SEQUENCE LISTING
<110> Evonik Degussa GmbH

<120> omega-AMINOCARBONSAUREN ODER IHRE LACTAME HERSTELLENDE,
REKOMBINANTE ZELLEN

<130> 200700667

<160> 47

<170> Patentin version 3.4
<210> 1

<211> 1380

<212> DNA

<213> Chromobacterium violaceum

<400> 1
atgcagaagc aacgtacgac cagccaatgg cgcgaactgg atgccgccca tcacctgcat 60

ccgttcaccg ataccgcatc gctgaaccag gecgggcegegce gegtgatgac gecgcggagag 120
ggcgtctacc tgtgggattc ggaaggcaac aagatcatcg acggcatgge cggactgtgg 180
tgcgtgaacg tcggctacgg ccgcaaggac tttgccgaag cggcgecgecg gcagatggaa 240
gagctgccgt tctacaacac cttcttcaag accacccatc cggcggtggt cgagcetgtcc 300
agcctgctgg ctgaagtgac gcecggecggt ttcgaccgeg tgttctatac caattccggt 360
tccgaatcgg tggacaccat gatccgcatg gtgcgccgcet actgggacgt gcagggcaag 420
ccggagaaga agacgctgat cggccgcetgg aacggctatc acggctccac catcggegge 480
gccagcctgg gcggcatgaa gtacatgcac gagcagggceg acttgccgat tccgggcatg 540
gcccacatcg agcagccttg gtggtacaag cacggcaagg acatgacgcc ggacgagttc 600
ggcgtggtgg ccgcgegcetg gectggaagag aagattctgg aaatcggcge cgacaaggtg 660
gccgcecttcg tcggecgaacc catccaggge gecggeggceg tgategtcce gecggecace 720
tactggccgg aaatcgagcg catttgccge aagtacgacg tgctgetggt ggccgacgaa 780
gtgatctgcg gcttcgggceg taccggcgaa tggttcggec atcagcattt cggcttccag 840

cccgacctgt tcaccgccgce caagggcctg tcctcecggcet atctgeccgat aggegeggte 900



tttgtcggca agcgcgtggc cgaaggcctg atcgecggeg gecgacttcaa ccacggcettc 960
acctactccg gccacceggt ctgcgecgece gtcgecccacg ccaacgtgge ggegetgege 1020
gacgagggca tcgtccagcg cgtcaaggac gacatcggcc cgtacatgca aaagcgetgg 1080
cgtgaaacct tcagccgttt cgagcatgtg gacgacgtge gcggegtcgg catggtgcag 1140
gcgttcaccc tggtgaagaa caaggcgaag cgcgagctgt tccccgattt cggecgagate 1200
ggcacgctgt gccgcgacat cticttccge aacaacctga tcatgcggge atgcggecgac 1260
cacatcgtgt cggcgcecgec getggtgatg acgcgggcgg aagtggacga gatgetggeg 1320
gtggcggaac gctgtctgga ggaattcgag cagacgctga aggcgcgegg gectggcttag 1380
<210> 2

<211> 1137

<212> DNA

<213> Bacillus subtilis

<400> 2
atgatcatag gggttcctaa agagataaaa aacaatgaaa accgtgtcgc attaacaccc 60

gggggcgttt ctcagctcat ttcaaacggce caccgggtgc tggttgaaac aggecgecggge 120
cttggaagcg gatttgaaaa tgaagcctat gagtcagcag gagcggaaat cattgctgat 180
ccgaagcagg tctgggacgc cgaaatggtc atgaaagtaa aagaaccgct gccggaagaa 240
tatgtttatt ttcgcaaagg acttgtgctg tttacgtacc ttcatttagc agctgagecct 300
gagcttgcac aggccttgaa ggataaagga gtaactgcca tcgcatatga aacggtcagt 360
gaaggccgga cattgcctct tetgacgcca atgtcagagg ttgcgggcag aatggcageg 420
caaatcggcg ctcaattctt agaaaagcct aaaggcggaa aaggcattct gcttgccggg 480
gtgcctggcg ttt.cccgcgg aaaagtaaca attatcggag gaggcgttgt cgggacaaac 540
gcggcgaaaa tggctgtcgg cctcggtgca gatgtgacga tcattgactt aaacgcagac 600
cg.cttgcgcc-agcttgatga catcttcggc catcagatta aaacgttaat tictaatccg 660

gtcaatattg ctgatgctgt ggcggaagcg gatctcctca tttgcgcggt attaattccg 720



ggtgctaaag ctccgactct tgtcactgag gaaatggtaa aacaaatgaa acccggtica 780
gttattgttg atgtagcgat cgaccaaggc ggcatcgtcg aaactgtcga ccatatcaca 840
acacatgatc agccaacata tgaaaaacac ggggttgtgc attatgctgt agcgaacatg 900
ccaggcgcag tccctegtac atcaacaatc gccctgacta acgttactgt tccatacgcg 960
ctgcaaatcg cgaacaaagg ggcagtaaaa gcgctcgcag acaatacggc actgagagcg 1020
ggtttaaaca ccgcaaécgg acacgtgacc tatgaagctg tagcaagaga tctaggctat 1080
gagtatgttc ctgccgagaa agctttacag gatgaatcat ctgtggcggg tgcttaa 1137
<210> 3

<211> 1206

<212> DNA

<213> Pseudomonas putida

<400> 3
atgcttgaga aacacagagt tctggattcc gctccagagt acgtagataa aaagaaatat 60

ctctggatac tatcaacttt gtggccggcet actccgatga tcggaatctg gettgcaaat 120
gaaactggtt gggggatttt ttatgggctg gtattgctcg tatggtacgg cgcacttcca 180
ttgcttgatg cgatgtitgg tgaggacttt aataatccgc ctgaagaagt ggtgccgaaa 240
ctagagaagg agcggtacta tcgagttitg acatatctaa cagttcctat gcattacgct 300
gcattaattg tgtcagcatg gtgggtcgga actcagccaa tgtcﬁggct tgaaattggt 360
gcgcettgect tgtcactggg tatcgtgaac ggactagcgce tcaatacagg acacgaactc 420
ggtcacaaga aggagacttt tgatcgttgg atggccaaaa ttgtgttggc tgtcgtaggg 480
tacggtcact tctttattga gcataataag ggtcatcacc gtgatgtcgc tacaccgatg 540
gatcctgcaa catcccggat gggagaaagc atttataagt titcaatccg tgagatccca 600
ggagcattta ttcgtgcttg ggggcttgag gaacaacgcc tttcgecgecg tggccaaage 660
gtttggagtt tcgataatga aatcctccaa ccaatgatca tcacagttat tctttacgecc 720
gttctecttg ccttgtttgg acctaagatg ctggtgttce tgccgattca aatggcetttc 780

ggttggtggc agctgaccag tgcgaactat attgaacatt acggcttgct ccgtcaaaaa 840



atggaggacg gtcgatatga gcatcaaaag ccgcaccatt cttggaatag taatcacatc 900
gtctctaatc tagtgctgtt ccaccticag cggcactcgg atcaccacgce gcatccaaca 960
cgttcttatc agtcacttcg ggattttccc ggcctgecgg ctettccgac gggttaccet 1020
ggtgcattit tgatggcgat gattcctcag tggtttagat cagttatgga tcccaaggta 1080
gtagattggg ctggtggtga ccttaataag atccaaattg atgattcgat gcgagaaacc 1140
tatttgaaaa aatttggcac tagtagtgct ggtcatagtt cgagtacctc tgcggtagca 1200
tcgtag 1206

<210> 4

<211> 519

<212> DNA

<213> Pseudomonas putida

<400> 4
atggctagct ataaatgccc ggattgtaat tatgtttatg atgagagtgc gggtaatgtg 60

catgaggggt tttctccagg tacgccttgg caccttattc ctgaggattg gtgectgccce 120
gattgcgccg ttcgagacaa gcttgacttc atgttaattg agagcggcegt aggtgaaaag 180
ggcgtcacct caacccatac ttcgccaaat ttatccgagg ttagtggcac aagtttaact 240
gctgaagcag tggttgcgecc gacaagctta gagaaattgc'i:tagtgccga cgttaaaggc 300
caagatctat ataaaactca acctccaagg tctgatgccc aaggcgggaa agcatacttg 360
aagtggatat gtattacttg tggccatata tatgatgagg cgttgggcga tgaggeccgag 420
ggttttactc caggtactcg ctttgaggat attcctgatg actggtgctg tccggattge 480
ggggctacga aagaagacta tgtgctctac gaggaaaag 519

<210> 5

<211> 1677

<212> DNA

<213> Pseudomonas putida

<400> 5
atgtacgact atataatcgt tggtgctgga tctgcaggat gtgtgcttge taatcgtctt 60



tcggccgacc cctctaaaag agtttgttta cttgaagcetg ggccgcgaga tacgaatceg 120
ctaattcata tgccgttagg tattgctttg ctttcaaata gtaaaaagtt gaattgggct 180
tttcaaactg cgccacagca aaatctcaac ggccggagcc tittctggcc acgaggaaaa 240
acgttaggtg gttcaagctc aatcaacgca atggtctata tccgagggca tgaagacgat 300
taccacgcat gggagcaggc ggccggccgce tactggggtt ggtaccgggc tcttgagttg 360
ttcaaaaggc ttgaatgcaa ccagcgattc gataagtccg agcaccatgg ggttgacgga 420
gaattagctg ttagtgattt aaaatatatc aatccgctta gcaaagcatt cgtgcaagcc 480
ggcatggagg ccaatattaa tttcaacgga gatttcaacg gcgagtacca ggacggcgta 540
gggttctatc aagtaaccca aaaaaatgga caacgctgga gctcggcgcg tgcattcttg 600
cacggtgtac tttccagacc aaatcfagac atcattactg atgcgcatgc atcaaaaatt 660
ctttttgaag accgtaaggc ggttggtgtt tcttatataa agaaaaatat gcaccatcaa 720
gtcaagacaa cgagtggtgg tgaagtactt cttagtcttg gcgcagtcgg cacgcctcac 780
cttctaatgc tttctggtgt tggggctgca gecgagcetta aggaacatgg tgtttctcta 840
gtccatgatc ttcctgaggt ggggaaaaat cttcaagatc atttggacat cacattgatg 900
tgcgcagcaa attcgagaga gccgataggt gttgctcttt ctttcatccc tcgtggtgtc 960
tcgggttigt tttcatatgt gtttaagcgc gaggggtttc tcactagtaa cgtggcagag 1020
tcgggtggtt ttgtaaaaag ttctcctgat cgtgatcgge ccaatttgca gtttcatttc 1080 .
cttccaactt atcttaaaga tcacggtcga aaaatagcgg gtggttatgg ttatacgeta 1140
catatatgtg atcttttgcc taagagccga chagaattg gcctaaaaag cgccaatcca 1200
ttacagccgc ctttaattga cccgaactat cttagcgatc atgaagatat taaaaccatg 1260
attgcgggta ttaagatagg gcgcgctatt ttgcaggccc catcgatggc gaagcatitt 1320
aagcatgaag tagtaccggg ccaggctgtt aaaactgatg atgaaataat cgaagatatt 1380
cgtaggcgag ctgagactat ataccatccg gtaggtactt gtaggatggg taaagatcca 1440

gcgtcagttg ttgatccgtg cctgaagatc cgtgggttgg caaatattag agtcgttgat 1500



gcgtcaatta tgccgcactt ggtcgecgggt aacacaaacg ctccaactat tatgattgca 1560
gaaaatgcgg cagaaataat tatgcggaat cttgatgtgg aagcattaga ggctagcgect 1620
gagttt.gctc gcgagggtgc agagctagag ttggccatga tagcetgtcetg catgtaa' 1677
<210> 6

<211> 2649

<212> DNA

<213> Pseudomonas putida

<400> 6
atgaaaataa taataaataa tgatttcccg gtcgctaagg tcggagcgga tcaaattacg 60

actctagtaa gtgccaaagt tcatagttgc atatatcggc caagattgag tatcgcggat 120
ggagccgctc ccagagtatg cctttacaga gccccacctg gatatgggaa aaccgttget 180
ctfgcgttcg agtggctacg ccacagaaca gccggacgtc ctgcagtgtg gctttcttta 240
agagccagtt cttacagtga atttgatatc tgcgcagaga ttattgagca gcttgaaact 300
ttcgaaatgg taaaattcag ccgtgtgaga gagggtgtga gcaagcctgce gctcttgcga 360
"~ gaccttgcat ctagtctttg gcagagcacc tcgaataacg agatagaaac gctagtitgt 420
ttggataata ttaatcatga cttagacttg ccgttgttgc acgcacttat gQagtttatg - 480
ttaaatacac caaaaaatat caggtttgca gttgcaggca atacaataaa agggttctcg 540
cagcttaaac ttgcaggcgc tatgcgggag tacaccgaga aagacttggc ctttagcgca 600
gaagaggcgg tggcgttagc ggaggcagag tetgttcttg gagttcctga agaacagata 660
gagaccttgg tgcaagaagt tgaggggtgg cctgctcttg tagttttttt gttaaagcgt 720
gagttgccgg ccaagcatat ttcagcagta gttgaagtag acaattactt tagggatgaa 780
atatttgagg cgattcccga gcgctatcgt gttittcttg caaattcttc attgctcgat 840
ttcgtgacgc ctgatcaata caattatgta ttcaaatgcg tcaatggggt Actcatgtatt 900
aagtatttaa gcactaatta catgttgctt cgccatgtga gcggtgagcc agcgcagttt 960

acactgcatc cagtactgcg taattticta cgagaaatta cttggactga aaatcctget 1020



aaaagatcct acctgcttaa gecgtgcagct ttctggcatt ggcgtagagg tgaataccag 1080
tatgcaatac gaatatccct acgggcgaat gactgtcgct gggcagtcag catgtctgag 1140
agaataattt tagétttgtc atttcgtcag ggcgaaatag atgcgctgag acagtggctg 1200
ttagagcfgc cgaagcaggc ctggcaccaa aaacccatag tgcttattag ttacgcgtgg 1260
gtattgtatt tcagtcagca aggcgcgcga gcagagaagt taattaaaga cctatcttca 1320
caatccgata aaaaaaataa atggcaagaa aaggaatggc tgcagettgt gcttgcaata 1380
ggtaaagcaa ccaaagatga aatgctttcg agtgaggagc tctgtaataa gtggattagt 1440
ttatttgggg attcaaacgc agttggaaaa ggggccgcegce taacctgttt ggcttttatt 1500
tttgccagtg agtatagatt tgcagagttg gagaaggtgc tggctcagge ccaagccgtg 1560
aataaatttg caaaacaaaa ttttgctttt ggttggctgt atgtcgecgag gtticaacaa 1620
gccctagcaa gcggaaaaat gggctgggcg aggcagatta taactcaagc acgcacagac 1680
agtcgcgcgc agatgatgga atccgagttt acttcgaaaa tgtttgacgc tctagagett 1740

~ gagttacatt atgaattgcg ctgcttggac acctcagaag aaaagctctc caaaatttta 1800
gagttcattt ccaatcacgg ggtgacagac gtgttttttt écgtatgccg tgctgtgti:a 1860
gcttggcggce ttggéaggag tgacctaaat ggctccattg ag'atattgga gtgggcgaag 1920
gcgcatgcgg ttgaaaaaaa tctaccaégé ttggaagtta tgagccaaat tgagétctat 1980
cagcgcttag tctgtcaagg cataacgggc ataaataatt taaaaactct tgaagatcat 2040
aagattttct ccggacagca ctcagccccc ctaaaagcac gcctgcetgcet tgttcaatca 2100
ctagtgcttt cccgagatcg gaactttcat agtgccgecgce acagagcegtt attggctatt 2160
cagcaagccc gtaaaattaa cgcgggccag ctggaagtcc gtggattatt gtgtttggece 2220
ggagcgcagg caggtgccgg tgatttaaaa aaggctcagc ttaacattgt ttatgcagtg 2280
gagatagcaa aacagcttca atgctttcaa acagttcttg atgaagtatg tttaattgag 2340
cgaataatac cggcttcatg tgaagccttc acagcagtta atttagatca agcgattggg 2400

gcttttagtc ttccgcgaat agttgagatt ggaaagtccg cagagaataa agctgacget 2460



ttattgacac ggaagcagat tgctgtcttg aggcttgtaa aagaggggtg ctcaaacaaa 2520
caaatagcaa caaatatgca tgtcaccgaa gatgctataa agtggcatat gaggaaaata 2580
titgccacct tgaatgtagt gaatcgcacg caagcaacaa ttgaagctga gcgtcaagga 2640
attatctaa 2649

<210> 7

<211> 1158

<212> DNA

<213> Pseudomonas putida

<400> 7
atggcaatcg ttgttgttgg cgctggtaca gctggagtaa atgctgcegtt ctggcttcgt 60

caatatggtt ataaagggga aattaggatt tttagcaggg agtctgtggc gccttatcag 120
cggcctcctc tatccaaggc ttttctgaca agtgagattg cagaatccge agtgccatta 180
aagccagaag gtttttatac gaataacaat attaccattt cgttaaatac accgattgta 240
tcaatcgacg tggggcgtaa gatagtttct tctaaagatg gaaaagaata cgcgtatgaa 300
aaattgattc ttgcaacacc tgctagcgca cgtaggttaa cctgcgaggg gtctgaactg 360
tctggggtct getatttacg cagtatggaa gacgccaaaa atttacgtag gaaacttgtg 420
gagagtgcgt ctgttgttgt gttgggcgge ggagtaatcg ggcttgaagt cgectcaget 480
gcggtgggct tagggaagag ggtcacagtg atagaagcca ccccgegtgt aatggcgege 540
gtggttacgc cggcagcagc aaacttagtc agagcccgcc tggaggctga aggaattgag 600
ttcaagctga atgcgaaatt aacgtctata aagggcagga atggccatgt tgaacaatge 660
gtacttgaaa gtggagaaga aattcaggcg gatctgattg tagttggaat cggtgctatc 720
ccagagctag agctggcaac tgaggcggcc cttgaagtga gtaatggtgt tgtggtcgat 780
gatcagatgt gtacatcgga tacaagtata tatgcaatcg gcgactgcgce aatggctaga 840
aatccttttt ggggaacgat ggtacgttta gagacaattc ataatgcggt tacacacget 900
caaattgtcg caagtagcat ctgtggcaca tcaacaccag caccaacccc accacggttc 960

tggtctgatc ttaaagggat ggcgctgcaa ggacttggtg ctctaaagga ctacgataaa 1020



ctcgttgttg caattaataa cgaaactctt gaactagaag tccttgcgta caagcaggag 1080
cgactgattg caactgagac aataaatttg cctaaacgtc aaggtgcgct tgcagggagt 1140

ataaaattac ctgattag 1158

<210> 8

<211> 33

<212> DNA

<213> Atrtificial Sequence

<220>
<223> Primer

<400> 8
acgtagcggc cgcctaatca ggtaatttta tac 33

<210> 9

<211> 16

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 9
gagcgagcta tctggt 16

<210> 10

<211> 32

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 10
tcgtagcggce cgcccagcag acgacggagce aa 32

<210> 11

<211> 37

<212> DNA

<213> Artificial Sequence



10

<220>
<223> Primer

<400> 11
attttatctt ctcgaggctt ttcctcgtag agcacat 37

<210> 12

<211> 38

<212> DNA

<213> Atrtificial Sequence

<220>
<223> Primer

<400> 12
tgctctaacg aggaaaagcc tcgagaagat aaaatgta 38

<210> 13

<211> 34

<212> DNA

<213> Atrtificial Sequence

<220>
<223> Primer

<400> 13 -
attgacgcgg ccgcttacat gcagacagct atca 34

<210> 14

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 14
cgaggagctc aggaggatcc aagcatgcag aagcaacgta cg 42

<210> 15

<211> 31

<212> DNA

<213> Artificial Sequence



11

<220>
<223> Primer

<400> 15
gtcatgtacc cctaagccag cccgegegec t 31

<210> 16

<211> 41

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 16 A
acctatctag aaggaggacg catatgatca taggggttcc t - 4

<210> 17

<211> 26

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 17
aacctctgca gttaagcacc cgccac . 26

<210> 18

<211> 1853

<212> DNA

<213> Pseudomonas fluoreszenz

<400> 18
atgggtgtgt atgactacaa aaacticggc acggcggatt ccaaggcgtt gttcagcgat 60

gccatggcga tcacgctgta ttcctaccac aacctcgata acggttttge cgccggttat 120
agcacaacgg ttttggcctt ggcctgccgg cgacgetggt cacggegttg ctcggcggta 180
ccgattccca gggcegtcatc cccggceattc cgtggaatce cgattcggaa aaactecgcce 240

tcgaagccgt gaaaaaggcc ggctggacgce cgatcacgge ctcgcaactg ggctacgacg 300



12

gcaagaccga cgcacgcgga accttctttg gcgagaaggce cggttactcg acagcgcagg 360
tcgagattct cggcaagtac gacgcccagg gccatctcac agaaatcgge atcgectttc 420
gcggcaccag cggcccgegce gagaacctga tecttgattc catcggcgac gtgatcaacg 480
acttgctcge cgegttcgge cccaaggatt acgccaagaa ctacgtcgge gaagegttcg 540
gcaacctgct caatgacgtg gtcgcctttg ccaaggccaa tggcctcage ggcaaggacg 600
tgctggtcag cggccacage ctcggcggge tggcggtcaa cagcatggeg gatttgageg 660
gcggcaagtg gggegggttc ttcgccgact ccaactacat cgcctatgee tcgecgacce 720
agagcagcac cgacaaagtg ctcaacgtcg gctacgagaa cgacccggtg ttccgcgece 780
tcgacggttc gaatttcacc ggcgcectcga ttggcgtgca cgacgcgecg aaggaatcgg 840
ccaccgacaa catcgtcagc ttcaacgatc actacgcctc gacggcgtgg aatctgetge 900
cgttctccat cctcaacatc ccgacctgga tetcgcacct gccaaccget tacggcgacg 960
gcatgaaccg ggtgatcgag tcgaagttct acgacctgac cagcaaggac tcgacgatca 1020
tcgtcgccaa cctgtcggat ccggegeggg ccaacacctg ggtgcaggat ctcaaccgca 1080
acgccgaaac ccacaagggc agcaccttca tcatcggcag cgacgccaac gatctgattc 1140
agggtggcag cggcaatgac tatctggaag gtcgcgccgg caacgadacc tttcgcgaca 1200
chgcggcta caacatcatc ctgggcgggc agggcagcaa tacgctggac ttgcagaagt 1260
cggtgaatac cttcgacttc gccaacgacg gcgecggcaa tetgtacatt cgcgatgcca 1320
acggcgggat cagcatcacc cgcgacatcg gecgccategt caccaaagag ccgggettcec 1380
tctggggtct gttcaaggac gacgtgaccc acagcgtcac ggccagtggc ttgaaggtcg 1440
gcaacaacct gaccgcctac gagtcgageg tgaagggcag caacggcgcec gacacgctca 1500
aggcgcatgc cggcggcgac tggttgttcg gcctcgacgg caacgatcat ctgatcggeg 1560
gggcgggcaa cgatgtgttt gttggcggcg ccggtaacga tctgatggag tccgggggeg 1620
gggcggatac gttcctgtic aacggcgcgt tcggccagga tcgggtggtg ggattcacgt 1680

ccaacgacaa actggtgttt ctcggcgtgc agggtgtgtt gcctggcgat gacttccgag 1740



13

cgcatgcctc ggcagccggg caggataccg tgctgaagtt cggecggcgat tcggtgacat 1800
tggttggcgt ttcgetgggg agtttgagtg gcgatggaat tgtgatcgcec tga 1853

<210> 19

<211> 503

<212> PRT

<213> Pseudomonas putida W619

<400> 19

Met Ser Lys Ser Leu Thr Trp Ala Arg Gly Ser Gly Arg Arg Leu lle
1 5 10 15

Ser Leu Val Leu Arg Tyr Leu Lys lle Arg Asn Val Val Phe Phe Arg
20 25 30

Leu Tyr Pro Arg Ala Asn Leu Ala Ala Thr Thr Ser lle Val Ala Tyr
35 40 45

Ser Phe Phe Glu Glu Pro Pro Met Asn Met Pro Glu Thr Ala Pro Ala
50 55 60

Gly lle Ala Ser GIn Leu Lys Leu Asp Ala His Trp Met Pro Tyr Thr
65 70 75 80

Ala Asn Arg Asn Phe His Arg Asp Pro Arg Leu lle Val Ala Ala Glu
85 90 95

Gly Asn Tyr Leu Val Asp Asp Lys Gly Arg Arg lle Phe Asp Ala Leu
100 105 110

Ser Gly Leu Trp Thr Cys Gly Ala Gly His Thr Arg Lys Glu lle Thr
115 120 125

Glu Ala Val Ala Arg GIn Leu Gly Thr Leu Asp Tyr Ser Pro Ala Phe
130 135 140



14

GIn Phe Gly His Pro Leu Ser Phe Gin Leu Ala Glu Lys lle Thr Ala
145 150 155 160

Leu Thr Pro Gly Asp Leu Asn His Val Phe Tyr Thr Asn Ser Gly Ser
165 170 175

Glu Cys Ala Asp Thr Ala Leu Lys Met Val Arg Ala Tyr Trp Arg Leu
180 185 190

Lys Gly GIn Ala Thr Lys Thr Lys lle lle Gly Arg Ala Arg Gly Tyr
195 200 205

His Gly Val Asn lle Ala Gly Thr Ser Leu Gly Gly Val Asn Gly Asn
210 215 220

Arg Lys Met Phe Gly GIn Leu Leu Asp Val Asp His Leu Pro His Thr
225 230 235 240

Val Leu Pro Val Asn Ala Phe Ser Lys Gly Leu Pro Glu Glu Gly Gly
245 250 255

lle Ala Leu Ala Asp Glu Met Leu Lys Leu lle Glu Leu His Asp Ala
260 265 270 A

Ser Asn lle Ala Ala Val lle Val Glu Pro Leu Ala Gly Ser Ala Gly
275 280 285 '

Val Leu Pro Pro Pro Lys Gly Tyr Leu Lys Arg Leu Arg Glu lle Cys
290 295 300

Thr GIn His Asn lle Leu Leu lle Phe Asp Glu Val lle Thr Gly Phe
305 310 315 320

Gly Arg Met Gly Ala Met Thr Gly Ala Glu Ala Phe Gly Val Thr Pro
325 330 335
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Asp Leu Met Cys lle Ala Lys Gin Val Thr Asn Gly Ala lle Pro Met
340 345 350

Gly Ala Val lle Ala Ser Ser Glu lle Tyr GIn Thr Phe Met Asn GIn
355 360 365

Pro Thr Pro Glu Tyr Ala Val Glu Phe Pro His Gly Tyr Thr Tyr Ser
370 375 380

Ala His Pro Val Ala Cys Ala Ala Gly lle Ala Ala Leu Asp Leu Leu
385 390 395 400

GIn Arg Glu Asn Leu Val GIn Ser Ala Ala Glu Leu Ala Pro His Phe
405 410 415

Glu Lys Leu Leu His Gly Val Lys Gly Thr Lys Asn Val Val Asp lle
420 425 430

Arg Asn Tyr Gly Leu Ala Gly Ala lle Gin lle Ala Ala Arg Asp Gly
435 440 445

Asp Ala lle Val Arg Pro Tyr Glu Val Ala Met Lys Leu Trp Lys Ala
450 455 460

- Gly Phe Tyr Val Arg Phe Gly Gly Asp Thr Leu Gin Phe Gly Pro Thr
465 470 475 480

Phe Asn Thr Thr Pro Gin Gin Leu Asp Arg Leu Phe Asp Ala Val Gly
485 490 495

Glu Asn Leu Asn Leu lle Asp
500

<210> 20

<211> 460

<212> PRT

<213> Pseudomonas aeruginosa PAO1
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<400> 20

Met Thr Ala Gin Leu Asn Pro Gin Arg Asp Thr Arg Asp Tyr Gin Gin
1 5 10 15

Leu Asp Ala Ala His His lle His Ala Phe Leu Asp GiIn Lys Ala Leu
20 25 30

Asn Arg Glu Gly Pro Arg Val Met Val Arg Gly Asp Gly Leu Gin Leu
35 40 45

Trp Asp Asn Asp Gly Lys Arg Tyr Leu Asp Gly Met Ser Gly Leu Trp
50 55 60

Cys Thr Asn Leu Gly Tyr Gly Arg Gin Asp Leu Ala Ala Ala Ala Ser
65 70 75 80

Arg GIn Leu Glu Gin Leu Pro Tyr Tyr Asn Met Phe Phe His Thr Thr
85 90 95

His Pro Ala Val Val Glu Leu Ser Glu Met Leu Phe Ser Leu Leu Pro
100 105 110

Asp His Tyr Ser His Ala lle Tyr Thr Asn Ser Gly Ser Glu Ala Asn
115 120 125

Glu Val Leu lle Arg Thr Val Arg Arg Tyr Trp Gin lle Leu Gly Lys
130 135 140

Pro Gin Lys Lys lle Met lle Gly Arg Trp Asn Gly Tyr His Gly Ser
145 150 155 160

Thr Leu Gly Ser Thr Ala Leu Gly Gly Met Lys Phe Met His Glu Met
165 170 175

Gly Gly Met Leu Pro Asp Phe Ala His lle Asp Glu Pro Tyr Trp Tyr
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180 185 190

Ala Asn Gly Gly Glu Leu Ser Pro Ala Glu Phe Gly Arg Arg Ala Ala
195 200 205

Leu GIn Leu Glu Glu Lys lle Leu Glu Leu Gly Ala Glu Asn Val Ala
210 215 220

Ala Phe Val Ala Glu Pro Phe GIn Gly Ala Gly Gly Met lle Phe Pro
225 230 235 240

. Pro GIn Ser Tyr Trp Pro Glu lle Gin Arg lle Cys Arg Gin Tyr Asp
245 250 255

Val Leu Leu Cys Ala Asp Glu Val lle Gly Gly Phe Gly Arg Thr Gly
260 265 270 '

Glu Trp Phe Ala His Glu His Phe Gly Phe GiIn Pro Asp Thr Leu Ser
275 280 285 ‘

lle Ala Lys Gly Leu Thr Ser Gly Tyr lle Pro Met Gly Gly Leu Val
290 295 300

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

Ala His Gly Leu Thr Tyr Ser Gly His Pro Val Ala Ala Ala Val Ala
325 330 335

lle Ala Asn Leu Lys Ala Leu Arg Asp Glu Gly Val Val Thr Arg Val
340 345 350

Arg Glu Glu Thr Gly Pro Tyr Leu Gin Arg Cys Leu Arg Glu Val Phe
355 360 365

Gly Asp His Pro Leu Val Gly Glu Val Gin Gly Ala Gly Phe Val Ala
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370 375 380

Ala Leu Gin Phe Ala Glu Asp Lys Val Thr Arg Lys Arg Phe Ala Asn
385 390 395 400

Glu Asn Asp Leu Ala Trp Arg Cys Arg Thr lle Gly Phe Glu Glu Gly
405 410 415

Val lle lle Arg Ser Thr Leu Gly Arg Met lle Met Ala Pro Ala Leu
420 425 430

Val Ala Gly Arg Ala Glu lle Asp Glu Leu lle Asp Lys Thr Arg lle
435 440 445

Ala Val Asp Arg Thr Ala Arg Glu lle Gly Val Leu
450 455 460

<210> 21

<211> 448

<212> PRT . .

<213> Pseudomonas aeruginosa PAQ1

<400> 21
Met Asn GIn Pro Leu Asn Val Aia Pro Pro Val Ser Ser Glu Leu Asn
1 5 10 15

Leu Arg Ala His Trp Met Pro Phe Ser Ala Asn Arg Asn Phe Gin Lys
20 25 30

Asp Pro Arg lle lle Val Ala Ala Glu Gly Ser Trp Leu Thr Asp Asp
35 40 45

Lys Gly Arg Lys Val Tyr Asp Ser Leu Ser Gly Leu Trp Thr Cys Gly
50 55 60

Ala Gly His Ser Arg Lys Glu lle GIn Glu Ala Val Ala Arg Gin Leu
65 70 75 80
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Gly Thr Leu Asp Tyr Ser Pro Gly Phe Gin Tyr Gly His Pro Leu Ser
85 90 95

Phe GIn Leu Ala Glu Lys lle Ala Gly Leu Leu Pro Gly Glu Leu Asn
100 105 110

His Val Phe Phe Thr Gly Ser Gly Ser Glu Cys Ala Asp Thr Ser lle
115 120 125

Lys Met Ala Arg Ala Tyr Trp Arg Leu Lys Gly Gin Pro Gin Lys Thr
130 135 140

Lys Leu lle Gly Arg Ala Arg Gly Tyr His Gly Val Asn Val Ala Gly
145 150 155 160

Thr Ser Leu Gly Gly lle Gly Gly Asn Arg Lys Met Phe Gly Gin Leu
165 170 175 v o

Met Asp Val Asp His Leu Pro Hfs Thr Leu Gin Pro Gly Met Ala Phe
180 185 190 '

Thr Arg Gly Met Ala GIn Thr Gly Gly Val Glu Leu Ala Asn Glu Leu
195 200 205

Leu Lys Leu lle Glu Leu His Asp Ala Ser _ASn lle Ala Ala Val lle
210 215 220

Val Glu Pro Met Ser Gly Ser Ala Gly Val Leu Val Pro Pro Val Gly
225 230 235 240

Tyr Leu Gin Arg Leu Arg Glu lle Cys Asp GIn His Asn lle Leu Leu
245 250 255

lle Phe Asp Glu Val lle Thr Ala Phe Gly Arg Leu Gly Thr Tyr Ser
260 265 270
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Gly Ala Glu Tyr Phe Gly Val Thr Pro Asp Leu Met Asn Val Ala Lys
275 280 285

Gin Val Thr Asn Gly Ala Val Pro Met Gly Ala Val lle Ala Ser Ser
290 295 300

Glu lle Tyr Asp Thr Phe Met Asn Gin Ala Leu Pro Glu His Ala Val
305 310 315 320

Glu Phe Ser His Gly Tyr Thr Tyr Ser Ala His Pro Val Ala Cys Ala
325 330 335

Ala Gly Leu Ala Ala Leu Asp lle Leu Ala Arg Asp Asn Leu Val Gin
340 345 350

GIn Ser Ala Glu Leu Ala Pro His Phe Glu Lys Gly Leu His Gly Leu
355 360 365

GiIn Gly Ala Lys Asn Val lle Asp lle Arg Asn Cys Gly Leu Ala Gly
370 375 380 ,

Ala lle Gin lle Ala Pro Arg Asp Gly Asp Pro Thr Val Arg Pro Phe
385 390 395 400

Glu Ala Gly Met Lys Leu Trp Gin Gin Gly Phe Tyr Val Arg Phe Gly
405 410 415

Gly Asp Thr Leu Gin Phe Gly Pro Thr Phe Asn Ala Arg Pro Glu Glu
420 425 430

Leu Asp Arg Leu Phe Asp Ala Val Gly Glu Ala Leu Asn Gly Ile Ala
435 440 445

<210> 22
<211> 444
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<212> PRT
<213> Pseudomonas aeruginosa PAO1

<400> 22
Met Thr Met Asn Asp Glu Pro Gin Ser Ser Ser Leu Asp Asn Phe Trp
1 5 10 15

Met Pro Phe Thr Ala Asn Arg GIn Phe Lys Ala Arg Pro Arg Leu Leu
20 25 30

Glu Ser Ala Glu Gly lle His Tyr lle Ala GIn Gly Gly Arg Arg lle
35 40 45

Leu Asp Gly Thr Ala Gly Leu Trp Cys Cys Asn Ala Gly His Gly Arg
50 55 60 :

Arg Glu lle Ser Glu Ala Val Ala Arg Gin lle Ala Thr Leu Asp Tyr
65 70 75 80 ’

Ala Pro Pro Phe Gin Met Gly His Pro Leu Pro Phe Glu Leu Ala Ala
85 90 95

Arg Leu Thr Glu lle Ala Pro Pro Ser Leu Asn Lys Val Phe Phe Thr
100 105 110

Asn Ser Gly Ser Glu Ser Ala Asp Thr Ala Leu Lys lle Ala Leu Ala
115 120 125

Tyr Gin Arg Ala lle Gly GIn Gly Thr Arg Thr Arg Leu lle Gly Arg
130 135 140

Glu Leu Gly Tyr His Gly Val Gly Phe Gly Gly Leu Ser Val Gly Gly
145 150 155 160

Met Val Asn Asn Arg Lys Ala Phe Ser Ala Asn Leu Leu Pro Gly Val
165 170 175



22
Asp His Leu Pro His Thr Leu Asp Val Ala Arg Asn Ala Phe Thr Val
180 185 190

Gly Leu Pro Glu His Gly Val Glu Lys Ala Glu Glu Leu Glu Arg Leu
195 200 205

Val Thr Leu His Gly Ala Glu Asn lle Ala Ala Val lle Val Glu Pro
210 215 220

Met Ser Gly Ser Ala Gly Val Val Leu Pro Pro Lys Gly Tyr Leu GIn
225 230 235 240

Arg Leu Arg Glu lle Thr Arg Lys His Gly lle Leu Leu lle Phe Asp
245 250 255

Glu Val lle Thr Gly Phe Gly Arg Val Gly Glu Ala Phe Ala Ala GIn
260 265 270

Arg Trp Gly Val Val Pro Asp Leu Leu Thr Cys Ala Lys Gly Leu Thr
275 280 285

Asn Gly Ser lle Pro Met Gly Ala Val Phe Val Asp Glu Lys lle His
290 295 300

Ala Ala Phe Met GIn Gly Pro GiIn Gly Ala lle Glu Phe Phe His Gly
305 310 315 320

Tyr Thr Tyr Ser Gly His Pro Val Ala Cys Ala Ala Ala Leu Ala Thr
325 330 335

Leu Asp lle Tyr Arg Arg Asp Asp Leu Phe Gin Arg Ala Val Glu Leu
340 345 350

Glu Gly Tyr Trp GIn Asp Ala Leu Phe Ser Leu Arg Asp Leu Pro Asn
355 360 365
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Val Val Asp lle Arg Ala Val Gly Leu Val Gly Gly Val GIn Leu Ala
370 375 380

Pro His Ala Asp Gly Pro Gly Lys Arg Gly Tyr Asp Val Phe Glu Arg
385 390 395 400

Cys Phe Trp Glu His Asp Leu Met Val Arg Val Thr Gly Asp lle lle
405 410 415

Ala Met Ser Pro Pro Leu lle lle Asp Lys Pro His lle Asp Gin lle
420 425 430

Val Glu Arg Leu Ala Gin Ala lle Arg Ala Ser Val
435 440

<210> 23

<211> 468

<212> PRT

<213> Pseudomonas aeruginosa PAO1

<400> 23
Met Asn Ala Arg Leu His Ala Thr Ser Pro Leu Gly Asp .Ala Asp Leu
1 5 10 15

Val Arg Ala Asp Gin Ala His Tyr Met His Gly Tyr His Val Phe Asp
20 25 30

Asp His Arg Val Asn Gly Ser Leu Asn lle Ala Ala Gly Asp Gly Ala
35 40 45

Tyr lle Tyr Asp Thr Ala Gly Asn Arg Tyr Leu Asp Ala Val Gly Gly
50 55 60

Met Trp Cys Thr Asn lle Gly Leu Gly Arg Glu Glu Met Ala Arg Thr
65 70 75 80
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Val Ala Glu GIn Thr Arg Leu Leu Ala Tyr Ser Asn Pro Phe Cys Asp
85 90 95

Met Ala Asn Pro Arg Ala lle Glu Leu Cys Arg Lys Leu Ala Glu Leu
100 105 110

Ala Pro Gly Asp Leu Asp His Val Phe Leu Thr Thr Gly Gly Ser Thr
115 120 125

Ala Val Asp Thr Ala lle Arg Leu Met His Tyr Tyr GIn Asn Cys Arg
130 135 140

Gly Lys Arg Ala Lys Lys His Val lle Thr Arg lle Asn Ala Tyr His
145 150 155 160

Gly Ser Thr Phe Leu Gly Met Ser Leu Gly Gly Lys Ser Ala Asp Arg
165 170 175

Pro Ala Glu Phe Asp Phe Leu Asp Glu Arg lle His His Leu Ala Cys
180 185 190

Pro Tyr Tyr Tyr‘ Arg Ala Pro Glu Gly Leu Gly Glu Ala Glu Phe Leu
195 200 205 _

Asp Gly Leu Val Asp Glu Phe Glu Arg Lys lle Leu Glu Leu Gly Ala
210 - 215 220

Asp Arg Val Gly Ala Phe lle Ser Glu Pro Val Phe Gly Ser Gly Gly
225 230 235 240

Val lle Val Pro Pro Ala Gly Tyr His Arg Arg Met Trp Glu Leu Cys
245 250 255

GiIn Arg Tyr Asp Val Leu Tyr lle Ser Asp Glu Val Val Thr Ser Phe
260 265 270
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Gly Arg Leu Gly His Phe Phe Ala Ser GIn Ala Val Phe Gly Val Gin
275 280 285

Pro Asp lle lle Leu Thr Ala Lys Gly Leu Thr Ser Gly Tyr Gin Pro
290 295 300

Leu Gly Ala Cys lle Phe Ser Arg Arg lle Trp Glu Val lle Ala Glu
305 310 315 320

Pro Asp Lys Gly Arg Cys Phe Ser His Gly Phe Thr Tyr Ser Gly His
325 330 335

Pro Val Ala Cys Ala Ala Ala Leu Lys Asn lle Glu lle lle Glu Arg
340 345 350

Glu Gly Leu Leu Ala His Ala Asp Glu Val Gly Arg Tyr Phe Glu Glu
355 360 365

Arg Leu GIn Ser Leu Arg Asp Leu Pro lle Val Gly Asp Val Arg Gly
370 375 380

Met Arg Phe Met Ala Cys Val Glu Phe Val Ala Asp Lys Ala Ser Lys
385 390 . 395 400

Ala Leu Phe Pro Glu Ser Leu Asn lle Gly Glu Trp Val His Leu Arg
405 410 415

Ala GIn Lys Arg Gly Leu Leu Val Arg Pro lle Val His Leu Asn Val
420 425 430

Met Ser Pro Pro Leu lle Leu Thr Arg Glu GIn Val Asp Thr Val Val
435 440 445

Arg Val Leu Arg Glu Ser lle Glu Glu Thr Val Glu Asp Leu Val Arg
450 455 460
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Ala Gly His Arg
465

<210> 24

<211> 460

<212> PRT

<213> Pseudomonas putida W619

<400> 24
Met Asn Ala Pro Phe Gin Pro GIn Arg Asp Thr Arg Asp Tyr Gin Ala
1 5 10 15 '

Ser Asp Ala Ala His His lle His Ala Phe Leu Asp GIn Lys Ala Leu
20 25 30

Asn Ala Glu Gly Pro Arg Val lle Thr Arg Gly Glu Arg Leu Tyr Leu
35 40 45

Trp Asp Asn Asp Gly Arg Arg Tyr Leu Asp Gly Met Ser Gly Leu Trp
50 55 60

Cys Thr Gin Leu Gly Tyr Gly Arg Lys Asp Leu Thr Ala Ala Ala Ala
65 ‘ 70 75 80

Ala GIn Met Asp Gin Leu Ala Tyr Tyr Asn Met Phe Phe His Thr Thr
85 90 95

His Pro Ala Val lie Glu Leu Ser Glu Leu Leu Phe Ser Leu Leu Pro
100 105 110

Gly His Tyr Ser His Ala lle Tyr Thr Asn Ser Gly Ser Glu Ala Asn
115 120 125

Glu Val Leu lle Arg Thr Val Arg Arg Tyr Trp Gin Val Val Gly Gin
130 135 140

Pro Asn Lys Lys Val Met lle Gly Arg Trp Asn Gly Tyr His Gly Ser
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145 150 155 160

Thr Leu Ala Ala Thr Ala Leu Gly Gly Met Lys Phe Met His Glu Met
165 170 175 ‘

Gly Gly Leu lle Pro Asp Val Ala His lle Asp Glu Pro Tyr Trp Tyr
180 185 190

Ala Glu Gly Gly Glu Leu Thr Pro Ala Glu Phe Gly Arg Arg Cys Ala
195 200 205

Leu Gin Leu Glu Glu Lys lle Leu Glu Leu Gly Ala Glu Asn Val Ala
210 215 220

Gly Phe Val Ala Glu Pro Phe Gin Gly Ala Gly Gly Met ile Phe Pro
225 230 235 240

Pro Glu Ser Tyr Trp Pro Glu lle Gin Arg lle Cys Arg Gin Tyr Asp
245 250 255

Val Leu Leu Cys Ala Asp Glu Val lle Gly Gly Phe Gly Arg Thr Gly
260 265 270

Glu Trp Phe Ala His Glu Tyr Phe Gly Phe Glu Pro Asp Thr Leu Ser
275 280 285

lle Ala Lys Gly Leu Thr Ser Gly Tyr Val Pro Met Gly Gly Leu Val
290 295 300

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

Ala His Gly Leu Thr Tyr Ser Gly His Pro Val Ala Ala Ala Val Ala
325 330 335

lle Ala Asn Leu Lys Ala Leu Arg Asp Glu Gly lle Val Arg GIn Val
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340 345 350

Lys Asp Asp Thr Gly Pro Tyr Leu Gin Arg lle Leu Arg Glu Val Phe
355 360 365

Ala Asn His Pro Leu lle Gly GIn Val Gin Gly Ala Gly Leu Val Ala
370 375 380

Ala Leu GIn Phe Ala Glu Asp Lys Gly Ser Arg Lys Arg Tyr Ala Asn
385 390 395 400

Glu Asn Asp Leu Ala Trp GIn Cys Arg Thr Tyr Gly Phe Glu Glu Gly
405 410 415

Val lle lle Arg Ser Thr Leu Gly Arg Met lle Met Ala Pro Ala Leu
420 425 430

Val Ala Thr His Gly Glu Leu Asp Glu Leu Val Asp Lys Thr Arg lle
435 440 445

Ala Val Asp Arg Thr Ala Arg Gly Leu Gly lle Leu
450 455 460

<210> 25

<211> 459

<212> PRT

<213> Pseudomonas putida KT2440

<400> 25
Met Ser Thr His Ser Ser Thr Val GIn Asn Asp Leu Ala Ala Leu lle
1 5 10 15

His Pro Asn Thr Asn Leu Ala GIn His Arg Glu Val Gly Pro Leu Val
20 25 30

lle Ala Arg Gly Asp Gly Val Arg Val Phe Asp Glu Gin Gly Asn Ala
35 40 45
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Tyr lle Glu Ala Met Ser Gly Leu Trp Ser Ala Ala Leu Gly Phe Ser
50 55 60

Glu GIn Arg Leu Val Asp Ala Ala Val Glu Gin Phe Lys Gin Leu Pro
65 70 75 80

Tyr Tyr His Ser Phe Ser His Lys Thr Asn Ala Pro Ala Ala Ala Leu
85 90 95

Ala Ala Lys Leu Ala Ala Leu Ala Pro Gly Asp Leu Asn His Val Phe
100 105 110

Phe Thr Asn Ser Gly Ser Glu Ala Asn Asp Ser Val Val Lys Met Val
115 120 125

~Trp Tyr Val Asn Asn Ala Leu Gly Arg Pro Ala Lys Lys Lys Phe lle
130 135 140

Ser Arg Gin Gin Ala Tyr His Gly Ala Thr Val Ala Ala Ala Ser Leu
145 150 155 160 '

" Thr Gly lle Pro Ser Met His Arg Asp Phe Asp Leu Pro Ala lle Pro
165 170 175

Val His His Leu Thr Cys Pro Asn Phe Tyr Arg Phe Ala Arg Pro Gly
180 185 190

Glu Ser GiIn Glu Ala Phe Thr Val Arg Leu Ala Asn Glu Leu Glu Arg
195 200 205

Tyr lle Leu Ala Glu Gly Pro Glu Thr lle Ala Ala Phe lle Gly Glu
210 215 220

Pro Val lle Ala Ala Gly Gly Val lle Pro Pro Pro Thr Gly Tyr Trp
225 230 235 240
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Ala Ala lle GIn Ala Val Cys Lys Arg Tyr Asp lle Leu Val Val lle
245 250 255

Asp Glu lle lle Thr Gly Phe Gly Arg Leu Gly Thr Met Phe Gly Ser
260 265 270

GiIn Leu Tyr Gly lle GIn Pro Asp lle Met Val Leu Ser Lys Gin Leu
275 280 285

Thr Ser Ser Tyr Gin Pro Leu Ala Ala Val Val Val Ser Asp Ala Met
290 295 300

Asn Asp Val Leu Val Ser Gin Ser Gin Arg Leu Gly Ala Phe Ala His
305 310 315 320

Gly Leu Thr Cys Thr Gly His Pro Val Ala Thr Ala Val Ala Leu Glu
325 330 335

Asn lle Arg lle lle Glu Glu Arg Asp Leu Val Gly His Val GIn His
340 345 350

Leu Ala Pro Val Phe GIn Arg His Leu Arg Ala Phe Glu Asp His Pro
355 360 365

Leu Val Gly Asn Val Arg Gly Val Gly Leu Met Gly Gly lle Glu Leu
370 375 380

Val Ala Asp Lys Ala Thr Arg GIin Pro Phe Ala Gin Pro Gly Thr Leu
385 390 395 400

Gly Gly Tyr Val Phe Lys GIn Ala His Lys His Gly Leu lle lle Arg
405 410 415

Ala lle Tyr Asp Thr lle Ala Phe Cys Pro Pro Leu lle Thr Thr Gin
420 425 430
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Asp Asp lle Glu Ala lle Phe Ser Ala Phe Glu Arg Thr Leu Ala Asp
435 440 445

Ala Thr Asp Trp Ala Arg Ser GIn His Leu Leu
450 455

<210> 26

<211> 490

<212> PRT

<213> Pseudomonas putida W619

<400> 26
Met Arg lle Ser Ser Val Ser Ser Ala Pro Gly Ser Val Ser Ser Cys
1 5 10 15

Cys Leu Leu Cys Asp GIn Pro Leu Arg Pro Pro Ala Gly Gly Leu Trp
20 25 30

Thr Leu Glu Lys His Met Ser Val Lys Asn Pro Gin Thr Arg Asp Trp
35 40 45

GIn Thr Leu Ser Gly Glu His His Leu Ala Pro Phe Ser Asp Tyr Lys
50 55 60

GiIn Leu Lys Glu Lys Gly Pro Arg lle lle Thr Lys Ala Gin Gly Val
65 70 75 80

His Leu Trp Asp Ser Glu Gly His Lys lle Leu Asp Gly Met Ala Gly
85 90 95

Leu Trp Cys Val Ala Val Gly Tyr Gly Arg Giu Glu Leu Val GIn Ala
100 105 110

Ala Glu Lys Gin Met Arg Glu Leu Pro Tyr Tyr Asn Leu Phe Phe GIn
115 120 125
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Thr Ala His Pro Pro Ala Leu Glu Leu Ala Lys Ala lle Thr Asp Val

130 135 140

Ala Pro Glu Gly Met Thr His Val Phe Phe Thr Gly Ser Gly Ser Glu
145 150 155 160

Gly Asn Asp Thr Val Leu Arg Met Val Arg His Tyr Trp Ala Leu Lys
165 170 175

Gly Lys Pro Gin Lys GiIn Thr lle lle Gly Arg lle Asn Gly Tyr His
180 185 190

Gly Ser Thr Val Ala Gly Ala Ser Leu Gly Gly Met Ser Gly Met His
195 200 205

Glu GIn Gly Gly Leu Pro lle Pro Gly lle Val His lle Pro GIn Pro
210 215 220

Tyr Trp Phe Gly Glu Gly Gly Asp Met Ser Pro Asp Asp Phe Gly Val
225 230 235 240

Trp Ala Ala Glu GiIn Leu Glu Lys Lys lle Leu Glu Val Gly Glu Asp
245 250 255

Asn Val Ala Ala Phe lle Ala Glu Pro lle Gin Gly Ala Gly Gly Val
260 265 270

lle lle Pro Pro Glu Thr Tyr Trp Pro Lys Val Lys Glu lle Leu Ala
275 280 285

Lys Tyr Asp lle Leu Phe Val Ala Asp Glu Val lle Cys Gly Phe Gly
290 295 300

Arg Thr Gly Glu Trp Phe Gly Ser Asp Tyr Tyr Asp Leu Lys Pro Asp
305 310 315 320
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Leu Met Thr lle Ala Lys Gly Leu Thr Ser Gly Tyr lle Pro Met Gly
325 330 335

Gly Val lle Val Arg Asp Lys Val Ala Lys Val Leu Ser Glu Gly Gly
340 345 350

Asp Phe Asn His Gly Phe Thr Tyr Ser Gly His Pro Val Ala Ala Ala
355 360 365

Val Gly Leu Glu Asn Leu Arg lle Leu Arg Glu Glu Lys lle Val Glu
370 375 380

Lys Val Arg Thr Glu Val Ala Pro Tyr Leu Gin Lys Arg Leu Arg Glu
385 390 395 400

Leu Gin Asp His Pro Leu Val Gly Glu Val Arg Gly Leu Gly Leu Leu
405 410 415

Gly Ala lle Glu Leu Val Lys Asp Lys Ala Ser Arg Ser Arg Tyr Glu
420 425 430

Gly Lys Gly Val Gly Met Val Cys Arg Asn Phe Cys Phe Asp Asn Gly
435 440 445

Leu lle Met Arg Ala Val Gly Asp Thr Met lle lle Ala Pro Pro Leu
450 455 460

Val lle Ser His Ala Glu Val Asp Glu Leu Val Glu Lys Ala Arg Lys
465 470 475 480

Cys Leu Asp Leu Thr Leu Glu Ala lle Arg
485 490

<210> 27
<211> 457
<212> PRT
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<213> Streptomyces coelicolor A3(2)

<400> 27

Met Ser Thr Asp Ser Pro Lys Asp Leu Ser Arg Thr Ala Tyr Asp His
1 5 10 15

Leu Trp Met His Phe Thr Arg Met Ser Ser Tyr Glu Asn Ala Pro Val
20 25 30

Pro Thr lle Val Arg Gly Glu Gly Thr His lle Tyr Asp Asp Lys Gly
35 40 45

Arg Arg Tyr Leu Asp Gly Leu Ala Gly Leu Phe Val Val GIn Ala Gly
50 55 60

His Gly Arg Gin Glu Leu Ala Glu Thr Ala Ser Lys Gin Ala GIn Glu
65 70 75 80

Leu Ala Phe Phe Pro Val Trp Ser Tyr Ala His Pro Lys Ala Val Glu
85 90 95

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

Phe Phe Thr Thr Gly Gly Gly Glu Ala Val Glu Thr Ala Trp Lys Leu
115 120 125

Ala Lys GIn Tyr Phe Lys Leu Thr Gly Lys Pro Thr Lys Tyr Lys Val
130 135 140

lle Ser Arg Ala Val Ala Tyr His Gly Thr Pro Gin Gly Ala Leu Ser
145 150 155 160

lle Thr Gly Leu Pro Ala Leu Lys Ala Pro Phe Glu Pro Leu Val Pro
165 170 175
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Gly Ala His Lys Val Pro Asn Thr Asn lle Tyr Arg Ala Pro lle His
180 185 190

Gly Asp Asp Pro Glu Ala Tyr Gly Arg Trp Ala Ala Asp Gin lle Glu
195 200 205

GIn Gin lle Leu Phe Glu Gly Pro Glu Thr Val Ala Ala Val Phe Leu
210 215 220

Glu Pro Val Gin Asn Ala Gly Gly Cys Phe Pro Pro Pro Pro Gly Tyr
225 230 235 240

Phe GIn Arg Val Arg Glu lle Cys Asp GIn Tyr Asp Val Leu Leu Val
245 250 255

Ser Asp Glu Val lle Cys Ala Phe Gly Arg Leu Gly Thr Thr Phe Ala
260 265 270

Cys Asp Lys Phe Gly Tyr Val Pro Asp Met lle Thr Cys Ala Lys Gly
275 280 285

Met Thr Ser Gly Tyr Ser Pro lle Gly Ala Cys Val lle Ser Asp Arg
290 295 300

Leu Ala Glu Pro Phe Tyr Lys Gly Asp Asn Thr Phe Leu His Gly Tyr
305 310 315 320

Thr Phe Gly Gly His Pro Val Ser Ala Ala Val Gly lle Ala Asn Leu
325 330 335

Asp Leu Phe Glu Arg Glu Gly Leu Asn GIn His Val Leu Asp Asn Glu
340 345 350

Gly Ala Phe Arg Ala Thr Leu Glu Lys Leu His Asp Leu Pro lle Val
355 360 365
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Gly Asp Val Arg Gly Asn Gly Phe Phe Tyr Gly lle Glu Leu Val Lys
370 375 380

Asp Lys Ala Thr Lys Glu Ser Phe Asp Glu Glu Glu Thr Glu Arg Val
385 390 395 400

Leu Tyr Gly Phe Leu Ser Lys Lys Leu Phe Glu Asn Gly Leu Tyr Cys
405 410 415

Arg Ala Asp Asp Arg Gly Asp Pro Val lle Gin Leu Ala Pro Pro Leu
420 425 430

lle Ser Asn Gin Glu Thr Phe Asp Glu lle Glu Gin lle Leu Arg Ala
435 440 445

Thr Leu Thr Glu Ala Trp Thr Lys Leu
450 455

<210> 28

<211> 459

<212> PRT

<213> Streptomyces avermitilis MA 4680

<400> 28
Met Gly Asn Pro lle Ala Val Ser Lys Asp Leu Ser Arg Thr Ala Tyr
1 5 10 15

Asp His Leu Trp Met His Phe Thr Arg Met Ser Ser Tyr Glu Asn Ala
20 25 30

Pro Val Pro Thr lle Val Arg Gly Glu Gly Thr Tyr lle Tyr Asp Asp
35 40 45

Lys Gly Lys Arg Tyr Leu Asp Gly Leu Ser Gly Leu Phe Val Val Gin
50 55 60

Ala Gly His Gly Arg Thr Glu Leu Ala Glu Thr Ala Phe Lys Gin Ala
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65 70 75 80

Gin Glu Leu Ala Phe Phe Pro Val Trp Ser Tyr Ala His Pro Lys Ala
85 90 95

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

Lys Val Phe Phe Thr Thr Gly Gly Gly Glu Ala Val Glu Thr Ala Trp
115 120 125

Lys Leu Ala Lys Gin Tyr Phe Lys Leu GIn Gly Lys Pro Thr Lys Tyr
130 135 140

Lys Val lle Ser Arg Ala Val Ala Tyr His Gly Thr Pro Gin Gly Ala
145 150 155 160

Leu Ser lle Thr Gly Leu Pro Ala Leu Lys Ala Pro Phe Glu Pro Leu
165 170 175

Val Pro Gly Ala His Lys Val Pro Asn Thr Asn lle Tyr Arg Ala Pro
180 185 190

Leu Phe Gly Asp Asp Pro Glu Ala Phe Gly Arg Trp Ala Ala Asp GIn
195 200 205

lle Glu GIn Gin lle Leu Phe Glu Gly Pro Glu Thr Val Ala Ala Val
210 215 220

Phe Leu Glu Pro Val Gin Asn Ala Gly Gly Cys Phe Pro Pro Pro Pro
225 230 235 240

Gly Tyr Phe GiIn Arg Val Arg Glu lle Cys Asp Gin Tyr Asp Val Leu
245 250 255

Leu Val Ser Asp Glu Val lle Cys Ala Phe Gly Arg Leu Gly Thr Met
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260 265 270

Phe Ala Cys Asp Lys Phe Gly Tyr Val Pro Asp Met lle Thr Cys Ala
275 280 285 ‘

Lys Gly Met Thr Ser Gly Tyr Ser Pro lle G-Iy Ala Cys lle Val Ser
290 295 300

Asp Arg lle Ala Glu Pro Phe Tyr Lys Gly Asp Asn Thr Phe Leu His
305 310 315 320

Gly Tyr Thr Phe Gly Gly His Pro Val Ser Ala Ala Val Gly Val Ala
325 330 335

Asn Leu Asp Leu Phe Glu Arg Glu Gly Leu Asn GIn His Val Leu Asp
340 345 350 '

Asn Glu Ser Ala Phe Leu Thr Thr Leu Gin Lys Leu His Asp Leu Pro
355 360 365

ile Val Gly Asp Val Arg Gly Asn Gly Phe Phe Tyr Gly lle Glu Leu
370 375 380

Val Lys Asp Lys Ala Thr Lys Glu Thr Phe Thr Asp Glu Glu Ser Glu
385 390 395 400

Arg Val Leu Tyr Gly Phe Val Ser Lys Lys Leu Phe Glu Tyr Gly Leu
405 410 415

Tyr Cys Arg Ala Asp Asp Arg Gly Asp Pro Val lle Gin Leu Ser Pro
420 425 430

Pro Leu lle Ser Asn GIn Ser Thr Phe Asp Glu lle Glu Ser lle lle
435 440 445

Arg Gin Val Leu Thr Glu Ala Trp Thr Lys Leu
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450 455

<210> 29

<211> 450

<212> PRT

<213> Streptomyces avermitilis MA 4680

<400> 29
Met Thr Pro Gin Pro Asn Pro Gin Val Gly Ala Ala Val Lys Ala Ala
1 5 10 15

Asp Arg Ala His Val Phe His Ser Trp Ser Ala GIn Glu Leu lle Asp
20 25 30

Pro Leu Ala Val Ala Gly Ala Glu Gly Ser Tyr Phe Trp Asp Tyr Asp
35 40 45 '

Gly Arg Arg Tyr Leu Asp Phe Thr Ser Gly Leu Val Phe Thr Asn lle
50 55 60

Gly Tyr GIn His Pro Lys Val Val Ala Ala lle Gin Glu Gin Ala Ala
65 70 75 80 ‘ ' ~

Ser Leu Thr Thr Phe Ala Pro Ala Phe Ala Val Glu Ala Arg Ser Glu
85 90 95

Ala Ala Arg Leu lle Ala Glu Arg Thr Pro Gly Asp Leu Asp Lys lle
100 105 110

Phe Phe Thr Asn Gly Gly Ala Asp Ala lle Glu His Ala Val Arg Met
115 120 125

Ala Arg lle His Thr Gly Arg Pro Lys Val Leu Ser Ala Tyr Arg Ser
130 135 140

Tyr His Gly Gly Thr Gin Gin Ala Val Asn lle Thr Gly Asp Pro Arg
145 150 155 160
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Arg Trp Ala Ser Asp Ser Ala Ser Ala Gly Val Val His Phe Trp Ala
165 170 175

Pro Tyr Leu Tyr Arg Ser Arg Phe Tyr Ala Glu Thr Glu GIn GiIn Glu
180 185 190

Cys Glu Arg Ala Leu Glu His Leu Glu Thr Thr lle Ala Phe Glu Gly
195 200 205

Pro Gly Thr lle Ala Ala lle Val Leu Glu Thr Val Pro Gly Thr Ala
210 215 220

Gly lle Met Val Pro Pro Pro Gly Tyr Leu Ala Gly Val Arg Glu Leu
225 230 235 240

Cys Asp Lys Tyr Gly lle Val Phe Val Leu Asp Glu Val Met Ala Gly
245 250 255

Phe Gly Arg Thr Gly Glu Trp Phe Ala Ala Asp Leu Phe Asp Val Thr
260 - 265 270 .

Pro Asp Leu Met Thr Phe Ala Lys Gly Val Asn Ser Gly Tyr Val Pro
275 280 285

Leu Gly Gly Val Ala lle Ser Gly Lys lle Ala Glu Thr Phe Gly Lys
290 295 300

Arg Ala Tyr Pro Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Cys
305 310 315 320

Ala Ala Ala Val Ala Thr lle Asn Val Met Ala Glu Glu Gly Val Val
325 330 335

Glu Asn Ala Ala Asn Leu Gly Ala Arg Val lle Glu Pro Gly Leu Arg
340 345 350
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Glu Leu Ala Glu Arg His Pro Ser Val Gly Glu Val Arg Gly Val Gly
355 360 365

Met Phe Trp Ala Leu Glu Leu Val Lys Asp Arg Glu Thr Arg Glu Pro
370 375 380

Leu Val Pro Tyr Asn Ala Ala Gly Glu Ala Asn Ala Pro Met Ala Ala
385 390 395 400

Phe Gly Ala Ala Ala Lys Ala Asn Gly Leu Trp Pro Phe lle Asn Met
405 410 415

Asn Arg Thr His Val Val Pro Pro Cys Asn Val Thr Glu Ala Glu Ala
420 425 430

Lys Glu Gly Leu Ala Ala Leu Asp Ala Ala Leu Ser Val Ala Asp Glu
435 440 445

Tyr Thr
450

<210> 30

<211> 446

<212> PRT

<213> Chromobacterium violaceum ATCC 12472

<400> 30
Met Asn His Pro Leu Thr Thr Arg Ser Glu Phe Asp His Leu Asp Leu
1 5 10 15

Arg Ala His Trp Met Pro Phe Ser Ala Asn Arg Asn Phe GIn Arg Asp
20 25 30

Pro Arg Leu lle Val Ser Gly Glu Gly Asn Tyr Leu Thr Asp Ala Asp
35 40 45
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Gly Arg Arg lle Phe Asp Ser Leu Ser Gly Leu Trp Cys Cys Gly Ala

50 55 60

Gly His Ser Arg Lys Glu lle Ala Glu Ala Ala Tyr Arg GIn Leu Ser
65 70 75 80

Thr Leu Asp Tyr Ser Pro Gly Phe Gin Phe Gly His Pro Leu Ser Phe
85 90 95

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

Val Phe Phe Thr Asn Ser Gly Ser Glu Cys Ala Asp Thr Ala Val Lys
115 120 125

Met Ala Arg Ala Tyr Trp Arg Leu Lys Gly Gin Ala Ser Lys Thr Lys
130 135 140

Leu lle Gly Arg Ala Arg Gly Tyr His Gly Val Asn lle Ala Gly Thr
145 150 155 160

Ser Leu Gly Gly Met Asn Gly Asn Arg Lys Leu Phe Gly Pro Leu Met
165 170 175

Asp Ala Asp His Leu Pro His Thr Leu Leu Pro Ala Asn Ala Phe Ser
180 185 190

Arg Gly Leu Pro Glu GiIn Gly Ala Glu Leu Ala Asp Asp Leu Leu Arg
195 200 205

Leu lle Glu Leu His Asp Ala Ser Asn lle Ala Ala Val lle Val Glu
210 215 220

Pro Met Ala Gly Ser Ala Gly Val lle Val Pro Pro Gin Gly Tyr Leu
225 230 235 240
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Gin Arg Leu Arg Glu lle Cys Thr Gin His Gly lle Leu Leu lle Phe
245 250 255

Asp Glu Val lle Thr Gly Phe Gly Arg Thr Gly Ser Leu Phe Gly Ala
260 265 270

Asp His Phe Gly Val Thr Pro Asp lle Met Asn Leu Ala Lys GiIn Leu
275 280 285

Thr Asn Gly Ala Val Pro Met Gly Ala Val Val Ala Ser Ser Glu lle
290 295 300

Tyr Asp Ala Phe Met Ala Gin Ala Thr Pro Giu Tyr Ala Val Glu Phe
305 310 315 320

Ala His Gly Tyr Thr Tyr Ser Ala His Pro Val Ala Cys Ala Ala Ala
325 330 335

Leu Ala Ala Leu Asp Val Leu Glu GIn Glu Asn Leu Val Ala Arg Ala
340 345 350

Ala Glu Leu Ala Pro His Phe Glu Arg Gly lle His Gly Leu Lys Gly
355 360 365

Leu Pro His Val lle Asp lle Arg Asn Cys Gly Leu Ala Gly Ala Val
370 375 380

Gin lle Ala Pro Ser Gly Gly Asp Ala lle Val Arg Pro Tyr Glu Ala
385 390 395 400

Ala Met Ala Leu Trp Arg Lys Gly Phe Tyr Val Arg Tyr Gly Gly Asp
405 410 415

Ala Leu GIn Phe Gly Pro Pro Phe Thr Ala Thr Pro GIn Glu Leu Asp
420 425 430



44

Ser Leu Phe Asp Ala Val Gly Glu Thr Leu Ala Lys Leu Ala
435 440 445

<210> 31
<211> 11539
<212> DNA
<213> Atrtificial

<220>
<223> Vector

<400> 31
gaaaaccgcc actgcgccgt taccaccgct gegttcggte aaggttctgg accagttgeg 60

tgagcgcata cgctacttgce attacagttt acgaaccgaa caggcttatg tcaattcgcec 120
tctcaggcgce cgctggtgec getggttgga cgccaagggt gaatccgect cgatacecctg 180
attactcgct tcctgcgecc tctcaggegg cgatagggga ctggtaaaac ggggattgce 240
cagacgcctc ccccgcccct tcaggggcac aaatgcggec ccaacgggge cacgtagtgg 300
tgcgtttttt gcgtitccac ccttttctte cttttccctt ttaaaccttt taggacgtct 360
acaggccacg taatccgtgg cctgtagagt ttaaaaaggg acggatttgt tgccattaag 420 '
ggacggattt gttgttaaga agggadggat ttgttgttgt aaagggacgg atttgttgta 480
ttgtgggacg cagatacagt gtccccttat acacaaggaa tgtcgaacgt ggcctcacce 540 ‘.
ccaatggttt acaaaagcaa tgccctggtc gaggccgcegt atcgcctcag tgttcaggaa 600
cagcggatcg ttctggcctg tattagccag gtgaagagga gcgagcctgt caccgatgaa 660
gtgatgtatt cagtgacggc ggaggacata gcgacgatgg cgggtgtccc tatcgaatet 720
tcctacaacc agctcaaaga agcggcecctg cgcctgaaac ggcgggaagt ccggttaacc 780
caagagccca atggcaaggg gaaaagaccg agtgtgatga ttaccggctg ggtgcaaaca 840
atcatctacc gggagggtga gggccgtgta gaactcaggt tcaccaaaga catgctgccg 900
tacctgacgg aactcaccaa acagttcacc aaatacgcct tggctgacgt ggccaagatg 960

gacagcaccc acgcgatcag gctttacgag ctgctcatgc aatgggacag catcggccag 1020
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cgcgaaatag aaattgacca gctgcgaaag tggtttcaac tggaaggccg gtatccctcg 1080
atcaaggact tcaagttgcg agtgcttgat ccagccgtga cgcagatcaa cgagcacage 1140
ccgctacagg tggagtgggc gcagcgaaag accgggcgca aggtcacaca tctgttgttc 1200
agttttggac cgaagaagcc cgccaaggcg gtgggtaagg ccccagcgaa gecgcaaggcec 1260
gggaagattt cagatgctga gatcgcgaaa caggctcgcc ctggtgagac atgggaageg 1320
gcccgcgcete gactaaccca gatgccgcetg gatctggcect agaggecgtg gccaccacgg 1380
cccggcctgce ctttcaggct gcattattga agcatttatc agggttattg tctcatgage 1440
ggatacatat ttgaatgtat ttagaaaaat aaacaaaaga gtttgtagaa acgcaaaaag 1500
gccatccgtc aggatggcct tctgcttaat ttgatgcctg gcagtttatg gcgggegtce 1560
tgcccgcecac ccteccgggec gtigcttcgc aacgttcaaa tccgctcccg gecggatttgt 1620
cctactcagg agagcgttca ccgacaaaca acagataaaa cgaaaggccc agtctttcga 1680
ctgagccttt cgttttattt gatgcctgge agttccctac tctcgcatgg ggagacccca 1740
cactaccatc ggcgctacgg cgtttcactt ctgagttcgg catggggtca ggtgggacca 1800
ccgcgcetact gccgeccagge aaattetgtt ttatcagacc gettctgegt tetgatttaa 1860
tctgtatcag gctgaaaatc ttctctcatc cgccaaaaca gaagcettgge tgcaggtcga 1920
caagcgctga atgggtatcg gcactagagt ttéacttggc taggctaatt ggtatggtca 1980
tttttatttt gtcctgaatt acctagaatg acttgaagtt ttaatcttca cttttcctcg 2040
tagagcacat agtcttcttt cgtagccccg caatccggac agcaccagtc atcaggaata 2100
tcctcaaagc gagtacctgg agtaaaaccc tcggcctcat cgcccaacge ctcatcatat 2160
atatggccac aagtaataca tatccacttc aagtatgctt tcccgcecttg ggcatcagac 2220
cttggaggtt gagttttata tagatcttgg cctttaacgt cggcactagg caatttctct 2280
aagcttgtcg gcgcaaccac tgcttcagca gttaaacttg tgccactaac ctcggataaa 2340
titggcgaag tatgggttga ggtgacgccc ttttcaccta cgccgctctc aattaacatg 2400

aagtcaagct tgtctcgaac ggcgcaatcg gggcagcacc aatcctcagg aataaggtge 2460
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caaggcgtac ctggagaaaa cccctcatgc acattacccg cactctcatc ataaacataa 2520
ttacaatccg ggcatttata gctagccata ctcatcacca tgtcaaattg ttattttgcg 2580
ttgcggcaaa tttgcgttat ttatttctca tcttcttcct tgtggaagat tttcttacaa 2640
cctgtggggt gctcgcctga tcaagaactt cagtcttagec cgcacagccc tcatttttat 2700
tttcttgétt aagtgggatc actaattctg cggccaaaac tgccattcca gttggagtag 2760
catctgaaat accactttcc gagttggcaa gctgactatt cacccctage tgtgtttctt 2820
tcgagggaga atccgcgaga aagataaagt ccaccttgtc tcgaactgcg cagtccggge 2880
atgcccaatc tttggggata tcattccagc tggtgttcgg gtggaaacct tcgtgcgget 2940
cccccttatt ttcatcatag atatactgac aatctggaca ctggtacctt gacattctcc 3000
cactctccta ttaactcagc gttagtcgct gctccgacaa cttcatcaga gtgtaactat 3060

~ cggagcaggt cgccttcaaa gcaattacag agaggcaatc aaccctcagc actttagcga 3120
~ agtgcactct ttgtgagagc tttcaacgcc gcacataaaa ttgaagcact tattgtaaat 3180
atcgaccgcc gggctctgeg tgctcacata actacgatgce taccgcagag gtactcgaac 3240
tatgaccagc actactagtg ccaaattttt tcaaataggt ttctcgcatc gaatcatcaa 3300
tttggatctt attaaggtca ccaccagccc aatctactac cttgggatcc ataactgatc 3360

| taaaccactg aggaatcatc gccatcaaaa atgcaccagg gtaacccgtc ggaagagccg 3420
gcaggccggg aaaatcccga agtgactgat aagaacgtgt tggatgcgceg tggtgatccg 3480
agtgccgctg aaggtggaac agcactagat tagagacgat gtgattacta ttccaagaat 3540
ggtgcggcett ttgatgctca tatcgaccgt cctecatttt ttgacggage aagccgtaat 3600
gttcaatata gttcgcactg gtcagctgcc accaaccgaa agccatttga atcggcagga 3660
acaccagcat cttaggtcca aacaaggcaa ggagaacggc gtaaagaata actgtgatga 3720
tcattggttg gagQatttca ttatcgaaac tccaaacgct ttggccacgg cgcgaaaggc 3780
gttgttcctc aagcccccaa gcacgaataa atgctcctgg gatctcacgg attgaaaact 3840

tataaatgct ttctcccatc cgggatgttg caggatccat cggtgtageg acatcacggt 3900
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gatgaccctt attatgctca ataaagaagt gaccgtaccc tacgacagcc aacacaattt 3960
tggccatcca acgatcaaaa gtctccttct tgtgaccgag ttegtgtect gtattgageg 4020
ctagtccgtt cacgataccc agtgacaagg caagcgcacc aatttcaagc caagacattg 4080
gctgagttcc gacccaccat gctgacacaa ttaatgcagc gtaatgcata ggaactgtta 4140
gatatgtcaa aactcgatag taccgctcct tctctagttt cggcaccact tcttcaggeg 4200
gattattaaa gtcctcacca aacatcgcat caagcaatgg aagtgcgccg taccatacga 4260
gcaataccag cccataaaaa atcccccaac cagtttcatt tgcaagccag attccgatca 4320
tcggagtagc cggccacaaa gttgatagta tccagagata tttcttitta tctacgtact 4380
ctggagcgga atccagaact ctgtgttict caagcatatg gaattctcca atttttatta 4440
aattagtcgc tacgagattt aagacgtaat tttatgccta actgagaaag ttaagccgcec 4500
cactctcact ctcgacatct taaacctgag ctaatcggac gcttgcgcca actacaccta 4560
cgggtagttt ttgctccgtc gtctgectgga aaaacacgag ctggccgcaa gcatgccagg 4620
taccgcgagc tactcgcgac ggctgaaagc accgaaatga gcgagctatc tggtcgattt 4680
tgacccggtg cccgtcttca aaatcggcga aggccgaagt cggccagaaa tageggecta 4740
cttcagacct tccctagtaa atattttgca ccaccgatca tgccgactac acttaagtgt 4800
agttttaata tttaacaccg taacctatgg tgaaaatttc cagtcagctg gcgcgagaat 4860
agcataatga aaataataat aaataatgat ttcccggtcg ctaaggtcgg agcggatcaa 4920
attacgactc tagtaagtgc caaagttcat agttgcatat atcggccaag attgagtatc 4980
gcggatggag ccgctcccag agtatgcctt tacagagccc cacctggata tgggaaaacc 5040
gttgctcttg cgttcgagtg gctacgccac agaacagccg gacgtcctge agtgtggett 5100
tctttaagag ccagttctta cagtgaattt gatatctgcg cagagattat tgagcagcett 5160
gaaactticg aaatggtaaa attcagccgt gtgagagagg gtgtgagcaa gcctgecgetec 5220
ttgcgagacc ttgcatctag tctitggcag agcacctcga ataacgagat agaaacgcta 5280

gtttgtttgg ataatattaa tcatgactta gacttgccgt tgttgcacgc acttatggag 5340
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tttatgttaa atacaccaaa aaatatcagg tttgcagttg caggcaatac aataaaaggg 5400
ttctcgcagc ttaaacttgc aggcgctatg cgggagtaca ccgagaaaga cttggecttt 5460
agcgcagaag aggcggtggc gttagcggag gcagagtctg ttcttggagt tcctgaagaa 5520
cagatagaga ccttggtgca agaagttgag gggtggcctg ctcttgtagt ttttttgtta 5580
aagcgtgagt tgccggccaa gcatatttca gcagtagttg aagtagacaa ttactttagg 5640
gatgaaatat ttgaggcgat tcccgagcgce tatcgtgttt ttcttgcaaa ttcttcattg 5700
ctcgatttcg tgacgcctga tcaatacaat tatgtattca aatgcgtcaa tggggtctca 5760
tgtattaagt atttaagcac taattacatg ttgcttcgcc atgtgagcgg tgagccageg 5820
cagtttacac tgcatccagt actgcgtaat tttctacgag aaattacttg gactgaaaat 5880
cctgctaaaa gatcctacct gcttaagcgt gcagctttct ggcattggcg tagaggtgaa 5940
taccagtatg caatacgaat atccctacgg gcgaatgact gtcgctgggc agtcagcatg 6000
tctgagagaa taattttaga tttgtcattt cgtcagggcg aaatagatgc gctgagacag 6060
tggctgttag agctgccgaa gcaggcectgg caccaaaaac ccatagtgct tattagttac 6120
gcgtgggtat tgtatttcag tcagcaaggc gcgcgagcag agaagttaat taaagaccta 6180
tcttcacaat ccgataaaaa aaataaatgg caagaaaagg aatggctgca gcttgtgett 6240
gcaataggta aagcaaccaa agatgaaatg ctttcgagtg aggaéctctg taataagtgg 6300
attagtttat ttggggattc aaacgcagtt ggaaaagggg ccgcgctaac ctgtttgget 6360
tttatttftg ccagtgagta tagatttgca gagttggaga aggtgctggc tcaggcccaa 6420
gccgtgaata aatttgcaaa acaaaatttt gcttttggtt ggctgtatgt cgcgaggtit 6480
caacaagccc tagcaagcgg aaaaatgggc tgggcgaggce agattataac tcaagcacgec 6540
acagacagtc gcgcgcagat gatggaatcc gagtttactt cgaaaatgtt tgacgctcta 6600
gagcttgagt tacattatga attgcgctgc ttggacacct cagaagaaaa gctctccaaa 6660
attttagagt tcatttccaa tcacggggtg acagacgtgt ttttttccgt atgccgtget 6720

gtgtcagctt ggcggcettgg aaggagtgac ctaaatggct ccattgagat attggagtgg 6780
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gcgaaggcgc atgcggttga aaaaaatcta ccaagattgg aagttatgag ccaaattgag 6840
atctatcagc gcttagtctg tcaaggcata acgggcataa ataatttaaa aactcttgaa 6900
gatcataaga ttttctccgg acagcactca gecccccctaa aagcacgcect getgettgtt 6960
caatcactag tgctttcccg agatcggaac tttcatagtg ccgcgcacag agcgttattg 7020
gctattcagc aagcccgtaa aattaacgcg ggccagetgg aagtccgtgg attattgtgt 7080
ttggccggag cgcaggcagg tgccggtgat ttaaaaaagg ctcagcttaa cattgtttat 7140
gcagtggaga tagcaaaaca gcttcaatgc tttcaaacag ttcttgatga agtatgttta 7200
attgagcgaa taataccggc ttcatgtgaa gccttcacag cagttaattt agatcaagcg 7260
attggggctt ttagtcticc gcgaatagtt gagattggaa agtccgcaga gaataaaget 7320
gacgctttat tgacacggaa gcagattgct gtcttgaggc ttgtaaaaga ggggtgctca 7380
aacaaacaaa tagcaacaaa tatgcatgtc accgaagatg ctataaagtg gcatatgagg 7440
aaaatatttg ccaccttgaa tgtagtgaat cgcacgcaag caacaattga agctgagcgt 7500
caaggaatta tctaaaataa tcggcattaa gtgatatagt gaaaagtata ccggagagag 7560
aattatggca atcgttgttg ttggcgctgg tacagctgga gtaaatgctg cgttctgget 7620
tcgtcaatat ggttataaag gggaaattag gatttttagc agggagtctg tggcgcctta 7680
tcagcggect cctctatcca aggcttttct gacaagtgag attgcagaat ccgcagtgce 7740
attaaagcca gaaggttttt atacgaataa caatattacc atttcgttaa atacaccgat 7800
tgtatcaatc gacgtggggc gtaagatagt ttcttictaaa gatggaaaag aatacgcgta 7860
tgaaaaattg attcttgcaa cacctgctag cgcacgtagg ttaacctgcg aggggtctga 7920
actgtctggg gtctgctatt tacgcagtat ggaagacgcc aaaaatttac gtaggaaact 7980
tgtggagagt gcgtctgttg ttgtgttggg cggcggagta atcgggcettg aagtcgectc 8040
agctgcggtg ggcttaggga agagggtcac agtgatagaa gccaccccgce gtgtaatgge 8100
gcgcgtggtt acgccggcag cagcaaactt agtcagagcec cgectggagg ctgaaggaat 8160

tgagttcaag ctgaatgcga aattaacgtc tataaagggc aggaatggcc atgttgaaca 8220
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atgcgtactt gaaagtggag aagaaattca ggcggatctg attgtagttg gaatcggtgc 8280
tatcccagag ctagagctgg caactgaggc ggcccttgaa gtgagtaatg gtgttgtggt 8340
cgatgatcag atgtgtacat cggatacaag tatatatgca atcggcgact gcgcaatggc 8400
tagaaatcct ttttggggaa cgatggtacg tttagagaca attcataatg cggttacaca 8460 |
cgctcaaatt gtcgcaagta gcatctgtgg cacatcaaca ccagcaccaa ccccéccacg 8520
gttctggtct gatcttaaag ggatggcgcet gcaaggactt ggtgctctaa aggactacga 8580
taaactcgtt gttgcaatta ataacgaaac tcttgaacta gaagtccttg cgtacaagca 8640
ggagcgactg attgcaactg agacaataaa tttgcctaaa cgtcaaggtg cgcttgcagg 8700
gagtataaaa ttacctgatt agcaatgatg ctcagccact cgaaccaacg gtcgcgatag 8760
ggacggcagt tacctgccgc ccceccgeact ccgtacgtge ggaéctaccg cgtaaaatgt 8820
ggcccaggct gttatgtgge gcttgggcgg ggaagtattg ccatatttgg tgatgaccgt 8880
tttctacgcc acataaatcg gtggtggcta tggtgggatt tcccttgetg aaatgggaga 8940
tccgatcatg ttcgagctct taticaaata cactgctgtg ttggcggtaa gegtictcga 9000
gctcatagtc cacgacgccc gtgattitgt agccctggec gacggceccage aggtaggecg 9060
~acaggctcat gccggccgec gecgectttt cctcaatcge tettegttcg tctggaagge 9120
agtacacctt gataggtggg ctgccct_tcc tggttggctt ggtttcatca geccatccget 9180
tgccctcate tgttacgccg geggtagecg gecagectecg cagagcagga ttccecgttga 9240
gcaccgccag gtgcgaataa gggacagtga agaaggaaca cccgctcgeg ggtgggecta 9300
cttcacctat cctgcccgge tgacgecgtt ggatacacca aggaaagtct acacgaaccc 9360
tttggcaaaa tcctgtatat cgtgcgaaaa aggatggata taccgaaaaa atcgctataa 9420
tgaccccgaa gcagggttat gcagcggaaa agcgcetgctt ccctgetgtt ttgtggaata 9480
tctaccgact ggaaacaggc aaatgcagga aattactgaa ctgaggggac aggcgagaga 9540
ggatcaatgg ctatctgggg gaccgagggc tgtcgctgecg ccaaggcacg attggagatc 9600

ccctatgcgg tgtgaaatac cgcacagatg cgtaaggaga aaataccgca tcaggegetc 9660
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ttccgcettce tegetcactg actcgetgeg cteggtegtt cggetgecgge gageggtate 9720
agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg caggaaagaa 9780
catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggccgcegt tgctggegtt 9840
tttccatagg ctccgccecce ctgacgagca tcacaaaaat cgacgctcaa gtcagaggtg 9900
gcgaaacccg acaggactat aaagatacca ggcgtttccc cctggaagcet ccctegtgeg 9960
ctcteetgtt ccgaccctge cgcttaccgg atacctgtee gectttetee cttcgggaag 10020
cgtggcgctt tctcatagct cacgétgtag gtatctcagt tcggtgtagg tcgttcgctc 10080
caagctgggc tgtgtgcacg aaccccccgt tcageccecgac cgetgegect tatccggtaa 10140
ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggcag cagccactgg 10200
taacaggatt agcagagcga ggtatgtagg cggtgctaca gagttcttga agtggtggcc 10260
taactacggc tacactagaa ggacagtatt tggtatctge gctctgetga agccagttac 10320
cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgctg gtagcggtgg 10380
titttttgtt tgcaagcagc agattacgcg cagaaaaaaa ggatctcaag aagatccttt 10440
gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag ggattttggt 10500
catgagatta tcaaaaaggé tcttcaccta gatcctttta aattaaaaat gaagttttaa 10560
atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatcga ttggtcggtc 1'-0620
atttcgaacc ccagagtccc gctcagaaga actcgtcaag aaggcgatag aaggcgatgc 10680
gctgcgaatc gggagcggcg ataccgtaaa gcacgaggaa gcggtcagec cattcgccge 10740
caagctcttc agcaatatca cgggtagcca acgctatgtc ctgatagcgg tccgccacac 10800
ccagccggcc acagtcgatg aatccagaaa agcggccatt ttccaccatg atattcggca 10860
agcaggcatc gccatgggtc acgacgagat cctcgccgtc gggcatgcge gecttgageec 10920
tggcgaacag ttcggctggce gcgagceccct gatgctctic gtccagatca tcctgatcga 10980
caagaccggc ttccatccga gtacgtgctc gctcgatgcg atgtttcgcet tggtggtcga 11040

atgggcaggt agccggatca agcgtatgca gccgccgcat tgcatcagcc atgatggata 11100
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ctttctcggc aggagcaagg tgagatgaca ggagatcctg ccccggcact tcgcccaata 11160
gcagccagtc ccttccecget tcagtgacaa cgtcgagcac agetgecgcaa ggaacgeceg 11220
tcgtggccag ccacgatage cgcgcetgcct cgtcctgeag ttcattcagg gcaccggaca 11280
ggtcggtctt gacaaaaéga accgggcgcc cctgecgcetga cagccggaac acggecggcat 11340
cagagcagcc gattgtctgt tgtgcccagt catagccgaa tagcctctcc acccaagegg 11400
ccggagaacc tgcgtgcaat ccatcttgtt caatcatgcg aaacgatcct catcctgtet 11460
cttgatcaga tcttgatccc ctgcgccatc agatccttgg cggcaagaaa geccatccagt 11520

ttactttgca gggcttcce 11539

<210> 32
<211> 35
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 32 '
aagggaattc catatgcttg agaaacacag agttc 35

<210> 33
<211> 35
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 33
aaaattcgcg tcgacaagcg ctgaatgggt atcgg 35

<210> 34
<211> 20
<212> DNA
<213> Atrtificial

<220>
<223> Primer
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<400> 34
tgagacagtg gctgttagag 20

<210> 35
<211> 35
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 35
taataaccgc tcgagaacgc ttaccgccaa cacag

<210> 36
<211> 47
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 36
gccggcgaga acctgtactt tcagatggca agtaagtatg ccacttg

<210> 37
<211> 28
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 37
ggatcctcac ttcttgtgct gagccttg 28

<210> 38

<211> 446

<212> PRT

<213> Arabidopsis thaliana

<400> 38

35

47
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Met Val Val lle Asn Ser Leu Arg Arg Leu Ala Arg Thr Thr Gin Val
1 5 10 15

His Leu His Ser Lys Tyr Ala Thr Cys Met Ser Gly Asn Ser Thr Ser
20 25 30

Arg Arg lle Phe Thr Thr Glu Ala Ala Pro Glu Lys Gly Asn Glu Pro
35 40 45

Arg Leu Val Ser Ala Ala Val Glu GIn Leu Asn Thr Leu Pro Phe Tyr
50 55 60

His Ser Phe Trp Asn Arg Thr Thr Lys Pro Ser Leu Asp Leu Ala Lys
65 70 75 80

Val Leu Leu Glu Met Phe Thr Ala Asn Lys Met Ala Lys Ala Phe Phe
85 90 95

Thr Ser Gly Gly Ser Asp Ala Asn Asp Thr Gin Val Lys Leu Val Trp
100 105 110

Tyr Tyr Asn Asn Ala Leu Gly Arg Pro‘GIu Lys Lys Lys Phe lle Ala
115 120 125

Arg Lys Lys Ser Tyr His Gly Ser Thr Leu lle Ser Ala Ser Leu Ser
130 135 140

Gly Leu Pro Pro Leu His GIn Asn Phe Asp Leu Pro Ala Pro Phe Val
145 150 155 160

Leu His Thr Asp Cys Pro His Tyr Trp Arg Phe His Leu Pro Gly Glu
165 170 175

Thr Glu Glu Glu Phe Ser Thr Arg Leu Ala Lys Asn Leu Glu Asp Leu
180 185 190
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lle lle Lys Glu Gly Pro Glu Thr lle Gly Ala Phe lle Ala Glu Pro
195 200 205

Val Met Gly Ala Gly Gly Val lle Pro Pro Pro Ala Thr Tyr Phe Glu
210 215 220

Lys Val Gin Ala Val Val Lys Lys Tyr Asp lle Leu Phe lle Ala Asp
225 230 235 240

Glu Val lle Cys Ala Phe Gly Arg Leu Gly Thr Met Phe Gly Cys Asp
245 250 255

Lys Tyr Asn lle Lys Pro Asp Leu Val Thr Leu Ala Lys Ala Leu Ser
260 265 270

Ser Ala Tyr Met Pro lle Gly Ala lle Leu Met Ser Gin Glu Val Ala
275 280 285

Asp Val lle Asn Ser His Ser Ser Lys Leu Gly Val Phe Ser His Gly
290 295 300

Phe Thr Tyr Ser Gly His Pro Val Ser Cys Ala Val Ala lle Glu Ala
305 310 315 320

Leu Lys lle Tyr Lys Glu Arg Asn lle Pro Glu Tyr Val Ala Lys Val
325 330 335

Ala Pro Arg Phe Gin Asp Gly Val Lys Ala Phe Ala Ser Gly Ser Pro
340 345 350

L

lle lie Gly Gilu Thr Arg Gly Thr Gly Leu lle Leu Gly Thr Glu Phe
355 360 365

Val Asp Asn Lys Ser Pro Asn Glu Pro Phe Pro Pro Glu Trp Gly Val
370 375 380
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Gly Ala Phe Phe Gly Ala Glu Cys GIn Lys His Gly Met Leu Val Arg
385 390 395 400

Val Ala Gly Asp Gly lle Leu Met Ser Pro Pro Leu lle lle Ser Pro
405 410 415

Glu Glu lle Asp Glu Leu lle Ser lle Tyr Gly Lys Ala Leu Lys Ala
420 425 430

Thr Glu Glu Lys Val Lys Glu Leu Lys Ala Gin His Lys Lys
435 440 445

<210> 39

<211> 1515

<212> DNA

<213> Arabidopsis thaliana

<400> 39
atggtcgtta tcaacagtct ccgacgcttg gcgcgtacca ctcaggttca tttgcacagt 60

aagtatgcca cttgcatgtc tgggaactcc acttccagga ggattttcac tactgaggca 120
gcacctgaga agaaaaacac tgttgggtct aaagggcatg atatgcttgc accttttact 180
gctggatggc agagtgctga tttagatccc ttggtcattg caaagtctga gggaagttat 240
gtgtétgatg atactgggaa aaaatatctt gactctctcg ctggtttatg gtgtactgcc 300
ttaggaggaa atgagccaag gcttgtttct gccgctgttg aacagttgaa caccttgccg 360
ttttatcact ccttitggaa ccgtactact aaaccttctc tggatcttge taaggttctt 420
ttagagatgt tcacggccaa caaaatggcc aaagcatttt tfacaagcgg tggatcagat 480
gccaacgata cccaggtcaa gctggtttgg tattacaata acgcacttgg aa’ggcccgag 540
aagaaaaagt ttatcgcgag aaagaaatcg taccatggct ccactctaat atcagcaagt 600
ttgtccggcec ttcccccget acaccaaaat tttgatttac ctgcaccatt tgtgttgcac 660
acagattgcc ctcattattg gcgttttcat cttccaggcg aaacggaaga ggagttctca 720

accagattag ccaagaattt agaggatcta atcatcaaag aaggaccaga aactattggt 780
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gcttttatag ctgaaccagt catgggtgct gggggtgtga tacctccacc tgctacctac 840
titgaaaagg ttcaagctgt tgttaagaaa tatgatatct tgttcattgc tgatgaggtg 900
atatgtgcat ttggaaggct cgggacaatg tttggctgtg acaaatacaa cattaagcca 960
gatcttgtga ccttagctaa ggcactgtct tcagcatata tgccgattgg égccattctt 1020
atgagccaag aagtggcaga tgtcataaat tctcatagca gcaagctagg cgttttctcc 1080
catggattta cttattctgg tcatccagtt tcgtgtgctg tagcaattga agcgttaaag 1140
atatacaagg agaggaacat accagagtat gtcgccaaag ttgccccaag gtttcaagat 1200
ggagttaaag cgttigcctc tggtagtcct attattggag agacaagagg aacaggtitg 1260
attcttggga ctgagtttgt agacaataaa tctccgaacg aaccatticc accagaatgg 1320
ggtgttggcg cattctitgg agccgagtgc cagaagcacg ggatgttagt ccgtgtigca 1380
ggtgatggca ttttgatgtc tccaccgctc attatctcac ctgaagagat tgatgagttg 1440
atttctatct atgggaaagc attgaaggca acggaagaga aggtaaaaga actcaaggct 1500
cagcacaaga agtga 1515

<210> 40

<211> 1362

<212> DNA

<213> Pseudomonas sp.

<400> 40
atgagcgtca acaacccgca aacccgtgaa tggcaaaccc tgagcgggga gcaccatctc 60

gcacctttca gtgactacaa gcagctgaag gagaaggggc cgcgcatcat caccaaggec 120
cagggggtgc atttgtggga cagcgagggg cacaagatcc tcgacggcat ggcgggectg 180
tggtgcgtag cggtgggtta cggccgtgaa gagetggtic aggcagcaga aaagcagatg 240
cgcgagctgce cgtactacaa cctgttctic cagacggecc acccgectge actggaactg 300
gccaaggcca ttaccgatgt ggcgecccgag ggcatgaccce atgtgttctt caccggctcc 360
ggctccgaag gcaacgacac cgtgctgcge atggtgcgec actactggge gttgaaggge 420

aagccgcaca agcagaccat catcggccgt atcaacggct accacggctc caccticgcc 480
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ggtgcttgcc tgggcggcat gagcggcatg cacgagcagg gecggcectgcc gatcccggge 540
atcgtgcaca tcccgcagcc gtactggttc ggcgaaggcg gtgacatgac cccggatgcg | 600
ttcggtatct gggcggccga acagctggag aagaaaatcc tcgaagtcgg cgaagacaac 660
gtcgccgect tcatcgeccga gectatccag ggcgecaggeg gegtgatcat cécgccggaa 720
acctactggc cgaaggtgaa ggagattctc gccaagtacg acatcctgtt cgttgccgac 780
gaagtcatct gtggtttcgg ccgtaccggc gagtggttcg getectgatta ctacgacctc 840
aagcccgacc tgatgaccat cgccaagggc ctgacctccg gttacatccec catgggeggt 900
gtgatcgtgc gtgacaaagt ggccaaggtg atcagcgaag gcggtgactt caaccacggec 960
ttcacctatt cgggccaccc ggtagcggcg geggtgggcece tggaaaacct gcgcatcctg 1020
cécgacgagc aaattgtcga gaaggcgcgt actgaagcgg caccgtattt gcaaaagcgt 1080
ttgcgtgagc tgcaggacca cccgcetggtg ggtgaagtge gcggcecttgg catgettgge 1140
gcgatcgagc tggtgaaaga caaggccacc cgcagccgtt acgagggcaé gggcgtggge 1200
atgatctgcc gcaccttctg cttcgaaaac ggcctgatca tgcgtgeggt gggtgacace 1260
atgatcatcg cgccgcecget ggtcatcage catgcggaaa tcgacgaact ggtggaaaag 1320
gcacgcaaat gcctcgacct gacccttgag gcgattcgat aa 1362

<210> 41

<211> 1359

<212> DNA

<213> Pseudomonas sp.

<400> 41
atgagcgatt cgcaaaccct gcactggcaa gcgctgagcc gecgaccatca tetgeccgecg 60

ttcaccgatt acaaggcgct gaacgccaaa ggcacgcgca tcatcaccaa ggcgtcagge 120
gtctacctgt gggacagcga aggccacaag atcctcgacg ccatggccgg getctggtge 180
gtcaacctgg gctatggccg cgaggagcetg gtcgaggccg cgaccaggca gatgecgcgag 240

ctgccgtact acaacctgtt cttccagacc gcccaccecge cggececgtgge getggccaag 300
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gcgattgccg acatcgcgec ggccgggatg aaccatgtgt tettcaccgg ctccggeteg 360
gaggccaacg acaccgtgct gcgcatggtg cgccattact gggcgatcaa gggccageecg 420
gcgaagaagg tggtcatcgg ccgctggaat ggctatcacg gctcgaccat cgctggegca 480
agcctcggtg gcatgaaggce catgcacgag éagggcgacg gcccgatcce cggcatcgag 540
catatcgacc agccctactg gttcggcgag ggtggcgaca tgagcccgga agagttcgge 600
gtgcgcatcg ccgaccagcet ggagcagaag atccttgagg tcggcgagga caaggtcgec 660
gccttcatcg ccgaacctat ccagggcgcec ggcggegtga tcatcccgec cgagagctac 720
tggccgcecggg tcaaggaaat cctcgegegce tacgacatte tecttcatcge cgacgaggte 780
atctgcggct tcggcecgtac cggtgagtgg ttcggcageg actactacgg cctcgagecg 840
gacctgatgc cgatcgccaa gggcctgacce tectggctaca tccccatggg cggegtagtg 900
gtgcgcgacg aagtggtgca cacgctcaac gagggcggcg agttctacca cggcettcacc 960
tactcggggc accccgtggce cgccgeggtg gegetggaga acatccgceat cctgecgecgag 1020
gagaagatcg tcgagcgggt gaagacgaag acggcaccct atttgcagtc ccgttggcag 1080
gaactgctcg agcatccg’ct ggtaggcgag gcgcgceggceg tcggcctget tggtgcgctg. 1140
gagttggtga agaacaagaa gacccgcgaa cgctttgccg atcccggtgt gggcatgctc 1200
tgtcgcgagc actgcttcég caacggcctg gtgatgcgtg cggttggcga caccatgatc 1260
atttcgccgce cgctggtgat cagcgaagag cagatcgacg agctggttgg caaggtgcgg 1320'
ttgtgccteg acgccacggce caaggatgtg ctgggetga 1359

<210> 42

<211> 1380

<212> DNA

<213> Artificial

<220>
<223> codon optimized gene for expression in E coli

<400> 42 :
atgcagaaac agcgtaccac ctctcagtgg cgtgaactgg atgcggcgca tcatctgcat 60
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ccgtttaccg ataccgcgag cctgaatcag gcgggtgcge gtgtgatgac ccgtggecgaa 120
ggcgtgtatc tgtgggatag cgaaggcaac aaaattattg atggcatggc gggcctgtgg 180
tgcgtgaacg tgggctatgg ccgtaaagat tttgcggaag cggcgegteg tcagatggaa 240
gaactgccgt tttataacac cttctttaaa accacccatc cggcggtggt ggaactgage 300
agcctgctgg ccgaagttac cccggcaggt tttgatcgtg tgttttatac caacagecgge 360
agcgaaagcg tggataccat gattcgtatg gtgcgtcgtt attgggatgt gcagggcaaa 420
ccggaaaaaa aaaccctgat tggccgttgg aacggctatc acggcagcac cattggeggt 480
gcgagcctgg gcggcatgaa atatatgcat gaacagggceg atctgccgat tccgggcatg 540
gcgcatattg aacagccgtg gtggtataaa catggcaaag atatgacccc ggatgaattt 600
ggcgtggttg cggcgcegttg gctggaagaa aaaattctgg aaatcggcge ggataaagtg 660
gcggcegtttg tgggcgaacc gattcagggt gcgggeggtg tgattgttcec gccggcaace 720
tattggccgg aaattgaacg tatttgccgc aaatatgatg tgctgctggt tgcggatgaa 780
gtgatttgcg gctttggccg taccggcgaa tggtttggcc atcagcattt tggctttcag 840
ccggacctgt ttaccgcggce gaaaggectg agcageggct atctgccgat tggcgecggtg 900
tttgtgggca aacgtgttgc ggaaggtctg attgcgggcg gtgattttaa ccatggcttt | 960
acctatagcg gccatccggt gtgtgcggcg gtggcgcatg cgaatgttge ggcgectgegt 1020
gatgaaggca ttgtgcagcg tgtgaaagat gatattggcc cgtatatgca gaaacgttgg 1080
cgtgaaacct ttagccgttt tgaacatgtg gatgatgtge gtggcgtggg catggtgcag 1140
gcgtttaccc tggtgaaaaa caaagcgaaa cgtgaactgt ttccggattt tggcgaaatt 1200
ggcaccctgt gccgcgatat tttttttcgc aacaacctga ttatgcgtge gtgecggcgat 1260
cacattgtgt ctgcaccgcc gctggttatg acccgtgcgg aagtggatga aatgctggec 1320
gtggcggaac gttgcctgga agaatttgaa cagaccctga aagcgcgtgg cctggcectaa 1380
<210> 43

<211> 5143
<212> DNA
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<213> Atrtificial

<220>
<223> Vector

<400> 43
tttaagaagg agatataccc atgacacaga gggcccacca tcaccatcac cattccatgg 60

cctcctccga ggacgtcatc aaggagttca tgcgettcaa ggtgcgcatg gagggetcceg 120
tgaacggcca cgagttcgag atcgagggceg agggcgaggg ccgcccctac gagggcacce 180
agaccgccaa gctgaaggtg accaagggcg gecccctgcece cttcgectgg gacatcetgt 240
cccctcagtt ccagtacgge tccaaggcect acgtgaagea ccccgecgac atccccgact 300
acttgaagct gtccticccec gagggcttca agtgggagcg cgtgatgaac ttcgaggacg 360
chgcgtggt gaccgtgacc caggactcct ccctgcagga cggcgagttc atctacaagg 420
tgaagctgcg cggcaccaac ttccccteecg acggeccegt aatgcagaég aagactatgg 480
gttgggaggc ctccaccgag cggatgtacc ccgaggacgg cgccctgaag ggcgagatca 540
agatgaggct gaagcfgaag gacggcggcc actacgacgc cgaggtcaag accacctaca 600
tggccaagaa gecegtgeag ctgcccggeg cetacaagac cgacatcaag ctggacatca 660
cctcccacaa cgaggactac accétcgtgg aacagtacga gcgcgccgag ggccgccact 720
ccacéggcgc cggcgagaac ctgtactttc agatggcaag taagtatgcc acttgcatgt 786
ctgggaactc cacttccagg aggattttca ctactgaggc agcacctgag aagaaaaaca 840
ctgttgggtc taaagggcat gatatgcttg caccttttac tgctggétgg cagagtgctg 900
atttagatcc cttggtcatt gcaaagtctg agggaagtta tgtgtatgat gatactggga 960
aaaaatatct tgactctctc gctggtttat ggtgtactgc cttaggagga aatgagccaa 1020
ggcttgtttc tgccgcetgtt gaacagttga acaccttgcce gttttatcac tccttttgga 1080
accgtactac taaaccttct ctggatcttg ctaaggttct tttagagatg ttcacggcca 1140
acaaaatggc caaagcattt tttacaagcg gtggatcaga tgccaacgat acccaggtca 1200

agctggtttg gtattacaat aacgcacttg gaaggcccga gaagaaaaag tttatcgcga 1260
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gaaagaaatc gtaccatggc tccactctaa tatcagcaag tttgtccgge cttceccecge 1320
tacaccaaaa ttttgattta cctgcaccat ttgtgttgca cacagattgc cctcattatt 1380
ggcgttttca tcttccagge gaaacggaag aggagttctc aaccagatta gccaagaatt 1440
tagaggatct aatcatcaaa gaaggaccag aaactattgg tgcttttata gctgaaccag 1500
tcatgggtgc tgggggtgtg atacctccac ctgctaccta ctttgaaaag gttcaagctg 1560
ttgttaagaa atatgatatc ttgttcattg ctgatgaggt gatatgtgca tttggaaggec 1620
tcgggacaat gtttggctgt gacaaataca acattaagcc agatctigtg accttagcta 1680
aggcactgtc ttcagcatat atgccgattg gagccattct tatgagccaa gaagtggcag 1740
atgtcataaa ttctcatagc agcaagctag gcgttttctc ccatggattt acttattctg 1800
gtcatccagt ttcgtgtgct gtagcaattg aagcgttaaa gatatacaag gagaggaaca 1860
taccagagta tgtcgccaaa gttgccccaa ggtttcaaga tggagttaaa gecgtttgect 1920
ctggtagtcc tattattgga gagacaagag gaacaggttt gattcttggg actgagtttg 1980
tagacaataa atctccgaac gaaccatttc caccagaatg gggtgttggc gcattctttg 2040
gagccgagtg ccagaagcac gggatgttag tccgtgttge aggtgatggce attttgatgt 2100
ctccaccgct cattatctca cctgaagaga ttgatgagtt gatttctatc tatgggaaag 2160
cattgaaggc aacggaagag aaggtaaaag aactcaaggc tcagcacaag aagtgaggat 2220
ccggctgcta acaaagcccg aaaggaagct gagttggctg ctgccaécgc tgagcaataa 2280
ctagcataac cccttggggc ctctaaacgg gtcttgaggg gttttttgct gaaaggagga 2340
actatatccg gccggatatc cacaggacgg gtgtggtcgc catgatcgcg tagtcgatag 2400
tggctccaag tagcgaagcg agcaggactg ggcggcggcc aaagcggtcg gacagtgetc 2460
cgagaacggg tgcgcataga aattgcatca acgcatatag cgctagcagc acgccatagt 2520
gactggcgat gctgtcggaa tggacgatat cccgcaagag gcccggcagt accggcataa 2580
ccaagcctat gcctacagca tccagggtga cggtgccgag gatgacgatg agcgcattgt 2640

tagatttcat acacggtgcc tgactgcgtt agcaatttaa ctgtgataaa ctaccgcatt 2700



63

aaagcttatc gatgataagc tgtcaaacat gagaattctt gaagacgaaa gggcctecgtg 2760
atacgcctat ttttataggt taatgtcatg catgagacaa taaccctgat aaatgéttca 2820
ataatattga aaaaggaaga gtatgagtat tcaacatttc cgtgtcgccc ttattccctt 2880
ttttgcggca ttttgcctte ctgtttttge tcacccagaa acgetggtga aagtaaaaga 2940
tgctgaagat cagttgggtg cacgagtggg ttacatcgaa ctggatctca acagcggtaa 3000
gatccttgag agttttcgcc ccgaagaacg tittccaatg atgagcactt ttaaagttct 3060
gctatgtggc gcggtattat cccgtgttga cgccgggcaé gagcaactcg gtcgccgcat 3120
acactattct cagaatgact tggttgacgc gtcaccagtc acagaaaagc atcttacgga 3180
tggcatgaca gtaagagaat tatgcagtgc tgccataacc atgagtgata acactgcgge 3240
caacttactt ctgacaacga tcggaggacc gaaggagcta accgcttttt tgcacaacat 3300
gggggatcat gtaactcgcc ttgatcgttg ggaaccggag ctgaatgaag ccataccaaa 3360
cgacgagcgt gacaccacga tgcctgcagc aatggcaaca acgttgcgca aactattaac 3420
tggcgaacta cttactctag cttcccggcea acaattaata gactggatgg aggcggataa 3480
agttgcagga ccacttctgc gctcggecct tccggetgge tggtttattg ctgataaatc 3540
tggagccggt gagcgtgggt ctcgcggtat cattgcagca ctggggccag atggtaagcec 3600
ctcccgtatc gtagttatct acacgacggg gagtcaggca actatggatg aacgaaatag 3660
acagatcgct gagataggtg cctcactgat taagcattgg taactgtcag accaagttta 3720
ctcatatata ctttagattg atttaaaact tcatttttaa tttaaaagga tctaggtgaa 3780
gatccttitt gataatctca tgcatgacca aaatccctta acgtgagttt tcgttccact 3840
gagcgtcaga ccccgtagaa aagatcaaag gatcttcttg agatcctitt tttctgcgeg 3900
taatctgctg cttgcaaaca aaaaaaccac cgctaccagce ggtggtttgt ttgccggatc 3960
aagagctacc aactcttttt ccgaaggtaa ctggcttcag cagagcgcag ataccaaata 4020
ctgtccttct agtgtagccg tagttaggce accacttca_a gaactctgta gcaccgccta 4080

catacctcgc tctgctaatc ctgttaccag tggctgetge cagtggcgat aagtcgtgtc 4140
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ttaccgggtt ggactcaaga cgatagttac cggataaggc gcagcggtcg ggctgaacgg 4200
ggggttcgtg cacacagccc agcttggage gaacgaccta caccgaactg agatacctac 4260
agcgtgagct atgagaaagc gccacgcttc ccgaagggag aaaggcggac aggtatccgg 4320
taagcggcag ggtcggaaca ggagagcgca cgagggagct tccaggggga aacgcctggt 4380
atctttatag tcctgtcggg tttcgccacc tetgacttga gegtecgattt ftgtgatgct 4440
cgtcaggggg gcggagccta tggaaaaacg ccagcaacgce ggccttttta cggttcctgg 4500
ccttttgctg gecttttget cacatgttct ttcctgegtt atcccctgat tectgtggata 4560
accgtattac cgcctttgag tgagctgata ccgctcgecg cagccgaacg accgagcgca 4620
gcgagtcagt gagcgaggaa gcggaagagce gectgatgeg gtattttete cttacgcatc 4680
tgtgcggtat ttcacaccgc atatatggtg cactctcagt acaatctgct ctgatgccge 4740
atagttaagc cagtatacac tccgctatcg ctacgtgact gggtcatggc tgcgccccga 4800
cacccgccaa cacccgctga cgcgecctga cgggcttgte tgctcccgge atccgettac 4860
agacaagctg tgaccgtctc cgggagctgce atgtgtcaga ggttttcace gtcatcaccg 4920
aaacgcgcga ggcagcetggce acgacaggtt tcccgactgg aaagcgggca gtgagcgcaa 4980
cgcaattaat gtgagttagc tcactcatta ggcaccccag gctttacact ttatgettcc 5040
ggctcgtatg ttgtgtggaa ttgtgagcgg ataacaattt cacacaggaa acagctatga 5100
ccatgattac gccaagctct agctagaaat aattttgttt aac 5143

<210> 44

<211> 36

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 44
ggaattccat atgagcgtca acaacccgca aacccg 36

<210> 45
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<211> 37
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 45
ccgctcgagt tatcgaatcg cctcaagggt caggtcc

<210> 46
<211> 38
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 46
ggaattccat atgagcgatt cgcaaaccct gcactggce

<210> 47
<211> 35
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 47
cgcggatcct cagcccagca catccttggce tgtcg

37

38

35



