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9203

DNA

Plasmid

1

cttcaataga atgtgttaca gagcccataa taatgagact

tgtataaaag tcaactgttce cactcattga gaccacaact

attccteoctt gttgctecata atctgtaacc gtgtctcaaa

gataccacag ccaaccacag cctgtcatta atgacatcgce

.gcaagaagct

tactcccatt

tttttatcac

tctgcacatc

atgattagtc

catctcecetyg

tttatcattt

aacccacctt

60

120

180

240
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ggagatgtac

atcaggtttt

gatttattat

ccattttett

gtctcgatat

aacttgtcte

tgaaggaatc

actgtcatct

tcgttgtgga

tgcggetett

aatgtagcta

atcagacact

ccaattecceg

caacggcagg

acttattctg

tgtacgagta

tcagaagact

gtecatctgea

tgatcacccce

aaccttccaa

tacaaaaaaa

gttcgtgaga

ggattgtgtc

ggatgcggea

ttgattgagg

tgactacagt

cgttggcaaa

cegtecatege

actcttttaa

tgtcagetat

gcggttcaag

gtagggttag

tttgcagtga

ccatcagetg

atcgaaagcet

aaaaactacc

tcgettggte

taccgatgtc

caaacagagt

atctggttac

atagcattga

tgcgattgte

agtatgaata

gacgtgatac

ttattaggtc

17

ccttgtecegg

ggtatagttg

taatatctat

cactccactg

tgcaacttte

gacaatgtcg

aggcttaaaa

tgatctgacc

ggatggtatg

tttatcactg

cacaatgage

tatatgaccc

ctatgttgtce

cgagactcat

cgctctgacce

gttggggtcet

gggtgcggag

aggtcagtaa

cagtatgact

ggttttgaca

tgtgagtatc

ttgagatcaa

agaacagtgc

cgatatgaga

tctgtegttyg

agtcacacgg

cgcttegagt

tgctatacta

gacctggaca

ttcecggeecta

gtgttcacag

ctegtggtat

aatcacgtga

cagtgcacct

tctgtttgaa

catgggaaat

tegtetgtga

catgagcaaa

aatggatcat

tctttetgte

agaagcctta

tctgtagect

tactcatgga

aagaaagggt

tgtaccgtac

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140
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taatacagta

cgatttegte

ctccaagacce

tgatttctet

ggacgtgtgt

ttctacaagg

gggcggcgcece

ccgtgacgat

gaagctgtce

tecegatgec

cgaacgocag

tctegecegaa

tteccgaatac

cgaaaatgac

tcataagtgce

acacaatggg

cgcccegcetyg

gtggcecgage

gcagctcetgg

ctcggateca

gtcecececggga

tacaatccat

cagcggtcecca

ctgatggtcg

gccggaageyg

caagacgtag

acgtttggtg

cgcaagegac

ccagagcgcet

ggcgacgata

caaccgecct

aaggcagtgt

tcgatcagat

ctectcectacge

ggaggacgag

tcggetgtac

gccaacccegt

gtgatcgaag

tcatctacct

agaagaatca

cccagcgegt

gcgggaccag

aggccegatca

gceggeacct

gtcatgcccce

18

taccaaccce

agtcgaagca

tgccaagaac

cattctegtce

aaggtcaaca

agaactggag

tccatgtget

ttaggctggt

gecctggacag

taatggggaa

cggccgcecat

tgacgaaggc

tecgtegeget

gtcctacgag

gcgcccacceg

acactctcag

caattgacgg

agcggtgtag

taccgtctct

agggtgaggc

atccaggcag

cgccgaggceqg

aagagcogeg

catggeectge

ggccatccag

gcceggegata

ttgagcgagg

ccagcgaaag

ttgcatgata

gaaggagctg

tcctecegtt

aggctcttag

caggcgctac

cgggcgacga

ctggagagag

acaaggtata

gcataaatcg

agcgatecctt

aacgcgggea

cctegegteg

atggcectget

gecgtgcaaga

cggtecctcege

aagaagacag

actgggttga

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040
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aggctctcaa

ccagtagaat

tcagetttet

cagcatctcc

caggttgtgce

aacaagcgct

taacctctaa

ctcetcecaata

tceggtagac

gtcaagaccec

ctgggcaatg

ggagtacteg

tctggecage

gtcagagacg

agcaatgatt

gggcatcggt

tetggtggta

tcaagcctca

gtatcgagaa

agtatcatac

ccatacttge

cagttaatct

ggatctcggt

atgacatcct

acccecggyggg

aagccaacca

ccagtggeca

ttctegttgg

tccteettct

ccggttececgg

cgacgctete

ttgtgactgg

tataagtata

acacaacaac

atactcgatc

acgctctcta

tctggtaage

tctggcegta

caacagttcg

tcagaataag

caaactcggy

gagagcectt

gagaggggac

tctgttcaga

gtacaccgtg

19

ccttatgega

ggatgtagtt

agtagttcaa

atgcccecatt

agacaggtcg

tatacacagt

ctcececagececa

cagacctcgg

gtactgctgt

ccagtcectea

gteggatcegg

gcaagacagc

caggaactcc

gacagtttcc

ggcgttggtyg

ctecctgeatt

gagaataagt

tcgtattage

ggacagatca

tctgaccatc

taaatgacat

gcecttetggt

ccgacaatta

ccgagagcegt

gagtcgeect

gcaagcetceaa

teggecagea

ttgtactggg

tcggcaccag

atatcggacce

aggaagcagc

catacacaag

tacttgtacc

tgcggataca

atacaagctg

atccatagtc

atcgecttgge

tgatatccgt

cteceettgte

taggteggtt

tggtctgett

tgagcagacc

agttctegta

ctaegecaggec

actcggegat

2100

2160

2220

2280

2340

2400

2460

2520

2580

26490

2700

2760

2820

2880

2940
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tcggtagaca

gtectegaac

ggcgtaggtyg

gaccttateg

gttggttttc

gttagctecga

gtctgcagaa

gttacgagtt

aagaacgtca

gcecagcaatg

cagacccaca

ggagtcgtac

ggcgectaca

gacgatcagc

ctgtcecctga

/ P

ccgttettgt

aggaagaaac

aagtcgtcaa

gcaagctcaa

ttggctgeca

gcttegtagg

ctttttatcg

agttgaactt

atggctctct

acgttgeagc

gcctcocaacg

tccaaaggcg

atccatgccea

ggtccagtga

tggtegtceat

actggtgectt

cgtgcttaag

tgatgtcgat

tgagctectt

cgagcttgag

agggcatttt

gaaccttatc

atagatagac

gggcgtegcee

tgatattgtt

aagaatgtat

gcaatgacga

acccgttcca

tcgaagttag

ctacctgect

20

gacagtgttg

agcaagttcc

atgggtcttg

ggtggtggta

cactcgagceg

ggtggtgaag

tggggcagtg

tggactatac

tttgccgaca

gtecggccaac

cgtcaaagtyg

gtcagacagg

tgtgcectaegece

gctggtaaga

ggacagcatg

ccaatatctg

ttgaggggga

atcatgcaca

acatccagag

gcaaaggcgg

aggagactga

aagtatatgt

ggctatcggt

aaaatgtgat

cgcgcogaaa

atccaagcac

aggcagacaa

gaggcggcat

gccgcgagceg

gcctgecaacyg

cgaactttet

gcacagtgce

cataaggtec

aagcacacag

acttgtggac

aataaattta

tatggtaata

ccaaattaga

catgatgaaa

acgcagctgt

actcatagtt

ggtatagggc

aaatcgccgt

atccttgaag

cgggcecatccecce

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840
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gatgcegecyg

cgccagcaag

gcegaaacgt

gaataccgea

aatgacccag

aagtgcggcg

tctecaaggge

tagatcttca

tctgecgatce

tcttetgtgg

cgagaggceyg

gactccaaga

atccagctgg

gtggctcggg

gceccatgtga

gaagcgagaa

acgtagccca

ttggtggcegyg

agcgacaggce

agcgcectgceeg

acgatagtca

atcggtcgac

actttgtgtc

tggtggagga

gtctcocggcecaa

gageccyggyg

ccggageeac

gtgagattcc

ttgttactgc

cttccocagec

gaatcataat

gcgegtegge

gaccagtgac

cgatcategt

gcacctgtec

tgeceecegage

getetocett

ctccacctet

gggcaaggct

cggectacgga

actcaccgga

caacacggac

caacatccac

cgectettte

tcgaacacgg

21

ggggaaggcc

cgeccatgecg

gaaggcttga

cgcgctecag

tacgagttge

ccaccggaag

atgcgactcce

gcegtegaca

ggcgtteceg

cagtccaagt

accatcattce

gatttcctgg

aactcggtca

tggcccaage

ttcaacgaat

atccagectce

gcgataatgg

gcgagggcgt

cgaaagcggt

atgataaaga

gagctgactyg

tgcattagga

ccgagceactt

agteccgacga

gggtcgecaga

gacctggtta

ttcgaatgat

acatggtgec

agccttecgg

tcctgeagac

gcgtegcegaa

cctgettete

gcaagattec

cctecgececgaa

agacagtcat

ggttgaaggce

agcagcccag

caacaagctyg

tctecatgggt

gecacgtgatce

cgttgtegga

caagggatgce

cgtcgatcac

cgtggttgtc

cctccagaag

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740
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tacggttaca

gttgttgagg

cttcecceoecagt

cgagacgctyg

atgggtatct

gttgagcttg

gtcggtggac

gatgcgaagce

tgagcagact

tcgcaataat

ttgagcgtaa

cagaactcgt

ttgtcacgca

ttatatcaga

ggtcgaagge

/ P

aagtttctgt

actcgcagga

ctaccaaggc

agtggaccgg

acctggetta

ctttgcecgaa

gtggtggtaa

attgccattt

atttttgtat

tacagcattt

atttgatagce

aatagttaca

aggttctaca

cgggcaaced

tecgectgaata

cgaggactac

ctetgeoectyg

cceccgagety

agtcegatttg

cctggtgget

ggtggagctyg

caagtaagca

tgttatttgt

gatttaatta

ttcecgtttgag

gtttgctgat

tacggcaata

aactcatggg

acttagacac

ggagacttga

22

gtcacctgge

tatcectetge

gatgactcca

tcegetggta

gteggettcece

tctgagcaga

gtgccgtagg

taccgtgtaa

attatgatat

atggtttgta

gagcaagtgg

caactatcag

gttccattta

cgtggeeggyg

cagtctggcce

gtctggetet

tacactttgt

atgctegatc

agggcegttga

tggatgccece

cccttgataa

gagtgccttg

tggtgattat

atatgactaa

ttgtagccag

aagcatggga

tgacatcaca

aatatactcet

tegggtgtty

cttgtagtag

ggagaagttt

gctecgatgac

tgctetetet

cgaggctcaa

ccagtccaag

gctgaagagt

accataaggce

tgcttgtcetyg

atgtgaggtyg

tgctcaaaaa

atctcatccecc

tacatgccag

atatcaatac

acgtcaatgyg

ttaatggtgg

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640
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ccteagceteg

agggagcaga

caaagtcgga

ggtactcgag

tgataccctt

cagtggacac

aggccttcte

cagagggagt

cggcaggtceg

gctgatgggt

cgtggtggec

ggaaagtacc

ccatgcegtg

tgacaggagg

cggcggaace

cttggecgaca

agcaccgaat

gtagacctceg

agactgectgc

cttetecettg

aaggtagatg

gatggaagag

gtggtagttg

ccacacagag

agggccatcece

agacagggca

tcegtagggg

ctetegaaca

ctggaaatca

accaacaagc

ccecteggeat

cggtccagac

acggaaagca

tecgaaggtga

aggagettgy

tcaccettgt

ccctecaaget

gtgatggcct

aggttggggg

tcacccagac

gacagtcgga

atgatacctc

ccgtatcgga

acagcgtect

teggggagga

23

tgaactcaaa

caaactgetg

tggggatgcce

accagtcggg

cggcagcaac

cctcggagat

gaggcaggtt

tgtagtaagc

tggcteggag

caatggagtc

cggcaccagce

cgtaagegtt

tatatcggcec

tcecategggt

cctcecgtggat

ggcatcgtag

gtgagagtat

atcggggaaa

cagagagatg

acagatggca

gagctggtaa

ctgtegggtce

agcggaggte

ccaggcgaca

atgggtagca

ggcgtaggag

cataccgtte

ggagtagtca

caggtttgag

cttggtgagg

acctgctgga

cgagaccagce

acagactttc

acaccggcag

acctcagaac

ccacccettgg

agagacagga

tegttacegt

gtcteaatgg

acccagataa

acgaagttaa

atgatagcgce

ccaaggtggg

ccggtcagat

acaatctcgg

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540




10

15

20

25

30

1Wall309F

acagctttceg

atcccteggg

ccttaccgta

tattttctece

atctgctctg

ccetgacggg

agctgecatgt

gtgatacgcec

ggcacttttce

aatatgtatc

aagagtatga

cttectgttt

ggtgcacgag

cgccocgaag

ttatcccgta

agaagcaacg

cagctetege

cttggcgaag

ttacgcatct

atgccgecata

cttgtetget

gtcagaggtt

tatttttata

ggggaaatgt

cgctecatgag

gtattcaaca

ttgectcaccce

tgggttacat

aacgttttcc

ttgacgecgg

gecattgtcgg

ttgaategtc

agctegtteo

gtgcggtatt

gttaagccag

cceggceatece

ttcaccgtca

ggttaatgte

gcgeggaacc

acaataaccc

tttcegtgte

agaaacgctyg

cgaactggat

aatgatgagc

gcaagagcaa

24

cgggggtgta

ggatgatcte

‘actccttctc

tcacaccgca

ceceecgacace

gcttacagac

tcaccgaaac

atgataataa

cctatttgtt

tgataaatgc

gcececttatte

gtgaaagtaa

ctcaacagcg

acttttaaag

cteggtegec

ggtaggcaga

agagtgctce

ggcgttggeg

tatggtgcac

cgccaacace

aagctgtgac

gcgegagacg

tggtttctta

tatttttcta

ttcaataata

cottttttge

aagatgctga

gtaagatcct

ttctgectatg

gcatacacta

gecttetecc

ttgggatact

cctgatgcgg

totcagtaca

cgctgacgeg

cgteteecggy

aaagggccte

gacgtcaggt

aatacattca

ttgaaaaagg

ggcattttgce

agatcagttyg

tgagagtttt

tggcgceggta

ttctcagaat

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440
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gacttggttg

gaattatgeca

acgatcggag

cgecttgate

acgatgcetg

ctagecttcca

ctgcgctegg

gggtctegeg

atctacacga

ggtgcctceac

attgatttaa

ctcatgacca

aagatcaaag

adaaaaaccac

ccgaaggtaa

agtactcacc

gtgctgeceat

gaccgaagga

gttgggaacc

tagcaatggce

ggcaacaatt

ccettecgge

gtatcattgc

cggggagtca

tgattaagca

aacttcattt

aaatcecctta

gatcttcttg

cgctaccagce

ctggetteag

agtcacagaa

aaccatgagt

gctaaccget

ggagctgaat

aacaacgttg

aatagactgg

tggctggttt

agcactgggg

ggcaactatg

ttggtaactg

ttaatttaaa

acgtgagttt

agatcctttt

ggtggtttgt

cagagcgcag

25

aagcatctta

gataacactg

tttttgecaca

gaagccatac

cgcaaactat

atggaggcgg

attgctgata

ccagatggta

gatgaacgaa

tcagaccaag

aggatctagg

tegttecact

tttctgegeg

ttgccggatc

ataccaaata

cggatggeat

cggccaactt

acatggggga

caaacgacga

taactggcga

ataaagttgc

aatctggage

agcectceecg

atagacagat

tttactcata

tgaagatcct

gagcgtcaga

taatctgectg

aagagctacc

ctgtccttet

gacagtaaga

acttctgaca

tcatgtaact

gcegtgacace

actacttact

aggaccactt

cegtgagegt

tatcgtagtt

cgcetgagata

tatactttag

ttttgataat

ccccgtagaa

cttgcaaaca

aactcttttt

agtgtagccg

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340
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tagttaggcc

ctgttaccag

cgatagttac

agcttggagce

gccacgette

ggagagcgca
8700

tttegeecacce

tggaaaaacg

cacatgttct

tgagctgata

gcggaagagc

agctggcacg

agttagctca

tgtggaattg

aagctteccecat

/ P

accacttcaa

tggctgctge

cggataaggce

gaacgaccta

ccgaagggag

cgagggagcet

tctgacttga

ccagcaacgc

ttecctgegtt

ccgetegecyg

gcccaatacyg

acaggtttcc

ctcattaggce

tgagcggata

gggatatcge

gaactctgta

cagtggcgat

gcagceggteg

caccgaactg

aaaggcoggac

tccaggggga

gcgtecgattt

ggccttttta

atcccetgat

cagccgaacy

caaaccgect

cgactggaaa

acceccaggcet

acaatttcac

atg

26

gcaccgecta

aagtcgtgte

ggctgaacgyg

agatacctac

aggtatccgg

aacgcctggt

ttgtgatgcet

cggttceectgg

tctgtggata

accgagegca

cteceeecgege

gcgggeagtyg

ttacacttta

acaggaaaca

catacctcege

ttaccgggtt

ggggttcgtyg

agegtgaget

taagcggcag

atctttatag

cgtcaggggg

ccttttgetyg

accgtattac

gcgagtcagt

gttggccgat

agcgcaacgc

tgetteegge

gctatgacca

tctgcectaate

ggactcaaga

cacacageec

atgagaaagc

ggtcggaaca

tcectgteggg

geggagcecta

gecttttget

cgcctttgag

gagcgaggaa

tcattaatgce

aattaatgtg

tegtatgttg

tgattacgcc

8400

8460

8520

8580

8640

8760

8820

8880

8940

2000

9060

9120

9180

9203
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<210> 2
<211>
<212>

<213>

<400> 2

gcgceccaata

cgacaggttt

cactcattag

tgtgagcgga

atgggatatc

taagttacgc

aaaaccctgg

gtaatagcga

aatggecgect

ggtgcactct

caacacccgce

2725

DNA

/ P

Plasmid

cgcaaaccgc

ccegactgga

gecacceeagg

taacaatttc

gcatgcctge

gtggatccce

cgttacccaa

agaggcaecge

gatgcggtat

cagtacaatc

tgacgcgccece

ctcteceeege

aagcgggcag

ctttacactt

acacaggaaa

agagctectag

gggaattcac

cttaategece

accgategec

tttetectta

tgctetgatg

tgacgggectt

27

gcgttggecyg

tgagcgcaac

tatgcttecg

cagctatgac

agtcgacggyg

tggcecgtegt

ttgcagcaca

cttecccaaca

cgecatetgtg

ccgeatagtt

gtectgetecce

attcattaat

gcaattaatg

gctegtatgt

catgattacg

ceeggtaceg

tttacaacgt

tccececttte

gttgegeage

cggtatttca

aagccagecec

ggcatecceget

gcagctggca

tgagttagct

tgtgtggaat

ccaagettec

cggecgeact

cgtgactggy

gccagctgge

ctgaatggcg

caccgcatat

cgacaccegc

tacagacaag

60

120

180

240

300

360

420

480

540

600

660
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ctgtgaccegt

cgagacgaaa

tttecttagac

ttttctaaat

aataatattg

tttttgcgge

atgctgaaga

agatcecttga

tgctatgtgg

tacactatte

atggcatgac

ccaacttact

tgggggatca

acgacgagcg

ctggecgaact

cteegggage

gggcctegtyg

gtcaggtggc

acattcaaat

aaaaaggaag

attttgcectt

tcagttgggt

gagttttcgce

cgcegogtatta

tcagaatgac

agtaagagaa

tctgacaacyg

tgtaactcge

tgacaccacyg

acttactcta

tgcatgtgtce

atacgectat

acttttcggg

atgtatccge

agtatgagta

cctgtttttg

gcacgagtgg

cccgaagaac

tcececgtattg

ttggttgagt

ttatgcagtg

atcggaggac

cttgategtt

atgcctgtag

gcttccecgge

28

agaggtttte

ttttataggt

gaaatgtgcg

tcatgagaca

ttcaacattt

ctcacccaga

gttacatcga

gttttecaat

acgcecgggea

actcaccagt

ctgccataac

cgaaggagct

gggaaccgga

caatggcaac

aacaattaat

accgtcatca

taatgtecatg

cggaaccect

ataaccctga

ccgtgtegece

aacgctggtyg

actggatctce

gatgagcact

agagcaacte

cacagaaaag

catgagtgat

aaccgctttt

gctgaatgaa

aacgttgcgce

agactggatg

ccgaaacgceg

ataataatgg

atttgtttat

taaatgecttc

cttattcect

asagtaaaag

aacagcggta

tttaaagttc

ggtcgecgea

catcttacgyg

aacactgcgg

ttgcacaaca

gccataccaa

aaactattaa

gaggcggata

720

780

840

900

960

1020

1080

1140

12060

1260

1320

1380

1440

1500

1560
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aagttgcagg

ctggagocey

cctoeccgtat

gacagatcge

actcatatat

agatcetttt

cgtecagaccec

tctgetgett

agctaccaac

tecttetagt

acctegetet

ccgggttgga

gttegtgceac

gtgagctatg

gcggeagggt

accacttetg

tgagcgtggg

cgtagttatc

tgagataggt

actttagatt

tgataatcte

cgtagaaaag

gcaaacaaaa

tetttttecg

gtagcegtag

gctaateoctg

ctcaagacga

acagcceagc

agaaagcgoc

cggaacagga

cgcteggece

tctegeggta

tacacgacgg

gcctcactga

gatttaaaac

atgaccaaaa

atcaaaggat

aaaccacoge

aaggtaactyg

ttaggccace

ttaccagtgg

tagttaccgg

ttggagcgaa

acgcttceeg

gagcgcacga

29

tteeggetgyg

tcattgeage

ggagtcagge

ttaagecattyg

ttcattttta

tccettaacyg

cttettgaga

taccageggt

gcttcagecag

acttcaagaa

ctgcetgecag

ataaggcgca

cgacctacac

aagggagaaa

gggagcttec

ctggtttatt

actggggcca

aactatggat

gtaactgtca

atttaaaagg

tgagtttteg

‘tecttttttt

ggtttgtttyg

agcgcagata

ctetgtagcea

tggcgataag

gcggteggge

cgaactgaga

ggcggacagyg

agggggaaac

gctgataaat

gatggtaagc

gaacgaaata

gaccaagttt

atctaggtga

ttccactgag

ctgcgegtaa

ccggatcaag

ccaaatactg

ccgcectacat

tcgtgtetta

tgaacggggg

tacctacagc

tatccggtaa

gcctggtatce

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460
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tttatagtcc

caggggggcyg

tttgctggea

gtattaccge

agtcagtgag

<210> 3

<211> 6817

<212> DNA

<213> Plas

<400> 3

cgggecccgtce

gtcatagctg

cggaagcata

gttgcgcetca

cggccaacgc

tgactecgcectg

aatacggtta

/ P

tgtcgggttt

gagccectatgg

ttttgecteac

ctttgagtga

cgaggaagcyg

mid

gactctagag

tttectgtgt

aagtgtaaag

ctgceegett

gcggggagag

cgctecggteg

tccacagaat

cgcecacctet

aaaaacgcca

atgttcttte

gotgataceg

gaaga

ctctgcagge

gaaattgtta

cctggggtge

tceagteggg

gcggtttgeg

ttcggctgeg

caggggataa

30

gacttgagcg

gcaacgegge

ctgegttatce

ctecgceegeag

gatatcccat

tcegectcecaca

ctaatgagtyg

aaacctgteg

tattgggcge

gcgagcggta

cgcaggaaag

tcgatttttg

ctttttacgg

ccctgattet

ccgaacgacce

ggaagettgg

attccacaca

agctaactca

tgccagetge

tcttecogett

tcagctcact

aacatgtgag

tgatgctegt

ttectggect

gtggataacc

gagcgceagceg

cgtaatcatg

acatacgagc

cattaattgc

attaatgaat

cctegeteac

caaaggcggt

caaaaggcca

2520

2580

2640

2700

2725

60

120

180

240

300

360

420
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gcaaaaggcc

ccctgacgag

ataaagatac

gecegettace

ctcacgetgt

cgaacccccc

cccggtaaga

gaggtatgta

aagaacagta

tagctcttga

gcagattacg

tgacgctcag

gatcttecace

tgagtaaact

ctgtcectattt

aggaaccgta

catcacaaaa

caggegttte

ggatacctgt

aggtatctca

gttcageceg

cacgacttat

ggcggtgcta

tttggtatet

tcecggcaaac

cgcagaaaaa

tggaacgaaa

tagatccttt

tggtctgaca

cgttecatceca

aaaaggccgc

atcgacgcete

cccectggaag

cegeetttet

gttcggtgta

accgctgege

cgccactgge

cagagttctt

gcgetetget

aaaccaccgc

aaggatctca

actcacgtta

taaattaaaa

gttaccaatg

tagttgcectg

31

gttgctggeg

aagtcagagg

ctcectegtyg

ccetteggga

ggtegttege

cttatcecggt

agcagccact

gaagtggtgg

gaagccagtt

tggtagcggt

agaagatcct

agggattttg

atgaagtttt

cttaatcagt

actcceecgtce

tttttceata

tggcgaaacc

cgctcteectg

agcgtggcgce

tccaagetgyg

aactatcgtce

ggtaacagga

cctaactacg

accttcggaa

ggtttttttg

ttgatctttt

gtcatgagat

aaatcaatct

gaggcaccta

gtgtagataa

ggctcegece

cgacaggact

ttcegaccct

tttctcatag

gctgtgtgea

ttgagtccaa

ttagcagagce

gctacactag

aaagagttgg

tttgcaageca

ctacggggte

tatcaaaaag

aaagtatata

tctecagegat

ctacgatacg

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320
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ggagggctta

tccagattta

aactttatcc

gccagttaat

gtcgtttggt

coccatgttyg

gttggccgcea

gccatcecgta

gtgtatgegy

tagcagaact

gatcttaccyg

agcatctttt

aaaaaaggga

ttattgaagc

gaaaaataaa

/ P

cecatetggeco

tcagcaataa

gcctecateco

agtttgcegea

atggcttcat

tgcaaaaaag

gtgttatcac

agatgetttt

cgaccgagtt

ttaaaagtge

ctgttgagat

actttcacca

ataagggcga

atttatcagg

caaatagggg

ccagtgetge

accagccagce

agtctattaa

acgttgttgc

tcagctccgg

cggttagetc

tcatggttat

ctgtgactgg

gectettgece

tcatcattgg

ccagttcgat

gegtttetgg

cacggaaatg

gttattgtct

ttcegegeac

32

aatgataccg

cggaagggec

ttgttgecegg

cattgctaca

ttceccaacga

ctteggtect

ggcagcacty

tgagtactca

ggcgtcaata

aaaacgttct

gtaacccact

gtgagcaaaa

ttgaatactc

catgagcgga

atttccccga

cgagacccac

gagcgcagaa

gaagctagag

ggcatcgtgg

tcaaggcgag

ccgategttg

cataattctc

accaagtcat

cgggataata

tcggggegaa

cgtgcaccca

acaggaaggc

atactcttce

tacatatttyg

aaagtgccac

gctecaccgge

gtggtectge

taagtagttce

tgtcacgete

ttacatgatc

tcagaagtaa

ttactgteat

tctgagaata

ccgegcececaca

aactctcaag

actgatcttc

aaaatgccgce

tttttcaata

aatgtattta

ctgacgtcta

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220
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agaaaccatt

tctecgegegt

cacagcttgt

tgttggcggg

gcaccataaa

tgtcgctatg

ctctaggttce

tcacactgaa

tctecattgag

aaactccceca

cecacttccac

gaagctccca

tcaacagggt

ctagatagta

gatgacgagg

/ P

attatcatga

ttcggtgatyg

ctgtaagcgg

tgtcggggct

ttetgetteg

aacgcttgac

aaactccgaa

aatcaaaatc

tccececttag

cctgacaatg

ttactaaata

cttattctac

cttctttece

gatagggaca

catttggcta

cattaaccta

acggtgaaaa

atgccgggag

ggcttaacta

gtatgatagg

tgccacaagc

caactaaagg

aaggggactt

gacatctgcg

tcttcagect

agtaaagaaa

acccectatg

cgctgattct

gtgggaatct

ccttaagaga

33

taaaaatagg

cctectgacac

cagacaagcc

tgcggcatca

aagagccgac

cagttatccc

atcgataggce

ttaccectttt

ttatctttta

ggaaaggaat

cgataagggt

tctecttecaca

gccaagocag

cgttaatcca

gtcatagtta

cgtatcacga

atgcagctcce

cgtcagggeg

gagcagattg

atcgaaggat

tgtggtaact

cacactttea

gttctacatyg

acagatgtge

gctagaaaat

agtggtattt

atgtcaaact

ttecacttgge

ttecatgegeg

cteccocegecegt

ggcecttteg

cggagacggt

cgtcagcggg

tactgagagt

Caaaaagcaa

tttcectggeac

tggtttgtat

agatttectgt

cgececeagec

ggttgttaaa

caccggagec

agagtcaagce

tgtggtttcg

tcactaatta

ttaccegege

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120
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ttggttgaat

attgttttac

taccagttct

gctgeccagtt

cagagccaat

attctatcaa

cgtgaaaact

aaagctgecc

tgactcegtt

agttacgttg

ggagaaggcc

cgtgtecaac

gaatatttgc

cagagcttgyg

cttgagettt

ttcttcactt

aaccatcgea

ggggcggttyg

gcceagecgce

ccttateccyg

ctagaggctyg

attccttect

ccetecttecyg

aaaaagaaaa

ccgtggagaa

cttatcgggce

tgctgttcac

tactaccacc

tceteettga

tccataacaa

tgacattcag

aagctatgtt

atgatgtgga

cagtcccttg

aagttacgga

ttcaccttygg

gcgggtttte

gaacgatacc

gataactcct

tccacatcca

cgtacgecgac

acggaacctt

aagatcactct

agttgegaca

gttecttetge

34

agcactgggce

ttaattagac

cggagcgacg

gggtctecceca

tctattttge

agacctgctg

aaggggcgte

ctatctctag

tcecaagactt

agtgccggaa

agttatgcca

tccoccactte

agagtcgaca

catgtcttga

cteccaggaag

agaaatcact

agtcagattc

cagtgtetge

cgctteoecate

cgactteect

cggttatcag

acaagtgcat

acaaactaat

gtgccaccgt

tttcaaccgg

ccccttagga

agtcttcaaa

aaggcctgtt

tagtatcttyg

tccatgggtg

ttgcgtecaac

ccettgtecg

cgegggtecyg

caccaaccec

tatctacatt

tacgacttgg

cggaggggac

tccagggtgt

ccceacatte

cttecectttt

tcgacttacce

gttctcattt

tctecggtgta

gcttcectetet

gtttgatcat

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020
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ggttttggtg

gtcatacaca

gctacttgta

catgeggata

tcatacaagc

atatccatag

gtatcgcettyg

tatgatatcc

gtcteccettg

cttaggtegg

aatggtctge

- catgagcaga

ggagttctcg

agctegecagy

ccactcggeg

tagtggtagt

agtcagettt

cccageatet

cacaggttgt

tgaacaagcg

tctaacctet

gcctectceaa

gttcecggtag

tegtcaagac

ttctgggeaa

ttggagtact

cctetggeca

tagtcagaga

ccagcaatga

attcggtaga

gcagtggtgg

cttcaagcct

ccgtatcegag

gcagtatcat

ctccatactt

aacagttaat

taggatctcg

acatgacatc

ccaccecggyg

tgaagccaac

cgecagtgge

gcttctegtt

cgtectectt

tteceggttee

caccgttett

35

tattgtgact

catataagta

aaacacaaca

acatactcga

gcacgctetce

cttctggtaa

gttctggcecg

ctcaacagtt

ggtcagaata

cacaaactcg

cagagagccc

gg9agagggy

cttctgttca

gggtacaccg

gtactggtge

ggggatgtag

taagtagttce

acatgceccca

tcagacaggt

tatatacaca

gccteccage

tacagacctc

cggtactgcet

agcecagtect

gggtcggatc

ttgecaagaca

accaggaact

gagacagttt

tgggcgttgg

ttgacagtgt

ttgagaataa

aatcgtatta

ttggacagat

cgtctgacca

gttaaattac

cageccttetg

ggccgacaat

gtccgagage

cagagtcgcc

gggcaagctc

gcteggcecayg

ccttgtactg

ccteggeace

tgatatcgga

tgccaatatc

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920
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tgcgaacttt

gagcacagtyg

cacataaggt

agaagcacac

ggacttgtgg

ggtagtttat

gegctcatcg

ccggtactge

ggcgtgetge

ctgtceecgacc

gactacgcga

ctatgagcaa

tgcagtcgtce

tcecececteca

ttcagtaatg

ctgtcctcga

ccggegtagyg

ccgaccttat

aggttggttt

acgttagcte

cacagttaaa

tcatcctegg

cgggectett

tagcgctata

gctttggceecg

tcatggecgac

aagaacatga

tatccacttg

ttgctacaaa

atgtagtcca

acaggaagaa

tgaagtcgtce

cggcaagetc

tcttggetge

gagcttegta

ttgctaacgc

caccgtcacc

gcgggatatc

tgcgttgatg

ccgeeccagte

cacaccegte

tctgacagga

tcttctecte

gaaaccgtga

gcgcctctat

36

accgtgctta

aatgatgtcg

aatgagctcec

cacgagcettg

ggagggcatt

agtcaggcac

ctggatgctyg

gtccattcecg

caatttctat

ctgetegett

ctgtggatcc

aaacatcgeca

tecgecteotcett

tacaatttga

caaactcgtt

agagcaagtt

atatgggtct

ttggtggtgg

agcactcgag

ttggtatcaa

cgtgtatgaa

taggcatagg

acagcatcgc

gcgcacccgt

cgctacttgy

gtaaagtcac

gtttgtgcag

ctctaatgec

gctgagacat

aaatatattt

ccttgagggyg

tgatcatgeca

taacatccag

cggcagaggce

gctttaatge

atctaacaat

cttggttatg

cagtcactat

tectcecggagceca

agccactatc

gatagcttaa

atcatatgat

ttgtcaactc

gtacgcgtga

tgctaaacaa

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820
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actgcttaaa

tttegggtgt

tggtctttta

attttgecgtc

acaagcgtag

ggaggtttga

atttggggte

ggtctetggt

gtttattttg

aaagggtgga

cggcetategg

ttgtaagatc

ttgctgcaca

aatgagagtg

agcagactgyg

gcttgecatge

gagttgacaa

tacccttgge

cggcatgggt

attccagact

tatgtgggga

aattggggca

cgacttccag

aaaattcgca

agtgacgggg

tctggectggg

gccecteget

cacgagagaa

acgtggtatt

gtagcagaaa

ttttgaatga

ggagagagag

taaagtccca

tacccggatg

gcagtaccct

gaagggggct

attggggctg

acgccctcac

cggttttaat

ttctgtggga

gtgcaattgt

ccactctacg

ggaggaggtg

acggtgtagt

cgtggagttg

37

ttcttatact

aaaagaagag

accacaaagc

gccagacaaa

acgcccttaa

ctcgeegggy

ttttttggga

cagccccetec

ttggcaagtt

ggtagacggt

gaaaataccg

gctcaccata

gatcgagcga

gtgggagcga

gatcggtcgt

cagaaggaaa

gaaaggtaat

aaaaaaattt

gaaactagta

cggcaagtgt

ttgggcecege

cacaaatgcg

tttgcagecct

gggacatatg

tgtgggtgge

tttatateccg

cgggcteecat

ctacgggcag

aacgcaaagc

agtgattggt

tgcttaacga

tcggggacgg

tcagtagtct

caaagtctga

gggaaccggyg

tactgggtca

ccgeccaaccc

ctttgccaaa

atctggtgga

ggattgcgac

ccgacagecg

ctctgectet

ggtaacctgce

caagcceggec

gtctgggggyg

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720
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tgttacggtyg gcacggtacg ggtgcgatac gagcaacaat ccccaattge agtcegtattg

ttttgcaata tagatggtta ctgtggggaa tgggtac

<210>

<211>

<212>

<213>

<400>

29
DNA

Oligonucleotide

4

atataggtac ccccacagtt ctcactcag

<210>

<211>

<212>

<213>

<400>

5
29
DNA

Oligonucleotide

5

atataggtac ccataagacg cctcgttge

<210>

<211>

<212>

<213>

<400>

20
DNA

Oligonucleotide

6780

6817

29

29
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tccagaageg ctacaaagag

<210>

<211>

<212>

<213>

<400>

7
26
DNA

Oligonucleotide

ggatcctgaa ggttgcagtc gtagtce

<210>

<211>

<212>

<213>

<400>

26
DNA

Oligonucleotide

ggatcctgceg atctcgatga gtgatg

<210>

<211>

<212>

<213>

<400>

20
DNA

Oligonucleotide

9

gecccagaaga ttggaatgac

39

20

26

26

20
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40
<210> 10
<211> 31
<212> DNA
<213> Oligonucleotide
<400> 10
atataccgcg ggatteccgece aagtgagact g 31
<210> 11
<211> 26
<212> DNA
<213> Oligonucleotide
<400> 11
ggatccegtce gaggaagtag gtcecatce 26
<210> 12
<211> 26
<212> DNA
<213> Oligonucleotide
<400> 12
ggatccgega gettgatgag gaatag 26
<210> 13
<211l> 31
<212> DNA
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41

<213> Oligonucleotide

<400> 13

atataccgcecg gcecectgacgecce aatttgaaga g

<210> 14
«<211> 31
<212> DNA

<213> Oligonucleotide

<400> 14

atataccgcg gctgggetgt teggtcgata g

<210> 15
<211> 26
<212> DNA

<213> Oligonucleotide

<400> 15

ggatccagga cgcacaacgce catcac

<210> 16
<211> 24
<212> DNA

<213> Oligonucleotide

<400> 16

31

31

26
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42

ggatcccget ccocattggaa acta

<210>

<211>

<212>

<213>

<400>

17
31
DNA

Oligonucleotide

17

atataccgcg gtcectcecttcge tgtggtectag g

<210>

<211>

<212>

<213>

<400>

18
31
DNA

Oligonucleotide

18

atataccgeg gtccacegtt ctcctteata ¢

<210>

<211l>

<212>

<213>

<400>

19
26
DNA

Oligonucleotide

19

ggatccatgt ctctagggtc gaagtc

24

31

31

26
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43

<210> 20
<211l> 26
<212> DNA

<213> Oligonucleotide

<400> 20

ggatcectgge aagcctcecact actacg

<210> 21
<211> 31
<212> DNA

<213> Oligonucleotide

<400> 21

atataccgcg gtgcggecgga actactgtat c

<210> 22
<211> 31
<212> DNA

<213> Oligonucleotide

<400> 22

atatacegeg ggggattcte cgggttattt g

<210> 23
<211> 26
<212> DNA

26

31

31
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<213>

<400>

ggatccacgt ctcggacctt gaattg

<210>

<211>

<212>

<213>

<400>

ggatccectt caacctgtcecce gactte

<210>

<211>

<212>

<213>

<400>

atataccgeg ggaagcggte ctegttgtat g

<210>

<211>

<212>

<213>

<400>

Oligonucleotide

23

24
26
DNA

Oligonucleotide

24

25
31
DNA

Oligonucleotide

25

26
20
DNA

Oligonucleotide

26
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gtgtagcaac tcggatacag

<210>

<211l>

<212>

<213>

<400>

27
26
DNA

Oligonucleotide

27

ggatccggte cataagcaga gtgtte

<210>

<211>

<212>

<213>

<400>

28
26
DNA

Oligonucleotide

28

ggatccacce tcecgacctect tattac

<210>

<211l>

<212>

<213>

<400>

29
20
DNA

Oligonucleotide

29

ctettettga ctggeatage

45

20

26

26

20
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<210>

<211>

<212>

<213>

<400>

46

30
25
DNA

Oligonucleotide

30

cgcagatcta ctgtcaagecc gagtc

<210>

<211>

<212>

<213>

<400>

31
27
DNA

Oligonucleotide

31

atataggatc cgggtggtgg gtaggaa

<210>

<211>

<212>

<213>

<400>

32
35
DNA

Oligonucleotide

32

atataggatc cgcgtatagce caataagata atcac

<210>

<211>

<212>

33

25

DNA

25

27

35
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<213> Oligonucleotide
<400> 33

ccctecaact cgagggttga tgtag

<210> 34

<211> 930

<212>

<213>

<400> 34

atgaacaacc

ttegececacceg

gcctggtgece

cagcccgace

gcctacgeccg

gcecacgaca

cgagaggccc

gtggtgggce

gectgegacc

DNA

Gene

cctetetget

cctetaaget

gacactgcga

tgcagacccc

gctctecagat

ttgcceecge

agtactctca

tgatgatggce

tgggcctgge

gaaccacgcc

gttcgacgce

cgacgtgatc

cgagcagcga

gcacgagccc

ttacgcctte

gctggacgac

ccagatcatg

cttccagcetg

47

gtecgagacta

aagacccgac

gacgaccaga

ctgatgeagc

gccttegecg

gaccaccteg

accctgegat

ggagtgcgag

accaacattg

tggccgtggg

gatctgtgct

cecctgggett

tcgagatgaa

ccttecagga

agggcttege

actgctacca

acaacgccac

cccgagacat

ctctaagtct

gatgctgtac

ccaggcccga

gactcgacag

ggtcgecatyg

catggacgtg

cgtggeccgge

cctggaccga

cgtggacgac

25

60

120

180

240

300

360

420

480

540
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goccagcgecg

gagaactacg

caggaggccg

tccgectggyg

caggccggac

ctgetgetagg

cecegeccace

<210>= 35

<211l> 1473

<212> DNA

<213> Gene

<400> 35

atgaagccca

caggccgetg

tacgtgtacg

tctgccatceg

ctgeccegtga

/ P

gacgatgcta

ccgeteccga

agccctacta

ccattgecac

agcaggecctyg

cecgeetetgg

tgtggcagcyg

ccaccgtgat

gcatccecegt

aggaccaggyg

aggagctgtt

ccececcttcecta

cctgeeegec

gaaccgacag

cctgtetgec

cgctaagcag

ggaccagcga

ccaggctcecty

acccetgtaa

cggagcegge

gctgcteete

cttcacctte

cgceetggece

ccgactgtgc

48

tcettggeteg

gcectgtete

accgceggac

gtctaccgaa

cagtctaccea

acctctcgaa

ttcggecggece

gagcagcgag

gacgccggac

ggcaagcagce

tgggagtctg

agcacgaggyg

gaatcgceceg

tggccecggect

agatcggegt

ccacccccga

tgcgageccca

tggcecctgge

acaagcccgyg

ccaccgteat

tgaaggagta

gcaaggtgtt

cctgaacaag

acgactggtyg

gceccecctgega

gaaggtcgag

gaagctgacc

ccececccectega

cattcgactyg

tggccgagea

cacgccgaccee

cgtcgagetyg

caactacgac

600

660

720

780

840

500

930

60

120

180

240

300
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aacgaccaga

taccgacagt

accgtgceect

caggcctggce

caggecttct

tacaccctga

ggcgctetgg

aacgcccgag

gacggcagac

cgagatctge

cgaatgtcta

gctcaccaca

cacgacggac

tegetggecc

accgccaace

cccgactega

tcetggacta

tcetgtettt

gatctgtgta

cttteccactce

tcecacgeccet

tgcagggceat

tgtctcacat

gattcctgac

tgtctcagca

actctctgtt

ccgtgtgett

tggeccgagga

ccgagggcetg

tggactggac

ggcccagatce

ctcectegagece

ccgagacatg

ctctaaggtg

tctgectggtyg

cgagcgagag

gatcaagctg

ggagactacc

ccaggceegtg

cececegetgee

cgtgctgtac

cggaccccaga

cttectetetg

cggetettac

cgtcegaggge

49

cagcagttca

gtgttcaagg

ctgecgageeg

gcctettaca

ggcggcaacc

tggggcgtgt

ttccaggacc

ggcaacaaga

gcctcectaacyg

gtgaagcagt

ttcggectga

taccgagage

tacctgcacg

tacgtgctgg

cccaagctge

accccecgaga

agggatacct

ctcccecaget

tcgaggacga

ccttecgecac

ggttcceccg

tgggcggega

tcgaggecegt

ccgacgtggt

ctaacaagct

accaccacca

tgatcgacga

ccecectgegt

cteccegtgee

gagatcgaat

tgtcgagggce

gaagctggga

ggccaagcetyg

gcacctccga

ctettetate

aggcggeacce

ggtggtgctg

ccacctecgag

gcacacctac

ccagaccaag

cgaccagcetyg

gatcttcaac

gaccgactcet

ccacetggge

cttegectac

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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ctegageagc

ccettegact

gtgctgaccce

tacctggtgg

aaggccaccg

actacatgcc

tcegagatcea

agtctgcecctg

gagccggaac

ccggactgat

cggccetgega

gctgaacget

gttccecgacce

ccaccceceggt

gctecgaggac

50

tcteagetgg

taccacggct

cacaaccgag

gcecggaatcece

ctgatttaa

tgacccaccg

ctgccttete

acaagaccat

ccggegtgat

aatgttcacc

tgtcgagecc

caccaacctyg

cggcteegece

1260

1320

1380

1440

1479



