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SEQUENCE LISTING

<110> Myriant Corporation
Dole, Sudhanshu
Yocum, R. Rogers
Hermann, Theron
Yu, Xiaohui

<120> Method of producing succinic acid and other chemicals using
sucrose-containing feedstock

<130> MT2011-05PCT

<150> US 61/459,446
<151> 2010-12-13

<160> 15
<170> PatentIn version 3.5

<210> SEQ ID NO. 1

<211> 71

<212> DNA

<213> Synthetic DNA

<220> Feature: PCR Primer SD032

<400> Sequence

taaatttcct cttgtcaggc cggaataact ccctataatg cgccaccact aggcgtttgg

attaggcgat t

<210> SEQ ID NO. 2
<211> 73

<212> DNA

<213> Synthetic DNA

<220> Feature: PCR Primer SD033

<400> Sequence

ctcaggagaa ccccgctgac ccggcggcgt gtttgccgtt gttccgtgtc gatccgttgt

tccacctgat att

<210> SEQ ID NO. 3
<211> 20

<212> DNA

<213> Synthetic DNA

<220> Feature: PCR Primer SD034
<400> Sequence

ttagtatgcc accaggaagt

<210> SEQ ID NO. 4

<211> 20

<212> DNA

<213> Synthetic DNA

<220> Feature: PCR Primer SD035
<400> Sequence

atgctcaaag aattaaactt

<210> SEQ ID NO. 5
<211> 20

<212> DNA

<213> Synthetic DNA

<220> Feature: PCR Primer SD036
<400> Sequence

cagttttctt cgcaatttcg

60
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20

20

20
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<210> SEQ ID NO. 6
<211> 20
<212> DNA
<213> Synthetic DNA
<220> Feature: PCR Primer SD037
<400> Sequence
gacacgctcg ccctaaggat

<210> SEQ ID NO.7

<211> 72

<212> DNA

<213> Synthetic DNA

<220> Feature: PCR Primer SD038
<400> Sequence

tggaaagtcc tgtggataaa tcgggaaaat ctgtgagaaa cagaagatct gagcgactgt

accagaacat ga

<210> SEQ ID NO. 8

<211> 69

<212> DNA

<213> Synthetic DNA

<220> Feature: PCR Primer SD039
<400> Sequence

agatcctgca aaacgatcgg gaccgcggat catagcctaa actgcgcaag tcgccgtaat

gggctttga

<210> SEQ ID NO. 9
<211> 31

<212> DNA

<213> Synthetic DNA

<220> Feature: PCR Primer BYS83
<400> Sequence

ttacctagag agggtgagaa ttgccgaaca t

<210> SEQ ID NO. 10

<211> 32

<212> DNA

<213> Synthetic DNA

<220> Feature: PCR Primer BY84
<400> Sequence

gatgagagaa gattttcagc ctgatacaga tt

<210> SEQ ID NO. 11
<211> 45

<212> DNA

<213> Synthetic DNA

<220> Feature: PCR Primer BY1l07

<400> Sequence

gggtctagaa tagtggagga ataataatgg aaattcaaaa caaag

<210> SEQ ID NO. 12

<211> 43

<212> DNA

<213> Synthetic DNA

<220> Feature: PCR Primer BY108

<400> Sequence

cgcggatcct tgtctgtcaa tataatattt cccactatca gca

<210> SEQ ID NO. 13
<211> 5772
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<212>
<213>
<220>
<400> Seq
gttgacagta

DNA

agtctgaatg
gaactgctga
tgagaagccc
aaggcgcctg
aatgtcacga
gcgatttgcc
gtagaggagc
gtgagttata
tataaattat
cagagggtct
ccacaactca
gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaagc
aaggctttga
tagtttttag
atctggaaca
taaaagaact
ttaagttcat
ttttgaaacc
agcgaggccg
tcgtaaccga
ttacatcaga
caaaaattca
atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta

acacctaata

uence
agacgggtaa

acctgtcacg
acagcaaaaa
gtgacgggct
tagtgccatt
aaaagacagc
cgagcttgcg
aaacagcgtt
cacagggctg
aaccacttga
agcagaattt
aaggaaaagg
tcacctagac
gattagtcgc
actcaacccc
ccaatacgct
aaccagagag
gattttccag
tgaagagata
tgttaagtct
aacacaaaag
gttaatgctt
aataagtaaa
cccgactgat
acttgagaac
ttcctaccta
gctcaccagt
ttcgttctca
cggaaggatc
acaaaagtag
atgaaaacgg
aagctgttca

gaacaggtga

Plasmid DNA pMH17F ) ) ) )
Feature: Plasmid Clone of thrv region, spectinomycin reistance

gcctgttgat
ggataatccg
gtcagatagc
tttcttgtat
tacccccatt
gactcaggtg
agggtgctac
tgcgacatcc
ggatctattc
atataaacaa
acaagttttc
actagtaatt
caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact
ttgccttatc
tttgaaaaca
aaaactcaca
gaaaataact
gatttaaaca
acgttgattt
aaccagataa
cgtaacggac
tttgaggcaa
tggctcacgc
tgaggttctt
aacaactgtt
tgtaaaaaag
ccatgaacag

aaccagtaaa
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gataccgctg
aagtggtcag
accacatagc
tatgggtagt
cactgccaga
cctgatggtc
ttaagccttt
ttttgtaata
tttttatctt
aaaaaacaca
cagcaaaggt
atcattgact
gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagtt
ttttccagtt
aatactctat
aggcaaatat
accatgagtt
cttacagcaa
tccaagttga
aaatgaatgg
taagaaaaac
aatttttgag
aaaaacaacg
atggctcttg
caccgttaga
atagatacat
atcgacaatg

daCaaagcaac

ccttactggg
actggaaaat
agacccgcca
ttccttgcat
gccgtgageg
ggagacaaaa
agggttttaa
ctgcggaact
tttttattct
caaaggtcta
ctagcagaat
agcccatctc
attagttgtt
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat
ctcaagcgaa
aaaaaaattc
gaggatttat
agagattagc
taaaaggctt
tatgaaattg
actagataga
tgacaaaata
actacacgat
tgacatgcaa
aaccacacta
tatctatcag
tatcaaaggg
cagagctttt
taacagatga

tagaacatga

tgcattagcc
cagagggcag
taaaacgccc
gaatccataa
cagcgaactg
ggaatattca
ggtctgtttt
gactaaagta
ttctttattc
gcggaattta
ttacagatac
aattggtata
ttcaaagcaa
attttatgct
acggtatcgt
tatggtgtat
cctttggtta
aaattagaat
ataaaatata
gagtggttat
cttgatgaat
aaccaatggg
gtggttgata
caaatggatc
ccaacaacca
gctttaactg
agtaagcatg
gagaacatac
tgaagcatca
aaaactgtcc
acgagttttt
acagcatgta

aattgaacac

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
1920
1980



ctgagacaac
cttatcgaat
tcatggcaat
ttctgataac
cttgtaaacc
attaattagt
cctgctcgeg
ccttgccctc
gcaaaccctc
cgccttccag
gccgcgacgg
tgccgtagaa
gctcgttcgce
gacgcacacc
gtaagctgta
gcagcggtgg
tacagtctat
tgttatggag
tcatgaggga
tcgagcgceca
gcggcctgaa
aaacaacgcg
gcgagattct
gttatccagc
gtatcttcga
aacatagcgt
aggatctatt
ctggcgatga
gcaaaatcgc
atcagcccgt
cctcgegegce
tagtcggcaa
actcaagcgt

tgcttttatt

ttgttacagc
caaagctgcc
tctggaagaa
aaactagcaa
gttttgtgaa
aatataatct
caggctgggt
ccgcacgatg
actgatccgc
aaaaccgagg
ccgaggtctt
gaacagcaag
cagccaggac
gtggaaacgg
atgcaagtag
taacggcgca
gcctcgggea
cagcaacgat
agcggtgatc
tctcgaaccg
gccacacagt
gcgagctttg
ccgcgctgta
taagcgcgaa
gccagccacg
tgccttggta
tgaggcgcta
gcgaaatgta
gccgaaggat
catacttgaa
agatcagttg
ataatgtcta
tagatgcact

atttttaagc

tcaacagtca
gacaacacgg
atagcgcttt
caccagaaca
aaaattttta
attaaaggtc
gccaagctct
atcgtgccgt
atgcccgttc
atgcgaacca
ccgatctcct
gccgccaatg
agaaatgcct
atgaaggcac
cgtatgcgct
gtggcggttt
tccaagcagc
gttacgcagc
gccgaagtat
acgttgctgg
gatattgatt
atcaacgacc
gaagtcacca
ctgcaatttg
atcgacattg
ggtccagcgg
aatgaaacct
gtgcttacgt
gtcgctgecg
gctagacagg
gaagaatttg
acaattcgtt
aagcacataa

gtgcataata

-4/ 14 -

cacatagaca
gagccagtga
cagccggcaa
gcccgtttgce
aaataaaaaa
attcaaaagg
cgggtaacat
gatcgaaatc
catacagaag
cttcatccgg
gaagccaggg
cctgacgatg
cgacttcgct
gaacccagtg
cacgcaactg
tcatggcttg
aagcgcgtta
agggcagtcg
cgactcaact
ccgtacattt
tgctggttac
ttttggaaac
ttgttgtgca
gagaatggca
atctggctat
cggaggaact
taacgctatg
tgtcccgcat
actgggcaat
cttatcttgg
tccactacgt
caagccgacg
ttgctcacag

agccctacac

gcctgaaaca
cgcctcecegt
acctgaagcc
gggcagcaaa
ggggacctct
tcatccaccg
caaggcccga
cagatccttg
ctgggcgaac
ggtcagcacc
cagatccgtg
cgtggagacc
gctgcccaag
gacataagcc
gtccagaacc
ttatgactgt
cgccgtgggt
ccctaaaaca
atcagaggta
gtacggctcc
ggtgaccgta
ttcggcttcc
cgacgacatc
gcgcaatgac
cttgctgaca
ctttgatccg
gaactcgccg
ttggtacagc
ggagcgcectg
acaagaagaa
gaaaggcgag
ccgcttcgeg
ccaaactatc

aaattgggag

ggcgatgctg
ggggaaaaaa
ggatctgcga
acccgttatg
agggtcccca
gatcaattcc
tccttggagce
acccgcagtt
aaacgatgct
accggcaagc
cacagcacct
gaaaccttgc
gttgccgggt
tgttcggttc
ttgaccgaac
ttttttgggg
cgatgtttga
aagttaaaca
gttggcgtca
gcagtggatg
aggcttgatg
cctggagaga
attccgtggc
attcttgcag
aaagcaagag
gttcctgaac
cccgactggg
gcagtaaccg
ccggcccagt
gatcgcttgg
atcaccaagg
gcgcggetta
aggtcaagtc

atatatcatg

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
3840
3900
3960
4020



aaaggctggc
aaatctagcg
agattatatt
ttcacaaaac
tttcccgact
taggcacccc
tacctagaga
ggtcagcagc
tttgatgagc
attgggctgg
cgaaccgtcg
cctgatgaat
atccattaat
cttgatttga
cttcgcaacg
caaacaacag
tctggcagtt
ttcacttctg
ttcttttcta
ggggacctca
ttgatgcctg
ggcgtttcac
gcaaattctg
tcttctctca
gctgtaccga
ggcgttaccc
gaagaggccc
ctgatgcggt
ctcagtacaa

gctgacgaat

-5/ 14 -

tttttcttgt tatcgcaata gttggcgaag taatcgcaac atccgcatta
agggctttac taagctgatc cggtggatga ccttttgaat gacctttaat
actaattaat tggggaccct agaggtcccc ttttttattt taaaaatttt
ggtttacaag catacgttgg ccgattcatt aatgcagctg gcacgacagg
ggaaagcggg cagtgagcgc aacgcaatta atgtgagtta gctcactcat
aggctttaca ctttatgctt ccggctcgta tgttgtgtgg aattgtgagt
gggtgagaat tgccgaacat gcgcataagt ttcccggaca gatttcaggt
aacgcgttgc cattgcgcgt tcgctgtgta tgaagccgaa aattatgttg
caacgtcggc gctcgatcct gagatggtga aagaggtgct ggatacgatg
cgcagtcggg tatgacaatg ttgtgtgtaa cacatgagat ggggtttgca
ctgaccgggt aatttttatg gatcgtgggg aaatagtgga gcaagctgca
tttttgcgca tcctaaatca gagcgtacga gggcattttt atcgcaggta
tgaatgttag ttcgaaaagc aaaaaggcca tcctttcgga tggcctttcg
tgtctggcag tttatggcgg gcgtcctgcc cgccaccctc cgggccgttg
ttcaaatccg ctcccggegg atttgtccta ctcgggagag tgttcaccga
ataaaacaaa aggcccagtc ttccgactga gecttttgtt ttatttgatg
ccctactctc gcatggggag accccacact accatcggcg ctacggcggt
agttcggcat ggggtcaggt gggaccaccg cgctactgcc gccagacaaa
atctgccgaa ctttaaccta aaaagtggtg ctgataccca gagtcgaact
cccttaccaa gggtgcgctc taccaactga gccatatcag cacgctaaat
gcagttccct actctcgcat ggggagaccc cacactacca tcggcgctac
ttctgagttc ggcatggggt caggtgggac caccgcgcta cggccgccag
ttttatcaga ccgcttctgc gttctgattt aatctgtatc aggctgaaaa
tccggataac aatttcacac aggaaacagc tatgaccatg attacgccaa
gctcgaattc actggccgtc gttttacaac gtcgtgactg ggaaaaccct
aacttaatcg ccttgcagca catccccctt tcgccagctg gcgtaatage
gcaccgatcg cccttcccaa cagttgcgca gcctgaatgg cgaatggcge
attttctcct tacgcatctg tgcggtattt cacaccgcat atggtgcact

tctgctctga tgccgcatag ttaagccagc cccgacaccc gccaacaccc

<210> SEQ ID NO. 14

<211> 7558

<212> DNA

<213> Plasmid DNA pRY802F

<220> Feature:

<400> Sequence

Leuconostoc mesenteroides strain DSM 20913 sucrose
phosphorylase gene driven by constitutive promoter
for integration at the thrv Tlocus.

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
5772



gttgacagta
agtctgaatg
gaactgctga
tgagaagccc
aaggcgcctg
aatgtcacga
gcgatttgcc
gtagaggagc
gtgagttata
tataaattat
cagagggtct
ccacaactca
gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaagc
aaggctttga
tagtttttag
atctggaaca
taaaagaact
ttaagttcat
ttttgaaacc
agcgaggecg
tcgtaaccga
ttacatcaga
caaaaattca
atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta
acacctaata
ctgagacaac

cttatcgaat

agacgggtaa
acctgtcacg
acagcaaaaa
gtgacgggct
tagtgccatt
aaaagacagc
cgagcttgcg
aaacagcgtt
cacagggctg
aaccacttga
agcagaattt
aaggaaaagg
tcacctagac
gattagtcgc
actcaacccc
ccaatacgct
aaccagagag
gattttccag
tgaagagata
tgttaagtct
aacacaaaag
gttaatgctt
aataagtaaa
cccgactgat
acttgagaac
ttcctaccta
gctcaccagt
ttcgttctca
cggaaggatc
acaaaagtag
atgaaaacgg
aagctgttca
gaacaggtga
ttgttacagc

caaagctgcc

gcctgttgat
ggataatccg
gtcagatagc
tttcttgtat
tacccccatt
gactcaggtg
agggtgctac
tgcgacatcc
ggatctattc
atataaacaa
acaagttttc
actagtaatt
caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact
ttgccttatc
tttgaaaaca
aaaactcaca
gaaaataact
gatttaaaca
acgttgattt
aaccagataa
cgtaacggac
tttgaggcaa
tggctcacgc
tgaggttctt
aacaactgtt
tgtaaaaaag
ccatgaacag
aaccagtaaa
tcaacagtca

gacaacacgg

-6/ 14 -

gataccgctg
aagtggtcag
accacatagc
tatgggtagt
cactgccaga
cctgatggtc
ttaagccttt
ttttgtaata
tttttatctt
aaaaaacaca
cagcaaaggt
atcattgact
gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagtt
ttttccagtt
aatactctat
aggcaaatat
accatgagtt
cttacagcaa
tccaagttga
aaatgaatgg
taagaaaaac
aatttttgag
aaaaacaacg
atggctcttg
caccgttaga
atagatacat
atcgacaatg
acaaagcaac
cacatagaca

gagccagtga

ccttactggg
actggaaaat
agacccgcca
ttccttgcat
gccgtgageg
ggagacaaaa
agggttttaa
ctgcggaact
tttttattct
caaaggtcta
ctagcagaat
agcccatctc
attagttgtt
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat
ctcaagcgaa
aaaaaaattc
gaggatttat
agagattagc
taaaaggctt
tatgaaattg
actagataga
tgacaaaata
actacacgat
tgacatgcaa
aaccacacta
tatctatcag
tatcaaaggg
cagagctttt
taacagatga
tagaacatga
gcctgaaaca

cgcctceccgt

tgcattagcc
cagagggcag
taaaacgccc
gaatccataa
cagcgaactg
ggaatattca
ggtctgtttt
gactaaagta
ttctttattc
gcggaattta
ttacagatac
aattggtata
ttcaaagcaa
attttatgct
acggtatcgt
tatggtgtat
cctttggtta
aaattagaat
ataaaatata
gagtggttat
cttgatgaat
aaccaatggg
gtggttgata
caaatggatc
ccaacaacca
gctttaactg
agtaagcatg
gagaacatac
tgaagcatca
aaaactgtcc
acgagttttt
acagcatgta
aattgaacac
ggcgatgctg

ggggaaaaaa

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
1920
1980
2040
2100



tcatggcaat
ttctgataac
cttgtaaacc
attaattagt
cctgctcgeg
ccttgeectc
gcaaaccctc
cgccttccag
gccgcegacgg
tgccgtagaa
gctcgttcgce
gacgcacacc
gtaagctgta
gcagcggtgg
tacagtctat
tgttatggag
tcatgaggga
tcgagcgceca
gcggcctgaa
aaacaacgcg
gcgagattct
gttatccagc
gtatcttcga
aacatagcgt
aggatctatt
ctggcgatga
gcaaaatcgc
atcagcccgt
cctcgegegce
tagtcggcaa
actcaagcgt
tgcttttatt
aaaggctggc

aaatctagcg

tctggaagaa
aaactagcaa
gttttgtgaa
aatataatct
caggctgggt
ccgcacgatg
actgatccgc
aaaaccgagg
ccgaggtctt
gaacagcaag
cagccaggac
gtggaaacgg
atgcaagtag
taacggcgca
gcctcgggea
cagcaacgat
agcggtgatc
tctcgaaccg
gccacacagt
gcgagctttg
ccgcgctgta
taagcgcgaa
gccagccacg
tgccttggta
tgaggcgcta
gcgaaatgta
gccgaaggat
catacttgaa
agatcagttg
ataatgtcta
tagatgcact
atttttaagc
tttttcttgt

agggctttac

atagcgcttt
caccagaaca
aaaattttta
attaaaggtc
gccaagctct
atcgtgccgt
atgcccgttc
atgcgaacca
ccgatctcct
gccgccaatg
agaaatgcct
atgaaggcac
cgtatgcgct
gtggcggttt
tccaagcagc
gttacgcagc
gccgaagtat
acgttgctgg
gatattgatt
atcaacgacc
gaagtcacca
ctgcaatttg
atcgacattg
ggtccagcgg
aatgaaacct
gtgcttacgt
gtcgctgecg
gctagacagg
gaagaatttg
acaattcgtt
aagcacataa
gtgcataata
tatcgcaata

taagctgatc
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cagccggcaa
gcccgtttgce
aaataaaaaa
attcaaaagg
cgggtaacat
gatcgaaatc
catacagaag
cttcatccgg
gaagccaggg
cctgacgatg
cgacttcgct
gaacccagtg
cacgcaactg
tcatggcttg
aagcgcgtta
agggcagtcg
cgactcaact
ccgtacattt
tgctggttac
ttttggaaac
ttgttgtgca
gagaatggca
atctggctat
cggaggaact
taacgctatg
tgtcccgcat
actgggcaat
cttatcttgg
tccactacgt
caagccgacg
ttgctcacag
agccctacac
gttggcgaag
cggtggatga

acctgaagcc
gggcagcaaa
ggggacctct
tcatccaccg
caaggcccga
cagatccttg
ctgggcgaac
ggtcagcacc
cagatccgtg
cgtggagacc
gctgcccaag
gacataagcc
gtccagaacc
ttatgactgt
cgccgtgggt
ccctaaaaca
atcagaggta
gtacggctcc
ggtgaccgta
ttcggcttcc
cgacgacatc
gcgcaatgac
cttgctgaca
ctttgatccg
gaactcgccg
ttggtacagc
ggagcgcectg
acaagaagaa
gaaaggcgag
ccgcttcgeg
ccaaactatc
aaattgggag
taatcgcaac

ccttttgaat

ggatctgcga
acccgttatg
agggtcccca
gatcaattcc
tccttggagce
acccgcagtt
aaacgatgct
accggcaagc
cacagcacct
gaaaccttgc
gttgccgggt
tgttcggttc
ttgaccgaac
ttttttgggg
cgatgtttga
aagttaaaca
gttggcgtca
gcagtggatg
aggcttgatg
cctggagaga
attccgtggc
attcttgcag
aaagcaagag
gttcctgaac
cccgactggg
gcagtaaccg
ccggcccagt
gatcgcttgg
atcaccaagg
gcgcggetta
aggtcaagtc
atatatcatg
atccgcatta

gacctttaat

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



agattatatt
ttcacaaaac
tttcccgact
taggcacccc
tacctagaga
ggtcagcagc
tttgatgagc
attgggctgg
cgaaccgtcg
cctgatgaat
atccattaat
cttgatttga
cttcgcaacg
ccaaaactgt
agaagagatc
tgtaataatt
taatggaaat
taaaagatgt
tgttgccttt
ttgatgccgc
tgtttgactt
agaatcatga
aggccggcga
aggcaccaac
ttggtgaaga
caacccttga
atgcagttaa
tgaatgaagt
aacattactc
taccaatgac
tgaagatgtc
ttgatgcccg
aggttggegc
accaaattaa

gtcgtgtctt

actaattaat
ggtttacaag
ggaaagcggg
aggctttaca
gggtgagaat
aacgcgttgc
caacgtcggc
cgcagtcggg
ctgaccgggt
tttttgcgca
tgaatgttag
tgtctggcag
ttcaaatccg
gctcagtacc
cacgctgtgt
taattacagg
tcaaaacaaa
tcatcaagtc
cttcccttca
atttggtgat
catgattaac
cgattcaaag
aaaccgtcca
gcaagaaatc
acaaattgac
agacatggta
aaaagttgac
acgtgaaatt
aatccctaaa
aacgctttac
accaatgaag
tgatattcta
gaatgtcaaa
ctcaacttat

ccaagtcttt

tggggaccct
catacgttgg
cagtgagcgc
ctttatgctt
tgccgaacat
cattgcgcgt
gctcgatcct
tatgacaatg
aatttttatg
tcctaaatca
ttcgaaaagc
tttatggcgg
tcgaggctat
gccaatattt
aaaaatttta
cgggggcaac
gcaatgttga
ttgaaagaag
acaggtgatc
tgggcagatg
catatttctc
tataaagatt
acacaagccg
acttttgatg
attgatgtta
aaacatggtg
acaaatgact
ttgacaccat
aagatcaatg
acattgtatt
caattcacaa
actgatgatg
aagacatatt
tattcagcat

gcgcctggaa
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agaggtcccc

ccgattcatt
aacgcaatta
ccggctcgta
gcgcataagt
tcgctgtgta
gagatggtga
ttgtgtgtaa
gatcgtgggg
gagcgtacga
aaaaaggcca
gcgtcctgec
tgacgacagc
ctcccttgag
caaaaaggta
cccgectgtt
tcacttatgc
atattggaga
gcggttttgce
tcgaagcatt
gtgaatcagt
tctttattcg
atgttgactt
atggcacaac
attcagccat
ctaacttgat
tcttcgttga
taaaggctga
atcatggtta
caggtaagac
cattggacac
aaattgacta
catctgcttc
tgggaaatga

ttccacaaat

£tttttattt
aatgcagctg
atgtgagtta
tgttgtgtgg
ttcccggaca
tgaagccgaa
aagaggtgct
cacatgagat
aaatagtgga
gggcattttt
tcctttcgga
cgccaccctc
tatggttcac
gggtacaaag
ttgactttcc
ctagaatagt
tgattcgttg
tgcgattggt
gccagccgat
gggtgaagaa
gatgtatcaa
ttgggaaaag
aatttacaag
agaaaacttg
tgccaaggaa
tcgtttggat
gccagaaatc
aattttacca
cttcacctat
aaatcaattg
gcatgatggt
cgcttctgaa
atacaacaac
tgatgcagca

ttattacgtt

taaaaatttt
gcacgacagg
gctcactcat
aattgtgagt
gatttcaggt
aattatgttg
ggatacgatg
ggggtttgca
gcaagctgca
atcgcaggta
tggcctttcg
cgggccgttg
tgtccaccaa
aggtgtccct
ctacagggtg
ggaggaataa
ggcaaaaact
ggggttcatt
tatactcgtg
tactatttga
gattttaaga
ttctgggcaa
cgtaaagata
tggaatactt
tttattaaga
gcctttgegt
tgggacactt
gaaattcatg
gactttgcat
gcaaagtggt
attggtgtcg
caactttaca
cttgatattt

tacttgttga

ggtttgttgg

4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240



caggtgaaaa
attactatac
tgaagctatt
ttgacacgcc
aagctgtatt
ctgttatgag
actgtttcct
aggatcctcc
aacaaaaggc
actctcgcat
cggcatgggg
gccgaacttt
taccaagggt
ttccctactc
gagttcggca
atcagaccgc
gataacaatt
gaattcactg
taatcgcctt
cgatcgccct
tctccttacg
ctctgatgcc
<210>
<211>
<212>
<213>
<220>
<400>
<221>
<222>
<223>

<400>
gttgacagta

agtctgaatg
gaactgctga
tgagaagccc
aaggcgcctg

aatgtcacga

cgatatcgcg
gcgtgaagaa
gtcatggcgt
aactgataca
aacagccgat
cagtgataat
gagggaagca
cggcggattt
ccagtcttcc
ggggagaccc
tcaggtggga

aacctaaaaa
gcgctctacc
tcgcatgggg

tggggtcagg
ttctgcgttc

tcacacagga
gccgtecgttt
gcagcacatc
tcccaacagt
catctgtgcg

gcatagttaa

SEQ ID NO. 15
8998

DNA

Plasmid DNA pRY803F

Feature: cat-sacB casette for integration at teh thrv locus
Sequence
misc_feature
(5979)..(5979)
nisa, c, g, or t

Sequence

agacgggtaa
acctgtcacg
acagcaaaaa
gtgacgggct
tagtgccatt

aaaagacagc

cttttggagt
gttaagtcag
aatgaaagcc
acaattgtgg
gcggccaaca
ttgactcaga
gtttttttgc
gtcctactcg
gactgagcct
cacactacca
ccaccgcgcet
gtggtgctga
aactgagcca
agaccccaca
tgggaccacc
tgatttaatc
aacagctatg
tacaacgtcg
cccctttegce
tgcgcagect
gtatttcaca

gccagccccg

gcctgttgat
ggataatccg
gtcagatagc
tttcttgtat
tacccccatt

gactcaggtg
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caactaaaga
aagttaagcg
ctgcatttga
tgacacgtca
aaacttttga
actaaactat
tgatagtggg
ggagagtgtt
tttgttttat
tcggcgcetac
actgccgcca
tacccagagt
tatcagcacg
ctaccatcgg
gcgctacggc
tgtatcaggc
accatgatta
tgactgggaa
cagctggcgt
gaatggcgaa
ccgcatatgg

acacccgcca

gataccgctg
aagtggtcag
accacatagc
tatgggtagt
cactgccaga

cctgatggtc

aggtcgtaat
accagttgtt
tttggctggc
agatgaaaat
aatcgttgag
atttgaatca
aaatattata
caccgacaaa
ttgatgtctg
ggcggtttca
gacaaattct
cgaactgggg
ctaaatttga
cgctacggcg
cgccaggcaa
tgaaaatctt
cgccaagctg
aaccctggcg
aatagcgaag
tggcgcctga
tgcactctca

acacccgctg

ccttactggg
actggaaaat
agacccgcca
ttccttgcat
gccgtgagcg

ggagacaaaa

attaaccgtc
gctaacttat
tcaatcacag
ggtcaaaaca
aatggtcaaa
atttctaaga
ttgacagaca
caacagataa
gcagttccct
cttctgagtt
tttctaatct
acctcaccct
tgcctggcag
tttcacttct
attctgtttt
ctctcatccg
taccgagctc
ttacccaact
aggcccgcac
tgcggtattt
gtacaatctg

acgaattc

tgcattagcc
cagagggcag
taaaacgccc
gaatccataa
cagcgaactg

ggaatattca

6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7558

60
120
180
240
300
360



gcgatttgcc
gtagaggagc
gtgagttata
tataaattat
cagagggtct
ccacaactca
gtgattaaaa
atgaactagc
gtgtggcact
tcacttataa
tagctaaagc
aaggctttga
tagtttttag
atctggaaca
taaaagaact
ttaagttcat
ttttgaaacc
agcgaggecg
tcgtaaccga
ttacatcaga
caaaaattca
atctcaatgg
tggctaaata
agactaacaa
atatgcacag
ggtgcattta
acacctaata
ctgagacaac
cttatcgaat
tcatggcaat
ttctgataac
cttgtaaacc
attaattagt
cctgctcgeg

ccttgccctc

cgagcttgcg
aaacagcgtt
cacagggctg
aaccacttga
agcagaattt
aaggaaaagg
tcacctagac
gattagtcgc
actcaacccc
ccaatacgct
aaccagagag
gattttccag
tgaagagata
tgttaagtct
aacacaaaag
gttaatgctt
aataagtaaa
cccgactgat
acttgagaac
ttcctaccta
gctcaccagt
ttcgttctca
cggaaggatc
acaaaagtag
atgaaaacgg
aagctgttca
gaacaggtga
ttgttacagc
caaagctgcc
tctggaagaa
aaactagcaa
gttttgtgaa
aatataatct

caggctgggt

ccgcacgatg

agggtgctac
tgcgacatcc
ggatctattc
atataaacaa
acaagttttc
actagtaatt
caattgagat
tatgacttaa
acgattgaaa
cagatgatga
ctgatgacga
tggacaaact
ttgccttatc
tttgaaaaca
aaaactcaca
gaaaataact
gatttaaaca
acgttgattt
aaccagataa
cgtaacggac
tttgaggcaa
tggctcacgc
tgaggttctt
aacaactgtt
tgtaaaaaag
ccatgaacag
aaccagtaaa
tcaacagtca
gacaacacgg
atagcgcttt
caccagaaca
daaattttta
attaaaggtc
gccaagctct

atcgtgccgt
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ttaagccttt
ttttgtaata
tttttatctt
aaaaaacaca
cagcaaaggt
atcattgact
gtatgtctga
cggagcatga
accctacaag
acatcagtag
gaactgtgga
atgccaagtt
ttttccagtt
aatactctat
aggcaaatat
accatgagtt
cttacagcaa
tccaagttga
aaatgaatgg
taagaaaaac
aatttttgag
aaaaacaacg
atggctcttg
caccgttaga
atagatacat
atcgacaatg
acaaagcaac
cacatagaca
gagccagtga
cagccggcaa
gcccgtttgce
aaataaaaaa
attcaaaagg
cgggtaacat

gatcgaaatc

agggttttaa
ctgcggaact
tttttattct
caaaggtcta
ctagcagaat
agcccatctc
attagttgtt
aaccaagcta
gaaagaacgg
ggaaaatgct
aatcaggaat
ctcaagcgaa
aaaaaaattc
gaggatttat
agagattagc
taaaaggctt
tatgaaattg
actagataga
tgacaaaata
actacacgat
tgacatgcaa
aaccacacta
tatctatcag
tatcaaaggg
cagagctttt
taacagatga
tagaacatga
gcctgaaaca
cgcctcecegt
acctgaagcc
gggcagcaaa
ggggacctct
tcatccaccg
caaggcccga

cagatccttg

ggtctgtttt
gactaaagta
ttctttattc
gcggaattta
ttacagatac
aattggtata
ttcaaagcaa
attttatgct
acggtatcgt
tatggtgtat
cctttggtta
aaattagaat
ataaaatata
gagtggttat
cttgatgaat
aaccaatggg
gtggttgata
caaatggatc
ccaacaacca
gctttaactg
agtaagcatg
gagaacatac
tgaagcatca
aaaactgtcc
acgagttttt
acagcatgta
aattgaacac
ggcgatgctg
ggggaaaaaa
ggatctgcga
acccgttatg
agggtcccca
gatcaattcc
tccttggagce

acccgcagtt

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
2280
2340
2400
2460



gcaaaccctc
cgccttccag
gccgcegacgg
tgccgtagaa
gctcgttcgce
gacgcacacc
gtaagctgta
gcagcggtgg
tacagtctat
tgttatggag
tcatgaggga
tcgagcgceca
gcggcctgaa
aaacaacgcg
gcgagattct
gttatccagc
gtatcttcga
aacatagcgt
aggatctatt
ctggcgatga
gcaaaatcgc
atcagcccgt
cctcgegegce
tagtcggcaa
actcaagcgt
tgcttttatt
aaaggctggc
aaatctagcg
agattatatt
ttcacaaaac
tttcccgact
taggcacccc
tacctagaga

ggtcagcagc

actgatccgc
aaaaccgagg
ccgaggtctt
gaacagcaag
cagccaggac
gtggaaacgg
atgcaagtag
taacggcgca
gcctcgggea
cagcaacgat
agcggtgatc
tctcgaaccg
gccacacagt
gcgagctttg
ccgcgctgta
taagcgcgaa
gccagccacg
tgccttggta
tgaggcgcta
gcgaaatgta
gccgaaggat
catacttgaa
agatcagttg
ataatgtcta
tagatgcact
atttttaagc
tttttcttgt
agggctttac
actaattaat
ggtttacaag
ggaaagcggg
aggctttaca
gggtgagaat
aacgcgttgc

atgcccgttc
atgcgaacca
ccgatctcct
gccgccaatg
agaaatgcct
atgaaggcac
cgtatgcgct
gtggcggttt
tccaagcagc
gttacgcagc
gccgaagtat
acgttgctgg
gatattgatt
atcaacgacc
gaagtcacca
ctgcaatttg
atcgacattg
ggtccagcgg
aatgaaacct
gtgcttacgt
gtcgctgcecg
gctagacagg
gaagaatttg
acaattcgtt
aagcacataa
gtgcataata
tatcgcaata
taagctgatc
tggggaccct
catacgttgg
cagtgagcgc
ctttatgctt
tgccgaacat

cattgcgcgt
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catacagaag
cttcatccgg
gaagccaggg
cctgacgatg
cgacttcgct
gaacccagtg
cacgcaactg
tcatggcttg
aagcgcgtta
agggcagtcg
cgactcaact
ccgtacattt
tgctggttac
ttttggaaac
ttgttgtgca
gagaatggca
atctggctat
cggaggaact
taacgctatg
tgtcccgcat
actgggcaat
cttatcttgg
tccactacgt
caagccgacg
ttgctcacag
agccctacac
gttggcgaag
cggtggatga
agaggtcccc
ccgattcatt
aacgcaatta
ccggctcgta
gcgcataagt

tcgctgtgta

ctgggcgaac
ggtcagcacc
cagatccgtg
cgtggagacc
gctgcccaag
gacataagcc
gtccagaacc
ttatgactgt
cgccgtgggt
ccctaaaaca
atcagaggta
gtacggctcc
ggtgaccgta
ttcggcttcc
cgacgacatc
gcgcaatgac
cttgctgaca
ctttgatccg
gaactcgccg
ttggtacagc
ggagcgcectg
acaagaagaa
gaaaggcgag
ccgcttcgeg
ccaaactatc
aaattgggag
taatcgcaac
ccttttgaat
ttttttattt
aatgcagctg
atgtgagtta
tgttgtgtgg
ttcccggaca

tgaagccgaa

aaacgatgct
accggcaagc
cacagcacct
gaaaccttgc
gttgccgggt
tgttcggttc
ttgaccgaac
ttttttgggg
cgatgtttga
aagttaaaca
gttggcgtca
gcagtggatg
aggcttgatg
cctggagaga
attccgtggc
attcttgcag
aaagcaagag
gttcctgaac
cccgactggg
gcagtaaccg
ccggcccagt
gatcgcttgg
atcaccaagg
gcgcggetta
aggtcaagtc
atatatcatg
atccgcatta
gacctttaat
taaaaatttt
gcacgacagg
gctcactcat
aattgtgagt
gatttcaggt

aattatgttg

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
4500



tttgatgagc
attgggctgg
cgaaccgtcg
cctgatgaat
atccattaat
cttgatttga
cttcgcaacg
ttctctagaa
ttcgcagaat
tggcgaaaat
agatcactac
atggagaaaa
cattttgagg
attacggcct
cacattcttg
gagctggtga
acgttttcat
tcgcaagatg
aatatgtttt
gccaatatgg
gacaaggtgc
gtcggcagaa
tttttttaag
ataagcggat
gggtcgttaa
cgcggaccgg
tatgatattt
aaaaaataca
gcaaatcctt
acgagagtct
aggcaagacc
tttaggtctt
aagcagaccg
tgcaaaacaa

agcgtttgeg

caacgtcggc
cgcagtcggg
ctgaccgggt
tttttgcgca
tgaatgttag
tgtctggcag
ttcaaatccg
agtataggaa
aaataaatcc
gagacgttga
cgggcgtatt
aaatcactgg
catttcagtc
ttttaaagac
cccgcctgat
tatgggatag
cgctctggag
tggcgtgtta
tcgtctcagce
acaacttctt
tgatgccgct
tgcttaatga
gcagttattg
gaatggcaga
atagccgctt
atcccatcac
tctgaattgt
gagaatgaaa
ttatgatttt
aatagaatga
taaaatgtgt
tttttattgt
ctaacacagt
gcaacagtat

aaagaaacga

gctcgatcct
tatgacaatg
aatttttatg
tcctaaatca
ttcgaaaagc
tttatggcgg
ctcgaattcc
cttcgaattg
tggtgtccct
tcggcacgta
ttttgagtta
atataccacc
agttgctcaa
cgtaaagaaa
gaatgctcat
tgttcaccct
tgaataccac
cggtgaaaac
caatccctgg
cgccceccgtt
ggcgattcag
attacaacag
gtgcccttaa
aattcgaaag
atgtctattg
atatacctgc
gattaaaaag
agaaacagat
ctatcaaaca
ggtcgaaaag
aaagggcaaa
gcgtaactaa
acataaaaaa
taacctttac

accaaaagcc
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gagatggtga
ttgtgtgtaa
gatcgtgggg
gagcgtacga
aaaaaggcca
gcgtcctgec
cgcgcccgat
tcgacaagct
gttgataccg
agaggttcca
tcgagatttt
gttgatatat
tgtacctata
aataagcaca
ccggaattcc
tgttacaccg
gacgatttcc
ctggcctatt
gtgagtttca
ttcaccatgg
gttcatcatg
tactgcgatg
acgcctggtg
caaattcgac
ctggtttant
cgttcactat
gcaactttat
agatttttta
aaagaggaaa
taaatcgcgce
gtgtatactt
cttgccatct
ggagacatga
taccgcactg

atataaggaa

aagaggtgct
cacatgagat
aaatagtgga
gggcattttt
tcctttcgga
cgccaccctc
gaattgatcc
agcatgtgac
ggaagccctg
actttcacca
caggagctaa
cccaatggca
accagaccgt
agttttatcc
gtatggcaat
ttttccatga
ggcagtttct
tccctaaagg
ccagttttga
gcaaatatta
ccgtttgtga
agtggcaggg
ctacgcctga
ccggtcgtcg
cggtacccgg
tatttagtga
gcccatgcaa
gttctttagg
atagaccagt
gggtttgtta
tggcgtcacc
tcaaacagga
acgatgaaca
ctggcaggag

acatacggca

ggatacgatg
ggggtttgca
gcaagctgca
atcgcaggta
tggcctttcg
cgggccgttg
gaagttccta
ggaagatcac
ggccaacttt
taatgaaata
ggaagctaaa
tcgtaaagaa
tcagctggat
ggcctttatt
gaaagacggt
gcaaactgaa
acacatatat
gtttattgag
tttaaacgtg
tacgcaaggc
tggcttccat
cggggcgtaa
ataagtgata
gttcagggca
ggatcgcggc
aatgagatat
cagaaactat
cccgtagtct
tgcaatccaa
ctgataaagc
ccttacatat
gggctggaag
tcaaaaagtt
gcgcaactca

tttcccatat

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
6540
6600



tacacgccat
tgaattcgat
cagctggcca
ctttgcatta
aaaagtcggc
cgacaaattc
agccacattt
ttacggcaaa
gaacatcaac
aaatgtacag
agatcctcac
aactgaagat
cacatcattc
tgagttagca
agtgatgaaa
ctttaaaatg
tgacggcatt
cccatacaag
tgtaaccttt
tacaagctat
cttcctgctg
aggacaatta
tttcttttat
tatgttggca
caccggtgcg
gctgagctcc
aacaaaaggc
actctcgcat
cggcatgggg
gccgaacttt
taccaagggt
ttccctactc
gagttcggca

atcagaccgc

gatatgctgc
tcgtccacaa
ttacaaaacg
gccggagatc
gaaacttcta
gatgcaaatg
acatctgacg
caaacactga
ggtgtagagg
cagttcatcg
tacgtagaag
ggctaccaag
ttccgtcaag
aacggcgctc
ccgctgattg
aacggcaaat
acgtctaacg
ccgctgaaca
acttactcac
atgacaaaca
aacatcaaag
acagttaaca
ttcttccatt
ctgatgaggg
tcagcagaat
cggcggattt
ccagtcttcc
ggggagaccc
tcaggtggga

aacctaaaaa
gcgctctacc
tcgcatgggg

tggggtcagg
ttctgcgttc

aaatccctga
ttaaaaatat
ctgacggcac
ctaaaaatgc
ttgacagctg
attctatcct
gaaaaatccg
caactgcaca
attataaatc
atgaaggcaa
ataaaggcca
gcgaagaatc
aaagtcaaaa
tcggtatgat
catctaacac
ggtacctgtt
atatttacat
aaactggcct
acttcgctgt
gaggattcta
gcaagaaaac
aataaaaacg
taaatggatg
tgtcagtgaa
atgtgataca
gtcctactcg
gactgagcct
cacactacca
ccaccgcgcet
gtggtgctga
aactgagcca
agaccccaca
tgggaccacc

tgatttaatc
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acagcaaaaa
ctcttctgea
tgtcgcaaac
ggatgacaca
gaaaaacgct
aaaagaccaa
tttattctac
agttaacgta
aatctttgac
ctacagctca
caaatactta
tttatttaac
acttctgcaa
tgagctaaac
agtaacagat
cactgactcc
gcttggttat
tgtgttaaaa
acctcaagcg
cgcagacaaa
atctgttgtc
caaaagaaaa
catgcgctag
gtgcttcatg
ggatatattc
ggagagtgtt
tttgttttat
tcggcgcetac
actgccgcca
tacccagagt
tatcagcacg
ctaccatcgg
gcgctacggc
tgtatcaggc

aatgaaaaat
aaaggcctgg
tatcacggct
tcgatttaca
ggccgegtct
acacaagaat
actgatttct
tcagcatcag
ggtgacggaa
ggcgacaacc
gtatttgaag
aaagcatact
agcgataaaa
gatgattaca
gaaattgaac
cgcggatcaa
gtttctaatt
atggatcttg
aaaggaaaca
caatcaacgt
aaagacagca
tgccaatatc
cggagtgtat
tggcaggaga
cgcttcctcg
caccgacaaa
ttgatgtctg
ggcggtttca
gacaaattct
cgaactgggg
ctaaatttga
cgctacggcg
cgccaggcaa

tgaaaatctt

atcaagttcc
acgtttggga
accacatcgt
tgttctatca
ttaaagacag
ggtcaggttc
ccggtaaaca
acagctcttt
aaacgtatca
atacgctgag
caaacactgg
atggcaaaag
aacgcacggc
cactgaaaaa
gcgcgaacgt
aaatgacgat
ctttaactgg
atcctaacga
atgtcgtgat
ttgcgccgag
tccttgaaca
ctattggcat
actggcttac
aaaaaggctg
ctcactgact
caacagataa
gcagttccct
cttctgagtt
tttctaatct
acctcaccct
tgcctggcag
tttcacttct
attctgtttt

ctctcatccg

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
8580
8640



gataacaatt
gaattcactg
taatcgcctt
cgatcgccct
tctccttacg

ctctgatgcc

tcacacagga
gccgtcgttt
gcagcacatc
tcccaacagt
catctgtgcg

gcatagttaa

aacagctatg
tacaacgtcg
cccctttegce
tgcgcagcect
gtatttcaca

gccagccccg
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accatgatta
tgactgggaa
cagctggegt
gaatggcgaa
ccgcatatgg

acacccgcca

cgccaagctg
aaccctggcg
aatagcgaag
tggcgcctga
tgcactctca

acacccgctg

taccgagctc
ttacccaact
aggcccgceac
tgcggtattt
gtacaatctg

acgaattc

8700
8760
8820
8880
8940
8998



