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<120> MICROORGANISMS FOR PRODUCING PUTRESCINE AND PROCESS FOR PRODUCING
PUTRESCINE BY USING THEM

<130> OPA21055

<150> KR 10-2020-0101894
<151> 2020-08-13

<160> 30

<170> KoPatentIn 3.0

<210> 1

<211> 335
<212> PRT
<213> Unknown
<220>

223> C. glutamicum GNAT family N-acetyltransferase

<400> 1
Met Thr Pro Ser Leu Pro Arg Phe Arg Ser Gln Lys Pro Ala Val Gly
1 5 10 15

Asp Arg Val Val Ala Arg Arg Arg Ile Pro Gly Ala Asn Val His Trp
20 25 30

Thr Asp Ala Ile Gly His Val Ile Gly Val Asp Pro Leu Val Val Arg
35 40 45

Pro Gln Ser Val Gly Gly Met Pro Ser Asp Ala Glu Glu Ile Val Ile
50 55 60

Pro Asp Asp Gln Leu Glu Val Ile Lys Ile Leu Ser Pro Arg Thr Ile
65 70 75 80

Arg Asn Ser Asp Ile Arg Ala Val Glu Val Ala Thr Ala Lys Ala Phe
85 90 95

Pro Gly Leu Val Asn Glu Trp His Asp Gly Trp Leu Leu Arg Ala Gly
100 105 110

Asp Gly Ile Ala Glu Arg Ser Asn Ser Ala Ser Pro Leu Gly Pro Ser
115 120 125

Val Gly Phe Glu Pro Val Pro Met Glu Asp Ile Ser Arg Phe Tyr Ala
130 135 140

Arg His Asp Leu Pro Val Lys Leu His Ile Pro Glu Arg Ile Gly Arg
145 150 155 160



Pro Ala Gln Lys Val Ile Asp Ala Asp Pro Gln Lys Trp Val Met Gly
165 170 175

Pro Glu Ile Leu Val Met Thr Lys Ser Leu Asp His Val Glu Ser His
180 185 190

Glu Leu Pro Gly Gly Leu Glu Phe Ser Val Asp Lys Gln Pro Asp Gln
195 200 205

Glu Trp Leu Gly Met Tyr His Phe Arg Gly Gln Ala Leu Pro Ala His
210 215 220

Ala Leu Glu Leu Leu Arg Thr Gln Ile Glu Gly Arg Met Gly Phe Gly
225 230 235 240

Arg Leu Thr Thr Pro Ala Gly Gln Thr Val Ala Ile Thr Arg Ala Thr
245 250 255

Ile Thr Ala Ala Glu Glu Arg Ile Phe Leu Gly Tyr Ser Ala Val Glu
260 265 270

Val Asp Pro Ala Phe Arg Arg Gln Gly Leu Gly Thr Ala Leu Gly Ser
275 280 285

Arg Ile Gln Glu Trp Gly Ala Glu Gln His Ala Gln Glu Ala Tyr Leu
290 295 300

Gln Val Val Ala His Asn Glu Ala Gly Ile Gly Leu Tyr Gln Lys Leu
305 310 315 320

Gly Phe Ser Glu His His Arg His Arg Tyr Ala Glu Arg Lys Phe

325 330 335
<210> 2
<211> 1008
<212> DNA
<213> Unknown
<220>

<223> C. glutamicum GNAT family N-acetyltransferase(Ncgl2644)

;iggzgcctg gtcttccccg tttccgcagec cagaaacctg ccgtcggega tcgtgttgtt 60
gcacgtcgcc ggattcctgg tgccaatgtg cattggacag atgccattgg ccatgtgatt 120
ggggtggatc cgttggtggt tcgcccgecag tcggttggtg ggatgccgtc ggatgcggaa 180
gaaattgtca ttcctgatga tcagcttgag gtgattaaga ttttgtcgcc gcgcaccatt 240

aggaattcgg atattcgtgc ggtggaggtt gccacggecga aggcctttcc ggggectggtc 300



aatgagtggc
tctgecgtcgce
cggttttacg
cctgcgcaga
gtgatgacga
agcgtcgata
ttgcccgctc
cgcctgacca
gaggagcgca
gggctgggca

gaggcatatc

gggttcagtg

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

<220>
<223>

<400>

Met

Gln

Lys

Asn

Asn

65

Thr

Asn

Asp

Ser

Leu

Val

50

Val

Ser

Tyr

3
408
PRT

Unknown

E.coli argE

3
Lys

Lys

Leu

35

Thr

Pro

Pro

Arg

Leu

Ala

20

His

Leu

Gly

Asp

Gly

atgatggttg
cactcggccc
caaggcacga
aagtcattga
aatctttgga
agcagcctga
acgcccttga
cgeeggegss
tatttttggg
ccgcgectcegg
tccaggttgt

aacaccaccg

Leu

Gly

Leu

Ser

Asp

Cys

85

Gly

Glu

Val

Leu

Glu

Ile

70

Ser

Asp

Arg

Arg

Lys

Lys

55

Pro

Gly

Ile

gctgectgegt
aagtgttggt
tctccccgtg
cgccgatccc
ccatgtggag
ccaggagtgg
gcttttgegc
gcaaaccgtc
ctattcagcg
ctcgcgcatc
cgcccataat

acaccggtac

Phe

Gln

Glu

40

Gly

Ala

Lys

Ala

gccggtgatg

tttgagccgg

aagctgcaca

cagaaatggg

tcgcacgagt

ctgggcatgt

acgcaaatcg

gcgatcacgc

gtcgaggtgg

caggagtggg

gaagcaggta

gccgaacgga

Leu

Val

25

Gln

Thr

Ile

Asn

Leu

Asn

10

Pro

Leu

Leu

Gly

Val

90

Gly

Tyr

Ser

Glu

Met

Phe

75

Asn

Ile

gcattgcgga gcgttctaat

taccgatgga ggatatttcg

ttccggagcg

tgatgggccc

tgcccggtgg

accatttccg

agggccgcat

gcgccaccat

atcctgcecttt

gcgccgagca

tcggcctgta

aattctaa

Val

Thr

Glu

Ala

60

Ile

Pro

Gly

Ser

Glu

Met

45

Thr

Ser

Gln

Asp

Leu

Gly

30

Gly

Leu

His

Ile

Glu

gattggtcgg

ggagattttg
cctagaattt
cggacaggcg
ggggttcggg
cacggctgcg
tcgacgtcag
acacgcacaa

tcaaaagctc

Asp

15

Gln

Leu

Pro

Val

Val

95

Val

Thr

Trp

Ile

Ala

Asp

80

Glu

Leu

360

420

480

540

600

660

720

780

840

900

960

1008



Ser

Ile

Ile

145

Pro

Lys

Tyr

Asn

Gly

225

Ile

Tyr

Ala

Ala

Leu

305

Asn

Gln

Arg

Pro

Val

Pro

Thr

130

Ala

His

Gly

Thr

Ala

210

Thr

His

Glu

Asp

Arg

290

His

Met

Gln

Gly

Asn

370

Thr

Val

115

Thr

Glu

Gly

Ala

Val

195

Ala

Ala

Ala

Gly

Met

275

Lys

Pro

Arg

Ala

Gly

355

Leu

Leu

100

Met

Asp

Ile

Asp

Lys

180

Asp

Ser

Lys

Glu

Phe

260

His

Arg

Asp

Glu

Met

340

Thr

Phe

Glu

Phe

Gly

Met

Ile

165

His

Gly

Val

Gly

Val

245

Tyr

Tyr

Lys

Cys

Lys

325

Arg

Asp

Thr

Gly

Pro

Lys

Thr

150

Arg

Phe

Gly

Asn

Val

230

Pro

His

Ile

Met

Tyr

310

Val

Asp

Gly

Gly

Met

Val

Thr

135

Ala

Val

Asp

Gly

Ile

215

Met

Ala

Leu

Ile

Met

295

Ile

Val

Cys

Ala

Gly

375

Glu

Leu

120

Leu

Leu

Ala

Val

Val

200

Lys

Val

Asp

Ala

Arg

280

Glu

Glu

Glu

Asp

Gln

360

Tyr

Lys

105
His

Leu

Ala

Phe

Asp

185

Gly

Ile

Asn

Glu

Ser

265

Asp

Ile

Leu

His

Ile

345

Leu

Asn

Ala

Gln

Gly

Val

Thr

170

Ala

Glu

Val

Ala

Ser

250

Met

Phe

Ala

Val

Pro

330

Glu

Ser

Tyr

Val

Leu

Ala

Leu

155

Pro

Phe

Leu

Gly

Leu

235

Pro

Lys

Asp

Lys

Ile

315

His

Pro

Phe

His

Gln

Leu

Asp

140

Gln

Asp

Asp

Glu

Asn

220

Ser

Glu

Gly

Arg

Lys

300

Glu

Ile

Glu

Met

Gly

380

Val

Gly

125

Asp

Gln

Glu

Ala

Phe

205

Asn

Leu

Met

Thr

Lys

285

Val

Asp

Leu

Leu

Gly

365

Lys

Ile

110

Gln

Lys

Lys

Glu

Arg

190

Glu

Val

Ala

Thr

Val

270

Gln

Gly

Ser

Asp

Lys

350

Leu

His

Val

Thr

Ala

Lys

Val

175

Trp

Asn

His

Ala

Glu

255

Glu

Phe

Lys

Tyr

Ile

335

Pro

Pro

Glu

Arg

Leu

Gly

Ile

160

Gly

Ala

Phe

Pro

Arg

240

Gly

Arg

Glu

Gly

Tyr

320

Ala

Ile

Cys

Phe

Ile



385

390

Ala Glu Leu Thr Ala Gln Arg Lys

<210> 4
<211>
<212>
<213>
<220>
<223> E

<400> 4
atggataaac

ggggtgagac
cagctcgaag
acgttaccgg
acctcaccgg
ggcgatattg
catcagctac
gacaaagcag
ccgcatggtg
cattttgatg
ggcgaactgg
aatgttcatc
attcatgcgg
tatcatctgg
gatttcgacc
gtgggcaaag
aatatgcgcg
cgcgattgceg

ttgtcgttta

405

1227
DNA
Unknown

.coli argE

tacttgagcg
aggttcccag
agatggggct
ctaacgtccc
attgcagcgg
cgctgggtat
tgggtcagac
gtattgcaga
atattcgcgt
ttgacgcctt
agtttgaaaa
cgggeacgsc
aagttccggc
cgagcatgaa
gtaaacagtt
ggttacatcc
agaaagtggt
atattgaacc

tgggattacc

atttttgaac
cacggaaggc
tatcaatgtg
tggcgatatc
Caaaaatgtg
cggcgatgaa
gctgattacc
aatcatgacc
cgcctttacc
cgatgcccgc
cttcaacgcc
gaaaggagtg
ggatgaaagc
aggcaccgtt
tgaagcgcgt
tgattgctac
tgagcatccg
ggaactgaaa

gtgcccgaac

395

tacgtgtctc
caatggaagt
accttaagtg
ccggcgattg
aatccgcaaa
gttttatcac
accgatggta
gcgetggegg
ccggatgaag
tgggcttaca
gcgtcggtca
atggtaaatg
ccggaaatga
gaacgggceceg
aaacgtaaaa
attgaactgg
catattctcg
ccgatccgceg

ctgttcactg

tggataccca
tattgcatct
agaagggcac
gctttatttc
ttgttgaaaa
cggttatgtt
aaaccttgtt
tattgcaaca
aagtgggcaa
ctgttgatgg
atatcaaaat
cgctgtcgcet
cagaaggcta
atatgcacta
tgatggagat
tgattgaaga
atatcgccca
gtggtaccga

gcggttacaa

400

atcaaaagca
gctgaaagag
tttgatggcg
tcatgtggat
ctatcgcggt
cccggtgcetg
aggtgccgat
gaaaaaaatt
aggggcgaaa
tggtggcgta
tgtcggtaac
ggcggeacgt
tgaaggtttc
catcatccgt
cgccaaaaaa
cagttactac
gcaggcgatg
cggcgegeag

ctatcatggt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



aagcatgagt ttgtgactct ggaaggtatg gaaaaagcgg tgcaggtgat cgtccgtatt 1200

gccgagttaa cggcgcaacg gaagtaa 1227
<210> 5

<211> 388

<212> PRT

<213> Unknown

<220>

<223> C. glutamicum 13869 argl

<400> 5
Met Ala Lys Lys Gly Ile Thr Ala Pro Lys Gly Phe Val Ala Ser Ala
1 5 10 15

Thr Thr Ala Gly Ile Lys Ala Ser Gly Asn Pro Asp Met Ala Leu Val
20 25 30

Val Asn Gln Gly Pro Glu Phe Ser Ala Ala Ala Val Phe Thr Arg Asn
35 40 45

Arg Val Phe Ala Ala Pro Val Lys Val Ser Arg Glu Asn Val Ala Asp
50 55 60

Gly Gln Ile Arg Ala Val Leu Tyr Asn Ala Gly Asn Ala Asn Ala Cys
65 70 75 80

Asn Gly Leu Gln Gly Glu Lys Asp Ala Arg Glu Ser Val Ser His Leu
85 90 95

Ala Gln Asn Leu Gly Leu Glu Asp Ser Asp Ile Gly Val Cys Ser Thr
100 105 110

Gly Leu Ile Gly Glu Leu Leu Pro Met Asp Lys Leu Asn Thr Gly Ile
115 120 125

Asp Gln Leu Thr Ala Glu Gly Ala Leu Gly Asp Asn Gly Ala Ala Ala
130 135 140

Ala Lys Ala Ile Met Thr Thr Asp Thr Val Asp Lys Glu Thr Val Vval
145 150 155 160

Phe Ala Asp Gly Trp Thr Val Gly Gly Met Gly Lys Gly Val Gly Met
165 170 175

Met Ala Pro Ser Leu Ala Thr Met Leu Val Cys Leu Thr Thr Asp Ala
180 185 190

Ser Val Thr Gln Glu Met Ala Gln Ile Ala Leu Ala Asn Ala Thr Ala
195 200 205



Val

Thr

225

Asp

Lys

Val

Val

Asn

305

Glu

Asp

Asp

Thr

Ala
385

Thr

210

Val

Glu

Leu

Val

Ala

290

Trp

Pro

Ser

Ile

Val

370

Tyr

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

<220>
<223>

<400>
atggccaaaa aaggcattac cgcgccgaaa ggcttcgttg

Phe

Phe

Leu

Gln

Gly

275

Arg

Gly

Glu

Thr

Asp

355

Arg

Ser

6
116
DNA

Unknown

Asp

Leu

Asn

Ala

260

Thr

Asp

Arg

Lys

Gly

340

Val

Thr

Ser

7

Thr

Leu

Asp

245

Asp

Thr

Asn

Val

Ile

325

Ala

Arg

Thr

Leu

Ala

230

Ala

Ala

Asn

Leu

Leu

310

Ser

Pro

Ile

Asp

Asp

215

Ser

Val

Glu

Asn

Phe

295

Ala

Val

Gly

Asp

Leu
375

Ile

Gly

Tyr

Gly

Glu

280

Lys

Ala

Phe

Ala

Leu

360

Ser

Asp

Ala

Ala

Val

265

Gln

Cys

Val

Phe

Arg

345

Gly

Phe

C. glutamicum 13869 argl

6

Gly

Ser

Ala

250

Thr

Ala

Ala

Gly

Asn

330

Glu

Thr

Ser

Ser

Gly

235

Cys

Lys

Ile

Met

Met

315

Asp

Val

Ser

Tyr

attaaagctt ctggcaatcc tgacatggcg ttggtggtta

gcagcggecg tgtttacacg caaccgagtt ttcgcagcgc

aacgttgctg atggccagat cagggctgtt ttgtacaacg

Thr Ser Thr Asn Asp
220

Ile Thr Pro Thr Gln
240

Ser Asp Ile Ala Ala
255

Arg Val Ala Val Thr
270

Asn Ala Ala Arg Thr
285

Phe Gly Ser Asp Pro
300

Ala Asp Ala Asp Met
320

Gln Ala Val Cys Leu
335

Asp Leu Ser Gly Ala
350

Gly Glu Gly Gln Ala
365

Val Glu Ile Asn Ser
380

cttctgcaac gaccgcgggt
accagggtcc agagttttcc
ctgtgaaggt gagccgggag

ctggtaatgc taatgcgtgt

60

120

180

240



aatggtctgc

ggcttggagg
atggataagc
ggtgcagctg
tttgctgatg
cttgccacca
attgcgctgg
tccaccaatg
gatgaactca
gatgcagagg
caggcgatca
ggatctgatc
gaaccagaga
gctcctggtg

ggcaccagtg

gagatcaact

agggtgagaa ggatgctcgt
attccgatat tggtgtgtgt
tcaatacagg tattgatcag
ctgccaaggc gatcatgacc
gttggactgt cggcggaatg
tgctggtctg cttgaccact
ctaatgctac ggccgttacg
acaccgtgtt cctgctggca
acgatgcggt gtacgcagct
gggtgaccaa gcgegttgcet
atgcggctcg cacggttgcect
caaactgggg tcgcgtgttg
agatttctgt gttcttcaat
ctcgtgaggt ggatctttcc

gggaaggcca ggcaacagtt

ccgcgtacag ctcttaa

<210> 7

<211> 388
<212> PRT
<213> Unknown
<220>

gagtctgttt

tccactggtc

ctgaccgctg

actgacacgg

ggcaagegecs

gatgcatccg

tttgacaccc

tctggcgcta

tgttctgata

gtgacagtgg

cgtgacaatt

gctgcagtcg

gatcaagcag

ggcgctgaca

cgaaccactg

223> C. glutamicum 13032 argl

<400> 7
Met Ala Glu

1
Thr Thr Ala
Val Asn Gln
35

Arg Val Phe

Lys Gly Ile Thr Ala
5

Gly Ile Lys Ala Ser
20

Gly Pro Glu Phe Ser
40

Ala Ala Pro Val Lys

Pro Lys
10

Gly Asn
25

Ala Ala

Val Ser

Gly

Pro

Ala

Arg

ctcatctagc tcaaaatttg
ttattggtga gttgcttccg
agggcgcttt gggtgacaat
tggataagga aaccgtcgtg
tgggcatgat ggcgccgtct
ttactcagga aatggctcag
tggatattga tggatcaacc
gcggaatcac cccaactcag
tcgcagcgaa gcttcaggct
tgggaaccac caacaacgag
tgttcaagtg cgcaatgttt
gcatggctga tgctgatatg
tatgccttga ttccactggc
ttgatgtccg aattgatttg

acctgagctt ctcctacgtg

Phe Val Ala Ser
15

Asp Met Ala Leu
30

Val Phe Thr Arg
45

Glu Asn Val Ala

Ala

Val

Asn

Asp

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1167



Gly

65

Asn

Ala

Gly

Asp

Ala

145

Phe

Met

Ser

Val

Thr

225

Asp

Lys

Val

Val

Asn

305

Glu

Asp

50

Gln

Gly

Gln

Leu

Gln

130

Lys

Ala

Ala

Val

Thr

210

Val

Glu

Leu

Val

Ala

290

Trp

Pro

Ser

Ile

Leu

Asn

Ile

115

Leu

Ala

Asp

Pro

Thr

195

Phe

Phe

Leu

Gln

Gly

275

Arg

Gly

Glu

Thr

Arg

Gln

Leu

100

Gly

Thr

Ile

Gly

Ser

180

Gln

Asp

Leu

Asn

Ala

260

Thr

Asp

Arg

Lys

Gly

Ala

Gly

85

Gly

Glu

Ala

Met

Trp

165

Leu

Glu

Thr

Leu

Asp

245

Asp

Thr

Asn

Val

Ile

325

Ala

Val

70

Glu

Leu

Leu

Glu

Thr

150

Thr

Ala

Met

Leu

Ala

230

Ala

Ala

Asn

Leu

Leu

310

Ser

Pro

55

Leu

Lys

Glu

Leu

Gly

135

Thr

Val

Thr

Ala

Asp

215

Ser

Val

Glu

Asn

Phe

295

Ala

Val

Gly

Tyr

Asp

Asp

Pro

120

Ala

Asp

Gly

Met

Gln

200

Ile

Gly

Tyr

Gly

Glu

280

Lys

Ala

Phe

Ala

Asn

Ala

Ser

105

Met

Leu

Thr

Gly

Leu

185

Ile

Asp

Ala

Ala

Val

265

Gln

Cys

Val

Phe

Arg

Ala

Arg

90

Asp

Asp

Gly

Val

Met

170

Val

Ala

Gly

Ser

Ala

250

Thr

Ala

Ala

Gly

Asn

330

Glu

Gly

75

Glu

Ile

Lys

Asp

Asp

155

Gly

Cys

Leu

Ser

Gly

235

Cys

Lys

Ile

Met

Met

315

Gly

Val

60

Asn

Ser

Gly

Leu

Asn

140

Lys

Lys

Leu

Ala

Thr

220

Ile

Ser

Arg

Asn

Phe

300

Ala

Gln

Asp

Ala

Val

Val

Asn

125

Gly

Glu

Gly

Thr

Asn

205

Ser

Thr

Asp

Val

Ala

285

Gly

Asp

Ala

Leu

Asn

Ser

Cys

110

Ala

Ala

Thr

Val

Thr

190

Ala

Thr

Pro

Ile

Ala

270

Ala

Ser

Ala

Val

Ser

Ala

His

95

Ser

Gly

Ala

Val

Gly

175

Asp

Thr

Asn

Thr

Ala

255

Val

Arg

Asp

Asp

Cys

335

Gly

Cys

80

Leu

Thr

Ile

Ala

Val

160

Met

Ala

Ala

Asp

Gln

240

Ala

Thr

Thr

Pro

Met

320

Leu

Ala



340

345

350

Asp Ile Asp Val Arg Ile Asp Leu Gly Thr Ser Gly Glu Gly Gln Ala

355

360

365

Thr Val Arg Thr Thr Asp Leu Ser Phe Ser Tyr Val Glu Ile Asn Ser

370

Ala Tyr Ser Ser

385

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

<220>

<223> C.

<400> 8
atggcagaaa

attaaagctt
gcageggecesg
aacgttgctg
aatggtctgc
ggcttggagg
atggataagc
ggtgcagctg
tttgctgatg
cttgccacca
atcgcgctgg
tccaccaatg
gatgaactca
gatgcagagg
caggcgatta

ggatctgatc

1167
DNA
Unknown

glutamicum 13032 arg]

aaggcattac
ctggcaatcc
tgtttacacg
atggccagat
agggtgagaa
attccgatat
tcaatgcagg
ctgccaaggc
gttggactgt
tgctggtctg
ctaatgctac
acaccgtgtt
acgatgcggt
gtgtgaccaa
atgcggctcg

caaactgggg

375

cgcgecgaaa
tgacatggcg
taaccgagtt
cagggctgtt
ggatgctcgt
tggtgtgtgt
tattgatcag
gatcatgacc
cggcggaatg
cttgaccact
ggccgttacg
cctgctggca
gtacgcagct
gcgegttget
cactgttgct

tcgegtgttg

ggcttcgttg
ttggtggtta
ttcgcagcgc
ttgtacaacg
gagtctgttt
tccactggtc
ctgaccgctg
actgacacgg
ggcaaggecs
gatgcatccg
tttgacaccc
tctggcgcta
tgttctgata
gtgacagtgg
cgtgacaatt

gctgcagtcg

10

380

cttctgcaac
accagggtcc
ctgtgaaggt
ctggtaatgc
ctcatctagc
ttattggtga
agggcecgcttt
tggataagga
tgggcatgat
ttactcagga
tggatattga
gcggaatcac
tcgcagcgaa
tgggaaccac
tgttcaagtg

gcatggctga

gaccgegggt
agagttttcc
gagccgagag
taatgcgtgt
tcaaaatttg
gttgcttccg
gggtgacaat
aaccgtcgtg
ggcgecgtcet
aatggctcag
tggatcaacc
cccaactcag
gcttcaggct
caacaacgag
cgcaatgttt

tgctgatatg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gaaccagaga agatttctgt
gctcctggtg ctcgtgaggt
ggcaccagtg gggaaggcca

gagatcaact ccgcgtacag

210> 9

<211> 289
212> DNA
<213> Unknown
<220>

<223> lysCP1

<400> 9

ccgatgctag ggcgaaaagc
actaaagagt tgctcgcgaa
tcaatatatg gtctgtttat
ccaggaaccc tgtgcagaaa

tagagttgag cgggtaactg

gttcttcaat ggtcaagcag tatgccttga ttccactggc
ggatctttcc ggcgctgaca ttgatgtccg aattgatttg
ggcaacagtt cgaaccactg acctgagctt ctcctacgtg

ctcttaa

acggcgagca gattgctttg cacttgattc agggtagttg
gtagcacctg tcacttttgt ctcaaatatt aaatcgaata
tggaacgcgt cccagtggct gagacgcatc cgctaaagcc
gaaaacactc ctctggctag gtagacacag tttattgtgg

tcagcacgta gatcgaaagg tgcacaaag

<210> 10

<211> 36

<212> DNA

<213> Artificial Sequence
<220>

<223> Tn-A-F

<400> 10
atcctctaga gtcgaccatc

<210> 11
<211> 38
<212> DNA

gctgacacca tctgcec

<213> Artificial Sequence

<220>
<223> Tn-A-R

<400> 11
gggcccacta gtctcgagtt

caccgcggga gccaagcec

11

1020

1080

1140

1167

60

120

180

240

289

36

38



<210> 12

<211> 37

<212> DNA

<213> Artificial Sequence
<220>

<223> Tn-B-F

<400> 12

ctcgagacta gtgggccctg gattccaagg ctacgcc

<210> 13

<211> 36

<212> DNA

<213> Artificial Sequence
<220>

<223> Tn-B-R

<400> 13

atgcctgcag gtcgaccctg aatggataag gcaccg

<210> 14
<211> 51
<212> DN
<213> Un
<220>

<223> Tn
<400> 14
gcagacgcac

catcacaccc

atccgtctac

gaactaagct

caacgccttg

tgggatttaa

caccatcttg

gctaagcatg

0
A
known

-A

tcgactacac
accggatgct
ctcgctaccg
gcgctgacca
ctattgaccg
cctgccaact
atggagtgta

gtgatgggtt

ctccacctgc
cattgattta
ctgcaccaac
cggtaaaaag
gatgagtgtt
agccctcgat
tgtcattggg

tgtcaccgtg

ccagaatgct
cccatcgtcg
cccacatgta
gtcacccacc
cacgcaaccg
atgtgccgtg
gtggatgagc

attgtcgata

12

cccaacctgg
ggtttcccac
agcaaaagta
gggtcacccg
cgaaagcact
agctggtcta

ataagtggtc

tgaccgggca

ggtgtttcgt
caaactgttt
tttccaagca
ctggatttta
tgggctaggg
taacgatcct
acataatagg

tcggtatgac

37

36

60

120

180

240

300

360

420

480



tcacggtgtc ctgcccggtt attagatgtc

cgcgtgatgg
caacgcctcc
aaccggaaga
gagcagttgt
caggcgatta
accattattg
cgtagtttgt

ggtccggtcg

<210> 15

<211> 479

<212> DNA

<213> Unknown
<220>

<223> Tn-B

<400> 15
aactcattcc ttctgctcgt
acaagctcac cgcctgecegg
gccaggatcc gttgtataaa
ctcgtcagca agaaagcttg
agcttgecgtg gecttgegtat
aagcgaagaa gaaaatgcegg
aggaactcgc gcagttgggt
tcgatgttgg tgtctccaac
<210> 16

<211> 34

<212> DNA

<213> Artificial Sequence
<220>

223> lysCP1 promotor_F
<400> 16

atccattcca

agcgggagaa
ccttgttgac
gggcgtatga
ttgattgtta
atcagcttcg
ttaaacgact

aagcgatcaa

gaatgagttc ctcgagccga tgctagggcg aaaa

<210> 17

<211> 36

<212> DNA

<213> Artificial Sequence
<220>

223> lysCP1 promotor_ R
<400> 17

ctttgtgcac ctttcgatct acgtgctgac agttac

13

tgttgtgcgg
ataccagcgt
cacgcacaag
caaagactac
tcagatgggt
ggtgttgaag
tggtgatgtg

cggacggttg

cttgctggtg
cgtggtttaa
tggttgagtc
ggggcgttaa
aataagcgtg
gggccgaata
ttggcgtatt

gagcatttg

510

60

120

180

240

300

360

420

479

34

36



<210> 18

<211> 27

<212> DNA

<213> Artificial Sequence
<220>

<223> argl _F

<400> 18

gttccacatg gccaaaaaag gcattac

<210> 19

<211> 34

<212> DNA

<213> Artificial Sequence
<220>

<223> argl R

<400> 19

ttctttttaa gagctgtacg cggagttgat ctcc

<210> 20

<211> 1332

<212> DNA

<213> Unknown
220>

223> E.coli arg A

<400> 20
gtggtaaagg

aatacccacc
aatttctcca
gtggtctatg

ctgtatcaca

gcgggaacat
ctgcagggcg

gtcgatgacg

aacgtaaaac
ggggaaaaac
gtatcgttaa
gcgcacgtcc
agaatatacg
tgcaactgga
cgcatatcaa

gcgtggatta

cgagttggtc
gtttgtcatc
tgatatcggg
gcagatcgac
tgtgaccgac
tattactgct
cgtcgtcagt

ctgccatagc

gagggattcc
atgctcggceg
ttgttgcaca
gcaaatctgg
gccaaaacac
cgcctgtcga
ggcaatttta

gggcgtatcc

14

gccattcggt
gtgaagccat
gcctcggeat
ctgcgcatca
tggaactggt
tgagtctcaa

ttattgccca

ggcggattga

tccctatatc
tgagcatgag
ccgtctggtg
ccacgaaccg
gaagcaggct
taacacgccg
gcegetgggce

tgaagacgcg

27

34

60

120

180

240

300

360

420

480



atccatcgtc
actggcgaga
aaagctgaaa
attgtctccg
ggcgattaca
ggcgtgcegtc
ttctcacgcg
gcaacaatca
attctggtac
cagcgcgata
ggggaaatgg
ctgctggaac
accacgcgca
ctgcccgaga
gatttagggt
<210> 21
<211> 37
<212>
<213>
<220>

223> ar

<400> 21

aactggacag
gctttaacct
agatgattgg
aacttttccc
actccggtac
gctgtcattt
acggtatcgg
acgatattgg
gccgttctceg
acacgactat
cctgtgtggc
gcattgccgc
gtattcactg
gcaaaaagca

aad

DNA
Artificial Sequence

gA ORF_F

cggtgcaata
gacctcggaa
tttttgctct
taacgaagcg
ggtgecgettt
aatcagttat
tacgcagatt
cggtattctg
cgagcagctg
tgcctgegcec
agttcacccg
tcaggcgaag
gttccaggaa

gttgtacaac

gtgctaatgg
gagattgcca
tcccagggceg
caagcgegsg
ttgcgtggeg
caggaagatg
gtgatggaaa
gagttgattc
gagatggaaa
gcgctctatc
gattaccgca
cagagcggct
cgtggattta

taccagcgta

gaaaggtgca caaagatggt aaaggaacgt aaaaccg

<210> 22

<211> 34

<212> DNA

<213> Artificial Sequence
<220>

<223> argA ORF_R

<400> 22

15

ggceggtege
ctcaactggc
tcactaatga
tagaagccca
cagtgaaagc
gcgegetgtt
gcgecgagea
gcccactgga
tcgacaaatt
cgttcccgga
gttcatcaag
taagcaaatt
ccccagtgga

aatccaaagt

tgtttcagtc
catcaaactg
cgacggtgat
ggaagagaaa
ctgccgcagc
gcaagagttg
gattcgtcgc
gcagcaaggt
caccattatt
agagaagatt
gggtgaagtt
gtttgtgctg
tattgattta

gttgatggcg

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1332

37



gcccactagt ctcgagcatg cggecgttgat tttg

<210> 23

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223>  argE ORF_F

<400> 23
gaaaggtgca caaagatgaa aaacaaatta ccgcc

<210> 24

<211> 36

<212> DNA

<213> Artificial Sequence
<220>

<223>  argE ORF_R

<400> 24
gcccactagt ctcgaggttt gagtcactgt cggtcg

<210> 25

<211> 38

<212> DNA

<213> Artificial Sequence

<220>
<223>  Ncgl2644 ORF_F

<400> 25
gaggagatca aaacacatat gacgcctagt cttccccg

<210> 26

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223>  Ncgl2644 ORF_R

<400> 26
ttagaatttc cgttcggcgt acc

16

34

35

36

38

23



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

<220>
<223>

<400>

27

25

DNA

Artificial Sequence

argl N F

27

cgggatccca cgecctgtctg gtcgc

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

<220>
<223>

<400>

28

29

DNA

Artificial Sequence

argJ_N_R

28

acgcgtcgac ggatctaaag cggcgcttc

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

<220>
<223>

<400>

acgcgtcgac tccggegectg acattgatgt cc

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

<220>
<223>

<400>

29

32

DNA

Artificial Sequence

argl C F

29

30

29

DNA

Artificial Sequence

arg] _C_R

30

ctagtctaga gagctgcacc aggtagacg

17

25

29

32

29





