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<120>
<130>
<160> 26
<170>
<210> 1

<211> 882
<212> DNA
<213>

<400> 1
atgcagcttc

gcggcagaac
aaggcgtggg
ggtgagaaaa
aatattgacg
atcggtcagce
aagatctcgce
gttcatatcg
acagatcatc
gaacgtccgt
tggcatcaaa
tgcaaacaga
aatgaagata
gatacatggt
caagtgataa
<210> 2

<211> 293
<212> PRT
<213>

<400> 2

27577

aagagcttca
ggctttttgt
gaacaaaaat
tcattcagtt
agcttgaagg
attggctccc
tcataaccgg
gcattataag
tgtatttagt
ttatccagtt
aatttaaaac
tggcactgca
aagtgaataa
tattaggtta

aggatatgct

PatentIn version 3.3

Bacillus subtilis

tatgctcgta
atctcagccg
ctttttaaga
tgcgaatgat
tgaaattcac
taaagtcctg
gtggagcagce
aggcaaccct
ggatactgaa
taaaagtgac
gtcgccgaaa
cggaatcggt
aatgcctctt
tgagcctgece

ggatcaggaa

Bacillus subtilis

gttttagctg
gctttatctce
tctcaaaaag
gtgacattag
ggcacattga
aagacgtatg
gaaatgctga
gagtggaagg
atttcctgca
agcacttatt
cagacgatat
tatgccattt
ttagacatga
tttgaactga

aatccatttt

Verfahren zur Herstellung von Riboflavin

aggaattaaa
agcgcttaca
gattaacggt
agcaggaaag
agcttgecgt
tggaaaagta
aaagcttgta
ggcgcaaaga
tcgaagatat
ttcaggaaat
tggttgatca
tgccgtcetgt
aagggcatcc
aacaagttca

aa

tatgagaaag
aaccattgaa
aacgcccgcece
aataagagaa
cgcctccata
tccgaatgceca
tgaggatcag
ttacttaatg
tgcccataca
tcagcactgg
gattgaaacg
tacccttcaa

gatcggtcgg

agcttttgta

60

120

180

240

300

360

420

480

540

600

660

720

780

840

882



Met

Asn

Ser

Leu

Ile

65

Asn

Val

Tyr

Ser

Ile

145

Thr

Ile

Tyr

Pro

Ala

Gln

Met

Gln

Arg

50

Gln

Ile

Ala

Val

Ser

130

Ile

Asp

Ala

Phe

Lys

210

Leu

Leu

Arg

Arg

35

Ser

Phe

Asp

Ser

Glu

115

Glu

Arg

His

His

Gln

195

Gln

His

Gln

Lys

20

Leu

Gln

Ala

Glu

Ile

100

Lys

Met

Gly

Leu

Thr

180

Glu

Thr

Gly

Glu

Ala

Gln

Lys

Asn

Leu

85

Ile

Tyr

Leu

Asn

Tyr

165

Glu

Ile

Ile

Ile

Leu

Ala

Thr

Gly

Asp

70

Glu

Gly

Pro

Lys

Pro

150

Leu

Arg

Gln

Leu

Gly

His

Glu

Ile

Leu

55

val

Gly

Gln

Asn

Ser

135

Glu

Val

Pro

His

Val

215

Tyr

Met

Arg

Glu

40

Thr

Thr

Glu

His

Ala

120

Leu

Trp

Asp

Phe

Trp

200

Asp

Ala

Leu

Leu

25

Lys

Val

Leu

Ile

Trp

105

Lys

Tyr

Lys

Thr

Ile

185

Trp

Gln

Ile

Val

10

Phe

Ala

Thr

Glu

His

90

Leu

Ile

Glu

Gly

Glu

170

Gln

His

Ile

Leu

Val

Val

Trp

Pro

Gln

75

Gly

Pro

Ser

Asp

Arg

155

Ile

Phe

Gln

Glu

Pro

Leu

Ser

Gly

Ala

60

Glu

Thr

Lys

Leu

Gln

140

Lys

Ser

Lys

Lys

Thr

220

Ser

Ala

Gln

Thr

45

Gly

Arg

Leu

Val

Ile

125

Val

Asp

Cys

Ser

Phe

205

Cys

Val

Glu

Pro

30

Lys

Glu

Ile

Lys

Leu

110

Thr

His

Tyr

Ile

Asp

190

Lys

Lys

Thr

Glu

15

Ala

Ile

Lys

Arg

Leu

95

Lys

Gly

Ile

Leu

Glu

175

Ser

Thr

Gln

Leu

Leu

Leu

Phe

Ile

Glu

80

Ala

Thr

Trp

Gly

Met

160

Asp

Thr

Ser

Met

Gln



225

230

235

Asn Glu Asp Lys Val Asn Lys Met Pro Leu Leu

Pro Ile

Leu Lys

245

250

Gly Arg Asp Thr Trp Leu Leu Gly Tyr

260

265

Gln Val Gln Ala Phe Val Gln Val Ile

275

Gln Glu Asn Pro Phe

290

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

<400>

gggagataag aaaaacttat tgata

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

<400>

3

25

DNA

Bacillus subtilis

3

4

24

DNA

Bacillus subtilis

4

tcataagtcg aacttattgt attt

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

<400>
tgatatt

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

<400>

ataatga

<210>
<211>

5

19

DNA

Bacillus subtilis

5
tac ttatgtatg

6

16

DNA

Bacillus subtilis

6
gaa taggct

7
24

280

Asp Met Lys

Glu Pro Ala
270

Lys Asp Met
285

240

Gly His
255

Phe Glu

Leu Asp

25

24

19

16



<212>
<213>

<400>

DNA
Bacillus subtilis

7

ttataaaaat ttgttatgtt cttt

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

<400>

8

15

DNA

Bacillus subtilis

8

ataagaaaaa cttat

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

<400>
ataagt

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

<400>
actta

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

<400>

9

6

DNA

Bacillus subtilis

9

10

5

DNA

Bacillus subtilis

10

11

14

DNA

Bacillus subtilis

11

tgatatttac ttat

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

<400>
acttat

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

12

6

DNA

Bacillus subtilis

12

13

4

DNA

Bacillus subtilis

24

15

14



<400> 13

ataa

<210> 14
<211> 4
<212> DNA

<213> Bacillus subtilis

<400> 14
ataa

<210> 15
<211> 4
<212> DNA

<213> Bacillus subtilis

<400> 15
ttat

<210> 16
<211> 21
<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 16
aaagtagcgc acgtgcaagt c

<210> 17
<211> 43
<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 17
gatctcgacc tgcagcccaa gcagctcttg aagctgcatg tcg

<210> 18
<211> 21
<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 18
atcttcatct gtttcaggcg ¢

21

43

21



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

<220>
<223>

<400>

gtgtcaaaac gcataccatt ttgaacttta aagacagcga ggtgctg

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

<220>
<223>

<400>

19

47

DNA
Artificial

Primer

19

20

22

DNA
Artificial

Primer

20

gcttgggctg caggtcgaga tc

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

<220>
<223>

<400>

21

26

DNA
Artificial

Primer

21

gttcaaaatg gtatgcgttt tgacac

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

<220>
<223>

<400>

gtgtcaaaac gcataccatt ttgaacgagt tggcacagtg aaagccg

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

<220>
<223>

22

47

DNA
Artificial

Primer

22

23

23

DNA
Artificial

Primer

47

22

26

47



<400> 23

ctattccttt gtcggttttg ccg

<210> 24

<211> 49

<212> DNA

<213> Artificial
<220>

<223> Primer
<400> 24

gatctcgacc tgcagcccaa gcgaaataaa cttacaattt gagaaaaac

<210> 25

<211> 21

<212> DNA

<213> Artificial
<220>

<223> Primer
<400> 25

acatattccc gttatgcatc g

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

26

DNA
<400> 26

acatattccc
atgaaaaaaa
tgggaagaat
gttatatgta
tgtcctcgga
cagagtatca
atcaggattt
agcggatcga
gatcgaaggg
tttgacaaaa
attgtatcct

agagtccgtg

1962

gttatgcatc
ggaataactc
aaaaaccaag
cataaatgat
agaagaggaa
tggagtagca
atctgatata
cggattaatc
tgatgttttg
atgggctcgt
tcggggcagg

acccgtgtgce

Bacillus subtilis

gttatattaa
atatgaatga
attaccattc
attgagctga
tacaccatcc
gaaaacggaa
aaagaaggtg
aaggttgcaa
tttttctcaa
gttgtacaat
gtggaaatcc

ataagcacgc

ttatttacga
atagattcat
tgttagtgct
aggatgttcc
aggaatataa
cgaaaatcat
acaagattaa
aagtgaatga
attgtaagtt
aaatgtagtg
cgaccggcegyg

ggtggattca

gaatttacgg
attggctgga
tttgctttta
gacagcaatt
agtgacgaaa
cttcaacgga
ggcttacttc
ttaaaaaaca
tatttctaat
ataaggacaa
tagtaaagca

gtttaagctg

ttttttatte
ggtttagaaa
cttgcaggcg
ggacaaacct
attgacggct
aaaaaattaa
agcaaatcaa
tcacctttcg
ttaaatttta
atgaataaag
catttgcttt

aagccgacag

23

49

21

60

120

180

240

300

360

420

480

540

600

660

720



tgaaagtctg
tgttatttcc
tttgacggta
gccttagatc
gttgtcgtaa
catgcagaag
gttacactcg
aactctggta
agagggatca
caggcggaga
acgctaaaag
tggatcacgt
attttagtcg
aatgtaacaa
gctaaagtga
gaggaaaaga
cgcattcaaa
gtggaaggcg
atcttctatt
gaaggttttc

ggccgtgata

gatgggagaa
tattgcgtaa
aataacaaaa
ttgcgaagca
aggacggaca
ttcatgccat
aaccgtgcag
tcaaaagagt
gcatgatgaa
ggctgaatga
cggctgcecag
cagaggctgc
gagttggcac
aacagccggt
tttgcgatca
aaaaacggct
ttcctgatgt
gttcagctgt
ttgccectaa
aatcaatgaa

tcaaactgac

ggatgatgag
aatacctaaa
gaggggaggyg
gggcgaagga
aattgtcgga
ccatatggct
ccattacgga
gttcgtggeg
agaagctggc
aaaatttctg
ccttgacggce
aagacaggat
agtgaaagcc
tcgggtcata
aatagcgccg
ttcagctttc
tttgaagatc
tcacggaagc
actaatcgga
agatgtcccce

ggcaaaaccg

ccgctatgeca
gccccgaatt
aaacaaatgg
cagaccgaat
atgggcgccc
ggagcacatg
aaaacaccgc
atgagagatc
attgaggtaa
cactttatga
aagatagcta
gctcagcaat
gacaatccga
cttgataccg
acatggattt
ggagtgaaca
ctagcggaag
tttgtcaaag
ggaacgcatg
ttattacaat

acaaaggaat

aaatgtttaa
ttttataaat
aagagtatta
ccaatccgct
atttaaaata
cagagggtgc
catgtgcaga
ctaatccgct
gggaaggcat
ggacaggcct
ccagcacggg
acaggaaaac
gcttaacctg
tactctcgat
ttacgacggc
tatttacact
aaggcatcat
aaggctgttt
ctcccagcett

tcactgatat

ag

aaatgcatag
tcggggcettt
tatgaagctg
cgtcggcgcet
tggtgaagct
cgacatttac
attgattatc
tgtggctgga
cctggcagac
tccgtacgtce
tgacagcaaa
acaccaaagc
cagactgccg
tcctgaggac
acgcgcagac
tgaaaccgag
gtcggtgtat
tcaagaaatc
aatctccggt

aacccaaatc

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1962



