
















































SEQUENCE LISTING

<110> Evonik Degussa GmBh

<120> MUTANT ALKB GENE

<130> 2015P00293EP

<150> EP16177711.5

<151> 2016-07-04

<160> 8

<170> PatentIn version 3.5

<210> 1

<211> 401

<212> PRT

<213> Pseudomonas putida

<400> 1

Met Leu Glu Lys His Arg Val Leu Asp Ser Ala Pro Glu Tyr Val Asp 

1               5                   10                  15

Lys Lys Lys Tyr Leu Trp Ile Leu Ser Thr Leu Trp Pro Ala Thr Pro 

20                  25                  30

Met Ile Gly Ile Trp Leu Ala Asn Glu Thr Gly Trp Gly Ile Phe Tyr 

35                  40                  45

Gly Leu Val Leu Leu Val Trp Tyr Gly Ala Leu Pro Leu Leu Asp Ala 

    50                  55                  60

Met Phe Gly Glu Asp Phe Asn Asn Pro Pro Glu Glu Val Val Pro Lys 

65                  70                  75                  80  

Leu Glu Lys Glu Arg Tyr Tyr Arg Val Leu Thr Tyr Leu Thr Val Pro 

85                  90                  95

Met His Tyr Ala Ala Leu Ile Val Ser Ala Trp Trp Val Gly Thr Gln 

100                 105                 110

Pro Met Ser Trp Leu Glu Ile Gly Ala Leu Ala Leu Ser Leu Gly Ile 

115                 120                 125
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Val Asn Gly Leu Ala Leu Asn Thr Gly His Glu Leu Gly His Lys Lys 

    130                 135                 140                 

Glu Thr Phe Asp Arg Trp Met Ala Lys Ile Val Leu Ala Val Val Gly 

145                 150                 155                 160 

Tyr Gly His Phe Phe Ile Glu His Asn Lys Gly His His Arg Asp Val 

                165                 170                 175     

Ala Thr Pro Met Asp Pro Ala Thr Ser Arg Met Gly Glu Ser Ile Tyr 

            180                 185                 190         

Lys Phe Ser Ile Arg Glu Ile Pro Gly Ala Phe Ile Arg Ala Trp Gly 

        195                 200                 205             

Leu Glu Glu Gln Arg Leu Ser Arg Arg Gly Gln Ser Val Trp Ser Phe 

    210                 215                 220                 

Asp Asn Glu Ile Leu Gln Pro Met Ile Ile Thr Val Ile Leu Tyr Ala 

225                 230                 235                 240 

Val Leu Leu Ala Leu Phe Gly Pro Lys Met Leu Val Phe Leu Pro Ile 

                245                 250                 255     

Gln Met Ala Phe Gly Trp Trp Gln Leu Thr Ser Ala Asn Tyr Ile Glu 

            260                 265                 270         

His Tyr Gly Leu Leu Arg Gln Lys Met Glu Asp Gly Arg Tyr Glu His 

        275                 280                 285             

Gln Lys Pro His His Ser Trp Asn Ser Asn His Ile Val Ser Asn Leu 

    290                 295                 300                 

Val Leu Phe His Leu Gln Arg His Ser Asp His His Ala His Pro Thr 

305                 310                 315                 320 

Arg Ser Tyr Gln Ser Leu Arg Asp Phe Pro Gly Leu Pro Ala Leu Pro 

                325                 330                 335     
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Thr Gly Tyr Pro Gly Ala Phe Leu Met Ala Met Ile Pro Gln Trp Phe 

340                 345                 350

Arg Ser Val Met Asp Pro Lys Val Val Asp Trp Ala Gly Gly Asp Leu 

355                 360                 365

Asn Lys Ile Gln Ile Asp Asp Ser Met Arg Glu Thr Tyr Leu Lys Lys 

    370                 375                 380

Phe Gly Thr Ser Ser Ala Gly His Ser Ser Ser Thr Ser Ala Val Ala 

385                 390                 395                 400 

Ser 

<210> 2

<211> 452

<212> PRT

<213> Pseudomonas putida

<400> 2

Met Ser Glu Gln Asn Ser Gln Thr Leu Ala Trp Gln Ser Met Ser Arg 

1               5                   10                  15

Asp His His Leu Ala Pro Phe Ser Asp Val Lys Gln Leu Ala Glu Lys 

20                  25                  30

Gly Pro Arg Ile Ile Thr Ser Ala Lys Gly Val Tyr Leu Trp Asp Ser 

35                  40                  45

Glu Gly Asn Lys Ile Leu Asp Gly Met Ala Gly Leu Trp Cys Val Ala 

    50                  55                  60

Val Gly Tyr Gly Arg Asp Glu Leu Ala Glu Val Ala Ser Gln Gln Met 

65                  70                  75                  80  

Lys Gln Leu Pro Tyr Tyr Asn Leu Phe Phe Gln Thr Ala His Pro Pro 

85                  90                  95

Ala Leu Glu Leu Ala Lys Ala Ile Ala Asp Val Ala Pro Gln Gly Met 

100                 105                 110
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Asn His Val Phe Phe Thr Gly Ser Gly Ser Glu Gly Asn Asp Thr Val 

        115                 120                 125             

Leu Arg Met Val Arg His Tyr Trp Ala Leu Lys Gly Lys Lys Asn Lys 

    130                 135                 140                 

Asn Val Ile Ile Gly Arg Ile Asn Gly Tyr His Gly Ser Thr Val Ala 

145                 150                 155                 160 

Gly Ala Ala Leu Gly Gly Met Ser Gly Met His Gln Gln Gly Gly Val 

                165                 170                 175     

Ile Pro Asp Ile Val His Ile Pro Gln Pro Tyr Trp Phe Gly Glu Gly 

            180                 185                 190         

Gly Asp Met Thr Glu Ala Asp Phe Gly Val Trp Ala Ala Glu Gln Leu 

        195                 200                 205             

Glu Lys Lys Ile Leu Glu Val Gly Val Asp Asn Val Ala Ala Phe Ile 

    210                 215                 220                 

Ala Glu Pro Ile Gln Gly Ala Gly Gly Val Ile Ile Pro Pro Gln Thr 

225                 230                 235                 240 

Tyr Trp Pro Lys Val Lys Glu Ile Leu Ala Arg Tyr Asp Ile Leu Phe 

                245                 250                 255     

Val Ala Asp Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Glu Trp Phe 

            260                 265                 270         

Gly Thr Asp Tyr Tyr Asp Leu Lys Pro Asp Leu Met Thr Ile Ala Lys 

        275                 280                 285             

Gly Leu Thr Ser Gly Tyr Ile Pro Met Gly Gly Val Ile Val Arg Asp 

    290                 295                 300                 

Glu Val Ala Lys Val Ile Ser Glu Gly Gly Asp Phe Asn His Gly Phe 

305                 310                 315                 320 
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Thr Tyr Ser Gly His Pro Val Ala Ala Ala Val Gly Leu Glu Asn Leu 

                325                 330                 335     

Arg Ile Leu Arg Asp Glu Gln Ile Ile Gln Gln Val His Asp Lys Thr 

            340                 345                 350         

Ala Pro Tyr Leu Gln Gln Arg Leu Arg Glu Leu Ala Asp His Pro Leu 

        355                 360                 365             

Val Gly Glu Val Arg Gly Leu Gly Met Leu Gly Ala Ile Glu Leu Val 

    370                 375                 380                 

Lys Asp Lys Ala Thr Arg Ala Arg Tyr Glu Gly Lys Gly Val Gly Met 

385                 390                 395                 400 

Ile Cys Arg Gln His Cys Phe Asp Asn Gly Leu Ile Met Arg Ala Val 

                405                 410                 415     

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

            420                 425                 430         

Ile Asp Glu Leu Val Glu Lys Ala Arg Lys Cys Leu Asp Leu Thr Tyr 

        435                 440                 445             

Glu Ala Val Arg 

    450         

<210>  3

<211>  1206

<212>  DNA

<213>  Pseudomonas putida

<400>  3

atgcttgaga aacacagagt tctggattcc gctccagagt acgtagataa aaagaaatat       60

ctctggatac tatcaacttt gtggccggct actccgatga tcggaatctg gcttgcaaat      120

gaaactggtt gggggatttt ttatgggctg gtattgctcg tatggtacgg cgcacttcca      180

ttgcttgatg cgatgtttgg tgaggacttt aataatccgc ctgaagaagt ggtgccgaaa      240

ctagagaagg agcggtacta tcgagttttg acatatctaa cagttcctat gcattacgct      300
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gcattaattg tgtcagcatg gtgggtcgga actcagccaa tgtcttggct tgaaattggt      360

gcgcttgcct tgtcactggg tatcgtgaac ggactagcgc tcaatacagg acacgaactc      420

ggtcacaaga aggagacttt tgatcgttgg atggccaaaa ttgtgttggc tgtcgtaggg      480

tacggtcact tctttattga gcataataag ggtcatcacc gtgatgtcgc tacaccgatg      540

gatcctgcaa catcccggat gggagaaagc atttataagt tttcaatccg tgagatccca      600

ggagcattta ttcgtgcttg ggggcttgag gaacaacgcc tttcgcgccg tggccaaagc      660

gtttggagtt tcgataatga aatcctccaa ccaatgatca tcacagttat tctttacgcc      720

gttctccttg ccttgtttgg acctaagatg ctggtgttcc tgccgattca aatggctttc      780

ggttggtggc agctgaccag tgcgaactat attgaacatt acggcttgct ccgtcaaaaa      840

atggaggacg gtcgatatga gcatcaaaag ccgcaccatt cttggaatag taatcacatc      900

gtctctaatc tagtgctgtt ccaccttcag cggcactcgg atcaccacgc gcatccaaca      960

cgttcttatc agtcacttcg ggattttccc ggcctgccgg ctcttccgac gggttaccct     1020

ggtgcatttt tgatggcgat gattcctcag tggtttagat cagttatgga tcccaaggta     1080

gtagattggg ctggtggtga ccttaataag atccaaattg atgattcgat gcgagaaacc     1140

tatttgaaaa aatttggcac tagtagtgct ggtcatagtt cgagtacctc tgcggtagca     1200

tcgtag                                                                1206

<210>  4

<211>  6837

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Vector pJ294_alaDH_B.s._TA_C.v

<400>  4

ctagattatt aggcgaggcc acgcgctttg agggtctgtt caaattcttc gaggcaacgt       60

tccgccacgg cgagcatttc atccacttcc gcacgggtca taacgagcgg cggtgcagac      120

acaatgtgat cgccgcacgc acgcataatg aggttgttgc gaaaaaaaat atcgcggcag      180

agggtgccaa tttcgccaaa atccggaaag agttcacgtt tcgctttgtt tttcacgagg      240

gtaaacgcct gcaccatgcc cacgccacgc acatcatcca catgttcaaa acggctaaag      300

gtttcacgcc aacgtttctg catatacggg ccaatatcat ctttcacacg ctgcacaatg      360
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ccttcatcac ggagcgccgc aacattcgca tgcgccaccg ccgcacacac cggatggccg 420

ctataggtaa agccatggtt aaaatcaccg cccgcaatga gaccttccgc aacacgtttg 480

cccacaaaca ccgcgccaat cgggagatag ccgctgctga ggcctttcgc cgcggtaaag 540

aggtccggct gaaagccaaa atgctgatgg ccaaaccatt cgccggtacg gccaaagccg 600

caaatcactt catccgcaac gaggagcaca tcatatttgc ggcaaatacg ttcaatttcc 660

ggccaatagg ttgccggcgg aacaatcaca ccgcccgcac cctgaatcgg ttcgcccaca 720

aacgccgcca ctttatccgc gccgatttcg agaatttttt cttcgagcca acgcgccgca 780

accacgccaa attcatccgg ggtcatatct ttgccatgtt tataccacca cggctgttca 840

atatgcgcca tgcccggaat cgggagatcg ccctgttcat gcatatattt catgccgccg 900

aggctcgcac cgccaatggt gctgccgtga tagccgttcc aacggccaat gagggttttt 960

ttttccggtt tgccctgcac atcccaataa cgacgcacca tacgaatcat ggtatccacg 1020

ctttcgctgc cgctgttggt ataaaacaca cgatcaaaac ctgccggggt aacttcggcg 1080

aggaggctgc tgagttccac caccgccgga tgggtggttt taaagaaggt gttataaaac 1140

gggagttctt ccatctgacg acgcgccgct tccgcaaaat ctttacggcc atagcccacg 1200

ttcacgcacc agaggcccgc catgccatca ataattttgt tgccttcgct atcccagaga 1260

tacacgcctt cgccacgggt catcacacgc gcacccgcct gattgaggct cgcggtatcg 1320

gtaaacggat ggagatgatg cgccgcatcg agttcacgcc actgagaggt ggtacgctgt 1380

ttctgcatat tatatctcct taaagcttta agcacccgcc acagatgatt catcctgtaa 1440

agctttctcg gcaggaacat actcatagcc tagatctctt gctacagctt cataggtcac 1500

gtgtccgttt gcggtgttta aacccgctct cagtgccgta ttgtctgcga gcgcttttac 1560

tgcccctttg ttcgcgattt gcagcgcgta tggaacagta acgttagtca gggcgattgt 1620

tgatgtacga gggactgcgc ctggcatgtt cgctacagca taatgcacaa ccccgtgttt 1680

ttcatatgtt ggctgatcat gtgttgtgat atggtcgaca gtttcgacga tgccgccttg 1740

gtcgatcgct acatcaacaa taactgaacc gggtttcatt tgttttacca tttcctcagt 1800

gacaagagtc ggagctttag cacccggaat taataccgcg caaatgagga gatccgcttc 1860

cgccacagca tcagcaatat tgaccggatt agaaattaac gttttaatct gatggccgaa 1920
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gatgtcatca agctggcgca agcggtctgc gtttaagtca atgatcgtca catctgcacc 1980

gaggccgaca gccattttcg ccgcgtttgt cccgacaacg cctcctccga taattgttac 2040

ttttccgcgg gaaacgccag gcaccccggc aagcagaatg ccttttccgc ctttaggctt 2100

ttctaagaat tgagcgccga tttgcgctgc cattctgccc gcaacctctg acattggcgt 2160

cagaagaggc aatgtccggc cttcactgac cgtttcatat gcgatggcag ttactccttt 2220

atccttcaag gcctgtgcaa gctcaggctc agctgctaaa tgaaggtacg taaacagcac 2280

aagtcctttg cgaaaataaa catattcttc cggcagcggt tcttttactt tcatgaccat 2340

ttcggcgtcc cagacctgct tcggatcagc aatgatttcc gctcctgctg actcataggc 2400

ttcattttca aatccgcttc caaggcccgc gcctgtttca accagcaccc ggtggccgtt 2460

tgaaatgagc tgagaaacgc ccccgggtgt taatgcgaca cggttttcat tgttttttat 2520

ctctttagga acccctatga tcattatgcc actctccttg gttcctagat cctgtgtgaa 2580

attgttattg ttatccgctc acaattccac acattatacg agccggaagc ataaagtgtc 2640

aagcctgggg tgcctaatga gtgagctaac ttacattaat tgcgttgcgc tcactgcccg 2700

catatctatg agccgggctg aatgatcgac cgagacaggc cctgcggggc tgcaggatcc 2760

gcggccgcct cgagaaaatg aagggaagtt cctatactta ctagagaata ggaacttcta 2820

tagggagtcg aataagggcg acacaaaagg tattctaaat gcataataaa tactgataac 2880

atcttatagt ttgtattata ttttgtatta tcgttgacat gtataatttt gatatcaaaa 2940

actgattttc cctttattat tttcgagatt tattttctta attctcttta acaaactaga 3000

aatattgtat atacaaaaaa tcataaataa tagatgaata gtttaattat aggtgttcat 3060

caatcgaaaa agcaacgtat cttatttaaa gtgcgttgct tttttctcat ttataaggtt 3120

aaataattct catatatcaa gcaaagtgac aggcgccctt aaatattctg acaaatgctc 3180

tttccctaaa ctccccccat aaaaaaaccc gccgaagcgg gtttttacgt tatttgcgga 3240

ttaacgatta ctcgttatca gaaccgccca ggatgcctgg cagttcccta ctctcgccgc 3300

tgcgctcggt cgttcggctg cgggacctca gcgctagcgg agtgtatact ggcttactat 3360

gttggcactg atgagggtgt cagtgaagtg cttcatgtgg caggagaaaa aaggctgcac 3420

cggtgcgtca gcagaatatg tgatacagga tatattccgc ttcctcgctc actgactcgc 3480

tacgctcggt cgttcgactg cggcgagcgg aaatggctta cgaacggggc ggagatttcc 3540
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tggaagatgc caggaagata cttaacaggg aagtgagagg gccgcggcaa agccgttttt 3600

ccataggctc cgcccccctg acaagcatca cgaaatctga cgctcaaatc agtggtggcg 3660

aaacccgaca ggactataaa gataccaggc gtttccccct ggcggctccc tcgtgcgctc 3720

tcctgttcct gcctttcggt ttaccggtgt cattccgctg ttatggccgc gtttgtctca 3780

ttccacgcct gacactcagt tccgggtagg cagttcgctc caagctggac tgtatgcacg 3840

aaccccccgt tcagtccgac cgctgcgcct tatccggtaa ctatcgtctt gagtccaacc 3900

cggaaagaca tgcaaaagca ccactggcag cagccactgg taattgattt agaggagtta 3960

gtcttgaagt catgcgccgg ttaaggctaa actgaaagga caagttttgg tgactgcgct 4020

cctccaagcc agttacctcg gttcaaagag ttggtagctc agagaacctt cgaaaaaccg 4080

ccctgcaagg cggttttttc gttttcagag caagagatta cgcgcagacc aaaacgatct 4140

caagaagatc atcttattaa tcactgcccg ctttccagtc gggaaacctg tcgtgccagc 4200

tgcattaatg aatcggccaa cgcgcgggga gaggcggttt gcgtattggg cgccagggtg 4260

gtttttcttt tcaccagtga gactggcaac agctgattgc ccttcaccgc ctggccctga 4320

gagagttgca gcaagcggtc cacgctggtt tgccccagca ggcgaaaatc ctgtttgatg 4380

gtggttaacg gcgggatata acatgagcta tcttcggtat cgtcgtatcc cactaccgag 4440

atatccgcac caacgcgcag cccggactcg gtaatggcgc gcattgcgcc cagcgccatc 4500

tgatcgttgg caaccagcat cgcagtggga acgatgccct cattcagcat ttgcatggtt 4560

tgttgaaaac cggacatggc actccagtcg ccttcccgtt ccgctatcgg ctgaatttga 4620

ttgcgagtga gatatttatg ccagccagcc agacgcagac gcgccgagac agaacttaat 4680

gggcccgcta acagcgcgat ttgctggtga cccaatgcga ccagatgctc cacgcccagt 4740

cgcgtaccgt cctcatggga gaaaataata ctgttgatgg gtgtctggtc agagacatca 4800

agaaataacg ccggaacatt agtgcaggca gcttccacag caatggcatc ctggtcatcc 4860

agcggatagt taatgatcag cccactgacg cgttgcgcga gaagattgtg caccgccgct 4920

ttacaggctt cgacgccgct tcgttctacc atcgacacca ccacgctggc acccagttga 4980

tcggcgcgag atttaatcgc cgcgacaatt tgcgacggcg cgtgcagggc cagactggag 5040

gtggcaacgc caatcagcaa cgactgtttg cccgccagtt gttgtgccac gcggttggga 5100
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atgtaattca gctccgccat cgccgcttcc actttttccc gcgttttcgc agaaacgtgg     5160

ctggcctggt tcaccacgcg ggaaacggtc tgataagaga caccggcata ctctgcgaca     5220

tcgtataacg ttactggttt catattcacc accctgaatt gactctcttc cgggcgctat     5280

catgccatac cgcgaaaggt tttgcgccat tcgatggcgc gccgctttta ccaatgctta     5340

atcagtgagg cacctatctc agcgatctgt ctatttcgtt catccatagt tgcctgactc     5400

cccgtcgtgt agataactac gatacgggag ggcttaccat ctggccccag cgctgcgatg     5460

ataccgcgag aaccacgctc accggctccg gatttatcag caataaacca gccagccgga     5520

agggccgagc gcagaagtgg tcctgcaact ttatccgcct ccatccagtc tattaattgt     5580

tgccgggaag ctagagtaag tagttcgcca gttaatagtt tgcgcaacgt tgttgccatc     5640

gctacaggca tcgtggtgtc acgctcgtcg tttggtatgg cttcattcag ctccggttcc     5700

caacgatcaa ggcgagttac atgatccccc atgttgtgca aaaaagcggt tagctccttc     5760

ggtcctccga tcgttgtcag aagtaagttg gccgcagtgt tatcactcat ggttatggca     5820

gcactgcata attctcttac tgtcatgcca tccgtaagat gcttttctgt gactggtgag     5880

tactcaacca agtcattctg agaatagtgt atgcggcgac cgagttgctc ttgcccggcg     5940

tcaatacggg ataataccgc gccacatagc agaactttaa aagtgctcat cattggaaaa     6000

cgttcttcgg ggcgaaaact ctcaaggatc ttaccgctgt tgagatccag ttcgatgtaa     6060

cccactcgtg cacccaactg atcttcagca tcttttactt tcaccagcgt ttctgggtga     6120

gcaaaaacag gaaggcaaaa tgccgcaaaa aagggaataa gggcgacacg gaaatgttga     6180

atactcatat tcttcctttt tcaatattat tgaagcattt atcagggtta ttgtctcatg     6240

agcggataca tatttgaatg tatttagaaa aataaacaaa taggggtcag tgttacaacc     6300

aattaaccaa ttctgaacat tatcgcgagc ccatttatac ctgaatatgg ctcataacac     6360

cccttgtttg cctggcggca gtagcgcggt ggtcccacct gaccccatgc cgaactcaga     6420

agtgaaacgc cgtagcgccg atggtagtgt ggggactccc catgcgagag tagggaactg     6480

ccaggcatca aataaaacga aaggctcagt cgaaagactg ggcctttcgc ccgggctaat     6540

tatggggtgt cgcccttatt cgactctata gtgaagttcc tattctctag tagtatagga     6600

acttctgaag tggggctcga gggccggccc agccgtcaag gttaaggctg gccatatcag     6660

cgactgaaaa gcggccagcc tcggccttgt ttgacgtata accaaagcca ccgggcaacc     6720
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aatagccctt gtcacttttg atcaggtaga ccgaccctga agcgcttttt tcgtattcca     6780

taaaaccccc ttctgtgcgt gagtactcat agtataacag gcgtgagtac caacgct        6837

<210>  5

<211>  12348

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Vector pBT10_alkL

<400>  5

gggaagccct gcaaagtaaa ctggatggct ttcttgccgc caaggatctg atggcgcagg       60

ggatcaagat ctgatcaaga gacaggatga ggatcgtttc gcatgattga acaagatgga      120

ttgcacgcag gttctccggc cgcttgggtg gagaggctat tcggctatga ctgggcacaa      180

cagacaatcg gctgctctga tgccgccgtg ttccggctgt cagcgcaggg gcgcccggtt      240

ctttttgtca agaccgacct gtccggtgcc ctgaatgaac tgcaggacga ggcagcgcgg      300

ctatcgtggc tggccacgac gggcgttcct tgcgcagctg tgctcgacgt tgtcactgaa      360

gcgggaaggg actggctgct attgggcgaa gtgccggggc aggatctcct gtcatctcac      420

cttgctcctg ccgagaaagt atccatcatg gctgatgcaa tgcggcggct gcatacgctt      480

gatccggcta cctgcccatt cgaccaccaa gcgaaacatc gcatcgagcg agcacgtact      540

cggatggaag ccggtcttgt cgatcaggat gatctggacg aagagcatca ggggctcgcg      600

ccagccgaac tgttcgccag gctcaaggcg cgcatgcccg acggcgagga tctcgtcgtg      660

acccatggcg atgcctgctt gccgaatatc atggtggaaa atggccgctt ttctggattc      720

atcgactgtg gccggctggg tgtggcggac cgctatcagg acatagcgtt ggctacccgt      780

gatattgctg aagagcttgg cggcgaatgg gctgaccgct tcctcgtgct ttacggtatc      840

gccgctcccg attcgcagcg catcgccttc tatcgccttc ttgacgagtt cttctgagcg      900

ggactctggg gttcgaaatg accgaccaat cgattggtaa ctgtcagacc aagtttactc      960

atatatactt tagattgatt taaaacttca tttttaattt aaaaggatct aggtgaagat     1020

cctttttgat aatctcatga ccaaaatccc ttaacgtgag ttttcgttcc actgagcgtc     1080

agaccccgta gaaaagatca aaggatcttc ttgagatcct ttttttctgc gcgtaatctg     1140
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ctgcttgcaa acaaaaaaac caccgctacc agcggtggtt tgtttgccgg atcaagagct     1200

accaactctt tttccgaagg taactggctt cagcagagcg cagataccaa atactgtcct     1260

tctagtgtag ccgtagttag gccaccactt caagaactct gtagcaccgc ctacatacct     1320

cgctctgcta atcctgttac cagtggctgc tgccagtggc gataagtcgt gtcttaccgg     1380

gttggactca agacgatagt taccggataa ggcgcagcgg tcgggctgaa cggggggttc     1440

gtgcacacag cccagcttgg agcgaacgat ctacaccgaa ctgagatacc tacagcgtga     1500

gctatgagaa agcgccacgc ttcccgaagg gagaaaggcg gacaggtatc cggtaagcgg     1560

cagagtcgga acaggagagc gcacgaggga gcttccaggg ggaaacgcct ggtatcttta     1620

tagtcctgtc gggtttcgcc acctctgact tgagcgtcga tttttgtgat gctcgtcagg     1680

ggggcggagc ctatggaaaa acgccagcaa cgcggccttt ttacggttcc tggccttttg     1740

ctggcctttt gctcacatgt tctttcctgc gttatcccct gattctgtgg ataaccgtat     1800

taccgccttt gagtgagctg ataccgctcg ccgcagccga acgaccgagc gcagcgagtc     1860

agtgagcgag gaagcggaag agcgcctgat gcggtatttt ctccttacgc atctgtgcgg     1920

tatttcacac cgcatagggg atctccaatc gtgccttggc gcagcgacag ccctcggtcc     1980

cccagatagc cattgatctt ctctcgcctg tcccctcagt tcagtaattt cctgcatttg     2040

cctgtttcca gtcggtagat attccacaaa acagcaggga agcagcgctt ttccgctgca     2100

taaccctgct tcggggtcat tatagcgatt ttttcggtat atccatcctt tttcgcacga     2160

tatacaggat tttgccaaag ggttcgtgta gactttcctt ggtgtatcca acggcgtcag     2220

ccgggcagga taggtgaagt aggcccaccc gcgagcgggt gttccttctt cactgtccct     2280

tattcgcacc tggcggtgct caacgggaat cctgctctgc gaggctggcc ggctaccgcc     2340

ggcgtaacag atgagggcaa gcggatggct gatgaaacca agccaaccag gaagggcagc     2400

ccacctatca aggtgtactg ccttccagac gaacgaagag cgattgagga aaaggcggcg     2460

gcggccggca tgagcctgtc ggcctacctg ctggccgtcg gccagggcta caaaatcacg     2520

ggcgtcgtgg actatgagct cgagaacgct taccgccaac acagcagtgt atttgaataa     2580

gagctcgaac atgatcggat ctcccatttc agcaagggaa atcccaccat agccaccacc     2640

gatttatgtg gcgtagaaaa cggtcatcac caaatatggc aatacttccc cgcccaagcg     2700

ccacataaca gcctgggcca cattttacgc ggtagttccg cacgtacgga gtgcgggggg     2760
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cggcaggtaa ctgccgtccc tatcgcgacc gttggttcga gtggctgagc atcattgcta     2820

atcaggtaat tttatactcc ctgcaagcgc accttgacgt ttaggcaaat ttattgtctc     2880

agttgcaatc agtcgctcct gcttgtacgc aaggacttct agttcaagag tttcgttatt     2940

aattgcaaca acgagtttat cgtagtcctt tagagcacca agtccttgca gcgccatccc     3000

tttaagatca gaccagaacc gtggtggggt tggtgctggt gttgatgtgc cacagatgct     3060

acttgcgaca atttgagcgt gtgtaaccgc attatgaatt gtctctaaac gtaccatcgt     3120

tccccaaaaa ggatttctag ccattgcgca gtcgccgatt gcatatatac ttgtatccga     3180

tgtacacatc tgatcatcga ccacaacacc attactcact tcaagggccg cctcagttgc     3240

cagctctagc tctgggatag caccgattcc aactacaatc agatccgcct gaatttcttc     3300

tccactttca agtacgcatt gttcaacatg gccattcctg ccctttatag acgttaattt     3360

cgcattcagc ttgaactcaa ttccttcagc ctccaggcgg gctctgacta agtttgctgc     3420

tgccggcgta accacgcgcg ccattacacg cggggcggct tctatcactg tgaccctctt     3480

ccctaagccc accgcagctg aggcgacttc aagcccgatt actccgccgc ccaacacaac     3540

aacagacgca ctctccacaa gtttcctacg taaatttttg gcgtcttcca tactgcgtaa     3600

atagcagacc ccagacagtt cagacccctc gcaggttaac ctacgtgcgc tagcacctgt     3660

tgcaagaatc aatttttcat acgcgtattc ttttccatct ttagaagaaa ctatcttacg     3720

ccccacgtcg attgatacaa tcggtgtatt taacgaaatg gtaatattgt tattcgtata     3780

aaaaccttct ggctttaatg gcactgcgga ttctgcaatc tcacttgtca gaaaagcctt     3840

ggatagagga ggccgctgat aaggcgccac agactccctg ctaaaaatcc taatttcccc     3900

tttataacca tattgacgaa gccagaacgc agcatttact ccagctgtac cagcgccaac     3960

aacaacgatt gccataattc tctctccggt atacttttca ctatatcact taatgccgat     4020

tattttagat aattccttga cgctcagctt caattgttgc ttgcgtgcga ttcactacat     4080

tcaaggtggc aaatattttc ctcatatgcc actttatagc atcttcggtg acatgcatat     4140

ttgttgctat ttgtttgttt gagcacccct cttttacaag cctcaagaca gcaatctgct     4200

tccgtgtcaa taaagcgtca gctttattct ctgcggactt tccaatctca actattcgcg     4260

gaagactaaa agccccaatc gcttgatcta aattaactgc tgtgaaggct tcacatgaag     4320
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ccggtattat tcgctcaatt aaacatactt catcaagaac tgtttgaaag cattgaagct     4380

gttttgctat ctccactgca taaacaatgt taagctgagc cttttttaaa tcaccggcac     4440

ctgcctgcgc tccggccaaa cacaataatc cacggacttc cagctggccc gcgttaattt     4500

tacgggcttg ctgaatagcc aataacgctc tgtgcgcggc actatgaaag ttccgatctc     4560

gggaaagcac tagtgattga acaagcagca ggcgtgcttt taggggggct gagtgctgtc     4620

cggagaaaat cttatgatct tcaagagttt ttaaattatt tatgcccgtt atgccttgac     4680

agactaagcg ctgatagatc tcaatttggc tcataacttc caatcttggt agattttttt     4740

caaccgcatg cgccttcgcc cactccaata tctcaatgga gccatttagg tcactccttc     4800

caagccgcca agctgacaca gcacggcata cggaaaaaaa cacgtctgtc accccgtgat     4860

tggaaatgaa ctctaaaatt ttggagagct tttcttctga ggtgtccaag cagcgcaatt     4920

cataatgtaa ctcaagctct agagcgtcaa acattttcga agtaaactcg gattccatca     4980

tctgcgcgcg actgtctgtg cgtgcttgag ttataatctg cctcgcccag cccatttttc     5040

cgcttgctag ggcttgttga aacctcgcga catacagcca accaaaagca aaattttgtt     5100

ttgcaaattt attcacggct tgggcctgag ccagcacctt ctccaactct gcaaatctat     5160

actcactggc aaaaataaaa gccaaacagg ttagcgcggc cccttttcca actgcgtttg     5220

aatccccaaa taaactaatc cacttattac agagctcctc actcgaaagc atttcatctt     5280

tcgttgcttt acctattgca agcacaagct gcagccattc cttttcttgc catttatttt     5340

ttttatcgga ttgtgaagat aggtctttaa ttaacttctc tgctcgcgcg ccttgctgac     5400

tgaaatacaa tacccacgcg taactaataa gcactatggg ttttttgtgc caggcctgct     5460

tcggcagctc taacagccac tgtctcagcg catctatttc gccctgacga aatgacaaat     5520

ctaaaattat tctctcagac atgctgactg cccagcgaca gtcattcgcc cgtagggata     5580

ttcgtattgc atactggtat tcacctctac gccaatgcca gaaagctgca cgcttaagca     5640

ggtaggatct tttagcagga ttttcagtcc aagtaatttc tcgtagaaaa ttacgcagta     5700

ctggatgcag tgtaaactgc gctggctcac cgctcacatg gcgaagcaac atgtaattag     5760

tgcttaaata cttaatacat gagaccccat tgacgcattt gaatacataa ttgtattgat     5820

caggcgtcac gaaatcgagc aatgaagaat ttgcaagaaa aacacgatag cgctcgggaa     5880

tcgcctcaaa tatttcatcc ctaaagtaat tgtctacttc aactactgct gaaatatgct     5940
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tggccggcaa ctcacgcttt aacaaaaaaa ctacaagagc aggccacccc tcaacttctt     6000

gcaccaaggt ctctatctgt tcttcaggaa ctccaagaac agactctgcc tccgctaacg     6060

ccaccgcctc ttctgcgcta aaggccaagt ctttctcggt gtactcccgc atagcgcctg     6120

caagtttaag ctgcgagaac ccttttattg tattgcctgc aactgcaaac ctgatatttt     6180

ttggtgtatt taacataaac tccataagtg cgtgcaacaa cggcaagtct aagtcatgat     6240

taatattatc caaacaaact agcgtttcta tctcgttatt cgaggtgctc tgccaaagac     6300

tagatgcaag gtctcgcaag agcgcaggct tgctcacacc ctctctcaca cggctgaatt     6360

ttaccatttc gaaagtttca agctgctcaa taatctctgc gcagatatca aattcactgt     6420

aagaactggc tcttaaagaa agccacactg caggacgtcc ggctgttctg tggcgtagcc     6480

actcgaacgc aagagcaacg gttttcccat atccaggtgg ggctctgtaa aggcatactc     6540

tgggagcggc tccatccgcg atactcaatc ttggccgata tatgcaacta tgaactttgg     6600

cacttactag agtcgtaatt tgatccgctc cgaccttagc gaccgggaaa tcattattta     6660

ttattatttt cattatgcta ttctcgcgcc agctgactgg aaattttcac cataggttac     6720

ggtgttaaat attaaaacta cacttaagtg tagtcggcat gatcggtggt gcaaaatatt     6780

tactagggaa ggtctgaagt aggccgctat ttctggccga cttcggcctt cgccgatttt     6840

gaagacgggc accgggtcaa aatcgaccag atagctcgct catttcggtg ctttcagccg     6900

tcgcgagtag ctcgcggtac ctggcatgct tgcggccagc tcgtgttttt ccagcagacg     6960

acggagcaaa aactacccgt aggtgtagtt ggcgcaagcg tccgattagc tcaggtttaa     7020

gatgtcgaga gtgagagtgg gcggcttaac tttctcagtt aggcataaaa ttacgtctta     7080

aatctcgtag cgactaattt aataaaaatt ggagaattcc atatgcttga gaaacacaga     7140

gttctggatt ccgctccaga gtacgtagat aaaaagaaat atctctggat actatcaact     7200

ttgtggccgg ctactccgat gatcggaatc tggcttgcaa atgaaactgg ttgggggatt     7260

ttttatgggc tggtattgct cgtatggtac ggcgcacttc cattgcttga tgcgatgttt     7320

ggtgaggact ttaataatcc gcctgaagaa gtggtgccga aactagagaa ggagcggtac     7380

tatcgagttt tgacatatct aacagttcct atgcattacg ctgcattaat tgtgtcagca     7440

tggtgggtcg gaactcagcc aatgtcttgg cttgaaattg gtgcgcttgc cttgtcactg     7500
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ggtatcgtga acggactagc gctcaataca ggacacgaac tcggtcacaa gaaggagact     7560

tttgatcgtt ggatggccaa aattgtgttg gctgtcgtag ggtacggtca cttctttatt     7620

gagcataata agggtcatca ccgtgatgtc gctacaccga tggatcctgc aacatcccgg     7680

atgggagaaa gcatttataa gttttcaatc cgtgagatcc caggagcatt tattcgtgct     7740

tgggggcttg aggaacaacg cctttcgcgc cgtggccaaa gcgtttggag tttcgataat     7800

gaaatcctcc aaccaatgat catcacagtt attctttacg ccgttctcct tgccttgttt     7860

ggacctaaga tgctggtgtt cctgccgatt caaatggctt tcggttggtg gcagctgacc     7920

agtgcgaact atattgaaca ttacggcttg ctccgtcaaa aaatggagga cggtcgatat     7980

gagcatcaaa agccgcacca ttcttggaat agtaatcaca tcgtctctaa tctagtgctg     8040

ttccaccttc agcggcactc ggatcaccac gcgcatccaa cacgttctta tcagtcactt     8100

cgggattttc ccggcctgcc ggctcttccg acgggttacc ctggtgcatt tttgatggcg     8160

atgattcctc agtggtttag atcagttatg gatcccaagg tagtagattg ggctggtggt     8220

gaccttaata agatccaaat tgatgattcg atgcgagaaa cctatttgaa aaaatttggc     8280

actagtagtg ctggtcatag ttcgagtacc tctgcggtag catcgtagtt atgtgagcac     8340

gcagagcccg gcggtcgata tttacaataa gtgcttcaat tttatgtgcg gcgttgaaag     8400

ctctcacaaa gagtgcactt cgctaaagtg ctgagggttg attgcctctc tgtaattgct     8460

ttgaaggcga cctgctccga tagttacact ctgatgaagt tgtcggagca gcgactaacg     8520

ctgagttaat aggagagtgg gagaatgtca aggtaccagt gtccagattg tcagtatatc     8580

tatgatgaaa ataaggggga gccgcacgaa ggtttccacc cgaacaccag ctggaatgat     8640

atccccaaag attgggcatg cccggactgc gcagttcgag acaaggtgga ctttatcttt     8700

ctcgcggatt ctccctcgaa agaaacacag ctaggggtga atagtcagct tgccaactcg     8760

gaaagtggta tttcagatgc tactccaact ggaatggcag ttttggccgc agaattagtg     8820

atcccactta atcaagaaaa taaaaatgag ggctgtgcgg ctaagactga agttcttgat     8880

caggcgagca ccccacaggt tgtaagaaaa tcttccacaa ggaagaagat gagaaataaa     8940

taacgcaaat ttgccgcaac gcaaaataac aatttgacat ggtgatgagt atggctagct     9000

ataaatgccc ggattgtaat tatgtttatg atgagagtgc gggtaatgtg catgaggggt     9060

tttctccagg tacgccttgg caccttattc ctgaggattg gtgctgcccc gattgcgccg     9120
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ttcgagacaa gcttgacttc atgttaattg agagcggcgt aggtgaaaag ggcgtcacct 9180

caacccatac ttcgccaaat ttatccgagg ttagtggcac aagtttaact gctgaagcag 9240

tggttgcgcc gacaagctta gagaaattgc ctagtgccga cgttaaaggc caagatctat 9300

ataaaactca acctccaagg tctgatgccc aaggcgggaa agcatacttg aagtggatat 9360

gtattacttg tggccatata tatgatgagg cgttgggcga tgaggccgag ggttttactc 9420

caggtactcg ctttgaggat attcctgatg actggtgctg tccggattgc ggggctacga 9480

aagaagacta tgtgctctac gaggaaaagt gaagattaaa acttcaagtc attctaggta 9540

attcaggaca aaataaaaat gaccatacca attagcctag ccaagttaaa ctctagtgcc 9600

gatacccatt cagcgcttgt cgacctgtaa cgacaacaaa acgagggtag cacaatgagt 9660

ttttctaatt ataaagtaat cgcgatgccg gtgttggttg ctaattttgt tttgggggcg 9720

gccactgcat gggcgaatga aaattatccg gcgaaatctg ctggctataa tcagggtgac 9780

tgggtcgcta gcttcaattt ttctaaggtc tatgtgggtg aggagcttgg cgatctaaat 9840

gttggagggg gggctttgcc aaatgctgat gtaagtattg gtaatgatac aacacttacg 9900

tttgatatcg cctattttgt tagctcaaat atagcggtgg atttttttgt tggggtgcca 9960

gctagggcta aatttcaagg tgagaaatca atctcctcgc tgggaagagt cagtgaagtt    10020

gattacggcc ctgcaattct ttcgcttcaa tatcattacg atagctttga gcgactttat    10080

ccatatgttg gggttggtgt tggtcgggtg ctattttttg ataaaaccga cggtgctttg    10140

agttcgtttg atattaagga taaatgggcg cctgcttttc aggttggcct tagatatgac    10200

cttggtaact catggatgct aaattcagat gtgcgttata ttcctttcaa aacggacgtc    10260

acaggtactc ttggcccggt tcctgtttct actaaaattg aggttgatcc tttcattctc    10320

agtcttggtg cgtcatatgt tttctaagta atcaggtctg tcactgtcgc aggtcgacct    10380

gcagccaagc ttctgttttg gcggatgaga gaagattttc agcctgatac agattaaatc    10440

agaacgcaga agcggtctga taaaacagaa tttgcctggc ggcagtagcg cggtggtccc    10500

acctgacccc atgccgaact cagaagtgaa acgccgtagc gccgatggta gtgtggggtc    10560

tccccatgcg agagtaggga actgccaggc atcaaataaa acgaaaggct cagtcgaaag    10620

actgggcctt tcgttttatc tgttgtttgt cggtgaacgc tctcctgagt aggacaaatc    10680
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cgccgggagc ggatttgaac gttgcgaagc aacggcccgg agggtggcgg gcaggacgcc    10740

cgccataaac tgccaggcat caaattaagc agaaggccat cctgacggat ggcctttttg    10800

cgtttctaca aactcttttg tttatttttc taaatacatt caaatatgta tccgctcatg    10860

agacaataac cctgataaat gcttcaataa tgcagcctga aaggcaggcc gggccgtggt    10920

ggccacggcc tctaggccag atccagcggc atctgggtta gtcgagcgcg ggccgcttcc    10980

catgtctcac cagggcgagc ctgtttcgcg atctcagcat ctgaaatctt cccggccttg    11040

cgcttcgctg gggccttacc caccgccttg gcgggcttct tcggtccaaa actgaacaac    11100

agatgtgtga ccttgcgccc ggtctttcgc tgcgcccact ccacctgtag cgggctgtgc    11160

tcgttgatct gcgtcacggc tggatcaagc actcgcaact tgaagtcctt gatcgaggga    11220

taccggcctt ccagttgaaa ccactttcgc agctggtcaa tttctatttc gcgctggccg    11280

atgctgtccc attgcatgag cagctcgtaa agcctgatcg cgtgggtgct gtccatcttg    11340

gccacgtcag ccaaggcgta tttggtgaac tgtttggtga gttccgtcag gtacggcagc    11400

atgtctttgg tgaacctgag ttctacacgg ccctcaccct cccggtagat gattgtttgc    11460

acccagccgg taatcatcac actcggtctt ttccccttgc cattgggctc ttgggttaac    11520

cggacttccc gccgtttcag gcgcagggcc gcttctttga gctggttgta ggaagattcg    11580

atagggacac ccgccatcgt cgctatgtcc tccgccgtca ctgaatacat cacttcatcg    11640

gtgacaggct cgctcctctt cacctggcta atacaggcca gaacgatccg ctgttcctga    11700

acactgaggc gatacgcggc ctcgaccagg gcattgcttt tgtaaaccat tgggggtgag    11760

gccacgttcg acattccttg tgtataaggg gacactgtat ctgcgtccca caatacaaca    11820

aatccgtccc tttacaacaa caaatccgtc ccttcttaac aacaaatccg tcccttaatg    11880

gcaacaaatc cgtccctttt taaactctac aggccacgga ttacgtggcc tgtagacgtc    11940

ctaaaaggtt taaaagggaa aaggaagaaa agggtggaaa cgcaaaaaac gcaccactac    12000

gtggccccgt tggggccgca tttgtgcccc tgaaggggcg ggggaggcgt ctgggcaatc    12060

cccgttttac cagtccccta tcgccgcctg agagggcgca ggaagcgagt aatcagggta    12120

tcgaggcgga ttcacccttg gcgtccaacc agcggcacca gcggcgcctg agaggcgaat    12180

tgacataagc ctgttcggtt cgtaaactgt aatgcaagta gcgtatgcgc tcacgcaact    12240

ggtccagaac cttgaccgaa cgcagcggtg gtaacggcgc agtggcggtt ttcatggctt    12300
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gttatgactg tttttttgta cagtctatgc ctcgggcatc caatcgat                 12348

<210>  6

<211>  12348

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Vector pBT10_alkL_V129T

<400>  6

gggaagccct gcaaagtaaa ctggatggct ttcttgccgc caaggatctg atggcgcagg       60

ggatcaagat ctgatcaaga gacaggatga ggatcgtttc gcatgattga acaagatgga      120

ttgcacgcag gttctccggc cgcttgggtg gagaggctat tcggctatga ctgggcacaa      180

cagacaatcg gctgctctga tgccgccgtg ttccggctgt cagcgcaggg gcgcccggtt      240

ctttttgtca agaccgacct gtccggtgcc ctgaatgaac tgcaggacga ggcagcgcgg      300

ctatcgtggc tggccacgac gggcgttcct tgcgcagctg tgctcgacgt tgtcactgaa      360

gcgggaaggg actggctgct attgggcgaa gtgccggggc aggatctcct gtcatctcac      420

cttgctcctg ccgagaaagt atccatcatg gctgatgcaa tgcggcggct gcatacgctt      480

gatccggcta cctgcccatt cgaccaccaa gcgaaacatc gcatcgagcg agcacgtact      540

cggatggaag ccggtcttgt cgatcaggat gatctggacg aagagcatca ggggctcgcg      600

ccagccgaac tgttcgccag gctcaaggcg cgcatgcccg acggcgagga tctcgtcgtg      660

acccatggcg atgcctgctt gccgaatatc atggtggaaa atggccgctt ttctggattc      720

atcgactgtg gccggctggg tgtggcggac cgctatcagg acatagcgtt ggctacccgt      780

gatattgctg aagagcttgg cggcgaatgg gctgaccgct tcctcgtgct ttacggtatc      840

gccgctcccg attcgcagcg catcgccttc tatcgccttc ttgacgagtt cttctgagcg      900

ggactctggg gttcgaaatg accgaccaat cgattggtaa ctgtcagacc aagtttactc      960

atatatactt tagattgatt taaaacttca tttttaattt aaaaggatct aggtgaagat     1020

cctttttgat aatctcatga ccaaaatccc ttaacgtgag ttttcgttcc actgagcgtc     1080

agaccccgta gaaaagatca aaggatcttc ttgagatcct ttttttctgc gcgtaatctg     1140

ctgcttgcaa acaaaaaaac caccgctacc agcggtggtt tgtttgccgg atcaagagct     1200
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accaactctt tttccgaagg taactggctt cagcagagcg cagataccaa atactgtcct     1260

tctagtgtag ccgtagttag gccaccactt caagaactct gtagcaccgc ctacatacct     1320

cgctctgcta atcctgttac cagtggctgc tgccagtggc gataagtcgt gtcttaccgg     1380

gttggactca agacgatagt taccggataa ggcgcagcgg tcgggctgaa cggggggttc     1440

gtgcacacag cccagcttgg agcgaacgat ctacaccgaa ctgagatacc tacagcgtga     1500

gctatgagaa agcgccacgc ttcccgaagg gagaaaggcg gacaggtatc cggtaagcgg     1560

cagagtcgga acaggagagc gcacgaggga gcttccaggg ggaaacgcct ggtatcttta     1620

tagtcctgtc gggtttcgcc acctctgact tgagcgtcga tttttgtgat gctcgtcagg     1680

ggggcggagc ctatggaaaa acgccagcaa cgcggccttt ttacggttcc tggccttttg     1740

ctggcctttt gctcacatgt tctttcctgc gttatcccct gattctgtgg ataaccgtat     1800

taccgccttt gagtgagctg ataccgctcg ccgcagccga acgaccgagc gcagcgagtc     1860

agtgagcgag gaagcggaag agcgcctgat gcggtatttt ctccttacgc atctgtgcgg     1920

tatttcacac cgcatagggg atctccaatc gtgccttggc gcagcgacag ccctcggtcc     1980

cccagatagc cattgatctt ctctcgcctg tcccctcagt tcagtaattt cctgcatttg     2040

cctgtttcca gtcggtagat attccacaaa acagcaggga agcagcgctt ttccgctgca     2100

taaccctgct tcggggtcat tatagcgatt ttttcggtat atccatcctt tttcgcacga     2160

tatacaggat tttgccaaag ggttcgtgta gactttcctt ggtgtatcca acggcgtcag     2220

ccgggcagga taggtgaagt aggcccaccc gcgagcgggt gttccttctt cactgtccct     2280

tattcgcacc tggcggtgct caacgggaat cctgctctgc gaggctggcc ggctaccgcc     2340

ggcgtaacag atgagggcaa gcggatggct gatgaaacca agccaaccag gaagggcagc     2400

ccacctatca aggtgtactg ccttccagac gaacgaagag cgattgagga aaaggcggcg     2460

gcggccggca tgagcctgtc ggcctacctg ctggccgtcg gccagggcta caaaatcacg     2520

ggcgtcgtgg actatgagct cgagaacgct taccgccaac acagcagtgt atttgaataa     2580

gagctcgaac atgatcggat ctcccatttc agcaagggaa atcccaccat agccaccacc     2640

gatttatgtg gcgtagaaaa cggtcatcac caaatatggc aatacttccc cgcccaagcg     2700

ccacataaca gcctgggcca cattttacgc ggtagttccg cacgtacgga gtgcgggggg     2760

cggcaggtaa ctgccgtccc tatcgcgacc gttggttcga gtggctgagc atcattgcta     2820
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atcaggtaat tttatactcc ctgcaagcgc accttgacgt ttaggcaaat ttattgtctc     2880

agttgcaatc agtcgctcct gcttgtacgc aaggacttct agttcaagag tttcgttatt     2940

aattgcaaca acgagtttat cgtagtcctt tagagcacca agtccttgca gcgccatccc     3000

tttaagatca gaccagaacc gtggtggggt tggtgctggt gttgatgtgc cacagatgct     3060

acttgcgaca atttgagcgt gtgtaaccgc attatgaatt gtctctaaac gtaccatcgt     3120

tccccaaaaa ggatttctag ccattgcgca gtcgccgatt gcatatatac ttgtatccga     3180

tgtacacatc tgatcatcga ccacaacacc attactcact tcaagggccg cctcagttgc     3240

cagctctagc tctgggatag caccgattcc aactacaatc agatccgcct gaatttcttc     3300

tccactttca agtacgcatt gttcaacatg gccattcctg ccctttatag acgttaattt     3360

cgcattcagc ttgaactcaa ttccttcagc ctccaggcgg gctctgacta agtttgctgc     3420

tgccggcgta accacgcgcg ccattacacg cggggcggct tctatcactg tgaccctctt     3480

ccctaagccc accgcagctg aggcgacttc aagcccgatt actccgccgc ccaacacaac     3540

aacagacgca ctctccacaa gtttcctacg taaatttttg gcgtcttcca tactgcgtaa     3600

atagcagacc ccagacagtt cagacccctc gcaggttaac ctacgtgcgc tagcacctgt     3660

tgcaagaatc aatttttcat acgcgtattc ttttccatct ttagaagaaa ctatcttacg     3720

ccccacgtcg attgatacaa tcggtgtatt taacgaaatg gtaatattgt tattcgtata     3780

aaaaccttct ggctttaatg gcactgcgga ttctgcaatc tcacttgtca gaaaagcctt     3840

ggatagagga ggccgctgat aaggcgccac agactccctg ctaaaaatcc taatttcccc     3900

tttataacca tattgacgaa gccagaacgc agcatttact ccagctgtac cagcgccaac     3960

aacaacgatt gccataattc tctctccggt atacttttca ctatatcact taatgccgat     4020

tattttagat aattccttga cgctcagctt caattgttgc ttgcgtgcga ttcactacat     4080

tcaaggtggc aaatattttc ctcatatgcc actttatagc atcttcggtg acatgcatat     4140

ttgttgctat ttgtttgttt gagcacccct cttttacaag cctcaagaca gcaatctgct     4200

tccgtgtcaa taaagcgtca gctttattct ctgcggactt tccaatctca actattcgcg     4260

gaagactaaa agccccaatc gcttgatcta aattaactgc tgtgaaggct tcacatgaag     4320

ccggtattat tcgctcaatt aaacatactt catcaagaac tgtttgaaag cattgaagct     4380
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gttttgctat ctccactgca taaacaatgt taagctgagc cttttttaaa tcaccggcac     4440

ctgcctgcgc tccggccaaa cacaataatc cacggacttc cagctggccc gcgttaattt     4500

tacgggcttg ctgaatagcc aataacgctc tgtgcgcggc actatgaaag ttccgatctc     4560

gggaaagcac tagtgattga acaagcagca ggcgtgcttt taggggggct gagtgctgtc     4620

cggagaaaat cttatgatct tcaagagttt ttaaattatt tatgcccgtt atgccttgac     4680

agactaagcg ctgatagatc tcaatttggc tcataacttc caatcttggt agattttttt     4740

caaccgcatg cgccttcgcc cactccaata tctcaatgga gccatttagg tcactccttc     4800

caagccgcca agctgacaca gcacggcata cggaaaaaaa cacgtctgtc accccgtgat     4860

tggaaatgaa ctctaaaatt ttggagagct tttcttctga ggtgtccaag cagcgcaatt     4920

cataatgtaa ctcaagctct agagcgtcaa acattttcga agtaaactcg gattccatca     4980

tctgcgcgcg actgtctgtg cgtgcttgag ttataatctg cctcgcccag cccatttttc     5040

cgcttgctag ggcttgttga aacctcgcga catacagcca accaaaagca aaattttgtt     5100

ttgcaaattt attcacggct tgggcctgag ccagcacctt ctccaactct gcaaatctat     5160

actcactggc aaaaataaaa gccaaacagg ttagcgcggc cccttttcca actgcgtttg     5220

aatccccaaa taaactaatc cacttattac agagctcctc actcgaaagc atttcatctt     5280

tcgttgcttt acctattgca agcacaagct gcagccattc cttttcttgc catttatttt     5340

ttttatcgga ttgtgaagat aggtctttaa ttaacttctc tgctcgcgcg ccttgctgac     5400

tgaaatacaa tacccacgcg taactaataa gcactatggg ttttttgtgc caggcctgct     5460

tcggcagctc taacagccac tgtctcagcg catctatttc gccctgacga aatgacaaat     5520

ctaaaattat tctctcagac atgctgactg cccagcgaca gtcattcgcc cgtagggata     5580

ttcgtattgc atactggtat tcacctctac gccaatgcca gaaagctgca cgcttaagca     5640

ggtaggatct tttagcagga ttttcagtcc aagtaatttc tcgtagaaaa ttacgcagta     5700

ctggatgcag tgtaaactgc gctggctcac cgctcacatg gcgaagcaac atgtaattag     5760

tgcttaaata cttaatacat gagaccccat tgacgcattt gaatacataa ttgtattgat     5820

caggcgtcac gaaatcgagc aatgaagaat ttgcaagaaa aacacgatag cgctcgggaa     5880

tcgcctcaaa tatttcatcc ctaaagtaat tgtctacttc aactactgct gaaatatgct     5940

tggccggcaa ctcacgcttt aacaaaaaaa ctacaagagc aggccacccc tcaacttctt     6000
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gcaccaaggt ctctatctgt tcttcaggaa ctccaagaac agactctgcc tccgctaacg     6060

ccaccgcctc ttctgcgcta aaggccaagt ctttctcggt gtactcccgc atagcgcctg     6120

caagtttaag ctgcgagaac ccttttattg tattgcctgc aactgcaaac ctgatatttt     6180

ttggtgtatt taacataaac tccataagtg cgtgcaacaa cggcaagtct aagtcatgat     6240

taatattatc caaacaaact agcgtttcta tctcgttatt cgaggtgctc tgccaaagac     6300

tagatgcaag gtctcgcaag agcgcaggct tgctcacacc ctctctcaca cggctgaatt     6360

ttaccatttc gaaagtttca agctgctcaa taatctctgc gcagatatca aattcactgt     6420

aagaactggc tcttaaagaa agccacactg caggacgtcc ggctgttctg tggcgtagcc     6480

actcgaacgc aagagcaacg gttttcccat atccaggtgg ggctctgtaa aggcatactc     6540

tgggagcggc tccatccgcg atactcaatc ttggccgata tatgcaacta tgaactttgg     6600

cacttactag agtcgtaatt tgatccgctc cgaccttagc gaccgggaaa tcattattta     6660

ttattatttt cattatgcta ttctcgcgcc agctgactgg aaattttcac cataggttac     6720

ggtgttaaat attaaaacta cacttaagtg tagtcggcat gatcggtggt gcaaaatatt     6780

tactagggaa ggtctgaagt aggccgctat ttctggccga cttcggcctt cgccgatttt     6840

gaagacgggc accgggtcaa aatcgaccag atagctcgct catttcggtg ctttcagccg     6900

tcgcgagtag ctcgcggtac ctggcatgct tgcggccagc tcgtgttttt ccagcagacg     6960

acggagcaaa aactacccgt aggtgtagtt ggcgcaagcg tccgattagc tcaggtttaa     7020

gatgtcgaga gtgagagtgg gcggcttaac tttctcagtt aggcataaaa ttacgtctta     7080

aatctcgtag cgactaattt aataaaaatt ggagaattcc atatgcttga gaaacacaga     7140

gttctggatt ccgctccaga gtacgtagat aaaaagaaat atctctggat actatcaact     7200

ttgtggccgg ctactccgat gatcggaatc tggcttgcaa atgaaactgg ttgggggatt     7260

ttttatgggc tggtattgct cgtatggtac ggcgcacttc cattgcttga tgcgatgttt     7320

ggtgaggact ttaataatcc gcctgaagaa gtggtgccga aactagagaa ggagcggtac     7380

tatcgagttt tgacatatct aacagttcct atgcattacg ctgcattaat tgtgtcagca     7440

tggtgggtcg gaactcagcc aatgtcttgg cttgaaattg gtgcgcttgc cttgtcactg     7500

ggtatcacca acggactagc gctcaataca ggacacgaac tcggtcacaa gaaggagact     7560
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tttgatcgtt ggatggccaa aattgtgttg gctgtcgtag ggtacggtca cttctttatt     7620

gagcataata agggtcatca ccgtgatgtc gctacaccga tggatcctgc aacatcccgg     7680

atgggagaaa gcatttataa gttttcaatc cgtgagatcc caggagcatt tattcgtgct     7740

tgggggcttg aggaacaacg cctttcgcgc cgtggccaaa gcgtttggag tttcgataat     7800

gaaatcctcc aaccaatgat catcacagtt attctttacg ccgttctcct tgccttgttt     7860

ggacctaaga tgctggtgtt cctgccgatt caaatggctt tcggttggtg gcagctgacc     7920

agtgcgaact atattgaaca ttacggcttg ctccgtcaaa aaatggagga cggtcgatat     7980

gagcatcaaa agccgcacca ttcttggaat agtaatcaca tcgtctctaa tctagtgctg     8040

ttccaccttc agcggcactc ggatcaccac gcgcatccaa cacgttctta tcagtcactt     8100

cgggattttc ccggcctgcc ggctcttccg acgggttacc ctggtgcatt tttgatggcg     8160

atgattcctc agtggtttag atcagttatg gatcccaagg tagtagattg ggctggtggt     8220

gaccttaata agatccaaat tgatgattcg atgcgagaaa cctatttgaa aaaatttggc     8280

actagtagtg ctggtcatag ttcgagtacc tctgcggtag catcgtagtt atgtgagcac     8340

gcagagcccg gcggtcgata tttacaataa gtgcttcaat tttatgtgcg gcgttgaaag     8400

ctctcacaaa gagtgcactt cgctaaagtg ctgagggttg attgcctctc tgtaattgct     8460

ttgaaggcga cctgctccga tagttacact ctgatgaagt tgtcggagca gcgactaacg     8520

ctgagttaat aggagagtgg gagaatgtca aggtaccagt gtccagattg tcagtatatc     8580

tatgatgaaa ataaggggga gccgcacgaa ggtttccacc cgaacaccag ctggaatgat     8640

atccccaaag attgggcatg cccggactgc gcagttcgag acaaggtgga ctttatcttt     8700

ctcgcggatt ctccctcgaa agaaacacag ctaggggtga atagtcagct tgccaactcg     8760

gaaagtggta tttcagatgc tactccaact ggaatggcag ttttggccgc agaattagtg     8820

atcccactta atcaagaaaa taaaaatgag ggctgtgcgg ctaagactga agttcttgat     8880

caggcgagca ccccacaggt tgtaagaaaa tcttccacaa ggaagaagat gagaaataaa     8940

taacgcaaat ttgccgcaac gcaaaataac aatttgacat ggtgatgagt atggctagct     9000

ataaatgccc ggattgtaat tatgtttatg atgagagtgc gggtaatgtg catgaggggt     9060

tttctccagg tacgccttgg caccttattc ctgaggattg gtgctgcccc gattgcgccg     9120

ttcgagacaa gcttgacttc atgttaattg agagcggcgt aggtgaaaag ggcgtcacct     9180
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caacccatac ttcgccaaat ttatccgagg ttagtggcac aagtttaact gctgaagcag     9240

tggttgcgcc gacaagctta gagaaattgc ctagtgccga cgttaaaggc caagatctat     9300

ataaaactca acctccaagg tctgatgccc aaggcgggaa agcatacttg aagtggatat     9360

gtattacttg tggccatata tatgatgagg cgttgggcga tgaggccgag ggttttactc     9420

caggtactcg ctttgaggat attcctgatg actggtgctg tccggattgc ggggctacga     9480

aagaagacta tgtgctctac gaggaaaagt gaagattaaa acttcaagtc attctaggta     9540

attcaggaca aaataaaaat gaccatacca attagcctag ccaagttaaa ctctagtgcc     9600

gatacccatt cagcgcttgt cgacctgtaa cgacaacaaa acgagggtag cacaatgagt     9660

ttttctaatt ataaagtaat cgcgatgccg gtgttggttg ctaattttgt tttgggggcg     9720

gccactgcat gggcgaatga aaattatccg gcgaaatctg ctggctataa tcagggtgac     9780

tgggtcgcta gcttcaattt ttctaaggtc tatgtgggtg aggagcttgg cgatctaaat     9840

gttggagggg gggctttgcc aaatgctgat gtaagtattg gtaatgatac aacacttacg     9900

tttgatatcg cctattttgt tagctcaaat atagcggtgg atttttttgt tggggtgcca     9960

gctagggcta aatttcaagg tgagaaatca atctcctcgc tgggaagagt cagtgaagtt    10020

gattacggcc ctgcaattct ttcgcttcaa tatcattacg atagctttga gcgactttat    10080

ccatatgttg gggttggtgt tggtcgggtg ctattttttg ataaaaccga cggtgctttg    10140

agttcgtttg atattaagga taaatgggcg cctgcttttc aggttggcct tagatatgac    10200

cttggtaact catggatgct aaattcagat gtgcgttata ttcctttcaa aacggacgtc    10260

acaggtactc ttggcccggt tcctgtttct actaaaattg aggttgatcc tttcattctc    10320

agtcttggtg cgtcatatgt tttctaagta atcaggtctg tcactgtcgc aggtcgacct    10380

gcagccaagc ttctgttttg gcggatgaga gaagattttc agcctgatac agattaaatc    10440

agaacgcaga agcggtctga taaaacagaa tttgcctggc ggcagtagcg cggtggtccc    10500

acctgacccc atgccgaact cagaagtgaa acgccgtagc gccgatggta gtgtggggtc    10560

tccccatgcg agagtaggga actgccaggc atcaaataaa acgaaaggct cagtcgaaag    10620

actgggcctt tcgttttatc tgttgtttgt cggtgaacgc tctcctgagt aggacaaatc    10680

cgccgggagc ggatttgaac gttgcgaagc aacggcccgg agggtggcgg gcaggacgcc    10740

Page 25



cgccataaac tgccaggcat caaattaagc agaaggccat cctgacggat ggcctttttg    10800

cgtttctaca aactcttttg tttatttttc taaatacatt caaatatgta tccgctcatg    10860

agacaataac cctgataaat gcttcaataa tgcagcctga aaggcaggcc gggccgtggt    10920

ggccacggcc tctaggccag atccagcggc atctgggtta gtcgagcgcg ggccgcttcc    10980

catgtctcac cagggcgagc ctgtttcgcg atctcagcat ctgaaatctt cccggccttg    11040

cgcttcgctg gggccttacc caccgccttg gcgggcttct tcggtccaaa actgaacaac    11100

agatgtgtga ccttgcgccc ggtctttcgc tgcgcccact ccacctgtag cgggctgtgc    11160

tcgttgatct gcgtcacggc tggatcaagc actcgcaact tgaagtcctt gatcgaggga    11220

taccggcctt ccagttgaaa ccactttcgc agctggtcaa tttctatttc gcgctggccg    11280

atgctgtccc attgcatgag cagctcgtaa agcctgatcg cgtgggtgct gtccatcttg    11340

gccacgtcag ccaaggcgta tttggtgaac tgtttggtga gttccgtcag gtacggcagc    11400

atgtctttgg tgaacctgag ttctacacgg ccctcaccct cccggtagat gattgtttgc    11460

acccagccgg taatcatcac actcggtctt ttccccttgc cattgggctc ttgggttaac    11520

cggacttccc gccgtttcag gcgcagggcc gcttctttga gctggttgta ggaagattcg    11580

atagggacac ccgccatcgt cgctatgtcc tccgccgtca ctgaatacat cacttcatcg    11640

gtgacaggct cgctcctctt cacctggcta atacaggcca gaacgatccg ctgttcctga    11700

acactgaggc gatacgcggc ctcgaccagg gcattgcttt tgtaaaccat tgggggtgag    11760

gccacgttcg acattccttg tgtataaggg gacactgtat ctgcgtccca caatacaaca    11820

aatccgtccc tttacaacaa caaatccgtc ccttcttaac aacaaatccg tcccttaatg    11880

gcaacaaatc cgtccctttt taaactctac aggccacgga ttacgtggcc tgtagacgtc    11940

ctaaaaggtt taaaagggaa aaggaagaaa agggtggaaa cgcaaaaaac gcaccactac    12000

gtggccccgt tggggccgca tttgtgcccc tgaaggggcg ggggaggcgt ctgggcaatc    12060

cccgttttac cagtccccta tcgccgcctg agagggcgca ggaagcgagt aatcagggta    12120

tcgaggcgga ttcacccttg gcgtccaacc agcggcacca gcggcgcctg agaggcgaat    12180

tgacataagc ctgttcggtt cgtaaactgt aatgcaagta gcgtatgcgc tcacgcaact    12240

ggtccagaac cttgaccgaa cgcagcggtg gtaacggcgc agtggcggtt ttcatggctt    12300

gttatgactg tttttttgta cagtctatgc ctcgggcatc caatcgat 12348
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<210>  7

<211>  12348

<212>  DNA

<213>  Artificial Sequence

<220>

<223>  Vector pBT10_alkL_T136A

<400>  7

gggaagccct gcaaagtaaa ctggatggct ttcttgccgc caaggatctg atggcgcagg       60

ggatcaagat ctgatcaaga gacaggatga ggatcgtttc gcatgattga acaagatgga      120

ttgcacgcag gttctccggc cgcttgggtg gagaggctat tcggctatga ctgggcacaa      180

cagacaatcg gctgctctga tgccgccgtg ttccggctgt cagcgcaggg gcgcccggtt      240

ctttttgtca agaccgacct gtccggtgcc ctgaatgaac tgcaggacga ggcagcgcgg      300

ctatcgtggc tggccacgac gggcgttcct tgcgcagctg tgctcgacgt tgtcactgaa      360

gcgggaaggg actggctgct attgggcgaa gtgccggggc aggatctcct gtcatctcac      420

cttgctcctg ccgagaaagt atccatcatg gctgatgcaa tgcggcggct gcatacgctt      480

gatccggcta cctgcccatt cgaccaccaa gcgaaacatc gcatcgagcg agcacgtact      540

cggatggaag ccggtcttgt cgatcaggat gatctggacg aagagcatca ggggctcgcg      600

ccagccgaac tgttcgccag gctcaaggcg cgcatgcccg acggcgagga tctcgtcgtg      660

acccatggcg atgcctgctt gccgaatatc atggtggaaa atggccgctt ttctggattc      720

atcgactgtg gccggctggg tgtggcggac cgctatcagg acatagcgtt ggctacccgt      780

gatattgctg aagagcttgg cggcgaatgg gctgaccgct tcctcgtgct ttacggtatc      840

gccgctcccg attcgcagcg catcgccttc tatcgccttc ttgacgagtt cttctgagcg      900

ggactctggg gttcgaaatg accgaccaat cgattggtaa ctgtcagacc aagtttactc      960

atatatactt tagattgatt taaaacttca tttttaattt aaaaggatct aggtgaagat     1020

cctttttgat aatctcatga ccaaaatccc ttaacgtgag ttttcgttcc actgagcgtc     1080

agaccccgta gaaaagatca aaggatcttc ttgagatcct ttttttctgc gcgtaatctg     1140

ctgcttgcaa acaaaaaaac caccgctacc agcggtggtt tgtttgccgg atcaagagct     1200

accaactctt tttccgaagg taactggctt cagcagagcg cagataccaa atactgtcct     1260
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tctagtgtag ccgtagttag gccaccactt caagaactct gtagcaccgc ctacatacct     1320

cgctctgcta atcctgttac cagtggctgc tgccagtggc gataagtcgt gtcttaccgg     1380

gttggactca agacgatagt taccggataa ggcgcagcgg tcgggctgaa cggggggttc     1440

gtgcacacag cccagcttgg agcgaacgat ctacaccgaa ctgagatacc tacagcgtga     1500

gctatgagaa agcgccacgc ttcccgaagg gagaaaggcg gacaggtatc cggtaagcgg     1560

cagagtcgga acaggagagc gcacgaggga gcttccaggg ggaaacgcct ggtatcttta     1620

tagtcctgtc gggtttcgcc acctctgact tgagcgtcga tttttgtgat gctcgtcagg     1680

ggggcggagc ctatggaaaa acgccagcaa cgcggccttt ttacggttcc tggccttttg     1740

ctggcctttt gctcacatgt tctttcctgc gttatcccct gattctgtgg ataaccgtat     1800

taccgccttt gagtgagctg ataccgctcg ccgcagccga acgaccgagc gcagcgagtc     1860

agtgagcgag gaagcggaag agcgcctgat gcggtatttt ctccttacgc atctgtgcgg     1920

tatttcacac cgcatagggg atctccaatc gtgccttggc gcagcgacag ccctcggtcc     1980

cccagatagc cattgatctt ctctcgcctg tcccctcagt tcagtaattt cctgcatttg     2040

cctgtttcca gtcggtagat attccacaaa acagcaggga agcagcgctt ttccgctgca     2100

taaccctgct tcggggtcat tatagcgatt ttttcggtat atccatcctt tttcgcacga     2160

tatacaggat tttgccaaag ggttcgtgta gactttcctt ggtgtatcca acggcgtcag     2220

ccgggcagga taggtgaagt aggcccaccc gcgagcgggt gttccttctt cactgtccct     2280

tattcgcacc tggcggtgct caacgggaat cctgctctgc gaggctggcc ggctaccgcc     2340

ggcgtaacag atgagggcaa gcggatggct gatgaaacca agccaaccag gaagggcagc     2400

ccacctatca aggtgtactg ccttccagac gaacgaagag cgattgagga aaaggcggcg     2460

gcggccggca tgagcctgtc ggcctacctg ctggccgtcg gccagggcta caaaatcacg     2520

ggcgtcgtgg actatgagct cgagaacgct taccgccaac acagcagtgt atttgaataa     2580

gagctcgaac atgatcggat ctcccatttc agcaagggaa atcccaccat agccaccacc     2640

gatttatgtg gcgtagaaaa cggtcatcac caaatatggc aatacttccc cgcccaagcg     2700

ccacataaca gcctgggcca cattttacgc ggtagttccg cacgtacgga gtgcgggggg     2760

cggcaggtaa ctgccgtccc tatcgcgacc gttggttcga gtggctgagc atcattgcta     2820

atcaggtaat tttatactcc ctgcaagcgc accttgacgt ttaggcaaat ttattgtctc     2880
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agttgcaatc agtcgctcct gcttgtacgc aaggacttct agttcaagag tttcgttatt     2940

aattgcaaca acgagtttat cgtagtcctt tagagcacca agtccttgca gcgccatccc     3000

tttaagatca gaccagaacc gtggtggggt tggtgctggt gttgatgtgc cacagatgct     3060

acttgcgaca atttgagcgt gtgtaaccgc attatgaatt gtctctaaac gtaccatcgt     3120

tccccaaaaa ggatttctag ccattgcgca gtcgccgatt gcatatatac ttgtatccga     3180

tgtacacatc tgatcatcga ccacaacacc attactcact tcaagggccg cctcagttgc     3240

cagctctagc tctgggatag caccgattcc aactacaatc agatccgcct gaatttcttc     3300

tccactttca agtacgcatt gttcaacatg gccattcctg ccctttatag acgttaattt     3360

cgcattcagc ttgaactcaa ttccttcagc ctccaggcgg gctctgacta agtttgctgc     3420

tgccggcgta accacgcgcg ccattacacg cggggcggct tctatcactg tgaccctctt     3480

ccctaagccc accgcagctg aggcgacttc aagcccgatt actccgccgc ccaacacaac     3540

aacagacgca ctctccacaa gtttcctacg taaatttttg gcgtcttcca tactgcgtaa     3600

atagcagacc ccagacagtt cagacccctc gcaggttaac ctacgtgcgc tagcacctgt     3660

tgcaagaatc aatttttcat acgcgtattc ttttccatct ttagaagaaa ctatcttacg     3720

ccccacgtcg attgatacaa tcggtgtatt taacgaaatg gtaatattgt tattcgtata     3780

aaaaccttct ggctttaatg gcactgcgga ttctgcaatc tcacttgtca gaaaagcctt     3840

ggatagagga ggccgctgat aaggcgccac agactccctg ctaaaaatcc taatttcccc     3900

tttataacca tattgacgaa gccagaacgc agcatttact ccagctgtac cagcgccaac     3960

aacaacgatt gccataattc tctctccggt atacttttca ctatatcact taatgccgat     4020

tattttagat aattccttga cgctcagctt caattgttgc ttgcgtgcga ttcactacat     4080

tcaaggtggc aaatattttc ctcatatgcc actttatagc atcttcggtg acatgcatat     4140

ttgttgctat ttgtttgttt gagcacccct cttttacaag cctcaagaca gcaatctgct     4200

tccgtgtcaa taaagcgtca gctttattct ctgcggactt tccaatctca actattcgcg     4260

gaagactaaa agccccaatc gcttgatcta aattaactgc tgtgaaggct tcacatgaag     4320

ccggtattat tcgctcaatt aaacatactt catcaagaac tgtttgaaag cattgaagct     4380

gttttgctat ctccactgca taaacaatgt taagctgagc cttttttaaa tcaccggcac     4440

Page 29



ctgcctgcgc tccggccaaa cacaataatc cacggacttc cagctggccc gcgttaattt     4500

tacgggcttg ctgaatagcc aataacgctc tgtgcgcggc actatgaaag ttccgatctc     4560

gggaaagcac tagtgattga acaagcagca ggcgtgcttt taggggggct gagtgctgtc     4620

cggagaaaat cttatgatct tcaagagttt ttaaattatt tatgcccgtt atgccttgac     4680

agactaagcg ctgatagatc tcaatttggc tcataacttc caatcttggt agattttttt     4740

caaccgcatg cgccttcgcc cactccaata tctcaatgga gccatttagg tcactccttc     4800

caagccgcca agctgacaca gcacggcata cggaaaaaaa cacgtctgtc accccgtgat     4860

tggaaatgaa ctctaaaatt ttggagagct tttcttctga ggtgtccaag cagcgcaatt     4920

cataatgtaa ctcaagctct agagcgtcaa acattttcga agtaaactcg gattccatca     4980

tctgcgcgcg actgtctgtg cgtgcttgag ttataatctg cctcgcccag cccatttttc     5040

cgcttgctag ggcttgttga aacctcgcga catacagcca accaaaagca aaattttgtt     5100

ttgcaaattt attcacggct tgggcctgag ccagcacctt ctccaactct gcaaatctat     5160

actcactggc aaaaataaaa gccaaacagg ttagcgcggc cccttttcca actgcgtttg     5220

aatccccaaa taaactaatc cacttattac agagctcctc actcgaaagc atttcatctt     5280

tcgttgcttt acctattgca agcacaagct gcagccattc cttttcttgc catttatttt     5340

ttttatcgga ttgtgaagat aggtctttaa ttaacttctc tgctcgcgcg ccttgctgac     5400

tgaaatacaa tacccacgcg taactaataa gcactatggg ttttttgtgc caggcctgct     5460

tcggcagctc taacagccac tgtctcagcg catctatttc gccctgacga aatgacaaat     5520

ctaaaattat tctctcagac atgctgactg cccagcgaca gtcattcgcc cgtagggata     5580

ttcgtattgc atactggtat tcacctctac gccaatgcca gaaagctgca cgcttaagca     5640

ggtaggatct tttagcagga ttttcagtcc aagtaatttc tcgtagaaaa ttacgcagta     5700

ctggatgcag tgtaaactgc gctggctcac cgctcacatg gcgaagcaac atgtaattag     5760

tgcttaaata cttaatacat gagaccccat tgacgcattt gaatacataa ttgtattgat     5820

caggcgtcac gaaatcgagc aatgaagaat ttgcaagaaa aacacgatag cgctcgggaa     5880

tcgcctcaaa tatttcatcc ctaaagtaat tgtctacttc aactactgct gaaatatgct     5940

tggccggcaa ctcacgcttt aacaaaaaaa ctacaagagc aggccacccc tcaacttctt     6000

gcaccaaggt ctctatctgt tcttcaggaa ctccaagaac agactctgcc tccgctaacg     6060
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ccaccgcctc ttctgcgcta aaggccaagt ctttctcggt gtactcccgc atagcgcctg     6120

caagtttaag ctgcgagaac ccttttattg tattgcctgc aactgcaaac ctgatatttt     6180

ttggtgtatt taacataaac tccataagtg cgtgcaacaa cggcaagtct aagtcatgat     6240

taatattatc caaacaaact agcgtttcta tctcgttatt cgaggtgctc tgccaaagac     6300

tagatgcaag gtctcgcaag agcgcaggct tgctcacacc ctctctcaca cggctgaatt     6360

ttaccatttc gaaagtttca agctgctcaa taatctctgc gcagatatca aattcactgt     6420

aagaactggc tcttaaagaa agccacactg caggacgtcc ggctgttctg tggcgtagcc     6480

actcgaacgc aagagcaacg gttttcccat atccaggtgg ggctctgtaa aggcatactc     6540

tgggagcggc tccatccgcg atactcaatc ttggccgata tatgcaacta tgaactttgg     6600

cacttactag agtcgtaatt tgatccgctc cgaccttagc gaccgggaaa tcattattta     6660

ttattatttt cattatgcta ttctcgcgcc agctgactgg aaattttcac cataggttac     6720

ggtgttaaat attaaaacta cacttaagtg tagtcggcat gatcggtggt gcaaaatatt     6780

tactagggaa ggtctgaagt aggccgctat ttctggccga cttcggcctt cgccgatttt     6840

gaagacgggc accgggtcaa aatcgaccag atagctcgct catttcggtg ctttcagccg     6900

tcgcgagtag ctcgcggtac ctggcatgct tgcggccagc tcgtgttttt ccagcagacg     6960

acggagcaaa aactacccgt aggtgtagtt ggcgcaagcg tccgattagc tcaggtttaa     7020

gatgtcgaga gtgagagtgg gcggcttaac tttctcagtt aggcataaaa ttacgtctta     7080

aatctcgtag cgactaattt aataaaaatt ggagaattcc atatgcttga gaaacacaga     7140

gttctggatt ccgctccaga gtacgtagat aaaaagaaat atctctggat actatcaact     7200

ttgtggccgg ctactccgat gatcggaatc tggcttgcaa atgaaactgg ttgggggatt     7260

ttttatgggc tggtattgct cgtatggtac ggcgcacttc cattgcttga tgcgatgttt     7320

ggtgaggact ttaataatcc gcctgaagaa gtggtgccga aactagagaa ggagcggtac     7380

tatcgagttt tgacatatct aacagttcct atgcattacg ctgcattaat tgtgtcagca     7440

tggtgggtcg gaactcagcc aatgtcttgg cttgaaattg gtgcgcttgc cttgtcactg     7500

ggtatcgtga acggactagc gctcaatgct ggacacgaac tcggtcacaa gaaggagact     7560

tttgatcgtt ggatggccaa aattgtgttg gctgtcgtag ggtacggtca cttctttatt     7620
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gagcataata agggtcatca ccgtgatgtc gctacaccga tggatcctgc aacatcccgg     7680

atgggagaaa gcatttataa gttttcaatc cgtgagatcc caggagcatt tattcgtgct     7740

tgggggcttg aggaacaacg cctttcgcgc cgtggccaaa gcgtttggag tttcgataat     7800

gaaatcctcc aaccaatgat catcacagtt attctttacg ccgttctcct tgccttgttt     7860

ggacctaaga tgctggtgtt cctgccgatt caaatggctt tcggttggtg gcagctgacc     7920

agtgcgaact atattgaaca ttacggcttg ctccgtcaaa aaatggagga cggtcgatat     7980

gagcatcaaa agccgcacca ttcttggaat agtaatcaca tcgtctctaa tctagtgctg     8040

ttccaccttc agcggcactc ggatcaccac gcgcatccaa cacgttctta tcagtcactt     8100

cgggattttc ccggcctgcc ggctcttccg acgggttacc ctggtgcatt tttgatggcg     8160

atgattcctc agtggtttag atcagttatg gatcccaagg tagtagattg ggctggtggt     8220

gaccttaata agatccaaat tgatgattcg atgcgagaaa cctatttgaa aaaatttggc     8280

actagtagtg ctggtcatag ttcgagtacc tctgcggtag catcgtagtt atgtgagcac     8340

gcagagcccg gcggtcgata tttacaataa gtgcttcaat tttatgtgcg gcgttgaaag     8400

ctctcacaaa gagtgcactt cgctaaagtg ctgagggttg attgcctctc tgtaattgct     8460

ttgaaggcga cctgctccga tagttacact ctgatgaagt tgtcggagca gcgactaacg     8520

ctgagttaat aggagagtgg gagaatgtca aggtaccagt gtccagattg tcagtatatc     8580

tatgatgaaa ataaggggga gccgcacgaa ggtttccacc cgaacaccag ctggaatgat     8640

atccccaaag attgggcatg cccggactgc gcagttcgag acaaggtgga ctttatcttt     8700

ctcgcggatt ctccctcgaa agaaacacag ctaggggtga atagtcagct tgccaactcg     8760

gaaagtggta tttcagatgc tactccaact ggaatggcag ttttggccgc agaattagtg     8820

atcccactta atcaagaaaa taaaaatgag ggctgtgcgg ctaagactga agttcttgat     8880

caggcgagca ccccacaggt tgtaagaaaa tcttccacaa ggaagaagat gagaaataaa     8940

taacgcaaat ttgccgcaac gcaaaataac aatttgacat ggtgatgagt atggctagct     9000

ataaatgccc ggattgtaat tatgtttatg atgagagtgc gggtaatgtg catgaggggt     9060

tttctccagg tacgccttgg caccttattc ctgaggattg gtgctgcccc gattgcgccg     9120

ttcgagacaa gcttgacttc atgttaattg agagcggcgt aggtgaaaag ggcgtcacct     9180

caacccatac ttcgccaaat ttatccgagg ttagtggcac aagtttaact gctgaagcag     9240
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tggttgcgcc gacaagctta gagaaattgc ctagtgccga cgttaaaggc caagatctat     9300

ataaaactca acctccaagg tctgatgccc aaggcgggaa agcatacttg aagtggatat     9360

gtattacttg tggccatata tatgatgagg cgttgggcga tgaggccgag ggttttactc     9420

caggtactcg ctttgaggat attcctgatg actggtgctg tccggattgc ggggctacga     9480

aagaagacta tgtgctctac gaggaaaagt gaagattaaa acttcaagtc attctaggta     9540

attcaggaca aaataaaaat gaccatacca attagcctag ccaagttaaa ctctagtgcc     9600

gatacccatt cagcgcttgt cgacctgtaa cgacaacaaa acgagggtag cacaatgagt     9660

ttttctaatt ataaagtaat cgcgatgccg gtgttggttg ctaattttgt tttgggggcg     9720

gccactgcat gggcgaatga aaattatccg gcgaaatctg ctggctataa tcagggtgac     9780

tgggtcgcta gcttcaattt ttctaaggtc tatgtgggtg aggagcttgg cgatctaaat     9840

gttggagggg gggctttgcc aaatgctgat gtaagtattg gtaatgatac aacacttacg     9900

tttgatatcg cctattttgt tagctcaaat atagcggtgg atttttttgt tggggtgcca     9960

gctagggcta aatttcaagg tgagaaatca atctcctcgc tgggaagagt cagtgaagtt    10020

gattacggcc ctgcaattct ttcgcttcaa tatcattacg atagctttga gcgactttat    10080

ccatatgttg gggttggtgt tggtcgggtg ctattttttg ataaaaccga cggtgctttg    10140

agttcgtttg atattaagga taaatgggcg cctgcttttc aggttggcct tagatatgac    10200

cttggtaact catggatgct aaattcagat gtgcgttata ttcctttcaa aacggacgtc    10260

acaggtactc ttggcccggt tcctgtttct actaaaattg aggttgatcc tttcattctc    10320

agtcttggtg cgtcatatgt tttctaagta atcaggtctg tcactgtcgc aggtcgacct    10380

gcagccaagc ttctgttttg gcggatgaga gaagattttc agcctgatac agattaaatc    10440

agaacgcaga agcggtctga taaaacagaa tttgcctggc ggcagtagcg cggtggtccc    10500

acctgacccc atgccgaact cagaagtgaa acgccgtagc gccgatggta gtgtggggtc    10560

tccccatgcg agagtaggga actgccaggc atcaaataaa acgaaaggct cagtcgaaag    10620

actgggcctt tcgttttatc tgttgtttgt cggtgaacgc tctcctgagt aggacaaatc    10680

cgccgggagc ggatttgaac gttgcgaagc aacggcccgg agggtggcgg gcaggacgcc    10740

cgccataaac tgccaggcat caaattaagc agaaggccat cctgacggat ggcctttttg    10800
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cgtttctaca aactcttttg tttatttttc taaatacatt caaatatgta tccgctcatg    10860

agacaataac cctgataaat gcttcaataa tgcagcctga aaggcaggcc gggccgtggt    10920

ggccacggcc tctaggccag atccagcggc atctgggtta gtcgagcgcg ggccgcttcc    10980

catgtctcac cagggcgagc ctgtttcgcg atctcagcat ctgaaatctt cccggccttg    11040

cgcttcgctg gggccttacc caccgccttg gcgggcttct tcggtccaaa actgaacaac    11100

agatgtgtga ccttgcgccc ggtctttcgc tgcgcccact ccacctgtag cgggctgtgc    11160

tcgttgatct gcgtcacggc tggatcaagc actcgcaact tgaagtcctt gatcgaggga    11220

taccggcctt ccagttgaaa ccactttcgc agctggtcaa tttctatttc gcgctggccg    11280

atgctgtccc attgcatgag cagctcgtaa agcctgatcg cgtgggtgct gtccatcttg    11340

gccacgtcag ccaaggcgta tttggtgaac tgtttggtga gttccgtcag gtacggcagc    11400

atgtctttgg tgaacctgag ttctacacgg ccctcaccct cccggtagat gattgtttgc    11460

acccagccgg taatcatcac actcggtctt ttccccttgc cattgggctc ttgggttaac    11520

cggacttccc gccgtttcag gcgcagggcc gcttctttga gctggttgta ggaagattcg    11580

atagggacac ccgccatcgt cgctatgtcc tccgccgtca ctgaatacat cacttcatcg    11640

gtgacaggct cgctcctctt cacctggcta atacaggcca gaacgatccg ctgttcctga    11700

acactgaggc gatacgcggc ctcgaccagg gcattgcttt tgtaaaccat tgggggtgag    11760

gccacgttcg acattccttg tgtataaggg gacactgtat ctgcgtccca caatacaaca    11820

aatccgtccc tttacaacaa caaatccgtc ccttcttaac aacaaatccg tcccttaatg    11880

gcaacaaatc cgtccctttt taaactctac aggccacgga ttacgtggcc tgtagacgtc    11940

ctaaaaggtt taaaagggaa aaggaagaaa agggtggaaa cgcaaaaaac gcaccactac    12000

gtggccccgt tggggccgca tttgtgcccc tgaaggggcg ggggaggcgt ctgggcaatc    12060

cccgttttac cagtccccta tcgccgcctg agagggcgca ggaagcgagt aatcagggta    12120

tcgaggcgga ttcacccttg gcgtccaacc agcggcacca gcggcgcctg agaggcgaat    12180

tgacataagc ctgttcggtt cgtaaactgt aatgcaagta gcgtatgcgc tcacgcaact    12240

ggtccagaac cttgaccgaa cgcagcggtg gtaacggcgc agtggcggtt ttcatggctt    12300

gttatgactg tttttttgta cagtctatgc ctcgggcatc caatcgat                 12348
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<210> 8

<211> 12348

<212> DNA

<213> Artificial Sequence

<220>

<223> Vector pBT10_alkL_V129A

<400> 8

gggaagccct gcaaagtaaa ctggatggct ttcttgccgc caaggatctg atggcgcagg 60

ggatcaagat ctgatcaaga gacaggatga ggatcgtttc gcatgattga acaagatgga 120

ttgcacgcag gttctccggc cgcttgggtg gagaggctat tcggctatga ctgggcacaa 180

cagacaatcg gctgctctga tgccgccgtg ttccggctgt cagcgcaggg gcgcccggtt 240

ctttttgtca agaccgacct gtccggtgcc ctgaatgaac tgcaggacga ggcagcgcgg 300

ctatcgtggc tggccacgac gggcgttcct tgcgcagctg tgctcgacgt tgtcactgaa 360

gcgggaaggg actggctgct attgggcgaa gtgccggggc aggatctcct gtcatctcac 420

cttgctcctg ccgagaaagt atccatcatg gctgatgcaa tgcggcggct gcatacgctt 480

gatccggcta cctgcccatt cgaccaccaa gcgaaacatc gcatcgagcg agcacgtact 540

cggatggaag ccggtcttgt cgatcaggat gatctggacg aagagcatca ggggctcgcg 600

ccagccgaac tgttcgccag gctcaaggcg cgcatgcccg acggcgagga tctcgtcgtg 660

acccatggcg atgcctgctt gccgaatatc atggtggaaa atggccgctt ttctggattc 720

atcgactgtg gccggctggg tgtggcggac cgctatcagg acatagcgtt ggctacccgt 780

gatattgctg aagagcttgg cggcgaatgg gctgaccgct tcctcgtgct ttacggtatc 840

gccgctcccg attcgcagcg catcgccttc tatcgccttc ttgacgagtt cttctgagcg 900

ggactctggg gttcgaaatg accgaccaat cgattggtaa ctgtcagacc aagtttactc 960

atatatactt tagattgatt taaaacttca tttttaattt aaaaggatct aggtgaagat 1020

cctttttgat aatctcatga ccaaaatccc ttaacgtgag ttttcgttcc actgagcgtc 1080

agaccccgta gaaaagatca aaggatcttc ttgagatcct ttttttctgc gcgtaatctg 1140

ctgcttgcaa acaaaaaaac caccgctacc agcggtggtt tgtttgccgg atcaagagct 1200

accaactctt tttccgaagg taactggctt cagcagagcg cagataccaa atactgtcct 1260

tctagtgtag ccgtagttag gccaccactt caagaactct gtagcaccgc ctacatacct 1320
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cgctctgcta atcctgttac cagtggctgc tgccagtggc gataagtcgt gtcttaccgg     1380

gttggactca agacgatagt taccggataa ggcgcagcgg tcgggctgaa cggggggttc     1440

gtgcacacag cccagcttgg agcgaacgat ctacaccgaa ctgagatacc tacagcgtga     1500

gctatgagaa agcgccacgc ttcccgaagg gagaaaggcg gacaggtatc cggtaagcgg     1560

cagagtcgga acaggagagc gcacgaggga gcttccaggg ggaaacgcct ggtatcttta     1620

tagtcctgtc gggtttcgcc acctctgact tgagcgtcga tttttgtgat gctcgtcagg     1680

ggggcggagc ctatggaaaa acgccagcaa cgcggccttt ttacggttcc tggccttttg     1740

ctggcctttt gctcacatgt tctttcctgc gttatcccct gattctgtgg ataaccgtat     1800

taccgccttt gagtgagctg ataccgctcg ccgcagccga acgaccgagc gcagcgagtc     1860

agtgagcgag gaagcggaag agcgcctgat gcggtatttt ctccttacgc atctgtgcgg     1920

tatttcacac cgcatagggg atctccaatc gtgccttggc gcagcgacag ccctcggtcc     1980

cccagatagc cattgatctt ctctcgcctg tcccctcagt tcagtaattt cctgcatttg     2040

cctgtttcca gtcggtagat attccacaaa acagcaggga agcagcgctt ttccgctgca     2100

taaccctgct tcggggtcat tatagcgatt ttttcggtat atccatcctt tttcgcacga     2160

tatacaggat tttgccaaag ggttcgtgta gactttcctt ggtgtatcca acggcgtcag     2220

ccgggcagga taggtgaagt aggcccaccc gcgagcgggt gttccttctt cactgtccct     2280

tattcgcacc tggcggtgct caacgggaat cctgctctgc gaggctggcc ggctaccgcc     2340

ggcgtaacag atgagggcaa gcggatggct gatgaaacca agccaaccag gaagggcagc     2400

ccacctatca aggtgtactg ccttccagac gaacgaagag cgattgagga aaaggcggcg     2460

gcggccggca tgagcctgtc ggcctacctg ctggccgtcg gccagggcta caaaatcacg     2520

ggcgtcgtgg actatgagct cgagaacgct taccgccaac acagcagtgt atttgaataa     2580

gagctcgaac atgatcggat ctcccatttc agcaagggaa atcccaccat agccaccacc     2640

gatttatgtg gcgtagaaaa cggtcatcac caaatatggc aatacttccc cgcccaagcg     2700

ccacataaca gcctgggcca cattttacgc ggtagttccg cacgtacgga gtgcgggggg     2760

cggcaggtaa ctgccgtccc tatcgcgacc gttggttcga gtggctgagc atcattgcta     2820

atcaggtaat tttatactcc ctgcaagcgc accttgacgt ttaggcaaat ttattgtctc     2880

agttgcaatc agtcgctcct gcttgtacgc aaggacttct agttcaagag tttcgttatt     2940
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aattgcaaca acgagtttat cgtagtcctt tagagcacca agtccttgca gcgccatccc     3000

tttaagatca gaccagaacc gtggtggggt tggtgctggt gttgatgtgc cacagatgct     3060

acttgcgaca atttgagcgt gtgtaaccgc attatgaatt gtctctaaac gtaccatcgt     3120

tccccaaaaa ggatttctag ccattgcgca gtcgccgatt gcatatatac ttgtatccga     3180

tgtacacatc tgatcatcga ccacaacacc attactcact tcaagggccg cctcagttgc     3240

cagctctagc tctgggatag caccgattcc aactacaatc agatccgcct gaatttcttc     3300

tccactttca agtacgcatt gttcaacatg gccattcctg ccctttatag acgttaattt     3360

cgcattcagc ttgaactcaa ttccttcagc ctccaggcgg gctctgacta agtttgctgc     3420

tgccggcgta accacgcgcg ccattacacg cggggcggct tctatcactg tgaccctctt     3480

ccctaagccc accgcagctg aggcgacttc aagcccgatt actccgccgc ccaacacaac     3540

aacagacgca ctctccacaa gtttcctacg taaatttttg gcgtcttcca tactgcgtaa     3600

atagcagacc ccagacagtt cagacccctc gcaggttaac ctacgtgcgc tagcacctgt     3660

tgcaagaatc aatttttcat acgcgtattc ttttccatct ttagaagaaa ctatcttacg     3720

ccccacgtcg attgatacaa tcggtgtatt taacgaaatg gtaatattgt tattcgtata     3780

aaaaccttct ggctttaatg gcactgcgga ttctgcaatc tcacttgtca gaaaagcctt     3840

ggatagagga ggccgctgat aaggcgccac agactccctg ctaaaaatcc taatttcccc     3900

tttataacca tattgacgaa gccagaacgc agcatttact ccagctgtac cagcgccaac     3960

aacaacgatt gccataattc tctctccggt atacttttca ctatatcact taatgccgat     4020

tattttagat aattccttga cgctcagctt caattgttgc ttgcgtgcga ttcactacat     4080

tcaaggtggc aaatattttc ctcatatgcc actttatagc atcttcggtg acatgcatat     4140

ttgttgctat ttgtttgttt gagcacccct cttttacaag cctcaagaca gcaatctgct     4200

tccgtgtcaa taaagcgtca gctttattct ctgcggactt tccaatctca actattcgcg     4260

gaagactaaa agccccaatc gcttgatcta aattaactgc tgtgaaggct tcacatgaag     4320

ccggtattat tcgctcaatt aaacatactt catcaagaac tgtttgaaag cattgaagct     4380

gttttgctat ctccactgca taaacaatgt taagctgagc cttttttaaa tcaccggcac     4440

ctgcctgcgc tccggccaaa cacaataatc cacggacttc cagctggccc gcgttaattt     4500
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tacgggcttg ctgaatagcc aataacgctc tgtgcgcggc actatgaaag ttccgatctc     4560

gggaaagcac tagtgattga acaagcagca ggcgtgcttt taggggggct gagtgctgtc     4620

cggagaaaat cttatgatct tcaagagttt ttaaattatt tatgcccgtt atgccttgac     4680

agactaagcg ctgatagatc tcaatttggc tcataacttc caatcttggt agattttttt     4740

caaccgcatg cgccttcgcc cactccaata tctcaatgga gccatttagg tcactccttc     4800

caagccgcca agctgacaca gcacggcata cggaaaaaaa cacgtctgtc accccgtgat     4860

tggaaatgaa ctctaaaatt ttggagagct tttcttctga ggtgtccaag cagcgcaatt     4920

cataatgtaa ctcaagctct agagcgtcaa acattttcga agtaaactcg gattccatca     4980

tctgcgcgcg actgtctgtg cgtgcttgag ttataatctg cctcgcccag cccatttttc     5040

cgcttgctag ggcttgttga aacctcgcga catacagcca accaaaagca aaattttgtt     5100

ttgcaaattt attcacggct tgggcctgag ccagcacctt ctccaactct gcaaatctat     5160

actcactggc aaaaataaaa gccaaacagg ttagcgcggc cccttttcca actgcgtttg     5220

aatccccaaa taaactaatc cacttattac agagctcctc actcgaaagc atttcatctt     5280

tcgttgcttt acctattgca agcacaagct gcagccattc cttttcttgc catttatttt     5340

ttttatcgga ttgtgaagat aggtctttaa ttaacttctc tgctcgcgcg ccttgctgac     5400

tgaaatacaa tacccacgcg taactaataa gcactatggg ttttttgtgc caggcctgct     5460

tcggcagctc taacagccac tgtctcagcg catctatttc gccctgacga aatgacaaat     5520

ctaaaattat tctctcagac atgctgactg cccagcgaca gtcattcgcc cgtagggata     5580

ttcgtattgc atactggtat tcacctctac gccaatgcca gaaagctgca cgcttaagca     5640

ggtaggatct tttagcagga ttttcagtcc aagtaatttc tcgtagaaaa ttacgcagta     5700

ctggatgcag tgtaaactgc gctggctcac cgctcacatg gcgaagcaac atgtaattag     5760

tgcttaaata cttaatacat gagaccccat tgacgcattt gaatacataa ttgtattgat     5820

caggcgtcac gaaatcgagc aatgaagaat ttgcaagaaa aacacgatag cgctcgggaa     5880

tcgcctcaaa tatttcatcc ctaaagtaat tgtctacttc aactactgct gaaatatgct     5940

tggccggcaa ctcacgcttt aacaaaaaaa ctacaagagc aggccacccc tcaacttctt     6000

gcaccaaggt ctctatctgt tcttcaggaa ctccaagaac agactctgcc tccgctaacg     6060

ccaccgcctc ttctgcgcta aaggccaagt ctttctcggt gtactcccgc atagcgcctg     6120
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caagtttaag ctgcgagaac ccttttattg tattgcctgc aactgcaaac ctgatatttt     6180

ttggtgtatt taacataaac tccataagtg cgtgcaacaa cggcaagtct aagtcatgat     6240

taatattatc caaacaaact agcgtttcta tctcgttatt cgaggtgctc tgccaaagac     6300

tagatgcaag gtctcgcaag agcgcaggct tgctcacacc ctctctcaca cggctgaatt     6360

ttaccatttc gaaagtttca agctgctcaa taatctctgc gcagatatca aattcactgt     6420

aagaactggc tcttaaagaa agccacactg caggacgtcc ggctgttctg tggcgtagcc     6480

actcgaacgc aagagcaacg gttttcccat atccaggtgg ggctctgtaa aggcatactc     6540

tgggagcggc tccatccgcg atactcaatc ttggccgata tatgcaacta tgaactttgg     6600

cacttactag agtcgtaatt tgatccgctc cgaccttagc gaccgggaaa tcattattta     6660

ttattatttt cattatgcta ttctcgcgcc agctgactgg aaattttcac cataggttac     6720

ggtgttaaat attaaaacta cacttaagtg tagtcggcat gatcggtggt gcaaaatatt     6780

tactagggaa ggtctgaagt aggccgctat ttctggccga cttcggcctt cgccgatttt     6840

gaagacgggc accgggtcaa aatcgaccag atagctcgct catttcggtg ctttcagccg     6900

tcgcgagtag ctcgcggtac ctggcatgct tgcggccagc tcgtgttttt ccagcagacg     6960

acggagcaaa aactacccgt aggtgtagtt ggcgcaagcg tccgattagc tcaggtttaa     7020

gatgtcgaga gtgagagtgg gcggcttaac tttctcagtt aggcataaaa ttacgtctta     7080

aatctcgtag cgactaattt aataaaaatt ggagaattcc atatgcttga gaaacacaga     7140

gttctggatt ccgctccaga gtacgtagat aaaaagaaat atctctggat actatcaact     7200

ttgtggccgg ctactccgat gatcggaatc tggcttgcaa atgaaactgg ttgggggatt     7260

ttttatgggc tggtattgct cgtatggtac ggcgcacttc cattgcttga tgcgatgttt     7320

ggtgaggact ttaataatcc gcctgaagaa gtggtgccga aactagagaa ggagcggtac     7380

tatcgagttt tgacatatct aacagttcct atgcattacg ctgcattaat tgtgtcagca     7440

tggtgggtcg gaactcagcc aatgtcttgg cttgaaattg gtgcgcttgc cttgtcactg     7500

ggtatcgcca acggactagc gctcaataca ggacacgaac tcggtcacaa gaaggagact     7560

tttgatcgtt ggatggccaa aattgtgttg gctgtcgtag ggtacggtca cttctttatt     7620

gagcataata agggtcatca ccgtgatgtc gctacaccga tggatcctgc aacatcccgg     7680
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atgggagaaa gcatttataa gttttcaatc cgtgagatcc caggagcatt tattcgtgct     7740

tgggggcttg aggaacaacg cctttcgcgc cgtggccaaa gcgtttggag tttcgataat     7800

gaaatcctcc aaccaatgat catcacagtt attctttacg ccgttctcct tgccttgttt     7860

ggacctaaga tgctggtgtt cctgccgatt caaatggctt tcggttggtg gcagctgacc     7920

agtgcgaact atattgaaca ttacggcttg ctccgtcaaa aaatggagga cggtcgatat     7980

gagcatcaaa agccgcacca ttcttggaat agtaatcaca tcgtctctaa tctagtgctg     8040

ttccaccttc agcggcactc ggatcaccac gcgcatccaa cacgttctta tcagtcactt     8100

cgggattttc ccggcctgcc ggctcttccg acgggttacc ctggtgcatt tttgatggcg     8160

atgattcctc agtggtttag atcagttatg gatcccaagg tagtagattg ggctggtggt     8220

gaccttaata agatccaaat tgatgattcg atgcgagaaa cctatttgaa aaaatttggc     8280

actagtagtg ctggtcatag ttcgagtacc tctgcggtag catcgtagtt atgtgagcac     8340

gcagagcccg gcggtcgata tttacaataa gtgcttcaat tttatgtgcg gcgttgaaag     8400

ctctcacaaa gagtgcactt cgctaaagtg ctgagggttg attgcctctc tgtaattgct     8460

ttgaaggcga cctgctccga tagttacact ctgatgaagt tgtcggagca gcgactaacg     8520

ctgagttaat aggagagtgg gagaatgtca aggtaccagt gtccagattg tcagtatatc     8580

tatgatgaaa ataaggggga gccgcacgaa ggtttccacc cgaacaccag ctggaatgat     8640

atccccaaag attgggcatg cccggactgc gcagttcgag acaaggtgga ctttatcttt     8700

ctcgcggatt ctccctcgaa agaaacacag ctaggggtga atagtcagct tgccaactcg     8760

gaaagtggta tttcagatgc tactccaact ggaatggcag ttttggccgc agaattagtg     8820

atcccactta atcaagaaaa taaaaatgag ggctgtgcgg ctaagactga agttcttgat     8880

caggcgagca ccccacaggt tgtaagaaaa tcttccacaa ggaagaagat gagaaataaa     8940

taacgcaaat ttgccgcaac gcaaaataac aatttgacat ggtgatgagt atggctagct     9000

ataaatgccc ggattgtaat tatgtttatg atgagagtgc gggtaatgtg catgaggggt     9060

tttctccagg tacgccttgg caccttattc ctgaggattg gtgctgcccc gattgcgccg     9120

ttcgagacaa gcttgacttc atgttaattg agagcggcgt aggtgaaaag ggcgtcacct     9180

caacccatac ttcgccaaat ttatccgagg ttagtggcac aagtttaact gctgaagcag     9240

tggttgcgcc gacaagctta gagaaattgc ctagtgccga cgttaaaggc caagatctat     9300
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ataaaactca acctccaagg tctgatgccc aaggcgggaa agcatacttg aagtggatat     9360

gtattacttg tggccatata tatgatgagg cgttgggcga tgaggccgag ggttttactc     9420

caggtactcg ctttgaggat attcctgatg actggtgctg tccggattgc ggggctacga     9480

aagaagacta tgtgctctac gaggaaaagt gaagattaaa acttcaagtc attctaggta     9540

attcaggaca aaataaaaat gaccatacca attagcctag ccaagttaaa ctctagtgcc     9600

gatacccatt cagcgcttgt cgacctgtaa cgacaacaaa acgagggtag cacaatgagt     9660

ttttctaatt ataaagtaat cgcgatgccg gtgttggttg ctaattttgt tttgggggcg     9720

gccactgcat gggcgaatga aaattatccg gcgaaatctg ctggctataa tcagggtgac     9780

tgggtcgcta gcttcaattt ttctaaggtc tatgtgggtg aggagcttgg cgatctaaat     9840

gttggagggg gggctttgcc aaatgctgat gtaagtattg gtaatgatac aacacttacg     9900

tttgatatcg cctattttgt tagctcaaat atagcggtgg atttttttgt tggggtgcca     9960

gctagggcta aatttcaagg tgagaaatca atctcctcgc tgggaagagt cagtgaagtt    10020

gattacggcc ctgcaattct ttcgcttcaa tatcattacg atagctttga gcgactttat    10080

ccatatgttg gggttggtgt tggtcgggtg ctattttttg ataaaaccga cggtgctttg    10140

agttcgtttg atattaagga taaatgggcg cctgcttttc aggttggcct tagatatgac    10200

cttggtaact catggatgct aaattcagat gtgcgttata ttcctttcaa aacggacgtc    10260

acaggtactc ttggcccggt tcctgtttct actaaaattg aggttgatcc tttcattctc    10320

agtcttggtg cgtcatatgt tttctaagta atcaggtctg tcactgtcgc aggtcgacct    10380

gcagccaagc ttctgttttg gcggatgaga gaagattttc agcctgatac agattaaatc    10440

agaacgcaga agcggtctga taaaacagaa tttgcctggc ggcagtagcg cggtggtccc    10500

acctgacccc atgccgaact cagaagtgaa acgccgtagc gccgatggta gtgtggggtc    10560

tccccatgcg agagtaggga actgccaggc atcaaataaa acgaaaggct cagtcgaaag    10620

actgggcctt tcgttttatc tgttgtttgt cggtgaacgc tctcctgagt aggacaaatc    10680

cgccgggagc ggatttgaac gttgcgaagc aacggcccgg agggtggcgg gcaggacgcc    10740

cgccataaac tgccaggcat caaattaagc agaaggccat cctgacggat ggcctttttg    10800

cgtttctaca aactcttttg tttatttttc taaatacatt caaatatgta tccgctcatg    10860
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agacaataac cctgataaat gcttcaataa tgcagcctga aaggcaggcc gggccgtggt    10920

ggccacggcc tctaggccag atccagcggc atctgggtta gtcgagcgcg ggccgcttcc    10980

catgtctcac cagggcgagc ctgtttcgcg atctcagcat ctgaaatctt cccggccttg    11040

cgcttcgctg gggccttacc caccgccttg gcgggcttct tcggtccaaa actgaacaac    11100

agatgtgtga ccttgcgccc ggtctttcgc tgcgcccact ccacctgtag cgggctgtgc    11160

tcgttgatct gcgtcacggc tggatcaagc actcgcaact tgaagtcctt gatcgaggga    11220

taccggcctt ccagttgaaa ccactttcgc agctggtcaa tttctatttc gcgctggccg    11280

atgctgtccc attgcatgag cagctcgtaa agcctgatcg cgtgggtgct gtccatcttg    11340

gccacgtcag ccaaggcgta tttggtgaac tgtttggtga gttccgtcag gtacggcagc    11400

atgtctttgg tgaacctgag ttctacacgg ccctcaccct cccggtagat gattgtttgc    11460

acccagccgg taatcatcac actcggtctt ttccccttgc cattgggctc ttgggttaac    11520

cggacttccc gccgtttcag gcgcagggcc gcttctttga gctggttgta ggaagattcg    11580

atagggacac ccgccatcgt cgctatgtcc tccgccgtca ctgaatacat cacttcatcg    11640

gtgacaggct cgctcctctt cacctggcta atacaggcca gaacgatccg ctgttcctga    11700

acactgaggc gatacgcggc ctcgaccagg gcattgcttt tgtaaaccat tgggggtgag    11760

gccacgttcg acattccttg tgtataaggg gacactgtat ctgcgtccca caatacaaca    11820

aatccgtccc tttacaacaa caaatccgtc ccttcttaac aacaaatccg tcccttaatg    11880

gcaacaaatc cgtccctttt taaactctac aggccacgga ttacgtggcc tgtagacgtc    11940

ctaaaaggtt taaaagggaa aaggaagaaa agggtggaaa cgcaaaaaac gcaccactac    12000

gtggccccgt tggggccgca tttgtgcccc tgaaggggcg ggggaggcgt ctgggcaatc    12060

cccgttttac cagtccccta tcgccgcctg agagggcgca ggaagcgagt aatcagggta    12120

tcgaggcgga ttcacccttg gcgtccaacc agcggcacca gcggcgcctg agaggcgaat    12180

tgacataagc ctgttcggtt cgtaaactgt aatgcaagta gcgtatgcgc tcacgcaact    12240

ggtccagaac cttgaccgaa cgcagcggtg gtaacggcgc agtggcggtt ttcatggctt    12300

gttatgactg tttttttgta cagtctatgc ctcgggcatc caatcgat                 12348
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CLAIMS  

 

1.  A microbial cell expressing a mutant AlkB enzyme, the mutant AlkB enzyme comprising at 

least one point mutation in the wild type sequence of AlkB, wherein the point mutation is at 

amino acid position V129 and/or T136 of the wild type AlkB enzyme,  5 

wherein the point mutation at amino acid V129 is selected from the group consisting of 

V129T and V129A, 

wherein the point mutation at amino acid position T136 is T136A, and 

wherein the wild type AlkB comprises a polypeptide with sequence identity of at least 80% to 

a polypeptide SEQ ID NO: 1.  10 

 

2. The cell according to claim 1, wherein the point mutation is at amino acid position T136. 

 

3. The cell according to either claim 1, wherein the wild type AlkB comprises a polypeptide with 

sequence identity of at least 90% to a polypeptide SEQ ID NO: 1. 15 

 

4. The cell according to claim 1, wherein the wild type AlkB comprises a polypeptide with 

sequence identity of at least 95% to a polypeptide SEQ ID NO: 1. 

 

5. The cell according to claim 1, wherein the point mutation is at amino acid position V129. 20 

 

6. The cell according to claim 1, wherein the point mutation is at amino acid positions V129 and 

T136. 

 

7. The cell according to claim 1, wherein the wild type AlkB comprises a polypeptide with 25 

sequence identity of at least 98% to a polypeptide SEQ ID NO: 1. 

 

8. The cell according to any one of the preceding claims, wherein the wild type sequence of 

AlkB is SEQ ID NO:1.  

 30 

9. The cell according to any one of the preceding claims, wherein the cell is further genetically 

modified to comprise increased expression relative to a wild type cell of  

- an enzyme E1, an -transaminase capable of catalysing the conversion of the omega-

oxocarboxylic acids and/or esters thereof to the corresponding omega-

aminocarboxylic acids and/or esters thereof. 35 

 

10. A method of producing at least one omega-hydroxy carboxylic acid and/or ester thereof from 

at least one carboxylic acid and/or ester thereof as substrate, the method comprising 

- contacting at least one genetically modified cell expressing a mutant AlkB enzyme 

with the substrate carboxylic acid and/or ester thereof, 40 
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wherein the substrate carboxylic acid and/or ester thereof is a C6-C14 carboxylic acid and/or 

ester thereof; and  

the mutant AlkB enzyme comprises at least one point mutation in the wild type sequence of 

AlkB, 

wherein the point mutation is selected from the group consisting of V129T, T136A, V129A 5 

and L132V. 

wherein the wild type AlkB comprises a polypeptide with sequence identity of at least 80% to 

a polypeptide SEQ ID NO: 1.  

 

11.  The method according to claim 10, wherein the wild type AlkB comprises a polypeptide with 10 

sequence identity of at least 90% to a polypeptide SEQ ID NO: 1. 

 

12. The method according to claim 10, wherein the wild type AlkB comprises a polypeptide with 

sequence identity of at least 95% to a polypeptide SEQ ID NO: 1. 

 15 

13. The method according to claim 10, wherein the wild type AlkB comprises a polypeptide with 

sequence identity of at least 98% to a polypeptide SEQ ID NO: 1 

 

14.  The method according to any one of claims 10 to 13, wherein the wild type sequence of AlkB 

is SEQ ID NO:1. 20 

 

15.  The method according to any one of claims 10 to 14, wherein the substrate carboxylic acid 

and/or ester thereof is lauric acid and/or lauric acid methyl ester (LAME) and the 

corresponding omega-hydroxy carboxylic acid and/or ester thereof is omega-hydroxylauric 

acid and/or omega-hydroxylauric acid methyl ester (HLAME).  25 

 

16. A method of producing at least one omega-hydroxy carboxylic acid and/or ester thereof from 

at least one carboxylic acid and/or ester thereof as substrate, the method comprising 

- contacting at least one genetically modified cell according to any of the claims 1 to 

7 with the substrate carboxylic acid and/or ester thereof. 30 

 

17. A method of producing at least one omega-aminocarboxylic acid and/or ester thereof from at 

least one carboxylic acid and/or ester thereof as substrate, the method comprising  

- contacting the cell according to claim 9 with the substrate carboxylic acid and/or 

ester thereof.  35 

 

18. Use of the cell according to any one of claims 1 to 8, for catalysing the conversion of a 

carboxylic acid and/or ester thereof to a corresponding omega-hydroxy carboxylic acid. 
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19. Use of the cell according to claim 9, for catalysing the conversion of a carboxylic acid and/or 

ester thereof to a corresponding omega-amino carboxylic acid and/or ester thereof. 

  




