SEQIDNO: 1
<211> 780

<212> DNA

<213> Escherichia coli

<400> 1
atgactgatc tgaaagcaag cagcctgegt geactgaaat tgatggacct gaccacectg 60

aatgacgacg acaccgacga gaaagtgatc gecctgtgte atcaggecaa aactceggte 120
ggcaataccg ccgctatetg tatctatcet cgctttatce cgattgeteg caaaactetg 180
aaagagcagg gcaccccgga aatccgtate getacggtaa ccaactteee acacggtaac 240
gacgacatcg acatcgcget ggcagaaacc cgtgeggceaa tegectacgg tgetgatgaa 300
gttgacgttg tgttcccgta ccgegegetg atggegggta acgageaggt tggttttgac 360
ctggtgaaag cctgtaaaga ggcttgegeg geagegaatg tactgetgaa agtgatcate 420
gaaaccggcg aactgaaaga cgaagegetg atccgtaaag cgtetgaaat ctccatcaaa 480
gcgggtgegg acttcatcaa aacctctace ggtaaagtgg ctgtgaacge gacgecggaa 540
agcgegegea tcatgatgga agtgatcegt gatatgggcg tagaaaaaac cgttggtttc 600
aaaccggegg geggegtgeg tactgeggaa gatgegeaga aatatctege cattgcagat 660
gaactgttcg gtgctgactg ggcagatgeg cgtcactace getttggege ttccageetg 720
ctggcaagec tgetgaaage getgggteac ggegacggta agagegeeag cagetactaa 780
SEQ ID NO: 2

<211> 259

<212> PRT

<213> Escherichia coli

<400> 2

Met Thr Asp Leu Lys Ala Ser Ser Leu Arg Ala Leu Lys Leu Met Asp

1 5 10 15

Leu Thr Thr Leu Asn Asp Asp Asp Thr Asp Glu Lys Val Ile Ala Leu
20 25 30

Cys His Gln Ala Lys Thr Pro Val Gly Asn Thr Ala Ala Ile Cys Ile
35 40 45



Tyr Pro Arg Phe Ile Pro Ile Ala Arg Lys Thr Leu Lys Glu Gln Gly
50 55 60

Thr Pro Glu Ile Arg Ile Ala Thr Val Thr Asn Phe Pro His Gly Asn
65 70 75 80

Asp Asp Ile Asp Ile Ala Leu Ala Glu Thr Arg Ala Ala Ile Ala Tyr
85 90 95

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

Gly Asn Glu Gln Val Gly Phe Asp Leu Val Lys Ala Cys Lys Glu Ala
115 120 125

Cys Ala Ala Ala Asn Val Leu Leu Lys Val lle Ile Glu Thr Gly Glu
130 135 140

Leu Lys Asp Glu Ala Leu Ile Arg Lys Ala Ser Glu Ile Ser Ile Lys
145 150 155 160

Ala Gly Ala Asp Phe Ile Lys Thr Ser Thr Gly Lys Val Ala Val Asn
165 170 175

Ala Thr Pro Glu Ser Ala Arg Ile Met Met Glu Val Ile Arg Asp Met
180 185 190

Gly Val Glu Lys Thr Val Gly Phe Lys Pro Ala Gly Gly Val Arg Thr
195 200 205

Ala Glu Asp Ala GIn Lys Tyr Leu Ala Ile Ala Asp Glu Leu Phe Gly
210 215 220

Ala Asp Trp Ala Asp Ala Arg His Tyr Arg Phe Gly Ala Ser Ser Leu
225 230 235 240



Leu Ala Ser Leu Leu Lys Ala Leu Gly His Gly Asp Gly Lys Ser Ala
245 250 255

Ser Ser Tyr

SEQ ID NO: 3
<211> 663
<212> DNA
<213> Unknown

<220>
<223> "Cloned"

<400> 3
atgaatatcg cgaaaatgat cgatcatacg ctgctcaaac cggaagegac agaacaacaa 60

atcgtgcaac tgtgcacgga agcaaagcaa tacggcetttg ctgeegtgtg cgtcaaceca 120
acgtgggtga aaacggegge gegegagctt tecggeacgg atgtcegegt ctgeacggte 180
atcggctttc cacttggggc aacgacgecg gaaacaaagg cgtttgaaac aacgaacgee 240
atcgaaaacg gcgetcgega agtcgacatg gtgatcaaca tcggegegtt aaaaageggg 300
caagacgagc ttgtcgageg cgacattcgt gecggttgteg aageggegge tggeagggeg 360
cttgtcaaag tgatcgttga aacggcegcett ttgaccgatg aggaaaaagt gegegeetge 420
cagctcgeag tgaaageegg cgetgattat gtgaaaacgt cgaccgggtt ttccggegga 480
ggtgcgacgg tggaggatgt ggcgetgatg cggaaaacgg tcggecgacag agecaggegte 540
aaagcatcag gcggegtecg tgactggaaa accgetgagg cgatgatcaa cgecggegeg 600
acgcgeatcg gecacaagete tggggtgecg atcgtcaccg gegggacggg ccgegetgac 660
tac 663

SEQ ID NO: 4

<211> 663

<212> DNA

<213> Unknown

<220>
<223> "Cloned"



<400> 4
atgaacatcg cgaaaatgat cgatcacacc ctgctgaaac cggaagcgac cgaacagcag 60

attgttcagc tgtgcaccga agcgaaacag tatggttttg cggeggtetg tgttaatccg 120
acctgggtta aaaccgegge gegtgaactg ageggeaccg atgttegtgt gtecaccgtg 180
attggttttc cgetgggtee gaccacceeg gaaaccaaag cgtttgaaac caccaacgeg 240
attgaaaatg gtgcgcgega agtggatatg gtgattaaca tcggegeget gaaaageggt 300
caggatgaac tggttgaacg cgatattcgt gcggttette aagecggegee gggtegegeg 360
ctggttaaag tgattgtgga aaccgcgetg ctgaccgatg aagaaaaagt gegtgectgt 420
cagetggegg ttaaageggg tgeggattac gttaaaacca geaccggttt tageggtegt 480
ggtgcgaccg ttgaagatgt tgcgetgatg cgtaaaaccg ttggtgateg tgcgggtete 540
aaagcgagceg gtggtgttcg cgattggaaa accgeggaag cgatgattaa tgcgggegeg 600
acccgtattg gcaccageag cggtgttecg attgttaccg gtggcaccgg tegtgcggat 660
tat 663

SEQID NO: 5

<211> 221

<212> PRT

<213> Unknown

<220>
<223> testek

<400> 5
Met Asn Ile Ala Lys Met Ile Asp His Thr Leu Leu Lys Pro Glu Ala
1 5 10 15

Thr Glu Gln Gln Ile Val Gln Leu Cys Thr Glu Ala Lys GIn Tyr Gly
20 25 30

Phe Ala Ala Val Cys Val Asn Pro Thr Trp Val Lys Thr Ala Ala Arg
35 40 45

Glu Leu Ser Gly Thr Asp Val Arg Val Cys Thr Val Ile Gly Phe Pro
50 55 60



Leu Gly Ala Thr Thr Pro Glu Thr Lys Ala Phe Glu Thr Thr Asn Ala
65 70 75 80

Ile Glu Asn Gly Ala Arg Glu Val Asp Met Val Ile Asn Ile Gly Ala
85 90 95

Leu Lys Ser Gly GIn Asp Glu Leu Val Glu Arg Asp Ile Arg Ala Val
100 105 110

Val Glu Ala Ala Ala Gly Arg Ala Leu Val Lys Val Ile Val Glu Thr
115 120 125

Ala Leu Leu Thr Asp Glu Glu Lys Val Arg Ala Cys Gln Leu Ala Val
130 135 140

Lys Ala Gly Ala Asp Tyr Val Lys Thr Ser Thr Gly Phe Ser Gly Gly
145 150 155 160

Gly Ala Thr Val Glu Asp Val Ala Leu Met Arg Lys Thr Val Gly Asp
165 170 175

Arg Ala Gly Val Lys Ala Ser Gly Gly Val Arg Asp Trp Lys Thr Ala
180 185 190

Glu Ala Met Ile Asn Ala Gly Ala Thr Arg lle Gly Thr Ser Ser Gly
195 200 205

Val Ala Ile Val Thr Gly Gly Thr Gly Arg Ala Asp Tyr
210 215 220

SEQID NO: 6

<211> 666

<212> DNA

<213> Oceanobacillus iheyensis

<400> 6

atggatttag ctaaatatat tgatcatact caattaaaac cagatactac aaaacaaagt 60



attgtaaaaa ttgtggaaga ggcaaaacaa catgaatttg cttcagtatg tgttaatcca 120
cactgggttt cttactgtta taatgaatta aaagatacac cagttaaagt ttgtacagta 180
attggattcc cattaggage cacttctact gaaacgaaaa tttttgaaac caatcagget 240
attgctgatg gtgctacaga agtagacatg gtaattaatg tcggtgaatt aaaatcgaat 300
aatgatgctt ttgttgaaaa agacatccgt getgttgttg aagcagcaaa aggtaaaget 360
ttaacaaaag tgataattga aacaagtctt ttaacagaag atgaaaaagt acgtgcttgt 420
aaattagcaa aaaatgcaga ggctgactat gtaaaaactt ctactgggtt ctctggtgge 480
ggcgceaactg ttgaggatat tcgcttaatg cgagagacag taggacctga aatgggagtg 540
aaagcatctg gtggtgttcg tgatttagag caaacagaag caatgattga agetggagea 600
actagaattg gagctagttc tggggtageg attgtctcag gagaacaagg tacatcagat 660
tactaa 666

SEQ ID NO: 7

<211> 221

<212> PRT

<213> Oceanobacillus iheyensis

<400> 7

Met Asp Leu Ala Lys Tyr Ile Asp His Thr Gln Leu Lys Pro Asp Thr

1 5 10 15

Thr Lys Gln Ser Ile Val Lys Ile Val Glu Glu Ala Lys Gln His Glu
20 25 30

Phe Ala Ser Val Cys Val Asn Pro His Trp Val Ser Tyr Cys Tyr Asn
35 40 45

Glu Leu Lys Asp Thr Pro Val Lys Val Cys Thr Val Ile Gly Phe Pro
50 55 60

Leu Gly Ala Thr Ser Thr Glu Thr Lys Ile Phe Glu Thr Asn Gln Ala
65 70 75 80



Ile Ala Asp Gly Ala Thr Glu Val Asp Met Val Ile Asn Val Gly Glu
85 90 95

Leu Lys Ser Asn Asn Asp Ala Phe Val Glu Lys Asp Ile Arg Ala Val
100 105 110

Val Glu Ala Ala Lys Gly Lys Ala Leu Thr Lys Val Ile Ile Glu Thr
115 120 125

Ser Leu Leu Thr Glu Asp Glu Lys Val Arg Ala Cys Lys Leu Ala Lys
130 135 140

Asn Ala Glu Ala Asp Tyr Val Lys Thr Ser Thr Gly Phe Ser Gly Gly
145 150 155 160

Gly Ala Thr Val Glu Asp Ile Arg Leu Met Arg Glu Thr Val Gly Pro
165 170 175

Glu Met Gly Val Lys Ala Ser Gly Gly Val Arg Asp Leu Glu Gln Thr
180 185 190

Glu Ala Met Ile Glu Ala Gly Ala Thr Arg Ile Gly Ala Ser Ser Gly
195 200 205

Val Ala Ile Val Ser Gly Glu Gln Gly Thr Ser Asp Tyr
210 215 220

SEQ ID NO: 8

<211> 663

<212> DNA

<213> Deinococcus radiodurans

<400> 8
atgtcactcg cctcetacat cgaccacacg ctgettaagg ccaccgecac getcgecgac

atccgeacgc tgtgtgagga ageccgegag cactegttct acgeggtgtg catcaacceg
gtctttattc cccacgeccg cgectggete gaaggcageg acgtgaaggt cgecaccgte

tgcggctttc ccectcggege catcagetce gagcagaaag ctetggaage cecgectgage

120

180

240



gccgaaacgg gegecgacga aatcgatatg gtcatccaca teggetegge gettgecgge 300
gactgggacg cggtggaage cgacgtgegg geagtgegee gegeggtgee cgageaggtg 360
ctcaaggtga ttatcgaaac ctgctacctg accgacgage aaaagegctt ggcgactgag 420
gtcgeegtac agggeggege cgacttcgtg aagacgagea caggettegg caccggegge 480
gccaccgtgg acgacgtgeg cctgatggcg gaagtgatcg ggggccgege cggactcaag 540
gcggegggcg gegteecgeac tectgeegac gegeaageca tgatcgagge gggegegace 600
cggctgggca cetegggegg cgtgggtetg gtgtcggecg gegaaaacgg ageeggctac 660

tga 663

SEQ ID NO: 9

<211> 220

<212> PRT

<213> Deinococcus radiodurans

<400> 9
Met Ser Leu Ala Ser Tyr Ile Asp His Thr Leu Leu Lys Ala Thr Ala
1 5 10 15

Thr Leu Ala Asp Ile Arg Thr Leu Cys Glu Glu Ala Arg Glu His Ser
20 25 30

Phe Tyr Ala Val Cys Ile Asn Pro Val Phe Ile Pro His Ala Arg Ala
35 40 45

Trp Leu Glu Gly Ser Asp Val Lys Val Ala Thr Val Cys Gly Phe Pro
50 55 60

Leu Gly Ala Ile Ser Ser Glu Gln Lys Ala Leu Glu Ala Arg Leu Ser
65 70 75 80

Ala Glu Thr Gly Ala Asp Glu Ile Asp Met Val Ile His Ile Gly Ser
85 920 95

Ala Leu Ala Gly Asp Trp Asp Ala Val Glu Ala Asp Val Arg Ala Val
100 105 110



Arg Arg Ala Val Pro Glu GlIn Val Leu Lys Val Ile Ile Glu Thr Cys
115 120 125

Tyr Leu Thr Asp Glu Gln Lys Arg Leu Ala Thr Glu Val Ala Val Gln
130 135 140

Gly Gly Ala Asp Phe Val Lys Thr Ser Thr Gly Phe Gly Thr Gly Gly
145 150 155 160

Ala Thr Val Asp Asp Val Arg Leu Met Ala Glu Val Ile Gly Gly Arg
165 170 175

Ala Gly Leu Lys Ala Ala Gly Gly Val Arg Thr Pro Ala Asp Ala Gln
180 185 190

Ala Met Ile Glu Ala Gly Ala Thr Arg Leu Gly Thr Ser Gly Gly Val
195 200 205

Gly Leu Val Ser Gly Gly Glu Asn Gly Ala Gly Tyr

210 215 220
SEQ ID NO: 10
<211> 675
<212> DNA

<213> Propionibacterium acnes

<400> 10
atgtcctctg ccceactgte tgecaccgag ttggecggea tgatcgatea cacectgetg 60

acccctgagg ccacccacaa cgacgtcgee aagetggteg ccgatgecaa aaaatatggg 120
acgtggtcgg tgtecgtatc gecatcgatg ctgecgttga acctcgacat gggtgacgteg 180
catctggecg tegtgtecgg gtttecgtca ggcaageaca ccagegeagt aaaggetget 240
gaggctcgtg aggecatcge cgeaggggcece gaggaggtceg acatggtgat caaccttggt 300
ctggtaaagg agggacgcetg ggaggacgte accgecgata tcgetgeegt caagecaggee 360

gtccecggate cgaagatect taaggtcatt atcgagtegg cggtgctgac cgacgacgag 420



atcgtgcggg catgecaggce tgecgagaag gecggegeceg acttegtcaa gacgtegacg 480
ggattccacc cacgtggegg cgeaagegte gaggcecgtca aggtecatgge tgacactgtt 540
ggtggacgte tgggegtcaa agegtecgge ggcateecgeg actaccagac ggeatgegeg 600
atggtcgagg ccggggegac gegtetagga gtttectcga cegecaagat cettgecgga 660
gcteccacgg agtga 675

SEQ ID NO: 11

<211> 224

<212> PRT

<213> Propionibacterium acnes

<400> 11

Met Ser Ser Ala Pro Leu Ser Ala Thr Glu Leu Ala Gly Met Ile Asp

1 5 10 15

His Thr Leu Leu Thr Pro Glu Ala Thr His Asn Asp Val Ala Lys Leu
20 25 30

Val Ala Asp Ala Lys Lys Tyr Gly Thr Trp Ser Val Cys Val Ser Pro
35 40 45

Ser Met Leu Pro Leu Asn Leu Asp Met Gly Asp Val His Leu Ala Val
50 55 60

Val Cys Gly Phe Pro Ser Gly Lys His Thr Ser Ala Val Lys Ala Ala
65 70 75 80

Glu Ala Arg Glu Ala Ile Ala Ala Gly Ala Glu Glu Val Asp Met Val
85 90 95

Ile Asn Leu Gly Leu Val Lys Glu Gly Arg Trp Glu Asp Val Thr Ala
100 105 110

Asp Ile Ala Ala Val Lys Gln Ala Val Pro Asp Pro Lys Ile Leu Lys
115 120 125



Val Ile Ile Glu Ser Ala Val Leu Thr Asp Asp Glu Ile Val Arg Ala
130 135 140

Cys GlIn Ala Ala Glu Lys Ala Gly Ala Asp Phe Val Lys Thr Ser Thr
145 150 155 160

Gly Phe His Pro Arg Gly Gly Ala Ser Val Glu Ala Val Lys Val Met
165 170 175

Ala Asp Thr Val Gly Gly Arg Leu Gly Val Lys Ala Ser Gly Gly Ile
180 185 190

Arg Asp Tyr Gln Thr Ala Cys Ala Met Val Glu Ala Gly Ala Thr Arg
195 200 205

Leu Gly Val Ser Ser Thr Ala Lys Ile Leu Ala Gly Ala Pro Thr Glu
210 215 220

SEQ ID NO: 12

<211> 768

<212> DNA

<213> Chromobacterium violaceum

<400> 12
atgtctgeac tgattgaage cgegegecge gegetgteee tgatggacet gaccacecte 60

aacgacgacg ataccgacga gaaggtggcc gegetgtgee gecaaggecaa gageecggac 120
ggcaccgtgg cggeggtatg cgtgtttecee cgettegtge cecatcgecaa gaagacgetg 180
cgcgaagegg gttgtccgga ggtgcaggtg gecaccgtea ccaacttcee gecacggeaat 240
gacgacgtct ccatcgeggt ggeccgaaacce cgegeegeea tegectacgg cgecgacgaa 300
gtggacgtgg tgttceccgta ccgegegetg atggecggea accgegacat cggettcgag 360
ctggtcaagg cctgcaagga agectgegge ggcaagetet tgaaagtgat catcgagage 420
ggcgaactga aggacgegge getgatccge gaageecageg agatttceat cecgegeeggg 480
gccgacttca tcaagacttc caccggeaag gtgeecggtca acgecacctt geecegeggee 540

gagaccatgc tggecegtgat caaggageag ggeggccagt geggcttcaa ggeegecgge 600



ggcgtcaaga gegecaccga ggeggecgaa tacetggecce tggeegegeg cetgetggge 660
gaagattggg tgagcgeeceg ccacttcege ttcggegegt ccageetget ggecaatetg 720
cagatcgaga tcgecggegg cgtcgecaag ccgageageg getactga 768

SEQ ID NO: 13

<211> 255

<212> PRT

<213> Chromobacterium violaceum

<400> 13

Met Ser Ala Leu Ile Glu Ala Ala Arg Arg Ala Leu Ser Leu Met Asp

1 5 10 15

Leu Thr Thr Leu Asn Asp Asp Asp Thr Asp Glu Lys Val Ala Ala Leu
20 25 30

Cys Arg Lys Ala Lys Ser Pro Asp Gly Thr Val Ala Ala Val Cys Val
35 40 45

Phe Pro Arg Phe Val Pro Ile Ala Lys Lys Thr Leu Arg Glu Ala Gly
50 55 60

Cys Pro Glu Val GIn Val Ala Thr Val Thr Asn Phe Pro His Gly Asn
65 70 75 80

Asp Asp Val Ser Ile Ala Val Ala Glu Thr Arg Ala Ala Ile Ala Tyr
85 90 95

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

Gly Asn Arg Asp Ile Gly Phe Glu Leu Val Lys Ala Cys Lys Glu Ala
115 120 125

Cys Gly Gly Lys Leu Leu Lys Val Ile Ile Glu Ser Gly Glu Leu Lys
130 135 140



Asp Ala Ala Leu Ile Arg Glu Ala Ser Glu Ile Ser Ile Arg Ala Gly
145 150 155 160

Ala Asp Phe Ile Lys Thr Ser Thr Gly Lys Val Pro Val Asn Ala Thr
165 170 175

Leu Pro Ala Ala Glu Thr Met Leu Ala Val Ile Lys Glu Gln Gly Gly
180 185 190

GIn Cys Gly Phe Lys Ala Ala Gly Gly Val Lys Ser Ala Thr Glu Ala
195 200 205

Ala Glu Tyr Leu Ala Leu Ala Ala Arg Leu Leu Gly Glu Asp Trp Val
210 215 220

Ser Ala Arg His Phe Arg Phe Gly Ala Ser Ser Leu Leu Ala Asn Leu
225 230 235 240

Gln Ile Glu Ile Ala Gly Gly Val Ala Lys Pro Ser Ser Gly Tyr
245 250 255

SEQ ID NO: 14

<211> 780

<212> DNA

<213> Agrobacterium tumefaciens

<400> 14
gtgaccatgg aactccageg tccgegegaa geggetgecc teactttgte cttgetggac 60

ctgaccaatc ttagggaaga ctgcacgecg cageagatcg caaccetetg ccagegggeg 120
catacggagt ttggcaacac cgetgccatt tgcatetgge cgegtttegt cgegeaggee 180
cgagecggcegt tcggaaaaga ccacacgatt cgeatcgeaa cggtegtgaa ttteeectee 240
ggcgatctcg atgtcgegac cgtggttgcg gaaacggaag ctgcaatcgg cgatggegee 300
gacgaaatcg atctggtcat tccctatcgt aaattcatgg caggegatga atcggeggte 360
gccgaaatga tcgeggeegt gegtaaggcet tgecgeggceac ctgtgttect caaggteatt 420

cttgagaccg gtgagetgaa ggacaaggece ctgatccgee gtgectcgga aatcgecatt 480



gccgaagggg cggatttcat caagaccteg accggeaagg tegeegtcaa tgecacgetg 540
gaagcggcecg atatcatget gcaggegate cgggacagea aaaagaaggt gggcttcaag 600
ccggeeggeg geatcggeac ggtggaggac gegacactat acetgeggcet ggeggaaace 660

atcatggcge ccaactgggc catgeegteg acctteegtt teggtgecte gggegtecte 720

gatgatgtgc tgaacgtgct ggeccggegge gaaccggeca aggecgecag cgggtattga 780

SEQID NO: 15

<211> 259

<212> PRT

<213> Agrobacterium tumefaciens

<400> 15
Met Thr Met Glu Leu GIn Arg Pro Arg Glu Ala Ala Ala Leu Thr Leu
1 5 10 15

Ser Leu Leu Asp Leu Thr Asn Leu Arg Glu Asp Cys Thr Pro Gln Gln
20 25 30

Ile Ala Thr Leu Cys GIn Arg Ala His Thr Glu Phe Gly Asn Thr Ala
35 40 45

Ala Ile Cys Ile Trp Pro Arg Phe Val Ala Gln Ala Arg Ala Ala Phe
50 55 60

Gly Lys Asp His Thr Ile Arg Ile Ala Thr Val Val Asn Phe Pro Ser
65 70 75 80

Gly Asp Leu Asp Val Ala Thr Val Val Ala Glu Thr Glu Ala Ala Ile
85 90 95

Gly Asp Gly Ala Asp Glu Ile Asp Leu Val Ile Pro Tyr Arg Lys Phe
100 105 110

Met Ala Gly Asp Glu Ser Ala Val Ala Glu Met Ile Ala Ala Val Arg
115 120 125



Lys Ala Cys Ala Ala Pro Val Leu Leu Lys Val Ile Leu Glu Thr Gly
130 135 140

Glu Leu Lys Asp Lys Ala Leu Ile Arg Arg Ala Ser Glu Ile Ala Ile
145 150 155 160

Ala Glu Gly Ala Asp Phe Ile Lys Thr Ser Thr Gly Lys Val Ala Val
165 170 175

Asn Ala Thr Leu Glu Ala Ala Asp Ile Met Leu Gln Ala Ile Arg Asp
180 185 190

Ser Lys Lys Lys Val Gly Phe Lys Pro Ala Gly Gly Ile Gly Thr Val
195 200 205

Glu Asp Ala Thr Leu Tyr Leu Arg Leu Ala Glu Thr Ile Met Ala Pro
210 215 220

Asn Trp Ala Met Pro Ser Thr Phe Arg Phe Gly Ala Ser Gly Val Leu
225 230 235 240

Asp Asp Val Leu Asn Val Leu Ala Gly Gly Glu Pro Ala Lys Ala Ala
245 250 255

Ser Gly Tyr

SEQID NO: 16

<211> 681

<212> DNA

<213> Anabaena variabilis

<400> 16
atggcagcag actatccgaa cattgatatt gcgecattta tcgatcacge cetgttaacg 60

ccaacggcta ctccagagea ggttgaccaa tggtgtgaac aagcagacag atataatttt 120
gcgtcggattt gtttgtatce tacttatgta aaacaagcag cagaatttct ccacggeaag 180

aaacctaagg tttgtacggt aattggtttt cctactgggg ctacgacteg ctcagtcaag 240



ttgtatgagg cactggaage ggtggagaat ggagecacag agetagatgt agtcatcaat 300
ttgggctgct tgaaatctgg taatacggaa geagtacace gggaaattge cgaaatttge 360
gaagagactg gacaagtagt taaagtaatt ttggaaacaa acttactgac ggatgcagaa 420
aaaaaaatcg cggecgatat agcaatggat gcaggageca cattcttaaa aaccaataca 480
gettggaatg gcggtgctac agtggcagat gtgeggcttt taaaagaaat cacacgggaa 540
agggtggeta taaaggcate tggtggeatt cgecacectca atcaagectt agacttaata 600
ttagcgggtg cgactagatt aggtacgtct cgtggtateg atttaatcca ccagegagat 660
aacccggaaa aagttgaata g 681

SEQ ID NO: 17

<211> 226

<212> PRT

<213> Anabaena variabilis

<400> 17

Met Ala Ala Asp Tyr Pro Asn Ile Asp Ile Ala Pro Phe Ile Asp His

1 5 10 15

Ala Leu Leu Thr Pro Thr Ala Thr Pro Glu Gln Val Asp Gln Trp Cys
20 25 30

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

Tyr Val Lys Gln Ala Ala Glu Phe Leu His Gly Lys Lys Pro Lys Val
50 55 60

Cys Thr Val Ile Gly Phe Pro Thr Gly Ala Thr Thr Arg Ser Val Lys
65 70 75 80

Leu Tyr Glu Ala Leu Glu Ala Val Glu Asn Gly Ala Thr Glu Leu Asp
85 920 95

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



His Arg Glu Ile Ala Glu Ile Cys Glu Glu Thr Gly Gln Val Val Lys
115 120 125

Val lle Leu Glu Thr Asn Leu Leu Thr Asp Ala Glu Lys Lys Ile Ala
130 135 140

Ala Asp Ile Ala Met Asp Ala Gly Ala Thr Phe Leu Lys Thr Asn Thr
145 150 155 160

Gly Trp Asn Gly Gly Ala Thr Val Ala Asp Val Arg Leu Leu Lys Glu
165 170 175

Ile Thr Arg Glu Arg Val Gly Ile Lys Ala Ser Gly Gly Ile Arg Thr
180 185 190

Leu Asn Gln Ala Leu Asp Leu Ile Leu Ala Gly Ala Thr Arg Leu Gly
195 200 205

Thr Ser Arg Gly Ile Asp Leu Ile His Gln Arg Asp Asn Pro Glu Lys
210 215 220

Val Glu
225

SEQ ID NO: 18

<211> 681

<212> DNA

<213> Pseudomonas syringae

<400> 18
atgaattcgc tcgaacccgce tgeactggee caggecateg atcacacctt gttggcggeg 60

gatgccagee gagageagat tgecacgctt tgegeagaag cecgggaaca cggettectac 120
tcggtgtecg tgaactccag ccaggtgcect tttgecgeee gacaactgge cgggtetgee 180
gtgaaggtct gtgcggtggt gggctttceg ctgggegecg ggetgagtge cageaaggeg 240

tcggaagcag ccctgacgat cgecgecggg getcaggaaa tegacatggt getgaacate 300



ggctggctca aggacggtet gttcgatgag gtccgegacg atatcgecge ggtgetgecaa 360
gcctgtggca aggtgceget caaggtgate ctggaaacct gectgetega tgaggegeag 420
aaggtgcgeg cetgecgagat ctgecgegag ctgggegtgg cattcgtcaa gaccteccact 480
ggcttcagee gecageggegce gacgetcgag gatgtggege tgatgegeeg tgtggtagge 540
cctgacatcg gegtcaagge gtetggeggg gtgcgtgacg tggecacgge cagagegatg 600
atcgaagctg gegeaacgeg cetgggceacc agttecggga ttgcgategt gaccggegea 660

ggtacggegg cgggttattg a 681

SEQ ID NO: 19

<211> 226

<212> PRT

<213> Pseudomonas syringae

<400> 19
Met Asn Ser Leu Glu Pro Ala Ala Leu Ala Gln Ala Ile Asp His Thr
1 5 10 15

Leu Leu Ala Ala Asp Ala Ser Arg Glu GIn Ile Ala Thr Leu Cys Ala
20 25 30

Glu Ala Arg Glu His Gly Phe Tyr Ser Val Cys Val Asn Ser Ser Gln
35 40 45

Val Pro Phe Ala Ala Arg GIn Leu Ala Gly Ser Ala Val Lys Val Cys
50 55 60

Ala Val Val Gly Phe Pro Leu Gly Ala Gly Leu Ser Ala Ser Lys Ala
65 70 75 80

Ser Glu Ala Ala Leu Thr Ile Ala Ala Gly Ala Gln Glu Ile Asp Met
85 90 95

Val Leu Asn Ile Gly Trp Leu Lys Asp Gly Leu Phe Asp Glu Val Arg
100 105 110



Asp Asp Ile Ala Ala Val Leu Gln Ala Cys Gly Lys Val Pro Leu Lys
115 120 125

Val Ile Leu Glu Thr Cys Leu Leu Asp Glu Ala GIn Lys Val Arg Ala
130 135 140

Cys Glu Ile Cys Arg Glu Leu Gly Val Ala Phe Val Lys Thr Ser Thr
145 150 155 160

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

Arg Val Val Gly Pro Asp Ile Gly Val Lys Ala Ser Gly Gly Val Arg
180 185 190

Asp Val Ala Thr Ala Arg Ala Met Ile Glu Ala Gly Ala Thr Arg Leu
195 200 205

Gly Thr Ser Ser Gly Ile Ala Ile Val Thr Gly Ala Gly Thr Gly Ala
210 215 220

Gly Tyr
225

SEQ ID NO: 20

<211> 669

<212> DNA

<213> Erwinia carotovora

<400> 20
atgactgact acgcacgcta tatcgaccac accctgetgg cagcaaatge caccgaacag 60

caaatcgtca cgetgtgega tgaagegata gegeaccatt tttatgecgt ctgtgttaat 120
tccggctacg ttcecttagt agetgaaaaa ttgaaaggtt cageggtaca ggtgtgcteg 180
gttattggat ttcctctcgg tgcaggectg acttccagea aagceatttga agegaaagee 240
gcgattgatg ccggtgcaca ggaaatcgac atggtgatta acgtcggetg gctgaaaage 300

gggaagattg atgccgtcaa ageggatatt caggecgtge gtgggstttg cgecgetata 360



ccgttgaagg taatattgga aacctgtetg cttgatgacg aacagattgt getggtgtgt 420
gaaatgtgtc gtcagttgga tgtcgegttc gtcaaaacgt ctaccggttt cagcaccgac 480
ggcgeacgeg aagaacacgt tcgactgatg cgtageactg tcggcagega gatgggteta 540
aaagcctecg gegeggtteg cgatcgegaa acggeacaac gaatgattga agecaggegee 600
acgcgtattg gcaccagttc aggegttgct atcgtttctg atgacgetge cgecageaggg 660
aactactaa 669

SEQ ID NO: 21

<211> 222

<212> PRT

<213> Erwinia carotovora

<400> 21

Met Thr Asp Tyr Ala Arg Tyr Ile Asp His Thr Leu Leu Ala Ala Asn

1 5 10 15

Ala Thr Glu GIn GIn Ile Val Thr Leu Cys Asp Glu Ala Ile Ala His
20 25 30

His Phe Tyr Ala Val Cys Val Asn Ser Gly Tyr Val Pro Leu Val Ala
35 40 45

Glu Lys Leu Lys Gly Ser Ala Val GIn Val Cys Ser Val Ile Gly Phe
50 55 60

Pro Leu Gly Ala Gly Leu Thr Ser Ser Lys Ala Phe Glu Ala Lys Ala
65 70 75 80

Ala Ile Asp Ala Gly Ala GIn Glu Ile Asp Met Val Ile Asn Val Gly
85 90 95

Trp Leu Lys Ser Gly Lys Ile Asp Ala Val Lys Ala Asp Ile Gln Ala
100 105 110

Val Arg Gly Val Cys Ala Ala Ile Pro Leu Lys Val Ile Leu Glu Thr
115 120 125



Cys Leu Leu Asp Asp Glu GIn Ile Val Leu Val Cys Glu Met Cys Arg
130 135 140

GIn Leu Asp Val Ala Phe Val Lys Thr Ser Thr Gly Phe Ser Thr Asp
145 150 155 160

Gly Ala Arg Glu Glu His Val Arg Leu Met Arg Ser Thr Val Gly Ser
165 170 175

Glu Met Gly Val Lys Ala Ser Gly Ala Val Arg Asp Arg Glu Thr Ala
180 185 190

Gln Arg Met Ile Glu Ala Gly Ala Thr Arg lle Gly Thr Ser Ser Gly
195 200 205

Val Ala Ile Val Ser Asp Asp Ala Ala Ala Ala Gly Asn Tyr

210 215 220
SEQ ID NO: 22
<211> 684
<212> DNA

<213> Desulfotalea psychrophila

<400> 22
atgaatacaa tcattagccc gaaagaaatt gecttgtata ttgatcacac tctectcaaa 60

cctgaggcaa geectgeage tattcgtace ctatgegeag aagetegtga gtactetttc 120
aagactgtat gcgtcaactc ttgctatgte cetctetgtg tggaagaact tcaagettge 180
ccegttgatg tttgctcggt ggtggegtte ccacttgggg ctatgetgag ttcggecaaag 240
gcctacgagg caaaacttge agtggcagee gggeccgacg aaattgatat ggttatcaat 300
attggtctct tgaaggcagg agaacttgaa getgttcggg cagatattga aacagttttt 360
gcecgectgtg gagaggcaga cettaaggtg atcattgaga caggectgcet cagegatgeg 420
gagaaaaaaa gcgtctgtca gatatgcaag gaagttggtg tegectttgt taagacctce 480

acgggtttte gtcatggteg cgcaaccgtt gecegatgtag aacttatgeg tgctgttgtt 540



ggtgagagat gtaaggttaa ggcctetgge ggggtacgea accttgeega tgecegegee 600
ctgatagcgg caggagecaa tagaattggg gcaagtgecg gtatcgeaat tgtcaatgga 660
gaagaggtcc ccectteteg ttaa 684

SEQ ID NO: 23

<211> 227

<212> PRT

<213> Desulfotalea psychrophila

<400> 23

Met Asn Thr Ile Ile Ser Pro Lys Glu Ile Ala Leu Tyr Ile Asp His

1 5 10 15

Thr Leu Leu Lys Pro Glu Ala Ser Pro Ala Ala Ile Arg Thr Leu Cys
20 25 30

Ala Glu Ala Arg Glu Tyr Ser Phe Lys Thr Val Cys Val Asn Ser Cys
35 40 45

Tyr Val Pro Leu Cys Val Glu Glu Leu Gln Ala Cys Pro Val Asp Val
50 55 60

Cys Ser Val Val Gly Phe Pro Leu Gly Ala Met Leu Ser Ser Ala Lys
65 70 75 80

Ala Tyr Glu Ala Lys Leu Ala Val Ala Ala Gly Ala Asp Glu Ile Asp
85 90 95

Met Val Ile Asn Ile Gly Leu Leu Lys Ala Gly Glu Leu Glu Ala Val
100 105 110

Arg Ala Asp Ile Glu Thr Val Phe Ala Ala Cys Gly Glu Ala Asp Leu
115 120 125

Lys Val Ile Ile Glu Thr Gly Leu Leu Ser Asp Ala Glu Lys Lys Ser
130 135 140



Val Cys Gln Ile Cys Lys Glu Val Gly Val Ala Phe Val Lys Thr Ser
145 150 155 160

Thr Gly Phe Gly His Gly Gly Ala Thr Val Ala Asp Val Glu Leu Met
165 170 175

Arg Ala Val Val Gly Glu Arg Cys Lys Val Lys Ala Ser Gly Gly Val
180 185 190

Arg Asn Leu Ala Asp Ala Arg Ala Leu Ile Ala Ala Gly Ala Asn Arg
195 200 205

Ile Gly Ala Ser Ala Gly Ile Ala Ile Val Asn Gly Glu Glu Val Pro
210 215 220

Pro Ser Arg
225

SEQ ID NO: 24
<211> 636

<212> DNA

<213> Bacillus subtilis

<400> 24
atgtcattag ccaacataat tgatcataca gctttgaaac cgcatacaca aaaageggac 60

attctaaaac taattgaaga agcgaaaaca tacaaatttg cttcagtatg tgtcaatccg 120
acatgggtgg agcettgctge aaaagagctt aagggaactg gagtcgacgt ttgtacggte 180
atcggcttce cgetcggtge caatacaact gaaacaaaag cgttcgaaac aaaagacgee 240
atttcaaaag gcgccactga agtggatatg gtcattaata ttgecgettt aaaagacaag 300
gaagacgatg tggtggaage tgatatccge ggtgtagtgg aagetgtage cggaaaageg 360
cttgtcaaag tcattatcga aacgtgectt ctgactgatg aagaaaaaga acgtgcatge 420
cgtttagcgg tgtctgcgge ageggatttc gtaaaaacat caacaggctt ttctacagge 480
ggcgcaacga aggaagatat cgecttaatg cgcaaaacag tagggectga tatcggegtg 540

aaagcatctg geggegtcag aacgaaagaa gatgtagaca caatggtaga ggecggagea 600



agccgaattg cgecagegea ggegtttcta tcgtaa 636

SEQ ID NO: 25
211> 211

<212> PRT

<213> Bacillus subtilis

<400> 25
Met Ser Leu Ala Asn Ile Ile Asp His Thr Ala Leu Lys Pro His Thr
1 5 10 15

GIn Lys Ala Asp Ile Leu Lys Leu Ile Glu Glu Ala Lys Thr Tyr Lys
20 25 30

Phe Ala Ser Val Cys Val Asn Pro Thr Trp Val Glu Leu Ala Ala Lys
35 40 45

Glu Leu Lys Gly Thr Gly Val Asp Val Cys Thr Val Ile Gly Phe Pro
50 55 60

Leu Gly Ala Asn Thr Thr Glu Thr Lys Ala Phe Glu Thr Lys Asp Ala
65 70 75 80

Ile Ser Lys Gly Ala Thr Glu Val Asp Met Val Ile Asn Ile Ala Ala
85 90 95

Leu Lys Asp Lys Glu Asp Asp Val Val Glu Ala Asp Ile Arg Gly Val
100 105 110

Val Glu Ala Val Ala Gly Lys Ala Leu Val Lys Val Ile Ile Glu Thr
115 120 125

Cys Leu Leu Thr Asp Glu Glu Lys Glu Arg Ala Cys Arg Leu Ala Val
130 135 140

Ser Ala Gly Ala Asp Phe Val Lys Thr Ser Thr Gly Phe Ser Thr Gly
145 150 155 160



Gly Ala Thr Lys Glu Asp Ile Ala Leu Met Arg Lys Thr Val Gly Pro
165 170 175

Asp Ile Gly Val Lys Ala Ser Gly Gly Val Arg Thr Lys Glu Asp Val
180 185 190

Asp Thr Met Val Glu Ala Gly Ala Ser Arg Ile Ala Pro Ala Gln Ala
195 200 205

Phe Leu Ser
210

SEQ ID NO: 26
<211> 672

<212> DNA

<213> Listeria innocua

<400> 26
atgacaattg ccaaaatgat cgaccacact gctttaaaac cagacacaac gaaagaacaa 60

attttaacat taacaaaaga agcaagagaa tatggttttg cttccgtatg cgtgaatcca 120
acttgggtea aattatccge tgaacagett tcaggageag aatcegttgt atgtacagtt 180
atcggtttce cacttggage aaatacacca gaagtaaaag cttttgaagt gaaaaatgee 240
atcgaaaacg gcgctaaaga agtggatatg gttattaata tcggegceatt aaaagacaaa 300
gacgatgaat tagtagaacg tgatattcgt gctgtagttg atgctgccaa agggaaagea 360
ttagtaaaag taattattga aacttgccta ttaacagacg aagaaaaagt tcgegeatgt 420
gaaatcgctg taaaagecagg aacagacttc gttaaaacat ccactggatt ctccacaggt 480
ggcgcaactg ccgaagatat tgctttaatg cgtaaaactg taggaccaaa catcggegta 540
aaagcatctg gcggagttcg tacaaaagaa gacgtagaaa aaatgattga agcaggtgca 600
actcgtatcg gcgcaagtgc aggtgtegcea attgtttccg gegaaaaacc agetaaacca 660
gataattact aa 672

SEQ ID NO: 27

211> 223
<212> PRT



<213> Listeria innocua

<400> 27

Met Thr Ile Ala Lys Met Ile Asp His Thr Ala Leu Lys Pro Asp Thr
1 5 10 15

Thr Lys Glu GlIn Ile Leu Thr Leu Thr Lys Glu Ala Arg Glu Tyr Gly
20 25 30

Phe Ala Ser Val Cys Val Asn Pro Thr Trp Val Lys Leu Ser Ala Glu
35 40 45

Gln Leu Ser Gly Ala Glu Ser Val Val Cys Thr Val Ile Gly Phe Pro
50 55 60

Leu Gly Ala Asn Thr Pro Glu Val Lys Ala Phe Glu Val Lys Asn Ala
65 70 75 80

Ile Glu Asn Gly Ala Lys Glu Val Asp Met Val Ile Asn Ile Gly Ala
85 90 95

Leu Lys Asp Lys Asp Asp Glu Leu Val Glu Arg Asp lle Arg Ala Val
100 105 110

Val Asp Ala Ala Lys Gly Lys Ala Leu Val Lys Val Ile Ile Glu Thr
115 120 125

Cys Leu Leu Thr Asp Glu Glu Lys Val Arg Ala Cys Glu Ile Ala Val
130 135 140

Lys Ala Gly Thr Asp Phe Val Lys Thr Ser Thr Gly Phe Ser Thr Gly
145 150 155 160

Gly Ala Thr Ala Glu Asp Ile Ala Leu Met Arg Lys Thr Val Gly Pro
165 170 175

Asn Ile Gly Val Lys Ala Ser Gly Gly Val Arg Thr Lys Glu Asp Val
180 185 190



Glu Lys Met Ile Glu Ala Gly Ala Thr Arg Ile Gly Ala Ser Ala Gly
195 200 205

Val Ala Ile Val Ser Gly Glu Lys Pro Ala Lys Pro Asp Asn Tyr

210 215 220
SEQ ID NO: 28
<211> 648
<212> DNA

<213> Clostridium acetobutylicum

<400> 28
atgaatattg ctaaaattat agatcataca gcattaaagc cagatacaac aaaggagcag 60

atactaaaac taatagaaga agctaaacaa aataactttg catcagtttg tgtaaatcca 120
aagtgggtta aagaggcaag ctgtgcatta aaggacagea gtgttaaagt gtgtactgta 180
atagggtttc ctcttggage taatacaact gctacaaaag tatttgaaac acaagatget 240
attaaaaatg gtgcagaaga agtagatatg gttgtttcta taggagaatt aaaagataaa 300
aatgatgatt atgtagaaaa agatatagaa gaagttgtta aggcagctag tggaaaggec 360
ttagttaaag taattattga aacttgtctt cttaccgaag aagagaagat aagagegtgt 420
aaactagcta aaaaagcagg tgcagatttt gttaaaacat caacagggtt ttcaacagga 480
gggectaagg cagaagatat taaattaatg agaaaaacag ttggagetgg tatgggagtt 540
aaggcctcag gtggtattca tacaagagaa gaagcaatta aacttataga agetggaget 600
acacgtattg gagctagtge aagtatagat ataatttcag aaaattaa 648

SEQ ID NO: 29

<211> 215

<212> PRT

<213> Clostridium acetobutylicum

<400> 29

Met Asn Ile Ala Lys Ile Ile Asp His Thr Ala Leu Lys Pro Asp Thr
1 5 10 15



Thr Lys Glu Gln Ile Leu Lys Leu Ile Glu Glu Ala Lys Gln Asn Asn
20 25 30

Phe Ala Ser Val Cys Val Asn Pro Lys Trp Val Lys Glu Ala Ser Cys
35 40 45

Ala Leu Lys Asp Ser Ser Val Lys Val Cys Thr Val lle Gly Phe Pro
50 55 60

Leu Gly Ala Asn Thr Thr Ala Thr Lys Val Phe Glu Thr Gln Asp Ala
65 70 75 80

Ile Lys Asn Gly Ala Glu Glu Val Asp Met Val Val Ser Ile Gly Glu
85 90 95

Leu Lys Asp Lys Asn Asp Asp Tyr Val Glu Lys Asp Ile Glu Glu Val
100 105 110

Val Lys Ala Ala Ser Gly Lys Ala Leu Val Lys Val Ile Ile Glu Thr
115 120 125

Cys Leu Leu Thr Glu Glu Glu Lys Ile Arg Ala Cys Lys Leu Ala Lys
130 135 140

Lys Ala Gly Ala Asp Phe Val Lys Thr Ser Thr Gly Phe Ser Thr Gly
145 150 155 160

Gly Ala Lys Ala Glu Asp Ile Lys Leu Met Arg Lys Thr Val Gly Ala
165 170 175

Gly Met Gly Val Lys Ala Ser Gly Gly Ile His Thr Arg Glu Glu Ala
180 185 190

Ile Lys Leu Ile Glu Ala Gly Ala Thr Arg Ile Gly Ala Ser Ala Ser
195 200 205

Ile Asp Ile Ile Ser Glu Asn
210 215



SEQ ID NO: 30

<211> 822

<212> DNA

<213> Geobacillus kaustophilus

<400> 30
atggagctca taacccagcec tagttgetgg gttttttetg tetttttccg gagacaatac 60

ggatggctag tttttgtcga gggagcatgg tatgatggta gacgtcagac tttecatett 120
gacggaaatg gcagaaaggg gtttctccga atgacgatga atatcgegaa aatgatcgat 180
catacgctgc tcaaaccgga agcgacagaa caacaaatcg tgcaactgtg cacggaagea 240
aagcaatacg gctttgcttc cgtgtgcgte aacccaacgt gggtgaaaac ggeggegege 300
gagctttccg gecacggatgt ccgegtetge acggteateg getttecact tggggcaacg 360
acgccggaaa caaaggegtt tgaaacaacg aacgecatcg aaaacggege tegegaagte 420
gacatggtga tcaacatcgg cgegttaaaa agecgggcaag acgagcettgt cgagegegac 480
attcgtgegg ttgtcgaage ggeggetgge agggegcttg tcaaagtgat cgttgaaacg 540
gcgcttttga ccgatgagga aaaagtgege gectgecage tegeagtgaa ageeggeget 600
gattatgtga aaacgtcgac cgggttttcc ggcggagetg cgacggtgga ggatgtggcg 660
ttgatgcgga aaacggtcgg cgacagagea ggegtcaaag catcaggegg cgtecgtgac 720
tggaaaaccg ctgaggcgat gatcaacgee ggegegacge geatcggeac aagetetggg 780
gtggcgateg tcaccggegg gacgggecge getgactact aa 822

SEQ ID NO: 31

<211> 273

<212> PRT

<213> Geobacillus kaustophilus

<400> 31

Met Glu Leu Ile Thr GIn Pro Ser Cys Trp Val Phe Ser Val Phe Phe

1 5 10 15

Arg Arg GIn Tyr Gly Trp Leu Val Phe Val Glu Gly Ala Trp Tyr Asp
20 25 30



Gly Arg Arg Gln Thr Phe His Leu Asp Gly Asn Gly Arg Lys Gly Phe
35 40 45

Leu Arg Met Thr Met Asn Ile Ala Lys Met Ile Asp His Thr Leu Leu
50 55 60

Lys Pro Glu Ala Thr Glu GIn GIn Ile Val Gln Leu Cys Thr Glu Ala
65 70 75 80

Lys GIn Tyr Gly Phe Ala Ser Val Cys Val Asn Pro Thr Trp Val Lys
85 90 95

Thr Ala Ala Arg Glu Leu Ser Gly Thr Asp Val Arg Val Cys Thr Val
100 105 110

Ile Gly Phe Pro Leu Gly Ala Thr Thr Pro Glu Thr Lys Ala Phe Glu
115 120 125

Thr Thr Asn Ala Ile Glu Asn Gly Ala Arg Glu Val Asp Met Val Ile
130 135 140

Asn Ile Gly Ala Leu Lys Ser Gly Gln Asp Glu Leu Val Glu Arg Asp
145 150 155 160

Ile Arg Ala Val Val Glu Ala Ala Ala Gly Arg Ala Leu Val Lys Val
165 170 175

Ile Val Glu Thr Ala Leu Leu Thr Asp Glu Glu Lys Val Arg Ala Cys
180 185 190

GIn Leu Ala Val Lys Ala Gly Ala Asp Tyr Val Lys Thr Ser Thr Gly
195 200 205

Phe Ser Gly Gly Gly Ala Thr Val Glu Asp Val Ala Leu Met Arg Lys
210 215 220



Thr Val Gly Asp Arg Ala Gly Val Lys Ala Ser Gly Gly Val Arg Asp
225 230 235 240

Trp Lys Thr Ala Glu Ala Met Ile Asn Ala Gly Ala Thr Arg Ile Gly
245 250 255

Thr Ser Ser Gly Val Ala Ile Val Thr Gly Gly Thr Gly Arg Ala Asp
260 265 270

Tyr

SEQ ID NO: 32

<211> 675

<212> DNA

<213> Bacillus halodurans

<400> 32
atgtcacgtt cgattgcaca aatgattgat catacgctac ttaaaccaaa tacaacagaa 60

gaccaaattg taaagctctg tgaggaagea aaggaatatt catttgcate tgtttgtetg 120
aatcctactt gggtegcetct tgetgecgeag ttgctaaaag atgecacctga tgtgaaagta 180
tgtacagtta tcggctttcc gttaggggcea acgactccgg aagtgaaage gtttgaaacg 240
actaatgcca ttgaaaatgg agcgacagaa gtggacatgg tcattaacat tggagegtta 300
aaagataaac aatacgagct tgttggacge gacattcaag cggttgttaa agcagcagaa 360
gggaaagcat taacgaaagt aatcattgaa acatcgttat taacggagga agagaagaag 420
gctgegtgtg agettgeegt aaaagecagga gecgactttg tcaaaacgte gactggatte 480
tctggcggag gtgctacgge tgaggatate gegetcatge gaaaagtggt cggaccaaat 540
ttaggagtca aagcttctgg aggtgttaga gatctgtccg acgcgaaage gatgattgat 600
gctggtgcta cteggattgg tgegagtgct gggetggcga ttgttaacgg ggagegtage 660
gaagggagtt attaa 675

SEQ ID NO: 33

211> 224
<212> PRT



<213> Bacillus halodurans

<400> 33

Met Ser Arg Ser lle Ala Gln Met Ile Asp His Thr Leu Leu Lys Pro
1 5 10 15

Asn Thr Thr Glu Asp Gln Ile Val Lys Leu Cys Glu Glu Ala Lys Glu
20 25 30

Tyr Ser Phe Ala Ser Val Cys Val Asn Pro Thr Trp Val Ala Leu Ala
35 40 45

Ala Gln Leu Leu Lys Asp Ala Pro Asp Val Lys Val Cys Thr Val Ile
50 55 60

Gly Phe Pro Leu Gly Ala Thr Thr Pro Glu Val Lys Ala Phe Glu Thr
65 70 75 80

Thr Asn Ala Ile Glu Asn Gly Ala Thr Glu Val Asp Met Val Ile Asn
85 90 95

Ile Gly Ala Leu Lys Asp Lys Gln Tyr Glu Leu Val Gly Arg Asp Ile
100 105 110

Gln Ala Val Val Lys Ala Ala Glu Gly Lys Ala Leu Thr Lys Val Ile
115 120 125

Ile Glu Thr Ser Leu Leu Thr Glu Glu Glu Lys Lys Ala Ala Cys Glu
130 135 140

Leu Ala Val Lys Ala Gly Ala Asp Phe Val Lys Thr Ser Thr Gly Phe
145 150 155 160

Ser Gly Gly Gly Ala Thr Ala Glu Asp Ile Ala Leu Met Arg Lys Val
165 170 175

Val Gly Pro Asn Leu Gly Val Lys Ala Ser Gly Gly Val Arg Asp Leu
180 185 190



Ser Asp Ala Lys Ala Met Ile Asp Ala Gly Ala Thr Arg Ile Gly Ala
195 200 205

Ser Ala Gly Val Ala Ile Val Asn Gly Glu Arg Ser Glu Gly Ser Tyr
210 215 220

SEQ ID NO: 34

<211> 672

<212> DNA

<213> Bacillus licheniformis

<400> 34
atgacaaaac aaattgcgcg aatgatcgat cacactgcat tgaagccaga taccgtcaaa 60

tccgaaatcg aagegctttg caaagaageg cgtgtttacg gttttgecte cgtttgtgte 120
aacccttgct gggtgaagct ttgcgecgag cttcttaaag agtcagaggt gaaagtatgt 180
acagttatcg getttccttt aggtgcageg tctccggaaa caaaagectt tgaaaccagg 240
caggcaattg cagacggtgc cggtgaagtt gatatggtga tcaacatcgg tgcactaaaa 300
gaccgegata cgggaacagt ggaacatgac atcagggegg tgacagacge ggecgacgge 360
aaagctcttg taaaagtcat catagagacg tcgcttttea cggatgaaga aaaaaggetg 420
gcttgtgaac tggecgtaaa agecaggegee gactttgtca aaacatcgac cggtttttec 480
ggcggcggte cgacagteccg ggatataaaa ctgatgeggg aagetgtegg acctgatate 540
ggcgttaaag cttcaggtgg cgtecgegat aaggaaageg cacttgecat gattgaagee 600
ggagcgacga gaatcggage gagegeeggce gtgtegattg tcaaagggett aacageggat 660
gaagactact aa 672

SEQ ID NO: 35

<211> 223

<212> PRT

<213> Bacillus licheniformis

<400> 35

Met Thr Lys Gln Ile Ala Arg Met Ile Asp His Thr Ala Leu Lys Pro
1 5 10 15



Asp Thr Val Lys Ser Glu Ile Glu Ala Leu Cys Lys Glu Ala Arg Val
20 25 30

Tyr Gly Phe Ala Ser Val Cys Val Asn Pro Cys Trp Val Lys Leu Cys
35 40 45

Ala Glu Leu Leu Lys Glu Ser Glu Val Lys Val Cys Thr Val Ile Gly
50 55 60

Phe Pro Leu Gly Ala Ala Ser Pro Glu Thr Lys Ala Phe Glu Thr Arg
65 70 75 80

Gln Ala Ile Ala Asp Gly Ala Gly Glu Val Asp Met Val Ile Asn Ile
85 90 95

Gly Ala Leu Lys Asp Arg Asp Thr Gly Thr Val Glu His Asp Ile Arg
100 105 110

Ala Val Thr Asp Ala Ala Asp Gly Lys Ala Leu Val Lys Val Ile Ile
115 120 125

Glu Thr Ser Leu Leu Thr Asp Glu Glu Lys Arg Leu Ala Cys Glu Leu
130 135 140

Ala Val Lys Ala Gly Ala Asp Phe Val Lys Thr Ser Thr Gly Phe Ser
145 150 155 160

Gly Gly Gly Ala Thr Val Arg Asp Ile Lys Leu Met Arg Glu Ala Val
165 170 175

Gly Pro Asp Ile Gly Val Lys Ala Ser Gly Gly Val Arg Asp Lys Glu
180 185 190

Ser Ala Leu Ala Met Ile Glu Ala Gly Ala Thr Arg lle Gly Ala Ser
195 200 205



Ala Gly Val Ser Ile Val Lys Gly Leu Thr Ala Asp Glu Asp Tyr

210 215 220
SEQ ID NO: 36
211> 663
<212> DNA

<213> Streptococcus mutans

<400> 36
atgaaaatca atcaatatat tgaccatact ttattaaaac cagaaagtag gcaagatcag 60

attgataaac tgattcgaga agctaagaca tataattttg ccagtgtctg tatcaatcca 120
acttgggttt cttatgcggc taaagcetctt gaaggaacag acattaaagt ttgtactgtt 180
attggttttc ctttaggagc aacgactagt gctgtaaaag cctttgaaac caaggatget 240
attagtcatg gagctgacga agttgatatg gttatcaata ttggtcaage taaatctggt 300
cattttgctt ttgttgaaga agatattcgg gcagttgttg aagccagtgg tgacaaattg 360
gtgaaagtta ttattgaaac ttgtctcctt acagataaag aaaaaattaa agettgtcaa 420
gctgcagtag cagcaggtgc tgatttcgtt aaaacatcaa ctggtttttc aactgetgga 480
gctaggttag atgatgttcg tcttatgegt caaacggtag gacctgatgt tggagtaaag 540
gcggcaggag gaacgegate tttagaagat gecgeaagett ttattgaage aggtgcaaca 600
cgtattggga catctgctgg agttactatt atggaaggaa agcaaacaaa cagtggttat 660
tea 663

SEQ ID NO: 37

<211> 220

<212> PRT

<213> Streptococcus mutans

<400> 37

Met Lys Ile Asn Gln Tyr lle Asp His Thr Leu Leu Lys Pro Glu Ser

1 5 10 15

Arg GIn Asp GIn Ile Asp Lys Leu Ile Arg Glu Ala Lys Thr Tyr Asn
20 25 30



Phe Ala Ser Val Cys Ile Asn Pro Thr Trp Val Ser Tyr Ala Ala Lys
35 40 45

Ala Leu Glu Gly Thr Asp Ile Lys Val Cys Thr Val Ile Gly Phe Pro
50 55 60

Leu Gly Ala Thr Thr Ser Ala Val Lys Ala Phe Glu Thr Lys Asp Ala
65 70 75 80

Ile Ser His Gly Ala Asp Glu Val Asp Met Val Ile Asn Ile Gly Gln
85 90 95

Ala Lys Ser Gly His Phe Ala Phe Val Glu Glu Asp Ile Arg Ala Val
100 105 110

Val Glu Ala Ser Gly Asp Lys Leu Val Lys Val Ile Ile Glu Thr Cys
115 120 125

Leu Leu Thr Asp Lys Glu Lys Ile Lys Ala Cys Gln Ala Ala Val Ala
130 135 140

Ala Gly Ala Asp Phe Val Lys Thr Ser Thr Gly Phe Ser Thr Ala Gly
145 150 155 160

Ala Arg Leu Asp Asp Val Arg Leu Met Arg Gln Thr Val Gly Pro Asp
165 170 175

Val Gly Val Lys Ala Ala Gly Gly Thr Arg Ser Leu Glu Asp Ala Gln
180 185 190

Ala Phe Ile Glu Ala Gly Ala Thr Arg Ile Gly Thr Ser Ala Gly Val
195 200 205

Thr Ile Met Glu Gly Lys GIn Thr Asn Ser Gly Tyr
210 215 220

SEQ ID NO: 38
211> 663



<212> DNA
<213> Staphylococcus epidermidis

<400> 38
atgaataaag caaaattgat agaccataca ttattaaaac ctgattcaac aaaggaacaa 60

atagatacta ttataaatga agcaaaagca tatcagttta agtctgtatg tgtgaaccct 120
acacatgtac aatatgcatc tgaacaactt aaaggaacag acgttttagt gtgtactgtt 180
attggatttc cactaggtgc aacaactaca gcggttaaat cttatgaaac aaaagatgeg 240
attaacaatg gtgcccaaga gattgatatg gtgataaata ttggagcact taaggatgge 300
cgttttgatg aagtgcaaaa tgatatcgaa geegtegtte aagecagecaa tggtaaaaca 360
gttaaggtaa ttattgagac tgttttatta actgagaaag agaagattaa agcatgtcaa 420
ttatctgaag cggcaggtgc acattttgtt aaaacatcca caggttttge tggtgggget 480
gcaacagttg aagatgtaaa attaatgaaa gatactgttg gtgatcgttt agaagtaaaa 540
gcgtcaggeg gegtgagaaa tctagaagat tttaataata tgattgaage gggtgetaca 600
cgtattggte ctagtgcecgg tgtgcaaatt attcaaggac ttgaatcaaa tactgattac 660
taa 663

SEQ ID NO: 39

<211> 220

<212> PRT

<213> Staphylococcus epidermidis

<400> 39

Met Asn Lys Ala Lys Leu Ile Asp His Thr Leu Leu Lys Pro Asp Ser

1 5 10 15

Thr Lys Glu Gln Ile Asp Thr Ile Ile Asn Glu Ala Lys Ala Tyr Gln
20 25 30

Phe Lys Ser Val Cys Val Asn Pro Thr His Val Gln Tyr Ala Ser Glu
35 40 45

Gln Leu Lys Gly Thr Asp Val Leu Val Cys Thr Val Ile Gly Phe Pro
50 55 60



Leu Gly Ala Thr Thr Thr Ala Val Lys Ser Tyr Glu Thr Lys Asp Ala
65 70 75 80

Ile Asn Asn Gly Ala Gln Glu Ile Asp Met Val Ile Asn Ile Gly Ala
85 90 95

Leu Lys Asp Gly Arg Phe Asp Glu Val Gln Asn Asp Ile Glu Ala Val
100 105 110

Val GIn Ala Ala Asn Gly Lys Thr Val Lys Val Ile Ile Glu Thr Val
115 120 125

Leu Leu Thr Glu Lys Glu Lys Ile Lys Ala Cys Gln Leu Ser Glu Ala
130 135 140

Ala Gly Ala His Phe Val Lys Thr Ser Thr Gly Phe Ala Gly Gly Gly
145 150 155 160

Ala Thr Val Glu Asp Val Lys Leu Met Lys Asp Thr Val Gly Asp Arg
165 170 175

Leu Glu Val Lys Ala Ser Gly Gly Val Arg Asn Leu Glu Asp Phe Asn
180 185 190

Asn Met Ile Glu Ala Gly Ala Thr Arg Ile Gly Ala Ser Ala Gly Val
195 200 205

Gln Ile Ile GIn Gly Leu Glu Ser Asn Thr Asp Tyr

210 215 220
SEQ ID NO: 40
<211> 648
<212> DNA

<213> Lactobacillus plantarum

<400> 40
atgaaattga atcgttattt agatcacacg ttattaaaac cggaagcgac tgagcaacaa 60



attgatcagg tagtacggga ggcactcgaa aatcactttt attcagttat ggtcaatcca 120
tactgggtca agcacgteca tgegeaactt getggttegg atgttgcgac tgeatgegtg 180
attggtttce ctetgggege gaatacaace gecattaaag ttgeggaage caaacaggea 240
attgctgacg gtgtggatga getggatatg gtcattaata tcggegaatt gaaaggegac 300
cactatgatg cagttcaaca agacattgaa agtgtggtaa cagttggaca tacggctgat 360
aaggtcgtca aagtgattat tgaaacggceg ctgttgacgg atggggaaat cgttaagget 420
agtgaaattg ttgccgatge acacgetgat tttgtgaaga catcgactgg attttcaace 480
cgtggteoctt cggttcatga tattagttte atgaagggte ccgttcagga tcgaatcggg 540
gtcaaagcat ctgggggaat ccatacacgce gatgaagcat tagcgatgat tgatgetgga 600
gcaacgegec teggtgtate agcaagtatg geaattattg gtaagtag 648

SEQ ID NO: 41

<211> 215

<212> PRT

<213> Lactobacillus plantarum

<400> 41

Met Lys Leu Asn Arg Tyr Leu Asp His Thr Leu Leu Lys Pro Glu Ala

1 5 10 15

Thr Glu Gln Gln Ile Asp Gln Val Val Arg Glu Ala Leu Glu Asn His
20 25 30

Phe Tyr Ser Val Met Val Asn Pro Tyr Trp Val Lys His Val His Ala
35 40 45

Gln Leu Ala Gly Ser Asp Val Ala Thr Ala Cys Val Ile Gly Phe Pro
50 55 60

Leu Gly Ala Asn Thr Thr Ala Ile Lys Val Ala Glu Ala Lys Gln Ala
65 70 75 80

Ile Ala Asp Gly Val Asp Glu Leu Asp Met Val Ile Asn Ile Gly Glu
85 90 95



Leu Lys Gly Asp His Tyr Asp Ala Val Gln Gln Asp Ile Glu Ser Val
100 105 110

Val Thr Val Gly His Thr Ala Asp Lys Val Val Lys Val Ile Ile Glu
115 120 125

Thr Ala Leu Leu Thr Asp Gly Glu Ile Val Lys Ala Ser Glu Ile Val
130 135 140

Ala Asp Ala His Ala Asp Phe Val Lys Thr Ser Thr Gly Phe Ser Thr
145 150 155 160

Arg Gly Ala Ser Val His Asp Ile Ser Leu Met Lys Gly Ala Val Gln
165 170 175

Asp Arg Ile Gly Val Lys Ala Ser Gly Gly Ile His Thr Arg Asp Glu
180 185 190

Ala Leu Ala Met Ile Asp Ala Gly Ala Thr Arg Leu Gly Val Ser Ala
195 200 205

Ser Met Ala Ile Ile Gly Lys

210 215
SEQ ID NO: 42
<L211> 728
<212> DNA

<213> Lactobacillus acidophilus

<400> 42
cagaggtaaa aattatgaaa tatactttag acgactttgc acgtttaatt gatcacacta 60

acttacacgc tgatgcaact gaagccgata tgaagaagtt atgtgatgaa gcaaagaaat 120
atcattttaa aatggtagct attaatcaag ttcaatccaa gttttgctca gagcaattaa 180
agggaacaga cattgatact ggtgctgcaa ttgcttttee tttaggacaa caaactattg 240

aatccaaggt atttgatact agggatgcaa ttaagaatgg tgctaatgaa attgattatg 300



tgattaatat tactcaatta aaagctaaag actacgatta tataaagcaa gaaatgcaag 360
agatggttaa tgcttgtcat gaaaatcatg ttccatgtaa agtgattttt gaaaattget 420
atttaaccaa agatgaaata aaaaaattag ctgagattgc taaagaagta aagectgact 480
ttattaagac ttctactggc tttggtagtt caggegctaa ggtagaagac gtaaagetaa 540
tgaaatcaat tgttggcgat gaagtaaaag taaaggctgce cggtggtatt cgtaatagtg 600
atgatttctt agccatggtg cgegetggtg ctgatagaat tggttgttet gectggagtca 660
aaatttatca agctttaaag tgtagaatga aagacgacca tgtggatagt attgagattg 720
cacgttag 728

SEQ ID NO: 43

<211> 237

<212> PRT

<213> Lactobacillus acidophilus

<400> 43

Met Lys Tyr Thr Leu Asp Asp Phe Ala Arg Leu Ile Asp His Thr Asn

1 5 10 15

Leu His Ala Asp Ala Thr Glu Ala Asp Met Lys Lys Leu Cys Asp Glu
20 25 30

Ala Lys Lys Tyr His Phe Lys Met Val Ala Ile Asn Gln Val GIn Ser
35 40 45

Lys Phe Cys Ser Glu Gln Leu Lys Gly Thr Asp Ile Asp Thr Gly Ala
50 55 60

Ala Ile Ala Phe Pro Leu Gly GIn GlIn Thr Ile Glu Ser Lys Val Phe
65 70 75 80

Asp Thr Arg Asp Ala Ile Lys Asn Gly Ala Asn Glu Ile Asp Tyr Val
85 920 95

Ile Asn Ile Thr Gln Leu Lys Ala Lys Asp Tyr Asp Tyr Ile Lys Gln
100 105 110



Glu Met GIn Glu Met Val Asn Ala Cys His Glu Asn His Val Pro Cys
115 120 125

Lys Val Ile Phe Glu Asn Cys Tyr Leu Thr Lys Asp Glu Ile Lys Lys
130 135 140

Leu Ala Glu Ile Ala Lys Glu Val Lys Pro Asp Phe Ile Lys Thr Ser
145 150 155 160

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

Lys Ser Ile Val Gly Asp Glu Val Lys Val Lys Ala Ala Gly Gly Ile
180 185 190

Arg Asn Ser Asp Asp Phe Leu Ala Met Val Arg Ala Gly Ala Asp Arg
195 200 205

Ile Gly Cys Ser Ala Gly Val Lys Ile Tyr Gln Ala Leu Lys Cys Arg
210 215 220

Met Lys Asp Asp His Val Asp Ser lle Glu Ile Ala Arg
225 230 235

SEQ ID NO: 44

<211> 672

<212> DNA

<213> Streptococcus pyogenes

<400> 44
gtggaagtaa aagatatttt aaaaacggta gaccatactt tgctagcaac aacagcaacg 60

tggccagaaa tccaaacaat tttagatgat gecatggctt atgaaacage ttcageatgt 120
attccagctt cttacgtcaa aaaagcagca gaatacgttt caggtaaatt agctatttgt 180
actgttattg ggttcccaaa tggctatagt acaactgegg cgaaggtttt tgaatgtcaa 240

gatgctattc aaaatggtgc tgatgaaatt gacatggtea ttaatttgac agacgttaaa 300



aatggggatt ttgatactgt tgaagaagaa attcgtcaaa tcaaagctaa atgtcaagac 360
catatcttaa aagttatcgt tgagacatgt caattaacta aagaagaact tatcgaactt 420
tgtggagttg tcacacgttc aggtgcagac tttattaaaa cctetactgg tttttcgaca 480
gcaggtgcta catttgaaga tgttgaagtg atggcaaaat atgtcggcga aggtgttaaa 540
attaaggcag caggtggaat ctcatcattg gaagatgeta aaacatttat tgetttagga 600
gcttcacgct tgggtactag ccgtatcatc aagattgtta agaacgaage tacaaaaccc 660
gatagctatt aa 672

SEQ ID NO: 45

<211> 223

<212> PRT

<213> Streptococcus pyogenes

<400> 45

Met Glu Val Lys Asp Ile Leu Lys Thr Val Asp His Thr Leu Leu Ala

1 5 10 15

Thr Thr Ala Thr Trp Pro Glu Ile Gln Thr Ile Leu Asp Asp Ala Met
20 25 30

Ala Tyr Glu Thr Ala Ser Ala Cys Ile Pro Ala Ser Tyr Val Lys Lys
35 40 45

Ala Ala Glu Tyr Val Ser Gly Lys Leu Ala Ile Cys Thr Val Ile Gly
50 55 60

Phe Pro Asn Gly Tyr Ser Thr Thr Ala Ala Lys Val Phe Glu Cys Gln
65 70 75 80

Asp Ala Ile Gln Asn Gly Ala Asp Glu Ile Asp Met Val Ile Asn Leu
85 90 95

Thr Asp Val Lys Asn Gly Asp Phe Asp Thr Val Glu Glu Glu Ile Arg
100 105 110



Gln Ile Lys Ala Lys Cys Gln Asp His Ile Leu Lys Val Ile Val Glu
115 120 125

Thr Cys GIn Leu Thr Lys Glu Glu Leu Ile Glu Leu Cys Gly Val Val
130 135 140

Thr Arg Ser Gly Ala Asp Phe Ile Lys Thr Ser Thr Gly Phe Ser Thr
145 150 155 160

Ala Gly Ala Thr Phe Glu Asp Val Glu Val Met Ala Lys Tyr Val Gly
165 170 175

Glu Gly Val Lys Ile Lys Ala Ala Gly Gly Ile Ser Ser Leu Glu Asp
180 185 190

Ala Lys Thr Phe Ile Ala Leu Gly Ala Ser Arg Leu Gly Thr Ser Arg
195 200 205

Ile Ile Lys Ile Val Lys Asn Glu Ala Thr Lys Pro Asp Ser Tyr

210 215 220
SEQ ID NO: 46
<211> 783
<212> DNA

<213> Rhodopirellula baltica

<400> 46
ttgcgcgaca cecgacctee tgecgeateg ctatcgette acggaaacct getcaccatg 60

gctgactatc aatatcacga cgtctccaag atgattgace actcgetget teccacccaca 120
ctgaccgaag cggacttgga ttccggceate gatttggcaa tcgettatga agtcgecage 180
gtttgtatct tgecctacta cttgaaacgt tgtgctgcga agetcgeggg caceggegte 240
aaagcgtcaa ccacgatcgg ttttectcat ggtggtcaca ccaccgegat caagaaagee 300
gaagccgaac aagecatcca agatggetge gaagaactcg acttcgtegt caacatctcg 360
caagtcctga geggegette ggactacgte caaaatgaaa ttggegaggt caccgaactg 420

acccatgegg ccggacaaaa gatcaaggtg atcttcgaga actgetacct gcaggacgaa 480



cacaagattc gtctgtgcga gatctgecace gagetcaaag tggactgggt caaaacatcg 540
actggttatg gaactggagg cgcgaccatg gacgacctge gtetgatgeg acaacactca 600
ggcgaaaacg tccaagtcaa agetgecggt ggegtecgag atctegegac actgetggag 660
gtccgagecc tcggageate ccgttgecggt gecagecgaa cegecgagat getggeegaa 720
gcccgaaage aacttggeat geeecgegatt gaaatcaccg cgaccggeag ctecggetac 780
tga 783

SEQ ID NO: 47

<211> 260

<212> PRT

<213> Rhodopirellula baltica

<400> 47

Met Arg Asp Thr Arg Pro Pro Ala Ala Ser Leu Ser Leu His Gly Asn

1 5 10 15

Leu Leu Thr Met Ala Asp Tyr Gln Tyr His Asp Val Ser Lys Met Ile
20 25 30

Asp His Ser Leu Leu Pro Pro Thr Leu Thr Glu Ala Asp Leu Asp Ser
35 40 45

Gly Ile Asp Leu Ala Ile Ala Tyr Glu Val Ala Ser Val Cys Ile Leu
50 55 60

Pro Tyr Tyr Leu Lys Arg Cys Ala Ala Lys Leu Ala Gly Thr Gly Val
65 70 75 80

Lys Ala Ser Thr Thr Ile Gly Phe Pro His Gly Gly His Thr Thr Ala
85 90 95

Ile Lys Lys Ala Glu Ala Glu Gln Ala Ile Gln Asp Gly Cys Glu Glu
100 105 110

Leu Asp Phe Val Val Asn Ile Ser Gln Val Leu Ser Gly Gly Trp Asp
115 120 125



Tyr Val Gln Asn Glu Ile Gly Glu Val Thr Glu Leu Thr His Ala Ala
130 135 140

Gly GIn Lys Ile Lys Val Ile Phe Glu Asn Cys Tyr Leu Gln Asp Glu
145 150 155 160

His Lys Ile Arg Leu Cys Glu Ile Cys Thr Glu Leu Lys Val Asp Trp
165 170 175

Val Lys Thr Ser Thr Gly Tyr Gly Thr Gly Gly Ala Thr Met Asp Asp
180 185 190

Leu Arg Leu Met Arg GIn His Ser Gly Glu Asn Val Gln Val Lys Ala
195 200 205

Ala Gly Gly Val Arg Asp Leu Ala Thr Leu Leu Glu Val Arg Ala Leu
210 215 220

Gly Ala Ser Arg Cys Gly Ala Ser Arg Thr Ala Glu Met Leu Gly Glu
225 230 235 240

Ala Arg Lys Gln Leu Gly Met Pro Ala Ile Glu Ile Thr Ala Thr Gly
245 250 255

Ser Ser Gly Tyr
260

SEQ ID NO: 48

<211> 30

<212> DNA

<213> Atrtificial sequence

<220>
<223> primer

<400> 48
cgggatccac tgatctgaaa gcaagcagcee 30



SEQ ID NO: 49

<211> 26

<212> DNA

<213> Artificial sequence

<220>
<223> primer

<400> 49
gcaagcttgc tgetggegct cttace

26



