp

Asp

Arg

Glu

Pro
770

His

His

595

Gly

Lys

Glu

Asp

Arg

675

His

Ala

Thr

Trp

Thr

755

Ala

Trp

580

Val

Thr

Gln

Glu

Ile

660

His

Asn

Ala

Glu

Leu

740

Lys

Tyr

Glu

Ile

Phe

Leu

Phe

645

Phe

Lys

Ala

Ile

Asn

725

Tyr

Asn

Leu

Glu

Glu

Asn

Pro

630

Ser

Asp

Trp

Leu

Tyr

710

Ala

Trp

Glu

Ala

Ile

Asn

Thr

615

Asn

Arg

Lys

Asn

Glu

695

Phe

Ile

Lys

Leu

Ser
775

Leu

Ile

600

Thr

Lys

Phe

Leu

Asp

680

Asp

Met

Glu

Asn

Glu

760

Asp

Gln

585

Tyr

Val

Ala

Met

Lys

665

Phe

Arg

Glu

Asn

Arg

745

Lys

Glu

Gln

Leu

Asp

Val

Thr

650

Glu

Ala

Ser

Glu

Met

730

Thr

Met

Ile

Ser

Pro

Ile

Glu

635

Glu

Ala

Glu

Ile

Ala

715

Val

Gln

Leu

Thr
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Leu

Ala

Lys

620

Val

Pro

Val

Asp

Ser

700

Leu

Gly

Glu

Lys

Thr
780

Trp

Ala

605

Leu

Ala

Lys

Lys

Ser

685

Asp

Gln

Pro

Gln

Cys

765

Val

Glu

590

Gln

Lys

Trp

Gly

Glu

670

Leu

Lys

Ala

Asp

Cys

750

Asn

Arg

Arg

Thr

Gln

Glu

Lys

655

Glu

Arg

Gln

Arg

Trp

735

Val

Glu

Lys

Val

Met

Trp

Thr

640

Glu

Ser

Val

Gln

Leu

720

Lys

His

Glu

Asn



Leu

785

Trp

Cys

Asp

Arg

Thr

865

Phe

Val

Leu

Glu

His

Asn

Ser

Met

850

Glu

Ala

Gln

Asp

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

<220>
<223>

<400>
atgtggcgac tacgtcg

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

Ser Arg

Gln Val

Leu Cys
820

Glu Leu
835

Leu Ala

Val Arg

Glu Asp

Leu Ala
900

Ala Phe
915

4
17
DNA

Gly

Tyr

805

Arg

Glu

Ile

Arg

Gly

885

Glu

Ile

Val

790

Arg

Arg

Cys

Thr

Leu

870

Glu

Asp

Glu

Glu

Arg

Gly

Asn

Ala

855

Glu

Lys

Leu

Ala

Artificial sequence

Primer

4

5
20
DNA

Artificial sequence

Val

His

Phe

Asp

840

Asn

Lys

Lys

Lys

Leu
920

Asp

Phe

Tyr

825

Val

Thr

Asn

Ile

Lys

905

His

Pro

Leu

810

Tyr

Val

Leu

Val

Lys

890

Val

Gln

Ser

795

Lys

Tyr

Leu

Arg

Lys

875

Leu

Arg

Glu
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Leu

Thr

Gln

Phe

Gln

860

Glu

Leu

Glu

Lys

Ile

Ala

Arg

Trp

845

Gln

Val

Thr

Ile

Lys

Leu

His

830

Arg

Leu

Leu

Gly

Gln
910

Asp

Asn

815

Phe

Ile

Thr

Glu

Lys

895

Glu

Thr

800

His

Val

Gln

Asn

Asp

880

Arg

Lys

17



220>
<223> Primer

<400> 5
ttatttctcc tgatgaagag

<210> 6
<211> 20
<212> DNA

<213> Oryctolagus cuniculus

<400> 6
ccttctacaa cgagctgcgc

<210> 7
<211> 18
<212> DNA

<213> Oryctolagus cuniculus

<400> 7
tacagggaca gcacggcc

<210> 8

<211> 20

<212> DNA

<213> Homo sapiens

<400> 8
ttaggttatt ttgctgttgt

<210> 9

<211> 20

<212> DNA

<213> Homo sapiens

<400> 9
ttgtagtcac ttggtgtgcc

<210> 10
<211> 20
<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 10
ctgggctact tcgeecgtggt

Page 10

20

20

18

20

20

20



<210> 11

<211> 20

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 11
gggtggtcac ctggtgggcc

<210> 12

<211> 22

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 12
ctttaggtta ttttgctgtt gt

<210> 13

<211> 2@

<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 13
ttgtagtcac ttggtgtgcc

210> 14

<211> 1150

<212> DNA

<213> Mus musculus

<400> 14
ttgcactgca gccttcccag ttcttagget gegtaagetc tcttgettga

tgaccacttc tctactctgt tccaggctct cacacgcccg tgctcccage
acgcatgcge tccctgecta atactcctte cccttettet ctgttectcac
cttggcagag tgtgatttct ctgttagttg gtcacctgac agtgtatttg

tgttaatggt taactcatta atgttaatag gctttctctt ttactgtcta
Page 11

acactgaccc
ctgctcttac
agagcctagt
actcttatgg

actagattat

20

22

20

60

120

180

240

300



gaaatcctaa
atgaaaacat
atgtatctgt
aaatctttga
tacaatacac
caggaaagtt
aaagcattgc
aaaaatgtca
ctgtaaacgt
aactggttat
ttggcatagt
ctatatgtat
aacaaacaaa
cattcaaacc
cttgtgatag
<210> 15

<211> 23

<212> DNA

<213>

<220>
<223>

<400> 15

attaataaat
atagtaagaa
ggtctttgtt
ttgatatgta
aagatcacct
ctttccttgt
ttcgttcctt
gatatttgcc
ttggatgaaa
ggaaaatatt
tttcaaaaca
ctccagagta
caaacacttt

ctacatacat

aaactgaaga
aaaaacaatg
ttattttcac
ttctgaagtt
accacgggta
gtcatagtaa
attttggaga
attatacatt
tttagtctaa
tgtggaaagt
aaaatttgaa
cctacatgca
ttttggctct

ttaatttggt

Artificial sequence

atacacaaga tcacctacca cgg

<210> 16
<211> 23
<212> DNA
<213>

<220>
<223>

<400> 16

Artificial sequence

agtagcatta
caaatttgaa
tgacttttgc
cttgatgttc
aggggaaaat
tttctgtatt
ccataaaagc
cattatagtg
cagaatccaa
taatgatctg
tgtaaatagt
tcaaacttca
aaatatctta

atcagaagag

DNA sequence corresponding to sgRNA1l

DNA sequence corresponding to sgRNA2
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attcttatac
tgtatctaca
taattttaat
tttctgatta
agaccaggac
tcccatgata
aaatatatat
ttaaaatacc
aagtatgttt
gttttagaaa
ggagccaatt
ttctttcaaa
aaatatgttt

aactaatgta

tagttttact
ttttctcttc
ttttttgcag
tgatgccagt
ctgctgtcag
cctcagatac
gttttggaag
taggcaaaaa
gtaaaatgta
taactttcaa
aattcttttg
aaaaaaagaa
taaatgataa

tgctccttgt

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1150

23



ccagttacaa tacacaagat cac 23

<210> 17
<211> 120
<212> DNA

<213> Artificial sequence

<220>
<223> Homologous fragment for introducing point mutation

<400> 17
ttgatatgta ttctgaagtt cttgatgttc tttctgatta tgatgccagt tacaatacat 60
aagatcacct accacgggta aggggaaaat agaccaggac ctgctgtcag caggaaagtt 120
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