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SEQUENCE LISTING
<119> Forschungszentrum Juelich GmbH

<120> Herstellung von 3,4-Dihydroxybenzoat aus D-Xylose mit corynformen
Bakterien

<130> PT1.2915

<160> 83

<170> PatentIn version 3.5

<210> 1

<211> 475

<212> PRT

<213> Corynebacterium glutamicum

<400> 1

Met Asp Arg Arg Thr Lys Ile Val Cys Thr Leu Gly Pro Ala Val Ala
1 5 10 15

Ser Ala Asp Gly Ile Leu Arg Leu Val Glu Asp Gly Met Asp Val Ala
20 25 30

Arg Leu Asn Phe Ser His Gly Asp His Pro Asp His Glu Gln Asn Tyr
35 40 45

Lys Trp Val Arg Glu Ala Ala Glu Lys Thr Gly Arg Ala Val Gly Ile
50 55 60 :

Leu Ala Asp Leu Gln Gly Pro Lys Ile Arg Leu Gly Arg Phe Thr Asp
65 70 75 80

Gly Ala Thr Val Trp Glu Asn Gly Glu Thr Ile Arg Ile Thr Val Asp
85 90 95

Asp Val Glu Gly Thr His Asp Arg Val Ser Thr Thr Tyr Lys Asn Leu
100 105 110

i Ala Lys Asp Ala Lys Pro Gly Asp Arg Leu Leu Val Asp Asp Gly Lys
115 120 125

| Val Gly Leu Val Cys Val Ser Val Glu Gly Asn Asp Val Ile Cys Glu
| 130 135 140



09-02-2022-24152101-Hauptpost-0089 O9-(z2~-2022-2415210]1 ~Hauptpros :—00ES PCT/DE2022/000004




09-02-2022-24152101-Hauptpost-0090 09-02-2022-24152101-Haupr+pos +—0080 PCT/DE2022/000004

Ile Ser Tyr Ser Ala Arg Asp Ile Ala Glu Arg Leu Asn Ala Arg Ala
355 360 365

Leu val Ala Phe Thr Thr Ser Gly Asp Thr Ala Lys Arg Val Ala Arg
370 375 380

Leu His Ser His Leu Pro Leu Leu Val Phe Thr Pro Asn Glu Ala Vval
385 390 396 400

Arg Ser Glu Leu Ala Leu Thr Trp Gly Ala Thr Thr Phe Leu Cys Pro
405 410 415

Pro Val Ser Asp Thr Asp Asp Met Met Arg Glu Val Asp Arg Ala Leu
420 425 430

Leu Ala Met Pro Glu Tyr Asn Lys Gly Asp Met Met Val val Val Ala
435 440 445

Gly Ser Pro Pro Gly Val Thr Gly Asn Thr Asn Met Ile His Val His
450 455 460

Leu Leu Gly Asp Asp Thr Arg Ile Ala Lys Leu
465 479 475

<210> 2

<211> 446

<212> PRT

<213> Xanthomonas campestris

<400> 2
Met Ser Asn Thr Val Phe Ile Gly Ala Lys Glu Tyr Phe Pro Gly Ile
1 5 10 15

Gly Lys Ile Gly Phe Glu Gly Arg Asp Ser Asp Asn Pro Leu Ala Phe
20 25 30

Lys Val Tyr Asp Ala Asn Lys Gln Val Ala Gly Lys Thr Met Ala Glu
35 49 45

His Leu Arg Phe Ala Val Ala Tyr Trp His Ser Phe Cys Gly Asn Gly
50 55 60



Ala

65

Asn

Phe

Leu

His

Leu

145

Gly

Gln

Tyr

Gln

Arg

225

Pro

Asp

Thr

Phe

Ala

Met

130

Leu

Ala

val

Val

Met

210

Asp

Lys

Pro

Ala

Thr

Pro

115

val

Trp

Ser

Lys

Phe

195

Lys

Tyr

Pro

Phe

Leu

Lys

100

Asp

Gly

Gly

Thr

Ala

180

Trp

Arg

Gly

Met

09-02-2022-24152101-Hauptpost-0091

Gly

Ala

85

Leu

Ala

Ile

Thr

Asn

165

Ala

Gly

Glu

Arg

Glu
245

Pro

70

Arg

Gly

Asp

Ala

Ala

150

Pro

Ile

Gly

Gln

Ala

230

Pro

08-02-2022-24152101-Haup+pos +—0081

Gly

Ala

val

Asp

Lys

135

Asn

Asp

Asp

Arg

Asp

215

Ile

Met

Thr

Glu

Pro

Ile

120

Gln

Leu

Phe

Ala

Glu

200

Asn

Gly

Lys

Arg

Ala

Tyr

105

Gly

Arg

Phe

Asn

Thr

185

Gly

Met

Phe

His

Ala

Lys

920

Tyr

Glu

Gln

Ser

val

170

Val

Tyr

Ala

Thr

Gln
250

Tyr

75

Ser

Cys

Tyr

Ala

His

155

val

Glu

Ala

Arg

Gly

235

Tyr

Pro

Asp

Phe

Glu

Asp

140

Pro

Ala

Leu

Cys

Phe

220

Asn

Asp

Trp

Ala

His

Asn

125

Thr

Arg

Arg

Gly

Leu

205

Leu

Phe

Phe

Asp

Ala

Asp

110

Asn

Gly

Tyr

Ala

Gly

190

His

Thr

Leu

Asp

Val

Phe

95

Ile

Leu

Val

Met

Ala

175

Glu

Asn

Leu

Ile

Ser
255

Gly

80

Glu

Asp

Lys

Lys

Asn

160

val

Asn

Thr

Ala

Glu

240

Ala

PCT/DE2022/000004
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<210> 3

<211> 460

<212> PRT

<213> Corynebacterium glutamicum

<400> 3

Met Ala Leu Val Leu Gly Ile Asp Ser Ser Thr Gln Ser Cys Lys Ala
1 5 10 15




09-02-2022-24152101-Hauptpost-0093 Q-(12-2022-24152101-Haunspos +—0093 PCT/DE2022/000004

210 215 220

Ala Ala Leu Gly Leu Asp Leu Gln Pro Gly Asp Val Ser Val Ser Ile
225 230 235 240




09-02-2022-24152101-Hauptpost-0094

Gly

Pro

Pro

Arg

Ala

305

Glu

Asn

Leu

Gly

Gln

385

Val

Ala

Gly

Thr

Ser

Leu

Ile

290

Gln

Arg

Cys

Leu

Val

370

Ala

Pro

Trp

Ser

Ser

Gly

Ala

275

Leu

Pro

Thr

Ala

Leu

355

Pro

val

Glu

Ala

Asp
435

Gly

Leu

260

Cys

Gly

Gly

Pro

Thr

340

Ala

Val

Arg

Pro

Leu

420

Pro

Val

245

val

Thr

Val

Ser

Asn

325

Thr

Leu

Gln

Glu

Ala

405

Ser

His

Ala

Thr

Leu

Glu

Gly

310

Arg

Arg

Asp

Arg

Ile

390

Glu

Gly

Arg

09-02-

Gly

Gly

Asn

Trp

295

Gly

Pro

Glu

Asp

Ile

375

Ala

Tyr

Glu

Ala

Met

Phe

Gly

280

Glu

Val

Ala

Asp

Ala

360

Gln

Pro

Vval

Ala

Pro
440

P

G2

Thr

Ala

265

Ala

Glu

Thr

Ala

Phe

345

Val

Leu

Glu

Ala

Thr

425

Lys

2-24152101-Hauptpes +-0084

Val

250

Asp

Pro

Phe

Leu

Arg

330

Ala

Thr

Ile

Ile

Leu

410

Pro

Asn

Gln

Ala

Val

Asp

Gln

315

Gly

Arg

Ala

Gly

Phe

395

Gly

Pro

Thr

His

Thr

Leu

Ala

300

Pro

Val

Ala

Leu

Gly

380

Gly

Ala

Gln

Glu

Ser

Gly

Glu

285

Leu

Tyr

Leu

Thr

Val

365

Gly

His

Ala

Trp

Leu
445

Val

Ala

270

Phe

Ala

Leu

Ala

Val

350

Glu

Ala

Glu

Arg

Pro

430

Ser

His

255

Tyr

Gly

Leu

Glu

Gly

335

Glu

Ala

Arg

Ile

Gln

415

Thr

Thr

PCT/DE2022/000004

Asp

Phe

Arg

Ala

Gly

320

Leu

Gly

Thr

Ser

Val

400

Ala

Pro

Arg



09-02-2022-24152101-Hauptpost-0095

09-02-2022-24152101-Haup+pes +-0085

Tyr Ala Lys Leu Arg Ala Ala Thr Gln Gly Trp Tyr

450

<216> 4

<211> 1428
<212> DNA
<213>

<400> 4
gtggatagac

attctgcgtt
cacccagatc
gcagtcggta
ggcgcaaccg
acgcacgatc
cgcctgeteg
gtcatctgtg
ggtatggata
ctgaagctcg
ctcgttcaca
aagccagagg
gctcgtgstyg
gcaatccaga
tccatgattg
ctcgatggcg
aacgttgtgc
gacctgaccc
gcegagegec
cgtgtggcetc
cgctctgage

accgatgaca

gaactaagat
tggtagaaga
atgagcaaaa
ttctcgcaga
tgtgggaaaa
gtgtgtccac
ttgatgacgg
aggttgttga
tttccgtacc
gegtggactt
agatcatgga
ctgtcacctc
acctcggegt
ttgccegtga
agaactcccg
cagatgctgt
gcaccatgtc
acatccctcg
tcaacgctcg
gtctgcacag
tggegcetgac

tgatgcgega

455

Corynebacterium glutamicum

tgtatgtacc
cggcatggat
ctacaagtgg
cctccaagga
cggcgagacc
cacctacaag
caaggttggc
gggcggacca
tgcactgtcc
tattgcactg
cgaagaaggt
cctcgagcca
tgaggttcct
gaacgcaaag
cccaacccegt
catgctttct
tcgcattgtt
cactaagcgt
tgcattggtt
ccacctgcca

ctggggtgcea

agtcgaccgt

ctaggcccag
gttgctegec
gtccgegage
ccgaagatcc
attcggatca
aatctggcaa
ctcgtctgeg
gtctccaaca
gaaaaggata
tccttegtac
cgtegtgttce
atcgtgttgg
ctggaggagsg
ccagttatcg
gcggaagctt
ggtgaaactt
cgecttegetg
ggcgttattt
gcgttcacca
ctgctcgtgt
accaccttcc

gctcttttag

460

cggtggctag
tcaacttctc
cggeggagaa
gtcttggecg
ccgttgacga
aagacgcgaa
tttccgtcga
acaagggtgt
tccgtgacct
gttccccage
ctgtgatcgc
cattcgacgc
ttccactggt
tggcaaccca
ctgacgtggc
cagtgggcaa
aaaccgacgg
cctactctgc
cctctggtga
tcactccaaa
tgtgtccacc

caatgcctga

tgcagatgga
ccatggtgac
gactggccgt
tttcactgac
tgtagaggga
gccaggegac
aggtaacgac
ttccctgeca
gegettegec
agatgctgaa
caagctggaa
cgtcatggtt
tcagaagcgc
gatgctggat
aaacgctgtg
agatccgcac
tcgcgtccca
acgtgatatc
taccgcaaag
tgaggcagtt
tgtcagcgat

gtacaacaag

PCT/DE2022/000004

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320




09-02-2022-24152101-Hauptpost-0096

ggtgacatga tggttgttgt tgcaggttcc

attcacgtcc accttcttgg tgacgacaca

<210> 5

<211> 1341
<212> DNA
<213>

<400> 5
atgagcaaca

ttcgaaggcc
gtcgeceggcea
tgcggcaatg
aacaccgcgc
ctcggegtgc
ggcgagtacg
accggegtca
ggtgcctcca
gcgatcgatg
ggctacgect
ctgaccctgg
cccaagccca
ttcctgcacc
acgctgtcgg
ggcagcatcg
accgacctgt
ccgegegesc
ttecctggecc
ctgctgacct
g8cgcgesce

geeggcages

ccgttttcat
gcgattcgga
agtccatggc
gcgccgatcce
tggegegtgce
cgtattactg
aaaacaacct
agctgetgtyg
ctaatccgga
ccacggtgga
gcctgcacaa
cgecgcgacta
tggagccgat
agcacggect
gccacagcett
atgccaaccg
acgacaccgt
tgaacttcga
acatcggcegg
cttegeccect

cggactttgc

gcgagccgac

Xanthomonas campestris

cggegegaaa
caacccgcte
cgaacacctg
gttcggecccg
cgaagccaag
ctttcacgac
caagcacatg

gggcaccgcec

cttcaacgtc

gctgggegss
cacgcaaatg
cgggegtgcg
gaagcaccag
ggaccaggat
cgagcacgac
cggcaacccg
cggegegatg
tgccaaggtg
catggacgcg
ggaaacctgg
caacggcacc

gcaagtcagc

22-24152101-Haus tpos +~0086

cctcctggtg

aggattgcaa

gaatacttcc
gcattcaagg
cgectttgegg
ggcacgegtg
tccgatgecg
atcgacctgg
gtgcgcattg
aatctgttct
gtggcgegeg
gaaaactacg
aagcgcegagc
attggcttta
tacgacttcg
ttcaagctca
ctgcaggtgg
cagaacggct
ctggtggtgc
cggecgtgaat
ttcgcacgeg
cgecgegeagce
agcacgctgg

g8CCgCCags

ttaccggtaa

agctctaa

ccggeategg
tgtacgacgc
tggcctactg
cgtatccgtg
cgttcgaatt
cgcecggatgce
ccaagcagcg
cgcacccgceg
ccgeggtgea
tgttctgess
aggacaacat
ccggcaactt
acagcgccac
atatcgaagc
ccagcgatgce
gggataccga
tgcgtcagesg
cgtccgaccce
ggctggaagt
gttacgccag

cggacctggce

aggcctacga

caccaacatg

caagatcggc
caacaagcag
gcacagcttc
ggacgtaggc
cttcaccaag
ggacgacatc
ccaggccgac
ctacatgaat
ggtcaaggcg
cggtcgcegaa
ggecgegettce
cctgatcgag
ggtgatcggc
caaccacgcc
cggectgetce

ccagttccca

cgggctggea
gcaggacctg
ggccgacgeg
cttcgacagc
caagtacgcc

gaacctgatc

PCT/DE2022/000004

1380

1428

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



09-02-2022-24152101-Hauptpost-0097

aatcagtacc tgacgcgttg a

<210> 6

<211> 1422
<212> DNA
<213>

<400> 6
atgaaatttt

gatagttcca
gacgaaggcc
gecgetggatce
cagcagcacg
tggaatgaca
caggctgegg
cggtggatgc
catgatttcc
gcttctggaa
ttggegetgg
acaactccag
ggccttgatt
atgaccgttc
acgggtgegt
cgeegeatte
gettcaggtg
gcagcacgtg
gcaactgttg
acgggagtgc
cgtgagattg

gtgecgtigeg

ggatacccca
cccaatcctg
gcgegagtca
aagctaccga
gcatggtggc
ctcgttctge
tagatgccac
gtgatcatga
tcacctggca
cgggctacta
gccatgaggt
gtggagtgaa
tgcagectgg
aacatagcgt
atttcccgct
tgggcgtgga
gecgtgacgcet
gecgttttggce
aaggcttgtt
ccgttcageg
cccctgagat

gtgcagctcg

Corynebacterium glutamicum

acggaagagg
caaggctttg
cccgagegeg
gggetigtta
gttggatgaa
ccaggcetgceg
gggaagtgtg
accagaaaat
tttgatggga
cagcacgcgt
ggaacttcct
agttgctgcea
tgatgtcagc
ccacgatcca
ggcctgeacg
atgggaagag
ccagccttat
tggactaaac
gttggcattg
catccagctc

tttcggecat

tcaggcggca

122-24152101-Haup tPos +—0087

atttttaaga
cttgtcgacg
tcggaggtag
gaacgcgegeg
aacgatgaaa
ttggatctca
tatgttgett
gcagcgegea
cgcggacgca
gatcgtgegt
gaactcctgg
ggcacgggag
gtgtcgatcg
tctggtttgg
cttaatggeg
ttcgatgegce
ttggagggcg
tgtgcaacga
gatgatgctg
atcggtggeg
gagattgtgg

tgggcgetgt

tggectttggt
ccgecaccgg
atccacgtgc
acgctgtatc
tcgttegccc
atgaggagat
ctttaactgc
cggegteggt
aagtcaccga
ggcgecaccga
ccccaaatgce
ataatgctgc
gcacctctgg
tcactggttt
caccggtgtt
ttgcactggc
agcgtacgcc
cccgegagga
taacggegcet
gecgegegttce
ttccagaacc

cgeetgagsc

tcttggaatc
ccaggttatc
gtggatcgct
tattgcaggc
ggegttgtta
cggcggegat
caccaaaatg
gatgttgect
ccatggtgat
tctagcetgec
gattgcggga
ggctgegett
cgttgecegge
cgeegatgec
ggaattcggce
tgctcaaccc
gaatcgtccc
ctttgcccga
ggttgaggcc
acaggecggtt
cgctgaatat

cacgccaccg

PCT/DE2022/000004

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



09-02-2022-24152101-Hauptpost-0098

cagtggccaa ctcceggttc cgatccgecac cgegecaccta aaaacactga gctgagcacg

cgttatgcga agctgegtge tgcaacgcag ggttggtact ag

<210>
211>
<212>
<213>

220>
223>

<400>

7

24

DNA

Artificial Sequence

Primer

7

cgccagggtt ttcccagtca cgac

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

<220>
223>

<400>

8

23

DNA

Artificial Sequence

Primer

8

cacaggaaac agctatgacc atg

<210>
<211>
212>
<213>

<220>
<223>

<400>

ctctctagag cggtggegat gatgatcttc gag

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

220>
223>

<400>

aagcatatga gccaagtact atcaacgegt cagggcgact tttccattga gagacatttc

<210>

9

33

DNA

Artificial Sequence

Primer

9

10

60

DNA -
Artificial Sequence

Primer

10

11

09-02-2022-24152101-Haup tPos 0088

PCT/DE2022/000004

1380

1422

24

23

33

60




09-02-2022-24152101-Hauptpost-0099 (9=

<211>
<212>
<213>

<220>
<223>

<400>

ctgacgcgtt gatagtactt ggctcatatg cttttcctca cccgettcta cgettaaaag

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

<220>
<223>

<400>

60
DNA
Artificial Sequence

Primer

11

12

33

DNA

Artificial Sequence

Primer

12

gacgaattcg tgtggccacc acctcaatct gtg

<210>
<211>
<212>
<213

<220>
<223>

<400>

13

33

DNA

Artificial Sequence

Primer

13

gacgaattcg tgtggccacc acctcaatct gtg

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

<220>
223>

<400>

14

21

DNA

Artificial Sequence

Primer

14

gacccgcaat ggtgtcgecca g

<210>
<211>
212>
<213>

<220>
<223>

15

24

DNA

Artificial Sequence

Primer

PCT/DE2022/000004

60

33

33

21



09-02-2022-24152101-Hauptpost-0100 9 : 2101-Hauripes4-0100 PCT/DE2022/000004

<400> 15
cgccagggtt ttcccagtca cgac

<210> 16

<211> 23

<212> DNA

<213> Artificial Sequence

220>
<223> Primer

<400> 16
cacaggaaac agctatgacc atg

<210> 17

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 17
acatctagag gtcggcgaat caagctccat g

<210> 18

<211> 76

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 18
cgtctcgagt tcacatatgc aacgcgtgct caagatgaca atatcttgag ggttcatttt

ttgatcctta atttag

<210> 19

<211> 58

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 19
ttgagcacgc gttgcatatg tgaactcgag acggtcggtg gaggcgacca gggataac




09-02-2022-24152101-Hauptpost-0101 09-02-2022-24152101-Haurtpros=s+-0101 PCT/DE2022/000004

<210> 20
<211> 38
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 20
tctgaattca tcaaggccaa tcatgatgag tgcgaaac 38

<210> 21

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 21
aagaggagtt gatgggatgg tcgaacaatc 30

<210> 22

<211> 25
<212> DNA
<213> Artificial Sequence

\

|

|

<220>
<223> Primer

<400> 22
gttggcatge cagctttgtg ggatg 25

<219> 23

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 23
cgccagggtt ttcccagtca cgac 24

<210> 24

<211> 23

<212> DNA

<213> Artificial Sequence



09-02-2022-24152101-Hauptpost-0102 09-02-2022-24152101 ~-Hauptpes +-0102 PCT/DE2022/000004

<220>
<223> Primer

<400> 24

cacaggaaac agctatgacc atg 23
<210> 25

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 25

acgaagcttt gtccggcatg ctggetgac 29
<210> 26

<211> 64

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 26

tgcgcatatg tggccgtcta gatacgecgta cgtcaaacaa acagtggcaa tggatgtacg 60
catg 64
<210> 27

<211> 61

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 27

acgtacgcgt atctagacgg ccacatatgc gcaatcgagc ggggaatccc aaactagcat 60
C 61
<210> 28

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer



09-02-2022-24152101-Hauptpost-0103 09-02-2022-24152101-Haup tpos +-0103

<400> 28
tatggatcct acgcctgtac accgtcgcac gtce

<210> 29

<211> 32

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 29
gtgaacattg tgtttactgt gtgggcactg tc

<210> 30
<211> 31
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 30
tgatgttcag gccgttgaag ccaaggtaga g

<210> 31

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 31
cgccagggtt ttcccagtca cgac

<210> 32
<211> 23
' <212> DNA
<213> Artificial Sequence

’ <220>
<223> Primer

<400> 32
cacaggaaac agctatgacc atg

<216> 33

PCT/DE2022/000004

33

32

31

24

23



09-02-2022-24152101-Hauptpost-0104 09-02-2022-24152101-Hauptpas +=-0104 PCT/DE2022/000004

<211> 34
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

| <400> 33
‘ cacaagcttc cacacgatga aaatcaatcc gcag 34

| <210> 34

i <211> 58

| <212> DNA

| <213> Artificial Sequence

<220>
<223> Primer

| <400> 34
| tgcggtacce tcgcatatga tatctcgaga gctaattgcc actggtacgt ggttcatg 58

<210> 35

<211> 63

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 35
agctctcgag atatcatatg cgagggtacc gcagacctac cacgcttcga ggtataaacg 60

ctce 63

<219> 36
<211> 31
| <212> DNA
| <213> Artificial Sequence

<220>
<223> Primer

|
| <400> 36

} agtgaattcc aaggaaggcg gttgctactg ¢ 31
|

\

|

|

|

|

<210> 37

<211> 29

<212> DNA

<213> Artificial Sequence
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<220>
<223> Primer

<400> 37
taaatggtgg agataccaaa ctgtgaagc

<210> 38
<211> 25
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 38
cgagttcttc ttcgtgttcg cgatc

<210> 39
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 39
cgccagggtt ttcccagtca cgac

<210> 40

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 40
cacaggaaac agctatgacc atg

<210> 41

<211> 60

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 41
accaagcttc attttctagt tgagattcat tatcataacg cttgacagta caactatgtc

PCT/DE2022/000004

29

25

24

23

60
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<219> 42

<211> 53

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 42
gcttccgggg tgaatgacgg agccgetgeg gaggttccag agccaccgeg ctg 53

<210> 43

<211> 52

<212> DNA

<213> Artificial Sequence

220>
<223> Primer

<400> 43
cgcagegget ccgtcattca ccccggaage tggegetacg ccctectega ac 52

<210> 44

<211> 37

<212> DNA

<213> Artificial Sequence

220>
<223> Primer

<400> 44
acctctagat ttctgtcttg agggttcgtg ggggctg 37

<210> 45

<211> 32

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 45
aaaggctcca tgaattcctc acggaggatc tc 32

<210> 46

<211> 39

<212> DNA

<213> Artificial Sequence
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<220>
<223> Primer

<400> 46
acatcacaag tagaaacccg cattttctgt agtttttac

<210> 47

<211> 29

<212> DNA

<213> Artificial Sequence

220>
<223> Primer

<400> 47
tgctctagag catgaactgg gacttgaag

<210> 48

<211> 43

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 48
tatgcatgtt tctcgagtgg gccgaacaaa tatgtttgaa agg 43

<210> 49

<211> 43

<212> DNA

<213> Artificial Sequence

<220>
¢<223> Primer

<400> 49
cccactcgag aaacatgcat agegttttca atagttcggt gtc 43

<210> 50

<211> 38

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 50
cccccegggg ggcctaggga aaggatgatce tcgtagcc 38
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<210> 51
<211> 24
<212> DNA

<213> Artificial Sequence

220>
<223> Primer

<400> 51
cgccagggtt ttcccagtca cgac

<210> 52
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 52
cacaggaaac agctatgacc atg

<210> 53
<211> 47
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 53

ccaatgcatt ggttctgcag ttatcacacc caagagctaa aaattca

<219> 54
<211> 35
<212> DNA

<213> Artificial Sequence

<220>
¢<223> Primer

<400> 54
ccgctcgage ggetccggte ttagetgtta aacct

<210> 55
<211> 22
<212> DNA

<213> Artificial Sequence

PCT/DE2022/000004

24

23

47

35
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220>
<223> Primer

<400> 55
atgagtccga aggttgctge at

<219> 56

211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 56
tcgagtgggt tcagctggtc ¢

<210> 57

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 57
tgcatgcectg caggtcgact gaaaaattga tcagcaaaca cc

<210> 58

<211> 38

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 58
ggcagacacg atatcccccg tcaatcgtac atagggaa

<210> 59

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 59
cgggggatat cgtgtctgec acgattaaag

PCT/DE2022/000004

22

21

42

38

30
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<218> 60

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 60
tacgaatgcc cacttcgcac cctt 24

<210> 61

211> 26

<212> DNA

<213> Artificial Sequence

220>
<223> Primer

| <400> 61
| caactcatta cggccagcca gtgagc 26

<210> 62

<211> 64

<212> DNA

<213> Artificial Sequence

<223> Primer

|

\

‘ <220>
|

1

| <400> 62

| ttcgctettc aaagctgett aaggaggcta tctatgaccg atgaacaggt gctgatgacc 60

ccag 64

| <210> 63
| <211> 38

i <212> DNA

| <213> Artificial Sequence

220>
<223> Primer

<400> 63
tacgctcttc tgatttatge cacgecgtgeg gtcagetg 38

<219> 64
<211> 65
<212> DNA
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<213> Artificial Sequence

<220>
<223> Primer

<400> 64
ttcgetcttc aatctctatc aaggaggatc ggcatgecgta catccattge cactgtttgt

ttgtc

| <210> 65

<211> 41

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 65
tacgctcttc ttecgttagtt tgggattccc cgetcgaggt c 41

<210> 66

<211> 22

<212> DNA

<213> Artificial Sequence

<223> Primer

<400> 66

|
} <220>
1 ccctcaagac ccgtttagag gc 22

<210> 67

<211> 32

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

| <400> 67
ttaatacgac tcactatagg ggaattgtga gc 32

| <210> 68

<211> 55

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer
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<400> 68
catggatcca aggaggttca gcatgaccac cttgacgctg tcacctgaac ttcag

<210> 69

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 69
tctgaattct taaccgttaa tggagtcctt ggecgctgec ac

210> 70
Q11> 38
<212> DNA
\
\
i
|

<213> Artificial Sequence

<220>
<223> Primer

<400> 709
gcaaatattc tgaaatgagc tgttgacaat taatcatc 38

210> 71

<211> 38

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 71
cgttctgatt taatctgtat caggctgaaa atcttctc 38

<21e> 72

<211> 26

<212> DNA

<213> Artificial Sequence

| <220>
} <223> Primer

<400> 72
cgacgcgaag gctaactgca tccatg 26

210> 73
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<211> 30
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 73
agacggcatg gattcacgtc caccttcttg

<210> 74

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 74
acgtgaatcc atgccgtctt ctaccaaac

<210> 75

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 75
ggcatccgaa tcaacaccat ¢ 21

<210> 76

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 76
gaagagtagt aactagtcat ac 22

<210> 77

<211> 21

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer
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<400> 77
acaaatgcgc gttgatgaag c

<210> 78

<211> 41

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 78
gagaaaggag gcccttcaga tggetttggt tcttggaatc g

<210> 79

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 79
gatctagact agtaccaacc ctgecgttg

<210> 80

<211> 47
<212> DNA
<213> Artificial Sequence

|

|

|

\

|

\

\

220>
<223> Primer

<400> 80
gatctagaga aaggaggccc ttcagatgag caacaccgtt ttcatcg 47

<219> 81
<211> 29
| <212> DNA
| <213> Artificial Sequence

<220>
<223> Primer

<400> 81
gagagctctc aacgcgtcag gtactgatt 29

<210> 82
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<211> 24
<212> DNA
<213> Artificial Sequence
<220>
<223> Primer
<400> 82
cggegtttca cttctgagtt cggce 24
<219> 83
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<4090> 83
gatatgacca tgattacgcc aagc 24
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