CX2-025_5T25
SEQUENCE LISTING

<110> CODEXIS, Inc.
MUNDOREF, Emily
DEVRIES, Erik
<120> KETOREDUCTASE POLYPEPTIDES FOR THE STEREOSELECTIVE PRODUCTION OF
(48)~3-[(55) -5~ (4-FLUROPHENYL) -5-HYDROXYPENTANOYL ] -4-PHENYL~1, 3~
OXAZOLIDIN-2-ONE
<130> CX2-025 (376247-021usPl)
<150> 61/092,807
<151> 2008-08-29
<160> 165
<170> PatentIn version 3.5
«<210> 1
<21l> 762
<212> DNA
<213> Artificial Seguence
<220>
<223> Codon Optimized L. Brevis Seguence
<400> 1
atgtctaacc gtctggatgg caaagtagcc atcattaccg gegggactct gggtatcggt 60
ttggcaatcg ccacgaaatt tgtagaggag ggtgcgaaag taatgattac tggtcgtcac 120
tccgatgtag gtgaaaagge cgocaaatca gtaggcactc cggatcagat tcagtttttt 180
cagcacgatt catccgatga agatggctgg acgaaactgt tcgacgccac cgagaaagca 240
ttcggccegg ttagcacctt agtgaacaat gcagggattg cagttaacaa aagcgttgaa 300
gaaactacca cggccgaatq gcgtaaactg ctggcecgtta atctggatgg tgtttttttc 360
ggcacccgtc tgggcattca gcgcatgaaa aataaaggcet tgggegcetag catcatcaat 420
atgagcagta ttgaggggtt cgtaggegat ccgagectgg gggcatacaa cgceticocaag 480
ggggcggtac gtatcatgtc gaaaagcgca gcgctggatt gogcactgaa ggactacgat 540
gtgcgtgtca acacagtaca tccgggcetat atcaagaccc cgctggtcga tgatctgecg 600
ggtgctgagg aagcgatgic acagcgtacg aaaacccecta tgggecacat tggegaaccy 660
aatgacatcg catatatctg tgtgtacctg gcatctaatg aatcgaaatt tgcgacgggr 720
tccgaattty tggtcgacgg cgggtatacc gcacagtaat ga 762
<210> 2
<211> 252
<212> PRT
<213> Artificial Sequence
<220> o ]
<223> Translation of Codon Optimized L. Brevis Sequence

<400> 2

1

Met Ser Asn Arg Leu Asp Gly Lys val
5

Page 1

Ala Ile ITe Thr Gly Gly Thr
10 15



feu

Lys

LYS

Ser

65

Phe

Lys

val

Met

Glu

143

Gly

Lys

Thr

Arg

Tyr

225

Ser

Gly

val

Ser

50

Asp

Gly

Ser

Asn

Lys

130

Gly

Ala

Asp

Pro

Thr

210

Ile

Glu

<210
<211>
<212>
<213>

<220>

Ile

Met

35

val

Glu

Pro

val

Leu

115

Asn

Phe

val

Tyr

Leu

195

Lys

Cys

Phe

3
759
DNA

Gly

20

Ile

Gly

Asp

val

Glu

100

ASp

Lys

val

Arg

Thr

val

val

Leu

Thr

Thr

Gly

ser

85

Glu

Gly

Gly

Gly

Ite

165

val

ASp

Pro

Tyr

val
245

Ala

Gly

Pro

Trp

70

Thr

Thr

val

Ley

Arg

ASp

Met

Leu

230

Asp

Ile

Arg

ASD

55

Thr

Leu

Thr

Phe

Gly

Pro

ser

val

Leu

Gly

artificial Sequence

Ata

His

40

Gin

Lys

val

Thr

Phe

120

Ala

Ser

Lys

Asn

Pro

200

His

Ser

Gly

CX2-025_5T25

Thr Lys Phe val

25

Ser

Ile

Leu

Asn

Ala

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

ASh

Tyr

Asp

GlIn

Phe

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Page 2

val

Phe

ASp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

Ser

235

AlTa

Gly

Phe

60

Ala

Gly

Arg

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gln

Glu

Glu

45

Glin

Thr

Ile

Lys

Asn

ASp

Gly

Ala

205

Asn

Phe

Glu
30

LYys

Glu

Ala

Leu

110

Ile

Ser

Ala

Cys

Tyr

190

Met

Asp

Ala

Gly

Ala

AsSp

Lys

val

95

Leu

Gln

Ser

Ser

Ala

175

Ile

ser

ile

Thr

Ala

Ala

Ser

Ala

80

Asn

Ala

Arg

Ile

Lys

160

Leu

Lys

GIn

Ala

Gly



<223>

<400> 3
atgaccgatc

ttggcaatcyg
gcggatgtag
cagcacgatg
tteggeeegy
gacactacca
ggcacccgte
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacatcy
gcagaatttyg
<210> 4

<211> 252
<212> PRT
<213>

<220>
<223>

<400> 4

Met Thr Asp Arg Leu Lys
1 5

teu Gly 1le

val
35

Lys val

ser Ile

50

Lys

ser Glu

65

ASD

Phe Gly Pro

Lys Ser val

gtctgaaggg

ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttgaggggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

Translation of Codon

Gly Leu

20

Ile Thr

Gly Gly
Ala

Gly

Thr
85

val

Glu
100

ASp

Ala

Gly

Thr

Trp

70

Thr

Thr

caaagtagce
tgtagaggag
cyccaaatea
agcaggetag
cgtgaacaat
gcgtaaactg
gcgcatgaaa
cgtaggcgat
gaaaagcgea
tccgggcetat
acagcgtacy
tgtgtaccty

cgggtatacc

Artificial Sequence

Gly Lys

Ala

Ile

His
40

Arg

Asp val

55

Thr Lys

val

val

Thr Thr

val

ASD

CX2-025_5T25

Cedon Optimized L. Kefir Seguence

atcgtaaccg
ggtgcgaaag
atcggcggea
acgaaactgt
gcagggattg
ctgtcegtta
aataaaggct
cecgacgetay
gcgctggatt
atcaagaccc
aaaaccccta
gcatctgacg

gcacagtga

Ala 1le

10

Lys Phe

gcgggactct
tagttattac
ctgatgtrtat
tcgacaccac
cagtttccaa
atctggatgg
tgggcgetag
gggcatacaa
gcgcactgaa
cgectggtcga
tgggccacat

aatcgaaatt

Optimized L. kefir Sequence

val Thr Gly

val Glu Glu

25

Ala Asp

ITe Arg

Leu Phe

Asn Ash

90

Glu Glu

105

Glu
45

val Gly

val GIn

60

Phe

Asp Thr Thr

75

Ala Gly Ile

Trp Arg Lys

Page 3

30

Lys

His

Glu

Ala

Leu
110

gggtatcggt
tggtegtcac

tcgetttgtc
cgaggaggca
aagcgttgaa
rgtttttttc
catcatcaat
cgcttccaag
ggactacgat
tgatctggaa
tggcgaaccg
tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

ASp

Ala
80

Glu

val
95

Ser

Leu Ser

60
120
180
240
300
360
420
480
540
600
660
720
759



val Leu

115

Asn

Met Lys Asn

Glu rPhe

145

Gly

Ala val

Lys Asp Tyr

Thr Leu

195

Pro

Thr
210

Arg Lys

Trp Ile

225

Cys

Ala Glu Phe

<210> 5

<211> 759
<Z212> DNA
<213>

<220>
<223>

<400> 5
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggeecgg
gacactacca
ggcacccgtce
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg

aatgacatcg

Asp Gly

Lys Gly
val

Gly

Ihe
165

Arg

val

Asp

Thr

Pro

val Tyr

val

Leu

Arg

AsSp

Met

Leu

Phe
120

Phe

Ala

Thr

Ser

Lys

val

Asn

Glu
200

Leu

His

ser

230

val
245

val

gtcrgaaggg
ccgataaatt
gtgaaaaggc
catecgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttgaggggtt
gtatcatgtc
acacagtaca
aaatgatgte

catggatctg

ASp

Gly Gly

Artificial sequence

variant of L. kefir

caaagtagec
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaactg
gcgcatgaaa
cgtaggcgat
gaaaagcgca
tcegggetge
acagcgtacy

tgtgtacctg

Ser

l.eu

Ser

Thr

185

Gly

Ile

AsSp

Tyr

CX2-025_8T25

Gly Thr Arg Leu

Ile Ile

Ala
155

Gly

Ala Ala

170

val

Ala Glu

Gly Glu

Glu ser

235

Thr Ala

250

atcgtaaccyg
ggtgcgaaag
atcggeggea
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgacgetgg
gcgetggatt
atcaagaccc
aaaaccccta

gcatctgacy
Page 4

Ile

Asn
140

Ser

Tyr Asn Ala

Leu Asp Cys

Pro Gly Tyr

190

Glu Met

205

Met

Pro
220

Asn Asp

Lys Phe Ala

Gin

gcgggactcet
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

Gln Arg

Ser Ile

Ser Lys

160

Ala
175

lL.eu

ITe Lys

ser Gln

Ile Ala

Thr Gly

gggtatcggt
tggtcgtcac

tcgetttgtce
cgaggaggea
aagcgttgaa
tgtttttttc
catcatcaat
cgettecaag
ggactacgat
tgatctggaa
tggegageeg
tgcgacgggt

60
120
186
240
300
360
420
480
540
600
660
720



Cx2-025_5725
gcagaatttg tggtcgacgg cgggtacacc gcacagtga 759

<210> 6

<211> 252

<212> PRT

<213> Artificial Sequence

<220>
<223 variant of L. kefir

<400> 6

met Thr Asp Arg Leu Lys Gly Lys val Ala Ile val Thr Gly Gly Thr
1 :

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

Lys val val I1e Thr Gly Arg His Ala Asp val Gly Glu Lys Ala Ala
35 40 45

Lys Ser Ile Gly Gly Thr Asp val Ile Arg phe val Gln His Asp Ala
50 55 60

ser Asp Glu Ala Gly Trp Thr Lys Leu Phe Asp Thr Thr Glu Glu Ala
65 70 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 Leu Asp Gly val Phe Phe Gly Thr Arg Leu Gly Ile GIn Arg
115 120 125

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

Glu Gly pPhe val Gly Asp Pro Thr Leu 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

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 Ile Ala
210 215 220
Page 5



CX2-025_5ST25

Trp Ile Cys val Tyr 5%8 Ala Ser Asp Glu Ser Lys Phe Ala Thr Gly

225

2335

Ala Glu Phe val val Asp Gly Gly Tyr Thr Ala Gln
250

<210> 7

<211> 759
<217> DNA
<213>

<220>
<223>

<400> 7
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgatg
ttoggeeegg
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210> 8

<211> 252
<212> PRT
<213>

<220>
<223>

<400> 8

245

variant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggrt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

variant of L.

Artificial Seguence

kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaacty
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcegggetgt
acagcgtacg
tgtgtaccty

cgggtatacc

Artificial Seguence

kefir

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgacgetgg
gcgetggatt
atcaagaccc
agaaccccta
gcatctgacy

gcacagtga

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagtttceaa
atctggatag
tgggcgctag
gggcatacac
gcgeactgaa
cgctggtega
tgggccacat

aatcgaaatt

240

gggtatcggt
tggtcgccac

tcgetttgte
cgaggaggca
aagcgttgaa
tgtttettte
catcatcaat
tgcttccaag
ggactacgat
tgatctggaa
tggcgaaccg
tgcgacggyt

Met Thr Asp Arg Leu Lys Ser Lys val Ala Ile val Thr Gly Gly Thr
1 5 10 15

Leu Gly Ile Gly Leu Ala Ile Ala %gp Lys Phe val Glu Glu Gly Ala
20

30

tys val val Ile Thr Gly Arg His Ala Asp val Gly Glu Lys Ala Ala
40 45

35

Page 6

60
120
180
240
300
360
420
480
540
600
660
720
759



Lys

ser

65

rhe

Lys

val

Met

Ser

145

Lys

Thr

Arg

Trp

Ala

Ser

50

ASD

Gly

Ser

Asn

LYS

130

Gly

Ala

AsSp

Pro

Thr

210

Ile

Ile

Glu

Pro

val

Leu

115

ASnh

Phe

val

Tyr

Leu

195

Arg

Cys

Glu Phe

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

<220>
<223>

<400>

atgaccgatc gtctgaaggy
ttggcaatcg ccgataaatt
gcggatgtag gtgaaaaggce

cagcacgatg catccgatga

9
7

59

DNA x 13 L3
Artificial sequence

Gly

Ala

val

Glu

100

Asp

Lys

val

Arg

Thr

val

val

Gly

Gly

Thr

85

ASD

ser

Gly

Gly

Ile

165

val

Asp

Pro

Tyr

val
245

Thr

Trp

70

Thr

Thr

val

Leu

Arg

Asp

Met

Leu

230

Asp

Asp

55

Thr

val

Thr

Phe

Gly

Pro

Ser

val

Leu

Gly

variant of L. kefir

9

val

LYS

val

Thr

Phe

120

Ala

Thr

Lys

Asn

Glu

200

His

Ser

Gly

CX2-025_ST25
ITe arg Phe val Gln

Leu

Asn

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

e

ASp

Tyr

phe

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Asp

75

Ala

Trp

Arg

Ile

His

Glu

Glu

Ser

235

Ala

caaagtagcc atcgtaaccyg
tgtagaggag ggtgcgaaag
cgccaaatca atcggeggea

agcaggctgg acgaaactgt
Page 7

60

Thr Thr

Gly Ile

His Lys

Leu Gly

Asn Met

140

Tyr Thr

Leu Asp

Pro Gly

Glu Met

205

Pro Asn
220

Lys Phe

Gln

gcgggactct gggtatcggt
tagttattac tggtcgtcac
ctgatgttat tcgotttgtc

tcgacaccac cgaggaggea

His

Glu

Ala

Leu

110

Ile

Ser

Ala

cys

Cys

190

Met

Asp

Ala

ASD

Glu

val

85

Leu

Gln

Ser

Ser

Ala

175

Ile

Ser

val

Thr

Ala

Ala

80

Ser

Ser

Arg

Ile

LYS

160

Leu

LYS

Gln

Ala

Gly
240

60
120
180
240



CX2-025_5T25

ttCggeccgg ttacgaccgt cgtgaacaat geaggoattg

gacactacca cggaggaatg gcgtaaactg ctgtccgtta

ggcacccygte tgggeattca gcgcatgaaa aataaaggct

atgagcagta ttgagggyct ggtaggcgat ccgacgcetgg

ggggcggtac gtatcatgtc gaaaagcgca gcgcetggatt

gtgcgtgtca acacagtaca tccgggecec atcaagacce

ggtgctyagg aaatgatgtc acagcgtacg aaaaccccta

aatgacatcg catggatctg tgtgtacctg gcatctgacg

gcagaatttg tggtcgacgg cgggtatacc gcacagtga

<210> 10

<211> 252

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of L. kefir

<400> 10

Met Thr Asp Arg Leu Lys Gly Lys val Ala Iie

1 5 10

Leu Gly Ile Gly Leu Ala Ile Ala Asp Lys Phe

20 25
Lys val val 1le 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 Thr Thr val val Asn Asn Ala

85 80
Lys Ser val Glu Asp Thr Thr Thr ¢lu Glu Trp
100 105
val Asn Leu Asp Gly val pPhe Phe Gly Thr Arg
115 120

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

GTu Gly Leu val Gly Asp Pro Thr Leu Gly Ala

145 150 155

Page 8

cagtttccaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgctgetcga
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

Glu
45

Gly LYS

val GIn His

60

Thr Thr Glu

Gly Ala

Arg Leu

110

Leuy Ile

Asn
140

sSer

Tyr Asn Ala

aagcgttgaa
TgLitiTttc
catcatcaat
cgcettecaag
ggactacgat
tgatctggaa
tggcgaaccg
tgcgacgggt

Gly

15

Gly

Ala

ASp

Glu

val

95

Leu

Gin

Ser

Ser

Thr

Ala

Ala

Ala

80

Ser

Ser

Arg

ite

300
360
420
480
540
600
660
720
759



Gly Ala val

Lys Asp Tyr

Thr Pro Leu

195

Thr
210

Arg Lys

Trp Ile Cys

Ala Glu Phe

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

<220>
<223>

<400> 11
atgaccgatce

11
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatyg
ttcggeoccgy
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
grgcgtgtca
ggtgctgagg
aatgacatcg
gcagaatttg
<210>
<211>
<212>
<213>
<220>

12
252
PRT

Ite
165

val
Leu Asp
Thr

Pro

val Tyr

Met

Arg

Asp

Met

Leu

Ser Lys

val

Asn

Glu
200

Leu
His

Gly

Ala ser

230

val
245

val

gtctgaaggyg

ccgataaatt
gtgaaaaggc
cgtccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttctggggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catgggtctg

taggtcgacgg

Asp

Gly Gly

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgrgaacaat
gcgtaaactg
gcgcatgaaa
cgtaggcegat
gaaaagcgca
tcegggeccc
acagcgtacg
tgtgtacctg

cgggtggacc

Artificial Sequence

CX2-025_5T25

ser Ala Ala
170

Thr val His

185

Gly Ala Glu

Ile Gly Glu

Glu ser

235

Asp

Thr Ala

250

Tyr

atcgtaaccg
ggtgcgaaag
atcggeggcea
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgacgacgg
gcgctggatt
atcaagaccc
aaaaccccta
gcatctgacg

gcacagtga

Page 9

Leu Asp Cys

Pre Gly Pro

190

Glu Met

205

Met

Pro Asn

220

Asp

Lys rhe Ala

Gin

gcgggacact
tagttattac
ctgatgttat
tecgacaccac
gggttgttaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgctgctega
tgggccacat

aatcgaaatt

Ala
175

leu

Ile Lys

ser Gin

Ile

Thr

gggtatcygt
tggtcgteac
tcgetttgte
Cgaggaggca
aagcgttgaa
TgtTttEttc
catcatcaat
cgettecaag
ggactacgat
tgatctggaa
tggegaaccey
tgcgacgggt

60
120
180
240
300
360
420
480
540
600
660
720
759



<223>
<400>

12

variant of L.

Met Thr Asp Arg Leu
1 5

Leu

Lys

Lys

ser

65

Phe

LysS

val

Met

Leu

145

Gly

Lys

Thr

Arg

Gly

val

Ser

50

ASp

Gly

Ser

Asn

Lys

130

Gly

Ala

AsSp

Pro

Thr

210

val

Glu

Ile

val

35

Ile

Glu

Pro

val

Leu

115

Asn

Phe

val

Tyr

Leu

195

Lys

Cys

Phe

Gly

20

Ile

Gly

Ala

va'l

Glu

100

Asp

LYS

val

Arg

Thr

val

val

Leu

Thr

Gly

Gly

Thr

85

ASD

Gly

Gly

Gly

Tle

165

val

Asp

Pro

Tyr

val
245

kefir

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Arg

Asp

Met

Leu

230

ASp

Gly

Ile

Arg

Asp

55

Thr

val

Thr

Phe

Gly

Pro

Ser

val

Leu

Gly

Lys

Ala

His

40

val

LYS

val

Thr

Phe

120

Ala

Thr

Lys

AsSn

Glu

200

His

ser

Gly

CX2-025_5T25%

val

Asp

25

Ala

Ile

Leu

Ash

GTu

105

Gly

Ser

Thr

Ser

Thr

185

Gly

Ile

AsSD

Trp

Ala

10

Lys

AsSp

Arg

Phe

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Ile

Phe

val

Phe

ASp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

ser

235

Ala

va'l

val

Gly

val

60

Thy

Gly

Arg

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

LYS

Gin

rPage 10

Thr

Glu

Glu

45

GIn

Thr

Ile

Lys

Asn

ASD

Gly

Met

205

Asn

Phe

Gly
Glu

30

Lys

Glu

Gly

Leu

110

Ite

Ser

Ala

Cys

Pro

190

Met

Asp

Ala

Gly

15

Gly

Ala

Asp

Glu

val

95

Leu

Gln

Ser

Ser

Ala

175

Ile

ser

Ile

Thr

Thr

Ala

Ala

Ala

Ala

80

val

Ser

Arg

Ile

Lys

160

Leu

Lys

Gln

Ala

Gly



CX2-025_5725

<210> 13

<21i> 759

<21Z2> DNA

<213> Artificial Seguence

<220> )

<223> variant of L. kefir

<400> 13

atgaccgatc gtctgaaggg caaagtagec atcgtaaccg

ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag

gcggatgtag gtgaaaaggc cgccaaatca atcggoggea

cagcacgatg cgtccgatga agcaggetgg acgaaactgt

tteggeccgy ttacgaccgt cgtgaacaat gcagggattg

gacactacca cggaggaatg gcgtaaactg ctgtccgtia

ggcacccgte tgggcattca gcgcatgaaa aataaaggcet

atgagcagta ttttcgggat ggtaggegat ccgacgcetgg

ggggcogtac gtatcatgtc gaaaagcgca gcgctggatt

gtgcgtgtca acacagtaca tccgggecce atcaagaccce

ggtgctgagg aaatgatgtc acagcgtacg aaaaccccta

aatgacatcg catgggtctg tgotgtacctg geatctgatg

gcagaatttg tggtcgacgg cgggtggacc gcacagtga

<210> 14

<211> 252

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of L. kefir

<400> 14

Met Thr Asp Arg Leu Lys Gly Lys val Ala Ile

1 5 16

Leu Gly ITe Gly Leu Ala Ile Ala Asp Lys Phe

20 25
Lys val val 1te Thr Gly Arg Arg Ala Asp val
35 40

Lys Ser Ile 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 ggr Thr val val Asn gsn Ala

gcgggacact
tagttattac
ctgatgttat
tcgacaccac
gggttgttaa
atctggatgg
tgggcgetag
gggcatacaa
gcgcactgaa
cgctgctega
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val Gln His

60

Thr Thr Glu

Gly Ite Gly

Page 11

gggtatcggt
tggtcgtegt
tegetttgte
cgaggaggca
aagcgttgaa
tgtEttttte
catcatcaat
cgcttecaag
ggactacgat
tgattgggaa
tggcgaaccg
tgcgacgggt

Gly Thr

15

Gly Ala
Ala

Asp

Ala
80

Glu

val val

95

60
120
180
240
300
360
420
480
540
600
660
720
759



Lys

val

Met

Phe

Ser

Asn

Lys

val

l.eu

115

Asn

Met

Glu

160

Asp

Lys

val

ASp

Gly

Gly

Thr

val

Leu

Thr

Phe

Gly

Pro

Thr

Phe

120

Ala

Thr

CX2-025_5725

Glu Glu Trp Arg

105

Gly

Ser

Leu

Thr

Iie

Arg

Ile

Ala

Gly
145

Gly Ala val

Lys Asp Tyr

Thr Pro Leu

195

Thr
210

Arg Lys

Trp val Cys

Ala GTu Phe

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

<220>
<223>

<400> 15
atgaccgatc

15
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatg
ttecggeocgy
gacactacca
ggcacccgec
atgagcagta

ggggcggrac

Gly

Ile
165

Arg

va'l

ASp

Thr

Pro

val Tyr

Arg

ASD

Met

Leu

ser Lys

val

Asn

Glu
200

Trp

His

Ser

230

val
245

val

gtctgaaggg

ccgataaatt
gtgaaaaggc
cgtccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttttcgggat

gtatcatgtc

ASD

Gly Gly

Artificial Sequence

variant of .. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaactyg
gcgcatgaaa
ggtaggcgat

gaaaagcgcea

Ser

Thr

185

Gly

ile

Asp

Trp

Gly
155

Ala Ala

170

val His

Ala Glu

Gly GTu

Glu Ser

235

Thr Ala

250

atcgtaaccg
ggtgcgaaag
atcggeggea
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgacgergg
gcgctggatt

Leu
110

Lys

Leu Gly Ile

Asn
140

Met Ser

Tyr Asn Ala

Leu Asp Cys

Pro
190

Pro Gly

Glu Met

205

Met

Pro
220

Asn Asp

Lys pPhe Ala

GIn

gcgggacact
tagttattac
ctgatgttat
tcgacaccac
gggttgttaa
atctggatgg
tgggcgctag
gggcatacaa

gcgcactgaa

Page 12

Leu 5er

Gln arg

ser Ile

Ser Lys

160

Ata
175

Leu

ITe Lys

Ser Gln

ITe Ala

Thr Gly

gggtatcggt
tggtegtcge
tCgotttgte
cgaggaggca
aagegttgaa
tgtttrrttc
catcatcaat
cgcttccaag

ggactacgat

60
120
180
240
300
360
420
480
540



CX2-025.5T25
gtgcgtgtca acacagtaca tccgggocce atcaagacce cgotgctcga tgatctggaa 600
ggtgctgagg alatgtittc acagegtacy aaaaccccta tgggecacat tggcgaaccg 660
aatgacatcg catgggtctg tgtgtacctg geatctgacd aatcgaaatt tgcgacgggt 720
gcagaatttg tggtcgacgg cgggtggacc gcacagtga 759
<210> 16
<211> 252
<212> PRT
<213> Artificial sequence

<220>
<223> variant of L. kefir

<400> 16

Met Thr Asp Arg Leu Lys Gly Lys val Ala Ile 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
20 25 30

Lys val gg? Ile Thr Gly Arg 269 Ala Asp val Gly Glu Lys Ala Ala
45

Lys ggr Ile Gly Gly Thr Asp val Ile Arg Phe gai GIn His Asp Ala
55 0

ser Asp Glu Ala Gly Trp Thr rLys teu Phe Asp Thr Thr Glu Glu Ala
65 70 75 80

Phe Gly Pro val Thr Thr val val Asn Asn Ala Gly tle Gly val val
85 90 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 Ash Lys Gly Leu Gly Ala Ser Ile ITe Asn Met Ser Ser Ile
130 135 140

Phe GIy-Met val Gly Asp Pro Thr Leu 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 val His pro Gly Pro Ile Lys
180 185 190

Page 13



Thr Pro Leu Leu Asp Asp Leu Glu Gly Ala Glu Glu
195 200

Arg Thr Lys Thr Pro Met
210

215

CX2-025_5T25

Gly His Ile Gly Glu

Trp val Cys val Tyr Leu Ala Ser Asp Glu Ser
230

225

235

Ala Glu Phe val val Asp Gly Gly Trp Thr Ala
245

<210> 17

<211> 759
<212> DNA
<213>

<220>
<223>

<400> 17

variant of L.

artificial Sequence

kefir

atgaccgatc gtctgaaggg caaagtagcc

tTtggcaatcyg
gcggatgtag
cagcacgatg
ttcggocegg
gacactacca
ggcaccegtc

atgagcagta

ggggcggtac

grgegtgtca
ggtgctgagg
aatgacatcg
gcagaattiyg
<210> 18

<211> 252
<212> PRT
<213>

<220>
<223>

<400> 18

1

ccgataaatt
gtgaaaaggce
cgtccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttttcgggat
gtatcatgte
acacagtaca
aaatgatgtc
catgggtctyg

tggtcgacqgg

variant of L.

tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaactg
gcgcatgaaa
ggtaggcgat
gaaaagcgca
tccgggecco
acagcgtacg
tgtgtacctg

cgggtggacc

Artificial Sequence

kefir

250

atcgtaaccy
ggtgcgaaag
atcggeggea
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgactaccy
gcgctggatt
atcaagaccce
aaaaccccta
gcatctgacg

gcacagtga

10

205

Pro
220

Lys

Gln

gcgggacact
tagttattac
ctgatgttat
tcgacaccac
gggttgttaa
atctggatygy
tgggcgctag
gggcatacaa
gcgeactgaa
cgetgetcga
tgggceacat

aatcgaaatt

Met Phe Ser Gin

Asn Asp Ile Ala

Phe Ala Thr Gly

240

gggtatcggt
tggtcgtcac
tegetttgte
cgaggaggca
aagcgttgaa
tgtttttttc
catcatcaat
cgcttecaag
ggactacgat
tgatctggaa
tggcgaaccg
tgcgacgggt

Met Thr Asp Arg Leu Lys Gly Lys val Ala Ile val Thr Gly ggy Thr
5

tey Gly Ile Gly Leu Ala ITe Ala %gp Lys Phe val Glu Glu Gly Ala
20

30

Page 14

60
120
180
240
300
360
420
480
540
600
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720
759



CX2-025_5T25

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

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

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

Phe Gly Pro val Thr Thr val val Asn Asn Ala Gly ITe Gly val val
85 90 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 Gln Arg
115 120 125

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

pPhe Gy Met val Gly Asp Pro Thr Thr 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 Pro Ile Lys
180 185 190

Thr Pro Leu Leu Asp Asp Leu Glu Gly Ala Glu Glu Met Met Ser GIn
195 200 2G5

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

Trp val Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala Thr Gly
225 230 235 249

Ala Glu Phe val val Asp Gly Gly Trp Thr Ala 6ln

245 250
<210> 19
<211> 758
<212> DNA
<213> Artvificial Sequence
<220> .
<223> variant of L. kefir
<400> 19
argaccgatc gtctgaaggg caaagtagcc atcgtaaccg gcgggacact gggtatcggt 60

Page 15



ttggcaatcg
gcggatgtag
cagcacgatg
Tteggeeegy
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtotca
ggtgctgagg
aatgacatcg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

20
252
PRT

vari
20

Met Thr Asp
1

Leu Gly Ile

val
35

Lys val

ser Ile

50

LysS

ser Glu

65

Asp

Phe Gly Pro

Lys Ser val

val Asn Leu

115

ccgataaatt
gtgaaaaggc
cgteccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttttcgggat
gtatcatgtc
acacagtaca
aaatgatgtc

catgggtctyg

tggtcgacgg

ant of L.

Arg Leu

Gly

Leu
20

I'lte Thr
Gly Gly

Ala Gly

Lys

Ala

Gly

Thr

Trp

tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaactyg
gcgcatgaaa
ggtaggcgat
gaaaagcgca
tccgggeece
acagcgtacg
tgtgtacctg
cgggtggacc

Artificial Sequence

kefir

Gly Lys

Ala

Ile

His
40

Arg

Asp val

55

Thr Lys

70

Thr
85

val

Glu
100

Asp

Asp Gly

Thr

Thr

val

val val

Thr Thr

Phe Phe

120

CX2-025_5T25

ggtgcgaaag
atcggeggea
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgactaceg
gcgetggatt
atcaagaccc
aaaaccccta
gcatctgacg

gcacagtga

Ala Ile

10

val

Asp rhe

25

LYS

Ala Asp val

Ile Arg pPhe

Leu Phe Asp

75

Asn Ala

90

Asn

Glu Glu

105

Trp

Gly Thr Arg

tagttattac
ctgatgttat
tegacaccac
gggttgttaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgatgetega
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly LyS

val Gln His

60

Thr Thr Glu

Gly Ile Gily

Arg Lys Leu

110

Leu Ile

Page 16

tggtcgtcac
tegetttgte
cgaggaggca
aagcgttgaa
Tgtitttttc
catcatcaat
cgcttccaag
ggactacgat
tgattatgaa
tggcgaaccy

tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala

Asp Ala

Glu Ala

80

val val

95

Ley Ser

Gln Arg

120
180
240
300
360
420
480
540
600
660
720
759



CX2-025_5725

Met Lys Asn Lys Gly Leu Gly Ala Ser Ile Ile Asn Met Ser
130 135 140
Phe Gly Met val Gly Asp Pro Thr Thr Gly Ala Tyr Asn Ala
145 150 155
Gly Ala val Arg Ile Met Ser Lys Ser Ala Ala Leu Asp Cys
165 170
Lys Asp Tyr Asp val Arg val Asn Thr val His Pro Gly Pro
180 185 190
Thr Pro Met Leu Asp Asp Tyr Glu Gly Ala Glu Glu Met Met
195 200 205
Arg Thr Lys Thr Pro Met Gly His Ile Giy Glu Pro Asn Asp
210 215 220
Trp val Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala
225 230 235
Ala Glu phe val val Asp Gly Gly Trp Thr Ala GIn
245 250
<210> 21
<211> 759
<2]l2> DNA
<213> Artificial Sequence
<220>
<223> variant of L. kefir
<400> 21
atgaccgatc gtctgaaggg caaagtagcc atcgltaaccg gcgggacact
ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagttatiac
gcggatgtag gtgaaaaggc cgccaaatca atcggcggea ctgatgttat
cagcacgatg cgtccgatga agcaggctgg acgaaactgt tcgacaccac
ttcggccegg ttacgaccgt cgtgaacaat gcagggattg gggttgttaa
gacactacca cggaggaatg gcgtaaactg ctgtccgtta atctggatgg
ggcacccogtc tgggeattca gogcatgaaa aataaaggct tgggegctag
atgagcagta ttttcgggat ggtaggcgat ccgtctaccg gggcatacaa
ggggcggtac gtatcatgtce gaaaagegea gogetggatt gegeactgaa
gtgegtgtca acacagtaca tccgggccce atcaagacce cgoetgotega
ggtgctgagg aaatgatgtc acagcgtacg aaaaccccta tgggecacat
datgacatcg catgggtcig tgtgtacctg geatctgacyg aatcgaaatt
gcagaatttg tggtcgacgg cgggtggacc gcacagtga

Page 17

Ser Ile

ser Lys

160

Ala
175

Leu

Ile Lys

Ser

Ile

Thr

gggtatcggt
tggtcgtcac
tegetttgte
cgaggaggca
aagcgttgaa
tgtTTttTtc
catcatcaat
cgcttecaag
ggactacgat
tgatctggaa
tggcgaaccg

tgcgacgggt

60
120
180
240
300
360
420
480
540
600
660
720
759



<210>
<211>
<212>

22
252
PRT

<Z213>

<220>
<223>

<400>

Met Thr Asp Arg %eu
1

Leu

Lys

Lys

ser

65

rhe

Lys

val

Met

Phe

145

Gly

Lys

Thr

Arg

Trp
225

Gly

val

Ser

50

ASp

Gly

ser

Asni

Ala

ASE

Pro

Thr

210

val

Ile

Glu

Pro

val

Leu

115

Asn

MetT

val

Tyr

Leu

195

Lys

Cys

Gly

20

Ile

Gly

Ala

val

Glu

160

Asp

Lys

val

Arg

ASD

Leu

Thr

val

Leu

Thr

Gly

Gly

Thr

85

Asp

Gly

Gly

Gly

Ile

165

val

ASp

Pro

Tyr

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

va'l

Leu

Asp

Met

Arg

ASp

Met

Leu
230

Artificial Sequence

variant of L. kefir

22

Gly

Ile

APrg

ASD

55

Thr

val

Thr

Phe

ser

val

Leu

Gly

Ala

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

ser

Lys

Asn

Glu

200

His

Ser

CX2-025_5T25

val

Asp

25

Ala

Ile

Leu

Ash

Glu

105

Gly

ser

Thr

Ser

Thr

185

Gly

Ile

AsSp

Ala

10

Lys

Asp

ATy

Phe

Asn

90

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Ile

Phe

val

Phe

ASp

75

Ala

Trp

Arg

Ite

Ala

155

Ala

His

Glu

Glu

val

vali

Gly

val

60

Thr

Gly

Arg

Leu

AsSn

140

Tyr

Leu

Pro

Glu

Pro
220

Glu Ser Lys

Page 18

235

Thr

Glu

Glu

45

Gin

Thr

Ile

Lys

Ash

ASp

Gly

Met

205

Asn

Phe

Gly

Glu

30

Lys

Mis

Glu

Gly

Leu

116

Ile

Ser

Ala

Cys

Pro

190

Met

Asp

Ala

Gly

15

Gly

Ala

Asp

Glu

val

95

Leu

Gln

ser

ser

Ala

175

Ile

Ser

Ile

Thr

Thr

Ala

Ala

Ala

80

val

ser

Arg

Ile

Lys

Leu

Lys

GIn

Ala

Gly
240



CX2-025._58T25

Ala GTu phe val val Asp Gly Gly Trp Thr Ala Gln

<210> 23

<211> 758
<212> DNA
<213>

<220>
<223>

<400> 23
atgaccgatc

ttggcaatcg
gcggatgtrag
cagcacgatg
tteggeceygy
gacactacca
ggcacccgtce
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacatcg
gcagaatttg
24

252
PRT

<210>
<Z211>
<212>
<213>

<220>
<223>

<400> 24

245

variant of L.

gtctgaaggy

chataaatt'

gtgaaaaggc
cgtccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttttcgggat
gtatcatgtc
acacagtaca
aaatgttttc
catgggtctg
tggtcgacgg

variant of L.

Artificial Sequence

kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaacty
gcgcatgaaa
ggtaggcgat
gaaaagcgca
tccgggoece
acagcgtacyg
tgtgtaccty
cgggtggacc

Artificial Seguence

kefir

250

atcgtaaccyg
ggtgcgaaag
atcggcggea
acgaaactgt
gcagggatty
ctgtccgtta
aataaaggct
ccgtetetyg
gcgctggatt
atcaagaccc
aaaacccecta
gcatctgacy

gcacagtga

Met Thr Asp Arg Leu Lys Gly Lys val Ala Ile
1 5

10

tey Gly Ile Gly Leu Ala ITe Ala Asp Lys Phe
20 25

Lys val val Ile Thr Gly Arg His Ala Asp val
35 40

Lys Ser Ile Gly Gly Thr Asp val Ile Arg Phe
50 55

gcgggacact
tagttattac
ctgatgttat
tcgacaccac
gggttgttaa
atctggatgg
tgggcgetag
gggcatacaa
gcgcactgaa
cgatgctega
tgggccacat

aatcgaaatt

gggtatcggt
tggtcgtcac
tegetttgte
cgaggaggca
aagcgttgaa
tgtttttttc
catcatcaat
cgcttecaag
ggactacgat
tgatctggaa
tggcgaaccy
tgcgacgggt

val Thr cly G;y Thr
i

val Glu Glu Gly Ala
30

Gly Glu Lys Ala Ala
45

val Gln His Asp Ala

60

page 19

60
120
180
240
300

360

420
480
540
600
660
720
759



Ser Gy

65

Asp

phe Gly Pro

Lys Ser val

val Asn Leu

115

Met Lys Asn

Phe
145

Gly Met

Gly Ala val

Lys Asp Tyr

Thr Met

195

Pro

Thr
210

Arg Lys

val Cys

Glu Phe

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

25
759
DNA

<220>
<223> vari

<400> 25
atgaccgatc

ttggcaatcg
gcggatgtrag
cagcacgatg
ttcgaccegg

gacactacca

Ala Gly T

7

Thr T
85

val

Glu
100

ASD
Asp Gly
Lys Gly
va'l

Gly A

ITe M
165

Arg

val A

ASp A

Thr Pro

val Tyr L

2

val A
245

val

ant of L.

gtctgaaggg

ccgataaatt
gtgaaaaggc
cgtccgatga
ttacgaccgt

cggaggaatg

Thr

val

Leu

Met

rp Thr Lys

0

hr val val

Thr

Thr

Phe
120

Phe
Gly
Pro ser
Ser

Lys

val Asn

rg

Glu
200

sp Leu

His

eu Ser

30

sp Gly Gly

Artificial sequence

kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctag
cgtgaacaat

gcgtaaactg

CxX2-025_57T25

Leu Phe Asp
75

Asn Ala

90

Asn

Glu Glu

105

Trp

Gly Thr Arg

Ser Ile Ile

Ala
155

Lteu Gly

Ala Ala

170

Ser

Thr val His

185

Gly Ala Glu

Ile Gy Glu

Glu Ser

235

ASD

Thr Ala

250

Trp

atcgtaaccg
ggtgcgaaag
atcggeggea
acgaaactgt

gcagggattyg
ctgtccgtta

Thr Thr Gly

Gly 1le Gly

Leu
110

Arg Lys

Leu Gly Iie

Asn Met Ser

140

Tyr Asn Ala

Leu Asp Cys

ero Gly Pro

190

Glu Met Phe

205

Pro
220

ASh ASD

Lys Phe Ala

Gln

gcgggacact
tagttattac
ctgatgttat
tcgacaccac
gggttgttaa
atctggatgg

Page 20

Ala
80

Glu

val val

g5

L.ey Ser

Gln Arg

Ser Ile

Ser Lys

Ala Leu

175

Ile Lys

Ser Gin

ITe Ala

Thr Gly

gggtatcggt
tggtcgtege
tcgetttgte
cgaggaggea
aagcgttgaa
TgrTTeLtEC

60
120
180
240
300
360



ggcacccgte
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacatcg
gcagaatttg
<210>
<Z211>
<212>
<213>

<220>
<223>

<400>

26
252
PRT

vari
26

Met Thr Asp
1

Leu Gly Ile

val
35

Lys val

Ser Ile

50

LYS

Ser Glu

65

ASpP

Phe Gly Pro

Lys Ser val

tgggcattca
ttttcgggat
gtatcatgtc
acacagtaca
aaatgatgtc

catgggtctg
tggtcgacgy

ant of L.
Arg Leu
5

Gly Leu

20

Ile Thr G

Gly Gly

Ala Gly

Lys

Ala

Thr

Trp

gcgeatgaaa
ggtaggcgat
gaaaagegea
teccgggeeec
acagcgtacg
tgtgtacctyg
cgggtggacc

Artificial Sequence

kefir

Gly Lys

ITe Ala

Arg Arg

40

Ty

Asp val

55

Thr Lys

70

Thr
85

val

Glu Asp

Thr

Thr

val val

Thr Thr

val

ASD

25

Ala

Ile

Leu

Asn

Glu

CX2-025.5T25

aataaaggct
ccgactaccg
gcgetggatt
atcaagacce
aaaaccccta
gcatctgacg

gcacagtga

Ala Ile

10

Lys Phe

Asp val

Arg Phe

Phe Asp

75

Asn Ala

90

Glu Trp

tgggcgctag
gggcatacaa
gcgeactgaa
cgctgetega
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val G1n His

60

Thr Thr ¢lu

Gly 1le Gly

Arg Lys Leu

catcatcaat
cgcttccaag
ggactacgat
tgatctggaa
tggcgaaccg

tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala

Asp Ala

Glu Ala

80

val vai

95

Leu Ser

val

Met

Phe

145

Gly

Asn

Ala

Leu

115

Asn

Met

val

100

ASp

LysS

val

Arg

Gly

Gly

Gly

Ile
165

val phe

Leu

Ser

Phe

120

Ala

Thr

Lys

105

Gly

Ser

Thr

Ser

Thr Arg Leu

ITe Ile Asn

140

Ala
155

Gly Tyr

Ala Ala Leu
170
Page 21

Gly

Met

Asn

Asp

110

ile

Ser

Ala

Cys

Gin

Ser

Ser

Ala
175

Arg

Lys
160

Leu

420
480
540
600
660
720
759



CX2-025_5T25

Lys Asp Tyr Asp val Arg val Asn Thr val His Pro Gly Pro

180 185 190
Thr Pro Leu Leu Asp Asp Leu Glu Gly Ala Glu Glu Met Met

195 200 205
Arg Thr Lys Thr Pro Met Gly His ITle Gly Glu Pro Asn Asp
210 215 220
Trp val Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala
225 230 235
Ala Glu phe val val Asp Gly Gly Trp Thr Ala Gln
245 250

<210= 27
<211> 759
<212> DNA
<213> Artificial seguence
<220>
<223> variant of L. kefir
<400> 27
atgaccgatc gtctgaaggg caaagtagcc atcgtaaccg gogggactct
ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagttattac
gcggatgtag gtgaaaagge cgcecaaatca atcggcggea ctgatgttat
cagcacgatg catccgatga agcaggctgg acgaaactgt tcgacaccac
ttcggecegy ttacgaccgt cgtgaacaat gcagggatig cagtttocaa
gacactacca cggaggaatg gcgtaaactg ctgtccgtta atctggatgg
ggcacccgic tgggcatica gegcatgaaa aataaagget tgggegetag
atgagcagta ttgcgggget ggtaggcgat ccgacgetgg gggcatacaa
ggagcggtac gtatcatgtc gaaaagcgca gcgoetggatt gegcactgaa
gtgcgtgtca acacagtaca tccgggetge atcaagaccc cgetggtega
ggtgctgagg aaatgatgtc acagcgtacg aaaaccccta tgggecacat
aatgacatcg catggatctg tgtgtacctg gcatctgacg aatcgaaatt
gcagaatttg tggtcgacgg cgggtatacc gcacagtga
<210> 28
<211> 252
<212> PRT
<213> Artificial Sequence
<220>
<223> variant of L. kefir
<400> 28

Page 22

Ile Lys

Ser Gln

Ite Ala

Thr Gly
240

gggtatcggt
tggtcgtcac
tegetttgtc
cgaggaggea
aagcgttgaa
tgtttttttc
catcatcaat
cgcttecaag
ggactacgat
tgatctggaa
tggcgaaccyg
tgcgacgggt

60
120
180
240
300
360
420
480
540
600
660
720
758



Met

Leu

LYS

Lys

ser

65

Phe

Lys

val

Met

Ala

145

Gly

LyS

Tht

Arg

Thr

Gly

val

ser

50

ASp

Gly

Ser

Asnh

Lys

Gly

Ala

Asp

Pro

Thr

210

Ile

Glu

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

AsSp

Ile

val

35

Ile

Glu

Pro

val

Leu

115

Asn

Leu

val

Tyr

Leu

195

Lys

Cys

Phe

29
759
DNA,

Arg

Gly

20

Ile

Gly

Ala

val

Glu

100

ASp

Lys

val

Arg

Asp

val

Thr

val

val

Leu

Leu

Thr

Gly

Gly

Thr

85

ASp

Gly

Gly

Gly

Ile

165

val

Asp

Pro

TY"

val
245

Lys

Ala

Gly

Thr

Tep

70

Thr

Thr

val

Ley

Arg

AsSp

Met

Leu

230

ASD

Gly

Ie

Arg

Asp

55

Thr

val

Thr

rhe

Gly

Pro

Ser

val

Leu

Gly

Ata

Gly

Artificial Sequence

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Thr

Lys

Asn

Glu

200

His

Sey

Gly

CX2-025.5725
val Ala Ile val

10

Asp Lys Phe val
25

Ala

Ile

Leu

Asn

Glu

105

Gly

ser

Leu

Ser

Thr

185

Gly

Ile

Asp

TYyr

Asp

Arg

Phe

Asn

390

Glu

Thr

ite

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

val

Phe

Asp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Gliu

Glu

ser

235

Ala

Gly

val

60

Thr

Gly

Arg

Leu

Asnh

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gin

Page 23

Thr

Glu

Glu

45

Gln

Thr

Ile

Lys

Gly

Met

Asn

ASp

Gly

Met

205

Asn

Phe

Gly

Glu

30

Lys

His

Glu

Ala

Leu

110

Ile

Ser

Ala

Cys

Cys

Met

Asp

Ala

Gly

15

Gly

Ala

ASp

Glu

val

95

Leu

Gln

ser

Ser

Ala

175

Ile

Ser

Ile

Thr

Thr

Ala

Ala

Ala

80

ser

Ser

Arg

Ite

Lys

Leu

Lys

G1In

Ala

Gly



<220>
<223> Vvari

<400> 29
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgatg
tteggeecyy
gacactacca
ggcaccogtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacatcyg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

30
252
PRT

30
mMet Thr Asp
1

Iie

Leuy Gly

val

Lys

ser
50

LYyS

ser Glu

65

ASp

phe Gly Pro

Lys Ser val

ant of L.

gtctgaaggyy
ccgataaatt
gtgaaaagge
catccgatga
ttacgaccgt
cdgaggaatg
tgggcattca
ttgagggget
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

Arg Leu
5

Gly Leu

20

ITe Thr

Gly Gly

Ala Gly

Lys

Ala

Gly

Thr

Trp

kefir

caaagtagcc
tgtagaggag
cgeeaaatca
agcaggctgg
cgtgaacaat
gcgtaaactyg
gcgcatgaaa
cgtaggcgat
gaaaagcgea
tccgggeect
acagcgtacg
tgtgtacctyg

cgggtatacc

Artificial sequence

variant of L. kefir

Gly Lys

Ile

Ala

His
40

Arg

Asp val

55

Thr Lys

70

val Thr
85

Glu Asp
100

Thr

Thr

val val

Thr Thr

CX2-025.5T725

atecgtaaccg
ggtgcgaaag
atcggeggea
acgaaactgt
gcagggatty
ctgtccgtrta
aataaaggct
ccgacgggeg
gcgctggatt
atcaagacecc
aaaaccccra
gcatctgacy

gcacagtga

Ala 1le

10

val

ASp Phe

25

Lys

Ala Asp val

Ile Arg Phe

Leu pPhe Asp

75

Asn Ala

90

Asn

Glu
105

Glu Trp

gcgggactct
tagttattac
ctgatgttat
tcgacaccac
cagtrtccaa
atctggatgg
tgggcgetag
gggcatacaa
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val GIn His

60

Thr Thr Glu

Gly Ile Ala

Arg Lys lLeu

110

Page 24

gggtatcggt
tggtegteac

tegetttgte
cgaggaggca
aagcgttgaa
tgEttitttc
catcatcaat
cgcttccaaqg
ggactacgat
tgatctggaa
tggcgaaccy

tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

ASp

Ala
80

Glu

val
95

ser

lLeu Ser

60
120
180
240
300
360
420
480
540
600
660
720
759



CX2-025.87T25

val Asn Leu Asp Gly val Phe phe Gly Thr Arg Leu Gly Ile
115 120 125
Met Lys Asn Lys Gly Leu Gly Ala Ser ITe Ile Asn Met Ser
130 135 140
Glu Gly Leu val Gly Asp Pro Thr Gly Gly Ala Tyr Asn Ala
145 150 155
Gly Ala val Arg Ile Met Ser Lys Ser Ala Ala Leu Asp Cys
165 170
Lys Asp Tyr Asp val Arg val Asn Thr val His Pro Gly Pro
180 185 190
Thr Pro Leu val Asp Asp Leu Glu Gly Ala Glu Glu Met Met
195 200 205
Arg Thr Lys Thr Pro Met Gly His Ile Gly Glu Pro Asn Asp
210 215 220
Trp ITe Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala
225 230 235
Ala Glu phe val val Asp Gly Gly Tyr Thr Ala GIn
245 250
<210> 31
<211> 759
<212> DRA
<213> Artificial Sequence
<22(>
<223> variant of L. kefir
<400> 31
atgaccgatc gtctgaaggg caaagtagcc atcgtaaccg gegggactcr
ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagttattac
gcggatgtag gtgaaaagge cgccaaatca atcggcggea ctgatgttat
cagcacgatg catccgatga agcaggctgg acgaaactgt tcgacaccac
ttcggecegg ttacgaccgt cgtgaacaat gcagggatrtg cagtttccaa
gacactacca cggaggaatg gcgtaaactyg ctgtccgtta atctggatgg
ggcacccgtc tgggcattca gcgcatgaaa aataaaggcet tgggegetag
atgagcagta ttgaggggct cgtaggcgat ccgacgetgg gggcatacaa
ggggcggtac gtatcatgtc gaaaagcgea gogctggatt gcgcactgaa
gtgcgtgtca acacagtaca tccgggecct atcaagaccc cgctggtcga
ggtgctgagg aaatgatgic acagcgtacg aaaaccccta tgggecacat

Page 25

Glin Arg

Ser Ile

ser Lys

160

Ala
175

Leu

Ite Lys

Ser Gln

Ile Ala

Thr Gly

gggtatcggt
tggtcgtcac
tegettrgtc
cgaggaggea
aagcgtigaa
tgtrttittc
catcatcaat
cgettccaag
ggactacgat
tgatctggaa
tggcgaaccey

60
120
186
240
300
360
420
480
540
600
660



CX2-025_5T725
aatgacatcg catggatctg tgtgtacctyg geatctgacg aatcgaaatt tgegacgggt 720
gcagaatttg tggtcgacgy cgggtatacc gcacagtga 759
<210> 32
<211 252
<212> PRT
<213> Artificial Seguence

<220>
<223> variant of L. kefir

<400> 32

Met Thr Asp Arg %eu Lys Gly Lys val Ala Ile val Thr Gly Gly Thr
1 10 15

Leu Gly Ile Gly Leu Ala Ite Ala Asp Lys Phe val Glu Glu Gly Ala
20 25 30

Lys val ¥§1 Ile Thr Gly Arg His Ala Asp val Gly Ggu Lys Ala Ala
40 4

Lys Sgr ITe Gly Gly Thr Asp val Ile Arg Phe val Gln His Asp Ala
5 55 60

Ser Asp Glu Ala Gly Trp Thr Lys Leu Phe Asp Thr Thr Glu Glu Ala
65 70 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 ITe GlIn Arg
115 120 123

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

Glu Gly teu val Gly Asp Pro Thr Leu 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 Pro Ile Lys
180 185 190

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

Page 26



210

225

215

CX2-025_5T725
Arg Thr tys Thr Pro Met Gly His ITe Gly Glu ;58 Asn Asp Ile Ala

Trp ITe Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala Thr Gly
230 235

Ala GTu Phe val val Asp Gly Gly Tyr Thr Ala GlIn

<210> 33

<211> 759
<212> DNA
<213>

<220>
<223>

<400> 33
atgaccgatc

ttggeaatcg
gcggatgtag
cagcacgatg
ttcggecegg
gacactacca
ggecaccegtce
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacatcy
gcagaatttg
<210> 34

<211> 252
<212> PRT
<213>

<Z220>
<223>

<400> 34

245

variant of L.

gtctgaaggg

ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttagtgggcet
gtatcatgtc
acacagtaca
aaatgatgtc

catggatcty

tggtcgacgg

Artificial sequence

kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaactg
gcgcatgaaa
cgtaggcgat
gaaaagcgca
tcecgggeect
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

variant of L. kefir

250

atcgtaaccg
ggtgcgaaag
atcggeggea
acgaaactgt
gcagggattyg
ctgtccgtta
aataaaggct
ccgacgetgg
gcgctggatt
atcaagaccc
aaaaccccta
gcatctgacg

gcacagtga

10

gcgggactct
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatgg
tgggegetag
gggcatacaa
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

240

gggratcggot
tggtegtcac

tcgetttgte
cgaggaggca
aagcgttgaa
tgELtttttc
catcatcaat
cgcttcecaag
ggactacgat
tgatctggaa
tggcgaaccy

tgcgacgggt

Met Thr Asp Arg geu Lys Gly Lys val Ala Ile val Thr Gly §1y Thr
1 5

Leu Gly Ile Gly Leu Ala 1le Ala Asp Lys Phe val Glu Glu Gly Ala
20 25 30

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

Page 27

60
120
180
240
300
360
420
480
540
600
660
720
759



CX2-025_5725

Lys ser Ile Gly Gly Thr ?gp val Ile Arg Phe val GIn His Asp Ala
50 60

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

Phe Gly pPro val Thr Thr val val Asn Asn Ala Gly Ile Ala val ser
85 90 g5

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 pPhe Gly Thr Arg Leu Gly Ile Gln Arg
115 120 125

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

Ser Gly Leu val Gly Asp Pro Thr Leu 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 Pro Ile 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 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 Gly Tyr Thr Ala Gln

245 250
<210> 35
<211> 759
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of L. kefir
<400> 35
atgaccgatc gtctgaaggg caaagtagce atcgtaaccy gogggactct gggtatcggr 60
ttgogcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagttattac tggtcgtcac 120
gcggatgtag gtgaaaaggc cgocaaatca atcggoggea ctgatgttat togottigtc 180

pPage 28



cagcacgatg
ttcggeecgg
gacactacca
ggcaccegtc
atgagcagta
ggggcggrac
gtgcgtgtca
ggtgctgagg
aatgacatcg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

36
252
PRT

36
Met Thr Asp
1

Tle

Leu Gly

val
35

Lys val

Ser Ile

50

Lys

Ser Glu

65

ASp

Phe Gly Pro

Lys Ser val

val Asn Leu

115

Met Lys ASn

catccgatga
rtacgaccgt
cggaggaatg
tgggcattca
ttcagggget
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg
tggtcgacgy

Arg Leu
5

Gly Leu

20

ITte Thr

Gly Gly
Ala

Gly

Thre
g5

val

Glu
i00

Asp
Asp Gly

Lys Gly

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

agcaggergy
cgtgaacaat
gcgtaaactg
gcgcatgaaa
cgtaggcgat
gaaaagcgca
tccgggegea
acagegtacy
tgtgtacctg

cgggtatacc

Artificial Sequence

variant of L. kefir

Gly Lys

Ala

Ile

His
40

Arg

Asp val

55

Thr Lys

val val
Thr Thr

rhe
120

Phe

Ala

CX2-025_5725

acgaaactgt
gcagggattg
ctgtcegtta
aataaaggcet
ccgacgetgg
gcgetggatt
atcaagacce
aaaaccccta
gcatctgacg

gcacagtga

Ala Ile

10

val

Asp Phe

Lys
25

Alta Asp val

Ite Arg pPhe

Leu Phe Asp

75

Asn Asn Ala

oG

Glu Glu

105

Trp

Gly Thr Arg

Sar Ile Ile

tcgacaccac
cagtttccaa
atctggatgg
tgggcgetag
gggcatacaa
gcgcactgaa
cgctggtega
tgggecacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val GIn His

60

Thr Thr Glu

Gly Ile Ala

Leu
110

Arg LYyS

Ile

Leu

Asn
140

ser

Page 29

cgaggaggca
aagcgttgaa
tgrtttttte
catcatcaat
cgcttccaag
ggactacgat
tgatciggaa
tggcgaaccy
tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

AsSp

Ala
80

GHu

val
95

Ser
Leu Ser
Gln Arg

ser

240
300
360
420
480
540
600
660
720
759



CX2-025._5T25

GIn Gly Leu val Gly Asp Pro Thr Leu Gly Ala Tyr Asn Ala
145 150 155
Gly Ala val Arg Ile Met Ser Lys Ser Ala Ala Leu Asp Cys
165 170

Lys Asp Tyr Asp val Arg val Asn Thr val His Pro Gly Ala

180 185 190
Thr Pro Leu val Asp Asp Leu Glu Gly Ala Glu Glu Met Met

195 200 205
arg Thr Lys Thr Pro Met Gly His ITe Gly Glu Pro Asn Asp
210 215 220
Trp ITe Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala
225 230 235
Ala Glu Phe val val Asp Gly Gly Tyr Thr Ala Gln
245 250

<210> 37
<211l> 759
<212> DNA
<213> Artificial Sequence
<220
<223> Vvariant of L. kefir
<400> 37
atgaccgatc gtctgaaggg caaagtagcc atcgtaaccg gcgggactct
ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagttattac
gcggatgtag gtgaaaaggc cgccaaatca atcggcggca ctgatgttat
cagcacgatg catccgatga agcaggctgg acgaaactgt tcgacaccac
ttecggeccgy ttacgaccgt cgtgaacaat gcagggattg cagtttecaa
gacactacca cggaggaaty gcgtaaactg ctgtcecgita atctggatgg
ggcacccgtc tgggcattca gcgcatgaaa aataaagget tgggcgcetag
atgagcagta ttgaggggct cgtaggegat ccgacgctgg gggcatacaa
ggggcggtac gtatcatgtc gaaaagcgca gcgetggatt gegcactgaa
gtgcgtgtca acacagtaca tccgggecct atcaagaccc cgotggtcga
ggtgctgagg aaatgatgtc acagcegtacg ctgaccccta tgggecacat
aatgacatcg catggatctg tgtgtacctg gcatctgacg aatcgaaatt
gcagaatttg tggtcgacgg cgggtatacc gcacagtga
<210> 38
<211> 252
<212> PRT
<213> Arrificial Sequence

Page 30

Ser Lys

Ala
175

Leu

Ile Lys

ser Gln

Ite Ala

Thr Gly

gggtatcggt
tggtcgtecac

tcgctttgtc
cgaggaggcea
aagcgttgaa
tgtititttc
catcatcaat
cgcttcecaag
ggactacgat
tgatctggaa
tggcgaaccyg
tgcgacgggt

60
120
180
240
300
360
420
480
540
600
660
720
759



<220>
<223>

<400>

Met Thr Asp
1

Leu

Lys

LYS

ser

65

Phe

LyS

val

Met

Glu

145

Gly

Lys

Thr

Arg

Trp

Ala

Gly

val

ser

50

ASp

Gly

ser

Ash

Lys

130

Gly

Ala

ASp

Pro

Thr

210

Ile

Glu

Ile

val

35

Ile

Glu

Pro

val

Leu

115

Asn

Leu

val

Tyr

Leu

195

Leu

cys

rhe

Arg

Gly

20

Ile

Gly

Ala

va'l

Glu

100

ASp

Lys

val

Arg

Thr

val

val

variant of L.

38

Leu
>
Leu

Thr

'GTy

Gly

Thr

85

Asp

Gly

Gly

Gly

Ile

165

val

Asp

Pro

Tyr

val
245

kefir

Lys

Ala

Gly

Thr

Tre

70

Thr

Thr

val

Leu

ASp

Met

Arg

Asp

Met

Leu

230

AsSp

Gly

Ile

Arg

Asp

55

Thr

val

Thr

Phe

sSer

val

Leu

Gly

Ala

Gly

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Thr

Lys

Asn

GHu

200

His

Ser

Gly

CX2-025_ST25

val

Asp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

ser

Leu

Ser

Thr

185

Gly

Ile

ASD

Tyr

Ala

10

Lys

Asp

Arg

rhe

Ash

90

Glu

Thr

Ite

Gly

Ala

170

va'l

Ala

Gly

Glu

Ile

Phe

vai

Phe

ASp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

ser
235

val

val

Gly

val

60

Thr

Gly

Arg

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Thr Ala Gln

250

Page 31

Thr

Glu

Glu

45

Gln

Thr

Ile

Lys

Asn

AsSp

Gly

Met

205

Asn

Phe

Gly

Glu

30

LYys

His

Glu

Ala

Leu

110

Ile

ser

Ala

Cys

Pro

190

Met

ASD

Ala

Gly

15

Gly

Ala

Asp

Glu

va'l

95

Leu

Gln

Ser

Ser

Ala

175

Ile

Ser

Ile

Thr

Thr

Ala

Ala

Ala

Ala

80

Ser

Ser

Arg

Ile

Lys

Glin

Ala

Gly



CX2-025_5T25

<210> 39

<211> 759

<212> DNA

<213> Artificial Sequence

<220>

<223> variant of L. kefir

<400> 39

atgaccgatc gtctgaaggg caaagtagcec atcgtaaccg

ttggcaatcyg ccgataaatt tgtagaggag ggtgcgaaag

gcggatgrag gtgaaaaggc cgccaaatca atcggeggea

cagcacgatg catccgatga agcaggctgg acgaaactygt

ttcggeeegg ttacgaccgt cgtgaacaat gcagggattg

gacactacca cggaggaatg gcgtaaactg ctgtccgtta

ggcacccgtc tgggcattca gogceatgaaa aataaaggcet

atgagcagta rtgaggggct cgtaggcgat ccgacgcagg

ggggcggtac gtatcatgtc gaaaagcgca gcgctggatt

gtgcgtgtca acacagtaca tccgggccct atcaagaccc

ggtgctgagg aaatgatgtc acagcgtacg aaaaccccta

aatgacatcg catggatctg tgtgtacctg gcatctgacg

gcagaatttg tggtcgacgg cgggtatacc gcacagtga

<210> 40

<211> 252

<212> PRT

<213> Artvificial sSequence

<220>

<223> vartant of L. kefir

<400> 40

Met Thr Asp Arg Leu Lys Gly Lys val Ala Ile

1 5 10

Leu Gly Ile Gly Leu Ala ITe Ala Asp Lys Phe

20 25
Lys val val Ile Thr Gly Arg His Ala Asp val
35 40

Lys Ser Ile Gly Gly Thr asp val Ile Arg Phe
50 55

Ser Asp Glu Ala Gly Trp Thr Lys Leu Phe Asp

65 70 75

gcgggactct
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatgg
tgggcgetag
gggcatacaa
gcgeactgaa
cgctggtecga
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val Glin His

60

Thr Thr Glu

Page 32

gggtatcggt
tggtcgtcac

tegetttgtc
cgaggaggcea
aagegttgaa
Tgrttttitic
catcatcaat
cgettecaag
ggactacgat
tgatctggaa
tggcegaaccey
tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

Asp

Ala
80

Glu

60
120
180
240
300
360
420
480
540
600
660
720
759



Phe Gly Pro

Lys Ser val

val Asn Leu

115

Met Lys Asn

Glu
145

Gly Leu

Gly ala val

Lys Asp Tyr

Thr Pro Leu

195

Thr
210

Arg Lys

Trp Ile

225

Cys

Ala Glu Phe

<210>
<Z211>
<212>
<213>

<220>
<223> vari

<400> 41
atgaccgatc

41
759
DNA

ttggcaatcy
gcggatgtag
cagcacgatg
ttCcggeecyy
gacactacca
ggcaccegte

atgagcagta

Thr T
85

val

Glu
100

Asp T
Asp Gly
Lys Gly
val

Gly A

Ile
165

Arg

Asp val A

val Asp A

Thr Pro

val Tyr

2

val A
245

val

ant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca

tcagtgggtt

val

Leu

Met

Leu

hr val val

hr Thr Thr

Phe
120

Phe

Ala

- Thr

Ser

Lys

rg val Asn

Glu
200

sp Leu

Gly His

Ala Ser

30

sp Gly Gly

Artificial Sequence

kefir

caaagtagec
tgtagaggag
cgccaaatca
agcaggcetgg
cgtgaacaat
gcacaaactg
gcgcatgaag

cgtaggegat

Cx2-025_5T25

Asn Asn Ala
90

Glu Glu

105

Trp

Gly Thr Arg

Ser Ile Ile

Ala
155

Gin Gly

Ala Ala

170

ser

Thr val His

185

Gly Ala Glu

ITe Gly Glu

Glu ser

235

ASp

Thr Ala

250

Tyr

atcgtaaccy
ggtgcgaaag
atcggoggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct

ccgacgetgg

Page 33

Gly Ile Ala

Arg Leu

110

Leu Ile

Asn
140

Ser

Tyr Asn Ala

Leu Asp Cys

Pro Pro

190

Gly

Glu Met

205

Met

Pro
220

Asn Asp

Lys Phe Ala

Gin

gegggaccct
tagttattac
ctgatgttat
tcgacaccac
gtgtttccaa
atctggatag
tgggcgetag

gggcatacac

val
95

ser
Leu Ser
GIn Arg
ser Ile
ser

Lys

Ala
175

Leu

Ile Lys

Ser

Ite Ala

Thr Gly

gggtatcggt
tggtcgecac
tegetttgte
cgaggaggca
aagcgttgaa
tgrttrtitc
catcatcaat

tgcticcaag

60
120
180
240
300
360
420
480



ggggcggtac gtatcatgtc
gtgcgtgtca acacagtaca
ggtgctgagy aaatgatgtc
aatgacgtgg catggatctg
gcagaatttyg tggtcgacgg

<210
<211>
<212>

<213>

<220>
<223>

<400>

42
252
PRT

variant of L.

42

Met Thi Asp Arg Leu
1 5

Leu

Lys

Lys

ser

65

Phe

LyS

val

Met

ser

145

Gly

Lys

Gly

val

Ser

50

ASD

Gly

Ser

Asn

Lys

Gly

ASp

Tle

Ile

Glu

Pro

val

Leu

115

Ash

Phe

val

Tyr

Gly

20

Ile

Gly

Ala

val

glu

100

ASp

Lys

val

Arg

ASp

Leu

Thr

Gly

Gly

Thr

85

Asp

ser

Gly

Gly

Ile

165

val

Artificial sequence

kefir

LysS

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Ley

Arg

Ser

Ile

Arg

AsSp

55

Thr

val

Thr

Phe

Gly

Pro

Ser

vai

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Thr

Lys

ASn

CX2-025_5T725

val

AsSp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

Ser

Leu

ser

Thr
185

Ala

10

Lys

Asp

Arg

Phe

Asn

90

Glu

Thr

Ile

Gly

Ala
170

gaaaagcgea gegetggatt
tcegggetgt atcaagaccc
acagcgtacg agaaccccta
tgtgtacctyg gcatctgacg

cgggtatace gcacagtga

Ile

Phe

val

Phe

ASD

75

Ala

Trp

Arg

Ile

Ala

155

Ala

gcgcactgaa ggactacgat
cgctggtcga tgatctggaa
tgggccacat tggcgaaccyg

aatcgaaatt ‘tgcgacgggt

val

val

Gly

va'l

60

Thr

Gly

His

Leu

AsSn

140

Tyr

Leu

val His Pro

Page 34

Thr

Glu

Glu

45

Gin

Thr

Ile

Lys

Gly

Met

Thr

Asp

Gly

Gly

Glu

30

Lys

His

Glu

Gly

Leu

110

Ile

Ser

Ala

Cys

Cys
180

Gly

15

Gly

Ala

ASpP

Glu

val

95

Leu

Glin

Ser

ser

Ala

175

ITe

Thr

Ala

Ala

Ala

80

Ser

Ser

Arg

Ile

LysS

160

Leu

LYS

540
600
660
720
759



CX2-025_8T25

Thr Pro Leu val Asp Asp Leu Glu Gly Ala Giu Glu Met Met Ser Glin
200

195

Arg Thr Arg Thr Pro Met
210

215

Gly His Ile Gly Glu

Trp Ile Cys val Tyr Leg Ala Ser Asp Glu Ser
23

225

235

Ala clu phe val ¥a1 Asp Gly Gly Tyr Thr Ala
45

<210> 43

<211> 759
<212> DNA
<213>

<220>
<223>

<400> 43
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgaty
ttcggccoogg
gacactacca
ggcaccegtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210> 44

<211> 252
<212> PRT
<213>

<220>
<223>

<400> 44

1

variant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctyg
tggtcgacyy

variant of L.

Aartificial Sequence

kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgea
tccgggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

artificial seqguence

kefir

250

atcgtaaccg
ggtgcgaaag
atcggcggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgacgetgyg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacy

gcacagtga

10

Page 35

205

pro Asn Asp val Ala

220

Lys Phe Ala Thr Gly

Gln

gcgggaccet
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgetag
gggcatacac
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

240

gggtatcggt
tggtecgecac

tcgetttgtc
cgaggaggca
aagcgttgaa
tgttttttte
catcatcaac
tgoticcaag
ggactacgat
tgatctggaa
tggcgaaccy
tgcgacgggt

Met Thr Asp Arg Leu Lys Ser Lys val Ala Ile val Thr Gly ggy Thr
5

60
120
180
240
300
360
420
480
540
600
660
720
759



Leu

Lys

LysS

Ser

65

Phe

Lys

val

Met

ser

1435

Gly

Lys

Thr

Arg

225

Ala

Gly

val

ser

50

Asp

Gly

Ser

Asn

Gly

Ala

Asp

Pro

Thr

210

Ile

Glu

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

<220>
<223>

Ile
val
35

Ile
Glu
Pro
val
Leu
115
Asn
Phe
val
Tyr
Leu
195
Arg

Cys

Phe

45

759
DNA
Artificial Sequence

Gly

20

Ile

Gly

Ala

val

Glu

100

Asp

LYS

va'l

Arg

Thr

va'l

val

Leu

Thr

Gly

Gly

Thr

85

ASp

Ser

Gly

Gly

Ile

165

val

Asp

Pro

Tyr

val
245

variant of L.

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Arg

Asp

Met

Leu

230

ASD

Ile

Arg

Asp

55

Thr

val

Thr

Phe

Ser

val

Leu

Gly

Ala

Gly

kefir

Ala

His

40

va'l

Lys

val

Thr

Phe

120

Ala

Thr

Lys

Asn

Glu

200

Ser

Gly

CX2-025_5T25
Asp Lys Phe val
25

Ala

Ile

Leuy

Asn

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

AsSp

Tyr

ASD

Arg

Phe

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

val

Phe

ASp

75

Ala

TTrp

Arg

ile

Ala

155

Ala

His

Glu

Glu

ser

235

Ala

Gly
val
60

Thr

Gly

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Page 36

Glu
Glu
45

Gin

Thr

Lys

Gly

Met

Thr

AsSp

Gly

Met

205

ASn

Phe

Glu

30

Lys

His

Glu

Ala

Leu

110

Ile

Ser

Ala

Cys

Cys

190

Met

Asp

Ala

Gly

Ala

ASp

Glu

val

95

Leu

Gin

Ser

ser

Ala

175

1le

Ser

val

Thr

Ala

Ala

Ala

80

Gln

Ser

Arg

Ile

LyS

160

Leu

Lys

Glin

Ala

Gly
240



<400> 45
atgaccgatc

ttagcaatcy
gcggatgtag
cagcacgatg
Ttcggeeccgy
gacactacca
ggcaccegtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<21il>

<21iZ2>
<213>

46
252
PRT

<220>
<223>

<400> 46

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaaty
tgggcattca
tcagtgggtt
gratcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgg

caaagtagce
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgea
tccgggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Seqguence

variant of L. kefir

CX2-025.5725

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgacgetgy
gcgetggatt
atcaagaccc
agaaccccta
gcatctgacy

gcacagtga

gcgggaccecet
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatag
tgggcgctag
gggcatacac
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

gggtatcggt
tggtegecac

tcgetttgtc
cgaggaggca
aagcgttgaa
tgttrtrttc
catcatcaat
tgcttecaag
ggactacgat
tgatgatgaa
tggcgaaccg
tgcgacgggt

met Thr Asp Arg Eeu
1

Leu Gly

val

Lys

ser
50

Lys

Ser
65

Asp
Phe Gly
ser

Lys

val Asn

Ile

val

35

Ile

Gly

Pro

val

Leu
115

Gly
20

Ile
Gly
Ala
va'l
Glu
100

ASD

Leu

Thr

Gly

Gly

Thr

83

ASp

Ser

Lys

Ala

Gly

Thr

Trp

70

The

Thr

val

ser

Ile

Arg

ASp

55

Thr

val

Thr

phe

Lys

Ala

His

40

val

Lys

val

Thr

Phe
120

val

Asp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

Ala 1le val

10

Lys pPhe val

Asp val Gly

va'l
60

Arg Phe

Phe Asp Thr

75

Asn Ala

90

Gly

Glu Trp His

Thr aArg Leu

Page 37

Thr

Glu

Glu

45

GIn

Thr

Gly

Glu

30

Lys

His

Giu

Ala

Leu

110

Ile

Gly
15

Gly
Ala
Asp
Glu
va'l
95

Leu

GIn

Thr

Ala

Ala

80

Ser

ser

Arg

60
120
180
240
300
360
420
480
540
600
660
720
759



CX2-025_5T725

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

Ser Gly phe val Gly Asp Pro Thr Leu Gly Ala

145 150 155

Gly Ala val Arg Ile Met Ser Lys Ser Ala Ala

165 170
Lys Asp Tyr Asp val Arg val Asn Thr val His
180 185
Thr Pro Leu val Asp Asp Asp Giu Gly Ala Glu
195 200

Arg Thr Arg Thr Pro Met Gly His Ile Gly Glu
210 215

Trp Ile Cys val Tyr Leu Ala Ser Asp Glu Ser

225 230 235

Ala Glu phe val val asp Gly Gly Tyr Thr Ala

245 250

<210> 47

<211> 759

<212> DNA

<213> Artificial sedquence

<220>

<223> variant of L. kefir

<400> 47

atgaccgatc gtctgaagag caaagtagcc atcgtaaccy

ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag

gcggatgrag gtgaaaaggc cgccaaatca atcggeggta

cagcacgatg catccgatga agcaggcetgy acgaaactgt

ttcggececcgg ttacgaccgt cgtgaacaat gcagggattg

gacactacca cggaggaatg gcacaaactg ctgtccgtta

ggcacccgic tgggcattca gegeatgaag aataaagget

atgagcagta tcagtgggtt cgtaggcgat ccgacgetgy

ggggcggtac gtatcatgtc gaaaagcgca gegetggartt

gtgcgtgtca acacagtaca tccgggctgt atcaagacce

ggtggggagg aaatgatgtc acagcgtacg agaaccccta

aatgacgtgg catggatctg tgtgtacctg gcatctgacg

gcagaatttg tggtcgacgg cgggtatacc gcacagtga

Asn
140

Met Ser

Tyr Thr Ala

Leu Asp Cys

Pro Gly Cys

Glu Met

205

Met

Pro Asn

220

ASp

Lys pPhe Ala

Gln

gcgggaccet
tagttattac
ctgatgttat
tegacaccac
cagtttccaa
atctggatag
tgggcgctag
gggcatacac
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

Page 38

Ser

Ser Lys

160

Ala
175

Leu

Ile Lys

Sar Gln -

val Ala

Thr Gly

gggtatcggt
tggtcgecac
tecgetttgte
cgaggaggea
aagcgttgaa
tgtttttttc
catcatcaat
tgcticcaag
ggactacgat
tgatctggaa
tggcgaaccy
tgcgacgggt

60
120
180
240
300
360
420
480
540
600
660
720
759



<210
<211>
<212>
<213>

<220>
<223>

<400>

48
252
PRT

Artificial Sequence

varijant of L.

48

Met Thr Asp Arg Leu
1 5

Leu

LYS

Lys

ser

65

Phe

LYsS

val

Met

ser

145

Gly

Lys

Thr

Arg

Gly

val

Ser

50

ASp

Gly

Ser

Asn

Lys

130

Gly

Ala

ASp

Pro

Thr
210

Tle

val

35

Ile

Glu

Pro

val

lLeu

115

Asn

Phe

val

Tyr

Leu

195

Arg

Gly

20

1le

Gly

Ala

val

Glu

100

ASp

Lys

val

Arg

Asp

val

Thr

Leu

Thr

Gly

Gly

Thr

85

Asp

sSer

Gly

Gly

Ile

165

val

ASp

Pro

kefir

LYS

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Arg

AsSp

Met

Ser

Ile

Arg

ASp

55

Thr

val

Thr

Phe

Gly

Pro

ser

val

Leu

Lys

Ala

His

40

val

Lys

val

Thr

phe

120

Ala

Thr

LyS

Asn

Glu

200

His

CX2-025_5725

val

Asp.

25

Ma

Ile

Leu

Asn

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

Ala

10

Lys

Asp

Arg

Phe

Asn

90

Gliu

Thr

Ile

Gly

Ala

170

val

Gly

Gly

ITe

Phe

val

Phe

ASp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

val

val

Gly

val

60

Thr

Gly

His

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro
220

pPage 39

Thr

Glu

Glu

45

Gln

Thr

Ile

Lys

Gly

Met

Thr

ASp

Gly

Met

205

Asnh

Gly
Glu
30

Lys
His
Glu
AT;
l.eu
110
Ile
Ser
Ala
Cys
Cys
190

Met

ASp

Gly

15

Gly

Ala

Asp

Glu

val

95

l.eu

GIn

Ser

Ser

Ala

175

Ite

Ser

val

The

Ala

Ala

80

Ser

ser

Arg

Ile

Lys

Leu

Lys

Ala



225

CX2-025_5T25

235

Trp Ile Ccys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala Thr Gly
230

Ala &lu Phe val val Asp Gly Gly Tyr Thr Ala Gln

<210> 49

<211> 759
<212> DNA
<213>

<220>
<223>

<400> 49
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggeeegy
gacactacca
ggcaccegtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210> 50

<211> 252
<212> PRT
<213>

<220>
<223>

<400> 50

245

varijant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaaty
tgggcattcea
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctyg

tggtcgacgg

Artificial Sequence

kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggetygg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggegat
gaaaagcgca
tccgggetgt
acagcgtacyg
tgtgtacctg

cgggtatacc

Artificial Sequence

variant of L. kefir

250

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtccgceta
aataaaggct
ccgacgetgg
gcgetggatt
atcaagacce
agaaccccta
gcatctgacy

gcacagtga

gcgggacect
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatag
tgggcgetag
gggcatacac
gcgcactgaa
cgctagtega
tgggecacat

aatcgaaatt

240

gggtatcggt
tggtegecac
tcgetttgrc
€gaggaggca
aagcgttgaa
tgttttttte
catcatcaat
tgcticcaag
ggactacgat
tgatgatgaa
tggcgaaccyg
tgcgacgggt

Met Thr Asp Arg Leu Lys Ser Lys val Ala Ile val Thr Gly ﬁgy Thr
1 5

10

Glu Gly Ala

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

tys val val Ile Thr Gly Arg jgs Ala asp val Gly ggu tys Ala Ala
35

Lys Ser Ile Gly Gly Thr Asp val Ile Arg Phe val GlIn His Asp Ala
50 55 60
Page 40

60
120
180
240
300
360
420
480
540
600
660
720
759



ser Glu

65

Asp

pPhe Gty Pro

Lys Ser val

Ala Asn Leu

115

Met Asn

Ser Gly Phe

145

cly Ala val

Lys Asp Tyr

Thr Pro Leu

195

Thr
210

Arg Arg

Trp 1le

225

Cys

Ala Glu Phe

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

51
759
DNA

<220>
<223> vari

<400> 51
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgatg

tteggeeeyg

Ala Gly T

7

Thr T
85

val

Glu
100

ASD
Asp Ser V
Lys Gly
va'l

Gly A

Ile ™
165

Arg

val A

Asp A

Thr Pro M

val Tyr L

2

val A
245

val

ant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga

tracgaccgt

Thr

leu

rp Thr

0

hr val
Thr
al phe
Gly
Pro
Ser
rg val
sp Asp
et
ey

30

sp Gly

Artificial Ssequence

kefir

Lys

val

Thr

Phe

120

Ala

Thr

Lys

AsSn

200

His

Ser

Gly

CX2-025_5T25

Leu Phe Asp Thr
75

Asn

Glu

105

Gly

sSer

Leu

ser

Thr

185

Gly

Ile

AsSp

Tyr

Asn
390

Glu
Thr
Ile
Gly
Ala
170

val

Gly

Glu

Thr
250

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Ser
235

Ala

caaagtagcc atcgtaaccg

tgtagaggdg ggtgcgaaag

cgccaaatca atcggcggta

agcaggctgg acgaaactgt

cgtgaacaat gcagggattg
Page 41

Thr Glu

cly Ile Ala

Leu
110

His Lys

Leu

Asn Ser

140

Tyr Thr Ala

Leu Asp Cys

Pro Gly Cys

190

Met
205

Met

Pro
220

Asn Asp

Lys Phe Ala

gcgggaccet
tagttattac
ctgatgttat
tcgacaccac

cagtttccaa

Ala
80

Glu

val
95

ser
Leu ser
Gln Arg
Ser Ile
ser

LYS

Ala
175

Leu

Ile Lys

Ser Gin

val

Thr

gggtatcggt
tggtcgecac
tcgetttgtc
cgaggaggca
aagcgttgaa

60
120
180
240
300



gacactacca
ggcaccegte
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

52
252
PRT

vari

<400> 52
Met Thr Asp
1

Leu Gly Ile

val
35

Lys val

Ser Ile

50

LysS

Ser Glu

65

Asp

Phe Gly Pro

Lys Ser val

val Asn Leu

115

Met Lys Asn

130

Sar Phe

145

cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctyg

tggtcgacgg

ant of L.

Arg Leu

Gly Leu

20

Ile Thr

Gly Gly

Ala Gly 7T

Lys

Ala

Gly

Thr

gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcegggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

kefir
Ser Lys
Ala

Ile

His
40

Arg

Asp val

55

Thr

rp LYS

70

Thr
85

val

Glhu
100

Asp
Asp Sser
Lys Gly

val Gly

Thr

Thr

val

Leu

val val

Thr

Thr

Phe
120

Phe

Ala

Lys

CX2-025_5725

ctgtccgtta
aataaaggct
ccgaagetgg
gegetggatt
atcaagaccce
agaaccccta
gcatctgacy

gcacagtga

Ala Ile

10

val

ASD Phe

25

LYS

Ala Asp val

Ile Arg Phe

Leu Phe Asp

75

Asn Ala

90

Asn

Glu Glu

105

Trp

Gly Thr Arg

Ser Iie Ile

Ala
155

Leu Gly

atctggatag
tgggcgctag
gggcatacac
gcgcactgaa
cgctggtcga
tgggccacaf

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly LYS

val Gln His

60

Thr Thr Glu

Gly Ala

His Leu

110

Leu Ile

Asn
140

Sar

Tyr Thr Ala

Page 42

tgttttttte
catcatcaat
tgcttecaag
ggactacgat
tgatgatgaa
tggcgaaccg
tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

Asp

Ala
80

Glu

val
95

Ser

Leu Ser

Gin Arg

Ser Ile

ser Lys

160

360
420
480
540
600
660
720
759



Gly Ala val

LYs Asp Tyr

Thr Pro Leu

195

Thr
210

Arg ATg

Trp Ile

225

Cys

Ala Glu Phe

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

<220>
<223> Vari

<400> 53
atgaccgatc

53
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggecegg
gacactacca
ggcacccgtc
argagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

54
252
PRT

vari

Ite
165

Arg
Asp val
val Asp
Thr

Pro

val Tyr

Met

Arg

ASp

Met

Leu

Ser Lys

val

ASnH

Glu
200

ASp

His

Ser

230

val
245

val

ant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg
tggtcgacyg

ant of L.

ASp

Gly Gly

Artificial Sequence

kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggcetgg
cgtgaacaat
gcacaaactg
gcgeatgaag
cgtaggcgat
gaaaagegea
tccgggetgt
acagcgtacyg
tgtgtacctg

cgggtatacc

artificial Sequence

kefir

CX2-025_5725

Ser Ala Ala
170

Thr val His

185

Gly Ala Glu

I7e Gly Glu

Ser
235

Asp

The Ala

250

Tyr

atcgtaaccg
ggtgcgaaag
atcggecggta
acgaaactgt
gcagggatig
ctgtccgtta
aataaaggct
ccgatgetgg
gcgetggatt
atcaagaccc
agaaccccta
gcatctgacy

gcacagtga

Leu Asp Cys

Pro Gly Cys

190

Glu Met

205

Met

Pro
220

Ash Asp

Lys Phe Ala

Gln

gcgggacect
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatag
tgggcgctag
gggcatacac
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

Page 43

Ala
175

Leu

Ile Lys

ser Gln

val ala

Thr Gly

240

gggtatcggt
tggtcgeeac
tcgetttgtc
cgaggaggea
aagcgttgaa
Tgttttitic
catcatcaat
tgcttecaag
ggactacgat
tgatgatgaa
tggcgaaccy

tgcgacgggt

60
120
180
240
300
360
420
480
540
600
660
720
758



<400>

54

Met Thr Asp
1

Leu

Lys

Lys

Ser

65

Phe

Lys

val

Met

Ser

145

Gly

Lys

Thr

Arg

225

Ala

Gly

val

Ser

50

Asp

Gly

Ser

Ash

Lys

Gly

Ala

Asp

Pro

Thr

210

Ile

Glu

<210>
<211>

Ile

val

35

Ile

Glu

Pro

val

l.eu

115

Asn

Phe

val

Tyr

L.eu

195

Arg

Cys

Phe

55
759

Arg

Gly

20

Ile

Gly

Ala

val

Glu

100

Asp

Lys

val

Arg

Thr

val

val

tLeu

l.eu

Thr

Gly

Gly

Thr

85

ASD

Ser

Gly

Gly

Ile

165

val

ASp

Pro

Tyr

val
245

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

va'l

Leu

Arg

Asp

Met

Leu

230

Asp

ser
Ile
Arg
Asp
55

Thr
val
Thr
Phe
Gly
Pro
ser

val

Asp

Gly

Lys

Ala

His

40

va'l

Lys

va'l

Thr

Phe

120

Ala

Met

LYS

Asn

Glu

200

His

Ser

Gly

CX2-025_5T25

val Ala Ite val

Asp

25

Ala

Ie

Leu

Asn

Glu

105

Gly

ser

Leu

Ser

Thr

185

Gly

Ile

Asp

Tyr

10

Lys

ASD

Arg

Phe

Asn

80

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Phe

val

Phe

Asp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

Ser

235

Ala

val

Gly

val

60

Thr

Gly

His

Leu

AsSh

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gln

Page 44

Thr
Glu
Glu
45

GlIn

Thr

Lys

Gly

Met

Thr

AsSp

Gly

Met

205

Asn

Phe

Gly

Glu

30

Lys

His

Glu

Ala

Leu

110

Ile

Ser

Ala

Cys

Cys

Met

ASp

Ala

Gly

15

Gly

Ala

Asp

Glu

val

95

Leu

Gin

Ser

ser

Ala

175

Tle

ser

va'l

Thr

Thr

Ala

Ala

Ala

Ala

80

ser

Ser

Arg

Ile

Lys

Ley

Lys

Gin

Ala

Gly



<21Z2>
<213>

<220>
<223>

DNA

<400> 55
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggecegyg
gacactacca
ggcacccgtc
atgagcagta
ggggcggrac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttyg
<210>
<211>
<212>
<213>

<220>
<223>

<4060>

>6
252
PRT

56

Met Thr Asp
1

Leu Gly Ifle

val
35

Lys val

Ser Ile

50

Lys

Ser Glu

65

Asp

phe Gly Pro

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
tracgaccgt
Ctggaggaatyg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

Arg Leu
5

Gly Leu

20

Ile Thr

Gly Gly
Ala

Gly

Thr
85

val

Lys

Ala

Gly

Thr

Trp

70

Thr

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggetgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgea
tccgggetgt
acagcgtacy
tgtgtacctg

cgggtatacc

Artificial Sequence

variant of L. kefir

Ser Lys

Ala

Ile

His
40

Arg

Asp val

55

Thr Lys

val val

val

ASp

25

Ala

Ile

Leu

ASn

CX2~025_5T25

atcgtaaccg
ggtgcgaaag
atcggegota
acgaaactgt
gcagggatta
ctgtccgtta
aataaaggct
ccgacgctyg
gcgotggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

Ala Ile

10

Lys Phe

Asp val

Arg Phe

Phe Asp

75

Asn Ala

Q0

pPage 45

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
gtgttcaaaa
atctggatag
tgggcgetag
gggcatacac
gcgeactgaa
cgctggtcga
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly LYs

val G¢In His

60

Thr Thr Glu

Gly 1le Ser

gggtatcggt
tggtcgecac

Tegetttgtce
cgaggaggca
aagcgttgaa
tgtttttttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccg

tgcgacgyggt

Gly Thr

15

Gly ala

Ala Ala

AsSp

Ala
80

Glu

val G1n

95

60
120
180
240
300
360
420
480
540
600
660
720
759



Lys Ser val

val Leu

115

Asn

Met Lys Asn

Ser Phe

145

Gly

Gly Ala val

Lys Asp Tyr

Thr Pro Leu

195

Thr
210

Arg Arg

Trp Ile

225

cys

Ala Glu pPhe

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

<220>
<223>

57
759
DNA

<400> 57
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggcocegyg
gacactacca
ggcaccegte
atgagcagta
ggggcggtac
gtgcgtgtca

Glu
100

ASD
Asp Ser
Lys Gly
val

Gly

Ile
165

Arg
Asp val
val Asp
Thr

Pro

val Tyr

Thr

va'l

Leu

Asp

Met

Arg

ASp

Met

LLeu

Thr Thr

Phe
120

Phe
Gly Ala
Pro Thr
ser Lys
val

Asn

Glu
200

ASD

His

Ser

230

val
245

val

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgic

acacagtaca

Asp

Gly Gly

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgea

tecggoctgt

CX2-025_ST25

Glu Glu Trp
105

Gly Thr Arg

ser Ile Ile

Ala
155

Leu Gly

Ala Ala

170

Ser

Thr val His

185

Gly Ala Glu

ITe Gly Glu

Glu Ser

235

Asp

Thr Ala

250

Tyr

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtcegtta
aataaaggcet
ccgacgetgg
gcgctggatt

atcaagaccc

H1s Leu

110

l.eu Ile

Asn
140

Met Ser

Tyr Thr Ala

Leu Asp Cys

Pro Gly Cys

190

Glu Met

205

Met

Pro Asn

220

Asp

Lys Phe Ala

Gin

gcgggacccet
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatag
tgggcgetag
gggcatacac
gcgeactgaa

agctggtcga

Page 46

Leu Ser

Gin Arg

ser Ile

Ser Lys

160

Ala
175

l.eu

Ile Lys

ser Gin

val Ala

Thr Gly

gggtatcggt
tggtegecac
tcgctttgte
cgaggaggca
aagcgttgaa
tgttittttc
catcatcaat
tgcttecaag
ggactacgat

tgatgatgaa

60
120
180
240
300
360
420
480
540
600



CX2-025_ST25
ggtgctgagg aaatgatgtc acagcgracg agaacccecta tgggecacat tggegaaccg 660
aatgacgtgg catggatctg tgtgtacctg gcatctgacg aatcgaaatt tgcgacgggt 720
gcagaatttg tggtcgacgg cgggtatacc gcacagtga 759
<210> 58
<211> 252
<212> PRT
<213> Artificial sequence

<220>
<223> Variant of L. kefir

<400> 58
Met Thr Asp Arg iLeu Lys Ser Lys val Ala Ile val Thr Gly Gly Thr
1 5 10 15

Leu Gly Ile Gly Leu Ala ITe Ala %sp Lys Phe val Glu Ggu Gly Ala
20 5 3

Lys val val Ile Thr Gly Arg Has Ala Asp val Gly G;u Lys Ala Ala
35 4 4

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

ser Asp Glu Ala Gly Trp Thr Lys Leu Phe Asp Thr Thr Glu Glu Ala
65 70 75 80

Phe Gly Pro val Thr Thr val val Asn Asn Ala Gly ITe Ala val Sser
85 90 95

tys Ser val Glu Asp Thr Thr Thr Glu Glu Trp His Lys Leu Leu Ser
100 105 110

val Asn Leu Asp Ser val Phe Phe Gly Thr Arg teu Gly Ile 6In Arg
115 120 125

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

ser Giy Phe val Gly Asp Pro Thr Leu Gly Ala Tyr Thr 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

Thr GIn Leu val Asp Asp Asp Glu Gly Ala Glu Glu Met Met Ser Gin
195 200 205
pPage 47



CX2-025_ST25

Arg Thr Arg Thr Pro Met Gly His Ile Gly Glu

210

215

Trp Ile Cys val Tyr Egg Ala Ser Asp Glu Ser

225

Ala Glu Phe val v

<210> 59

<211> 759
«212> DNA
<213>

<220>
<223>

<400> 59
atgaccgatc

ttggcaatcy
gcggatgrag
cagcacgaty
ttcggeccyy
gacactacca
ggcaccegte
atgagcagra
ggggcggtac
gtgcgtgtca
ggtgctgagyg
aatgacgtagg
gcagaatttyg
<210> 60

<211> 252
<Z212> PRT
<213>

<220>
<223>

<400> 60

Met Thr Asp Arg Leu Lys Ser Lys val A
1 -5

245

variant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtygggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacygy

Artificial Sequence

kefir

caaagtagcce
tgtagaggag
cgccaaatca
agcaggetgy
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgea
tccgggotgt
acagcgtacg
tgtgtaccty

cgggtatacc

artificial Sequence

variant of L. kefir

235

al Asp Gly Gly Tyr Thr Ala

250

atcgtaaccg
ggtgcgaaag
atcggcggta
acgaaactgt
gcagggatta
ctgtccgtta
aataaaggct
ccgaagetgy
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacyg

gcacagtga

10

Prg Asn Asp val Ala

220

Lys Phe Ala Thr Gly

Gin

gcgggaccet
tagttattac
ctgatgttat
tecgacaccac
gtgttcagaa
atctggatag
tgggcgetag
gggcatacac
gcgcactgaa
cgciggicga
tgggccacat

aatcgaaatt

240

gggtatcggt
tggtcgecac
tecgetttgtce
cgaggaggca
aagcgttgaa
tgtttttttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccg

tgcgacgggt

Ta Ile val Thr Gly ggy Thr

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

Page 48

60
120
180
240
300
360
420
480
540
600
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759



Cx2-025_5T25
Lys val ga] Ile Thr Gly Arg Hgs Ala Asp val Gly Glu Lys Ala Ala
5 4 45 .

Lys Ser Ile Gly Gly Thr Asp val Ile Arg pPhe val Gln His Asp Ala
50 - 55 60

ser Asp Glu Ala Gly Trp Thr Lys Leu Phe Asp Thr Thr Glu Glu Ala
65 70 75 80

phe Gly Pro val Thr Thr val val Asn Asn Ala Gly Ile ser val Gln
85 S0 a5

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

val Asn Leu Asp Ser 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

ser Gly Phe val Gly Asp Pro Lys Leu Gly Ala Tyr Thr 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

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

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

Trp I'le 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 Gln

245 250
<210> 61
<211> 759
<21Z2> DNA
<213> Artificial sequence
<220>
<223> variant of L. kefir
<400> 61
atgaccgatc gtctgaagag caaagtagcc atcgtaaccg gcgggaccct gggtatcggt 60
trggcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagttattac tggtcgecac 120

Page 49



gcggatg
cagcacy
ttcggce
gacacta
ggcaccc
atgagca
999g9cgy
gtgcgtyg
ggtgctg
aatgacyg
gcagaat
<210>

<211>

<2125

<213>

<220>
<223>

<400>
1

Leu Gly

Lys val

Lys ser

50

Ser Asp

65

Phe Gly

Lys Ser

val Asn

Met Lys

tag
atg
cgg
cca
gtc
gta
tac
tca
agg
tgg
ttg
62

252
PRT

gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

Artificial Seguence

variant of L. kefir

62

Ile

val

35

Ile

Glu

Pro

val

Leu

115

Asn

Gly
20

Ile
Gly
Ala
val
Glu
100

ASp

Lys

Met Thr Asp Arg Leu
5

Leu

Thr

Gly

Gly

Thr

85

ASD

Ser

Gly

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Ser

Ile

Arg

ASp

55

Thr

val

Thr

Phe

Gly

cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgea
tccgggotgt
acagcgtacg
tgtgtacctg

cgggtatacc

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

(X2-025_5T25

atcggeggta
acgaaactgt
gcagggatta
ctgtecgtta
aataaaggct
ccgatgetgg
gcgctggatt
atcaagacec
agaaccccta

gcatctgacg

gcacagtga

val

Asp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

ser

Ala Tle val
10

Lys Phe val
Asp val Gly

Arg Phe vall
60

Phe Asp Thr
75

Asn Ala Gly
90

Glu Trp His
Thr Arg Leu

Ile 1le Asn
140
page 50

Thr

Glu

Glu

45

Gin

Thr

ctgatgttat
tcgacaccac
gtgttcagaa
atctggatag
tgggcgctag
gggcatacac
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

Gly

Glu

30

Lys

His

Glu

Ser

l.eu

110

Ile

Ser

tcgetttgte
cgaggaggea
aagcgtrgaa
tgtttittic
catcatcaat
tgcttecaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

Gly

15

Gly

Ala

ASp

Glu

val

95

Leu

GIn

ser

Thr

ala

Ala

Ala

Ala

80

Gln

ser

Arg

180
240
300
360
420
480
540
6006
660
720
759



Cx2-025_S8725

Ser Lys

160

Ala
175

Leu

ITe Lys

Ser Gln

val Ala

Thr Gly

240

gggtatcggt
tggicgceac

tcgettigte
cgaggaggcea
aagcgttgaa
tgttttttte
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccg
tgcgacggyt

Ser Gly Phe val Gly Asp Pro Met Leu Gly Ala Tyr Thr Ala
145 150 155
Gly Ala val Arg Ile Met Ser Lys Ser Ala Ala Leu Asp Cys
165 170

Lys Asp Tyr Asp val Arg val Asn Thr val His Pro Gly Cys

180 185 190
Thr Pro Leu val Asp Asp Asp Glu Gly Ala Glu Glu Met Met

195 200 205
Arg Thr Arg Thr Pro Met Gly His Ile Gly Glu Pro Asn Asp
210 215 220
Trp Ile Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala
225 230 235
Ala Giu Phe val val Asp Gly Gly Tyr Thr Ala Gin
245 250

<210> 63
<211> 759
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of L. kefir
<400> 63
atgaccgatc gtctgaagag caaagtagcc atcgtaaccyg gcgggaccct
ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagttattac
gcggatgtag gtgaaaaggce cgccaaatca atcggeggta ctgatgttat
cagcacgatg catccgatga agcaggctgg acgaaactgt tcgacaccac
ttcggecegyg ttacgaccgt cgtgaacaat gcagggattg cagtttccaa
gacactacca cggaggaatg gcacaaactg ctgtccgtta atctggatag
ggcacccgtc tgggecattca gegeatgaag aataaaggct tgggegcetag
atgagcagta tcagtgggct ggtaggcgat ccgatgetgg gggeatacac
ggggcggtac gtatcatgic gaaaagcgea gegctggatt gegcactgaa
grgegtgtca acacagtaca tccgggetgt atcaagacce cgcetggtcga
ggtgctgagg aaatgatgic acagcgtacg agaaccccta tgggecacat
aatgacgtgg catggatctg tgtgtacctg gcatctgacg aatcgaaatt
gcagaatttg tggtcgacgg cgggtatace gcacagtga
<210> 64
<211> 252

Page 51

60
120
180
240
300
360
420
480
540
600
660
720
759



<212>
<213>

«<220>
<223>

<400>

1

Leu

LYysS

LYys

Ser

65

Phe

Lys

val

Met

Ser

145

Gly

LYS

Thr

Arg

Gly

val

Ser

50

Asp

Gly

Ser

Asn

Lys

Gly

Ala

AsSp

Pro

Thr

210

Ile

PRT

Artificial sequence

variant of L. kefir

64

Ile

val

35

Ile

Glu

Pro

val

Ley

115

Asn

Leu

val

Tyr

L.eu

195

Arg

Cys

Gly

20

Ile

Gly

Ala

val

Glu

100

ASp

LYS

val

Arg

180

val

Thr

val

Met Thr Asp Arg Leu
5

Leu

Thr

Gly

Gly

Thr

85

ASp

Ser

Gly

Gly

Ite

165

val

Asp

Pro

Tyr

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Arg

ASp

Met

Leu
230

Ser

Ile

Arg

Asp

55

Thr

val

Thr

rhe

Ser

val

Asp

Lys

Ala

His

40

val

LYS

val

Thr

Phe

120

Ala

Met

Lys

ASn

Glu

200

His

ser

CX2-025.5725

val

ASp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

ser

leu

ser

Thr

185

Gly

Ite

Asp

Ala

10

LyS

Asp

Arg

pPhe

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Gliu

Ile
Phe
val
Phe
Asp
75

Ala
Trp
Arg
Ile
Ala
155
Ala
His
Glu

Glu

ser
235

val

val

Gly

val

60

Thr

Gly

His

Leu

AST

140

Tyr

Leu

Pro

Glu

Pro

220

LYS

Page 57

Thr

Glu

Glu

45

GIn

Thr

Ile

LYS

Thr

Asp

Gly

Met

205

Asn

Phe

Gly

Glu

30

Lys

His

Glu

Ala

Leuy

110

Ile

ser

Ala

Cys

Cys

Met

ASp

Ala

Gly

15

Gly

Ala

AsSp

Glu

val

95

Leu

Gin

ser

ser

Ala

175

Ile

Ser

val

Thr

Thr

Ala

Ala

Ala

Ala

80

Ser

ser

Arg

Ile

Lys

Leu

LYS

Gln

Ala

Gly



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

<220>
<223>

<400> 65
atgaccgatc

65
759
DNA

ttggcaatcy
gcggatgtag
cagcacgatg
ttcggeccgy
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatityg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

66
252
PRT

vari
66
Met Thr Asp
1

Leu Gly Ile

val val
35

Lys

Ser Ile
50

Lys

Ser
65

Asp Glu

245

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctyg

tggtcgacgg

ant of L.
Arg Leu
5
Gly Leu
20
Ile Thr
Gly Gly

Ala Gly

Lys Ser

Ala Ile

Gly Arg

Thr Asp

Trp Thr
70

Artificial sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgcea
tcecgggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

kefir

Lys

Ala

His
40

val
55

LYS

val

ASp

25

Ala

Ile

ey

Cx2-025_57T25
Ala G¢lu phe val val Asp Gly Gly Tyr Thr Ala GiIn

250

atcgtaaccg
ggtgcgaaag
atcggcggta
acgaaactgt
gcagggattg
ctgtcegtta
aataaaggct
ccgatgetgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

Ala Ite
10

Lys Phe
Asp val

Arg Phe

Phe Asp
75

gegggacceet
tagttattac
ctgatgttat
tcgacaccac
cagttaataa
atctggatag
tgggcgetag
gggcatacac
gegeactgaa
cgctggtcga
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val G1n His

60

Thr Thr Glu

Page 53

gggtatcggt
tggtcgecac

tcgottgte
cgaggaggcea
aagcgttgaa
tgttittitc
catcatcaat
tgcttecaay
ggactacgat
tgatgatgaa
tggcgaaccey
tgcgacyggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

Asp

Ala
80

Glu

60
120
180
240
300
360
420
480
540
600
660
720
759



Phe Gly Pro

Lys Ser val

val Asn Leu

115

Met Asn

Ser Phe

145

Gly

Gly Ala val

Lys Asp Tyr

Thr Pro Leu

195

Thr
210

Arg Arg

Ile Cys

Glu Phe

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

67
759
DNA

<220>
<223> Vvari

<400> 67
atgaccgatc

ttggcaatcy
gcggatgtag
cagcacgatg
ttcggoccgg
gacactacca

ggcacccogtc

Thr Thr

85

val

Glu Thr

100

ASp

Asp Ser val

Lys Gly Leu

val

Gly

Ile
165

Arg

val Arg

ASp ASD

Thr Pro Met

val Leu

230

Tyr

val
245

val Asp

ant of L.

val

Thr

Phe

Gly

Pro

Ser

val

Asp

Gly

Artificial Seauence

kefir

val

Thr

Phe

120

Ala

Met

Lys

AsSn

Glu

200

His

Ser

Gly

CX2-025_57T25

Asn Asn Ala Gly

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

ASp

Tyr

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Trp
Arg
Ile
Ala
155
Ala
His
Glu
Glu
Ser

235

Ala

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg

gcgcatgaag

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtccgtta

aataaaggct

Tle Ala

His Lys Leu

110

Leu Gly Ile

Asn
140

Met Ser

Tyr Thr Ala

Leu Asp Cys

Pro Gly

Glu Met

205

Pro Asn

220

Asp

Lys Phe Ala

gcgggacccet
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa

atctggatag

tgggcgetag

Page 54

val
95

Asn

Ley Ser

Gln Arg

Ser

Ser Lys

160

Ala
175

lL.eu

Ile Lys

Ser Gln

val Ala

Thr Gly

240

gggtatcyggt
tggtegecac
tcgotttgte
cgaggaggca
aagcgttgaa
tgrrrtrrte

catcatcaat

60
120
180
240
300
360
420



atgagcagta
ggggcggtac
gtgcgtgtca
ggrgctgagg
aatgacgtgg

gcagaatttg

tcagtygggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

cgtaggegat
gaaaagcgcea
tccgggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

CX2-025_5T25

ccgatgetgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacy

gcacagtga

gggcatacac
gcgcactgaa
ggctggtega
tgggccacat

aatcgaaatt

tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccg

tgcgacgggt

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

<220>
<223>

<400>

1

Leu

Lys

Lys

Ser

65

phe

LYyS

vai

Met

Ser

145

Gly

Gly

val

Ser

50

Asp

Gly

ser

AsSn

Gly

Ala

68
252
PRT

68

Ile

val

35

Ile

Glu

Pro

val

Leu

115

Asn

Phe

val

Gly

20

ITe

Gly

Ala

val

Giu

100

Asp

Lys

val

Arg

Met Thr Asp Arg Leu
5

L.eu

Thr

Gly

Gly

Thr

85

Asp

Ser

Gly

Gly

Iie
165

Artificial Sequence

variant of L. kefir

Lys Ser

Ala 1Ile

Gly Arg

Thr Asp

55

Trp Thr

70

Thr val

Thr Thr
val Phe
Leu Gly

Pro

Ser

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Met

Lys

val

Asp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

Ser

Leu

Ser

Ala

10

Lys

AsSp

Arg

Phe

ASn

90

Glu

Thr

Ile

Gly

Ala
170

Ile

Phe

val

Phe

Asp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

val

val

Gly

val

60

Thr

Gly

His

Leu

Asn

140

Tyr

Leu

Page 55

Thr

GTu

Glu

45

Gln

Thr

Ile

Lys

Met

Thr

ASD

Gly

Glu

30

LysS

His

Glu

Ala

Leu

110

Ile

ser

Ala

Cys

Gly

15

Gly

Ala

ASp

Glu

val

95

Leu

Gin

Ser

Ser

Ala
175

Thr

Ala

Ala

Ala

Ala

80

Ser

Ser

Arg

Ile

Lys

160

Leu

480
540
600
660
720
759



Lys Asp Tyr

Thr Arg Leu

195

Arg Thr Arg

210

Trp Ile Cys

Ala Glu pPhe

<210>
<211>
<212>
<213

<220>
<223>

<400> 69
atgaccgatc

69
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggeceyy
gacactacca
ggcacccegre
atgagcagta
ggggcggtac
gtgcgtgica
ggtgctgagg
aatgacgtag
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

70
252
PRT

vari

70

1

val

ASD

Thr

Pro

val Tyr

Arg

AsSp

MetT

Leu

val Asn

Glu
200

ASp
His

Gly

Ala Ser

230

val
245

val

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgogtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgy

ant of L.

ASp

Gly Gly

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggetgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tccgggetge
acagcgtacg
tgtgtacctg

cgggtatacc

artificial sequence

kefir

Met Thr Asp Arg %eu Lys Ser Lys val ?

CX2-025_5T25
Thr val His Pro Gly ng ITe Lys
1

185

Gly Ala Glu

Glu

Ile Gly

ser
235

Asp Glu

Tyr Thr Ala

250

atcgtaaceg
ggtgcgaaag
atcggcggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgatgctgg
gcgcetggartt
atcaagaccce
agaaccccta
gcatctgacy

gcacagtga

Glu Met Met Ser Gln

205

Pro Asn Asp val Ala

220

tys phe Ala Thr Gly

GIn

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgetag
gggcatacac

gcgcactgaa

cgctggtega’

tgggccacat

aatcgaaatt

Page 56

240

gggtatcggt
tggtcgecac

tcgectrtgtc
cgaggaggcea
aagcgttgaa
tgtttttttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

Ta Ile val Tthr Gly Gly Thr
0 15

60
120
180
240
300
360
420
480
540
600
660
720
759



Leu

Lys

Lys

ser

65

Phe

LYS

val

Met

Ser

145

Gly

Lys

Thr

Arg

Trp

225

Ala

Gly

val

sey

50

ASp

Gly

Ser

Asn

Lys

Gly

ATa

ASp

Pro

Thr

210

Ile

Glu

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

<220>

Ile

val

35

Ile

Glu

Pro

val

teu

115

Asn

Phe

val

Tyr

Leu

195

Arg

Cys

Phe

71
759
DNA

Gly

20

Ile

Gly

Ala

val

Glu

100

ASp

Lys

val

Arg

Asp

val

Thr

val

val

Ley

Thr

Gly

Gly

Thr

85

Asp

Ser

Gly

Gly

Ile

165

val

Asp

Pro

Tvr

val
245

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Arg

AsSp

Met

Leu

230

Asp

Ile

Arg

ASp

55

Thr

val

Thr

Phe

ser

val

Asp

Gly

Ala

Artificial sequence

Ala

His

40

val

LYS

val

Thr

Phe

120

Ala

Met

LysS

Asn

Glu

200

His

Ser

y Gly

CX2-025_58T725

Asp Lys Phe val
25

ala

Ile

l.eu

Asn

Glu

105

Gly

Ser

lLeu

ser

Thr

185

Gly

Ile

ASD

Tyr

AsSp

Arg

Phe

Ash

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Gluy

Thr
250

val

Phe

Asp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

Ser

235

Ala

Gly

val

60

Thr

Gly

His

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Page 57

Glu

Glu

45

GlIn

Thr

Ile

Lys

Gly

Met

Thr

ASp

Gly

Met

205

Asn

Phe

Glu

30

Lys

His

Glu

Ala

Leu

110

Ile

Ser

Ala

Ccys

Cys

Met

ASp

Ala

Gly

Ala

AsSp

Glu

val

95

Leu

Glin

Ser

Ser

Ala

175

Ile

Ser

val

Thr

Ala

Ala

Ala

Ala

30

Ser

Arg

Tle

Lys

Leu

Lys

Ala

Gly



<223> vari

<400> 71
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgatg
.ttcggcccgg
gacactacca
ggcacccgtc
atgagcagta
ggggcggtrac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

72
252
PRT

vari
72
Met Thr Asp
1

Leu Gly Ile

val
35

Lys val

Ser Ile

50

Lys

Ser Glu

65

ASp

phe Gly Pro

Lys ser val

ant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtggott
gtatcatgtc
acacagtaca
aaatgatgtc
catggarctg
tggicgacgg

ant of L.
Leuy

Arg

Gly
20

Leu
Ite Thr
Gly Gly
Ala

Gly

Thr
85

val

Glu
100

Asp

LYS

Ala

Gly

Thr

Trp

70

Thr

Thr

kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgecatgaag
cgtaggcgat
gaaaagcgca
tcegggetgt
acagcgtacg
tgtgtacctyg

cgggtatacc

Artificial Seguence

kefir

Ser Lys

Ala

Ile

His
40

Arg

Asp val

55

Thr Lys

val

val

Thr Thr

CX2-025..5725

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgteegtta
aataaaggct
ccgatgetgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

Ala Ile

10

val

Asp Phe

25

Lys

Ala Asp val

Ile Arg Phe

Leu Phe Asp

75

Asn Asn Ala

80

Glu Glu

105

Trp

gcgggacect
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgcetag
gggcatacac
gcgeactgaa
ggctggtcga
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val GIn His

60

Thr Thr Glu

Gly 1le Ala

Leu
116

His Lys

Page 58

gggtatcggt
tggtcgecac

tcgctttgtc
cgaggaggea
aagcgttgaa
tgtrrttitc
catcatcaat
tgctrtecaag
ggactacgat
tgatgatgaa
tggcgaaccg
tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala

ASp

Ala
80

Glu

val G1n

95

Leu Ser

60
120
180
240
300
360
420
480
540
600
660
720
759



CXx2-025_87T25

val Asn Leu Asp Ser val Phe phe Gly Thr Arg Leu Gly Ile
115 120 125
Met Lys Asn Lys Gly Leu Gly Ala Ser Ile Ile Asn Met Ser
130 135 140
ser Gly Phe val Gly Asp Pro Met Leu Gly Ala Tyr Thr Ala
145 150 155
Gly Ala val Arg Ile Met Ser Lys Ser Ala Ala Leu Asp Cys
165 170
Lys Asp Tyr Asp val Arg val Asn Thr val His Pro Gly Cys
180 185 190
Thr Arg Leu val Asp Asp Asp Glu Gly Ala Glu Glu Met Met
195 200 205
Arg Thr Arg Thr Pro Met Gly His ITe Gly Glu Pro Asn Asp
210 215 220
Trp Ile Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala
225 230 235
Ala Glu phe val val Asp Gly Gly Tyr Thr Ala GIn
245 250
<23i0> 73
<211> 759
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of L. kefir
<400> 73
atgaccgatc gtctgaagag caaagtagcc atcgtaaccg gcegggaccct
tiggcaatcg ccgataaart tgtagaggag ggtgcgaaag tagttattac
gcggatgtag gtgaaaaggc cgccaaatca atcggcggta ctgatgttat
cagcacgatyg catccgatga agcaggctgg acgaaactgt tcgacaccac
ttCcggeecgyg ttacgaccgt cgtgaacaat gcagggattg cagttactaa
gacactacca cggaggaatg gcacaaactg ctgtccgtta atctggatag
ggcacccgtc tgggeattca gcgceatgaag aataaaggct tgggcgcetag
atgagcagta tcagtgggtt cgtaggcgat ccgatgctgg gggcatacac
ggggcggtac gtatcatgtc gaaaagcgca gegetggatt gegcactgaa
grtgcgtgtca acacagraca itccgggctgt atcaagacce ggetggtcega
ggtgetgagyg aaatgatgtc acagecgtacg agaaccccta tgggecacat
aatgacgtgy catggatctg tgtgtacctg gcatctgacg aatcgaaatt

Page 59

Gln Arg

ser Ile

Ser Lys

160

Ala
175

Leyu

Ile Lys

Ser Gln

val Ala

Thr Gly

gggtatcggt
tggtcgecac

tegetttgte
cgaggaggca
aagcgttgaa
tgttttttec
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

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



CX2-025.5725

gcagaatrttg tggtcgacgy cgggtatacc gcacagtga 759

<210> 74

<211> 252

<212> PRT

<213> Artificial sequence

<220>
<223> variant of L. kefir

<400> 74

Met Thr Asp Arg Leu Lys Ser Lys val iga Ile val Thr Gly Gly Thr
1 5 15

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

Lys val val Ile Thr Gly Arg 265 Ala Asp val Gly Glu Lys Ala Ala
35 45

Lys Ser Ile Gly Gly Thr Asp val Ile Arg phe g81 Gln His Asp Ala
50 55

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

phe Gly Pro val Thr Thr val val Asn gén Ala Gly Ile Ala val Thr
85 95

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

val Asn Leu Asp Ser val Phe Phe Gly Thr Arg Leu Gly Ile GIn Arg
115 120 125

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

ser Gly Phe val Gly Asp Pro Met Leu Gly Ala Tyr Thr 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

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

Arg Thr Arg Thr Pro mMet Gly His ITe Gly Glu Pro Asn Asp val Ala
2160 215 220
Page 60



225

CX2-025.5725

235

Trp Ile Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala Thr Gly
230

Ala Glu phe val val Asp Gly Gly Tyr Thr Ala GlIn
245

<210> 75

<211> 759
<212> DHNA
<213>

<220>
<223>

<400> 75
atgaccgatc

ttggcaatcg
gcggatygtag
cagcacgatg
ttcggeecag
gacactacca
ggcaccegic
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtogg
gcagaattty
S 1%
<212> PRT
<213>

<220
<223>

<400> 76

1

gtctgaagag
¢ccactaaatt
gtgaaaaggce
catccgatga
ttacgaccgt
cggaggaatyg
tgggcattea
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

Artificial Sequence

variant of L. kefir

caaagtagcec
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgea
tccgggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

variant of L. kefir

250

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggcet
ccgatgetgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacyg

gcacagtga

10

gcgggaccect
tagttattac
ctgatrgrtat
tcaacaccac
cagttcagaa
atctggatag
tgggcgetag
gggcatacac
gcgeactgaa
gcctggtcga
tgggccacat

aatcgaaatt

240

gggtatcggt
tggtcgeeac

tcgctttgte
cgaggaggca
aagecgttgaa
tgttttittc
catcatcaat
tgcttecaag
ggactacgat
tgatgatgaa
tggcygaaccy
tgcgacgggt

Met Thr Asp Arg Leu Lys Ser Lys val Ala Ile val Thr Gly géy Thr
5

Leu Gly Ile Gly Leu Ala Ile Ala Thr Lys Phe val Glu Glu Gly Ala
20 25 30

tys val val 1le Thr Gly Arg His Ala Asp val Gly Glu Lys Ala Ala
35 40 45

Page 61

60
120
180
240
300
360
420
480
540
600
660
720
759



Lys

Ser

65

Phe

Lys

val

Met

ser

145

Gly

LYyS

Thr

Arg

ser

50

ASp

Gly

Ser

Asn

Gly

Ala

Asp

Arg

Thr

210

Ile

Glu

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

<220>
<223>

<400>
atgaccgatc gtctgaagag caaagtagcc atcgtaaccg

Ile

Glu

Pro

val

Leu

115

Asn

Phe

val

Tyr

Leu

195

Arg

Cys

Phe

77
759
DNA

Gly

Ala

val

Glu

100

AsSp

Lys

val

Arg

Thr

val

val

Gly

Gly

Thr

85

Asp

Ser

Gly

Gly

Ile

165

val

Asp

Pro

Tyr

val
245

Thr

Trp

70

Thr

Thr

val

Leu

150

Met

Arg

Asp

Met

Leu

230

ASD

Asp

55

Thr

val

Thr

Phe

Gly

Pro

ser

val

Asp

Gly

Artificial Seguence

variant of L. kefir

77

Lys

val

Thr

Phe

120

Ala

Met

Lys

Asnh

Glu

200

His

Ser

Gly

CX2-025_5T25
val Ile Arg Phe val GlIn His Asp Ala

l.eu

Asnh

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ite

ASp

Tyr

rhe

Asn

90

Glu

Thr

I'le

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Asn

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

Ser

235

Ala

ttggcaatcy ccgataaatt tgtagaggag ggtgcgaaag

gcggatgtag gtgaaaagge cgccaaatca atcggeggta

cagcacgatg catccgatga agcaggetgg acgaaactgt
Page 62

60

Thr Thr Glu Glu Ala
80

Gly ITe Ala val Gln
95

His Lys Leu Leu Ser
110

Leu Gly Ile GIn Arg

Asn Met Ser Ser Ile
140 |

Tyr Thr Ala Ser Lys
160

Leu Asp Cys Ala Leu
175

Pro Gly Cys Ile Lys

Glu Met Met Ser Gln
205

Pro Asn Asp val Ala
220

L.ys phe Ala Thr Gly

Gln

gcgggaccet gggtatceggt
tagttattac tggtcgccac

ctgatgttat tcgctttgtc

t¢gacaccac cgaggaggca

60
120
180
240



CX2-025_5725

aagcegttgaa
tgrrtrrrte
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccg

tgcgacgggt

ttcggeecgg ttacgaccegt cgtgaacaat gcagggattg cagttcagaa

gacactacca cggaggaatg gcacaaactg ctgtccgtta atctggatag

ggcaccegtc tgggcattca gcgcatgaag aataaaggct tgggcgetag

atgagcagta tcagtgggtt cgtaggcgat ccgatgetgg gggcatacaa

ggagceggtac gtatcatgtc gaaaagcegea gegcetggatt gegcactgaa

gtgcgtgtca acacagtaca tccgggetgt atcaagacce cgetggtcga

ggtgctgagg aaatgatgtc acagcgtacg agaaccccta tgggecacat

aatgacgtgg catggatctg tgtgtacctg gcatctgacg aatcgaaatt

gcagaatttg tggtcgacgg cgggtatacc gcacagtga

<210> 78

<211> 252

<212> PRT

<213> Artificial Seguence

<220>

<223> variant of L. kefir

<400> 78

Met Thr Asp Arg Leu Lys Ser tys val Ala Ile val Thr Gly

1 5 10

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

Lys val val Ile Thr Gly Arg His Ala Asp val Gly Glu Lys

35 40 45
Lys Ser 1le Gly Gly Thr Asp val Ile Arg Phe val Gin His
50 55 60

Ser asp Glu Ala Gly Trp Thr Lys Leu Phe Asp Thr Thr Giu

65 70 75

Pphe Gly Pro val Thr Thr val val Asn Asn Ala Gly Ile Ala

85 90

Lys ser val Glu Asp Thr Thr Thr Glu Glu Trp His Lys Leu
160 105 110

val Asn Leu Asp Ser val Phe Phe Gly Thr Arg Leu Gly Ile

115 120 125
Met Lys Asn Lys Gly Leu Gly Ala Ser Ile Ile Asn Met Ser
130 133 140
ser Gly phe val Gly Asp Pro Met Leu Gly Ala Tyr Asn Ala
145 150 155

Page 63

Gly
15

Gly
Ala
ASp
Glu
va'
95

Leu
Gin

Ser

Ser

Thr

Ala

Ala

Ala

Ala

80

Gln

ser

Arg

Ile

LYS
160

300
360
420
480
540
600
660
720
759



CX2-025_5T25

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

Lys Asp Tyr Asp val Arg val Asn Thr val His Pro Gly Cys

180 185 190
Thr Pro Leu val Asp Asp Asp Glu Gly Ala Glu Glu Met Met

195 200 205
Arg Thr Arg Thr Pro Met Gly His Ile Gly Glu Pro Asn Asp
210 215 220
Trp Ile Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala
225 230 235
Ala Glu Phe val val Asp Gly Gly Tyr Thr Ala Gin
245 250

<210> 79
<211l> 759
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of L. kefir
<400> 79
atgaccgatc gtctgaagag caaagtagcc atcgtaaccg gegggaccct
ttggcaatcyg ccgataaatt tgtagaggag ggtgcgaaag tagttattac
gcggatgtag gtgaaaagge cgccaaatca atcggcggta ctgatgttat
cagcacgatg catccgatga agcaggctgg acgaaactgt tcgacaccac
ttecggecegy ttacgaccgt cgtgaacaat geagggattg cagttcagaa
gacactacca cggaggaatg gcacaaactg ctgtccgtta atctggatag
ggcacccgtc tgggcattca gegcatgaag aataaaggct tgggegetag
atgagcagta tcagtgggtt cgtaggcgat ccgatgctgg gggcatacac
ggggcggtac gtatcatgtc gaaaagcgca gegetggatt gogcactgaa
grgcgtgtca acacagtaca tccgggetgt atcaagaccc cgctggtcga
ggtgctgagg aaatgatgtc acagcgtacg agaaccccta tgggccacat
aatgacgtygg catggatctg tgtgtacctg gcatctgacg aatcgaaatt
gcagaatttg tggtcgacgg cgggtatacc gcacagtga
<210> 80
<211> 252
<212> PRT
<213> Artificial sequence
<220>

page 64

Ala
175

Leu

ITe Lys

Ser Gln

val Ala

Thr Gly

gggtatcggt
tggtcgeegt
tegetttgtce
cgaggaggca
aagcgttgaa
tgtEtttttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccg
tgcgacgggt

60
120
180
240
300
360
420
480
540
600
660
720
7539



<223> variant of L.

<400> 80

1

Leu

Lys

Lys

Ser

65

Phe

Lys

val

MetL

Ser

145

Gly

Lys

Thr

ATg

Gly

val

Ser

50

ASp

Gly

Ser

Asn

Lys

Gly

Ala

ASp

Pro

Thr

210

Ile

Glu

Ile

val

35

Ile

Glu

Pro

val

Leu

115

Asn

rhe

val

Tyr

Leu

195

Arg

Cys

Phe

Gly

20

ile

Gly

Ala

val

Glu

100

Asp

Lys

val

Arg

Thr

val

val

Met Thr Asp Arg lLeu
5

L.eu

Thr

Gly

Gly

Thr

85

AsSp

Ser

Gly

Gly

ITe

165

val

ASp

Pro

Tyr

val
245

kefir

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

va'l

t.eu

Arg

Asp

Met

Leu

230

Asp

ser
Ile
Arg
Asp
55

Thr
val
Thr

Phe

Ser
val

Asp

Gly

Lys

Ala

Arg

40

val

Lys

val

Thr

Phe

120

Ala

Met

Lys

Ash

Glu

200

His

Ser

Gly

CX2-025_5T725

val

Asp

25

Ala

Tle

leu

Asn

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

Asp

Tyr

Ala

10

Lys

ASp

Arg

Phe

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Ile

Phe

val

Phe

Asp

75

Ala

Trp

Arg

Ile

His

Glu

Glu

ser

235

ala

val

val

Gly

val

60

Thr

Gly

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gin

Page 65

Thr
Glu
Glu
45

Gln
Thr
Ile
Lys
Gly
Met
Thr
AsSp
Gly
Met
205

Asn

Phe

Gly
Glu
30
Lys
His
Glu
Ala
Leu
110
Ile
Ser
Ala
Cys
Cys
1
Met

Asp

Ala

Gly

15

Gly

Ala

ASp

Glu

val

95

Leu

GIn

Ser

Ser

Ala

175

Tle

Ser

va'l

Thr

Thr

Ala

Ala

Ala

Ala

80

GIn

Ser

Arg

Ile

Lys

Leu

Lys

Ala

Gly
240



CX2-025.5T25

<210> 81

<211> 759

<212> DNA i

<213> Artificial Sequence

<220>

<223> variant of L. kefir

<400> 81

atgaccgatc gtctgaagag caaagtagcec atcgtaaccy

ttggcaatcyg ccactaaatt tgtagaggag ggtgcgaaag

gcggatgtag gtgaaaaggc cgccaaatca atcggcggta

cagcacgatg catccgatga agcaggctgg acgaaactgt

ttcggeccgg ttacgaccgt cgtgaacaat gcagggattg

gacactacca cggaggaatg gcacaaactyg ctgtccgtta

ggcacccgte tgggeattca gcgeatgaag aataaaggct

atgagcagta tcagtgggtt cgtaggcgat ccgatgctgg

ggggcggtac gtatcatgtc gaaaagcgca gegetggatt

gtgcgtgtca acacagtaca tecgggetgt atcaagaccc

ggtgctgagg aaatgatgtc acagcgtacg agaaccccta

aatgacgtgg catggatctg tgtgtacctg gcatctgacg

gcagaatttg tggtcgacgg cgggtatacc gcacagtga

<210> 82

<211> 252

<212> PRT )

<213> Artificial Sequence

<220>

<223> variant of L. kefir

<400> 82

Met Thr Asp Arg Leu Lys Sar Lys val Ala Ile

1 5 10

Leu Gly Ile Ala Ile Ala Thr Lys phe

25
Lys val val Gly Arg His Ala Asp val
35 40

Lys Ser Ile Thr Asp val Ile Arg prhe
50 55

Ser Asp Glu Trp Thr Lys Leu Phe Asp

65 70 75

Phe Gly Pro Thr val val

Asn Ash Ala
90

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cattgcagaa
atctggatag
tgggcgetag
gggcatacaa
gcgcagtgaa
cgctggtcga
tgggceacat

aatcgaaatt

val Thr Gly

Glu Glu
30

va'l

Gly Glu Lys
45

val GIn His
60

Thr Thr Glu

Gly Ile Ala

Page 66

gggtatcggt
tggtcgecac
tegetttgte
cgaggaggca
aagcgttgaa
tgttttttte
catcatcaat
tgcttccaag
ggactacgat
tgaagatgaa
tggcgaaccy
tgcgacgggt

Gly Thr
15

Gly Ala

Ala Ala

Asp Ala

Giu Ala

80

Leu G1n
a5

60
120
180
240
300
360
420
480
540
600
660
720
759



CX2-025..ST25

Leu

Glin

Ser

Ser

Ala

175

Tle

Ser

val

Thr

Ser

Arg

Ile

Lys

160

val

Lys

Gin

Ala

Gly

Lys Ser val Glu Asp Thr Thr Thr Glu Glu Trp His Lys Leu
100 105 110
val Asn Leu Asp Ser vVal Phe Phe Gly Thr Arg Leu Gly Ile
115 120 125
Met Lys Asn Lys Gly Leu Gly Ala Ser Ile Ile Asn Met Ser
130 135 140
ser Gly Phe val Gly Asp Pro Met Leu Gly Ala Tyr Asn Ala
145 150 155
Gly Aala val Arg Ile Met Ser Lys Ser Ala Ala Leu Asp Cys
165 170
Lys Asp Tyr Asp val Arg val Asn Thr val His Pro Gly Cys
180 185 190
Thr Pro Leu val Asp Glu Asp Glu Gly Ala Glu Glu Met Met
185 200 205
Arg Thr Arg Thr Pro Met Gly His Ile Gly Glu Pre Asn Asp
210 215 220
Trp Ile Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala
225 230 235
Ala Glu Phe val val Asp Gly Gly Tyr Thr Ala Gln
245 250
<210> 83
<211> 759
<212> DNA
<213> Artificial Sequence
<220> )
<223> variant of L. kefir
<400> 83
atgaccgatc gtctgaagag caaagtagcc atcgtaaccg gcgggaccct
ttggcaatcg ccactaaatt tgtagaggag ggtgcgaaag tagttrattac
gcggatgtag gtgaaaaggc cgccaaatca atcggcggta ctgatgttat
cagcacgatg catccgatga agcaggetgg acgaaactgt tcgacaccac
tteggeeegg ttacgaccgt cgtgaacaat geagggattg cattgcagaa
gacactacca cggaggaatg gcacaaactg ctgtccgtta atctggatag
ggcacccgtc tgggecattca gcgcatgaag aataaaggcet tgggcgctag
atgagcagta tcagtgggtt cgtaggcgat ccgatgctgg gggcatacaa
ggggcggtac gtatcatgic gaaaagcgca gogetggatt gogceagtgaa

page 67

gggtatcggt
tggtegecac
tcgetttgte
<gaggaggca
aagcgttgaa
tgtErttttc
catcatcaat
tgcttccaag

ggactacgat

60
120
180
240
300
360
420
480
540



CX2-025_8725
gtgcgtgtca acacagtaca tccgggetgt atcaagacce ctctggtcega ggatgatgaa 600
ggtgctgagg aaatgatgtc acagcgtacg agaaccccta tgggcecacat tggcgaaccg 660
aatrgacgtgg catggatctg tgtgtacctg gecatctgacg aatcgaaatt tgcgacgggt 720
gcagaatttg tggtcgacyyg cgggtatacc gcacagtga 759
<210> 84
<211> 252
<212> PRT
<213> Artificial Sequence

<220>
<223> variant of L. kefir

<400> 84

Met Thr Asp Arg Leu Lys Ser Lys val Ala Ile val Thr Gly Gly Thr
1 5 10 15

teu Gly Ile Gly Leu Ala Ile Ala Thr Lys Phe val Glu Glu Gly Ala
20 25 30

Lys val val 1le Thr Gly Arg His Ala Asp val Gly Glu Lys Ala Ala
35 40 45

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

ser Asp Glu Ala Gly Trp Thr Lys Leu pPhe Asp Thr Thr Glu Glu Ala
65 70 75 80

Phe Gly Pro val Thr Thr val val Asn Asn Ala Gly Ile Ala Leu Gln
85 90 95

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

val Asn Leu Asp Ser val Phe Phe Gly Thr Arg Leu Gly Ile GlIn Arg
115 120 125

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

Ser Gly Phe val Gly Asp Pro Met Leu 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 val
165 170 175

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

Page 68



Thr Pro

Arg Thr
210

Trp Ile
225

Ala Glu

<210> 85

<211= 759
<212> DNA
<213>

<220>
<223>

<400> 85

200

215

230

Artificial Sequence

variant of L. kefir

atgaccgatc gtctgaagag caaagtagcec

ttggcaatcg
gcggatgtag
cagcacgatg
ttcgucccgy
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgegtgtcea
ggtgctgagg
aatgacgtgg
gcagaatttg
S 3%
<212> PRT
<213>

<220>
<223>

<400> B6

1

ccactaaatt
gtgaaaaggce
catccgatga
ttacgaccgt
Cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagraca
aaatgatgtc

catggatctg
tggtcgacyg

variant of L.

tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgea
tccgggetgt
acagcgtacg
tgtygtaccty

cgggtatacc

Artificial sequence

kefir

CX2-025_58T25

&Sg val Glu Asp Asp Glu Gly Ala Glu Glu

Arg Thr Pro Met Gly His Ile Gly Glu

cys val Tyr Leu Ala Ser Asp Glu Ser

235

phe val val Asp Gly Gly Tyr Thr Ala
245

250

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggatty
ctgtccgtta
aataaaggct
ccgatgctgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

10

205

Pro
220

Lys

GIn

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
caatgcagaa
atctggatag
tgggeyctag
gggcatacaa
gcgcagigaa
gtctggicga
tgggccacat

aatcgaaatt

Met Met Ser GlIn

Asn Asp val Ala

Phe Ala Thr Gly

240

gggtatcggt
tggtcgecac
tegetttgte
cgaggaggca
aagcgttgaa
tgtttttitc
catcatcaat
tgcttecaag
ggactacgat
tgatgatygaa
Tggcgaaccy

tgcgacgggt

Met Thr Asp Arg Leu Lys Ser Lys val Ala Ile val Thr Gly %Ey Thr
5

Leuy Gly 1le Gly Leu Ala Ile Ala Thr Lys Phe val Glu Glu Gly Ala
20 25 30

Page 69

60
120
180
240
300
360
420
480
540
600
660
720
759



CX2-025.5T25

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

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 ieu pPhe Asp Thr Thr Glu Glu Ala
65 70 75 80

Phe Gly pPro val Thr Thr val val Asn Asn Ala Gly Ile Ala Met Gin
85 90 95

Lys Sser val Glu Asp Thr Thr Thr Glu GTu Trp His Lys Leu Leu Ser
100 105 110

val asn Leu Asp Ser val phe Phe Gly Thr Arg Leu Gly Ile Gln Arg
115 120 125

Met Lys Ash Lys Gly Leu Gly Ala Ser Ile ITe Asn Met Ser Ser Ile
130 1335 140

ser Gly Phe val Gly Asp Pro Met Leu Gly Ala Tyr Asn Ala Ser Lys
145 150 155 160

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

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

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

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

Trp Ile Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala Thr Gly
225 230 2335 240

Ala GTu Phe val val Asp Gly Gly Tyr Thr Ala GlIn

245 250
<210> 87
<211> 759
<212> DNA
<213> Artificial Sequence
<220>
<223> wvariant of L. kefir
<400> 87
atgaccgatc gtctgaagag caaagltagec atcgtaaccg gegdgaccct gggtatcggt 60

rage 70



ttggcaatcg
gcggatgtag
cagcacgatyg
ttcggeeccgy
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

88
252
PRT

88

Met Thr Asp
1

teu Gly Ile

val
35

Lys val

Ser Ile

50

Lys

ser Glu

65

ASp

phe Gly Pro

Lys Ser val

val Asn Leu

115

ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctyg

tggtcgacgg

Arg Leu

Gly
20

Leu
Ile Thr
Gly aGly
Ala

Gly

Thr
85

val

Glu
100

ASp

Asp Gly

LYS

Ala

Gly

Thr

Trp

70

Thr

Thr

val

tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcecgggergt
acagcgtacg
tgtgtaccty

cgggtatacc

Aartificial Sequence

variant of L. kefir

ser Lys

Ala

ITe

His
40

Arg

Asp val

55

Thr Lys

val val
Thr Thr

Phe
120

Phe

CX2-025_8T25

ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtcegtta
aataaaggct
ccgatgctgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

Ala I'e

10

val

ASp Phe

Lys
235

Ala Asp val

Ile Arg Phe

Leu Phe Asp

75

Asn Asn Ala

a0

Glu GTu

105

Trp

Gly Thr Arg

tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatyy
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val GIn His

60

Thr Thr Glu

Gly Ile Ala

Leu
110

Arg Lys

teu Gly Ile

Page 71

tggtegecac
tegetttgte
cgaggaggca
aagcgttgaa
tgrrttittc
catcatcaat
tgcttcecaag
ggactacgat
tgatgatgaa
tggcgaaccy

tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

Asp

Ala
80

Glu

val
95

Leuy Ser

GlIn Arg

120
180
240
300
360
420
480
540
600
660
720
759



Met Lys Asn

Ser Phe

Gly
145

Gly Ala val

Lys Asp Tyr

Thr Leu

195

Pro

Thr
210

Arg Arg

Trp Ile Cys

Ala Glu Phe

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

<220>
<223> vari

<400> 89
atgaccgatc

89
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatg
Tteggeccyy
gacactacca
ggcacccgte
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacatcg

gcagaatttg

Lys Gly

val

Gly

Ile
165

Arg
Asp val
val Asp
Thr

Pro

val Tyr

Leu

Arg

Asp

Met

Leu

Gly Ala

Pro Met
ser Lys
val

Asn

Glu
200

ASp
His

Gly

Ala ser

230

val
245

val

ant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaaty
tgggcattca
tcagegggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgg

Asp

Gly Gly

Artificial Sequence

kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggeigg
cgtgaacaat
gcgtaaactg
gcgcatgaag
cgtaggegat
gaaaagcgca
tccgggetgt
acagcgtacyg
tgtgtacctg

cgggtatacc

Leu

Ser

Thr

185

Gly

Ile

ASp

Tyr

CX2-025_5T725

Ser ITe Ilte Asn

Ala
155

Gly

Ala Ala

170

val His

Ata Glu

Gly Glu

Glu ser

235

Thr Ala

250

atrcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggcet
ccgatgctgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

Met Ser

140

Tyr Asn Ala

Leu Asp Cys

Pro Gly Cys

190

Glu Met Met

205

Pro Asn

220

Asp

Lys Phe Ala

Gln

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatgg
tgggcgetag
gggcatacaa
gcgcactgaa
cgctggrcga
tgggccacat

aatcgaaatt

Page 72

Ser Ile

Ser Lys

160

Ala
175

Leu

ITe Lys

Ser

val Ala

Thr Gly

gogtatcogt
tggregecac
tcgeittgtce
cgaggaggca
aagcgttgaa
Tgrttttitc
catcatcaat
tgcttccaay
ggactacgat
tgatgatgaa
tggcgaaccg
tgcgacgggt

60
120
180
240
300
360
420
480
540
600
660
720
759



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

<220>
<223>

<400

a0
252
PRT

Artificial Sequence

variant of L.

90

Met Thr Asp Arg Leu
1 5

Leu

Lys

LYs

Ser

65

Phe

Lys

val

Met

Ser

145

Gly

Lys

Thr

Arg

Gly

val

Ser

50

Asp

Gly

Ser

AsSn

Lys

130

Gly

Ala

ASp

Pro

Thr

210

Ile

Ite

val

35

Tle

Glu

Pro

val

Leu

115

Asnh

phe

val

Tyr

Ley

195

Arg

Cys

Gly

20

Ile

Gly

Ala

val

Glu

100

Asp

Lys

val

Arg

Thr

val

Leu

Thr

Gly

Gly

Thr

85

AsSp

Gly

Gly

Gly

Ile

165

vai

ASp

Pro

Tyr

kefir

LYS

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Arg

Asp

Met

Leu
230

Ser

Ile

Arg

AsSp

55

Thr

val

Thr

Phe

Ser

val

Asp

Gly

ala

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Met

Lys

AsSn

Glu

200

His

Ser

CX2-025._87125

val

Asp

25

Ala

1le

Leu

Asn

Glu

105

Gly

ser

Ley

Ser

Thr

185

Gly

Ile

ASp

Ala

10

Lys

Asp

Arg

Phe

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Ile

phe

val

Phe

ASp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

ser
235

val

val

Gly

val

60

Thr

Gly

Arg

Leu

AS

140

Tyr

Leu

Pro

Glu

Pro

220

LyS

Page 73

Thr

Glu

Glu

45

Gln

Thr

Ile

Lys

Asn

Asp

Gly

Met

205

Asn

Phe

Gly

Glu

30

Lys

His

Glu

Ala

Leu

110

Ile

ser

Ala

Cys

Cys

190

Met

ASp

Ala

Gly

15

Gly

Ala

ASp

Glu

val

95

Leu

Gin

Ser

Ser

Ala

i75

Ile

Ser

Ile

Thr

Thr

Ala

Ala

Ala

Ala

80

Gin

Ser

Arg

Ile

Lys

160

Leu

Lys

Ala

Gly



CX2-025_8T25

Ala Glu Phe val val Asp Gly Gly Tyr Thr Ala Gln
245 250

91
759
DNA

<210>
<?11>
<212>
<213>

<220>
<223>

<400> 91
atgaccgatc

ttggcaatcyg
gcggatgtag
cagcacgatg
ttcggeecay
gacactacca
ggcacccgte
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<Z211>

<212>
<213>

92
252
PRT

<220>
<223>

<400> 92

1

variant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagrgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatcty

tggtcgacgy

variant of L.

Artificial Sequence

kefir

caaagtagcec
tgtagaggag
cgccaaatca
agcaggctgyg
cgtgaacaat
gcacaaactg
gcgeatgaag
cgtaggcgat
gaaaagcgca
tcegggotgt
acagcgtacg
tgtgtacctg

cggygtatacc

Artificial sequence

kefir

atcgtaaccg
ggrgcgaaag
atcggcggta
acgaaactgt
gcagggattg
ctgtecgtta
aataaaggct
ccgatgetag
gcactggatt
atcaagaccc
agaaccccta
gcatctgacy

gcacagtga

Met Thr Asp Arg Leu Lys Ser Lys val Ala Ile
5 16

Leu Gly Ile géy Leu Ala Ile Ala égp l.ys Phe

L.ys val val 1Ile Thr Gly Arg His Ala Asp val
35 40

Lys SSr Ile Gly Gly Thr @gp val Ile Arg Phe
5

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatgg
tgggcgetag
gggcatacaa
gcgcactgaa
cgcrggrcga
tgggccacat

aatcgaaatt

gggtatcggt
tggtcgccac

tcgetttgte
cgaggaggca
aagcgttgaa
tgrETtTLtc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccg
tgcgacgggt

val Thr Gly Ggy Thr
i

val Glu Glu Gly Ala
30

Gly Glu Lys Ala ala
45

val Gln His Asp Ala

60

Page 74

60
120
180
240
300
360
420
480
540
600
660
720
759



sSer Glu

65

ASD

phe Gly Pro

Lys Ser val

val Asn Leu

115

Met Asn

ser Phe

145

Gly

Ala val

Lys Asp Tyr

Thr Leu

195

Pro

Thr
210

Arg Arg

Trp Ile Cys

Ala Glu Phe

<210>
<211>
<212
<213>

<220>
<223>

<400> 93
atgaccgatc

93
759
DNA

ttggcaatcy
gcggatgtag
cagcacgatg
ttecggeecyg

gacactacca

Ala Gly

Thr
85

val

Giu
100

ASp
Asp Gly
Lys Gly
val

Gly

Ile
165

Arg
Asp val
val Asp
Thr

Pro

val Tyr

Trp

70

Thr

Thr

val

Lau

Arg

Asp

Met

Leu

Thr Lys

val val
Thr Thr

Phe
120

Phe

Ala

Met

ser

LYys

val

Asn

Glu
200

Asp

His

ser

230

val
245

val

gtctgaagag
ccgataaatt
gtgaaaagge
catccgatga

ttacgaccgt

cggaggaatyg

Asp

Gly Gly

Artificial Sequence

variant-of L. kefir

caaagtagcc
tgtagaggay
cgccaaatca
agcaggctgg
cgtgaacaat

gcacaaactg

CX2-025..5T253

Leu Phe Asp
75

Asn Ala

80

Asn

Glu Glu

105

Trp

Gly Thr Arg

Ser Ile Ile

Ala
155

Leu Gly

Ala Ala

170

Ser

Thr val His

185

Gly Ala Glu

ITe Gly Glu

Glu Ser

235

Asp

Thr Ala

250

Tyr

atcgtaaccg
ggtgcgaaag
atcggcgata
acgaaactgt

gecagggattg
ctgtcegtta

Page 75

Thr Thr Glu

Gly Ile Ala

His Leu

110

Lys

Leu Ile

AsSn Ser

140

Tyr Asn Ala

Leu Asp Cys

Pro Gly Cys

190

Glu Met

205

Met

Pro
220

Asn Asp

Lys Phe Ala

Gln

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa

atctggatag

Ala
80

Glu

val Gin

95

Leu Ser

Gln Arg

Ser Ile

ser Lys

160

Ala
175

Leu

Ile Lys

Ser Gln

val Ala

Thr Gly

240

gggtatcggt
tggtcgecac

tcgetttgte
cgaggaggca
aagcgttgaa
TgtTItiItc

60
120
180
240
300
360



ggcaccegtc

atgagcagta

ggggcgatac
gtgcgtgtca

ggtgctgagg
aatgacgtgg

gcagaatttg

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

<220>
<223>

<400>

1

Leu

Lys

Lys

Ser

65

Phe

Lys

val

Met

Ser

145

Gly

Gly

val

ser

50

Asp

Gly

ser

Asn

Lys

Gly

Ala

94
252
PRT

tgggcattca
tcagtggytt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatcty

tggtcgacgyg

Artificial Sequence

variant of L. kefir

94

Ile

val

35

Ile

Glu

Pro

val

Lau

115

ASh

Phe

Ile

Gly

20

Ile

Gly

Ala

val

Glu

100

Asp

Lys

va'l

Arg

Met Thr Asp Arg Leu
5

lLeu

Thr

AsSp

Gly

Tht

85

ASp

ser

Gly

Gly

Ile
165

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

150

Met

ser

Ile

Arg

ASp

55

Thr

val

Thr

Phe

Gly

Pro

Ser

gcgeatgaag
cgtaggcgat
gaaaagcgca
tccgggcetgt
acagcgtacg

tgtgtaccty

LysS

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Met

Lys

CX2-025_5T25

aataaaggct
ccgatgctgg
gcgctggatt
atcaagaccc
agaaccccta

gcatctgacg

val

Asp

25

Ala

ITe

Leu

Asn

Glu

105

Gly

Ser

Leu

Ser

cgggtatacc gcacagtga

ATa Ite val

10

tys Phe val

Asp val Gly

val
60

Arg Phe

Phe Asp Thr

75

Asn Ala

o0

Gly

Glu Trp His

Thr Arg Leu

Ile Ile Asn

140

Ala
155

Gly Tyr

Ala Ala Leu
170
Page 76

Thr

Glu

Glu

45

Gln

Thr

Ile

LyS

Asn

Asp

tgggcgetag
gggcatacaa
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

Gly

Glu

30

Lys

His

Glu

Ala

Leu

110

ITe

ser

Ala

Cys

catcatcaat
tgettocaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

Gly Thr

15

Gly Ala
Ala
Ala

Asp

Ala
80

Glu

val Gln

85

lL.ey Ser

Gln Arg
Ser Ile
ser

Lys

Ala
175

Leu

420
480
540
600
660
720
759



Lys Asp Tyr

Thr Pro Leu

195

Arg Thr Arg

210

Trp Ile Cys

Ala Glu pPhe

<210> 95

<211> 759
<212> DNA
<213>

<220>
<223> vari

<400> 95
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggeeeygy
gacactacca
ggcaccogtc
atgagcagta
ggggcggtac
gtgcgrgtca
ggtgctgagg
aatgacgtgg
gcagaatttyg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

96
252
PRT

96

vai

Asp

Thr

Pro

val Tyr

Arg

Asp

Met

Leu

val Asn

Glu
200

Asp

His

Ser

230

val
245

val

ant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccygt
cggaggaatg
tgggcattca
tcagtgygtt
gtatcatgtc
acacagtaca
daatgatgtc

catggatcty

tggtcgacgg

ASp

Gly Gly

Artificial Sequence

kefir

caaagtagece
tgtagaggag
cgccaaatca
ageaggetgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcegat
gaaaagcgca
tccgggetgt
acagcgtacg
tgtgtaccty

cgggtatacc

Artificial Seguence

variant of L. kefir

CX2-025.5725

Thr val His Pro Gly C
185
Gly Ala Glu

Ile Gly Glu

Asp Glu Ser

235

Tyr Thr Ala

250

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtcegtta
aataaaggct
ccgatgcetgg
gcgetggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

1

ys Ile Lys
S0

Glu Met Met Ser Gln

205

Pro Asn Asp val Ala

220

Lys phe Ala Thr Gly

Gin

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cacttcagaa
atctggatag
tgggcgcetag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

Page 77

240

gggtatcggt
tggtcgccac

tcgctttgtc
cgaggaggca
aagcgrtgaa
tgtitttttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccyg
tgcgacgggt

60
120
180
240
300
360
420
480
540
600
660
720
759



Met

Leu

Lys

Lys

Ser

65

Phe

Lys

val

Met

Ser

145

Lys

Thr

Arg

Thr

Gly

val

Ser

50

ASD

Gly

Ser

Asn

Ala

ASD

Pro

Thr

210

1le

Glu

<210>
<211>
<Z212>
<213>

ASp

Ile

val

35

ile

Glu

Pro

val

Leu

115

ASH

Phe

val

Tyr

Leu

195

Arg

Cys

Phe

97
759
DNA

Arg

Gly

20

Ile

Gly

Ala

val

Glu

100

Asp

LYs

val

Arg

ASD

val

Thr

val

val

leu

Leu

Thr

Gly

Gly

Thr

85

ASP

ser

Gly

Gly

ITe

165

val

Asp

Pro

Tyr

val
245

Lys

Ala

Gly

Thr

rp

70

Thr

Thr

val

Leu

Arg

Asp

Met

Leu

230

AsSp

ser

Arg

Asp

55

Thr

val

Thr

Phe

Ser

val

ASp

Gly

Ala

Gly

Artificial Seqguence

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Met

Lys

Asn

Glu

200

His

ser

Gly

CX2-025_8725
val Ala Ile val

ASp

25

Ala

ile

l.eu

Asn

Glu

105

Gly

Ser

ieu

sSer

Thr

185

Gly

Ile

ASp

Tyr

LYyS

Asp

Arg

rhe

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Phe

val

Phe

Asp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Giu

Ser

235

Ala

val

Gly

va'l

60

Thr

Gly

His

Leu

Asnh

140

Tyr

Leu

Pro

Glu

Pro

2290

Lys

GIn

Page 78

Thr

Glu

Glu

45

Gin

Thr

Ile

Lys

Asn

AsSp

Gly

Met

205

Asn

Phe

Gly

Glu

30

Lys

His

Glu

Ala

Leu

110

Ile

Ser

Ala

Cys

cys

190

Met

Asp

Ala

Gly

15

Gly

Ala

Asp

Glu

Leu

95

Leu

Gln

Ser

Ser

Ala

175

Ile

ser

val

Thr

Thr

Ala

Ala

Ala

Ala

80

Gin

Ser

Arg

Lys

160

beu

Lys

Gln

Ala

Gly



<220>

<223> variant of L. kefir

<400> 97

atgaccgatc gtctgaagag caaagtagec

ttggcaatcyg
gcggatgtag
cagcacgatg
tteggeeegg
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagy
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

98
252
PRT

vari
98

Met Thr Asp
1

Leu Gly Ile

val
35

Lys val

Ser Tle

50

Lys

ser Glu

65

Asp

Phe Gly Pro

Lys .Ser val

ccgataaatt
gtgaaaagyc
catccgatga
ttacgacegt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

ant of L.

Arg Leu

Gly Leu

20

Thr
Gly Gty

Ala Gly

Lys

Ala

Gly

Thr

Trp

tgtagaggag
cgccaaatca
agcaggcetyg
cgtgaacaat
gaacaaacty
gcgcatgaag
cgtaggcgat
gaaaagcgea
tecgggetyt
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Seaquence

kefir

Ser Lys

Ala

Ile

His
40

Arg

Asp val

55

Thr Lys

70

Thr
85

val

Glu
100

ASp

Thr

Thr

val val

Thr Thr

CX2-025_ST125

atcgtaaccg
ggtgcgaaag
atcggeggtra
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgatgctyg
gcgetggatt
atcaagaccc
agaaccccta
gcatctgacyg

gcacagtga

Ala Ile

10

val

Asp Phe

25

LYS

Ala Asp val

Ile Arg pPhe

Leu Phe Asp

75

Asn
90

Asn

Glu
105

Giu Trp

gcgggaceet
tagttattac
ctgatgttat
tCgacaccac
cagttcagaa
atctggatag
tgggcgctag
gggcatacaa
gegcactgaa
cgcrggtega
tgggccacat

aatcgaaatt

val Thr Gly

Glu Glu

30

val

Glu
45

Gly Lys

val Gln His

60

Thr Thr Glu

Gly Ala

Asn Leu

110

Lys

Page 79

gggtatcgyt
tggtcgecac
tcgetttgte
cgaggaggcea
aagcgttgaa
tgrrtrttrec
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccg
tgcgacgggt

Gly Thr

15

Gly ala

Ala Ala

Asp

Ala
80

Glu

val Gln

95

Leu Ser

60
120
180
240
300
360
420
480
540
600
660
720
759



CX2-025_ST25

val Asn Leu Asp Ser val Phe Phe Gly Thr Arg Leu Gly Ile
115 120 125
Met Lys Asn Lys Gly Leu Gly Ala Ser Ile Ile Asn Met Ser
130 135 140
ser Gly Phe val GTy Asp Pro Met Leu Gly Ala Tyr Asn Ala
145 150 155
Gly Ala val Arg Ile Met Ser Lys Ser Ala Ala Leu Asp Cys
165 170
Lys Asp Tyr Asp val Arg val Asn Thr val His Pro Gly Cys
180 185 190
Thr Pro Leu val Asp Asp Asp Glu Gly Ala Glu Glu Met Met
195 200 205
Arg Thr Arg Thr Pro Met Gly His Ile Gly Glu Pro Asn Asp
210 215 220
Trp Ile Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala
225 230 235
Ala Glu Phe val val Asp Gly Gly Tyr Thr Ala GIn
245 250
<210> 99
<211> 759
<212> DNA
<213>- Artiticial Sequence
<220>
<223> variant of L. kefir
<400> 99
atgactgatc gtctgaagag caaagtagcc atcgtaaccg gegggaccct
rtggcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagttattac
gegoatgtag gtgaaaaggc cgccaaatca atcggeggta ctgatgttat
caacacgaty catccgatga agcaggctgg acgaaactgt tcgacaccac
trcggeocgyg ttacgaccgt cgtgaacaat gcagggattyg cagttcagaa
ggcactacca cggaggaatg gcacaaactg ctgtccgtta atctggatag
ggcacccgtc tgggcattca gegeatgaag aataaagget tgggcogetag
atgagcagta tcagtgggtt agtaggcgat ccgatgctgg gggcatacaa
ggggcggtac gtatcatgtc gaaaagcgca gcgetggatt gcgcactgaa
gtdcgtgtca acacagtaca tccgggctgt atcaagaccc cgctggtcega
ggtgctgagg aaatgatgtc acagcgtacg agaaccccta tgggecacat

page 80

Gln Arg

ser Ile
Ser

LysS

Ala
175

Leu

Ile Lys

Ser Glin

val Ala

Thr Gly

240

gggratcggt
tggtcgccac
tcgetttgtc
cgaggaggcea
aagcgttgaa
tgtrttttte
catcatcaat
tgecttccaag
ggactacgat
tgatgatgaa

tggcgaaccg

60
120
180
240
300
360
420
480
540
600
6606



CX2~025_5T25
aatgacgtog catggatctg tgtgtacctg geatctgacy aatcgaaatt tgcgacgggt 720
gcagaatttg tggtcgacgg cgggtatacc gcacagtga 759
<210> 100
<211> 252
<212> PRT
<213> Artificial Sequence

<220>
<223> Vvariant of L. kefir

<400> 100

Met Thr Asp Arg Leu Lys Ser tys val Ala Ile val Thr Gly Gly Thr
i

Leu Gly Ile Gly Leu Ala Ile Ala ggp Lys Phe val Glu ggu Gly Ala
20

Lys val ga] ITe Thr Gly Arg Zis Ala Asp val Gly Ggu Lys Ala Ala
5 0 4

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

ser Asp Glu Ala Gly Trp Thr Lys Leu Phe Asp Thr Thr Glu Glu Ala
65 70 75 80

rhe Gly pro val Thr Thr val val Asn Asn Ala Gly Ile Ala val Gln
85 90 95

Lys Ser val Glu G¢ly Thr Thr Thr Glu Glu Trp His Lys Leu Leu Ser
100 105 110

val Ash Leu Asp Ser 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

ser Gly Leu val Gly Asp Pro Met Leu 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

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

Page 81



210

225

215

€X2-025_5T25
Arg Thr Arg Thr Pro Met Gly His Ile Gly Glu Pro Asn Asp val Ala
220

235

Trp Ile Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala Thr Gly
230

Ala Glu phe val val Asp Gly Gly Tyr Thr ala Gln

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

<220>
<223>

<400> 101
atgaccgatc

101
759
DNA

ttggcaatcyg
gcggatgtag
cagcacgatg
ttcggeceegyg

gacactacca

atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<211>

<212>
<213>

102
252
PRT

<220>
<223>

<400> 102

245

variant of L.

gtctgaagag
ccgataaatt
gtgaaaaggce
catccgatga
ttacgaccgt
cggaggaatyg
tgggeattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatcty

tggtcgacgg

variant of L.

Artificial Sequence

kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcagygatgg
cgtgaacaat
gcacaaactyg
gcgcatgaayg
cgtaggegat
gaaaagcgea
tccgggetgt
acagcgtacg
tgtgtracctg

cgggtatacc

Artificial Ssequence

kefir

250

atcgtraaccy
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
atgtccgtta
aataaagget
ccgatgctgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgetag
gggcatacaa
gcgcactgaa
cgetggtcga
tgggecacat

aatcgaaatt

240

gggtatcggt
tggtcgecac

tcgetttgte
cgaggaggca
gagcgttgaa
tgtttttttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccy

tgcgacgggt

Met Thr Asp Arg %eu Lys Ser Lys val Ala Ile val Thr Gly Gly Thr
1 15

Leu Gly ITle Gly Leu Ala ITe Ala Asp Lys Phe val Glu
20 25

10

30

Giu Gly Ala

Lys val val Ile Thr Gly Arg His Ala Asp val Gly ggu Lys Ala Ala
35 40

Page 82

60
120
180
240
300
360
420
480
540
600
660
720
759



CX2-025_5725

Lys Sgr ITe Gly Gly Thr Asp val Ile arg Phe val Gin His Asp Ala
5 55 60

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

Phe Gly Pro val Thr Thr val val Asn Asn Ala Gly Ile Ala val Gln
85 90 95

Lys Ser val Glu Asp Thr Thr Thr Glu Glu Trp His Lys Leu Met Ser
160 105 110

val Asn Leu Asp Ser val Phe Phe Gly Thr Arg Leu Gly Ite GIn Arg
115 120 125

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

ser Gly Phe val Gly Asp Pro Met Leu 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

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

Arg Thr Arg Thr Pro met Gly His Ile Gly Glu Pro Asn Asp val Ala
210 215 220

Trp Ite 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 Gln

245 250
<210> 103
<211> 759
<212> DNA
<213> aArtificial Sequence
<220>
<223> variant of L. kefir
<400> 103
atgaccgatc gtctgaagay caaagtagcc atcgtaaccg gcgggaccct gggtatcggt 60
ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagtrattac tggtcgacac 120
gcggatgtag gtgaaaaggc cgccaaatca atcggcggta ctgatgttat tcgctttgte 180

Page 83



cagcacgatg
ttcggeecgg
gacactacca
ggcacccgtc
atgagcagta
ggaggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

104
252
PRT

vari
104

Met Thr Asp
1

Leu Gly Ile

catccgatga
ttacgaccgt
ctggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg
tggtcgacgy

ant of L.
Arg

Leu

Gly Leu

- 20

va'l
35

Lys val

ser Ile

50

LysS

ser Glu

65

Asp

Phe Gly Pro

Lys Ser val

val Asn Leuy

115

Met Lys Asn

Ile Thr

Gly Gly
Ala

Gly

Thr
85

val

Glu
100

Asp
Ser

Asp

Lys Gly

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

va'l

Leu

agcaggetgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgea
tccgggetgt
acagcgtacg
tgtgtacctg

cgggtatatc

Artificial Sequence

kefir

Ser Lys

Ala

Iile

His
40

Arg

asp val

35

Thr Lys

val val
Thr Thr

Phe
120

Phe

Ala

CX2-025_5T725

acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgatgetyg
gcgetggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

Ala Ile

10

val

AsSp Phe

25

Lys

Ala Asp val

ITe Arg Phe

Leu Phe Asp

75

Asn Asn Ala

90

Glu Glu

105

Trp

Gly Thr Arg

Ser Ile 1Ile

tcgacaccac
cagttcagaa
atctggatag
tgggegcetag
gggcatacaa
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val GIn His

60

Thr Thr Glu

Gly Ile Ala

His Leuy

110

Lys

Leu Gly Ile

Asn Met Ser

140

Page B4

cgaggaggca
aagcgttgaa
tgtttttttc
catcatcaat
tgcttccaag
ggactatgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

Gly thr

15

Gly Ala

ala Ala

Asp Ala

Glu Ala

80

val GIn

95

Leu Ser

Glin

Arg

ser Ile

240
300
360
420
480
540
600
660
720
759



CX2-025_ST25

Ser Gly Phe val Gly Asp Pro Met Leu Gly Ala Tyr Asn Ala
145 150 155
Gly Ala val Arg Ile Met Ser Lys Ser Ala Ala Leu Asp Cys
165 170

Lys Asp Tyr Asp val Arg val Asn Thr val His Pre Gly Cys

180 185 190
Thr pPro Leu val Asp Asp Asp Glu Gly Ala Glu Glu Met Met

195 200 205
arg Thr Arg Thr pPro Met Gly His Ile Gly Glu Pro Asn Asp
210 215 220
Trp ITe Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala
225 230 235
Ala Glu phe val val Asp Gly Gly Tyr ITe Ala GlIn
245 o . 250

<210> 105
<211> 759
<212> DNA
<213> Artificial Sequence
<220>
<223> Variant of L. kefir
<400> 105
atgaccgatc gtctgaagag caaagtagec atcgtaaccg gcgggaccct
ttggcaatcg ccgataaatt tgtaggtgdg ggtgcgaaag tagttattac
gcggatgtag gtgaaaaggc cgccaaatca atcggcggta ctgatgttat
cagcacgatg catccgatga agcaggctgg acgaaactgt tcgacaccac
tteggeccgyg ttacgaccgt cgtgaacaat gcagggattg cagttcagaa
aacactacca cgyaggaatg gcacaaactg ctgtccgtta atctggatag
ggcacccgtc tgggcattca gcgcatgaag aataaagget tgggegctag
atgagcagta tcagtgggtt cgtaggcegat ccgatgcetgg gggcatacaa
ggggcggtac gtatcatgtc gaaaagcgea gcgctggatt gogcactgaa
gtgcgtgtca acacagtaca tccgggctgt atcaagaccc cgcetggtega
ggtgctgagg aaatgatgtc acagcgtacg agaaccccta tgggecacat
aatgacgtgg catggatctg tgtgtaccitg gcatctgacg aatcgaaatt
gcagaatttg tggtcgacgg cgggtatacc gcacagtga
<210> 106
<211> 252
<212> PRT
<213> Artificial Sequence

page 85

Ser Lys

Ala
175

Leu

Ile Lys

Ser Gln

val

Thr

gggtatcggt
tggtegecac
tcgetttgre
cgaggaggca
aagegttgag
tgtttttttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatcca
tggcgaacceg

tgcgacgggt

60
120
180
240
300
360
420
480
540
600
660
720
759



<220 .
<223> Variant of L. kefir

<400>

106

Met Thr Asp Arg Leu
1 5

Leu

Lys

Lys

Ser

65

Phe

Lys

val

Met

Ser

145

Gly

Lys

Thr

Arg

Gly

val

Ser

50

Asp

Gly

ser

Asn

Lys

130

Gly

Ala

ASp

Pro

Thr

210

Ile

Glu

Ile

val

35

Ile

Glu

Pro

va'l

Leu

115

Asn

Phe

val

Tyr

Leu

195

Arg

Cys

rhe

Gly

20

11e

Gly

Ala

val

Glu

100

AsSp

Lys

val

Arg

Asp

val

Thr

val

val

Leu

Thr

Gly

Gly

Thr

85

Asn

Ser

Gly

Gly

Ile

165

val

ASp

Pro

TYFr

val
245

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

va'l

Leu

Arg

ASp

Met

Leu

230

Asp

Ser

Ile

Arg

Asp

53

Thr

val

Thr

Phe

Ser

val

Asp

Gly

215

Ala

Gly

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Met

Lys

Asn

Pro

200

His

Ser

Gly

CX2-025_8725

val

Asp

25

Ala

Ile

L.eu

Asn

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

ASp

Tyr

Ala

10

Lys

ASD

Arg

Phe

Asn

90

Glu

Thr

Ile

Gly

ala

176

val

Ala

Gly

GHu

Ile

Phe

val

Phe

Asp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

Ser
235

val

val

Gly

val

60

Thr

Gly

His

L.eu

Asn

140

TYr

Leu

Pro

Glu

Pro

220

Lys

Thr Ala GlIn

250

Page 86

Thr

Gly

Glu

45

Gin

Thr

Ile

Lys

Gly

Met

Asn

ASp

Gly

Met

205

Asn

Phe

Gly

Glu

30

Lys

His

Glu

Ala

Leu

110

Ite

Ser

Ala

cys

Cys

Met

Asp

Ala

Gly

15

Gly

Ala

ASp

Glu

val

95

Leu

Gln

ser

Ser

Ala

175

Ile

Ser

val

Thr

Thr

Ala

Ala

Ala

80

Gln

Ser

Arg

Ite

LYyS

Gin

Ala

Gly



<210>
<211
<212>
<213>

<220>
<223>

<400> 107
atgaccgatc

107
7589
DNA

ttggcaatcyg
gcggatgtag
cagcacgatg
tteggeoeoygg
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtag
gcagaatttyg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

108
252
PRT

Met Thr Asp Arg Leu

i 5

Gin Gly 1le Gly Leu
20

Lys val val Ile Thr

35

Lys Ser Ile Gly Gly
50

ser Asp Glu Ala Gly

G5

variant of L.

gictgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatyg
tgggcatica
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgyg

Lys Ser

Ala Ile

Gly Arg

Thr Asp

Trp Thr

Artificial Sequence

kefir

caaagtagcce
tgtagaggag
cgccaaatca
agcaggctog
cgtgaacaat
gcacaaactg
gcgeatgaag
cgtaggcgat
gaaaagcgca
tccgggetyt
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial seguence

variant of L. kefir
108 -

Lys

Ala

His
40

va'l
55

Lys

70

CX2-025_5725

atcgtaaccy
ggtgcgaaag
atcggcggta
acgaaactgt
gcagggattyg
ctgtccgtta
aataaaggct
ccgatgetgg
gegetggatt
atcaagaccc
agaaccccta
gecatetgacy

gcacagtga

Ala Ile

10

val

Asp Phe

25

Lys

Ala Asp val

Ile Arg Phe

Leu Phe Asp

75

gcgggaccca
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgetag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

val Thr

val Glu

30

Glu
45

Gly

val GIn

60

Thr Thr

Page 87

Gly

Glu

Lys

His

Glu

gggtatcggt
tggtcgccac

tcgetttgtc
cgaggaggca
aagcgttgaa
tgtrittttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccy

tgcgacgggt

Gly Thr
15

Gly Ala
Ala Ala
Asp Ala

Glu Ala
80

60
120
180
240
300
360
420
480
540
600
660
720
759



phe Gly Pro

Lys Ser val

val Asn Leuy

115

Met Lys Asn

ser Phe

Gly
145 _

Gly Ala val

Lys Asp Tyr

Thr fteu

195

Pro

Arg Thr
210

Arg

Trp Ile

225

Cys

Ala Glu Phe

<210>
<Z211>
<212>
<213>

<220>
<223> Vvari

<400> 109
atgaccgatc

109
759
DNA

ttyggcaatcy
gcggatgtag
cagcacgatg
ttcggeecgg
gacactacca
ggcacccgtc

atgagcagta

Thr
85

val

Glu
100

ASD
Asp Ser
Lys Gly
val

Gly

Ile
165

Arg

val

Asp

Thr

Pro

val Tyr

Thr

Thr

val

teu

Arg

Asp

Met Gly

Ley

val val

Thr Thr

Phe
120

Phe
Gly
Pro Met
ser Lys
val Asn
Glu
200

His

ser

230

val
245

val

ant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt

Asp

Gly Gly

Artificial Seguence

keftir

caaagtagec
tgtagaggag
cgcecaaatca
agcaggctgg
cgtgaacaat
gcacaaactyg
gcgcatgaag

cgtaggcgat

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

Asp

Tyr

CX2-025.5T25

Asn Asn Ala Gly

S0

Glu Trp

Thr Arg
Ile

Ile

Ala
155

Gly

Ala Ala

170

val His

Ala Glu

Gly Glu

Glu ser

235

Thr Ala

250

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctggatgtta
aataaaggct

ccgatgetgy

Ile Ala

His Leu

110

Lys
Ile

Leu

Asn
140

Ser

Tyr Asn Ala

Leu Asp Cys

Cys
190

Pro Gly

Glu Met

205

Met

Prg
220

Asn Asp

Lys Phe Ala

Gin

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgetag
gggcatacaa

Page 88

val GTn

G5

Leu Ser

GIn Arg
Ser Ile
ser

LYS

Ala
175

Leu

Ile Lys

ser Gin

val

Thy

gggtatcggt
tggtcgeeac
tcgetttgtc
cgaggaggea
aagcgttgaa
tgttttttte
catcatcaar

tgcttecaag

60
120
180
240
300
360
420
480



ggggcggtac
gtgcgtgtca

ggtgctgagg

aatgacgtygg

gcagaatttg

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

<220>
<223>

<400>

110
252
PRT

Artificial Sequence

variant of L.

110

met Thr Asp Arg
1

Leu

Lys

LyS

ser

65

Phe

Lys

val

Met

Ser

145

Gly

Lys

Gly

val

ser

50

ASp

Gly

Ser

Asn

Lys

Gly

Ala

ASp

Ile

val

35

Ile

Glu

Pro

val

Leuy

115

Asn

Phe

val

Tyr

Gly

20

Ile

Gly

Ala

val

Glu

100

ASp

Lys

val

Arg

Leuy
5
Leu
Thr
Gly
Gly
Thr
85
Asp
Ser
Gly
Gly
Ile

165

val

kefir

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Arg

ser

Ile

Arg

Asp

55

Thr

val

Thr

rhe

Ser

val

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Met

LYs

Asn

CX2-025_8T25

val

Asp

25

Ala

Ile

Leu

Ash

Glu

105

Gly

Ser

Leu

Ser

Thr
185

Ala

10

LYs

Asp

Arg

Phe

ASn

90

Glu

Thr

Ile

Gly

Ala
170

gtatcatgtc gaaaagcgca gcgetggatt
acacagtaca tccgggetgt atcaagaccc
aaatgatgtc acagcgtacg agaaccccta
catggatctg tgtgtacctg gcatctgacg

tggtcgacgg cgggtatacc gcacagtga

Ile

Phe

val

Phe

Asp

75

Ala

Trep

Arg

Iie

Ala

155

Ala

gcgcactgaa ggactacgat
cgctggicga tggtgatgaa
tgggccacat -tggcgaaccy

aatcgaaatt tgcgacgggt

val

val

Gly

val

60

Thr

Gly

His

Laeu

Asn

140

Tyr

Leu

val His Pro

Page 89

Thr

Glu

Glu

45

Gln

Thr

Ile

LYys

Gly

MeT

Asn

Asp

Gly

Gly

Glu

30

Lys

His

Glu

Ala

Leu

110

Ile

Ser

Ata

cys

Cys
180

Gly

15

Gly

Ala

Asp

Glu

val

95

Leu

GIn

Ser

ser

Ala

175

Ile

Thr

Ala

Ala

Ala

Ala

80

Gin

Asp

Arg

Ile

LYS

160

lLeu

Lys

540
600
660
720
759



Thr Pro Leu val Asp Gly Asp Glu Gly Ala Glu Glu
195 200

CX2-025_5T25

Arg Thr Arg Thr Pro Met Gly His Ile Gly Glu

210

225

215

Trp ITe Cys val Tyr Leu Ala Ser Asp Glu Ser
230

235

Ala Glu phe val val asp Gly Gly Tyr Thr Ala
5

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

<220>
<223>

<400> 111
atgaccgatc

111
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggeecygg
gacactacca
ggcaceccgtce
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctoagy
aatgacgtygg
gcagaattty
<210>
<211>
<212>
<213>

<220>
<223>

<400>

112
252
PRT

112

245

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcatteca
tcagtgggtt
gtatcatgic
acacagtaca
aaatgatgtc

catggatcty
tggtcgacgg

Artificial sequence

variant of L. kefir

caaagragcc
tgtagaggag
cgccaaatca
agcaggctadg
cgtgaacaat
gtctaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgea
tccgggetot
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

variant of L. kefir

250

atcgtaaccg
ggtgcgaaag
atcggcggta
acgaaactgt
gcagggatty
ctgtecgtita
aataaaggct
ccgatgergg
gcgetggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

205

Pro
220

LYS

Gin

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

Met Met Ser Gln

Asn Asp val Ala

phe Ala Thr Gly

240

gggtatcggt
rggtcgecac

tcgetttgtce
€gaggaggca
aagcgttgaa
tgroLtrtttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccyg
tgcgacgggt

Met Thr Asp Arg Leu Lys Ser Lys val Ala Ile val Thr Gly Gly Thr
1 5 10 15

page 90

60
120
180
240
300
360
420
480
540
600
660
720
759



Leu

Lys

Lys

Ser

65

Phe

Lys

val

Met

Ser

145

LYS

Thr

Arg

Trp

Gly

val

Ser

50

ASp

Gly

Ser

Asn

Gly

Ala

ASp

Pro

Thr

210

Ile

Ile

Glu

Pro

val

Leu

115

Asn

Phe

va'l

Tyr

Leu

195

Arg

Cys

Gly

20

Ile

Gly

Ala

val

Glu

100

ASp

Lys

val

Arg

Thr

val

Leu

Thr

Gly

Gly

Thr

85

Asp

ser

Gly

Gly

Ile

165

val

ASp

Pro

Tyr

Ala

Gly

Thr

Trp

70

Thr

Thre

val

Leu

Arg

ASp

Met

Leu
230

Ile

Arg

Asp

53

Thr

val

Thr

rphe

Gly

Pro

ser

val

Asp

Gly

ala

Ala Glu Phe val val Asp Gly

<210
<211>
<212>
<213>

<220>
<223>

245
113
759
DNA
Artificial Seguence

variant of L. kefir

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Met

LyS

Asn

Glu

200

Ser

Gly

CX2-025_5725
Asp Lys Phe val
25

Ala

Ile

l.eu

AsSn

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

ASp

Tyr

Asp

Arg

Phe

Asn

90

Glu

Thr

Ie

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

val

Phe

Asp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

ser

235

Ala

Gly

val

60

Thr

Gly

Ser

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gin

Page 91

Glu

Glu

45

Gln

Thr

Ile

Lys

Gly

Met

Asn

ASp

Gly

Met

205

Asn

Phe

Glu

30

Lys

His

Glu

Ala

lL.eu

110

Ile

ser

Ala

Cys

cys

190

Met

Asp

Ala

Gly

Ala

Asp

Glu

val

95

Leu

Glin

Ser

Ser

Ala

175

Iie

Ser

val

Thr

Ala

Ala

Ala

80

Gin

Ser

Arg

Tle

LYS

Leu

Lys

Gln



<400> 113
atgaccaacc

ttggcaatcyg
gcgggrgtag
cagcacgatg
ttcggcecgg
gacactacca
ggcaccegtc
atgagcagta
ggggceggtac
gtgcgtgtca
ggtgctgagy
aatgacgtgg
gcagaatttg
<210>
<21%>

<212>
<213>

114
252
PRT

<220>
<223> vari

<400> 114

Met Thr Asn
1
Ile

GIn Gly

val
35

Lys val

ser Ile

50

Lys

Ser Glu

65

Asp

phe Gly Pro

Lys Ser val

val Asn Leu

115

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattcg
tcagtaggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

ant of L.
Leu

Arg

Gly
20

Leu
Ile Thr
Gly Gly

Ala Gly

Lys

Ala

Gly

Thr

Trp

caaagtagcc
tgtagaggag
cgccaaatca
agcaggetygg
cgtgaacaat
gcacaaactyg
ccgcatgaag
cgtaggcgat
gaaaagcgca
tcegggetyt
acagcgtacg
tgtgtaccty

cgggtatacc

Artificial sSequence

kefir

Ser Lys

Ile Ala

His
40

Arg

Asp val

55

Thr Lys

70

Thr
85

val

Glu
100

ASp

Asp Gly

Thr

Thr

val

val val

Thr Thr

Phe
120

Phe

CX2-025_8T125

atcgtaaccg
ggtgegaaag
atcgygcggta
acgaaactgt
gcagggattg
ctgtecygtta
aataaaggct
ccgatgctgg
gcgctggatt
atcaagacce
agaaccccta
gcatctgacg

gcacagtga

Ala 1te

10

val

Asp Phe

25

Lys

Ala Ggly val

ITe Arg pPhe

Leu Phe Asp

75

Asn Asn Ala

90

Glu Glu

105

Trp

Gly Thr Arg

gcgggaccca
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcagtrgaa
gtctggtcga
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val GIn His

60

Thr Thr Glu

Gly Ile Ala

His Leu

110

Lys

Leu Ile

Page 92

gggtatcggt
tggtcgeceac

tcgetttgte
cgaggaggca
aagcgttgaa
cgertttttc
catrcatcaat
tgcttccaag
ggactacgatr
tgacgatcca
tggcgaaccyg
tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

Asp

Ala
30

Glu

val Gin

95

Leu Ser

Arg Arg

60
120
180
240
300
360
420
480
540
600
660
720
759



CX2-025_8T25

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

ser Gly Phe val Gly Asp Pro Met Leu Gly Ala

145 150 155

Gly Ala val Arg Ile Met Ser Lys Ser Ala Ala

165 170
Lys Asp Tyr Asp val Arg val Asn Thr val His
180 185
Thr Arg Leu val Asp Asp Asp Pro Gly Ala Glu
195 200

Arg Thr Arg Thr Pro Met Gly His Ile Gly Glu
210 215

Trp Ite Cys val Tyr Leu Ala Ser Asp Glu Ser

225 230 235

Ala Glu Phe val val Asp Gly Gly Tyr Thr Ala

245 250

<210> 115

<211> 759

<21Z2> DNA

<213> Artificial Seguence

<220>

<223> variant of L. kefir

<400> 115

atgaccaacc gtctgaagag caaagtagcc atcgtaaccg

ttcgraatcg ccgataaatt tgtagaggag ggtgcgaaag

gcggatrgtag gtgaaaaggc cgccaaatca atcggeggta

cagcacgatg catccgatga agcaggcigg acgaaactgt

ttcggccegy ttacgaccgt cgtgaacaat gcaggoattg

gacactacca cggaggaatyg gcacaaactg ctgtcegtta

ggcacccgtc tgggcattca gcgcatgaag aataaagget

atgagcagta tcagtgggct ggtaggcgat ccgatgcetgg

ggggeggtac gtatcatgtc gaaaagcgca gcgctggatt

gtgcgtgtca acacagtaca tccgggetgt atcaagaccc

ggtgctgagg aaatgatgtc acagcgtacg agaaccccta

aatgacgtgg catggatctg tgtgtacctg gcatctgacg

gcagaatttg tggtcgacgg cgggtatacc gcacagtga

Asn
140

Met Ser

Tyr Asn Ala

Leu Asp Cys

Pro Gly Cys

Glu Met

205

Met

Pro
220

Asn Asp

Lys Phe Ala

Gln

gcgggaccca
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatgyg
tgggcgetag
gggcatacaa
gcgeagigaa
cgectggtega
tgggecacat

aatcgaaatt

Page 93

Ser Ile

ser Lys

Ala val

175

Ile Lys

Ser GlIn

val

Thr Gly

240

gggtatcggt
tggtegecac
tcgetttgte
cgaggaggca
aagcyttyaa
cgtttrrtte
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccg
tgcgacgggt

60
120
180
240
300
360
420
480
540
600
660
720
759



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

<220>
<223>

<400>

116
252
PRT

Artificial Sequence

variant of L.

116

Met Thr Asn

1

Glin

LyS

Lys

ser

65

Phe

LysS

val

Met

ser

145

Gly

Lys

Thr

Arg

Gly

val

Ser

50

ASD

Gly

Ser

AsSh

Gly

Ala

ASpP

Pro

Thr
210

Tle

val

35

Ile

Glu

Pro

val

Leu

115

Asn

Leu

val

Tyr

Leu

1585

Arg

Arg

Gly

20

Ile

Gly

Ala

val

Glu

100

ASp

LyS

val

Arg

Thr

eu

Phe

Thr

Gly

Gly

Thr

85

ASp

Gly

Gly

Gly

Ite

165

val

Asp

Pro

kefir

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Arg

ASp

Met

Ser

Ite

Arg

ASp

55

Thr

val

Thr

Phe

Gly

Pro

Ser

va'l

ASp

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Met

Lys

Asn

Glu

200

His

CX2-025.5725

val

Asp

25

Ala

Ile

Leu

Ash

Glu

105

Gly

ser

Leu

ser

Thr

185

Gly

Ile

Ala

10

Lys

Asp

Arg

Phe

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Ile

Phe

val

Phe

Asp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

val

val

Galy

val

60

Thr

Gly

His

Leu

Asn

140

Tyr

Lau

Pro

Glu

Pro
220

Page 94

Thr

Glu

Glu

45

Glin

Thr

Ile

LyS

Asn

Asp

Gly

Met

205

AsSnh

Gly

Glu

30

Lys

His

Glu

Ala

Leu

110

Ile

Sep

Ala

Cys

Cys

190

Met

ASp

Gly

15

Gly

Ala

Asp

Glu

val

95

Leu

Gin

Ser

ser

Ala

175

Ile

Ser

val

Thr

Ala

Ala

Ala

Ala

80

Gln

Ser

Arg

Ile

LYysS

150

val

Lys

Gln

Ala



225

CX2-025_5725
Trp Ile Cys val Tyr Lgu Ala Ser Asp Glu Ser Lys pPhe Ala Thr Gly
230

235

Ala GTlu phe val val Asp Gly Gly Tyr Tgr Ala

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

<220>
<223>

<400> 117
atgaccaacc

117
759
DNA

ttggcaatcg
gcgggtgrag
cagcacgatg
ttcggeccygyg
gacactacca
ggcaccecgrce
atgagcagta
ggggcggtrac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

113
252
PRT

<400> 118

1

245

variant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cgggggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg
tggtcgacgy

artificial Sequence

kefir

caaagtagcc
tgtagccgag
cgccaaatca
agcaggetgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggegat
gaaaagcgea
tccgggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

ArtiTicial Sequence

variant of L. kefir

250

atcgtaaccg
ggtgcgaaag
atcggceggta
acgaaactgt
gcagggattg
trgtcegtta
aataaaggct
ccgatgetgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

10

GIn

gcgggaccca
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgotag
gggcatacaa
gcgcactgaa
cgctggtegt
tgggccacat

aatcgaaatt

240

gggtatcggt
tggtcgeecac

tcgetttgtc
cgaggaggea
aagcgtrgaa
tgtrttittc
catcatcaat
tgcttecaag
ggactacgat
taaagatcca
tggcgaaccy

tgcgacgggt

Met Thr Asn Arg %eu Lys ser Lys val Ala Ile val Thr Gly ggy Thr

GIn Gly Ile Gly Leu Ala Ile Ala Asp Lys Phe val Ala Glu Gly Ala
20 25 30

Lys val §a1 Ile Thr Gly Arg Hgs Ala Gly val Gly Glu Lys Ala Ala
5 4 45

Lys ser Ile Gly Gly Thr Asp val I'le Arg Phe val GlIn His Asp Ala
50 35 60

Page 95

60
120
180
240
300
360
420
480
540
600
660
720
759



Ser
65

Phe
Lys
val
Met
Ser
145
Gly
LYS
Thr
Arg

225

Ala

ASp

Gly

Ser

Ash

Lys

Gly

Ala

Asp

Pro

Thr

210

Ite

Glu

<210>
<211>
<212>

<213>

<220>
<Z223>

<400>

atgaccgatc gtctgaagag caaagtagcec
ttggcaatcg ccgataaatt tgtagaggag
gcgggtgtag gtgaaaagge cgccaaatca
cagcacgatg catccgatga agcaggetgg

f£tecggeccgg ttacgaccgt cgtgaacaat

Glu

Pro

val

L.eu

115

Asn

Phe

val

Tyr

Leu

195

Arg

Cys

Phe

119
739
DNA

variant of L.

119

Ala

val

Glu

100

Asp

Lys

val

ATrg

Thr

val

val

Gly

Thr

85

Asp

Ser

Gly

Gly

Ile

165

val

val

Pro

Tyr

val
245

Trp

70

Thr

Thr

vatl

Leu

Arg

LYS

Met

Leu

230

ASD

Thr

val

Thr

Phe

ser

val

Asp

Gly

Artificial Seguence

kefir

Lys

val

Thr

Phe

120

Ala

Met

Lys

Asn

Pro

200

ser

Gly

CXZ-025.5T25

Leu pPhe Asp Thr Thr Glu
75

Asn

Gly

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

ASD

TyYr

Asn

96

Glu

Thr

1le

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Ala

Trp

Arg

Ile

His

Glu

Glu

Ser

235

Ala

atcgtaaccy

ggtgcgaaag

atcggeggta

acgaaactgt

gcagggatty
Page 96

Gly I7e Ala

His Lys Leu
110

ifeu Gly Ile

Asn Met Ser
140

TYr Asn Ala
Leu Asp Cys
Pro Gly Cys

Glu Met Met
205

Pro Asn Asp
220

Lys pPhe Ala

Gln

gcgggacccé
tagttattac
ctgatgttat
tcgacaccac

cagttcagaa

Giu Ala
80

val GlIn
85

Leu Ser

Gln Arg

Ser Ile

Ser Lys

Ala Leu

175

Ile Lys

Ser Gin

val Ala

Thr Gly
2460

gggtatcggt
tggtegecac

tcgetttgte
<gaggaggla
aagcgttgaa

60
120
180
240
300



gacactacca

ggcaccegtce

atgagcagta

ggggcgattc
gtgcgtgtca

ggtgctgagg
aatgacgtgg

gcagaattty

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

<220>
<223>

<400>

1

Gln

Lys

Lys

ser

65

Phe

Lys

val

Met

Ser
145

Gly

val

ser

50

Asp

Gly

Ser

ASnh

LysS

Gly

120
252
PRT

cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

Aartificial Sequence

variant of L. kefir

120

Ile

val

35

Ile

Glu

Pro

val

Leu

115

Asnh

Phe

Gly
20

Ile

Gly

Ala

val

Glu

100

Asp

LYS

val

Met Thr Asp Arg Leu
5

Leu

Thr

Gly

Gly

Thr

85

ASp

Ser

Gly

Gly

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Ser

Ite

Arg

ASp

55

Thr

val

Thr

Phe

Gly

Pro

gcacaaactg
gcgeatgaay
cgtaggcgat
gaaaagcgea
tccgggetge
acagegtacyg
tgtgtacctyg

cgggtatacc

LYs

Ala

Mis

40

val

Lys

val

Thr

Phe

120

Ala

Met

CX2-025_ST25

ctgtcegtta atctggatag

aataaaggct

ccgatgetgg

gcgetggatt

atcaagaccc

agaaccccta

gcatctgacg

gcacagtga

val

Asp

25

Ala

Ile

Leuy

Asn

Glu

105

Gly

Ser

Leu

Ala ITe
10

Lys Phe

Gly val

Arg Phe

Phe Asp

75
Asn Ala
80
Glu Trp
Thr Arg

Iie Ile

Gly Ala
155

tgggcgcetag

gggcatacaa

gcgcactgaa

cgctggtcga

tgggccacat

aatcgaaatt

val

val

Gly

val

60

Thr

Gly

His

Ley

Asnh

149

Tyr

Page 97

Thr

Glu

Glu

45

Gin

Thr

Ile

Lys

Asn

Gly
Glu
30

Lys
His
Glu
Ala
Leuy
110
Ile

ser

Ala

tgtttttitc
catcatcaat
tgcrtecaag
ggactacgat
taaagatgag
tggcgaaccg
tgcgacgggt

Gly
15

Gly
Ala
AsSp
Glu
val
a5

Leu
Gln

Ser

ser

Thr

Ala

Ala

Ala

Ala

80

Gln

Ser

Arg

Ile

LysS
160

360
420
480
540
600
660
720
759



CX2-025_5T25

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

Lys Asp Tyr Asp val Arg val Asn Thr val His Pro Gly Cys

180 185 190
Thr pPro Leu val Asp Lys Asp Glu Gly Ala Glu Glu Met Met

195 200 205
Arg Thr Arg Thr Pro Met Gly His Ile Gly Glu Pro Asn Asp
210 215 220
Trp Ile Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala
225 230 235
Ala Glu phe val val Asp Gly Gly Tyr Thr Ala Gin
245 250

<210> 121
<211> 759
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of L. kefir
<400> 121
atgaccgatc gtctgaagag caaagtagec atcgtaaccg gegggaccca
ttggcaatcg ccgataaatt tgtagccgag ggtgcgaaag tagttattac
gcggatgtag gtgaaaaggc cgccaaatca atcggcggta ctgatgttat
cagcacgatg catccgatga agcaggcetgg acgaaactgt tcgacaccac
ttcggeecgy ttacgaccgt cgtgaacaat gcagggattg cagttcagaa
gacactacca cggaggaatg gcacaaactg ctgtccgtta atctggatag
ggcaccegte tgggcattca gcgeatgaag aataaaggcet tgggcgetag
atgagcagta tcagtgggtt cgtaggcgat ccgatgctgg gggcatacaa
ggggcgattic gtatcatgtc gaaaagcgca gcgctggatt gegcactgaa
gtgcgtgtca acacagtaca tccgggetgt atcaagacce cgctggtcga
ggtgctgagg aaatgatygtc acagcgtacg agaaccccta tgggecacat
aatgacatcg catggatctg tgtgtacctg gcatctgacg aatcgaaatt
gcagaattig tggtcgacgg cgggtatacc gcacagtga
<210> 122
<211> 252
<212> PRT
<213> Artificial Seguence
<220> )
<223> variant of L. kefir

Page 98

Ala
175

Leu

Ile Lys

Ser Gln

val Ala

Thr Gly

gggtatcggt
tggtcgecac
tcgctttgtc
cgaggaggcea
aagecgttgaa
TgETtititc
catcatcaat
tgcttecaay
ggactacgat
taaagatcca
tggtgaaccg
tgcgacgggt

60
120
180
240
300
360
420
480
540
600
660
720
759



<400>

122

Met Thr Asp
1

Gln

Lys

Lys

Ser

65

Phe

Lys

val

Met

ser

145

Gly

Arg

Trp

Ala

Gly

val

Ser

50

ASD

Gly

ser

Asn

Lys

Gly

Ala

ASD

Pro

Thr

210

Ile

Glu

<21.0>
<211>

Ile

val

35

Ile

Glu

Pro

val

Leu

115

Asn

Phe

Ile

Tyr

Leu

195

Arg

Cys

Phe

123
759

Arg

Gly

20

ile

Gly

Ala

val

Glu

100

ASp

LYys

val

Arg

Asp

vali

Thr

val

val

Leu

Leu

Thr

Gly

Gly

Thr

85

ASp

Ser

Gly

Gly

Ile

165

val

ASp

Pro

Tyr

val
245

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Arg

Lys

Met

Leu

230

ASp

ser

Ile

Arg

ASp

55

Thr

val

Thr

Phe

Ser

val

Asp

Gly

Ala

Gly

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Met

Lys

Asn

Pro

200

His

sSer

Gly

CX2-025_587125

val Ala Ile val

ASp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

Sar

L.eu

ser

Thr

185

Gly

Ite

ASD

Tyr

i0

Lys

Asp

Arg

Phe

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Phe

val

Phe

Asp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

ser

235

Ala

val

Gly

val

60

Thr

Gly

His

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Page 99

Thr

Ala

Glu

45

Gln

Thr

Ile

Lys

Asn

Asp

Gly

Met

205

Asn

Phe

Gly

Glu

30

Lys

His

Glu

Ala

l.eu

110

Ile

Ser

Ala

cys

Cys

Met

ASD

Ala

Gly

15

Gly

Ala

Asp

Glu

val

95

teu

Gin

Ser

ser

Ala

175

Ile

ser

Ile

Thr

Thr

Ala

Ala

Ala

Ala

80

Gin

Ser

Arg

Ile

Lys

160

Ley

Lys

GlIn

Gly
240



<212>
<213>

<220>
<223> vari

<400> 123
atgaccgatc

DNA

ttggcaatcg
gcgggtgtag
cagcacgatg
tteggeecgyg
gacactacca
ggcacccgtc
atgagcagta
ggggcgattc
grgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaattty
<210>
<211>
<212>
<213>

<220>
<223>

<400>

124
252
PRT

vari
124
Met Thr Asp
1

Ile

Gin Gly

val
35

Lys val

Ser Ile

50

Lys

Ser Glu

65

ASp

phe Gly Pro

ant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggct
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

ant of L.
Arg

Leu
5

Gly
20

Leu
ile Thr
Gly Gly

Ala Gly

Lys Ser

Ala

Gly

Thr

Trp

Artificial Sequence

kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgecatgaag
ggtaggcgat
gaaaagcgca
teegggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial sequence

kefir

Lys

Ala

Ile

His
40

Arg

val

Thr Lys

70

Thr
85

val

Thr

val val

CX2-025_5725

atcgtaaccg
ggtgcgaaag
atcggceggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgatgetgg
gcgetggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

Ala Ile

10

val

Asp Phe

25

LyS

Ala Gly val

Ile Arg phe

Leu Phe Asp

75

Asn Asn Ala

90

gcgggaccca
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgetag
gggcatacaa
gcgcagtgaa
cgctggtcga
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val GIn His

60

Thr Thr Glu

Gly Ile Ala

Page 100

gggtatcggt
tggtcgecac
tcgetttgte
cgaggaggca
aagcgttgaa
tgtrtttrte
catcatcaat
tgcttecaag
ggactacgat
taaagatgag
tggcgaaccyg
tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

Asp

Ala
80

Glu

val
95

60
120
180
240
300
360
420
480
540
600
660
720
759



CX2-025_ST25

i.ys Ser val Glu Asp Thr Thr Thr Glu Glu Trp His Lys Leu
100 105 110
val Asn Leu Asp Ser val Phe pPhe Gly Thr Arg Leu Gly Ile
115 120 125
Met Lys Ash Lys Gly Leu Gly Ala Ser ITe Ile Asn Met Ser
130 135 140
Ser Gly Leu val Gly Asp Pro Met Leu Gly Ala Tyr Asn Ala
145 150 155
Gly Ala Ile Arg Ile Met Ser Lys Ser Ala Ala Leu Asp Cys
165 170
Lys Asp Tyr Asp val Arg val Asn Thr val His Pro Gly Cys
180 185 190
Thr Pro Leu val Asp Lys Asp Glu Gly Ala Glu Glu Met Met
195 200 205
Arg Thr Arg Thr Pro Met Gly His Ile Gly Glu Pro Asn Asp
210 215 220
Trp Ile Cys val Tyr Leu Ala Ser Asp Glu Ser Lys Phe Ala
225 230 235
Ala Glu pPhe val val Asp Gly Gly Tyr Thr Ala GlIn
245 250
<210> 125
<211> 759
<212> DNA
<213> Artificial Sequence
<220>
<223> Variant of L. kefir
<400> 125
atgaccgatc gtctgaagag caaagtagcc atcgtaaccg gegggaccca
ttggcaatcg ccgataaatt tgtagccgag ggtgcgaaag tagttattac
gcggatgtag gtgaaaaggc cgccaaatrca arcggeggta ctgatgttat
cagcacgatg catccgatga agcaggctgg acgaaactgt tcgacaccac
tteggeecgg ttacgaccgt cgtgaacaat gcagggattg cagttcagaa
gacactacca cggaggaatg gcacaaactg ctgtccgtta atctggatag
ggcacccgte tgggcattca gegeatgaag aataaaggct tgggcgetag
atgagcagta tcagtggget ggtaggcgat ccgatgctgg gggceatacaa
ggggcgattc gtatcatgtc gaaaagcgca gegetggatt gegcagtgaa
gtgcgtgtca acacagtaca tcCgggetgt atcaagacce ¢gotggtaga

Page 101

Leu Ser

Gln Arg

Ser

ser Lys

160

Ala val

175

Ile Lys

Ser GIn

val Ala

Thr Gly

gggtatcggt
tggtcgecac
tcgetttgte
cgaggaggca
aagcgttgaa
tgrtrettte
catcatcaat
tgcttccaag
ggactacgat

taaagatcca

60
120
180
240
300
360
420
480
540
600



CX2-025.5725

ggtgctgagg aaatgatgtc acagcgtacg agaaccccta tgggcecacat tggegaacca 660
aacgargtgg catggatctg tgtgtacctg gcatctgacg aatcgaaatt tgcgacgggt 720
gcagaatttg tggtcgacgg cgggtatacc gcacagtga 759
<210> 126

<211> 252

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of L. kefir

<400> 126

Met Thr Asp Arg Leu Lys Ser Lys val Ala Ile val Thr Gly Gly Thr
1 5 10 15

Gln Gly Ile Gly Leu Ala Ile Ala Asp Lys Phe val Ala Glu Gly Ala
20 25 30

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

Lys Sser Ile Gly Gly Thr Asp val Ile Arg Phe val GlIn His Asp Ala
50 55 60

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

phe Gly Pro val Thr Thr val val Asn Asn Ala Gly Ile Ala val GlIn
85 90 95

Lys ser val Glu Asp Thr Thr Thr Glu Glu Trp His Lys Leu Leu Ser
100 o 105 110

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

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

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

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

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

Thr pro Leu val Asp Lys Asp Pro Gly Ala Glu Glu Met Met Ser Gln
195 200 205
rpage 102



Arg Thr Arg Thr Pro Met
210

225

215

230

CX2-025.5T725

Trp Ile Cys val Tyr Leu Ala Ser Asp Glu ggr Lys Phe Ala Thr Gly
5

Ala GTlu phe val val Asp Gly Gly Tyr Thr Ala Gln
245

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

<220>
<223>

<400> 127
atgtctaacc

127
762
DNA

ttggcaatcg
tcegatgtag
cagcacgatt
ttcggeccog
gaaactacca
ggeaccegtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctrgagg
aatgacatcg
tccgaattty
<210>
<211>
<212>
<213>

<220>
<223>

<400>

128
252
PRT

128

1

teu Gly ITe Gly teu Ala Ile Ala Thr Lys phe val Glu
20 25

variant of L.

gtctggatgg
ccacgaaatt
gtgaaaaggc
catccgatga
ttagcacctt
cggccgaatyg
tgggcattca
ttagcgggtt
gtatcatgtc
acacagtaca
aagcgatgtc
catatatctg

tagtcgacyg

artificial Ssequence

Brevis

caaagtagcec
tgtagaggag
cgccaaatca
agatggctgg
agtgaacaat
gcgtaaactyg
gcgcatgaaa
cgtaggcgat
gaaaagcgea
tcegggetge
acagcgtacy
tgtgtaccty

cgggtatacc

artificial Sequence

variant of L. brevis

250

atcattaccyg
ggtgcgaaag
gtaggcactc
acgaaactgt
gcagggattg
ctggccgtta
aataaaggct
ccgagectygy
gcgctggatt
atcaagacce
aaaaccceta
gcatctaatyg

gcacagtaat

10

gcgggactct
taatgattac
cggatcagat
tcgacgeceac
cagttaacaa
atctggatyg
tgggcgctag
gggcatacaa
gcgeactgaa
cgctggtcga
tgggccacat

aatcgaaatt

ga

30

Page 103

Gly His Ile Gly Glu 558 Asn Asp val Ala

240

gggtatcggt
tggtecgteac
tcagtttttt
cgagaaagca
aagcgttgaa
tgtttetttc
catcatcaat
cgcttecaag
ggactacgat
tgatctgeeg
tggcgaaccyg
tgcgacggyt

Met Ser Asn Arg Leu Asp Gly Lys val Ala Ile Ile Thr Gly ggy Thr
5

Glu Gly Ala

60
120
180
240
300
360
420
480
540
600
660
720
762



CX2-025_58725
tys val Met Ile Thr Gly Arg Hgs ser Asp val Gly Glu Lys Ala Ala
35 4 45

Lys Ser val Gly Thr Pro Asp GIn Ile Gln Phe Phe GlIn His Asp Ser
50 55 60

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

phe Gly pro val Ser Thr Leu val Asn Asn Ala Gly Ile Ala val Asn
85 90 95

Lys Ser val Glu &lu Thr Thr Thr Ala Glu Trp Arg Lys Leu Leu Ala
100 105 110

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

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

Ser Gly Phe val Gly Asp Pro Ser Leu 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

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

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

Tyr Ile Cys val Tyr Leu Ala Ser Ash Glu Ser Lys Phe Ala Thr Gly
225 230 235 240

ser Glu Phe val val Asp Gly Gly Tyr Thr Ala Gin

245 250
<210> 129
<211> 759
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of L. Kefir
<400> 129
atgaccgatc gtctgaaggg caaagtagec atcgtaaccg gogggactct gggtatcggt 60
ttggcaateyg ccgataaatt tgtagaggag ggtgcgaaag tagttattac tggtcgtcac 120

Page 104



gcggatgtag
cagcacgatg
tteggeecgg
gacactacca
ggcacccgte
atgagcagta
ggggcggtac
gtgcgtgtea
ggtgctgagg
aatgacatcg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

130
252
PRT

130

Met Thr Asp
1

Leu Gly Ile

val
35

Lys val

ser Ile

50

Lys

ser Glu

65

Asp

Phe Gly Pro

Lys Ser val

val Asn Leu

115

Met Lys Ash

130

gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttagcgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

Arg Leu

Gly
20

Leu
ITe Thr
Gly Gly
Ala

Gly

Thr
85

val

Glu
100

ASp
Gly

AsSp

Lys Gly

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

cgccaaatca
agcaggeigg
cgtgaacaat
gcgtaaactg
gcgcatgaaa
cogtaggcgat
gaaaagcgea
tccgggetgce
acagcgtacy
tgtgtacctg

cgggtatacc

artificial Sequence

variant of L. kefir

Gly Lys

Ala

Ile

His
40

Arg

Asp val

55

Thr Lys

val val
Thr Thr

Phe
120

Phe

Gly Ala

CX2-025.5725

atcggcggea
acgaaactgt
gcagggattg
ctgtccgrta
aataaaggct
ccgacgetgg
gcgetggatt
atcaagaccc
aaaaccccta
gcatctgacy

gcacagtga

Ala 1Ile

10

val

Asp Lys Phe
25

Ala Asp val

tle Aarg phe

Leu Phe Asp

75

Asn Asn Ala

90

Glu
105

Glu Trp

Gly Thr Arg

ser Ile Ile

ctgatgttat
fcgacaccac
cagtttccaa
atctggatgg
tgggcgctag
gggcatacaa
gcgeactgaa
cgctggtcga
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val GIn His

60

Thr Thr Glu

Gly Ile Ala

Arg Leu

110

Lys
Ite

Leu

Asn
140

Ser

Page 105

tegetttgte
cgaggaggea
aagcgttgéa
tgtttttttc
catcatcaat
cgetteccaag
ggactacgat
tgatctggaa
tggcgaaccy

tgcgacgggt

Gly Thr

15

Gly
Ala Ala
Ala

Asp

Ala
80

Glu

val
95

Ser
Leu Ser
Gln Arg

Ser

180
240
300
360
420
480
540
600
660
720
759



Ser Phe
145

Gly

Gly Ala val

Lys Asp Tyr

Thr Pro Leu

195

Thr
210

Arg Lys

Ile Cys

Giu Phe

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

<220>
<223> ADH

<400> 131
atggcaaaga

131
852
DNA

gagagcttac
agcagcagceg
gcaatatggt
ggagtaaagg
atagagcaac
ccctggacaa
gatgtagact
aggtttgaga
atagtaaatg
tttgcaaaga
ggatatataa
agcttagtcc
ttagcaagceg

acattaccct

val Gly

Ile
165

Arg
Asp val
val Asp
Thr

Pro

val Tyr

Arg

AsSp

Met

Leu

pro Thr

ser Lys
Asn

val

Glu
200

Leu
His

Gly

Ala ser

230

val
245

val

from Candida magnoliae

attttagcaa
aagtattaga
gaataggata
ataatagcca
taaaggcata
aaataaagga
agggagcata
taaagggagt
aagagggaaa
tcccecaatt
gcttageagt
atacagagat
ccttaggaag
atgcaggaag

dd

Asp

Gly Gly

Artificial Sequence

tgtagagtat
tttatttaag
tgcattageca
tgatgcaaca
taaagcaaat
ttttggacat
tatagatcaa
aggatacgta
aaagggagcea
ccaagcaaca
cgagtttgca
aagcgatrte
gggaggagag

ctatgcaaca

Leu Gly

sSer

Thr

185

Gly

Ile

Asp

Tyr

CX2-025_8T25

Ala
155

Ala Ala

170

val His

Ala Glu

Gly Glu

Glu Ser

235

Thr Ala

250

ccegeaccec
ttaaatggaa
gaggctttig
ggaaaagcag
gtaagcagca
ttagatatag
gatgatgaca
gcaaagecatyg
tragtattta
tataatgcag
ccctttgeaa
gtcecccaag
acagcagagt

ggaacagata

Tyr Asn Ala

Leu Asp Cys

Pro Gly Cvys

190

Glu Met

205

Met

Pro
220

Asn ASp

Lys Phe Ala

Gin

cceceecgcaca
aagtagcaag
cacaagtcgy
aggcattagce
gcgatgeagt
tagtagcaaa
agcattttga
caggaaggea
cagcaagcat
caaaggcagg
gggtaaatag
agacacaaaa
tagtaggagc

taatagtaga

Page 106

ser Lys

Ala
175

Leu

Ile Lys

Ser Gin

Ile Ala

Thr Gly

tacaaagaat
cataacagga
agcagatgta
aaagaagtat
caagcaaaca
tgcaggaata
ccaagtagta
ttttagggaa
gagcggacat
agtaaggcat
cgtaagcccc
taagtggtyg
atatttattc

tggaggatat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
852



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

<220>
<223>

<400>

132
283
PRT

Artificial Sequence

CX2-025_8T25

ADH from Candida magnoliae

132

Met Ala Lys
1

Gly

Leu

Asn

65

Gly

val

1le

ASp

Lys

145

Arg

Met

Ala

Phe

Thr

Lys

Ala

50

Ser

va’l

LYS

val

Gin

130

Gly

Phe

Ser

Ala
210

Lys

val

35

Glu

His

Lys

Gin

val

115

Asp

val

Glu

Gly

Lys

195

Pro

Asn

Asn

20

Ala

Ala

ASp

val

Thr

100

Ala

Asp

Gly

Lys

His

186G

Ala

Phe

Phe
5

Glu
sSer

Phe

Ala

Asn

AsSp

Tyr

Glu

165

Iie

Gly

Ala

ser

ser

Ala

Thr

70

Ala

Glu

Ala

LYS

va'l

150

Gly

val

val

Arg

Asn val Glu

Leu

Thr

Gln

35

Gly

Tyr

Gin

Gly

His

135

Ala

Lys

Asn

Arg

val
215

Glin

Gly

40

val

LysS

LYyS

Gln

Tle

120

Phe

Lys

Lys

val

His

200

Asn

val

25

ser

Gly

Ala

Ala

Ile

105

Pro

ASp

His

Gly

Pro

185

Phe

Ser

Tyr Pro

Leu Asp

ser Sser

Ala Asp

Glu Ala

75

Asn val

90

LYs Asp

Trp Thr

Gln val

Ala Gly

Ala Leu

170

Gin Phe

Ala Lys

val ser

Ala

Leu

Gly

val

60

L.eu

Ser

phe

Lys

val

140

Arg

val

GlIn

Ser

Pro
220

Page 107

Pro

Phe

Ile

45

Ala

Ala

Ser

Gly

Asp

His

Phe

Ala

Leu

205

Gly

Pro

LysS

Gly

Ile

Lys

Ser

His

110

Ala

val

Phe

Thr

Thr

190

Ala

Tyr

Pro

15

Leu

Tyr

Trp

Lys

Asp

a5

ey

Tyr

ASD

Arg

Ala

175

Tyr

val

Ile

Ala

Asn

Tyr

Tyr

80

Ala

ASp

Leu

Glu

160

Ser

Asn

Glu

Asn



Thr Glu Ile
225

Ser Leu val

Ala Tyr Leu

Asp Ile Ile
275

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

<220>
<223> ADH

<400> 133
atgaaagcca

133
1047
DNA

ccggaaccag
gatgatrttca
ggtcatgaag
ggcaccaatq
ggcctggaga
gctceggggy
ggcgatttag
gcaatcaaac
ggtggcctgg
gcettggacg
gtcctgtctg
gctttggtgt
ggcgtggget
ggtttettce
gaactgatcg
ttctctttgg
cgtgcggtag
<210>
<211>
<212>
<213>
<220>

134
348
PRT

ser

230

Pro
245

Phe
260

val

artificial Seguence

CX2-025.5T725

235

265

Asp Gly Gly Tyr Thr Leu Pro
280

from Rhodococcus erythropolis

ttcagtacac
gcccgggeya
ttatgtetet
gtgctggtaa
tggttgtgta
actattgctc
ctttggcaga
accctgttaa
gctecetgee
gccacgtggc
tttctgecga
ataaagatgc
tggattttgt
ctgacgtcac
agagtcctta
aattgatcga
ataatggtge

tcgteccggg

tcgtateggt
agtactgctyg
gccggaagaa
agtrgccgea
cggcccatgg
ccgtgeacag
atttatgatt
aactgttccg
gaaactgcoc
tatccaactyg
taaactggaa
agcggagaat
gggctatcag
cattgrtggt
tgaggecatecg
tctggegeat
agaggcctat

cctgtaa

Artificial Seguence

gcggaaccag
gaagtcacgg
cagtacacct
gttggcgaag
ggttgtggca
gaactgggta
gtcgactcac
ttgactgatg
ggcggctert
ctgcgrcatt
ctggcracca
gtgcgtaaaa
cctaccattg
atcggtgatg
gttacggtac
getggtattt

cgtcgeetgg

Asp Phe val Pro GIn Glu Thr Gln Asn Lys Trp T

aactgactga
cagctggegt
acggcctgec
gtgttgaagg
actgttggea
rtaacccygceo
cacgtcattt
cgagectgac
atgcagtagt
ratctgetge
aagtcggege
ttactggtag
acaccgccat
gccaggeaca
cttattgygg
tcgacattge

ctgcgggcac

Page 108

rp
240

Leu Gly Arg Gly Gly Glu Thr Ala Glu Leu val Gly
250

255

teu Ala Ser Asp Ala Gly Ser Tyr Ala ;?5 Gly Thr

aatcccgaag
gtgccattcc
gctgaccctg
gttggatatt
ttgcagtcag
tggtctoggt
ggtcccgatt
cccataccat
gatcggtacg
aacggtgatc
acatgaagta
ccaaggtgea
ggcagtggeg
tgcgaaagtt
cgctegtaat
cgttgagacc

actgtcaggc

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

1020
1047



<223> ADH from
<400>

134

met Lys Ala Ile

1

Glu

Thr

Glu

Ala

65

His

Met

Pro

145

Ala

val

His

Leu

ITe
Ala
Glu
50

Gly
Thr
Cys
Ile
Ile
130
val
Ile
Ile
Leu
Glu
210

ASp

Leu

Pro

Ala

35

Gln

Lys

AsSn

Ser

Asn

115

val

Lys

Lys

Gly

Ser

195

Leuy

Ala

val

Lys

20

Gly

Tyr

val

val

Gin

100

Pro

ASpP

Thr

Arg

Thr

180

Ala

Ala

Ala

Leu

Rhodococcus

GIn Tyr Thr
5

Pro

val

Thr

Ala

val

85

Gly

Pro

Ser

val

Ser

165

Gly

Ala

Thr

Giu

ASp

Glu

Ccys

Tyr

Ala

70

val

Leu

Gly

Pro

Pro

150

Leu

Gly

Thr

Lys

Asn

230

Phe

Pro

His

Gly

55

val

Tyr

Glu

Leu

Arg

Leu

Pro

Leu

val

val

215

val

val

erythropolis

Arg

Gly

ser

40

Leu

Gly

Gly

Asn

His

Thr

Lys

Gly

Tle

200

Gly

Arg

Gly

CX2-025_8T25

Ite

Pro

25

Asp

Pro

Glu

Pro

TY"T

105

Ala

Leu

ASD

Leu

His

185

Ala

Ala

Lys

Tyr

Gly
10

Gly
ASD

Leu

Gly

Try

S0

cys

Pro

val

Ala

Leu

His

Ile

Gin
250

Ala

Glu

Phe

Thr

val

75

Gly

ser

Gly

Pro

Gly

Ala

ASp

Glu

Thr

235

Pro

Glu

va'l

Ile

Leu

60

Glu

Cys

Arg

Ala

Tle

140

L.eu

Gly

Ile

val

val

220

Gly

Thr

Page 109

Pio

Leu

Met

45

Gly

Gly

Gly

Ala

Leu

125

Gly

Thr

ser

Gln

sSer

205

val

Ser

1le

Glu

Leu

30

Ser

His

Leu

Asn

Gln

110

Ala

ASp

Pro

Tyr

Leu

180

Ala

Leu

Gin

Asp

L.eu

15

Glu

Leu

Glu

Asp

Cys

Glu

Glu

Leu

Tyr

Ala

175

Leu

AsSp

Ser

Gly

Thr
255

Thr

val

Pro

Gly

Ite

80

Trp

Leu

Phe

ASp

His

160

val

Arg

LysS

Asp

Ala

240

Ala



Met Ala val

GIn
275

Asp Gly

Ala Ser val

290

Leu Ile

305

AsSp

Phe Ser Leu

Thr Leu Ser

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

<220>
<223> YGL

<400> 135
atgaccacgyg

135
1047
DNA

gtggtagatg
aaaaatgacg
gaagatattg
aaagtggtce
ttactgatcc
gcagacaccg
gatatgaaag
tcgtgtcagy
gcgtgggact
ccaggerteg
agcagtgcga
agcggcecgt
cctgaatgceg
ctggacattc
ggcagegget
aacttgctgg

ttgctggaag

Ala
260

Gly
Ala
val

Thr

Ley Ala

val

Ala

Pro

His

Gly Ser

val
280

Lys

Tyr
295

Trp

Ala Gly

310

Asn
325

ASp

Arg

Gly

Ala

Ala Glu

val val

Artificial Sequence

CX2-025.5725

Asp val Thr
265

Gly phe Phe

Gly Ala Arg

ITe pPhe

315

Ala Tyr

330

Arg

val
345

Pro Gly

ADH from Saccharomyces cervisiae

aaaaaaccgt
acctgctgaa
gtttgctgaa
cggcaccaaa
tgcatatcgce
cggcggtaaa
tggaaaaagt
ataccagctt
cgaatgctgt
tcrtggaaga
trtttggtec
ttattgcgaa
ttatcgacgt
ccggteagey
tgaacgaaga
cgaccttect
gcttccagtt

tgcaaagcaa

agtgttcgty
aactggttac
gaagttcaag
cgcettcgat
gtcceceggte
cggtaccaaa
ggttattact
cgtggttaac
gtcecgcettat
aaaccagagc
gcagcrgttc
cctggtgtcg
ccgtgacgtt
cetgtttcetg
atttccacag
gactaaaaat
caacaaattc

aagctaa

tcaggegega
aaagtaattg
tccaacccga
aaagtattce
catttcaaca
tcrattttgg
tcatctgtty
gaagaatcct
tgcggttcta
agcattaaat
gccgacteet
tataaattag
tccaaagetce
tgcgaggata
ctgaagggca
tgttgcaaat

cgegactgea

ITe val

Gln Ser

285

Asn Glu Leu

300

ITe Ala val

Arg Leu Ala

Leu

ccggtrtrat
gttccggtcg
atctgagcat
agaaacatgg
ctaccgattt
aagcaattaa
cegegttggce
ggaataaaga
aaaaattcgc
ttactetgtc
tgcgecaatgy
gggataactt
atctgctgge
tgttetgttce
agatcgcaac
gcgacaatcg

ttgtcgatac

Page 110

Ile Gly

Tyr Glu
Glu

Ile

Thr
320

Glu

Ala
335

Gly

tgctctgeac
ttctcaggaa
ggaaattgty
taaagaaatt
cgaaaaagac
gaactatgcc
ctectecgggt
cacctgggaa
agagaaaacg
cacgattaac
tattaactct
ctacaattat
atttgagaaa
ccaggaagcec
gggcgaacct
taaaactaaa

tgcgteccay

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

1020
1047



<210>
«<211>
<212>

CX2-025_5T25

136
348
PRT

<213>

<220>
<223>

<400>

Met Thr Thr Glu Lys

1

Ile

Ile

Phe

Ala

65

Lys

Phe

Leu

Ile

Thr

145

Ser

Ala

Lys

lLeuy

Ala

Gly

val

Glu

Giu

Thr

136

Ser

Cys

Glu

Phe

Phe
210

Leu

ser

35

Ser

Asn

val

Lys

Ala

115

Ser

Phe

Gln

Lys

Thr

195

Ala

His

20

Gly

Asn

Ala

Leu

100

Ile

Ser

val

Ala

Thr

180

Leu

Asp

5

val

Arg

Pro

Phe

His

85

ey

Lys

val

val

Asn

165

Ala

ser

Ser

Artificial Sequence

YGL ABH from Saccharomyces cervisiae

136

Thr val val phe va'l ser

val

ser

Asn

AsSp

70

Ile

ifeu

Asn

Ala

Asn

150

Ala

Trp

Thr

Leu

Asp

Glin

Leu

55

LyS

Ala

Ile

Tyr

ala

135

Glu

val

Asp

Ile

Arg
215

ASD

Glu

40

Ser

val

ser

Pro

Ala

120

Leu

Glu

ser

Phe

Asn

200

Asn

Leu

25

Lys

Met

Phe

Pro

Ala

105

Ala

Ala

Ser

Ala

Leu

185

Pro

Gly

10

Leu

AsSn

Glu

GlIn

val

a0

val

Asp

Ser

Trp

Tyr

Glu

Gly

Tle

Lys

Asp

Ile

Lys

His

Asn

Thr

Pro

Asn

155

Cys

Glu

Phe

Asn

Gly

Thr

Gly

val

60

His

Phe

Gly

va'l

Gly

Lys

Gly

Asn

val

ser
220

Page 111

Ala

Gly

Leu

45

Glu

Gly

Asn

Thr

Glu

125

Asp

Asp

ser

GIn

Phe

205

Ser

Thr

Tyr

30

Leu

ASp

Lys

Thr

LYS

110

Lys

Met

Thr

LYyS

Ser

190

Gly

ser

Gly

15

LysS

Lys

Ile

Glu

Thr

95

Ser

val

LYysS

Trp

LYS

175

ser

Pro

Ala

Phe

val

LYS

Ala

Ite

80

Asp

val

ASp

Glu

160

Phe

Ite

Glin

Ile



I1e Ala

225

Asnh

Ser Gly Pro

Ala phe Glu

Phe
275

ASp Met

Gln
290

Pro Leu

Thr Phe

305

Leu

Asn leu Leu

Thr Ala Ser

<210>
<211>
<Z212Z2>
<213>

<220>
<223> YDL

<400> 137
atgtctttrc

137
939
DNA

atcatcggea
agtcrggtty
gcggagattt
cgtaacgcga
gcggacggtc
ttacattccc
gatatggagc
gtggaagacc
gagttcicte
gatatcctygg
gacagccaac
gcccagatca

aagcctcage

Ley val

ser

Tyr Lys

230

Ile
245

Phe

Lys
260

Pro
Cys ser
Lys Gly

Thr Lys

Asp

Glu

Gln

LyS

Asn

val Arg

Ala

Cys

Alta
280

Glu

Ile Ala

295

Cys Cys

310

Phe
325

Gly

Gln
340

lLeu

Gln

Leu

Phe Asn

Glu val

artificial sequence

ASp

Gly

Leu

Thr

LysS

Lys

Gin
345

CX2-025.5725

Leu Gly Asp Asn
235

val
250

ser

GIn Arg

Asp Ile

Gly Glu

Cys ASp

315

Phe
330

Arg

ser Lys

ADH from Saccharomyces cervisiae

accaacagtt
ctggtacacg
aacaaatcgt
atcgcaccta
tttttctgac
tggatttage
cgtttgtttc
agttatacaa
tgcaacgtat
cgttectgea
tggaagcata
cattttttga
tcctgegetg

gcattagcga

tttcacgcetg
ttggtataaa
gtatgcgttg
cccggaagtg
ggataaatat
attgaagaaa
gaaggaagtg
aagtggtaaa
cctgaaagtc
aaaccaaaca
ttctecgety
gtacgtcaaa
ggtcactaaa

tgctcagaac

aacaacggeca
aatgaagaaa
aaactgccgg
ggtaaagcac
tctecgeaga
atgggtacag
aatggcttaa
gctaaaaaca
gctgaagtta
ccaggcattt
ggcccgetge
gaattgagcg
cgcggtgrge
ctgtrticct

phe Tvr

Lys Ala His

Phe Leu

270

Leu

Asn Glu

285

Leu

Pro Gly Sser

300

Asn Arg Lys

Asp Cys Ile

Ser

ataaaatccc
ctgacgcgac
ggattatcca
tgteccctgac
ttaaaatgag
attatgttga
gcttagaaga
tcggggtttc
aacctcaggt
ataaattctg
agaagaaaac
azaaatacat
tgccagttac

rcgacctgac

Page 112

Asn Tyr

240

Leu
255

L.eu

Cys Glu

Gliu Phe

Gly Ser

Thr

val
335

ggcgattgec
cttetecaat
catcgacgec
cgaaaagect
tgactceccoct
tttatatctg
ggcttggaaa
caatttcgea
caaccagatt
tcaggageac
cgcgcaggat
caaatccgag

cacctcttea

agcggaagag

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



CX2-025_8T25

gtrgataaaa tcacggagct gggtctggaa catgaaccgc tgcgectgta ctggaataaa 900
ttgtatggca aatataacta cgecgeccag aaagtgtaa 939
<210> 138

<211> 312

<212> PRT

<213> Artificial sequence

<220>

<223> ¥YDL ADH from Saccharomyces cervisiae

<400> 138

Met Ser Phe His GIn Gin Phe Phe Thr Leu Asn Ash Gly Ash Lys Ile
1 5 10 15

pro Ala Ile Ala Ile Ile Gly Thr Gly Thr Arg Trp Tyr Lys Asn Glu
20 25 30

Glu Thr Asp Ala Thr pPhe Ser Asn Ser Leu val Glu Gln ITe val Tyr
35 40 45

Ala Leu Lys Leu Pro Gly Ile Ile His Ile Asp Ala Ala Glu Ile Tyr
50 55 60

Arg Thr Tyr Pro Glu val Gly Lys Ala Leu Ser Leu Thr Glu Lys Pro
65 70 75 80

Arg Asn Ala Ile Phe Leu Thr Asp Lys Tyr Ser Pro Gln Ile bgs Met
85 90

Ser Asp Ser Pro Ala Asp Gly Leu Asp Leu Ala Leu Lys Lys Met Gly
100 105 110

Thr Asp Tyr val Asp Leu Tyr bLeu Leu His Ser Pro Phe val ser Lys
115 120 125

Glu val Asn Gly Leu Ser Leu Glu Glu Ala Trp Lys Asp Met Glu Glin
130 135 140

Leu Tyr Lys Ser Gly Lys Ala Lys Asn Ile Gly val Ser Asn Phe Ala
145 150 155 160

val Glu Asp Leu GIn Arg Ile Leu Lys val Ala Glu val Lys Pro Gln
165 170 175

val Asn Gin Ile Glu Phe Ser Pro Phe Leu GIn Asn Gln Thr Pro Gly
180 : 185 190

Ile Tyr Lys Phe Cys Gln Glu His Asp ITe Leu val Glu Ala Tyr Ser
195 200 205

Page 113



Leu
210

Pro Gly

Phe Phe Glu

225

Ala Gin Ile

Thr Thr ser

ser Phe Asp

275

Glu His

290

Leu

Tyr Asn

305

Tyr

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

139
939
DNA

<220>
<223> YPR

<400> 139
atgccggcaa

cctgtecetgyg
gcggcgetga
gaagtcggec
aaactgtggg
ctgggtctgg
cgtgtaactg
gataccaaag
ggtaagacca
gaatcgccaa
ccgcaggatg
ccattcgget
aagcacggceg
gtattggcca
ccagaggatg

grtgacatga

Pro Leu

Tyr val

IlTe Leu

245

Ser
260

Lys
Leu Thr
Gluy

Pro

Ala Ala

Glin

LYS

Arg

Pro

Ala

Leu

Gin

Lys
215

Lys
Glu Leu
Trp val
Gln

Arg

Glu
280

Glu
Arg

Leu

Lys val

310

Artificial Sequence

Ser

Thr

Ile

265

val

Tyr

CX2-025_ST25

Thr Ala Gln Asp

Glu Lys

235

Arg

ASp

Asp

Lys

Trp Ash

ADH Trom Saccharomyces cervisiae

cgttaaaaaa
ggttcggeac
aagcggggta
gtgcgatcaa
gcaccgaaca
actatgtgga
acggtaacgt
agtggaattt
aagccgtegg
ataacaaggt
aattaatcgc
ccgctaacge
tcgaaccggce
agtccgtaaa
atttcaaaac

aatggggctc

cagcagtget
ctggegotct
ccgtcatatce
ggactccggt
acgcgatcca
cctgtatctg
cctgtgeate
tattaaaacc
tgtgtccaat
cgttccagea
cttttgtaaa
ccegetgetg
gcaactgatt
tccggagegt
catctctaac

atttccgatt

accttaaaat
gtcgataaca
gatgctgcgg
gttcoctcgtg
gaagcagceec
atgcactggce
ccgaccctyg
tyggaactga
ttttccatca
accaatcaga
gaaaaaggca
aaagaacagg
atcagetggt
atcgtgtcga
ctgagcaaag

tttcaatas

Asp Ser

220

Tyr Ile Lys

Gly val Leu

Ala Gln Asn

270

Thr Glu

285

Ie

Lys Leu

300

TYr

taaacacagy
acggctatca
ccatctatct
aagaaatttt
tgaacaaatc
cggtcecctet
aagatggcac
trgcaggaatt
acaatatcaa
tcgagattca
ttgtggtcga
cgattatcga
cgattcagcyg
actttaagat

tgcacggiac

Page 114

Gln Pro

Glu
240

Ser

Pro val

255

L.eu Phe

leu Gly

Gly Lys

tgcgageatt
tagtgtaatt
gaatgaagaa
tattaccacc
tcrgaaacygt
gaaaacagac
cgtggacatc
gccgaaaact
agaactgctyg
tcegrigetg
agcatatage
tatggccaaa
cggttatgty
tittaccctg

caaacgtgtc



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

<220>
<223>

<400>

140
312
PRT

Artificial Sequence

CX2-025_5725

YPR ADH from Saccharomyces cervisiae

140

Met Pro Ala

i

Gly

Asn

His

Ala

65

Lys

Ser

Tre

Cys

Lys

Gln

Cys

Ala

Asn

Ile

50

Ile

Leu

L.eu

Pro

Ile

130

Asn

Lys

Giu

Ile

LYyS
210

Ser

Gly

35

ASp

LyS

Trp

Lys

val

115

-Pro

Phe

Thy

Leu

Glu

195

Glu

Thr

Ile

20

TYr

Ala

Asp

Gly

Arg

100

Pro

Thr

Ile

LyS

Leu

180

Ile

Lys

Leu

Pro

His

Ala

Ser

Thr

85

Leu

Leu

lLeu

Lys

Ala

165

Glu

His

Gly

Lys Asn Ser

val

Ser

Ala

Gly

70

Glu

Gly

Lys

Glu

Thr

150

val

Ser

Pro

Ile

Leu

val

Ile

55

val

Gln

Leu

Thr

ASp

Trp

Gly

Pro

Leu

val
215

Gly

Ile

40

Tyr

Pro

Arg

ASp

Gly

Glu

val

Asn

Leu

200

val

Ser

Phe

25

Ala

Leu

Arg

ASp

TYyr

103

Arg

Thr

Leu

Ser

Asn

185

Pro

Glu

Ala

10

Gly

Ala

ASh

Glu

Pro

S0

val

vai

val

MetT

Asn

176

Lys

GIn

Ala

Thr

Thr

Leu

Glu

Glu

75

Glu

Asp

Thr

Asp

GlIn

155

Phe

val

ASp

Tyr

Leu

Trp

Lys

Glu

60

Ile

Ala

Leu

ASD

Ile

140

Glu

Ser

val

Glu

Ser
220

page 115

LYs

Arg

Ala

45

Glu

Phe

Ala

Tyr

Gly

ASp

Leu

Ile

Pro

Leu

205

Pro

Leu

ser

30

Gly

val

Itle

Leu

Leu

110

Asn

Thr

Pro

Asn

Ala

190

Ile

Phe

Asn

15

val

Tyr

Gly

Thr

Asn

95

Met

val

LysS

Lys

Asn

175

Thr

Ala

Gly

Thr

ASD

Arg

Arg

Thr

80

LYS

His

Leu

Glu

Thr

160

Ile

Asn

Phe

Ser



Ala
225

AsSn

Lys His

Arg Gly

Ser Asn

Ser Asn

290

Trp
305

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

<220>
<223>

141
DNA

GRE

<400> 141
atgtctgtgt

ctgaaagaag
accgaagcect
ctggatgect
accgcgtecce
gtaaacggtg
cgcgtggttc
agcctgacct
ccggtgaacy
gaagaaaacc
ggtccgceaga
aactctctga
gacgtccgtg
cagcgectga
gaagactttc
cataatactc
ttcegtaatce

cgcatttaa

Ala

Gly

Tyr

Phe

275

Leu

Gly ser

Pro Leu

Leu

Lys Glu

230

Glu
245

val

val val

260

Lys Ile

Ser

Lys

Phe Pro

Pro

Leu

Phe

val

Ile

Ala Gln

Ala Lys

Thr Leu

280

His
295

Gly

Phe Gin

310

1029

Artificial Sequence

CX2-025.5725

Gin Ala Ile
235

Lteu Ile Tle
250

Ser val Ash
265

Pro Glu Asp

Thr Lys Arg

ADH from Saccharomyces cervisiae

tcgtgtcagg
attacaaagt
tcggtaacaa
tcgatcatgt
cgttttgttt
tcaaaggtat
tgacttcatc
tcaacgaaga
cttattgcgg
gtgatagcgt
tgrtcgataa
tgcatctgag
acgttgcgaa
tcgtgtegga
cagtactgaa
tgggcgecac

tgaaagagac

cgcgaatggt
aattggttcce
cccgaaattt
attccagaaa
cgatattacc
tttgcacagt
ttacgeegeg
atcctggaat
ttctaaaaaa
gaaatttgag
agatgttaaa
ccctgaagat
agcteatety
ggcacgttrtc
gggcaatatc
cctggacaat

tattgacgat

tttattgetc
gcacgttcte
agcatggaag
catggtaaag
gattccgaac
attaagaaat
gtatttgata
ccggcgacct
ttcgceagaga
ctgacagcag
aaacacttga
aaaattccgg
gttgcatttc
acgatgcagy
ccggtoggea
daaaaaagca

actgegtecc

Ile Asp Met

Ser Trp ser

Glu

Pro

Phe
285

Asp LYS

val val

300

Asp

agcacatcgt
aggaaaaagc
tggtgcctga
atattaaaat
gtgacttact
atgccgecaga
tggcgaagga
gggaatcgtg
aagcagcegtg
tcaacccagt
acaccagctyg
aactgtttgg
agaaacgtga
acgttctgga
agcctggeag
aaaaattgct

agatcctgaa

page 116

Ala Lys

240

Gln

val

Thr Ile

Met Lys

agatctgctg
tgaaaattty
tattagcaaa
cgtcctgeat
gatccecggceg
cagcgtggaa
aaacgataag
tcagagtgat
ggaattcttg
ttacgttttt
cgaactggig
cggtrtacatc
aacaatcggt
cattctgaac
cggcgeeace
gggcttcaaa

attcgaaggt

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

1020
1029



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

<220>
<223>

<400>

Met Ser val Phe val
1

val

Ser

LYys

ASp

65

Thr

Leu

Lys

Ala

Asn

145

Pro

Trp

Ala

val

Asp

GIn

Phe

>0

His

Ala

Ile

Tyr

Ala

130

Glu

val

Glu

val

Lys
210

142
342
PRT

Aartificial sequence

CX2-025_87T25

GRE ADH from Saccharomyces cervisiae

142

Leu

Ser

val

Ser

Pro

Ala

115

val

Glu

Asn

Phe

Asn

185

LyS

Leu

20

Lys

Met

Phe

Pro

Ala

160

Ala

Phe

Ser

Ala

Leu

180

Pro

His

5

Leu

Ala

Glu

Gin

Phe

85

va'l

ASp

Asp

Trp

Tyt

165

Glu

val

Leu

ser Gly Ala Asn Gly Phe
10

Lys

Glu

val

Asn

ser

Met

Asn

150

Cys

Glu

Tvr

Asn

Glu

Asn

val

55

His

Phe

Gly

val

Ala

135

Pro

Gly

Asn

val

Thr
215

Asp

Leu

40

Pro

Gly

Asp

val

Glu

120

Lys

Ala

Ser

Arg

Phe

200

Ser

Tyr

25

Thr

Asp

Lys

Ile

LyS

105

Arg

Glu

Thr

L.ys

ASD

Gly

Cys

Lys

Glu

Ile

Asp

Thr

80

Gly

val

Ash

Trp

LyS

170

Ser

Pro

Glu

val

Ata

Ser

Ile

75

ASp

1ile

val

Asp

Glu

155

phe

val

Gln

ey

Ile

Ile

Phe

Lys

60

Lys

Ser

Leu

Leu

Lys

140

Ser

Ala

Lys

Met

val
220

Page 117

Ala

Gly

Gly

45

Leu

Ite

Glu

His

Thr

125

Ser

Cys

Glu

Phe

Phe

205

Asn

Gln

sar

30

ASnh

ASD

val

Arg

Ser

110

ser

Leu

GIn

Lys

Glu

190

Asp

Ser

His

15

Ala

Ash

Ala

Leu

ASp

95

Ile

Ser

Thr

Ser

Ala

175

ieu

Lys

Leu

Ile

Arg

Pro

phe

His

80

Leu

LysS

Tyr

Phe

Asp

160

Ala

Thr

ASp

Met



lL.eu Ser

Asp val Arg

Glu Thr Ile

val
275

Gin Asp

Ile
290

Asn Pro

Ala Thr

Arg Asn

Lys Phe Glu

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

<220>
<223> ADH

<400> 143
atgaaggceac

143
1041
DNA

Ccggagecegg
gacatcgcgg
ggccacgagy
ggcgacgcgg
ggcaaggaga
cgtecggagt
gacgggcteg
gcgatcaagc
ggtggtctog
gccctggacyg
gtgctgtagg
gaggceegtgl
gccgtcgagg

Pro Glu

ASp

Lys Ile

230

vai
245

ASD
Gly GIn
Leu ASp
val Gly

Leu Asp

Ala

Arg

Ile

LYS

Asn

Lys Ala

Ile

Leu

Asn
280

Ley

Pro
295

Gly

Lys Lys

310

Leu Lys

Gly
340

Arg

Glu

Thr Ile

Ile

Artificial Sequence

Cx2-025_8T25

Pro Glu Leu
235

His Leu val

250

val Glhu

2G5

ser

Glu Asp Phe

ser Gly Ala

Ser

LYS

ASp
330

from streptomycel coelicolor

tgcagtaccyg
gccecggecea
tgatgagety
gcgteggeac
tcgeegtgta
actactgcct
ccatggecga
acccggtege
ggtcgctgec
gccacgtege
tcagegagga
acgcgaaggce
tcgacttegt

gcgatgtcac

caccatcgyc
ggtgctgtty
gcecegecgag
cgtggecegeyg
cgggcectgg
geyegecgac
gtacctgctg
ggcggrgcecy
caagetggtc
catccagcetg
gaagetgcge
cgcggacgey
cggcgtggceyg
cctggtcggc

gceeegeecy
aaggtgaccy
ggcttceegt
cteggegecy
ggctgcggea
gagctgggea
atcgacgacc
ctecaccgacy
cccggeteca
¢tgegegecce
ctegeeegty
gtgcgegaga
cccaccgtge

atcggcggeg

phe Gly Gly

Ala Phe Gln

Phe
270

Ala Arg

val
285

Pro Ley

Thr His Asn

300

Leu Leu Gly

Ala Ser Gln

aggtcgtcac
cggeeggagt
acgagctgece
gggtgacggyg
cctgegecaa
teegteegee
cceggeacet
ccggactgac
ccgcggtggt
tgacgtecgce
cggtgggcgc
tCaccggegg
agaccgeegy

gatcgctgec

Page 118

ITe
240

Arg

Met

Lys Gly

Thr Leu

Phe Lys

320

Leu

cgtcecggac
ctgccactec
gctcaccctce
gctcgecgag
gtgcgcggag
ggggcrcggg
ggtcccgetg
gcegtaccac
catcggeacc
ccgggtggre
gcacgaggeg
tcteggtgee
agecgtegeg

cgteggette

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



ggcatgetge cgttcgaggt gtcggtcaac gocccctact ggggceagecg cagegagety
accgaggtge tgaacctgge ccgotccggt geegtgtegg tgcacaccga gacgtactceo

ctggacgacg ccccgcetege ctacgagegyg ctgcacgagg gcagggtcaa cggocgegeg

gtgatcctge cccacggetg a

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

<220>
<223>

<400>

144
346
PRT

Artificial Sequence

CX2-025_5725

ADH from Streptomycel coelicolor

144

Met Lys Ala Leu

1

Thr

Thr

Ala

val

65

Gly

Lys

Gly

Leu

Pro

145

Ala

val

val

Ala

Glu

50

Gly

ASp

Cys

Ile

Leu

130

val

Ile

Ile

Pro

Ala

35

Gly

Thr

Ala

Ala

Ala

Lys

Gly

ASP

20

Gly

Phe

val

val

Glu

100

Pro

Asp

Ala

Arg

Thr
180

Gln

5

Pro

val

Pro

aAla

Ala

85

Gly

Pro

ASD

val

ser

165

Gly

Tyr

Glu

Cys

Tyr

Ala

70

val

Lys

Gly

Pro

Pro

150

l.eu

Gly

Arg

Pro

His

Glu

35

Leu

Tyr

Glu

Leu

Arg

Leu

Pro

Leu

Thr

Gly

ser

40

Leu

Gly

Gly

Asn

Thr

Lys

Gly

Ile

Pro

25

AsSp

Pro

Ala

Pro

Tyr

105

Arg

Leu

AsSp

Leu

His
185

Gly

10

Gly

Ile

Lay

Gly

Trp

30

Cys

Pro

val

Ala

va'l

170

val

Ala

Gin

Ala

Thr

val

75

Gly

Leu

Gly

Pro

Ala

Pro

val

val

Leu

60

Thr

Ccys

Arg

Ser

Leu

140

Leu

Gly

Ile

Page 119

Pro

Leu

Met

45

Gly

Gly

Gly

Ala

Met

125

ASp

Thr

Ser

Gin

Glu

Leu

30

ser

His

Ley

Thr

Asp

110

Ala

Gly

Pro

Thr

L.eu
190

val

15

Lys

Trp

Glu

Ala

Cys

95

Glu

Glu

Leu

TY"

Ala

175

Leu

val

val

Pro

Gly

Glu

80

Leu

Tyr

Asp

His

160

val

Arg



CX2-025.5T25

Ala Leu Thr Ser Ala Arg val val Ala Leu Asp val Ser Glu
195 200 203
Leu Arg Leu Ala Arg Ala val Gly Ala His Glu Ala val Leu
210 215 220
Ala Lys Ala Ala Asp Ala val Arg Glu ITe Thr Gly Gly Leu
225 230 235
Glu Ala val phe Asp phe val Gly val Ala pro Thr val Gln
245 250
Gly ala val Ala ala val Glu Gly Asp val Thr Leu val Gly
260 265 270
Gly Gly Ser Leu Pro val Gly Phe Gly Met Leu Pro Phe Glu
275 280 285
val Asn Ala Pro Tyr Trp Gly Ser Arg Ser Glu Leu Thr Glu
290 295 300
Asn Leu Ala Arg Ser Gly Ala val ser val His Thr Glu Thr
305 310 315
Leu Asp Asp Ala Pro Leu Ala Tyr Glu Arg Leu His Glu Gly
325 330
Asn Gly Arg Ala val Ile Leu Pro His Gly
340 345
<210> 145
<21l> 1032
<212> DNA
<213> aArtificial Sequence
<220>
<223> ADH from Sporobolomyces salmonicolor
<400> 145
atggcaaaga tcgacaacgc agttctgcecg gagggttcte tggtgetggr
aacggcetttg tcgctageca tgtggtcgaa caactgetgg aacacggeta
ggcactgctc gctctgocte caaactggey aacctgeaga aacgttggga
cctggtcgtt tegagactge cgttgttgaa gacatgctga agcagggtgce
gttattaaag gcgcggcagg tgtcgeccac atcgegtecy tggtcagett
tatgatgagg tggtaactcc tgegatcggt ggeacgetga atgeectgeg
gctacgcctt ccgtgaaacyg ttttgtgctg accagcagca cigtrtctge
aaacctaacg tcgaaggtat ttatctggat gagaagagct ggaacctgga
aaggctaaaa ccctgectga atctgatccg cagaaaagec tgtgggtcta
aaaacggaag cggaactggc tgcctggaaa ttcatggacg aaaacaaacc

page 120

Glu Lys

ser

ASp

Ala
240

Gly

Thr Ala

255

Gly
val ser
val

Leu

ser
320

Tyr

Arg val

caccggegeg
taaggtgcgc
cgccaaatac
atatgatgaa
ttctaacaaa
tgccgeaget
actgattcca
aagcattgat
cgccgceaage

gcactttact

60
120
180
240
300
360
420
480
540
600



ttctgecaaa ctacactatc
ccggetggat gatgtctctg
cgcagtacta tgtctctgea
cgcaaatcga acgccgtegt
tggcgacctt ccgtaaactg

gccaggatct gtccaaattt

Cx2-025_57125

ggtaccattt
ttcaatggeg
gttgatatcg
gttrtacggea
tatccgteca

gataccgccec

gccctgygctg gcgtagcate gaggaatcta

ctgaatgccog
ggttccactt
ctgatgecege
ctggttctge
aacaccgttc
ccggatcagy
teectggycc
gagaccgcct aa
<210> 146
<211> 343
<212> PRT
<213>
<220>
<223>
<400> 146
Met Ala Lys Ile
1
val Thr Gly Ala
20
Leu Glu His Gly
35
Leu Ala Asn Leu
50
Glu Thr Ala val
65
val ITe Lys Gly
Phe Ser Asn Lys
100
Leu Asn Ala Leu
115
val Leu Thr Ser
130
Glu Gly Ile Tyr
145

ASp Asn
5

Asn Gly
Tyr Lys
Gln

LYS

Glu
70

val

Ala Ala

83

Tyr Asp

Arg Ala
Thr

Ser

Leu

Artificial Sequence

Ala val Leu

Phe

val

Arg

55

Asp

Gly

Glu

Ala

val

135

Glu

val

Arg

40

Trp

Met

val

val

Ala

120

ser

Lys

ADH from sporobolomyces salmonicolor

Pro Glu
10

Ala His

25

Ser

Gly Thr Ala

Asp Ala Lys

Gln
75

Leu Lys

His Ile

90

Ala

val Thr

105

Pro

Ala Thr Pro

Ala Leu Tle

Ser Asn

155

Trp

ttgacccaga
aagtatctcc
gtctgctgea
ccgcaggeac
agacgttccc
cgagcctgga

tcaaagatct

Gly Ser Leu

Glu
30

val val

ser Ala

45

Arg

Tyr Pro Gly

Gly Ala Tyr

Ala ser val

Ile

Ala

val
125

ser LYyS

Pro
140

Lys Pro

Leu Glu Ser

Page 121

aacccaatcc
ggcactggeg
cctgggtigt
ctttgattyg
ggctgactrt

gatictgaaa

ggtgggttcc

val
15

Leu
Gin Leu
ser Lys
Arg Phe

Glu
80

Asp

val
a5

Ser

Gly Thr

Arg Phe

Asn val

Tle Asp

160

660
720
780
840
300
960
1020
1032



Lys Ala Lys

Tyr Ala Ala

Glu Asn

195

ASD

Ile
210

Thr Gly

Gly Trp Met

Leu Met Pro

His Leu Gly

Ala
275

Gly Thr

Leu
290

Lys Tyr

Gin
305

Asp Leu

Ser Leu Gly

teu val Gly

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

<220>
<Z223> ADH

<400> 147
atgtctattc

147
1050
DNA

tacaaacaga
tetggtgtgt
atgccactgg
actgagttcg

tgcgagttct

Thr Leu

165

ser
180

Lys
Lys Pro
Ile

Thr

Met Ser

Pro

Thr

His

Phe

Leu

Gilu Ser

Glu Ala

Thr
200

Phe
Pro

ASp

Phe Asn

230

GIn
245

Pro

Cys Leu

260

Gly Thr

PO

Ser

Ser Lys

Tyr

val

Phe

Lys

Phe

Tyr val

Leu Pro

Asp Trp

Thr pPhe

295

Asp Thr

310

Pro
325

Arg

Ser Glu

340

Gly

Thr

Trp Arg

Ala

artificial Sequence

Glu

185

Leu

Glu

Gly

Ser

Gln

265

Asn

Pro

Ata

Ser

Cx2-025,.57T25

ASp Pro Gln Lys

170

Leu Ala

Asn Ala
Gln

Thr

val
235

Glu

Ala val

250

ITe Glu

Thr val

Ala Asp

Pro ser

315

Ile Glu

330

from Aspergililus flavus

cggaaatgca
ttceggttec
gccacacgga
tgggtggcca
aaattggtga

gtaaacaggc

atgggctcaa
gaaaccgggce
tctgcacgeg
tgagggcgey
ccatgetgge

tgacgaaccg

gtagcggage
ccggacgaaa
ctgaaaggty
ggtgttgtcg
ctgaaatgge

ctgtgcecta

Ser Leu

Ala Trp Lys

180

val Leu Pro

205

Ser Gly Ser
220

ser Pro Ala

Asp ITe Gly

Arg Arg Arg

270

Ala Thr

285

Leu

Phe
300

Pro Asp

Leu Glu 1le

Glu Ser Ile

agaaaggcgg
tcctggtaaa
actggccact
tcgetegtyg
tgaacggtag

acgcgagect

page 122

Trp val

Phe Met
Asn Tyr
Thr

ser

Ala
240

Leu

Leu
255

Leu

val Tyr

Phe Arg

GIn Gly

Leu Lys

320

LYS Asp

tccgctgatt
agtgegttac
gcctrgtgaaa
cgatctggtt
ctgcctggea
gtctggttat

60
120
180
240
300
360



actgtagatg
¢cgaaaaacqg
aagggccetga
ggtggrctgg
attgatggcg
gactttacca
ggcgegeaty
tatgtcagcece
ccggtgttta
caggacggey
accgerectce
ggtcgetacy
<210>
<211>
<212>
<213>

<220>
<223>

<400>

148
349
PRT

148

Met Ser Ile
1

Gly Pro Leu

Glu Leu

35

Ala
50

His Leu

Gly His

65

Gly

Thr Glu Phe

Ser Cys Leu

Ala
115

Pro Asn

gtactttcca
tgectetgga
aagaaagcqg
gcteectgge
gtgaagagaa
aaacgcaaga
cggtaattct
gtggtacggt
acactgtggt

ttgaggcagt

Pro

Ile

20

val

Lys

Glu

Gliu

Ala

100

Ser

Artificial Sequence

ADH from Aspergillus

Glu met Gin
5

Tyr Lys GlIn

Lys val Arg

Gly Asp Trp

55

Ala
70

Gly Gly

Ile
85

Gly Asp

Cys Glu Phe

Ley Ser Gly

gcagtatgec
tgcegtggea
tgttcgtect
gctgcagtac
acaagcgatg
tctggtagea
gctggeggtce
ggttgccatt

tcgtatgatt

CX2-025.5T25

attggcaaag ccacccatgc

ccggrtctgt

ggccaaaccyg

gcgaaagceta

tgtgaacage

gatgttaagg

gccgaaaaac

ggtctgeegy

aacattaagyg

ttctggaaat cccggaatga

flavus

Trp

Ile

Tyr

40

Pro

val

His

Cys

Tyr
120

Ala

Pro

25

ser

Leu

val

Ala

GIn
10

val
Gly
Pro
val
Gly
a0

GIn

val

ggacttcttc gcgegeggec

tgcaagatct gccgaaaatc ttcgaactga

val

Pro

val

val

Ala

75

Leu

Ala

ASp

gcgcgggeat
ttgcgategt
tgggtattcg
tgggcgcaga
ccgecacceee
catttcageca
cgggcgeatt
gtagctacgt
tgatcaaagc

tggaacaagg

Ala Glu Gin

Lys Pro Gly

30

HMis
45

Cys Thr

Lys Met Pro

60

Arg Gly Asp

Lys Trp Leu

Glu Pro

-110

ASp

Thr phe

125

Gly

pPage 123

gagcaagctg
taccgtatac
aggrgcgggt
cgtggtggeg
agcctacgtt
tgaaggtctyg
ggcggcegaa
cctgegegeg
tggcaaccyc
gccgttcaaa

taagattgca

Lys Gly

Pro Asp
Asp Leu
val

Leu

val
80

Leu

AsSn
95

Gly
Leu

Cys

Gln Gln

420
480
540
600
660
720
780
840
900
960
1020
1050



Cx2-025_8725
Tyr Ala Ile Gly Lys Ala Thr His Ala Ser Lys Leu Pro Lys Asn val
130 135 140

Pro Leu Asp Ala val Ala pPro val Leu Cys Ala Gly Ile Thr val Tyr
145 156 155 160

Lys Gly Leu Lys Glu Ser Gly val Arg Pro Gly GIn Thr val Ala Ile
165 170 175

val Gly Aala Gly Gly Gly Leu Gly Ser Leu Ala teu GIn Tyr Ala Lys
180 185 190

Ala Met Gly ITe arg val val Ala Ile Asp Gly Gly Glu Glu Lys Gin
195 200 ' 205

Ala Met Cys Glu GIn Leu Gly Ala Glu Ala Tyr val Asp Phe Thr Lys
210 215 220

Thr GIn Asp Leu val Ala Asp val Lys Ala Ala Thr Pro Glu Gly Leu
225 230 : 235 240

Gly Ala His Ala val Ile Leu Leu Ala val Ala Glu Lys Pro Phe Gln
245 250 255

GIn Ala ala Glu Tyr val Ser Arg Gly Thr val val Ala Ile Gly Leu
260 265 270

pro Ala Gly Ala Phe Leu Arg Ala Pro val Phe Asn Thr val val Arg
275 280 285

Met Ile Asn Ile Lys Gly Ser Tyr val Gly Asn Arg GIn Asp Gly val
290 295 300

Glu Ala val Asp Phe Phe Ala Arg Gly Leu Ile Lys Ala Pro Phe Lys
305 310 315 320

Thr Ala Pro Leu GIn Asp Leu Pro Lys Ile Phe Glu Leu Met Glu Glin
325 330 335

Gly Lys Ile Ala Gly Arg Tyr val Leu Glu Ile Pro Glu

340 345
<210> 149
<211> 729
<212> DNA
<213> Artificial Sequence
<220>
<223> ADH from Oenococcus oeni
<400> 149
atgtttgatc gcectgaaggg taaggtggeg atcgtcaccg geggtaatag cggtattggt 60
aaggcaatcg cggcagactt catcgecgag ggcgcgaaag tagtgattac cggtcgcaac 120

page 124



caagagaagyg
gacgtgagcece
aagtttgata
atgtccctgt
attcacticyg
gctggoctyc
ctgetgacgce
tTctattcacc
atcgcgatga
tatctggeat
ctgatggea

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

<220>
<223>

150
243
PRT

<400> 150

Met Phe Asp
1

ser Gly Ile

val
35

Lys val

Glu Ile

50

Leu

Glu Ala

65

ASp

Lys Phe Asp

Pro Leu Ala

Asn Ser

115

Leu

Glu
130

Thr Pro

gtcgccagac
aggaggcgga
Ttctggttaa
ctgaattcaa
cgctgaacaa
gtggttitec
gcgeegegge
caggttggat
cccctatgea

ctgacgagtc

Arg

Gly
20

Lys

Ite Thr

Ala Gly

Trp Gin

Tle Leu

85

Glu
100

Met
Gly

Asn

Gly ser

Leu Lys
5

Ala
Gly
ASp
Lys
70
val
sSer

Phe

Ile

tgcgetggaa
ctggcagaaa
caacgetgyc
ttggacccaa
aatgaccgaa
gggcgeagec
gctyggaagey
tgataccgat
tcacctgggce

cgagtatact

Artificial Sequence

ADH from Oenococcus oeni

Gly Lys
Ala

ITe

Asn
40

Arg

Ile
55

Leu
val Ile
Asn Asn
Leu Ser

Leuy

Ile
135

CX2-025_8T25

atcgceggtg
gttatcteca
gtcggegycy
tccattaatce
cctggtagca
gattatagcg
ctgcaaatgg
atcgtaccaa
caaccgaaag

acgggcetecg

Ala Ile

10

val

Ala Phe

25

AsSp

GIn Glu Lys

Phe ITe Gin

Thr
75

ser Lys

Ala Gly val

90

Glu Phe

105

Asn

Ile His pPhe

val Ser Ser

acattctgtt
aaaccatcga
tggotaagec
tgtccggtaa
ttattgacgt
cttccaaagg
gtaaaaagat
aagatatgcg
atattgccaa

aacrggcagce

val Thr Gly

Glu
30

Ala

Gly arg GIn

45

Gln val

60

ASh

Ile Glu Lys

Gly Gly val

Gln
110

Trp Thr

Ala Leu

125

Asn

Ala Ala

140

Gly

pPage 125

cattcagcag
gaagttcggt
actggcagaa
cttectgggt
aagcagcgeg
tggtacgegt
ccgtgtaaac
tgagcaggtt
gctggegacy
cgacggeggt

Gly
15

Asn

Gly

Thr Ala

Ser

Phe Gly

80

Gly
g5

Lys
Ser Ile
Met

Lys

Leu Arg

180
240
300
360
420
480
540
600
660
720
729



Phe Pro

Leu Thr

Ile Arg val

Pro Lys Asp

Leu Gly GlIn

Asp Glu Ser

Leu Met Ala

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

<220>
<223> ADH

<400> 151
atgcagggca

151
768
DNA

cgtcgectgg
cacgcgacgg
gtgacceagg
ctggatgtac
actgaggatt
cacggtctgg
gcgatttgeg
ctgagcaagt
ctgcacccgg
accgctgacg
cgcgygcacec

tatgttactg

Gly Ala

Ala

ASD Tyr

150

Ata
165

Arg

Asn
180

ser
Met Arg
Pro

Lys

Glu Tyr

Ala

Tle

Glu

ASD

Thr

Ala Leu

His

Pro

val
200

GIn

Ile Ala

215

Thr Gly

230

artificial Sequence

Glu

Gly

Ile

Lys

ser

CX2-025_5STF25

Ser Ala Ser Lys

155

Ala
170

Leu

Ile

Trp

Ala

Met

Leu

Glu Leu

235

from Ralstonia eutropha

aaattgcact
cecaagaagy
aaagcgaget
aaaacgactyg
tggtgaataa
ttgatcgcac
ctetgatgaa
gcgaacctgt
ctgttgeect
gttacattga
aggtaaccge
cggacgaagt

gtactgagct

ggttacgggc
cgcacggtt
gcagggtgcet
gctgcgegtc
tgccggeatt
gctgaatgtt
acagaagggt
ggcgetggcg
gcattgtgceg
taccccgetg
gagccgtgtra
tgcaggogeyg
ggtaattgat

ggtgcgtctg
tacttecaccg
ggtceggcgg
ctggaacata
gcgatttctc
aacctgaagt
ggcagcatca
tatagcgeta
gagaaggget
ctggcaggea
cgtattggcg
gttctgtacc
ggcggctacy

<210
<Z211>

152
256

Gly Gly

Gln Met Gly

Asp Thr

150

Thr Pro Met

205

Thr
220

Tyr Leu

Ala Ala Asp

gtatgggtct
acattaacgg
tcgtattect
ttggcgectgt
acaacattga
ccgtgtttct
ttaacgttag
gcaaagccgg
acgeceatecg
gcaacgcggy
gtgaaattcc
tggctagcga

catgtcat

Page 126

Thr Arg

160

LyS
175

Lys

Ile val

His His

Ala Sser

Gly Gly

ggecettcacce
cgcegeggot
gcgtcatgac
tgacggtcgc
gacttgtact
gggctgcaaa
ctctatcacc
cgtccgtttt
tgttaacagc
tggctcectyg
gctgaaacgt

tgaatccace

60
120
180
240
300
360
420
480
540
600
660
720
768



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Seguence

CX2-025_5T25

ADH from Ralstonia eutropha

152

Met GIn Gly Lys

1

Leu

Thr

Gly

Asn

65

Leu

Glu

LYS

LYS

Glu

145

Leu

Arg

Gly

Arg

Ala

Asp

Ala

50

Asp

ASDP

Thr

ser

Gly

Pro

ser

val

Ser

va’l

210

Glu

Phe

Ile

35

Gly

Trp

val

Cys

val

115

Gly

val

Lys

Asn

Asn

195

Arg

val

Thr

20

Asn

Leu

Leu

Leu

Thr

100

Phe

Ser

Ala

Ser

Ser

180

Ala

Ile

Ala

Tle

5

Arg

Gly

Ala

Arg

val

85

Thr

Leu

Ile

Leu

val

165

Leu

Gly

Gly

Gly

Ala Leu val

Arg

Ala

val

val

70

Asn

Glu

Gly

Ile

Ala

150

Ala

His

Gly

Gly

Ala
230

Leu

Ala

val

55

feu

Asn

ASD

cys

Asn

135

Tyr

Leu

Pro

Ser

Glu

215

val

Ala

Gly

40

Phe

Glu

Ala

Phe

Lys

120

val

ser

HMis

Gly

Leu

200

Ile

Leu

Thr

GIn

25

His

Leu

His

Gly

Ser

Ala

Cys

TYr

185

Thr

Pro

Tyr

Gly

10

Glu

Ala

Arg

Ile

Ile

90

Arg

Gly

Ser

Ser

Ala

170

Ile

Ala

Leu

Leu

Gly

Gly

Thr

His

Gly

75

Ala

Thr

Leu

Tle

ASD

Asp

LYS

Ala
235

Ala

Ala

Glu

ASD

60

Ala

Ile

Leu

Ala

Thr

140

Ala

Lys

Thr

Glu

Arg

220

Ser

Page 127

Ser

Arg

ser

45

val

val

Ser

Asn

Leu

125

Ala

Gly

Gly

Pro

val

205

Arg

Asp

Gly

va'l

30

Glu

Thr

Asp

His

val

110

Met

Ie

val

Tyr

Leu

190

Thr

Gly

Glu

Met

i5

Tyr

Leu

Gin

Gly

Asn

95

Asn

Lys

Cys

Arg

Ala

175

Leu

Ala

Thr

ser

Gly

Phe

Gin

Glu

Arg

80

Ile

Leu

Gin

Gly

Phe

160

Ile

Ala

Ser

Pro

Thr
240



Tyr val Thr Gly Thr Glu Leu val Ile Asp Gly Gly Tyr Ala

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

<220>
<223> ADH

<400> 153
atgaaaggct

153

DNA

gcgecaggec
attcatactyg
gccgttggty
grrgtcgttc
cagcactctg
ggtgaattrt
ccgetggaag
ctggcggaca
atggcagttg
ccggtotgtg
ggcccaattg
atcgctggeg
actattgcta
tggggtrtgeg
cgtatggaac
actcacgtet
ccgaaagatc
<21(>
<211>
<212>
<213>

<220>
<223>

<400>

154
352
PRT

154

1056

245

Artificial Sequence

from Thermoanaerobium

tcgeeatget
cgttegatge
tgtttgaagg
aagttgttga
cagcgattac
geggeatget
ttcacgttaa
cagcggttat
ttgaactgyy
caggcgctaa
tggacgecegce
aarctcagat
gcaacgccega
acgtcaacta
gtatggcaca
gcetgatega
fcegeggett

tgattaaacc

gageatcggc
aartgtgcegce
tgccattgge
ggttggcage
ceceggattgg
ggccggetag
cgacgcagac
gattceggat
cgctacggta
gcrgcgegge
taagtattat
catgaacctg
catcatggeg
cttcggcgaa
taaaaccatt
tctggtette
tgataacatc

ggttgtcatc

Artificial Ssequence

ADH from Thermoanaerobium

CX2-025_8725

250

brockii

aaagtgggrt
cctetggeag
gagcgtcaca
gaagtgaagg
cgcaccageyg
aaattcagca
atgaatctgg
atgatgacca
gcegtactgg
gcaggtcgta
ggtgcaacgg
acggaaggta
accgcagtta
ggtgaggtcc
aaaggtggee
tacaaacgcy
gaaaaagctt

ctgget

brockii

ggattgaaaa
tagcgecgtg
atatgattct
atttcaaacc
aagtccageg
atgtaaagga
cgcacctgece
cgggttttca
gcatcggtec
ttattgeegt
acattgtcaa
aaggcgttga
aaatcgtcaa
tgcetgteec
tgtgcccagg
tggatcctag

ttatgctgat

Cys His
255

agaaaaaccg
taccagcgat
gggccatgaa
gggcgatcgce
cggctaccat
tggtgtgttc
gaaagaaatc
£ggcgcagag
ggtgggcctyg
tggttetege
ttacaaggac
cgccgegatt
gccaggtggt
acgtctggaa
cggccgtetg
caaactggtg

gaaagataaa

Met Lys Gly Phe Ala Met Leu Ser Ile Gly Lys val Gly Trp Ile Glu
i ' 5 10 15

Lys Glu Lys Pro Ala Pro Gly Pro E?e Asp Ala Ile val %59 Pro Leu
20

Page 128

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

1020
1056



Ala

ITe

val

65

val

Arg

Ser

Ala

Ala

145

Leu

Pro

Arg

Tyr

ser

225

1ile

Lys

val

Thr

val

Gly

50

val

val

Gly

Asn

Ala

val

Ile

Tyr

210

Gln

Ala

Pro

Leu

Ile
290

Ala

35

Glu

Glu

val

Tyr

vail

115

Met

Met

Asp

Gly

Ile

195

Gly

Ile

Gly

Gly

Pro
275

Lys

Pro

Arg

val

Pro

His

100

Lys

Asn

Ile

Leu

180

Ala

Ala

Met

Gly

Gly

val

Gly

Cys
His
Gly
Ala
85

Gln
ASp
Leu
pPro
Glu
165
Met
val
Thr
AsSh
Asn
245
Thr

Pro

Gly

Thr

Asn

ser

70

Ile

His

Gly

Ala

AsSp

Leu

Gly

ASp

Leu

230

Ala

Ile

Arg

Ley

Ser
Met
55

Glu
Thr
ser
val
His
135
Met
Gly
val
Ser
Ile
215
Thr
AsSp
Ala

Leu

Cys
285

Asp

40

Ile

val

Pro

Gly

rhe

120

l.eu

Met

Ala

Ala

Arg

200

val

Glu

Ile

Asn

Giu

280

Pro

CX2-025_8T25
Ile His Thr val

Leu

Lys

ASp

Gly

Gly

Pro

Thr

Thr

Gly

Pro

AsSn

Gly

Met

val

265

Trp

Gly

Gly

ASp

Trp

90

Met

Glu

Lys

Thr

val

170

Ala

val

Tyr

Lys

Ala

250

Asn

Gly

Gly

His

Phe

75

ATg

Leu

Phe

Glu

Lys

Cys

Lys

Gly

Thr

Tyr

Cys

Arg

GTu

60

Lys

Thr

Ala

Phe

Ile

140

Phe

val

Leu

val

Asp

220

val

Ala

Phe

Gly

Leu
300

Page 129

rhe

45

Ala

Pro

Ser

Gly

His

125

Pro

His

Leu

Arg

Asp

205

Gly

ASp

val

Gly

Met

285

Arg

Glu

val

Gly

Glu

Trp

110

val

Leu

Gly

Gly

Gly

Ala

Pro

Ala

LysS

Glu

270

Ala

Met

Gly

Gly

ASD

val

95

Lys

Asn

Glu

Ala

Ile

175

Ala

Ala

Ile

Ala

ITe

255

Gly

His

Glu

Ala

Glu

Arg

80

Gin

Phe

ASp

Ala

Glu

160

Gly

Gly

Lys

Glu

Ile

240

val

Glu

Lys

Arg



305

Thr His val phe Arg Gly Phe Asp Asn I
3

Leu Ile Asp Leu val P
3

325

he Tyr Lys Arg val A
10

CX2-025_5T25

315

sp Pro Ser Lys Leu val

320

18 Glu Lys Ala Phe Met Leu
3

335

Met Lys Asp Lys Pro Lys Asp Leu ITe Lys Pro val val Ile Leu Ala
340

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

<220>
<223> ADH

<400> 155
atgagcacag

155
DNA

ccattttcca
atggrggcca
cctetgectg
gtcactacag
tgcegtgttt
cgtgggacca
ttcctgggea
atcgatgcyg
tatgggtctg
€tgggggggy
attggggtag
tgtgtcaacce
gggggcgtgg
tcatgctgte
aatctgtcta
ggtggttrta
tttgcactgg
gacctgctge
<210>
<211>
<212>
<213>

<220>
<223>

156
375
PRT

1125

from Hore Liver E form

cagggaaagt
ttgaggaggt
cagggatctg
tgatcgeagy
tacgtccagyg
gtaaacaccc
tgcaggatgyg
ccagcacctt
cctcaccget
cagtcaaggt
tgggectgtc
acatcaacaa
ctcaggacta
atttttcatt
aagaagcata
tgaatcctat
agagtaaaga
atcctitaat

gctectgggaga

artificial Sequence

aattaaatgc
ggaggtcgea
tcgetcagat
ccatgaggca
tgataaagtc
tgaaggcaac
taccageege
ctcccagtac
ggagaaagtc
tgccaaggtc
tgttatcatg
agacaagttt
caagaaacct
tgaagtcatt
tggtgtgage
gttgctgetg
ttctgteect
cacccatgtt

gagtatccgt

Artificial Sequence

ADH from Hore Liver

345

aaagcagcty
cctecgaagy
gaccacgtgg
gctyggcatty
atceccactgt
ttctgettga
ttcacctgcec
accgtggtag
tgtctgattg
acccaggget
ggctytaaag
gcaaaggcea
atccaggagg
ggtcgtetygg
gtcatcgtag
agtgggegta
aaactggtgg
ttacctttty

accatcctga

350

tgctgtggga
cccatgaagt
ttagtgggac
tggagagcat
ttactcctea
aaaatgatct
gtgggaagcc
acgagatctc
gctgtggytt
ccacctgtge
cagccggggce
aagaagtggyg
tgctygacaga
acaccatggt
gggtacctce
cctggaaagy
ccgattttat
aaaaaattaa

cgttt

Page 130

ggaaaagaaa
ccgtattaag
cctggtcaca
€ggggaaggce
gtgtgggaaa
gagcatgect
tatccaccac
agtggccaag
ttctactggt
cgtgtttggc
ggceegtate
tgccactgag
aatgagcaat
gactgccttyg
tgattcecaa
ggcrattttt
ggctaaaaag

tgaagggttt

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

1020
1080
1125



<400>

156

Met Ser Thr
1

Glu

Lys

Ser

Ile

65

val

Gln

lL.eu

ser

Ser

1435

I'le

Phe

Gly

Ile

Ile

225

Cys

Glu

Glu

Ala

ASp

50

Ala

Thr

Cys

Lys

ASp

Ser

Ser

Met

210

Asn

val

Met

LYS

His

35

Asp

Gly

Thr

Gly

Asn

115

Phe

Phe

Ala

Thr

Thr

195

Gly

LYys

Asn

ser

Ala

His

val

Lys

100

Asp

Thr

ser

Ala

Gly

Cys

Cys

Asp

Pro

Asn
260

Gly

Pro

val

val

Glu

Arg

85

Cys

Leu

Cys

Gln

Ser

165

Tyr

Ala

Lys

Lys

Gin

2453

Gly

Lys

Phe

Arg

val

Ala

70

Pro

Arg

Ser

Arg

Tyr

150

Pro

Gly

val

Ala

Phe

230

Asp

Gly

val

Ser

Ile

Ser

55

Ala

Gly

val

Met

Leu

Ser

Phe

Ala

215

Ala

TYFP

val

Ite

Ile

Gly

Gly

Asp

Cys

Pro

120

Lys

val

Glu

Ala

Gly

Gly

LYS

Lys

ASp

CX2-025._5T25

Lys Cys Lys Ala
10

Glu

25

Met

Thr

1le

Lys

Lys

105

Arg

Pro

val

Lys

val

185

teu

Ala

Ala

Lys

Phe
265

Glu

val

Leu

val

val

90

His

Gly

Ile

Asp

val

170

Lys

Gly

Ala

LYS

Pro
250

val

Ala

val

Glu

75

Ile

Pro

Thr

His

Glu

155

cys

val

Gly

Arg

Glu

235

Ile

Glu

Thr

Thr

60

ser

Pro

Glu

Met

His

140

Ite

Leu

Ala

val

ITe

220

va'l

Gln

Ser Phe Glu

page 131

Ala

val

Gly

45

Pro

Ile

Leu

Gly

Gln

125

Phe

Ser

Ile

Lys

Gly

Glu

val

val

ala

30

Ile

Ley

Gly

Phe

Asn

110

Asp

Leu

val

Gly

val

190

Leu

Gly

Ala

val

Ile
270

Leu

15

Pro

Cys

Pro

Glu

Thr

95

Phe

Gly

Gly

Ala

Cys

175

Thr

Ser

val

Thr

l.ey

255

Gly

Trp

Pro

Arg

val

Gly

80

Pro

Cys

Thr

Thr

LyS

160

Gly

GIn

val

ASp

Glu

240

Thr

Arg



Thr
275

Leu Asp

val ser val

290

Asn
305

Pro Met

Gly Gly Phe

Met Ala Lys

Phe Glu Lys

Ile Arg Thr

370

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

<400> 157
atgaccgatc

157
759
DNA

ttggcaatcg
gctgatgtag
caacacgatg
tttggcccag

gataccacaa

" ggtacccgtc

atgtcatcta
ggtgctgtca
gttcgggtta
9gggcagaag
aacgatatcg
gcagaattcg
<210>
<211>

<212>
<213>

158
252

Met val

val

Ile

lL.eu Leu

Thr

Gly

Leu

Ala Leu

280

val
295

Pro

Ser Gly

310

Ser
325

LysS

Lys Phe

340

Ile Asn

Ile Leuy

ggttgaaggg
ctgataagtt
gtgaaaaagc
cttctgatga
ttaccacggt
ctgaagaatg
ttggaatcca
tcgaaggrtt
gaattatgtc
acactgttca
aaatgatgtc
ctrggatcty

ttgtcgacgg

LysS

Ala

Glu

Thr

AsSp Ser

Leu

AsSp

rhe
360

Gly

Phe
375

tactobacillus Minor

gaaagtagca
tgttgaagaa
tgeceagatca
aaccggctgg
tgtcaacaat
gcgeaagety
acgtatgaag
tgttggtgat
taaatcagct
tccaggrtat
acagcggacc
tgtttacctg

agggtacacc

PRT . .
Lactcbaciltus Minor

CX2-025_5T25

ser Cys Cys

Pro Asp Sser

Arg Thr Trp

val Pro

330

LysS

Pro Ile

345

l.eu

Asp Leu Leu

attgtaactg
ggcgcaaagg
atcggeggea
actaagttgt
gcecggaattg
ctctcagtta
aataaaggac
ccagctetgg
gcertggatt
atcaagacac
aagacaccaa
gcatctgacg

gcccaatag

Glu Ala

285

Gln

Gin
300

Asn Leu

Lys Gly. Ala

Leu val Ala

val
350

Thr His

Ser
365

Arg Gly

gcggtacctt
ttgttattac
cagacgttat
ttgatacgac
cggtcagcaa
acttggatgg
tcggagcatce
gtgcatacaa
gcgetttgaa
cattggttga
tgggtcatat

aatctaaatt

Page 132

Tyr Gly

ser

Met

Phe
320

Ile

Asp Phe

Leu Pro

Glu Ser

gggaattggc
cggccgteac
cegtrttgte
tgaagaagca
gagtgttgaa
tgtettette
aatcatcaat
cgcttcaaaa
ggactacgat
cgatcttgaa
cggtgaacct

tgccactggt

60
120
180
240
300
360
420
480
540
600
660
720
759



<400>

158

mMet Thr Asp

1

Leu

Lys

Arg

Ser

65

Phe

Lys

val

Met

Glu

145

Gly

LysS

Thr

Arg

Gly

val

sSer

50

ASp

Gly

Ser

Asn

Lys

Gly

Ala

Asp

Pro

Thr

210

Ile

Glu

<210>
<211>

Ile

va'i

35

Ile

Glu

Pro

val

Leu

15

Asnh

phe

val

Tyr

Leu

195

Lys

Cys

Phe

159
759

Arg

Gly

20

Tle

Gly

Thr

val

Glu

100

Asp

Lys

val

Arg

Thr

val

val

Leu

L.eu

Thr

Gly

Gly

Thr

85

ASp

Gly

Gly

Gly

Ile

165

val

Asp

PO

Tyr

val
245

LysS

Ala

Gly

Thr

Tro

70

Thr

Thr

val

L.eu

Arg

ASp

Met

teu

230

AsSp

Gly

Iie

Arg

Asp

55

Thr

val

Thr

Phe

Gly

Pro

Ser

val

Leu

Gly

ala

Gly

Lys

Ala

His

40

val

LYys

val

Thr

Phe

120

Ala

Ala

Lys

Asn

Glu

200

His

ser

Gly

CX2-025_5T25

val Ala 1le val

Asp

25

Ala

Ile

Leu

ASh

Glu

105

Gly

Ser

L.eu

ser

Thr

185

Gly

Ile

ASp

Tyr

16

Lys

Asp

Arg

Phe

AsnN

90

Glu

Thr

Ile

Gly

Ala

170

val'l

Ala

Gly

Glu

Thr
250

Phe

va'

Phe

Asp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

ser

235

Ala

val

Gly

val

60

Thr

Gly

Arg

ieu

Astt

140

Tyr

Leu

Pro

Glu

Pro

220

LYS

Gln

page 133

Thr

Glu

Glu

45

GIn

Thr

ile

Lys

Gly

Met

Asn

ASp

Gly

Met

205

Asnh

Phe

Gly
Glu

30

Lys

Glu

Ala

Leu

110

Ile

ser

Ala

Cys

ASp

Ala

Gly

15

Gly

Ala

Asp

Glu

val

95

Leu

Gn

ser

ser

Ala

175

Ser

Ile

Thr

Thr

Ala

Ala

Ala

80

Ser

ser

Arg

Lys

160

L.eu

LYS

GIn

Ala

Gly



<212>
<213>

DNA
<400> 159
atgaccgatc
ttggcaatcyg
gctgatgtag
caacacgatg
tttggcccag
gataccacaa
ggtacccgtc
atgtcatcta
ggtgctgtca
gttcgggtrta
ggggcagaag
aacgatatcg
gcagaattcg
<210>

<211>

<212> -
<213>

<400>

160
252
PRT

160
Met Thr Asp
1

Ie

Leu Gly

vali
35

Lys val

ser Ile

>0

Arg

ser Glu

65

ASp

Phe Gly Pro

Lys Ser val

val Leu

115

Asn

ggtigaaggg
ctgataagtt
gtgaaaaagce
cttctgatga
ttaccacggt
citgaagaatg
ttggaatcca
tcagrggttt
gaattatgic
acactgttca
aaatgatgtc
cttggatcty

Ttgtcgacgg

Arg Leu
5

Gly Leu

20

Ile Thr

Gly Gly
Thr Gly

Thr
85

val

Glu
100

ASD

ASp Gly

Lys

Ala

Gly

Thr

Trp

70

The

Thr

val

variant of L. Minor

gaaagtagca
tgttgaagaa
tgccagatca
aaccggctyg
tgtcaacaat
gcgcaagetyg
acgtatgaag
tgttggtgat
taaatcagct
tccaggttgt
acagcggacc
tgtttacctg

agggtacacc

variant of L. Minor

Gly Lys

Ala

Ile

His
40

Arg

Asp val

55

Thr Lys

val val
Thr Thr

phe
120

Phe

CX2-025_5T25

attgtaactg
ggcgcaaagg
atcggeggea
actaagttgt
gccggaattg
cteteagtta
aataaaggac
ccagetetgg
gccttggatt
atcaagacac
aagacaccaa
gcatctgacyg

gcecaatag

Ala Ile

10

val

ASD Phe

25

Lys

Ala Asp val

ITe Arg Phe

Leu Phe Asp

75

Asn Asn Ala

90

Glu clu

105

Trp

Gly Thr Arg

gcggtacctt
ttgttattac
cagacgttat
ttgatacgac
cggtcagcaa
acttggatgg
tcggageatc
gtgcatacaa
gegetttgaa
cattggttga
tgggtcatat

aatctaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val GIn His

00

Thr Thr Glu

Gly Iie Ala

Leu
110

Arg Lys

Leu Ile
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gggaattggc
cggeegteac
ccgtrtrgte
tgaagaagca
gagtgttgaa
tgtcttcttc
aatcatcaat
cgcttcaaaa
ggactacgat
cgatcttgaa
cggtgaacct
tgccactggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

ASp

Ala
80

Glu

val
95

Ser
Leu

Ser

Gln Arg

60
120
180
240
300
360
420
480
540
600
660
720
759



CX2-025_5T25

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

ser Gly Phe val Gly Asp Pro Ala Leu 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

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 ITe 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 6lu Phe val val Asp Gly Gly Tyr Thr Ala GlIn

245 _ 250
<210> 161
<211> 252
<212> PRT
<213> Artificial sequence
<220>

<223> Engineered Ketoreductase Sequence Formula with L. brevis backbone
synthetic Construct

<220>

<221> MISC_FEATURE

<222> (3)..(3

<223> Xaa is an acidic polar or hydrophilic residue

<220>

<221> MISC_FEATURE

<222 (..

<223> Xaa is a polar or non-polar residue

<220>

<221> MISC_FEATURE

222> (17)..(Q17) )

<223> Xaa is a non-poliar, apiiphatic or polar residue

<220>

<221> MISC_FEATURE

<222> (21)..021)

<223> Xaa is a non-polar, aromatic, or hydrophobic residue

<220>

<221> MISC_FEATURE

<222>  (25)..(25)

<223> Xaa i1s an acidic, nonpolar or polar residue
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<220>
<221>
<222
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

CX2-025_5725

MISC_FEATURE
(29)..(29) .
Xaa is an acidic, aliphatic or nonpolar residue

MISC _FEATURE
(40)..(40) . ) o .
Xaa is a constrained, basic, or hydrophilic residue

MISC_FEATURE
(42)..(42) )
Xaa is an acidic or a nonpolar residue

MISC_FEATURE
(53),.(53)

Xaa 1s a nonpolar or an acidic residue

MISC_FEATURE
(753..(75%)

Xaa is an acidic or polar residue

MISC_FEATURE
(94).. (94 _
Xaa is a nonpolar or a polar residue

MEISC_FEATURE
(95);.(95) o
Xaa is an aliphatic, non-polar, or acidic residue

MISC_FEATURE
(95)..(95) , , .
Xaa is a nonpolar or aliphatic residue

MISC _FEATURE
(96)..(96)
Xaa is pelar residue

MISC_FEATURE
(101)..(101) .
Xaa 1s an acidic, non-polar, or a polar residue

MISC_FEATURE
(105) .. (105> )
Xaa is an acidic or non-polar residue

MISC_FEATURE
(108)..(108) . .
Xaa 1s a hydrophilic, polar or constrained residue

MISC_FEATURE
(111)..(111) , _ ,
Xaa is a non-polar cor aliphatic residue

MISC_FEATURE
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<222> (112)..(112
<223> Xaa 1s an acidic or polar residue

<220>

<221> WMISC_FEATURE

<222> {(113)..(113)

<223> Xaa is a nonpolar or aliphatic residue

<220>

<221> MISC_FEATURE

<222> (117)..(117)

<223> Xaa s a nonpolar or polar residue

<220>

<221> MISC_FEATURE

<222> (127)..€127)

<223> Xaa 1is a basic or polar residue

<220>

<221> MISC_FEATURE

<222> (145)..(145)

<223> Xaa is a polar residue

<220>

<221> MISC_FEATURE

<222> (147)..(147)

<223> Xaa is a nonpolar, aromatic, or hydrophobic residue

<220>

<221> WMISC_FEATURE

<222> (152)..(152)

<223> Xaa is a non polar, basic residue, or hydrophilic residue

<220>

<221> MISC_FEATURE

<222> (157)..(157)

<223> Xaa is a polar residue

<220>

<221> MISC_FEATURE

<222> (163)..(163)

<223> Xaa 1s a nonpolar or aliphatic residue

<220>

<221> MISC_FEATURE

<222> (176)..(176)

<223> Xaa i1s a nenpeolar or aliphatic residue

<220>

<221> MISC_FEATURE
<222> (190)..(190)
<223> Xaa 1s a cysteine

<220>

<221> MISC_ FEATURE

<222 (194)..(1%94)

<?23> Xaa is a constrained, basic, or polar residue

<220>

<221> MISC_FEATURE

<222> (197)..(197) )

<223> Xaa_;s a hydrophilic, acidic, basic, aliphatic or nonpolar
residue

<220>

<221> MISC_FEATURE

<222> (198)..(198)

<223> Xaa is an acidic, basic, hydrophilic, or nonpolar residue
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MISC_FEATURE
(199)..(199) . , :
Xaa 1is an acidic, aliphatic, or nonpolar residue

MISC_FEATURE
(200)..(200) . ]
Xaa is an acidic or constrained residue

MISC_FEATURE
(202)..(202) ) ) )
xaa is a nonpolar or aliphatic residue

MISC_FEATURE
(206)..(206) , ) )
Xaa i1s a nonpolar, aromatic, or hydrophobic residue

MISC_FEATURE
(211)..(211)> )
Xaa is a basic residue

MISC_FEATURE
(223)..(0223) ) . )
Xaa is a nonpolar or aliphatic residue

MISC_FEATURE
(250} ..(250) )
Xaa is a polar or nonpolar residue

161

Met Ser Xaa Arg

1

Xaa Gly

Lys val

Lys Ser
50

ser Asp
65
phe Gly

Lys Ser

Xaa Ash

Ile

Met

35

val

Glu

Pro

va'l

Leu
115

Gly
20

Ile
Gly
Asp
val
Glu
100

Asp

Leu Asp Xaa Lys
5

Xaa

Thr

Xaa

Gly

sSer

85

Xaa

Xaa

Ala

Gly

Pro

Trp

70

Thr

Thr

val

Ile

Arg

ASp

55

Thr

Leu

Thr

Phe

Ala

Xaa

40

Gln

Lys

val

Thr

Phe
120

CX2-025_5T25

vai

Xaa

25

Ser

Ile

Leu

Asn

Xaa

105

Gly

Ala Ile
10

Lys Phe

Xaa val

GIn Phe

Phe Xaa

75

Asn Ala
S0

Glu Trp

Thr Arg

Ile

val

Gly

Phe

60

Afa

Gly

Xaa

Leu

Page 138

Thr

Xaa

Glu

45

Glin

Thr

Ile

Lys

Gly

Gly

Glu

30

Lys

His

Glu

Xaa

Leu

1190

Ile

Gcly

15

Gly

Ala

AsSp

Lys

Xaa

93

Xaa

Xaa

Thr

Ala

Ala

ser

Ala

80

Xaa

Xaa

Arg



Ccx2-025.5725

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

Xaa Gly Xaa val Gly Asp Pro Xaa Leu Gly Ala Tyr Xaa Ala Ser Lys
145 150 _ 155 160

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

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

Thr Xaa Leu val Xaa Xaa Xaa Xaa Gly Xaa Glu Glu Ala Xaa Ser Gln
195 200 205

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

Tyr Ile Cys val Tyr Leu Ala Ser Asn Glu Ser Lys Phe Ala Thr Gly
225 . 230 235 240

ser Glu phe val val Asp Gly Gly Tyr Xaa Ala GIn

245 250
<210> 162
<211> 252
<212> PRT

<213> Artificial Sequence

<220>
<223> Engineered Ketoreductase Sequence Formula with L. kefir backbone
Synthetic Construct

<220>

<221> MISC_FEATURE

222> (3)..(3)

<223> Xaa is an acidic polar or hydrophilic residue

<220>

<221> MISC_FEATURE

<222> (7)..(D)

«223> Xaa is a polar or non-polar residue

<220>

<221> MISC_FEATURE

<222> (17)..(17)

<223> Xaa is a non-polar, apliphatic or polar residue

<220>

<221> MISC_FEATURE

<222> (2L)..02D

<223> Xaa is a non-polar, aromatic, or hydrophobic residue

<220>

<221> MISC_FEATURE

<222> (25)..(25)

<223> Xaa is an acidic, nonpolar or polar residue
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
<221>
<222>
<223>

«<220>
<221>
<222>
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

CX2-025_5T25

MISC_FEATURE
29..02% ) ) ) )
Xaa is an acidic, aliphatic or nonpolar residue

MISC_FEATURE
(40).. (400 .
Xaa is a constrained, basic, or hydrophilic residue

MISC. FEATURE
(42)..(42) ]
Xaa is an acidic or a nonpolar residue

MISC_FEATURE
(53)..(53)

Xaa 1s a nonpolar or an acidic residue

MISC_FEATURE
(75)..(75%

Xaa is an acidic or polar residue

MISC.FEATURE
(94> ..(94) .
Xaa 1s a nonpelar or a polar residue

MISC_FEATURE
(95)..(95) ) . i :
Xaa s an aliphatic, non-polar, or acidic residue

MISC_FEATURE
(95)..09%

xaa is a nonpolar or aliphatic residue

MISC_FEATURE
(96)..(96) )
Xaa is polar residue

MISC_FEATURE
(101 .. 10D
Xaa is an acidic, non-polar, or a pclar residue

MISC_FEATURE
(105)..(105) )
Xaa 1s anh acidic or non-polar residue

MISC_FEATURE
(108)..(108) . .
Xaa 1s a hydrophilic, polar or constrained residue

MISC_FEATURE
(111).. (11D . .
Xaa is a non-polar or aliphatic residue

MISC_FEATURE
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<222> (112)..(112)
<223> Xaa is an acidic or polar residue

<220>

<221> MISC_FEATURE

<222> (113)..(113)

<223> Xaa is a nonpolar or aliphatic residue

<220>

<221> MISC_FEATURE

<222> (117)..(117)

<223> Xaa s a nonpolar or polar residue

<220>

<221> MISC_FEATURE

<222> (127)..Q27)

<223> Xaa 1is a basic or polar residue

<220>

<221> MISC_FEATURE

<222> (145)..(145)

<223> Xaa is a polar residue

<220>

<221> MISC_FEATURE

<222> (147)..(147)

<223> Xaa is a nonpolar, aromatic, or hydrophobic residue

<220>

<221> MISC_FEATURE

<222>  (152)..(152)

<223> Xaa 1s a non polar, basic residue, or hydrophilic residue

<220>

<221> MISC_FEATURE

<222> (157)..(157)

<223> Xaa s a polar residue

<220>

<221> MISC_FEATURE

<222> (163)..(163)

<223> Xaa 1is a nonpolar or aliphatic residue

<220>

<221> MISC_FEATURE

<222> (176)..(176) )
<223> Xaa is a nonpolar or aliphatic residue

<220>

<221> MISC_FEATURE
<227> (190)..(190)
<223> Xaa is a cysteine

<220>

<221> MISC_FEATURE

<222> (194)..(194)

<223> Xaa 1s a constrained, basic, or polar residue

<220>

<Z21> WMISC_FEATURE

<222> (197)..(197)

<223> Xaa_és a hydrophilic, acidic, basic, aliphatic or nonpolar
residue

<220>

<221> MISC_FEATURE

<222> (198)..(198)

<223> Xaa 1is an acidic, basic, hydrophilic, or nonpolar residue
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Xaa is an acidic, aliphatic, or nonpolar residue

Xaa 1s an acidic or constrained residue

Xaa is a nonpolar or aliphatic residue

Xaa is a nonpolar, aromatic, or hydrophobic residue

Xaa is a basic residue

Xaa is a nonpolar or aliphatic residue

Xaa is a polar or nonpolar residue

Leu Lys
5

Xaa Ala
Thr Gly
Xaa Thr
Gly Trp

70

Thr Thr
85

Xaa Thr

Xaa val

<220>
<221> MISC_FEATURE
<222> (199)..(199)
<223>
<220>
<221> MISC_FEATURE
<222> (200)..(200)
<223>
<220>
<221> MISC_FEATURE
<222> - (202)..(202)
<223>
<220>
<221> MISC_FEATURE
<222> (206)..(2006)
<223>
<220>
«<Z221> MISC_FEATURE
<222> (21D ..(21L)
<223>
<220>
<221> MISC_FEATURE
<222> (223)..(223)
<223>
<220>
<221> MISC_FEATURE
<222>  (250)..(250)
<223>
<400> 162
Met Thr Xaa Arg
1
Xaa Gly Ile Gly
20

Lys val val Ile

35
Lys Ser Ile Gly

50
ser Asp Glu Ala
65
phe Gly Pro val
Lys Ser val Glu
100

Xaa Asn Leu Asp

115

Xaa

Tle

Arg

ASD

55

Thr

val

Thr

Phe

LYS

Ala

Xaa

40

val

Lys

val

Thr

Phe
120

val

Xaa

25

Ala

Ite

Leu

Asn

Xaa

105

Gly

Ala Tle
10

Lys Phe

Xaa val

Arg Phe

rhe Xaa

75

Asn Ala
90

Glu Trp

Thr Arg

val

val

Gly

val

60

Thr

Gly

Xaa

Leu
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Thr

Xaa

Glu

45

GiIn

Thr

Ile

Lys

Gly

Gly

Glu

30

Lys

His

Glu

Xaa

Lau

110

Ile

Gly
15

Gly
Ala
ASp
Glu
Xaa
95

Xaa

Xaa

The

Ala

Ada

Ala

80

Xaa

Xaa

Arg



CX2-025_5T725

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

Xaa Gly Xaa val Gly Asp Pro Xaa Leu Gly Ala Tyr Xaa Ala Ser Lys
145 150 155 160

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

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

thr Xaa Leu val Xaa Xaa Xaa Xaa Gly Xaa Glu Glu Met Xaa Ser Gln
195 200 205

Arg Thr Xaa Thr Pro Met Gly His ITe Gly Glu Pro Asn Asp Xaa Ala
210 215 220

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

Ala Glu pPhe val val asp Gly Gly Tyr Xaa Ala GlIn

245 250
<210> 163
<211> 252
<212> PRT
<213> Artificial Seguence
<220>

<223> Engineered Ketoreductase Sequence Formula with L. minor backbone
synthetic Construct

<220>

<221> MISC_FEATURE

<222>  (3)..(3)

<223> Xaa is an acidic polar or hydrophilic residue

<220>

<221> MISC.FEATURE

<222 (.. (D)

<223> Xaa 1is a polar or non-polar residue

<220>

<221> MISC_FEATURE

<222> (17)..(17)

<223> Xaa is a non-polar, apliphatic or polar residue

<220>

<221> MISC_FEATURE

<222> (21)..Q2L)

«223> Xaa is a non-polar, aromatic, or hydrophobic residue

<220>

<221> MISC_FEATURE

<222> (25)..(25)

<223> Xaa is an acidic, nonpolar or polar residue
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<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>

CX2-025_5T25

MISC_FEATURE
29..2% . ) .
Xaa s an acidic, aliphatic or nonpolar residue

MISC_FEATURE
(40) . . (40) _ . .
Xaa is a constrained, basic, or hydrophilic residue

MISC_FEATURE
(42)..(42) )
Xaa 1s an acidic or a nonpolar residue

MISC_FEATURE
(53)..(53) o .
Xaa is a nonpolar or an acidic residue

MISC_FEATURE
(75),. 75

Xaa is an acidic or polar residue

MISC_FEATURE
(94)..(94) ]
Xaa is a nonpolar or a polar residue

MISC_FEATURE
(95)..(95) _ . o .
Xaa is an aliphatic, non-polar, or acidic residue

MISC_FEATURE
(95)..(095)

Xaa is a nonpolar or aliphatic residue

MISC_FEATURE
(96)..(96) )
Xaa is polar residue

MISC_FEATURE
(101)..(101) R
Xaa is an acidic, non-polar, or a polar residue

MISC_FEATURE
(105)..(105) )
Xaa is an acidic or non-polar residue

MISC_FEATURE
(108)..(108) L. . .
Xaa is a hydrophilic, polar or constrained residue

MISC_FEATURE
(111)..(111 ) ) )
Xaa is a non-polar or aliphatic residue

MISC_FEATURE
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<222>  (112)..(112) ‘
<223> Xaa 1s an acidic or polar residue

<220>

<221> MISC_FEATURE

<222> (113)..(113)

<223> Xaa is a nonpolar or aliphatic residue

<220>

<221> MISC_FEATURE

<222> (117)..(117)

«223> Xaa s a nonpolar or polar residue

<220>

<221> MISC_FEATURE

<222> (127)..Q127)

<223> Xaa is a basic or polar residue

<220>

<221> MISC_FEATURE

<222> (145)..(145)

<223> Xaa is a polar residue

«220>

<221> MISC_FEATURE

«222> (147)..(147)

<223> Xaa is a nonpolar, aromatic, or hydrophobic residue

<220>

<221> MISC_FEATURE

<222> (152)..(152)

<223> xaa is a non polar, basic residue, or hydrophilic residue

<220>

<221> MISC_FEATURE

<222> (157)..(157)

<223> Xaa is a polar residue

<220>

<221> WMISC_FEATURE

<222> (163)..(163)

<223> Xaa 1s a nonpolar or aliphatic residue

<220>

<221> MISC_FEATURE

<222> (176)..(176)

<223> Xaa 1s a nonpolar or aliphatic residue

<220>

<221> MISC_FEATURE
<222> (180)..(190)
<223> Xaa is a cysteine

<220>

<223i> WMISC_FEATURE

<222> (194)..(1%4)

<223> Xaa is a constrained, basic, or polar residue

<220>

<221> MISC_FEATURE

<222>  (197)..(197) o _

<223> Xaa_;s a hydrophilic, acidic, basic, aliphatic or nonpolar
residue

<220>

<221> MISC._FEATURE

<222> (198)..(198)

<223> Xaa is an acidic, basic, hydrophilic, or nonpolar residue
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<220>
<221>
<222>
<223>

«<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<400>
Met Thr
1

Xaa Gly

Lys val

Arg ser
50

ser Asp
65
Phe Gly

Lys Ser

Xaa Asn

CX2-025_5T25

MISC_FEATURE
(199)..(199) . . .
Xaa is an acidic, aliphatic, or nenpoiar residue

MISC_FEATURE
(200)..(200) . )
Xaa is an acidic or constrained residue

MISC_FEATURE
(202)..0202) ) ) )
Xaa 1is a nonpolar or aliphatic residue

MISC_FEATURE
(206} ..(206) ) . .
Xaa is a nonpolar, aromatic, or hydrophobic residue

MISC_FEATURE
(21 .. (2110
Xaa is a basic residue

MISC_FEATURE
(223)..0223) ) )
Xaa is a nonpolar or aliphatic residue

MISC_FEATURE
(250)..(250)
Xaa 1s a poiar or nonpolar residue

163

Xaa Arg lLeu Lys Xaa Lys val Ala Ite val Thr Gly Gly
5 10 15

Ile Gly Xaa Ala Ile Ala Xaa Lys Phe val Xaa Glu Gly
20 25 30

val 1le Thr Gly Arg Xaa Ala Xaa val Gly Glu Lys Ala
35 40 45

ITe Gly Xaa Thr Asp val Ile Arg pPhe val Gln His Asp
55 60

Giu Thr Gly Trp Thr Lys Leu Phe ¥§a Thr Thr Glu Glu
70

pro val Thr Thr val val Asn Asn Ala Gly Ile Xaa Xaa
85 80 95

val ¢lu Xaa Thr Thr Thr Xaa Glu Trp Xaa Lys Leu Xaa
100 105 1190

Leu Asp Xaa val Phe pPhe Gly Thr Arg Leu Gly Ile Xaa
115 120 125
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Thr

Ala

Ala

Ala

Ala

80

Xaa

Xaa

Arg



Met

Xaa

145

Lys

Thr

Arg

225

Ala

LYsS

130

Gly

Ala

ASp

Xaa

Thr

210

Ile

Glu

<210>
<Z211>
<212>
<Z213>

<220>
<223>

<400>

Asn Lys
Xaa val
Xaa Arg
Tyr Asp

180

Leu val
195

Xaa Thr
Cys val

Phe val

164
252
PRT

Gly

Gly

Ile

165

val

Xaa

Pro

Tyr

val
245

Leu

ASp

Met

Arg

Xaa

Met

Leu

230

ASp

Gly

Pro

Ser

val

Xaa

Gly

Artificial Sequence

variant of L. kefir

164

Met Thr Asp Arg

1

Ley

LysS

Lys

ser

65

Phe

Gly
val
Ser
50

Asp

Gly

Ite Gly
20

val Ile
35
Ile Gly

Glu Ala

Pro val

l.eu
5

Leu
Thr
Gly
Gly

Thr
85

LyS

Ala

Gly

Thr

Trp

70

Thr

Ser

Ile

Arg

ASD

55

Thr

val

Ala

Xaa

LyS

AsSn

Xaa

200

His

Ser

Gly

Lys

Ala

His

40

val

Lys

val

CX2-025_5T25

Ser Ile Ile Asn

Leu

Ser

Thr

185

Gly

Ile

ASp

Tyr

val

Asp

25

Ala

Ile

Leu

Asn

Gly

Ala

170

val

Xaa

Gly

Glu

Xaa
250

Ala

10

LYys

ASp

Arg

Phe

Asn
90

Ala

155

Ala

His

Glu

Glu

ser

235

Ala

Ile

Phe

val

Phe

ASp

75

Ala

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

GIn

val

val

Gly

val

60

Thr

Gly
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Met

Xaa

AsSp

Gly

Met

205

Asn

rhe

Thr

Glu

Glu

45

Gln

Thr

Ile

Ser

Ala

Cys

Xaa

190

Xaa

AsSp

Ala

Gly

Glu

30

LYS

His

Glu

Asn

Ser

Ser

Alta

175

Ile

Ser

Xaa

Thr

Gly

i5

Gly

Ala

ASp

Glu

val
95

Ile

LYyS

160

Xaa

LYS

Gln

Ala

Gly

Thr

Ala

Ala

Ala

Ala

80

Ser



Lys ser val Glu Asp Thr Thr
100

val Asn Leu Asp Ser val Phe
115

Met Lys Asn Lys Gly Leu Gly
130 135

ser Gly Phe val Gly Asp Pro
145 150

Gly Ala val Arg Tle Met Ser
165

Lys Asp Tyr Asp val Arg val

Thr Pro Leu vVal Asp Asp Leu
195

Arg Thr Arg Thr Pro Met Gly
210 215

Trp Ile Cys val Tyr Leu Ala
225 230

Ala Glu Phe val val asp Gly
245

<210> 165
<211> 252
<212> PRT
<213> Artificial Sequence

<220>
<223> variant of L. kefir

<400> 165

Met Thr Asp Arg Leu Lys Ser
1 5

Ley Gly Tle Gly Leu Ala Ile
20

Lys val gg] Ile Thr Gly Arg

Lys Ser Ile Gly Gly Thr Asp
50 55

Ser Asp Glu Ala Gly Trp Thr
65 70

Thr

Phe

120

Ala

Thr

Lys

Asn

Glu

200

His

Ser

Gly

Lys

Ala

His

40

val

Lys

Cx2-025.5725
Glu Glu Trp His

105

Gly

sSer

Leu

Ser

Thr

185

Gly

Ile

Asp

Tyr

val

Asp

25

Ala

Ile

Leu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Ala
10
Lys

ASp

Arg

Arg

Ile

Ala

155

Ala

His

Glu

Glu

Ser

235

Ala

Ile

Phe

val

Phe

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gin

val

val

Gly

val
60

Phe Asp Thr

75

Page 148

Thr

Asp

Gly

Met

205

AsSN

Phe

Thr

Glu

Glu

45

Glin

Thr

Leu

i10

Ile

Ser

Ala

Cys

Cys

190

Met

AsSp

Ala

Gly
Glu
30

LYS

His

Glu

Leuy

Glin

ser

Ser

Ala

175

Ile

Ser

val

Thr

Gly
15

Gly
Ala

ASp

Glu

sSer

Arg

Ile

Lys

Leu

Lys

Gin

Ala

Gly
240

Thr

Ala

Ala

Ala
80



rPhe

LYS

val

Met

Ser

145

Lys

Thr

Arg

Gly

Ser

Asn

LYS

130

Gly

Ala

Asp

Pro

Thr

210

Ile

Glu

Pro

val

Leu

115

Asn

Phe

val

Tyr

Leu

195

Arg

cys

Phe

val

Glu

100

Asp

Lys

val

Arg

ASD

val

Thr

val

val

Thr

85

Asp

Ser

Gly

Gly

Tle

165

val

Asp

Pro

Tyr

val
245

Thr

Thr

val

Leu

Arg

Asp

Met

Ley

230

ASp

val

Thr

Phe

ser

val

Leu

Gly

val

Thr

Phe

120

Ala

Thr

Lys

Asn

Glu

200

His

ser

Gly

CX2~025_5725

Asn Asn Ala Gly
a0

Glu

105

Gly

Ser

Leu

ser

Thr

185

Gly

Asp

Tyr

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Trp

Arg

Ile

Ala

155

His

Glu

Glu

Ser

235

Ala

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys
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Ile

Lys

Thr

ASp

Gly

Met

205

Asn

Phe

Ala

Leu

1190

Ile

Ser

Ala

Cys

Cys

Gly

Asp

Ala

val

95

Leu

Gin

Ser

Ser

Ala

175

ser

val

Thr

Ser

Ser

Arg

Ile

LYS

160

Leu

Lys

Gin

Gly
240



