SEQUENCE LISTING
<110> Evonik Degussa GmbH
<120> Mikrobiologische Herstellung von 3-Hydroxyisobuttersdure
<130> DR82387
<160> 22
<170> PatentIn version 3.4
<210> 1
<211> 2214
<212> DNA ' :
<213> Corynebacterium glutamicum ATCC 13032
<400> 1
atgacgtcga tcectaattt ttcagacatce ccattgactg ctgagacacg tgeatcggag 60
tcacacaacg ttgacgccgg caaggtgtgg aacactcccg aaggcattga tgtcaagege 120
gtattcacgc aggcetgaccg cgacgaggeg caageggegg gacatecggt ggattetttg 180
ccaggtcaaa agccatttat gcgegggeeg tacccaacta tgtacaccaa tcageegtgg 240

acgattcgcec égtacgcagg cttttcaacc gccgeggaat ccaatgegtt ttatcggagg 300

aaccttgctg cgggtcaaaa aggtttgtcg gttgcgttcg atctagegac pcaccgcggt 360
taigactégg ataatgagcg cgtggtcggc gatgtgggta tggeeggegt ggegattgat 420
tegattttgg atatgegtca getgtttgat ggeattgatt tgtccagegt gteggtgtcg 480
atgaccatga atggcgctgt getgeegatt cttgegttct atatcgtg;gc ggctgaggaa 540

caaggtgtgg gtccggagea gettgeggge acgatccaga atgacatctt gaaagaattt 600

atggtgcgca acacctatat ttatccgecg aagecgtcga tgegcatcat ttccaacatc 660



tttgagtaca cctccttgaa gatgecacgt tttaactcca tttcgattte tggctatéac 720
atccaggaag cgggagegac tgecgatttg gagetggect acactctgge ggatggtatt 780
gaatacatcc gtgcaggtag agaggtaggc cttgacgtgg ataagttcge gectegtetg 840
tecttettet ggggtatttc tatgtacace ttcatggaga tcgcéaagct gegtgeggga 900
cgactgctgt ggagegagtt ggtggcaaaa ttcgatccga aaaacgecaa gteceagtcg 960
ctgegeacge actcgeagac ctetggttgg tegttgacceg cgcaggatgt gtacaacaac 1020
gtcgeecgea cegegattga ggegatggct geaacceagg gccacagcca gtcgctgcac. 1080
accaatgcac ttgatgaggc gttggegetg cccaccgatt tetctgeteg tatcgecega 1140
aacacccagc tgttgctgea gecaggaatct ggeacggtge gtccagttga tccatgggeg 1200
ggctectatt acgtggagtg gttgaccgat gagctggcta accgégchg caagcacatc 1260
gatgaggtgg aggaagecgg cggaatggeg caggecaceg cgeagggaat tectaagetg 1320
cgcattgagg aatcagcggc acgcacceag getcgeattg attecggeeg ceaggegetg 1380
atcggcgtga atcgctacgt ggeggaagaa gatgaggaaa ttgaagtcct caaggttgac 1440
aacaccaagg ttcgcgcaga acagttggcet aaactcgege aactgaaage agagegecaac 1500
gatgcggaag tcaaggcetge getggatgeg ttgacagetg ctgeccgeaa cgageataaa 1560
gagccagggg atttggatca gaacctgctc aaacttgccg tcgatgetge gegegecaaaa 1620

gctaccattg gagagatctc cgatgctttg gaagttgtcet ttggecgeca cgaagcagaa 1680



atcaggacgc tgtctggcgt gtacaaggat gaggttggaa aggaaggcac agtgagcaac 1740
gtcgaacgcg cgatcgeect ggetgacgec tttgaggctg aggaaggcceg ccgeccacgt 1800
atctttattg ccaagatggg ccaggatgga catgaccgtg gacagaaggt tgtegegtet 1860
gectatgetg acctgggeat ggacgtggat gttggaccge tgtttcaaac tccagecgaa 1920
gctgcccgcg ccgeegtgga cgecgatgtt cacgtggtgg gtatgtctte getggecagea 1980
ggccacctca ccttgctg§c cgagctgaag aaagaacttg cagctcttgg ccgegatgac 2040
attctggtca ccgtgggegg cgteattceg ccgggegatt tccaggatct ctacgatatg 2100
ggtgeegeeg cgatttacce tccaggaacce gtcatcgegg agtcggegat cgatctgate 2160.

acccgactcg ccgeacacct gggctttgac ctggatgtgg atgtgaatga gtga 2214

<210> 2

<211> 737

<212> PRT ‘

<213> Corynebacterium glutamicum ATCC 13032

<400> 2
Met Thr Ser Ile Pro Asn Phe Ser Asp Ile Pro Leu Thr Ala Glu Thr
1 5 . 10 15 .

Arg Ala Ser Glu Ser His Asn Val Asp Ala Gly Lys Val Trp Asn Thr
20 25 30 e :

Pro Glu Gly Ile Asp Val Lys Arg Val Phe Thr Gln Ala Asp Arg Asp
35 40 | 45

Glu Ala Gln Ala Ala Gly His Pro Val Asp Ser Leu Pro Gly Gln Lys
50 55 60



Pro Phe Met Arg Gly Pro Tyr Pro Thr Met Tyr Thr Asn Gln Pro Trp
65 70 75 80

Thr Ile Arg Gln Tyr Ala Gly Phe Ser Thr Ala Ala Glu Ser Asn Ala
85 90 95

Phe Tyr Arg Arg Asn Leu Ala Ala Gly Gln Lys Gly Leu Ser Val Ala
‘ 100 105 110

Phe Asp Leu Ala Thr His Arg Gly Tyr Asp Ser Asp Asn Glu Arg Val
115 120 125

Val Gly Asp Val Gly Met Ala Gly Val Ala Ile Asp Ser Ile Leu Asp
130 135 140

Met Arg Gln Leu Phe Asp Gly Ile Asp Leu Ser Ser Val Ser Val Ser
145 150 155 160

Met Thr Met Asn Gly Ala Val Leu Pro Ile Leu Ala Phe Tyr Ile Val
165 170 175

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

Gln Asn Asp Ile Leu Lys Glu Phe Met Val Arg Asn Thr Tyr Ile Tyr
195 200 205

Pro Pro Lys Pro Ser Met Arg Ile Ile Ser Asn Ile Phe Glu Tyr Thr
210 215 220

Ser Leu Lys Met Pro Arg Phe Asn Ser Ile Ser Ile Ser Gly Tyr His
225 ' 230 235 240

Ile GIn Glu Ala Gly Ala Thr Ala Asp Leu Glu Leu Ala Tyr Thr Leu
245 250 255

Ala Asp Gly Ile Glu Tyr Ile Arg Ala Gly Lys Glu Val Gly Leu Asp
260 265 270



Val Asp Lys Phe Ala Pro Arg Leu Ser Phe Phe Trp Gly Ile Ser Met
275 280 285.

Tyr Thr Phe Met Glu Ile Ala Lys Leu Arg Ala Gly Arg Leu Leu Trp
290 295 300

Ser Glu Leu Val Ala Lys Phe Asp Pro Lys Asn Ala Lys Ser Gln Ser
305 310 - 315 320

Leu Arg Thr His Ser Gin Thr Ser Gly Trp Ser Leu Thr Ala Gln Asp
325 330 335

Val Tyr Asn Asn Val Ala Arg Thr Ala lle Glu Ala Met Ala-Ala Thr
340 345 350

Gln Gly His Thr Gln Ser Leu His Thr Asn Ala Leu Asp Glu Ala Leu
355 360 365

Ala Leu Pro Thr Asp Phe Ser Ala Arg Ile Ala Arg Asn Thr Gln Leu
370 375 380

Leu Leu Gln Gln Glu Ser Gly Thr Val Arg Pro Val Asp Pro Trp Ala
385 390 395 400

Gly Ser Tyr Tyr Val Glu Trp Leu Thr Asn Glu Leu Ala Asn Arg Ala
405 410 415

Arg Lys His Ile Asp Glu Val Glu Glu Ala Gly Gly Met Ala Gln Ala
420 425 430

Thr Ala Gln Gly Ile Pro Lys Leu Arg Ile Glu Glu Ser Ala Ala Arg
435 440 445

Thr Gln Ala Arg Ile Asp Ser Gly Arg Gln Ala Leu Ile Gly Val Asn
450 455 460

“Arg Tyr Val Ala Glu Glu Asp Glu Glu Ile Glu Val Leu Lys Val Asp
465 470 - 475 480



Asn Thr Lys Val Arg Ala Glu Gln Leu Ala Lys Leu Ala Gln Leu Lys
' 485 490 495

 AlaGlu Arg Asn Asp Ala Glu Val Lys Ala Ala Leu Asp Ala Leu Thr
500 - 505 510

Ala Ala Ala Arg Asn Glu His Lys Glu Pro Gly Asp Leu Asp Gln Asn
515 - 520 525

Leu Leu Lys Leu Ala Val Asp Ala Ala Arg Ala Lys Ala Thr Ile Gly
530 535 540

Glu Ile Ser Asp Ala Leu Glu Val Val Phe Gly Arg His Glu Ala Glu
545 550 555 560

Ile Arg Thr Leu Ser Gly Val Tyr Lys Asp Glu Val Gly Lys Glu Gly
565 570 575

Thr Val Ser Asn Val Glu Arg Ala Ile Ala Leu Ala Asp Ala Phe Glu
580 585 590 :

Ala Glu Glu Gly Arg Arg Pro Arg Ile Phe Ile Ala Lys Met Gly Gln
595 600 605 ’

Asp Gly His Asp Arg Gly Gln Lys Val Val Ala Ser Ala Tyr Ala Asp
610 615 - 620

Leu Gly Met Asp Val Asp Val Gly Pro Leu Phe Gln Thr Pro Ala Glu
625 630 635 640

Ala Ala Arg Ala Ala Val Asp Ala Asp Val His Val Val Gly Met Ser
645 650 . 655

Ser Leu Ala Ala Gly His Leu Thr Leu Leu Pro Glu Leu Lys Lys Glu
660 665 670

Leu Ala Ala Leu Gly Arg Asp Asp Ile Leu Val Thr Val Gly Gly Val



675 680 685

Ile Pro Pro Gly Asp Phe Gln Asp Leu Tyr Asp Met Gly Ala Ala Ala
690 695 700 :

Ile Tyr Pro Pro Gly Thr Val Ile Ala Glu Ser Ala Ile Asp Leu Ile
705 710 715 720

Thr Arg Leu Ala Ala His Leu Gly Phe Asp Leu Asp Val Asp Val Asn
725 730 735

Glu

<210> 3

<211> 1071

<212> DNA

<213> Sulfolobus tokodaii

:::g(z)l(;;agag cattaaaagc cgcaatatta ggtgctactg gtttagtagg aatcgaatac 60
gtaagaatgc tatcaaatca tccttatatt aaaccagceat atttagetgg aaaaggttca 120
gtgggtaaac cgtatggtga ggtagtaaga tggeaaacag taggacaagt tectaaggaa 180
atagctgata tggaaataaa accaactgat cctaagttaa tggatgatgt agacataata 240

: ttttgtccat tacctcaagg tgetgetgge ccagtagaag aacaatttge aaaagaagga 300
ftccctgtga ttagtaattc accagatcat agatttgatc ctgatgttcc cttattggtt 360
cctgaactaa atcctcatac tattagctta attgat‘gagc_aaagaaaaag aagagaatgg 420

aaaggattta tagtaactac accactatgc acagcccagg gtgcagcaat accattaggt 480

gctatattta aagattataa gatggatgga gcatttataa ctactattca atcgctatct 540



ggtgeeggtt atccaggaét accatcatta gatgtagtag ataatatctt gcctttaggt 600
gatggatacg atgccaagac gataaaagag atcttcagaa ttttaagcga agttaagaga 660

. aatgtagatg aacctaaatt agaagatgta agcttagcag caacaactca tagaatagct 720
actatac;tg gtcattatga agtactatat gtatcgttca aagaggaaac tgetgetgaa 780
aaagttaagg agactttaga aaactttaga ggggaaccac aagatctaaa attaccaact 840
gcaccttcaa agccaattat cgttatgaat gaggatacaa gacctcaagt ctattttgat 900
agatgggctg gggatattcc aggaatgagt gtagttgtag gtagattaaa gcaagt;gaat 960
aagagaatga taaggttagt atcattaatt cataacacg.g.tcagaggagc cgcaggggga iOZO
ggtatattag cagctgaatt acttgtcgaa aaaggatata ttgaaadgta a 1071

<210> 4 |

<211> 356

<212> PRT

© <213> Sulfolobus tokodaii

<400> 4
Met Arg Arg Thr Leu Lys Ala Ala Ile Leu Gly Ala Thr Gly Leu Val
1 5 10 15 -

Gly Ile Glu Tyr Val Arg Met Leu Ser Asn‘His Pro Tyr Ile Lys Pro
20 25 30

Ala Tyr Leu Ala Gly Lys Gly Ser Val Gly Lys Pro Tyr Gly Glu Val
35 40 . 45

Val Arg Trp Gln Thr Val Gly Gln Val Pro Lys Glu Ile Ala Asp Met
50 - 55 60



Glu Ile Lys Pro Thr Asp Pro Lys Leu Met Asp Asp Val Asp lle Ile
65 - 70 75 80 '

Phe Ser Pro Leu Pro Gln Gly Ala Ala Gly Pro Val Glu Glu GIn Phe
85 90 95

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

Asp Pro Asp Val Pro Leu Leu Val Pro Glu Leu Asn Pro His Thr Ile
115 120 - 125

Ser Leu Ile Asp Glu Gln Arg Lys Arg Arg Glu Trp. Lys Gly Phe Ile
130 135 140

Val Thr Thr Pro Leu Cys Thr Ala Gln Gly Ala Ala Ile Pro Leu Gly
145 150 . 155 - . 160

Ala Ile Phe Lys Asp Tyr Lys Met Asp Gly Ala Phe Ile Thr Thr Ile
: 165 170 175

Gln Ser Leu Ser Gly Ala Gly Tyr Pro Gly Ile Pro Ser Leu Asp Val
180 185 190

Val Asp Asn Ile Leu Pro Leu Gly Asp Gly Tyr Asp Ala Lys Thr Ile
195 200 : 205

Lys Glu Ile Phe Arg Ile Leu Ser Glu Val Lys Arg Asn Val Asp Glu
210 215 220 '

Pro Lys Leu Glu Asp Val Ser Leu Ala Ala Thr Thr His Arg Ile Ala
225 230 235 240

Thr Ile His Gly His Tyr Glu Val Leu Tyr Val Ser Phe Lys Glu Glu
245 250 - 255

Thr Ala Ala Glu Lys Val Lys Glu Thr Leu Glu Asn Phe Arg Gly Glu
260 265 270



Pro Gln Asp Leu Lys Leu Pro Thr Ala Pro Ser Lys Pro Ile Ile Val
275 280 _ 285 :

Met Asn Glu Asp Thr Arg Pro GIn Val Tyr Phe Asp Arg Trp Ala Gly
290 295 300

Asp Ile Pro Gly Met Ser Val Val Val Gly Arg Leu Lys Gln Val Asn
305 310 315 320

Lys Arg Met Ile Arg Leu Val Ser Leu Ile His Asn Thr Val Arg Gly
325 330 335

Ala Ala Gly Gly Gly Ile Leu Ala Ala Glu Leu Leu Val Glu Lys Gly
340 345 350

Tyr lle Glu Lys
355

<210> 5

<211> 1293

<212> DNA

<213> Rhodobacter sphaeroides

:;(;ZZCtig acgtgcagag cgatatcgtc gectacgacg cgéccaagaa ggacctctac 60
gagatcggeg agatgecgee t;tcggccat gtgccgaagg agatgtatge ttgggecatc 120
cggegegage gtecatggega gécggatcag gccatgcaga tcgaggtggt cgagacgeee 180
‘tcgatcgaca gecacgaggt getegticte gtgatggegg cgggcegtgaa ctacaacgge 240
atctgggecg gectcggegt geeegteteg ccgttcgacg gtcacaagca gccctatcaé 300

atcgcgggct cegacgegte gggeategte tgggeggtgg gegacaaggt caagegetgg 360

aaggtgggcg acgaggtcgt gatccactge aaccaggacg acggegacga cgaggaatge 420



aacggeggcg accegatgtt ctcgeeccacce cageggatct ggggctacga gacgeeggac 480
ggctectteg cccagttcaé ccgegtgeag gegeageage tgatgaageg teccgaageac 540
ctgacctggg aagaggcggec ctg&acacg ctgaccctcg ccaccgecta ccggatgctc,‘ 600
ttcggecaca agecgeacga cetgaageeg gggeagaacg tgetggtetg gggegeeteg 660
ggeggecteg getectacge gatccagete atcaacacgg cgggegecaa tgccafcggc 720
gtcatctcag aggaagacaa gegegacttc gtcatgggec tgggegeeaa gggegteate 780
aaccgcaagg acttcaagtg ctggggccag ctgceccaagg tgaactcgece cgaatataac 840
gagtggctga aggaggcgcg caagttcgge aaggecatct gggaéatcaé cggcaagggc 906
atcaacgtcg acatggtgtt cgaacatccg ggegaggega ccttceeggt ctegtegetg 960
gtggtgaaga agggeggeat ggtegtgate tgegegggea ceaccggett caactgcace 1020
ttcgacgtcc gctacatgtg gat.gcaccég aagcgcectge agggeageca tttcgeccaac 1080
ctcaagcagg ccteccgegge caaccagetg atgatcgage gccg'cctcga tccctgcatg 1140
tccgaggtet tceeetggge cgagatceeg getgeecata cgaagatgta taagaaccag 1200
cacaagcecg geaacatgge ggtgetggtg caggeeccge geacggggtt gegeacctte 1260
geegacgtge tcggggccgg ccgcaaggec tga 1293

<210> 6

<211> 430

<212> PRT ‘
<213> Rhodobacter sphaeroides

<400> 6



Met Ala Leu Asp Val Gln Ser Asp Ile Val Ala Tyr Asp Ala Pro Lys
1 5 10 15

Lys Asp Leu Tyr Glu Ile Gly Glu Met Pro Pro Leu Gly His Val Pro
20 25 30

Lys Glu Met Tyr Ala Trp Ala Ile Arg Arg Glu Arg His Gly Glu Pro
35 40 45

Asp Gln Ala Met Gln Ile Glu Val Val Glu Thr Pro Ser Ile Asp Ser
50 ' 55 60

His Glu Val Leu Val Leu Val Met Ala Ala Gly Val Asn Tyr Asn Gly
65 70 75 80

Ile Trp Ala Gly Leu Gly Val Pro Val Ser Pro Phe Asp Gly His Lys
85 90 95

Gln Pro Tyr His Ile Ala Gly Ser Asp Ala Ser Gly Ile Val Trp Ala
100 105 110

Val Gly Asp Lys Val Lys Arg Trp Lys Val Gly Asp Glu Val Val Ile |
115 - 120 125

His Cys Asn Gln Asp Asp Gly Asp Asp Glu Glu Cys Asn Gly Gly Asp
130 135 140

Pro Met Phe Ser Pro Thr Gin Arg Ile Trp Gly Tyr Glu Thr Pro Asp
145 150 155 160

‘Gly Ser Phe Ala GIn Phe Thr Arg Val Gln Ala Gln Gln Leu Met Lys
165 170 175

Arg Pro Lys His Leu Thr Trp Glu Glu Ala Ala Cys Tyr Thr Leu Thr
180 185 190

Leu Ala Thr Ala Tyr Arg Met Leu Phe Gly His Lys Pro His Asp Leu
195 200 205



Lys Pro Gly GIn Asn Val Leu Val Trp Gly Ala Ser Gly Gly Leu Gly
210 215 220

Ser Tyr Ala Ile Gln Leu Ile Asn Thr Ala Gly Ala Asn Ala Ile Gly
225 ‘ 230 235 240

Val Ile Ser Glu Glu Asp Lys Arg Asp Phe Val Met Gly Leu Gly Ala
245 250 255 '

Lys Gly Val Ile Asn Arg Lys Asp Phe Lys Cys Trp Gly Gln Leu Pro
260 265 270

Lys Val Asn Ser Pro Glu Tyr Asn Glu Trp Leu Lys Glu Ala Arg Lys
275 280 285

Phe Gly Lys Ala Ile Trp Asp Ile Thr Gly Lys Gly Ile Asn Val Asp
290 295 300

Met Val Phe Glu His Pro Gly Glu Ala Thr Phe Pro Val Ser Ser Leu
305 310 315 320

Val Val Lys Lys Gly Gly Met Val Val Ile Cys Ala Gly Thr Thr Gly
325 330 335 -

Phe Asn Cys Thr Phe Asp Val Arg Tyr Met Trp Met His Gin Lys Arg
340 345 350

Leu Gln Gly Ser His Phe Aia Asn Leu Lys Gln Ala Ser Ala Ala Asn
355 360 365

GIn Leu Met Ile Glu Arg Arg Leu Aép Pro Cys Met Ser Glu Val Phe
370 375 380

Pro 'Trp Ala Glu Ile Pro Ala Ala His Thr Lys Met Tyr Lys Asn Gln
385 390 395 400

His Lys Pro Gly Asn Met Ala Val Leu Val Gin Ala Pro Arg Thr Gly



405 410 415

Leu Arg Thr Phe Ala Asp Val Leu Glu Ala Gly Arg Lys Ala
420 425 430

<210> 7

<211> 1233

<212> DNA

<213> Pseudomonas aeruginosa

:;(;(;ga?tt acgagcecegtt gegtctgeat gteccggage ccaccgggeg teetggetge 60
aagaccgact tttcctatct geacctgtee cecgecggeg aggtacgeaa geegeeggtg 120
gatgtcgage ccgecgagac ‘cagcgacctg gcctacagec tggtacgtgt getcgacgac 180
gacggccacg cegteggtee ctggaat;:cg cagctcagca acgaacaact getgegegge 240
atgégggcga tgctcaagac ccgecetgtte gacgc‘gcgca tgctcaccge gecaacggeag 300
aaaaagcttt ccttctatat gcaatgcctc ggcgaggaag ccatcgecac cgcccécacc 360
ctggeectge gegacggega catgtgcettt ccgacctate gecageaagg catectgatc 420
acccgegaat acccgetggt ggacatgatce tgecagette tcfccaacga ggeegaceeg 480
ctcaagggcc gecagetgee gatcaﬁgfac tcgagcaagg aggcaggttt cttctccatc 540
tccggcaacc tcgecaceea gttcatccag geggteggct ggggeatgge cteggegate 600
aagggcgaca cgegeatcge cteggeetgg atcggcgécg gcgecaccge cgagtcggac 660
ttccacaccg ccctcaccett cgeccatgte taccgegege cggtaatect caacgtggte 720

aacaaccagt gggcgatctc caccttccag gecatcgeeg geggegaagg caccaccttc 780



gccaaccgtg gegtgggctg cgggatcgec tegetgeggs tcgacggcaa- tgacttcctg 840
gcggtetacg cecgectecga gtgggeegee gagegegece ggegeaacct cgggeegage 900
ctgatcgaat gggtcaccta ccgcgccggc ccgcaptcga cttcggacga cccgtccaag 960
taccgeeeeg cegacgactg gaccaacttc ccgetgggeg acecgatege ccgcctgaag 1020
cggceacatga tcggectegg catctggtcg gaggaacage acgaagecac ccacaaggece 1080
ctcgaagecg éagtacfggc cgcgcagaaa caggcggaga gecatggeac cctgatcgac 1140
. ggeegggtgc cgagegecge cageatgttc gaggacgtct atgcagaact gecggageac 1200
ctgegeegge aacgeeagga geteggggta tga | 1233

<210> 8

<211> 1049

<212> DNA

<213> Pseudomonas aeruginosa

:;(c):(c)::tgia cccgeaacac gagaacgece agacggtcac cagcatgacc atgatccagg 60
cgetgegete ggegatggac atcatgetcg agegegacga cgacgtggtg gtattcggee 120
aggacgtcgg ctaéttcggc ggegtgttee gctgcéccga aggcctgeag aagaaatacg 180
gcacctegeg ggtgttegat gegeegatet ccgagagégg catcatcgge gecgeggteg 240
gecatgggtgc ctacggectg cgeeeggtgg tggagatcca gttcgeegac tacgtctace 300

cggecteega ccagttgate tccgaggegg cgegectgeg ctatcgeteg geeggegact 360

tcatcgtgee gatgaccgta cgeatgeect gtggeggegg catctacgge gggeaaacge 420



acagccagag cccggaggeg atgttcacce aggtctgegg cctgegeacg gtgatgcggt 480
ccaaccccta cgacgccaag ggectgetga tcgectgeat cgagaacgac gacceggtga 540
tcttcctega geccaagege ctctacaacg gceegttcga tggecaccac gaccgeecgg 600
tgacgcectg gtccaageat ccggecagee aggtgeegga cggctactac aaggtgeecge 660
tggacaaggc ggegatcgte cgeeceggeg cggegetgac cgtgetgace tacggeacca 720
tggtctacgt ggeccaggece gcggcégacg agaccggect ggacgeegag atcatcgacc 780
tgcgeagect ctggccéctg gacctggaaa ccatcgtege ctcggtgaag aagaccggee 840
gctgcgtpat cgcccacgag gegaccegea cetgegggtt cggegeegag ctgétgtcgc - 900
tggtgcagga geactgctte caccacctgg aggegecgat cgagegegte aceggttggg 96‘0
acacccecta cecgeatgec caggagtggg cgtatttcee cggeeecgeg cgegteggeg 1020
cggcattcaa gegtgtgatg gaggtctga . | 1049

<210> 9

<211> 924

<212> DNA

<213> Pseudomonas aeruginosa

<400> 9
atgtcgatgg ccgatcgtga tggegtgatc tggtatgacg gtgaactggt gecagtggege 60

gacgcgacca cgeacgtget gacccatace ctgeactatg gaatgggegt gttcgagggc 120
gtgegegect acgacaccee geagggeacg gegatcttee geetgeagge geatacegac 18.0
cggctgttcg actccgegea catcatgaac atgcagatce cgtacageeg cgacgagate 240
aacgaggcga cccgegecge cgtgegegag aacaacctgg aaagegecta tatccgeeeg 300

atggtgttct acggaagega aggeatggge ctgegegeea geggectgaa ggtecatgtg 360



atcatcgccg cctggagcetg gggegectac atgggegagg aagecctgea geaaggeate 420
aaggtgcgca ccagttectt caccecgecac cacgtcaaca tetcgatgac ccgegecaag 480
tccaacggceg cctacatcaa ctecgatgetg geectccagg aagegatcte cggeggegee 540
gacgaggccea tgatgctcga tccggaagge tacgtggeeg aaggetecgg cgagaacatc 600
ttcatcatca aggatggegt gatctacacc ccggaagtca ccgectgect gaacggeatc 660
actcgtaaca ctatcctgac cctggecgee gaacacggtt ttaaactggt cgagaagege 720
atcacccgeg acgaggtgta catcgecgac gaggecttct tcactggeac tgeegeggaa 780
gtcacgecga tccgegaagt ggaéggtcgc aagatcggcg ccggeegeeg tggeecggtc 840
accgaaaagc tgcagaaagc ctatttcgac ctggtcageg gecaagaccga .ggcccacgcc 900
gagtggcgta ccctggtcaa gtaa . 924

<210> 10~

<211> 1128

<212> DNA

<213> Acinetobacter calcoaceticus

<400> 10
atgcaattta atgaagaaca gctattaatt caggatatgg cgaaaagttt tgccaatgaa 60

cagattaaat ctaatgcagc agaatgggat aagcatagca tttttccaaa agacgttttg 120
tcccaaatgg ggcaattggg ttttatggga atgetggtga gtgagaaatg gggeggatca 180
aatacaggaa atttagctta tgtgctggea cttgaagaéa tcgetgeege agatggtgeg | 240
acttcaacca ttatgagtgt acataattct gttggctgtg tacccéttgc ltaaatttggt 300 |
acagaggagce aaaagcagaa atatctagtg cctttagcac aaggtgaagt gatcggtgca 360
tttgctttaa cggaaccaca tacaggttce gatgecgeag ccattaaaac ccgégcaatt 420
aaacaaggtg atgaatggat tattaatggc gctaaacaat ttataacatc aggtcataat 480
gcgggcegtga ttattgtatt tgetgtgaca gatccgaatg cagggaaaaa agggetgagt 540
gcatttattg tgccgegtga aaccttgggt tatgaggtga ttcgecaccga agaaaaattg 600
ggtttacatg cgtcagatac gtgccaaatt gctttaacgg atgttégagt acatcacagc 660

ttaatgcttg gtcaggaagg tgagggacta aaaatagceat tgtctaatct ggaaggtgge - 720



cgtattggga ttgcagegcea ageegttggt ttggeacgtg ctgeactaga agaagegaca 780
aaatatgcca aagagcgtgt gacctttgga aagcctattf ttgagcatca ggegttagcc 840
tttcgtttag ccagtatgge cacégaaatt gaagcagcac gacaattggt tcattacgca 900
gegeggctta aagaagctgg aaaaccttgt ttaaatgaag catcaatggc gaaattattt 960
tcatctgaaa tggtcgaacg cgtatgttct getgetttge aaatctttgg tggctatgge 1020
tatttaaaag actttcccat cgagcegaatt tatcgtgatg cacgtatttg ccagatttat 1080
gaaggtacaa gtgatattca gegtttagtg atagcaagaa gectataa 1128
<210> | 11

<211> 774

<212> DNA

<213> Acinetobacter calcoaceticus

- <400> 11
atgacattcg caacaatttt attggaaaaa cgtaagggtg tgggcttgat tacacttaac 60

cgtccaaaag cattaaatgc tttaaactca gaattaattt atgaaataaa tttagectta 120
gacgatttag aaaatgatca aacgattggt tgtatcgtce ttacaggttc agaaaaagccb 180
tttgcegeag gtgeggatat caaagaaatg geagaattaa cttttccaaa tatttatttt 240
gatgattttt ftagtcttgc agatcgtattA geacagcegte gtaagecttt aattgcegea 300
_gtgagtggtt atgctttagg tggfggctgt gagttagcac tcatgtgtga ctttatttat 360
tgtgcégaca atgccaagtt tgcactacca gaagtaactt taggtgtcat tectggtatt 420
ggtggaacac agcegtctaac gettgeaata ggeaaageea aagecatgga aatgtgtitg 480
actgcacggc aaatgcaggc tgetgaggea gaacaaagtg gtitggtgge acgegttttt 540
agtaaagaag aacttttaga acaaacctta caggctgccg éaaaaatagc ggaaaaatca 600
cgggtatcta ccataatgat taaagagtca attaatcgag cttttgaagt gagtttagca 660

- gagggtttac gttttgagceg ccgaatgtte cattcagttt ttgecgacctt agatcagaaa | 720
gaaggcatgc aagcatttat tgataaacgt ccageccaat ttaaacatca ataa 774
<210> 12

<211> 1029
<212> DNA



<213> Acinetobacter calcoaceticus

<400> 12
atgactacta ctgacaatca tttactcatt gaacataaaa acgctttagg aacaattatt 60

ttaaatcgtc cagegagict gaacgegceta tetctagaaa tgattaatge gattegteaa 120
caagttgagg attggcaagg tgatgtaaat gttéaggéca tattaattaa atcaaatagt 180
cctaaagcat titgtgcagg tggtgatatt cgctatcttt atgaaagtté taaaagtgga 240
tcagaagagt ataaagétta tttcattgct gaatatgaga tgctcaatag cattcgaacg 300
tctaaaaaaa cagtgattgt tttattggat ggatatgtat tgggtggtegg ttttggttta 360
geacaggctt gtcatatctt ggtgagtagt gaaaaatcac gattttcaat gccagaaaca 420
gcaataggtt ttttcccaga tgttgcageg acttatttct tatctcgttt agatgatgtt 480
ggggtatatt tggcactgac tggtgatcaa atcagtagta gtgatgeatt gtatttagat 540
ctgattgatt atcatgttcc gagtcagaat tttgagegac tagaaaatge attcagecaa 600
tcacagaact tagataaatt tcatattcag aagattattt ctgcttatat ctcéagccct 660
gttéagagtg aactcagtct atggéttgaa gecattcgte agcattttgg tcttaaaaat 720
gtgcaagata fcgaagaaag tttgaaaaat gaacaagatc ccaactatca agtatggaca 780
agtaaagtgt taaatacttt gcaacaacgt tcctctattg caaaaaaaac cagtttaaag 840

‘ ttacagcfgc tagggegtgg atggtcatta cagcaatgta tgcgtatcga gcgaaaatta 900
caggatatct ggtttgaaca tggtgatatg attgagggtg ttcgagegtt gattattgat 960

- aaagataaac aaccgcaatg gcageageat aatgcgactt taga‘taatat attaggccaa 1020
ttaggttag ' 1029

<210> 13

<211> 31

<212> DNA _

<213> Artificial Sequence

<220>
<223> Primer

<400> 13 .
atgcaattta atgaagaaca gctattaatt ¢ 31



<210> 14

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 14 .
cagtctgaaa tgactaacct aattggc

<210> 15

<211> 29

<212> DNA

<213> " Atrtificial Sequence

<220>
<223> Primer

<400> 15
acggaattct gaaggagctg gcaactatg

<210> 16

<211> 28

<212> DNA

<213> Atrtificial Sequence

<220>
<223> Primer.

<400> 16
ttgtcgactt acttgaccag ggtacgee

<210> 17

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 17
acagatctgg aggcctgtca tgagtgatta ¢

<210> 18
<211> 25

27

29

28

31



<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 18

atgggtaccc attcagacct ccatc ' 25

<210> 19
<211> 6960
<212> DNA
<213> Artificial

<220>
<223> New Plasmid

<400> 19
ggggaattgt gagcggataa caattccect gtagaaataa ttttgtttaa ctttaataag 60

gagatatacc atgggcagca gccatcacca tcatcaccac agccaggate cgaattctga 120
aggagctggce aactatgtcg atggecgate gtgatggegt gatctggtat gacggtgaac 180
tggtgcagtg gégcgacgcg accacgcacg tgctgaccca taccctgeac tatggaatgg 240
gegtgttcga gggegtgege gectacgaca ceccgeaggg cacggegate ttecgectge 300
aggcgcatac cgaccggetg ttcgactccg cgeacatcat gaacatgeag atccegtaca 360
gcegegacga gatcaaégag gcgacccgeg ccgeegtgeg cgagaacaac ctggaaageg 420
cctatatvccg cccgatggtg ttctacggaa gegaaggeat gggectgege gecageggee 480
tgaaggtcca tgtgatcatc geegectgga getggggege ctacatggge gaggaageee 540
tgcagcaagg catcaaggtg cgcaccagtt ccttcécccg ccaccacgtc aacatetega 600
tgacccgege caagtccaac ggcgcctaca_lhtcaactcgat getggececte caggaégcga 660
tetceggegg cgecgacgag gecatgatge tegatccgga aggcetacgtg geegaaggcet 7204
ccggegagaa catcttcatc atcaaggatg gegtgatcta cacccecggaa gtcaccgeet 780
gcctgaacgg catcactégt aacactatcc tgaccctgge cgecgaacac ggttttaaac 840
tggtcgagaa gegeatcace cgegacgagg tgtacatcge cgacgaggee ttettcactg 900

geactgecge ggaagtecacg ccgatccgeg aagtggacgg tcgeaagate ggegeeggee 960



geegtggeee ggtcaccgaa aagetgeaga aagectattt cgacctggte ageggceaaga 1020
ccgaggecca cgecgagtgg cgtacectgg tcaagtaagt cgacaagcett geggeecgeat 1080
aatgcttaag tcgaacagaa agtaatcgta ttgtacacgg ccgcataatc gaaattaata 1140 |
cgactcacta taggggaatt gtgagcggat aacaattcce catcttagta tattagttaa 1200
gtataagaag gagatataca tatggcagat ctggaggcct gtcatgagtg attacgagec 1260
gttgcgtetg catgtceegg ageccacegg gegtectgge tgcaagaceg actttteccta 1320
tctgeacctg teececgeeg gegaggtacg caagecgecg gtggatgteg ageecgeega 1380
gaccagcgac ctggcctaca geetggtacg tgtgetcgac gacgacggece acgeegtegg 1440
tccctggaat ccgeagetca gcaacgaaca actgetgege ggeatgeggg cgatgctcaa 1500
gacccgcecetg ttcgacgege geatgetecac cgegeaacgg cagaaaaagg tttecttcta 1560
tatgcaatgc ctcggegagg aagecatcge caccgeccac aceetggecee tgegegacgg 1620

| cgacatgtgc tttccgacct atcgecagea aggeatcctg atcaccegeg aatacecget 1680
ggtggacatg atctgccagc ttctctccaa cgaggecgac cegetcaagg geecgecaget - 1740
gcegatcatg tactcgagea aggaggeagg tttctictee atctccggea acctcgécac 1800
ccagftcatc caggeggtcg getggggeat ggecteggeg atcaagggeg acacgegeat 1860
cgeeteggec tggatcggeg acggegecac cgcégagtcg gacttccaca ccgeectcac 1920
cttcgc.ccat gtctaccgeg cgecggtaat cctcaacgtg gtcaacaace agtgggegat 1980
ctccacctte caggecateg ccggeggega aggeaccace ttcgecaace gtgg;:gtggg 2040
ctgcgggate gectecgetge gggtegacgg caatgactte ctggeggtet acgecgecte 2100 |
cgagtgggee geegagegeg ceeggegeaa cetegggecg agectgateg aatgggtcac 2160
ctaccgegee ggeeegeact cgacttcgga cgaccegtee aagtaccgee ccgecgacga 2220
ctggaccaac ttccegetgg gegaccegat cgecegectg aageggeaca tgatcggect 2280
cgg?:atctgg tcggaggaac agcacgaage cacccaéaag geectcgaag ccgaagtact 2340
ggcecgegeag aaacaggegg -agagecatgg caccctgate gacggeeggg tgecgagege 2400
cgccagceatg ttcgaggacg tctatgcaga actgecggag cacctgegee ggecaacgeca 2460

ggagctcggg gtatgaatge catgaacccg caacacgaga acgeecagac ggtcaccage 2520



atgaccatga tccaggcgct gegeteggeg atggacatca tgctégagcg cgacgacgac 2580
gtggtggtat tcggecagga cgteggetac ticggeggeg tgftccgctg caccgaaggc 2640
ctgcagaaga aatacggeac ctcgegggtg ticgatgege cgatctcega gageggeate 2700

~ atcggegeceg cggteggeat gggtgcctac' ggeetgegee cggtggtgga gatccagtte 2760
gcegactacg tetaccegge ctecgaccag ttgatcteeg aggeggegeg cetgegetat 2820
cgeteggecg gegacttcat cgtgeegatg accgtacgea tgeeetgtgg cggeggeate 2880
tacggcggge aaacgeacag ccagageccg gaggegatgt tcacccaggt ctgeggeetg 2940
cgcacggtga tgeegtccaa cccctacgac gecaagggec tgetgatege ctgeatcgag 3000
aacgacgacc cggtgatctt cctcgageee aagegectct acaacggeee gttegatgge 3060

' céccacgacc gceeggtgac geeetggtee aagcatccgg ccagccaggt geeggacgge 3120
tactacaagg tgccgetgga caaggeggeg atcgtecgee ceggegegge getgacegtg 3180
ctgacctacg gcaccatggt ctacgtggee caggeegegg ccgacgagac cggeetggac 3240
geegagatca tcgacctgeg cagectetgg cegetggacc tggaaaccat cgtcgcétcg 3300
gtgaagaaga ccggecegcetg cgtecatcgec cacgaggega cccgeacctg cgggttegge 3360 -
gecgagetga tgtegetggt gecaggageac tgettccace acctggagge gecgatcgag 3420
cgegtcaceg gttgggacac ccectaceeg catgeccagg agtgggegta ttteccegge 3480
| ccegegegeg teggegeggee attcaagcg§ gtgatggagg tctgaatggg .taccctc.gag‘ 3540
tctggtaaag aaaccgcetge tgegaaattt gaacgecage acatggactc gtcta;tagc 3600
gcagcttaat taacctaggce tgetgecace gctgagcaaf aactagcata accccttggg 3660
gectetaaac gggtettgag gggttttttg ctgaaacctc aggcatttga gaagcacacg 3720
gtcacactgc ttccggtagt caataaaccg gtaaaccagce aatagacata ageggetatt 3780 A
téac_gaccct gecctgaace gacgaceggg tcatcgtgge cggatcttge ggeeectcgg 3840
cttgaacgaa ttgttagaca ttatttgccg aétaccttgg tgatctcgcc tttcacgtag 13900
tggacaaatt cticcaactg atctgegege gaggecaage gatcttcttc ttgtccaaga 3960

~ taagcctgtc tagettcaag tatgacggge tgatactggg ceggeaggcg cfccattgcc 4020



cagtcgggag cgacatcctt cggegegatt ttgceggtta ctgegetgta ccaaatgegg 4080
gacaacgtaa gcactacatt tcgetcatcg ccageccagt cgggeggega gticcatage 4140
gttaaggttt catttagcgc ctéaaataga tcctgttcag gaaccggatc aaagagttce 4200
tccgeegetg gaqctaccaa ggcaacgcta tgttctcttg cttttgtcag caagatagec 4260
agatcaatgt cgatcgtgge tggctcgaag atacctgcaa gaatgtcatt gegetgecat 4320
tctccaaatt geagttcgeg cttagetgga taécgccacg gaatgatgtc gtcgtgeaca 4380
acaatggtga cttctacagc geggagaate tegetetete caggggaage cgaagtttcc 4440
aaaaggtcgt tgatcaaage tcgeegegtt gtttcatcaa gecttacggt caccgtaace 4500
agcaaatcaa tatcactgtg tggcttcagg ccgccatcéa ctgcggagece gtacaaatgt 4560
acggccagca acgtcggttc gagatggege tcgatgacge caactaccte tgétagttga 4620
gtcgatactt cggegatcac cgetteccte atactcttec tttttcaata ttattgaage 4680
atttatcagg éttattgtct catgagcgga tacatatttg aatgtattta gaaaaataaa 4740
caaatagcta gctcactcgg tcgetacget ccgggegtga gactgeggeg ggegetgegg 4800
acacatacaa agttacccac; agattccgtg gataagcagg ggactaacat gtgaggcaaa 4860
acagcagggc cgegeeggtg gegtttttee ataggetecg ccctectgee agagttcaca 4920
taaacagacg cttttccggt geatctgtgg gagecgtgag getcaaccat gaatctgaca 4980

- gtacgggcga aacccgacag gacttaaaga tceecacegt ttecggeggg tegeteecte 5040-
ttgegetete ctgttecgac cetgeegttt aceggatace tgttecgect ticteectta 5100
cgggaagtgt ggegctttct catageteac acactggtat cteggetegg tgtaggtegt 5160
tcgetccaag ctgggetgta agcaagaact cccegttcag cecgactget gegecettate 5220
cggtaactgt tcacttgagt ccaacccgga aaagcacggt aaaacgecac tggeageage 5280
cattggtaac tgggagttcg cagaggattt gtttagctaa acacgeggtt getcttgaag >534O
tgtgcgecaa agtccggeta cactggaagg a;:agatttgg ttgetgtget ctgegaaage 5400

~ Cagttaccac ggttaagcag ttccccaact gacttaacct tcgatcaaac cacctcceca 5460

gatggtuttt tegtttacag ggcaaaagat tacgcgéaga aaaaaaggat ctcaagaaga 5520

tectttgate ttttctactg aaccgcetcta gatttcagtg caatttatct cttcaaatgt 5580



agcacctgaa gtcagcccca tacgatataa gttgtaatte tcatgttagt catgececge 5640
geecaccgga aggagctgac tgggttgaag getctcaagg geatcggteg agatceeggt 5700
gcctaatgag tgagetaact tacattaatt gegttgeget cactgeecgc tttccagtcg 5760
ggaaacctgt cgtgecaget geattaatga atcggecaac gegeggggag aggeggtttg 5820
cgtattgggc gecagggtgg titttctttt caccagtgag acgggeaaca getgattgee 5880
cttcacégcc tggeectgag agagttgeag caageggtee acgetggttt gecccageag 5940
‘gcgaaaatcc tgtttgatgg tggttaacgg cgggatataa catgagetgt ctteggtatc 6000
gtcgtatcce actaccgaga tgtcegeace aacgegeage ceggactegg taatggegeg 6060
cattgcgccee agegecatct gatcgttgge aaccagcatc gcagtgggaa cgatgeectc 6120
attcagcatt tgcatggttt gttgaaaacc ggacatggca ctccagtcge ctteecgtte . 6 180
cgctatcgge tgaatttgat tgcgagtgag atatttatge cagecageca gacgeagacg 6240
cgecgagaca gaacttaatg ggeecgetaa cagegegatt tgetggtgac ccaatgegac 6300
cagatgctce acgcccagte gegtacegte ttcatgggag aaaataat;':lc tgttgatggg 6360
tgtctggtca gagacatcaa gaaataacge cggaacatta gtgcaggcég cttccacagc 6420
aatggcatcc tggtcatcca geggatagtt aatgatcage ccactgacge gttgegegag 6480

- aagattgtgc accgecgctt tacaggcettc gacgeegctt cgttctacca tcgacaccac 6540
cacgctggea cceagttgat cggegegaga tttaatcgee gegacaattt gegacggege 6600
gtgcagggece agacfggagg tggcaacgcc aatcagcaac gactgtttge ccgecagttg 6660
ttgtgccacg cggttgggaa tgtaattcag ctccgecate geegetteea ctttttcecg 6720
cgttttcgca gaaacgtgge tggeetggtt caccacgegg gaaacggtct gataagagac 6780
accggcatac tctgegacat cgtataacgt tactggtttc acattcacca ccctgaattg 6840
actctcttce gggegctate atgcéatacc gcgaaaggtt ttgcgecatt cgatggtgtc 6900

~ cgggatcteg acgetetecc ttatgegact cetgeattag gaaattaata cgactcacta 6960
<210> 20

<211> 8757
<212> DNA



<213> Artificial

<220>
<223> New Plasmid

<400> 20 . .
caaggagatg gcgeccaaca gtececegge cacggggect geecaccatac ccacgecgaa 60

acaagcgctc atgagcccga agtggegage ccgatcttce ccatcggtga tgteggegat 120
ataggcgceca geaaccgeac ctgtggegee ggtgatgeeg gecacgatge gtecggegta 180
gaggatcgag atctcgatee cgegaaatta atacgactea ctatagggga attgtgageg 240
gataacaatt cccctctaga aataattttg tttaacttta agaaggaatt caggageect 300
tatgcaattt aatgaagaac agctattaat tcaggatatg gcgaaaagtt ttgccaatga 360
acagattaaa tctaatgcag cagaatggga taagcatagc atttttccaa aagacgtttt  420.
gtcccaaatg gggcaattgg gttttatggg aatgetggtg agtgagaaat ggggeggate 480 |
aaatacagga aatttagctt atgtgctgge acttgaagaa atcgetgeeg cagatggtge 540

- gacttcaacc attatgagtg tacataattc tgttggctgt gtacccattg ctaaatttgg 600
tacagaggag caaaagcaga aatatctagt gectttagea caaggtgaaa tgatcggtge 660
atttgcttta acggaaccac'atacaggttc cgatgcecgea gecattaaaa cccgageaat 720
taaacaaggt gatgaatgga ttattaatgg cgctaaacaa tttataacat caggtcataa 780
tgcgggegtg attattgtat ttgetgtgac agatccgaat gcagggaaaa aagggctgag 840
tgcatttatt gtgecgegtg aaaccttggg ttatgaggtg attcgeaccg aagaaaéatt 900
.gggtttacat gcgtcagata cgtgccaaat tgetttaacg gatgttcgag tacatcacag 960
cttaatgctt ggtcaggaag gtgagggact aaaaatagca ttgtctaatc tggaaggtgg 1020
ccgtattggg attgcagege aageegttgg tttggeacgt getgeactag aagaagegac 1080
aaaatatgcc aaagagcgfg tgacctttgg aaagcctatt tttgagcatc aggegttage 1140
ctttcgttta gccagtatgg ccacagaaat tgaagcagea cgacaéttgg ttcattacgc 1200
agcgeggcett aaagaagetg gaaaaccttg tttaaatgaa gcatcaatgg cgaaattatt 1260
ttcatctgaa atggtcgaac gegtatgtte tgetgetttg caaatctttg gfggctatgg 1320

ctatttaaaa gactttccca tcgagcgéat ttatcgtgat gcacgtattt gccagattta 1380



tgaaggtaca agtgatattc agcgtttagt gatagcaaga agcctataac tgacctttge 1440
tgctgtattt ttatcataaa attaagataa ggattctaaa aatgacattc gcaacaattt 1500
tattggaaaa acgtaagggt gtgggcttga ttacacttaa ccgtccaaaa geattaaatg 1560
ctttaaactc agaattaatt tatgaaataa atttagcctt agacgattta gaaaatgatc 1620
aaacgattgg ttgtatcgtc cttacaggtt cégaaaaagc ctttgecgea ggtgcggata 1680
.tcaaagaaat ggcagaatta acttttccaa atatttattt tgatgatttt tttagtcttg 1740
cagatcgtat tgcacagegt cgtaagcectt téattgccgc agtgagtggt tatgctttag 1800
gtggtggctg tgagttagca ctcatgtgtg actttattta ttgtgccgac aatgécaagt 1860
ttgcactacc agaagtaact ttaggtgtca ttectggtat tggtggaaca cagegtctaa 1920
cgcttgeaat aggcaaagec aaagccatgg aaatgtgttt gactgeacgg caaatgcagg 1980
ctgctgagge agaacaaagt ggtttggtgg cacgegtttt tagtaaagaa gaacttttag 2040
aacaaacctt acaggctgece gaaaaaatag Qggaaaaatc acgggtatct accataatga 2100
ttaaagagtc aattaatcga gcttttgaag tgagtttage agagggttta cgttttgage 2160
~gecegaatgtt ccattcagtt tttgegacct tagatéagaa agaaggcatg caagcattta 2220
ttgataaacg tccagcccaa tttaaacatc éataatagga tgaagcgatg actactactg .2280
acaatcattt actcattgaa cataaaaacg ctttaggaac aaftatttta aatcgtccag 2340
cgagtctgaa cgegctatct ctagaaatga ttaatgcgat tcgtcaacaa gttgaggatt 2400
ggcaaggtga tgtaaatgtt céggccatat taattaaatc aaatagtéct aaagcatttt 2460
gtgeaggtgg tgatattcge tatctttatg aaagtt.ataa'- aagtggatca gaagagtata 2520
aagattattt cattgctgaa tatgagatgc tcaatageat tcgaacgtct aaaaaaacag 2580
tgattgtttt attggatgga tatgtattgg gtggtggttt tggtttagca caggcettgtc 2640
atatcttggt‘ gagtagtgaa aaatcacgat tttcaatgee agaaacagea ataggtittt 2700
tcccagatgt tgéagcgact tatttcttat ctcgtttaga tgatgtiggg .gtatatttgg. 2760
cactgactgg tgatcaéatc agtagtagtg atgcattgta titagatctg attgattatc 2820

atgttccgag tcagaatttt gagcgactag aaaatgcatt cagccaatca cagaacttag 2880



ataaatttca tattcagaag attatttctg cttatatctc cagecctgtt cagagtgaac 2940
tcagtctatg gcttgaagece attcgtcage attttggtct taaaaatgtg caagatatcg 3000
aagaaagttt gaaaaatgaa ;:aagatccca actatcaagt atggacaagt aaagtgttaa 3060
atactttgca acaacgttcc tctattgcaa aaaaaaccag tttaaagtta cagetgetag 3120
ggcgtggatg gtcattacag caatgtatge gtatcgagceg aaaattacag gatatctggt 3180
ttgaacatgg tgatatgatt gagggtgttc gagegtigat tattgataaa gataaacaac 3240
cgcaatggca geagcataat gcgactttag ataatatatt aggccaatta ggttagtcat 3300
tfcagactga agggégagct caattcgaag cttgaaggta agcctatcec taaccctete 3360
ctcggtcteg attctacgeg tacéggtcat catcaccatc accattgagt ttgatccgge 3420
tgctaacaaa gecegaaagg aagetgagtt ggetgetgee accgetgage aataactage 3480
ataacccctt ggggcectcta aacgggtcft gaggggetttt ttgctgaaag gaggaactat 3540
atccggatat cccgcaagag gececggeagt accggeataa ccaagectat gectacagea 3600
tccagggtga cggtgecgag gatgacgétg agcgcattgt tagatttcat acacggtgec 3660
tgactgcgtt agcaatttaa ctgtgataaa ctaccgcatt aaagcttatc gatgataage 3720
tgtcaaacat gagaattaat tcttgaagac gaaagggcct cgtgatacge ctatttttat 3780
aggttaatgt catgataata atggtttctt agacgtcagg tggcactttt cggggaaatg 3840
tgcgeggaac ccctatttgt ttatttttct aaatacattc aaatatgtat ccgetcatga 3900
gacaataacc ctgataaatg cttcaataat attgaaaaag gaagégtatg agtattcaac 3960
atttccgtgt cgeccttatt cecttttttg cggeattttg ccttectgtt tttgetcace 4020
cagaaacgct ggtgaaagta aaagatgetg aagatcagtt gggtgeacga gtgggttaca 4080
tcgaactgga tctcaacage ggtaagatcc ttgagagttt _tcgcccégaa gaacgttttc 4140
caatgatgag cacttttaaa gttctgetat gtggcgcggt attatccegt gttgacgecg 4200
ggcaagagca actcggtcge cgeatacact attctcagaa tgacttggtt gagtactcac 4_260
cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatge agtgctgeca 4320
taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga ggaccgaagg 4380

agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgecttgat cgttgggaac 4440



cggagctgaa tgaagccata ccaaacgacg agegtgacac cacgatgect geagcaatgg 4500
~ caacaacgtt gcgcaaacta ttaactggceg aactacttac tctagettce cggeaacaat 4560
taatagactg gatggaggcg gataaagttg caggaccact tctgegetcg geectteegg 4620
ctggctggtt tattgetgat aaatctggag ceggtgageg tgggtetege ggtatcattg 4680
cagcactggg .gccagatggt' aagccctcee gtatcgtagt tatctacacg acggggagtc 4740
aggcaactat ggatgaacga aatégacaga tcgctgagat aggtgectca ctgattaage 4800
attggtaact gtcagaccéa gtttactcat atatacttta gattgattta aaacttcatt 4860
tttaatttaa aaggatctag gtgaagatcc tttttgataa tctcatgacc aaaatcectt 4920
aacgtgagtt ttcgttccac tgagegtcag accccgtaga aaagatcaaa ggatcttett 4980
gagatccttt ttttctgege gtaatctget gettgecaaac aaaaaaacca ccgetaccag 5040
cggtggtttg tttgccggat caagagetac caactcetttt tccgaaggta actggettca 5100
gcagagcgea gataccaaat actgtecttc tagtgtagee gtagttagge caccacttca 5160
agaactctgt agcaccgcct acatacctcg ctctgetaat cetgttacca gtggetgetg 5220
ccagtggcga taagtcgtgt cttaccgggt tggactcaag acgatagtta ccggataagg 5280
cgcagcggtc gggctgaacg gggggttcgt gcacacagee cagettggag cgaacgacct 5340
acaccgaact gagataccta cagegtgage tatgagaaag cgecacgett cccgaaggga 5400
gaaaggcegga caggtatccg gtaageggea gggtcggaac aggagagege acgagggage 5460
ttccaggggg aaacgectgg tatctttata gtccfgtcgg gtttcgecac ctetgacttg 5520
agcgtcgatt tttgtgatgc tcgtcagggg ggcggagect atggaaaaac gecagcaacg 5580
cggccttttt acggtthtg gecttttget ggecttttge tcacatgtte tttcctgegt 5640
tatcccctga ttctgtggat aaccgtatta ccgectttga gtgagetgat accgetcgee 5700
gcagccgaac gaccgagege agegagteag tgagegagga ageggaagag cgectgatge 5760
ggtattttct ccttacgeat ctgtgeggta tttcacaceg caatggtgea cteteagtac 5820
aatctgetct gatgeegeat agttaageca gtatacactc cgcetatcget acgtgactgg 5880

gtcatggetg cgeeccgaca cccgecaaca cccgetgacg cgeectgacg gecttgtetg 5940



ctcceggeat cegettacag acaagetgtg accgtetceg ggagetgeat gtgtcagagg 6000
ttttcaccgt catcaccgaa acgegegagg cagetgeggt aaagctcaté agcgtggtcg 6060
tgaagcgatt cacagatgtc tgectgttca tccgegteca getegttgag tttctccaga 6120
agcgttaatg tctggettct gataaagegg gecatgttaa gggeggtttt ttectgtttg 6180
gtcactgatg cctcegtgta agggggattt ctgttcatgg gggtaatgat accgatgaaa 6240
cgagagagga tgctcacgat acgggttact gatgatgaac atgeecggtt actggaacgt 6300
tgtgagggta aacaactgge ggtatggatg cggegggace agagaaaaat cactcagggt 6360
caatgccagc gcttcgttaa tacagatgta ggtgttccac agggtageca geageatect 6420
gegatgeaga tceggaacat aatggtgeag ggegetgact teegegttte cagactttac 6480
gaaacacgga aaccgaagac cattcatgtt gttgetcagg tcgeagacgt tttgcagcag 6540
cagtcgcttc acgttcgetc gegtatcggt gattcattct gctaaécagt aaggcaaccc 6600
cgccagcecta geegggtect caacgacagg ageacgatca tgegeacceg tggecaggac 6660
ccaacgctge ccgagatgeg cegegtgegg ctgetggaga tggeggacge gatggatatg 6720
ttctgccaag ggttggtttg cgeattcaca gttctccgea agaattgatt ggetccaatt 6780 - |
cttggagtgg tgaatccgtt agcgaggtge cgeeggette cattcaggte gaggtggeee 6840
ggctccatge accgegacge aacgegggga ggeagacaag gtatagggcg gcgectacaa 6900
| tccatgecaa ccegttecat gtgetcgecg aggeggcata aatcgecgtg acgatcageg 6960
gtccaatgat cgaagttagg ctggtaagag ccgegagega tecttgaage tgtecetgat 7020
ggtcgtcate tacctgectg gacageatgg cctgcaacge gggeatceeg atgecgecgg 7080
aagcgagaag aatcataatg gggaaggcca tccagecteg cgtegegaac gecageaaga 7140
cgtagcecag cgegteggee geeatgeegg cgataatgge ctgetteteg cegaaacgtt 7200
tggtggcggg accagtgacg aaggettgag cgagggegtg caagattceg aataccgcaa 7260
gcgacaggee gatcatcgte gcgctccagc gaaagcggtc ctcgecgaaa atgacccaga 7320
‘gcgetgeegg cacctgtect acgagttgea tgataaagaa gacagtcata agtgeggega 7380
cgatagtcat gccchcgcc caccggaagg agctgaétgg gttgaaggct ctcaagggca 7440

tcggtcgaga tceeggtgec taatgagtga getaacttac attaattgeg ttgegetcac 7500



tgceegcettt ccagtcggga aacctgtegt geccagetgcea ttaatgaate ggecaacgeg 7560
cggggagagg cggtitgegt attgggegee agggtggttt ttctttfcac cagtgagacg 7620
ggcaacagct gattgecctt caccgeetgg cectgagaga gttgcageaa geggtecacg 7680
ctggtttgce ccagcaggeg aaaatcctgt ttgatggtgg ttaacggegg gatataacat 7740
gagc‘tgtctf cggtatcgtc gtatcccact accgagatat ccgecaccaac gegeageecg 7800
gactcggtaa tggegegeat tgegeccage gecatctgat cgttggcaac cagcatcgca 7860

~ gtgggaacga tgecctcatt cageatttge atggtttgtt gaaaaccgga catggcactc 7920
cagtcgcctt ccegttecge tatcggetga atttgattge gagtgagata tttatgccag 7980
ccagccagac geagacgege cgagacagaa cttaatgggce ccgetaacag cgegatttge 8040
tggtgaccca atgcgaccag atgcfccacg cccagtcgceg taccgtcttc atgggagaaa 8100
ataatactgt tgatgggtgt ctggtcagag acatcaagaa ataacgccgg aacattagtg 8160
caggcagctt ccacagcaat ggcatcctgg tcatccageg gatagttaat gatcagecca 8220
ctgacgcgtt gcgcgagaag attgtgcacc geegcetttac aggettcgac geegettcgt 8280
tctaccatcg acaccaccac getggeacce agttgatcgg cgegagattt aatcgecgeg 8340
acaatttgcg acggcgcgtg cagggccaga ctggaggtgg caacgcecaat cagcaacgac 8400
tgtttgeeeg ceagttgttg tgecacgegg ttgggaatgt aattcagete cgecatcgee 8460
gcttecactt tttéccgcgt 'tttcgcagaa acgtggcetgg cctggttcac cacgegggaa 8520
acggtctgat aagagacacc ggcatactct gcgacatcgt étaacgttac tggtttcaca 8580
ttcaccaccc tgaattgact ctcttccggg cgctatcatg ccataccgeg ;daaggttttg 8640
cgccattcga tggtgteegg gatctcgacg ctctecctta tgegactect geattaggaa 8700
gcagcccagt agtaggttga ggeegttgag caccgecgee geaaggaatg gtgcatg 8757
<210> 21

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer



<400> 21
attatcccat ggggagaaca ttaaaagc

<210> 22

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
_ <223> Primer

<400> 22
. cgggatectt acttttcaat atat

<210> 23

<211> 35

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 23

cggtcgacaa ggagatatag atatgactga tctcacaaag actge

<210> 24

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
. <223> Primer ,

<400> 24

cttaggcttt gtcgaacgcec tcc
<210> 25

<211> 870

<212> DNA

<213> Artificial

<220>

24

23

28

35



<223> New Vector

<400> 25

atggaaaagg tggcattcat cggectggge geaatgggct acccaatgge aggtcacctg 60
getegeeget tecccaacect ggtgtggaac cgeacctteg aaaaggeact gegecaccag 120
géagagttcg gctccgaagé agtgccactg gaacgcgtgg ctgaagcacg cgtgatcttc 180
acctgcctge caaccacccg cgaagtgtac gaagtgg§ag aagcactgta cccatacctg 240,
cgcgaaggea cctactgggt ggatgeaacce tccggegaac cagaagcate ccgecgeetg 300
getgaacgee tgegegaaaa gggegtgace tacctggatg caccagtgte cggtggeace 360
tccggtgeag aagcaggeac cctgacegtt atgctgggcg gtccagaaga agcagtcgaa 420
cgegtecgec cattectgge ctacgcaaag aaggtggicc acgtcggcece agttggtgga 480
ggecacgeag tgaaggceaat caacaacgcea ctgctggccg tgaacctgtg ggcagcagge 540
gaaggtctge tggcectggt gaagcaggge gtgteccgeag aaaaggecct ggaagtgatc 600
aacgcatcc;f ccggecgcete caacgcaacce gaaaacctga tcccacageg cgttctgace 660
cgcgcgttcc caaagacctt cgeactggge ctgetggtga aggatctggg catcgcaatg 720

- ggegtgetgg atggegaaaa ggeaccatee ccactgetge geetggeteg cgaagtetac 780
gagatggcaa agcgcgaact cggcccagaf gcagafcacg tggaagcact gegecetgete 840

‘gaacgcetggg gcggtgtega aatccgetaa 870



<210> 26

<211> 47

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 26
tgaagatcct aggaggttta aacatatgcc gttaatagec gggattg

<210> 27

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 27
tatatagtcg acttaattcg cctgaccggce cag

<210> 28

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

. <400> 28
tatataacat gtcgctttca ccgecagge

<210> 29

<211> 50

<212> DNA

<213> Attificial Sequence

<220>
<223> Primer

<400> 29
catatgttta aacctcctag gatcttcagt ttctctcact taacggcagg

29

33

47

50



<210> 30

<211> 29

<212> DNA _

<213> Artificial Sequence

<220>
<223> Primer

<400> 30
~ tatataccat ggcgctttca ccgecagge

<210> 31

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 31

tatatagtcg acttaattcg cctgaccgge cag

<210> 32

<211> 40

<212> DNA

'<213> Artificial Sequence

<220>
<223> Primer

<400> 32

tatatacata tgaaaagatc aaaacgattt gcagtactgg

,<210> 33
<211> 37
<212> DNA .
<213> Attificial Sequence

<220>
<223> Primer

<400> 33

tatatagtcg acttagcttc ctttacgcag cttatgc

<210> 34
<211> 34

29

37



<212> DNA
<213> Artificial Sequence

<220>
<223> Primer

<400> 34
aaaacatatg aattttcatc atctggcetta ctgg

<210> 35

<211> 49

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 35

aaaacatatg tatatttcct tctttcaggce ctccaggctt atccagatg

<210> 36

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 36

ggaggcaacc atggcecteg acgtgeagag

<210> 37

<211> 32

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 37
gagacttgcg gatccctecg atcaggectt ge

<210> 38

<211> 30

<212> DNA

<213> Artificial Sequence

34

30

32



<220>
<223> Primer

<400> 38 .
aaaacatatg atcgacactg cgecccttge . 30

<210> 39

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 39
aagacgtcct accgetcgec ggeegtee 28

<210> 40

<211> 3967

<212> DNA

<213> Artificial Sequence

<220>
<223> New Plasmid

<400> 40 :
atgegeegea cectgaagge ageaatcctg ggegeeaceg geetggtggg catcgaatac 60
gtgcgceatgc tgtccaacca cccatacate éagccagca; acctggeegg caagggetce 120
gttggcaage catacggcga agtggtgcgc tggcagaccg tgggecaggt geccaaaggaa .180
atcgcagata tggaaatcaa gccaaccgat ccaaagetga tggatgatgt ggatatcatc 240
ttctccecac tgecacaggg tgeageagge cecagtggaag aacagttcge aaaggaagge 300
ttcccagtga tetccaacte cecagateac cgettegate cagatgtgee actgctggtg 360

ccagaactca acccacacac catctceetg atcgatgaac agegeaageg ccgegaatgg 420

aagggcttca tcgtgaccac cccactgtge accgeacagg gegeagceaat cecactggge 480



gcaatcttca aggattacaa gatggatggc gcattcatca ccaccatcca gtcccfgtcc 540
ggcgeaggcet acccaggtat cccatceetg gatgtggtgg ataacatcet gecactggge 600
gatggctacg atgcaaagac catcaaggaa atcttccgea tectgtecga agtgaagege 660
aacgtggatg aaccaaagct ggaagatgtg tccetggeeg caaccaccca ccgeatcgea 720
accatccacg gecactacga agtgetgtac gtgtcc.ttca aggaagaaac cgcagcagaa 780
aaggtgaagg aaaccctgga aaacttccge ggcgaaccac aggatctgaa getgecaace 84Q
gcaccatcea agecaatcat cgtgatgaac gaagatacce geccacaggt gtacttegat 900
cgetgggeag gegatatcee aggeatgtee gtggtggtgg gecgectgaa geaggtgaac 960
aagcgcatga tccgcctggt gtcectgate cacaacaccg ttegeggege Vagcaggtggt- 1020
ggtatcctgg ccgecagaact cctggtégaa aagggctaca tcgaaaagta agaattccge 1080
gagctccagc ttttgttecc titagtgagg gttaattgeg cgettggegt aatcatggte 1140
atagctgttf cctgtgtgaa attgttatcc getcacaatt ccacacaaca tacgageegg 1200
aagcataaag tgtaaagcct ggggtgccta atgagtgage taactcacat taattgegtt 1260
gegcteactg ccegetttce agtcgggaaa cetgtegtge cagetgeatt aatgaatcgg 1320
ccaacgegeg gggagaggcg gtitgegtat tgggegetet tecgettect cgeteactga 1380
ctcgetgege teggtegttce ggctgcggcg agcggtatca getcactcaa aggeggtaat 1440

acggttatcc acagaatcag gggataacge aggaaagaac atgtgagcaa aaggccagca 1500



aaaggccagg aaccgtaaaa aggecgegtt getggegttt ttccatagge tecgeeceee 1560
tgacgagcat cacaaaaatc gacgctcaag tcagaggtgg cgaaaccega caggactaté 1620
aagataccag gcgtttccee ctggaagete cctegtgege teteetgtte cgacectgee 1680
gettaccgga tacctgteeg cettteteec ttegggaage gtggegettt cteatagete 1740
acgctgtagg tatctcagtt cggtgtaggt cgttcgetee aagetgggct gfgtgcacga 1800 |
accceeegtt cageecgacc getgegectt atccggtaac tat?gtcttg agtccaaccc 1860
ggtaagacac gacttatcgc cactggcage agécactggt éacaggatta gcagagcgag 1920
gtatgtaggc ggtgctacag agttcttgaa gtggtggcct aactacgget acactagaag 1980
aacagtattt ggtatctgeg ctctgetgaa gecagttace ttcggaaaaa gagttggtag 2040
ctcttgatce ggcaaacaaa ccaccgetgg tag-cggtggt.ttttt.tgttt gcaagcagca 2100

| gattacgcge agaaaaaaag gatctcaaga agatcctttg atcttttcta cggggtctga 2160
cgctcagtgg aacgaaaact cacgttaagg gattttggtc atgagattat caaaaaggat 2220
cttcacctag atccttttaa attaaaaatg aagttttaaa tcaatctaaa gtatatatga 2280
gtaaacttgg tptgacagt-t accaatgctt aatcagtgag gcacctatct cagegatctg 2340
tctatttcgt tcatccatag ttgectgact ceecgtegtg tagataacta cgatacggga 2406
gggcttacca tctggeecca gtgetgeaat gataccgega gaaccacget caceggetee 2460

agatttatca gcaataaacc agccagecgg aagggecgag cgeagaagtg gtectgecaac 2520



ttta;ccgcc tccatccagt ctattaattg ttgccgggaa getagagtaa gtagttcgee 2580
agttaatagt ttgcgeaacg ttgttgecat tgetacagge atcgtggtgt cacgetegte 264Q
gtttggtgtg gcttcattca getceggtte ccaacgatca aggegagtta catgatccce 2790
catgttgtgc aaaaaagcgg ttagctectt cggtecteeg atcgttgtca‘ gaagtaagtt 2760
ggecgeagtg ftatcactca tggttatgge agcactgcat aattctetta ctgtcatgee 2820
-atccgtaaga tgcttttctg tgactggtga gtactcaacc aagtcatict gagaatagtg 2880 .
 tatgeggega cegagtiget cttgeecgge gtcaatacgg gataataccg cgccacatag 2940
cagaacttta aaagtgctca tcattggaaa acgttcttcg gggcgaaaac tctcaaggat .3000
cttaccgcetg ttgagatcca gttcgatgta acccactegt gcacccaact gatcttcagc 3060
atcttttact ttcaccagcg tttctgggtg agcaaaaaca ggaaggcaaa atgecgcaaa 3120
aaagggaata agggcgac.a.c ggaaatgttg aatactcata ctettecttt ttcaatatta 3 18Q
ttgaagcatt tatcagggtt attgtctcat gagcggatac atatttgaat gtatttggaa 3240
aaataaacaa ataggggttc cgcgeacatt tccccgaaaa gtgecaccta aattgtaage 3300
gitaatattt tgttaaaatt cgcgttaaat ttttgttaaa tcagctcatt ttttaaccaa 3360
taggccgaaa tcggcaaaat cecttataaa tcaaaagaat agaccgagat agggttgagt 3420
gttgttccag tttggaécaa gagtccacta ttaaagaacg tggactccaa cgtcaaaggg 3480

cgaaaaaccg tctatcaggg ctatggeeca ctacgtgaac catcacccta atcaagtttt 3540



ttggggtega ggtgeegtaa ageactaaat cggaacccta aagggagccc ccgatttaga 3600
gcttgacggg gaaagecgge gaacgtggcg agaaaggaag ggaagaaage gaaaggageg 3660
ggegetaggg cgetggeaag tgtageggte acgetgegeg taaccaccac acecgeegeg 3720
cttaatgcge cgctacaggg cgegteccat tegecattea ggetgegeaa ctgttgggaa 3780
gggegatcgg tgcgggccte ttcgetatta cgecagetgg cgaaaggggg atgtgctgeca 3840
aggcgattaa gttgggtaac gecagggttt tcccagtcac gacgttgtaa aacgacggee 3900
agtgagcgcg cgtaatécga ctcactatag ggcgaattgg gtaccgcgga tccaaggaga 3960
tatagat

<210> 41

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 41
aaccatgggc cgcaccctga agg 23

<210> 42

<211> 33

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 42
aaggatcctt acttttcgat gtageccttt tcc 33

<210> 43
<211> 3766



<212> DNA
<213> Artificial Sequence

<220>
<223> New Plasmid

<400> 43

atggaaaagg tggcattcat cggeetggge geaatgggct acccaatgge aggtcacetg 60
getegeegcet tcccaaccct ggtgtggaac cgeaccticg aaaaggcact gcgecaccag 120
gaagagttcg gctcegaage agtgecactg gaacgegtgg ctgaageacg cgtgatctte 180
acctgcctge caaccacccg cgaagtgtac gaagtggeag aageactgta cccatacctg 240
cgcgaaggcea cctactgggt ggatgeaacce tccggegaac cagaagceate ccgecgeetg 300
getgaacgee tgegegaaaa gggegtgace tacctggatg céccagtgtc cggfggcacc 360
tccggtgeag aagcaggeac cctgaccgtt'atgctgggcg gtccagaaga agcagtcgaa 420
cgegtecgec cattcetgge ctacgcaaag aaggtggtee acgteggecc agttggtgca 480
ggecacgceag tgaaggceaat caacaacgea ctgetggeeg tgaacctgtg ggecagecagge 540
gaaggtctgc tggeectggt gaagecaggge gtgtccgeag aaaaggecct ggaagtgate 600
aacgcatqct ccggeegcete caacgcaacc gaaaacctga tcccacageg cgttctgace 660
cgcgcattce caaagacctt cgeactggge ctgetggtga aggatctggg catcgcagtg 720
ggegtgetgg atggegaaaa ggeaccatce ccactgetge geetggeteg cgaagtctac 780
gagatggcaa agégcgaact cggeccagat gecagatcacg tggaageact gegectgete 840

gaacgctggg geggtgtgga aatecgetaa gaattecgeg agetceaget ttgttecet 900



ttagtgaggg ttaattgcge gettggegta atcatggtca tagetgttte ctgtgtgaaa 960
ttgttatccg ctcacaattc cacacaacat acgagecgga agcataaagt gtaaagcctg 1020
gggtgectaa tgagtgaget aactcacatt éattgcgttg cgctcactge ccgc&tcca 1080
gtcgggaaac ctgtcgtgee agetgeatta atgaatcgge caacgegegg ggagageces | 1140
tttgcgtatt gggcgptctt cegcttecte getcactgac tegetgeget cggtegtteg 1200
getgeggega geggtatcag ctcactcaaa ggcggtaata cggttatcca cagaatcagg 1260
ggataacgca ggaaagaaca tgtgagcaaa aggccagceaa aaggecagga accgtaaaaa 1320
ggeegegttg ctggegtttt tccatagget ccgeeceect gacgageate acaaaaatcg> 1380
acgctcaagt cagaggtggce gaaacccgac aggactataa agataccagg cgtttccece 1440
tggaagctce ctegtgegcet ctectgttce gacectgeeg cttaccggat acctgtccgcv 1500
ctttctcect tcgggaageg tggegcttte tcz;tagctca ;:gctgtaggt atctcagttc 1560
ggtgtaggtc gttcgeteea agetgggetg tgtgeacgaa ccccccgttc agcccgaccg 1620
ctgégcctta tccggtaact atcgtettga gtccaacceg gtaagacacg actt.atcgcc 1680
actggcagca gccactggta acaggattag cagagcgagg tatgtaggeg gtgctacaga 1740
gttcttgaag tggtggccta actacggcta cactagaaga acagtatttg gtatctgcge 1800
tctgetgaag ccagttacct tcggaaaaag agttggtage tettgatccg gecaaacaaac 1860

caccgetggt ageggtggtt tttttgtitg caagcageag attacgegea gaaaaaaagg 1920



_atctcaagaa gatcctttga tcttttctac ggggtctgac getcagtgga acgaaaactc 1980
acgttaaggg éttttggtca tgagattatc aaaaaggatc ttcacctaga tccttttaaa 2040
ttaaaaatga agttttaaat caatctaaag tatatatgag taaacttggt ctgacagttéi 2100
ccaatgctta atcagtgagg cgéctatctc agcgatctgt ctatttcg& catccatagt 2160
tgcctgacte ceegtegtgt agataaétac gatacgggag ggcttaccat ctggcccéag 2220
tgctgcaatg ataccgcgag aaccacgctc accggcteca gatttatcag caataaacca 2280

gccégccgga agggcegage geagaagtgg tectgeaact ttatcegect ccatecagte 2340

tattaattgt tgccgggaag ctagagtaag tagttcgqca gttaatagtt tgcgcaacgt 2400
tgttgccatt gctacaggcea tegtggtgte acgetegteg tttggtgtgg cttcattcag 2460
ctccggttce caacgatcaa ggegagttac atgatccccc atgttgtgea aaaaageggt 2520
tagétccttc ggtcctecga tcgttgtcég aagtaagttg gccgeagtgt tatca;tcat 2580
ggttatggea geactgcata attctcttac tgtcatgeca tccgtaagat gettttetgt 2640
gactggtgag tactcaacca agtcéttctg agaatagtgt atgcggcgac cgagttgctc 2700
ttgeeceggeg tcaatacggg ataataccge geccacatage agaactttaa aagtgcetcat 2760
cattggaaaa cgttcttcgg ggcgaaaact ctcaaggatc ttaccgetgt tgagatccag 2820
- ttcgatgtaa cccactegtg cacccaactg atcttcagea tettttactt tcaccagegt 2880

ttctgggtga geaaaaacag gaaggeaaaa tgccgeaaaa aagggaataa gggegacacg 2940



gaaatgttga atactcatac tcttcctttt tcaatattat tgaagcattt atcagggttg 3000
ttgtctcatg agcggataca tatttgaatg tatttagaaa aataaacaaa taggggttcc 3060
gegcacattt ccccgaaaag tgecacctaa attgtaageg ttaatatttt gttaaaattc 3120
gcgttaaatt tttgttaaat cagetcattt tttaaccaat aggccgéaat cggcaaaatc 3180

' ccttataaat caaaagaata gaccgagata gggttgagtg ttgttccagt ttggaacaag 3240
agtccactat taaagaacgt ggactccaac gtcaaagggce gaagaaccgt ctatcagggc\ 3300
tatggcccac tacgtgaacc atcaccctaa tcéagttttt tggggtcgag gtgecgtaaa 3360
gcactaaatc ggaaccctaa agggageece cgatttagag cttgacgggg aaagecggeg 3420
aacgtggcega gaaaggaagg gaagaaageg aaaggagegg gegetaggec getggeaagt 3480
gtagcggtca cgetgegegt aaccaccaca éccgccgcgc ttaatgcgee getacaggge 3540
gegteccatt cgécattcag gectgegeaac tgttgggaag ggcgateggt gegggectct 3600
tcgctattac gccagetgge gaaaggggga tgtgctgeaa ggegattaag -ttgggtaacg 3660
ccagggtttt cccagtcacg acgttgtaaa acgacggeca gtgagegegc gtaatacgac 3720
tcactatagg gcgaattggg taccgcggat ccaaggagat atagat 3766

<210> 44

<211> 29

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 44



aaaacatatg gaaaaggtgg cattcatcg

<210> 45

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 45
aaaagatctt tagcggattt ccacaccgec
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30



