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1

43

DNA

artificial sequence

primer

1

gacagagctc ttcatcatgg attctatatt atcaaaacag ctg

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

<220>
<223>

<400>

2

18

DNA

artificial sequence

primer

2

tgaggcatcc attgctge

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

<220>
<223>

<400>

3

19

DNA

artificial sequence

primer

3

gctgggectt tgatctcte

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

<220>
<223>

<400>

4

18

DNA

artificial sequence

primer

4



ctccecgatga ccatccag

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

<220>
<223>

<400>

5

22

DNA

artificial sequence

primer

5

gaggaaagaa ttgttcaatc gg

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

<220>
<223>

<400>

6

22

DNA

artificial sequence

primer

6

aatggtcacg gataaccata gc

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

<220>
<223>

<400>

5
22

DNA

artificial sequence

primer

7

aagcaactct agctcacacc cc

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

<220>
<223>

<400>

8

36

DNA

artificial sequence

primer

8

gacagagctc ttctggtctt agcctagcat gtcatc

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

<220>
<223>

<400>

gacagagctc ttctaaatgt atgttttatt aacaattcta atctcg

9

46

DNA

artificial sequence

primer

9

18

22

22

22

36

46



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

<220>
<223>

<400>

10

18

DNA

artificial sequence

primer

10

tcaaacaagc ctctgecec

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

<220>
<223>

<400>

11

21

DNA

artificial sequence

primer

11

gtgaacaggg aaataggatg g

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

<220>
<223>

<400>

12

37

DNA

artificial sequence

primer

12

gacagagctc ttcctgatct atgaggcctt cttagtg

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

<220>
<223>

<400>

13

39

DNA

Artificial Sequence

primer

13

gacagagctc ttcataatgg acaactatca agagcttge

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

<220>
<223>

<400>

14

36

DNA

artificial sequence

primer

14

gacagagctc ttccaagcag caaaagagga catttc

18

21

37

39

36



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

<220>
<223>

<400>

gacagacgtc tcctatagac acaaagacgg tgcattaaat gaagagcggt accgctcttce

15

80

DNA

artificial sequence

primer

15

atcagtacgt gtaaaagcaa

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

<220>
<223>

<400>

tgacctatct gtacaatact tacataatta ggtttgctta tgtctactta tttcaacata

16

80

DNA

artificial sequence

primer

16

ttgcttttac acgtactgat

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

<220>
<223>

<400>

agtattgtac agataggtca aattattgga atatccaagc ttagaaactt atgcaataat

17

80

DNA

artificial sequence

primer

17

actttagatg taagcttagt

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

<220>
<223>

<400>

actagaatat tcacaagcac ttgagactgc tgctgcctca ccccaccacc ccaaattaca

18

80

DNA

artificial sequence

primer

18

actaagctta catctaaagt

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

19

80

DNA

artificial sequence

60

80

60

80

60

80

60

80



<220>
<223> primer

<400> 19
gtgcttgtga atattctagt tggcgtaatc gtcttttgec agattagetg

taactctttg aagttgcacc

<210> 20
<211> 48
<212> DNA

<213> artificial sequence

<220>
<223> primer

<400> 20
tctgtecegte tccacccaca caaagaccgg tgcaacttca aagagtta

<210> 21
<211> 39
<212> DNA

<213> artificial sequence

<220>
<223> primer

<400> 21
gacagacgtc tcctattaca caaagaccgg tgcaacttce

<210> 22
<211> 36
<212> DNA

<213> artificial sequence

<220>
<223> primer

<400> 22
gacagacgtc tccgggacac aaagacggtg cattaa

<210> 23
<211> 41
<212> DNA

<213> artificial sequence

<220>
<223> primer

<400> 23
gacagagctc ttcaaaatga cttcgaaagt ttatgatcca g

<210> 24
<211> 43
<212> DNA

ggaattaaac

60

80

48

39

36

41



<213>

<220>
<223>

<400> 24

primer

artificial sequence

gacagagctc ttcttgactt attgttcatt tttgagaact cgc

<210> 25
<211>
<212>
<213>

DNA
<220>
<223>

<400> 25
gtggcctaac

agttaccttc
cggtggtttt
tcctttgate
tttggtcatg
ttttaaatca
cagtgaggca
cgtcgtgtag
accgcgagac
ggccgagege
ccgggaagcet
tacaggcatc
acgatcaagg
tcctecgatce
actgcataat
ctcaaccaag
aatacgggat
ttcttegggyg
cactcgtgcea
aaaaacagga
actcatactc

cggatacata

10608

tacggctaca
ggaaaaagag
tttgtttgca
ttttctacgg
agattatcaa
atctaaagta
cctatctcag
ataactacga
ccacgctcac
agaagtggtc
agagtaagta
gtggtgtcac
cgagttacat
gttgtcagaa
tctcttactg
tcattctgag
aataccgcge
cgaaaactct
cccaactgat
aggcaaaatg
ttcecttttte

tttgaatgta

Artificial Sequence

expression plasmid

ctagaagaac
ttggtagctc
agcagcagat
ggtctgacge
aaaggatctt
tatatgagta
cgatctgtcet
tacgggaggg
cggctccaga
ctgcaacttt
gttcgccagt
gctcgtegtt
gatcccccat
gtaagttggc
tcatgccatc
aatagtgtat
cacatagcag
caaggatctt
cttcagcatc
ccgcaaaaaa
aatattattg

tttagaaaaa

agtatttggt
ttgatccgge
tacgcgcaga
tcagtggaac
cacctagatc
aacttggtct
atttcgttca
cttaccatct
tttatcagca
atccgectcee
taatagtttg
tggtatggct
gttgtgcaaa
cgcagtgtta
cgtaagatgc
gcggcgaccyg
aactttaaaa
accgctgttyg
ttttactttc
gggaataagg
aagcatttat

taaacaaata

atctgegcetce
aaacaaacca
aaaaaaggat
gaaaactcac
cttttaaatt
gacagttacc
tccatagttg
ggccccagtyg
ataaaccagc
atccagtcta
cgcaacgttg
tcattcaget
aaagcggtta
tcactcatgg
ttttctgtga
agttgctett
gtgctcatca
agatccagtt
accagcgttt
gcgacacgga
cagggttatt

ggggttccge

tgctgaagec
ccgetggtag
ctcaagaaga
gttaagggat
aaaaatgaag
aatgcttaat
cctgactccec
ctgcaatgat
cagccggaag
ttaattgttg
ttgccattge
ccggttecca
gcteccttegg
ttatggcagce
ctggtgagta
gcccggegte
ttggaaaacg
cgatgtaacc
ctgggtgagc
aatgttgaat
gtctcatgag

gcacttttcc

43

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



ccgaaaagtg
taggcgtatc
acacatgcag
agcccgtcag
atcagagcag
aaggagaaaa
gcgatcggtyg
gcgattaagt
tgccaagctt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
gttttgacct
cgggaacggt
agagtctata
tctatacacc
gttattgacc
acatggctct
actgacacgg
tatacaacac
cgcgaatctce
catccgagec
taacagtgga
aggccgtgge
acgcatttgg
tctgataaga
tctgagcagt

gactgttcct

ccacctgacg
acgaggccct
ctcececggaga
ggcgegteag
attgtactga
taccgcatca
cgggectett
tgggtaacgc
gcatgcctge
tacttggcag
gtacatcaat
tgacgtcaat
caactccgec
cagagctcgt
ccatagaaga
gcattggaac
ggcccaccec
cccgettect
attattgacc
ttgccacaac
actctgtatt
caccgtcccec
gggtacgtgt
ctgctcccat
ggccagactt
ggtagggtat
aagacttaag
gtcagaggta
actcgttget

ttccatgggt

tctaagaaac
ttcgtctege
cggtcacage
cgggtgttgg
gagtgcacca
ggcgccatte
cgctattacg
cagggttttc
aggtcaattc
tacatctacg
gggcgtggat
gggagtttgt
ccattgacge
ttagtgaacc
caccgggacc
gcggattccc
cttggettet
catgttatag
actcccctat
tctectttatt
tttacaggat
agtgcccgea
tccggacatg
gcctccageg
aggcacagca
gtgtctgaaa
gcagcggcag
actcccgttg
gccgegegeg

cttttctgea

cattattatc
gcgtttcggt
ttgtctgtaa
cgggtgtcgg
tatgcggtgt
gccattcagg
ccagctggeg
ccagtcacga
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcgg
gtcagatcge
gatccagcct
cgtgccaaga
tatgcatgct
gtgatggtat
tggtgacgat
ggctatatge
ggggtctcat
gtttttatta
ggctcttcte
actcatggtc
cgatgcccac
atgagctcgg
aagaagatgc
cggtgctgtt
ccaccagaca

gtcaccgtcce

atgacattaa
gatgacggtg
gcggatgecyg
ggctggctta
gaaataccgc
ctgcgcaact
aaagggggat
cgttgtaaaa
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
ctggagacgc
ggggatctag
gtgacgtaag
atactgtttt
agcttagect
ctttccatta
caatacactg
ttattattta
aacataacgt
cggtagcggce
gctcggeage
caccaccagt
ggagcgggcet
aggcagctga
aacggtggag
taatagctga

ttgacacgat

cctataaaaa
aaaacctctg
ggagcagaca
actatgcggc
acagatgcgt
gttgggaagg
gtgctgcaag
cgacggccag
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg
catccacgct
ccteccgegge
taccgcectat
tggcttgggg
ataggtgtgg
ctaatccata
tcecttcagag
caaattcaca
gggatctcca
ggagctccta
tcettgetec
gtgccgeaca
tgcaccgctg
gttgttgtgt
ggcagtgtag
cagactaaca

cggatccegg

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



gtaccgagct
atcaaaacag
tacaatgcta
catagacttc
ctccatgtceg
cttagctgac
tgatcatttg
gttcaccacc
taagtatgag
tagtgcttat
gatggtttat
agaactgtca
ctcctecatce
aatgtttgac
cagatgccta
tgataaggct
cttaaatcag
tcagctgect
gggactagat
tgcaaaccta
ccttteggga
tatgggctca
agcagacact
cgatgtggat
tgaggacctg
tcatcagcca
catgggaagt
agcttetgtt
tgggattttc

aattaagcgc

agatgctggg

cggatccagt
ctggttgaca
actctggcac
aatctggatg
atagatgtgg
aagactgaca
agccctgaca
tttaggggag
gttecottgtyg
cggcatggtyg
aggtacagac
tccacagatg
caaataaatt
aggtttagat
ataaattctc
ctgagatttt
tatagagcag
ccctggetgt
gtgagagggg
gaggagattg
gtaaaggaca
gatgatagtg
ttagtgcaac
cacatatctg
tacagccctce
tcecttgtcag
aggataggtt
aaacaacatg
ttgctaatca
tcttgetggg

gatctgttag

acccttcacc
agactggttt
ttccaacatt
atatacaagg
aagatatggc
gactgttaat
tgatcattaa
atgaaagagg
agaacagatc
tatggtctaa
ttgctcettag
aggaactagg
ggtcagtcac
ccteceectec
aagagaaact
caaaaaacgc
aagacaacct
cctatcatga
accatcccat
agaggatgca
ggccagatga
tctacatagc
aaatgagaga
aatttctctc
tctcttgtga
aaaggggttt
catggtgcca
tcaagcctaa
agcccacttce
cctttgatcet

ttactgactt

gacagagctc
tgttagagtg
tgatgtttcc
agcatctgaa
caattttgtt
gcgtgagttt
aactacatct
tgcattccag
tcagggcagg
tctggagcta
tgtgatggat
gaagactgag
agaatctgtg
cgattcagag
catcaatagt
tgaagagtgt
tagggacctc
tgtcgatggce
gtgcaacttg
cgatgatgca
gagaaacaga
tgctttagga
caggagtaaa
tgcatgctct
taaagagctt
caatgagatc
aatggtcagc
ctactttgtg
cagcaaaagc
ctccacttcce

tgtttcttat

ttcatcatgg
ccaatcaagc
aagatggtag
ataggctcaa
cacgatttca
cccatgatga
ggcatgtaca
gctgccatga
actgttgttc
gaggactctg
gagctaagga
agagagttgc
tttccaccct
tatatcacga
tccottetttg
tcecttggeag
aatgaccaca
aaagatctgt
tggagggaag
gcagcagaac
taccatagag
gttaatggaa
cagcctttet
agtgacttgt
agattggcag
ataacagagc
ttgataggag
attaaacgac
catatatttg
agggttttca

aagctaagca

attctatatt
attttgactg
atagaattac
ctttgctacc
cctttggeca
atgacgggtt
acatcgttga
ctaaactcge
tttatgttgt
aagcagagga
ccttgttece
tagccatggt
tcagcagaga
ggatagtgag
ctgaagggaa
tagagagagc
agtcaactat
gccctettcea
tggtcacctc
ttgagtttge
tccacctaaa
agaagcataa
ccccagacca
gggcaacaga
cccagaggat
actacaaatt
ctgagctatc
tactaggttc
tgtettttge
agccctacat

agcttaccaa

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980



cctctgcaag
aattccaagc
tgcctcatac
agagttacag
cccaaaacct
ttacttatta
taagaagaag
actgcttgat
agaagagact
ccttagacca
tgagttcagt
cctctatgga
gttgactcta
tgtctataag
aaaatatgcc
gatagagtca
gagagagatc
agccaggtec
gaaaattcct
ttgtgcaaca
cctcatgetg
aatgtttacc
tcgggagett
ggcagaagtt
gcagggaata
gtcecttgtec
ttgtgacatg
tgagaaggtt
gctgggagtg

gatggagtac

tgcegttteat
tggaactttg
atgggcaaac
actattgcaa
cacaagatga
aactgcttat
gatgggtcta
atgcaaccac
gagccttegt
cagtcagatg
gtttcoctact
cagaatttca
gaaaggttgg
gatgtagcag
tctgagggaa
caaggatgca
tatgtgatgg
atagggaagt
gagacacatg
tcagatgatg
tgtgagttca
aggaaaagga
gatattagag
ccatgggect
ctgcattata
tttaagatat
atgcaaggat
cttaccagat
taccttgcca

aattctgaat

taatggagtc
ttggtgactt
tttctttatt
gatatataat
cctctaagtt
gcagaactat
tatcctgggg
tcatcagctg
ccctttetgg
ccttettggg
tgaaggaggc
tggagcagat
ccacacttaa
acaaaaacta
agagcctage
tgcatatttg
gtgcagagga
totttgette
gcatcagggc
caaggaagtg
cctctectaa
tgatgatgaa
atgactttgt
ttaaaggcaa
cttcctcact
tcaacctgaa
cagatgatag
gcaaagtggc
tttacccctce

tttatttcca

ctccttetcea
gttcaggtct
aacccttttg
catggagggc
tcctaaggtt
ccagagaata
tggcatgttc
ttgttacaat
gatgtataag
ttacaaagat
ttgcaatcat
agacaaccag
ggccacaagce
cacaagggat
tatccagaag
tttgtttaag
aagaattgtt
tgataccctce
ccggaagcaa
gaaccaaggc
atggtggeeg
tttgaattat
aatggatctc
aacatatttg
attacacacc
ggttgctect
tagtatgcta
cgcagctata
agagaagtcc

cacccagcat

ttctgggecag
tcagactctg
gaagacaaag
tttgtctege
ctcaggtcag
gcaggtgagce
aatccttttt
ggttacttta
aaaatcatag
ccagaacttce
gctaagctag
attattcgag
aactttaatg
aaattattag
tttgaggatt
aaacaacagc
caatcggtgg
tgtaaccccc
tgtaaggggce
cattttgtta
ctgatcatta
cttaagatcc
ttcaaagctt
gaaaccacaa
attcaccaag
gagatgagca
atcagcttcc
tgcttccgea
acagcaaaca

gttagaccaa

aagcatttgg
cagcaatgga
cagcaactga
ccccagaaat
agctgcaggt
ccttcecattcet
cagggcgtcc
aaaataaaga
aacttgagca
ccagaatgca
tcttgaggag
agctcagtgg
agaattggta
tgaagatgtc
gtatgaggca
atggaggtct
tggagacaat
ccaataaagt
ctgtgtggac
caaagtttgc
ggggatgctc
tggatggtca
atcatggcga
cagggatgat
aatacatccg
agagcctggt
cagctgatga
tgaagaagga
cagattttgt

cgatcaggtg

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780



gattgcagct
ctctaaccta
tcagcaagct
cttagagtat
tgacaatcct
cagaactgat
tagggactgg
cgctctaatt
agaccgtttg
ctatcggget
cccaggtgtt
tgtatacttc
ggaggattct
caatgatatg
actggattct
ggatgcaacc
agagaagttg
cttcctgget
agcaactcta
aatggaaagc
ggttagtaag
tgtagaagac
attctgtata
cctaagcetcea
gattggaatc
gggagccgga
agtggtctat
agagatagaa
gagcagccca
aaacaaccag

caggatgcaa

tgttgcagec
atgacttcag
cagtgtactc
aagaaggcag
tatgcgtgceg
ttgcagaagc
gcagatgaag
cttagctcct
aacataccag
cccagaacag
gtgtcatcat
ttatcagcaa
aagtacagct
gagccagaag
atagtttaca
caaaccaggg
gtgtcagaca
gaatgggaaa
gctcacaccc
aagcctagaa
atagctatgg
cttgctgget
ctacaaggtc
gtgtcaaacg
cttcagagat
acagtgggtg
tatggagttg
aatgacatag
tgggacctga
gattattectt

ggacctagca

tgccagaagt
ttactgaggg
tccattacat
tgctgaagtg
gattgggagg
tatatgettt
atgtcaccat
ctctaaagtg
agaactggat
gcccagaaat
tgtctteotgg
caatttttga
tgctacaaaa
atatattatt
acaagggaga
tcactatctt
agtggtttgg
agctaaagaa
cactgaataa
cagtcagaat
ttatccgtga
tcactcgtag
catacagtga
ttgagataaa
ttctagatgg
gattcatcaa
ggatttggag
gacagccccc
gtattccaat
ctaaatctag

agccatttgg

ggaaacacta
aggtgggtca
gctgatgggce
gaatgaccct
tttcagattt
cttcatgaag
cccagaaacg
gggatctagg
tgaactaata
attgttgcge
caatgcagtt
ggacactgga
gatggctgca
cttattcccg
aatagacatc
taatgagcag
gactcagaag
aattgtaaag
ccatattcaa
aacaggagct
caatttctcc
tgtgtcagcet
gagctataag
ggaatcagat
tgatcacgtt
gagacaacaa
aggcttcatg
aaggcttagg
aaggcaatgg

caggggggcec

atgcccagtt

gtagcccgec
ttctecttag
atgggagtgt
ggcctgggtt
aatctcttca
aaggtcaagg
tgtagcgtga
aagaagtttc
aatgagaatc
attgcagaga
tgtaaagtca
cgtcctgagt
tattctgget
aatattgagg
atcccaagag
aagaccctcc
agtaggatag
tggttggaag
gttaggaatt
ccagtaaaga
cggatgggcce
gaaattctca
ctacagctaa
ggtaagacaa
gtccccataa
tctaaagttg
gatggatatc
aatgtcacaa
gcagaagaca
agatattgga

tatattatta

aggaagaggc
ctgcaatgat
ctgagctatt
tcttectget
aagctatcac
gctcagetge
gcccaggtygg
agaaattgag
cagaggtgct
aagtccatag
tggcctcage
tcaacttctt
ttcatggttt
aattagaatc
tcaacatcag
ggacatctcc
gcaaaacaac
acactccaga
tctttgetag
agaggtcagg
atcttcgagg
agcactttct
tctacagagt
aaaccaactt
ttgaagagat
tgcagaacaa
aggtccatct
ctaactgtca
tgggggtcac
tgcattcatt

agggtgatat

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640



gtcagatgtc
caacttgtac
agacaatgat
cctgcaatta
aaaatttata
cagaaccaga
cggatctatg
gttaatggat
catagagttg
tctetttggg
aatggataag
tctagaaaca
tctacagaga
tgtggcggat
tgcagatatc
atactctata
tgtgaaaccg
ggctgtcaat
ttgcagcgtt
cactcctctce
tgtgaaattg
aagcctgggg
ctttccagtc
gaggcggttt
tcgttegget
aatcagggga
gtaaaaaggc
aaaatcgacg
ttcccectgg

tgtcecgectt

atcagactga
accaagcacc
ctcagtccag
tttgagaggg
tcagccatcc
ctctcagaga
ttctcatttg
ctaatgatag
gatgttagtg
ccagcccatt
tttgttgatt
ggtcggtget
ccagaagaaa
gacatgctag
cagcacagtg
ttatactcta
tactaagtct
catgccggta
agcagcgccc
cccgacctge
ttatccgetce
tgcctaatga
gggaaacctyg
gcgtattggg
gcggcgageg
taacgcagga
cgcgttgetyg
ctcaagtcag
aagctcectce

tcteectteg

gaaaggagga
attctcatca
gcattttcaa
agccaagcaa
ttgagatatg
ttgtgagaat
tcgeccaatgt
aggatgccaa
gcccttacga
acaaggacat
atgctattte
ccagcaaaga
gcattaggat
gctaagacca
gcggecgcete
tgttatactc
cccgtgtett
tcgattccag
ctcttaacaa
agcccaagct
acaattccac
gtgagctaac
tcgtgecage
cgctectteeg
gtatcagctc
aagaacatgt
gegtttttee
aggtggcgaa
gtgcgctcte

ggaagcgtgg

ggtggagatg
ggacctacac
gtcaatatca
ctgctgggtyg
tgaggggaag
ttgttctgaa
cgaggaggcc
gaacaatgca
gatggagtct
cagttcatta
taagatgggg
ctatgattta
agatgatctg
gaagagctct
gaggaattct
tgtaatccta
cttatcacca
tagcaccgge
gccgacccce
tggcgtaatc
acaacatacg
tcacattaat
tgcattaatg
cttccteget
actcaaaggc
gagcaaaagg
ataggctccg
acccgacagg
ctgttccgac

cgctttcetcea

aaagtacggg
attctatctt
gatgaggggg
agatgtgagt
agacagataa
tcttcectaa
catgatgttg
ttcagtcatg
tttgatacat
tctatgattg
agagcctcag
tcaaaggttc
gaattatatg
gtcaagggtc
agatcccacg
ctcaataaac
tcaggtgaca
cccacgctga
accagcgtcg
atggtcatag
agccggaagce
tgcgttgege
aatcggccaa
cactgactcg
ggtaatacgg
ccagcaaaag
ccceectgac
actataaaga
cctgecgett

tagctcacge

gctctactct
acactgcatc
tggctcaagce
ctgtageccc
agggaattaa
gatcaaaagt
attatgatgc
ttgttgactg
ctgatgtcaa
ctcatccctt
ttaggaaagt
tcttcagaac
aggagacaga
aagacaattc
tcactattgt
gtgtcacgcc
tcctegecca
caacccactc
cggttactaa
ctgtttectg
ataaagtgta
tcactgcceg
¢gcgcgggga
ctgcgetcgg
ttatccacag
gccaggaacc
gagcatcaca
taccaggcgt
accggatacc

tgtaggtatc

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440



tcagttcggt gtaggtcgtt cgctccaage tgggctgtgt gcacgaaccc cccgttcage

ccgaccgctg cgecttatce ggtaactatce gtecttgagtc caacccggta agacacgact

tatcgccact ggcagcagec actggtaaca ggattagcag agcgaggt

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

26
7954
DNA

<220>

<223> wvect

<400> 26
atgtaggcgg

cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
tcacctagat
aaacttggtc
tattteogtte
gcttaccatc
atttatcagc
tatccgectc
ttaatagttt
ttggtatggce
tgttgtgcaa
ccgcagtgtt
ccgtaagatg
tgcggcgacc
gaactttaaa
taccgetgtt
cttttacttt
agggaataag
gaagcattta

ataaacaaat

or

tgctacagag
tatctgeget
caaacaaacc
aaaaaaagga
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tggccccagt
aataaaccag
catccagtct
gcgcaacgtt
ttcattcagce
aaaagcggtt
atcactcatg
cttttetgtg
gagttgctct
agtgctcatc
gagatccagt
caccagcgtt
ggcgacacgg

tcagggttat

aggggttccg

artificial sequence

ttcttgaagt
ctgctgaage
accgctggta
tctcaagaag
cgttaaggga
taaaaatgaa
caatgcttaa
gcctgactcec
gctgcaatga
ccagccggaa
attaattgtt
gttgccattg
tcecggttecc
agctcctteg
gttatggcag
actggtgagt
tgcccggegt
attggaaaac
tcgatgtaac
tctgggtgag
aaatgttgaa
tgtctcatga

cgcacttttce

ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gttttaaatc
tcagtgagge
ccgtegtgta
taccgcgaga
gggccgageg
gccgggaage
ctacaggcat
aacgatcaag
gtcctecgat
cactgcataa
actcaaccaa
caatacggga
gttcttcggg
ccactcgtge
caaaaacagg
tactcatact
gcggatacat

cccgaaaagt

ctacggctac
cggaaaaaga
ttttgtttge
cttttctacg
gagattatca
aatctaaagt
acctatctca
gataactacg
cccacgctca
cagaagtggt
tagagtaagt
cgtggtgtca
gcgagttaca
cgttgtcaga
ttctcttact
gtcattctga
taataccgcg
gcgaaaactc
acccaactga
aaggcaaaat
cttcecttttt
atttgaatgt

gccacctgac

actagaagaa
gttggtagct
aagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
gcgatctgtce
atacgggagg
ccggctecag
cctgcaactt
agttcgccag
cgctegtegt
tgatccccca
agtaagttgg
gtcatgccat
gaatagtgta
ccacatagca
tcaaggatct
tcttcageat
gccgcaaaaa
caatattatt
atttagaaaa

gtctaagaaa

10500

10560

10608

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



ccattattat
cgcgtttegg
cttgtctgta
gcgggtgtceg
atatgcggtg
cgccattcag
gccagctgge
cccagtcacg
ccctggeatt
gtattagtca
tagcggtttg
ttttggcacc
caaatgggcg
cgtcagatcg
cgatccagec
ccgtgccaag
ttatgcatgc
ggtgatggta
ttggtgacga
tggctatatg
tggggtctca
agtttttatt
gggctcttet
gactcatggt
acgatgccca
aatgagctcg
gaagaagatg
gcggtgetgt
gccaccagac

agtcaccgtc

catgacatta
tgatgacggt
agcggatgcec
gggctggett
tgaaataccg
gctgcgcaac
gaaaggggga
acgttgtaaa
atgcccagta
tcgctattac
actcacgggg
aaaatcaacg
gtaggcgtgt
cctggagacyg
tggggatcta
agtgacgtaa
tatactgttt
tagcttagec
tcttteccecatt
ccaatacact
tttattattt
aaacataacg
ccggtagegg
cgctcggeag
ccaccaccag
gggagcgggce
caggcagctyg
taacggtgga
ataatagctg

cttgacacga

acctataaaa
gaaaacctct
gggagcagac
aactatgcgg
cacagatgcg
tgttgggaag
tgtgctgcaa
acgacggcca
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
ccatccacge
gcctecgegyg
gtaccgcecta
ttggcttggg
tataggtgtg
actaatccat
gtccttcaga
acaaattcac
tgggatctcc
cggagctect
ctcettgetce
tgtgccgeac
ttgcaccget
agttgttgtyg
gggcagtgta
acagactaac

tcggatceeg

ataggcgtat
gacacatgca
aagcccgtca
catcagagca
taaggagaaa
ggcgatcggt
ggcgattaag
gtgccaagcet
tgggactttc
cggttttgge
ctccacccca
aaatgtcgta
gtctatataa
tgttttgacc
ccgggaacgg
tagagtctat
gtctatacac
ggttattgac
aacatggctc
gactgacacg
atatacaaca
acgcgaatct
acatccgagc
ctaacagtgg
aaggccgtgg
gacgcatttg
ttctgataag
gtctgagcag
agactgttcc

ggtaccgagce

cacgaggccc
gctceccggag
gggcgcgtca
gattgtactg
ataccgcatc
gcgggectet
ttgggtaacg
tgcatgcctg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccgce
gcagagctcg
tccatagaag
tgcattggaa
aggcccaccce
ccecegettece
cattattgac
tttgccacaa
gactctgtat
ccaccgtccce
cgggtacgtg
cctgctecca
aggccagact
cggtagggta
gaagacttaa
agtcagaggt
tactcgttge
tttccatggg

tcggatccag

tttegteteg
acggtcacag
gcgggtgttyg
agagtgcacc
aggcgcecatt
tcgctattac
ccagggtttt
caggtcaatt
gtacatctac
tgggcgtgga
tgggagtttg
cccattgacg
tttagtgaac
acaccgggac
cgcggattec
ccttggette
tcatgttata
cactcccecta
ctctctttat
ttttacagga
cagtgcccge
ttccggacat
tgcctecage
taggcacagc
tgtgtctgaa
ggcagcggea
aactcccgtt
tgccgegege
tettttetge

tacccttcac

1440

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

3000

3060

3120

3180



cgacagagct
aagcggttat
ctaacccaga
agctctectg
gggcattaaa
atcctgagga
ttcggtgtga
caatgacagt
acccccatct
aggatgccac
ttgaaaaggg
cagttcacga
atgggaaccc
agtcagctca
atgagctcac
ggtcttatcc
aaacaaaaat
aactcagcac
atcttgataa
tcgagcataa
aaagctttga
gggacgcagce
cacatgctaa
tatgtgtagg
gagttgagcc
caacagggtt
cacagagtcc
gggacatagg
actgccctec
taaattacca

ttgcaataat

cttctaaatg
tagagtgtct
gatgattgaa
ttctatatca
agccatcatt
caagatttcc
gagacgaaga
ccttecagec
cagaaacaga
atgcaaacct
aaaatttccc
caccatcatt
ctgcatgaaa
ttacctcaac
tgaggactgc
tctccaagac
gaaaggggtc
tgcacatgag
gcttgacctt
gggacagtac
tatctctcag
attttgctct
tgggtcaggg
gtatgagaga
ttgcacaact
caagatatca
ttccaccgag
ggttcacatg
ccaggacccg
gtgtcacact

ttgtttaget

tatgttttat
ctaagctcca
ggagcttggg
ggcataagag
gctgctgatg
ctcataaagg
gatgctaagc
ttagcagttt
ccagggaagyg
gtgacatatg
cttttccagt
gcaaaggctg
gagaaactcg
aatgacggga
aacttttgta
ttgttttgte
tgcgaagtygg
gttgtgccct
aagactgagg
aaaggaacaa
tgccccaaga
gcttatgagt
attgtgcaga
gtggttgtga
tgtataacca
tcagcagttyg
attacactca
gcacacgatg
tgcttagtge
gctctcagtyg

attctctata

taacaattct
caagagaaga
attcactcag
aggttaagac
gcttgaacaa
gtcctectcea
aaatagggag
ttgctttgge
ggcacaacta
ctggggeatg
cgtatgctca
atccacctag
tgatgaagac
aaatggcttc
ggcagatgac
agtcaagtga
gggttcaagc
ttgcagtgtt
agaatctgct
tggactctgg
ttggaggaca
gcactgctca
tacaagtatc
agagagaact
aatgtgagcc
cttgtgctag
agtatccagg
atcagtcagt
atgactgcat
cctttgttgt

gggtgcttaa

aatctcggtt
gacctgettt
agaggaggag
ctcaagccag
catcacctgc
caaaaagcgg
agaaaccatg
acctgttgtt
cattgacggg
tagcagtttt
tcatagaact
ctgtgacctt
acactgtcca
agtcaagtgc
aggtgctage
ggatgatgga
actcaaaaag
taagaactca
accagactca
tcagactaag
tggtagtaag
gtacgccaat
aggggtctgg
ctctgccaag
tcatggattg
cggagtttge
gatatcccag
tagctccaaa
agtgtgtgcet
tgtgtttgta

gtgcctgaag

ctggtgtgtyg
ggtgactcca
atgccggagyg
gagttataca
catggtaagg
gtggggatag
gcagggattg
tttgctgaag
atgactcagg
gatgtcttge
ctactagagg
ctgagtgcetce
aatgactacc
cctectaagt
ctgaagaagg
tcaaaattaa
tgtgatggec
aagaaggttt
tttgtctgtt
agggagctca
aagtgcactg
goctattgtt
aagaagcctt
cccatccaga
gttgtccgat
gtcacaggat
tcttetgggg
atagtagctc
catggcctga
ttcagttcta

attgccccaa

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

4740

4800

4860

4920

4980

5040



ggaaagttct
tggttgccag
gaggtcagtt
atagcacata
ttcaggcaag
tgtctggcac
agggggtcaa
catgcaggga
ggagatgcca
aaacttcagc
ttgagcaatg
tgcacacgta
gggtgcataa
tgggagcatc
agggcatttc
ttgttgatga
attcagagtc
catacaagcc
tctttgagag
gaaatagagg
ttgacaattt
atttgacagg
caggaactgg
cagagaatgg
aggagtttat
tagccattga
caaaatctgg
ggcctcttaa
tcctecttat

aggcctcata

gaatccacta
agtggcagac
ggttctaggg
cctgatgtta
ctccagaatc
agcattgatc
ggaagatcaa
gggccagagt
ccttgteggyg
agagttttca
tggaggatgg
tctgcagtca
actcactcta
atctagecgt
aggctcaaat
gccattctcea
ctcagtectyg
catgatagat
gggttctctyg
tgttcaagct
tgaggtggac
ttgctattct
atccctetcet
aacaaaagac
gtactcttgt
tccatttgat
atcttggaat
aactatactc
atatcttgga

gatcaggaag

atgtggatca
aacattaatc
aaccctgcecec
ttattgattg
accacttgct
agagcagggt
accaagttct
tattggactg
gaatgccatg
tttgttgggg
gggtgtgggt
gttagaaaag
gagatcacag
ttcacaaact
agcttttett
gaaattcctc
agtgctcatg
caattggagt
ccacagacaa
ttctctaagg
tttgtgggag
tgcaatgcag
gcccacaata
cagtgtcaga
gatggagatg
gataggcggg
ttctttgact
ctcatttgcec
agaacaggcc

agctctgtca

cagccttcat
aagtgaacag
ctattcctcg
tctcatatge
ctacagaggg
cagttgggge
taaagataaa
ggtcctttag
tgaataggtg
aaagcacgac
gtttcaatgt
aggcccttag
actttgatgg
ggggttcagt
tcattgagag
ggcaagggtt
aatcatgcct
gcacaacaaa
ggaatgacaa
gctctgtaca
cagccgtatc
gggccagggt

aggatgggtc

tactacactt
agcggectcet
aagcaggggy
ggttttctgg
tgtatgttge
tctctaaaat

agggtcaaga

cagatggata
ggaaatagga
tcatgcccca
atcagcatgt
tgttaacacc
agaggcttgt
aactgtctca
ccctaaatgt
tctgtettgg
catgcgagag
gaacccatct
agtttttaac
ctctgtttea
tagcctctca
cccaggcaaa
cttgggggag
tagggcacca
tctgattgat
aacctttgca
agctgatcta
ttgtgatgcce
ctgectgtet
tctgcatata
cactgtgcct
gttggtgaag
ggaatcaaca
actcatgagt
attatcaatt
gtggcttget

caattctgca

tataagaaga
tggatggaag
atcccacgtt
tcagaactga
aagtgtagac
ttgatgttga
agtgagctat
ttgagctcaa
agggacaatg
aataagtgtt
tgcttatttg
tgtatcgact
acaatagact
ctggacgcag
gggtatgcaa
atcaggtgca
aaccttatct
coctttgttg
gcttcaaaag
actctgatgt
gccttettaa
atcacatcca
gtccttecat
gaagtagagg
gggaccctga
gttgtgaatc
tggtttggag
gggctctttt
gccactaaga

gatatccagc

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840



acagtggcgg
actctatgtt
aagtctcccg
ccggtatcga
gcgecectet
acctgcagcec
ccgctcacaa
taatgagtga
aacctgtcgt
attgggcgcet
cgagcggtat
gcaggaaaga
ttgctggegt
agtcagaggt
tccctegtge
cctteogggaa
gtcgtteget
ttatccggta
gcagccactg
<210> 27

<211>

<212>
<213>

DNA
<220>
<223>

<400> 27
atgtaggcgg

cagtatttgg
cttgatccgg
ttacgcgeag
ctcagtggaa
tcacctagat

aaacttggtc

7954

ccgctcgagg
atactctgta
tgtcttetta
ttccagtage
taacaagccg
caagcttgge
ttccacacaa
gctaactcac
gccagctgea
cttcegette
cagctcactc
acatgtgagc
ttttccatag
ggcgaaaccc
gctctcctgt
gcgtggeget
ccaagctggg
actatcgtct

gtaacaggat

vector

tgctacagag
tatctgcget
caaacaaacc
aaaaaaagga
cgaaaactca
ccttttaaat

tgacagttac

aattctagat
atcctactca
tcaccatcag
accggcccca
acccccacca
gtaatcatgg
catacgagcc
attaattgcg
ttaatgaatc
ctcgctcact
aaaggcggta
aaaaggccag
gctcecgeccec
gacaggacta
tccgaccctg
ttctcatagce
ctgtgtgcac
tgagtccaac

tagcagagcg

artificial sequence

ttcttgaagt
ctgctgaagce
accgctggta
tctcaagaag
cgttaaggga
taaaaatgaa

caatgcttaa

cccacgtcac
ataaacgtgt
gtgacatcct
cgctgacaac
gcgtcgeggt
tcatagctgt
ggaagcataa
ttgcgctcac
ggccaacgcg
gactcgctge
atacggttat
caaaaggcca
cctgacgage
taaagatacc
ccgcttaccg
tcacgctgta
gaaccccccg

ccggtaagac

aggt

ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gttttaaatc

tcagtgaggce

tattgtatac
cacgcctgtg
cgcccaggcet
ccactcttge
tactaacact
ttectgtgtg
agtgtaaagc
tgcccgettt
¢ggggagagg
gctcggtegt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgtttcc
gatacctgtc
ggtatctcag
ttcagcccga

acgacttatc

ctacggctac
cggaaaaaga
ttttgtttge
cttttectacg
gagattatca
aatctaaagt

acctatctca

tctatattat
aaaccgtact
gtcaatcatg
agcgttagcea
cctetecceg
aaattgttat
ctggggtgcec
ccagtcggga
cggtttgegt
tcggetgegg
aggggataac
aaaggccgcg
tcgacgctca
ccctggaage
cgcctttete
ttcggtgtag
ccgetgegec

gccactggca

actagaagaa
gttggtagcet
aagcagcaga
gggtctgacy
aaaaggatct
atatatgagt

gcgatctgte

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7954

60

120

180

240

300

360

420



tattteogtte
gcttaccatc
atttatcagc
tatccgectce
ttaatagttt
ttggtatggc
tgttgtgcaa
ccgcagtgtt
ccgtaagatg
tgcggcgacc
gaactttaaa
taccgetgtt
cttttacttt
agggaataag
gaagcattta
ataaacaaat
ccattattat
cgcgtttcgg
cttgtctgta
gcgggtgtceg
atatgcggtg
cgccattcag
gccagctgge
cccagtcacg
ccctggeatt
gtattagtca
tagcggtttg
ttttggcacc
caaatgggcg

cgtcagatcg

atccatagtt
tggccccagt
aataaaccag
catccagtct
gcgcaacgtt
ttcattcage
aaaagcggtt
atcactcatg
cttttetgtg
gagttgctct
agtgctcatc
gagatccagt
caccagegtt
ggcgacacgyg
tcagggttat
aggggttceg
catgacatta
tgatgacggt
agcggatgcec
gggctggett
tgaaataccyg
gctgcgcaac
gaaaggggga
acgttgtaaa
atgcccagta
tcgctattac
actcacgggg
aaaatcaacg
gtaggcgtgt

cctggagacyg

gcctgactcec
gctgcaatga
ccagccggaa
attaattgtt
gttgccattg
tcecggttecc
agctcctteg
gttatggcag
actggtgagt
tgcccggegt
attggaaaac
tcgatgtaac
tctgggtgag
aaatgttgaa
tgtctcatga
cgcacttttce
acctataaaa
gaaaacctct
gggagcagac
aactatgcgg
cacagatgcg
tgttgggaag
tgtgctgcaa
acgacggcca
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag

ccatccacge

ccgtegtgta
taccgcgaga
gggccgageg
gccgggaage
ctacaggcat
aacgatcaag
gtcctccgat
cactgcataa
actcaaccaa
caatacggga
gttcttcggg
ccactcgtge
caaaaacagg
tactcatact
gcggatacat
cccgaaaagt
ataggcgtat
gacacatgca
aagcccgtcea
catcagagca
taaggagaaa
ggcgateggt
ggcgattaag
gtgccaagct
tgggactttc
cggttttgge
ctccacccca
aaatgtcgta
gtctatataa

tgttttgacc

gataactacg
cccacgctca
cagaagtggt
tagagtaagt
cgtggtgtca
gcgagttaca
cgttgtcaga
ttctcttact
gtcattctga
taataccgceg
gcgaaaactc
acccaactga
aaggcaaaat
cttcettttt
atttgaatgt
gccacctgac
cacgaggccc
gctcccggag
gggcgcgtcea
gattgtactg
ataccgcatc
gcgggectcet
ttgggtaacg
tgcatgectg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccgce
gcagagctcg

tccatagaag

atacgggagg
ccggctecag
cctgcaactt
agttcgccag
cgctegtegt
tgatccccca
agtaagttgg
gtcatgccat
gaatagtgta
ccacatagca
tcaaggatct
tcttcageat
gccgcaaaaa
caatattatt
atttagaaaa
gtctaagaaa
tttcegteteg
acggtcacag
gcgggtgttyg
agagtgcacc
aggcgccatt
tcgctattac
ccagggtttt
caggtcaatt
gtacatctac
tgggcgtgga
tgggagtttyg
cccattgacg
tttagtgaac

acaccgggac

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



cgatccagec
ccgtgccaag
ttatgcatgc
ggtgatggta
ttggtgacga
tggctatatg
tggggtctca
agtttttatt
gggctcttet
gactcatggt
acgatgccca
aatgagctcg
gaagaagatg
gcggtgetgt
gccaccagac
agtcaccgtc
cgacagagct
aagcggttat
ctaacccaga
agctctectg
gggcattaaa
atcctgagga
ttcggtgtga
caatgacagt
acccccatcet
aggatgccac
ttgaaaaggg
cagttcacga
atgggaaccc
agtcagctca

atgagctcac

tggggatcta
agtgacgtaa
tatactgttt
tagcttagec
tctttececatt
ccaatacact
tttattattt
aaacataacg
ccggtagegy
cgctceggecag
ccaccaccag
gggagcgggce
caggcagctg
taacggtgga
ataatagctg
cttgacacga
cttctaaatg
tagagtgtct
gatgattgaa
ttctatatca
agccatcatt
caagatttcc
gagacgaaga
ccttecagec
cagaaacaga
atgcaaacct
aaaatttccc
caccatcatt
ctgcatgaaa
ttacctcaac

tgaggactgc

gccteegegyg
gtaccgcecta
ttggcttggg
tataggtgtg
actaatccat
gtccttcaga
acaaattcac
tgggatctcc
cggagctect
ctecttgetce
tgtgcegeac
ttgcaccget
agttgttgtg
gggcagtgta
acagactaac
tcggatcecg
tatgttttat
ctaagctcca
ggagcttggg
ggcataagag
gctgctgatg
ctcataaagg
gatgctaagc
ttagcagttt
ccagggaagyg
gtgacatatg
cttttecagt
gcaaaggctyg
gagaaactcg
aatgacggga

aacttttgta

ccgggaacgg

tagagtctat
gtctatacac
ggttattgac
aacatggctc
gactgacacg
atatacaaca
acgcgaatct
acatccgage
ctaacagtgg
aaggccgtgg
gacgcatttg
ttctgataag
gtctgagcag
agactgttcc
ggtaccgagc
taacaattct
caagagaaga
attcactcag
aggttaagac
gcttgaacaa
gtcctcectcea
aaatagggag
ttgctttgge
ggcacaacta
ctggggcatg
cgtatgctca
atccacctag
tgatgaagac
aaatggcttc

ggcagatgac

tgcattggaa
aggcccaccc
ccecgettec
cattattgac
tttgccacaa
gactctgtat
ccaccgtecec
cgggtacgtyg
cctgetecca
aggccagact
cggtagggta
gaagacttaa
agtcagaggt
tactcgttge
tttccatggg
tcggatccag
aatctcggtt
gacctgcettt
agaggaggag
ctcaagccag
catcacctge
caaaaagcgg
agaaaccatg
acctgttgtt
cattgacggg
tagcagtttt
tcatagaact
ctgtgacctt
acactgtcca
agtcaagtgc

aggtgctage

cgcggattec
ccttggette
tcatgttata
cactccecta
ctctectttat
ttttacagga
cagtgcccge
ttccggacat
tgcctecage
taggcacagc
tgtgtctgaa
ggcagcggea
aactccegtt
tgcecgegege
tottttetge
tacccttcac
ctggtgtgtyg
ggtgactcca
atgccggagg
gagttataca
catggtaagg
gtggggatag
gcagggattg
tttgctgaag
atgactcagg
gatgtcttge
ctactagagg
ctgagtgctce
aatgactacc
cctectaagt

ctgaagaagg

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080



ggtcttatcc
aaacaaaaat
aactcagcac
atcttgataa
tcgagcataa
aaagctttga
gggacgcagce
cacatgctaa
tatgtgtagg
gagttgagcc
caacagggtt
cacagagtcc
gggacatagg
actgccectec
taaattacca
ttgcaataat
ggaaagttct
tggttgccag
gaggtcagtt
atagcacata
ttcaggcaag
tgtctggcac
agggggtcaa
catgcaggga
ggagatgcca
aaacttcagc
ttgagcaatg
tgcacacgta
gggtgcataa

tgggagcatc

tctccaagac
gaaaggggtc
tgcacatgag
gcttgacctt
gggacagtac
tatctctcag
attttgetet
tgggtcaggg
gtatgagaga
ttgcacaact
caagatatca
ttccaccgag
ggttcacatg
ccaggacccg
gtgtcacact
ttgtttaget
gaatccacta
agtggcagac
ggttctaggg
cctgatgtta
ctccagaatc
agcattgatc
ggaagatcaa
gggccagagt
ccttgtcggg
agagttttca
tggaggatgg
tctgcagtca
actcactcta

atctagcegt

ttgttttgte
tgcgaagtygg
gttgtgcecct
aagactgagg
aaaggaacaa
tgccccaaga
gcttatgagt
attgtgcaga
gtggttgtga
tgtataacca
tcagcagttg
attacactca
gcacacgatg
tgcttagtge
gctctcagtg
attctctata
atgtggatca
aacattaatc
aaccctgccec
ttattgattg
accacttgct
agagcagggt
accaagttct
tattggactg
gaatgccatg
tttgttgggg
gggtgtgggt
gttagaaaag
gagatcacag

ttcacaaact

agtcaagtga
gggttcaagc
ttgcagtgtt
agaatctgct
tggactctgg
ttggaggaca
gcactgctca
tacaagtatc
agagagaact
aatgtgagcc
cttgtgctag
agtatccagg
atcagtcagt
atgactgcat
cctttgttgt
gggtgcttaa
cagccttcat
aagtgaacag
ctattccteg
tctcatatge
ctacagaggg
cagttggggc
taaagataaa
ggtcctttag
tgaataggtg
aaagcacgac
gtttcaatgt
aggcccttag

actttgatgg

ggggttcagt

ggatgatgga
actcaaaaag
taagaactca
accagactca
tcagactaag
tggtagtaag
gtacgccaat
aggggtctgg
ctctgccaag
tcatggattg
cggagtttge
gatatcccag
tagctccaaa
agtgtgtgcet
tgtgtttgta
gtgcctgaag
cagatggata
ggaaatagga
tcatgcccca
atcagcatgt
tgttaacacc
agaggcttgt
aactgtctca
ccctaaatgt
tctgtettgg
catgcgagag
gaacccatct
agtttttaac
ctctgtttea

tagcctctcea

tcaaaattaa
tgtgatggcec
aagaaggttt
tttgtetgtt
agggagctca
aagtgcactg
goctattgtt
aagaagcctt
cccatccaga
gttgtccgat
gtcacaggat
tcttctgggg
atagtagctc
catggcctga
ttcagttcta
attgccccaa
tataagaaga
tggatggaag
atcccacgtt
tcagaactga
aagtgtagac
ttgatgttga
agtgagctat
ttgagctcaa
agggacaatg
aataagtgtt
tgcttatttg
tgtatcgact
acaatagact

ctggacgcag

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880



agggcatttc
ttgttgatga
attcagagtc
catacaagcc
tctttgagag
gaaatagagg
ttgacaattt
atttgacagg
caggaactgg
cagagaatgg
aggagtttat
tagccattga
caaaatctgg
ggcctcttaa
tcctecttat
aggcctcata
acagtggcgg
actctatgtt
aagtctcccg
ccggtatcga
gcgceccectet
acctgcagcec
ccgctcacaa
taatgagtga
aacctgtcgt
attgggcget
cgagcggtat
gcaggaaaga
ttgctggegt
agtcagaggt

tcectegtge

aggctcaaat
gccattctca
ctcagtcectg
catgatagat
gggttctctg
tgttcaaget
tgaggtggac
ttgctattct
atccctetcet
aacaaaagac
gtactcttgt
tccatttgat
atcttggaat
aactatactc
atatcttgga
gatcaggaag
ccgctegagyg
atactctgta
tgtcttetta
ttccagtage
taacaagccyg
caagcttgge
ttccacacaa
gctaactcac
gccagcetgcea
cttcegette
cagctcactc
acatgtgagc
ttttccatag
ggcgaaaccc

gctctectgt

agcttttett
gaaattcctc
agtgctcatg
caattggagt
ccacagacaa
ttctctaagg
tttgtgggag
tgcaatgcag
gcccacaata
cagtgtcaga
gatggagatg
gataggcggg
ttctttgact
ctcatttgec
agaacaggcc
agctctgtca
aattctagat
atcctactca
tcaccatcag
accggceccca
acccccacca
gtaatcatgg
catacgagcc
attaattgcg
ttaatgaatc
ctcgeteact
aaaggcggta
aaaaggccag
gctcegecee
gacaggacta

tcecgaccctg

tcattgagag
ggcaagggtt
aatcatgcct
gcacaacaaa
ggaatgacaa
gctctgtaca
cagccgtatce
gggccagggt

aggatgggtc

tactacactt
agcggectcet
aagcaggggg
ggttttctgg
tgtatgttge
tctctaaaat
agggtcaaga
cccacgtcac
ataaacgtgt
gtgacatcct
cgctgacaac
gcgtcgeggt
tcatagctgt
ggaagcataa
ttgcgctcac
ggccaacgcyg
gactcgcetge
atacggttat
caaaaggcca
cctgacgage
taaagatacc

ccgecttacceg

cccaggcaaa
cttgggggag
tagggcacca
tctgattgat
aacctttgca
agctgatcta
ttgtgatgec
ctgcctgtet
tctgcatata
cactgtgect
gttggtgaag
ggaatcaaca
actcatgagt
attatcaatt
gtggcttget
caattctgca
tattgtatac
cacgcctgtyg
cgcccagget
ccactcttge
tactaacact
ttoctgtgtg
agtgtaaagc
tgccegettt
¢ggggagagg
gctcggtegt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgtttcec

gatacctgtc

gggtatgcaa
atcaggtgca
aaccttatct
coctttgttyg
gcttcaaaag
actctgatgt
gccttettaa
atcacatcca
gtccttecat
gaagtagagg
gggaccctga
gttgtgaatc
tggtttggag
gggctetttt
gccactaaga
gatatccagc
tctatattat
aaaccgtact
gtcaatcatg
agcgttagea
ccteteceeg
aaattgttat
ctggggtgcece
ccagtcggga
cggtttgegt
tcggetgegg
aggggataac
aaaggccgeg
tcgacgctca
ccctggaage

cgectttete

5940

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

7500

7560

7620

7680

7740



ccttegggaa
gtcgtteget
ttatccggta
gcagccactg
<210> 28

<211>

<212>
<213>

DNA
<220>
<223>

<400> 28
atgtaggcgg

cagtatttgg
cttgatccgg
ttacgcgcag
ctcagtggaa
tcacctagat
aaacttggtc
tatttcogtte
gcttaccatc
atttatcagc
tatccgectc
ttaatagttt
ttggtatggce
tgttgtgcaa
ccgecagtgtt
ccgtaagatg
tgcggcgacc
gaactttaaa
taccgetgtt
cttttacttt

agggaataag

7954

gcgtggeget
ccaagctggg
actatcgtct

gtaacaggat

vector

tgctacagag
tatctgeget
caaacaaacc
aaaaaaagga
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tggccccagt
aataaaccag
catccagtct
gcgcaacgtt
ttcattcagce
aaaagcggtt
atcactcatg
cttttetgtg
gagttgctct
agtgctcatc
gagatccagt
caccagcgtt

ggcgacacgg

ttctcatagce
ctgtgtgcac
tgagtccaac

tagcagagcg

artificial sequence

ttcttgaagt
ctgctgaage
accgctggta
tctcaagaag
cgttaaggga
taaaaatgaa
caatgcttaa
gcctgactcec
gctgcaatga
ccagccggaa
attaattgtt
gttgccattg
tcecggttecc
agctcctteg
gttatggcag
actggtgagt
tgcccggegt
attggaaaac
tcgatgtaac
tctgggtgag

aaatgttgaa

tcacgctgta ggtatctcag ttcggtgtag

gaacccccceg ttcageccga ccgcectgegec

ccggtaagac acgacttatc gccactggca

aggt

ggtggcctaa
cagttacctt
gcggtggttt
atcctttgat
ttttggtcat
gttttaaatc
tcagtgagge
ccgtegtgta
taccgcgaga
gggccgageg
gccgggaage
ctacaggcat
aacgatcaag
gtcctecegat
cactgcataa
actcaaccaa
caatacggga
gttcttcggg
ccactcgtge
caaaaacagg

tactcatact

ctacggctac
cggaaaaaga
ttttgtttge
cttttctacg
gagattatca
aatctaaagt
acctatctca
gataactacg
cccacgcetcea
cagaagtggt
tagagtaagt
cgtggtgtca
gcgagttaca
cgttgtcaga
ttctcttact
gtcattctga
taataccgcg
gcgaaaactc
acccaactga
aaggcaaaat

cttcettttt

actagaagaa
gttggtagcet
aagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
gcgatctgte
atacgggagg
ccggetecag
cctgcaactt
agttcgccag
cgctegtegt
tgatccccca
agtaagttgg
gtcatgccat
gaatagtgta
ccacatagca
tcaaggatct
tcttcagecat
gccgcaaaaa

caatattatt

7800

7860

7920

7954

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



gaagcattta
ataaacaaat
ccattattat
cgcgtttegg
cttgtctgta
gcgggtgtceg
atatgcggtg
cgccattcag
gccagctgge
cccagtcacg
ccctggeatt
gtattagtca
tagcggtttg
ttttggcacc
caaatgggcg
cgtcagatcg
cgatccagec
ccgtgccaag
ttatgcatgc
ggtgatggta
ttggtgacga
tggctatatg
tggggtctca
agtttttatt
gggctcttet
gactcatggt
acgatgccca
aatgagctcg
gaagaagatg
gcggtgcetgt

gccaccagac

tcagggttat
aggggttccg
catgacatta
tgatgacggt
agcggatgec
gggctggett
tgaaataccg
gctgcgcaac
gaaaggggga
acgttgtaaa
atgcccagta
tcgctattac
actcacgggg
aaaatcaacg
gtaggcgtgt
cctggagacg
tggggatcta
agtgacgtaa
tatactgttt
tagcttagec
tctttececatt
ccaatacact
tttattattt
aaacataacg
ccggtagegyg
cgcteggecag
ccaccaccag
gggagcgggc
caggcagctg
taacggtgga

ataatagctg

tgtctcatga
cgcacttttce
acctataaaa
gaaaacctct
gggagcagac
aactatgcgg
cacagatgcg
tgttgggaag
tgtgctgcaa
acgacggcca
catgacctta
catggtgatg
atttccaagt
ggactttcca
acggtgggag
ccatccacge
gcctecgegyg
gtaccgcecta
ttggcttggg
tataggtgtg
actaatccat
gtccttcaga
acaaattcac
tgggatctcc
cggagctect
ctcettgetce
tgtgccgeac
ttgcaccget
agttgttgtg
gggcagtgta

acagactaac

gcggatacat
cccgaaaagt
ataggcgtat
gacacatgca
aagcccgtcea
catcagagca
taaggagaaa
ggcgatcggt
ggcgattaag
gtgccaagct
tgggactttc
cggttttgge
ctccacccca
aaatgtcgta
gtctatataa
tgttttgacc
ccgggaacgyg
tagagtctat
gtctatacac
ggttattgac
aacatggctc
gactgacacg
atatacaaca
acgcgaatct
acatccgage
ctaacagtgg
aaggccgtgg
gacgcatttg
ttctgataag
gtctgagcag

agactgttcc

atttgaatgt
gccacctgac
cacgaggccc
gctccecggag
gggcgcgtca
gattgtactg
ataccgcatc
gcgggectcet
ttgggtaacyg
tgcatgcctyg
ctacttggca
agtacatcaa
ttgacgtcaa
acaactccgce
gcagagctcg
tccatagaag
tgcattggaa
aggcccaccc
ccecegettec
cattattgac
tttgccacaa
gactctgtat
ccaccgtccc
cgggtacgtg
cctgctecca
aggccagact
cggtagggta
gaagacttaa
agtcagaggt
tactcgttge

tttccatggg

atttagaaaa
gtctaagaaa
tttegteoteg
acggtcacag
gcgggtgttyg
agagtgcacc
aggcgccatt
tcgctattac
ccagggtttt
caggtcaatt
gtacatctac
tgggcegtgga
tgggagtttyg
cccattgacg
tttagtgaac
acaccgggac
cgcggattcec
ccttggettce
tcatgttata
cactccecta
ctctctttat
ttttacagga
cagtgceccge
ttccggacat
tgcctcecage
taggcacagc
tgtgtctgaa
ggcagcggca
aactccegtt
tgccgegegce

tcttttetge

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



agtcaccgtc
cgacagagct
aagcggttat
ctaacccaga
agctctectg
gggcattaaa
atcctgagga
ttcggtgtga
caatgacagt
acccccatcet
aggatgccac
ttgaaaaggg
cagttcacga
atgggaaccc
agtcagctca
atgagctcac
ggtcttatcc
aaacaaaaat
aactcagcac
atcttgataa
tcgagcataa
aaagctttga
gggacgcagce
cacatgctaa
tatgtgtagg
gagttgagcc
caacagggtt
cacagagtcc

gggacatagg

actgccctcece

cttgacacga
cttctaaatg
tagagtgtct
gatgattgaa
ttctatatca
agccatcatt
caagatttcc
gagacgaaga
ccttecagec
cagaaacaga
atgcaaacct
aaaatttccc
caccatcatt
ctgcatgaaa
ttacctcaac
tgaggactgc
tctccaagac
gaaaggggtc
tgcacatgag
gcttgacctt
gggacagtac
tatctctcag
attttgctct
tgggtcaggg
gtatgagaga
ttgcacaact
caagatatca
ttccaccgag
ggttcacatg

ccaggacccg

tcggatceeg
tatgttttat
ctaagctcca
ggagcttggg
ggcataagag
gctgctgatg
ctcataaagg
gatgctaagc
ttagcagttt
ccagggaagyg
gtgacatatg
cttttccagt
gcaaaggctyg
gagaaactcg
aatgacggga
aacttttgta
ttgttttgte
tgcgaagtgg
gttgtgcect
aagactgagg
aaaggaacaa
tgccccaaga
gcttatgagt
attgtgcaga
gtggttgtga
tgtataacca
tcagcagttyg
attacactca
gcacacgatg

tgcttagtge

ggtaccgagc
taacaattct
caagagaaga
attcactcag
aggttaagac
gcttgaacaa
gtcctectcea
aaatagggag
ttgctttgge
ggcacaacta
ctggggeatg
cgtatgctca
atccacctag
tgatgaagac
aaatggcttc
ggcagatgac
agtcaagtga
gggttcaagc
ttgcagtgtt
agaatctgct
tggactctgg
ttggaggaca
gcactgctca
tacaagtatc
agagagaact
aatgtgagcc
cttgtgctag
agtatccagg
atcagtcagt

atgactgcat

tcggatccag
aatctcggtt
gacctgettt
agaggaggag
ctcaagccag
catcacctgc
caaaaagcgg
agaaaccatg
acctgttgtt
cattgacggg
tagcagtttt
tcatagaact
ctgtgacctt
acactgtcca
agtcaagtgc
aggtgctagc
ggatgatgga
actcaaaaag
taagaactca
accagactca
tcagactaag
tggtagtaag
gtacgccaat
aggggtctgg
ctctgccaag
tcatggattg
cggagtttge
gatatcccag
tagctccaaa

agtgtgtget

tacccttceac
ctggtgtgtyg
ggtgactcca
atgccggagyg
gagttataca
catggtaagg
gtggggatag
gcagggattg
tttgctgaag
atgactcagg
gatgtcttge
ctactagagg
ctgagtgcetce
aatgactacc
cctectaagt
ctgaagaagg
tcaaaattaa
tgtgatggec
aagaaggttt
tttgtctgtt
agggagctca
aagtgcactg
goctattgtt
aagaagcctt
cccatccaga
gttgtccgat
gtcacaggat
tcttetgggg
atagtagctc

catggcctga

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920



taaattacca
ttgcaataat
ggaaagttct
tggttgccag
gaggtcagtt
atagcacata
ttcaggcaag
tgtctggcac
agggggtcaa
catgcaggga
ggagatgcca
aaacttcagc
ttgagcaatg
tgcacacgta
gggtgcataa
tgggagcatc
agggcatttc
ttgttgatga
attcagagtc
catacaagcc
tctttgagag
gaaatagagg
ttgacaattt
atttgacagg
caggaactgg
cagagaatgg
aggagtttat
tagccattga
caaaatctgg
ggcctcttaa

tcctecttat

gtgtcacact
ttgtttaget
gaatccacta
agtggcagac
ggttctaggg
cctgatgtta
ctccagaatc
agcattgatc
ggaagatcaa
gggccagagt
ccttgteggyg
agagttttca
tggaggatqgg
tctgcagtca
actcactcta
atctagecgt
aggctcaaat
gccattctca
ctcagtcctg
catgatagat
gggttctctyg
tgttcaagct
tgaggtggac
ttgctattct
atccctetcet
aacaaaagac
gtactcttgt
tccatttgat
atcttggaat
aactatactc

atatcttgga

gctctcagtg
attctctata
atgtggatca
aacattaatc
aaccctgcecec
ttattgattg
accacttgct
agagcagggt
accaagttct
tattggactg
gaatgccatg
tttgttgggg
gggtgtgggt
gttagaaaag
gagatcacag
ttcacaaact
agcttttett
gaaattcctc
agtgctcatg
caattggagt
ccacagacaa
ttctctaagg
tttgtgggag
tgcaatgcag
gcccacaata
cagtgtcaga
gatggagatg
gataggcggg
ttctttgact
ctcatttgcce

agaacaggcc

cctttgttgt
gggtgcttaa
cagccttceat
aagtgaacag
ctattcctceg
tctcatatge
ctacagaggg
cagttgggge
taaagataaa
ggtcctttag
tgaataggtg
aaagcacgac
gtttcaatgt
aggcccttag
actttgatgg
ggggttcagt
tcattgagag
ggcaagggtt
aatcatgcct
gcacaacaaa
ggaatgacaa
gctctgtaca
cagccgtatce
gggccagggt

aggatgggtc

tactacactt
agcggectcet
aagcaggggy
ggttttctgg
tgtatgttge

tctctaaaat

tgtgtttgta
gtgcctgaag
cagatggata
ggaaatagga
tcatgcccca
atcagcatgt
tgttaacacc
agaggcttgt
aactgtctca
ccctaaatgt
tctgtettgg
catgcgagag
gaacccatct
agtttttaac
ctctgtttea
tagcctctca
cccaggcaaa
cttgggggag
tagggcacca
tctgattgat
aacctttgca
agctgatcta
ttgtgatgcce
ctgectgtet
tctgcatata
cactgtgect
gttggtgaag
ggaatcaaca
actcatgagt
attatcaatt

gtggcttget

ttcagttcta
attgccccaa
tataagaaga
tggatggaag
atcccacgtt
tcagaactga
aagtgtagac
ttgatgttga
agtgagctat
ttgagctcaa
agggacaatg
aataagtgtt
tgcttatttg
tgtatcgact
acaatagact
ctggacgcag
gggtatgcaa
atcaggtgca
aaccttatct
coctttgttg
gcttcaaaag
actctgatgt
gccttettaa
atcacatcca
gtccttecat
gaagtagagg
gggaccctga
gttgtgaatc
tggtttggag
gggctetttt

gccactaaga

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780



aggcctcata
acagtggcgg
actctatgtt
aagtctcccg
ccggtatcga
gcgcccctet
acctgcagcec
ccgctcacaa
taatgagtga
aacctgtcgt
attgggcgcet
cgagcggtat
gcaggaaaga
ttgctggegt
agtcagaggt
tcectegtge
ccttegggaa
gtcgttcget
ttatccggta

gcagccactyg

gatcaggaag
ccgctcgagyg
atactctgta
tgtcttetta
ttccagtage
taacaagccg
caagcttgge
ttccacacaa
gctaactcac
gccagctgea
cttcegette
cagctcactc
acatgtgagc
ttttccatag
ggcgaaaccc
gctctcctgt
gcgtggeget
ccaagctggg
actatcgtct

gtaacaggat

agctctgtca
aattctagat
atcctactca
tcaccatcag
accggcccca
acccccacca
gtaatcatgg
catacgagcc
attaattgcg
ttaatgaatc
ctcgcetcact
aaaggcggta
aaaaggccag
gctcecgeccec
gacaggacta
tccgaccctg
ttctcatagce
ctgtgtgcac
tgagtccaac

tagcagagcg

agggtcaaga
cccacgtcac
ataaacgtgt
gtgacatcct
cgctgacaac
gcgtcgeggt
tcatagctgt
ggaagcataa
ttgcgctcac
ggccaacgcg
gactcgctge
atacggttat
caaaaggcca
cctgacgage
taaagatacc
ccgcttaccg
tcacgctgta
gaaccccccg

ccggtaagac

aggt

caattctgca
tattgtatac
cacgcctgtg
cgcccaggcet
ccactcttge
tactaacact
ttectgtgtg
agtgtaaagc
tgcccgettt
¢ggggagagg
gctcggtegt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgtttcc
gatacctgtc
ggtatctcag
ttcagcccga

acgacttatc

gatatccagc
tctatattat
aaaccgtact
gtcaatcatg
agcgttagea
cctetecceg
aaattgttat
ctggggtgcec
ccagtcggga
cggtttgegt
tcggetgegg
aggggataac
aaaggccgcg
tcgacgctca
ccctggaage
cgcctttete
ttcggtgtag
ccgetgegec

gccactggca

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7954



