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<210> 1

<211> 963

<212> DNA

<213> Helicobacter hepaticus

<400> 1
atgaaagatg acctggttat cctgecacceg gatggtggta tegectegea gategeattt 60

gtcgcactgg gectggeatt tgaacagaag ggtgcgaaag tgaagtatga cctgagetgg 120
tttgcggaag gegecaaagg tttetggaac ccgtctaatg getacgataa agtttatgac 180
attacctggg atatcagtaa ggcatttccg getctgeata ttgaaatcge aaacgaagaa 240
gaaatcgaac gttacaagtc taagtacctg atcgataacg accgegttat cgattatget 300
ccgeegctgt attgetacgg ctataaaggt cgtatctttc attacctgta tgegeegttt 360
ttcgeecagt cattcgeacce gaaggaagcet caagactcge acaccecgtt tgecageactg 420
ctgcaggaaa ttgaaagctc tecgtcacceg tgeggtgtte atattegteg cggegatctg 480
tcgcagecge acategtcta cggtaacccg acgagcaatg aatatttcge caaatctatt 540
gaactgatgt gtctgetgea cccgeagagt tecttttacc tgttcagega tgacctggea 600
tttgtgaaag aacaaattgt tcecgetgetg aaaggcaaga cctatcgeat ctgegacgte 660
aacaatccga geccagggeta cctggatctg tatctgetgt ctegttgteg caacattatc 720
ggctcacaag gttcgatggg cgaattcgec aaagtgetga gecegeataa ccegetgetg 780
attacgccgc gttaccgcaa tatctttaag gaagtggaaa acgttatgtg cgtcaattgg 840

ggtgaatccg tccageacce geegetggtg tgtagtgeac cgeegecget ggtgtcccaa 900



ctgaaacgta acgccccgcet gaatagtegce ctgtataaag aaaaggataa tgecatccget 960
taa 963

<210> 2

<211> 1086

<212> DNA

<213> Brachyspira pilosicoli

<400> 2
atggctccga aacacctgat taacctgtat tatattgaca ttagtatcct gtacgtgaag 60

attaagcaga agagtaagat ttttattaac ttcatgctgt acaacaacta cgaacatctg 120
atcaacaaga tcgtgegtat tatcccgatt aaaaagcacc gtgataacct gcgcaatatt 180
ctgtatgaca tcgttaacag cctgtacaag atcgaataca tctctaagga actgaacaaa 240
aagcgcaaca ataacgatag tggcattgtc attatcgaat gccagggegg tctggecgac 300
caattctgga agtacatcct gggtgaatct atcaaaaagc attacaactt caccgtgaag 360
tacgatatca cgtggttcga ctacaagcac aaggatatcg acggcaaaga tgaacgtccg 420
tttgaactga tcaaactgtg cccggatatt gacttcaaga tcgcgagceta cgatgaaatt 480
ttcttttata aggcctgttt cagtgttatc aacgaatcct acttcggtta cgacatcaac 540
aactacctgg aaaacaacaa gaacctgttt ctgtactcat acccgegtat tctggatatc 600
aatgtctcgg acattaccaa aaacatcgat ctggacaagt atcattactc cacgctgaaa 660
gaagataatc tggtcctgta caacgaactg aagaattcag aatcggtggc cattcacatc 720
cgcctgggceg atagctacgt gatgtcttgt ttcaaagaag ttttcaacag ctcttacgaa 780
aactacgcaa actacttcat cgaatcaatc aacaagctgt cgaatgaact gaagaacccg 840
acctttttct ttttcagcga tgacattgat tgggttaaca agaacatcat caaaaagctg 900
aacaaccgta tctcttacaa agtcagttcc tgcaagaatc cgecgtacct ggatatctac 960
ctgatgagta acgcaaagca ttacatcatc tcectgggeg gttttggtga cctggetacg 1020

cgcttcaaca acaacgaaaa caagatcgtg atcaaggcgt gtaagtttca gtatgattac 1080



ctgtaa 1086

<210> 3

<211> 861
<212> DNA
<213> Yersinia sp.

<400> 3
atgtttatga aaatctcggt cctggtccaa ggtggectgg gtaatcaact gttccaaatc 60

gcatgggcaa actatctggt tcgtaagtat cagtataacg tcgaaattaa tctgeaactg 120
ctgtacagtc agtcccaaca tgegtcaatt aacttttcge agctgatcgg caaagttccg 180
ctgctgtcag tctcgaaaga aaagctgatt atgetggatg accgtetgag ctctaaaatt 240
atccgtaaga gectgegceat cetgggtgtt cattctatte cgaatatect getgeacgat 300
tatgacgcac tgaccgattt tgaacactgec aacaaaatgg ctaattatcg ttaccagttc 360
ggctactttc aattcattga agcggccatc ttttctcgtg atattttcct gagcaacatg 420
cgctctatce atggtgaatt catcaaaaag tgtgaaageg aatttttcga acgecattat 480
gtgggcattc acatccgteg cggtgatttc attaaaagcea ccgacceget geacctggea 540
acgggtattg attacatcaa aaagagtatc aaaaagttca acaatcgtaa ctttattgtg 600
ttctccgatg acatcggttg gtgecgegat aaactgggeg aaagtgacgg tattgtttat 660
tttagtggca attccgcecat tgaagatttc atcggtctga tgtgetgtaa ggactttatc 720
ctgageggct ctaccttcte atggtgggea getattetgt cgetgaacga aaatacgegt 780
gtggttatcc cgaacagtaa agcgcagttt atgtccattg aagccaatac gegeatcggt 840
tgggatttcg aagtcgtgta a 861

<210> 4

<211> 903

<212> DNA

<213> Gramella forsetii

<400> 4
atgtccaata aaaatccggt tatcgttgaa atcatgggtg gcctgggceaa tcagatgttc 60



caattcgcceg tcgcaaaact getggeagaa aagaacagca gegtgetget ggtegatacg 120
aacttctaca aggaaatcag ccagaacctg aaggattttc cgegttattt ctcactggge 180
attttcgaca tctcgtacaa aatgggcacc gaaaacggta tggtcaactt caagaacctg 240
agtttcaaga accgtgtgtc ccgcaaactg ggtctgaact atccgaagat ctttaaagaa 300
aagtcctacc gttttgatgc ggacctgttc aacaaaaaga cgccgattta tctgaaagge 360
tactttcagt catataagta cttcattggt gttgaatcga aaatccgeca atggtttgaa 420
tttccgtacg aaaatctggg cgtcggtaac gaagaaatca agagtaagat cctggaaaag 480
acctcagtgt cggttcatat ccgtcgeggce gattacgtgg aaaacaaaaa gacgaaggaa 540
tttcacggta attgctctct ggaatattac aaaaacgcga ttacctactt tctggatatt 600
gtgaaggaat ttaacatcgt gtttttcage gatgacattt cttgggttcg tgatgaattt 660
aaagacctgc cgaacgaaaa ggtcttcgtg accggcaatc tgcatgaaaa cagttggaaa 720
gatatgtatc tgatgtccct gtgtgaccac aatattatcg ccaacagttc cttttcttgg 780
tgggcggcect ggctgaacaa taactctgaa aagaacgtga tcgcaccgaa aaagtggttc 840
gctgatattg accaggaaca aaaaagcctg gatctgetge cgecgtcettg gattcgcatg 900
taa 903

<210> 5

<211> 1128

<212> DNA

<213> Francisella philomiragia ssp. philomiragia

<400> 5
atgaaaatta tcaaaatcca aggtggectg ggtaaccaaa tgttccaata cgeattctac 60

aaaagcctga aaaacaactg catcgattge tacgtggata ttaagaacta cgacacctac 120
aagctgcatt atggcttcga actgaaccgt atcttcaaga acatcgatct gtcatttgca 180
cgcaaatatc acaaaaagga agttctgggt aaactgttca gtattatccc gtccaagttc 240
atcgtcaagt tcaacaagaa ctacatctta cagaaaaact ttgegttcga taaggectac 300

tttgaaatcg ataactgcta tctggacggc tactggcaat ccgaaaagta cttcaaaaag 360



attaccaagg atatttacga cgcttttacg ttcgaaccgce tggatagtat caacttcgaa 420
tttctgaaga acatccagga ctataatctg gtctccattc atgtgegteg cggtgattac 480
gttaatcatc cgetgcacgg cggtatttgt gacctggaat actacaacaa ggcaatttca 540
tttatccgtt cgaaagtggc taacgttcat tttctggtgt tcagcaatga tattctgtgg 600
tgcaaagata acctgaagct ggaccgtgtt acgtatattg atcacaatcg ctggatggat 660
agctacaaag acatgcatct gatgtctctg tgtaaacaca acattatcge gaatagetct 720
ttttcttggt ggggcegectg getgaaccag aatgatgaca aaattgtcat cgcaccgtca 780
aagtggttca acgatgacaa gatcaaccaa aaggatattt gcccgaactc gtgggttcge 840
atttaagcgg ccgegtegac acgcaaaaag gecatcegte aggatggect tetgettaat 900
ttgatgcctg geagtttatg gecgggcegtece tgeeccgecac ccteegggec gttgettcge 960
aacgttcaaa tccgeteeeg geggatttgt cctactcagg agagegttca ccgacaaaca 1020
acagataaaa cgaaaggccc agtctttcga ctgagecttt cgttttattt gatgectgge 1080
agttcectac tctcgeatgg ggagacceca cactaccatc atgtatga 1128
<210> 6

<211> 885

<212> DNA

<213> Pseudogulbenkiania ferrooxidans

<400> 6
atgattattg ttcgcctgat gggtggceatg ggtaaccaac tgtttcaata cgcaacggca 60

ttcgcactgt caaaacgcaa gtcggaaccg ctggtgetgg atacccgctt tttcgaccat 120
tatacgctgc acggceggtta caagctggat cattttaaca ttagcgcacg tatcctgtct 180
daagaagaag aaagcctgta tccgaactgg caggegaatc tgetgetgeg ctacccgatt 240
atcgatcgtg cctttaaaaa gtggcacgtt gaacgccagt tcacctatca agaccgtatt 300
taccgcatga aacgtggcca ggegetgetg ggttattgge agtcggaact gtacttccaa 360

gaataccgta aggaaattag cgcggaattt accctgaaag aacagagctc tgtcacggeg 420



cagcaaattt ccgtggccat gcaaggeggt aactcagtgg cagttcatat ccgtcgegge 480
gattatctga gtaatccgte cgetctgege acccacggcea tttgcagect gggttattac 540
aaccacgcaa tgagtctgct gaacgaacgt atcaatgatg ctcagtttta cattttcagc 600
gatgacatcg cgtgggccaa ggaaaacatt aaaatcggca agacgtccaa gaacctgatc 660
ttcatcgagg gtgaatcagt cgaaaccgat ttctggctga tgacgcagtc taaacatcac 720
attatcgcca attcaacctt ttcgtggtgg ggtgcatgge tggctaacaa tacggacgaa 780
caactggtta tttgtccgag cccgtggttc gatgacaaaa acctgtcgga aaccgatctg 840
attccgaaga getggattcg tctgaataaa gacctgecgg tctaa 885

<210> 7

<211> 879

<212> DNA

<213> Sideroxydans lithotrophicus

<400> 7
atggttatct caaacattat cggtggectg ggtaatcaaa tgttccaata cgcagcagca 60

cgegecctgt ccctgaaact ggaagtgeeg ctgaaactgg atatttcegg ttttaccaac 120
tatgccctge atcagggttt tgaactggac cgtatcttcg getgeaagat tgaaatcgeg 180
agcgaagccg atgtgeacga aattctggge tggeaaagtg cgteeggtat cegtegegtg 240
gttagccgtc cgggcatgtc tatttttcgt cgcaaaggct tegtegtgga accgeatttt 300
tcatattgga atggcattcg caaaatcacg ggtgattgtt atctggcggg ctactggcag 360
tcggaaaagt acttcctgga tgeggecgtg gaaatccgea aagactttag tttcaagetg 420
ccgetggatt cccataacge agaactggct gaaaaaattg accaagaaaa tgeggttage 480
ctgcacatcc gtegeggtga ttatgecaac aatcecgetga ccgeagcetac geatggectg 540
tgctcactgg actattaccg taaatcgatt aagcacatcg ccggtcaggt gegcaacceg 600
tactttttcg tttttagtga tgacattgct tgggttaaag ataatctgga aatcgaattt 660
ccgtcccaat atgtggatta caaccacggt tcaatgtcegt tcaatgatat gegtctgatg 720

agcctgtgta aacatcacat tatcgcaaac agetcttttt cttggtgggg cgettggetg 780



aacccgaatc cggaaaaggt tgtcattgeg ccggaacgtt ggttcgecaa tcgecaccgat 840
gtccaggacc tgetgecgec gggttgggtg aaactgtaa 879

<210> 8

<211> 912

<212> DNA

<213> Providencia alcalifaciens

<400> 8
atgaaaatca acggtaaaga aagctcaatg aaaatcaaac aaaagaaaat tatctctcac 60

ctgatcggtg gectgggtaa ccaactgttt cagtatgega cgagctacgce getggecaaa 120
gaaaacaatg ccaagattgt gatcgatgac cgtctgttca aaaagtataa actgcatgge 180
ggttaccgec tggacaaact gaacatcatc ggcgaaaaaa ttagcetctat cgataagetg 240
ctgtttccgce tgattctgtg caaactgagt cagaaggaaa acttcatctt caaatccacc 300
aaaaagttca tcctggaaaa gaaaaccage agctttaagt acctgacgtt cagtgataag 360
gaacacacca agatgctgat tggttactgg cagaacgcga tctacttcca aaagtacttc 420
tctgaactga aggaaatgtt tgttccgetg gatatttcac aggaacaact ggacctgtcg 480
attcagatcc atgcacagca aagcgtggct ctgecacgttc gtcgeggega ctatatttct 540
aacaaaaatg cactggctat gcatggtatt tgtagcatcg attactacaa aaactctatc 600
cagcacatca atgcaaaact ggaaaagccg tttttctata tttttagcaa cgacaaactg 660
tggtgcgaag aaaatctgac geegetgttt gatggcaact tccatatcgt cgaaaacaat 720
tcacaggaaa ttgatctgtg gctgatctcg cagtgtcaac atcacattat cgcgaatage 780
acgttttctt ggtggggtgc gtggctggec aactcagatt cgcaaattgt catcaccccg 840
gacccgtggt tcaacaaaga aattgatatt ccgagtccgg tgetgtccca ctggetgaaa 900
ctgaaaaagt aa 912

<210> 9

<211> 867
<212> DNA



<213> Pseudoalteromonas haloplanktis

<400> 9
atgattaagg tcaaagctat cggtggectg ggtaaccaac tgttccaata cgcaacggee 60

cgtgcaatcg cagaaaaacg tggtgatggce gtggttgteg atatgagega ctttagetct 120
tataaaaccc atccgttttg cctgaataag ttccgtigta aagcaacgta cgaaagcaaa 180
ccgaagctga tcaacaagct getgtctaat gaaaaaattc gcaacctget gecagaaactg 240
ggcttcatca aaaagtacta cttcgaaacc caactgecegt ttaatgaaga tgtgetgetg 300
aacaattcca tcaactatct gacgggttac ttccagtcag aaaaatattt tctgtcgatt 360
cgtgaatgce tgetggatga actgaccctg atcgaagacc tgaatattge ggaaacggee 420
gttagtaagg caatcaagaa cgctaagaac tcaatctcga tccatatceg tegeggtgat 480
tacgtctcta acgaaggege aaataagacc cacggtgtgt gtgatagtga ctatttcaaa 540
aaggctctga actacttttc cgaacgcaaa ctgctggatg aacatacgga actgtttatc 600
ttctcagatg acattgaatg gtgccgtaac aacctgtegt tcgattacaa gatgaacttc 660
gttgacggca gttccgaacg cccggaagtg gatatggtte tgatgageca gtgtaaacac 720
caagtcatca gcaactctac cttctcttgg tggggtgcgt ggctgaacaa gaatgatgaa 780
aaagtggttg tcgeeccgaa ggaatggttt aaaagtacceg atctggacte cacggacatc 840
gtgccgaacc aatggattaa actgtaa 867

<210> 10

<211> 876

<212> DNA

<213> Roseovarius nubinhibens

<400> 10
atgacggata cgcecgecgece gagecaagtg attacgagcec gectgttcgg tggtgecggt 60

aaccaactgt tccaatacgc agecggtegt geectggceag atcgectggg ctgegatctg 120
atgattgacg cacgttatgt ggctggcagce cgtgatcgeg gtgactgttt tacccatttc 180

gctaaagcac gtctgegteg cgatgttgea ctgecgecgg caaaaagtga cggtecgetg 240



cgttacgcac tgtggcegtaa gtttggtegt tccecegegtt teccatecgtga acgeggectg 300
ggtgtcgatc cggaattttt caacctgecg cgtggeacct atctgecacgg ttactggcag 360
tcagaacaat attttggtcc ggataccgac gegetgegtce gegatctgac getgaccacg 420
gctctggacg caccgaatge agcaatggca getcagattg atgeggeccc gtgeceggtt 480
tcgttccatg tcegtegegg cgattatatc gcagetggtg catacgegge ctgtaccccg 540
gattattacc gtgcagctge agaccacctg gcaaccacgc tgggtaaacc getgacgtge 600
tttattttca gtaacgatcc ggcctgggcea cgegataatc tggacctggg ccaggaccaa 660
gtcatcgtgg atctgaacga cgaagcgacc ggtcactttg atatggcecect gatggcacge 720
tgtgctcatc acgttattge aaacagcacg ttctecttggt ggggtgcttg getgaatccg 780
gatccggaca aactggtggt ggeccccgegt aactggtttg cgacccagge cctgecataat 840
ccggatctga tcccggaaca atggcaccgce ctgtaa 876

<210> 11

<211> 879

<212> DNA

<213> Thalassospira profundimaris

<400> 11
atggttattg tgaaactgct gggtggectg ggtaatcaaa tgttccaata tgctacgggt 60

cgtgecegttg cttctegect ggatgttgaa ctgetgetgg acgttagegce atttgetcat 120
tatgatctgc gtcgctacga actggatgac tggaacatta ccgeacgtct ggcaacgage 180
gaagaactgg cacgttctgg cgttaccgca gcaccgecga getttttcga cegtattgeg 240
cgcttectge gtategatct gecggteaat tgetttcgeg aagectectt cacgtatgat 300
ccgegtattc tggaagtcag ctcteeggtg tatctggacg gttactggea gtetgaacge 360
tactttctgg atatcgaaaa gaaactgcegt caggaattcc aactgaaggce atcaatcgac 420
gctaacaacc attcgttcaa aaagaaaatc gatggectgg gtaaacagge agttagtctg 480
catgtccgtc geggegatta tgtcaccaac ccgcaaacgg ctagttacca cggtgtgtge 540

tccctggact attaccgege agetgtcgat tatatcgecg aacacgtgag cgatcegtge 600



tttttcgtgt ttagcgatga cctggaatgg gttcagacca acctgaatat taaacaaccg 660
atcgtgctgg ttgatgcaaa cggeccggac aatggtgegg ccgatatgge getgatgatg 720
gcctgtegte atcacattat cgecaacagt tecttttcat ggtggggcte gtggetgaac 780
ccgctgaatg ataaaattat cgtggcaccg aagaaatggt tcggtegege taatcacgat 840
accacggacc tggtgccgga tagetgggtt cgtctgtaa 879

<210> 12

<211> 879

<212> DNA

<213> Desulfovibrio alaskensis

<400> 12
atgaagttcg tgggtgtgtg gatcctgggt ggectgggta atcaaatgtt ccaattcgea 60

gcagcctatg cactggcaaa acgtatgggce ggtgaactge gtctggatct gtetggettt 120
aaaaagtacc cgctgegceag ttattcectg gacctgttta cegttgacac geegetgtgg 180
catggtctgc cgatgagcca gegtegcttt cgtattccga tggatgcttg gaccegtggt 240
agtcgtctge cgetggtgec gtcceegeceg ttcgttatgg cgaaagaaaa gaactttgee 300
ttctcaccga ttgtttatga actgcagcaa tcgtgetate tgtacggceta ttggcagage 360
taccgctatt ttcaagatgt cgaagatgac atccgtaccc tgttttcact gtcgegtttc 420
gcaacgctgg aactggcacc ggtggttgca cagctgaacg aagtggaatc tgtcgeegtg 480
catctgcgtc geggtgatta cattaccgac gecggcecagta atgcagttca cggegtctgt 540
ggtatcgatt attaccaacg tagcatgtct ctggtccgtc getctaccac gaaaccgatc 600
ttttatatct tcagtgacga accggaagtg gcaaaaaagc tgtttgctac ggaagatgac 660
gtcgtggtta tgeegteceg tecgeccaggaa gaagatcetge tgetgatgte acgttgcaaa 720
catcacatta tcgcgaatag ctctttcteg tggtgggcag cttggetggg caaacgegeca 780
agcggtctgt gtattgctce gegttactgg tttgegegece cgaagetgga atccacctac 840

ctgtttgatc tgatcccgga cgaatggcetg ctgetgtaa 879



<210> 13

<211> 882

<212> DNA

<213> Thermosynechococcus elongates

<400> 13
atgattattg tccatctgtg tggtggectg ggtaaccaaa tgttccaata tgcageggge 60

ctggcagcag ctcaccgtat cggtagcgaa gttaaatttg acacccattg gttcgatgca 120
acgtgectge accagggtct ggaactgegt cgegtgtttg gtctggaact geceggaaccg 180
agctctaaag atctgegtaa ggttctggge geatgtgttc atccggetgt cegtegectg 240
ctggcaggtc atttcctgea cggtetgegt ccgaagtcac tggtcattca gecgeatttt 300
cactattgga ccggcttcga acacctgeeg gacaacgtgt atctggaagg ttactggcaa 360
agcgaacgtt acttttctaa tatcgecgat attatccgtc agcaattteg cttegttgaa 420
ccgetggacc cgeataacgce ggecctgatg gatgaaatge agageggegt tagtgtctce 480
ctgcatattc gtcgeggtga ctatttcaac aatccgcaaa tgegtegegt ccacggtgtg 540
gatctgtctg aatattaccc ggcagetgtg gcaaccatga tcgaaaaaac gaacgetgaa 600
cgcttttacg tgttctcaga tgacccgeag tgggttctgg aacatctgaa getgeeggte 660
tcgtataccg tggttgacca caategtgge geggecagtt accgegatat gcaactgatg 720
tcegegtgec gtcatcacat tatcgecaac tcaacgtttt cgtggtgggg tgcatggetg 780
aatccgcegte cggataaagt cgtgattgec ccgegecatt ggtttaatgt ggatgttttc 840
gacacgcgcg atctgtattg tccgggctgg atcgtgetgt aa 882

<210> 14

<211> 996

<212> DNA

<213> Bacteroides fragilis

<400> 14
atgtgtgatt gcctgtctat tatcctgetg gtgaaaatga aaaagatcta cctgaaattc 60

gtggacttct gggacggctt tgataccatc agtaacttta ttgtggatge actgtccatc 120



cagtatgaag tggttctgtc aaatgaaccg gactacctgt tttatagcetg cttcggcacc 180
tctcatctgg aatacgattg tatcaaaatc atgttcatcg gtgaaaacat cgtgecggat 240
ttcaatgttt gcgactatgc gattggcttt aactacatcg atttcggtga ccgttatctg 300
cgcctgecegce tgtatgecat ttacgatggce ttctccaacc tgcaaaacaa gaaaattgat 360
gtcaacaaag cactggaccg caaattctgt tcaattgtcg tgtcgaacaa taaatggget 420
gatccgatcc gtgaaacgtt tttcaaactg ctgagctctt acaaaaaagt tgattctgge 480
ggtcgcgceat ggaacaatat tggeggteeg gtcgataaca aactggactt catctctcag 540
tacaaattca acatcgcttt cgaaaacagt cgtgttctgg gttacaccac ggaaaaaatt 600
atggaaccga tgcaagtcaa cagcatcccg gtgtattggg gcaacceget ggttggcaaa 660
gattttaacg ttgactcgtt cgtcaatgec catgattttg acagectgga acgectggtt 720
gaatatatta tcgaactgga tagttccaaa gacaaatacc tggaaatgct ggaaaaaccg 780
tggctgctgg ataaaaccta tctggactgg aaacagctgce tgetgaactt catcaacaac 840
atcatgatga aaagttacaa agatgcgaaa tacctggtta actacggcca cgecggtaaa 900
taccgtaatg aacaacgctt ctggggcecegt tgcgaacgta aattcaaact gcaacgecatt 960
atcgaatact actcccaact gtttgatcgt aaataa 996

<210> 15

<211> 550

<212> DNA

<213> Escherichia coli

<400> 15
atgagcatta ttcgtctgca gggtggtctg ggtaatcagce tgtttcagtt tagcetttggt 60

tatgccectga gcaaaattaa tggtacaccg ctgtatttcg acattageca ttatgccgaa 120
aacgatgatc atggtggtta tcgtctgaat aatctgcaga ttccggaaga atatctgecag 180
tattataccc cgaaaattaa taatatttat aaactgctgg tgegtggeag cegtetgtat 240
ccggatattt tictgtttct gggcttttge aacgaatttc atgectatgg ctacgatttt 300

gaatatattg cccagaaatg gaaaagcaaa aaatacattg gctactggea gagcgaacac 360



ttttttcata aacatattct ggacctgaaa gaatttttta ttccgaaaaa tgtgagcgaa 420
caggcaaatc tgctggcage aaaaattctg gaaagccaga gecagectgag cattcatatt 480
cgtcgtggeg attatattaa aaacaaaacc gcaaccctga cacatggtgt ttgtagectg 540
gaatattata 550

<210> 16

<211> 320

<212> PRT

<213> Helicobacter hepaticus

<400> 16

Met Lys Asp Asp Leu Val lle Leu His Pro Asp Gly Gly Ile Ala Ser

1 5 10 15

GlIn lle Ala Phe Val Ala Leu Gly Leu Ala Phe Glu GIn Lys Gly Ala
20 25 30

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

Trp Asn Pro Ser Asn Gly Tyr Asp Lys Val Tyr Asp lle Thr Trp Asp
50 55 60

lle Ser Lys Ala Phe Pro Ala Leu His lle Glu lle Ala Asn Glu Glu
65 70 75 80

Glu lle Glu Arg Tyr Lys Ser Lys Tyr Leu lle Asp Asn Asp Arg Val
85 90 95

lle Asp Tyr Ala Pro Pro Leu Tyr Cys Tyr Gly Tyr Lys Gly Arg lle
100 105 110

Phe His Tyr Leu Tyr Ala Pro Phe Phe Ala GIn Ser Phe Ala Pro Lys
115 120 125



Glu Ala GIn Asp Ser His Thr Pro Phe Ala Ala Leu Leu GIn Glu lle
130 135 140

Glu Ser Ser Pro Ser Pro Cys Gly Val His Ile Arg Arg Gly Asp Leu
145 150 155 160

Ser GIn Pro His lle Val Tyr Gly Asn Pro Thr Ser Asn Glu Tyr Phe
165 170 175

Ala Lys Ser lle Glu Leu Met Cys Leu Leu His Pro GIn Ser Ser Phe
180 185 190

Tyr Leu Phe Ser Asp Asp Leu Ala Phe Val Lys Glu GIn lle Val Pro
195 200 205

Leu Leu Lys Gly Lys Thr Tyr Arg lle Cys Asp Val Asn Asn Pro Ser
210 215 220

GIn Gly Tyr Leu Asp Leu Tyr Leu Leu Ser Arg Cys Arg Asn lle lle
225 230 235 240

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

Asn Pro Leu Leu lle Thr Pro Arg Tyr Arg Asn Ile Phe Lys Glu Val
260 265 270

Glu Asn Val Met Cys Val Asn Trp Gly Glu Ser Val GIn His Pro Pro
275 280 285

Leu Val Cys Ser Ala Pro Pro Pro Leu Val Ser GIn Leu Lys Arg Asn
290 295 300

Ala Pro Leu Asn Ser Arg Leu Tyr Lys Glu Lys Asp Asn Ala Ser Ala
305 310 315 320



<210> 17
<211> 361
<212> PRT
<213> Brachyspira pilosicoli

<400> 17
Met Ala Pro Lys His Leu lle Asn Leu Tyr Tyr lle Asp lle Ser lle

1 5 10 15

Leu Tyr Val Lys lle Lys GIn Lys Ser Lys Ile Phe lle Asn Phe Met
20 25 30

Leu Tyr Asn Asn Tyr Glu His Leu lle Asn Lys Ile Val Arg lle lle
35 40 45

Pro lle Lys Lys His Arg Asp Asn Leu Arg Asn lle Leu Tyr Asp lle
50 55 60

Val Asn Ser Leu Tyr Lys lle Glu Tyr lle Ser Lys Glu Leu Asn Lys
65 70 75 80

Lys Arg Asn Asn Asn Asp Ser Gly lle Val lle lle Glu Cys GIn Gly
85 90 95

Gly Leu Ala Asp GIn Phe Trp Lys Tyr lle Leu Gly Glu Ser lle Lys
100 105 110

Lys His Tyr Asn Phe Thr Val Lys Tyr Asp Ille Thr Trp Phe Asp Tyr
115 120 125

Lys His Lys Asp Ile Asp Gly Lys Asp Glu Arg Pro Phe Glu Leu lle
130 135 140

Lys Leu Cys Pro Asp lle Asp Phe Lys lle Ala Ser Tyr Asp Glu lle
145 150 155 160



Phe Phe Tyr Lys Ala Cys Phe Ser Val lle Asn Glu Ser Tyr Phe Gly
165 170 175

Tyr Asp lle Asn Asn Tyr Leu Glu Asn Asn Lys Asn Leu Phe Leu Tyr
180 185 190

Ser Tyr Pro Arg lle Leu Asp lle Asn Val Ser Asp lle Thr Lys Asn
195 200 205

lle Asp Leu Asp Lys Tyr His Tyr Ser Thr Leu Lys Glu Asp Asn Leu
210 215 220

Val Leu Tyr Asn Glu Leu Lys Asn Ser Glu Ser Val Ala lle His lle
225 230 235 240

Arg Leu Gly Asp Ser Tyr Val Met Ser Cys Phe Lys Glu Val Phe Asn
245 250 255

Ser Ser Tyr Glu Asn Tyr Ala Asn Tyr Phe lle Glu Ser lle Asn Lys
260 265 270

Leu Ser Asn Glu Leu Lys Asn Pro Thr Phe Phe Phe Phe Ser Asp Asp
275 280 285

lle Asp Trp Val Asn Lys Asn lle lle Lys Lys Leu Asn Asn Arg lle
290 295 300

Ser Tyr Lys Val Ser Ser Cys Lys Asn Pro Pro Tyr Leu Asp lle Tyr
305 310 315 320

Leu Met Ser Asn Ala Lys His Tyr lle lle Ser Leu Gly Gly Phe Gly
325 330 335

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



Ala Cys Lys Phe GIn Tyr Asp Tyr Leu
355 360

<210> 18
<211> 286
<212> PRT
<213> Yersinia sp.

<400> 18
Met Phe Met Lys lle Ser Val Leu Val GIn Gly Gly Leu Gly Asn GIn

1 5 10 15

Leu Phe GIn lle Ala Trp Ala Asn Tyr Leu Val Arg Lys Tyr GIn Tyr
20 25 30

Asn Val Glu Ile Asn Leu GIn Leu Leu Tyr Ser GIn Ser GIn His Ala
35 40 45

Ser Ile Asn Phe Ser GIn Leu lle Gly Lys Val Pro Leu Leu Ser Val
50 55 60

Ser Lys Glu Lys Leu lle Met Leu Asp Asp Arg Leu Ser Ser Lys lle
65 70 75 80

lle Arg Lys Ser Leu Arg Ile Leu Gly Val His Ser lle Pro Asn lle
85 90 95

Leu Leu His Asp Tyr Asp Ala Leu Thr Asp Phe Glu His Cys Asn Lys
100 105 110

Met Ala Asn Tyr Arg Tyr GIn Phe Gly Tyr Phe GIn Phe lle Glu Ala
115 120 125

Ala lle Phe Ser Arg Asp lle Phe Leu Ser Asn Met Arg Ser lle His
130 135 140

Gly Glu Phe lle Lys Lys Cys Glu Ser Glu Phe Phe Glu Arg His Tyr



145 150 155 160

Val Gly lle His Ile Arg Arg Gly Asp Phe lle Lys Ser Thr Asp Pro
165 170 175

Leu His Leu Ala Thr Gly Ile Asp Tyr lle Lys Lys Ser lle Lys Lys
180 185 190

Phe Asn Asn Arg Asn Phe lle Val Phe Ser Asp Asp Ile Gly Trp Cys
195 200 205

Arg Asp Lys Leu Gly Glu Ser Asp Gly lle Val Tyr Phe Ser Gly Asn
210 215 220

Ser Ala Ile Glu Asp Phe lle Gly Leu Met Cys Cys Lys Asp Phe lle
225 230 235 240

Leu Ser Gly Ser Thr Phe Ser Trp Trp Ala Ala lle Leu Ser Leu Asn
245 250 255

Glu Asn Thr Arg Val Val Ile Pro Asn Ser Lys Ala GIn Phe Met Ser
260 265 270

lle Glu Ala Asn Thr Arg lle Gly Trp Asp Phe Glu Val Val
275 280 285

<210> 19

<211> 300

<212> PRT

<213> Gramella forsetii

<400> 19
Met Ser Asn Lys Asn Pro Val lle Val Glu lle Met Gly Gly Leu Gly

1 5 10 15

Asn GIn Met Phe GIn Phe Ala Val Ala Lys Leu Leu Ala Glu Lys Asn
20 25 30



Ser Ser Val Leu Leu Val Asp Thr Asn Phe Tyr Lys Glu lle Ser GIn
35 40 45

Asn Leu Lys Asp Phe Pro Arg Tyr Phe Ser Leu Gly lle Phe Asp lle
50 55 60

Ser Tyr Lys Met Gly Thr Glu Asn Gly Met Val Asn Phe Lys Asn Leu
65 70 75 80

Ser Phe Lys Asn Arg Val Ser Arg Lys Leu Gly Leu Asn Tyr Pro Lys
85 90 95

lle Phe Lys Glu Lys Ser Tyr Arg Phe Asp Ala Asp Leu Phe Asn Lys
100 105 110

Lys Thr Pro lle Tyr Leu Lys Gly Tyr Phe GIn Ser Tyr Lys Tyr Phe
115 120 125

lle Gly Val Glu Ser Lys lle Arg GIn Trp Phe Glu Phe Pro Tyr Glu
130 135 140

Asn Leu Gly Val Gly Asn Glu Glu lle Lys Ser Lys lle Leu Glu Lys
145 150 155 160

Thr Ser Val Ser Val His lle Arg Arg Gly Asp Tyr Val Glu Asn Lys
165 170 175

Lys Thr Lys Glu Phe His Gly Asn Cys Ser Leu Glu Tyr Tyr Lys Asn
180 185 190

Ala lle Thr Tyr Phe Leu Asp lle Val Lys Glu Phe Asn lle Val Phe
195 200 205

Phe Ser Asp Asp Ile Ser Trp Val Arg Asp Glu Phe Lys Asp Leu Pro
210 215 220



Asn Glu Lys Val Phe Val Thr Gly Asn Leu His Glu Asn Ser Trp Lys
225 230 235 240

Asp Met Tyr Leu Met Ser Leu Cys Asp His Asn lle Ile Ala Asn Ser
245 250 255

Ser Phe Ser Trp Trp Ala Ala Trp Leu Asn Asn Asn Ser Glu Lys Asn
260 265 270

Val Ile Ala Pro Lys Lys Trp Phe Ala Asp lle Asp GIn Glu GIn Lys
275 280 285

Ser Leu Asp Leu Leu Pro Pro Ser Trp lle Arg Met
290 295 300

<210> 20
<211> 281
<212> PRT
<213> Francisella philomiragia ssp. philomiragia

<400> 20
Met Lys lle Ile Lys lle GIn Gly Gly Leu Gly Asn GIn Met Phe GIn

1 5 10 15

Tyr Ala Phe Tyr Lys Ser Leu Lys Asn Asn Cys Ile Asp Cys Tyr Val
20 25 30

Asp lle Lys Asn Tyr Asp Thr Tyr Lys Leu His Tyr Gly Phe Glu Leu
35 40 45

Asn Arg lle Phe Lys Asn lle Asp Leu Ser Phe Ala Arg Lys Tyr His
50 55 60

Lys Lys Glu Val Leu Gly Lys Leu Phe Ser lle lle Pro Ser Lys Phe
65 70 75 80



lle Val Lys Phe Asn Lys Asn Tyr lle Leu GIn Lys Asn Phe Ala Phe
85 90 95

Asp Lys Ala Tyr Phe Glu lle Asp Asn Cys Tyr Leu Asp Gly Tyr Trp
100 105 110

GlIn Ser Glu Lys Tyr Phe Lys Lys Ile Thr Lys Asp lle Tyr Asp Ala
115 120 125

Phe Thr Phe Glu Pro Leu Asp Ser lle Asn Phe Glu Phe Leu Lys Asn
130 135 140

lle GIn Asp Tyr Asn Leu Val Ser lle His Val Arg Arg Gly Asp Tyr
145 150 155 160

Val Asn His Pro Leu His Gly Gly Ile Cys Asp Leu Glu Tyr Tyr Asn
165 170 175

Lys Ala lle Ser Phe Ile Arg Ser Lys Val Ala Asn Val His Phe Leu
180 185 190

Val Phe Ser Asn Asp lle Leu Trp Cys Lys Asp Asn Leu Lys Leu Asp
195 200 205

Arg Val Thr Tyr lle Asp His Asn Arg Trp Met Asp Ser Tyr Lys Asp
210 215 220

Met His Leu Met Ser Leu Cys Lys His Asn Ile lle Ala Asn Ser Ser
225 230 235 240

Phe Ser Trp Trp Gly Ala Trp Leu Asn GIn Asn Asp Asp Lys lle Val
245 250 255

lle Ala Pro Ser Lys Trp Phe Asn Asp Asp Lys Ile Asn Gin Lys Asp
260 265 270



lle Cys Pro Asn Ser Trp Val Arg lle
275 280

<210> 21

<211> 294

<212> PRT

<213> Pseudogulbenkiania ferrooxidans

<400> 21
Met lle lle Val Arg Leu Met Gly Gly Met Gly Asn GIn Leu Phe GIn

1 5 10 15

Tyr Ala Thr Ala Phe Ala Leu Ser Lys Arg Lys Ser Glu Pro Leu Val
20 25 30

Leu Asp Thr Arg Phe Phe Asp His Tyr Thr Leu His Gly Gly Tyr Lys
35 40 45

Leu Asp His Phe Asn lle Ser Ala Arg lle Leu Ser Lys Glu Glu Glu
50 55 60

Ser Leu Tyr Pro Asn Trp GIn Ala Asn Leu Leu Leu Arg Tyr Pro lle
65 70 75 80

lle Asp Arg Ala Phe Lys Lys Trp His Val Glu Arg GIn Phe Thr Tyr
85 90 95

GIn Asp Arg lle Tyr Arg Met Lys Arg Gly GIn Ala Leu Leu Gly Tyr
100 105 110

Trp GIn Ser Glu Leu Tyr Phe GIn Glu Tyr Arg Lys Glu lle Ser Ala
115 120 125

Glu Phe Thr Leu Lys Glu GIn Ser Ser Val Thr Ala GIn GIn Ile Ser
130 135 140



Val Ala Met GIn Gly Gly Asn Ser Val Ala Val His lle Arg Arg Gly
145 150 155 160

Asp Tyr Leu Ser Asn Pro Ser Ala Leu Arg Thr His Gly lle Cys Ser
165 170 175

Leu Gly Tyr Tyr Asn His Ala Met Ser Leu Leu Asn Glu Arg lle Asn
180 185 190

Asp Ala GIn Phe Tyr lle Phe Ser Asp Asp lle Ala Trp Ala Lys Glu
195 200 205

Asn lle Lys lle Gly Lys Thr Ser Lys Asn Leu lle Phe lle Glu Gly
210 215 220

Glu Ser Val Glu Thr Asp Phe Trp Leu Met Thr Gin Ser Lys His His
225 230 235 240

lle lle Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu Ala Asn
245 250 255

Asn Thr Asp Glu GIn Leu Val lle Cys Pro Ser Pro Trp Phe Asp Asp
260 265 270

Lys Asn Leu Ser Glu Thr Asp Leu lle Pro Lys Ser Trp lle Arg Leu
275 280 285

Asn Lys Asp Leu Pro Val
290

<210> 22

<211> 292

<212> PRT

<213> Sideroxydans lithotrophicus

<400> 22

Met Val lle Ser Asn lle Ile Gly Gly Leu Gly Asn GIn Met Phe GIn



Tyr Ala Ala Ala Arg Ala Leu Ser Leu Lys Leu Glu Val Pro Leu Lys
20 25 30

Leu Asp lle Ser Gly Phe Thr Asn Tyr Ala Leu His GIn Gly Phe Glu
35 40 45

Leu Asp Arg Ille Phe Gly Cys Lys lle Glu lle Ala Ser Glu Ala Asp
50 55 60

Val His Glu lle Leu Gly Trp GIn Ser Ala Ser Gly lle Arg Arg Val
65 70 75 80

Val Ser Arg Pro Gly Met Ser lle Phe Arg Arg Lys Gly Phe Val Val
85 90 95

Glu Pro His Phe Ser Tyr Trp Asn Gly Ile Arg Lys lle Thr Gly Asp
100 105 110

Cys Tyr Leu Ala Gly Tyr Trp GIn Ser Glu Lys Tyr Phe Leu Asp Ala
115 120 125

Ala Val Glu lle Arg Lys Asp Phe Ser Phe Lys Leu Pro Leu Asp Ser
130 135 140

His Asn Ala Glu Leu Ala Glu Lys lle Asp GIn Glu Asn Ala Val Ser
145 150 155 160

Leu His lle Arg Arg Gly Asp Tyr Ala Asn Asn Pro Leu Thr Ala Ala
165 170 175

Thr His Gly Leu Cys Ser Leu Asp Tyr Tyr Arg Lys Ser lle Lys His
180 185 190

lle Ala Gly GIn Val Arg Asn Pro Tyr Phe Phe Val Phe Ser Asp Asp



195 200 205

lle Ala Trp Val Lys Asp Asn Leu Glu Ile Glu Phe Pro Ser GIn Tyr
210 215 220

Val Asp Tyr Asn His Gly Ser Met Ser Phe Asn Asp Met Arg Leu Met
225 230 235 240

Ser Leu Cys Lys His His lle lle Ala Asn Ser Ser Phe Ser Trp Trp
245 250 255

Gly Ala Trp Leu Asn Pro Asn Pro Glu Lys Val Val lle Ala Pro Glu
260 265 270

Arg Trp Phe Ala Asn Arg Thr Asp Val GIn Asp Leu Leu Pro Pro Gly
275 280 285

Trp Val Lys Leu
290

<210> 23

<211> 303

<212> PRT

<213> Providencia alcalifaciens

<400> 23
Met Lys lle Asn Gly Lys Glu Ser Ser Met Lys lle Lys GIn Lys Lys

1 5 10 15

lle lle Ser His Leu lle Gly Gly Leu Gly Asn GIn Leu Phe GIn Tyr
20 25 30

Ala Thr Ser Tyr Ala Leu Ala Lys Glu Asn Asn Ala Lys lle Val lle
35 40 45

Asp Asp Arg Leu Phe Lys Lys Tyr Lys Leu His Gly Gly Tyr Arg Leu
50 55 60



Asp Lys Leu Asn lle lle Gly Glu Lys lle Ser Ser lle Asp Lys Leu
65 70 75 80

Leu Phe Pro Leu lle Leu Cys Lys Leu Ser GIn Lys Glu Asn Phe lle
85 90 95

Phe Lys Ser Thr Lys Lys Phe lle Leu Glu Lys Lys Thr Ser Ser Phe
100 105 110

Lys Tyr Leu Thr Phe Ser Asp Lys Glu His Thr Lys Met Leu lle Gly
115 120 125

Tyr Trp GIn Asn Ala lle Tyr Phe GIn Lys Tyr Phe Ser Glu Leu Lys
130 135 140

Glu Met Phe Val Pro Leu Asp lle Ser GIn Glu GIn Leu Asp Leu Ser
145 150 155 160

lle GIn Ile His Ala GIn GIn Ser Val Ala Leu His Val Arg Arg Gly
165 170 175

Asp Tyr lle Ser Asn Lys Asn Ala Leu Ala Met His Gly Ile Cys Ser
180 185 190

lle Asp Tyr Tyr Lys Asn Ser lle GIn His lle Asn Ala Lys Leu Glu
195 200 205

Lys Pro Phe Phe Tyr lle Phe Ser Asn Asp Lys Leu Trp Cys Glu Glu
210 215 220

Asn Leu Thr Pro Leu Phe Asp Gly Asn Phe His lle Val Glu Asn Asn
225 230 235 240

Ser GIn Glu lle Asp Leu Trp Leu lle Ser GIn Cys GIn His His lle
245 250 255



lle Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu Ala Asn Ser
260 265 270

Asp Ser GIn lle Val lle Thr Pro Asp Pro Trp Phe Asn Lys Glu lle
275 280 285

Asp lle Pro Ser Pro Val Leu Ser His Trp Leu Lys Leu Lys Lys
290 295 300

<210> 24
<211> 288
<212> PRT
<213> Pseudoalteromonas haloplanktis

<400> 24
Met lle Lys Val Lys Ala lle Gly Gly Leu Gly Asn GIn Leu Phe GIn

1 5 10 15

Tyr Ala Thr Ala Arg Ala lle Ala Glu Lys Arg Gly Asp Gly Val Val
20 25 30

Val Asp Met Ser Asp Phe Ser Ser Tyr Lys Thr His Pro Phe Cys Leu
35 40 45

Asn Lys Phe Arg Cys Lys Ala Thr Tyr Glu Ser Lys Pro Lys Leu lle
50 55 60

Asn Lys Leu Leu Ser Asn Glu Lys lle Arg Asn Leu Leu GIn Lys Leu
65 70 75 80

Gly Phe lle Lys Lys Tyr Tyr Phe Glu Thr GIn Leu Pro Phe Asn Glu
85 90 95

Asp Val Leu Leu Asn Asn Ser Ile Asn Tyr Leu Thr Gly Tyr Phe GIn
100 105 110



Ser Glu Lys Tyr Phe Leu Ser lle Arg Glu Cys Leu Leu Asp Glu Leu
115 120 125

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

lle Lys Asn Ala Lys Asn Ser lle Ser Ile His lle Arg Arg Gly Asp
145 150 155 160

Tyr Val Ser Asn Glu Gly Ala Asn Lys Thr His Gly Val Cys Asp Ser
165 170 175

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

Asp Glu His Thr Glu Leu Phe lle Phe Ser Asp Asp lle Glu Trp Cys
195 200 205

Arg Asn Asn Leu Ser Phe Asp Tyr Lys Met Asn Phe Val Asp Gly Ser
210 215 220

Ser Glu Arg Pro Glu Val Asp Met Val Leu Met Ser GIn Cys Lys His
225 230 235 240

GlIn Val lle Ser Asn Ser Thr Phe Ser Trp Trp Gly Ala Trp Leu Asn
245 250 255

Lys Asn Asp Glu Lys Val Val Val Ala Pro Lys Glu Trp Phe Lys Ser
260 265 270

Thr Asp Leu Asp Ser Thr Asp Ile Val Pro Asn GIn Trp Ile Lys Leu
275 280 285

<210> 25
<211> 291
<212> PRT



<213> Roseovarius nubinhibens
<400> 25
Met Thr Asp Thr Pro Pro Pro Ser GIn Val lle Thr Ser Arg Leu Phe

1 5 10 15

Gly Gly Ala Gly Asn GIn Leu Phe GIn Tyr Ala Ala Gly Arg Ala Leu
20 25 30

Ala Asp Arg Leu Gly Cys Asp Leu Met Ile Asp Ala Arg Tyr Val Ala
35 40 45

Gly Ser Arg Asp Arg Gly Asp Cys Phe Thr His Phe Ala Lys Ala Arg
50 55 60

Leu Arg Arg Asp Val Ala Leu Pro Pro Ala Lys Ser Asp Gly Pro Leu
65 70 75 80

Arg Tyr Ala Leu Trp Arg Lys Phe Gly Arg Ser Pro Arg Phe His Arg
85 90 95

Glu Arg Gly Leu Gly Val Asp Pro Glu Phe Phe Asn Leu Pro Arg Gly
100 105 110

Thr Tyr Leu His Gly Tyr Trp GIn Ser Glu GIn Tyr Phe Gly Pro Asp
115 120 125

Thr Asp Ala Leu Arg Arg Asp Leu Thr Leu Thr Thr Ala Leu Asp Ala
130 135 140

Pro Asn Ala Ala Met Ala Ala GIn Ile Asp Ala Ala Pro Cys Pro Val
145 150 155 160

Ser Phe His Val Arg Arg Gly Asp Tyr lle Ala Ala Gly Ala Tyr Ala
165 170 175



Ala Cys Thr Pro Asp Tyr Tyr Arg Ala Ala Ala Asp His Leu Ala Thr
180 185 190

Thr Leu Gly Lys Pro Leu Thr Cys Phe lle Phe Ser Asn Asp Pro Ala
195 200 205

Trp Ala Arg Asp Asn Leu Asp Leu Gly GIn Asp GIn Val Ile Val Asp
210 215 220

Leu Asn Asp Glu Ala Thr Gly His Phe Asp Met Ala Leu Met Ala Arg
225 230 235 240

Cys Ala His His Val lle Ala Asn Ser Thr Phe Ser Trp Trp Gly Ala
245 250 255

Trp Leu Asn Pro Asp Pro Asp Lys Leu Val Val Ala Pro Arg Asn Trp
260 265 270

Phe Ala Thr GIn Ala Leu His Asn Pro Asp Leu lle Pro Glu GIn Trp
275 280 285

His Arg Leu
290

<210> 26
<211> 292
<212> PRT
<213> Desulfovibrio alaskensis

<400> 26
Met Lys Phe Val Gly Val Trp lle Leu Gly Gly Leu Gly Asn GIn Met

1 5 10 15

Phe GIn Phe Ala Ala Ala Tyr Ala Leu Ala Lys Arg Met Gly Gly Glu
20 25 30

Leu Arg Leu Asp Leu Ser Gly Phe Lys Lys Tyr Pro Leu Arg Ser Tyr



35 40 45

Ser Leu Asp Leu Phe Thr Val Asp Thr Pro Leu Trp His Gly Leu Pro
50 55 60

Met Ser GIn Arg Arg Phe Arg lle Pro Met Asp Ala Trp Thr Arg Gly
65 70 75 80

Ser Arg Leu Pro Leu Val Pro Ser Pro Pro Phe Val Met Ala Lys Glu
85 90 95

Lys Asn Phe Ala Phe Ser Pro lle Val Tyr Glu Leu GIn GIn Ser Cys
100 105 110

Tyr Leu Tyr Gly Tyr Trp GIn Ser Tyr Arg Tyr Phe GIn Asp Val Glu
115 120 125

Asp Asp lle Arg Thr Leu Phe Ser Leu Ser Arg Phe Ala Thr Leu Glu
130 135 140

Leu Ala Pro Val Val Ala GIn Leu Asn Glu Val Glu Ser Val Ala Val
145 150 155 160

His Leu Arg Arg Gly Asp Tyr lle Thr Asp Ala Ala Ser Asn Ala Val
165 170 175

His Gly Val Cys Gly lle Asp Tyr Tyr GIn Arg Ser Met Ser Leu Val
180 185 190

Arg Arg Ser Thr Thr Lys Pro lle Phe Tyr Ile Phe Ser Asp Glu Pro
195 200 205

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

Pro Ser Arg Arg GIn Glu Glu Asp Leu Leu Leu Met Ser Arg Cys Lys



225 230 235 240

His His lle Ile Ala Asn Ser Ser Phe Ser Trp Trp Ala Ala Trp Leu
245 250 255

Gly Lys Arg Ala Ser Gly Leu Cys lle Ala Pro Arg Tyr Trp Phe Ala
260 265 270

Arg Pro Lys Leu Glu Ser Thr Tyr Leu Phe Asp Leu lle Pro Asp Glu
275 280 285

Trp Leu Leu Leu
290

<210> 27

<211> 293

<212> PRT

<213> Thermosynechococcus elongates

<400> 27
Met lle lle Val His Leu Cys Gly Gly Leu Gly Asn GIn Met Phe Glin

1 5 10 15

Tyr Ala Ala Gly Leu Ala Ala Ala His Arg lle Gly Ser Glu Val Lys
20 25 30

Phe Asp Thr His Trp Phe Asp Ala Thr Cys Leu His GIn Gly Leu Glu
35 40 45

Leu Arg Arg Val Phe Gly Leu Glu Leu Pro Glu Pro Ser Ser Lys Asp
50 55 60

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

Leu Ala Gly His Phe Leu His Gly Leu Arg Pro Lys Ser Leu Val lle
85 90 95



GlIn Pro His Phe His Tyr Trp Thr Gly Phe Glu His Leu Pro Asp Asn
100 105 110

Val Tyr Leu Glu Gly Tyr Trp GIn Ser Glu Arg Tyr Phe Ser Asn lle
115 120 125

Ala Asp lle Ile Arg GIn GIn Phe Arg Phe Val Glu Pro Leu Asp Pro
130 135 140

His Asn Ala Ala Leu Met Asp Glu Met GIn Ser Gly Val Ser Val Ser
145 150 155 160

Leu His lle Arg Arg Gly Asp Tyr Phe Asn Asn Pro GIn Met Arg Arg
165 170 175

Val His Gly Val Asp Leu Ser Glu Tyr Tyr Pro Ala Ala Val Ala Thr
180 185 190

Met lle Glu Lys Thr Asn Ala Glu Arg Phe Tyr Val Phe Ser Asp Asp
195 200 205

Pro GIn Trp Val Leu Glu His Leu Lys Leu Pro Val Ser Tyr Thr Val
210 215 220

Val Asp His Asn Arg Gly Ala Ala Ser Tyr Arg Asp Met GIn Leu Met
225 230 235 240

Ser Ala Cys Arg His His lle lle Ala Asn Ser Thr Phe Ser Trp Trp
245 250 255

Gly Ala Trp Leu Asn Pro Arg Pro Asp Lys Val Val lle Ala Pro Arg
260 265 270

His Trp Phe Asn Val Asp Val Phe Asp Thr Arg Asp Leu Tyr Cys Pro
275 280 285



Gly Trp lle Val Leu
290

<210> 28
<211> 331
<212> PRT
<213> Bacteroides fragilis

<400> 28
Met Cys Asp Cys Leu Ser lle Ile Leu Leu Val Lys Met Lys Lys Ile

1 5 10 15

Tyr Leu Lys Phe Val Asp Phe Trp Asp Gly Phe Asp Thr lle Ser Asn
20 25 30

Phe Ile Val Asp Ala Leu Ser Ile GIn Tyr Glu Val Val Leu Ser Asn
35 40 45

Glu Pro Asp Tyr Leu Phe Tyr Ser Cys Phe Gly Thr Ser His Leu Glu
50 55 60

Tyr Asp Cys lle Lys lle Met Phe lle Gly Glu Asn lle Val Pro Asp
65 70 75 80

Phe Asn Val Cys Asp Tyr Ala Ile Gly Phe Asn Tyr Ile Asp Phe Gly
85 90 95

Asp Arg Tyr Leu Arg Leu Pro Leu Tyr Ala lle Tyr Asp Gly Phe Ser
100 105 110

Asn Leu GIn Asn Lys Lys lle Asp Val Asn Lys Ala Leu Asp Arg Lys
115 120 125

Phe Cys Ser Ile Val Val Ser Asn Asn Lys Trp Ala Asp Pro lle Arg
130 135 140



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

Gly Arg Ala Trp Asn Asn lle Gly Gly Pro Val Asp Asn Lys Leu Asp
165 170 175

Phe Ile Ser GIn Tyr Lys Phe Asn Ile Ala Phe Glu Asn Ser Arg Val
180 185 190

Leu Gly Tyr Thr Thr Glu Lys lle Met Glu Pro Met GIn Val Asn Ser
195 200 205

lle Pro Val Tyr Trp Gly Asn Pro Leu Val Gly Lys Asp Phe Asn Val
210 215 220

Asp Ser Phe Val Asn Ala His Asp Phe Asp Ser Leu Glu Arg Leu Val
225 230 235 240

Glu Tyr lle lle Glu Leu Asp Ser Ser Lys Asp Lys Tyr Leu Glu Met
245 250 255

Leu Glu Lys Pro Trp Leu Leu Asp Lys Thr Tyr Leu Asp Trp Lys GIn
260 265 270

Leu Leu Leu Asn Phe lle Asn Asn lle Met Met Lys Ser Tyr Lys Asp
275 280 285

Ala Lys Tyr Leu Val Asn Tyr Gly His Ala Gly Lys Tyr Arg Asn Glu
290 295 300

GIn Arg Phe Trp Gly Arg Cys Glu Arg Lys Phe Lys Leu GIn Arg lle
305 310 315 320

lle Glu Tyr Tyr Ser GIn Leu Phe Asp Arg Lys
325 330



<210> 29

<211> 297

<212> PRT

<213> Escherichia coli

<400> 29
Met Ser lle lle Arg Leu GIn Gly Gly Leu Gly Asn GIn Leu Phe GIn

1 5 10 15

Phe Ser Phe Gly Tyr Ala Leu Ser Lys lle Asn Gly Thr Pro Leu Tyr
20 25 30

Phe Asp lle Ser His Tyr Ala Glu Asn Asp Asp His Gly Gly Tyr Arg
35 40 45

Leu Asn Asn Leu GlIn Ile Pro Glu Glu Tyr Leu GIn Tyr Tyr Thr Pro
50 55 60

Lys lle Asn Asn lle Tyr Lys Leu Leu Val Arg Gly Ser Arg Leu Tyr
65 70 75 80

Pro Asp lle Phe Leu Phe Leu Gly Phe Cys Asn Glu Phe His Ala Tyr
85 90 95

Gly Tyr Asp Phe Glu Tyr lle Ala GIn Lys Trp Lys Ser Lys Lys Tyr
100 105 110

lle Gly Tyr Trp GIn Ser Glu His Phe Phe His Lys His lle Leu Asp
115 120 125

Leu Lys Glu Phe Phe lle Pro Lys Asn Val Ser Glu GIn Ala Asn Leu
130 135 140

Leu Ala Ala Lys Ile Leu Glu Ser GIn Ser Ser Leu Ser lle His lle
145 150 155 160



Arg Arg Gly Asp Tyr lle Lys Asn Lys Thr Ala Thr Leu Thr His Gly
165 170 175

Val Cys Ser Leu Glu Tyr Tyr Lys Lys Ala Leu Asn Lys lle Arg Asp
180 185 190

Leu Ala Met lle Arg Asp Val Phe lle Phe Ser Asp Asp lle Phe Trp
195 200 205

Cys Lys Glu Asn lle Glu Thr Leu Leu Ser Lys Lys Tyr Asn lle Tyr
210 215 220

Tyr Ser Glu Asp Leu Ser GIn Glu Glu Asp Leu Trp Leu Met Ser Leu
225 230 235 240

Ala Asn His His Ile lle Ala Asn Ser Ser Phe Ser Trp Trp Gly Ala
245 250 255

Tyr Leu Gly Ser Ser Ala Ser GIn lle Val Ile Tyr Pro Thr Pro Trp
260 265 270

Tyr Asp lle Thr Pro Lys Asn Thr Tyr lle Pro lle Val Asn His Trp
275 280 285

lle Asn Val Asp Lys His Ser Ser Cys
290 295

<210> 30
<211> 292
<212> PRT
<213> Thalassospira profundimaris

<400> 30
Met Val lle Val Lys Leu Leu Gly Gly Leu Gly Asn GIn Met Phe GIn

1 5 10 15

Tyr Ala Thr Gly Arg Ala Val Ala Ser Arg Leu Asp Val Glu Leu Leu



20 25 30

Leu Asp Val Ser Ala Phe Ala His Tyr Asp Leu Arg Arg Tyr Glu Leu
35 40 45

Asp Asp Trp Asn lle Thr Ala Arg Leu Ala Thr Ser Glu Glu Leu Ala
50 55 60

Arg Ser Gly Val Thr Ala Ala Pro Pro Ser Phe Phe Asp Arg lle Ala
65 70 75 80

Arg Phe Leu Arg Ile Asp Leu Pro Val Asn Cys Phe Arg Glu Ala Ser
85 90 95

Phe Thr Tyr Asp Pro Arg lle Leu Glu Val Ser Ser Pro Val Tyr Leu
100 105 110

Asp Gly Tyr Trp GIn Ser Glu Arg Tyr Phe Leu Asp Ile Glu Lys Lys
115 120 125

Leu Arg GIn Glu Phe GIn Leu Lys Ala Ser lle Asp Ala Asn Asn His
130 135 140

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

His Val Arg Arg Gly Asp Tyr Val Thr Asn Pro GIn Thr Ala Ser Tyr
165 170 175

His Gly Val Cys Ser Leu Asp Tyr Tyr Arg Ala Ala Val Asp Tyr lle
180 185 190

Ala Glu His Val Ser Asp Pro Cys Phe Phe Val Phe Ser Asp Asp Leu
195 200 205

Glu Trp Val GIn Thr Asn Leu Asn lle Lys GIn Pro lle Val Leu Val



210 215 220

Asp Ala Asn Gly Pro Asp Asn Gly Ala Ala Asp Met Ala Leu Met Met
225 230 235 240

Ala Cys Arg His His lle Ile Ala Asn Ser Ser Phe Ser Trp Trp Gly
245 250 255

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

Trp Phe Gly Arg Ala Asn His Asp Thr Thr Asp Leu Val Pro Asp Ser
275 280 285

Trp Val Arg Leu
290

<210> 31
<211> 2851
<212> DNA
<213> Unknown

<220>
<223> Expression fragment for integration into E. coli genome.

<400> 31
tggccagatg attaattcct aatttttgtt gacactctat cattgataga gttattttac 60

cactccctat cagtgataga gaaaagtgaa atgaatagtt cgacaaaaat ctagaaataa 120
ttttgtttaa ctttaagaag gagatataca aatgtactat ttaaaaaaca caaacttttg 180
gatgttcggt ttattctttt tettttactt ttttatcatg ggagectact teecgttttt 240
cccgatttgg ctacatgaca tcaaccatat cagcaaaagt gatacgggta ttatttttgc 300
cgctatttct ctgttctegce tattattcca accgetgttt ggtctgettt ctgacaaact 360
cgggctgege aaatacctge tgtggattat taccggcatg ttagtgatgt ttgegeegtt 420

ctttattttt atcttcgggc cactgttaca atacaacatt ttagtaggat cgattgttgg 480



tggtatttat ctaggctttt gttttaacgc cggtgecgeca gecagtagagg catttattga 540
gaaagtcagc cgtcgcagta atttcgaatt tggtcgegeg cggatgtttg getgtgttgg 600
ctgggcgctg tgtgectega ttgtcggeat catgttcacc atcaataate agtttgtttt 660
ctggctgggce tetggetgtg cactcatect cgecgtttta ctetttttcg ccaaaacgga 720
tgcgecectct tetgecacgg ttgecaatge ggtaggtgec aaccattegg catttagect 780
taagctggca ctggaactgt tcagacagcc aaaactgtgg tttttgtcac tgtatgttat 840
tggcgtttce tgcacctacg atgtttttga ccaacagttt getaatttct ttacttcgtt 900
ctttgctacc ggtgaacagg gtacgcgggt atttggctac gtaacgacaa tgggegaatt 960
acttaacgcc tcgattatgt tctttgegece actgatcatt aatcgcatcg gtgggaaaaa 1020
cgccctgetg ctggetggea ctattatgtc tgtacgtatt attggcetcat cgttcgccac 1080
ctcagcgctg gaagtggtta ttctgaaaac getgeatatg tttgaagtac cgttectget 1140
ggtgggctgce tttaaatata ttaccagcca gtttgaagtg cgtttttcag cgacgattta 1200
tctggtcetgt ttctgettct ttaagcaact ggegatgatt tttatgtctg tactggeggg 1260
caatatgtat gaaagcatcg gtttccaggg cgcttatctg gtgetgggtce tggtggeget 1320
gggcttcacc ttaatttceg tgttcacgct tageggecce ggeecgcettt cectgetgeg 1380
tcgtcaggtg aatgaagtcg ctgggagcta ageggecgeg tcgacacgca aaaaggecat 1440
ccgtcaggat ggcecttctge ttaatttgat gectggeagt ttatggeggg cgtectgece 1500
gccaccctee gggecgttge ttcgecaacgt tcaaatcege tecceggegga tttgtecctac 1560
tcaggagagc gttcaccgac aaacaacaga taaaacgaaa ggcccagtct ttcgactgag 1620
cctttegttt tatttgatgce ctggcagttc cctactctcg catggggaga ccccacacta 1680
ccatcatgta tgaatatcct ccttagttcc tattccgaag ttcctattct ctagaaagta 1740
taggaacttc ggegegtect acctgtgaca cgegtgecge agtctcacge ccggagegta 1800
gcgaccgagt gagctagcta tttgtttatt tttctaaata cattcaaata tgtatccget 1860

catgagacaa taaccctgat aaatgcttca ataatattga aaaaggaaga gtatgaggga 1920



agcggtgatc gccgaagtat cgactcaact atcagaggta gttggegtca tcgagegeca 1980
tctcgaaccg acgttgetgg cegtacattt gtacggcetcec gecagtggatg geggectgaa 2040
gccacacagt gatattgatt tgctggttac ggtgaccgta aggcttgatg aaacaacgcg 2100
gcgagctttg atcaacgacc ttttggaaac ttcggettce cctggagaga gegagattct 2160
ccgcgctgta gaagtcacca ttgttgtgea cgacgacatce attccgtgge gttatccage 2220
taagcgcgaa ctgcaatttg gagaatggca gegcaatgac attcttgeag gtatcttcga 2280
gccagccacg atcgacattg atctggctat cttgectgaca aaagcaagag aacatagegt 2340
tgccttggta ggtccagegg cggaggaact ctttgatecg gttectgaac aggatctatt 2400
tgaggcgcta aatgaaacct taacgctatg gaactcgecg cccgactggg ctggegatga 2460
gcgaaatgta gtgcttacgt tgtcccgeat ttggtacage gecagtaaccg gcaaaatcge 2520
gccgaaggat gtegetgecg actgggceaat ggagegectg ccggeccagt atcagecegt 2580
catacttgaa gctagacagg cttatcttgg acaagaagaa gatcgcettgg cctcgegege 2640
agatcagttg gaagaatttg tccactacgt gaaaggcgag atcaccaagg tagtcggcaa 2700
ataatgtcta acaattcgtt caagccgagg ggccgcaaga tccggecacg atgacceggt 2760
cgtcgggtac cggcagggceg gggcgtaagg cgegecattt aaatgaagtt cctattccga 2820
agttcctatt ctctagaaag tataggaact t 2851

<210> 32

<211> 4568

<212> DNA

<213> Unknown

<220>
<223> Expression construct for integration into E. coli genome.

<400> 32
acaggttggc tgataagtcc ccggtctagce ttgecatgeag attgcagcat tacacgtcett 60

gagcgattgt gtaggctgga getgettcga agttcctata ctttctagag aataggaact 120

tcggaatagg aacttcattt aaatggegceg ccttacgecc cgecctgeeg gtaccgagag 180



cgcttttgaa getggggtgg gcgaagaact ccageatgag atcccegege tggaggatca 240
tccagecgge gtcccggaaa acgattccga ageccaacct ttcatagaag geggeggtgg 300
aatcgaaatc tcgtgatgge aggttgggcg tcgettggte ggteatttcg aaccccagag 360
tccegetcag aagaactcgt caagaaggceg atagaaggeg atgegetgeg aatcgggage 420
ggcgataccg taaagcacga ggaageggtc ageccattcg ccgecaaget cttcagcaat 480
atcacgggta gccaacgcta tgtecctgata geggtecgec acacccagec ggecacagte 540
gatgaatcca gaaaagcggc cattttccac catgatattc ggcaagcagg catcgecatg 600
ggtcacgacg agatcctcge cgtecgggceat gegegecttg agectggega acagttcgge 660
tggcgegagce ccctgatgcet cttegtccag atcatectga tcgacaagac cggettccat 720
ccgagtacgt gectcgetega tgegatgttt cgettggtgg tcgaatggge aggtagecgg 780
atcaagcgta tgcagecgec geattgeate agecatgatg gatactttct cggcaggage 840
aaggtgagat gacaggagat cctgeeccgg cacttcgecc aatagcagec agtcecttce 900
cgcttcagtg acaacgtcga gcacagctgce gcaaggaacg cccgtegtgg ccagecacga 960
tagccgegct gectegtect geagtteatt cagggceaccg gacaggtegg tecttgacaaa 1020
aagaaccggg cgeccctgeg ctgacagecg gaacacggceg geatcagage agecgattgt 1080
ctgttgtgcce cagtcatage cgaatagcect ctccacccaa geggecggag aacctgegtg 1140
caatccatct tgttcaatca tgcgaaacga tcctcatect gtctettgat cagatcttga 1200
tccectgege catcagatec ttggeggcaa gaaagcecatce cagtttactt tgcagggett 1260
cccaacctta ccagagggcg ccccagcetgg caattceggt tegettgetg tccataaaac 1320
cgcccagtct agetatcgec atgtaagecc actgcaagct acctgettte tetttgeget 1380
tgcgttttce cttgtccaga tagcccagta getgacattc atccggggte agecaccgttt 1440
ctgcggactg getttctacg tgttccgett cctttageag cecttgegece ctgagtgett 1500
gcggcagegt gaggggatct tgacgegtgt cacaggtagg acgegecgaa gttcctatac 1560

tttctagaga ataggaactt cggaatagga actaaggagg atattcatac atgatggtag 1620



tgttcgaaat taatacgact cactataggg gaattgattc tggtaccaaa tgagtcgacc 1680
ggccagatga ttaattccta atttttgttg acactctatc attgatagag ttattttacc 1740
actccctatc agtgatagag aaaagtgaaa tgaatagttc gacaaaaatc tagaaataat 1800
tttgtttaac tttaagaagg agatatacaa atgccgtccg aagcattceg tegtcaccgt 1860
gcttatcgeg aaaacaaact gcagcecactg gtctetgtee tgatctgege atacaacgtt 1920
gagaaatact tcgcacagtc tctggeagct gtagttaacc agacctggeg taacctggat 1980
atcctgatcg tagatgacgg ctctacggat ggtacgetgg cgatcgcaca gegtttccag 2040
gaacaggacg gtcgtatccg cattctegct cagecgegta actctggtct gatccegtet 2100
ctgaacatcg gtctggacga actggccaaa tctggtggtg gtggcgaata catcgeecgt 2160
actgacgccg acgacattge ggecccggat tggatcgaaa aaatcgtagg tgaaatggag 2220
aaagaccgct ctatcatcgce gatgggtgct tggctggaag ttctgtccga agagaaagac 2280
ggtaaccgtc tggcccgtca ccatgaacac ggcaaaatct ggaaaaaacc gaccegtcac 2340
gaagatatcg cggacttctt cccgttcggt aacccgatcc ataacaacac catgatcatg 2400
cgtcgtagceg taatcgacgg tggtctgegt tacaacaccg aacgtgattg ggcagaagac 2460
taccagtttt ggtatgacgt gtctaaactg ggtcgtctgg cttactaccc agaagegetg 2520
gttaaatacc gtctgcacge caaccaggtt agctccaaat actccatceg tcagcacgaa 2580
atcgcacagg gtatccagaa aacggctcgt aacgacttcc tgcagtccat gggtttcaaa 2640
acccgtttcg actctctgga gtaccgtcag atcaaagcegg ttgegtatga getgetggag 2700
aaacacctgc cggaagagga ctttgaacgt gecgegtcegtt tectgtacca gtgettcaaa 2760
cgtaccgaca ctctgeecgge gggtgceatgg ctegactttg cageggatgg tegtatgegt 2820
cgtctgttta ccctgegtea gtacttcggt atcctgeatce gtetectgaa aaaccgectaa 2880
tgatttcgtc gacacacagg aaacatatta aaaattaaaa cctgcaggag tttaaacgeg 2940
gccgcegatat cgttgtaaaa cgacggcecag tgcaagaatc ataaaaaatt tatttgettt 3000

caggaaaatt tttctgtata atagattcat aaatttgaga gaggagtttt tgtgagcgga 3060



taacaattcc ccatcttagt atattagtta agtataaata cacaaggaga tataccatga 3120
cgcaatttaa tcccgttgat catccacatc geecgcetacaa ceegetcace gggeaatgga 3180
ttctggtttc accgcaccge getaagegec cctggeaggg ggcgeaggaa acgecageca 3240
aacaggtgtt acctgcgcac gatccagatt gettectetg cgecaggtaat gtgegggtga 3300
caggcgataa aaaccccgat tacaccggga cttacgtttt cactaatgac tttgeggett 3360
tgatgtctga cacgccagat gcgccagaaa gtcacgatce getgatgegt tgeccagageg 3420
cgcgeggeac cagecgggtg atctgetttt caccggatca cagtaaaacg ctgeccagage 3480
tcagcgttge agcattgacg gaaatcgtca aaacctggea ggagcaaacc gcagaactgg 3540
ggaaaacgta cccatgggtg caggtttttg aaaacaaagg cgcggegatg ggetgetcta 3600
acccgcatcc gcacggtcag atttgggcaa atagcettect gectaacgaa getgagegeg 3660
aagaccgcect gcaaaaagaa tattttgecg aacagaaatc accaatgctg gtggattatg 3720
ttcagcgcga getggeagac ggtagecgta cegttgtcga aaccgaacac tggttagecg 3780
tcgtgectta ctgggetgec tggecgttcg aaacgctact getgeccaaa geccacgttt 3840
tacggatcac cgatttgacc gacgcccagce gcagegatct ggegetggeg ttgaaaaage 3900
tgaccagtcg ttatgacaac ctcttccagt getecttecc ctactctatg ggetggecacg 3960
gcgcegcecatt taatggegaa gagaatcaac actggcagct gecacgegcac ttttatccge 4020
ctctgetgeg ctecegecacce gtacgtaaat ttatggttgg ttatgaaatg ctggcagaga 4080
cccagcgaga cctgaccgca gaacaggcag cagagcegttt gecgegeagte agegatatce 4140
attttcgcga atccggagtg taacgeggag gegegecatt taaatcaacc tcageggtca 4200
tagctgtttc ctgtgactga gcaataacta gcataacccc ttggggcectc taaacgggtc 4260
ttgaggggtt ttttgctgaa accaatttge ctggeggceag tagegeggtg gtcccacctg 4320
accccatgec gaactcagaa gtgaaacgcc gtagegcecga tggtagtgtg gggtctccece 4380
atgcgagagt agggaactgc caggcatcaa ataaaacgaa aggctcagtc gaaagactgg 4440

gcctttcggg atccaggecg gectgttaac gaattaatct tccgeggceaa caaaaattag 4500



gaattaatca tctggccaat ttcaggtggc acttttcggg cagaccgggg acttatcage 4560
caacctgt 4568

<210> 33

<211> 6521

<212> DNA

<213> Unknown

<220>
<223> Transposon cassette.

<400> 33
acaggttggc tgataagtcc ccggtctagce ttgecatgeag attgcagcat tacacgtcett 60

gagcgattgt gtaggctgga getgettcga aattaatacg actcactata ggggaattga 120
ttctggtacc aaatgagtcg accggcecaga tgattaattc ctaatttttg ttgacactct 180
atcattgata gagttatttt accactccct atcagtgata gagaaaagtg aaatgaatag 240
ttcgacaaaa atctagaaat aattttgttt aactttaaga aggagatata caaatgctga 300
acaacgcgat gtctgttgtt atcctggegg cgggtaaagg tacccgtatg tactctgacc 360
tgccgaaagt tetgeacacce ctggegggta aagegatggt tcagcacgtt atcgacgegg 420
cgaacgaact gggtgcggceg cacgttcacc tggtttacgg tcacggtggt gacctgetga 480
aacaggcgct gaaagacgac aacctgaact gggttctgea ggeggaacag ctgggtaccg 540
gtcacgcgat gcagcaggceg gegecegttct tcgeggacga cgaagacate ctgatgetgt 600
acggtgacgt tccgctgatce tetgttgaaa ccctgeageg tetgegtgac gcgaaaccge 660
agggtggtat cggtctgetg accgttaaac tggacgaccc gaccggttac ggtegtatca 720
cccgtgaaaa cggtaaagta accggtatcg ttgaacacaa agacgcgacc gacgaacage 780
gtcagatcca ggagatcaac accggtatcc tgatcgcgaa cggtgcagac atgaaacgtt 840
ggctggcgaa actgaccaac aacaacgcgc agggtgaata ctacatcacc gacatcatcg 900
cgctggegta ccaggaaggt cgtgaaatcg ttgeggttca cccgeagegt ctgtctgaag 960

ttgaaggtgt taacaaccgt ctgcagctgt ctegtctgga acgtgtttac cagtctgaac 1020



aggcggaaaa actgetgetg gegggtgtta tgetgegtga cccggegegt ttegacctge 1080
gtggtaccct gacccacggt cgtgacgttg aaatcgacac caacgttatc atcgaaggta 1140
acgttaccct gggtcaccgt gtaaaaatcg gcaccggttg cgttatcaaa aactctgtta 1200
tcggtgacga ctgegaaatc tcteecgtaca cegttgttga agacgegaac ctggeggegg 1260
cgtgcaccat cggtccegttc gegegtectge gtecgggtge ggaactgetg gaaggtgege 1320
acgttggtaa cttcgttgaa atgaaaaaag cgegtctggg taaaggttct aaagegggtc 1380
acctgaccta cctgggtgac gcggaaatcg gtgacaacgt taacatcggt gegggtacca 1440
tcacctgcaa ctacgacggt gcgaacaaat tcaaaaccat catcggtgac gacgttttcg 1500
ttggttctga cacccagctg gttgegecgg ttaccgttgg taaaggtgeg accatcgegg 1560
cgggtaccac cgttacccgt aacgttggtg aaaacgcgct ggegatctct cgtgttccge 1620
agacccagaa agaaggtigg cgtcgtccgg ttaaaaaaaa ataacgaagg agatagaacc 1680
atgtccaacc gtaaatactt cggtacggac ggtatccgtg gtcgtgtagg tgatgctccg 1740
attacgccgg atttcgtect gaaactcggt tgggcagegg gtaaagttct cgecacgtcac 1800
ggctctcgta aaatcatcat cggtaaagac acccgtatct ctggttacat gectcgaatct 1860
gcactggaag cgggtctggc tgcagcetggt ctgtctgeac tgttcacggg tccgatgecca 1920
accccagctg tagegtacct gactcgeact ttccgtgecag aagcaggtat cgtgatctct 1980
gcctctcaca accegttcta cgacaacggt atcaaattct tcagcatcga tggtaccaaa 2040
ctcccagacg cggttgaaga ggctatcgaa geggaaatgg agaaagaaat ctettgtgta 2100
gactctgccg aactcggtaa agegtctegt atcgttgatg cagegggtceg ttacatcgag 2160
ttctgcaaag ccacctttcc gaacgaactg agectgtctg agectgaaaat cgtegtagac 2220
tgtgccaacg gtgcgactta ccacattgec ccaaacgtac tgegtgaget gggtgectaac 2280
gtcatcgcga tcggttgtga accgaacggt gtcaacatca acgeggaagt aggtgegacc 2340
gatgttcgtg cactgcaggc tcgtgtactc gcggagaaag cggatctegg tatcgecttt 2400

gacggtgatg gtgaccgtgt tatcatggtt gaccacgaag gtaacaaagt ggatggtgac 2460



cagatcatgt acatcattgc ccgtgaaggt ctgegtcagg gtcagetgeg tggtggtgeca 2520
gtaggtaccc tcatgagcaa catgggtctg gaactggecc tgaaacagcet gggtatccca 2580
ttcgctegtg ctaaagtagg cgaccgttac gttctggaga aaatgcagga gaaaggttgg 2640
cgtatcggtg ccgaaaactc tggtcacgtc atcctgetgg acaaaaccac taccggtgac 2700
ggtatcgtag caggtctgea ggtactcgec getatggecce gtaaccacat gtcectccat 2760
gacctctgct ctggtatgaa aatgttcccg cagatcctgg ttaacgttcg ttacaccgca 2820
ggttctggtg atccgetgga acacgagtct gtgaaagecg ttaccgcaga agtggaageg 2880
gccctgggta accgtggteg tgtactgetg cgtaaatccg gtactgagec actgatccgt 2940
gttatggttg agggcgaaga tgaagcccag gtcaccgaat ttgegeaccg tattgeccgac 3000
gcagtcaaag cggtttaatt tcgtcgacac acaggaaaca tattaaaaat taaaacctgc 3060
aggagtttaa acgcggcecgc gatatcgttg taaaacgacg geccagtgcaa gaatcataaa 3120
aaatttattt gctttcagga aaatttttct gtataataga ttcataaatt tgagagagga 3180
gtttttgtga gcggataaca attccccate ttagtatatt agttaagtat aaatacacaa 3240
ggagatatac atatgtgcgg tatcgttggt gctatcgcac agegtgatgt agecggagatc 3300
ctcctggaag gtctgegteg tectcgaatac cgtggttacg actctgeegg tetggeagta 3360
gtggatgcag aaggtcacat gactcgtctg cgtcgtctgg gtaaagtgcea gatgetcgeg 3420
caggcggegg aagaacacce actccacggt ggtacgggta tcgecacacac tegttgggea 3480
acccacggtg aaccgtctga ggtcaacgca cacccgeatg ttagcgagca catcgtagtc 3540
gttcacaacg gtatcatcga gaaccacgaa ccactcecgtg aggaactcaa ageccgtggt 3600
tacaccttcg taagcgaaac cgacacggaa gttatcgecc acctegttaa ctgggaactc 3660
aaacagggtg gtactctgeg tgaagcagtt ctgegtgeca ttccacagcet gegtggtgeca 3720
tacggtaccg tgatcatgga ctctcgtcat ccggataccc tgetcgecge acgttctggt 3780
tctccactcg ttatcggtct gggtatgggt gagaacttca tcgectetga tcagetggee 3840

ctgcteccag ttacccgteg cttcatcttc ctggaagagg gtgacatcge cgaaatcacc 3900



cgtcgttceg ttaacatctt cgacaaaacg ggtgcggaag ttaaacgtca ggacatcgag 3960
tctaacctge agtatgacgc tggtgacaaa ggcatctacc gtcactacat gcagaaagag 4020
atctacgaac agccgaacgc gatcaaaaac accctgaccg gtegtatcte tcacggtcag 4080
gttgacctgt ctgagctggg tccaaacgeg gacgaactcc tgtccaaagt cgagcacatc 4140
cagatcctgg cttgtggtac ctcttacaac tccggtatgg tttctcgtta ctggttcgaa 4200
tctctggeag gtatcccatg cgacgttgaa atcgectecg aattcegtta tegtaaatct 4260
gcggtacgtc gtaactccct catgatcacc ctgtctcagt ctggtgaaac cgetgatact 4320
ctggcaggtc tgegtctcag caaagaactg ggttacctgg gttctctgge catctgcaac 4380
gttccgggtt ctagectggt tegtgagtct gacctggctc tgatgaccaa cgegggtacg 4440
gagatcggtg ttgectctac caaagegttc actacccagce tcactgtect getgatgetg 4500
gttgccaaac tgtctegtct caaaggcectc gacgctagca tcgaacacga catcgtacac 4560
ggtctgcagg cccteccate tegtatcgag cagatgetgt ctcaggacaa acgtatcgaa 4620
gcactggcag aagacttcag cgacaaacac cacgcgctgt ttctgggtcg tggtgaccag 4680
tacccaattg cgctggaagg tgeectgaaa ctgaaagaga tcagctacat ccatgcagag 4740
gcatacgcag cgggtgagcet gaaacatggt ccactggecc tgatcgacge agatatgecg 4800
gttattgtgg ttgctccgaa caacgaactg ctggagaaac tgaaatccaa catcgaggaa 4860
gtacgtgcgc gtggtggtca getgtacgtg tttgetgacc aggacgeggg tttegtttce 4920
agcgacaaca tgcacatcat cgaaatgecg catgttgaag aggtaatcge gecaatcttc 4980
tacaccgtac cgctgeagct getggegtac catgtagecc tgatcaaagg tacggacgtt 5040
gaccagccgc gtaacctggc gaaatccgtg accgtggaat aacgcggagg cgegecattt 5100
aaatcaacct cagcggtcat agctgtttce tgtgactgag caataactag cataacccct 5160
tggggcctct aaacgggtct tgaggggttt tttgctgaaa ccaatttgee tggeggecagt 5220
agcgceggtgg tcccacctga ccccatgecg aactcagaag tgaaacgeeg tagegecgat 5280

ggtagtgtgg ggtctcccca tgecgagagta gggaactgec aggcatcaaa taaaacgaaa 5340



ggctcagtcg aaagactggg cctttcggga tccaggeegg cctgttaacg aattaatctt 5400
ccgceggeggt atcgataagce ttgatatcga attccgaagt tectattcte tagaaagtat 5460
aggaacttca ggtctgaaga ggagtttacg tccagccaag ctagettgge tgecaggtcgt 5520
cgaaattcta ccgggtaggg gaggegcttt tcccaaggcea gtctggagea tgegetttag 5580
cagccccgct gggeacttgg cgctacacaa gtggectetg gectegeaca cattccacat 5640
ccaccggtag gecgecaaccg getecgttct ttggtggecc cttegegeca cettctactc 5700
ctccectagt caggaagttc cccececgecce cgeagetege gtegtgecagg acgtgacaaa 5760
tggaagtagc acgtctcact agtctcgtge agatggacag caccgetgag caatggaage 5820
gggtaggcct ttggggcage ggccaatage agetttgete cttegettte tgggetcaga 5880
ggctgggaag gggtgggtee gggggegggc tcaggggegg getcagggge ggggegggeg 5940
cccgaaggtc ctccggaggce ccggeattet gecacgcttca aaagegceacg tectgeecgege 6000
tgttctecte ttectcatet ccgggecttt cgacctgeag cctgttgaca attaatcatc 6060
ggcatagtat atcggcatag tataatacga caaggtgagg aactaaacca tgggtcaaag 6120
tagcgatgaa gccaacgcte ccgttgcagg geagtttgeg cttccectga gtgecacctt 6180
tggcttaggg gatcgegtac gcaagaaatc tggtgecgct tggcagggtc aagtegtcgg 6240
ttggtattgc acaaaactca ctcctgaagg ctatgeggtc gagtccgaat cccacccagg 6300
ctcagtgcaa atttatcctg tggctgcact tgaacgtgtg gectaatgag gggatcaatt 6360
ctctagagct cgctgatcag aagttcctat tctctagaaa gtataggaac ttcgatggeg 6420
cctcatcect gaagccaata caacaaaaat taggaattaa tcatctggec aatttcaggt 6480
ggcacttttc gggcagaccg gggacttatc agccaacctg t 6521

<210> 34

<211> 3856

<212> DNA

<213> Unknown

<220>
<223> Transposon cassette.



<400> 34
acaggttggc tgataagtcc ccggtetgee cgaaaagtge cacctgaaat tggecagatg 60

attaattcct aatttttgtt gattctggta ccaaatgagt cgaccggceca gatgattaat 120
tcctaatttt tgttgacact ctatcattga tagagttatt ttaccactcc ctatcagtga 180
tagagaaaag tgaaatgaat agttcgacaa aaatctagaa ataattttgt ttaactttaa 240
gaaggagata tacaaatgct gacggaagtg cgcccggtct ctacgacgaa accgetggtg 300
tctgtgattc tgeccggtgaa caaattcaac cegtatctgg atcgtgceaat tcattcaatc 360
ctgagtcagt cctatccgtc gattgaactg attatcattg caaacaattg caccaatgac 420
tttttcgatg ctctgaaaaa acgtgaatgt gaaaccatta aagtgctgeg cacgaacatc 480
gcgtatctge cgtactgect gaataaaggc ctggatctgt gtaacggtga ctttgttgee 540
cgcatggatt cagatgacat ttcgcacccg gaacgtatcg atcgeccaggt cgacttectg 600
attaacaatc cggacatcga tgtggttggc accaatgcag tctatattga tgaagatgac 660
atcgaactgg aaaaaagcaa cctgeeggtg aacaataacg ctattcgtaa aatgetgecg 720
tataaatgct gtctggtgca tccgtctgtt atgtttcgea aaaatgtcgt gatcaccage 780
ggcggttaca tgttcgcgaa ttattctgaa gattacgaac tgtggaaccg tctggeegtt 840
gaaggccgcea atttttataa cctgagegaa tacctgetgt attaccgtct gcacaataac 900
caatcaacgt cgaaaaataa cctgtttatg gtgatggcga acgatgtcge cattaaagtg 960
aaatatttcc tgctgaccaa gaaaattagce tacctgetgg gtatcattcg cacggtcttt 1020
tctgtgttct attgcaaata catcaaatga tttcgtcgac acacaggaaa catattaaaa 1080
attaaaacct gcaggagttt aaacgcggcec gegatategt tgtaaaacga cggecagtge 1140
aagaatcata aaaaatttat ttgctttcag gaaaattttt ctgtataata gattcataaa 1200
tttgagagag gagtttttgt gagcggataa caattcccca tcttagtata ttagttaagt 1260
ataaatacac cgcggaggceg tcgaaggaga tacaaccatg agagttctgg ttaccggtgg 1320

tagcggttac attggaagtc atacctgtgt gcaattactg caaaacggtc atgatgtcat 1380



cattcttgat aacctctgta acagtaagcg cagcgtactg cctgttatcg agegtttagg 1440
cggcaaacat ccaacgtttg ttgaaggcga tattcgtaac gaagegttga tgaccgagat 1500
cctgcacgat cacgctatcg acaccgtgat ccacttcgec gggcetgaaag ccgtgggega 1560
atcggtacaa aaaccgctgg aatattacga caacaatgtc aacggcactc tgegectgat 1620
tagcgccatg cgegecgceta acgtcaaaaa ctttattttt agetectecg ccaccgttta 1680
tggcgatcag cccaaaattc catacgttga aagcttcccg accggceacac cgcaaageec 1740
ttacggcaaa agcaagctga tggtggaaca gatcctcacc gatctgcaaa aagecccageec 1800
ggactggagc attgccctge tgegctactt caacccggtt ggegegceatce cgtegggega 1860
tatgggcgaa gatccgcaag geattccgaa taacctgatg ccatacatcg cccaggttge 1920
tgtaggccgt cgegactcge tggegatttt tggtaacgat tatccgaccg aagatggtac 1980
tggcgtacgce gattacatcc acgtaatgga tctggeggac ggtcacgteg tggegatgga 2040
aaaactggcg aacaagccag gegtacacat ctacaacctc ggegetggeg taggcaacag 2100
cgtgctggac gtggttaatg ccttcagcaa agectgegge aaaccggtta attatcattt 2160
tgcaccgcegt cgegagggeg accttcegge ctactgggeg gacgecagcea aagecgaccg 2220
tgaactgaac tggcgcegtaa cgegeacact cgatgaaatg gcgcaggaca cctggecactg 2280
gcagtcacgc catccacagg gatatcccga ttaacgcecat ttaaatcaac ctcageggtc 2340
atagctgttt cctgtgactg agcaataact agcataaccc cttggggcect ctaaacgggt 2400
cttgaggggt tttttgctga aaccaatttg cctggeggea gtagegeggt ggtcccacct 2460
gaccccatgc cgaactcaga agtgaaacgc cgtagegecg atggtagtgt ggggtctcce 2520
catgcgagag tagggaactg ccaggcatca aataaaacga aaggctcagt cgaaagactg 2580
ggcctttcgg gatccaggec ggectgttaa cgaattaatce ttccgeggeg gtatcgataa 2640
gcttgatatc gaggctgaca tgggaattag ccatggtcca tatgaatatce ctecttagtt 2700
cctattccga agttcctatt ctctagaaag tataggaact tcggcegegec tacctgtgac 2760

ggaagatcac ttcgcagaat aaataaatcc tggtgtccct gttgataccg ggaagecctg 2820



ggccaacttt tggcgaaaat gagacgttga tcggcacgta agaggttcca actttcacca 2880
taatgaaata agatcactac cgggcgtatt ttttgagttg tcgagatttt caggagctaa 2940
ggaagctaaa atggagaaaa aaatcactgg atataccacc gttgatatat cccaatggca 3000
tcgtaaagaa cattttgagg catttcagtc agttgctcaa tgtacctata accagaccgt 3060
tcagctggat attacggcct ttttaaagac cgtaaagaaa aataagcaca agttttatcc 3120
ggcctttatt cacattcttg cccgectgat gaatgctcat ccggaattac gtatggcaat 3180
gaaagacggt gagctggtga tatgggatag tgttcaccct tgttacaccg ttttccatga 3240
gcaaactgaa acgttttcat cgctctggag tgaataccac gacgatttcc ggeagtttct 3300
acacatatat tcgcaagatg tggcegtgtta cggtgaaaac ctggectatt tccctaaagg 3360
gtttattgag aatatgtttt tcgtctcage caatccctgg gtgagtttca ccagttttga 3420
tttaaacgtg gccaatatgg acaacttctt cgececcgtt ttcaccatgg gecaaatatta 3480
tacgcaaggc gacaaggtgc tgatgecgct ggegattcag gttcatcatg cegtttgtga 3540
tggcttccat gtcggcagat gettaatgaa tacaacagta ctgegatgag tggecagggeg 3600
gggcgtaagg cgegecattt aaatgaagtt cctattccga agttectatt ctctagaaag 3660
tataggaact tcgaagcagc tccagectac acaatcgcetc aagacgtgta atgetgcaat 3720
ctgcatgcaa gcttggeact ggegatggeg cctcatccct gaagccaata agcagetcca 3780
gcctacacaa tcgctcaaga cgtgtaatge tgcaatctge atgcaagceta gaccggggac 3840
ttatcagcca acctgt 3856

<210> 35

<211> 3955

<212> DNA

<213> Unknown

<220>
<223> EZ-Tn5 Transposon

<400> 35
tggccagatg attaattcct aatttttgtt gacactctat cattgataga gttattttac 60



cactccctat cagtgataga gaaaagtgaa atgaatagtt cgacaaaaat ctagaaataa 120
ttttgtttaa ctttaagaag gagatataca acatgcaaaa actactatct ttaccgtcca 180
atctggttca gtcttttcat gaactggaga gggtgaatcg taccgattgg ttttgtactt 240
ccgacccggt aggtaagaaa cttggttccg gtggtggaac atcctggetg cttgaagaat 300
gttataatga atattcagat ggtgctactt ttggagagtg gcttgaaaaa gaaaaaagaa 360
ttcttcttca tgegggtggg caaagecgtce gtttaccegg ctatgecacct tctggaaaga 420
ttctcactec ggttectgtg ttccggtggg agagagggca acatctggga caaaatctge 480
tttctctgea acttcececta tatgaaaaaa tcatgtettt ggetccggat aaactccata 540
cactgattgc gagtggtgat gtctatattc gttcggagaa acctttgcag agtattcccg 600
aagcggatgt ggtttgttat ggactgtggg tagatccgte tctggetacce catcatggeg 660
tgtttgcttc cgatcgcaaa catcccgaac aactcgactt tatgettcag aagecttegt 720
tggcagaatt ggaatcttta tcgaagaccc atttgttcct gatggacatc ggtatatgge 780
ttttgagtga ccgtgccgta gaaatcttga tgaaacgttc tcataaagaa agctctgaag 840
aactaaagta ttatgatctt tattccgatt ttggattagc tttgggaact catccccgta 900
ttgaagacga agaggtcaat acgctatccg ttgctattct gectttgeeg ggaggagagt 960
tctatcatta cgggaccagt aaagaactga tttcttcaac tctttccgta cagaataagg 1020
tttacgatca gegtcgtatc atgcaccgta aagtaaagcc caatccggcet atgtttgtcc 1080
aaaatgctgt cgtgcggata cctctttgtg ccgagaatgce tgatttatgg atcgagaaca 1140
gtcatatcgg accaaagtgg aagattgctt cacgacatat tattaccggg gttccggaaa 1200
atgactggtc attggctgtg cctgeecggag tgtgtgtaga tgtggttceg atgggtgata 1260
agggctttgt tgcecgteca tacggtctgg acgatgtttt caaaggagat ttgagagatt 1320
CCaaaacaac cctgacgggt attccttttg gtgaatggat gtccaaacgc ggtttgtcat 1380
atacagattt gaaaggacgt acggacgatt tacaggcagt ttccgtattc cctatggtta 1440

attctgtaga agagttggga ttggtgttga ggtggatgtt gtccgaaccc gaactggagg 1500



aaggaaagaa tatctggtta cgttccgaac atttttctge ggacgaaatt tcggecaggtg 1560
ccaatctgaa gcgtttgtat gcacaacgtg aagagttcag aaaaggaaac tggaaagcat 1620
tggccgttaa tcatgaaaaa agtgtttttt atcaacttga tttggecgat gcagetgaag 1680
attttgtacg tcttggtttg gatatgectg aattattgece tgaggatgct ctgcagatgt 1740
cacgcatcca taaccggatg ttgegtgege gtattttgaa attagacggg aaagattatc 1800
gtccggaaga acaggcetgct tttgatttge ttcgtgacgg cttgetggac gggatcagta 1860
atcgtaagag taccccaaaa ttggatgtat attccgatca gattgtttgg ggacgtagece 1920
ccgtgegcat cgatatggca ggtggatgga ccgatactec tecttattcea ctttattcgg 1980
gaggaaatgt ggtgaatcta gccattgagt tgaacggaca acctccctta caggtctatg 2040
tgaagccgtg taaagacttc catatcgtec tgegttctat cgatatgggt getatggaaa 2100
tagtatctac gtttgatgaa ttgcaagatt ataagaagat cggttcacct ttctctattc 2160
cgaaagccgc tctgtcattg gcaggctttg cacctgegtt ttctgetgta tettatgett 2220
cattagagga acagcttaaa gatttcggtg caggtattga agtgacttta ttggctgcta 2280
ttcctgeegg ttceggtttg ggecaccagtt ccattctggce ttctaccgta cttggtgeca 2340
ttaacgattt ctgtggttta gcctgggata aaaatgagat ttgtcaacgt actcttgttc 2400
ttgaacaatt gctgactacc ggaggtggat ggcaggatca gtatggaggt gtgttgcagg 2460
gtgtgaagct tcttcagacc gaggecggct ttgetcaaag teccattggtg cgttggetac 2520
ccgatcattt atttacgcat cctgaataca aagactgtca cttgctttat tataccggta 2580
taactcgtac ggcaaaaggg atcttggcag aaatagtcag ttccatgttc ctcaattcat 2640
cgttgcatct caatttactt tcggaaatga aggcgcatge attggatatg aatgaagcta 2700
tacagcgtgg aagttttgtt gagtttggcc gtttggtagg aaaaacctgg gaacaaaaca 2760
aagcattgga tagcggaaca aatcctcegg ctgtggaggce aattatcgat ctgataaaag 2820
attatacctt gggatataaa ttgccgggag ccggtggtgg cgggtactta tatatggtag 2880

cgaaagatcc gcaagcetgct gttegtattc gtaagatact gacagaaaac getccgaatc 2940



cgcgggcacg ttttgtcgaa atgacgttat ctgataaggg attccaagta tcacgatcat 3000
aataccgttc gtataatgta tgctatacga agttatcgag ctctagagaa tgatccectc 3060
attaggccac acgttcaagt gcagcgcaca ccgtggaaac ggatgaaggce acgaacccag 3120
ttgacataag cctgttcggt tcgtaaactg taatgcaagt agegtatgeg ctcacgcaac 3180
tggtccagaa ccttgaccga acgcageggt ggtaacggeg cagtggeggt tttcatgget 3240
tgttatgact gtttttttgt acagtctatg cctcgggcat ccaagcagcea agegegttac 3300
gccgtgggte gatgtttgat gttatggage agcaacgatg ttacgcagcea gecaacgatgt 3360
tacgcagcag ggcagtcgcec ctaaaacaaa gttaggtggc tcaagtatgg geatcattcg 3420
cacatgtagg ctcggcecectg accaagtcaa atccatgegg getgcetcttg atcttttcgg 3480
tcgtgagttc ggagacgtag ccacctactc ccaacatcag ccggactecg attacctcgg 3540
gaacttgctc cgtagtaaga cattcatcge gettgetgec ttcgaccaag aageggttgt 3600
tggcgctcte geggcttacg ttctgeccag gtttgageag ccgegtagtg agatctatat 3660
ctatgatctc gcagtctcecg gcgagcaccg gaggcagggc attgecaccg cgetcatcaa 3720
tctcctcaag catgaggeca acgegcttgg tgcttatgtg atctacgtge aagcagatta 3780
cggtgacgat cccgeagtgg ctctctatac aaagttggge atacgggaag aagtgatgca 3840
ctttgatatc gacccaagta ccgccaccta acaattcgtt caagecgaga tegtagaatt 3900
tcgacgacct gcagccaage ataacttcgt ataatgtatg ctatacgaac ggtag 3955
<210> 36

<211> 7061

<212> DNA

<213> Unknown

<220>
<223> Transposon cassette.

<400> 36
ggccagatga ttaattccta atttttgttg acactctatce attgatagag ttattttacc 60

actccctatc agtgatagag aaaagtgaaa tgaatagttc gacaaaaatc tagaaataat 120



tttgtttaac tttaagaagg agatatacaa tttcgtcgac acacaggaaa catattaaaa 180
attaaaacct gcaggagttt gaaggagata gaaccatggc gcagtcgaaa ctctatccag 240
ttgtgatggc aggtggctce ggtagecgct tatggecgct ttcccgegta ctttatccca 300
agcagttttt atgcctgaaa ggcegatctca ccatgetgea aaccaccate tgeegectga 360
acggcgtgga gtgcgaaage ccggtggtga tttgcaatga gcageaccgce tttattgtcg 420
cggaacagct gcgtcaactg aacaaactta ccgagaacat tattctcgaa ccggeaggge 480
gaaacacggc acctgccatt gegetggegg cgetggeggc aaaacgtcat agececggaga 540
gcgacccegtt aatgctggta ttggeggegg atcatgtgat tgeccgatgaa gacgegttce 600
gtgccgecegt gegtaatgec atgecatatg ccgaageggg caagetggtg accttcggeca 660
ttgtgccgga tctaccagaa accggttatg getatattcg tcgeggtgaa gtgtctgegg 720
gtgagcagga tatggtggcc tttgaagtgg cgcagtttgt cgaaaaaccg aatctggaaa 780
ccgctcagge ctatgtggca ageggegaat attactggaa cageggtatg ttectgttce 840
gcgecggacg ctatctcgaa gaactgaaaa aatatcgcecc ggatatectc gatgectgtg 900
aaaaagcgat gagcegccgte gatccggatce tcaattttat tcgegtggat gaagaagegt 960
ttctcgectg cccggaagag teggtggatt acgeggtcat ggaacgtacg gecagatgetg 1020
ttgtggtgcc gatggatgceg ggctggageg atgttggcete ctggtcttca ttatgggaga 1080
tcagcgcececa caccgecgag ggcaacgttt gccacggega tgtgattaat cacaaaactg 1140
aaaacagcta tgtgtatgct gaatctggcec tggtcaccac cgtcggggtg aaagatctgg 1200
tagtggtgca gaccaaagat gcggtgcetga ttgecgaccg taacgeggta caggatgtga 1260
aaaaagtggt cgagcagatc aaagccgatg gtcgecatga geatcgggtg catcgegaag 1320
tgtatcgtcc gtggggcaaa tatgactcta tcgacgcggg cgaccgctac caggtgaaac 1380
gcatcaccgt gaaaccgggc gagggcttgt cggtacagat gcaccatcac cgegeggaac 1440
actgggtget tgtcgcggga acggcaaaag tcaccattga tggtgatatc aaactgettg 1500

gtgaaaacga gtccatttat attccgetgg gggegacgea ttgectggaa aaccegggga 1560



aaattccgct cgatttaatt gaagtgcegcet ccggcetctta tctcgaagag gatgatgtgg 1620
tgcgtttcge ggatcgetac ggacgggtgt aaacgtcgea tcaggcaatg aatgecgaaac 1680
cgcggtgtaa ataacgacaa aaataaaatt ggeccgcttcg gtcagggeca actattgect 1740
gaaaaagggt aacgatatga aaaaattaac ctgctttaaa gectatgata ttcgegggaa 1800
attaggcgaa gaactgaatg aagatatcgc ctggegcatt ggtcgegect atggegaatt 1860
tctcaaaccg aaaaccattg tgttaggegg tgatgtccge ctcaccageg aaaccttaaa 1920
actggcgctg gcgaaaggtt tacaggatge gggegttgac gtgectggata ttggtatgtc 1980
cggcaccgaa gagatctatt tcgecacgtt ccatctcgge gtggatggeg geattgaagt 2040
taccgccagc cataatccga tggattataa cggcatgaag ctggttcgeg agggggetcg 2100
cccgatcage ggagataccg gactgegega cgtccagegt ctggetgaag ccaacgactt 2160
tcctecegtce gatgaaacca aacgceggteg ctatcagcaa atcaacctge gtgacgetta 2220
cgttgatcac ctgttcggtt atatcaatgt caaaaacctc acgccgctca agetggtgat 2280
caactccggg aacggcgcag cgggtecggt ggtggacgec attgaagecc getttaaage 2340
cctcggegeg cecgtggaat taatcaaagt gcacaacacg ccggacggca atttccccaa 2400
cggtattcct aacccactac tgecggaatg ccgegacgac acccgcaatg cggtcatcaa 2460
acacggcgcg gatatgggcea ttgcttttga tggegatttt gaccgctgtt tectgtttga 2520
Cgaaaaaggg cagtttattg agggctacta cattgtcgge ctgttggecag aagcattcct 2580
Cgaaaaaaat cccggegega agatcatcca cgatccacgt ctetectgga acaccgttga 2640
tgtggtgact gccgcaggtg gcacgecggt aatgtcgaaa accggacacg cctttattaa 2700
agaacgtatg cgcaaggaag acgccatcta tggtggcegaa atgagegcecc accattactt 2760
ccgtgatttc gettactgeg acageggcat gatcecegtgg ctgetggteg ccgaactggt 2820
gtgcctgaaa gataaaacgc tgggegaact ggtacgegac cggatggegg cgtttcecgge 2880
aagcggtgag atcaacagca aactggegcea acccgttgag gegattaace gegtggaaca 2940

gcattttagc cgtgaggcegc tggeggtgga tecgcaccgat ggeatcagea tgacctttge 3000



cgactggcgc tttaacctgc gcacctccaa taccgaaccg gtggtgegec tgaatgtgga 3060
atcgcgceggt gatgtgecge tgatggaage gecgaacgcega actetgetga cgttgetgaa 3120
cgagtaaaaa cgcggeegeg atatcgttgt aaaacgacgg ccagtgcaag aatcataaaa 3180
aatttatttg ctttcaggaa aatttttctg tataatagat tcataaattt gagagaggag 3240
tttttgtgag cggataacaa ttccccatct tagtatatta gttaagtata aatacaccge 3300
ggaggacgaa ggagatagaa ccatgtcaaa agtcgcetctc atcaccggtg taaccggaca 3360
agacggttct tacctggcag agtttctgct ggaaaaaggt tacgaggtge atggtattaa 3420
gcgtcgegca tegtcattca acaccgageg cgtggatcac atttatcagg atccgcacac 3480
ctgcaacccg aaattccate tgeattatgg cgacctgagt gatacctcta acctgacgeg 3540
cattttgcgt gaagtacagc cggatgaagt gtacaacctg ggcgcaatga gecacgttge 3600
ggtctctttt gagtcaccag aatataccgce tgacgtcgac gegatgggta cgetgegeet 3660
gctggaggceg atccgcttec teggtctgga aaagaaaact cgtttctate aggettccac 3720
ctctgaactg tatggtctgg tgcaggaaat tccgcagaaa gagaccacge cgttctacce 3780
gcgatctceg tatgeggteg ccaaactgta cgectactgg atcaccgtta actaccgtga 3840
atcctacggc atgtacgcect gtaacggaat tctcttcaac catgaatcce cgegeegegg 3900
cgaaaccttc gttacccgea aaatcacccg cgcaatcgec aacatcgecc aggggetgga 3960
gtcgtgectg tacctcggcea atatggattc cctgegtgac tggggecacg ccaaagacta 4020
cgtaaaaatg cagtggatga tgctgcagca ggaacagecg gaagatttcg ttatcgegac 4080
cggcgttcag tactccgtge gtcagttcgt ggaaatggeg gcagcacage tgggeatcaa 4140
actgcgcttt gaaggcacgg gegttgaaga gaagggcatt gtggtttccg tcaccgggea 4200
tgacgcgceceg ggegttaaac cgggtgatgt gattatcgcet gttgaccege gttacttccg 4260
tccggctgaa gttgaaacgc tgetcggega cccgaccaaa gegcacgaaa aactgggetg 4320
gaaaccggaa atcaccctca gagagatggt gtctgaaatg gtggctaatg acctcgaage 4380

ggcgaaaaaa cactctctge tgaaatctca cggcetacgac gtggegatcg cgetggagtc 4440



ataagcatga gtaaacaacg agtttttatt gctggtcatc gcgggatggt cggttccgee 4500
atcaggcggc agctcgaaca gegeggtgat gtggaactgg tattacgcac ccgegacgag 4560
ctgaacctgc tggacagccg cgecgtgcat gatttctttg ccagegaacg tattgaccag 4620
gtctatctgg cggecggegaa agtgggeggc attgttgeca acaacaccta tcecggeggat 4680
ttcatctacc agaacatgat gattgagagc aacatcattc acgccgcegea tcagaacgac 4740
gtgaacaaac tgctgtttct cggatcgtcc tgcatctacc cgaaactggce aaaacagecg 4800
atggcagaaa gcgagttgtt gcagggcacg ctggagecga ctaacgagcec ttatgetatt 4860
gccaaaatcg ccgggatcaa actgtgcgaa tcatacaacc geccagtacgg acgegattac 4920
cgctcagtca tgecgaccaa cctgtacggg ccacacgaca acttccacce gagtaattcg 4980
catgtgatcc cagcattgcet gegtegcettc cacgaggcega cggcacagaa tgegecggac 5040
gtggtggtat ggggcagcgg tacaccgatg cgcgaatttc tgcacgtcga tgatatggeg 5100
gcggegagcea ttcatgtcat ggagcetggeg catgaagtct ggetggagaa cacccagecg 5160
atgttgtcgc acattaacgt cggcacgggce gttgactgca ctatccgega getggegcaa 5220
accatcgcca aagtggtggg ttacaaaggce cgggtggttt ttgatgccag caaaccggat 5280
ggcacgccge gcaaactget ggatgtgacg cgectgeatce agettggetg gtatcacgaa 5340
atctcactgg aagcggggct tgccageact taccagtggt tecttgagaa tcaagaccge 5400
tttcggggge ggagctaacg cgecatttaa atcaacctca geggteatag ctgtttectg 5460
tgactgagca ataactagca taaccccttg gggectctaa acgggtcttg aggggttttt 5520
tgctgaaacc aatttgectg geggeagtag cgeggtggtce ccacctgacce ccatgecgaa 5580
ctcagaagtg aaacgccgta gecgecgatgg tagtgtgggg tetcceccatg cgagagtagg 5640
gaactgccag gcatcaaata aaacgaaagg ctcagtcgaa agactgggcc tttcgggatc 5700
caggccggcc tgttaacgaa ttaatcttcec geggegetga aaccaatttg cetggeggea 5760
gtagcgeggt ggtcccacct gaccccatge cgaactcaga agtgaaacge cgtagegeecg 5820

atggtagtgt ggggtctccc catgecgagag tagggaactg ccaggceatca aataaaacga 5880



aaggctcagt cgaaagactg ggcctttcgg gatccaggece ggectgttaa cgaattaatc 5940
ttccgeggeg gtatcgataa gettgatate gaattccgaa gttectatte tctagaaagt 6000
ataggaactt caggtctgaa gaggagttta cgtccagcca agctagcttg getgecaggtc 6060
gtcgaaattc tacgatctcg gecttgaacga attgttaggt ggeggtactt gggtcgatat 6120
caaagtgcat cacttcttcc cgtatgcecca actttgtata gagagccact gcgggatcgt 6180
caccgtaatc tgcttgcacg tagatcacat aagcaccaag cgegttggec tcatgettga 6240
ggagattgat gagcgeggtg gcaatgecect gecteeggtg ctcgeecggag actgegagat 6300
catagatata gatctcacta cgcggctgct caaacctggg cagaacgtaa gecegegagag 6360
cgccaacaac cgcttcttgg tcgaaggcag caagcgcegat gaatgtctta ctacggagca 6420
agttcccgag gtaatcggag tccggctgat gttgggagta ggtggctacg tectccgaact 6480
cacgaccgaa aagatcaaga gcagcccgcea tggatttgac ttggtcaggg ccgagectac 6540
atgtgcgaat gatgcccata cttgagecac ctaactttgt tttagggega ctgeectget 6600
gcgtaacatc gttgetgetg cgtaacatceg ttgetgetee ataacatcaa acatcgacce 6660
acggcgtaac gegcttgetg cttggatgec cgaggceatag actgtacaaa aaaacagtca 6720
taacaagcca tgaaaaccgc cactgegeceg ttaccaccgce tgegttcggt caaggttctg 6780
gaccagttgc gtgagcgcat acgctacttg cattacagtt tacgaaccga acaggcttat 6840
gtcaactggg ttcgtgectt catcegtttc cacggtgtge getgeacttg aacgtgtgge 6900
ctaatgaggg gatcaattct ctagagctcg ctgatcagaa gttcctattc tctagaaagt 6960
ataggaactt cgatggcgcc tcatccctga agccaatagg gataacaggg taatgatcgg 7020
atccecgggec cgtecgactge agaggectge atgcaagett g 7061

<210> 37

<211> 4187

<212> DNA

<213> Unknown

<220>
<223> Transposon.



<400> 37
cacaggttgg ctgataagtc cccggtctag cttgcatgcea gattgcagca ttacacgtct 60

tgagcgattg tgtaggctgg agetgcetcaa geeegtcagg gegegtcage gggtgttgge 120
gggtgtcggg getggcettaa ctatgeggea tcagagceaga ttgtactgag agtgcaccat 180
atgcggtgtg aaataccgca cagatgegta aggagaaaat accgcatcag gegecattcg 240
ccattcaggc tgcgcaactg ttgggaaggg cgatcggtge gggectctte getattacge 300
cagctggcga aagggggatg tgctgcaagg cgattaagtt gggtaacgcec agggttttce 360
cagtcacgac gttgtaaaac gacggccagt gaattcgagc tcggtacctc gcgaatgecat 420
ctagattgta aaacgacggc cagtgaattc ccttagggat aacagggtaa ttacggccce 480
aaggtccaaa cggtgaaggt accgggeccc ccctegaggt cgaggtaccc aaatatgcat 540
aatcgaaatt aatacgactc actatagggg aattgattct ggtaccaaat gagtcgaccg 600
gccagatgat taattcctaa tttttgttga cactctatca ttgatagagt tattttacca 660
ctccctatca gtgatagaga aaagtgaaat gaatagticg acaaaaatct agaaataatt 720
ttgtttaact ttaagaagga gatatacaat ttcgtcgaca cacaggaaac atattaaaaa 780
ttaaaacctg caggagttta aacgcggecg cgatatcgtt gtaaaacgac ggecagtgca 840
agaatcataa aaaatttatt tgctttcagg aaaatttttc tgtataatag attcataaat 900
ttgagagagg agtttttgtg agcggataac aattccccat cttagtatat tagttaagta 960
taaatacacc gcggaggcegt cgaaggagat acaaccatge aaaaccacgt tatcagetta 1020
gcttccgecg cagaacgcag ggcgcacatt gecgatacct tcggeaggea cggeatceccg 1080
tttcagtttt tcgacgcact gatgccgtct gaaaggcetgg aacaggcaat ggeggaactc 1140
gtccecggct tgteggegea cecectatttg ageggagtgg aaaaagectg ctttatgage 1200
cacgccegtat tgtggaagca ggcattggac gaaggtctge cgtatatcac cgtatttgag 1260
gacgacgttt tactcggcga aggtgcggaa aaattccttg ccgaagacge ttggetgcaa 1320

gaacgctttg acccggatac cgectttatc gtccgettgg aaacgatgtt tatgcacgtc 1380



ctgacctcgc ccteccggegt ggeggattac tgegggegeg cctttecgcet gttggaaage 1440
gaacactggg ggacggceggg ctatatcatt tcccgaaaag cgatgeggtt tttcctggac 1500
aggtttgceg ccctgecgec cgaagggctg caccccgteg atctgatgat gttcagegat 1560
tttttcgaca gggaaggaat gecggtttge cagctcaate cegecttgtg cgeccaagag 1620
ctgcattatg ccaagtttca cgaccaaaac agcgcattgg gcagectgat cgaacacgac 1680
cgcctectga accgcaaaca gcaaaggegce gattcececg ccaacacatt caaacaccge 1740
ctgatccgcg ccttgaccga tatcagcagg gaaagggaaa aacgecggea aaggegegaa 1800
cagttcattg tgcctttcca ataacgcecat ttaaatcaac ctcageggtc atagetgttt 1860
cctgtgactg agcaataact agcataaccc cttggggcect ctaaacgggt cttgaggggt 1920
tttttgctga aaccaatttg cctggeggea gtagegeggt ggtcccacct gaccccatge 1980
cgaactcaga agtgaaacgc cgtagcgecg atggtagtgt ggggtcteec catgegagag 2040
tagggaactg ccaggcatca aataaaacga aaggctcagt cgaaagactg ggectttcgg 2100
gatccaggcece ggcectgttaa cgaattaatce ttccgeggeg gtatcgataa gettgatatc 2160
gacactacca tcatgtatga atatcctcct tagttcctat tccgaagttc ctattctcta 2220
gaaagtatag gaacttcggc gacgtctaag aaaccattat tatcatgaca ttaacctata 2280
aaaataggcg tatcacgagg ccctttegte ttcaagaatt ctcatgtttg acagettatc 2340
atcgataagc tttaatgcgg tagtttatca cagttaaatt gctaacgcag tcaggcaccg 2400
tgtatgaaat ctaacaatgc gctcatcgtc atcctcggea ccgtcaccct ggatgetgta 2460
ggcataggct tggttatgec ggtactgeceg ggectettge gggatategt ccattccgac 2520
agcatcgcca gtcactatgg cgtgcetgcta gegetatatg cgttgatgea atttctatge 2580
gcacccgttc tcggagcact gtccgaccgc tttggecgcece geccagtect getegettcg 2640
ctacttggag ccactatcga ctacgcgatc atggcgacca cacccgtect gtggatcctc 2700
tacgccggac geatcgtgge cggeatcacc ggegecacag gtgeggttge tggegectat 2760

atcgccgaca tcaccgatgg ggaagatcgg getcgecact tcgggcetcat gagegettgt 2820



ttcggcegtgg gtatggtggc aggecccgtg geegggggac tgttgggege catctecttg 2880

catgcaccat tccttgegge ggeggtgctc aacggcectca acctactact gggetgettc 2940
ctaatgcagg agtcgcataa gggagagegt cgaccgatge ccttgagagce cttcaaccca 3000
gtcagctect tccggtgggce geggggcatg actatcgteg ccgeacttat gactgtettc 3060
tttatcatgc aactcgtagg acaggtgcecg gecagegctct gggtceatttt cggegaggac 3120
cgctttcget ggagegegac gatgateggce ctgtegettg cggtattcgg aatcttgcac 3180
gccctegcte aagecttegt cactggtece geccaccaaac gtttcggega gaagcaggee 3240
attatcgccg geatggeggc cgacgegetg ggetacgtcet tgetggegtt cgegacgega 3300
ggctggatgg ccttccccat tatgattctt ctegetteeg geggeategg gatgeeccgeg 3360
ttgcaggcca tgctgtccag gcaggtagat gacgaccatc agggacagct tcaaggatcg 3420
ctcgeggctc ttaccagect aacttcgatc attggaccge tgatcgtcac ggegatttat 3480
gccgectecgg cgagcacatg gaacgggttg gecatggattg taggegecge cctatacctt 3540
gtctgectec ccgegttgeg tcgeggtgea tggagecggg ccacctegac ctgagtggeca 3600
gggcggggcg taaggegegc catttaaatg aagttcctat tccgaagttce ctattctcta 3660
gaaagtatag gaacttcgaa gcagctccag cctacacaat cgctcaagac gtgtaatget 3720
gcaatctgca tgcaagcttg gecactgggat ggegectcat ccctgaagec aatagggata 3780
acagggtaat aagcttggceg taatcatgtc atgatcggat cccgggeccg tcgactgcag 3840
aggcctgcat gcaagcettgg cgtaatcatg gtcatagetg tttectgtgt gaaattgtta 3900
tccgctcaca attccacaca acatacgagc cggaagcata aagtgtaaag cctggggtge 3960
ctaatgagtg agctaactca cattaattgc gttgegcetea ctgeccgcett tccagtecggg 4020
aaacctgtcg tgccagetge attaatgaat cggecaacge geggggagag geggtttgeg 4080
tattgggcgce tettcegett cctecgecaac aaaaattagg aattaatcat ctggecaatt 4140

tcaggtggca cttttcgggce agaccgggga cttatcagec aacctgt 4187

<210> 38



<211> 5011
<212> DNA
<213> Unknown

<220>
<223> Transposon

<400> 38
acaggttggc tgataagtcc ccggtetgee cgaaaagtge cacctgaaat tggecagatg 60

attaattcct aatttttgtt gattctggta ccaaatgagt cgaccggceca gatgattaat 120
tcctaatttt tgttgacact ctatcattga tagagttatt ttaccactcc ctatcagtga 180
tagagaaaag tgaaatgaat agttcgacaa aaatctagaa ataattttgt ttaactttaa 240
gaaggagata tacaaatgaa aatcgaagaa ggtaaactgg taatctggat taacggecgat 300
aaaggctata acggtctcge tgaagtcggt aagaaattcg agaaagatac cggaattaaa 360
gtcaccgttg agcatccgga taaactggaa gagaaattcc cacaggttge ggcaactgge 420
gatggccctg acattatctt ctgggeacac gaccgctttg gtggctacge tcaatctgge 480
ctgttggctg aaatcacccc ggacaaagceg ttccaggaca agctgtatec gtttacctgg 540
gatgccgtac gttacaacgg caagctgatt gettaccecga tegetgttga agegttatcg 600
ctgatttata acaaagatct gctgccgaac ccgecaaaaa cctgggaaga gatceceggeg 660
ctggataaag aactgaaagc gaaaggtaag agcgegcetga tgttcaacct gcaagaaccg 720
tacttcacct ggccgctgat tgetgetgac gggggttatg cgttcaagta tgaaaacgge 780
aagtacgaca ttaaagacgt gggcgtggat aacgctggeg cgaaageggg tetgaccttc 840
ctggttgacc tgattaaaaa caaacacatg aatgcagaca ccgattactc catcgcagaa 900
gctgcecttta ataaaggcga aacagcgatg accatcaacg geeegtggge atggtccaac 960
atcgacacca gcaaagtgaa ttatggtgta acggtactge cgaccttcaa gggtcaacca 1020
tccaaaccgt tegttggegt getgagegcea ggtattaacg ccgecagtec gaacaaagag 1080
ctggcaaaag agttcctcga aaactatctg ctgactgatg aaggtctgga ageggttaat 1140

aaagacaaac cgctgggtgc cgtagegcetg aagtcttacg aggaagagtt ggcgaaagat 1200



ccacgtattg ccgccactat ggaaaacgcc cagaaaggtg aaatcatgec gaacatcccg 1260
cagatgtccg ctttctggta tgeccgtgegt actgeggtga tcaacgecge cageggtegt 1320
cagactgtcg atgaagccct gaaagacgceg cagactatge acttcattga aaacaaaaac 1380
ttcgtcatct ccattccgac cgcagacaaa cgecgtaatce acatcatcca acagttcgge 1440
Caaaagaaaa ttccgtttga atttttcgat gecttcaccce cgagegaacg tetgaacgac 1500
catctgcagc getatctgece gaatgtcgea gcaaccccge gtectgacgat gggtgaaaaa 1560
ggttgcctga tgtctcactt tatgetgtgg aaaaaatgtg ttgatgacgg cctggattac 1620
attaccctgt ttgaagatga catcctgetg ggtgaaaacg cggaacaatt cctggecgaa 1680
gacgaatggc tgaaagtgceg ttttaatttc caggaaatct ttgttctgeg cctggaaacc 1740
ttcctgatge cggtgaaaat tgaaaaacag caaggcatcc tgecgtttca gcaacgegaa 1800
atcgatatcc tgaaatcaaa acatttcggc acggcaggtt atgttatttc gcacggtgca 1860
gctaaatacc tgatcgaagt cttcgaaaaa ttcagctctg aagaagtgaa accgattgat 1920
gaaatcatgt ttaaccagct gattgacatc tccggctatc aggtttacca actgaatccg 1980
gctatttgeg tccaggaact gcaactgaac caggaaaata gtgtgetgga atccggtctg 2040
Ccagaaagagc gtaagaaaaa caccgttagce cataccaaga aaaccctgaa atatcgtctg 2100
acgcgcatga aagaaaacat cctgegegcea ctgaataaaa agaaatggga agaacgccaa 2160
tacatcaaag gtctgcaagg caaaaatatc atcctgttta tctagtttcg tcgacacaca 2220
ggaaacatat taaaaattaa aacctgcagg agtttaaacg cggecgegat atcgttgtaa 2280
aacgacggcc agtgcaagaa tcataaaaaa tttatttgcet ttcaggaaaa tttttctgta 2340
taatagattc ataaatttga gagaggagtt tttgtgagcg gataacaatt ccccatctta 2400
gtatattagt taagtataaa tacaccgcgg aggcgtcgaa ggagatacaa ccatgagagt 2460
tctggttacc ggtggtageg gttacattgg aagtcatacc tgtgtgcaat tactgcaaaa 2520
cggtcatgat gtcatcattc ttgataacct ctgtaacagt aagcgcagceg tactgectgt 2580

tatcgagcgt ttaggcggcea aacatccaac gtttgttgaa ggegatattc gtaacgaage 2640



gttgatgacc gagatcctge acgatcacgc tatcgacacc gtgatccact tcgeeggget 2700
gaaagccegtg ggcgaatcgg tacaaaaacc getggaatat tacgacaaca atgtcaacgg 2760
cactctgcgc ctgattageg ccatgegcege cgctaacgtc aaaaacttta tttttagetc 2820
ctccgecacc gtttatggeg atcageccaa aattccatac gttgaaagct tcccgaccgg 2880
cacaccgcaa agcccttacg gcaaaagcaa getgatggtg gaacagatcec tcaccgatct 2940
gCaaaaagcc cagcecggact ggagcattge cctgetgegce tacttcaacc cggttggege 3000
gcatccgtcg ggcgatatgg gcgaagatce gcaaggcatt ccgaataacc tgatgecata 3060
catcgcccag gttgetgtag geecgtegega ctegetggeg atttttggta acgattatcc 3120
gaccgaagat ggtactggcg tacgcgatta catccacgta atggatctgg cggacggtca 3180
cgtcgtggeg atggaaaaac tggcgaacaa geccaggegta cacatctaca accteggege 3240
tggcgtaggce aacagcegtgc tggacgtggt taatgecttc agcaaagect gecggcaaacc 3300
ggttaattat cattttgcac cgegtcgega gggegacctt ccggectact gggeggacge 3360
cagcaaagcc gaccgtgaac tgaactggceg cgtaacgegce acactcgatg aaatggegeca 3420
ggacacctgg cactggcagt cacgccatcc acagggatat cccgattaac gecatttaaa 3480
tcaacctcag cggtcatagc tgtttcctgt gactgagcaa taactagcat aaccecttgg 3540
ggcctctaaa cgggtcettga ggggtttttt gctgaaacca atttgectgg cggecagtage 3600
gcggtggtec cacctgaccce catgecgaac tcagaagtga aacgecgtag cgecgatggt 3660
agtgtggggt ctccccatge gagagtaggg aactgccagg catcaaataa aacgaaagge 3720
tcagtcgaaa gactgggect ttcgggatce aggecggect gttaacgaat taatcttccg 3780
cggcggtatc gataagcttg atatcgaggce tgacatggga attagccatg gtccatatga 3840
atatcctcct tagttectat tccgaagttc ctattctcta gaaagtatag gaacttcgge 3900
gcgcectacct gtgacggaag atcacttcge agaataaata aatcctggtg tcectgttga 3960
taccgggaag ccctgggceca acttttggeg aaaatgagac gttgatcgge acgtaagagg 4020

ttccaacttt caccataatg aaataagatc actaccgggc gtattttttg agttgtcgag 4080



attttcagga gctaaggaag ctaaaatgga gaaaaaaatc actggatata ccaccgttga 4140
tatatcccaa tggcatcgta aagaacattt tgaggcattt cagtcagttg ctcaatgtac 4200
ctataaccag accgttcagc tggatattac ggccttttta aagaccgtaa agaaaaataa 4260
gcacaagttt tatccggcct ttattcacat tcttgeccge ctgatgaatg ctcatccgga 4320
attacgtatg gcaatgaaag acggtgagct ggtgatatgg gatagtgttc acccttgtta 4380
caccgttttc catgagcaaa ctgaaacgtt ttcatcgctc tggagtgaat accacgacga 4440
tttccggceag tttctacaca tatattcgea agatgtggeg tgttacggtg aaaacctgge 4500
ctatttccct aaagggttta ttgagaatat gtttttcgtc tcagecaatce cctgggtgag 4560
tttcaccagt tttgatttaa acgtggccaa tatggacaac ttcttcgecc cegttttcac 4620
catgggcaaa tattatacgc aaggcgacaa ggtgctgatg ccgetggega ttcaggttca 4680
tcatgccegtt tgtgatggct tccatgtcgg cagatgctta atgaatacaa cagtactgeg 4740
atgagtggca gggceggggceg taaggegegc catttaaatg aagttectat tccgaagttc 4800
ctattctcta gaaagtatag gaacttcgaa gcagctccag cctacacaat cgctcaagac 4860
gtgtaatgct gcaatctgca tgcaagettg gecactggega tggegectca tecectgaage 4920
caataagcag ctccagccta cacaatcgct caagacgtgt aatgctgeaa tctgeatgca 4980
agctagaccg gggacttatc agccaacctg t 5011

<210> 39

<211> 2984

<212> DNA

<213> Unknown

<220>
<223> Transposon.

<400> 39
tggccagatg attaattcct aatttttgtt gacactctat cattgataga gttattttac 60

cactccctat cagtgataga gaaaagtgaa atgaatagtt cgacaaaaat ctagaaataa 120

ttttgtttaa ctttaagaag gagatataca agagctcgag tcgaaggaga tagaaccatg 180



ggaaacacat caatacaaac gcagagttac cgtgcggtag ataaagatgc agggcaaage 240
agaagttaca ttattccatt cgegetgetg tgctcactgt tttttetttg ggeggtagee 300
aataacctta acgacatttt attacctcaa ttccagcagg cttttacgct gacaaatttc 360
caggctggcc tgatccaatc ggecttttac tttggttatt tcattatccc aatcectget 420
gggatattga tgaaaaaact cagttataaa gcagggatta ttaccgggtt atttttatat 480
gccttgggtg ctgeattatt ctggeccgec gecagaaataa tgaactacac cttgttttta 540
gttggcctat ttattattge agccggatta ggttgtctgg aaactgecge aaaccctttt 600
gttacggtat tagggccgga aagtagtggt cacttccgcet taaatcttge gcaaacattt 660
aactcgtttg gcgeaattat cgeggttgte tttgggcaaa gtettatttt gtctaacgtg 720
ccacatcaat cgcaagacgt tctcgataaa atgtctccag agcaattgag tgegtataaa 780
cacagcctgg tattatcggt acagacacct tatatgatca tcgtggctat cgtgttactg 840
gtcgeectge tgatcatgct gacgaaattc ccggeattge agagtgataa tcacagtgac 900
gcCaaacaag gatcgttctc cgeategctt tctcgectgg cgegtattcg ccactggege 960
tgggcggtat tagcgcaatt ctgctatgtc ggecgcacaaa cggectgetg gagetatttg 1020
attcgctacg ctgtagaaga aattccaggt atgactgcag getttgeege taactattta 1080
accggaacca tggtgtgctt ctttattggt cgtttcaccg gtacctggct catcagtcge 1140
ttcgcaccac acaaagtect ggecgectac geattaateg ctatggeact gtgectgatc 1200
tcagccttcg ctggeggtca tgtgggcetta atagecctga ctttatgecag cgectttatg 1260
tcgattcagt acccaacaat cttctcgetg ggeattaaga atctcggeca ggacaccaaa 1320
tatggttcgt ccttcatcgt tatgaccatt attggecggeg gtattgtcac tccggtcatg 1380
ggttttgtca gtgacgcgge gggcaacatc cccactgetg aactgatcec cgeactctge 1440
ttcgeggtca tcetttatctt tgeecgtttc cgttctcaaa cggcaactaa ctgataaatc 1500
gatactagca taaccccttg gggectctaa acgegtcgac acgcaaaaag gecatcegte 1560

aggatggcct tctgcttaat ttgatgectg geagtttatg gegggegtee tgececgecac 1620



cctecegggcec gttgettcge aacgttcaaa tecegeteeceg geggatttgt cctactcagg 1680
agagcgttca ccgacaaaca acagataaaa cgaaaggccc agtctttcga ctgagecttt 1740
cgttttattt gatgcctgge agttecctac tetcgeatgg ggagacccca cactaccatc 1800
ggatccaggc cggcctgtta acgaattaat cttccgegge ggtatcgata agettgatgg 1860
Ccgaaagggge atgtgctgca aggcegattaa gttgggtaac gecagggttt tcccagtcac 1920
gacgttgtaa aacgacggcc agtgaattcg agctcggtac ctaccgttcg tataatgtat 1980
gctatacgaa gttatcgagc tctagagaat gatccctaaa tgcettcaata atattgaaaa 2040
aggaagagta tgagggaagc ggtgatcgec gaagtatcga ctcaactatc agaggtagtt 2100
ggcgtcatcg agegecatct cgaaccgacg ttgetggecg tacatttgta cggetccgca 2160
gtggatggcg gecctgaagec acacagtgat attgatttge tggttacggt gaccgtaagg 2220
cttgatgaaa caacgcggcg agctttgatc aacgaccttt tggaaacttc ggcttccecct 2280
ggagagagcg agattctccg cgetgtagaa gtcaccattg ttgtgcacga cgacatcatt 2340
ccgtggcgtt atccagctaa gegegaactg caatttggag aatggcageg caatgacatt 2400
cttgcaggta tcttcgagec agccacgatc gacattgate tggcetatctt gctgacaaaa 2460
gcaagagaac atagcgttge cttggtaggt ccagcggegg aggaactctt tgatccggtt 2520
cctgaacagg atctatttga ggcgctaaat gaaaccttaa cgctatggaa ctcgeecgeece 2580
gactgggctg gcgatgageg aaatgtagtg cttacgttgt cccgeatttg gtacagegca 2640
gtaaccggca aaatcgegcece gaaggatgte getgecgact gggeaatgga gegectgeecg 2700
gcccagtatc ageccgtcat acttgaagct agacaggctt atcttggaca agaagaagat 2760
cgcttggect cgegegceaga tcagttggaa gaatttgtec actacgtgaa aggegagatc 2820
accaaggtag tcggcaaata atagegggac tctgggaatt tcgacgacct gcageccaage 2880
ataacttcgt ataatgtatg ctatacgaac ggtaggatcc tctagagtcg acctgcagge 2940

atgcaagctt ggecgtaatca tggtcatagce tgtttectgt gtga 2984

<210> 40



<211> 4259

<212> DNA

<213> Unknown

<220>

<223> GalETKM operon comprising 19 bp mosaic end recognition site for
the EZ-Tn5 transposase at its 5' end.

<400> 40
ttactcagca ataaactgat attccgtcag getggaatac tcttcgecag gacgcaggaa 60

gcagtccggt tgeggecatt cagggtggtt cgggctgtee ggtagaaact cgetttccag 120
agccagecect tgecagtegg cgtaaggttc ggtteccege gacggtgtge cgecgaggaa 180
gttgccggag tagaattgea gagecggagce ggtggtgtag accttcagcet geaatttttc 240
atctgctgac cagacatgeg cecgecacttt cttgecateg cetttggect gtaacaagaa 300
tgcgtgateg taacctttca ctttgegetg atcgtegtcg gcaagaaact cactggegat 360
gattttggcg ctgcggaaat caaaagacgt tccggegaca gatttcagge cgtegtgegg 420
aatgccgect tcatcaaccg geagatatte gtccgecaga atctgeaact tgtgattgeg 480
cacgtcagac tgctcgeegt caagattgaa atagacgtga ttagtcatat tcaccgggea 540
aggtttatca actgtggcge gataagtaat ggagatacgg ttatcgtcgg tcagacgata 600
ttgcaccgtc gegeegagat tacccgggaa gecctgatea ccatcatetg aactcaggge 660
aaacagcacc tgacgatcgt tctggttcac aatctgecag cgacgtttgt cgaacectte 720
cggeecgecg tgeagetggt taacgeectg acttggegaa agegtcacgg tttcacegte 780
aaaggtataa cggctattgg cgatacggtt ggcataacga ccaatagagg cccccagaaa 840
cgcggectga tectgatage attceggget ggeacagecg ageagegect cgeggacget 900
gccatcggaa ageggaatac gggeggaaag taaagtcegea ccccagteca tcagegtgac 960
taccatccct gegttgttac gcaaagttaa cagtcggtac ggetgaccat cgggtgeccag 1020
tgcgggagtt tegttcagea ctgtectget ccttgtgatg gtttacaaac gtaaaaagtc 1080
tctttaatac ctgtttttge ttcatattgt tcagcgacag cttgetgtac ggcaggcacc 1140

agctcttceg ggatcagege gacgatacag ccgecaaate cgeegeeggt catgegtacg 1200



ccacctttgt cgccaatcac agctttgacg atttctacca gagtgtcaat ttgecggecacg 1260
gtgatttcga aatcatcgeg catagaggcea tgagactceg ccatcaactc geeccatacgt 1320
ttcaggtcge cttgetccag cgegetggea gettcaacgg tgegggegtt ttcagtcagt 1380
atatgacgca cgcgttttge cacgatcggg tccagttcat gegecaacage gttgaactct 1440
tcaatggtga catcacgcag ggctggetge tggaagaaac gegeaccggt ttcgeactgt 1500
tcacgacggg tgttgtattc getgccaacc agggtacgtt tgaagttact gttgatgatg 1560
acgacagcca cacctttggg catggaaact getttggtce ccagtgageg gcaategate 1620
agcaaggcat gatctttctt gccgagegeg gaaattagcet gatccatgat cccgeagtta 1680
cagcctacaa actggttttc tgcttectga ccgttaageg cgatttgtge geegtccage 1740
ggcagatgat aaagctgctg caatacggtt ccgaccgega cttccagtga ageggaagaa 1800
cttaacccgg caccctgegg cacattgeceg ctgatcacca tgtecacgee geecgaagetg 1860
ttgttacgca gttgcagatg tttcaccacg ccacgaacgt agttagecca ttgatagttt 1920
tcatgtgcga caatgggege atcgagggaa aactcgtcga getgattttc ataatcgget 1980
gccatcacge gaactttacg gtcatcgegt ggtgcacaac tgatcacggt ttgataatca 2040
atcgcgcagg gcagaacgaa accgtegttg tagteggtgt gttcaccaat caaattcacg 2100
cggccaggeg cctgaatggt gtgagtggea gggtagecaa atgegttgge aaacagagat 2160
tgtgtttttt ctttcagact catttcttac actccggatt cgcgaaaatg gatatcgetg 2220
actgcgegcea aacgcetetge tgectgttct geggtcaggt ctegetgggt ctetgeccage 2280
atttcataac caaccataaa tttacgtacg gtggcggage gcagcagagg cggataaaag 2340
tgcgegtgea getgecagtg ttgattctct tegecattaa atggegegec gtgecageece 2400
atagagtagg ggaaggagca ctggaagagg ttgtcataac gactggtcag ctttttcaac 2460
gccagegeca gategetgeg ctgggegteg gtcaaatcgg tgatecgtaa aacgtggget 2520
ttgggcagca gtagegtttc gaacggccag gcageccagt aaggcacgac ggctaaccag 2580

tgttcggttt cgacaacggt acggctaccg tetgecaget cgegetgaac ataatccace 2640



agcattggtg atttctgttc ggcaaaatat tctttttgea ggeggtettc gegetcaget 2700
tcgttaggca ggaagctatt tgeccaaate tgaccgtgeg gatgegggtt agagcageece 2760
atcgccegegc ctttgttttc aaaaacctge acccatgggt acgttttcee cagttctgeg 2820
gtttgctect geccaggtttt gacgatttee gtcaatgetg caacgetgag ctetggecage 2880
gttttactgt gatccggtga aaagcagatc accecggetgg tgeegegege getetggecaa 2940
cgcatcagceg gatcgtgact ttctggegea tetggegtgt cagacatcaa agecgcaaag 3000
tcattagtga aaacgtaagt cccggtgtaa tcggggtttt tatcgectgt cacccgcaca 3060
ttacctgcge agaggaagca atctggatcg tgegeaggta acacctgttt ggetggegtt 3120
tcctgegecc cetgecaggg gegcettageg cggtgeggtg aaaccagaat ceattgeeeg 3180
gtgagcgggt tgtageggeg atgtggatga tcaacgggat taaattgegt catggtegtt 3240
ccttaatcgg gatatccctg tggatggegt gactgecagt geccaggtgtce ctgegecatt 3300
tcatcgagtg tgegegttac gegecagttc agttcacggt cggetttget ggegtecgee 3360
cagtaggccg gaaggtcgec ctegegacge ggtgcaaaat gataattaac cggtttgeecg 3420
caggctttge tgaaggcatt aaccacgtcc agcacgctgt tgectacgee agegeegagg 3480
ttgtagatgt gtacgcctgg cttgttcgece agttttteca tegecacgac gtgaccgtce 3540
gccagatcca ttacgtggat gtaatcgegt acgecagtac catcttcggt cggataatcg 3600
ttaccaaaaa tcgccagega gtcgegacgg cctacagcaa cctgggegat gtatggecatc 3660
aggttattcg gaatgccttg cggatcttcg cccatatcge ccgacggatg cgegecaacce 3720
gggttgaagt agcgeagceag ggcaatgcte cagteegget gggctttttg cagatcggtg 3780
aggatctgtt ccaccatcag cttgcttttg ccgtaagggce tttgeggtgt geeggtcggg 3840
aagctttcaa cgtatggaat tttgggctga tcgecataaa cggtggegga ggagetaaaa 3900
ataaagtttt tgacgttagc ggcgegcatg gegcetaatca ggegeagagt geecgttgaca 3960
ttgttgtcgt aatattccag cggtttttgt accgattcge ccacggcettt cageccggeg 4020

aagtggatca cggtgtcgat agegtgatcg tgcaggatct cggtcatcaa cgettegtta 4080



cgaatatcgc cttcaacaaa cgttggatgt ttgecegecta aacgcetegat aacaggeagt 4140

acgctgcegct tactgttaca gaggttatca agaatgatga catcatgacc gttttgcagt 4200

aattgcacac aggtatgact tccaatgtaa ccgetaccac cggtaaccag aactctcat 4259

<210> 41

<211> 6021

<212> DNA

<213> Unknown

<220>

<223> Expression construct comprising Bbhl gene with codon optimization
for E. coli under control of Ptet promoter and conferring zeocin

resistance.

<400> 41
tttccccgaa aagtgcecacc tgaaattgge cagatgatta attcctaatt tttgttgaca 60

ctctatcatt gatagagtta ttttaccact ccctatcagt gatagagaaa agtgaaatga 120
atagttcgac aaaaatctag aaataatttt gtttaacttt aagaaggaga tatacaaatg 180
agcgatgata acctggecect gaaccagacc gtgaccgcaa gecagctatga agtggcaacg 240
accgcaccgg aaaaagecgt ggatggegat ctgggtacgce gttggggtac cgeccagaac 300
aaagcggeca atgaatggat tgaagtegge ctgggeggta ccaaaacggt gaaacagatc 360
aacatcgatt tcgaacgtaa agacgcggat caaaatatca ccagcttcaa agttgaactg 420
aaacagggtg acacctatac gaaagtgtac caaaaagata cccgegecaa acagcaagaa 480
attatcctge tggatcaggce acagcaagca agtgetgtta aagtcacggt getgtecgee 540
gatggcggta ccatgaactg ggttaatgtc ggtattaacg aaatctcegt ttattcagcc 600
ccgaaagaaa ccgtectgga caccgceagat acgaaccata tgetgggege taccatgacg 660
gcgagctcta atgaaaccge tacgcetgacc ccggacaaag cgattgatca gaaccgtacc 720
ggtcgcaaca atcgttggge gagtggcetat gaaacceegt ccaatatetg getgaaagee 780
gaatttccge gtctgaccge agtgaaagac attcgtatct atttctttga acgegatgtc 840

aacccgaaac cgacgaatgt gcagtcgttc gacctgagct acaccgattc tgaaggtacc 900



gaacacacgc tgaaaagcgg ctatgccatg accgeatctg gegetggtta cgttgecgac 960
gtggttattc aactggatca ggeggtgaac gecegeagtce tgaaactgte caacttcgca 1020
atcaaaagtt ccgaatacaa caatgtgtca gttgccgaat gggaageata ctcgaacgat 1080
caggctgaac cgggtgcaac cctggactcg gtcgtgageg atctggaaag caatcatctg 1140
accattgaaa cggacaccga tacgctggcea ctgecgacgg tgecggatgg ttataccgtt 1200
aaatttaacg gcgcagacta cgaacagctg atcgcagetg atggtacggt gaatcacccg 1260
ctggttgaca aaaccgtcca ggtggcttat gttgtcaccg atacggegac cggecaacacc 1320
aaaaccacga gegacattcc gtacgtggtt aaaggtacca atcagcaaca ggaaggcaac 1380
aatgctaaac cgacgattat cccggaaatc geggaatgge attctaccag tgeggecaaa 1440
ctggcagctt cageggtgac caaagtegtg tatgatgacg attcgcetgaa ageegttgtc 1500
gatgaatttg ttgcagacta caaagatttc acgggcatta aactgaccgc caaaaaagge 1560
gcggecgaag cgggtgectt taatttegtg aaaaccgaca gecacggeage tattgegecag 1620
ctgggcgatg aaggttatac catggacatc cgegetgate gtgtggttge gaaatcatcg 1680
agcgtgaccg gtaacatgta cgctatgcaa acgattctge agatgaccaa acaagatgeg 1740
aatggctttg ttatcggtag catgegegac tatcegegtt tcaccacgeg tggtetgetg 1800
ctggatgtcg cacgtaaacc ggtgtctctg gaaatgatgce gcgaaattac gegecaccatg 1860
cgttattaca aaatgaacga ctttcaggcg cacctgtctg ataactatat cttcctggaa 1920
aattacggca aaggtgacaa cgaagatgaa gcatttaaag cttatgatgce gttccgtctg 1980
gaatctagtc tgacgaatga caaaggtgaa agtccgaccg cagaagatta ctccatcage 2040
aagaaaacct tcaaacaatt catccaggat gaacgcgege tgggcatgaa cgtegtgeeg 2100
gaaattgatg tgccggeaca tgctaatage tttaccaaaa tctggeegga actgatggtg 2160
aaaggccgtg tctcaccgat taactcgaat cgececgetga tcgaccacct ggatgttagt 2220
aaaccggaaa ccatcgegaa aatcaaagaa atcttcgacg attacacgaa aggtgacgat 2280

ccgaccttcg actccgatac cacggttcat attggegecg atgaatttct gtataactac 2340



accgcatatc gtaaattcat caatgaaatt gtgccgtaca ttaaagatac gaacaccgtt 2400
cgcatgtggg geggtctgac ctggatcaat gaccataaaa ccgaaatcac gaaagatgca 2460
atcgaaaacg tggaaatgaa tctgtggtca aaagactggg cggatggtct geagatgtat 2520
aatatgggct acaaactgat caacaccatt gacgattatg gttacatggt gccgaatgge 2580
tcttatggtc gtgcgaacge ctacggegac ctgetgaata ttagecgtgt ctttgattct 2640
ttcgaaccga acaaagtgeg ctectcagge ggttatcagg cggttcegag cggegacgat 2700
caaatgctgg gtgcggectt tgctatttgg agtgacaata tcgataaatc ggegageggt 2760
ctgaccgaat ccgacctgta ttggegcettt ttcgatgeca tgeegtttta cgcagaaaaa 2820
acgtgggcag ctaccggcaa agaaaagggt acggeggeca aactgaccge actggeaget 2880
aaacagggca cgggteegeg taccaaccceg tattaccaag cgacctctaa aaatagtgtg 2940
tatgaaagct acgactttaa cgatggcctg gcagatgctt ctggcaatgg tcgegacctg 3000
accattggcg atggtagcaa ageggecgtt aaagatcagt ctctgaaact ggetggeggt 3060
tcgagctatg cgaccagcaa actggataaa ctgggcaacg gtaatgaact gacgtttgac 3120
gtgaccctge aacaggcagce taaaccgggt gacattetgt tcgaagegga tgeccegtat 3180
ggcacccatg atatccgtgt tatggaaaac ggcaaactgg gttttacccg cgaactgtac 3240
aactactact tcgattacga actgccggtc ggtaaaacgg ttaccgtcac gattaaagtg 3300
gatcaacaga ccacgaaact gtatgttgac ggcgaatttg tcagtgatgc gaccggcaaa 3360
tacatcgata aaggtatcga aaagaaaacc ggtattacgg cagcaacctt cgcactgceg 3420
ctgcagcgcea teggttccaa aacctcagea atcaacggeg tgatcgataa cgtgategtt 3480
aaaaaatctg aagccgaaac ggatcagtat aacaaaagtt getggaccgg taccacgaat 3540
tccgaaacgce aatataacga caccgaaggc ctgetgegtt acgegtttga taacaatccg 3600
agtaccattt ggcactccaa ctggaaaggt gcgacggata aactgaccgg ctctaatagt 3660
ttctatgccg aaattgatat gtgtcagaaa tacaccatca atcaatttag cttcacgeccg 3720

cgtacctcge aggacagegg tcaagttacc aaageggatc tgtacgtcaa agcaaacget 3780



aatgacgaat ggaaacaggt ggccaccgat caagtttttg aagectcteg tgegaagaaa 3840
acctttatgt tcgatgaaca ggaagttcge tatgtcaaat tcgtggegaa atctagtaac 3900
gatggttggg tcgetgtgtc agaatttgge gtggcgaata aaccgtectc aaccgttcgt 3960
gtcttegtgg cagetgatee ggeagaagge ggtaccgttt cggtecgeage agaaggtgaa 4020
accggtacgg acaccgecegt ggatgttgct tetggegega gtgtcaccge gaaageegtg 4080
gcagctgatg gctategcett tagtggttgg ttcaccacgg cctcagaaac ggeagtgtcg 4140
accgacgega cgtacacctt tgeggeegat ggtaacacgg cectgaccge aaaattcacg 4200
aaagactcca ccceggatece gggteegaaa ccgacgatct cgageattge cgttaccaaa 4260
ccgacggtca ccgattataa agtgggtgac acgtttgatg caaccggtct ggeegtgacg 4320
gcaaccatgt ccgatggttc aacgaaaacc ctgacggeceg gecgaatacac getgagegea 4380
acccaggacg gtgcagcetgt tgcactggat aaageatttg ctaaageggg taaagtcacc 4440
gtgacggtta ccgctaatgg caaaacggceg accttegatg tcacggtgac cgetaaagac 4500
ccggatcegg aaccggegac getgaaaage attaaagtta cctctaaace ggacaaaacc 4560
acgtatacgg tggatgaaac ctttgccaaa acgggectgg cagttacggg tacctggtca 4620
gacggcaaaa ccgegetget gaaagatggt gaatacaaac tgtcggeegt ggacgecagat 4680
ggtaaaaccg ttgacctgac gaaaccgttt accgeggeeg gtgatgttac ggtcaccgtg 4740
acgtcaggca aactgaccga ttcgttcacc atcacggtta aagccaaaac cgtcacgecg 4800
gcaccgggtg ataacaaacc gggegaaaat aaaccgggtg cggataaacc gaaaccgaat 4860
acgccggacg aagtcgcaaa aacgggtgec tcagtgtgag cggecgegte gacacgcaaa 4920
aaggccatcc gtcaggatgg ccttctgett aatttgatge ctggceagttt atggegggeg 4980
tcctgeecge cacecteegg geegttgett cgcaacgttc aaatcegetce ccggeggatt 5040
tgtcctactc aggagagegt tcaccgacaa acaacagata aaacgaaagg cccagtettt 5100
cgactgagcc tttegtttta tttgatgect ggeagtteec tactctcgea tggggagacce 5160

ccacactacc atcatgtatg aatatcctcc ttagttccta ttccgaaggg taatggecatc 5220



agggaatggc gaacgcegctce cccacactac catcatgtat gaatatectce cttagttcet 5280
attccgaagt tcctattcte tagaaagtat aggaacttcg gtggaacgac gegtaactca 5340
cgttaaggga ttttggtcat gatcagcacg tgttgacaat taatcatcgg catagtatat 5400
cggcatagta taatacgaca aggtgaggaa ctaaaccatg gccaagttga ccagtgeegt 5460
tceggtgcetc accgegegeg acgtegeegg ageggtegag ttetggaceg accggetegg 5520
gttctceegg gacttegtgg aggacgactt cgeeggtgtg gtecgggacg acgtgaccet 5580
gttcatcagc geggtccagg accaggtggt gecggacaac accetggect gggtgtgggt 5640
gegeggectg gacgagetgt acgeegagtg gtcggaggtc gtgtccacga acttecggga 5700
cgcetecggg ccggecatga ccgagategg cgageageeg tgggggeggg agttcgeect 5760
gegegaccecg geeggeaact gegtgeactt cgtggecgag gageaggact gagtggecagg 5820
gcggggcgta aggegegeca tttaaatgaa gttectattc cgaagttect attctctaga 5880
aagtatagga acttcgaagc agctccagcec tacacaateg ctcaagacgg aacccgeget 5940
tggcaggaaa gtaataggga tagcagctcc agectacaca atcgctcaag acgtgtaatg 6000
ctgcacaata accctgcetge a 6021

<210> 42

<211> 4543

<212> DNA

<213> Unknown

<220>
<223> Transposon cassette.

<400> 42
ggccagatga ttaattccta atttttgttg acactctatc attgatagag ttattttacc 60

actccctatc agtgatagag aaaagtgaaa tgaatagttc gacaaaaatc tagaaataat 120
tttgtttaac tttaagaagg agatatacaa atgaccatga ttacggattc actggecgtc 180
gttttacaac gtcgtgactg ggaaaaccct ggegttacce aacttaatcg ccttgcagca 240

catccecctt tcgecagetg gegtaatage gaagaggecc geaccgateg cccttcccaa 300



cagttgcgea gectgaatgg cgaatggege tttgectggt ttccggeace agaageggtg 360
ccggaaagct ggctggagtg cgatcttect gaggecgata ctgtegtegt cccctcaaac 420
tggcagatgc acggttacga tgecgeccate tacaccaacg tgacctatec cattacggtc 480
aatccgecgt ttgttcccac ggagaatceg acgggttgtt actcgetcac atttaatgtt 540
gatgaaagct ggctacagga aggccagacg cgaattattt ttgatggegt taactcggeg 600
tttcatctgt ggtgcaacgg gegetgggte ggttacggee aggacagteg tttgeegtet 660
gaatttgacc tgagcgcatt tttacgegee ggagaaaacc gectegeggt gatggtgetg 720
cgctggagtg acggcagtta tctggaagat caggatatgt ggeggatgag cggeattttc 780
cgtgacgtct cgttgetgea taaaccgact acacaaatca gegatttcca tgttgecact 840
cgctttaatg atgatttcag ccgegetgta ctggaggcetg aagttcagat gtgeggegag 900
ttgcgtgact acctacgggt aacagtttct ttatggecagg gtgaaacgcea ggtegecage 960
ggcaccgegce ctttcggegg tgaaattate gatgagegtg gtggttatge cgatcgegte 1020
acactacgtc tgaacgtcga aaacccgaaa ctgtggageg ccgaaatecc gaatctctat 1080
cgtgeggtgg ttgaactgca caccgecgac ggeacgetga ttgaageaga agectgegat 1140
gtcggtttce gegaggtgceg gattgaaaat ggtetgetge tgetgaacgg caageegttg 1200
ctgattcgag gegttaaccg tcacgagcat catcctetge atggtcaggt catggatgag 1260
cagacgatgg tgcaggatat cctgctgatg aagcagaaca actttaacgce cgtgegetgt 1320
tcgeattatce cgaaccatcc getgtggtac acgetgtgeg accgetacgg cetgtatgtg 1380
gtggatgaag ccaatattga aacccacggc atggtgecaa tgaategtct gaccgatgat 1440
ccgegetgge taccggegat gagegaacge gtaacgegaa tggtgeageg cgategtaat 1500
cacccgagtg tgatcatctg gtegetgggg aatgaatcag gecacggege taatcacgac 1560
gegctgtate getggatcaa atctgtegat cettccegece cggtgeagta tgaaggegge 1620
ggagccgaca ccacggecac cgatattatt tgececgatgt acgegegegt ggatgaagac 1680

cagcccttce cggetgtgec gaaatggtcce atcaaaaaat ggcttteget acctggagag 1740



acgcgececgc tgatectttg cgaatacgec cacgegatgg gtaacagtct tggeggtttc 1800
gctaaatact ggcaggegtt tegtcagtat cecegtttac agggeggctt cgtctgggac 1860
tgggtggatc agtcgetgat taaatatgat gaaaacggca accegtggte ggettacgge 1920
ggtgattttg gcgatacgec gaacgatcge cagttctgta tgaacggtcet ggtctttgee 1980
gaccgcacgc cgcatccagce getgacggaa gcaaaacacc ageageagtt tttccagtte 2040
cgtttatccg ggcaaaccat cgaagtgacc agcgaatacc tgttecgtca tagegataac 2100
gagctcctge actggatggt ggegetggat ggtaagecge tggcaagegg tgaagtgect 2160
ctggatgtcg ctccacaagg taaacagttg attgaactgc ctgaactacc gcagecggag 2220
agcgeegggce aactetgget cacagtacgce gtagtgeaac cgaacgegac cgeatggtca 2280
gaagccggac acatcagege ctggeageag tggegtetgg ctgaaaacct cagegtgaca 2340
ctceecgeeg cgteccacge catcecegeat ctgaccacca gegaaatgga tttttgeatc 2400
gagctgggta ataagcegttg gcaatttaac cgecagtcag getttctttc acagatgtgg 2460
attggcgata aaaaacaact getgacgeeg ctgegegatce agttcaceeg tgecaccgetg 2520
gataacgaca ttggcgtaag tgaagcgacc cgeattgacc ctaacgectg ggtcgaacge 2580
tggaaggcgg cgggecatta ccaggecgaa geagegttgt tgeagtgeac ggecagataca 2640
cttgctgatg cggtgcetgat tacgaccgcet cacgegtgge agcatcaggg gaaaacctta 2700
tttatcagcc ggaaaaccta ccggattgat ggtagtggtc aaatggegat taccgttgat 2760
gttgaagtgg cgagcgatac accgcatccg gegeggattg gectgaactg ccagetggeg 2820
caggtagcag agcgggtaaa ctggetegga ttagggecge aagaaaacta tcecgaccge 2880
cttactgcceg cctgttttga ccgetgggat ctgecattgt cagacatgta taccccgtac 2940
gtcttccega gegaaaacgg tetgegetge gggacgegeg aattgaatta tggeccacac 3000
cagtggcgceg gegacttcca gttcaacatc agecgcetaca gtcaacagea actgatggaa 3060
accagccatc gecatcetget gecacgeggaa gaaggceacat ggetgaatat cgacggtttc 3120

catatgggga ttggtggcga cgactectgg ageccgtcag tatcggegga attccagetg 3180



agcgceeggte getaccatta ccagttggte tggtgtcaaa aataaaataa ctagecataac 3240
cccttggggc ctctaaacgg gtcttgaggg gttttttget gaaaccaatt tgectggegg 3300
cagtagcgcg gtggtcecac ctgaccecat gecegaactca gaagtgaaac geegtagege 3360
cgatggtagt gtggggtctc cccatgegag agtagggaac tgecaggeat caaataaaac 3420
gaaaggctca gtcgaaagac tgggectttc gggatccagg ceggectgtt aacgaattaa 3480
tcttcegegg cggtatcgat aagcettgata tcgaattccg aagttectat tetctagaaa 3540
gtataggaac ttcaggtctg aagaggagtt tacgtccagce caagctaget tggetgecagg 3600
tcgtcgaaat tctacgatct cggcttgaac gaattgttag gtggeggtac ttgggtcgat 3660
atcaaagtgc atcacttctt ccegtatgec caactttgta tagagagceca ctgegggatc 3720
gtcaccgtaa tctgettgea cgtagatcac ataagcacca agegegttgg cctcatgett 3780
gaggagattg atgagcgegg tggcaatgec ctgecteegg tgetegeegg agactgegag 3840
atcatagata tagatctcac tacgcggcetg ctcaaacctg ggcagaacgt aageegegag 3900
agcgccaaca accgetictt ggtcgaaggce agcaagegeg atgaatgtct tactacggag 3960
caagttcccg aggtaatcgg agtceggetg atgttgggag taggtggcta cgtctccgaa 4020
ctcacgaccg aaaagatcaa gagcagcceeg catggatttg acttggtcag ggecgageet 4080
acatgtgcga atgatgccca tacttgagec acctaacttt gttttagggce gactgeectg 4140
ctgegtaaca tegttgetge tgegtaacat cgttgetget ccataacate aaacatcgac 4200
ccacggegta acgegcttge tgettggatg cccgaggeat agactgtaca aaaaaacagt 4260
cataacaagc catgaaaacc gecactgege cgttaccacc getgegtteg gtcaaggtte 4320
tggaccagtt gcgtgagege atacgctact tgcattacag tttacgaacc gaacaggett 4380
atgtcaactg ggttcgtgcece ttcateegtt tccacggtgt gegetgeact tgaacgtgtg 4440
gcctaatgag gggatcaatt ctctagaget cgetgatcag aagttectat tetctagaaa 4500

gtataggaac ttcgatggceg cctcatcect gaagccaata ggg 4543



<210> 43
<211> 5692
<212> DNA
<213> Unknown

<220>
<223> Transposon cassette.

<400> 43
ggccagatga ttaattccta atttttgttg acactctatc attgatagag ttattttacc 60

actccctatc agtgatagag aaaagtgaaa tgaatagttc gacaaaaatc tagaaataat 120
tttgtttaac tttaagaagg agatatacaa atggaacatc gtgccttcaa atggecgcaa 180
ccgetggcetg gtaataaacc gegeatctgg tatggtggtg actataacce ggatcaatgg 240
ccggaagaag tctgggatga agacgtggcea ctgatgcage aagetggegt gaacctggtg 300
agtgttgcga tttttagctg ggccaaactg gaaccggaag aaggtgtgta tgatttcgac 360
tggctggatc gtgttattga caaactggge aaagegggta tegecgttga tetggectca 420
ggtaccgcat cgeegecgat gtggatgace caggegeate cggaaatect gtgggtggat 480
tatcgtggceg acgtttgtca geegggtgec cgtcaacact ggegtgecac cageeeggtg 540
tttctggatt acgegetgaa cctgtgtcge aaaatggecg aacattataa agataatccg 600
tacgtggtta gctggceatgt ttctaacgaa tatggcetgee acaatcegttt tgattactca 660
gaagacgcag aacgcgcttt ccagaaatgg tgtgagaaaa aatatggeac gattgatgca 720
gtgaatgacg cttggggtac cgcgttttgg gcccaacgta tgaacaattt ctcggaaatt 780
atcccgecgc gettcategg cgatggtaac tttatgaate cgggtaaact getggattgg 840
aaacgtttta gctctgatge getgetggac ttctataaag cggaacgega tgeectgetg 900
gaaattgcac cgaaaccgca gaccacgaac tttatggtct ctgegggetg cacggtgetg 960
gattacgaca aatggggtca tgatgttgac ttcgtcagca atgatcatta tttttctccg 1020
ggcgaageac acttcgatga aatggcttac geggeatgtce tgaccgatgg tattgececegt 1080
aaaaacccgt ggttcctgat ggaacatagt acgtcegecg tgaactggeg teccgaccaat 1140

tatcgcctgg aaccgggega actggttcgt gatagectgg cacacctggce tatgggtgeg 1200



gacgccattt gctactttca gtggegecaa tcaaaagceag gegetgaaaa atggeatteg 1260
gcaatggttc cgcacgetgg tceggattct cagatcttee gegacgtetg tgaactggge 1320
gcggatctga ataaactgge cgacgaaggt ctgetgagta ccaaactggt gaaatccaaa 1380
gtggcgattg tttttgatta tgaaagtcag tgggccaccg aacataccge aacgecgacc 1440
caagaagtgc gtcactggac cgaaccgctg gattggtttc gtgecctgge ggataatggt 1500
ctgaccgeeg atgttgtgec ggttegeggt ccgtgggatg aatatgaage cgttgtecctg 1560
ccgtcactgg caattctgtc ggaacaaacc acgegtegeg ttegtgaata cgtcgecaat 1620
ggcggtaaac tgtttgtgac gtattacacc ggectggttg atgaccgega tcatgtctgg 1680
ctgggeggtt atccgggeag catcegtgat gtggttggtg tcegegtgga agaatttgca 1740
ccgatgggca cggatgetec gggtaccatg gaccatctgg atctggacaa cggtaccgtg 1800
gcacacgatt tcgctgacgt gattacgagc gttgeggata ccgeccacgt cgtggegtct 1860
tttaaagccg ataaatggac gggcettcgac ggtgecaccgg ctatcaccgt caatgatttt 1920
ggcgacggta aageggctta cgtgggtgec cgtetgggte gtgaaggtct ggcaaaaagt 1980
ctgecggcte tgetggaaga actgggeatt gaaaccageg ccgaagatga cegtggtgaa 2040
gtcctgegtg tggaacgege agatgaaacg ggcgaaaacc attttgtgtt cctgtttaat 2100
cgcacccacg atgttgeegt tgtcgacgtc gaaggtgaac cgetggttge aagectgget 2160
caggtcaatg aaagtgaaca caccgctgct atccaaccga acggegtget ggtegtcaaa 2220
ctgtaaacta gcataacccc ttggggcectc taaacgggtc ttgaggggtt ttttgctgaa 2280
accaatttgce ctggeggeag tagegeggtg gteccacctg accecatgee gaactcagaa 2340
gtgaaacgcc gtagegecga tggtagtgtg gggtctecce atgegagagt agggaactge 2400
caggcatcaa ataaaacgaa aggctcagtc gaaagactgg gectttcggg atccaggeeg 2460
gcctgttaac gaattaatct tccgeggegg tatcgataag cttgatggeg aaagggggat 2520
gtgctgcaag gegattaagt tgggtaacge cagggtttic ccagtcacga cgttgtaaaa 2580

cgacggccag tgaattcgag ctcggtacct accgttcgta taatgtatge tatacgaagt 2640



tatcgagctc tagagaatga tcecctectg ccactcatceg cagtactgtt gtattcatta 2700
agcatctgec gacatggaag ccatcacaaa cggcatgatg aacctgaatc gccageggea 2760
tcagcacctt gtcgecttge gtataatatt tgcccatggt gaaaacgggg gecgaagaagt 2820
tgtccatatt ggccacgttt aaatcaaaac tggtgaaact cacccaggga ttggetgaga 2880
cgaaaaacat attctcaata aaccctttag ggaaataggc caggttttca ccgtaacacg 2940
ccacatcttg cgaatatatg tgtagaaact gccggaaatc gtegtggtat tcactccaga 3000
gcgatgaaaa cgtttcagtt tgctcatgga aaacggtgta acaagggtga acactatccc 3060
atatcaccag ctcaccgtct ttcattgeca tacgtaattc cggatgagea ttcatcagge 3120
gggcaagaat gtgaataaag gccggataaa acttgtgcett atttttcttt acggtcttta 3180
aaaaggcegt aatatccagce tgaacggtct ggttataggt acattgagca actgactgaa 3240
atgcctcaaa atgttcttta cgatgecatt gggatatatc aacggtggta tatccagtga 3300
tttttttcte cattttagcet tecttagete ctgaaaatct cgacaactca aaaaatacge 3360
ccggtagtga tcttatttca ttatggtgaa agttggaacc tcttacgtge cgatcaacgt 3420
ctcattttcg ccaaaagttg gcccagggct tcceggtatc aacagggaca ccaggattta 3480
tttattctge gaagtgatct tccgtcacag gtagaatttc gacgacctge agecaagecat 3540
aacttcgtat aatgtatgct atacgaacgg taggatcctc tagagtcgac ctgcaggcat 3600
gatgtatgaa tatcctcctt agttcctatt ccgaagttcec tattctctag aaagtatagg 3660
aacttcggceg acgtctaaga aaccattatt atcatgacat taacctataa aaataggegt 3720
atcacgaggc cctttcgtct tcaagaattc tcatgtttga cagcttatca tcgataaget 3780
ttaatgcggt agtttatcac agttaaattg ctaacgcagt caggcaccgt gtatgaaatc 3840
taacaatgcg ctcatcgtca tecteggeac cgtcaccectg gatgetgtag gecataggett 3900
ggttatgceg gtactgecgg gectcttgeg ggatategte cattccgaca gecatcgecag 3960
tcactatggc gtgctgctag cgctatatge gttgatgeaa tttctatgeg caccegttct 4020

cggagcactg tccgaccgct ttggecgeceg ceccagtectg ctegettege tacttggage 4080



cactatcgac tacgcgatca tggcegaccac accegtectg tggatectct acgecggacg 4140
catcgtggec ggeatcaceg gegecacagg tgeggttget ggegectata tegecgacat 4200
caccgatggg gaagatcggg ctegecactt cgggcteatg agegcettgtt tcggegtggg 4260
tatggtggca ggeeecgtgg ccgggggact gttgggegee atctecttge atgeaccatt 4320
ccttgeggeg geggtgctea acggectcaa cctactactg ggetgettec taatgcagga 4380
gtcgcataag ggagagcegtc gaccgatgec cttgagagcec ttcaacccag tcagetectt 4440
ccggtgggeg cggggeatga ctategtege cgeacttatg actgtettct ttatcatgeca 4500
actcgtagga caggtgeegg cagegctctg ggteattttc ggegaggacce getttegetg 4560
gagcgcgacg atgatcggec tgtegettge ggtattcgga atettgeacg ccctegetca 4620
agccttegte actggtcecg ccaccaaacg tttcggegag aagcaggceca ttatcgecgg 4680
catggcggee gacgegetgg getacgtett getggegttc gegacgegag getggatgge 4740
cttceccatt atgattcettc tegettcegg cggeatcggg atgecegegt tgcaggecat 4800
gctgtccagg caggtagatg acgaccatca gggacagcett caaggatcgce tegeggetct 4860
taccagccta acttcgatca ctggaccgct gatcgtcacg gegatttatg cegectcgge 4920
gagcacatgg aacgggttgg catggattgt aggegecgece ctataccttg tetgectcce 4980
cgegttgegt cgeggtgeat ggageeggge cacctegacc tgagtggeag ggeggggegt 5040
aaggcgcgcec atttaaatga agttectatt ccgaagttec tattctctag aaagtatagg 5100
aacttcgaag cagctccage ctacacaatc getcaagacg tgtaatgetg caatctgeat 5160
gcaagcttgg cactggccac gcaaaaaggc catcecgtcag gatggecttce tgettaattt 5220
gatgcctgge agtttatgge gggegtectg cccgecacce tecegggeegt tgettcgecaa 5280
cgttcaaatc cgeteecgge ggatttgtec tactcaggag agegttcace gacaaacaac 5340
agataaaacg aaaggcccag tctttcgact gagecttteg ttttatttga tgectggecag 5400
ttcectactc tegeatgggg agaccecaca ctaccatcgg ggggecateg atgeaggtgg 5460

cacttttcgg ggaaatgtgc gcggaacccc tatttgttta tttttctaaa tacattcaaa 5520



tatgtatccg ctcatgagac aataaccctg ctgcagaggce ctgeatgeaa gettggegta 5580
atcatggtca tagctgtttc ctgtgtgaaa ttgttatccg ctcacaattc cacacaacat 5640

acgagccgga agcataaagt gtaaagectg gggtgectaa tgagtgagct aa 5692

<210> 44
<211> 28
<212> DNA
<213> Unknown

<220>
<223> PCR primer

<400> 44
aacgccgceca geggtegtea gactgteg 28

<210> 45
<211> 28
<212> DNA
<213> Unknown

<220>
<223> PCR primer

<400> 45
taagcagaag gccatcctga cggatgge 28

<210> 46
<211> 25
<212> DNA
<213> Unknown

<220>
<223> PCR primer

<400> 46
gcggecgegt cgacacgcaa aaagg 25

<210> 47
<211> 28
<212> DNA
<213> Unknown



<220>
<223> PCR primer

<400> 47
agtctgegeg tctttcaggg cttcatceg

<210> 48
<211> 31
<212> DNA
<213> Unknown

<220>
<223> PCR primer

<400> 48
gatcccatgg aagttaaaat cattggtggt c

<210> 49
<211> 33
<212> DNA
<213> Unknown

<220>
<223> PCR primer

<400> 49
gcgceggatcec ttacagtttc acccaagatt ccg

<210> 50
<211> 35
<212> DNA
<213> Unknown

<220>
<223> PCR primer

<400> 50
tataccatgg cttttaaggt ggtgcaaatt tgcgg

<210> 51
<211> 39
<212> DNA
<213> Unknown

28

31

33

35



<220>
<223> PCR primer

<400> 51
aattcggatc cttaagcegtt atacttttgg gatttcacc 39

<210> 52
<211> 58
<212> DNA
<213> Unknown

<220>
<223> PCR primer

<400> 52
ctgtctctta tacacatctc ctgaaattgg ccagatgatt aattcctaat ttttgttg 58

<210> 53
<211> 50
<212> DNA
<213> Unknown

<220>
<223> PCR primer

<400> 53
ctgtctctta tacacatctc agcattacac gtcttgagceg attgtgtagg 50

<210> 54
<211> 47
<212> DNA
<213> Unknown

<220>
<223> PCR primer

<400> 54
ctgtctctta tacacatctg ggaattgatt ctggtaccaa atgagtc 47

<210> 55
<211> 45
<212> DNA
<213> Unknown



<220>
<223> PCR primer

<400> 55
ctgtctctta tacacatctc cccaggcttt acactttatg cttec 45

<210> 56
<211> 54
<212> DNA
<213> Unknown

<220>
<223> PCR primer

<400> 56
ctgtctctta tacacatctt tactcagcaa taaactgata ttccgtcagg ctgg 54

<210> 57
<211> 55
<212> DNA
<213> Unknown

<220>
<223> PCR primer

<400> 57
ctgtctctta tacacatctt tccgttaacg tcggtagtge tgaccttgee ggagg 55



