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CX2-105USP1_ST25 

gtggttctgt gcccgccgtt tattctgacc gaagcgcaga tggatgaaat gttcgataaa 	1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 2 
<211> 453 
<212> PRT 
<213> Vibrio fluvialis 

<400> 2 

Met Asn Lys Pro Gln Ser Trp Glu Ala Arg Ala Glu Thr Tyr Ser Leu 
1 5 10 15 

Tyr Gly Phe Thr Asp Met Pro Ser Leu His Gln Arg Gly Thr Val val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val Asn Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met val Ala Gly Phe Asp 
50 55 60 

His 	Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Phe Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Arg Trp Asn Ala Tyr His Gly Val Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Lys Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

Val 	His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu 
180 185 190 

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Arg Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 
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CX2-105USP1_ST25 

Val Met Gly Ala Gly Gly Val Ile Pro Pro Ala Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Met Gly Ala val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Pro His Gly 
305 310 315 320 

Phe Thr Ala Ser Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Thr Pro Phe Asp Gly Asn Leu Ser Val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Lea Gly Gln Ser Val Val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val 
435 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	3 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 
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CX2-105U5P1_ST25 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Phe Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leta Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
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305 	 310 

Phe Thr Thr Gly Gly His Pro Val 
325 

Ile Asp Val Val Met Asn Glu Gly 
340 

Ala Pro Arg Phe Glu Glu Arg Leu 
355 	 360 

Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Gln Ser Val Val 	Leu Ala 
420 

Gln Met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Glu Val Ala 
450 

<210> 	5 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 

<400> 	5 
atgaacaaac cgcagagctg ggaaacgcgt 

CX2-105USP1_ST25 
315 	 320 

Gly Cys Ala Ile Ala Leu Lys Ala 
330 	 335 

Leu Ala Glu Asn val Arg Arg Leu 
345 	 350 

Lys His Ile Ala Glu Arg Pro Asn 
365 

Phe Met Trp Ala Leu Glu val Val 
380 

Phe Asp Gly Asn Leu Ser Val 	Ser 
395 	 400 

Asp Leu Gly Leu Ile Cys Arg Pro 
410 	 415 

Pro Pro Tyr Ile Leu Thr Glu Ala 
425 	 430 

Leu Glu Lys Ala Leu Asp Lys Val 
445 

fluvialis transaminase 

gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 
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Cx2-105usP1_sT25 
ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	6 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	6 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val 	Ser Pro Phe Asp Ser Gly Arg val 	Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 	 120 125 
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cx2-105usP1_sT25 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Ser 
385 390 395 400 
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CX2-105USP1_ST25 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 	 410 415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 	 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	7 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	7 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggcattc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 
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CX2-105USP1_ST25 
gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 	1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 8 
<211> 453 
<212> PRT 
<213> Artificial 	sequence 

<220> 
<223> Engineered variant of V. fluvialis transaminase 

<400> 8 

met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

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

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
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CX2-105U5P1_5T25 
210 215 220 

val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val 	Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser val val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 

Phe Ala Glu val Ala 
450 

<210> 	9 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	sequence 
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asouLwesueJ; sLieLAni4 'A 40 luELJoA paJaauLbu] 	<Eaz> 
<OZZ> 

aDuanbas 	LeP!-41-1Jv 	<ETZ> 
18d 	<ZTZ> 
ESt 	<TIE> 
OT 	<OTZ> 

Z9ET EP 1575515ePb 675111646E U81E6b;7EI7 6PEEE2661D 

OZET 	ouove6D116 lee-861865; Au7676-8E6 77e61714e7 -21677bD7P7 66;7116616 

09ZT 	7686p77666 1167726776 1118617866 6;718677e7 6177e72267 613u167eo6 

00ZT 	7 bp61676o6 I.DDETD5,6E 6114577776 EEE76E576U 82;868e-86; 66;68866;D 

OtTT 	@Affable.; 1176611216 6160181886 D6611-e7ee6 77167e-8667 EilleveDeee 

080T 	61D16D8262 2611;1676D 7776617A7 1636167uou 267760;776 68867-880;u 

OZOT 	6166;61e6; ;26762-8201 7676118676 16;1666;66 7718776676 6-e7en811.; 

096 	16618D1u6; 11eo6E267; -8676e26112 67677eep66 1D167oop76 -2017-8-20677 

006 	6666;14126 16676866p; 6e7711;1;; 16667677EE 	DDEPEEE6 8D6811en2 

Ot8 	60618667n Duz;;;o610 1772616)6; 76666177e7 2276677e46 7166111766 

08L 	76111e616u g61p676-e71 861667711-8 18618;eeE7 0761771e77 8617118676 

OZL 	6-e71;;1-e17 56Eeut7767 777211E116 1667556761 6661.E64667 7gebbp6111 

099 	;;;766676; 1237e1-8667 67608866pe 6E711E77EE PEI2E5617EE 6167776617 

009 	1.6D576D51 1abE7UP6EE b77EE86765 E868E6766 	Ell6D6641E 1lE7577Del1 

OVS 	DDP61.71.-ED6 1.714176bE0 AlADDEqD 7564115167 EIE7EE1E1E0 7I6776E07E 

0817 	61u76-86767 6861667677 unlAblo) 1810767-886 -8-861777e64 7;188e2a6D 

OZV 	eve6p7677e -28766-2e66D 61673e76;7 11;6616176 leuEe6165; ED7E1E67EE 

09E 	6762-2536-87 66)687-e877 8;811;1616 167765 6e12611167776 86;6e-26616 

00E 	617-eeeee0; 7161761.26; 677262D1-86 D686;81677 667e11;167 61=1E1)66 

0-17Z 	607111167o -851-8168767 6eee676676 1E641E6177 56EEE1E7VE 611;766676 

08T 	6;66;87-886 0164776676 87-eu67b;86 6;71e1167; 6776612)61 63o6616712 

OZT 	121677766E 2576b1e777 861.6616648 77E7661676 E71E7817A EbDD51E7E7 

09 	Dye1117761 81.61776re18 l772-826676 16767eo866 6176e6e767 Dueupueole 

6 	<0017> 

asuuLwesu8J1 sLiooni4 *A 4o lueLJEA paJaauL6ua 	<EN> 
<OZZ> 

SZIS—TdS0S0T-ZxD 



CX2-105USP1_ST25 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly ser Thr Ala Val ser Ala ser Met 
145 150 155 160 

Thr Gly Arg Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 
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CX2-105USPl_ST25 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu val Val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Ser 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val 
435 	 440 445 

Phe Ala Glu val Ala 
450 

<210> 	11 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	11 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgtttgatgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggctttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 
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CX2-1050SPl_ST25 
tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	12 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	12 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 	 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Asp Gly Arg Met Ser Asp Gin Thr Val Met Leu 
85 	 90 95 

Ser Glu Lys Leu Val Glu Val 	Ser Pro Phe Asp Ser Gly Arg Val 	Phe 
100 	 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val 	Lys Met Leu 
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Cx2-105USPl_ST25 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Phe Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu val val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Ser 
Page 16 



CX2-105USP1_ST25 
385 	 390 	 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 	 410 415 

Leu Gly Gln ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 	 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val 
435 	 440 445 

Phe Ala Giu Val Ala 
450 

<210> 	13 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	13 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggcgtgc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 
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CX2-105USP1_ST25 
gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 	1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 	1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 14 
<211> 453 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Engineered variant of V. fluvialis transam nase 

<400> 14 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His met Pro Ser Leu His Gln Arg Gly Thr Met val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Val 	Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 
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CX2-105USP1_ST25 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu val val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val 
435 440 445 

Phe Ala Glu Val Ala 
450 

<210> 15 
<211> 1362 
<212> DNA 
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OZ abed 
LEA 	-OW -AI ALD 6JV uLD 5Jv nal JaS OJ d laW spd J41 awl aLv JAI 

ST OT S 	 I 
nal Jas Lan Jy1 nLD aLv 6Jv JLII riLD dJ1 Jas uLD oJd ski usv ;aw 

9T 	<0017> 

aSEU!_WESUEJ1 s_LaonL4 °A 40 102y-en paJaauLbu3 	<Ea> 
<OZZ> 

	

aDuanbas LPPN-P-JV 	<ETZ> 

	

lad 	<ZTZ> 
ESV 	<FEZ> 
9T 	<OTZ> 

Z9EI Pe 16D6616au6 676i.115.16a aale661D67 beepea661D 

OZET 	ppula67116 lave61e661 afte7676eu6 D7E61711E7 E1.6776177E7 6017116616 

09ZT 	76e6e77666 14677E6776 1142617a66 6171E6D7a7 6177EDEP6D 6a1a167av6 

00ZT 	76a61676a6 177up7661a 61116DDDD6 eaeD6e676p ea;a6eau61 66162a667 

017II 	67666161E1 41D6614a16 61671e1pab 76613a7ea6 DD167ea667 61;p1eDepe 

080T 	61.7167va6e a611146767 77766171.67 16D616Deau e6D7663D6 6apE7pe61-e 

OZOT 	E166161.e6 1e676pee6 D676112675 1611606166 771a7D6676 6vDE7De141 

096 	1.664a71e61 nee6pe671 u6D6ep611e 676D7eep66 17467eae76 g617ee6677 

006 	66661114e6 16676e66e1 6e77nana 16667677EE 177E1E212E16 a7benel.le 

0178 	676I-e6b= De1111261.e 177E.64676; 76666177e7 ap7667De16 71.66141766 

08L 	76111E616E e6p676e71 261667711e lableluaeD 6761771E7D a61711e676 

OZL 	6eD11.11e1D 66eaaa776D 777enell6 1667666061 6651a61667 7ap66D61.11 

099 	1117606061 3e77eie667 5D6.6aaftlee 6ED11E0DPE ebee6617ep 616=6613 

009 	1676767161 116e7aabiea 6D7epp6766 pa6aa6766; a11676611e llu76DDD61 

OVS 	D7a61.71aD6 a7111D6667 )61D67761) )661146167 6aDaulflo7 711.)76677a 

ngt 	61eD6e676D 6E61667677 a771D661u7 1E16767E1E6 EE61777E61 D11E1E1E2167 

WV 	QUE6E7677E EE766EP667 61671E0617 1116616176 laaau64661 E77E1ES7EE 

09E 	676a26D6aD 6676pDua77 e617111616 16776676e1 a611157776 -866e-e6616 

00E 	6.7appee6; 7161D61a64 6D7eop71e6 D6p64p617D 667a111467 63u71e1DE6 

OVZ 	67711.1167a e61-E16e7E17 6eap6)66D6 3e611e6177 66aeflepla 6111766676 

08T 	61661aDae6 6161.776676 apep6761e6 6171E41674 6776512761 61a66167e 

on 	1.216D7766-e e67661e= e61651661a 77aD666D6 upl67e4776 267761E7E7 

09 	77P1117761 21.61D76e6 6D7upp66D6 1.6767eue66 6176u6aD6D 7eep7eu6le 
ST 	<0017> 

asau[wasupJ1 squpwL4 °A 40 lifei_JEA paJaaui_6u3 	<EZZ> 
<OZZ> 

aDuanbas 	Lepi_4pJv 	<ETz> 
SZISTdSOSOI-ZXD 



CX2-105USP1_ST25 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Leu Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Leu Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gin Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
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CX2-105USP1 ST25 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 	 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 	 330 335 

Ile Asp Val val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu 
340 	 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val 	Ser 
385 	 390 	 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 	 410 415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 	 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 	 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	17 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	17 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacgtca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 
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CX2-105USP1_ST25 
accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggc 	LL 	LaLgLyggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg 

<210> 	18 
<211> 	453 
<212> 	PRT 
<213> 	Artificial Sequence 

<220> 
<223> 	Engineered variant of V. 

<400> 	18 

Met Asn Lys Pro Gln Ser Trp Glu 
1 	 5 

Tyr Ala Phe Thr His Met Pro Ser 
20 

Val Thr His Gly Glu Gly Pro Tyr 
35 	 40 

Tyr Leu Asp Ala Asn Ser Gly Leu 
50 	 55 

His Lys Gly Leu Ile Asp Ala Ala 
65 	 70 

Gly Tyr His Ala Phe Tyr Gly Arg 
85 

Ser Glu Lys Leu Val Glu Val 	Ser 
100 

gaagtggcgt as 

fluvialis transaminase 

Thr Arg Ala Glu Thr Val 	Ser Leu 
10 	 15 

Leu Arg Gln Arg Gly Thr Met Val 
25 	 30 

Ile Val Asp Val 	His Gly Arg Arg 
45 

Phe Asn Met val Ala Gly Phe Asp 
60 

Lys Ala Gln Tyr Glu Arg Phe Pro 
75 	 80 

Met Ser Asp Gln Thr Val Met Leu 
90 	 95 

Pro Phe Asp Ser Gly Arg Val 	Phe 
105 	 110 

1362 
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Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val Met Gly Ala Gly Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 
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Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val 	Ser 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser val 	Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val 
435 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	19 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	19 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtgacca cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg cctgatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgtttctga ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 
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ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 	1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 	1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 	1320 

ctggaaaaag cgctggataa agagtttgcg gaagtggcgt as 1362 

<210> 	20 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fiuvialis transaminase 

<400> 	20 

met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr met val 
20 25 30 

Thr Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 55 60 

His 	Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Leu Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu val Glu Val Ser Pro Phe Asp Ser Gly Arg val Phe 
100 105 110 

Leu Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
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195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val 	Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Glu 
435 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	21 
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Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Gly Thr Met Val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Ala Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Leu Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Gln Ala Tyr His Gly Ser Thr Ala val Ser Ala Ser Met 
145 150 155 160 

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

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Ser Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 
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Ala Gly Phe Phe Pro Val 	Gly Ala val 	Ile Leu Gly Pro Glu Leu Ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 	 315 320 

Phe Thr Thr Gly Gly His Pro Val 	Gly Cys Ala Ile Ala Leu Lys Ala 
325 	 330 335 

Ile Asp Val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 	 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu val Val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val 	Ser 
385 	 390 	 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 	 410 415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 	 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 	 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	23 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of v. 	fluvial is transaminase 

<400> 	23 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg cctgatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgtttctga ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 
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cgtaaaattc tgaccctgaa gcaggcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggcatcc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agagtttgcg gaagtggcgt as 1362 

<210> 	24 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	24 

met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr met Val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile val Asp val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Leu Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val 	Ser Pro Phe Asp Ser Gly Arg val 	Phe 
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100 105 110 

Leu Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Gln Ala Tyr His Gly Ser Thr Ala val Ser Ala Ser Met 
145 150 155 160 

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

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gin Lys Glu Giy Ala Asp Thr Ile Ala Giy Phe Phe Ala Glu Pro 
210 215 220 

val 	Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
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370 	 375 	 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val 	Ser 
385 	 390 	 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 	 410 415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 	 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Glu 
435 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	25 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of v. 	fluvialis transaminase 

<400> 	25 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 
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aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	26 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	26 

met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val 	Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 	 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys 	Pro Gln Lys Arg Lys Ile Leu 
130 	 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val 	Ser Ala Ser Met 
145 	 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu 
180 185 190 
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Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala G u Pro 
210 215 220 

val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 

Phe Ala Glu Val Ala 
450 
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1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Gly Thr Met Val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile Val Asp val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Ala Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Gln Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Ile Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
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275 	 280 285 

Ala Gly Phe Phe Pro Val Gly Ala val 	Ile Leu Gly Pro Glu Leu Ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu val 	val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 	 440 445 

Phe Ala Glu val Ala 
450 

<210> 	29 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	29 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacgtca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg cctgatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgtttgtga ccaacagcgg cagcgaagcg 360 
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aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	30 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	30 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Gly Thr Met val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Leu Met Ser Asp Gln Thr Val Met Leu 
85 90 95 
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Ser Glu Lys Leu val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Val Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser. Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Giu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 
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Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Gln Ser Val Val 	Leu Ala 
420 

Gln Met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Glu val Ala 
450 

<210> 	31 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Engineered variant of v. 

<400> 	31 
atgaacaaac cgcagagctg ggaaacgcgt 

Phe Met Trp Ala Leu Glu 
380 

Phe Asp Gly Asn Leu Ser 
395 

Asp Leu Gly Leu Ile Cys 
410 

Pro Pro Tyr Ile Leu Thr 
425 	 430 

Leu Glu Lys Ala Leu Asp 
445 

fluvialis transaminase 

gcggaaaccg tgagcctgta 

Val val 

val 	Ser 
400 

Arg Pro 
415 

Glu Ala 

Lys val 

tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgcatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgtttgtga ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gcaggcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc 
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atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	32 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	32 

met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gin Arg Gly Thr Met Val 
20 	 25 30 

val Thr 	Gly Glu Gly Pro 	Ile val Asp 
3
His 	

4
Tyr val 	Gly His Arg Arg 

5 	 0 5  

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr val Met Leu 
85 	 90 95 

Ser Glu Lys Leu Val Glu Val 	Ser Pro Phe Asp Ser Gly Arg Val 	Phe 
100 	 105 110 

Val Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val 	Lys Met Leu 
115 	 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 	 135 140 

Thr Leu Lys Gln Ala Tyr His Gly Ser Thr Ala Val 	Ser Ala Ser met 
145 	 150 	 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val 	Phe Gly Leu Pro Leu Pro Gly Phe 
165 	 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Va1 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 

Phe Ala Glu Val Ala 
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met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr val Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Gly Thr met val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Gln Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Ile Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 
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Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 	 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val 	Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val 
435 	 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	35 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	35 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacgtca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 
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gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	36 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	36 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Gly Thr Met Val 
20 	 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val met Leu 
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85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
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355 	 360 	 365 

Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Gln Ser Val Val 	Leu Ala 
420 

Gln Met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Glu val Ala 
450 

<210> 	37 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Engineered variant of v. 

<400> 	37 
atgaacaaac cgcagagctg ggaaacgcgt 

Phe Met Trp Ala Leu Glu 
380 

Phe Asp Gly Asn Leu ser 
395 

Asp Leu Gly Leu Ile Cys 
410 

Pro Pro Tyr Ile Leu Thr 
425 	 430 

Leu Glu Lys Ala Leu Asp 
445 

fluvialis transaminase 

gcggaaaccg tgagcctgta 

Val Val 

Val ser 
400 

Arg Pro 
415 

Glu Ala 

Lys val 

tgcctttacc 60 

cacatgccga gcctacgtca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgcatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgtttctga ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga 
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tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	38 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	38 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Gly Thr Met Val 
20 	 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 	 90 95 

Ser Glu Lys Leu Val Glu val 	Ser Pro Phe Asp Ser Gly Arg val 	Phe 
100 	 105 110 

Leu Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr met val 	Lys Met Leu 
115 	 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 	 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val 	Ser Ala Ser met 
145 	 150 	 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val 	Phe Gly Leu Pro Leu Pro Gly Phe 
165 	 170 175 
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Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu 
180 185 190 

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val Met Gly Ala Gly Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 
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aSPI4WPSUUJI. squi_AnL4 °A 40 1UPpPA paJaauibud 	<Ea> 

<O a> 

aDuanbas 	LPP!-4P.JV 	<ETZ> 

	

lad 	<ZTZ> 
ES17 	<TTZ> 
01' 	<OTZ> 

Z9ET PP 1676616eub 6761116162 uu1e661767 62eupe661.7 

OZET 	upp1E67116 1ppe64e66; e6e7676pp6 DDe61DneD P.6177677P7 661711661.6 

09ZT 	76P6eDD666 11677p6776 141P647266 61.71P677P7 6177EDPP6D 61.1p167ue6 

OOZY 	76e61676.26 1D7ue7661E. 6114677776 eeeDbPbDbe ue4u6euP61 6616Pe661D 

OM 	676661b1u1 1176611.216 61671o4ue6 76611e7ue6 77167po667 64.1u1u7uEu 

080T 	61.71.6Dep6e e61411.6D67 7776617167 16D6167peo 267766;776 6pe67ee61e 

OZOT 	6.66.6e61. lue7oppu61. 7676no676 4611666166 771eDD66D6 6e7E77e114 

096 	1661e71p61 11uebee671. e676uP611e 67677EPP66 171.6DEPP76 P61DPP66DD 

006 	66661111e6 16676e66e1 6e77111111 1555D6D7PP 17DETPuel5 P76P41214P 

0178 	6761E65777 7P111.1Pb1e I.77.26167E1 766661DD8D ceD6677el6 7156141766 

08L 	76111e61.6e p61.2676E71 e616677I4P leecelpeup 67617D1eD7 p61711e676 

OZZ 	6P71141P17 66PPPPD767 777E11ei.16 1667666761 666;e61667 7PF66D6121 

099 	1117665761 1.277u1e667 6766ep66pe 62711u77Ep e6Ep6617eu 6167776617 

009 	16D6D67161 1.46P7PPETP ODDPPPODElb PP6PPEI7651 P167661.1.-e ne7677761 

0175 	7De61DleD6 1711176667 761767D617 D66111616D be7eplu167 771PD65DDP 

081' 	61e76e6767 6E64667677 pDD1D661eD 1e16067PP6 Pe61777E61. D11PueP167 

WV 	PPP6P767DP PP766PP667 61631E7613 411.6616176 1uege64661 ED7ele6Dep 

09E 	676PP676P7 6676PDPP7D ele114161.6 1677667621 p61116DDD6 2616pe6616 

00E 	617puppp61 71ei1D6261 677E6p71e6 76e61e6DD 660E14146D 61E71e1766 

OtZ 	6D71111672 p612;6E767 6pee6D66D6 1P611p6177 66pee1e71e 6111766675 

08T 	61661E7ep6 6161776.676 p7pe6761e6 6171.211671 677661e761 61E661671.2 

OZT 	1E1677766e e67661.E777 e61661661u 772766676 eD1.67u1DD6 P6D76PDP7 

09 	D7e1117D6; E161776u61 E77up26676 1e767pep66 61D6e6eD67 7PPP7PP61P 
6E 	<001'> 

aSPUIAJPSUP-a si_LuonL4 'A 40 lueyeA paJaauLbu3 	<Hz> 
<OZZ> 

	

aDuanbas repw.H.Jv 	<ETZ> 

	

vNa 	<ZTZ> 
Z9ET 	<TTZ> 
6E 	<OTZ> 

051' 
PLV LuA nLD PLV akd 

SZIS-TdsnS0T-Zx7 
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<400> 40 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Gly Thr Met Val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg met Ser Asp Gln Thr val met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Ile Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
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260 	 265 
	

270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 	 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val 	Ile Leu Gly Pro Glu Leu Ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 315 320 

Phe Thr Thr Gly Giy His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val 	Val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val 	Ser 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val 
435 	 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	41 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of v. fluv alis transaminase 

<400> 	41 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacgtca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 
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ggctatcatg cgttttacgg cctgatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggcatcc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	42 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	42 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr val Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Giy Thr Met val 
20 	 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile Val Asp val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Page 55 



Cx2-1050SP1_ST25 

Gly Tyr His Ala Phe Tyr Gly Leu Met Ser Asp Gln Thr val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Ile Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Giu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 
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Ala Pro Arg Phe Glu Glu Arg Leu 
355 	 360 

Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Gln Ser Val Val 	Leu Ala 
420 

Gln Met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Glu val Ala 
450 

<210> 	43 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 

<400> 	43 
atgaacaaac cgcagagctg ggaaacgcgt 

Lys His Ile Ala Glu Arg Pro Asn 
365 

Phe Met Trp Ala Leu Glu Val Val 
380 

Phe Asp Gly Asn Leu Ser Val 	Ser 
395 	 400 

Asp Leu Gly Leu Ile Cys Arg Pro 
410 	 415 

Pro Pro Tyr Ile Leu Thr Glu Ala 
425 	 430 

Leu Glu Lys Ala Leu Asp Lys Val 
445 

fluvialis transaminase 

gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacgtca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgtttgtga ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggcatcc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 
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ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	44 
<211> 	453 
<212> 	PRT 
<213> 	Artificial Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	44 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Gly Thr Met Val 
20 	 25 30 

val Thr 	Gly Glu Gly Pro Tyr Ile val Asp His Val 	Gly Arg Arg 
5 	 40 

His 
5 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 	 90 95 

Ser Glu Lys Leu Val Glu val 	Ser Pro Phe Asp Ser Gly Arg Val 	Phe 
100 	 105 110 

Val Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val 	Lys Met Leu 
115 	 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 	 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val 	Ser Ala Ser Met 
145 	 150 	 155 160 

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

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val 	Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val val met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu ser Val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
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<220> 
<223> Engineered variant of V. fluvialis transaminase 

<400> 46 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Gly Thr Met val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Leu Met Ser Asp Gln Thr Val met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Leu Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Gln Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

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

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

Thr Glu Giu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val Met Gly Ala Gly Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 
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Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 	 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val 	Ile Leu Gly Pro Glu Leu Ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val 	Ser 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 	 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	47 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	engineered variant of V. fluvialis transaminase 

<400> 	47 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 
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65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Leu Met Ser Asp Gln Thr val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Giu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Gln Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

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

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln 	Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
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340 	 345 
	

350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe ASp Gly ASn Leu Ser Val 	Ser 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr cys Thr Asp Leu Gly Leu Ile cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val 
435 	 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	49 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	49 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 	60 

cacatgccga gcctacgtca gcgtggcacc atggtggtga cccatggcga aggcccgtat 	120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 	180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 	240 

ggctatcatg cgttttacgg cctgatgagc gatcagaccg tgatgctgtc tgaaaaactg 	300 

gtggaagtga gcccgtttga tagcggccgt gtgtttgtga ccaacagcgg cagcgaagcg 	360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 	420 

cgtaaaattc tgaccctgaa gcgtgcgtat catggctcca ccgcggtgag cgcgagcatg 	480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 	540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 	600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 	660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 	720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 	780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 	840 
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attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	50 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	50 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Gly Thr Met Val 
20 	 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile val Asp val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Tyr Gly Leu Met Ser Asp Gln Thr val Met Leu 
85 	 90 95 

Ser Glu Lys Leu val Glu Val 	Ser Pro Phe Asp Ser Gly Arg val 	Phe 
100 	 105 110 

Val Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val 	Lys Met Leu 
115 	 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 	 135 140 

Thr Leu Lys Arg Ala Tyr His Gly Ser Thr Ala Val 	Ser Ala Ser Met 
145 	 150 	 155 160 
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Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 
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CX2-105USPl_ST25 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of v. fluvialis transaminase 

<400> 	52 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Ala Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Val Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

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

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
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245 250 	 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 	 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 	 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val 	Ile Leu Gly Pro Glu Leu Ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 315 	 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 	 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 	 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val 	Ser 
385 	 390 395 	 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 	 415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 	 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 	 440 445 

Phe Ala Glu Val 	Ala 
450 

<210> 	53 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	53 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacgtca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 
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His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val met Gly Ala Gly Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Ala Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 
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Ile Asp val Val Met Asn Glu Gly 
340 

Ala Pro Arg Phe Glu Glu Arg Leu 
355 	 360 

Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Gln Ser Val Val 	Leu Ala 
420 

Gln Met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Glu Val Ala 
450 

<210> 	55 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Engineered variant of V. 

<400> 	55 
atgaacaaac cgcagagctg ggaaacgcgt 

Leu Ala Glu Asn val Arg 
345 	 350 

Lys His Ile Ala Glu Arg 
365 

Phe Met Trp Ala Leu Glu 
380 

Phe Asp Gly Asn Leu Ser 
395 

Asp Leu Gly Leu Ile Cys 
410 

Pro Pro Tyr Ile Leu Thr 
425 	 430 

Leu Glu Lys Ala Leu Asp 
445 

fluvialis transaminase 

gcggaaaccg tgagcctgta 

Arg Leu 

Pro Asn 

val 	val 

Val Ser 
400 

Arg Pro 
415 

Glu Ala 

Lys Val 

tgcctttacc 60 

cacatgccga gcctacgtca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg cctgatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgtttctga ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggcatcc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 
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ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	56 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	56 

met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Gly Thr Met Val 
20 	 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile val Asp Val His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Tyr Gly Leu Met Ser Asp Gln Thr Val Met Leu 
85 	 90 95 

Ser Glu Lys Leu val Glu Val 	Ser Pro Phe Asp Ser Gly Arg Val 	Phe 
100 	 105 110 

Leu Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val 	Lys Met Leu 
115 	 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 	 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
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145 150 155 160 

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

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
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CX2-105UsP1_ST25 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	58 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met val 
20 25 30 

Val Thr His Gly Glu Gly Pro Ile Val Asp val Gly Arg Arg 
35 4

Tyr 
0 

His 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Ala Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg val Phe 
100 105 110 

Leu Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln 	Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Page 77 



cx2-105usp1_sT25 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 	 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 	 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 	 280 285 

Ala Gly Phe Phe Pro Val Gly Ala val 	Ile Leu Gly Pro Glu Leu ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 315 	 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 	 335 

Ile Asp val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 	 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Ser 
385 	 390 395 	 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 	 415 

Leu Gly Gin Ser Val val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 	 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 	 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	59 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	59 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60 
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50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg val Phe 
100 105 110 

Leu Thr Asn Ser Gly ser Glu Ala Asn Asp Thr Met Val Lys met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Arg Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val 	Met Gly Ala Gly Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val 	Ile cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro val Gly Ala val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ma Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
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325 	 330 
	

335 

Ile Asp Val Val Met Asn Glu Gly 
340 

Ala Pro Arg Phe Glu Glu Arg Leu 
355 	 360 

Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Gln Ser Val Val 	Leu Ala 
420 

Gln Met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Glu Val Ala 
450 

<210> 	61 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 

<400> 	61 
atgaacaaac cgcagagctg ggaaacgcgt 

Leu Ala Glu Asn Val Arg Arg Leu 
345 	 350 

Lys His Ile Ala Glu Arg Pro Asn 
365 

Phe Met Trp Ala Leu Glu Val Val 
380 

Phe Asp Gly Asn Leu Ser Val 	Ser 
395 	 400 

Asp Leu Gly Leu Ile Cys Arg Pro 
410 	 415 

Pro Pro Tyr Ile Leu Thr Glu Ala 
425 	 430 

Leu Glu Lys Ala Leu Asp Lys Val 
445 

fluvialis transaminase 

gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgcatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgtttctga ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggcatcc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 
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gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	62 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	62 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr val Ser Leu 
1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gin Thr Val met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu val 	Ser Pro Phe Asp Ser Gly Arg val 	Phe 
100 105 110 

Leu Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val 	Lys Met Leu 
115 	 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 	 135 140 
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Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser met 
145 150 155 160 

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

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 
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<210> 	64 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	64 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile val Asp val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

HiS Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Leu Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

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

Leu His Leu Thr cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu 
180 185 190 

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
Page 85 
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225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ala Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val Val met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Gly 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Met Gly Gln Ser Val Val 	Leu Val Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 

Phe Ala Glu Val 	Ala 
450 

<210> 	65 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	65 
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Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Leu Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Lev His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser met 
145 150 155 160 

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

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

Thr Glu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ala Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 
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Phe Thr Thr Gly Gly His Pro Val 
325 

Ile Asp Val Val Met Asn Glu Gly 
340 

Ala Pro Arg Phe Glu Glu Arg Leu 
355 	 360 

Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Gln Ser val Val 	Leu Ala 
420 

Gln Met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Glu Val Ala 
450 

<210> 	67 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of v. 

<400> 	67 
atgaacaaac cgcagagctg ggaaacgcgt 

Gly Cys Ala Ile Ala Leu Lys Ala 
330 	 335 

Leu Ala Glu Asn Val Arg Arg Leu 
345 	 350 

Lys His Ile Ala Glu Arg Pro Asn 
365 

Phe Met Trp Ala Leu Glu Ala Val 
380 

Phe Asp Gly Asn Leu Ser Val Gly 
395 	 400 

Asp Leu Gly Leu Ile Cys Arg Pro 
410 	 415 

Pro Pro Tyr Ile Leu Thr Glu Ala 
425 	 430 

Leu Glu Lys Ala Leu Asp Lys Val 
445 

fluvialis transaminase 

gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgtttgatgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggctttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 
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tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacac acggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgggt 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	68 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of v. fluvialis transaminase 

<400> 	68 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr ser Leu 
1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro ser Leu His Gln Arg Gly Thr Met val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 75 80 

Gly Tyr His Ala Phe Asp Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val 	Glu Val 	Ser Pro Phe Asp Ser Gly Arg Val 	Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val 	Lys Met Leu 
115 	 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
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130 	 135 	 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Phe Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gin 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala val Ile Leu Gly Pro Glu Leu ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr His Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu val Val 
370 375 380 

Lys Asp Lys Ala ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Gly 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
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405 	 410 
	

415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	69 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	69 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgtttgatgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggctttc cgtataacag caagtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagcg ccaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacac acggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagccg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgggt 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 
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ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 70 
<211> 453 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Engineered variant of V. fluvialis transaminase 

<400> 70 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp val 	His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

His 	Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Asp Gly Arg Met Ser Asp Gln Thr val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val 	Ser Ala Ser Met 
145 150 155 160 

Thr Gly Phe Pro Tyr Asn Ser Lys Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 
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Val Met Gly Ala Gly Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ala Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr His Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Gly 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 

Phe Ala Glu Val Ala 
450 

<210> 71 
<211> 1362 
<212> DNA 
<213> Artificial 	Sequence 

<220> 
<223> Engineered variant of V. fluvialis transaminase 
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<400> 	71 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgtttgatgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggctttc cgtataacag cgtgtttggc ctgccggctc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagcg ccaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacac acggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	72 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of v. 	fluvialis transaminase 

<400> 	72 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 	 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp val 	His Gly Arg Arg 
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35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn met val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Asp Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu 	Lys Leu Val Glu Val ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Phe Pro Tyr Asn Ser val Phe Gly Leu Pro Ala Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ala Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
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305 	 310 

Phe Thr Thr His Gly His Pro Val 
325 

Ile Asp val val 	Met Asn Glu Gly 
340 

Ala Pro Arg Phe Glu Glu Arg Leu 
355 	 360 

Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Gln Ser Val val 	Leu Ala 
420 

Gln Met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Glu Val 	Ala 
450 

<210> 	73 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Engineered variant of V. 

<400> 	73 
atgaacaaac cgcagagctg ggaaacgcgt 

Cx2-105U5P1_ST25 
315 

Gly Cys Ala Ile Ala Leu 
330 

Leu Ala Glu Asn val Arg 
345 	 350 

Lys His Ile Ala Glu Arg 
365 

Phe Met Trp Ala Leu Glu 
380 

Phe Asp Gly Asn Leu Ser 
395 

Asp Leu Gly Leu Ile Cys 
410 

Pro Pro Tyr Ile Leu Thr 
425 	 430 

Leu Glu Lys Ala Leu Asp 
445 

fluvialis transaminase 

gcggaaacct atagcctgta 

320 

Lys Ala 
335 

Arg Leu 

Pro Asn 

val val 

val 	Ser 
400 

Arg Pro 
415 

Glu Ala 

Lys val 

tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgtttgatgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggctttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 
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ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagccg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgggt 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	74 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	74 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met val 
20 25 30 

Val Th 	His Gly Glu Gly Pro Tyr Ile Val Asp val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 75 80 

Gly Tyr HiS Ala Phe Asp Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val 	Glu Val 	Ser Pro Phe Asp Ser Gly Arg val 	Phe 
100 105 110 

Tyr Thr ASn Ser Gly Ser Glu Ala Asn Asp Thr Met Val 	Lys Met Leu 
115 	 120 125 
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Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Phe Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val met Gly Ala Gly Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Gly 
385 390 395 400 
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Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 	 410 415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 	 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val 
435 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	75 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	75 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgtttgatgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggctttc cgtataacag cgtgtttggc ctgccggctc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgggt 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 
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gtggttctgg caccgccgta cattctgacc gaagcgcaga -iggatgaaat gttcgataaa 	1320 

ctggaaaaag cgctggataa agagtttgcg gaagtggcgt as 1362 

<210> 76 
<211> 453 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Engineered variant of V. fluvialis transaminase 

<400> 76 

Met Asn Lys Pro Gln Ser Trp Giu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Asp Gly Arg Met Ser Asp Gln Thr val Met Leu 
85 90 95 

Ser Glu Lys Leu val Glu Val Ser Pro Phe Asp Ser Gly Arg val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

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

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
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210 	 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 	 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu val val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Gly 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Glu 
435 440 445 

Phe Ala Glu val Ala 
450 

<210> 	77 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	sequence 
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OE SZ OZ 
Len zaw J41 ALA 6Jv up spl nai .195 OJd 1DIN S!.H J41 aHd eLv JAI 

ST OT S 	 T 
nai Jas JAI J41 np eLv 6Jv J41 np dJ1 Jas ULD OJd SA7 usv zaw 

8L 	<00V> 

aseu!.wesueJa sl_ceonu 'A 40 1UPI_JPA paJaau!.6uJ 	<EZZ> 
<OZZ> 

aDuanbas 	LeP!-441JV 	<ETZ> 
11Jd 	<ZTZ> 
ESV 	<ITZ> 
8Z 	<OTZ> 

Z9ET PP 16D6616ee6 676131616p ep3e661D6D 6upeep661D 

OZET 	eeplue0116 aeee61e661 e5e7676ue6 DDPEI1711P) P15DDE0DPD 661D116616 

09ZT 	76u6e77666 11677e6DD6 11le61De66 61.fle677E7 6177E7PPE0 611e16Dee6 

00ZT 	166616D6e6 6111677776 peeD6e6D6e eelebeee61 66162a6617 1ppeeD661e 

OM 	67666163e1 1176611e15 616D1e1re6 D6611e7ee6 D716Dee66D baaeleDeee 

080T 	61D167uebe E611116D6D DDD661D15D 1676167eee e6DD661DD6 bee6Dee61e 

OZOT 	6166161e61 1e676eee6; D0D611.2606 1611666166 D7l2DD667e DPDE7DPal4 

096 	1661eD1e61 1luefte601 e6D6ee611e 67677eep66 171b72ee76 e61Dee66DD 

006 	6666111126 166D6e66e1 6eDD11144; 156E0677PP 177PPETPD7 67be11e31e 

0178 	6D61u66DDD De1311u61e 1DDe616D61 D66661DDeD ee766DDea6 7166111766 

08L 	D6111p616e e61-e676eD1 e6166D71le aubaulepeD 6761DDleDD e61711e6D6 

OZZ 	6e71111e1D 66-eeeeD767 DDDElaeaab 166D666D63 6661261667 7ee6676111 

099 	111D666761 1eDDele66D 6D66e2662e 6P711P77EP P6PP657PP 616DDD6617 

009 	167676D161 116eDee6ep 677eue6766 eenee6D661 P11676611E. 11=677751 

(WS 	DDPE1D1eD5 17141.75667 D61D6DD617 D6611.16167 EluDeule16D D111D66DDE 

08V 	61p76e6767 6e6166D6DD e7D17661e7 1e16D6Dee6 ea61DDDe61 D31peeel6D 

OZI7 	PPPETD6DDP PP766PE66D 61671PD6D 14166161D6 1.WEPP61661 PDDP2P5DPP 

09E 	67E/UE.676ED 66D6PDPPDD eae1311616 16D756D6ea u61116DDD6 e616ee6616 

00E 	617eepee61 D161D61eba 6DDe6eD1e6 D6e63e16DD 6612611467 63eo1e1766 

OVZ 	6D711110De e61216eD6D 6eue676676 1eb11e61DD 66eppleple b111p666D6 

08T 	61561eDee6 6161DD6676 ppee6Dbae6 61D1e11671 6DD661uD61 61p6616D1u 

OZT 	1e16DDD66e e6766au7DD e61661.661p 77E7661676 P7327P17D6 P6DD6PDPD 

09 	DDe111DD61 ea6aDD6eau 177Eee6676 16D6Deee66 61D6eteD67 7eueDpe61u 
LL 	<00V> 

aseu!AuesueJa squi_Anu. *A 4o 1UPhJPA baJaaLq6u3 	<Ea> 
<OZZ> 

SZIS-TdS0S0T-D7 



cx2-105usP1_sT25 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Asp Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Phe Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val fie Ser Asp 
245 250 255 

Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ala Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 
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Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 315 320 

Phe Thr Thr His Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu val Val 
370 	 375 380 

Asp Lys Ala Ser Lys Ala Pro Lys 	
390 385 

Phe Asp 	ly G 
395 

Asn Leu Ser val Gly 
400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 	 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	79 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	79 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgtttgatgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggctttc cgtataacag cgtgtttggc ctgccggctc cgggctttct gcatctgacc 540 
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tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagcg ccaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacac acggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgggt 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgct gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	80 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of v. 	fluvialis transaminase 

<400> 	80 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 	 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val 	Gly His Arg Arg 
35 	 4 5 0 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Asp Gly Arg Met Ser Asp Gln Thr val Met Leu 
85 	 90 95 

Ser Glu Lys Leu Val Glu val Ser Pro Phe Asp Ser Gly Arg Val 	Phe 
100 	 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr met val Lys Met Leu 
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115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

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

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ala Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr His Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val 	met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Gly 
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385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val 
435 	 440 445 

Phe Ala Glu val Ala 
450 

<210> 	81 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	81 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

ctggtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgta taacatggtg 180 

gcgggctttg atcataaagg cctgattgcg gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttcc aagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgtttcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga atgaggaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggtaacct ggttgtgagc 1200 
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gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 	1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 	1320 

ctggaaaaag cgctggataa agtgtttgcg gatgtggcgt as 1362 

<210> 82 
<211> 453 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Engineered variant of V. fluvialis transaminase 

<400> 82 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Leu Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Tyr Asn Met val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Ala Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu val Glu Val Ser Pro Phe Pro Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 120 125 

Trp Phe Leu Phe Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 
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Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Asn Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe met Trp Ala Leu Glu Val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu val Val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser val val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 

Phe Ala Asp Val Ala 
450 

<210> 83 
<211> 1362 
<212> DNA 
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TTT abed 
LeA law Jill AL° 6Jv ULD SLH nal JaS OJ d laW SLH Jill ayd ply JAI 

ST OT S 	 T 
nai JaS JAI Jul riLD eLv Euv J41 nLD dJI Jas uLD oJci sAi usv zaw 

178 	<0017> 

aSeln.WESUPJ1 s!_ce_AnL4 °A 4o 4UPpEA paJaau!_buA 	<£a> 
<OZZ> 

apuanbas 	Lup!-4L1Jv 	<ETZ> 
IHd 	<ZTZ> 

	

ESV 	<TTZ> 

	

b8 	<OTZ> 

Z9ET EP 16J6616eeb 5D61flbDbe ene6S1DSD 6pppep667 

WET peuleopalb 1pee6;e5S1 POU76DEIPP6 D7P6D11E7 El6D6DAD 6olu116b1b 

09ZT p5pSupp566 136Dpe6pp6 111e6aDuS6 6101E607ED E1DDEDEE6D 611E16DOU6 

00ZT phip61.62166 appenbSix 61116pDpp6 eeeDbebJbe en-eSeuueq SEilopubblp 

OVTT 6P666161-e1 11D6611216 b16ole1ue6 D6611uppub pplopeubSD Sunup-pee 

080T 61u6Deebe uSuu5D5D DDDSS1D16D 16p616pepu e6DD661DD6 bepopeuSi.e 

OZOT 51664b1e61 1u6pEe-pu61 pop611eSD5 2111666185 DflupD5SD6 blepuppufl1 

096 1.661-pp1e61. a1ue666614 -eSpoueSux 6ADDepe66 1D6DPEPD6 P51Dee66DD 

006 56661111p6 16506ebbel ElepflD1u4 1.555D6Dpue 1jpppeen5 ppoeflefle 

0178 6DbleS6up Dulu_Debau 1Jp-eS1EG61 D66661Dpup ueD667Pu1b D1.56111P66 

08L. DblueSlbe uble6D6ep1 u6165Dp11p 1.-e6quleupp 6D51pluDD eblpupopb 
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20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Leu Val Asp Val His Gly Asn Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Tyr Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro ASp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
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290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Gly Glu Phe Asp His Gly 
305 	 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu val 	val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Val Val Ser 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser val Val 	Ile Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 	 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	85 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	85 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

ctggtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgta taacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 
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accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga ttggggaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggtaacct ggttgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg cgccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	86 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	86 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 	 25 30 

Val Thr His Gly Glu Gly Pro Tyr Leu val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Tyr Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr val Met Leu 
85 	 90 95 

Ser Glu Lys Leu Val Glu val 	Ser Pro Phe Asp Ser Gly Arg Val 	Phe 
100 	 105 110 
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Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Tie Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Gly Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 
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Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu val Val 	Ser 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	87 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	87 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

ctggtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgta taacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttcc aagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgtttcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga ttggggaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 
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ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atccaaacct gtgggtgagc 	1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 	1260 

gtggttctgg cgccgccgta cattctgacg gaagcgcaga tggatgaaat gttcgataaa 	1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 88 
<211> 453 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Engineered variant of V. fluvialis transaminase 

<400> 88 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Leu Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Tyr Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val ser Pro Phe Pro Ser Gly Arg val Phe 
100 105 110 

Tyr Thr Asn ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu Phe Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
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195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Gly Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Pro Asn Leu Trp Val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	89 
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Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Leu Val Asp val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu val Ser Pro Phe Pro Ser Gly Arg val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu Phe Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 
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Ala Gly Phe Phe Pro val Gly Ala Val 	Ile Leu Gly Pro Glu Leu Ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His 	Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu val val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Val val 	Ser 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 	 440 445 

Phe Ala Asp Val Ala 
450 

<210> 	91 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	91 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

ctggtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgta taacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttcc aagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgtttcgtg cggaaggcaa accgcagaaa 420 
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cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga atggggaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggtaacct ggttgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttatcg cgccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gatgtggcgt as 1362 

<210> 	92 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	Engineered variant of v. 	fluvialis transaminase 

<400> 	92 

met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr met Val 
20 	 25 30 

val Thr His Gly Glu Gly Pro Tyr Leu Val Asp val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Tyr Asn Met Val 	Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 	 90 95 

Ser Glu Lys Leu Val Glu Val 	Ser Pro Phe Pro Ser Gly Arg Val 	Phe 
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100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu Phe Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Asn Gly Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val 	met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe met Trp Ala Leu Glu Val val 
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Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Gln Ser Val Val 	Ile Ala 
420 

Gln Met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Asp val Ala 
450 

<210> 	93 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 

<400> 	93 
atgaacaaac cgcagagctg ggaaacgcgt 

CX2-105U5P1_ST25 
380 

Phe Asp Gly Asn Leu Val 
395 

Asp Leu Gly Leu Ile Cys 
410 

Pro Pro Tyr Ile Leu Thr 
425 	 430 

Leu Glu Lys Ala Leu Asp 
445 

fluvialis transaminase 

gcggaaacct atagcctgta 

Val 	Ser 
400 

Arg Pro 
415 

Glu Ala 

Lys Val 

tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

ctggtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgta taacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttcc aagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgtttcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga ttggggaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga 
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aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggtaacct ggttgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttatcg cgccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	94 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	94 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Leu Val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Tyr Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val 	Ser Pro Phe Pro Ser Gly Arg val 	Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val 	Lys Met Leu 
115 	 120 125 

Trp Phe Leu Phe Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 	 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val 	Ser Ala Ser Met 
145 	 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu 
180 185 190 
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Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Gly Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Val val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val val Ile Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val 
435 440 445 

Phe Ala Glu Val Ala 
450 
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1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 25 30 

Val 	Thr His Gly Glu Gly Pro Tyr Leu Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Tyr Asn met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Ala Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu val Ser Pro Phe Pro Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu Phe Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
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275 	 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val 	Ile Leu Gly Pro Glu Leu Ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Asn Glu Glu Phe Asp His Gly 
305 	 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Trp Val Ser 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Ser Ser val 	Val 	Leu Ala.  Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 	 440 445 

Phe Ala Glu Val 	Ala 
450 

<210> 	97 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	97 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc tcagtggtaa cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 
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aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggcatcc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga atgaggaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctgctgga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atccaaacct gtgggtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg cgccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gatgtggcgt as 1362 

<210> 	98 
<211> 	453 
<212> 	PRT 
<213> 	Artificial sequence 

<220> 
<223> 	Engineered variant of v. fluvialis transaminase 

<400> 	98 

met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Ser Val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 
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Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

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

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Asn Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Leu Glu Asn val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 
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Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Gln Ser Val 	Val 	Leu Ala 
420 

Gin Met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Asp Val Ala 
450 

<210> 	99 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 

<400> 	99 
atgaacaaac cgcagagctg ggaaacgcgt 

Phe Met Trp Ala Leu Glu val Val 
380 

Phe Asp Pro Asn Leu Trp Val Ser 
395 	 400 

Asp Leu Gly Leu Ile Cys Arg Pro 
410 	 415 

Pro Pro Tyr Ile Leu Thr Glu Ala 
425 	 430 

Leu Glu Lys Ala Leu Asp Lys val 
445 

fluvialis transaminase 

gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc tcagtggtaa cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggcatcc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga ttggggaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 
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atgaacgaag gcctgctgga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggtaacct gttggtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggcagcagc 1260 

gtggttctgg cgccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	100 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	100 

Met Asn Lys. Pro Gin Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Ser Val 
20 	 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 	 90 95 

Ser Glu Lys Leu Val Glu Val 	Ser Pro Phe Asp Ser Gly Arg Val 	Phe 
100 	 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val 	Lys Met Leu 
115 	 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 	 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val 	5er Ala Ser Met 
145 	 150 	 155 160 

Thr Gly Ile Pro Tyr Asn Ser val 	Phe Gly Leu Pro Leu Pro Gly Phe 
165 	 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Gly Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Lea Leu Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Leu Val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Ser Ser Val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Lea Asp Lys Val 
435 440 445 

Phe Ala Glu Val Ala 
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Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Ser Val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Leu Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Ala Met Ser Asp Gln Thr val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Ile Pro Tyr Asn Ser Ser Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 
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Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 	 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val 	Ile Leu Gly Pro Glu Leu Ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val Val Met Asn Glu Gly Leu Leu Glu Asn val Arg Arg Leu 
340 345 	 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Val val 	Ser 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser val val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 	 430 

Gln met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val 
435 	 440 445 

Phe Ala Asp val Ala 
450 

<210> 	103 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	103 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc tcagtggtaa cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 
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gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cagctttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga ttggggaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctgctgga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggtaacct ggttgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggcagcagc 1260 

gtggttctgg cgccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	104 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	104 

Met Asn Lys Pro Gln ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr ser val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile val Asp val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr val Met Leu 
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85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala val Ser Ala Ser met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Ser Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro val Gly Ala val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Gly Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val val Met Asn Glu Gly Leu Leu Glu Asn val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
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355 	 360 	 365 

Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Ser Ser Val Val 	Leu Ala 
420 

Gln met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Glu Val Ala 
450 

<210> 	105 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Engineered variant of V. 

<400> 	105 
atgaacaaac cgcagagctg ggaaacgcgt 

Phe met Trp Ala Leu Glu 
380 

Phe Asp Gly Asn Leu Val 
395 

Asp Leu Gly Leu Ile Cys 
410 

Pro Pro Tyr Ile Leu Thr 
425 	 430 

Leu Glu Lys Ala Leu Asp 
445 

fluvialis transaminase 

gcggaaacct atagcctgta 

val val 

val 	Ser 
400 

Arg Pro 
415 

Glu Ala 

Lys Val 

tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc tcagtggtaa cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga atgaggaatt 
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tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggtaacct gtgggtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	106 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	106 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Ser val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile val Asp val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr val Met Leu 
85 90 95 

Ser Glu Lys Leu Val 	Glu Val 	Ser Pro Phe Asp Ser Gly Arg Val 	Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val 	Lys met Leu 
115 	 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 	 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val 	Ser Ala Ser met 
145 	 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 
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Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu 
180 185 190 

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Asn Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Trp val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val 
435 440 445 
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<400> 108 

Met Asn Lys Pro Gin Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Ser Val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn met Val Ala Gly Phe Asp 
50 55 60 

HiS Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

Leu HiS Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu 
180 185 190 

Thr Glu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp le Pro Val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
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260 	 265 
	

270 

Thr Tyr ASp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 	 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val 	Ile Leu Gly Pro Glu Leu Ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val 	Ser 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 	 440 445 

Phe Ala Glu val Ala 
450 

<210> 	109 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	109 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc tcagtggtaa cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 
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Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Ile Pro Tyr Asn Ser Lys Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Gly Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Leu Glu Asn val Arg Arg Leu 
340 345 350 

Page 147 



CX2-1050SP1_ST25 

Ala Pro Arg Phe Glu Glu Arg Leu 
355 	 360 

Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Gln Ser Val Val 	Leu Ala 
420 

Gln Met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Asp Val Ala 
450 

<210> 	111 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 

<400> 	111 
atgaacaaac cgcagagctg ggaaacgcgt 

Lys His Ile Ala Glu Arg 
365 

Phe Met Trp Ala Leu Glu 
380 

Phe Asp Gly Asn Leu Trp 
395 

Asp Leu Gly Leu Ile Cys 
410 

Pro Pro Tyr Ile Leu Thr 
425 	 430 

Leu Glu Lys Ala Leu Asp 
445 

fluvialis transaminase 

gcggaaaccg tgagcctgta 

Pro Asn 

Val Val 

Val 	Ser 
400 

Arg Pro 
415 

Glu Ala 

Lys val 

tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc tcagtggtaa cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 
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ccggaactga gcaaacgtct ggaaaccgcg attgaagcga atgaggaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctgctgga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggtaacct ggttgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg cgccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	112 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	112 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Ser val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu val Glu val 	Ser Pro Phe Asp Ser Gly Arg val 	Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val 	Lys Met Leu 
115 	 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 	 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 	 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
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165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val Met Gly Ala Gly Gly Val ile Thr Pro Pro Lys Gly Tyr Phe Gin 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu.  Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Asn Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leta Lys Ala 
325 330 335 

Ile Asp Val Val met Asn Glu Gly Leu Leu Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Val val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe ASp Lys Leu Glu Lys Ala Leu Asp Lys Val 
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<220> 
<223> Engineered variant of V. fluvialis transaminase 

<400> 114 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Ser Val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100. 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser met 
145 150 155 160 

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

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 
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Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 	 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser ser Lys Asn Leu Thr 
275 	 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val 	Ile Leu Gly Pro Glu Leu Ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Gly Glu Phe Asp His Gly 
305 	 310 315 	 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 	 335 

Ile Asp Val Val 	Met Asn Glu Gly Leu Leu Glu Asn val Arg Arg Leu 
340 345 	 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 	 375 380 

Lys Asp Lys Ala ser Lys Ala Pro Phe Asp Gly Asn Leu Leu val 	Ser 
385 	 390 395 	 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 	 415 

Leu Gly Gln Ser val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 	 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 	 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	115 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	115 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc tcagtggtaa cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 
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65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

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

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

Thr Glu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Gly Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val met Asn Glu Gly Leu Leu Glu Asn val Arg Arg Leu 
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340 	 345 
	

350 

Ala Pro Arg Phe Glu Glu Arg Leu 
355 	 360 

Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Gln Ser Val Val 	Leu Ala 
420 

Gln Met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Asp Val Ala 
450 

<210> 	117 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 

<400> 	117 
atgaacaaac cgcagagctg ggaaacgcgt 

Lys His Ile Ala Glu Arg 
365 

Phe Met Trp Ala Leu Glu 
380 

Phe Asp Gly Asn Leu val 
395 

Asp Leu Gly Leu Ile Cys 
410 

Pro Pro Tyr Ile Leu Thr 
425 	 430 

Leu Glu Lys Ala Leu Asp 
445 

fluvialis transaminase 

gcggaaacct atagcctgta 

Pro Asn 

val Val 

Val 	Ser 
400 

Arg Pro 
415 

Glu Ala 

Lys Val 

tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc tcagtggtaa cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcaggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggcatcc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac 
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attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga ttggggaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctgctgga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggtaacct gtgggtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg cgccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gatgtggcgt as 1362 

<210> 	118 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	118 

Met Asn Lys Pro Gln ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Ser Val 
20 	 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val 	Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 	 90 95 

Ser Glu Lys Leu Val Glu Val 	ser Pro Phe Asp ser Gly Arg val 	Phe 
100 	 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val 	Lys Met Leu 
115 	 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 	 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val 	ser Ala Ser Met 
145 	 150 	 155 160 
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Thr Gly Ile Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala fie Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Gly Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Leu Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Trp Val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 
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<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	120 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Ser val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile val Asp val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr val Met Leu 
85 90 95 

Ser Glu Lys Leu val Glu Val Ser Pro Phe Asp Ser Gly Arg val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

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

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
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245 250 	 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 	 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 	 280 285 

Ala Gly Phe Phe Pro Val Gly Ala val 	Ile Leu Gly Pro Glu Leu Ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Gly Glu Phe Asp His Gly 
305 	 310 315 	 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 	 335 

Ile Asp Val val Met Asn Glu Gly Leu Leu Glu Asn Val Arg Arg Leu 
340 345 	 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu val Val Ser 
385 	 390 395 	 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 	 415 

Leu Gly Gln Ser Val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 	 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val 
435 	 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	121 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of v. fluvialis transaminase 

<400> 	121 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 
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His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

fie Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 
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Ile Asp val val Met Asn Glu Gly 
340 

Ala Pro Arg Phe Glu Glu Arg Leu 
355 	 360 

Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Gln Ser Val Val 	Leu Ala 
420 

Gln Met Asp Glu met Phe Asp Lys 
435 	 440 

Phe Ala Glu Val Ala 
450 

<210> 	123 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Engineered variant of V. 

<400> 	123 
atgaacaaac cgcagagctg ggaaacgcgt 

Leu Leu Glu Asn Val Arg Arg Leu 
345 	 350 

Lys His Ile Ala Glu Arg Pro Asn 
365 

Phe Met Trp Ala Leu Glu val Val 
380 

Phe Asp Gly Asn Leu Leu val Ser 
395 	 400 

Asp Leu Gly Leu Ile Cys Arg Pro 
410 	 415 

Pro Pro Tyr Ile Leu Thr Glu Ala 
425 	 430 

Leu Glu Lys Ala Leu Asp Lys val 
445 

fluvialis transaminase 

gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag caagtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 
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ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga atggggaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctgctgga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggtaacct ggttgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg cgccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	124 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	124 

met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 	 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val met Leu 
85 	 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val 	Phe 
100 	 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 	 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 	 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
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145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Lys Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Asn Gly Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val 	Met Asn Glu Gly Leu Leu Glu Asn val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu val val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser val val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
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CX2-105USP1_ST25 
<211> 453 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Engineered variant of v. fluvialis transaminase 

<400> 126 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Ser val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr val Met Leu 
85 90 95 

Ser Glu Lys Leu val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Ile Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 
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Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 	 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 	 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 	 280 285 

Ala Gly Phe Phe Pro val Gly Ala val 	Ile Leu Gly Pro Glu Leu Ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Gly Glu 	Phe Asp His Gly 
305 	 310 315 	 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 	 335 

Ile Asp Val Val Met Asn Glu Gly Leu Leu Glu Asn Val Arg Arg Leu 
340 345 	 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu val Val 	Ser 
385 	 390 395 	 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 	 415 

Leu Gly Gln Ser Val 	val 	Ile Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 	 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 	 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	127 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	127 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

Page 169 



OLT a6Ed 
dsv atid ALo Ely LEA law usv atid nai ALD Jas usv ELV dsv nai JAI 

SP Ot SE 
6Jv 6Jv ALO SLH 	LEA dsv LEA aLi JAI 0Jd ,c19 np Ap ski J41 LEA 

OE SZ OZ 
LEA JaS J41 AL9 6Jv UL9 SLH nal Jas oJd law SLH J4I aLld ELV JAI 

Si OT S 	 T 
nal Jas JAI J4I EP ELv 6Jv J41 np dJ1 Jas up oJd ski usv zaw 

SZT 	<00V> 

DSPUI_WESUPJ4 si_LEonLi. "A 40 IUELJeA paJaaiii_ou 	<£a> 
<OZZ> 

aDuanbas 	LEp!-4]-1JV 	<ETZ> 

	

lad 	<ZTZ> 
ESV 	<FEZ> 
SZT 	<OTZ> 

Z9ET ye 16D6616eE6 6D6i.1161.6e euE561.D6D 6EEEEE661) 

OZET 	eye1u6D146 1E-8E61E661 E6ED6D6uE6 Dpe61.p11eD E16DADD6D 661D146616 

09ZT 	D6ED6ED566 146Dpe6DD6 414E647E66 61.71260DED 61DDPDPE6D 61121.6Dee6 

00ZT 	D6E6161166 loDEE;661E bfll6Dpoo6 EEED6E6D6E EE1E6Eue6l 6616E-2664D 

WET 	6o6661.61E; 11D6611E16 616flefle6 D6611FDEE6 DD16cEE66D E11el:EDE-8E 

080T 	61D16DEE6e e611126D6D DDD661D1.6D 1.60626DEEE e66D61DD6 6EE6DeE61.E 

OZOT 	616661.E61. 1E6D6PEE51 D6D614e6D6 1611.666166 DDlEDD6606 6E7E7)214; 

096 	1661EJ1E61 11EE66661E E6o6EE611e 6D6DDEEE66 1plEIDEEED6 v61DEE66DD 

006 	6666111126 166D6E66E1 beDD114111 1666D6opee 1DDEEEEE16 eD6214211E 

0178 	6D61e66DDD DE1111E61e 1fle616D61. D66661DDED EeD66DDE16 D1.661.11.D66 

08Z 	D6111E616e 261.E6D6ED; E6166DD1lE flOyelepeo 6D61DDI.EDD E6i.D1.1.-e6D6 

OZZ 	6ED11.11.E1D bbEEEEDDbD pppe11u116 1.663666D61. 6661e6166D DeE66D6111 

099 	1117666061 IXDDflE560 5766Y256UP 5ED11eDDEP e6Ep661.DEE 616DDD661.D 

009 	16D6D5D161 116PDEPEIPE 6DDEPP6D66 ET5U-E67661. E1160661.4"2 1.12ADDD61. 

0175 	DDE61.71.PD6 1D1.14D666) 7617E0D61.D D661416167 6EDEE1-fl6D DI.I.DD66Dpe 

0817 	61ED6E6D6D 6P616E05DD eDD1D661eD 121.6D6DeP6 EU6;DDDP61 D;;PEEP1bD 

OZ17 	PEUSED6DDE EED66Ev66D 61Ern.ED61) 11166161D6 yEEEE61661 eppelRODUP 

09E 	6D6ue6D6ED 6675EDPEDD E1E1111616 16DD6606-e1 e6211.6=6 ub16ep6616 

00E 	6lDeppep61. D61D61e61 eopp6eD1-26 D6E61E16D) 66DE111.16D 61ep1E1D66 

OtZ 	6DD14116DE E61E16ED6D EIEEE6D66)6 1e611e61Do 66EEEEne 6141.)666D6 

08T 	6661.EDEED 1151DD66D6 eDEE6D61E6 64DI.E116D1 63D661eD61 61E6616D1x 

OZT 	1P16m66E 260661EDDD EE1.661.6ED1 DDED66636 EDVeD24DD6 p6DD51EDuD 
SZ1s-Idsnsoi-zxp 



CX2-105USP1_5T25 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val 	Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Asn Gly Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
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325 	 330 
	

335 

Ile Asp Val Val 	Met Asn Glu Gly 
340 

Ala Pro Arg Phe Glu Glu Arg Leu 
355 	 360 

Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Ser Ser Val Val Leu Ala 
420 

Gln Met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Glu Val Ala 
450 

<210> 	129 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	sequence 

<220> 
<223> 	Engineered variant of V. 

<400> 	129 
atgaacaaac cgcagagctg ggaaacgcgt 

Leu Leu Glu Asn Val Arg Arg Leu 
345 	 350 

Lys His Ile Ala Glu Arg Pro Asn 
365 

Phe Met Trp Ala Leu Glu val 	val 
380 

Phe Asp Gly Asn Leu val val 	Ser 
395 	 400 

Asp Leu Gly Leu Ile Cys Arg Pro 
410 	 415 

Pro Pro Tyr Ile Leu Thr Glu Ala 
425 	 430 

Leu Glu Lys Ala Leu Asp Lys val 
445 

fluvialis transaminase 

gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacgtca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggcatcc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 
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gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagcg ccaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgggt 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gtcgaccgat gggccagaac 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	130 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	130 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Gly Thr Met Val 
20 	 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 	 90 95 

Ser Glu Lys Leu Val Glu Val 	Ser Pro Phe Asp Ser Gly Arg Val 	Phe 
100 	 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val 	Lys Met Leu 
115 	 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 	 135 140 
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Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

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

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ala Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Gly 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 
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<210> 	132 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	132 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr val Met Leu 
85 90 95 

Ser Glu Lys Leu val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Ala PrO Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

val Met Gly Ala Gly Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
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225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro val Gly Ala val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Gly 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Asn Val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gin Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	133 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	133 
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Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Leu Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ala Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 
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Phe Thr Thr Gly Gly His Pro Val 
325 

Ile Asp Val Val Met Asn Glu Gly 
340 

Ala Pro Arg Phe Glu Glu Arg Leu 
355 	 360 

Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Gln Ser Val Val 	Leu Val 
420 

Gln Met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Glu Val Ala 
450 

<210> 	135 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 

<400> 	135 
atgaacaaac cgcagagctg ggaaacgcgt 

Gly Cys Ala Ile Ala Leu Lys Ala 
330 	 335 

Leu Ala Glu Asn val Arg Arg Leu 
345 	 350 

Lys His Ile Ala Glu Arg Pro Asn 
365 

Phe Met Trp Ala Leu Glu val val 
380 

Phe Asp Gly Asn Leu Ser val 	Ser 
395 	 400 

Asp Leu Gly Leu Ile Cys Arg Pro 
410 	 415 

Pro Pro Tyr. Ile Leu Thr Glu Ala 
425 	 430 

Leu Glu Lys Ala Leu Asp Lys val 
445 

fluvialis transaminase 

gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtaa cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg cctgatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 
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tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacac acggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgggt 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gtcgaccgat gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	136 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	136 

met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 	 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Tyr Gly Leu Met Ser Asp Gln Thr val Met Leu 
85 	 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val 	Phe 
100 	 105 110 

Tyr Thr Asn ser Gly ser Glu Ala Asn Asp Thr Met Val 	Lys Met Leu 
115 	 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
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130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr His Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val Val 	Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Gly 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
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ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 138 
<211> 453 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Engineered variant of V. fluvialis transaminase 

<400> 138 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Gly Thr Met Val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val 	His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val 	Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Leu Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val 	Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val 	Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

Leu HiS Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu 
180 185 190 

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 
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val met Gly Ala Gly Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile .  Ile Ser Ala Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Ser 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 

Phe Ala Glu Val 	Ala 
450 

<210> 139 
<211> 1362 
<212> DNA 
<213> Artificial 	Sequence 

<220> 
<223> Engineered variant of V. fluvialis transaminase 
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35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn met val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr. Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ala Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
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305 	 310 

Phe Thr Thr Gly Gly His Pro Val 
325 

Ile Asp Val Val met Asn Glu Gly 
340 

Ala Pro Arg Phe Glu Glu Arg Leu 
355 	 360 

Ile Gly Glu Tyr Arg Gly Ile Gly 
370 	 375 

Lys Asp Lys Ala Ser Lys Ala Pro 
385 	 390 

Glu Arg Ile Ala Asn Thr Cys Thr 
405 

Leu Gly Gln Ser Val val 	Leu Ala 
420 

Gln Met Asp Glu Met Phe Asp Lys 
435 	 440 

Phe Ala Glu val Ala 
450 

<210> 	141 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial sequence 

<220> 
<223> 	Engineered variant of V. 

<400> 	141 
atgaacaaac cgcagagctg ggaaacgcgt 

CX2-105USPl_ST25 
315 	 320 

Gly Cys Ala Ile Ala Leu Lys Ala 
330 	 335 

Leu Ala Glu Asn Val Arg Arg Leu 
345 	 350 

Lys His Ile Ala Glu Arg Pro Asn 
365 

Phe Met Trp Ala Leu Glu Ala Val 
380 

Phe Asp Gly Asn Leu Ser Val Gly 
395 	 400 

Asp Leu Gly Leu Ile Cys Arg Pro 
410 	 415 

Pro Pro Tyr Ile Leu Thr Glu Ala 
425 	 430 

Leu Glu Lys Ala Leu Asp Lys Val 
445 

fluvialis transaminase 

gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacgtca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgcatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgtttctga ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 
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ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagccg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg tgccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	142 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	142 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 	 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Gly Thr Met Val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val 	Ser Pro Phe Asp Ser Gly Arg val 	Phe 
100 105 110 

Leu Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 	 120 125 
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Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser 
385 390 395 400 
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Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 	 410 415 

Leu Gly Gln Ser Val Val 	Leu Val 	Pro Pro Tyr Ile Leu Thr Glu Ala 
420 	 425 430 

Gln met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	143 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	143 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg cctgatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 
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gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 	1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 144 
<211> 453 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Engineered variant of V. fluvialis transaminase 

<400> 144 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

His 	Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Leu Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
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210 	 215 220 

val met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 	 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Ser 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	145 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 
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val Thr His Gly Glu Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Gln Ala Tyr HiS Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

Thr Gly Ile Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ala Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 
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Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 315 320 

Phe Thr Thr Gly Gly His Pro Val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val Val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala Val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Gly 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Asn val Val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 	 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	147 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	147 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtgacca cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgtttctga ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

Page 196 



cx2-105uSP1_sT25 
tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	148 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of v. 	fluvialis transaminase 

<400> 	148 

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met Val 
20 	 25 30 

Thr Thr His Gly Glu Gly Pro Tyr Ile val Asp Val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 	 90 95 

Ser Glu Lys Leu Val Glu Val 	Ser Pro Phe Asp Ser Gly Arg Val 	Phe 
100 	 105 110 

Leu Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
Page 197 



CX2-10505P1_ST25 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala val Ser Ala Ser met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala fie Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val Val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Ser 
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385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 	 440 445 

Phe Ala Glu val Ala 
450 

<210> 	149 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	149 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacatca gcgtggcacc atggtggtaa cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtt caacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg cctgatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgtttctga ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gcaggcgtat catggctcca ccgcggtgag cgcgagcatg 480 

accggcatcc cgtataacag cgtgtttggc ctgccggctc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacag gcggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagccg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgggt 1200 
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gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 	1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 	1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 150 
<211> 453 
<212> PRT 
<213> Artificial 	Sequence 

<220> 
<223> Engineered variant of V. fluvialis transaminase 

<400> 150 

met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr val Ser Leu 
1 5 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu His Gln Arg Gly Thr Met val 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile val Asp Val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Leu Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Leu Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Gln Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met 
145 150 155 160 

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

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 
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Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala Val 
370 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Gly 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 

Phe Ala 

435 

Glu val Ala 

440 445 

450 

<210> 151 
<211> 1362 
<212> DNA 
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ZOZ aftd 
PA 1-aW -1 41 ALE Eiry ui_D spd nai Jas cud law SLH Jol aod eLy JAI 

ST OT S 	 T 
nai Jas JAI Jill nLD Ely 6Jv Jul ni_D dJI Jas uLD OJd ski usv law 

ZST 	<0017> 

DSEL4WPSUE.4. SUU0014 .A 40 1UPpPA paJaau[6u3 	<Ea> 
<OZZ> 

	

aDuanbas LupwaJv 	<ETZ> 

	

lad 	<ZTZ> 
ESP 	<TTZ> 
ZST 	<OW> 

Z9E1 UP 7676616ep6 6D6111.616E yelE561D6D 6EyeEp6617 

OZET EEE1E67416 yeee61.E561 E6eD6DbEE6 DD064714E0 P16D7677E7 661.D11661.6 

09ZT 76E6E7D666 146DDE67D6 114E617E66 61.D1E6D7ED 61DDE7eu67 6;1E1.6)2E6 

0OZT D6E616D6E6 1DDeED661E 61116DDDD6 eaaD6-26D6p pole6auu61 6616-2e661D 

WET 67666161e1 4176614e16 61671EeE6 )6611.E7-cub D716DEE667 614E1eDuEe 

0801 61716Decte u6n116D6D 7776617167 16D616DEET E6DD6627D6 beE6Dee64E 

OZOT 6166161E61 1E676Eee61 76061.1u6D6 1.613556166 777ED766D6 6p7E77E111 

096 16b1E71E64 11EEETE604 E6D6EE.611E bD5DDEEE66 1D16DEEE76 Eb;DEE6677 

006 66661111E6 16676E66E1 6E7777I111 1.666D6DDEE 177EEEEE76 ED6P11E14E 

0178 6767E66777 7E7111e67e 17De616D61 766661DDE7 EE7667DE6 7166414766 

08L D61.11E616E. E61e676E71 E61.667771E lublEEEED 6D61DDlED7 E61D11e676 

OZL 6eD1114E1D 66EPEEDDEID DDDE;;Ellet 166766676 6661E61.66D DEE66Db711 

099 7117666767 1EDDEI.E66D 6D66e-E66EE fteDlleDDEE E6RE661Dee 6167776E77 

009 7676767761 116EDEE6eu 6D7EEE6766 ea5pub7661 e7467661.1a lloADDA; 

OVS 77E61p1a76 7711475667 751D6D76D 766111.616D bEDEPle167 777DA5DDe 

0817 61P76P6D6D 6-26166ADD e0717661n 1e7676Dee6 po67777a61 Dllaeenbp 

0Z17 EPPEeD6DDE EED66Ee667 616D1eD67D 1416616176 lEEEE61661. EDDE1E6DEE 

09E 6DETE676ED 66D6upeppp ele1147516 16J766J6E1 E611167776 E616E-e6676 

00E 61.7EEEEE61 7761D6i.e61 6DDE6ED1E6 76E61E16D7 66De1i116D 67ED1E7766. 

OtZ 67D111767E E61e16E76D beep6D66D6 1E6nE617D 66Ecre7Enu 61.11D66676 

08T 6667E.DEED 1.164DD6676 EDEE6D51e6 6777E746D 677661E761. E7e6616D1E 

OZT 1e16D7766E E6D661E7DD E6661.667E DDED6616D6 u71uDe77D6 E5DD61eDeD 

09 DDEn1DD61 21617D6'ne 177EEE56D6 16767EEE66 61D6E6EDED DEEEDEE61E 
151 	<00t> 

DSPI4WESUEJ1 SI.M.A0L4 .A 40 1.ue!...1EA paJaauOua 	<Ea> 
<OZZ> 

aDuanbas 	LEp!.4!.1Jv 	<ETz> 
sus—Tdsnsoi-Do 



CX2-105USP1_ST25 
20 25 30 

Val Thr His Gly Glu Gly Pro Tyr Ile Val Asp val His Gly Arg Arg 
35 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn met val Ala Gly Phe Asp 
50 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 70 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gln Thr Val Met Leu 
85 90 95 

Ser Glu Lys Leu Val Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe 
100 105 110 

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val Met Gly Ala Gly Gly Val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu Val 	Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
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290 	 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 	 310 315 320 

Phe Thr Thr Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 	 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val val 
370 	 375 380 

Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val 	Ser 
385 	 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser val val 	Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val 
435 	 440 445 

Phe Ala Glu Val Ala 
450 

<210> 	153 
<211> 	1362 
<212> 	DNA 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. fluvialis transaminase 

<400> 	153 
atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60 

cacatgccga gcctacgtca gcgtggcacc atggtggtga cccatggcga aggcccgtat 120 

atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180 

gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240 

ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300 

gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcgaagcg 360 

aacgatacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa 420 

cgtaaaattc tgaccctgaa gaacgcgtat catggctcca ccgcggtgag cgcgagcatg 480 
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accggccttc cgtataacag cgtgtttggc ctgccgctgc cgggctttct gcatctgacc 540 

tgcccgcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgcgt 600 

ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcttt 660 

tttgcggaac cggtgatggg tgcgggcggt gttattaccc cgccaaaagg ctattttcag 720 

gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc 780 

ggctttggtc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgcg 840 

attattagcg ccaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg 900 

ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt 960 

tttaccacac acggccatcc ggtgggttgt gcgattgcgc tgaaagcgat tgatgtggtg 1020 

atgaacgaag gcctggccga aaacgtgcgt cgtctggccc cgcgttttga agaacgtctg 1080 

aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtattggctt tatgtgggcg 1140 

ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgggt 1200 

gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260 

gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320 

ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt as 1362 

<210> 	154 
<211> 	453 
<212> 	PRT 
<213> 	Artificial 	Sequence 

<220> 
<223> 	Engineered variant of V. 	fluvialis transaminase 

<400> 	154 

met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr val ser Leu 
1 	 5 	 10 15 

Tyr Ala Phe Thr His Met Pro Ser Leu Arg Gln Arg Gly Thr met val 
20 	 25 30 

val Thr His Gly Glu Gly Pro Tyr Ile val Asp val 	His Gly Arg Arg 
35 	 40 45 

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met Val Ala Gly Phe Asp 
50 	 55 60 

His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro 
65 	 70 	 75 80 

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp Gin Thr Val met Leu 
85 	 90 95 

Ser Glu Lys Leu Val Glu val 	Ser Pro Phe Asp Ser Gly Arg Val 	Phe 
100 	 105 110 
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Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met Val Lys Met Leu 
115 120 125 

Trp Phe Leu His Arg Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu 
130 135 140 

Thr Leu Lys Asn Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser met 
145 150 155 160 

Thr Gly Leu Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe 
165 170 175 

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

Thr Glu Glu Gln Phe Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr 
195 200 205 

Ile Gln Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro 
210 215 220 

Val met Gly Ala Gly Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln 
225 230 235 240 

Ala Ile Leu Thr Ile Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp 
245 250 255 

Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val 
260 265 270 

Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ala Lys Asn Leu Thr 
275 280 285 

Ala Gly Phe Phe Pro Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser 
290 295 300 

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly 
305 310 315 320 

Phe Thr Thr His Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala 
325 330 335 

Ile Asp Val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg Arg Leu 
340 345 350 

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn 
355 360 365 

Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Val Val 
370 375 380 
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Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Gly 
385 390 395 400 

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro 
405 410 415 

Leu Gly Gln Ser Val Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala 
420 425 430 

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val 
435 440 445 

Phe Ala Glu Val Ala 
450 
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