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<160> 81
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<210> 1
<211> 2642
<212> DNA

<213> Corynebacterium glutamicum

<400> 1

ctcccgegcea ctgetgcaat ccgcaccegtg cccaatgatg gtggttcgec cacctgagaa 60
gattaagaag tagtttcttt taagtttcga tgccceggtt tcctgatttt gtgcagggag 120
gccggggcat tggtgtttge gggttagttc gggccattcg aaagggagaa accaagggca 180
gccagacaga cgtgccaaga atctggattt ccgccaggtt ttggcacgcce cgtctggttt 240
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aggcaatgag ataccgaaca cacgtgccaa aagttcggct ttttcgccga tcttgtcacg 300

cctgcecetggt ttgtcttgta aagagtgatt tcatggccga gactcctaaa agtttgacct 360
cacaggattg cttctaaggg cctctccaat ctccactgag gtacttaatc cttccgggga 420
attcgggcgc ttaaatcgag aaattaggcc atcacctttt aataacaata caatgaataa 480
ttggaatagg tcgacacctt tggagcggag ccggttaaaa ttggcagcat tcaccgaaag 540
aaaaggagaa ccacatgctt gccctaggtt ggattacatg gatcattatt ggtggtctag 600
ctggttggat tgcctccaag attaaaggca ctgatgctca gcaaggaatt ttgctgaaca 660
tagtcgtcgg tattatcggt ggtttgttag gcggcetggct gettggaatc ttcggagtgg 720
atgttgccgg tggceggcttg atcttcagcet tcatcacatg tetgattggt getgteatit 780
tgctgacgat cgtgcagttc ttcactcgga agaagtaatc tgctttaaat ccgtagggcc 840
tgttgatatt tcgatatcaa caggcctttt ggtcattttg gggtggaaaa agcgctagac 900
ttgcctgtgg attaaaacta tacgaaccgg tttgtctata ttggtgttag acagttcgtc 960
gtatcttgaa acagaccaac ccgaaaggac gtggccgaac gtggcetgcta gegcettcagg 1020
caagagtaaa acaagtgccg gggcaaaccg tcgtcgcaat cgaccaagcec cccgacagceg 1080
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tctcctcgat agcgcaacca accttttcac cacagaaggt attcgcgtca tcggtattga

tcgtatcctc cgtgaagcetg acgtggcgaa ggcgagcctc tattccctit tcggatcgaa

ggacgccttg gttattgcat acctggagaa cctcgatcag ctgtggcgtg aagegtggeg

tgagcgcacc gtcggtatga aggatccgga agataaaatc atcgcegttct ttgatcagtg

cattgaggaa gaaccagaaa aagatttccg cggctcgcac tttcagaatg cggctagtga

gtaccctcgc cccgaaactg atagcgaaaa gggcattgtt gcagcagtgt tagagcaccg

cgagtggtgt cataagactc tgactgattt gctcactgag aagaacggct acccaggcac

cacccaggcg aatcagctgt tggtgttcct tgatggtgga cttgctggat ctcgattggt

ccacaacatc agtcctcttg agacggctcg cgatttggct cggcagttgt tgtcggctce

acctgcggac tactcaattt agtttcttca ttttccgaag gggtatcttc gttgggggag

gcgtcgataa geccecttctt tttagcttta acctcagege gacgcetgctt taagegcetge

atggcggcgc ggttcatttc acgttgegtt tcgegectct tgttcgegat ttetttgegg

gcctgttttg cttcgttgat ttcggcagta cgggttttgg tgagttccac gtttgttgeg

tgaagcgttg aggcgttcca tggggtgaga atcatcaggg cgcggttttt gcgtcgtgtc
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1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



cacaggaaga tgcgcttttc tttttgtttt gcgcggtaga tgtcgegetg ctctaggtgg 1980

tgcactttga aatcgtcggt aagtgggtat ttgcgttcca aaatgaccat catgatgatt 2040
gtttggagga gcgtccacag gttgttgctg acccaataga gtgcgattge tgtggggaat 2100
ggtcctgtga ggccaaggga cagtgggaag atcggcgcga ggatcgacat cacgatcatg 2160
aacttcagca tgccgttaga gaatccggat gegtaatcgt tggtttggaa getgcggtac 2220
atggacatcg ccatgttgat tgcggtgagg attgcggctg tgatgaacag tggcaaaacg 2280
aaactaagaa cttccgecetg cgtggtgcetc aaatatttta getgetcagt gggcatcgaa 2340
acataagcgg gcagaggcac attgctcacg cgaccagcga ggaaagattc cacttcctca 2400
ggagttagga agccgatcga ctggaagacg ggattttcca aaccaccttc agggcgagcec 2460
atgcggagaa gtgcccagta aagaccaagg acaatcggta tctggatcag cccaggcaca 2520
caacctgcca gcgggttaat gccgtattcc ttattcaaat cattctggeg ctictgcaac 2580
tcccgaatgg acgcttcatce gtactttcec ttgtattctt cccggagege agegeggtga 2640

99 2642
<210> 2
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<211>

<212>

<213>

<220>

<223>

<400>

34
DNA

Artificial Sequence

primer

2

tcgagctcgg tacccctgcec tggtttgtct tgta

<210>

<211>

<212>

<213>

<220>

<223>

<400>

3
35
DNA

Artificial Sequence

primer

3

cggaaaatga agaaagttcg gccacgtcct ttcgg

<210>

<211>

<212>

4

35

DNA
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34

35



<213>

<220>

<223>

<400>

Artificial Sequence

primer

4

aggacgtggc cgaactttct tcattttccg aaggg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

5
35
DNA

Artificial Sequence

primer

5

ctctagagga tccecgtttc gatgcccact gagca

<210>

<211>

<212>

<213>

6
20
DNA

Artificial Sequence
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35

35



<220>

<223> primer

<400> 6

aatctggatt tccgccaggt

<210> 7

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> primer

<400> 7

cttcctaact cctgaggaag

<210>

<211>

<212>

<213>

<400>

ctcattccag cgtcacgacg ttccgaaggt actggttacc tggcattggg cactaccgtt

8
3311
DNA

Corynebacterium glutamicum

8

20

20



tctgcagcac ttggaccagc cctagcactt tttgtcctag gaacatttga ttacgacatg

ctgtttatcg tggtcttgge aacctcggte atctctttga tcgecgtegt gttcatgtac

tttaagacca gcgaccctga gccttctggg gaaccagcca agttcagctt caaatctatt

atgaacccaa agatcatccc catcggcatc tttatcttge ttatttgctt tgcttactct

ggcgtcattg cctacatcaa cgcatttgct gaagaacgcg atctgattac gggtgctgga

ttgttcttca ttgcctacge agtatcaatg tttgtgatge gcagcttcct tggcaaactg

caggaccgtc gcggagacaa cgtcgttatt tactttggat tgttcttctt cgttatticc

ttgacgattt tgtcctttgc cacttccaac tggcacgttg tgttgtccgg agtcattgeca

ggtctgggat acggcacttt gatgccagca gtgcagtcca tcgctgttgg tgtagtagac

aaaaccgaat tcggtacggc cttctccact ttgttcctgt ttgtggactt aggttttgge

tttggaccta ttatcctggg agcagtttct gcggcaattg gtttcggacc tatgtatgca

gcactggcag gtgtgggtgt gattgccgga atcttctacc tgttcacaca cgctcgcacce

gatcgagcta agaatggctt tgttaaacac ccagagcctg tcgctttagt tagctagttc

tttcagcttt ccctccegat cagegtaaac cggceccttee ggttitgggg tacatcacag
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120

180

240

300

360

420

480

540

600

660

720

780

840

900



aacctgggct agcggtgtag acccgaaaat aaacgagcct tttgtcaggg ttaaggttta

ggtatctaag ctaaccaaac accaacaaaa ggctctaccc atgaagtcta ccggcaacat

catcgctgac accatctgcc gcactgcgga actaggactc accatcaccg gegcttccga

tgcaggtgat tacaccctga tcgaagcaga cgcactcgac tacacctcca cctgcccaga

atgctcccaa cctggggtgt ttcgtcatca cacccaccgg atgctcattg atttacccat

cgtcgggttt cccaccaaac tgtttatccg tctacctcge taccgcetgea ccaaccccac

atgtaagcaa aagtatttcc aagcagaact aagctgcgct gaccacggta aaaaggtcac

ccaccgggtc acccgcetgga ttttacaacg ccttgctatt gaccggatga gtgttcacgce

aaccgcgaaa gcacttgggce tagggtggga tttaacctge caactagccc tcgatatgtg

ccgtgagctg gtctataacg atcctcacca tcttgatgga gtgtatgtca ttggggtgga

tgagcataag tggtcacata atagggctaa gcatggtgat gggtttgtca ccgtgattgt

cgatatgacc gggcatcggt atgactcacg gtgtcctgec cggttattag atgtcgtcece

aggtcgtagt gctgatgctt tacggtcctg gettggetce cgeggtgaac agttccgcaa

tcagatacgg atcgtgtcca tggatggatt ccaaggctac gccacagcaa gtaaagaact
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960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740



cattccttct getegtcgeg tgatggatcec attccatgtt gtgcggcttg ctggtgacaa 1800

gctcaccgcec tgecggcaac gectccageg ggagaaatac cagegtegtg gtttaageca 1860
ggatccgttg tataaaaacc ggaagacctt gttgaccacg cacaagtggt tgagtcctcg 1920
tcagcaagaa agcttggagc agttgtgggc gtatgacaaa gactacgggg cgttaaagct 1980
tgcgtggctt gegtatcagg cgattattga ttgttatcag atgggtaata agcgtgaagce 2040
gaagaagaaa atgcggacca ttattgatca gcttcgggtg ttgaaggggce cgaataagga 2100
actcgcgcag ttgggtegta gtttgtttaa acgacttggt gatgtgttgg cgtatttcga 2160
tgttggtgtc tccaacggtc cggtcgaage gatcaacgga cggttggagc atttgegtgg 2220
gattgctcta ggtttccgta atttgaacca ctacattctg cggtgcectta tccattcagg 2280
gcagttggtc cataagatca atgcactcta aaacaggaag agcccgtaaa cctctgacta 2340
gcgtcaccct ctgattaagg cgaccgcgga tttaagagca gaggcetgcca cgagcgceatc 2400
ttcacggctg tgtgttgtac taaaagtaca gcgcacagcec gttcgtgctt gatcctecte 2460
aagccccaac gccagcaaca catgggatac ctctccggaa ccacaggcag aaccagggga 2520
gcacacaatg ccttggcgtt ccaattccag aagaacagtt tcagatccta tgctgtcgaa 2580
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gagaaaagat gcgtgtccat caatgcgcat cctaggatgt ccagtcaggt gtgctccegg

gatagtgaga acttcctcga tgaattcgcc aagatctgga taggattccg ccctggeccaa

ttccaaggca gtggcaaagg cgatagcccc cgcaacgttt tccgtgecac tacgccgecc

tttttcctgg ccgecgecat ggattaccgg ctccagggga agctttgacc ataacactce

aatcccttta ggcgcaccga atttatgacc cgacaaactt aacgcgtcaa ctcccaagtc

aaaggttaaa tgtgcagctt gcactgcatc ggtgtgaaaa ggcgtactgc ttaccgcecge

caactcagct atcggctgaa tggttcccac ctcattgttg gcataaccaa tgctgatcaa

tgtggtgtcc ggcctgactg ctttgcggag accctccggg gagatcagcec cagtgtgatc

gggggatagg taggtgatct cgaaatcatg aaacctttca agataagcag cagtttctag

gacactgtca tgctcgatcg gggtggtgat gaggtgccgg ccacgaggat tagctaagca

cgctcctttg atagcgaggt tgttggcttc tgatccacce gacgtaaacg tcacctgtgt

ggggcgtcct ccgataatge gggccacccg agttcgagca tcctccagec ccgcagaggce

gagtcttccc a
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2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3311



<210>

<211>

<212>

<213>

<220>

<223>

<400>

9
35
DNA

Artificial Sequence

primer

9

acccggggat cctctagaat gtttgtgatg cgcag

<210>

<211>

<212>

<213>

<220>

<223>

<400>

10
35
DNA

Artificial Sequence

primer

10

gtcagagagt acttacgctg atcgggaggg aaagc

<210>

<211>

11

35
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35

35



<212>

<213>

<220>

<223>

<400>

DNA

Artificial Sequence

primer

11

atcagcgtaa gtactctctg actagcgtca ccctc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

12
35
DNA

Artificial Sequence

primer

12

ctgcaggtcg actctagaaa agggattgga gtgtt

<210>

<211>

<212>

<213>

13
35
DNA

Artificial Sequence
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35

35



<220>

<223>

<400>

primer

13

atcaaaacag atatcatggc atccgacgcg ccgca

<210>

<211>

<212>

<213>

<220>

<223>

<400>

14
35
DNA

Artificial Sequence

primer

14

cgctagtcag agagtttagt caaggccccg caaca

<210>

<211>

<212>

<213>

<220>

15
35
DNA

Artificial Sequence
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35

35



<223>

<400>

atcaaaacag atatcatggc ggatgcaccc ggcgg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

primer

15

16
35
DNA

Artificial Sequence

primer

16

cgctagtcag agagttcaca agctgttaag cgaag

<210>

<211>

<212>

<213>

<220>

<223>

17
35
DNA

Artificial Sequence

primer
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35

35



<400>

17

atcaaaacag atatcatgac gaaggactgg aagac

<210>

<211>

<212>

<213>

<220>

<223>

<400>

18
35
DNA

Artificial Sequence

primer

18

cgctagtcag agagttcaga tcaccgcgag cgcect

<210>

<211>

<212>

<213>

<220>

<223>

<400>

19
35
DNA

Artificial Sequence

primer

19
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35

35



ccgatcagcg taagtggcgc ttcatgtcaa caatc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

20
35
DNA

Artificial Sequence

primer

20

cgcgtcggat geccatgatat ctgttttgat ctcct

<210>

<211>

<212>

<213>

<220>

<223>

<400>

21
35
DNA

Artificial Sequence

primer

21

gggtgcatcc gccatgatat ctgtttigat ctect
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35

35

35



<210> 22
<211> 35
<212> DNA

<213> Artificial Sequence

<220>

<223> primer

<400> 22

ccagtccttc gtcatgatat ctgttttgat ctcct

<210> 23
<211> 18
<212> DNA

<213> Artificial Sequence

<220>

<223> primer

<400> 23

aatggtccag gagctcat

<210> 24

18 /102

35

18



<211> 18
<212> DNA

<213> Artificial Sequence

<220>

<223> primer

<400> 24

gatcacctac ctatcccc

<210> 25
<211> 3161
<212> DNA

<213> Corynebacterium glutamicum

<400> 25

cggtggacga tgagggaaaa cgtttcctcg ccgcccacag aatcataaaa attttctgag

gttgtcatgg gtaccagtct aagccctggce cttacgccag taaggtgtta cccatgcgeg

aactagcact caacatggcc ggcgtcaccg tgcggcgegg cgagaaattg cttctcgacg

atatctccct ctcaattccg caagggtcge actgggcecgt acttggtcca aatggegecg

gtaaaaccac catgctgaag atcgcagcca ccttgctgta cccatcggaa ggcaccgtgg
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18

60

120

180

240

300



acatcctggg gcatcgcttt ggtcgggtgg atactcgtga gctgcggaaa acaatcggec 360

tggtggaccc gaagcaaaga tttaccaacc tgccggcecca cgaaattgtg ctgtcggggt 420
taaccgcctc caacgggttg ttgccacggt ggtcggcttc ggcttcggag ttggageggt 480
gcgctttgat gttggagttg gtgggcatga cagcgcegtge cgatcgttac tgggccgata 540
tgagccaggg cgaaaaagcc cgcaccctga ttgctegtge getgattate tcaccgaccce 600
tactgctgct tgatgaaccc accaccggcc ttgacctgcc cggacgtgaa actttgctca 660
gtgtgattga tggtttgcga gccgctcttc ctggtctgac gacagtgatg atcacccacc 720
acgtcgaaga gatcgccgcec tccacgacag atatcctcat gatcaaggac geccgceatac 780
tggcttcggg gactgtttca gaagtgatga ctcctgaaaa tttgggegeg ctgtatgaca 840
tgtcggtgtc gttggaaact gtgcgcagcec ggtggttcge gttcgatgct ctgcattaaa 900
aggggctagt tttacacaaa agtggacagc ttggtctatc attgccagaa gaccggtcct 960
tttagggcca tagaattctg attacaggag ttgatctacc ttgtcttttg acccaaacac 1020
ccagggtttc tccactgcat cgattcacgce tgggtatgag ccagacgact actacggttc 1080
gattaacacc ccaatctatg cctccaccac cttcgcgcag aacgctccaa acgaactgeg 1140
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caaaggctac gagtacaccc gtgtgggcaa ccccaccatc gtggcattag agcagaccgt

cgcagcactc gaaggcgcaa agtatggccg cgcattctcc tccggcatgg ctgcaaccga

catcctgttc cgcatcatcc tcaagccggg cgatcacatc gtcctcggca acgatgctta

cggcggaacc taccgcectga tcgacaccgt attcaccgca tggggcegtcg aatacaccgt

tgttgatacc tccgtcgtgg aagaggtcaa ggcagcgatc aaggacaaca ccaagctgat

ctgggtggaa accccaacca acccagcact tggcatcacc gacatcgaag cagtagcaaa

gctcaccgaa ggcaccaacg ccaagctggt tgttgacaac accttcgcat ccccatacct

gcagcagcca ctaaaactcg gcgcacacgc agtcctgcac tccaccacca agtacatcgg

aggacactcc gacgttgttg gcggccttgt ggttaccaac gaccaggaaa tggacgaaga

actgctgttc atgcagggcg gcatcggacc gatcccatca gttttcgatg catacctgac

cgcccgtggce ctcaagaccce ttgcagtgeg catggatcge cactgcgaca acgcagaaaa

gatcgcggaa ttcctggact cccgeccaga ggtctccacce gtgetctace caggtctgaa

gaaccaccca ggccacgaag tcgcagcgaa gecagatgaag cgcettcggeg geatgatcte

cgtccgtttc gcaggcggeg aagaagcagc taagaagttc tgtacctcca ccaaactgat
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1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



ctgtctggcc gagtccctcg gtggegtgga atccctectg gagcacccag caaccatgac

ccaccagtca gctgccggct ctcagctcga ggttcccege gacctegtge geatctccat

tggtattgaa gacattgaag acctgctcgc agatgtcgag caggccctca ataaccttta

gaaactattt ggcggcaagc agcttticaa tataagcaat gcgagcctcc accatgtagce

cgaagagttc gtcagaagtt gagacggact cttcgactgc tttacgggtc agtggcgctt

ccacatctgg gttctcatca agccatggcet taggaaccgg agcaaacaca tccggctttt

cgccctctgg acgattgtca aaggtgtagt cagaagtcag ggtgaagctg aagacatcag

ccatcatcat ctcccggatg atggttgctt ccttgaggga cagcccgata tcagtcaaga

acttcaagga ctcctcecgcea ccecgcegattc gcagtgggga agtgecctga gtagagatct

gttcatccag cgcgaccaga agaacacgtg gagtctcacg gaattggtcg cgcaatgagc

tccacagcgt atgaatagat tgccgccaat tgtccggatc aagatcgggce accttgatat

catcgatgat gcgcacccag acgcgatcaa tgatttcttg acgatttagc acatggttat

acagtgcgcg aggggtgaca cccatgtctc gggcgaggceg gttcatggtc acggcagega

atccttcgeg geccggceaatg tttaaagtge getccactat ggattcgacg gaaaggatac

22 /102

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



gttggatggg gcgtccagga cgacgtececg tggaagtgge cgeccagagtt gacgetacgg 2880

ctggtttcat agtttcgcta ggcatgttat atgacgttac gcctttttct acaagacaac 2940
cagcgttttc agcgagatac tggacatatc aactaaaatc cctgaataaa acatctaaca 3000
tgggttttat acagaaaatt catacgaaag gttgatcatg aagaagaaga ttgcggtcgt 3060
taccggagcg accggaggca tgggaattga gatcgtcaaa gacctctcce gecgaccacat 3120
tgtctacgcc ttgggccgaa atccagagcea tctggcagct ¢ 3161
<210> 26

<211> 3314

<212> DNA

<213> Corynebacterium glutamicum

<400> 26

gataccggca gctccaccga ccgtgeccat ttcatcacga accatctgge caagtgagceg 60
tccacgccta cgagtagaca cccacagcac taggtagtcc tgcactgcac cggcgaaaat 120
cacaccgagg ataatccaca aggtgcctgg caggtagccc atctgcgegg ccatgacagg 180
tccaaccaat ggaccggcac ctgcaatagc tgcaaagtgg tggccaaaaa gcacacgacg 240
atccgttggg acatagtcct tgcegtcatt aacgtattcc gccggggttg ctecgetgate 300
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tttcggctta acaactttgt attcaatcag tcgggcatag aaagaaaacg caatgatata

ggaaccaact gccgccaaaa ccagccacac agagttgatt gtttcgccac gggagaaagce

gattgctccc caacccaccg ccgcgataac cccaaagaca aggagaccaa cgcgggceggt

cggtgacatt ttaggggact tcttcacgcc tactggaagg tcagtagcegt tgctgtacac

caaatcatcg tcattgatgt tgtcagtctg ttttatggtc acgatcttta ctgttttctc 600

ttcgggtcgt ttcaaagcca ctatgcgtag aaacagcggg cagaaactgt gtgcagaaat

gcatgcagaa aaaggaaagt tcggccagat gggtgtttct gtatgccgat gatcggatct

ttgacagctg ggtatgcgac aaatcaccga gagttgttaa ticttaacaa tggaaaagta

acattgagag atgatttata ccatcctgca ccatttagag tggggctagt cataccccca

taaccctagc tgtacgcaat cgatttcaaa tcagttggaa aaagtcaaga aaattacccg

agaataaatt tataccacac agtctattgc aatagaccaa gctgttcagt agggtgcatg

ggagaagaat ttcctaataa aaactcttaa ggacctccaa atgccaaagt acgacaattc

caatgctgac cagtggggct ttgaaacccg ctccattcac gcaggccagt cagtagacgc

acagaccagc gcacgaaacc ttccgatcta ccaatccacc gctttcgtgt tcgactcege
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360

420

480

540

660

720

780

840

900

960

1020

1080

1140



tgagcacgcc aagcagcgtt tcgcacttga ggatctaggc cctgtttact cccgectcac

caacccaacc gttgaggctt tggaaaaccg catcgcttce ctcgaaggtg gegtccacge

tgtagcgttc tcctccggac aggccgcaac caccaacgcc attttgaacc tggcaggagce

gggcgaccac atcgtcacct ccccacgcct ctacggtgge accgagactc tattccttat

cactcttaac cgcctgggta tcgatgtttc cticgtggaa aaccccgacg accctgagtc

ctggcaggca gccgttcage caaacaccaa agcattcttc ggcgagactt tcgccaaccce

acaggcagac gtcctggata ttcctgeggt ggctgaagtt gcgcaccgca acagcegttec

actgatcatc gacaacacca tcgctaccge agegctegtg cgecegeteg agetcggege

agacgttgtc gtcgcttcee tcaccaagtt ctacaccgge aacggctccg gactgggegg

cgtgcttatc gacggcggaa agticgattg gactgtcgaa aaggatggaa agccagtatt

cccctacttc gtcactccag atgctgctta ccacggattg aagtacgcag accttggtgce

accagccttc ggcctcaagg ttcgegttgg ccttctacge gacaccggct ccaccctcete

cgcattcaac gcatgggctg cagtccaggg catcgacacc ctttccctge gectggageg

ccacaacgaa aacgccatca aggttgcaga attcctcaac aaccacgaga aggtggaaaa
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1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



ggttaacttc gcaggcctga aggattcccc ttggtacgca accaaggaaa agcttggcect

gaagtacacc ggctccgttc tcaccttcga gatcaagggc ggcaaggatg aggcettgggce

atttatcgac gccctgaagc tacactccaa ccttgcaaac atcggcgatg ttcgcteect

cgttgttcac ccagcaacca ccacccattc acagtccgac gaagetggcec tggcacgegce

gggcgttacc cagtccaccg tccgectgte cgttggcatc gagaccattg atgatatcat

cgctgacctc gaaggcggct ttgctgcaat ctagctttaa atagactcac cccagtgctt

aaagcgctgg gtttttcttt ttcagactcg tgagaatgca aactagacta gacagagctg

tccatataca ctggacgaag ttttagtctt gtccacccag aacaggceggt tattttcatg

cccaccctcg cgccttcagg tcaacttgaa atccaagcga tcggtgatgt ctccaccgaa

gccggagcaa tcattacaaa cgctgaaatc gectatcacc getggggtga ataccgegta

gataaagaag gacgcagcaa tgtcgttctc atcgaacacg ccctcactgg agattccaac

gcagccgatt ggtgggcetga cttgetcggt cccggcaaag ccatcaacac tgatatttac

tgcgtgatct gtaccaacgt catcggtggt tgcaacggtt ccaccggacc tggctccatg

catccagatg gaaatttctg gggtaatcgc ttcccecgeca cgtecattcg tgatcaggta
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2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



aacgccgaaa aacaattcct cgacgcactc ggcatcacca cggtcgecge agtacttggt 2880

ggttccatgg gtggtgeccg caccctagag tgggecgceaa tgtacccaga aactgttgge 2940
gcagctgcetg ttettgcagt ttctgcacge geccagegect ggcaaatcgg cattcaatcc 3000
gcccaaatta aggcgattga aaacgaccac cactggcacg aaggcaacta ctacgaatcc 3060
ggctgcaacc cagccaccgg actcggcgec geccgacgca tcgeccacct cacctacegt 3120
ggcgaactag aaatcgacga acgcttcggc accaaagccc aaaagaacga aaacccactc 3180
ggtccctacc gcaageccga ccagegcttc geegtggaat cetacttgga ctaccaagca 3240
gacaagctag tacagcgttt cgacgccggc tectacgtet tgctcaccga cgecctcaac 3300
cgccacgaca ttgg 3314
<210> 27

<211> 43

<212> DNA

<213> Artificial Sequence

<220>

<223> primer
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<400>

27

gaattcgagc tcggtacccg ggccagtaag gtgttaccca tge

<210>

<211>

<212>

<213>

<220>

<223>

<400>

28
57
DNA

Artificial Sequence

primer

28

ctgcttgccg ccaaatagtt tagtactggt agatcaactc ctgtaatcag aattcta

<210>

<211>

<212>

<213>

<220>

<223>

<400>

29
57
DNA

Artificial Sequence

primer

29
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57

43



tagaattctg attacaggag ttgatctacc agtactaaac tatttggcgg caagcag

<210>

<211>

<212>

<213>

<220>

<223>

<400>

30
43
DNA

Artificial Sequence

primer

30

tcgactctag aggatccccg ggcgatctca attcccatge ctc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

31
35
DNA

Artificial Sequence

primer

31

tcgagctcgg tacccctgca atagctgcaa agtgg
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57

43

35



<210>

<211>

<212>

<213>

<220>

<223>

<400>

32
35
DNA

Artificial Sequence

primer

32

tgagtctatt taaagcgggt aattttcttg acttt

<210>

<211>

<212>

<213>

<220>

<223>

<400>

33
35
DNA

Artificial Sequence

primer

33

caagaaaatt acccgcttta aatagactca cccca

<210>

34

30/102

35

35



<211>

<212>

<213>

<220>

<223>

<400>

35
DNA

Artificial Sequence

primer

34

ctctagagga tccecgcctt aatttgggeg gattg

<210> 35

<211> 20

<212> DNA
<213> Artificial Sequence
<220>

<223> primer
<400> 35
ttcctggtct gacgacagtg
<210> 36

<211> 21

<212> DNA
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35

20



<213>

<220>

<223>

<400>

Artificial Sequence

primer

36

gatgtcttca gcttcaccct g

<210>

<211>

<212>

<213>

<220>

<223>

<400>

37
20
DNA

Artificial Sequence

primer

37

ccgaggataa tccacaaggt

<210>

<211>

<212>

<213>

38
20
DNA

Artificial Sequence
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21

20



<220>

<223> primer

<400> 38
cgaagcgttc gtcgatttct
<210> 39

<211> 5666
<212> DNA

<213> Corynebacterium glutamicum

<400> 39

tgtcatgctt ccggaggtge gcagggcetcg agactccgga aagctatttg ccactccgat

gtttgggtca ctcgacgaga tacgtgctga tcacctaatt tggtgcacag ggtttcggec

ggcgattagg ccagttcgtc aacttctcaa acacggacaa ccaaaggttc ctggtcttta

tttagtaggc tacggagatt ggacgggacc tgggtctgcg actatcacag gggtcgggcet

ttatgccaag cgagcagcca aagagattgc cgcgtcagtc ggcaaagtcg ttaaatagtt

tgaaggctaa gaacttaatg ttaaagcgaa aattgttttg acacctcaac taatgcagcg

atgcgttctt tccagaatgc tttcatgaca gggatgctgt cttgatcagg caggcgtctg
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20

60

120

180

240

300

360

420



tgctggatgc cgaagcetgga tttattgtcg cctttggagg tgaagttgac gctcactcga

gaatcatcgg ccaaccattt ggcattgaat gttctaggtt cggaggcgga ggttttctca

attagtgcgg gatcgagcca ctgegeccge aggtcategt ctccgaagag cttccacact

ttttcgaccg gcaggttaag ggttttggag gcattggccg cgaacccatc getggtcatc

ccgggtttgc gcatgccacg ttcgtattca taaccaatcg cgatgccttg agcccaccag

ccactgacat caaagttgtc cacgatgtgc tttgcgatgt gggtgtgagt ccaagaggtg

gcttttacgt cgtcaagcaa ttttagccac tcttcccacg getttcecggt geegttgagg

atagcttcag gggacatgcc tggtgttgag ccttgcggag tggagtcagt catgcgaccg

agactagtgg cgctttgect gtgttgctta ggecggcegttg aaaatgaact acgaatgaaa

agttcgggaa ttgtctaatc cgtactaagc tgtctacaca atgtctactt cagttacttc

accagcccac aacaacgcac attcctccga atttttggat gegttggcaa accatgtgtt

gatcggcgac ggcgcecatgg gcacccagct ccaaggcttt gacctggacg tggaaaagga

tttccttgat ctggaggggt gtaatgagat tctcaacgac acccgcecctg atgtgttgag

gcagattcac cgcgcctact ttgaggcggg agctgacttg gttgagacca atacttttgg
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480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



ttgcaacctg ccgaacttgg cggattatga catcgctgat cgttgcegtg agettgecta 1320

caagggcact gcagtggcta gggaagtggc tgatgagatg gggccgggec gaaacggcat 1380
gcggcegttte gtggttggtt ccctgggacce tggaacgaag cttccatcge tgggecatge 1440
accgtatgca gatttgcgtg ggcactacaa ggaagcagcg cttggcatca tcgacggtgg 1500
tggcgatgcc tttttgattg agactgctca ggacttgctt caggtcaagg ctgecggttca 1560
cggcgttcaa gatgccatgg ctgaacttga tacattcttg cccattattt gccacgtcac 1620
cgtagagacc accggcacca tgctcatggg ttctgagatc ggtgececgegt tgacagegcet 1680
gcagccactg ggtatcgaca tgattggtct gaactgcgcec accggceccag atgagatgag 1740
cgagcacctg cgttacctgt ccaagcacgc cgatattcct gtgtcggtga tgectaacge 1800
aggtcttcet gtcctgggta aaaacggtge agaataccca cttgaggcetg aggatttgge 1860
gcaggcgctg getggatteg tetccgaata tggectgtee atggtgggtg gttgttgtgg 1920
caccacacct gagcacatcc gtgcggtceg cgatgeggtg gttggtgttc cagagcagga 1980
aacctccaca ctgaccaaga tccctgcagg cectgttgag caggcectcee gecgaggtgga 2040
gaaagaggac tccgtcgegt cgcetgtacac ctcggtgeca ttgtcccagg aaaccggceat 2100
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ttccatgatc ggtgagcgca ccaactccaa cggttccaag gceattccgtg aggcaatgct 2160

gtctggcegat tgggaaaagt gtgtggatat tgccaagcag caaacccgeg atggtgcaca 2220
catgctggat ctttgtgtgg attacgtggg acgagacggc accgccgata tggcgaccitt 2280
ggcagcactt cttgctacca gctccacttt gccaatcatg attgactcca ccgagccaga 2340
ggttattcgc acaggccttg agcacttggg tggacgaagc atcgttaact ccgtcaactt 2400
tgaagacggc gatggccctg agtcccgcta ccagegceatc atgaaactgg taaagcagca 2460
cggtgcggcc gtggttgegce tgaccattga tgaggaaggc caggcacgta ccgctgagca 2520
caaggtgcgc attgctaaac gactgattga cgatatcacc ggcagctacg gectggatat 2580
caaagacatc gttgtggact gcctgacctt cccgatctct actggccagg aagaaaccag 2640
gcgagatggc attgaaacca tcgaagccat ccgcgagcetg aagaagctct acccagaaat 2700
ccacaccacc ctgggtctgt ccaatatttc cttcggectg aaccctgetg cacgeccaggt 2760
tcttaactct gtgttcctca atgagtgcat tgaggcetggt ctggactctg cgattgegea 2820
cagctccaag attttgccga tgaaccgcat tgatgatcge cagcgcgaag tggcegttgga 2880
tatggtctat gatcgccgca ccgaggatta cgatccgetg caggaattca tgcagcetgtt 2940
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tgagggcgtt tctgectgecg atgccaagga tgctcgegcet gaacagetgg cegctatgec

tttgtttgag cgtttggcac agcgcatcat cgacggcgat aagaatggcc ttgaggatga

tctggaagca ggcatgaagg agaagtctcc tattgcgatc atcaacgagg accttctcaa

cggcatgaag accgtgggtg agctgtttgg ttccggacag atgcagctgce cattcgtgct

gcaatcggca gaaaccatga aaactgcggt ggcctatttg gaaccgttca tggaagagga

agcagaagct accggatctg cgcaggcaga gggcaagggc aaaatcgtcg tggccaccgt

caagggtgac gtgcacgata tcggcaagaa cttggtggac atcattttgt ccaacaacgg

ttacgacgtg gtgaacttgg gcatcaagca gccactgtcc gccatgttgg aagcagcgga

agaacacaaa gcagacgtca tcggcatgtc gggacttctt gtgaagtcca ccgtggtgat

gaaggaaaac cttgaggaga tgaacaacgc cggcgcatcc aattacccag tcatttiggg

tggcgcetgeg ctgacgcegta cctacgtgga aaacgatctc aacgaggtgt acaccggtga

ggtgtactac gcccgtgatg ctttcgaggg cctgegectg atggatgagg tgatggcaga

aaagcgtggt gaaggacttg atcccaactc accagaagct attgagcagg cgaagaagaa

ggcggaacgt aaggctcgta atgagcgttc ccgcaagatt gccgcggagce gtaaagctaa
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3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780



tgcggctecce gtgattgttc cggagcegttc tgatgtctcc accgatactc caaccgegge

accaccgttc tggggaaccc gcattgtcaa gggtctgccc ttggcggagt tcttgggcaa

ccttgatgag cgcgccttgt tcatggggca gtggggtctg aaatccacce gcggcaacga

gggtccaagc tatgaggatt tggtggaaac tgaaggccga ccacgcctge getactggct

ggatcgcctg aagtctgagg gceattttgga ccacgtggcc ttggtgtatg gctacttcce

agcggtcgecg gaaggegatg acgtggtgat cttggaatcc ccggatccac acgcagccga

acgcatgcgc tttagcttcc cacgccagca gegeggceagg ttettgtgeca tcgeggatit

cattcgccca cgcgagcaag ctgtcaagga cggccaagtg gacgtcatge cattccagcet

ggtcaccatg ggtaatccta ttgctgattt cgccaacgag ttgttcgcag ccaatgaata

ccgcgagtac ttggaagttc acggcatcgg cgtgcagctc accgaagcat tggccgagta

ctggcactcc cgagtgcgca gecgaactcaa getgaacgac ggtggatcetg tcgcetgattt

tgatccagaa gacaagacca agttcttcga cctggattac cgcggcgcecc gcettctectt

tggttacggt tcttgeectg atctggaaga ccgegcaaag ctggtggaat tgctcgagec

aggccgtatc ggcgtggagt tgtccgagga actccagctg cacccagagc agtccacaga
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3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620



cgcgtttgtg ctctaccacc cagaggcaaa gtactttaac gtctaacacc tttgagaggg

aaaactttcc cgcacattgc agatcgtgcc actttaacta aggttgacgg catgattaag

gcgattttct gggacatgga cggcacgatg gtggactctg agccacagtg gggcattgct

acctacgagc tcagcgaagc catgggccgce cgcectcacce cggagctceg ggaactcacc

gtcggctecga gectgeecgeg caccatgegc ttatgcgcag agcacgcagg cattacattg

agcgacgcegg actacgagcg ctaccgggct ggcatgttcg cccgggteca tgagcttttc

gacgaatccc tcgtcccaaa tccaggcegtc accgaactcce tgacagagtt gaaggccctc

gagatcccca tgttggtcac caccaacaca gagcgcgatc tcgcgacccg ttcagtcgea

gccgtgggaa atgagttctt catcggttct atcgetggtg atgaagtccc aacagcaaag

ccagcccccg acatgtacct cgaagcagca cgacgtgtgg gctttgaccc atcagagtgce

ctcgtgttcg aagattccta caacggceatg ctgggegcetg ttactgcagg ttgcegegte

attggtctgc acccagaaga agtccaagcg ccagaaggtg tagtgccttt gcgttccctc

cacggtaaaa actctttcga aggtgtcacc gctgagatgg tcactgcctg gtaccaccag

atcgagccgg caggtgtcgc aaaataaaac caggtggggg agtgaaatta ttcgactaat
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4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460



atcctccecc aaacacacat tgataactgt tgtgtggaag aatgtaccga gtgaagacat

ttgactcgct gtacgaagaa cttcttaacc gtgctcagac ccgcecctgaa gggtctggaa

ccgtggcecgc cttggataaa ggcatccatc atctaggtaa gaaggtcatc gaagaagccg

gagaggtctg gattgcagcc gagtat

<210> 40
<211> 3613
<212> DNA

<213> Corynebacterium glutamicum

<400> 40

tcctgtgggg tgaacttgac ctgtgetggg ccacgacgtc cgaaaacgtg cacttcagtg

gccttgtttt ctttgaggga gtcgtagacg ttgtcggaaa tttcggtgac tttgagcetcg

tcgcectgtct tagccaggat gcgggcetacg tcgaggecga cgttaccaac geccgataaca

gcgacggact gtgcagacag atcccaggag cgctcgaagc gtgggttgec gtcgtagaag

ccaacgaact cgccggcacc gaaggagcct tctgcttcaa ttccggggat gttgaggtceg

cggtctgcaa ctgcgeccggt ggagaacacg actgcatcgt agtagtcgeg gagttcttcg

acggtgatgt ctttgccgat ttcaatgtta ccgagcaggce gcaggcegtgg cttgtccaac
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5520

5580

5640

5666

60

120

180

240

300

360

420



acgttgtgca gggacttaac gatgcccttg atgcgtgggt ggtctggagc aacgccgtaa 480

cggatgagtc cgaacggtgc aggcatttgc tcgaaaaggt caacgaacac ttcgcgctct 540
tcattgcgga tgaggaggtc ggatgcgtaa atgccagcag ggccagctcc gatgacggct 600
acgcgcaggg gagttgtcat gtgtttgaag ttgcctttcg tgagceccttt tatggaaaca 660
agggtgtgaa aatcaagtag ttaaaggtgt ttcaagtcca ggctgtttaa cactcctaga 720
ccgcttggtc tgtaaacgta gcagcgaaat gcgacaatgc gaagactttt gettaattaa 780
attcaaactc catgaaaaaa ctagacagat cggtctatta tattcacggt gaacctaacc 840
taatatcccc aggttaattc atttaaacgg gcattaggtg actccattgc tttcagtctc 900
atgaatctaa tggttggtct agacagagcg gtacgtctaa gtttgcggat agatcaaacc 960
gagtgacatg tacttcacta gctctttaag gattaactcc ccatgacaac aaccaccgga 1020
agtgcccggce cagcacgtge cgccaggaag cctaagcccg aaggccaatg gaaaatcgac 1080
ggcaccgagc cgcttaacca tgccgaggaa attaagcaag aagaacccgc ttttgctgtc 1140
aagcagcggg tcattgatat ttactccaag cagggttttt cttccattgc accggatgac 1200
attgccccac gctttaagtg gttgggcatt tacacccage gtaagcagga tetgggeggt 1260
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gaactgaccg gtcagcttcc tgatgatgag ctgcaggatg agtacttcat gatgcgtgtg 1320

cgttttgatg gcggactggc ttcceetgag cgectgegtg cecgtgggtga aatttctagg 1380
gattatgctc gttccaccgc ggacttcacc gaccgccaga acattcagct gcactggatt 1440
cgtattgaag atgtgcctgc gatctgggag aagctagaaa ccgtcggact gtccaccatg 1500
cttggttgcg gtgacgttcc acgtgttatc ttgggctcec cagtttctgg cgtagetgct 1560
gaagagctga tcgatgccac cccggctatc gatgcgattc gtgagcgcta cctagacaag 1620
gaagagttcc acaaccttcc tcgtaagttt aagactgcta tcactggcaa ccagegcecag 1680
gatgttaccc acgaaatcca ggacgtttcc ttcgttcctt cgattcaccc agaattcgge 1740
ccaggatttg agtgctttgt gggcggtggce ctgtccacca acccaatgct tgctcageca 1800
cttggttctt ggattccact tgatgaggtt ccagaagtgt gggctggegt cgccggaatt 1860
ttccgegact acggcttccg acgectgegt aaccgtgcete gectcaagtt cttggtggea 1920
cagtggggta ttgagaagtt ccgtgaagtt cttgagaccg aatacctcga gcgcaagctg 1980
atcgatggcc cagttgttac caccaaccct ggctaccgtg accacattgg cattcaccca 2040
caaaaggacg gcaagttcta cctcggtgtg aagccaaccg ttggacacac caccggtgag 2100
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cagctcattg ccattgctga tgttgcagaa aagcacggca tcaccaggat tcgtaccacg 2160

gcggaaaagg aactgctctt cctcgatatt gagagaaaga accttactac cgttgcacge 2220
gacctggatg aaatcggact gtactcttca ccttccgagt tccgecgegg catcatttee 2280
tgcaccggct tggagttctg caagcettgeg cacgcaacca ccaagtcacg agcaattgag 2340
cttgtcgacg aactggaaga gcgcctcggce gatttggatg ttcccatcaa gattgcactg 2400
aacggttgcc ctaactcttg tgcacgcacc caggtttccg acatcggatt caagggacag 2460
accgtcactg atgctgacgg caaccgcgtt gaaggtttcc aggttcacct gggeggttcc 2520
atgaacttgg atccaaactt cggacgcaag ctcaagggcc acaaggttat tgccgatgaa 2580
gtgggagagt acgtcactcg cgttgttacc cacttcaagg aacagcgcca cgaggacgag 2640
cacttccgeg attgggtcca gecgggecgcet gaggaagatt tggtgtgagt cttcggagga 2700
aacccaatcc caaccgcaac caccctctgt actgcccata ctgcgcggga gaagttcttt 2760
tccccgatga gcaaacagaa ttcgegtggat tgtgtgegga ttgcaccaga gtttttgaag 2820
tgaaatatca cggccaggac gatccagtgc acaggccagc accagcaaag tccacatcge 2880
aagcattaaa agaatctctc gaaagacaca aaagaggtga gtcgcaacaa tgagctttca 2940

43 /102



actagttaac gccctgaaaa atactggttc ggtaaaagat cccgagatct cacccgaagg

acctcgcacg accacaccgt tgtcaccaga ggtagcaaaa cataacgagg aactcgtcga

aaagcatgct gctgcegttgt atgacgccag cgcgcaagag atcctggaat ggacagccga

gcacgcgccg ggcgctattg cagtgacctt gagcatggaa aacaccgtge tggcggagcet

ggctgcgegg cacctgecgg aagctgattt cctctttttg gacaccggtt accacttcaa

ggagaccctt gaagttgccc gtcaggtaga tgagcgctat tcccagaagc ttgtcaccgce

gctgccgatc ctcaagcgca cggagcagga ttccatttat ggtctcaacc tgtaccgcag

caacccagcg gcgtgetgec gaatgcgcaa agttgaaccg ctggcggcegt cgttaagccc

atacgctggc tggatcaccg gcctgegeceg cgctgatgge ccaaccegtg ctcaagcccce

tgcgctgagce ttggatgcca ccggcaggct caagatttct ccaattatca cctggtcatt

ggaggaaacc aacgagttca ttgcggacaa caacctcatc gatcacccac ttacccatca

gggttatcca tca

<210> 41

<211> 35

44 /102

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3613



<212>

<213>

<220>

<223>

<400>

DNA

Artificial Sequence

primer

41

caacgaaagg aaacaatgtc tacttcagtt acttc

<210>

<211>

<212>

<213>

<220>

<223>

<400>

42
35
DNA

Artificial Sequence

primer

42

tagtcagaga gtgatttaga cgttaaagta ctttg

<210>

<211>

<212>

<213>

43
35
DNA

Artificial Sequence

45/102

35

35



<220>

<223>

<400>

atcaaaacag atatcatgac aacaaccacc ggaag

<210>

<211>

<212>

<213>

<220>

<223>

<400>

primer

43

44
35
DNA

Artificial Sequence

primer

44

cgctagtcag agagttcaca ccaaatcttc ctcag

<210>

<211>

<212>

<213>

<220>

45
35
DNA

Artificial Sequence

46 /102

35



<223>

<400>

primer

45

ccgatcagcg taagtagaaa catcccagcg ctact

<210>

<211>

<212>

<213>

<220>

<223>

<400>

46
35
DNA

Artificial Sequence

primer

46

aactgaagta gacattgttt cctttcgttg ggtac

<210>

<211>

<212>

<213>

<220>

<223>

47
35
DNA

Artificial Sequence

primer

47 /102

35

35



<400>

47

tactttaacg tctaaggtac cggcgcttca tgtca

<210>

<211>

<212>

<213>

<220>

<223>

<400>

48
35
DNA

Artificial Sequence

primer

48

ggtggttgtt gtcatgatat ctgttttgat ctect

<210>

<211>

<212>

<213>

<400>

49
3261
DNA

Corynebacterium glutamicum

49

cctcactggc gaacacggcc gactcctgga acagcgcaac atggcatgga cgaaactcaa

cgaaatccca ggtgtcagct gtgtgaaacc aatgggagct ctatacgegt tccccaagcet

48 /102

35

35

120

60



cgaccccaac gtgtacgaaa tccacgacga cacccaactc atgctggatc ttctcegtgce 180

cgagaaaatc ctcatggttc agggcactgg cttcaactgg ccacatcacg atcacttccg 240
agtggtcacc ctgccatggg catcccagtt ggaaaacgca attgagcgcc tgggtaactt 300
cctgtccact tacaagcagt agtagttgtt aggattcacc acgaatctca ggatttttga 360
gattcgtggt gaatttttgc gttttccagt caggctcctg caactttcgg accgatttca 420
gaggggcgga gctggtttgt ggtggatcct tgaaatggaa cctcgcagga agctttcagg 480
aagaccaagt tgggcctagg ggtggcggga ttgcaaaaat ccgtccecgg ttcgecatga 540
aatgctgatt ttgatcgaat ctttgcgcta actgtagggc gggttcaggg ggtgaatgca 600
ccacgagcaa cccgaagggt gcgaagtggg cattcgtaga acaatcccag aggaaagecg 660
tacggctttc ctcgacatga tcaatcaagg tatgtcaggt cttgctgcgt ctacagcggt 720
cggggtcagt gaattcaccg ggcgaaagtg ggcgaaggcec geccggggtga aactgacccg 780
cggcccgcga ggtggcaatg cttttgacac cgccgagaaa cttgagattg cagccagcat 840
gctagagaaa ggatgcctac cccgagaaat cggcgagtat gtcggcatga ctcgggecaa 900
tatatcccta tggcgcaaac aaggcccaga caagcttcgec caacgcgcag ccaccttgeg 960

49 /102



caccggcaag cgagcagctg aattcatcca cgccceggtg atgggccctt attatgggcc 1020

acgcacactc catcaagtgt tgcgtgagga ctacacaaca ctgtttgacg agttatctgc 1080
gttggggttg ccagcacagg tgtgtggggc cttacttcat cttgctccac caccatcatt 1140
acgcttttct tatatgtegt gtgtagtgcec gttatttgct gatgaaatca aagtcgtagg 1200
acaaggcaca cgattatcgt tagaagagaa aatgatgatc caacgtttcc atgacaccgg 1260
ggtcagtgca gcagaaatcg gtcgacgcct gggtcggtgt cggcaaacaa tttccaggga 1320
acttcgacgt ggtcaagatg atgatggacg ttatcgtgca cgcgactcct atgaaggtge 1380
gatcaggaaa ctagcgcgtc cgaaaacacc gaaacttgat gccaatcgta ggcttcgggce 1440
tgtggtggtc gaggcgttga ataataaatt atctccggag cagatttctg gtcttttage 1500
caccgagcat gctaacgata gctctatgca gattagtcat gaaactattt accaggcegtt 1560
atatgttcaa ggtaaagggg cgttgcgtga tgaattgaag gtggagaaat ttcttcgtac 1620
cggtcggaag ggacgtaaac cgcagtcgaa gttgccatcg agaggtaagce cgtgggtgga 1680
gggtgcgttg attagtcaac gcccagcaga agttgctgat cgtgcetgtge ctgggcactg 1740
ggagggcgat ttagtaattg gtggtgaaaa ccaagcgaca gcgttggtga cgttggtgga 1800

50/102



gcgcacgagc cggttgacgt tgattaageg gttgggggtt aatcatgagg cgtcgactgt 1860

gacggatgceg ttggtggaga tgatgggtga tttgccgceag gegttgegtc ggagtttgac 1920
gtgggatcag ggtgtggaga tggcagagca tgcgeggttt agegtggtga ccaagtgtce 1980
ggtgtttttc tgtgatcctc attcgcecgtg gcagecgtggg tcgaatgaga atacgaatgg 2040
attggtcagg gattttttcc cgaagggcac taattttgct aaagtaagtg acgaagaagt 2100
tcagcgggca caggatctge tgaattaccg gccgecggaaa atgcatggtt ttaaaagegce 2160
gacgcaggta tatgaaaaaa tcgtagttgg tgcatccacc gattgaattc gcctaggaga 2220
ttgtacgaaa attcgttcgg ctttcggatt tcctggcgat ctgagacgag aagttgaaca 2280
gctaacctgc agaaaccttg caagaatcac aacagcccca atggcctcaa aagtcacgec 2340
ctcagaatcg ctgccaggceg tctaaatcece ctaaaacggg acaataggtc actgggegat 2400
cccaagccct taaaacgtga tccttaaata cccactgtcc tetattctgg gttaggcttc 2460
actgggtaaa agtgcctgcc tatgcctgaa acttgagcat ggcaacagca aggagacacc 2520
gtgggaaaac atgcagctga aacatcggaa ccgaagaaaa attcaccgtg gcgcattggt 2580
ttgttgacgt ttttgatttc ttcagttgtc gtgacgctgg tgggcatggt gatgctgtgg 2640

51/102



ccggattctg atgatgtggt gttggcggat aacttttcge agacgtttgc gggaaatcat 2700

gagcaggtgg atggaacgat cacgctcgtt gataattctg cgtgtaattc gccagacacc 2760
ggccgagttt ttgcggaaag ccccacgatt tetgecggage cggcaacgtt ggagtgegtg 2820
cgtgcactcg tagacatcac atcgggtgcc aatgaggggc agaaaactca gctgatcact 2880
tacgcgcaac ctggtgatcc ggagttttcc gagggcgaca agatccgeat ggtggaaaca 2940
ccggatacaa atggcgagat catctacacc tttgctgatt accagcgegg accggcegttg 3000
atcatttggg gtgtggttct cattgtggcg atgggagctt tcgcggegtg gecgaggtgtg 3060
cgtgcgcetgg ttggtttggt cgtcaccttg ggaattgttg gtattttctt gctgccagga 3120
ttggccagceg ggcacgatge gatgtggttg gegetggtgt gtggegegge gatcttgttg 3180
attgtggtgc cgatggttca cggaatcaac tggaaatcgg cagctgegtt ggcgggceacg 3240
ctggtggcat tgttgttgtc g 3261
<210> 50

<211> 40

<212> DNA

<213> Artificial Sequence

52/102



<220>

<223>

<400>

primer

50

gtacccgggg atcctctaga cctgggtaac ttcctgtcca

<210>

<211>

<212>

<213>

<220>

<223>

<400>

51
35
DNA

Artificial Sequence

primer

51

caggttagca gtacttctca agtttctcgg cggtg

<210>

<211>

<212>

<213>

<220>

<223>

52
35
DNA

Artificial Sequence

primer

53/102

40

35



<400>

52

aacttgagaa gtactgctaa cctgcagaaa ccttg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

53
40
DNA

Artificial Sequence

primer

53

gcctgcaggt cgactctaga ctccgcagaa atcgtgggge

<210>

<211>

<212>

<213>

<220>

<223>

54
35
DNA

Artificial Sequence

primer

54 /102

35

40



<400>

54

cgccgagaaa cttgagaagt ggcgcttcat gtcaa

<210>

<211>

<212>

<213>

<220>

<223>

<400>

55
35
DNA

Artificial Sequence

primer

55

ctgcaggtta gcagtttagt caaggccccg caaca

<210>

<211>

<212>

<213>

<220>

<223>

<400>

56
35
DNA

Artificial Sequence

primer

56

ctgcaggtta gcagttcaca agctgttaag cgaag

55/102

35

35

35



<210>

<211>

<212>

<213>

<220>

<223>

<400>

57
35
DNA

Artificial Sequence

primer

57

ctgcaggtta gcagttcaga tcaccgcgag cgcct

<210>

<211>

<212>

<213>

<220>

<223>

<400>

58
20
DNA

Artificial Sequence

primer

58

ttctccgtge cgagaaaatc

56 /102

35

20



<210> 59
<211> 20
<212> DNA

<213> Artificial Sequence

<220>

<223> primer

<400> 59
gtagatgatc tcgcecatttg
<210> 60

<211> 394
<212> PRT

<213> Chromobacterium violaceum

<400> 60

Met Ala Ser Asp Ala Pro His Leu Pro Leu His Pro Glu Thr Leu Ala

1 5 10 15

lle Arg Ala Gly Leu Glu Thr Ser GIn Phe Asn Glu His Ser GIn Gly

20 25 30

Leu Phe Leu Thr Ser Ser Phe Thr Tyr Glu Ser Ala Ala GIn Ala Ala

35 40 45

57 /102

20



Ala Met Phe Leu Gly Glu lle Asp Gly Tyr Thr Tyr Ser Arg Phe Thr

50 55 60

Asn Pro Thr Val Ala Ala Phe GIn His Arg Leu Ala GIn Met Glu Gly

65 70 75 80

Gly Glu Arg Ala lle Ala Thr Ala Thr Gly Met Ala Ala lle GIn Ala

85 90 95

lle Met Met Thr Leu Leu GIn Ala Gly Asp His lle Val Ser Ser GIn

100 105 110

Ser Leu Phe Gly Ser Thr Thr Asn Leu Phe Ala Asn GIn Leu Ala Lys

115 120 125

Phe Ala Val Ala Thr Asp Phe Val Asp Ala Arg Asp Leu Ser Ala Trp

130 135 140

Arg Glu Ala Leu Arg Pro Asn Thr Lys Leu Leu Phe Leu Glu Thr Pro

145 150 155 160

Ser Asn Pro Leu Thr Glu Val Ala Asp lle Ala Ala lle Ala Asp lle

165 170 175

Ala His Ala His Gly Ala Leu Leu Val Val Asp Asn Ser Phe Cys Ser

180 185 190

Pro Ala Leu GIn GIn Pro Leu Lys Leu Gly Ala Asp Leu Val Met His

58 /102



195 200 205

Ser Ala Thr Lys Phe lle Asp Gly His Gly Arg Val Met Gly Gly Ala

210 215 220

Val Val Gly Ser Asp Lys Leu Val Glu GIn Val Tyr Leu His Val Arg

225 230 235 240

Ala Ala Gly Pro Ser Leu Ala Pro Phe Asn Ala Trp Thr Leu Leu Ser

245 250 255

Gly Leu Glu Thr Leu His Leu Arg Met Glu Lys His Ser Ala Asn Ala

260 265 270

Leu Glu Leu Ala Arg Trp Leu Glu Ala GIn Pro Asn Val Glu Arg Val

275 280 285

Tyr Tyr Pro Gly Leu Glu Ser His Pro GIn His Glu Leu Ala Leu Arg

290 295 300

GIn GIn Lys Ser Gly Gly Ala Val Val Ser Phe Val Val Lys Gly Gly

305 310 315 320

Arg Lys Ala Ala Trp Lys Val Val Asp Ala Val Arg Val lle Ser Arg

325 330 335

Thr Ala Asn Leu Gly Asp Val Lys Thr Thr Leu Thr His Pro Ala Ser

340 345 350

59/102



Thr Thr His Ala Arg Val Thr GIn Glu Ala Arg Glu Arg Ala Gly lle

355 360 365

Val Glu Gly Leu Leu Arg Val Ser Val Gly Leu Glu Asn Val Arg Asp

370 375 380

Leu GIn GIn Asp Leu Leu Arg Gly Leu Asp

385 390
<210> 61

<211> 399

<212> PRT

<213> Unknown

<220>

<223> Hyphomonas neptunium

<400> 61
Met Ala Asp Ala Pro Gly Gly Asp Lys Lys Gly Trp Lys Pro Ala Thr

1 5 10 15

GIn Ala Val Arg Gly Gly Leu Met Arg Ser GIn His Gly Glu lle Ser

20 25 30

Glu Ala Leu Tyr Leu Thr Ser Gly Tyr Ala Tyr Asp Ser Ala Glu GIn

60 /102



35 40 45

Ala Met Arg Arg Met Ala Gly Glu Glu Glu Gly Phe Val Tyr Ser Arg

50 55 60

Tyr Gly Ser Pro Thr Asn Glu Met Leu GIn GIn Arg Leu Ala Leu lle

65 70 75

Glu Gly Ala Glu Ala Cys Arg Val Thr Gly Ser Gly Met Gly Ala lle

85 90

Ser Ser Ala lle Leu Ala Pro Leu Lys Ala Gly Asp Arg Val Val Ala

100 105 110

Ala Thr Ala Leu Phe Gly Ser Cys Arg Trp lle lle Ala Asn GIn Met

115 120 125

Pro Lys Phe Gly lle Glu Ala Val Phe Val Asp Gly Ala Asp Leu Asp

130 135 140

Ala Trp Lys Arg Glu lle Asp Lys Gly Cys GIn Leu Val Leu lle Glu

145 150 155

Ser Pro Ala Asn Pro Leu Leu Asp Gly Val Asp lle Glu Ala Val Ala

165 170 175

Arg Leu Ala Lys Ala Ala Gly Ala Leu Leu Val Val Asp Asn Val Phe

180 185 190

61/102

80

160



Ala Thr Pro Val Leu GIn Arg Pro Leu Glu Met Gly Ala Asp Val lle

195 200 205

Ala Tyr Ser Ala Thr Lys His Met Asp Gly GIn Gly Arg Val Leu Leu

210 215 220

Gly Ala lle Leu Thr Asp Ala Lys Arg Met Ser Asp Val Tyr Asp Pro

225 230 235 240

Trp Leu Arg His Met Gly Pro Ala Ala Ser Pro Phe Asn Ala Trp Val

245 250 255

Val Leu Lys Gly Leu Glu Thr Met GIn Leu Arg Val Glu Ala Gin Ser

260 265 270

Arg Thr Ala Ala Arg Leu Ala Asp Val Leu Ala Asp His Pro Ala Val

275 280 285

Asn Ala Val Arg Tyr Pro His Arg Lys Asp His Pro His Tyr Glu Val

290 295 300

His Lys Arg GIn Met Lys Ser Gly Gly Thr Leu Leu Ala Leu Ser Leu

305 310 315 320

Lys Gly Gly GiIn Asp Ala Ala Phe Arg Phe Leu Asn Gly Leu GIn Leu

325 330 335

62 /102



Val Asp lle Cys Asn Asn Leu Gly Asp Thr Lys Ser Leu Ala Cys His

340 345 350

Pro Ser Thr Thr Thr His Arg Ala Leu Ser Asp Glu Asp GIn Ala Ala

355 360 365

Met Gly Leu Asp Arg Ser Trp Val Arg Leu Ser Val Gly Leu Glu Asp

370 375 380

Ala Asp Asp Leu Glu Ala Asp Leu Leu Ala Ser Leu Asn Ser Leu

385 390 395
<210> 62

<211> 393

<212> PRT

<213> Rhodobacter sphaeroides

<400> 62

Met Thr Lys Asp Trp Lys Thr Arg Thr GIn Leu Val His Gly Gly Ser

1 5 10 15

Arg Arg Ser GIn Tyr Gly Glu Met Ala Glu Ala lle Phe Leu Thr GIn

20 25 30

Gly Phe Val Tyr Asp Ser Ala Glu GIn Ala Glu Ala Arg Phe lle Glu

35 40 45

63 /102



Thr Gly Ala Asp Glu Phe lle Tyr Ala Arg Tyr Gly Asn Pro Thr Thr

50 55 60

Arg Met Phe Glu Glu Arg lle Ala Ala Val Glu Gly Thr Glu Asp Ala

65 70 75 80

Phe Ala Thr Ala Ser Gly Met Ala Ala lle His Gly Val Leu Thr Ser

85 90 95

lle Val Arg Ala Gly Asp His Leu Val Ala Ala Arg Ala Leu Phe Gly

100 105 110

Ser Cys lle Tyr lle Leu Glu Glu Val Leu Gly Arg Phe Gly Val Glu

115 120 125

Val Thr Phe Val Asp Gly Thr Asp Leu Asp GIn Trp Arg Ala Ala Val

130 135 140

Arg Pro Gly Thr Lys Ala Val Phe Phe Glu Ser Val Ser Asn Pro Thr

145 150 155 160

Leu Glu Val Ala Asp lle Gly Ala lle Ala Glu lle Ala His Ala Val

165 170 175

Gly Ala Leu Val lle Val Asp Asn Val Phe Ala Thr Pro Val Phe Ser

180 185 190

Thr Ala Val Arg GIn Gly Ala Asp Val Val lle Tyr Ser Ala Thr Lys

64 /102



195 200 205

His lle Asp Gly GIn Gly Arg Ala Leu Gly Gly Val Val Cys Ala Ser

210 215 220

GIn Ala Phe lle Arg Lys Val Leu Glu Pro Phe Met Lys His Thr Gly

225 230 235 240

Gly Ser Met Ser Pro Phe Asn Ala Trp Leu Met Leu Asn Gly Met Ala

245 250 255

Thr Leu Asp Leu Arg Cys Arg Ala Met Ala Asp Thr Ala Glu Lys lle

260 265 270

Ala Arg Ala Leu Glu Gly His Pro GIn Leu Gly Arg Val lle His Pro

275 280 285

Ala Leu Glu Ser His Pro GIn His Glu Met Ala Lys Ala GIn Met Glu

290 295 300

Arg Pro Gly Thr Met lle Ala Leu Asp Leu Ala Gly Gly Lys Glu Ala

305 310 315 320

Ala Phe Arg Phe Leu Asp Ala Leu Arg lle Val Lys lle Ser Asn Asn

325 330 335

Leu Gly Asp Ala Arg Ser lle Ala Thr His Pro Ala Thr Thr Thr His

340 345 350

65/102



GIn Arg Leu Ser Asp Ala Gin Lys Ala His Leu Gly lle Thr Pro Gly

355 360 365

Leu Val Arg Leu Ser Val Gly Leu Glu Asp Ala Asp Asp Leu lle Ala

370 375 380

Asp Leu Lys GIn Ala Leu Ala Val lle

385 390
<210> 63

<211> 1185

<212> DNA

<213> Chromobacterium violaceum

<400> 63

atggcatccg acgcgcecgca tettcegetg caccctgaaa ccctggecat ccgggecggg

ttggaaacca gccagttcaa cgagcacagc cagggcctgt tcctgacgtc cagcttcacc

tacgaatcgg ccgcgcaggce ggcggcgatg ttcctgggeg agatcgacgg ctacacctat

tccegcttca ccaatcecgac cgtcgecgeg ttccageata ggetggegca gatggaggge

ggggagcgceg ccatcgccac cgccaccggce atggeggega tccaggecat catgatgact

ttgctgcagg ctggcgacca catcgtgtcg tcgcaaagcc tgttcggctc caccaccaat

66 /102

60

120

180

240

300

360



ctgttcgcca accagttgge caagttcgcc gtggccaccg acttcgtcga cgcgegecgac

ctgtccgect ggecgggaggce getgeggecg aacaccaagc tgcetgttcct ggagacgcecg

tccaatccct tgaccgaagt ggccgacatc gcggecatcg ccgacatcge ccacgegcat

ggcgcegcetge tggtggtgga caacagcttc tgttcgecegg ccttgcagca gecgttgaaa

ctgggcgcecg atctggtcat gcattccgec accaagttca tcgacggeca tggeccgggtg

atgggcgggg cggtggtcgg cagcgacaag ctggtcgagce aggtctattt gcacgtgege

gccgcecggte cetcgetgge gecgttcaat gectggacgce tgetgteegg tttggagacg

ctgcacctgc ggatggagaa gcacagcgcc aacgcgcetgg agetggegceg ctggetggag

gcgcagccca atgtggagceg cgtctattac ccgggectgg agagccacce ccagcacgag

ctggcgcetge gccagcagaa gagecggcgga geggtggtgt cettcgtggt caagggegge

cgcaaggccg cgtggaaagt ggtggacgcg gtcagggtga tctcgecgcac cgccaatctg

ggcgatgtga aaaccaccct cactcatccg gccagcacca cccacgeccg cgtgacgeag

gaggcgcegceg agcgcegecegg catcgtcgag gggctgttge gegtcagegt cggectggaa

aatgtacggg accttcaaca agatctgttg cggggccttg actaa

67 /102

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1185



<210> 64

<211> 1200

<212> DNA

<213> Unknown

<220>

<223> Hyphomonas neptunium

<400> 64

atggcggatg cacccggegg cgacaagaag ggctggaagc ctgcgaccca ggcggtacge

ggcggcctga tgcggtccca gecatggggag atttccgagg cgctgtatct gaccteccgge

tacgcttacg actcggccga gcaggcgatg cgccggatgg cgggcgagga agaaggcttc

gtctattccc getatggcag cccgaccaat gagatgetge aacagegcect cgcgcetgatt

gaaggcgccg aagegtgeceg ggtgacgggce tctggcatgg gegcegatttc gtcggecate

ctggcgcecgc ttaaagcggg cgaccgggtg gtggecggcga ccgegctgtt tggetegtge

cgctggatca ttgccaacca gatgccgaag tttggcatcg aggcagtgtt cgtggacggg

gccgatcttg atgcttggaa gcgecgagatc gacaagggct gccagctggt gctgatcgaa

68 /102

60

120

180

240

300

360

420

480



agcccggcca atcegttget cgacggegtg gacatcgaag cggtcgecag gctcgecaag

gcggcegggceg cgetgetggt ggtggacaat gtgtttgeca cgecggtgct tcageggecg

ctggaaatgg gcgccgatgt gatcgcectat tcggccacca aacatatgga cgggcagggce

cgcgttctge tgggcgcegat cctgacggac gccaagegga tgagtgatgt gtatgatceg

tggctgcgec atatggggcec ggcggcectceg cegtttaacg cctgggtagt gectgaaggge

cttgagacga tgcagctgcg cgtggaagcg cagagccgca cggeggegceg getggeggat

gttctggccg atcatccgge ggtcaatgec gtgecgcetatc cccaccgcaa ggatcacceg

cattatgagg tgcacaagcg ccagatgaaa tcgggcggca cgcetgcetcge getgtegete

aagggcgggc aggacgeggc gttcegcette ctcaacggge tgcagetggt cgacatcetge

aacaaccttg gcgatacgaa atcgctggcc tgtcatccct ccaccacgac gcaccgegeg

ttgagtgatg aggatcaggc ggcgatgggg cttgaccgca getgggtceg gcetctetgtt

ggtcttgaag acgcagatga tctggaagct gatcttctcg cttcgcttaa cagcettgtga

<210> 65

69 /102

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1200



<211> 1182
<212> DNA

<213> Rhodobacter sphaeroides

<400> 65

atgacgaagg actggaagac aaggacgcaa ctcgtccacg ggggcagecg ccggagecag

tatggcgaaa tggccgaggc gatcttcctg acccagggct tegtctacga ctcggecgaa

caggccgaag cgcgcttcat cgagaccggc gccgacgaat tcatctatge ccgctacggce

aaccccacga cgcgcatgtt cgaagagcegce atcgcggecg tcgagggcac cgaggatgeg

ttcgccaccg cctcgggceat ggececgegate cacggcegtgce tcacctegat cgtgecgggceg

ggcgatcatc tggtggcggce gegegctetg ttcggctect geatctacat cctcgaggag

gtgctgggcec gattcggegt cgaggtgacc ttcgtcgacg gcaccgatct cgatcagtgg

cgcgcggegg tgeggeccgg cacgaaggcec gtgttcttcg agtcggtcte gaatccgacg

ctcgaggtgg ccgatatcgg cgccatcgec gagatcgecc atgecegtggg cgegctegte

atcgtggaca atgtcttcgc gacgcccgtc ttctcgacgg cggtgcggca gggegeggat

gtggtgatct attcggccac caagcacatc gacgggcaag ggcgegcegcet cggeggegtg

gtctgcgcect cgcaggcectt catccgcaag gtgctcgaac ccttcatgaa gcacaccggce

70/102

60

120

180

240

300

360

420

480

540

600

660

720



ggctcgatga gccccttcaa cgectggcetc atgctgaacg ggatggcgac getcgacctg

cgctgecgeg cgatggecga cacggecgag aagatcgecc gegegetcga gggcecateeg

cagctcggcc gcgtgatcca tcccgegetg gaaagccacc cgcagcacga gatggccaag

gcgcagatgg agcgtccegg cacgatgatc gecgetcgace tcgeccggggg caaggaggeg

gccttecgct tectcgacgce cctgaggate gtgaagatct ccaacaatct gggcgatgec

cgctcgatcg cgacccacce ggcaacgacc acccaccagc gtctttccga cgegeagaag

gcccatcteg gecatcacgec cgggctegtg cggetgtcgg tggggcetcga ggatgcggac

gacctgatcg ccgatctgaa acaggcgctc geggtgatct ga

<210> 66
<211> 404
<212> PRT

<213> Artificial Sequence

<220>

<223> RspmetZ_long

<400> 66

71/102

780

840

900

960

1020

1080

1140

1182



Met Gly lle Ala Phe Arg Glu Gly Arg Thr Gly Met Thr Lys Asp Trp

1 5 10 15

Lys Thr Arg Thr GIn Leu Val His Gly Gly Ser Arg Arg Ser GiIn Tyr

20 25 30

Gly Glu Met Ala Glu Ala lle Phe Leu Thr GIn Gly Phe Val Tyr Asp

35 40 45

Ser Ala Glu GIn Ala Glu Ala Arg Phe lle Glu Thr Gly Ala Asp Glu

50 55 60

Phe lle Tyr Ala Arg Tyr Gly Asn Pro Thr Thr Arg Met Phe Glu Glu

65 70 75 80

Arg lle Ala Ala Val Glu Gly Thr Glu Asp Ala Phe Ala Thr Ala Ser

85 90 95

Gly Met Ala Ala lle His Gly Val Leu Thr Ser lle Val Arg Ala Gly

100 105 110

Asp His Leu Val Ala Ala Arg Ala Leu Phe Gly Ser Cys lle Tyr lle

115 120 125

Leu Glu Glu Val Leu Gly Arg Phe Gly Val Glu Val Thr Phe Val Asp

130 135 140

Gly Thr Asp Leu Asp GIn Trp Arg Ala Ala Val Arg Pro Gly Thr Lys

72/102



145 150 155 160

Ala Val Phe Phe Glu Ser Val Ser Asn Pro Thr Leu Glu Val Ala Asp

165 170 175

lle Gly Ala lle Ala Glu lle Ala His Ala Val Gly Ala Leu Val lle

180 185 190

Val Asp Asn Val Phe Ala Thr Pro Val Phe Ser Thr Ala Val Arg Gin

195 200 205

Gly Ala Asp Val Val lle Tyr Ser Ala Thr Lys His lle Asp Gly Gin

210 215 220

Gly Arg Ala Leu Gly Gly Val Val Cys Ala Ser GIn Ala Phe lle Arg

225 230 235 240

Lys Val Leu Glu Pro Phe Met Lys His Thr Gly Gly Ser Met Ser Pro

245 250 255

Phe Asn Ala Trp Leu Met Leu Asn Gly Met Ala Thr Leu Asp Leu Arg

260 265 270

Cys Arg Ala Met Ala Asp Thr Ala Glu Lys lle Ala Arg Ala Leu Glu

275 280 285

Gly His Pro Gin Leu Gly Arg Val lle His Pro Ala Leu Glu Ser His

290 295 300
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Pro GIn His Glu Met Ala Lys Ala GIn Met Glu Arg Pro Gly Thr Met

305 310 315

lle Ala Leu Asp Leu Ala Gly Gly Lys Glu Ala Ala Phe Arg Phe Leu

325 330 335

Asp Ala Leu Arg lle Val Lys lle Ser Asn Asn Leu Gly Asp Ala Arg

340 345 350

Ser lle Ala Thr His Pro Ala Thr Thr Thr His GIn Arg Leu Ser Asp

355 360 365

Ala GIn Lys Ala His Leu Gly lle Thr Pro Gly Leu Val Arg Leu Ser

370 375 380

Val Gly Leu Glu Asp Ala Asp Asp Leu lle Ala Asp Leu Lys GIn Ala

385 390 395

Leu Ala Val lle

<210> 67
<211> 404
<212> PRT

<213> Artificial Sequence

74 /102

320

400



<220>

<223> RspmetZ_3

<400> 67
Met Gly Asn Ala Phe Arg Glu Gly Arg Thr Gly Met Thr Lys Asp Trp

1 5 10 15

Lys Thr Arg Thr GIn Leu Val His Gly Gly Ser Arg Arg Ser Gin Tyr

20 25 30

Gly Glu Met Ala Glu Ala lle Phe Leu Thr GIn Gly Phe Val Tyr Asp

35 40 45

Ser Ala Glu GIn Ala Glu Ala Arg Phe lle Glu Thr Gly Ala Asp Glu

50 55 60

Phe lle Tyr Ala Arg Tyr Gly Asn Pro Thr Thr Arg Met Phe Glu Glu

65 70 75

Arg lle Ala Ala Val Glu Gly Thr Glu Asp Ala Phe Ala Thr Ala Ser

85 90 95

Gly Met Ala Ala lle His Gly Val Leu Thr Ser lle Val Arg Ala Gly

100 105 110

Asp His Leu Val Ala Ala Arg Ala Leu Phe Gly Ser Cys lle Tyr lle

115 120 125

75/102

80



Leu Glu Glu Val Leu Gly Arg Phe Gly Val Glu Val Thr Phe Val Asp

130 135 140

Gly Thr Asp Leu Asp Gin Trp Arg Ala Ala Val Arg Pro Gly Thr Lys

145 150 155 160

Ala Val Phe Phe Glu Ser Val Ser Asn Pro Thr Leu Glu Val Ala Asp

165 170 175

lle Gly Ala lle Ala Glu lle Ala His Ala Val Gly Ala Leu Val lle

180 185 190

Val Asp Asn Val Phe Ala Thr Pro Val Phe Ser Thr Ala Val Arg Gin

195 200 205

Gly Ala Asp Val Val lle Tyr Ser Ala Thr Lys His lle Asp Gly Gin

210 215 220

Gly Arg Ala Leu Gly Gly Val Val Cys Ala Ser GIn Ala Phe lle Arg

225 230 235 240

Lys Val Leu Glu Pro Phe Met Lys His Thr Gly Gly Ser Met Ser Pro

245 250 255

Phe Asn Ala Trp Leu Met Leu Asn Gly Met Ala Thr Leu Asp Leu Arg

260 265 270
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Cys Arg Ala Met Ala Asp Thr Ala Glu Lys lle Ala Arg Ala Leu Glu

275 280 285

Gly His Pro GIn Leu Gly Arg Val lle His Pro Ala Leu Glu Ser His

290 295 300

Pro GIn His Glu Met Ala Lys Ala GIn Met Glu Arg Pro Gly Thr Met

305 310 315 320

lle Ala Leu Asp Leu Ala Gly Gly Lys Glu Ala Ala Phe Arg Phe Leu

325 330 335

Asp Ala Leu Arg lle Val Lys lle Ser Asn Asn Leu Gly Asp Ala Arg

340 345 350

Ser lle Ala Thr His Pro Ala Thr Thr Thr His GIn Arg Leu Ser Asp

355 360 365

Ala GIn Lys Ala His Leu Gly lle Thr Pro Gly Leu Val Arg Leu Ser

370 375 380

Val Gly Leu Glu Asp Ala Asp Asp Leu lle Ala Asp Leu Lys GIn Ala

385 390 395 400

Leu Ala Val lle

777102



<210> 68
<211> 404
<212> PRT

<213> Artificial Sequence

<220>

<223> RspmetZ_65

<400> 68
Met Gly lle Ala Phe Arg Glu Gly Arg Thr Gly Met Thr Lys Asp Trp

1 5 10

Lys Thr Arg Thr GIn Leu Val His Gly Gly Ser Arg Arg Ser GIn Tyr

20 25 30

Gly Glu Met Ala Glu Ala lle Phe Leu Thr GIn Gly Phe Val Tyr Asp

35 40 45

Ser Ala Glu Gin Ala Glu Ala Arg Phe lle Glu Thr Gly Ala Asp Glu

50 55 60

Tyr lle Tyr Ala Arg Tyr Gly Asn Pro Thr Thr Arg Met Phe Glu Glu

65 70 75

Arg lle Ala Ala Val Glu Gly Thr Glu Asp Ala Phe Ala Thr Ala Ser

85 90

78/102

15

95

80



Gly Met Ala Ala lle His Gly Val Leu Thr Ser lle Val Arg Ala Gly

100 105 110

Asp His Leu Val Ala Ala Arg Ala Leu Phe Gly Ser Cys lle Tyr lle

115 120 125

Leu Glu Glu Val Leu Gly Arg Phe Gly Val Glu Val Thr Phe Val Asp

130 135 140

Gly Thr Asp Leu Asp GIn Trp Arg Ala Ala Val Arg Pro Gly Thr Lys

145 150 155 160

Ala Val Phe Phe Glu Ser Val Ser Asn Pro Thr Leu Glu Val Ala Asp

165 170 175

lle Gly Ala lle Ala Glu lle Ala His Ala Val Gly Ala Leu Val lle

180 185 190

Val Asp Asn Val Phe Ala Thr Pro Val Phe Ser Thr Ala Val Arg Gin

195 200 205

Gly Ala Asp Val Val lle Tyr Ser Ala Thr Lys His lle Asp Gly Gin

210 215 220

Gly Arg Ala Leu Gly Gly Val Val Cys Ala Ser GIn Ala Phe lle Arg

225 230 235 240

Lys Val Leu Glu Pro Phe Met Lys His Thr Gly Gly Ser Met Ser Pro
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245 250 255

Phe Asn Ala Trp Leu Met Leu Asn Gly Met Ala Thr Leu Asp Leu Arg

260 265 270

Cys Arg Ala Met Ala Asp Thr Ala Glu Lys lle Ala Arg Ala Leu Glu

275 280 285

Gly His Pro GIn Leu Gly Arg Val lle His Pro Ala Leu Glu Ser His

290 295 300

Pro Gin His Glu Met Ala Lys Ala GIn Met Glu Arg Pro Gly Thr Met

305 310 315 320

lle Ala Leu Asp Leu Ala Gly Gly Lys Glu Ala Ala Phe Arg Phe Leu

325 330 335

Asp Ala Leu Arg lle Val Lys lle Ser Asn Asn Leu Gly Asp Ala Arg

340 345 350

Ser lle Ala Thr His Pro Ala Thr Thr Thr His GIn Arg Leu Ser Asp

355 360 365

Ala GIn Lys Ala His Leu Gly lle Thr Pro Gly Leu Val Arg Leu Ser

370 375 380

Val Gly Leu Glu Asp Ala Asp Asp Leu lle Ala Asp Leu Lys Gin Ala

385 390 395 400

80/102



Leu Ala Val lle

<210> 69
<211> 404
<212> PRT

<213> Artificial Sequence

<220>

<223> RspmetZ_104

<400> 69
Met Gly lle Ala Phe Arg Glu Gly Arg Thr Gly Met Thr Lys Asp Trp

1 5 10 15

Lys Thr Arg Thr GIn Leu Val His Gly Gly Ser Arg Arg Ser GIn Tyr

20 25 30

Gly Glu Met Ala Glu Ala lle Phe Leu Thr GIn Gly Phe Val Tyr Asp

35 40 45

Ser Ala Glu Gin Ala Glu Ala Arg Phe lle Glu Thr Gly Ala Asp Glu

50 55 60

Phe lle Tyr Ala Arg Tyr Gly Asn Pro Thr Thr Arg Met Phe Glu Glu
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65 70 75 80

Arg lle Ala Ala Val Glu Gly Thr Glu Asp Ala Phe Ala Thr Ala Ser

85 90 95

Gly Met Ala Ala lle His Gly Ala Leu Thr Ser lle Val Arg Ala Gly

100 105 110

Asp His Leu Val Ala Ala Arg Ala Leu Phe Gly Ser Cys lle Tyr lle

115 120 125

Leu Glu Glu Val Leu Gly Arg Phe Gly Val Glu Val Thr Phe Val Asp

130 135 140

Gly Thr Asp Leu Asp GIn Trp Arg Ala Ala Val Arg Pro Gly Thr Lys

145 150 155 160

Ala Val Phe Phe Glu Ser Val Ser Asn Pro Thr Leu Glu Val Ala Asp

165 170 175

lle Gly Ala lle Ala Glu lle Ala His Ala Val Gly Ala Leu Val lle

180 185 190

Val Asp Asn Val Phe Ala Thr Pro Val Phe Ser Thr Ala Val Arg GIn

195 200 205

Gly Ala Asp Val Val lle Tyr Ser Ala Thr Lys His lle Asp Gly Gin

210 215 220

82/102



Gly Arg Ala Leu Gly Gly Val Val Cys Ala Ser GIn Ala Phe lle Arg

225 230 235 240

Lys Val Leu Glu Pro Phe Met Lys His Thr Gly Gly Ser Met Ser Pro

245 250 255

Phe Asn Ala Trp Leu Met Leu Asn Gly Met Ala Thr Leu Asp Leu Arg

260 265 270

Cys Arg Ala Met Ala Asp Thr Ala Glu Lys lle Ala Arg Ala Leu Glu

275 280 285

Gly His Pro GIn Leu Gly Arg Val lle His Pro Ala Leu Glu Ser His

290 295 300

Pro GIn His Glu Met Ala Lys Ala GIn Met Glu Arg Pro Gly Thr Met

305 310 315 320

lle Ala Leu Asp Leu Ala Gly Gly Lys Glu Ala Ala Phe Arg Phe Leu

325 330 335

Asp Ala Leu Arg lle Val Lys lle Ser Asn Asn Leu Gly Asp Ala Arg

340 345 350

Ser lle Ala Thr His Pro Ala Thr Thr Thr His GIn Arg Leu Ser Asp

355 360 365
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Ala GIn Lys Ala His Leu Gly lle Thr Pro Gly Leu Val Arg Leu Ser

370 375 380

Val Gly Leu Glu Asp Ala Asp Asp Leu lle Ala Asp Leu Lys GIn Ala

385 390 395

Leu Ala Val lle

<210> 70
<211> 404
<212> PRT

<213> Artificial Sequence

<220>

<223> RspmetZ_196

<400> 70
Met Gly lle Ala Phe Arg Glu Gly Arg Thr Gly Met Thr Lys Asp Trp

1 5 10

Lys Thr Arg Thr GIn Leu Val His Gly Gly Ser Arg Arg Ser GIn Tyr

20 25 30

Gly Glu Met Ala Glu Ala lle Phe Leu Thr GIn Gly Phe Val Tyr Asp

35 40 45

84/102

400



Ser Ala Glu GIn Ala Glu Ala Arg Phe lle Glu Thr Gly Ala Asp Glu

50 55 60

Phe lle Tyr Ala Arg Tyr Gly Asn Pro Thr Thr Arg Met Phe Glu Glu

65 70 75 80

Arg lle Ala Ala Val Glu Gly Thr Glu Asp Ala Phe Ala Thr Ala Ser

85 90 95

Gly Met Ala Ala lle His Gly Val Leu Thr Ser lle Val Arg Ala Gly

100 105 110

Asp His Leu Val Ala Ala Arg Ala Leu Phe Gly Ser Cys lle Tyr lle

115 120 125

Leu Glu Glu Val Leu Gly Arg Phe Gly Val Glu Val Thr Phe Val Asp

130 135 140

Gly Thr Asp Leu Asp GIn Trp Arg Ala Ala Val Arg Pro Gly Thr Lys

145 150 155 160

Ala Val Phe Phe Glu Ser Val Ser Asn Pro Thr Leu Glu Val Ala Asp

165 170 175

lle Gly Ala lle Ala Glu lle Ala His Ala Val Gly Ala Leu Val lle

180 185 190

85/102



Val Asp Asn lle Phe Ala Thr Pro Val Phe Ser Thr Ala Val Arg Gin

195 200 205

Gly Ala Asp Val Val lle Tyr Ser Ala Thr Lys His lle Asp Gly Gin

210 215 220

Gly Arg Ala Leu Gly Gly Val Val Cys Ala Ser GIn Ala Phe lle Arg

225 230 235

Lys Val Leu Glu Pro Phe Met Lys His Thr Gly Gly Ser Met Ser Pro

245 250 255

Phe Asn Ala Trp Leu Met Leu Asn Gly Met Ala Thr Leu Asp Leu Arg

260 265 270

Cys Arg Ala Met Ala Asp Thr Ala Glu Lys lle Ala Arg Ala Leu Glu

275 280 285

Gly His Pro GIn Leu Gly Arg Val lle His Pro Ala Leu Glu Ser His

290 295 300

Pro GIn His Glu Met Ala Lys Ala GIn Met Glu Arg Pro Gly Thr Met

305 310 315

lle Ala Leu Asp Leu Ala Gly Gly Lys Glu Ala Ala Phe Arg Phe Leu

325 330 335

Asp Ala Leu Arg lle Val Lys lle Ser Asn Asn Leu Gly Asp Ala Arg

86/102

240

320



340 345 350

Ser lle Ala Thr His Pro Ala Thr Thr Thr His GIn Arg Leu Ser Asp

355 360 365

Ala GIn Lys Ala His Leu Gly lle Thr Pro Gly Leu Val Arg Leu Ser

370 375 380

Val Gly Leu Glu Asp Ala Asp Asp Leu lle Ala Asp Leu Lys GIn Ala

385 390 395 400

Leu Ala Val lle

<210> 71
<211> 404
<212> PRT

<213> Artificial Sequence

<220>

<223> RspmetZ_3_65 104

<400> 71
Met Gly Asn Ala Phe Arg Glu Gly Arg Thr Gly Met Thr Lys Asp Trp

1 5 10 15

87/102



Lys Thr Arg Thr GIn Leu Val His Gly Gly Ser Arg Arg Ser GIn Tyr

20 25 30

Gly Glu Met Ala Glu Ala lle Phe Leu Thr GIn Gly Phe Val Tyr Asp

35 40 45

Ser Ala Glu GIn Ala Glu Ala Arg Phe lle Glu Thr Gly Ala Asp Glu

50 55 60

Tyr lle Tyr Ala Arg Tyr Gly Asn Pro Thr Thr Arg Met Phe Glu Glu

65 70 75

Arg lle Ala Ala Val Glu Gly Thr Glu Asp Ala Phe Ala Thr Ala Ser

85 90 95

Gly Met Ala Ala lle His Gly Ala Leu Thr Ser lle Val Arg Ala Gly

100 105 110

Asp His Leu Val Ala Ala Arg Ala Leu Phe Gly Ser Cys lle Tyr lle

115 120 125

Leu Glu Glu Val Leu Gly Arg Phe Gly Val Glu Val Thr Phe Val Asp

130 135 140

Gly Thr Asp Leu Asp Gin Trp Arg Ala Ala Val Arg Pro Gly Thr Lys

145 150 155

Ala Val Phe Phe Glu Ser Val Ser Asn Pro Thr Leu Glu Val Ala Asp

88/102

80

160



165 170 175

lle Gly Ala lle Ala Glu lle Ala His Ala Val Gly Ala Leu Val lle

180 185 190

Val Asp Asn Val Phe Ala Thr Pro Val Phe Ser Thr Ala Val Arg Gin

195 200 205

Gly Ala Asp Val Val lle Tyr Ser Ala Thr Lys His lle Asp Gly Gin

210 215 220

Gly Arg Ala Leu Gly Gly Val Val Cys Ala Ser GIn Ala Phe lle Arg

225 230 235 240

Lys Val Leu Glu Pro Phe Met Lys His Thr Gly Gly Ser Met Ser Pro

245 250 255

Phe Asn Ala Trp Leu Met Leu Asn Gly Met Ala Thr Leu Asp Leu Arg

260 265 270

Cys Arg Ala Met Ala Asp Thr Ala Glu Lys lle Ala Arg Ala Leu Glu

275 280 285

Gly His Pro GIn Leu Gly Arg Val lle His Pro Ala Leu Glu Ser His

290 295 300

Pro GIn His Glu Met Ala Lys Ala GIn Met Glu Arg Pro Gly Thr Met

305 310 315 320
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lle Ala Leu Asp Leu Ala Gly Gly Lys Glu Ala Ala Phe Arg Phe Leu

325 330 335

Asp Ala Leu Arg lle Val Lys lle Ser Asn Asn Leu Gly Asp Ala Arg

340 345 350

Ser lle Ala Thr His Pro Ala Thr Thr Thr His GIn Arg Leu Ser Asp

355 360 365

Ala GIn Lys Ala His Leu Gly lle Thr Pro Gly Leu Val Arg Leu Ser

370 375 380

Val Gly Leu Glu Asp Ala Asp Asp Leu lle Ala Asp Leu Lys Gin Ala

385 390 395 400

Leu Ala Val lle

<210> 72
<211> 35
<212> DNA

<213> Artificial Sequence

<220>

<223> primer

90 /102



<400>

atcaaaacag atatcatggg tatcgcgttt cgtga

<210>

<211>

<212>

<213>

<220>

<223>

<400>

72

73
31
DNA

Artificial Sequence

primer

73

ccttcacgaa acgcgttacc catgatatct g

<210>

<211>

<212>

<213>

<220>

<223>

<400>

74
31
DNA

Artificial Sequence

primer

74

91/102

35

31



cagatatcat gggtaacgcg tttcgtgaag g

<210>

<211>

<212>

<213>

<220>

<223>

<400>

75
31
DNA

Artificial Sequence

primer

75

tagcgggcat agatgtattc gtcggcgecg g

<210>

<211>

<212>

<213>

<220>

<223>

<400>

76
31
DNA

Artificial Sequence

primer

76

ccggcgcecga cgaatacatc tatgccegcet a

92/102

31

31

31



<210>

<211>

<212>

<213>

<220>

<223>

<400>

acgatcgagg tgagcgcegcece gtggatcgeg g

<210>

<211>

<212>

<213>

<220>

<223>

<400>

77
31
DNA

Artificial Sequence

primer

77

78
31
DNA

Artificial Sequence

primer

78

ccgcgatcca cggegcegcte acctcgatceg t

<210>

79

93/102

31

31



<211>

<212>

<213>

<220>

<223>

<400>

31
DNA

Artificial Sequence

primer

79

cgggcgtcgc gaagatattg tccacgatga c

<210>

<211>

<212>

<213>

<220>

<223>

<400>

80
31
DNA

Artificial Sequence

primer

80

gtcatcgtgg acaatatctt cgcgacgcecc g

<210>

<211>

<212>

81

5803

DNA

94 /102

31

31



<213> Artificial Sequence

<220>

<223> pDCM2

<400> 81

gttcgcttge tgtccataaa accgeccagt ctagctatcg ccatgtaagce ccactgcaag

ctacctgctt tctctttgeg cttgegtttt cccttgtcca gatagcccag tagctgacat

tcatccgggg tcagcaccgt ttctgcggac tggctttcta cgtgttcege ttectttage

agcccttgcg ccctgagtgc ttgcggcagce gtgaagctag cttttatcgce cattcgecat

tcaggctgcg caactgttgg gaagggcgat cggtgegggce ctettcgceta ttacgecagce

tggcgaaagg gggatgtgct gcaaggcgat taagttgggt aacgccaggg ttttcccagt

cacgacgttg taaaacgacg gccagtgaat tcgagctcgg tacccgggga tcctctagag

tcgacctgca ggcatgcaag cttggcgtaa tcatggtcat agctgtttce tgtgtgaaat

tgttatccgc tcacaattcc acacaacata cgagccggaa gcataaagtg taaagectgg

ggtgcctaat gagtgagcta actcacatta attgcgttgc gctcactgcc cgctttccag

tcgggaaacc tgtcgtgcca gctgcattaa tgaatcggec aacgcgeggg gagaggeggt

95/102
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ttgcgtattg ggcgctcttc cgcttccteg ctcactgact cgetgegcete ggtegttegg 720

ctgcggcegag cggtatcagce tcactcaaag gecggtaatac ggttatccac agaatcaggg 780
gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag 840
gccgcegttge tggegttttt ccataggcetc cgecceccctg acgagcatca caaaaatcga 900
cgctcaagtc agaggtggcg aaacccgaca ggactataaa gataccaggc gtttccecct 960
ggaagctccc tegtgegcete tectgttceg accectgecgce ttaccggata cetgteegece 1020
tttctcectt cgggaagegt ggegctttct caatgctcac getgtaggta tetcagtteg 1080
gtgtaggtcg ttcgctccaa getgggctgt gtgcacgaac cecececgttca gececcgaccge 1140
tgcgcecttat ccggtaacta tegtettgag tccaaccecgg taagacacga cttatcgeca 1200
ctggcagcag ccactggtaa caggattagc agagcgaggt atgtaggcgg tgctacagag 1260
ttcttgaagt ggtggcectaa ctacggctac actagaagga cagtatttgg tatctgegcet 1320
ctgctgaagc cagttacctt cggaaaaaga gttggtagct cttgatccgg caaacaaacc 1380
accgctggta geggtggttt ttttgtttgc aagcagcaga ttacgcgcag aaaaaaagga 1440
tctcaagaag atcctttgat ctittctacg gggtctgacg ctcagtggaa cgaaaactca 1500

96 /102



cgttaaggga ttttggtcat gagattatca aaaaggatct tcacctagat ccttttgggg 1560

tgggcgaaga actccagcat gagatcccecg cgctggagga tcatccagec ctgatagaaa 1620
cagaagccac tggagcacct caaaaacacc atcatacact aaatcagtaa gttggcagca 1680
tcacccgacg cactttgcgce cgaataaata cctgtgacgg aagatcactt cgcagaataa 1740
ataaatcctg gtgtccctgt tgataccggg aagccctggg ccaacttttg gcgaaaatga 1800
gacgttgatc ggcacgtaag aggttccaac tttcaccata atgaaataag atcactaccg 1860
ggcgtatttt ttgagttatc gagattttca ggagctgata gaaacagaag ccactggagce 1920
acctcaaaaa caccatcata cactaaatca gtaagttggc agcatcaccc gacgcacttt 1980
gcgccgaata aatacctgtg acggaagatc acttcgcaga ataaataaat cctggtgtce 2040
ctgttgatac cgggaagccc tgggccaact tttggcgaaa atgagacgtt gatcggcacg 2100
taagaggttc caactttcac cataatgaaa taagatcact accgggcgta ttttttgagt 2160
tatcgagatt ttcaggagct ctttggcatc gtctctcgec tgtccectea gttcagtaat 2220
ttcctgceatt tgcctgtttc cagtcggtag atattccaca aaacagcagg gaagcagcegce 2280
ttttccgctg cataaccctg cttcggggte attatagcga ttttttcggt atatccatec 2340

97 /102



tttttcgcac gatatacagg attttgccaa agggttcgtg tagactttcc ttggtgtatc 2400

caacggcgtc agccgggceag gataggtgaa gtaggcccac ccgecgagegg gtgttectte 2460
ttcactgtcc cttattcgca cctggeggtg ctcaacggga atcctgcetet gcgaggetgg 2520
ccggctaccg ccggcegtaac agatgaggge aagcggatgg ctgatgaaac caagccaacc 2580
aggaagggca gcccacctat caaggtgtac tgccttccag acgaacgaag agcgattgag 2640
gaaaaggcgg cggcggcecgg catgagcectg tcggcectacce tgetggeegt cggeccaggge 2700
tacaaaatca cgggcgtcgt ggactatgag cacgtccgcg agggcgtccc ggaaaacgat 2760
tccgaagccc aacctttcat agaaggcggce ggtggaatcg aaatctegtg atggcaggtt 2820
gggcgtcegcet tggteggtea tttcgaaaaa ggttaggaat acggttagec atttgectge 2880
ttttatatag ttcantatgg gattcacctt tatgttgata agaaataaaa gaaaatgcca 2940
ataggatatc ggcattttct tttgcgtttt tatttgttaa ctgttaattg tccttgttca 3000

aggatgctgt ctttgacaac agatgttttc ttgcctttga tgttcagcag gaagcetcggce 3060
gcaaacgttg attgtttgtc tgcgtagaat cctctgtttg tcatatagct tgtaatcacg 3120
acattgtttc ctttcgcttg aggtacagcg aagtgtgagt aagtaaaggt tacatcgtta 3180
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ggcggatcaa gatccatttt taacacaagg ccagttttgt tcagcggctt gtatgggcca 3240

gttaaagaat tagaaacata accaagcatg taaatatcgt tagacgtaat gccgtcaatc 3300
gtcatttttg atccgcggga gtcagtgaac aggtaccatt tgccgttcat tttaaagacg 3360
ttcgcgegtt caatttcate tgttactgtg ttagatgcaa tcageggttt catcactttt 3420
ttcagtgtgt aatcatcgtt tagctcaatc ataccgagag cgccgtttge taactcagec 3480
gtgcagttttt tatcgcetttg cagaagtttt tgacttictt gacggaagaa tgatgtgctt 3540
ttgccatagt atgctttgtt aaataaagat tcttcgcectt ggtagccatc ttcagttcca 3600
gtgtttgctt caaatactaa gtatttgtgg cctttatctt ctacgtagtg aggatctctc 3660
agcgtatggt tgtcgcctga gcetgtagttg ccttcatcga tgaactgcetg tacattttga 3720
tacgtttttc cgtcaccgtc aaagattgat ttataatcct ctacaccgtt gatgtticaaa 3780
gagctgtctg atgctgatac gttaacttgt gcagttgtca gtgtttgttt gccgtaatgt 3840
ttaccggaga aatcagtgta gaataaacgg atttttccgt cagatgtaaa tgtggctgaa 3900
cctgaccatt cttgtgtttg gtcttttagg atagaatcat ttgcatcgaa tttgtcgcetg 3960
tctttaaaga cgcggccagc gtttttccag ctgtcaatag aagtttcgce gactttttga 4020
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tagaacatgt aaatcgatgt gtcatccgca tttttaggat ctccggctaa tgcaaagacg 4080

atgtggtagc cgtgatagtt tgcgacagtg ccgtcagcegt tttgtaatgg ccagcetgtee 4140
caaacgtcca ggccttttgc agaagagata tttttaattg tggacgaatc aaattcagaa 4200
acttgatatt tttcattttt ttgctgttca gggatttgca gcatatcatg gegtgtaata 4260
tgggaaatgc cgtatgtttc cttatatggc ttttggttcg tttctttcge aaacgcttga 4320
gttgcgcecte ctgccageag tgcggtagta aaggttaata ctgttgcttg ttttgcaaac 4380
tttttgatgt tcatcgttca tgtctccttt tttatgtact gtgttagegg tetgcttctt 4440
ccagccctcc tgtttgaaga tggcaagtta gttacgcaca ataaaaaaag acctaaaata 4500
tgtaaggggt gacgccaaag tatacacttt gccctttaca cattttaggt cttgectgct 4560
ttatcagtaa caaacccgcg cgatttactt ttcgacctca ttctattaga ctctegtttg 4620
gattgcaact ggtctatttt cctcttttgt ttgatagaaa atcataaaag gatttgcaga 4680
ctacgggcct aaagaactaa aaaatctatc tgtttctttt cattctctgt attttttata 4740
gtttctgttg catgggcata aagttgectt tttaatcaca attcagaaaa tatcataata 4800
tctcatttca ctaaataata gtgaacggca ggtatatgtg atgggttaaa aaggatcacc 4860
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ccagagtccc gctcagaaga actcgtcaag aaggcgatag aaggcgatgc getgcgaatc 4920

gggagcggceg ataccgtaaa gcacgaggaa gcggtcagcec cattcgeccge caagctcttc 4980
agcaatatca cgggtagcca acgctatgtc ctgatagcgg tccgccacac ccagcecggec 5040
acagtcgatg aatccagaaa agcggccatt ttccaccatg atattcggca agcaggcatc 5100
gccatgggtc acgacgagat cctcgccgtc gggcatccgce gecttgagec tggcgaacag 5160
ttcggctggce gecgageccct gatgctettc gtccagatca tcctgatcga caagaccgge 5220
ttccatccga gtacgtgctc getcgatgeg atgtttcget tggtggtcga atgggcaggt 5280
agccggatca agcgtatgca gccgecgceat tgcatcagec atgatggata ctttctcgge 5340
aggagcaagg tgagatgaca ggagatcctg ccccggceact tcgcccaata gcagccagtc 5400
ccttcecgct tcagtgacaa cgtcgagaca gectgcgcaag gaacgeccgt cgtggccage 5460
cacgatagcc gcgctgcecte gtcttggagt tcattcaggg caccggacag gtcggtcettg 5520
acaaaaagaa ccgggcgccc ctgcgetgac agccggaaca cggcggcatc agagcagecg 5580
attgtctgtt gtgcccagtc atagccgaat agcectctcca cccaagegge cggagaacct 5640
gcgtgcaatc catcttgttc aatcatgcga aacgatcctc atcctgtcte ttgatcagat 5700
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cttgatcccce tgecgecatca gatccttgge ggcaagaaag ccatccagtt tactttgcag 5760

ggcttcccaa ccttaccaga gggegceccca getggceaatt ccg 5803
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