SEQUENCE LISTING
<110> Evonik Industries AG
<120> Process for Reacting a Carboxylic Acid Ester
<130> 201200172
<160> 14
<170> PatentIn version 3.5

<210> 1

<211> 771

<212> DNA

<213> Escherichia coli

<220>
<221> CDS
<222> (1)..(771)

<400> 1

atg aat aac atc tgg tgg cag acc aaa g?t cag g?g aat gtt cat ctt 48
Met Asn Asn Ile Trp Trp GIn Thr Lys Gly Gin Gly Asn val His Leu
1 ,

gtg ctg ctg cac gga tgg g?a €tg aat gcc gaa gtg tgg cgt tgec att 96
val Leu Leu ggs Gly Trp Giy Leu Sgn Ala Glu val Trp ggg Cys Ile

gac gag gaa ctt agc tcg cat ttt acg ctg cac ctt gtt gac ctg ccc 144
Asp Glu g;u Leu Ser ser His zge Thr Leu His Leu Vg1 Asp Leu Pro
4

g?c ttc g?g cgt agc cgg gga ttt g?t gcg ctg tca Ctt gct gat atg 192
Gly gge Gly Arg Ser Arg ggy Phe Gly Ala Leu ggr Leu Ala Asp Met

gcc gaa gcc gtg ctg caa cag gca cct gat aaa gcc att tgg tta g?c
g;a Glu Ala val Leu ggn Gln Ala Pro Asp %gs Ala Ile Trp Leu goy

240

tgg agt ctg g?c g?g ctg gtg gca agc cag att gcg tta acc cat ccc 288
Trp Ser Leu Gly gsy Leu val Ala Ser ggn ITe Ala Leu Thr g%s Pro

gag cgt gtt cag gcg ctg gtc acc gtg gcg tecg tca cct tgt ttt agt 336
Glu Arg val %ég Ala Leu val Thr ng Ala Ser Ser Pro g{g Phe Ser

gct cgt gac gag tgg ccg g?g ata aaa ccg gac gtg ctg gcg g?a Tttt 384
Ala Arg Eﬁg Glu Trp Pro Gly ES LyS Pro Asp Va !iglsx Ala Gly Phe

cag cag caa ctc agt gat gat ttt cag cgt aca gtg gag cgg ttc ctg 432
Gln G;n Gln Leu Ser Asp igg phe GIn Arg Thr Xzo Glu Arg Phe Leu
130

gcg tta caa acc atg g?g act gaa acg gcg cgc cag gat gcg cgg gcg 480
Ala Leu GIn Thr Met Gly Thr Glu Thr Ala Arg Gin Asp Ala Arg Ala
145 150 15 160

ttg aag aaa acc git ctg gcg tta ccg atg ccg gag gtt gac gtg ctt 528
Leu Lys Lys Thr X%} Leu Ala Leu Pro ?;5 Pro Glu val Asp X?S Leu

aat g?c g?g ctg gaa atc ctg aaa acg gtc gat Cctc <gt cag ccg ctg 576
Asn Gly Gly Leu Glu ITe Leu Lys Thr val Asp Leu Arg Gin Pro Leu
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Text Box




caa
Gin

ctg
Leu

agce
Ser
225

cat
H1s

tag

aac
Asn

gt
va
210

gaa
Glu

ccy
Pro

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

<400>

i

val

Asp

Gly

Ala

65

Trp

Glu

Ala

Glin

Ala

145

Leu

Leu

Glu

Phe

50

Glu

Ser

Arg

Arg

Gln

130

Leu

Lys

gt
va
185

ccg
Pro

tca
ser

gcc
Ala

2
256
PRT

180
tcc
Ser

cgce
Arg

tat
Tyr

gag
Gly

atg
Met

aaa
Lys

atc
Ile

Tttt
Phe
245

ccg
Pro

gt
va

ttc
Phe
230

tgt
Cys

Escherichia coli

2

Leu

Glu

35

Gly

Ala

Leu

val

Asp

115

Gln

Glin

Lys

His

20

Leu

Arg

val

Gly

GIn

100

Glu

Leu

Thr

Thr

Gly

Ser

Ser

Leu

Gly

85

Ala

Trp

ser

Met

val

Met Asn Asn Ile Trp Trp
5

Trp

Ser

Arg

Glin

70

Leu

Leu

Pro

Asp

Gly

Leu

ttt
Phe

gt
va
215

gce
Ala

cac
H1s

Gln

Gly

His

Gly

55

Gln

val

val

Gly

ASD

Thr

Ala

ttg
Leu
200

ccg
Pro

aaa
Lys

ctg
Leu

Thr

Leu

Phe

40

Phe

Ala

Ala

Thr

Ile

120

Phe

Glu

Leu

185
cga
Arg

atg
Met

gcg
Ala

ctg
Leu

Lys

Asn

25

Thr

Gly

Pro

Ser

val

105

Lys

Glin

Thr

Pro

ttg
Leu

ctg
Leu

gce
Ala

gt
va
250

Gly

10

Ala

Leu

Ala

Asp

Gln

%0

Ala

Pro

Arg

Ala

Met

tat
TYr

gat
ASp

cat
H1s
235

gcg
Ala

GlIn

Glu

His

Leu

Lys

Ile

Ser

Asp

Thr

Ar

15

Pro

&ty

aaa
Lys
220

gcg
Ala

ttg
Leu

Gly
val
Leu
Ser
60

Ala
Ala
Ser
val
val
140

Gin

Glu

tat
Tyr
205

ctt
Leu

cca
Pro

aag
Lys

Asn

Trp

val

45

Leu

Ile

Leu

Pro

Leu

125

Glu

ASp

val

190
ctc
Leu

tgg
Trp

ttt
Phe

cag
Gin

val

Arg

30

Asp

Ala

Trp

Thr

Cys

110

Ala

Arg

Ala

Asp

gac
Asp

cct
Pro

att
Ile

agg
Arg
255

His
15

Cys
Leu
Asp
Leu
His
95

Phe
Gly
Phe

Arg

val

&y

cac
His

tcg
Ser
240

gt
Va

Leu

Pro
Met
Gly
80

Pro
Ser
Phe
Leu
Ala

160

Leu

624

672

720

768

771


fcb
Text Box


Asn

Gln

Leu
210

Ser
225

His

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

<400> 3
cggctteget

3
500
DNA

tctgattaaa
ccggcaattyg
acagggcgcet
acggeggege
agcgaccgca
tatctgtgcg
- gcattcggcea
aaagagaaca
<210> 4

<211> 500
<212> DNA
<213>

<400> 4
gcgttgaage

ccgcagccaa
cggattcaag
atctttecge
cgataaaatc
tgatttgtct
ccatcaggtc

gctgcatgat

Gly Gly
Asn val

195
val Pro

Glu Ser

Pro Ala

165

Leu Glu

180

Ser Met

Arg Lys

Tyr Ile

Ile

Pro

val

Phe

Leu Lys

Thr

170

val Asp

185

Phe Leu

200

val
215

Pro

Ala Lys

230

phe
245

Glu

atcccattgg
tceecgacge
caacccggtg
ggcgatttca
atagtcggcea
gggaagatgg
ggtggcgcgt
tagccagcat

atagcggatg

agagggtgta
ctcttcttet
cattattttg
aatagtcatt
gttaaaacgt
gtcattageg
gcgttgacga

ttcatcatca

Cys

His Leu

Escherichia coli

cagtgcaacc
cagtgacgcec
gtgcgacgag
ctgcgeeggg
accgtgacca
gagtgtgtgg
gaacagaccg

aatcccggta

Escherichia coli

ggtggctttt
gacagcccgg
gctatatgca
aaactcrcct
acagcgtege
tatccactac

atatgttttt
ggcatgacgg

Arg

Met

Ala

Leu

Leu Tyr

Leu

Asp

His
235

Ala

val Ala

250

agcgtgataa
gctgccataa
cgtgtaagac
aaaatttaag
gtctttgeca
cgggtaatcc
aacaaatccc

ctgttagcat

gaaatggcga
taaagcgcat
gggcttrtgga
tgtgtttcgg
cagtttgcag
ttaataagca
gaattaactc

tgacatcaat

GIn
190

Leu Arg

Gly Tyr Leu

205

Leu Trp

Pro Phe

Leu Lys GIn

cggctgacac
cggaacgctg
ttccaatagt
ctggtggata
gggcggcggt
acattgtggg
ccaatgacct

atgttcatcc

gacagaactt
gatgtctgca
ttgttccecce
tgaacgttcg
tatgtaatta
ggccatttge
cagcagcgec

cagcggaaat

175
Pro Leu

Asp Gly

Pro His

Ile Ser

240

Arg val

255

agcaaatcgc
acgatgcgat
aacagacgtg
agcggactta
ttttgcaggc
cataacgttt
aacgccagtg

ttgtaagtca

tactgactcg
agaggaactc
tcectgecgea
gcaacgeegt
aacagccctt
tctaccagec
atacgtcggt
gcggaggcat

60
120
180
240
300
360
420
480
500

60
120
180
240
300
360
420
480
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aaagctgcct tgccagtttg

<210> 5

<211> 6654
<212> DNA
<213>

<220>
<223>

<400> 5
gagtcgaccg

gtggttacgc
ttcttcectt
ctccctttag
ggtgatggtt
gagtccacgt
tcggtctatt
gagctgattt
gtggcacttt
caaatatgta
attatttagt
atgcccatge
tagttcttta
aaatagacca
gcgggtrtgt
tttggcgtca
cttcaaacag
gaacgatgaa
tgctggcagg
aaacatacgg
aaaatgaaaa
caaaaggcct
actatcacgg
catcgattta
ctggcegegt
aaacacaaga
acactgattt

tatcagcatc

vector

gtggcgaatg
gcagcgtgac
cctttctege
ggttccgatt
cacgtagtgg
tctttaatag
cttttgattt
aacaaaaatt
tcggggaaat
tecegeteacce
gaaatgagat
aacagaaact
ggcccgtagt
gttgcaatcc
tactgataaa
ccccettacat
gagggctgga
catcaaaaag
aggcgcaact
catttcccat
atatcaagtt
ggacgtttgg
ctaccacatc
catgttctat
ctttaaagac
atggtcaggt
ctccggtaaa

agacagctct

Artificial Sequence

ggacgcgecece
cgctacactt
cacgttcgec
tagtgcttta
gccatcgecce
tggactcttg
ataagggatt
taacgcgaat
gtgcgcggaa
gcgatccttt
attatgatat
ataaaaaata
ctgcaaatcec
aaacgagagt
gcaggcaaga
attttaggtc
agaagcagac
tttgcaaaac
caagcgtttg
attacacgcc
cctgagtteg
gacagctggce
gtctttgeat
caaaaagtcg
agcgacaaat
tcagccacat
cattacggca

ttgaacatca

tgtagcggcg
gccagegece
ggctrttcecc
cggcaccteg
tgatagacgg
ttccaaactg
ttgccgattt
tttaacaaaa
ccectatttg
ttaacccatc
tttctgaatt
cagagaatga
ttttatgatt
ctaatagaat
cctaaaatgt
tttrrtttatt
cgctaacaca
aagcaacagt
cgaaagaaac
atgatatgct
attcgtccac
cattacaaaa
tagccggaga
gcgaaacttc
tcgatgcaaa
ttacatctga
aacaaacact

acggtgtaga

cattaagcgce
tagcgeeege
gtcaagctct
accccaaaaa
tttttegeee
gaacaacact
cggcctattg
tattaacgct
Tttatttttc
acatatacct
gtgattaaaa
aaagaaacag
ttctatcaaa
gaggtcgaaa
gtaaagggca
gtgcgtaact
gtacataaaa
attaaccttt
gaaccaaaag
gcaaatccct
aattaaaaat
cgctgacgge
tcctaaaaat
tattgacagc
tgattctatc
cggaaaaatc
gacaactgca

ggattataaa

ggcgggtatg
tcettteget
aaatcggagg
acttgattag
tttgacgttg
caaccctatc
gttaaaaaat
tacaatttag
taaatacatt
gccgttcact
aggcaacttt
atagattttt
caaaagagga
agtaaatcgc
aagtgtatac
aacttgccat
aaggagacat
actaccgcac
ccatataagg
gaacagcaaa
atctcttctg
actgtcgceaa
gcggatgaca
tggaaaaacg
ctaaaagacc
cgtttattct
caagttaacg

tcaatctttg

500

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
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acggtgacgg
caggcgacaa
tagtatttga
acaaagcata
aaagcgataa
acgatgatta
atgaaattga
ccecgeggatc
atgtttctaa
aaatggatct
cgaaaggaaa
aacaatcaac
tcaaagacag
aatgccgata
gctgtetatg
tagttgcttt
tacattgtcg
tgatgtatct
tatgtaacgg
tacaagagcc
ttcgttgttt
cactcaaaaa
gtgttrttct
caccattcat
gttcaacttg
tattgctgta
taaactcatg
ctatatttgce
tcatagagta
ttaactggaa
agaacttggce
tttccacagt
ccctactgat
tccttgtagg

tttcatgctc

aaaaacgtat
ccatacgctg
agcaaacact
ctatggcaaa
aaaacgcacg
cacactgaaa
acgcgcgaac
aaaaatgacg
ttctttaact
tgatcctaac
caatgtcgtg
gtttgegeca
catccttgaa
ttgactaccg
tgtgactgtt
gttttactgg
atctgttcat
atctrtttta
tgaacagttg
ataagaacct
ttgcgtgage
ttttgectea
tagtccgtta
ttttatctgg
gaaaatcaac
agtgtttaaa
gtagttattt
cttgtgagtt
tttgttttca
aagataaggc
atagtttgtc
tctegteatce
gttcatcatc
gttttcaatc

cgttaagtca

caaaatgrac
agagatcctc
ggaactgaag
agcacatcat
gctgagttag
aaagtgatga
gtctttaaaa
attgacggca
ggcccataca
gatgtaacct
attacaagct
agcttectge
caaggacaat
gaagcagtgt
gagctgtaac
tttcacctgt
ggtgaacagc
caccgttttc
ttctactrtt
cagatccttc
catgagaacg
aaactggtga
tgtaggtagg
ttgttctcaa
gtatcagtcg
tctttactta
tcaagcatta
ttettttgty
aaagacttaa
aatatctctt
cactggaaaa
agctctctgg
tgaacgtatt
gtggggttga

tagcgactaa

agcagttcat
actacgtaga
atggctacca
tctteegtea
caaacggcgce
aaccgctgat
tgaacggcaa
ttacgtctaa
agccgetgaa
ttacttactc
atatgacaaa
tgaacatcaa
taacagttaa
gaccgtgtge
aagttgtctc
tctattaggt
tttaaatgca
atctgtgcat
gtttgttagt
cgtatttage
aaccattgag
gctgaatttt
aatctgatgt
gttcggttac
ggcggeeteg
ttggtttcaa
acatgaactt
ttagttcttt
catgttccag
cactaaaaac
tctcaaagec
ttgctttage
ggttataagt
gtagtgceac

tcgctagttc

cgatgaaggc
agataaaggc
aggcgaagaa
agaaagtcaa
tcteggtatyg
tgcatctaac
atggtacctg
cgatatttac
caaaactggc
acacttcget
cagaggattc
aggcaagaaa
caaataaaaa
ttctcaaatg
aggtgttcaa
gttacatgcet
ccaaaaactc
atggacagtt
cttgatgctt
cagtatgttc
atcatactta
tgcagttaaa
aatggttott
gagatccatt
cttatcaacc
aacccattgg
aaattcatca
taataaccac
attatatttt
taattctaat
tttaaccaaa
taatacacca
gaacgatacc
acagcataaa

atttgctttg

aactacagct
cacaaatact
tctttattta
aaacttctge
attgagctaa
acagtaacag
ttcactgact
atgcttggtt
cttgtgttaa
gtacctcaag
tacgcagaca
acatctgttg
cgcaaaagaa
cctgattcag
tttcatgttc
gttcatctgt
gtaaaagctc
ttccctttga
cactgataga
tctagtgtgg
ctttgcatgt
gcatcgtgta
ggtattttgt
tgtctatcta
accaatttca
ttaagccttt
aggctaatct
tcataaatcc
atgaattttt
ttttcgettg
ggattcctga
taagcatttt
gtccgttett
attagcttgg

daaacaacta

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
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attcagacat
ctagtcaatg
agacctttgce
tgtgtotttt
aaaagataaa
agtattacaa
ctaaaggctt
ccgaccatca
gctctggeag
aaactaccca
ctgctatgtg
gtctgaccac
ggcagcggta
tgcgactcect
ataaataaat
atgagacgtt
accgggegta
aaaaatcact
ggcatttcag
ctttttaaag
tgcecgectg
gatatgggat
atcgctctgg
tgtggcgtgt
tttcgtctca
ggacaacttc
gctgatgecg
aatgcttaat
aggcagttat
gatgaatggc
taaatagccg
tatcccattg
atccccgacg

gcaacccggt

acatctcaat
ataattacta
tggaaaactt
ttttgtttat
aagaatagat
aaggatgtcg
aagtagcacc
ggcacctgag
tgaatggggg
taatacaaga
gtgctatctg
ttcggattat
tcatcaacag
gcacctttcg
cctggtotec
gatcggcacg
ttttttgagt
ggatatacca
tcagttgetc
accgtaaaga
atgaatgctc
agtgttcacc
agtgaatacc
tacggtgaaa
gccaatcect
ttcgeececy
ctggcgattce
gaattacaac
tggtgcectt
agaaattcga
cttatgtcta
gcagtgcaac
ccagtgacgce

ggtgcgacga

tggtctaggt
gtccrtttec
gtaaattctg
attcaagtgg
ccecagecctg
caaacgctgt
ctcgcaagcet
tcgetgtett
taaatggcac
aaagccegtc
actttttgct
ccegtgacag
gcttacccgt
tcttcgaata
ctgttgatac
taagaggttc
tatcgagatt
ccgttgatat
aatgtaccta
aaaataagca
atccggaatt
cttgttacac
acgacgattt
acctggcecta
gggtgagttt
ttttcaccat
aggttcatca
agtactgcga
aaacgcctgg
aagcaaattc
ttgctggtct
cagcgtgata
cgctgeccata

gcgtgtaaga

gattttaatc
tttgagttgt
ctagaccetc
ttataattta
tgtataactc
rtgctectet
cgggcaaatc
tttcgtgaca
tacaggcgec
acgggcttct
gttcagcagt
gtcattcaga
cttactgtcg
aatacctgtg
cgggaagecc
caactttcac
ttcaggagct
atcccaatgg
taaccagacc
caagttttat
ccgtatggea
cgrrrtccat
ccggeagttt
tttccctaaa
caccagtttt
gggcaaatat
tgccgtttgt
tgagtggcag
ttgctacgec
gacccggteg
cggtacccgg
acggctgaca
acggaacgct

cttccaatag

actataccaa
gggtatctgt
tgtaaattcc
tagaataaag
actactttag
acaaaacaga
gctgaatatt
ttcagttege
trttatggat
cagggcgttt
tcctgecectce
ctggctaatg
gggatcgacg
acggaagatc
tgggccaact
cataatgaaa
aaggaagcta
catcgtaaag
gttcagctgg
ccggeettta
atgaaagacg

gagcaaactg

‘Ctacacatat

gggtttattg
gatttaaacg
tatacgcaag
gatggctrtcc
ggcggggeat
tgaataagtg
tcggttcagg
ggatcgegge
cagcaaatcg
gacgatgcga

taacagacgt

ttgagatggg
aaattctgct
gctagacctt
aaagaataaa
tcagttccege
ccttaaaacc
cctttigtct
tgcgctcacg
tcatgcaagg
tatggcgggt
tgattttcca
cacccagtaa
ctctcectta
acttcgcaga
tttggcgaaa
taagatcact
aaatggagaa
aacattttga
atattacggce
ttcacattct
gtgagctggt
aaacgrrttc
attcgcaaga
agaatatgtt
tggccaatat
gcgacaaggt
atgtcggcag
aatttrtrtta
ataataagcg
gcagggtcgt
ccggettege
ctctgattaa

tccggcaatt
gacagggegce

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
5400
5460
5520
5580
5640
5700
5760
5820
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tggcgatttc
catagtcggce
agggaagatg
9ggtggcgceyg
atagccagca
aatagcggat
acagaacttt
atgtctgceaa
tgttccecct
gaacgttcgg
atgtaattaa
gccatttget
agcagcgcecea
agcggaaatg
<210> 6

155 owa
<213>

<220>
<223>

<400> 6

actgcgeegg
aaccgtgacc
ggagtgtgtg
tgaacagacc
taatcccggt
gcctcgaggg
actgactcgc
gaggaactcc
cctgeccgeaa
caacgccgtc
acagcccttt
ctaccagcec
tacgtcggtg
cggaggcata

primer

gaaaatttaa
agtctttgec
gcgggtaatc
gaacaaatcc
actgttagca
cgttgaagca
cgcagccaac
ggattcaagc
tcttteegea
gataaaatcg
gatttgtctg
catcaggtcg
ctgcatgatt

aagctgectt

Artificial Sequence

ccggggatcg cggecegget tegetatecc

<210> 7
<211> 58
<212> DNA
<213>
<220>
<223>
<400> 7

primer

Artificial sequence

gctggtggat
agggcggegg
cacattgtgg
cccaatgacce
tatgttcatc
gagggtgtag
tcttettetg
attattttgg
atagtcatta
ttaaaacgta
tcattagegt
cgttgacgaa
tcatcatcag

gccagtttgg

attggcagt

aagcggactt
tttttgcagg
gcataacgtt
taacgccagt
cttgtaagtc
gtggcttttg
acagcceceggt
ctatatgcag
aactctectt
cagcgtegec
atccactact
tatgtttttg
gcatgacggt

gccgegatcec

aacggcggceg
cagcgaccgce
ttatctgtge
ggcattcggce
aaaagagaac
aaatggcgag
aaagcgcatg
ggctttggat
gtgtttcggt
agtttgcagt
taataagcag
aattaactcc
gacatcaatc

tcta

cctetgocttc aacgccctcg aggcatccge tattgttcotce ttttgactta caaggatg

<210> 8
<211> 24
<212> DNA
<213>
<220>
<223>
<400> 8

primer

Artificial sequence

gcgttgaagc agagggtgta ggtg

<210> 9
<211> 39
<212> DNA
<213>

Artificial Sequence

5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6654

39

58
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<220>

<223> primer

<400> 9

tagaggatcg cggcccaaac tggcaaggea

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

<220>
<223>

<400>

10
1008
DNA

10

Artificial Sequence

resulting k/o gene

cggcttecget atcccattgg cagtgeaacc

tctgattaaa
ccggcaattg
acagggcgcet
acggeggege
agcgaccgca
tatctgtgcg
gcattcggea
aaagagaaca
aatggcgaga
aagcgcatga
gctttggatt
tgtttcggtg
gtttgcagta
aataagcagg
attaactcca
acatcaatca
<210>
<211>
<212>
<213>

<220>
<223>

<400>

11
DNA

vect

11

gggaagccct gcaaagtaaa ctggatgget
ggatcaagat ctgatcaaga gacaggatga
ttgcacgcag gttctccgge cgcttgggtg
cagacaatcg gctgctctga tgecgecgtg

tcececgacge
caacccggtg
ggcgatttca
atagtcggca
gggaagatgg
ggtggcgegt
tagccagcat
atagcggatg
cagaacttta
tgtctgcaag
gttecceecte
aacgttcggce
tgtaattaaa
ccatttgctce

gcagcgccat

gcggaaatgc ggaggcataa

12348

or

cagtgacgcec
gtgcgacgag
ctgcgeeggg
accgtgacca
gagtgtgtgg
gaacagaccg
aatcccggta
cctecgaggge
ctgactcgec
aggaactccg
ctgcegcaat
aacgccgtceg
cagccctttg
taccagccecce

acgtcggtgce

Artificial Sequence

gctttatge

agcgtgataa
gctgecataa
cgtgtaagac
aaaatttaag
gtctttgeca
cgggtaatcc
aacaaatccc
ctgttagcat
gttgaagcag
gcagccaact
gattcaagca
ctttccgecaa
ataaaatcgt
atttgtctgt
atcaggtcge
tgcatgattt

agctgecttg

ttettgeege
ggatcgtttc
gagaggctat
ttccggetgt

cggctgacac
cggaacgctg
ttccaatagt
ctggtggata
gggcggeggt
acattgtggg
ccaatgacct
atgttcatcc
agggtgtagg
cttcttctga
ttattttggc
tagtcattaa
taaaacgtac
cattagcgta
gttgacgaat
catcatcagg

ccagtttg

caaggatctg
gcatgattga
tcggetatga

€agcgcaggg

agcaaatcgc
acgatgcgat
aacagacgtg
agcggactta
ttttgcaggce
cataacgttt
aacgccagtg
ttgtaagtca
tggcttttga
cagceeggta
tatatgcagg
actctccttg
agcgtegeca
tccactactt
atgtttttga
catgacggtg

atggcgcagg
acaagatgga
ctgggcacaa

gcgeceeggtt

39

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1008

60
120
180
240
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ctttttgtca
ctatcgtgge
gcgggaaggg
cttgctecty
gatccggcta
cggatggaag
ccagecgaac
acccatggeg
atcgactgtg
gatattgctg
gccgeteecy
ggactctggag
atatatactt
cctttttgat
agaccccgta
ctgcttgeaa
accaactctt
tctagtgtag
cgctctgeta
gttggactca
gtgcacacag
gctatgagaa
cagagtcgga
tagtcctgtce
ggggcggage
ctggectttt
taccgecttt
agtgagcgag
tatttcacac
cccagatagc
cctgttteca
taaccctget
tatacaggat

ccgggcagga
tattcgcacc

agaccgacct
tggccacgac
actggctgcet
ccgagaaagt
cctgcccatt
ccggtcttgt
tgttcgecag
atgcctgett
gccggetggg
aagagcttgg
attcgcagcg
gttcgaaatg
tagattgatt
aatctcatga
gaaaagatca
acaaaaaaac
tttccgaagg
ccgtagttag
atcctgttac
agacgatagt
cccagettgg
agcgccacgce
acaggagagc
gggtttegec
ctatggaaaa
gctcacatgt
gagtgagctg
gaagcggaag
cgcatagggg
cattgatctt
gtcggtagat
tcggggtcat
tttgccaaag
taggtgaagt
tggcggtget

gtcecggtgec
gggcgttect
attgggcgaa
atccatcatg
cgaccaccaa
cgatcaggat
gctcaaggeg
gccgaatatc
tgtggcggac
cggcgaatgg
catcgecttc
accgaccaat
taaaacttca
ccaaaatccc
aaggatcttc
caccgctacc
taactggctt
gccaccactt
cagtggctgc
taccggataa
agcgaacgat
ttccecgaagg
gcacgaggga
acctctgact
acgccagcaa
tcfttcctgc
ataccgctcg
agcgcctgat
atctccaatc
ctctegecty
attccacaaa
tatagcgatt
ggttcgtgta
aggcccacce

caacgggaat

ctgaatgaac
tgcgcagcetg
gtgcegggge
gctgatgcaa
gcgaaacatc
gatctggacg
cgcatgeeceg
atggtggaaa
cgctatcagg
gctgaccget
tatcgecctte
cgattggtaa
tttttaattt
ttaacgtgag
ttgagatcct
agcggtggtt
cagcagageg
caagaactct
tgccagtggce
ggcgcagegg
ctacaccgaa
gagaaaggcg
gcttccaggg
tgagcgtcga
cgcggecttt
gttatcccct
ccgcagecga
geggtatttt
gtgccttggc
tccectcagt
acagcaggga
ttttcggtat
gactttcctt
gcgagcgggt
cctgetetge

tgcaggacga
tgctcgacgt
aggatctcct
tgcggeggcet
gcatcgageg
aagagcatca
acggcgagga
atggccgett
acatagcgtt
tcctegtgct
ttgacgagtt
ctgtcagacc
aaaaggatct
ttttcgttcc
trttttctge
tgtrttgccgg
cagataccaa
gtagcaccgc
gataagtcgt
tcgggetgaa
ctgagatacc
gacaggtatc
ggaaacgcect
tttttgtgat
ttacggttec
gattctgtgg
acgaccgagc
ctccttacge
gcagcgacag
tcagtaattt
agcagcgett
atccatcctt
ggtgtratcca
gttcettett

gaggctggece

ggcagegegg
tgtcactgaa
gtcatctcac
gcatacgctt
agcacgtact
ggggctegeg
tctegtegtg
ttctggattc
ggctaccegt
ttacggtatc
cttctgageg
aagtttactc
aggtgaagat
actgagegtc
gcgtaatctg
atcaagagct
atactgtcct
ctacatacct
gtcttaccgg
cggggggttc
tacagcgtga
cggtaagegg
ggtatcttta
gctecgtcagg
tggccttttg
ataaccgtat
gcagcgagtc
atctgtgcgg
cccteggtee
cctgeatttg
ttccgctgca
Tttcgeacga
acggcgtcag
cactgtcect

ggctaccgec
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ggcgtaacag
ccacctatca
gcggcecggcea
ggcgtegtyg
gagctcgaac
gatttatgtg
ccacataaca
cggcaggtaa
atcaggtaat
agttgcaate
aattgcaaca
tttaagatca
acttgcgaca
tccccaaaaa
tgtacacatc
cagctctage
tccactttca
cgeattcage
tgccggegta
ccctaagcecc
aacagacgea
atagcagacc
tgcaagaatc
ccecacgteg
aaaaccttet
ggatagagga
tttataacca
aacaacgatt
tattttagat
tcaaggtggc
ttgttgctat
tccgtgteaa
gaagactaaa

ccggtattat

atgagggcaa
aggtgtactg
tgagcctgtc
actatgagct
atgatcggat
gcgtagaaaa
gcctgggeca
ctgeecgrece
tttatactcc
agtcgctect
acgagtttat
gaccagaacc
atttgagegt
ggatttctag
tgatcatcga
tctgggatag
agtacgcatt
ttgaactcaa
accacgcgeg
accgcagcetg
ctctccacaa
ccagacagtt
aatttttcat
attgatacaa
ggctttaatg
ggcecgetgat
tattgacgaa
gccataatte
aattccttga
aaatattttc
ttgtttgttt
taaagcgtca
agccccaatce

tcgctcaatt

gcggatgget
ccttccagac
ggcctacctg
cgagaacgct
ctcccatttc
cggtcatcac
cattttacgce
tatcgcgacc
ctgcaagege
gcttgtacge
cgtagtcctt
gtggtggagt
gtgtaaccgce
ccattgcgea
ccacaacacc
caccgattcc
gttcaacatg
ttecttcage
ccattacacg
aggcgacttc
gtttcctacg
cagaccccte
acgcgtattc
tcggtgtatt
gcactgcgga
aaggcgcecac
gccagaacgce
tetcteeggt
cgctcagett
ctcatatgec
gagcaccect
gctttattct
gcrtgatcta

daacatactt
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gatgaaacca
gaacgaagag
ctggcegtceg
taccgccaac
agcaagggaa
caaatatggc
ggtagttcceg
gttggttcga
accttgacgt
aaggacttct
tagagcacca
tggtgctggt
attatgaatt
gtcgccgatt
attactcact
aactacaatc
gccattcctg
ctccaggegg
cggggcggct
aagcccgatt
taaatttttg
gcaggttaac
ttttccatct
taacgaaatg
ttctgeaatc
agactcecctg
agcatttact
atacttttca
caattgttgc
actttatagc
cttttacaag
ctgcggactt
aattaactgc

catcaagaac

agccaaccag
cgattgagga
gccagggceta
acagcagtgt
atcccaccat
aatacttccc
cacgtacgga
gtggctgage
ttaggcaaat
agttcaagag
agtccttgea
gttgatgtgce
gtctctaaac
gcatatatac
tcaagggceceg
agatccgect
ccctrtatag
gctctgacta
tctatcactg
actccgeegce
gcgtcttcca
ctacgtgege
ttagaagaaa
gtaatattgt
tcacttgtca
ctaaaaatcc
ccagctgtac
Ctatatcact
ttgcgtgega
atctteggtg
cctcaagaca
tccaatctca
tgtgaaggct
tgtttgaaag

gaagggcagc
adaaggcggcg
caaaatcacg
atttgaataa
agccaccacc
cgcccaageg
gtgcggggag
atcattgcta
ttaftgtctc
tttegttatt
gcgccatccc
cacagatgct
gtaccatcgt
ttgtatccga
cctcagttge
gaatttcttc
acgttaattt
agtttgctgce
tgaccctett
¢Caacacaac
tactgcgtaa
tagcacctgt
ctatctracg
tattcgtata
gaaaagcctt
taatttecccc
cagcgecaac
taatgccgat
ttcactacat
acatgcatat
gcaatctgct
actattcgeg
tcacatgaag

cattgaagct

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
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gtrttgctat
ctgceergege
tacgggcttg
gggaaagcac
cggagaaaat
agactaagcg
caaccgcatg
caagccgeca
tggaaatgaa
cataatgtaa
tctgegcgeg
cgcttgctag
ttgcaaattt
actcactggce
aatccccaaa
tegttgettt
ttttatcgga
tgaaatacaa
tcggcagcetce
ctaaaattat
ttegtattge
ggtaggatct
ctggatgcag
tgcttaaata
caggcgtcac
tcgcctcaaa
tggccggceaa
gcaccaaggt
ccaccgecte
caagtttaag
ttggtgtatt
taatattatc
tagatgcaag
ttaccatttc

aagaactggce

ctccactgea
tceggecaaa
ctgaatagcc
tagtgattga
cttatgatct
ctgatagatc
cgecttegec
agctgacaca
ctctaaaatt
ctcaagctct
actgtctgtg
ggcttgttga
attcacggct
aaaaataaaa
taaactaatc
acctattgca
ttgtgaagat
tacccacgeg
taacagccac
tctctcagac
atactggtat
tttagcagga
tgtaaactgc
cttaatacat
gaaatcgagc
tatttcatcc
ctcacgcttt
ctctatctgt
ttctgegeta
ctgcgagaac
taacataaac
caaacaaact
gtctcgcaag
gaaagtttca

tcttaaagaa

taaacaatgt
cacaataatc
aataacgctc
acaagcagca
tcaagagttt
tcaatttoge
cactccaata
gcacggcata
ttggagagct
agagcgtcaa
cgtgcttgag
aacctcgcga
tgggcctgag
gccaaacagg
cacttattac
agcacaagct
aggtctttaa
taactaataa
tgtctcageg
atgctgactg
tcacctctac
ttttcagtcc
gctggctcac
gagaccccat
aatgaagaat
ctaaagtaat
aacaaaaaaa
tcttcaggaa
aaggccaagt
cctrtratty
tccataagtg
agcgtttcta
agcgcaggct
agctgctcaa

agccacactg
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taagctgagce
cacggacttc
tgtgegegge
ggcgtgcttt
ttaaattatt
tcataacttc
tctcaatgga
cggaaaaaaa
tttcttctga
acattttcga
ttataatctg
catacagcca
ccagcacctt
ttagcgegge
agagctcctce
gcagccattc
ttaacttctc
gcactatggg
catctatttc
cccagcgaca
gccaatgeca
aagtaatttc
cgctcacatg
tgacgcattt
ttgcaagaaa
tgtctacttc
ctacaagagc
ctccaagaac
ctttcteogr
tattgeetge
cgtgcaacaa
tctegttatt
tgctcacace
taatctctge

caggacgtcc

cttttttaaa
cagctggeec
actatgaaag
taggggggct
tatgccegtt
caatcttggt
gccatttagg
cacgtctgtc
ggtgtccaag
agtaaactcg
cctecgeccag
accaaaagca
ctccaactct
ccctttteca
actcgaaagc
cttttcttge
tgctcgegeg
ttttttgtge
gccctgacga
gtcattcgec
gaaagctgca
tcgtagaaaa
gcgaagcaac
gaatacataa
aacacgatag
aactactgct
aggccaccce
agactctgec
gtactcccgce
aactgcaaac
cggcaagtct
cgaggtgctc
ctctctcaca
gcagatatca

ggctgttctg

tcaccggeac
gcgttaattt
ttccgatcte
gagtgctgtc
atgecttgac
agattttttt
tcactectte
accccgtgat
cagcgcaatt
gattccatca
ccecattttte
aaattrttgtt
gcaaatctat
actgegttty
atttcatctt
catttatttt
ccttgctgac
caggcctget
aatgacaaat
cgtagggata
cgctrtaagea
ttacgcagta
atgtaattag
ttgtattgat
cgctcgggaa
gaaatatgct
tcaacttctt
tccgetaacy
atagcgectg
ctgatatttt
aagtcatgat
tgccaaagac
cggctgaatt
aattcactgt

tggegtagece

4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
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actcgaacgc
tgggagecggce
cacttactag
ttattatttt
ggtgttaaat
tactagggaa
gaagacgggc
tcgcgagtag
acggagcaaa
gatgtcgaga
aatctcgtag
gttctggatt
ttgtggccgg
ttttatgggce
ggtgaggact
tatcgagttt
tggtgggtcg
ggtatcgtga
tttgatcgtt
gagcataata
atgggagaaa
tgggggcttg
gaaatcctec
ggacctaaga
agtgcgaact
gagcatcaaa
ttccaccttc
cgggattttc
atgattcctce
gaccttaata
actagtagtg
gcagagcccyg
ctctcacaaa

ttgaaggcga

aagagcaacg
teccatecgeg
agtcgtaatt
cattatgcta
attaaaacta
ggtctgaagt
accgggtcaa
ctcgeggtac
aactacccgt
gtgagagtgg
cgactaattt
ccgetcecaga
ctactccgat
tggtattget
ttaataatcc
tgacatatct
gaactcagcc
acggactagce
ggatggccaa
agggtcatca
gcatttataa
aggaacaécg
aaccaatgat
tgctggtgtt
atattgaaca
agccgcacca
agcggcactc
ccggectgece
agtggtttag
agatccaaat
ctggtcatag
gcggtcgata
gagtgcactt

cctgetcecga

gtrttcccat
atactcaatc
tgatccgcetce
ttectecgegece
cacttaagtg
aggccgctat
aatcgaccag
ctggcatgct
aggtgtagtt
gcggcttaac
aataaaaatt
gtacgtagat
gatcggaatc
cgtatggtac
gcctgaagaa
aacagttcct
aatgtcttgg
gctcaataca
aattgtgttg
ccgtgatgtce
gttttcaatc
ccrttegege
catcacagtt
cctgceegatt
tTtacggcttg
ttcttggaat
ggatcaccac
ggctcttccg
atcagttatg
tgatgattcg
ttcgagtacc
tttacaataa
cgctaaagtg

tagttacact
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atccaggtgg
ttggccgata
cgaccttage
agctgactgg
tagtcggcat
ttctggecga
atagctcget
tgcggecage
ggcgcaageg
tttctcagtt
ggagaattcc
aaaaagaaat
tggcttgcaa
ggcgcacttc
gtggtgccga
atgcattacg
cttgaaattg
ggacacgaac
gctgtecgtag
gctacaccga
cgtgagatcc
cgtggccaaa
attctttacg
caaatggctt
ctcegtcaaa
agtaatcaca
gcgcatccaa
acgggttacc
gatcccaagg
atgcgagaaa
tctgeggtag
gtgcttcaat
ctgagggttg
ctgatgaagt

ggctctgtaa
tatgcaacta
gaccgggaaa
aaattttcac
gatcggtggt
cttcggectt
catttecggtg
tegtgttett
tccgattagce
aggcataaaa
atatgcttga
atctctggat
atgaaactgg
cattgcttga
aactagagaa
ctgcattaat
gtgcgcettge
tcggtcacaa
ggtacggtca
tggatcctgce
caggagcatt
gcgtttggag
ccgttctect
tcggttagtg
aaatggagga
tcgtctctaa
cacgttctta
ctggtgcatt
tagtagattg
cctatttgaa
catcgtagtt
tttatgtgeg
attgcctcte

tgtcggageca

aggcatactc
tgaactttgg
tcattattta
cataggttac
gcaaaatatt
cgccgatttt
ctttcagccg
ccagcagacg
tcaggtttaa
ttacgtctta
gaaacacaga
actatcaact
ttgggggatt
tgcgatgttt
ggagcggtac
tgtgtcagca
cttgtcactg
gaaggagact
cttctttatt
aacatccegg
tattcgtgct
tttcgataat
tgccttgrtt
gcagctgacc
cggtcgatat
tctagtgetg
tcagtcactt
tttgatggcg
ggctggtggt
aaaatttggce
atgtgagcac
gcgttgaaag
tgtaattgct

gcgactaacg

6540
6600
6660
6720
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
8340
8400
8460
8520
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ctgagttaat
tatgatgaaa
atccccaaag
ctecgeggatt
gaaagtggta
atcccactta
caggcgagca
taacgcaaat
ataaatgccc
tttctccagg
ttcgagacaa
caacccatac
tggttgcgec
ataaaactca
gtattacttg
caggtactcg
aagaagacta
attrcaggaca
- gatacccatt
ttttctaatt
gccactgeat
tgggtcgeta
gttegagggg
tttgatatcg
gctagggcta
gattacggcc
ccatatgttg
agttcgtttg
cttggtaact
acaggtactc
agtcttggtg
gcagccaage
agaacgcaga
acctgacccc

tcceccatgey

aggagagtgg
ataaggggga
attgggcatg
ctcectcgaa
tttcagatgc
atcaagaaaa
ccccacaggt
ttgccgeaac
ggattgtaat
tacgccttgg
gcttgactte
ttcgecaaat
gacaagctta
acctccaagg
tggccatata
ctttgaggat
tgtgctctac
aaataaaaat
cagegettgt
ataaagtaat
gggcgaatga
gcttcaattt
gggctttgee
cctattttot
aatttcaagg
ctgcaattct
gggttggtgt
atattaagga
catggatgct
ttggcccggt

cgtcatatgt

ttctgrittg

agcggtctga
atgccgaact

agagtaggga

gagaatgtca
gccgcacgaa
ccecggactge
agaaacacag
tactccaact
taaaaatgag
tgtaagaaaa
gcaaaataac
tatgtttatg
caccttattce
atgttaattg
ttatccgagg
gagaaattgc
tctgatgecec
tatgatgagg
a{tcctgatg
gaggaaaagt
gaccatacca
cgacctgtaa
cgcgatgccg
aaattatccg
ttctaaggtc
aaatgctgat
tagctcaaat
tgagaaatca
ttecgettcaa
tggtcgogtg
taaatgggcg
aaattcagat
tcetgtttet
tttctaagta
gcggatgaga
taaaacagaa
cagaagtgaa

actgccaggce
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aggtaccagt
ggtttccacc
gcagttcgag
ctaggggtga
ggaatggcag
ggctgtgcgg
tctteccacaa
aatttgacat
atgagagtgc
ctgaggattg
agagcggegt
ttagtggceac
ctagtgccga
aaggcgggaa
cgttgggega
actggtgctg
gaagattaaa
attagcctag

cgacaacaaa

‘gtgttggttg

gcgaaatctg
tatgtgggtg
gtaagtattg
atagcggtog
atctecctege
tatcattacg
ctattttttg
cctgetttte
gtgcgttata
actaaaattg
atcaggtctg
gaagattttc
tttgcetgge
acgcegtage

atcaaataaaf

gtccagattg
cgaacaccag
acaaggtgga
atagtcaget
ttttggeege
ctaagactga
ggaagaagat
ggtgatgagt
gggtaatgtg
gtgctgeecce
aggtgaaaag
aagtttaact
cgttaaaggc
agcatacttg
tgaggccegag
tceggattge
acttcaagtc
ccaagttaaa
acgagggtag
ctaattttgt
ctggctataa
aggagcttgg
gtaatgatac
atttttttgt
tgggaagagt
atagcttrtga
ataaaaccga
aggttggect
ttectttcaa
aggttgatcc
tcactgtege
agcctgatac
ggcagtageg
gccgatggta

acgaaaggct

tcagtatatc
ctggaatgat
ctttatcttt
tgccaactcg
agaattagtg
agtrcttgat
gagaaataaa
atggctagct
catgaggggt
gattgcgccg
ggcgtcacct
gctgaagcag
caagatctat
aagtggatat
ggttttactc
ggggctacga
attctaggta
ctctagtgec
cacaatgagt
tttgggggeyg
tcagggtgac
cgatctaaat
aacacttacg
tggggtgcca
cagtgaagtt
gcgactttat
cggtgctttg
tagatatgac
aacggacgtc
tttcattctc
aggtcgacct
agattaaatc
cggtggtecc
gtgtggggtc
cagtcgaaag

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

10140

10200

10260

10320

10380

10440

10500

10560

10620
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actgggectt
cgccgggagce
cgccataaac
cgtttctaca
agacaataac
ggccacggcec
catgtctcac
cgecttegetyg
agatgtgtga
tcgttgatct
taccggectt
atgctgtccce
gceacgtcag
atgtctttgg
acccagcecgg
cggacttccce
atagggacac
gtgacaggct
acactgaggc
gccacgtteg
aatccgtccce
gcaacaaatc
ctaaaaggtt
gtggccecgt
cecegtrttac
tcgaggcgga
tgacataagc
ggtccagaac
gttatgactg
<210>
<211>
C <212
<213>

<220>
<223>

<400>

12
6834
DNA

vect

12

tcgtrttate
ggatttgaac
tgccaggcat
aactcttttg
cctgataaat
tctaggecag
cagggcgagce
gggcecttace
ccttgegecc
gcgtcacggce
ccagttgaaa
attgcatgag
ccaaggcgta
tgaacctgag
taatcatcac
gcecgttteag
ccgcecategt
cgctecctett
gatacgcggce
acattccttg
tttacaacaa
cgtcectttt
taaaagggaa
togggccgca
cagtccccta
ttcacccttg
ctgttcggtt
cttgaccgaa

tttttttgta

or

tgttgtttgt
gttgcgaage
caaattaagc
tttattttte
gcttcaataa
atccagegge
ctgtttcgeg
caccgecttg
ggtctrttege
tggatcaagc
ccactttcgce
cagctecgtaa
tttggtgaac
ttctacacgg
actcggtctt
gcgcagggcc
cgctatgtcec
cacctggcta
ctcgaccagg
tgtataaggg
caaatccgtc
taaactctac
aaggaagaaa
tttgtgecce
tcgecgecty
gcgtccaacce
cgtaaactgt
cgcagcggtg -
cagtctatgc

Artificial Sequence

14

cggtgaacgc
aacggcccgg
agaaggccat
taaatacatt
tgcagecctga
atctgggtta
atctcagcat
gcgggcttct
tgcgeccact
actcgcaact
agctggtcaa
agcctgateg
tgtttggtga
ccctcacccet
ttceecttge
gcttctttga
tcegeegtea
atacaggcca
gcattgcttt
gacactgtat
ccrttcttaac
aggccacgga
agggtggaaa
tgaaggggcg
agagggcgca
agcggcacca
aatgcaagta
gtaacggcgce
ctcgggeatce

tctecctgagt
agggtggcgg
cctgacggat
caaatatgta
aaggcaggec
gtcgagcgeg
ctgaaatctt
tcggtccaaa
ccacctgtag
tgaagtcctt
ttrctatttc
cgtgggtgct
gttccgtcag
cceggtagat
cattgggctc
gctggtigta
ctgaatacat
gaacgatccg
tgtaaaccat
ctgegtecca
aacaaatceg
ttacgtggcec
cgcaaaaaac
ggggaggcgt
ggaagcgagt
gcggegectyg
gcgtatgege
agtggcggtt
caatcgat

aggacaaatc
gcaggacgcc
ggcctttttg
tcegeteatg
gggccgtggt
ggccgettece
cceggeettg
actgaacaac
cgggergtgce
gatcgaggga
gcgetggeceyg
gtccatcttg
gtacggcagce
gattgtttge
ttgggttaac
ggaagattcg
cacttcatcg
ctgttcctga
tgggggtgag
caatacaaca
tccettaatg
tgtagacgtc
gcaccactac
ctgggcaatc

aatcagggta

agaggcgaat

tcacgcaact

ttcatggett

10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12348


fcb
Text Box


accaatgctt
ttgectgact
gcgctgegat
agccagcecgg
ctattaattg
ttgttgccat
gctceggttc
ttagctectt
tggttatgge
tgactggtga
cttgeceegge
tcattggaaa
gttcgatgta
tttctgggtg
ggaaatgttg
attgtctcat
gtgttacaac
gctcataaca
ccgaactcag
gtagggaact
ccecgggcetaa
gaaagtatag
tcggtcgatc
taagttagct
tgtgtggaat
agtggcatat
tgaccccggg
gcgetggect
ttgccgatcc
cggaagaata
ctgagccgga
cggtgtctga
tggcagcceca
tggcgggtgt
gtaccaacgc

aatcagtgag
ccccgtegtg
gataccgcga
aagggccgag
ttgccgggaa
cgctacagge
ccaacgatca
cggtccteceg
agcactgcat
gtactcaacc
gtcaatacgg
acgttcttcg
acccactcgt
agcaaaaaca
aatactcata
gagcggatac
caattaacca
cccettgttt
aagtgaaacg
gccaggcatc
ttatggggtg
gaacttctga
attcagcccg
cactcattag
tgtgagcgga
gatcatcggc
tggtgtgtcc
gggtagcgge
taagcaggtg
cgtttacttt
gctggéacaa
gggcegtace
gatcggtgeg
ccecgggtgtt
ggcgaagatg

gcacctatct
tagataacta
gaaccacgct
cgcagaagtg
gctagagtaa
atcgtggtgt
aggcgagtta
atcgttgtca
aattctctta
aagtcattct
gataataccg
gggcgaaaac
gcacccaact
ggaaggcaaa
ttcrtecttt
atatttgaat
attctgaaca
geetggegge
ccgtagegec
aaataaaacg
tcgeecttat
agtggggatc
gctcatagat
gcaccccagg
taacaataac
gtccctaaag
caattgatca
tttgagaacg
tgggacgceg
cgcaaaggtc
gcgctgaagg
ctgccgetge
cagttcctgg
tctegtggta

gcggttggec

15

cagcgatctg
cgatacggga
caccggctec
gtcctgcaac
gtagttcgce
cacgctegtce
catgatcccc
gaagtaagtt
ctgtcatgec
gagaatagtg
cgccacatag
tctcaaggat
gatcttcagce
atgccgcaaa
ttcaatatta
gtatttagaa
ttatcgcgag
agtagcgegyg
gatggtagtg
aaaggctcag
tcgactctat
cggceggect
atgcgggcag
cttgacactt
aatttcacac
aaatcaaaaa
gcaacggeca
aggcatacga
agatggttat
tggttetgrt
ataagggcgt
tgaccccgat
agaaaccgaa
aggtcactat

tgggtgctga

tctatttcgt
gggcttacca
ggatttatca
tttatccgec
agttaatagt
gtttggtatg
catgttgtgc
ggcegeagtg
atccgtaaga
tatgecggcega
cagaacttta
cttaccgctg
atcttttact
aaagggaata
ttgaagcatt
aaataaacaa
cccatttata
tggtcccace
tggggactcc
tcgaaagact
agtgaagttc
gcageccecge
tgagcgcaac
tatgcttccg
aggatctagg
caacgaaaac
ccgtgtettg
gtcggcaggt
gaaagtgaaa
cacctatctg
tacggcgatc
gagcgaggtt
aggtggcaag
cattggceggt

cgttacgatt

tcatccatag
tctggeccca
gcaataaacc
tccatccagt
ttgcgcaacg
gcttcattca
aaaaaagcgg
ttatcactca
tgcttttctg
ccgagttgct
aaagtgctca
ttgagatcca
ttcaccageg
agggcgacac
tatcagggtt
ataggggtca
cctgaatatg
tgaccccatg
ccatgcgaga
gggccttteg
ctattctcta
agggcctgtc
gcaattaatg
gctcgtataa
aaccaaggag
cgcgtggeac
gtcgaaaccg
gcggagatta
gaaccgetge
cacttggccg
gcgtatgaaa
gccggtegta
ggcattctge
ggcgtgatcg
atcgacttga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
2100


fcb
Text Box


acgctgatcg
ccaatccggt
tgattcctgg
cgggtagegt
acatcacgac
caaatatgcc
cgtatgcact
tgcgtgctgg
tgggttatga
cgtaataagc
aactggatgc
gtgcgegtgt
ttattgatgg
cggaagcgge
cccatcegge
atcgtgtgtt
gtcgttattg
gctatcacgg
agggcgatct
gcaaagatat
ttctggaaat
gcggtgtgat
atgatgtgct
ttggccatca
gcggetatet
cgggcggtga
cgcatgcgaa
ttggeccgta
atgtgcgtog
aactgtttcc
acctgattat
gtgcggaagt
ccctgaaage

ggctacagcc

cctgegtcaa
gaatatcgcg
cgcgaaggceg
gattgttgac
tcatgatcag
gggtgeggtrc
gcaaattgea
tctgaatacc
gtacgtgect
tttaaggaga
ggcgcatcat
gatgacccgt
catggcggge
gcgtegteag
ggtggtggaa
ttataccaaé
ggatgtgcag
cagcaccatt
gccgattecg
gaccccggat
cggcgeggat
tgttcecgeeg
gctggttacg
gcattttgge
gccgattgge
ttttaaccat
tgttgcggcg
tatgcagaaa
cgtgggcatg
ggattttggc
gcgtgegtge
ggatgaaatg
gcgtggectyg
tcgggaattg

ttggacgaca
gacgcggtgg
ccgaccctgg
gtagcgattg
ccgacgtacg
ccgegtacta
aataagggtg
gcgaacggtc
gcagagaagg
tataatatgc
ctgcatccgt
ggcgaaggcg
ctgtggrgcg
atggaagaac
ctgagcagcc
agcggeageg
ggcaaaccgg
ggcggtgcga
ggcatggege
gaatttggceg
aaagtggcgg
gcaacctatt
gatgaagtga
tttcagccgg
gcggtgtrtg
ggctttacct
ctgcgtgatg
cgttggegtyg
gtgcaggcgt
gaaattggca
ggcgatcaca
ctggccgtgg
gcctaaacta

ctgcaagtcg

16

tctttggeca
cggaggcgga
tcacggaaga
atcagggtgg
agaaacatgg
gcacgattgc
cggtgaaggc
atgtgaccta
cactgcagga
agaaacagcg
ttaccgatac
tgtatctgtg
tgaacgtggg
tgcegtttta
tgctggcega
aaagcgtgga
aaaaaaaaac
gcctgggegg
atattgaaca
tggttgcgge
cgtttgtggg
ggccggaaat
tttgcggctt
acctgtttac
tgggcaaacg
atagcggcca
aaggcattgt
aaacctttag
ttaccctggt
ccctgtgeeg
ttgtgtctge
cggaacgttg
gttcaacaac

acggatcgce

ccagatcaag
tctgetgatt
aatggtgaaa
tatcgtggaa
tgttgttcac
cctgaccaat
tttggcggac
tgaggecggtc
cgagagctcc

taccacctct

‘cgcgagectg

ggatagcgaa
ctatggccgt
taacaccttc
agttaccccg
taccatgatt
cctgattgge
catgaaatat
gcegtggtag
gcgttggetg
cgaaccgart
tgaacgtatt
tggccgtace
cgcggcgaaa
tgttgcggaa
tccggtgtgt
gcagcgtgtg
ccgttttgaa
gaaaaacaaa
cgatattttt
accgeegetg
cctggaagaa
tctcctggeg

ggaattaatt

accttgatct
tgegeagrtce
caaatgaaac
actgttgacc
tatgcagttg
gtgaccgtrc
aacaccgcgce
gcacgtgacc
gtggcaggtg
cagtggcgtg
aatcaggcgg
ggcaacaaaa
aaagattttg
tttaaaacca
gcaggttttg
cgtatggtgce
cgttggaacg
atgcatgaac
tataaacatg
gaagaaaaaa
cagggtgcgg
tgccgeaaat
ggcgaatggt
ggcctgagea
ggtctgattg
gcggeggtgg
aaagatgata
catgtggatg
gcgaaacgtg
tttcgcaaca
gttatgaccc
tttgaacaga
caccatcgtc

ctcatgtttg

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
3720
3780
3840
3900
3960
4020
4080
4140


fcb
Text Box


acagcttatc
taggcgcaat
ttttgggecy
ttctataggg
ataacatctt
caaaaactga
Cctagaaatat
ttcatcaatc
aggttaaata
tgctctttec
gcggattaac
gcecgetgege
actatgttgg
tgcaccggtg
ctcgetacge
tttcctggaa
tttttccata
tggcgaaacc
cgcrctectyg
tctcattcca
gcacgaaccce
caacccggaa
agttagtctt
gcgetectec
aaccgeecty
gatctcaaga
ccagctgeat
gggtggtttt
cctgagagag
tgatggtggt
ccgagatatc
ccatctgatc
tggtttgttg
tttgattgeg
tTtaatgggcec

actgatcagt
cacttrtcgte
gccggateca
agtcgaataa
atagtttgta
trttecccttt
tgtatataca
gaaaaagcaa
attctcatat
ctaaactccc
gattactcgt
tcggtegtte
cactgatgag
cgtcagcaga
tcggtegtte
gatgccagga
ggcreegeee
cgacaggact
ttcctgectt
cgcctgacac
cccgttcagt
agacatgcaa
gaagtcatgc
aagccagtta
caaggcggtt
agatcatctt
taatgaatcg
tcttttcace
ttgcagcaag
taacggcggy
cgcaccaacg
gttggcaacc
aaaaccggac
agtgagatat

cgctaacagce

gaattaatgg
tctactccgt
aaatgaaggg
gggcgacaca
ttatattttg
attattttcg
aaaaatcata
cgtatcttat
atcaagcaaa
cccataaaaa
tatcagaacc
ggctgeggga
ggtgtcagtg
atatgtgata
gactgeggcg
agatacttaa
ccctgacaag
ataaagatac
tcggtttace
tcagtteccgg
ccgaccgetg
aagcaccact
gccggttaag
cctcggtteca
ttttcgtttt
attaatcact
gccaacgege
agtgagactg
cggtccacge
atataacatg
cgcagcccgg
agcatcgcag
atggcactcc
ttatgccage

gcgatttget
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cgatgacgca
tacaaagcga
aagttcctat
aaaggtattc
tattatcgtt
agatttattt
aataatagat
ttaaagtgcg
gtgacaggcg
aacccgecga
gcccaggatg
cctcageget
aagtgcttca
caggatatat
agcggaaatg
cagggaagtg
catcacgaaa
caggcgtttc
ggtgtcattc
gtaggcagtt
cgccttatec
ggcagcagcc
gctaaactga
aagagttggt
cagagcaaga
gcecegettte
ggggagaggc
gcaacagctg
tggtttgcec
agctatcttce
actcggtaat
tgggaacgat
agtcgecttce
cagccagacg

ggtgacccaa

tcctcacgat
ggcrgggtat
actttctaga
taaatgcata
gacatgtata
tcttaattct
gaatagttta
ttgctttttt
cccttaaata
agcgggtttt
cctggcagtt
agcggagtgt
tgtggcagga
tccgettect
gcttacgaac
agagggccgc
tctgacgetc
cccctggegg
cgctgttatg
cgctccaage
ggtaactatc
actggtaatt
aaggacaagt
agctcagaga
gattacgcge
cagtcgggaa
ggtttgcgta
attgcccttc
cagcaggcga
ggtatcgtcg
ggcgegeatt
gcccteattc
ccgtteeget
cagacgcgec

tgcgaccaga

aatatccggg
ttececggect
gaataggaac
ataaatactg
attttgatat
ctttaacaaa
attataggtg
ctcatttata
ttctgacaaa
tacgttattt
ccctactcectce
atactggctt
gaaaaaaggc
cgctcactga
ggggcggaga
ggcaaagccg
aaatcagtgg
ctcectegtg
gccgegtttg
tggactgtat
gtcttgagtc
gatttagagg
tttggtgact
accttcgaaa
agaccaaaac
acctgtegtg
ttgggcgceca
accgeetgge
aaatcctgtt
tatcccacta
gcgececageg
agcatttgea
atcggctgaa
gagacagaac

tgctccacge

4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4820
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240


fcb
Text Box


ccagtcgegt
catcaagaaa
catccagegg
ccgctttaca
gttgatcggce
tggaggtgagc
tgggaatgta
cgtggctggce
cgacatcgta
gctatcatgce
<210>
<211>
<212>
<213>

<220>
<223>

<400> 13
€ggcceeggg

tgggactcta

13

DNA

cattttggat
gtagagacga
aattcactga
tgcagcaatt
agtataacag
gtctgttcaa
cgggtcataa
ttgttgcgaa
tcacgtttcy
tcatccacat
atatcatctt
gccaccgeeg
gcaatgagac
ctgctgagge
aaccattcgc
tatttgeggc

cccgeacccet

accgtcctca
taacgccgga
atagttaatg
ggcttcgacg
gcgagattta
aacgccaatc
attcagctce
ctggttcacc
taacgttact

cataccgcga

14403

vector

ctaattaggg
gagatccgeg
ccggeeggec
aagtgattgc
tcagtgataa
cccgaggctg
gcgtgagtac
attcttcgag
cgagcggegg
aaaaaatatc
ctttgttttt
gttcaaaacg
tcacacgctg
cacacaccgg
cttccgcaac
ctttegecye
cggtacggcec
aaatacgttc

gaatcggttc

tgggagaaaa
acattagtgc
atcagcccac
ccgcttegtt
atcgccgega
agcaacgact
gccatcgeeg
acgcgggaaa
ggtttcatat
aaggttttgc

Artificial Sequence

ggtgtcgeec
ggggcececc
caaaaaggcc
gcctacccgy
gctgtcaaac
tagccgacga
caacgctcta
gcaacgttcc
tgcagacaca
gcggcagagg
cacgagggta
gctaaaggtt
cacaatgcct
atggcegeta
acgtttgeec
ggtaaagagg
aaagccgcaa
aatttccgge

gcccacaaac

18

taatactgtt
aggcagcettce
tgacgcgttg
ctaccatcga
caatttgcga
gtttgcccge
cttccacttt
cggtctgata
tcaccaccct

gccattcgat

ttcttagtcg
gg9g9ggcgegce
gggaaatacc
atattatcgt
atgagaatta
tggtgcgeca
gattattagg
gccacggega
atgtgatcgce
gtgccaattt
aacgcctgea
tcacgccaac
tcatcacgga
taggtaaagc
acaaacaccg
tccggctgaa
atcacttcat
caataggttg

gcegecactt

gatgggtgtc
cacagcaatg
cgcgagaaga
caccaccacg
cggcgegtge
cagttgttgt
ttceccgegtt
agagacaccg
gaattgactc
ggcgcgecge

ctgaaaacgt
caagtatagg
cagccteget
gaggatgcgt
attccggega
ggagagttgt
cgaggccacg
gcatttcatc
cgcacgecacg
cgccaaaatc
ccatgeccac
gtttctgeat
gcgccgcaac
catggttaaa
cgccaatcgg
agccaaaatg
ccgcaacgag
ccggcggaac

tatccgegec

tggtcagaga
gcatcctggt
ttgtgcaccy
ctggcaccca
agggccagac
gccacgeggt
ttcgcagaaa
gcatactctg
tcttcecggge
tttt

tgaattccct
aacttcectt
ttgtaacgga
catcgccatt
tcegtegact
tgaactagtt
cgctttgagg
cacttccgea
cataatgagg
cggaaagagt
gccacgcaca
atacgggcca
attcgcatgc
atcaccgceee
gagatagccg
ctgatggcca
gagcacatca
aatcacaccg

gatttcgaga

6300
6360
6420
6480
6540
6600
6660
6720
6780
6834

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140


fcb
Text Box


attttttett
ccatgtttat
tgttcatgea
ccgttccaac
cgcaccatac
tcaaaacctg
gtggttttaa
gcaaaatctt
attttgttge
ccecgectgat
tcacgccact
tacgcacctg
cccaggtceac
cgcagegegy
tacggaacgg
tttgcaactg
atgtggtcaa
ccecggtttca
atcagaactg
ttggagatca
gcgttcaagt
gtaccgacca
gccagcagaa
gccatacgac
accgtttcat
tcageggeca
teccggeageg
gcaataatct
gcgeeggttt
gtcagtgcca
cactctectt
cacattatac
cttacattaa
gcgatcgege

agctcgaaca

cgagccaacg
accaccacgg
tatatttcat
ggccaatgag
gaatcatggt
ccggggtaac
agaaggtgtt
tacggccata
cttcgctatc
tgaggctcge
gagaggtggt
ccacggagct
gtgcgaccgc
tgttgtccge
tcacattggt

‘catagtgaac

cagtttccac
tttgtttcac
cgcaaatcag
aggtcttgat
cgataatcgt
cgceacegec
tgeceettgec
cggcaacctc
acgcgatcgce
agtgcagata
gtrctttcac
ccgeacctge
cgaccaagac
cgecggrtrte
ggttcctaga
gagccggaag
ttgcgttgeg
ggccgegetce
tgatcggatc

cgccgeaacce
ctgttcaata
gccgeegagg
ggtrttrrtt
atccacgctt
ttcggcgagg
ataaaacggg
gceccacgttc
ccagagatac
ggtatcggta
acgctgttte
ctecgtectge
ctcataggtc
caaagcctte
cagggcaatc
aacaccatgt
gataccaccc
catttcttcce
cagatccgec
ctggtggcca
aacgtcagca
aatgatagtg
acctttcggt
gctcatcggg
cgtaacgecc
ggtgaacaga
tttcataacc
cgactcgtat
acggtggccg
gttgtttttg
tcctgtgtga
cataaagtgt
ctcactgccec
gagaacgctt

tccecatttca

19

acgccaaatt
tgcgecatge
ctecgcaccge
tceggtttge
tcgetgeege
aggctgctga
agttcttcea
acgcaccaga
acgecttege
aacggatgga
tgcatattat
agtgccttct
acatgaccgt
accgcaccct
gtgctagtac
ttctcgtacg
tgatcaatcg
gtgaccaggg
tcecgecaccg
aagatgtcgt
cccaggecaa
accttaccac
ttctccagga
gtcagcagceg
ttatccttca
accagacctt
atctcggegt
gcctegttct
ttgctgatca
atttctttag
aattgttatt
caagcctogg
ctgcaggggc
accgccaaca

gcaagggaaa

catccggggt
ccggaatcgg
caatggtgct
cctgecacatc
tgttggtata
gttccaccac
tctgacgacg
ggcccgecat
cacgggtcat
gatgatgcgc
atctccttaa
ctgcaggcac
tcgeggtatt
tatttgcaat
gcgggaccgc
tcggetgate
ctacgtcaac
teggegectt
cgtccgegat
ccaattgacg
ccgecatctt
gagaaacacc
actgcgeacc
gcagggtacg
gcgecttgtge
tgcgaaagta
cccacacctg
caaagccget
attgggacac
ggacgccgat
gttatccget
gtgcctaatg
cggccgttta
cagcagtgta

tccecaccata

catatctttg
gagatcgccc
gccgtgatag
ccaataacga
aaacacacga
cgccggatgg
cgeegettee
gccatcaata
cacacgcgca
cgcatcgagt
ctcgagttat
gtactcataa
cagaccagca
ttgcagtgca
acccggeata
atgagtcgtg
aatcacgcta
cgegeeagga
attcaccgga
caggcgatca
cgcegegttg
cgggacacce
gatctgggcet
gccctcagac
cagctcegge
aacgtattct
cttaggatcg
acccagacca
accacccggg
gatcatatgc
cacaattcca
agtgagctaa
aacaccaggt
tttgaataag

gccaccaccg

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
2700
2760
2820
2880
2940
3000

2060

3120
3180
3240
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atttatgtgg
cacataacag
ggcaggtaac
tcaggtaatt
gttgcaatca
attgcaacaa
ttaagatcag
cttgcgacaa
ccccaaaaag
gtacacatct
agctctaget
ccactttcaa
gcattcaget
gccggegtaa
cctaagccca
acagacgcac
tagcagaccc
gcaagaatca
cccacgtega
aaaccttctg
gatagaggag
trataaccat
acaacgattg
attttagata
caaggtggca
tgttgctatt
ccgtgtcaat
aagactaaaa
cggtattatt
ttttgctatce
tgcctgeget
acgggettge
ggaaagcact

ggagaaaatc

cgtagaaaac
cctgggecac
tgccgteect
ttatactccc
gtcgectectg
cgagtttatc
accagaaccg
tttgagcgtg
gatttctagce
gatcatcgac
ctgggatagc
gtacgcattg
tgaactcaat
ccacgcgege
ccgecagetga
tctccacaag
cagacagttc
atttttcata
ttgatacaat
gctttaatgg
gcecgctgata
attgacgaag
ccataattct
attccttgac
aatattttcc
tgtttgttty
aaagcgtcag
gccccaateg
cgctcaatta
tccactgcat
ccggecaaac
tgaatagccea
agtgattgaa
ttatgatctt

ggtcatcacc
attttacgeg
atcgcgaccg
tgcaagcgca
cttgtacgca
gtagtccttt
tggtggogtt
tgtaaccgca
cattgcgeag
cacaacacca
accgattcca
ttcaacatgg
tccttcagec
cattacacgc
ggcgacttca
tttcctacgt
agaccccteg
cgegtattct
cggtgtattt
cactgcggat
aggcgccaca
ccagaacgca
ctctecggta
gctcagette
tcatatgcca
agcaccecctc
ctttattctc
cttgatctaa
aacatacttc
aaacaatgtt
acaataatcc
ataacgctct
caagcagcag

caagagtttt
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aaatatggca
gtagttcege
ttggttcgag
ccitgacgtt
aggacttcta
agagcaccaa
ggtgctggtg
ttatgaattg
tcgeegattg
ttactcactt
actacaatca
ccattcectge
tccaggeggg
ggggrggcett
agcccgatta
aaatttttgg
caggttaacc
tttccatctt
aacgaaatgg
tctgcaatcet
gactccctgce
gcatttactc
tacttttcac
aattgttgct
ctttatagca
ttttacaagc
tgcggactrt
attaactgct
atcaagaact
aagctgagcc
acggacttcec
gtgcgcggca
gcgtgetrtt
taaattattt

atacttcecc
acgtacggag
tggctgagea
taggcaaatt
gttcaagagt
gtccttgeag
ttgatgtgec
tctctaaacy
catatatact
caagggccge
gatccgectg
cctttataga
ctctgactaa
ctatcactgt
ctccgeegee
cgtctteccat
tacgtgeget
tagaagaaac
taatattgtt
cacttgtcag
taaaaatcct
cagctgtacce
tatatcactt
tgcgtgegat
tcttcggtoa
ctcaagacag
ccaatctcaa
gtgaaggctt
gtttgaaagc
trttttaaat
agctggeeeg
ctatgaaagt
aggggggcty
atgccegtta

gcccaagege
tgcggggggc
tcattgctaa
tattgtctca
ttcgttatta
cgccatcect
acagatgcta
taccatcgtt
tgtatccgat
ctcagttgec
aatttecttct
cgttaatttc
gtttgctgct
gaccctcttc
caacacaaca
actgcgtaaa
agcaggtgtt
tatcttacgc
attcgtataa
aaaagccttg
aatttceccect
agcgccaaca
aatgccgatt
tcactacatt
catgcatatt
caatctgett
ctattcgegy
cacatgaagc

attgaagctg

caccggcacc

cgttaatttt
tccgatcteg
agtgctgtec

tgccttgaca

3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
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gactaagcgc
aaccgcatgc
aagccgcecaa
ggaaatgaac
ataatgtaac
ctgcgegega
gcttgctagg
tgcaaattta
ctcactggea
atccccaaat
ggttgcttta
tttatcggat
gaaatacaat
cggcagctct
taaaattatt
tcgtattgea
gtaggatctt
tggatgcagt
gcttaaatac
aggcgtcacg
cgcctcaaat
ggccggeaac
caccaaggtc
caccgectct
aagtttaagc
tggtgtattt
aatattatcc
agatgcaagg
taccatttcg
‘agaactggct
ctcgaacgca
gggagcggct
acttactaga
tattattttc

gtgttaaata

tgatagatct
gcecttegecce
gctgacacag
tctaaaattt
tcaagctcta
ctgtctgtgc
gcrtgttgaa
ttcacggcett
aaaataaaag
aaactaatcc
cctattgcaa
tgtgaagata
acccacgegt
aacagccact
ctctcagaca
tactggtatt
ttagcaggat
gtaaactgcg
ttaatacatg
aaatcgagca
atttcatccc
tcacgcttta
tctatctgtt
tctgegetaa
tgcgagaacc
aacataaact
aaacaaacta
tctcgcaaga
aaagtttcaa
cttaaagaaa
agagcaacgg
ccatccgega
gtcgtaattt
attatgctat

ttaaaactac

caatttggct
actccaatat
cacggcatac
tggagagctt
gagcgtcaaa
gtgcttgagt
acctcgegac
gggcctgagc
ccaaacaggt
acttattaca
gcacaagctg

ggtctttaat

aactaataag

gtctcagege
tgctgactge
cacctctacg
tttcagtcca
ctggctcacc
agaccccatt
atgaagaatt
taaagtaatt
acaaaaaaac
cttcaggaac
aggccaagtc
cttttattgt
ccataagtgc
gcgtttctat
gcgcaggcett
gctgctcaat
gccacactge
trttcccata
tactcaatct
gatccgetece
tctcgegeca

acttaagtgt
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cataacttcc
ctcaatggag
ggaaaaaaac
ttcttctgag
cattttcgaa
tataatctge
atacagccaa
cagcaccttc
tagcgeggec
gagctcctca
cagccattcec
taacttctct
cactatgggt
atctatttcg
ccagcgacag
ccaatgccag
agtaatttct
gctcacatgg
gacgcatttg
tgcaagaaaa
gtctacttca
tacaagagca
tccaagaaca
tttctcggtyg
attgcctgea
gtgcaacaac
ctcgttatte
gctcacaccc
aatctctgeg
aggacgtccg
tccaggtgay
tggcecgatat
gaccttagceg
gctgactgga
agtcggcatg

aatcttggta
ccatttaggt
acgtctgtca
gtgtccaagc
gtaaactcgg
ctcgeecage
Cccaaaagcaa
tccaactctg
ccttttccaa
ctcgaaagca
ttttettgee
gctegegege
ttttggtgcc
ccctgacgaa
tcattcgecec
aaagctgcac
cgtagaaaat
cgaagcaaca
aatacataat
acacgatagc
actactgctg
ggccacccct
gactctgcect
tactcccgea
actgcaaacc
ggcaagtcta
gaggtgctct
tctcteacac
cagatatcaa
getgttetgt
gctctgtaaa
atgcaactat
accgggaaat

aattttcacc

atcggtggtg

gattrtttte
cactecctice
ccecegtgatt
agcgcaattc
attccatcat
ccatttttece
aattttgttt
caaatctata
ctgegtitga
tttcatcttt
atttattrtt
cttgetgact
aggcctgett
atgacaaatc
gtagggatat
gcttaagcag
tacgcagtac
tgtaattagt
tgtattgatc
gctcgggaat
aaatatgctt
caacttcttg
ccgetaacgce
tagcgcctge
tgatattttt
agtcatgatt
gccaaagact
ggctgaattt
attcactgta
ggcgtagceca
ggcatactct
gaactttggce
cattatttat
ataggttacg

caaaatattt

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
6900
6960
7020
7080
7140
7200
7260
7320
7380
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actagggaag
aagacgggca
cgcgagtage
cggagcaaaa
atgtcgagag
atctcgtagce
ttctggattc
tgtggccgge
tttatgggct
gtgaggactt
atcgagtttt
ggtgggtcgg
gtatcgtgaa
ttgatcgttg
agcataataa
tgggagaaag
gggggctrtga
aaatcctcca
gacctaagat
gtgcgaacta
agcatcaaaa
tccaccttca
gggattttcc
tgattcctea
accttaataa
ctégtagtgc
cagagcccgg
tctcacaaag
tgaaggcgac
tgagttaata
atgatgaaaa
tccccaaaga
tcgeggattce

aaagtggtat

gtctgaagta
ccgggtcaaa
tcgeggtacc
actacccgta
tgagagtogg
gactaattta
cgctccagag
tactccgatg
ggtattgctce
taataatccg

gacatatcta

-aactcagcca

cggactagcg
gatggccaaa
gggtcatcac
catttataag
ggaacaacgc
accaatgatc
gctggtgttc
tattgaacat
gccgecaccat
gcggcactcg
cggeetgecg
gtggtttaga
gatccaaatt
tggtcatagt
cggtcgatat
agtgcacttc
ctgctccgat
ggagagtggg
taagggggag
ttgggcatgce
tcecctcgaaa

ttcagatgct

ggccgctatt
atcgaccaga
tggcatgett
ggtgtagttg
cggcttaact
ataaaaattg
tacgtagata
atcggaatct
gtatggtacg
cctgaagaag
acagttccta
atgtcttggc
ctcaatacag
attgtgttgg
cgtgatgtcg
ttttcaatce
ctttecgegec
atcacagtita
ctgcegattc
tacggettge
tcttggaata
gatcaccacg
gctcrtecga
tcagttatgg
gatgattcga
tcgagtacct
ttacaataag
gctaaagtgc
agttacactc
agaatgtcaa
ccgeacgaag
ccggactgeg
gaaacacagc

actccaactg
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tctggeccgac
tagctegetc
gcggecaget
gcgcaagegt
ttctcagtta
gagaattcca
aaaagaaata
ggcttgcaaa
gcgcacttec
tggtgccgaa
tgcattacgc
ttgaaattgg
gacacgaact
&tgtcgtagg
ctacaccgat
gtgagatccc
gtggccaaag
ttctttacge
aaatggcttt
tccgtcaaaa
gtaatcacat
cgcatccaac
cgggttaccc
atcccaaggt
tgcgagaaac
ctgcggtage
tgcttcaatt
tgagggttga
tgatgaagtt
ggtaccagty
gtttccaccc
cagttcgaga
taggggtgaa
gaatggcagt

ttcggectte
atttcggtgce
cgtgtttttc
ccgattaget
ggcataaaat
tatgcttgag
tctctggata
tgaaactggt
attgcttgat
actagagaag
tgcattaatt
tgcgettgec
cggtcacaag
gtacggtcac
ggatcctgca
aggagcattt
cgtttggagt
cgttctectt
cggttggtgg
aatggaggac
cgtctctaat
acgttcttat
tggtgcattt
agtagattgg
ctatttgaaa
atcgtagtta
ttatgtgcgg
ttgcctctet
gtcggageag
tccagattgt
gaacaccagc
caaggtggac
tagtcagctt

tttggccgea

gccgattttg
tttcageegt
cagcagacga
caggtttaag
tacgtcttaa
aaacacagag
ctatcaactt
tgggggattt
gcgatgtttg
gagcggtact
gtgtcagcat
ttgtcactgg
aaggagactt
ttctttattg
acatcccgga
attcgtgett
ttcgataatg
gccttgttty
cagctgacca
ggtcgatatg
ctagtgctgt
cagtcacttc
ttgatggcga
gctggtggty
aaatttggca
tgtgagcacy
cgttgaaagc
gtaattgctt
cgactaacgc
cagtatatct
tggaatgata
rttatcttte
gccaactegg

gaattagtga

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
8940
9000
9060
9120
9180
9240
9300
9360
9420


fcb
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tcccacttaa
aggcgagcac
aacgcaaatt
taaatgccecg
ttctccaggt
tcgagacaag
aacccatact
ggttgcgeeg
taaaactcaa
tattacttgt
aggtactcgc
agaagactat
ttcaggacaa
atacccattc
tttctaatta
ccactgcatg
gggtcgctag
ttggaggggg
ttgatatcgce
ctagggctaa
attacggcece
catatgttgg
gttcgtttga
ttggtaactc
caggtactct
gtcttggtgc
cagccaagcet
gaacgcagaa
cctgacceca
ccccatgega
ctgggccttt
gccgggagcg
atggggctga
tttatctgat

tctgaaaacg

tcaagaaaat
cccacaggtt
tgccgeaacg
gattgtaatt
acgecttgge
cttgacttca
tcgccaaatt
acaagcttag
cctccaaggt
ggccatatat
tttgaggata
gtgctctacy
aataaaaatg
agegcttgte

taaagtaatc

‘ggcgaatgaa

cttcaatttt
ggctttgeea
ctattttgtt
atttcaaggt
tgcaattctt
ggttggtgtt
tattaaggat
atggatgcta
tggcceggtt
gtcatatgtt
tctgttttgg
gcggtctgat
tgccgaactc
gagtagggaa
cgttttatct
gatttgaacg
cttcaggtge
taataagatg

aaaaaaccgce

aaaaatgagg
gtaagaaaat
caaaataaca
atgtttatga
accttattcc
tgttaattga
tatccgaggt
agaaattgcc
ctgatgcecca
atgatgaggc
ttcctgatga
aggaaaagtg
accataccaa
gacctgtaac
gcgatgeegg
aattatccgg
tctaaggtct
aatgctgatg
agctcaaata
gagaaatcaa
tcgettcaat
ggtcgggtgce
aaatgggege
aattcagatg
cctgtrtcta
ttctaagtaa
cggatgagag
aaaacagaat
agaagtgaaa
ctgccaggea
gttgtttgtc
atgataagcet
tacatttgaa
atcttcttga

cttgcagggc
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gctgtgecggce
Cttccacaag
atttgacatg
tgagagtgcg
tgaggattgg
gagcggegta
tagtggcaca
tagthCgaC
aggcgggaaa
gttgggcgat
ctggtgctgt
aagattaaaa
ttagcctage
gaCaacCaaaa
tgttggttge
Cgaaatctgc
atgtgggtga
taagtattgg
tagcggtgga
tctecteget
atcattacga
tattttttga
ctgcttttca
tgcgttatat
ctaaaattga
tcaggtctgt
aagattttca
ttgcctggcg
cgccgtageg
tcaaataaaa
ggtgaacgct
gtcaaacatg
gagataaatt
gatcgttttg
ggtttttcga

taagactgaa
gaagaagatg
gtgatgagta
ggtaatgtgc
tgctgececg
ggtgaaaagg
agtttaactg
gttaaaggcc
gcatacttga
gaggccgagg
ccggattgeg
cttcaagtca
caagttaaac
cgagggtagc
taattttgtt
tggctataat
ggagctrtgge
taatgataca
tttttttgtt
gggaagagtc
tagctttgag
taaaaccgac
ggttggcett
tcctttcaaa
ggttgatcct
cactgtcgca
gcctgataca
gcagtagcge
ccgatggtag
cgaaaggctc
ctectgagta
agaattacaa
gcactgaaat
gtctgcgegt
aggttctctg

gttcttgatc
agaaataaat
tggctagcta
atgaggggtt
attgcgeegt
gcgtcacctc
ctgaagcagt
aagatctata
agtggatatg
gttttactcc
gggctacgaa
ttctaggtaa
tctagtgeeg
acaatgagtt
ttggggacgg
cagggtgact
gatctaaatg
acacttacgt
ggggrgccag
agtgaagttg
cgactttatc
ggtgctttga
agatatgacc
acggacgtca
ttcattctca
ggtcgacctg
gattaaatca
ggtggtccca
tgrggggtct
agtcgaaaga
ggacaaatcc

gt

cttatatc
ctagaaatat
aatctcttge

agctaccaac
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tctttgaacc
tagccttaac
tgccagtggt
ggcgcagegg
ctacccggaa
caccggtaaa
cctggtatct
gatgcttgte
cctgttaagt
cgctegecege
cctgtatcac
acttcactga
gatgtccggce
agctgataga
aagttggcag
ttcgcagaat
tggcgaaaat
agatcactac
atggagaaaa
cattttgagg
attacggcect
cacattcttg
gagctggtga
acgttttcat
tcgcaagatg
aatatgtttt
gccaatatgg
gacaaggtgc
gtcggcagaa
tttttttaag
ataagcggat
gggtcgttaa
cagtgtgacc

ggtaataatt

gaggtaactg
cggcgcatga
gcttttgcat
tcggactgaa
ctgagtgtca
ccgaaaggcea
ttatagtect
aggggggcygy
atcttcctgg
agtcgaacga
atattctget
caccctcatc
ggtgcttttg
aacagaagcc
catcacccga
aaataaatcc
gagacgttga
cgggcgtatt
aaatcactgg
catttcagtc
ttttaaagac
cccgectgat
tatgggatag
cgctctggag
tggcgtgtta
tcgtctcage
acaacttctt
tgatgccget
tgcttaatga
gcagttattg
gaatggcaga
atagccgett
gtgtgcttet
gacgatatga

gcttggagga
cttcaagact
gtctttccgg
cggggggtric
ggcgtggaat
ggaacaggag
gtcgggtttc
agcctatgga

catcttccag

ccgagegtag
gacgcaccgg
agtgccaaca
ccgttacgca
actggagcac
cgcactttge
tggtgtcect
tcggcacgta
ttttgagtta
atataccacc
agttgctcaa
cgtaaagaaa
gaatgctcat
tgttcaccct
tgaataccac
cggtgaaaac
caatccctgg
cgcceecgtt
ggcgattcag
attacaacag
gtgcecttaa
aattcgaaag
atgtctattg
caaatgcctg

tcatttattc
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gcgcagtcac
aactcctcta
gttggactca
gtgcatacag
gagacaaacg
agcgcacgag
gccaccactg
aaaacggctt
gaaatctccg
cgagtcagtg
tgcagecttt
tagtaagcca
ccaccecgtce
ctcaaaaaca
gccgaataaa
gttgataccg
agaggttcca
tcgagatttt
gttgatatat
tgtacctata
aataagcaca
ccggaattcc
tgttacaccg
gacgatttcc
ctggectatt
gtgagtttca
ttcaccatgg
gttcatcatg
tactgcgatg
acgcectggtg
caaattcgac
ctggtttacc
aggccagttt

tgcctcecag

caaaacttgt
aatcaattac
agacgatagt
tccagettgg
cggccataac
ggagccgeca
atttgagegt
tgcecgeggec
ccccgttegt
agcgaggaag
tttctectge
gtatacactc
agtagctgaa
ccatcataca
tacctgtgac
ggaagcectg
actttcacca
caggagctaa
cccaatggea
accagaccgt
agttttatcc
gtatggcaat
ttttccatga
ggcagtttct
tccctaaagg
ccagttttga
gcaaatatta
ccgtctgtga
agtggcaggg
ctacgcectga
ccggtegteg
ggtttattga
gctcaggetc

agcctgataa

cctttcagtt
cagtggctgc
taccggataa
agcgaactgce
agcggaatga
gggggaaacg
cagatttegt
ctctcacttc
aagccatttce
cggaatatat
cacatgaagc
cgctageget
caggagggac
ctaaatcagt
ggaagatcac
ggccaacttt
taatgaaata
ggaagctaaa
tcgtaaagaa
tcagctggat
ggcetttatt
gaaagacggt
gcaaactgaa
acacatatat
gtttattgag
tttaaacgtg
‘tacgcaaggc
tggcttecat
c€ggggcgtaa
ataagtgata
gttcagggca
ctaccggaag
tceecgtgga

aaacggttag

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
13140
13200
13260
13320
13380
13440
13500
13560
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cgcttegtta
atccggaaca
gccgggggac
gtcataagtg
ggtgcggact
catagtatcg
gtaggggact
gttgctcagg
gattcattct
agcacgatca
ctgctggaga
gttctccgea
cgccggcettc
ggcagacaag
agg

<210>
$10
<213>

<220>
<223>

<400> 14
cecetttegte

14
DNA

tggtgtecct
tcggcacgta
ttttgagtta
atataccacc
agttgctcaa
cgtaaagaaa
gaatgctcat
tgttcaccct
" tgaataccac
cggtgaaaac
caatccctgg
cgcececeegrt
ggcgattcag

attacaacag

5664

atacagatgt
taatggtgca
tgttgggcge
cggcgacgat
gttgtaactc
tggtatcacc
tcecgegtttc
tcgcagacgt
gctaaccagt
tgcgcacccg
tggcggacge
agaattgatt

cattcaggtc

gtatagggcg

vector

ttcgaataaa
gttgataccg
agaggttcca
tcgagatttt
gttgatatat
tgtacctata
aataagcaca
ccggaattcc
tgttacaccg
gacgatttcc
ctggcctatt
gtgagtrtca
ttcaccatgg
gttcatcatg
tactgcgatg

aggtgttcca
gggcgettgt
tgccggeacce
agtcatgecc
agaataagaa
ggttggttcc
cagactttac
tttgcagcag
aaggcaaccc
tggccaggac
gatggatatg
ggctccaatt
gaggtggccc

gcgectacaa

Artificial Sequence

tacctgtgac
ggaagccectg
actttcacca
caggagctaa
cccaatggea
accagaccgt
agttttatce
gtatggcaat
ttttccatga
ggcagtttct
tccctaaagyg
ccagttttga
gcaaatatta
ccgtttgtga
agtggcaggg
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cagggtagcc
ttcggegtgg
tgtcctacga
cgcgeecacc
atgaggcege
actctctgtt
gaaacacgga
cagtcgctte
cgccagecta
ccaacgctge
ttctgccaag
cttggagtgg
ggctccatge

tccatgccaa

ggaagatcac
ggccaacttt
taatgaaata
ggaagctaaa
tcgtaaagaa
tcagctggat
ggectttatt
gaaagacggt
gcaaactgaa
acacatatat
gtttattgag
tttaaacgtg
tacgcaaggc
tggcttccat
cggggcgtaa

agcagcatcc
gtatggtggc
gttgcatgat
ggaaggagct
tcatggcgtt
gcgggcaact
aaccgaagac
acgttcgetc
gccgggtect
ccgagatgeg
ggttggtttg
tgaatccgtt
accgcgacge

cccgttecat

ttcgcagaat
tggcgaaaat
agatcactac
atggagaaaa
cattttgagg
attacggect
cacattcttg
gagctogtoa
acgttttcat
tcgcaagatg
aatatgtttt
gccaatatgg
gacaaggtgc
gtcggcagaa

tttttttaag

tgcgatgcag
aggccecgtg
aaagaagaca
accggacagce
gactctcagt
tcagcagcac
cattcatgtt
gcgtatcggt
caacgacagg
ccgegtgegg
cgcattcaca
agcgaggtgc
aacgcgggga
gtgctcgeeg

aaataaatcc
gagacgttga
cgggcgtatt
aaatcactgg
catttcagtc
ttttaaagac
cccgectgat
tatgggatag
cgctctggag
tggcgtgtta
tcgtetcage
acaacttctt
tgatgceget
tgcttaatga

gcagttattg

13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14403

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
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gtgceccttaa
aattcgaaag
atgtctattg
cggcecgegat
aagcgeggceg
© geccegetect
agctctaaat
Caaaaaactt
tcgcectttg
aacactcaac
ctattggtta
aacgcttaca
tttttctaaa
tacctgeegt
taaaaaggca
aacagataga
tcaaacaaaa
cgaaaagtaa
gggcaaagtg
taactaactt
taaaaaagga
cctttactac
aaaagccata
tccctgaaca
tctettetge
ctgtcgcaaa
cggatgacac
ggaaaaacgc
taaaagacca
gtttattcta
aagttaacgt
caatctttga
actacagctc

acaaatactt

acgcctggtyg
caaattcgac
ctggtrttatc
cctctagagt
ggtgtggtgg
ttcgectttet
cgggggetcc
gattagggtg
acgttggagt
cctatctcgg
aaaaatgagc
atttaggtgg
tacattcaaa
tcactattat
actttatgcc
ttttttagtt
gaggaaaata
atcgcgegag
tatactttgg
gccatcttca
gacatgaacg
cgcactgctg
taaggaaaca
gcaaaaaaat
aaaaggccetg
ctatcacggc
atcgatttac
tggcegegtc
aacacaagaa
cactgatttc
atcagcatca
cggtgacgga
aggcgacaac

agtatttgaa

ctacgcctga
ccggtegteg
ggtacccggg
cgaccggtag
ttacgcgceag
tcecttectt
ctttagggtt
atggttcacg
ccacgttctt
tctattcttt
tgatttaaca
cacttttcgg
tatgtatccg
ttagtgaaat
catgcaacag
ctttaggecec
gaccagttge
tttgttactg
cgtcaccect
aacaggaggg
atgaacatca
gcaggaggeg
tacggcattt
gaaaaatatc
gacgtttggg
taccacatcg
atgttctatc
tttaaagaca
tggtcaggtt
tccggtaaac
gacagctctt
aaaacgtatc
catacgctga

gcaaacactg
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ataagtgata
gttcagggca
gatcgcggec
cgaatgggac
cgtgaccget
tctegecacg
ccgatttagt
tagtgggcca
taatagtgga
tgatttataa
aaaatttaac
ggaaatgtgce
ctcatcagat
gagatattat
aaactataaa
gtagtctgca
aatccaaacg
ataaagcagg
tacatatttt
ctggaagaag
aaaagtttgc
caactcaagc
cccatattac
aagttcctga
acagcrggee
tctttgcatt
aaaaagtcgg
gcgacaaatt
cagccacatt
attacggcaa
tgaacatcaa
aaaatgtaca
gagatcctca

gaactgaaga

ataagcggat
gggtcgttaa
gcggaccgga
gcgeectgta
acacttgeca
ttcgeegget
gctttacgge
tcgecctgat
ctcttgttee
gggattttgc
gcgaatttta
gcggaacccc
cctttttaac
gatattttct
aaatacagag
aatcctttta
agagtctaat
caagacctaa
aggtcttret
cagaccgcta
aaaacaagca
gtttgcgaaa
acgccatgat
ttcgtccaca
attacaaaac
agccggagat
cgaaacttct
cgatgcaaat
tacatctgac
acaaacactg
cggtgtagag
gcagttcatc
ctacgtagaa

tggctaccaa

gaatggcaga
atagcegcett
tcectctagag
gcggegeatt
gcgeectage
ttcceccgtea
acctcgaccc
agacggtttt
aaactggaac
cgatttcggce
acaaaatatt
tatttgttta
ccatcacata
gaattgtgat
aatgaaaaga
tgattttcta
agaatgaggt
aatgtgtaaa
ttattgtgcg
acacagtaca
acagtattaa
gaaacgaacc
atgctgcaaa
attaaaaata
gctgacggca
cCtaaaaatg
attgacagct
gattctatcc
ggaaaaatcc
acaactgcac
gattataaat
gatgaaggca
gataaaggcc

ggcgaagaat

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
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ctttatttaa
aacttctgca
ttgagctaaa
cagtaacaga
tcactgactc
tgcttggtta
ttgtgttaaa
tacctcaagce
acgcagacaa
catctgttgt
gcaaaagaaa
caaatgcctc
aatttcatgt
ctgttcatct
tcgtaaaagce
ttttcecttt
ttcactgata
tctctagtgt
tactttgcat
aagcatcgtg
ttggtatttt
ttrgtctatc
ccaccaattt
ggttaagcct
caaggctaat
actcataaat
ttatgaattt
atttrteget
aaggattcct
cataagcatt
ccgteegttce
aaattagctt
tgaaaacaac
aattgagatg

gtaaattctg

caaagcatac
aagcgataaa
cgatgattac
tgaaattgaa
ccgcggatca
tgtttctaat
aatggatctt
gaaaggaaac
acaatcaacg
caaagacagc
atgccgatcc
aggctgtcta
tctagttgct
gttacattgt
tctgatgtat
gatatctaac
gatacaagag
ggttcgttgt
gtcactcaaa
tagtgttttt
gtcaccattc
tagttcaact
‘catattgctg
tttaaactca
ctctatattt
cctcatagag
ttttaactgg
tgagaacttg
gatttccaca
ttcectactg
tttccttgta
ggtttcatgc
taattcagac
ggctagtcaa
ctagaccttt

tatggcaaaa
aaacgcacgg
acactgaaaa
cgcgcgaacg
aaaatgacga
tctttaactg
gatcctaacg
aatgtcgtga
tttgcgecaa
atccttgaac
ggtttattga
tgtgtgactg
ttgttttact
cgatctgtte
ctatctttrt
ggtgaacagt
ccataagaac
ttttgcgtga
aattttgect
cttagtccgt
atttttatct
tggaaaatca
taagtgttta
tggtagttat
gccttgtgag
tatttgtttt
aaaagataag
gcatagtttg
gttctcgtea
atgttcatca
gggttttcaa
tccgttaagt
atacatctca
tgataattac

gctggaaaac
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gcacatcatt
ctgagttagc
aagtgatgaa
tctttaaaat
ttgacggcat
gcccatacaa
atgtaacctt
ttacaagcta
gcttectget
aaggacaatt
ctaccggaag
ttgagctgta
ggtttcacct
atggtgaaca
tacaccgttt
tgttctactt
ctcagatcct
gccatgagaa
caaaactggt
tacgtaggta
ggttgttctc
acgtatcagt
aatctttact
tttcaagcat
ttttettttg
caaaagactt
gcaatatctc
tccactggaa
tcagctctct
tctgagegta
tcgtggggott
catagcgact
attggtctag
tagtcctttt

ttgtaaattc

cttccgtcaa
aaacggegct
accgctgatt
gaacggcaaa
tacgtctaac
gcegetgaac
tacttactca
tatgacaaac
gaacatcaaa
aacagttaac
cagtgtgacc
acaagttgtc
gttctattag
gctttaaatg
tcatctgtgce
ttgtttgtta
tccgtattta
cgaaccattg
gagctgaatt
ggaatctgat
aagttcggtt
cgggcggeet
tattggtttc
taacatgaac
tgttagttct
aacatgttcc
ttcactaaaa
aatctcaaag
ggttgcttta
ttggttataa
gagtagtgcc
aatcgctagt
gtgattttaa
cctttgagtt

tgctagacce

gaaagtcaaa
ctcggtatga
gcatctaaca
tggtacctgt
gatatttaca
aaaactggcc
cacttcgety
agaggattct
ggcaagaaaa
aaataaaaac
gtgtgcttct
tcaggtgttc
gtgttacatg
caccaaaaac
atatggacag
gtcttgatge
gccagtatgt
agatcatgct
tttgcagtta
gtaatggttg
acgagatcca
cgcttatcaa
aaaacccatt
ttaaattcat
tttaataacc
agattatatt
actaattcta
cctrtaacca
gctaatacac
gtgaacgata
acacagcata
tcatttgctt
tcactatacc
gtgggtatct

tctgtaaatt

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
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ccgctagacc
agaaagaata
agtcagttcc
gaccttaaaa
ttccttttgt
gctgcgctca
attcatgcaa
tttatggcgg
tctgattttc
tgcacccagt

ctctccctta

<210> 15
<211> 693
<212> DNA

tttgtgtgtt
aaaaaagata
gcagtattac
ccctaaaggc
ctccgaccat
cggctctggce
ggaaactacc
gtctgctatg
cagtctgacc
aaggcagcgg
tgcgactcct

ttttttgttt
aaaagaatag
aaaaggatgt
ttaagtagca
caggcacctg
agtgaatggg
cataatacaa
tggtgctatc
acttcggatt
tatcatcaac

gcat

<213 Pseudomonas putida

<400> 15
atgagttttt
ggggcggcca

ggtgactggg
ctaaatgttg

cttacgtttg
gtgccagcta
gaagttgatt
ctttatccat
gctttgagtt
tatgaccttg
gacgtcacag

attctcagtc

ctaattataa
ctgcatgggc
tcgctagcett
gagggggggc
atatcgccta
gggctaaatt
acggccctge
atgttggggt
cgtttgatat
gtaactcatg
gtactcttgg
ttggtgcgtc

agtaatcgcg
gaatgaaaat
caatttttct
tttgccaaat
ttttgttagce
tcaaggtgag
aattctttcg
tggtgttggt
taaggataaa
gatgctaaat
cccggttcect

atatgttttc
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atattcaagt
atcccagccc
cgcaaacgct
ccctcgcaag
agtcgctgtc
ggtaaatggc
gaaaagcccg
tgactttttg
atcccgtgac

aggcttaccc

atgccggtgt
tatccggcga
aaggtctatg
gctgatgtaa
tcaaatatag
aaatcaatct
cttcaatatc
cgggtgctat
tgggcgccetg
tcagatgtgc
gtttctacta

taa

ggttataatt
tgtgtataac
gtttgctcct
ctcgggcaaa
tttttcgtga
actacaggcg
tcacgggctt
ctgttcagca
aggtcattca
gtcttactgt

tggttgctaa
aatctgctgg
tgggtgagga
gtattggtaa
cggtggattt
cctcgctggg
attacgatag
tttttgataa
cttttcaggt
gttatattcc

aaattgaggt

tatagaataa
tcactacttt
ctacaaaaca
tcgctgaata
cattcagttc
ccttttatgg
ctcagggcgt
gttcctgccce
gactggctaa

cggatcgacg

ttttgttttg
ctataatcag
gcttggcgat
tgatacaaca
ttttgttggg
aagagtcagt
ctttgagcga
aaccgacggt
tggccttaga
tttcaaaacg

tgatcctttc

5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5664

60
120
180
240
300
360
420
480
540
600
660
693
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