BTS 08 3 001 -1-

SEQUENCE LISTING
<110> Bayer Technology Services GmbH

<120> Neuartige Varianten PQQ-abhingiger Glukosedehydrogenase mit verbesserter
Substratspezifitit

<130> AFR
<160> 35
<170> Patentln version 3.3

<210> 1

<211> 3

<212> PRT
<213> Artificial

<220>
<223> Insertion

<400> 1

Ala Tyr Gln
1

<210> 2

211> 3

<212> PRT
<213> Artificial

<220>
<223> Insertion

<400> 2

AlaTrp Leu
1

<210> 3

<211> 3

<212> PRT
<213> Artificial

<220>
<223> Insertion
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<400> 3

Ala Phe Val
1

<210> 4
211> 3

<212> PRT
<213> Artificial

<220>
<223> Insertion

<400> 4

Gly Tyr Ile
1

<210> 5

<211> 3

<212> PRT
<213> Artificial

<220>
<223> Insertion

<400> 5

Ala Tyr Val
1

<210> 6
<211> 3

<212> PRT
<213> Artificial

<220>
<223> Insertion

<400> 6

Ala Phe GIn
1
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<210> 7
211> 4

<212> PRT
<213> Artificial

<220>
<223> Insertion

<400> 7

Ala Gly Arg Met
1

<210> §

211> 4

<212> PRT
<213> Artificial

<220>
<223> Insertion

<400> 8

Gly Leu Ala Val
1

<210> 9

211> 5

<212> PRT
<213> Artificial

<220>
<223> Insertion

<400> 9

Met Gly Arg Phe Leu
1 5

<210> 10
211> 5

<212> PRT
<213> Artificial
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<220>
<223> Insertion

<400> 10

Val Ser Thr Phe Phe
1 5

<210> 11
<211> 5

<212> PRT
<213> Artificial

<220>
<223> Insertion

<400> 11

Val Ser Lys Asn His
1 5

<210> 12
211> 5
<212> PRT
<213> Artificial

<220>
<223> Insertion

<400> 12
Ser Ser Arg Asn His
1 5

<210> 13
<211> 5
<212> PRT
<213> Artificial

<220>
<223> Insertion

<400> 13

Ser Gly Arg Ile Leu
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<210> 14
<211> 5

<212> PRT
<213> Artificial

<220>
<223> Insertion

<400> 14

Val Gly Arg Leu Thr
1 5

<210> 15
<211> 5

<212> PRT
<213> Artificial

<220>
<223> Insertion

<400> 15

Ala Glu Arg Asn Tyr
1 5

<210> 16
211> 5

<212> PRT
<213> Artificial

<220>
<223> Insertion

<400> 16
Met Glu Ser His Asn
I 5

<210> 17
<211> 5
<212> PRT
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<213> Artificial

<220>
<223> Insertion

<400> 17

Val Gly His Val Thr
1 5

<210> 18
211> 5

<212> PRT
<213> Artificial

<220>
<223> Insertion

<400> 18

Val Gly Arg Tyr GIn
1 5

<210> 19
<211> 42
<212> DNA
<213> Artificial

<220>
<223> Synthetic Oligonucleotide

<400> 19
tggtaggtct caaatgaata aacatttatt ggctaaaatt ac

<210> 20
<211> 32
<212> DNA
<213> Artificial

<220>
<223> Synthetic Oligonucleotide

<400> 20
ttcagetctg agctttatat gtaaatctaa tc

32

42
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<210> 21
<211> 4560
<212> DNA
<213> Artificial

<220>
<223> Expression plasmid

<220>
<221> CDS
<222> (139)..(1581)

<220>
<221> sig_peptide
<222> (139)..(213)

<220>
<221> mat_peptide
<222> (214)..(1581)

<400> 21
ccatcgaatg gccagatgat taattcctaa tttttgttga cactctatca ttgatagagt 60

tattttacca ctccctatca gtgatagaga aaagtgaaat gaatagttcg acaaaaatct 120

agataacgag ggcaaaaa atg aat aaa cat tta ttg gct aaa attact tta 171
Met Asn Lys His Leu Leu Ala Lys Ile Thr Leu
-25 -20 -15

tta ggt gt get cag cta ctt acg ctc aat tca gea ttt get gat gt 219
Leu Gly Ala Ala Gln Leu Leu Thr Leu Asn Ser Ala Phe Ala Asp Val
-10 -5 -1 1

cct ctt aca cca tct caa ttt gct aaa geg aaa aca gaa age ttt gat 267
Pro Leu Thr Pro Ser Gln Phe Ala Lys Ala Lys Thr Glu Ser Phe Asp
5 10 15

aag aaa gtt ctt cta tct aat tta aat aag cca cat get ttg ttgtgg 315
Lys Lys Val Leu Leu Ser Asn Leu Asn Lys Pro His Ala Leu Leu Trp
20 25 30

gga ccg gat aat caa att tgg tta acg gag cgg gca aca ggt aag att 363
Gly Pro Asp Asn Gin lle Trp Leu Thr Glu Arg Ala Thr Gly Lys Ile
35 40 45 50

cta aga gtt aat cca gag tcg gge agt gta aaa aca gtt ttt cag gtt =~ 411
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Leu Arg Val Asn Pro Glu Ser Gly Ser Val Lys Thr Val Phe GIn Val
55 60 65

cct gag att gta aat gat gct gat gga caa aac ggt tta ttg ggt ttt 4359
Pro Glu Ile Val Asn Asp Ala Asp Gly Gln Asn Gly Leu Leu Gly Phe
70 75 80

gcc ttt cat cct gac ttt aaa aat aat cct tat atc tat gtt tca ggt 507
Ala Phe His Pro Asp Phe Lys Asn Asn Pro Tyr Ile Tyr Val Ser Gly
85 90 95

aca ttt aaa aat ccg aaa tct aca gat aaa gaa tta ccg aat caaact 555
Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Glu Leu Pro Asn Gln Thr
100 105 110

att atc cgt cga tat acc tat aac aag gca aca gat acc ctt gagaaa 603
lle Ile Arg Arg Tyr Thr Tyr Asn Lys Ala Thr Asp Thr Leu Glu Lys
115 120 125 130

cca gta gat tta ttg gca gga tta cct tca tcg aaa gac cat cagtcg 651
Pro Val Asp Leu Leu Ala Gly Leu Pro Ser Ser Lys Asp His Gln Ser
135 140 145

ggt cgt ctt gtg att ggt cca gac caa aag att tac tat acg att ggt 699
Gly Arg Leu Val lle Gly Pro Asp Gln Lys Ile Tyr Tyr Thr Ile Gly
150 155 160

gat cag gga cgt aac cag ctg get tat tta ttc tta cca aat caa gca 747
Asp GIn Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn Gln Ala
165 170 175

cag cat acg ccg act caa cag gaa ctg agc ggc aaa gac tat catacc 795
Gln His Thr Pro Thr GIn GIn Glu Leu Ser Gly Lys Asp Tyr His Thr
180 185 190

tat atg ggt aaa gta ttg cgc tta aat ctg gat gga agt att ccaaaa 843
Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser Ile Pro Lys
195 200 205 210

gat aat cca agc ttt aac ggt gta att agc cat att tat acg ctc ggt 891
Asp Asn Pro Ser Phe Asn Gly Val Ile Ser His Ile Tyr Thr Leu Gly
215 . 220 225

cat cgt aac cca cag ggc ttg gea ttt act cca aat ggt aaa ctgttg 939
His Arg Asn Pro GIn Gly Leu Ala Phe Thr Pro Asn Gly Lys Leu Leu
230 235 240

caa tct gaa cag ggt cca aac tct gat gat gaa att aac ctc att gtc 987



BTS 08 3 001 -9-

GIn Ser Glu Gin Gly Pro Asn Ser Asp Aép Glu Ile Asn Leu Ile Val
245 250 255

aaa ggt ggt aac tat ggc tgg cca aat gta geg ggt tat aaa gat gat 1035
Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys Asp Asp
260 265 270

agt ggt tat gcc tat geca aat tat tcg gca gea age aat aaa gcacaa 1083
Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Ser Asn Lys Ala Gln
275 280 285 290

att aaa gat tta gga caa aat ggt tta aaa gtg gcg gea ggt gtacct 1131
Ile Lys Asp Leu Gly GIn Asn Gly Leu Lys Val Ala Ala Gly Val Pro
295 300 305

gtg atg aaa gag tct gaa tgg act ggt aaa aac ttt gtaccgcegtta 1179
Val Met Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro Pro Leu
310 315 320

aaa act tta tat acc gtc caa gat acc tat aac tat aat gac ccaact 1227
Lys Thr Leu Tyr Thr Val Gln Asp Thr Tyr Asn Tyr Asn Asp Pro Thr
325 330 335

tgt ggg gat atg acc tac att tge tgg cca acg gtt gcg ccgtcatet 1275
Cys Gly Asp Met Thr Tyr Ile Cys Trp Pro Thr Val Ala Pro Ser Ser
340 345 350

gct tat gtc tat aag gga ggc aaa aaa gea att tct ggt tgg gaa aat 1323
Ala Tyr Val Tyr Lys Gly Gly Lys Lys Ala Ile Ser Gly Trp Glu Asn
355 360 365 370

aca tta ttg gtt cca tct tta aag cgc ggt gtt att ttc cgt att aag 1371
Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val lle Phe Arg lle Lys
375 380 385

cta gat cca act tac agt act act tat gat gat gct gtg ccg atgttt 1419
Leu Asp Pro Thr Tyr Ser Thr Thr Tyr Asp Asp Ala Val Pro Met Phe
390 395 400

aag agc aac aat cgt tat cgt gac gtg att gca agt cca gat ggg aat 1467
Lys Ser Asn Asn Arg Tyr Arg Asp Val Ile Ala Ser Pro Asp Gly Asn
405 410 415

gtt tta tat gta ttg act gat act tcc gga aat gtc caa aaa gat gat 1515
Val Leu Tyr Val Leu Thr Asp Thr Ser Gly Asn Val GIn Lys Asp Asp
420 425 430 -

ggt tct gta acg aat aca tta gaa aac cca gga tct ctg att agattt 1563
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Gly Ser Val Thr Asn Thr Leu Glu Asn Pro Gly Ser Leu Ile Arg Phe

435 440 445 450
aca tat aaa gct cag age tgaaagcttg acctgtgaag tgaaaaatgg 1611
Thr Tyr Lys Ala Gln Ser

455

cgcacattgt gcgacatttt ttttgtetge cgtttaccge tactgegtea cggatctecca 1671
cgegceectgt ageggegceat taagegegge gggtgtggtg gttacgegea gegtgacege 1731
tacacttgcc agcgecectag cgeeegetec tttegcttte tteccttect ttctcgecac 1791 |
gttcgeegge tttcceegte aagcetctaaa tegggggcte cetitagggt teegatttag 1851
tgctttacgg cacctcgacc ccaaaaaact tgattagggt gatggttcac gtagtgggee 1911
atcgccctga tagacggttt ttcgeccttt gacgttggag tccacgttet ttaatagtgg 1971
actcttgttc caaactggaa caacactcaa ccctatctcg gtetattett ttgatttata 2031
agggattttg ccgatttcgg cctattggtt aaaaaatgag ctgatttaac aaaaatttaa 2091
cgcgaatttt aacaaaatat taacgcttac aatttcaggt ggcacttttc ggggaaatgt 2151
gcgeggaacc cctatttgtt tatttttcta aatacattca aatatgtatc cgetcatgag 2211
acaataaccc tgataaatgc ttcaataata ttgaaaaagg aagagtatga gtattcaaca 2271
tttcegtgte geccttatte cottttttge ggeattttge cttectgttt ttgetcacce 2331
agaaacgctg gtgaaagtaa aagatgetga agatcagttg ggtgecacgag tgggttacat 2391
cgaactggat ctcaacageg gtaagatcct tgagagtttt cgcccecgaag aacgttttcc 2451
aatgatgagc acttttaaag ttctgctatg tggegeggta ttatcccgta ttgacgeegg 2511
gcaagagcaa cteggtecgee geatacacta ttctcagaat gacttggttg agtactcace 2571
agtcacagaa aagcatctta cggatggcat gacagtaaga gaattatgca gtgctgecat 2631
aaccatgagt gataacactg cggccaactt acttctgaca acgatcggag gaccgaagga 2691
gctaaccgct tttttgcaca acatggggga tcatgtaact cgecttgate gttgggaace 2751
ggagctgaat gaagccatac caaacgacga gegtgacacc acgatgectg tagecaatgge 2811

aacaacgttg cgcaaactat taactggcga actacttact ctagcttcce ggeaacaatt 2871
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gatagactgg atggaggcegg ataaagttge aggaccactt ctgegetegg cectteccgge 2931
tggctggttt attgetgata aatctggage cggtgagegt ggetetegeg gtatcattge 2991
agcactgggg ccagatggta agcecteecg tatcgtagtt atctacacga cggggagtca 3051
ggcaactatg gatgaacgaa atagacagat cgctgagata ggtgectcac tgattaagca 3111
ttggtaggaa ttaatgatgt ctcgtttaga taaaagtaaa gtgattaaca gcgeattaga 3171
getgcttaat gaggtcggaa tcgaaggttt aacaaccegt aaactcgeec agaagetagg 3231
tgtagagcag cctacattgt attggcatgt aaaaaataag cgggctttge tcgacgectt 3291
agccattgag atgttagata ggcaccatac tcacttttge cctttagaag gggaaagetg 3351
gcaagatttt ttacgtaata acgctaaaag ttttagatgt getttactaa gtcatcgega 3411
tggagcaaaa gtacatttag gtacacggec tacagaaaaa cagtatgaaa ctctcgaaaa 3471
tcaattagcc tttttatgcc aacaaggttt ttcactagag aatgcattat atgcactcag 3531
cgcagtgggg cattttactt taggttgcgt attggaagat caagagcatc aagtcgcetaa 3591
agaagaaagg gaaacaccta ctactgatag tatgccgeca ttattacgac aagctatcga 3651
attatttgat caccaaggtg cagagccagc cttcttattc ggecttgaat tgatcatatg 3711
cggattagaa aaacaactta aatgtgaaag tgggtcttaa aagcagcata acctttttcc 3771
gtgatggtaa cttcactagt ttaaaaggat ctaggtgaag atcctttttg ataatctcat 3831
gaccaaaatc ccttaacgtg agttttcgtt ccactgageg tcagaccecg tagaaaagat 3891
caaaggatct tcttgagatc ctitttttct gegegtaate tgetgettge aaacaaaaaa 3951
accaccgcta ccageggtgg tttgtttgee ggatcaagag ctaccaactce tttttcegaa 4011
ggtaactggc ttcagecagag cgeagatacc aaatactgte cttctagtgt agecgtagtt 4071
aggccaccac ttcaagaact ctgtagcacc gectacatac ctegetetge taatcctgtt 4131
accagtggct getgecagtg gegataagte gtgtettace gggttggact caagacgata 4191

gttaccggat aaggcgcage ggtegggetg aacggggggt tegtgeacac ageccagett 4251

ggagcgaacg acctacaccg aactgagata cctacagegt gagcetatgag aaagegecac 4311
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gcttcccgaa gggagaaagg cggacaggta tccggtaage ggeagggteg gaacaggaga 4371
gcgeacgagg gagcettccag ggggaaacge ctggtatctt tatagtectg tegggtttcg 4431
ccacctctga cttgagegte gatttttgtg atgctcgtca ggggggegga gectatggaa 4491
aaacgccagc aacgeggect ttttacggtt cctggecttt tgetggectt ttgetcacat 4551
gacccgaca 4560

<210> 22

<211> 481

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 22
Met Asn Lys His Leu Leu Ala Lys lle Thr Leu Leu Gly Ala Ala Gln
25 -20 -15 -10

Leu Leu Thr Leu Asn Ser Ala Phe Ala Asp Val Pro Leu Thr Pro Ser
-5 -1 1 5

Gln Phe Ala Lys Ala Lys Thr Glu Ser Phe Asp Lys Lys Val Leu Leu
10 15 20

Ser Asn Leu Asn Lys Pro His Ala Leu Leu Trp Gly Pro Asp Asn Gln
25 30 35

Ile Trp Leu Thr Glu Arg Ala Thr Gly Lys Ile Leu Arg Val Asn Pro
40 45 50 55

Glu Ser Gly Ser Val Lys Thr Val Phe Gln Val Pro Glu Ile Val Asn
60 65 70

Asp Ala Asp Gly Gln Asn Gly Leu Leu Gly Phe Ala Phe His Pro Asp
75 ' 80 85
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Phe Lys Asn Asn Pro Tyr'Ile Tyr Val Ser Gly Thr Phe Lys Asn Pro
90 95 100

Lys Ser Thr Asp Lys Glu Leu Pro Asn GIn Thr Ile lle Arg Arg Tyi'
105 110 115

Thr Tyr Asn Lys Ala Thr Asp Thr Leu Glu Lys Pro Val Asp Leu Leu
120 125 130 135

Ala Gly Leu Pro Ser Ser Lys Asp His Gln Ser Gly Arg Leu Val lle
140 145 150

Gly Pro Asp GIn Lys Ile Tyr Tyr Thr Ile Gly Asp Gin Gly Arg Asn
155 160 ' 165

Gln Leu Ala Tyr Leu Phe Leu Pro Asn Gln Ala Gln His Thr Pro Thr
170 175 180

GlIn GIn Glu Leu Ser Gly Lys Asp Tyr His Thr Tyr Met Gly Lys Val
185 190 195

Leu Arg Leu Asn Leu Asp Gly Ser Ile Pro Lys Asp Asn Pro Ser Phe
200 205 210 215

Asn Gly Val Ile Ser His Ile Tyr Thr Leu Gly His Arg Asn Pro Gin
220 225 230

Gly Leu Ala Phe Thr Pro Asn Gly Lys Leu Leu Gln Ser Glu GIn Gly
235 . 240 245

Pro Asn Ser Asp Asp Glu Ile Asn Leu Ile Val Lys Gly Gly Asn Tyr
250 255 260

Gly Trp Pro Asn Val Ala Gly Tyr Lys Asp Asp Ser Gly Tyr Ala Tyr
265 270 275
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Ala Asn Tyr Ser Ala Ala Ser Asn Lys Ala Gln Ile Lys Asp Leu Gly
280 285 290 295

GIn Asn Gly Leu Lys Val Ala Ala Gly Val Pro Val Met Lys Glu Ser
300 305 310

Glu Trp Thr Gly Lys Asn Phe Val Pro Pro Leu Lys Thr Leu Tyr Thr
315 320 325

Val GlIn Asp Thr Tyr Asn Tyr Asn Asp Pro Thr Cys Gly Asp Met Thr
330 335 340

Tyr Ile Cys Trp Pro Thr Val Ala Pro Ser Ser Ala Tyr Val Tyr Lys
345 350 355

Gly Gly Lys Lys AlaIle Ser Gly Trp Glu Asn Thr Leu Leu Val Pro
360 365- 370 375

Ser Leu Lys Arg Gly Val lle Phe Arg Ile Lys Leu Asp Pro Thr Tyr
380 385 390

Ser Thr Thr Tyr Asp Asp Ala Val Pro Met Phe Lys Ser Asn Asn Arg
395 400 405

Tyr Arg Asp Val lle Ala Ser Pro Asp Gly Asn Val Leu Tyr Val Leu
410 415 420

Thr Asp Thr Ser Gly Asn Val Gln Lys Asp Asp Gly Ser Val Thr Asn
425 430 435

Thr Leu Glu Asn Pro Gly Ser Leu Ile Arg Phe Thr Tyr Lys Ala Gln
440 445 450 455

Ser
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<210> 23
211> 22
<212> DNA
<213> Artificial

<220>
<223> PCR-primer

<400> 23
tagagttatt ttaccactcc ct

<210> 24
211> 24
<212> DNA
<213> Artificial

<220>
<223> PCR-primer

<400> 24
ggttaggtce ctgatcacca atcg

<210> 25
<211> 22
<212> DNA
<213> Artificial

<220>
<223> PCR-primer

<400> 25
cacaggtaca cctgcecgeca ct

<210> 26
<211> 25
<212> DNA
<213> Artificial

<220>
<223> PCR-primer

<400> 26
tacgaggacc caacaggaac tgagce

-15-

22

24

22

25
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<210> 27
<211> 4508
<212> DNA
<213> Artificial

<220>
<223> Expression vector

<220>
<221> CDS
<222> (139)..(720)

<220>
<221> sig_peptide
<222> (139)..(213)

<220>
<221> mat_peptide
<222> (214)..(720)

<400> 27
ccatcgaatg gccagatgat taattcctaa tttttgttga cactctatca ttgatagagt 60

tattttacca ctccctatca gtgatagaga aaagtgaaat gaatagttcg acaaaaatct 120

agataacgag ggcaaaaa atg aat aaa cat tta ttg gct aaa att acttta 171
Met Asn Lys His Leu Leu Ala Lys Ile Thr Leu
-25 -20 -15

tta ggt get get cag cta ctt acg ctc aat tca gea ttt get gat gtc 219
Leu Gly Ala Ala Gln Leu Leu Thr Leu Asn Ser Ala Phe Ala Asp Val
-10 -5 -11

cct ctt aca cca tct caa ttt gct aaa geg aaa aca gaa agc ttt gat 267
Pro Leu Thr Pro Ser GIn Phe Ala Lys Ala Lys Thr Glu Ser Phe Asp
5 10 15

aag aaa gtt ctt cta tct aat tta aat aag cca cat get ttg ttgtgg 315
Lys Lys Val Leu Leu Ser Asn Leu Asn Lys Pro His Ala Leu Leu Trp
20 25 30

gga ccg gat aat caa att tgg tta acg gag cgg gea aca ggt aag att 363
Gly Pro Asp Asn Gin Ile Trp Leu Thr Glu Arg Ala Thr Gly Lys Ile
35 40 45 50
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cta aga gtt aat cca gag tcg ggc agt gta aaa aca gtt ttt cag gttt 411
Leu Arg Val Asn Pro Glu Ser Gly Ser Val Lys Thr Val Phe Gln Val
55 60 65

cct gag att gta aat gat gct gat gga caa aac ggt tta ttg ggt ttt 459
Pro Glu Ile Val Asn Asp Ala Asp Gly Gln Asn Gly Leu Leu Gly Phe
70 75 80
gcc ttt cat cct gac ttt aaa aat aat cct tat atc tat gtt tca ggt =~ 507
Ala Phe His Pro Asp Phe Lys Asn Asn Pro Tyr Ile Tyr Val Ser Gly
85 90 95

aca ttt aaa aat ccg aaa tct aca gat aaa gaa tta ccg aat caa act 555

Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Glu Leu Pro Asn GIn Thr
100 105 110

att atc cgt cga tat acc tat aac aag gca aca gat acc ctt gagaaa 603

Ile Ile Arg Arg Tyr Thr Tyr Asn Lys Ala Thr Asp Thr Leu Glu Lys

115 120 125 130

cca gta gat tta ttg gca gga tta cct tca tcg aaa gac cat cagtcg 651

Pro Val Asp Leu Leu Ala Gly Leu Pro Ser Ser Lys Asp His GlIn Ser

135 140 145
ggt cgt ctt gtg att ggt cca gac caa aag att tac tat acg att ggt 699

Gly Arg Leu Val Ile Gly Pro Asp Gin Lys Ile Tyr Tyr Thr Ile Gly
150 155 160

gat cag gga ccc aac agg aac tgagcggceaa agactatcat acctatatgg 750
Asp GIn Gly Pro Asn Arg Asn

165
gtaaagtatt gcgcttaaat ctggatggaa gtattccaaa agataatcca agcetttaacg 810
gtgtaattag ccatatttat acgctcggte atcgtaaccc acagggcettg geatttactc 870
caaatggtaa actgttgcaa tctgaacagg gtccaaactc tgatgatgaa attaacctca 930

ttgtcaaagg tggtaactat ggetggecaa atgtageggg ttataaagat gatagtggtt 990

atgcctatge aaattattcg gcagcaagca ataaagcaca aattaaagat ttaggacaaa 1050
atggtttaaa agtggcggca ggtgtacctg tgatgaaaga gtctgaatgg actggtaaaa 1110
actttgtacc gecgttaaaa actttatata ccgtccaaga tacctataac tataatgace 1170 |

caacttgtgg ggatatgacc tacatttget ggecaacggt tgegeegtea tetgettatg 1230
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tctataaggg aggcaaaaaa geaatttctg gttgggaaaa tacattattg gttccatett 1290
taaagcgegg tgttattitc cgtattaage tagatccaac ttacagtact acttatgatg 1350
atgctgtgec gatgtttaag agcaacaatc gttatcgtga cgtgattgea agtccagatg 1410
ggaatgtttt atatgtattg actgatactt ccggaaatgt ccaaaaagat gatggttctg 1470
taacgaatac attagaaaac ccaggatctc tgattagatt tacatataaa gctcagaget 1530
gaaagcttga cctgtgaagt gaaaaatgge geacattgtg cgacattttt tttgtctgee 1590
gtttaccget actgegtcac ggatctccac gegeectgta geggegeatt aagegeggeg 1650
ggtgtggtog ttacgegeag cgtgaccgcet acacttgeca gegeectage geeegeteet 1710
ttcgctttct tccettectt tectcgecacg ttegeegget ttccecgtea agetctaaat 1770
cgggggcetee ctttagggtt ccgatttagt getttacgge acctcgacce caaaaaactt 1830
gattagggtg atggttcacg tagtgggcca tcgecctgat agacggtttt tegeectttg 1890
acgttggagt ccacgttctt taatagtgga ctcttgttcc aaactggaac aacactcaac 1950
cctatctcgg tctattcttt tgatttataa gggattttge cgatttcgge ctattggtta 2010
aaaaatgagc tgatttaaca aaaatttaac gcgaatttta acaaaatatt aacgcttaca 2070
atttcaggtg gcacttttcg gggaaatgtg cgeggaaccc ctatttgttt atttttctaa 2130
atacattcaa atatgtatcc gctcatgaga caataaccct gataaatgct tcaataatat 2190
tgaaaaagga agagtatgag tattcaacat ttccgtgtcg cccttattee cttttttgeg 2250
geattttgece ttectgtttt tgetcaccea gaaacgetgg tgaaagtaaa agatgetgaa 23‘10
gatcagttgg gtgcacgagt gggttacatc gaactggatc tcaacagegg taagatectt 2370
gagagttttc gccececgaaga acgttttcca atgatgagca ctittaaagt tetgetatgt 2430
ggecgeggtat tatcccgtat tgacgecggg caagagcaac tcggtegeeg catacactat 2490
tctcagaatg acttggttga gtactcacca gtcacagaaa agcatcttac ggatggeatg 2550
acagtaagag aattatgcag tgctgccata accatgagtg ataacactge ggccaactta 2610

cttctgacaa cgatcggagg accgaaggag ctaaccgctt ttttgcacaa catgggggat 2670
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catgtaactc gccttgatcg ttgggaaccg gagetgaatg aagcecatacc aaacgacgag 2730
cgtgacacca cgatgcctgt agcaatggcea acaacgttge geaaactatt aactggegaa 2790
ctacttactc tagcttcceg geaacaattg atagactgga tggaggcgga taaagttgeca 2850
ggaccacttc tgegetcgge cetteecgget ggetggttta ttgetgataa atctggagee 2910
ggtgagegtg getctecgegg tatcattgea geactgggge cagatggtaa geectecegt 2970
atcgtagtta tctacacgac ggggagtcag geaactatgg atgaacgaaa tagacagatc 3030
gctgagatag gtgectcact gattaagceat tggtaggaat taatgatgte tegtttagat 3090
aaaagtaaag tgattaacag cgcattagag ctgcttaatg aggtcggaat cgaaggttta 3150
acaacccgta aactcgecca gaagcetaggt gtagageagce ctacattgta ttggceatgta 3210
aaaaataagc gggctitget cgacgectta gecattgaga tgttagatag geaccatact 3270
cacttttgcce ctttagaagg ggaaagcetgg caagattttt tacgtaataa cgetaaaagt 3330
tttagatgtg ctttactaag tcatcgcgat ggagcaaaag tacatttagg tacacggect 3390
acagaaaaac agtatgaaac tctcgaaaat caattagcect ttttatgcca acaaggtttt 3450
tcactagaga atgcattata tgcactcage geagtggggc attttacttt aggttgegta 3510
ttggaagatc aagagcatca agtcgctaaa gaagaaaggg aaacacctac tactgatagt 3570
atgccgccat tattacgaca agctatcgaa ttatttgatc accaaggtge agagecagee 3630
ttcttattcg gecttgaatt gatcatatge ggattagaaa aacaacttaa atgtgaaagt 3690
gggtcttaaa agcagcataa cctttttceg tgatggtaac ttcactagtt taaaaggatc 3750
taggtgaaga tcctttttga taatctcatg accaaaatcc cttaacgtga gttttegttc 3810
cactgagcegt cagaccccgt agaaaagatc aaaggatctt cttgagatcc tttttttctg 3870
cgegtaatct getgettgea aacaaaaaaa ccaccgcetac cageggtggt ttgtttgecg 3930
gatcaagagc taccaactct ttttccgaag gtaactggct tcagcagage geagatacca 3990
aatactgtcc ttctagtgta geegtagtta ggecaccact tcaagaactc tgtagcaceg 4050

cctacatacc tcgetctget aatcctgtta ccagtggetg ctgecagtgg cgataagtcg 4110
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tgtcttaccg ggttggactc aagacgatag ttaccggata aggegcageg gtegggetga 4170
acggggggtt cgtgecacaca geecagettg gagegaacga cctacaccga actgagatac 4230
ctacagcgtg agctatgaga aagegecacg cttcccgaag ggagaaagge ggacaggtat 4290
ccggtaageg geagggtegg aécaggagag cgcacgaggg agcttccagg gggaaacgee 4350
tggtatcttt atagtectgt cgggtttege cacctetgac ttgagegteg atttttgtga 4410
tgctegtcag gggggcggag cctatggaaa aacgecagea acgeggectt titacggtte 4470
ctggectttt getggecttt tgetcacatg acccgaca 4508

<210> 28

<211> 194

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 28
Met Asn Lys His Leu Leu Ala Lys Ile Thr Leu Leu Gly Ala Ala Gln
-25 -20 -15 -10

Leu Leu Thr Leu Asn Ser Ala Phe Ala Asp Val Pro Leu Thr Pro Ser
-5 -11 5

GIn Phe Ala Lys Ala Lys Thr Glu Ser Phe Asp Lys Lys Val Leu Leu
10 15 20

Ser Asn Leu Asn Lys Pro His Ala Leu Leu Trp Gly Pro Asp Asn Gln
25 30 35

Ile Trp Leu Thr Glu Arg Ala Thr Gly Lys Ile Leu Arg Val Asn Pro
40 45 50 55

Glu Ser Gly Ser Val Lys Thr Val Phe Gln Val Pro Glu Ile Val Asn
60 65 70
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Asp Ala Asp Gly Gln Asn Gly Leu Leu Gly Phe Ala Phe His Pro Asp
75 80 85

Phe Lys Asn Asn Pro Tyr Ile Tyr Val Ser Gly Thr Phe Lys Asn Pro
90 95 100

Lys Ser Thr Asp Lys Glu Leu Pro Asn GIn Thr Ile Ile Arg Arg Tyr
105 110 115

Thr Tyr Asn Lys Ala Thr Asp Thr Leu Glu Lys Pro Val Asp Leu Leu
120 125 130 135 '

Ala Gly Leu Pro Ser Ser Lys Asp His GIn Ser Gly Arg Leu Val lle
140 145 150

Gly Pro Asp GIn Lys Ile Tyr Tyr Thr Ile Gly Asp Gln Gly Pro Asn
155 160 165

Arg Asn

<210> 29
<211> 36
<212> DNA
<213> Artificial

<220>
<223> PCR-primer

<220>

<221> misc_feature

<222> (13)..(24)

<223> n corresponds to a, ¢, g, or t; k corresponds to g or t

<400> 29
cgacgtaacc agnnknnknn knnkctggct tacctg 36

<210> 30
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<211> 38
<212> DNA
<213> Artificial

<220>
<223> PCR-primer

<400> 30
gtgtgetgtg cctggticgg caggaacagg taagecag

<210> 31
<211> 29
<212> DNA
<213> Artificial

<220>
<223> PCR-primer

<400> 31
cctacctacg actcttccga cgtaaccag

<210> 32
<211> 30
<212> DNA
<213> Artificial

<220>
<223> PCR-primer

<400> 32
ccatgctctt cagtcggagt gtgetgtgec

<210> 33
<211> 64
<212> DNA
<213> Artificial

<220>

38

29

30

<223> Insertion fragment with four randomized positions

<220>

<221> misc_feature
<222> (12)..(23)
<223> nisa,c,g,ort
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<400> 33
gacgtaacca gnnnnnnnnn nnnctggett acctgttcct geegaaccag geacageaca

ctee 64

<210> 34
211> 22
<212> DNA
<213> Artificial

<220>
<223> sequencing primer

<400> 34
caccgttaaa gettggatta tc 22

<210> 35
<211> 21
<212> DNA
<213> Artificial

<220>
<223> sequencing primer

<400> 35
ccttcatcga aagaccatca g 21

60



