. OPA15135_Sequence Listing
<110> C3 cCheilJedang Corporation

<120> Microorganism producing O-acetyl-homoserine and method for
producing 0-Acetyl-homoserine using the same

<130> OPA15135

<150> KR10-2014-0068613
<151> 2014-06-05

<160> 53

<170> KopatentIn 2.0
<210> 1

<211> 418

<212> PRT
<213> E.coli yjeH

<400> 1
MeE Ser Gly Leu Lys GIn Glu Leu Gly Leu Ala Gln Gly Ile Gly Leu
5 10 15

Leu Ser Thr Ser Leu Leu Gly Thr Gly val Phe Ala val Pro Ala Leu
20 25 30

Ala Ala Leu val Ala Gly Asn Asn Ser Leu Trp Ala Trp Pro val Leu
35 40 45

ITe ITe Leu val Phe Pro Ile Ala ITe val Phe Ala Ile Leu Gly Arg
50 55 60

His Tyr Pro Ser Ala Gly Gly val Ala His Phe val Gly Met Ala Phe
65 70 75 80

Gly Ser Arg Leu Glu Arg val Thr Gly Trp Leu Phe Leu Ser val Ile
85 90 95

Pro val Gly Leu Pro Ala Ala teu Gln ITe Ala Ala Gly Phe Gly Gln
100 105 110

Ala Met Phe Gly Trp His Ser Trp Gln Leu Leu Leu Ala Glu Leu Gly
115 120 125

Thr Leu Ala Leu val Trp Tyr Ile Gly Thr Arg Gly Ala Ser Ser Ser
130 135 140

Ala Asn Leu GIn Thr val Ile Ala Gly Leu ITe val Ala Leu Ile val
145 150 155 160

Ala Ile Trp Trp Ala Gly Asp Ile Lys Pro Ala Asn Ile Pro Phe Pro
165 170 175

Ala Pro Gly Asn Ile Glu Leu Thr Gly Leu Phe Ala Ala Leu Ser val
180 185 190

Met Phe Trp Cys Phe val Gly Leu Glu Ala Phe Ala His Leu Ala Ser
195 200 205

Glu Phe Lys Asn Pro Glu Arg Asp Phe Pro Arg Ala Leu Met Ile Gly
210 215 220

Leu Leu Leu Ala Gly Leu val Tyr Trp Gly Cys Thr val val val Leu
225 230 235 240

His Phe Asp Ala Tyr Gly Glu Lys Met Ala Ala Ala Ala Ser Leu Pro
245 250 255
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Lys Ile val val GIn Leu Phe Gly val Gly Ala Leu Trp Ile Ala Cys
260 265 270

val ITe Gly Tyr Leu Ala Cys Phe Ala Ser Leu Asn Ile Tyr Ile GlIn
275 280 285

Ser Phe Ala Arg Leu val Trp Ser GIn Ala Gln His Asn Pro Asp His
290 295 300

Tyr Leu Ala Arg Leu Ser Ser Arg His Ile Pro Asn Asn Ala Leu Asn
305 310 315 320

Ala val Leu Gly Cys Cys val val ser Thr Leu val Ile His Ala Leu
325 330 335

Glu Ile Asn Leu Asp Ala Leu Ile Ile Tyr Ala Asn Gly Ile Phe Ile
340 345 350

Met Ile Tyr Leu Leu Cys Met Leu Ala Gly Cys Lys Leu Leu GIn Gly
355 360 365

Arg Tyr Arg Leu Leu Ala val val Gly Gly Leu Leu Cys val Leu Leu
370 375 380

Leu Ala Met val Gly Trp Lys Ser Leu Tyr Ala Leu Ile Met Leu Ala
385 390 395 400

Gly Leu Trp Leu Leu Leu Pro Lys Arg Lys Thr Pro Glu Asn Gly Ile
405 410 415

Thr Thr

<210> 2

<211> 1257

<212> DNA

<213> E.coli yjeH

zﬁgg;tggag tcaaacaaga actggggctg gcccagggca ttggcctgct atcgacgtca 60
ttattaggca ctggcgtgtt tgccgttcct gcgttagectg cgctggtagc gggcaataac 120
agcctgtggg cgtggcccgt tttgattatc ttagtgttcc cgattgcgat tgtgtttgcg 180
attctgggtc gccactatcc cagcgcaggc ggcgtcgege acttcgtcgg tatggegttt 240
ggttcgcgge ttgagcgagt caccggctgg ctgtttttat cggtcattcc cgtgggtttg 300
cctgccgecac tacaaattgc cgccgggttc ggccaggcga tgtttggctg gcatagctgg 360
caactgttgt tggcagaact cggtacgctg gcgctggtgt ggtatatcgg tactcgcggt 420
gccagttcca gtgctaatct acaaaccgtt attgccggac ttatcgtcgce gctgattgtc 480
gctatctggt gggcgggcga tatcaaacct gcgaatatcc cctttccggce acctggtaat 540
atcgaactta ccgggttatt tgctgcgtta tcagtgatgt tctggtgttt tgtcggtctg 600
gaggcatttg cccatctcgc ctcggaattt aaaaatccag agcgtgattt tcctcgtgcet 660
ttgatgattg gtctgctgct ggcaggatta gtctactggg gctgtacggt agtcgtctta 720
cacttcgacg cctatggtga aaaaatggcg gcggcagcat cgcttccaaa aattgtagtg 780
cagttgttcg gtgtaggagc gttatggatt gcctgcgtga ttggctatct ggcctgcttt 840
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gccagtctca acatttatat acagagcttc gcccgcectgg tctggtcgca ggcgcaacat 900
aatcctgacc actacctggc acgcctctct tctcgccata tcccgaataa tgccctcaat 960
gcggtgctcg gctgectgtgt ggtgagcact ttggtgattc atgctttaga gatcaatctg 1020
gacgctctta ttatttatgc caatggcatc tttattatga tttatctgtt atgcatgctg 1080
gcaggctgta aattattgca aggacgttat cgactactgg cggtggttgg cgggctgtta 1140
tgcgttctgt tactggcaat ggtcggctgg aaaagtctct atgcgctgat catgctggeg 1200
gggttatggc tgttgctgcc aaaacgaaaa acgccggaaa atggcataac cacataa 1257
<210> 3
<211> 386
<212> PRT
<213> E.coli metB
<400> 3
Met Thr Arg Lys Gln Ala Thr Ile Ala val Arg Ser Gly Leu Asn Asp

1 5 10 15

Asp Glu GIn Tyr Gly Cys val val Pro Pro Ile His Leu Ser Ser Thr
20 25 30

Tyr Asn Phe Thr Gly Phe Asn Glu Pro Arg Ala His Asp Tyr Ser Arg
35 40 45

Arg Gly Asn Pro Thr Arg Asp val val GIn Arg Ala Leu Ala Glu Leu
50 55 60

Glu Gly Gly Ala Gly Ala val Leu Thr Asn Thr Gly Met Ser Ala Ile
65 70 75 80

His Leu val Thr Thr val Phe Leu Lys Pro Gly Asp Leu Leu val Ala
85 90 95

Pro His Asp Cys Tyr Gly Gly Ser Tyr Arg Leu Phe Asp Ser Leu Ala
100 105 110

Lys Arg Gly Ccys Tyr Arg val Leu Phe val Asp Gln Gly Asp Glu GIn
115 120 125

Ala Leu Arg Ala Ala Leu Ala Glu Lys Pro Lys Leu val Leu val Glu
130 135 140

Ser Pro Ser Asnh Pro Leu Leu Arg Val val Asp Ile Ala Lys Ile Cys
145 150 155 160

His Leu Ala Arg Glu val Gly Ala val ser val val Asp Asn Thr Phe
165 170 175

Leu Ser Pro Ala Leu GIn Asn Pro Leu Ala Leu Gly Ala Asp Leu val
180 185 190

Leu His Ser Cys Thr Lys Tyr Leu Asn Gly His Ser Asp val val Ala
195 200 205

Gly val val 1le Ala Lys Asp Pro Asp val val Thr Glu Leu Ala Trp
210 215 220

Trp Ala Asn Asn Ile Gly val Thr Gly Gly Ala Phe Asp Ser Tyr Leu
225 230 235 240

Leu Leu Arg Gly Leu Arg Thr Leu val Pro Arg Met Glu Leu Ala Gln
245 250 255
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Arg Asn Ala GIn Ala Ile val Lys Tyr Leu Gin Thr GIn Pro Leu val
260 265 270

LysS Lys Leu Tyr His Pro Ser teu Pro Glu Asn GIn Gly His Glu Ile
275 280 285

Ala Ala Arg GIn GIn Lys Gly Phe Gly Ala Met Leu Ser Phe Glu Leu
290 295 300

Asp Gly Asp Glu GIn Thr Leu Arg Arg Phe Leu Gly Gly Leu Ser Leu
305 310 315 320

Phe Thr Leu Ala Glu Ser Leu Gly Gly val Glu Ser Leu Ile Ser His
325 330 335

Ala Ala Thr Met Thr His Ala Gly Met Ala Pro Glu Ala Arg Ala Ala
340 345 350

Ala Gly Ile Sser Glu Thr Leu Leu Arg Ile Ser Thr Gly Ile Glu Asp
355 360 365

Gly Glu Asp Leu Ile Ala Asp Leu Glu Asn Gly Phe Arg Ala Ala Asn
370 375 380

Lys Gly

<210> 4
<211> 1161
<212> DNA

<213> E.coli metB

<400> 4

atgacgcgta aacaggccac catcgcagtg cgtagcgggt taaatgacga cgaacagtat 60
ggttgcgttg tcccaccgat ccatctttcc agcacctata actttaccgg atttaatgaa 120
ccgcgegege atgattactc gcgtcgcgge aacccaacge gcgatgtggt tcagegtgeg 180
ctggcagaac tggaaggtgg tgctggtgca gtacttacta ataccggcat gtccgcgatt 240
cacctggtaa cgaccgtctt tttgaaacct ggcgatctgce tggttgcgcc gcacgactge 300
tacggcggta gctatcgect gttcgacagt ctggcgaaac gcggttgcta tcgecgtgttg 360
tttgttgatc aaggcgatga acaggcatta cgggcagcgc tggcagaaaa acccaaactg 420
gtactggtag aaagcccaag taatccattg ttacgcgtcg tggatattgc gaaaatctgce 480
catctggcaa gggaagtcgg ggcggtgagc gtggtggata acaccttctt aagcccggca 540
ttacaaaatc cgctggcatt aggtgccgat ctggtgttgc attcatgcac gaaatatctg 600
aacggtcact cagacgtagt ggccggcgtg gtgattgcta aagacccgga cgttgtcact 660
gaactggcct ggtgggcaaa caatattggc gtgacgggcg gcgcgtttga cagctatctg 720
ctgctacgtg ggttgcgaac gctggtgceg cgtatggagce tggcgcagcg caacgcgcag 780
gcgattgtga aatacctgca aacccagccg ttggtgaaaa aactgtatca cccgtegttg 840
ccggaaaatc aggggcatga aattgccgcg cgccagcaaa aaggcetttgg cgcaatgttg 900
agttttgaac tggatggcga tgagcagacg ctgcgtcgtt tcctgggcgg getgtcgttg 960
tttacgctgg cggaatcatt agggggagtg gaaagtttaa tctctcacgc cgcaaccatg 1020
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acacatgcag gcatggcacc agaagcgcgt gctgccgccg ggatctccga gacgctgctg 1080
cgtatctcca ccggtattga agatggcgaa gatttaattg ccgacctgga aaatggcttc 1140
cgggctgcaa acaaggggta a 1161
<210> 5

<211> 310

<212> PRT
<213> E.coli thrB

<400> 5

MeE val Lys val Tyr Ala Pro Ala Ser Ser Ala Asn Met Ser val Gly

Phe Asp val Leu Gly Ala Ala val Thr pPro val Asp Gly Ala Leu Leu
20 25 30

Gly Asp Vg] val Thr val Glu Ala Ala Glu Thr Phe Ser Leu Ash Asn
5 40 45

Leu Gly Arg Phe Ala Asp Lys Leu Pro Ser Glu Pro Arg Glu Asn Ile
50 55 60

val Tyr Gln Cys Trp Glu Arg Phe Cys GIn Glu Leu Gly Lys Gln Ile
65 70 75 80

Pro val Ala Met Thr Leu Glu Lys Asn Met Pro Ile Gly Ser Gly Leu
85 90 95

Gly Ser Ser Ala Cys Ser val val Ala Ala Leu Met Ala Met Asn Glu
100 105 110

His Cys Gly Lys Pro Leu Asn Asp Thr Arg Leu Leu Ala Leu Met Gly
115 120 125

Glu Leu Glu Gly Arg Ile Ser Gly Ser Ile His Tyr Asp Asn val Ala
130 135 140

Pro Cys Phe Leu Gly Gly Met GIn Leu Met Ile Glu Glu Asn Asp Ile
145 150 155 160

Ile ser GIn Gln val Pro Gly Phe Asp Glu Trp Leu Trp val Leu Ala
165 170 175

Tyr Pro Gly Ile Lys val Ser Thr Ala Glu Ala Arg Ala Ile Leu Pro
180 185 190

Ala GIn Tyr Arg Arg GIn Asp Cys Ile Ala His Gly Arg His Leu Ala
195 200 205

Gly Phe Ile His Ala Cys Tyr Ser Arg GIn Pro Glu Leu Ala Ala Lys
210 215 220

Leu Met Lys Asp val Ile Ala Glu Pro Tyr Arg Glu Arg Leu Leu Pro
225 230 235 240

Gly Phe Arg GIn Ala Arg GIn Ala val Ala Glu ITle Gly Ala val Ala
245 250 255

Ser Gly Ile Ser Gly Ser Gly Pro Thr teu Phe Ala Leu Cys Asp Lys
260 265 270

Pro Glu Thr Ala GIn Arg val Ala Asp Trp Leu Gly Lys Asn Tyr Leu
275 280 285
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Gin Asn GIn Glu Gly Phe val His Ile Cys Arg Leu Asp Thr Ala Gly

290 295
Ala Arg val Leu Glu Asn
305 310
<210> 6
<211> 933
<212> DNA
<213> E,coli thrB
<400> 6
atggttaaag tttatgcccc

ggggcggcgg tgacacctgt tgatggtgea
gcagagacat tcagtctcaa caacctcgga
cgggaaaata tcgtttatca gtgctgggag
ccagtggcga tgaccctgga aaagaatatg
tgttcggtgg tcgcggeget gatggegatg
actcgtttgc tggctttgat gggcgagctg
gacaacgtgg caccgtgttt tctcggtggt
atcagccagc aagtgccagg gtttgatgag
aaagtctcga cggcagaagc cagggctatt
attgcgcacg ggcgacatct ggcaggcttc
cttgccgcga agctgatgaa agatgttatc
ggcttccgge aggegeggea ggeggtcgeg
ggctccggee cgaccttgtt cgctctgtgt
gactggttgg gtaagaacta cctgcaaaat

gatacggcgg gcgcacgagt actggaaaac

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

<220>
<223>

<400>

Met Pro Ile Arg val Pro

1

Glu Glu

Ile Arg

Glu Thr
50

7

309

PRT

Artificial Sequence

metA

7
5

Asn val Phe val Met

Pro Leu Lys val Leu

35

Glu Asn GIn Phe Leu

55

ggcttccagt gccaatatga
ttgctcggag
cgctttgecg
cgtttttgcc
ccgatcggtt
aatgaacact
gaaggccgta
atgcagttga
tggctgtggg
ttaccggcgc
attcacgcct
gctgaaccct
gaaatcggcg
gacaagccgg

caggaaggtt

Asp Glu Leu Pro Ala
Thr Thr Ser Arg
ITe Leu Asn Leu

Arg Leu Leu Ser

300

gcgtcgggtt
atgtagtcac
ataagctgec
aggaactggg
cgggcttagg
gcggcaagec
tctccggceag
tgatcgaaga
tgctggcgta
agtatcgccg
gctattcccg
accgtgaacg
cggtagcgag
aaaccgccca

ttgttcatat

val Asn Phe
Ala ser Gly
30

Met Pro Lys
45

Asn Ser Pro
60

tgatgtgctc
ggttgaggcg
gtcagaacca
taagcaaatt
ctccagtgec
gcttaatgac
cattcattac
aaacgacatc
tccggggatt
ccaggattgce
tcagcctgag
gttactgcca
cggtatctcc
gcgegttgec

ttgccggcetg

Leu Arg
15

Gln Glu
Lys Ile

Lteu Gln

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
933
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val Asp Ile GlIn Leu Leu Arg Ile Asp Ser Arg Glu Ser Arg Asn Thr
65 70 75 80

Pro Ala Glu His Leu Asn Asn Phe Tyr Cys Asn Phe Glu Asp Ile Gln
85 90 95

Asp GIn Asn Phe Asp Gly Leu Ile val Thr Gly Ala Pro Leu Gly Leu
100 105 110

val Glu Phe Asn Asp val Ala Tyr Trp Pro Gln Ile Lys Gln val Leu
115 120 125

Glu Trp Ser Lys Asp His val Thr Ser Thr Leu Phe val Cys Trp Ala
130 135 140

val GIn Ala Ala Leu Asn Ile teu Tyr Gly Ile Pro Lys Gln Thr Arg
145 150 155 160

Thr Glu Lys Leu Ser Gly val Tyr Glu His His Ile Leu His Pro His
165 170 175

Ala Leu Leu Thr Arg Gly Phe Asp Asp Ser Phe Leu Ala Pro His Ser
180 185 190

Arg Tyr Ala Asp Phe Pro Ala Ala Leu Ile Arg Asp Tyr Thr Asp Leu
195 200 205

Glu ITe Leu Ala Glu Thr Glu Glu Gly Asp Ala Tyr Leu Phe Ala Ser
210 215 220

Lys Asp Lys Arg ITe Ala Phe val Thr Gly His Pro Glu Tyr Asp Ala
225 230 235 240

GIn Thr Leu Ala Gln Glu Phe Phe Arg Asp val Glu Ala Gly Leu Asp
245 250 255

Pro Asp val Pro Tyr Asn Tyr Phe Pro His Asn Asp Pro Gln Asn Thr
260 265 270

Pro Arg Ala Ser Trp Arg Ser His Gly Asn Leu Leu Phe Thr Asn Trp
275 280 285

Leu Asn Tyr Tyr val Tyr Gln Ile Thr Pro Tyr Asp Leu Arg His Met
290 295 300

Asn Pro Thr Leu Asp

305

<210> 8

<211> 933

<212> DNA

<213> Artificial Sequence
<220>

<223> metA

;gggitaaag tttatgcccc ggecttccagt gccaatatga gcgtcgggtt tgatgtgctc 60
ggggcggcgg tgacacctgt tgatggtgca ttgctcggag atgtagtcac ggttgaggcg 120
gcagagacat tcagtctcaa caacctcgga cgctttgccg ataagctgcc gtcagaacca 180
cgggaaaata tcgtttatca gtgctgggag cgtttttgcc aggaactggg taagcaaatt 240
ccagtggcga tgaccctgga aaagaatatg ccgatcggtt cgggcttagg ctccagtgcec 300
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tgttcggtgg tcgcggegct gatggcgatg aatgaacact gcggcaagcc gcttaatgac 360
actcgtttgc tggctttgat gggcgagctg gaaggccgta tctccggcag cattcattac 420
gacaacgtgg caccgtgttt tctcggtggt atgcagttga tgatcgaaga aaacgacatc 480
atcagccagc aagtgccagg gtttgatgag tggctgtggg tgctggcgta tccggggatt 540
aaagtctcga cggcagaagc cagggctatt ttaccggcegc agtatcgccg ccaggattgc 600
attgcgcacg ggcgacatct ggcaggcttc attcacgect gctattcccg tcagcctgag 660
cttgccgcga agctgatgaa agatgttatc gctgaaccct accgtgaacg gttactgeca 720
ggctteccgge aggcgcggca ggcggtcgeg gaaatcggcg cggtagcgag cggtatctcc 780
ggctccggec cgaccttgtt cgctctgtgt gacaagccgg aaaccgccca gcgcegttgec 840
gactggttgg gtaagaacta cctgcaaaat caggaaggtt ttgttcatat ttgccggctg 900
gatacggcgg gcgcacgagt actggaaaac taa 933
<210> 9

<211> 22

<212> DNA

<213> Artificial Sequence

<220>

<223> yjeH primer

<400> 9

aagctttgat aactctcctt tg 22
<210> 10

<211> 22

<212> DNA

<213> Artificial Sequence

<220>

<223> yjeH primer

<400> 10

aagctttatg tggttatgcc at 22
<210> 11

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> yjeH gene primer

<400> 11

ggtaccaggt cgactctaga ggatcccc 28
<210> 12

<211> 23

<212> DNA

<213> Artificial Sequence
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<220>
<223> yjeH gene primer
<400> 12

ggtaccttat gtggttatgc cat

<210> 13

<211> 70

<212> DNA

<213> Artificial Sequence
<220>

<223> MetB primer

<400> 13

ttaccccttg tttgcagccce ggaagccatt ttccaggtcg gcaattaaat catatgaata
tcctecttag

<210> 14

<211> 70

<212> DNA

<213> Artificial Sequence
<220>

<223> metB primer

<400> 14

ttactctggt gcctgacatt tcaccgacaa agcccaggga acttcatcac gtgtaggcetg
gagctgcttc

<210> 15

<211> 70

<212> DNA

<213> Artificial Sequence
<220>

<223> thrB primer

<400> 15

aaagaatatg ccgatcggtt cgggcttagg ctccagtgec tgttcggtgg gtgtaggctg
gagctgcttc

<210> 16

<211> 70

<212> DNA

<213> Artificial Sequence

<220>

<223> thrB primer
<400> 16
agacaaccga catcgctttc aacattggcg accggagccg ggaaggcaaa catatgaata

tcctccttag
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<210> 17

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> metA primer

<400> 17

aattgatatc atgccgattc gtgtgccgg

<210> 18

<211> 34

<212> DNA

<213> Artificial Sequence
<220>

<223> metA primer

<400> 18

aattaagctt ttaatccagc gttggattca tgtg

<210> 19

<211> 44

<212> DNA

<213> Artificial Sequence
<220>

<223> metA Gl11E mutagenesis primer

<400> 19
ttgtaactgg tgcgccgctg gaactggtgg ggtttaatga tgtc

<210> 20

<211> 44

<212> DNA

<213> Artificial Sequence

<220>

<223> metA G111E mutagenesis primer
<400> 20

gacatcatta aaccccacca gttccagcgg cgcaccagtt acaa

<210> 21

<211> 44

<212> DNA

<213> Artificial Sequence

<220>

<223> metA EH mutagenesis primer
<400> 21

tgtaactggt gcgccgetgg aacatgtggg gtttaatgat gtcg

<210> 22
<211> 44
<212> DNA
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<213> Artificial Sequence

<220> ] ]
<223> metA EH mutagenesis primer
<400> 22

cgacatcatt aaaccccaca tgttccagcg gcgcaccagt taca

<210> 23

<211> 29

<212> DNA

<213> Artificial Sequence
<220>

<223> metA EH primer

<400> 23
aattgatatc atgccgattc gtgtgccgg

<210> 24

<211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> metA EH primer

<400> 24
aattaagcct gctgaggtac gtttcgg

<210> 25

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> metA WT primer
<400> 25

cagcaggtga ataaatttta ttc

<210> 26

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> metA WT primer

<400> 26
cgcgaatgga agctgtttcc

<210> 27

<211> 42

<212> DNA

<213> Artificial Sequence
<220>
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<223> pKD3 primer

<400> 27
tttccgaaac gtacctcagc aggtgtaggc tggagctgct tc

<210> 28

<211> 43

<212> DNA

<213> Artificial Sequence
<220>

<223> pkD3 primer

<400> 28
gaataaaatt tattcacctg ctgcatatga atatcctcct tag

<210> 29

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> ppc 2 copy primer

<400> 29
gccggaattc tgtcggatge gatacttgcg c

<210> 30

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> ppc 2 copy primer

<400> 30
gaaggagctc agaaaaccct cgcgcaaaag

<210> 31

<211> 31

<212> DNA

<213> Artificial Sequence
<220>

<223> ppc 2 copy primer

<400> 31
gccggagetc tgtcggatgc gatacttgeg ¢

<210> 32

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> ppc 2 copy primer
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<400>
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32

gaagggtacc agaaaaccct cgcgcaaaag

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

<220>
<223>

<400>

33

30

DNA

Artificial Sequence

aspC 2 copy primer

33

tccgagctca taagcgtagc gcatcaggcea

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

<220>
<223>

<400>

34
30
DNA
Artificial Sequence

aspC 2 copy primer

34

tccgagctcg tccacctatg ttgactacat

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

<220>
<223>

<400>

35

27

DNA

Artificial Sequence

asd 2 copy primer

35

ccggaattcc caggagagca ataagca

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

<220>
<223>

<400>

36

28

DNA

Artificial Sequence

asd 2 copy primer

36

ctagtctaga tgctctattt aactcccg

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

<220>
<223>

<400>

37

28

DNA

Artificial Sequence

asd 2 copy primer

37

ctagtctaga ccaggagagc aataagca
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

OPA15135_Sequence Listing

38

27

DNA

Artificial Sequence

asd 2 copy primer

38

ccggaattct gctctattta actcccg

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

<220>
<223>

<400>

39

23

DNA

Artificial Sequence

icd promoter primer

39

cccggggtat tttcagagat tat

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

<220>
<223>

<400>

40
30
DNA
Artificial Sequence

icd promoter primer

40

cccgggatcc tccttcgagce getactggtt

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

<220>
<223>

<400>

11

32

DNA

Artificial Sequence

pro promoter primer

41

cccggggatc ctctgtgtgg aattctcgga ca

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

<220>
<223>

<400>

42

30

DNA

Artificial Sequence

pro promoter primer

42

cccgggaatt cattaaagag gagaaaggat

<210>
<211>

43
29
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23

30

32

30



<212>
<213>

<220>
<223>

<400>

0PA15135_Sequence Listing
DNA
Artificial Sequence

cysk promoter primer

43

cccgggaget tccagectgt ttacgatga

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

<220>
<223>

<400>

44
29
DNA
Artificial Seguence

cysk promoter primer

44

cccgggtccc aatttcatac agttaagga

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

<220>
<223>

<400>

45

44

DNA

Artificial Sequence

icd promoter primer

45

gaaaaagaaa aaaaattctg gcgattgtgt aggctggagc tgct

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

<220>
<223>

<400>

46

48

DNA

Artificial Sequence

icd promoter primer

46

cggcaattca taatctctga aaatacgcca tggtccatat gaatatcc

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

<220>
<223>

<400>

47

44

DNA

Artificial Sequence

cysk promoter primer

47

gaaaaagaaa aaaaattctg gcgattgtgt aggctggagc tgct

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

48

44

DNA

Artificial Sequence

Page 15
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29

44

48

44
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<220>

<223> cysk promoter primer

<400> 48 :

gcgggatcat cgtaaacagg ctgccatggt ccatatgaat atcc 44
<210> 49

<211> 44

<212> DNA

<213> Artificial Sequence

<220>

<223> pro promoter primer

<400> 49

gaaaaagaaa aaaaattctg gcgattgtgt aggctggagc tgct 44
<210> 50

<211> 48

<212> DNA
<213> Artificial Sequence

<220>

<223> pro promoter primer

<400> 50

tgtccgagaa ttccacacag aggatcgcca tggtccatat gaatatcc 48
<210> 51

<211> 197

<212> DNA

<213> Artificial Sequence

<220>

<223> icd promoter

<400> 51

gtattttcag agattatgaa ttgccgcatt atagcctaat aacgcgcatc tttcatgacg 60
gcaaacaata gggtagtatt gacaagccaa ttacaaatca ttaacaaaaa attgctctaa 120
agcatccgta tcgcaggacg caaacgcata tgcaacgtgg tggcagacga gcaaaccagt 180
agcgctcgaa ggaggat 197
<210> 52

<211> 197

<212> DNA

<213> Artificial Sequence

<220>

<223> pro promoter

<400> 52

gtattttcag agattatgaa ttgccgcatt atagcctaat aacgcgcatc tttcatgacg 60
gcaaacaata gggtagtatt gacaagccaa ttacaaatca ttaacaaaaa attgctctaa 120
agcatccgta tcgcaggacg caaacgcata tgcaacgtgg tggcagacga gcaaaccagt 180
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agcgctcgaa ggaggat

<210> 53

<211> 299

<212> DNA

<213> Artificial Sequence
<220>

<223> cysk promoter

<400> 53

agcttccagce ctgtttacga tgatcccgct gcttaatctg ttcatcatge
ttgtggcgcg acggcgatgt gggtcgattg ctatcgcgat aaacacgcga
acaatctacc ggttattttg taaaccgttt gtgtgaaaca ggggtggctt
ttattccatc ttgcatgtca ttatttccct tctgtatata gatatgctaa

ccgcatattc tctgagcggg tatgetacct gttgtatccc aatttcatac
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ccgttgecgt
tgtggcggta
atgccgececc
atccttactt

agttaagga

197

60
120
180
240
299



