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SEQUENCE LISTING

or dicarboxylic acid or a monoester thereof

<130>
<160>
<170>
<210> 1

<211> 3507
<212> DNA
<213>

<400> 1
atgacgatcyg

17

gacccgeagt
gagttgcgec
ctcggcaage
ctgceceeget
aatgcctgge
agtgtcgact
ctgcagacca
gtgatcgegt
gcgeegtege
ttcgaggegg
gtactggacc
ccgctgacce
cccgagtceca
ctcggegtga
ggcatcctgt
ctgtccacct
cgcatctggg
ggatccgagg
gggcgattcg
gtcgaggacc
gtgttcatcg
cccgatcteg
tcecgageaga

gaggacgggt

2012000206

aaacgcgcga
tegecgecege
ttcetgecgce
gcgeegtega
tcgacaccat
acaaccatcc
acacgacgat
gtgcgeeggt
cgagcgtcga
gactggtggt
ccaagggcaa
gcgggceggtrce
ttctcatcta
agaccgcecac
tgccgtcaat
gcagcacact
tcctggagga
acatgctgtt
accgagccga
tttecggeect
tgctcgacat
acgggcagat
gctacttcgc
tgttceccegg

actaccgcac

patentIn version 3.5

Mycobacterium smegmatis

agaccgcttce
ccgteecgac
ggtcaaacag
gttecgtcacc
cacctaccgt
ggtgaatgcec
cgacatcgec
ggcccaactg
cttcctegec
gttcgactac
gctcgeagge
actcgeegac
cacctccgge
gatgtggcag
caccctgaac
cgccagegge
cetegeecte
ccaggagtac
agccgeagtce
gaccggatcg
gcatctgcetg
ccagcgeceg
cacggaccgg
ctactacaag

cggcgacatc

aaccggcgea
gaggcgatca
attctggeeg
gacgaagaag
cagctcgcag
ggtgaccgcg
ctgctcgaac
cagccgateg
gacgcagteg
agccacgagg
accggegteg
gcaccgctct
agcaccggca
gcegggtcca
ttcatgccca
ggaaccgegt
gtgcggecea
cagageccgec
ctcgaagagg
gctcccatcet
gagggctacg
ccggtcatcg
ccctaccege
cgtccggaga

gtcgcecgage
pPage 1

ttgaccactt
gcgeggetge
gctatgegga
gccgcaccac
gceggatceca
tggccatect
tcggegeegt
tcgecgagac
ctctegtega
tcgacgatca
tcgtcgagac
acgtgcecga
ctcccaaggg
aggceeggrg
tgagtcacgt
acttcgeege
cgcagctcaa
tcgacaaccg
tccgeacceca
cggcggagat
gctccaccga
actacaagct
gcggcgaact
tcaccgecga

tcgggcccga

producing amines and diamines from a carboxylic acid

gttcgaaacc
cgccgatccy
ccgeectgeg
cgcgaagcte
ggccgtgacce
gggtttcacc
gtccgtaceg
cgagcccaag
gtcecgggecc
gcgtgaggeg
gatcaccgac
cgagaccgac
cgcgatgtac
ggacgagacc
catggggcgce
acgcagcgac
ctrcgttect
ccgegecgag
actgctcgge
gaagagctag
ggceggegeg
ggtcgacgtg
tctggtcaag
gatgttcgac

ccatctcgaa

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



tacctcgacc
aagctggagg
agcgegeggt
gacggtgacg
ggattgcagt
gagaacggcc
ggcgaacgec
gagttgcgece
gcactgctcg
ggagattcgt
gtgccggteg
gagggcgaac
accgaggtgc
gccgegeegg
accgggttecce
ggcaaggtga
gccacgttcg
cacctcgagg
tggcagcgac
gtcctgeegt
atcgcgctga
ggcatctece
cgggtcgacg
ctgcgggagg
ctggccgaca
ctgagecteg
aaccggceage
accatcggct
gacggcatcg
cgcgtcgacg
gaacggcaac
cccgtgtgeg
atcggeceecg

aacctgcaga

gccgcaacaa
cggtgttcgg
cctatctget
aactcaagtc
cgtatgagat
tgctgaccgg
tcgaacagcet
gcaacggage
gtgccteegt
tgtcggectt
gcgtcategt
tgcgcggctc
gcgegegtga
gtctgecgeg
tgggccgeta
tctgectggt
acaccgggga
tgatcgccgg
tggccgacac
acagccagat
ccaccacgat
ccgaggegtt
actcgtacgce
cgcacgactg
cgacctactc
tggcgaccgg
gcgcccacta
cgcaggtcac
gcctcgacga
actacgccac
gtcaggcectce
gtgccatggce
acaaggacat

tgctcggatt

cgtgctgaaa
cgacagcccec
ggcggtegtg
gcgcatcagce
cccgegtgac
tatccgcaag
ctacaccgac
cgaccggeec
cacggatctg
gagcttcteg
cagcccggec
caagcgeccec
tctcgeectg
ttcgggcacc
tctggegetg
gcgegeeege
cgcgacacty
tgacaagggc
cgtcgatctg
gttcggaccc
caagccgtac
cgtcgaggac
caacggctac
gtgtggtctg
gggtcagctyg
catcgegecec
cgacgggctg
cgacggattc
gtacgtggac
ctggctgage
gctgetgecg
acccaccgac
tccgeacgtce

gctgtaa
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ctgtcgeagg
ctggtacgcc
gtcccgaccy
gactcactgc
ttcctegteg
ctggccecgge
ctggccgagg
gtggtcgaga
cggtccgatg
aacctgttgce
accgacctgg
acatacgcgt
ggcaagttca
gagatccgca
gaatggctgg
agcgacgacg
ctcgagcact
gaggccgatc
atcgtcgatc
aatgcgctcg
gtgtacgtct
gccgacatcc
ggcaacagca
ccggtctegg
aacctgcegg
ggttecgttct
cccgtggagt
gagacgttcc
tggctgatcg
cggttcgaaa
ctgctgcaca
cggttcegty

acggccgacy

Page 2

txt
gcgaattegt
agatctacgt
aagaggcact
aggacgcggce
agacaacacc
cgaaactgaa
ggcaggccaa
ccgtcagecg
cgcacttcac
acgagatctt
caggcgtege
cggtgcacgg
tcgacgccaa
ccgtgetget
agcgcatgga
aggcccgage
accgcgeget
tgggtctcga
cggccgeect
gcaccgecga
cgacgatcgg
gcgagatcag
agtgggcegg
tgttccgctg
acatgttcac
acgaactcga
tcatcgccga
acgtgatgaa
aggccggeta
ccgcactgeg
actatcagca
ccgcggtgea

tgatcgtcaa

cacggtctcc
ctacggcaac
gtcacgttgg
acgagccegec
tttcacgctg
ggcgcactac
cgagttgcgce
cgeegeggte
cgatctgggt
cgatgtcgac
ggcctacatc
gcgegacgcec
gaccctgtcc
gaccggegec
cctggtggac
gcgtctggac
ggcagccgat
ccacgacacg
ggtcaatcac
actcatccgg
tgtgggacag
cgcgacgege
cgaggtcctg
cgacatgatc
ccgectgatg
tgcggacgge
ggcgatctcc
cccgtacgac
cccegtgeac
ggcectgeeg
gcecctcaccey
ggacgcgaag

gtacatcagc

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3507



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

<400> 2
atgatcgaga

2
672
DNA

gacctgaagg
cgggacttca
ccggtggega
agcctcacce
tcgatcggea
agcergeege
ttactgttct
ctcggetteg
aacggcacct
ctgctttcgt
tacgcctgat
<210> 3

<211> 153
<212> DNA
<213>

<220>
<223>

<400> 3

Nocardia sp.

caattttgec
cgcatecgge
tcggggecag
tcggcaaagyg
attgcgacgg
tcgatgecga
tggagcggga
gcgccaagga
aggaagcgca
ttcacagcga
tcgacggecy

aa

promotor

tgctggtgte
ggaggagcat
gcattgtgec
ggagcggagt
atatcgggec
gcegeacgeg
gtggttgaagy
agccacctac
catcaccttc
gctgetggtg
gtggctgatc

artificial sequence

1194101_1.

gagtcggctg
ctcatcgega
cggerggege
gcgeegatet
gcggcagtag
acgctgeeeg
accaccgatt
aaggcgtogt
gagatcgaag
ccgggacaga

gccgacgggt

txt

agctgetgga
agtcggrgga
tggctgaget
ggccgegegg
cgcacaagat
aaggcgtrgct
ccgeactgea
ggccgetgac
acggeteege
cgaatgacgg

tcatcctcac

gtatccggag
gaagcggege
cggegagecg
cgtcgtcgge
gcgetrteegt
ggattcggrc
ccrggaccgt
cgcgegetgg
cgattcegge
tgggacgccg
cgcgategeg

ggcagtgagc gcaacgcaat taatgtaagt tagctcactc attaggcace ccaggettga

cactttatgc ttccggctcg tataatgtgt ggaattgtga gcggataaca ataacaattt

cacacaggat ctaggaacca aggagagtgg cat

«<210>
<211>
<212>
<213>

<220>
<223>

<400> 4

4
34
DNA

Primer

artificial sequence

ttatgcgact cctgctgoct atggtgggat ticc

<210> 5
<211> 29
<Z212> DNA
<213>
<220>
<223>

Primer

Artificial Sequence

page 3

60
120
180
240
300
360
420
480
540
600
660
672

60
120
153

34



1194101_1.txt

<400> 5
gatcgtcata tgccactctc cttggttec

<210> 6

<211> 25

<212> DNA i

<213> Artificial Sequence
<220>

<223> Primer

<400> 6

tggcatatga cgatcgaaac gegeg

<210> 7

<211> 28

<212> DNA )

<213> Arvificial sequence
<220>

<223> Primer

<400> 7

tecettetett acagcaatcc gagcatct

<210> 8

<211> 32

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer

<400> 8

gctgtaagag aaggagttct atcatgatcg ag

<210> 9

<211> 35

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer

<400> 9

gcagcctagg ttaatttatc aggcgtacgce gatcg
<210> 10

<211> 8047

<212> DNA

<213> Artificial Sequence
<220>

<223> Vector

<400> 10

attaacctag getgetgeca ccgctgagca ataactagea taacccctty gggectctaa
acgggtcttg aggggttttt tgctgaaacc tcaggcattt gagaagcaca cggtcacact

gcttccggta gtcaataaac cggtaaacca gcaatagaca taageggcta tttaacgacc

Page 4

29

25

28

32

35

120
180



ctgccctgaa
ttatcactta
attacgcccc
catggaagcc
cgccttgegt
ccacgtttaa
tctcaataaa
aatatatgtg
tttcagtttg
caccgtettt
gaataaaggc
tatccagctg
gttctttacy
ttttagcttc
ttatttcatt
aaaagttgge
agtgatcttc
tactgattta
tgtccctect
cagcgctage
tgcttcatgt
gatatattcc
ggaaatggct
ggaagtgaga
cacgaaatct
gcgtttecec
tcattccget
gcagttcgct
ttatccggta
gcagccactg
aactgaaagg
gttggtagct
gcaagagatt

atatttctag

ccgacgaccg
ttcaggcgta
gcectgecac
atcacagacg
ataatatttg
atcaaaactg
ccctttaggg
tagaaactgc
ctcatggaaa
cattgccata
cggataaaac
aacggtctgg
atgccattgg
cttagctect
atggtgaaag
ccagggettce
cgtcacaggt
gtgtatgatg
gttcagctac
ggagtgtata
ggcaggagaa
gcttectege
tacgaacggg
gggcegagge
gacgctcaaa
tggcggcetec
gttatggeeg
ccaagctgga
actatcgtct
gtaattgatt
acaagttttg
cagagaacct
acgcgcagac

atttcagtge

ggtcgaattt
gcaccaggeg
tcatcgcagt
gcatgatgaa
cccatagtga
gtgaaactca
aaataggcca
cggaaatcgt
acggtgtaac
cggaactccg
ttgtgcttat
ttataggtac
gatatatcaa
gaaaatctcg
ttggaacctc
ccggtatcaa
atttattcgg
gtgtttttga
tgacgggaty
ctggcttact
aaaaggctgce
tcactgactc
gcggagattt
aaagcegttt
tcagtggtgg
ctcgtgeget
cgtttgtcte
ctgtatgcac
tgagtccaac
tagaggagtt
gtgactgcge
tcgaaaaacc
caaaacgatc

aatttatctc

1194101_1.

gctttcgaat
tttaagggca
actgttgtaa
cctgaatcge
aaacgggggc
cccagggatt
ggttttcacc
cgtggtattc
aagggtgaac
gatgagcatt
ttttctttac
attgagcaac
cggtggtata
ataactcaaa
ttacgtgceg
cagggacacc
cgcaaagtgce
ggtgctccag
gtgcgtaacg
atgttggcac
accggtgegt
gctacgeteg
cctggaagat
ttccatagge
cgaaacccga
ctectgttec
attccacgece
gaacccecccg
ccggaaagac
agtcttgaag
tcctecaage
gccctgeaag
tcaagaagat

ttcaaatgta

Page 5

txt
ttctgecatt

Ccaataactg
ttcattaagce
cagcggceatc
gaagaagttg
ggctgagacg
gtaacacgcc
actccagagce
actatcccat
catcaggcgg
ggtctttaaa
tgactgaaat
tccagtgatt
aaatacgccc
atcaacgtct
aggatttatt
gtcgggtgat
tggetretgt
gcaaaagcac
tgatgagggt
cagcagaata
gtcgttcgac
gccaggaaga
tecgeecece
caggactata
tgcctttegg
tgacactcag
ttcagtccga

atgcaaaagc

tcatgegeeg-

cagttacctc
geggttrtttt
catcttatta

gcacctgaag

catccgcetta
ccttaaaaaa
attctgecga
agcaccttgt
tccatattgg
aaaaacatat
acatcttgeg
gatgaaaacg
atcaccagct
gcaagaatgt
aaggccgtaa
gcctcaaaat
tttttctcca
ggtagtgatc
cattttcgee
tattctgcga
gctgccaact
ttctatcagc
cgccggacat
gtcagtgaag
tgtgatacag
tgcggegage
tacttaacag
tgacaagcat
aagataccag
tttaccggtg
ttcecgggtag
ccgetgegee
accactggca
gttaaggcta
ggttcaaaga
cgttttcaga
atcagataaa

tcagccccat

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
1920
1980
2040
2100
2160
2220



acgatataag
gggttgaagg
acattaattg
cattaatgaa
trttctttte
gagttgcagc
ggttaacggc
gtccgcacca
atcgttggca
ttgaaaaccg
gcgagtgaga
gccecgctaac
cgtaccgtct
aaataacgcc
cggatagtta
acaggcttcg
ggcgcgagat
ggcaacgcca
gtaattcagce
ggcctggrte
gtataacgtt
tgccataccg
tatgcgactc
ttcgagctct
gcgatcgcac
aatgtaagtt
ataatgtgtg
ggagagtggc
ttgttcgaaa
gccgecgate
gaccgcecty
accgcgaagce
caggccegtga
ctgggtttca

ttgtaattct
ctctcaaggg
cgttrgcgcetce
tcggcecaacy
accagtgaga
aagcggtcca
gggatataac
acgcgcagcec
accagcatcg
gacatggcac
tatttatgcece
agcgcgattt
tcatgggaga
ggaacattag
atgatcagcec
acgeegette
ttaatcgccg
atcagcaacg
teegecateg
accacgeggg
actggtttca
cgaaaggttt
ctgctggeta
tattcaaata
ctggtgttta
agctcactca
gaattgtgag
atatgacgat
ccgacccgea
cggagttgeg
cgctcggcaa
tcctgececg
ccaatgcectg

ccagtgtcega

catgttagtc
catcggtcga
actgcecget
cgcggggaga
cgggcaacag
cgctggtttg
atgagctgtc
cggactcggt
cagtgggaac
tccagtegece
agccagccag
gctggtgacc
aaataatact
tgcaggcagce
cactgacgcg
gttctaccat
cgacaatttg
actgtttgec
ccgettecac
aaacggtcty
cattcaccac
tgcgceattce
tggtgggatt
cactgctgtg
aacggeeggce
ttaggcaccc
cggataacaa
cgaaacgcge
gttcgecgee
ccttectgec
gcgegecgte
cttcgacacc
gcacaaccat

ctacacgacg

1194101_1
atgccccgeg

gatccecggtg
ttccagtegg
ggcggtitge
ctgattgccc
ccccagcagyg
ttcggtateg
aatggcgegce
gatgccctca
ttcecegttece
acgcagacgc
caatgcgacc
gttgatgggt
ttccacagca
ttgcgegaga
cgacaccacc
cgacggegeg
cgccagttgt
trttrcecege
ataagagaca
cctgaattga
gatggtgtcc
teeettgetg
ttggcggtaa
ccctgcagygg
caggcttgac
taacaatttc
gaagaccgct
gcecegteecey

gcggtcaaac

‘gagttcgtca

atcacctacc
ccggtgaatg

atcgacatcg

.tXt
cccaccggaa

cctaatgagt
gaaacctgtc
gtattgggcg
ttcaccgect
cgaaaatcct
tcgtatccca
attgcgeccea
ttcagcattt
gctatcggct
gccgagacag
agatgctcca
gtctggtcag
atggcatcct
agattgtgca
acgctggcac
tgcagggcca
tgtgccacge
grtttcgcag
ccggcatact
ctctettecg
gggatctcga
aaatgggaga
gcgttectcga
gcagtgagceg
actttatgct
acacaggatc
tcaaccggeg
acgaggcgat
agattctggce
ccgacgaaga
gtcagctcge
ccggtgaccg

ccctgetega

Page 6

ggagctgact
gagctaactt
gtgccagetg
ccagggtggt
ggccctgaga
gtttgatggt
ctaccgagat
gcgccatctg
gcatggtttg
gaatttgatt
aacttaatgg
cgcccagteg
agacatcaag
ggtcatccag
ccgeegettt
ccagttgatc
gactggaggt
ggttgggaat
aaacgtggct
ctgcgacatc
ggcgctatca
cgcteteect
tccgatcaty
gcgeggecge
caacgcaatt
tceggetegt
taggaaccaa
cattgaccac
cagcgegget
cggctatgeg
aggcegeacc
aggccggatc
cgtggccatc

actcggegece

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
4200
4260



gtgtccgtac
accgagccca
gagtcecggge
cagcgtgagg
acgatcaccg
gacgagaccg
ggcgcgatgt
tgggacgaga
gtcatggggce
gcacgcageg
aacttcgttc
cgccgegecg
caactgctcg
atgaagagct
gaggcceggeg
ctggtcgacg
cttctggtca
gagatgttcg
gaccatctcg
gtcacggtct
gtctacggca
ctgtcacgtt
gcacgagccg
cctttcacge
aaggcgeact
aacgagttgc
cgcgeegegg
accgatctgg
ttcgatgteg
gcggectaca
gggcgegacg
aagaccctgt
ctgaccggeg
gacctggtgg

cgctgeagac
aggtgatcge
ccgegecgtce
cgttcgagge
acgtactgga
acccgctgac
acccegagtce
cccteggegt
gcggcatcct
acctgtccac
ctcgeatetg
agggatccga
gcgagegatt
gggtcgagga
cggtgttcat
tgccegatct
agtccgagca
acgaggacgg
aatacctcga
ccaagctgga
acagcgegeg
gggacggtga
ccggattgca
tggagaacgg
acggcgaacg
gcgagrrgeg
tcgeactget
gtggagattc
acgtgceggt
tcgagggega
ccaccgaggt
ccgeegegec
ccaccgggtt
acggcaaggt

cagtgcgeeg
gtcgagegtc
gcgactggtg
ggccaaggge
ccgegggegg
cctteteatce
caagaccgec
gatgecgtea
gtgcagcaca
cttcctggag
ggacatgctg
ggaccgagec
cgttteggee
cctgetcgac
cgacgggcag
cggctactte
gatgtteccce
gtactaccge
ccgecgeaac
ggcggrgrec
gtcctatctg
cgaactcaag
gtcgtatgag
cctgctgace
cctcgaacag
ccgcaacgga
cggtgectec
gttgtcggec
cggegteatc
actgegegge
gcgcgegegt
gggtctgeey
cctgggeege

gatctgectg

1194101_1.

gtggcccaac
gacttccteg
gtgttcgact
aagcrcgceag
tcactcgecg
tacacctecg
acgatgtggc
atcaccctga
ctcgecagey
gacctcgece
ttccaggagt
gaagccgcag
ctgaccggat
atgcatctgce
atccagcgec
gccacggacc
ggctactaca
accggcegaca
aacgtygctga
ggcgacagec
ctggcggteg
tcgegeatca
atcccgegtg
ggtatccgea
ctctacaccg
gccgacegge
gtcacggatc
ttgagcttct
gtcagccegg
tCcaagegee
gatctecgeec
cgttcgggea
tatctggege
gtgcgcgecc

Page 7

Xt
tgcagccgat

ccgacgeagt
acagccacga
gcaccggegt
acgcaccgct
gcagcaccgg
aggccgggtc
acttecatgec
gcggaaccgc
tcgtgeggec
accagagecg
tcctegaaga
cggcteccat
tggagggcta
cgceggteat
ggccctacce
agcgtccgga
tcgtegecga
aactgtcgea
ccctggtacg
tggtcccgac
gcgactcact
acttcctegt
agctggeecg
acctggeega
ccgtggtcga
tgcggtecga
cgaacctgtt
ccaccgacct
ccacatacgc
tgggcaagtt
ccgagatccg
tggaatggct

gcagcgacga

cgtcgeccgag
cgcrctegte
ggtcgacgat
cgtcgtcgag
ctacgtgeec
cactcccaag
caaggcccgg
catgagtcac
gtacttcgece
cacgcagctc
cctegacaac
ggtccgcacc
ctcggeggag
cggctccacc
cgactacaag
gcgcggegaa
gatcaccgee
gctegggecc
gggcgaattc
ccagatctac
cgaagaggca
gcaggacgeg
cgagacaaca
gccgaaactg
ggggcaggec
gaccgtcagce
tgcgcacttce
gcacgagatc
ggcaggcgtc
gtcggtgeac
catcgacgcc
caccgtgetg
ggagcgcatg
cgaggcecgg

4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300



gcgegtetgg
ctggcagecg
gaccacgaca
ctggtcaatc
gaactcatcce
ggtgtgggac
agcgegacge
ggcgaggtcec
tgcgacatga
acccgectga
gatgcggacg
gaggcgatct
aacccgtacg
tacceegtge
cgggcectge
cagcccteac
caggacgcga
aagtacatca
cgagacaatt
gaaggcgcat
cttcateggg
ggcgatcggce
cacccattge
cggcatcgat
gccgecggag
grtctgegee
cttcgaggaa
cacctttcac
ttecgttcgac
ctgataa
<210>

<211>

<212>

<213>

<400>

11

DNA

11

1137

acgccacgtt
atcacctcga
cgtggcagcg
acgtecetgee
ggatcgcgct
agggcatctce
gccgggtega
tgctgcggga
tcetggeega
tgctgagect
gcaaccggca
ccaccatcgg
acgacggcat
accgcgtcga
cggaacggca
cgeceegtgtg
agatcggcecce
gcaacctgca
ttgectgetg
ccggcggagg
gccaggeatt
aaaggggagc
gacggatatc
gccgagecege
cgggagtggt
aaggaagcca
gcgcacatca
agcgagctgc
ggceggtggce

cgacaccggy
ggtgatcgec
actggccgac
gtacagccag
gaccaccacg
cccecgaggcg
cgactecgtac
ggcgceacgac
cacgacctac
cgtggcgacc
gcgegeccac
ctcgeaggte
cggectegac
cgactacgec
acgtcaggce
cggtgccatg
cgacaaggac
gatgctcgga
gtgtcgagtc
agcatctcat
gtgceegget
gggatgcgec
gggceegegge
acgcgacgct
tgaagaccac
cctacaaggc
ccttegagat
tggtogccggg
tgatcgecga

Bacillus subtilis

atgatcatag gggttcctaa agagataaaa

1194101.1.

gacgcgacac
ggtgacaagg
accgtcgatc
atgrtcggac
atcaagccgt
ttcgtcgagg
gccaacggct
tggtgtggtc
tcgggtcage
ggcatcgege
tacgacgggc
accgacggat
gagtacgtgg
acctggcetga
tcgetgetge
gcacccaccg
attccgceacg
ttgctgtaag
ggctgagcty
cgcgaagtcg
ggcgctgget
gatctggeeg
ggtggcgeac
gcccgaagge
cgattccgea
gtggrggecg
cgaagacggc
acagacgaat

cgggttcatc

aacaatgaaa
Page 8

txt
tgctcgagea

gcgaggcecega
tgatcgtcga
ccaatgceget
acgtgtacgt
acgccgacat
acggcaacag
tgceggtetc
tgaacctgec
ccggttegtt
tgcecegtgga
tcgagacgtt
actggctgat
gccggttega
cgctgetgea
accggttccg
tcacggcecga
agaaggagtt
ctggagtatc
gtggagaagc
gagctcggag
cgecggegteg
aagatgcgcet
gtgctggatt
ctgcacctygg
ctgaccgege
tcecgeegatt
gacggtggga

ctcaccgcga

accgtgtcgce

ctaccgegeg
tctgggtete
tccggecgec
cggcaccgee
ctcgacgatc
ccgcgagatce
caagtgggec
ggtgttccge
ggacatgttc
ctacgaactc
gttcatcgec
ccacgtgatg
cgaggcegge
aaccgcactg
caactatcag
tgccgeggtg
cgtgatcgtc
ctatcatgat
cggaggacct
ggcgeegygga
agccgecggt
tcggcagect
tccgttegat
cggtcagect
accgtttact
gctggetegg
ccggcaacgg
cgeegetget

tegegtacge

attaacaccc

6360
6420
6480
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
8047

60



gggggcgttt
cttggaagcg
ccgaagcagg
tatgtttatt
gagcttgcac
gaaggccgga
caaatcggcg
gtgcctggeg
gcggcgaaaa
cgcttgcgece
gtcaatattg
ggtgctaaag
gttattgttg
acacatgatc
ccaggcgceag
ctgcaaatcg
ggtttaaaca
gagtatgttce
<210>
<211>
<212>
<213>

<400> 12
atgcagaaac

12

DNA

ccgtttaccg
ggcgtgtatc
tgcgtgaacy
gaactcccgt
agcctecteg
agcgaaageg
ccggaaaaaa
gcgagecteg
gcgcatattg
ggcgtggttg
gcggegtrteg

1380

ctcagctcat
gatttgaaaa
tctgggacgce
ttcgcaaagg
aggccttgaa
cattgecctct
Ctcaattctt
ttteccgegg
tggctgtegg
agcttgatga
ctgatgctgt
ctccgactct
atgtagcgat
agccaacata
tccectegtac
cgaacaaagg
ccgcaaacgg

ctgccgagaa

agcgtaccac
ataccgcgag
tctgggatag
tgggctatgg
tttataacac
ccgaagttac
tggataccat
aaaccctcat
gcggcatgaa
aacagcegtg
cggcgegttg
tgggcgaacc

ttcaaacggc
tgaagcctat
cgaaatggtc
acttgtgctg
ggataaagga
tctgacgeca
agaaaagcct
aaaagtaaca
cctecggtgea
catcttegge
ggcggaageg
tgtcactgag
cgaccaaggc
tgaaaaacac
atcaacaatc
ggcagtaaaa
acacgtgacc

agctttacag

chromobacterium violaceum

ctctcagtgg
cctcaatcag
cgaaggcaac
ccgtaaagat
cttctttaaa
cccggeaggt
gattcgtatg
tggccgttgg
atatatgcat
gtggtataaa
gctcgaagaa

gattcagggt

1194101_1.

caccgggtgc
gagtcagcag
atgaaagtaa
tttacgtacc
gtaactgcca
atgtcagagg
aaaggcggaa
attatcggag
gatgtgacga
catcagatta
gatctcctca
gaaatggtaa
ggcatcgteg
9gggttgtgc
gccctgacta
gcgetcgeag
tatgaagctg

gatgaatcat

cgtgaactcg
gcgggtgege
aaaattattg
tttgcggaag
accacccatc
tttgatcgtg
gtgcgtegtt
aacggctatc
gaacagggcg
catggcaaag
aaaattcteg
gcgggeggtg

Page 9

Xt
tggttgaaac
gagcggaaat
aagaaccgct
ttcatttagc
tcgcatatga
ttgcgggcag
aaggcattct
gaggcgttgt
tcattgactt
aaacgttaat
tttgegeggt
aacaaatgaa
aaactgtcga
attatgctgt
acgttactgt
acaatacggc
tagcaagaga

ctgtggeggy

atgcggcegea
gtgtgatgac
atggcatggc
cggcgegteg
cggcggtggt
tgttttatac
attgggatgt
acggcagcac
atctcccgat
atatgacccc
aaatcggege

tgattgttcc

aggcgegggce
cattgctgat
gccggaagaa
agctgagcct
aacggtcagt
aatggcageyg
gcttgecggg
cgggacaaac
aaacgcagac
ttctaatccg
attaattccg
acccggttca
ccatatcaca
agcgaacatg
tccatacgeg
actgagagcg
tctaggetat

tgcttaa

tcatctccat
ccgtggegaa
gggcetetgg
tcagatggaa
ggaactcagc
caacagcgge
gcagggcaaa
cattggcggt
tcecgggeatg
ggatgaattt
ggataaagtg

gcecggeaacc

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1137

60
120
180
240
300
360
420
480
540
600
660
720



tattggccgg
gtgatttgcg
ccggacctct
tttgtgggca
acctatageg
gatgaaggca
cgtgaaacct
gcgtttacce
ggcaccctct

cacattgtgt
gtggcggaac

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

<220>
<223>

<400>

13
24
DNA

13

aaattgaacg
gctttggeeg
ttaccgegge
aacgtgttgc
gccatceggt
rtgtgcageg
ttagcegttt
tcgtgaaaaa
gcecgegatat
ctgcaccgec

gttgcctega

Primer

tatttgeecge
taccggcgaa
gaaaggcctce
ggaaggtctc
gtgtgcggcg
tgtgaaagat
tgaacatgtg
caaagcgaaa
trrrettege
gctcgttatg
agaatttgaa

Artificial Sequence

atgatcatag gggttcctaa agag

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

<220>
<223>

<400> 14
ttaagcaccce

14
20
DNA

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

<220>
<223>

<400> 15
atgatcatag

15
DNA

gggggegrtt
cttggaagcg
ccgaagcagg
tatgtttatt

gagcttgeac

6866

Primer

gccacagatg

vector

gggttcctaa
ctcagctcat
gatttgaaaa
tctgggacge
ttcgcaaagg

aggccttgaa

artificial Sequence

Artificial sSequence

agagataaaa
ttcaaacggc
tgaagcctat
cgaaatggtc
acttgtgctg
ggataaagga

1194101_1.

aaatatgatg
tggtttggee
agcagcgget
attgcgggcg
gtggcgcatyg
gatattggcc
gatgatgtgce
cgtgaactct
aacaacctca
acccgtgegg

cagaccctea

aacaatgaaa
caccgggtge
gagtcagcag
atgaaagtaa
tttacgtacc

gtaactgeca

txt
tgctectegt

atcagcattt
atctceccgat
gtgattttaa
‘cgaatgttgc
cgtatatgca

gtggcgtggg

-ttccggattt

ttatgcgtge
aagtggatga
aagcgegtgg

accgtgtege
tggttgaaac
gagcggaaat
aagaaccgct
ttcatttage

tcgcatatga

Page 10

tgcggatgaa
tggctttcag
tgocgeggtg
ccatggettt
ggcgeteegt
gaaacgttgg
catggtgcag
tggcgaaatt
gtgcggcgat
aatgctegec

cctegectaa

attaacaccc
aggcgeggge
cattgctgat
gccggaagaa
agctgagect
aacggtcagt

780
840
900
960
1020
1080
1140
1200
1260
1320
1380

24

20

60
120
180
240
300
360



gaaggccgga
caaatcggcg
gtgcctggeg
gcggcgaaaa
cgcttgegee
gtcaatattg
ggtgctaaag
gttattgttg
acacatgatc
ccaggcgeag
ctgcaaatcg
ggtttaaaca
gagtatgttc
aggagatata
catcatctcc
acccgtggeg
gcgggeetct
cgtcagatgg
gtggaactca
accaacagceg
gtgcagggca
accattggeg
attccgggea
ccggatgaat
gcggataaag
ccgeeggeaa
gttgcggatg
tttggctttc
attggcgegy
aaccatggct
gcggegetec
cagaaacgtt
ggcatggtge
tttggcgaaa

cattgectct
ctcaattctt
tttcecgegg
tggctgtcgg
agcttgatga
ctgatgctgt
ctccgactct
atgtagcgat
agccaacata
tccctegtac
cgaacaaagg
ccgcaaacgg
ctgccgagaa
atatgcagaa
atccgtttac
aaggcgtgta
ggtgcgtgaa
aagaactccc
gcagcctect
gcagcgaaag
aaccggaaaa
gtgcgagcct
tggcgcatat
ttggcgtggt
tggcggegtt
cctattggec
aagtgatttg
agccggacct
tgtttgtggg
ttacctatag
gtgatgaagyg
ggcgtgaaac
aggcgtttac

ttggcaccct

tctgacgeea
agaaaagcct
aaaagtaaca
cctcggtgea
catcttegge
ggcggaagceg
tgtcactgag
cgaccaaggce
tgaaaaacac
atcaacaatc
ggcagtaaaa
acacgtgacc
agctttacag
acagcgtacc
cgataccgeg
tctctgggat
cgtgggcetat
gttrtataac
cgccgaagtt
cgtggatacc
aaaaaccctc
cggcggceatg
tgaacagccg
tgcggegegt
tgtgggcgaa
ggaaattgaa
cggctttgge
ctttaccgceg
caaacgtgtt
cggccateccg
cattgtgcag
ctttagecegt
cctcgtgaaa

ctgccgegat

1194101_1.
atgtcagagg

aaaggcggaa
attatcggag
gatgtgacga
catcagatta
gatctcctea
gaaatggtaa
ggcatcgtceg
ggggttgtgc
gccctgacta
gcgetcgeag
tatgaagctg
gatgaatcat
accﬁctcagt
agccteaatc
agcgaaggca
ggccgtaaag
accttcttta
accccggeag
atgattcgta
attggcegtt
aaatatatgc
tggtggtata
tggctcgaag
ccgattcagg
cgtatttgee
cgtaccggcg
gcgaaaggec
gcggaaggtc
gtgtgtgcgg
cgtgtgaaag
tttgaacatg
aacaaagcga

attttttttc

Page 11

txt
ttgcgggcag

aaggcattct
gaggcgttgt
tcattgactt
aaacgttaat
tttgcgeggt
aacaaatgaa
aaactgtcga
attatgctgt
acgttactgt
acaatacggc
tagcaagaga
ctgtggcggy
ggcgtgaact
aggcggygrgce
acaaaattat
attttgcgga
aaaccaccca
gttttgatcg
tggtgcgteg
ggaacggcta
atgaacaggg
aacatggcaa
aaaaaattct
gtgcgggeay
gcaaatatga
aatggtttgg
tcagcagegg
tcattgcggg
cggtggcgea
atgatattgg
tggatgatgt
aacgtgaact

gcaacaacct

aatggcagcg
gcttgeeggg
cgggacaaac
aaacgcagac
ttctaatccg
attaattccg
acccggttca
ccatatcaca
agcgaacatg
tcecatacgeg
actgagagceyg
tctaggetat
tgcttaatta
cgatgcggcg
gcgtgtgatg
tgatggcatg
agcggcgegt
tccggegygty
tgtgttttat
ttattgggat
tcacggcage
cgatctcceg
agatatgacc
cgaaatcggc
tgtgattgtt
tgtgctectc
ccatcagceat
ctatctccceg
cggtgatttt
tgcgaatgtt
ccegtatatg
gcgtggegrg
ctttccggat

cattatgegr

420

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1506
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400



gcgtgeggeg
gaaatgctcg
ggcctegect
cgggaattgce
ctgatcagtg
actttcgtct
cecggatcccee
cgaataaggg
tttegtttta
atcggcegeta
actgccgecea
taatgttcag
tacattcaaa
gaaaaaggaa
acatggatgc
cgacaatcta
aaggtagcgt
ttatgccact
ccactgcgat
aaaatattgt
attgtcettt
acggtttggt
tctggaaaga
atttctcact
gacgagtcgg
agttttctcc
tgaataaatt
aatggcgcaa
tggtgaatat
agaccgttte
tggaagcgge
gcaaacagtc
aaattgtcgc
tggtagaacg

atcacattgt
ccgtggegga
aataatctag
tgcaagtcga
aattaatggc
ctactccgtt
ccacttcaga
cgacacccece
tttgatgect
cggegtttca
ggcaaacaag
aattggttaa
tatgtatccg
gaatatgagc
tgatttatat
tcgettgtat
tgccaatgat
teccgaccate
ccecggaaaa
tgatgegetg
taacagcgat
tgatgcgagt
aatgcataaa
tgataacctt
aatcgcagac
ttcattacag
gcagtttcat
aacctttcgce
gaaaccagta
ccgegtggtg
gatggcggag
gttgctgatt
ggcgattaaa
aagcggcgtc

gtctgcaccy
acgttgecte
atcaacaact
cggatcgeeg
gatgacgcat
acaaagcgag
agttcctata
taattagccec
ggcagttecc
cttctgagtt
gggtgttatg
ttggttgtaa
ctcatgagac
catattcaac
gggtataaat
gggaagcccy
gttacagatg
aagcatttta
acagegttec
gcagtgttcc
cgcgtattte
gattttgatg
cttttgecat
atttttgacg
cgataccagg
aaacggcttt
ttgatgctcg
ggtatggcat
acgttatacg
aaccaggcca
ctgaattaca
ggcgttgeca
tctegegecy
gaagcctgta

1194101_1.
ccgectegtta

gaagaatttg
ctecectggege
gaattaattc
cctcacgata
gctgggtatt
cactagagaa
gggcgaaagg
tactctcgea
cggcatgggg
agccatattc
cactgacccc
aataaccctg
gggaaacgtc
gggctegega
atgcgccaga
agatggtcag
tccgtactec
aggtattaga
tgcgeeggtt
gcctegetea
acgagcgtaa
tctcaccgga
aggggaaatt
atcttgeeat
ttcaaaaata
atgagttttt
gatagcgecce
atgtcgcaga
gccacgtttce
ttcccaaccy
cctecagtcet
atcaactggg
aagcggeggt

page 12

txt
tgaccegtyce

aacagaccct
accatcgtcg
tcatgtttga
atatccgggt
tcecggectt
taggaacttc
cccagtettt
tggggagtcc
tcaggtggga
aggtataaat
tatttgttta
ataaatgctt
gaggccegega
taatgtcggg
gttgtttctg
actaaactgg
tgatgatgca
agaatatcct
gcactcgatt
ggcgcaatca
tggctggect
ttcagtecgte
aataggttgt
cctatggaac
tggtattgat
ctaaaagcgg
ggaagagagt
gtatgccggt
tgcgaaaacg
cgtggcacaa
ggccctgeac
tgccagegtg

gcacaatctt

ggaagtggat
caaagcgcgt
gctacagect
cagcttatca
aggcgcaatc
tttgggcegg
actatagagt
cgactgagcc
ccacactacc
ccaccgeget
gggctcgega
tttttctaaa
caataatatt
ttaaattcca
caatcaggtg
aaacatggca
ctgacggaat
tggttactca
gattcaggtg
cctgtttgta
cgaatgaata
gttgaacaag
actcatggtg
attgatgttg
tgcctcggtg
aatcctgata
cgcgecateg
caattcaggg
gtctcttatce
cgggaaaaag
caactggcgg
gcgecgtege
gtggtgtcga

ctecgegeaac

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
4440



gcgrcagtgg
ctgcctgeac
gtattatttt
gtcaccagca
tggctggctg
gcgactggag
ttcccactge
ccgagteecgyg
atagctcatg
aaaccagcgt
tgttgccagt
ctececeegege
gcgggcagtg
agcgtcagac
aatctgctge
agagctacca
tgttettcta
atacctegcet
taccgggttg
gggttcgtge
gcgtgagcta
aagcggeagg
tctttatagt
gtcagggggaqg
cttttgetgg
ccgtattacc
cgagtcagtg
cagaaggccc
cgacggecag
cgcaaataac
gcatttgtca
ccttataaat
gaacacctat

tagtttgtta

gctgatcatt
taatgttccg
ctcecatgag
aatcgecgcetg
gcataaatat
tgccatgtec
gatgcrggtt
gctgegegtt
ttatatcccg
ggaccgcettg
ctcactggtg
gttggccgat
actcatgacc
cccgtagaaa
ttgcaaacaa
actcttttte
gtgtagccgt
ctgctaatcec
gactcaagac
acacagccca
tgagaaagcg
gtcggaacag
cctgtegggt
cggagcctat
cctrttgetc
gcerttgagt
agcgaggaag
ctgacggatg
tcttaagcete
gtaaaaaccc
gaatatttaa
gagaaaaaag
aattaaacta

aagagaatta

aactatccgce
gcgttatttc
gacggtracgc
ttagcgggee
ctcactcgea
ggttttcaac
gccaacgatc
ggtgcggata
ccgttaacca
ctgcaactct
aaaagaaaaa
tcattaatgc
aaaatccctt
agatcaaagg
aaaaaccacc
cgaaggtaac
agttagecca
tgttaccagt
gatagttacc
gcttggageg
ccacgcttec
gagagcgcac
ttcgecacct
ggaaaaacgc
acatgttctt
gagctgatac
cggaaggcga
geerttttge
gggcccéctg
getteggegg
gggcgectgt
caacgcactt
ttcatctatt

agaaaataaa

1194101_1.
tggatgacca

ttgatgtcte
gactgggegt
cattaagttc
atcaaattca
aaaccatgca
agatggcget
tcteggtagt
ccatcaaaca
ctcagggceca
ccaccctggce
agctggcacg
aacgtgagtt
atcttcttga
gctaccageg
tggcttcage
ccacttcaag
ggctgctgee
ggataaggeg
aacgacctac
cgaagggaga
gagggagctt
ctgacttgag
cagcaacgeg
tcctgegtta
cgetegecge
gagtagggaa
gtttctacaa
ggcggttctg
gtttttttat
cactttgctt
taaataagat
atttatgatt

tctecgaaaat

Page 13

Xt
ggatgccatt

tgaccagaca
ggagcatctg
tgtcteggeg
gccgatageg
aatgctgaat
gggcgcaatg
gggatacgac
ggattttcgc
ggcggtgaag
gcccaatacy
acaggtttcc
acgcgegegt
gatccttttt
gtggtttgtt
agagcgcaga
aactctgtag
agtggcgata
cageggregg
accgaactga
aaggcggaca
ccagggggaa
cgtcgatttt
gcctttttac
tccectgatt
agccgaacga
ctgccaggea
actctttctg
ataacgagta
ggg9gggagtt
gatatatgag
acgttgcttt
ttttgtatat

aataaaggga

gctgtggaag
cccatcaaca
gtcgcattgg
cgtctgegte
gaacgggaag

gagggcatcy
cgcgecatta

gataccgaag
ctgctggggc
ggcaatcagc
caaaccgcect
cgactggaaa
cgttccactg
ttctgegegt:
tgceggatea
taccaaatac
caccgcctac
agtcgtgtct
gctgaacggg
gatacctaca
ggtatccggt
acgcctggta
tgtgatgctc
ggttcctgge
ctgtggataa
ccgagcgceag

tcaaactaag

tgttgtaaaa

atcgttaatc
tagggaaaga
aattatttaa
ttcgattgat
acaatatttc

aaatcagttt

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



ttgatatcaa
tatcagtatt
gaagttccta
cagccecgea
gagcgcaacy
atgctteegg
ggatctagga
<210>
<211>
<212>
<213>

<400> 16
atgggttctg

16

DNA

atgtctttct
tggcacaaag
gaaaaataca
gaattcctgt
tctcaaaaca
tctceggace
ggcaaacagt
gaccacatgg
tgcccgetga
atcaaaatcg
aacaatgaag
gatgacggtc
tcttgggegy
gacgcgatca
ctggttacct
aagaccaaaa
atcaaagaca
aaaccaaaca
atgcactctc
aataactctc
gaggaacagc
tgtggtgcge
ctggacggta

aattatacat
tattatgcat
ttctctagta
gggcectgtct
caattaatgt
ctcgtataat

accaaggaga

1857

Oryza sativa

gtctgttcaa
tcgacaaaat
ttecggttec
atctgergge
accgtaccga
ccttetttgg
cgttcgttgt
tcaacatcct
aggacaccgg
aatctttcaa
gtcactacaa
aacgtgcgga
tgctgetgea
gcgtttctat
aggaagaaca
ctgcggttat
ccatgegtge
ccrttggeca
accacggtgt
tgatceccgtc
cgcegtgect
tgtctaaaat
tggaactgtg

ccaatcgttc

gtcaacgata
ttagaataaa
agtataggaa
cggtcgatca
aagttagctce
gtgtggaatt
gtggca

gccgegtgtt
cggtttectg
gatcggtctg
cgttggtcgt
agatggtaaa
tcgcaacatg
tgcgaccaaa
ggcggcageg
tcaaattggt
attccacccg
catccgtace
aaaactgegt
caaagaaaac
cctgcagget
cccgaacctg
cgcgaaagtt
ggcgatgegt
catcggtggt
tcegtactet
taccctgaaa
ggaagacatc
tggcttcgaa
gaactaccceg

tgaccgratc

1194101_1.
atacaaaata

trttgtgtcg
cttcacttca
ttcagcecgg

actcattagg

gtgagcggat

cacccggatce
ttcatccacg
ctgtacctga
tcttetcacy
tacaatgacc
gagccggtty
ctgetggege
tggatccagt
atcaccgegce
acgaaagaac
gcgtggrggg
acctacgrtg
ggtgttgege
ctgttcgtta
tctgacgaag
cacaccatcg
gcgaactggt
ccgatcctyg
ctgactgaag
ctgcgtgacc
gacatcggty
aaacaggcge
tctttettcc

gacctggegy
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txt
taatacaaac

ccettatteg
ttttggatce
ctcatagata
cacceeagge

aacaataaca

tgcgtgacgt
cgttcgacaa
acacccgtcg
gtgcgetgtt
cgcacaacgc
accagcagga
gtcgtgaata
tcatggttca
cgaaagaagt
tgccgaccaa
acggtrectge
acggtaaact
tgtctggtga
aagaacacaa

aactgtaccg

acggecctget
gtggtcrggt
aattcacctc
cgaccggtca
agatgatcgg
tgtctatggg
gtaacctgat

cgctggaagt

tataagatgt
actcactata
ggccggecty
tgcgggcagt
ttgacacttt

atttcacaca

tttctctaaa
acgtaacctyg
taccctgety
cgacccaaaa
ggaagccggce
cgaactgatg
caaagacacc
cgattggatg
tgcgaacgaa
ctctgacggt
ggtttacggt
ggtratcggt
catccgcaac
cgcggrrtge
ttacgcgaaa
tgaactgetg
gggtaaaaaa
tggtctgaaa
tgtgtatcgt
gccggacgeg
tctgaaaggt
ttaccaggeg
cccacagaac

ttatcgtgac

6540
6600
6660
6720
6780
6840
6866

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

1020
1080
1140
1200
1260
1320
1380
1440



cgtgaacgtt
aaatcttggg
ggtgacgacg
ggcttegega
gaagcggacc
cagtgggtta
accgcgaaat
<210>
<211>
<212>
<213>

<220>
<223>

<400> 17
ctaggctgct

cttgagggot
ggtagtcaat

17

DNA

tgaaccgacg
cttattcagg
cccegecctg
agccatcaca
gcgtataata
ttaaatcaaa
taaacccttt
tgtgtagaaa
tttgctcatg
ctttcattge
aggccggata
gctgaacggt
tacgatgcca
cttccttage
cattatggtg
tggcccaggg
cttcegtcac
tttagtgtat

tcctgttcag

ctgttcegeg
aagacctgac
ttgaaaaact
tctctgaaac
gtttcttcac
aaaccaccga

ggatgaaatc

5704

vector

gccaccgetg
tttttgctga
aaaccggtaa
accgggtcga
cgtagcacca
ccactcatcg
gacggcatga
tttgcccata
actggtgaaa
agggaaatag
ctgcecggaaa
gaaaacggtg
catacggaac
aaacttgrge
ctggttatag
ttgggatata
tcctgaaaat
aaagttggaa
cttcceggta
aggtatttat
gatggtgttt
ctactgacgg

ttacaacgaa
ctctgacaaa
ggacctgctg
cgcgttcaac
ctccaactte
aggtctgege
ttettetgeg

Artificial Sequence

agcaataact
aacctcaggc
accagcaata
atttgetttc
ggcgtttaag
cagtactgtt
tgaacctgaa
gtgaaaacgg
ctcacccagg
gccaggtttt
tcgtegrggt
taacaagggt
tccggatgag
trtattrittct
gtacattgag
tcaacggtgg
ctcgataact
cctcttacgt
tcaacaggga
tcggegeaaa
ttgaggtgct
ggtggtgcgt

1194101_1.
tteegtegte
gacgcgattg
gttggtctga
atcttcatcc
aacgaagaga
gacgttatca
ttctctgtrt

agcataacce
atttgagaag
gacataagcg
gaatttcige
ggcaccaata
gtaattcatt
tcgecagegy
gggcgaagaa
gattggctga
caccgtaaca
attcactcca
gaacactatc
cattcatcag
ttacggtett
caactgactg
tatatccagt
caaaaaatac
gccgatcaac
caccaggatt
gtgcgtcggy
ccagtggett

aacggcaaaa
pPage 15

>t

gtctgttect
aaaccatccg
tggcggaaaa
tgatggcttc
cgtacaccaa

accgtcacta

gggacgcgga

cttggggect
cacacggtca
gctatttaac
cattcatccy
actgccttaa
aagcattctg
catcagcacc
gttgtccata
gacgaaaaac
cgccacatct
gagcgatgaa
ccatatcace
gcgggcaaga
taaaaaggec
aaatgcctca
gatttrrtte
gcccggtagt
gtctcatttt
tatttattct
tgatgctgec
ctgtttctat

gcaccgeegg

gatcccgate
tgcgatctac
gaaaatcaaa
tegtegtetg
aaaaggtatg
tcecggaaatc

ctactag

ctaaacgggt
cactgctrce
gaccctgeec
cttattatca
aaaaattacg
ccgacatgga
ttgtcgectt
ttggccacgt
atattctcaa
tgcgaatata
aacgtttcag
agctcaccgt
atgtgaataa
gtaatatcca
aaatgttett
tccattttag
gatcttattt
cgccaaaagt
gcgaagtgat
aacttactga
cagctgteee

acatcagcege

1500
1560
1620
1680
1740
1800
1857

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

1020
1080
1140
1200
1260
1320



tagcggagty
atgtggcagg
tteegettec
ggcttacgaa
gagagggccg
atctgacgct
ccecetggegg
cgctgttatg
cgctccaage
ggtaactatc
actggtaatt
aaggacaagt
agctcagaga
gattacgcgc
ctagatttca
taagttgtaa
aaggctctca
attgegttge
tgaatcggec
tttcaccagt
cagcaagegg
cggcgggata
accaacgcge
ggcaaccagc
accggacatg
gagatattta
taacagcgeg
gtcttcatgg
cgccggaaca
gttaatgatc
ttecgacgecg
agatttaatc
gccaatcagc

cagctcecgec

tatactggct
agaaaaaagg
tcgetcactg
cggggcggag
cggcaaagcc
caaatcagtg
ctcectegtg
gccgegtttg
tggactgtat
gtcttgagtc
gatttagagg
tttggtgact
accttcgaaa
agaccaaaac
gtgcaattta
ttectecatgrt
agggcatcgg
gctcactgece
aacgcgegag
gagacgggca
tccacgetgg
taacatgagc
agcccggact
atcgcagtgg
gcactccagt
tgccagecag
atttgctggt
gagaaaataa
ttagtgcagg
agcccactga
cttecgttcta
gccgcgacaa
aacgactgtt

atcgccgett

tactatgttg
ctgcaccggt
actegetacg
atttcctgga
gtttttccat
gtggcgaaac
cgctctecty
tctcattcca
gcacgaaccce
caacccggaa
agttagtctt
gecgetectec
aaccgccctg
gatctcaaga
tctcttcaaa
agtcatgecc
tcgagatcecc
cgctttccag
gagaggcggt
acagctgatt
tttgceccag
tgtctteggt
cggtaatggc
gaacgatgcc
cgectteeeg
ccagacgceag
gacccaatge
tactgttgat
cagcttccac
cgcgttgege
ccatcgacac
tttgcgacgg
tgcccgecag

ccacttttrtc

1194101 _1.

gcactgatga
gcgtcageag
cteggtegtt
agatgccagg
aggctcecgee
ccgacaggac
ttcctgectt
cgectgacac
ccegttcagt
agacatgcaa
gaagtcatgce
aagccagtta
caaggecggtt
agatcatctt
tgtagcacct
cgecgeecacc
ggtgcctaat
tcgggaaacc
ttgcgtattg
gcectteace
caggcgaaaa
atcgtcgtat
gcgeattgeg
ctcattcagce
ttcegetate
acgcgceegag
gaccagatgce
gggtgtctgg
agcaatggca
gagaagattg
caccacgcetg
cgcgtgcagg
ttgttgtgec

ccgegtttte

txt
gggtgtcagt
aatatgtgat
cgactgcgge
aagatactta
cccetgacaa
tataaagata
tcggtttace
tcagttccgg
ccgaccgetg
aagcaccact
gceggttaag
ccteggttea
ttttegtrtt
attaatcaga
gaagtcagec
ggaaggagct
gagtgagcta
tgtcgtgeca
ggcgecaggg
gcectggeect
tcctgtttga
cccactaccg
cccagegeca
atttgcatgg
ggctgaattt
acagaactta
tccacgecca
tcagagacat
tcetggteat
tgcaccgecg
gcacccagtt
gccagactgg
acgcggttyg
gcagaaacgt
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gaagtgcttc
acaggatata
gagcggaaat
acagggaagt
gcatcacgaa
ccaggegttt
ggtgtcattc
gtaggcagtt
cgecttatec
ggcagcagcc
gctaaactga
aagagttggt
cagagcaaga
taaaatattt
ccatacgata
gactgggttg
acttacatta
gctgcattaa
tggtttttct
gagagagttg
tggtggttaa
agatgtccge
tctgatcgtt
tttgttgaaa
gattgcgagt
atgggcccge
gtcgegtacc
caagaaataa
ccagcggata
ctttacaggc
gatcggegeg
aggtggcaac
gaatgtaatt

ggctggectyg

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360



gttcaccacy
cgttactggt
accgcgaaag
actcctgetyg
ctcttattca
gcacctggtg
agttagctca
tgtggaattg
tggcatatgg
tctaaaatgt
aacctgtggc
ctgctggaaa
ccaaaagaat
gcecggerete
ctgatgtctc
gacaccggca
tggatggacc
aacgaatgcc
gacggtatca
tacggtaaca
atcggtgatg
cgcaactctt
gtttgcgacg
gcgaaactgg
ctgctgaaga
aaaaaaatca
ctgaaaaaac
tatcgtatge
gacgcgaata
aaaggtgagg
caggcgtgtg
cagaacctgg
cgtgaccgtg

ccgatcaaat

cgggaaacgg
ttcacattca
gttttgcgee
gcratggrag
aatacactgc
tttaaacggce
ctcattaggc
tgagcggata
gttctggtct
ctttcttega
acaaagttcc
aatacaatct
tcctgtaceg
aaaacacctt
cggaccegtt
aacagttcaa
acatggagga
cgctgaaatc
aaatcggtca
atgaagaacg
acggtctget
gggcgggegt
cgatcaagga
ttacctetge
ccaaaaccat
aagacacctt
caaacaacca
actctctgat
actctecgece
aacagctgtc
gtgcgctgga
acggtaccaa
aacgtrctgr

cttgggaaga

tctgataaga
ccaccctgaa
attcgatggt
gatttcecctt
tgtgttggcg
cggcecetge
accccagget
acaataacaa
gttcaagccg
caaaatcggt
ggttccgatc
gctggeegtt
taccgaagat
ctttggtcge
cgttottgcy
catcctggcg
caccggtcaa
tttcaaattc
ctacaacatc
tgcggaaaaa
gctgecacaaa
ttctatcctg
agaacacccyg
ggttatcgeg
gcgtgegacy
tggccacatc
cggtgttecg
ccegtetace
gtgcctggaa
taaaattggc
actgtggaac
tcgtrctgac
tccgegttac

cctgacctet

1194101_1.
gacaccggea
ttgactctet
gtccgggatc
gctgaaatgg
gtaagcgttc
aggggcagtyg
tgacacttta
tttcacacag
cgtgttcace
ttcctgttca
ggtctgetgt
ggtcgrtett
ggtaaataca
aacatggagc
accaaactgce
gcagcgtgga
attggtatca
caccecgacga
cgtaccgegt
ctgcgtacct
gaaaacggtg
caggctctgt
aacctgtctg
aaagttcaca
atgcgrtgega
ggtggtccga
tactctctga
ctgaaactgce
gacatcgaca
ttcgaaaaac
tacccgtctt
cgtatcgacc
aacgaattcc

gacaaagacg
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™t

tactctgega
tccgggeget
tcgacgetct
gagatccgat
tcgagegegg
agcgcaacgc
tgcttccgge
gatctaggaa
cggatctgeg
tccacgegtt
acctgaacac
ctcacggtge
atgacccgca
cggttgacca
tggcgegtceg
tccagttcat
ccgcgecgaa
aagaactgcc
ggtgggacgg
acgttgacgg
ttgcgetgtc
tcgttaaaga
acgaagaact
ccatcgactg
actggtacgg
tcctgggtygg
ctgaagaatt
gtgacccgac
tcggtgagat
aggcgetgtce
tcttccgtaa
tggcggeget
gtcgregtct

cgattgaaac

catcgtataa
atcatgccat
cccttatgeg
catgttcgag
ccgegegatce
aattaatgta
tcgtataatg
ccaaggagag
tgacgttttc
cgacaaacgt
ccgtegtace
gctgttegac
caacgcggaa
gcaggacgaa
tgaatacaaa
ggttcacgat
agaagttgcg
gaccaactct
ttctgeggtt
taaactggtt
tggtgacatc
acacaacgcg
gtaccgttac
gaccgttgaa
cctgctgggt
tctggttggt
cacctctgty
cggtcagecg
gatcggtctg
tatgggttac
cctgatccca
ggaagtttat
gttcctgatc

catccgtgeg

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
4320
4980
5040
5100
5160
5220
5280
5340
5400



atctacggtg acgacgttga
atcaaaggct tcgcgatctc
cgtctggaag cggaccgttt
ggtatgcagt gggttaaaac
gaaatcaccyg cgaaatggat

tagce

aaaactggac
tgaaaccgcg
cttcacctee
caccgaaggt

gaaatcttct

1194101 _1.txt

ctgctggtty gtctgatgge ggaaaagaaa
ttcaacatct tcatcctgat ggettetegt
aacttcaacg aagagacgta caccaaaaaa
ctgcgegacg ttatcaaccg tcactatccg

tctgegttet ctgtttggga cgcggactac
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5460
5520
5580
5640
5700
5704



