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Tyr
val
Tyr
His
Gly
ser
Tyr
Trp
Thr
145
Thr
val
Thr
Ile
val
225
Ala
Glu
Thr
Ala
LYS
305
Phe
Tle
Ala
Ile
Lys
385
Glu
Leu
Gln

rPhe

Gly
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Arg
Gly
His
Glu
GIn
210
Met
ITe
val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

<210> 3
<21i> 1362

<212>

Phe
His
35

ASp
Gly
His
Lys
Asn
115
l.eu
Trp
LysS
Leu
Glu
195
Arg
Gly
l.eu
Ile
AsSp
275
Phe
teu
Ala
val
Arg
355
Glu
Lys
Ile
GIn
Asp

435
Glu

DNA

Thr
Gly
Ala

Leu

Ala

Ley
100
Ser
His
Asn
Pro
Thr
180
Gln
Glu
Ala
Pro
Cys
260
Phe
Phe
Glu
ser
val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

val

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

Ala

Met
Gly
Ser
Asp
70

Phe
Glu
Ser
Ala
Tyr
150
Asn
Pro
val
Ala
Gly
230
Leu
Phe
Pro
Met
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
AsSDp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Thr
Cys
Leu

ASp

<213> Artificial sequence

<220> i ) Lo
<223> variant of transaminase from v. fluvialis

<400> 3

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
Cys

LYS
440

Leu
25

Ile
Trp
LYS
Met
Pro
105
Asn
Lys
val
Phe
Trp
185
teu
Ile
Pro
TYIr
Thr
265
Ile
val
Ala
Gly

Leu

345

Lys
Phe
Phe
Asp
Pro

425
Leu

376247-034

10

His Gln Arg

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
Leu
410
Pro

Glu

Page 2

Asp
Met
GIn
75

Asp
Asp
Thr
Gin
Ala
155
Leu
Tyr
Arg
Gly
Ala
235
Ile
Asn
Ser
Ley
Glu
315
Ala
Glu
ije
Trp
Gly
395
Gly
Phe

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

-

Gly
Asn
45

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

Phe

Ala Gi

Ala
380
Asn
Ley
Ile

Ala

Leu

Leu
445

Thr
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
Cys
Thr

430
Asp

15
val

Arg
Phe
Phe
Met
val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
sSer
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Ala
va'l
Arg
415
Glu

Lys

val
Arg
ASp
Pro
80

Leu
Phe
Leu
Lau
Met
160
Phe
Glu
Thr
Pro
Gln
240
Asp
val

Thr

Ser

Gly
320
Ala
L.ey
ASn
val
Ser
400
Pro
Ala

val



atgaacaaac
gatatgccga
atcgtggatg
gcgggetitg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgccegeatt
ctggeecgty
tttgcggaac
gcgattctgce
ggctttggcec
attattagca
ccggaactga
tttaccgega
atgaacgaag
aaacatattg
ctggaagcgy
gaacgtattg
gtggttctgt
ctggaaaaag

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

<220>
<223>

<400> 4
Met Asn
1

Tyr

4
453
PRT

Lys

Gly pPhe
His
35

ASD

val Thr

Leu
50
Lys

TYFP

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Thr Asn
115
Leu

Tyr

Phe
130
Arg

Trp

Thr
145
Thr

Trp

Gly Lys

val His Leu
Glu
195

Arg

Thr Glu
Gln
210
Met

Ile

val
225
Ala

Gly

Ile Leu

Glu val Ile

cgcagagttg
gcetgeatea
tgaacggceeg
atcataaagg
cgttttttgg
gceegtttga
tggtgaaaat
tgacccgtty
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggcaa
gcaaaaacct
gcaaacgtct
gcggceceatcc
gcctggeega
cggaacgicc
tgaaagataa
cgaacacctg
gccecgecgtt
cgctggataa

ggaagcgegt
gcgtggcacc
tegttatctyg
cctgattgat
ccgtatgage
tagcggeegt
gctgtggtte
gaacgcgrat
cgtgtttgge
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggggce
gaccgcggot
ggaaaccgcg
ggtgagrigt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgace
agtgtttgeg

Artificial Seaquence

Pro GIn Ser Trp Glu

5
Thr Asp
20
Gly Glu

Ala Asn

Leu Ile
Phe
85

val

Ala

Leu
100
ser Gly

His Ala

Asn Ala

Met
Gly
Ser
ASp
70

Phe
Glu
Ser
Ala

Tyr

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

val Ser
Ala
120
Gly

Glu

Glu
135

His Gly

150

Pro Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
val
Ala

Gly

ser val

His Tyr

Ala Arg
200
Asp Thr
215

val 1le

230

Ile
245
Gly

Pro

Cys
260

Leu

Phe

Arg Lys

Gly Arg

376247 -034

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgttrtata
ctgcatgcgg
catggcgtga
ctgcecgetrge
ggcgaaaccqg
cgtgaaggcg
gttattccgce
attccggtrga
tgcgtgacct
ttttttccga
attgaagcga
gcgattgege
cgtctggccc
gaatatcgtg
accccgttig
ggcctgattt
gaagcgcaga
gaagtggcgt

Ala Arg Ala

10
Leu His Gln
25

ITe val Asp

Trp Asn Met

Lys Ala G}n

75

Met Ser Asp
90

Pro Phe
105

Asn

Asp

Asp thr

Lys Pro Gln
Ala
155

Leu

val Thr

Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ite Ala Gly
Ala
235

Ile

Pro Pro

Tyr ASp
250
Thr Gly

265

Asn

pPage 3

atagcctgta
cccatggega
gcggcctgty
cgcagtatga
tgatgrtgtc
ccaacagegg
cggaaggcaa
ccgeggitgag
cgggcttigt
aagaacagtt
cggataccat
cggcgaaagy
tcagcgatga
atgattttac
1gggcgcggt
tcgaaaaatt
tgaaagcgat
cgcgttitga
gcattggctt
atggcaacct
gcecgteceget
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr

Arg Gly Thr

val Asn
45

Ala

Gly

val
60
TYr

Gly

Glu Arg

GIn Thr val

ser Gly Arg
110
val Lys
125

Arg

Met

Lys
1460
val

Lys

Ser Ala

Pro Leu Pro
Glu
190

Glu

Gly Glu

Glu Leu

205

Phe Phe Ala

220

Lys Gly Tyr

Pro val Ile

Thr Trp Gly

270

tggctttace

aggcccgtat
gaacatggtg
acgttticeg
tgaaaaactg
cagcgaagceg
accgcagaaa
cgcgageatg
gcatctgacc
tgtggcgcgt
tgecgggcttt
ctattttcag
agtgatttge
ccecggatgeg
gattctoggt
tccgcatggt
tgatgtggtg
agaacgtctg
tatgtggycy
gagcgtgagce
gggccagage
gitcgataaa

ser
15
va'l

Leu
val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu

val Phe

Met Leu

Ile Leu

Ser Met
160
Gly Phe
175
Gly Glu

Glu Thr

Glu Pro

Glin
240
Asp

Phe

ser
255

Cys val

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
260
1620
1080
1140
1200
1260
1320
1362



Thr Tyr Asp

275

Ala Gly Phe

290
Arg

Lys Leu

305

Phe Thr Ala

Ile Asp val

Ala Pro Arg

355

Iie Gly Glu
370

Lys Asp

385

Gu

Lys

Arg Ile

Lteu Gly GlIn

GIn Met Asp
435

Ala Glu

450

Phe

<210> 5
<211> 1362
<212> DNA

Phe
Phe
Glu

Ser

val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

val

Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
ASnh
405
val
Met

Ala

Pro
Met
Ala
310
His

Asnh

Gclu

Gly
Lys
390
Thr
val

phe

ASp
Gly
295
Ile
Pro
Glu
Arg
Tle
375
Thr
Cys
Leuy

Asp

<213> Artificial Seqguence

<220>

Ala
280
Ala
Glu
val
Gly
Leu
360
Gly
Pro
Thr

Cys

Lys
440

376247-034

ITe Tle Ser

val Ile Leu
Glu
315

Ala

Ala Ile
Gly Cys
330
Leu Ala
345
Lys

His Ile

Phe Met Trp

Phe Gly
395
Gly

Asp

Leu
410
Pro

Asp
Pro Phe
425
Leu

Glu Lys

Glu:

Ser Lys Asn
285

Gly Pro Glu

300
Lys

pPhe Pro

Ile Ala Leu

Asn val Arg
350
Glu Arg
365

Leu

Ala
Ala Glu
380
Asn

l.eu Ser

Leu Ile Cys
Thr
430

Asp

Ile Leu

Ala Leu

445

<223> variant of transaminase from v. Tluvialis

<400> 5

atgaacaaac
gatatgccga
atcgtggatg
gcgggcetttg
ggctatcatyg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggccecgtg
tttgeggaac
gcgattctge
ggctttggcece
attattagca
ccggaactga
tttaccgcga
atgaacgaag
aaacatattyg
ctggaagegg
gaacgtattg
gtggttctgt
ctggaaaaag

<210> 6

<211> 453
<212> PRT
<213>

<220>
<223>

cgcagagctg
gcectgeatca
tgaacggcceg
atcataaagg
cgtttittgg
gcececgtttga
tggtgaaaat
tgacccgttyg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctygeg
gtaccggcaa
gtaazaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtec
tgaaagataa
cgaacacctg
gccegeegtt
cgctggataa

Artificial Seguence

ggaaacgcgt gcggaaacct
gcgtggeace
tcgttatcty
cctgattgat
ccgtatgage
tageggeegt
gctgtggttt
gaacgcgtat
cgtgttigge
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggagce
aaccgcgogt
ggaaaccgceyg
ggtgggrigt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatcty
rattctgacc
agtgtrttgeg

gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccy
gtgttttata
ctgcatgegg
catggcgtga
crgeegetge
ggcgaaaccg
cgtgaaggcy
gttattccge
attccggtga
tgcgtgacct
ttttttecga
attgaagcga
gcgattgege
cgtetggecc
gaatatcgtg
accecegtttg
ggcetgattt
gaagcgcaga
gaagtggcgt

Page 4

atagcctgta
ccecatggega
gcggectgtg
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgegatgag
cgoggetttgt
aagaacagtt
cggataccat
€ggcgdaagyg
tcagcgatga
atgatittac
tgggcgeggt
tcgaagaatt
tgaaagcegat
cgcgttttga
gcattggcett
atggcaacct
gecegtecget
tggatgaaat
aa

variant of transaminase from v. fluvialis

teu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Ala val

val ser
400
Arg Pro
415
Glu Ala

Lys val

tggetttace
aggccecgtat
gaacatggtg
acgttttceg
tgaaaaactg
cagcgaageg
accgcagaaa
cgcgagcatg
gcatctgace
tgtggcgegt
tgcgggettt
ctattttcag
agrgatttgce
cccggatgeg
gattctygggtr
tccgeatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgage
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



<400> 6

mMet
Tyr
val
TYr
His
65

Gly
Ser
Tyr
Trp
Thr
145
Thr
val
Thr
Ile
val
225
Ala
Glu
‘Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
LYsS
385
Glu
Leu
Gln

Phe

Asn
Gly
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Arg
Gly
His
Glu
GlIn
210
Met
Ile
val
TYr
Gly
290
Arg
Thr
ASp
Pro
Gly
370
ASp
Arg
Gly
Met

Ala
450

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

<220> . ) ‘s
<223> variant of transaminase from v. fluvialis

LYys
Phe
His
35

ASp
Gly
His
Lys
Asn

115
Leu

Trp

Lys
Leu
Glu
195
Arg
Gly
Leu
Ile
Asp
275
Phe
Ley
Ala
val
Arg
355
Glu
Lys
Ile
Glin
Asp

435
Glu

Pro
Thr
Gly
Ala
Leu
Ala
Ley
100
Ser
His
Asn
Pro
Thr
180
Gln
Glu
Ala
Pro
Cys
260
Phe
rhe
Glu
Ser
val
340
Phe
Tyr
Ala
Ala
Ser
420
Giu

val

Gln
ASp
Glu
AsSn
Ile
Phe
val
Gly
Ala
Ala
Tyr
165
Cys
Phe
Gly
Gly
1le
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Ash
405
val
Met

Ala

ser

Met

Gly

Ser
Asp
70

Phe
Glu
Ser
Ala
Tyr
150
Asn
Pro
val
Ala
Gly
230
Ley
Phe
Pro
Met
Ala
210
His
Asn
Glu
Gly
LYS
390
Thr
val

Phe

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
Thr
Cys
Leu

AsSp

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
val
Tyr
Al

200
Thr
Ile
LysS
Arg
Ala
280
Ala
Glu

val

Gly

Ley

360

Gly
Pro
Thr
cys

LYS
440

Thr

Leu

25

Ile
Trp
Lys
Met
Pro
105
Asn
Lys
val
Phe

Trp
185

g Leu

Ile
Pro
Tyr
Thr
265
Ite
val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

376247-034

Arg Ala Glu

10
His
val
ASn
Ala
Ser
a0

Phe
ASD
Pro
The
Gly
170
Arg
Ala
Ala
Pro
ASp
250
Gly
Ile
Ile
Ile
cys
330
Ala
His
met
Asp
Leu
410
Pro

Gy

Page 5

Glin
AsD
Met
Gln
75

Asp
Asp
Thr
Gin
Ala
155
Leu
Tyr
Arg
Gly
Ala
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Giu
Ile
Trp
Gly
395
Gly
Phe

LYS

Arg
val
val
60

Tyr
Gin
ser
Met
LysS
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
Asn
Ala
Glu
Thr
Gly
val
125
Arg
ser
Leu
Glu
ey
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
Leu
Leu
Ile
Leu

l.eu
445

Tyr
Thr
30

Gly
Gly
Arg
vai
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asnh
Glu
Pro
Leu
Arg
350
Arg
Glu
ser
Cys
Thr

430
ASp

ser
15

val
Arg
phe
Phe
Met
val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
leu
Leu
His
LyS
335
Arg
Pro
Ala
val

Arg
415
Glu

Lys

l.eu
val
Arg
AsSp
Pro
80
Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gin
240
Asp
val
Thr
Ser
Gly
320
Ala
Leu

Asn

val

ser
400

Pro
Ala

val



<400> 7

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgccegeatt
ctggcecgtg
tttgcggaac
gcgattctyge
ggctrrtggece
attattagca
ccggaactga
titaccgega
atgaacgaag
aaacatattyg
ctggaagcgy
gaacgtattg
gtggtrctgt
ctggaaaaag

<210> 8
<211> 453
<212> PRT

ggcagagetg
gcectgeatea
tgaacggeceg
atcataaagg
cgttttttgg
gcecgtttga
tggtgaaaat
tgaccegtig
cgtataacag
attggegtta
aactggaaga
cggtgatggy
cgatcctgeg
gtaccggcaa
gcaaaaacct
gcaaacgtct
gcggecatcec
gcctggecga
cggaacgtcce
tgaaagataa
cgaacacctg
gceegeegtt
cgctggataa

ggaagcgegt
gcgtggeace
tcgttatctg
cctgattgat
ccgtatgage
tagcggeegt
gctgtggrtt
gaacgcgtat
cgtgtttggc
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggggc
gaccgcgggt
dgaaaccgceg
ggrgggtigt
aaacgtgcegt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgeg

<213> Artificial Sequence

<220>

376247-034

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgegy
catggcgtga
ctgcegetge
ggcgaaaccy
cgtgaaggceg
gttattccge
attceggtga
tgegtgacct
tittttcega
attgaagcga
gcgattgcgce
cgtctggece
gaatatcgtg
acccegtttg
ggcctgattt
gaagcgcaga
gaagtggegt

atagcctgta
cccatggega
gcggectgtyg
cgcagtatga
tgatgctgtc
ccaacagcgg
¢ggaaggcaa
ccgeggigag
cgggctttgt
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgattttac
tgggcgeggt
tcgaagaatt
tgaaagcgat
cgegttttga
gcattggett
atggcaacct
gccgtoegcet
tggatgaaat
aa

<223> variant of transaminase from v. fluvialis

<400> 8

Met Asn Lys
1
Tyr Gly phe
His
35
Asp

val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Tyr Thr Asn
115
Phe Leu
130

Arg

Trp

The
145
Thr

Trp

Gly Lys

val His Leu
Glu
195

Arg

Thr Glu
Glin
210
Met

Ile

val
225
Ala

Gly

Ile Leu

Gln
5
ASD

Arg

Thr
20
Gly Glu

Ala.Asn

Leu Ile
Phe
85

val

Ala

Ley
100
Ser Gly

His Ala

Asn Ala

Pro Tyr
165
Thr Cys
180
GIn Phe

Glu Gly

Ala Gly

ser
Met
Gly
Ser
Asp
Phe
Glu
Ser
Ala
Tyr
150
Asn
Pro
val
Ala

Gly

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

val ser
Ala
120
Gly

Glu

Glu
135
His Gly

Ser val

His Tyr

Ala Arg
200
Asp Thr
215

val Ile

230

Ile
245

Pro

Leu

Arg Lys

Ala Arg Ala
10

Leu His G1n

25

Ie

val Asp

Trp Asn Met
Gin
75

Asp

Lys Ala

Met Ser
90
Pro Phe
105

Asn

Asp

Asp Thr

Lys Pro Gin
Ala
155

Leu

val Thr

pPhe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

ITe Ala Gly
Ala
235

ITe

Pro Pro

Tyr Asp

250

Page 6

Glu Thr Tyr

Arg Gly Thr

val Asn
45
Ala

Gly

val
60
Tyr

Gly

Glu Arg

Gin Thr val

ser Gly Arg
110
val Lys
125

ATg

Met

Lys
140
val

Lys

ser Ala

Pro Leu Pro
Glu
190

Giu

Gly Glu

Glu Leu

205

Phe Phe Ala

220

Lys Gly Tyr

Pro val Ile

tggcrttacc
aggccegtat
gaacatggty
acgttttccyg
tgaaaaactg
cagcgaageyg
accgcagaaa
cgcgagceatg
gcatctgacc
tgrggcgegt
tgcgggettt
ctattttcag
agtgatttgce
cceggatygeg
cartctgoagt
teegeatggrt
tgatgtggtg
agaacgtctg
tatgtgggeg
gagcgtgage
gggccagage
gttcgataaa

Ser
15
val

‘Leu
val

Arg Arg

Phe Asp

pPhe Pro
80
Met Leu

val Phe

Met Leu

ITe Leu

Ser Met
160
Gly Phe
175
Gly Gy

Glu Thr

Glu Pro

Gin
240
AsSp

rhe

ser
255

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



Glu
Thr
Ala
Lys
305
Phe
ITe
Ala
Ile
LysS
385
Glu

Leu

Gin

val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
ASp
APrg
Gly

Met

Ile
ASD
275
Phe
Leu
Ala
val
Arg
355
Glu
LYS
Ile
Gin

ASD

Cys Gly
260
Phe Thr

phe Pro

Giu Thr

Ser Gly
325
val Met
340
phe Glu

Tyr Arg

Ala Ser

Ala Asn
405
Ser val
420

Glu Met

Phe

Pro-

Met
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
va'l

Phe

Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
The
Cys
Leu

ASp

Arg
Ala
280
Ala
Glu
va'l
Gly
l.eu
360
Gly
Pro
Thr
Cys

Lys

Thr
265
ITe
val
Ala
Gly
Leu
345
LyS
Phe
Phe
Asp
Pro

425
Leu

376247-034

Gly Asn

Ile ser

Ile Leu
Glu
315
Ala

Ile

Cys
330
Ala Glu

His Ile

Met Trp
Gly
395
Gly

Asp

Lau
410
Pro Phe

Glu Lys

Thr Trp

Ser Lys
285
Gly Pro
300
Glu Phe

Ile Ala

Asn val

Glu
365
Leu

Ala

Ala
380
Asn ey

Leu Ile

Ile Leu

Ala Leu

Gly
270
Asn
Glu
Pro
Leu
Arg
350
Arg
Glu
ser
Cys
Thr

430
AsSp

Cys
Leu
Leu
His
LyS
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

val
Thr
ser
S
Ala
Leu
Asn
val

ser

- 400

Pro
Ala

val

435
Ala Glu

450

Phe

<210> 9
<211> 1362
<212> DNA

val Ala

440

<213> Artificial sequence

<220>

445

<223> variant of transaminase from v. fluvialis

<400> 9

atgaacaaac
gatatgecga
atcgtggatg
gcgggctttg
gactatcatg
gtggaagtga
aacgatacca
tgtaaaattc
accggcaaac
tgcecegeatt
ctggccegtg
tttgcggaac
gcgattctge
ggctttggcec
attattagca
ccggaactga
Tttaccgcga
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

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

<220>

10
453
PRT

cgcagagetg
gccrgcatca
tgaacggeceg
atcataaagg
cgrtrtttgy
geeegtttga
tggigaaaat
tgacccgttg
cgtataacag
attggegtta
aactggaaga
cggtgatyggg
cgatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
geggecatec
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gcecegeegtt
cgctggataa

ggaaacgcgt
gcgtggcacc
tcgttatcty
cctgattgat
ccgtatgage
tagcggecgt
gctgtggrtt
gaacgcgtat
cgtgtttggc
tggcgaagaa
aaccattcag
tgcgggcggt
Ccaaatatgat
cacctggggce
aaccgegggt
ggaaaccgcg
ggtgggttgt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatcty
tattctgacc
agtgtttgcg

Artificial seguence

gcggaaacct
grtggtrggtga
gatgcgaaca
gcggegaaag
gatcagaccg
gtgttttata
ctgcatgceygy
catggcgtga
ctgccgetgc
ggcgaaaccyg
€gtgaaggycy
gttattccgc
attccggtga
tgcgtgacct
ttrtttcega
attgaagcga
gcgattgege
cgtctggcecc
gaatatcgtg
acccegtttyg
ggcctgattt
gaagcgcaga
gaagtggcgt

Page 7

atagcctgta
cccatggega
gcggectgty
cgcagtatga
tgatgctgte
ccaacagegg
cggaaggcaa
ccgcggtgag
cgggctttgt
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgattitac
tgggcgeggt
tcgaagaatt
tgaaagcgat
cgcgttttga
gcattggctt
atggcaacct
gecgtecget
tggatgaaat
aa

tggctttace
aggcccgtat
gaacatggtg
acgttticcg
tgaaaaactg
cagcgaagceg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtggcgcgt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeyg
gattctgggt
tccgeatggt
tgatgtggty
agaacgtctg
tatgtgggcy
gcgegrtgage
gggtcagaat
gttcgataaa

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



_ 376247-034
<223> variant of transaminase from v. fluvialis

<400> 10 '
Met Asn Lys Pro §1n Ser Trp Glu Thr %gg Ala Glu
1
Tyr Gly Phe ggr Asp Met Pro Ser Egu His Gin Arg
val Thr ggs Gly Glu Gly Pro T%r ITe val asp val
4
Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met val
50 55 60
His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gin Tyr
65 70 75
Gly Tyr His Ala ghe Phe Gly Arg Met ggr Asp Gln
5
ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser
100 105
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met
115 120
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GlIn Lys
130 135 ' 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val
145 150 155
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro
165 170
val His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly
180 185
Thr Glu Glu GIn Phe val Ala Arg Leu Ala Arg Glu
' 195 200
Ile GIn Arg Glu Gly Ala asp Thr I7e Ala Gly phe
210 215 220
val Met Gly ala Gly Gly val I7e Pro Pro Ala Lys
225 230 235
Ala Ile Leu Pro ITe Leu Arg Lys Tyr Asp Ile Pro
245 250
Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr
260 265
The Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser
275 280
Ala Gly pPhe Phe Pro Met Gly Ala val Ile Leu Gly
290 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala ITe Glu Glu
305 310 315
phe Thr Ala Ser Giy His Pro val Gly Cys Ala Ile
325 330
ITe Asp val val Met Asn Glu Gly Leu Ala Glu Asn
340 345
Ala Pro Arg Phe Glu GTu Arg Leu Lys His Ile Ala
355 360
Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala
370 375 380
Lys Asp Lys Ala Ser Lys Thr Pro Phe Asp Gly Asn
385 390 395
Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu
405 410
Leu Gly GlIn Asn val val Leu Cys Pro Pro Phe Ile
420 425
GTn Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala
435 440
Phe Ala Glu val Ala
450

<210> 11

<211> 1362

<212> DNA

<213> Artificial sequence

Page 8

Thr
Gly
Asn
45

Ala
Glu
Thr
Gly
val
125
Arg
ser
Leu
Glu
l.eu
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
ey
Leu
Ile
Leu

Ley
445

Tyr
Thr
Gly
Gly
Arg
val
Arg

110
Lys

Lys

Ala
Pro
Glu
120
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Pro
Leu
Arg
350
Arg
Glu
Arg
Cys
Thr

430
Asp

Ser
val
Arg
Phe
Phe
Met
val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe

Ser

255

Cys
Leu
Lay
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

Leu
val
Arg
ASp
Pro
80

Leu
Phe
Lau
Leu
Met
160
Phe
Glu
Thr
Pro
Gin
240
Asp
val
Thr
Ser
Gly
320
Ala
Leu
Asn
val
ser
400
Pro
Ala

val



376247-034

<220>
<223> variant of transaminase from v. fluvialis
<400> 11
atgaacaaac cgcagagctg ggaaacgcdgt gcggaaacct atagoctgta tggetttace
gatatgccga gectgeatca gogtggcacc gtggtggtga cccatggcga aggeccgtat
atcgtggatg tgaacggccg tcgttatctg gatgcgaaca gcggectgtg gaacatggtg
gcgggetttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgrtttccg
ggctatcatg cgttttacgg ccgtatgage gatcagaccyg tgatgctgtc tgaaaaactg
gtggaagtga gcccgtttga tagcggecgt gtgttitata ccaacagcgg cagcgaageg
aacgatacca tggtgaaaat gctgtggttt ctgeatgcgg cggaaggcaa accgcagaaa
cgtaaaattc tgacccgttg gaacgcgtat catggcgtga ccgeggtgag cgegagcatg
accggcaaac cgtataacag cgtgtttggc ctgecgotge cgggctttgt gcatctgace
tgcccgeatt attggegtta tggcgaagaa ggcgaaaccg aagaacagtt tgtggegegt
ctggeccgtyg aactggaaga aaccattcag cgtgaaggeg cggataccat tgcgggettt
tttgcggaac cggtgatggg tgcgggeggt gttattccge cggcgaaagg ctattttcag
gcgatictgc cgatcctgcg caaatatgat attccggtga tcagcgatga agtgatttge
ggctttggee gtaccggcaa cacctgggge tgcgtgacct atgatittac cccggatgeg
attattagca gtaaaaacct aaccgcgggt ttttttccgg taggcgeggt gattctgggt
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tecgeatggt
tttaccgcga geggecatee ggtgggttgt gcgattgege tgaaagcgat tgatgtggty
atgaacgaag gcctggecga aaacgtgegt cgtctggecc cgegttttga agaacgictg
aaacatattg cggaacgtcc gaacattgge gaatatcgtg gcattggett tatgtgggceg
ctggaagcgg tyaaagataa agcgagcaaa accccgtttg atggcaacct gagcgtgage
gaacgtattg cgaacacctg caccgatctg ggectgattt gecgteeget gggccagage
gtggttctgt gcccgocgit tattctgacc gaagegcaga tggatgaaat gttcgataaa
ctgyaaaaag cgctggataa agtgtitgcg gaagtggcgt aa
<210> 12
<211> 453
<212> PRT
<213> Artificial Sequence
<220>
<223> variant of transaminase from v. fluvialis
<400> 12
Met Asn Lys Pro g?n Ser Trp Glu Thr égg Ala GTu Thr Tyr Ser Leu
1 15
Tyr Gly pPhe ;gr AsSp Met Pro Ser Leu His Gin Arg Gly Thr val val
25 30
val Thr His Gly Glu Gly pPro Tyr Ile val Asp val Asn Gly Arg Arg
35 40 45
Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met ggI Ala Gly Phe Asp
50 55 ‘
His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro
65 70 75 80
GTy Tyr His Ala g?e Tyr Gly Arg Met Ser Asp Gln Thr val get Leu
90 5
Ser Glu Lys Leu val Glu val ser Pro Phe Asp Ser Gly Arg val phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GlIn Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly pPhe
165 170 175
val His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
. 180 185 190
Thr Glu Glu GIn Phe val Ala Arg Leu Ala Arg Giu Leu Glu Glu Thr
195 200 205
ITe GIn Arg Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro
210 215 220
val Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys Gly Tyr Phe Gln
225 230 235 240

Page 9

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1362



' 376247-034
Tle

Ala Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
6¢lu 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 Pro His Gly
305 310 315 320
phe Thr Ala Ser Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala
325 330 335
Ile Asp val val Met Ash Glu Gly Leu Ala Glu Asn val Arg Arg Leu
340 345 350
ala Pro Arg Phe Glu Glu Arg Leu Lys His ITe Ala Glu Arg Pro Asn
355 : 360 365
Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 ' 380
Lys Asp Lys Ala Ser Lys Thr Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg 1le Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415
Leu Gly Gln ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
GIn Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
phe Ala Glu val Ala
450
<210> 13
<211> 1362
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of transaminase from v. fluvialis
<400> 13
atgaacaaac cacaaagttg ggaagcgcgt gcggaaacct atagcctgta tggetttacc 60
gatatgccga gcctgeatca gcgtggcace gtggtggtga cccatggega aggeccgtat 120
atcgtggaty tgaacggccg tcgttatctg gatgcgaaca geggectgtg gaacatggtg 180
gcgggctttg atcataaagg cctgattgat gcggegaaag cgcagtatga acgttitccg 240
ggctatcatg cgitttttgg ccgtatgayc gatcagaccg tgatgctgtc tgaaaaactg 300
gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagegaageg 360
aacgatacca tggtgaaaat gctgtggttt ctgcatgcgg cggaaggcaa accgcagaaa 420
cgtaaaattc tgacccgttg gaacgcgtat catggcgtga ccgeggtgag cgcgageatg 480
accggcaaac cgtataacag cgtgtttgge ctgccgetge cgggetttgt gcatctgace 540
tgcccgeatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtggegegt 600
ctggcccgtg aactggaaga aaccattcag cgtgaaggcg cggataccat tgegggettt 660
tttgcggaac cggtgatggy tycgggcggt gttattccge cggcgaaagg ctattttcag 720
gcgattctgc cgatcectgeg caaatatgat attccggtga tcagcgatga agtgatttge 780
ggctttggce gtaccggeaa cacctggggc tgcgtgacct atgattttac cccggatgeg 840
attattagca gcaaaaacct gaccgcgggt ttttirtccga tgggcgeggt gattctgggt 900
ccggaactga gcaaacgtct ggaaaccgcg attrgaagcga tcgaagaatt tccgcatggt 960
tttaccgcga gcggecatce gotgggttgt gegattgcge tgaaagcgat tgatgtggtg 1020
atgaacgaag gcctggcecga aaacgtgegt cgtcotggoece cgegttttga agaacgictg 1080
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gcattggctt tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa accccgttitg atggcaacct gagegtgage 1200
gaacgtattg cgaacacctg caccgatcty ggcctgattt gccgtceget gggecagage 1260
gtggttctgt gcccgecgtt tattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcyg gaagtggcgt aa 1362
<210> 14
<211> 453
<212> PRT
<213> Artificial Sequence

Page 10



376247-034

<220> :
<223> variant of transaminase from v. fluvialis

<400> 14
Met Asn Lys Pro GIn Ser Trp Glu Ala Arg Ala Giu
i 5 i0
Tyr Gly Phe ggr AsSp Met Pro Ser Egu His GIn Arg
val Thr gés Gly Glu Gly Pro E%r Ile val Asp val
Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met val
50 55 60
His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr
65 70 75
Gly Tyr His Ala g?e Phe Gly Arg Met Sgr Asp GlIn
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser
100 ' 105
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met
115 120
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr ala val
145 150 155
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro
165 170
val His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly
180 185
Thr Glu Glu GIn phe val Ala Arg Leu Ala Arg Glu
195 200
Ite GIn Arg Glu Gly Ala Asp Thr 1le Ala Gly pPhe
210 215 220
val Met Gly Ala Gly Gly val ITe Pro Pro Ala Lys
225 230 235
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro
245 250
Cys Gly phe Gly Arg Thr Gly Asn Thr
260 265
Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser
275 280
Ala Gly Phe Phe Pro Met Gly Ala val Ile Leu Gly
290 295 300
Lys Arg Leu Glu Thr Ala ITe GTu Ala ITe Glu Glu
305 310 315
phe Thr Ala Ser Gly His Pro val Gly Cys Ala Ile
325 330
Ite Asp val val mMet Asn Glu Gly Leu Ala Glu Asn
340 345
Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala
355 360
ITe Gly Glu Tyr Arg Gly Ile Gly pPhe Met Trp Ala
370 375 380
Lys Asp Lys Ala Ser Lys Thr Pro Phe Asp Gly Asn
385 390 395
Glu Arg ITe Ala Asn Thr Cys Thr Asp Leu Gly Leu
405 410
Leu Gly GIn Ser val val Leu Cys Pro Pro Phe Ile
420 425
Gin Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala
435 440
phe Ala Glu val Ala
450

Glu val Ile

<210> 15
<211> 1362
<212> DNA
Page 11

Thr
Gly
Asn
45

Ala
Glu
Thr
Gly
val
125
Arg
Ser
Leu
Glu
L.eu
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
Leu
Leu
Ile
Leu

Leu
445

Tyr
Thr
30

Gly
Gly
Arg
val
Arg
110
Lys
LyS
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Pro
ey
Arg
350
Arg
Glu
Ser
Cys
Thr

430
ASp

Ser
val
Arg
pPhe
Phe
Met
val
Met
Ile
ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leuy
Leu
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

Leu
val
Arg
ASD
Pro
80
Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
GIn
240
ASp
val
Thr
Ser
Gly
320
Ala
Leu
Asn
val
Ser
400
Pro
Ala

val



<213> Aartificial Sequence

<220>

376247-034

<223> variant of transaminase from v. Tluvialis

<400> 15

atgaacaaac
aatatgccga.
atcgtggatg
gcgggettiyg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggcccgtg
tttacggaac
gcgattctge
ggctttggcce
attattagca
ccggaactga
tttaccgega
atgaacgaag
aaacatattg
ctggaagcgy
gaacgtattg
gtggttctgt
ctggaaaaag

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

<220>
<223>

<400> 16
MeT Asnh
1
Tyr

16
453
PRT

Lys

Gly pPhe
His
35

ASD

val Thr

Leu
50
Lys

TYr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Thr Asn
115
Leu

TYr

phe
130
Arg

Trp

Thr
145
Thr

Trp

Gly Lys

val His Leu
Glu
195

Arg

Thr clu

Glin
210

Ite

cgcagagcty
gcctgeatca
tgaacggceeg
atcataaagg
cgttttacgg
gcecgtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatccrgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggcecatec
gectggeega
cggaacgtcc
tgaaagataa
cgaacacctyg
gcccgecgtt

ggaaacgcgt
gcgtggcacc
tcgttatctyg
cctgattgat
ccgtatgagce
tagcggeegt
gctgtggtrt
gaacgcgtat
cgtgtttggc
tggcgaagaa
aatcattcag
tgcgggeggt
caaatatgat
cacctgggge
aaccgegggt
ggaaaccgcyg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgcgg
catggcgtga
ctgcegetge
ggcgaaaccyg
cgtgaaggcg
gttattccgce
attceggtga
tgcgtgacct
tttittccgg
attgaagcga
gcgattgcege
cgtectggeec
gaatarcgtg
acceccgtttg
ggcctgattt
gaagcgcaga

cgctggataa agtgtttgcg gaagtggcegt

Gln
5
Asn

Glu
Asn

Leu Ile

Ala phe
85

Leu val
100
ser Gly
Ala

Asn Ala

Ser
MetT
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala

Ty

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55

Ala Ala

Gly Arg

val Ser

Glu Ala

120

Glu Gly
135

r His Gly

150

Pro Tyr
165
Thr Cys
180
GIn Phe

Glu Gly

Asn
Pro
val

Ala

Ser val

His Tyr
Ala Arg
200
Asp Thr
215

Thr Arg Ala
10

His Gln

val Asp

Asn Met

Gin
75
ASD

Ala

Ser
90
Phe Asp

Asp Thr

Pro GIn

Ala
155
Leu

Thr

Gly
170
Arg Tyr

Ala Arg

Ala Gly

atagcctgta
cceatggega
gcggectgty
cgcagtatga
tgatgctgtc
€Caacagcgg
cggaaggcaa
ccgeggtgag
cgggctttgt
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgrtttga
gcattggctt
atggcaacct
gccgtocget
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr
Thr
30

Gly

Arg Gly

val Asn
45
val Ala
60

Tyr

Gly

Glu Arg

Gin Thr val

ser Gly Arg
110
val Lys
125

Arg

Met

Lys
140
val

LYS

Ser Ala

Pro Leu Pro
Glu
190

Glu

Gly Glu

Glu Leu
205
Phe

Phe Ala

220

Page 12

tggctttacce
aggcecgtat
gaacatggtg
acgrttrccg
tgaaaaactg
cagcgaageg
accgcagaaa
cgcgagcatg
gcatctgacce
tgtggegegt
tgegggettt
ctattttcag
agtgatttgc
cccggatgcg
gattctgggt
tcegeatggt
tgatgtggty
agaacgtctg
tatgtgggcyg
gagcgtgagc
gggccagagce
gttcgataaa

Ser Leu

val val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
95
val phe

Met Leu

Ile Leu

Ser Met
160
Gly Phe
175
Gly Glu

Glu Ile

Glu Pro

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



376247-034
val Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys Gly Tyr Phe Gln
225 230 235 240
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val
260 265 270
Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr
275 280 285
ala Gly Phe Phe Pro val Gly Ala val Ile Leu Gly Pro Glu Leu Ser
290 295 300
Lys Arg Leu Glu Thr Ala Tle Glu Ala ITe Glu Glu Phe Pro His Gly
305 310 315 320
Phe Thr Ala Ser Gly His Pro val Gly Cys Ala Ile Ala Leu tys 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 rhe Glu Glu Arg Leu Lys His Ile Ala GTu Arg Pro Asn
355 360 365
Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Thr Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg 1le Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415
Lteu Gly GIn Ser val val Leu Cys Pro Pro Phe Tle Leu Thr Glu Ala
420 425 430
Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
phe Ala Glu val Ala
450

<210> 17

<211> 1362

<212> DNA

<213> Artificial Seauence

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

<400> 17

atgaacaaac cgcagagcetg ggaaacgegt gcggaaacct atagectgta tggetttace 60
gatatgccga gectgcatca gegtggcace gtggtggtga cccatggcga aggeccgtat 120
atcgtggatg tgeatggeeg togttatetg gatgegaaca geggoctgtg gaacatggtg 180
gcgggetttyg atcataaagg cctgattgat goggcgaaag cgeagtatga acgtttitccg 240
ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgcetgtc tgaaaaactg 300
gtggaagtga gcccgtttga tageggecgt gtgttttata ccaacagegg cagcgaageg 360
aacgatacca tggtgaaaat gotgtggttt ctgcatgcgyg cgogaaggcaa accgcagaaa 420
cgtaaaattc tgacccgttg gaacgcegtat catggegtga ccgeggtgag cgcgagcatg 480
accggcaaac cgtataacag cgtgtttgge ctgccgetge cgggcetttet geatctgace 540
tgcccgeatt attggogtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt 600
ctggcccgtg aactggaaga aaccattcag aaggaaggeg cggataccat tgcgggoertt 660
tttgcggaac cggtgatggg tgcgggoggt gttattoccgce cggcgaaagg ctattttcag 720
gcgattctge cgatcctgeg caaatatgat attccggtga tcagcgatga agtgatttge 780
ggctttggce gtaccggcaa cacctgggge tgcgtgacct atgattttac cccggatgeg 840
attattagca gtaaaaacct aaccgcgggt ttttttccgg taggcgeggt gattctgagt 900
ccggaactga gcaaacgtct ggaaaccygcyg attgaagcga tcgaagaatt tccgcatggt 960
tttaccgegg geggecatee ggtgoggttgt gegattgege tgaaagcgat tgatgtggtg 1020
atgaacgaag gcctggcecga aaacgtgegt cgtctggece cgegttttga agaacgtctg 1080
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gcattggett tatgtgoggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa gecccgtttg atggcaacct gagegtgage 1200
gaacgtattg cgaacacctg caccgatctg ggecctgattt gecgtcecget gggecagage 1260
gtggttctgt gcccgecgltt tattctgacce gaagcgeaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggegt aa 1362

<210> 18
<211> 453
Page 13



<212>
T <213>

<220>

<223>
<400>

PRT
Artificial Sequence

Met Asn Lys Pro

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
385
Glu
Leu
Gln

rhe

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
Arg
Gly
Met

Ala
450

Phe
His
35

ASD
Gly
His
LyS
Asn
115
Leu
Trp
Lys
Leu
Glu
195
Lys
Gly
Leu
Ile
ASD
275
Fhe
l.eu
Ala
val
Arg
355
Glu
Lys
Ile
Gin
ASD

435
Glu

<210> 19

Thr
20

Gly
Ala
Ley
ala
Leu
100
ser
His
Asn
Pro
Thr
180
Gln
Glu
Ala
Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
rphe
Tyr
Ala
Ala
Sepr
420
Glu

val

Gln ser Trp Glu
5

AsSp
Glu
Asn
Ile
Phe
85

val
Gly
Ala
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly

Thr

T
&

Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
val
Met

Ala

Met
Gly
Ser
Asp
70

Tyr
Glu
ser
Ala
Tyr
150
Ash
Pro
val
Ala
Gly
230
Leu
Phe
Pro
val
Ala
310
His
Ash
Glu
Gly
LYS
390
Thr
val

Phe

Pro

Pro
Gly
55

Ala
Gly
val
Glu
Glu
135
His

Ser

Ile
375
Ala
Cys
Leu

ASD

Ser
Tyr
40

Leu
Ala
Arg
Ser

Ala
120

Gly

Gly
val
Ty
Arg
200
Thr
Ile
Lys
Arg

Ala
280

;oA o
Atd

Glu
val
Gly
Leu
360
Gly
Pro
Thr
Cys

LyS
440

Thr
Leu
25

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

425
Leu

376247-034

Arg
10

His
val
Asn
Ala
sar
90

Phe
ASp
Pro
Thr
Gly
170
Arg
Ala

Ala

Met
ASp
Leu
410
Pro

Glu

Ala
Gln
ASD
Met
GIn
75

ASp
Asp
Thr
GIn
Ala
155
Leu
Tyr
Arg
Gly

Ala
235

p 1le

Asn
Ser
Let
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Phe

LysS

variant of transaminase from v. Fluviaiis

18 .
Glu

Arg
val
val
60

Tyr
Gin
sSer
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

pPage 14

Thr
Gly
His
Ala
Glu
Thr
Gly
val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
lL.eu
Leu
Ile
l.ey

Leu
445

Tyr
Thr
Gly
Gly
Arg
val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Gtu
Ala
Tyr

Ile

Ser
Cys
Thr

430
Asp

Ser
val
Arg
Phe
phe
Met
val
Met
Ile
Ser

Gly
175

Gly

Glu
Glu
Phe
Ser
255
Cys

Leu

His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

Ash
val
sSer
400
Pro
Ala

val



<211> 13
<212> DNA

<213>

<220>
<223>

<400>

62

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcecgeatt
ctggceccgty
tttgcggaac
gcgatrctgc
ggctttggec
attattagca
¢cggaactga
tttaccgcgg
atgaacgaag
aaacatrattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

<210> 20
<211> 45

<212>
<213>

<220>

<223>

<400> 20

Met
1
Tyr
val
Tyr
His
65
Gly
Ser
Tyr
Trp
Thr
145
Thr
Leu

Thr

Asn
Gly
Thr
l.eu
50
Lys
Tyr
Glu
Thr
Phe
130
Arg
Gly’
His

Glu

3

PRT
Artificial Seguence

LYS
Phe
His
35

ASp
Gly
His
Lys
Asn
115
Leu
Trp
Lys
Leu

Glu
195

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Asn
Pro
Thr

180
Gln

cgcagagctg
gcctgcatca
tgcatggeceg
atcataaagy
cgtrttcggg
geceegtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctygcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggcecatee
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gcccgecgtt
cgctggataa

Artificial Sequence

Gln Ser Trp

3
Asp

Glu
Ash
Ile
Phe
85

val
Gly
Ala
Ala
Tyr
165
Cys

Phe

Met
Gly
sSer
Asp
70

Ser
Glu
Ser
Ala
Tyr
150
AsSn
2ro

val

Pro
Pro
Gly
55

Ala
Gly
val
Glu
Glu
135
His
Ser
His

Ala

ggaaacgcgt
gcgtggeace
tegttatctg
cctgattgat
ccgtatgage
tagcggecgt
gctgtggrtt
gaacgcgrat
cgtgtttggc
tggcgaagaa
aaccattcag
tgcgggegyt
caaatatgat
cacctgggge
aaccgcgogt
ggaaaccgeg
ggtgggttgt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgcg

Glu
ser
Tyr
40

Leu
Ala
Arg
ser
Ala
120
Gly
Gly
va'l
TYr

Arg
200

376247-034

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgcgy
catggcgtga
ctgecgetge
ggcgaaaccy
aaggaaggcy
gttattccge
attccggtga
tgcgtgacct
tTrtttccgy
attgaagcga
gcgattgege
cgtetggecce
gaatatcgty
gcececegtttg
ggcctgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Ile
Trp
Lys
Met
Pro
105
Asn
LyS
val
Phe
Trp

185
Leu

Arg Ala
10
His Gin
val Asp
Asn Met
Ala GIn
75
ser Asp
30
Phe Asp
Asp Thr
Pro Gin
Thr ala
155
Gly Leu
170
Arg Tyr

Ala Arg

variant of transaminase from v. fluvialis

19

atagcctgta
cccatggega
gcggecetglg
€gcagtatga
tgatgcetgtc
ccaacagcgg
cggaaggcaa
ccgcggtgag
cgggctttct
aagaacagtt
cggataccat
€gacgaaagg
tcagcgatga
atgatrtttac
taggcgeggr
tcgaagaatt
tgaaagcgat
cgegttttga
gcattggett
atggcaacct
gcegteeget
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu
Arg
val
val
60

Tyr
Gln
Ser
Met
Lys
140
val
Pro

Gly
Glu

Page 15

Thr
Gly
His
Ala
Glu
Thr
Gly
val
125
Arg
ser
Leu

Glu

Leu
205

Tyr
Tht
30

Gly
Gly
Arg
val
Arg
1190
Lys
Lys
Ala
Pro
Glu

190
Glu

tggctttacc
aggcccecgtat
gaacatggtg
acgttttccg
tgaaaaactdg
cagcgaagceg
accgcagaaa
cgcgageatg
gcatctgacc
tgtegegegt
tgcgggettt
ctattttcag
agtgatttge
cccggatgeg
gattctgggt
tecegeatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgage
gggccagago
gtrcgataaa

ser
val
Arg
Phe
Phe
Mat
val
Met
Ie
Ser
Gly
175
Gly

Glu

Ley
va'l
Arg
Asp
Pro
80

Ley
Phe
Ley
Leu
Met
160
Phe
Glu

Thr

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



Glin
210
Met

Ile Lys
vai
225
Ala

Gly

Ile Leu

Glu val 1le

Thr Tyr Asp

275
Phe

Ala Gly

290
Lys Arg Leu
305
Phe

Thr Ala

Ile Asp val

Ala Pro Arg

355

ITe Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gin Met Asp

435
Ala Glu

450

Phe

<210>
<211>
<21.2>
<213>

<220>
<223>

<400> 21

atgaacaaac
gatatgccga
atcgtggatg
gcgggcetitg
gactatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgccegeatt
ctggeccgty
tttgcggaac
gcgattctgce
ggctttggec
attattagca
ccggaactga
tttaccgegg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

21
1362
DNA

Glu Gly

Ala Gly

Ala

Gly

Asp Thr
215

val xle

230

Tle
245
Gly

Pro

Cys
260
Phe Thr

Phe Pro

Glu Thr

Leu
Phe
Pro
val

Ala

Arg Lys

Gly Arg

Ala
280
Ala

Asp

Gly
295

Ile Gglu

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

Ile
375

Ala Pro

390

Ala Asn
405
Ser val
420
Glu Met

val Ala

cgcagagctg
gcctgcatca
tgcatggecy
atcataaagg
cgtttcatgg
gceegtttga
tggtgaaaat
tgacccgttyg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcttgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggcecatcec
gocetggecga
cggaacgtcc
tgaaagataa
Cgaacacctg
gcecgeegtt
cgctyggataa

Thr
val

Phe

Cys Thr

Leu Cys

ASp Lys

440

artificial sequence

ggaaacgcgt
gcgtggeacc
tegttatetg
cctgattgat
ccgtatgagc
tagcggecgt
gctgtgottt
gaacgcgtat
cgtgtttgygc
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctgggge
aaccgegggt
ggaaaccgceg
ggtgggttgt
aaacgtygcgt
gaacattggce
agcgagcaaa
caccgatctyg
tattctgacce
agtgtttgcg

376247-034

Ile Ala Gly
Ala
235

Ile

Pro Pro

Tyr Asp
250
Thr Gly
265

Ile

Asnh

Ile ser

val 1le Leu
Glu
315
Ala

Ala Tle

Gly Cys

330

Leu Ala Glu

345
Lys

His Ile

Phe Met Trp

Phe Gly
395
Gly

ASD

Leu
410
Pro

Asp
Pro Phe
425
Leu

Glu Lys

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgcgg
catggcgtga
ctgeegetge
ggcgaaaccyg
aaggaaggcg
gttattccge
attccggtga
tgcgtgacct
ttttttecgy
attgaagcga
gcgattgege
cgtctggecce
gaatatcgtg
gcecocegtttg
ggcetgattt
gaagcgcaga
gaagtggcgt

Phe Phe Ala

220

Lys Gly Tyr

Pro val Ile

Thr Trp Gly
' 270

ser Lys Asn

285
Gly Pro Glu
300
Glu

Phe Pro

Ile Ala Leu

Asn val Arg
350
Glu Arg
365

Leu

Ala
Ala Glu
380
Asn

l.eu ser

Leu Ile Cys
Thr
430

Asp

Ile Leu

Ala Leu

445

variant of transaminase from v. fluvialis

atagcctgta
ccecatggega
gcggectgtyg
cgcagtatga
tgatgctgtc
cCaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttet
aagaacagtt
cggataccat
<ggcgaaagg
tcagcgatga
atgattttac
taggegeggt
tcgaagaatt
tgaaagcgat
cgcgrtttga
gcattggett
atgycaacct
geecgtecget
tggatgaaat
aa

Page 16

Glu Pro

Gin
240
Asp

Phe

Ser
255
Cys val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Ash

Ala val

Ser
400
Pro

val

Arg
415
Glu Ala

Lys val

tggctttace
aggcccgtat
gaacatggtg
acgttttceg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagecatg
gcatctgacc
tgtcgegegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattctgggt
tcegeatggt
tgatgtggtyg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggcecagago
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>
<Z211>
<212>
<213>

<220>
<223>

<400>

376247-034
22
453
PRT _
Aartificial Seguence

variant of transaminase from v. fluvialis

22

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

1

5 10

Tyr Gly Phe Thr Asp Met Pro Ser Leu His GIn Arg

20 25

val Thr His Gly Glu Gly Pro Tyr Ile val Asp val

35 40

Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met val

50

55 60

His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr

65

70 75

Asp Tyr His Ala phe His Gly Arg Met Ser Asp Gin

85 90

Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser

100 105

Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met

115 120

Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gin Lys

130 135 '
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val

145

150 155

Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro

165 170

Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly

Thr Glu Glu G1n phe val Ala

180 185
Arg Leu Ala Arg Glu
195 200

Ile GIn Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe

210 215 220

val Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys

225

230 235

Ala ITe Leu Pro Ile Lteu Arg Lys Tyr Asp Ile Pro

245 250

Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr

260 265

Thr Tyr Asp Phe Thr Pro Asp Ala Iie Ile Ser Ser

275 280

Ala Gly Phe Phe pPro val Gly Ala val Ile Leu Gly
290 295 300
Lys Arg-Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu

305

310 315

Phe Thr Ala Gly Gly His Pro val Gly Cys Ala Ile

325 330

I1e Asp val val mMet Asn Glu Gly Leu Ala Glu Asn

340 345

Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala

355 360

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

Lys
385

Asp Lys Ala Ser

Lys Ala Pro Phe Asp Gly Asn
390 395

Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu

405 410

Leu Gly Gin Ser val val Leu Cys Pro Pro Phe Ile

420 425

GIn Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala

435 44Q

Phe aAla Glu val Ala
450

Page 17

140

Thr
Gly
His
Ala
Glu
Thr
Gly
val
125
Arg
ser
Leu
Glu
Leu
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
va’l
Glu
365
Leu
Leu
Ile
Leu

Leu
445

Tyr
Thr

Giy

‘G1y

Arg
val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Pro
Leu
Ar

350
Arg
Glu
Ser
Cys
Thr

430
Asp

ser
15

val
Arg
Phe
Phe
Met
val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
l.eu
His

LYS
335

g Arg

Pro
Ala
val
Arg
415
Glu

Lys

iLeu
val
Arg
ASp
Pro
80
Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gin
240
ASp
val
Thr
Ser
Gly
320
Ala
Leu
Asn
val
ser
400
Pro

Ala

val
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The
Ile
val
225
Ala
Glu
Thr
Ala
LYS
305
Phe
ITe
Ala
Ile
Lys
385
Glu
Leu
Glin

Phe

Glu
Glin
210
Met
Ile
val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala

Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Ala
val
Arg
355
GTu
Lys
Ile
Gln
Asp

435
Giu

Gln
Glu

Ala

Pro

Cys
260
Phe
Phe
Glu
Gly
val
340
Phe
Tyr
Ala
Ata
sSer
420
Glu

val

Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
val
Met

Ala

val
Ala
Gly
230
Leu
Phe
Pro
val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
va'l

Phe

Ala
ASD
215
val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Ccys
Lau

AsSp

Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
val
Gly
Leu
360
Gly
Pro
Thr
Cys

LysS
440

Leu
Ile
Pro
Tyr
Thr
265
Ile
val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

376247-034

Ala Arg

Ala Gly
Ala
235
ITe

Pro

ASD
250
Gly Asn

Ile ser

ITe Leu

Glu
315
Ala

Ile

Cys
330
Ala Glu

His Ile

Met Trp
Gly
395
Gly

Asp

lLey
410
Pro Phe

Glu Lys

Glu
phe
220
Lys
Pro
Thr
sSer
Gly
300
Glu
Ite
Ash
Ala
Ala
380
Asn
Ley
Ile

Ala

Ley
205
rPhe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
Leu
Leu
Ile
Leuy

Leu
445

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

430
Asp

Glu
Glu
-Phe
Ser
255
Cys
Leu
Leu
His
LYS
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

Thr
Pro
Gln
240
Asp
val
Thr
Ser
Gly
320
Ala
Leu
Asn
val
Ser
400
Pro
Ala

val

450

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

<220>
<223>

<400> 25

atgaacaaac
gatatgccga
atcgtggatg
gcgggcetitg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgccecgeatt
ctggecccgtg
tttgcggaac
gegattetge
ggctttggec
attattagca
ccggaactga
tttaccgegg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattyg
gtggttctgt
ctggaaaaag

25
i3e2
DNA

cgcagagetag
gcetgeatea
tgcatggecg
atcataaagyg
cgttttttgg
gcecgtttga
tggtgaaaat
tgacccgttyg
cgtataacag
attggcgtta
aactggaaga
cggtgatigqgg
cgatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggeeatec
gcetggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gceccgeegtt
cgetggataa

Artificial sequence

ggaaacgcgt
gcgtggeacc
tecgttatctg
cctgattgat
ccgtatgagc
tagcggeegt
gctgtggttt
gaacgcgtat
cgtgtttggce
tggcgaagaa
aaccattcag
tgcgggcggt
caaatatgat
cacctggggc
aaccgegygt
ggaaaccgcg
ggtgggttgt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgcg

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaay
gatcagaccg
gigttttata
ctgcatgegg
catggegtoga
ctgceegetge
ggcgaaaccg
aaggaaggdg
gttattccgc
attccggtga
tgcgtgacct
ttttttccegg
attgaagcga
gcgattgege
cgtetggecec
gaatatcgtg
gcceegtttg
ggcctgattt
gaagcgcaga
gaagtggcgt

variant of transaminase from v. fluvialis

atagcctgta
cccatggega
gcggectgrg
cgcagtatga
tgatgctgtc
ccaacagegg
cggaaggcaa
ccgeggtgad
cgggctttct
aagaacagtt
cggataccat
cggcgaaagy
tcagegatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgtttiga
gcattggett
atggcaacct
geegtecget
tggatgaaat
aa

Page 19

tggctttace
aggcccecgtrat
gaacatggtg
acgttttccg
tgaaaaacty
cagcgaagceyg
accgcagaaa
cgcegageatg
gcatctgacc
tgtcgcgegt
tgcgggcettt
ctattrttcag
agtgatttge
cceggatgeg
gattctgggt
tccgeatggr
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>
«211>
<212>
<213>

<220>
<223>

<400>

Met
1
Tyr
val
Tyr
His
65
Gly
Ser
Tyr
Trp
Thr
145
Thr
Leu
Thr
Ile
val

225
Ala

Asn
Gly
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Arg
Gly
His
Glu
Gin
210
Met

Ile

Giu vai

Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
LysS
385
Glu
Leu

Gin
Phe

TYr
Gly
290
Arg
Thr
ASD
Pro
Gly
370
Asp
Arg
Gly
MeT

Ala

26

453
PRT
Artificial sequence

LYS
Phe
His
35

AsD
Gly
His
Lys
Asn
115
Leu
Trp
Lys
Leu
Glu
195
Lys
Gly

Leuy

Asp
275
Phe
Leu
Ala
val
Arg
355
Glu
Lys
Ile
Gin
Asp

435
Glu

Pro
Thr
20

Gly
Ala
Leuy
Ala
Leu
100
Ser
His
ASh
Pro
Thr
180
Glin
Glu
ala
Pro
cys
260
Phe
Phe
Glu
Gly
val
340
Phe
TYr
Ala
Ala
Ser
420
Glu

val

Gin
5
ASD
Glu
ASh
Ile
Phe
85
val
Gly
Ala
Ala
Tyr
165
Cys
rPhe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
val
Met

Ala

Ser
Met
Gly
Ser
ASp
Phe
Glu
Ser
Ala
Tyr
150
Asn
Pro
val
Ala
Gly
230
Leu
pPhe
Pro
val
Ala
310
His
Ash
Glu
Gly
Lys
390
Thr
val

Phe

Trp
Pro
Pro
Gly
55

Ala
Gly
val
Glu
Glu
135
His
ser
His
Ala
ASD
215
val
Arg
Gly
ASp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
l.ey

ASp

Glu
Ser
Tyr
40

Ley
Ala
Arg
Ser
Ala
120
Gly
Gly
vail
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
val
Gly
l.eu
360
Gly
Pro
Thr
Cys

LYS
440

Thr
l.eu
25

Ite
Trp
Lys
Met
Pro
105
Asn
Lys
val
phe
Trp
185
Lel
Ile
Pro
Tyr
Thr
265
Ile
val
ala
Gly
Leuy
345
LysS
Phe
Phe
Asp
Pro

425
Leu

376247-034

Arg
10

His
val
Asn
Ala
Ser
30

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

Glu

Ala
Glin
Asp
Met
Gln
75

ASp
Asp
Thr
Glin
Ala
155
Leu
Tyr
Arg
Gly
Ala
235
Ile
Asn
ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Phe

Lys

variant of transaminase from v. fluvialis

26

Glu
Arg
val
val
60

Tyr
Gin
Ser
Met
Lys
140
val
Pro
Gly
Glu

phe

220

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

Ala

Page 20

Thr
Gly
His
45

Ala
Glu
Thr
Gly
val
125
Arg
Ser
teu
Glu
Ley
205
Phe
Gly
val
Trp
LYS
285
Pro
Phe
Ala
val
Glu
365
l.eu
Leu
Ile
Leu

Ley
445

Tyr
Thr
30

Gly
Gly
Arg
val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
TYr
ITe
Gly
270
Asn
Glu
Pro
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Ser
val
Arg
Phe
Phe
Met
val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
LyS
335
Arg
Pro
Ala
val
Arg
4135
Glu

Lys

L.eu
val
Arg
Asp
Pro
80

Leu
Phe
Leu
Lewu
Met
160
Phe
Glu
Thr
Pro
Glin
240
Asp
val
Thr
Ser
Gly
320
Ala
lLau
Asnh
val
Ser
400
Pro
Ala

val



376247034
450

<210> 27

<211> 1362

<212> DNA

<213> Artificial sequence

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

<400> 27

atgaacaaac cgcagagcty ggaaacgcgt gcggaaacct atagcctgta tggetttacc 60
gatatgccga gcctgcatca gegtggeacce gtggtggtga cccatggcga aggeccgtat 120
atcgtggatg tgcatggecg tcgttatcty gatgcgaaca gecggectget gaacatggtg 180
gcgggcettty atcataaagg cctgattgat gcggegaaag cgcagtatga acgttttccg 240
ggctatcatg cgttttacgg ccgtatgage gatcagaccg tgatgctgtc tgaaaaactg 300
gtggaagtga gcccgtttga tagcggecgt gtgttttata ccaacagegg cagcgaageg 360
aacgatacca tggtgaaaat gctgtggttt ctgcatgcgg cggaaggcaa accgcagaaa 420
cgtaaaattc tgacccgttg gaacgegtat catggegtga ccgoggtgag cgcgagcatg 480
accggcaaac cgtataacag cgtgtttgge ctgccgetge cgggectttct geatctgacc 540
tgccegeatt attggegtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt 600
ctggcccgtyg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggettt 660
tttgcggaac cggtgatggg tgcgggcggt grttattccge cggcgaaagg ctattttcag 720
gcgattctge cgatcctgeg caaatatgat attccggtga tcagcgatga agtgatttge 780
ggctttggec gtaccggcaa cacctgggge tgegtgacct atgattttac cccggatgeg 840
attattagca gtaaaaacct aaccgegggt tittttccgy taggcgcggt gattctgggt 900
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tccgcatggt 960
tttaccgegg geggecatoc ggtgggttgt gegattgege tgaaagegat tgatgtggtg 1020
atgaacgaag gcctggecga aaacgtgegt cgtetggece cgegttttga agaacgtctg 1080
aaacatattg Cggaacgtcc gaacatiggce gaatatcgtg gcattggott tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa gccecgtttg atggcaacct gagegtgage 1200
gaacgtattg cgaacacctg caccgatctg ggectgattt geecgtecget gggccagage 1260
gtggtictgt gcccgeegtt tattctgace gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggegt aa 1362

<210> 28

<211> 453

<212> PRT

<213> Artificial Sequence

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

<400> 28
Met Asn Lys Pro GIn Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu
1 5 10 15
Tyr Gly Phe Thr Asp Met Pro Ser Egu His GIn Arg Gly Thr val val
20 30
val Thr ggs Gly Glu Gly Pro I%r ITe val Asp val His Gly Arg Arg
45
Tyr Leu Asp Ala Asn Ser ggy Leu Leu Asn Met val Ala Gly Phe Asp
50 ‘ 60
His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 , 70 75 80
Gly Tyr His Ala ghe Tyr Gly Arg Met SSP Asp GIn Thr val Met Leu
. 5 9 95
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Page 21



Leu His Leu
Glu
195

Lys

Thr Glu

Gin
210
Met

Ile

val
225
Ala

Gly

Ile Leu

Glu val Ile

Thr Tyr Asp

275

Ala Gly Phe

290

Lys Arg Leu

305

Phe Thr Ala

Ile Asp val

Ala Pro Arg

355

ITe Gly Glu

370
LyS ASp Lys
385
Glu

Arg Ile

Leu Gly GlIn

GIn Met Asp
435

Ala Glu

450

Phe

<210> 29
<211> 1362
<Z212> DNA

Thr
180
Gin
Glu
Ala
Pro
Cys
260
pPhe
rhe
Glu
Gly
val
340
Phe
Tyr
Ala
Ala
ser
420
Glu

val

Cys
Phe

'G1y

Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met

Glu

Arg

ser
Asn
405
val
Met

Ala

Pro
val
Ala
Gly
230
Leuy
Phe
Pro
val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
val

Phe

His
Ala
Asp
215
val
Arg
Gly
Asp
Gly
295
Ite
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

Asp

<213> Artificial Sequence

<Z220>

Tyr
Arg
200
Thr
Ile
LYS
Arg
Ala
280
Ala
Glu
val
Gly
Leu
360
Gly
Pro
Thr
Cys

Lys
440

Trp
185
Leu
Ile
Pro
Tyr
Thr
265
Ile
val
Ala
Gly
Leu
345
Lys
rhe
Phe
ASp
Pro

425
Leu

376247-034
Arg Tyr Gly

Ala Arg Glu

Phe
220
Lys

Ala Gly
Ala
235
Ile

Pro

ASp Pro

250
Gly

Asn Thr

Ile Ser Sser

Ile Leu Gly
300
Glu Glu
315

Ala

Ile

Cys tle
330
Ala

Glu Asn

His Ile Ala
Ala
380

Asn

Met Trp
Gly
395
Gly

Asp

Leu Leu

410

Pro Phe Ile

Glu Lys Ala

<223> variant of transaminase from v. fluvialis

<4Q0> 29

atgaacaaac
gatatgccga
atcgtggatg
gcgggcertty
ggccatcatg
gtggaagtga
aacgatacca
cgtaaaattce
accggcaaac
tgcecegeatt
ctggcecgtyg
tttgcggaac
gcgattctgc
ggctttggec
attattagca
ccggaactga
trtaccgegyg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg

cgcagagctyg
gectgeatca
tgcatggecey
atcataaagg
cgttttacgg
gccegtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggegtta
aactggaaga
cggtgatggg
cgatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatce
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg

ggaaacgcgt
gcgtggcacc
tegttatcetg
cctgattgat
ccgtatgage
tagcggecegt
gcrtgtggttt
gaacgcgtat
cgtgtttggce
tggcgaagaa
aaccattcag
tgcgggcggt
caaatatgat
cacctggggc
aaccgcgagt
ggaaaccgeg
ggtgggttgt
azacgtgcgt
gaacattggc
agcgagcaaa
caccgatctyg

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgegy
catggcgtga
ctgccgetge
ggcgaaaccyg
aaggaaggcg
gttattcege
attccggtga
tgcgtgacct
tttittcegg
attgaagcga
gcgattgege
cgtctggecce
gaatatcgtyg
gcccecgtttg
ggcctgattt

page 22

Glu
Leu
205
Phe

Gly

val

Trp
Lys
285
Pro
Phe
Ala
val
Glu
265
Leu
Leu
Ile
Leu

Ley
445

Glu
180
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Pro
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
ASp

atagcctgta
ccecatggega
gcggcctgty
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgcggtgag
cgggetttet
aagaacagtt
cggataccat
€ggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgegttttga
gcattggett
atggcaacct
gccgtceogtr

Gly
Glu
Glu
pPhe
ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

tggctttacc
aggcccgtat
gaacatggtg
acgtttteceg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgegegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattctgggt
tcegeatggt
tgatgtygtg
agaacgtctg
tatgtgggcg
gagcgtgagc
cggccagage

Glu
Thr
Pro
Gln
240
ASp
val
Thr
ser
Gly
320
Ala
Ley
ASn
val
sSer
400
Pro
Ala

val

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



376247-034
grggttctgt geeccgecgtt tattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctygaaaaag cgcetggataa agtgtttgeg gaagtggegt aa 1362

<210> 30

<211> 453

<212> PRT

<213> artificial Sequence

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

<400> 30
Met Asn Lys Pro gin Ser Trp Glu Thr ?89 Ala Glu Thr Tyr igr Leu
1
Tyr Gly Phe Thr Asp Met Pro Ser -Leu His Gln Arg Gly ghr val val
20 25 0 '
vai Thr ggs Gly Glu Gly Pro E%r ITe val Asp val ﬁgs Gly Arg Arg
TYr kgu Asp Ala Asn Ser ?gy Leu Trp Asn Met gg] Ala Gly pPhe Asp
His Lys Gly Leu ITe Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly His His Ala Phe Tyr Gly Arg Met ger Asp GIn Thr val Met Leu
85 0 95 ‘
Ser Glu Lys Leu val Glu val Ser pPro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr Glu Glu GIn phe val Ala Arg Leu Ala Arg Glu Leu GTu Glu Thr
195 200 205
ITe GIn 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 pro pPro Ala Lys Gly Tyr phe Gin
225 230 235 240
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp ITe Pro val Ile Ser Asp
245 250 255
GTu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val
260 265 270
Asp phe Thr Pro Asp Ala 1le Ile Ser Ser Lys Asn lLeu Thr
275 280 285
Ala Gly pPhe Phe Pro val Gly Ala val Ile teu Gly Pro Glu Leu Ser
290 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala ITe Glu Glu Phe Pro His Gly
305 310 315 320
Phe Thr Ala Gly Gly His pPro 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 pPhe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn
355 360 365
e Gly Glu Tyr arg Gly Ile Gly Phe Met Trp Ala teu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg ITe Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415
Phe Gly GIn Ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
GIn Met Asp Glu Met Phe Asp Lys Leu Giu Lys Ala Leu Asp Lys val
Page 23

Thr Tyr



435

Phe Ala Glu val Ala

450

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

<220>
<223>

<400> 31

atgaacaaac
gatatgccga
atcgtggatg
gegggetttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgccegeatt
crggeccgtg
tttgcggaac
gcgattctge
ggctttggece
attattagca
ccggaactga
tttaccgcegg
atgaacgaag
aaacatattg
ctggaagegg
gaacgtattg
gtggttctgt
ctggaaaaag

31
1362
DNA

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

<220>
<223>

<4 00>
Met
1

TYr

32
453
PRT

32

Gly Phe

His
35
ASp

val Thr

Leu
50
LYS

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Thr Asn
115

Leu

TYr

pPhe
130
Arg

Trp

Thr
145

Trp

Thr
20

Gly
Ala
Leu
Ala
Leu
100
ser
His

Ash

cgcagagetg
gcetgeatca
tgcatggecg
atcataaagg
cggcgtacgg
gccegtttga
tggtgaaaat
tgaccegttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcetgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatec
gcctggecga
cggaacgtcc
tgaaagataa
cgaacaccty
gcecegeegtt
cgctggataa agtgtttgcg

Asn Lys Pro GlIn Ser

5
ASD

Glu
Asn
Ile
Ala
83

val
Gly
Ala

Ala

440

Artificial Seguence

ggaaacgcgrt
gcgtggeacc
tcgttatctyg
cctgattgat
ccgtatgage
tageggeegt
getgtggttt
gaacgcgtat
cgtgtttggc
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctgggyc
aaccgcgggt
ggaaaccgcg
ggtgggrigt
aaacgtgegt
gaacattgge
agcgagcaaa
caccgatcty
tattctgacc

Artificial sequence

Trp Glu

met Pro Ser

Gly Pro Tyr
40
Gly Leu
55

Ala

ser
AsSp Ala
70
Tyr

Gly Arg

Glu val ser
Ala
120

Gly

Ser Glu

Glu
135
His

Ala

Tyr Gly

150

376247-034

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgcgg
catggcgtga
ctgccgetge
ggcgaaaccg
aaggaaggcg
gttattccge
attccggtga
tgcgtgacct
trrtttccgg
attgaagcga
gcgattgcge
cgtectggecc
gaatatcgtg
gceceegtttyg
ggccrgattt
gaagcgcaga
gaagtggegt

Thr aArg Ala

10
Leu His GIn
25
Ile

val Asp

Trp Asn Met
Gln
75

ASp

Ltys Ala

Met Ser
90
Pro Phe
105

Asn

Asp

Asp Thr

Lys Pro Gln
Ala

155

val Thr.

445

variant of transaminase from v. fluvialis

atagcctgta
cccatggega
gcggcectgrg
cgcagtatga
tgatgctgte
ccaacagegg
cggaaggcaa
ccgcggtgag
cgggctttct
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgatttrtrac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgegttttoga
gecattggctt
atggcaacct
gcegteocget
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr

Arg Gly Thr
His
43

Ala

val Gly

val
60
Tyr

Gly

Glu Arg

Gln Thr val

Ser Gly Arg
110
val Lys
125

Arg

Met

Lys
140
val

Lys

ser Ala

Page 24

tggetttace
aggcccgtat
gaacatggtg
acgtttrtccy
tgaaaaacty
cagcgaagceg
accgcagaaa
cgcgagcecaty
gcatctgacc
tgtcgegegy
tgcgggettt
ctattttcag
agtgatttgc
cceggatgeg
gattctgggt
gccccatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgrtgagc
gggecagago
grtcgataaa

Ser teu

val vail

Arg Arg

Phe Asp

Phe Pro
80
Met Leu

val phe

Met Leu
Ile Leu

Met
160

Ser

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
360
1020
1080
11490
1200
1260
1320
1362



.Thr
Leu
Thr
Ile
val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys

385
Glu

Gly
His
Glu
Glin
210
Met
ITe
val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly

370
Asp

Lys
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Ley
Ala
val
Arg
355
Glu
Lys

Ile

Pro
Thr
180
GIn
Glu
Ala
Pro
Cys
260
rhe
Phe
Glu
Gly
val
340
Phe
Tyr
Ala

Ala

Tyr
165
Cys

Phe

Gly.

Gly
Ile
245
Gly
Thr

Pro

Thr

Gly
325
Met
Glu
Arg
Ser

Asn

Asn
Pro
val
Ala
Gly
230
Leu
Phe
Pro
val
Ala
310
His
Asn
Glu
Gly
Lys

390
Thr

Ser
His
Ala
Asp
215
val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile

375
Ala

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

Thr

Phe
Trp
185
Leu
Ile
Pro
Tyr
Thr
265
Tle
val
Ala
Gly
Leu
345
Lys
Phe
Phe

376247-034

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

Leu

Leu
Tyr
Arg
Gly
Ala
235
Ile
Asn
Ser
l.ey
Glu
315
Ala
Glu
Ile
Trp

Gly
395

Pro Leu

Gly Glu

Glu Leu
205
Phe Phe
220
Lys Gly

Pro val

Thr Trp
sSer Lys
285
Gty Pro
300
Glu Leu

Ite Ala

Asn val

Glu
365
Leu

Ala

Ala
380
Asn Leu

teu Ile

Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Pro
L.eu
Arg
350
Arg
Glu

ser

Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Ala

val

Phe
Ghu
Thr
Pro
GIn
240
Asp
val
Thr
Ser
Gly
320
Ala
Leu
Asn
val

ser
400

Arg

Leu Gly GlIn

Gln Met Asp

435
Ala Glu

450

Phe

<210> 33
<211> 1362
<212> DNA

405
ser val
420
Glu Met

val Ala

val

Phe

Cys

Leu Cys

ASp

Pro

Gly
410

Pro Phe

425

Asp Lys

440

<Z213> artificial Sequence

<220>

Leu

Glu Lys

cys

Thr
430
ASp

Ile Leu

Ala Leu

445

<223> variant of transaminase from v. fluvialis

<400> 33

atgaacaaac
gatargccga
atcgtggatyg
gcgggettig
ggctatcatg
gtggaagtga
aacgatacca
Cgtaaaattc
accggcaaac
tgccegeatt
ctggeccgtg
tttgcggaac
gecgattctge
ggctttggcc
attattagca
ccggaactga
tttaccgcgg
atgaacgaag
aaacatattyg

cgcagagety
gcctgeatca
tgcatggecg
atcataaagg
cgttttacgg
gceegtttga
tggtgaaaat
tgaccegtty
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcetgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatcee
gcctggecga
cggaacgtcc

ggaaacgcgt
gegtggeacc
rcgrtatcty
cctgattgat
ccgtatgagc
tagcggeegt
gctgtggttt
gaacgcgtat
cgtgttiggc
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctgggge
aaccgegggrt
ggaaaccgcg
ggtgggttgt
aaacgtgegt
gaacatiggc

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgcgyg
catggcgcta
ctgecgetge
ggcgaaaccg
4aggaaggcg
gttattccge
attcecggtga
tgcgtgacct
ttrrrtecgg
attgaagcga
gcgattgcge
cgtctggcce
gaatatcgtg

atagcctgta
cccatggega
gcggectgty
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggceaa
ccgeggtgag
cgggctrtct
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgttttga
gcattggett

Page 25

Arg
415
Glu

Pro
Ala

Lys val

tggctttacc
aggcccgtat
gaacatogtg
acgttrtccy
tgaaaaacty
cagcgaagcy
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgcgcgt
tgcgggettrt
ctattttcag
agtgatttgc
cccggatgeg
gattctgggt
gggtcatggt
tgatgtggtg
agaacgtctg
tatgtgggeg

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



376247-034

ctyggaagcgg tygaaagataa agcgagcaaa gccccgtitg atggcaacct gagcgtgage 1200
gaacgtattyg cgaacacctg caccgatctg ggectgattt gecgtocgct gggecagage 1260
gtggttctgt gocecgecgtt tattctgacc gaagegcaga tggatgaaat gttcgataza 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggegt aa 1362

<210> 34
<211> 453
<212> PRT
<213> Artificial Sequence

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

<400> 34

Met
1
Tyr
val
Tyr
His
65
Gly
ser
Tyr
Trp
Thr

145
The

o Leu

Thr
Ile
vali
225
Ala
Glu
Thr
Ala
LYyS
305
Phe
Ile
Ala
Ile
Lys
385
Glu

Leu

Asn
Gly
Thr
Leu
50

Lys
Ty
Glu
Thr
Phe
130
Arg
Gly
His
Glu
Ghn
210
Met
Ile
val
Tyr
Gly
290
Arg
Thr
AsSp
Pro
Gly
370
AsSp
Arg

Gly

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
Ile
Gin

Pro Gin
5

Thr Asp
20

Gly Glu

Ala Asn
Leu Ile

Ala pPhe
85

Ley val

100

Sar Gly

His Ala
Asn Ala

Pro Tyr
165

Thr Cys

180

Gln Phe

Glu Gly
Ala Gly

Pro Ile
245

Cys Gly

260

Phe Thr

Phe Pro
Glu Thr
Gly Gly
325
val Met
340
Phe Glu
Tyr Arg
Ala ser
Ala Asn

405
Ser val

ser Trp Glu thr ?59 Ala Glu Thr Tyr igr Leu
Met Pro Ser %gu His GIn Arg Gly ggr val val
Gly Pro Z%r Ite val Asp val Hés Gly Arg Arg
4
Ser géy Leu Trp Asn Met gg1 Ala Gly phe Asp
Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
70 75 80
Tyr Gly Arg Met Sgr Asp GIn Thr val get Leu
' 5
Glu val Ser Pro Phe Asp Ser Gly Arg val phe
105 110
Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
120 125
Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu
135 140
Tyr His Gliy Ala Thr Ala val Ser Ala Ser Met
150 155 160
Asn Ser val 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 1le Ala Gly phe phe Ala 6lu Pro
o215 . 220
Gily val Iie Pro Pro Ala Lys Giy Tyr Phe Gin
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 ITe Leu Gly Pro Glu Leu Ser .
295 300
Ala Ile Glu Ala I1e Glu Glu Leu Gly His 6ly
310 315 320
His pPro val Gly Cys Ala Ile Ala Leu Lys Ala
330 335
Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu
345 350
Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn
360 365
Gly ITe Gly Phe Met Trp Ala Leu Glu Ala val
375 380
Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
390 385 400
Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
410 415
val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
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Thr
145
Thr

Arg Trp

Gly Lys

Leu His Leu
Glu
195

LYS

Thr Glu

Gln
210
Met

Ile

val
225
Ala

Gly

Ile Leu

Glu val Ile

Thr Tyr Asp

275

Ala Gly phe

290
Lys Arg Leu
305
Phe

Thr Ala

Ile Asp val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Leu Gly GlIn

Gln Met Asp
435
Ala Glu

450

Phe

<210> 37
<211> 1362
<212> DNA

Asn
Pro
Thr
180
Gin
Glu
Ala
Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

va'l

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

Phe

His
ser
His
Ala
ASp
215
va'l
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

ASp

<213> Artificial Sequence

<220>

Gly
val
Tyr

Arg

200

Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
val
Gly
teu
360
Gly
Pro
Thr
Cys

Lys
44Q

Ala
Phe
Trp
185
Leu
Ile
Pro
Tyr
Thr
265
Ile
val
Ala
Gly
Let
345
LysS
Phe
Phe
Asp
Pro

425
Leu

376247-034
Thr Ala val
155
Gly .Leu Pro
170
Arg

TYr Gly

Ala Arg Glu
Phe
220

Lys

Ala Gly
Ala
235
Iie

Pro
ASp
250
Gly

Pro

Asn Thr

Ile Ser Ser

Ite Leu Gly
300
Glu Glu
315

Ala

ile
Cys Ile
330
Ala

Glu Asn

His Ile Ala
Ala
380

ASnh

Met Trp
Gly
395
Gly

ASD

Leu
410
Pro

Leu

phe Ile

Glu Lys Ala

<223> variant of transaminase from v. fluvialis

<400> 37

atgaacaaac
gatatgccga
atcgtggatg
gcgggcettrg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggceaaac
tgcccgeatt
ctggcecgtg
tttgcggaac
gcgattctge
ggctttggec
attattagcea
ccagaactga
tttaccgegg

cgcagagctyg
gectgceatcea
tgcatggeey
atcataaagyg
cgtrttacygg
gccecgttiga
tggtgaaaat
tgacccgtty
cgtataacag
attggcgtta
aactggaaga
cgglgatggg
cgatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatec

ggaaacgcgt
gcgtggeacc
tegttateig
cctgattgat
ccgtatgage
tagcggecgt
gctgtogttt
gaacgcgtat
cgtgtttgge
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggaggce
aaccgeggot
ggaaaccgey

ggtgggttgt

gcggaaacct
gtggtggtga
gatgcgaaca
gcggegaaag
gatcagaccg
gtgttrcata
ctgcatgcgg
catggcgtga
ctgecgetge
ggcgaaaccg
aaggaaggcg
gttattccge
attccggtyga
tgcgtgacct
ttrtttccgg
attgaagcga
gcgattgege

Page 28

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

Leu
445

Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile

Gly
270
Asn
Glu
Pro
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

atagcctgra
cccatggega
gcggectgtg
cgcagtatga
tgatgctgte
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggcttict
aagaacagtt
cggataccat
€ggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat

Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Gln
240
ASp

Phe

ser
255
Cys val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Ala val

val ser -
400

Arg Pro
415
Glu Ala

Lys val

tggetttacc
aggcccgtat
gaacatggtg
acgttttccg
tgaaaaactg
cagcgaageg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttge
ccecggatgeg
gattctgagrt
tccgeatggt

Tgatgtggtyg

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



376247-034
atgaacgaag gcctggecga aaacgtgegt cgtctggocc cgegttitga agaacgtctg 1080
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gcattggctt tatgtgggeg 1140
ctggaagegy tgaaagataa agcgagcaaa gooccgtttg atggcaacct gagegtgage 1200
gaacgtattg cgaacaccag caccgatcig ggectgattt geegtecgetr gggecagage 1260
grggttctgt gcccgccgtt tattctgacce gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtdgcgt aa 1362

<210> 38

<211> 453

<212> PRT

<213> Artificial Sequence

<220>
<223> varijant of transaminase from v. fluvialis

<400> 38 :
Met Asn Lys Pro Gin Ser Trp Glu Thr égg Ala Glu Thr Tyr igr Leu
1 5
Tyr Gly Phe Thr Asp Met Pro Ser Leu His Gln Arg Gly ggr val val
20 25
val Thr His Gly Glu Gly Pro Z%r ITe val Asp val ggs Gly Arg Arg
35 _
Tyr Lgu Asp Ala Asn Ser g;y Leu Trp Asn Met g81 Ala Gly Phe Asp
5
His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala Phe Tyr Gly Arg Met ggr Asp Gln Thr val ggt Leu
85
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
His Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GlIn Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 176 175
feu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr ¢Tu GTu GIn Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
Iie Gin Lys Glu Gly Ala Asp Thr Iie Ala Giy pPhe Phe Ala Giu Pro
210 215 220
val Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys Gly Tyr Phe Gln
225 230 235 240
Ala ¥le Leu Pro Ile Leu Arg Lys Tyr Asp ITe 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 Ite Glu Ala Ile Glu Glu Phe Pro His Gly
305 310 315 320
phe Thr Ala Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala
325 330 335
I1e 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
ITe Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg Ile Ala Asn Thr Ser Thr Asp Leu Gly Leu Ile Cys Arg Pro
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_ 376247-034
405 410 415
Leu Gly Gin Ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
GIn Met Asp Glu Met Phe Asp zzg Leu Glu Lys Ala Leu Asp Lys val
: 445

Phe Ala GTu val Ala
450

<210> 39

<211> 1362

<212> DNA

<213> Artificial Sequence

<220> . e
<223> variant of transaminase from v. fluvialis

<400> 39

atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagectgta tggctttacc
gatatgccga gectgcatca gegtggcace gtggtggtga cccatggcga aggeccgtat
atcgtggatg tgcatggecg tcgttatctg gatgcgaaca gcggoctgtg gaacatggtg
gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgtittceg
ggctatcatyg cggcgtacgg ccgtatgage gatcagaccg tgatgcetgic tgaaaaactd
gtggaagtga gcccgtttga tageggecgt gtgttttata ccaacagcgg cagcgaageg
aacgatacca tggtgaaaat gctgtggttt ctgcatgcgg cggaaggcaa accgcagaaa
cgtaaaattc tgacccgttg gaacgcgtat catggegcta ccgeggtgag cgegagcatg
accggcaaac cgtataacag cgtgtttggc ctgccgetge cgggcetttct gcatctgacce
tgeccgeatt attggegtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt
ctggcccgty aactggaaga aaccattcay aaggaaggcg cggataccat tgcgggettt
tttgcggaac cggtgatggyg tgcgggeggt gttattccge cggogaaagg ctattttcag
gcgattctge cgatcctgeg caaatatgat attccggtga tcagcgatga agtgatttgc
ggctttggco gtaccggcaa cacctgggge tgegtgacct atgattttac cccggatgeg
attattagca gtaaaaacct aaccgcgggt trttttccgg taggcgeggt gattctgggt
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tccgeatggt
tttaccgegg geggccatcee ggtgggttgt gcgattgege tgaaagegat tgatgtggtg
atgaacgaag gcctggccga aaacgtgegt cgtctggecce cgcgttttga agaacgtctg
aaacatattg cggaacgtcc gaacattggc gaatatcgty gcattggett tatgtgggcg
ctggaagcgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgage
gaacgtattg cgaacacctg caccgatctg ggectgattt gocgteocget gggecagage
gtggttctgt gcccgeegtt tattctgacc gaagcgcaga tggatgaaat gttcgataag
ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt aa

<Z10> 40

<211> 453

<212> PRT

<213> Artificial Sequence

<220> ) , s
<223> variant of transaminase from v. fluvialis

<400> 40
Met Asn Lys Pro Gln Ser Trp Glu Thr Agg Ala Glu Thr Tyr Ser Leu
1 5 ' 1 15
Tyr Gly Phe ggr Asp Met Pro Ser Eeu His GIn Arg Gly Thr val val
5 30
val Thr His Gly Glu Gly Pro Tyr Ile val Asp val His Gly Arg Arg
35 40 45
Tyr Lgu Asp Ala Asn Ser Gly Leu Trp Ash Met val Ala Gly Phe Asp
5 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 Ala Tyr Gly Arg Met Sgr Asp GIn Thr val Met Leu
85 95
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Page 30

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
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
GIn

Phe

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

rhe
130
Arg
Gly
His
Glu
Gin
210
Met
Ile
val
Tyr
Gly
290
Arg
Thr
ASD
Pro
Gly
370
Asp
Atg
Gly
Met

Ala
450

<220>

<223>
<400>

Leu
Trp
Lys
Leu
Glu
195
Lys
Gly
ey
Tle
Asp
275
Phe
Leu
Ala
val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

41

1362
PDNA
Artiticial Sequence

41

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaatic
accggcaaac
tgecccgeatt
ctggecegty
trtgcggaac
gcgattctgce
ggctttggec
attattagca

His
Asn
Pro
Thr
180
Gln
Glu
Ala
Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
phe
TYr
Ala
Ala
Ser
420
Glu

val

Ala
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Giu
Arg
ser
Asn
405
val
Met

Ala

cgcagagcetg
gcctgeatca
tgcatggceeg
atcataaagg
cgttttacgy
gcecegtttga
tggtgaaaat
tgaccegtty
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgey
gtaccggcaa
gtaaaaacct

Ala
Tyr
150
ASn
Pro
val
Ala
Gly
230
Leu
Phe
Pro
val
Ala

310
His

Asn

Ghu
Gly
Lys
380
Thr
val

Phe

Glu
135
His
Ser
His
Ala
Asp
215
val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
L.eu

Asp

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

Lys
440

ggaaacgcgt
gcgtggeacc
tegttatcety
cctgattgat
ccgtatgage
tagcggeegt
gctgtggttt
gaacgcgtat
cgtgtttgge
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctgggge
aaccgcggat

Lys
Ala
Phe
Trp
185
lL.eu
Ile
Pro
Tyr
Thr
265
Ile
val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccyg
gtgttttata
ctgcatgegg
catggcgtga
ctgececgetge
ggcgaaaccg
aaggaaggcy
gttattccge
attccggtga
tgcgtgacct
ttttttecgy

376247-034

Pro Gln Lys
140

Thr Ala val

155

Gly Leu Pro

170

Arg Tyr Gly

Ala Arg Glu

Ala Gly Phe
220
Pro Ala Lys
235
Asp Ile Pro
250
Gly Asn Thr

Ile ser ser

Ile Leu Gly
300
ITe Glu Glu
315
Cys Ala Ile
330
Ala Glu Asn

His Ile Ala

Met Trp Ala
380
Asp Gly Asn
395
Leu Gly Leu
410
Pro Phe Ile

Glu Lys Ala

variant of transaminase from v. fluvialis
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Arg
Ser
b.ay
Glu
Leu
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
Leu
Leu
Ile
Lew

Leu
445

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

430
ASp

atagcctrgta
cccatggega
gcggecttat
cgcagtatga
tgatgctgte
ccaacagegg
cggaaggcaa
ccgcggtgag
cgggcttict
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgattttac
taggcgeggt

Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Ley
l.eu
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

tggctttacc
aggccegtat
taacatggtyg
acgtrttccecg
tgaaaaactyg
cagcgaagcg
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgegegt
tgCcgggcttr
ctattttcag
agtgatttgc
cccggatgeg
gattctgggt

Leu
Met
160
Phe
Glu
Thr
Pro
GIn
240
Asp
val
Thr
Ser
Gly
320
Ala
Leu
Asn
val
Ser
400
Pro
Ala

val

60

120
180
240
300
360
420
480
540
600
660
720
780
840
200



376247-034
ccggaactga gcaaacgtct ggaaaccgeg attgaagega tcgaagaatt tccgcatggt 960
tttaccgegyg geggecatee gotgggttgt gegattgege tgaaagegat tgatgtggtg 1020
atgaacgaag gtctggccga aaacgtgegt cgtetggecce cgegttttga agaacgtetg 1080
aaacatattg cggaacgtcc gaacattggc daatatcgtg gcattggett tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa gecccgtttg atggcaacct gagegtgage 1200
gaacgtattg cgaacacctg caccgatctg ggectgattt gecgtecget gggecagage 1260
gtggtictgt gcccgocgtt tattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtitgcg gaagtggcgt aa 1362

<210> 42

<211> 453

<212> PRT

<213> Artificial seguence

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

<400> 42
get Asn LYS Pro §1n ser Trp Glu Thr égg Ala GTu Thr Tyr igr Leu
Tyr Gly Phe Thr Asp Met Pro Ser Leu His Gln Arg Gly Thr val val
20 25 30
val Thr gis Gly Glu Gly Pro T%r ITe val Asp val His Gly Arg Arg
5 4 45 .
Tyr ggu Asp Ala Asn ser g;y Leu ITe Asn Met gg] Ala Gly Phe Asp
His Lys Gly Leu Ite Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro
63 70 75 80
Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp GIn Thr val Met Leu
85 90 95
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu
130 135 140 :
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His ieu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
‘ 180 185 190
Thr Glu Glu GIn Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
Ile 6¢In Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro
210 215 220
val Met Gly Ala Gly Gly val 1le Pro Pro Ala Lys Gly Tyr Phe Gln
225 230 235 240
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp ITe Pro val Ile Ser Asp
245 250 255
Glu val ITe 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 ITe Glu Glu Phe Pro His Gly
305 310 315 320
Phe Thr Ala Gly Gly His pPro val Gly Cys Ala Ile Ala Leu Lys Ala
325 330 335
Ile Asp val val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu
340 345 350
Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn
355 360 365
Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
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385
Glu Arg Ile

Leu Gly Gin

Gin Met Asp

435
Ala Glu
450

Phe

<210> 43
<211> 1362
<212> DNA

390

Ala Asn
405

ser val

420

Glu Met

val Ala

440

<213> Artificial Sequence

<220>
<223>

<400> 43

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatyg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgceegeatt
ctggcecgtg
tttgcggaac
gegattctge
ggctttggec
attattagca
ccggaactga
tttaccgcgg
atgaacgaag
aaacatattg
ctggaagcyg
gaacgtattg
gtggrtcrgt
ctggaaaaag

<210> 44
<211> 453
<212> PRT

cgcagagctg
gcetgeatca
tgcatggecey
atcataaagg
cgttttacgg
gccegtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggegtta
aactggaaga
cggtgatggy
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gceecgecgtt
cgctggataa

ggaaacgcgt
gcgtggeacc
tegttatetryg
cctgattgat
ccgtatgage
tagcggeegt
gctgrggttt
gaacgcgtat
cgtgtttggc
tggcgaagaa
aaccattcag
tgcgggcggt
caaatatgat
cacctggggce
aaccgegggt
ggaaaccgeg
ggtgggttgt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agrgtttgceg

<213> Artificial Sequence

<220>

376247-034

395
410

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgegy
catggcagta
ctgccgetge
ggcgaaaccy
aaggaaggcg
gttattccge
attccggtga
tgcgtgacct
tittttccgg
attgaagcga
gcgattgege
cgtetggece
gaatatcgty
gccecegttty
ggcctgattt
gaagcgcaga
gaagtggcgt

430

variant of transaminase from v. fluvialis

atagcctgta
cccatggega
gcggectgtg
cgcagtatga
tgatgctgtc
ccaacagegg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagecgat
cgcgttitga
gcattggett
atggcaacct
gccgteeget
tggatgaaat
aa

<223> variant of transaminase from v. fluvialis

<400> 44
Met Asn
1
Tyr

Lys

Gly phe
His
35

Asp

val Thr

Leu
50
Lys

TYyr

His
65
Gly

Gly

Tyr His

ser Glu Lys

Gln
5
ASD

Pro

Thr
20
Gly Glu

Ala Asn

teu Ile

Ala pPhe
35
Leu val

1060

Ser
Met
Gly
Ser
ASp
70

TVl
Glu

Trp Glu

Pro ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

va'l ser

Thr Arg Ala
10

teu His Gln
25

Ile val Asp

Trp Asn Met
Gln
75

Asp

Lys Ala

Met Ser
90
Pro Phe

105

Asp

Glu Thr Tyr
Thr
30

Gly

Arg Gly

val His

val Ala
60

Tyr

Gly

Glu Arg

GIn Thr val

Ser Gly Arg

110

Page 33

400

Thr Cys Thr Asp Leu Gly Leu ITe Cys Arg Pro

415

val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
425

Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
445

tggctttacce
aggcccgtat
gaacatggtg
acgttttceg
tgaaaaactg
cagcgaagcyg
accgcagaaa
cgcgagcatyg
gcatctgacc
tgtcgegegt
tgcgggettt
ctattttcag
agtgatttgc
cceggatgeg
gattctgggt
tcegeatggt
tgatgtggty
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagage
gttcgataaa

Ser Leu

val val

Arg Arg

Phe Asp

Phe Pro
80
Met Ley

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



Tyr
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>

Thr
Phe
130
Arg
Gly
His
Glu
Gln
210
Met
Ile
val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met
Ala
450

45
13
DN

<220>

<223>
<400>

45

Asn
115
l.eu
Trp
Lys
Leu
Glu
195
Lys
Gly
l.eu
Ile
Asp
275
Phe
Leu
Ala
val
Arg
355
Glu
Lys
Ile
Gin
Asp

435
Glu

62
A

Ser
His
Asn
Pro
Thr
180
Gin
Glu
Ala
Pro
Cys
260
rhe
Phe
Glu
Gly
val
340
Phe
Tvyr
Ala
Ala
Ser
420
Glu

val

Gly
Ala
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
AsSn
Pro
val
Ala
Gly
230
Leu
Phe
Pro
val
Ala
310
His
ASh
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
Ile
375
Ala
Cys
ieu

ASD

Artificial Sequence

Ala
120
Gly
Gy
val

Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Gly
val

Gly
Ley
360
Gly
Pro
Thr
Cys

Lys
440

Asn
LYS
Ser

Phe

Trp

185
Leu

Ite
Pro
Tyr
Thr
265
Ile
val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
oro

425
Leu

376247-034

Asp Thr
Pro GIn
Ala

155
Leu

Thr

Gly
170
Arg Tyr

ala Arg

Ala Gly
Ala
235
Ile

Pro

ASp
250
Gly Asn

Ile ser

ITe ‘Leu
Glu
315
Ala

Ile

Cys
330
Ala Glu

His Ile

Met Trp
Gly
395
Gly

ASD

Leu
410
Pro Phe

Glu Lys

Met
Lys
140
val
Pro
Gly
Giu
Phe
220
Lys
Pro
Thr

Ser

Gly

300
Glu

Ile
Asn
Ala
Ala
380
Asn
Leu
Ile

Ala

variant of transaminase from v. fluvialis

val
125
Arg
Ser

Leu

Glu

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

L.eu
445

Lys
LysS
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Pro
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
LysS
335
Arg
Pra
Ala
val
Arg
415
Glu

LYyS

Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gin
240
Asp
val

Thr
Ser
Gly
320
Ala
Leu
Asn
val

Ser
400
Pro

Ala

val

atgaacaaac
gatatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgeccgeatt
ctggeccegtyg
tttgcggaac
gcgattctge

cgcagagcetg
gcctgeatca
tgcatggeceg
atcataaagg
cgtrttacgg
gceccgtttga
tggtgaaaat
tgacccgtty
cgtataacag
attggcgtta
aactggaaga
cggtrgatggg
cgatcctgey

ggaaacgcgt
gcgtggeacc
tcgttatctg
cctgattgat
ccgtatgagc
tagcggeegt
getgtggttte
gaacgcgtat
cgtgtttggc
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgegg
catggcagta
ctgeegetoc
gacgaaaccg
aaggaaggcg
grrattccgc
attccggtga

atagcctgta
cccatggega
gcggecteat
cgcagtatga
tgatgctgtc
ccaacagegyg
cggaaggcaa
ccgeggrgag
cgggctttct
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
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tggctitacc
aggcccgtat
taacatggty
acgtttteeg
tgaaaaactg
cagcgaageg
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgegegt
tgcgggcttt
ctattttcag
agtgatttge

60
120
180
240
300
360
420
480
540
600
660
720
780



376247-034
ggctttggee gtaccggeaa cacctgggge tgcgtgacct atgattttac cccggatgeg 840
attattagca gtaaaaacct aaccgcgggt trttttccgg taggcgeggt gattctgggt 900
ccggaactga gcaaacgtct ggaaaccgcg attgaagega tegaagaatt tocgcatggt 960
tttaccgegy geggccatee ggtgggtigt gegattgege tgaaagegat tgatgtggtg 1020
atgaacgaag gcctggecga aaacgtgoegt cgtetggecce cgegttttga agaacgtctg 1080
aaacatrattg cggaacgtcc gaacattggc gaatatcgtg gcattggett tatgtgoggeg 1140
ctggaagcgy tgaaagataa agcgagcaaa gccccgtttg atggcaaccet gagcgtgage 1200 -
gaacgtattg cgaacacctg caccgatctg ggectgattt gccgteeget gggecagage 1260
gtggttctgt gecoccgocgtt tattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt aa 1362

<210> 46
<211> 453
<212> PRT
<213> Artificial Sequence

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

<400> 46
%et Asn LYys Pro §1n ser Trp Glu Thr ﬁgg Ala Glu Thr Tyr Ser Leu
- 15
Tyr Gly Phe Thr Asp Met Pro Ser Leu His GlIn Arg Gly ;hr val val
20 25 0
val Thr gis Gly Glu Gly Pro Tyr Ile val Asp val His Gly Arg Arg
5 40 45
Tyr ggu Asp Ala Asn Ser géy Leu Ile Asn Met ggl Ala Gly Phe Asp
His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala ghe Tyr Gly Arg Met Ser Asp GlIn Thr val get Leu
5 90 5
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125 -
Trp pPhe Leu His Ala Ala Glu Gly Lys Pro Gin Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly Ser Thr Ala val Ser Ala Ser Met
145 - 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Giu
180 185 180
Thr Glu Glu GIn pPhe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
Ile GIn 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 pro Pro Ala Lys Gly Tyr phe GlIn
225 230 235 240
Ala ITe Leu Pro Ile Leu Arg Lys Tyr Asp ITe Pro val Ile Ser asp
245 250 255
Glu val 1Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val
260 265 270
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 ITe Glu Ala Ile Glu Glu Phe Pro His Gly
305 310 315 320
phe Thr Ala Gly Gly His Pro val Gly Cys ala Ile Ala Leu Lys Ala
325 330 3335
IlTe 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
ITe Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
Page 35

Thr Tyr



370
Lys Asp
385
Glu

Lys

Arg Ile

. Leu. Gly G1n

GIn Met Asp
© 435
Ala Glu

450

phe

47
1362
DNA

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

<220>
<223>

<400> 47

atgaacaaac
gatatgccga
atcgtggatg
gcgggcttty
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggeceegtg
tttgcggaac
gcgattctgce
ggctttggee
attattagca
ccggaactga
tttaccgegg
atgaacgaag
aaacatattg
ctggaagegg
gaacgtattg
grggtrctgt
ctggaaaaag

<210>
<211>
<212>
<Z213>

<220>
<223>

<400> 48
mMet Asn Lys
1
Tyr

48
453
PRT

Gly Phe

Thr His
35

Let Asp

50

Lys Gly

val
Tyr

His
65

Gly Tyr His

Ala ser

375

390

Ala Asn

405
Ser val
420
Glu Met

val Ala

cgcagagctg
gcectgeatca
tgcatggecy
atcataaagq
cgtrttctgg
gccegtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggy
cgatcctgeyg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatcce
gcetggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gcecegeegtt
cgctggataa

Pro g]n
Thr Asp
20

Gly Glu

Ala Asn
Leu Ile

Ala Phe
85

Ser
Met
Gly
Ser
AsSp

70
ser

val Leu Cys P

Phe Asp Lys Leu

440

Artificial Sequence

ggaaacgcgt
gcgtggeacc
tcgttatctyg
cctgattgat
ccgtatgage
tagcggecgt
gctgtggtrrt
gaacgcgtat
cgtgtttggce
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctgaggc
aaccgcegagr
ggaaaccgeg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgcg

Artificial Sequence

Trp Giu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

376247-034

Lys Ala Pro pPhe Asp Gly Asn

395

Thr Cys Thr Asp Leu Gly Leu

410
ro Pro Phe
425 o
Glu Lys

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttitata
ctgcatgegg
catggcagta
ctgccyctge
ggcgaaaccy
aaggaaggcg
gttattccge
attccggtga
tgcgtgacct
ttttttccgy
attgaagcga
gegattgege
cgtetggece
gaatatcgty
gccecegtttg
ggcctgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala
10

Leu His Gn
25

ITle val Asp

Trp Asn Met
GIn
75

ASp

Lys Ala
Ser

Met
- 90

380
t.eu Ser

Ile Cys

l.eu Thr

430
Leu Asp
445

Tle

Ala

variant of transaminase from v. fluvialis

atagcctgta
cccatggega
gcggectgty
cgcagratga
tgatgctgtc
ccaacagcgyg
cggaaggcaa
ccgecggtgag
cgggctttet
aagaacagtt
cggataccat
€ggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgtittga
gcattggctt
atggcaacct
gccgtocget
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr
Thr
30

Gly

Arg Gly

val His

val ala
60

Tyr

Gly

Glu Arg

GIn Thr val

Page 36

val ser

400
Arg Pro
415

Glu Ala

Lys val

tggctttacc
aggcccgtat
gaacatggtg
acgtttteeg
tgaaaaacty
cagcgaagcyg
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgegegt
tgcgggettt
crattrttcag
agtgatttgc
cccggatgeg
gattctgggt
tcegeatggt
tgatgtggtg
agaacgtctyg
tatgtgggey
gagcgtgagc
gggccagagc
gttcgataaa

Ser Leu

val 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
00
960
1020
1080
1140
1200
1260
1320
1362



Ser
Tyr
Trp
Thr
145
Thr
Leuy
Thr
Ile
val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
LYS
385
Glu
Leu
Gin

Phe

Glu
Thr
Phe
130
Arg
Gly
His
Glu
Gin
210
mMet
Ile
val
Tyr
Gly
290
Arg
Thr
ASp
Pro
Gly
370
ASD
Arg
Gly
Mat

Ala
450

<210> 49
<211> 13
<212> DN

<213>

<220>

<Z223>

<400> 49
atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggeccgtyg

LysS
Asn
115
Leu
Trp
Lys
Leyu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Ala
val
Arg
355
Glu
Lys
Ile
Gin
Asp

435
Glu

62
A

Ley
100
ser
His
Asn
Pro
Thr
180
Gln
Glu
Ala
Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
phe
Tyr
Ala
Ala
Ser
420
Glu

val

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

Ala

cgcagagctyg
gcctgeatca
tgcatggecy
atcataaagg
cgttttacgg
gecececgtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtta
aactggaaga

Glu
Ser
Ala
Tyr
150
Asn
Pro
val
Ala
Gly
230
leu
Phe
Pro
val
Ala
310
His
Ash
Glu
Gly
Lys
390
Thr
val

Phe

val
Glu
Glu
135
His
Ser
His
Ala
AsSp
215
val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

Asp

Artificial Sequence

Ser
Ala
120
Gly
Gly
val
TYyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
val
Gly
Leu
360
Gly
Pro
Thr
cys

LyS
440

ggaaacgcgt
gcgtggcacc
tegttatetg
cctgattgat
ccgtatgage
tagcggeegt
gctgtggttt
gaacgcgtat
cgtgtttgge
tggcgaagaa
aaccattcag

Pro
105
Asn
Lys

Ser

Phe

Trp
185
L.eu
Ile
Pro
Tyr
Thr
265
Ile
val
Ala
Gly
Leu
345
Lys
Phe
Phe
ASD
Pro

425
Leu

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgttitata
ctgcatgegg
catggcgtga
ctgccgetge
ggcgaaaccg
44g9gaaggcg

376247-034
pPhe Asp Ser

Asp Thr Met

Pro Gln Lys
140
Thr aAla val
155
Gly Leu Pro
170
Arg Tyr Gly

Ala Arg Glu

Ala Gly Phe
220
Pro Ala Lys
235
Asp Ile Pro
250
Gly Asn Thr

ITe Ser Ser

Ile Leu Gly
300
Ile Glu Glu
315
Cys Ala 1le
330
Ala Glu Asn

His Ile Ala

Met Trp Ala
380
Asp Gly Asn
395
Leu Gly Leu
410
Pro rhe tle

Glu Lys Ala

variant of transaminase from v. fluvialis
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Gly
val
125
Arg
ser
Leu
clu
Leu
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
l.eu
Leu
Ile
Leu

l.eu
445

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

430
Asp

atagcctgta
cccatggega
gcggectgty
cgcagtatga
tgatgctgtc
ccaacagcegg
cggaaggcaa
ccgeggtgag
cgggcitict
aagaacagtt
cggataccat

va'l
Met
ITe
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

tggctttace
aggceegtat
gaacatggty
acgttttceg
tgaaaaactyg
cagcgaagceg
accgcagaaa
cgegageatg
gcatctgacc
tgtcgegegt
tgcgggettt

Phe
Ley

Leu

Met

160
Phe

Glu
Thr
Pro
Gin
240
Asp
val
Thr
ser
Gly
320
Ala
l.eu
Asn
val
Ser
400
Pro

Ala

val

60

120
180
240
300
360

420

480
540
600
660



tttgcggaac
gcgattctge
ggctttggece
attattagca
ccggaactyga
tittaccgegy
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattyg
gtggttctgt
ctggaaaaag

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

cggtgatggyg
cgatcctgey
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatec
gcectggecga
cggaacgtcc
tgaaagataa
Cgaacacctg
gccegeegtt
cgctggataa

tgcgggeggt
caaatatgat
cacctgygyc

aaccgegggt.

ggaaaccgcy
ggtgggttgt
aaacgtgegt
gaacattggc
agcgagcaaa
cgecgatcety
tattctgacc
agtgtttgcg

<213> Artificial Seguence

<220>
<223>

<400> 50
Met Asn Lys
1
Tyr Gly pPhe
His
35
Asp

val Thr

Leu
50
LyS

TYr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Thr Asn
115

Leu

Tyr

Phe
130
Arg

Trp

Thr
145
Thr

Trp

Giy LYS

Leu His Leu
Glu
195

Lys

Thr Glu

Gin
210
Met

Ile

val
225
Ala

Gly

ITe Leu

Glu val Ile

Thr Tyr Asp

275

Ala Gly phe

290

LyS Arg Leu

305

phe Thr Ala

Ile Asp val

Ala Pro Arg

Pro Gln
5

Thr
20
Gly

Asp
Glu
Ala Asn
Leu Ile
Phe

85
val

Ala

feu
100
Ser Gly

His Ala

Asn Ala

Ser Trp
Met
Gly
Ser
Asp
70
Tyr
Glu
Ser

Ala

Tyr

Glu

Pro Sser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

val ser
Ala
120
Gly

Glu

Glu
135

His Gly

150

Pro Tyr
165
Thr Cys
180

Gin phe

Glu Gly

Ala Gly

Asn
Pro
val
Ala

Gly

ser val

His Tyr

Ala Arg
200
Asp Thr
215

val Ile

230

Ile
245
Gly

Pro

Cys
260
Phe Thr

Phe Pro

Glu Thr

Leu
Phe
Pro
vai

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ile Glu

310

Gly Gly
325
val Met
340

Phe Glu

His
Asn

Glu

Pro val

Glu Gly

Arg Leu

376247-034

gttattccge
attccggtga
tgcgtgacct
ttttttcegg
attgaagcga
gcgattgege
cgtctggece
gaatatcgtg
gccecegtttg
ggcctgattt
gaagcgeaga
gaagtggcgt

Thr Arg Ala

10
Leu His Gin
25
ITe

val Asp

Trp Asn Met
Gln
75

AsSp

Lys Ala
Ser
90

Phe

Met

Pro
105
Asn

Asp

Asp Thr

Lys Pro Gln
Ala
155

Leu

val Thr

Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly
Ala
235

Ile

Pro Pro

Tyr Asp
250
Thr Gly
265
Ile

Asn

Ile Ser

val Ile Leu
Glu
315

Ala

Ala Tle

Gly Cys

330

Ley Ata Glu

345
Lys

His Ile

cggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgttttga
gcattggett
atggcaacct
gcegtecget
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr
Thr
30

Gly

Arg Gly

val His

val Ala
60

Tyr

Gly

Glu Arg

GIn 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 Ala

220

Lys Gly Tyr

Pro val Ile

Thr Trp Gly

270

Ser Asn

Lys
285
Pro

Gly Glu

300

Glu Phe Gly

Ile Ala Leu

Asn val

Arg
350

Ala Glu Arg

Page 38

ctattttcag
agtgatttgce
cceggatgeg
gattctagygt
tggtcatggt
tgatgtggty
agaacgtctg
tatgtgggceg
gagcgtgagc
gggccagagc
gttcgataaa

ser Leu

val val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu

val Phe

Met Leu

Ile Leu

Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Giu Pro

Gin
240
Asp

phe

ser
255
Cys val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

720
780
840
900
960
1020
1080
1140
1200

1260

1320
i362



376247-034

355 360 365
ITe Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg I7e Ala Asn Thr Cys Ala Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415
Leu Gly GIn ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
G1ln 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> 51
<211> 1362
<212> DNA
<213> Artificial Sequence
<220
<223> variant of transaminase from v. fluvialis
<400> 51
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tggctttacc 60
gatatgccga goctgeatca gegtggcace gtyggtggtga cccatggega aggeccgtat 120
atcgtggatg tgcatggeeg tcegttatctg gatgegaaca gcggectgtyg gaacatggtg 180
gcgggcttty atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttceg 240
ggccatcatg cgttttacqgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300
gtggaagtga goocglttga tagcggocgt gtgititata ccaacagogg cagcgaageg 360
aacgatacca tggtgaaaat gctgtggtit ctgcatgcgg cggaaggcaa accgcagaaa 420
cgtaaaattc tgacccgttg gaacgcgtat catggcgtga ccgeggtgag cgegagcatg 480
accggcaaac cgtataacag cgtgtttgge ctgecgotge cgggctitct gcatctgacce 540
tgcccygcatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt 600
ctggeccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgegggettt 660
Tttgcggaac cggtgatggg tgogggcggt gttattccge cggcgaaagg ctattitcag 720
gcgattctgc cgatcctgcg caaatatgat attccggtga tcagcgatga agtgatttge 780
ggctttggcc gtaccggcaa cacctgggge tgcgtgacct atgattttac cceggatgeg 840
attattagca gtaaaaacct aaccgegggt tittttccgg taggcgegat gattctgggt 900
ccggaactga gcaaacgtct ggaaaccgeg attgaagega tcgaagaatt tccgcatggt 960
tttaccgcgg geggecatec ggtgggttgt gcgattgege tgaaagegat tgatgtggtg 1020
atgaacgaag gcctggecga aaacgtgegt cgtctggece cgegttttga agaacgtctg 1080
aaacatattg cggaacgtcce gaacattggc gaatatcgtg gcattggett tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa gecccgtttg atggcaacct gagegtgage 1200
gaacgtattg cgaacacctyg caccgatetyg ggectgattt gecgtecget gggecagage 1260
gtggttctgt geocgecgtt tattctgacc gaagegeaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgetggataa agtgtttgeg gaagtggegt aa 1362
<210> 52
<211> 453
<212> PRT
<213> Artificial Sequence
<220>
<223> variant of transaminase from v. fluvialis
<400> 52
Met Asn Lys Pro GIn Ser Trp Glu Thr Agg Ala GTu Thr Tyr Sgr Leu
1 5 L L
Tyr Gly Phe ggr ASp Met Pro ser %gu His GIn Arg Gly ggr val val
val Thr His Gly Glu Gly pPro Tyr Ile val Asp val His Gly Arg Arg
35 40 45
Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met gg] Ala Gly Phe Asp
50 55
His Lys Gly Leu Ile Asp Ala AlTa Lys Ala GIn Tyr Glu Arg phe Pro
65 70 75 80
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Gly
Ser
Tyr
Trp
Thr
145
Thr
Leu
Thr
Ile
val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
L.ys
385
Glu
Leu
Gln

 phe

His
Glu
Thr
rhe
130
Arg
Gly
His
Glu
Glin
210
mMet
Ile
val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
ASp
Arg
Gly
Met

Ala
450

His
Lys
Asn
115
Leu
Trp
LyS
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Alta
val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

Ala
Leu

100
Ser

Asn
Pro
Thr
180
Gin
Glu
Ala
Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
Phe
Tyr
Ala
Ala
ser
420
Glu

val

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

Ala

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

Phe

Gly
va'l
Glu

Glu

135

His
Ser
His
Ala

ASp
215
val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

AsSp

Arg
Ser
Ala
120
Gly
Gly

val

Ty,

Arg
200
Thr
Ile
LYS
Arg
Ala
280
ala
Glu
val
Gly
Leu
360
Gly
Pro
Thr
Cys

Lys
440

Met

Pro
105
Asn

Ly§

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

425
Leu

376247-034

Ser Asp Gln
90

Phe Asp Ser
Thr

Asp Met

Pro Gin Lys
140
Ata val
155

Ley

Thr

Gly
170
Arg

Pro

Tyt Gly

Ala Arg Glu
Phe
220

Lys

Ala Gly
Ala
235
Ile

Pro

Asp Pro

250
Gly

Asn Thr

Ile Ser ser

Ile Leu Gly
300
Glu Glu
315

Ala

TIle
Cys Ite
330
Ala

Glu Asnh

His Ile Ala
Ala
380

ASh

Met Trp

Asp Gly
395
Leu Gly
410

Pro

Leu

Phe Ile

Glu Lys Ala

Thr
Gly
val
125
Arg
Ser
Leu
Glu
Leu
205
Phe
Gly
val
Trp
Lys
285
Pro
rhe
Ala
val
Glu
365
Leu
i.eu
Ile
Leu

L.eu
445

val
Arg
110
LYS
LYS
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Pro
Ley
Arg
350
Arg
Glu
Ser
Ccys
Thr

4306
Asp

Metl
val
Met
Ile
ser
Gly
175
Gly
Glu
Glu
Phe
ser
255
Cys
Leu
Leu
His
LYS
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
GIn
240
ASD
val
Thr
Ser
Gly
320
Ala
Leu
Asn
val
Ser
400
Pro
Ala

val

<210> 53
<211> 1362
<212> DNA

<213> Artificial Sequence

<220>

<223> variant of transaminase from v. fluvialis

<400> 53

atgaacaaac
gatatgccga
atcgtggatg
gcgggcttig
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac

cgcagagcetyg
gcctgeatca
tgcatggecg
atcataaagg
cgtttracgg
gcccgtttga
tggtgaaaat
tgacccgttg
cgtataacag

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgagce
tagcggecgt
getgtggttt
gaacgcgtat
cgtgtttggce

gcgggaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgegyg
catggegrga
ctgcegetgce

atagcctgta
cccatggega
gcgacctgty
cgcagtatga
tgatgctgtc
ccaacagegg
cggaaggcaa
ccgeggtgag
cgggcErict

page 40

tggctttacc
aggcccgtat
gaacatggtg
acgrrttccg
tgaaaaactg
cagcgaageg
accgcagaaa
cgcgageatg
gcatctgacc

60

120
180
240
300
360
420
480
540



376247-034
tgccegcatt attggegtta tggegaagaa ggcgaaaccg aagaacagit tgtcgcgeogt 600
ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgegggcttt 660
tttgcggaac cggtgatgygg tygcgggeggt gttattccgc cgagcgaaagg ctattttcag 720
gcgattctge cgatcctgeg caaatatgat attccggtga tcagcgatga agtgatttge 780
ggctitogee gtaccggeaa cacctygyggge tgegtgacct atgatittac cocggatgeyg 840
attattagca gtaaaaacct adccgegggt ttttttcegg taggegeggt gattotgggt 900
ccggaactga gcaaacgtct ggaaaccgeg attgaagcga tcgaagaatt tccgeatggt 960
tttaccgegy geggecatce ggtgggttgt gcgattgege tgaaagcgat tgatgiggtg 1020
atgaacgaag gcctggccga aaacgtgegt cgtctggece cgegtttiga agaacgtctg 1080
aaacatattg cggaacgtcc gaacattgge gaatatcgtg geattggett tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa gccccgtitg atggcaacct gagcegtgage 1200
gaacgtaitg cgaacacctg caccgatctg ggectgatit googtccgct gggccagage 1260
gtggttctgt gcccgoegtt tattctgacce gaagegcagg tggatgaaat gttcgataaa 1320
‘ctggaaaaag cgctggataa agtgtitgeg gaagtggegt aa 1362

<210> 54

<211> 453

<212> PRT

<213> Artificial sequence

<220> ) - _
<223> variant of transaminase from v. fluvialis

<400> 54
Tet Asn Lys Pro an Ser Trp Glu Thr Arg Ala Gly Thr Tyr igr Leu
10
Tyr Gly Phe Thr Asp Met Pro Ser Egu His GIn Arg Gly Thr val val
20 30
val Thr gés Gly Glu Gly Pro I%r Ile val asp val 2;5 Gly Arg Arg
Tyr Leu Asp Ala Asn Ser g%y Leu Trp Asn Met gST Ala Gly pPhe Asp
50
His Lys Gly Leu Ile Asp Ala Ala Lys Ala &¢In Tyr Glu Arg Phe Pro
65 70 75. 80
Gly Tyr His Ala ghe Tyr Gly Arg Met Ser Asp GIn Thr val Met Leu
5 0 g5
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gin Lys Arg Lys Ile tLeu
130 ) 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr Glu Glu Gln pPhe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
Ile GIn Lys Glu Gly Ala Asp Thr 1Ile Ala Gly Phe Phe Ala Glu Pro
210 215 220
val Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys Gly Tyr Phe Gln
225 230 235 240
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Tle 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 ITe Ile Ser Ser Lys Asn Leu Thr
275 280 285
Ala Gly Phe Phe Pro val Gly Ala val Ile reu Gly Pro Glu Leu Ser
290 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu pPhe Pro His Gly
305 310 315 320
Phe Thr Ala 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
Page 41



376247-034

340 345 350
Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn
355 360 365
Tle Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro phe Asp Gly Ash Leu Ser val Ser
385 390 395 400
GTu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 o 410 415
Leu Gly G1n ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 _ 430
GIn val Asp GIu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
pPhe Ala Glu val Ala
450 _
<210> 55
<211> 1362
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of transaminase from v. fluvialis
<400> 55
atgaacaaacC cgcagagctg ggaaacgcgt gcggaaacct atagectgta tggetttacc 60
gatatgccga gcctgeatca gcgtggcace gtggtggtga cccatggcga aggcccgtat 120
atcgtggatg tgcatggccg tcgttatctyg gatgcgaaca geggectgtg gaacatggtg 180
gcgggetttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240
ggctatcatg cggtgtacgg ccgtatgage gatcagaccg tgatgctgtc tgaaaaactg 300
gtggaagtga gcccgtttga tagcggoegt gtgttttata ccaacagcegg cagcgaageg 360
aacgatacca tggtgaaaat gotgtggtitt ctgcatgegy cggaaggcaa accgcagaaa 420
cgtaaaattc tgacccgttg gaacgcgtat catggegtga ccgeggtgag cgegagcatg 480
accggcaaac cgtataacag cgtgtttggce ctgccgotge cgggetttct gecatctgacc 540
tgcccgeatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt 600
ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggcettt 660
tttgeggaac cggtgatgog tgcgggcgot gttattccgc cggcgaaagg ctatttteag 720
gcgattctge cgatcctgeg caaatatgat attceggtga tcagegatga agtgatttge 780
ggcrtrtggce gtaccggcaa cacctgggge tgcgtgacct atgattttac cccggatgceg 840
attattagca gtaaaaacct aaccgcegggt ttttttccgg taggcgcggt gattctgogt 900
ccggaactga gcaaacgtct ggaaaccgeg attgaagcga tcgaagaatt tecgcatggt 960
tttaccgcgg gcggecatce ggtgggttgt gegattgege tgaaagegat tgatgtggtg 1020
atgaacgaag gcctggccga aaacgtgegt cgtctggece cgegttttga agaacgtety 1080
aaacatattg cggaacgtcc gaacattggce gaatatcgtg gcattggett tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa gecccgtttg atggcaacct gagegtgage 1200
gaacgtattg cgaacacctg caccgatctg ggectgattt gecgtecget gggecagage 1260
gtggttctgt gcccgecgtt tattctgace gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggegt aa 1362
<210> 56
<211> 453
<212> PRT
<213> Artificial Sequence
<220>
<223> variant of transaminase from v. fluvialis
<400> 56
Met Asn Lys Pro GlIn Ser Trp Glu Thr égg Ala Glu Thr Tyr Ser Leu
1 5 15
Tyr Gly Phe Thr Asp Met Pro Ser Egu His Gin Arg Gly ggr val val
20
val Thr His Gly Glu Gly Pro Tyr Ile val Asp val His Gly Arg Arg
35 40 45
Tyr Leu

50

60
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Asp Ala Asn Ser G;y Leu Trp Asn Met val Ala Gly Phe Asp
5



His
65

Gly
Sar
Tyr
Trp
Thr
145
Thr
Leu
Thr
Ile
val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
LYS
385
Glu
Leu
GIn

Phe

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

Lys Gly Leu

Tyr His Ala

Glu Leu
100

Ser

Lys
Thr Asn
115
Phe Leu His
130
Arg Trp Asn

Gly Lys Pro
Thr
180

GlIn

His Leu
Glu
195
Lys

Glu
Gin Glu
210
Met

Gly Ala

ITe Leu Pro

val 1le Cys
. 260
Asp Phe
275
Phe

Tyr
Gly Phe
290
Arg

Leu Glu

Thr ATa Gly
val
340

Phe

Asp val

Pro Arg
355
Gly Glu
370
ASp

Tyr

Lys Ala

Arg Ile Ala

Gln ser
420
Glu

Gly
Met Asp
435
Glu

Ala val

450

57
1362
DNA

<220>

<223>

<400>
atgaacaaac
gatatgccga
atcgtggatg
gcgggerttg
ggctatcatg
gtggaagtga
aacgatacca

57

Ile
val
85

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

Ala

cgcagagetyg
gcctgeatca
tgcatggecg
atcataaagg
cgagctacgg
gcccgttiga
tggtgaaaat

Asp
70

Tyr
Giu
sar
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
AsSp
215
val
Arg
Gly
ASp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

ASp

Artificial sequence

Ala
Arg
ser
Ala
120
Gly
Gly
val
Tyr
Arg
200
Thr
Tle
Lys
Arg
Ala
280
Ala
Glu
val
Gly
Leu
360
Gly
Pro
Thr
Cys

Lys
440

ggaaacgcgt
gcgtggcacce
tcgttatctyg
cctgattgat
ccgtatgage
tagcggcecgt
gctgtgottt

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

425
Leu

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgegg

376247-034
Ala GIn Tyr
75

Ser
90
Phe

Asp GIn

AsSp Ser

Asp Thr Met

Pro GIn Lys
140
Ala val
155

l.ey

Thr
Gly Pro
170
Arg

Tyr Gly

Ala arg Glu
Phe
220

Lys

Ala Gly
Ala
235
Ile

Pro

Asp Pro

250
Gly

Asn Thr

Ile Ser ser

Ile Leu Gly
300
Glu Glu
315

Ala

Ile
Cys Ile
330
Ala

Glu Asn

His Ile Ala
Ala
380

Asn

Met Trp

Asp Gly
395
Leu Gly
410

Pro

Leu

Phe Ile

Glu Lys Ala

variant of transaminase from v. fluvialis
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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
Ie
Gly
270
Asn
Glu
Pro
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
ASD

atagcctgta
cccatggega
gcggectgty
cgcagtatga
tgatgctgtce
ccaacagcegg
cggaaggcaa

Phe
Met
val
Met
ITe
sSer
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
LYS
335
Arg
Pro
Ala
val
Arg
415
Glu

LYS

tggctttacc
aggcccgtat
gaacatggtg
acgtttteceyg
tgaaaaactg
cagcgaageg
accgceagaaa

Pro
80

Leu
phe
teu
Leu
Met
160
Phe
Glu
Thr
Pro
Gin
240
ASD
val
Thr
Ser
Gly
320
Ala
Leu
Asn
val
Ser
400
Pro
Ala

val

60

120
180
240
300
360
420



. 376247-034
cgraaaattc tgacccgttg gaacgcgtat catggcegtga ccgeggtgag cgegageatg 480
accggcaaac cgtataacag cgtgtttggc ctgocgctge cgggctttet geatctgacce 540
tgcccgecatt attggegtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt 600
ctggccegtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggertt 660
tttgcggaac cggtgatggg tgcgggcggt gttattccge cggcgaaagyg ctattttcag 720
gcgattctge cgatcctgcg caaatatgat attcecggtga tcagcgatga agtgatttge 780
ggctttgocc gtaccggcaa cacctgggge tgegtgacct atgattttac cccggatgeg 840
attattagca gtaaaaacct aaccgcgggt ttttttccgg taggcgeggt gattctgggt 900
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tccgcatggt 960
Tttaccgcgyg gcggecatee ggtgggttgt gcegattgege tgaaagcgat tgatgtggtg 1020
atgaacgaag gcctggecga aaacgtgegt cgtctggecc cgegttttga agaacgtctg 1080
aaacatattg cggaacgtcc gaacattggc gaatatcgig gecattggctt tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa gcecccgtttg atggcaacct gagcgtgage 1200
gaacgtattg cgaacacctg caccgatctg ggcctgattt gecgtcecget gggoecagage 1260
gtggttctgt gcccgecgtt tattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgceg gaagtggcgt aa 1362

<210> 58

<211> 453

<212> PRT

<213> Artificial Sequence

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

<400> 58
Met Asn Lys Pro Gin Ser Trp Glu Thr Agg Ala Glu Thr Tyr Ser Leu
1 5 1 13
Tyr Gly Phe Egr Asp Met Pro Ser Egu His Gln Arg Gly ggr val val
val Thr His Gly Glu Gly Pro Tyr Ile val Asp val His Gly Arg Arg
35 40 45
Tyr Lgu Asp Ala Asn Ser géy Leu Trp Asn Met g31 Ala Gly Phe Asp
5
His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala ggr Tyr Gly Arg Met ggr Asp GIn Thr val ggt Leu
Ser Glu Lys Leu val Glu val Ser Pro phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 i ' 120 125
Trp Phe Leu His Ala Ala Giu Gly Lys Pro Gin Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Sser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu Mis Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr Glu Glu &In 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 Pro Pro Ala Lys Gly Tyr pPhe GiIn
225 230 235 240
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
Glu val Ile cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val
260 265 270
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 1Ile Leu Gly Pro Glu Leu Ser
290 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala ITe Glu Glu Phe Pro His Gly
305 310 315 320
Phe Thr ala Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala
Page 44
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376247-034
330
Ala

325
Met

335
Arg Arg
350
Arg

val Glu Glu Asn val

340
Phe

Ile val Leu
345

LysS

ASp Asn Gly Leu
Glu
365

L.eu

Ala pro Glu Glu Leu His Ile . Ala Pro Asn

360
Gly

Arg Arg
355

GTu Tle Phe Glu Ala val

375
Ala

Ile Gly
370

ASpP

Tyr Gly Trp Ala

380
Gly Asn
395

Gly Leu

Arg Met

LyS Ala ser Pro Phe Leu Ser val

385
Glu

Lys Lys
390

Thr

ser
400
Pro

Asp

Ile Ala Asn Thr Ile

405
val

Leu
410
Pro

Arg Arg
415

Glu

Cys ASp Cys

Thr Ala
430
ASD

Gln ser vai Phe Ile

420
Glu

Leu t.eu Pro Leu

425
Leu

Gly Cys

Gln Met Asp Met Phe Asp Lys Glu Lys Ala Leu Lys val

435
Ala Glu

450

Phe

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

val Ala

440

<213> Artificial sequence

<220>

445

<223> variant of transaminase from v. fluvialis

<400> 59

atgaacaaac
gatatgccga
atcgtgogaty
gcgggettitg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggeaaac
tgcccgeatt
ctggecegtyg
tttgcggaac
gcgattctge
ggctttggcec
attattagea
ccggaactga
tttaccgeygg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

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

<220>
<223>

<400>

60
453
PRT

60
1

cgcagagetyg
gcctgeatca
tgcatggccy
atcataaagg
cgacctacgg
gccegtttga
tggtgaaaat
tgacccgtty
cgtataacag
attggcgtta
aactggaaga
cggtgatggyg
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatec
gectggeega
cggaacgtcc
tgaaagataa
cgaacaccty
gcoccygecgtt
cgctggataa

ggaaacgcegt
gcgtggeacce
tcgttatcty
cctgattgat
ccgtatgagce
tagcggecgt
getgtggttt
gaacgcgtat
cgrgrttggc

tggcgaagaa

aaccattcag
tgcgggeggt
caaatatgat
cacctygggge
aaccgegggt
ggaaaccgcg
ggtgggrttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctyg
tattctgacc
agtgtttgcg

Artificial sequence

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgcgg
catggegtga
ctgccgctygce
ggcgaaaccg
a4ggaaggdg
gttattccge
attcecggtga
tgcgtgacct
tettttccgg
attgaagcga
gcgattgege
cgtctggccc
gaatatcgtg
gececegtttyg
ggcctgattt
gaagcgcaga
gaagtggegt

10

atagcctgta
ceeatggega
gcggectgig
cgcagtatga
tgatgctgtc
ccaacagcgg
ctggaaggcaa
cegeagtgag
cgggcetttet
aagaacagtt
cggataccat
€ggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgttttga
gcattggett
atggcaacct
geegtecget
tggatgaaat
aa

variant of transaminase from v. fluvialis

tggctttacc
aggcccgtat
gaacatggtg
acgttttceg
tgaaaaactyg
cagcgaagceg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgegegt
tgcgggettt
ctattrtcag
agtgatttgc
cccggatgcey
gattctgggt
tcegeatggt
tgatgtggty
agaacgtctg
tatgtgggcyg
gagcgtgagce
gggccagage
gttcgataaa

Met Asn Lys Pro GIn Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu
5 15

Tyr Gly phe ;gr Asp Met Pro Ser Leu His GlIn Arg Gly Thr val val
30

2
val Thr His Gly Glu Gly Pro z%r ITe val Asp val ﬁgs Gly Arg Arg

35
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



376247-034
Tyr ggu Asp Ala Asn Ser ggy Leu Trp Asn Met gg? Ala Gly Phe Asp
His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg pPhe Pro
65 70 75 80
Gly Tyr His Ala ghr Tyr Gly Arg Met ger Asp GlIn Thr val Met Leu
5 0 95
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 : 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr ¢1u GTu 61n Phe val Ala Arg Leu Ala Arg Glu Leu Glu 6lu Thr
195 200 205
ITe GIn Lys Glu Gly Ala Asp Thr ITe Ala Gly Phe Phe Ala Glu Pro
210 215 220
val Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys Gly Tyr Phe Gln
225 230 235 240 -
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val
260 265 270
Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr
275 280 285
Ala Gly phe phe Pro val Gly Ala val Ile Leu Gly Pro Glu Leu Ser
290 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala ITe Glu Glu Phe Pro His Gly
305 310 315 320
Phe Thr Ala Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala
325 330 335
iTe asp val val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu
340 345 350
Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn
355 360 365
Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415
leu Gly GIn ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
Gin Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
Phe ala Glu val Ala
450

<210> 61

<211> 1362

<212> DNA

<213> Artificial Sequence

<220> ) ) o
<223> variant of transaminase from v. fluvialis

<400> 61

atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcectgta tggetttacc 60

gatatgccga gcctgcatca gegtggcacc gtggtggtga cccatggcga aggceccgtat 120

atcgtggatg tgcatggecg tcgttatctg gatgogaaca gcggcctgtg gaacatggtg 180

gcgggctttg atcataaagg cctgattgat gcggogaaag cgcagtatga acgtritecg 240

ggctatcatg cggegtacgg ccgtatgage gatcagaccg tgatgetgtc tgaaaaactg 300
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gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggccegty
tttgcggaac
gcgattctge
ggctttggcc
attattagca
ccggaactga
tttaccgegg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

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

<220>
<223>

<400> 62
Met Asn Lys
1

Tyr

62
453
PRT

Gly phe
His
35
ASD

val Thr

Leu
50
Lys

Tyr
His Gly
65

Gly

Tyr His

ser Glu Lys

Thr Asn
115
Leu

Tyr

Phe
130
Arg

Trp

Thr
145
Thr

Trp

Gly Lys

Leu His Leu
Glu
185

Lys

Thr GTu
Gln
210
Met

Ile

val
225
Ala

Gly

Ile Leu

Glu val Tle

Thr Tyr Asp

275
Phe

Ala Gly

290
Arg

LYysS Leu

gcccgtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctygeg
gtaecggcaa
gtaaaaacct
gcaaacgtct
gcggecatcee
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctyg
geccgeegtt
cgctggataa

tagcggoegt
gctgtggttt
gaacgcgtat
cgtgtttggc
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggggce
aaccgegggt
ggaaaccgcy
ggtgggttgt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatctyg
tattctgacc
agtgtttgeg

Artificial Sequence

Pro GIn Ser Trp Glu

5
Thr Asp
20
Gly Glu

Ala Asn

Lteu Ile

Ala
85
val

Ala

Leu
100
ser Gly

His Ala

Asn Ala

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala

TYr

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

val ser
Ala
120
Gly

Glu

Glu
135

His Gly

150

Pro Tyr
165
Thr Cys
180
G1n Phe

Glu Giy

Ala Gly

Asn
Pro
val
Ala

Gly

ser val

His Tyr

Ala Arg
200
Asp Thr
215

val Ile

230

Ile
245
Gly

Pro

Cys
260
Phe Thr

Phe Pro

Giu Thr

Leu
Phe
Pro
val

Ala

Arg Lys

Gly Arg

Ala
280
Ala

Asp

Gly
295

Ile Glu

376247-034

gtgttttata
ctgcatgcygg
catggcgtga
ctgccgetge
ggcgaaaccg
4aggaaggcg
gttattccge
attccggtga
tgcgtgacct
ttttttccgy
attgaagcga
gcgattgcge
cgtctggcece
gaatatcgtyg
gceecegttty
ggcctgattt
gaagcgcaga
gaagtggcgt

Thr Arg Ala
10

Leu His Gln

25

Ile

val Asp

Trp Asn Met
GlIn
75

Asp

Lys Ala

Met Ser
90
Pro Phe
105

AsNn

AsSp

Asp Thr

Lys Pro Gln
Ala
155

Leu

val Thr

Phe Gly
170
Arg

Trp Tyr
185

Leu Ala Arg

Ile Ala Gly
Ala
235

Ile

Pro Pro

Tyr Asp
250
Thr Gly
265

Ife

Asn

Ile ser

val ITe Leu

Ala Ile Glu

ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
<ggcgaaagg
tcagcgatga
atgattttac
taggcgceggt
tcgaagaatt
tgaaagcgat
cgegttttga
gcattggett
atggcaacct
gcocgtooger
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr

Arg Gly Thr
His
45

Ala

val Gly

val
60
Tyr

Gly

Glu Arg

Gin Thr val

ser Gly Arg
110
val Lys
125

Arg

Met

LYS
140
val

LYyS

ser Ala

Pro Leu Pro
Glu
190

Glu

Gly Glu

Glu Leu

205

Phe Phe Ala

220

Lys Gly Tyr

Pro val Ile

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe Pro
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cagcgaageyg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgeacgt
tgcgggettt
ctattttcag
agtgatttgc
cceggatgeg
gattctgggt
tccgeatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgage
gggccagage
gtrtcgataaa

ser
15
val

Leu
val
Arg Arg
Phe Asp
Pro
80
Lau

rhe
Met

val phe

Met Leu

Ile Leu

Ser Met
160
Gly Phe
175
Gly Glu

Glu Thr

Glu pPro

Gln
240
Asp

Phe

Ser
255
Cys val

Leu Thr

Leu Ser

His Gly

360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1362



305
Phe

Ile
Ala
Ile
LYyS
385
Glu
Leu
Gln

Phe

Thr
ASD
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

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

<213>

<220>

<223>

<400> 63
atgaacaaac
gatatgccga
atcgtggatg
gcggocttty
ggctatcatg
‘gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgccegeatt
ctggccegtg
tttgcggaac
gcgattectgce
ggctrttggec
attattageca
ccggaactga
tttaccgcgyg
atgaacgaag
agacatattg
ctggaagegg
gaacgtattg
gtggttctyt
ctggaaaaag

<210>

Ala
val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

62
A

64

<211> 453

<212>
<213>

<220>

<223>

<400>
Qet Asn Lys Pro gln Ser Trp Glu Thr Arg Ala GTu Thr Tyr Ser Leu

PRT
Artificial sequence

Gly
val
340
Phe

Tyr

‘A1a

Ala
Ser
420
Glu

val

Gly
325
Met
Glu
Arg
Ser
Asn
405
val
Met

Ala

cgcagagcty
gcctgeatca
tgcatggeeg
atcataaagg
cgaactacgg
gceccgtttga
tggtgaaaat
tgacccgrig
cgtataacag
attggcgtta
aactggaaga
cggtgatggyg
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatec
gccrggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gcecgeegtt
cgctggataa

310
His
Asn
Glu
Gly
Lys
380
Thr
val

Phe

Pro
Glu
Arg
Ile
375
Ala
Cys

Leu

Asp

Artificial Seguence

val
Gly
Leu
360
Gly
Pro
Thr
Cys

Lys
440

ggaaacgcgt
gcgtggeacc
tcgttatctyg
cctgattgat
ccgtatgage
tagcggeegt
gctgtggttt
gaacgcgtat
cgtgtttgge
tggcgaagaa
aaccattcag
tgcgggcggt
caaatatgat
cacctgggge
daccgegggt
ggaaaccgcg
ggtgggttgt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatety
tattctgacc
agtgtttgcg

Gly
Ley
345
Lys
Phe
Phe
ASD
Pro

425
Leu

gcggaaacct
gtggtggtga
gatgcgaaca
gcggogaaag
gatcagaccg
gtgttttata
ctgcatdcgg
catggcgtga
ctgeegetge
ggcgaaaccg
aaggaaggcyg
gttattccge
attccggtga
tgcgtgacct
ttttttecgg
attgaagcga
gcgattgoge
cgtctggecc
gaatatcgtg
gcececegtttg
ggcctgattt
gaagcgcaga

376247-034
315

Cys Ala Ile

330
Ala Glu Asn

His I1e Ala

Met Trp Ala

380
Asp Gly Asn
395
Leu Gly Leu
410
Pro pPhe Ile

Glu Lys Ala

variant of transaminase from v. fluvialis

gaagtggegt aa

variant of transaminase from v. fluvialis

64

10

Ala
val
Glu
365
Leu
Leu
Ile
Leu

L.eu
445

Leu
Arg
350
Arg
Glu
ser
cys
Thr

430
AsSp

atagcctgta
cccatggega
gcggectgtg
cgcagtatga
tgatgctgtc
ccaacagegg
€ggaaggcaa
ccgeyggtgag
cgggetttct
aagaacagtt
cggataccat
€ggcgaaagg
tcagcgatga
atgattttac
taggcgcggt
tcgaagaatt
tgaaagcgat
cgcgtitrga
gcattggcett
atggcaacct
gcecgtecget
tggatgaaat

Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

tggcrttace
aggcccgtat
gaacatggtg
acgttticcy
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgecgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattctgggr
tccgeatggt
tgatgtggtg
agaacgtctg
tatgtgggcyg
gagcgtgagce
gggccagagce
gttcgataaa

15

320
Ala

Leu
Asn
val
Ser
400
Pro
Ala

val

Tyr Gly Phe ;Br Asp Met Pro Ser Leu His GIn Arg Gly Thr val val
30

Page 48

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



376247-034
val Thr His Gly Glu Gly Pro Z%r ITe val Asp val His Gly Arg Arg
35 a 45
Tyr Leu Asp Ala Asn Ser ggy Leu Trp Asn Met gg? Ala Gly Phe Asp
50
His Lys Gly Leu Ile Asp Ala Ala tys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala ggn Tyr Gly Arg Met Ser Asp GIn Thr val Met Leu
a0 95
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gin Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr GTu Glu GIn Phe val Ala Arg Leu Ala Arg Glu Leu Glu GTu Thr
195 200 205
Ile GIn 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 Pro Pro Ala Lys Gly Tyr Phe GlIn
225 230 235 240
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile pPro 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 rPhe Pro val Gly Ala val 1le Leu Gly Pro Glu Leu Ser
290 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala ITe Glu Glu phe Pro His Gly
305 310 315 320
Phe Thr Ala Gly Gly His Pro val Gly Cys Ala ITe 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 ITe Gly Phe Met Trp Ala Leu GJu Ala val
370 375 , 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 395 400
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 Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
GlIn Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
Phe Ala Glu val Ala
450

«<210> 65

<211> 1362

<212> DNA

<213> Artificial Sequence

<220> ) ) o
<223> variant of transaminase from v. fluvialis

<400> 65

atgaacaaac cgcagagctyg ggaaacgcgt gcggaaacct atagcctgta tggctttacc 60

gatatgccga gcctgcatca gogtggcacc gtggtggtga cccatggcga aggeccgtat 120

atcgtggatg tgcatggecg tcegttatetyg gatgcgaaca gcggectgty gaacatggtg 180
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gcgggcrttyg
ggctatcatg
gtggaagiga
aacgatacca
cgtaaaattc
accggcaaac
tgeeegeatt
‘ctggeeegtg
tttgcggaac
gcgattctge
ggctttggcc
attattagca
ccggaactga
tttaccgegy
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattyg
gtggttctgt
ctggaaaaag

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

66
453
PRT

<220>
<223>

<400> 66
Met Asn LyS
1
Tyr Gly pPhe
His
35
Asp

val Thr

Leu
50
Lys

TYyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Tyr Thr Asn
115
Phe Leu
130

Arg

Trp

Thr
145
Thr

Trp

Gly Lys

Leu His Leu
Glu
195

Lys

Thr Glu

Gln
210
Met

Ite

val
225
Ala

Gly

Ite Leu

Glu val Tle

Thr Tyr Asp

275
Phe

Ala Gly

atcataaagg
cgtgctacgg
gccecgtttga
tggtgaaaat
tgaccegtty
cgtataacag
attggegtta
aactggaaga
cggtgatggyg
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatec
gcetggecga
cggaacgrcc
tgaaagataa
cgaacacctyg
gccegeegtt
cgctggataa

Pro

Thr
20
Gly

ASp
Glu

Ala Asn

Leu ITe

Ala Cys
85
Leu val
100
Ser Gly
Ala

Asn Ala

Pro Tyr
165
Thr Cys
180
GIn Phe

Glu Gly

Ala Gly

Met
Gly
Ser
ASp
70

Tyr
Glu
Ser
Ata
Tyr
150
Asn
Pro
val
Ala

Gly

cctgattgat
ccgtatgagc
tagcggccgt
gctgtggttt
gaacgcgtat
cgtgtttggce
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggggce
aaccgegggt
ggaaaccgey
ggtgggtigt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgace
agtgtttgeg

Artificial Sequence

Gln ser Trp Glu
5

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

val ser
Ala
120
Gly

Glu

Glu
135
His Gly

Ser val

His Tyr
Ala Ar
200
Asp Thr
215

val Ile

230

Ile
245
Gly

Pro

Cys
260
Phe Thr

Phe Pro

Leu
Phe
Pro

va'

Arg LyS

Gly Arg
Ala
280
Ala

Asp
Gly

g Leu

376247-034

gcggcegaaag
gatcagaccg
gtgttttata
ctgcatgegy
catggcgtga
ctgecgetge
ggcgaaaccg
aaggaaggcg
grttattccgc
attccggtga
tgegtgacct
ttttttcegy
attgaagcga
gcgattgegce
cgrtetggecce
gaatatcgtg
gccecegtttyg
ggcctgattt
gaagcgcaga
gaagtgacgt

Thr Arg Ala

10
Leu His GIn
25
Ile

val Asp

Trp Asn Met
Glin
75

Asp

Lys Ala

Ser
90
Phe

MetT

Pro
105
Asn

Asp

Asp Thr

Lys Pro Gln
Ala
155

Leu

val Thr

Phe Gly
170
Trp Arg
185

Tyr

Ala Arg

Ile Ala Gly
Ala
235

Tle

Fro Pro

TYr Asp
250
Thr Gly
265

Ile

Asti

Ile ser

val Ile Leu

cgcagtatga
tgatgctgtc
ccaacagegy
cggaaggcaa
ccgceggtgag
cgggctrtct
aagaacagtt
cggataccat
cggcgaaagg
tcagegatga
atgattttac
taggcegeggt
tcgaagaatt
tgaaagcgat
cgcgrrrrga
gcattggctt
atggcaacct
gcecgrecget
tggatgaaat
aa

variant of transaminase Trom v. fluvialis

Glu Thr Tyr
Thr
30

Gly

Arg Gly

val His

val Ala
60

Tyr

Gly

Glu Arg

Gln Thr val

Ser Gly Arg
110
val Lys
125

Arg

Met

Lys Lys
140
val

Ser Ala

Pro Leu Pro
Glu
190

Glu

Gly Glu

Glu Leu

205

Phe rPhe Ala

220

Lys Gly Tyr

Pro val Ile

Thr Trp Gly

270

ser Lys Asnh

285
Pro

Gly Glu

page 50

acgttttccg
tgaaaaactyg
cagcgaageyg
accgceagaaa
cgcgagcatg
gcatctgacc
tgtcgegegt
tgcgggettt
ctattttcag
agtgatttge
ceceggatgeg
gattctgggt
tccgecatggr
tgatgtggtg
agaacgtctg
tatgtgggeyg
gagcgtgage
gggccagage
gttcgataaa

Ser Leu

val val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu
val P

Met Leu

Ile Leu

Ser Met
160
Gly Phe
175
Gly Glu

Gtu Thr

Glu Pro

Glin
240
Asp

Phe

Ser
255
Cys val

Leu Thr

Leu Ser

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



376247-034

290 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Pro His Gly
305 310 315 320
Phe Thr Ala Gly Gly His Pro val Gly Cys Ala rle Ala Leu Lys Ala
325 330 335
Ite Asp val val Met Asn Glu Gly teu 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
ITe Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415
Leu Gly GIn Ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
GIn Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
phe Ala Glu val Ala
450
<210> 67
<211> 1362
<212> DNA
<213> artificial Sequence
<220>
<223> variant of transaminase from v. fluvialis
<400> 67
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagectgta tggetttacce
gatatgccga gcoctgcatca gegtggcacce gtggtggtga cccatggega aggecegtat
atcgtggatg tgcatggecg tegttatctg gatgcgaaca gcggectgtg gaacatggtg
gcgggctttg atcataaagyg cctgattgat gcggcgaaag cgcagtatga acgttttocg
ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg
gtggaagtga gcccgtttga tagcggecegt gtgttttata cCaacagcgg cagcgaagcg
aacgatacca tggtgaaaat gctgtggttt ctgeatgcgg cggaaggeaa accgcagaaa
cgtaaaattc tgacccgtty gaacgegtat catggcacca ccgeggtgag cgcgagcatg
accggcaaac cgtataacag cgtgtttgge ctgecgetge cgggcetttct geatctgacc
tgeccgeatt attggegtta tggcgaagaa ggcgaaaccg aagaacagrtt tgtcgcgegt
ctggcccgtg aactggaaga aaccattcag aaggaaggeg cggataccat tgcgggottt
tttgcggaac cggtgatggg tgcgggcggt gttattccge cggcgaaagg ctattttcag
gcgattctge cgatcctgeg caaatatgat attccggtga tcagcgatga agtgatttge
ggctttggec gtaccggcaa cacctgggge tgcgtgacct atgattttac cccggatgeg
attattagca gtraaaaacct aaccgegggt ttttttccgg taggegeggt gartctgggt
ccggaactga gcaaacgict ggaaaccgcg attgaagcga tcgaagaatil tccgeatggr
tttaccgegy goggecatce ggtgggttgt gogatigcge tgaaagegat tgatgtggtg
atgaacgaag gcctggecga aaacgtgegt cgtctggoce cgegttitga agaacgtctg
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gcattggett tatgtgggeg
ctggaagcgg tgaaagataa agcgagcaaa gccccgtttyg atggcaacct gagcegtgage
gaacgtattg cgaacacctg caccgatctg ggectgattt gecgtecget gggecagage
gtggttctgt gcccgccgtit tattctgacc gaagcgcaga tggatgaaat gttcgataaa
ctggaaaaag cgctggataa agtgtitgeg gaagtggegt aa
<210> 68
<211> 453
<212> PRT
<213> Artificial Sequence
<220>
<223> variant of transaminase from v. fluvialis
<400> 68

1

10

Page 51

Met Asn Lys Pro Glin Ser Trp Giu Thr arg Ala Glu Thr Tyr Ser Leu
5

15

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



376247-034
Tyr Gly Phe Thr Asp Met Pro Ser 5?“ His Gln Arg Gly Thr val val
20 30
val Thr His Gly Glu Gly Pro Tyr Ile val Asp val His Gly Arg Arg
35 40 45
Tyr Lgu Asp Ala Asn Ser ggy Leu Trp Ash Met gg? Ala Gly Phe Asp
5
His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala Phe Tyr Gly Arg Met Sgr Asp Gin Thr val Met teu
85 9 95
ser Glu Lys teu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Ash Ala Tyr His Gly Thr Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly teu 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 G1n Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
ITe 6¢In 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 Pro Pro Ala Lys Gly Tyr Phe GIn
225 230 235 240
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
. 245 250 _ 255
Glu val Ile cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val
260 265 270
Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr
275 280 285
Ala Gly phe phe Pro val Gly Ala val Ile reu Gly Pro Glu Leu Ser
290 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Pro His Gly
305 310 315 320
phe Thr Ala Gly Gly His pPro val Gly Cys Ala Ile Ala Leu Lys Ala
325 330 335
ITe Asp val val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu
340 345 350
Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn
355 360 365
Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala teu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 393 400
Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
: 405 410 415
Leu Gly GIn Ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
GIn Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
Phe Ala Glu val Ala
450

<210> 69

<211> 1362

<212> DNA

<213> Artificial Sequence

«<220> ] ) o
<223> variant of transaminase from v. fluvialis

<400> 69
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagectgta tggetttacc 60
page 52



gatatgccga
atcgtggatg
gcgggcetttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggcecgtyg
tttgcggaac
gcgattctgc
ggctttggec
attattagca
ccggaactga
tttaccgegg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaaqg

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

<220>
<223>

<400>
Met
1

Tyr

70
453
PRT

70
Asnt Lys

Gly pPhe

His
35
Asp

va'l Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Thr Asn
115

Leu

Tyr

Phe
130
Arg

Trp

Thr
145
Thr

Trp

Gly Lys

Leu His Leu
Glu
185

Lys

Thr Glu

Gln
210
Met

Ile

val
225
Ala

Gly

Ile Leu

Glu val Tle

Thr Tyr Asp

gcctgeatca
tgcatggeeg
atcataaagg
cgttttacgy
gccecgtttga
tggtgaaaat
tgacccgttyg
cgtataacag
attggcgtta
aactggaaga
cggtgatggy
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatce
gcctggeega
cggaacgtcce
tgaaagataa
cgaacacctg
gecegecgtt
cgctggataa

pro Gin
5

Thr
20
Gly

AsSp
Glu
Ala Asn
Lteu Ile
Phe

85
val

Ala

Leu
100
Ser Gly

His Ala

Asn Ala

ser
Met
Gly
Ser
AsSp
70

Tyr
Glu
ser
Ala

Tyr

gcgtggeace
tegttatetyg
cctgattgat
ccgratgage
tagcggecgt
gctgtggttt
gaacgcgtat
cgtgtttggce
tggcgaagaa
aaccattcag
tgcgggcggt
caaatatgat
cacctggggce
aaccgcgggt
ggaaaccgceg
ggtgggttgt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttygceg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

val ser
Ala
120
Gly

Glu

Glu
135

His Gly

150

Pro Tyr
165
Thr Cys
180

GIn phe

Glu Gly

Ala Gly

Asnh
Pro
val
Ala

Gly

Ser val

His Tyr
Ala Arg
200
Asp Thr
215

val Ile

230

1ite
245
Gly

Pro

Cys
260

Phe Thr

Leu
Phe

Pro

Arg Lys

Gly Arg

Asp Ala

376247-034

gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgrtrtata
ctgcatgcegg
catggcaaca
ctgccgetgc
ggcgaaaccg
aaggaaggcg
gttattccge
attccggtga
tgcgtgacct
ttrtttccgy
attgaagcga
gcgattgcecgce
cgtctggecec
gaatatcgtg
geceecegtrryg
ggcctgatit
gaagcgcaga
gaagtggcgt

Thr Arg Ala

10
Ley His GIn
25
Ile

val Asp

Trp Asn Met
Gln
75

Asp

Lys Ala

Met Ser
90
Pro Phe
105

Asn

Asp

Asp Thr

Lys Pro GIn
Ala
155

Leu

Asn Thr

Phe Gly
170
Trp Arg
185

lLeu

Tyr

Ala Arg

ITe Ala Gly
Ala
235

Ile

Pro Pro

Tyr Asp
250
Thr Gly
265

Tie

Asn

Ile Ser

cccatggega
gcggectgtg
cgcagtatga
tgatgcetgte
ccaacagegg
cggaaggcaa
ccgoggtgag
cgggetttet
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgegttttga
gcattggcett
atggcaacct
gecegtecget
tggatgaaat
aa

variant of transaminase from v. fiuvialis

Glu Thr Tyr
Thr
30

Gly

Arg Gly

val His

val Ala
60

Tyr

Gly

Glu Arg

GIn Thr val

ser Gly Arg
110
val Lys
125

Arg

Met

Lys
140
val

Lys

Ser Ala

Pro Leu Pro
Glu
190

Glu

Gly Glu

Glu Leu
205
Phe pPhe
220

Lys

Ala

Gly Tyr

Pro val Ile

Thr Trp Gly

270
Asn

ser Lys

Page 53

aggcccgtat
gaacatggtg
acgttttccg
tgaaaaactg
cagcgaageg
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgegegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattctgggt
tccgeatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagce
gggccagage
gttcgataaa

Ser Leu

val val

Arg Arg

Phe Asp

rPhe Pro
80
Met Leu

val Phe

Met Leu

Ile Leu

Ser Met
160
Gly Phe
175
Gly Glu

Glu Thr

Glu Pro

phe Gin
240
Ser Asp
255
Cys val

Leu Thr

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



Ala Gly
290
Lys Arg
305
Phe Thr

I'te Asp

Ala Pro

Ile Gly
370
Lys ASp
385

Glu Arg

Leu Gly

Gln Met

275
Phe

L.eu
Ala
val
Arg
355
Glu
Lys
Ile
GIn

Asp

Phe
Glu
Gly
val
340
Phe
TYr
Ala
Ala
Ser

420
Glu

Pro
Thr
Gly
325
Met
Gliu
Arg
Ser
Ash
405
val

Met

val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
val

Phe

Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

Asp

280
Ala

Glu
val

Gly

val
Ala
Gly

Leu

" 345

L.eu
360
Gly
Pro
Thr
Cys

Lys

Lys
Phe
Phe
Asp
Pro

425
Leu

376247-034

Ile
Ile
Cys
330
Ala
His
Met
AsSp
Leu
410
Pro

Gilu

Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Phe

LyS

Gly
300
Glu
Ile
ASn
Ala
Ala
380
Asn
Leu
Ile

Ala

285
Pro

Phe
Ala
va'l
Glu
365
Leu
lLeu
Ile
Leu

Ley

Glu
Pro
Leu
Arg
350
Arg
Glu
ser
Cys
Thr

430
ASp

leu
His
LLYS
335
Arg
Pro
Ala
val
Arg
415
Giu

Lys

Ser
Gly
320
Ala
Leu
Asn
val
ser
400
Pro
Ala

val

435
Ala Glu

450

rhe

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

71
1362
DNA

<220>
<223>

<400> 71

atgaacaaac
gatatgccga
atcgtggarg
gcgggetttg
ggctatcatg
gtggaagtga
dacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggcecgtyg
tttgcggaac
gcgattctge
ggetttggec
attattagca
ccggaactga
tttaccgcgy
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

72
453
PRT

<210>
<211>
<2172>
<213>

<220>
<223>

<4Q0> 72

val aAla

cgcagagetg
gcctgeatca
tgcatggecg
atcataaagg
cgttttacgg
gceegtttga
tggtgaaaat
tgaccegttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatcce
gcctggecga
cggaacgtcce
tgaaagataa
cgaacacctg
gccecgeegtt
cgctggataa

430

Artificial Seqguence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgage
tagcggecgt
gctgtggttt
gaacgcgtat
cgtgtitggc
tggcgaagaa
aaccattcag
tgcgggcggt
caaatatgat
cacctggggc
aaccgcggot
ggaaaccgcg
ggtgggttgt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgcg

Artificial Seguence

gcggaaacct
grggtggtga
gatgcgaaca
gcggegaaag
gatcagaccg
gtgttrtata
ctgcatgcgg
catggcggea
ctgeecgerge
ggcgaaaccyg
adggaaggcy
gttattccgc
attccggtga
tgcgtgacct
trttttccgg
attgaagcga
gcgattgegce
cgtetggeec
gaatatcgtg
gcececgtttg
ggcctgattt
gaagcgcaga
gaagtggcgt

445

variant of transaminase from v. fluvialis

atagcctygta
cccatggega
gcggectgtg
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgecggtgag
cgggcttct
aagaacagtt
cggataccat
<ggcgaaagg
tcagcgatga
atgattitac
taggcegeggt
tcgaagaatt
tgaaagcgat
cgegttttga
gcattggett
atggcaacct
gccgtecget
tggatgaaat
aa

variant of transaminase from v. Tluvialis

Page 54

tggctttacc
aggcccgtat
gaacatggtyg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgegegt
tgcgggottt
ctattttcag
agtgatttgc
cccggatgeg
gattctgggt
teegeatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagce
grtcgataaa

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



Met
Tyr
val
TYr
His
Gly
ser
Tyr
Trp
Thr
145
Thr
Leu
Thr
Ite
val
225
Ala
Glu
Thr
Ala
LYS
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu
Gln

Phe

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

Asn
Gly
Thr
Leu
50
Lys
TYT
Glu
Thr
Phe
130
Aryg
Gly
His
Glu
Gin
210
Met
Ile
val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
ASp
Arg
Gly
Met

Ala
450

<220> ) o
<223> varijant of transaminase from v. Tluvialis

73

1362
DNA
Artificial sequence

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
va'l
Arg
355
Glu
LysS
Ile
Gln
ASp

435
Glu

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Asn
Pro
Thr
180
Gin
Glu
Ala
Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

val

GIn
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
Asn
405
val
Met

Ala

Ser
Met
Gly
Ser
ASp
70

TYr
Glu
Ser
Ala
Tyr
150
Asn
Pro
val
Ala
Gly
230
lLeu
Phe
Pro
val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
val

Phe

Trp
Pro
Pro
Gly
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
Cys
Ley

ASp

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
val
Tyr
Ar

200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
val
Gly
Leu
360
Gly
Pro
Thr
Cys

Lys
4140

Thr
Leu
25

Ile
Trp
Lys
Met
Pro
105
Asn
Lys
Gly
Phe

Trp
185

g Leu

Ile
Pro
Tyr
Thr
265
Ile
val
Ala
Gly
Leu
345
LYS
Phe
Phe
Asp
Pro

425
Leu

376247-034
Arg Ala Glu

10

His Gln Arg

val
Asn
Ala
Ser
g0

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

Glu

Asp
Met
Gin
75

Asp
Asp
Thr
Gin
Ala
155
Leu
Tyr
Arg
Gly
Ala
235
Ile
Asn
Ser
Leu
Gilu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Phe

Lys

val
val
60

Tyr
Gin
Ser
Met
Lys
140
val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
ASN
Ala
Ala
380
Asn
Leu
Tle

Ala

rPage 55

Thr
Gly
His
Ala
Glu
Thr
Gly
val
125
Arg
Ser
L.eu
Glu
Leu
205
Phe
Gly
val
Trp
LYS
285
Pro
Phe
Ala
val
Glu
365
Leu
Leu
Iie

Leu

Leu
445

Tyr
Thr
Giy
Gly
Arg
val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
TYr
ITe
Gly
270
Asn
Gliu
Pro
Leu
Arg
350
Arg
Glu
Sar
Cys
Thr

430
Asp

Ser
val
Arg
Phe
Phe
Met
val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
LysS
335
Arg
Pro
Ala
va'l
Arg
415
Glu

Lys

Leu
val
Arg
Asp
Pro
80

Leu
Phe
Leu
Ley
Met
160
Phe
Glu
Thr
Pro
GlIn
240
Asp
val
Thr
Ser
Gly
320
Ala
l.eu
Asn
val
Ser
400
Pro
Ala

val



<400> 73

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaatic
accggcaaac
tgcccgeatt
ctggeecgty
tttgcggaac
gcgattctgc
ggctttgygcc
attattagca
ccggaactga
tttaccgcgyg
atgaacgaag
aaacatattg
ctggaagcgyg
gaacgtattg
gtggttctgt
ctggaaaaag

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

<220>

<223>
<400>

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

Glu

Asn
Gly
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Arg
Gly
His
Glu
Glin
210
Met
Ile

val

74
453
PRT .
Artificial Sequence

LYysS
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Trp
Lys
Leu
Glu
195
Lys
Gly
Leu

Ile

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
Sar
His
Asnh
Pro
Thr
180
Gin
Glu

Ala

Pro

Cys

cgcagagctg
gcctgecatca
tgcatgaccyg
atcataaagg
cgttttacgg
gccegtttga
tggtgaaaat
tgacccgtty
cgtataacag
attggcgtta
aactggaaga
cggtgatggy
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatcc
geetggecga
cggaacgtcc
tgaaagataa
Cgaacacctg
gcecegeegtt
cgctggataa -

Glin
5
Asp
Glu
ASDH
Iie
Phe
85
val
Gly
Ala
Ata
Tyr
165
Cys
Phe
Gly
Gly
Ile

245
Gly

sSer
Metg
Gly
Ser
ASD
70

Tyr
Glu
ser
Ala
Tyr
150
Asn
Pro
va'l
Ala
Gly
230

Leu

Phe

Trp
Pro
Pro
Gly
55

Ala
Gly
val
Glu
Glu
135
His
ser
His
Ala
ASp
215
val
Arg

Gly

ggaaacgcgt
gecgtggeacc
tcgttatctg
cctgattgat
ccgtatgage
tagcggecegt
gctgtggttt
gaacgcgtat
cgtgtttgge
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggage
aaccgcgggt
ggaaaccgcg
ggtgggtigt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgcg

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
val

Tyr

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgegyg
catggcgtga

ctgccgetge

ggcgaaaccyg
aaggaaggcg
gttattccge
atrtccggtga
tgcgtgacct
ttttttccgg
attgaagcga
gcgattgege
cgtctggecc
gaatatcgtg
gccoocgtttg
ggcctgattt
gaagcgcaga
gaagtggegt

“Thr

Leu
25

Ile
Trp
Lys
Met
Pro
105
Asn
LYyS
val
Phe

Trp

. 185

Arg
200
Thr
1le
Lys

Arg

Leu
1le
Pro
Tyr

Thr

Arg
10

His
val
Asn
Ala
Ser
90

Phe
Asp
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp

250
Gly

Ala
GIn
ASD
Met
Gin
75

Asp
Asp
Thr
GIn
Ala
155
Leu
Tyr
Arg
Gly
Ala
235
ITe

AsSh

376247-034

atagcctgta
cecatggcga
gcggeergrg
cgcagtatga
tgatgctgtc
€caacagcegg
cggaaggcaa
ccgeggtgagy
cgggetttct
aagaacagtt
cggataccat
cggegaaagyg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaaat
tgaaagcgat
cgcgttttoa
gcattggctt
atggcaacct
gccgteeget
tggatgaaat

aa

variant of transaminase from v. fluvialis

74

Glu
Arg
val
val
60

TyYr
Gln
Ser
Met
Lys
140
val
Pro
Gly
Glu
Phe
220
Lys

Pro

Thr

Page 56

Thr
Gly
His
45

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

Trp

Tyr
Thr
30

Gly

Gly

Arg

va'l
Arg
110
LYs
LysS
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile

Gly

tggctttacc
aggccegtat
gaacatggtg
acgttttccg
tgaaaaacty
cagcgaageg
accgcagaaa
cgcgageatg
gcatctrgacc
tgtcgecgegt
tgegggettt
ctattttcag
agtgattigce
ccecggatgeg
gattctgggt
gcecgeatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgaac
gggccagagc
gttcgataaa

ser
val
Arg
Phe
phe
Met
val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
ser

255
Cys

Ley
val
Arg
Asp
Pro
80

Leu
Phe
teu
Leu
Met
160
Phe
Glu
Thr
Pro
Gin
240
Asp

val

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

ASD
275
Phe
Leu
Ala
val
Arg
355
Glu
Lys
Ile
GIn

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
va'l

Met

Pro
val
Ala
310
His

Asn

Glu

Gly
Lys
390
Thr
val

Phe

ASp
Gly
295
Iie
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

ASp

Ala
280
Ala
Glu
val
Gly
Leu
360
Gly
Pro
Thr
Cys

Lys

265
Iie

val
Ala

Gly

Leu

345
Lys

Phe
Phe
Asp
Pro

425
Leu

376247-034

Ile
Ile
Ile
Cys
330
Ala
H1is
Met
ASD
Leu
410
Pro

Glu

ser
Leuy
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Phe

Lys

ser
Gly
300
Glu
Ile
Ash
Ala
Ala
380
Asnh
Leu
Ile

Ala

LYS
285
Pro
Met
Ala
val
Glu
365
Leu
l.eu
Ile
Leu

t.eu

270
Asn

Glu
Pro
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

ey
Leu
His
LyS
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

Thr
Ser
Gly
320
Ala
Leu
Asn
val
Ser
400
Pro
Ala

val

435
Ala Glu

450

Phe

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

<220>
<223>

<400> 75

atgaacaaac
gatatgccga
atcgtggatg
gcgggetrtg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgccegeatt
ctggcccgtyg
tttgcggaac
gcgattctge
ggctttggec
attatrtagca
ccggaactga
tttaccgcegg
atgaacgaag
aaacatattg
ctggaagegy
gaacgtattg
gtggrtctgt
ctggaaaaag

75
1362
DNA

<210> 76
<211> 453
<212> PRT

val Ala

cgcagagctg
gcectgcatca
tgcatggecyg
atcataaagg
cgttttacyg
gcecegtttga
tggtgaaaat
tgacccgttyg
cgtataacag
attggegtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggeeatcc
gectggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gceegecgtt
cgctggataa

440

Aartificial sequence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgage
tagcggecgt
gctgtggttt
gaacgcgtat
cgtgtttgge
tggcgaagaa
aaccattcag
tgcgggeggt
caaatratgat
cacctgggge
aaccgcgggt
ggaaaccgeg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgcg

<213> Artificial Sequence

<220>

gcggaaacct
gtggtggtga
gatgcgaaca
gcggegaaag
gatcagaccg
gtgttttata
ctgcatgcegy
catggcgtga
ctgecgetge
ggcgaaaccy
aaggaaggcg
gttattccge
attccggtga
tgcgtgacct
tttttteegy
attgaagcga
gegattgege
cgtctggecce
gaatatcgtg
gcceegtttg
ggcctgattt
gaagcgcaga
gaagtggcgt

445

variant of transaminase from v. fluvialis

atagcctgta
cccatggega
gcggectygty
cgcagtatga
tgatgergte
ccaacagcegg
cggaaggcaa
ccgeggtgag
cggyctttet
aagaacagtt
cggataccat
cggcgaaagy
tcagcgatga
atgattttac
taggegeggt
tcgaagaata
tgaaagcgat
cgegttrttga
gcattggcett
atggcaacct
gecgteeget
tggatgaaat
aa

<223> variant of transaminase from v. fluvialis
Page 57

tggctttace
aggcccgtat
gaacatggtg
acgtttteceg
tgaaaaacty
cagcgaageg
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgegegt
tgcgggertt
ctattttcag
agtgatttgc
cccggatgeg
gattctgggt
tcegeatggt
tgatgtggty
agaacgtctg
tatgtgggcyg
gagcgtgage
gggccagagc
gttcgataaa

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



376247-034

<400> 76

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

Tyr Gly Phe Thr Asp Met Pro Ser Leu His Gin Arg Gly Thr val val

val Thr ggs Gly Glu Gly Pro Z%r Ile val Asp val igs Gly Arg Arg
Tyr Leu Asp Ala Asn Ser Gly teu Trp Asn Met val Ala Gly pPhe Asp
50 55 60
His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala gge Tyr Gly Arg Met Sgr Asp GIn Thr val ggt Leu
ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val pPhe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 ' 160
Thr Gly Lys Pro Tyr asn Ser val phe Gly Leu Pro Leu Pro Gly pPhe
165 170 175
Leu His teu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr GTu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
Ile GIn 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 Pro Pro Ala Lys Gly Tyr Phe GlIn
225 230 235 240
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
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 teu Glu Thr Ala fle ¢lu ala Ile Glu Glu Tyr Pro His Gly
305 310 315 320
phe Thr Ala Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala
325 330 335
Ile Asp val val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu
340 345 350
Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn
355 360 365
Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg I7e Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415
Leu Gly GlIn Ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
GIn Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
Phe Ala Glu val Ala
450

Glu val Ile

<210> 77

<211> 1362

<212> DNA

<213> Artificial Seguence

<220>
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376247-034
<223> variant of transaminase from v. fluvialis

<400> 77

atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcectgta tggetttace 60
gatatgcega gectgcatca gogtggeace gtggtggtga cccatggega aggeccgtat 120
atcgtggatg tgcatggecyg tcgttatctg gatgcegaaca goggectgtg gaacatggtg 180
gcgggctttg atcataaagg cctgattgat gcggcegaaag cgcagtatga acgtttteeg 240
ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgte tgaaaaactg 300
gtggaagtga gcccgtitga tagcggecgt gtgttttata ccaacagogg cagcgaageg 360
aacgatacca tggtgaaaat gctgtggttt ctgcatgegg cggaaggcaa accgcagaaa 420
cgtaaaattc tgacccgttg gaacgcgtat catggegiga ccgeggtgag cgegagcatg 480
accggcaaac cgtataacag cgtgtttgge ctgeogetge cgggetttet gcatctgacc 540
tgcccgeatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt 600
ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgecgggettt 660
tttgcggaac cggtgatggg tgegggoggt gttattccge cggcgaaagg ctattttcag 720
gegattctyge cgatcetgeg caaatatgat attccggtga tcagcgatga agtgatttge 780
ggctttggec gtaccggcaa cacctgggge tgegtgacct atgattttac cccggatgeg 840
attattagca gtaaaaacct aaccgcgggt ttttitccgg taggcgeggt gattctgggtr 900
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tccgcatggr 960
tttaccgcgg gcggecatce ggtgggttgt gogattgege tgaaagegat tgatgtggtg 10620
atgaacgaag gcctggoccga aaacgtgegt cgtctggecee cgcgttttga agaacgtctyg 1080
aaacatattg cggaacgtcc gaacattgge gaatatcgtg gcattggctt tatgtgggeg 1140
ctggaagegg tgaaagataa agcegagcaaa gocccgtttg atggcaacct gagegtgage 1200
gaacgtattg cgaacacctg caccgatctg ggcectgattt gcagaccgge cggccagage 1260
gtggttetgt gececgeogtt tattctgace gaagegcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgltttgcg gaagtggcgt aa 1362

<210> 78

<211> 453

<212> PRT

<213> Artificial Sequence

<220> . . e
<223> variant of transaminase from v. fluvialis

<400> 78
Met Asn Lys Pro GIn Ser Trp Glu Thr égg Ala Glu Thr Tyr Ser Leu
1 5 15
Tyr Gly Phe Thr Asp Met Pro Ser éeu His GIn Arg Gly ggr val val
20 5
val Thr ggs Gly Glu Gly Pro Z%r Ile val Asp val ﬁ;s Gly Arg Arg
Tyr Lgu Asp Ala Asn Ser (Sz.éy Leu Trp Asn Met \ég‘t Ala Gly rhe Asp
5
His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala Phe Tyr Gly Arg Met Sgr Asp GIn Thr val %Et Leu
85
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr Glu Glu GIn Phe val Ala Arg Leu Ala Arg Glu Leu GJu Glu Thr
195 200 205
ITe GIn Lys Giu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro
210 215 220
val Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys Gly Tyr Phe Gln
225 230 235 2490
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp ITe Pro val Ile Ser Asp
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245 250 255
clu 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 ITe Glu Glu Phe Pro His Gly
305 310 315 320
pire Thr Ala 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
3490 345 350
Ala pro Arg Phe GTu Glu Arg Leu Lys His ITe Ala Glu Arg Pro Asn
355 360 365
ITe Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg ITe Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415
Ala Gly GIn ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
GIn Met Asp GIu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
Phe Ala Glu val Ala
450
<210> 79
<211> 1362
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of transaminase from v. fluvialis
<400> 79
atgaacaaac cgcagagctg ggaaacgegt gcggaaacct atagcctgta tggctttacc 60
gatatgccga goctgecatca gegtggeacce gtggtggtga cccatggega aggcccgtat 120
atcgtggatyg tgcatggccg tegttatctg gatgcgaaca geggectgtg gaacatggtg 180
gcgggctttg atcaraaagg ccigattgat geggcgaaag cgeagtatga acgttttecg 240
ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300
gtggaagtga gcccgtttga tageggcegt gtgttttata ccaacagcgyg cagcgaageg 360
aacgatacca tggtgaaaat gctgtggitt ctgcatgcgg cggaaggcaa accgcagaaa 420
cgtaaaattc tgacccgttg gaacgcgtat catggcgtga ccgcggtgag cgcgagcatg 480
accggcaaac cgtataacag cgrgttiggc ctgecgetge cgggoetttct geatctgacce 540
tgeeccgeatt attggogtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt 600
ctggeccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgegggcttt 660
tttgcggaac cggtgatggg tgcgggeggt gttattccge cggcgaaagg ctattttcag 720
gcgattctge cgatcctgcg caaatatgat attccggtga tcagcgatga agtgatttge 780
ggctttggcc gtaccggcaa caccigggge tgcgtgacct atgattttac cccggatgeg 840
attattagca gtaaaaacct aaccgcgggt ttttttccgg taggcgeggt gattctgggt $00
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tccgceagggt 960
tttaccgegg gtggecatcc ggtgggttgt gogattgege tgaaagegat tgatgtggtg 1020
atgaacgaag gcctggecga aaacgtgegt cgtctggece cgegttttga agaacgtctg 1080
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gcattggett tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagegtgage 1200
gaacgtatty cgaacacctg caccgatctg ggecctgattt gccgtccget gggccagagce 1260
gtggttctgt gcccgecgtt tatrtctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgttigeg gaagtggegt aa 1362
<210> 80
<211> 453
<212> PRT
<213> Artificial sequence
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376247-034
<220>
<223> variant of transaminase from v. fluvialis

<400> 80 :
Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu
1 5 10
Tyr Gly Phe Tgr Asp Met Pro Ser Eeu His Gin Arg
2 5
val Thr ggs Gly Glu Gly Pro I%r ITe val Asp val
Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met val
50 55 : 60
His Lys Gly Leu 1le Asp Ala Ala Lys Ala GIn Tyr
65 70 75
Gly Tyr His Ala ghe Tyr Gly Arg Met Sgr Asp Gln
5
ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser
100 105
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met
115 120
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val
145 150 153
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro
165 170
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly
180 185
Thr GTu Glu GIn Phe val Ala Arg Leu Ala Arg Glu
195 200
ITe GIn Lys Glu Gly Ala Asp Thr Ile Ala Gly phe
210 215 220
val Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys
225 230 235
Ala ITe Leu Pro Ile Leu Arg Lys Tyr asp Ile Pro
245 250
Giu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr
260 265
Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser
275 280
Ala Gly phe Phe Pro val Gly Ala val Ile Leu Gly
290 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu
305 310 315
phe Thr Ala Gly Gly His Pro val Gly Cys Ala Ile
325 330
ITe Asp val val Met Asn Glu Gly Leu Ala Glu Asn
340 345 :
Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala
355 360
Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro pPhe Asp Gly Asn
385 390 395
Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu
405 410
Leu Gly GIn Ser val val Leu Cys Pro Pro phe Ile
420 425
Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala
435 440
Phe Ala Glu val Ala
450

<210> 81
<211> 1362
<212> DNA
<213> Artificial Sequence
Page 61

Thr
Gly
His
45

Ala
Glu
Thr
Gly
va’l
125
Arg
ser
Ley
Glu
Leu
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
Leu
Leu
Ile
Leu

Leu
445

Tyr
Thr
Gly
Gly
Arg
val
Arg

110
Lys

Lys

Ala
Pro
Gy
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Pro
Leu
Arg
350
Arg
Glu
ser
Cys
Thr

430
Asp

Ser
val
Arg
Phe
Phe
Met
val
Met
Ile
ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
lLeu
Leu
Gin
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

Leu
val .
Arg
AsSp
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



<220> . o
<223> variant of transaminase from v. fluvialis

<400> 81

atgaacaaac
gatatgcega
atcgtggatg
gcgggcertty
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggeaaac
tgcccgeatt
ctggccecgtg
tttgcggaac
gcgattctge
ggctttggcc
attattagca
ccggaactga
tttaccgcgg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

<210> 82
<211> 45

<212>
<213>

<220>

<223>

<400> 82

Met
1
Tyr
val
Tyr
His
65
Gly
ser
Tyr
Trp
Thr
145
Thr
Leu
Thr
Ile

val

Asn
Gly
Thr
Leu
50

Lys
VYK
Glu
Thr
Phe
130
Arg
Gly
His
Glu
Gln

210
Met

3

PRT_ L
Artificial Sequence

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Trp
Lys
l.ey
Glu
195
LYyS

Gly

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
ser
His
Asn
Pro
Thr
180
Gin
Giu

Ala

cgcagagetg
gcetgeatca
rgcatggecg
atcataaagg
cgttttacgg
gccecgtttga
tggtgaaaat
tgaccegttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgceg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatcce
gcctggecga
cggaacgtcc
tgaaagataa
cgaacaccty
gcecegeegtt
cgctggataa

GlIn
5

Asp
Glu
Asnh
Ile

phe

85

val
Gly
Ala
Ala
Tyr
165
Cys
phe
Gly
Gly

Ser
Met
Gly
ser
ASD
70

Tyr
Glu
ser
Ala
Tyr
150
ASn
Pro
val
Ala

Gly

Trp
Pro
Pro
Gly
55

Ala
Gly
val
Glu
Glu
135
His
ser
His
Ala
ASp

215
val

ggaaacgcegt
gegtggeacce
tcgttatctg
cctgattgat
ccgtatgagc
tagcggccogt
gctgtggttt
gaacgcgtat
cgtgtttgge
tggcygaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggggc
aaccgcggot
ggaaaccgcg
ggtgggtrgt
aaacgtgcgrt
gaacattggc
agcgageaaa
caccgatctyg
tattctgacc
agtgrrtgcg

Glu
ser
Tyr
40

Leu
Ala
Arg
sSer
Ala
120
Gly
Gly
val
Tyr
Arg
200
Thr

Ile

gcggaaaccrt
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtrttata
ctgcatgegg
catggecgtga
ctgccgetyge
ggcgaaaccyg
aaggaaggcg
gttattccgc
attccggtga
tgcgtgacct
ttttttccgg
attgaagcga
gcgattgege
cgtctggcecec
gaatatcgty
geeeegttty
ggectgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

ITe
Trp
Lys
Met
Pro
105
Asn
Lys
val
Phe
Trp
185
Leu
Ile

Pro

Arg
10

H1s
val
ASN
Ala
Ser
90

Phe
Asp
Pro
Thr
Gly
170
Arg
Ala
Ala

Pro

Ala
Glin
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Leu
Tyr
Arg
Gly

Ala

376247-034

atagcctgta
cccatggcega
gcggectgtg
cgcagtatga
tgatgctgtc
ccaacagegg
cggaaggcaa
ccgecggtgag
cgggctttct
aagaacagtrt
cggataccat
cggcgaaagg
tcagcgatga
atgattttac
taggcgcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gecattggcett
atggcaacct
gcegteoget
tggatgaaat

da

variant of transaminase from v. fluvialis

Glu
Arg
val
val
60

Tyr
Gln
Ser
Met
Lys
140
val
Pro
Gly
Glu
Phe

220
LYS

Page 62

Thr
Gly
His
Ala
Glu
Thr
Gly
val
125
Arg
ser
Leu
Glu
Leu
205
Phe

Gly

Tyr
Thr
Gly
Gly
Arg
val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala

Tyr

tggctttacc
aggcccgtat
gaacatggtg
acgttttccg
tgaaaaacty
cagcgaageyg
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgcgegt
tgcgggcttt
ctattitcag
agtgatttgc
cceggatgeg
gattctgggt
tcecgeatgeag
tgatgtggtg
agaacgtctg
tatgtgggcy
gagcgtgage
gggccagagce
gttcgataaa

Ser
15

va'l
Arg
Phe
phe
Met
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

GIn

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



225
Ala

Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Ile
val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Leu
Ile
Asp
275
Phe
Leu
Ala
val
Arg
355
Glu
Lys
Ile
Glin

Asp

Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
Phe
Tyr
Ala
Ala
Ser

420
Glu

Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
val

Met

230
Leu

Phe
Pro
va'l
Ala
310
His
Ash
Glu
Gly
LYS
390
Thr
val

Phe

Arg
Gly
ASp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
cys
Leu

Asp

Lys
Arg
Ala
280
Ala
Glu
val
Gly
l.eu
360
Gly
Pro
Thr
Cys
LYS

Tyr

Thr
265

Ile

val
Ala
Gly
L.eu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

376247-034

235
Asp Ile
250
Gly Asn

Ite Ser

Ite Leu

Glu
315
Ala

Ile

Cys
330
Ala Glu

His Ile

Met Trp
Gly
395
Gly

ASp

Leu
410
Pro phe

Glu Lys

Pro val

Thr Trp

ser Lys
285
Gly Pro
300
Glu phe

Ile Ala

Asn val

Glu
365
Leu

Ala

Ala
380
Asn Leu

Leu Ile

Ile Leu

Ala Leu

Ile
Gly
270
Asn
Glu
Pro
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Ser
255
Cys
Leu
Leuy
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

240
Asp

val
Thr
ser
Ala
320
Ala
Leu
Asn
val
Ser

400
Pro

‘Ala

val

435
Ala Glu

450

Phe

<210> 83

<211> 1362
<212> DNA
<213>

<220>
<223>

<400> 83

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggccegtg
tttgcggaac
gcgattctge
ggctttggec
attattagcea
ccggaactga
tttaccgegg
atgaacgaag
aaacatattg
ctggaagegg
gaacgtattg
gtggttctgt
ctggaaaaag

<210> 84
<211> 453
<212> PRT

val Ala

cgcagagcetg
gcctgeatca
tgcatggecg
atcataaagg
cgttttacgg
gecegtrtga
tggtgaaaat
tgacccgtty
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggcecatcc
gcetggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gccecgeegtt
cgctggataa

440

Artificial Sequence

ggaaacgcgt
gcgtggeace
tcgttatctg
cctgattgat
ccgtatgage
tagcggeegt
gctgtggttt
gaacgcgtat
cgtgtttyge
tggcgaagaa
aaccattcag
1gcgggeggt
caaatatgat
cacctgggyc
aaccgeggyt
ggaaaccgcey
ggtgggrrgt
aaacgtgcgt
gaacattgoc
agcgagceaaa
caccgatctyg
tattctgacc
agtgtttgcg

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgogg
catggcgtga
ctgcegetge
ggcgaaaccy
aaggaaggceg
gttattccgce
attccggtga
tgcgtgacct
ttttttceqg
attgaagcga
gcgattgege
cgtectggecec
gaatatcgtg
gcececegtttg
ggcctgattt
gaagcgcaga
gaagtggcgt

445

variant of transaminase from v. fluvialis

atagcctgta
cccatggcega
gcggectygty
cgcagtatga
tgatgctgtce
ccaacagcgg
cggaaggcaa
ccgcggtgag
cgggctttcet
aagaacagtt
cggataccat
cggcgaaagy
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgttttga
gcattggett
atggcaacct
gccgtccgat
tggatgaaat
aa

Page 63

tggctttace
agaccegtat
gaacatggtg
acgttticcg
tgaaaaactg
cagcgaagceg
accgcagaaa
cgegageatg
gcatctgacc
tgtcgcgegt
tgcgggcettt
ctattttcag
agtgatttgce
cceggatygeg
gattctggot
tcegeatggt
tgatgtggtg
agaacgtctg
tatgtgggcy
gagcgtgage
tggccagagce
gttcgataaa

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



<213>

<220>

<223>
<400>

Met
1
Tyr
val
Tyr
His
65
Gly
Ser
Tyr
Trp
Thr
145
The
Leu
Thr
Ile
val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
ITe
Lys
385
Glu
Ile
Gln

Phe

<210> 85

Asn
Gly
Thr
Leu
50

Lys
TYr
Glu
Thr
Phe
130
Arg
Gly
His
Glu
GIn
210
Met
Ile
val
Tyr
Gly
290
Arg
Thr
AsSp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

Lys
Phe
His
35

Asp
Gly
His
Lys
ASn
115
Leu
Trp
Lys
lL.eu
Glu
195
Lys
Gly
Leu
Ile
ASD
275
Phe
Leu
Ala
va'l
Arg
355
Glu
LYS
Ile
Gln
Asp

435
Glu

<211> 1362

Pro
Thr
20

Gly
Ala
Leu
Ala
l.eu
100
Ser
His
AsSn
Pro
Thr
180
Gln
Glu
Ala
Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

val

Gin
5
ASp
Glu
Asn
Ile
Phe
85
val
Gly
Ala
Ala
Tyr
165
Cys
pPhe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
ser
Asn
405
val

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
Glu
Gly
LYys
390
Thr
val

Phe

Artificial sequence

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
Cys
Leu

Asp

Glu
ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
va'l
Tyr
Arg
200
Thr
Ile
LYS
Arg
Ala
280
Ala
Glu
val
Gly
Leu
360
Gly
Pro
Thr
Cys

Lys
440

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
Ley
345
LyS
Phe
Phe
Asp
Pro

425
Leu

376247-034

Arg
10

His
val
Asn
Ala
Ser
80

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

Glu

Ala
Glin
Asp
Met
Gin
75

Asp
Asp
Thr
GlIn
Ala
155
Leu
Tyr
Arg
Gly
Ala
235
Ile
Asn
Ser
Ley
Glu
315
Ala
Giu
Ile
Trp
Gly
395
Gly
Phe

Lys

variant of transaminase from v. fluvialis

84

Glu
Arg
val
val
60

Tyr
Gln
Ser
Met
Lys
140
val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
ITe
Asn
Ala
Ala
380
Asn
l.eu
Ile

Ala
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Thr
Gly
His
45

Ala
Glu
Thr
Gly
val
125
Arg
Sser
Leuy
Glu
Leu
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
Leu
L.eu
Ile
Ley

Leu
445

Tyr
Tht
Gly
Gly
Arg
val
Arg
110
LYS
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
ITe
Gly
270
Asn
Glu
Pro
Leu
Ar

350
Arg
Glu
Ser
Cys
Thr

430
Asp

Ser
15

val
Arg
Phe
Phe
Met
val
Met
ITe
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
l.eu

His

LYS
335

g Arg

Pro
Ala
val
Arg
415
Glu

Lys

Leu
val
Arg
AsSp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gin
240
Asp
val
Thr
Ser
Gly
320
Ala
Leu
Asn
val
Ser
400
Pro
Ala

val



376247-034

<212> DNA
<213> artificial seguence
<220> :
<223> variant of transaminase from v. fluvialis
<400> 85 :
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagectgta tggetttacce 60
gatatgccga goectgeatca gcgtggcacc gtggtggtga cccatggcga aggeccgtat 120
atcgtggatg tgcatggecg tegttatctg gatgegaaca geggcctgtg gaacatggtg 180
gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttceg 240
ggctatcatg cgttttacgg ccgtatgage gatcagaccg tgatgctgtc tgaaaaactg 300
gtggaagtga gcccgtttga tagecggeegt gtgttttata ccaacagcgg cagcgaageg 360
aacgatacca tggtgaaaat gctgtggitt ctgcatgcgg cggaaggcaa accgcagaaa 420
cgtaaaattc tgacccgttg gaacgegtat catggcegtga ccgeggtgag cgegageatg 480
accggcaaac cgtataacag cgtgtttggce ctgccgctge cgggetttet geatctgacce 540
tgeccgeatt attggcgtta Tggcgaagaa ggcgaaaccy aagaacagtt tgtcgegegt 600
ctggccegtg aactggaaga aaccattcag aaggaaggceg cggataccat tgegggettt 660
tttgcggaac cggtgatggg tgcgggeggt gttattccge cggcgaaagg ctattttcag 720
gcgattctgec cgatcctgeg caaatatgat attccggtga tcagcgatga agtgatttge 780
ggctttggece gtaccggcaa cacctgggge tgcgtgacct atgatittac cccggatgeyg 840
attattagca gtaaaaacct aaccgcgggt ttttttccgg taggegeggt gattctgggt 900
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tccgeatggt 960
tttaccgcgg gcggecatce ggtgggttgt gegattgege tgaaagegat tgatgtggtg 1020
atgaacgaag gcctggccga aaacgtgegt cgtctggecc cgegttttga agaacgtctg 1080
aaacatattg cggaacgtcc gaacattggce gaatatcgtg gcattggett tatgtgggeg 1140
Ctggaagcgg tgaaagataa agcgagcaaa gccccgtitg atggcaacct gagcegtgage 1200
gaacgtattg cgaacacctg caccgatctg ggectgattt gccgtecgtg cggcecagage 1260
gtggttctgt geccgecgtt tattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggoegt aa 1362
<210> 86
<211> 453
<212> PRT
<213> Artificial Ssequence
<220>
<223> variant of transaminase from v. fluvialis
<400> 86
Met Asn Lys Pro Gin Ser Trp Glu Thr ggg Ala Glu Thr Tyr igr Leu
1 5
Tyr Gly Phe ;gr Asp Met Pro Ser Leu His GIn Arg Gly g“gr val vail
25
val Thr His Gly Glu Gly Pro T%r ITe val Asp val His Gly Arg Arg
' 35 4 45
Tyr Leu Asp Ala Asn Ser ggy Ley Trp Asn Met 281 Ala Gly Phe Asp
50 o
His Lys Gly Leu ITe Asp Ala Ala Lys Ala GlIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala Phe Tyr Gly Arg Met Sgr Asp GIn Thr val ggt Leu
85
ser Glu Lys Leu val Glu val Ser Pro pPhe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gin Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 - 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val pPhe 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 ¢Tu Glu GIn Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 _ 200 205
Ile GIn Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro

Page 65



va'l
225
Ala
Giu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
LYsS
385
Glu
Cys

Gln

210
Met

Ile
val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
ASp
Arg
Gly

Met

Gly
Ley
Ile
Asp
275
Phe
Leu
Ala
val
Arg
355
Glu
Lys
Ile
Gln

ASp

Ala
Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
Phe
Tyr
Ala
Ala
Ser

420
Glu

Gly
Ile
245
Gly
Thr
Pro

Thr

Gly

325
Met

Glu
Arg
Ser
Asn
405
val

Met

Gly
230
Ley
Phe
Pro
val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
val

phe

215
val

Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
l.eu

AsSp

Ile
Lys
Arg
Ala
280
Ala
Glu
val
Gly
Leu
360
Gly
Pro
Thr
Cys
Lys

Pro
TYT
Thr
265
Tle
val
Ala
Gly
Leu
345
LYS
Phe
Phe
ASp
Pro

425
Leu

376247-034

Pro Ala

235
Asp Ite
250
Gly Asn

Ile ser

ITe Leu

Glu
315
Ala

Ile

Cys
330
Ala Glu

His Ile

Met Trp

AsSp Gly
395
Leu Gly
410
Pro Phe

Glu Lys

220
Lys Gly

Pro val

Thr Trp

ser Lys
285
Gly Pro
300
Glu Phe

Ile Ala

Asn val

Glu
365
Leu

Ala

Ala
380
Ash Leu

Leu Ile

ITe Leu

Ala Leu

TYr
Ile
Gly
270
Asn
Glu
Pro
Leu
Arg
350
APy
Glu
Ser
Cys
Thr

430
AsSp

Phe
ser
255
cys
Leu

Leu

Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

Gln
240
AsSp
va'l
Thr
Sep
Gly
320
Ala
Leu
Asnh
va'l
ser
400
Pro
Ala

val

435
Ala Glu

450

Phe

<210>
<211>
<212>
<Z213>

87
1362
DNA

<220>
<223>

<400> 87

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgccegeatt
ctggeeegty
tEtgcggaac
gcgattctgc
ggctttggec
attattagca
ccggaactga
tttaccgogy
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

<210> 88

val Ala

cgcagagctg
gcctgeatca
tgcatggecg
atcataaagg
cgtttcatgg
gccecgtttga
tggtgaaaat
tgacccgtig
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacaccty
gccegeegtt
cgctggataa

440

Artificial Sequence

ggaaacgcgt
gcgtggcacce
tcgttatctg
cctgattgat
ccgtatgagc
tagcggecgt
gctgtyggttt
gaacgcgrat
cgtgrrtggc
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggggc
aaccgcoggr
ggaaaccgcy
ggtgggtigt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatcty
tattctgacc
agtgtttgcg

gcggaaacct
grtggtggtga
gatgcgaaca
gcggcgaaay
gatcagaccg
gtgttttata
ctgcatgcgg
catggcgeca
ctgccgetge
ggcgaaaccg
aaggaaggcg
gttattcege
attccggtga
tgcgrgacct
ttttttccgg
attgaagcga
gcgattgege
cgtctggece
gaatatcgtg
gccecgrteg
ggcctgattt
gaggcgcaga
gaagtggcgt

445

variant of transaminase from V. fluvialis

atagcctgta
cccatggega
gcggectgtyg
cgcagtatga
tgatgctgte
ccaacageag
cggaaggcaa
ccgcggtgag
cgggerttct
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgegtrttga
gcattggett
atggcaacct
gcegtocgtyg
tggatgaaat
aa
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tggctttacc
aggcccgtat
gaacatggtg
acgtttteceg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatyg
gcatctgacc
tgtcgegegt
tgcgggettt
ctattttcag
agtgatttgce
€ccggatgey
gattctgggt
tccgeatggt
tgatgtggty
agaacgtctg
tatgtgggcg
gagcgtgagce
tggccagagc
gttcgataaa

60
iz0
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1362



<211>
<212>
<213>

<220>

<223>
<400>

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
385
Glu
Cys
Glin

phe

AsSn

Gly

Thr
L.eu
50

Lys
TYr
Glu
Thr
Phe
130
Arg
Gly
His
Glu
Gin
210
Met
Ile
val
TYr
Gly
290
Arg
Thr
ASD
Pro
Gly
370
ASD
Arg
Gly
Met

Ala
450

453
PRT
Artificial Sequence

LysS
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
Ile
Gln
ASD

435
Glu

Pro
Thr
20
Gly
Ala
Leu
Ala
Ley
100
Ser
His
Asn
Pro
Thr
180
Gln
Glu
Ala
Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
Phe
Tyr
Ala
Ala
ser
420
Glu

va'l

GlIn
5
Asp
Glu
Asn
Ile
Phe
85
val
Gly
Ala
Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thi
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
val
Met

Ala

Ser
Met
Gly
Ser
ASp
70

His
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

Trp
Pro
Pro
Gly
55

Ala
Gly
val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
val
Arg
Gly
Asp
Gly
295
Ite
Pro

Glu

Arg'

Ile
375
Ala
Cys
Leu

Asp

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
Ley
360
Gly
Pro
Thr

cys

Lys
440

Thr
Leu
25

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

425
Leu

376247-034

Arg
10

His
val
Asn
Ala
Ser
90

Phe
ASD
Pro
Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Ile
Cys
330
Ala
His
Met
ASp
Leu
4310
Pro

Glu

Ala
Gin
Asp
Met
Gln
75

Asp
Asp
Thr
Gln
Ala
155
Ley
Tyr
Arg
Gly
Ala
235
Ile
ASh
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Phe

Lys

variant of transaminase from v. Tluvialis

88

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
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Thr
Gly
His
Ala
Glu
Thr
Gly
val
125
Arg
ser
Leuy
Glu
Leu
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
Ley
l.eu
Ile
ey

Ley
445

Tyr
Thr
Gly
Gly
Arg
val
Arg
110
LYyS
Lys
Ala
Pro
clu
190
Glu
Ala
Tyr
Ile
Gly
270
Ash
Giu
Pro
Leu
Arg
350
Arg
Glu
Serp
Cys
Thr

430
Asp

Ser
15

val
Arg
Phe
Phe
Met
val
Metf
I'le
Ser
Gly
175
Gly
Glu
Glu
rhe
ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

Leu
val
Arg
ASp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
GlIn
240
Asp
val
Thr
Ser
Gly
320
Ala
Leu
Asn
val
Ser
400
Pro
Ala

va'l



<210>
<21i>
<212>
<Z213>

<220>
<223>

<400> 89

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatg
gtggaagtga
aacgatacca
‘cgtaaaattc
accggcaaac
tgececgeatt
ctggeceegtyg
tttgcggaac
gcgattotge
ggctttggec
attattagca
ccggaactga
tttaccgegy
atgaacgaag
aaacatattg
ctggaagcgd
gaacgtatig
gtggttctgt
ctggaaaaag

89
1362
DNA

90
453
PRT

<210>
<211>
<2172>
<213>

<220>
<223>

<400> 90
Met Asn Lys
1
Tyr Gly Phe
His
35
Asp

val Thr

Leu

50
LYS

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Tyr Thr Asn
115
rPhe Leu
130

Arg

Trp

Thr
145
Thr

Trp

Gly Lys

Leu His Leu

Thr Glu Glu

cgcagagctyg
gectgeatca
tgcatggeey
atcataaagyg
cgtttcatgy
gccecgtttga
tggtgaaaat
tgacccgttyg
cgtataacag
attggecgtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatcc
gecerggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gcecgecegtt
cgctggataa

Pro

5
Thr Asp
20
Gly Giu

Ala Asn

Leu Tle

Phe
85
va'

Ala

L.eu
100
Ser Gly

His Ala

Asn Ala

Gin Ser
Met
Gly
ser
Asp
79
His
Glu
Ser
Ala

Tyr

Artificial Sequence

ggaaacgcgt
gegtggeacce
tecgtiatctyg
cctgattgat
ccgtatgage
tagcggecgt
gctgtggttt
gaacgcgtat
cgtgtttgge
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggggce
aaccgcgggt
ggaaaccgcg
ggtgagiigt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatcty
tattctgacc
agrgrttgeg

Artificial Sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

val ser
Ala
120
Gly

Glu

Glu
135

His Gly

150

Pro Tyr
165
Thr Cys
180

Gin Phe

AsSn
Pro

val

Ser val

His Tyr

Ala Arg

376247-034

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgcgy
catggcgeca
ctgecgetge
ggcgaaaccg
aaggaaggcg
gttattccge
attccggtga
tgcgtgacct
rtrittecgg
attgaagcga
gcgattgcgce
cgtctggecc
gaatatcgtyg
geeecgtttg
ggcctgatct
gaagcgcaga
gaagtggcgt

Thr Arg Ala
10

tey His Gln

25

Ile

val Asp

Trp Ash Met
GIn
75

ASp

Lys Ala

Ser
90
Phe

Met

Pro
105
Asn

Asp

Asp Thr

Lys Pro Gin

Ala Thr Ala

155
phe Gly Leu
170
Trp Arg

185

Leu

Tyr

Ala Arg

varfant of transaminase from v. fluvialis

atagcctgta
cccatggega
gcggectgtg
cgcagtatga
tgatgctgtc
ccaacagegg
cggaaggcaa
ccgeggtgag
cgggcttict
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgattrtac
taggcgegot
tcgaagaatt
tgaaagcgat
cgegttttga
geattggett
atrggcaacct
gccgteeget
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr

Arg Gly Thr
His
45

Ala

val Gly
val
60
Tyr

Gly

Glu Arg

Gin Thr val

ser Gly Arg
110
val Lys
125

Arg

Met

Lys
140
val

LYs

Ser Ala

Bro Leu Pro
Glu
190

Glu

Gly Glu

Glu Leu

Page 68

tggctttacc
aggcccgtat
gaacatggtyg
acgtttteeyg
tgaaaaacty
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgegeyt
tgcgggettt
ctattttcag
agtgatttgce
cccggatgcg
gattctgggt
teccgeatggt
tgatgtggty
agaacgtctg
tatgtgggcg
gagcgtgagc
gggccagagoe
gttcgataaa

Ser Leu

val val

Arg Arg

rPhe Asp

Phe Pro
80
Met Leu
95
val phe

Met Leu

ITe Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

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



195
Gln Lys
210

Met

Ile

val
225
Ala

Gly

ile Leu

Glu val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Lys Arg Leu
305
Phe

Thr Ala

Ilfe Asp val

Ala Pro Arg
355
Glu

Ite Gly

370
Lys Asp
385
Glu

LYyS

Arg Ie

Leu Gly Gln

GIn Met Asp
435

Ala Glu

450

Phe

<210>
«<211>
<212>
<213>

<220>
<223>

<400> 91

atgaacaaac
gatatgccga
atcgtggatg
gcgggettiy
ggctatcatg
gtggaagtga
aacgatacca
cgraaaattc
accggcaaac
tgccegeatt
ctggecegty
tttgcggaac
gcgatictgce
ggcttiggcec
attattagca
ccggaactga
tttaccgegy
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctyggaaaaag

91
1362
DNA

Glu
Ala
Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
Phe
Tyr
Ala
Ala
ser
420
Glu

val

Gly
Gly
ITe
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
val
Met

Ala

cgcagagctg
gcctgecatcea
tgcatggecg
atcataaagg
cgtttcatyg
gcecegtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgey
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcyggcecatee
gcectggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gccecgecgtt
cgctggataa

Ala
Gly
230
Leu
Phe
Pro
val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
val

Phe

Asp
215
val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

ASp

Artificial Sequence

200
Thr

Ile
Lys
Arg
Ala
280
Ala
Glu
val
Gly
t.eu
360
Gly
Pro
Thr
Cys

Lys
440

ggaaacgcgt
gcgtggeace
tcgttatctg
cctgattgat
ccgtatgage
tagcggceegt
gctgtggttt
gaacgcgtat
cgtgtttggc
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctyggggce
aaccgegogt
ggaaaccgceg
ggtgogtigt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgeg

Tte

Pro
Tyr
Thr
265
Ile
val
Ala
Gly
lLeu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcegadag
gatcagaccg
gtgttttata
ctgcatgegy
catggctcca
ctgcegetge
ggcgaaaccy
aaggaaggcg
gttattccge
attccggtga
tgcgtgacct
ttttttcecgy
attgaagcga
gcgattgege
cgtctggecec
gaatatcgtg
gccecgttty
ggccrgattt
gaagcgcaga
gaagtggcgt

376247-034

Phe
220
Lys

Ala Gly
Ala
235
Ite

Pro

ASD Pro

250
Gly

Asn Thr

Ile Ser Ser

ITe Leu Gly
300
Glu Glu
315

Ala

Ile

Cys Ile
330
ATa

GIu Asn

His ITe Ala
Ala
380

AsSn

Met Trp
Gly
395
Gly

Asp

Leu Leu

410

Pro Phe Ile

Glu Lys Ala

variant of transaminase from v. fluvialis

da

Page 69

205
Phe

Gly
val
Trp
LYS
285
Pro
Phe
Ala
val
Glu
365
Leu
Leu
Ile
Leu

Leu
445

Ala
Tyr
Ile
Gly
270
Asn
Glu
Pro
Leu
Arg
350
Arg
Glu
ser
Cys
Thr

430
Asp

atagcctgta
cceatggcga
gcggectgty
cgcagtatga
tgatgctgtc
ccaacagegg
cggaaggcaa
ccgeggtgag
cgggcttict
aagaacagtt
cggataccat
cggcgaaagy
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgttttga
gcattggcett
atggcaacct
geecgtecgty
tggatgaaat

Glu
Phe
ser
255
Cys
Leu
Ley
His
LysS
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

tggctttacc
aggcccgtat
gaacatggtg
acgttttecg
tgaaaaactg
cagcgaagceyg
accgcagaaa
cgcgagcatyg
gcatctgacc
tgtcgegegt
tgcgggettt
ctattttcag
agtgatttgc
ccecggatgeg
gattctgggt
tccgeatggt
tgatgtogtyg
agaacgtctg
tatgrgggcy
gagcgtgagc
tggccagage
gttcgataaa

Pro
Gn
240
ASp
va'l
Thr
ser
Gly
320
Ala
Leu
Asn
val

ser

400

Pro
Ala

val

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
12060
1260
1320
1362



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

<220>

<223>
<400>

Met
1
Tyr
val
TYr
His
65
Gly
ser
Tyr
Trp
Thr
145
Thr
Leu
Thr
Ile
val
225
Ala
Glu
Thr
Ala
Lys
303
Phe
Ile

Ala

Lys
385
Glu
Cys
Gln

Phe

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
Arg
Gly
Met

Ala
450

92

453
PRT
Artificial sequence

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Trp
LYS
Ley
Glu
195
Lvs
Gly
Leu
Ile
Asp
275
rhe
Leu
Ala
val
Arg
355
Glu
Lys
Itle
GIn
Asp
435
Glu

Pro Gln Ser Trp
5

Thr
20

Gly
Ala
Ley
Ala
l.eu
100
Ser
His
Asn
Pro
Thr
180
Glin
Glu
Ala
Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
Phe
TYr
Ala
Ala
Ser
420
Glu

val

AsSp
Glu
Asn
Ile
Phe
85

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

Ala

Met
Gly
ser
ASp
70

H15
Glu
Ser
Ala
Tyr
150
Asn
Pro
va'l
Ala
Gly
230
Leu
Phe
Pro
va'l
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
val

Phe

Pro
Bro
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
Cys
Leu

ASp

Glu
Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
val
Tyr
Ar

260
Tht
Ile
LYyS
Arg
Ala
280
Ala
Glu
val
Gly
Leu
360
Gly
Pro
Thr
cys

Lys
440

Thr
Leu
25

Ile
Trp
Lys
Met
Pro
105
Asn
LYS
Ser

Phe

Trp
185

g Leu

Ile
Pro
Tyr
Thr
265
Ile
val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

376247-034

Arg
10

His
val
Asn
Ala
Ser
90

Phe
Asp
Pro
Thr
Gly
170
APrg
Ala
Ala
Pro
Asp
250
Gly
Ile
Iie
Ile
Cys
330
Ala

His

Met

Asp
Leu
410
Pro

Glu

Ala
Gln
Asp
Met
Gln
75

Asp
Asp
Thr
Glin
Ala
155
Leu
Tvr
Arg
Gly
Ala
235
Ite
Asn
Ser
Leu
Glu
315
Ala
Glu
Tle
Trp
Gly
395
Gly
Phe

LyS

variant of transaminase from v. fluvialis

92

Glu
Arg
val
val
60

Tyr
Gln
Ser
Met
Lys
140
val
Pro
Gly
Glu
Phe
220
LysS
Pro
Thr
ser
Gly
300
Glu
Ile
Asnh
Ala
ala
380
Asn
Leu

Ile

Ala

Page 70

Thr
Gly
His
45

Ala
Glu
Thr
Gly
val
125
Arg
Ser
fLeu
Glu
Lauy
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
Leu
Leu
Ile
L.eu

Leu
445

Tyr
Thr
30

Gly
Gly
Arg
val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
ITe
Gly
270
Asn
Glu

Pro

‘Leu

Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Ser
val
Arg
rhe
Phe
Met
95

val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
ser
255
Cys
Leu
lLeu
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

Leu
val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
phe
Glu
Thr
Pro
Glin
240
ASp
val
Thr
Ser
Gly
320
Ala
Leu
Asn
val
Ser
400
Pro
Ala

val
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Thr
Ile
val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
I1le
Lys
385
Glu
Leu
Gln

Phe

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

Glu
Gin
210
Met
Ile
val
Tyr
Gly
250
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met
Ala
450

95
13

<220>

<223>
<400>

95

Glu
185
Lys
Gly
Leu
Ite
Asp
275
Phe
Leu
Ala
val

Arg
355
Glu
Lys
Ile
GIn
ASp

435
Glu

62

DNA .
Artificial sequence

180
Gln

Glu
Ala
Pro
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

val
Ala
Gly
230
l.eu
Phe
Pro
val
Ala
310
His
Asn
Glu
Gly
Lys
350
Thr
val

Phe

Ala
Asp
215
val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

Asp

Arg
200
Thr
Ile
LysS
Arg
Ala
280
Ala
Glu
val
Gly
L.ey
360
Gly
Pro
Thr
Cys

Lys
440

185
Leu

e
Pro
Tyr

Thr
265

Ile

val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

376247-034

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

Glu

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

Lys

Glu Leu
205
Phe Phe
220
Lys Gly

Pro val

Thr Trp

Ser Lys
285
Gly Pro
300
Glu Phe

ITe Ala

Asn val

Glu
365
Leu

Ala

Ala
380
Asn Leu

teu Ile

Ile iLeu

Ala Leu

445

variant of transaminase from v. fluvialis

180
Glu

Ala
Tyr
ITe
Gly
270
Asnh
Glu
Pro
l.eu
Ar

350
Arg
Glu
Ser
Cys
Thr

430
Asp

Glu
Glu
Phe
Ser
255
Cys
Leu

Leu

Lys
335

g Arg

Pro
Ala
val
Arg
415
Glu

LYS

Thr
Pro
Gln
240
Asp
val
Thr
Ser
Gly
320
Ala
Leu
Asn
val
ser
400
Pro

Ala

val

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggeeegtyg
tttgcggaac
gcgatictgce
ggctrtggcec
attattagca
ccggaactga
tttaccgegy
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt

cgcagagcetg
gcctgceatcea
cgcatggeeg
atcataaagg
cgttttacgg
gcececgtttga
tggtgaaaat
tgacccgtty
cgtatagcag
attggcgtta
aactggaaga
cggtgatogg
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatcc
gcctggeega
cggaacgtcc
tgaaagataa
cgaacacctyg
gccocgeegtt

ggaaacgcgt
gcgtggcacc
tcgttaictg
cctgattgat
ccgtatgage
tagecggecegt
gctgtggttt
gaacgcgrat
cgtgtttgge
tggcgaagaa
aaccattcag
tgcgggcggt
caaatatgat
cacctggggce
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgegt
gaacattggce
agcgagcaaa
caccgatcty
tattctgacc

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgttttata
ctgcatgcgg
catggcgtga
ctgcegetgc
ggcgaaaccg
aaggaaggceg
gttattccege
attccggtoa
tgcgtgacct
ttitttecgy
attgaagcga
gcgattgege
cgtctggecce
gaatatcgtg
gcceegttig
ggcctgattt
gaagcgcaga

atagcctgta
cccatggega
gcggectgty
cgcagtatga
tgatgctgtc
ccaacagcegg
cggaaggcaa
ccgcggtgag
cgggcrttct
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgegttttga
gcattggeet
atggcaacct
gcegtecget
tggatgaaat

page 72

tggctttacc
aggccecgtat
gaacatggty
acgttrtccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgageatg
gcatctgacc
tgtrcgegegt
tgcgggettt
ctattttcag
agtgatttgc
ceeggatygey
gattctgggt
rcegeatggt
tgatgtggtyg
agaacgtctg
tatgtgggcg
gagcgtgagce
gggccagago
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320



376247-034 _
ctggaaaaag cgctggataa agtgtttgcg gaagtggegt aa 1362

<210> 96

<211> 453

<212> PRT

<213> Artificial Sequence

<220> ) o
<223> variant of transaminase from v, fluvialis

<400> 96 '
Met Asn Lys Pro GIn Ser Trp Glu Thr Arg Ala Glu Thr Tyr Sgr Leu
1 5 10 1
Tyr Gly Phe ggr AsSp Met Pro ser 5§u His GIn Arg Gly ggr val val
val Thr ggs Gly Glu Gly Pro z%r ITe val Asp Ala His Gly Arg Arg
45
Tyr Lgu Asp Ala Asn Ser Géy Leu Trp Asn Met val Ala Gly Phe Asp
5 5 60
His Lys Gly lLeu Ile Asp Ala Ala Lys Ala Gln Tyr Gliu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala Phe Tyr Gly Arg Met SSP Asp GIn Thr val ggt Leu
85
Ser Glu Lys Leu val Glu val Ser pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 ; ‘ 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Giy val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Ser Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Ley His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 i85 190
Thr GTu Glu GIn rPhe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205 '
ITe GIn Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe prhe Ala Glu Pro
210 215 220
val met Gly aAla Gly Gly val Ile pro Pro Ala Lys Gly Tyr pPhe Gln
225 230 235 240
Ala Ile Leu Pro Tle Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
Glu val ITe 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 ITe Ser Ser Lys Asn Leu Thr
275 280 285
aAla Gly Phe Phe Pro val Gly Ala val Ile Leu Gly Pro Glu Leu Ser
290 295 300
Lys Arg Leu GTu Thr Ala Ile Glu Ala Ile Glu Glu Phe Pro His Gly
305 310 315 320
. Phe Thr Ala Gly Gly His Pro val Gly Cys Ala ITe Ala Leu Lys Ala
325 330 335
Tle asp vat val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu
340 345 350
Ala Pro Arg pPhe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn
355 360 365
Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415
Lteu Gly Glin ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
Gin Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
Page 73



Phe Ala Glu val Ala

376247-034

450
<210> 97
<211> 1362
<212> DNA
<213> Artificial Segquence
<220>
<223> variant of transaminase from v. fluvialis
<400> 97
atgaacaaac cgcagagctg ggaaacgegt geggaaacct atagectgta tggetttacc 60
gatatgccga gcctgcatca gegtggcace geggtggtga cccatggega aggeccgtat 120
atcgtggatg tgcatggecg tegttatctg gatgcgaaca geggectgtg gaacatggtg 180
gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttcecg 240
ggctatcatg cgitttacgg ccgtatgagc gatcagaccyg tgatgctgtc tgaaaaactg 300
gtggaagtga gcccgtttga tagcggocgt gtgttttata ccaacagcegg cagcgaageg 360
aacgatacca tggtgaaaat gctgtggttt ctgeatgegg cggaaggcaa accgcagaaa 420
cgtaaaatic tgacccgitg gaacgcgtat catggcgtga ccgeggtgag cgcegagcatg 480
accggcaaac cgtataacag cgtgtitgge ctgeccgetgc cgggcetttct gcatctgacce 540
tgcccgeatt attggcgtita tggrgaagaa ggegaaaccg aagaacagtt tgtcgegegt 600
ctggccegty aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggettt 660
tttgcggaac cggtgatggg tgcgggcggt gttattccge cggcgaaagg ctattttcag 720
gcgattctge cgatcctgcyg caaatatgat attccggtga tcagcegatga agtgatttge 780
ggctttgocc gtaccggcaa cacctgggge tgegtgacct atgattttac cccggatgcg 840
artattagca gtaaaaacct aaccgogggt ttttttccgg taggcgeagt gattctgggt 900
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tccgcatggt 960
tttaccgcgg geggecatcc ggtgggttgt gegattgege tgaaagcgat tgatgtggtg 1020
atgaacgaag gcctggecga aaacgtgcgt cgtctggccc cgegttttga agaacgtctg 1080
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gecattggett tatgigggcg 1140
ctggaagegg tgaaagataa agcgagcaaa gecccgtitg atggcaacct gagegtgage 1200
gaacgtattg cgaacacctg caccgatctg ggectgattt gecgtcecget gggecagage 1260
gtggttctgt gcccgeegtt tattctgacc gaagcgeaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggegt aa 1362
<210> 98
<211> 453
<212> PRY
<213> Artificial Sequence
<220>
<223> variant of transaminase from v. fluvialis
<400> 98
Met Asn Lys Pro Gln Ser Trp Glu Thr ?69 Ala ¢lu Thr Tyr Ser teu
1 15
Tyr Gly Phe ggr Asp Met Pro Ser Eeu His GIn Aarg Gly Thr Ala val

b 30

val Thr g;s Gly Glu Gly pPro X%r ITe val Asp val 2;5 Gly Arg Arg
Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met gg? Ala Gly phe Asp

50 55
His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala ghe Tyr Gly Arg Met Ser Asp GIn Thr val ggt Leu

5 50
Ser Glu Lys Leu val Glu val ser Pro Phe Asp Ser Gly Arg val phe
100 105 116
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125

Trp Phe Leu His Ala Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu

130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe

Page 74



Leu
Thr
Ile
val

225
Ala

GWQ

Thr
Ala
LYs
305
Phe
Ile
Ala
Ile
LYsS
385
Glu
Leu
Gln

rhe

His
Glu
Glin
210
Met
Ile
val
Tyr
Gly
2580
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

<210> 99
<211> 13
<212> DN

<213>

<220>

<223>

<400> 99
atgaacaaac
gatatgcega
atcgtggatg
gcgggeritg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggeccygty
tttgcogaac
gcgattctge
ggctttggec
attattagca
ccggaactga
tttaccgcgg
atgaacgaag
aaacatattg
ctggaagcgg

Leu
Glu
195
LYS
Gly
Leu
Ile
Asp
275
Phe
Ley
Ala
val
Arg
355
Glu
Lys
Ite
Gln
ASp

435
Glu

62
A

Thr
180
Gin
Glu
Ala
Pro
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

cgcagagcetg
gcctgcatca
tgcatggccyg
atcataaagg
cgtittacygy
gceccgtttga
tggtgaaaat
tgaccegttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatec
gcetggecga
cggaacgtcc
tgaaagataa

Pro
val
Ala
Gly
230
Leu
Phe
Pro
val
Ala
310
His
Asn
Glu
Gly
LYS
390
Thr
val

Phe

His
Ala
ASD
215
val
Arg
Gly
ASD
Gly
285
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

ASD

Artificial sequence

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

Lys
440

ggaaacgcgt
gegtggeace
tcgttatcty
cctgattgat
ccgtatgagce
tagcggcegt
gcrgtggitt
gaacgcgtat
cgtgtttyge
tggcgaagaa
aaccattcag
1gcgggeggt
caaatatgat
cacctgggge
aaccgegggt
ggaaaccgcg
ggtgggrrgt
aaacgtgegrt
gaacattggc
agcgagcaaa gccccgtttg

Trp
185
Leu

ITe

Pro
Tyr
Thr
265
Ile
val
Ala
Gly
Ley
345
Lys
Phe
Phe
ASp
Pro

425
Leu

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgcgg
catggcgtga
ctgeegetge
ggcgaaaccyg
aaggaaggcg
grtattcege
attccggtga
tgcgtgacct
Ttttttcegy
attyaagcgy
gcgattgege
cgtcrggcecc
gaatatcgtyg

376247-034
170

Arg Tyr Gly

Ala Arg Glu

Ala Gly Phe
220
Pro Ala Lys
235
Asp Ile Pro
250
Gly Asn Thr

Ile Ser Ser

Ile Leu Gly
300
Ile Glu Glu
315
Cys Ala Ile
330
Ala Glu Asn

His 1Ile Ala

Met Trp Ala
380
Asp Gly Asn
395
Leu Gly Leu
410
pro Phe Ile

Glu Lys Ala

variant of transaminase from v. fluvialis

Page 75

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

Leu

Leu
445

Glu
190
Glu
Ala
TYyr
Ile
Gly
270
Asn
Glu
Bro
Ley
Arg
350
Arg
Glu
ser
Cys
Thr

430
AsSp

atagcctgta
cccatggcga
gcggeetgtg
cgcagtatga
tgatgctgtce
ccaacagegg
cggaaggcaa
€cgeggtgag
cgggctttct
aagaacagtt
cggataccat
cggcgaaagg
tcagegatga
atgattttac
taggcgeggt
t¢gaagaatt
tgaaagcgat
cgcgttttga
gcattggctt
atggcaacct

175
Gly

Glu
Glu
Phe
ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

tggctrtracce
aggcccgtat
gaacatggtg
acgttttceg
tgaaaaactg
cagcgaageg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgegogt
tgcgggcttt
ctattttcag
agtgatttge
cccggatgeg
gattctgggt
tccgcatggt
tgatgtggtg
agaacgtetg
tatgtgggcg
gagcgtgagc

Glu
Thr
Pro
Gln
240
Asp
val
Thr
Ser
Gly
320
Ala
Leu
Asn
val
Ser
400
Pro
Ala

val

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



376247-034
gaacgtattg cgaacacctg caccggtctg ggocctgattt geegteeget gggecagage 1260
gtggttctgt gcccgecgtt tattctgacc gaagegcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggegt aa 1362

<210> 100
<211> 453
<212> PRT
<213> Artificial Sequence

<220> . ) s
<223> variant of transaminase from v. fluvialis

<400> 100
Met Ash Lys Pro ng Ser Trp Glu Thr Agg Ala Glu Thr Tyr Ser Leu
1 1 i5
Tyr Gly Phe ggr Asp Met Pro Ser Egu His GIn Arg Gly Thr val val
: 30
val Thr §1s Gly Glu Gly Pro Tgr Ile val Asp val i;s Gly Arg Arg
5 4
Tyr Lgu Asp Ala Asn Ser ggy Leu Trp Asn Met g81 Ala Gly pPhe Asp
5
His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala gge Tyr Gly Arg Met ggr Asp Gln Thr val ggt Leu
ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 135 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr ¢1u GTu GIn Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
ITe GIn Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe pPhe Ala Glu Pro
210 215 220
val Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys Gly Tyr Phe Gln
225 230 235 240
Ala tle Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val ITe Ser Asp
245 250 255
Glu val 1le 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 ITe Leu Gly Pro Glu Leu Ser
290 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala val Giu Glu Phe Pro His Gly
305 310 315 320
Phe Thr Ala Gly Gly #is Pro val Gly Cys Ala Ile Ala Leu Lys Ala
325 330 335
Ile asp val val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu
340 345 350
Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn
355 360 365
Ile Gly Glu Tyr Arg Gly Ile Gly Phe met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg ITe Ala Asn Thr Cys Thr Gly teu Gly Leu Ile Cys Arg Pro
- 405 410 415
Lteu Gly GIn ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
Page 76
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145
Thr

Leu
Thr
Ile
val
225
Ala
Glu
_Thr
Ala
LYS
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Cys
Glin

Gly
His
Glu
Gin
210
Met
Ile
val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly

370
ASp

Arg

Gly

Met

Lys
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
i.eu
Ala
val
Arg
355
Glu
Lys
Ile
Gin

Asp

Pro Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly
Ite
245
Gly

Pro

Cys
260
Phe Thr

Phe Pro

Glu Thr

Gly Gly
325
val Met
340
rhe Glu

TYF Arg

Ala ser

Ala Asn
405
Ser val
420

Gilu Met

150
Asn

Pro
vai
Ala
Gly
230
Leu
Phe
Pro
val
Ala
310
His
Asn
Glu
Gly
LYS
330
Thr
val

Phe

Ser
His
Atla
ASD
215
val
Arg
Gly
ASD
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

Asp

val
Tyr
Arg
200
Thr
ITe
Lys
Arg
Ala
280
Ala
Glu
val
Gly
ey
360
Gly
Pro
Thr
Cys
Lys

Phe
Trp
185
Leu
Ile
Thr
Tyr
Thr
265
Ile
val
Ala
Gly
l.eu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

376247-034

Gly
170
Arg
Ala
Ala
Pro
ASp
250
Gly
Ile
Ile
Tle
Cys
330
Ala
His
Met
AsSp
Leu
410
Pro

Glu

155
Leu

Tyr
Arg
Gly
Ala
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
205
Gly
Phe

Lys

Pro Leu

Gly Glu

Glu Leu
205
Phe Phe
220
Lys Gly

Pro val

Thr Trp
Ser Lys
285
Gly Pro
300
Giu Phe

Ile Ala

Asn val

Glu
365
Leuy

Ala

Ala
380
Asn Leu

Leu Ile

Ile Leu

Ala Leu

Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Pro
l.eu
Arg
350
Arg
Glu
ser
Cys
Thr

430
ASp

Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Y5

160
Phe
Glu
Thr
Pro
Gin
240
ASp
val
Thr
Ser
Gly
320
Ala
Leu
ASh
val
Ser
400
Pro
Ala

val

435
Ala Glu

450

Phe

<210> 103
<211> 1362
<212> DNA
<213>

<220>
<223>

<400> 103

atgaacaaac
gatatgccga
atcgtggatg
gcgggettig
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggceccgtg
tttgcggaac
gegattctge
ggctttggce
attattagca
ccggaactga
ttrtaccgcgg
atgaacgaag

val Ala

cgcagagety
gcctgeatca
tgcatggeeg
atcataaagg
cgttttacgg
gcecegtttga
tggtgaaaat
tgacccgtty
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcetgeg
gtaccggcaa
gtaaaaacct
gcaaacgtrct
gcggeceatcco
gcctgygecga

440

Artificial Sequence

ggaaacgcget
gcgtggeacc
tcgttatcetyg
ccrgattgat
ccgtatgage
tagcggeegt
gcrgtggttt
gaacgcegtat
cgtgttiggc
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggage
aaccgegggt
ggaaaccgey
ggtgggrtgt
aaacgtgegt

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgegg
catggctcca
ctgecgetge
ggcgaaaccy
aaggaaggcg
gttatttcge
attccggtga
tgcgtgacct
ttttttcecgg
attgaagcga
gcgattgcge
cgtetggecc

445

variant of transaminase from v. fluvialis

atagcctgta
cccatggega
gcggectgty
cgcagtatga
tgatgctgtc
ccaacagcegg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgttttga

Page 78

tggctttacc
aggcccgtat
gaacatggtg
acgttttceg
tgaaaaactg
cagcgaagceg
accgcagaaa
cgcgagcatg
gcatctgacc
rgtegegegt
tgcgggettt
ctattttcag
agtgatttgc
cceggatgeg
gattctgggt
tccgeatggt
tgatgtggtg
agaacgtctg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080



aaacatatig
ctggaagcgg
gaacgtattyg
gtggttctgt
ctggaaaaag

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

<220>

<223>
<400>

Met
1
Tyr
val
Tyr
His
85
Gly
ser
Tyr
Trp
Thr
145
Thr
Leu
Thr
Ile
val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
ITe
Ala
Ile
Lys

385
Glu

Asn
Gly
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Arg
Gly
His
Gly
Gin
210
Met
Ile
val
Tyr
Gly
290
Arg
Thr
AsSp
Pro
Gly
370
AsSp

Arg

104
453
PRT _
Artificial Sequence

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn
115
Leu
Trp
Lys
Leu
Glu
195
LVS
Gly
Leu
ITe
Asp
275
Phe
Leu
Ala
val
Arg
355
Glu
LYS
Ile

cggaacgtcc
tgaaagataa
cgaacacctg
geeegeegtt
cgctggataa

376247-034
gaacattggc gaatatcgtg grattggctt tatgtgggcg 1140
agcgagcaaa goccogtttg atggcaacct gagegtgage 1200
caccgatctg ggectgattit geecgtocget gggccagage 1260
tattctgacc gaagcegcaga tggatgaaat gtitcgataaa 1320
agtgtttgcg gaagtggcgt aa 1362

variant of transaminase from v. fluvialis

104

Pro GlIn Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu
5

10 15

Thr Asp Met Pro Ser Leu His GIn Arg Gly Thr val val

20

25 30

Gly Glu Gly Pro Tyr Ile val Asp val His Gly Arg Arg

40 45

Ala Asn Ser Gly Leu Trp Asn Met val Ala Gly Phe Asp

55 60

Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro

70

75 80

Ala Phe Tyr Gly Arg Met Ser Asp GIn Thr val Met Leu

85

S0 95

Leu val Glu val ser Pro Phe Asp Ser Gly Arg val pPhe

100

105 110

Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu

120 125

His Ala ATa GTu Gly Lys Pro Gln Lys Arg Lys Ile Leu

Asn Ala Ty

135 140
r His Gly ser Thr Ala val Ser Ala Ser Met

150 155 160
Pro Tyr asn Ser val pPhe Gly Leu Pro Leu Pro Gly Phe

165

170 175

Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu

180

185 190

GIn phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr

200 205

Glu Gly Ala Asp Thr Ile Ala Gly phe Phe Ala Glu Pro

215 220

Ala Gly Gly val Ile ser Pro Ala Lys Gly Tyr Phe G'n
230 235 240
Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp

245

250 255

Cys Gly pPhe Gly Arg Thr Gly Asn Thr Trp Gly Cys val

260

Phe Thr Pro Asp Ala Ile Ile Ser Ser

265 270
Lys Asn Leu Thr
280 285

phe Pro val Gly Ala val Ile Leu Gly Pro Glu Leu Ser

295 300

Glu Thr Ala Ile Glu Ala ITe Glu Glu Phe Pro His Gly
310 315 320

Gly Gly His Pro val Gly C

325

ys Ala Ile Ala Leu Lys Ala
330 335

val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu

340

345 350

Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn

360 365

Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val

Ala Ser

375 380
Ala Pro Phe Asp Gly Asn Leu Ser val Ser

LyS
390 395 400

Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro

405

410 415
Page 79



420

376247-034
Leu Gly GIn Ser val val Leu Cys Pro Pro Phe Ile Leu Thr Giu Ala

425

430

GIn Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val

435
rhe Ala Glu
450

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

<220>
<223>

<400> 105

atgaacaaac
gatatgccga
atcgtggatyg
gcgggctttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgecegeatt
ctggeeegtyg
tttgcggaac
gcgattctge
gactttggec
attattagca
ccggaactga
tttaccgegg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattyg
gtggttctgt
¢tggaaaaag

105
1362
DNA

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

<220>
<223>

<400> 106
Met Asn Lys
1
Tyr

106
453
PRT

Gly Phe

Thr His
35
ASD

val

Leu
50
LYs

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Tyr Thr Asn

115
Leu

Trp pPhe

val Ala

cgcagagctg
gcetgeatca
tgcatggccy
atcataaagg
cgtttcatgg
gceccgtttga
tggtgaaaat
tgaccecgtty
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgcyg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggcececatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gceegeegtt
cgctggataa

GIn
5
Asp

Pro

Thr
20
Gly Glu

Ala Asn

Leu Itle

Ser
Met
Gly
Ser

AsSp

440

Artificiatl Seguence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgage
tagcggecgt
getgtggttt
gaacgcgtat
cgtgtitggc
tggcgaagaa
aaccattcag
tgggggcggt
caaatatgat
cacctggggc
aaccgegggt
ggaaaccgeg
ggtgggregt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgttigcg

Artificial sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55

Ala Ala

70

Phe
85
val

Ala

Leu
100
Ser Gly

His Ala

His
Glu
Ser

Ata

Gly Arg

val ser
Ala
120
Gly

Glu
Glu

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccy
gtgttttata
ctgcatgcgg
catggcgcca
ctgccgctge
ggcgaaaccyg
aaggaaggceg
gttattccac
attccggtga
tgcgtgacct
ttttttccgg
attgaagcga
gcgattgege
cgtetggecce
gaatatcatyg
gceccegtttg
ggcctgattt
gaagcgcaga
gaagtggcegt

Thr Arg Ala

10
Leu His Gln
25
Ile

val Asp

Trp Asnh Met
Gln
75

Asp

Lys Ala

Met Ser
90
Pro Phe
105

Asn

Asp

Asp Thr

Lys Pro Gin

445

variant of transaminase from v. fluvialis

atagcctgta
cccatggcga
geggectgtg
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgcggtgag
cgggetttet
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgttttga
gcattggcetrt
atggcaacct
gcegtecgat
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr
Thr
30

Gly

Arg Gly
His
45

Ala

val

val
60
Tyr

Gly

Glu Arg

Gin Thr val

ser Gly Arg
110
val Lys
125

Arg

Met

Lys Lys

Page 80

tggectttacc
aggcecgtat
gaacatggtg
acgttttccg
tgaaaaactg
cagcgaagceg
accgcagaaa
cgcgagceatg
gecatctgacc
tgtcgegegt
tgcgggettt
crtattticag
agtgatttgc
€ccggatgeg
gattctgggt
tcegeatggt
tgatgtggty
agaacgtctg
tatgtgggcg
gagcgtgagc
cggccagagce
gttcgataaa

Ser lLeu

val val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu

val phe

Met Leu

Ile Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1149
1200
1260
1320
1362



Thr
145
Thr
Leu
Thr
Ile
val
225
Ala
Glu
Thr
Ala
Lvs
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Ile

Gin

130
Arg

Gly
His
Glu
Gin
210
Met
Ile
val
TYr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Trp
Lys
Leu
Glu
195
Lys
Gly
Leu
Ile
ASD
275
Phe
L.ey
Ala
val
Arg
355
Glu
Lys
Ile
Gln

ASp

Asn
Pro
Thr
180
GlIn
Glu
Gly
Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
rhe
Tyr
Ala
Ala
ser

420
Glu

Ala
Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
APrg
Ser
ASnh
405
val

Met

Tyr
150
Asn
Pro
val
Ala
Gly
230
Ley
Phe
Pro
val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
val

Phe

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

Leu

ASp

Gly
val
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
val
Gly
L.ey
360
Gly
Pro
Thr
Cys

Lys

Ala
Phe
Trp
185
Leu
Ite
Pro
Tyr
Thr
265
Ile
val
Ala
Gly
Leu
345
Lys
Phe
Phe
ASp
Pro

425
Leu

376247-034

Thr
Gly
170
Arg
Ala
Ala
Pro
Asp
250
Gly
Ile
Ile
Iie
Cys
330
Ala
Mis
Met
AsSp
ley
410
Pro

Glu

Ala
155
teu
Tyr
Arg
Gly
Ala
235
Ile
Asn
Ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Phe

LYS

140
val

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

Ala

Ser
Leu
Glu
Leu
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
Leu
Leu
Ile
[eu

Leu

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

430
Asp

Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
l.eu
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

LysS

Met
160
Phe
Glu
Thr
Pra
Gln
240
ASp
val
Thr
Ser
Gly
320
Ala
Leu
Asn
val
Ser
400
Pro
Ala

val

435
Ala Glu

450

Phe

107
1362
DNA

<Z210>
<211>
<212>
<213>

<220>
<223>

<400> 107
atgaacaaac
gatatgccga
atcgtggatg
gcgggerttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggccecgtg
tttgcggaac
gegattctge
ggctttggcc
attattagca
ccggaactga

val Ala

cgcagagcetg
gcctgeatca
tgcatggecg
atcataaagg
cgttttacgg
gccegtttoga
tggtgaaaat
tgacccgtty
cgtataacag
attggcgtta
aactggaaga
cggtgatggyg
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct

440

Artificial sequence

ggaaacgegt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgage
tagcggecgt
gcrgtggrtt
gaacgcgtat
cgtgtttggc
tggcgaagaa
aaccattcag
tgegggeggt
caaatatgat
cacctggggce
aaccgegggt
ggaaaccgcyg

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
grgttttata
ctgcatgcegy
catggcgeca
ctgcecgetge
ggcgaaaccyg
aaggaaggey
gttattccgc
attccggtga
tgcgtgacct
ttrtttccgg
attgaagcga

445

variant of transaminase from v. fluvialis

atagcctgta
cccatggcga
gcggectgty
cgcagtatga
tgacgetgtc
ccaacagcegg
cggaaggcaa
ccgeggtgag
cgggettrtet
aagaacagtt
cggataccat
cggcgaaagy
tcagcgatga
atgattttac
taggcgeagt
tcgaagaatt

Page 81

tggctttace
aggcccgtat
gaacataggtg
acgtttteeg
tgaaaaactg
cagcgaageg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtegegegt
tgcgggettt
ctattttcag
agtgatttgce
cccggatgcy
gattctgogt
tccgeatggt

60

120
180
240
300
360
420
480
340
600
660
720
780
840
900
960



376247-034
tttaccgegg geggecatce ggtgggttgt gegatagege tgaaagcgat tgatgtggtg 1020
atgaacgaag gcctggecga aaacgtgogt cgtctggeee cgegtittga agaacgtctg 1080
aaacatattg cggaacgtcc gaacattggce gaatatcgtg gcattggett tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa gecccatttg atggcaacct gagcgtgage 1200
gaacgtattg cgaacacctg caccgatctg ggcctgattt geccgtccgig tggccagage 1260
gtggttetgt geeegecgtt tattctgace gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctyggataa agtgtttgeg gaagtggegt aa 1362

<210> 108
<211> 453
<212> PRT
<213> Artificial Seguence

<220> . . oo
<223> variant of transaminase from v. fluvialis

<400> 108
Met Asn Lys Pro g?n Ser Trp Glu Thr Qgg Ala Glu Thr Tyr Ser Leu
i 15
Tyr Gly phe ghr Asp Met Pro Ser Leu His GlIn Arg Gly Thr val val
0 25 30
val Thr ggs Gly Glu Gly Pro Tér Ile val Asp val His Gly Arg Arg
4 45
TYF Egu Asp Ala Asn Ser ggy Leu Trp Asn Met gg1 Ala Gly Phe Asp
His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gin Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala gge Tyr Gly Arg Met Ser Asp Gin Thr val Thr Leu
90 95
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly Ala Thr Ala val ser Ala Ser Met
145 150 . 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr Glu Glu GIn Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
1le GIn Lys Glu Gly Ala Asp Thr 1le ala Gly Phe Phe Ala Glu Pro
210 215 220
val Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys Gly Tyr Phe Gln
225 230 235 240
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
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 %er Lys Asn Leu Thr
. 275 280 285
Ala Gly pPhe Phe Pro val Gly aAla val Ile Leu Gly Pro Glu Leu Ser
290 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala IT1e Glu Glu Phe Pro His Gly
305 310 315 320
Phe Thr Ala 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 lLeu
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 ¥le Gly pPhe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Sser
385 390 395 400
Page 82

Glu val Ile



376247-034
Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405

410

415

cys Gly GlIn ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala

420

425

430

GIn Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Vval

435
phe Ala Glu
450

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

109
1362
DNA

<220>
<223>

<400> 109
atgaacaaac
gatatgccga
atcgtggatyg
gcgggetilg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
cgeecgeatt
ctggeccecgty
tttgcggaac
gcgattctge
ggctttggec
attattagca
ccggaactga
tttaccgegy
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

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

<220>
<223>

<400>
Met
1

TYr

1190
453
PRT

110
ASNn Lys

Gly Phe
His
35

ASp

val Thr

Tyr Leu

50

His Lys Gly

65

Gly Tyr His

Ser Glu Lys

Tyr Thr Asn

val Ala

cgcagagctyg
gcctgeatca
tgcatggecey
atcataaagg
cgtttcatgg
geceegtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggeeatec
gcetggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gccecgeegtt
cgctggataa

Pro Gin Se
5

Thr
20
Gly

AsSp Me

Glu Gl

Ala Asn Se

teu Ile As
70
Phe Hi
85

val

Ala

Leu Gl

100
Ser

Gly se

440

Artificial Sequence

ggaaacgcgt
gcgtggeacc
tecgttatctg
cctgattgat
ccgtatgagce
tagcggecgt
gctgtggttt
gaacgcgtat
cgigtttggc
tggcgaagaa
aaccattcag
tgcgggcggt
caaatatgat
cacctgggac
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgrgegt
gaacattggc
agcgagcaaa
caccgatctyg
tattctgacc
agtgtttgcg

artificial Sequence

rTrp Glu

t Pro ser

Pro Tyr
40

Leu

y

rGly

55

Ala Ala

p

s Gly Arg

u val Ser

r Glu Ala

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccy
gtgttttata
ctgcatgegy
catggctccea
ctaccgctge
ggcgaaaccg
d4aggaaggeg
gttattccge
attceggtga
tgcgtgacct
ttttttccgg
attgaagcga
gcgattgcge
cgtctggecc
gaatatcgtyg
gcececegttig
ggcctgattt
gaagcgcaga
gaagtggcot

Thr Arg Ala

10
Leu His GIn
25
Ile

val Asp

Trp AsSn Met
Gln
75

Asp

Lys Ala

Met Ser
90
Pro Phe
105

Asn

Asp

Asp Thr

445

variant of transaminase from v. fluvialis

atagcctgta
cccatggega
gcggectgty
cgcagtatga
tgatgctgtc
ccaacagcegyg
cggaaggcaa
€cgcggtgag
cgggetttct
aagaacagtt
cggataccat
€ggcgaaagyg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgtttrtga
gcattggett
atggcaacct
gccgtecgac
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr
Thr
30

Gly

Arg Gly
His
45

Ala

val

val
60
Tyr

Gly

Glu Arg

Gin Thr val

ser Gly Arg

110
Lys

Met val

page 83

tggctttace
aggccecgtat
gaacatggtg
acgttttceg
tgaaaaactg
cagcgaageg
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgegegt
tgcgggcttt
ctattttcag
agtgatttgc
cceggatgeg
gattctgggt
tccgcatggr
tgatgtggty
agaacgtctg
tatgtgggey
gagcgtgage
cggccagage
gttcgataaa

Ser Leu

val val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu

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
Thr
145
The
Leu
Thr
Ile
val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
ITe
Lys
385
Glu
Thr
GIn

phe

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

Phe
130
Arg
Gly
Mis
Glu
Gin
210
met
Ile
val
Tyr
Gly
290
Arg
Thr
AsSp
Pro
Gly
370
ASD
Arg
Gly
MetT

Ala
450

<220>

<223>
<400>

115
Leu

Trp
Lys
l.euy
Glu
145
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Ala
val
Arg
355
Glu
Lys
Ile
GlIn
AsSp

435
Glu

111
1362
DNA
Artificial Sequence

atgaacaaac
gatatgccga
atcgtggaty
gcgggettig
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggeaaac
tgcecgeatt
ctggececgtyg
tttgcggaac
gcgattctgce
ggctttggec

His
Asn
Pro
Thr
180
Glin
Glu
Ala
Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

val

Ala
Ala
Tyr
165
Arg
Phe
Gly
Gly
Iie
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
val
Met

Ala

cgcagagety
gcctgcatca
tgcatggeeg
atcataaaqgg
cgttttacgg
gccegtrtga
tggtgaaaat
tgaccegtty
cgtataacag
attggegtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggcaa

Ala
Tyr
150
Asn
Pro
val
Ala
Gly
230
Ley
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
AsSp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

Asp

120
Gly

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

Lys
440

ggaaacgcgt
gcgtggcacc
tcgttatcty
cctgattgat
ccgtatgage
tagcggeegt
getgtggttt
gaacgcgtat
cgtgtttggc
tggcgaagaa
aaccattcag
tgcgggeggt
Caaatatgat
cacctggggce

Lys
ser
Phe
Trp
185
Leu
Ile
Pro
Tyr
Thr
265
Ile
val
Ala
Gly
Leu
345
LYS
Phe
Phe
AsSp
Pro

425
Leu

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcegaaag
gatcagaccg
gtgttttgta
ctgcatgegg
catggegtga
ctgccgetygce
ggcgaaaccy
aaggaaggcg
gttattccge
attccggtga
tgcgtgacct

376247-034

Pro Gln Lys
140
Thr Ala val
155
Gly Leu Pro
170
Arg Tyr Gly

Ala Arg Glu

Ala Gly Phe
220
Pro Ala Lys
235
Asp Ile Pro
250
Gly Asn Thr

Ile Ser Ser

Ite Leu Gly
300

ITe Glu Giu

315

Cys Ala Ile

330

Ala Glu Asn

His Ile Ala

Met Trp Ala
380
Asp Gly Asn
395
Leu Gly Leu
410
Pro Phe Ile

Glu Lys Ala

variant of transaminase from v. fluvialis

111

Page B84

125
Arg

Ser
l.eu
Glu
Leau
205
Phe
Gly
val
Trp
LYys
285
Pro
Phe
Ala
val
Glu
365
Lewl
Leu
Ile
Leu

Leu
445

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

430
ASp

atagcctgta
cccatggcga
gcggectgtg
cgcagtatga
tgatgctgtce
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cggcgaaagg
tcagegatga
atgattttac

Ite
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
l.eu
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

tggctttacce
aggcccgtat
gaacatggtg
acgttttceg
tgaaaaacty
cagcgaagey
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgegegt
tgegggettt
ctattttcag
agtgatttgce
cccggatgeg

Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
ASP
val
Thr
Ser
Gly
320
Ala
Leu
Asn
va'l
Ser
400
Pro
Ala

val

60

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



376247-034
attattagca gtaaaaacct aaccgcgggt ttttttccgg taggcgeggt gattctgggt 900
ccggaactga gcaaacgtct ggaaaccgeg attgaagcega tcgaagaatt tcegeatggt 960
tttaccgegy geggecatce ggtgggttgt gegattgege tgaaagcgat tgatgtggtg 1020
atgaacgaag gcctggccga aaacgtgegt cgtctggece cgegttttga agaacgtetg 1080
aaacatattg cggaacgtcc gaacattggc gaatatcgtg geattggett tatgtgggeg 1140
ctggaagcgg tgagagataa agcgagcaaa gocccgtttg atggcaacct gagcgtgage 1200
gaacgtattg cgaacacctg caccgatctg ggectgatit gecgtccgtyg tggccagage 1260
gtggttctgt gcccgcegtt tattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgttigcg gaagtggegt aa 1362

<210> 112
<211> 453
<212> PRT
<213> Artificial Seguence

<220> . . : oy
<223> variant of transaminase from v. fluvialis

<400> 112
yet Asn Lys Pro Gln Ser Trp Glu Thr ?rg Ala Glu Thr Tyr Ser Leu
5 0 15
Tyr Gly Phe ;gr Asp Met Pro Ser Leu His GIn Arg Gly “;“Br val val
25
val Thr ggs Gly Glu Gly Pro Tgr ITe val Asp val His Gly Arg Arg
4 45
Tyr kgu Asp Ala Asn Ser géy Leu Trp Asn Met Vg] Ala Gly pPhe Asp
6
His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala Phe Tyr Gly Arg Met Sgr Asp Gln Thr val get Leu
&5 5
Sser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
cys Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr 61y Lys Pro Tyr Asn Ser val phe Gly Leu Pro Leu Pro Gly Phe
: 165 170 175
Leu HMis Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr Glu Glu Gln pPhe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
ITe GIn Lys Glu Gly Ala Asp Thr ITe Ala Gly Phe Phe Ala Glu Pro
210 215 220
val Met Gly Ala Gly Gly val Ile pro Pro Ala Lys Gly Tyr Phe Gln
225 230 235 240
Ala ITe Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
Glu val 1le cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val
260 265 270
Thr Tyr Asp Phe Thr Pro Asp Ala ITe 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
250 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Pro His Gly
305 310 315 320
phe Thr ala Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala
325 330 335
ITe 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
I1e Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Page 85



376247-034

Arg Asp Lys Ala Ser Lys Ala pPro Phe Asp Gly Ash 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
cys Gly GIn Ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
GIn Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
phe Ala Glu val Ala
450
<210> 113
<211> 1362
<212> DNA
<213> Artificial Seguence
<220>
<223> variant of transaminase from v. fluvialis
<400> 113
atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagectgta tggetttacce
gatatgccga gcctgeatca gogtggcacc gtggtggtga cccatggcga aggeccgtat
atcgtggatg tgcatggocg tcgttatctg gatgcgaaca geggectgct taacatggty
gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgtitteceg
ggctatcatg cgttttacgg ccgtatgage gatcagaccg tgatgctgtc tgaaaaactg
gtggaagtga gcccgtttga tagcggecgt gtgttttata ccaacagcgg cagcgaageg
aacgatacca tggtgaaaat gctgtggtit ctgcatgegg cggaaggcada accgcagaaa
cgtaaaattc tgacccgttg gaacgcgtat catggcgtga ccgeggtgag cgcgageaty
accggcaaac cgtataacag cgtgtttgge ctgecgctge cgggetttet geatctgacce
tgeccgcatt attggegtta tggcgaagaa ggogaaaccg aagaacagtt tgregedacgt
ctggcccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgegggcetit
tttgcggaac cggtgatggg tgcggycggt gttattccge cggcgaaagg ctattttcag
gcgattctge cgatcctgeg caaatatgat attccggtga tcagcgatga agtgatttge
ggctttggec gtaccggcaa cacctgggge tgcgtgacct atgattttac cccggatgeg
attattagca gtaaaaacct aaccgcgggt ttttttcegg taggcgeggt gattctggot
ccggaactga gcaaacgtct ggaaaccgceyg attgaagcga tcgaagaatt tccgcatggt
tttaccgegg geggecatec ggtgggttgt gcgattgege tgaaagcgat tgatgtgotyg
atgaacgaag gcctggecga aaacgtgegt cgtctggoecc cgogttttga agaacgtctg
aaacatattg cggaacgtcc gaacatiggc gaatatcgtg gcattggett tatgtgggeg
ctggaagcgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagegtgage
gaacgtattg cgaacacctg caccgatctg ggcectgattt gecgtcegtg tggccagage
gtggttctgt gcccgecgtt tattctgacce gaagcgcaga tggatgaaat gcetcgataaa
ctggaaaaag cgctggataa agQtgtttgcg gaagtggegt aa
<210> 114
<211> 453
<212> PRT
<213> Artificial Sequence
<220>
<223> variant of transaminase from v. fluvialis
<400> 114
Tet AsSn Lys Pro ng Ser Trp Glu Thr Agg Ala Glu Thr Tyr igr Leu
i
Tyr Gly Phe Thr Asp Met Pro Ser Egu His GIn Arg Gly ggr val val
20
val Thr ?gs Gly Glu Gly Pro T%F Ile val Asp val His Gly Arg Arg
4 45
Tyr %gu Asp Ala Asn Ser ggy Leu Leu Asn Met g%1 Ala Gly Phe Asp
His Lys Gy Leu Ile Asp Ala Ala Lys Ala Gin Tyr Giu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala g?e Tyr Gly Arg Met 38r Asp GlIn Thr val Met Leu
95
Ser Glu Lys teu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe

Page 86

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



Tyr
Trp
Thr
145
Thr
Leu
Thr
Ile
val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
ITe
Ala
Ile
Lys
385
Glu
Cys
Gin

Phe

Thr
Phe
130
Arg
Gly
His
Glu
Gln
210
Met
Ila

val

Tyr

Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

Ash
115
Ley
Trp
LysS
Ley
Glu
195
Lys
Gly
ey
Ile
ASp
275
rPhe
Leu
Ala
val
Arg
355
Glu
LyS
Ile
Gin
ASp

435
Giu

100
Ser

His
Asn
Pro
Thr
180
Gin
Glu
Ala
Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
rPhe
Tyr
Ala
Ala
Ser
420
Glu

val

Gly
Ala
Ala
TYyr
165
Cys
phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
AsSn
405
val

Met

Ser
Ala
Tyr
150
Asn
Pro
va'l
Ala
Gly
230
Leu
Phe
Pro
val
Ala
310
His
Asn
Glu
Gly
LYsS
390
Thr
val

Leu

Glu
Glu
135
His
ser
His
Ala
Asp
215
val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
cys
Leu

ASp

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

Lys
440

105
Asn

Lys
val

Phe

Trp
185
Leu
Ile
Pro
Tyr
Thr
265
Ile
val
Ala
Gly

Leu
345

Lys

Phe
Phe
Asp
Pro

425
Leu

376247-034

Asp Thr

Pro Gln

Ala
155
Leu

Thr

Gly
170
Arg Tyr

Ala Arg

Ala Gly
Ala
235
Ile

Pro

ASp
250
Gly Asn

Ile ser

ITe Leu
Glu
315
Ala

Ile

Cys
330
Ala Glu

His 1le

Met Trp
Gly
395
Gly

ASp

Leu
410
Pro Phe

Glu Lys

Met
Lys
140
val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
sSer
Gly
300
Glu
Ile
ASn
Ala
Ala
380
Asnh
i.eu
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

Ley
445

110
LyS

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

430
ASp

Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
LysS
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

l.euy
Leu
Met
160
Phe
Glu
Thr
Pro
Gin
240
Asp
val

Thr
ser
Gly
320
Ala
l.ey
Asn
val

Ser
400
Pro

Ala

val

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

<220>
<223>

<400> 115

atgaacaaac
gatatgccga
atcgtggaty
gcgggettty
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgeecgeatt
ctggcecegtg
tttgcggaac

115
1362
DNA

cgcagagetg
gcctgeatcea
tgcatggecy
atcataaagg
cgtrtracgg
gcecegtitga
tggtgaaatt
tgacccgttg
cgtataacag
attggegtta
aactggaaga

cggtgatggg

Artificial Sequence

ggaaacgcgt
gcgtggeacce
tcgttatety
cctgattgat
ccgtatgage
tagcggeegt
gctgtggtrtt
gaacgcgtat
cgtgtttgge
tggcgaagaa
aaccatrtcag
tgcgggeggt

gcggaaacct
gtggtygtga
gatgcgaaca
gcggcgaaag
gatcagaccyg
gtgttttata
ctgcatgcegyg
catggegtga
ctgeegetge
ggcgaaaccyg
aaggaaggcg
gttattccge

variant of transaminase from v. fluvialis

atagcctgta
cccatggega
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggctttet
aagaacagtt
cggataccat

cggcgaaagg

page 87

tggctttacc
agaccegiat
taacatggty
acgtrrtccy
tgaaaaactyg
cagcgaageg
accgcagaaa
cgcgagcatg
gecatetgacc
tgtecgegegt
tgcgggettt
ctattttcay

60
120
180
240
300
360
420
480
540
600
660
720



376247-034
gcgattctge cgatectgeg caaatatgat attccggtga tcagcgatga agtgatttge 780
ggctttggee gtaccggcaa cacctggggce tgegtgacgt atgattttac cccggatgeg 840
attattagca gtaaaaacct aaccgegggt ttttttocgy taggegeggt gattctgggt 900
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tccgeatggt 960
tttaccgegyg goggecatce ggrgggttgt gogattgcge tgaaagcgat tgatgtggtg 1020
atgaacgaag gectggecga aaacgtgegt cgtetggece cgegttittga agaacgtotg 1080
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gcattggett tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgagce 1200
gaacgtattg cgaacacctg caccgatctg ggectgattt gccgtccgtg tggeccagage 1260
gtggttctgt geecgeegtt tattctgace gaagegcaga tggatgaaat gticgataaa 1320
ctggaaaaaqg cgctggataa agtgtttgeg gaagtggegt aa 1362

<210> 116
<211> 453
<212> PRT
<213> Artificial Seguence

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

<400> 116
Met Asn Lys Pro Gin Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu
1 5 10 15
Tyr Gly phe ;gr Asp Met Pro Ser Egu His Gin Arg Gly ghr val val
: 0
val Thr ggs Gly Glu Gly Pro z5r Ile val Asp val ggs Gly Arg Arg
Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met val Ala Gly Phe Asp
50 55 60
His Lys Gly Leu ITe Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala gge Tyr Gly Arg Met ggr Asp GIn Thr val ggt Leu
Ser Glu Lys teu val Glu val Ser pro Phe Asp Ser Gly Arg val phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Leu Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu
130 135 1490
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asnh Ser val pPhe 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
ITe GIn 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 Pro Pro Ala Lys Gly Tyr Phe Gln
225 230 235 240
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
Glu val 1Ihe 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 Giu Glu Phe Pro His Gly
305 310 315 320
Phe Thr Ala 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
Page 88



Ile Gly
370
Lys Asp
385
Glu Arg

Cys Gly

Gln Met

Ala
450

Phe

<210>
<211>
<Z212>
<213>

<220>
«<223>

<400>

Glu
Lys
I'le
Gln
Ash

435
Glu

117
1362
DNA
artificial Sequence

atgaacaaac
gatatgccga
atcgtggatg
gcgggettty
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggeeegtg
tttgcggaac
gcgattctgc
ggctttggcc
attattagca
ccggaactga
ttcacegegy
atgaacgaag
aaacatattg
ctggaagcegg
gaacgtattg
gtggttctgt
ctggaaaaag

<210> 118
<211> 453
<212> PRT
<213> artificial sequence

<220>

Tyr
Ala
Ala
Ser
420
Glu

val

Arg
Ser
Asn
405
val
Met

Ala

cgcagagctg
gcctgceatca
tgcatggecy
atcataaagg
cgttrtacgyg
gececegtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggegtta
aactggaaga
cggtgatggyg
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatcc
gectggecga
cggaacgtec
tgaaagataa
cgaacacctg
geecgeegtt
cgectggataa

Gly
Lys
390
Thr
val

Phe

Ile
375
Ala
Cys
L.el

Asp

Gly
Pro
Thr
Cys

Lys
440

ggaaacgcegt
gcgtggeacc
tcgttatctg
cctgattgat
ccgtatgage
tagcggeegt
gctgtggttt
gaacgcgtat
cgtgtrtggc
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctygggc
aaccgegggr
ggaaaccgeyg
ggtgggtigt
aaacgtgcgt
gaacattggce
agcgagcaaa
caccgatcrg
tattctgacc

agtgtttgcg gaagtggegt

Phe
Phe
ASp
Pro

425
Leu

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgegg
catggcgtga
ctgccgetge
ggcgaaaccy
aaggaaggcg
gttattccge
attcecggtga
tgegtgacct
ttttttccgy
gttgaagecga
gcgattgege
cgtctggecc
gaatatcgtg
gcceegtttg
ggectgattt
gaagcgcaga

376247-034

Met Trp Ala
380

Asp Gly Asn

395

Leu Gly Leu

410

Pro Phe Ile

Glu Lys Ala

variant of transaminase from v. fluvialis

117

ga

<223> variant of transaminase from v. fluvialis

<400> 118

MetT
1
Tyr

Asn
Gly
val Thr
Leu

50
Lys

Tyr

His
65

Gly Tyr

Lys
Phe

His
35

Asp

Gly

His

Pro
Thr

20
Gly

Leu

Ala

Glin
5

AsSp
Glu

Ala Asn

Ile

Phe

Ser
Met
Gly
ser
Asp

70
Tyr

Trp
Pro
Pro
Gly
55

Ala

Gly

Glu
Ser
Tyr
40

Leu
Ala

Arg

Thr
Leu
25

Ile
Trp
Lys

Met

Arg Ala Glu
10
His GIn Arg

val Asp val
val
60

Tyr

Asn Met
GIn
75
Ser Asp GIn
Page 89

Ala

Leu
Leu
Ile
Leu

Leu
445

Thr
Gly
His
45

Ala
Glu

Thr

Glu
ser
Cys
Thr

430
Asp

atagccigta
cccatggega
gcggectgty
cgcagtatga
tgatgctgtc
ccaacagegy
cggaaggcaa
ccgcggtgag
cgggcttict
aagaacagtt
cggataccat
cggcgaaagyg
tcagcgatga
atgattttac
taggcgeggt
ccgaagaatt
tgaaagcgat
cgcgttttga
gcattggctt
atggcaacct
gcegtecget
tggatgaaat

Tyr
Thr
30

Gly
Gly
Arg

val

Ala val

val ser
400
Arg Pro
415
Glu Ala

Lys val

tggctttacc
aggccecgtat
gaacatggtg
acgttticeyg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgegegt
tgegggettt
ctartttcag
agtgatttgc
cccggatgeg
gattctgggt
ceccgeacggt
tgatgtrggtg
agaacgtctg
tatgigggcyg
gagcgtgagce
gggccagage
gttcgataaa

Ser Leu

val val

Arg Arg

Phe Asp

Phe Pro
80

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



Ser Glu Lys

Tyr Thr Asn
115
Phe Leu
130

Arg

Trp

Thr
145
Thr

Trp

Gly Lys

Leu His Leu
Glu
195

Lys

Thr Glu
Gln
210
Met

Ile

val
225
Ala

Gly

ITe Leu

Glu val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
LyS Arg Leu
305
rhe

Thr Ala

Ile Asp val

Ala Pro

Arg
355

ile Gly Glu
370

LySs Asp

385

Glu

Lys

Arg Ile

Leu Gly G1In

Gin Met Asp
435
phe Ala Glu

- 450

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

<220>

119
1362
DNA

85
Leu val
100
ser Gly

His ala

Asn Ala

Glu
Ser
Ala

Tyr

val Sser

Ala
120
Gly

Glu

Glu
135

His Gly

150

Pro Tyr
165
Thr Cys
180

GIn phe

Glu Gly

Ala Gly

Asn
Pro
vai
Ala

Gly

Ser val

His Tyr
Ala Ar
200
Asp Thr
215

val ITe

230

Ile
245
Gly

Pro

cys
260
Phe Thr

Phe Pro

Glu Thr

Leu
Phe
Pro
val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

ASp

Gly
295

val 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
Galy

Arg

Ile
375

Ala Pro

390

Ala Asn
405
Ser val
420
Glu Met

val Ala

Thr
val

Phe

Cys Thr

Leu Cys

ASp LYS

440

Artificial Sequence

g Leu

376247-034

a0
Pro Phe
105

Asn

ASD

Asp Thr

Lys Pro Gln
Ala
155

Leu

val Thr

Phe Gly
170
Trp Arg

185

Tyr

Ala Arg

ITe Ala Gly
Ala
235

Ile

Pro Pro

Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile ser

val Ile Leu
Glu
315

Ala

Ala Thr

Gly Cys

330
Leu Ala Glu
345
Lys

His Ile

Phe Met Trp

Phe Gly
393
Gly

ASp

Leu
410
Pro

Asp
Pro Phe
425
ey

Giu Lys

ser Gly Arg
110
val Lys
125

Arg

Met

Lys
140
val

Lys

Ser Ala

Pro Leu Pro
Glu
190

Glu

Gly Glu

Glu Leu

205

Phe Phe Ala

220

Lys Gly Tyr

Pro val Ile

Thr Trp Gly

270
Asn

ser Lys

285

Gly Pro Glu

300
Glu

rPhe Pro

ITe Ala Leu

Asn val Arg
350
Glu Arg
365

Leu

Ala

Ala Glu

380
Asn

Leu Ser

Leu T'le Cys

Ile Thr
430
Asp

Leu

Ala Leu

445

<223> variant of transaminase from v. fluvialis

<400> 119

atgaacaaac
gatatgccga
atcgtggatg
gcgggerttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaatic
accggcaaac
tgceegeatt

cgcagagctg
gcectgeatca
tgcatggecg
atcataaagg
cgttttacgy
gcecgtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtta

ggaaacgcgt
gcgtggeacc
tcgttatetg
cctgattgat
ccgtatgagc
tagcggeegt
gctgtggttt
gaacgcgtat
cgtgtttgoc
tggcgaagaa

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgatttata
ctgcatgcegg
catggcegtga
ctgcegetge
ggcgaaaccg

atagcctgta
cccatggega
gcggectygty
cgcagtatga
tgatgctgtc
ccaacagcgy
cggaaggcaa
ccgeggtgag
cgggetttet
aagaacagtt

page 90

95
val Phe

Met Leu

Ile Leu

Ser Met
160
Gly Phe
175
Gly Glu

Glu Thr

Glu Pro

Gln
240
Asp

Phe

ser
255
Cys val

Leu Thr

Leu ser

His Gly
320
Ltys Ala
335
Arg Leu

Pro Asn

Ala val

val Ser
400
Arg Pro
415
Glu Ala

Lys

tggctitacc
aggcccgtat
gaacatggtg
acgtttteeg
cgaaaaactg
cagcgaageg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgegegt

60

120
180
240
300
360
420
480
540
600



. 376247-034
ctggcecgtyg aactggaaga aaccattcag aaggaaggcg cggataccat tgegggottt 660
tttgcggaac cggtgatggg tgcegggeggt gttattccge cggcgaaagg ctattttcag 720
gcgattctge cgatcctgeyg caaatatgat attceggtga tcagcgatga agtgatitgce 780
ggetttggee gtaccggcaa cacctgggge tgcgtgaccet atgattttac cccggatgeyg 840
attattagca gtaaaaacct aaccgcgggt ttttttccgg taggegeggt gattctgggt 900
ccggaactga gcaaacgtct ggaaaccgcg attgaagega tcgaagaact cccgcatggt 960
tttaccgcgg goggccatcc ggtgggttgt gcgattgcge tgaaagegat tgatgtggtg 1020
atgaacgaag gcctggccga aaacgtgegt cgtotggoece cgegttttga agaacgtctg 1080
aaacatatty cggaacgtcc gaacattggc gaatatcgtg gcattggctt tatgtgggeg 1140
ctggaagegg tgaaagataa agcgagceaaa gecccogtttg atggeaacct gagegtgage 1200
gaacgtattg cgaacacctg caccgatctg ggoctgattt gecgtecget gggoecagage 1260
gtggttctygt gecegeegtt tattctgacc gaagegcaga tggatgaaat gitcgataaa 1320
ctggaaaaag cgctggataa agtgttigcg gaagtggogt aa 1362

<210> 120
<211> 453
<212> PRT
<213> Artificial Seguence

<220> . ) o
<223> variant of transaminase from v. fluvialis

<400> 120
Met Asn Lys Pro g?n ser Trp Glu Thr Agg Ala Glu Thr Tyr Ser Leu
1 1 15
Tyr Gly pPhe Egr Asp Met Pro Ser Egu His GIn Arg Gly Thr val val
30
val Thr His Gly Glu Gly Pro T5r Ile val Asp val z;s Gly Arg Arg
35 4
Tyr Egu Asp Ala Asn Ser Gly Leu Trp Asn Met gg1 Ala Gly phe Asp
55
His Lys Gly Leu ITe Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala g?e Tyr Gly Arg Met ggr Asp GIn Thr val Met Leu
95
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Ile
100 105 110
Tyr Thr Asn ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val ser Ala Ser Met
145 150 155 160
Thr GTy Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr GTu Glu GIn Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
ITe 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 ITe Pro Pro Ala Lys Gly Tyr Phe Gln
225 230 235 240
Ala ITe Leu Pro ITe Leu Arg Lys Tyr Asp ITe Pro val Ile Ser Asp
245 250 255
Glu val 1Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val
260 265 270
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 1Ile Leu Gly Pro Glu Leu Ser
290 295 300
Lys Arg Leu Giu Thr Ala Ile Glu Ala Ile Glu Glu Leu Pro His Gly
- 305 310 315 320
Phe Thr Ala 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
Page 91

Thr Tyr



Ala Pro Arg

355

Ile Gly GTu
370

LYS ASD

385

Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435

Ala Glu

450

Phe

<210> 121
<211> 1362
<21Z2> DNA

Phe
Tyr
Ala
Ala
Ser
420
Giu

val

Glu
Arg
Ser
Asn
405
val
Met

Ala

Glu
Gly
LYS
390
Thr
val

Phe

Arg
Ile
375
Ala
Cys
Leu

Asp

<213> Artificial Sequence

<220>

Leu
360
Gly
Pro
Thr
cys

Lys
440

376247-034
Lys His Ile Ala

Ala
380
ASn

Phe Met Trp

Phe Gly
395
Gly

Asp

Leu
410
Pro

ASp Leu

Pro Phe Ile

425

Leu Glu Lys Ala

<223> variant of transaminase from v. fluvialis

<400> 121
atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatg
gtggaagtya
aacgatacca
cgtaaaattc
accggeaaac
tgcccgeatt
ctggcccgtg
tttgcggaac
gcgattctge
ggctrtggec
attattagca
ccggaactga
tttaccgegg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

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

<220>
<223>

<400> 122
?et Ashn LYyS
Tyr

122
453
PRT

Gly Phe

Thr His
35

Leu Asp

50

Lys Gly

val
Tyr

His

cgcagagcty
gcctgeatca
tgcatggecey
atcataaagg
cggcatacgg
gccegtttga
tggtgaaaat
tgaccegtygyg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcetgeg
graccggcaa
gtaaaaacct
gcaaacgict
gcggeceatcce
gectggecga
cggaacgtcce
tgaaagataa
cgaacacctg
gccegeegrt
cgctggataa

Artificial sequence

ggaaacgcegt
gcgtggeacc
tcgttatctg
cctgattgat
ccgtatgagce
tagcggcogt
gctgtggtt
gaacgcgtat
cgtgtttgyc
tggcgaagaa
aaccattcag
tgcgggcgat
caaatatgat
cacctggggc
aaccgcgggt
ggaaaccgcg
ggtgggtrgt
aaacgtgegt
gaacattggc
agcgagceaaa
caccgatctyg
tattctgacc
agtgtttgcg

Pro GlIn Ser Trp Glu

Thr Asp Met Pro Ser
20

Gly Glu Gly Pro Tyr
40

5

Ala Asn Ser ggy Leu

Leu Ile Asp Ala Ala

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccy
gtgttttata
ctgcatgcgg
catggcgcca
ctgeegetge
ggcgaaaccyg
aaggaaggcg
gttattccac
attccggtga
tgcgtgacct
tEtttttcegg
attgaagcga
gcgattgege
cgtctggecec
gaatatcgtg
gccecegtrtg
ggcctgattt
gaagcgcaga
gaagtggcgt

variant of transaminase from v, fluvialis

Thr Arg Ala Glu
10

Leu His Gln

25

ile val Asp

Arg
val
val

60
Tyr

Trp Asn Met

Lys Ala Gln
pPage 92

Glu
365
Leu
L.eu
ile
Leu

Leu
445

Thr

Arg
Glu
Ser
Cys
Thr

430
Asp

atagcctgta
cccatggega
gcggectgilg
cgcagtatga
tgatgctgtc
ccaacagegg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgttttga
gecattggcett
atggcaacct
gccgtccget
tggatgaaat
aa

Tyr

Gly Thr
30

His
Ala

Glu

Gly
Gly
Arg

Pro Asn

Ala val

val Ser
400
Arg Pro
415
Glu Ala

Lys val

tggctttacc
aggccegtat
gaacatggtyg
acgtrtrccg
tgaaaaactyg
cagcgaagceg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgegegt
tgcgggettt
ctattttcag
agtgatttgc
ccecggatgeg
gattctgggt
tccgcatggt
tgatgtggtg
agaacgtctg
tatgtgggcy
gagcgtgage
gggccagage
gtitcgataaa

ser Leu
15

val val
Arg Arg
Phe Asp

Phe Pro

60
120
180
240
300
360
420
480
340
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1362



65

Gly Tyr His

Ser Glu Lys

Thr Asn
115
Loy

Tyr

phe
130
Aryg

Trp

Thr
145
Thr

Gly

Gly Lys

Leu Leu

Glu
195
Lys

Thr Glu

GIn
210
Met

Ile

val
225
Ala

Gly

Ile Leu

Glu val Ile

Thr Tyr Asp
275
Phe

Ala Gly

250
Arg

Lys Leu

305

phe Thr Ala

Ite Asp val

Ala Pro Arg

355

Ile Gly Glu
370

LYS ASp

385

Glu

Lys

Arg Ile

Leu Gly Gin

GIn Met Asp
435
Ala Glu

450

Phe

<210> 123
<211> 1362
<212> DNA

70
Tyr

Ala Ala

teu val
100
ser Gly

His Ala

Asn Ala

Pro Tyr
. 165
Thr Cys
180
Gin Phe

Glu Gly

Ala Gly
Ile
245
Gly

Pro

Cys
260
rhe Thr

Phe Pro

Glu Thr

Gly Gly
325
val et
340
Phe Glu

Tyr Arg

Ala ser

Ala Asn
405
ser val
420
Glu Met

val Ala

Glu
Ser
Ala
Tyr
150
Asn
Pro
val
Ala
Gly
230
Ley
rhe
Pro
val
Ala
310
His
Ash
Glu
Gly
LysS
360
Thr
val

Phe

376247-034

75

Gly Ser Asp
90

Phe

Arg Met

val Ser Pro
105

Asn

ASp
Ala Thr
120
Gly

Glu Asp

Glu ‘GIn
135
His

Lys Pro
Ala
155
Leu

Gly Ala Thr

Ser val Phe Gly

170
His Tyr Trp Arg
185

Leu

Tyr

Ala Arg Ala
200

Thr

Arg

ASD Ile Ala
215

val

Gly

Ala
235
Ite

Ile Pro Pro

Arg Lys Tyr Asp

250
Thr Gly
265

Ile

Gly Arg Asn

Ala Ile
280

Ala

ASp ser

Gly val Ile
295

Ile

Leu

Glu
315
Ala

Glu Ala Ide

Pro val Gly Cys
330
Ala Glu

Glu Leu

345
Lys

Gly

Leu His Ile
360

Gly

Arg
Ile Phe
375
Ala

Met Trp

pro Phe Asp Gly

395
Thr Leu Gly
410

Pro

Cys Asp

Pro Phe
425

Leu

Leu C

Asp Lys Glu

440

Lys

<213> Artificial Sequence

<220>

Gln Thr val

Ser Gly Ar
~116
val Lys
125

Arg

Met

LyS
140
va]l

Lys

ser Ala

Pro Leu Pro
Glu
190

Glu

Gly Gglu

Glu Leu
205
rPhe Phe Ala
220
Lys

Gly Tyr

Pro val Ile

Thr Gly
270
Asn

Trp

Ser Lys

285

Gly Pro Glu

300
Glu

Phe Pro

ITe Ala Leu

Asn val Arg
350
Glu Arg
365

Leu

Ala
Ala GTu
380
Ash

Leu Ser

Leu Ile Cys
Thr
430
Asp

Ile Leu

Ala Leu

445

<223> variant of transaminase from v. fluvialis

<400> 123

atgaacaaac
gatatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc

cgcagagetg
gcetgeatca
tgcatggecey
atcataaagg
cgtcttacgg
geeegtrtga
tggtgaaaat
tgaccegttg

ggaaacgegt
gcgtggcace
tegttatety
cctgattgat
ccgtatgage
tagcggecgt
gctgtggttt
gaacgcgtat

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccy
gtgttttata
ctgcatgegg
catggctecca

atagcctgta
cccatggega
gcggeetgty
cgcagtatga
tgatgctgte
ccaacagcgg
cggaaggcaa

ccgeggtgag
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g val

80

Met Leu

Phe
Met Leu
Ile Leu
Met

160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

GIn
240
ASp

Phe

ser
255
Cys val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Ala val

val ser
400
Arg Pro
415
Giu Ala

Lys val

tggctttacc
aggeccgtat
gaacatggty
gecgrttrtccg
tgaaaaactyg
cagcgaagcg
accgcagaaa
cgcgagcatg

60

120
180
240
300
360
420
480



376247-034
accggcaaac cgtataacag cgtgtittggc ctygccgetge cgggetitct gecatctgacce 540
tgceccgeatt attggogtta tggcgaagaa ggegaaaccyg aagaacagtt tgtcegegegt 600
ctggceccgtg aactggaaga aaccattcag aaggaaggeg cggataccat tgegggetit 660
tttgcggaac cggtgatggg tgogggoeggt gttattocge cggegaaagg ctattttcag 720
gcgattctge cgatcctgcg caaatatgat attccggtga tcagcgatga agtgatttge 780
ggctttygece gtaccggcaa cacctgggge tgegtgacct atgattttac cccggatgeg 840
attattagca gtaaaaacct aaccgcgggt ttttttccgg taggcgcggt gattctgggt 900
ccggaactga gcaaacgtct ggasaccgceg attgaagcga tcgaagaatt tccgeatggt 960
tttaccgegy geggecatee gotgggttgt gegatitgege tgaaagegat tgatgtggtg 1020
atgaacgaag gcctggocga aaacgtgegt cgtctggecce cgegttttga agaacgtctg 1080
aaacatattg cggaacgtcc gaacattgge gaatatcgtg gcattggett tatgtgggeg 1140
ctggaagcgg tgaasagataa agcgagcaaa gccccgittg atggcaacct gagegtgage 1200
gaacgtattyg cgaacacctg caccgatctg ggectgattt gocgtcecgcet gggecagage 1260
gtggttctygt geececgecgtt tatictgace gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaagg cgctggataa agtgtttgeg gaagtggegt aa 1362

<210> 124
<211> 453
<212> PRT
<213> Artificial Sequence

<220> . . e
<223> varjant of transaminase from v. fluvialis

<400> 124
Met Asn Lys Pro Gln Ser Trp ¢lu Thr Agg Ala Glu Thr Tyr igr Leu
1 5 i
Tyr Gly phe ;gr Asp Met Pro Ser Leu His GlIn Arg Gly ggr val val
25
val Thr ggs Gly Glu Gly Pro zﬁr Ite val Asp val Hgs Gly Arg Arg
4
Tyr Leu Asp Ala Asn Ser ggy Leu Trp Asn Met gg1 Ala Gly Phe Asp
50
His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala ger Tyr Gly Arg Met SSP Asp Gln Thr val Met Leu
5 G5
Ser Glu Lys Leu val Glu val Ser pPro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Tryp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly ser Thr Ala val ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Gliu GTu Gly Glu
180 185 190
Thr Glu Glu Gin Phe val Ala Arg teu Ala Arg Glu Leu Glu Giu Thr
195 200 205
ITe GIn 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 Pro Pro Ala Lys Gly Tyr pPhe Gln
225 230 235 240
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
Glu val ITe Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val
260 265 270
Thr Tyr Asp phe Thr Pro Asp Ala Iie 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 I7e Glu Glu Phe Pro His Gly
305 310 315 320
phe Thr Ala Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala
325 330 335
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376247034
Ite Asp val val Met Asn Glu Gly Leu Ala Glu Asn val Arg
340 345 350
Ala pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn
355 360 365
Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg Ite Ala Asn Thr Cys Thr Asp Leu Gly Leu I'le Cys Arg Pro
405 A0 415
Leu Gly GIn Ser val val teu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
GIn Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
Phe Ala Glu val Ala
450

Arg Leu

<210> 125
<211> 1362
<212> DNA
<213> Artificial sequence

<220> . ) .
<223> variant of transaminase from v. fluvialis

<400> 125

atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tggctttacc 60
gatatgccga goctgeatca gogtggcacc gtggtggtga cccatggcga aggoccgtat 120
atcgtggatg tgcatggccg tcgttatctg gatgcaaaca gcggcectgcet taacatggtg 180
gcgggetitg atcataaagg cctgattgat goggegaaag cgcagtatga acgttttecg 240
ggctatcatg cgtttttcgg ccgtatgage gatcagaccyg tgatgctgtc tgaaaaactg 300
gtggaagiga gcccgtttga tagcggocgt grgtittata ccaacagegg cagegaageg 360
aacgatacca tggtgaaaat gctgtggttt ctgcatgegyg cggaaggcaa accgcagaaa 420
cgtaaaattc tgacccgttg gaacgcgtat catggetcca ccgecggtgag cgcgagecatg 480
accggcaaac cgtataacag cgtgtttggc ctgccgetge cgggetttct gecatctgace 540
tgcccgeatt attggegtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt 600
ctggeccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgegggettt 660
fttgcggaac cggtgatggg tgcggygcyggt gttattacac cggcgaaagg ctattitcag 720
gcgattctgce cgatcctgcg caaatatgat attccggtga tcagcegatga agtgatttge 780
ggctttggcc gtaccggcaa cacctgggge tgcgtgacct atgattitac cccggatgeg 840
attattagca gtaaaaacct aaccgcgggt ttttttccgg taggcgeggt gattctgggt 900
ccggaactga gcaaacgict ggaaaccgcyg attgaagcega tcgaagaatt tccgeatggt 960
tttaccgegyg geggecatcc ggtgggttgt gegattgege tgaaagcegat tgatgtggrg 1020
atgaacgaag gcctggcecga aaacgtgegt cgtctggocc cgegttttga agaacgtctg 1080 -
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gcattggctt tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa gocccgtttg atggcaacct gagcgtgage 1200
gaacgtattg cgaacacctg caccgatctg ggcctgattt gccgtccgac cggocagage 1260
gtggttctgt gcccgoegtt tattctgace gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgeg gaagtggegt aa 1362

<210> 126
<211> 453
<212> PRT
<213> Artificial Sequence

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

<400> 126 '
mMet Asn Lys Pro Gln Ser Trp Glu Thr Agg Ala Glu Thr Tyr Ser Leu
i 5 1 15

'Tyr Gly Phe Thr Asp Met Pro Ser Leu His GIn Arg Gly Thr val val
20 25 30
val Thr gis Gly Glu Gly Pro T%r ITe val Asp val Hés Gly Arg Arg
5 4 4
Tyr Leu Asp Ala Asn Ser Gly Leu Leu Asn Met val Ala Gly Phe Asp
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His
Gly

. Ser

Tyr

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

Phe

50
Lys

TYr
Glu
fhr
Phe
130
Arg
Gly
His
Glu
GIn
210
Met
Ile
val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

Gly
His
Lys
Asn
115
LeL
Trp
Lys
L.eu
Glu
195
Lys
Gly
Leu
Ile
ASp
275
Phe
l.eu
Ala
val
Arg
355
Glu
Lys
Ile

Gln

Asp

435
Glu

Leu
Ala
Leu
100
Sar
His
Asn
Pro
Thr
180
Gln
Glu
Ala
Pro
Cys
260
Fhe
Phe
Glu
Gly
val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

val

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
Asn
405
val

Met

Asp
Phe
Glu
sep
Ala
TYr
150
Asn
Pro
va'l
Ala
Gly
230
Leu
Phe
Pro
val
Ala
310
His
Asn
Glu
Gly
Lys
380
Thr
va'l

Phe

Ala

55
Ala

G]y
val
Glu
Glu
135
His
Ser
His
Ala
Asp
215
val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys

Leu

ASp

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
Cys

LYys
440

Lys
Met
Pro
105
Asn
LYys

Ser

Phe

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

425
Leu

‘Pro

376247-034
60
Ala GIn Tyr
75
Ser Asp GlIn
90
Phe

Asp Ser

Asp Thr Met

GIn Lys
140
Ala val
155

Leu

Thr
Gly Pro
170
Arg

Tyr Gly

Ala Arg Glu
Phe
220

LysS

Ala Gly
Ala
235
Ile

Pro

ASp Pro
250
Gly

Asn Thr

Ile Ser Ser

ITe Leu Gly
300
Glu Glu
315

Ala

Iie
Cys Ile
330
Ala

Glu Asn

His Tle Ala
Ala
380

Asn

Met Trp
Gly
395
Gly

AsSp

Leu Leu

410

Pro Phe Ile

Glu Lys Ala

Glu
Thi
Gly
val
125
Arg
Ser
Leuy
Glu
Leu
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
Leu
Leu
ITe
Lteu

l.eu
445

Arg
val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
1le
Gly
270
Asn
Glu
Pro
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
ASp

<Z210>
<211>
<212>
<213>

<220>
<223>

<400> 127

atgaacaaac
gatatgccga
atcgtggatg
gcgggettg
ggctatcatg
gtggaagtga

127
1362
DNA

cgcagagetg
gcctgeatca
tgcatggcog
atcataaagy
cgtcttacgg
gcccgtttga

Artificial sequence

ggaaacgcgrt
gcgtggcacc
tcgttatcetyg
cctgattgat
ccgtatgagc
tagcggecegt

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata

variant of transaminase from v. fluvialis

atagcctgta
ccecatggega
gcggectgty
cgcagtatga
tgatgctgtc
ccaacagcgg
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rhe Pro
80
Met Leu

val phe

Met Leu

ITe Leu

Ser Met
~ 160
Gly Phe
175
Gly Glu

Glu Thr

Glu Pro

GIn
240
Asp

Phe

Ser
255
Cys val

Leu Thr

Ley Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Ala val

val ser
400
Arg Pro
415
Glu Ala

Lys val

tggctttace
aggcccgtat
gaacatggtg
acgttttccg
tgaaaaactg
cagcgaagceg

60

120
180
240
300
360



aacgatacca
cgtaaaattc
accggcaaac
tgccecgeatt
ctggececgtyg
tttgcggaac
gcgattctge
ggctttggec
attattagcea
ccggaactga
tttaccgcgg
atgaacgaag
aaacatattg
€tggaagcegg
gaacgtattg
gtggttctgt
ctggaaaaag

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

<220>
<223>

<400>
Met
1

Tyr

128
453
PRT

128
Asn Lys

G1y Phe
His
35

ASp

val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Tyr Thr Asn
115
Phe Ley
130

Arg

irp

Thr
145
Thr

Trp

Gly Lys

Leu His Leu

Thr Glu
195

Lys

Glu

Gin
210
Met

Ile

val
225
Ala

Gly

Ile Leu

Glu val TIle

Thr Tyr Asp

275

Ala Gly Phe
290

Lys Arg

305

Leu

tggtygaaaat
tgacccgttyg
cgtataacag
attggcgtta
aactggaaga
€ggtgatggy
cgatcctgcg
gtaccggcaa
gtaaaaacct
gcaaacgtct
geggecatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gceegeegtt
cgctggataa

Pro Gln Ser

Thr
20
Gly

Asp
Glu

Ala Asn

Lteu Ile

Ala ser
85

Lteu val
100
ser Gly

His Ala

Asn Ala

Pro Tyt
165
Thr Cys
180
Gin Phe

Glu Gly

Ala Gly

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn
Pro
val

Ala

Gly

gctgtggttt
gaacgcgtat
cgtgttiggce
trggcgaagaa
aaccattcag
tgcggocgat
caaatatgat
cacctggggc
aaccgegggt
ggaaaccgcg
ggtgggtigt
aaacgtgegt
gaacattaggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgceg

Artificial Sequence

Trp Glu

Pro Sser

Pro Tyr
40
Gly Leu
55
ATa Ala

Gly Arg

va'l ser
Ala
120
Gly

Glu

Ghu
135
His Gly

Ser val

His Tyr

Ala Arg
200
Asp Thr
215

val Ile

230

Ile
245
Gly

Pro

Cys
260
Phe Thr

Phe Pro

Glu Thr

Leu
Phe
Pro
val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

I'le Glu

310

376247-034

ctgeatgegy
catggegecea
ctgecgetge
ggcgaaaccg
aaggaagycg
gttattacac
attccggtga
tgcgtgacct
tttttteegg
attgaagcga
gcgattgege
cgtctggecc
gaatatcgry
gcccegtttg
ggcctgattt
gaagcgeaga
gaagtggcgt

Thr Arg Ala

10
Leu His GIn
25
Ile

val Asp

Trp Asn Met
Gin
75

Asp

Lys Ala
ser
a0
Phe

Met

Pro
105
Asn

Asp

Asp Thr

Lys Pro Gln
Ala
155

Ley

Ala Thr

phe Gly
170
Trp Arg
185

Leu

Tyr

Ala Arg

Ile Ala Gly
Ala
235

Ile

Thr Pro
Tyr Asp
250
Thr Gly
265

Ile

Asn

ITe Ser

val Ile Leu
Glu

315

Ala 1le

cggaaggeaa
ccgcggtgag
cgggetttet
aagaacagtt
cggataccat
<ggcgaaagg
tcagcgatga
atgattttac
taggcgcggt
tcgaagaatt
tgaaagcgat
cgcgtrtttga
gcattggett
atggcaacct
gccgtecgetr
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr

Arg Gly Thr
His
45

Ala

val Gly

val
60
Tyr

Gly

Giu Arg

Gln Thr val

Ser Arg
110
LYys

Gly

val
125
Arg

Met

LYS
140
val

LyS

Ser Ala

Pro Leu Pro
Glu
190

Glu

Gly Glu

Glu Leu
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 Pro
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accgcagaaa
cgcgagceatg
gcatctgacce
tgtcgeygegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeg
gattctgggt
tccgeatggt
tgatgtggtyg
agaacgtctg
tatgtgggcy
gagcgtgage
gggccagagc
grtcgataaa

Ser Leu

val val

Arg Arg

phe Asp

Phe Pro
80
Met Leu
95
val phe

Met l.eu

Ile Leu

ser Met
160
Gly pPhe
175
Gly Glu

Glu Thr

Glu Pro

Gln
240
ASp

Phe

Ser
255
Cys val

Leu Thr

Leu Ser

His Gly

320

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



Phe Thr Ala

Ile Asp val

Ala Pro Arg

355

Tle Gly Glu
370

Lys Asp

385

Glu

Lys

Arg ILle

teu Gly &Tn

GIn Met Asp

435
Ala Glu

450

Phe

<210> 129
<211> 1362
<212> DNA

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

ITe
375

Ala Pro

390

Ala Asn
405
Ser val
420

Glu Met

val Ala

Thr
val

Phe

Cys Thr

Leu Cys

ASp Lys

440

<213> artificial Sequence

<220>

376247-034

Gly Cys Ala

330
Leu Ala Glu
345
Lys

His Ile

Phe Met Trp
Gly
395
Gly

Phe Asp
Leu
410
Pro

Asp
Pro Phe
425
Leu

Glu Lys

Ile Ala Leu

Asn val Arg
350
Glu Arg
365

Leu

Ala
Ala Glu
380
Asn

lL.eu. Ser

Leu Ile Cys
Thr
430

Asp

Ile Leu

Ala Leu

445

<223> variant of transaminase from v. fluvialis

<400> 129

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggccecgtg
tttgcggaac
gcgattctge
ggctrttggcec
attattagca
ccggaactga
tttaccgcgg
atgaacgaag
aaacatattyg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

<210> 130
<211> 453
<212> PRT

cgcagagcetg
gcctgcatca
tgcatggecg
atcataaagg
cggcacatgg
gecegtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtta
aactggaaga
cggtgatgdg
cgatcctgeg
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcectggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gcecegeegtt
cgctggataa

ggaaacgcgt
gcgtggcacce
tcgttatctg
cctgattgat
ccgtatgage
tagcggceegt
gctgtggttt
gaacgcgtat
cgtgtttgge
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
€acctggggce
aaccgeggot
ggaaaccgcg
ggtgogtrtgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgttigcy

<213> Artificial sequence

<220>

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgcgg
catggcegtoga
ctgcegetge
ggcgaaaccg
4aggaaggeg
gttattccge
attccggtga
tgcgtgacct
ttttttccgy
attgaagcga
gcgattgege
cgtctggcece
gaatatcgtg
gcececegtitg
ggcctgattt
gaagcgcaga
gaagtggcgt

atagcctgta
cccatggcga
gecggectgat
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cggcegaaagg
tcagcgatga
atgatttitac
taggcgcggt
tcgaagaatt
tgaaagcgat
cgegttttga
gcattggert
atggcaacct
gcegtecgtg
tggatgaaat
aa

<223> variant of transaminase from v. fluvialis

<400> 130
1

10

Lys Ala
335
Arg Leu

Pro Asn

Ala val

val Ser
400
Arg Pro
415
Glu Ala

Lys val

tggctttacc
aggcccgtat
taacatggtg
acgttttceg
tgaaaaactg
cagcgaageg
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgcgegt
tgegggettt
ctattttcag
agtgatttgc
ccecggatgeg
gattctgggt
tccgeatgge
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagce
tggccagagce
gttcgataaa

Met Asn Lvs Pro GIn Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu
5

15

Tyr Gly rhe ;gr Asp Met Pro Ser Leu His GIn Arg Gly Thr val val
30

val Thr His Gly Glu Gly Pro Tyr Ile val Asp val His Gly Arg Arg
Page 98
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240
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376247-034
35 40
Tyr Egu Asp Ala Asn Ser Gly Leu Ile Asn Met Vg] Ala Gly Phe Asp
55 b
His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gin Tyr Glu Arg Phe Pro
65 70 75 ' 80
Gly Tyr His Ala g;a,His Gly Arg Met Sgr Asp GIn Thr val ggt lLeu
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr aAsn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
: 115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser Val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr GTu Glu GIn Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
ITe GIn 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 Pro Pro Ala Lys Gly Tyr Phe Glin
225 230 235 240
Ala ITe Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
Glu val ITe Cys Gly phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val
260 265 270
Tht Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Ash Leu Thr
275 280 285
Ala Gly Phe phe Pro val Giy Ala val Ile Leu Gly Pro Glu Leu Ser
290 295 : 300
Lys Arg teu Glu Thr Ala 1le Glu Ala 1Te Glu Glu Phe Pro HWis Gly
305 310 315 320
Phe Thr Ala Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala
325 330 335
ITe 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 Giu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
' 370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415
Cys Gly GIn ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
Phe Ala Glu val Ala
450

<210> 131
<211> 1362
<212> DNA
<213> Artificial Sequence

<220 i _ o
<223> variant of transaminase from v. fiuvialis

<400> 131

atgaacaaac ¢gcagagetg ggaaacgcgt gcggaaacct atagccigta tggcetttacc 60

gatatgccga gcctgeatca gegtggeace gtggtggiga cccatggega aggcccgtat 120

atcgtggatg tgcatggecg togttatcty gatgecgaaca geggectgtg gaacatggtg 180

gcgggcttig atcataaagg cctgattgat gcggcgaaag cgcagtatga acgtittccg 240
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ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgccegeatt
ctggeecgty
tttgcggaac
gcgattctge
ggctttggcec
attattagca
ccggaactga
tttaccgogg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattyg
gtggttctgt
ctggaaaaag

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

<220>
<223>

<400>
Met Asn

132
453
PRT

132

cggcatacgy
gcccgtttga
tggtgaaaat
tgaccegttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgey
gtaccggcaa
gtaaaaacct
gcaaacgtct
gcggecatec
gcctggecga
cggaacgtecc
tgaaagataa
cgaacaccty
gccegecgtt
cgctggataa

ccgtatgage
tagcggecegt
gctgtggttt
gaacgcgtat
cgrgtttyggce
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggggce
aaccgcgggatr
ggaaaccgcg
ggtrgggtigt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgcg

Artificial Sequence

Thr

376247-034

gatcagaccy
gtgttttata
ctgcatgcgdg
catggctcga
ctgccgetge
ggcgaaaccg
aaggaaggcg
gttattcecge
attccggtga
tgcgtgacct
ttttttccgg
attgaagcga
gcgattgcecgc
cgtctggecee
gaatatcgty
gceceogttty
ggcctgattt
gaagcgcaga
gaagtggcgt

Ala

tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgcggtgag
cgggctttcet
aagaacagtt
cggataccat
cggcgaaagqg
tcagcgatga
atgattttac
taggcgegagt
tcgaagaatt
tgaaagcgat
cgegttitga
gcattggett
atggcaacct
gcegtecgag
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu

tgaaaaactg
cagcgaageg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgegegt
tgegggettt
ctattttcag
agtgatttgc
€CCcggatgey
gattctgggt
tccgeatggt
tgatgtggty
agaacgtctg
tatgtgggcg
gagcgtgage
cggccagage
gttcgataaa

1
TYr

val
TYFP
His
65

Gly
Ser
Tyr
Trp
Thr
145
Thr
Leu
Thr
Ile
val
225
Ala
Glu
Thr

Ala

Gly
Thr
Leu
50

Lys
Tyr

Glu

Thr

Phe
130
Arg
Gly
His
Glu
Glin
210
Met
Ile
val
Tyr

Gly
290

Lys
Phe
His
35

Asp
Gly
His
Lys
AsSnh
115
Leu
Trp
LYyS
Leu
Glu
195
LyS
Gly
Leu
Ile
ASD

275
Phe

Pro Gln Ser Trp .Glu
5

Thr
20

Gly
ala
l.eu
Ala
Leu
100
ser
His
Ash
Pro
Thr
180
Gin
Glu
Ala
Pro
Cys
260
Phe

Phe

Asp
Glu
Asn
Ile
Ala
85

val
Gly
Ala
Ala
TYr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr

Pro

MetL
Gly
ser
ASp
70

TYF
Glu
Ser
Ala
Tyr
150
ASn
Pro
val
Ala
Gly
230
Leu
Phe
Pro

va'l

PO
Pro
Gly
55

Ala
Gly
val
Glu
Glu
135
His
Ser
His
Ala
ASp
215
val
Arg
Gly
Asp

Gly
295

Ser
Tyr
40

Ley
Ala
Arg
Ser
Ala
120
Gly
Gly
val
Tyr
Arg
200
Thr
Ile
LyS
Arg
Ala

280
Ala

Leuy
25

Ie
Trp
Lys
Met
Pro
105
Asn
LYS
sSer
Phe
Tep
185
Leu
Ile
Pro
Tyr
Thr
265
Ile

val

Arg
10
His Gln

val Asp

Asn Met

Glin
75
Asp

Ala

ser
90
Phe Asp

Asp Thr

Pro Gin

Ala
155
Ley

Thr

Gly
170
Arg Tyr

Ala Arg

Ala Gly
Ata
235
Ile

Pro

ASp
250
Gly Asn

ITe ser

Ile Leu

Arg
val
val
60

Tyr
GlIn
ser
Met
LysS
140
val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser

Gly
300

page 100

Thr
Gly
His
Ala
Glu
Thr
Gly
val
125
Arg
ser
Leu
Glu
Leu
205
Phe
Gly
val
Trp
Lys

285
Pro

Tyr
Thr
Gly
Gly
Arg
val
Arg
110
Lys
Lys
Ala
Pro
GHhu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn

Glu

Ser
val
Arg
Phe
Phe
Met
g5

val
Met
Ile
ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leuy

Leu

Leu
val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
met
160
Phe
Glu
Thr
Pro
Gin
240
AsSD
val
Thr

Ser

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



Lys
305
Phe

Arg Leu

Thr ala

Tle Asp val

Ala Pro Arg
355
Gly Glu
370

ASp

I1e

LYS Lys
385
Glu Arg Ile

ser Gly Gln

Gln Met Asp
435
Ala Glu

450

Phe

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

<220>
<223>

<400> 133

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggeaaac
tgcccgeatt
ctggeceegty
tttgcggaac
gcgattctgce
ggctttggce
attattagca
ccggaactga
trtaccgcegg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

133
1362
DNA

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

134
453
PRT

134

Glu Thr

Ala

Ile Glu

310

Gly Gly
_ 325
val Met
340
Phe Glu

Tyr &rg

‘Ala ser
Ash
405
val

Ala

Ser
420
Glu Met

val Ala

cgcagagctg
gcctgeatcea
tgcatggecg
atcataaagg
cgttttacgg
gccecgtttga
tggtgaaaat
tgaccecgtty
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggtaa
gtaaaaacct
gcaaacgtct
gcggecatcc
gccrggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gccecgecgtt
cgctggataa

His
Ash
Glu
G?y
Lys
390
Thr
val

Phe

Pro val

Glu Gly

Ala
Gly

Leu

376247-034

Glu
315
Ala

Ile
Cyé'
330

Ala Glu

345

Leu
360
Gly

Arg

Ile
375
Ala Pro

Cys Thr

Leu Cys

Lys
Phe
Phe
Asp

Pro

‘His Ile

Met T
‘G1y
395
Gly

Asp

Leu
410

Pro Phe

425

ASp Lys

440

Artificial Seguence

ggaaacgcgt
gegtggeacc
tcgrtatctg
cctgattgat
ccgtatgage
tagcggeogt
gctgtggttt
gaacgcgtat
cgtgtttgge
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggygge
aaccgcgggt
ggaaaccgcy
ggtgggtrtgr
aaacgtgegt
gaacattggc
agcgageaaa
caccgatctg
tattctgacc
agtgtttocy

artificial Seguence

Leu

Glu Lys

gcggaaacct
gtggtggtga
gatgcgaaca
gcggogadag
gatcagaccg
gtgttttata
ctgcatgcegg
catggecgtga
ctgecegetoe
ggcgaaaccg
aaggaaggcg
grtattctge
attceggtaga
tgcgtgacct
trttttcegg
attgaagcga
gcgattgegc
cgtctggecc
gaatatcgtg
geeeegttty
ggceotgattt
gaagcgcaga
gaagtggcgt

Trp. Ala

'L@u

Glu Phe Pro

I'le Ala Leu

Asn val Ar
350
Glu Arg
365 .

Leu

Ala

_ Glu
380
Asn

Leu Ser

ITe Cys
Thr
430
Asp

ITe Leu

Ala Leu

445

variant of transaminase from v. fluvialis

atagcctgta
ccecatggega
gcggectgag
cgcagtatga
tgatgctgtc
ccaacageogg
cggaaggeaa
ccgeggtgag
cgggetttct
aagaacagtt
cggataccat
cggcgaaagg
tcagegatga
atgattttac
taggcgcggt
tcgaagaatt
tgaaagcgat
cgcgttitga
gcattggctt
atggcaacct
gcegtecggt
tggatgaaat
aa

variant of transaminase from v. fluvialis

g Arg

His Gly
7320
Lys Ala
335 ‘
Leu
Pro Asn
Ala val
val ser’

400
Arg Pro-
415
Glu Ala

Lys val

tggttttacc
aggccegtat
caacatggtg
acgttttccg
tgaaaaactg
cagcgaageg
accgcagaaa
cgegagceatyg
gcatctgacc
tgtcgcgegt
tgcggycttt
ctattttcag
agtgatttgc
cceggatgey
gattctggot
tccgeatggr
tgatgtagty
agaacgtctg
tatgtgggcg
gagcgtgage
gggccagage
gttcgataaa

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

5

10

15

Tyr Gly Phe Thr Asp Met Pro Ser Leu His GIn Arg Gly Thr val val
: Page 101
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376247-034
' 20 ' 25 30
val Thr gﬁs Gly Glu Gly Pro T%r Ile val asp val ggs Gly Arg Arg
5 4
Tyr %gu Asp Ala Asn Ser ggy l.et Ser Asn Met gg? Ala Gly pPhe Asp
His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr Glu Arg pPhe Pro
65 70 : 75 80
Gly Tyr His Ala Phe Tyr Gly Arg Met ggr Asp Gin Thr val Met Leu
- : g5 95
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
teu His Leu Thr Cys Pro His Tyr Trp-Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr 6Tu Glu GIn Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
ITe GIn Lys Glu Gly Ala Asp Thr ITe Ala Gly Phe pPhe Ala Glu Pro
210 215 220
val Met Gly Ala Gly Gly val Ile Leu Pro Ala Lys Gly Tyr Phe Gln
225 230 235 240
Ala 1le Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
Glu val 1le cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val
260 265 270
Thr Tyr Asp Phe Thr Pro Asp Ala ITe Ile Ser Ser Lys
275 280 285
Ala Gly phe phe pPro val Gly Ala val I¥le teu Gly Pro Glu Leu Ser
290 295 300
tys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu Phe Pro His Gly
305 - 310 315 320
Phe Thr Ala Gly Gly His Pro val Gly Cys Ala Iie Ala Leu Lys Ala
325 330 335
I1e asp val val Mmet 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 )
ITe Gly Glu Tyr Arg Gly ITe Gly rhe Met Trp Ala Leu Glu Ala val
370 : 375 380
LYS Asp Lys Ala Ser Lys Ala Pro pPhe Asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg ITe Ala Asn Thr Cys Thr Asp Leu Gly Leu ITe Cys Arg Pro
405 410 415
val Gly Gln Ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
rhe Ala 6lu val Ala
450

Asn Leu Thr

<210> 135

<211> 1362

<212> DNA

<213> Artificial Sequence

<220> ) . e
<223> variant of transaminase from v. fluvialis

<400> 135

atgaacaaac cgcagagctyg ggaaacgegit geggaaacct atagectgta tggttttace 60

gatatgccga goctgeatca gogtggcacc gtggtggtga cccatggega aggcccgtat 120
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376247-034
atcgtggatg tgcatggccg tcgttatctg gatgcgaaca geggectgag caacatggtg 180
gcgggetttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttccg 240
ggctatcatg cgtttggcgg ccgtatgage gatcagaccg tgatgetgtc tgaaaaactg 300
' gtggaagtga gcccgttiga tageggoegt gtgttttata ccaacagegg cagcgaageg 360
aacgatacca- tggtgaaaat gcltgtgglttit ctgcatgcgg cggaaggcaa accgcagaaa 420
cgtaaaattc tgacccgttg gaacgcgtat catggcgtga ccgeggtgag cgcgageatg 480
accggcaaac cgtataacag cgtgtttggc ctgccgctge cgggctttet geatctgace 540
tgeccgeatt attggcgtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt 600
ctggccegty aactggaaga aaccattcag aaggaaggcg cggataccat tgegggettt 660
tttgeggaac cggtgatggg tgcgggeggt gttattccge cggegaaagyg ctatittcag 720
gcgattctge cgatcctgeg caaatatgat attccggtga tcagcgatga agtgatttge 780
ggctttggce gtaccggtaa cacctgggge tgcgtgacct atgattttac cccggatgeg 840
attattagca gtaaaaacct aaccgogggt ttttttccgg taggcgeggat gattetaggt 900
ccggaactga gcaaacgtct ggaaaccgcg attgaagcega tcgaagaatt tecgeatggt 960
tttaccgegg goggecatcec ggtgggttgt gcgattgege tgaaagcgat tgatgtggtg 1020
atgaacgaag gcctggccga aaacgtgegt cgtetggecce cgegttttga agaacgtctg 1080
aaacatattg cggaacgtcc gaacattgge gaatatcgtg gcattggett tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa gccccgtttg atggeaacct gagegtgage 1200
gaacgtattg cgaacacctg caccgatctg ggectgattt gecgteegtg cggecagage 1260
gtggttctgt gecogeegtt tatrtctgacce gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgittgcg gaagrggegt aa 1362

<210> 136
<211> 453
<212> PRT
<213> Artificial segquence

<220> ] ) : o
<223> variant of transaminase from v. fluvialis

<400> 136
Met Asn Lys Pro Gln Ser Trp Glu Thr Agg Ala Glu Thr Tyr Ser Leu
1 5 1 15
Tyr Gly Phe ggr Asp Mei Pro Ser Egu His GIn Arg Gly ggr val val
val Thr gﬁs Gly Glu Gly Pro T%r Iie val Asp val zgs Gly Arg Arg
5 4
Tyr Leu Asp Ala Asn Ser ggy Leu Ser Asn Met ggl Ala Gly Phe Asp
50
"His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala g?e Gly Gly Arg Met ger Asp GIn Thr val met Leu
0 95
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr G6ly Glu Glu Gly Glu -
180 185 190
Thr Glu Glu GIn rhe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
ITe GIn Lys Glu Gly Ala Asp Thr ITe Ala Gly Phe Phe Ala Glu Pro
210 215 220
val Met Gly Ala Gly Gly val 1le pro Pro Ala Lys Gly Tyr Phe Gin
225 230 235 240
ATa Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ite Ser Asp
245 250 255
Glu val 1le 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 Xle Ser Ser Lys Asn Leu Thr
275 280 285
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376247-034
Ala Gly pPhe phe pPro val Gly Ala val Ile Leu Gly Pro Glu Leu Ser
290 : 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala ITe Glu Glu Phe Pro His Gly
305 ' 310 _ 315 320
Phe Thr Ala Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala
. 325 : 330 335
ITe 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 Ash
355 360 365
ITe Gly Glu Tyr Arg Gly Ile Gly pPhe Met Trp Ala Leu Glu Ala val
370 375 _ ; 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg ITe Ala Asn Thr Cys Thr Asp Leu Gly Leu ITe Cys Arg Pro
405 419 415
Cys Gly GIn Ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
Gln Met Asp Giu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
Phe Ala Glu val Ala :
450

<210> 137
<211> 1362
<212> DNA
<213> Artificial Sequence

<220> i i .
<223> variant of transaminase from v. fluvialis

<400> 137

atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tggttttacc 60

gatatgccga geoctgcatca gegtggeacce gtggtggtga cocatggoga aggeccgtat 120
atcgtggatg tgcatggcecg tcgttatctg gatgcgaaca gcggectgtg gaacatggtg 180

gcggoctttg atcataaagg cctgattgat gcggegaaag cgcagtatga acgtittccg 240

ggctatcatg cgttttacgg ccgtatgage gatcagaccg tgatgetgtc tgaaaaactg 300

gtggaagtga gcccgtttga tagcggecogt gtgtittata ccaacagegg cagcgaageg 360

aacgatacca tggtgaaaat gctgtggttt ctgcatygcgg cggaaggcaa accgcagaaa 420

cgtaaaattc tgacccgttg gaacgcgtat catggegtga ccgcggtgag cgcgageatg 480

accggcaaac cgtataacag cgtgtttggce ctgecgetge cgggctttet gcatctgace 540

tgceccgeatt attggegtta tggcgaagaa ggcgaaaccy aagaacagit tgtcgegegt 600

ctggcccgty aactggaaga aaccattcag aaggaaggcg cggataccat tgogggettt 660

titgcggaac cggtgatggg tggoggeggt gttattccge cggogaaagg ctattttcag 720

gegattctge cgatcctgeg caaatatgat attccggtga tcagcgatga agtgatttge 780

ggctttggee gtaccggtaa cacctgggge tgcgtgacct atgattttac cccggatgeg 840

attattagca gtaaaaacct aaccgegggt ttttttccgg taggcgeggt gattctgggt 900

ccggaactga gQcaaacgtct ggaaaccgcyg attgaagcga tcgaagaact gocgcatggt 960

tttaccgcgy geggecatoce ggtgggrtgt gogattgege tgaaagcgat tgatgtggtg 1020
atgaacgaag gcctggccga aaacgtgcgt cgtctggece cgegttttga agaacgtctg 1080
aaacatattg cggaacgtcc gaacattgge gaatatcgtg gcattggett tatgtgggeg 1140
ctggaagcgy tgaaagataa agcgagcaaa gocccgtttg atggcaacct gagegtgage 1200
gaacgtattyg cgaacacctg caccgatctg ggcctgatit gecgtecgtg cggecagage 1260
gtggttctgt geccgeegtt tattctgacc gaagegcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgog gaagiggegt aa 1362

<210> 138
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> variant of transaminase from v. Tluvialis

<400> 138
Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu
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Tyr
val
TYyr
His
Gly
ser
Tyr
Trp
Thr
145
Thr
Leu
Thr
Ile
val
225
Ala
Glu
Thy
Ala
LYS
305
Phe
Ile
Ala
I'le
Lys
385
Glu
Cys
Gln
Phe

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

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
AsSp
Arg
Gly
Met

Ala
450

<220>

<223>
<400>

Phe
His
35

Asp
Gly
His
LysS
ASn
115
Leu
Trp
Lys
Leu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
rhe
Leu
Ala
val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

139
1362
DNA
Artificial Sequence

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Asn
Pro
Thr
180
Gin
Glu
Gly
Pro
Cys
260
Phe
Phe
Glu
Gly

val

340

Phe
Tyr
Ala
Ala
Ser
420
Glu

val

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
Sar
Asn
405
val
Met

Ala

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
LysS
390
Thr
val

Phe

Pro
Pro
Gly
55

Ala
Gly
val
Glu
Glu
135
His
ser
His
Ala
ASp
215
val
Arg
Gly
AsD
Gly
285
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

Asp

Ser
TYF
40

Leu
Ala
Arg
ser
Ala
120
Gly
Gly
val
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Giu
val
Gly
Leu
360
Gly
Pro
Thr
Cys

Lys
440

Leu
25

Ile
Trp
Lys
Met
Pro
105
ASn
Lys
val
Phe
Tr

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

425
Leu

376247-034
10

His GIn Arg

val
Asn
Ala
Ser
90

Phe
Asp
Pro

Thr

Gly
170

p Arg

Ala
Ala
Pro
AsSDp
250
Gly
Ile
Ile
Ile
Ccys
330
Ala
His
Met
Asp
Leu
410
Pro

Glu

ASp
Met

GlIn
75

Asp

Asp
Thr
Gin
Ala
155
Leu
Tyr
Arg
Gly
Ala
235
Ile

AsSh

Ser

Leu
Glu
315
Ala
Glu
ile
Trp
Gly
395
Gly
Phe

Lys

val
val
60

Tyr
GIn
ser
Met
Lys
140
val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Asn
Ala
Ala
380
Asn
Ley
Ile

Ala

variant of transaminase from v. fluvialis

139
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Gly
His
Ala
Glu
Thr
Gly
val
125
Arg
ser
Leu
Glu
Leu
205
Phe
Gly
val
Trp
Lys
285
Pro
Leu
Ala
val
Glu
365
l.eu
Leu
Ile

Leu

Leu
445

Thr
30

Gly
Gly
Arg
val
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
ITe
Gly
270
ASnh
Glu
Pro
Leu
aArg
350
Arg
Glu
Ser
Cys
Thr

430
ASD

15
val

Arg
Phe
Phe
Met
val
Met
Ile
ser
Gly
175
Gly
Glu
Glu
Phe
ser
255
Cys
Leu

Leu

Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

val
Arg
Asp
Pro
80

Leu
Phe

Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gin
240
Asp
val
Thr
Ser
Gly
320
Ala
Leu
Asnh
val
ser
400
Pro
Ala

val



atgaacaaac
gatatgccga
atcgtggatg
gcgggettty
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcecgeatt
ctggcecgty
tttgcggaac
gcgattotge
ggctttggcc
atratrtagea
ccggaactga
tttaccgegg
atgaacgaag
aaacatattg
ctggaagegg
gaacgtattg
gtggttctgt
ctggaaaaag

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

<220
<223>

140
453
PRT

<400> 140
Met Asn Lys
1
Tyr Gly Phe
His
35
Asp

val Thr

L.eu
50
LysS

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Thr Asn
115

Leu

Tyr

phe
130
Arg

Trp

Thr
145
Thr

Trp

Gly Lys

Lau His Leu
Glu
195

Lys

Thr Glu
Gln
210
Met

Ile

val
225
Ala

Gly

Ile Leu

Glu val Ile

cgcagagctyg
gcctgeatca
tgcatggeeg
atcataaagy
cgttttacgg
gcceogtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggecgtta
aactggaaga
cggtgatggg
cgatcctacg
gtaccggtaa
gtaaaaacct
gcaaacgtct
gcggeeatcc
gcetggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gcecegecgtt
cgctggataa

GIn
5
Asp

Pro

Thr
20
Gly Glu

Ala Asn

Leu Ile

Phe
85
val

Ala

Leu
100
ser Gly
Ala

Asn Ala

Ser
Met
Gly
ser
ASp
70

Tyr
Glu
ser

Ala

Tyr

ggaaacgcgt
gcgtggeace
tcgttatctg
cctgattgat
ccgtatgage
tagcggecgt
getgtgottt
gaacgcgtat
cgtgtttggce
tggcgaagaa
aaccattcag
tgcgggeggt
Ccaaatatgat
cacctggggc
aaccgcggyr
ggaaaccgceg
ggtgggttgt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatctyg
tattetgace
agtgrttgeyg

Artificial sequence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

val ser
Ala
120
Gly

Glu

Glu
135

His Gly

150

Pro Tyr
165
Thr Cys
180
Gln Phe

Glu Gly

Ala Gly

Asn
Pro
val
Ala

Gly

ser val

His Tyr

Ala Arg
200
Asp Thr
215

val Ile

230

Ile
245
Gly

Pro

Cys
260

Ley

Phe

Arg Lys

Gly Arg

376247-034

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
grgttttata
ctgcatgogg
catggcagca
ctgeegetge
ggcgaaaccg
aaggaaggcyg
gttattccgce
attccggtga
tgcgtgacct
ttrtttecygyg
attgaagcga
gcgattgege
cgictggoce
gaatatcgtg
gceoegtttg
ggcctgattt
gaagcgcaga
gaagtggcgt

Thr Arg Ala
10
Leu His Gln

25
Ile

val Asp

Ala Asn Met
GIn
75

AsSp

Lys Ala

Met Ser
90
Pro Phe
105

Asn

ASp

Asp Thr

Lys Pro Gln
Ala
155

Leu

Ser Thr

Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

tle Ala Gly
Ala
235

Ile

Pro Pro

Tyr ASp
250
Thr Gly
265

AsSh

atagcctgta
cccatggcga
gcggcetgge
cgcagtatga
tgatgctgtce
ccaacagcegy
cggaaggcda
ccgeggtgag
cgggctrtct
aagaacagrtt
cggataccat
cggcgaaagg
tcagcgatga
atgattrtac
taggcgoggt
tcgaagaatt
tgaaagcgat
cgecgttttga
gcattggctt
atggcaacct
gcegtecget
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr

Arg Gly Thr

val His Gly

val Ala
60

Tyr

Gly

Glu Arg

GIn Thr val

Ser Gly Arg
110
val Lys
125

Arg

Met

Lys
140
val

Lys

Ser Ala

Pro Leuy Pro

Glu Glu
190
Glu

Gly
Glu Leu
205
Phe Phe
220

Lys

Ala

Gly Tyr

Pro val Ile

Thr Trp Gly

270
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tggrtttacc
aggcccgtat
gaacatggta
acgttttecg
tgaaaaactyg
cagcgaageg
accgcagaaa
cgcgagcaty
gcatctgacc
tgtegegegt
tgegggettt

ctattttcag

agtgatttgc
cceggatgceg
gattctgggt
tggccatggrt
tgatgtggtyg
agaacgtctyg
tatgtgggeg
gagcgtgage
gggccagage
gttcgataaa

Ser
15
va'l

Leu
va'l

Arg Arg.

Phe Asp

phe Pro
80
Met Leu

val Phe

Met Leu

ITe Ley
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Gln
240
Asp

Phe

ser
255

Cys val

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



376247-034
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Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn Leu Thr
275 280 285
Ala Gly pPhe Phe Pro val Gly Ala val Ile Leu Gly Pro Glu Leu Ser
290 295 _ 300
Lys Arg Leu Glu Thr Ala ITe Glu Ala Ile Glu Glu Phe Gly His Gly
305 310 315 320
Phe Thr Ala 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 ITe Ala Glu Arg Pro Asn
355 360 365
ITe Gly Glu Tyr Arg Gly ITe Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 380 3585 400
Glu Arg ITe Ala Asn Thr Cys Thr Asp Leu Gly Leu ITe Cys Arg Pro
405 410 415
Let Gly GIn Ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 : 425 430
GIn Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
Phe Ala Glu val Ala
4590
<210> 141
<211> 1362
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of transaminase from v. fluvialis
<400> 141
atgaacaaac cgcagagetg ggaaacgcgt goggaaacct atagectgta tggttttace 60
gatatgccga gcoctgeatca gegtggeace gtggtggtga cccatgocga aggeccgtat 120
atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggoectgtt taacatggtg 180
gcgggetitg atcataaagy cctgattgat goggcgaaag cgcagtatga acgttttceg 240
ggctatcatg cgtttcatgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300
gtggaagiga gcccgtttga tageggoegt grtgttittata c¢caacagegg cagcgaageg 360
aacgatacca tggtgaaaat gotgtggttt ctgcatgcgg cggaaggcaa accgcagaaa 420
cgtaaaattc tgacccgttyg gaacgcgtat catggcecaga ccgeggtgag cgcgageatg 480
accggcaaac cgtataacag cgtgtttgge ctgccgotge cgggoetttct geatctgacc 540
tgccegeatt attggegtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt 600
ctggeceegtg aactggaaga aaccattcag aaggaaggeg cggataccat tgogggettt 660
tttgcggaac cggtgatggg tgcgggeggt gttattccge cggcgaaagg ctattttcag 720
gcgattctge cgatcctgeg caaatatgat atrtccggtga tcagcgatga agtgatttge 780
ggctrtggce gtaccggtaa cacctgggge tgcgtgacct atgattttac cccggatgcg 840
attattagca gtaaaaacct aaccgegggt ttttttccogg taggogeggt gattctgggt 900
ccggaactga gcaaacgict ggaaaccgeg attgaagcga tcgaagaatt tccgcatggt 960
tttaccgcgg gcggcecatcc ggtgggtigt gegattgege tgaaagcegat tgatgtggtg 1020
atgaacgaag gectggoecga aazacgtgogt cgtctggecc cgegttttga agaacgtetg 1080
aaacatattg cggaacgtcc gaacattgge gaatatcgty geattggett tatgtgoggeg 1140
ctggaagcgg tygaaagataa agcgagcaaa gecccgtttg atggcaacct gagcgtgage 1200
gaacgtattg cgaacacctg caccgatctg ggectgattt gecgtccget gggecagage 1260
gtggttctgt gcccgecgtt tattctgacc gaagcgeaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgeg gaagtggegt aa 1362
<210> 142
<211> 453
<212> PRT
<213> Aartificial Sequence
<220>
<223> variant of transaminase from v. fluvialis



376247-034
<400> 142
Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu
1 5 10 15
Tyr Gly Phe ;hr Asp Met Pro Ser Eeu His Gin Arg Gly ggr val val
0 5
val Thr His Gly Glu Gly Pro T%r ITe val Asp val His Gly Arg Arg
35 4 45
Tyr Leu Asp Ala Asn Ser g;y Leu .Phe Asn Met gg1 Ala Gly pPhe Asp
50
His Lys Gly Leu ITe Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 : 75 30
Gly Tyr His Ala g?e His Gly Arg Met Sgr Asp GIn Thr val get Leu
5
ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
: 115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu
130 135 140 : :
Thr Arg Trp Asn Ala Tyr His Gly GIn Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Ley His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr Glu Glu G1n pPhe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
185 200 205 :
11e G¢In Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro
210 215 220
val Met Gly Ala Gly Gly val ITe Pro Pro Ala Lys Gly Tyr Phe &Gln
225 230 235 240
Ala ITe Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
2435 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 Pro His Gly
305 310 ‘ 315 320
phe Thr aAla Gly Gly His Pro val Gly Cys Ala ITe 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
Tle Gly Glu Tyr Arg Gly ITe Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 . 390 395 400
Glu Arg ITe Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415
Leu Gly GIn ser val val Leu Cys Pro Pro phe Ile Leu Thr Glu Ala
420 425 430
GIn Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
Phe Ala Glu val aAla
450

<210> 143
<211> 1362
<212> DNA
<213> Artificial Sequence

<220>
<223> variant of transaminase from v. fluvialis
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<400> 143

atgaacaaac
gatatgccga
atcgtggatg
gcgggetitg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaatic
accggcaaac
tgecegeatt
ctggeeecgtg
tttgcggaac
gcgattctge
ggctttggec
attattaagca
-cCggaactga
trtaccgegy
atgaacgaag
aaacatatig
ctggaagcgg
gaacgtattg
gtggttcigt
ctggaaaaag

<210>
<231>
<212>
<213>

<220>
<223>

<400>
Met
1

Tyr

144
453
PRT

144
Asn Lys

Giy Phe

His
35
ASp

val Thr

L.eu
50
LYS

TYFP

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Tyr Thr Asn
115
Phe Leu
130

Arg

Trp

Thr
145
Thr

Trp

Gly Lys

Leu His Leu
Glu
195

Lys

The Glu
Gln
210
Met

Ile

val
225
Ala

Gly

Ile Leu

cgcagagetg
gecetgeatcea
tgcatggccy
atcataaagg
cgttttttgg
gcccgtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtra
aactggaaga
cggtgatggg
cgatcctgcg
gtaccggtaa
gtaaaaacct
gcaaacgtct
gcggeeatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gcecegeegtt
cgctggataa

Pro g?n
Thr Asp
20
Gly Glu

Ala Asn

Leu Ile

Ser
Met
Gly
ser

ASp

ggaaacgogt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatgage
tagcggccgt
gctgtggttt
gaacgcgtat
cgtgtttggc
tggcgaagaa
aaccattcag
tgcgggcagt
caaatatgat
cacctggggc
aaccgceggyt
ggaaaccgeg
ggtgggttyt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatcty
tattctgacc
agtgtttgcg

Artificial sequence

Trp Glu

Pro ser

Pro Tyr
40
Gly Leu
55

Ala Ala

70

Phe
85
val

Ala

Leu
100
Ser Gly

His Ala

Asn Ala

Phe
Glu
Ser
Ala

Tyr

Gly Arg

val ser

Ala
120
Gly

Glu

Glu
135

His Gly

150

Pro Tyr
165
Thr Cys
180

Gln pPhe

Glu Gly

Ala Gly

Asn
Pro
vall
Ala

Gly

Ser val

His Tyr

Ala Arg
200
Asp Thr
215

val Ile

230

Ile
245

Pro

Leu

Arg Lys

376247-034

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgadag
gatcagaccg
gtgttttata
ctgcatgegy
catggcgtga
ctgeegetgce
ggcgaaaccyg
aaggaaggeg
gttattccge
attcecggtga
tgcgtgacct
ttttttcecgg
attgaagcga
gcgattgege
cgtctggecc
gaataicgig
gcceegtitg
ggcctgattt
gaagcgcaga
gaagtggcgt

Thr Arg Ala
10

Leu His GlIn
25

Ile val Asp

Ile Asn Met
Gin
75

Asp

Lys Ala

Met Ser
90
Pro Phe
105

AsSn

Asp

Asp Thr

Lys Pro Gin
Ala
155

Leu

val Thr

Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

ile Ala Gly
Ala
235

Ile

Pro Pro

Tyr Asp

250

atagcctgta
cccatggcga
gcggectgat
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgcggtgag
cgggetttcet
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgattttac
taggecgeggt
tcgaagaatt
tgaaagcgat
cgcgttttga
gcattggctt
atggcaacct
geegtecget
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr
Thr
30

Gly

Arg Gly
His
45

Ala

val

val
60
Tyr

Gly

Glu Arg

Gln Thr val

Ser Gly Arg
110
val Lys
125

Arg

Met

Lys
140
val

LYys

ser Ala

Pro Leu Pro
Glu
199

Glu

Gly Glu

Glu Leu

205

Phe Phe Ala

220

Lys Gly Tyr

Pro val Ile
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tggttttace
aggccegtat
taacatggtg
acgttitccg
tgaaaaactg
cagcgaageg
accgcagaaa
cgcgageatyg
gcatctgacc
tgtcgegegt
tgcgggettt
ctatittcag
agtgatttgce
cceggatgeg
gattctgggt
tccgeatgeg
tgatgtggtg
agaacgtctg
tatgtgggeyg
gagcgtgage
gggccagage
gttcgataaa

ser ifeu

val val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu

val Phe

Met Leu

Ile Leu

Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

GIn
240
Asp

Phe

Ser
255

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



Glu
Thr

Ala

305 .
Thr!

Phe

Ilé

Ala.

Ile

Lys

385:
Glu

Leu

Gln

val

Ty

Gly

Asp

Pro AF
- 355

Gly
370

.-ASp::

Arg

'Gjy

Met

Ile

ASp
275

Phe’
290 ..

Arg Leu

ala

val

Glu
Lys
ITe

_§1n

g Phe

Cys Gly
=260
“Phe Thr

Phe Pro
'GTu
'GTy Gly
. 325
val Met
340

Tyr Arg

'A]a-Ser
Asn
405
val

Ala

ser
420

Glu Met

Thr

Glu

Phe
Pro
val
Ala

310
His

Asn

Gl
Gly
LysS
390
Thr
val

Phe

Gly
ASp
Gly

295
Ile

Pre:

G]ﬁ-

Arg
Ile
375
Ala
Cys
Leu

ASp

Arg

Ala

280
A?a

Glu

Gly
Leu
360
Gly
Pro
Thr
cys

LyS

376247-034

Thr
265
Ile
val
ATa

Gly

Gly Asn

Ile Ser

Ile Leu

Thr
Ser

Gly

300

Ile Glu

315

Cys Ala

330

Leuy
345
Lys
Phe

Phe

ASp

Pro
425
Leu

Ala Glu

His 1le

Met Trp

Asp Gly
395
Leu Gly
410
Pro Phe

Glu Lys

Glu

Ile

Asn

Ala

Ala
380
Asnh
Leu
Ile

Ala

Trp
Lys
285
Pro
rhe
Ala
val
Glu

365
Leu

Leu

Ile
Leu

Leu

Gly
270
Asn
Glu
Pro
Ley
Arg
350
Arg
Glu

Ser

Cys

Thr
430
Asp

Cys
Leu
Ley

His

Lys.

335
Arg

Pro
Ala
val
Arg
415
Glu

Lys

val
Thr
ser

Ala
320

Ala -

Leu
Asn
val
Sap
400
Pro
Ala

val

ASp
. 435
Ala Glu
450

Phe

<210> 145-

val Ala

<211> 1362 °

<212> DNA

440

<213> Artificial seguence

<220>

445

<223> variant of transaminase from v. fluvialis

<400> 145

atgaacaaac
gatatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga
adacgatacca
cgtaaaattc
accggeaaac
tgeeegeatt
ctggceegty
tttgecggaac
gcgattotge
ggcrttggec
attattagca
ccggaactga
tttaccycgyg
atgaacgaag
aaacatatrtg
ctggaageygg
gaacgtattg
gtggttctgt
ctggaaaaag

<210> 146
<211> 453
<212> PRT-

cgcagagcetg
geetgeatea
tgcatggeeg
atcataaagg
cgttetrttgg
geecgtttga
tggtgaaaat
tgacccgttg

‘tgtataacag

attggcgtta
aactggaaga
cggtgatggg
cgatcctgcy
gtaccggtaa
gtaaaaacct
gcaaacgtct
geggecatcec
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gccegeegtt
cgctggataa

ggaaacgcgt
gcgtggeacc
tcgttatcetg
cctgattgat
ccgtatgage
tagcggceegt
gctgtggttt
gaacgcgtat
cgtgittggce
tggcgaagaa
aaccattcag
tgcgggcggt
caaatatgat
cacctgagge
aaccgcgggt
ggaaaccgeg
ggtgggtigt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgeg

<213> Artificial Sequence

<220>

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgegg
catggccaga
ctgecgetge
ggcgaaaccy
aaggaaggcg
gttattccge
attccggtga
tgcgtgacct
trttttccgg
attgaagcga
gcgattgege
cgtctggece
gaatatcgtg
gcceecgtttg
ggcctgattt
gaagcgcaga
gaagtggegt

atagccrgta
cccatggega
gcggectgtt
cgcagtatga
tgatgctgtce
ccaacagcgg
cggaaggcaa
ccgcggtgag
cgggctitet
aagaacagtt
cggataccat
cggcgaaagy
tcagcgatga
atgattttac
taggcgoggt
tcgaagaatt
tgaaagcgat
cgegttttga
gcattggett
atggcaacct
gccgteeget
tggatgaaat
aa

rage 110

tggttttacc
aggceegtat
taacatggtyg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgcgegt
tgcaggcttt
ctattttcag
agtgatttgc
cceggatgeg
gattctgggt
tccgeatggt
tgatgtagtg
agaacgtctg
tatgtgggeg
gagcgtgagc
gggccagagce
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
1362



376247-034
<223> variant of transaminase from v. fluvialis

<400> 146 : _ -
get Asn Lys Pro §1n Ser Trp Glu Thr ?69 Ala Glu
Tyr Gly Phe Thr Asp Met Pro Ser Leu.His Gln Arg
20 - 25
. val Thr ggs Gly Glu Gly Pro Tgr Ile val Asp val
Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met val
50 55 60
His Lys Gly Leu Ile Asp Ala Ala Lys Ala Gln Tyr
65 * 70 75
Gly Tyr His Ala ghe Phe Gly Arg Met Ser Asp Gln
‘ 5 . 90
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser
100 105
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met
115 120
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Glin Lys
130 _ 135 ' 140
Thr Arg Trp Asn Ala Tyr His Gly GIn Thr Ala val
145 150 155
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro
165 170
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly
180 185
Thr Glu Glu GIn Phe val Ala Arg Leu Ala Arg Glu
195 200
ITe GIn Lys Glu Gly ala Asp Thr Ile Ala Gly Phe
210 215 220
val Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys
225 230 235
Ala ITe Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro
245 250
Glu val Ile Cys Gly Phe Gly Arg Thr Gly asn Thr
260 : 265
Asp Phe Thr Pro Asp Ala Ile ITe Ser Ser
275 280
Ala Gly Phe phe Pro val Gly Ala val Ile Leu Gly
290 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu
305 310 315 .
Phe Thr Ala Gly Gly His Pro val Gly Cys Ala Ile
325 330
Ile asp val val Met Asn Glu Gly Leu Ala Glu Asn
340 345
Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala
- 355 360
Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn
385 390 395
Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu
405 410
l.eu Gly Gin Ser val val Leu Cys Pro Pro Phe Ile
420 425
Gln Met Asp Glu met Phe Asp Lys Leu Glu Lys Ala
435 440
Phe Ala Glu val Ala
450

Thr Tyr

<210> 147
<211> 1362
<212> DNA
<213> Artificial sequence

Page 111

Thr
Gly
His
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

TyYnr
Thr
30.
Gly
Gly
Arg
vai
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Pro
Leu
Arg
350
Arg
Glu
ser
Cys
Thr

430
ASp

Ser
15

val
Arg
Phe
Phe
Met
val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
L.eu
Leu
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Giu

L.y¥sS

Leuy
val
Arg
ASD
Pro
80
Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gin
240
Asp
val
Thr
Ser
Gly
320
Ala
Ley
Asn
val
Ser
400
Pro

Ala

val



<220>

376247-034

<223> variant of transaminase from v. fluvialis

<400> 147

atgaacaaac
gatatgccga
atcgtggatg
gcgggeitty
-gogctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgccegeatt
ctggeecgtyg
tttgcggaac
gcgattctge
ggctttggec
attattagca
ccggaactga
ctgaccgcgyg
atgaacgaag
aaacatattg
ctggaagcgyg
gaacgtattg
gtggttctgt
ctggaaaaag

<210> 148
<211> 453
<212> PRT

cgcagagctg
gcctgeatea
tgcatggecyg
atcataaagg
cgtrttacgg
gceegtttga
tggtgaaaat
tgacccgttg
tgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggtaa
gtaaaaacct
gcaaacgtct
gcggeceatcc
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gcccgeegtt
cgctggataa

ggaaacgcgt
gcgtggcacc
tcgttatcty
cctgattgat
ccgtatgage
tagcggceegt
gctgtggttt
gaacgcgtat
cgtgtttggc
tggcgaagaa
aaccattcag
tgegggeggt
caaatatgat
cacctggggc
aaccgegggt
ggaaaccgcy
ggtgggttgt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacce
agtgtttgcg

<213> Artificial Sequence

<220>

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag

gatcagaccg

gtgttttata
ctgcatgegy
catggctgea
ctgccgetge
dgcgaaaccg
aaggaaggeg
gttattccge
attccggtga
tgcgtgacct
ttttttcegy
attgaagcga
gcgattgege
cgtctggccc
gaatatcgtg
gcccegtttyg
ggcctgattt
gaagcgcaga
gaagtggcgt

atagccigta
cccatggega
gcggeetgge
cgcagtatga.
tgatgctgtc
ccaacageygg
cggaaggcaa
ccgeggtgag
cgggetttcet
aagaacagtt
cggataccat
€ggcgaaagg
tcagcgatga
atgattitac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgttttga
gcattggett
atggcaacct
gccgtecget
tggatgaaat
aa

<223> variant of transaminase Trom v. fluvialis

<400> 148
Met Asn Lys
1

Tyr Gly Phe
His
35

ASp

val Thr

Leu
50
LysS

Tyr

His
65
Gly

Gly

Tyr His

ser Glu Lys

Thr Asn
115
Leu

Tyr

Phe
130
Arg

Trp

Thr
145
Thr

Trp

Gly Lys

Leu His Leu
Glu
195

Lys

Thr Glu

Gln
210
Met

Ile

val
225

Gly

Pro

Thr
20
Gly

Asp
Glu
Ala Asn
Leu Ile
Phe

85
val

Ala

Leu
100
Ser Gly

His Ala

Asn Ala

Pro Tyr
165
Thr Cys
180
G1n phe

Glu Gly

Ala Gly

Gin Ser
5

Met
Gly
Ser
ASP
70
Tyr
Glu
Ser
Ala
Tyr
150
Ash
Pro
val
Ala

Gly

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

val ser
Ala
120
Gly

Glu

Glu
135
His Gly

Ser val

His Tyr

Ala Arg
200
Asp Thr
215

val Tle

230

Thr Arg Ala
10
Leu His GIn

25
Ile

val Asp

Ala Asn Met
GIn
75

Asp

Lys Ala

Met Ser
90
Pro Phe
105

Asn

ASp

Asp Thr

LYS Pro Gin
Ala
155

Leu

Cys Thr

Phe Gly
170
Trp Arg
185

Leu

Ty

Ala Arg

ITe Ala Gly
Ala

235

Pro Pro

Glu Thr Tyr
Thr
30

Gly

Arg Gly

val His

val Ala
60
Tyr

Gly

Glu Arg

GIn Thr vail

Ser Gly Arg
110
val Lys
125

Arg

Met

Lys Lys
140
val

ser Ala

Pro Leu Pro
Glu
190

Glu

Gly Glu

Glu Leu

205

Phe Phe Ala

220
LYS

Gly Tyr

Page 112

tggttttacc
aggcecgtat
gaacatggtog
acgtritceg
tgaaaaactg
cagcgaageg
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgegegt
tgcgggettt

ctattttcag

agtgatttgce
cccggatgeyg
gattctgggt
tccgeatggr
tgatgtggty
agaacgtctg
tatgtgggcg
gagegtgage
gggccagagce
gttcgataaa

Ser
15
val

Leu
val

Arg Arg

Phe Asp

Phe Pro
80
Met Leuy

val phe

Met Leu

Ile Leu

Ser Met
160
Gly Phe
175
Gly Glu

Glu Thr

Glu Pro

GIn
240

Phe

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



376247-034

Ala Ile Leu Pro ITe Leu Arg Lys Tyr Asp Ite Pro val Ile Ser Asp
245 250 255
GTu 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 .wval Gly Ala val Ile Leu Gly Pro Glu Leu Ser
290 295 _ 300
Lys Arg Leu Glu Thr -Ala 1le Glu Ala Ile Glu Giu Phe Pro His Gly
305 310 315 320
teu thr Ala Gly Gly His Pro val Gly Cys Ala I7e Ala Leu Lys Ala
325 330 335
ITe 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
ITe Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Ash 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 &Tn Ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 ~ 430
Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
Phe Ala Glu val Ala
450
<210> 149
<211> 1362
<212> DNA
<213> Artificial sequence
<220> )
<223> variant of transaminase from v. fluvialis
<400> 149
atgaacaaac cgcagagcty ggaaacgcgt gcggaaacct atagcctgta tggtttiace
gatatgccga gcctgcatca gogtggcacc gtggtggtga cccatggcga aggeccgtat
atcgtggatg tgcatggocg tcgttatety gatgcgaaca geggectgtg gaacatggty
gcgggctttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttttcceg
ggctatcatg cgttttttygg ccgtatgage gatcagaccg tgatgctgtc tgaaaaactg
gtggaagtga geccgittga tagcggeegt gtgttttata ccaacagcgg cagegaageg
aacgatacca tggtgaaaat gctgtggttt ctgcatgcgg cggaaggcaa accgcagaaa
cgtaaaattc tgacccgttg gaacgcgtat catggcgtga ccgeggtgag cgcgageaty
accggcaaac cgtataacag cgtgtttggce ctgccgetge cgggetttet gcatctgacce
rgcccgeatt attggogtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt
ctggeccgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgcgggettt
tttgcggaac cggtgatggg tgogggeggt grtattccge cggcgaaagg ctattttcag
gcgattctge cgatcctgcg caaatatgat attccggtga tcagcgatga agtgatttge
ggctttggoe grtaccggtaa cacctgggge tgcgtgacct atgattttac cccggatgeg
attattagca gtaaaaacct aaccgcgggt ttttttccgyg taggcgeggt gattctgggt
ccggaactga gcaaacgtct ggaaaccgcg attgaagega tcgaagaatt tcgtcatggt
tttaccgcgg geggecatce ggtggoitgt gegattgege tgaaagegat tgatgtggig
atgaacgaag gcectggecga aaacgtgegt cgtcrggecce cgegtittga agaacgtctg
aaacatattg cggaacgtcc gaacattggc gaatatcgig gcattggctt tatgtgggceg
ctggaagcgy tgaaagataa agcgagcaaa gccccgtttyg atggcaacct gagcegtgage
gaacgtattg cgaacacctyg caccgatctg ggcectgattt gecgtccoge gggecagage
gtggttctgt gcccgecgtt tattctgacc gaagegcaga tggatgaaat gttcgataaa
ctggaaaaag cgctggataa agtgtttgcg gaagtggcgt aa
<210> 150
<Z211> 453
<212> PRT
<213> Artificial Seguence

Page 113
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376247034

<220> . , oy
«223> variant of transaminase from v. fluvialis

<400> 150 _
Met Asn Lys Pro §1n Ser Trp Glu Thr ﬁgg Ala Glu
1
Tyr Gly Phe Egr ASp Met Pro Ser*%gu;His Glin Arg
val Thr His Gly Glu Gly Pro Tyr Ile val Asp val
35 40
Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met val
50 55 60
His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr
65 70 75
Gly Tyr His Ala gge phe Gly Arg Met ggr Asp Gln
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser
160 105
Tyr Thr Asn Ser Gly Ser Glu ATa Asn Asp Thr Met
115 120
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val
145 150 155
Thr 61y Lys Pro Tyr Ash Ser val Phe Gly Leu Pro
165 ' 170
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly
180 185
Thr Glu G¢lu GIn Phe val Ala Arg Leu Ala Arg Glu
195 200
Tle GIn Lys Glu Gly Ala Asp Thr ITe Ala Gly Phe
210 215 220
val Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys
225 230 235
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro
. 245 250
Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr
260 265
Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser ser
275 280
Ala Gly pPhe Phe pPro val Gly Ala val Ile Leu Gly

290 295 300.

Lys Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu
305 310 315
phe Thr Ala Gly Gly His Pro val Gly Cys Ala Ile
325 330
ITe Asp val val met Asn Glu Gly Leu Ala Glu Asn
340 345
Ala pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala
355 360
ITe Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn
385 390 395
Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu
405 410
Ala Gly G1n Ser val val Leu Cys Pro Pro Phe Ile
420 425
GIn Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala
435 449
Phe Ala Glu val Ala
- 450

<210> 151
<211> 1362
<212> DNA '

Page 114

Thr
Gly
His
Ala
Glu
Thr
Gly
val
125
Arg
Ser
Ley
Glu
Leu
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
Leu
Leu
Ile
l.eu

Leu
445

Tyr
Thr
30

Gly
Gly
Arg
va'l
Arg
110
Lys
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
ASH
Glu
Arg
Leu
Ar

350
Arg
Glu
Ser
Cys
Thr

430
Asp

Ser
15

val
Arg
phe
Phe
Met
val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
phe
Ser
255
Cys
Leu
l.eu

His

LysS
335

g Arg

Pro
Ala
val
Arg
415
Glu

Lys

Leu
val
Arg
ASD
Pro
80
Leu
Phe
Ley
Leu
Met
160
Phe
Glu
Thr
Pro
GIn
240
Asp
val
Thr
Ser
Gly
320
Ala
Leuy
ASn
val
Ser
400
Pro
Ala

val



<213> Artificial sequence

<220>

376247-034

<223> variant of transaminase from v. fluvialis

<400> 151

atgaacaaac
gatatgccga
atcgtggatg
gcgggcttig
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcocgeatt
ctggccogty
tttgeggaac
gcgattctge
ggctttggcc
attattagca
ccggaactga
trtaccgegg
atgaacgaag

aaacatattg

ctggaagcgd

gaacgtattg

gtggttctgt

ctggaaaaag '

<210> 152
<211> 453
<212> PRT

cgcagagcetg
gcctgeatca
tgcatggcecg -
atcataaagg
cgttttacgg
geceegtttga
tggtgaaaat
tgacccgttyg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggtaa
gtaaaaacct
gcaaacgtct
gcggcecatec
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctyg
gcccgeogit
cgctggataa

ggasacgcgt
gcgtggeacc
tcgttatctg
cctgattgat
ccgratgage
tagcggeegt
gctgtggtrt
gaacgcgtat
cgtgrttgge
tggcgaagaa
aaccattcag
tggcggeggt
caaatatgat
cacctgagggce
aaccgegogt
ggaaaccgeg
ggtgggttgt
aaacgtgegt
gaacattgge
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgcg

<213> Artificial Sequence

<220>

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgtrttata
ctgcatgegy
catggcgtga
ctgcogetge
ggcgaaaccg
aaggaaggcg
gttattccgc
attccggtga
tgcgtgacct
TTtTtttccgg
attgaagcga
gcgattgege
cgtectggeec
gaatatcgtg
geceeegttty
ggcetgattt
gaagcgcaga
gaagtggcgt

atagcctgta
cccatggega
gcggcctgtg
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
c€cgegglgag
cgggctttct
aagaacagtt
cggataccat
€ggcgaaagg
tcagcgatga
atgattttac
taggcgogot
tcgaagaatt
tgaaagcgat
cgegttttga
gcattggctt
atggcaacct
gccgtocgtg
tggatgaaat
aa

<223> variant of transaminase from v. fluvialis

<400> 152
Tet Asn Lys
Tyr Gly pPhe
His
35
ASp

val Thr

Ley
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Thr Asn
115

Leu

Tyr

Phe
130
Arg

Trp

Thr
145
Thr

Trp

Gly Lys

Leu His Leu
Glu
195

Lys

Thr Glu

Gln
210

Ile

Pro Gln Se
5

Thr

20

Gly

Asp Me

Glu Gl

Ala Asn Se

Ite As

70

Leu

Phe
85
val

Ala

lLeu Gl

100

ser Gly Se

His Ala Al

Asn Ala

Ty
15

Pro Tyr As

165
Thr Cys
180

GlIn

Pr
Phe
Al

Glu Gly

TYr

val

r Trp Glu

t Pro Ser

Pro Tyr
40

Leu

y

r Gly
55

Ala Ala

p

Gly Arg

u val Ser
Ala
120

Gly

r Glu

Glu
135
His

a

r Gly

0

n ser val

o His Tyr

Ala Arg
200
Thr

a Asp

215

Thr Arg Ala
10

Leu His Gln
25

Ile val Asp

Trp Asn Met
GIn
75

ASp

Lys Ala

Met Ser
90
Pro Phe
105

Asn

Asp

Asp Thr

Lys Pro Glin
Ala
155

Leu

val Thr

phe Gly
176
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly

Glu Thr Tyr

Arg Gly Thr
His
45

Ala

val Gly

val
60
Tyr

Gly

Glu Arg

Gin Thr val

Ser Gly Arg
110
val Lys
125

Arg

Met

LVs
140
val

Lys

ser Ala

Pro Leu Pro
Glu
190

Glu

Gly Glu

Glu Leu
205
Phe

Phe Ala

220

Page 115

tggrtttacc
aggcccgtat
gaacatggtg
acgttttcey
tgaaaaactyg
cagcgaagcg
accgcagaaa
cgcgagceatyg
gcatctgacc
tgtcgegegt
tgcggyettt
ctattttcag
agtgatttgc
cccggatgeg
gatictgggt
tggccatggt
tgatgtggtg
agaacgtcty
tatgtgggceg
gagcgtgagc
cggccagage
gttcgataaa

ser Leu

val val

Arg Arg

Phe Asp

rhe Pro
80
Met Leu

val Phe

Met Leu

Ile Leu

sSer Met
160
Gly Phe
175
Gly Glu

Glu Thr

Glu Pro

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



val
225
Ala
Glu
Thr
Ala
Lys
305
rPhe
ITe
Ala
Ile
Lys
385
Glu
Cys

Gln

Met
ITe
val
Tyr
Gly

290

Arg
Thr
AsSD
Pro
Gly
370
Asp
Arg
Gly

Met

Gly Gly Gly

Ile
245
Gly

Leu Pro

ITe Cys
260
Asp pPhe Thr
275
Phe pPhe Pro

teu Glu Thr

Ala Gly Gly
325
val et
340

Phe

val

Arg Glu

355

Glu Tyr Arg

Lys Ala Ser

ITe Ala Asn

405

GIn ser val

420
Glu

AsSp Met

Gly
230
Leu
Phe
Pro
val
Ala

310
His

Asn -

Glu
Gly
Lys
390
Thr
val

Phe

val
Arg
Gly
Asp
Gly
295
Ile
Piro
Glu
Arg
Ile
375
Ala
Cys
Leu

ASp

Ile
Lys
Arg
Ala
280
Ala
Glu
val
Gly
Leu
360
Gly
pro
Thr
Cys

Lys

Pro
Tyr
Thr
265
Ile
val
Ala
Gly
Leu
345
Lys
Phe
phe
Asp
Pro

425
Leu

376247-034
Pro Ala Lys
235
Asp Ile Pro
250
Gly

Asn Thr

Ile ser Ser

Ile Leu Gly
300
Glu Glu
315

Ala

Tle
Cys Ile
330
Ala

Glu Asn

His ITe Ala
Ala
380

Asn

Met Trp
Gly
395
Gly

Asp

Leu
410
Pro

Ley

Phe Tle

Glu Lys Ala

Gly
val
Trp
l.ys
285
Pro
Phe
Ala
val
Glu
365
Leu
l.eu
1e
Leu

L.eu

Tyr
Ile
Gly
270
Ash
Glu
Gly
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
ASp

Phe
Ser
255
Cys
Ley
Leu
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

LyS

Gin
240
ASp
val
Thr
Ser
Gly
320
Ala
Leu
ASh
val
ser
400
Pro
Ala

val

435
Ala Glu

450

Phe

<210>
<Z211>
<212>
<213>

<220>
<223>

153
1362
DNA

<400> 153

atgaacaaac
gatatgccga
atcgtggatg
gcgggettig
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggccegtg
tttgcggaac
gcgattetge
gactrtggec
attattagca
ccggaactga
trtaccgegy
atgaacgaag
aaacatattg
ctggaagegg
gaacgtatty
grggrrctgrt
ctggaaaaag

<210> 154
<211> 453

val Ala

cgcagagctg
gcctgcatca
tgcatggeceg
atcataaagg
cgtttagcgg
geceegtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggtaa
gtaaaaacct
gcaaacgtct
gcggecatce
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
geecgeegtt
cgctggataa

440

Artificial Seguence

ggaaacgcgt
gcgtggcacc
tcgttatcty
cctgattgat
ccgtatgage
tagcggecegt
gectgtggttt
gaacgcgtat
cgtgtttggce
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggggc
aaccgegggt
ggaaaccgeg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgeyg

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcegadag
gatcagaccg
gtgttttata
ctgcatgegg
catggcgtga
ctgcegetge
ggcgaaaccg
aaggaaggcyg
gttattcege
attccggtga
tgcgtgacct
trtrttocygg
attgaagcga
gcgattgege
cgtctggecc
gaatatcgtg
gceecegtttg
ggcctgattt
gaagcgcaga
gaagtggcgt

445

variant of transaminase from v. fluvialis

atagcctgta
cccatggega
gcggcctgty
cgcagtatga
tgatgctgtc
ccaacagegg
cggaaggcaa
ccgeggtgag
cgggetttct
dagaacagtt
cggataccat
€ggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tCcgaagaatt
tgaaagcgat
cgcgttttga
gcattggctt
atggcaacct
geegtocgac
tggatgaaat
aa

Page 116

tggttttacc
aggcccgtat
caacatggtg
acgtttteceg
tgaaaaactyg
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgegegt
tgegggettt
ctattttcay
agtgatttgc
cccggatgeg
gattctgggt
teegeatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
cggccagagce
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
12060
1260
1320
1362



<212>
<213>

<220>

<223>
<400>

Met
1

Tyr
val
Tyr
His
65

Gly
ser
Tyr
Trp
Thr
145
Thr
LL.eu
Thr
Ile
val
225
- Ala
Glu
Thr
Ala
LYS
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Thr
Gln

Phe

Asn
Gly
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe
130
Arg
Gly
His
Glu
GIn
210
Met
Ile
val
Tyr
Gly
290
Arg
Thr
ASp
Pro
Gly
370
ASD
Arg
Gly
Met

Ala
450

PRT ]
Artificial sequence

Lys

'Phe

His
35

Asp
Gly
His
LYS
Asn
115
Leu
Trp
Lys
L.eu
Glu
195
Lys
Gly
Leu
Ile
Asp
275
Phe
Leu
Ala
val
Arg
355
Glu
Lys
Ile
Gln
Asp

435
Glu

<210> 155

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
ser
His
AsSh
Pro
Thr
180
Gin
Glu
Ala
Pro
Cys
260
Phe

Phe

Glu

Gly
val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

val

Gln
5
Asp
Glu
Ash
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
Asn
405
val
Met

Ala

sSer
Met
Gly
Ser
ASp
70

Ser
Glu
Ser
Ala
TY I
150
Asnh
Pro
val
Ala
Gly
230
Leu
Phe
Pro
val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
val

Phe

Trp

Pro
Pro
Gly
55

Ala
Gly
val
Glu
Glu
135
His
ser
His
Ala
ASD
2135
val
Arg
Gly
ASp
Gly
295
Ile
Pro
Glu
Arg
Ite
375
Ala
Cys
Leu

Asp

Glu
ser
Tyr
40

Leu
Ala
Arg
Ser
Ala
120
Gly
Gly
val
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
va'l
Gly
Ley
360
Galy
Pro
Thr
Cys

Lys
440

Thr
Ley
25

Ile
Cys
Lys
Met
Pro
105
Asn
Lys
val
phe
Trp
185
Leu
Ile
Pro
Tyr
Thr
265
Tle
val
Ala
Gly
Leu
345
Lys
Phe
Phe
ASD
Pro

425
Leu

376247-034

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
Met
Asp
Leu
410
Pro

Glu

Ala
Gln
ASp
Met
GIn
75

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

Lys

variant of transaminase from v. fluvialis

154

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
Iie

Ala

Page 117

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
L.eu
Ile
Lau

lLau
445

Tyr
Thre
Gly
Gly
Arg
val
Arg
110
LYyS
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Ghu
Pro
Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Ser
15

val
Arg
Phe
rhe
Met
val
Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys

Leu

Leu

LYyS
335
Arg
Pro
Ala
val
Arg
415
Gtu
Lys

Leu

val
Arg
ASD
Pro
80
Ley
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gln
240
ASp
val
Thr
ser
Gly
320
Ala
Leu
Ash
val
sSer
400
Pro
Ala

val



<211>
<212>
<Z213>

<220>
<223>

<400>. 155

atgaacaaac
gatatgccga
atcgtggatg
gcgggcttty
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggcccgtg
tttgcggaac
gcgattctge
ggctttggcc
attattagca
ccggaactga
tttaccgegg
atgaacgaag
aaacatattg
ctggaagcgy
gaacgtattg
gtggttctgt
ctggaaaaag

1362
DNA

<210> 156
<211> 453
<212> PRT

cgcagagcetg
gcctgeatca
tgcatggecg
atcataaagg
cgttttttgg
gccegtttga
tggtgaaaat
tgaccecgtty
cgtataacag
attggcgrta
aactggaaga
cggtgatggy
cgatcctgeg
gtaccggtaa
gtaaaaacct
gcaaacgtct
gcggeeatcec
gcctggecga
cggaacgtce
tgaaagataa
cgaacacctg
gcccgeegtt
cgctggataa

Artificial Seguence

ggaaacgcgt
gcgtggcacc
tcgttatctg
cctgattgat
ccgtatrgagce
tagcggceegt
gctgtggttit
gaacgcgtat
cgtgtttggc
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctagage
aaccgegggt
ggaaaccgcg
ggtgogttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agrgtttgcg

<213> Artificial Sequence

<220>

376247-034

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
grgttitata
ctgcatgcgg
catggctgca
ctgcegetge
ggcgaaaccg
aaggaaggcg
gttattccge
attccggtga
tgcgtgacct
tittrtecgg
attgaagcga
gcgattgege
cgtctggcecec
gaatatcgtg
gecceocgtttg
ggcctgattt
gaagcgcaga
gaagtggcgt

variant of transaminase from v. fluvialis

atagcctgta
cccatggega
gcggectgtg
cgcagtatga
tTgatgctgtc
ccaacagegg
cggaaggcaa
ccgeggtgag
cgggctrrct
aagaacagtt
cggataccat
cggcgadagg
tcagcgatga
atgattttac
taggcgcgge
tcgaagaatt
tgaaagcgat
cgcgttttga
gcattggcett
atggcaacct
gcecgtecget
tggatgaaat
aa

<223> variant of transaminase from v. fluvialis

<400> 156
Met Ash Lys
1
Tyr Gly Phe
His
35
Asp

val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

ser Glu Lys

Thr Asn
115
Leu

TYr

Phe
130
Arg

Trp

Thr
145
Thr

Trp

Gly Lys

Leu His Leu
Glu

195

Thr Glu

Pro Gin Ser
5

Thr
20
Gly

ASp
Glu
Ala Asn

Lteu Ile

Met
Gly
ser

ASp

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55

Ala Ala

70

Phe
85
val

Ala

Leu
100
ser Gly

His Ala

Asnh Ala

Phe
Glu
Ser
Ala

Tyr

Gly Arg

val Sser
Ala
120
Gly

Glu

Glu
135

His Gly

150

Pro Tyr
165
Thr Cys
180

G1n pPhe

Ash
Pro

val

Ser val

His Tyr

Ala Arg

200

Thr Arg Ala
10

Leu His Gln
25
Ile

val Asp

Trp Asn Met
Glin
75

ASp

tys Ala

Met Ser
90
pro pPhe
105

AsSn

AsSp

Asp Thr

Lys Pro Gln
Ala
155

Leu

Cys Thr

Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Glu Thr Tyr

Arg Gly Thr

val His Gly

val Ala
60

Tyr

Gly

Glu Arg

GIn Thr val

Ser Gly Arg
110
val Lys
125

Arg

Met

Lys
140
val

Lys

Ser Ala

Pro Leu Pro
Glu
190

Glu

Gly Glu

Glu Leu

205

Page 118

tggttttacc

aggcccgtat

gaacatggtg
acgttttceg
tgaaaaactg
cagcgaagcyg
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgegegt
tgcgygettt
ctattttcag
agtgatttgc
cccgygatgeg
gattctgggt
tccgeatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgage
gggccagage
gticgataaa

Leu
val
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met

160
Phe

ser

Gly
175
Gly Glu

Glu Thr

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



Glin
210
MetT

Ile Lys
val
225
Ala

Gly

Ile Leu

Glu val Ile

Thir Tyr Asp

275

Ala Gly Phe

290
Lys Arg Leu
305
Phe

Thr Ala

Ite Asp val

Ala Pro Arg

355

Tte Gly Glu
370

Lys Asp

383

Glu

LYyS

Arg Ile

teu Gly GlIn

GIn Met Asp
435

Ala Glu

450

Phe

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

<220>
<223>

<400> 157

atgaacaaac
gatatgccga
atcgtggatg
gcgggettiy
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggceegty
tttgcggaac
gcgattctgce
ggcrttggee
attattagcea
ccggaactga
tttaccgeqgg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

157
1362
DNA

Glu Gly

Ala Gly

Ala

Gly

Asp Thr
215
val Ile

230

Ile
245
Gly

Pro

Cys
260
Phe Thr

pPhe Pro

Glu Thr

Leu
Phe
Pro
val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

ASD

Gly
295

IMe 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

Ile,
375

Ala Pro

380

Ala Asn
405
Ser val
420
Glu Met

val Ala

cgcagagctg
gcctgcatca
tgcatggecey
atcataaagg
cgtttagcgg
gcecegtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtta
aactggaaga
cggtgatgggy
cgatcctygeg
gtaccggtaa
gtaaaaacct
gcaaacgtct
geggcecatee
gcctggecga
cggaacgtec
tgaaagataa
cgaacacctg
gccecgeegtt
cgctggataa

Thr
val

Phe

Cys Thr

Leu Cys

Asp LYyS

440

Artificial Sequence

ggaaacgcgt
gcgtggecace
tcgttatetyg
cctgattgat
ccgtatgagc
Tagcggeegt
gctgtggttte
gaacgcgtat
cgtgtttgge
tyggcgaagaa
aaccattcag
tgcgggcggt
caaatatgat
cacctgggge
aaccgegggt
ggaaaccgeg
ggtoggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttocg

Ala

Asp

376247-034

Ile Ala Gly
Ala
235

Ile

Pro Pro

Tyr Asp
250
Thr Gly
265

Ile

Asn

Ile Ser

ITe Leu
Glu
315
Ala

Ala Ile
CyS
330
Ala

Gly
Leu Glu
345
Lys

His Ile

Phe Met Trp

Phe Gly
395
Gly

Asp

Leu
410
Pro Pro Phe
425
Leu

Glu Lys

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgcag
catggcacca
crgcegetge
ggcgaaaccy
aaggaaggcyg
grtattccgc
attccggtga
tgtgtgacct
tittttcegg
attgaagcga
gcgattgoege
cgtctggccc
gaatatcgtyg
gccececgtttg
ggcctgattt
gaagcgcaga
gaagtggcgt

Phe Phe Ala

220

Lys Gly Tyr

Pro val Tle

Thr Trp Gly

270

Ser Lys Asn
285

Gly Pro Glu

300

Glu

Phe pro

Ile Ala Leu

Asn val Arg
350
Glu Arg
365

Leu

Ala
Ala Glu
380
Asn

Leu Ser

Leu ITle Cys
Thr
430

ASp

Ile Leu

Ala Leu

445

variant of transaminase from v. f1uvia}is

atagcctgta
cccatggega
gcggectgtg
cgcagtatga
tgatgctgtc
ccaacagcgg
cggaaggcaa
ccgcggtgag
cgggetttct
aagaacagtt
cggataccat
cggcgaaagy
tcagcgatga
atgartttac
taggcgegge
tcgaagaatt
tgaaagcgat
cgegrtttga
gcattggcett
atggcaacct
gcegteeget
tggatgaaat
aa

Page 119

Glu Pro

Gin
240
Asp

Phe

ser
255
Cys val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Ata val

val ser
400
Arg Pro
415
Glu Ala

Lys val

tggttttacc
aggceccgtat
gaacatggty
acgttrtceg
tgaaaaacty
€agcgaagey
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgegegt
tgcggacttt
ctattttcag
agtgattitgce
cccggatgeg
gattctgggt
tccgeatggt
tgatgtggty
agaacgtctg
tatgtggycyg
gagcgtgagce
gggccagage
gttcgataaa

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



376247-034

<210> 158
<211> 453
<212> PRT
<213> Artificial Seguence

<220> .
<223> variant of transaminase from v. Tluvialis

<400> 158

Met
i
Tyr
val
Tyr
His
65
Gly
ser
Tyr
Trp
Thr
145
Thr
Lau
Thr
Ile
val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Tle
Ala
Ile
Lys
385
Glu
Leu
Gin

Phe

Asn Lys Pro GIn Ser Trp Glu Thr Qgg Ala Glu
Gly Phe Egr AsSp Met Pro Ser 5§u His G1n Arg
Thr ggs Gly Glu Gly Pro Tyr Ile val Asp val
. 40
Leu Asp Ala Asn Ser Gly Leu Trp Asn Met val
50 55 60
Lys Gly Leu Ile ?Sp Ala ATa Lys Ala ggn Tyr
Tyr His Ala g?e Ser Gly Arg Met Ser Asp Gln
90
Glu Lys Leu val Glu val ser Pro Phe Asp Ser
100 105 '
Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met
115 120
rhe Leu His Ala Ala Glu Gly Lys Pro GIn Lys
130 135 140
Arg Trp Asn Ala Tyr His Gly Thr Thr Ala val
150 155
Gly Lys Pro Tyr Asn Ser val phe Gly Leu Pro
165 170
His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly
180 185
Glu Glu GIn Phe val Ala Arg Leu Ala Arg Glu
195 200
GIn Lys Glu Gly Ala Asp Thr ITe Ala Gly phe
210 215 220
Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys
230 235
ITe teu Pro Ile Leu Arg Lys Tyr Asp Ile Pro
245 250
val ile Cys Gly Phe Gly Arg Thr Gly Asn Thr
260 265
Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser
275 280
Gly phe Phe Pro val Gly Ala Ala Ile Leu Gly
290 295 300
Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu
310 315
Thr Ala Gly Gly His Pro val Gly Cys Ala Ile
325 330
Asp val val Met Asn Glu Gly Leu Ala Glu Asn
340 345
pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala
355 360
Gly Glu Tyr Arg Gly Ite Gly Phe Met Trp Ala
370 375 380
Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn
390 395
Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu
405 410
Gly GIn ser val val Leu Cys Pro Pro Phe Ile
420 ' 425
Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala
435 440
Ala Glu val Ala
450

rage 120

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

ey
445

Tyr
Thr
Gly
Gly
Arg
val
Arg
110
LysS
Lys
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Giu
Pro
Leu
Arg
350
Arg
Glu
Sepr
Cys
Thr

430
ASp

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

Lys

Leu
val
Arg
ASD
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Glin
240
AsSD
val
Thr
Ser
Gly
320
Ala
Leu
Asn
va'l
Ser
400
Pro
Ala

val



376247-034

<210> 159
<211> 1362
<212> DNA
<213> Artificial Sequence

<220> : o o
<223> variant of transaminase from v. fluvialis

<400> 159

atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagcctgta tggttttacc 60
gatatgccga goctgeatca gegtggeace gtggtggtga cccatggega aggeccgrat 120
atcgtggatg tgcatggccg tcgttatctg gatgcgaaca gcggcctgtg gaacatggtg 180
gcgggctttg atcataaagg cctgattgat geggcgaaag cgcagtatga acgttttccg 240
ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgcetgtc tgaaaaactg 300
gtggaagrga gcccgtitga tageggecgt gtgttitata ccaacagcgg cagcgaageg 360
aacgatacca tggtgaaaat gctgtggttt ctgcatgcgg cggaaggcaa accgcagaaa 420
cgtaaaattc tgacccgttg gaacgcgtat catggcagca ccgcggtgag cgcgagcatg 480
accggcaaac cgtataacag cgtgtttgge ctgoccgetge cgggetttet gcatctgacce 540
tgecegeatt attggegtrta tggcgaagaa ggcgaaaccy aagaacagtt tgtcgegegt 600
ctggecegty aactggaaga aaccattcag aaggaaggeg cggataccat tgegggcttt 660
tttgcggaac cggtgatggg tgcgggeggt gttattccyge cggcgaaagg ctattttcag 720
gcgattctge cgatcctgeg caaatatgat attccggtga tcagcgatga agtgatttge 780
ggctttggee gtaccggtaa cacctgggge tgcgtgacct atgattttac cccggatgeg 840
attattagca gtaaaaacct aaccgcgggt ttitttcegg taggcgeggt gattctgggt 900
ccggaactga gcaaacgtct ggaaaccgceg attgaagcga tcgaagaatt tcgtcatggt 960
tttaccgegyg geggecatce ggtgggttgt gegattgcge tgaaagegat tgatgtggtg 1020
atgaacgaag gccrggecga aaacgtgegt cgtetggecc cgegttttga agaacgtctg 1080
" aaacatattg cggaacgtcc gaacattgge gaatatcgtg gcattggett tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagegtgage 1200
gaacgtattg cgaacacctg caccgatctg ggcctgattt gccgtecgga aggecagage 1260
gtggttctgt gcccegeegtt tattctgacC gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaay cgctggataa agtgtttgeg gaagtggegt aa 1362

<210> 160
<211> 453
<212> PRT
<213> Artificial Sequence

<220> _ ..
<223> variant of transaminase from v. fTluvialis

<400> 160

mMet Asn Lys Pro g1n Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu

1 10 15

Tyr Gly Phe Thr Asp Met Pro Ser Leu His GIn Arg Gly ghr val val
20 25 0

val Thr His Gly Glu Gly Pro Tgr Ile val Asp val zis Gly Arg Arg

35 4 5
Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met val Ala Gly Phe Asp
50 55 60

His Lys Gly Leu ITe Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro

65 70 75 80

Gly Tyr His Ala Phe Tyr Gly Arg Met Ser Asp GIn Thr val Met Leu

85 0 g5

ser Glu Lys Lteu val Glu val Ser Pro Phe Asp Ser Gly Arg val pPhe
100 105 110

Tyr Thr Asn Ser Gly ser Glu Ala Asn Asp Thr Met val Lys Met Leu

115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu
130 135 140

Thr Arg Trp Asn Ala Tyr His Gly Ser Thr Ala val Ser Ala Ser Met

145 150 ' 155 160

Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe

165 170 175

Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu

180 185 190
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Thr
Ile
val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Glu
Gln

Phe

<210>

Glu
Gln
210
Met
e
val
TYIr
Gly
290
Arg
Thr
ASD
Pro
Gly
370
ASp
Arg
Gly
Met

Ala
450

Glu
195
LysS

Gly

‘Leu

Ile
ASp
275
Phe
Leu
Ala
val
Ar

355
Glu
Lys
Ile
Gln
Asp

435
Glu

161

<211> 1362

<212>
<213>

<220>

<223>

DNA .
Artificial Seguence

<400> 161
atgaacaaac
gatatgccga
atcgtggatg
gcgggetity
ggctatcatg
gtggaagtga
aacgatacca
¢gtaaaattic
accggcaaac
tgccegeatt
ctggeocgtg
tEtgcggaac
gcgattctge
ggctttggcc
attattagca
ccggaactga
tttaccgcgg
atgaacgaag
aaacatattg
ctggaagegg
gaacgtattg
gtggticegt
ctggaaaaag

Gln
Glu
Ala
Pro
Cys
260
Phe
Phe
Glu
Gly

val
340

g Phe

Tyr
Ala
Ala
ser

420
Glu

val

Phe
Gly
Gly
Ile

245

Gly
fhr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asnh
405
va'l
Met

Ala

cgcagagetg
gcctgeatca
tgcatggcecg
atcataaagg
cgtttcatyg
gececgtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctygceyg
gtaccggtaa
gtaaaaacct
gcaaacgtct
geggecatec
gectggecega
cggaacgtcce
tgaaagataa
cgaacaccig
geeecgeegtt
cgctggataa

val
Ala
Gly
230
teu
Phe
Pro
val
Ala
310
His
ASh
Glu
Gly
LyS
390
Thr
val

Phe

Ala
Asp
215
vai
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

ASp

Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
val
Gly
lL.etl
360
Gly
Pro
Thr
Cys

Lys
440

ggaaacgcgt
gcgtggcace
tcgttatetg
cctgattgat
ccgtatgage
tagcggeegt
gctgtggtrtt -
gaacgcgrat
cgtgtttggce
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctgggygc
aaccgcgggt
ggaaaccgcg
ggtgggtigt
aaacgtgegt
gaacattggc
agcgagcaaa
caccgatctyg
tattctgacc
agtgtttgeg

Leu
Ile
Pro
Tyr
Thr
265
e
val
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgegg
catggegtga
ctgeegetge
ggcgaaaccyg
4aggaagglg
gttattctgc
attcecggtga
tgegtgacet
trttttecgy
attgaagcga
gcgattgege
cgtctggecc
gaatatcgtg
geeeegtttg
ggcctgattt
gaagcgcaga
gaagtggegrt

376247-034

Ala
Ala
Pro
ASp
250
Gly
ile
Ile
Ile
cys
330
Ala
His
Metf
Asp
Leu
410
Pro

Glu

Arg
Gly
Ala
235
Ite
AsSh
Ser
Leu
Glu
315
Ala
Glu
Tie
Trp
Gly
385
Gly
Phe

Lys

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

Ala

variant of transaminase from v. fluvialis

dd
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Leu
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
Ley
Leu
Ile
L.eu

Leu
445

atagcctgta
cccatggcga
gcggectgty
cgcagtatga
tgatgctgte
ccaacagegyg
cggaaggcaa
ccgcggtgag
cgggctttct
aagaacagtt
cggataccat
cggcgaaagy
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgttttga
gcattggctt
atggcaacct
gecgtocgge
tggatgaaat

Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Arg
Ley
Arg
350
Arg
Glu
Ser
Cys
Thr

430
Asp

Gluy
Glu
Phe
ser
255
Cys
Leu
Leu
His
LYS
335
Arg
Pro
Ala
va'l
Arg
415
Glu

Lys

Thr
Pro
Gln
240
Asp
val
Thr
Sar
Gly
320
Ala
l.eu
Ash
val
ser
400
Pro
Ala

val

tggttttacc
aggccegtat
gaacatggtg
acgttttccg
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgegegt
tgcgggettt
ctattttcag
agtgatttgce
cccggatgeg
gattctgggt
tccgeatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgage
gggccagage
gttcgataaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
260
1020
1080
1140
1200
1260
1320
1362



376247-034

<210> 162
<211> 453
<212> PRT
- <213> Artificial Sequence

<220> ] ) o
<223> variant of transaminase from v. fluvialis

<400> 162

Metf
1

Tyr
val
Tyr
His
65

Gly
ser
TYr
Trp
. Thr
145
Thr
Leu
Thr
ITe
val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Ala
Gln

Phe

Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu
5 10

Gly Phe Thr Asp Met Pro Ser Egu His Gln Arg
20 .
Thr g;s Gly Glu Gly Pro 15r ITe val Asp val
Leu Asp Ala Asn Ser Gly Leu Trp Asn Met val
50 55 60
Lys Gly Leu Ile Asp Ala Ala Lys Ala ggn Tyr
70
Tyr His Ala gge His Gly Arg Met ggr Asp Gln
Glu Lys Leu val Glu val Ser pro Phe Asp Ser
100 105 -
Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met
115 120
Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys
130 135 140
Arg Trp Asn Ala Tyr His Gly val Thr Ala val
150 155
Tyr Asn Ser val Phe Gly Leu Pro
165 170
His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly
180 185
Glu Glu GIn Phe val Ala Arg Leu Ala Arg Glu
195 200
GIn Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe
210 215 220
met Gly Ala Gly Gly val Ile Leu Pro Ala Lys
230 235
Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro
245 250
Cys Gly phe Gly Arg Thr Gly Asn Thr
260 265
Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser
275 280
Gly pPhe Phe Pro val Gly Ala val Ile Leu Gly
290 295 300
Arg Leu Glu Thr Ala Ile Glu Ala Ile Glu Glu
310 315
Thr Ala Gly Gly His Pro val Gly Cys Ala Ile
325 330
Asp val val Met Asn Glu Gly Leu Ala Glu Asn
340 345
Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala
355 360
Gly GTu Tyr Arg Gly ITe Gly Phe Met Trp Ala
370 375 380
Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn
390 395
Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu
405 410
Gly GlIn Ser val val Leu Cys Pro Pro Phe Ile
420 425
Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala
435 440
Ala Glu val Ala

Gly Lys Pro

val Ile

rPage 123

Thr
Gly
His
45

Ala
Glu
Thr
Gly
val
125
Arg
Ser
Leu
Glu
Ley
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Gy
365
Leu
L.ey
ITe
Leu

l.eu
445

Tyr
Thr
30

Gly
Gly
Arg
val
Ar

110
LyS

LYS

Ala.

PO
Glu
190
Glu
Ala
Tyr
Ite
Gly
270
Asn
Glu
Pro
Leu
Arg
350
AT
Glu
Ser
cys
Thr

430
ASD

Ser
val
Arg
Phe
Fhe

Met

g val

Met
Ile
Ser
Gly
i75
Gly
Glu
Glu
Phe
ser
255
Cys
l.eu
Leu
His
Lys
335
Arg
Bro
Ala
val
Arg
415
Glu

Lys

Leu
va]
Arg
Asp
Pro
80

Leu
Phe
Leu
Leu
Met
160
Phe
Glu
Thr
Pro
Gin
240
Asp
val
Thr
Ser
G1

320
Ala
Leu
Asn
val
ser
400
Pro
Ala

val



450

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

163
1362
DNA

<220>
<223>

<400> 163
atgaacaaac
gatatgccga
atcgtggatyg
gcgggetttg
ggectatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
. tgcecgeatt
S ctggeecgty
tttgceggaac
gcgattcrge
ggctttggec
attattagca
ccggaactga
tttacegegy
atgaacgaag
aaacatratrtg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

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

164
453
PRT

<220>
<223>

<400> 164
Met Asn Lys
1

cgcagagctg
gcctgeatca
tgcatggecey
atcataaagg
cgttttracgg
geccegtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgceyg
gtaccggiaa
gtaaaaacct
gcaaacgtct
gcggecatec
gcctggecga
cggaacgtcc
tgaaagataa
cgaacaccrg
gececcgecgtt
cgctggataa

Pro

Gln Ser
5

Artificial sequence

ggaaacgcgt
gcgtggcace
tcgttatetg
cctgattgat
ccgtatgage
tagcggeegt
gctgtggttt
gaacgcgtat
cgtgtttgge
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggggc
aaccgcgggrt
ggaaaccgeg
ggtggottgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgcyg

Artificial Sequence

Trp Glu

Thr Arg
10

376247-034

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgogg
catggctgca
ctgeegetge
ggcgaaaccy
daggaaggcyg
grtattctgc
attccggtga
tgcgtgacct
ttttttoccgg
attgaagcga
gcgattgcege
cgtctggcecc
gaatatcgtg
gcecegttg
ggcctgattt
gaagcgcaga
gaagtggcgt

Ala

variant of transaminase from v. fluvialis

atagcctgta
cccatggega
gcggectgty
cgcagtatga
tgatgctgtc
ccaacagegyg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cggcgaaagqg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgecgttttoga
gcattggctt
atggcaacct
gccgtecget
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr

tggttttacc
aggcccgtat
gaacatggtg
acgttticcg
tgaaaaacty
cagcgaageg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtecgegegt
tgegggettt
ctattttcag
agtgatttgc
cccggatgeg
gattctgggt
tcgtcatggt
tgatgtggtg
agaacgtctg
tatgtgggcy
gagcgrgagce
gggccagage
gttcgataaa

Ser Leu

Tyr
val
Tyr
His
65

Gly
sSer
Tyr
Trp
Thr

145
Thr

Gly
Thr
Leu
50

Lys
Tyr
Glu
Thr
Phe

130
Arg

Gly.

Phe
His
35

ASp
Gly
His
LYS
Asn
115
Leu
Trp

LYS

Thr
20

Gly
Ala
Leu
Ala
Leu
100
Ser
His
Asn

Pro

Asp
Glu
Asn
Ile
Phe
val
Gly
Ala
Ala

Tyr
165

Met
Gly
Ser
Asp
70

Tyr
Glu
Ser
Ala
Tyr
150
Asn

Pro
Pro
Gly
55

Ala
Gly
val
Glu
Glu
135
His

ser

Ser
TYr
40

Leu
Ala
Arg
ser
Ala
120
Gly
Gly

val

Leu
25

Ile
Trp
Lys
Met
Pro
105
ASH
Lys
Cys

Phe

His GlIn

val Asp

Asn Met

GIn
75
ASp

Ala

ser
90
Phe Asp

Asp Thr

Pro G1n

Ala
155
Leu

Thr

Gly
170

Arg
val
val
60

Tyr
GIn
Ser
Met
Lys
140
val

Pro

Page 124

Gly
His
45

Ala
Glu
Thr
Gly
val
125
Arg
Ser

l.ey

Thr
30

Gly
Gly
Arg
val
Arg
110
Lys
Lys
Ala

Pro

val
APrg
Phe
Phe
Met
var
Met
Ile
Ser

Gly
175

val
Arg
AsSp
Pro
80

Leu
Phe
Leu
Leu
Met

160
Phe

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



376247-034

Gly
Glu
Glu
Phe
Ser
255
Cys

Leu

Leu

Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

Glu
Thr
Pro
GIn
240
ASp
val
Thr
ser
Gly
320
Ala
Leu
Asn
val
Ser
400
Pro
Ala

vall

Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu
180 185 ‘ 190
Thr Glu Glu Gln pPhe val Ala Arg Leu Ala Arg Giu Leu Glu
195 200 205
Ite GIn Lys Glu Gly Ala Asp Thr Ile aAla Gly pPhe Phe Ala
210 215 220
val Met Gly Ala Gly Gly val 1le Leu Pro Ala Lys Gly Tyr
225 230 235
Ala ITe Leu Pro Ile Leu Arg Lys Tyr Sgg Ile Pro val Ile
- ' 245 -
Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly
260 : © 265 270
Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser Ser Lys Asn
275 280 285
Ala Gly Phe phe Pro val Gly Ala val ITe Leu Gly Pro Glu
290 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala ITe Glu Glu Phe Arg
305 310 315
phe Thr Ala Gly ggg His Pro val Gly ggg Ala 1le Ala Leu
ITe Asp val val Met Asn Glu Gly Leu Ala Glu Asn Val Arg
340 345 350
Ala pPro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg
355 360 365
Ile Gly Glu Tyr Arg Gly Ite Gly Phe Met Trp Ala Leu Glu
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser
385 : 390 395
GTu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys
405 410
Leu Gly GIn Ser val val Leu Cys Pro Pro Phe Ile Leu Thr
_ 420 425 430
GIn Met Asp Gilu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp
435 440 445
Phe Ala Glu val Ala
450
<210> 165
<211> 1362
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of transaminase from v. fluvialis
<400> 165
atgaacaaac cgcagagctg ggaaacgegt gcggaaacct atagectgta
gatatgccga gectgeatca gegtggeacc gtggtggtga cccatggega
atcgtggatg tgcatggocg togttatctg gatgcgaaca gcggectgtly
gcgggetttyg atcataaagg cctgattgat gcggcgaaag cgcagtatga
ggctatcatg cgtttgeggyg ccgtatgagc gatcagaccy tgatgetgtc
gtggaagtga goccgtttga tagcggecgt gigttttata ccaacagegg
aacgatacca tggtgaaaat gctgtggtit ctgcatgcgg cggaaggcaa
cgtaaaattc tgacccgtty gaacgegtat catggegtga ccgeggtgag
accggcaaac cgtataacag cgtgtttgge Cctgecgotge cgggcetitct
tgcocgeatt attggegtta tggcgaagaa ggcgaaaccg aagaacagtt
ctggceccygtyg aactggaaga aaccattcag aaggaaggcg cggataccat
tttgcggaac cggtgatggg tgcgggeggt gttattcecge cggegaaagg
gcgattctge cgatcctgcg caaatatgat attccggtga tcagcgatga
ggctttggec graccggtaa cacctgggge tgcogtgacct atgattttac
attattagca gtaaaaacct aaccgegggt Tttiitccgg taggegeggt
ccggaactga geaaacgtct ggaaaccgcg attgaagcga tcgaagaact
tttaccgogyg goggecatce ggtogattgt gcgattgoge tgaaagcgat
atgaacgaag gcctggecga aaacgtgegt cgtcetggecce cgegttttga
aaacatattg cggaacgtcc gaacattggce gaatatcgtg gcattggetit
ctggaagcgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct
gaacgtattg cgaacacctg caccgatctg ggectgattt geegteeget

Page 125

tggttitacc
aggcccgtat
caacatggtg
acgttitccg
tgaaaaactg
cagcgaageg
accgcagaaa
cgcgageatg
gcatctgacc
tgrcgcgegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgeyg
gattctgggt
gccgecatggt
tgatgtgdtg
agaacgtctg
tatgtggocg
gagcgtgagc
gggccagage

60
120
180
240
300
360
420
480
>40
600
660
720
780
840
960
60
1020
1080
1140
1200
1260



376247-034
gtggttctgt gcccgeocgtt tattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgeg gaagtggegt aa 1362

<210> 166
<2311> 453
<212> PRT
<213> Artificial sequence

<22(> ] . .
<223> variant of transaminase from v. fluvialis

<400> 166 ,
Met Asn Lys Pro g?n ser Trp Glu Thr igg Ala Glu Thr Tyr Ser Leu
1 15
Tyr Gly Phe Thr Asp Met Pro Ser Leu His Gin Arg Gly Thr val val
20 25 30
val tThr His Gly Glu Gly Pro Tyr Ile val Asp val ggs Gly Arg Arg
35 40
Tyr Leu Asp Ala Asn Ser‘%éy Leu Cys Asn Met gg] Ala Gly Phe Asp
50
His Lys Gly Leu Ile Asp Ala Ala Lys Ala G1n Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala phe Ala Gly Arg Met Ser Asp Gln Thr val get Leu
85 20 5
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 . 185 190
Thr Glu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
Ile GIn Lys Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro
210 215 220
val Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys Gly Tyr Phe Gln
225 230 235 240
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
Glu val Ile Cys Gly Phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val
260 265 270
Thr Tyr Asp Phe Thr Pro Asp Ala 1Te Ile Ser Ser Lys Asn Leu Thr
275 280 285
Ala Gly Phe phe Pro val Gly ATa val Ile Leu Gly Pro Glu Leu Ser
290 295 300
Lys Arg Leu Glu Thr Ala ITe Glu Ala Ile Glu Glu Leu Pro His Gly
305 310 315 320
Phe Thr Ala Gly Gly His Pro val Gly Cys Ala TIle Ala Leu Lys Ala
325 330 335
IT1e Asp val val Met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu
340 345 350
Ala Pro Arg Phe Glu Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn
355 360 365
Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser Val Ser
385 390 395 400
Glu Arg ITe Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415 .
Leu Gly GIn Ser val val Leu Cys Pro Pro Phe Ile Leu Thr &lu Ala
420 425 430
Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
page 126



435
Phe Ala Glu
450

<210> 167
<2131> 1362
<212> DNA

val Ala

440

<213> Artificial Sequence

<220>

376247-034

445

<223> variant of transaminase from v. fluvialis

<400> 167

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttyg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgccegeatt
ctggecegty
tttgcggaac
gcgattctge
ggctttggee
attattagca
ccggaactga
tttaccgegg
atgaacgaag
aaacatattg
ctggaageag
gaacgtattg
gtggttctgt
ctggaaaaag

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

168
453
PRT

<220>
<223>

<400>
Met
1

Tyr

168
Asn Lys

Gly phe
His
35

Asp

val Thr

Leu
50
Lys

Tyr
His Gly
65

Gly

Tyr His

ser Glu Lys

Thr Asn
115

lLeu

Tyr

Phe
130
Arg

Trp

Thr
145

Trp

cgcagagctg
gcetgeatea
tgcatggecg
atcataaagg
cgtttaacqg
gceccgtttga
tggtgaaaat
tgaccegttg
cgtataacag
attggegtta
aactggaaga
cgglgatggg
cgatcctgeg
gtaccggtaa
gtaaaaacct
gcaaacgtct
gecggecatcce
gcctggecga
cggaacgtcc
tgaaagataa
cgaacaccty
geecogeegtt
cgctggataa

Pro Gin Ser

5
Thr Asp
20
Gly Glu

Ala Asn

Leu Ile

Phe
85
val

Ala

Leu
100
Ser Gly

His Ala

Asn Ala

Met
Gly
Ser
AsSp
70

Asn
Glu
Ser
Ala

TYr

dgaaacgcgt
gcgtggeace
Tcgrtatctyg
cctgattgat
ccgtatgage
tagcggeegt
gctgtggttt
gaacgcgtat
cgtgttigge
tggcgaagaa
aaccattcag
tggcggeggt
caaatatgat
cacctggoage
aaccgegggt
ggaaaccgcg
ggtgggtigt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgcg

Artificial Seguence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

val Ser

Ala
120
Gly

Glu

Glu
135

His Gly

150

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgcggy
catggcgtga
ctgccgetge
ggcgaaaccg
aaggaaggeg
gttatitccge
attccggtga
tgcgtgacct
ttttitccgg
attgaagcga
gcgattgege
cgtotggecc
gaatatcgtg
gccecgtttg
ggcctgattt
gaagcgcaga
gaagtggegt

Thr Arg Ala
10

Leu His Gln
25

Ile val Asp

Trp Asnh Met
Gln
75

ASD

Lys Ala

Met Ser
90
Pro Phe
105

Asn

Asp

Asp Thr

Lys Pro GlIn
Ala

155

val Thr

atagcctgta
cceatggega
gcggectgty
cgcagtatga
tgatgctgrtc
ccaacagcgg
cggaaggcaa
ccgeggtgay
cgggetttcet
aagaacagtrt
cggataccat
cggegaaagg
tcagcgatga
atgattttac
taggcgegyt
tcgaagaact
tgaaagcgat
cgegtttiga
gcattggcetrt
atggcaacct
geegteeget
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr
Thr
30

Gly

Arg Gly
His
45

Ala

val

val
60
Tyr

Gly

Glu Arg

GIn Thr val

ser Gly Arg
110
val Lys
125

Arg

Met

LYS
149
val

Lys

Ser Ala

Page 127

tggttttacc
aggcccgtat
gaacatggtg
acgttttecg
tgaaaaactg
cagcgaageg
accgeagaaa
cgcgageatg
gcatctgacc
tgtcgegegt
tgcgggettt
ctattttcag
agtgatttgc
ceeggatgeg
gattctgggt
gccgeatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgage
gggccagage
gttcgataaa

Setr Leu

val val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu

val Phe

Met Leu

Ile Leu

Ser Met

160

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
Thr
Ile
val
225
Ala
Glu
Thr
Ala
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Leu

Gln

Gly
His
Glu
Gln
210
Met
Ile
val
Tyr
Gly
290
Arg
Thr
ASp
Pro
Gly
370
Asp
Arg
Gly

Met

LYS
l.eu
Glu
195
Lys
Gly

l.eu

ITé

Asp
275
Phe
Leu
Ala
val
Arg
355
Glu
LysS
Ile
Glin

Asp

Pro
Thr
180
Gln
Glu
Gly
Pro
Cys
260
Phe
Phe
Glu
Gly
val
340
Phe
Tyr
Ala
Ala
Ser

420
Glu

Tyr
165
Cys
Phe
Gly
Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
ser
ASn
405
val

Met

Ash
Pro
val
Ala
Gly
230
l.eu
rhe
Pro
val
Ala
310
His
Asn
Glu
Gly
LyS
390
Thr
val

Phe

ser
His
Ala
Asp
215
val
Arg
Gly
Asp
Gly
285
1ile
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

Asp

val
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
val
Gly
lL.eu
360
Gly
Pro
Thr
Cys
Lys

Phe
Trp
185
Leu
Ile
Pro
Tyr
Thr
265
Ile
val
Ala
Gly
Leu
345
Lys
rhe
Phe
ASp
Pro

425
Leuy

376247-034

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
Ala
235
Ile
Asn
Saer
Leu
Glu
315
Ala
Glu
Ite
Trp
Gly
395
Gly
rhe

Lys

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

Ala

Leu
Glu
teu
205
phe
Gly
val
Trp
Lys
285
Pro
teu
Ala
val
Glu
365
Leu
lLeu
Ile
Leu

Leu

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

430
Asp

Gly
175
Gly
Glu
Glu
Phe
Ser
255
Cys
Leu
Leu
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

Phe
Glu

Thr

Pro
Gln
240
Asp
val
Thr
Ser
Gly
320
Ala
L.eu
AsN
val
Ser
400
Pro
Ala

va'l

435
Ala GTu

450

Phe

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

<220>
<223>

<400> 169

atgaacaaac
gatatgccga
atcgtggatyg
gcgggetttg
ggctatcaty
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggceegty
tttgcggaac
gcgattctyge
ggctttggcec
attattagca
ccggaactga
ctgacegegy
atgaacgaag
daacatattg

169
1362
DNA

val Ala

cgcagagetyg
gcctgeatca
tgcatggeceg
atcataaagg
cgttttacgg
geeeogtttga
tggtgaaaat
tgaccegttyg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggtaa
gtaaaaacct
gcaaacgtct
gcggcecatec
gcetggecega
cggaacgtcc

440

Artificial Seguence

ggaaacgcgt
gcgtggeacc
tcgttatcig
cctgattgat
ccgtatgage
tageggecgt
gctgtggttt
gaacgcgrat
cgtgtttggc
tggcgaagaa
aaccattcag
tggcggcggt
caaatatgat
cacctgggoc
aaccgcgggt
ggaaaccgceg
ggtgggttgt
aaacgtgcgt
gaacattggc

gcggaaacct
gtggtggtga
gatgcgaaca
gcggegaadg
gatcagaccg
gtgttttata
ctgcatgegg
catggcacca
ctgeccgetge
ggcgaaaccg
aagyaaggcy
gttattcecge
attccggtga
tgcgtgacct
tttttitccgg
attgaagcga
gcgattgegce
cgtctggecc
gaatatcgtg

445

variant of transaminase from v. fluvialis

atagcctgta
cccatggega
gcggectgry
cgcagtatga
tgatgctgtc
ccaacagcegg
cggaaggcaa
ccgeggtgag
cgggctttet
dagaacagtt
cggataccat
cggcgaaagy
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgecgtttiga
gcattggctt

page 128

tggttttacc
aggcccgrtat
gaacatggty
acgttttccyg
tgaaaaactyg
cagcgaagceg
accgcagaaa
cgcgageaty
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttcag
agtgatttgce
cccggatgey
gattctgggt
tccgeatggt
tgatgtggtg
agaacgtctg
tatgtgggceg

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



376247-034

ctggaagcgg tgaaagataa agcgagcaaa gocccgtttg atggcaacct gagegtgage 1200
gaacgtattg cgaacacctg caccgatctg ggcctgattt gecgtccget gggecagage 1260
gtggttctgt gcccgeegtt tattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggegt aa 1362

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

<220>

<223>
<400>

MetL
1
Tyr
val
Tyr
His
65
Gly
Ser
Tyr
Trp
Thr
145
Thr
Leu
Thr
Ile
val
225
Ala
Glu
Thr
Ala
Lys
305
l.eu
Ile
Ala
Ile
Lys
385
Glu

Leu

ASh
Gly
Thr
teu
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
Arg

Gly

170
453
PRT i
Artificial Sequence

LYS
Phe
His
35

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

Gln

Pro
Thr
20

Gly
Ala
Leu
Ala
Leu
100
ser
His
Asn
Pro
Thr
180
Gin
Gly
Gly
Pro
cys
260
Phe
Phe
Glu
Gly
val
340
Phe
TYIl
Ala
Ala

Ser

Gin
5
ASp
Glu
AsSh
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
Asn

405
val

variant of transaminase from v. fluvialis

170

ser Trp Glu Thr ?59 Ala Glu Thr Tyr Sgr Ley
1
Met Pro Ser %gu His GIn Arg Gly ggr val val
Gly Pro Tyr Ile val Asp val His Gly Arg Arg
49 45
Ser ggy Leu Trp Asn Met ESW Ala Gly pPhe Asp
Asp Ala Ala Lys Ala GInm Tyr Glu Arg Phe Pro
70 75 80
Tyr Gly Arg Met Ser Asp Gln Thr val Met Leu
a0 a5
Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
105 110
Ser Gilu Ala Asn Asp Thr Met val Lys Met Leu
120 125
Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu
135 140
Tyr His Gly Thr Thr Ala val Ser Ala Ser Met
150 155 160
Asn Ser val 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 pPro Pro Ala Lys Gly Tyr pPhe Gin
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 ITe 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 Ite Glu Glu Phe Pro His Gly
310 315 320
His Pro val Gly Cys Ala Ele Ala Leu Lys Ala
330 335
Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu
345 350
Glu Arg Leu Lys His Ile Ala Glu Arg Pro Asn
360 365
Gly Ile Gly Phe Met Trp Ala Leu GTu Ala val
375 380
Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
390 395 400
Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
410 415
val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
Page 129



420

376247-034

430

Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
" 440 4435

Phe Ala Glu val Ala

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

450

<220>

<223>
<400>

171
1362
DNA
Artificial Seguence

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatg
gtggaagtga
dacgatacca
cgtaaaattc
accggceaaac
tgccegeatt
ctggeecgtg
tttgcggaac
gcgattcige
ggctitggec
attattagca
ccggaactga
tttaccgcgg
atgaacgaag
aaacatatig
ctggaagcgg
gaacgtattg
gtggttcrgt
ctggaaaaaqg

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

<220>

<223>
<400>

Met
1
Tyr
val
Tyr
His
65
Gly
Ser
Tyr

Trp

Ash
Gly
Thr
Leu
50

Lys
Tyr
Glu
Thr

rhe
130

172
453
PRT
Artificial sequence

Lys
Phe
His
35

Asp
Gly
His
Lys
Asn

115
Leu

cgcagagcetyg
gcctgeatca
tgcatggecyg
atcataaagg
cgrtttacgg
gccegtttga
tggtgaaaat
tgaccegtty
cgtataacag
attggcgtra
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggtaa
gtaaaaacct
gcaaacgtct
gcggeecatcce
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctyg
geececgeegtt
cgctggataa

ggaaacgegt
gcgtggceacc
tecgttatctg
cctgattgat
ccgtatgagc
tagcggcecgt
gctgtggttt
gaacgcgtat
cgtgtttggce
tdgcgaagaa
aaccattcag
tgcgggeggt
Ccaaatatgat
cacctgggge
aaccgegggt
ggaaaccgcg
ggtgggrigt
aaacgrtgegt
gaacattggc
agcgageaaa
caccgatctyg
tattctgacc
agtgtttgcg

Prg Glin Ser Trp Glu
5

Thr
20

Gly
Ala
Ley
Ala
Leu
100
Ser

His

Asp
Glu
Ash
Ile
Phe
85

val
Gly

Ala

Met
Gly
Ser
AsSp
70

Tyr
Glu
Ser

Ala

Pro
Pro
Gly
55

Ala
Gly
val
Glu

Glu
135

Ser
Tyr
40

Leu
Ala
Arg
Ser
Ala

120
Gly

gcggaaacct

gtggtggtga

gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgcgyg
catggcagca
ctgccgetge
ggcgaaaccg
.aaggaaggcg
gttattccgc
attccggtga
tgecgtgacct
ttttticcyy
attgaagcga
gcgattgegc
cgtctggecc
gaatatcgtyg
geceecegtttyg
ggcctgattt
gaagcgcaga
gaagtggcgt

Thr
Leu
25

Ile
Trp
LysS
Met
Pro
105
Asn

LyS

ATg
10

H1S
val
Asnh
Ala
Ser
90

rhe
ASp

Pro

Ala
Gln
ASp
Met
Gln
75

Asp
Asp
Thr

Glin

variant of transaminase from v. fluvialis

171

atagccigta
cccatggega
gcggectgtg
cgcagtatga
tgatgctgtc
ccaacagegg
cggaaggcaa
ccgeggtgag
cgggetttct
aagaacagrt
cggataccat
€ggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaact
tgaaagcgat
cgcgttttga
gcattggett
atggcaacct
gecegteegtyg
tggatgaaat

a4

variant of transaminase from v. fluvialis

172

Glu
Arg
val
val
60

Tyr
Gln
Ser
Met

Lys
140

rage 130

Thr
Gly
His
Ala
Glu
Thr
Gly
val

125
Arg

Tyr
Thr
30

Gly
Gly
Arg
val
Arg
110
Lys

LyS

tggttttacc
aggcccgtat
gaacatggtg
acgtrttecy
tgaaaaactg
cagcgaagcg
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgegegt
tgcgggcttt
ctattttcag
agtgatttgc
cceggatgeyg
gattctgggt
gccgcatggt
tgatgtggty
agaacgtctg
tatgtgggcg
gagcgtgagc
cggecagage
gttcgataaa

ser
Var
Arg
Phe
Phe
Met
val
Met

Ile

Leu
val
Arg
ASD
Pro
80

Leu
Phe
Leu

hLeu

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



Thr
145
Thy
Leu
Thr
Ile
val
225
Ala
Glu
Thr
Ala
LYS
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Cys

Gin

Arg
Gly

‘His

Glu
Gin
210
Met
ITe
val
Tyr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly

Met

Trp
Lys
Leuy
Glu
1565
Lys
Gly
Leu
ITle
Asp
275
Phe
Leu
Ala
val
Arg
355
Glu
Lys
Ile
Gln

ASD

Asn
Pro
Thr
180
Glin
Glu
Ala
Pro
Cys
260
rhe
Phe
Glu
Gly
val
340
Phe
Tyr
Ala
Ala
Ser

420
Glu

Ala
Tyr
165
Cys

Phe

Gly

Gly
Ile
245
Gly
Thr
Pro
Thr
Gly
325
Met
Glu
Arg
Ser
Asn
405
val

Met

Tyr
150
ASnN
Pro
val
Ala
Gly
230
Ley
Phe
Pro
val
Ala
310
His
Asn
Glu
Gly
Lys
390
Thr
val

Phe

His
Ser
His
Ala
ASD
215
val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
Ala
Cys
Leu

ASp

Gly
val
Tyr
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
val
Gly
ey
260
Gly
Pro
Thr
Cys

LYS

Ser
Phe
Trp
185
Leu
Ile
Pro
Tyr
Thr
265
Ile
va'l
Ala
Gly
Leu
345
Lys
Phe
Phe
Asp
Pro

425
Leu

376247-034

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

Glu

Ala
155
Leu
Tyr
Arg
Gly
Ala
235
Iie
Asn
Ser
Ley
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
Phe

Lys

val
Pro
Gly
Glu
Phe
220
Lys
Pro
Thr
Ser
Gly
300
Glu
Ile
Ash
Ala
Ala
380
Asn
Leuy
Ile

Ala

ser
Leu
Glu
Leu
205
Phe

Gly

val

Trp
Lys
285
Pro
Leu
Ala
val
Glu
365
Leu
leu
Ile
Leu

Leu

Ala
Pro
Glu
130
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Pro
Leu
Arg
350
Arg
Glu
Ser
Ccys
Thr

430
ASp

Ser
Gly
175
Gly
Glu
Glu
Phe
sSer
255
Cys
Leu

Leu

Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

Met
160
Phe
Giu
Thr
Pro
GlIn
240
ASD
va'l
Thr
ser
Gly
320
Ala
Leu
Asn
val
Ser
400
Pro
Ala

val

435
Ala Glu

450

Phe

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

<220>
<223>

<400> 173

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatyg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggecegtg
tttgcggaac
gcgattctge
ggctttggec
attattagca
ccggaactga
tttaccgcgy

173
1362
DNA

val Ala

cgcagagctg
gcectgcatca
tgcatggeceyg
atcataaagg
cgttttacgg
geceegtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggecgtta
aactggaaga
cggtgatggg
cgatcctgceg
gtaccggtaa
gtaaaaacct
gcaaacgtct
gcggccatcc

440

Artificial Sequence

ggaaacgcgt
gcgtggceacc
tcgttatcty
cctgattgat
ccgtatgage
tagcggecgt
gctgtggttet
gaacgcgtat
cgtgtttgge
tggcgaagaa
aaccattcag
1gcgggeggt
caaatatgat
cacctggygge
aaccgogggt
ggaaaccgeg

ggtgggtigt

geggaaacct
gtggtggrga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgeatgegg
catggegroa
ctgeegetge
ggcgaaaccg
aaggaaggcyg
gttattccge
attecggtga
tgcgtgacct
rtrrttccgg
attgaagcga

gcgattgege

445

variant of transaminase from v. fluvialis

atagcctgta
ccecatggcga
gcggectgtt
cgcagtatga
tgatgetgtce
ccaacagcgg
cggaaggcaa
ccgcggtaag
cgggcttict
aagaacagtt
cggataccat
cggcgaaagy
tcagcgatga
atgatttrac
taggcgeggt
tcgaagaatt
tgaaagcgat

Page 131

tggttitacc
aggcccgrat
taacatggtg
acgtttteceg
tgaaaaacty
cagcgaagcg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgegggettt
ctattttcag
agtgatttgc
cccggatgceg
gattctgggt
ttttcatggt

tgatgtggty

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1620



atgaacgaag
aaacatattyg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

<210> 174
<211> 453
<212> PRT
<213>

<220>
<223>

<400> 174
Met Asn Lys
1
Tyr Gly pPhe
His
35
ASD

val Thr

Leu
50
Lys

TYPR

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Thr Asn
115

Leu

Tyr

rhe
130
Arg

Trp

Thr
145
Thr

Trp

Gly Lys

Leu His Leu
Glu
195

Lys

Thr GTu
Gln
210
Met

Ile

val
225
Ala

Gly

Ile Leu

Glu val Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

LYys Leu

305

Phe Thr Ala

Ite Asp val

Ala Pro Arg

355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

geetggeega
cggaacgtec
tgaaagataa
cgaacacctyg
gccegeegrt
cgctggataa

Pro Gln
5
Thr Asp
20
Gly Glu

Ala Asn

Leu ITe

Phe
&5
val

Ala

Leu
100
ser Gly

His Ala

Asn Ala

Pro Tyr
165
Thr Cys
180
Gln Phe

Giu Gly

Ala Gly
Ile
245
Gly

Pro

Cys
260
phe Thr

Phe Pro

Glu Thr

Gly Gly
325
val Met
340
Phe Glu

Tyr Arg

Ala ser

Ala Asn

Ser
Met
Gly
Serp
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

376247-034

aaacgtgcgt cgtctggecc
gaacattggc gaatatcgtg
agcgagcaaa gccccgtttg
caccgatctg ggectgattt
tattctgacc gaagcgcaga
agtgtttgeg gaagtggegt

Artificial Sequence

Trp Glu Thr Arg Ala

10
Leu His Gln
25

Ile

Pro Ser

Pro Tyr val
40

Leu

ASp

Gly Phe Asn Met
55
Ala GIn
75

ASD

Ala Lys Ala

Met Ser
90

Phe

Gly Arg

val ser Pro
105

Asn

ASD
ala Thr
120
Gly

Glu AsSp

Glu Glin
135

His

1ys Pro
Ala
155
Leuy

Gly val Thr

Ser val Phe Gly

170
His Tyr Trp Arg
185

teu

Tyr

Ala Arg Ala
200

Thr

Arg

Asp ITe Ala Gly
215
val Ala
235

Ile

Ile Pro Pro

Arg Lys Tyr Asp

250
Thr Gly
265

Ile

Gly Arg Asn

Ata Ile
280
Ala

Asp Ser

Gly val Ile
295

Ile

Leuy

Glu
315
Ala

Glu Ala 1le

Pro val Gly Cys

330

Glue Gly Leu Ala Glu

345
Leu Lys His Ile
360

Gly

Arg
Ile Phe
375
Ala

Met Trp

Pro Phe Asp Gly

395

Cys Thr Asp Leu Gly

cgegrtttga
gcattggett
atggcaacct
gccgtccgag
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr
Thr
30

Gly

Arg Gly

val His

val Ala
60
Tyr

Gly

Glu Arg

Gln Thr val

Ser Gly Arg
110
val Lys
125

Arg

Mat

Lys
140
val

Lys

Ser Ala

Pro Leu Pro
Glu
190

Glu

Gly Glu

Glu Leu
205
Phe pPhe
220

Lys

Ala

Gly Tyr

Pro val Ile

Thr Trp Gly

270
Ser Lys Asn
285
Gly Pro Glu
300
Glu

Phe Phe

Ile Ala lLeu

Asn val Ar
350
Glu Arg
365

Leu

Ala

Alta Glu

380

Asn Leu Ser

Leu Ile Cys

Page 132

g Arg

agaacgtctg 1080
tatgtgggcg 1140
gagcgtgage 1200
cggccagage 1260
gttcgataaa 1320

1362

Ser

15
val

Ley
val

ATg Arg

Phe Asp

phe Pro
80
Met Leu

val Phe

Met Leu

Ite Ley

Ser Met
160
Gly Phe
175
Gly Glu

Glu Thr

Glu Pro

Gin
240
AsSp

Phe

Ser
255
Cys val

l.eu Thr

Leu Ser
Gly
320
Lys Ala
335

Leu

Pro Asn

Ala val

val ser
400

Arg Pro



405

376247-034

410

413

ser Gly Gln ser val val Leu Cys Pro Pro Phe Ile teu Thr Glu Ala

GIn Met Asp Glu Met Phe Asp L
4

435
phe Ala Glu
450

<210> 175
<211> 1362
<212> DNA
<213>

<220=>
<223>

<400> 175

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttyg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggeecgtyg
tttgeggaac
gcgattctge
ggctttggec
attattagca
ccggaactga
tttaccgegg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

<210>
<211
<212>
<213>

<220>
<223>

<400> 176
Met Asn Lys
1
Tyi‘"

176
453
PRT

Gly Phe
His
35

ASp

val Thr

Leu
50
Lys

Tyr

His
65
Gly

Gly

Tyr His

Ser Glu Lys

Thr Asn

1i5

Tyr

420

val Ala

cgcagagctg
gcctgecatca
tgcatggeceyg
atcataaagg
cgttitacgg
gceogtttga
tggtgaaaat
tgacccgttyg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggtaa
gtaaaaacct
gcaaacgtct
gcggccatcc
gcetggecga
cggaacgtce
tgaaagataa
cgaacacctg
gececogecgtt
cgctggataa

Gln
5
Asp

Pro

Thr
20
Gly Glu

Ala Asn

ley Ile

Phe
85
val

Ala

Leu
100

Sser Gly

Ser
Met
Gly
ser
Asp
70

Tyr
Glu

Ser

Artificial Sequence

ggaaacgcgt
gcgtgacacc
tcgttatctyg
cctgattgat
ccgtatgage
tagcggeegt
gctgtggttt
gaacgcgtat
cgrgtrttgyc
tggcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctgggge
aaccgcgggt
ggaaaccgcg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattcrgacc
agtgtttgcg

Artificial Seguence

Trp Glu

Pro Ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

val ser

Ala
120

Glu

425

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccyg
gtgttttata
ctgcatgcgg
catggcacca
ctgeegetge
ggcgaaaccyg
daggaaggcg
gtrattccgce
attccggtga
tgcgtgacct
ttttttccgg
attgaagcga
gcgattgege
cgtectggecc
gaatatcgtyg
gccccgtttg
ggcctgattt
gaagcgeaga
gaagtggcgt

Thr Arg Ala
10
Leu His Gln

25
1le

val Asp

Trp Asn Met
Gln
75

ASp

Lys Ala

Met Ser
90
Pro Phe
105

Asn

Asp

Asp Thr

430

variant of transaminase from v. fluvialis

atagcctgta
cccatggcga
gcggcctglg
cgcagtatga
tgatgctgtc
ccaacagcgyg
cggaaggcaa
ccgcggtgag
cgggcttict
aagaacagtt
tggataccat
€ggcgaaagy
tcagcgatga
atgattttac
taggcgeggrt
tcgaagaatt
tgaaagcgat
cgegttttga
gecartggett
atggcaacct
gcecgtocgat
tggatgaaat
aa

variant of transaminase from v. fluvialis

Glu Thr Tyr

Arg Gly Thr

val His Gly

val Ala
60

Tyr

Gly

Glu Arg

GIn Thr val

Ser Gly Arg

110
val Lys

125

Met

Page 133

ys teu Glu Lys Ala Leu Asp Lys val
40 _ 445

tggttttacc
aggcecgtat
gaacatggtyg
acgttttceg
tgaaaaactg
cagcgaagdcy
accgcagaaa
cgcgageatg
gcatctgacc
tgtcgcgegt
tgcgggertt
ctattttcag
agtgatttgc
cceggatgeg
gattctgggt
tceggrgggt
tgatgiggtyg
agaacgtctg
tatgtgggcy
gagcgtgage
tggccagagce
gttcgataaa

ser Leu
15

val val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu

val Phe

Met Leu

60
120
180
24¢
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
_ATa
Lys
305
Phe
Ile
Ala
Ile
Lys
385
Glu
Ile
Gin

phe

phe
130
Arg
Gly
His
Glu
GlIn
210
Met
Ile
val
TYr
Gly
290
Arg
Thr
Asp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

Leu
Trp

Lys

Leu

Glu
195
Lys
Gly
Leu
ITe
ASp
275
rhe
Leu
Ala
val
Arg
355
Glu
Lys
Ile
Glin
Asp

435
Glu

His
Asn
Pro
Thr
180
Gin
Glu
Ala
Pro
Cys
260
Phe
rPhe
Glu
Gly
val
340
Phe
Tyr
Ala
Ala
ser

420
Giu

vatl

Ala
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
ASnh
Glu
Gly
Lys
390
Thr
val

Phe

Gy
135
His
Ser
His
Ala
Asp
215
val
Arg
Gly
Asp
Gly
295
Ile
Pro
Glu
Arg
Ile
375
ala
Cys
Leu

ASp

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

Lys
440

LyS
Thr
Phe
Trp
185
Leu
Ile
Pro
Tyr
Thr
265
iTe
val
Ala
Gly
Leu
345
LYS
Phe
Phe
ASp
Pro

425
Leu

376247-034

Pro
Thr
Galy
170
Arg
Ala
Ala
Pro
AsSp
250
Gly
Ile
1le
Ile
Cys
330
Ala
His
Met
ASp
Leu
410
Pro

Glu

Gln
Ala
155
Ley
Tyr
Arg
Gly
Ala
235
Ile
Asn
ser
Leu
Glu
315
Ala
Glu
Ile
Trp
Gly
395
Gly
rhe

Lys

Lys
140
val

Arg
ser

Pro Leu

Gly Glu

Glu Leu
205
Phe phe
220
Lys Gly

Pro val

Thr Trp

ser Lys
285
Gly Pro
300
Glu Phe

Ile Ala

Asn val

Glu
365
Leu

Ala

Ala
380
Asn Leu

Leu Ile

Ile Leu

Ala Leu

445

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

430
Asp

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

<220>
<223>

<400> 177

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcecegcatt
crggooegty
trtgcggaac
gegattctge
ggctttggcec
attattagca

177
1362
DNA

cgcagagcerg
gcctgeatca
tgcatggecg
atcataaagg
cgrttagegg
gceegtttoa
tggtgaaaat
tgaccecgttg
cgtataacag
attggecgtta
aactggaaga
cggtgatggg
cgatcctgcg
gtaccggtaa
gtaaaaacct

Artificial Seguence

ggaaacgcgrt
gegtggeacc
tcgttatetg
cctgattgat
ccgtatgage
tagcggecgt
gctgtggttt
gaacgcgtat
cgtgrttgac
tgagcgaagaa
aaccattcag
tgcgggeggt
caaatatgat
cacctggggce
aaccgcgggt

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccyg
gtgttttata
ctgcatgcegg
catggcgega
ctgeccgetge
ggcgaaaccg
aaggaaggcyg
gttattccgc
attccggtga
tgegtgacct
ttttttccgy

varfant of transaminase from v. fluvialis

atagcctgta
ccecatggega
gcggcctget
cgcagtatga
tgatgectgtc
ccaacagcgg
cggaaggcaa
ccgeggtogag
cgggctttet
aagaacagtt
cggataccat
<ggcgaaagg
tcagcgatga
atgattttac
taggegeggt

Page 134

Ite Leu

Ser met
160
Gly phe
175
Gly Glu

GTu Thr

Glu Pro

Gln
240
ASp

Phe

ser
255
Cys val

Leu Thr

Leu Ser
GTy
320
Ala

val

Lys
335
Arg Leu

Pro Asn

Ala val

val ser
400
Arg Pro
415
Giu Ala

Lys val

tggttttacc
aggccegtat
gaacatggtg
acgttttceg
tgaaaaactg
cagcgaageg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgegegt
tgcgggettt
ctattttcag
agtgatttge
ccecggatyeg
gattctgggt

60
120
180
240
300
360
420
480
240
600
660
720
780
840
300



376247-034
ccggaactga gcaaacgtct ggaaaccgcg attgaagcga tcgaagaatt tcocgcatggt 960
tttaccgegy goggecatco ggtgggttgt gcgattgege tgaaagcgat tgatgtggtg 1020
atgaacgaag gcctggooga aaacgtgcgt cgtctggecce cgogtttiga agaacgtctg 1080
aaacatattg cggaacgtcc gaacatiggc gaatatcgtg gcattggett tatgtgggeg 1140
ctggaagcgyg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcegtgage 1200
gaacgtattg cgaacacctg caccgatctg ggectgattt gecgteeget gggecagage 1260
gtggttctgt gocccgecgtt tattctgacce gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgttigeg gaagtggegt aa 1362

<210> 178
<211> 453
<212> PRT
<213> Artificial Sequence

<220>
<223> variant of transaminase from v. Tluvialis

<400> 178
ﬁet Asn Lys Pro ?1n ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu
10 15
Tyr Gly Phe Thr Asp Met Pro Ser Egu His Gln Arg Gly ggr val val
20
val Thr :;1‘5 Gly Glu Gly Pro %r Ile val Asp val His Gly Arg Arg
5 45
Tyr %gu Asp Ala Asn Ser ggy Leu teu Asn Met val Ala Gly Phe Asp
' 60
His Lys Gly Leu ITe Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala g?e ser Gly Arg Met ggr Asp Gin Thr val get Leu
5
Ser Giu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly Ala Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr 61u Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
ITe GIn 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 Pro Pro Ala Lys Gly Tyr Phe Gln
225 230 : 235 240
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
¢lu 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 ITe 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 Ite Glu Ala Ile Glu Glu Phe Pro His Gly
305 310 315 320
Phe Thr ala Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala
325 330 335
I1e 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
355 360 355
ITe Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
Page 135



376247-034
385 . 390 395 400
Glu Arg Ile Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415

Leu Giy GIn Ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
GIn Met Asp Glu Met Phe Asp Lys Leu GJlu Lys Ala Leu Asp Lys val
435 440 445
Phe Ala Gtu val Ala
450

<210> 179
<211> 1362
<212> DNA
<213> Artificial Sequence

<220> . ) )
<223> variant of transaminase from v. fluvialis

<400> 179

atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagectgta tggttttacc
gatatgccga gectgcatca gcgtggcacc gtggtggtga cccatggega aggeccgtat
atcgtggatyg tgcatggecg tegttatetg gatgcgaaca geggectget gaacatggtg
gcgagetttg atcataaagg cctgattgat goggoegaaag cgcagtatga acgttttecg
ggctatcatg cgrtttttgg ccgtatgagce gatcagaccg tgatgoctgtc tgaaaaactg
gtggaagtga gcccgtttga tagcggoecgt gtgtittata ccaacagcgg cagcgaagceg
aacgatacca tggtgaaaat gctgtggttt ctgcatgcgg cggaaggcaa accgcagaaa
Cgtaaaattc tgacccgttg gaacgcgtat catggcgtga ccgcggigag cgcgagceatg
accggcaage cgtataacag cgtgtttgge ctgecgetge cgggcetitct geatctgace
tgccegeatt attggegtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgcgegt
ctyggcecgtg aactggaaga aaccattcag aaggaaggcg cggataccat tgegggettt
tttgeggaac cggtgatggy tgcgggeggt grtattccgoe cggcgaaagg ctattttcag
gcgatictge cgatcctgcg caazatatgat attccggiga tcagcgatga agtgatttgc
ggctttggec gtaccggtaa cacctgggge tgcgtgacct atgatttitac cccggatgey
attattagca gtaaaaacct aaccgcgggt ttttttccgg taggecgeggt gatictgggt
ccggaactyga geaaacgtet ggaaaccgeg attgaagega tcgaagaatt ttttcatggt
tttaccgegg geggecatece ggtggottgt gogattgoge tgaaagegat tgatgtggtg
atgaacgaag gcctggccga aaacgtgcegt cgtctggecc cgegttttga agaacgtcty
aaacatattg cggaacgtcc gaacattggce gaatatcgtg gcattggett tatgtgggcg
ctggaagcgg tgaaagataa agcgagcaaa geccccgtttg atggcaacct gagegtgage
gaacgtatty cgaacacctg caccgatctg ggectgattt gecgtcecget gggeocagage
gtggttctgt goccgecgtt tattetgace gaagcegeaga tggatgaaat gttcgataaa

ctggaaaaag cgctggataa agtgtttgcg gaagtggegt aa

<210> 180

<211> 453

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of transaminase from v. fluvialis

<400> 180

Met Asn Lys Pro GIn Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu

1 5 10 15

Tyr Gly Phe ggr Asp Met Pro Ser Egu His GIn Arg Gly ggr val val

val Thr ?}S Gly Glu Gly Pro Igr ITe val Asp val zés Gly Arg Arg

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

His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro

65 70 75 80

Gly Tyr His Ala g?e Phe Gly Arg Mmet ggr Asp GIn Thr val ggt Leu

ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe

100 105 116

Page 136

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



e

Thr Asn
115

Leu

Tyr

Phe
130
Arg

- Trp

Thr
- 145
Thr

Trp

Gly Lys

Leu His Leu
Gluy
195

Lys

“Thr Glu
GTn
210
val Met
225

Ala

Gly

ITe lLeu

Glu val 1le

Thr Tyr Asp
275
Phe

Ala Gly

' 290
LYs Arg
305
"~ Phe

Leu

Thr Ala

Asp val

Ala Pro Arg
355
Glu

Ile Gly

370
Lys Asp
385
Glu

Lys

Arg Ile

Leu Gly GlIn

Gln Met Asp
‘ 435

Ala Glu

450

phe

<210>
<211>
<Z212>
<213>

<220
<223>

<400> 181
atgaacaaac
gatatgccga
atcgtggatg
gcgggctitg
- ggctatcatyg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgceccgeatt
ctggccegtyg
tttgcggaac
gcgattctgce

181
1362
DNA

ser Gly

His Ala

Asn Ala

Pro Tyr
165
Thr Cys
180 ‘
Gin Phe

Gtu Gly

Ala Gly

ser
Ala
TYF
150
Asn
Pro
val
Ala

Gly

Ala
120
Gly

Glu

Glu
135
His Gly

Ser val

His Tyr

Ala Arg
200
Asp Thr
215

val Ile

230

Ile
245
Gly

Pro

Cys
260
Phe Thr

Phe Pro

Glu Thr

Leu
Phe
Pro
val

Ala

Arg Lys

Gly Arg
Ala
280
Ala

Asp

Gly
295

Ite Glu

310

Gly Gly
325
val Met
340
Phe Glu

Tyr Arg

Ala Sser

His
Asn
Glu
Gly

LyS

Pro val

Glu Gly
Leu
360
Gly

Arg

ITe
375

Ala Pro

390

Ala Asn
405
Ser val
420
Glu Met

val Ala

cgcagagetg
gcctgeatca
tgcatggecg
atcataaagg
cgttttacyg
gcececgtttga
tggtgaaaat
tgaccegttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgeg

Thr
val

Phe

Cys Thr

Leu Cys

ASp LysS

440

Artificial seguence

ggaaacgcgt
gcgtggceacc
tcgttatctg
cctgattgat
ccgtatgage
tagcggeogt
gctgtggtrt
gaacgcgtrat
cgtgtttggc
tggcgaagaa
aaccattcag
1ggcggeggt
caaatatgat

Gly

376247-034

Asn Asp Thr

Lys Pro Gln

Thr ala
155
Leu

val
Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

I'te Ala Gly
Ala
235

Ite

Pro Pro

Tyr Asp
250
Thr Gly
265
Ile

Asn

Ile ser

val Ile Leu
Glu
315

Ala

Ala Ile

Cys
330

Leu Ala Glu

345

Lys His Ile

Phe Met Trp

Phe Asp Gly
395
Leu Gly
410

Pro

ASD
Pro Phe
425
Leu

Glu Lys

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgegy
catggcagca
ctgccgetge
ggcgaaaccy
daggaaggcg
gttattccge
attccggtga

val
125
Arg

Met Lys
LYS
140
val

Lys

ser Ala

Pro Leu Pro
Glu
180

Glu

Gly Glu

Glu Leu

205

Phe Phe Ala

220
Lys

Gly Tyr

Pro val Ile

Thr Trp Gly

270
Ser Lys Asn
285
Gly Pro Glu
300
Glu

Phe Phe

Ile Ala Leu

Asn val Arg
350
Glu Arg
365

L.eu

Ala
Ala Glu
380
AsSn

Leu Ser

teu Ile Cys
Thr
430

Asp

Ile Leuy

Ala Leu

445

variant of transaminase from v. fluvialis

atagcetgta
cccatggega
gcggectytg
cgcagtatga
tgatgctgtce
ccaacagcgg
cggaaggcaa
ccgcggtyag
cgggctttct
aagaacagrt
cggataccat
cggcgaaagyg
tcagcgatga

Page 137

Met Leu

ITe Leu
Met
160
Phe

Ser

Gly
175 .
Gly Glu
Glu Thr

Glu Pro

GIn
240
ASp

Phe

Ser
255
Cys val

t.eu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Ala val

val ser
400
Arg Pro
415
Glu Ala

Lys val

tggttttacc
aggceccgtat
gaacatggtg
acgttrttccyg
tgaaaaactg
cagcgaageg
accgcagaaa
cgcgagcatg
gcatctgacc
tgtcgcgegt
tgcgggettt
ctattttecag
agtgatttge

60

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



ggctttggec
attattagcea
~ ccggaactga
tttaccgegg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattyg
T gtggrtctgt
ctggaaaaag

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>

182
453
PRT

182

1
Tyr Gly Phe

His
35
ASp

val Thr

Tyr Leu

50

His Lys Gly
- 65
Gly Tyr His

Ser Glu Lys

Thr Asn
115

Leu

Tyr

Phe
130
Arg

Trp

Thr
i45
Thr

Trp

Gly Lys

Leu His Leu
Glu
195

LyS

Thr Glu
Gln
210
Met

Ile

val
225
Ala

Gly

Ile Leu

Glu val 1le

Thr Tyr Asp

275

Ala Gly Phe
290

Lys Arg

305

Phe

Leu

Thr Ala

Ite Asp val

Ala Pro Arg

355
Glu

ile Gly

gtaccggtaa
gtaaaaacct
gcaaacgtct
gcggccatcec
gcetggeega
cggaacgtcc
tgaaagataa
cgaacacctg
gcccgeegtt
cgctggataa

Met Asn Lys Pro Gln Ser Trp
5

Thr
20
Gly

ASp
Glu
Ala Asn
Leu Ile
phe

85
val

Ala

Leu
100
Ser Gly

His Ala

Asn Ala

Met
Gly
Ser
ASp
70

Tyr
Glu
Ser

Ala

Tyr

cacctggggc
aaccgcgggt
ggaaaccgceg
ggtgggttgt
aaacgtygcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgtttgeyg

Artificial Sequence

Glu

Pro Ser

pPro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

val ser
Ala
120
Gly

Glu

Glu
135

His Gly

150

Pro jyr
165
Thr Cys
180 -
Gin Phe

Glu Gly

Gly Gly

Asn
Pro
val
Ala

Gly

Ser val

His Tyr

Ala Arg
200
Asp Thr
215

val 1le

230

Ile
245
Gly

Pro

Cys
260
Phe Thr

Phe Pro

Gtu Thr

Leu
Phe
Pro
val

Ala

Arg Lys

Gly Arg

Ala
280
Ala

ASp

Gly
295

Ile Glu

310

Gly Gly
325
val Met
349

rPhe Glu

Tyr Arg

His
ASN
Glu
Gly

Pro val

Glu Gly
Ley
360
Gly

Arg

Ile

376247-034

tgcgtgacct
trtrttocgy
attgaagcga
gcgattgcgc
cgtctggecc
gaatatcgtg
gceeegtttg
ggcctgattt
gaagcgcaga
gaagtggcgt

Thr Arg Ala
10

teu His GIn
25
Ile

val Asp

Trp Asn Met
Gin
75

Asp

Lys Ala

Met Ser
90
Pro phe
105

Asn

ASp

Asp Thr

Lys Pro Gln
Ala
155

L.eu

ser Thr

Phe Gly
170
Trp Arg
185

Leu

Tyr

Ala Arg

Ile Ala Gly
Ala
235

Ile

Pro Pro

Tyr Asp
250
Thr Gly
265
Ile

Asn

Ile Ser

val Ile Leu
Glu
315

Ala

Ala Tle

Gly Cys

330

teu Ala Glu

345

Lys His Ile

Phe MeT Trp

atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgttttga
gcattggctt
atggcaacct
gccgteeggt
tggatgaaat
aa

variant of transaminase from v. fluvialis

GTu Thr Tyr
Thr

Arg Gly

val His Gly

val Ala
60

Tyr

Gly

Glu Arg

Gin Thr val

ser Gly Arg
110
val Lys
125

Arg

Met

Lys
140
val

LYyS

Ser Ala

Pro Leu Pro
Glu
190

Glu

Gly Glu

Glu Leu

205

Phe Phe Ala

220

Lys Gly Tyr

Pro val Ile

Thr Trp Gly

270
Ser Lys Asn
285
Gly Pro Glu
300
Glu

Phe Pro

I7e Ala Leu

Asn val Arg
350
Glu Arg
365

Leu

Ala

Ala Glu

rPage 138

cceggatgeg
gattctyggt
tccgeatggt

tgatgtggtg

agaacgtctg
tatgtgggcg
gagcgtgage
gggccagage
gttcgataaa

Ser Leu
15
val val

Arg Arg

Phe Asp

Phe Pro
80
Met Leu

val Phe

Met Leu

Ile Ley
Met
160
Phe

ser

Gly
175
Gly Glu

Gliu Thr

Glu Pro

GIn
240
Asp

Phe

Ser
255
Cys val

Leu Thr

Leu Ser
Gly
320
Ala

His

LysS
335
Arg Leu

Pro Asn

Ala val

840

900

960

1020
1080
1140
1200
1260
1320
1362



370
Lys ASp
385

Glu

LysS

Arg 1le

val Gly GIn

Met Asp
435
Glu

Glin

Ala
450

Phe

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

183
1362
DNA

<220>
<223>

<400> 183

atgaacaaac
gatatgccga
atcgtggatg
gcgggettig
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgccecgeatt
ctggeccegtg
tttgcggaac
gcgattetge
ggctttggec
attattagca
ccggaactga
ctgaccgeygg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtatty
gtggttctgt
ctggaaaaag

<210> 184
<211> 453
<212> PRT

Ala ser

375

Lys Ala Pro Phe

390

Ala Asn
405
Ser val
420
‘Glu Met

val ala

cgcagagctg
gcctgeatcea
tgcatggecey
atcataaagy
cgttttacgg
gcecegtttga
tggtgaaaat
tgacccgttg
cgtataacag
attggcgtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggtaa
gtaaaaacct
gcaaacgtct
geggecatec
gcetggccga
cggaacgtcc
tgaaagataa
cgaacacctg
geccegeegtt
cgctggataa

Thr Cys Thr Asp
val Leu Cys Pro

Phe Asp Lys Leu

440

Artificial Sequence

ggaaacgcgt
gegtggeacc
tcgttatctg
cctgattgat
ccgtatgage
tagcggecgt
gctgtggttt
gaacgcgtat
cgtgtttggce
tggcgaagaa
aaccattcag
tgcgggcggt
Caaatatgat
cacctgggge
aaccgegggt
ggaaaccgeg
ggtgggtigt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatctg
tattctgacc
agtgttrtgcg

<213> Artificial Sequence

<220>

376247-034

395
410
425

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccyg
gtgttttata
ctgeatgcyg
catggcgtga
ctgcegetge
ggcgaaaccg
aaggaaggcg
gttattctygc
attccggtga
tgcgtgacct
ttttticcygy
attgaagcga
gcgattgegce
cgtctggeec
gaatatcgty
geeeegtttg
ggcctgattt
gaagcgcaga
gaagtggcegt

380

430

variant of transaminase Trom v. fluvialis

atagcctgta
cccatggega
gcggcctgtg
cgcagtatga
tgatgctgte
ccaacagegg
cggaaggcaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cggcgaaagy
tcagcgatga
atgatttrtac
taggcgegat
tcgaagaatt
tgaaagcgat
cgegttttga
gcattggetrt
atggcaacct
geegtecgat
tggatgaaat
aa

<223> variant of transaminase from v. fluvialis

<400> 184
get Asn Lys
Tyr Gly Phe
His
35
Asp

val Thr

Tyr Leu
1
His Lys

65
Gly Tyr

Gly

His

Pro

Thr
20
Gly

ASp
Glu
Ala Asn
teu Ile

Phe
85

Ala

Gln ser
5

Met
Gly
Ser
Asp

70
Tyr

Trp Glu

Pro ser

Pro Tyr
40
Gly Leu
55
Ala Ala

Gly Arg

Thr Arg Ala
10

Leu His Gln
25
Ile

val Asp

Trp Asn Met
Gin
75

Asp

Lys Ala

Met Ser

90

Glu Thr Tyr

Arg Gly Thr
His
45
Ala

val Gly

val
60
Tyr

Gly

Glu Arg

GIn Thr val

Page 139

Asp Gly Asn Leu Ser val Ser

400

Leu Gly Leu Ile Cys gig Pro
Pro Phe Ile Leu Thr Glu Ala

Glu Lys Ala Leu Asp Lys val
445

tggttttace
aggcccgiat
gaacatggtg
acgtttteceyg
tgaaaaactyg
cagcgaagcg
accgcagaaa
cgcgagceatg
gcatctgacc
tgtcgegegt
tgegggettt
ctattttcag
agtgatttgc
cceggatgeg
gattctgggt
tcecgcatggt
tgatgtggtg
agaacgtctg
tatgtgggcg
gagcgtgagc
tggccagage
gttcgataaa

Ser Leu

val val

Arg Arg

Phe Asp

Phe Pro
30
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 Glu Lys

Thr Asn
115
Leu

Tyr

Phe
130
Arg

Trp

Thr
145
Thr

Trp

Gly Lys

tey His Leu
Glu
195

Lys

Thr Glu
Gin
210
Met

Ile

val
225
Ala

Gly

Ile Leu

Glu val 1Ile

Thr Tyr Asp

275

Ala Gly Phe

290
Arg

LyS Leu

305
Leu

Thr Ala

ITe Aasp val

Ala Pro Arg
355

ITe Gly Glu
. 370

Lys Asp

385

Glu

Lys

Arg Ile

Ile Gly Gln

Gln Met Asp
435

Ala Glu

450

Phe

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

<220>
<223>

<400> 185

atgaacaaac
gatatgccga
atcgtggatg
gcgggetttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgeccgeatt
ctggeccgtg

185
1362
DNA

Leu val
100
Ser Gly

His Ala

Asn Ala

Pro Tyr
165
Thr Cys
180
G1in Phe

Glu Gly

Ala Gly

Glu
Ser
Ala
Tyr
150
Asn
Pro
val
Ala

Gly

val ser
Ala
120
Gly

Glu

Glu
135
His Gly

Ser val

His Tyr

Ala Arg
200
Asp Thr
215

val Ile

230

Ile
245
Gly

Pro

Cys
260

Phg Thr

Phe Pro

Glu Thr

Leu
phe
Pro
val

Ala

Arg LYS

Gly Arg
Ala
280
Ala

AsSp

Gly
295

Ile Glu

310

Gly Gly
325
val Met
340
Phe Glu

TYr Arg

Ala ser

His
Asnh
Glu
Gly

Lys

Pro val

Glu Gly
Leu
360
Gly

Arg

Ile
375

Ala Pro

390

Ala Asn
405
Ser val
420
Glu Met

val Ala

cgcagagctg
gcctgeatca
tgcatggceceg
atcataaagg
cgttttacgg
gceegtttga
tggtgaaaat
tgacccgtty
cgtataacag
attggcgtta
aactggaaga

Thr
va'l

Phe

Cys Thr

Leu Cys

ASp LyS

440

artificial sequence

ggaaacgcgt
gcgtggeacc
tcgttatcty
cctgattgat
ccgtatgage
tageggecgt
gctgtggttt
gaacgcgtat
cgtgtttggce
tggcgaagaa
aaccattcag

376247-034

Pro Phe
105
Asn

Asp

Asp Thr

Lys Pro GIn
Ala
155

Leu

val Thr

Phe Gly
170
Trp Arg
185

Leu

Tyr

Ala Arg

ITe Ala Gly
Ala
235

Ile

Leu Pro

Tyr Asp
250
Thr Gly
265

Ile

Asn
Ser
val Leu
Glu

315
Ala

Ala
Gly
Leu Glu
345
LYS IiTe

Phe Trp

rhe Gly
395
ASp Gly
Pro Phe
425

Leu Lys

gcggaaacct
gtggtggtga
gatgcgaaca
gcggegaaag
gatcagaccg
gtgttttata
ctgcatgegg
catggcgtga
ctgccgetace
ggcgaaaccg
aaggaaggcg

Ser Gly Arg
110
val Lys
125

Arg

Met

Lys
140
val

LyS

Ser Ala

Pro Leu Pro
Glu
190

Glu

Gly Glu

Glu Leu
205
Phe Phe Ala
220
Lys

Gly Tyr

Ppro val Ile

Thr Gly
270

Asn

Trp

ser Lys

285
Gly Pro Glu
300
Glu

Phe Pro

ITe Ala Lesu

Asn val Arg
350
Glu Arg
365

Leu

Ala
Ala Glu
380
Asnh

Ley Ser

Leu Ile Cys
Thr
430

Asp

Ile Leu

Ala Leu

445

variant of transaminase from v. fluvialis

atagcctgta
cccatggega
gcggectgty
cgcagtatga
tgatgergtc
€caacagcgg
cggaaggcaa
ccgcggtgag
cgggetttet
aagaacagtt
cggataccat

rPage 140

val Phe

Met Leu

Ile Leu
Met
160
Phe

Ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Gin
240
Asp

Phe

ser
255
Cys val

Leu Thr

Leu Ser

His Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Ala val

val ser
400
Arg Pro
415
Glu Ala

Lys val

tggttttacc
aggcccgtat
gaacatggtg
acgtttteceg
tgaaaaactg
cagcgaagceg
accgcagaaa
cgcgagcatg
gecatetgacc
tgtcgcgegt
tgcgggettt

60

120
180
240
300
360
420
480
540
600
660



376247-034
tttgeggaac cggtgatggg tgcgggeggt gttattccge cggcgaaagg crattttcag 720
gcgattctge cgatcctgcg caaatatgat attccggtga tcagcgatga agtgatttge 780
ggctttggoc gtaccggtaa cacctggggce tgcgtgacct atgattttac cccagatgeg 840
attattagca gtaaaaacct aaccgcgggt ttttttccgg taggcgeggt gattctgggt 900
ccggaactga gcaaacgict ggaaaccgcg attgaagcga tcgaagaact gcegtcatggt 960
tttaccgegy goggecatce ggtgggtigt gogattgege tgaaagcegat tgatgtggtg 1020
atgaacgaag gccrggocga aaacgtgcgt cgtctggccc cgegttttga agaacgtetg 1080
aaacatattg cggaacgtcC gaacattggc gaatatcgtg gcattggett tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa gecccgtttg atggcaacct gagegtgage 1200
gaacgtattg cgaacacctg caccgatctyg ggcctgattt gccgtccgac cggecagage 1260
gtggttcigt gcccgecgtt tattctgacc gaagcgcaga tggatgaaat gttcgataasa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggegt aa 1362

«210> 186
<211> 453
<212> PRT
<213> artificial Sequence

220> N
<223> variant of transaminase from v. fluvialis

<400> 186
Met Ash Lys Pro g?n Ser Trp Glu Thr Agg Ala Glu Thr Tyr ier Leu
1 1 5
~Tyr Gly Phe ;gr Asp Met Pro Ser %gu His GlIn Arg Gly ggr val val
val Thr ?gs Gly Glu Gly Pro T6r tie val Asp val His Gly Arg Arg
4 45
Tyr %8“ Asp Ala Ash Ser ggy Leu Trp Asn Met gg] Ala Gly phe Asp
His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala gge Tyr Gly Arg Met ggr Asp GIn Thr val Met Leu
95
ser Glu Lys teu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu
~ 130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr ¢lu Glu GIn Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
Ile ¢In Lys Glu Gly Ala Asp Thr Ile Ala Gty Phe Phe Ala Glu Pro
210 215 220
val Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys Gly Tyr Phe GlIn
225 230 235 240
Ala Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
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 GIu Glu Leu Arg His Gly
305 310 315 320
Phe Thr Ala Gly Gly His Pro val Gly Cys Ala ITe Ala ieu Lys Ala
325 330 335
I7e 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 HWis Ile Ala Glu Arg Pro Asn
Page 141

Glu val 1le



376247-034
355 360 365
Ile Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 . 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 390 395 400
Glu Arg I1e Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415
Thr 6¢ly G1n Ser val val Leu Cys Pro pPro phe Ile Leu Thr Glu Ala
420 425 430
GIn Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Val
435 440 ' 445
phe Ala Glu val Ala
450

<210> 187
<211> 1362
<212> DNA
<213> Aartificial sequence

<220> ) )
<223> variant of transaminase from v. fluvialis

<400> 187

atgaacaaac cgcagagctg ggaaacgcgt gcggaaacct atagectgta tggttttacc 60
gatatgccga gcctgcatca gegtggcacc grggtggtga cccatggcega aggeccgtat 120
atcgtggatg tgeatggceog tcegttatctg gatgegaaca goggoectgtg gaacatggtg 180
gcgggerttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgitttccg 240
ggctatcatg cgttttacgg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg 300
gtggaagtga gcccgtttga tagcggccgt gtgttttata ccaacagcgg cagcegaageg 360
aacgatacca tggtgaaaat gctgtggttt ctgcatgcgg cggaaggcaa accgcagaaa 420
cgtaaaattc tgacccgttyg gaacgcgtat catggetgeca ccgeggtgag cgcgageatg 480
accggraaac cgtataacag cgtgtttggc ctgecgoetgce cgggetttcot geatctgacc 540
tgcccgeatt attggegtta tggcgaagaa ggcgaaaccg aagaacagtt tgtcgegegt 600
ctggcececgtg aactggaaga aaccaticag aaggaaggceg cggataccat tgegggettt 660
tttgcggaac cggtgatggg tgcegggeggt gttattccgc cggcgaaagg ¢tattticag 720
gcgattotge cgatcctgeg caaatatgat attccggtga tcagcgatga agtgattige 780
ggctttggec gtaccggtaa cacctgggge tgcegtgacct atgattttac cccggatgeg 840
attattagca gtaaaaacct aaccgegggt ttttttccgg taggcgeggt gattctgggt 900
ccggaactga gcaaacgtct ggaaaccgcg attgaagega itcgaagaata tccgcagggt 960
tttaccgegg gcggeccatcc ggtgggtigt gcgattgoge tgaaagcegat tgatgtggtg 1020
atgaacgaag gectggecga aaacgtgegt cgtetggecc cgcgtittga agaacgtctg 1080
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gcattggett tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa goccogittg atggceaacct gagegtgage 1200
gaacgtatig cgaacacctg caccgatctg ggectgattt gecgtecget gggecagage 1260
gtggttctgt gcccgocogtt tattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320

aa

ctggaaaaag cgctggataa agtgtttgcg gaagtggcegt 1362

<210> 188

<211> 453

<212> PRT

<213> Artificial sequence

<220>

<223> variant of transaminase from v. fluvialis

<400> 188

mMet Asn Lys Pro GIn Ser Trp Glu Thr ?69 Ala Giu Thr Tyr Ser Leu

1 5 15

Tyr Gly Phe Thr Asp Met Pro Ser Leu His Gln Arg Gly Thr val val

20 30
val Thr ggs Gly Glu Gly Pro Tgr‘ ITe val Asp val His Gly Arg Arg
4 45

Tyr Lgu Asp Ala Asn Ser g;y Leu Trp Asn Met g81 Ala Gly Phe Asp
5

His Lys Gly Leu TTe Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro

65 70 75 80

Page 142



Gly Tyr His

Ser Glu Lys

Thr Asn
115
Ley

Tyr

Phe
130
Arg

Trp

Thr
- 145
Thr

Trp

Gly Lys

Leu His Leu
Glu
ig95

Lys

Thr Glu

GIn
210
Met

Ile

val
225
Ala

Gly

Ile Leu

Glu val Ile

Thr Tyr Asp

275
Phe

Ala Gly

290
Lys Arg Leu
305
rPhe

Thr Ala

Ile Asp val

Ala Pro Arg
355
Glu

Ile Gly

370
Lys Asp
385
Glu

Lys

Arg Ile

Leu Gly Gln

Gln Met Asp
435
Ala Glu

450

Phe

<210>
<211>
<212>
«<213>

<220>
<223>

<400> 189
atgaacaaac
gatatgccga
atcgtggatyg
gcgggerttg
ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac

189
1362
DNA

Ala Phe

Leu val
100
Ser Gly

His Ala

Asn Ala

Tyr
Glu
sSer
Ala

Tyr

Gly Arg

val ser
Ala
120
Gly

Glu

Glu
135

His Gly

150

Pro Tyr
165
Thr Cys
180
Gin Phe

Glu Gly

Ala Gly

Asn
Pro
val
Ala

Gly

ser val

His Tyr

Ala Arg
200
Asp Thr
215

val Ile

230

Ile
245
Gly

Pro

Cys
260
Phe Thr

pPhe Pro

Giu Thr

Leu
Phe
Pro
val

Ala

ATg Lys

Gly Arg
Ata
280
Ala

Asp

Gly
295

ITe Glu

310

Gly Gly
325
val Met
340
Phe Glu

Tyr Arg

Ala Ser

Ala Asn
405
Ser val
420
Glu Met

val Ala

cgcagagetyg
gcctgeatca
tgcatggecy
atcataaagg
cgttttacgg
gccegtttga
tggtgaaaat
tgacccygtty
cgtataacag

His
Asn
Glu
Gly
LYyS
390
Thr
val

Phe

Pro val

Glu Gly
Leu
360
Gly

Arg

Ile
375
Ala Pro

Cys Thr

Leu Cys

ASp LYS

440

Artificial Sequence

ggaaacgcgt
gcgtggcace
tcgttatctg
cctgattgat
ccgtatgagce
tagcggcogt
gctgtggttt
gaacgcgrat
cgtgtttgge

376247-034

Met Ser
90

Phe

Asp

Pro
105
Asn

Asp

Asp Thr

Lys Pro Gln
Ala
155

Leu

Cys Thr

Phe Gly
170
Trp Arg
185
Leu

Tyr

Ala Arg

Ile Ala Gly
Ala
235

1le

Pro Pro

Tyr Asp
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 Phe
425
Leu

Giu Lys

gcggaaacct
gtggtggtga
gatgcgaaca
gcggegaaag
gatcagaccg
gtgttttata
ctgcatgegg
catggcacca
ctgcegetge

GIn Thr val

Ser Gly Arg
110
val Lys
125

Arg

Met

Lys
140
val

Lys

ser Ala

Pro Leu Pro
Glu
190

Glu

Gly Glu

Glu Leu

205

Phe Phe Ala

220

Lys Gly Tyr

Pro vail 1le

Thr Trp Gly

270
Ash

Ser Lys

285
Gly Pro Glu
300

Glu Tyr Pro

ITe Ala Leu

Asn val Arg
350
Glu Arg
365

Leu

Ala
Ala Glu
380
Asn

lLeu Ser

Leu Ile Cys
Thr
430

Asp

Ile lLeu

Ala Leu

445

variant of transaminase from v. fiuvialis

atagcctgta
cccatggcga
geggectgty
cgcagtatga
tgatgctgte
ccaacagcgg
Ccggaaggcaa
ccgcggtgag
cgggctttct
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Met Leu

val Phe

Met Leu

Ile Leu
Met
160
Phe

ser

Gly
175
Gly Glu

Glu Thr

Glu Pro

Gin
240
Asp

Phe

Ser
253
Cys val

Leu Thr

Leu Ser

Gin Gly
320
Lys Ala
335
Arg Leu

Pro Asn

Ala val

val ser
400
Arg Pro
415
Glu Ala

Lys val

tggttrtacc
aggcccgtat
gaacatggtg
acgttttccg
tygaaaaactyg
cagcgaageg
accgcagaaa
cgcgagceatg
gcatctgace

60

120
180
240
300
360
420
480
540



376247-034
tgcccgeatt attggegtta tggcgaagaa ggcgaaaccyg aagaacagtt tgtcgegegt 600
ctggcccgty aactggaaga aaccattcag aaggaaggceg cggataccat tgcegggettt 660
tttgcggaac ¢ggtgatgog tggcgocggt gttattccge cggcgaaagg ctattttcag 720
gcgattctge cgatcctgeg caaatatgat attccggtga tcagcgatga agtgatttge 780
ggctttggece gtaccggtaa cacctgggge tgegtgacct atgattttac cccggatgeg 840
attattagca gtaaaaacct aaccgegggt tittttocgg taggegeggt gattctgggt 900
ccggaactga geaaacgtct ggaaaccygcy attgaagega tcgaagaatt teocgeatggt 960
tttaccgegg gcggecatcc ggtgggtigt gegattgoge tgaaagcegat tgatgtggtg 1020
atgaacgaag gcctggcecga aaacgtgcegt cgtctgdgece cgegttitga agaacgtctg 1080
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gcattggett tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa gccccgtttg atggcaacct gagcgtgage 1200
gaacgtattg cgaacacctg caccgatctg ggectgattt gecgtccgac gggccagage 1260
gtggttctgt geccgecegtt tattctgace gaagegeaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgittgcy daagtggegt aa 1362

<210> 190
<211> 453
<212> PRT
<213> Artificial Sequence

<220> . . vz
<223> variant of transaminase from v. fluvialis

<400> 190
Met Asn Lys Pro Gln Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu
1 5 10 15
Tyr Gly Phe Egr Asp Met Pro Ser Eeu His Gln Arg Gly ggr val val
5
val Thr g;s Gly Glu Gly Pro Z%r ITe val Asp val 2;5 Gly Arg Arg
Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met val Ala Gly pPhe Asp
50 55 60 '
His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 30
Gly Tyr His Ala g?e Tyr Gly Arg Met ggr Asp Gin Thr val ggt Leu
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val pPhe
100 105 110
Tyr Thr Asn Ser Gly Ser GIu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly Thr thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr Giu Glu Gin Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
Ile ¢In Lys Glu Gly Ala Asp Thr ITe Ala Gly Phe Phe Ala Glu Pro
210 215 220
val Met Gly Gly Gly Gly val ITe Pro Pro Ala Lys Gly Tyr Phe Gln
225 230 235 240
Ata Ile Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
Cys Gly pPhe 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
tys Arg Leu Glu Fhr Ala Ile Glu Ala 1le Glu Glu Phe Pro His Gly
305 310 315 320
Phe Thr Ala Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala
325 330 335
ITe asp val val met Asn Glu Gly Leu Ala Glu Asn val Arg Arg Leu
Page 144
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Ala Pro Arg
355

Ile Gly Glu
370

Lys Asp

385

Glu

Lys

Arg Ile

Ala Gly Gln

GIn Met Asp
435
Ala Glu

450

Phe

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

<220>
<223>

<400> 191

atgaacaaac
gatatgccga
atcgtggatg
gcgggctttg
. ggctatcatg
gtggaagtga
aacgatacca
cgtaaaattc
accggcaaac
tgcccgeatt
ctggceegty
tttgcggaac
gcgattctge
ggctttggcc
attattagca
ccggaactga
tttaccgegg
atgaacgaag
aaacatattg
ctggaagcgg
gaacgtattg
gtggttctgt
ctggaaaaag

191
1362
DNA

<210
<211>
<212>
<213>

<220>
<223>

<400>

192
453
PRT

192
1

340
Phe Glu

Tyr Arg

Ala ser

Ala Asn
, 405
Ser val
420
Glu Met

val ala

cgcagagctg
gcectgceatca
tgcatggeey
atcataaagy
cgttttacagyg
gececgtttga
tggtgaaaat

tgacccgttg

cgtataacag
attggegtta
aactggaaga
cggtgatggg
cgatcctgeg
gtaccggtaa
gtaaaaacct
gcaaacgtct
gcggecatcce
gcctggecga
cggaacgtcc
tgaaagataa
cgaacacctg
gcccgeegtt
cgctggataa

Glu
Gly
Lys
390
Thr
val

Phe

Leu
360
Gly

Arg
Ile
375
Ala pro

Cys Thr

Leu Cys
LYS
440

AsSp

Artificial Sequence

ggaaacgcgt
gcgtggeacce
tcgttatotg
cctgattgat
ccgtatgage
tagcggeogt
gctgtggttt
gaacgcgtat
cgtgtttgge
tggcgaagaa
aaccattcag
tgcgggcggt
caaatatgat
cacctggggce
aaccgegggt
ggaaaccgeg
ggtgggttgt
aaacgtgcgt
gaacattggc
agcgagcaaa
caccgatcty
tattctgacc
agtgtttgeg

Artificial sequence

ASp

376247-034

345

Lys His Ile

Phe Met Trp

Phe Asp Gly

395

Leu Gly
410

Pro Pro Phe

425

Leu

Glu Lys

gcggaaacct
gtyggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata
ctgcatgcgy
catggcgtga
ctgccgotgce
ggcgaaaccy
aaggaaggeg
gttattccgc
attccggtga
tgcgtgacct
ttttttccgyg
artgaagcga
gecgattgoge
cgtctggccc
gaatatcgtyg
gceecegttty
ggcectgattt
gaagcgcaga
gaagtggcgt

10

350
Glu Arg
365

Leu

Ala
Ala Glu
380
ASn

Leu Sser

Leu Ile Cys
Thr
430

Asp

Ile Leu

Ala Leu

445

variant of transaminase from v. fTluvialis

atagcctgta
cccatggega
gcggectgtt
cgcagtatga
tgatgctgtc
ccaacagegg
cggaaggeaa
ccgeggtgag
cgggctttct
aagaacagtt
cggataccat
cggcgaaagg
tcagcgatga
atgattttac
taggcgeggt
tcgaagaatt
tgaaagcgat
cgcgttitga
gcattggett
atggcaacct
gcegteegat
tggatgaaat
aa

variant of transaminase from v. fluvialis

Tyr Gly Phe Thr Asp Met Pro Ser Leu His GIn Arg Gly ggr
20

23

Pro Asn

Ala val

val ser

400
Arg Pro
415
Glu Ala

Lys val

tggttttacc
aggcccgtat
taacatggtg
acgttttccg
tgaaaaactg
cagcegaageg
accgcagaaa
cgcgagcaty
gcatctgacc
tgtcgogegt
tgcgggettt
ctattttcag
agtgatttgc
cccggatgey
gattctgggt
tggecatggt
tgatgtggtg
agaacgtctyg
tatgtygggcg
gagcgtgagc
tggccagage
gttcgataaa

Met Asn Lys Pro GIn Ser Trp Glu Thr Arg Ala Glu Thr Tyr Ser Leu
5

15
val val

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

35

40

Tyr Leu Asp Ala Asn Ser Gly Leu Phe Asn Met val Ala Gly Phe Asp
50 53

60

Page 145

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



376247-034
His Lys Gly Leu ITe Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala g?e Tyr Gly Arg Met ggr Asp GIn Thr val Met Leu
95
Ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 - 120 . 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro Gln Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr aAla val ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 ‘ 170 175
Leu His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr GTu Glu Gin Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
185 200 205
Ile GIn 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 Pro Pro Ala Lys Gly Tyr Phe GlIn
225 230 235 240
Ala ITe Leu Pro ITe Leu Arg Lys Tyr Asp Ile Pro val I'le 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 ITe 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 1Ile Glu Glu Phe Gly His Gly
305 310 315 320
phe Thr Ala Gly Gly His Pro val Gly Cys Ala Ile Ala Leu Lys Ala
325 ~ 330 335
ITe Asp val val Met Asn Glu Gly Leu Ala Glu Asnh 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
ITe Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 380
Lys Asp Lys Ala Ser Lys Ala Pro Phe Asp Gly Asn Leu Ser val Ser
385 ' 380 3495 400
Glu Arg T'le Ala Asn Thr Cys Thr Asp Leu Gly Leu Ile Cys Arg Pro
405 410 415
ITe Gly GIn Ser val val Leu Cys Pro Pro Phe Ile Leu Thr Glu Ala
420 425 430
Gln Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys val
435 440 445
Phe ATa Glu val Ala
450

<210> 193

<213> 1362

<212> DNA

<213> Artificial Sequence

<220> _ .
<223> variant of transaminase from v. fluvialis

<400> 193

atgaacaaac cgcagagctyg ggaagcgegt gcgaaaacct atagectgta tggotttace 60
gatatgccga goctgeatca gegtggcacc gtggtggtga cccatggcga aggeccgtat 120
atcgtggatg tgaacggccg tcgttatcty gatgcgaaca geggectgty gaacatggtg 180
gcgggettty atcataaagg cctgattgat geggegaaag cgcagtatga acgttttccg 240
ggctatcatg cgtitittigg ccgtatgage gatcagaccyg tgatgctgtc tgaaaaactg 300
gtggaagtta gcccgtttga tageggocgt gtgttttata ccaacagcgg cagcgaageg 360
aacgatacca tggtgaaaat gctgtggttt ctgcatgcgg cggaaggcaa accgcagaaa 420
cgtaaaatic tgacccgttg gaacgcgtat catggegtga ccgeggtgag cgcgagcatg 480

Page 146



376247-034
accggcaaac cgtataacag cgtgtttggc ctgccgctge cgggetttgt geatctgacce 540
tgcccgeatt attggogtta tggcgaagaa ggcgaaaccg aagaacagtt tgtggcgegt 600
ctggeceygtyg aactggaaga aaccattcag cgtgaaggeg cggataccat tgegggettt 660
tttgeggaac cggtgatggg tgcgggeggt gttattccge cggecgaaagg ctattttcag 720
gcgattctge cgatcctgcg caaatatgat attccggtga tcagcgatga agtgatttge 780
ggctttggee gtaccggcaa cacctgggge tgegtgacct atgattttac cccggatgeg 840
atrattagca gcaaaaacct gaccgegggt tttrttccga tgggegcggt gattctgggt 900
ccgaaactga gcaaacgtct ggaaaccgcg attgaagcega tcgaagaatt tccgeatggt 960
tttaccgega geggeeatce ggtgggttygt gcgattgege tgaaagegat tgatgtggtg 1020
atgaacgaag gccltggecga aaacgtgegt cgtctggecce cgegttttga agaacgtctg 1080
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gcattggctt tatgtgggeg 1140
ctggaagcgg tgaaagataa agcgagcaaa acccecgtttg atggcaacct gagcgtgage 1200
gaacgtattg cgaacacctg caccgatctg ggcctgattt gecgtecget gggecagage 1260
gtggttctgt gcccgcegtt tattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggegt aa 1362

<210> 194
<211> 433
<212> PRT
<213> Artificial Sequence

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

<400> 194
¥et Asn LYS Pro g?n Ser Trp Glu Ala égg Ala Lys Thr Tyr Sgr Leu
1
Tyr Gly Phe Thr Asp Met Pro Ser Egu His Gln Arg Gly Thr val val
20 30
val Thr ggs Gly Glu Gly Pro T%r ITe val Asp val Agn Gly Arg Arg
4 4
Tyr ggu Asp Ala Asn Ser ggy teu Trp Asn Met gg1 Ala Gly Phe Asp
His Lys Gly Leu Ile Asp Ala Ala Lys Ala GIn Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala gge Phe Gly Arg Met Ser Asp Gln Thr val ggt Leu
90
ser Glu Lys Leu val Glu val Ser Pro Phe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn Ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GIn Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val ser Ala ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
val His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 i85 190
Thr 61y 6lu GIn Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
ITe GIn Arg Glu Gly Ala Asp Thr Ile Ala Gly Phe Phe Ala Glu Pro
210 215 220
val Met Gly Ala Gly Gly val Ile Pro Pro Ala Lys Gly Tyr Phe GlIn
225 230 235 240
Ala ITe Leu Pro ITle Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 ‘ 250 255
cys Gly phe Gly Arg Thr Gly Asn Thr Trp Gly Cys val
260 265 270
Thr Tyr Asp Phe Thr Pro asp Ala ITe Ile Ser Ser Lys Asn Leu Thr
275 280 285
Ala Gly Phe Phe Pro Met Gly Ala val Ile Leu Gly Pro Lys Leu Ser
290 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala ITe Glu Glu Phe Pro His Gly
305 310 315 320
phe Thr aAla Ser Gly HMis pPro val Gly Cys Ala Ile Ala Leu Lys Ala
325 330 335
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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
Ite Gly Glu Tyr Arg Gly Ile Gly Phe Met Trp Ala Leu Glu Ala val
370 375 ' 380
Lys Asp Lys Ala Ser Lys Thr Pro Phe Asp Gly Asn Leu Ser val Ser
385 : 390 395 400
Glu Arg ITe Aia Asn Thr Cys Thr Asp Leu Gly Leu ITe Cys Arg Pro
405 410 415
teu Gly GTn Ser val val Leu Cys Pro Pro Phe 1Ile Leu Thr Glu Ala
420 425 430
Gin Met Asp Glu Met Phe Asp Lys Leu Glu Lys Ala Leu Asp Lys Vval
435 440 445
Phe Ala Glu val Ala
450
<210> 195
<Z211> 1362
<212> DNA
<213> Artificial seguence
<220>
<223> variant of transaminase from v. fluvialis
<400> 195
atgaacaaac cgcagaggtg ggaagcgogt geggaaacct atagectgta tggetttacc
gatatgccga gectgeatca gogrggeacc gtggtggtga cccatggega aggeccgtat
atcgtggatg tgaacggccyg tcgttatctg gatgcgaaca gocggoctgtg gaacatggtg
gcgggetttg atcataaagg cctgattgat gcggcgaaag cgcagtatga acgttrtccg
ggctatcatg cgtttrtigg ccgtatgagc gatcagaccg tgatgctgtc tgaaaaactg
gtggaagtga gcccgtttga tageggecegt gtgttttata ccaacagcgg cagcgaageg
aacgatacca tggtgaaaat gctgtggttt ctgecatacgg cggaaggcaa accgcagaaa
cgtaaaattc tgacccgttg gaacgegtat catggegtga ccgcggtyag cgegageatg
accggcaaac cgtataacag cgtgtttggc ctgccgctgc cgggetttgt gcatctgace
tgcccgeatt tttggegtta cggcgaagaa ggcgaaaccg aagaacagtt tgtggogegt
ctggccegtyg aactggaaga aaccattcag cgtgaaggcg cggataccat tgegggettt
rttgeggaac cggtgatyggy tgcgggeggt gitattccge cggcgaaagg ctattttcag
gcgattctge cgatcctgeg caaatatgat attcaggiga tcagcgatga agtgatttge
ggctttggce gtaccggcaa cacctgggge tgegtgacct atgattttac cccggatgeg
attattagca gcaaaaacct gaccgogggt ttttttecga tgggegeggt gattctgggt
ccggaactga gcaaacgtct ggaaaccgcg attgaagegt tcgaagaatt tccgcatggt
tttaccgega geggecatce ggtgggttgt gcgattgcge tgaaagcgat tgatgtggtg
atgaacgaag gcctggecga aaacgtgegt cgtctggecc cgegttitga agaacgtctg
aaacatattg cggaacgtcc gaacattggce gaatatcgtg gcattggert tatgtgggcg
ctggaagcgg tgaaagataa agcgagcaaa accccgittg atggcaacct gagegtgage
gaacgtattyg cgaacacctg caccgatctg ggectgattt gocgtocget gggecagage
gtggttctgt gcccgecgti tattctgacc gaagcgcaga tggatgaaat gttcgataaa
ctggaaaaag cgctggataa agtgtttgcg gaagtggogt aa
<21(> 196
<211> 453
<212> PRT
<213> Artificial sequence
<220>
<223> variant of transaminase Trom v. fluvialis
<400> 196
get Asn Lys Pro §1n Arg Trp Glu Ala ?gg Ala Glu Thr Tyr Ser Leu
15
Tyr Gly Phe Thr Asp Met Pro Ser Leu His GlIn Arg Gly Thr val val
0 30
val Thr gés Gly Glu Gly Pro T%r ITe val Asp val Asn Gly Arg Arg
4 45
Tyr Leu Asp Ala Asn Ser Gly Leu Trp Asn Met val Ala GTy Phe Asp

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1326
1362



His
65

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

pPhe

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

50
Lys

Tyr
Glu
Thr
Phe
130
Arg
Gly
His
Glu
Gin
210
Met
Iie
val
Tynr
Gly
290
Arg
Thr
ASD
Pro
Gly
370
AsSp
Arg
Gly
Met

Ala
450

<220> ) ) o
<223> variant of transaminase from v. fluvialis

<400>

Gly
His
Lys
ASh
115
Leu
Trp
LYS
Leu
Glu
195
Arg
Gly
Leu
Ile
Asp
275
Phe
Leu
Ala
val
Arg
355
Glu
LysS
Ile
G1In
ASp
435
Glu

197
1362
DNA
Artificial Sequence

197

atgaacaaac
gatatgccga
atcgtggatg
gcgggctttg
ggctatcatg
gtggaagtga

Leu
Ala
Leu
100
Ser
His
Ash
Pro
Thr
180
Gln
Glu
Ala
Pro
Cys
260
pPhe
rhe
Glu
Ser
val
340
Phe
Tyr
Ala
Ala
ser
420
Glu

val

Ile
Phe
85

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

Ala

cgcagatcty
gcctgeatca
tgaacggcecg
atcataaagg
cgttttttygg
gccegtttga

Asp
Phe
Glu
Ser
Ala
Tyr
150
Asn
ero
val
Ala
Gly
230
Leu
rhe
Pro
Met
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
Ite
375
Thr
Cys
Leu

Asp

Ala
Arg
Ser
Ala
120
Gly
Gly
val
Phe
Arg
200
Thr
Ile
Lys
Arg
Ala
280
Ala
Glu
val
Gly
leu
360
Gly
Pro
Thr
Cys

Lys
440

ggaagcgegt
gcgrtggcace
tcgttatctg
cctgattgat
ccgtatgage
tageggeegt

Lys
Met
Pro
105
Asn
Lys
val
Phe
Trp
i85
Leu
Ile
Pro
TYF
Thr
265
Ile
val
Ala
Gly
Leu
345
LyS
Phe
Phe
Asp
Pro

425
Leu

gcggaaacct
gtggtggtga
gatgcgaaca
gcggcgaaag
gatcagaccg
gtgttttata

376247-034
60
Ala GIn Tyr
75
Ser Asp Gln
90
Phe Asp Ser

Asp Thr Met

Pro GIn Lys
140
Thr Ala val
155
Gly Leu Pro
170
Arg Tyr Gly

Ala Arg Glu

Ala Gly phe
220
Pro Ala Lys
235
Asp Ile Gln
250 :
Gly Asn Thr

ITe Sepr ser

Ile Leu Gly
300
Phe Glu Glu
315
Cys Ala Ile
330
Ala Glu Asn

His Ile Ala

Met Trp Ala
380
Asp Gly Asn
395
Leu Gly Leu
410
Pro phe Ile

Glu Lys Ala

Page 149

Glu
Thr
Gly
val
125
Arg
Ser
Ley
Glu
Leu
205
Phe
Gly
val
Trp
Lys
285
Pro
Phe
Ala
val
Glu
365
l.eu
Leuy
Tle

Leu

Leu
445

Arg
val
Ar

110
Lys
LYS
Ala
Pro
Glu
190
Glu
Ala
Tyr
Ile
Gly
270
Asn
Glu
Pro
L.ey
Arg
350
Arg
Glu
Ser
Cys
Thre

430
ASp

atagccrgta
cccatggcga
gcggectgtg
cgcagtatga
tgatgetgtc
ccaacagcgyg

Phe

Met

g val

Met
Ile
Ser
Gly
175
Gly
Glu
Glu
Phe
sSer
255
Cys
L.au
Leu
His
Lys
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

tggctttacc
aggcccgtat
gaacatggtg
acgttttecceg
tgaaaaactg
cagcgaagcg

Pro
B0

Leu
Phe
Leu
l.eu
Met
160
Phe
Glu
Thr
Pro
GlIn
240
ASD
val
Thr

Ser

Gly
320
Ala
Ley
Asn
val
Ser
400
Pro
Ala

val

60

120
180
240
300
360



376247-034
aacgatacca tggtgaaaat getgtggttt ctgcatgogg cggaaggcaa accgcagaaa 420
cgtaaaattic tgacccgtig gaacgegtat catggegtga ccgoggtgag cgogagcatg 480
accggcaaac cgtataacag cgtgtttgge ctgecgetge cgggetttgt gcatctgacc 540
tgccogeatt attggegtta tggcgaagaa ggcgaaaccg aagaacagtt tgtggcgegt 600
ctggcccgtg aactggaaga aaccartcag cgtgaaggeg cggataccat tgegggettt 660
tttgcggaac cggtgatoggg tgcgggeyggt gttattccge cggcgaaagy ctattttcag 720
gcgattctge cgatcctgeg caaatatgat attccggtga tcagcgatga agtgattige 780
ggctttggecc gtaccggcaa cacctggggc tgcgtgacct atgattttac cccggatgeg 840
attattagca gcaaaaacct gaccgcgggt ttttitccga tgggcgcggt gattctgggt 900
ccggaactga gcaaacgtct ggaaaccgeg attgaagcga tcgaagaatt tccgcatggt 960
tttaccgega geggecatce ggtgggttgt gegattgege tgaaagcegat tgatgtggtg 1020
atgaacgaag gcctggecga aaacgtgegt cgtetggeec cgegttttga agaacgtctg 1080
aaacatattg cggaacgtcc gaacattggc gaatatcgtg gcattggett tatgtgogeg 1140
ctggaagcgg tgaaagataa agcgagcaaa accccgtttg atggcaacct gagegtgage 1200
gaacgtattg cgaacacctg caccgatctg ggcctgatti gocgtecgoet gggccagage 1260
gtggttctgt gceccgeegtt tattctgacc gaagcgcaga tggatgaaat gttcgataaa 1320
ctggaaaaag cgctggataa agtgtttgcg gaagtggegt aa 1362

<210> 198
<211> 453
<212> PRT
<213> Artificial Sequence

<220> ) . .
<223> variant of transaminase from v. fluvialis

<400> 198
Met Asn Lys Pro Gln Ile Trp Glu Ala Agg Ala Glu Thr Tyr Ser Leu
1 5 1 15
Tyr Gly Phe Tgr Asp Met Pro Ser Leu His GlIn Arg Gly Thr val val
2 25 30
val Thr ggs Gly Glu Gly Pro lgr ITe val Asp val Asn Gly Arg Arg
45 .
Tyr %gu Asp Ala Asn Ser ggy Leu Trp Asn Met ¥81 Ala Gly pPhe Asp
His Lys Gly Leu ITe Asp Ala Ala Lys Ala Gln Tyr Glu Arg Phe Pro
65 70 75 80
Gly Tyr His Ala gge Phe Gly Arg Met ggr-Asp Gln Thr val get Leu
5
Ser Giu Lys Leu val Glu val Ser Pro pPhe Asp Ser Gly Arg val Phe
100 105 110
Tyr Thr Asn ser Gly Ser Glu Ala Asn Asp Thr Met val Lys Met Leu
115 120 125
Trp Phe Leu His Ala Ala Glu Gly Lys Pro GlIn Lys Arg Lys Ile Leu
130 135 140
Thr Arg Trp Asn Ala Tyr His Gly val Thr Ala val Ser Ala Ser Met
145 150 155 160
Thr Gly Lys Pro Tyr Asn Ser val Phe Gly Leu Pro Leu Pro Gly Phe
165 170 175
val His Leu Thr Cys Pro His Tyr Trp Arg Tyr Gly Glu Glu Gly Glu
180 185 190
Thr Giu Glu Gln Phe val Ala Arg Leu Ala Arg Glu Leu Glu Glu Thr
195 200 205
tle GIn Arg Glu Gly Ala Asp Thr Ile Ala Gly Phe pPhe Ala Glu Pro
210 215 220
val Met Gly Ala Gly Gly val Ite Pro Pro Ala Lys Gly Tyr prhe Gln
225 230 235 240
Ala ITe Leu Pro Ile Leu Arg Lys Tyr Asp Ile Pro val Ile Ser Asp
245 250 255
Cys Gly Phe Gly Arg Tthr Gly Asn Thr Trp Gly Cys val
260 265 270
Thr Tyr Asp Phe Thr Pro Asp Ala Ile Ile Ser ser Lys Asn Leu Thr
275 280 285
Ala Gly Phe Phe Pro Met Gly Ala val Ile Leu Gly Pro Glu lLeu Ser
290 295 300
Lys Arg Leu Glu Thr Ala Ile Glu Ala ITe Glu Glu Phe Pro His Gly
305 310 315 320
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Glu val 1le



Phe
Ile
Ala
ITe
Lys
385
Glu
Leu

Gln

Phe

Thr
AsSp
Pro
Gly
370
Asp
Arg
Gly
Met

Ala
450

Ala
val
Arg
355
Glu
Lys
Ile
Gln
ASp

435
Glu

ser
val
340
Phe
Tyr
Ala
Ala
Ser
420
Glu

val

Gly
325
Met
Glu
Arg
Ser
Asn
405
val
Met

Ala

Asn
Glu
Gly
LYS
390
Thr
val

Phe

Pro
Glu
Arg
Tle
375
Thr
Cys

Leu

ASD

val
Gly
Leu
360
Gly
Pro
Thr
Cys

Lys
440

Gly
Leu
345
Lys
Phe
Phe
ASp
Pro

425
Leu

376247-034

Cys
330
Ala
His
Met
ASp
Leu
410
Pro

Glu

Ala
Glu
Ile
Trp
Gly
395
Gly
rhe

LysS

Ile
Asnh
Ala
Ala
380
Ash
ey
Tie

Ala
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Ala
val
Glu
365
Leu
Leu
Ite

Leu

Leu
445

Leu
Arg
350
Arg
Glu
Ser
Cys
Thr

430
ASp

LyS
335
Arg
Pro
Ala
val
Arg
415
Glu

Lys

Ala
Leu
ASh
val
Ser
400
Pro
Ala

val



