<11e>
<120>
<130>

<140>
<141>

<150>
<151>
<160> 358
<210> 1
<211> 1362

<212> DNA
<213>

<220>
<223>

<400> 1

atgaacaaac
gatatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctgc
ggctttggcec
attattagca
ccggaactga
tttaccgcgg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

<210> 2
<211> 453
<212> PRT

2021-

CODEXIS, INC.

CX2-212W01

09-17

US 63/084,166
2020-

09-28

cgcagagctg
gcctgcatca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gcccgecegtt
cgctggataa

SEQUENCE

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttt
gaacgcgtat
cgtgtttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgceg

<213> Artificial Sequence

LISTING

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgcgg
catggcgtga
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattccgc
attccggtga
tgcgtgacct
ttttttccgg
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggcctgattt
gaagcgcaga
gaagtggcgt

atagcctgta
cccatggcga
gcggecetgtg
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cggcgaaagsg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgegttttga
gcattggctt
atggcaacct
gccgtecgcet
tggatgaaat
aa

Wild Type Transaminase enzyme from Vibrio fluvialis

tggctttacc
aggcccgtat
gaacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattctgggt
tccgcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

ENGINEERED BIOCATALYSTS AND METHODS FOR SYNTHESIZING CHIRAL AMINES
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<220>
<223> Wild Type

<400> 2

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Tyr
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile

Lys

Asn
Gly
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Arg
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly

370
Asp

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Trp
Lys
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Ala
Val
Arg
355
Glu

Lys

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Asn
Pro
Thr
180
Gln
Glu
Ala
Pro
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr

Ala

Transaminase enzyme

Gln
5
Asp
Glu
Asn
Ile
Phe
85
Val
Gly
Ala
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg

Ser

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu

Gly

Lys

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile

375
Ala

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
Val
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly

Pro

Thr
Leu
25

Ile
Trp
Lys
Met
Pro
105
Asn
Lys
Val
Phe
Trp
185
Leu
Ile
Pro
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe

Phe

from Vibrio

Arg
10

His
Val
Asn
Ala
Ser
90

Phe
Asp
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met

Asp

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Ala
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile

Trp

Gly

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala

380
Asn

fluvialis

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365

Leu

Leu

Tyr
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Pro
Leu
Arg
350
Arg
Glu

Ser

Ser
15

Val
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro

Ala

Val

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn

Val

Ser



385
Glu

Leu

Gln

Phe

Arg Ile Ala

Ser
420
Met Asp Glu
435
Ala Glu
450

Gly Gln

Val

<210> 3

<211>
<212>
<213>

1362
DNA

<220>

<223>

<400> 3

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 4

<211>
<212>
<213>

453
PRT

<220>

<223>

<400> 4

Asn
405
Val
Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

390
Thr Cys Thr Asp Leu
410

395

400

Gly Leu Ile Cys Arg Pro

415

Val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala

425
Phe Asp Lys Leu Glu
440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

430

Lys Ala Leu Asp Lys Val

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgetgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis
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Met
Tyr
Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu

Leu

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg

Gly

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile

Gln

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala

Ser
420

Gln
His
Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn

405
Val

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr

Val

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro

Thr

Ala

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp

Pro
425

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu

410
Pro

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly

Tyr

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn

Leu

Ile

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu

Ile

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser

Cys

Thr
430

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg

415
Glu

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400

Pro

Ala



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> 5

<211> 1362

<212> DNA

<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 5

atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc
cacatgccga gcctacgtca gcgtggcacc atggtggtaa cccatggcga aggcccgtat
atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggecctgtt caacatggtg
gcgggetttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg
ggctatcatg cgttttacgg cctgatgagc gatcagaccg tgatgctgtc tgaaaaactg
gtggaagtga gcccgtttga tagcggccgt gtgtttgtga ccaacagcgg cagcgaagceg
aacgaaacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa
cgtaaaattc tgaccctgaa gcaggcgtat catggctcca ccgcggtgag cgcgagcatg
accggcctgg gctataacag caaatttggec ctgccgectge cgggetttct gecatctgacc
tgcccgecatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt
ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggettt
tttgcggaac cggtgatgge tgcgggecggt gttattaccc cgccaaaagg ctattttcag
gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc
ggctttggtc gtaccggcaa cacctgggge tgcgtgacct atgattttac cccggatgceg
attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt
tttaccacag gcggccatcc ggtgggttgt gcgattgecge tgaaagcgat tgatgtggtg
atgaacgaag gcctggccga aaacgtgecgt cgtctggeccc cgegttttga agaacgtctg
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtgtgggctt tatgtgggceg
ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc
gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc
gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa
ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt aa

<210> 6

<211> 453

<212> PRT

<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 6

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
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1320
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Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

35
Asp

Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

40
Leu

Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

45
Ala

Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<210>
<211>
<212>
<213>

7
1362
DNA

<220>
<223>

<400> 7

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

8
453
PRT

<220>
<223>

<400> 8
Met Asn
1

Tyr

Lys

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65

Gly

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Pro Gln
5

Thr His

20

Gly Glu

Ala Asn

Leu Ile

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Ser Trp Glu
Met Pro Ser

Gly Pro Tyr

40

Ser Gly Leu

55

Asp Ala Ala
70

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala
10

Leu Arg Gln
25
Ile Val Asp

Phe Asn Met

Ala Gln
75

Lys

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgaccggt
tggatgaaat
aa

Glu Thr

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Val Ser Leu

15

Arg Gly Thr Met Val

30

Val His

45

Val Ala
60

Tyr Glu

Gly Arg Arg
Gly Phe Asp

Arg Phe Pro

80

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val
Gln

Phe

Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

<210> 9
<211> 1362
<212> DNA
<213> Artificial Sequence

His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<220>

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 9
atgaacaa
cacatgcc
atcgtgga
gcgggctt
ggctatca
gtggaagt
aacgaaac
cgtaaaat
accggcct
tgcccgca
ctggcccg
tttgcgga
gcgattct
ggctttgg
attattag
ccggaact
tttaccac
atgaacga
aaacatat
ctggaagt
gaacgtat
gtggttct
ctggaaaa

<210> 10
<211> 45
<212> PR

ac
ga
tg
tg
tg
ga
ca
tc
g8
tt
tg
ac
ga
tc
ca
ga
ag
ag
tg
g8
tg
g8
ag

3
T

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatgtg
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

<213> Artificial Sequence

<220>

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat

aa

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 10
Met Asn
1

Tyr Ala

Val Thr

Tyr Leu
50

His Lys

65

Gly Tyr

Ser Glu

Val Thr

Lys
Phe
His
35

Asp
Gly
His
Lys

Asn

Pro Gln
5

Thr His

20

Gly Glu

Ala Asn
Leu Ile

Ala Phe
85

Leu Val

100

Ser Gly

Ser
Met
Gly
Ser
Asp
70

Tyr

Glu

Ser

Trp
Pro
Pro
Gly
55

Ala
Gly

Val

Glu

Glu
Ser
Tyr
40

Leu
Ala
Leu

Ser

Ala

Thr
Leu
25

Ile
Phe
Lys
Met
Pro

105
Asn

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe

Glu

Ala
Gln
Asp
Met
Gln
75

Asp

Asp

Thr

Glu
Arg
Val
Val
60

Tyr
Gln

Ser

Met

Thr
Gly
His
45

Ala
Glu
Thr

Gly

Val

Val
Thr
30

Gly
Gly
Arg
Val
Arg

110
Lys

Ser
15

Met
Arg
Phe
Phe
Met
95

Val

Met

Leu
Val
Arg
Asp
Pro
80

Leu

Phe

Leu

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

<210>
<211>
<212>
<213>

Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

<220>

<223>

<400>

11

1362
DNA
Artificial Sequence

11

115
Leu

Lys
Leu
Leu
Glu
195
Lys
Cys
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

120
Gly

Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

125
Arg

Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

12
453
PRT

<220>
<223>

<400> 12
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145

Lys

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Ser Trp Glu Thr

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala

155

Ser

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgaccgat
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu

Met
160

Ser

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Thr Gly Leu Gly Tyr Asn Ser Lys
165
Leu His Leu Thr Cys Pro His Tyr
180
Thr Glu Glu Gln Phe Val Ala Arg
195 200
Ile Gln Lys Glu Gly Ala Asp Thr
210 215
Val Met Gly Ala Gly Gly Val Ile
225 230
Ala Ile Leu Thr Ile Leu Arg Lys
245
Glu Val Ile Cys Gly Phe Gly Arg
260
Thr Tyr Asp Phe Thr Pro Asp Ala
275 280
Ala Gly Phe Phe Pro Val Gly Ala
290 295
Lys Arg Leu Glu Thr Ala Ile Glu
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 Val Gly
370 375
Lys Asp Lys Ala Ser Lys Ala Pro
385 390
Glu Arg Ile Ala Asn Thr Cys Thr
405
Ile 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> 13

<211> 1362

<212> DNA

<213> Artificial Sequence

<220>

Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Gly Phe
175
Gly Glu

Glu Thr
Glu Pro

Phe Gln
240

Ser Asp

255

Cys Val

Leu Thr
Leu Ser

His Gly
320

Lys Ala

335

Arg Leu

Pro Asn

Val val

Val Ser
400

Arg Pro

415

Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 13
atgaacaaac cgcagagctg ggaaacgcgt
cacatgccga gcctacgtca gcgtggcacc

gcgggetttg atcataaagg cctgattgat
ggctatcatg cgttttacgg caagatgagc

gcggaaaccg tgagcctgta
atggtggtaa cccatggcga
atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggecctgtt
gcggcgaaag cgcagtatga
gatcagaccg tgatgctgtc

tgcctttacc 60
aggcccgtat 120
caacatggtg 180
acgttttccg 240
tgaaaaactg 300



gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 14
<211> 453
<212> PRT

gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcecgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

ccaacagcgg

cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 14
Met Asn
1
Tyr

Lys

Ala Phe

His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Lys

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180

Gln Phe

Asn

Pro

Val

Ser Lys

His Tyr

Ala Arg

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Glu Thr Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly

Glu Leu

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



195

Ile Gln Lys
210

Val Met

225

Ala

Gly

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 15
<211> 1362
<212> DNA

Glu Gly

Ala Gly

Ala

Gly

200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

205

Phe Phe Ala

220
Lys

Gly Tyr

Pro Val Ile

Thr Gly
270

Asn

Trp
Ser Lys
285
Gly Pro Glu
300
Glu

Phe Asp

Ile Ala Leu

Asn Val Arg
350
Glu Arg
365

Leu

Ala
Ala Glu
380
Asn

Leu Ser

Leu Ile Cys
Thr
430

Asp

Ile Leu

Ala Leu

445

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 15

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc

accggectgg
tgcccgcatt

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt

120
180
240
300
360
420
480
540
600



ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagct
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 16
<211> 453
<212> PRT

<213>

<220>

<223>

<400> 16

Met
1
Tyr
Val
Tyr
His
65
Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile

Val
225

Asn Lys
Ala Phe

Thr His
35

Leu Asp

50

Lys Gly

Tyr His
Glu Lys

Thr Asn
115

Phe Leu

130

Leu Lys

Gly Leu
His Leu

Glu Glu
195

Gln Lys

210

Met Gly

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu

Ala

aactggaaga
cggtgatggg
ccatcctgceg
gtaccggcaa
Cgaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
ccccgeccgta
cgctggataa

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly

Gly

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val

Ala

Gly
230

Artificial Sequence

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp

215
Val

aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr

Ile

aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu

Ile

Thr

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala

Pro

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg

Gly

Pro
235

cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgtt
tggatgaaat

aa

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe

220
Lys

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe

Gly

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala

Tyr

tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccaaagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu

Phe

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr

Pro

Gln
240

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Ala Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

17
1362
DNA

<220>
<223>

<400> 17

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgeg
gtaccggcaa
gtaaaaacct

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gggtgcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt

Tyr Asp Ile
250

Thr Gly

265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaaaccg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt

Ser
255
Cys

Asp
Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900



ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 18
<211> 453
<212> PRT

gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

tgatcatggt
tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 18
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Gly

Ile Leu

Glu Val Ile

Thr Tyr Asp

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gly Ala

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

Gln Ser Trp Glu Thr

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260

Phe Thr

Leu

Phe

Pro

Arg Lys

Gly Arg

Asp Ala

Arg Ala
10

Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Glu Thr Vval

Thr
30
Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270
Asn

Ser Lys

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

960

1020
1080
1140
1200
1260
1320
1362



Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

<210> 19
<211> 13
<212> DN

<213>

<220>

<223>

<400> 19
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg

275
Phe

Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

62
A

Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa

Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Artificial Sequence

280
Ala

Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgcctgagce
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa

Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

gcggaaaccg

Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

atggtggtaa
gatgcgaaca

gcggcgaaag
gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag
attgaagcga

gcgattgegc
cgtctggccc

gaatatcgtg
gccccgtttg

Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

285
Pro

Phe

Ala

Val

Glu

365

Leu

Leu

Ile

Leu

Leu
445

Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggcectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct

Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc

Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200



gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc 1260
gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt aa 1362

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

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<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 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 Leu 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 Glu 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 Gly 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 Glu Glu Phe Asp His Gly
305 310 315 320



Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

21
1362
DNA

<220>
<223>

<400> 21

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
ccccgecgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgtgttttga
gtgtgggctt
atggcaacct
gcagcccgtt
tggatgaaat
aa

Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggcgacagce
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<210> 22

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

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 22

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val

1
Tyr

Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile

Ala

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp

Pro

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Thr
Val

Cys

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val

340
Phe

5
His

Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325

Met

Glu

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn

Glu

Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro

Glu

Arg

Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly

Leu

Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu

345
Lys

10
Arg

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala

His

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu

Ile

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile

Asn

Ala

Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val

Glu

Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg

350
Arg

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg

Pro

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala

Leu

Asn



355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Asp

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

23
1362
DNA

<220>
<223>

<400> 23

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 24
<211> 453
<212> PRT

Tyr
Ala
Ala
Ser
420
Glu

Val

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Arg Gly Val

375

Ser Lys Ala
390

Asn Thr
405

Val

Cys

Val Leu

Met Phe Asp

Ala

Artificial Sequence

<213> Artificial Sequence

360
Gly

Pro
Thr
Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Phe Met
Phe Asp

Asp Leu
410

Pro Pro

425

Leu Glu

Trp
Gly
395
Gly
Tyr

Lys

gcggaagctg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgcegc
cgtctggccc

gaatatcgtg
gcccecgtttg

ggactgattt
gaagcgcaga
gaagtggcegt

Ala
380
Asn
Leu

Ile

Ala

365
Leu

Leu

Ile

Leu

Leu
445

Glu
Ser
Cys
Thr

430
Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat

aa

Val Vval

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 24

Met Asn Lys Pro

1
Tyr

Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile

Lys
385

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly

370
Asp

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu

Lys

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr

Ala

Gln Ser Trp Glu Thr

5
His

Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg

Ser

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly

Lys
390

Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val

375
Ala

Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly

Pro

Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe

Phe

Arg Ala Glu

10
Arg

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met

Asp

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp

Gly
395

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala

380
Asn

Ala
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365

Leu

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu

Ser

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro

Val

Val

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn

Val

Ser
400



Glu Arg Ile
Leu Gly Gln

Gln Met Asp

435

Phe Ala Glu
450

<210>
<211>
<212>
<213>

25
1362
DNA

<220>
<223>

<400> 25

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210>
<211>
<212>
<213>

26
453
PRT

<220>

<223>

<400> 26

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Artificial Sequence

410

425

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro

415

Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala
430
Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Tyr
Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu

Leu

Gln

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln

Asp

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser

420
Glu

His
Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys

Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

10
Arg

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Met

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu

Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

15
Met

Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



435

Phe Ala Glu Val Ala

450

<210>
<211>
<212>
<213>

27
1362
DNA

<220>
<223>

<400> 27

atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

28
453
PRT

<220>
<223>

<400> 28

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

gcggaaagtg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggcttt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Ser 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

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<210>
<211>
<212>
<213>

29
13
DN

<220>

<223>

<400>
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

29

30
45
PR

<220>

<223>

<400>

Met
1
Tyr

Val
Tyr
His

65
Gly

30
Asn

Ala
Thr
Leu
50

Lys

Tyr

62
A

3
T

Pro Gln
5

Thr His

20

Gly Glu

Lys
Phe
His

35
Asp

Ala Asn
Gly Leu Ile

His Ala Phe

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Ser
Met
Gly
Ser
Asp

70
Tyr

Artificial Sequence

Artificial Sequence

Trp
Pro
Pro
Gly
55

Ala

Gly

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Glu
Ser
Tyr
40

Leu

Ala

Leu

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Ile
Phe
Lys

Met

Arg
10

Arg
Val
Asn

Ala

Ser

aa

Ala Glu Glu

Gln Arg Gly
His
45
Ala

Asp Val

Met Val
60
Gln Tyr
75

Asp

Glu

Gln Thr

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat

Val
Thr
30

Gly
Gly
Arg

Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe

Met

Leu
Val
Arg
Asp
Pro

80
Leu

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

<210> 31

Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

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

Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

85
Val

Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

90
Phe

Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

95
Val

Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<220>

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 31

atgaacaaac
cacatgccga
gttgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagct
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

32
453
PRT

<220>
<223>

<400> 32
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn

115

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgceg
gtaccggcaa
Cgaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
ccccgeccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85
Leu Val
100

Ser Gly

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu

Ser

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtat
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala

120

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Tyr Asn Met

Ala Gln
75
Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

tgagcctgta
cccatggcga
gcggectgta
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tctcggatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gctttccgtt
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys

125

Met

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggcgacagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Trp Tyr 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 Gly 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 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 Val Gly Phe Met Trp Ala Leu Glu Val Vval
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 Phe Pro
405 410 415
Leu Gly Asp 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> 33

<211> 1362

<212> DNA

<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 33
atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60



cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 34
<211> 453
<212> PRT

<213>

<220>

<223>

<400> 34

Met
1
Tyr

Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr

145
Thr

Asn Lys
Ala Phe

Thr His
35

Leu Asp

50

Lys Gly

Tyr His
Glu Lys
Thr Asn

115
Phe Leu

130
Leu Lys

Gly Leu

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln

Gly

gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala

Tyr

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr

150
Asn

Artificial Sequence

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His

Ser

gcgtggcacc
tcgttatctg
cctgattgat
cgttatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Glu
Ser
Tyr
40

Leu
Ala
Val
Ser
Ala
120
Gly
Gly

Lys

atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys

Ser

Phe

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro

Thr

Gly

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala

155
Leu

cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat

aa

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val

Pro

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg

Ser

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala

Pro

aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile

Ser

Gly

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met

160
Phe

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Gly

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 35
<211> 1362
<212> DNA

165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Pro
Val
Ala

Gly

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

170
Trp Arg
185

Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

Glu Glu
190

Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 35

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg

gtggaagtga

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt

gcggaaaagg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg

cagcgaagcg

120
180
240
300
360



aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

36
453
PRT

<220>
<223>

<400> 36
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Ser Trp Glu Thr

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180

Gln Phe

Asn

Pro

Val

Ser Lys

His Tyr

Ala Arg

200

ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

Glu Lys Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly

Glu Leu

205

accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Ile Gln
210

Met

Lys

Val
225
Ala

Gly

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

37
1362
DNA

<220>
<223>

<400> 37

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg

Glu Gly

Ala Gly

Ala

Gly

Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggceyg

Phe
220
Lys

Phe Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt

60

120
180
240
300
360
420
480
540
600
660



tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaagagg

<210> 38
<211> 453
<212> PRT

cggtgatggg
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 38
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Gly

Ile Leu

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile

Leu

Arg Lys

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro

Tyr Asp

Glu Thr Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240

Ser Asp

720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Glu Vval Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 39
<211> 1362
<212> DNA

245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Phe

Pro

Val

Ala

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ile Glu
315
Ala

Ala
Gly Cys
330
Leu Ala Glu
345
Lys

His Ile

Phe Met Trp

Phe Gly
395
Gly

Asp

Leu
410
Pro

Asp

Pro
425
Leu

Tyr

Glu Glu

Thr Gly
270

Asn

Trp
Ser Lys
285
Gly Pro Glu
300
Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 39

atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgcatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 40
<211> 453
<212> PRT

gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

<213> Artificial Sequence

<220>

gcgattgcegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 40
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Gly

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260

Phe Thr

Leu

Phe

Pro

Arg Lys

Gly Arg

Ala
280

Asp

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270
Asn

Ser Lys

285

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Val

Leu Thr

1020
1080
1140
1200
1260
1320
1362



Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

41
1362
DNA

<220>
<223>

<400> 41

atgaacaaac
cacatgccga
gttgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

Phe Pro

Glu Thr

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg

Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly Ala Val Ile Leu

295

Ile Glu Ala Ile Glu

315

Pro Val Gly Cys Ala

330
Glu Leu Ala Glu
345

Lys

Gly

Leu His Ile
360

Gly

Arg
Val Phe
375
Ala

Met Trp

Pro Phe Asp Gly

395
Thr Leu Gly
410

Pro

Cys Asp

Ala Pro
425
Leu

Leu Tyr

Glu

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg

Lys

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttttca
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt

Gly Pro Glu

300
Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tctcggatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gctttccgtt

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccaaagc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260



gtggttctgg ccccgeccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt aa 1362

<210> 42

<211> 453

<212> PRT

<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<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 Gly Thr Met Val
20 25 30
Val Thr His Gly Glu Gly Pro Tyr Val 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
Phe Thr Asn Ser Gly Ser Glu Ala Asn Glu 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 Gly 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 Vval 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



Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

<210> 43
<211> 13
<212> DN

<213>

<220>

<223>

<400> 43
atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

62
A

<210> 44

Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

325
Met

Glu
Arg
Ser
Asn
405
Val

Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Artificial Sequence

Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
ggaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

gcggaaaccg

330
Ala

His
Met
Asp
Leu
410

Pro

Glu

Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

atggtggtaa
gatgcgaaca

gcggcgaaag
gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgcegc
cgtctggccc

gaatatcgtg
gccccgtttg

ggactgattt
gaagcgcaga
gaagtggcegt

Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
350
Arg
Glu
Ser

Cys

Thr
430
Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat

aa

335
Arg

Pro
Val
Val
Phe
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Leu
Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



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

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 44

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile

Ala

Asn Lys Pro

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp

Pro

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Thr
Val

Arg
355

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Glu
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val

340
Phe

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met

Glu

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn

Glu

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro

Glu

Arg

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly

Leu
360

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu

345
Lys

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala

His

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu

Ile

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile

Asn

Ala

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val

Glu
365

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg

350
Arg

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg

Pro

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala

Leu

Asn



Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

45
1362
DNA

<220>
<223>

<400> 45

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

46
453
PRT

<220>

Tyr

Ala Ser

Arg Gly Vval

Lys

Gly
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Artificial Sequence

Phe Met Trp

Phe Asp Gly
395
Leu Gly

410
Pro Pro
425

Leu

Asp
Tyr

Glu Lys

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Ala
380
Asn

Leu
Leu

Leu Ile

Ile Leu

Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgaccggc
tggatgaaat
aa

Glu Val

Ser Val

Thr Glu
430
Asp Lys

Val

Ser
400

Cys Arg Pro

415
Ala

Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 46

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys

385
Glu

Asn Lys Pro

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp

Arg

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys

Ile

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala

Ala

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg

Ser

Asn

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys

390
Thr

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala

Cys

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly

Pro

Thr

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe

Asp

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met

Asp

Leu

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly

395
Gly

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380

Asn

Leu

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu

Leu

Ile

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu

Ser

Cys

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val

Arg

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser

400
Pro



405 410 415
Ala 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> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 47

atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc
cacatgccga gcctacgtca gecgtggcacc atggtggtaa cccatggcga aggcccgtat
atcgtggatg tgcatggccg tcgttatctg gatgcgatga gcggcctgtg gaacatggtg
gcgggectttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg
ggctatcatg cgttttacgg cctgatgagc gatcagaccg tgatgctgtc tgaaaaactg
gtggaagtga gcccgtttga tagcggccgt gtgtttgtga ccaacagcgg cagcgaagceg
aacgaaacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa
cgtaaaattc tgaccctgaa gcaggcgtat catggctcca ccgecggtgag cgcgagcatg
accggcctgg gctataacag caaatttggec ctgccgetge cgggetttct gecatctgacc
tgcccgecatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt
ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcettt
tttgcggaac cggtgatggg tgcgggecggt gttattaccc cgccaaaagg ctattttcag
gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc
ggctttggtc gtaccggcaa cacctgggge tgcgtgacct atgattttac cccggatgeg
attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt
tttaccacag gcggccatcc ggtgggttgt gcgattgcge tgaaagcgat tgatgtggtg
atgaacgaag gcctggccga aaacgtgegt cgtctggeccc cgecgttttga agaacgtctg
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtgtgggctt tatgtgggcg
ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc
gaacgtattg cgaacacctg caccgatctg ggactgattt gccgaccgtt gggccagagc
gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa
ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt aa

<210> 48

<211> 453

<212> PRT

<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 48
Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu
1 5 10 15

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Tyr
Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu

Leu

Gln

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly

370
Asp

Gly

Met

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln

Asp
435

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser

420
Glu

His
Glu
Met
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Leu
25

Ile
Trp
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



Phe Ala Glu Val Ala
450

<210> 49
<211> 1362
<212> DNA

<213> Artificial Sequence

<220>

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 49

atgaacaaac cgcagagctg
cacatgccga gcctacgtca
atcgtggatg tgcatggccg
gcgggetttg atcataaagg
ggctatcatg cgttttacgg
gtggaagtga gcccgtttga
aacgaaacca tggtgaaaat
cgtaaaattc tgaccctgaa
accggcctgg gctataacag
tgcccgecatt attggcgtta
ctggcccgtg aactggaaga
tttgcggaac cggtgatggg
gcgattctga ccatcctgeg
ggctttggtc gtaccggcaa
attattagca gtaaaaacct
ccggaactga gcaaacgtct
tttaccacag gcggccatcc
atgaacgaag gcctggccga
aaaggtattg cggaacgtcc
ctggaagtgg tgaaagataa
gaacgtattg cgaacacctg
gtggttctgg caccgccgta
ctggaaaaag cgctggataa

<210> 50
<211> 453
<212> PRT

<213> Artificial Sequence

<220>

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

gcggaaaccg tgagcctgta tgcctttacc
atggtggtaa cccatggcga aggcccgtat
gatgcgaaca gcggcctgtt caacatggtg
gcggcgaaag cgcagtatga acgttttcecg
gatcagaccg tgatgctgtc tgaaaaactg
gtgtttgtga ccaacagcgg cagcgaagcg
ctgcatcgtg cggaaggcaa accgcagaaa
catggctcca ccgcggtgag cgcgagcatg
ctgccgectge cgggetttct gecatctgacc
ggcgaaaccg aagaacagtt tgtcgcgcegt
aaggaaggcg cggataccat tgcgggcttt
gttattaccc cgccaaaagg ctattttcag
attccggtga tcagcgatga agtgatttgc
tgcgtgacct atgattttac cccggatgcg
ttttttccag taggagcggt gattttgggg
attgaagcga tcgaagaatt tgatcatggt
gcgattgcge tgaaagcgat tgatgtggtg
cgtctggeccc cgecgttttga agaacgtctg
gaatatcgtg gtgtgggctt tatgtgggcg
gccccgtttg atggcaacct gagcgtgagc
ggactgattt gccgaccgtt gggccagagc
gaagcgcaga tggatgaaat gttcgataaa
gaagtggcgt aa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 50

Met Asn Lys Pro Gln
1 5
Tyr Ala Phe Thr His

20
Val Thr His Gly Glu
35
Tyr Leu Asp Ala Asn

Ser Trp Glu
Met Pro Ser
Gly Pro Tyr

40
Ser Gly Leu

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

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

<210> 51

50
Lys

Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

55
Ala

Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
Gly
Met
Asp
Leu
410

Pro

Glu

Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

60
Tyr

Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<211>
<212>
<213>

1362
DNA

<220>
<223>

<400> 51

atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

52
453
PRT

<220>
<223>

<400> 52
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro Se
Thr
20
Gly

Me

Glu Gl

Ala Asn Se

Ile As

70
Ty

Leu

Ala Phe

85

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

r Trp Glu

t Pro Ser

Pro Tyr
40

Gly Leu

55

Ala Ala

y

r

p

r Gly Leu

gcggaageges
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys

Met Ser

90

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

Glu Gly Vval

Arg Gly Thr
30

Val His Gly
45

Val Ala

60

Tyr

Gly

Glu Arg

Gln Thr Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu

95

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

<210> 53

Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

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

<220>

Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 53

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccgaatctga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 54
<211> 453
<212> PRT

<213>

<220>

<223>

<400> 54

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser

Val

Trp

Asn Lys
Ala Phe

Thr His
35

Leu Asp

50

Lys Gly

Tyr His
Glu Lys
Thr Asn

115
Phe Leu

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100

Ser

His

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly

Arg

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu

Ser

Ala

Artificial Sequence

Trp
Pro
Pro
Gly
55

Ala
Gly
Val

Glu

Glu

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala

120
Gly

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105

Asn

Lys

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu

Pro

Ala
Gln
Asp
Met
Gln
75

Asp
Asp

Thr

Gln

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

Glu Thr Vval

Arg Gly Thr
30
Val His Gly
45
Val Ala Gly
60
Tyr Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg Lys

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met

Ile

Leu
Val
Arg
Asp
Pro
80

Leu
Phe

Leu

Leu

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



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 Gly 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 Vval 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 Asn 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 Val Gly Phe Met Trp Ala Leu Glu Val Vval
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> 55

<211> 1362

<212> DNA

<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 55
atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60
cacatgccga gcctacgtca gcgtggcacc atggtggtaa cccatggecga aggcccgtat 120



atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

56
453
PRT

<220>
<223>

<400> 56
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggg
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
Ccaaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr

165

Asn

Ser Lys

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser

Phe Gly

170

gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgattacg
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Gly

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 57
<211> 1362
<212> DNA

Thr
180
Gln

Cys
Phe
Glu Gly

Ala Gly

Pro
Val
Ala

Gly

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Thr Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

Trp
185
Leu

Arg Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

Glu Glu
190

Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala
Gly

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 57

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa

120
180
240
300
360
420



cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 58
<211> 453
<212> PRT

tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgececggt
tggatgaaat
aa

cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 58
Met Asn
1
Tyr

Lys

Ala Phe

His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195
Lys

Ile Gln

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Asn

Pro

Val

Ala

Ser Lys

His Tyr

Ala Arg
200

Asp Thr

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Glu Glu Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe

Phe Ala

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



210
Val Met
225

Ala

Ala

Ile Leu

Glu Vval Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 59
<211> 1362
<212> DNA

Ala Gly

Gly

215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

Thr Pro
235

Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

220

Lys Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 59

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga

cggtgatggc

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag

tgcgggegsgt

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgetgce
ggcgaaaccg
aaggaaggcg
gttattaccc

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag

120
180
240
300
360
420
480
540
600
660
720



gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 60
<211> 453
<212> PRT

ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

caaatatgat

cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

<213> Artificial Sequence

<220>

attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececggt
tggatgaaat
aa

agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 60
Met Asn
1
Tyr

Lys

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile

245

Leu

Arg Lys

Thr Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro

Tyr Asp

250

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp

255

780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

61
1362
DNA

<220>
<223>

<400> 61

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag

Cys
260
Phe

Gly
Thr
Phe Pro

Glu Thr

Phe

Pro

Val

Ala

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt

Thr
265
Ile

Gly Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile

Ile Thr
430

Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat

Cys Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt

tgatgtggtg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020



atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 62
<211> 453
<212> PRT

gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

cgcgttttga agaacgtctg
gtgtgggctt tatgtgggceg
atggcaacct gagcgtgagc
gcagcccggt tggccagagc
tggatgaaat gttcgataaa
aa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 62
Met Asn
1
Tyr

Lys

Ala Phe

His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Vval Ile

Thr Tyr Asp

275
Phe

Ala Gly

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Leu

Phe

Pro

Val

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Glu Thr Val Ser Leu

15
Thr Met
30

Gly

Arg Gly Val
His
45
Ala

Val Arg Arg
Val
60

Tyr

Gly Phe Asp

Glu Phe Pro
80

Leu

Arg

Gln Thr Val Met

95
Ser Gly Arg Val Phe
110
Met Val Lys
125

Arg

Met Leu

Lys Ile Leu
140

Val

Lys
Ala Met
160
Phe

Ser Ser

Pro Leu Pro Gly

175
Glu Glu Gly
190

Glu

Gly Glu

Glu Leu Glu Thr
205

Phe Phe

220

Lys

Ala Glu Pro

Phe Gln
240

Asp

Gly Tyr

Val Ile Ser
255

Cys

Pro

Thr Trp Gly Val

270

Ser Lys Asn Leu Thr

285

Gly Pro Glu Leu Ser

1080
1140
1200
1260
1320
1362



Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val
Gln

Phe

290
Arg

Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

<210> 63
<211> 13
<212> DN

<213>

<220>

<223>

<400> 63
atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg

Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

62
A

Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta

Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

295
Ile

Pro
Glu
Arg
Val
375
Ala
Cys
Leu

Asp

Artificial Sequence

Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc

Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

gcggaagagg
atggtggtaa
gatgcgaaca

gcggcgaaag
gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgegc
cgtctggccc

gaatatcgtg
gccccgtttg

ggactgattt
gaagcgcaga

300
Glu

Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Phe

Ala

Val

Glu

365

Leu

Leu

Ile

Leu

Leu
445

Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat

His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320



ctggaaatgg cgctggataa agtgtttgcg gaagtggcgt aa 1362

<210> 64
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 64
Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Glu 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 Val 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
Val Thr Asn Ser Gly Ser Glu Ala Asn Glu Thr Met Val Lys Met Leu
115 120 125
Trp Tyr 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 Gly 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 Ala 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 Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

65
1362
DNA

<220>
<223>

<400> 65

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 66
<211> 453

Val
340
Phe

Met
Glu
Tyr Arg

Ala Ser

Asn
Glu
Gly

Lys

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgat
tggatgaaat
aa

Arg Leu

Pro Asn

Val val

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 66

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala

Ile

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp

Pro

Gly

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg

355
Glu

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe

Tyr

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met

Glu

Arg

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn

Glu

Gly

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu

Arg

Val

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu

360
Gly

Thr
Leu
25

Val
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys

Phe

Arg Ala Glu

10
Arg

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His

Met

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu

Ile

Trp

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn

Ala

Ala

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu

365
Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg

Glu

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg

Pro

Val

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu

Asn

Val



Lys
385
Glu
Ile
Gln

Phe

<210>
<211>
<212>
<213>

370
Asp Lys

Arg Ile

Gly Gln

Met Asp
435
Ala Glu

450

67
1362
DNA

<220>

<223>

<400>

67

atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

68
453
PRT

<220>

<223>

Ala
Ala
Ser
420
Glu

Val

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

375

Ser Lys Ala
390

Asn Thr Cys

405

Val Val Leu

Met Phe Asp

Ala

Artificial Sequence

Artificial Sequence

Pro
Thr
Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Phe

Asp

Pro Pro Tyr Ile Leu

425
Leu

gcggaagagyg

Asp

Leu
410

Glu

Gly
395
Gly

Met

atggtggtaa
gatgcgaaca

gcggcgaaag
gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgctgc

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgegc
cgtctggccc

gaatatcgtg
gcccecgtttg

ggactgattt
gaagcgcaga
gaagtggcegt

380

Asn Leu Ser

Leu Ile Cys
Thr
430
Asp

Ala Leu

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececggt
tggatgaaat
aa

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<400> 68

Met Asn Lys

1
Tyr

Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys

385
Glu

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp

Arg

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys

Ile

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala

Ala

Gln
His
Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg

Ser

Asn
405

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys

390
Thr

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala

Cys

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly

Pro

Thr

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe

Asp

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp

Leu
410

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly

395
Gly

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380

Asn

Leu

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu

Leu

Ile

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu

Ser

Cys

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val

Arg
415

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser

400
Pro



Val 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

Phe Ala Glu Val Ala

450

<210>
<211>
<212>
<213>

69
1362
DNA

<220>
<223>

<400> 69

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttcttg
ctggaaatgg

<210>
<211>
<212>
<213>

70
453
PRT

<220>

<223>

<400> 70

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Artificial Sequence

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Glu Val Ser Leu

1

5

10

15

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

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Val
Tyr
His
65

Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Ile
Gln

Phe

Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala

His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

20
Gly

Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

25
Val

Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Met

Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

30
Gly

Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



450

<210>
<211>
<212>
<213>

71
1362
DNA

<220>
<223>

<400> 71

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210>
<211>
<212>
<213>

72
453
PRT

<220>
<223>

<400> 72

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Met Asn Lys Pro Gln Ser Trp Glu

1

5

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgetgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Thr Arg Ala Glu Ala Val Ser Leu

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

Tyr Leu Asp Ala Asn Ser Gly Leu

50

55

45

Phe Asn Met Val Ala Gly Phe Asp

60

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Ile
Gln

Phe

<210> 73

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<211> 1362

Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Met

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<212> DNA

<213>

<220>

<223>

<400> 73

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210> 74
<211> 453
<212> PRT

<213>

<220>

<223>

<400> 74

Met
1
Tyr
Val
Tyr
His
65
Gly

Ala

Asn Lys
Ala Phe

Thr His
35

Leu Asp

50

Lys Gly

Tyr His

Glu Lys

Pro
Thr
20

Gly
Ala
Leu

Ala

Leu

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Gln
5

His
Glu
Asn
Ile
Phe

85
Val

Ser
Met
Gly
Ser
Asp
70

Tyr

Glu

Artificial Sequence

Artificial Sequence

Trp
Pro
Pro
Gly
55

Ala
Gly

Val

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgctgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Glu
Ser
Tyr
40

Leu
Ala

Leu

Ser

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Ile
Phe
Lys

Leu

Pro

Arg
10

Arg
Val
Asn
Ala
Ser

90
Phe

Ala
Gln
Asp
Met
Gln
75

Asp

Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgececggt
tggatgaaat

aa

Glu
Arg
Val
Val
60

Tyr
Gln

Ser

Glu
Gly
His
45

Ala
Glu
Thr

Gly

Val
Thr
30

Gly
Gly
Arg
Val

Arg

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe
Met

95
Val

Leu
Val
Arg
Asp
Pro
80

Leu

Phe

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val
Gln

Phe

<210> 75

Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

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

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

100
Ser

His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

105
Asn

Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

110
Lys

Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<400> 75

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

76
453
PRT

<220>
<223>

<400> 76
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn

115
Leu

Trp Tyr

130

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu

Ser

Ala

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly

135

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Tyr Asn Met

Ala Gln
75
Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

tgagcctgta
cccatggcga
gcggectgta
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececggt
tggatgaaat
aa

Glu Ala val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140

Lys

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Thr Leu Lys Gln Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met
145 150 155 160
Thr Gly Leu Gly 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 Ala 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 Val Gly Phe Met Trp Ala Leu Glu Val Vval
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
Val 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> 77

<211> 1362

<212> DNA

<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 77

atgaacaaac cgcagagctg ggaaacgcgt gcggaaactg tgagcctgta tgcctttacc 60
cacatgccga gcctacgtca gcgtggcacc atggtggtaa cccatggcga aggcccgtat 120
atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggecctgtt taacatggtg 180



gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgceatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 78
<211> 453
<212> PRT

atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 78
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser Trp
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165

Thr Cys

Asn

Pro

Ser Lys

His Tyr

Thr Arg Ala
10

Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Arg

Trp Tyr

Glu Thr Vval
Thr
30
Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Gly Glu Glu

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175

Gly Glu

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 79
<211> 1362
<212> DNA

180
Gln Phe

Glu Gly

Ala Gly

Val
Ala

Gly

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

185

Leu Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

190

Glu Leu Glu
205

Phe Phe

220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 79

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttc
gcaggcgtat

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa

cgcgagcatg

120
180
240
300
360
420
480



accggecctgg
tgcccgcatt

ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

80
453
PRT

<220>
<223>

<400> 80
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195
Lys

Ile Gln

210

gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Asn

Pro

Val

Ala

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

ctgccgctgc
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececggt
tggatgaaat
aa

Glu Glu Vval
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe

220

Ala

gcatctgacc
tgtcgcgegt
tgcgggcttt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Val
225
Ala

Met Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

81
1362
DNA

<220>
<223>

<400> 81

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga

Ala Gly

Gly

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat

Thr Pro
235

Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga

Lys Gly

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga

Phe Gln
240
Ser Asp
255
Cys Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc

60

120
180
240
300
360
420
480
540
600
660
720
780



ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 82
<211> 453
<212> PRT

gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgeecggt
tggatgaaat
aa

cccggatgceg
gattttgggsg
tgatcatggt
tgatgtggty
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 82
Met Asn
1
Tyr

Lys

Ala Phe

His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245

Cys Gly

Leu

Phe

Arg Lys

Gly Arg

Thr Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Gly

Thr Asn

Glu Ala Vval
Thr
30

Gly

Arg Gly
His
45

Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255

Cys Vval

840

900

960

1020
1080
1140
1200
1260
1320
1362



Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 83
<211> 1362
<212> DNA

260
Phe Thr

Phe Pro

Glu Thr

Pro

Val

Ala

Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

265

Ile Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

270

Ser Lys Asn

285
Gly Pro Glu
300
Glu

Phe Asp

Ile Ala Leu

Asn Val Arg
350
Glu Arg
365

Leu

Ala
Ala Glu
380
Asn

Leu Ser

Leu Ile Cys
Thr
430

Asp

Ile Leu

Ala Leu

445

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 83

atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc

gcctggecga

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggcttt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080



aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 84

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

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 84

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr

Ala

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr

Gly
290

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp

275
Phe

cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Pro Gln Ser Trp Glu

5

Thr His Met Pro Ser

20

Gly Glu Gly Pro Tyr

40

Ala Asn Ser Gly Leu

55

Leu Ile Asp Ala Ala

70

Ala Phe Tyr Gly Leu

85

Leu Val Glu Val Ser

100

Ser Gly Ser Glu Ala

120

His Arg Ala Glu Gly

135

Gln Ala Tyr His Gly
150
Gly Tyr Asn Ser Lys

165

Thr Cys Pro His Tyr

180

Gln Phe Val Ala Arg

200

Glu Gly Ala Asp Thr

215

Ala Gly Gly Vval Ile
230
Thr Ile Leu Arg Lys

245

Cys Gly Phe Gly Arg

260

Phe Thr Pro Asp Ala

280

Phe Pro Val Gly Ala

295

gaatatcgtg gtgtgggctt tatgtgggcg 1140
gccccgtttg atggcaacct gagcgtgagec 1200
ggactgattt gccgcccgect gggccagage 1260
gaagcgcaga tggatgaaat gttcgataaa 1320

gaagtggcgt aa

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile

Val

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile

Ile

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn

Ser

Leu

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr

Ser

Gly
300

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys

285
Pro

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270

Asn

Glu

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys

Leu

Leu

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr

Ser

1362



Lys Leu
305

Phe

Arg

Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

85
1362
DNA

<220>
<223>

<400> 85

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

Glu Thr

Ala

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Glu Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile

Ile Thr
430

Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgcccgat
tggatgaaat
aa

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<210> 86

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

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 86

Met
1
Tyr
Val
Tyr
His
65
Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe

Ile

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr

Asp

Lys Pro

Phe Thr
20

His Gly

35

Asp Ala

Gly Leu
His Ala
Lys Leu
100
Asn Ser
115
Leu His
Lys Gln
Leu Gly
Leu Thr
180
Glu Gln
195
Lys Glu
Ala Ala
Leu Thr
Ile Cys
260
Asp Phe
275
Phe Phe
Leu Glu
Thr Gly

Val Vval

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly

325
Met

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His

Asn

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile

Pro

Glu

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val

Gly

Thr
Leu
25

Val
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly

Leu

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys

330
Ala

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala

Glu

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile

Asn

Ala
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala

Val

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp

Leu

Arg

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys

335
Arg

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala

Leu



Ala Pro Arg
355
Ile Gly Glu
370
Lys Asp Lys
385
Glu Arg Ile

Ile Gly Gln

Gln Met Asp

435

Phe Ala Glu
450

<210> 87
<211> 1362
<212> DNA

340
Phe

Tyr
Ala
Ala
Ser
420
Glu

Val

Glu
Arg
Ser
Asn
405
Val

Met

Ala

Glu
Gly
Lys
390
Thr
Val

Phe

Arg
Val
375
Ala
Cys

Leu

Asp

<213> Artificial Sequence

<220>

Leu
360
Gly
Pro
Thr
Ala

Lys
440

345
Lys

Phe
Phe
Asp
Pro

425
Leu

His
Met
Asp
Leu
410

Pro

Glu

Ile
Trp
Gly
395
Gly
Tyr

Lys

Ala
Ala
380
Asn
Leu

Ile

Ala

Glu
365
Leu
Leu
Ile

Leu

Leu
445

350
Arg

Glu
Ser
Cys
Thr

430
Asp

Pro
Val
Val
Arg
415
Glu

Lys

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 87

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 88
<211> 453
<212> PRT

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcgaaag

gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgegc
cgtctggccc

gaatatcgtg
gcccecgtttg

ggactgattt
gaagcgcaga
gaagtggcegt

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat

aa

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 88

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala

Ile

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp

Pro

Gly
370

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg

355
Glu

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe

Tyr

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu

Arg

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn

Glu

Gly

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg

Val
375

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu

360
Gly

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys

Phe

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His

Met

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile

Trp

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn

Ala

Ala
380

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu

365
Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg

Glu

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg

Pro

Val

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu

Asn

Val



Lys
385
Glu

Asp Lys

Arg Ile

Ile Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

89
1362
DNA

<220>
<223>

<400> 89

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

90
453
PRT

<220>
<223>

Ala

Ser Lys Ala Pro Phe

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr Cys Thr Asp

Phe Asp Lys Leu

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Artificial Sequence

Asp Gly
395
Leu

410

Val Leu Ala Pro Pro Tyr Ile Leu

425

Glu Met

gcggaaactg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Asn Leu Ser

Thr
430
Ala Leu Asp

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgat
tggatgaaat
aa

Val Ser
400

Gly Leu Ile Cys Arg Pro

415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<400> 90

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu

Ile

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg

Gly

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile

Gln

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala

Ser

Gln
His
Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn

405
Val

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr

Val

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro

Thr

Ala

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp

Pro

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu

410
Pro

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly

Tyr

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn

Leu

Ile

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu

Ile

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser

Cys

Thr

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser

415
Glu

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400

Pro

Ala



420 425

430

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val

435
Phe Ala Glu Val Ala
450

440

<210>
<211>
<212>
<213>

91

1362

DNA

Artificial Sequence

<220>
<223>

<400> 91

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

<210>
<211>
<212>
<213>

92
453
PRT
Artificial Sequence

<220>
<223>

<400> 92

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

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

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Val
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly

395
Gly

Met

Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<210>
<211>
<212>
<213>

93
1362
DNA

<220>
<223>

<400> 93

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

94
453
PRT

<220>
<223>

<400> 94
Met Asn Lys
1
Tyr Ala Phe
Thr His
35
Leu Asp
50
Lys Gly

Val
Tyr

His

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Pro Gln
5

Thr His

20

Gly Glu

Ala Asn

Leu Ile

Artificial Sequence

Artificial Sequence

Ser Trp Glu
Met Pro Ser

Gly Pro Tyr

40

Ser Gly Leu
55

Asp Ala Ala

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtctgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Val
Phe

Lys

aa

Arg Ala Glu Thr
10
Arg Gln Arg Gly

Val Asp Val His

45

Asn Met Val Ala
60

Ala Gln Tyr Glu

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat

Variant of Transaminase enzyme from Vibrio fluvialis

Variant of Transaminase enzyme from Vibrio fluvialis

Val Ser Leu
15

Thr Met Val

30

Gly Arg Arg

Gly Phe Asp

Arg Phe Pro

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagc
gttcgataaa

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



65
Gly

Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

<210> 95

Tyr
Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<211> 1362
<212> DNA

Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

70
Tyr

Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr

Val

Phe

Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

Leu
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

75
Asp

Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly

Tyr

Lys

Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

80
Leu

Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<213> Artificial Sequence

<220>

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 95

atgaacaaac
cacatgccga
gtcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

96
453
PRT

<220>
<223>

<400> 96
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85
Leu Val

100

Met
Gly
Ser
Asp
70

Tyr

Glu

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtctgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Ser Trp Glu Thr

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

Val Ser

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgetgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys

Ser
90
Phe

Leu

Pro
105

Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgat
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg

110

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95

Val Phe

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Ile
Gln

Phe

<210> 97

Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

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

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415

Glu

Lys

Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<400> 97
atgaacaa
cacatgcc
atcgtgga
gcgggctt
ggctatca
gtggaagt
aacgaaac
cgtaaaat
accggcct
tgcccgca
ctggcccg
tttgcgga
gcgattct
ggctttgg
attattag
ccggaact
tttaccac
atgaacga
aaacatat
ctggaagt
gaacgtat
gtggttct
ctggaaaa

<210> 98
<211> 45
<212> PR

ac
ga
tg
tg
tg
ga
ca
tc
g8
tt
tg
ac
ga
tc
ca
ga
ag
ag
tg
g8
tg
g8
ag

3
T

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

<213> Artificial Sequence

<220>

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgctgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat

aa

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 98
Met Asn
1

Tyr Ala

Val Thr

Tyr Leu
50

His Lys

65

Gly Tyr

Ser Glu
Val Thr
Trp Phe

130
Thr Leu

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115

Leu

Lys

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His

Gln

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg

Ala

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu

135
His

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly

Gly

Thr
Leu
25

Ile
Phe
Lys
Leu
Pro
105
Asn

Lys

Ser

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu

Pro

Thr

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr

Gln

Ala

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys

140
Val

Ala
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg

Ser

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys

Ala

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile

Ser

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu

Leu

Met

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



145 150 155 160
Thr Gly Leu Gly 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 Ala 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 Vval 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 Val Gly Phe Met Trp Ala Leu Glu Val Vval
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
Ile 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> 99

<211> 1362

<212> DNA

<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 99

atgaacaaac cgcagagctg ggaaacgcgt gcggaagagg tgagcctgta tgcctttacc 60
cacatgccga gcctacgtca gcgtggcacc atggtggtaa cccatggecga aggcccgtat 120
gtcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggecctgtt taacatggtg 180
gcgggetttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240



ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

100
453
PRT

<220>
<223>

<400> 100
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys

180

Asn

Pro

Ser Lys

His Tyr

gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccccecgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185

Tyr

tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccggt
tggatgaaat
aa

Glu Glu Vval
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu

190

Gly

ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggecttt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175

Gly Glu

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val
Gln

Phe

<210>
<211>
<212>
<213>

Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

<220>

<223>

<400>

Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

101
1362
DNA
Artificial Sequence

101

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc

accggcecctgg

Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag

Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc

Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc

Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct

Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc

Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540



tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210> 102
<211> 453
<212> PRT

attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgeecggt
tggatgaaat
aa

tgtcgecgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 102
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195
Ile Gln Lys
210
Met

Val Ala

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro Pro

Glu Ala Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



225

Ala Ile Leu

Glu Vval Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 103
<211> 1362
<212> DNA

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

235

Tyr Asp Ile
250

Thr Gly

265

Ile

Asn

Ile Ser

Val Ile Leu
Glu
315

Ala

Ala Ile

Gly Cys
330
Leu Ala Glu
345
Lys

His Ile

Phe Met Trp

Phe Gly
395
Gly

Asp

Leu
410
Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 103

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtctgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat

cacctggggc

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg

120
180
240
300
360
420
480
540
600
660
720
780
840



attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 104
<211> 453
<212> PRT

gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

<213> Artificial Sequence

<220>

ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccggt
tggatgaaat
aa

gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 104
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly

260

Leu

Phe

Arg Lys

Gly Arg

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys

Ser
90
Phe

Leu

Pro
105
Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly

265

Asn

Glu Glu Vval
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255

Cys Val

900

960

1020
1080
1140
1200
1260
1320
1362



Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

105
1362
DNA

<220>
<223>

<400> 105

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg

Phe Thr

Phe Pro

Glu Thr

Pro

Val

Ala

Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc

Ile Ile Ser

Val Ile Leu
Glu
315

Ala

Ala Ile

Gly Cys

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

gcggaaactg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg

Ser Lys Asn

285
Gly Pro Glu
300
Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgecgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140



ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagec 1200
gaacgtattg cgaacacctg caccgatctg ggactgattt gcagcccgect gggccagagec 1260
gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt aa 1362

<210> 106
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 106

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala

Lys

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly

290
Arg

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe

Leu

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe

Glu

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr

Pro

Thr

Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu
10 15
Met Pro Ser Leu Arg Gln Arg Gly Thr Met Val
25 30
Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg
40 45
Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp
55 60
Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro
70 75 80
Tyr Gly Leu Met Ser Asp Gln Thr Val Met Leu
90 95
Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe
105 110
Ser Glu Ala Asn Glu Thr Met Val Lys Met Leu
120 125
Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu
135 140
Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met
150 155 160
Asn Ser Lys Phe Gly Leu Pro Leu Pro Gly Phe
170 175
Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
185 190
Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
200 205
Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro
215 220
Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln
230 235 240
Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp
250 255
Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val
265 270
Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr
280 285
Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser
295 300
Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly



305
Phe

Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

<210>
<211>
<212>
<213>

Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

<220>

<223>

<400>

Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

107
1362
DNA
Artificial Sequence

107

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

310
His

Asn
Glu
Gly
Lys
390
Thr

Val

Phe

Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

315
Ala

Glu
Ile
Trp
Gly
395
Gly

Tyr

Lys

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgegc
cgtctggccc

gaatatcgtg
gccccgtttg

ggactgattt
gaagcgcaga
gaagtggcegt

Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececgct
tggatgaaat

aa

Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

320
Ala

Leu
Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<210> 108
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 108

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe

Ile

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr

Asp

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu

Thr

Val

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly

Val
340

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly

325
Met

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His

Asn

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile

Pro

Glu

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val

Gly

Thr
Leu
25

Val
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly

Leu
345

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys

330
Ala

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala

Glu

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile

Asn

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala

Val

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp

Leu

Arg
350

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys

335
Arg

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala

Leu



Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

109
1362
DNA

<220>
<223>

<400> 109

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 110
<211> 453
<212> PRT

Phe Glu

Tyr Arg

Ala Ser

Glu
Gly

Lys

Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

Lys His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtaa
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Ala Glu
365

Leu

Arg

Ala
380
Asn

Glu

Leu Ser

Leu Ile

Ile Thr
430

Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggecctgta
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 110

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile

Lys

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly

370
Asp

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu

Lys

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr

Ala

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg

Ser

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu

Gly

Lys

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val

375
Ala

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly

Pro

Thr
Leu
25

Ile
Tyr
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe

Phe

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met

Asp

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile

Trp

Gly

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala

380
Asn

Ala
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365

Leu

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu

Ser

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro

Val

Val

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn

Val

Ser



385
Glu

Leu

Gln

Phe

<210>
<211>
<212>
<213>

Arg Ile Ala

Ser
420
Met Asp Glu
435
Ala Glu
450

Gly Gln

Val

111
1362
DNA

<220>

<223>

<400>
atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

111

112
453
PRT

<220>

<223>

<400>

112

Asn
405
Val
Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

390

395

400

Thr Cys Thr Asp Leu Gly Leu Ile Cys Ser Pro

410

415

Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala

425

430

Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val

440

Artificial Sequence

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

gcggaagagyg

atggtggtaa
gatgcgaaca

gcggcgaaag
gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgetgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgegc
cgtctggccc

gaatatcgtg
gccccgtttg

ggactgattt
gaagcgcaga

gaagtggcgt

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Met
Tyr
Val
Tyr
His
65

Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu

Ile

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg

Gly

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile

Gln

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala

Ser
420

Gln
His
Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn

405
Val

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr

Val

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro

Thr

Ala

Thr
Leu
25

Val
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp

Pro
425

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu

410
Pro

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly

Tyr

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn

Leu

Ile

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu

Ile

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser

Cys

Thr
430

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg

415
Glu

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400

Pro

Ala



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> 113

<211> 1362

<212> DNA

<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 113

atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc
cacatgccga gcctacgtca gcgtggcacc atggtggtaa cccatggcga aggcccgtat
atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggecctgtt caacatggtg
gcgggetttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg
ggctatcatg cgttttacgg cctgatgagc gatcagaccg tgatgctgtc tgaaaaactg
gtggaagtga gcccgtttga tagcggccgt gtgtttgtga ccaacagcgg cagcgaagceg
aacgaaacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa
cgtaaaattc tgaccctgaa gcaggcgtat catggctcca ccgcggtgag cgcgagcatg
accggcctgg gctataacag caaatttggec ctgccgectge cgggetttct gecatctgacc
tgcccgecatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt
ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggettt
tttgcggaac cggtgatgge tgcgggecggt gttattaccc cgccaaaagg ctattttcag
gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc
ggctttggtc gtaccggcaa cacctgggge tgcgtgacct atgattttac tccggatgceg
attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt
tttaccacag gcggccatcc ggtgggttgt gcgattgecge tgaaagcgat tgatgtggtg
atgaacgaag gcctggccga aaacgtgecgt cgtctggeccc cgegttttga agaacgtctg
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtgtgggctt tatgtgggceg
ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggtaacct gagcgtgagc
gaacgtattg cgaacacctg caccgatctg ggactgattt gcgcgccggt cgatcagagc
gtggttctgg caccgccgta cattctgacc gaagtacaga tggatgaaat gttcgataaa
ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt aa

<210> 114
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 114

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

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val
Gln

Phe

Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Asp

Met

Ala
450

35
Asp

Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

40
Leu

Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

45
Ala

Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ala
415
Glu

Lys

Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Val

Val



<210>
<211>
<212>
<213>

115
1362
DNA

<220>
<223>

<400> 115

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

116
453
PRT

<220>
<223>

<400> 116
Met Asn Lys
1
Tyr Ala Phe
Val Thr His

35
Leu Asp
50

Lys Gly

Tyr

His
65

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Pro Gln
5

Thr His

20

Gly Glu

Ala Asn

Leu Ile

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtctgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Ser Trp Glu
Met Pro Ser

Gly Pro Tyr

40

Ser Gly Leu

55

Asp Ala Ala
70

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala
10

Leu Arg Gln
25
Ile Val Asp

Phe Asn Met

Ala Gln
75

Lys

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccggt
tggatgaaat
aa

Glu Ala

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Val Ser Leu

15

Arg Gly Thr Met Val

30

Val His

45

Val Ala
60

Tyr Glu

Gly Arg Arg
Gly Phe Asp

Arg Phe Pro

80

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val
Gln

Phe

Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<21e> 117
<211> 1362
<212> DNA
<213> Artificial Sequence

Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Leu
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu

Ala

Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<220>

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 117
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 118
<211> 453
<212> PRT

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

<213> Artificial Sequence

<220>

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat

aa

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 118
Met Asn Lys
1

Tyr Ala Phe

Val Thr His
35
Tyr Leu Asp
50
His Lys Gly
65
Gly Tyr His

Ser Glu Lys

Val Thr Asn

Pro Gln
5

Thr His

20

Gly Glu

Ala Asn
Leu Ile

Ala Phe
85

Leu Val

100

Ser Gly

Ser
Met
Gly
Ser
Asp
70

Tyr

Glu

Ser

Trp
Pro
Pro
Gly
55

Ala
Gly

Val

Glu

Glu
Ser
Tyr
40

Leu
Ala
Arg

Ser

Ala

Thr
Leu
25

Ile
Phe
Lys
Met
Pro

105
Asn

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe

Glu

Ala
Gln
Asp
Met
Gln
75

Asp

Asp

Thr

Glu
Arg
Val
Val
60

Tyr
Gln

Ser

Met

Thr
Gly
His
45

Ala
Glu
Thr

Gly

Val

Val
Thr
30

Gly
Gly
Arg
Val
Arg

110
Lys

Ser
15

Met
Arg
Phe
Phe
Met
95

Val

Met

Leu
Val
Arg
Asp
Pro
80

Leu

Phe

Leu

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Ile
Gln

Phe

<210>
<211>
<212>
<213>

Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

<220>

<223>

<400>

115
Leu

Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

119
1362
DNA
Artificial Sequence

119

His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

120
Gly

Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Met

Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

125
Arg

Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

120
453
PRT

<220>
<223>

<400> 120
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn

115

Trp Tyr Leu
130

Thr Leu

145

Lys

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Ser Trp Glu Thr

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala

155

Ser

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu

Met
160

Ser

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Thr Gly Leu Gly Tyr Asn Ser Lys
165
Leu His Leu Thr Cys Pro His Tyr
180
Thr Glu Glu Gln Phe Val Ala Arg
195 200
Ile Gln Lys Glu Gly Ala Asp Thr
210 215
Val Met Ala Ala Gly Gly Val Ile
225 230
Ala Ile Leu Thr Ile Leu Arg Lys
245
Glu Val Ile Cys Gly Phe Gly Arg
260
Thr Tyr Asp Phe Thr Pro Asp Ala
275 280
Ala Gly Phe Phe Pro Val Gly Ala
290 295
Lys Arg Leu Glu Thr Ala Ile Glu
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 Val Gly
370 375
Lys Asp Lys Ala Ser Lys Ala Pro
385 390
Glu Arg Ile Ala Asn Thr Cys Thr
405
Ile Gly Gln Ser Val Val Leu Ala
420
Gln Met Asp Glu Met Phe Asp Lys
435 440
Phe Ala Glu Val Ala
450

<21e> 121
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>

Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Gly Phe
175
Gly Glu

Glu Thr
Glu Pro

Phe Gln
240

Ser Asp

255

Cys Val

Leu Thr
Leu Ser

His Gly
320

Lys Ala

335

Arg Leu

Pro Asn

Val val

Val Ser
400

Arg Pro

415

Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 121
atgaacaaac cgcagagctg ggaaacgcgt
cacatgccga gcctacgtca gcgtggcacc

gcgggetttg atcataaagg cctgattgat
ggctatcatg cgttttacgg ccgtatgagc

gcggaaactg tgagcctgta
atggtggtaa cccatggcga
atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggecctgtt
gcggcgaaag cgcagtatga
gatcagaccg tgatgctgtc

tgcctttacc 60
aggcccgtat 120
taacatggtg 180
acgttttccg 240
tgaaaaactg 300



gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 122
<211> 453
<212> PRT

gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcecgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

ccaacagcgg

cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgat
tggatgaaat
aa

cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 122
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180

Gln Phe

Asn

Pro

Val

Ser Lys

His Tyr

Ala Arg

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Glu Thr Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly

Glu Leu

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Ile Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 123
<211> 1362
<212> DNA

Glu Gly

Ala Gly

Ala

Gly

200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 123

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc

accggectgg
tgcccgcatt

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg

tgagcctgta
cccatggcga
gcggectgta
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt

120
180
240
300
360
420
480
540
600



ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 124
<211> 453
<212> PRT

<213>

<220>

<223>

<400> 124

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile

Val
225

Asn Lys
Ala Phe

Thr His
35

Leu Asp

50

Lys Gly

Tyr His
Glu Lys

Thr Asn
115

Tyr Leu

130

Leu Lys

Gly Leu
His Leu

Glu Glu
195

Gln Lys

210

Met Ala

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu

Ala

aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly

Gly

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val

Ala

Gly
230

Artificial Sequence

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp

215
Val

aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr

Ile

aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr
Leu
25

Ile
Tyr
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu

Ile

Thr

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala

Pro

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg

Gly

Pro
235

cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececggt
tggatgaaat

aa

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe

220
Lys

Ala
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe

Gly

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala

Tyr

tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu

Phe

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr

Pro

Gln
240

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Ala Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

125
1362
DNA

<220>
<223>

<400> 125

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gggggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt

Tyr Asp Ile
250

Thr Gly

265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

gcggaaactg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt

Ser
255
Cys

Asp
Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900



ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 126
<211> 453
<212> PRT

gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccggt
tggatgaaat
aa

tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 126
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn

115

Trp Tyr Leu
130

Thr Leu

145

Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gly Ala

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

Gln Ser Trp Glu Thr

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260

Phe Thr

Leu

Phe

Pro

Arg Lys

Gly Arg

Asp Ala

Arg Ala
10

Leu Arg Gln
25
Val

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Glu Thr Vval

Thr
30
Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270
Asn

Ser Lys

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

960

1020
1080
1140
1200
1260
1320
1362



Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val
Gln

Phe

<210>
<211>
<212>
<213>

Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

<220>

<223>

<400>

275
Phe

Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

127
1362
DNA
Artificial Sequence

127

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg

Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa

Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

280
Ala

Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa

Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

gcggaaactg

Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Met

atggtggtaa
gatgcgaaca

gcggcgaaag
gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag
attgaagcga

gcgattgegc
cgtctggccc

gaatatcgtg
gccccgtttg

Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

285
Pro

Phe

Ala

Val

Glu

365

Leu

Leu

Ile

Leu

Leu
445

Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggcectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct

Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc

Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200



gaacgtattg cgaacacctg caccgatctg ggactgattt gccgcccgat tggccagagec 1260
gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaagg cgctggataa agtgtttgcg gaagtggcgt aa 1362

<210> 128
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 128
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 Val 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
Ala 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 Glu Thr Met Val Lys Met Leu
115 120 125
Trp Tyr 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 Gly 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 Ala 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

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Ile Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

129
1362
DNA

<220>
<223>

<400> 129

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggtaacct
gcgecgecggt
tggatgaaat
aa

Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
tccggatgcg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
cgatcagagc
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<210> 130
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 130
Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val

1
Tyr

Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile

Ala

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp

Pro

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val

Arg

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val

340
Phe

5
His

Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325

Met

Glu

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn

Glu

Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro

Glu

Arg

Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly

Leu

Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu

345
Lys

10
Arg

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala

His

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu

Ile

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile

Asn

Ala

Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val

Glu

Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg

350
Arg

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg

Pro

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala

Leu

Asn



355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Asp Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

131
1362
DNA

<220>
<223>

<400> 131

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 132
<211> 453
<212> PRT

Tyr
Ala
Ala
Ser
420
Glu

Val

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Arg Gly Val

375

Ser Lys Ala
390

Asn Thr
405

Val

Cys

Val Leu

Met Phe Asp

Ala

Artificial Sequence

<213> Artificial Sequence

360
Gly

Pro
Thr
Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Phe Met
Phe Asp

Asp Leu
410

Pro Pro

425

Leu Glu

Trp
Gly
395
Gly
Tyr

Lys

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgcegc
cgtctggccc

gaatatcgtg
gcccecgtttg

ggactgattt
gaagcgcaga
gaagtggcegt

Ala
380
Asn
Leu

Ile

Ala

365
Leu

Leu

Ile

Leu

Leu
445

Glu
Ser
Cys
Thr

430
Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececggt
tggatgaaat

aa

Val Vval

Val Ser
400
Ala Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 132
Met Asn Lys Pro

1
Tyr

Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile

Lys
385

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly

370
Asp

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu

Lys

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr

Ala

Gln Ser Trp Glu Thr

5
His

Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg

Ser

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly

Lys
390

Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val

375
Ala

Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly

Pro

Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe

Phe

Arg Ala Glu

10
Arg

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met

Asp

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp

Gly
395

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala

380
Asn

Ala
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365

Leu

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu

Ser

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro

Val

Val

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn

Val

Ser
400



Glu Arg Ile
Val Gly Gln

Gln Met Asp

435

Phe Ala Glu
450

<210>
<211>
<212>
<213>

133
1362
DNA

<220>
<223>

<400> 133

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

134
453
PRT

<220>

<223>

<400> 134

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Artificial Sequence

410

425

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat
aa

Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro

415

Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala
430
Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Tyr
Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Ile

Gln

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln

Asp

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser

420
Glu

His
Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys

Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

10
Arg

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu

Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

15
Met

Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



435

Phe Ala Glu Val Ala

450

<210>
<211>
<212>
<213>

135
1362
DNA

<220>
<223>

<400> 135

atgaacaaac
cacatgccga
gtcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

136
453
PRT

<220>
<223>

<400> 136

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggcttt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

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 Val Val Asp Val His Gly Arg Arg

35

40

45

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Ile
Gln

Phe

Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<210>
<211>
<212>
<213>

<220>

<223>

<400>
atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

<220>

<223>

<400>

Met
1
Tyr

Val
Tyr
His

65
Gly

Asn
Ala
Thr
Leu
50

Lys

Tyr

137
1362
DNA
Artificial Sequence

137

138
453
PRT
Artificial Sequence

138

Pro Gln
5

Thr His

20

Gly Glu

Lys
Phe
His

35
Asp

Ala Asn
Gly Leu Ile

His Ala Phe

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Ser
Met
Gly
Ser
Asp

70
Tyr

Trp
Pro
Pro
Gly
55

Ala

Gly

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Glu
Ser
Tyr
40

Leu

Ala

Arg

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Val
Phe
Lys

Met

Arg
10

Arg
Val
Asn

Ala

Ser

aa

Ala Glu Thr

Gln Arg Gly
His
45
Ala

Asp Val

Met Val
60
Gln Tyr
75

Asp

Glu

Gln Thr

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgat
tggatgaaat

Val
Thr
30

Gly
Gly
Arg

Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe

Met

Leu
Val
Arg
Asp
Pro

80
Leu

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Ile

Gln

Phe

Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 139
<211> 1362
<212> DNA
<213> Artificial Sequence

Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

85
Val

Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

90
Phe

Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

95
Val

Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<220>

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 139
atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210>
<211>
<212>
<213>

140
453
PRT

<220>
<223>

<400> 140
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn

115

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85
Leu Val
100

Ser Gly

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu

Ser

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgctgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala

120

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys

Ser
90
Phe

Leu

Pro
105
Asn

Asp

Glu Thr

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

Glu Ala val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys

125

Met

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



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 Gly 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 Ala 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 Val Gly Phe Met Trp Ala Leu Glu Val Vval
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 Met Ala Leu Asp Lys Val
435 440 445
Phe Ala Glu Val Ala
450

<21e> 141
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 141
atgaacaaac cgcagagctg ggaaacgcgt gcggaaactg tgagcctgta tgcctttacc 60



cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 142
<211> 453
<212> PRT

<213>

<220>

<223>

<400> 142

Met
1
Tyr

Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr

145
Thr

Asn Lys
Ala Phe

Thr His
35

Leu Asp

50

Lys Gly

Tyr His
Glu Lys
Thr Asn

115
Phe Leu

130
Leu Lys

Gly Leu

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln

Gly

gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala

Tyr

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr

150
Asn

Artificial Sequence

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His

Ser

gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly

Lys

atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys

Ser

Phe

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro

Thr

Gly

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala

155
Leu

cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccggt
tggatgaaat

aa

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val

Pro

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg

Ser

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala

Pro

aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile

Ser

Gly

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met

160
Phe

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 143
<211> 1362
<212> DNA

165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Pro
Val
Ala

Gly

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

170
Trp Arg
185

Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

Glu Glu
190

Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 143

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg

gtggaagtga

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtctgagc
tagcggccgt

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg

cagcgaagcg

120
180
240
300
360



aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 144
<211> 453
<212> PRT

<213>

<220>

<223>

<400> 144

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr

Leu

Thr

Asn Lys
Ala Phe

Thr His
35

Leu Asp

50

Lys Gly

Tyr His
Glu Lys

Thr Asn
115

Tyr Leu

130

Leu Lys

Gly Leu
His Leu

Glu Glu
195

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr

180
Gln

tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys

Phe

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn

Pro

Val

Artificial Sequence

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His

Ala

gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr

Arg
200

ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr
Leu
25

Ile
Phe
Lys
Leu
Pro
105
Asn
Lys
Ser
Phe
Trp

185
Leu

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg

Ala

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu

Tyr

Arg

cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgeccgat
tggatgaaat

aa

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro

Gly

Glu

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu

Glu

Leu
205

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu

190
Glu

accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly

Glu

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu

Thr

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Ile Gln
210

Met

Lys

Val
225
Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Ile Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

145
1362
DNA

<220>
<223>

<400> 145

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg

Glu Gly

Ala Gly

Ala

Gly

Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggceyg

Phe
220
Lys

Phe Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt

60

120
180
240
300
360
420
480
540
600
660



tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 146
<211> 453
<212> PRT

cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat
aa

ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 146
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile

Leu

Arg Lys

Thr Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro

Tyr Asp

Glu Thr Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240

Ser Asp

720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Glu Vval Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Ile Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 147
<211> 1362
<212> DNA

245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Phe

Pro

Val

Ala

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

Thr Gly
270

Asn

Trp
Ser Lys
285
Gly Pro Glu
300
Glu

Phe Asp

Ile Ala Leu

Asn Val Arg
350
Glu Arg
365

Leu

Ala
Ala Glu
380
Asn

Leu Ser

Leu Ile Cys
Thr
430

Asp

Ile Leu

Ala Leu

445

255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 147
atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga

tgagcctgta
cccatggcga
gcggectgta
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 148
<211> 453
<212> PRT

gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

<213> Artificial Sequence

<220>

gcgattgcegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 148
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260

Phe Thr

Leu

Phe

Pro

Arg Lys

Gly Arg

Ala
280

Asp

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Tyr Asn Met

Ala Gln
75
Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Glu Ala val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270
Asn

Ser Lys

285

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Val

Leu Thr

1020
1080
1140
1200
1260
1320
1362



Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

149
1362
DNA

<220>
<223>

<400> 149

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

Phe Pro

Glu Thr

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg

Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly Ala Val Ile Leu

295

Ile Glu Ala Ile Glu

315

Pro Val Gly Cys Ala

330
Glu Leu Ala Glu
345

Lys

Gly

Leu His Ile
360

Gly

Arg
Val Phe
375
Ala

Met Trp

Pro Phe Asp Gly

395
Thr Leu Gly
410

Pro

Cys Asp

Ala Pro
425
Leu

Leu Tyr

Glu Met

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt

Gly Pro Glu

300
Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgeecgct

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260



gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaagg cgctggataa agtgtttgcg gaagtggcgt aa 1362

<210> 150
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<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 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
Ala 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 Glu Thr Met Val Lys Met Leu
115 120 125
Trp Tyr 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 Gly 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 Ala 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 Vval 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



Ile Asp Val

Ala Pro Arg
355
Ile Gly Glu
370
Lys Asp Lys
385
Glu Arg Ile

Leu Gly Gln

Gln Met Asp

435

Phe Ala Glu
450

<210> 151
<211> 1362
<212> DNA

Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

325
Met

Glu
Arg
Ser
Asn
405
Val

Met

Ala

Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Glu
Arg
Val
375
Ala
Cys

Leu

Asp

<213> Artificial Sequence

<220>

Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

330
Ala

His
Met
Asp
Leu
410

Pro

Glu

Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
350
Arg
Glu
Ser

Cys

Thr
430
Asp

335
Arg

Pro
Val
Val
Arg
415
Glu

Lys

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 151

atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210> 152

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtctgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgcegc
cgtctggccc

gaatatcgtg
gccccgtttg

ggactgattt
gaagcgcaga
gaagtggcegt

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgat
tggatgaaat

aa

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Leu
Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



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

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 152
Asn Lys Pro

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile

Ala

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp

Pro

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val

Arg
355

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val

340
Phe

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met

Glu

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn

Glu

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro

Glu

Arg

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly

Leu
360

Thr
Leu
25

Ile
Phe
Lys
Leu
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu

345
Lys

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala

His

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu

Ile

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile

Asn

Ala

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val

Glu
365

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg

350
Arg

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg

Pro

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala

Leu

Asn



Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Ile Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

153
1362
DNA

<220>
<223>

<400> 153

atgaacaaac
cacatgaaga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgggetgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

154
453
PRT

<220>

Tyr

Ala Ser

Arg Gly Vval

Lys

Gly
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Artificial Sequence

Phe Met Trp

Phe Asp Gly
395
Leu Gly

410
Pro Pro
425

Leu

Asp
Tyr

Glu Lys

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Ala
380
Asn

Leu Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttat
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atgataacct
gccgteccggt
tggatgaaat
aa

Val val

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
tccggatgcg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
cgatcagagc
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 154
Asn Lys Pro

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys

385
Glu

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp

Arg

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys

Ile

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala

Ala

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Ile
Pro
Thr
Gly
325
Met
Glu
Arg

Ser

Asn

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys

390
Thr

Trp
Lys
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala

Cys

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly

Pro

Thr

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe

Asp

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met

Asp

Leu

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Asp

395
Gly

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380

Asn

Leu

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu

Leu

Ile

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu

Ser

Cys

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val

Arg

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser

400
Pro



405 410 415
Val Asp 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> 155

<211> 1362

<212> DNA

<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 155

atgaacaaac cgcagagctg ggaaacgcgt gcggaagagg tgagcctgta tgcctttacc
cacatgccga gcctacgtca gecgtggcacc atggtggtaa cccatggcga aggcccgtat
gtcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggecctgtt taacatggtg
gcgggectttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg
ggctatcatg cgttttacgg ccgtctgagc gatcagaccg tgatgctgtc ggaaaaactg
gtggaagtga gcccgtttga tagcggccgt gtgtttgtga ccaacagcgg cagcgaagceg
aacgaaacca tggtgaaaat gctgtggttc ctgcatcgtg cggaaggcaa accgcagaaa
cgtaaaattc tgaccctgaa gcaggcgtat catggctcca ccgecggtgag cgcgagcatg
accggcctgg gctataacag caaatttggec ctgccgetge cgggetttct gecatctgacc
tgcccgecatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt
ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcettt
tttgcggaac cggtgatgge tgcgggecggt gttattaccc cgccaaaagg ctattttcag
gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc
ggctttggtc gtaccggcaa cacctgggge tgcgtgacct atgattttac cccggatgeg
attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt
tttaccacag gcggccatcc ggtgggttgt gcgattgcge tgaaagcgat tgatgtggtg
atgaacgaag gcctggccga aaacgtgegt cgtctggeccc cgecgttttga agaacgtctg
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtgtgggctt tatgtgggcg
ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc
gaacgtattg cgaacacctg caccgatctg ggactgattt gccgcccggt tggccagagc
gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa
ctggaaaagg cgctggataa agtgtttgcg gaagtggcgt aa

<210> 156
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 156
Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Glu Val Ser Leu
1 5 10 15

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Tyr
Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val

Gln

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly

370
Asp

Gly

Met

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln

Asp
435

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser

420
Glu

His
Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Leu
25

Val
Phe
Lys
Leu
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



Phe Ala Glu Val Ala
450

<210> 157
<211> 1362
<212> DNA

<213> Artificial Sequence

<220>

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 157

atgaacaaac cgcagagctg
cacatgccga gcctacgtca
atcgtggatg tgcatggccg
gcgggetttg atcataaagg
ggctatcatg cgttttacgg
gtggaagtga gcccgtttga
aacgaaacca tggtgaaaat
cgtaaaattc tgaccctgaa
accggcctgg gctataacag
tgcccgecatt attggcgtta
ctggcccgtg aactggaaga
tttgcggaac cggtgatggc
gcgattctga ccatcctgeg
ggctttggtc gtaccggcaa
attattagca gtaaaaacct
ccggaactga gcaaacgtct
tttaccacag gcggccatcc
atgaacgaag gcctggccga
aaacatattg cggaacgtcc
ctggaagtgg tgaaagataa
gaacgtattg cgaacacctg
gtggttctgg caccgccgta
ctggaaaagg cgctggataa

<210> 158
<211> 453
<212> PRT

<213> Artificial Sequence

<220>

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

gcggaagegg tgagcctgta tgcctttacc
atggtggtaa cccatggcga aggcccgtat
gatgcgaaca gcggcctgtt taacatggtg
gcggcgaaag cgcagtatga acgttttcecg
gatcagaccg tgatgctgtc ggaaaaactg
gtgtttgtga ccaacagcgg cagcgaagcg
ctgcatcgtg cggaaggcaa accgcagaaa
catggctcca ccgcggtgag cgcgagcatg
ctgccgectge cgggetttct gecatctgacc
ggcgaaaccg aagaacagtt tgtcgcgcegt
aaggaaggcg cggataccat tgcgggcttt
gttattaccc cgccaaaagg ctattttcag
attccggtga tcagcgatga agtgatttgc
tgcgtgacct atgattttac cccggatgcg
ttttttccag taggagcggt gattttgggg
attgaagcga tcgaagaatt tgatcatggt
gcgattgcge tgaaagcgat tgatgtggtg
cgtctggeccc cgecgttttga agaacgtctg
gaatatcgtg gtgtgggctt tatgtgggcg
gccccgtttg atggcaacct gagcgtgagc
ggactgattt gcagcccggt tggccagagc
gaagcgcaga tggatgaaat gttcgataaa
gaagtggcgt aa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 158

Met Asn Lys Pro Gln

1 5

Tyr Ala Phe Thr His

20

Val Thr His Gly Glu
35

Tyr Leu Asp Ala Asn

Ser Trp Glu
Met Pro Ser
Gly Pro Tyr

40
Ser Gly Leu

Thr Arg Ala Glu Ala 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

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val
Gln

Phe

50
Lys

Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 159

Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

55
Ala

Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

60
Tyr

Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<211>
<212>
<213>

1362
DNA

<220>
<223>

<400> 159
atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

160
453
PRT

<220>
<223>

<400> 160
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro Se
Thr
20
Gly

Me

Glu Gl

Ala Asn Se

Ile As

70
Ty

Leu

Ala Phe

85

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

r Trp Glu

t Pro Ser

Pro Tyr
40

Gly Leu

55

Ala Ala

y

r

p

r Gly Leu

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys

Met Ser

90

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececgct
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu

95

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 161
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>

Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 161
atgaacaaac
cacatgccta
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgcgcectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

162
453
PRT

<220>
<223>

<400> 162
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn

115
Leu

Trp Phe

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100

Ser

His

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Gln
5
His
Glu
Cys
Ile
Phe
85
Val
Gly

Arg

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu

Ser

Ala

Artificial Sequence

Trp
Pro
Pro
Gly
55

Ala
Gly
Val

Glu

Glu

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala

120
Gly

gcggaaaccg
atggtggtaa

gatgcgtgta
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcacaga
gaagtggcgt

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105

Asn

Lys

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu

Pro

Ala
Gln
Asp
Met
Gln
75

Asp
Asp

Thr

Gln

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaggaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atgataacct
gcecgteccggt
tggatgaaat
aa

Glu Thr Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110
Met Val Lys
125
Arg

Lys Lys

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
tccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
cggtcagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met

Ile

Leu
Val
Arg
Asp
Pro
80

Leu
Phe

Leu

Leu

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



130 135 140
Thr Leu Lys Gln Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met
145 150 155 160
Thr Ala Leu Gly 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 Ala 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 Vval 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 Val Gly Phe Met Trp Ala Leu Glu Val Vval
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Asp 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
Val 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> 163

<211> 1362

<212> DNA

<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 163
atgaacaaac cgcagagctg ggaaacgcgt gcggaagagg tgagcctgta tgcctttacc 60
cacatgccga gcctacgtca gcgtggcacc atggtggtaa cccatggecga aggcccgtat 120



atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

164
453
PRT

<220>
<223>

<400> 164
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

tcgttatctg
cctgattgat
ccgtctgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
Ccaaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr

165

Asn

Ser Lys

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys

Ser
90
Phe

Leu

Pro
105
Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser

Phe Gly

170

gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccggt
tggatgaaat
aa

Glu Glu Vval
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 165
<211> 1362
<212> DNA

Thr
180
Gln

Cys
Phe
Glu Gly

Ala Gly

Pro
Val
Ala

Gly

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

Trp
185
Leu

Arg Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

Glu Glu
190

Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala
Gly

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 165

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttt

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa

120
180
240
300
360
420



cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 166
<211> 453
<212> PRT

tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgat
tggatgaaat
aa

cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 166
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195
Lys

Ile Gln

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Asn

Pro

Val

Ala

Ser Lys

His Tyr

Ala Arg
200

Asp Thr

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Glu Thr Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe

Phe Ala

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



210
Val Met
225

Ala

Ala

Ile Leu

Glu Vval Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Ile Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 167
<211> 1362
<212> DNA

Ala Gly

Gly

215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

Thr Pro
235

Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

220

Lys Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 167
atgaacaaac
cacatgccta
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgcgcectgg
tgcccgcatt
ctggcccgtg
tttgcggaac

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga

cggtgatggc

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag

tgcgggegsgt

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgetgce
ggcgaaaccg
aaggaaggcg
gttattaccc

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag

120
180
240
300
360
420
480
540
600
660
720



gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 168
<211> 453
<212> PRT

ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

caaatatgat

cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

<213> Artificial Sequence

<220>

attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

tcagcgatga
atgattttac
taggagcggt
tcgaggaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atgataacct
gcgegecggt
tggatgaaat
aa

agtgatttgc
tccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
cggtcagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 168
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Ala Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile

245

Leu

Arg Lys

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro

Tyr Asp

250

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp

255

780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

169
1362
DNA

<220>
<223>

<400> 169
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag

Cys
260
Phe

Gly
Thr
Phe Pro

Glu Thr

Phe

Pro

Val

Ala

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt

Thr
265
Ile

Gly Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Asp
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu Glu

380

Asn

Leu Ser

Leu Ile

Thr
430
Asp

Ile Leu

Ala Leu
445

tgagcctgta
cccatggcga
gcggecctgta
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat

Cys Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Ala Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt

tgatgtggtg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020



atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 170
<211> 453
<212> PRT

gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

cgcgttttga agaacgtctg
gtgtgggctt tatgtgggceg
atggcaacct gagcgtgagc
gccgeeccggt tggccagagc
tggatgaaat gttcgataaa
aa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 170
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn

115

Trp Tyr Leu
130

Thr Leu

145

Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Vval Ile

Thr Tyr Asp

275
Phe

Ala Gly

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Leu

Phe

Pro

Val

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Tyr Asn Met

Ala Gln
75
Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Glu Thr Val Ser Leu

15
Thr Met
30

Gly

Arg Gly Val
His
45
Ala

Val Arg Arg
Val
60

Tyr

Gly Phe Asp

Glu Phe Pro
80

Leu

Arg

Gln Thr Val Met

95
Ser Gly Arg Val Phe
110
Met Val Lys
125

Arg

Met Leu

Lys Ile Leu
140

Val

Lys
Ala Met
160
Phe

Ser Ser

Pro Leu Pro Gly

175
Glu Glu Gly
190

Glu

Gly Glu

Glu Leu Glu Thr
205

Phe Phe

220

Lys

Ala Glu Pro

Phe Gln
240

Asp

Gly Tyr

Val Ile Ser
255

Cys

Pro

Thr Trp Gly Val

270

Ser Lys Asn Leu Thr

285

Gly Pro Glu Leu Ser

1080
1140
1200
1260
1320
1362



Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val
Gln

Phe

<210>
<211>
<212>
<213>

290
Arg

Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

<220>

<223>

<400>

Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

171
1362
DNA
Artificial Sequence

171

atgaacaaac
cacatgccta
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg

Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta

Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

295
Ile

Pro
Glu
Arg
Val
375
Ala
Cys
Leu

Asp

Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc

Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

gcggaaaccg
atggtggtaa

gatgcgaaca

gcggcgaaag
gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattatcc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgegc
cgtctggccc

gaatatcgtg
gccccgtttg

ggactgattt
gaagcacaga

300
Glu

Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Phe

Ala

Val

Glu

365

Leu

Leu

Ile

Leu

Leu
445

Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcggggaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggtaacct
gccgtccggt
tggatgaaat

His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
cggtcagagc
gttcgataaa

Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320



ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt aa 1362

<210> 172
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 172
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 Glu 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 Gly 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 Ala Ala Gly Gly Val Ile Ile 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 Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

173
1362
DNA

<220>
<223>

<400> 173

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 174
<211> 453

Val
340
Phe

Met
Glu
Tyr Arg

Ala Ser

Asn
Glu
Gly

Lys

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgeecggt
tggatgaaat
aa

Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 174

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala

Ile

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp

Pro

Gly

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg

355
Glu

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe

Tyr

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met

Glu

Arg

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn

Glu

Gly

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu

Arg

Val

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu

360
Gly

Thr
Leu
25

Val
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys

Phe

Arg Ala Glu

10
Arg

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His

Met

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu

Ile

Trp

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn

Ala

Ala

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu

365
Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg

Glu

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg

Pro

Val

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu

Asn

Val



Lys
385
Glu
Val
Gln

Phe

<210>
<211>
<212>
<213>

370
Asp Lys

Arg Ile

Gly Gln

Met Asp
435
Ala Glu

450

175
1362
DNA

<220>

<223>

<400>

175

atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210>
<211>
<212>
<213>

176
453
PRT

<220>

<223>

Ala
Ala
Ser
420
Glu

Val

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

375

Ser Lys Ala
390

Asn Thr Cys

405

Val Val Leu

Met Phe Asp

Ala

Artificial Sequence

Artificial Sequence

Pro
Thr
Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Phe

Asp

Asp

Leu
410

380
Gly Asn
395
Gly Leu

Leu

Ile

Pro Pro Tyr Ile Leu

425
Leu

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Glu

Lys Ala

aa

Leu
445

tgagcctgta
cccatggcga
gcggectgta
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat

Ser Val Ser
400
Cys Arg Pro
415
Thr Glu Ala
430
Asp Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<400> 176
Met Asn Lys

1
Tyr

Val
Tyr
His
65

Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys

385
Glu

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp

Arg

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys

Ile

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala

Ala

Gln
His
Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg

Ser

Asn
405

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys

390
Thr

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala

Cys

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly

Pro

Thr

Thr
Leu
25

Ile
Tyr
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe

Asp

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp

Leu
410

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly

395
Gly

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380

Asn

Leu

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu

Leu

Ile

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu

Ser

Cys

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val

Ser
415

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser

400
Pro



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 Met Ala Leu Asp Lys Val

435

Phe Ala Glu Val Ala

450

<210>
<211>
<212>
<213>

177
1362
DNA

<220>
<223>

<400> 177
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210>
<211>
<212>
<213>

178
453
PRT

<220>

<223>

<400> 178

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttc
gggggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Artificial Sequence

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgececggt
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

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

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val
Gln

Phe

Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala

His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

20
Gly

Ala
Leu
Ala
Leu
100
Ser
His
Gly
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

25
Ile

Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Met

Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

30
Gly

Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



450

<210>
<211>
<212>
<213>

179
1362
DNA

<220>
<223>

<400> 179
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

180
453
PRT

<220>
<223>

<400> 180

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Met Asn Lys Pro Gln Ser Trp Glu

1

5

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgetgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Thr Arg Ala Glu Ala Val Ser Leu

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

Tyr Leu Asp Ala Asn Ser Gly Leu

50

55

45

Phe Asn Met Val Ala Gly Phe Asp

60

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 181
<211> 1362

Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<212> DNA

<213>

<220>

<223>

<400> 181
atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 182
<211> 453
<212> PRT

<213>

<220>

<223>

<400> 182

Met
1
Tyr
Val
Tyr
His
65
Gly

Ser

Asn Lys
Ala Phe

Thr His
35

Leu Asp

50

Lys Gly

Tyr His

Glu Lys

Pro
Thr
20

Gly
Ala
Leu

Ala

Leu

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Gln
5

His
Glu
Asn
Ile
Phe

85
Val

Ser
Met
Gly
Ser
Asp
70

Tyr

Glu

Artificial Sequence

Artificial Sequence

Trp
Pro
Pro
Gly
55

Ala
Gly

Val

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Glu
Ser
Tyr
40

Leu
Ala

Leu

Ser

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Val
Phe
Lys

Met

Pro

Arg
10

Arg
Val
Asn
Ala
Ser

90
Phe

Ala
Gln
Asp
Met
Gln
75

Asp

Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat

aa

Glu
Arg
Val
Val
60

Tyr
Gln

Ser

Ala
Gly
His
45

Ala
Glu
Thr

Gly

Val
Thr
30

Gly
Gly
Arg
Val

Arg

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe
Met

95
Val

Leu
Val
Arg
Asp
Pro
80

Leu

Phe

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 183
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

100
Ser

His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

105
Asn

Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Met

Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

110
Lys

Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<400> 183

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210>
<211>
<212>
<213>

184
453
PRT

<220>
<223>

<400> 184
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu

130

Trp

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu

Ser

Ala

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly

135

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccggt
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140

Lys

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Thr Leu Lys Gln Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met
145 150 155 160
Thr Gly Leu Gly 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 Ala 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 Val Gly Phe Met Trp Ala Leu Glu Val Vval
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 Ser Pro
405 410 415
Val 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 Met Ala Leu Asp Lys Val
435 440 445
Phe Ala Glu Val Ala
450

<210> 185

<211> 1362

<212> DNA

<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 185

atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60
cacatgaaga gcctacgtca gcgtggcacc atggtggtaa cccatggcga aggcccgtat 120
atcgtggatg tgcatggccg tcgttatctg gatgcgtgta gcggecctgtt caacatggtg 180



gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgggetgg
tgcccgceatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 186
<211> 453
<212> PRT

atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcacaga
gaagtggcgt

cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcggggaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcecgteccggt
tggatgaaat
aa

acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
cgatcagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 186
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Pro

5
Thr His
20
Gly Glu

Ala Cys

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser Trp
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Glu

Lys Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165

Thr Cys

Asn

Pro

Ser Lys

His Tyr

Thr Arg Ala
10

Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Arg

Trp Tyr

Glu Thr Vval
Thr
30
Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Gly Glu Glu

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175

Gly Glu

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Asp Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 187
<211> 1362
<212> DNA

180
Gln Phe

Glu Gly

Ala Gly

Val
Ala

Gly

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

185

Leu Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Gly

315

Gly Cys Ala

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

190

Glu Leu Glu
205

Phe Phe

220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 187
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttc
gcaggcgtat

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca

tgagcctgta
cccatggcga
gcggectgta
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa

cgcgagcatg

120
180
240
300
360
420
480



accggecctgg
tgcccgcatt

ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

188
453
PRT

<220>
<223>

<400> 188
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195
Lys

Ile Gln

210

gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Asn

Pro

Val

Ala

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

ctgccgctgc
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Tyr Asn Met

Ala Gln
75
Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececgct
tggatgaaat
aa

Glu Ala val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe

220

Ala

gcatctgacc
tgtcgcgegt
tgcgggcttt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Val
225
Ala

Met Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

189
1362
DNA

<220>
<223>

<400> 189
atgaacaaac
cacatgccta
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgcgcectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga

Ala Gly

Gly

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat

Thr Pro
235

Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattatcc
attccggtga

Lys Gly

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga

Phe Gln
240
Ser Asp
255
Cys Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc

60

120
180
240
300
360
420
480
540
600
660
720
780



ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 190
<211> 453
<212> PRT

gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggtaacct
gcgecgecggt
tggatgaaat
aa

cccggatgceg
gattttgggsg
tgatcatggt
tgatgtggty
agaacgtctg
tatgtgggcg
gagcgtgagc
cggtcagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 190
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Ala Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245

Cys Gly

Leu

Phe

Arg Lys

Gly Arg

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Ile Pro
235
Ile

Pro
Tyr Asp
250
Gly

Thr Asn

Glu Thr Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255

Cys Vval

840

900

960

1020
1080
1140
1200
1260
1320
1362



Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 191
<211> 1362
<212> DNA

260
Phe Thr

Phe Pro

Glu Thr

Pro

Val

Ala

Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

265

Ile Ile Ser

Val Ile Leu
Glu
315

Ala

Ala Ile

Gly Cys
330
Leu Ala Glu
345
Lys

His Ile

Phe Met Trp

Phe Gly
395
Gly

Asp

Leu
410
Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

270

Ser Lys Asn

285
Gly Pro Glu
300
Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Ala Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 191

atgaacaaac
cacatgccga
gtcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc

gcctggecga

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgctgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggcttt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080



aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210> 192
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 192

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr

Ala

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr

Gly
290

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp

275
Phe

cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Pro Gln Ser Trp Glu

5

Thr His Met Pro Ser

20

Gly Glu Gly Pro Tyr

40

Ala Asn Ser Gly Leu

55

Leu Ile Asp Ala Ala

70

Ala Phe Tyr Gly Leu

85

Leu Val Glu Val Ser

100

Ser Gly Ser Glu Ala

120

His Arg Ala Glu Gly

135

Gln Ala Tyr His Gly
150
Gly Tyr Asn Ser Lys

165

Thr Cys Pro His Tyr

180

Gln Phe Val Ala Arg

200

Glu Gly Ala Asp Thr

215

Ala Gly Gly Vval Ile
230
Thr Ile Leu Arg Lys

245

Cys Gly Phe Gly Arg

260

Phe Thr Pro Asp Ala

280

Phe Pro Val Gly Ala

295

gaatatcgtg gtgtgggctt tatgtgggcg 1140
gccccgtttg atggcaacct gagcgtgagec 1200
ggactgattt gccgcccggt tggccagagec 1260
gaagcgcaga tggatgaaat gttcgataaa 1320

gaagtggcgt aa

Thr
Leu
25

Val
Phe
Lys
Leu
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile

Val

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile

Ile

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn

Ser

Leu

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr

Ser

Gly
300

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys

285
Pro

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270

Asn

Glu

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys

Leu

Leu

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr

Ser

1362



Lys Leu
305

Phe

Arg

Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

193
1362
DNA

<220>
<223>

<400> 193

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

Glu Thr

Ala

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Glu Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile

Ile Thr
430

Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgcccgat
tggatgaaat
aa

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<210> 194
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 194

Met
1
Tyr
Val
Tyr
His
65
Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe

Ile

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr

Asp

Lys Pro

Phe Thr
20

His Gly

35

Asp Ala

Gly Leu
His Ala
Lys Leu
100
Asn Ser
115
Leu His
Lys Gln
Leu Gly
Leu Thr
180
Glu Gln
195
Lys Glu
Ala Ala
Leu Thr
Ile Cys
260
Asp Phe
275
Phe Phe
Leu Glu
Thr Gly

Val Vval

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly

325
Met

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His

Asn

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile

Pro

Glu

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val

Gly

Thr
Leu
25

Val
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly

Leu

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys

330
Ala

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala

Glu

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile

Asn

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala

Val

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp

Leu

Arg

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys

335
Arg

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala

Leu



Ala Pro Arg
355
Ile Gly Glu
370
Lys Asp Lys
385
Glu Arg Ile

Ile Gly Gln

Gln Met Asp

435

Phe Ala Glu
450

<210> 195
<211> 1362
<212> DNA

340
Phe

Tyr
Ala
Ala
Ser
420
Glu

Val

Glu
Arg
Ser
Asn
405
Val

Met

Ala

Glu
Gly
Lys
390
Thr
Val

Phe

Arg
Val
375
Ala
Cys

Leu

Asp

<213> Artificial Sequence

<220>

Leu
360
Gly
Pro
Thr
Ala

Lys
440

345
Lys

Phe
Phe
Asp
Pro

425
Leu

His
Met
Asp
Leu
410

Pro

Glu

Ile
Trp
Gly
395
Gly
Tyr

Lys

Ala
Ala
380
Asn
Leu

Ile

Ala

Glu
365
Leu
Leu
Ile

Leu

Leu
445

350
Arg

Glu
Ser
Cys
Thr

430
Asp

Pro
Val
Val
Arg
415
Glu

Lys

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 195

atgaacaaac
cacatgccta
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgggctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 196
<211> 453
<212> PRT

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

gcggaaaccg
atggtggtaa

gatgcgtgta

gcggcgaaag
gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgegc
cgtctggccc

gaatatcgtg
gcccecgtttg

ggactgattt
gaagcacaga
gaagtggcegt

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttat
taggagcggt
tcgaggaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atgataacct
gccgtccggt
tggatgaaat

aa

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
tccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
cgatcagagc
gttcgataaa

Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 196

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala

Ile

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp

Pro

Gly
370

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg

355
Glu

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe

Tyr

Gln
5
His
Glu
Cys
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Ile
Pro
Thr
Gly
325
Met
Glu

Arg

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn

Glu

Gly

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg

Val
375

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu

360
Gly

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys

Phe

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His

Met

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile

Trp

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn

Ala

Ala
380

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu

365
Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg

Glu

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg

Pro

Val

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu

Asn

Val



Lys
385
Glu

Asp Lys

Arg Ile

Val Asp Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

197
1362
DNA

<220>
<223>

<400> 197

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

198
453
PRT

<220>
<223>

Ala

Ser Lys Ala Pro Phe

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr Cys Thr Asp

Phe Asp Lys Leu

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Artificial Sequence

Asp Asp
395
Leu

410

Val Leu Ala Pro Pro Tyr Ile Leu

425

Glu Lys

gcggaaactg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Asn Leu Ser

Thr
430
Ala Leu Asp

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

Val Ser
400

Gly Leu Ile Cys Arg Pro

415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<400> 198

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu

Leu

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg

Gly

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile

Gln

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala

Ser

Gln
His
Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn

405
Val

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr

Val

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro

Thr

Ala

Thr
Leu
25

Val
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp

Pro

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu

410
Pro

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly

Tyr

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn

Leu

Ile

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu

Ile

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser

Cys

Thr

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg

415
Glu

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400

Pro

Ala



420 425

430

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val

435
Phe Ala Glu Val Ala
450

440

<210>
<211>
<212>
<213>

199
1362
DNA
Artificial Sequence

<220>
<223>

<400> 199

atgaacaaac
cacatgccta
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattatcc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

<210>
<211>
<212>
<213>

200
453
PRT
Artificial Sequence

<220>
<223>

<400> 200

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcggggaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggtaacct
gcgegecggt
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
tccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
cggtcagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

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

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val
Gln

Phe

Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Ile
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Gly
315
Ala
Glu
Ile
Trp
Gly

395
Gly

Lys

Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ala
415
Glu

Lys

Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<210>
<211>
<212>
<213>

201
1362
DNA

<220>
<223>

<400> 201

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210>
<211>
<212>
<213>

202
453
PRT

<220>
<223>

<400> 202
Met Asn Lys
1
Tyr Ala Phe
Thr His
35
Leu Asp
50
Lys Gly

Val
Tyr

His

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Pro Gln
5

Thr His

20

Gly Glu

Ala Asn

Leu Ile

Artificial Sequence

Artificial Sequence

Ser Trp Glu
Met Pro Ser

Gly Pro Tyr

40

Ser Gly Leu
55

Asp Ala Ala

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Ile
Phe

Lys

aa

Arg Ala Glu Ala
10
Arg Gln Arg Gly

Val Asp Val His

45

Asn Met Val Ala
60

Ala Gln Tyr Glu

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgeccecgct
tggatgaaat

Variant of Transaminase enzyme from Vibrio fluvialis

Variant of Transaminase enzyme from Vibrio fluvialis

Val Ser Leu
15

Thr Met Val

30

Gly Arg Arg

Gly Phe Asp

Arg Phe Pro

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagc
gttcgataaa

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



65
Gly

Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Tyr
Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 203
<211> 1362
<212> DNA

Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

70
Tyr

Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr

Val

Phe

Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

75
Asp

Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly

Tyr

Met

Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

80
Leu

Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<213> Artificial Sequence

<220>

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 203

atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

204
453
PRT

<220>
<223>

<400> 204
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85
Leu Val

100

Met
Gly
Ser
Asp
70

Tyr

Glu

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Ser Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgetgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Tyr Asn Met

Ala Gln
75
Asp

Lys
Met Ser
90
Pro Phe

105

Asp

tgagcctgta
cccatggcga
gcggectgta
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececggt
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg

110

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95

Val Phe

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val
Gln

Phe

Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 205
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415

Glu

Lys

Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<400> 205

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 206
<211> 453
<212> PRT

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

<213> Artificial Sequence

<220>

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtctgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

tgagcctgta
cccatggcga
gcggecctgta
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat

aa

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 206
Met Asn Lys
1

Tyr Ala Phe

Val Thr His
35
Tyr Leu Asp
50
His Lys Gly
65
Gly Tyr His

Ser Glu Lys

Val Thr Asn

115

Trp Tyr Leu
130

Thr Leu Lys

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His

Gln

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg

Ala

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu

135
His

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly

Gly

Thr
Leu
25

Ile
Tyr
Lys
Leu
Pro
105
Asn

Lys

Ser

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu

Pro

Thr

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr

Gln

Ala

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys

140
Val

Ala
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg

Ser

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys

Ala

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile

Ser

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu

Leu

Met

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



145 150 155 160
Thr Gly Leu Gly 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 Ala 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 Vval 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 Val Gly Phe Met Trp Ala Leu Glu Val Vval
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 Ser 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 Met Ala Leu Asp Lys Val
435 440 445
Phe Ala Glu Val Ala
450

<210> 207
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 207

atgaacaaac cgcagagctg ggaaacgcgt gcggaagcgg tgagcctgta tgcctttacc 60
cacatgccga gcctacgtca gcgtggcacc atggtggtaa cccatggecga aggcccgtat 120
gtcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggecctgta taacatggtg 180
gcgggetttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240



ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

208
453
PRT

<220>
<223>

<400> 208
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

cctgctgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys

180

Asn

Pro

Ser Lys

His Tyr

gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccccecgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Tyr Asn Met

Ala Gln
75
Asp

Lys

Ser
90
Phe

Leu

Pro
105
Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185

Tyr

tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececggt
tggatgaaat
aa

Glu Ala val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu

190

Gly

ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggecttt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175

Gly Glu

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 209
<211> 1362
<212> DNA

Gln Phe

Glu Gly

Ala Gly

Val
Ala

Gly

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

Leu Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

Glu Leu Glu
205

Phe Phe

220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 209
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc

accggcecctgg

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc

120
180
240
300
360
420
480
540



tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 210
<211> 453
<212> PRT

attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgact
agtgtttgceg

<213> Artificial Sequence

<220>

ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

tgtcgecgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 210
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195
Ile Gln Lys
210
Met

Val Ala

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro Pro

Glu Thr Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



225

Ala Ile Leu

Glu Vval Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 211
<211> 1362
<212> DNA

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

235

Tyr Asp Ile
250

Thr Gly

265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala
330

Leu Ala Glu

345

Lys

His Ile

Phe Met Trp

Phe Gly
395
Gly

Asp

Leu
410
Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 211

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgctgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat

cacctggggc

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg

120
180
240
300
360
420
480
540
600
660
720
780
840



attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210> 212
<211> 453
<212> PRT

gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

<213> Artificial Sequence

<220>

ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccggt
tggatgaaat
aa

gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 212
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly

260

Leu

Phe

Arg Lys

Gly Arg

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys

Ser
90
Phe

Leu

Pro
105
Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly

265

Asn

Glu Glu Vval
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255

Cys Val

900

960

1020
1080
1140
1200
1260
1320
1362



Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

213
1362
DNA

<220>
<223>

<400> 213

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg

Phe Thr

Phe Pro

Glu Thr

Pro

Val

Ala

Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc

Ile Ile Ser

Val Ile Leu
Glu
315

Ala

Ala Ile

Gly Cys

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaaaccg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg

Ser Lys Asn

285
Gly Pro Glu
300
Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgecgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140



ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagec 1200
gaacgtattg cgaacacctg caccgatctg ggactgattt gccgcccggt tggccagagc 1260
gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt aa 1362

<210> 214
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 214

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala

Lys

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly

290
Arg

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe

Leu

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe

Glu

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr

Pro

Thr

Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu
10 15
Met Pro Ser Leu Arg Gln Arg Gly Thr Met Val
25 30
Gly Pro Tyr Val Val Asp Val His Gly Arg Arg
40 45
Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp
55 60
Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro
70 75 80
Tyr Gly Leu Met Ser Asp Gln Thr Val Met Leu
90 95
Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe
105 110
Ser Glu Ala Asn Glu Thr Met Val Lys Met Leu
120 125
Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu
135 140
Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met
150 155 160
Asn Ser Lys Phe Gly Leu Pro Leu Pro Gly Phe
170 175
Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
185 190
Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
200 205
Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro
215 220
Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln
230 235 240
Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp
250 255
Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val
265 270
Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr
280 285
Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser
295 300
Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly



305
Phe

Ile
Ala
Ile
Lys
385
Glu
Val

Gln

Phe

<210>
<211>
<212>
<213>

Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

<220>

<223>

<400>

Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

215
1362
DNA
Artificial Sequence

215

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgggctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

310
His

Asn
Glu
Gly
Lys
390
Thr

Val

Phe

Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

315
Ala

Glu
Ile
Trp
Gly
395
Gly

Tyr

Lys

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgegc
cgtctggccc

gaatatcgtg
gccccgtttg

ggactgattt
gaagtacaga
gaagtggcegt

Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttat
taggagcggt
tcgaggaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atgataacct
gcgegecgct
tggatgaaat

aa

Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
tccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
ggatcagagc
gttcgataaa

320
Ala

Leu
Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<210> 216
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 216

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe

Ile

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr

Asp

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu

Thr

Val

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly

Val
340

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Ile
Pro
Thr
Gly

325
Met

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His

Asn

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile

Pro

Glu

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val

Gly

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly

Leu
345

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys

330
Ala

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala

Glu

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile

Asn

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala

Val

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp

Leu

Arg
350

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys

335
Arg

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala

Leu



Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Asp Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

217
1362
DNA

<220>
<223>

<400> 217

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 218
<211> 453
<212> PRT

Phe Glu

Tyr Arg

Ala Ser

Glu
Gly

Lys

Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

Lys His Ile

Phe Met Trp

Phe Asp Asp
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Ala Glu
365

Leu

Arg

Ala
380
Asn

Glu

Leu Ser

Leu Ile

Ile Thr
430

Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccggt
tggatgaaat
aa

Pro Asn

Val val

Val Ser
400
Ala Pro
415
Glu val

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 218

Met
1
Tyr
Val
Tyr
His
65
Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile

Lys

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly

370
Asp

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu

Lys

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr

Ala

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg

Ser

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu

Gly

Lys

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val

375
Ala

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly

Pro

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe

Phe

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met

Asp

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile

Trp

Gly

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala

380
Asn

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365

Leu

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu

Ser

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro

Val

Val

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn

Val

Ser



385
Glu

Val

Gln

Phe

<210>
<211>
<212>
<213>

Arg Ile Ala

Ser
420
Met Asp Glu
435
Ala Glu
450

Gly Gln

Val

219
1362
DNA

<220>

<223>

<400>
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

219

220
453
PRT

<220>

<223>

<400>

220

Asn
405
Val
Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

390

395

400

Thr Cys Thr Asp Leu Gly Leu Ile Cys Ser Pro

410

415

Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala

425

430

Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val

440

Artificial Sequence

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

gcggaagagyg

atggtggtaa
gatgcgaaca

gcggcgaaag
gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgetgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgegc
cgtctggccc

gaatatcgtg
gccccgtttg

ggactgattt
gaagcgcaga
gaagtggcegt

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Met
Tyr
Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu

Ile

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg

Gly

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile

Gln

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala

Ser
420

Gln
His
Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn

405
Val

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr

Val

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro

Thr

Ala

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp

Pro
425

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu

410
Pro

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly

Tyr

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn

Leu

Ile

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu

Ile

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser

Cys

Thr
430

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg

415
Glu

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400

Pro

Ala



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

<21e> 221
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 221

atgaacaaac cgcagagctg ggaaacgcgt gcggaaactg tgagcctgta tgcctttacc
cacatgccga gcctacgtca gcgtggcacc atggtggtaa cccatggcga aggcccgtat
gtcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgta taacatggtg
gcgggetttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg
ggctatcatg cgttttacgg cctgatgagc gatcagaccg tgatgctgtc tgaaaaactg
gtggaagtga gcccgtttga tagcggccgt gtgtttgtga ccaacagcgg cagcgaagceg
aacgaaacca tggtgaaaat gctgtggttt ctgcatcgtg cggaaggcaa accgcagaaa
cgtaaaattc tgaccctgaa gcaggcgtat catggctcca ccgcggtgag cgcgagcatg
accggcctgg gctataacag caaatttggec ctgccgectge cgggetttct gecatctgacc
tgcccgecatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt
ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggettt
tttgcggaac cggtgatgge tgcgggecggt gttattaccc cgccaaaagg ctattttcag
gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc
ggctttggtc gtaccggcaa cacctgggge tgcgtgacct atgattttac cccggatgceg
attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt
tttaccacag gcggccatcc ggtgggttgt gcgattgecge tgaaagcgat tgatgtggtg
atgaacgaag gcctggccga aaacgtgecgt cgtctggeccc cgegttttga agaacgtctg
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtgtgggctt tatgtgggceg
ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc
gaacgtattg cgaacacctg caccgatctg ggactgattt gcagcccgat tggccagagc
gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa
ctggaaaagg cgctggataa agtgtttgcg gaagtggcgt aa

<210> 222
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 222

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 Val Val Asp Val His Gly Arg Arg

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Ile
Gln

Phe

Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

35
Asp

Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

40
Leu

Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

Tyr
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

45
Ala

Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<210>
<211>
<212>
<213>

223
1362
DNA

<220>
<223>

<400> 223

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210>
<211>
<212>
<213>

224
453
PRT

<220>
<223>

<400> 224
Met Asn Lys
1
Tyr Ala Phe
Val Thr His

35
Leu Asp
50

Lys Gly

Tyr

His
65

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Pro Gln
5

Thr His

20

Gly Glu

Ala Asn

Leu Ile

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gggggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Ser Trp Glu
Met Pro Ser

Gly Pro Tyr

40

Ser Gly Leu

55

Asp Ala Ala
70

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala
10

Leu Arg Gln
25
Ile Val Asp

Tyr Asn Met

Ala Gln
75

Lys

tgagcctgta
cccatggcga
gcggectgta
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat
aa

Glu Thr

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Val Ser Leu

15

Arg Gly Thr Met Val

30

Val His

45

Val Ala
60

Tyr Glu

Gly Arg Arg
Gly Phe Asp

Arg Phe Pro

80

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Ile
Gln

Phe

Tyr
Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 225
<211> 1362
<212> DNA
<213> Artificial Sequence

Ala
Leu
100
Ser
His
Gly
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu

Ile

Gly
395
Gly

Met

Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<220>

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 225

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 226
<211> 453
<212> PRT

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

<213> Artificial Sequence

<220>

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

tgagcctgta
cccatggcga
gcggecctgta
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccggt
tggatgaaat

aa

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 226
Met Asn Lys
1

Tyr Ala Phe

Val Thr His
35
Tyr Leu Asp
50
His Lys Gly
65
Gly Tyr His

Ser Glu Lys

Val Thr Asn

Pro Gln
5

Thr His

20

Gly Glu

Ala Asn
Leu Ile

Ala Phe
85

Leu Val

100

Ser Gly

Ser
Met
Gly
Ser
Asp
70

Tyr

Glu

Ser

Trp
Pro
Pro
Gly
55

Ala
Gly

Val

Glu

Glu
Ser
Tyr
40

Leu
Ala
Arg

Ser

Ala

Thr
Leu
25

Val
Tyr
Lys
Met
Pro

105
Asn

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe

Glu

Ala
Gln
Asp
Met
Gln
75

Asp

Asp

Thr

Glu
Arg
Val
Val
60

Tyr
Gln

Ser

Met

Ala
Gly
His
45

Ala
Glu
Thr

Gly

Val

Val
Thr
30

Gly
Gly
Arg
Val
Arg

110
Lys

Ser
15

Met
Arg
Phe
Phe
Met
95

Val

Met

Leu
Val
Arg
Asp
Pro
80

Leu

Phe

Leu

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val
Gln

Phe

<210>
<211>
<212>
<213>

Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

<220>

<223>

<400>

115
Leu

Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

227
1362
DNA
Artificial Sequence

227

His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

120
Gly

Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

125
Arg

Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210>
<211>
<212>
<213>

228
453
PRT

<220>
<223>

<400> 228
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145

Lys

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
tctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Ser Trp Glu Thr

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala

155

Ser

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgat
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu

Met
160

Ser

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Thr Gly Leu Gly Tyr Asn Ser Lys
165
Leu His Leu Thr Cys Pro His Tyr
180
Thr Glu Glu Gln Phe Val Ala Arg
195 200
Ile Gln Lys Glu Gly Ala Asp Thr
210 215
Val Met Ala Ala Gly Gly Val Ile
225 230
Ala Ile Leu Thr Ile Leu Arg Lys
245
Glu Val Ile Cys Gly Phe Gly Arg
260
Thr Tyr Asp Phe Thr Pro Asp Ala
275 280
Ala Gly Phe Phe Pro Val Gly Ala
290 295
Lys Arg Leu Glu Thr Ala Ile Glu
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 Val Gly
370 375
Lys Asp Lys Ala Ser Lys Ala Pro
385 390
Glu Arg Ile Ala Asn Thr Cys Thr
405
Ile 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> 229
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>

Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Met

Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Gly Phe
175
Gly Glu

Glu Thr
Glu Pro

Phe Gln
240

Ser Asp

255

Cys Val

Leu Thr
Leu Ser

His Gly
320

Lys Ala

335

Arg Leu

Pro Asn

Val val

Val Ser
400

Ser Pro

415

Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 229
atgaacaaac cgcagagctg ggaaacgcgt
cacatgccga gcctacgtca gcgtggcacc

gcgggetttg atcataaagg cctgattgat
ggctatcatg cgttttacgg cctgatgagc

gcggaagegg tgagcctgta
atggtggtaa cccatggcga
gtcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgta
gcggcgaaag cgcagtatga
gatcagaccg tgatgctgtc

tgcctttacc 60
aggcccgtat 120
taacatggtg 180
acgttttccg 240
ggaaaaactg 300



gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210> 230
<211> 453
<212> PRT

gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcecgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

ccaacagcgg

cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat
aa

cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 230
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180

Gln Phe

Asn

Pro

Val

Ser Lys

His Tyr

Ala Arg

Thr Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Tyr Asn Met

Ala Gln
75
Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Glu Ala Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly

Glu Leu

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Ile Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 231
<211> 1362
<212> DNA

Glu Gly

Ala Gly

Ala

Gly

200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 231
atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc

accggectgg
tgcccgcatt

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtctgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt

120
180
240
300
360
420
480
540
600



ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 232
<211> 453
<212> PRT

<213>

<220>

<223>

<400> 232

Met
1
Tyr
Val
Tyr
His
65
Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile

Val
225

Asn Lys
Ala Phe

Thr His
35

Leu Asp

50

Lys Gly

Tyr His
Glu Lys

Thr Asn
115

Phe Leu

130

Leu Lys

Gly Leu
His Leu

Glu Glu
195

Gln Lys

210

Met Ala

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu

Ala

aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly

Gly

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val

Ala

Gly
230

Artificial Sequence

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp

215
Val

aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr

Ile

aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr
Leu
25

Val
Phe
Lys
Leu
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu

Ile

Thr

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala

Pro

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg

Gly

Pro
235

cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat

aa

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe

220
Lys

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe

Gly

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala

Tyr

tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu

Phe

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr

Pro

Gln
240

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Ala Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

233
1362
DNA

<220>
<223>

<400> 233

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt

Tyr Asp Ile
250

Thr Gly

265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt

Ser
255
Cys

Asp
Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900



ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 234
<211> 453
<212> PRT

gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccggt
tggatgaaat
aa

tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 234
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

Gln Ser Trp Glu Thr

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260

Phe Thr

Leu

Phe

Pro

Arg Lys

Gly Arg

Asp Ala

Arg Ala
10

Leu Arg Gln
25
Val

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Glu Ala val

Thr
30
Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270
Asn

Ser Lys

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

960

1020
1080
1140
1200
1260
1320
1362



Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val
Gln

Phe

<210>
<211>
<212>
<213>

Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

<220>

<223>

<400>

275
Phe

Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

235
1362
DNA
Artificial Sequence

235

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg

Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa

Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

280
Ala

Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa

Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

gcggaagegyg

Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

atggtggtaa
gatgcgaaca

gcggcgaaag
gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag
attgaagcga

gcgattgegc
cgtctggccc

gaatatcgtg
gccccgtttg

Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

285
Pro

Phe

Ala

Val

Glu

365

Leu

Leu

Ile

Leu

Leu
445

Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggcectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct

Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc

Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200



gaacgtattg cgaacacctg caccgatctg ggactgattt gcagcccgct gggccagagc 1260
gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaatgg cgctggataa agtgtttgcg gaagtggcgt aa 1362

<210> 236
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 236
Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Ala 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 Glu 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 Gly 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 Ala 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

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

237
1362
DNA

<220>
<223>

<400> 237

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu Glu

380

Asn

Leu Ser

Leu Ile Cys
Thr
430

Asp

Ile Leu

Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgat
tggatgaaat
aa

Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<210> 238
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 238
Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Ala Val

1
Tyr

Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile

Ala

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp

Pro

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val

Arg

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val

340
Phe

5
His

Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325

Met

Glu

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn

Glu

Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro

Glu

Arg

Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly

Leu

Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu

345
Lys

10
Arg

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala

His

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu

Ile

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile

Asn

Ala

Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val

Glu

Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg

350
Arg

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg

Pro

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala

Leu

Asn



355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Ile Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

239
1362
DNA

<220>
<223>

<400> 239

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 240
<211> 453
<212> PRT

Tyr
Ala
Ala
Ser
420
Glu

Val

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Arg Gly Val

375

Ser Lys Ala
390

Asn Thr
405

Val

Cys

Val Leu

Met Phe Asp

Ala

Artificial Sequence

<213> Artificial Sequence

360
Gly

Pro
Thr
Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Phe Met
Phe Asp

Asp Leu
410

Pro Pro

425

Leu Glu

Trp
Gly
395
Gly
Tyr

Met

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgcegc
cgtctggccc

gaatatcgtg
gcccecgtttg

ggactgattt
gaagcgcaga
gaagtggcegt

Ala
380
Asn
Leu

Ile

Ala

365
Leu

Leu

Ile

Leu

Leu
445

Glu
Ser
Cys
Thr

430
Asp

tgagcctgta
cccatggcga
gcggectgta
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgat
tggatgaaat

aa

Val Vval

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 240
Met Asn Lys Pro

1
Tyr

Val
Tyr
His
65

Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile

Lys
385

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly

370
Asp

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu

Lys

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr

Ala

Gln Ser Trp Glu Thr

5
His

Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg

Ser

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly

Lys
390

Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val

375
Ala

Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly

Pro

Leu
25

Val
Tyr
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe

Phe

Arg Ala Glu

10
Arg

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met

Asp

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp

Gly
395

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala

380
Asn

Ala
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365

Leu

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu

Ser

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro

Val

Val

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn

Val

Ser
400



Glu Arg Ile
Ile Gly Gln

Gln Met Asp

435

Phe Ala Glu
450

<210>
<211>
<212>
<213>

241
1362
DNA

<220>
<223>

<400> 241

atgaacaaac
cacatgccta
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

242
453
PRT

<220>

<223>

<400> 242

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Artificial Sequence

410

425

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagtacaga
gaagtggcgt

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcggggaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggtaacct
gcgegecgct
tggatgaaat
aa

Thr Cys Thr Asp Leu Gly Leu Ile Cys Ser Pro

415

Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala
430
Phe Asp Lys Leu Glu Met Ala Leu Asp Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
tccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
ggatcagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Tyr
Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu

Leu

Gln

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Asp

Met

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln

Asp

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser

420
Glu

His
Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys

Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

10
Arg

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Gly
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu

Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

15
Met

Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ala
415
Glu

Lys

Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Val

Val



435

Phe Ala Glu Val Ala

450

<210>
<211>
<212>
<213>

243
1362
DNA

<220>
<223>

<400> 243

atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgcaaaattc
accggecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210>
<211>
<212>
<213>

244
453
PRT

<220>
<223>

<400> 244

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececgct
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggcttt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

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

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Met

Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<210>
<211>
<212>
<213>

<220>

<223>

<400>
atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210>
<211>
<212>
<213>

<220>

<223>

<400>

Met
1
Tyr

Val
Tyr
His

65
Gly

Asn
Ala
Thr
Leu
50

Lys

Tyr

245
1362
DNA
Artificial Sequence

245

246
453
PRT
Artificial Sequence

246

Pro Gln
5

Thr His

20

Gly Glu

Lys
Phe
His

35
Asp

Ala Asn
Gly Leu Ile

His Ala Phe

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Ser
Met
Gly
Ser
Asp

70
Tyr

Trp
Pro
Pro
Gly
55

Ala

Gly

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Glu
Ser
Tyr
40

Leu

Ala

Leu

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Val
Tyr
Lys

Met

Arg
10

Arg
Val
Asn

Ala

Ser

aa

Ala Glu Thr

Gln Arg Gly
His
45
Ala

Asp Val

Met Val
60
Gln Tyr
75

Asp

Glu

Gln Thr

tgagcctgta
cccatggcga
gcggecctgta
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgececgct
tggatgaaat

Val
Thr
30

Gly
Gly
Arg

Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe

Met

Leu
Val
Arg
Asp
Pro

80
Leu

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 247
<211> 1362
<212> DNA
<213> Artificial Sequence

Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

85
Val

Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

90
Phe

Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Met

Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

95
Val

Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<220>

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 247
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

248
453
PRT

<220>
<223>

<400> 248
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn

115

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85
Leu Val
100

Ser Gly

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu

Ser

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgctgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala

120

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys

Ser
90
Phe

Leu

Pro
105
Asn

Asp

Glu Thr

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys

125

Met

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



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 Gly 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 Ala 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 Val Gly Phe Met Trp Ala Leu Glu Val Vval
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
Ile 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> 249
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 249
atgaacaaac cgcagagctg ggaaacgcgt gcggaagagg tgagcctgta tgcctttacc 60



cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 250
<211> 453
<212> PRT

<213>

<220>

<223>

<400> 250

Met
1
Tyr

Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr

145
Thr

Asn Lys
Ala Phe

Thr His
35

Leu Asp

50

Lys Gly

Tyr His
Glu Lys
Thr Asn

115
Phe Leu

130
Leu Lys

Gly Leu

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln

Gly

gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala

Tyr

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr

150
Asn

Artificial Sequence

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His

Ser

gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly

Lys

atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys

Ser

Phe

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro

Thr

Gly

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala

155
Leu

cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat

aa

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val

Pro

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg

Ser

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala

Pro

aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile

Ser

Gly

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met

160
Phe

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 251
<211> 1362
<212> DNA

165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Pro
Val
Ala

Gly

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

170
Trp Arg
185

Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

Glu Glu
190

Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 251
atgaacaaac
cacatgccta
atcgtggatg
gcgggctttg
ggctatcatg

gtggaagtga

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt

gcggaaaccg
atggtggtaa

gatgcgtgta
gcggcgaaag
gatcagaccg
gtgtttgtga

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg

cagcgaagcg

120
180
240
300
360



aacgaaacca
cgtaaaattc
accgggctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

252
453
PRT

<220>
<223>

<400> 252
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Cys

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Ser Trp Glu Thr

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180

Gln Phe

Asn

Pro

Val

Ser Lys

His Tyr

Ala Arg

200

ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcacaga
gaagtggcegt

Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttat
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggtaacct
gegegeeges
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly

Glu Leu

205

accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
tccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
cggtcagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Ile Gln
210

Met

Lys

Val
225
Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Gly Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

253
1362
DNA

<220>
<223>

<400> 253

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg

Glu Gly

Ala Gly

Ala

Gly

Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Ile

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggceyg

Phe
220
Lys

Phe Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Ala Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt

60

120
180
240
300
360
420
480
540
600
660



tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 254
<211> 453
<212> PRT

cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 254
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile

Leu

Arg Lys

Thr Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro

Tyr Asp

Glu Glu Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240

Ser Asp

720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Glu Vval Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 255
<211> 1362
<212> DNA

245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Phe

Pro

Val

Ala

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ile Glu
315
Ala

Ala
Gly Cys
330
Leu Ala Glu
345
Lys

His Ile

Phe Met Trp

Phe Gly
395
Gly

Asp

Leu
410
Pro

Asp

Pro
425
Leu

Tyr

Glu Met

Thr Gly
270

Asn

Trp
Ser Lys
285
Gly Pro Glu
300
Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 255

atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 256
<211> 453
<212> PRT

gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

<213> Artificial Sequence

<220>

gcgattgcegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat
aa

tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 256
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260

Phe Thr

Leu

Phe

Pro

Arg Lys

Gly Arg

Ala
280

Asp

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Glu Ala val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270
Asn

Ser Lys

285

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Val

Leu Thr

1020
1080
1140
1200
1260
1320
1362



Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Ile Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

257
1362
DNA

<220>
<223>

<400> 257

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

Phe Pro

Glu Thr

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg

Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly Ala Val Ile Leu

295

Ile Glu Ala Ile Glu

315

Pro Val Gly Cys Ala

330
Glu Leu Ala Glu
345

Lys

Gly

Leu His Ile
360

Gly

Arg

Val
375
Ala

Phe Met Trp

Pro Phe Asp Gly

395
Thr Leu Gly
410

Pro

Cys Asp

Ala Pro
425
Leu

Leu Tyr

Glu

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg

Lys

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt

Gly Pro Glu

300
Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgeecggt

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260



gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt aa 1362

<210> 258
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 258
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 Glu 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 Gly 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 Ala 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 Vval 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



Ile Asp Val

Ala Pro Arg
355
Ile Gly Glu
370
Lys Asp Lys
385
Glu Arg Ile

Val Gly Gln

Gln Met Asp

435

Phe Ala Glu
450

<210> 259
<211> 1362
<212> DNA

Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

325
Met

Glu
Arg
Ser
Asn
405
Val

Met

Ala

Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Glu
Arg
Val
375
Ala
Cys

Leu

Asp

<213> Artificial Sequence

<220>

Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

330
Ala

His
Met
Asp
Leu
410

Pro

Glu

Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
350
Arg
Glu
Ser

Cys

Thr
430
Asp

335
Arg

Pro
Val
Val
Arg
415
Glu

Lys

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 259

atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 260

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgcegc
cgtctggccc

gaatatcgtg
gccccgtttg

ggactgattt
gaagcgcaga
gaagtggcegt

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccggt
tggatgaaat

aa

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Leu
Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



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

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 260
Asn Lys Pro

Met
1
Tyr
Val
Tyr
His
65
Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile

Ala

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp

Pro

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val

Arg
355

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val

340
Phe

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met

Glu

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn

Glu

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro

Glu

Arg

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly

Leu
360

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu

345
Lys

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala

His

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu

Ile

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile

Asn

Ala

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val

Glu
365

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg

350
Arg

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg

Pro

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala

Leu

Asn



Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

261
1362
DNA

<220>
<223>

<400> 261
atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

262
453
PRT

<220>

Tyr

Ala Ser

Arg Gly Vval

Lys

Gly
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Artificial Sequence

Phe Met Trp

Phe Asp Gly
395
Leu Gly

410
Pro Pro
425

Leu

Asp
Tyr

Glu Lys

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Ala
380
Asn

Leu Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgat
tggatgaaat
aa

Val val

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 262
Asn Lys Pro

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys

385
Glu

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp

Arg

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys

Ile

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala

Ala

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg

Ser

Asn

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys

390
Thr

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala

Cys

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly

Pro

Thr

Thr
Leu
25

Val
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe

Asp

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met

Asp

Leu

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly

395
Gly

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380

Asn

Leu

Ala
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu

Leu

Ile

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu

Ser

Cys

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val

Ser

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser

400
Pro



405 410 415
Ile 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> 263

<211> 1362

<212> DNA

<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 263

atgaacaaac cgcagagctg ggaaacgcgt gcggaagagg tgagcctgta tgcctttacc
cacatgccga gcctacgtca gecgtggcacc atggtggtaa cccatggcga aggcccgtat
gtcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggecctgtt caacatggtg
gcgggectttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg
ggctatcatg cgttttacgg cctgatgagc gatcagaccg tgatgctggc ggaaaaactg
gtggaagtga gcccgtttga tagcggccgt gtgtttgtga ccaacagcgg cagcgaagceg
aacgaaacca tggtgaaaat gctgtggttc ctgcatcgtg cggaaggcaa accgcagaaa
cgtaaaattc tgaccctgaa gcaggcgtat catggctcca ccgecggtgag cgcgagcatg
accggcctgg gctataacag caaatttggec ctgccgetge cgggetttct gecatctgacc
tgcccgecatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt
ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcettt
tttgcggaac cggtgatgge tgcgggecggt gttattaccc cgccaaaagg ctattttcag
gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc
ggctttggtc gtaccggcaa cacctgggge tgcgtgacct atgattttac cccggatgeg
attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt
tttaccacag gcggccatcc ggtgggttgt gcgattgcge tgaaagcgat tgatgtggtg
atgaacgaag gcctggccga aaacgtgegt cgtctggeccc cgecgttttga agaacgtctg
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtgtgggctt tatgtgggcg
ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc
gaacgtattg cgaacacctg caccgatctg ggactgattt gcagcccgct gggccagagc
gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa
ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt aa

<210> 264
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 264
Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Glu Val Ser Leu
1 5 10 15

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Tyr
Val
Tyr
His
65

Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu

Leu

Gln

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly

370
Asp

Gly

Met

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln

Asp
435

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser

420
Glu

His
Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Leu
25

Val
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



Phe Ala Glu Val Ala
450

<210> 265
<211> 1362
<212> DNA

<213> Artificial Sequence

<220>

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 265

atgaacaaac cgcagagctg
cacatgccga gcctacgtca
gtcgtggatg tgcatggccg
gcgggetttg atcataaagg
ggctatcatg cgttttacgg
gtggaagtga gcccgtttga
aacgaaacca tggtgaaaat
cgtaaaattc tgaccctgaa
accggcctgg gctataacag
tgcccgecatt attggcgtta
ctggcccgtg aactggaaga
tttgcggaac cggtgatggc
gcgattctga ccatcctgeg
ggctttggtc gtaccggcaa
attattagca gtaaaaacct
ccggaactga gcaaacgtct
tttaccacag gcggccatcc
atgaacgaag gcctggccga
aaacatattg cggaacgtcc
ctggaagtgg tgaaagataa
gaacgtattg cgaacacctg
gtggttctgg caccgccgta
ctggaaaagg cgctggataa

<210> 266
<211> 453
<212> PRT

<213> Artificial Sequence

<220>

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

gcggaagagg tgagcctgta tgcctttacc
atggtggtaa cccatggcga aggcccgtat
gatgcgaaca gcggcctgtt taacatggtg
gcggcgaaag cgcagtatga acgttttcecg
gatcagaccg tgatgctggc ggaaaaactg
gtgtttgtga ccaacagcgg cagcgaagcg
ctgcatcgtg cggaaggcaa accgcagaaa
catggctcca ccgcggtgag cgcgagcatg
ctgccgectge cgggetttct gecatctgacc
ggcgaaaccg aagaacagtt tgtcgcgcegt
aaggaaggcg cggataccat tgcgggcttt
gttattaccc cgccaaaagg ctattttcag
attccggtga tcagcgatga agtgatttgc
tgcgtgacct atgattttac cccggatgcg
ttttttccag taggagcggt gattttgggg
attgaagcga tcgaagaatt tgatcatggt
gcgattgcge tgaaagcgat tgatgtggtg
cgtctggeccc cgecgttttga agaacgtctg
gaatatcgtg gtgtgggctt tatgtgggcg
gccccgtttg atggcaacct gagcgtgagc
ggactgattt gccgcccget gggccagagc
gaagcgcaga tggatgaaat gttcgataaa
gaagtggcgt aa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 266

Met Asn Lys Pro Gln

1 5

Tyr Ala Phe Thr His

20

Val Thr His Gly Glu
35

Tyr Leu Asp Ala Asn

Ser Trp Glu
Met Pro Ser
Gly Pro Tyr

40
Ser Gly Leu

Thr Arg Ala Glu Glu Val Ser Leu
10 15
Leu Arg Gln Arg Gly Thr Met Val
25 30
Val Val Asp Val His Gly Arg Arg
45
Phe Asn Met Val Ala Gly Phe Asp

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



His
65

Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

50
Lys

Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 267

Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

55
Ala

Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

60
Tyr

Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<211>
<212>
<213>

1362
DNA

<220>
<223>

<400> 267
atgaacaaac
cacatgaaga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgggctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

268
453
PRT

<220>
<223>

<400> 268
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro Se
Thr
20
Gly

Me

Glu Gl

Ala Asn Se

Ile As

70
Ty

Leu

Ala Phe

85

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

r Trp Glu

t Lys Ser

Pro Tyr
40

Gly Leu

55

Ala Ala

y

r

p

r Gly Leu

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcacaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys

Met Ser

90

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaggaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggtaacct
gccgtccgcet
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
tccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
ggatcagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu

95

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Asp

Met

Ala
450

Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 269
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>

Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 269
atgaacaaac
cacatgccta
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

270
453
PRT

<220>
<223>

<400> 270
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn

115
Leu

Trp Phe

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100

Ser

His

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly

Arg

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu

Ser

Ala

Artificial Sequence

Trp
Pro
Pro
Gly
55

Ala
Gly
Val

Glu

Glu

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala

120
Gly

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcacaga
gaagtggcgt

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105

Asn

Lys

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu

Pro

Ala
Gln
Asp
Met
Gln
75

Asp
Asp

Thr

Gln

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaggaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atgataacct
gcecgtecgcet
tggatgaaat
aa

Glu Thr Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110
Met Val Lys
125
Arg

Lys Lys

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
ggatcagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met

Ile

Leu
Val
Arg
Asp
Pro
80

Leu
Phe

Leu

Leu

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



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 Gly 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 Ala 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 Vval 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 Val Gly Phe Met Trp Ala Leu Glu Val Vval
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Asp 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 Asp 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> 271
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 271
atgaacaaac cgcagagctg ggaaacgcgt gcggaaactg tgagcctgta tgcctttacc 60
cacatgccga gcctacgtca gcgtggcacc atggtggtaa cccatggecga aggcccgtat 120



atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

272
453
PRT

<220>
<223>

<400> 272
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
Ccaaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr

165

Asn

Ser Lys

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Tyr Asn Met

Ala Gln
75
Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser

Phe Gly

170

gcggectgta
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Ile Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 273
<211> 1362
<212> DNA

Thr
180
Gln

Cys
Phe
Glu Gly

Ala Gly

Pro
Val
Ala

Gly

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

Trp
185
Leu

Arg Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

Glu Glu
190

Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala
Gly

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 273

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa

120
180
240
300
360
420



cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 274
<211> 453
<212> PRT

tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 274
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn

115

Trp Tyr Leu
130

Thr Leu

145

Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195
Lys

Ile Gln

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Asn

Pro

Val

Ala

Ser Lys

His Tyr

Ala Arg
200

Asp Thr

Thr Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Glu Thr Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe

Phe Ala

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



210
Val Met
225

Ala

Ala

Ile Leu

Glu Vval Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 275
<211> 1362
<212> DNA

Ala Gly

Gly

215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

Thr Pro
235

Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

220

Lys Gly Tyr

Pro Val Ile

Thr Gly
270

Asn

Trp
Ser Lys
285
Gly Pro Glu
300
Glu

Phe Asp

Ile Ala Leu

Asn Val Arg
350
Glu Arg
365

Leu

Ala
Ala Glu
380
Asn

Leu Ser

Leu Ile Cys
Thr
430

Asp

Ile Leu

Ala Leu

445

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 275

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga

cggtgatggc

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag

tgcgggegsgt

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgetgce
ggcgaaaccg
aaggaaggcg
gttattaccc

tgagcctgta
cccatggcga
gcggectgta
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag

120
180
240
300
360
420
480
540
600
660
720



gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 276
<211> 453
<212> PRT

ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

caaatatgat

cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

<213> Artificial Sequence

<220>

attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 276
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn

115

Trp Tyr Leu
130

Thr Leu

145

Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile

245

Leu

Arg Lys

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Tyr Asn Met

Ala Gln
75
Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro

Tyr Asp

250

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp

255

780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

277
1362
DNA

<220>
<223>

<400> 277
atgaacaaac
cacatgaaga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag

Cys
260
Phe

Gly
Thr
Phe Pro

Glu Thr

Phe

Pro

Val

Ala

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt

Thr
265
Ile

Gly Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile

Ile Thr
430

Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat

Cys Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt

tgatgtggtg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020



atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 278
<211> 453
<212> PRT

gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

cgcgttttga agaacgtctg
gtgtgggctt tatgtgggceg
atgataacct gagcgtgagc
gccgtccget ggatcagagc
tggatgaaat gttcgataaa
aa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 278
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Vval Ile

Thr Tyr Asp

275
Phe

Ala Gly

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Lys Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Leu

Phe

Pro

Val

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Glu Thr Val Ser Leu

15
Thr Met
30

Gly

Arg Gly Val
His
45
Ala

Val Arg Arg
Val
60

Tyr

Gly Phe Asp

Glu Phe Pro
80

Leu

Arg

Gln Thr Val Met

95
Ser Gly Arg Val Phe
110
Met Val Lys
125

Arg

Met Leu

Lys Ile Leu
140

Val

Lys
Ala Met
160
Phe

Ser Ser

Pro Leu Pro Gly

175
Glu Glu Gly
190

Glu

Gly Glu

Glu Leu Glu Thr
205

Phe Phe

220

Lys

Ala Glu Pro

Phe Gln
240

Asp

Gly Tyr

Val Ile Ser
255

Cys

Pro

Thr Trp Gly Val

270

Ser Lys Asn Leu Thr

285

Gly Pro Glu Leu Ser

1080
1140
1200
1260
1320
1362



Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

<210>
<211>
<212>
<213>

290
Arg

Thr
Asp
Pro
Gly
370
Asp
Arg
Asp

Met

Ala
450

<220>

<223>

<400>

Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

279
1362
DNA
Artificial Sequence

279

atgaacaaac
cacatgccta
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgggctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg

Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta

Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

295
Ile

Pro
Glu
Arg
Val
375
Ala
Cys
Leu

Asp

Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc

Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Glu
315
Ala
Glu
Ile
Trp
Asp
395
Gly
Tyr

Lys

gcggaaaccg
atggtggtaa

gatgcgaaca

gcggcgaaag
gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgegc
cgtctggccc

gaatatcgtg
gccccgtttg

ggactgattt
gaagcgcaga

300
Glu

Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Phe

Ala

Val

Glu

365

Leu

Leu

Ile

Leu

Leu
445

Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaggaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggtaacct
gcgegecggt
tggatgaaat

His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
cggtcagagc
gttcgataaa

Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320



ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt aa 1362

<210> 280
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 280
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 Glu 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 Gly 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 Ala 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 Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Val Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

281
1362
DNA

<220>
<223>

<400> 281
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210> 282
<211> 453

Val
340
Phe

Met
Glu
Tyr Arg

Ala Ser

Asn
Glu
Gly

Lys

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

Arg Leu

Pro Asn

Val val

Val Ser
400
Ala Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 282

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala

Ile

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp

Pro

Gly

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg

355
Glu

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe

Tyr

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met

Glu

Arg

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn

Glu

Gly

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu

Arg

Val

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu

360
Gly

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys

Phe

Arg Ala Glu

10
Arg

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His

Met

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu

Ile

Trp

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn

Ala

Ala

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu

365
Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg

Glu

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg

Pro

Val

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu

Asn

Val



Lys
385
Glu
Leu

Gln

Phe

<210>
<211>
<212>
<213>

370
Asp Lys

Arg Ile

Gly Gln

Met Asp
435
Ala Glu

450

283
1362
DNA

<220>

<223>

<400>

283

atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210>
<211>
<212>
<213>

284
453
PRT

<220>

<223>

Ala
Ala
Ser
420
Glu

Val

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

375

Ser Lys Ala
390

Asn Thr Cys

405

Val Val Leu

Met Phe Asp

Ala

Artificial Sequence

Artificial Sequence

Pro
Thr
Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgctgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Phe

Asp

Pro Pro Tyr Ile Leu

425
Leu

gcggaaactg

Asp

Leu
410

Glu

Gly Asn

395
Gly

Lys Ala

atggtggtaa
gatgcgaaca

gcggcgaaag
gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgctgc

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgegc
cgtctggccc

gaatatcgtg
gcccecgtttg

ggactgattt
gaagcgcaga
gaagtggcegt

380
Leu Ser

Leu Ile Cys
Thr
430
Leu Asp

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececgct
tggatgaaat
aa

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<400> 284
Met Asn Lys

1
Tyr

Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys

385
Glu

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp

Arg

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys

Ile

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala

Ala

Gln
His
Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg

Ser

Asn
405

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys

390
Thr

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala

Cys

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly

Pro

Thr

Thr
Leu
25

Ile
Phe
Lys
Leu
Pro

105
Asn

Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe

Asp

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp

Leu
410

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly

395
Gly

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380

Asn

Leu

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu

Leu

Ile

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu

Ala

Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu

Ser

Cys

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val

Arg
415

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser

400
Pro



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 Met Ala Leu Asp Lys Val

435

Phe Ala Glu Val Ala

450

<210>
<211>
<212>
<213>

285
1362
DNA

<220>
<223>

<400> 285

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

286
453
PRT

<220>

<223>

<400> 286

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gggggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Artificial Sequence

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Ala Val Ser Leu

1

5

10

15

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

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Val
Tyr
His
65

Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala

His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

20
Gly

Ala
Leu
Ala
Leu
100
Ser
His
Gly
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

25
Ile

Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

30
Gly

Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



450

<210>
<211>
<212>
<213>

287
1362
DNA

<220>
<223>

<400> 287
atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

288
453
PRT

<220>
<223>

<400> 288

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgetgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

tgagcctgta
cccatggcga
gcggectgta
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececgct
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

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 Val 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

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 289
<211> 1362

Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<212> DNA

<213>

<220>

<223>

<400> 289
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 290
<211> 453
<212> PRT

<213>

<220>

<223>

<400> 290

Met
1
Tyr
Val
Tyr
His
65
Gly

Ser

Asn Lys
Ala Phe

Thr His
35

Leu Asp

50

Lys Gly

Tyr His

Glu Lys

Pro
Thr
20

Gly
Ala
Leu

Ala

Leu

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Gln
5

His
Glu
Asn
Ile
Phe

85
Val

Ser
Met
Gly
Ser
Asp
70

Tyr

Glu

Artificial Sequence

Artificial Sequence

Trp
Pro
Pro
Gly
55

Ala
Gly

Val

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Glu
Ser
Tyr
40

Leu
Ala

Leu

Ser

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Ile
Phe
Lys

Met

Pro

Arg
10

Arg
Val
Asn
Ala
Ser

90
Phe

Ala
Gln
Asp
Met
Gln
75

Asp

Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat

aa

Glu
Arg
Val
Val
60

Tyr
Gln

Ser

Glu
Gly
His
45

Ala
Glu
Thr

Gly

Val
Thr
30

Gly
Gly
Arg
Val

Arg

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe
Met

95
Val

Leu
Val
Arg
Asp
Pro
80

Leu

Phe

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 291
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

100
Ser

His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

105
Asn

Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Met

Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

110
Lys

Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<400> 291
atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210>
<211>
<212>
<213>

292
453
PRT

<220>
<223>

<400> 292
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu

130

Trp

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu

Ser

Ala

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

Val Ser

Glu Ala
120
Glu Gly

135

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececgct
tggatgaaat
aa

Glu Ala val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140

Lys

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Thr Leu Lys Gln Ala Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met
145 150 155 160
Thr Gly Leu Gly 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 Ala 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 Val Gly Phe Met Trp Ala Leu Glu Val Vval
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 Met Ala Leu Asp Lys Val
435 440 445
Phe Ala Glu Val Ala
450

<210> 293

<211> 1362

<212> DNA

<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 293

atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60
cacatgccga gcctacgtca gcgtggcacc atggtggtaa cccatggcga aggcccgtat 120
gtcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggecctgtt caacatggtg 180



gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgceatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 294
<211> 453
<212> PRT

atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 294
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn

115

Trp Tyr Leu
130

Thr Leu

145

Thr

Lys

Gly Leu

Leu His Leu

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser Trp
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165

Thr Cys

Asn

Pro

Ser Lys

His Tyr

Thr Arg Ala
10

Leu Arg Gln
25
Val

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Arg

Trp Tyr

Glu Thr Vval
Thr
30
Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Gly Glu Glu

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175

Gly Glu

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 295
<211> 1362
<212> DNA

180
Gln Phe

Glu Gly

Ala Gly

Val
Ala

Gly

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

185

Leu Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

190

Glu Leu Glu
205

Phe Phe

220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 295

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgctgagc
tagcggccgt
gctgtggtac
gggggcgtat

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa

cgcgagcatg

120
180
240
300
360
420
480



accggecctgg
tgcccgcatt

ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210>
<211>
<212>
<213>

296
453
PRT

<220>
<223>

<400> 296
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn

115

Trp Tyr Leu
130

Thr Leu

145

Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195
Lys

Ile Gln

210

gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gly Ala

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Asn

Pro

Val

Ala

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

ctgccgctgc
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys

Ser
90
Phe

Leu

Pro
105
Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececgct
tggatgaaat
aa

Glu Ala val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe

220

Ala

gcatctgacc
tgtcgcgegt
tgcgggcttt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Val
225
Ala

Met Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

297
1362
DNA

<220>
<223>

<400> 297
atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga

Ala Gly

Gly

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtctgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat

Thr Pro
235

Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga

Lys Gly

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga

Phe Gln
240
Ser Asp
255
Cys Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc

60

120
180
240
300
360
420
480
540
600
660
720
780



ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 298
<211> 453
<212> PRT

gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgececgct
tggatgaaat
aa

cccggatgceg
gattttgggsg
tgatcatggt
tgatgtggty
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 298
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245

Cys Gly

Leu

Phe

Arg Lys

Gly Arg

Thr Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys

Ser
90
Phe

Leu

Pro
105
Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Gly

Thr Asn

Glu Ala Vval
Thr
30

Gly

Arg Gly
His
45

Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255

Cys Vval

840

900

960

1020
1080
1140
1200
1260
1320
1362



Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu

Leu

Gln

Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln

Asp

260
Phe

Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser

420
Glu

Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys

265
Ile

Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu

270
Asn

Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val

435

Phe Ala Glu

450

<210> 299
<211> 1362
<212> DNA

Val Ala

440

<213> Artificial Sequence

<220>

445

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 299

atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc

gcctggecga

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgctgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggcttt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080



aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 300
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 300

Met
1
Tyr
Val
Tyr
His
65
Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr

Ala

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr

Gly
290

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp

275
Phe

cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Pro Gln Ser Trp Glu

5

Thr His Met Pro Ser

20

Gly Glu Gly Pro Tyr

40

Ala Asn Ser Gly Leu

55

Leu Ile Asp Ala Ala

70

Ala Phe Tyr Gly Leu

85

Leu Val Glu Val Ser

100

Ser Gly Ser Glu Ala

120

His Arg Ala Glu Gly

135

Gln Ala Tyr His Gly
150
Gly Tyr Asn Ser Lys

165

Thr Cys Pro His Tyr

180

Gln Phe Val Ala Arg

200

Glu Gly Ala Asp Thr

215

Ala Gly Gly Vval Ile
230
Thr Ile Leu Arg Lys

245

Cys Gly Phe Gly Arg

260

Phe Thr Pro Asp Ala

280

Phe Pro Val Gly Ala

295

gaatatcgtg gtgtgggctt tatgtgggcg 1140
gccccgtttg atggcaacct gagcgtgagec 1200
ggactgattt gcagcccgat tggccagagc 1260
gaagcgcaga tggatgaaat gttcgataaa 1320

gaagtggcgt aa

Thr
Leu
25

Ile
Phe
Lys
Leu
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile

Val

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile

Ile

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn

Ser

Leu

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr

Ser

Gly
300

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys

285
Pro

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270

Asn

Glu

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys

Leu

Leu

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr

Ser

1362



Lys Leu
305

Phe

Arg

Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Ile Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

301
1362
DNA

<220>
<223>

<400> 301
atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

Glu Thr

Ala

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Glu Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile

Ile Thr
430

Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggecctgta
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccggt
tggatgaaat
aa

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<210> 302
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 302

Met
1
Tyr
Val
Tyr
His
65
Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe

Ile

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr

Asp

Lys Pro

Phe Thr
20

His Gly

35

Asp Ala

Gly Leu
His Ala
Lys Leu
100
Asn Ser
115
Leu His
Lys Gln
Leu Gly
Leu Thr
180
Glu Gln
195
Lys Glu
Ala Ala
Leu Thr
Ile Cys
260
Asp Phe
275
Phe Phe
Leu Glu
Thr Gly

Val Vval

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly

325
Met

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His

Asn

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile

Pro

Glu

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val

Gly

Thr
Leu
25

Val
Tyr
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly

Leu

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys

330
Ala

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala

Glu

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile

Asn

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala

Val

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp

Leu

Arg

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys

335
Arg

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala

Leu



Ala Pro Arg
355
Ile Gly Glu
370
Lys Asp Lys
385
Glu Arg Ile

Val Gly Gln

Gln Met Asp

435

Phe Ala Glu
450

<210> 303
<211> 1362
<212> DNA

340
Phe

Tyr
Ala
Ala
Ser
420
Glu

Val

Glu
Arg
Ser
Asn
405
Val

Met

Ala

Glu
Gly
Lys
390
Thr
Val

Phe

Arg
Val
375
Ala
Cys

Leu

Asp

<213> Artificial Sequence

<220>

Leu
360
Gly
Pro
Thr
Ala

Lys
440

345
Lys

Phe
Phe
Asp
Pro

425
Leu

His
Met
Asp
Leu
410

Pro

Glu

Ile
Trp
Gly
395
Gly
Tyr

Lys

Ala
Ala
380
Asn
Leu

Ile

Ala

Glu
365
Leu
Leu
Ile

Leu

Leu
445

350
Arg

Glu
Ser
Cys
Thr

430
Asp

Pro
Val
Val
Ser
415
Glu

Lys

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 303

atgaacaaac
cacatgaaga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgcgctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 304
<211> 453
<212> PRT

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

gcggaaaccg
atggtggtaa

gatgcgtgta
gcggcgaaag

gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattatcc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgegc
cgtctggccc

gaatatcgtg
gcccecgtttg

ggactgattt
gaagtacaga
gaagtggcegt

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttat
taggagcggt
tcggggaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggtaacct
gcgegecgct
tggatgaaat

aa

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
tccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
ggatcagagc
gttcgataaa

Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 304

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala

Ile

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Ala
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp

Pro

Gly
370

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg

355
Glu

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe

Tyr

Gln
5
His
Glu
Cys
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Ile
Pro
Thr
Gly
325
Met
Glu

Arg

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn

Glu

Gly

Trp
Lys
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp

215
Val

Gly
Asp
Gly
295
Ile
Pro
Glu

Arg

Val
375

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu

360
Gly

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Ile
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys

Phe

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His

Met

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Gly
315
Ala
Glu
Ile

Trp

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn

Ala

Ala
380

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu

365
Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg

Glu

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg

Pro

Val

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu

Asn

Val



Lys
385
Glu

Asp Lys

Arg Ile

Leu Asp Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

305
1362
DNA

<220>
<223>

<400> 305

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

306
453
PRT

<220>
<223>

Ala

Ser Lys Ala Pro Phe

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr Cys Thr Asp

Phe Asp Lys Leu

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Artificial Sequence

Asp Gly
395
Leu

410

Val Leu Ala Pro Pro Tyr Ile Leu

425

Glu Lys

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Asn Leu Ser

Gly Leu Ile Cys Ala

Thr
430
Ala Leu Asp

445

tgagcctgta
cccatggcga
gcggecctgta
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

Val Ser
400
Pro
415
Glu val

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<400> 306

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu

Leu

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg

Gly

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile

Gln

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala

Ser

Gln
His
Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn

405
Val

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr

Val

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro

Thr

Ala

Thr
Leu
25

Ile
Tyr
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp

Pro

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu

410
Pro

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly

Tyr

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn

Leu

Ile

Ala
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu

Ile

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser

Cys

Thr

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser

415
Glu

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400

Pro

Ala



420 425

430

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val

435
Phe Ala Glu Val Ala
450

440

<210>
<211>
<212>
<213>

307
1362
DNA
Artificial Sequence

<220>
<223>

<400> 307
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

<210>
<211>
<212>
<213>

308
453
PRT
Artificial Sequence

<220>
<223>

<400> 308

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgat
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

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

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Val
Tyr
His
65

Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Ile
Gln

Phe

Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly

395
Gly

Lys

Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<210>
<211>
<212>
<213>

309
1362
DNA

<220>
<223>

<400> 309

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210>
<211>
<212>
<213>

310
453
PRT

<220>
<223>

<400> 310
Met Asn Lys
1
Tyr Ala Phe
Thr His
35
Leu Asp
50
Lys Gly

Val
Tyr

His

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Pro Gln
5

Thr His

20

Gly Glu

Ala Asn

Leu Ile

Artificial Sequence

Artificial Sequence

Ser Trp Glu
Met Pro Ser

Gly Pro Tyr

40

Ser Gly Leu
55

Asp Ala Ala

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Ile
Tyr

Lys

aa

Arg Ala Glu Glu
10
Arg Gln Arg Gly

Val Asp Val His

45

Asn Met Val Ala
60

Ala Gln Tyr Glu

tgagcctgta
cccatggcga
gcggecctgta
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccggt
tggatgaaat

Variant of Transaminase enzyme from Vibrio fluvialis

Variant of Transaminase enzyme from Vibrio fluvialis

Val Ser Leu
15

Thr Met Val

30

Gly Arg Arg

Gly Phe Asp

Arg Phe Pro

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



65
Gly

Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Val

Gln

Phe

Tyr
Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 311
<211> 1362
<212> DNA

Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

70
Tyr

Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr

Val

Phe

Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

75
Asp

Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly

Tyr

Met

Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

80
Leu

Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<213> Artificial Sequence

<220>

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 311

atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210>
<211>
<212>
<213>

312
453
PRT

<220>
<223>

<400> 312
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85
Leu Val

100

Met
Gly
Ser
Asp
70

Tyr

Glu

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Ser Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

gcggaagagg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgetgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe

105

Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgat
tggatgaaat
aa

Glu Glu Vval
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg

110

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95

Val Phe

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Ile
Gln

Phe

Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 313
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415

Glu

Lys

Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<400> 313

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 314
<211> 453
<212> PRT

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

<213> Artificial Sequence

<220>

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

tgagcctgta
cccatggcga
gcggecctgta
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat

aa

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 314
Met Asn Lys
1

Tyr Ala Phe

Val Thr His
35
Tyr Leu Asp
50
His Lys Gly
65
Gly Tyr His

Ser Glu Lys

Val Thr Asn

115

Trp Phe Leu
130

Thr Leu Lys

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His

Gln

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg

Ala

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu

135
His

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly

Gly

Thr
Leu
25

Val
Tyr
Lys
Met
Pro
105
Asn

Lys

Ser

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu

Pro

Thr

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr

Gln

Ala

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys

140
Val

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg

Ser

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys

Ala

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile

Ser

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu

Leu

Met

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



145 150 155 160
Thr Gly Leu Gly 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 Ala 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 Vval 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 Val Gly Phe Met Trp Ala Leu Glu Val Vval
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 Ser 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 Met Ala Leu Asp Lys Val
435 440 445
Phe Ala Glu Val Ala
450

<210> 315

<211> 1362

<212> DNA

<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 315

atgaacaaac cgcagagctg ggaaacgcgt gcggaaaccg tgagcctgta tgcctttacc 60
cacatgccta gcctacgtca gcgtggcacc atggtggtaa cccatggecga aggcccgtat 120
atcgtggatg tgcatggccg tcgttatctg gatgcgtgta gcggecctgtt caacatggtg 180
gcgggetttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240



ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgcgcectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

316
453
PRT

<220>
<223>

<400> 316
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Ala Leu

Leu His Leu

cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Cys

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys

180

Asn

Pro

Ser Lys

His Tyr

gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccccecgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185

Tyr

tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu

190

Gly

tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggecttt
ctattttcag
agtgatttgc
tccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175

Gly Glu

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 317
<211> 1362
<212> DNA

Gln Phe

Glu Gly

Ala Gly

Val
Ala

Gly

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

Leu Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

Glu Leu Glu
205

Phe Phe

220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 317
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc

accggcecctgg

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc

120
180
240
300
360
420
480
540



tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 318
<211> 453
<212> PRT

attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gcccecgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgecccgat
tggatgaaat
aa

tgtcgecgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 318
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ala Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195
Ile Gln Lys
210
Met

Val Ala

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro Pro

Glu Thr Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



225

Ala Ile Leu

Glu Vval Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Ile Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 319
<211> 1362
<212> DNA

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

235

Tyr Asp Ile
250

Thr Gly

265

Ile

Asn

Ile Ser

Val Ile Leu

Ile Glu
315
Ala

Ala
Gly Cys
330
Leu Ala Glu
345
Lys

His Ile

Phe Met Trp

Phe Gly
395
Gly

Asp

Leu
410
Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 319

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat

cacctggggc

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg

120
180
240
300
360
420
480
540
600
660
720
780
840



attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 320
<211> 453
<212> PRT

gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

<213> Artificial Sequence

<220>

ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

gattttgggg
tgatcatggt
tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 320
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly

260

Leu

Phe

Arg Lys

Gly Arg

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly

265

Asn

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255

Cys Val

900

960

1020
1080
1140
1200
1260
1320
1362



Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

321
1362
DNA

<220>
<223>

<400> 321

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg

Phe Thr

Phe Pro

Glu Thr

Pro

Val

Ala

Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gggggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc

Ile Ile Ser

Val Ile Leu
Glu
315

Ala

Ala Ile

Gly Cys

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

gcggaaactg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg

Ser Lys Asn

285
Gly Pro Glu
300
Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgecgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140



ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagec 1200
gaacgtattg cgaacacctg caccgatctg ggactgattt gcagcccgect gggccagagec 1260
gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt aa 1362

<210> 322
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 322

Met
1
Tyr
Val
Tyr
His
65
Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala

Lys

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly

290
Arg

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe

Leu

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gly
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe

Glu

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr

Pro

Thr

Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu
10 15
Met Pro Ser Leu Arg Gln Arg Gly Thr Met Val
25 30
Gly Pro Tyr Ile Val Asp Val His Gly Arg Arg
40 45
Ser Gly Leu Phe Asn Met Val Ala Gly Phe Asp
55 60
Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro
70 75 80
Tyr Gly Leu Met Ser Asp Gln Thr Val Met Leu
90 95
Glu Val Ser Pro Phe Asp Ser Gly Arg Val Phe
105 110
Ser Glu Ala Asn Glu Thr Met Val Lys Met Leu
120 125
Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu
135 140
Tyr His Gly Ser Thr Ala Val Ser Ala Ser Met
150 155 160
Asn Ser Lys Phe Gly Leu Pro Leu Pro Gly Phe
170 175
Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
185 190
Val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
200 205
Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro
215 220
Gly val Ile Thr Pro Pro Lys Gly Tyr Phe Gln
230 235 240
Leu Arg Lys Tyr Asp Ile Pro Val Ile Ser Asp
250 255
Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys Val
265 270
Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr
280 285
Val Gly Ala Val Ile Leu Gly Pro Glu Leu Ser
295 300
Ala Ile Glu Ala Ile Glu Glu Phe Asp His Gly



305
Phe

Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

<210>
<211>
<212>
<213>

Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

<220>

<223>

<400>

Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

323
1362
DNA
Artificial Sequence

323

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

310
His

Asn
Glu
Gly
Lys
390
Thr

Val

Phe

Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

315
Ala

Glu
Ile
Trp
Gly
395
Gly

Tyr

Lys

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgegc
cgtctggccc

gaatatcgtg
gccccgtttg

ggactgattt
gaagcgcaga
gaagtggcegt

Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececgct
tggatgaaat

aa

Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

320
Ala

Leu
Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<210> 324
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 324

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe

Ile

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr

Asp

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu

Thr

Val

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly

Val
340

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly

325
Met

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His

Asn

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile

Pro

Glu

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val

Gly

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly

Leu
345

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys

330
Ala

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala

Glu

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile

Asn

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala

Val

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp

Leu

Arg
350

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys

335
Arg

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala

Leu



Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

325
1362
DNA

<220>
<223>

<400> 325

atgaacaaac
cacatgccta
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgggetgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 326
<211> 453
<212> PRT

Phe Glu

Tyr Arg

Ala Ser

Glu
Gly

Lys

Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

Lys His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Ala Glu
365

Leu

Arg

Ala
380
Asn

Glu

Leu Ser

Leu Ile

Ile Thr
430

Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcggggaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggtaacct
gccgtecgcet
tggatgaaat
aa

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggtcagagc
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 326

Met
1
Tyr
Val
Tyr
His
65
Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile

Lys

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly

370
Asp

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu

Lys

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr

Ala

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg

Ser

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu

Gly

Lys

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val

375
Ala

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly

Pro

Thr
Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe

Phe

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met

Asp

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Gly
315
Ala
Glu
Ile

Trp

Gly

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala

380
Asn

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365

Leu

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu

Ser

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro

Val

Val

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn

Val

Ser



385
Glu

Leu

Gln

Phe

<210>
<211>
<212>
<213>

Arg Ile Ala

Ser
420
Met Asp Glu
435
Ala Glu
450

Gly Gln

Val

327
1362
DNA

<220>

<223>

<400>
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

327

328
453
PRT

<220>

<223>

<400>

328

Asn
405
Val
Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

390

395

400

Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro

410

415

Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala

425

430

Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val

440

Artificial Sequence

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

gcggaagagyg

atggtggtaa
gatgcgaaca

gcggcgaaag
gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgetgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgegc
cgtctggccc

gaatatcgtg
gccccgtttg

ggactgattt
gaagcgcaga

gaagtggcgt

445

tgagcctgta
cccatggcga
gcggectgta
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgececggt
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Met
Tyr
Val
Tyr
His
65

Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu

Val

Asn
Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg

Gly

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile

Gln

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala

Ser
420

Gln
His
Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn

405
Val

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr

Val

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro

Thr

Ala

Thr
Leu

25
Ile

Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp

Pro
425

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu

410
Pro

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly

Tyr

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn

Leu

Ile

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu

Ile

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser

Cys

Thr
430

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg

415
Glu

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400

Pro

Ala



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> 329
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 329

atgaacaaac cgcagagctg ggaaacgcgt gcggaagagg tgagcctgta tgcctttacc
cacatgccga gcctacgtca gcgtggcacc atggtggtaa cccatggcga aggcccgtat
atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggecctgtt caacatggtg
gcgggetttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg
ggctatcatg cgttttacgg cctgatgagc gatcagaccg tgatgctggc ggaaaaactg
gtggaagtga gcccgtttga tagcggccgt gtgtttgtga ccaacagcgg cagcgaagceg
aacgaaacca tggtgaaaat gctgtggttc ctgcatcgtg cggaaggcaa accgcagaaa
cgtaaaattc tgaccctgaa gcaggcgtat catggctcca ccgcggtgag cgcgagcatg
accggcctgg gctataacag caaatttggec ctgccgectge cgggetttct gecatctgacc
tgcccgecatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt
ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggettt
tttgcggaac cggtgatgge tgcgggecggt gttattaccc cgccaaaagg ctattttcag
gcgattctga ccatcctgcg caaatatgat attccggtga tcagcgatga agtgatttgc
ggctttggtc gtaccggcaa cacctgggge tgcgtgacct atgattttac cccggatgceg
attattagca gtaaaaacct aaccgcgggt ttttttccag taggagcggt gattttgggg
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tgatcatggt
tttaccacag gcggccatcc ggtgggttgt gcgattgecge tgaaagcgat tgatgtggtg
atgaacgaag gcctggccga aaacgtgecgt cgtctggeccc cgegttttga agaacgtctg
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gtgtgggctt tatgtgggceg
ctggaagtgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagc
gaacgtattg cgaacacctg caccgatctg ggactgattt gcagcccgct gggccagagc
gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa
ctggaaaagg cgctggataa agtgtttgcg gaagtggcgt aa

<210> 330
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 330

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Glu 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

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Tyr
His
65

Gly
Ala
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

35
Asp

Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

40
Leu

Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

45
Ala

Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<210>
<211>
<212>
<213>

331
1362
DNA

<220>
<223>

<400> 331

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

332
453
PRT

<220>
<223>

<400> 332
Met Asn Lys
1
Tyr Ala Phe
Val Thr His

35
Leu Asp
50

Lys Gly

Tyr

His
65

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Pro Gln
5

Thr His

20

Gly Glu

Ala Asn

Leu Ile

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Ser Trp Glu
Met Pro Ser

Gly Pro Tyr

40

Ser Gly Leu

55

Asp Ala Ala
70

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala
10

Leu Arg Gln
25
Ile Val Asp

Phe Asn Met

Ala Gln
75

Lys

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

Glu Thr

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Val Ser Leu

15

Arg Gly Thr Met Val

30

Val His

45

Val Ala
60

Tyr Glu

Gly Arg Arg
Gly Phe Asp

Arg Phe Pro

80

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Tyr
Glu
Thr
Tyr
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 333
<211> 1362
<212> DNA
<213> Artificial Sequence

Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ser
415
Glu

Lys

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<220>

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 333

atgaacaaac
cacatgaaga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 334
<211> 453
<212> PRT

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

<213> Artificial Sequence

<220>

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagtacaga
gaagtggcgt

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttat
taggagcggt
tcggggaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atgataacct
gecgegeegegg
tggatgaaat

aa

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
tccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
cggtcagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 334
Met Asn Lys
1

Tyr Ala Phe

Val Thr His
35
Tyr Leu Asp
50
His Lys Gly
65
Gly Tyr His

Ser Glu Lys

Val Thr Asn

Pro Gln
5

Thr His

20

Gly Glu

Ala Asn
Leu Ile

Ala Phe
85

Leu Val

100

Ser Gly

Ser
Met
Gly
Ser
Asp
70

Tyr

Glu

Ser

Trp
Lys
Pro
Gly
55

Ala
Gly

Val

Glu

Glu
Ser
Tyr
40

Leu
Ala
Leu

Ser

Ala

Thr
Leu
25

Ile
Phe
Lys
Met
Pro

105
Asn

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe

Glu

Ala
Gln
Asp
Met
Gln
75

Asp

Asp

Thr

Glu
Arg
Val
Val
60

Tyr
Gln

Ser

Met

Thr
Gly
His
45

Ala
Glu
Thr

Gly

Val

Val
Thr
30

Gly
Gly
Arg
Val
Arg

110
Lys

Ser
15

Met
Arg
Phe
Phe
Met
95

Val

Met

Leu
Val
Arg
Asp
Pro
80

Leu

Phe

Leu

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Gly
Gln

Phe

<210>
<211>
<212>
<213>

Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

<220>

<223>

<400>

115
Leu

Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

335
1362
DNA
Artificial Sequence

335

His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Ile
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

120
Gly

Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Gly
315
Ala
Glu
Ile
Trp
Asp
395
Gly
Tyr

Lys

Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

125
Arg

Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Ala
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Val

Val



atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

336
453
PRT

<220>
<223>

<400> 336
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn

115

Trp Tyr Leu
130

Thr Leu

145

Lys

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggtac
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Ser Trp Glu Thr

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

gcggaaactg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala

155

Ser

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu

Met
160

Ser

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Thr Gly Leu Gly Tyr Asn Ser Lys
165
Leu His Leu Thr Cys Pro His Tyr
180
Thr Glu Glu Gln Phe Val Ala Arg
195 200
Ile Gln Lys Glu Gly Ala Asp Thr
210 215
Val Met Ala Ala Gly Gly Val Ile
225 230
Ala Ile Leu Thr Ile Leu Arg Lys
245
Glu Val Ile Cys Gly Phe Gly Arg
260
Thr Tyr Asp Phe Thr Pro Asp Ala
275 280
Ala Gly Phe Phe Pro Val Gly Ala
290 295
Lys Arg Leu Glu Thr Ala Ile Glu
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 Val 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

<21e> 337
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>

Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Gly Phe
175
Gly Glu

Glu Thr
Glu Pro

Phe Gln
240

Ser Asp

255

Cys Val

Leu Thr
Leu Ser

His Gly
320

Lys Ala

335

Arg Leu

Pro Asn

Val val

Val Ser
400

Arg Pro

415

Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 337
atgaacaaac cgcagagctg ggaaacgcgt
cacatgccga gcctacgtca gcgtggcacc

gcgggetttg atcataaagg cctgattgat
ggctatcatg cgttttacgg cctgatgagc

gcggaaactg tgagcctgta
atggtggtaa cccatggcga
gtcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgta
gcggcgaaag cgcagtatga
gatcagaccg tgatgctgtc

tgcctttacc 60
aggcccgtat 120
taacatggtg 180
acgttttccg 240
ggaaaaactg 300



gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg
gtggttctgg
ctggaaaagg

<210> 338
<211> 453
<212> PRT

gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggcecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

tagcggccgt
gctgtggtac
gggggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcecgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

ccaacagcgg

cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgat
tggatgaaat
aa

cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 338
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn

115

Trp Tyr Leu
130

Thr Leu

145

Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gly Ala

Gln Ser
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180

Gln Phe

Asn

Pro

Val

Ser Lys

His Tyr

Ala Arg

Thr Arg Ala

10
Leu Arg Gln
25
Val

Val Asp

Tyr Asn Met

Ala Gln
75
Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Glu Thr Vval
Thr
30

Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly

Glu Leu

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Ile Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210> 339
<211> 1362
<212> DNA

Glu Gly

Ala Gly

Ala

Gly

200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420

Glu Met

Val Ala

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

<213> Artificial Sequence

<220>

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330
Ala

Leu Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val Vval

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 339
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc

accggectgg
tgcccgcatt

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt

120
180
240
300
360
420
480
540
600



ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 340
<211> 453
<212> PRT

aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

<213> Artificial Sequence

<220>

aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcgcaga
gaagtggcegt

cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 340

Met Asn Lys Pro Gln Ser Trp Glu Thr

1

Tyr Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Arg Ala
10

Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro

235

Pro

Glu Ala val

Thr
30
Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys
125

Arg

Met

Lys
140
Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln

240

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Ala Ile Leu

Glu Val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Thr

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

341
1362
DNA

<220>
<223>

<400> 341
atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca

Thr Ile
245
Cys Gly
260
Phe Thr

Phe Pro

Glu Thr

Leu

Phe

Pro

Val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt

Tyr Asp Ile
250

Thr Gly

265

Ile

Asn

Ile Ser

Val Ile Leu

Ala Ile Glu

315

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Lys

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag

Pro Val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Asp

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu

380

Asn

Glu

Leu Ser

Leu Ile Cys

Ile Thr
430
Asp

Leu
Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt

Ser
255
Cys

Asp
Val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900



ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 342
<211> 453
<212> PRT

gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

<213> Artificial Sequence

<220>

attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgaccgtt
tggatgaaat
aa

tgatcatggt
tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagc
gttcgataaa

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 342
Met Asn Lys
1
Tyr Ala Phe
His
35
Asp

Val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn
115
Phe Leu
130

Leu

Trp

Thr
145
Thr

Lys

Gly Leu

Leu His Leu

Thr Glu Glu

195

Ile Gln Lys
210

Val Met

225

Ala

Ala

Ile Leu

Glu Val Ile

Thr Tyr Asp

Pro

5
Thr His
20
Gly Glu

Ala Asn

Leu Ile

Ala Phe
85

Leu Val
100
Ser Gly

His Arg

Gln Ala

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser

Ala

Tyr

Gln Ser Trp Glu Thr

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala
120
Glu Gly
135

His Gly

150

Gly Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
Val
Ala

Gly

Ser Lys

His Tyr

Ala Arg
200
Asp Thr
215

Val Ile

230

Thr Ile
245
Cys Gly
260

Phe Thr

Leu

Phe

Pro

Arg Lys

Gly Arg

Asp Ala

Arg Ala
10

Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

Lys Pro Gln

Thr Ala
155
Leu

Ser
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Thr Pro
235
Ile

Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

Glu Ala val

Thr
30
Gly

Arg Gly
His
45
Ala

Val

Val
60
Tyr

Gly

Glu Arg

Gln Thr Vval

Ser Gly Arg

110

Met Val Lys
125

Lys Arg

140

Val

Lys

Ser Ala

Pro Leu Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro Val Ile

Thr Trp Gly

270
Asn

Ser Lys

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Phe Gln
240
Ser Asp
255
Cys Vval

Leu Thr

960

1020
1080
1140
1200
1260
1320
1362



Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

<210>
<211>
<212>
<213>

Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

<220>

<223>

<400>

275
Phe

Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

343
1362
DNA
Artificial Sequence

343

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg

Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa

Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

280
Ala

Glu
Val
Gly
Leu
360
Gly
Pro
Thr

Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa

Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

gcggaaactg

Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

atggtggtaa
gatgcgaaca

gcggcgaaag
gatcagaccg

gtgtttgtga

ctgcatcgtg

catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag
attgaagcga

gcgattgegc
cgtctggccc

gaatatcgtg
gccccgtttg

Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

285
Pro

Phe

Ala

Val

Glu

365

Leu

Leu

Ile

Leu

Leu
445

Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggcectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggcaacct

Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc

Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200



gaacgtattg cgaacacctg caccgatctg ggactgattt gccgcccgect gggccagage 1260
gtggttctgg caccgccgta cattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaatgg cgctggataa agtgtttgcg gaagtggcgt aa 1362

<210> 344
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 344
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 Val 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
Val Thr Asn Ser Gly Ser Glu Ala Asn Glu 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 Gly 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 Ala 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

Ile Asp Vval

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

345
1362
DNA

<220>
<223>

<400> 345

atgaacaaac
cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

Gly Gly
325
Val Met
340
Phe Glu

Tyr Arg

Ala Ser

His
Asn
Glu
Gly

Lys

Pro Val

Glu Gly
Leu
360
Gly

Arg

Val
375

Ala Pro

390

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Thr

Val

Phe

Cys Thr

Leu Ala

Asp Lys

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttc
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Gly Cys Ala

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

Asp

Pro
425
Leu

Tyr

Glu Met

gcggaagegg
atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Ile Ala Leu

Asn Val Arg

350

Ala Glu Arg
365

Ala Leu Glu

380

Asn

Leu Ser

Leu Ile Cys
Thr
430

Asp

Ile Leu

Ala Leu
445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gcagcccgct
tggatgaaat
aa

Lys Ala
335
Arg Leu

Pro Asn

Val val

Val Ser
400
Arg Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<210> 346
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 346
Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Ala Val

1
Tyr

Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile

Ala

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp

Pro

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val

Arg

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val

340
Phe

5
His

Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325

Met

Glu

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn

Glu

Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro

Glu

Arg

Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly

Leu

Leu
25

Val
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu

345
Lys

10
Arg

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala

His

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu

Ile

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile

Asn

Ala

Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val

Glu

Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg

350
Arg

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg

Pro

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala

Leu

Asn



355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Glu

Phe Ala

450

<210>
<211>
<212>
<213>

347
1362
DNA

<220>
<223>

<400> 347

atgaacaaac
cacatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210> 348
<211> 453
<212> PRT

Tyr
Ala
Ala
Ser
420
Glu

Val

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Arg Gly Val

375

Ser Lys Ala
390

Asn Thr
405

Val

Cys

Val Leu

Met Phe Asp

Ala

Artificial Sequence

<213> Artificial Sequence

360
Gly

Pro
Thr
Ala

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Phe Met
Phe Asp

Asp Leu
410

Pro Pro

425

Leu Glu

Trp
Gly
395
Gly
Tyr

Lys

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce

ggcgaaaccg
aaggaaggcg

gttattaccc
attccggtga
tgcgtgacct

ttttttccag

attgaagcga
gcgattgcegc
cgtctggccc

gaatatcgtg
gcccecgtttg

ggactgattt
gaagcgcaga
gaagtggcegt

Ala
380
Asn
Leu

Ile

Ala

365
Leu

Leu

Ile

Leu

Leu
445

Glu
Ser
Cys
Thr

430
Asp

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaggaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggtaacct
gegegeeges
tggatgaaat

aa

Val Vval

Val Ser
400
Ser Pro
415
Glu Ala

Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
cgatcagagc
gttcgataaa

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 348
Met Asn Lys Pro

1
Tyr

Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile

Lys
385

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly

370
Asp

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu

Lys

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr

Ala

Gln Ser Trp Glu Thr

5
His

Glu
Asn
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg

Ser

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly

Lys
390

Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val

375
Ala

Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly

Pro

Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe

Phe

Arg Ala Glu

10
Arg

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met

Asp

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp

Gly
395

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala

380
Asn

Thr
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365

Leu

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu

Ser

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro

Val

Val

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn

Val

Ser
400



Glu Arg Ile
Gly Asp Gln

Gln Met Asp

435

Phe Ala Glu
450

<210>
<211>
<212>
<213>

349
1362
DNA

<220>
<223>

<400> 349
atgaacaaac
cacatgccta
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgcgcectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

350
453
PRT

<220>

<223>

<400> 350

Ala Asn
405
Ser Val
420
Glu Met

Val Ala

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Artificial Sequence

410

425

gcggaaaccg
atggtggtaa

gatgcgtgta
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagtacaga
gaagtggcgt

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaggaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggtaacct
gcecgtecgcet
tggatgaaat
aa

Thr Cys Thr Asp Leu Gly Leu Ile Cys Ala Pro

415

Val Leu Ala Pro Pro Tyr Ile Leu Thr Glu Ala
430
Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
tccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
ggatcagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Val Ser Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Tyr
Val
Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu

Leu

Gln

Ala
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Ala
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Asp

Met

Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln

Asp

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser

420
Glu

His
Glu
Cys
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys

Leu
25

Ile
Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

10
Arg

Val
Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu

Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

15
Met

Arg
Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Val

Val



435

Phe Ala Glu Val Ala

450

<210>
<211>
<212>
<213>

351
1362
DNA

<220>
<223>

<400> 351
atgaacaaac
cacatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgggctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

352
453
PRT

<220>
<223>

<400> 352

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

440

Artificial Sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

gcggaaaccg
atggtggtaa

gatgcgtgta
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgc
ggcgaaaccg
aaggaaggcg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcacaga
gaagtggcegt

445

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttat
taggagcggt
tcgaggaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atgataacct
gccgaccgtt
tggatgaaat
aa

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggcttt
ctattttcag
agtgatttgc
tccggatgceg
gattttgggg
tgatcatggt
tgatgtggtsg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

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

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Tyr
His
65

Gly
Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Leu
Gly
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

Asp
Gly
His
Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

Ala
Leu
Ala
Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

Cys
Ile
Phe
85

Val
Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Ile
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val
Met

Ala

Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Gly
55

Ala
Gly
Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Phe
Lys
Met
Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

Asn
Ala
Ser
90

Phe
Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Asp
395
Gly
Tyr

Lys

Val
60

Tyr
Gln
Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Ala
Glu
Thr
Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Gly
Arg
Val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Phe
Phe
Met
95

Val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<210>
<211>
<212>
<213>

<220>

<223>

<400>
atgaacaaac
cacatgccta
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgcgcectgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

<220>

<223>

<400>

Met
1
Tyr

Val
Tyr
His

65
Gly

Asn
Ala
Thr
Leu
50

Lys

Tyr

353
1362
DNA
Artificial Sequence

353

354
453
PRT
Artificial Sequence

354

Pro Gln
5

Thr His

20

Gly Glu

Lys
Phe
His

35
Asp

Ala Asn
Gly Leu Ile

His Ala Phe

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Ser
Met
Gly
Ser
Asp

70
Tyr

Trp
Pro
Pro
Gly
55

Ala

Gly

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Glu
Ser
Tyr
40

Leu

Ala

Leu

gcggaaaccg
atggtggtaa

gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggcyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Ile
Phe
Lys

Met

Arg
10

Arg
Val
Asn

Ala

Ser

aa

Ala Glu Thr

Gln Arg Gly
His
45
Ala

Asp Val

Met Val
60
Gln Tyr
75

Asp

Glu

Gln Thr

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaggaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggtaacct
gccgtecgcet
tggatgaaat

Val
Thr
30

Gly
Gly
Arg

Val

Variant of Transaminase enzyme from Vibrio fluvialis

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
ggatcagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe

Met

Leu
Val
Arg
Asp
Pro

80
Leu

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Ser
Val
Trp
Thr
145
Thr
Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

Glu
Thr
Phe
130
Leu
Ala
His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Asp

Met

Ala
450

Lys
Asn
115
Leu
Lys
Leu
Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 355
<211> 1362
<212> DNA
<213> Artificial Sequence

Leu
100
Ser
His
Gln
Gly
Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

85
Val

Gly
Arg
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Glu
Ser
Ala
Tyr
150
Asn
Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

Val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Ser
Ala
120
Gly
Gly
Lys
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Pro
105
Asn
Lys
Ser
Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

90
Phe

Glu
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Lys

Ser
Met
Lys
140
Val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Gly
Val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

95
Val

Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



<220>

<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 355

atgaacaaac
cacatgccta
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accgggctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaaaag

<210>
<211>
<212>
<213>

356
453
PRT

<220>
<223>

<400> 356
Met Asn Lys
1
Tyr

Ala Phe

Val Thr His
35
Leu Asp
50

Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Val Thr Asn

115

cgcagagctg
gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
Ccgaacacctg
caccgccgta
cgctggataa

Gln
5
His

Pro

Thr
20
Gly Glu

Ala Cys

Leu Ile

Ala Phe
85
Leu Val
100

Ser Gly

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu

Ser

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegst
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgcg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Leu

Val Ser

Glu Ala

120

gcggaaaccg
atggtggtaa

gatgcgtgta
gcggcgaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgctgce
ggcgaaaccg
aaggaaggcg
gttattatcc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgegc
cgtctggccc
gaatatcgtg
gccccgtttg
ggactgattt
gaagcacaga
gaagtggcegt

Thr Arg Ala

10
Leu Arg Gln
25
Ile

Val Asp

Phe Asn Met

Ala Gln
75

Asp

Lys
Met Ser
90
Pro Phe
105

Asn

Asp

Glu Thr

tgagcctgta
cccatggcga
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gtgtgggctt
atggtaacct
gccgtccgcet
tggatgaaat
aa

Glu Thr Val
Thr
30

Gly

Arg Gly

Val His
45
Val Ala
60

Tyr

Gly

Glu Arg

Gln Thr Val

Ser Gly Arg
110
Val Lys

125

Met

tgcctttacc
aggcccgtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
tccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggtcagagc
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser Leu
15
Met Val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
Val Phe

Met Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



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 Gly 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 Ala Ala Gly Gly Val Ile Ile 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 Val Gly Phe Met Trp Ala Leu Glu Val Vval
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

<21e> 357
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>
<223> Variant of Transaminase enzyme from Vibrio fluvialis

<400> 357
atgaacaaac cgcagagctg ggaaacgcgt gcggaagagg tgagcctgta tgcctttacc 60



cacatgccga
gtcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgaaacca
cgtaaaattc
accggcecctgg
tgcccgcatt
ctggcccgtg
tttgcggaac
gcgattctga
ggctttggtc
attattagca
ccggaactga
tttaccacag
atgaacgaag
aaacatattg
ctggaagtgg
gaacgtattg

gtggttctgg
ctggaaatgg

<210> 358
<211> 453
<212> PRT

<213>

<220>

<223>

<400> 358

Met
1
Tyr
Val
Tyr
His
65
Gly
Ala
Val
Trp
Thr

145
Thr

Asn Lys
Ala Phe

Thr His
35

Leu Asp

50

Lys Gly

Tyr His
Glu Lys
Thr Asn

115
Phe Leu

130
Leu Lys

Gly Leu

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Gln

Gly

gcctacgtca
tgcatggccg
atcataaagg
cgttttacgg
gcccgtttga
tggtgaaaat
tgaccctgaa
gctataacag
attggcgtta
aactggaaga
cggtgatggc
ccatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
caccgccgta
cgctggataa

Gln
5
His
Glu
Asn
Ile
Phe
85
Val
Gly
Arg
Ala

Tyr

Ser
Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr

150
Asn

Artificial Sequence

Trp
Pro
Pro
Gly
55

Ala
Gly
Val
Glu
Glu
135
His

Ser

gcgtggcacc
tcgttatctg
cctgattgat
cctgatgagc
tagcggccgt
gctgtggttt
gcaggcgtat
caaatttggc
tggcgaagaa
aaccattcag
tgcgggegsgt
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
cattctgacc
agtgtttgceg

Glu
Ser
Tyr
40

Leu
Ala
Leu
Ser
Ala
120
Gly
Gly

Lys

atggtggtaa
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgtttgtga
ctgcatcgtg
catggctcca
ctgccgectgc
ggcgaaaccg
aaggaaggceyg
gttattaccc
attccggtga
tgcgtgacct
ttttttccag
attgaagcga
gcgattgcegc
cgtctggccc
gaatatcgtg
gccececgtttg
ggactgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Val
Tyr
Lys
Met
Pro
105
Asn
Lys

Ser

Phe

Arg
10

Arg
Val
Asn
Ala
Ser
90

Phe
Glu
Pro

Thr

Gly

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala

155
Leu

cccatggcga
gcggecctgta
cgcagtatga
tgatgctggc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggectttct
aagaacagtt
cggataccat
cgccaaaagg
tcagcgatga
atgattttac
taggagcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gtgtgggctt
atggcaacct
gccgececgct
tggatgaaat

aa

Glu
Arg
Val
Val
60

Tyr
Gln
Ser
Met
Lys
140
Val

Pro

Glu
Gly
His
45

Ala
Glu
Thr
Gly
Val
125
Arg

Ser

Leu

Val
Thr
30

Gly
Gly
Arg
Val
Arg
110
Lys
Lys
Ala

Pro

aggcccgtat
taacatggtg
acgttttccg
ggaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgceg
gattttgggg
tgatcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
gttcgataaa

Variant of Transaminase enzyme from Vibrio fluvialis

Ser
15

Met
Arg
Phe
Phe
Met
95

Val
Met
Ile

Ser

Gly

Leu
Val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met

160
Phe

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



Leu
Thr
Ile
Val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Phe

His
Glu
Gln
210
Met
Ile
Val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Ala
450

Leu
Glu
195
Lys
Ala
Leu
Ile
Asp
275
Phe
Leu
Thr
Val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

Thr
180
Gln
Glu
Ala
Thr
Cys
260
Phe
Phe
Glu
Gly
Val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

Val

165
Cys

Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
Val

Met

Ala

Pro
Val
Ala
Gly
230
Leu
Phe
Pro
Val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
Val

Phe

His
Ala
Asp
215
Val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Val
375
Ala
Cys

Leu

Asp

Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
Val
Gly
Leu
360
Gly
Pro
Thr
Ala

Lys
440

Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
Val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

170
Arg

Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
Asp
Leu
410

Pro

Glu

Tyr
Arg
Gly
Pro
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Tyr

Met

Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Leu

Ile

Ala

Glu
Leu
205
Phe
Gly
Val
Trp
Lys
285
Pro
Phe
Ala
Val
Glu
365
Leu
Leu
Ile

Leu

Leu
445

Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Asp
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

175
Gly

Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Val
Val
Arg
415
Glu

Lys

Glu
Thr
Pro
Gln
240
Asp
Val
Thr
Ser
Gly
320
Ala
Leu
Asn
Val
Ser
400
Pro

Ala

Val



