X20718SequencelistingST2516Dec2016
SEQUENCE LISTING

<110> Eli Lilly and Company

<120> PORCINE REPRODUCTIVE AND RESPIRATORY SYNDROME VACCINE VIRUS

<130> X20718

<150> 62/296658

<151> 2016-02-18

<160> 13

<170> PatentIn version 3.5

<210> 1

<211> 15386

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 1

atgacgtata ggtgttggct ctatgccatg acatttgtat agtcaggagc tgcgaccatt 60
ggtacagccc aaaacttgct gcacggaaac gcccttcecgt gacagccctc ttcaggggag 120
tttaggggtc tatccctagc accttgcttc cggagttgca ctgctttacg gtctctccaa 180
ccctttaacc atgtctggga tacttgatcg gtgcacgtgt acccccaatg ccagggtgtt 240
catggcggag ggccaagtct actgcacacg atgtctcagt gcacggtctc tccttcctct 300
gaatctccaa gttcccgagec ttggagtgct gggcctattt tacaggcccg aagagccgct 360
ccggtggacg ttgccacgtg cattccccac tgtcgagtgec tcccccgeecg gggettgetg 420
gctttctgeg atcttcccaa ttgcacgaat gaccagtgga aacctgaact ttcaacaaag 480
aatggtgcgg gtcgctgeccg agatttacag agccggccag ctcacccctg cagtcttgaa 540
ggctctacaa gtttatgaac ggggttgccg ctggtacccc attgtcggac ctgtccctgg 600
agtggccgtt ttcgccaact ccctacatgt gagtgacaaa ccttttccgg gagcaactca 660
tgtgttaacc aatctaccgc tcccgcagag gcccaagcecct gaagactttt gecccttttga 720
gtgtgctatg gctgacatct atgacatcgg tcatgacgcc gtcatgtatg tggccggaga 780
gaaagtctcc tgggcccctc gtggecgggga tgaagtgaaa tttgaaaatg ttcccaagga 840
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gttgaagttg
gtccaagttt
cggctgectc
gctcccgeceg
caagcatggt
agtgaccgac
ccgccacttc
tagggttgag
cagtcacaag
catggtcgct
tgccgacgct
tggttggcac
ccttcccgaa
catccaaatc
gtacgtgctt
ttccttgctc
cccagatgcg
aatgcacttg
tcgtccggcet
aggaggaaat
tgaggtttgt
aaagattgat
gagggtttgc
ggttgaggct
tcctgtcgtg

gtccaattgc

attgcgaacc
accttcatag
cccgctgata
gaagtccagc
gtctctggca
gtacatggac
aggctggegg
cccaatacat
tggtacggtg
catcgcgctt
aacaaggctg
tgtatttccg
agagtaaggc
ctcaggctcc
aagctggaag
ccccttgaat
gtcgaagttt
cctagcagtg
tcccecggtcea
catcctgacc
tgctgccatc
cagtacctcc
ccgeccgageg
gcaactcaga
actcaagagc

tactaccctg
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ctccttcccg ccccaccacg tagtggacat

gactccacat
cccccgggag
ctgttcctga
acaaagaaat
agtacctaca
ctatcgtcat
aagaacctag
caccactggc
ctggaaggag
tgtccgctcg
agcatctcaa
ccatcgccaa
ctctggatga
ccgeggectt
gtgtgcattg
gtgttcaggg
ccggatttga
ccatcccagc
acactgtgtg
aggtgtgctt
aaaacaaaac
gtggtgcaac
ctgcggacac
caaccaaaca
ctttggacaa

cacaaggtga

tggtgtctcc atgcgggttg agtgccaaca

aggaaactgc
tcgctatgct
gcggaggcetg
acagtacttc
cctccctggg
tggcgaggat
agcaaggaaa
tgaaacccag
gcactactct
ccggatgata
ctgggctact
ggataggaac
gactgtctct
ctgttgcgag
ccctgcctgc
cgctctggcec
gactgtttcg
agagcagatc
caaccgggcc
aaatcttgaa
ctcctttgat
gccccacgtc
agactcggtc

agaggttcgt
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tggtggcgct
aaccaatttg
caagttaacg
tctgttaagg
ttcgaagacc
gggaagatct
gcacgttctg
caggcaaaga
ccgeceegecg
aattccaaat
gacgaggatc
ggtgcttgta
gtgacccctg
cataagggcg
cttgaccgac
gaaatgtccg
caattctatg
attaatctct
accccggaag
gaatgcttga
tggaatgttg
aaccagtgct
cctctgaccg

caccgtgaga

tgttcgactc
gttatcaaac
gtctccgagc
agagttggat
tcctcagaat
tccggtttgg
gtgcgaccac
aggacgages
aagggaactg
ttgaaactac
ttgtgaatac
gtagcgccaa
ggatgtcccc
gttttggctc
tggctgaggt
gcgactccaa
cccgtcatac
gtcaggttat
aggtcgeggce
ccaggcttga
tgctccctgg
gcgectctggt
ccttctecgcet

gactaaactc

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



cgtactctcg
tggcctgcaa
tctgctgaaa
gattgattta
aagagctcag
tgctccacgc
accatccgag
ttctaggcca
gtcccgaccg
tcagcaggtg
agatttgtct
catgggtatc
tatactgagt
gatcacacgc
gcatctccga
taaacttagc
gctgacctgg
gtttctccca
gcctcacacg
cactgaagat
ggggctctcg
gatgtcgtcg
tgacttactc
acggacggta
cctcgtctcc

tccgggtgat

aagttggagg
cccgcactac
ctagtcaacg
aaagcttggg
cctcggaaaa
aggaaggtca
ccgatgacac
gtgacatctt
gtgacgccct
ggagaagtga
gcatcctcac
ctggegsteg
gacattaacc
ccaaaatact
agggaaaaag
gaccctgcca
cgcaataagt
aagatgatac
cctgcacctt
gttccacgca
gcatcctccg
cgggggtttg
actgatttgc
agaaagaaaa

catctccctg

tggggttttg
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gggctgttcg tgaggaatat gggctcacgc caactgaacc

cgaacgggct

ctcaggcaac
tcaaaaacta
cgaagtctgt
gatctgattt
ccctgagtga
tgagtgagcc
tgagtgggcc
atctggcggc
agactgaata
gggggcaaga
ctgcacctgt
cagctcaagc
aagcatgcct
cgcaggaatg
ctgcttacca
tcgagacacc
ccgtgagtgc
tcctcgggaa
gggaagaacc
acgagagcat
caccttcagg
ttgaaaggct
ttttcttctc

cagctttcac

cgacgaactt aaagaccgga tggaggagga

ttcagaaatg
cccacggtgg
taagagcttg
gactgttaat
gcctgecactt
ggtcccagtt
aacttttgag
aacaacgctg
tgaggcttct
ggctgaagaa
gtcattaagc
catcattgac
cagcgtcatg
gctttctcgce
ggecgtttcgce
gccgccectat
agagagtgac
aatagaaaac
gatgtatgac
aacggctccg
tggtgtggat
cttcgaccaa
acacctcttc

tctactttgc
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atggcctggg

acaccgccac
ccagggaaca
ggcccccttg
atgcccgcegt
cctgcaccgc
tttgcgccgce
acgcaccagg
cccctagtac
gttctgagtg
agctccctgt
tcgggeggsc
cgtgaggctt
atgtgggata
atcttggatg
ccgtgtgggt
cttaccattg
gceggegags
caacctgcca
tccgtaggta
gtggacggss
tttagccgtc
aaacctgaca

ctctttttgt

cagccgagca
cccctccacc
agcctatccc
atctttcgac
tgcaacatat
gtagagctgt
gacacaaatt
acgaacctct
caccgcagaa
aaatctcgga
caagtgttaa
cctgcagtgg
gtgatgcggc
gggttgacat
gcaggtttga
ttgtgatgct
gttcagtcgc
tgcccaacca
aagactcccg
caggtggegc
gggggeegtt
aggtttttaa
gtggttattc

gttatagcta

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



cccattcttt
catgggggtt
cccagtcggc
tgagcttctc
tcttgccatt
gcttggcatt
taaaaagtgc
ccctttcacg
aaaaggcatg
tcccattgag
cacggctaga
ggtgctacag
cgctattcca
gatcgtggtc
cctcgtectt
caagccttcg
gttgcacatg
cgatccgtgg
gtccagattg
attcggtctt
tcataggttg
ttgggtaccc
gcaccctctc
aatcttggcc
tggtcttgtt

cttggccacc

ggcttcgctc
tttggctgct
actgcttgtg
aaaccttggg
cttggcaggt
gttgcagatt
tggggatctt
cgtgcgacca
gaccctgttt
caaccctctg
actgtggtcg
gcgggteees
ttccgagccc

gaccccgaca

ggtgtggees
ggaggaggcc
cttgctggeg
tgcactaacc
tgcatctccc
caggaaattg
agttgtaagg
cttacctggt
accatcctat
atggtgttat
accccctatg

gcaccagatg
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tgtattttct gggtcttctc ggagggtgcg

ccctecttggg
ggttggecttt
aatttgactc
accctgttcg
tactgggcegsg
gtgtcttggc
gtataagaac
ggtcgtcact
tcctcgctac
aaaaacccat
ctcagcctta
cgatggtggc
ccttttttcc
cttttactac
actttgccca
cacacctcat
tttatgtaac
cattcgccgt
aacatggcct
ccttagtcgt
ctgacatgct
tgctctgtgt
ggttggtgtt
tggttgctct
atattcacca

ggacttactt

tgctgttgge ctgttcaagc ctgtgtccga

gccagagtgt
cagccttgtt
ggcacgctac
tggagcttat
tgctcctaat
catcgacctg
tgggtggcegc
cgecgttcgcec
tgatcctaac
cgaggcagtc
caccggagtg
agctctccgg
attgaatgga
tgctgccctg
tgcagtgggs
ccctggctac
caccctgccc
tttgattttc
gtgcatctta
gtttccttgc
tttcctgatt
ttggctttta

ttacaccagt
ggccgetgtc
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aggaacgtcc
gtgggcccceg
atctggcatt
gtgctttctc
gaaatcgcct
tgcgaccggt
gggtgctgga
cagttggatg
caagccgtaa
ccaaaagtgg
aaggttgatc
tctggttact
ttgaaaatca
catgttgcgt
tcttgcggta
ggacctggct
ttgacagcac
gtttccatcg
cttgcaatcg
tggttgcgct
tctgtaaata

ggccgttata

ggccccegeg

cgececgegetg

ttcattcttt
caggtctcgg
ttttgcttag
aaggtaggtg
tcaacgtgtt
ttcgtgcgcc
ccggtcaaag
aaaagaggat
agtgcttgceg
tcaaggtttc
ctgagtgcag
ccaccacaaa
ggcaaatttc
gctctatggc
ccggcaccaa
ctctctgcac
ttgtggcagg
gaggcatggc
ccagctatgt
ggttcacttt
tgccttcggg
ctaatgttgt
gtgtagccgc

cgttgactgg

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520



ccgcaccgtg
tcgaaagccc
gttcactatc
agccagggtt
cgccatagct
tggatggact
gaatggattt
agccggtgag
gcgecccctceg
cttcgctgga
catatgcgag
aggcctctct
tgcctggacg
cctggtccgg
tgcgcaagtt
cgccttttac
gcatccgttg
tgtgacatca
gtacttgttc
ggecttttttc
cgggatgaat
ggacttcctt
tgcagcgggc
gttggtgcag
tgtggcaccc

tagtatcttc

ctgtttaccc

tcattgaaca

gacgggaaaa
tccggggtceg
gattgcccga
ggtcgtgect
gccttectgcet
cttgtcggcg
ggccagtttt
cctaaggtcc
gtaccttcag
accgtccaac
cccttggttg
agtgttttct
ctgatgatca
agccttggtg
caggcagtaa
ccagtcccag
aagtaccgtt
ttgcgatact
cacgagtcac
acgaaatgga
caattcatcg
gtcgacaagg
caactctcgc

gacctaaagg
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tgggtccctt cttgagggcg ctttcaggac

cgtctcagct
ccgtcaatgt
tcaagtgcgt
gcttcaatca
attggcaagg
attggctgac
tcaccgcgtg
ttcacacagg
gtaatgtggc
cgctcggtga
acctttgcgc
ttctgtgtgt
ctgtggggtt
cctttggaat
ggcttctaac
cagcgaccgg
tgaatttaag
tgattgcgtg
gcctgcacaa
ttgccgaggg
tgactggagc
ctgattttaa
aggcagccta
ttcgaggtgt
ccggtgacat

ttggtagcac

ggtcgggtcc
gactgccgca
aatgcttgac
ggctgctccc
atcctctggt
cggecgattct
atcgaacaaa
gcccatcaag
tgtgaaggtt
cttgcttgct
gtttttcctc
ttttatcttg
gtttgtgcta
agcagctctt
ttttgtcgca
tacctatgcc
tggtgttgtg
tgtccttgtt
aaagttgaga
cctcgctatg
gtgctttgtt
tgctaaagca
tttggccaaa
tgtcgttgct

caagcatact

Page 5

tccatgggct
catgtcctta
tttaatgtaa
aagacccaat
gtcgaacccg
ggatccccag
caaggaggag
ctgagcgaat
ggcagccaca
gccaaacccg
ctgtggagaa
aatgaggtcc
tcttggctca
aacaggaaca
gatctggcga
ttcctgcectc
cacctccttg
ggcgacggag
gaaggggtgt
agactcaatg
tctgcttcca
cttagaatag
cttgaagctt
cttggccata

ctccaagcca

ctggcggagt
cgggtaattc
agggggactt
tctgcgagga
gtatcattgg
tgattaccga
gcattgtcac
tgagtgaatt
taattaaaga
aactggaagg

tgatggggca

tcccagctgt
cgccatggtc
gattttcact
caactcaagg
ggatgatggt
ccataatttt
cgttctctgc
cgcagtcctg
acgaggactt
atatgaggaa
aacttgccca
ttgctgatac
cgcctgttgg

ttgagaccag

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080



agtccttgcc
acccgcaccc
gggggatgag
tgttatgggc
cgaggaagtc
ctttgaccct
tgtctacgtc
agcccaatgg
cggtgaactg
cctgactaag
ggcggcttag
accctaggac
cataaccaac

gttccttcgc

cgccacgggc
actagagagg
gacgcgcccg
gtaaaaggag
actggaagcc
gggegctecg
ccagcgtctg
cacggttgtg
tttgttttgc
tgcccgtcecg
gggaacaggt

caggccgtgc

gggtccaaga

gtgcctatcc
gaccgtttga
gggaagaagt
catgataaca
gagaagggaa
tccccatctg
gaagctgcaa
acagccaaag
gagcagtgtt
ttgttactga
ccgtaaactt
acccggttgc
ttatagacgt
cgggaaacac
aaattgcact
aaattggtct
ttttacagaa
cagtacacgc
tcttggctac
tccttgatta
aggatgccgc
ctggagttct
ttcatcggcc
ttccaaccaa

gagagaactg
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gcgecgtcgtt gacccaaccc ccacgccccc

tgaccgtggc
ccctcccgcec
ataagaagaa
accagaaatt
cagatgcatg
ctctgtgtgg
gcaggaagtt
ggctttccgt
aactggagaa
taaactgcta
gacagcggta
aaaagtggcc
aagaccggtt
cttgatctcc
tgggatcgat
cagtgcgcaa
tccttataag
cacaaggttt
ggctgectgce
gactatgccc
tcttgattct
attgagagac
tcgeccttgtg
ttccacttac
ggacattcag

gcaaactgtc

aaaaattctg gagaatggtc ccaacgcctg

gaggcgeags
ttgggacaag
ggagtgcttc
gcataccacc
tctagtccct
ggagcaggcc
actgaaaaga
gccgecageg
aaaatagtca
agtgaggttg
gatggcggtg
ggcgctgatg
ggcacgcttt
ataatacagg
ctgtaccctg
ggagacatac
ctcacgccca
tccggttttg
aggcctgact
ctctccaagt
cggaagtacc
cctgccaaga
agcgtccctg

accccttgta
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atggaagccg
agctccggtg
agagttgaca
attgaaaata
gtcaacccag
cttggcatga
ataattgaca
gcttgacccg
aatttcacaa
agctaaaaga
ttgtgctcct
catctcctaa
gggactttga
cttgtgacat
ttaggggcaa
cttacaaaac
atgccactcc
agttgtatgt
gccctaaaca
atgacttgtc
tgtttgccca
attctatggc
aaatcgacgt

ccctcaagaa

ttggcatctt
atgtgtttta
accctgccga
aggcttacaa
agagtggaaa
tgaatgtcaa
aactccagga
ctgtggtcgc
ccggaccttc
cgcggtcgag
gcgctccgea
gttactcgcc
ggccgaggec
taggcgeggc
ccctgagcegg
ccccagtgac
ggtgactgat
accgaccatt
gttgacagag
cacccaaggt
tgtgggtaag
tggaataaat
tctgtgcgca

acagtattgt

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



gggaagaaga
gcagcgttga
ctcgggaaaa
gatcttgcat
ctttatgaac
gacttactgg
ccgattactt
ctcagttact
tttgaggaca
gccgagtctc
ggttttcaga
aggataataa
taccatatga
gacagctgtg
gcgcagtgceg
tgggaaaaac
gccccecggctc
caccagcatt
gagtgcaaac
ccgtacaagc
ccaggtagat
gaagttgacc
atcaacatgg
ggtgctggga

ccgactcacc

ccggcaggta

agactaggac
gtggtgtcac
acaaatttaa
cctgcgatcg
ttgcctgtgc
tcacgcagtc
ctgtgtcaaa
ttaaaagtgg
tgctcaaggt
ccaccatgcc
cggacccaag
atggacgcca
aggcaagcaa
cttgtttaga
cccgcaagga
tcaggtccaa
cgtacgccac
gtccagtcat
cccccttagg
ctccacggac
accagactcg
taccagacgg
tcgctgtcgc
aaacatactg
agaccatgct

caacgctgca
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aatactcggc
ccagggcttc
ggagctgcag
atccacacca
tgaggagcat
cggegeggtg
caccatttac
tcaccctcat
tcaacccctg
aaactaccac
gaagacagcc
actagtcccc
tgtttctgaa
gtatgatcct
cggctatagt
tcatgaaggg
tgcctgtggce
aatctggtgt
gaaaggcaca
tgtaatcatg
ccgcggatta
tgattatgct
ctctaacgtg
gctccttcaa
cgacatgatt

attccccgcec

accaataact
atgaaaaagg
actccggtct
gcaattgttc
ctgccatcgt
actaagagag
agcttggtga
ggccttctgt
atcgtctatt
tggtggetes
ataacagatt
aaccgtgaca
tactacgcct
gaatggtttg
ttccctggcec
aagaagtcca
ctcgacgtct
ggccatccgg
agccctctag
catgtggagc
gtctccgtta
agtaccgccc
ttgcgcagca
caggtccaag

agggctttgg

ccctcccgta
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tcattgecgtt
cgtttaactc
taggcaggtg
gctggtttgc
acgtgctgaa
gtggcctgtc
tatatgcaca
ttctgcaaga
cggacgacct
aacatctgaa
cgccatcatt
ggatcctcgc
cggeggetgc
aagagctcgt
cgecegttcett
gaatgtgcgg
gtgtttatca
ctggttctgg
atgaggtgtt
agggtctcac
ggcgtggeat
tgctccccac
ggttcatcat
atggtgatgt
ggacgtgcceg

ccggecegtg

ggcccaccga
gcccatcgcec
ccttgaagct
cgccaatctt
ctgctgccac
gtctggcgac
gcacatggtg
ccagctgaag
cgtgctgtat
tcttatgctg
tctaggctgt
ggccctceget
aatactcatg

ggttgggatg

cttgtccatg
gtactgcggg
cacccacttt
ttcttgcagt
agaacaagtc
ccctcttgac
caggggaaat
ttgtaaagag
cggtccgect
catttacacg
gttcaacgtc

ggttcgcatc

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



ctagccggceg
caccttgatg
caactccacc
caactgaaga
agggacaaac
aattatgggc
gactccagtc
ctcaacaggc
gacccacaca
ctcgectgtgc
gttgctcagg
tctctctgeg
cacaacttgg
cttgcacccc
gttgccagtc
gtgggcccct
gtcaagggcg

gattgccggg

ttcattggcg
cttccgecgct
gccgcaaaag
cacccagaga
atggtctgga
cagcttgcga
ccatgcatgg

gacctcgcag

gttggtgtcc
tcttgaggct
cggtgggttt
ccatctggag
ttgtatccat
aagtcctcac
aaggcgccac
aaagagccct
ggcaactgca
accgtgacga
ctctaggcaa
ccatttgtgc
ggttttattt
actggcccgt
ttcgeccctgt
cagtgtttct
aggctcaaat
agtatcttga
acgtcaaagg
tccttcccaa
cagtttgcac
cccagtccag
aagacaagac
gctatgcctc
gccctgecect

tcactcctta
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tggtaagaat
tcttagcaaa
tgactctcat
gtttggacag
ggtcaacaca
cccttaccac
atttgatgtg
tgttgctatc
gagcatgttt
gcagctgatc
tggggataaa
agatctggaa
ctcacctgat
ggtgacaacc
ccataagtat
aggcacccct
gcttccggag
tgaccgggaa
cactaccgtt
ggaatcagtc
attaacagat
gtgctggaaa
ggcctatttt
gtacatccga
ttgcaataga

tgattatggt

tccttcctgg
actaccctta
tgctatgttt
aacatctgtg
acccgtgtaa
agggaccgag
gttacactgc
accagggcaa
gatcttcctg
gtactagata
ttcagggcca
gggtcgagct
ttgacacagt
cagaacaatg
agccgtgcegt
ggggttgtgt
acagttttca
cgagaaattg
ggaggatgtc
gcggtagtceg
gtgtacctcc
atgatgttgg
caacttgaag
gttcctgtta
agggttgtcg

gccaagatca
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atgaagcagc
cctgcctagg
ttgacatcat
atgccatcca
cctacgtgga
aggacggegce
atctgcccac
gacatgctat
cgaaaggcac
gaaataacaa
cagacaagcg
ctccgctccc
ttgctaaact
aaaagtggcc
gcatcggtgc
catactatct
gcaccggecg
ctgagtccct
accatgtcac
gggtttcaag
cagaccttga
acttcaagga
gccgccattt
actctacggt
ggtccaccca

ttttgtctag

gtattgcaat
agacttcaaa
gcctcagacc
accagattac
aagacctgtc
catcacaatt
taaagactca
ctttgtgtat
acccgtcaac
agaatgcacg
cgttgtagat
caaggtcgca
cccggtagaa
agaccggctg
cggctacatg
cacaaaattt
aattgaggta
cccccatgcec
ctccaaatac
ccccgggaaa
ggcttacctc
agttcgactg
cacctggtat
gtatttggac

ttggggagct

tgcataccat

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760



ggtgaaatgc
gtgaggtaca
ggaaacggtg
atttataagg
ccaactttgg
ggccaacttt
tttctggcca
ttggtttgct
atcttatgag
tcccttgggg
tcgaatgtac

ggccacgctg

cattgaagcc
catgacaggg
ctttccaacc
acattcctct
gcgaatccca
gaactcacag
atctatgaac
gatcatgacg
agtgtttacg
atatttggga
gccgttcatg
cagacctatt
cccttetttt

agccatgttt

ctcctgggta
agcacacctg
aggactggga
ccactgccac
gcctgaactg
ttgtggatgc
ttttgtttgg
ccgecggtact
gcctttettt
atgctttggc
cgcatcatgg
tctcgtatta
gagaactgta
tcaaatgtaa
cctggttccc
atattttcct
attctacgta
tgaattacac
ccggecaggtc
aactagggtt
cttggttggc
tagggaatgt
acgggcagaa
atcaacatca
cctcttggtt

cagttcgagt
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caaaatccta
gggatttgaa
ggattacaat
cagcatgagg
aaatgaaatg
tttcacggag
cttcaccatc
ccgtgecgcegc
ctcagtgcca
accataaggt
aaaaagcagg
gtggtttgga
aatatttggc
ccttagtgta
ggccaaagct
ccgttgeggc
ctgtttttgg
ggtgtgccca
tctttggtgc
catggttccg
gtttctgtcc
gagtaaagtt
caccaccttg
ggtcgacggc
ggttttaaat

ctttcggaca

gcgtgtgegg
tcggatacag
gatgcgtttc
tttcattttc
ggggctatgc
tttttggtgt
gceggetggce
cctaccgttc
ggtggacatt
gtcaaccctg
acaggctgcc
tgtggtggct
ctctcggctg
taatagcact
tcatgatttt
ttcttgtact
tttccactgg
ccttgcctca
aggataggga
tctggectct
ttcagctaca
tatgttgaca
cctcgccatg
ggcaactggt
gtttcgtggt

tcaagaccaa
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agttctcgct
cgtatctgta
gtgcgcgcca
cccecgggecc
aaagcctttt
ccattgttga
tggtggtctt
accctgagca
cccacctggg
attgatgaaa
tggaaacagg
cattttcagc
cccatgctac
ttgaatcagg
cagcaatggc
ctttttgttg
ttaggggcaa
cccgacaagc
atgaccgatg
ccagcgaagg
cggcccagtt
tcaagcacca
acaatatttc
ttcacctaga
ttctcaggcg

cactaccgca

tgatgatcca
cgagttcacc
gaaagggaaa
tgtcattgaa
ctacaaaatt
tatcatcata
ctgcatccga
attacagaag
gaaccaaaca
tggtgtcgceg
tggtgagcga
atcttgctgc
acaacctgceg
tgttcgctat
taatagctgt
tgctgtggtt
tttctctttc
agccgctgag
tagtgagagc
ccacttgacc
ccatcccgag
attaatctgc
agccgtattt
atggctgcgt
ttcgcctgca

gcatcaggct

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320



ttgtcgtcct
gcaaaagctc
atgtcacaga
tctatgcttc
tcgtggctgt
gctccttggt
gggcaaccgt
ttggggaaat
ccgttctgtt
atttataact
tgggcagtgg
ctcaccacca
tgtcacgggc
tgctttgtca
accaacttcc
gagaaaaggg
gatggttccg
acgacttttg
acacgccagt
accttttgat
agagcacaaa
actcagccat
gcaagtacat
cggcaaatga
cattggtgcc

tggtaaacct

ccaggacatc
tcagtgccgc
tgagaattat
tgagatgagt
gtgtgtcaac
agtcgatcat
tttagcctgt
gcttgaccgc
ttgctgtgat
tgacgttatg
agacttttgt
gccatttcct
ggtatgtctt
tcagatttgc
ttctagacac
gcaaggttga
cggcaacccc
caatgatagc
gatgatatat
ttttctgaac
tagggtcgceg
agaaacctgg
tttggcccct
taaccacgca
cgggttgaaa

tgtcaaatat
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agctgcctta
acggcgatag
ttgcattctt
gaaaagggat
tttaccagct
gtgcggctgc
ctttttgcca
gggetgttgce
cgtcgacgcc
cgagctgaat
catttttccc
tgacacagtt
gagtagcatc
gaagaactgc
taagggcaga
ggtcgaaggc
tttaaccaga
acagctccac
gctctaaagg
tgtgccttta
ctcactatgg
aaattcatca
gcccaccacg
tttgtcgtcc
agcctcgtgt

gccaaataac

ggcatggcga
ggacgcccgt
ctgatctcct
tcaaggtggt
acgtccaaca
ttcacttcat
tcttgectggc
tcgcgattgc
aacagcaaca
ggcacagatt
gtgttgactc
ggtctggtta
tacgcggtct
atgtcctggc
ctctatcgtt
catctgatcg
atttcagcgg
ggaaggtgct
taagtcgcgg
ccttcgggta
gagcagtagt
cctccagatg
tcgaaagtgc
ggcgtecegg
tgggtggcag

aacggcaagc
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ctcgtcctct
gtacatcacc
catgctttct
gtttggcaat
cgtcaaggag
gacacctgag
aatttgaatg
cttttttgtg
gcagctctca
ggctggttga
acattgtttc
ctgtatccgc
gtgccctggc
gctactcatg
ggcggtcegec
acctcaaaaa
aacaatggtg
cttggegttt
ccgactgttg
catgacattc
cgcactcctt
ccgtttgtgc
cgecgggettt
ctccactacg
aaaagctgtt

agcaaaagaa

cagacgattc
atgacagcca
tcttgecttt
gtgtcaggca
ttcacccaac
accatgaggt
ttcaagtatg
gtgtatcgtg
tttccagttg
taaatttgat
ttatggtgca
cgcecgggttt
tgecgttggtt
tactagatac
tgtcatcata
agttgtgctt
tcgtccctag
tctatcacct
gggcttctgc
acgcactttc
tgggggstsat
ttgctaggcc
catccgattg

gtcaacggca

aaacagggag

aaagaagggs

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880



aatggccagc
cagtccagag
tttcctctag
tgtctgtcgt
tcagggagga
attcgcgcca
taggattgga
ttcaattagg
taaaaaaaaa
<210> 2

<211>
<212>

<213>

<220>
<223>

<400> 2
tatgtacgta

attggcacag
gagcttaggg
acccctttaa
tttatggcgg
ctgaacctcc
ctccggtgga
tggctttctg
agaatggtac
aaggctctac
ggagtggeceg

cacgtgttga

cagtcaatca
gtaagggacc
cgaccgaaga
cgatccagac
taagttacac
cagcatcaac
agaatgtgtg
gcgaccgtgt

dddaaadaaaad

15444
DNA
Artificial Sequence

taggtgttgg
cccaaaactt
tttgtcccta
ccatgtctgg
agggccaagt
aagtttctga
cgttgccacg
caatctttcc
gggtcgcagce
aagtttatga
ttttcgccaa

ccaacctgcc
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gctgtgccag
ggggaagaaa
tgacgtcagg
tgcctttaac
tgtggagttt
ctcagcatga
gtgaatggca
gggggtaaag

aadaaad

Synthetic Construct

ctctatgcct
gctacacaga
gcaccttgct
gatacttgat
ctactgcaca
gctcggggtsy
tgcattcccc
aatcgcacga
tgagctttac
acggggttgc
ttccctacat

gctcccgeag

atgctgggta
aataagaaga
catcacttta
cagggegctg
agtttgccga
tgggctggcea
ctgattgaca

tttaattggc

ttggcatttg
aacacccttc
tccggagttg
cggtgcacgt
cgatgcctca
ctaggcctat
actgttgagt
atgaccagtg
agagccggcc
cgctggtacc
gtgagtgata

agacccaagc
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agatcatcgc
aaaacccgga
cccctagtga
gaacttgcac
cgcatcatac
ttcttgaagc
ctgtgecctct

gagaaccatg

tattgtcagg
tgtgatagcc
cactgcttta
gtacccccaa
gtgcacggtc
tctacaggcc
gctcccccgc
gaaacctgaa
agctcacccc
ccattgttgg
aacctttccc

ctgaagactt

ccagcaaaac
gaagccccat
gcggcaattg
cctgtcagac
tgtgcgectg
accacagtgt
aagtcaccta

cggccgcaat

agctgtgacc
tccttcaggg
cggtctctcc
tgccagggtsg
tctccttccc
cgaagagcca
cggggectgc
cttccaacaa
tgcagtcttg
acctgtccct

gggagcaact

ttgccecttt

14940

15000

15060

15120

15180

15240

15300

15360

15386

60

120

180

240

300

360

420

480

540

600

660

720



gagtgtgcta
aggaaaatct
gagttgaagt
atgtctaagt
cacggctgcc
ttgcttccac
accaagcatg
gcagtaactg
atccgccatt
ataagggttg
ggcagtcaca
gctacagtcg
gttgcecggeg
tgtggttggc
acccttcccg
gccatccaaa
aagtacgtac
ccttectttgc
accccagatg
gtgatgcacc
gatcgttcgg
agcggagesga
attgaggact
gcaaagattg
gagaaagcgc

ggggttgagg

tggctactgt
cctgggceccc
tgattgcgaa
tcgccttcac
ttcccgetga
tggaagttca
gtgtctctgg
acctaaacgg
tgaaactggc
agcctaacac
agtggtacgg
ctggccgcegc
ccaacaaggc
actgcatttc
aaagagtgag
tcctcagact
ttaagctgga
tccctcttga
cagtcgaggt
tgcctagcag
cttctccggt
atcaccctga
gctgectgttc
acctgtacct
gccegeegeg

cggcaaccca
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ggtcatgacg ccgtcatgta tgtggccgaa

ctatgacatt

tcgtggegag
ccggctccgc
agcccctggg
cactgtccct
gaacaaagaa
caaataccta
acctatcgtc
gggagaaccc
gtcgccattg
cgctggaaag
tttgtccgtt
tgagcacctc
cgccatcgcc
accttcagat
ccctgeggcc
aggtgagcat
atgtgttcag
ctccggattt
tgctatccca
caccaccgtg
ccaagtgcgc
ccagaacaaa
ccgtggtgca
cgtaatcgac

gacgatcaag

gatgaagtga
acctccttcc
tgtggtgttt
gaaggcaact
attcgccatg
cagcgtaggc
gtacagtact
agctactctg
gctgacaagg
agagcaagaa
tgtgaaaccc
aaacactact
aaccggatgg
gactgggcta
ttagacagga
tggactgtca
ggctgttgtg
gaccctgecct
gccgectctgg
tggactgttt
ttagggaaaa
accaaccggg
acaaatcttg
accttctttg

ctgccccagg
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aatttgaagc
cgccccacca
ctatgcgggt
gctggtggag
ctaaccaatt
tgcaagttaa
tctccgttaa
ggtttgagga
aagaaaaaat
aagcgcgctc
ggcaggccaa
ccccgcectgc
tgaattccaa
ctgacgagga
acggtgcttg
ctgtgacccc
ggcacaaggsg
gccttgaccg
ccgaaatgtc
cgcagttctt
ttatcagtct
tcaccccgga
aagaatgctt
attgggatgt

tcaaccagtg

tgtccccggg
cacagtggac
cgaatgccaa
cttgtttgac
tggctaccag
tggtctccga
ggagagttgg
cctcctcaga
tttccggttt
ttgtgcgact
ggagcacgag
cgaagggaat
atttgaaacc
tcttgtgaat
tactagcgcc
tgggatgtcc
cggtcttggt
gctggetgag
tggcgattcc
tgcccgtcac
ttgtcaggtg
ggaggtcgca
ggccaggctt
tgtgctccct

tcgtgctctg

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

2280



gtccctgttg
ctggctaact
gcecgtgcectct
cctggtccac
gacttgctga
caggttgact
ccaaaagttc
ccecgeeccgc
gtccctaaca
gagccggcaa
ccggegacac
ccggtgacac
gtgaaaagat
tctgcttcect
gttctgggag
ggtaacatta
cgcccaaaat
caagaggtaa
gatgaccctg
tggcgcaata
ccaaaaatga
acgcctgcac
gatgttccac
ttggeccttct
tcgeggaggc

tttaccgatt

tgactcaaaa
actactaccg
ccaagttgga
ggcccacact
aactggctaa
taaaaacttg
agcctcgaaa
gcaggaaggt
gttgggaaga
caccttcaag
ccttgagtga
ccttgagtga
tgagttcggc
cacagactga
tagaggggca
aacctgcgtc
actcagctca
aggaaacatg
ctacgcagga
cgtctgctta
tactcgagac
cttccgtagg
gcatcctcga
ccgaggataa
ctgacgagag

tgccgccttc
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gtccttggac
tgcgcaaggt
aaaggttgtt
gccacgeges
cgcccagacg
ggtcaagaac
aacgaagcct
tgggtccgat
tttggctgtt
tgagctggtg
gccggctcca
gccgatccct
ggcggcaatc
atatgaggcc
tgaagctgag
cgtgtcatca
agccatcatc
ccttagtgtc
atggctttct
ccaggcgatt
accgccgecc
tgcggagagc
gaaaatagaa
accggtagat

cacatcagct

agatggcgcg

aacaactcgg
gacgaagttc
cgagaagaat
ctcgacgaac
acttcggaca
tacccgecggt
gtcaagagct
tgtggcagcc
agtagcccct
attgtgtcct
attcccgcac
gtgcccgcac
ccaccgtacc
tctcccccag
gaaaccccga

agcagctcct

gactcgggceg
atgcgcgagg
cgcatgtggg
tgcaccttag
tatccgtgtg
gaccttacca
aatgtcggceg
gaccaacttg
ccgtccgcag

gatgcggacg
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tccccctgac
gtcaccgtga
atgggctcat
tcaaagacca
tgatggcctg
ggacaccacc
tgccggagag
cggtttcatt
ttgatctccc
caccgcaatg
ctcgcggaac
cgcggcecgtaa
agaacgagcc
caccgccgcea
gtgaaatctc
tgtccagcgt
ggccctgcag
catgtgatgc
atcgggtgga
atggcaggtt
agtttgtgat
ttggctcagt
agatggccaa

tcaacgaccc

gcacaggtgg

g8g8g888ecc

cgccttttca
aagactaacc
gccaaccgag
gatggaggag
ggcagtcgag
accccctceccg
aaagcctgtc
aggcggcgat
gacctcacct
catcttcagg
tgtgtctcga
gtttcagcag
cctggatttg
gagecgeeesc
ggacatgtcg
gagaatcaca
tgggcatctc
gactaagctt
catgctgact
aaagttcctc
gatgcctcac
tgctactgaa
ccagggaccc
ccggataccg
cgececggetcet

gtttcggacg

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



gtaaaaagaa
tcccatctcc
gattggggtt
tttggtattg
gtttttggct
ggcgectgett
ctcaaacctt
attcttggca
attgttgcag
tgctggggat
acacgtgcga
atggacccca
gagcaaccct
aggactgtgg
caggcgggtsg
ccattccgag
gttgaccctg
cttggtgtag
tcagggggag
atgcttgctg
tggtgcgcta
ttgtgcattt
attcaagaaa
ttgagctgta
cctcttacct

ctcaccgtcc

aagctgaaag
ctgttttctt
ttgcagcttt
ctcccctctt
gctggttggce
gtgagtttga
gggaccctgt
ggctactggg
actgtatctt
cttgtataag
ccaggtcgtc
tttttctcgc
ctgaaaaacc
tcgcccagcec
gggcgatggt
ccceccttctt
atactttcac
gggactttgc
gcccacatct
ggatctatgt
acccgtttgc
cccaacacgg
ttgccttagt
aggctgacat
ggttgctttg

tatggttggt

X20718SequencelistingST2516Dec2016
caactgagcc gtcaggtttt tgacctcgtc

gctctttgac
ctcacgcctt
tactctattg
gggtgtgttt
ttttgctgtt
ctcgccagag
tcgcagcctt
cggggcacgc
ggctggagct
aactgctcct
acttatcgac
cactgggtgg
catcgcgttt
ttatgacccc
ggctgaggceg
tcccactgga
tgcagctctc
ccagctgaat
catggctgcc
gactgcggtg
cgtccctggc
ccttaccctg
cgttttgatt
gctgtttgtt
tgtgtttcct

gtttttcttg

ttctaccctg gcggtggtta ttctccgggt

tgcctetttt
tctgggtctt
ggtctgttca
tgtagaaaca
gttgtgggcc
tgtatctggc
tacgtgcttt
aatgaggtcg
ctgtgcgatc
cgecgggtgcet
gcccaattgg
aaccaagccg
gtcccaaaag
gtgaaagttg
cggtctggct
ggattaaaaa
ctgcatgttg
ggttcttgceg
tacggacctg
cccttgacag
tttgtttcca
ttgcttgcaa
tgctggttgc

atttctgtga
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tatgttacag
ctcggecgegt
agcctgtgtc
tccttcattc
ccgtcggtct
actttttgct
ctcaaggtag
cttttaacgt
ggttttgtgc
gggeeggecyg
atgaaaagaa
taaagtgctt
tggtcaaggt
atcctgattg
actccaccac
tcaggcaaat
cctgctcgat
gcaccggcac
gctctctctg
cacttgtggc
tcggaggcat
tcgccagcta
gctgtttttc

atatgccttc

ttacccagcc
tcgaatgggg
cgacccagtc
ttttgagctt
cggtcttgcec
taggcttggc
gtgtaaaaag
gtttcctttc
accaaaagga
aagccccatt
gattacggct
gcgggtgttg
ttccgectgtt
cagggtcgtg
aaacctcgtc
ttccaagcct
ggctctgcac
caacgacccg
cacgtccaga
gggattcggt
ggctcatagg
tgtttgggta
tttgcacccc

aggaatcttg

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400



gccatggtgt
gtcaccccct
accgctccag
atgctgttta

ccctcactga

atcgacggga
gtttccgggg
gctgattgcc
actggccgtg
ttcgecttct
gagcttgtcg
tcaggccagt
gggcctaagg
gaggtgcctt
tccaccgtcc
acgcccttgg
cggagtgttt
gttctgatga
ttcagcctcg
ttgcaggcag
tcaccagtcc
tttaagtacc
ttcttgagat
aatcatgagt
cttatgaaat

ggtcaattta

tgttggtttc
acgacattca
atgggaccta
ccccgtccca
acaccgtcaa
aagtcaagtg
tcggcttcaa
cgaattggca
cctattggct
gcttcaccgc
gcgttcacac
tttgtaatgt
tcccgctcegg
cagatctttg
aacttctttg
ttgctgtgag
tctcctttgg
tcaggcttct
gtgcagtgac
tgatgaattt
cagtgatcac
gtggcctgca
actttgccga
ctctgactgg
ggactgattt

tcgaggctgc
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tctttggett cttggtcgtt atactaatgt tgctggectt

ccattacacc
cttggccgct
gcttgggtct
tgtgatcggg
cgtaactgcc
tcaaatgctt
aggggctgcec
aacatcctct
atgtggcgat
gggatcgaat
ggcacccatc
tgatgtgaag
tgccttgett
tgtgtttttt
tttctttatt
aatgtttgtg
gacagcagct
cggttttgtc
gagcacctat
gtgtggtgtc
ccatatcctt
gggaaagttg
tgccctcgcet
taagtgcttt

ctatgctaaa

agcggccccc
gtccgecgceg
cttcttgagg
tcctccatgg
gcacatgtcc
gactttgacg
cccaagaccc
ggcgtcgaac
tccgggtccc
aaacaagggg
aagctaagcg
gtcggcagcc
gctgccaaac
ctcctgtgga
ctgaatgagg
ctatcctggc
cttaacagga
gcagatcttg
gcattcctgc
gtgcacctac
gttggcgatg
agggaagges
atgagactca
gtttctgegt

gcacttagag
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gcggtgttgc
ctgcgttgac
gtgctttcag
gctctggegg
ttacgggcaa
taaagggaga
aattctgcac
ccggecgtcat
cagtgatcac
ggggcattgt
aattaagtga
acataattat
ctgaactgga
gaatgatggg
ttctccctgce
tcacgccatg
acagatggtc
cggccactca
ctcggatgat
ttgccatcat
gagtgttctc
tgtcgcaatc
atgacgagga
ccaacatgag

tagaactggc

cgececttggcet
tggccgcacc
aactcgaaag
ggtgtttacc
ttcagctcgg

ttttgctata

ggatggatgg
tggaaaagga
cgaggccggt
tacgcgcccc
attctttgct
agacataagc
aggaggcctc
acatgcctgg
cgtcctggtc
gtctgcgcaa
acttgeccttt
ggggcatccg
ggttgtgacc
tttgtacttg
tgcggetttc
ctgcggaatg
cttggatttc
gaatgcagcg

ccagttggtg

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960



caggttgata
cctcaactct
ttcgacctaa
gctgggtcca
cccgtgecca
gaggaccgtt
ggcgggaaaa
gtccataata
cctgagaagg
acctccccat
tgggaagctg
ctgactgcca
aaggagcagt
tggttgttac
gacctgtgaa
aacacccggt

cgcttataga

ggccgggaaa
aggaagtcgc
ctgaaattgg
gagttctgca
gcccagtgcea
ccgtecttggc
ctgtccttga
gcgaagatgc

tacctggagt

aagttcgagg
cgcccggtga
aggttggtag
aaatgaccgt
tcccectccc
tgaataagaa
agtaccagaa
acacagatga
gaactctgtg
ctggtaagaa
caaagctttc
aagaactgga
gtttaaactg
tgaaacagcg
tttaaaagtg
tgcgagaccg
cgtcttgatc
cactgggatc
actcagtgcg
tctcccttac
gaatacaagg
cgecggcectgcec
cacgaccatg
ttaccttgac
cgcactgaaa

tcttcgectt

X20718SequencelistingST2516Dec2016
aaacttgaag cttttgctga taccgtggca

tactttggcc
cattgttgtc
caccaagcat
ggcgegegtc
accgaaagtt
gaagaggceegc
attttgggac
ttgggagtgt
tggacatgtc
gttcttggtc
cgtggagcag
gaaactgaaa
ctagccgcta
gtaaaaatag
gccagtgagg
atcgatggtg
tccggtgctg
gatggcacgc
caaataatac
aagctgtacc
tttggagaca
tgccttacgc
ccccccecgggt
tctaggcctg
gacctctcca

gtgcggaaat

gctctcggec acacgecctgt tggcagtatc

accctccaag
gtcgacccga
ctggagaatg
aggatggaag
aagaattccg
ctcagagttg
accattgaaa
cccgtcaacc
gccctaggta
agaataattg
gcgacttgac
tcaaatttca
ttgagctaaa
gagttgtgct
atgcatctcc
tctgggattt
aggcttgtga
ctgttagggsg
taccttacaa
ccaacgccac
ttgagttata
actgccctaa
aatatgactt

acctgtttgc
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ccattgagac
cccccacgec
gccccaacgce
ccctcggcat
gtgatgtgtt
gcgaccctgc
acaaggctta
cagagaatgg
tgatgaatgt
acaaactcca
ccgctgtggt
caaccggacc
agacgcggtt
cctgegttcc
caagttactt
tgagtccgaa
cattaggcgc
taaccctgag
aacccccagt
tccggtgact
tgtaccgacc
acagctgaca
gtccacccaa

ccatgtaggt

cagagtcctt
ccecgeecgea
ttggggggat
ctatgttatg
ttatgaggag
cgactttgac
ccatgtttac
aagagttcaa
cgacggcgaa
gggcctgact
cgecggeggcet
ttcaccctgg
gagcacaacc
gcggttcectt
gcccatcacg
gccactaaag
ggcgacgctc
cgggtgaaag
gacactggaa
gatgggcgct
atacctgcgt
gagcacggct
ggctttgttt

aagtgcccac

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



ccgttcatcg
ggttcccaac
tgcgagaaaa
agaagactag
tgagtggtgt
agaacaagtt
catcctgcga
aacttgcctg
tggtcacgca
cctctgtgtc
acttcaaaag
acatgctcaa
ctcccaccat
agacggaccc
taaatgggcg
tgaaggcgag
gtgcttgttt
gcgeccgeaa
aactcaggtc
ccccgtacgc
attgtccagt
aatcccctgt
agcccccacg
gataccaaac
aactaccaga

tggtcgectgt

gccttctact
caaggacatt
ctggcaaact
gaccatactc
tacccagggc
taaggagcta
tcgatccacg
tgctgaagag
gtccggcgca
taacaccatt
tggtcacccc
ggttcaaccc
gccaaactat
aaagaagaca
ccagctagtc
taatgtttct
ggagtatgat
ggacggctac
caattatgag
tactgcctgt
cacaatctgg
agggaaaggc
gaccgttatc
tcgcecgegga
cggtgattat

cgcttccaat

X20718SequencelistingST2516Dec2016

taccctgcta
cagagcgtcc
gtcacccctt
ggcaccaata
ttcatgaaaa
cagactccgg
cctgcaattg
catctaccgt
gtgactaaga
tatagtttgg
catggccttc
ctgatcgtct
cactggtggg
gcaataacag
cccaaccgtg
gaatactatg
cctgaatggt
agctttcccg
gggaagaagt
ggcctcgacg
tgtggccatc
acaagccctt
atgcatgtgg
ctggtctctg
gctagcaccg

gtattgcgca

agaattctat
ctgaaatcga
gcactcttaa
acttcatcgc
aggcgtttaa
tcctgggcag
tccgectggtt
cgtacgtgct
gaggtggcect
tgatctatgc
tgttcttaca
attcggacga
ttgaacatct
actcgccatc
acaggatcct
cctcagcggc
ttgaagaact
gcacgeccgtt
cgagagtgtg
tctgcattta
cagcgggttc
tagacgaggt
agcagggtct
tcaggcegtgg
ccttgctccc

gcaggttcat
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ggctggaata
cgttctgtgc
gaaacagtat
actagcccac
ctcgcccatc
gtgccttgaa
tgccgccaac
gaactgctgc
gtcgtctggc
acagcatatg
agaccagcta
cctcgtgctg
gaatttgatg
atttctaggc
cgecggccctc
tgcaatactc
tgtagttgga
cttcatgtcc
cgggtactgc
ccacacccac
tggttcttgt
gctggaacaa
cacccccctt
aattagggga
tacctgcaaa

catcggccca

aatgggaata

gcacaggctg
tgcgggaaga
cgagcagtgt
gccctcggaa
gctgatctcg
cttctttatg
cacgacttac
gacccgatca
gtgcttagtt
aagtttgagg
tatgccgagt
ctggggtttc
tgtagaataa
gcctatcaca
atggacagct
atagcgcagt
atgtgggaaa
ggggeececegs
ttccaccagc
agtgagtgca
gtcccgtata
gatccaggta
aatgaagttg
gagatcaaca

cccggtgctg

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080



ggaaaacata
accagaccat
gcacaacgct
gcggttggtg
atgttttgag
acccagtggg
agaccatctg
aactcatgtc
ggcaggtcct
gtcaaggcgc
ggcaaagagc
acaggcagct
tgcaccgcga
aggctctagg
gcgccatttg
tgggatttta
ctcactggcc
gccttcgcecc
cttcggtgtt
gcgaggctca
gggaatatct
gcgacgtcaa
gcgtcecttcc
aagcattgtg
agacccagtc

ggaaagacaa

ctggctcctt
gcttgacatg
gcaattcccc
tcctggcaag
gcttctcagt
ttttgattct
gaggtttgga
catggtcaac
caccccctac
cacattcgat
ccttgttgcec
gcagggctta
cgggcagctg
caacggggat
tgctgatcta
tttctcacct
cgtggtgaca
tatccataaa
tctaggcact
attgcttcca
tgatgatcgg
aggcactacc
caaggaatca
cacactgaca
caagtgctgg

aacagcctat

X20718SequencelistingST2516Dec2016

caacaggtcc
attagggctt
gtcccctcecc
aattccttcc
aaaactaccc
cattgctatg
cagaatatct
acaacccgtg
cacagggacc
gtggttacgt
atcaccaggg
tttgatcttc
atcgtgctgg
aaatttaggg
gaagggtcga
gatttaacac
acccagaaca
tacagccgcg
cctggggtceg
gagacggttt
gagcgagaag
gttggaggat
gttgcggtag
gatgtgtacc
aaaatgatgt

ttccaacttg

aggatggtga
tggggacgtg
gcaccggtcc
tagatgaagc
tcacctgtct
tttttgacat
gtgatgccat
tgacctacgt
gagaggacga
tgcatttgcc
caagacacgc
ctgcaaaagg
atagaaataa
ccacagataa
gctcteccgcet
agtttgctaa
atgaaaagtg
cgtgcatcgg
tgtcatacta
tcagcaccgg
ttgctgcegtc
gtcatcatgt
tcggggtttc
tcccagatct
tggacttcaa

aaggtcgcta
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tgttatttac
ccggttcaac
gtgggttcgc
agcgtattgc
aggagacttc
catgcctcaa
tcagccagat
ggaaaaacct
cgccatcact
cactaaagat
tatctttgcg
cacacccgtc
caaagaatgc
gcgtgttgta
ccccaaggtc
actcccagta
gccagatcgg
tgccggctat
tctcacaaaa
ccgaattgag
cctcccacac
cacctccaga
aagccccgga
tgaagcctat
agaagttcga

tttcacctgg

acaccaactc
gtcccggcag
atcctagccg
aaccaccttg
aagcaactcc
actcaactga
tacagggaca
gtcaggtatg
attgactcca
tcactcaaca
tatgacccac
aacctcgcag
acggttgctc
gattctctcc
gcacacaact
gaacttgcac
ctggttgcca
atggtgggcc
tttgttaagg
gtagactgcc
gctttcattg
tacctcccgce
aaagccgega
ctccacccgg
ctaatggtct

tatcagcttg

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640



ccagctatgc
tgggccccgc
cggtcacccc
tgccccccgg
acaaacatac
gtgaggactg
aggccactgc
taggcctgaa
tttttgtgga
ccattttgtt
gctccgcegat
gaggcctttc
gggattctct
taccgcatca
ctgtctcgca
gccgagacct
ggttcaaatg
acctctggtt
tccatatttt
ccaatactac
cagtgaatta
aacccggtag
acgagctagg
acgcctggtt
ggatagggaa

atgacgggca

ctcgtacatc
cctttgcaac
ttatgattac
atacaaaatt
ctgggggttt
ggaggattac
caccagcttg
ttgaaatgaa
tgctttcacg
tggcttcacc
actccgtacg
tttcccagtg
ggcaccataa
tggaaaaatc
ttagtagttt
gtaaatattt
taaccatagt
cccggccaaa
cctctgttgc
gtactgtttt
cacggtgtgt
gtctctttgg
gtttatggta
ggecgttcttg
tgtgagtcga

gaacaccacc

X20718SequencelistingST2516Dec2016
cgtgttcctg tcaactctac ggtgtacttg

aggagagtcg
ggcgctaaaa
ctggegtgeg
gaatcggata
aatgatgcgt
aagtttcatt
atggggtcca
gagttcttgg
atcgccggtt
cgctctgcca
ccaagtggac

ggtgtcaacc

agggcaggct
ggatgtggtg
ggcctcccgg
gtataatagc
gcttcatgat
agcttcttgt
tggtttccgc
ccaccttgcc
tgcaggatag
ccgecctggcec
tccttcagcet
gtttatgttg

ttgcctcegtc

tcgggtccac
ttatcctgtc
cggagttctc
cagcgtatct
ttcgtgcgceg
ttcccccggg
tgcaaagcct
tgtccattgt
ggctggtggt
ttcactctga
attcccacct
ctgattgatg
gcctggaaac
gctcattttc
ctgcccatgc
actttgaatc
tttcagcaat
actctttttg
tggttagggs
tcacccggca
ggtatgaccg
tctccagcga
acacggccca
acatcaaaca

atgacaacat
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ccattggggsg
tagcgcgtac
gttggatgac
gtatgagttc
ccaggaaggsg
ccctgtcatt
ttttcacaaa
tgatatcatc
cttttgcatc
gcaattacag
ggggaactaa
aaatggtgtc
aggtggtgag
agcatctagc
tacacaacct
aggtgtttgc
ggttaatagc
ttgtgctgtg
caatttttct
agcagccgca
atgtgaggag
aggccacttg
gttccatccc
tcaactcatc

ttcagccgtg

gacccctgca
gctgacctcg
catggtgaaa
ccagttaagt
accggaaacg
aaaatttaca
gaaccaactt
attggccaac
atatttttgg
agattggttt
aagatcttat
acatcctttg
gcgtcgaatg
cgaggctacg
cgccattgaa
gcgcatgaca
tatttttcca
tgtacattcc
gttgcgtgtt
ttcgaactca
gagatctacg
gatgatcatg
actagtgttt
gagatattcg
tgcgccgaac

tttcagacct

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200



attaccaaca
tttcctcgtg
tttcagttcg
cctccaagac
ccctcagtgc
agatgagaat
ttctgagatg
tgtgtgtgtc
ggtggtcgac
tgttttagcc
aatgcttgac
gttttgctgt
acttgacgct
cggagagttt
ctagccattt
ggcggtatgt
tcattaggtt
ttcttctgga
ggggcaaagt
ccgtggcaac
ctgtcatgat
agtgatgata
gatcttcctg
aaataaggtc
catagaaacc

cattctggcc

tcaagtcgat
gctggtttta
agtctcgcag
atcagttgcc
cgtacggcga
tatttacatt
agtgaaaagg
aattttacca
catgtgcggt
tgtcttgttg
cgecgggetgt
gctcgccaac
atgtgagctg
tgtcatcttt
ccttgacacg
cctaagtagc
tgcaaagaat
cactaagggc
tgaggtcgaa
ccctataacc
agcacggctc
tatgccctaa
aattgtgctt
gcgctcacta
tggaaattca

cctgcccacc

X20718SequencelistingST2516Dec2016

ggcggcaatt
aatgtctctt
atattgagac
ttaggcatcg
tagggacacc
cttctgatct
gatttaaggt
gctacgtcca
tgctccattt
ccattctgtt
tgctcgcaat
gccagcageg
aatggcacag
cccgttttga
gtcgctttag
atctacgcgg
tgcatgtcct
agactctatc
ggtcatctga
agagtttcag
cagaaaaggt
aggtgagtcg
tcaccttcgg
tgggagcagt
tcacctccag

acgttgaaag

ggtttcacct
ggtttctcag
caacaccacc
cgactcggcc
cgtgtatatt
cctcatgctt
ggtatttggc
acatgtcaag
catgacacct
ggcaatttga
tgectttcttt
acagcagctc
attggctagc
ctcacattgt
ccactgtgtc
tctgtgccect
ggcgctacgc
gttggcggtc
tcgacctcaa
cggaacaatg
gcttttggceg
cggccgactg
gtacatgact
agttgcactc
atgccgtttg

tgccgeaggc
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agaatggctt
gcgttcgect
gcagcggcaa
tctgaggcga
actatcacag
tcttcttgcec
aatgtgtcag
gagttcaccc
gagaccatga
atgtttaagt
gtggtgtatc
ccatctacag
tgacaaattt

ctcctatggt

taccgccggg
ggctgegttg
gtgtaccaga
gcctgtcatc
aagagttgtg
gggtcgtcct
ttttctatta
ctagggcttc
ttcgcgcact
ctttgggess
tgcttgctag

tttcatccga

cgtcccttct
gcaaaccatg
gctttgectgt
ttcgcaaaat
ccaatgtgac
ttttctatgc
gcatcgtggc
aacgctccct
ggtgggcaac
atgttggaga
gtgccgttct
ctgatttaca
gattgggcag
gccctcacta
tttgttcacg
acttgcttcg
tataccaact
atagagaaaa
cttgatggtt
tagatgactt
cctacacgcc
tgcacctttt
ttcagagtac
tgtactcagc
gccgcaagta

ttgcggcaaa

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760



tgataaccac
gcccgggtta
ccttgtcaaa
agccagtcaa
gaggcaagesg
tagcgactga
cgtcaatcca
ggataagtta
tcacagcatc
ggaagaatgt
agggcgaccg
aaaaaaaaaa
<210> 3

<211>
<212>

<213>

<220>
<223>

<400> 3
atgacgtata

ggcacagccc
gcttaggggt
accctttaac
ttatggcgga
tgaatctcca
tccggtggac

ggctttctgce

gaatggtgcg

gcatttgtcg
aaaagcctcg
tatgccaaat
tcagctgtgc
accgggaaag
agatgatgtc
gaccgccttt
cactgtggag
accctcagca
gtggtgaatg
tgtggegsts

dddaadaaaa

15013
DNA
Artificial Sequence

ggtgttggct
aaaacttgct
ctgtccctaa
catgtctggg
gggccaagtc
agtttctgag
gttgccacgt
gatctttcca

ggtcgcagct

X20718SequencelistingST2516Dec2016
cggctccact acggtcaacg gcacattggt

tccggegtcc
tgttggetgs
aacaacggca
cagatgctgg
aaaaataaga
agacatcact
aatcaaggcg
tttagtttgc
tgatgggctg
gcactgattg
agatttaatt

aaaa

Synthetic Construct

ctatgccacg
gcacggaaaa
caccttgctt
atacttgatc
tactgcacac
cttggagtgc
gcatacccca
attgcacgaa

gagatttaca

cagaaaagct
agcagcagaa
gtaagatcat
agaaaaaccc
ttacccctag
ctgggacttg
ctacgcatca
gcattcttga

acattgtgcc

ggcgagaacc

gcatttgtat
cgcccttccg
ctggagttgc
ggtgcacgtg
gatgtctcag
tgggcctatt
ctgtcgagtg
tgaccagtgg

gagtcggtca
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gttaaacagg

gagaaagaag
cgctcagcaa
ggagaagccc
tgagcggcaa
caccctgtca
tactgtgcgc
gacatctcag

tctaagtcac

atgcggccga

tgtcaggagc
tgacagcctt
actgctttac
cacccccaat
tgcacggtct
ttataggccc
ctcccccgcec
gaacctgaac

gctcaccccc

gagtggtaaa
ggggatggcc
aaccagtcca
cattttcctc
ttgtgtctgt
gattcaggga
ctgatccgcg
tgtttgaatt
ctattcaatt

aattaaaaaa

tgtgaccatt
cttcagggga
ggtctctcca
gccagggtgt
ctccttcctc
gaagagccac
ggggectgcet
tttcaacaaa

acagtcttga

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15420

15444

60

120

180

240

300

360

420

480

540



agaatctaca
gagtggccgt
atgtgttaac
agtgtgctat
ggaaagtctc
agttgaagtt
tatctaagtt
atggctgcct
cgctcccacc
ccaagcatgg
cagtgactga
tccgeccactt
taagggttga
gcaatcacaa
ccacggtcgc
ttgccagcgc
gtggttggcea
ctcttcccga
ccatccaaat
agtacgtgct
cttctttgct
ccccagatgc
taatgcactt
attgtccggc
gaggaggaga

ttgaggaatg

agtttatgaa
tttcgccaat
taatctaccg
ggctgacatc
ctgggcccct
aattgcgaac
tgcctttata
ccccgctgat
ggaagttcag
tgtctctggc
tacaagtggg
aaggctggeg
gcccaatacg
atggtacggc
tcaccgecgcect
caacagggct
ctgcatttcc
gagagcgaga
cctcagactc
taaactagaa
cccccttgaa
ggtcgaaagt
gcctagtagt
atccccggtc
gcaccctgat

ctgttgccat

X20718SequencelistingST2516Dec2016
gctggtaccc cattgtcgga cctgtccctg

cggggttgcc

tccctacatg
ctcccgcaga
tatgacattg
cgtggcgges
cgacttcaca
gccceccggga
actgttcctg
aataaagaaa
aagtacctac
cctatcgtcg
gaagaaccta
tcaccattgg
gctggaaaga
ttacccgttc
gagcatatca
gctattgtca
ccttctgatg
cctgecggect
ggcgagcatt
tgtgttcagg
tttggatttg
gtcatcccag
accactgtgt
caggtgcgct

cagaataaaa

tgagtgacaa accttttccg ggagcaactc

ggcccaagec
gtcatgacgc
atgaagggaa
tctccttccc
gtggtgtctc
gagggaactg
ttcgctatgc
agcggaggct
tacagtattt
gcctcectgg
ttggcaagga
gagcaaggaa
gtgaaaccct
agcactatta
accggatggt
actgggctac
tggacaggga
ggactgtctc
gctgttgtga
accctgectg
ctgctctggc
ggactgtttc
taggaaagat

ccaaccgggc
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tgaagacttt
cgtcatgtat
atttgaaact
gcecccaccac
catgcgggtt
ctggtggcesgc
taaccaattt
gcaagttaat
ctctgttaag
gtttgaggac
tgtgaaaatc
atcacgctct
gcaggctaag
tccgccagcc
gaattctaaa
tgacgaggac
cggtgettgt
tgtgacccct
acataagaac
ccttgaccga
cgaaatgtcc
acaattcttt
catcagcctt

caccccggaa

tgtccttttg
gtggccggag
gtccccgagg
gtagtggaca
gagtgccaac
ttgttcgact
ggttatcaaa
ggtctccgag
gagagttgga
ctcctcagaa
ttccggtttg
ggtgcgactg
aggcgegags
gacggaaact
tttgaaactg
cttgtgaata
gttagcgcca
gggatgtccc
ggccttggtc
ctggctgagg
ggtgacccca
gccecgecaca
tgtcaagttg

gaggtcgegg

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



caaagattaa
agagggcttg
gggttgaggc
ctgtcaagag
actgtggcag
catctctgaa
ctttgagtgt
ccttgagtga
cgaatctggt
cacagactga
tggggggaca
accctgcacc
actcagctca
aagaagcatg
ccacgcaaga
cgtctgccta
tactcgagac
cttccgtgag
gcattctcgg
tcggggaaga
ttgacgagag
tgccaccttc
aagctgaaag
ctgttttctt
ttgcagcttt

ctcccctctt

tcagtacctc
cccgeccgagt
tgcaactccg
cttgccggga
cccgattttg
tgagcctgceg
gcecggeccca
gccagttttt
ggcaacaacg
atatgaagct
agaagctgtg
tgtgtcatca
agccatcatt
cctcagcctc
atggctttct
ccaggecgttt
accgccgecc
tgcagagagc
gaaaatagaa
accggtgtgc
cacgacggct
agatggtgtg
gctcttcgac
ctcacacctc

tactttattt

gggtgtgttt
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caagtcttga agactgcttg actaggcttg

catggtgcaa
gctgcggaca
ccaccccctc
aacaatcctg
acgggcgaca
cttatgcctg
gttcctgcac
ttgtctgcac
ctgatgtgcc
tcccccccag
gaagttctga
agcagctccc
gattcgggceg
atgcgtgagg
cgcatgtggg
cgcatcttag
tacccgtgtg
gaccttacca
aacgccggeg
gaccaacctg
ccgtccgcag
gatgcggacg
caattgagcc
ttcaaatctg
tgcctetttt

tctgggtctt

ccttctttga ttggaacgtt gtgctccctg

caccaagagt
tcceccgcetcc
atgatctttc
cgttgcaatg
cgcgtagagc
cgcgacacaa
aggacgaacc
caccactgca
gtgaaatctc
tgtcaagtgt
ggccctgcag
cttgtgatgc
atagggttga
atggtaggtt
ggtttgtgat
ttggttcagt
agacgcccaa

tcaaagactc

gtacaggtgg

gggtggggct

gtcaggtttt
acagtggtta
tatgttacag

ctcggecgegt
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tcagcctcga
acgcaggaag
gacgccatcc
tatctctagg
tgtgtcccga
atttcagcag
tctagatttg
gaacatgggt
ggatacactg
taagatcaca
tgggcacctc
ggctaagctt
catgctgacc
tgagtttctc
gctgcctcac
cgccactgaa
ccaggggctc
ccggatgttg
cgctgactta
gttacggacg
taacctcgtc
ttctccgggt

ctacccattc

gcgcatgggsg

aaaacaaagt
gttagatctg
gagccgatga
ccagtgacat
ccggtgacgc
gtgaaagaag
tctgcatcct
attctggagg
aatgacacca
cgcccaaaat
cgaaggggaa
agtgaccctg
tggcgcaaca
ccaaagatga
acgcctgcac
gatgttccac
ttggcaccct
tcgeggggst
cccactgatt
gtaagaaaga
tcccatctcc
gattggggtt
ttcggtttcg

gtttttggct

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660



gctggttggce
gtgagtttga
gggaccctgt
ggttactggg
attgcttctt
cttgtgtaag
ccaggtcgtc
ttttcctcgc
ctgaaaaacc
tcgttcagcc
gggcgatggt
ctcccttttt
acacttttac
gggactttgc
gcccacacct
gggtttatgt
acccattcgc
cccaacatgg
ttgccttagt
aggctgatat
ggttgctctg
tatggttggt
tattggttgc
atgatattca
atgggactta

ccccgtccca

ttttgctgtt
ctcgccagag
ccgcagcectt
cggggcracgc
ggctggagct
aactgctcct
actcatcgac
tactgggtsgg
tatcgcgttc
ttatgatcct
ggccgaggcea
tcccaccgga
tacagctctc
ccaactgaat
cattgctgcc
aactgcagtg
cgtccctggc
ccttaccctg
cgttttgatt
gctgtgegtc
tgtgtttcct
gtttttctta
tctttggcett
tcatcacacc
tttggccgct

gcttgggtcc
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ggcctgttca
tgtaggaacg
gttgtgggcc
tacatctggc
tatgtgcttt
aatgaaatcg
ctgtgcgatc
cgtgggtgct
gcccagttgg
aaccaagccg
gtcccaaaag
gtgaaggttg
cggtctggtt
ggattaaaaa
ctgcatgttg
gggtcttgeg
tacggacctg
cccttgacag
tttgtttcca
ttacttgcaa
tgctggttgc
atttccgtaa
ctaggccgtt
agtggccccc
gtccgecgceg

ctccttgagg

agcctgtgtc
tccttcattc
ccgtcggtct
attttttcct
ctcaaggtag
ccttcaacgt
ggttttgtgc
ggaccggeceg
atgagaagag
taaagtgctt
tggtcaaggt
atcctgagtg
actccaccac
tcaggcaaat
cttgctcgat
gtaccggcac
gctctctctg
cacttgtggc
tcggaggcat
tcgcaagcta
gctggttctc
atatgccttc
atactaatgt
gcggtgttgc
ctgcgttgac

gcgctttcag
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cgacccagtc
ttttgagctt
cggtcttgcc
taggcttggc
gtgtaaaaaa
gttccctttt
gccaaaaggc
gagtcccatt
gattacggct
gcgggtgtta
ttccgccatt
caggatcgtg
aaacctcgtc
ttccaagtct
ggcgttgcac
caatgatccg
cacgtccaga
aggattcggt
ggctcatagg
tgtttgggta
tttgcaccct
gggaatcttg
tgttggtctt
cgececttggcet
tggccgcacc

aactcgaaag

ggcactgctt
ctcaaacctt
attcttggca
attgttgcag
tgctggggat
acgcgtgcga
atggacccca
gagcaaccct
agaactgtgg
caggcgggtg
ccattccgag
gtcgaccccg
cttggtgtgg
tcggggegasg
atgcttgctg
tggtgcacta
ttgtgcatct
cttcaggaaa
ttgagttgca
ccccttacct
ctcaccatcc
gccgtggtgt
gttaccccct
accgcaccgg
gtgttgttta

ccctcactga

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220



acaccgtcaa
aaattaagtg
ttggcttcaa
cgaattggca
cctattggct
gcttcaccgc
gcgttcacac
tttgtaatgt
tcccgcectcegg
cagacctttg
aacttttatg
ttgctgtgge
tctcctttgg
tcaggcttct
gtgcggcgac
taatgaattt
cagttattgc
gctgcctgea
actttgccga
cgctgactgg
ggactgattt
tcgaggctgc
aggttcgagg
cgcccggtga
aggttggtag

aaatgaccgt

tgtggtcggg
cgtgactgcc
tcaaatgctt
aggggctgcet
gacatcctct
gtgcggcgat
aggatcaaat
ggcacccatc
tgatgtgaag
cgeccttgett
tgtgtttttc
tttttttatc
aatgtttgtg
aacagcagct
cggectttgtc
aagtacctat
gtgtggtgtc
caatgttctt
ggggaaattg
tgccctecgcet
taagtgcttt
ctatgcaaaa
tactatggcc
cattgttgtt

CcacCcCaagcac

ggcgegtgtc
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gctctggegg agtgttcact atcgatggga

tcctctatgg
gcacatgtcc
gactttgatg
cctaagaccc
ggtgtcgaac
tctgggtccc
aaacaaggag
aagctgagcg
gttggcagcc
gccgccaaac
ctcctgtgga
ttgaatgaag
ctatcttggc
ctcaacagga
gcagatctgg
gccttectgce
gtgcacctcc
gttggcgatg
agggaagges
atgagactca
gtttctgecgt
gcacttagaa
aaacttgaag
gctecttggcec
accctccaat

gttgacccaa

ttacgggtaa
taaaagggga
aattctgcga
ccggecgtcat
cagtgatcac
gaggcattgt
aattaagtga
acataattaa
ccgaattgga
gaatgatggg
tcctcccagce
tcacaccatg
acagattgtc
cggcaactca
ctcggatgat
ttgccataat
gagcgttctc
tgtcgcaatc
atgacgagga
ccaacatgag
ttgaacttgc
cttttgctga
atacacctgt
ccattgagac

CcCccccacacc

Page 25

ttcagctagg

cttcgccata

ggatgggtgg
tgggaatgga
cgaagccggt
tacgcgcccc
gttctttgct
agatatatgc
aggaggcctc
acatgcctgg
tgtcctggtc
gtctgcgcaa
actcgccttt
agggcatccg
ggttgtgacc
tttgtacttg
tgcggetttc
ctgcgggatg
cttggatttc
gaatgcggceg
ccagttggtg
taccgtggca
tggcggtatc
cagagtcctt

cccacccgca

gtttccgggsg
gctgattgcc
actggccgtg
ttcgecttct
gagcttgtcg
tcaggccagt
ggacctaagg
gaggtacctt
tccaccgtcc
acacccttgg
cggagtgttt
gttctgatga
tacagccttg
ttgcaagcag
tcaccagtcc
tttaagtacc
tttttgcgat
aatcatgagt
cttacgaaat
ggccagttca
caggttgata
ccccaactct
ttcgacctaa

gccgggtcca

cccgtgcecca

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



tcccectcecc
tgaacaagaa
aataccagaa
acacagacgc
gaactctgtg
ctggcaagaa
caaagctttc
aagaactgga
gtttaaactg
tgagacagcg
cttaaaagtg
tgcaagaccg
tgtcttgatc
cactgggatc
acttagtgcg
tctcccttat
gaatacaagg
tgcggctgcec
tacgactatg
ttatcttgat
cgcattgaga
tcttcgecta
gccttccact
caaggacatt
ctggcaaact

gacaatactc

accgaaagtt

gaagaggceegc
attttgggac
gtgggagtgc
tgggcatact
gtttctggtc
cgtggagcag
gaaactgaaa
ttagccgcca
gtaaaaatag
gccagtgagg
gttgatggtg
tctggcgcetg
gatggcacgc
caaataatac
aagctgcacc
tttggggaca
tgcctcacgc
cccteccggtt
tctaggcctg
gacctctcca
gtgcgtaagt
tatcctgcca
cagagcatcc
gttacccctt

ggcaccaata
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ctggagaatg gtcctaacgc ctggggggat

aggatggaag
aagaattccg
ctcagagttg
accattgaag
cccgtcaacc
gcccttggca
agaataattg
gcggcecttgac
tcaaatttca
ttgagctaaa
gcgttgtact
atgcatcccc
tttgggattt
aggcttgtga
ctgttagggsg
taccttacaa
ccaatgccac
ttgagttgta
actgccccaa
agtatgactt
acctgtttgc
agaactctat
ctgaaatcga
gcaccctcaa

acttcgttgc

ccgtcggcat
gtgatgtgtt
acaaccctgc
gtaaggctta
cagagagtgg
tgatgaatgt
acaaactcca
ccgectgtggt
caaccggacc
agacgcggtc
cctgecgeccc
taagttactc
tgagaccgaa
cattaggcgc
caaccctgag
aacccccagt
tccggtgacc
tataccgacc
acagttaaca
gtccacccaa
tcatgtgggt
ggctggaata
cgttctgtgc
gaaacaatat

gttggcccac
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ctttgttatg
ttatgaggag
cgactttgac
caatgtctac
aagagcccaa
cgacggtgag
gggtctgact
cgecggeggcet
ttcaccctag
gagcacaacc
gcagttcctt
gcccgecatg
gccaccaaag
ggcgacgcac
cggataaaag
gacactggca
gatgggcgct
attccatcgt
gagcacggct
ggctttgttt
aagtgcccgc
aatgggaaca
gcacaggctg
tgtgggaaga

cgggcagcegt

gaggatcgtt
ggtggaaaga
gtccatgata
cctgagaagg
gcctccccat
tgggaagctg
ctgacagcca
aaggagcagt
tggttgttac
gacctgtgaa
aacacccggt
cgcttgtaga
ggccgggaaa
aggaaattac
ctgaaattgg
gagttttaca
gcccagtgcea
ccgtettggc
ctgtccttga
gtgaggatgc
tgcctggagt
ccgttcatcg
ggtttccaac
tgcgagaaaa
agaagactag

tgagtggtgt

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



cacccagggc
taaagagcta
tcggtccaca
tactgaagaa
gtccggegeg
aaacaccatt
tggtcaccct
ggttcaaccc
gccaaactac
aaggaagaca
ccagctagtc
caatgtttct
agagtatgat
ggacggctac
caaccacgag
cactgcctgt
cataatctgg
agggaaaggc
gactgtaatc
tcgccgegga
cggtgattat
cgcctctaat
ctggctcctt
gcttgacatg
gcaattccct

tcctggtaag

tttatgaaaa
cagactccgg
cctgcaattg
catctaccgt
gtgactaaga
tacagcttag
cacggccttc
ctgatcgtct
cactggtggg
gccataacag
ccccaccgtg
gaatattacg
cctgaatggt
agttttcctg
ggaaagaagt
ggcctcgatg
tgtggccatc
acaagccctc
atgcatgtgg
ttagtctccg
gccagtaccg
gtgttgcgca
caacaggtcc
attagggctt
gccccctcecc

aattccttcc
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aggcgtttaa
tcttaggcag
tccgectggtt
cgtacgtgct
gaggtggect
tgatatatgc
tgtttctgca
attcggacga
ttgaacatct
actcaccatc
acaggattct
cctcggeggc
ttgaagagct
gcccgecegtt
ccagaatgtg
tctgtgttta
cggcgggttc
tggatgaggt
agcagggtct
ttaggcgtgg
ccctgctccc
gcaggttcat
aggatggtga
tggggecgty
ataccggccc

tggatgaagc

ctcgcccatt
gtgccttgaa
tgccgccaat
gaactgctgc
gtcgtctggc
acagcacatg
agaccagcta
cctcgtgctg
gaatcttatg
ttttctaggc
cgecggecectt
tgcaatactc
cgtggttggg
cttcttgtcc
cgggtactgc
ccacacccac
tggttcttgt
gttggaacaa
cacccctctt
catcagggga
tacttgtaaa
catcggtccg
tgtcatttac
ccggttcaac
gtgggttcgce

agcgtattgt
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gccctcggga

gctgatcttg
cttctttatg
cacgacctac
gacccgatta
gtgctcagtt
aagtttgagg
tatgccgagt
ttgggttttc
tgtagaataa
gcctaccata
atggacagct
atggcgcagt
atgtgggaaa
ggggeececegg
ttccaccagc
agtgagtgca
gtcccgtaca
gacccaggta
aatgaagttg
gagatcaaca
cccggtgctg
acaccaactc
gtcccagcag
atcctagccg

aatcaccttg

aaaacaaatt
catcctgcga
aacttgcctg
tggtcacgca
cctctgtgtc
actttaaaag
acatgctcaa
ctcccaccat
aaacggaccc
taaatgggcg
tgaaagcaag
gtgcttgttt
gcgeccgeaa
aactcaggtc
ctccgtacgc
attgtccagt
aaccccccct
agcctccgeg
gataccaaac
acctaccaga
tggtcgctgt
ggaaaacata
accagaccat
gcacaacgct
gcggttggtg

atgtcttgag

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900



gctccttagc
ttttgattct
gagatttgga
catggtcaac
caccccttac
cacatttgat
ccttgttgct
gcagagcatg
cgagcagctg
caatggggat
tgcagatctt
tttctcgect
cgtggtgaca
tgtccataag
tctaggcacc
aatgcttccg
tgatgaccgg
aggtactacc
caaggaatca
cacattaaca
caagtgctgg
gacggcctat
ctcgtacatc
cctttgcaac
ttatgattac

gtacaaaatc

aaaactaccc
cattgctatg
cagaatatct
acaacccgtg
cacagggacc
gtggttacac
atcaccaggg
tttgatcttc
atcgtactag
aaattcaggg
gaagggtcga
gatttgacac
acacagaaca
tatagccgcg
cctggggttg
gagacagtct
gagcgagaaa
gttggaggat
gtcgcggtag
gatgtgtatc
aaaatgatgt
tttcaacttg
cgagtacctg
agaagagttg
ggtgccaaag

ctggcgtgcg
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tcacctgtct
tttttgacat
gcgatgccat
taacctactt
gagaggacgg
tgtatttgcc
caagacatgc
ccgcgaaagg
atagaaacaa
ccacagacaa
gctcceccgcet
agtttgccaa
atgaaaagtg
cgtgcatcgg
tgtcatacta
tcagcaccgg
ttgctgagtc
gtcaccatgt
tcggggtttc
tcccagacct
tggacttcaa
aaggccgeca
ttaattctac
tcgggtccac
tcattctgtc

cggagttctc

aggagatttc
tatgcctcag
tcagccagat
ggaaaaacct
cgccatcaca
cactaaagat
tatctttgtg
cacacccgtc
caaagaatgc
gcgecgttgta
tcccaaggtc
actcccggta
gccagaccgg
tgccggctac
tctcacaaaa
ccgaattgag
cctcccccat
cacctccaaa
aagccceggg
tgaagcttac
ggaagttcga
tttcacctgg
ggtgtatttg
ccattgggga
tagtgcatac

gcttgacgat
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aaacaactcc
actcaactga
tacagggaca
gtcaagtatg
attgactcta
tcactcaaca
tatgacccac
aacctcgctg
tcggttgctc
gattctctcc
gcacacaact
gaacttgcac
ttggttgcta
atggtgggcc
tttgtcaggg
gtagattgcc
gctttcattg
taccttccgc
aaagccgcaa
ctccacccag
ctgatggtct
tatcagcttg
gacccctgca
gccgacctcg
catggtgaaa

ccagttaggt

acccagtggg

agaccatctg
aacttgtatc
ggcaagtcct
gtcaaggcgc
ggcaaagagc
acaggcaact
tgcaccgtga
aggctctagg
gcgccatttg
tgggatttta
cccactggcc
gccttcgcecc
cctcagtgtt
gcgaggctca
gggagtacct
gtgacgtcaa
gcttccttcc
aagcagtttg
agacccagtc
ggaaaggcaa
caagctacgc
tgggccctgce
cagtcacccc
tgcctcctgg

aCaaacgcac

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460



ctgggggttt

ggaagactac
caccagcatg
ttgagatgaa
tgctttcacg
tggcttcacc
actccgtgcg
tttctcagtg
ggcaccataa
tggaaaaagc
ttagtggttt
gtaaatattt
taaccatagt
cccggecaag
cctctgttgc
gtactgtttt
cacggtgtgc
gtctctttgg
gttcatggtt
ggcgttcctg
tgtgagtaaa
aaacaccacc
tcaggtcgac
gttagtttta
agtctttcag

atcagctgcc

gaatcggata
aatgatgcgt
aggtttcatt
atggggtcta
gaatttttgg
atcgcaggtt
cgccctgceca
ccgggtggac
ggtgtcaacc
aggacaggct
ggatgtggtg
ggtttctcgg
gtataatagc
gcctcatgat
ggcttcttgt
tggtttccac
ccaccttgcc
tgcaggatag
ccgecctggcec
tctttcagcect
gtttatgttg
ttgccccgcec
ggcggcaatt
aatgtttcgt
acatcaaaac

ttaggtatgg
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gtatgagttc accggaaacg gtgaggactg

cagcgtatct
ttcgtgcgceg
ttcccccggg
tgcaaagcct
tgtccattgt
ggctggtggt
ttcaccctga
attcccacct
ctgattgatg
gcctggaaac
gctcattttc
ctgcccatgc
actttaaatc
tttcagcaat
actctttttg

tggtcagggs

tcacccggca
ggcatgaccg
tctccagcga
acacggccca
acgtcaagca
atgacaacat
ggttccacct
ggtttctcag
caacaccact

cgactcgtcc

ccagaaaggg

ccctgttatt
ctttaacaaa
tgatatcatc
cttctgcatc
gcaattacag
ggggaactaa
aaatggtgtc
aggtggtgag
agcatcttgc
tacacaacct
aggtgtttgc
ggctaatagc
ttgtgctgtg
caatttttct
agcagccgct
atgtagtgag
aggccactta
attccatccc
ccaattcatc
ttcagccgta
agaatggctg
gcgttcgect
gcagcatcag

tctccgacga
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aaaatttata
gaaccaactt
attggccaac
atatttttgg
agattggttt
aagatcctat
acatcctttg
gcgtcgaatg
cgaggccacg
cgccattgaa
gcgcatgaca
catttttcca
tgtgcattcc
gttgcggatc
ttcgaactca
gagatctacg
gacgatcacg
accagtgttt
gagatatttg
tgcgeccgttc
tttcagacct
cgtcccttct
gcaagccatg
gcttcgttgt

ttcgcaaaag

aggccactgc
taggcctgaa
tttttgtgga
ccattttgtt
gctccgeggt
gaggcctttc
gggatattgt
taccgcacca
ttgtctcgca
gccgagacct
gggtcaaatg
acccctggtt
tccatatttt
ccaatgctac
cggtgaatta
aatccggcag
acgaactagg
atgcctggtt
ggatagggaa
atgacggaca
actatcaaca
tttcctcttg
tttcagttca
cctccaggac

ctctcaatgc

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020



cgcacggcga
tacttacatt
agtgaaaagg
aactttacca
catgtgcggc
tgtcttgttg
cgcgggctat
gatcgtcaac
atgtgagctg
tgttatcttt
ccttgacaca
cttgagtagc
tgcgaagaac
taccaagggc
tgaggtcgaa
tcctttaacc
agcacggctc
tatgctctga
aattgtgctt
gcgctcacta
tggaaattca
cctgcccacc
gcatttgtcg
aaaagcctcg
tatgccaaat

tcagctgtgt

tagggacacc
cttcagatct
ggttcaaggt
gctacgtcca
tgcttcattt
ccatcctttt
tgctcgecgat
gccagcagca
aatggcacag
cccgtgttga
gttggtctgg
gtctacgcag
tgcatgtcct
aaactctatc
ggtcacctga
agagtttcag
cgcaaaaggt
aggtaagtcg
tcaccttcgg
tgggagcagt
tcacctccag
acgtcgaaag
tccggcegtcc
tgttgggteg
aacaatggca

cagatgctgg
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cgtgtatatt
cctcatgctt
gatatttggc
acatgttagg
catgacacct
ggcaatttga
tgecetttttt
acagcagctc
attggctggc
ctcacattgt
ttattgtgtc
tctgtgccect
ggcgctactc
gttggceggtc
tcgacctcaa
ctgaacaatg
gcttctggceg
cggececgectg
gtacatgaca
agttgcactt
atgccgtttg
tgtcgcaggc
cggctccact
cagaaaagct
ggcagcaaaa

gtaagatcat

accatcacag
tcttcttgcec
aatgtttcag
gagttcaccc
gagaccatga
atgtttaagt
gtggtgtatc
tcattttcag
tggtaaattt

ttcctatggt

caccgeccggg
ggctgegttg
atgtaccaga
gcctgttatc
aagagttgtg
gggtcgtccc
ttttccatta
ctagggcttc
ttcgcgaact
ctttgggess
tgcttgctag
tttcatccga
acggttaacg
gttaaacagg
aagaaataag

cgcccagcaa
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ccaatgtgtc
ttttctatgc
gcattgtggc
aacgctctct
ggtgggcaac
atgttgggga
gtgccgttct
tcgatttata
gattgggcag
gcacttacca
ttttatcatg
attcgctttg
tataccaact
atagagaaag
cttgatggtt
tagacgactt
cctacacgcc
tgcacctttt
ttcagagcac
tgtactcagc
gccgcaggta
ttgcggcaag
gcacattggt
gagtggtaaa
ggggacggcc

aatcagtcca

agacgagaat
ctctgagatg
tgtgtgtgtc
ggcggtcgat
cgttttagcc
aatgcttgac
gttttgctgt
acttgacgct
tggagacttt
ccagccattt
ggcggtatgt
tcattagatt
tccttctaga
ggggtaaggt
ccgtggcaac
ttgcaatgat
agtgatgata
aatctttctg
aaacagggtt
catagaaacc
cattctggcc
tgataaccac
gccegggttg
ccttgtcaaa

agccagtcaa

gaggcageges

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580



accggggaag
agatgacgtc
gactgccttt
cactgtggag
accctcagcg
gtggtggatg
tgtggggsta

dddaadaaaa

<210> 4
<211>
<212>
<213>

DNA
<220>
<223>

<400> 4
atgacgtata

ggtacagccc
tttaggggtc
ccctttaacc
tgtggcggag
gaatctccaa
ccggtggacg
gctttctgceg
aatagtgcgg
gaatctacag
agtggctgtt
tgtgttaacc

gtgtgctatg

aaaaataaaa
aggcatcact
aaccagggcg
tttagtttgc
tgatgggctg
gcactgattg
aagtttaatt

aaa

15444

gttgttggct
aaaacttgct
tatccctagc
atgtctggga
ggccaagtct
gtttctgagc
ttgccacgtg
atttttccaa
gtcgcagctg
gtttatgaac
tatgccaatt
aacctaccgc

gctgacgtct
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agaaaaaccc
tcacccctag
ctggaacttg
cgacgcatca
gcattcttga

acactgtgcc

ggcgagaacc

Artificial Sequence

Artificial Construct

ctatgtcgtg
gegegggaac
accttgcttc
tacttgatcg
actgcacacg
ttggggtgct
cattccccac
ttgcacgaat
agctctacag
ggggttgecg
ccttacacgt
tcccgcagag

atgacattgg

ggagaagccc
tgagcggcaa
taccctgtca
cactgtgcgc
agcacctcag

tctaagtcac

atgcggccga

acatttgtat
gcccttccegt
cggagttgca
gtgcacgtgt
atgtctcagt
gggcttattt
tgtcgagtgc
gaccagtgga
agccggtcag
ttggtacccc
gagtgacaaa
gcccaagcect

tcatgacgct
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cattttcctc
ttgtgtctgt
gattcaggga
ctgattcgcg
tgttagaatt
ctattcaatt

aattaaaaaa

agtcaggagc
gacagccttc
ctgctttacg
acccccaatg
gcacggtctc
tataggcccg
tcccccgeceg
aacctgaact
ctcacccccg
atcgttggac
cctttceccgg
gaagactttt

gtcatgtatg

tagcgaccga
cgtcgatcca
ggataagtta
ccacagcatc
ggaagaatgt
agggcgaccg

daddadadadaaad

tgcgaccatt
ttcaggggag
gtctctccac
ccagggtgtt
tccttecttt
aagagccgct
gggcctgetg
ttcaacaaag
tagtcttgaa
ctgttcctgg
gagcaactca

gcccctttga

tggccggagg

14640

14700

14760

14820

14880

14940

15000

15013

60

120

180

240

300

360

420

480

540

600

660

720

780



gagagtctcc
gttgaagttg
gtccaagttt
tggctgtctc
gcttccaccg
caagcatggt
agtaactgac
ccgccactta
aagagttgag
caatcacaaa
cacggtcgct
taccagcgcc
tggttggcac
ccttcccgag
tatccaaatc
gtacgtgctc
ttctctgctc
cccagatgtg
aatgcacttg
tcgcccggcet
aggaggagag
tgaggaatgc
aaaaattgac
gagggctcgc
ggttgaggcg

tcctgccatg

tgggcccctc
attgcgaatc
gcctttataa
cccgctgata
gaagttcaga
gtcgctggca
gcgaatggac
agactggtag
cccaatacgt
tggtacggtg
caccgcgctt
aacagggctg
tgcgtttccg
agagtgagac
ctcaggctcc
aagctggaag
ccccttgaat
gctgaagttt
cctagttgtg
tccccagtca
caccctgatc
tgttgttccc
cagtacctcc
ccgeccgageg
gcgaaccaga

actcaggagc
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caaaggaaaa tttgaaatag ttcccaagga

gtggcgggga
gactccacat
gccctgggag
ctgtccctga
acaaagagat
agtacctaca
ctatcgtcat
aagaacctag
tgccattggt
ctggaaagag
tgcccgctca
agcatctcga
ccattgtcaa
ctttagatga
ctgcggectt
gtgtgcactg
gtgttcaggg
ccggatttga
tcatcccagc
ccactgtgtg
aggtgtgctt
agaacaaaac
gtgatgcagc
cgatggacac
cgaccaaaca

ctttggacaa

ttccttcccg ccccaccacg cagtggacat

tggtgtttcc
aggaaactgt
tcgccatgct
gcggaggcetg
acagtatttt
cctccctggg
tggcgaggat
ggcaaggaaa
cgaaacccag
gcactattcc
ccggattgtg
ctgggctact
ggacaggaac
gacagtctct
ctgttgtgag
ccctgcctgc
tgctctggct
gactatttcg
agggaaaatc
caaccgggcc
aagccttgga
ctcctttgat
gctccatgtc

agactcggtc
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atgcgggtcg
tggtggcgct
aaccaactcg
caagttaatg
tgtgataggg
tttgaggacc
gagaaaatct
gcacgctttg
caggccaaga
ccgcctaccg
aattccaaat
gacgaggatc
ggtgcttgtg
gtggcccctg
cataagagcg
cttaaccgac
gaaatgtccg
caattctttg
atcagccttt
accccggaag
gaatgcttag
tggaatgttg
aaccagcacc

cctttgaccg

agtaccaaca
tgtttgactt
gctatcagac
gactccgagc
aaagctggat
tcctcagaat
tccgatttgg
gtgcggctgc
agcacgaagt
acgggaactg
ttgaaaccac
ttgtgaatac
tcggcgccaa
ggatgacccc
gtcttggtcc
tggctgaggt
acgaccccaa
cccattatag
gtcaggtgat
aggtcgeggce
ccaagcttga
tgcttcctgg
gtgctccggt

ccttctecgcet

840

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



gtctaattgc
cgtgctctct
tggcccgcga
tctgttgaaa
ggttgatcta
aagagttcag
tgctccgegc
tcctaacggt
gccgatgaca
agtgacgcct
gatggcgccc
ggaagaagca
agcatcctca
tctggaggtg
tgacatcaac
cccaagacac
aagggagaaa
tgaccctgcc
gcgcaacacg
aaagatgata
ccctgcacct
tattccacgc
ggcatcctct
gcgggggttt
tactgatttg

gaaaaagaac

tactaccctg
aagttggagg
cccgcactgc
ctggtcaacg
aaagtttggg
cctcgaaaaa
aggaaagtca
tgggaagact
cctctgagtg
ttgagcgtgc
tcgagtgagc
aatctggcgg
cagactgaat
gggggecaag
cctgtgectg
tcagctcaag
gaagcgtgcc
acgcaggaat
tctgectttcc
ctcgagacgc
tccgtgagtg
atcctcggga
gaggaaaaac
gacgagagca
ccaccttcag

gctgaaaggc
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cacaaggtga cgaggttcgt caccgtgaga ggctgatctc

aggttgttcg
cgaacgggct
cccaggcaac
tcaaaaatta
caaagtctgc
gatctgattg
tggcegttgg
agcctgcact
cggcccctat
caatttttgt
caacaacgct
atgaggctcc
aagctgagga
tatcatcaag
ccatcatcga
tccgcatcat
ggctttctcg
aggcgtttcg
cgccgcccta
cagagagcga
aaatagaaaa
cggcatacaa
cagcagctcc
acggtgtaga

tcctcgaccg

tgaggaatat
cgacgagctc
ttcagaaatg
cccacggtgg
taagagcctg
tggcagcccg
tggtcctctt
tatgcccgtg
tcctgcaccg
gtctgcaccg
gacataccag
ttccctagca
aattctgagt

cagctccttg

ctcgggegssg
gcgtgaggct
catgtgggat
catcttagac
cccgtgtggg
ccttaccatc
caccagtgag
ccaacccgct
gtccgcaggt
tgcggacggg

attgagccgt

Page 33

gggctcacgc

aaagaccaga
atggcccggg
acaccgccac
ccagagaaca
actttgaggg
gatctttcga
ttgcaacata
cgtaaagctg
cggcaaaaat
gacgaaccta
ccactgcaga
gaaacctcgg
tcaagcgtta
ccctgcagtg
tgtgatgcga
agggtggaca
ggcaggcttg
tttgtgatgc
ggttcagtcg
atgatcaacc
aaggactccc
acgggtggcg
ggg8ggeccsc

caggttttta

caactggatc
tggaagagga
cagctgagca
cccctccacc
agcctgtccc
gcaacaatgt
caccatccga
tttctggacc
tgtcccgacc
ttcagcaggt
tagatctgtc
acataggtac
atataccgaa
agatcacacg
ggcatctcca
ctaagcttag
tgctgacttg
agtttcttcc
tgcctcacac
ccactgaaga
agggaccctt
tgatatcgtc
ccggettgtt
tgcagacggt

acctcgtctc

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



ccatctccct
ttggggtttt
tggtttcgct
ttttggctgc
cactgcttgt
caaaccttgg
tcttggcagg
tgttacagac
ctggggatct
acgtgcgact
ggaccctatt
acaaccctct
gaccgtggtc
gg8cgegecees
attccgagcc
tgaccccgac
tggtgtggss
gggaggagec
gcttgetggg
gtgcaccaac
gtgcatctcc
tcaggaaatt
gagttgcaag
ccttacctgg

caccatccta

tgtggtgttg

gttttcctct
gcagctttta
ccccttttgg
tggttggctt
gagtttgatt
gaccctgttc
ttactgggcg
tgtatcctgg
tgcataagaa
aggtcgtcac
ctcctcgcca
gaaaaaccca
gcccagectt
gcgatggtgg
cccttttttce
acttttacta
gactttgccc
ccgcacctca
gtttatgtaa
ccgtttgcecg
caacatggcc
gccttggttg
gctgacatgc
tttctttgtg
tggttggtgt

ttagtttctc
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cacacctctt
ctctattttg
gtgtgttttc
ttgctgttgg
cgccagagtg
gcagccttgt
gggcacgcta
ctggagctta
cagctcctaa
tcatcgacct
ctgggtggcg
tcgecgtttgc
atgaccccaa
ctgaggcagt
ccaccggagt
cagccctccg
agctgaatgg
ttgctgccect
ctgcagtggg
tccctggcta
ttaccctgcc
ttttgatttt
tgtgegtttt
tgtttccttg
ttttcttgat

tttggctctt

caaatctgac
cctcttttta
tgggtcttct
tttgttcaag
taggaatgtc
tgtgggcccc
catctggcat
tgtgctttct
tgagattgcc
gtgcaatcgg
tgggtgctgg
ccagttggac
ccaagccgta
cccaaaagtg
gaaagttgac
gtccggctat
attaaaaatc
acatgttgcc
gtcttgeggt
cgggecetggt
cttgacagca
cgtttccatc
acttgcaatc
ctggttgcgc
ttctgtaaat

aggtcgttac
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agtggttatt
tgttacagct
cggecgegtgc
cctgtgtccg
cttcattctt
gtcggtctcg
tttctgctta
caaggtaggt
tttaacgtgt
ttttgtgcgc
accggccgaa
gaaaagagga
aagtgcttgc
gtcaaagttt
cctgagtgta
tccaccacaa
aggcaaattt
tgctcgatgg
accggcacca
actctttgca
cttgtggcag
ggaggcatgg
gccagctatg
tggttctctt
gtgccttcgg

actaatgttg

ctccgggtga
acccattctt
gcatgggggt
acccagtcgg
ttgagcttct
gtcttgccat
ggcttggcat
gtaaaaagtg
tcccttttac
caaagggcat
gccccattga
ttacggccag
gggtgttaca
ccgctattcc
ggatcgtggt
acctcgttct
ccaagccttc
cgttgcacat
acgatccgtg
cgtccagatt
gattcggtct
ctcacaggtt
tttgggtgcc
tgcatcccct
gaatcttggc

ctggtcttgt

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460



caccccatat
tgcaccggat
gctgtttacc
ctcactgaac
cgacgggaaa
ttccggggtc
tgattgcccg
tggccgtgcec
cgccttcetgc
gcttgtcggc
aggccagttt
acctaaggtc
ggtaccttca
caccgtccaa
gcccttggtt
gagtgtcttc
cctgatgatc
cagcctcggt
gcaggcagtg
accagtccca
taagcaccgt
cttgcgatac
tcacgagtca
tacgaaatgg
ccaattcatc

ggttgataag

gacattcatc
gggacctact
ccgtctcagc
accgtcaatg
attaagtgcg
ggcttcaacc
aattggcaag
tattggctga
ttcaccgcegt
gttcacacag
tgtaatgtgg
ccgctcggtg
gatctttgcg
cttctgtgtg
gctgtggggt
tcctttggta
aggcttctaa
gcagtgaccg
atgaacttaa
gtgcttgctt
tgcctgecatt
tttgccgaag
ctgactggtg
actgatttta
gaggctgcct

gttcgaggta
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tggcccccga ggtgttgecg ccttggetac

atcacaccag
tggccgecegt
ttgggtccct
tggtcggatc
taacagccgc
aaatgcttga
gagctgcccc
catcctctgg
gcggcegattc
gatcaaacaa
cgcccatcaa
atgtgaagat
ccttgctcgc
tgtttttcct
tttttatctt
tgtttgtgct
cagcagctct
gatttatcgc
gcacctatgc
gtggtgttgt
atgtccttgt
ggaagttgag
ccctcgctat
agtgctttgt
atgcaaaagc

ctttggccaa

tcgececgtgcet
tcttgagggt
ctctatgggc
acatgtcctt
ttttgatgtg
caagacccaa
agtcgaaccc

tggatccccg

acaaggagga
gctgagcgaa
tggcagccac
tgccaaaccc
cctgtggaga
gaatgaggtt
atcttggctt
taacaggaac
agatcttgca
cttcctgect
gcacctcctt
tggcgatgga
ggaaggggtsg
gagactcaat
ttctgcgtcc
acttagaatt

acttgaagcc
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gcgttgaccg
gctttcagaa
tccggeggss
acgggtaatt
aaaggggact
ttctgcgagg
ggtgtcattg
gtgattaccg
ggcatagtca
ttgagtgaat
ataattaaag
gaactggaag
atgatgggac
ctcccagctg
acaccatggt
agggggtcac
gcaactcagg
cggatgatgg
gccataattt
gtgttctcta
tcgcagtcct
gacgaagact
aacatgagga
gagcttgccc

tttgctgata

gtcgtaccat
ctcaaaagcc
tgttcaccat
cagctagggt
tcgccatagc
atggatggac
ggaatggatt
aagccggtga
cacgcccctc
tcttcgectgg
acgtatgcga
gaggcctctc
atgcctggac
tcctggtccg
ctgcgcaagt
tcgccttcta
ggcatccgct
ttgtgacctc
tgtacctgtt
aagccttctt
gcgggatgaa
tggacttcct
atgcagcggg
agttagtaca

ccgtggcacc

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020



ccagctctcg
cgacctaaag
cgggtccaaa

cgtgcccatc

ggaccggttg
tgggaagaag
ccatgataac
tgagaaggga
ctccccatct
ggaagctgca
gacagccaaa
ggagcagtgt
gttgttactg
cctgtgaatt
cacccggttg
cttatagacg
ccgggaaaca
gaaattgcac
gaaattggtc
gttttacaga
ccagtgcacg
gtcttggcta
gtccttgatt
gaggatgcceg
cctggagttc

attcatcggc

cccggtgaca
gttggcagta
atgaccgtgg
cccctcccac
aataagagga
taccaaaaat
acagatgcgt
actctgtgtg
ggcaggaagt
aagctttccg
gaactggaga
ttaaactgct
agacagcggt
taaaagtggc
caagaccggt
tcttgatctc
ctgggatcga
tcagtgcgca
ttccttataa
atacaaggtt
cggctgectg
cgaccatgcc
atcttgattc
cattaagaga
ttcgecttgt

cttccactta
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ttgttgttgc
ccaagcatac
cgecgtgtcegt
cgaaagtcct
agagacgcag
tttgggacaa
gggagtgcect
ggcatactac
tcctggtccc
tagagcaggc
aactgaaaag
agccgccagc
gaaaatagtt
cagtgaggtt
tgatggtggt
tggcgctgat
tggttcgctt
aataatacag
gctgcaccct
tggagacata
cctcacgccc
ctccggtttt
caggcctgat
cctctccaag
gcgtaagtac

ccctgccaag

tcttggccac
cctccaggcc
tgatccaacc
ggagaacggc
gatggaagcc
gaattccggt
cagagttggt
cattgaagac
cgtcaaccca
ccttagcatg
aataattgac
ggcttgaccc
aaatttcaca
gagctaaaag
gttgtgctcc
gcatctccta
tgggattttg
gcttgtgaca
gttaggggca
ccttataaaa
aatgccactc
gagttgtatg
tgccccaaac
tatgacttgt
ctgtttgctc

aattccatgg
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acgcctgttg
attgagacca
cccacgceccc
cccaacgcct
gtcggcatct
gatgtgtttt
gaccctgccg
aaggcttata
gagagcggaa
atgaatgtcg
aaactccagg
gctgtggtceg
accggacctt
acgcagtcga
tgcgctccgce
agttactcgc
aggccgagsc
ttaggcgegg
accctgagcg
cccccagtga
cggtgactga
taccgaccat
agttgacaga
ccacccaagg
atgtgggtaa

ctggaataaa

gcagtatctt
gagtccttgc
cacccgcacc
ggggggatga
ttgttatggg
acgaggaggt
actttgaccc
atgtctacac
gagcccaatg
acggtgagct
gcctaactaa
cggeggettg
caccctagga
gcataaccaa
agttccttcg
ccaccacggg
caccaaagag

cgacgcaccc

ggtaaaaggg

cactgggagc

cggtcgttcc
tccagcgtct
gcacggctgt
ctttgtcttg
gtgcccgcect

tgggaacagg

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



tttccaacca
cgagaaaact
aagactagga
agtggtgtca
aacaaattca
tcctgtgacc
cttgcctgtg
gtcacgcagt
tctgtatcaa
tttaaaagtg
atgctcaagg
cccaccatgc
acggacccaa
aatggacgcc
aaggcaaaca
gcttgtttgg
gcccgcaagg
ctcaggtcca
ccgtatgcca
tgtccagtca
ccccccctag
cctccacgaa
taccagactc
ctaccagacg
gtcgctgtcg

aaaacatact

aggacattca
ggcaaactgt
caatactcgg
cccagggctt
aggagctgca
gatccacacc
ctgaggagca
ccggegeggt
acaccattta
gtcaccccca
ttcagcccct
caaactacca
agaagacagc
agttagtccc
atgtttctga
agtacgatcc
acggctacag
atcatgaggg
ctgcctgtgg
taatctggtg
ggaaaggcac
ctgtaatcat
gccgeggatt
gtgattatgc
cttccaatgt

ggctccttca
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gagcgtccct
tactccttgt
cactaataac
catgaaaaaa
gactccggtc
cgcaattgtc
tataccatcg
gactaagaga
cagcttggtg
tggccttctg
gatcgtctat
ctggtgggtt
tataacagac
caaccgtgac
atactacgcc
tgagtggttt
ttttcctggce
gaagaagtct
ccttgatgtt
tggccatccg
aagccctcta
gcatgtggag
agtctccgtt
tagtaccgcc
gttgcgcagc

acaggtccag

gaaatcgacg
accctcaaga
ttcattgcgc
gcgtttaact
ttgggcagat
cgctggtttg
tacgtgttga
ggtggcctat
atatatgcac
tttctacaag
tcggacgacc
gaacatctga
tcgccatcat
aggatcctcg
tcggeggetg
gaagagctcg
ccgeegttct
agaatgtgcg
tgtatttatc
gcgggttctg
gatgtggtgt
cagggtctca
aggcgtggca
ttgctcccca

aggttcatca

gatggtgatg
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ttttgtgcgc
agcagtattg
tggcccaccg
cgcccatcgc
gtcttgaagc
ccgccaatct
actgctgcca
cgtctggcga
agcacatggt
accagctaaa
tcgtgctgta
acctgatgct
ttttgggttg
cggccctcgc
caatactcat

tggttgggat

tcttgtccat
ggtactgtgg
acacccactt
gctcttgtag
tagaacaagt
cccctcttga
tcaggggaaa
cttgtaaaga
tcggtccacc

tcatttacac

acaggccgtg
cgggaagaag
ggcagcattg
actcgggaaa
tgaccttgca
tctttatgaa
cgacttactg
cccgattact
actcagttat
gtttgaggac
cgccgagtct
gggttttcag
taggataata
ctaccatatg
ggacagttgt
ggcgcagtgc
gtgggaaaaa
ggccccagct
ccaccagcat
tgagtgcaaa
cccgtacaag
cccaggcaga
cgaaatcgac
tatcaacatg
cggtgectggt

gccaactcat

8640

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



cagaccatgc
acaacgctgc
ggttggtgtc
gtcttgaggc
ccagtgggtt
accatctgga
cttgtgtcca
caggtcctca
caaggcgcca
caaagagccc
aggcaactgc
caccgtgacg
gctctaggca
gccatttgtg
ggattttatt
cactggcccg
ctccgcccta
tcggtgtttc
gaggctcagg
gagtatcttg
gacgtcaaag
ttccttecta
gcagtctgca
acccaatcca
aaagacaaaa

agctatgcct

ttgacatgat
aattccctgc
ctggcaagaa
ttcttagcaa
ttgattctca
ggtttggaca
tggtcaacac
ccccttacca
catttgatgt
ttgttgctat
agagcatgtt
agcagctgat
atggggacaa
cagatcttga
tctcacctga
tggtgacaac
tccataaata
taggcacccc
tgcttccgga
atgatcggga
gcactaccgt
aggaatcagt
cattaacaga
agtgctggaa
cggcctattt

cgtacatccg
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caaggctttg
tccctecccgt
ttccttcctg
aactaccctc
ttgctatgtt
gaatatctgt
aacccgtgta

cagggaccga

ggttacattg
caccagggcg
tgatcttcct
cgtactagat
attcagggcc
agggtcgagc
tttgacacag
ccagaacaat
tagccgcgca
tggggttgty
gacagtcttc
acgagaagtt
tgggggatgt
tgcggtggtt
tgtgtatctc
aataatgttg
tcaacttgaa

agttcctgtt

gggacgtgcc
accggcccgt
gatgaagcag
acctgtctgg
tttgacatca
gatgccattc
acctacgtgg
gaggacggcsg
catttgccca
agacatgcta
gcaaaaggca
agaaataaca
acagacaagc
tcceccgcetcc
tttgctaaac
gaaaagtggc
tgcattggag
tcatactatc
agcaccggcc
gctgagtccc
caccatgtca
ggggtttcga
ccagaccttg
gacttcaagg
ggccgeccatt

aactctacgg
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ggttcaacgc
gggttcgcat
cgtattgtaa
gagatttcaa
tgcctcagac
agccagatta
aaagacctgt
ccatcacaat
ctaaagattc
tctttgtgta
cacccgtcaa
aagagtgcac
gcgttgtaga
ccaaggtcgc
tcccggcaga
cagacaggct
ccggctatat
tcacaaaatt
gaattgaggt
tcccacatgc
cctctaaata
gcececcgggaa
aagtttacct
aagtccgact
tcacctggta

tgtatttgga

cccagcaggc
cctggccggc
tcaccttgat
acaactccac
tcaactgaag
cagggacaaa
caagcatggg
tgactccagt
actcaacagg
tgacccacat
ccttgeccgtg
ggttgctcag
ttctctccge
acataacttg
acttgcaccc
ggttgccagc
ggtgggcect
tgttaagggg
agattgccgg
cttcattggc
ccttccgegc
agccgcaaaa
ccacccagag
gatggtctgg
tcagcttgca

cccctgecatg

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700



ggccctgcecc
gtcacccctt
cctcctgggt
aaacacacct
gaggactggg
gccactgcca
ggcctgaact
tttgtggatg
attttgtttg
tccgeggtac
ggcctttctt
gatactttgg
ccgcatcatg
gtctcgcatc
cgagacctgt
gtcaaatgta
ctctgaatcc
catattttcc
aatgctacgt
gtgaattaca

cccggcaggt

gaactagggt

gcctggttgg
atagggaatg
gacgggcaga

taccaacatc

tttgcaacag
atgattatgg
acaaaatcct
gggggtttga
aggattacaa
ccagcatgag
gaaatgagat
ctttcacgga
gcttcaccat
tccgtgegceg
tctcagtgcc
caccataagg
gaaaaatcag
agtggtttgg
aaatatttgg
accatagtgt
cggccaaagc
tccgttgtgg
actgtttttg
cggtgtgccc
ctctttggtg
tcttggttcc
cgttcctgtc
tgagtaaaat

acgccaccct

aggtcgatgg
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aagagttgtc
tgccaaaatc
ggcgtgegeg
atcggacaca
tgacgcattt
gtttcatttt
gggggctatg
atttttggtg
cgcecggttgg
ccctaccatt
gggtggacat
tgtcaaccct
gacaggctgc
atgtggtggc
cctctcggat
ataatagtac
ttcatgattt
cttcctgtac
gtttccactg
accttgcctc
caggataggg
gcctggectc
cttcagctat
ttatgttgac
gcctcgccat

cggcaattgg

gggtccactc
attctgtcta
gagttctcgc
gcgtatctgt
cgtgcgegcc
ccccegggec
caaagccttt
tccattgttg
ctggtggtct
caccctgagc
tcccacctgg
gattgatgaa
ctggaaacag
tcattttcag
gcccatgcta
tttgaatcag
tcaacaatgg
tctttttgtt
gttaggggca
acccggcaag
catgatcgat
tccagcgaag
acagcccagt
atcaagcacc
gacaacattt

tttcacctgg
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attgggggsc

gtgcatacca
ttgacgaccc
acgagttcac
agaaagggaa
ccatcattga
tctacaaaat
atatcatcat
tctgcatccg
aattacagaa
ggaaccaaac
atggtgtcgc
gttgtgagceg
catcttgccg
cacaacctgc
gtgttagcaa
ttaataactg
gtgctgtggt
atttttcttt
cagccgctga
gtagcgagga
gccacttgac
tccatcccga
aattcatctg
cagccgtgtt

aatggctgceg

tgacctcgca
tggtgaaatg
agtgaggtac
cggaaacggt
aatttataag
accaacttta
tggccaactt
atttttggcc
attggtttgc
gatcctatga
atcccttggg
gtcgaatgta
aggctacgct
ccattgaagc
gcatgacagg
tcttcccgac
tacattcctc
tgcgaattcc
cgaactcaca
gatctacgaa
cgatcatgac
cagtgtttac
gatatttggg
cgccgaacac
tcagacctac

ccccttettt

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260



tcctcttggt
tcagttcgag
tccaggacat
ctcagtgccg
atgagaatta
ctgagatgag
tgtgtgtcaa
tggtcgagca
ttttagcctg
tgcttgaccg
tttgttgcgc
ttgacgctat
gagtgttttg
agccatttcc
cggtatgttt
attaggcttg
cttttggaca
ggtaaagttg
gtggcaaccc
gccatgatag
tgatgatata
tctttctgaa
acaaggtcgc
tagaaacctg
ttctggcccc

ataaccacgc

tggttttaaa
tctttcagac
cagctgecctt
cacggcgata
tttacattct
tgaaaagggg
ctttaccagt
tgtgcgactg
tctttttgec
cgggetgttg
ccgtcaacgt
gtgagctgaa
tcatttttcc
ttgacacagt
tgagtagcat
cgaagaactg
ccaaggggag
aggttgaagg
ctataaccaa
cacggctcca
tgccctaaag
ctgtgctttc
gctcactatg
gaaattcatc
tgcccaccac

atttgtcgtc
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tgtttcgtgg
atcaaaacca
aggcatggeg
ggaacacccg
tctgatctcc
ttcaaggtgg
tacgtccaac
cttcatttca
attctgttgg
ctcgeccgttg
cgacgggaac
tggcacagat
cgtgttgact
cggtctggtc
ctacgcggtc
catgtcctgg
actctatcgt
tcatttgatc
aatttcagcg
caaaaggtgc
gtaagtcgcg
accttcgggt
ggagcagtag
acctccagat
gttgagagtg

cggecgtcccg

tttctcaggc
acaccaccgc
acccgtcctc
tgtatatcac
tcatgctttc
tattcggcaa
atgtcaagga
tgacacctga
caatttgaat
ctttttttgt
gacagctcaa
tggctggcetg
cacattgtct
actgtgtctg
tgtgccctgg
cgctactcgt
tggcgatcgc
gacctcaaaa
gaacaatggg
ttttggegtt
gccgactgcet
atatgacatt
ttgcactcct
gcecgtttgtg
ccgcaggctt

gttccactac
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gttcgcctgc
agcaccaaat
tccggegatt
catcacagcc
ttcttgectt
tgtgtcaggc
gtttacccaa
aaccatgagg
gtttaagtat
ggtgtatcgt
agttacagct
gtagatttga
cctatggtgc
ccgececgggtt
ctgecgttgat
gtaccagata
ccgtcatcat
gagttgtgct
gtcgtcctta
ttccattacc
agggcttttg
cacgcacttt
ttggggesgts
cttgctaggc

tcatccgatt

ggtcaacggc

aagccatgtt
tttgttgtcc
cgcaaaagct
aatgtgacag
ttctatgctt
atcgtggctg
cgcteccttgg
tgggcaaccg
gttggggaaa
gccgtcttgc
gatttacaac
ctgggcagtg
cctcactact
ccttcatgaa
ttgcttcgtc
taccaacttc
agagaaaaag
tgatggttcc
gatgacttct
tatacaccag
caccttttga
cagagtacaa
tactcagcca
cgcaagtaca

gcggcaaatg

acattggtcc

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820



ccgggttgaa
ttgttaaata

ccagtcaatc

ggcaagggac
gcgactgaag
tcaatccaga
ataagttaca
acagcatcac
agaatgtgtg
gcgaccgtgt
aaaaaaaaaa
<210> 5

<211>
<212>

<213>

<220>
<223>

<400> 5
cgcccgggcea

ggcacagccc
tttaggggtc
cctttaacca
atggcggagg
aatctccaag
cggtggacgt
ctttctgcaa

atggtacggg

gctctacaag

aagcctcgtg
tgccaagtaa
agctgtgtca
cgggaaagaa
atgatgtcag
ctgccttcaa
ctgtggagtt
cctcagcatg
gtgaatggca
gggagtagaa

dddaaddaaaa

15413
DNA
Artificial Sequence

tgtgttggct
aaagcttgct
tgtccctaac
tgtctgggat
gccaagtcta
tttctgaact
tgccacgtgc
tttttccaat
tcgcagctga

tttatgaacg
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ttgggtggcea
caacggcagg
gatgctgggt
aaataacaag
acatcacttt
tcagggcgct
tagtttgccg
atgagctggc
ctgattgaca
tttaattggc

aaaa

Artificial Construct

ccatgccacg
gcacagaaac
accttgcttc
acttgatcgg
ctgcacacga
aggggtgcta
attccccact
tgcacgaatg
gctttacaga

gggectgecgce

gaaaagctgt
cagcagaaaa
aaaattattg
aaaaacccgg
accccgagtg
ggaacttgta
acgcatcaca
attcctgggt
ttgtgcttct

gagaaccacg

acatttgtat
acccttctgt
cggagttgca
tgcacgtgca
tgtctcagtg
ggcctatttt
gttgagtgct
actagtggaa
gccggecagce

tggtacccca
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caaacaggga
aaagaaaggg
cccagcaaaa
agaagcccca
agcgacaatt
ccctgtcaga
ctgtgcgect
atcccagtgt
aagtcaccta

cggccgaaat

tgtcaggagc
gacagcctcc
ctgctttacg
cccccaatgc
cacggtctct
acaggcccga
ccccecgeegg
atctgaactt
tcacccctgc

ttgtaggacc

gtggtaaacc
ggatggccag
tcagtccagg
ttttcctcta
gtgtctgtcg
ttcaggcagg
gatccgcgct
ttgaattgga
ttcaattagg

taaaaaaaaa

tgtgaccact
ttcaggggag
gtctctccac
cagggtgttt
ccttcctctg
agagccactc
ggcctgetgg
ccaacaaaga
agtcttaaag

tgtccctgga

14880

14940

15000

15060

15120

15180

15240

15300

15360

15420

15444

60

120

180

240

300

360

420

480

540

600



gtggccgttt
gtgttaacca
tgtgccatgg
aaagtctcct
ttgaagttga
tctaagttcg
ggctgcctcc
ctcccactgg
aagcatggcg
gtaactgact
cgccacttga
agggttgaac
agccataagt
gcggtcgeag
gctgacgcca
ggttggcact
cttcccgaaa
atccaaatcc
tacgtactta
tctttgctcc
ccagatgcag
atgcacctgc
cgttcggctt
ggagggagtc
gaggactgct

aagattgact

acgccaactc
acctaccgct
ctaccgtcta
gggcccctceg
ttgcggacca
ccctcacagc
ccgctgacac
aagtccagaa
tctccggcaa
tgaatggacc
aactggcgga
ccaacacatc
ggtacggcgc
gccgegcettc
ataaggttga
gtatttctgc
gagtgaggcc
tcaggctccc
agctagaagg
ctcttgaatg
tcgaggtttt
ctagcagtgc
ccccggtcac
accctgacca
gctgttccca

tgtacctccg
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agtgataaac ctttcccggg agcaactcac

cttacatgtg
cccgcaaaga
tgacatcggt

tggtggggat

actctactcc
ccctgggcegc
tgtccctgaa
caaagaaatt
gtaccttcag
tattgtcata
agaacccggc
gccattggct
tgggaggaga
gtctgctcgt
gcacctcaaa
catcgccaat
ttcagatgac
tgcggecttg
tgagcattgg
tgttcagggc
cggatttgac
tatcccagcc
caccgtgtgg
agtgcgttta
gaacaaaacc

tggagcgaca

ccaaaacctg aagacttttg cccctttgag

cgtgacgccg
gaaacaagat
tccttcccgce
ggtgtatcca
ggcaactgtt
cgccatgcta
cggaggctgc
cagtacttct
ctccctgggt
aacgaggatg
gcaaggaaag
gaaatccagc
cgctactccc
cgaatggtga
tgggccactg

gacaggaacg

actgtcactg
tgttgtgagc
cctgectgcec
gctctggeceg
accgtttcgc
gggaaaatta
aaccgggtta

agtcttgaag
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tcatgtatgt
ttgaaactgt
cccatcacac
tgcgggttga
ggtggagctt
accaatttgg
aagttaatgg
ccgttagaga
ttgaggacct
agaaaatctt
cacgccacag
aggccaagaa
cgccegecga
attctaaatt
atgaggatct
gtgcttgtgc
tgacccctgg
ataagggcgg
tcaactggtt
aaatgtccgg
agttctttgc
ttagcctttg

ccccggagga

aatgcttggc

aaccgaggga

cccecggtggg

ggtggacata
acgccagtgt
attcgattca
ctaccaaacc
cctccgagca
gagttggatc
cctcagaata
ccgatttggc
tgcaattgct
gcatgaggct
agggaattgc
taaaaccacc
tgtgaatgtc
cagcgccaag
gatgtcccct
tctaggtacc
ggctgaggtg
tgattccggt
ccgccacaat
tcaggtgatt
ggtcgcagca

caggcttgag

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



aaagctcgcc
gttgaggcgg
cctgttgtaa
gctaactact
gtgctctcca
ggtccacggc
ttgctgaaac
gtcgacctaa
aaagttcagc
gccececgegea
cctaacagtt
ccggcaacac
gcgacaccct
gtgacaccct
aaaagattga
gcttcctctc
ttgggagtga
ggcattaaac
ccaaaatact
gaggtaaagg
gaccctgcta
cgcaacacgt
aaaatgatac
cctgcacctt
gttccacgta

gccttctcecg

cgccacgegt
caactcagac
ctcaaaagtc
actaccgtgc
aattggaagg
ccacattgcc
tggctaacgc
aaacttgggt
ctcgaaaaac
ggaaggttgg
gggaagattt
cttcaggtga
cgagtgagcc
tgagtgagcc
gttcggcagc
aaactgaatt
aggggcagga
ctgcgtccgt
cagctcaagc
aagcatgcct
cgcaggaatg
ctgcctacca
tcgagacacc
ccgtaggtgc
tcctcgagaa

aggataaacc
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tcctttgatt gggatgttgt gctccctggg

aatggacacc
gaccgaattg
cttggacaac
gcaaggtgaa
ggttgtccga
acgcgggctc
ccagacgact
caagaactac
gaagtctgcc
gaccaattgt
ggctgttggt
gctggtggtt
ggctctaatt
gatccctgtg
ggtaaccccg
tgaggccccc
agctgaggag
atcatcaagc
catcatagac
cggaatcatg
gctttcccgce
ggegtttcgt
gccgccectat
ggagagtgac

aatagaaaat

ggtggatgac

ccccaggtca
aactcggttc
gaagttcgtc
gaggaatatg
gacgaactca
tcggagatga
ccgeggtgga
aagagcttgc
ggcagcccga
ggcccctatg
gtgtccacac
cccgcatccc
ccecgecaccgc
ccgtaccagg
tccctagcac
gccctgagtg
agctccttgt
ttgggcggsc
cgcgaggcat
atgtgggacc
accttagatg
ccgtgtgagt
cttaccattg
gtcggcgaga

cagcttgcca
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accagtgtcg
ccttgaccgc
accgtgaaag
ggctcatgcc
aagatcagat
tggectgggc
caccaccacc
tagagagaaa
tttcattggg
atcccccgac
cgcaatgcat
gcggggetgt
ggcgtaagtt
acgagcccct
cgccgecagag
aaatctcgga
ccagcgtgag
cctgcagtgg
gtgatgcgac
gggtggacat
gcaggttaaa
ttgtgatgat
gctcagtcgc
tgaccaacca

aagacccccg

tgctttggtc
cttttcactg
actaaccgcc
aaccgggcct
ggaagaggac
agtcgagcag
ccctccgceca
gcctgtcccc
cgacaatatc
cccacctgag
cttcaggccg
gtctcgaccg
tcagcaggtg
aaatttgtct
cgagggtgtt
catgtcgggc
agtcacacgc
gcatctccaa
taagcttgat
gctgacttgg
gttcctccca
gcctcactcg
tactgaagat
gggacccttg

gatatcgtcg

2220

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



cagagtcctg
accgatttgc
aaaagaaaag
catctccctg
tggggttttg
ggtattgctc
tttggctgct
gctgettgtg
aaaccttggg
cttggcaggt
gttgcagact
tggggatctt
cgtgcgacca
gaccccattt
caaccctctg
actgtcgtcg
gcgegtegees
ttccgagccc

gaccccgaca

ggtacagggg
ggaggaggcc
cttgttggga
tgcgctaacc
tgcatttccc
caagaaattg

agttgcaagg

acgagagcac
cgccttcaga
ctgaagggct
ttttcttctc
cagcttttac
ccctecttggg
ggttggecttt
agtttgattc
accctgttcg
tactgggcegg
gtgtcttggc
gtataagaac
ggtcgtcgct
ttctcgccac
aaaaacccat
cccagcctta
caatggtagc
ccttctttcc
ctttcaccgc
actttgccca
cacacctcac
tttatgtgac
cgtttgeccgt
aacatggcct
ccttggtcegt

ctgacatgct
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atcagctccg cccacaggca caggaggecge cggttcattt

cggecgeggat
ctttgaccga
acgccttttc
tctattgtgc
tgtgttttct
tgctgttggt
gccagagtgt
cggeccttgtt
ggcacgctgc
tggagcttat
tgctcctagt
tactgacctg
tgggtggcegc
cgegtttgcec
tgaccctaac
tgaggcagtc
caccggagtg
agctctccgg
gctgaatgga
ggctgeccctg
tgcggtggst
ccctggctac
taccctgccc
tttgattttt

gtgtgttttg

gcggacgggg gggggecegtt tcggacgata

ctgagccgac
aacccgggeg
ctccttttat
gggtcttctc
ctgttcaagc
agaaacatcc
gtgggccececg
atctggcact
gtgctttctc
gaggtcgctt
tgcgatcggt
gggtgctggg
cagttggatg
caagccgtaa
ccaaaagttg
aaagttgacc
tctggctact
ttgaaaatca
catgttgctt
tcttgcggca
ggacctggct
ttgacagcac
gtttccatcg

cttgcaattg
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aggtttttaa
gtagttattc
gctacagtta
ggcgegtecg
ctgtgtccga
ttcattcttt
tcggtctcgg
ttttgcttag
aaggcaggtg
ttaatgtgtt
tttgtgcgcc
ccggecgaag
aaaagaagat
agtgcttgceg
tcaaggtttc
cagaatgcag
ccaccacaaa
ggcagatttc
gctcgatggc
ccggcaccaa
ctctttgcac
tcgtggeggs
gaggcatggc

ccagctatgt

cctcgtctcc
tccgggtgat
tccagcattt
aatgggggtt
cccagtcggc
tgagcttctc
tcttgccatt
gcttggcatt
taaaaagtgc
tccttttaca
aaaaggcatg
ccccattgag
tacggctagg
ggtattgcag
cgctgtccca
ggttgtggtt
cctcgtectt
caagccttca
tttgcacatg
cgacccgtgg
gtccaggttg
attcggcatt
tcacaggtta

ttgggtacct

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280



cttacctggt
accatcctat
atggtgctgt
accccctacg
gcaccagatg
ctgtttaccc
tcactgaaca
gacggaaaaa
tccggggtceg
gattgcccga
ggccgtgect
gccttectget
cttgtcggcg
ggccagtttt
cctaaggtcc
gtgccctcag
accgtccaac
cccttggttg
agtgttttct
ctgatgatca
agtcttggtg
caggctgtga
ccggecccag
aagtaccgcg
ttgcgatact

catgagtctc

tgctttgtgt
ggttggtttt
tggtttctct
acattcatca
ggacctactt
cgtcccagct
ccgtcaatgt
ttaagtgcgt
gcttcaatca
attggcaagg
attggctgac
tcactgcgtg
ttcacacggg
gtaatgtggc
cgctcggtga
atctttgtgc
ttctttgtgt
ctgtgggttt
cctttggaat
gacttctaac
cagtgaccgg
tgaatttgag
tgatcgcgtg
gcctgcacca
ttgccgaggg

tgactggtgc

X20718SequencelistingST2516Dec2016

gtttccttgc
tttcttgatt
ttggcttctt
ttacactagt
ggccgetgtc
tgggtctctt
ggtcgggtcc
aactgccgca
aatgcttgac
ggttgccccc
atcctctggc
cggcgattcc
atcaaataaa
acccatcaaa
tgtaaaggtt
cttgcttgct
gtttttcctc
ctttatcctg
gtttgtgcta
agcagccctt
ttttgtcgca
cacctatgca
tggtgtcgtg
aatccttgtt
taagttaagg

cctcgctatg

tggttgcgct
tctgtgaata

ggtcgttata

ggcccccgeg
cgcecgtgectg
cttgagggtg
tccatgggct
catgtcctta
tttgacgtaa
aagacccaat

gtcgaacccg

gggtccccag
caaggaggag
ctaagcgaat
ggcagccaca
gccaaacctg
ctgtggagga
aatgaggttc
tcctggctca
aacaggaaca
gaatttgcgg
ttcctgcectc
cacctacttg
ggcgacggag
gaaggggtgt

agactcagtg

Page 45

gtttttcttt
tgccttcagg
ctaatgttgc
gtgttgccgc
cgttaaccgg
ctttcagaac
ctggcggggt
cgggcaattc
agggagattt
tctgcaagga
gcgtcattgg
tgatcaccga
gcatcgttac
taagtgaatt
taattaaaga
aactggaagg
tgatgggaca
tcccagccgt
cgccatggtc
gatggtcact
ctactcaggg
ggatgatggt
ccatcatttt
tgttctctgc
cgcaatcctg

acgaggactt

gcatcccctc
aatcttggcc
tggtcttgtt
cttggctacc
ccgtaccatg
tcgaaaaccc
gttcaccatt
agctaggatt
cgccatagct
tggatggact
aaaaggattc
ggccggtgag
gcgcccctcea
ctttgctggg
cataggcgag
gggcctctcc
tgcctggacg
cctggtccgg
tgcgcaagtt
tgcctttttc
gcatccgttg
tgtgacctca
gtacttgttt
ggctttcttc

tgggatggat

ggatttcctt

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



gcgaaatgga
caatttattg
gttgacaaag
cagctctcgc
gacctaaagg
gggtccaaaa
gtgcccatcc
gaccgtttga
gggaaaaagt
cataataaca
gagaagggaa
tccccatctg
gaagctgcaa
actgccaaag
gagcagtgtt
ttgttactga
ctgtgaattt
acccggttgc
ttatagacgt
cgggaaacac
aagtcgcact
aaattggtct
ttctacaaaa
cagtgcacgc
ttttggccac

tccttgatta

ctgattttaa
aggctgccta
ttcgaggtac
ccggtgacat
ttggtagcac
tgaccgtggc
ccctcccacc
ataagaagaa
accagaaatt
tagatgagtg
ctctgtgtgg
gtaagaggtt
agctttctgt
aactggagaa
taaactgcta
aacagcggta
aaaagtggcc
gagaccggtc
cttgatctcc
tgggatcgat
tagtgcgcaa
tccttacaag
tacaaggttt
ggctgectgce
gaccatgccc

ccttgattcc
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tctgcgtcca acatgaggaa tgcagcgggt

gtgctttgtt
tgctaaagca
tttggccaaa
tgttgttgct
caagcatact
gcgegtcegtc
gaaagtcctg
gaggcgeags
ctgggacaag
ggagtgtctc
acatgtcacc
cttggtcccc
ggagcaggcc
actaaaaaga
gccgecageg
aaaatagtca
agtgaggttg
gatggtggtg
ggtgctgatg
ggcacgctct
ataatacagg
ctgtaccctg
ggagacatac
cttacgccca
tccgggtttg

agacctgact

cttagaatgg agcttgccca gttggtgcag

ctcgaagctt
ctcggccata
ctccaagcca
aacccgaccc
gagaatggcc
atggaagccc
aattccggtg
agagttggcg
attgaagaca
gtcaacccag
cttggcatga
ataattgaca
gcttgacccg
aatttcacaa
agctaaaaga
ttgtgcttct
catctcccaa
gggattttga
cttgtgacat
ttaggggtaa
cttacaaaac
atgccactcc
agttgtatgt

gccctaaaca
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ttgctgatac
cgcctgttgg
ttgagaccag
ccacgccacc
ccaacgcttg
tcggcatcta
atgtgtttta
atcctgccga
aggcttaccg
aaaatggaag
tgaacgtcga
aactccagag
ctgtggtcgc
ccggaccttc
cgcgattgag
gcgttccgeg
gttacttgcc
gtccgaagcc
taggcgeggc
ccctgagcga
ccccagtgat
ggtgactgat
accaaccata

gctgacagag

cgtggcaccc
cagtatcttc
agtccttgct
acccgcaccc
gggggatgag
cgtcatgggc
tgaggaggtc
ctttgaccct
tgtttacgcc
agtccaatgg
cggtgagttg
cctgactaag
ggcggettgg
accctgggac
cacaatcaac
gttccttcgc
caccacgggc
actaaagagg
gacgcccctg

gtaaaagggg

actggaaacc
gggcgctccg
ccagcgtctg

cacggctgtg

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



aagatgccgc
ctggggttct
ttcatcggcc
tcccaaccaa
gggaaaactg
agactaggac
gtggtgttac
acaagtttaa
cctgcgaccg
ttgcctgcegc
tcacgcagtc
ctgtgtctaa
tcaaaagtgg
tgcttaaggt
ccactatgcc
cggacccaaa
atggacgcca
aggcgagtaa
cttgtttgga
cccgcaagga
tcagatccaa
cgtatgctac
gtccagtcat
cccctgtggg
ccccacggac

atcagactcg

actaagagac
tcgccttgta
ttccacttac
ggatattcag
gcaaactgtt
catactcggc
ccagggcttc
ggagctacag
atccacaccc
tgaagagcat
cggcgcagtg
caccatttac
tcacccccat
tcaacccctg
aaactaccac
gaagacagcc
gctagtcccc
tgtttctgaa
gtatgatcct
tggctacagc
ttatgaggss
cgcctgtggt
aatctggtgt
gaaaggcaca
cgttatcatg

ccgecgggtta
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ctctccaaat
cggaaatacc
cctgctaaga
agcgtccctg
accccttgta
acaaataact
atgaagaagg
actccggtcc
gcaattgtcc
ctaccgtcgt
actaagagag
agtttggtga
ggcctcttat
atcgtctatt
tggtgggttg
ataacagact
aaccgtgaca
tactacgcct
gaatggttcg
tttcccggcec
aagaagtcga
ctcgacgtct
ggccatccag
agccctttag
catgtggagc

gtctccgtca

atgacttgtc
tgtttgccca
attctatggc
agatcgacgt
ctcttaagaa
tcatcgcgct
cgtttaactc
tgggcaggty
gctggtttgce
acgtgctaaa
gtggcctgtc
tctacgcaca
tcttacagga
cggacgacct
agcatctgaa
cgccatcatt
ggattctcgc
ctgecggetgc
aagaacttgt
cgccgttcta
gagtgtgcegg
gcatttacca
ccggttctgg
acgaggtgct
agggtcttac

ggcgegggat
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cacccaaggc
tgtaggtaag
tggaataaat
tctgtgcgca
acagtattgt
agcccaccga
gcccatcgcec
tctagaagct
cgccaacctc
ctgctgccac
gtctggcgac
gcatatggtg
ccagctaaag
cgtgctgtat
tttgatgctg
tttgggctgt
ggccctcgcec
aatactcatg
agttggaata
tatatccatg
gtactgcggg
cactcacttc
ttcttgtagt
ggaacaagtc
cccccttgac

caggggaaat

tttgttttac
tgcccacccg
gggaacaggt
caggctgtgc
gggaagaaga
gcagcgttga
ctcggaaaaa
gatcttgcat
ctttatgagc
gacttactgg
ccgatcacct
ctcagttact
tttgaggaca
gccgagtctc
gggtttcaga
agaataataa
taccacatga
gacagctgtg
gcgcaatgeg
tgggaaaaac
gcceeggecc
caccagcatt
gagtgcagat
ccgtacaagc

ccaggcagat

gaggttgagc

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960



taccagacgg
tcgctgtcgc
aaacatactg
agaccatgct
caacgctgca
gttggtgtcc
tcttaaggct
cagtgggttt
ccatctggag
tcatgtccat
aagtcctcac
aaggcgccac
aaagagccct
ggcagctgca
accgcgatgg
ctctaggtaa
ccatttgtgc
gattttattt
actggcccgt
ttcgccctat
cggtgtttct
aggctcaagt
aatatcttga
acgtcaaagg
tccttcccaa

cattgtgcac

tgattatgcc
ttctaatgta
gctacttcaa
tgacatgatt
attcccggtc
tggcaagaat
tcttagcaaa
tgattctcat
gtttggacaa
ggtcaacatg
cccctaccac
atttgatgtg
tgttgctatc
gagcctgttt
gcagctgatc
cggggataaa
tgatctagaa
ctcacctgat
ggtgacagcc
ccataaatat
aggcactcct
gcttccggag
tgaccaggag
cactaccgtt
ggaatcagtt

actaacagat
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agtaccgcct
ttgcgcagca
caggtccagg
agagctttgg
ccctcccgcea
tccttcctgg
actaccctca
tgctatgttt
aatatctgtg
acccgtgtaa
agggaccgag
gttacactgc
accagggcaa
gatcttcctg
gtgctagata
tttagggcca
ggtacgagct
ttaacacagt
cagaacaatg
agccgcecgcegt
ggggtcgtgt
acggttttca
cgagaagttg
ggagggtgcc
gcggtagtceg

gtgtacctcc

tgctccctac
ggttcatcat
atggtgatgt
ggacgtgeceg
ccggtccgtg
atgaagcagc
cctgtctggg
ttgacatcat
atgccatcca
cctacgtgga
aggacgacgc
atttgcccac
gacatgctat
caaaaggtac
gaaataacaa
cagacaagcg
ctccgctccc
ttgctaaact
aaaagtggcc
gcatcggtgc
catactatct
gcaccggeeg
ctgcgtccct
accatgtcac
gggtttcaag

cagaccttga
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ctgcaaagag
tggtccaccc
tatttacaca
gttcaacgtc
ggttcgcatc
gtattgcaat
agactttaaa
gcctcaaact
accagattac
aaaacctgtc
catcaccatt
taaagattca
ctttgcgtat
acccgtcaac
tgaatgcacg
cgttgtagat
caaggtcgca
cccagcagaa
agatcggctg
cggctatatg
cacaaaattt
aattgaggta
cccacatgcc
ttccagatac
tcccggaaaa

agcctatctc

atcaacatgg

ggtgcggega
ccaactcacc
ccggcaggcea
ctagccggeg
caccttgatg
caactccacc
caactgaaga
agggacaaac
aggtatgggc
gactccagtc
ctcaacaggc
gatccacaca
cttgcagtgc
gttgctcagg
tctctccgceg
cacaacttgg
cttgcacctc
gttactagcc

gtgggcccct

gttaagggcg

gactgccggg

ttcattggcg
ctcccgegcet
gccgcgaaag

cacccggaga

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520



ccccgtccaa
aagacaaaac
gctatgcctc
gccccgecct
tcacccctta
cccccggata
aacatacctg
aggactggga
ctactgccac
gcctgaattg
ttgtggatgc
tcttgtttgg
ccgcgatact
gcctttettt
atgttttggc
cgcaccatgg
tctcgcatta
gagacctgta
tcaaatgtaa
cctggttccc
atattctcct
atgctacgta
tgaattacac
ccggtaggtc
agctagggtt

cctggttggc

gtgctggaga
agcctatttc
gtacatccgt
ttgcaacagg
tgattacggc
caagattctg
ggggtttgaa
ggattacaat
cagcatgaag
aaatgaaatg
tttcacggag
cttcaccatc
ccgtgecgcegc
cccagtgcca
accataaggt
aaaaagcagg
gtagtttgga
aatatttggc
ccatagtgta
ggccaaagct
ctgttgcagc
ctgtttttgg
ggtgtgccca
tctttggtgc
tatggtaccg

gttcttgtcc
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atgatgttgg
caacttgaag
gttcctgtca
agagtcgtcg
gctaaaatca
gcgtgegegg
tcggatacag
gatgcgtttc
ttttattttc
gggtccatgc
ttcttggtgt
gceggttggce
cctgccattc
agtggacatt
gtcaaccctg
acaggctgcc
tgtggtggct
ctcccggcectg
taatagtact
tcatgatttt
ttcttgtact
tttccgectgg
ccttgcctca
aggatagggt
tctggectct

ttcagctaca

acttcaagga
gtcgctattt
actctacggt
ggtccactca
tcctgtctag
aattctcggt
cgtatctgta
gtgcgcgcca
ccececgggecc
aaagcctttt
ctattgttga
tggtggtctt
accctgagca
cccacctggg
attgatgaga
tggaaacagg
cattttcagc
cccatgctac
ttaaatcagg
cagcaatggc
ctttttgttg
ttaggggcaa
cccggeaggc
acgatcggtg
ccagcgaagg

cagcccagtt
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agttcgacta
cacctggtat
gtacttggac
ttgggggsct
cgcgtaccat
ggacgaccca
tgagttcacc
ggaagggaaa
tgtcattgaa
tagcaaaatt
tatcattata
ttgcatcaga
attacagaag
gaactaaaca
tggtgtcgceg
tggtgagcga
atcttgccgc
ataacctgcg
tgtttgctat
taatcgctgt
tgctgtggtt
cttttccttc
ggccgcacag
tggagaggac
ccacttgacc

ccaccccgag

atggtctgga
cagcttgcca
ccctgcatgg
gaccttgcecgg
ggtgaaatgc
gtcaagtaca
ggaaacggtg
atttataagg
ccaactttag
ggccaacttt
tttttggcca
ttggtttgct
atcttatgag
ccctttgggg
tcgaatgtac
ggctacgctg
cattgaagcc
catgacaggg
tttcccgacc
acactcctcc
gcggatgeceg
gagctcacgg
gcctacgaac
gaccatgacg
agtgtttacg

atattcggga

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080



tagggaatgt
acgggcagaa
accaacatca
cctcatggtt
cagttcgagt
ccaagacatc
tcagtgccgt
tgagaattat
tgagatgagt
gtgtgtcaat
ggtcgaccat
tttagcctgt
gcttgaccgc
ccactgtgct
tgacgctatg
agagctttgt
gccatttcct
ggtatgtcct
ttaggtttgt
ttctggacac
gcaaagttga
tggcaacccc
tcatgatagt
gatgatatat
tttcctgaac

taaggtcgcg

gagtcaagtt
caccaccttg
agtcgacggc
ggttttaaat
cttgcagaca
agttgcctta
acggcgatag
ttacattctt
gaaaagggat
tttaccagct
gtgcggctgc
cttgttgcca
gggctgttgce
cgtcgacgcc
tgagctgaat
catctttcct
tgacacaatt
gagtagcatc
aaagaattgc
taagggcaga
ggtcgaaggt
tataaccaga
gcggctccac
gccctaaagg
tgtgctttca

ctcactatgg
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tatgttgaca
cctcgtcatg
ggcaattggt
gtctcttggt
ttaagaccaa
ggcatcgcaa
ggacacctgt
ctgatctcct
ttaaggtggt
acgtccaaca
tccatttcat
ttctgttggc
tcgcgattgc
aacggcaaca
ggcacggatt
gttttgactc
gctttagtca
tacgcggtct
atgtcttggc
ctctatcgtt
catctgatcg
gtttcagcgg
aaaaggtgct
tgagtcgcgg
cctttgggta

gagcagtagt

ccaaacatca
acaatatttc
ttcacctaga
ttctcaggcg
caccaccgca
ctcggcccect
gtatattacc
catgctctct
ttttggcaat
tgtcagggag
gacacctgag
aatttgaatg
tttctttgtg
gcagctctca
ggctagctaa
acatagtctc
ctgtatctac
gtgccctggc
gctactcatg
ggcggtegcec
atctcaaaag
aacaatgggg
tttggcattt
ccgactgcta
catgacattc

tgcactcctt
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actcatctgc
agctgtgttt
atggctgcgt
ttcgcctgca
gcggeaggcet
gaggcgcttc
atcacagcca
tcttgecttt
gtgtcaggca
tttacccaac
accatgaggt
tttaagtatg
gtgtatcgtg
tctgcaattg
tagatttgat
ctatgttgcc
cgeceggtttt
tgcgttgact
taccagatat
tgtcatcata
agttgtgctt
tcgtccttag
tctattacct
gggctgcetgc

acgcactttc

tggggggtsgt

gccaaacatg
cagacctatt
cccttetttt
aaccatgttt
ttgctgtcect
gcaaaatccc
atgtgacaga
tctacgcttc
tcgtggctgt
gctccttgat
gggcaaccgt
ttggggaaat
ccgttctgtt
atttacaact
tgggcagtgg
ctcaccacca
cttcacgggc
tgcttcgtca
accaattttc
gagaagaggs
gatggttccg
atgacttttg
acacgccagt
accttttgat
agagtacaaa

actcagccat

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640



agaaacctgg
tctggcccect
taaccacgca
cgggttgaaa
tgtcaaatat
cagtcaatca
gcaagggacc
ctactgaaga
caatccagac
taagttacac
cagcatcacc
gaatgtgtgg
cgaccgtgtg
<210> 6

<211>

<212>
<213>

DNA
<220>
<223>

<400> 6
atgatgtgta

gcgtgggtac
ccctecggggc
tccggagagc
ggtgcatgtg
ggtgtctcag

ttggattgtt

aggtggaatg

aaattcatca
gcccaccacg
tttgtcgtcc
agcctcgtgt
gccaaataac
gctgtgccag
ggggaagaaa
tgatgtcaga
tgcctttaat
tgtggagttt
ctcagcatga
tgaatggcac

ggggtaatat

15078

gggtattccc
agccccgecc
gagcgegecg
acctgcttta
caccccggct
tgcgeggtct
ccacaagcct

tactccatcc
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cctccagatg
ttgaaagtgc
ggcgtecccegg
tgggtggcag
aacggcaagc
atgctgggta
aataagaaga
catcacttta
caaggcgctg
agtttgccta
tgggctggcea
tgattgacat

ttaattggcg

Artificial Sequence

Synthetic Construct

cctacataca
caccccttgg
cctactgctc
cgggatctcc
gcccgggtat
cttctctctt
agggacaagc

gggtgctgtt

ccgtttgtgc
cgcaggcecttt
ctccactacg
aaaagctgtt
agcagaagag
agatcatcgc
aaaacccgga
cccctagtga
ggacttgcac
cgcatcatac
ttctgaggca
tgtgcctcta

agaaccacac

cgacacttct
cccctgttcet
ccttgcagta
accctttaac
tttggaacgc
cagaacttca
ttcactggaa

ggctctcagc
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ttgctaggcc
catccgattg

gtcaacggca

aaacagggag

aaagaaggegs

ccagcaaaac
gaagccccat
gcggcaattg
cctgtcagat
tgtgcgcttg
tcccagtgtt
agtcacctat

ggccgaaatt

ggtgtttgtg
agcccaacag
ggaaggacct
catgtctggg
cggccaagtc
ggacactgac
agtccccatc

tatattccct

gcaagtacat
cggcaaatga
cattggtgcc
tggtaaacct
gatggccagc
cagtctagag
tttcctctag
tgtctgtcgt
tcagggagga
atccgcgtca
tgaattggaa
tcaattaggg

aaad

taccttggag
gtatccttct
cccgagtatt
acgttctccc
ttttgcacac
ctcggtgcaa
ggcatccctc

atagcacgta

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15413

60

120

180

240

300

360

420

480



tgacctctgg
gcgacggttg
actggtaccc
tatccgacca
gggegtgeceg
ataaatttgt
cgggatccga
gaatcctcat
ctgagacccc
aaaaccccga
aagtgcgccg
tgcacggtaa
ctgatggccc
ctctgaataa
acacagagcc
ctggcaaacg
ccaaggttgc
ggtcttgegg
cgtccccact
ctcaggcgat
acgccaagta
tggctccccg
ctccgectta
acagactacc
ctcaggaatt

tctctagttt

caatcataac
cttggcacct
gatcacgggg
gccgttcect
gcaaccgttc
gattttcacg
tgattcagcc
tcggagtttc
tgagaatggc
tgtgtttgat
ctgtgaagaa
gtaccttcag
cattcacgtt
tggtgttacc
taccactttc
ggctcgtgcc
ccagccggcc
ttggcatgtc
gcctcagtac
tcaatgtcta
ccttgtaaga
ctccctttct
tccagcggac
ctccgattgt
ttggactctt

gtataagtta
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ttcctccaac
cgacaccttc
cccgtacccg
ggagccaccc
tgtccatttg
gactccactc
gccttggagg
cctgctcatc
ttctccttca
agcaagtgct
catttagcca
cgcaggctcc
gaagcgctgt
ccaggattcg
cggatctttc
aagcgtgccg
cttacctgtg
cttgccgcca
aatagaccag
caactgcctg
cttaacgggg
cgtgaatgtg
gggcttccta
gttagctctg
gacaaaatgc

ctgttagagg

gacttgttaa
gtgaactcca
ggatgggttt
atgtgttgac
aggaagctca
tcaacggcca
cgctaccgcc
accccgttaa
gcacgtctca
ggctcacttg
acgcccttgg
aagttcgcgg
cttgctccca
ttcgcctgac
ggtttggagc
ctaaaagtgg
gagtcaccac
taatgaaccg
aagacgattg
caaccgtggt
ttcactggga
tagttggcgt
aacgcgcact
gcattgatga
tgacctcccc

ttgttccgca
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ggttgctgat
agtttacgag
gtttgcgaac
taactcgcct
ttctaacgtg
atctcgcatg
tgaattagaa
cctggccgac
ttcttgtggt
cttttcgggc
ttaccaaacc
cattcgtgct
gtcttggatc
atccattcgc
gcataagtgg
gaaagattcg
ctactctcca
gatgatgaac
ggcttctgat
tcggaatcgt
ggtagaggtg
ttgctctgaa
agaggccttg
ctttcttgct
gtcaccagaa

aaagtgtggt

gttttgtacc
cgcggctgcea
tccatgcacg
ctgcctcaac
tataggtgga
atgtggacgc
cgtcaggtcg
tgggagctca
tatcttgtcc
cagtcggtcg
aagtggggcg
gtagtcgatc
aggcacctga
attgtgccga
tatggcgctg
gcttccactc
ccaacagacg
ggtgacttca
tatgatcttg
gcctgtcecta
agatctggaa
ggttgtgttg
gcgtctgett
aatccacccc

cggtccggcet

gccacggaag

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



gggctttcac
tggcccttct
ggtgtttccc
gttccagcgt
cagaagaagt
ccaatgatga
tggcaatcgg
gggaagacga
gagagcgaat
aatttgtctc
acagcagttc
ccctggecgc
gcgagcectgt
tcggggggct
aggttgacgc
tcgaatttgc
gcccgettgce
cttgtgagcc
acagggtgga
catccctcaa
accgagctag
gtggaacccc
cggacgtcca
ctagtcgagt
cagggtctgt

cttttgcgct

ctatgctgtt
ggcaaaaatt
tgcggatatt
tgctgttgcec
tcaagagaga
acaggcacag
gaatgctcag
accactagat
actcgacaac
gacagggcct
acctttggat
ttggecggty
ctttgtaaag
ttctgagtcc
tcctgtcggce
cgaactcaag
cgatgtccat
tggtagccgt
catgaaaact
attccttcct
tgacaacgcc
ccccccaaaa
gcaagaagat
tagcacgagc
cagtcagcgc

cacacttttc
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taaaggattg tccgagctct gaacaggcca

gagaggatgt
aaagttccat
ccggectgatt

ctgtgttcac

ggctacaagg
gtggttgecg
tccactccag
ttgtccctac
ccaggtcctg
atgctccgtc
ctgtcttatg
aagaccaccg
cctcgaaaag
agctctgtca
ttgacgactt
cgcccgegtt
gcaaaaataa
gcaaccccag
tggcgctgca
gacatgattc
ggtttgaagc
ccggetgggt

gtcactcctt

gggggttgga

ctcatgacac

tcgccgeggsg

cctcaaaggc
tcgagccagc
cggatgcaga
ccgtcaactc
gtgaacaact
gctccatgga
cagcactagc
atgccggtac
atgttgagca
cgcaaactcc
cgtctgaccc
ctttttctga
tcgagtttga
cgaacgaggc
tctccgcaca
agcaccgggt
ccaccaagaa
cctcgcagtt
aagacgcacc
aactggtggc
cagtgcttga
ccggeggecc
aaagccttat
gggtttttga

gctctatggc
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cccgtctgtg
gtctcgggaa
aaggttcgag
tgcactcctt
gaagctcggc
agagaacatg
taccacgacg
cctcecctgcec
ttgtggcacg
ggaccagcct
tggctgggtc
tggcgattca
ccgaacaaaa
cctctctgtg
agccttaatt
gtatgaacaa
gtggctcgac
ccaagctggt
gcctcctgtt
acagtgggat
ccaggccgtc
actccatgcg
actttccggg
agttttctcc

tccaggcgat

tccctggacg
aggccccgaa
gaagtacccc
gccgaaaacc
ggttgtagtt
cgcaatagcc
acccttgtga
accgttcgag
gagtctggceg
ttaaatctgt
cacggtaggt
gcctttcagt
gatgcatcgg
gtcgaccctt
gaccgaggeg
tgccttcaag
aaaatgtggg
cgcatccttg
cccaggaaga
aggaaattga
cctccaccca
ccggatttcc
acccgtctcg
catctcccag

tggttgtttg

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600



caggtattgt
ccttattggg
ggatggcttt
accacgattc
aacctgtgcg
tactcggtgg
tggccctttc
gtataaggac
gtagctctct
acttggcaac
aaaagccaat
ctgtcccata
ctatcgtaga
catttttccc
ttgtggctgc
ttgccaagct
cctcttacac
gcctttggtt
atcccttttc
ctgccgatgg
tggggatttt
aggcagactt
ggctaatctg
tttgggtgca
taactggcct

atgacatcca

tttacttgct
tgtcttttct
tgctgtattt
gccggagtgt
cggeccttgtg
gtcacgttat
tcttgtttat
ggctcctgcet
tgtatccttg
gggttggcac
aacctatgcc
cgaccccagc
ccagcctaca
aaaagttcct
ggtccgcectgce
aaatcagacc
ccttgctgta
cacatcacct
ataccctgcc
ggtcaccctg
tattttggtg
gttagtggtc
cttctttcct
ctcattcttg
tctttgggca

ccagtacacc
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ctcttgttct
gggtctgtgc
ctattctcga
catgctgagc
gtcggcccct
ctctggcatg
gtggtgtccc
gaggtagcac
tgtgatcggt
gggtgttggt
aatttggatg
caggctatca
cctgaagttg
gtcaacccgg
ggttactcga
cccctcagga
gctcaagtgt
caagtgtgtg
tatggccctg
ccattgtttt
cttgtctccc
tttttggett
atactcttaa
gtgttttgcc
atcggccgct

tccgggecgce

gtcgttttta
ggcgtgttcg
ctccatccaa
ttttggttct
cgggecctcect
ttctcctacg
aggggegttg
ttaatgtatt
tccaagcgcc
gtggcgagag
aaaagaaaat
aatgcctgaa
ttcgegtgtc
attgcaggat
cagcacaact
gctctacctc
ctgcgtggac
gccgagggac
gagttgtatg
cagctgtggc
tgatagcttt
tttgtgctta
agtggatcac
tgccagcagc
ttacccaggt

gtggtgcagc
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cccgatactc
tctgggtgtt
cccagtcggt
tgagcagcgc
atgtgtcatt
tttatgcatg
tcacaagtgt
tcctttctceg
taaaggagtt
ccccgttcat
atctgcccaa
agttctgcag
cgaggtcccc
tgtggtggat
ggtcctgggc
caccaaaacg
tcttgcccat
cgctgatcca
ctcctctcga
acaactctcc
ggcccatcgc
cgcctggcecc
cctccaccct
cggcgtcctc
tgccgggatt

tgctgtggcc

ggatgccttc
tttggttctt
tcttcttgtg
caactttggg
cttggcaagt
cttacagatt
tggggaaagt
cgcgccaccc
gatcctgtgc
caatcacacc
acggtggttg
gcgggagees
ttctcagccc
tcggacactt
cggggcaatt
actgggeeses
ttcatcctcg
tggtgttcaa
ctttgtgtgt
ggcagagagsg
ttggctctta
atgagttcct
ctcaccatgc
tcactaggga
attacacctt

acagccccag

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160



aaggcactta
ccccgtcagc
atactgtgaa
gaagaactgt
actcctacaa
atgactggca
attggcaaac
tcactaattg
ttcacaccgg
gtaccatcaa
ctcttggtga
acttggcatc
ttctgtgtgt
ccgtgggctt
cttttgcact
gactcctcac
gtatcgtcgg
aagccctttc
tcgtcattat
gcctccacaa
ttgcggagssg
tgacggctgc
cgaacttcaa
aagcagctta
tgaaaggagt

caggtgacgt

tatggccgcc
agttggatcc
tgttgtgggc
tgtcactgct
ccgcatgcac
gggcattgcc
atcaactggt
tggtgattcg
ttcaaacaaa
agaaaccaag
cattaaatta
gctcctagcc
ctttttcctt
ctttctgctg
ctttgtgctt
ggcatctctc
tttggccgct
gacctactgt
tggcggactt
cacgctggtt
caatctgagg
tctggcttgc
gtgctttgtg
tgccaaggcc
tttgtccaag

ggttgttttg
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gtccggagag ctgctttaac tgggcgatct

ctcctcgaag
tcttcccttg
gctcatgtgt
actttcaaga
cccgtggtca
gtcgaacccg
gggtcacccg
ctcggttctg
ctctccgacc
agcccggeca
tctgtccctg
ctctggcgca
aatgaaatcc
gcatgggtca
aaccgcaaca
gaaatcggga
ttcttgccta
catgccctcg
ggtgatgggt
aaaggtgttt
aagctgtcgc
tctgcttcaa
ttgcgccaag
ctcgaggcct

cttgggcagc

gtgctttcag
gttccggagg
tgaatggcga
ccaatggtga
aggtagtgaa
gcatcattgg
tcatctcaga
gtcttgtgac
tttccagaca
tcatccctga
tggtggaagg
tgatgggcca
tcccagcagt
ccccctggtc
agctctctct
ctttcgctgg
gggcccttgce
gtgtaattct
gtttttcaag
cacagtcctg
aggctgatct
atatgaaaaa
agttggcctc
ttgctgaaac

atcctcacgg
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gactcataaa
cgttttcacc
cacagctaga
ttatgcctgg
ggggtaccgc
agaagggttt
atccggtgat
gacccctgaa
ttttgcaggc
tgtaacatct
cggcctctcg
tgcctggaca
tttggtccga
cgcacaggtg
ggtgttctac
cagattgcct
catggccagt
gtggttgttc
tgccttcttc
tggcatgaat
tgaatttttg
tgccgeceggce
tctagttcag
agccaccccg

gtctatcctc

ttaatattca
ccctgtctta
attgatggca
gttaccggceg
tcccatgctg
ggtcgtgctt
gccttectgtt
ctcatcggaa
ggggagacct
cctagtgttc
attccgagtg
accgttcaac
cccattgttg
gccgtgtttt
ttgatgatta
gcactcgggsg
gaattgtctc
tgtgtcccca
aaataccggt
ctgcgctatt
aacgagtctc
tccagtttaa
cagtacattg
gttgataaaa
tcccttgaca

gatattaatg

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



tggggactga
tcagtgtttg
ggacaccaac
aagtcgagag
tctactgtaa
atacccacga
gtgtgcaaac
tagtgatcgg
ccaagcctga
tgggccaaac
aactccaagg
ctgtggccgc
cagaactttc
atcagctgag
acctcaccca
cattcagcca
aaccgcacct
taggcgeggg
tcctgagcegg
tcctcaagac
cgtgtctgat
ccctactgtg
gtgcaccaaa
cactcaaggc
tattggtaag

agggatcaat

aaggaaaact
cactgtcgtg
ccctcttttt
gatgaagaaa
gatctgggat
ccatgctttt
cgccccccaa
cggtatcacg
caactgcctc
ttgcgacctt
tttgaccact

ggcggcttag

accttaggcc

cagggccacg

ccgtctcttg
gggcatgggsg
acaaaggcag
gacgccccga
catgagggcc
accaagtccg
ggtaaatcaa
ccttatagtg
catggcactt
ttcgtcctgc
gcgeccgccat

ggccagagat
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gtgtccgtgc
tccaacacac
gagaatggtc
cactgtgtat
aagtctaccg
caggacaggt
caaggctttg
tataacaggt
gaagctgcca
acggctgccg
gaacaggctt
tagtgactga
cttttgacct
ctgttgtggc
ttgacgttct
ccgggaatat
aactcgagtt
acctccaact
gccttatcaa
caatccacgc
cactaggtac
tcatggagta
ccaaggctgc
ctggggtcct
tgttcctccc

tcccaacaaa

aagagacccg
ccgtggacgc
cgcgtcatcg
ccctecggett
gtgacacctt
cagccgacta
atccaaagtc
acctgattaa
agctgtccct

aggtggaaaa

taaactgtta
aacggcggta
gaaagtcact
aaatttatgt
tttgaaaccc
gggcgtggaa
atccaagcaa
cccttacaag
caccaggttt
ggcttgttgc
cactcttcaa
cctcgattca
tgcagaggac
acgcctagta
atcaacctat

ggacgttcag
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gaacctaggc
cttaaccggc
cggtgaggaa
ccacaacatc
ttacaccgac
cagagacagg
tgaaacccct
aggtaaggag
tgagcaggct
gctgaagcgc
gcecgecageg
aaaattgtaa
accgaggcag
tctggtgtcg
ggacttgaca
ggttctattt
ataattcaag
ctctatcctg
ggagatttat
ctgcacccca
catggttttg
cgccctgaca
cttcaaaaat
cgtagataca
cccgccaaga

agcatacctg

ggctccaaat
atcccactcc
gacgatctca
aatggcaaag
gattcccggt
gactacgaag
gttggcactg
gtcctggtcc
ctcgectggga
atcattagtc
gcttgacccg
aatatcacaa
aggtcaagaa
tcttgatgag
caaaacccgg
gggatttcga
catgtgaagt
ttagggggsga
cttacaaaac
acggggcccc
agctttacgt
ccccttttat
acgacctgtc
tttttggcca
actctatggc

aaattgatga

6780

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



aatgtgtgcc
acagtattgt
ggctcacaga
cccaattgcc
tcttgaggct
cgccaacctc
ttgctgccat
gtccggggac
gcacatggtg
acagctcaga
cgttttgtac
cctaatgctg
cctcggetgc
tgctctcgca
aatcctgatg
ctgcggtatt
catgtctatg
catctgtgac
ctcgcacttt
ggaatgttcg
gaaacaaatt
ggccctcgat
cgccggcaat
ttgcaaagac

ggggccacca

catttacaca

cgcgecgtca
tccaagccca
tcggcgctca
ttgggaaaaa
gacttggcct
ctgtatgaac
gaccttgtgg
cccgtcacca
ttgtcagcct
ttcgaggacc
gctgaaagac
ggttttaaaa
agaattgagg
tatcacatga
gattcatgcg
gcccgatgeg
tgggagaggc
gccaaagecg
catcaacact
cagtgtcagt
ccatacaaac
ccggggaggt
gaagttgatc
ataaacatgg
ggttccggaa

ccaacccatc
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aagagaattg
aaaccaggac
gtggtgttac
acaaattcaa
cctgtgaccg
ttgcgggatg
caacacagga
gtgtgtctaa
tgaaaatggg
tcctcgaaat
ccacttttcc

cggacccaaa

cagggceggcea
aggcgcagaa
cttgcattga
cccgccaaga
tgagaagtca
actatgcatc
gtcccgtcac
cacctgttgg
ctccccgcac
accagtcccg
tttctgatgg
tgaaagtggc
agaccacctg

agactatgtt

gcaaactgtg
catcctaggc
ccaggcattc
ggagctgcat
cagcaccccc
tgaagagtac
tggtgccttc
caccgtatat
tcatgaaatc
tcagcctatg
taattatcac
gaagaccgtc
gctggtcccc
tgcctcagag
tcatgacccc

tggttatagc

caatgaaggg
cgcctgtggg
tctgagctgc
ggctggcaga
tgtcatcatg
tcgaggcctc
agactaccaa
ttgcaatgta
gctactagat

tgatatagtt
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acaccttgta
actaacaact
atgaagaagg
tgcaccgtcg
gccattgtga
ttgcctagct
acaaaacgcg
tcgctggtaa
ggtcttaagt
ttggtatact
tggtgggtcg
ataactgata
aatcgcgacc
tattatgcgt
gagtggtatg
ttcccaggtc
aagaaattcc
ctcgatctat
ggtcaccatg
tccecctcttg
aaggtgagta
gttgcagtca
gtggtacctc
ctactcagta
caagtccaag

agtgctctca

ccctcaagaa
ttattgcctt
cttggaagtc
ccggcaggtg
gatggttcgt
atgtacttaa
gtggcctgtc
tctatgccca
tcctcgagga
ctgatgacct
agcaccttga
aacccagctt
gcatcctggc
ctgctgecgc
aggacctcat
cggegttttt
gccactgcegg
gtttgttcca
ccggttcaag
atgctgtgtt
acaaaacaac
agagaggtat
ttttgccgac
agttcatagt
acgatgatgt

aagtttgcag

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840



gtactctatt
ggttaggctt
atactgtaat
tgaccttcaa
gccccagaag
gccttgttac
ccggectgtg
ggtaaccata
accaaagtcc
gttcatttat
agattgcaac
agtcacaact
gaggtgcaag
accgcaagta
tctgccaaga
gcctgatcga
cggtgcaggsg
ctacctcacg
ggggcgtata
agaactcccc
catcacgtca
gagttcaccc
actccggccg
cagggacgtc
tacatggtcg

atacatcgat

ccaggagcct
atagccagtg
catctggaca
cagctacacc
caactgaccg
agagagaagc
gcctttggtc
gactcatccc
ctaaccaaat
gacccacatg
cttgtgttta
gtagcaaagg
tctctcttgg
gcacataatc
gagttggcgt
cttgtcgcta
tacgtagtcg
ctatacatca
gcaacagatt
cacgcattca
aaatacttac
ggcagggctg
tatctgcaac
cgactaatgg
gcgetgcccg

ccgtgtatag
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caggactccc
ggcacgtccc
ttctcagatt
ctgtcggcectt
ttatttacag
ttgaatccaa
aggtcctgac
agggagccac
cccgagcact
accagctcca
accgegggga
ccctagaaac
ccgettgttc
tggggtttta
cacattggcc
gtatgcgccc
ggccgtccac
ggggtgagcc
gtcgggagta
ttggcgatgt
ctaggtccct
ctaaagccat
ctgagacggc
tctggaaagg
actatgccag

gaccggcaac

tttcccacca
tggccgecgta
gctctccaaa
tgattcctac
atttggccct
ggctagaaac
accataccat
ctttgatatt
tgtggccatc
ggagtttttc
tgagctggta
aggtcaatct
ggccagtctg
cttttcccca
agtggttacc
aatcgatgcc
ttttcttggt
ccaggccctg
tctcgatgcg
caaaggtacc
gcctaaagac
gtgcaccgtc
atcaaagtgc
agctaccgcc
gttcattcag

agccaaccgc
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tctgccagat
tcttacctcg
acgccccttg
tgttatgtgt
aacatctgceg
accagggtgg
aaagatcgca
gtgacactgc
actcgggcaa
aacttaatcc
gttctggatt
cgattccgag
gaagggagct
gacagtccag
caccagaata
cgctacagca
actcccggtg
ccagaaacac
gctgaggagg
acggtggess
tctgttgcecg
accgatgtgt
tggaaactta
tatttccagt
ctgcccaagg

aaggtcgtgc

ccgggeegtg
atgaggccegg
tgtgtttggg
ttgatcagat
cggccattca
tttttgtcaa
tcggctctgce
atctaccgtc
gacacgggtt
ctgagctcac
cggataatgc
tgtcagaccc
gtatgccact
tatttgcacc
atcgggegtg
agccgatggt
tggtgtcata
tcgtttcaac
aggcagcaaa
gttgtcatca
tagttggagt
atctccctga
aattagactt
tggaagggtt
atgccgttgt

gaaccacaga

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400



ctggcgggcc

agcctggttc
agcacttggt
caaagactac
gcgtgctcgt
taaaccccgg
gtggagtaaa
tgatattgtc
cttccttctc
cgaactatcg
ttgcattcaa
agatggtctc
aagtagttgg
aacacctggc
taaaaaatct
agctcatttt
tcagtgtgca
tttggcttcg
atcattcgag
tcaccaaagg
ggagcgtgac
taagggttat
ggagttgttc
ttgtgccgag
atatgcggca

gcgaccactc

gacctggcag

gaggacctcg

ctggaaaaca
actgactata
gaccatacgt
ctatcgcctg
atcagccagc
atcttccttg
agagtggttt
aagatcctat
gcaccctttg
tcgccgeatt
tgaggccact
cgcagtggag
tgccgttggc
tcccacgtca
cgcttccatt
aattccagct
ctgaccatca
cttgagcccg
catgatgagt
tatgcctggc
gggattggga
catgatggac
tactaccacc

ttttcctcect
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tgacaccgta
ggccacagtg
ctgaggattg
actggaattg
atcatttcgc
agcaggtgcc
tgttcgtgga
ctatattgtt
gctccgegtt
gaaggcttgt
ggtatgttgt
taccagacca
ctcacgaagc
gcggattctt
aatgtgagcc
ggtacgaggc
ttttcctctg
ctacgctatg
actataccat
gtcgcaatgt
tgttcatgcc
tggetttttt
atgtgtcgcg
agaattcgac

accaaataga

ggttggtgct

tgactacggt
gaagattttg
ggcaattctt
tgttcgagga
ccccggeacg
gtgaatttgg
tgccttcact
tgggttcacc
tctccgttcg
tgcccaactg
ggcatatgcg
tggaacattc
tgtcagggct
gcecgetttct
tacagtacaa
ccaagttaac
tggcttcatc
tttttggttt
atgcaagcct
gtggtgcaga
catcccgtcc
gtccttttcc
tgtctttgtg
cgtatctact

cgggggtaat

caatatatca
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gcccagacta
gggttgcagc
gcacgccgta
cgcccacaag
gaactgcagg
agtgatgcaa
gagttcttgg
gtcgcaggat
cgctctgcca
cagaccggat
agtttcccac
aggtcaagcg
cgatatagtc
cagctcacga
caccacgctg
cgacttcaga
tatcaccttg
ccactggccc
tgtcttacca
atagggcatg
ggatacgata
tacgcggccc
gacaaacatc
ggacacaaca
tggttccatt

tggtttctga

ttttaacaac
cctttaggcg
tgaatgacgg
ccatctacgg
tagagctagg
tggggtcact
ttagtgtggt
ggttattggt
ttcactctcc
gtcccacaat
ctgattgatg
gcctggaagc
actcacttcc
ctcgtgatgc
gaccgecgttg
caatggctca
tttgtagtgc
acggcaacac
gtcaagcagc
agacgtgtga
acatcaaact
aattccaccc
accagttcat
tctctgcact
tggaatggct

ggcgttcgcc

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960



tgcaagccct
ggtttcatgg
aatggagccc
atcacaataa
ctttctgcgt
gggaatgtct
acccaacaca
acaccatctg
atatgagatg
tttttttget
cataccaata
gccattttga
cactgggttt
ctgctggatt
cagcgttcgt
gcacccggtt
caatagtggt
atgtcgtcct
aggcctagat
catcacatac
gctgttgcac
gcattttcaa
gggtgcttac
ccttggccgg
tccaatctca

gaacggcact

gtttctcgac
tccttcagga
ccttcaaaaa
cagctaatgt
gccttttcta
ctggcgttgt
cccagcagca
caatgaggtg
ttctcacaag
gtgtaccggc
catatataat
ttgggcagtt
tctcacaaca
tgttggcggg
gtgttttgcc
taccaacttc
ggaaaaattg
cgaaggggtt
gatttttgca
acacctataa
atcctaatat
tccaccaacc
agcctcacag
cgatacattc
gcgtctggta

ctagtaccag
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gcatctatca
catcaattgt
gtcgtcccaa
gaccgacgaa
cgcttcagaa
ttccgecttgt
tcacctggta
ggctacaacc
ttggggegtt
ttgtcttggt
ttgacgatat
gagacttttg
agtcattttt
cggtatgtac
atccgtattg
attgtggacg
ggcaaagccg
aaagctcaac
acgattctac
tgatatatgc
ttctgaactg
gtgtcgcact
agtcatggaa
tggcccctgce
accgagcata

gacttcggag

gatattaaga
ttccaacccc
tgccgtgaag
tcgtacttgt
atgagtgaga
gtcaatttta
attgatcaca
attgcttgtt
ccttgactcc
cctttgecga
gcgagttgaa
tgctttaccc
ttgacgcgct
tcagcagcgt
Ccgaaaaattg
accgggegags
aagtcgacgg
ctttaacgag
cgctgcacaa
ccttaaggtg
ttcctttaca
cactctgggg
gtttatcact
ccatcacgta
cgctgtgaga

cctcgtgcectg
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ccaacacgac
acagggtccc
ctgtcggcac
acaacgcgga
aaggctttaa
cagattatgt
ttcggectgct
tgctcgccat

gcactcttgc

tggcaacggc
tgggaccgcg
ggttgccact
cggtctcggt
ctacggcgct
catggcctgc
agttcatcga
cagccttgtc
gacttcggcc
aagctcgtgc
tcacgcggcc
ttcggataca
gctgtcgtcg
tccagatgca
gaaagtgctg
aagccaggac

ggcggcaaac

cgecggcectgcec
agcaacgcaa
tccccaatac
cttgctgatg
agtcatcttc
ggcccatgtg
gcatttcctg
tctcttggceg
ttctggtggc
aacaactcga
tggctgtccg
cacatcctct
gttgtatcca
tgtgctttcg
cgctacgccc
tggaagtccc
accatcaaac
gagcaatggg
tggctttcag
gactcctggg
tgacatatgt
cccttttatg
gattgtgttg
caggtctcca
taacatcagt

gagctgttaa

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520



acgaggagtg
aaaacacagc
caatgataaa
agaagccaca
aacgctccct
tgctttcatc
cagtgcgcct
gtcaggtgaa
cacatggggsg

dddaadaaaa

<210> 7
<211>
<212>
<213>

<220>
<223>

<400> 7
tatgacgtat

tggcacagcc
gcttagggtt
ccctttaacc
tatggcggag
gaacctccaa
ccggtggacg
gctttctgea
aatggtacgg
ggctctacaa

agtggccgtt

gttaacctcg
tccaatgggg
gtcccagcgc
ttttcccttg
ctgcttgcaa
cagcgggaag
gattcgcgtg
tggtcgcgat
tcatacttaa

daddaadadaa

14885
DNA
Artificial Sequence

aggtgttggc
caaaacttgc
tgtccctagc
atgtctggga
ggccaagtct
gtttctgagc
ttgccacgtg
atctttccaa
gtcgcagctg
gtttatgaac

ttcgccaatt
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tcaagtatgg
aatggccagc
cagcaaccta
gctgcagaag
tcgatccaga
gtcagttttc
acttctacat
tggegtgtgg

tcaggcagga

Synthetic Construct

tctatgcctt
tgcacagaaa
accttgcttc
tacttgatcg
actgcacacg
tcggggtgct
cattccccac
tcgcacgaat
agctttacag

ggggttgecg

ccctacatgt

ccggtagaaa
cagtcaatca
ggggaggaca
atgacatccg
cggctttcaa
aagttgagtt
ccgctagtca
cctttgagtc

accatgtgac

ggcatttgta
cacccttctg
cggagttgca
gtgcacgtgt
atgcctcagt
aggcctattc
tgttgagtgc
gaccagtgga
agccggccag
ctggtacccc

gagtgataaa
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ccagagccag
actgtgccag
ggccaaaaag
gcaccacctc
tcaaggcgcg
tatgctgccg
gggtgcaagt
acctattcaa

cgaaattaaa

ttgtcaggag
tgatagcctc
ctgctttacg
acccccaatg
gcacggtctc
tacaggcccg
tcccccgeceg
aacctgaact
ctcacccctg
attgttggac

cctttcccgg

aagaaaaaga
ttgctgggts
aaaaagcctg
acccagactg
ggaactgcgt
gttgctcata
taatttgatg
ttagggcgat

dadaadadaaad

ctgtgaccat
cttcagggga
gtctctccac
ccagggtgtt
tccttccect
aagagccact
gggcctgetg
tccaacaaag
cagtcttgaa
ctgtccctgg

gagctactca

14580

14640

14700

14760

14820

14880

14940

15000

15060

15078

60

120

180

240

300

360

420

480

540

600

660



cgtgttgacc
gtgtgctatg
gaaaatctcc
gttgaagttg
gtctaagttc
cggctgectt
gcttccactg
caagcatggt
agtaactgac
ccgccatttg
aagggttgag
cagtcacaag
tacagtcgct
tgccggegcec
tggttggcac
ccttcccgaa
catccaaatc
gtacgtactt
ttctttgctc
cccagatgca
gatgcacctg
tcgttcggct
cggagggaat
tgaggactgc
aaagattgac

gaaagcgcgce

aacctgccgc
gctactgtct
tgggcccctc
attgcgaacc
gccttcacag
cccgctgaca
gaagttcaga
gtctctggca
ctaaacggac
aaactggcgg
cctaacacgt
tggtacggcg
ggccgegect
aacaaggctg
tgcatttccg
agagtgagac
ctcagactcc
aagctggaag
cctcttgaat
gtcgaggtct
cctagcagtg
tctctggtca
caccctgacc
tgctgttccc
ctgtacctcc

ccgccacgeg
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tcccgcagag
atgacattgg
gtggcgggga
agctccgcac
cccctgggtg
ctgtccctga
acaaagaaat
agtacctaca
ctatcgtcgt
gagaacccag
cgccattggc
ctggaaagag
tgtccgttcg
agcacctcaa
ccatcgccaa
cttcagatga
ctgcggectt
gtgagcattg
gtgttcaggg
ccgggtttga
ctatcccagc
ccaccgtgtg
aagtgcgctt
agaacaaaac
gtggtgcaac

taatcgacac

acccaagcct
tcatgacgcc
tgaagtgaaa
ctccttcccg
tggtgtttct
aggcaactgc
tcgccatgct
gcggaggctg
acagtacttc
ctactctggg
tgacaaggaa
agcaagaaaa
tgaaacccgg
acactactcc
ccggatggtg
ctgggctact
agacaggaac
gactgtcact
ctgttgtggg
ccctgcctgc
cgctctggcc
gactgtttcg
agggaaaatt
caaccgggtc
aaatcttgaa

ctcctttgat
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gaagactttt
gtcatgtatg
tttgaagctg
ccccaccaca
atgcgggtcg
tggtggagct
aaccaatttg
caagttaatg
tccgttaagg
tttgaggacc
gaaaaaattt
gcacgctctt
caggccaagg
ccgecctgecg
aattccaaat
gacgaggatc
ggtgcttgta
gtgacccctg
cacaagggcg
cttgaccggc
gaaatgtctg
cagttctttg
atcagccttt

accccggagg

gaatgcttgg

tggggtgttg

gcccctttga
tggccgaaag
tccccgggga
cagtggacat
aacgccaaca
tgtttgactt
gctaccagac
gtctccgagc
agagttggat
tcctcagaat
tccggtttgg
gtgcgactgc
agcacgaggt
aagggaattg
ttgaaaccac
ttgtgaatgc
ctagcgccaa
ggatgtcccc
gtcttggttc
tggctgaggt
gcgattccga
cccgtcacag
gtcaggtgat
aggtcgcagc
ccaggcttga

tgctccctgg

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



ggttgaggcg
ccctgttgtg
ggctaactac
cgtgctctcc
tggttcacgg
cttgctgaaa
ggttgaccta
aaaagttcag
cgcceegegc
ccctaacagt
gccggcaaca
ggcgacaccc
ggtgacaccc
gaaaagattg
tgcttcctca
ggccttctcc
gcggaggect
taccgatttg
aaaaagaaaa
ccatctccct
ttggggtttt
tggtattgct
ttttggctgc
cgctgettgt
caaaccttgg

tcttggcagg

gtaacccaga
actcaaaagt
tactaccgtg
aagttggaaa
cccacactgc
ctggctaacg
aaaacttggg
cctcgaaaaa
aggaaggttg
tgggaagatt
ccttcaagtg
ttgagtgagc
ttgagtgagc
agttcggegg
cagactgaat
gaggataaac
gacgagagca
ccgccttcag
gctgaaaggc
gttttcttct
gcagctttta
cccctcecttgg
tggttggctt
gagtttgact
gaccctgttc

ttactgggcg
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gccccaggtc aaccagtgtc gtgctctggt

cgaccaagct
ccttggacaa
cgcaaggtga
aggttgttcg
cacgcgggct
cccagacgac
tcaagaacta
cgaagcctgt
ggtccgattg
tggctgttag
agctggtgat
cggctccaat
cgatccctgt
cggcaatccc
atgaggcctc
cggtagacga
catcagctcc
atggcgcgga
tctttgacca
cacgcctttt
ctctattgtg
gtgtgttttc
ttgctgttgg
cgccagagtg
gcagccttgt

gggcacgctg

caactcggtc
cgaagttcgt
agaagaatat
cgacgaactc
ttcggacatg
cccgeggtgg
caagagcttg
tggcagcccg
tagccccttt
tgtgtcctca
tcccgecacct
gcccgeaccg
accgtaccag
tcccccagca
ccaacttgtc
gtccgcaggc
tgcggacggsg
actgagccgt
ccaccctggc
cctcttttta
tgggtcttct
tctgttcaaa
tagaaacatc

tgtgggcccc

catctggcac
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cccctgaccg
caccgtgaaa
gggctcatgc
aaagaccaga
atggcctggg
acaccaccac
ccggagagaa
gtttcattag
gatctcccga
ccgcaatgca
cgcggaactg
cggcgtaagt
aacgagcccc
ccgecgeacc
aacgactccc
acaggtggceg
ggggggeegt
caggtttttg
ggtggttatt
tgttacagtt
cggecgegttc
cctgtgtccg
cttcattctt
gtcggtctcg

tttttgctta

ccttttcact
gactaaccgc
caaccgagcc
tggaggagga
cggtcgagca
cccctceccgcec
agcctgtccc
gcggcgatgt
ccccacctga
tcttcaggcc
tgtctcgacc
ttcagcaggt
tggatttgtc
agggaccctt
ggatatcgtc
ccggectctcet
ttcggacggt
acctcgtctc
ctccgggtga
acccagcctt
gaatgggggt
acccagtcgg
ttgagcttct
gtcttgccat

ggcttggcat

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



tgttgcagac
ctggggatct
acgtgcgacc
ggaccccatt
gcaaccctct
gactgtggtc
ggcggeteggs
attccgagcc
tgaccctgac
tggtgtaggg
agggegagsc
gcttgttggg
gtgcgctaac
gtgcatttcc
tcaagaaatt
gagctgtaag
tcttacctgg
caccatccta
catggtgttg
caccccctac
cgcaccagat
gctgtttacc
ctcactgaac
cgacgggaaa
ttccggggtc

tgattgcccg

tgtatcttgg
tgtataagaa
aggtcgtcac
tttctcgcca
gaaaaaccca
gcccagectt
gcgatggtgg
cccttctttce
actttcactg
gactttgccc
ccacatctca
atttatgtga
ccgtttgcecg
caacacggcc
gccttggtceg
gctgacatgc
ttgctttgtg
tggttggtgt
ttggtttctt
gacattcatc
gggacctact
ccgtcccagc
accgtcaatg
gtcaagtgcg
ggcttcaatc

aattggcaag
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ctggagctta
ctgctcctaa
ttatcgacct
ctgggtggcg
tcgecgtttgc
atgaccccaa
ctgaggcggt
ccactggagt
cagctctccg
agctgaatgg
tggctgccect
ctgcggtggs
tccctggcta
ttaccctgcc
ttttgatttt
tgtttgtttt
tgtttccttg
ttttcttgat
tttggcttct
attacaccag
tggccgectgt
ttgggtctct
tgatcgggtc
taactgccgc

aaatgcttga

gggctgcccc

cgtgectttct
tgaggtcgct
gtgcgatcgg
cgggtgetgg
ccaattggat
ccaagccgta
cccaaaagtg
gaaagttgac
gtctggctac
attaaaaatc
gcatgttgcc
ttcttgcggc
cggacctggc
cttgacagca
tgtttccatc
gcttgcaatt
ctggttgcgc
ttctgtgaat
tggtcgttat
tggcccccgce
ccgececgegcet
tcttgagggt
ctccatgggc
acatgtcctt
ctttgacgta

CaagacccCaa
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caaggtaggt
tttaacgtgt
ttttgtgcgc
gcecggecgaa
gaaaagaaga
aagtgcttgc
gtcaaggttt
cctgattgca
tccaccacaa
aggcaaattt
tgctcgatgg
accggcacca
tctctctgca
cttgtggegg
ggaggcatgg
gccagctatg
tgtttttctt
atgccttcag
actaatgttg
ggtgttgccg
gcgttgactg
gctttcagaa
tctggeggss
acgggcaatt
aagggagatt

ttctgcacgg

gtaaaaagtg
ttcctttcac
caaaaggaat
gccccattga
ttacggctag
gggtattgca
ccgctgttcc
gggtcgtggt
acctcgtcct
ccaagccttc
ctctgcacat
acgacccgtg
cgtccagatt
gattcggtat
ctcataggtt
tttgggtacc
tgcaccccct
gaatcttggc
ctggecttgt
ccttggctac
gccgcaccat
ctcgaaagcc
tgtttaccat
cagctcgggt
tcgctatagc

atggatggac

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340



tggccgtgcec
cgccttctgc
gcttgtcggc
aggccagttt
gcctaaggtc
ggtgccttca
caccgtccaa
gcccttggtt
gagtgttttc
tctgatgatc
cagcctcggt
gcaggcagtg
accagtccca
taagtaccgt
cttgagatac
tcatgagtct
tataaaatgg
tcaatttatc
ggttgataaa
tcaactctcg
cgacctaaag
tgggtccaaa
cgtgcccatc
ggaccgtttg

cgggaaaaag

ccataataac

tattggctaa
ttcaccgcat
gttcacacgg
tgtaatgtgg
ccgctcggtg
gatctttgtg
cttctttgtg
gctgtgagtt
tcctttggaa
aggcttctga
gcagtgaccg
atgaatttga
gtgatcacgt
ggcctgcacc
tttgccgagg
ctgactggtg
actgatttta
gaggctgcct
gttcgaggta
cccggtgaca
gttggtagca
atgaccgtgg
cccctcccac
aataagaaga
taccagaaat

acagatgagt
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catcctctgg
gtggcgattc
gatcgaataa
cacccatcaa
atgtgaaggt
ccttgettgc
tgttttttct
tctttatttt
tgtttgtgct
cagcagctct
gttttgtcgc
gcacctatgc
gtggtgtcgt
atatccttgt
gaaagttgag
ccctcgctat
agtgctttgt
atgctaaagc
ctttggccaa
ttgttgtcgc
ccaagcatac
cgcgegtcegt
Ccgaaagttct
agaggcgcag

tttgggacaa

gggagtgtct

cgtcgaaccc
cgggtcccca
acaagggges
gctaagcgaa
cggcagccac
tgccaaacct
cctgtggaga
gaatgaggtt
atcctggctc
taacaggaac
agatcttgcg
attcctgcct
gcacctactt
tggcgatgga
ggaaggggtsg
gagactcaat
ttctgcgtcc
acttagagta
acttgaagct
tctcggccac
cctccaagcc
cgacccgacc
ggagaatggc
gatggaagcc
gaattccggt

cagagttggc
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ggcgtcattg
gtgatcaccg
ggcattgtta
ttaagtgaat
ataattaaag
gaactggaag
atgatgggac
ctcccagccg
acgccatggt
agatggtcac
gccactcagg
cggatgatgg
gccatcattt
gtgttctctg
tcgcaatcct
gacgaggact
aacatgagga
gaactggccc
tttgctgata
acgcctgttg
attgagacca
cccacgeccc
cccaacgctt
ctcggcatct
gatgtgtttt

gaccctgccg

gaaaaggatt
aggccggtga
cgcgeccctc
tctttgectgg
acataagcga
gaggcctctc
atgcctggac
tcctggtccg
ctgcgcaagt
ttgecttttt
ggcatccgct
ttgtgacctc
tgtacttgtt
cggectttctt
gcggaatgaa
tggatttcct
atgcagcggg
agttggtgca
ccgtggcacc
gcagtatctt
gagtccttgc
cacccgcacc
ggggggatga
atgttatggg
atgaggaggt

actttgaccc

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

6900



tgagaaggga
ctccccatct
ggaagctgca
gactgccaaa
ggagcagtgt
gttgttactg
cctgtgaatt
cacccggttg
cttatagacg
ccgggaaaca
gaagtcgcac
gaaattggtc
gttttgcaga
ccagtgcacg
gtcttggcca
gtccttgatt
gaagatgccg
cctggagttc
gttcatcggc
ttcccaacca
cgagaaaact
aagactagga
agtggtgtta
aacaagttta
tcctgcgatc

cttgcctgtg

actctgtgtg
ggtaagaagt
aagctttccg
gaactggaga
ttaaactgct
aaacagcggt
taaaagtggc
cgagaccgat
tcttgatctc
ctgggatcga
tcagtgcgca
tcccttacaa
atacaaggtt
cggctgettg
cgaccatgcc
accttgactc
cactgaaaga
ttcgecttgt
cttctactta
aggacattca
ggcaaactgt
ccatactcgg
cccagggctt
aggagctaca
gatccacgcc

ctgaagagta
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gacatgtcac
tcttggtccc
tggagcaggc
aactgaaaag
agccgccagce
aaaaatagtc
cagtgaggtt
cgatggtgga
cggtgctgat
tggcacgctc
aataatacag
gctgtaccct
tggagacata
ccttacgccc
ccccgggttt
taggcctgac
cctctctaaa
gcggaaatac
ccctgctaag
gagcgtccct
caccccttgt
caccaataac
catgaaaaag
gactccggtc
tgcaattgtc

tctaccgtcg

cattgaaaac
cgtcaaccca
cctaggtatg
aataattgac
gacttgaccc
aaatttcaca
gagctaaaag
gttgtgctcc
gcatctccca
tgggattttg
gcttgtgaca
gttaggggta
ccttacaaaa
aacgccactc
gagttatatg
tgccctaagc
tatgacttgt
ctgtttgccc
aattctatgg
gaaatcgacg
actcttaaga
ttcatcgcac
gcgtttaact
ctgggcaggt
cgctggtttg

tacgtgctga
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aaggcttacc
gagaatggaa
atgaatgtcg
aaactccagg
gctgtggtceg
accggacctt
acgcggttga
tgcgctccgce
agttacttgc
agtccgaagc
ttaggcgegg
accctgagcg
cccccagtga
cggtgactga
taccgaccat
agctgacaga
ccacccaagg
atgtaggtaa
ctggaataaa
ttctgtgcgc
aacagtattg
tagcccaccg
cgcccatcgc
gccttgaagc
ccgccaacct

actgctgcca

atgtttacac
gagttcaatg
acggcgaact
gcctgactaa
cggeggettg
caccctggga
gcacaaccaa
ggttccttcg
ccatcacggg
cactaaagag
cgacgctcct
ggtgaaagga
cactggaagc
tgggcgctcc
accagcgtct
gcacggctgc
ctttgtttta
gtgcccaccc
tgggaacagg
acaggctgtg
cgggaagaag
agcagtgttg
cctcggaaag
tgatctcgca
tctttatgaa

cgacttactg

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



gtcacgcagt
tctgtgtcta
ttcaaaagtg
atgctcaagg
cccaccatgc

acggacccaa

aatgggcgcc
aaggcgagta
gcttgtttgg
gcccgcaagg
ctcaggtcca
ccgtacgcta
tgtccagtca
tcccctgtag
cccccacgga
taccaaactc
ctaccagacg
gtcgctgtcg
aaaacatact
cagaccatgc
acaacgctgc
ggttggtgtc
gttttgaggc
ccagtgggtt
accatctgga

ctcatgtcca

ccggecgecagt
acaccattta
gtcaccccca
ttcaacccct
caaactatca
agaagactgc
agctggtccc
atgtttctga
agtatgatcc
acggctatag
attatgaggg
ctgcctgtgg
caatctggtg
ggaaaggcac
ccgttatcat
gccgeggact
gtgattatgc
cttccaatgt
ggctccttca
ttgacatgat
aattccccgt
ctggcaagaa
ttcttagtaa
ttgattctca
ggtttggaca

tggtcaacac
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gactaagaga
tagtttggtg
tggccttctg
gatcgtctat
ctggtgggtt
aataacagac
caaccgtgac
atactatgcc
tgaatggttt
ctttcccggc
gaagaagtcg
cctcgacgtc
tggccatcca
aagcccttta
gcatgtggag
agtctctgtc
tagcaccgcc
attgcgcagc
acaggtccag
tagggctttg
cccctcecgc
ttccttccta
aactaccctc
ttgctatgtt
gaatatctgt

aacccgtgtg

ggtggectgt
atctatgcac
ttcttacaag
tcggacgacc
gaacatctga
tcgccatcat
aggatcctcg
tcagcggctg
gaagaacttg
acgccgttct
agagtgtgcg
tgcatttacc
gcgggttctg
gacgaggtgc
cagggtctca
aggcgtggaa
ttgctcccta
aggttcatca
gatggtgatg
gggacgtgcc
accggtccgt
gatgaagcag
acctgtctag
tttgacatca
gatgccattc

acctacgtgg

Page 67

cgtctggcga
agcatatggt
accagctaaa
tcgtgctgta
atttgatgct
ttctaggctg
cggccctcgc
caatactcat
tagttggaat
tcatgtccat
ggtactgcgg
acacccactt
gttcttgtag
tggaacaagt
ccccccttga
ttaggggaaa
cctgcaaaga
tcggcccacc
ttatttacac
ggttcaacgt
gggttcgcat
cgtattgcaa
gagacttcaa
tgcctcaaac
agccagatta

aaaaacctgt

cccgatcacc
gcttagttac
gtttgaggac
tgccgagtct
ggggtttcag
tagaataata
ctatcacatg
ggacagctgt
agcgcagtgc
gtgggaaaaa

ggccccggcet

ccaccagcat
tgagtgcaaa
cccgtataag
tccaggtaga
tgaagttgaa
gatcaacatg
cggtgctggsg
accaactcac
cccggcaggt
cctagccggc
tcaccttgat
gcaactccac
tcaactgaag

cagggacaaa

taggtatggg

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020



caggtcctca
caaggcgcca
caaagagccc
aggcagctgc
caccgcgacg
gctctaggca
gccatttgtg
ggattttatt
cactggcccg
cttcgcccta
tcggtgtttc
gaggctcaat
gaatatcttg
gacgtcaaag
gtccttccca
gcattgtgca
acccagtcca
aaagacaaaa
agctatgcct
ggccccgecc
gtcacccctt
ccccccggat
aaacatacct
gaggactggg
gccactgcca

ggcctgaatt

ccccctacca
cattcgatgt
ttgttgccat
agggcttgtt
ggcagctgat
acggggataa
ctgatctaga
tctcacctga
tggtgacaac
tccataaata
taggcactcc
tgcttccgga
atgatcggga
gcactaccgt
aggaatcagt
cactgacaga
agtgctggag
cagcctattt
cgtacatccg
tttgcaacag
atgattacgg
acaaaattct
gggggtttga
aggattacaa
ccagcttgaa

gaaatgaaat
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tagggaccga

ggttacattg
caccagggca
tgatcttcct
cgtgctggat
atttagggcc
agggtcgagc
tttaacacag
ccagaacaat
cagccgegceg
tggggtcgty
gacggttttc
gcgagaagtt
tggaggatgt
tgcggtagtc
tgtgtacctc
aatgatgttg
ccaacttgaa
tgttcctgtc
gagagtcgtc
cgctaaaatt
ggcgtgegeg
atcggataca
tgatgcgttt
gttttatttt

ggggtccatg

gaggacgacg
catttgccca
agacacgcta
gcaaaaggca
agaaataaca
acagacaagt
tctccgctcc
tttgctaaac
gaaaagtggc
tgcatcggtg
tcatactatc
agcaccggcc
gctgcegtccc
catcatgtca
ggggtttcaa
ccagatcttg
gacttcaaag
ggtcgctatt
aactctacgg
gggtccaccc
atcctgtcta
gagttctcgt
gcgtatctgt
cgtgcgegcc
ccccegggec

caaagccttt
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ccatcactat
ctaaagattc
tctttgcgta
cacccgtcaa
aagaatgcac
gtgttgtaga
ccaaggtcgc
tcccagtaga
cagatcggct
ccggctatat
tcacaaaatt
gaattgaggt
tcccacacgc
cctccagata
gccccggaaa
aagcctatct
aagttcgact
tcacctggta
tgtacttgga
actgggggsc
gcgcgtacca
tggatgaccc
atgagttcac
aggaagggaa
ctgtcattga

tttacaaagt

tgactccagt
actcaacagg
tgacccacac
cctcgcagtg
ggttgctcag
ttctctccge
acacaacttg
acttgcacct
ggttgccagc
ggtgggcect
tgttaagggc
agactgccgg
tttcattggc
cctceccgegc
agccgcaaaa
ccacccggag
aatggtctgg
tcagcttgcc
cccctgecatg
tgacctcgcg
tggtgaaatg
agttaagtac
cggaaacggt
aatttataag
accaacttta

tggccaactt

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580



tttgtggatg
attttgtttg
tccgecgatac
ggcctttctt
gatactttgg
ccgcatcatg
gtctcgcatt
cgagacctgt
ttcaaatgta
ccctggttcc
catattttcc
aatactacgt
gtgaattaca
cccggtaggt
gagctagggt
gcctggttgg
atagggaatg
gacgggcaga
taccaacatc
tcctcgtggt
tcagttcgag
tccaagacat
ctcagtgccg
atgagaatta
ctgagatgag

tgtgtgtcaa

ctttcacgga
gcttcaccat
tccgtgegceg
tcccagtgcec
caccataagg
gaaaaagcag
agtagtttgg
aaatatttgg
accatagtgt
cggccaaagc
tctgttgcag
actgtttttg
cggtgtgtcc
ctctttggtg
ttatggtacc
cgttcttgtc
taagtcgagt
acaccacctt
aagtcgacgg
tggttttaaa
tcttgcagac
cagttgcctt
tacggcgata
tttacattct
tgaaaaggga

ttttaccagc
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gttcttggtg
cgcecggttgg
ccctgccatt
aagtggacat
tgtcaaccct
ggcaggctgc
atgtggtggc
cctcccggcet
ataatagcac
gtcatgattt
cttcttgtac
gtttccgctg
accttgcctc
caggataggg
gcctggectc
cttcagttac
ttatgttgac
gcctcgtcat
cggcaattgg
tgtctcttgg
attaagacca
aggcatcgcg
gggacacctg
tctgatctcc
tttaaggtgg

tacgtccaac

tccattgttg
ctggtggtct
cactctgagc
tcccacctgg
gattgatgaa
ctggaaacag
tcattttcag
gcccatgcta
tttgaatcag
tcagcaatgg
tctttttgtt
gttaggggca
acccggcaag
tatgaccgat
tccagcgaag
acggcccagt
atcaaacatc
gacaacattt
tttcacctag
tttctcaggc
acaccaccgc
actcggcctc
tgtatgttac
tcatgctttc
tatttggcaa

atgtcaagga
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atatcattat
tttgcatcag
aattacagaa
ggaactaaac
atggtgtcgc
gtggtgageg
catctagccg
cacaacctgc
gtgtttgcta
ttaatagctg
gtgctgtggt
atttttcttt
cagccgcaga
gtgaggagga
gccacttgac
tccatcccga
aactcatctg
cagccgtgtt
aatggcttcg
gttcgcctgc
agcggcaagc
tgaggcgatt
catcacagcc
ttcttgectt
tgtgtcaggc

gtttacccaa

atttttggcc
attggtttgc
gatcttatga
atcctttggg
gtcgaatgta
aggctacgct
ccattgaagc
gcatgacagg
tttttccaac
tacattcctc
tgcgggttcc
cgaactcaca
gatctacgaa
tgatcatgac
tagtgtttac
gatattcggg
cgccgaacat
tcagacctat
tcccttettt
aaaccatgtt
tttgctgtcc
cgcaaaatcc
aatgtgacag
ttctatgctt
atcgtggctg

cgctccctgg

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140



tggtcgacca
ttttagcctg
tgcttgaccg
tttgctgtgc
ttgacgctat
gagagttttg
agccatttct
cggtatgtcc
attaggtttg
cttctggaca
ggcaaagttg
gtggcaaccc
gtcatgatag
tgatgatata
tcttcctgaa
ataaggtcgc
tagaaacctg
ttctggcccc
ataaccacgc
ccgggttaaa
ttgtcaaata

ccagtcaatc

ggcaagggac
gcgactgaag
tcaatccaga

ataagttaca

tgtgcggttg
tctttttgec
cgggctgttg
tcgtcaacgc
gtgagctgaa
ttatctttcc
ttgacacagt
taagtagcat

caaagaattg

ctaagggcag
aggtcgaagg
ctataaccag
cacggctcca
tgccctaaag
ttgtgctttc
gctcactatg
gaaattcatc
tgcccaccac
atttgtcgtc
aagcctcgtg
tgccaaataa
agctgtgcca
cgggaaagaa
atgatgtcag
ccgcctttaa

ctgtggagtt
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ctccatttca
attctgttgg
ctcgcaattg
cagcaacgac
tggcacagat
cgttttgact
cgctttagtc
ctacgcggtc
catgtcctgg
actctatcgt
tcatctgatc
agtttcagcg
ggaaaggtgc
gtgagtcgcg
accttcgggt
ggagcagtag
acctccagat
gttgaaagtg
cggecgtcccg
ttgggtggcea
caacggcaag
gatgctgggt
aaataagaag
acatcacttt
tcaaggcgct

tagtttgcct

tgacacctga
caatttgaat
ctttctttgt
agcagctccc
tggctagcta
cacattgtct
actgtgtcta
tgtgccctgg
cgctacgegt
tggcggtegce
gacctcaaaa
gaacaatggg
ttttggegtt
gccgactgcet
acatgacttt
ttgcactcct
gcegtttgtg
ccgcaggctt
gctccactac
gaaaagctgt
cagcagaaga
aagatcatcg
aaaaacccgg
acccctagtg
gggacttgca

acgcatcata
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gaccatgagg

gtttaagtat
ggtgtatcgt
atctacagct
aaaaatttga
cctatggtgc
ccgececgggtt
ctgcgttgac
gtaccagata
ctgtcatcat
gagttgtgct
gtcgtcctta
ttctattacc
agggcttctg
cgcgcacttt
ttggggests
cttgctaggc
tcatccgatt

ggtcaacggc

taaacaggga
gaaagaaggs
ctcagcaaaa
agaagcccca
agcggcaatt
ccctgtcaga

ctgtgecgect

tgggcaactg
gttggagaaa
gccgttctgt
gatttacaac
ttgggcagtg
cctcactgcc
tgttcacggg
ttgcttcgtc
taccaacttt
agagaaaagg
tgatggttcc
gatgacttct
tacacgccag
caccttttga
cagagtacaa
tactcagcca
cgcaagtaca
gcggcaaatg
acattggtgc
gtggtaaacc
ggatggccag
ccagtccaga
ttttcctcta
gtgtctgtcg
ttcagggagg

gatccgcgtc

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700
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acagcatcac cctcagcatg atgggctggc attcttgagg catctcagtg tttgaattgg

aagaatgtgt ggtgaatggc actgattgac attgtgcctc taagtcacct attcaattag

ggcgaccgtg tgggggtgag atttaattgg cgagaaccat gcggccgaaa ttaaaaaaaa

adaaa

<210> 8
<211>
<212>
<213>

<220>
<223>

<400> 8
atgacgtata

ggtacagccc
tttagggatc
ccctttaacc
tatggcggag
gaatctccaa
ccggtggaca
gctttctgeg
aatggtgegg
gaatctacaa
agtggccgtt
tgtgttaact
gtgtgctatg
gaaagtctcc
gttgaagttg
gtcccagttt

tggctgtctc

15434
DNA
Artificial Sequence

ggtgttggct
aaaacttgct
tatccctagc
atgtctggga
ggccaagtct
gtccctgagc
ttgccgegtg
atcttcccaa
gtcgcagctg
gtttatgagc
tacgccaact
aatctaccgc
gctgacgtct
tgggctcctc
atcgcgaacc
gcgttcataa

cccgccaata

Synthetic Construct

ctatgccgtg
gcacgggaac
accttgcttc
tacttgatcg
actgcacacg
ttggggtgct
cattccccac
ttgcacgaat
agatttacag
ggggttgecg
ccctacatgt
tcccgcagag
atgatatcgg
gtggtgggga
gactccatgt
ccttcgggag

ccgtccctga

acatttgtat
gcccttccegt
cggagttgca
gtgcacgtgc
atgtctcagt
gggcctattt
tgtcgagtgc
gaccagtgga
agccggtcag
ttggtaccct
gagtgacaaa
gcccaagcett
tcatgacgcc
caagacaaaa
ctccttcccg
cggtgtctct

aggcaactgc
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agtcaggagc
gacagccttc
ctgctttacg
acccccaatg
gcacggtctc
tacaggcccg
tccecccgeceg
aacctgaact
ctcactccca
attgtcgggc
ccctttecgg
gaagattttt
gtcatgtacg
tttgaaactg
ccccaccacg
atgcgggtcg

tggtggcgct

tgcgaccatt
ttcaggggag
gtctctccaa
ccagggtgtt
tccttectct
aagagccact
gggcctgetg
ttcaacaaag
cagtcttgaa
ctgtccccgg
gagcaactca
gcccctttga
tggccaaagg
tccctaggga
cagtggacat
agtgcccaca

tgtttgacat

14760

14820

14880

14885

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gcttccaccg
caagcatggt
ggtgactgat
ccgccactta
aagggttgag
cagtcacaaa
cacggtcatt
tgctagcgct
tggttggcac
ccttcccgaa
cattcaaatc
gtacgtgctt
ctctttgctc
cccagatgcg
gatgcattta
tcgcccggcet
aggaggagtt
tgaggattgc
aaagattgat
aagggtttgc
ggttgaggct
tcctgtcgtg
gtccaattac
cgtactctct
tggtccgcga

tctgctgaga

gaggttcaga
gtcgctggca
acaagtgggc
aggctggegg
cccaacacgt
tggtacggtg
caccgcgctt
aacagggctg
tgcatttccg
agagtgagac
ctcaagctcc
aagctggaag
ccccttgaat
gtcgaggttt
cctagcagtg
tccceggtca
catcctgacc
tgctgccatc
cagtacctcc
cctccgagceg
gcaacccaga
actcaagagc
tactacccgg
aagttggagg
cccgcactac

ctagtcaacg
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tcgccgtgec tgccaattcg gttatcaaac

acgatgaaat
agtacctaca
ctatcgttgt
acgaacctag
caccattggt
ctggaaagag
tgcctgttcg
agtgtctcaa
ccatcgccaa
cttctgatga
ctgcggectt
gcgtgcattg
gtgttcaggg
ccggatttga
ctatcccagc
acactgtgtg
aggtgtgctt
aaaacaaaac
gtggtgcaac
ctgcggacac
caactaaaca
cttcggacaa

cacaaggtga

gggttgttcg

cgaacgggct

atcaggcaac

acggaggttg
gcagtttttc
ccttcctggt
tagcaaggat
ggcaaagaaa
cgaagcccag
gcgctattct
ccggatggtg
ttgggctacc
ggacaggaac
gactgtctct
ctgttgtgag
ccctgcctgc
cgctectggcet
gactgtttcg
agggaaaatt
caaccgggcc
aagtcttgag
ctcctttgat
gctccatgtc
agactcggtc
cgagattcat
cgaggaatat
cgacgagctc

ttcagaaatg
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caagctaatg
tccgttaagg
tttgaggacc
gtgaaaatct
gcacgctctg
cagaccaaga
ccgecctgecg
aattcgaaat
gacgaggatc
ggagcttgtg
gtgacccctg
cataaggacg
cttgaccgac
gaaatgtccg
caattctatg
attagcctct
accccggaag
gaatgcttga
tggaatgttg
aaccggtgcc
cctctgaccg
caccgtgaga
gggctcacgc
agagaccaga

atggcccggg

gcctccgagc
agagttggat
tcctcagaat
tccggttcgg
gtgcggctgc
cgcacaaggt
atgggaactg
ttgagaccac
ttgtgaacgc
gtagcgccaa
ggatgtcccc
gttctggccc
tggctgggst
gcaactccaa
cccgtcactt
gtcaagtcat
aggtcgeggce
ctaggcttga
tgctccctgg
gecgttttggc
ccttctegtt
ggctgaactc
caactgaacc
tggagatgga

cagctgagca

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580



ggttgatcta
aagagttcag
ggctccgegt
tcctaacgat
gtcgatgaca
ggcgacatct
ggtggcaccc
gaaagaagtg
tgcatcctca
tctgggggts
tgacattaac
tccgaaatac
aaagggaaaa
tgaccctgcc
gcgcaacacg
gaaaatgata
gcctgecacct
tgttccacgc
ggcgtccectt
gcgggggttt
cactgatttg
aagaaagaaa
ccatctccct
ttggggtttt
tgggtttgct

ttttggctgc

aaagcttggg
cctcgaaaaa
aggaaggtca
cgggaagatt
cctctgagtg
ttgagtgtgc
ttgagtgagc
aatctggcgg
cagactgtat
gaggggcaag
cttgcacctg
tcagctcaag
gaagcatgcc
acgcaagaat
tctgcttacc
ctcgagacac
tccgtgagtg
atcctcggga
gaggaaaaac
gacgagagcg
tcgccttcag
gctgaaaggc
gttttcttct
gcagctttta
cccctecttgg

tggttggctt
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tcaaaaacta cccacggtgg acaccgccgc ccactccacc

cgaggtctgt
gatctgattg
tgactgttaa
agcctgcact
cgaccccagt
caacctttga
caacaacgcc
gtgaggcctc
aaactgagga
tgtcatcaag
ccattattga
tcagcatcat
ggctttctcg
aggcgttgceg
caccgcccta
cagagagcga
aaatagaaaa
cggtgcacga
taacggctcc
gtggtgtgga
tcttcgatca
cacacctctt
ctctattttg
gtgtgttttc

ttgctgttgg

caagagcttg
tggcagcccg
tgggcccctt
tatgcccgceg
tcctgtaccg
gtcttcaccg
gacgcaccaa
tcccctagca
agtcctgagt
cagctccctg
ctcaggcggg
gcgcagggct
tatgtgggat
catcttagat
tccgtgtggg
cattaccatt
cgccggegag
ccaacctgcc
gtccgectggt
cgtggacggg
attgagccgc
caaatctgac
tctcttttta
tgggtcttct

cctgttcaaa
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ccaggggata

attttgatgg
gacctttcga
ttgcaacatg
cgcagagctg
cgacacaaat
gacgaacctc
ccgcctcaga
gaagtctcgg
tcaagtgtaa
ccctgcagtg
tgtgatgcgg
agggttgaca
ggcaggtttg
tttgtgatgc
ggttcagttg
atgcccaacc
gaagactccc
acaggttgceg
gggeggecgt
caggttttta
agtggttatt
tgttacaact
cggegtgtgc

cctgtgtccg

agcctgtccc
gcgacaatgt
caccatccga
tttctaggtc
tgtcccgacc
ttcaagaggt
tagatttgtc
acataggtat
atataccgta
agatcacacg
ggcatcttcg
ctaagcttag
tgctgacttg
ggttcctccc
tgcctcacac
cctctgaaga
aggggctctt
ggatgccgtt
ctgactcacc
tacgggcggt
acctcgtctc
ctccgggtga
acccattttt

gcatgggggt

acccagtcgg

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



cactgcttgt
caaaccttgg
tcttggcagg
tgttgcagat
ctggggatct
gcgtgcgacc
ggaccccatt
gcaaccctcc
aactgtagtt
ggcggetegs
attccgagcc
cgaccccgac
tggtgtggss
gggaggagsc
gcttgetggg
gtgcaccaac
gtgcatctcc
tcaggaaatt
gagttgtaag
ccttacctgg
caccatccta
cgtggtgtta
caccccctac
cgcaccagat
tctgtttacc

ctcattgaac

gaatttgact
gaccctgttc
ttactgggcg
tgtgtcttgg
tgtgtaagaa
aggtcgtcac
tttctcgcta
gaaaaaccca
gctcagcecctt
gcgatggtgg
cctttttttc
actttcacta
gactttgccc
ccacacctca
gtttacgtaa
ccattcgccg
caacatggcc
gccttggtceg
gctgatatgc
ttgctctgceg
tggttggtgt
ttggtcgctc
gatatccatc
ggaacttatt
ccgtctcagc

accgttaatg
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cgccagagtg
gcagccttgt
gggcacgcta
ctggagctta
ctgctcccaa
tcatcgacct
ctgggtggcg
tcgecgttcgce
atgatcctaa
ccgaggcagt
ccaccggagt
ctgctcttcg
aactgaatgg
ttgctgccect
ctgcagtggg
tccctggcta
ttaccttgcc
ttctgatttt
tgtgecgtctt
tgtttccttg
ttttcttgat
tttggcttct
attacaccag
tggccgectgt
ttgggtccct

tggtcgggtc

taggaacgtc
tgtgggcccc
catctggcat
tgtgctttct

tgaaattgcc

gtgcaaccgg
cgggtgetgg
ccagttggat
ccaagccgta
cccgaaagtt
gaaggttgat
gtctggttac
attaaaaatc
gcatgttgct
gtcttgeggt
cggacctggc
cttgacagca
tgtttccatc
gctcgcaatc
ctggttgcgc
ttctgtaaat
aggccgttac
cggccctcgc
ccgececgegcet
tcttgagggc

ctccatgggc

Page 74

cttcattctt
gtcggtctcg
tttttgctta
caaggtaggt
ttcaacgtgt
tttcgtgcgc
accggccaaa
gaaaagagga
aagtgcctgc
gtcaaagttt
cctgagtgca
tccaccacaa
aggcaaattt
tgctcgatgg
accggcacca
tctctctgca
cttgtggcag
ggaggcatgg
gccagctatg
tggttctctt
atgccttcag
actaatgttg
ggtgttgccg
gcgttgactg
gctttcagga

tctggcggag

ttgagcttct
gtcttgccat
ggcttggcat
gtaaaaagtg
tcccttttac
cgaaaggcat
gtcccattga
tcacggccag
gggtgttaca
ccgctatccc
ggatcgtagt
acctcgtcct
ccaagccttc
cgttgcacat
acgatccgtg
cgtccaggtt
gcttcggtct
ctcataggtt
tttgggtacc
tgcaccccct
gaaccttagc
ttggtcttgt
ccttggctac
gccgtaccgt
ctcgaaagcc

tgttcactat

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



cgatgggaaa

ttccggggtc
tgattgcccg
tggccgtgcec
cgccttctgc
gcttgtcggc
aggccagttt
acctaaggtc
ggtaccttca
caccgtccaa
acccttggtt
gagtgttttc
tctgatgatc
cagccttggt
gcacgcagta
accagtccca
taggtaccgc
tttgcgatac
tcatgagtcg
cactaagtgg
ccaattcatt
ggtcgacaag
ccaactctcg
cgacctgaag
tgggtccaaa

cgtacccatc

attaagtgtg
ggcttcaatc
aattggcaag
tattggctaa
ttcaccgcegt
gttcacacag
tgtaatgtgg
ccgctcggtg
gatctttgtg
cttctatgtg
gccgtgggtt
tccttcggaa
aggctcctca
gcggcaaccg
atgaatttga
gtaatcgcgt
tgcctgcatg
tttgctgagg
ctgactggtg
actgatttta
gaggctgcct
gtccgaggca
cccggtgaca
gttggtaaca
atgaccgtgg

cccctcccac
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acatgtcctt acgggcaact cagccagggt

tgactgccgc
agatgcttga
ggactgctcc
catcttctgg
gcggtgactc
gatcaaacaa
cacccatcaa
atgtgaaggt
ccttgettgc
tatttttcct
tttttatttt
tgtttgtgtt
cagcagctct
gttttgtcgc
gtacctatgc
gtggtgttgt
gtgttcttgt
ggaaattgag
ccctcgceccat
agtgctttgt
atgccaaagc
ctttggccaa
ttgttgtcgc
ccaagcacac
cgcgegtcegt

cgaaggtttt

ctttgatgta
taagacccaa
tgtcgaaccc

cgggtctcca

acaaggagga
gctgagcgaa
tggtagccac
tgccaaaccc
cctgtggaga
gaatgagatt
atcttggctc
taataggaac
agacctagcg
cttcctgect
gcacctcctt
tggcgatggg
ggaaggggtsg
gagactcaat
ttctgcttcc
acttagaata
acttgaagct
tcttggccat
tctccaagcc

cgacccgacc
ggagaacggt
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aaaggagatt
ttctgcaagg
ggtgtcattg
gtgatcaccg
ggcattgtta
ttaagtgagt
ataattaaag
gaattggaag
atgatgggac
cttccagctg
acaccatggt
agattgtcac
gcgacccaag
cgggtgatgg
gccataattt
gcgttctctg
tcgcaatcct
aacgaggatt
aacatgagga
gaacttgccc
tttgccgaca
acgcctgttg
attgagacca
cccacgeccc

ccaaacgctt

tcgccatagc

acgggtggac
gaaatgggtt
aagccggtga
cgcgeccctc
tctttgctgg
acatatgcga
gaggcctctc
atgcctggac
tactggtccg
ctgcacaagt
tcgccttcta
ggcatccgtt
ttgtgacctc
tgtacttgtt
cggetttttt
gcgggatgaa
tggatttcct
atgcagcggg
agctggtgca
ccgtggcacc
gcagtgtctt
gggtccttgc

cacccgcacc

ggggggatga

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260



agatcgtttg
cggaaagaaa
ccatgacaat
cgagaaggga
ctccccatcc
ggaagctgca
gacagccaga
ggagcagtgt
gttgttactg
cctgtaaatt
cacccggtcg
cttatagacg
ccgggaaata
gagatcgcac
gaaattggtc
gttttacaga
ccagtgcacg
gtcttggcta
gtccttgatt
gaggatgcceg
ccaggagttc
attcatcggc
tttccaacca
cgggaaaact
aagactagga

agtggcgtca

aataaaaaga
taccagaaat
acagacgcgt
actctgtgtg
ggcaagaagt
aagctctccg
gaactggaga
ttaaactgct
agacagcggt
taaaagtggc
caagaccggt
tcttgatctc
ctgggatcga
tcagtgcgca
tcccttataa
atacaaggtt
cggctgectg
caaccatgcc
accttgactc
cattaagaga
ttcgecttgt
cttccaccta
aggacatcca
ggcagactgt
caatactcgg

cccagggctt
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gatggaagct gtcggcatct ttgttatggg

agaggcgcag
tttgggacaa
gggagtgcect
ggcatactac
tcctggtccc
tggagcaggc
aactaaaaaa
agccgccagc
aaaaatagtc
tagtgaggtt
tgatggtggt
cggecgctgat
cggcacgctt
gataatacag
gctgtaccct
cggggacatt
cctcacgccc
ctccggtttt
caggcctgac
cctttccaag
gcgtaagtac
ccctgccaag
gggcgtccct
caccccttgt
caccaataat

tatgaaaaag

gaattccggt gatgtgtttt atgaggaggt

cagggttgat
cattgagaat
tgccaactca
ccttggcatg
aataattgac
ggcctgaccc
aaatatcaca
gagctaaaag
gttgtgcttc
gcatctccta
tgggattttg
gcttgtgaca
gttaggggca
ccttataaaa
aatgccactc
gagttgtacg
tgccctaaac
tatgacttgt
ctatttgctc
aattctatgg
gaaatcgacg
accctcaaga
ttcattgcat

gcgttcaatt
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aactctgccg
aaaacctaca
gagggcggaa
atgaatgtcg
aaactccagg
gctgtggtceg
gccggacctt
acgcggtcga
tgcgctccgce
agttactcgc
aggccgagsc
ttaggcgegg
atcccgagceg
cccccagtga
cggtgactga
tgccgaccat
agttgacaga
ccactcaagg
atgtgggcaa
ctggaataaa
tcctgtgegc
aacagtattg
tggcccaccg

cgcccatcgc

actttgatcc
atatctacgc
aagtccagtg
acggtgaact
acctgaccaa
cggecggectta
caccctagga
gcataaccag
agttccttcg
tcgccacggg
caccaaagag
cgacgcaccc
ggtaaaagga
cactggaagc
tgggcgctcc
tccagcatct
gcacggctgt
ctttgttttg
gtgcccgcect
tgggaacagg
tcaggccgtg
tgggaagaag
ggcagcgttg

cctcggaaaa

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820



aacaaattta
tcctgcgatc
cttgcctgtg
gtcacgcaat
tctgtgtcaa
tttaaaagtg
atgctcaagg
cccactatgc
acggacccaa
aatgggcgcc
aaggcaagca
gcttgtctag
gcccgcaagg
ctcaggtcta
ccgtacgcta
tgtccggtca
ccccececcttg
cctccgegga
taccaaaccc
ctaccagacg
gttgctgttg
aaaacatact
cagactatgc
acaacgctgc
ggttggtgtc

gtcttgaggc

aggagctaca
gatccacacc
ctgaggaaca
ccggegeggt
acaccattta
gtcaccctca
ttcaacccct
caaactacca
gaaagacagc
agctagtccc
atgtttctga
agcatgatcc
acggctacag
attatgaggg
ccgectgtgg
taatctggtg
ggaaaggtac
ccgtgatcat
gccgeggatt
gtgattatgc
cttctaacgt
ggctccttca
ttgacatgat
aattccctgc
ctggcaagaa

ttcttagcaa
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aactccggtc
tgcgattgtc
tctaccatcg
gactaagaga
tagtttggtg
cggeccttctg
gatcgtctat
ctggtgggtt
cataacagac
ccaccgtgac
atactacgct
tgaatggttt
ctttcccggc
gaagaagtcg
cctcgacgtc
tggtcatccg
aagccctcta
gcacgtagag
agtctccgtt
tagtaccgcc
gttacgcagc
acaggtccag
taaggctttg
cccctcecgc
ttccttcctg

aactaccctc

ttaggcaggt
cgctggtttg
tacgtgctga
ggtggectgt
atatatgcac
tttctgcaag
tcggacgacc
gaacatctga
tcaccatctt
aggattctcg
tcggeggeceg
gaagaacttg
ccgeegttct
agagcgtgceg
tgcatttatc
gcgggttctg
gatgaggtgt
cagggtctta
aggcgtggca
ttgctcccca
aggttcatca
gatggtgatg
gggacgtgcc
accggcccgt
gatgaagcag

acctgcctgg
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gcctagaggc
ccgccaatct
actgctgcca
cgtctggcga
agcacatggt
accagctaaa
tcgtgttgta
atcttatgtt
ttctaggctg
cggcccttgc
cgatactcat
tggtcggaat
tcttgtctat
gatactgcgg
acacccattt
gttcttgtag
tggaacaagt
ctccactcga
ttaggggaaa
cttgtaaaga
tcggtccacc
tcatttacac
ggttcaacgt
gggttcgcat
cgtattgcaa

gagatttcaa

tgaccttgca
tctttatgaa
cgacttactg
cccgattact
gctcagttac
gtttgaggac
tgccgagtct
gggttttcag
tagaataata
ctaccatatg
ggacagctgt
ggcgcagtgt
gtgggaaaaa

ggccccggcet

ccaccagcat
tgagtgcaaa
cccgtacaag
cccaggtaga
cgaagttgaa
gatcaacatg
tggtgctggt
gccaactcat
tccagcaggc
cctggeccggc
tcatcttgac

acaactccac

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



ccggtgggtt

accatctgga
cttgtgtcca
caagtcctca
caaggcgcca
caaagggccc
aggcaattgc
caccgtgacg
gctctaggca
gcecgtttgtg
ggattttatt
cactggcccg
cttcgccctg
tcagtgttcc
gaggctcaaa
gagtaccttg
gacgtcaaag
ttcctcccca
gcagtttgca
acccagtcta
aaagataaga
agctatgcct
ggccctgcecc
gtcacccctt
cctcccgggt

aaacacacct

ttgattccca
ggtttgggcea
tggtcaacac
ccccctacca
catttgatgt
ttgttgctat
agagcttgtt
agcagctgac
atggggataa
cagacctgga
tctcgcctga
tggtgacaac
tccatgagta
taggcactcc
tgcttccgga
atgatcggga
gcactaccgt
aggaatcggt
cattgacaga
agtgctggaa
cggcctattt
cgtacatccg
tttgcaacag
atgattatgg

acaagattct

ggggatttgc

X20718SequencelistingST2516Dec2016

ttgctatgtt
gaacatctgt
aacccgtgta
cagggaccga
ggttacactg
caccagggca
tgatcttcct
cgtgttagat
atttagggcc
agggtctagc
tttgacacag
ccagaacaat
tagccgtgceg
tggggttgty
gacagtcttc
gcgagaagtt
tgggggatgt
tgcggtagtt
tgtgtacctc
aatgatgttg
tcaacttgaa
agttcctgtt
gagggttgtc
tgccaaaatc
ggcgtgegeg

atcggatata

tttgacatta
gacgccattc
acctacgtgg
gaggacggcg
catttgccca
agacatgcta
gcaaaaagca
agaaataaca
acagacaagc
tcceccgcetcc
tttgctaagc
gaaaagtggc
tgtgtcggtg
tcatactatc
agcaccggcc
gctgagtccc
caccatgtca
ggggtttcga
ccagaccttg
gacttcaagg
ggccgeccatt
aattctacgg
gggtccaccc
attttgtctt
gagttctcgc

gcgtatttgt
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tgcctcagac
aaccagatta
aaaaacctgt
ccgtcacaat
ctaaagattc
tctttgtgta
cacccgtcaa
aagagtgcac
gcgttgtaga
ccaaggttgc
ttccggtaga
cagaccggtt
ccggctatat
tcacaaaatt
gaattgaggt
tcccacacgc
cctctaaata
gcececcgggaa
aagcttatct
aggttcgact
tcacctggta
tatatctgga
attgggaagc
gtgcatacca
ttgacgaccc

acgagttcac

tcaactgaag
tagagacaaa
caagtatggg
tgactcaagt
actcaacagg
tgacccacac
tctcgcagtg
ggttgctcag
ttctctccge
acacaacttg
acttgcacct
ggttgctagc
ggtgggccecc
tgttagaggc
agattgccgg
cttcattggc
cctcccgegt
agccgcaaaa
ccacccagag
gatggtctgg
ccagcttgca
cccttgcatg
tgacctcgca
tggtgaaatg
agtcaggtac

cggaaacggt

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940



gaggactggg

gccactgcecg
ggcctagact
tttgtggatg
attttgtttg
tccgeggtac
ggcctttctt
gatgttttgg
ccgcaccatg
gtctcgcatt
tgagacctgc
gtcaaatgta
ccctgaatcc
catattttcc
aacactacgt
gtgaattaca
tcacgcaggt
gagctagggt
gcctggttgg
atagggaatg
gacggggaga
taccagcatc
tcctectggt
tcagttcaag
tccaggacat

ctccgtgecg

aggattacaa
ccagcatgag
gaaatgaaat
ccttcacgga
gctttaccat
tccgtgegceg
tctcagtgcc
caccataagg
gaaaaagcag
agtggtttgg
aaatacttgg
accatagtgt
cggccgaagc
tccgttgcag
attgtttttg
cggtgtgccc
ctttttggtg
tcatggttcc
cgttcctgtc
tgagtcgagt
acaccacctt
aagtcgacgg
tggttttaaa
tctttcggac
cagctgtctt

cacggcgcta
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tgatgcgttt
gttttatttt
ggggtctatg
atttttggtg
cgctggetgg
ccctaccatt
aggtggacat
tgtcgaccct
gacaggctgc
atgtggtggc
cctctcggcet
ataatagcac
ttcatgattt
cttcttgcac
gtttccactg
gectttgectc
caggataggg
gtctggcctc
cttcagctac
ttatgttgac
gcctcgtcat
cggcaattgg
tgtctcgtgg
atcaaaacca
aggcatggeg

gggacacccg

cgtgcgegcc
ccccegggcc
caaagcctct
tccattgttg
ctggtggtct
cactctgagc
tcccgectgg
gattgatgaa
ctggagacag
tcattttcag
tcccatgctg
tttgaatcag
tcagcaatgg
tctttttgtt
gtaaggggca
acccgacaag
catgaccgat
tccagcgaag
acggcccagt
atcaagcacc
gacaacattt
tttcacctag
tttctcaggc
acactaccgc
actcgccctc

tgtacatcac
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agaaagggaa

ctatcgttga
ttgacaaaat
atatcatcat
tctgcatccg
aattacagaa
ggaactaaac
atggtgtcgc
gtggtaagceg
catcttgccg
cacaatctgc
gtgtttgcta
ctaatagctg
gtgctgtggt
atttttcctt
cagcctatga
gcagtgaggt
gccacctgac
tccatcccga
aactcatctg
cagccgtatt
aatggctgceg
gttcgcctgc
agcatcaggc
tcagacgatt

tgttacagcc

aatttacaaa
accaactttg
cggccaactt
atttctggcc
actggtttgc
gatcctatga
accccttggg
gtcgaatgta
aggctacgtt
ccattgaagc
gcatgacagg
tttttccaac
tgcattcctc
tgcggattcc
cgagctcacg
gatctatgaa
cgaccacgac
cagtgtttac
gatatttggg
cgccgttcac
tcagacctac
tcccttettt
aagccatgtt
tttgttaccc
cgcaaaagcc

aatgtcacgg

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500



atgagaatta
ctgagatgag
tgtgtgttaa
tggtcgacca
ttttagcctg
tgcttgaccg
tttgctgcac
ttgacgctat
gagacctttg
agccatttcc
cggtatgttt
attcggcttg
cttctggaca
ggtaaggttg
gcggcaaccc
gctatgatag
taatgattta
tctttctgaa
ataaggtcgc
tagaaacctg
ttctggcccc
ataaccacgc
ccgggttgaa
ttgtcaaata

ccagtcaacc

ggtaagggac

tttacactcc
tgaaaaggga
ttttaccagc
tgtgcggcetg
tcttgttgcec
cgggetgetg
tcgtcagcgc
gtgagctgaa
tcatctttcc
ttgacacagt
tgagtagtat
cgaagaactg
ctaagggcag
aggtcggaag
ctttaaccag
cacggctcca
tgccctgaag
ttgtgectttt
gctcactatg
gaaattcatc
tgcccaccac
atttgtcgtc
aagcctcgtg
tgccaaataa
agctgtgcca

cgggaaagaa
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tctgatctcc
ttcaaggtga
tacgtccaac
ctccatttca
atcttgctgg
cttgcgattg
caaccagaac
tggcacagaa
cgtgttaact
cggtctggtt
ctacgcggtc
catgtcctgg
actctatcgc
tcacctgatc
agtttcagcg
caaaaggtgt
gtaagtcgcg
accttcgggt
ggagcagtgg
acctccagat
gtcgaaagtg
cggecgtcccg
ttgggtggcea
caacggcaag
aatgttgggc

aattaaaaag

tcatgctttc
tatttggcaa
atgtcaaaga
tgacacctga
caatttgaat
ctttctttgt
cacagctctc
tggctgggag
cacattgtct
actgtgtcta
tgcgectctgg
cgctactctt
tggcggtegce
gatctcaaga
gaacaatggg
ttttggegtt
gccgactgtt
acatgacatt
ttgcactcct
gcegtttgtg
ccgegggett
gctccactac
gaaaagctgt
cagcaaaaga
aaaatcatcg

aaaagcccgg
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ttcttgectt
tgtgtcaggc
gttcacccaa
aaccatgagg
gtttcagtat
ggtgtatcgt
atcttcaatt
acaaatttaa
catatggtgc
ccgececgggta
ccgecgttaat
gtaccagata
ccgttatcat
gagttgtgct
gtcgtctcta
ttccattacc
agggcttctg
tgtgcacttt
ttgggegets
cttgctaggc
tcatccgatt
ggttaacggc
aaaacaggga
aaaaaaaggg
cccagcagaa

agaagcccca

ttctatgctt
atcgtggccg
cgctctttgg
tgggcaaccg
gttggggaga
gccgttctgg
gatttacaac
ttgggcagtg
actcaccact
ttatcacggg
ttgcttcgtc
taccaatttc
agagaaaagg
tgatggttct
gacgactttt
tacacgccag
caccttttga
gatagcacaa
tactcggcca
cgcaagtaca
gcggcaaatg
acattggtgc
gtggtaaacc
gaatggccag
ccagtccaga

ttttcctcta

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060



gcgactgagg
tcaatccaga
ataagttacg
acagcaccac
aagaatgcgt
ggcgaccgtg
aaaaaaaaaa
<210> 9

<211>
<212>

<213>

<220>
<223>

<400> 9
atgacgtata

ggcacagccc
tttaggggtt
ccttttaacc
tgtggcagag
aaatctccaa
acggtggacg
gctttctgea
gctggtacgt
aaccttacag
agtggccgtt
cgtgctgacc
gtgcgccacg

aaaggtttcc

atgacgtcag
ctgcctttaa
ctgtggagtt
cttcagcgtg
ggtgaatggc
tgggggtaga

aaaa

15047
DNA
Artificial Sequence

ggtgtttgct
gaaacttgct
tctccctaac
atgtctggga
ggccaagtct
gtttctgagc
ttgccacacg
atttttccaa
gtcgcagccg
gtctatgaaa
tacgccaact
aacttaccac
gccgeegtct

tgggctcctc
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gcatcacttt
tcaaggcgct
tagtttgccg
atgggctggc
actgattgac

gtttaattgg

Synthetic Construct

ttatgccgceg
gcacagaaac
gccctgcettc
ttcttgatcg
actgcacacg
ttggggtact
cattccccac
ttgcgcgaat
agctttacag
ggggttgecg
ccctacatgt
tcccgcagag
atgacatcgg

gtggcgggga

acccctggtg
ggaacttgca
acgcatcata
attcttgaga
actgtgcctc

cgagaaccac

gcatttgtat
acccttctgt
cggagttgca
gtgcacgtgc
atgtctcagt
tggtttattc
tgtcgagtgt
gaccagtgga
agccggccag
ttggtacccc
gagtgacaaa
accaaaatct
ccatgacgcc

taaagggaaa

Page 81

agcggcaatt
ccctgtcaga
ctgtgcgect
catcccggceg
taagtcacct

acggccgaaa

tgtcaggagc
gacagcctcc
ctgctttacg
acccccaatg
gcacggtccc
tacaggcccg
gctcctgetg
aacctgaatt
ctcaccccta
attgttggac
cccttcccag
gaagatttct
gtcatgtatg

tttgagactg

gtgtctgtcg
ttcagggagg
gattcgcgtc
ttagaattgg
attcagttag

ttaaaaaaaa

tgtgaccact
ttcaggggag
gtctctccat
ccagggtgtt
tccttccect
aagagccatt
gcgettgttg
tccagcaaag
caagcctgaa
ctgttcctgg
gagcgactca
gccccttcga
taaccgagga

ttcctgaggg

15120

15180

15240

15300

15360

15420

15434

60

120

180

240

300

360

420

480

540

600

660

720

780

840



gttgaagttg
gtcccttttc
tggttgcctc
gctttcgtta
caaacatggc
agtggttgac
gcgccacgtg
aagagtcgag
cggttacaag
cgcagttgct
tgctagtgcc
cggctggcac
cctttccgaa
tattcaaatc
gtacatcctt
ctcttcactt
tcaaaacgcg
aatgcatctg

ttgttcaact

tggggeggasg
cgggagttgc
aaagattgac
gaaagctcgc
tgttgggacg
cactgctgtg

gagtctacca

actgcggaac
atcttcacag
tctgctggca
gaagctcagt
gttactggca
ccgaatgggc
agactggegg
cccaacacgt
tggtacggtg
agtcatgctc
aacaagactg
tgcatctccg
agagtgagat
ctcaggctcc
aagctggaag
cctcttgaat
gtcggtttct
cccagcagcg
cccceggeca
catcctgatc
tgctgttctc
ctgtatcttc
ccgccaagea

gctgectcggg

gcccaaaggce

gagatcaggc
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gactctacac ctccttcccg cctcaccatg cggtggacat

accttgagtg
ctgtccctga
ataaagaaat
agtacctgca
ctcttgtcgt
aagagccagg
tgcctttgtc
ctgggcggag
cgcccgectceg
agctccttac
ccatcatgaa
ccccggaaga
ctgcggectt
gtgagcactg
gcgttcaggg
ttgggttcga
ccatccctgc
ccactgtgtg
aagagtgctt
agagtagggt
gtgacgcagc
tgctggacac
cagcagaact
cttcgccgaa

ctgtccctgc

cggecgcttcc
aggcaactgc
ccgctacgcc
gcggaggcetg
acagtatttc
ctatcctggg
caacaaggac
ggcaaggaga
tggggcccag
gcactactcc
ccggatggtg
ctgggcgact
agacaggaac
gactgtttca
ttgttgcgag
ccctgccagc
cgccctggcec
gactaccttg
gagaaaaatc
caaccgggtc
gagtcttgaa
ctcctttgac
accccccacc
agttcagcct

cccacgcagg
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atgcgggtcg
tggtggagtc
gcccaatttg
caaattaatg
tccgttaagg
tttgaggatc
gagaaaatct
acacgtgcaa
caggccgaga
ccacctgctg
cattccaagt
gatgaggatc
ggcgcctgta
gtgacccccg
cataagggca
cttgaccgac
gagttgtctg
cagttttatg
atcagcctct
accccggaag
gagtgcttgg
tgggatgttg
gatgagtgtc
cgaaaggcegg

aaggttaagt

aacgccaata
tgtttggctc
gctatcagac
gtctccgagc
agagctggat
tcctcaggat
tccgtttcgg
gagcagtcac
agcacgaagt
aagggaattg
ttgaaaccgc
ttgtgaatac
aaaacgccaa
gaatgccccc
attttgactc
tcgetgggst
gtgaacttga
ctcgtcttgg
gtgaggtgct
aggtcgcagc
ctaggcttga
tactccctgg
gcgctctagt
ggtctgttaa

ctagttgtgg

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



tgatctggcc
ccttaatctc
tgcaccgcgc
tacaccacga
atgccaggat
tttggcattg
cctgagcgga
ctccttgtca
aggtggaccc
tgaggcatgt
gtgggagagg
cttagctgac
ttgcgggttt
caccgttggt
tggcaagatg
acctgctagg

tttggattct

gggcgegaaa
gagccgecegg
gcceggtggt
ctttttatgt
gtcttctcgg
gttcaagcct
agacatcctt

gggccccgtc

ctggctgctt

ccgttgggeg
cagatcttac
aagactgcgc
tgtgggtttc
gagtccctca
cagcagggtg
atctcgggaa
agcgtggaga
tgttgcgggc
gatgcgacta
gtagacatgc
aagtttaagt
gtgatgatgc
tcagttgcta
accggccagg
gagtcccgaa
ggagggtcgc
ggaccgtttc
gtttttgaca
ttttactctt
tacagttatc
cgcgtgegcea
gcacccgacc
cattcttttg
ggtctcggcc

ttgcttaggc
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tgatagctgg gaagatttgg ctggtggctc

gcaatttccc
ctgagccggt
ctcgattagt
ggcagtttga
atttgtctgc
aggatgtcct
tgtcaggtgg
tcacacgccc
accttcaaga
agctcgatga
taacctggcg
ccctcccgaa
ccecgeacgcec
ctgaagatgt
aacccttaga
cacaagctcc
tggggctcac
acgcggtcaa
tcgtctccca
cgggtgactg
cggectttgg
tgggggtttt
cagtcggtgc
agctcctgca
ttgccatttt

ttggcatcgt

ggcacaatcc
gtcgtcatca
gggaatgaat
atcctcgcag
tgcggtggss
cattagatta
gaagtactca
ggtgaaagag
ccctgccacg
caacacgtcc
gatgatactc
cgcaccttct
cccgecgtata
atccttcgca
tcctgcaagc
tgacctgccg
gaaaaaagct
tctccctgtt
gagttttgca
ttttgctccc
tggctgcetgg
tgcttgtgag
accttgggac
tggcaggtta

ttcagactgt
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tttgaacctg
ttggcgtcga
ttgacagctg
actgaatatg
ggacgagaag
gcgcccgceat
gctcaagcca
aaatacctta
caagaatggc
atctttcaag
gaaacgccgc
gtgggtgcegg
ctcggggagg
gatgaactgg
acaggtagcg
ctcccaaaca
gtagggtgct
tttttttcac
gcttttactt
ctcgtgggtg
ctggecttttg
tttgactcgc
cctgttcgca

ctgggcgess

atcctggctg

tgcctgtccc
cccccgtacc
tgaccctagc
aggcttctcc
ccgaagaagt
catcaagtag
tcattgactc
atgtcatgcg
tctctcgcat
cgccttttac
caccctaccc
aaagcgacat
tgggagatgt
cagatgacca
ctggtttagt
atatagacgc
ttgaccaact
gccttttcgce
tattgtgtct
tattttctgg
ctgttggttt
cagagtgtag
gccttgtggt
cacgctacgt

gagcctatgt

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



gctttcgcaa
agttgccttc
cgaccggttc
atgctggtcc
gttggacgaa
agctgtgaag
aaaagtagtc
agttgaccct
cggctactcc
gaagatcaga
tgttgcttgc
ttgtggctct
gcctggcectct
aacagcgctt
ctccatcggg
tgctattgtc
gttgcgcetgg
tgtaaatacg
tcgctatacc
ccctecgeggc
ccgtgectgeg
tgagggcgct
catgggctcc
tgtcctcacg
tgatgttaaa

gtcccggttc

ggcaggtgta
aatgtgtttc
tgtgcaccca
ggccagagcc
aagaaaatca
tgcctgcgag
aaagtttctg
gaatgcaggg
accacaaacc
caaatttcca
tcgatgactt
ggcactaacg
ctctgcacgt
gtggcagggt
ggtatggccc
agctatgttt
ttttctttac
ccctcgggaa
aatgttgccg
gttgccgect
ttgactggcc
tttagaaccc
ggcggggtgt
ggtaactctg

ggggattttg

tgcaaggatg
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gggatcttgt ataagaacag cccccagtga

aaaagtgttg
cctttacacg

agggcatgga

ccattgagca
cggctaggac
tcctccaggce
ctgtcccgtt
tcgtggttga
tcattcttgg
agtccccagg
tgcacatgct
atccgtggtg
ccaggttgtg
ttggcgttca
acaggttgag
ggccacccct
atccccttac
tcttggectt
gccttgtcac
tggccactgc
gtaccatgct
aaaagccttc
tcaccattga
ccagggtttc
ccatagccga

attggactgg

cgcaactaga
ccccatcttc
accctctgaa
tgtggttgcc
gggtggagceg
tcgagcccct

ccctgacacc

tgttggggac

agggggccct

tgttgggatt
cactaacccg
catttcccag
ggaaatcgct
ttgcaaggct
tacctggttg
tattctatgg
ggtcctgtta
cccttatgac
cccggatggg
gttcaccccg
actgaacact
tgggaagatc
cggggttgsc
ttgtccgaat

ccgtgcttat
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tcgtcacttg
cttgccacag
aaacccatag
cagccttatg
atggtagccg
ttttttcctg
tttacaaccg
tttgcccagc
cacctcatgg
tatgtcacca
tttgccgtcc
cgtggcctga
ttggttgttt
gacgtgctgt
ctttgtgtgt
ttagtgtttt
atctctcttt
attcaccatt
acctacctgg
tcccaacttg
gtcaatgtag
aaatgtgtga
ttcaatcaaa
tggcaaggag

tggctcacgt

tcaacctgtg
gatggcgegg
cgttcgccca
accccaacca
aggcagttcc
ccggagtgaa
ctctccggac
tgaatgggtt
cggctttaca
tggtgggttc
ctgtctatgg
ccctgecectt
taatctttgt
gtatcctgct
ttccttgctg
tcttgatttc
ggctccttgg
acaccaacgg
ctgctgtccg
gctcgctcect
ttgggtcctc
ccgctgctca
tgttggactt
tcgcccccaa

cctccggegt

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520



cgaacccggc
gtccccagtg
aggaggagsc
aagtgaattg
caatcacata
caaacccgaa
atggagaatg
tgaagttctc
ttggttcacg
cagaaacaga
tcttgcaacc
cctgecctcegt
cttgcttgcec
cgatggtgcg
aggggtgtcg
actcagcgac
tgcatccaac
gagggtggaa
tgaagctttc
tggacacaca
ccagtccatt
cccaaccccc
gaacggtccc
ggaggccgtt
ttctggtgat

agttgacaac

gtcattgggc
atcaccgagg
attgttacgc
agtgaattct
atcaaagata
ttggaaggag
atgggacatg
ccagcagtcc
ccgtggtctg
tcgtcacttg
aatcaggggt
gcaatggccg
atcattctgt
ttttccgegg
cagtcttgcg
gaagacttgg
atgaggaatg
cttgcccagt
gctgacaccg
cctgtcggca
gagaccagaa
acacccccgc
aacgcctggg
ggcatttacg
gtgttctatg

cctgccgact
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cttttgtttc accgcgtgecg gcgattccgg

aaggattcgc
ccggggagct
gcccttcagg
tcgctggacc
taaatgaggt
gcctctccac
cctggacacc
tggtccggag
cacaaattct
ccttttacag
atttattgca
tgacctcacc
acttgttcaa
ctttcttctt
gcatgaatca
acttcctcac
cggcgggtcea
tggttcaagt
tggcgcctca
gcatttttga
cccttgecegg
ccgcacctgt
gggatgagaa
ttatgggcegsg
aagaagtcca

tggatcctga

tgtcggtgtc
ccggttttgt
tagggtcccg
gccctcagat
cgttcaactt
cttggttgcc
tgtcttctcc

aatgatcagg

cctgggcegca
cgcggtcatg
agtcccaata
gtaccgtagc
gcgatacttt
tgagtcacta
aaaattgact
atttatagag
cgataaagtt
actttcaccc
cctgaaggtc
gtctaaaatg
gcccatttcc
cggtttgaac
gaaaaagtat

CgacCaacaca

gaggggaacc
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cacacgggat
aatgtgacac
cttggtgacg
ctctgcgect
ctgtgegtgt
gttggttttt
tttggaatgt
ctcttgacag
ctaaccggtt
aatgtgagca
gttgegtgtg
ctgcatgccg
gcggagggaa
accggtgccc
gattttaagt
gccgcctacg
cgaggtgtcc
ggtgacattg
ggcaatgtta
actgtggcgc
ctcccaccaa
aaaaaaaagc
caaaaatttt
gacgcgtggg

ttgtgtggac

caaacaaaca
ccaccaaatt
tgaaggttgg
tactcgctgc
tttttctect
tcatcttgaa
tcgcactgtc
cagccctaaa
ttgttgcaga
cctatgcatt
gcgttgtgcea
tcctggtcgg
agttgaggga
tcgccatgaa
gctttgtttc
ccaaagcact
tggccaaact
ttgtcgccct
agcacactct
gcgtcgtaga
aggttttgga
ggcgcaagat
gggataagaa
aatgcctcag

acaccaccat

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080



agacaacagg
caacccggag
cagtatgatg
aattgacaaa
ttgacccgct
ttccacaacc
ttgaaggacg
gtgctcctgc
tctcccaggt
gattttgagt
tgtgacatta
aggggcaacc
tacaagaccc
gccactccag
ctatatgtgc
cctaaacagt
gacctgtcca
tttgctcatg
tccatggccg
atcgacgttt
cttaagaagc
gttgcgetgg
tttaactcac
ggtaggtgtc
tggtttgccg

gtgctgaact

ccttaccatg
agcggaaaag
aatgtcgacg
ctccagggcc
gtggtcgegg
ggacctttac
cggtcgagca
gttccgctgt
tgctcgccecg
ctgaagctac
gacgeggega
ctgaacgggc
ccagcgacac
taactgatgg
cgaccattcc
tgactgagca
cccaaggctt
taggtaagtg
gaataaatgg
tgtgtgcaca
agtattgcgg
cccaccgggc
ccatcgccct
ttgaggctga
ccaaccttct

gttgtcacga
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tccgtctggt aggaagtttc tagtccctgt

tttatgcttc
ctcagtggga
gcgaactgac
tgactaagga
cggecttggtt
cctagggcct
cggccaacac
tccttcgett
tcacggaccg
caaagaggaa
tgcacctgag
aagaggggtt
cgggagececg
gcgctccatc
agcgtctgtc
cgggtgtgaa
tgtgttacct
cccgectgtc
gaacaggttc
agctgtgcga
taaaaagaag
ggcgctgagt
tgggaaaaat
tctcgecttcc
ttatgaactt

cctattggtc

agctgctaag ctttctttag atcaggccct

cgccaaagaa
gcagtgttta
gttactgaga
gtgaatttga
ccggtcgcega
atagacgtcc
ggaaatactg
gtagcactta
attggccttc
ctaatgaaca
gtgcacgegg
ctggccacga
cttgattacc
gatgccgegt
ggagttctac
caccggccct
ccaaccaagg
gaaaactggc
accaggacca
ggtgtcaccc
aaatttaagg
tgcgatcgat
gcctgtgetg

acgcagtccg
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gtggaaaaat
aactgctagc
cagcggtaaa
aagtagctag
taccagccga
tgatctccgg
gggtcaatgg
gtgcgcaaat
cttacaagtt
caagatttgg
ccgecctgect
ccatgccctc
ttgactccag
tgaaggacct
gcctcgtgeg
ctacctatcc
atattcaaag
aaactgttac
tacttggcac
agggtttcat
agctacagac
ccacgcctgc

aggagcattt

gcgcagtgac

tgaagagaat
cgccageggce
gatagtcagg
cgaagttgag
tggtggcgtc
tgctgacgca
cgcgetttgg
aatacaggcc
gtaccctgtt
agacatacct
tacgcccaac
cgggtttgaa
accagactgt
ttctaaatat
aaaatatctg
tgccaagaac
catccctgag
accctgcact
caacaacttc
gaagaaggcg
tccagtcttg
aatcgttcgc
accgtcgtac

taagagaggt

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



ggcctgtcgt
tatgcacagc
ttacaagacc
gacgacctcg
cacctgaatt
ccttcattcc
attctcgcgg
gcagccgcaa
gaacttgtgg
ccgttcttct
gtgtgtggtt
gtttaccaca
ggttctgggt
gaggtcttaa
ggcctcaccc
cgcgggataa
ctccccacct
ttcatcatcg
agtgatgtca
acgtgccggt
ggccegtggg
gaagcagcgt
tgtctgggss
gatatcatgc
gccattcagc

tatgtggaaa

ccggtgaccc
atatggtgct
agctaaagtt
tgttgtatgc
tgatgttggg
taggttgtag
cccttgecta
tactcatgga
ttggaatggc
tgtccatgtg
attgcggagc
cccactttca
cctgcgatga
gacaagtccc
cccttgaccc
ggggaaatga
gcaaagacat
gcccacctgg
tttacacgcc
tcaatgtccc
ttcgcatcct
attgcaatca
atttcaaaca
ctcagactca
cagattacag

gacctgtcaa
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aatcacctct
tagttacttc
tgaagacatg
cgagtctccc
atttcagacg
aataataaat
tcacatgaag
cagttgtgct
gcagtgcgcc
ggaaaagctc
ttcagccccg
ccagcattgt
gtgcaaatcc
ttataagcct
aggcagatac
agttgacctg
agacatggtt
cgcagggaaa
aacccatcag
ggcaggcaca
tgccggeggt
ccttgacgtc
actccacccg
actgaagacc
ggacaaactc

gtatgggcaa

gtgtccaaca
aaaagtggtc
ctcaaagttc
accatgccaa
gacccaaaga
ggccgccagt
gcgagtaatg
tgtctagagt
cgtaaggacg
aggtcaaatt
tatgctactg
ccagtcataa
cctacaggga
ccacggacta
cagacccgcc
ccagatggtg
gctgtggect
acacactggc
accatgcttg
acgctgcaat
tggtgtccag
ttgaggcttc
gtgggttttg
atctggaggt
gtgtccatgg

gtcctcaccc
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ccatttatag
acccccatgg
aacccctaat
actatcactg
agactgcaat
tagtacccaa
tttctgagta
atgatcctga
gctatagttt
atgaggggaa
cctgtggect
tatggtgtgg
agggtacaag
ttcttatgca
gtgggttggt
attatgccag
ccaatgtgtt
ttcttcaaca
acatgatcaa
tccctgceccc
gtaagaattc
tcagcaaaac
attctcattg
ttggacagaa
tcaacacaac

cctaccacag

cttggtgatc
ccttectgttt
cgtctattcg
gtgggttgaa
aacagactca
ccgtgacaga
ctacgcctcc
gtggtttgaa
ccccggeecg
gaagttgaga
tgacgtttgt
ccacccggceg
ccctctggat
tgtggagcag
tgctgtcagg
tactgcccta
gcgcagtagg
ggttcaggat
ggctttgggsg
ctcccgtacc
cttcctggat
taccctcacc
ctatgttttt
tatctgtgac

ccgtgtaacc

agaccgagag

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



gatggtgcta
ttgcccacta
catgcaatct
aaaggcacac
aataacaaag
gacaagcgceg
ccgctcccca
gctaaactcc
aattggccag
atcggagccg
tactatctca
accggccgaa
gagtccctcc
catgtcactt
gtttcaagcc
gatcttgagg
ttcaaggaag
cgccatttca
tctacggtgt
tctgcacatt
ctgtctagtg
ttctcgecttg
tatctgtacg
gcacgccaga
ccgggtectg

agccttttcg

tcactattga
aagattcact
ttgtgtatga
ctgtcaacct
agtgcacggt
ttgtagattc
aggtcgcaca
cggcggaact
accggctggt
gctatatggt
cacaatttgt
ttgaggtaga
cacatgcctt
ctaaatatct
ccgggaaagc
cttacctcca
ttcgactgat
cctggtacca
acctggaccc
ggggagctga
cgcaccatgg
atgacccagt
agttcaccgg
aagggaaaat
ccattgaacc

acaaaatttg
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ctccagtcaa
caacaggcaa
cccacacagg
tgccgtgcac
tgttcaggct
tcttcgcegcec
caacttggga
tgcaccccac
tgctagcctc
gggcccctca
caaagggeag
ttgtcgagag
tattggcgac
cccacgcttc
cgcaaaagca
tccagagacc
ggtctggaga
gcttgcaagt
ctgtatgggc
ccttgcagtt
tgaaatgcct
gaggtacaaa
aaacggtgag
ttataaggcc
aacattgggc

ccaacttttt

ggcgccacat
agagcccttg
caactgcaga
cgtgacgagc
ttaggcaatg
atttgtgcag
ttttatttct
tggcccgtgg
cgccctatcc
gtgtttctag
gctcaggtgc
tatcttgatg
gtcaaaggca
cttcccaagg
gtttgcacat
cagtctaagt
gataagacgg
tatgcctcgt
cctgecccttt
accccttatg
cctgggtaca
cacacttggg
gactgggagg
actgccacca
ctgaactgaa

gtggatgctt
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ttgatgtggt
ttgctatcac
gcatgtttcg
agctcatcgt
gggacaaatt
atcttgaagg
cacctgattt
tgacaactca
acaaatatag
gcactcctgg
ttccggagac
atcgggaacg
ctaccgttgg
aatcagttgc
taacagatgt
gctggaaagt
cctactttca
acatccgagt
gcaacagaag
attatggtgc
gaattctagc
ggtttgaatc
attacaatga
gcatgagatt
atgaaatggg

tcacggaatt

cacattgcat
cagggcaagg
tcttcctgca
attagataga
cagggccagt
gtcgagctcc
gacacagttt
gaacaacgaa
ccgecgegtgc
ggttgtgtca
ggtcttcagc
agaagttgct
gggatgtcac
ggtggttggg
gtacctccca
gatgttggac
acttgaaggc
tcccgttaac
agtcgttggg
caaaatcatt
gtgcgcggag
ggatacagcg
tgecgtttcgt
tcattttccc
ggctgtgeag

tttggtgtcc

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760



attgttgata
gttgtcttct
cctgagcaat
cgcctgggga
tgatgaaatg
gaaacaggtt
ttttcagcat
catgctacac
gggtcaagtg
acaatggctc
ttttgttgtg
aggggcaact
cggcaagcag
gaccgatgta
agcgagggcc
gcccagttcc
actcaccaac
aatatctcag
cacctagaat
ctcaggcgtt
ccaccgcagc
cgtccattga
acatcactgt
tgctttcctc
tcggcaacgt

ttaaggagtt

tcatcatatt
gtatccgact
tacagaagat
actaagcatc
gtgtcgcegtc
gtgagcgaag
cttgctgcca
aacctagtca
tttgccattt
atagctgtgc
ctgtggctgc
tttctttcga
ccgctgagat
gccagagtga
acttgaccag
accccgagat
tcatctgcgc
ccgtgtttca
ggctgegtcc
cgcctgcaaa
tgcaggcttt
ggcgattcgc
cacggccaat
ttgcctcttc
gtcaggcatt

tactcagcgc
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tttggccatt
ggtttgctcc
cctatgaggc
ccttggggst
gaatgtaccg
ctacattgtc
ttgaagccga
tgtcagggtc
tcccaacccc
attcttccat
gaattccaat
actcacagtg
ctacgaacac
tcatgacgaa
tgtttacgcc
atttggaata
cgaacacgac
gacctattac
cttcttttcc
ccgtgtttca
gctgtcctcc
aaaagccgtc
gtaacagatg
tatgcttctg
gtggctgtgt

tctttggtgg

ttgtttggct
acggtactcc
cttcctttcc
gctttggcac
catcatggaa
tcgcataagt
gacttgcaaa
gaatgtaacc
tggttcccgg
attttcttct
actacgtact
aattacacgg
agcgggtctc
ctagggttct
tggctggegt
gggaatgtga
gggcagaaca
caacatcagg
tcttggctgg
gttcgagtct
aagacatcag
aatgccgcac
agaattactt
agatgagtga
gtgtcaactt

tcgaccacgt
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tcaccatcgc
gtgcgcgctc
cagtgccaag
cacaaggtgt
aaagcaggac
ggcttggatg
tatttggcct
atagtgtata
ccaaaacttt
gttgcggctt
gtttttggtt
tgtgcccacc
tttggtgcag
tggttccacc
tcttgtcttt
gtagagttta
ccaccctgeg
tcgatggegg
ttttgaatgt
ttcagacatc
ctgtcttagg
ggcgatagga
gcattcctct
aaagggattc
taccagctat

gcgactgcett

aggctggctg
taccattcac
tggacattcc
caactctgat
aggctgectg
tggtggctca
ctcggctgcec
atagcacttt
ctgattttca
cttgtactct
tccgectggtt
ctgcctcacc
gatagggcat
tggcctttcc
cagctacaca
tgttgacgtc
tcgccatgac
caattggttt
ctcgtggttt
aaaaccaaca
catggctact
acgcccgtgt
gatctcctca
aatgtggtct
gtccaacatg

catttcatga

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320



cacctgcgac
tttgaatgtt
tttttctggt
agctcccatt
ttgaatcaaa
attgtctcct
gtgtctaccg
gccctggetg
tactcatgta
cggtcacccg
ctcaaaagag
caatggggtc
tggcgttttc
gactgttagg
tgacatttgt
cactcctttg
gtttgtgctt
cgggctttca
ccactactgt
aagctgttaa
caaaaaaata
atcatcgccc
aacccggaga
cccagtgaac
acttgcaccc

caccacactg

catgaggtgg
taagtatgtt
gtatcgtgcc
tacagttgat
agtttgattg
acggtgccct
ccggatatta
cgttgatttg
ccagatatac
tcgttataga
ttgtgcttga
gtccctagac
catcacctat
gcttttgcat

tcattttcag

gggggtgtac
gctaggccgc
tccgattgceg
taacggcaca
gcggggagtg
agaagggegag
agcaaaatca
agccccattt
ggcaattgtg
tgtcagattc

tgcgecttat
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gcaacagttt
ggggaaatgc
gttctgtttt
ttataacctg
ggcagtggag
taccaccagc
ccatgggcegg
ttttgtcatt
caactttctt
gagaaggggt
tggttccgceg
gacttctgca
acgccaataa
cttttaattt
agtacaaaca
tcagccatag
aggtacattc
gcaagtgata
ttggtgcccg
gtaaacctcg
tggccagcca
gtccagaggc
tcctcttgceg
tctgtcgtcg
agggaggata

tcgcgccaca

tagcctgtct
ttgaccgcgg
gctgegctceg
acgatatgcg
acttttgtca
catttccttg
tatgtgttga
aggttgacaa
ctggacacca
aaagttgagg
gcaaccccta
atgacagcac
tgatatatgc
tcttgaattg
aggtcgcgct
aaacctggaa
tggcccctgce
accacgcatt
ggttgaaaag
ttaaatatgc
gtcaatcagc
aagggaccgsg
accgaagatg
atccagactg
agttacactg

gcatcacctc
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tttcgccatc
gctactgctc
tcaacgccgc
agctgaatgg
tttttcctgt
acacggccgg
gtagcatcta
aaaactgtat
aaggcaatct
ttggagacca
taaccaagat
agctgcacaa
cctgaaggta
tgctttcacc
cactatggga
attcatcact
ccaccacgtt
tgtcgtccgg
cctcgtgttg
caaataacaa
tgtgccaaat
gtaagaaaaa
acgtcaggca
ccttcaacca
tggagtttag

catcgtgatg

ttgttggcga
gcaattgctt
cagcaacagc
cacagattgg
gttgacccac
cctaatcact
cgcegtettt
gtcctggcgc
ctatcgttgg
cctaatcgac
ttcagcggaa
aaggtgcttt
agtcgcggcc
ttcgggtaca
gcagttgttg
tccagatgcc
gaaagtgccg
cgtcccggcet
ggtggcagaa
cggcaggeag
gctgggcaag
taagaagaga
tcacttcacc
gggcgetgga
tttgccgacg

ggcttacatt

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880
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cttggagctc ctcagtttca caattggaag aatgtgtggt gaatggcact gattggcact

gtgcctctaa gtcacctatt caattagggc gaccgtgtgg gggtagagtt taattggcga

gaaccatacg gccgaaatta aaaaaaaaaa aaaaaaaaaa aaaaaaa

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

10

DNA
<220>
<223>

<400> 10
atgacgtata

ggtacagccc
tttaggggtc
ccctttaacc
tgtggcggag
gaatctccaa
ccggtggacg
gctttctgeg
aatagtgcgg
gaatctacag
agtggctgtt
tgtgttaacc
gtgtgctatg
gagagtctcc
gttgaagttg
gtccaagttt
tggctgtctc

gcttccaccg

15444

gttgttggct
aaaacttgct
tatccctagc
atgtctggga
ggccaagtct
gtttctgagc
ttgccacgtg
atttttccaa
gtcgcagctg
gtttatgaac
tatgccaatt
aacctaccgc
gctgacgtct
tgggcccctc
attgcgaatc
gcctttataa
cccgctgata

gaagttcaga

Artificial Sequence

Synthetic Construct

ctatgtcgtg
gegegggaac
accttgcttc
tacttgatcg
actgcacacg
ttggggtgct
cattccccac
ttgcacgaat
agctctacag
ggggttgecg
ccttacacgt
tcccgcagag
atgacattgg
gtggcgggga
gactccacat
gccctgggag
ctgtccctga

acaaagagat

acatttgtat
gcccttccegt
cggagttgca
gtgcacgtgt
atgtctcagt
gggcttattt
tgtcgagtgc
gaccagtgga
agccggtcag
ttggtacccc
gagtgacaaa
gcccaagcect
tcatgacgct
caaaggaaaa
ttccttcccg
tggtgtttcc
aggaaactgt

tcgccatgct
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agtcaggagc
gacagccttc
ctgctttacg
acccccaatg
gcacggtctc
tataggcccg
tcccccgecg
aacctgaact
ctcacccccg
atcgttggac
cctttceccgg
gaagactttt
gtcatgtatg
tttgaaatag
ccccaccacg
atgcgggtcg
tggtggcgct

aaccaactcg

tgcgaccatt
ttcaggggag
gtctctccac
ccagggtgtt
tccttecttt
aagagccgct
gggcctgetg
ttcaacaaag
tagtcttgaa
ctgttcctgg
gagcaactca
gcccctttga
tggccggagg
ttcccaagga
cagtggacat
agtaccaaca
tgtttgactt

gctatcagac

14940

15000

15047

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



caagcatggt
agtaactgac
ccgccactta
aagagttgag
caatcacaaa
cacggtcgct
taccagcgcc
tggttggcac
ccttcccgag
tatccaaatc
gtacgtgctc
ttctctgctc
cccagatgtg
aatgcacttg
tcgcccggcet
aggaggagag
tgaggaatgc
aaaaattgac
gagggctcgc
ggttgaggcg
tcctgccatg
gtctaattgc
cgtgctctct
tggcccgcega
tctgttgaaa

ggttgatcta

gtcgctggca
gcgaatggac
agactggtag
cccaatacgt
tggtacggtg
caccgcgctt
aacagggctg
tgcgtttccg
agagtgagac
ctcaggctcc
aagctggaag
ccccttgaat
gctgaagttt
cctagttgtg
tccccagtca
caccctgatc
tgttgttccc
cagtacctcc
ccgeccgageg
gcgaaccaga
actcaggagc
tactaccctg
aagttggagg
cccgcactgc
ctggtcaacg

aaagtttggg
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gcggaggectg caagttaatg gactccgagc

agtacctaca
ctatcgtcat
aagaacctag
tgccattggt
ctggaaagag
tgcccgctca
agcatctcga
ccattgtcaa
ctttagatga
ctgcggectt
gtgtgcactg
gtgttcaggg
ccggatttga
tcatcccagc
ccactgtgtg
aggtgtgctt
agaacaaaac
gtgatgcagc
cgatggacac
cgaccaaaca
ctttggacaa
cacaaggtga
aggttgttcg
cgaacgggct
cccaggcaac

tcaaaaatta

acagtatttt
cctccctggg
tggcgaggat
ggcaaggaaa
cgaaacccag
gcactattcc
ccggattgtg
ctgggctact
ggacaggaac
gacagtctct
ctgttgtgag
ccctgcctgc
tgctctggct
gactatttcg
agggaaaatc
caaccgggcc
aagccttgga
ctcctttgat
gctccatgtc
agactcggtc
cgaggttcgt
tgaggaatat
cgacgagctc
ttcagaaatg

cccacggtgg

Page 92

tgtgataggg
tttgaggacc
gagaaaatct
gcacgctttg
caggccaaga
ccgcctaccg
aattccaaat
gacgaggatc
ggtgcttgtg
gtggcccctg
cataagagcg
cttaaccgac
gaaatgtccg
caattctttg
atcagccttt
accccggaag
gaatgcttag
tggaatgttg
aaccagcacc
cctttgaccg
caccgtgaga
gggctcacgc

aaagaccaga

atggcccggg

acaccgccac

aaagctggat
tcctcagaat
tccgatttgg
gtgcggctgc
agcacgaagt
acgggaactg
ttgaaaccac
ttgtgaatac
tcggcgccaa
ggatgacccc
gtcttggtcc
tggctgaggt
acgaccccaa
cccattatag
gtcaggtgat
aggtcgeggce
ccaagcttga
tgcttcctgg
gtgcttcggt
ccttctecgcet
ggctgatctc
caactggatc
tggaagagga
cagctgagca

cccctccacc

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640



aagagttcag
tgctccgegc
tcctaacggt
gccgatgaca
agtgacgcct
gatggcgccc
ggaagaagca
agcatcctca
tctggaggtg
tgacatcaac
cccaagacac
aagggagaaa
tgaccctgcc
gcgcaacacg
aaagatgata
ccctgcacct
tattccacgc
ggcatcctct
gcgggggttt
tactgatttg
gaaaaagaac
ccatctccct
ttggggtttt
tggtttcgct
ttttggctgc

cactgcttgt

cctcgaaaaa
aggaaagtca
tgggaagact
cctctgagtg
ttgagcgtgc
tcgagtgagc
aatctggcgg
cagactgaat
gggggecaag
cctgtgectg
tcagctcaag
gaagcgtgcc
acgcaggaat
tctgectttcc
ctcgagacgc
tccgtgagtg
atcctcggga
gaggaaaaac
gacgagagca
ccaccttcag
gctgaaaggc
gttttcctct
gcagctttta
ccccttttgg
tggttggctt

gagtttgatt
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taagagcctg ccagagaaca agcctgtccc

caaagtctgc
gatctgattg
tggcegttgg
agcctgcact
cggcccctat
caatttttgt
caacaacgct
atgaggctcc
aagctgagga
tatcatcaag
ccatcatcga
tccgcatcat
ggctttctcg
aggcgtttcg
cgccgcccta
cagagagcga
aaatagaaaa
cggcatacaa
cagcagctcc
acggtgtaga
tcctcgaccg
cacacctctt
ctctattttg
gtgtgttttc
ttgctgttgg

cgccagagtg

tggcagcccg actttgaggg gcaacaatgt

tggtcctctt
tatgcccgtg
tcctgcaccg
gtctgcaccg
gacataccag
ttccctagca
aattctgagt

cagctccttg

ctcgggegesg
gcgtgaggct
catgtgggat
catcttagac
cccgtgtggg
ccttaccatc
caccagtgag
ccaacccgct
gtccgcaggt
tgcggacggg
attgagccgt
caaatctgac
cctcttttta
tgggtcttct
tttgttcaag

taggaatgtc
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gatctttcga
ttgcaacata
cgtaaagctg
cggcaaaaat
gacgaaccta
ccactgcaga
gaaacctcgg
tcaagcgtta
ccctgcagtg
tgtgatgcga
agggtggaca
ggcaggcttg
tttgtgatgc
ggttcagtcg
atgatcaacc
aaggactccc
acgggtggceg
gg88ggeccsc
caggttttta
agtggttatt
tgttacagct
cggecgegtgc
cctgtgtccg

cttcattctt

caccatccga
tttctggacc
tgtcccgacc
ttcagcaggt
tagatctgtc
acataggtac
atataccgaa
agatcacacg
ggcatctcca
ctaagcttag
tgctgacttg
agtttcttcc
tgcctcacac
ccactgaaga
agggaccctt
tgatatcgtc
ccggettgtt
tgcagacggt
acctcgtctc
ctccgggtga
acccattctt
gcatgggggt
acccagtcgg

ttgagcttct

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

4200



caaaccttgg
tcttggcagg
tgttacagac
ctggggatct
acgtgcgact
ggaccctatt
acaaccctct
gaccgtggtc
ggcggecees
attccgagcc
tgaccccgac
tggtgtggss
gggaggagsc
gcttgetggg
gtgcaccaac
gtgcatctcc
tcaggaaatt
gagttgcaag
ccttacctgg
caccatccta
tgtggtgttg
caccccatat
tgcaccggat
gctgtttacc

ctcactgaac

cgacgggaaa

gaccctgttc
ttactgggcg
tgtatcctgg
tgcataagaa
aggtcgtcac
ctcctcgcca
gaaaaaccca
gcccagectt
gcgatggtgg
cccttttttce
acttttacta
gactttgccc
ccgcacctca
gtttatgtaa
ccgtttgecg
caacatggcc
gccttggttg
gctgacatgc
tttctttgtg
tggttggtgt
ttagtttctc
gacattcatc
gggacctact
ccgtctcagc
accgtcaatg

attaagtgcg
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gcagccttgt
gggcacgcta
ctggagctta
cagctcctaa
tcatcgacct
ctgggtggcg
tcgecgtttgc
atgaccccaa
ctgaggcagt
ccaccggagt
cagccctccg
agctgaatgg
ttgctgccect
ctgcagtggg
tccctggcta
ttaccctgcc
ttttgatttt
tgtgegtttt
tgtttccttg
ttttcttgat
tttggctctt
atcacaccag
tggccgecegt
ttgggtccct
tggtcggatc

taacagccgc

tgtgggcccc

catctggcat
tgtgctttct
tgagattgcc
gtgcaatcgg
tgggtgctgg
ccagttggac
ccaagccgta
cccaaaagtg
gaaagttgac
gtccggctat
attaaaaatc
acatgttgcc
gtcttgecggt
cgggecetggt
cttgacagca
cgtttccatc
acttgcaatc
ctggttgcgc
ttctgtaaat
aggtcgttac
tggcccccga
tcgcecgtgcet
tcttgagggt
ctctatgggc

acatgtcctt
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gtcggtctcg
tttctgctta
caaggtaggt
tttaacgtgt
ttttgtgcgc
accggccgaa
gaaaagagga
aagtgcttgc
gtcaaagttt
cctgagtgta
tccaccacaa
aggcaaattt
tgctcgatgg
accggcacca
actctttgca
cttgtggcag
ggaggcatgg
gccagctatg
tggttctctt
gtgccttcgg
actaatgttg
ggtgttgccg
gcgttgaccg
gctttcagaa

tccggeggss

acgggtaatt

gtcttgccat
ggcttggcat
gtaaaaagtg
tcccttttac
caaagggcat
gccccattga
ttacggccag
gggtgttaca
ccgctattcc
ggatcgtggt
acctcgttct
ccaagccttc
cgttgcacat
acgatccgtg
cgtccagatt
gattcggtct
ctcacaggtt
tttgggtgcc
tgcatcccct
gaatcttggc
ctggtcttgt
ccttggctac
gtcgtaccat
ctcaaaagcc
tgttcaccat

cagctagggt

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



ttccggggtc
tgattgcccg
tggccgtgcec
cgccttectgc
gcttgtcggc
aggccagttt
acctaaggtc
ggtaccttca
caccgtccaa
gcccttggtt
gagtgtcttc
cctgatgatc
cagcctcggt
gcaggcagtg
accagtccca
taagcaccgt
cttgcgatac
tcacgagtca
tacgaaatgg
ccaattcatc
ggttgataag
ccagctctcg
cgacctaaag
cgggtccaaa

cgtgcccatc

ggaccggttg

ggcttcaacc
aattggcaag
tattggctga
ttcaccgcegt
gttcacacag
tgtaatgtgg
ccgctcggtg
gatctttgcg
cttctgtgtg
gctgtggggt
tcctttggta
aggcttctaa
gcagtgaccg
atgaacttaa
gtgcttgctt
tgcctgecatt
tttgccgaag
ctgactggtg
actgatttta
gaggctgcct
gttcgaggta
cccggtgaca
gttggcagta
atgaccgtgg
cccctcccac

aataagagga

X20718SequencelistingST2516Dec2016
ttttgatgtg aaaggggact tcgccatagc

aaatgcttga
gagctgcccc
catcctctgg
gcggcegattc
gatcaaacaa
cgcccatcaa
atgtgaagat
ccttgctcgc
tgtttttcct
tttttatctt
tgtttgtgct
cagcagctct
gatttatcgc
gcacctatgc
gtggtgttgt
atgtccttgt
ggaagttgag
ccctcgctat
agtgctttgt
atgcaaaagc
ctttggccaa
ttgttgttgc
ccaagcatac
cgecgtgtcegt
cgaaagtcct

agagacgcag

caagacccaa
agtcgaaccc

tggatccccg

acaaggagga
gctgagcgaa
tggcagccac
tgccaaaccc
cctgtggaga
gaatgaggtt
atcttggctt
taacaggaac
agatcttgca
cttcctgect
gcacctcctt
tggcgatgga
ggaaggggtsg
gagactcaat
ttctgcgtcc
acttagaatt
acttgaagcc
tcttggccac
cctccaggcc
tgatccaacc
ggagaacggc

gatggaagcc
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ttctgcgagg
ggtgtcattg
gtgattaccg
ggcatagtca
ttgagtgaat
ataattaaag
gaactggaag
atgatgggac
ctcccagctg
acaccatggt
agggggtcac
gcaactcagg
cggatgatgg
gccataattt
gtgttctcta
tcgcagtcct
gacgaagact
aacatgagga
gagcttgccc
tttgctgata
acgcctgttg
attgagacca
cccacgeccc
cccaacgcct

gtcggcatct

atggatggac
ggaatggatt
aagccggtga
cacgcccctc
tcttcgectgg
acgtatgcga
gaggcctctc
atgcctggac
tcctggtccg
ctgcgcaagt
tcgccttcta
ggcatccgct
ttgtgacctc
tgtacctgtt
aagccttctt
gcgggatgaa
tggacttcct
atgcagcggg
agttagtaca
ccgtggcacc
gcagtatctt
gagtccttgc
cacccgcacc

ggggggatga

ttgttatggg

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320



tgggaagaag
ccatgataac
tgagaaggga
ctccccatct
ggaagctgca
gacagccaaa
ggagcagtgt
gttgttactg
cctgtgaatt
cacccggttg
cttatagacg
ccgggaaaca
gaaattgcac
gaaattggtc
gttttacaga
ccagtgcacg
gtcttggcta
gtccttgatt
gaggatgcceg
cctggagttc
attcatcggc
tttccaacca
cgagaaaact
aagactagga
agtggtgtca

aacaaattca

taccaaaaat
acagatgcgt
actctgtgtg
ggcaggaagt
aagctttccg
gaactggaga
ttaaactgct
agacagcggt
taaaagtggc
caagaccggt
tcttgatctc
ctgggatcga
tcagtgcgca
ttccttataa
atacaaggtt
cggctgectg
cgaccatgcc
atcttgattc
cattaagaga
ttcgecttgt
cttccactta
aggacattca
ggcaaactgt
caatactcgg

cccagggctt

aggagctgca
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gaattccggt gatgtgtttt acgaggaggt

tttgggacaa
gggagtgect
ggcatactac
tcctggtccc
tagagcaggc
aactgaaaag
agccgccagce
gaaaatagtt
cagtgaggtt
tgatggtggt
tggcgctgat
tggttcgctt
aataatacag
gctgcaccct
tggagacata
cctcacgccc
ctccggtttt
caggcctgat
cctctccaag
gcgtaagtac
ccctgccaag
gagcgtccct
tactccttgt
cactaataac
catgaaaaaa

gactccggtc

cagagttggt gaccctgccg actttgaccc

cattgaagac
cgtcaaccca
ccttagcatg
aataattgac
ggcttgaccc
aaatttcaca
gagctaaaag
gttgtgctcc
gcatctccta
tgggattttg
gcttgtgaca
gttaggggca
ccttataaaa
aatgccactc
gagttgtatg
tgccccaaac
tatgacttgt
ctgtttgctc
aattccatgg
gaaatcgacg
accctcaaga
ttcattgcgc
gcgtttaact

ttgggcagat
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aaggcttata
gagagcggaa
atgaatgtcg
aaactccagg
gctgtggtceg
accggacctt
acgcagtcga
tgcgctccgce
agttactcgc
aggccgagsc
ttaggcgegg
accctgagcg
cccccagtga
cggtgactga
taccgaccat
agttgacaga
ccacccaagg
atgtgggtaa
ctggaataaa
ttttgtgcgc
agcagtattg
tggcccaccg
cgcccatcgc

gtcttgaagc

atgtctacac
gagcccaatg
acggtgagct
gcctaactaa
cggeggcettg
caccctagga
gcataaccaa
agttccttcg
ccaccacggg
caccaaagag

cgacgcaccc

ggtaaaaggg

cactgggagc

cggtcgttcc
tccagcgtct
gcacggctgt
ctttgtcttg
gtgcccgcect
tgggaacagg
acaggccgtg
cgggaagaag
ggcagcattg
actcgggaaa

tgaccttgca

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880



tcctgtgacc
cttgcctgtg
gtcacgcagt
tctgtatcaa
tttaaaagtg
atgctcaagg
cccaccatgc
acggacccaa
aatggacgcc
aaggcaaaca
gcttgtttgg
gcccgcaagg
ctcaggtcca
ccgtatgcca
tgtccagtca
ccccccctag
cctccacgaa
taccagactc
ctaccagacg
gtcgctgtcg
aaaacatact
cagaccatgc
acaacgctgc
ggttggtgtc
gtcttgaggc

ccagtgggtt

gatccacacc
ctgaggagca
ccggegeggt
acaccattta
gtcaccccca
ttcagcccct
caaactacca
agaagacagc
agttagtccc
atgtttctga
agtacgatcc
acggctacag
atcatgaggg
ctgcctgtgg
taatctggtg
ggaaaggcac
ctgtaatcat
gccgeggatt
gtgattatgc
cttccaatgt
ggctccttca
ttgacatgat
aattccctgc
ctggcaagaa
ttcttagcaa

ttgattctca
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cgcaattgtc
tataccatcg
gactaagaga
cagcttggtg
tggccttctg
gatcgtctat
ctggtgggtt
tataacagac
caaccgtgac
atactacgcc
tgagtggttt
ttttcctggc
gaagaagtct
ccttgatgtt
tggccatccg
aagccctcta
gcatgtggag
agtctccgtt
tagtaccgcc
gttgcgcagc
acaggtccag
caaggctttg
tccctecccgt
ttccttcctg
aactaccctc

ttgctatgtt

cgctggtttg
tacgtgttga
ggtggcctat
atatatgcac
tttctacaag
tcggacgacc
gaacatctga
tcgccatcat
aggatcctcg
tcggeggetg
gaagagctcg
ccgeegttct
agaatgtgcg
tgtatttatc
gcgggttctg
gatgtggtgt
cagggtctca
aggcgtggca
ttgctcccca
aggttcatca
gatggtgatg
gggacgtgcc
accggcccgt
gatgaagcag
acctgtctgg

tttgacatca
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ccgccaatct
actgctgcca
cgtctggcga
agcacatggt
accagctaaa
tcgtgctgta
acctgatgct
ttttgggttg
cggccctcgc
caatactcat

tggttgggat

tcttgtccat
ggtactgtgg
acacccactt
gctcttgtag
tagaacaagt
cccctcttga
tcaggggaaa
cttgtaaaga
tcggtccacc
tcatttacac
ggttcaacgc
gggttcgcat
cgtattgtaa
gagatttcaa

tgcctcagac

tctttatgaa
cgacttactg
cccgattact
actcagttat
gtttgaggac
cgccgagtct
gggttttcag
taggataata
ctaccatatg
ggacagttgt
ggcgcagtgc
gtgggaaaaa
ggccccagct
ccaccagcat
tgagtgcaaa
cccgtacaag
cccaggcaga
cgaaatcgac
tatcaacatg
cggtgectggt
gccaactcat
cccagcaggc
cctggeccggc
tcaccttgat
acaactccac

tcaactgaag

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



accatctgga
cttgtgtcca
caggtcctca
caaggcgcca
caaagagccc
aggcaactgc
caccgtgacg
gctctaggca
gccatttgtg
ggattttatt
cactggcccg
ctccgcccta
tcggtgtttc
gaggctcagg
gagtatcttg
gacgtcaaag
ttccttccta
gcagtctgca
acccaatcca
aaagacaaaa
agctatgcct
ggccctgcecc
gtcacccctt
cctcctgggt

aaacacacct

gaggactggg

ggtttggaca
tggtcaacac
ccccttacca
catttgatgt
ttgttgctat
agagcatgtt
agcagctgat
atggggacaa
cagatcttga
tctcacctga
tggtgacaac
tccataaata
taggcacccc
tgcttccgga
atgatcggga
gcactaccgt
aggaatcagt
cattaacaga
agtgctggaa
cggcctattt
cgtacatccg
tttgcaacag
atgattatgg
acaaaatcct

gggggtttga

aggattacaa
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gaatatctgt
aacccgtgta

cagggaccga

ggttacattg
caccagggcg
tgatcttcct
cgtactagat
attcagggcc
agggtcgagc
tttgacacag
ccagaacaat
tagccgcgca
tggggttgtg
gacagtcttc
acgagaagtt
tgggggatgt
tgcggtggtt
tgtgtatctc
aataatgttg
tcaacttgaa
agttcctgtt
aagagttgtc
tgccaaaatc
ggcgtgegeg
atcggacaca

tgacgcattt

gatgccattc
acctacgtgg
gaggacggcg
catttgccca
agacatgcta
gcaaaaggca
agaaataaca
acagacaagc
tcceccgcetcc
tttgctaaac
gaaaagtggc
tgcattggag
tcatactatc
agcaccggcc
gctgagtccc
caccatgtca
ggggtttcga
ccagaccttg
gacttcaagg
ggccgeccatt
aactctacgg
gggtccactc
attctgtcta
gagttctcgc
gcgtatctgt

cgtgcgegcc
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agccagatta
aaagacctgt
ccatcacaat
ctaaagattc
tctttgtgta
cacccgtcaa
aagagtgcac
gcgttgtaga
ccaaggtcgc
tcccggcaga
cagacaggct
ccggctatat
tcacaaaatt
gaattgaggt
tcccacatgc
cctctaaata
gcececcgggaa
aagtttacct
aagtccgact
tcacctggta
tgtatttgga
attggggssc
gtgcatacca
ttgacgaccc

acgagttcac

agaaagggaa

cagggacaaa
caagcatggg
tgactccagt
actcaacagg
tgacccacat
ccttgeccgtg
ggttgctcag
ttctctccge
acataacttg
acttgcaccc
ggttgccagc
ggtgggcect
tgttaagggg
agattgccgg
cttcattggc
ccttccgegc
agccgcaaaa
ccacccagag
gatggtctgg
tcagcttgca
cccctgecatg
tgacctcgca
tggtgaaatg
agtgaggtac
cggaaacggt

aatttataag

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000



gccactgcca
ggcctgaact
tttgtggatg
attttgtttg
tccgeggtac
ggcctttctt
gatactttgg
ccgcatcatg
gtctcgcatc
cgagacctgt
gtcaaatgta
ctctgaatcc
catattttcc
aatgctacgt
gtgaattaca

cccggcaggt

gaactagggt

gcctggttgg
atagggaatg
gacgggcaga
taccaacatc
tcctcttggt
tcagttcgag
tccaggacat
ctcagtgccg

atgagaatta

ccagcatgag
gaaatgagat
ctttcacgga
gcttcaccat
tccgtgegceg
tctcagtgcc
caccataagg
gaaaaatcag
agtggtttgg
aaatatttgg
accatagtgt
cggccaaagc
tccgttgtgg
actgtttttg
cggtgtgccc
ctctttggtg
tcttggttcc
cgttcctgtc
tgagtaaaat
acgccaccct
aggtcgatgg
tggttttaaa
tctttcagac
cagctgecctt
cacggcgata

tttacattct
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gtttcatttt

gggggctatg
atttttggtg
cgececggttgg
ccctaccatt
gggtggacat
tgtcaaccct
gacaggctgc
atgtggtggc
cctctcggat
ataatagtac
ttcatgattt
cttcctgtac
gtttccactg
accttgcctc
caggataggg
gcctggectc
cttcagctat
ttatgttgac
gcctcgccat
cggcaattgg
tgtttcgtgg
atcaaaacca
aggcatggeg
ggaacacccg

tctgatctcc

ccccegggcc
caaagccttt
tccattgttg
ctggtggtct
caccctgagc
tcccacctgg
gattgatgaa
ctggaaacag
tcattttcag
gcccatgcta
tttgaatcag
tcaacaatgg
tctttttgtt
gttaggggca
acccggcaag
catgatcgat
tccagcgaag
acagcccagt
atcaagcacc
gacaacattt
tttcacctgg
tttctcaggc
acaccaccgc
acccgtcctc
tgtatatcac

tcatgctttc
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ccatcattga
tctacaaaat
atatcatcat
tctgcatccg
aattacagaa
ggaaccaaac
atggtgtcgc
gttgtgagceg
catcttgccg
cacaacctgc
gtgttagcaa
ttaataactg
gtgctgtggt
atttttcttt
cagccgctga
gtagcgagga
gccacttgac
tccatcccga
aattcatctg
cagccgtgtt
aatggctgceg
gttcgcctgc
agcaccaaat
tccggecgatt
catcacagcc

ttcttgectt

accaacttta
tggccaactt
atttttggcc
attggtttgc
gatcctatga
atcccttggg
gtcgaatgta
aggctacgct
ccattgaagc
gcatgacagg
tcttcccgac
tacattcctc
tgcgaattcc
cgaactcaca
gatctacgaa
cgatcatgac
cagtgtttac
gatatttggg
cgccgaacac
tcagacctac
ccccttettt
aagccatgtt
tttgttgtcc
cgcaaaagct
aatgtgacag

ttctatgctt

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560



ctgagatgag
tgtgtgtcaa
tggtcgagca
ttttagcctg
tgcttgaccg
tttgttgcgc
ttgacgctat
gagtgttttg
agccatttcc
cggtatgttt
attaggcttg
cttttggaca
ggtaaagttg
gtggcaaccc
gccatgatag
tgatgatata
tctttctgaa
acaaggtcgc
tagaaacctg
ttctggcccc
ataaccacgc
ccgggttgaa
ttgttaaata

ccagtcaatc

ggCaagggac

gcgactgaag

tgaaaagggg

ctttaccagt
tgtgcgactg
tctttttgec
cgggetgttg
ccgtcaacgt
gtgagctgaa
tcatttttcc
ttgacacagt
tgagtagcat
cgaagaactg
ccaaggggag
aggttgaagg
ctataaccaa
cacggctcca
tgccctaaag
ctgtgctttc
gctcactatg
gaaattcatc
tgcccaccac
atttgtcgtc
aagcctcgtg
tgccaagtaa
agctgtgtca
cgggaaagaa

atgatgtcag
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ttcaaggtgg
tacgtccaac
cttcatttca
attctgttgg
ctcgececgttg
cgacgggaac
tggcacagat
cgtgttgact
cggtctggtc
ctacgcggtc
catgtcctgg
actctatcgt
tcatttgatc
aatttcagcg
caaaaggtgc
gtaagtcgcg
accttcgggt
ggagcagtag
acctccagat
gttgagagtg
cggecgtcccg
ttgggtggcea
caacggcagg
gatgctgggt
aaataacaag

acatcacttt

tattcggcaa
atgtcaagga
tgacacctga
caatttgaat
ctttttttgt
gacagctcaa
tggctggcetg
cacattgtct
actgtgtctg
tgtgccctgg
cgctactcgt
tggcgatcgc
gacctcaaaa
gaacaatggg
ttttggegtt
gccgactgcet
atatgacatt
ttgcactcct
gcegtttgtg
ccgcaggctt
gttccactac
gaaaagctgt
cagcagaaaa
aaaattattg
aaaaacccgg

accccgagtg

tgtgtcaggc
gtttacccaa
aaccatgagg
gtttaagtat
ggtgtatcgt
agttacagct
gtagatttga
cctatggtgc
ccgececgggtt
ctgcgttgat
gtaccagata
ccgtcatcat
gagttgtgct
gtcgtcctta
ttccattacc
agggcttttg
cacgcacttt
ttggggests
cttgctaggc
tcatccgatt

ggtcaacggc

caaacaggga
aaagaaaggg
cccagcaaaa
agaagcccca

agcgacaatt
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atcgtggctg
cgcteccttgg
tgggcaaccg
gttggggaaa
gccgtcttgc
gatttacaac
ctgggcagtg
cctcactact
ccttcatgaa
ttgcttcgtc
taccaacttc
agagaaaaag
tgatggttcc
gatgacttct
tatacaccag
caccttttga
cagagtacaa
tactcagcca
cgcaagtaca
gcggcaaatg
acattggtcc
gtggtaaacc
ggatggccag
tcagtccagg
ttttcctcta

gtgtctgtcg

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120



tcaatccaga
ataagttaca
acagcatcac
agaatgtgtg
gcgaccgtgt
aaaaaaaaaa
<210>
<211>

<212>
<213>

11

DNA
<220>
<223>

<400> 11
atgacgtata

ggtacagccc
tttaggggtc
ccctttaacc
tgtggcggag
gaatctccaa
ccggtggacg
gctttctgeg
aatagtgcgg
gaatctacag
agtggctgtt
tgtgttaacc
gtgtgctatg
gagagtctcc

gttgaagttg

ctgccttcaa
ctgtggagtt
cctcagcatg
gtgaatggca
gggagtagaa

dddaaddaaaad

15444

gttgttggct
aaaacttgct
tatccctagc
atgtctggga
ggccaagtct
gtttctgagc
ttgccacgtg
atttttccaa
gtcgcagctg
gtttatgaac
tatgccaatt
aacctaccgc
gctgacgtct
tgggcccctc

attgcgaatc

X20718SequencelistingST2516Dec2016

tcagggcgct
tagtttgccg
atgagctggc
ctgattgaca
tttaattggc

aaaa

Artificial Sequence

Synthetic Construct

ctatgtcgtg
gegegggaac
accttgcttc
tacttgatcg
actgcacacg
ttggggtgct
cattccccac
ttgcacgaat
agctctacag
ggggttgecg
ccttacacgt
tcccgcagag
atgacattgg
gtggcgggga

gactccacat

ggaacttgta
acgcatcaca
attcctgggt
ttgtgcttct

gagaaccacg

acatttgtat
gcccttccegt
cggagttgca
gtgcacgtgt
atgtctcagt
gggcttattt
tgtcgagtgc
gaccagtgga
agccggtcag
ttggtacccc
gagtgacaaa
gcccaagcect
tcatgacgct
caaaggaaaa

ttccttcccg
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ccctgtcaga
ctgtgcgect
atcccagtgt
aagtcaccta

cggccgaaat

agtcaggagc
gacagccttc
ctgctttacg
acccccaatg
gcacggtctc
tataggcccg
tcccccgeceg
aacctgaact
ctcacccccg
atcgttggac
cctttcccgg
gaagactttt
gtcatgtatg
tttgaaatag

ccccaccacg

ttcaggcagg
gatccgcgct
ttgaattgga
ttcaattagg

taaaaaaaaa

tgcgaccatt
ttcaggggag
gtctctccac
ccagggtgtt
tccttecttt
aagagccgct
gggcctgetg
ttcaacaaag
tagtcttgaa
ctgttcctgg
gagcaactca
gcccctttga
tggccggagg
ttcccaagga

cagtggacat

15180

15240

15300

15360

15420

15444

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



gtccaagttt
tggctgtctc
gcttccaccg
caagcatggt
agtaactgac
ccgccactta
aagagttgag
caatcacaaa
cacggtcgct
taccagcgcc
tggttggcac
ccttcccgag
tatccaaatc
gtacgtgctc
ttctctgctc
cccagatgtg
aatgcacttg
tcgcccggcet
aggaggagag
tgaggaatgc
aaaaattgac
gagggctcgc
ggttgaggcg
tcctgccatg
gtctaattgc

cgtgctctct

gcctttataa
cccgctgata
gaagttcaga
gtcgctggca
gcgaatggac
agactggtag
cccaatacgt
tggtacggtg
caccgcgctt
aacagggctg
tgcgtttccg
agagtgagac
ctcaggctcc
aagctggaag
ccccttgaat
gctgaagttt
cctagttgtg
tccccagtca
caccctgatc
tgttgttccc
cagtacctcc
ccgeccgageg
gcgaaccaga
actcaggagc

tactaccctg

aagttggagg
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tggtgtttcc atgcgggtcg agtaccaaca

gccctgggag

ctgtccctga
acaaagagat
agtacctaca
ctatcgtcat
aagaacctag
tgccattggt
ctggaaagag
tgcccgctca
agcatctcga
ccattgtcaa
ctttagatga
ctgcggectt
gtgtgcactg
gtgttcaggg
ccggatttga
tcatcccagc
ccactgtgtg
aggtgtgctt
agaacaaaac
gtgatgcagc
cgatggacac
cgaccaaaca
ctttggacaa
cacaaggtga

aggttgttcg

aggaaactgt tggtggcgct tgtttgactt

tcgccatgct
gcggaggcetg
acagtatttt
cctcecctggg
tggcgaggat
ggcaaggaaa
cgaaacccag
gcactattcc
ccggattgtg
ctgggctact
ggacaggaac
gacagtctct
ctgttgtgag
ccctgcctgc
tgctctggct
gactatttcg
agggaaaatc
caaccgggcc
aagccttgga
ctcctttgat
gctccatgtc
agactcggtc
cgaggttcgt

tgaggaatat
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aaccaactcg
caagttaatg
tgtgataggg
tttgaggacc
gagaaaatct
gcacgctttg
caggccaaga
ccgcctaccg
aattccaaat
gacgaggatc
ggtgcttgtg
gtggcccctg
cataagagcg
cttaaccgac
gaaatgtccg
caattctttg
atcagccttt
accccggaag
gaatgcttag
tggaatgttg
aaccagcacc
cctttgaccg
caccgtgaga

gggctcacgc

gctatcagac
gactccgagc
aaagctggat
tcctcagaat
tccgatttgg
gtgcggctgc
agcacgaagt
acgggaactg
ttgaaaccac
ttgtgaatac
tcggcgccaa
ggatgacccc
gtcttggtcc
tggctgaggt
acgaccccaa
cccattatag
gtcaggtgat
aggtcgeggce
ccaagcttga
tgcttcctgg
gtgcttcggt
ccttctecgcet
ggctgatctc

caactggatc

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



tggcccgcga
tctgttgaaa
ggttgatcta
aagagttcag
tgctccgegc
tcctaacggt
gccgatgaca
agtgacgcct
gatggcgccc
ggaagaagca
agcatcctca
tctggaggtg
tgacatcaac
cccaagacac
aagggagaaa
tgaccctgcc
gcgcaacacg
aaagatgata
ccctgcacct
tattccacgc
ggcatcctct
gcgggggttt
tactgatttg
gaaaaagaac
ccatctccct

ttggggtttt

cccgcactgc
ctggtcaacg
aaagtttggg
cctcgaaaaa
aggaaagtca
tgggaagact
cctctgagtg
ttgagcgtgc
tcgagtgagc
aatctggcgg
cagactgaat
gggggecaag
cctgtgectg
tcagctcaag
gaagcgtgcc
acgcaggaat
tctgectttcc
ctcgagacgc
tccgtgagtg
atcctcggga
gaggaaaaac
gacgagagca
ccaccttcag
gctgaaaggc
gttttcctct

gcagctttta
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cgacgagctc aaagaccaga tggaagagga

cgaacgggct

cccaggcaac
tcaaaaatta
caaagtctgc
gatctgattg
tggcegttgg
agcctgcact
cggcccctat
caatttttgt
caacaacgct
atgaggctcc
aagctgagga
tatcatcaag
ccatcatcga
tccgcatcat
ggctttctcg
aggcgtttcg
cgccgcccta
cagagagcga
aaatagaaaa
cggcatacaa
cagcagctcc
acggtgtaga
tcctcgaccg
cacacctctt

ctctattttg

ttcagaaatg atggcccggg cagctgagca

cccacggtgg
taagagcctg
tggcagcccg
tggtcctctt
tatgcccgtg
tcctgcaccg
gtctgcaccg
gacataccag
ttccctagca
aattctgagt

cagctccttg

ctcgggegssg
gcgtgaggct
catgtgggat
catcttagac
cccgtgtggg
ccttaccatc
caccagtgag
ccaacccgct
gtccgcaggt
tgcggacggg
attgagccgt
caaatctgac

cctcttttta
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acaccgccac
ccagagaaca
actttgaggg
gatctttcga
ttgcaacata
cgtaaagctg
cggcaaaaat
gacgaaccta
ccactgcaga
gaaacctcgg
tcaagcgtta
ccctgcagtg
tgtgatgcga
agggtggaca
ggcaggcttg
tttgtgatgc
ggttcagtcg
atgatcaacc
aaggactccc
acgggtggcg
gg8ggeccsc
caggttttta
agtggttatt

tgttacagct

cccctccacc
agcctgtccc
gcaacaatgt
caccatccga
tttctggacc
tgtcccgacc
ttcagcaggt
tagatctgtc
acataggtac
atataccgaa
agatcacacg
ggcatctcca
ctaagcttag
tgctgacttg
agtttcttcc
tgcctcacac
ccactgaaga
agggaccctt
tgatatcgtc
ccggettgtt
tgcagacggt
acctcgtctc
ctccgggtga

acccattctt

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



tggtttcgct
ttttggctgc
cactgcttgt
caaaccttgg
tcttggcagg
tgttacagac
ctggggatct
acgtgcgact
ggaccctatt
acaaccctct
gaccgtggtc
gg8cggecees
attccgagcc
tgaccccgac
tggtgtggss
gggaggagec
gcttgctggg
gtgcaccaac
gtgcatctcc
tcaggaaatt
gagttgcaag
ccttacctgg
caccatccta
tgtggtgttg
caccccatat

tgcaccggat

cccecttttgg
tggttggctt
gagtttgatt
gaccctgttc
ttactgggcg
tgtatcctgg
tgcataagaa
aggtcgtcac
ctcctcgcca
gaaaaaccca
gcccagectt
gcgatggtgg
cccttttttce
acttttacta
gactttgccc
ccgcacctca
gtttatgtaa
ccgtttgcecg
caacatggcc
gccttggttg
gctgacatgc
tttctttgtg
tggttggtgt
ttagtttctc
gacattcatc

gggacctact
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tgggtcttct cggcgecgtge gecatgggggt

gtgtgttttc
ttgctgttgg
cgccagagtg
gcagccttgt
gggcacgcta
ctggagctta
cagctcctaa
tcatcgacct
ctgggtggcg
tcgecgtttgc
atgaccccaa
ctgaggcagt
ccaccggagt
cagccctccg
agctgaatgg
ttgctgccect
ctgcagtggg
tccctggcta
ttaccctgcc
ttttgatttt
tgtgegtttt
tgtttccttg
ttttcttgat
tttggctctt
atcacaccag

tggccgecegt

tttgttcaag
taggaatgtc
tgtgggcccc
catctggcat
tgtgctttct
tgagattgcc
gtgcaatcgg
tgggtgctgg
ccagttggac
ccaagccgta
cccaaaagtg
gaaagttgac
gtccggctat
attaaaaatc
acatgttgcc
gtcttgeggt
cgggecetggt
cttgacagca
cgtttccatc
acttgcaatc
ctggttgcgc
ttctgtaaat
aggtcgttac
tggcccccga

tcgececgtgcet

cctgtgtccg
cttcattctt
gtcggtctcg
tttctgctta
caaggtaggt
tttaacgtgt
ttttgtgcgc
accggccgaa
gaaaagagga
aagtgcttgc
gtcaaagttt
cctgagtgta
tccaccacaa
aggcaaattt
tgctcgatgg
accggcacca
actctttgca
cttgtggcag
ggaggcatgg
gccagctatg
tggttctctt
gtgccttcgg
actaatgttg
ggtgttgccg

gcgttgaccg

Page 104

acccagtcgg
ttgagcttct
gtcttgccat
ggcttggcat
gtaaaaagtg
tcccttttac
caaagggcat
gccccattga
ttacggccag
gggtgttaca
ccgctattcc
ggatcgtggt
acctcgttct
ccaagccttc
cgttgcacat
acgatccgtg
cgtccagatt
gattcggtct
ctcacaggtt
tttgggtgcc
tgcatcccct
gaatcttggc
ctggtcttgt
ccttggctac

gtcgtaccat

4080

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



gctgtttacc
ctcactgaac
cgacgggaaa
ttccggggtc
tgattgcccg
tggccgtgcec
cgccttectgc
gcttgtcggc
aggccagttt
acctaaggtc
ggtaccttca
caccgtccaa
gcccttggtt
gagtgtcttc
cctgatgatc
cagcctcggt
gcaggcagtg
accagtccca
taagcaccgt
cttgcgatac
tcacgagtca
tacgaaatgg
ccaattcatc
ggttgataag
ccagctctcg

cgacctaaag

ccgtctcagc
accgtcaatg
attaagtgcg
ggcttcaacc
aattggcaag
tattggctga
ttcaccgcegt
gttcacacag
tgtaatgtgg
ccgctcggtg
gatctttgceg
cttctgtgtg
gctgtgggsgt
tcctttggta
aggcttctaa
gcagtgaccg
atgaacttaa
gtgcttgctt
tgcctgecatt
tttgccgaag
ctgactggtg
actgatttta
gaggctgcct
gttcgaggta
cccggtgaca

gttggcagta
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ttgggtccct
tggtcggatc
taacagccgc
aaatgcttga
gagctgcccc
catcctctgg
gcggcegattc
gatcaaacaa
cgcccatcaa
atgtgaagat
ccttgctcgc
tgtttttcct
tttttatctt
tgtttgtgct
cagcagctct
gatttatcgc
gcacctatgc
gtggtgttgt
atgtccttgt
ggaagttgag
ccctcgctat
agtgctttgt
atgcaaaagc
ctttggccaa
ttgttgttgc

ccaagcatac

tcttgagggt
ctctatgggc
acatgtcctt
ttttgatgtg
caagacccaa
agtcgaaccc

tggatccccg

acaaggagga
gctgagcgaa
tggcagccac
tgccaaaccc
cctgtggaga
gaatgaggtt
atcttggctt
taacaggaac
agatcttgca
cttcctgect
gcacctcctt
tggcgatgga
ggaaggggtsg
gagactcaat
ttctgcgtcc
acttagaatt
acttgaagcc
tcttggccac

cctccaggcc
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gctttcagaa
tccggeggss
acgggtaatt
aaaggggact
ttctgcgagg
ggtgtcattg
gtgattaccg
ggcatagtca
ttgagtgaat
ataattaaag
gaactggaag
atgatgggac
ctcccagctg
acaccatggt
agggggtcac
gcaactcagg
cggatgatgg
gccataattt
gtgttctcta
tcgcagtcct
gacgaagact
aacatgagga
gagcttgccc
tttgctgata
acgcctgttg

attgagacca

ctcaaaagcc
tgttcaccat
cagctagggt
tcgccatagc
atggatggac
ggaatggatt
aagccggtga
cacgcccctc
tcttcgectgg
acgtatgcga
gaggcctctc
atgcctggac
tcctggtccg
ctgcgcaagt
tcgccttcta
ggcatccgct
ttgtgacctc
tgtacctgtt
aagccttctt
gcgggatgaa
tggacttcct
atgcagcggg
agttagtaca
ccgtggcacc
gcagtatctt

gagtccttgc

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140



cgggtccaaa

cgtgcccatc

ggaccggttg
tgggaagaag
ccatgataac
tgagaaggga
ctccccatct
ggaagctgca
gacagccaaa
ggagcagtgt
gttgttactg
cctgtgaatt
cacccggttg
cttatagacg
ccgggaaaca
gaaattgcac
gaaattggtc
gttttacaga
ccagtgcacg
gtcttggcta
gtccttgatt
gaggatgcceg
cctggagttc
attcatcggc
tttccaacca

cgagaaaact

atgaccgtgg
cccctcccac
aataagagga
taccaaaaat
acagatgcgt
actctgtgtg
ggcaggaagt
aagctttccg
gaactggaga
ttaaactgct
agacagcggt
taaaagtggc
caagaccggt
tcttgatctc
ctgggatcga
tcagtgcgca
ttccttataa
atacaaggtt
cggctgectg
cgaccatgcc
atcttgattc
cattaagaga
ttcgecttgt
cttccactta
aggacattca

ggcaaactgt
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tgatccaacc cccacgecccc cacccgcacc

cgecgtgtcegt
cgaaagtcct
agagacgcag
tttgggacaa
gggagtgcect
ggcatactac
tcctggtccc
tagagcaggc
aactgaaaag
agccgccagc
gaaaatagtt
cagtgaggtt
tgatggtggt
tggcgctgat
tggttcgctt
aataatacag
gctgcaccct
tggagacata
cctcacgccc
ctccggtttt
caggcctgat
cctctccaag
gcgtaagtac
ccctgccaag
gagcgtccct

tactccttgt

ggagaacggc cccaacgcct ggggggatga

gatggaagcc
gaattccggt
cagagttggt
cattgaagac
cgtcaaccca
ccttagcatg
aataattgac
ggcttgaccc
aaatttcaca
gagctaaaag
gttgtgctcc
gcatctccta
tgggattttg
gcttgtgaca
gttaggggca
ccttataaaa
aatgccactc
gagttgtatg
tgccccaaac
tatgacttgt
ctgtttgctc
aattccatgg
gaaatcgacg

accctcaaga
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gtcggcatct
gatgtgtttt
gaccctgccg
aaggcttata
gagagcggaa
atgaatgtcg
aaactccagg
gctgtggtceg
accggacctt
acgcagtcga
tgcgctccgce
agttactcgc
aggccgagsc
ttaggcgegg
accctgagcg
cccccagtga
cggtgactga
taccgaccat
agttgacaga
ccacccaagg
atgtgggtaa
ctggaataaa
ttttgtgcgc

agcagtattg

ttgttatggg
acgaggaggt
actttgaccc
atgtctacac
gagcccaatg
acggtgagct
gcctaactaa
cggeggettg
caccctagga
gcataaccaa
agttccttcg
ccaccacggg
caccaaagag

cgacgcaccc

ggtaaaaggg

cactgggagc

cggtcgttcc
tccagcgtct
gcacggctgt
ctttgtcttg
gtgcccgcect
tgggaacagg
acaggccgtg

cgggaagaag

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

8700



aagactagga
agtggtgtca
aacaaattca
tcctgtgacc
cttgcctgtg
gtcacgcagt
tctgtatcaa
tttaaaagtg
atgctcaagg
cccaccatgc
acggacccaa
aatggacgcc
aaggcaaaca
gcttgtttgg
gcccgcaagg
ctcaggtcca
ccgtatgcca
tgtccagtca
ccccccctag
cctccacgaa
taccagactc
ctaccagacg
gtcgctgtcg
aaaacatact
cagaccatgc

acaacgctgc

caatactcgg
cccagggctt
aggagctgca
gatccacacc
ctgaggagca
ccggegeggt
acaccattta
gtcaccccca
ttcagcccct
caaactacca
agaagacagc
agttagtccc
atgtttctga
agtacgatcc
acggctacag
atcatgaggg
ctgcctgtgg
taatctggtg
ggaaaggcac
ctgtaatcat
gccgeggatt
gtgattatgc
cttccaatgt
ggctccttca
ttgacatgat

aattccctgc
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cactaataac
catgaaaaaa
gactccggtc
cgcaattgtc
tataccatcg
gactaagaga
cagcttggtg
tggccttctg
gatcgtctat
ctggtgggtt
tataacagac
caaccgtgac
atactacgcc
tgagtggttt
ttttcctggc
gaagaagtct
ccttgatgtt
tggccatccg
aagccctcta
gcatgtggag
agtctccgtt
tagtaccgcc
gttgcgcagc
acaggtccag
caaggctttg

tccctecccgt

ttcattgcgc
gcgtttaact
ttgggcagat
cgctggtttg
tacgtgttga
ggtggcctat
atatatgcac
tttctacaag
tcggacgacc
gaacatctga
tcgccatcat
aggatcctcg
tcggeggetg
gaagagctcg
ccgeegttct
agaatgtgcg
tgtatttatc
gcgggttctg
gatgtggtgt
cagggtctca
aggcgtggca
ttgctcccca
aggttcatca
gatggtgatg
gggacgtgcc

accggcccgt
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tggcccaccg
cgcccatcgc
gtcttgaagc
ccgccaatct
actgctgcca
cgtctggcga
agcacatggt
accagctaaa
tcgtgctgta
acctgatgct
ttttgggttg
cggccctcgc
caatactcat

tggttgggat

tcttgtccat
ggtactgtgg
acacccactt
gctcttgtag
tagaacaagt
cccctcttga
tcaggggaaa
cttgtaaaga
tcggtccacc
tcatttacac
ggttcaacgc

gggttcgcat

ggcagcattg
actcgggaaa
tgaccttgca
tctttatgaa
cgacttactg
cccgattact
actcagttat
gtttgaggac
cgccgagtct
gggttttcag
taggataata
ctaccatatg
ggacagttgt
ggcgcagtgc
gtgggaaaaa
ggccccagct
ccaccagcat
tgagtgcaaa
cccgtacaag
cccaggcaga
cgaaatcgac
tatcaacatg
cggtgectggt
gccaactcat

cccagcaggc

cctggccggc

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



ggttggtgtc
gtcttgaggc
ccagtgggtt
accatctgga
cttgtgtcca
caggtcctca
caaggcgcca
caaagagccc
aggcaactgc
caccgtgacg
gctctaggca
gccatttgtg
ggattttatt
cactggcccg
ctccgcccta
tcggtgtttc
gaggctcagg
gagtatcttg
gacgtcaaag
ttccttecta
gcagtctgca
acccaatcca
aaagacaaaa
agctatgcct
ggccctgcecc

gtcacccctt

ctggcaagaa
ttcttagcaa
ttgattctca
ggtttggaca
tggtcaacac
ccccttacca
catttgatgt
ttgttgctat
agagcatgtt
agcagctgat
atggggacaa
cagatcttga
tctcacctga
tggtgacaac
tccataaata
taggcacccc
tgcttccgga
atgatcggga
gcactaccgt
aggaatcagt
cattaacaga
agtgctggaa
cggcctattt
cgtacatccg
tttgcaacag

atgattatgg
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ttccttcctg
aactaccctc
ttgctatgtt
gaatatctgt
aacccgtgta

cagggaccga

ggttacattg
caccagggcg
tgatcttcct
cgtactagat
attcagggcc
agggtcgagc
tttgacacag
ccagaacaat
tagccgcgca
tggggttgtg
gacagtcttc
acgagaagtt
tgggggatgt
tgcggtggtt
tgtgtatctc
aataatgttg
tcaacttgaa
agttcctgtt
aagagttgtc

tgccaaaatc

gatgaagcag
acctgtctgg
tttgacatca
gatgccattc
acctacgtgg
gaggacggcsg
catttgccca
agacatgcta
gcaaaaggca
agaaataaca
acagacaagc
tcceccgcetcc
tttgctaaac
gaaaagtggc
tgcattggag
tcatactatc
agcaccggcc
gctgagtccc
caccatgtca
ggggtttcga
ccagaccttg
gacttcaagg
ggccgeccatt
aactctacgg
gggtccactc

attctgtcta
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cgtattgtaa
gagatttcaa
tgcctcagac
agccagatta
aaagacctgt
ccatcacaat
ctaaagattc
tctttgtgta
cacccgtcaa
aagagtgcac
gcgttgtaga
ccaaggtcgc
tcccggcaga
cagacaggct
ccggctatat
tcacaaaatt
gaattgaggt
tcccacatgc
cctctaaata
gcececcgggaa
aagtttacct
aagtccgact
tcacctggta
tgtatttgga

attgggggsc

gtgcatacca

tcaccttgat
acaactccac
tcaactgaag
cagggacaaa
caagcatggg
tgactccagt
actcaacagg
tgacccacat
ccttgeccgtg
ggttgctcag
ttctctccge
acataacttg
acttgcaccc
ggttgccagc
ggtgggcect
tgttaagggs
agattgccgg
cttcattggc
ccttccgegc
agccgcaaaa
ccacccagag
gatggtctgg
tcagcttgca
cccctgecatg
tgacctcgca

tggtgaaatg

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820



cctcctgggt
aaacacacct
gaggactggg
gccactgcca
ggcctgaact
tttgtggatg
attttgtttg
tccgeggtac
ggcctttctt
gatactttgg
ccgcatcatg
gtctcgcatc
cgagacctgt
gtcaaatgta
ctctgaatcc
catattttcc
aatgctacgt
gtgaattaca

cccggcaggt

gaactagggt

gcctggttgg
atagggaatg
gacgggcaga
taccaacatc
tcctcttggt

tcagttcgag

acaaaatcct
gggggtttga
aggattacaa
ccagcatgag
gaaatgagat
ctttcacgga
gcttcaccat
tccgtgegceg
tctcagtgcc
caccataagg
gaaaaatcag
agtggtttgg
aaatatttgg
accatagtgt
cggccaaagc
tccgttgtgg
actgtttttg
cggtgtgccc
ctctttggtg
tcttggttcc
cgttcctgtc
tgagtaaaat
acgccaccct
aggtcgatgg
tggttttaaa

tctttcagac
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ggcgtgegeg
atcggacaca
tgacgcattt
gtttcatttt
gggggctatg
atttttggtg
cgcecggttgg
ccctaccatt
gggtggacat
tgtcaaccct
gacaggctgc
atgtggtggc
cctctcggat
ataatagtac
ttcatgattt
cttcctgtac
gtttccactg
accttgcctc
caggataggg
gcctggectc
cttcagctat
ttatgttgac
gcctcgccat
cggcaattgg
tgtttcgtgg

atcaaaacca

gagttctcgc
gcgtatctgt
cgtgcgegcc
ccccegggec
caaagccttt
tccattgttg
ctggtggtct
caccctgagc
tcccacctgg
gattgatgaa
ctggaaacag
tcattttcag
gcccatgcta
tttgaatcag
tcaacaatgg
tctttttgtt
gttaggggca
acccggcaag
catgatcgat
tccagcgaag
acagcccagt
atcaagcacc
gacaacattt
tttcacctgg
tttctcaggc

acaccaccgc

Page 109

ttgacgaccc
acgagttcac
agaaagggaa
ccatcattga
tctacaaaat
atatcatcat
tctgcatccg
aattacagaa
ggaaccaaac
atggtgtcgc
gttgtgagceg
catcttgccg
cacaacctgc
gtgttagcaa
ttaataactg
gtgctgtggt
atttttcttt
cagccgctga
gtagcgagga
gccacttgac
tccatcccga
aattcatctg
cagccgtgtt
aatggctgceg
gttcgcctgc

agcaccaaat

agtgaggtac
cggaaacggt
aatttataag
accaacttta
tggccaactt
atttttggcc
attggtttgc
gatcctatga
atcccttggg
gtcgaatgta
aggctacgct
ccattgaagc
gcatgacagg
tcttcccgac
tacattcctc
tgcgaattcc
cgaactcaca
gatctacgaa
cgatcatgac
cagtgtttac
gatatttggg
cgccgaacac
tcagacctac
ccccttettt
aagccatgtt

tttgttgtcc

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380



tccaggacat
ctcagtgccg
atgagaatta
ctgagatgag
tgtgtgtcaa
tggtcgagca
ttttagcctg
tgcttgaccg
tttgttgcgc
ttgacgctat
gagtgttttg
agccatttcc
cggtatgttt
attaggcttg
cttttggaca
ggtaaagttg
gtggcaaccc
gccatgatag
tgatgatata
tctttctgaa
acaaggtcgc
tagaaacctg
ttctggcccc
ataaccacgc
ccgggttgaa

ttgttaaata

cagctgecctt
cacggcgata
tttacattct
tgaaaagggsg
ctttaccagt
tgtgcgactg
tctttttgec
cgggetgttg
ccgtcaacgt
gtgagctgaa
tcatttttcc
ttgacacagt
tgagtagcat
cgaagaactg
ccaaggggag
aggttgaagg
ctataaccaa
cacggctcca
tgccctaaag
ctgtgctttc
gctcactatg
gaaattcatc
tgcccaccac
atttgtcgtc
aagcctcgtg

tgccaagtaa
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aggcatggeg
ggaacacccg
tctgatctcc
ttcaaggtgg
tacgtccaac
cttcatttca
attctgttgg
ctcgeccgttg
cgacgggaac
tggcacagat
cgtgttgact
cggtctggtc
ctacgcggtc
catgtcctgg
actctatcgt
tcatttgatc
aatttcagcg
caaaaggtgc
gtaagtcgcg
accttcgggt
ggagcagtag
acctccagat
gttgagagtg
cggecgtcccg
ttgggtggcea

caacggcagg

acccgtcctc
tgtatatcac
tcatgctttc
tattcggcaa
atgtcaagga
tgacacctga
caatttgaat
ctttttttgt
gacagctcaa
tggctggcetg
cacattgtct
actgtgtctg
tgtgccctgg
cgctactcgt
tggcgatcgc
gacctcaaaa
gaacaatggg
ttttggegtt
gccgactgcet
atatgacatt
ttgcactcct
gcegtttgtg
ccgcaggctt
gttccactac
gaaaagctgt

cagcagaaaa

tccggecgatt
catcacagcc
ttcttgectt
tgtgtcaggc
gtttacccaa
aaccatgagg
gtttaagtat
ggtgtatcgt
agttacagct
gtagatttga
cctatggtgc
ccgececgggtt
ctgecgttgat
gtaccagata
ccgtcatcat
gagttgtgct
gtcgtcctta
ttccattacc
agggcttttg
cacgcacttt
ttggggesgts
cttgctaggc
tcatccgatt

ggtcaacggc

caaacaggga

aaagaaaggg
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cgcaaaagct
aatgtgacag
ttctatgctt
atcgtggctg
cgcteccttgg
tgggcaaccg
gttggggaaa
gccgtcttgc
gatttacaac
ctgggcagtg
cctcactact
ccttcatgaa
ttgcttcgtc
taccaacttc
agagaaaaag
tgatggttcc
gatgacttct
tatacaccag
caccttttga
cagagtacaa
tactcagcca
cgcaagtaca
gcggcaaatg
acattggtcc

gtggtaaacc

ggatggccag

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940



ccagtcaatc

ggcaagggac
gcgactgaag
tcaatccaga
ataagttaca
acagcatcac
agaatgtgtg
gcgaccgtgt
aaaaaaaaaa
<210>
<211>

<212>
<213>

12

<220>
<223>

<400> 12
atgacgtata

ggcacagccc
tttaggggtt
ccttttaacc
tgtggcagag
aaatctccaa
acggtggacg
gctttctgea
gctggtacgt
aaccttacag
agtggccgtt

cgtgctgacc

agctgtgtca
cgggaaagaa
atgatgtcag
ctgccttcaa
ctgtggagtt
cctcagcatg
gtgaatggca
gggagtagaa

dddaaadaaaad

15047
DNA
Artificial Sequence

ggtgtttgct
gaaacttgct
tctccctaac
atgtctggga
ggccaagtct
gtttctgagc
ttgccacacg
atttttccaa
gtcgcagccg
gtctatgaaa
tacgccaact

aacttaccac
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gatgctgggt
aaataacaag
acatcacttt
tcagggcgct
tagtttgccg
atgagctggc
ctgattgaca
tttaattggc

aaaa

Synthetic Construct

ttatgccgceg
gcacagaaac
gccctgcettc
ttcttgatcg
actgcacacg
ttggggtact
cattccccac
ttgcgcgaat
agctttacag
ggggttgeceg
ccctacatgt

tcccgcagag

aaaattattg
aaaaacccgg
accccgagtg
ggaacttgta
acgcatcaca
attcctgggt
ttgtgcttct

gagaaccacg

gcatttgtat
acccttctgt
cggagttgca
gtgcacgtgc
atgtctcagt
tggtttattc
tgtcgagtgt
gaccagtgga
agccggccag
ttggtacccc
gagtgacaaa

accaaaatct
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cccagcaaaa
agaagcccca
agcgacaatt
ccctgtcaga
ctgtgcgect
atcccagtgt
aagtcaccta

cggccgaaat

tgtcaggagc
gacagcctcc
ctgctttacg
acccccaatg
gcacggtccc
tacaggcccg
gctcctgetg
aacctgaatt
ctcaccccta
attgttggac
cccttcccag

gaagatttct

tcagtccagg
ttttcctcta
gtgtctgtcg
ttcaggcagg
gatccgcgct
ttgaattgga
ttcaattagg

taaaaaaaaa

tgtgaccact
ttcaggggag
gtctctccat
ccagggtgtt
tccttccect
aagagccatt
gcgettgttg
tccagcaaag
caagcctgaa
ctgttcctgg
gagcgactca

gccccttcga

15000

15060

15120

15180

15240

15300

15360

15420

15444

60

120

180

240

300

360

420

480

540

600

660

720



gtgcgccacg
aaaggtttcc
gttgaagttg
gtcccttttc
tggttgcctc
gctttcgtta
caaacatggc
agtggttgac
gcgccacgtg
aagagtcgag
cggttacaag
cgcagttgct
tgctagtgcc
cggctggcac
cctttccgaa
tattcaaatc
gtacatcctt
ctcttcactt
tcaaaacgcg
aatgcatctg

ttgttcaact

tggggeggasg
cgggagttgc
aaagattgac
gaaagctcgc

tgttgggacg

gccgeegtct
tgggctcctc
actgcggaac
atcttcacag
tctgctggca
gaagctcagt
gttactggca
ccgaatgggc
agactggegg
cccaacacgt
tggtacggtg
agtcatgctc
aacaagactg
tgcatctccg
agagtgagat
ctcaggctcc
aagctggaag
cctcttgaat
gtcggtttct
cccagcagcg
cccceggeca
catcctgatc
tgctgttctc
ctgtatcttc

ccgccaagca

gctgectcggg
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atgacatcgg ccatgacgcc gtcatgtatg taaccgagga

gtggcgggga
gactctacac
accttgagtg
ctgtccctga
ataaagaaat
agtacctgca
ctcttgtcgt
aagagccagg
tgcctttgtc
ctgggcggag
cgcccgectceg
agctccttac
ccatcatgaa
ccccggaaga
ctgcggectt
gtgagcactg
gcgttcaggg
ttgggttcga
ccatccctgc
ccactgtgtg
aagagtgctt
agagtagggt
gtgacgcagc
tgctggacac

cagcagaact

taaagggaaa
ctccttcccg
cggecgcttcc
aggcaactgc
ccgctacgcc
gcggaggcetg
acagtatttc
ctatcctggg
caacaaggac
ggcaaggaga
tggggcccag
gcactactcc
ccggatggtg
ctgggcgact
agacaggaac
gactgtttca
ttgttgcgag
ccctgccagc
cgeccctggcec
gactaccttg
gagaaaaatc
caaccgggtc
gagtcttgaa
ctcctttgac

accccccacc
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tttgagactg
cctcaccatg
atgcgggtcg
tggtggagtc
gcccaatttg
caaattaatg
tccgttaagg
tttgaggatc
gagaaaatct
acacgtgcaa
caggccgaga
ccacctgctg
cattccaagt
gatgaggatc
ggcgcctgta
gtgacccccg
cataagggca
cttgaccgac
gagttgtctg
cagttttatg
atcagcctct
accccggaag
gagtgcttgg
tgggatgttg

gatgagtgtc

ttcctgaggg
cggtggacat
aacgccaata
tgtttggctc
gctatcagac
gtctccgagc
agagctggat
tcctcaggat
tccgtttcgg
gagcagtcac
agcacgaagt
aagggaattg
ttgaaaccgc
ttgtgaatac
aaaacgccaa
gaatgccccc
attttgactc
tcgetgggst
gtgaacttga
ctcgtcttgg
gtgaggtgct
aggtcgcagc
ctaggcttga
tactccctgg

gcgctctagt

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

2280



cactgctgtg
gagtctacca
tgatctggcc
ccttaatctc
tgcaccgcgc
tacaccacga
atgccaggat
tttggcattg
cctgagcgga
ctccttgtca
aggtggaccc
tgaggcatgt
gtgggagagg
cttagctgac
ttgcgggttt
caccgttggt
tggcaagatg
acctgctagg

tttggattct

gggcgggaaa
gagccgecegg
gcceggtggt
ctttttatgt
gtcttctcgg
gttcaagcct

agacatcctt

gcccaaaggce
gagatcaggc
ccgttgggeg
cagatcttac
aagactgcgc
tgtgggtttc
gagtccctca
cagcagggtg
atctcgggaa
agcgtggaga
tgttgcgggc
gatgcgacta
gtagacatgc
aagtttaagt
gtgatgatgc
tcagttgcta
accggccagg
gagtcccgaa
ggagggtcgc
ggaccgtttc
gtttttgaca
ttttactctt
tacagttatc
cgcgtgcegcea
gcacccgacc

cattcttttg
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cttcgccgaa agttcagcct cgaaaggcgg ggtctgttaa

ctgtccctgc
gcaatttccc
ctgagccggt
ctcgattagt
ggcagtttga
atttgtctgc
aggatgtcct
tgtcaggtgg
tcacacgccc
accttcaaga
agctcgatga
taacctggcg
ccctcccgaa
ccecgeacgcec
ctgaagatgt
aacccttaga
cacaagctcc
tggggctcac
acgcggtcaa
tcgtctccca
cgggtgactg
cggectttgg
tgggggtttt
cagtcggtgc

agctcctgca

cccacgcagg
tgatagctgg
ggcacaatcc
gtcgtcatca
gggaatgaat
atcctcgcag
tgcggtggss
cattagatta
gaagtactca
ggtgaaagag
ccctgccacg
caacacgtcc
gatgatactc
cgcaccttct
cccgecgtata
atccttcgca
tcctgcaagc
tgacctgccg
gaaaaaagct
tctccctgtt
gagttttgca
ttttgctccc
tggctgcetgg
tgcttgtgag

accttgggac
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aaggttaagt
gaagatttgg
tttgaacctg
ttggcgtcga
ttgacagctg
actgaatatg
ggacgagaag
gcgcccgceat
gctcaagcca
aaatacctta
caagaatggc
atctttcaag
gaaacgccgc
gtgggtgcegg
ctcggggagg
gatgaactgg
acaggtagcg
ctcccaaaca
gtagggtgct
tttttttcac
gcttttactt
ctcgtgggtg
ctggcttttg
tttgactcgc

cctgttcgca

ctagttgtgg
ctggtggctc
tgcctgtccc
cccccgtacc
tgaccctagc
aggcttctcc
ccgaagaagt
catcaagtag
tcattgactc
atgtcatgcg
tctctcgcat
cgccttttac
caccctaccc
aaagcgacat
tgggagatgt
cagatgacca
ctggtttagt
atatagacgc
ttgaccaact
gccttttcgce
tattgtgtct
tattttctgg
ctgttggttt
cagagtgtag

gccttgtggt

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



gggccccgtc

ctggctgctt
gctttcgcaa
agttgccttc
cgaccggttc
atgctggtcc
gttggacgaa
agctgtgaag
aaaagtagtc
agttgaccct
cggctactcc
gaagatcaga
tgttgcttgc
ttgtggctct
gcctggcectct
aacagcgctt
ctccatcggg
tgctattgtc
gttgcgcetgg
tgtaaatacg
tcgctatacc
ccctecgeggc
ccgtgectgeg
tgagggcgct
catgggctcc

tgtcctcacg

ggtctcggcc
ttgcttaggc
ggcaggtgta
aatgtgtttc
tgtgcaccca
ggccagagcc
aagaaaatca
tgcctgcgag
aaagtttctg
gaatgcaggg
accacaaacc
caaatttcca
tcgatgactt
ggcactaacg
ctctgcacgt
gtggcagggt
ggtatggccc
agctatgttt
ttttctttac
ccctcgggaa
aatgttgccg
gttgccgect
ttgactggcc
tttagaaccc
ggcggggtgt

ggtaactctg
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tggcaggtta ctgggcgggg cacgctacgt

ttgccatttt
ttggcatcgt
aaaagtgttg
cctttacacg

agggcatgga

ccattgagca
cggctaggac
tcctccaggce
ctgtcccgtt
tcgtggttga
tcattcttgg
agtccccagg
tgcacatgct
atccgtggtg
ccaggttgtg
ttggcgttca
acaggttgag
ggccacccct
atccccttac
tcttggectt
gccttgtcac
tggccactgc
gtaccatgct
aaaagccttc
tcaccattga

ccagggtttc

ttcagactgt atcctggctg gagcctatgt

gggatcttgt
cgcaactaga
ccccatcttc
accctctgaa
tgtggttgcc
gggtggagceg
tcgagcccct

ccctgacacc

tgttggggac

agggggccct

tgttgggatt
cactaacccg
catttcccag
ggaaatcgct
ttgcaaggct
tacctggttg
tattctatgg
ggtcctgtta
cccttatgac
cccggatggg
gttcaccccg
actgaacact

tgggaagatc

cggggttgsc

ataagaacag
tcgtcacttg
cttgccacag
aaacccatag
cagccttatg
atggtagccg
ttttttcctg
tttacaaccg
tttgcccagc
cacctcatgg
tatgtcacca
tttgccgtcc
cgtggcctga
ttggttgttt
gacgtgctgt
ctttgtgtgt
ttagtgtttt
atctctcttt
attcaccatt
acctacctgg
tcccaacttg
gtcaatgtag
aaatgtgtga

ttcaatcaaa
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cccccagtga
tcaacctgtg
gatggcgegg
cgttcgccca
accccaacca
aggcagttcc
ccggagtgaa
ctctccggac
tgaatgggtt
cggctttaca
tggtgggttc
ctgtctatgg
ccctgecectt
taatctttgt
gtatcctgct
ttccttgctg
tcttgatttc
ggctccttgg
acaccaacgg
ctgctgtccg
gctcgctcect
ttgggtcctc
ccgctgctca

tgttggactt

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400



tgatgttaaa
gtcccggttc
cgaacccggc
gtccccagtg
aggaggagsc
aagtgaattg
caatcacata
caaacccgaa
atggagaatg
tgaagttctc
ttggttcacg
cagaaacaga
tcttgcaacc
cctgcctcegt
cttgcttgcec
cgatggtgcg
aggggtgtcg
actcagcgac
tgcatccaac
gagggtggaa
tgaagctttc
tggacacaca
ccagtccatt
cccaaccccc

gaacggtccc

ggaggccgtt

ggggattttg
tgcaaggatg
gtcattgggc
atcaccgagg
attgttacgc
agtgaattct
atcaaagata
ttggaaggag
atgggacatg
ccagcagtcc
ccgtggtctg
tcgtcacttg
aatcaggggt
gcaatggccg
atcattctgt
ttttccgegg
cagtcttgcg
gaagacttgg
atgaggaatg
cttgcccagt
gctgacaccg
cctgtcggca
gagaccagaa
acacccccgc

aacgcctggg

ggcatttacg
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ccatagccga ttgtccgaat tggcaaggag tcgcccccaa

attggactgg
aaggattcgc
ccggggagct
gcccttcagg
tcgctggacc
taaatgaggt
gcctctccac
cctggacacc
tggtccggag
cacaaattct
ccttttacag
atttattgca
tgacctcacc
acttgttcaa
ctttcttctt
gcatgaatca
acttcctcac
cggegggtcea
tggttcaagt
tggcgcctca
gcatttttga
cccttgecegg
ccgcacctgt
gggatgagaa

ttatgggcgg

ccgtgcttat
cttttgtttc
tgtcggtgtc
ccggttttgt
tagggtcccg
gccctcagat
cgttcaactt
cttggttgcc
tgtcttctcc

aatgatcagg

cctgggcegca
cgcggtcatg
agtcccaata
gtaccgtagc
gcgatacttt
tgagtcacta
aaaattgact
atttatagag
cgataaagtt
actttcaccc
cctgaaggtc
gtctaaaatg
gcccatttcc
cggtttgaac

gaaaaagtat
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tggctcacgt
accgcgtgeg
cacacgggat
aatgtgacac
cttggtgacg
ctctgcgect
ctgtgegtgt
gttggttttt
tttggaatgt
ctcttgacag
ctaaccggtt
aatgtgagca
gttgegtgtg
ctgcatgccg
gcggagggaa
accggtgccc
gattttaagt
gccgcctacg
cgaggtgtcc
ggtgacattg
ggcaatgtta
actgtggcgc
ctcccaccaa
aaaaaaaagc

caaaaatttt

cctccggegt
gcgattccgg
caaacaaaca
ccaccaaatt
tgaaggttgg
tactcgctgc
tttttctect
tcatcttgaa
tcgcactgtc
cagccctaaa
ttgttgcaga
cctatgcatt
gcgttgtgca
tcctggtcgg
agttgaggga
tcgccatgaa
gctttgtttc
ccaaagcact
tggccaaact
ttgtcgccct
agcacactct
gcgtcgtaga
aggttttgga
ggcgcaagat

gggataagaa

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960



ttctggtgat
agttgacaac
agacaacagg
caacccggag
cagtatgatg
aattgacaaa
ttgacccgct
ttccacaacc
ttgaaggacg
gtgctcctgc
tcccccaggt
gattttgagt
tgtgacatta
aggggcaacc
tacaagaccc
gccactccag
ctatatgtgc
cctaaacagt
gacctgtcca
tttgctcatg
tccatggccg
atcgacgttt
cttaagaagc
gttgcgetgg

tttaactcac

ggtaggtgtc

gtgttctatg
cctgccgact
ccttaccatg
agcggaaaag
aatgtcgacg
ctccagggcc
gtggtcgegg
ggacctttac
cggtcgagca
gttccgectgt
tgctcgeccecg
ctgaagctac
gacgeggega
ctgaacgggc
ccagcgacac
taactgatgg
cgaccattcc
tgactgagca
cccaaggctt
taggtaagtg
gaataaatgg
tgtgtgcaca
agtattgcgg
cccaccgggc
ccatcgccct

ttgaggctga
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cgacaacaca gacgcgtggg aatgcctcag

aagaagtcca
tggatcctga
tttatgcttc
ctcagtggga
gcgaactgac
tgactaagga
cggecttggtt
cctagggcect
cggccaacac
tccttcgett
tcacggaccg
caaagaggaa
tgcacctgag
aagaggggtt
cgggagececeg
gcgctccatc
agcgtctgtc
cgggtgtgaa
tgtgttacct
cccgectgtc
gaacaggttc
agctgtgcga
taaaaagaag
ggcgctgagt
tgggaaaaat

tctcgecttcc

gaggggaacc ttgtgtggac acaccaccat

tccgtctggt
agctgctaag
cgccaaagaa
gcagtgttta
gttactgaga
gtgaatttga
ccggtcgcega
atagacgtcc
ggaaatactg
gtagcactta
attggccttc
ctaatgaaca
gtgcacgegg
ctggccacga
cttgattacc
gatgccgcgt
ggagttctac
caccggccct
ccaaccaagg
gaaaactggc
accaggacca
ggtgtcaccc
aaatttaagg

tgcgatcgat
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aggaagtttc
ctttctttag
gtggaaaaat
aactgctagc
cagcggtaaa
aagtagctag
taccagccga
tgatctccgg
gggtcaatgg
gtgcgcaaat
cttacaagtt
caagatttgg
ccgecctgect
ccatgccctc
ttgactccag
tgaaggacct
gcctcgtgeg
ctacctatcc
atattcaaag
aaactgttac
tacttggcac
agggtttcat
agctacagac

ccacgcctgc

tagtccctgt
atcaggccct
tgaagagaat
cgccageggce
gatagtcagg
cgaagttgag
tggtggcgtc
tgctgacgca
cgcgetttgg
aatacaggcc
gtaccctgtt
agacatacct
tacgcccaac
cgggtttgaa
accagactgt
ttctaaatat
aaaatatctg
tgccaagaac
catccctgag
accctgcact
caacaacttc
gaagaaggcg
tccagtcttg

aatcgttcgc

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



tggtttgccg
gtgctgaact
ggcctgtcgt
tatgcacagc
ttacaagacc
gacgacctcg
cacctgaatt
ccttcattcc
attctcgcgg
gcagccgcaa
gaacttgtgg
ccgttcttct
gtgtgtggtt
gtttaccaca
ggttctgggt
gaggtcttaa
ggcctcaccc
cgcgggataa
ctccccacct
ttcatcatcg
agtgatgtca
acgtgccggt
ggccegtggg
gaagcagcgt
tgtctgggss

gatatcatgc

ccaaccttct
gttgtcacga
ccggtgaccc
atatggtgct
agctaaagtt
tgttgtatgc
tgatgttggg
taggttgtag
cccttgecta
tactcatgga
ttggaatggc
tgtccatgtg
attgcggagc
cccactttca
cctgcgatga
gacaagtccc
cccttgaccc
ggggaaatga
gcaaagacat
gcccacctgg
tttacacgcc
tcaatgtccc
ttcgcatcct
attgcaatca
atttcaaaca

ctcagactca
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ttatgaactt
cctattggtc
aatcacctct
tagttacttc
tgaagacatg
cgagtctccc
atttcagacg
aataataaat
tcacatgaag
cagttgtgct
gcagtgcgcc
ggaaaagctc
ttcagccccg
ccagcattgt
gtgcaaatcc
ttataagcct
aggcagatac
agttgacctg
agacatggtt
cgcagggaaa
aacccatcag
ggcaggcaca
tgccggeggt
ccttgacgtc
actccacccg

actgaagacc

gcctgtgetg
acgcagtccg
gtgtccaaca
aaaagtggtc
ctcaaagttc
accatgccaa
gacccaaaga
ggccgccagt
gcgagtaatg
tgtctagagt
cgtaaggacg
aggtcaaatt
tatgctactg
ccagtcataa
cctacaggga
ccacggacta
cagacccgcc
ccagatggtg
gctgtggect
acacactggc
accatgcttg
acgctgcaat
tggtgtccag
ttgaggcttc

gtgggttttg

atctggaggt

aggagcattt
gcgcagtgac
ccatttatag
acccccatgg
aacccctaat
actatcactg
agactgcaat
tagtacccaa
tttctgagta
atgatcctga
gctatagttt
atgaggggaa
cctgtggect
tatggtgtgg
agggtacaag
ttcttatgca
gtgggttggt
attatgccag
ccaatgtgtt
ttcttcaaca
acatgatcaa
tccctgceccc
gtaagaattc
tcagcaaaac
attctcattg

ttggacagaa
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accgtcgtac
taagagaggt
cttggtgatc
ccttectgttt
cgtctattcg
gtgggttgaa
aacagactca
ccgtgacaga
ctacgcctcc
gtggtttgaa
ccccggeecg
gaagttgaga
tgacgtttgt
ccacccggceg
ccctctggat
tgtggagcag
tgctgtcagg
tactgcccta
gcgcagtagg
ggttcaggat
ggctttgggsg
ctcccgtacc
cttcctggat
taccctcacc
ctatgttttt

tatctgtgac

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080



gccattcagc
tatgtggaaa
gatggtgcta
ttgcccacta
catgcaatct
aaaggcacac
aataacaaag
gacaagcgcg
ccgctcccca
gctaaactcc
aattggccag
atcggagccg
tactatctca
accggccgaa
gagtccctcc
catgtcactt
gtttcaagcc
gatcttgagg
ttcaaggaag
cgccatttca
tctacggtgt
tctgcacatt
ctgtctagtg
ttctcgecttg
tatctgtacg

gcacgccaga

cagattacag
gacctgtcaa
tcactattga
aagattcact
ttgtgtatga
ctgtcaacct
agtgcacggt
ttgtagattc
aggtcgcaca
cggcggaact
accggctggt
gctatatggt
cacaatttgt
ttgaggtaga
cacatgcctt
ctaaatatct
ccgggaaagc
cttacctcca
ttcgactgat
cctggtacca
acctggaccc
ggggagctga
cgcaccatgg
atgacccagt
agttcaccgg

aagggaaaat
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ggacaaactc
gtatgggcaa
ctccagtcaa
caacaggcaa
cccacacagg
tgccgtgcac
tgttcaggct
tcttcgcegcec
caacttggga
tgcaccccac
tgctagcctc
gggcccctca
caaagggeag
ttgtcgagag
tattggcgac
cccacgcttc
cgcaaaagca
tccagagacc
ggtctggaga
gcttgcaagt
ctgtatgggc
ccttgcagtt
tgaaatgcct
gaggtacaaa
aaacggtgag

ttataaggcc

gtgtccatgg
gtcctcaccc
ggcgccacat
agagcccttg
caactgcaga
cgtgacgagc
ttaggcaatg
atttgtgcag
ttttatttct
tggcccgtgg
cgccctatcc
gtgtttctag
gctcaggtgc
tatcttgatg
gtcaaaggca
cttcccaagg
gtttgcacat
cagtctaagt
gataagacgg
tatgcctcgt
cctgeccecttt
accccttatg
cctgggtaca
cacacttggg

gactgggagg

actgccacca
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tcaacacaac
cctaccacag
ttgatgtggt
ttgctatcac
gcatgtttcg
agctcatcgt
gggacaaatt
atcttgaagg
cacctgattt
tgacaactca
acaaatatag
gcactcctgg
ttccggagac
atcgggaacg
ctaccgttgg
aatcagttgc
taacagatgt
gctggaaagt
cctactttca
acatccgagt
gcaacagaag
attatggtgc
gaattctagc
ggtttgaatc
attacaatga

gcatgagatt

ccgtgtaacc

agaccgagag
cacattgcat
cagggcaagg
tcttcctgca
attagataga
cagggccagt
gtcgagctcc
gacacagttt
gaacaacgaa
ccgecgegtgc
ggttgtgtca
ggtcttcagc
agaagttgct
gggatgtcac
ggtggttggg
gtacctccca
gatgttggac
acttgaaggc
tcccgttaac
agtcgttggg
caaaatcatt
gtgcgcggag
ggatacagcg
tgecgtttcgt

tcattttccc

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640



ccgggtectg
agccttttcg
attgttgata
gttgtcttct
cctgagcaat
cgcctgggga
tgatgaaatg
gaaacaggtt
ttttcagcat
catgctacac
gggtcaagtg
acaatggctc
ttttgttgtg
aggggcaact
cggcaagcag
gaccgatgta
agcgagggcc
gcccagttcc
actcaccaac
aatatctcag
cacctagaat
ctcaggcgtt
ccaccgcagc
cgtccattga
acatcactgt

tgctttcctc

ccattgaacc
acaaaatttg
tcatcatatt
gtatccgact
tacagaagat
actaagcatc
gtgtcgcegtc
gtgagcgaag
cttgctgcca
aacctagtca
tttgccattt
atagctgtgc
ctgtggctgc
tttctttcga
ccgctgagat
gccagagtga
acttgaccag
accccgagat
tcatctgcgc
ccgtgtttca
ggctgegtcc
cgcctgcaaa
tgcaggcttt
ggcgattcgc
cacggccaat

ttgcctcttc
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aacattgggc
ccaacttttt
tttggccatt
ggtttgctcc
cctatgaggc
ccttggggst
gaatgtaccg
ctacattgtc
ttgaagccga
tgtcagggtc
tcccaacccc
attcttccat
gaattccaat
actcacagtg
ctacgaacac
tcatgacgaa
tgtttacgcc
atttggaata
cgaacacgac
gacctattac
cttcttttcc
ccgtgtttca
gctgtcctcc
aaaagccgtc
gtaacagatg

tatgcttctg

ctgaactgaa
gtggatgctt
ttgtttggct
acggtactcc
cttcctttcc
gctttggcac
catcatggaa
tcgcataagt
gacttgcaaa
gaatgtaacc
tggttcccgg
attttcttct
actacgtact
aattacacgg
agcgggtctc
ctagggttct
tggctggegt
gggaatgtga
gggcagaaca
caacatcagg
tcttggctgg
gttcgagtct
aagacatcag
aatgccgcac
agaattactt

agatgagtga
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atgaaatggg
tcacggaatt
tcaccatcgc
gtgcgcgctc
cagtgccaag
cacaaggtgt
aaagcaggac
ggcttggatg
tatttggcct
atagtgtata
ccaaaacttt
gttgcggctt
gtttttggtt
tgtgcccacc
tttggtgcag
tggttccacc
tcttgtcttt
gtagagttta
ccaccctgeg
tcgatggegg
ttttgaatgt
ttcagacatc
ctgtcttagg
ggcgatagga
gcattcctct

aaagggattc

ggctgtgcag
tttggtgtcc
aggctggctg
taccattcac
tggacattcc
caactctgat
aggctgectg
tggtggctca
ctcggctgcec
atagcacttt
ctgattttca
cttgtactct
tccgectggtt
ctgcctcacc
gatagggcat
tggcctttcc
cagctacaca
tgttgacgtc
tcgccatgac
caattggttt
ctcgtggttt
aaaaccaaca
catggctact
acgcccgtgt
gatctcctca

aatgtggtct

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200



tcggcaacgt
ttaaggagtt
cacctgcgac
tttgaatgtt
tttttctggt
agctcccatt
ttgaatcaaa
attgtctcct
gtgtctaccg
gccctggetg
tactcatgta
cggtcacccg
ctcaaaagag
caatggggtc
tggcgttttc
gactgttagg
tgacatttgt
cactcctttg
gtttgtgctt
cgggctttca
ccactactgt
aagctgttaa
caaaaaaata
atcatcgccc
aacccggaga

cccagtgaac

gtcaggcatt
tactcagcgc
catgaggtgg
taagtatgtt
gtatcgtgcc
tacagttgat
agtttgattg
acggtgccct
ccggatatta
cgttgatttg
ccagatatac
tcgttataga
ttgtgcttga
gtccctagac
catcacctat
gcttttgcat

tcattttcag

gggggtgtac
gctaggccgc
tccgattgceg
taacggcaca
gcggggagtg
agaagggegag
agcaaaatca
agccccattt

ggcaattgtg
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gtggctgtgt
tctttggtgg
gcaacagttt
ggggaaatgc
gttctgtttt
ttataacctg
ggcagtggag
taccaccagc
ccatgggcgg
ttttgtcatt
caactttctt
gagaaggggt
tggttccgceg
gacttctgca
acgccaataa
cttttaattt
agtacaaaca
tcagccatag
aggtacattc
gcaagtgata
ttggtgcccg
gtaaacctcg
tggccagcca
gtccagaggc
tcctcttgceg

tctgtcgtcg

gtgtcaactt
tcgaccacgt
tagcctgtct
ttgaccgcgg
gctgegctceg
acgatatgcg
acttttgtca
catttccttg
tatgtgttga
aggttgacaa
ctggacacca
aaagttgagg
gcaaccccta
atgacagcac
tgatatatgc
tcttgaattg
aggtcgcgct
aaacctggaa
tggcccctgce
accacgcatt
ggttgaaaag
ttaaatatgc
gtcaatcagc
aagggaccgsg
accgaagatg

atccagactg

taccagctat
gcgactgcett
tttcgccatc
gctactgctc
tcaacgccgc
agctgaatgg
tttttcctgt
acacggccgg
gtagcatcta
aaaactgtat
aaggcaatct
ttggagacca
taaccaagat
agctgcacaa
cctgaaggta
tgctttcacc
cactatggga
attcatcact
ccaccacgtt
tgtcgtccgg
cctcgtgttg
caaataacaa
tgtgccaaat
gtaagaaaaa
acgtcaggca

ccttcaacca
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gtccaacatg
catttcatga
ttgttggcga
gcaattgctt
cagcaacagc
cacagattgg
gttgacccac
cctaatcact
cgcegtettt
gtcctggcegc
ctatcgttgg
cctaatcgac
ttcagcggaa
aaggtgcttt
agtcgcggcc
ttcgggtaca
gcagttgttg
tccagatgcc
gaaagtgccg
cgtcccggcet
ggtggcagaa
cggcaggeag
gctgggcaag
taagaagaga
tcacttcacc

gggcgctgga

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760



acttgcaccc
caccacactg
cttggagctc
gtgcctctaa
gaaccacgcg
<210>
<211>

<212>
<213>

13

<220>
<223>

<400> 13
atgacgtata

ggcacagccc
tttaggggtt
ccttttaacc
tgtggcagag
aaatctccaa
acggtggacg
gctttctgea
gctggtacgt
aaccttacag
agtggccgtt
cgtgctgacc
gtgcgccacg
aaaggtttcc
gttgaagttg

gtcccttttc

tgtcagattc
tgcgecttat
ctcagtttca
gtcacctatt

gccgaaatta

15047
DNA
Artificial Sequence

ggtgtttgct
gaaacttgct
tctccctaac
atgtctggga
ggccaagtct
gtttctgagc
ttgccacacg
atttttccaa
gtcgcagccg
gtctatgaaa
tacgccaact
aacttaccac
gccgeegtct
tgggctcctc
actgcggaac

atcttcacag
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agggaggata

tcgcgccaca
caattggaag
caattagggc

dddaaadaaaa

Synthetic Construct

ttatgccgceg
gcacagaaac
gccctgcettc
ttcttgatcg
actgcacacg
ttggggtact
cattccccac
ttgcgcgaat
agctttacag
ggggttgecg
ccctacatgt
tcccgcagag
atgacatcgg
gtggcgggga
gactctacac

accttgagtg

agttacactg
gcatcacctc
aatgtgtggt
gaccgtgtgg

dddaaadadaaa

gcatttgtat
acccttctgt
cggagttgca
gtgcacgtgc
atgtctcagt
tggtttattc
tgtcgagtgt
gaccagtgga
agccggccag
ttggtacccc
gagtgacaaa
accaaaatct
ccatgacgcc
taaagggaaa
ctccttcccg

cggecgcttcc
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tggagtttag
catcgtgatg
gaatggcact
gggtttagtt

aadaaaa

tgtcaggagc
gacagcctcc
ctgctttacg
acccccaatg
gcacggtccc
tacaggcccg
gctcctgetg
aacctgaatt
ctcaccccta
attgttggac
cccttcccag
gaagatttct
gtcatgtatg
tttgagactg
cctcaccatg

atgcgggtcg

tttgccgacg
ggcttacatt
gattggcact

taattggcga

tgtgaccact
ttcaggggag
gtctctccat
ccagggtgtt
tccttccect
aagagccatt
gcgettgttg
tccagcaaag
caagcctgaa
ctgttcctgg
gagcgactca
gccccttcga
taaccgagga
ttcctgaggg
cggtggacat

aacgccaata

14820

14880

14940

15000

15047

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



tggttgcctc
gctttcgtta
caaacatggc
agtggttgac
gcgccacgtg
aagagtcgag
cggttacaag
cgcagttgct
tgctagtgcc
cggctggcac
cctttccgaa
tattcaaatc
gtacatcctt
ctcttcactt
tcaaaacgcg
aatgcatctg

ttgttcaact

tggggeggasg
cgggagttgc
aaagattgac
gaaagctcgc
tgttgggacg
cactgctgtg
gagtctacca
tgatctggcc

ccttaatctc

tctgctggca
gaagctcagt
gttactggca
ccgaatgggc
agactggegg
cccaacacgt
tggtacggtg
agtcatgctc
aacaagactg
tgcatctccg
agagtgagat
ctcaggctcc
aagctggaag
cctcttgaat
gtcggtttct
cccagcagcg
cccceggeca
catcctgatc
tgctgttctc
ctgtatcttc
ccgccaagea
gctgeteggg
gcccaaaggce
gagatcaggc
ccgttgggeg

cagatcttac
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ctgtccctga
ataaagaaat
agtacctgca
ctcttgtcgt
aagagccagg
tgcctttgtc
ctgggcggag
cgcccgectceg
agctccttac
ccatcatgaa
ccccggaaga
ctgcggectt
gtgagcactg
gcgttcaggg
ttgggttcga
ccatccctgc
ccactgtgtg
aagagtgctt
agagtagggt
gtgacgcagc
tgctggacac
cagcagaact
cttcgccgaa
ctgtccctgc
gcaatttccc

ctgagccggt

aggcaactgc
ccgctacgcc
gcggaggcetg
acagtatttc
ctatcctggg
caacaaggac
ggcaaggaga
tggggcccag
gcactactcc
ccggatggtg
ctgggcgact
agacaggaac
gactgtttca
ttgttgcgag
ccctgccagc
cgccctggcec
gactaccttg
gagaaaaatc
caaccgggtc
gagtcttgaa
ctcctttgac
accccccacc
agttcagcct
cccacgcagg
tgatagctgg

ggcacaatcc

tggtggagtc
gcccaatttg
caaattaatg
tccgttaagg
tttgaggatc
gagaaaatct
acacgtgcaa
caggccgaga
ccacctgctg
cattccaagt
gatgaggatc
ggcgcctgta
gtgacccccg
cataagggca
cttgaccgac
gagttgtctg
cagttttatg
atcagcctct
accccggaag
gagtgcttgg
tgggatgttg
gatgagtgtc
cgaaaggcegg
aaggttaagt
gaagatttgg

tttgaacctg
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tgtttggctc
gctatcagac
gtctccgagc
agagctggat
tcctcaggat
tccgtttcgg
gagcagtcac
agcacgaagt
aagggaattg
ttgaaaccgc
ttgtgaatac
aaaacgccaa
gaatgccccc
attttgactc
tcgetgggst
gtgaacttga
ctcgtcttgg
gtgaggtgct
aggtcgcagc
ctaggcttga
tactccctgg
gcgctctagt
ggtctgttaa
ctagttgtgg
ctggtggctc

tgcctgtccc

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



tgcaccgcgc
tacaccacga
atgccaggat
tttggcattg
cctgagcgga
ctccttgtca
aggtggaccc
tgaggcatgt
gtgggagagg
cttagctgac
ttgcgggttt
caccgttggt
tggcaagatg
acctgctagg

tttggattct

gggcgggaaa
gagccgecegg
gcceggtggt
ctttttatgt
gtcttctcgg
gttcaagcct
agacatcctt
gggccccgtc
ctggctgctt
gctttcgcaa

agttgccttc

aagactgcgc
tgtgggtttc
gagtccctca
cagcagggtg
atctcgggaa
agcgtggaga
tgttgcgggc
gatgcgacta
gtagacatgc
aagtttaagt
gtgatgatgc
tcagttgcta
accggccagg
gagtcccgaa
ggagggtcgc
ggaccgtttc
gtttttgaca
ttttactctt
tacagttatc
cgcgtgegcea
gcacccgacc
cattcttttg
ggtctcggcc
ttgcttaggc
ggcaggtgta

aatgtgtttc
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gtcgtcatca ttggcgtcga cccccgtacc

ctcgattagt
ggcagtttga
atttgtctgc
aggatgtcct
tgtcaggtgg
tcacacgccc
accttcaaga
agctcgatga
taacctggcg
ccctcccgaa
ccecgeacgcec
ctgaagatgt
aacccttaga
cacaagctcc
tggggctcac
acgcggtcaa
tcgtctccca
cgggtgactg
cggectttgg
tgggggtttt
cagtcggtgc
agctcctgca
ttgccatttt
ttggcatcgt
aaaagtgttg

cctttacacg

gggaatgaat ttgacagctg tgaccctagc

atcctcgcag
tgcggtggss
cattagatta
gaagtactca
ggtgaaagag
ccctgccacg
caacacgtcc
gatgatactc
cgcaccttct
cccgecgtata
atccttcgca
tcctgcaagc
tgacctgccg
gaaaaaagct
tctccctgtt
gagttttgca
ttttgctccc
tggctgetgg
tgcttgtgag
accttgggac
tggcaggtta
ttcagactgt
gggatcttgt

cgcaactaga

Page 123

actgaatatg
ggacgagaag
gcgcccgceat
gctcaagcca
aaatacctta
caagaatggc
atctttcaag
gaaacgccgc
gtgggtegcgg
ctcggggagg
gatgaactgg
acaggtagcg
ctcccaaaca
gtagggtgct
tttttttcac
gcttttactt
ctcgtgggtg
ctggecttttg
tttgactcgc
cctgttcgca
ctgggcgess
atcctggctg
ataagaacag

tcgtcacttg

aggcttctcc
ccgaagaagt
catcaagtag
tcattgactc
atgtcatgcg
tctctcgcat
cgccttttac
caccctaccc
aaagcgacat
tgggagatgt
cagatgacca
ctggtttagt
atatagacgc
ttgaccaact
gccttttcgce
tattgtgtct
tattttctgg
ctgttggttt
cagagtgtag
gccttgtggt
cacgctacgt
gagcctatgt
cccccagtga

tcaacctgtg

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



cgaccggttc
atgctggtcc
gttggacgaa
agctgtgaag
aaaagtagtc
agttgaccct
cggctactcc
gaagatcaga
tgttgcttgc
ttgtggctct
gcctggcectct
aacagcgctt
ctccatcggg
tgctattgtc
gttgcgcetgg
tgtaaatacg
tcgctatacc
ccctecgeggc
ccgtgectgeg
tgagggcgct
catgggctcc
tgtcctcacg
tgatgttaaa
gtcccggttc
cgaacccggc

gtccccagtg

tgtgcaccca
ggccagagcc
aagaaaatca
tgcctgcgag
aaagtttctg
gaatgcaggg
accacaaacc
caaatttcca
tcgatgactt
ggcactaacg
ctctgcacgt
gtggcagggt
ggtatggccc
agctatgttt
ttttctttac
ccctcgggaa
aatgttgccg
gttgccgect
ttgactggcc
tttagaaccc
ggcggggtgt
ggtaactctg
ggggattttg
tgcaaggatg
gtcattgggc

atcaccgagg
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ccccatcttc cttgccacag gatggcgegg

agggcatgga

ccattgagca
cggctaggac
tcctccaggce
ctgtcccgtt
tcgtggttga
tcattcttgg
agtccccagg
tgcacatgct
atccgtggtg
ccaggttgtg
ttggcgttca
acaggttgag
ggccacccct
atccccttac
tcttggectt
gccttgtcac
tggccactgc
gtaccatgct
aaaagccttc
tcaccattga
ccagggtttc
ccatagccga
attggactgg

aaggattcgc

ccggggagcect

accctctgaa
tgtggttgcc
gggtggagceg
tcgagcccct

ccctgacacc

tgttggggac

agggggccct

tgttgggatt
cactaacccg
catttcccag
ggaaatcgct
ttgcaaggct
tacctggttg
tattctatgg
ggtcctgtta
cccttatgac
cccggatggg
gttcaccccg
actgaacact
tgggaagatc
cggggttgsc
ttgtccgaat
ccgtgcttat
cttttgtttc

tgtcggtgtc

aaacccatag
cagccttatg
atggtagccg
ttttttcctg
tttacaaccg
tttgcccagc
cacctcatgg
tatgtcacca
tttgccgtcc
cgtggcctga
ttggttgttt
gacgtgctgt
ctttgtgtgt
ttagtgtttt
atctctcttt
attcaccatt
acctacctgg
tcccaacttg
gtcaatgtag
aaatgtgtga
ttcaatcaaa
tggcaaggag
tggctcacgt
accgcgtgeg

cacacgggat
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cgttcgccca
accccaacca
aggcagttcc
ccggagtgaa
ctctccggac
tgaatgggtt
cggctttaca
tggtgggttc
ctgtctatgg
ccctgecectt
taatctttgt
gtatcctgct
ttccttgctg
tcttgatttc
ggctccttgg
acaccaacgg
ctgctgtccg
gctcgctcect
ttgggtcctc
ccgctgctca
tgttggactt
tcgcccccaa
cctccggegt
gcgattccgg

CaaacCaaaca

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



aggaggagsc
aagtgaattg
caatcacata
caaacccgaa
atggagaatg
tgaagttctc
ttggttcacg
cagaaacaga
tcttgcaacc
cctgcctcegt
cttgcttgcec
cgatggtgcg
aggggtgtcg
actcagcgac
tgcatccaac
gagggtggaa
tgaagctttc
tggacacaca
ccagtccatt
cccaaccccc
gaacggtccc
ggaggccgtt
ttctggtgat
agttgacaac
agacaacagg

caacccggag

attgttacgc
agtgaattct
atcaaagata
ttggaaggag
atgggacatg
ccagcagtcc
ccgtggtctg
tcgtcacttg
aatcaggggt
gcaatggccg
atcattctgt
ttttccgegg
cagtcttgcg
gaagacttgg
atgaggaatg
cttgcccagt
gctgacaccg
cctgtcggca
gagaccagaa
acacccccgc
aacgcctggg
ggcatttacg
gtgttctatg
cctgeccgact

ccttaccatg

agcggaaaag
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gcccttcagg
tcgctggacc
taaatgaggt
gcctctccac
cctggacacc
tggtccggag
cacaaattct
ccttttacag
atttattgca
tgacctcacc
acttgttcaa
ctttcttctt
gcatgaatca
acttcctcac
cggcgggtcea
tggttcaagt
tggcgcctca
gcatttttga
cccttgecegg
ccgcacctgt
gggatgagaa
ttatgggcegsg
aagaagtcca
tggatcctga
tttatgcttc

ctcagtggga

ccggttttgt
tagggtcccg
gccctcagat
cgttcaactt
cttggttgcc
tgtcttctcc

aatgatcagg

cctgggcegca
cgcggtcatg
agtcccaata
gtaccgtagc
gcgatacttt
tgagtcacta
aaaattgact
atttatagag
cgataaagtt
actttcaccc
cctgaaggtc
gtctaaaatg
gcccatttcc
cggtttgaac
gaaaaagtat
cgacaacaca
gaggggaacc
tccgtctggt

agctgctaag
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aatgtgacac
cttggtgacg
ctctgcgect
ctgtgegtgt
gttggttttt
tttggaatgt
ctcttgacag
ctaaccggtt
aatgtgagca
gttgegtgtg
ctgcatgccg
gcggaggegaa
accggtgccc
gattttaagt
gccgcctacg
cgaggtgtcc
ggtgacattg
ggcaatgtta
actgtggcgc
ctcccaccaa
aaaaaaaagc
caaaaatttt
gacgcgtggg
ttgtgtggac
aggaagtttc

ctttctttag

ccaccaaatt
tgaaggttgg
tactcgctgc
tttttctect
tcatcttgaa
tcgcactgtc
cagccctaaa
ttgttgcaga
cctatgcatt
gcgttgtgca
tcctggtcgg
agttgaggga
tcgccatgaa
gctttgtttc
ccaaagcact
tggccaaact
ttgtcgccct
agcacactct
gcgtcgtaga
aggttttgga
ggcgcaagat
gggataagaa
aatgcctcag
acaccaccat
tagtccctgt

atcaggccct

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200



cagtatgatg
aattgacaaa
ttgacccgct
ttccacaacc
ttgaaggacg
gtgctcctgc
tcccccaggt
gattttgagt
tgtgacatta
aggggcaacc
tacaagaccc
gccactccag
ctatatgtgc
cctaaacagt
gacctgtcca
tttgctcatg
tccatggccg
atcgacgttt
cttaagaagc
gttgcgetgg
tttaactcac
ggtaggtgtc
tggtttgccg
gtgctgaact
ggcctgtcgt

tatgcacagc

aatgtcgacg
ctccagggcc
gtggtcgegg
ggacctttac
cggtcgagca
gttccgctgt
tgctcgeccecg
ctgaagctac
gacgceggega
ctgaacgggc
ccagcgacac
taactgatgg
cgaccattcc
tgactgagca
cccaaggctt
taggtaagtg
gaataaatgg
tgtgtgcaca
agtattgcgg
cccaccgggc
ccatcgccct
ttgaggctga
ccaaccttct
gttgtcacga
ccggtgaccc

atatggtgct
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gcgaactgac
tgactaagga
cggecttggtt
cctagggcct
cggccaacac
tccttcgett
tcacggaccg
caaagaggaa
tgcacctgag
aagaggggtt
cgggagececg
gcgctccatc
agcgtctgtc
cgggtgtgaa
tgtgttacct
cccgectgtc
gaacaggttc
agctgtgcga
taaaaagaag
ggcgctgagt
tgggaaaaat
tctcgecttcc
ttatgaactt
cctattggtc
aatcacctct

tagttacttc

cgccaaagaa
gcagtgttta
gttactgaga
gtgaatttga
ccggtcgcega
atagacgtcc
ggaaatactg
gtagcactta
attggccttc
ctaatgaaca
gtgcacgegg
ctggccacga
cttgattacc
gatgccgegt
ggagttctac
caccggccct
ccaaccaagg
gaaaactggc
accaggacca
ggtgtcaccc
aaatttaagg
tgcgatcgat
gcctgtgetg
acgcagtccg
gtgtccaaca

aaaagtggtc
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gtggaaaaat
aactgctagc
cagcggtaaa
aagtagctag
taccagccga
tgatctccgg
gggtcaatgg
gtgcgcaaat
cttacaagtt
caagatttgg
ccgecctgect
ccatgccctc
ttgactccag
tgaaggacct
gcctcgtgeg
ctacctatcc
atattcaaag
aaactgttac
tacttggcac
agggtttcat
agctacagac
ccacgcctgc
aggagcattt
gcgcagtgac
ccatttatag

acccccatgg

tgaagagaat
cgccageggc
gatagtcagg
cgaagttgag
tggtggcgtc
tgctgacgca
cgcgetttgg
aatacaggcc
gtaccctgtt
agacatacct
tacgcccaac
cgggtttgaa
accagactgt
ttctaaatat
aaaatatctg
tgccaagaac
catccctgag
accctgcact
caacaacttc
gaagaaggcg
tccagtcttg
aatcgttcgc
accgtcgtac
taagagaggt
cttggtgatc

ccttectgttt

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760



ttacaagacc
gacgacctcg
cacctgaatt
ccttcattcc
attctcgcgg
gcagccgcaa
gaacttgtgg
ccgttcttct
gtgtgtggtt
gtttaccaca
ggttctgggt
gaggtcttaa
ggcctcaccc
cgcgggataa
ctccccacct
ttcatcatcg
agtgatgtca
acgtgccggt
ggccegtggg
gaagcagcgt
tgtctgggss
gatatcatgc
gccattcagc
tatgtggaaa
gatggtgcta

ttgcccacta

agctaaagtt
tgttgtatgc
tgatgttggg
taggttgtag
cccttgecta
tactcatgga
ttggaatggc
tgtccatgtg
attgcggagc
cccactttca
cctgcgatga
gacaagtccc
cccttgaccc
ggggaaatga
gcaaagacat
gcccacctgg
tttacacgcc
tcaatgtccc
ttcgcatcct
attgcaatca
atttcaaaca
ctcagactca
cagattacag
gacctgtcaa
tcactattga

aagattcact
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tgaagacatg
cgagtctccc
atttcagacg
aataataaat
tcacatgaag
cagttgtgct
gcagtgcgcc
ggaaaagctc
ttcagccccg
ccagcattgt
gtgcaaatcc
ttataagcct
aggcagatac
agttgacctg
agacatggtt
cgcagggaaa
aacccatcag
ggcaggcaca
tgccggeggt
ccttgacgtc
actccacccg
actgaagacc
ggacaaactc
gtatgggcaa
ctccagtcaa

caacaggcaa

ctcaaagttc
accatgccaa
gacccaaaga
ggccgccagt
gcgagtaatg
tgtctagagt
cgtaaggacg
aggtcaaatt
tatgctactg
ccagtcataa
cctacaggga
ccacggacta
cagacccgcc
ccagatggtg
gctgtggect
acacactggc
accatgcttg
acgctgcaat
tggtgtccag
ttgaggcttc
gtgggttttg
atctggaggt
gtgtccatgg
gtcctcaccc
ggcgccacat

agagcccttg
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aacccctaat
actatcactg
agactgcaat
tagtacccaa
tttctgagta
atgatcctga
gctatagttt
atgaggggaa
cctgtggect
tatggtgtgg
agggtacaag
ttcttatgca
gtgggttggt
attatgccag
ccaatgtgtt
ttcttcaaca
acatgatcaa
tccctgceccc
gtaagaattc
tcagcaaaac
attctcattg
ttggacagaa
tcaacacaac
cctaccacag
ttgatgtggt

ttgctatcac

cgtctattcg
gtgggttgaa
aacagactca
ccgtgacaga
ctacgcctcc
gtggtttgaa
ccccggeecg
gaagttgaga
tgacgtttgt
ccacccggceg
ccctctggat
tgtggagcag
tgctgtcagg
tactgcccta
gcgcagtagg
ggttcaggat
ggctttgggsg
ctcccgtacc
cttcctggat
taccctcacc
ctatgttttt
tatctgtgac
ccgtgtaacc
agaccgagag

cacattgcat

cagggcaagg

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



catgcaatct
aaaggcacac
aataacaaag
gacaagcgcg
ccgctcccca
gctaaactcc
aattggccag
atcggagccg
tactatctca
accggccgaa
gagtccctcc
catgtcactt
gtttcaagcc
gatcttgagg
ttcaaggaag
cgccatttca
tctacggtgt
tctgcacatt
ctgtctagtg
ttctcgecttg
tatctgtacg
gcacgccaga
ccgggtcectg
agccttttcg
attgttgata

gttgtcttct

ttgtgtatga
ctgtcaacct
agtgcacggt
ttgtagattc
aggtcgcaca
cggcggaact
accggctggt
gctatatggt
cacaatttgt
ttgaggtaga
cacatgcctt
ctaaatatct
ccgggaaagc
cttacctcca
ttcgactgat
cctggtacca
acctggaccc
ggggagctga
cgcaccatgg
atgacccagt
agttcaccgg
aagggaaaat
ccattgaacc
acaaaatttg
tcatcatatt

gtatccgact
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cccacacagg caactgcaga gcatgtttcg

tgccgtgcac
tgttcaggct
tcttcgcegcec
caacttggga
tgcaccccac
tgctagcctc
gggcccctca
caaagggegag
ttgtcgagag
tattggcgac
cccacgcttc
cgcaaaagca
tccagagacc
ggtctggaga
gcttgcaagt
ctgtatgggc
ccttgcagtt
tgaaatgcct
gaggtacaaa
aaacggtgag
ttataaggcc
aacattgggc
ccaacttttt
tttggccatt

ggtttgctcc

cgtgacgagc
ttaggcaatg
atttgtgcag
ttttatttct
tggcccgtgg
cgccctatcc
gtgtttctag
gctcaggtgc
tatcttgatg
gtcaaaggca
cttcccaagg
gtttgcacat
cagtctaagt
gataagacgg
tatgcctcgt
cctgecccttt
accccttatg
cctgggtaca
cacacttggg
gactgggagg
actgccacca
ctgaactgaa
gtggatgctt
ttgtttggct

acggtactcc
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agctcatcgt
gggacaaatt
atcttgaagg
cacctgattt
tgacaactca
acaaatatag
gcactcctgg
ttccggagac
atcgggaacg
ctaccgttgg
aatcagttgc
taacagatgt
gctggaaagt
cctactttca
acatccgagt
gcaacagaag
attatggtgc
gaattctagc
ggtttgaatc
attacaatga
gcatgagatt
atgaaatggg
tcacggaatt
tcaccatcgc

gtgcgcgctc

tcttcctgca
attagataga
cagggccagt
gtcgagctcc
gacacagttt
gaacaacgaa
ccgecgegtgc
ggttgtgtca
ggtcttcagc
agaagttgct
gggatgtcac
ggtggttggg
gtacctccca
gatgttggac
acttgaaggc
tcccgttaac
agtcgttggg
caaaatcatt
gtgcgcggag
ggatacagcg
tgecgtttcgt
tcattttccc
ggctgtgeag
tttggtgtcc
aggctggcetg

taccattcac

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880



cctgagcaat
cgcctgggga
tgatgaaatg
gaaacaggtt
ttttcagcat
catgctacac
gggtcaagtg
acaatggctc
ttttgttgtg
aggggcaact
cggcaagcag
gaccgatgta
agcgagggcc
gcccagttcc
actcaccaac
aatatctcag
cacctagaat
ctcaggcgtt
ccaccgcagc
cgtccattga
acatcactgt
tgctttcctc
tcggcaacgt
ttaaggagtt
cacctgcgac

tttgaatgtt

tacagaagat
actaagcatc
gtgtcgcegtc
gtgagcgaag
cttgctgcca
aacctagtca
tttgccattt
atagctgtgc
ctgtggctgc
tttctttcga
ccgctgagat
gccagagtga
acttgaccag
accccgagat
tcatctgcgc
ccgtgtttca
ggctgegtcc
cgcctgcaaa
tgcaggcttt
ggcgattcgc
cacggccaat
ttgcctcttc
gtcaggcatt
tactcagcgc
catgaggtgg

taagtatgtt
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cctatgaggc
ccttggggst
gaatgtaccg
ctacattgtc
ttgaagccga
tgtcagggtc
tcccaacccc
attcttccat
gaattccaat
actcacagtg
ctacgaacac
tcatgacgaa
tgtttacgcc
atttggaata
cgaacacgac
gacctattac
cttcttttcc
ccgtgtttca
gctgtcctcc
aaaagccgtc
gtaacagatg
tatgcttctg
gtggctgtgt
tctttggtgg

gcaacagttt

ggggaaatgc

cttcctttcc
gctttggcac
catcatggaa
tcgcataagt
gacttgcaaa
gaatgtaacc
tggttcccgg
attttcttct
actacgtact
aattacacgg
agcgggtctc
ctagggttct
tggctggegt
gggaatgtga
gggcagaaca
caacatcagg
tcttggctgg
gttcgagtct
aagacatcag
aatgccgcac
agaattactt
agatgagtga
gtgtcaactt
tcgaccacgt

tagcctgtct

ttgaccgcgg

cagtgccaag
cacaaggtgt
aaagcaggac
ggcttggatg
tatttggcct
atagtgtata
ccaaaacttt
gttgcggctt
gtttttggtt
tgtgcccacc
tttggtgcag
tggttccacc
tcttgtcttt
gtagagttta
ccaccctgeg
tcgatggegg
ttttgaatgt
ttcagacatc
ctgtcttagg
ggcgatagga
gcattcctct
aaagggattc
taccagctat
gcgactgcett
tttcgccatc

gctactgctc
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tggacattcc
caactctgat
aggctgecctg
tggtggctca
ctcggctgcec
atagcacttt
ctgattttca
cttgtactct
tccgectggtt
ctgcctcacc
gatagggcat
tggcctttcc
cagctacaca
tgttgacgtc
tcgccatgac
caattggttt
ctcgtggttt
aaaaccaaca
catggctact
acgcccgtgt
gatctcctca
aatgtggtct
gtccaacatg
catttcatga
ttgttggcga

gcaattgctt

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440



tttttctggt
agctcccatt
ttgaatcaaa
attgtctcct
gtgtctaccg
gccctggetg
tactcatgta
cggtcacccg
ctcaaaagag
caatggggtc
tggcgttttc
gactgttagg
tgacatttgt
cactcctttg
gtttgtgctt
cgggctttca
ccactactgt
aagctgttaa
caaaaaaata
atcatcgccc
aacccggaga
cccagtgaac
acttgcaccc
caccacactg
cttggagctc

gtgcctctaa

gtatcgtgcc
tacagttgat
agtttgattg
acggtgccct
ccggatatta
cgttgatttg
ccagatatac
tcgttataga
ttgtgcttga
gtccctagac
catcacctat
gcttttgcat
tcattttcag
gggggtgtac
gctaggccgc
tccgattgceg
taacggcaca
gcggggagtg
agaagggegag
agcaaaatca
agccccattt
ggcaattgtg
tgtcagattc
tgcgecttat
ctcagtttca

gtcacctatt
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gttctgtttt
ttataacctg
ggcagtggag
taccaccagc
ccatgggcegg
ttttgtcatt
caactttctt
gagaaggggt
tggttccgceg
gacttctgca
acgccaataa
cttttaattt
agtacaaaca
tcagccatag
aggtacattc
gcaagtgata
ttggtgcccg
gtaaacctcg
tggccagcca
gtccagaggc
tcctcttgceg
tctgtcgtcg
agggaggata
tcgcgccaca
caattggaag

caattagggc

gctgegctceg
acgatatgcg
acttttgtca
catttccttg
tatgtgttga
aggttgacaa
ctggacacca
aaagttgagg
gcaaccccta
atgacagcac
tgatatatgc
tcttgaattg
aggtcgcgct
aaacctggaa
tggcccctgce
accacgcatt
ggttgaaaag
ttaaatatgc
gtcaatcagc
aagggaccgsg
accgaagatg
atccagactg
agttacactg
gcatcacctc
aatgtgtggt

gaccgtgtgg

tcaacgccgc
agctgaatgg
tttttcctgt
acacggccgg
gtagcatcta
aaaactgtat
aaggcaatct
ttggagacca
taaccaagat
agctgcacaa
cctgaaggta
tgctttcacc
cactatggga
attcatcact
ccaccacgtt
tgtcgtccgg
cctcgtgttg
caaataacaa
tgtgccaaat
gtaagaaaaa
acgtcaggca
ccttcaacca
tggagtttag
catcgtgatg
gaatggcact

gggtttagtt
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cagcaacagc
cacagattgg
gttgacccac
cctaatcact
cgcegtettt
gtcctggcegc
ctatcgttgg
cctaatcgac
ttcagcggaa
aaggtgcttt
agtcgcggcc
ttcgggtaca
gcagttgttg
tccagatgcc
gaaagtgccg
cgtcccggcet
ggtggcagaa
cggcaggeag
gctgggcaag
taagaagaga
tcacttcacc
gggcgctgga
tttgccgacg
ggcttacatt
gattggcact

taattggcga

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000



X20718SequencelistingST2516Dec2016
gaaccacgcg gccgaaatta aaaaaaaaaa aaaaaaaaaa aaaaaaa 15047
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