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SEQUENCE LISTING
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<120> KETOREDUCTASE POLYPEPTIDES FOR THE PREPARATION OF PHENYLEPHRINE
<130> CX2-015wol
<150> 61/235,324
<151> 2009-08-19
<160> 34
<170> Patentin version 3.5
<210> 1
<211> 756
<212> DNA .
<213> Lactobacitltus kefir
<400> 1 '
atgactgatc gtttaaaagy caaagtagca arrgraactg geggtaccti gggaattgge
ttgucaatoy clyataagrt tgttgaagaa ggcgcaaagg ttgttatiac cggocgteac
gctgatgtag grgasaaagc tgocaaatca ateggeggeoa cagacgttat cogrrttgte
cadcacgatg cttctgatga agocggotgy actaagttgt ttgatacgac tgaagaagea
trtggeccag ttaccacggt tgtcaacaat gocggaatty cggtcageaa gagtgttgaa
gataccacaa Ctgaagaatyg glglaagctg ctctcagtia acttggaton Tgtcttoitc
ggtaccogtc ttggaatcca acgtatgaag aatasaggac tcggagcatce aatcatcaat
atgrcatcta tegaagygttt tgttggtgat ccaactctgyg gtgcatacaa cgcttcaaaa
gytgctgtca gaattatgrc tasalcaglt goottggalt gegerttgaa ggactacgat
gticggotta acactygtica tocagotiat atcaagacac cattggttga cgatctigaa
ggggcagaag asatgatygtc acagcggace aagacaccaa tgggtcatat cggtgaaccet
aacgatatcg cttggatctp tgrttacctg geatctgacyg aatctaaatt tgccactggt
gcagaattcg ttgtogatgy tggatacact gotcaa
<210> 2
<23il> 252
<212> PRT .
<213> tractobacillus kefir
<400> 2
metr Thr Asp Arg Leu tys Gly Lys val ala ITe val thr Gly Gly Thr
1 5 10 15

teu Gly Ile Gly Leu aAla Ile Ala Asp Lys pPhe val Glu 6Tu Gly Ala
20 25 30
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| CXZ-015WOL_ST25
Lys val val I7e Thr Gly Arg 285 Ala Asp val Gly Ggu tys ala Ala
35 A

Lys §Sr Ite Gly Gly Thr ?Ep val Ile Arg phe gg1 Gin His Asp Ala

ser Asp Glu ala Gly Trp Thr Lys teu Phe Asp Thr Thr Giu Glu Ala
65 70 75 80

phe Gly Pro val Thr Thr val val Asn Asn ala Gly I'le Ala val ser
85 90 95

Lys Ser val Glu Asp Thr Thr Thr Glu Glu Trp Arg Lys Leu Leu Ser
100 105 13190

val Asn teu Asp Gly val Phe Phe Gly Thr Arg Leu Gly Ile Gln Arg
115 120 125

Met Lys Asn Lys Gly Leu Gly Ala Ser Ile Ile Asn Met Ser Ser Ile
130 135 140

GTu Gly phe val Gly Asp Pro Thr Leu Gly Ala Tyr Asn Ala Ser LyS
145 150 155 160

Gly Ala val Arg Ile Met Ser tys Ser Ala Ala Leu Asp Cys Ala Leu
. 185 170 175

Lys Asp Tyr Asp val Arg val Asn Thr val His Pro Gly Tyr Ile Lys
180 185 ’ 186

Thr Pro Leu val Asp Asp Leu Glu Gly Ala Glu Glu Metr Met Ser Gin
185 200 205

T
W
=3
—t
m

Arg Thr Lys Thr Pro Met Giy Hi Gly Glu Pro Asn aAsp Ile Ala
210 215 220

Trp Ile Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala Thr Gly

225 230 235 240
Ala Glu Phe val val asp Gly &ly Tyr Thr aAla Gin
245 250
<210> 3
<21l> 756
<21Z2> DNA
<213> Artificial sequence
<220> )
<223> wvariant of L. kefir keteresductase
<400> 3
atgaccgatc grctgaaggg caaagtagcc atcgtaaccg gogggactct gggtatoggt 60
ttggcaatcy ccgataaatt tgtagaggag ggtgcgaaag tagttattac tggtogrtcac 120
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CX2-015W031 _ST25

atcggeggea
acgaaactgt
gcagggatty
ctgtecgtta
aataaaggct
ccgacgctoy
gcgctggatt
atcaagaccec

aaaaccccta

gcatctgacy

gcacag

kefir ketoreductase

Lys Gty tys val Ala ITle
10

geggatgtag gtgaaaagge cgccaaatca
cagcacgatyg catccgatga agcaggetyg
ttcggecegy ttacgaccyt cgtgaacaat
gacactacca cggaggaatg gcgtaaactg
ggcacccgte tgggeattca gogeatgaaa
atgagcagta ttygcgogyct ggtaggegat
ggggcggtac gtatcatgic gaaaagcgea
gtgcgtgtca acacagtaca tccgggetgc
ggtgctgagy aaatgatgtc acagegracg
aatgacatcg catggatctg tgtgtacctg
gcagaatito tggtcgacgyg cgggtatace
<210> 4
«211> 252
<212> PRT
<213 artificial sequence
<220
<223> wvariant of L.
<400> 4 «
‘Met Thr Asp Arg Leu
1 5
Leu Gly Ile %éy Leu Ala Ile Ala
tys val val Ile Thr Gly Arg His
35 40
Lys ser Ile Gly Gly Thr Asp val
50 55
ser Aasp Glu Ala Gly Trp Thr Lys
65 70
phe Gly Pro val g?r Thr val val
tys Ser val Glu Asp Thr Thr Thr
100
val Asn Leu Asp Gly val pPhe phe
115 120
Met Lys Asn Lys Gly Leu Gly Ala
130 135

ASD Phe

25

LVS

ala Asp val

ITe Arg Phe

Ley Phe AsSp

75

Asn Ala

80

ASn

Glu
105

Glu Trp

Gty Thr Arg

Ser Ile Ile

Page 3

ctgatgttat
t£gacaccac
cagtrrccaa
atctggatgg
tgggcgetag
gggcatacaa
gegeactgaa
cgetggtega
tgggecacat

agatcgaaatt

val Thr Gly

Glu
30

val Glu

Gly Lys

val G1n His

60

Thr Thr Glu

Gly Tie Ala

Ley
110

Arg Lys

Ite

ey

Asn
140

Ser

tegoetttgte
cgaggaggea
aagcgttgaa
tgtttitetc
catcatcaat
cgetrocaag
ggactacgat
tgatctggaa
tggegaaccy
tgcgacgggt

Gly Thr

15

Gly Ala

Ala ala

Asp Ala

Glu Ala

80

val
95

Ser
Leu ser
Gin Arg

Ser Ile

180
240
300
360
420
480
540
600
660
720
756



Ala
145

Gly Leu

Gly Ala val

Lys Asp Tyr

Thr Pro Leu

185

Thr Lys
210

ATg

Ite Cys
225

Ala Glu phe

<210 5

<21i1> 7586
<212> DNA
<213>»

<220>
223>

<A00> 5
atgaccgate

ttggcaatcg
gcggatgtag
cagcacgatg
LTCHYCeeyy
gacactacca
ggcaccegic
atgagcagta
ggggcggtac
gtgcgtgtca
ggTTitgagg
aatgacatcg
gecagaattty

<2i0> 6
«211> 252

val Gly

Ile
165

Arg
Asp val
val Asp
Thr

Pro

val Tyr

Arg

ASp

MetT

Leu

Pro Thr

Ser

Lys

val Asn

ser

Thr

Cx2-015wol_sT25

ey Gly Ala Tyr Asn
155

Ala Ala

170

val

185

Glu
200

Leu
Gly His

Ala ser

230

val
245

val

ASD

Gly

artificial Seguence

Gly

Ile

Asp

Gly Tyr

Ala Glu

Gly Glu

Glu Ser

235

Thr
250

variant of L. kefir ketoreductase

gtctgaaggy caaagtagec atcgtaaccg

ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
Ttgcggggct
gtatcatgte
acacagtaca
aaatgtgttc
catggatcty

tggtogacgy

tgtagaggag
cgccaaatca
ggcaggetyy
cygtgaacaat
gcgtaaactg
gcgcatgaaa
ggtaggcoat
gaaaagcgea
tCCgggerge
acagcgtacg
tgtgtaccty

cgggtatacc

ggtgcgaaay
atcgycggea
acgaaactgt
gcagggatiy
crgtocgrta
aataaaggct
cegacgetyy
gcgetggatt
atcaagaccc
aaaaccccta
gcatctyacy

gcacag

Page 4

Ala

Leu ASp CYS

Pro Gly Cvs

180

Glu Met

205

Met

Pro
220

Asn Asp

Lys Phe Ala

Gln

gcgggactct
tagttattac
ctgatgttat
tCgacaccat
caatgagtaa
atctggatag
tgggcgctag
gggcatacaa
gegecactgaa
cgctggtega
tgogccacat

aatcgaaatt

Ser Lys

160

Ala Leu

Ile Lys

Ser Glin

Ile Ala

Thr Gly

gggtategyt
tggtcgteac
tcgetttgte
€gaggaggoa
aagcgttgaa
tgrtitttte
catcatcaat
cgettccaag
ggactacgat
tgatctggaa
tggcgaaccy
tgcgacgggt

60
120
180
240
300
360
420
480
540
600
660
720
756



<212
<213>

<220>
<223>

<400>
Met Thr
1
Leu Gly
Lys val
[.ys Ser
50
ser Asp
65
rhe Gly
Lys ser
val Asn
Met Lys
Ala Gly
145
Gly Ala
LyS Asp
Thr Pro
arg Thr
210

Trp Ile

PRT

artificial sequence

CX2-0L5W01_5T25

variant of L. kefir ketoreductase

6

ASp

Ie

val

35

Ile

Glu

Pro

val

Leu

1315

AsSn

Lair

val

Tyr

Leu
195

Lys

cys

ArG

Gly

20

Ile

Gly

Ala

val

Gliu

106

Asp

Lys

val

Arg

180

val

Thi

val

Leu
5
Ley
Thr
Gly
Gly
Thr
85
ASD
Gly
Gly
Gly
Ile
165
val
ASp
Pro

Tyr

L.¥S
ala
Gly
Thr
5
Thr
Thr

val

Leu

Arg
ASp
Met

Leu
230

Gly

Ile

Arg

ASD

55

Thr

val

Thr

Phe

ser

val

Leu

Gly

Ala

Lys val ala Ile
10

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Thr

Lys

AsSn

Glu

200

His

ser

ASp
25

Ala
ile
Leu

Asn

Glu
105

Gly.

sSer

Leu

ser

Thr

185

Gly

I7e

ASp

Lys

ASH

APG

Phe

AsSn

90

Glu

Thr

Tle

Gly

Ala

170

val

Phe

Gly

Glu

Phe

val

Fhe

ASD

75

Ala

Trp

Arg

Ile

Wil

Alg

His

Glu

Glu

Ser
235

page 5

val

va't

Gly

val

50

Thr

Gly

Arg

Leu

Asn

140

Tyr

l.et

Pro

Glu

Pro

220

LYS

Thr

Glu

Glu

45

Gln

Thr

Ile

Lys

Gly

Mat

ASD

ASp

Gly

Met

205

Asn

Phe

Gly
Glu
30

Lys
His
Glu
Ala
Leu
110

1ile

Ser

Cys

Cys

Cys

Asp

Ala

Gly

15

Gly

ala

Asp

Glu

Met

95

ieu

Gin

Ser

s&r

Ada

175

Ile

Ser

Ite

Thr

The

Ala

ala

Ala

Ala

80

Ser

Ser

Arg

Ile

Lys

leu

Lys

Glin

Ala

Gly
240



CxX2~-015wol_sT25
Ala Glu Phe val val asp Gly Gly Tyr 525 Ala Gin
245

variant of L. kefir ketoreductase

<210> 7

<211 756

«212> DNA

<213> Artificial seguence
<220>

<Z223>

<400 7

atgaccgatc gtctgaaggy caaagtagee atcgtaaccy

ttggraatcg ccgataaatt
gcggatygtay gtgaaaaggc
cagcacgaty catccgatga
tteggecegg ttacgacegt
gacactacca cggaggaaty
ggcaccegto tgggcattca
atgagcagta. TIgcopeect’
ggggcgatac gtatcatgrc

grgcgtgtca acacagtaca

gaaaagCyra gegetggatt

tgtagaggag ggtgcgaaag
cygccaaatca atcggeggea
ggcaggetgy acgaaactgt
cgtgaataat gCagggatty
gcgtaaacty ctgtcegtta

gegcatgaaa aataaaggcer

ggtaggegat ccgacgctoy

tcoggacggt atcaagaccec

ggttttgagg aaatgtottc acagcgtacyg aaaaccocta

aatgacatcg catggatctg tgtgtaccty geatetgacg

gcagaatttg tgygrcyacgg cgggtatace gcacag

kefir ketoreductase

<210> &

<211> 252

<212> PRT

<Z1% Artificial Seguence
<220>

<223> wvariant of L.

<400> 8

mMet Thr Asp Arg Leu

1 5

teu Gly ITe Gly Leu
20

Lys val ggT Ile Thr

Lys Ser Ile Gly Gly
50

ser asp Glu Ala Gly
65 7

Gly Lys val Ala Ile
10
Ile Ala %sp Lys pPhe
5

Arg His Ala Asp val
40

Asp val

Ite Arg Phe
55

Thr tys Leu Phe Asp
75

Page 6

gcgggactct
tagttattac
ctgatgriat
tegacaccac
taatgagtaa
atctggatag
tgggcgotag
gggtatacas.

‘gegeactgan

cgetggtega
tgggccacat

aatcgaaatt

val Thr Gly

val ¢lu Glu
30

Gly Giu Lys
45

val Gln His
60

Thr Thr Glu

ggutateggt
tggtegtcac
tegorttyte
cgaggaggca
aagcgrrgaa
Tgtitttttc
catcatcaat
cglticcaag
ggactacgat
tgatctggaa
£goCyaaccy

tgcgacgggt

Gly Thr
15

Gly Ala

Ala Ala

Asp Ala

GTu ala
80

&0
120
180
240
300
360
420
480
540
600
660
720
756



Phe

Lys

val

Met

Ala

i45

Gly

LyS

Thr

Arg

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

Gly

ser

Asn

LyS

Gly

Ala

Asp,

Pro

Thr

210

Ile

Glu

<220>

Pro

val

Le

115

AsR

Leu

val

Tyr

Leu

195

Lys

Cys

Phe

S

756
DA
Artificial Seguence

val

Glu

100

ASp

Lys

val

Arg

Thr

val

vai

Thr

85

Asp

Gly

Gly

Gly

Ile
165

val

ASD

Pro

Tyr

val
245

Thr

Thr

val

Leu

150

Met

Arg

Asp

MeT

Leu

230

Asp

val

Thr

Phe

Ser

val

Leu

Gly

Ala

Gly

val

Thr

Phe

120

Ala

Thr

LysS

Asn

CX2-015w01..5725

Asn Asn ala Gly Ile
40

Glu

105

Gly

ser

Leu

Sar

Thr

3

Gly
200
His

Ser

Gly

Gly

Ile

ASp

TvYr

Glu

Thr

Ile

Gly

Ala
170

val

Phe

Gly

Glu

[
VI

o

Trp

Arg

Iile

Ala

155

Ala

His

Gy

Glu

ser

235

Ala

Arg

el

Ash

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gln

Lys

ASh

ASp

Gly

Met

205

ASh

Phe

Ala

L.eu

110

Ile

ser

Ala

Cys

Gly

Cys

ASD

Ala

Met

95

L.euy

Gin

ser

Ser

Ala

175

Ile

Ser

Ile

The

Ser
Ser
ATg
Ile
LYS
160
Leu
Lys

Gin

Ala

<223>

<400> 9
atgacegatc

ttggcaatcy
gcggatgrag
cagcacgatg
Ttcggeecgy
gacactacca

ggcacccgic

gtctgaagyy

ccgataaatt
gtgaaaagyc
catccgatga
ttacgacegt
cggaggaatg
tgggcattca

caaagtagcec
tgtagaggag
cgecaaatca
ggcagactoy
cgtgaacaat
gcgraaacty

gegeatgaaa

variant of L. kefir ketoreductase

atcgtaaccg
ggtgcgaaag
atcggeggca
acgaaactgr
gcagggattg
ctgteegtta

aataaaggcet
Page 7

gcgggactat
tagttattac
ctgatgttat
tcgacaceac
caatgctgaa
atctggatgg

tgggcgctag

gggtatcgot
tggtcgtcac

tegetrTgre
ctgaggaggca
aagcgrtgaa
tgttrttttc

catcatcaat

60
120
180
240
300
360
420



atgagcagta
ggggcggtac
grycgtgrea
ggttttgagg
aatgacatcg
gragaatttg
<210> 10

<211> 252
<212> PRT

Ttgcgaggct
gratcatgtc
acacagtaca
aaatgtgttc

catggatctg

tggrcgacgy

<213> Artificial seguence

<2 20>

<223> wvariant of L. kefir ketoreductase

<400> 10
1

et Gly Ite

1ys val val
35

Lys Ser Ile
50

sar Asp Glu
65

Phe Gly Pro
iys Ser val

val Asn Leu
115

Met Lys Asn

Ala Gly teu
145

cly Ala val

Gly

20

Ile

Gly

Ala

val

Glu

100

Asp

Lys

vai

Arg

mat Thr Asp Arg Leu
' 5

Leu

Thr

Gly

Gly

Thr

85

ASp

Gly

Gly

Gly

Ile
165

ggtaggcgat
gaaaagcgea
Tccggyeggt
acagcgtacg
tgtgtaccty
cgggrrtacce

CX2-D15W01_ST25

ccgacgetgy

gcgotggatt

atcaagacce

aaaaccecta

gcatctgacy

gracag

Lys Gly Lys val

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

150

Met

Iie

Arg

ASp

55

Thr

val

Thr

phe

ser

Ala

His

40

val

Lys

val

Thr

rhe

120

Ala

Tht

Lys

ASD

25

Ala

Ile

Leu

A5

Glu

105

Gly

Ser

Leu

ser

Ala
10

Lys

ASD

Arg

Phe

Asn

90

Glu

Thr

Tle

Gly

Ala
170

e

Phe

val

phe

ASD

75

Ala

Tro

ATg

Ile

Ala

155

Ala

Page &

gggcatacaa cgottccaag
gcgcactrgas ggactacgat
cgerggtoga tgatorogaa
tgggccacat tggcgaaccy

aatcgaaatt tgogacggogt

vai Thr Gly Gly Thr
15

val &lu 6lu Gy ala
30

Gly Glu Lys ala ala
45

val Gin His asp Ala

60

Thr Thr 6Ty 6lu Ala
80

Gly Ile Ala Met Leu
g5

Arg Lys Leu Leu ser
110

Lteu Gly Ile GIn aArg

Asn Met Saer Ser Ile
140

Tyr Asn Ala Ser Lys

Leu Asp Cys Ala Leu
175



Lys Asp Tyr

Thr Pro Leu
1835

Arg Thr Lys

218

Trp Ihe Cys

225

Ala Glu phe

11
756
DNA

<210>
«21i>
<212>
<213>

<220
<223

<400> 11
atgtcagatc

ttggcaatcy
gcggatgrag
cagcacgatg
ttcggecegy
gacactacca
gygcacccgtc
atgagcagta
ggggeggiac
grgcgtgtea
ggrTityaqg
aatgacatcg
gcagaatttyg
L <210
<231
<Z212>
<213>

<220>
<Z23>

<400>

12
252
PRT

12

1

ASD
180

val

val

Asp

Arg

Asp

Thr Pro

val Tyr

Met

Leu

val

Giu
200

Lel

Gly His

215

Ala Ser

230

val
245

val

grotgaagyy
ccgataaatt
gtgaasaggyc
catccgatga
ttacgaccgt
cggaggaatg
tgggeattca
ttgegugyct
gtatcatgtc
acacagraca
aaatgtytte
catggatctg

tggtcgacgg

Asp

Gly Gt

p

artificial Seguence

caaagtagec
tgtagaggag
cgecaaatca
ggcaggcegy
cgtgaacaat
gcgtaaactg
grgcatgaaa
gatcggcgat
gaaaagcoca
tecgggeggt
acagcgtacg
tgtgtacctg

cgggtttacc

artificial Seguence

mMet Ser Asp Arg Leu Lys Gly Lys val i
5

CX2-015wW01...
asn Thr val His Pro Gly Gly Ile Lys
190

185

Giy pPhe Glu

1te Gly Glu

Asp Glu Ser

235

phe Thr ala
250

variant of .. kefir ketoreductiase

atcgtaaccg
ggtgcegaaag
atcggcguca
acgaaactygt
gcagggattg
ctgtecgtta
aatasaggcet
£Cgacgotog
gecgoetgagatt
atcaagacce
aaaaccccta
gcatectgacy

gracag

variant of L. kefir ketoreductase

bage 9

ST25

Glu Met Cys Ser Gin

205

Pro Asn Asp Iie Ala

220

Lys prhe Ala Thr Gly
240

Gln

gcgggacgot
tagttattac
ctgatgttat
tegacatcac
caatgctgaa
atctggatgy
tgggcgetag
gggcatacaa
gcgcactgaa
cgetggcoa
tgggccacat

aatcgaaatt

gggtatcggt
tggregteac
tegorttgte
cgaggaggca
aagcgttgaa
TgRTTTTItC
catcatcaat
cgcttocaag
ggactacgat
tgatctggaa
tggegaaccy

tgcgacggat

ga Ite val Thr Gly Gly Thr

15

60
120
180
240
300
360
420
480
540
600
660
720
756



Leu

Lys

Lys

Ser

65

Phe

Lys

val

Met

Ala

145

Gly

Lys

Thr

Arg

Tro
225

Gly

val

ser

30

Asp

Gly

ser

Asn

Lys

Gly

Ala

ASpP

Pro

Thr

210

Ile

Ile

va'l

35

Tle

Glu

Pro

val

L.eu

115

Asn

Leu

val

Tyr

{eu

195

Lys

Cys

Ala Glu Phe

<Z210>
<211>
<21Z>
<213>

<220>

13
756
DNA
arcificial Ssaquence

Gly

20

Tle

Gcly

ala

val

Glu

100

ASD

LYS

Tle

Arg

Thr

val

val

Leu

Thr

Gly

Gly

Thr

85

ASD

Gly

Gly

Gly

Iie

165

val

Asp

Pro

Tyr

val
245

Ala

Gly

Thr

Trp

70

Thy

Thr

val

Leu

Asp

Met

Arg

ASp

MetT

Leu

230

Asp

Ile

Arg

ASP

55

Thr

val

Thr

Phe

Gly

Pro

Ser

val

Leu

Gly

Ala

His

AD

val

Lys

val

Thr

Phe

120

Ala

Thr

Lys

ABDR

Glu

200

His

Ser

Gy

Cx2-015wW0L, ST25

Asp Lys Phe val Glu

25

Ala

Ile

Ley

Asn

Glu

105

Gly

s5er

Letu

Ser

Thr

1B%

Gly

Ile

Asp

Phe

Asp

ArQ

Phe

ASnN

90

clu

Thr

Ile

Gly

Ala

176

val

Phe

Gly

Giy

Thr
250

Page 10

va'l
Phe
Asp
75

Ala
Trp
Arg
Iie
Ata
155
Ala
His
Glu
Gy
sSer
235

Ala

Gly

val

60

Ile

Gly

Arg

Leu

AsSh

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gin

Glu

45

Gin

Thr

Ile

LYS

ASn

ASD

Gly

Met

205

Asn

Phe

Giu

30

Lys

His

Gliu

Ala

Leu

110

ile

Sar

Ala

Cys

Gly

120

Cys

ASp

Ala

Gy

Ala

ASp

Gl

Met

95

Leu

Gin

Ser

Ser

Ala

175

Ile

Ser

Ile

Thr

Ala

Ala

Ala

Ala

80

Leu

Sep

Arg

Ile

Lys

Gin

Ala

Gly
240



<223>  wvari

<400> 13
atgactgatc

tiggcaatcg
gcggatytag
cagcacgaty
rteggoccgy
gacactacca
ggcacccgic
atgagcagta
ggggeggtac
grtgcgtgtca
ggtrrrtgagg
aatgacatcg
gcagaatrttg
<210>
<21l>

<212
<Z213>

14
252
PRT

<220
<223>
<400>

Met Thr Asp
i

vari

14

Gly Iie

-
m
|94

val val
35

Lys

ser Ile
50

Lys

Ser
65

Asp Glu
Phe

Gly Pro

Lys ser val

ant of L.

gtctgaaggg
ccgataaatt

gtgaaaaggc
catccgatga
ttacgacegt
cggaggaatg
tgggcattca
ttgrgggoct
gtatcatgtc
acacagtaca
aaatgtgric
catggatctg

tggtcgacgy

ant of L.
Arg Leu
5

y Leu Al

&

Tle Thr Gl

Gly Gly

ala 6ly

Thr

Trp

caaagtagec
tgtagaggag
cgccaaatca
ggcaggctyg
cgtgaacaat
gegraaacty
gcgeatgaaa
gatcggegat
gaaaagcgea
teCggycogt
acagcgtacg
tgtgtaccte

rgggtttacc

artificial Sequence

a Ile Alas

His
40

y Arg

Asp val

55

Thr Lys

70

The
85

va'l

Giu
100

ASD

Thr

Thr

val val

The Thr

A5D

ala

CX2~015wol_ST25

kefir ketoreductase

atcgtaaccy
ggtgcgaaag
atcggegygca
acgazactyt
gcagggatig
ctgtcegita
aataaaggct
ceggcaatyg
gcgetggatt

atcaagaccc

aaaaccccta:

gcatcrgacg

gcacag

kefir ketoreductase

Lys Gly Lys val iéa ile

Lys Phe

25

Asp val

Ile Arg phe

Leu Phe Asp

75

Asn
90

Asn

Glu Glu

105

Page 11

Ala

Trp

geggaacgct
tagttattac
Ctgatgttat
togacateac
caatgctgaa
atctggatgg
tgggcgetag
gugcatacaa
gcgeactgaa
cgctggtega
toggecacat

aatcgaaatt

val Thr

Gly Glu

val Gln

60

ile Thr

Ile

Giy

APG Lys

LYS

His

Glu

Ala

Leu

gggratcggt
tggtcgtcac

tegetttgte
cgaggaggca
aagcegttgaa
tgttttttte
Catcatcaat
cgcttcca&g
ggactacgat
tgatctggaa
tggcgaaccey
tgcgacgggt

Gly Thr

15

rand
!
=2
-nd
o

Ala ala
ASp

Ala
80

Giy

Met
95

Leu

Ley Ser

110

60
120
180
240
300
360
420
480
540
600
660
720
756



val

Met

Ala

145

Gly

LYS

Thr

Arg

Trp
223

AsSn

Lys

Gy

Ala

Asp

Pro

Thr

210

Ile

ey

115

ASD

Lau

val

Tyr

Leu

195

Lys

Cys

ASD

Lys

Ile

Arg

Asp

180

val

Thr

val

Gy

Gly

Gly

Iie

165

vai

ASp

Pro

Tyr

val

Leu

150

Mat

Arg

ASp

Met

Leu
230

Phe

Gly

Pro

Sar

val

l.eu

Gly

215

Ala

2 ~-015wW01_5T25
Gly Thr Arg Leu Gly

Phe
120

Ala ser

Ala Met
ser

Lys

Thr
185

Asn

Glu
200

Gly
His

_I1e

Ser Asp

ITe Ile

Ala
155

Gly

Ala Ala

170

val His

Phe Glu

G6ly Glu

Glu ser

235

ASDN

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

125

Met

Asn

Asp

Gly

Met

205

ASh

Phe

Ile

sSer

Ala

cys

Gly

Cys

ASH

Ala

AYa 6Ty

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

<220>
<223

<400> 15
atgactgatc

15
756
DNA

Ttggcaatcg
gcggatgtag
cagcacgatg
ttoggoeegy
gacactacca
ggraccegte
atgagcagta
ggggcagtac
gtgcgtgtca
ggrrrtgagg
aatgacatcy

pheyal val’

245

gtctgaaggg
ccgataaatt

gtgaaaagge
tatccgatga
ttacgaccgt
cgygaggaatg
tgggcattca
ttgcggggct
gtatcatgtc
acacagtaca
aaatgtgrec

catggatctg

Asp 6Ty .

~artificial Sequence

caaagtagos
tgtagaggay
cgecaaatca
ggcagyctag
cgtgaacaat
gegtaaactyg
gcgcatgdaa
gatcggcgat
gaaaagcgea
tCcgyageggt
acagcgtacg

tgrgtaccty

Ty phe

The
250"

Ala

variant of L. kefir ketoreductase

atcgtaaccy
ggrgegaaag
atcggeggea
acgaaactyt
gcagggatty
ctgrecgrta
aataaaggct
ccggeaatgg
gcgetggatt
atcaagaccc
2adaaccecta

geatetgacy
Page 12

Ggin

gcgggacget
tagttattac
ctgatgitat
Tcgacatcac
caatgetgaa
atctggatag
tgggcgetag
gggcatacaa
goocactgaa
cgctggtege
toggcracat

aatcgaaatt

Gin Arg

ser Ile

Ser Lys

160

Ala Leu

175

Ile Lys

ser Gin

1le Ala

Thr Gly

240

gogtatcggt
tggtcgteac
togetttote
cgaggaggca
aagccttgaa
tgLttttric
catcatcaat
cgctaccaag
ggactacgat
agatctgocg
tggcgaaccg

tgcgacgagy

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



CX2-015wW01_ST125
gcagaattty togtcgacgy cgggtttace goacag 756

<210> 16
<211» 252
«<212» PRT
<213= Artificial sequence

<220> _
«223> variant of L. kefir ketoreductase

<400> 16

mat Thr asp Arg Leu Lys Gly Lys val Ala I'le val Thr Gly Gly Thr
1 5 10 15

teu Gly Ile Gly Leu Ala Ile Ala Asp Lys Phe val Glu Glu Gly Ala
207 25 ‘ 30

Lys val §§1 Ite Thr Gly Arg ﬁés Ala Asp val Gly Glu Lys Ala Ala
45

Lvs ser Ile Gly Gly Thr Agp val Ile Arg Phe gg? Gin His Asp val
50 3

Ser Asp Glu Ala Gly Trp Thr Lys Leu Phe Asp Ile Thr Glu Glu Ala
R 70 75 80

Phe Gly Pro val g?r Thr val val Asn ggn Ala Gly Ile Ala Met Leu
95

Lys Ser teu Glu Asp Thr Thr Thr Glu Glu Trp Arg Lys Leu Leu Ser
100 105 . 110

val Ash teu asp Gly val phe phe Gly Thr Aarg Leu Gy Ile Gin Arg
115 120 125

Met Lvs Asn Lys Gly teu Gly Ala Ser Ile Ile Asn Met Ser Ser Ile
130 135 140

Ala Gly Leu Ile Gly Asp Pro Ala Met Gly Ala Tyr Asn Ala Thr Lys
145 150 155 160

Gly Ala val Arg Ile Met Ser Lys Ser Ala Ala Leu Asp Cys Ala Leu
165 170 i75

Lys Asp Tyr Asp val Arg val Asa Thr val His Pro Gly Gly Ile Lys
180 185 190

Thr Pro Leu val ala Asp Leu Pro Gly Phe Glu &lu Met Cys ser Glin
195 200 205

Arg Thr Lys Thr Pro met Gly #His Ile Gly Giu Pro Asn Asp Ile Ala
210 215 220

Fage 13



225

230

CxZ2-015w0l_5T25

Trp ITe Cys val Tyr Leu Ala Ser Asp Glu %?g Lys Phe Ala Thr Gly

Ala Glu Phe val val asp Gly Gly Phe Thr Ala Gln
245 250

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

i7
756
DNA

<220
<223

<400> 17
atgactgatc

ttggcaatey
gcggatrgtag
cagcacgatg
£1Cggeecyy
gacactacca
ggeaccegec
atgagtagta
ggggeggrac
gtgcegtgteca
ggtrtigagg
agtgacatcy
gcagaatttg
<210> 18

<211> 252
<212> PRT
<213>

<2720
«223>

<400> 18

1

gtctgaaggg

ccgataaatt
grgaaaaggc
tatccgatga
rtacgaccgt
cggaggaatg
tgggcattca
ttgcgggget
g%atcatgtc
acacagtaca
asatygtgttc
catggatcrg

tggtogacgyg

artificial Sequence

caaagtagce
tgtagaggag
cgccaaatca
ggcaggctyg
cgtgaacaat
gcgtaaacty
gcgcatgaaa
gateggcegat
gaaaagcgea
tccgggeggt
acagcgtacg
Tgtgraccty

cgggrttace

artificial Seguence

Met Tht AsSp Arg %au Lys Gly Lys val Qé

variant of L. kefir ketroreductase

ctggraaceg
ggtgcgaaags
atcggeggea
acgaaactygt
gcagggattg
ctgtcogtia
aataaaggct
ccggeaatyy
gcgetggatt
atcaagaccc
aaaaccceta
geatctgacy

gcacag

variant of L. kefir Kketoreductase

gcgggacget
tagttattac
ctgatgrtat
tcgacatcac
caatgctgaa
atctggatog
tgggcgetag
gggcatacaa
gcgeactgaa
cgctggtcge
tgggecacat

aategaaatt

240

gggtatcggr
tggtcgtcac
tcgottrgte
cgaggaggea
aagccttgaa
TgtTrttIc
catcatcaat
cgctaccaag
ggactacgat
agatctgecy
tggcgaaccy
tgcgacgggl

a Leu val Thr gly Gly Thr
el 15

Leu Gily Ile géy Let Ala Ile Ala %gp Lys Phe val Glu ggu Gly Ala

Lys val val Ite Thr Gly Arg His Ala Asp val Gly Glu Lys Ala Alad
35 40 45

Page 14

60
126
180
240
300
360
420
480
540
600
660

~3
(%
O



CX2-015w0l_sT25
LysS SSr Ile Gly Gly Thr §§p val Ile Arg Phe ggl Gln His Asp val
5

ser Asp Glu Ala Gly Trp Thr Lys teu Phe Asp Ile Thr Giu Glu Ala
65 70 75 80

Phe Gly Pro val Thr Thr val val asn Asn Ala Gly ITe Ala met Leu
85 90 ah

Lys Ser teu Glu Asp Thr Thr Thr Glu Glu Trp Arg Lys Leu Leu Ser
100 165 110

val Asn Leu Asp Gly val Phe Phe Gly Thr Arg Leu Gly ITe Gln Arg
115 120 125

Met Lys Asn Lys Gly Leu Gly Ala Ser Ile Ile Asn Met Ser Ser Ile
130 135 140

Ala Gly Leu Ile Gly Asp Pro Ala Met Gly Ala Tyr Asn Ala Thr Lys
145 150 155 160

Gly ala val arg Ile Met Ser Lys Ser Ala Ala Leu Asp Cys Ala teu
1685 170 175

Lys Asp Tyr Asp val Arg val asn Thr val His Pro Gly Gly Iie Lys
180 185 150

Thr Pro Leu val ala Asp Leu Pro Gly Phe Glu Glu Met Cys Ser GIn
195 200 : 205

Arg Thr Lys The pro Met Gly His Ile Gly Glu Pro Asn Asp Ile Ala
210 215 220

Trp Ile Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala Thr Gly

225 230 235 240
Ala Giu phe val val asp Gly Gly Phe Thr Ala GiIn
245 250
<210> 19
<213> 756
<212> DNA
<213> aArtificial Seguence
<220
<223> variant of L. kefir ketoreductase
<400> 19

atgactgatc gtctgaagoy caaagtagec ciggtaaccg gogggacgct gggtatcggt
ttggeaatcy ccgataaatt tgtagaggag ggtgogaaag tagttattac tggtcgtcac
gcgyatgrag gtgaaaagge Cgcecaaatca atcggoggea ctgatgrtat togottigte

cagracgatq tatccgatga ggcaggotgy acgaaactgt tcgacatcac cgaggaggea
pPage 15

60
120
180
240



ttegococag

gacactacca

ggracce

gte

atgagcagta

ggggceggrac

gtgcgty
qotitty

tea

agg

aatgacatcyg

gcagaat

<210>
<21l>
<212>
<213>

<220>
<223>

<& 00>
1
tau Gy
Lys val
Lys Ser

50

ser Asp

€5

phe Gly

Lys ser

val Asn

Met Lys

Ala Gly
145

Tty

20
252
PRT

tracgacegt
cggaggaaty
tgggeattea
trgcggagat
gratcatgte
acacagtaca
aaatgtgttc
catggatrcty

tggrcgacgy

artificia’l Seguence

cgtgaacaat
gcgtaaactg
gegcatgaaa
catcggecgat
gaaaagegea
tccggocggt
acagcgtacyg
tgtytaccto

cgggtttace

£X2~015W01.5T25

gcagggattg caatgctgaa

ctgtcegtta atctggatgg

aataaaggct tgggcgotag

ccggcaatyy gugcatacaa

gcgetggatt gegeactgaa

atcaagacce Cgoetogtege

aaaaccccta tgggccacat

gcatctgacg zatcgaaatt

gcacag

variant of L. kefir ketoreductase

20

Ile
val
35

Tle
Glu
Pro
Leu
el
115

AsSn

Tle

Gly

20

Iie

Gly

Ala

val

Glu

106

ASD

Lys

Tle

Met Thr Asp Arg %eu

Leu

Thr

Gly

Gly

Thr

835

ASD

Gly

Gly

Gly

Lys Gly Lys val Aga Leu val
1

Ala

Gly

Thr

Trp

76

Thr

Thi

val

Leu

150

Iie

Arg

Asp

55

Thr

val

Thr

rhe

aly

Pro

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Asp Lys Phe val
25

Ala Asp val Gly

11e arg phe val
60

Leu Phe Asp Ile
75

Asn Asn Ala Gly
90

Glu Glu Trp Arg
105

Gly Thr Arg Leu

ser Ife Ile Asn
140

Met Gly Ala Tyr
155

Page 16

Thr

Glu

Galu

45

Gin

Thr

Ile

LYyS

Asn

Gly

Glu

30

Lys

His

Glu

Ala

Lau

110

Tle

ser

Ala

aagccrtgaa
tgrrrtttte
catcatcaat
cgctaccaag
ggactacgat
agatctgoeog
TEYCgaaccy
tgcgacogyt

Gly Thr

15

Gly Ala

Ala Ala

Asp val .
Glu Ala

80
Met Ley
95
Leu Ser
Gin Arg

Ser Ile

Thr Lys

300
360
420
480
540
600
660
7240
756



Gly Ala val
Lys Asp Tyr

Thr Pro Leu
195

Arg Thr Lys
210

Trp Ite Cys
225

Ala Glu Phe

<210> 21
<211>
<Z212>

«<213>

<220>
<223>

<400> 21
atgaccgatc

DNA

ttggcaatcg
gcggatgtag
cagcacgatg
tteggecegy

gacactacca
| ggcaccegtce
atgagcagta
ggggcggtac
gtgcgtgtea
ggrgcrgagg
aatgacatcg
gcagaattty
22

252
PRT

<210>
<Z21li>
212>
<213>

<220>

Iie
165

APg
Asp val
val Ala
Thr

Pro

val Tyr

Met

Arg

ASH

Met

Leu

ser Lys

val Asn

Thr

CX2~015W0D1_S8T25

170

val His

185

Leu Pro

200

His

Ser.

230

val
245

val

756

Asp

Gly Gly

artificia’l sequence

Gly

Ile

ASD

Phe

rhe Glu

Gly Glu

Glu Ser

235

Thr Ala

250

variant of L. kefir ketoreductase

gtctoaaggg caaagtagec atcgtaaccy

ccgataaatt
gtgaaaaggce
catccgatga
ttacgaccgt
cggaggaatg
tgggeattca
ttgrgeggcet
gtatcatgtc
acacagtaca
aaatgatgtc
catggatotg
tggtegacay

tgtagaggag
cgccaaatea
ggcaggetay
cgtgaacaat
gcgtaaacty
gcgcatgaaa
ggtaggcgat
gaaaagcgca
teegggetyc
acagcgracg
tgtgtacctg

cgggtatacc

Artificial sequence

ggtgcgaaag
atcggeggea
acgaaactgt
gcagggattg
ctgteegtta
aataaaggct
ccgacgetgg
gcgetygatt
atcaagacce
aaaacceeta
gcatctgacg

gcacag

Page 17

Ser Ala Ala Leu Asp Cys

Pro Gly Gly

190

Glu Met Cys

205

Pro
220

ASn Asp

Ltys phe Ala

Gln

gcgggactctr
tagttaftac
ctgatgttat
tegacaccac
caatgagtaa
atctgyatgg
tgggegotag
gggratacaa
gegcactgas
cgorgorega
tgggcoacat

aatcgaaatt

Ada
175

Leu

Ile Lys

Ser

Tie Ala

Thr &1y

gggrtatcggt
tggtegteac
tegottrgte
cgaggaggea
aagcgtrgaa
tgttTIttee
catcatcaat
cgcttccaag
ggactacgat
tgatctggaa
tyggegaaccy
tgcgacgggt

50
120
18O
240
300
360
420
480

540

600
B660
720
756



CXZ2-G15W01_ST25%
«223> variant of L. kefir ketoreductase

<AQ0> 22

Met Thr Asp Arg Leu Lys Gly Lys val Ala Ile val Thr Gly Gly Thr
i 5 10 15

Lew Gly Ile Gly Leu Ala ITe ala Asp Lys Phe val Glu Glu Gly Ala
20 25 30

Lys val val Ile Thr cly Arg His Ala asp val Gly Glu Lys ala Ala
35 40 45

Lys ser Ile Gly Gly Thr Asp val Ile arg rhe val Glin His Asp Ala
50 55 60

ser Asp Glu Ala Gly Trp Thr Lys teu Phe Asp Thr Thr Glu Glu Ala
6% 70 75 80

phe Gly Pro val Thr Thr val val Asn Asn Ala Gly Ile Ala Met Ser
85 90 95

Lys Ser val Glu Asp Thr Thr Thr Glu Glu Trp Arg Lys Leu Leu Ser
160 105 130

val Asn Leu Asp Giy val phe pPhe Gly Thr Arg Leu Gly ITe GIn Arg
115 120 125

Mat Lys Asn Lys Gly Leu Gly Ala Ser Iie Ile Asn Met Ser Ser Ile
130 135 144

Ala Gy Leu val Gly Asp Pro Thr iLeu Gly Ala Tyr Asn Ala Ser Lys
145 150 155 160

Gly Ala val Arg Ile Met Ser Lys Ser Ala Ala Leu Asp Cys Ala Leu
165 170 175

Lys Asp Tyr Asp val Arg val Asn Thr val His Pro Gly Cys Ife Lys
180 185 190

Thr Pro Leu val Asp Asp Leu Glu Gly Ala Glu Glu Met Met Ser Gln
195 200 205

Arg Thr Lys Thr pro Met Gly His Ile Gly Glu Pro Asn Asp Iie Ala
210 215 220

Trp Ile Cys val Tyr Leu Ala Ser Asp Giu Ser Lys Phe Ala Thr Gly
225 230 235 240

ATa Glu phe val val aAsp Gly Gly Tyr Thr ala Gin
245 250

Page 18



CX2~015w01_ 5725

<2i0> 23

<211> 756

<212> DNA

<213> Artificial sequence

<220 ]

<223> variant of L. kefir ketoreductase

<400> 23

atgaccgate gtoigaaggy caaagtagoco atcgraaccg

ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag

gcgogatgtag gtgaaaaggc cgccaaatca atcggeggea

cagcacgatg catccgatga ggcaggetgy acgaaactgt

ttcggoecgy ttacgaccgt cgtgaacaat gcagggattg

gacactacca cggaggaatg gogtaaactg ctgtocgtta

ggcacccgtc tgggeattca gegcatgaaa aatasagget

argagcagta tigcggggct ggtaggcgat ccgacgctgg

ggugcggtac gtatcatgic gaaaagcgca gegerggatt

gtocgtgtca acacagtaca teecggootyge atcaagaceo

ggtgctgagg azatgtgttc acagcgtacg aaaaccccta

aatgacatcg catggatctg tgtgtaccty gcatctgacy

gcagaattty tggtcgacgg cgggtatacc gcacag

<210> 24

<21l> 252

<212> PRT

<213> Artificial seguence

220> ' _

<223> variant of L. kePir ketoreductase

<400> 24

met Thr Asp Arg Leu Lys Gly Lys val Ala Ile

1 5 10

Leu Gly ITe Gly Leu Ala Ile Ala Asp Lys Phe

20 25
tys val val I7e Thr Gly Arg His Ala Asp val
35 40

Lys ser ITe Gly Gly Thr .Asp val Ile Arg Phe
50 55

ser Asp Glu Ala Gly Trp Thr Lys Leu Phe Asp

65 70 75

phe Gly Pro val Tgr thr val val Asn égn Ala

8

"Page 18

gcgggactct
tagttattac
ctgatgtrat
trgacaccac
cagtttccaa
atctggatyg
tgggcgctag
gggcatacaa
gcgcactgaa
cgerggteya
tgggecacat

aatcgaaatt

val Thr Gly

val Glu Glu
30

Gly Glu Lys
45

val ¢in wis

60

Thr Thr Glu

Gly Ile Ala

gdgtatcggt
tggtegteac
togottigtc
cgaggaggca
aagcgttgaa
Sk ok ot ok ok o o
catcatcaat
cgcttecaag
ggactacgat
tgatcrggaa
tggcgaaccy
tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

ASD

aAla
80

Glu

val Sser

60
120
180
240
300
360
420
480
540
600
660
720
756



Lys

va't

Met

Ala

145

Gy

Lys

Thr

Arg

ser

ASh

Lys

Gly

Ala

Asp

Pro

Thr

210

Ile

Glu

val

Lews

115

Asn

Leu

val

T¥rP

Leu

185

Lys

Cys

Glu

100

ASD

Lys

vl

Arg

ASp

val

Thr

val

va'l

ASp

Gly

Gly

Gly

Ile

165

val

ASp

Pro

TV

val

Thr

val

ey

150

Met

Arg

ASp

Met

Leu

230

ASp

Thr

rhe

Gly

Pro

Ser

va'

Leu

Gly

Ala

Gly

Thr

Phe

120

Ala

Tht

LYS

ASn

Glu

200

His

Ser

Gly

CX2-015WoL_ST25

Glu ¢lu Trp Arg Lys

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

Asp

Tyr

Thr

Ile

Gly

Ala

17G

val

Ala

Gly

Glu

Thr

Arg

Ile

ala

155

Ala

His

Glu

Glu

Ser

235

Ala

Leu

Ash

146

Tyr

Leu

Pro

Glu

Pro

220

LYS

Gin

Asn

Asp

Gly

Met

205

Asn

rhe

Leu

110

Ile

Ser

Ala

cys

Cys

150

Cys

ASD

Ala

Ley

Glin

Ser

Ser

Ala

175

Iie

ser

Ile

Thr

Ser
Arg
Ile
Lys
160
Leu
Lys
Gin

Ala

Gly
240

<210>
<Z1i>
212>

«<213%>

25
756
BNA

<220>
<223>

<400> 25
atgaccgatc

ttggcaatey
gcggatgray

cagcacgaty.

treggeeegs
gacactacca
ggcaccogtc
atgagcagra

ggggcggtac

Phe

245

variant of L.

gtctgaaggg

ccgataaatt

gtgaaaaggc

catccgatyga

ttacgaccgt
cggaggaatg
tgggcattca
ttgcgagoct
gtatcatgte

Artificial seguence

caaagtagec

tgtagaggag
cgecaaatea

ggcaggctgg

cgtgaacaat
gcgtaaacty
grgcatgaaa
ggtaggcgat

gaaaageygca

250

kefir ketoreductase

atcgtaaccy
ggtgcgaaay
atcggogyca
acgazactgt
gcagggattg
ctgtcegtta
aataaaggct
ccgacgetgg

gegotggatt
Page 20

gcgggactct
tagttattac
ctgatgttat
tcgacaccac
cagritccaa
atctggatyg
tgggcgctag
gggcatacaa

gcgeactgaa

gogtatcogt
tggtcgteac
tcgertigte
cgaggaggca
aagcgtrgaa
tgtttttttc
catcatcaar
cgcttecaag

ggactacgat

60
120
180
240
300
360
420
480
540



CX2-015w0l. 5T25
gtgcgtgtea acacagtaca tccgggctge atcaagacco cgetggtcga tgatctggaa 600
ggrtitgagg aaatgatgtc acagegtacg aaaaccccta tgggccacat tggcgaaccy 660
aatgacatcy catggatcty tgiglacctg geatctgacq amtdgaaatt tgrgacgegt 720
gcagaattty tggtcgacgg cgggtatacc gcacag 756
<210> 26
«211> 252
<212> PRT
<213> artificial sequence

<220 .
<223> wvariant of L. kefir ketoreductase

<4D0> 26

Met Thr Asp Arg Leu Lys Gly Lys val Aéa Ile val Thr oy Gly Thr
1 5 1 15

teu Gly Ile Gly teu Ala Ile Ala Asp Lys Phe val Glu Glu Gly Ala
20 25 30

tys val val Ite Thr Gly Arg igs ala asp val Gly S%u Lys ala Ala.
35

Lys Ser Ile Gly Gly Thr égp val Ite Arg Phe ggﬁ Glin His Asp Ala
50 .

ser Asp Glu Ala Gly Trp Thr Lys Leu Phe asp Thr Thr 6iu Glu Ala
65 76 75 80

phe Gly Pro val Thr Thr val val asn Asn Ala Gly Ile Ala val ser
85 90 95

Lys Ser val Glu Asp Thr Thr Thr Glu Glu Trp Arg Lys Leu Leu Ser
100 105 110

val Asn teu Asp Gly val Phe Phe Gly Thr Arg Leu Gly Tle Gin Arg
115 120 125

Met Lys Asn Lys Gly Leu Gly Ala Ser Ile Ile Asn Met Ser Ser Ile
130 133 140

Ala Gty Leu val Gly Asp Pro Thr Leu Gly Ala Tyr Asn Ala Ser Lys
145 150 155 160

Gly Ala val Arg Ile Mer Ser Lys Ser Ala Ala iel Asp Cys Ala Leu
165 170 175

Lys Asp Tyr Asp val Arg val asn Thr val His Pro Gly Cys Ile Lys
180 185 190
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CX2-015W01_ST25

Lys val ga? Ile Thr Gly Arg His ala Asp val Gly g?a Lys Ala ala

Lys Ser Ile Gly Gly Thr Asp val Ile Arg Phe val Glin His Asp Ala
50 55 60

Ser Asp Glu Ala Gly Trp Thr Lys Leu Phe Asp Thr Thr Glu Giu Ala
&5 70 75 30

phe Gly Pro val Thr Thr val val Asn Asn Ala Gly Ile Ala Met ser
85 S0 95

Lys Ser val Glu Asp Thr Thr Thr Glu Glu Trp Arg Lys Leu Leu Ser
100 105 110

val Asn Leu Asp Gly val phe Phe Gly Thr Arg Leu Gly Ile Gin Arg
115 120 125

Met Lys Asn Lys Gly teu Gly Ala Ser Ile Ile Asn Met Ser ser Iie
130 135 140

Ala Gly Leu val Gly Asp Pro Thr teuw Gly Ala Tyr Asn Ala Ser Lys
145 150 155 160

Gly Ala val arg Ile Met Ser Lys Ser Ala Ala Leu Asp Cys Ala Leu
165 170 175

Lys Asp Tyr Asp val Arg val Asn Thr val His Pro Gly Cys Ile Lys
180 185 190

-Gly phe Glu Glu Met Met ser Glin
205

Thr Pro Leu val Asp ASp Leu
195

A
ot
oh e

Arg Thr Lys Thr pPro Met Gly His Ile Gly Glu Pro Asn Asp Ile Ala
210 215 220

Trp 1le Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe ala Thr Gly

225 230 235 240
Ala ¢lu Phe val val Asp &ly Gly Tyr Thr Ala Gin
245 250
<210> 29
“<211> 756
<212> DNA
<213> Artificial sequence
220>
<223> variant of L. kefir ketoreductase
<400> 29
atgaccgatc gtetgaagygg caaagtageco atcgtaaccg gogygactet gogtatoggt 60

Page 23



ttggcaatcy
gcggatgtag
cagcacgatyg
ttecggeecgy
gacactacca
ggcaccegte
atgagcagta
goggcggrac
gtgcgtgtca
ggtrttgagy
aatgacatcy
gcagaattty
«<210>
<211>

<212
<213>

30
252
PRT

<220
<22 %>

<400> 30

Met Thr Asp Arg Leu
i 5

Leu Gly

e §

Lys

1Ak €7
ey

Lys ser

50

Ser
65

ASD

Phe Gly

Lys Ser val

val Asn

Iie

Tle

Glu

Fro

Leu
115

ccgatéaatt
grtgaaaagge
catccgatyga
tracgaccgt
cggaggaarg
tggogcattca
ttgcggoget
gtatcatgtc
acacagtaca
aaatgtygtic
catggatctg

tggtcgacyy

Gly Leu

Thr G

]
53]

Gly Gly

ala

Gly

The
85

val

Glu
100

ASp

Asp Gly

Ala

The

Trp

70

Thr

Thr

va'l

tgtagaggag
cgecaaatca
ggcaggctgg
cgtgaacaat
gcgtaaacty
gcgcatgaaa
ggtaggegat
gaaaagecgea
TCCyggetye
acagegtacy
tgtgtaccty
cgggtrtacc

Artificial sequence

Ile Ala

Arg His

Asp val

55

Thr Lys

val val
Thr

Thr

Phe
120

phe

CX2-015wW0I_ST25

ggtgcgaaag
atcggeggea
acgaaactyt
gcagggatig
crgreegtea
aataaaggct
ccgacgetyg
gcgetggatt
atcaagacce
aaaaccceta
geatcigacy

gcacag

variant of L. kePfir ketoreductase

Lys Gly Lys val ala Ile
10

Lys Phe

Ile Arg Phe

Leu Phe Asp

75

Asn Asn Ala

90

Gly
105

Gl Trp

Gly Thr Arg

page 24

tagttattac
ctgatgttat
tCgacaccac
caatgagtaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtega
tgggecacat

aatcgaaatt

val Thr

val Glu

30

Gly

Ut

8

val Glin

60

Thr Thr

Ile

Gly

Arg

Gly

Glu

U Lys

His

Glu

Ala

Leu

tggtegtcac
tegotttgre
cgaggaggea
aagcgttgaa
tgrrtrette
catcatcaat
cgertccaag
ggactacgat
tgatctggaa
tggcgaacey

tgcgacgogt

61y Thr

15

Gly Ala

Asp Ala

Glu Ala

80

Met
95

Ser

Leu Ser

110

Leu

Ile

Gin Arg

120
180
240
300
360
420
480
540
600
660
720
756
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CX2-015w01_ST25

<210> 32

<21l> 252

<212> PRT

<213 Artificial sequence

<2 20>

<223> wvariant of L. kefir ketoreductase
<400> 32

Met Thr Asp Arg Leu Lys Gly Lys val Aéa ITe val Thr Gly Gly Thr
1 1

Leu Gly Iie ggy Leu Ala Ile Ala ?gp Lys Phe val Glu Glu Gly Ala
30

Ltys val val 1le vhr Gly Arg #His Ala Asp val Gly Glu Lys Ala Ala
35 : 40 43

Lys ggr Ile Gly Gly Thar égp val Iie Arg Phe EEW GIn His Asp Ala

Ser Asp Glu-Ala Gly Trp Thr Lys Leu Phe Asp Thr Thr 6lu Glu Ala
65 70 75 80

Phe Gly Pro val Tgr Thr val val Asn ggn Ala Gly Ile Ala met ser
8 95

Lys Ser val Giu asp Thr Thr Thr Glu Glu Trp Arg Lys Leu Lau Ser
306 105 110

val Asn Leu Asp Gly val phe phe Gly Thr Arg Leu Gly Ile Gln Arg
115 120 125

Met Lys Asn Lys Gly Leu Gly Ala ser Ile Zle Asn Met Ser ser Ile
130 135 140

Ala Gly Leu val Gly Asp Pro Thr Leu Gly Ala Tyr Asn Ala Ser Lys
145 150 155 180

Gly Ala val Arg Ile Met Ser Lys Ser Ala Ala Leu Asp Cys Ala Ley
165 170 175

Lys Asp Tyr Asp val Arg val Asn Thr val His Pro Gly Gly Ile Lys
180 185 190

Thr Pro Leu val Asp Asp Leu GTu Gly Phe ¢lu Glu Met Cys Ser Gin
185 200 205

Arg Thr Lys Thr pPro Metr Gly His ITe Gly Giu Pro Asn asp Ile Ala
210 215 220

Trp Ile Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe ala Thr Glv
225 230 235 240

Page 26



Ala Glu Phe val val

<210> 33

<2il> 756
212> DNA
<213

«<220>
<223>

<400> 33
atgtcagatc

ttggeaatey
gcggatgtag
cagcacgatg
tTteggeecyg
gacactacca
ggcaccegte
atgagcagta
ggggcggtac
grgcgtgtea
ggtrittgagy
aatgacatcg
gcagaatttg
34

252
PRT

<210>
«Zlix
<21Z2»

<213>

<220>
<223>

<400> 34

1

245

artificial seguence

variant of L. kefir ketoreductase

gtctgaaggg caaagtagcee atcgtaaccg

cegataaatt

gtgaaaagge

catccgatga

ttacgaccgt
cggaggaatg
tgggeatrtca
trgcggagct
gtatcatgtc
acacagtaca
aaatgtgttc
catggatcty
tggrcgacgy

tgtagaggag
cgccaaatca
ggcagactag
cgtgaacaat
gcgtaaacty
gcgeatygaaa
ggtaggcgat
gaaaagcgea
tcegogeggt
acagcgtacy
tgtgtaccty

cgggtatacce

Artificial sequence

ggtgcgaaag
arcggeggea
acgaaactgt
gcagggattg
ctgtccgrta
aataaaggct
ccgacgetyg
gcgetggatt
atcaagacce
aaaagcccta
gcatctgacy

gcacag

variant of L. kefir ketoreductase

Met Ser Asp Arg Leu Lys Gly Lys val Aga Ile
5 1

Leu Gly Iie géy Leu Ala Ile Ala %gp Lys Phe

Lys val gaT Ile Thr Gly Arg Hés Ala Asp val
5 4

tys Ser Ile Gly Gly Thr %;p val Ile arg phe
50

Page 27

CX2-015w0l 5725

asp Gly Gly Phe Thr Ala Gln
250

gcgggactet
tagttattac
crgatgttat
LCHacaccac
caatgagtaa
atctggatog
tgggcgctag
gggcatacaa
gcgcactgaa
cgcrggtcga
tgggccacat

aatcgaaatt

gggtatcggt
tggtcgteac
tcgetttgte
tgaggaggca
aagegrrgaa
tgtetititc
catcatcaat
cgettecaag
ggactacgat
tgatctggaa
tggcgaaccg

TgCgacggot

val Thr &y Gly Thr
15

val Galu Glu &1y Ala
30

Gly clu Lys Ala Ala
45

val Gln His Asp ala

60

60
120
180
240
300
360
£20
480
540
600
660
720
756



CX2-015w0L._ST25
ser Asp Giu Ala Gly Trp Thr Lys Leu Phe Asp Thr Thr Glu Glu Ala
65 70 75 80

phe Gly Pro val ggr Thr val val Asn gan Ala Gly Ite Ala Met Ser
95

Lys Ser val Glu Asp Thr Thr Thr Glu Glu Trp Arg Lys Leu teu ser
100 105 110

val asn Leu asp Gly val phe Phe Gly Thr Arg Leu Gly Ie GlIn Arg
115 120 125

Met Lys Asn Lys Gly Leu Gly Ala Ser Ile Ile Asn Met Ser Ser Ile
130 135 140

Ala ¢ly Leu val Gly Asp Pro Thr Lew Gly Ala Tyr Asn Ala Ser Lys
145 150 155 160

Gly Ala val Arg ITe Met Ser Lys Ser Ala Ala Leu Asp Cys Ala Leu
165 170 175

Lys Asp Tyr Asp val Arg val Asn Thr vai His Pro Gly Gly Ile Lys
180 185 180

Thr Pro Leu val Asp Asp Leu Glu Gly Phe Glu Glu Met Cys Ser GlIn
195 200 o ' 205

Arg Thr Lys Thr Pro Met Gly His Ile Gly Glu Pro Asn Asp Ile Ala
210 215 220

Trp I1e Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala Thr Gly
225 230 235 240

Ala Glu Phe val val asp Gly Gly Tyr Thr ala Gin
245 250
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