<110>

<120>

<130>

<150>
<151>

<160> 4
<170>
<210> 1
<211>

<212>
<213>

DNA
<220>
<223>

<400> 1
gtccggccat

ccattgcata
ttaccgccat
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc
taaaagagcc

gtacccgtat

cttgggaggs

6217

GALA-37375.601

UsS 62/775,194
2018-12-04

tagccatatt
cgttgtatcc
gttgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcgg
cacaacccct
tcccaataaa

tctcctctga

SEQUENCE LISTING

CATALENT PHARMA SOLUTIONS,

PatentIn version 3.5

Artificial sequence

Synthetic construct

attcattggt
atatcataat
attattgact
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
cactcggcgc
gcctecttget

gtgattgact

LLC

VECTORS FOR PROTEIN MANUFACTURE

tatatagcat
atgtacattt
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg
gccagtcttc
gtttgcatcc

acccacgacg

aaatcaatat
atattggctc
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
cgatagactg
gaatcgtggt

ggggtctttc

tggctattgg
atgtccaaca
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgcc
cagagctcaa
cgtcgecccgg

ctcgctgttc

atttggggec

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



tcgtccggga
ggccagcaac
tgcgtctgta
agttctgaac
gtggcccgac
tggtaggaga
ggaaccgaag
gtctgactgt
gtttgacctt
tcaagaagag
ggccgegaga
cacctggccc
cttttgaccc
ctccatccgc
tttatccagc
gcaagttccc
aaagtccaag
cgcaccctgg
tctagtacct
tttcgggacc
aaccggaagc
agcaaccagc
cacccttttg
gtgggcgcag
tatgctgggg
caaataggac

ttgcatcgag

tttggagacc
ttatctgtgt
ctagttagct
acccggecgce
ctgaggaagg
cgagaaccta
ccgecgegtcet
gtttctgtat
aggtcactgg
acgttgggtt
cggcaccttt
gcatggacac
ccctcecctgg
cccgtctctc
cctcactcct
acttgaacaa
ccatgtatat
actgtgagcc
ttcagtctga
ccttccgcag
ctgcagagac
acccctggtt
gttggccttc
acaaagccta
tcaagattac
cctgtgaagg

tatgtgaaga

cctgcccagg
ctgtccgatt
aactagctct
aaccctggga
gagtcgatgt
aaacagttcc
tgtctgectgce
ttgtctgaaa
aaagatgtcg
accttctgct
aaccgagacc
ccagaccagg
gtcaagccct
ccccttgaac
tctctaggcg
aaacatcaag
ctgggttgat
caagtgtgta
gggctccaac
agatcccaac
caatttaagg
tggaatggaa
caatggcttt
tggcagggat
aggaacaaat
aatccgcatg

ctttggggta

gaccaccgac
gtctagtgtc
gtatctggcg
gacgtcccag
ggaatccgac
cgcctccgtc
agcgctgcag
attagggcca
agcggatcgc
ctgcagaatg
tcatcaccca
tcccctacat
ttgtacaccc
ctcctegttc
ccggaattgc
caaatgtact
ggtactggag
gaagagttac
agtgacatgt
aagctggtgt
cactcgtgta
caggagtata
cctgggcccc
atcgtggagg
gctgaggtca
ggagatcatc

atagcaacct

ccaccaccgg
tatgtttgat
gacccgtggt
ggactttggg
cccgtcagga
tgaatttttg
catcgttctg
gactgttacc
tcacaaccag
gccaaccttt
ggttaagatc
cgtgacctgg
taagcctccg
gaccccgcct
cttccaccat
tgtgcctgcc
aaggactgcg
ctgagtggaa
atctcagccc
tctgtgaagt
aacggataat
ctctgatggg
aaggtccgta
ctcactaccg
tgcctgccca

tctgggtgec

ttgaccccaa

gaggtaagct
gttatgcgcc
ggaactgacg
ggcecgttttt
tatgtggttc
ctttcggttt
tgttgtctct
actcccttaa
tcggtagatg
aacgtcggat
aaggtctttt
gaagccttgg
cctcctcttce
cgatcctccc
ggccacctca
ccagggtgag
ctgcaaaacc
ttttgatggc
tgttgccatg
tttcaagtac
ggacatggtg

aacagatggg

ttactgtggt
cgecctgettg
gtgggagttc
ccgtttcatc

gcccattcect

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

2520



gggaactgga

aatggtctga
attcgagcct
gaaacgtcca
attccccgga
aactgtgacc
ggcgacgagc
actatgtatt
tagcccctcc
gccactcccc
ggcggtccta
gcctggctca
ctcattgccc
ccacttggca
gtacgccagg
tggctgccaa
tccattgacg
tttagggaac
gccgecacca
caggccagtg
cacatgactg
gttactttaa
gacagtagaa
tgtgaagcaa
aatacaatca
aagcttgtct

gaataccctt

atggtgcagg
agcacatcga
acgatcccaa
acatcaacga
ctgtcggcca
cctttgcagt
ccttccaata
ggccctatgc
caatgggcgg
cattgacgtc
ttgacgtata
atgcccattg
attcatatcc
gtacatcaat
gtacattggc
gtacatcccc
taaatgggcg
cgccattctg
tgatgtcctt
atacaggtag
aaggaaggsga
aaaagtttcc
agggcttcat
cagtcaatgg
tagatgtcgt
taaattgtac

cttcgaagca

ctgccatacc

ggaggccatc
ggggggcctg
cttttctgcect
ggagaagaaa
gacagaagcc
caaaaactaa
catatagtat
tcccatatac
aatggtctct
tggcgcctcc
acgtcaatag
gttctcacgc
atctattaat
agtactccca
attgacgtca
gtaggcgtgc
cctggggacg
tgtctctctg
acctttcgta
gctcgtcatt
acttgacact
catatcaaat
gcatttgtat
tctgagtccg
agcaagaact

tcagcataag

aactttagca
gagaaactaa
gacaatgccc
ggtgtcgcca
ggttactttg
atcgtccgca
agatccctat
tccatatatg
catatatggg
atatatggtc
cccattgacg
gaccacccac
cccctattga
agtaacttgg
ttgacgtcaa
atggggages
ctaatgggag
tcggaggagc
ctcctggttg
gagatgtaca
ccctgeceggg
ttgatccctg
gcaacgtaca
aagacaaact
tctcatggaa
gaactaaatg

aaacttgtaa

ccaaggccat
gcaagcggca
gtcgtctgac
atcgcagtgc
aagaccgccg
catgccttct
ggctattggc
ggttttccta
gcttcctaat
tttcctattg
tcaattacgg
cattgacgtc
cgtcaatgac
caagtacatt
tggcggtaaa
gcaatgacgc
gtctatataa
tcgaaagctt
gcatcctatt
gtgaaatccc
ttacgtcacc
atggaaaacg
aagaaatagg
atctcacaca
ttgaactatc

tggggattga

accgagacct

gcgggageag
ccggtaccac
tgggttccac
cagcatccgc
cccctcectgcec
caatgagact
caggttcaat
ttgacgtaga
accgcccata
acgtcatatg
taaatggccc
aatgggatgg
ggtaaatggc
actattggaa
tggcccgega
aaatgggcgt
gcaatgctcg
ctagacaatt
ccatgccacc
cgaaattata
taacatcact
cataatctgg
gcttctgacc
tcgacaaacc
tgttggagaa
cttcaactgg

adaaacccag

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

4140



tctgggagtg
gaccaaggat
tttgtcaggg
ctcctggggs
tccecggaccc
aagttcaact
gagcagtaca
ctgaatggca
aaaaccatct
tcccgggatg
cccagcgaca
acgcctcccg
aagagcaggt
aaccactaca
gacatcgata
tatgttgctc
gcttcccgta
gaggagttgt
acccccactg
cccctccecta
gctcggetgt
tggctgctcg
tcggccctca
ccgegtcttc
cgataaaata

gtaggttteg

tgagaataga

agatgaagaa
tgtacacctg
tccatgaaaa
gaccctcagt
ctgaggtcac
ggtacgtgga
acagcacata
aggagtacaa
ccaaagccaa
agctgaccaa
tcgccgtgga
tgctggactc
ggcagcaggs
cgcagaagag
atcaacctct
cttttacgct
tggctttcat
ggcccgttgt
gttggggcat
ttgccacggc
tgggcactga
cctgtgttgc
atccagcgga
gccttcgcecc
aaagatttta
caagctagct

gaagttcaga

gtttttgagc
tgcagcatcc
agacaaaact
cttcctcttc
atgcgtggtg
cggegtggag
tcgtgtggtc
gtgcaaggtc
agggcagccc
gaaccaggtc
gtgggagagc
cgacggctcc
gaacgtcttc
cctctccctg
ggattacaaa
atgtggatac
tttctcctcc
caggcaacgt
tgccaccacc
ggaactcatc
caattccgtg
cacctggatt
cctteccttcec
tcagacgagt
tttagtctcc
taagtaacgc

tcaaggtcag

accttaacta
agtgggctga
cacacatgcc
cccccaaaac
gtggacgtga
gtgcataatg
agcgtcctca
tccaacaaag
cgagaaccac
agcctgacct
aatgggcagc
ttcttcctct
tcatgctccg
tctcccggga
atttgtgaaa
gctgctttaa
ttgtataaat
ggcgtggtgt
tgtcagctcc
gccgectgec
gtgttgtcgg
ctgcgeggga
cgecggectgce
cggatctccc
agaaaaaggg
cattttgcaa

gaacagatgg

tagatggtgt
tgaccaagaa
caccgtgccc
ccaaggacac
gccacgaaga
ccaagacaaa
ccgtcctgca
ccctcccagc
aggtgtacac
gcctggtcaa
cggagaacaa
acagcaagct
tgatgcatga
aatgatgaga
gattgactgg
tgcctttgta
cctggttgcect
gcactgtgtt
tttccgggac
ttgcccgetg
ggaaatcatc
cgtccttctg
tgccggctct
tttgggccgc
gggaatgaaa
ggcatggaaa

aacagctgaa

aacccggagt
aaacagcaca
agcacctgaa
cctcatgatc

ccctgaggtc

gccacgggag

ccaggactgg

ccccatcgag
cctgccccca
aggcttctat
ctacaagacc
caccgtggac
ggctctgcac
tctcgagttc
tattcttaac
tcatgctatt
gtctctttat
tgctgacgca
tttcgctttc
ctggacaggg
gtcctttect
ctacgtccct
gcggectcett
ctccccgcat
gaccccacct
aatacataac

tatgggccaa

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



acaggatatc
ctgaatatgg
gaacagatgg
ttccagggtg
tcgcttctcg
ccctcactcg
taaaccctct
tgagtgattg
<210> 2

<211>

<212>
<213>

DNA
<220>
<223>

<400> 2
gtccggccat

ccattgcata
ttaccgccat
ttagttcata
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
gggcgtggat
gggagtttgt
ccattgacgc
taaaagagcc

gtacccgtat

6065

tgtggtaagc
gccaaacagg
tccccagatg
ccccaaggac
cttctgttcg
gggcgeceagt
tgcagttgca

actacccgtc

tagccatatt
cgttgtatcc
gttgacattg
gcccatatat
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
agcggtttga
tttggcacca
aaatgggcgg
cacaacccct

tcccaataaa

agttcctgcc
atatctgtgg
cggtccagcc
ctgaaatgac
cgecgcttctg
cctccgattg

tccgacttgt

agcgggggtc

Artificial sequence

Synthetic construct

attcattggt
atatcataat
attattgact
ggagttccgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
ctcacgggga
aaatcaacgg
taggcgtgta
cactcggcgc

gcctecttget

ccggctcagg

taagcagttc
ctcagcagtt
cctgtgectt
ctccccgagc
actgagtcgc
ggtctcgectg

tttcatt

tatatagcat
atgtacattt
agttattaat
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
atggtgatgc
tttccaagtc
gactttccaa
cggtgggagg
gccagtcttc

gtttgcatcc

gccaagaaca
ctgccccggce
tctagagaac
atttgaacta
tcaataaaag
ccgggtaccc

ttccttggga

aaatcaatat
atattggctc
agtaatcaat
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
ggttttggca
tccaccccat
aatgtcgtaa
tctatataag
cgatagactg

gaatcgtggt

gatggaacag
tcagggccaa
catcagatgt
accaatcagt
agcccacaac
gtgtatccaa

gggtctcctc

tggctattgg
atgtccaaca
tacggggtca
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
gtacatcaat
tgacgtcaat
caactccgcc
cagagctcaa
cgtcgecccgg

ctcgctgttc

5820

5880

5940

6000

6060

6120

6180

6217

60

120

180

240

300

360

420

480

540

600

660

720

780

840



cttgggaggs

tcgtccggga
ggccagcaac
tgcgtctgta
agttctgaac
gtggcccgac
tggtaggaga
ggaaccgaag
gtctgactgt
gtttgacctt
tcaagaagag
ggccgegaga
cacctggccc
cttttgaccc
ctccatccgc
tttatccagc
gcaagttccc
aaagtccaag
cgcaccctgg
tctagtacct
tttcgggacc
aaccggaagc
agcaaccagc
cacccttttg
gtgggcgcag
tatgctgggg

caaataggac

tctcctctga
tttggagacc
ttatctgtgt
ctagttagct
acccggecgce
ctgaggaagg
cgagaaccta
ccgecgegtcet
gtttctgtat
aggtcactgg
acgttgggtt
cggcaccttt
gcatggacac
ccctcecctgg
cccgtctctc
cctcactcct
acttgaacaa
ccatgtatat
actgtgagcc
ttcagtctga
ccttccgcag
ctgcagagac
acccctggtt
gttggccttc
acaaagccta
tcaagattac

cctgtgaagg

gtgattgact
cctgcccagg
ctgtccgatt
aactagctct
aaccctggga
gagtcgatgt
aaacagttcc
tgtctgctgce
ttgtctgaaa
aaagatgtcg
accttctgct
aaccgagacc
ccagaccagg
gtcaagccct
ccccttgaac
tctctaggcg
aaacatcaag
ctgggttgat
caagtgtgta
gggctccaac
agatcccaac
caatttaagg
tggaatggaa
caatggcttt
tggcagggat
aggaacaaat

aatccgcatg

acccacgacg
gaccaccgac
gtctagtgtc
gtatctggcg
gacgtcccag
ggaatccgac
cgcctccgtc
agcgctgcag
attagggcca
agcggatcgc
ctgcagaatg
tcatcaccca
tcccctacat
ttgtacaccc
ctcctcgttc
ccggaattgc
caaatgtact
ggtactggag
gaagagttac
agtgacatgt
aagctggtgt
cactcgtgta
caggagtata
cctgggcccc
atcgtggagg
gctgaggtca

ggagatcatc

ggggtctttc
ccaccaccgg
tatgtttgat
gacccgtggt
ggactttggg
cccgtcagga
tgaatttttg
catcgttctg
gactgttacc
tcacaaccag
gccaaccttt
ggttaagatc
cgtgacctgg
taagcctccg
gaccccgcct
cttccaccat
tgtgcctgcc
aaggactgcg
ctgagtggaa
atctcagccc
tctgtgaagt
aacggataat
ctctgatggg
aaggtccgta
ctcactaccg

tgcctgccca

tctgggtggc

atttggggsc
gaggtaagct
gttatgcgcc
ggaactgacg
ggcecgttttt
tatgtggttc
ctttcggttt
tgttgtctct
actcccttaa
tcggtagatg
aacgtcggat
aaggtctttt
gaagccttgg
cctcctcttc
cgatcctccc
ggccacctca
ccagggtgag
ctgcaaaacc
ttttgatggc
tgttgccatg
tttcaagtac
ggacatggtg

aacagatggg

ttactgtggt
cgecctgettg
gtgggagttc

ccgtttcatc

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



ttgcatcgag
gggaactgga
aatggtctga
attcgagcct
gaaacgtcca
attccccgga
aactgtgacc
ggcgacgagc
actatgtatt
tagcccctcc
gccactcccc
ggcggtccta
gcctggctca
ctcattgccc
ccacttggca
gtacgccagg
tggctgccaa
tccattgacg
tttagggaac
gccgecacca
caggccagtg
cacatgactg
gttactttaa
gacagtagaa
tgtgaagcaa
aatacaatca

aagcttgtct

tatgtgaaga
atggtgcagg
agcacatcga
acgatcccaa
acatcaacga
ctgtcggcca
cctttgcagt
ccttccaata
ggccctatgc
caatgggcgg
cattgacgtc
ttgacgtata
atgcccattg
attcatatcc
gtacatcaat
gtacattggc
gtacatcccc
taaatgggcg
cgccattctg
tgatgtcctt
atacaggtag
aaggaaggsga
aaaagtttcc
agggcttcat
cagtcaatgg
tagatgtcgt

taaattgtac

ctttggggta

ctgccatacc

ggaggccatc
ggggggcctg
cttttctgct
ggagaagaaa
gacagaagcc
caaaaactaa
catatagtat
tcccatatac
aatggtctct
tggcgcctcc
acgtcaatag
gttctcacgc
atctattaat
agtactccca
attgacgtca
gtaggcgtgc
cctggggacg
tgtctctctg
acctttcgta
gctcgtcatt
acttgacact
catatcaaat
gcatttgtat
tctgagtccg

agcaagaact

atagcaacct
aactttagca
gagaaactaa
gacaatgccc
ggtgtcgcca
ggttactttg
atcgtccgca
agatccctat
tccatatatg
catatatggg
atatatggtc
cccattgacg
gaccacccac
cccctattga
agtaacttgg
ttgacgtcaa
atggggages
ctaatgggag
tcggaggagc
ctcctggttg
gagatgtaca
ccctgeceggg
ttgatccctg
gcaacgtaca
aagacaaact
tctcatggaa

gaactaaatg

ttgaccccaa
ccaaggccat
gcaagcggca
gtcgtctgac
atcgcagtgc
aagaccgccg
catgccttct
ggctattggc
ggttttccta
gcttcctaat
tttcctattg
tcaattacgg
cattgacgtc
cgtcaatgac
caagtacatt
tggcggtaaa
gcaatgacgc
gtctatataa
tcgaaagctt
gcatcctatt
gtgaaatccc
ttacgtcacc
atggaaaacg
aagaaatagg
atctcacaca

ttgaactatc

tggggattga

gcccattcect
gcgggageag
ccggtaccac
tgggttccac
cagcatccgc
cccctctgcec
caatgagact
caggttcaat
ttgacgtaga
accgcccata
acgtcatatg
taaatggccc
aatgggatgg
ggtaaatggc
actattggaa
tggcccgega
aaatgggcgt
gcaatgctcg
ctagacaatt
ccatgccacc
cgaaattata
taacatcact
cataatctgg
gcttctgacc
tcgacaaacc
tgttggagaa

cttcaactgg

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



gaataccctt
tctgggagtg
gaccaaggat
tttgtcaggg
ctcctggggs
tccecggaccc
aagttcaact
gagcagtaca
ctgaatggca
aaaaccatct
tcccgggatg
cccagcgaca
acgcctcccg
aagagcaggt
aaccactaca
gacatcgata
tatgttgctc
gcttcccgta
gaggagttgt
acccccactg
cccctccecta
gctcggetgt
tggctgctcg
tcggccctca
ccgegtcttc

cgataaaata

gtaggttteg

cttcgaagca
agatgaagaa
tgtacacctg
tccatgaaaa
gaccctcagt
ctgaggtcac
ggtacgtgga
acagcacata
aggagtacaa
ccaaagccaa
agctgaccaa
tcgccgtgga
tgctggactc
ggcagcaggs
cgcagaagag
atcaacctct
cttttacgct
tggctttcat
ggcccgttgt
gttggggcat
ttgccacggc
tgggcactga
cctgtgttgc
atccagcgga
gccttcgcecc
aaagatttta

caagctagct

tcagcataag
gtttttgagc
tgcagcatcc
agacaaaact
cttcctcttc
atgcgtggtg
cggegtggag
tcgtgtggtc
gtgcaaggtc
agggcagccc
gaaccaggtc
gtgggagagc
cgacggctcc
gaacgtcttc
cctctccctg
ggattacaaa
atgtggatac
tttctcctcc
caggcaacgt
tgccaccacc
ggaactcatc
caattccgtg
cacctggatt
cctteccttcec
tcagacgagt
tttagtctcc

taagtaacgc

aaacttgtaa
accttaacta
agtgggctga
cacacatgcc
cccccaaaac
gtggacgtga
gtgcataatg
agcgtcctca
tccaacaaag
cgagaaccac
agcctgacct
aatgggcagc
ttcttcctct
tcatgctccg
tctcccggga
atttgtgaaa
gctgctttaa
ttgtataaat
ggcgtggtgt
tgtcagctcc
gccgectgec
gtgttgtcgg
ctgcgeggga
cgecggectgce
cggatctccc

agaaaaaggg

cattttgcaa

accgagacct
tagatggtgt
tgaccaagaa
caccgtgccc
ccaaggacac
gccacgaaga
ccaagacaaa
ccgtcctgca
ccctcccagc
aggtgtacac
gcctggtcaa
cggagaacaa
acagcaagct
tgatgcatga
aatgatgaga
gattgactgg
tgcctttgta
cctggttgcet
gcactgtgtt
tttccgggac
ttgcccgetg
ggaaatcatc
cgtccttctg
tgccggctct
tttgggccgc
gggaatgaaa

ggcatggaaa

aaaaacccag
aacccggagt
aaacagcaca
agcacctgaa
cctcatgatc

ccctgaggtc

gccacgggasg

ccaggactgg

ccccatcgag
cctgccccca
aggcttctat
ctacaagacc
caccgtggac
ggctctgcac
tctcgagttc
tattcttaac
tcatgctatt
gtctctttat
tgctgacgca
tttcgctttc
ctggacaggg
gtcctttect
ctacgtccct
gcggectcett
ctccccgcat
gaccccacct

aatacataac

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



tgagaataga
cggtcgaccc
tgtgccttat
ccccgagctc
tgagtcgccc
tctcgetgtt
tcatt
<210> 3
<211> 442
<212> DNA

<213>

<220>
<223>

<400> 3
aatgaaagac

atggaaaaat
agggtcgacc
aggacctgaa
gttcgcgcegc
ccagtcctcc

ttgcatccga

ccgtcagcecgg

<210> 4

<211> 8072
<212> DNA
<213>

<220>
<223>

<400> 4

gaagttcaga
tagagaacca
ttgaactaac
aataaaagag

gggtacccgt

ccttgggagg

cccacctgta
acataactga
ggtcgaccgg
atgaccctgt
ttctgctccc
gattgactga
cttgtggtct

gggtctttca

tcaaggtcag
tcagatgttt
caatcagttc
cccacaaccc
gtatccaata

gtctcctctg

Artificial sequence

Synthetic construct

ggtttggcaa
gaatagagaa
tcgaccctag
gccttatttg
cgagctcaat
gtcgceeggg
cgctgttcct

tt

Artificial sequence

Synthetic construct

gaacagatgg
ccagggtgcc
gcttctcget
ctcactcggg
aaccctcttg

agtgattgac

gctagcttaa
gttcagatca
agaaccatca
aactaaccaa
aaaagagccc

tacccgtgta

tgggagggtc

aacagggtcg

ccaaggacct
tctgttcgceg
gcgccagtcc
cagttgcatc

tacccgtcag

gtaacgccat
aggtcaggaa
gatgtttcca
tcagttcgct
acaacccctc
tccaataaac

tcctctgagt

accggtcgac
gaaatgaccc
cgcttctgcet
tccgattgac
cgacttgtgg

cgggggtctt

tttgcaaggc
cagatggaac

gggtgcccca

tctcgecttct

actcggggcg

cctcttgcag

gattgactac

tcgecgegttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg gagacggtca

cagcttgtct gtaagcggat gccgggagca gacaagcccg tcagggcecgeg tcagegggtg

5760

5820

5880

5940

6000

6060

6065

60

120

180

240

300

360

420

442

60

120



ttggeggste
accatatgcg
attcgccatt
tacgccagct
tttcccagtc
cctgtaggtt
aactgagaat
gaccggtcga
ccctgtgect
gctccccgag
gactgcgtcg
gtggtctcgc
ctttcatttg
accgggaggt
ttgatgttat
gtggtggaac
ttgggggecg
caggatatgt
ttttgctttc
ttctgtgttg
ttaccactcc
accagtcggt
cctttaacgt
agatcaaggt
cctgggaagc
ctccgectcc

cgcctcgatc

tcggggctgg
gtgtgaaata
caggctgcgc
ggcgaaagegs
acgacgttgt
tggcaagcta
agaaaagttc
ccctagagaa
tatttgaact
ctcaataaaa
cccgggtacc
tgttccttgg
ggggctcegtc
aagctggcca
gcgectgegt
tgacgagttc
tttttgtggc
ggttctggta
ggtttggaac
tctctgtctg
cttaagtttg
agatgtcaag
cggatggeceg
cttttcacct
cttggetttt
tcttcctcca

ctccctttat

cttaactatg
ccgcacagat
aactgttggg
ggatgtgctg
aaaacgacgg
gcttaagtaa
agatcaaggt
ccatcagatg
aaccaatcag
gagcccacaa
cgtattccca
gagggtctcc
cgggatttgg
gcaacttatc
ctgtactagt
tgaacacccg
ccgacctgag
ggagacgaga
cgaagccgceg
actgtgtttc
accttaggtc
aagagacgtt
cgagacggca
ggcccgcatg
gacccccctc
tccgccccgt

ccagccctca

cggcatcaga
gcgtaaggag
aagggcgatc
caaggcgatt
ccagtgaatt
cgccattttg
caggaacaga
tttccagggt
ttcgcttctc
cccctcactc
ataaagcctc
tctgagtgat
agacccctgc
tgtgtctgtc
tagctaacta
gcecgcaaccc
gaagggagtc
acctaaaaca
cgtcttgtct
tgtatttgtc
actggaaaga
gggttacctt
cctttaaccg
gacacccaga
cctgggtcaa
ctctccccct

ctccttctct

gcagattgta
aaaataccgc
ggtgcegggcc
aagttgggta

catttaaatg

caaggcatgg

tggaacaggg

gccccaagga
gcttctgttc
ggggegeeag
ttgctgtttg
tgactaccca
ccagggacca
cgattgtcta
gctctgtatc
tgggagacgt
gatgtggaat
gttcccgect
gctgcagcegc
tgaaaattag
tgtcgagcgg
ctgctctgca
agacctcatc
ccaggtcccc
gccctttgta

tgaacctcct

aggcgccgga

ctgagagtgc
atcaggcgcc
tcttcgctat
acgccagggt
aaagacccca
aaaaatacat
tcgaccggtc
cctgaaatga
gcgegettct
tcttccgata
catccgaatc
cgacgggggt
ccgacccacc
gtgtctatgt
tggcggaccc
cccagggact
ccgaccccgt
ccgtctgaat
tgcagcatcg
ggccagactg
atcgctcaca
gaatggccaa
acccaggtta
tacatcgtga
caccctaagc
cgttcgaccc

attgccttcc

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



accatggcca
ctgccccagg
ctgcgctgcea
tggaattttg
agccctgttg
gaagttttca
ataatggaca
atgggaacag
ccgtattact
taccgcgect
gcccagtggg
gtggcccgtt
cccaagccca
gccatgeggg

cggcaccggt

ctgactgggt
agtgccagca
cgccgececct
cttctcaatg
ttggccaggt
tcctattgac
ctaataccgc
tattgacgtc
tacggtaaat
acgtcaatgg
atgacggtaa

acattactat

cctcagcaag
gtgagaaagt
aaacccgcac
atggctctag
ccatgtttcg
agtacaaccg
tggtgagcaa
atgggcaccc
gtggtgtggg
gcttgtatgc
agttccaaat
tcatcttgca
ttcctgggaa
aggagaatgg
accacattcg
tccacgaaac
tccgcattcc
ctgccaactg
agactggcga
tcaatactat
gtagatagcc
ccatagccac
atatgggcgg

ggcccgectg

gatggctcat
atggcccact

tggaagtacg

ttcccacttg
ccaagccatg
cctggactgt
tacctttcag
ggaccccttc
gaagcctgca
ccagcacccc
ttttggttgg
cgcagacaaa
tggggtcaag
aggaccctgt
tcgagtatgt
ctggaatggt
tctgaagcac
agcctacgat
gtccaacatc
ccggactgtc
tgaccccttt
cgagcccttc
gtattggccc
cctcccaatg
tcccccattg
tcctattgac
gctcaatgcc
tgcccattca
tggcagtaca

ccagggtaca

aacaaaaaca
tatatctggg
gagcccaagt
tctgagggct
cgcagagatc
gagaccaatt
tggtttggaa
ccttccaatg
gcctatggcea
attacaggaa
gaaggaatcc
gaagactttg
gcaggctgcc
atcgaggagg
cccaaggegss
aacgactttt
ggccaggaga
gcagtgacag
caatacaaaa
tatgccatat
ggcggtccca
acgtcaatgg
gtatatggcg
cattgacgtc
tatccgttct
tcaatatcta

ttggcagtac

tcaagcaaat
ttgatggtac
gtgtagaaga
ccaacagtga
ccaacaagct
taaggcactc
tggaacagga
gctttcctgg
gggatatcgt
caaatgctga
gcatgggaga
gggtaatagc
ataccaactt
ccatcgagaa
gcctggacaa
ctgctggtgt
agaaaggtta
aagccatcgt
actaaagatc
agtattccat
tataccatat
tctctatata
cctcccccat
aataggacca
cacgccccct
ttaatagtaa

tcccattgac

gtacttgtgc
tggagaagga
gttacctgag
catgtatctc
ggtgttctgt
gtgtaaacgg
gtatactctg
gccccaaggt
ggaggctcac
ggtcatgcct
tcatctctgg
aacctttgac
tagcaccaag
actaagcaag
tgcccgtcegt
cgccaatcgc
ctttgaagac
ccgcacatgc
cctatggcta
atatgggttt
atggggcttc
tggtctttcc
tgacgtcaat
cccaccattg
attgacgtca
cttggcaagt

gtcaatggcg

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360



gtaaatggcc
gacgcaaatg
tataagcaat
agcttctaga
ctattccatg
atccccgaaa
tcacctaaca
aaacgcataa
atagggcttc
acacatcgac
ctatctgttg
attgacttca
gacctaaaaa
ggtgtaaccc
aagaaaaaca
tgcccagcac
gacaccctca
gaagaccctg
acaaagccac
ctgcaccagg
ccagccccca
tacaccctgc
gtcaaaggct
aacaactaca
aagctcaccg
catgaggctc

tgagatctcg

cgcgatggcet
ggcgttccat
gctcgtttag
caattgccgc
ccacccaggc
ttatacacat
tcactgttac
tctgggacag
tgacctgtga
aaaccaatac
gagaaaagct
actgggaata
cccagtctgg
ggagtgacca
gcacatttgt
ctgaactcct
tgatctcccg
aggtcaagtt
gggaggagea
actggctgaa
tcgagaaaac
ccccatcccg
tctatcccag
agaccacgcc
tggacaagag
tgcacaacca

agttcgacat

gccaagtaca
tgacgtaaat
ggaaccgcca
caccatgatg
cagtgataca
gactgaagga
tttaaaaaag
tagaaagggc
agcaacagtc
aatcatagat
tgtcttaaat
cccttcttcg
gagtgagatg
aggattgtac
cagggtccat
ggggggaccc
gacccctgag
caactggtac
gtacaacagc
tggcaaggag
catctccaaa
ggatgagctg
cgacatcgcc
tcccgtgetg
caggtggcag
ctacacgcag

cgataatcaa

tccccattga
gggcggtagg
ttctgcctgg
tcctttgtct
ggtagacctt
agggagctcg
tttccacttg
ttcatcatat
aatgggcatt
gtcgttctga
tgtacagcaa
aagcatcagc
aagaagtttt
acctgtgcag
gaaaaagaca
tcagtcttcc
gtcacatgcg
gtggacggcg
acatatcgtg
tacaagtgca
gccaaagggc
accaagaacc
gtggagtggg
gactccgacg
caggggaacg
aagagcctct

cctctggatt

cgtcaatggg
cgtgcctaat
ggacgtcgga
ctctgctcct
tcgtagagat
tcattccctg
acactttgat
caaatgcaac
tgtataagac
gtccgtctca
gaactgaact
ataagaaact
tgagcacctt
catccagtgg
aaactcacac
tcttcccccc
tggtggtega
tggaggtgca
tggtcagcgt
aggtctccaa
agccccgaga
aggtcagcct
agagcaatgg
gctccttcett
tcttctcatg
ccctgtctcc

acaaaatttg

gaggggcaat
gggaggtcta
ggagctcgaa
ggttggcatc
gtacagtgaa
ccgggttacg
ccctgatgga
gtacaaagaa
aaactatctc
tggaattgaa
aaatgtgggg
tgtaaaccga
aactatagat
gctgatgacc
atgcccaccg
aaaacccaag
cgtgagccac
taatgccaag
cctcaccgtc
caaagccctc
accacaggtg
gacctgcctg
geageceggag
cctctacagc
ctccgtgatg
cgggaaatga

tgaaagattg

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



actggtattc
ttgtatcatg
ttgctgtctc
gtgtttgctg
gggactttcg
cgctgetgga
tcatcgtcct
ttctgctacg
gctctgeggc
gccgectcecc
ggaacccgcg
tgttcataaa
ccattggggc
tgaaggccca
ccactgtacg
tccgctcaca
ctaatgagtg
aaacctgtcg
tattgggcgc
gcgagcggta
cgcaggaaag
gttgctggeg
aagtcagagg
ctccctcgtg
cccttcggga
ggtcgttcgc

cttatccggt

ttaactatgt
ctattgcttc
tttatgagga
acgcaacccc
ctttccccect
caggggctcg
ttccttggcet
tccctteggce
ctcttccgceg
cgcatcgatg
ctatgacggc

cgecggggttc

caatacgccc
gggctcgcag
cgtagcttgg
attccacaca
agctaactca
tgccagctgc
tcttccgett
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgctctcctg
agcgtggcgc
tccaagctgg

aactatcgtc

tgctcctttt
ccgtatggct
gttgtggccc
cactggttgg
ccctattgcec
gctgttgggc
gctcgectgt
cctcaatcca
tcttcgectt

ggggaggcta

aataaaaaga
ggtcccaggg
gegtttcttc
ccaacgtcgg
cgtaatcatg
acatacgagc
cattaattgc
attaatgaat
cctcgctcac
caaaggcggt
caaaaggcca
ggctccgcecc
cgacaggact
ttccgaccct
tttctcatag
gctgtgtgca

ttgagtccaa

acgctatgtg
ttcattttct
gttgtcaggc
ggcattgcca
acggcggaac
actgacaatt
gttgccacct
gcggaccttc
cgccctcaga
actgaaacac
cagaataaaa
ctggcactct
cttttcccca
ggcggcagsc
gtcatagctg
cggaagcata
gttgcgctca
cggccaacgc
tgactcgctg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gccgcttacc
ctcacgctgt
cgaacccccc

cccggtaaga

gatacgctgc
cctccttgta
aacgtggcecgt
ccacctgtca
tcatcgccgc
ccgtggtgtt
ggattctgcg
cttcccgegg
cgagtcggat
ggaaggagac
cgcacgggtg
gtcgataccc
ccccaccccc
cctgccatag
tttcctgtgt
aagtgtaaag
ctgcccgcett
gcgggeagag
cgctcggtcg
tccacagaat
aggaaccgta
catcacaaaa
caggcgtttc
ggatacctgt
aggtatctca
gttcagcccg

cacgacttat

tttaatgcct
taaatcctgg
ggtgtgcact
gctcctttcc

ctgccttgcc

gtcggggaaa
cgggacgtcc
cctgctgecg
ctccctttgg
aataccggaa
ttgggtcgtt
caccgagacc
caagttcggg
cggatccttt
gaaattgtta
cctggggtgc
tccagtcggg
gcggtttgeg
ttcggctgceg
caggggataa
aaaaggccgc
atcgacgctc
cccctggaag
ccgectttcet
gttcggtgta
accgctgcegc

cgccactggc

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



agcagccact
gaagtggtgg
gaagccagtt
tggtagcggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actccccgtc
aatgataccg
cggaagggcc
ttgttgccgg
cattgctaca
ttcccaacga
cttcggtcct
ggcagcactg
tgagtactca
ggcgtcaata
aaaacgttct
gtaacccact
gtgagcaaaa
ttgaatactc
catgagcgga
atttccccga

taaaaatagg

ggtaacagga

cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa
cgagacccac
gagcgcagaa
gaagctagag
ggcatcgtgg
tcaaggcgag
ccgatcgttg
cataattctc
accaagtcat
cgggataata

tcggggcgaa

cgtgcaccca
acaggaaggc
atactcttcc
tacatatttg
aaagtgccac

cgtatcacga

ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagcgat
ctacgatacg
gctcaccggc
gtggtcctgc
taagtagttc
tgtcacgctc
ttacatgatc
tcagaagtaa
ttactgtcat
tctgagaata
ccgcgecaca
aactctcaag
actgatcttc
aaaatgccgc
tttttcaata
aatgtattta
ctgacgtcta

ggccctttceg

gaggtatgta
aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
ggagggctta
tccagattta
aactttatcc
gccagttaat
gtcgtttggt
ccccatgttg
gttggccgca
gccatccgta
gtgtatgcgg
tagcagaact
gatcttaccg
agcatctttt
aaaaaaggga
ttattgaagc
gaaaaataaa
agaaaccatt

tc

ggcggtgcta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggcc
tcagcaataa
gcctccatcc
agtttgcgca
atggcttcat
tgcaaaaaag
gtgttatcac
agatgctttt
cgaccgagtt
ttaaaagtgc
ctgttgagat
actttcacca

ataagggcga

atttatcagg

caaatagggg

attatcatga

cagagttctt
gcgctcectgcet
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgctgc
accagccagc
agtctattaa
acgttgttgc
tcagctccgg
cggttagctc
tcatggttat
ctgtgactgg
gctcttgcecc
tcatcattgg
ccagttcgat
gegtttctgg
cacggaaatg
gttattgtct
ttccgcgcac

cattaaccta

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8072



