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gtcrggatgg
ccacgaaatt
gtgaaaaggce
catccgatga
ttagcacctt
cggccgaatg
tgggcattca
ttgaggggtt
gtatcatgtc
acacagtaca
aagcgatgtc
catatatctg

tggtcgacgy
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Artificial Sequence

Codon Optimized L. Brevis

caaagtagcc
tgtagaggag
cgccaaatca
agatggetygg
agtgaacaat
gcgtaaactg
gcgcatgaaa
cgtaggcgat
gaaaagcgca
tcecgggctat
acagcgtacg
tgtgtacctg

cgggtratacc

Artificial Sequence

CX2-025_5725
SEQUENCE LISTING

Seguence

atcattaccg
ggtgcgaaag
gtaggcactc
acgaaactgt
gcagggattyg
ctggccgtta
aataaaggct
ccgagectgg
gcactggatt
atcaagaccc
aaaacccecta
gcatctaatg

gcacagtaat

10
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gcgggactct
taatgattac
cggatcagat
tcgacgcecac
cagttaacaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

ga

gggratcggt
tggtcgtcac
tcagtttttt
cgagaaagca
aagcgttgaa
tgtttitttc
catcatcaat
cgcttccaag
ggactacgat
tgatctgeeg
tggcgaaccg
tgcgacgygt

Translation of Codon Optimized L. Brevis Sequence

Met Ser Asn Arg %eu Asp Gly Lys val Ala Ile Ile Thr Gly G}y Thr
1

KETOREDUCTASE POLYPEPTIDES FOR THE STEREOSELECTIVE PRODUCTION OF
(48)~3-[(55)~5-(4-FLUROPHENYL) -5-HYDROXYPENTANOYL] -4-PHENYL~1, 3~
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Leu

Lys

LYS

Ser

65

Phe

Lys

val

Met

Glu

145

Gly

Lys

Thr

Arg

TYyr

225

Ser

Gly

val

Ser

50

ASp

Gly

Ser

Asn

Lys

Gly

Ala

Asp

Pro

Thr

210

Ile

Glu

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

<220>

Ile
Met
35

val
Glu
Pro
val
Leu
115
Asn
rhe
va'l
Tyr
L.euy
195
Lys

Cys

Phe

3
759
DNA

Gly

20

Ile

Gly

Asp

val

Glu

100

ASp

Lys

val

Arg

Asp

val

Thr

val

val

Leu

Thr

Thr

Gly

Ser

85

Glu

Gly

Gly

Gly

Ile

165

val

ASp

Pro

Tyr

val
245

Ala

Gly

Pro

Trp

70

Thr

Thr

val

l.eu

Arg

Asp

Met

Leu

230

ASp

Ile

Arg

ASP

55

Thr

Leu

Thr

Phe

Ser

val

Leu

Gly

Artificial Sequence

Ala

His

40

Gln

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

Asn

Tyr

AsSp

Gin

Phe

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Page 2

val

pPhe

Asp

75

Ala

Jre

Arg

Ile

Ata

ATa

His

Glu

Glu

Ser

235

Ala

Gly

Phe

60

Ala

Gly

Arg

Leu

Asn

140

TYyr

Leu

Pro

Glu

Pro

220

Lys

Glu

Glu

45

Gin

Thr

Ile

Lys

Asn

Asp

Gly

Ala

205

AsSn

Phe

Glu

30

Lys

His

Glu

Ala

Leu

110

Ile

Ser

Ala

cys

TYr

190

Met

Asp

Ala

Gly

Ala

ASp

Lys

val

95

Leu

Gin

Ser

Ser

Ala

175

ITe

Ser

Ile

Thr

Ala

Ala

Ser

Ala

80

Asn

Ala

Arg

Lys
160

Leu

Lys

Ala



<400> 3
atgaccgatc

ttggcaatcy
gcggatgtag
cagcacgatg
ttecggeecgg
gacactacca
ggcaccegte
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacatcg
gcagaatttg
<210> 4

<21l> 252
<212> PRT
<213>

<220>
<223>

<400> 4

ﬁet Thr Asp Arg geu Lys

Leu Gly Ile

val
35

Lys val

Ser Ile

50

Lys

Ser Glu

65

Asp

pPhe Gly Pro

Lys Ser val

gtctgaaggg
ccgataaatt

gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttgaggggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctyg

tggtcgacgg

Translation of Codon

Gly
20

Leu
Ile Thr
Gly Gly

Ala Gly

Ala

Gly

Thr

Trp

caaagtagcc
tgtagaggag
cgccaaatca
agcaggetgg
cgtgaacaat
gcgtaaactg
gcgcatgaaa
cgtaggcgat
gaaaagcgcea
tccgggcetat
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

Gly Lys

Ala

Ile

His
40

Arg

Asp val

55

Thr Lys

70

Thr
85

val

Glu
100

ASD

Thr

Thr

val val

Thr Thr

CX2-025_5ST25
<223> Codon Optimized L. Kefir Sequence

atcgtaaccg
ggtgcgaaag
atcggeggea
acgaaactgt
gcagggattyg
ctgtcegtta
aataaaggct
ccgacgetgg
gcgetggatt
atcaagaccc
aaaaccccta
gcatctgacy

gcacagtga

Ala Ile

10

val

ASp Phe

25

Lys

Ala Asp val

Ile Arg Phe

Leu Phe Asp

75

Asn Ala

90

Asn

Glu Glu

105

Trp

Page 3

gcgggactct
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatgg
tgggcgetag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

optimized L. kefir Sequence

val

val Glu

30

Glu
45

Gly

val Gln

60

Thr Thr

Ile

Gly

Arg Lys

Thr Gly

Glu

Lys

His

Glu

Ala

iLeu

gggtatcggt
tggtcgtcac
tecgetttgte
cgaggaggca
aagcgttgaa
Tgtttittic
catcatcaat
cgcticcaag
ggactacgat
tgatctggaa
tggcgaaccg
tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

AsSp

Ala
80

Glu

val
95

ser

Leu Ser

110
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val

Met

Glu

145

Lys

Thr

ASn

Lys

Gly

Ala

Asp

Pro

Leu

115

Asnh

Phe

val

Tyr

l.eu

195

Thr
210

Arg Lys

Trp Ile

225

cys

Ala Glu Phe

<210> 5

<211> 759
<212> DNA
<213>

<220>
<223>

<400> 5
atgaccgatc

ttggcaatcy
gcggatgtag
cagcacgatyg
ttcggeecgy
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg

aatgacatcg

Asp Gly

Lys Gly
val

Gly

Tle
165

Arg
Asp val
val Asp
Thr

Pro

val Tyr

val

Leu

AsSp

Met

Arg

phe

Gly

Pro

ser

val

Leu

Phe

120

Ala

Thr

Lys

Asn

Glu

CX2-025..5T25

Gly Thr Arg Leu

Ser Ile

Leu

Gly

Ala
170

Ser

Thr val

185

Ala

Ile

His

Glu

Asn
140

Tyr Asn

Leu Asp
Pro

Gly

Glu Met

Ile

Ser

Ala

Cys

TYP

190

Met

Gin

Ser

Ser

Ala

175

Ile

Ser

Arg

Ile

Lys

160

l.eu

Lys

Gln

ASp

Met

Leu

200

His

Ser

230

val
245

val

gtctgaaggg

ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttgaggggrt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

Asp

Gly Gly

Artificial Sequence

varjant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaacty
gcgcatgaaa
cgtaggcgat
gaaaagcgca
tccgggetge
acagcgtacy

tgtgtacctg

Gly

Ile

Asp

TY"r

Gly Glu

Glu ser

235

Thr
250

Ala

atcgtaaccg
ggtgcgaaag
atcggeggea
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgacgetgg
gcgctggatt
atcaagaccc
aaaaccccta

gcatctgacg
Page 4

205

Pro Asn

220

Lys Phe

Gln

gcgggactct
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

Asp

Ala

Ile Ala

Thr

gggtatcggt
tggtegtcac

tecgetttgte
cgaggaggca
aagcgttgaa
tgtttttttc
catcatcaat
cgctrtccaag
ggactacgat
tgatctggaa
tggcgagecg
tgcgacgggt
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CX2-025_8T25
gcagaatttg tggtcgacgyg cgggtacacc gcacagtga 759

<210> 6

<211> 252

<212> PRT

<213> Artificial Sequence

<220>
<223> variant of L. kefir

<400> 6
Met Thr Asp Arg %eu Lys Gly Lys val éga Ile val Thr Gly Gly Thr
1 15

Leu Gly Ile Gly teu Ala ITe Ala Asp 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 Ile Arg Phe val Gin 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 Ppro 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 pPhe 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

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

Gly Ala val Arg Ile Met Ser 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 i85 150

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_5725

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 GIn

245 250
<210> 7
<211> 759
<212> DNA i
<213> Artificial sequence
<220>
<223> variant of L. kefir
<400> 7
atgaccgatc gtctgaagag caaagtagcc atcgtaaccg gcgggaccct gggtatcggt
ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagttattac tggtcgecac
gcggatgtag gtgaaaaggc cgccaaatca atcggcggta ctgatgttat tcgetttgtce
cagcacgatg catccgatga agcaggctgg acgaaactgt tcgacaccac cgaggaggcea
ttcggececegg ttacgaccgt cgtgaacaat gcagggattg cagttitccaa aagcgttgaa
gacactacca cggaggaatg gcacaaactg ctgtccgtta atctggatag tgttittttc
ggcacccgte tgggcattca gcgcatgaag aataaaggct tgggcgctag catcatcaat
atgagcagta tcagtgggtt cgtaggcgat ccgacgctgg gggcatacac tgcttccaag
ggggcggtac gtatcatgtc gaaaagcgca gcgctggatt gcgcactgaa ggactacgat
gtgcgtgtca acacagtaca tccgggetgt atcaagaccc cgetggtcga tgatctggaa
ggtgctgagg aaatgatgtc acagcgtacg agaaccccta tgggcecacat tggcgaaccg
aatgacgtgg catggatctg tgtgtacctg gcatctgacg aatcgaaatt tgcgacgggt
gcagaatttg tggtcgacgg cgggtatacc gcacagtga
<210> 8
<211> 252
<212> PRT
<213> Artificial Ssequence
<220>
<223> variant of L. kefir

<400> 8

Met Thr Asp Arg Leu Lys Ser Lys val Ala ITe val Thr Gly Gly Thr
1 5 10 15
Leu Gly Ile ggy Leu Ala Ile Ala ggp Lys Phe val Glu ggu Gly ala

Lys val val Ile thr Gly Arg Hgs Ala Asp val Gly 2;“ Lys Ala Ala
35 4

Page 6
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Lys

Ser

65

pPhe

Lys

val

Met

Ser

145

Gly

Lys

Thr

Arg

Trp

225

Ala

Ser

50

ASp

Gly

Ser

Asn

Lys

Gly

Ala

Asp

Pro

Thr

210

ile

Glu

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

<220>
<223>

<400>
atgaccgatc gtctgaaggg caaagtagcec atcgtaaccyg

Ile

Glu

Pro

val

Leu

115

AsSnh

Phe

val

Tyr

teu

195

Arg

Cys

Phe

9
759
DNA

Gly

Ala

val

Glu

100

ASp

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

Arg

Asp

Met

Leu

230

ASD

Asp
55

Thr
val

Thr

Phe

Ser

val

Leu

Gly

Artificial sequence

variant of L.

9

kefir

val

LysS

val

Thr

Phe

120

Ala

Thr

Lys

Asn

Glu

200

His

Ser

Gly

CX2~025_58T25
ITe Arg phe val GIn His Asp Ala

Leu

AsSn

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

ile

ASp

Tyr

Phe

AsSn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

ASp

75

Ala

Trp

Arg

Ile

Ala

Ala

His

Glu

Glu

Ser

235

Ala

ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag

gcggatgtag gtgaaaaggc cgccaaatca atcggeggea

cagcacgatg catccgatga agcaggctgg acgaaactgt

Page 7

60

Thr Thr GTu GTu Ala
80

Gly 1le Ala val ser
95

His Lys Leu Leu Ser
110

Leu Gly Ile Gin Arg

Asn Met Ser Ser Ile
140

Tyr Thr Ala Ser Lys

Leu Asp Cys Ala Leu
175

Pro Gly Cys Ile Lys

Glu Met Met Ser Glin
205

Pro Asn Asp val Ala
220

Lys phe Ala Thr Gly

Gln

gcgggactct gggtatcggt
tagttattac tggtcgtcac
ctgatgttat tcgectttgtc

tcgacaccac cgaggaggca

60
120
180
240



ttcggeccyg
gacactacca
ggcaccegte
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacatcg
gcagaatttg
<210> 10

<211> 252
<212> PRT

ttacgaccgt
cggaggaatg
tgggcattca
ttgaggggct
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctyg

tggtcgacgg

<213> Artificial sequence

<220>

<223> variant of L.

<400> 10
Met Thr Asp
1

Leu Gly Ile

Lys val val
35

Lys Ser Ile
50

Ser Asp Glu
65

phe Gly Pro
Lys ser val
val Asn Leu

115

Met Lys Asn

Glu Gly Leu
145

Arg Leu
5
Gly Leu
20
ITe Thr
Gly Gly
Ala Gly
val Thr
85

Glu Asp
100
Asp Gly

Lys Gly

val Gly

kefir

Lys Gly

Ala Ile

Gly Arg

Thr Asp

55
Trp Thr
70
Thr val
Thr Thr

val phe

Leu Gly

cgtgaacaat
gcgtaaactg
gcgcatgaaa
ggtaggcgat
gaaaagcgca
tcecgggecec
acagcgtracg
tgtgtaccig
cgggtatacc

Lys

Ala

His

40

val

Lys

va

Thr

phe

120

Ala

Thr

CX2-025..5T25

gcagggattg
ctgtcegtta

aataaaggct

ccgacgctgg

gcgctggatt

atcaagaccc

aaaaccccta

gcatctgacg

gcacagtga

val

ASp

25

Ala

Ile

Leu

ASn

Glu

105

Gly

Ser

Leyu

Ala 1e
10

Lys Phe

Asp val

Arg Phe

Phe Asp

75

Asn Ala
90

Glu Trp

Thr Arg

Ile Ile

Gly Ala
155
page 8

cagtttccaa

atctggatgg

tgggcgctag

gggcatacaa

gcgcactgaa

cgetgetega

tgggccacat

aatcgaaatt

val

val

Gly

vall

60

Thr

Gly

Arg

Leu

Asn

140

Tyr

Thr

Glu

Glu

45

Gln

Thr

Ile

Lys

Gly

Met

Asn

Gly

Giu

30

Lys

His

Glu

Ala

Leu

110

Ile

Ser

Ala

aagcgttgaa
tgtttttttc
catcatcaat
cgcttccaag
ggactacgat
tgatctggaa
tggcgaaccg

tgcgacgggt

Gly

15

Ala

Asp

Glu

val

95

Leu

Gln

Ser

ser

Thr

Ala

Ala

Ala

Ala

80

Ser

Ser

Arg

Ile

Lys

300
360
420
480
540
600
660
720
759



Gly
Lys Asp
Thr

Pro

Thr
210

Arg

ITe
225

Ala Glu

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

<220>
<223>

<400>

atgaccgatc gtctgaaggg

ttggcaa
gcggatg
cagcacg
ttcggee
gacacta
ggcaccc
atgagca
9999¢cg9g
gtgcgtg
ggtgctg

Ala

val

Tyr

Leu

195

Lys

Cys

Phe

i1
759
DNA

Thr

val

val

ITe

165

val

ASp

Pro

Tyr

val
245

Met

Arg

ASD

Met

leu

230

AsSp

Ser

val

Leu

Gly

Ala

Gly

Artificial Sequence

variant of L. kefir

11

tcg
tag
atg
cgg
cca
gtc
gta
tac

tca

agg

aatgacatcyg

gcagaat

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

<220>

ttg

12
252
PRT

ccgataaatt
gtgaaaaggc
cgtccgatga
ttacgaccgt
Cggaggaatg
tgggcattca
ttctggggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catgggtctg
tggtcgacgg

Artificial Sequence

Lys

Asn

Glu

200

His

ser

Gly

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctyg
cgtgaacaat
gcgtaaactg
gcgcatgaaa
cgtaggcgat
gaaaagcgca
tcegggeecce
acagcgtacg
tgtgtacctg
cgggtggacc

CX2-025_5T25

Ser

Thr

185

Gly

Ile

ASD

Tyr

atcgtaaccg
ggtgcgaaag
atcggeggcea

gcagggattg
ctgtccgtta

aaaaccccta

acgaaactgt

aataaaggct
ccgacgacgg
gcgcetggatt

atcaagacce

gcatctgacg

Ala Ala Leu
170

val His Pro

Glu

Ala GTu

Pro
220

Gly Glu

Glu ser
235

Lys

Thr Ala Gln

250

gcacagtga

Page 9

Asp
Gly
Met
205

Asn

Phe

Ccys

Pro

190

Met

Asp

Ala

gcgggacact
tagttattac
ctgatgttat
tcgacaccac
gggtrgttaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgctgetcga
tgggccacat

aatcgaaatt

Ala
175

Leu

ITe Lys

Ser Gln

ITe Ala

Thr

gggtatcggt
tggtcgtcac
tcgetttgte
cgaggaggca
aagcgttgaa
tgttttttee
catcatcaat
cgcttccaag
ggactacgat
tgatctggaa
tggcgaaccy
tgcgacgggt

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



<223> variant of L. kefir
<400>

1

Leu

Lys

Lys

Ser

65

Phe

Lys

val

Met

Leu

145

Gly

Lys

Thr

Arg

Trp

225

Ala

Gly

val

Ser

50

Asp

Gly

ser

Asn

Ala

ASp

Pro

Thr

210

val

Glu

12

Ile

val

35

Ile

Glu

Pro

val

Leu

115

Asn

Phe

val

Tyr

Leu

195

Lys

Cys

phe

Gly

20

Ile

Gly

Ala

val

Glu

160

Asp

Lys

val

Arg

Thr

val

val

Met Thr Asp Arg %eu

Leu

Thr

Gly

Gly

Thr

85

Asp

Gly

Gly

Gly

Ile

165

val

Asp

Pro

Tyr

val
245

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

Ser

val

Leu

Gly

Lys

Ala

His

40

val

LYS

val

Thr

rPhe

120

Ala

Thr

Lys

Asn

Glu

200

His

Ser

Gly

CX2-025_5125

val

Asp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

Ser

Thr

Ser

Thr

185

Gly

ITe

Asp

Trp

Ala

10

Lys

Asp

Arg

Phe

Asnh

920

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Ile

Phe

val

phe

ASD

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

Ser

235

Ala

val

val

Gly

val

60

Thr

Gly

Arg

leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gln

page 10

Thr

Glu

Glu

45

GIn

Thr

Ile

Lys

ASh

Asp

Gly

Met

205

Asn

Phe

Gly

Glu

30

Lys

His

Glu

Gly

Leu

110

Ile

ser

Ala

cys

Pro

190

Met

ASD

Ala

Gly

15

Gly

Ala

Asp

Glu

val

95

Leu

Gln

Ser

Ser

Ala

175

Ile

sSer

Ile

Thr

Thr

Ala

Ala

Ala

Ala

80

val

Ser

Arg

Ile

Lys

160

Leu

Lys

Glin

Ala

Gly



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

<220>
<223>

<400> 13
atgaccgatc

13
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggeecgg
gacactacca
ggcacccgtce
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacatcg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

14
252
PRT

vari
14

Met Thr Asp
1

Leu Gly Ile

val
35

Lys val

Lys Ser Ile

50

ser Glu

65

ASp

Phe Gly Pro

gtctgaaggg

ccgataaatt
gtgaaaaggc
cgtccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttttegggat
gtatcatgtc
acacagtaca
aaatgatgtc
catgggtctg
tggtcgacgg

ant of L.

Arg Leu
5

Gly Leu
20
Ile Thr

Gly Gly

Ala Gly

Lys Gly

Ala

Gly

Thr

Trp

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaactg
gcgcatgaaa
ggtaggcgat
gaaaagcgca
tcecgggecce
acagcgtacg
tgtgtacctg
cgggtggacc

Artificial sequence

kefir

Lys

ITe Ala

Arg Arg

40

Asp val

55

Thr Lys

70

val Thr
85

Thr

val val

CX2-025_5T25

atcgtaaccg
ggtgcgaaag
atcggcggcea
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgacgctgg
gcgctggatt
atcaagaccc
aaaaccccta
gcatctgatg

gcacagtga

Ala Ile
10

val

ASp
25

Lys Phe

Ala Asp val

Ile Arg Phe

Leu Phe Asp

75

Asnh Ala
90

ASNh

gcgggacact
tagttattac
ctgatgttat
tcgacaccac
gggttgttaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgctgctega
tgggccacat

datcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val GIn His

60

Thr Thr Glu

Gly Ile Gly

Page 11

gggtatcggt
tggtcgtegt
tcgetttgte
cgaggaggca
aagcgttgaa
tgtrtettttc
catcatcaat
cgcttccaag
ggactacgat
tgattgggaa
tggcgaaccg

tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

Asp

Ala
80

Glu

val val

95

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



Lys Ser val

val Asn Leu

115

Met Lys Asn

Phe
145

Gly Met

Gly Ala val

Lys Asp Tyr

Thr Pro Leu

195

Thr
210

Arg Lys

Trp val

225

Cys

Ala Glu Phe

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

<220>
<223>

<400> 15
atgaccgatc

15
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggceeegy
gacactacca
ggcaccegte
atgagcagta
ggggcggtac

Glu
100

Asp
Asp Gly
Lys Gly

val Gly

Thr

val

Leu

Thr Thr

CX2-025_ST25

Glu Glu Trp Arg

105

phe
120

phe

Ala

Thr

150

Ile
165

Arg

val

Asp

Thr

Pro

val Tyr

Met

Arg

Asp

Met

Leu

ser Lys

val Ash

Gly

Ser

Leu

Ser

Thr

Thr Arg

Ile

Ile

Ala
155

Gly

Ala Ala

170

val His

185

Glu
200

Trp

His

ser

230

val
245

val

gtctgaaggg
ccgataaatt
gtgaaaaggc
cgtccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttttcgggat

gtatcatgtc

Asp

Gly Gly

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaactg
gcgcatgaaa
ggtaggcgat

gaaaagcgca

Gly

Ile

ASp

Trp

Ala Glu

Gly GTu

Glu ser

235

Thr Ala

250

atcgtaaccg
ggtgcgaaag
atcggcggea
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgacgetgg

gcgetggatt

Leu
110

Leu Ile

Ash Ser

140

Tyr Asn Ala

Leu Asp Cys

Pro Gly Pro

190

Glu Met

205

Met

Pro Asn

Asp
220

Lys Phe Ala

gcgggacact
tagttattac
ctgatgttat
tcgacaccac
gggttgttaa
atctggatgg
tgggcgctag
gggcatacaa

gcgcactgaa

page 12

Leu Ser

GIn Arg
Ser Ile
Ser

Lys

Ala
175

L.eu

Ile Lys

Ser Gln

Ile Ala

Thr Gly

gggtatcggt
tggtegtege
tcgetrttgte
cgaggaggca
aagcgtigaa
tgttttttte
catcatcaat
cgcttccaag

ggactacgat

60
120
180
240
300
360
420
480
540



gtgcgtgtca acacagtaca tccgggeccce atcaagacce cgetgetega tgatctggaa
ggtgctgagy aaatgttitc acagcgtacg aaaaccccta tgggccacat tggcgaaccy

aatgacatcg catgggtctg tgtgtacctg gcatctgacg aatcgaaatt tgcgacgggt

CX2-025..5T25

gcagaatttyg tggtcgacgg cgggtggacc gcacagtga

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

<220>
<223>

<400>

16
252
PRT

Artificial Sequence

variant of L. kefir

16

Met Thr Asp Arg Leu
1 5

Leu

Lys

Lys

ser

65

Phe

Lys

val

Met

Phe

145

Gly

Lys

Gly

val

Ser

50

ASD

Gly

Ser

Asn

LyS

Gly

Ala

AsSp

Ile
val
35

Ile
Glu
Pro
val
Leu
115
Asn
Met

val

Tyr

Gly

20

Ile

Gly

Ala

val

GTu

100

ASp

Lys

val

Arg

Leu
Thr
Gly
Gly
Thr
85

Asp
Gly
Gly
Gly
Ile

165

val

Lys

Ala

Gly

Thr

Trp

70

The

Thr

val

lLeu

Arg

Gly

Ile

Arg

ASD

55

Thr

vai

Thi

Phe

Ser

val

Lys

Ala

Arg

40

val

Lys

val

Thr

Phe

120

Ala

Thr

Lys

Asn

val

ASp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

Ser

Leu

Ser

Thr
185

Ala

10

Lys

ASD

Arg

Phe

AsSn

30

Glu

Thr

ITe

Gly

Ala

170

val

Ile

Phe

val

Phe

ASpP

75

Ala

Trp

Arg

Ite

Ala

155

Ala

His

val

val

Gly

val

60

Thr

Gly

Arg

Leu

Ash

140

Tyr

Leu

Pro

page 13

Thr

Glu

Glu

45

Gln

Thr

Ile

Lys

Asn

ASp

Gly

Gly

Glu

30

Lys

His

Glu

Gly

Leu

110

Ile

Ser

Ala

Cys

Pro
190

Gly

15

Gly

Ala

AsSp

Glu

val

95

Leu

GlIn

Ser

ser

Ala

175

Ile

Thr

Ala

Ala

Ala

Ala

80

val

Ser

Arg

Ile

LyS

160

l.eu

LyS

600
660
720
759



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

CX2~025_ST25

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

215

Trp val Cys val Tyr Leu Ala Ser Asp Glu Ser

225

230

235

Ala Glu phe val Xa; Asp Gly Gly Trp Thr Ala

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

<220>
<223>

<400>

17

759
DNA

Artificial sequence

variant of L. kefir

17

atgaccgatc gtctgaaggg caaagtagec

ttggcaatcg
gcggatgtag
cagcacgatg
ttecggeccgg
gacactacca
ggcaccegtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagy
aatgacatcg catgggtctg
gcagaatttg tggtcgacgg

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

<220>
<223>

<400>

18

252
PRT

ccgataaatt
gtgaaaaggc
cgtccgatga
ttacgaccgr
cggaggaatg
tgggcattca
ttttcgggat
gtatcatgtc
acacagtaca

aaatgatgtc

tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaactg
gcgcatgaaa
ggtaggcgat
gaaaagcgcea
tccgggeecce
acagcgtacg
tgtgtaccty

cgggtggacc

Artificial seguence

variant of L. kefir

18

250

atcgtaaccg
ggtgcgaaag
atcggeggea
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgactaccg
gcgetggatt
atcaagaccce
aaaaccccta
gcatctgacg

gcacagtga

205

Met Phe Ser Gin

Pro Asn Asp Ile Ala

220

Lys Phe Ala Thr Gly

gcgggacact
tagttattac
ctgatgttat
tcgacaccac
gggttgttaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgetgetega
tgggccacat

aatcgaaatt

240

gggtatcggt
tggtcgtcac

tcgetttgtc
cgaggaggca
aagcgttgaa
tgttttttte
catcatcaat
cgcttccaag
ggactacgat
tgatctggaa
tggcgaaccg
tgcgacgggt

Met Thr Asp Arg %eu Lys Gly Lys val ?ga ITe val Thr Gly Géy Thr
1 1

Leu Gly Ile ggy Leu Ala 1Te Ala égp Lys Phe val Glu

30

Page 14

Glu Gly Ala

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



CX2-025_S725

Lys val §§1 Ile Thr Gly Arg Hgs Ala Asp val Gly Glu Lys Ala Ala
4 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 Gly val val
85 90 95

Lys Ser val Giu 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 Gin Arg
115 120 125

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

phe Gly 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 Gln
195 200 205

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

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

225 230 235 240
Ala Glu Phe val val Asp Gly Gly Trp Thr Ala Gln
245 250
<210> 19
<211> 759
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of L. kefir
<400> 19
atgaccgatc gtctgaaggg caaagtagcc atcgtaaccg gcgggacact gggtatcggrt 60

page 15



ttggcaatcy
gcggatgtag
cagcacgatg
ttcggceegg
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacatcg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400> 20

Mmet Thr Asp
1

20
252
PRT

Leu Gly Ile

val
35

Lys val

Ser Ile

50

Lys

Ser Glu

65

ASp

rPhe Gly Pro

Lys Ser val

val Leu

115

Asn

ccgataaatt
gtgaaaaggc
cgtccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttttcgggat
gtatcatgtc
acacagtaca
aaatgatgtc

catgggtctg
tggtcgacgg

Arg Leu
5

Gly Leu

20

Ile Thr

Gly Gly

Ala Gly

Lys Gly

Ala

Gly

Thr

Trp

tgtagaggag
cgccaaatca
agcaggetgg
cgtgaacaat
gcgtaaactg
gcgecatgaaa
ggtaggcgat
gaaaagcgca
tccgggeecc
acagcgtacg
tgtgtacctg
cgggtggacc

Artificial Sequence

variant of L. kefir

Lys
Ala

Ile

His
40

Arg

Asp val

55

Thr Lys

70

Thr
85

val

Glu
100

ASpP

Asp Gly

Thr

Thr

val

val val

Thr

Thr

Phe
120

Phe

CX2-025_ST125

ggtgcgaaag
atcggeggea
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgactaccg
gcgctggatt
atcaagaccc
aaaaccccta
gcatctgacg

gcacagtga

Ala Tle

10

val

AsSp Phe

25

Lys

Ala Asp val

ITe Arg Phe

Leu Phe Asp

75

Asn Asn Ala

90

Glu
105

Glu Trp

Gly Thr Arg

tagttattac
ctgatgttat
tcgacaccac
gggttgttaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgatgctcga
tgggccacat

aatcgaaatt

val Thr

val Glu

30

Glu
45

Gly

val GlIn

60

Thr Thr

Gly 1Ile

Arg Lys

Gly

Glu

Lys

His

Glu

Gly

Leu

tggtcgtcac
tcgerttgte
Cgaggaggca
aagcgttgaa
tgtrttttte
catcatcaat
cgcttccaag
ggactacgat
tgattatgaa
tggcgaaccy
tgcgacgggt

Gly Thr

15

Gly Ala
Ala
Ala

Asp

Ala
80

Glu

val val

95

Leu Ser

110

Leu

pPage 16

Ile

GlIn Arg

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



Met

Phe

145

Gly

LYS

Thr

Arg

Trp

225

Ala

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

Lys Asnh

Gly Met
Ala val
Asp

TYyr

Met
195

Pro

Thr
210

Lys
val Cys

Glu Phe

21
759
DNA

<220>

<223>

<400>
atgaccgatc gtctgaaggg

21

ttggcaatcy

gcggatgtag

cagcacgatg

ttcggcccgy

gacactacca

ggcacccgtc

atgagcagta

ggggcggtac
gtgcgtgtea

ggtgctgagg
aatgacatcg

gcagaatttg

Lys

val

Arg

Thr

val

val

Gly

Gly

Ite

165

vatl

ASD

Pro

Tyr

va'l
245

ccgataaatt
gtgaaaaggc
cgtccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttttcgggat
gtatcatgtc
acacagtaca
aaatgatgtc

catgggtcty
tggtcgacgg

L.eu

Arg

ASp

Met

Leu

230

ASD

Ser

val

Tyr

Gly

Ala

Gly

Artificial seguence

variant of L. kefir

Ala

Thr

Lys

ASn

Glu

200

His

Ser

Gly

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaactg
gcgcatgaaa
ggtaggcgat
gaaaagcgca
tcegggeece
acagcgtacg
tgtgtaccty

cgggtggacc

CX2-025_5T25

Ser Ile I1e Asn

Thr

sSer

Thr

185

Gly

Ile

Asp

Trp

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Ala

155

Ala

His

Glu

Glu

Ser

235

Ala

atcgtaaccg

ggtgcgaaag

atcggcggea

acgaaactgt

gcagggattg

ctgtccgtta

aataaaggct

ccgtetaccy

gcgetggatt
atcaagaccc
aaaaccccta
gcatctgacg

gcacagtga

Met Ser

140

Tyr Asn Ala

Leu Asp Cys

Pro Gly Pro

190

Glu Met

205

Met

Pro
220

Asn ASp

Lys Phe Ala

Gin

gcgggacact
tagttattac
ctgatgttat
tcgacaccac
gggttgttaa
atctggatgy
tgggcgetag
gggcatacaa
gcgcactgaa
cgctgetega
tgggccacat

aatcgaaatt

pPage 17

ser Ile

Ser

LYS

Ala
175

Leuy

ITe Lys

ser Gln

Ile Ala

Thr Gly

gggtatcggt
tggtcgteac
tcgetttgte
cgaggaggca
aagcgttgaa
tgttttttte
catcatcaat
cgcttecaag
ggactacgat
tgatctggaa
tggcgaaccg
tgcgacgggt

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



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

<220>
<223>

<400>

22
252
PRT

Artificial Seguence

variant of L. kefir

22

Met Thr Asp

1

Leu

Lys

Lys

ser

65

Phe

Lys

val

Met

Phe

145

Gly

Lys

Thr

Arg

Trp

Gly

val

ser

50

ASp

Gly

Ser

Asn

Lys

130

Gly

Ala

ASp

Pro

Thr

210

va'l

1le

val

35

Ite

Glu

Pro

val

Leu

115

Asn

Met

val

Tyr

Leu

195

Lys

cys

Arg

Gly

20

Ile

Gly

Ala

val

Glu

100

Asp

Lys

val

Arg

Thr

val

Ley
5
Leu
Thr
Gly
Gly
Thr
85
Asp
Gly
Gly
Gly
Ile
165
val
ASp

Pro

Tyr

Lys

Ala

Gly

The

Trp

70

Thr

Thr

val

Leu

Arg

Asp

Met

Leu
230

Gly

Ile

Arg

ASp

55

Thr

val

Thr

Phe

Gly

Pro

Ser

val

Leu

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Ser

Lys

Asn

Glu

200

His

ser

CX2-025_ST25

val

ASp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

Ser

Thr

Ser

Thr

185

Gly

Ile

ASp

Ala

10

LysS

ASp

Arg

phe

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Ile

Phe

val

phe

ASp

75

Ala

Trp

Arg

Itle

Ala

155

Ala

His

Glu

Glu

val

val

Gly

val

60

Thr

Gly

Arg

Leu

Ash

140

Tyr

Leu

Pro

Glu

Pro
220

Glu Ser Lys

235

Page 18

Thr

Glu

Glu

45

Gln

Thr

Ile

Lys

Gly

Met

Ash

Asp

Gly

Met

205

ASn

Phe

Gly

Glu

30

Lys

His

Glu

Gly

Leu

110

Ile

Ser

Ala

Cys

Pro

190

Met

ASP

Ala

Gly

15

Gly

Ala

ASp

Glu

val

95

Leu

Gin

Ser

Ser

Ala

175

Ile

Ser

Ile

Thr

Thr

Ala

Ala

Ala

Ala

80

val

Ser

Arg

Ile

Lys

GIn

Ala

Gly



CX2-025.5T25

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

<210> 23

<211> 759
<212> DNA
<213>

<220>
<223>

<400> 23
atgaccgatc

ttggcaatcyg
gcggatgtag
cagcacgatg
ttcggeecyg
gacactacca
ggcacccgtce
atgagcagta
ggggcggtac
gtgcgtgtcea
ggtgctgagg
aatgacatcg
gcagaatttg
<210> 24

<211> 252
<212> PRT
<213>

<220>
<223>

<400> 24

245

gtctgaaggg

ccgataaatt
gtgaaaaggc
cgtccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttttcgggat
gtatcatgtc
acacagtaca
aaatgtrttc
catgggtctg
tggtcgacgg

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggetgg
cgtgaacaat
gcgtaaacty
gcgcatgaaa
ggtaggcgat
gaaaagcgca
tccgggececce
acagcgtacg
tgtgtacctg

cgggtggacc

Artificial Sequence

variant of L. kefir

250

atcgtaaccg
ggtgcgaaag
atcggeggea
acgaaactgt
gcagggattyg
ctgtccgrta
aataaaggct
ccgtctctygg
gcgctggatt
atcaagaccc
aaaaccccra
gcatctgacg

gcacagtga

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

10

Leu Gly Ile Sgy Leu Ala Ile Ala égp Lys Phe

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

Lys ggr Ile Gly Gly Thr Asp val Ile Arg Phe
55

gcgggacact
tagttattac
ctgatgttat
tcgacaccac
gggttgttaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgatgctcga
tgggccacat

aatcgaaatt

gggtatcggt
tggtcgtecac

tcgetttgtce
cgaggaggca
aagcgttgaa
tgttttttic
catcatcaat
cgcttecaag
ggactacgat
tgatctggaa
tggcgaaccg
tgcgacgggt

val Thr Gly Gly Thr

15

val Glu Glu Gly Ala

30

Gly GTu Lys Ala Ala
45

val GIn His Asp Ala

60

pPage 19

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



Ser

65

phe

Lys

val

Met

Phe

145

Gly

Lys

Thr

Arg

Trp

225

Ala

ASp

Gly

Ser

Asn

Lys

Gly

Ala

Asp

Pro

Thr

210

val

Glu

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

<220>
<223>

<400>
atgaccgatc

Glu

Pro

val

Ley

115

Ash

Met

val

Tyr

Met

195

LYsS

Cys

Phe

25
759
DNA

Ala

val

Glu

100

ASp

Lys

val

Arg

Asp

Leu

Thr

val

val

Gly

Thr

85

Asp

Gly

Gly

Gly

Ite

165

val

ASp

Pro

Tyr

val
245

Trp

70

Thr

Thr

val

Leu

ASp

Met

Arg

Asp

Met

Leu

230

Asp

Thr

val

Thr

Phe

Ser

val

Leu

Gly

Aartificial Sequence

variant of L. kefir

25

ttggcaatcg

gcggatgtag

cagcacgatg

tteggeeeyg

gacactacca

gtctgaaggg
ccgataaatt
gtgaaaaggc
cgtccgatga
ttacgaccgt
cggaggaatg

Lys

val

Thr

Phe

120

Ala

Ser

Lys

AsSn

Glu

200

His

Ser

Gly

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat

gcgtaaacty

CX2-025_8T125
Leu Phe Asp Thr

Asn

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

Asp

Trp

Ash

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

75

Ala

Trp

Arg

Ala

155

Ala

His

Glu

Glu

Ser

235

Ala

atcgtaaccyg

ggtgcgaaag

atcggcggea

acgaaactgt

gcagggattyg

ctgtcecgtta

Gly

Arg

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gln

Thr

Ile

Lys

Asn

ASp

Gly

Met

205

Asn

Phe

Glu

Gly

Leu

110

Iie

ser

Ala

Cys

Pro

180

Phe

Asp

Ala

gcgggacact

tagttattac

ctgatgttat

tcgacaccac

gggttgttaa

atctggatgg

page 20

Glu

va'

95

Leu

Gln

Ser

Ser

Ala

175

Ile

Ser

Ile

Thr

gggtatcggt
tggtcgtege
tegetttgte
cgaggaggca
aagcgttgaa
tgtttttttc

Ala

80

val

Ser

Arg

Ile

Lys

Leu

Lys

Gin

Ala

Gly

60
120
180
240
300
360



ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca

ggtgctyg

aatgacatcg

gcagaat

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

<220>
<223>

<400>

Met Thr Asp Arg Leu
1 5

Leu Gly

val

Lys

Ser
50

Lys

Ser
65

Asp

phe Gly

Lys Ser

val asn

Met Lys

130

pPhe
145

Gly

Gly Ala

agg

ttg

26

252

PRT
Artificial

tgggcattca
rtttcgggat
gtatcatgtc
acacagtaca
aaatgatgtc

catgggtctg
tggtcgacgg

sequence

variant of L. kefir

26

Ile Gly

20

val Ile

35

ITe Gly

Glu Ala

Pro val

85

Glu
100

val

ley
115

Asp

Asn Lys

Met val

val Arg I1

Leu

Thr

Gly

Gly

Thr

Asp

Gly

Gly

Gly

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

e Met

165

Gly

Ite

Arg

ASp

55

Thr

val

Thr

Phe

Gly

Pro

Ser

gcgcatgaaa
ggtaggcgat
gaaaagcgca
tccgggecce
acagcgtacg
tgtgtacctg
cgggtggacc

Lys

Ala

Arg

40

val

Lys

va'l

Thr

Phe

120

Ala

Thr

Lys

CX2-025_ST25

aataaaggct tgggcgctag

ccgactaccg

atcaagaccc
aaaaccccta

gcatctgacy

gcgctggatt

gcacagtga

val

Asp

25

Ala

Ile

teu

ASn

Glu

105

Gly

Ser

Thr

Ser

Ala I1e val

10

Lys Phe val

Asp val Gly

val
60

Arg Phe

Phe Asp Thr

75

Asn Ala

90

Gly

Glu Trp Arg

Thr Arg Leu

ITle ITle Asn

140

Ala
155

Gly Tyr

Ala Ala Leu
170
Page 21

Thr

Glu

Glu

45

Gln

Thr

Ile

Lys

Asnh

Asp

gggcatacaa
gcgcactgaa
cgctgcetega
tgggccacat

aatcgaaatt

Gly

Glu

30

Lys

His

Glu

Gly

Leu

110

Ile

Ser

Ala

Cys

catcatcaat
cgcttecaag
ggactacgat
tgatctggaa
tggcgaaccy

tgcgacgggt

Gly

15

Gly

Ala

ASp

Glu

val

95

Leu

GIn

ser

ser

Ala
175

Thr

Ala

Ala

Ala

Ala

80

val

Ser

Arg

Ile

420
480
540
600
660
720
759



LysS Asp Tyr

Thr Pro Leu
185

Arg Thr Lys

210

Trp val Cys

225

Ala Glu phe

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

<220>
<223>

<400> 27
atgaccgatc

27
758
DNA

ttggcaatcy
gcggatgtag
cagcacgatg
ttcggeecgy
gacactacca
ggcaccegte
atgagcagta
ggggcggrac
gtgcgtgtca
ggtgctgagy
aatgacatcg
gcagaatttg
S 25
<212>
<213>

<220>
<223>

<400> 28

PRT_ o
Artificial Sequence

Asp Val Arg

180

Leu Asp Asp

Thr Pro Met

val Tyr Leu

val

CX2-025..5725

185

Leu
200

230

val val Asp Gly

245

gtctgaaggg
ccgataaatt

gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttgcgggoct
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg
tggtcgacgg

Artificial sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggetgg
cgtgaacaat
gcgtaaactg
gcgcatgaaa
ggtaggcgat
gaaaagcgcea
tccgggetge
acagcgtacg
tgtgtacctg

cgggtatacc

variant of L. kefir

Glu Gly Ala Glu

His ITe Gly Glu

Ser Asp Glu Ser

235

Gly Trp Thr Ala
250

atcgtaaccg
ggtgcgaaay
atcggeggcea
acgaaactgt
gcagggatty
ctgtccgtta
aataaaggct
ccgacgetgg
gcgcrggatt
atcaagaccc
aaaaccccta
gcatctgacg

gcacagtga

Asn Thr val His Pro Gly Pro Ile Lys
130

Glu Met Met Ser Glin

205

Pro Asn Asp Ile Ala

220

Lys phe Ala Thr Gly

Gln

gcgggactct
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatgg
tgggcgetag
gggcatacaa
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

Page 22

240

gggtatcggr
tggtecgtcac
tcgetttgte
cgaggaggca
aagcgttgaa
tgrrrttttc
catcatcaat
cgcttccaag
ggactacgat
tgatctggaa
tggcgaaccg
tgcgacgggt

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



Met

LLeu

Lys

Lys

Ser

65

Phe

Lys

val

Met

Ala

145

Gly

Lys

Thr

Arg

Trp
225

Thr

Gly

val

ser

50

ASp

Gly

Ser

Asn

LysS

Gly

Ala

ASD

Pro

Thr

210

Ile

ASp

Ile

val

35

Ile

Glu

Pro

val

L.eu

115

AsSn

Leu

val

Tyr

Leu

195

Lys

Cys

Ala Glu phe

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

29
759
DNA

Arg

Gly

20

Ile

Gly

Ala

val

Glu

100

ASp

Lys

val

Arg

Thr

val

val

Leu

Leu

Thr

Gly

Gly

Thr

85

ASD

Gly

Gly

Gly

Ile

165

val

ASp

Pro

TYyr

val
245

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

teu

Gly

Artiticial Sequence

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Thr

Lys

Asn

Giu

200

His

Ser

Gly

CX2-025_5T25
val Ala Ite val

10

Asp Lys Phe val
25

Ala

Ile

Leu

Asn

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ite

Asp

Tyr

Asp

Arg

Phe

Asn

90

Glu

Thr

Ile

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

Arg

Ley

ASnh

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gin

pPage 23

Thr

Glu

Glu

45

Gin

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

l.eu

Gin

ser

Ser

Ala

175

Ile

Ser

Ile

Thr

Thr

Ala

Ala

Ala

Ala

80

ser

Ser

Arg

Ile

Lys

160

L.eu

Lys

Gin

Ala

Gly



<220>
<223>

<400> 29
atgaccgatc

ttggcaatcy
gcggatgtag
cagcacgatg
ttcggeecgy
gacactacca
ggcaccegtc
atgagcagta
ggggcggtac
gtgcgtgtea
ggtgctgagg
aatgacatcg
gcagaatttg
<210> 30

<211> 252
<212> PRT
<213>

<220>
<223>

<400> 30

Met Thr Asp
1
Leu Gly Ite

Lys val val
35

Lys ser Ile
50

ser Asp Glu
65

phe Gly Pro

Lys Ser val

Arg

Gly

20

Ile

Gly

Ala

val

Glu
100

gtctgaaggg
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttgaggggct
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacygg

Leu
5

Leu
Thr
Gly
Gly
Thr

85

ASp

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

variant of L. kefir

Artificial Sequence

variant of L. kefir

Gly

Tle

Arg

Asp

55

Thr

val

Thr

caaagtagcec
tgtagaggag
cgccaaatca
agcaggetgg
cgtgaacaat
gcgtaaactg
gcgcatgaaa
cgtaggcgat
gaaaagcgca
tcegggeect
acagcgtacg
tgtgtacctg

cgggtatacc

Lys

Ala

His

40

val

Lys

val

Thr

CX2-025_5725

atcgtaaccg

ggtgcgaaag
atcggeggea

acgaaactgt

gcagggattg
ctgtccgtta

aataaaggct

ccgacgggceg
gcgetggatt

atcaagaccc

aaaaccccra

gcatctgacy

gcacagtga

val

ASp

25

Ala

1le

Leu

AsSn

Glu
105

Ala

10

Lys

Asp

Arg

Phe

Asn
90

Ile

Phe

val

Phe

ASp

75

Ala

gcgggactct

tagttattac

ctgatgttat

tcgacaccac

cagtttccaa

atctggatgg

tgggcgetag
gggcatacaa

gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

val

val

Gly

val

60

Thr

Gly

Glu Trp Arg

page 24

Thr

Glu

Glu

45

Gln

Thr

Ile

Lys

Gly

Glu

30

Lys

His

Glu

Ala

Leu
110

Gly

15

Gly

Ala

ASD

Glu

val

95

Leu

gggtatcggt
tggtcgtcac

tcgetttgtc
cgaggaggca
aagcgttgaa
tgttttttte
catcatcaat
cgcttccaag
ggactacgat
tgatctggaa
tggcgaaccy
tgcgacgggt

Thr

Ala

Ala

Ala
80

Ser

Ser

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



val Asn Leu val

115

Phe Phe

120

Asp Gly

Met Lys Asn Lys Gly Leu Gly Ala

Glu val Thr

145

Gly Leu Gly Asp Pro

Ile
165

Gly Ala val Arg Met Ser Lys

Lys Asp Tyr val Arg val Asn

Glu
200

Thr Leu Leu

195

Pro ASp ASp

Thr Thr His

210

Arg Lys Pro Met Gly

Ile val Leu Ala

230

Trp ser

225

Cys Tyr

va'l
245

Ala Glu pPhe val Asp Gly Gly

<210> 31
<211> 759
<212> DNA
<213> Artificial sequence

<220>
<223> variant of L. kefir

<400> 31
atgaccgatc gtctgaaggg caaagtagec

ttggcaatcg ccgataaatt

tgtagaggag
gcggatgtag

cagcacgatg

gtgaaaaggc cgccaaatca

catccgatga agcaggctgg

ttcggeccgg ttacgaccgt cgtgaacaat

gacactacca cggaggaatg

tgggcattca

gcgtaaactg
ggcacccgtc gcgcatgaaa
atgagcagta ttgaggggct

gtatcatgtc

cgtaggcgat
ggggcggtac
gtgcgtgtca

gaaaagcgca

acacagtaca tccgggccct

ggtgctgagg aaatgatgtc acagcgtacg

Ser

Gly

Ser

Thr

185

Gly

Ile

Asp

Tyr

CX2-025_8T25

Gly Thr Arg Leu

ITe 1le

Ala
155

Gly

Ala Ala

170

val His

Ala Glu

Gly Glu

Glu ser

235

Thr Ala

250

atcgtaaccg
ggtgcgaaag
atcggeggea
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgacgetgg
gcgctggatt
atcaagaccc

aaaaccccta

Gly Ile

Asn Met

140

Ser

Tyr Asn Ala

Leu Asp Cys

Pro Gly Pro

190

Glu Met

205

Met

Pro
220

Ash ASp

Lys Phe Ala

Glin

gcgggactct
tagttattac
ctgatgttat
tcgacaccac
cagttrtccaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

page 25

Gin Arg

Ser Ile

Ser Lys

160

Ala
175

Leu

LyS

Ser Gln

ITe Ala

Thr Gly

gggtatcggt
tggtcgtcac
tecgetttgte
Ccgaggaggca
aagcgttgaa
tgttrttttc
catcatcaat
cgcttecaag
ggactacgat
tgatctggaa
tggcgaaccy

60
120
180
240
300
360
426
480
540
600
660



CX2-025_ST25
aatgacatcg catggatctg tgtgtacctg gcatctgacg aatcgaaatt tgcgacgggt 720
gcagaatttg tggtcgacgg cgggtatacc gcacagtga 759
<210> 32
<21l> 252
<212> PRT
<213> Artificial Sequence

<220>
<223> variant of L. kefir

<400> 32

?et Thr Asp Arg Leu Lys Gly Lys val iéa Ile val Thr Gly Gly Thr
5 15

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

Lys val val 1le Thr Gly Arg 235 Ala Asp val Gly ggu Lys Ala Ala
35

Lys Ser Ile Gly Gly Thr Asp val Ile Arg pPhe val GIn 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 teu 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 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 Gin
195 200 205

Page 26



210

225

215

230

CX2-025_5T25
Arg Thr Lys Thr Pro Met Gly His Ile Gly Glu 558 Asn Asp Ile Ala

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

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

<210> 33

<211> 759
<212> DNA
<213>

<220>
<223>

<400> 33
atgaccgatc

ttggcaatcyg
gcggatgtag
cagcacgatg
ttcggeecgg
gacactacca
ggcaccegrce
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacatcyg
gcagaatttg
<210> 34

<211> 252
<212> PRT
<213>

<220>
<223>

<400> 34

1

245

gtctgaaggg
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttagtgggct
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg
tggtcgacgg

variant of L.

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaactg
gcgcatgaaa
cgtaggcgat
gaaaagcgea
tccgggeect
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

kefir

250

atcgtaaccg
ggtgcgaaag
atcggcggea
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgacgetgg
gcgctggatt
atcaagaccc
aaaaccccta
gcatctgacg

gcacagtga

gcgggactct
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

240

gggtatcggt
tggtcgtcac
tcgetttgte
cgaggaggca
aagcgttgaa
tgrrttttc
catcatcaat
cgcttccaag
ggactacgat
tgatctggaa
tggcgaaccg
tgcgacgggt

Met Thr Asp Arg Leu Lys Gly Lys val an Ile val Thr Gly géy Thr
5

teu Gly Ile Gly Leu Ala Ile Ala Asp 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

page 27

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



CX2~025_ST25

LysS ggr ITe Gly Gly Thr Asp val Ile Arg Phe val GIn His Asp Ala
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 teu Gly Ala Ser Ile Ile 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 teu Glu Gly Ala Glu Glu Met Met Ser Gin

195 200 205

Arg Thr Lys Thr Pro Mmet 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 GlIn

245 250

<210> 35
<21l> 759
<212> DNA
<213> Artificial Sequence
<220>
<223> varijant of L. kefir
<400> 35
atgaccgatc gtctgaaggg caaagtagcc atcgtaaccg gcgggactct gggtatcggt 60
ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagttattac tggtcgtcac 120
gcggatgtag gtgaaaaggc cgccaaatca atcggeggca ctgatgttat tcgctttgtce 180

Page 28



cagcacgatg
ttcggcccgy
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacatcg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

36
252
PRT

36
Met Thr Asp
1

Ile

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
ttacgaccgt
cggaggaatg
tgggcattca
ttcaggggct
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

Arg Leu
5

Gly Leu

20

Ile Thr

Gly Gly

Ala Gly

Lys Gly

Ala

Gly

Thr

Trp

agcaggctgg
cgtgaacaat
gcgtaaactyg
gcgcatgaaa
cgtaggcgat
gaaaagcgca
tccgggegea
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

variant of L. kefir

LYS
Ala

Ile

His
40

Arg

Asp val

55

Thr Lys

70

Thr
85

val

Glu
100

ASp
Asp

Gly

Lys Gly

Thr

Thr

val

Leu

val val

Thr

Thr

Phe
120

Phe

Ala

CX2-025_5T25

acgaaactgt
gcagggattyg
ctgtccgtta
aataaaggct
ccgacgetgg
gcgctggatt
atcaagaccc
aaaaccccta
gcatctgacg

gcacagtga

Ala Ile

10

val

Asp Phe

25

Lys

Ala Asp val

ITe Arg pPhe

L.eu Phe Asp

75

Asn Ala

20

Asn

Glu Glu

105

Trp

Gly Thr Arg

Ser Ile Iie

tcgacaccac
cagtttccaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val
60

Gln His

Thr Thr Glu

Gly Ile Ala

Leu
110

Arg Lys

teu Gly Ile

ASn
140

Met Ser

Page 29

cgaggaggca
aagcgttgaa
tgtttttttc
catcatcaat
cgcttecaag
ggactacgat
tgatctggaa
tggcgaaccg

tgcgacgggt

Gly Thr

15

Gly ala

Ala Ala
Ala

Asp

Ala
80

Glu

val
95

Ser
Leu Ser
GIn

Arg

Ser Ile

240
300
360
420
480
540
600
660
720
759



GIn

145

Gly

Lys

Thr

Arg

Trp

Ala

Gly

Ala

Asp

Pro

Thr

210

ITe

Glu

teu

val

Tyr

Leu

195

Lys

cys

Phe

val

Arg

Thr

val

val

Gly

ITe

165

val

AsSp

Pro

Tyr

val

150

Met

Arg

ASD

Met

Leu

230

Asp

Pro

Ser

val

Leu

Gly

Thr

LYS

Asn

GTu

200

His

ser

Gly

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

<220>
<223>

<400> 37
atgaccgatc

37
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggeccgg
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacatcg
gcagaatttg
<210>
<211>

<212>
<213>

38
252
PRT

245

gtctgaaggg

ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttgaggoget
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctyg

tggtcgacgg

Artificial Sequence

variant of L. kefir

caaagtagce
tgtagaggag
cgccaaatca
agcaggetgg
cgtgaacaat
gcgtaaactg
gcgcatgaaa
cgtaggcegat
gaaaagcgcea
tccgggeect
acagcgtacy
tgtgtaccty
cgggtatacc

Artificial Sequence

CX2-025_5725

Leu Gly Ala
155

ser Ala Ala

170

Thr val His

185

Gly Ala Glu

ITe Gly Glu

Glu ser

235

ASp

Thr Ala

Tyr
250

atcgtaaccg
ggtgcgaaag
atcggcggea
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgacgetgg
gcgctggatt
atcaagaccc
ctgaccccta
gcatctgacg

gcacagtga

Tyr Asn Ala

Leu Asp Cys

Pro Gly Ala

150

Giu Met Met

205

Pro Asn

220

ASD

Lys phe Ala

GIn

gcgggactct
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatgg
tgggcgactag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

Page 30

ser

Ala
175

Ile Lys

sSer Gin

ITe Ala

Thr Gly

gggtatcggt
tggtcgtcac

tcgerttgtc
cgaggaggcea
aagcgttgaa
tgrttetttc
catcatcaat
cgcttccaag
ggactacgat
tgatctggaa
tggcgaaccg

tgcgacggat

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



<220>
<223>

<400>

Met Thr Asp Arg Leu
1 5

Leu

Lys

Lys

ser

65

Phe

Lys

val

Met

Glu

145

Gly

Lys

Thr

APrg

Trp

Ala

Gly

val

Ser

50

ASp

Gly

Ser

ASn

LysS

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

Phe

Gly

20

Ile

Gly

Ala

val

Glu

100

Asp

Lys

val

Arg

The

val

val

leu

Thr

Gly

Gly

Thr

85

ASp

Gly

Gly

Gly

Ile

165

val

Asp

Pro

Tyr

val
245

Ltys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Asp

Met

Arg

Asp

Met

Ley

230

Asp

variant of L. kefir

38

Gly

Ile

Arg

ASDP

55

Thr

val

Thr

Phe

Ser

val

Leuy

Gly

Lys
Ala
His
40

val
LyS
val
Thr
Phe
120
Ala
Thr
Lys
Asn
Glu
200
His
Ser

Gly

CX2-025_8725

val

Asp

25

Ala

Ile

Leu

Asn

Glu

165

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

ASp

Tyr

Ala

10

Lys

Asp

Arg

pPhe

Asn

S0

Glu

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Ie

Phe

val

Phe

Asp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

Ser
235

val

val

Gly

val

60

Thr

Gly

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Thr Ala GIn

250

Page 31

Thr Gly Gly Thr

Glu

Glu

45

Gin

Thr

Ile

Lys

Asn

ASp

Gly

Met

205

ASn

Phe

Glu

30

Lys

His

Glu

Ala

Leu

110

Ser

Ala

Cys

Pro

190

Met

Asp

Ala

15

Gly

Ala

AsSp

Glu

val

95

Leu

Glin

Ser

Ser

Ala

175

Ile

Ser

Ile

Thr

Ala

Ala

Ala

Ala

80

Ser

Ser

Arg

Ile

Lys

Leu

Lys

Gln

Ala



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

<220>
<223>

<400> 39
atgaccgatc

39
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatg
tteggeceyg
gacactacca
ggcaccecgtc
atgagcagta
ggggcggtac
gtgcgtgtea
ggtgctgagg
aatgacatcg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

40
252
PRT

40

1

Leu Gly 1le géy Leu Ala Ile

Lys val val Ile Thr Gly Arg

35

Lys Ser Ile Gly Gly Thr Asp
50 55

Ser Asp Glu Ala Gly Trp Thr
65 70

gtctgaaggg
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
Cggaggaatg
tgggcattca
ttgaggggct
gtatcatgtc
acacagtaca
aaatgatgtc
catggatcty
tggtcgacgg

Met Thr Asp Arg geu Lys Gly

Artificial sequence

variant of L. kefir

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

cgggtatacc

Artificial Sequence

variant of L. kefir

40

CX2-025._5725

atcgtaaccg
ggtgcgaaag
atcggcggea
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgacgcagg
gcgctggatt
atcaagaccc
aaaaccccta
gcatctgacyg

gcacagtga

Lys val Ala Ile

10

Ala Asp Lys Phe
25

His Ala Asp val

val 1le Arg Phe

Lys teu Phe Asp

75

gcgggactct
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

val Thr Gly

val Gclu Glu

30

Gly Glu

Lys
45

val ¢In His

60

Thr Thr GTu

Page 32

gggtatcggt
tggtcgtcac

tcgcetttgtc
cgaggaggca
aagcgttgaa
tgrtttttte
catcatcaat
cgcttccaag
ggactacgat
tgatctggaa
tggcgaaccy

tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

AsSp

Ala
80

Glu

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



Phe

Lys

val

Met

Glu

145

Gly

Lys

Thr

Arg

Trp

225

Ala

Gly

Ser

Asn

Lys

Gly

Ala

Asp

Pro

Thr

210

Ile

Glu

<210>
<211>
<212>

<213>

<220>
<223>

<400>

atgaccgatc gtctgaagag

Pro

val

fLeu

115

AsSn

Leu

val

Tyr

Leu

195

Lys

Cys

Phe

41
759
DNA

val

Glu

100

Asp

Lys

val

Arg

ASp

val

Thr

val

val

Thr
85

Asp
Gly
Gly
Gly
Ile
165
val
Asp
Pro

Tyr

val
245

Thr

Thr

val

Leu

Arg

ASp

Met

Leu

230

Asp

val

Thr

Phe

sSer

val

Leu

Gly

Artificial Ssequence

variant of L. kefir

41

ttggcaatcy

gcggatgtag

cagcacgatg

ttcggecegg

gacactacca

ggcacccgte

atgagcagta

ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt

val

Thr

Phe

120

Ala

- Thr

Lys

Asn

Glu

200

His

Ser

Gty

caaagtagcce
tgtagaggag
cgccaaatca
agcaggctag
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat

CX2~-025_5T25
Asn Asn Ala Gly

Glu

105

Gly

Ser

Gln

Ser

Thr

185

Gly

Ile

AsSp

Tyr

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Trp

ATQ

Ile

His

Glu

Glu

ser

235

Ala

atcgtaaccy

ggtgcgaaag

atcggcggta
acgaaactgt

gcagggattg
ctgtccgtta

aataaaggct

ccgacgcetyg
Page 33

Arg

Leu

Asnh

140

Tyr

Leu

Pro

Giu

Pro

220

Lys

Gln

1le

Lys

Gly

Met

AsSn

ASp

Gly

Met

205

Asn

rhe

Ala

Leu

110

Ile

Ser

Ala

Cys

Pro

190

Met

Asp

Ala

gcgggacect

tagttattac

ctgatgttat

tcgacaccac

gtgtttccaa

atctggatag

tgggcgetag
gggcatacac

val ser
a5

Leu Ser

Gln Arg

Ser Ile

ser Lys

Ala Leu
175

Iie Lys

ser Glin

IlTe Ala

Thr Gly

gggtatcggt
tggtcgecac
tegetttgte
cgaggaggcea
aagcgttgaa
tgtttttttc
catcatcaat

tgcttccaag

60
120
180
240
300
360
420
480



ggggcggtac gtatcatgtc gaaaagcgca gcgctggatt gcgcactgaa ggactacgat
gtgcgtygtca acacagtaca tccgggctgt atcaagaccc cgctggtcga tgatctggaa
ggtgctgagg aaatgatgtc acagcgtacg agaaccccta tgggccacat tggcgaaccg
aatgacgtgg catggatctg tgtgtacctg gcatctgacg aatcgaaatt tgcgacgggt

CX2-025_S125

gcagaatttg tggtcgacgg cgggtatacc gcacagtga

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

<220>
<223>

<400>

42
252
PRT

Artificial Sequence

variant of L.

42

ﬁet Thr Asp Arg %eu

l.eu

Lys

Lys

Ser

65

Phe

Lys

val

Met

Ser

145

Lys

Gly

val

Ser

50

Asp

Gly

Ser

Asn

Lys

Gly

Ala

Asp

Ile

val

35

Ile

Glu

Pro

vai

Leu

115

AsSnh

Phe

val

Tyr

Gly

20

Ile

Gly

Ala

val

Glu

100

ASp

Lys

va'l

Arg

AsSp

lLeu

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

Phe

Ser

val

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Thr

Lys

Asn

val

Asp

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

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

val His Pro

Page 34

Thr

Glu

Glu

45

Gin

Thr

Ile

LyS

Thr

Asp

Gly

Gly

Glu

30

Lys

His

Glu

Gly

Leu

110

Ile

Ser

Ala

cys

Cys
180

Gly

15

Gly

Ala

ASp

Glu

val

95

lLeu

Gln

Ser

Ser

Ala

175

Ile

Thr

Ala

Ala

Ala

Ala

80

Ser

Ser

Arg

Ile

Lys

160

Leu

Lys

540
600
660
720
759



CX2-025.5T25

Thr Pro Leu val Asp Asp Leu gég Gly Ala Glu Glu Met Met Ser Gln

195

Arg Thr Arg Thr Pro Met Gly His ITe Gly Glu

210

225

215

Trp Ile Cys val Tyr Egg Ala Ser Asp Glu Ser

235

Ala Glu phe val val Asp Gly Gly Tyr Thr Ala
245 250

<210> 43
<211> 759
<212> DNA
<213>

<220>
<223>

<400> 43
atgaccgatc

ttggcaatcy
gcggatgtag
cagcacgatg
ttcggeecgy
gacactacca
ggcacccgtce
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtygg
gcagaatttg
<210> 44

<211> 252
<212> PRT
<213>

<220>
<223>

<400> 44

1

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg
tggtcgacyg

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggetgg
cgtgaacaat
gcacaaactg
gcgecatgaag
cgtaggcgat
gaaaagcgca
tTcecgggetgt
acagcgtacg
tgtgtacctyg

cgggtatacc

Artificial Sequence

variant of L. kefir

atcgtaaccg
ggtgcgaaag
atcggcggta
acgaaactgt
gcagggattg
ctgtcegtta
aataaaggct
ccgacgetyg
gcgetggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

205

Pro Asn Asp val ala

220

Lys pPhe Ala Thr Gly

Gln

gcgggacect
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgetag
gggcatacac
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

Page 35

240

gggtatcggt
tggtcgecac

tcgetttgtc
cgaggaggca
aagcgttgaa
tgrttttttc
catcatcaac
tgcttecaag
ggactacgat
tgatctggaa
tggcgaaccy
tgcgacgggt

Met Thr Asp Arg %eu Lys Ser Lys val ééa ITte val Thr Gly g;y Thr

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



Leu

Lys

Lys

ser

65

pPhe

Lys

val

Met

Ser

145

Gly

Lys

Thr

Arg

Trp

Ala

Gly

val

Ser

50

Asp

Gly

Ser

Asnh

Lys

Gly

Ala

Asp

Pro

Thr

210

Ile

Glu

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

<220>
<223>

Ile

val

35

Ile

Glu

pPro

val

leu

115

Asn

Phe

val

Tyr

Leu

195

Arg

Cys

Phe

45

759
DNA
Artificial Sequence

Gly
20

Ile
Gly
Ala
va'
Glu
100
Asp
Lys

val

Arg

Thr

val

val

Leu

Thr

Gly

Gly

Thr

85

ASp

Ser

Gly

Gly

ITe

165

val

ASp

Pro

Tyr

val
245

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Arg

AsSp

Met

Leu

230

ASp

1le

Arg

Asp

55

Thr

val

Thr

Phe

Gly

Pro

Ser

val

Leu

Gly

variant of L. kefir

Ala

His

40

val

LYysS

val

Thr

Phe

120

Ala

Thr

Lys

Asnh

Glu

200

His

Ser

Gly

CX2-025_5T25
égp Lys pPhe val Glu

Ala

Ile

Leu

Asn

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

Asp

Tyr

Asp

Arg

Phe

Asn

90

Glu

Thr

Ile

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

His

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

GIn

Page 36

Glu
45

Gin
Thr

Ile

Lys

Thr

Asp

Gly

Met

205

Asn

Phe

Glu

30

Lys

His

Glu

Ala

Leu

110

Ile

Ser

Ala

Cys

Cys

190

Met

Asp

Ala

Gly

Ala

ASD

Glu

val

95

Leu

Gln

ser

Ser

Ala

175

Ile

Ser

val

Thr

Ala

Ala

Ala

Ala

80

Ser

Arg

Lys
160

Leu

Lys

Ala

Gly



<400> 45
atgaccgatc

ttggcaatcy
gcggatgtag
cagcacgatg
ttcggeccgy
gacactacca
ggcacccgtce
atgagcagta
ggggcggrac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

46
252
PRT

46
Met Thr Asp
1

Ile

Leu Gly

val
35

Lys val

Ser Ile

50

Lys

Ser Glu

65

Asp

Phe Gly Pro

Lys Ser val

val Leu

115

Asn

gtctgaagag
ccgataaatt
gtgaaaagge
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctyg

tggtcgacgg

Arg Leu
5

Gly
20

Leu
Ile Thr
Gly Gly

Ala Gly

Lys Ser

Ala

Gly

Thr

Trp

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tccgggetgt
acagcgtacg
tgtgtaccty

cgggtatacc

Artificial sequence

varijant of L. kefir

Lys

Ile

His
40

Arg

Asp val

55

Thr Lys

70

val Thr

85

Glu

ASD
100

ASpD Ser

Thr

Thr

val

val val

Thr Thr

Phe
120

Phe

CX2~-025_5T25

atcgtaaccyg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattyg
ctgtccgtta
aataaaggct
ccgacgetgy
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

Ala Ile

10

val

Asp phe

25

Lys

Ala Asp val

ITe Arg Phe

Leu Phe Asp

75

Asn Ala

90

Asn

Glu Glu

105

Trp

Gly Thr Arg

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatag
tgggcgctag
gggcatacac
gcgcactgaa
cgctggtcga
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 ITe

page 37

gggtatcggt
tggtecgecac

tcgetttgte
cgaggaggca
aagcgttgaa
Tgtttttttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccy

tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

ASD

Ala
80

Glu

val
95

Ser
Ser

Leu

GIn Arg

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



Met Lys
130

Asnh

Ser Phe

145

Gly

Gly Ala val

Lys Asp Tyr

Thr Leu

195

Pro

Thr
210

Arg Arg

Trp Ile Cys

Ala Glu pPhe

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

<220>
<223>

<400> 47
atgaccgatc

47
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggeecygy
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
g9gtggggagg
aatgacgtgg

gcagaatttg

Lys Gly

val

Gly

Ile
165

Arg

val

ASp

Thr

Pro

val Tyr

Leu

Arg

Asp

Met

Leu

Ala
Thr
Ser Lys
val

Asn

Glu
200

Asp
His

Gly

Ala ser

230

val
245

val

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgyg

ASD

Gly Gly

Artificial sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactyg
gcgcatgaag
cgtaggcgat
gaaaagcgcea
tcecgggetgt
acagcgtacg
tgtgtacctyg

cgggtatacc

Thr

Gly

Asp

TYr

CX2~025_ST25

Ser Ile Ile

Ala
155

Leu Gly

Ala Ala

170

Ser

val His

185

Ala GTu

ITe Gly Glu

Glu Ser

235

Thr Ala

250

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtcegtta
aataaaggct
ccgacgctgg
gcgetggatt
atcaagaccc
agaaccccta
gcatctgacy

gcacagtga

Asn Met Ser

140

Tyr Thr aAla

Leu AsSp Cys

Pro Gly Cys

190

Glu Met

205

Met

Pro Asn

220

ASp

Lys Phe Ala

Gln

gcgggacect
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatag
tgggcgcetag
gggcatacac
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

Page 38

Ser Ile

Ser Lys

160

Ala
175

Leu

Ite Lys

Ser Glin

val Ala

Thr Gly

240

gggtatcogt
tggtcgecac
tcgetttgte
cgaggaggca
aagcgttgaa
tgtttttttc
catcatcaat
tgcttccaag
ggactacgat
tgatctggaa
tggcgaaccy
tgcgacgggt

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



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

<220>
<223>

<400>

1

Leu

Lys

Lys

Ser

65

Phe

Lys

val

Met

Ser

145

Gly

Lys

Thr

Arg

Gly

val

Ser

50

Asp

Gly

ser

Asnh

Lys

Gly

Ala

Asp

Pro

Thr
210

48
252
PRT

Artificial Sequence

variant of L. kefir

48

Ile

val

35

Ile

Glu

Pro

val

Leu

115

Asn

Phe

val

Tyr

l.eu

195

Arg

Gly

20

Ile

Gly

Ala

val

Glu

100

ASD

Lys

va'l

Arg

Thr

Met Thr Asp Arg Leu
5

leu

Thr

Gly

Gly

Thr

85

ASD

Ser

Gly

Gly

Ile

165

val

ASp

Pro

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Asp

Met

Arg

ASD

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

ASh

Glu

200

His

CX2-025.5T125

val

Asp.

25

Ala

Ile

Leu

Asn

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

Gly

Gly

Ile

Phe

val

Phe

Asp

75

Ala

Trp

Arg

ITe

Ala

155

Ala

His

Glu

Glu

val

val

Gly

val

60

Thr

Gly

His

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro
220

Page 39

Thr

Glu

Glu

45

Gln

Thr

Ile

Lys

Thr

ASp

Gly

Met

205

AsSn

Gly

Glu

30

Lys

His

Glu

Ala

Ley

110

ITe

Ser

Ala

Cys

Cys

190

Met

ASp

Gly

15

Gly

Ala

Asp

Glu

val

95

Leu

Gln

ser

Ser

Ala

175

Ile

Ser

val

Thr

Ala

Ala

Ala

Ala

80

Ser

Ser

Arg

Ile

Lys

160

Leu

Lys

Ala



CX2-025._5725
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 GIn
245 250

<210> 49
<211> 759
<212> DNA
<213>

<220>
<223>

<400> 49
atgaccgatc

ttggcaatcyg
gcggatgtag
cagcacgatg
tteggeecyg
gacactacca
ggcacccgte
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctrgagg
aatgacgtgg
gcagaatttg
<210> 50

<211> 252
<212> PRT
<213>

<220>
<223>

<400> 50

1

variant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

artificial sequence

kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcegggetgt
acagcgtacyg
tgtgtacctg

cgggtatacc

Artificial Sequence

variant of L. kefir

Met Thr Asp Arg Leu Lys Ser Lys
5

Leu Gly Ile g%y Leu Ala Ile Ala

Lys val val Ile Thr Gly Arg His
35 40

Lys Ser Ile Gly Gly Thr Asp val
50 55

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtcecgeta
aataaaggct
ccgacgctgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

10

gcgggaccect
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatag
tgggcgetag
gggcatacac
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

60

page 40

gggtatcggt
tggtcgecac

tcgetttgte
cgaggaggca
aagcgttgaa
tgttttttte
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

val Ala Ile val Thr Gly Gly Thr

15

Asp Lys Phe val Glu Glu Gly Ala

25 30

Ala Asp val Gly Ggu Lys Ala Ala
4

ITe Arg Phe val GIn His Asp Ala

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



CX2~025_5T25

Sser Asp Glu Ala Gly Trp Thr Lys teu Phe Asp Thr Thr Glu Glu Ala
65 70 75 80

phe Gly Pro val Thr Thr val val Asn Asn Ala Gly Iie Ala val Ser
85 50 95

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

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

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

Lys
130 135 140

ser Gly phe val Gly Asp Pro Thr Leu Gly Ala Tyr Thr Ala Ser Lys
145 150 155 160

Gly Ala val Arg 1le 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 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 GlIn

245 250
<210> 51
<211l> 759
<212> DNA_
<213> Artificial sequence
<220>
<223> variant of L. kefir
<400> 51
atgaccgatc gtctgaagag caaagtagcc atcgtaaccg gcgggaccct gggtatcggt 60
ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagttattac tggtcgccac 120
gcggatgtag gtgaaaagge cgccaaatca atcggeggta ctgatgttat tcgetttgtce 180
cagcacgatg catccgatga agcaggctgg acgaaactgt tcgacaccac cgaggaggca 240
tteggeccygg ttacgaccgt cgtgaacaat gcagggattg cagtttccaa aagcegttgaa 300

Page 41



CX2-025_8725

gacactacca cggaggaatyg gcacaaactg ctgtccgtta

ggcacccgte tgggcattca gegeatgaag aataaagyct

atgagcagta tcagtgggtt cgtaggcgat ccgaagctgg

ggggcggtac gtatcatgtc gaaaagcgca gegetggatt

gtgcgtgtca acacagtaca tccgggotgt atcaagaccce

ggtgctgagy aaatgatgtc acagcgtacg agaaccccta

aatgacgtygg catggatctg tgtgtacctg gcatctgacg

gcagaatttg tggtcgacgg cgggtatacc gcacagtga

<210> 52

<211> 252

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of L. kefir

<400> 52

Met Thr Asp Arg Leu Lys Ser Lys val Ala Ile

1 5 10

Leu Gly ITe Gly Leu Ala ITe Ala Asp Lys Phe

20 25
Ltys 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 90
Lys ser val Glu Asp Thr Thr Thr Glu Glu Trp
100 105
val Asn Leu Asp Ser val Phe Phe Gly Thr Arg
115 120

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

Ser Gly pPhe val Gly Asp Pro Lys Leu Gly Ala

145 150 155

atctggatag
tgggegctag
gggcatacac
gcgcactgaa
cgctggtcega
tgggccacat

aatcgaaatt

val Thr Gly

val Glu Glu

30

Glu
45

Gly Lys

val Gln

60

His

Thr Thr Glu

Gly 1le Ala

His Lys Leu

110

Ley Ile

Asn
140

Ser

Tyr Thr Ala

pPage 42

tgtttttttc
catcatcaat
tgcttecaay
ggactacgat
tgatgatgaa
tggcgaaccyg
tgcgacgggt

Gly Thr
15

Gly Ala
Ala Ala

Asp Ala

Glu

val

95

Leu

Glin

Ser

Ser

Ala

80

Ser

Ser

Arg

Ile

Lys
160

360
420
480
540
600
660
720
759



Gly Ala

LYS Asp
Thr

Pro

Thr
210

Arg

Trp Ile

Ala Glu

<210> 53

<211> 759
<212> DNA
<213>

<220>
<223>

<400> 53
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggeecgg
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgyg
gcagaatttg
<210>
<211>
15

<220>
<223>

54
252

val

Tyr

Leu

195

Arg

Cys

pPhe

PRT .
artificial Sequence

Ile
165

Arg
Asp val
val Asp
Thr

Pro

val Tyr

Met

Arg

Asp

Met

Leu

Ser Lys

val Asn

Thr

CX2-025_ST25

170

val His

185

Glu
200

ASp

His

Ser

230

val
245

val

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

tggtcgacgg

ASp

Gly Gly

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcecgggetgt
acagcgtacy
tgtgtacctg
cgggtatacc

variant of L. kefir

Gly

Ile

Asp

Tyr

Ala Glu

Gly Glu

Glu Ser
235

Thr Ala
250

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

gcacagtga

pPage 43

Ser Ala Ala Leu Asp Cys Ala
Pro Gly Cys Ile
190

Glu Met Met Ser

205

Pro Asn Asp val

220

Lys Phe Ala Thr

GIn

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatag
tgggcgetag
gggcatacac
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

Leu
175

Lys

Gln

Ala

Gly

gggratcggt
tggtegecac
tcgetttgtc
cgaggaggca
aagcgttgaa
tgtttitttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccg
tgcgacgggr

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



<400>

Met Thr Asp
1

Leu

Lys

Lys

Ser

65

Phe

LysS

val

Met

Ser

145

Gly

Lys

Thr

Arg

Trp

Ala

Gly

val

Ser

50

Asp

Gly

Ser

Asn

Lys

Gly

Ala

ASp

Pro

Thr

210

Ite

Glu

<210>
<211>

54

Ile

val

35

Ile

Glu

Pro

val

L.eu

115

Asn

rhe

val

Tyr

Leu

195

Arg

Cys

Phe

55
759

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

Ser

Gly

Gly

ITe

165

val

Asp

Pro

Tyr

val
245

LysS

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

ASp

Met

Arg

AsSp

Met

Leu

230

ASp

Ser

Ile

Arg

Asp

55

Thr

val

Thr

pPhe

Ser

val

ASp

LysS

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Met

Lys

ASn

Glu

200

His

Ser

Gly

CX2-025.5725

val

ASp

25

Ala

Ile

Leu

Ash

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

AsSp

Tyr

Ala Ile val

10

Lys

Asp

Arg

Phe

Ash

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

Asnh

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gin

pPage 44

Thr

Glu

Glu

45

Glin

Thr

ITe

Lys

Thr

Asp

Gly

Met

205

ASn

Phe

Gly

Glu

30

Lys

His

Glu

Ala

Leu

110

Ile

Ser

Ala

Cys

Ccys

190

Met

ASp

Ala

Gly

15

Gly

Ala

Asp

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

Glin



<212>
<213>

<220>
<223>

<400> 55
atgaccgatc

DNA

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

<220>
<223>

<400>

56
252
PRT

56
Met Thr Asp
1

Ile

Leu Gly

val
35

Lys val

Ser Ile

50

Lys

ser Glu

65

Asp

Phe Gly Pro

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgg

Arg Leu Lys Ser
5

Gly Leu Ala

20

I1e Thr Gly
Gly Gly Thr
Ala Gly Trp

70

val Thr Thr

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggetgg
cgtgaacaat
gcacaaactyg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcegggetgt
acagcgtacg
tgtgtacctyg
cgggtatacc

Artificial Sequence

variant of L. kefir

Lys
Ala

Ile

His
40

Arg

Asp val

55

Thr Lys

val val

val

Asp

25

Ala

Ile

Leu

Asn

CX2-025_5T25

atcgtaaccy
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggatta
ctgtccgtta
aataaaggct
ccgacgetgyg
gcgetggatt
atcaagaccc
agaaccccta
gcatctgacyg

gcacagtga

Ala Ile

10

Lys Phe

Asp val

Arg Phe

Phe Asp

75

Asn Ala
20

pPage 45

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
gtgttcaaaa
atctggatag
tgggcgctag
gggcatacac
gcgecactgaa
cgctggtcga
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly Lys

val Gin

60

His

Thr Thr Glu

Gly ITe Ser

gggtatcggt
tggtcgecac
tcgetttgte
cgaggaggca
aagcgttgaa
tgtttttttc
catcatcaat
tgcttecaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgyggt

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



Lys Ser val

val Asn Leu
115

Met Lys Asn

ser Gly pPhe
145

Gly Ala val

Lys Asp Tyr

Thr Pro Leu
195

Arg Thr Arg
210

Trp Ile Cys
225

Ala Glu Phe

<210> 57

<211> 759
<212> DNA
<213>

<220>
<223>

<400> 57

atgaccgatc gtctgaagag

ttggcaatcg
gcggatgtag
cagcacgatg
tteggeecgy
gacactacca
ggcacccgte
atgagcagta
ggggcggtac
gtgcgtgteca

Glu

100

AsSp

Lys

val

Arg

Thr

val

val

ASD

ser

Gly

Gly

Ile

165

val

ASp

Pro

Tyr

val
245

variant of L.

ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc

acacagtaca

Thr

val

Leu

Arg

Asp

Met

Leu

230

ASp

Thr

Phe

Ser

val

Asp

Gly

Artificial sequence

kefir

Thr

phe

120

Ala

Thr

Lys

Asn

Glu

200

His

Ser

Gly

Caaagtagcc
tgtagaggag
cgccaaatca
agcaggctygg
cgtgaacaat
gcacaaactg
gcgecatgaag
cgtaggcgat
gaaaagcgca

tccgggetgt

CX2~025_5T125
Glu Glu Trp His LyS

105

Gly

ser

Leu

ser

Thr

185

Gly

Ile

AsSp

TYyr

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Arg

Ile

Ala

155

Ala

His

Glu

Glu

ser

235

Ala

atcgtaaccyg

ggtgcgaaag

atcggcggta

acgaaactgt

gcagggattg

ctgtccgtta

aataaaggct

ccgacgetgg

gcgctggatt

Leu Gly

Asn Met
140

Tyr Thr

Leu Asp

pro Gly

Glu Met

205

Pro Asn
220

Lys Phe

Gin

Leu

110

Ile

Ser

Ala

Cys

Cys

Met

Asp

Ala

gcgggaccect

tagttattac

ctgatgttat

tcgacaccac

cagtttccaa

atctggatag

tgggcgetag
gggcatacac

gcgcactgaa

atcaagaccc agctggtcga
Page 46

Leu

Gln

Ser

Ser

Ala

175

Ile

Ser

val

Thr

Ser

Arg

Ile

Lys

Leu

Lys

Gln

Ala

Gly
240

gggtatcggt
tggtcgecac
tegetttgte
cgaggaggca
aagcgttgaa
tgttttttte
catcatcaat
tgcttecaag
ggactacgat
tgatgatgaa

60
120
180
240
300
360
420
480
540
600



CX2-025._ST25

ggtgctgagg aaatgatgtc acagcgtacg agaaccccta tgggecacat tggcgaaccg 660
aatgacgtgg catggatctg tgtgtacctg gcatctgacg aatcgaaatt tgcgacgggt 720
gcagaatttg tggtcgacgg cgggtatacc gcacagtga 759
<210> 58

<21l> 252

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of L. kefir

<400> 58

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

Leu Gly Ile géy Leu Ala ITe Ala ggp Lys Phe val Glu ggu Gly Ala

Lys val val Ile Thr Gly Arg 255 Ala Asp val Gly ggu Lys Ala Ala
35

Lys ser Ile Gly Gly Thr Asp val Ile Arg Phe val GIn 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 His Lys Leu Leu Ser
100 105 110

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 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 Gln
195 200 205
Page 47



CX2-025_5725

Arg Thr Arg Thr Pro met Gly His Ile Gly Glu

210

215

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

225

235

Ala Glu pPhe val gi; Asp Gly Gly Tyr Thr Ala

<210> 59
<211> 759
<212> DNA
<213>

<220>
<223>

<400> 59
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggeccgg
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaattty
<210>
<211>
<212>
<213>

<220>
<223>

<400>

60
252
PRT

60

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
Cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgg

Artificial Sequence

variant of L. kefir

caaagtagcee
tgtagaggag
cgccaaatca
agcaggctagg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcegggetgt
acagcgtacg
tgtgtaccty

cgggtatace

Artificial Sequence

variant of L. kefir

250

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggatta
ctgtccgtta
aataaaggct
ccgaagetyg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

Pro Asn Asp val Ala

220

Lys Phe Ala Thr Gly

Gin

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
gtgttcagaa
atctggatag
tgggcgetag
gggcatacac
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

240

gggtatcggt
tggtcgecac
tcgetttgte
¢gaggaggca
aagcgttgaa
tgrttttttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

§et Thr Asp Arg Eeu Lys Ser Lys val Ala ITe val Thr Gly Ggy Thr

10

1

Leu Gly Ile ggy Leu Ala Ile Ala %sp Lys pPhe val Glu g%u Gly Ala
5

Page 48

60
120
180
240
300
360
420
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CX2-025_S725
Lys val §§1 ITe Thr Gly Arg zgs Ala Asp val Gly 2§u Lys Ala Ala

Lys ggr Ile Gly Gly Thr ?gp val Ile Arg Phe XST GIn His Asp Ala

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

pPhe Gly Pro val Thr Thr val val Asn Asn Ala Gly Ile Ser val Gln
85 30 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 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 teu 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 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 Gin

245 250
<210> 61
<211> 759
<212> DNA_
<213> Artificial Sequence
<220>
<223> variant of L. kefir
<400> 61
atgaccgatc gtctgaagag caaagtagcc atcgtaaccg gcgggaccct gggtatcggt 60
ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagttattac tggtcgecac 120

Page 49



CX2-025_5T25

tegettigte
cgaggaggca
aagcgttgaa
tgtttttttc
catcatcaat
tgcttecaag
ggactacgat
tgatgatgaa
tggcgaaccg
tgcgacggot

gcggatgtag gtgaaaaggc cgccaaatca atcggcggta ctgatgttat

cagcacgatg catccgatga agcaggctygg acgaaactgt tcgacaccac

ttcggeccgg ttacgaccgt cgtgaacaat gcagggatta gtgttcagaa

gacactacca cggaggaatg gcacaaactg ctgtccgtta atctggatag

ggcacccgte tgggeattca gcgceatgaag aataaaggcet tgggegctag

atgagcagta tcagtgggtt cgtaggcgat ccgatgctgg gggcatacac

ggggcggtac gtatcatgtc gaaaagcgcea gcgcetggatt gcgcactgaa

gtgcgtgtca acacagtaca tccgggetgt atcaagaccc cgetggtcga

ggtgctgagy aaatgatgtc acagcgtracg agaaccccta tgggccacat

aatgacgtgg catggatctg tgtgtacctg gcatctgacg aatcgaaatt

gcagaatttg tggtcgacgg cgggtatacc gcacagtga

<210> 62

<211> 252

<212> PRT

<213> Artificial sequence

<220>

<223> Vvariant of . kefir

<400> 62

get Thr Asp Arg %eu Lys Ser Lys val é%a Ite val Thr Gly

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

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

35 40 45
Lys ser Ile 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 Glu

65 70 75

Phe Gly Pro val Thr Thr val val Asn Asn Ala Gly Ile Ser

85 90

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

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 ITe Asn Met Ser
130 135 140

page 50

Gly
15

Gly
Ala
Asp
Glu
val
95

Leu

Glin

Ser

Thr

Ala

Ala

Ala

Ala

80

Glin

Ser

Arg

Ile

180
240
300
360
420
480
540
600
660
720
759



Ser Gly Phe

145

Gly Ala val

LysS Asp Tyr

Thr Leu

195

Pro

Thr
210

Arg Arg

Trp Ile

225

Cys

Ala Glu phe

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

<220>
<223>

<400> 63
atgaccgatc

63
758
DNA

ttggcaatcy
gcggatgtag
cagcacgatg
tteggeccgy
gacactacca
ggcacccgrce
atgagcagta
ggggceggtrac
gtgcgtgtca
ggtgctgagy
aatgacgtgg
gcagaatttg

<210>
<21l>

64
252

val

Ile
165

Arg

val

AsSp

Thr

Pro

val Tyr

Gly Asp

Met

Arg

Asp

Met

Leu

Pro Met

Ser Lys
val

Asn

Glu
200

Asp

His

Ser

230

val
245

val

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggct
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgg

ASp

Gly Gly

Artificial sequence

variant of L. kefir

caaagtagcec
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
ggtaggcegat
gaaaagcgca
tcecgggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

Ser

Thr

185

Gly

Ile

Asp

TYyr

CX2~025_5T25

Leu Gly Ala Tyr

155

Ala Ala

170

val His

Ala Glu

Gly Glu

Glu ser

235

Thr Ala

250

atcgtaaccg
ggtgcgaaag
atcggcggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgatgctgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacg
gcacagtga

Thr Ala

Leu Asp Cys

pro Gly Cys

150

Glu Met

205

Met

Pro Asn

220

ASp

Lys Phe Ala

Gln

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa
atctggatag
tgggcgetag
gggcatacac
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

Page 51

Ser Lys

Ala
175

Leu

Ile Lys

Ser GIn

val Ala

Thr Gly

gggtatcggt
tggtcgecac
tegetttgte
cgaggaggca
aagcgttgaa
tgrertrttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccy

tgcgacgggt

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



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

variant of L. kefir

64

Met Thr Asp Arg Leu
1 5

Leu

Lys

Lys

Ser

65

Phe

Lys

val

Met

ser

145

Gly

Lys

Thr

Arg

225

Gly

val

Ser

50

Asp

Gly

Ser

Asn

LysS

Gly

Ala

ASp

Pro

Thr

210

Ile

Ile

val

35

Ile

Glu

Pro

va'l

leu

115

Asn

Leu

val

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

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

lL.eu

Arg

ASp

Met

Leu
230

ser

Ile

Arg

Asp

55

Thr

val

Thr

Phe

Ser

val

Asp

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Met

Lys

Asn

Glu

200

His

Ser

CX2-025_8T25

val

Asp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

Ser

Leu

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

His

Leu

AsSn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Page 52

Thr

Glu

Glu

45

Gln

Thr

Ile

Lys

Gly

Met

Thr

AsSp

Gly

Met

205

Ash

Phe

Gly

Glu

30

Lys

His

Glu

Ala

Leu

110

Ile

ser

Ala

Cys

190

Met

ASp

Ala

Gly

15

Gly

Ala

ASp

Glu

val

95

Leu

Glin

Ser

Ser

Ala

175

Ile

Ser

val

Thr

Thr

Ala

Ala

Ala

Ala

80

sSer

Ser

Arg

Ile

Lys

Leu

Lys

Gin

Ala

Gly



<210> 65

<211> 759
«<212> DNA
<213>

<220>
<223>

<400> 65
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggeecgg
gacactacca
ggcaccegtce
atgagcagta
ggggcggtac
gtgcgtgtea
ggtgctgagg
aatgacgtgy
gcagaatttg
<210> 66

<211> 252
<212> PRT
<213>

<220>
<223>

<400> 66

1

Leu Gly Ile 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

245

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg
tggtcgacgg

variant of L.

Met Thr Asp Arg Leu Lys Ser
5

Artificial Sequence

variant of L. kefir

caaagtagec
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
teegggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

kefir

Lys

Ala

His

40

val

LyS

val

ASD

25

Ala

Ile

Ley

CX2-025._5725
Ala Glu phe val val Asp Gly Gly Tyr Thr Ala Gln
250

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

gcacagtga

Ala 1le
10

Lys Phe
Asp val

Arg Phe

Phe Asp
75

gcgggaccect
tagttattac
ctgatgttat
tcgacaccac
cagttaataa
atctggatag
tgggcgctag
gggcatacac
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

val Thr

Glu

val

Glu
45

Gly

val Gln

60

Thr Thr

pPage 53

gggtatcggt
tggtcgecac
tegetttgte
cgaggaggca
aagcgttgaa
tgtrttttte
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

Gly Ggly Thr

15

Glu Gly Ala
30

Lys Ala Ala
His Asp Ala

Glu Glu Ala

80

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



Phe Gly Pro

Lys Ser val

val Leu

115

Asn

Met Lys Asn

130

Ser Phe

145

Gly

Gly Ala val

Lys Asp Tyr

Thr Leu

195

Pro

Thr
210

Arg Arg

ITe Cys

GTu Phe

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

<220>
<223> vanri

<400> 67
atgaccgatc

67
759
DNA

ttggcaatcgy
gcggatgtag
cagcacgatg
tteggeccgy
gacactacca

ggcacccgtc

Thr
85

val

Glu
100

Asp
Asp Ser
Lys Gly
val Gly

Ile
165

Arg

Asp val A

val Asp

Thr Pro

val Tyr

2

val A
245

val

ant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca

Thr

Thr

val

Leu

Asp

Met

Leu

val val

Thr Thr

Phe
120

Phe

Ala

Met

Ser

Lys

val Asn

rg

Glu
200

Asp

His

Ser
30

sp Gly Gly

Artificial sequence

kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg

gcgcatgaag

Glu

105

Gly

Ser

teu

ser

Thr

185

Gly

Ile

Asp

Tyr

CX2-025._5T25

Asn Asn Ala Gly

90

Glu Trp

Thr Arg
Ile

Ile

Ala
155

Gly

Ala Ala

170

val His

Ala Glu

Gly Glu

Glu ser

235

Thr Ala

250

atcgtaaccy
ggtgcgaaag
atcggcggta
acgaaactgt
gcagggattyg
ctgtccgtta

aataaaggct

ITe Ala

His Lteu

110

Lys
Ile

Leu

Asny
140

Ser

Tyr Thr Ala

Leu Asp Cys

Pro Gly Cys

Glu Met

205

Met

Pro
220

Asn Asp

Lys Phe Ala

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagtttccaa

atctggatag
tgggcgcetag

pPage 54

val
95

Asn
Leu Ser
Gln Arg
ser Ile
Ser

Lys

Ala
175

Leu

Ile Lys

Ser Gln

val

Thr Gly

240

gggtatcggt
tggtcgecac
tcgetttgte
cgaggaggca
aagcgttgaa
tgrerrrttc

catcatcaat

60
120
i80
240
300
360
420



atgagcagta
ggggcggtac
gtgcgtgtea
ggtgctgagg
aatgacgtgg
gcagaattty
<210>
<211>
<212>
<213>

<220>
<223>

<400>

68
252
PRT

68

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 Asn

130

Ser Gly Phe

145

Gly Ala val

tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgg

variant of L.

Arg %eu L

Gly Leu A

20

Ile Thr G

Gly Gly T

Ala Gly T

7

Thr T
85

val

Glu
100

Asp T
AsSp Ser V
Lys Gly L
val

Gly A

Ile M
165

Arg

cgtaggcgat
gaaaagcgca
tcecgggetgt
acagcgtacg
tgtgtacctg

cgggratacc

Artificial Sequence

kefir

ys Ser Lys

Ta Ile Ala

His
40

Ty Arg

hr Asp val

55

rp Thr Lys

0

hr val val

hr Thr Thr

Phe
120

al

ey Ala

sp Met

et Ser Lys

CX2-025_5725

ccgatgetgy
gcgetggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

Ala Ile

10

val

Asp Phe

Lys
25

Ala Asp val

IlTe Arg phe

Leu Phe Asp

75

Asn Ala

90

Asn

Glu
105

Glu Trp

Gly Thr Arg

Ser Ile Ile

Leu Gly Ala

Ala Ala

170

Ser

gggcatacac
gcgcactgaa
ggctggtcega
tgggccacat

aatcgaaatt

val Thr Gly

Glu
30

val Glu

Glu
45

Gly LYyS

val Gin

60

His

Thr Thr Glu

Gly Ile Ala

His Leu

110

Lys
Ile

l.eu

Asn
140

Ser

Tyr Thr Ala

Leu Asp Cys

page 55

tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccyg
tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

AsSD

Ala
80

Glu

val
85

Ser
Leu Ser
Gln Arg
Ser Ile

Ser

Ala
175

480
540
600
660
720
759



Lys Asp Tyr

Thr Arg Leu
195

Arg Thr Arg
210

Trp Ile Cys
225

Ala Glu Phe

<210> 69
<211> 759
<212> DNA
<213>

<220>
<223>

<400> 69
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggeccygg
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgegtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210> 70
<211> 252
<212> PRT
<213>

<220>
<223>

<400> 70

1

Asp val
180

val Asp
Thr Pro

val Tyr

val val

CX2-025_ST7T25

Asn Thr val His
185

Arg val

Glu Gly Ala Glu
200

ASp Asp

Met Gly
215

His Ile Gly Glu

Leu Ala
230

ser Asp Glu Ser
235

Asp Gly Gly Tyr Thr Ala

Pro Gly Cys Ile Lys
190

Glu Met Met Ser GIn
205

Pro Asn Asp val Ala
220

Lys Phe Ala Thr Gly
240

Glin

245

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcatica
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg
tggtcgacgg

Artificial Sequence

variant of L. kefir

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

cgggtratacc

Artificial Sequence

variant of L. kefir

250

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattyg
ctgtccgtta
aataaaggcet
ccgatgctgg
gcgetggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

10

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcyctag
gggcatacac
gcgcactgaa
cgctggtcega
tgggccacat

aatcgaaatt

Page 56

gggtatcggt
tggtcgecac
tcgetttgte
cgaggaggca
aagcgttgaa
Tgtttttttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccyg

tgcgacgggt

Met Thr Asp Arg Eeu Lys Ser Lys val Ala 1le val Thr Gly Gly Thr

15

60
120
180
240
300
360
4290
480
540
600
660
720
759



Leu

Lys

Lys

Ser

65

phe

Lys

val

Met

Ser

145

Gly

Lys

Thr

Arg

Trp

Ala

Gly

val

Ser

50

Asp

Gly

Ser

Asn

Lys

130

Gly

Ala

Asp

Pro

Thr

210

Ile

Glu

<210>
<211>
<212>

<213>

<220>

ITle

val

35

Tle

Glu

Pro

val

Leu

115

Asn

Phe

val

Tyr

Leu

195

Arg

Cys

Phe

71
759
DNA

Gly

20

Ile

Gly

Ala

val

Glu

100

ASp

Lys

vai

Arg

ASp

val

Thr

val

val

Leu

Thr

Gly

Gly

Thr

85

Asp

Ser

Gly

Gly

Ile

165

val

ASp

Pro

Tyr

val
245

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Arg

Asp

Met

Leu

230

Asp

Ile

Arg

Asp

55

Thr

val

Thr

Phe

Ser

val

ASp

Gly

Ala

Gly

Artificial Sequence

Ala

His

40

val

Lys

val

Thy

Phe

120

Ala

Met

Lys

Asn

Glu

200

His

Ser

Gly

CX2-025_57125

Asp Lys Phe val
25

Ala

Ile

L.eu

ASn

Glu

105

Gly

Ser

leu

Ser

Thr

185

Gly

Ile

Asp

Tyr

Asp

Arg

Phe

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

val

Phe

ASp

75

Ala

Trp

Arg

Ile

155

Ala

His

Glu

Glu

ser

235

Ala

Gly

val

60

Thr

Gly

His

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

GlIn

Page 57

Glu

Glu

45

Gln

Thr

Ile

Lys

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

ITe

ser

val

Thr

Ala

Ala

Ala

Ala

80

Glin

Ser

Arg

Ile

Lys

Gln

Ala

Gly



<223> variant of L. kefir

<400> 71
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggeeegg
gacactacca
ggcacccgtce
atgagcagta
ggggcggtac
gtgcgtgtea
ggtgctgagg
aatgacgtygg
gcagaatttyg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

72
252
PRT

72
Tet Thr Asp

Leu Gly ITe

val
35

Lys val

Lys Ser ITe

50

Ser Glu

65

ASp

Phe Gly Pro

Lys Ser val

gtctgaagad
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacygg

Arg Leu
5

Gly
20

Ley
Ite Thr
Gly Gly

Ala Gly

Lys

Ala

Gly

Thr

Trp

caaagtagcc
tgtagaggag
cgccaaatca
agcaggetgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tccgggetgt
acagcgtacg
tgtgtacctyg

cgggtatacc

Artificial Sequence

variant of L. kefir

Ser Lys

ITe Ala

His
40

Arg

Asp val

55

Thr Lys

70

Thr
85

val

Glu
100

ASp

Thr

Thr

val val

Thr Thr

CX2-025_5T125

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattyg
ctgtccgtta
aataaaggct
ccgatgetgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

Ala Ile
10

val

Asp Phe

25

Lys

Ala Asp val

Ile Arg pPhe

Leu Phe Asp

75

Asn Ala

90

Asn

Glu Glu

105

Trp

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgctag
gggcatacac
gcgcactgaa
ggctggtcga
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

His Lys

Page 58

gggtatcggt
tggtcgecac

tcgetttgte
cgaggaggea
aagcgttgaa
tgtttttttc
catcatcaat
tgcttcecaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala

Asp Ala

Glu Ala

80

val G1n

95

Leu ser

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



val

Met

Ser

145

Lys

Thr

Arg

Trp

Ala

ASn

Lys

Gly

Ala

ASp

Arg

Thr

210

Ile

Glu

Leu

115

Asn

Phe

val

Tyr

Leu

195

Arg

cys

Phe

ASp

Lys

val

Arg

Thr

val

val

Ser

Gly

Gly

Ile

165

val

ASp

Pro

Tyr

val

val

Leu

Arg

Asp

Met

Leu

230

Asp

Ser

val

ASp

Gly

Phe

120

Ala

Met

Lys

Asn

Glu

200

His

Ser

Gly

CX2-025_ST25

Gly Thr Arg Leu

Ser

Leuy

ser

Thr

185

Gly

Ile

AsSp

Tyr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr

Ile

Ala

155

Ala

His

Glu

Glu

Ser

235

Ala

Asn
140

Tyr Thr

Leu Asp

Pro Gly

Glu Met

205

Pro Asn

220

Lys Phe

Ile

Ser

Ala

cys

Cys

190

Met

AsSp

Ala

Glin

Ser

Ser

Ala

175

Tle

Ser

val

Thr

Arg

Ile

Lys

Leu

Lys

GIn

Ala

Gly
240

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

<220>
<223>

<400> 73
atgaccgatc

73
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatyg
ttcggeeccgg
gacactacca
ggcacccgtc
atgagcagta
ggggceggtac
gtgcgtgtca
ggtgctgagg
aatgacgtog

245

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggetgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcecgggetgt
acagcgtacy

tgtgtaccty

250

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgatgctgg
gcgctggatt
atcaagaccc
agaaccccta

gcatctgacg

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttactaa
atctggatag
tgggcgcetag
gggcatacac
gcgcactgaa
ggctggtcga
tgggccacat

aatcgaaatt

Page 59

gggtatcggt
tggtcgcecac
tegetttgte
cgaggaggca
aagcgttgaa
tgttttrrrtc
catcatcaat
tgcttecaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

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



x2-025_5725
gcagaatttg tggtcgacgg cgggtatacc gcacagtga 759

<210> 74
<211> 252
<212> PRT
<213> Artificial sequence

<220>
<223> Vvariant of L. kefir

<400> 74
%et Thr Asp Arg %eu Lys Ser Lys val ééa 1le val Thr Gly G;y Thr
] 1

Leu Gly 1le ggy Leu Ala Ile Ala égp Lys phe val Glu ggu Gly Ala

Lys val gg] Ile Thr Gly Arg 285 Ala Asp val Gly ggu Lys Ala Ala

Lys Ser Ile Gly Gly Thr Asp val Ile Arg phe val GIn 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 pPro val Thr Thr val val Asn Asn Ala Gly Ile Ala val Thr
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 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 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 Met Gly His Ile Gly Glu Pro Asn Asp val Ala
210 215 220
rPage 60



225

CX2-025.5T25

Trp Ite cys val Tyr 528 Ala Ser Asp Giu ggg Lys phe Ala Thr Gly

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

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

<220>
<223>

<400> 75
atgaccgatce

75
759
DNA

ttggcaatcy
gcggatgtag
cagcacgatg
ttcggcecgg
gacactacca
ggcaccegte
atgagcagta
ggggcggtac
gtgcgtgtcea
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

76
252
PRT

76

variant of L.

gtctgaagag
ccactaaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgg

Artificial Sequence

kefir

Caaagtagcc
tgtagaggag
cgccaaatca
agcaggcetgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tccgggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

variant of L. kefir

atcgtaaccyg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgatgetyg
gcgcetggatt
atcaagaccc
agaaccccta
gcatctgacy

gcacagtga

gcgggaccct
tagttattac
ctgatgttat
tcaacaccac
cagttcagaa
atctggatag
tgggcgctag
gggcatacac
gcgcactgaa
gcetggtcga
tgggccacat

aatcgaaatt

240

gggtatcggt
tggtcgecac
tcgetttgte
cgaggaggca
aagcgttgaa
tgtttttitc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccg
tgcgacgggt

¥et Thr Asp Arg Eeu Lys Ser Lys val an Tle val Thr Gly Ggy Thr
1

Lteu Gly Ile ggy teu Ala 11e Ala Thr Lys Phe val Glu ggu Gly Ala

25

Lys val val Ile 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

Lys

Thr

Arg

Trp

225

Ala

Ser

50

Asp

Gly

Ser

Ash

Lys

Gly

Ala

Asp

Arg

Thr

210

Ile

Glu

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

<220>
<223>

<400>

atgaccgatc gtctgaagag caaagtagcc atcgtaaccg gcgggaccct gggtatceggt
ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagttattac tggtcgcecac
gcggatgtag gtgaaaaggc cgccaaatca atcggeggta ctgatgttat tcgetttgte

cagcacgatg catccgatga agcaggctgg acgaaactgt tcgacaccac cgaggaggcea

Ile

Glu

Pro

val

Leu

115

Asn

Phe

val

Tyr

Leu

195

Arg

cys

Phe

77
759
DNA

Gly

Ala

val

Glu

100

ASp

Lys

val

Arg

Thr

val

val

Gly

Gly

Thr

85

ASp

Ser

Gly

Gly

Ile

165

val

Asp

Pro

Tyr

va’l
245

Thr

Trp

70

Thr

Thr

val

l.eu

ASp

Met

Arg

Asp

Met

Leu

230

ASp

Asp

55

Thr

val

Thr

Phe

Ser

val

ASp

Gly

Artificial Sequence

variant of L. kefir

77

val

Lys

val

Thr

Phe

120

Ala

Met

Lys

Asn

Glu

200

His

Ser

Gly

CX2-025_5T25
Ile Arg Phe val

Leu

Asn

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

Asp

Tyr

phe

Asn

- 75

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

Ser

235

Ala

60

Thr

Gly

His

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gln

Page 62

Gln

Thr

Ile

Lys

Gly

Met

Thr

Asp

Gly

Met

205

Asn

Phe

His

Glu

Ala

l.eu

110

Ile

Ser

Ala

Cys

cys

190

Met

Asp

Ala

Asp

Glu

val

95

Leu

Gln

Ser

Ser

Ala

175

ITe

Ser

val

Thr

Ala

Ala

80

Gln

Ser

Arg

Ile

Lys

Leu

Lys

Gln

Ala

Gly

60
120
180
240



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

<220>
<223>

<400>

78
252
PRT

78
Met Thr Asp
1

Ile

Leu Gly

val
35

Lys val

Ser Ile

50

Lys

Ser Glu

65

AsSp

phe Gly Pro

Lys Ser val

val Asn Leu

115

Met Lys Asn

130

Ser Phe

145

Gly

ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgg

Arg Leu
5

Gly Leu

20

ITe Thr

Gly Gly
Ala Gly

Thr
85

val

Glu
100

Asp
Asp Ser
Lys Gly

val Gly

Lys Ser

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Asp

cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcegggetot
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

variant of L. kefir

LyS
Ala

Ile

His
40

Arg

Asp val

55

Thr Lys

val val
Thr Thr

Phe
120

Phe

Ala

Met

CX2-025_58T25

gcagggattg
ctgtecgtta

aataaaggct
ccgatgctgg
gcgetggatt
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

20

Glu Glu

105

Trp

Gly Thr Arg

ser Ile Ile

Leu Gly Ala

155

cagttcagaa
atctggatag
tgggcgetag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

val Thr Gly

Giu
30

val Glu

Glu
45

Gly Lys

val Gin His

60

Thr Thr Glu

Gly Ile Ala

His Leu

110

Lys

Leu Gly Ile

Asn Met Ser

140

Tyr Asn Ala

pPage 63

aagcgttgaa
tgtttttttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccg
tgcgacgggt

Gly Thr

15

Gly Ala
Ala
Asp Ala

Ala
80

Glu

val Gin

95

Leu Ser

Gln Arg
ser

Ser Lys

160

300
360
420
480
540
600
660
720
759



Gly Ala val

Lys Asp Tyr

Thr Pro Leu

195

Thr
210

Arg Arg

Trp Ile

225

Cys

Ala Glu Phe

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

<220>
<223>

<400> 79
atgaccgatc

79
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggcecgg
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagyg
aatgacgtgg
gcagaatttg
80

252
PRT

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

<220>

Ile
165

val

Asp

Thr

Pro

val Tyr

Met

Arg

Asp

Met

Leu

ser Lys

val

Asn

Glu
200

Asp

His

Ser

230

val
245

val

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgg

ASp

Gly Gly

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggcetgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggegat
gaaaagcgca
tcegyggetgt
acagcgtacg
tgtgtacctyg
cgggtatacc

Artificial Seguence

Thr

Asp

Tyr

CX2-025_S8T25

ser Ala Ala
170

val His

185

Gly Ala Glu

ITe Gly Glu

Glu ser

235

Thr Ala

250

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

gcacagtga

Leu AsSp Cys

Pro Gly Cys

190

Glu Met

205

Met

Pro
220

Asn Asp

Lys Phe Ala

Glin

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgctag
gggcatacac
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

Page 64

Ala
175

l.eu

Ile Lys

ser Gin

val Ala

Thr

gggtatcggt
tggtcgeegt
tcgetttgte
cgaggaggca
aagcgttgaa
tgtttttttc
catcatcaat
tgctteccaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

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



<223> varijant of L. kefir
<400>

1

Leu

Lys

Lys

Ser

65

Phe

Lys

val

Met

ser

145

Gly

Lys

Thr

Arg

Trp

225

Ala

Gly

val

Ser

50

ASD

Gly

Ser

Asn

Lys

Gly

Ala

ASp

Pro

Thr

210

Ile

Glu

80
mMet Thr Asp Arg %eu

Ile

val

35

Ile

Glu

Pro

val

Leu

115

Asn

Phe

vai

Tyr

Leu

195

Arg

cys

Phe

Gly

20

Ile

Gly

Ala

val

Glu

100

ASp

Lys

val

Arg

Thr

val

val

Leu

Thr

Gly

Gly

Thr

85

ASD

ser

Gly

Gly

ITe

165

val

AsSp

Pro

TYr

va'
245

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Arg

ASp

Met

Leu

230

Asp

ser

Ile

Arg

ASp

55

Thr

val

Thr

Phe

sSer

val

Asp

Gly

Lys

Ala

Arg

40

va'l

Lys

val

Thr

Phe

120

Ala

Met

Lys

AsSn

Glu

200

His

ser

Gly

CX2-025_8T25

val

Asp

25

Ala

Ile

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

Ala

155

Ala

His

Glu

Glu

ser

235

Ala

val

val

Gly

val

60

Thr

Gly

His

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

GIn

page 65

Thr
Glu
Glu
45

Gn
Thr

Tle

Lys

Thr
Asp
Gly
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

GlIn

Ser

Ser

Ala

175

Ile

sSer

va'l

Thr

Thr

Ala

Ala

Ala

Ala

80

Gin

Ser

Arg

Ile

Lys

Leu

Lys

GlIn

Ala

Gly
240



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

<220>
<223>

<400> 81
atgaccgatc

81
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatg
tteggcecyg
gacactacca
ggcacccgtce
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctrgagg
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

82
252
PRT

vari
82
Met Thr Asp
i

Leu Gly Ile

val
35

Lys val

Lys Ser Ile

50

Ser Asp Glu

Phe Gly Pro

gtctgaagag
ccactaaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtggott
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctyg

tggtcgacgg

ant of L.

Arg Leu
5

Gly Leu

20

ITe Thr

Gly Gly

Ala Gly

Lys Ser

Ala

Gly

Thr

Trp

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcecgggetgt
acagcgtacg
tgtgtacctyg
cgggtatacc

Artificial Sequence

kefir

LyS
Ile

Ala

His
40

Arg

Asp val

55

Thr Lys

70

val Thr
85

Thr

val val

CX2-025_587125

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

gcacagtga

Ala Ile

10

val

Thr Phe

25

Lys

Ala Asp val

Ile Arg Phe

Leu Phe Asp

75

Asn Asn Ala
90

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cattgcagaa
atctggatag
tgggcgetag
gggcatacaa
gcgcagtgaa
cgctggtcga
tgggccacat

aatcgaaatrt

val Thr ¢ly

val Glu

30

Glu

Glu
45

Gly Lys

val Gln His

60

Thr Thr Glu

Gly 1Ile Ala

pPage 66

gggtatcggt
tggtcgecac
tcgetttgte
cgaggaggca
aagcgttgaa
tgrrtttttc
catcatcaat
tgcttccaag
ggactacgat
tgaagatgaa
tggcgaaccg
tgcgacgggt

Gly Thr

15

Gly Ala

ATa Ala
Ala

Asp

Ala
80

Glu

Leuy
95

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



Lys

val

Met

ser

145

Gly

LysS

Thr

Arg

Trp

225

Ala

Ser

Asn

Lys

Gly

Ala

ASD

Pro

Thr

210

Ile

Glu

<210>
<211>
<212>

<213>

<220>
<223>

<400>

val

Leu

115

Asn

Phe

val

Tyr

Leu

195

Arg

cys

Phe

83
759
DNA
Artificial Sequence

ttggcaatcg

gcggatgtag

cagcacgatg

ttcggeecgg

gacactacca

ggcacccgtc

atgagcagta

ggggcggtac gtatcatgte

Glu

100

Asp

Lys

val

Arg

Thr

val

val

ASp

Ser

Gly

Gly

Ile

165

val

ASp

Pro

Tyr

val
245

ccactaaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca

tcagtgggtt

Thr

val

Leu

Arg

Glu

Met

tey A

230

Asp

Thr

Phe

Ser

val

Asp

Gly

variant of L. kefir

83
atgaccgatc gtctgaagag caaagtagcc

Thr

Phe

120

Ala

Met

Lys

ASN

Glu

200

His

Ser

Gly

tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat

gaaaagcgca

CX2-025_5725

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

atcgtaaccy
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgatgctog
gcgetggatt

His Ley

110

Leu Ile

Asn
140

Ser

Tyr Asn Ala

Leu Asp Cys

pPro Gly Cys

190

Glu Met

205

Met

Pro
220

Asn Asp

Lys Phe Ala

Glin

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cattgcagaa
atctggatag
tgggcgctag
gggcatacaa

gcgcagtgaa

Page 67

lL.eu Ser

Gln Arg

ser Ile

ser Lys

160

Ala val

175

Ile Lys

Ser

val Ala

Gly

gggtatcggt
tggtcgcecac
tegetttgte
cgaggaggca
aagcgttgaa
tgrtetttttc
catcatcaat
tgcttecaag

ggactacgat

60
120
180
240
300
360
420
480
540



CX2-025_5725

gtgcgtgtca acacagtaca tccgggcetgt atcaagaccc ctctggtcga ggatgatgaa 600
ggtgctgagg aaatgatgtc acagcgtacg agaaccccta tgggccacat tggcgaaccg 660
aatgacgtgg catggatctg tgtgtacctg gcatctgacyg aatcgaaatt tgcgacgggt 720
gcagaatttg tggtcgacgg cgggtatacc gcacagtga 759
<210> 84

<211> 252

<212> PRT

<213> Artificial Sequence

<220>
<223> variant of L. kefir

<400> 84

ﬁet Thr Asp Arg Leu Lys Ser Lys val Ala Ile val Thr Gly Gly Thr

Leu Gly Ile Ggy Leu Ala Ile Ala ;gr Lys Phe val Glu ggu Gly Ala
2

Lys val gg1 Ile Thr Gly Arg ng Ala Asp val Gly Glu Lys Ala Ala
45

Lys Ser Ile Gly Gly Thr Asp val Ile Arg Phe val GIn 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 ggr Thr val val Asn ggn Ala Gly Ile Ala geu G1n
5

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 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 1le 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



195

200

CX2-025_5T25
Thr Pro Leu val Glu Asp Asp Glu Gly Ala Glu Glu Met Met Ser Gln

Arg Thr Arg Thr Pro Met Gly His Ile Gly Glu

210

225

215

Trp Ile Cys val Tyr 533 Ala Ser Asp Glu ser

235

Ala Glu phe val val Asp Gly Gly Tyr Thr Ala
245 250

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

<220>
<223>

<400> 85
atgaccgatc

85
759
DNA

ttggcaatcyg
gcggatgtag
cagcacgatg
ttecggeeegg
gacactacca
ggcacccgte
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<211>
%

<220>
<223>

<400>

86
252
PRT

86

gtctgaagag
ccactaaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgg

variant of L.

Artificial Seguence

variant of L. kefir

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

cgggtatacc

Artificial Sequence

kefir

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

gcacagtga

205

Pro Asn Asp val Ala

220

Lys Phe Ala Thr Gly

Gin

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
caatgcagaa
atctggatag
tgggcgctag
gggcatacaa
gcgcagtgaa
gtctggtcga
tgggccacat

aatcgaaatt

240

gggtatcggt
tggtcgeceac

tegetttgte
cgaggaggca
aagcgttgaa
tgtttttttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccg
tgcgacgagt

?et Thr Asp Arg %eu Lys Ser Lys val éga Ite val Thr Gly géy Thr

Lteu Gly Ile Gly Leu Ala I7e Ala Thr Lys phe val Glu Glu Gly Ala
20 , 25 30

Page 69
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CX2-025..5725

Lys val ¥§1 ITe Thr Gly Arg His Ala Asp val Gly g;u Lys Ala Ala
40

Lys sgr Ile Gly Gly Thr égp val ITe Arg Phe ggi Gln His Asp Ala
5

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 Met 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 pPhe 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 Met Leu Gly Ala Tyr Asn Ala Ser Lys
145 150 155 160

Gly Ala val Arg Met Ser Lys Ser Ala Ala Leu Asp Cys val

170

ot 2
oy~
o
s
el

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 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> 87
<211> 758
<212> DNA
<213> Artificial sequence
<220>
<223> Vvariant of L. kefir
<400> 87
atgaccgatc gtctgaagag caaagtagcc atcgtaaccg gcgggaccct gggtatcggt 60

page 70



ttggcaatceg
gcggatgtag
cagcacgatg
ttcggeeegg
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400

88
252
PRT

88

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 Leu

115

AsSnh

ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

Arg Leu
5

Gly Leu

20

ITe Thr

Gly Gly

Ala Gly

Lys Ser

Ala

Gly

Thy

Trp

tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcegggetgt
acagcgtracg
tgtgtacctg

cgggtatacc

Artificial Sequence

variant of L. kefir

Lys
ITe 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_5725

ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgatgetgg
gcgetggatt
atcaagaccce
agaaccccta
gcatctgacg

gcacagtga

Ala I7e

10

val

ASp Phe

25

Lys

Ala Asp val

Ile Arg Phe

Leu Phe Asp

75

Asn Ala

90

Asn

Glu Glu

105

Trp

Gly Thr Arg

tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

val Thr

val clu

30

Glu
45

Gly

val GlIn

60

Thr Thr

Gly Ile

Arg Lys

Gly

Glu

Lys

His

Glu

Ala

L.eu

tggtcgecac
tcgetttgte
cgaggaggca
aagcgttgaa
tgtttttttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

Asp

Ala
80

Glu

val Gln

95

Leu Ser

110

Leu

Page 71

Ile

Gln Arg

120
180
240
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360
420
480
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720
759



Met Lys Asn

Ser Phe

145

Gly

Ala val

Lys Asp Tyr

Thr Leu

195

Pro

Thr
210

Arg Arg

Trp Ile

225

Cys

Ala Glu pPhe

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

<220>
<223>

<400>

89
759
DNA

89

atgaccgatc gtctgaagag

ttggcaatcg
gcggatgtag
cagcacgatyg
ttcggeccgy
gacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacatcg

gcagaattty

Lys

val

Arg

ASp

val

Thr

val

val

Gly

Gly

Ile

165

val

ASp

Pro

Tyr

val
245

ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagcgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg
tggtcgacgg

Leu

Arg

ASp

Met

Leu

230

Asp

Gly

Pro

ser

val

Asp

Gly

Artificial Sequence

variant of L. kefir

Ala

Met

Lys

Asn

Glu

200

His

Ser

Gly

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcegggetgt
acagcgtacg
tgtgtacctg

cgggtatacce

CX2-025_ST25

Ser Ile Ile Asn

Lteu Gly

Ala
170

Ser

Thr val

185

Gly Ala

Ile Gly
Glu

AsSp

Thr
250

Tyr

Ala

155

Ala

His

Glu

GTu

Ser

235

Ala

atcgtaaccg

ggtgcgaaag
atcggcggta

acgaaactgt

gcagggattg
ctgtcegtta

aataaaggct
ccgatgetgg
gcgetggatt

atcaagacce

agaaccccta

gcatctgacg

gcacagtga

Met
140

Tyr Asn

Leu Asp

Pro Gly

Glu Met

205

Pro Asn

220

Lys Phe

GlIn

Ser

Ala

Cys

Cys

Met

ASp

Ala

gcgggaccect

tagttattac

ctgatgttat

tcgacaccac

cagttcagaa

atctggatgg

tgggcgetag

gggcatacaa

gcgeactgaa

cgetggtega

tgggccacat

aatcgaaatt

Page 72

Ser Ile

Ser

Lys

Ala
175

Leu

Ile Lys

ser Gln

val Ala

Thr Gly

gggtatcggt
tggtcgecac

tcgctttgte
cgaggaggca
aagcgttgaa
tgttrttrtc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacoggt

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



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

<220>
<223>

<400>

1

Leu

Lys

Lys

Ser

65

Phe

Lys

val

Met

Ser

145

Gly

Lys

Thr

Arg

Trp

Gly

val

Ser

50

Asp

Gly

Ser

Asn

Lys

130

Gly

Ala

Asp

Pro

Thr

210

Ile

80
252
PRT

Artificial Sequence

variant of L. kefir

90

Ile

val

35

Ile

Glu

Pro

val

Leu

115

Asn

Phe

val

Tyr

Leu

195

Arg

Cys

Gly

20

Ile

Gly

Ala

val

Giu

100

Asp

Lys

val

Arg

Thr

val

Met Thr Asp Arg Leu
5

Leu

Thr

Gly

Gly

Thr

85

ASp

Gly

Gly

Gly

Ile

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

Phe

Ser

val

AsSp

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Met

Lys

Asn

Glu

200

His

Ser

CX2-025_8T25

val

AsSp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

ASp

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
Gly
val
60

Thr
Gly
Arg
Leu
Asn
140
Tyr
teu
Pro

Glu

Pro
220

Glu Ser Lys

235

pPage 73

Thr

Glu

Glu

45

Glin

Thr

Ile

Lys

Asn

Asp

Gly

Met

205

Asn

Phe

Gly
Glu
30

Lys
His
Glu
Ala
et
110
Ile
Ser
Ala
Cys
Cys
190
Met

Asp

Ala

Gly

15

Gly

Ala

ASp

Glu

val

95

Ley

Gln

Ser

Ser

Ala

175

Ile

ser

Ile

Thr

Thr

Ala

Ala

Ala

Ala

80

Glin

ser

Arg

Ile

Lys

160

Leu

Lys

Gin

Ala

Gly



CX2-025_5T25

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

<210> 91
<211> 759
<212> DNA
<213>

<220>
<223>

<400> 91
atgaccgatc

ttggcaatcg
gcggatgtag
cagcacgatg
tteggeeeyg
gacactacca
ggcacccegtce
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210> 92

<211> 252
<212> PRT
<213>

<220>
<223>

<400> 92

1

245

gtctgaagag
ccgataaatt
gtgaaaagge
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

variant of L.

Artificial Seguence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcegggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

kefir

250

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtcegtta
aataaaggct
ccgatgetgg
gcgetggatt
atcaagaccc
agaaccccta
gcatctgacy

gcacagtga

Met Thr Asp Arg %eu Lys Ser Lys val ﬁga Ile

Leu Gly Ile ggy teu Ala ITe Ala égp Lys Phe

Lys val ¥§1 Ile Thr Gly Arg 265 Ala Asp val

Lys Sgr Ile Gly Gly Thr ?gp val Ile Arg Phe
5

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatgg
tgggcgcetag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

gggtatcggt
tggtcgecac

tcgetttgtc
cgaggaggca
aagcgttgaa
tgttttttic
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

val Thr Gly Gly Thr
15

val Glu Glu Gly Ala
30

Gly Glu Lys Ala Ala
45

val GIn His Asp Ala

60

page 74
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CX2~025_58T25

Leu Phe Asp Thr Thr
75

Ser Asp Glu Ala Gly Trp Thr Glu

Lys
65 70

Phe 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 Leu
100 105

110

Lys

val Asn Leu Asp Gly val Phe

Phe Gly Thr Arg
115

120

Leu Gly Ile

ITe ITe Asn
140

Met Lys Ash Lys Gly Leu Gly Ala Ser Ser

Ser Gly Phe val Pro

145

Gly Asp Met Leu Gly Ala Tyr Asn Ala

155

Ser Ala Ala
170

Ile Met Ser

165

Gly Ala val Arg Lys Leu Asp Cys

Asn Thr val His

185

Lys Asp Tyr Asp val Arg val Pro Gly Cys

190

Leu val Glu

195

Thr Pro AsSp Asp Asp Glu

200

Gly Ala Glu Met

205

Met

Arg Thr His

210

Arg Thr Pro Met Gly Ite Gly Glu Pro Asn Asp

220

Trp I'le val Phe Ala

225

Cys Tyr Leu Ala Ser Asp Glu

230

Ser
235

Lys

val
245

Ala Glu Phe val Asp Gly Gly Tyr Thr Ala Gln

250

<210> 93

<211> 759

<212> DNA

<213> Artificial Sequence

<220>
<223>

<400> 93

variant of L. kefir

atgaccgatc
ttggcaatcy
gcggatgtag
cagcacgatg
ttcggeecgg

gacactacca

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt

cggaggaatg

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat

gcacaaactg

atcgtaaccy
ggtgcgaaag
atcggcgata
acgaaactgt

gcagggattg
ctgteecgtta

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa

atctggatag

Page 75

Glu Ala
80

val G1n

95

Leu Ser

GIn Arg

ser

Ser

Ala
175

ITe Lys

ser Glin

val Ala

Thr Gly
240

gggtatcggt
tggtcgeceac

tegetttgte
cgaggaggea
aagcgttgaa

tgtttttttc

60
120
180
240
300
360



ggcacccgtc
atgagcagta
ggggcgatac
gtgcgtgtca
ggtgctrgagag
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

94
252
PRT

94
Met Thr Asp
1

Ile

Leu Gly

val
35

val

Ser Ile

50

Lys

ser Glu

65

ASp

Phe Gly Pro

Lys Ser val

val Asn Leu

115

Met Lys Asn

ser pPhe

145

Gly

Gly Ala 1le

tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg
tggtcgacgg

Arg Leu
5

Gly Leu

20

Ile Thr

Gly Asp
Ala Gly

Thr
85

val

Glu
100

Asp
Asp Ser
Lys Gly
val Gly

Ile
165

Arg

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

gcgcatgaag
cgtaggcgat
gaaaagcgca
tcegggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

variant of L. kefir

Ser Lys

ITe Ala

His
40

Arg

Asp val

55

Thr Lys

val val
Thr Thr

Phe
120

Phe
Gly Ala
Pro

Met

Ser Lys

CX2-025_5T25

aataaaggct tgggcgctag

ccgatgetgg gggcatacaa

gcgctggatt
atcaagaccc
agaacccecta
gcatctgacyg

gcacagtga

Ala Ile

10

va'l

Asp Phe

25

Lys

Ala Asp val

Ile Arg Phe

Leu Phe Asp

75

Asn Asn Ala

90

Glu Glu

Trp
105

Gly Thr Arg

Ser Ile Ile

Ala
155

Leu Gly

Ala Ala
170

Ser

gcgcactgaa

cgctggtega

tgggccacat

aatcgaaatt

val

val

Gly

val

60

Thr

Gly

His

Leu

Asn

140

Tyr

Leu

pPage 76

Thr

Glu

Glu

45

GlIn

Thr

Ile

Lys

Asn

ASp

Gly

Glu

30

His

Glu

Ala

Leu

110

Ite

Ser

Ala

Cys

Gly

15

Gly

Ala

ASp

Glu

val

95

Ley

Glin

Ser

Ser

Ala
175

catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

Thr

Ala

Ala

Ala

Ala

80

Glin

Ser

Arg

Ile

LyS

160

Leu

420
480
540
600
660
720
759



Lys Asp Tyr

Thr Pro Leu

195

Arg Thr

Arg
210

Trp Ile
225

cys

Ala Glu Phe

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

<220>
<223>

<400> 95
atgaccgatc

95
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggecegg
gacactacca
ggcaccegtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagy
aatgacgtgg
gcagaatttyg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

96
252
PRT

96

Asp val
180
val Asp

Thr pro

val Tyr

Arg

ASp

Met

Leu

val Asn

Asp Glu
200

Gly His
215

Ala Ser

230

val val
245

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatcty

tggtcgacgg

ASp

Gly Gly

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggetgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcegyggetgt
acagcgtacg
tgtgtacctyg

cgggtatacc

Artificial Sequence

variant of L. kefir

CX2-025_5T25

Thr val His Pro
185
Gly Ala Glu

Ile Gly Glu

Asp Glu Ser

235

Tyr Thr Ala

250

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

gcacagtga

Glu
205

Pro
220

Lys

Gln

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cacttcagaa
atctggatag
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

Page 77

Gly Cys Ile Lys
190

Met Met Ser GIn

Asn Asp val Ala

Phe Ala Thr Gly

240

gggtatcggt
tggtcgecac

tcgetttgte
cgaggaggca
aagcgttgaa
tgtrrtttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccy

tgcgacggot

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

Gly

Lys

Thr

Arg

Trp

Ala

Thr

Gly

val

ser

50

ASp

Gly

Ser

Asn

Lys

130

Gly

Ala

Asp

Pro

Thr

210

Ile

Glu

<2310>
<211>
<212>
<213>

Asp

Ile

val

35

Ile

Glu

Pro

val

Leu

115

Asn

Phe

val

Tyr

Leu

195

Arg

Cys

Phe

97
759
DNA

Arg

Gly

20

Ile

Gly

Ala

val

Glu

100

Asp

Lys

val

Arg

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

ASp

Met

Arg

ASp

Met

Leu

230

Asp

Ser

Ile

Arg

Asp

55

Thr

val

Thr

Phe

Ser

val

ASp

Gly

Artificial Sequence

Lys

Ala

His

40

val

Lys

val

Thr

phe

120

Ala

Met

Lys

Asnh

Glu

200

His

ser

Gly

CX2-025_5T25
val Ala Ile val

ASp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

Ser

Leu

ser

Thr

185

Gly

Iie

Asp

Tyr

10

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

va'l

60

Thr

Gly

His

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gin

pPage 78

Thr

Glu

Glu

45

Glin

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

Leu

95

Leu

Gln

ser

Ser

Ala

175

ile

Ser

val

Thr

Thr

Ala

Ala

Ala

Ala

80

Gin

Ser

Arg

Ile

Lys

160

Leu

Lys

Gln

Ala

Gly



<220>
<223>

<400> 97
atgaccgatc

ttggcaatcg
gcggatgtrag
cagcacgatg
ttcggeecgy
gacactacca
ggcacccgte
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

98
252
PRT

98

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatyg
tgggcattca
tcagtggott
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgg

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggetgg
cgtgaacaat
gaacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgea
tcecgggetgt
acagcgtacg
tgtgtacctyg

cgggtatacc

Artificial Sequence

variant of L. kefir

CX2-025_5T7T25

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

gcacagtga

gcgggaccect
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

gggtatcggt
tggtcgecac

tcgetttgte
cgaggaggca
aagcgttgaa
tgrrttette
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

mMet Thr Asp Arg %eu Lys Ser
1

Leu Gly

val

Lys

ser
50

Lys

Ser
65

Asp
Phe Gly

Lys Ser

Ile

val

35

Tle

Glu

Pro

val

Gly Leu Ala

20

Ile Thr Gly

Gly Gly Thr

Ala Gly Trp
70

val Thr Thr

Glu Asp Thr
100

Ile

Arg

Asp

55

Thr

val

Thr

Lys

Ala

His

40

val

Lys

val

Thr

val

ASp

25

Ala

Ile

Leu

Asn

Glu
105

Ala val

10

Lys Phe val

Asp val Gly

va'l
60

Arg Phe

phe Asp Thr

75

Asn Ala

90

Gly

Glu Trp Asn

page 79

Thr

Glu

Glu

45

Gln

Thr

Ile

Lys

Gly

Glu

30

LYS

His

Glu

Ala

Leu
110

Gly
15

Gly
Ala
ASp
Gluy
val
95

Leu

Thr

Ala

Ala

Ala

Ala

80

Glin

Ser

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



val

Met

Ser

145

Gly

Lys

Thr

Arg

Trp

ASN

Lys

Gly

Ala

Asp

Pro

Thr

210

Ile

Leu

115

Asn

Phe

val

Tyr

Leu

195

Arg

cys

225

Ala Glu Phe

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

<220>
<223>

<400> 99
atgactgatc

99
759
DNA

ttggcaatcyg
gcggatgtag
caacacgatg
ttcggeecgg
ggcactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg

Asp Ser

Lys Gly
val Gly

Ile
165

Arg
Asp val
val Asp
Thr

Pro

val Tyr

val

Leu

ASp

Met

Arg

Asp

Met

Leu

Phe
120

Phe

Ala

Met

ser

Lys

val

Asn

Glu
200

ASp

His

Ser

230

val
245

val

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca

aaatgatgtc

Asp

Gly Gly

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggcetgy
cgtgaacaat
gcacaaactg
gcgcatgaag
agtaggcgat
gaaaagcgca
tcecgggetgt

acagcgtacg

CX2-025_5T25

Gly Thr Arg Leu

Ser

Leu

Ser

Thr

185

Gly

Ile

ASp

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Ile

His

Glu

Glu

ser

Asn

140

TYyr

Leu

Pro

Glu

Pro

220

Lys

Asn

ASp

Gly

Met

205

Asn

Phe

Ile

Ser

Ala

Ccys

ASp

Ala

Gln

Ser

Ser

Ala

175

Ile

Ser

val

Thr

Arg

Ile

Lys

Leu

Lys

Gln

Ala

Gly

Tyr

235

Thr Ala

250

atcgtaaccyg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggatty
ctgtccgtta
aataaaggcet
ccgatgctgg
gcgctggatt
atcaagaccc

agaaccccta

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtega
tgggccacat

page 80

gggtatcggt
tggtcgeeac

tcgetttgtce
cgaggaggca
aagcgttgaa
tgtrtttttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccg

60
120
180
240
300
360
420
480
540
600
660



€X2-025.5725
aatgacgtgg catggatctg tgtgtacctg gcatctgacg aatcgaaatt tgcgacgggt 720
gcagaatttg tggtcgacgg cgggtatacc gcacagtga 759
<210> 100
<211> 252
<212> PRT
<213> Artificial Sequence

<220>
<223> variant of L. kefir

<400> 100

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

Leu Gly Ile ggy Leu Ala Ile Ala égp Lys pPhe val Glu §1u Gly Ala
0

Lys val §§1 Ite Thr Gly Arg ggs Ala Asp val Gly g;u Lys Ala Ala

Lys ggr ITe Gly Gly Thr ?gp val Iie Arg Phe gg? GIn His Asp Ala

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

pPhe Gly Pro val ggr Thr val val Asn ggn Ala Gly 1le Ala ga1 GIn
' 5

Lys Ser val Glu Gly 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 GIn Arg
115 120 125

Met Lys Ash 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 Gln
195 200 205

Page 81



210

225

215

230

_ €X2-025_ST25
Arg Thr Arg Thr Pro Met Gly His Ile Gly Glu Pro Asn Asp val Ala

220

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

Ala Glu Phe val val Asp Gly Gly Tyr ;25 Ala G1n

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

<220>
<223>

<400> 101
atgaccgatc

101
759
DNA

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

<220>
<223>

<400>

102
252
PRT

102

1

245

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg
tggtcgacgg

Artificial Segquence

variant of L. kefir

caaagtagcec
tgtagaggag
cgccaaatca
agcaggatgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcecgggetgt
acagcgtacg
tgtgtaccty

cgggtatacc

Artificial Sequence

variant of L. kefir

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
atgtccgtta
aataaaggct
ccgatgctgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

10

gcgggaccet
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

240

gggtatcggt
tggtcgecac
tcgetttgte
cgaggaggca
gagcgttgaa
tgrttttttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatgaa
tggcgaaccyg
tgcgacgggt

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

15

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

Ltys val val Ile Thr Gly Arg 265 Ala Asp val Gly 2%” Lys Ala Ala

35

pPage 82

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



CX2-025..5T25

Lys ggr Ile Gly Gly Thr égp val ITe Arg Phe gg] GIn His Asp Ala

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

Ltys Ser val Glu Asp Thr Thr Thr Glu Glu Trp His Lys Leu Met 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 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

Arg Thr Arg Thr Pro met Gly 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
225 230 235 240

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

<210> 103

<211> 759

<212> DNA

<213> Artificial Sequence

<220>

<223> variant of L. kefir

<400> 103

atgaccgatc gtctgaagag caaagtagcec atcgtaaccyg gcgggaccct gggtatcggt 60
ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagttattac tggtcgacac 120
gcggatgtag gtgaaaagge cgccaaatca atcggceggta ctgatgttat tegetttgtce 180

Page 83



cagcacgatg
ttecggeccgg
gacactacca
ggcacccgtce
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgcrgagg
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

104
252
PRT

vari
104
Met Thr Asp
1

Ile

teu Gly

val
35

Lys val

Lys ser Ile

50

Ser Glu

65

ASp

phe Gly Pro

Lys Ser val

val Leu

115

Asn

Met Lys Asn

catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctyg

tggtcgacgg

ant of L.
Arg Leu
5

é1y
20

Leu
Ile Thr
Gly Gly

Ala Gly

Lys Ser

Ala

Gly

Thr

Trp

agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tccgggetgt
acagcgtacg
tgtgtacctg

cgggtatatc

Artificial Sequence

kefir

Lys
Ala

Tle

His
40

Arg

Asp val

55

Thr Lys

70

Thr
85

val

Glu
100

AsSp
ser

Asp

Lys Gly

Thr

Thr

val

Leu

val val

Thr Thr

Phe
120

Phe

Gly Ala

CX2-025_5T25

acgaaactgt
gcagggatty
ctgtccgtta
aataaaggct
ccgatgetgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

Ala Ile

10

val

Asp Phe

25

Lys

Ala Asp val

Ile Arg Phe

l.eu Phe Asp

75

Asn Asn Ala

90

Glu Glu

105

Trp

Gly Thr Arg

Ser Ile Ile

tcgacaccac
cagttcagaa
atctggatag
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 1le Ala

His Leu

110

Lys

Leu Ile

Asn Ser

140

Page 84

cgaggaggca
aagcgttgaa
tgtrtttttc
catcatcaat
tgcttccaag
ggactatgat
tgatgatgaa
tggcgaaccyg
tgcgacgggt

Gly Thr

15

Gly Ala
Ala
Asp Ala

Ala
80

Glu

val GIn

95

Leu Sser

Glin

Arg

ser Ile

240
300
360
420
480
540
600
660
720
759



ser
145
Gly
Lys
Thr
Arg
Trp
225

Ala

Gly

Ala

Asp

Pro

Thr

210

Ile

Glu

Phe

val

Tyr

Leu

195

Arg

cys

Phe

val

Arg

Thr

val

val

Gly

ITe

165

val

Asp

Pro

Tyr

val
245

Arg

ASp

Met

Leu

230

Asp

Pro

Ser

val

ASp

Gly

Met

Lys

ASn

Glu

200

His

Ser

Gly

CX2-025_5T25

Leu Gly Ala Tyr

Ser
Tht
185
Gly
Ile

Asp

Tyr

Ala

170

val

Ala

Gly

Glu

Ile
250

155

Ala

His

Glu

Glu

Ser

235

Ala

ASn

Leu Asp

Pro Gly

Glu Met

205

Pro Asn

220

Lys Phe

GIn

Ala

cys

Cys

190

Met

AsSp

Ala

Ser

Ala

175

Ile

Ser

val

Thr

Lys

Leu

Lys

Gln

Ala

Gly

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

<220>
<223>

<400> 105
atgaccgatc

105
759
DNA

ttggcaatcyg
gcggatgtag
cagcacgatg
ttcggeecgg
aacactacca
ggcacccgtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttyg
<210>
<211>

<212>
<213>

106
252
PRT

variant of L.

gtctgaagag
ccgataaatt
gtgaaaaggce
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtoggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg
tggtcgacgg

Artificial Sequence

kefir

caaagtagcc
tgtaggtgag
cgccaaatca
agcaggetgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tccgggetgt
acagcgtacg
tgtgtaccty

cgggtatacc

artificial sequence

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgatgetgy
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacy

gcacagtga

gcgggaccect
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgetag
gggcatacaa
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

pPage 85

gggtatcggt
tggtegecac

tcgetttgte
cgaggaggea
aagcgttgag
tgtrtitttc
catcatcaat
tgcttccaag
ggactacgat
tgatgatcca
tggcgaaccy
tgcgacgggt

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



<220>

<223> variant of L.

<400> 106

Met Thr Asp Arg Leu
1 5

Leu

Lys

Lys

Ser

65

Phe

Lys

val

Met

sSer

145

Lys

Thr

Arg

Trp

Ala

Gly

val

Ser

50

AsSp

Gly

Ser

Asn

LysS

Gly

Ala

AsD

Pro

Thr

210

Ile

Glu

Ile

val

35

Ile

Glu

Pro

val

L.eu

115

Asn

Phe

val

Tyr

Leu

195

Arg

Cys

Phe

Gly

20

ITe

Gly

Ala

val

Glu

100

Asp

Lys

val

Arg

Thr

val

val

Leu

Thr

Gly

Gly

Thr

85

AsSn

Ser

Gly

Gly

Ile

165

val

Asp

Pro

Tyr

val
245

kefir

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Arg

ASp

Met

Leu

230

Asp

Ser

Ile

Arg

Asp

55

Thr

val

Thr

Phe

Ser

val

Gly

Lys

Ala

His

40

val

LYysS

val

Thr

Phe

120

Ala

Met

Lys

Asn

Pro

200

His

Ser

Gly

CX2~025_ST25

val

ASp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

Ser

Leu

ser

Thr

185

Gly

Ile

ASp

Tyr

Ala

10

Lys

ASp

Arg

Phe

AsSn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Ile

Phe

val

Phe

AsSp

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

ser
235

val

val

Gly

val

60

Thr

Gly

Leu

Asn

140

TYyr

Leu

Pro

Glu

Pro

220

Lys

Thr Ala GIn

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

Ser

Ala

Cys

Cys

196

Met

Asp

Ala

Gly

15

Gly

Ala

ASp

Glu

val

95

Leu

Glin

Ser

Ser

Ala

175

Ile

Ser

val

Thr

Thr

Ala

Ala

Ala

Ala

80

Gln

Ser

Arg

Ile

Lys

160

Leu

Lys

Gly
240



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

<220>
<223>

<400> 107
atgaccgatc

107
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggeecyg
gacactacca
ggcacccgte
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

108
252
PRT

get Thr Asp Arg %eu Lys ser
GIn Gly Ile Gly Leu Ala Ile
20
Lys val §a1 Ile Thr Gly Arg
5

Lys Ser Ile Gly Gly Thr Asp
50 55

65

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgg

varjant of L.
108 -

Ser Asp Glu Ala Gly ;Sp Thr

Artificial sequence

variant of L. kefir

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

cgggtatacc

Artificial sequence

kefir

Lys

Ala

His

40

val

LysS

CX2-025_5725

atcgtaaccyg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgatgetgg
gcgcetggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

val Ala Ile
Asp Lys Phe
25

Ala Asp val
ITe Arg pPhe

Leu Phe Asp

75

gcgggaccca
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

val Thr

val Glu
30

Gly Glu
45

val ¢In
60

Thr Thr

Page 87

Gly

Glu

Lys

His

gggtatcggt
tggtcgeceac

tcgetttgte
cgaggaggcea
aagcgttgaa
tgtttrtttc
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

va'l Leu

115

Asn

Met LysS Asnh

Ser Phe

Gly
145 .

Gly Ala val

Lys Asp Tyr

Thr Leu

195

Pro

Thr
210

Arg Arg

Trp Ile

Cys
225

Ala Glu Phe

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

<220>
<223> Vvari

<400> 109
atgaccgatc

109
758
DNA

ttggcaatcy
gcggatgtag
cagcacgatg
ttcggecegyg
gacactacca
ggcacccgtc

atgagcagta

Thr
85

val

Glu
100

Asp
Asp Ser
Lys Gly
val Gly

Ile
165

Arg

val

ASp

Thr

Pro

val Tyr

Thr

Thr

val

Leu

Arg

Asp

Met

Leu

val val

Thr Thr

Phe
120

Phe

Ala

Met

Ser

Lys

val

Ash

Glu
200

Asp
His

Gly

Ala ser

230

val
245

val

ant of L.

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt

Asp

Gly Gly

Artificial Sequence

kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

Asp

Tyr

CX2-025..5725

Asn Asn Ala Gly Ile
90

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

ccgatgetgg

Ala

His Leu

110

Leu Ile

Asn
140

Ser

Tyr Asn Ala

Leu Asp Cys

Pro cys

190

Gly

Glu Met

205

Met

Pro Asn

220

ASp

Lys Phe Ala

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgctag
gggcatacaa

Page 88

val G1In

95

Leu Ser

Gln Arg
Ser Ile
ser

Lys

Ala
175

Leu

ITe Lys

ser Gin

val Ala

Thr Gly

gggtatcggt
tggtcgecac

tecgetttgte
¢gaggaggca
aagcgttgaa
tgttrttttc
catcatcaat

tgcttecaag

60
120
180
240
300
360
420
480



CX2-025_8T125
ggggcggtac gratcatgtc gaaaagcegca gcegcetggatt gcgcactgaa ggactacgat 540
gtgcgtgtca acacagtaca tccgggctgt atcaagaccce cgctggtcga tggtgatgaa 600
ggtgctgagg aaatgatgtc acagcgtacg agaaccccta tgggcecacat tggcgaaccg 660
aatgacgtgg catggatctg tgtgtacctg gcatctgacg aatcgaaatt tgcgacgggt 720
gcagaatttg tggtcgacgg cgggtatacc gcacagtga 759
<210> 110
<211> 252
<212> PRT )
<213> Artificial Sequence

<220>
<223> variant of L. kefir

<400> 110
Met Thr Asp Arg Leu Lys Ser Lys val éga Ile val Thr Gly Gly Thr
1 5 15

Leu Gly Ile ggy Leu Ala Ile Ala ggp Lys Phe val Glu Glu Gly Ala
30

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

Lys SSr Ile Gly Gly Thr ?gp val Ile Arg Phe val GlIn His Asp Ala
5 60

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

pPhe Gly Pro val g?r Thr val val Asn ggn Ala Gly 17e Ala ;31 Gln

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

val Asn Leu Asp Ser val phe pPhe 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 Met Leu Gly

Tyr Asn Ala Ser Lys
145 150

S 9S

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 Cys Ile Lys
180 185 190
Page 89



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

215

Trp Ile Cys val Tyr 5?3 Ala Ser Asp Glu Ser

225

235

Ala Glu pPhe val val Asp Gly Gly Tyr Thr Ala

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

<220>
<223>

<400> 111
atgaccgatc

111
759
DNA

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

<220>
<223>

<400>

112
252
PRT

112

1

245

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctyg

Tggtcgacgogg

artificial sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gtctaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgea
tcegggctgt
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

variant of L. kefir

250

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

gcacagtga

10

205

Pro
220

Lys

Gin

gcgggaccct
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggegetag
gggcatacaa
gcgcactgaa
cgctggtega
tgggccacat

aatcgaaatt

Page 90

Met Met Ser Gln

Asn Asp val Ala

Phe Ala Thr Gly

240

gggtatcggt
tggtcgceac

tcgetttgte
cgaggaggca
aagcgttgaa
tgttttittc
catcatcaat
tgcttecaag
ggactacgat
tgatgatgaa
tggcgaaccy
tgcgacgggt

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

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

Ala

Gly

val

Ser

50

Asp

Gly

Ser

Asn

Gly

Ala

ASp

Pro

Thr

210

Ile

Glu

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

<220>
<223>

Ile

val

35

Ile

Glu

Pro

val

Leu

115

Asn

Phe

val

TYr

Leu

195

Arg

Cys

Phe

113
759
DNA
Artificial Sequence

Gly

20

Ile

Gly

Ala

val

Glu

100

ASp

Lys

val

Arg

Asp

val

Thr

val

val

Leu

Thy

Gly

Gly

Thr

85

Asp

Ser

Gly

Gly

Ile

165

val

ASp

Pro

Tyr

val
245

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Arg

Asp

Met

Leu

230

Asp

Ile

Arg

Asp

55

Thr

val

Thr

Phe

Ser

val

ASp

Gly

variant of L. kefir

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Met

LyS

Asn

Glu

200

His

Ser

Gly

CX2-025_87125
égp Lys Phe val

Ala

Ile

Leu

AsSnh

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Itle

Asp

Tyr

ASp

Arg

Phe

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

val

Phe

AsSp

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

Glin

Thr

Ile

Lys

Asn

Asp

Gly

Met

205

Ash

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

Ile

ser

val

Thr

Ala

Ala

Ala

80

Gln

ser

Arg

Ile

Lys

160

Leu

Lys

GlIn

Ala

Gly
240



<400> 113
atgaccaacc

ttggcaatcy
gcgggtgtag
cagcacgatg
ttcggeccgg
gacactacca
ggcaccecgte
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtygg
gcagaattty
<210>
<211>
<212>
<213>

<220>
<223>

<400>

114
252
PRT

114
Met Thr Asn
1

Ile

Gln Gly

val
35

Lys val

ser Ile

50

Lys

Ser Glu

65

AsSp

pPhe Gly Pro

Lys Ser val

val Leu

115

Asn

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattcg
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgy

Arg Leu
5

Gly Leu

20

ITe Thr

Gly Gly

Ala Gly

Lys

Ala

Gly

Thr

Trp

caaagtagec
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
ccgcatgaag
cgtaggegat
gaaaagcgca
tccgggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

artificial Sequence

variant of L. kefir

ser Lys

ITe Ala

g His
40

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_8T25

atcgtaaccg
ggtgcgaaag
atcggcggta
acgaaactgt
gcagggattg
ctgtccgrta
aataaaggct
ccgatgctgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacyg

gcacagtga

Ala Ile

10

val

ASp Phe

25

Lys

Ala Gly val

Ile Arg Phe

Leu Phe Asp

75

Asn Asn Ala

90

Glu Glu

Trp
105

Gly Thr Arg

gcggoaccca
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcagtgaa
gtctggtcga
tgggccacat

aatcgaaatt

val Thr

val Glu

30

Glu
45

Gly

val GIn

60

Thr Thr

Ile

Gly

His Lys

Gly

Glu

Lys

His

Glu

Ala

Leu

gggtatcggt
tggtcgecac
tcgetttgte
cgaggaggca
aagcgttgaa
cgrrtrttte
catcatcaat
tgcttecaag
ggactacgat
tgacgatcca
tggcgaaccyg
tgcgacgggt

Gly Thr

15

Gly Ala

Ala Ala
Ala

ASp

Ala
80

Glu

val GIn

95

Ley Ser

110

Leu

Page 92

Ile

Arg Arg

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



Met

Ser

145

Gly

Lys

Thr

Arg

Trp

225

Ala

Lys

Gly

Ala

ASP

Arg

Thr

210

Ile

Glu

Asn

Phe

val

Tyr

L.eu

195

Arg

Cys

Phe

Lys

val

Arg

Thr

val

val

Gly

Gly

ITe

165

val

Asp

Pro

Tyr

val

Leu

150

Met

Arg

ASp

Met

Leu

230

Asp

ser

val

Asp

Gly

Ala

Met

Lys

Asn

Pro

200

His

Ser

Gly

CX2-025..5T25

Ser Ile Ile Asn

Leu

Ser

Thr

185

Gly

Ile

Asp

Tyr

Gly

Ala

170

val

Ala

Gly

Glu

Thr

Ala

155

Ala

His

Glu

Glu

Ser

235

Ala

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gin

Met

Asn

ASp

Gly

Met

205

Asn

Phe

Ser

Ala

Cys

cys

190

Met

Asp

Ala

Ser

Ser

Ala

175

Ile

Ser

val

Thr

Ile

Lys

val

Lys

Glin

Ala

Gly

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

<220>
<223>

<400> 115
atgaccaacc

115
759
DNA

ttcgcaatcy
gcggatgtag
cagcacgatg
tteggeeeyg
gacactacca
ggcaccegtc
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacgtgy

gcagaattty

245

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggct
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg

tggtcgacgg

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
ggtaggcgat
gaaaagcgca
tccgggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

250

atcgtaaccg
ggtgcgaaag
atcggcggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgatgetgy
gcgetggatt
atcaagaccc
agaaccccta
gcatctgacg

gcacagtga

gcgggaccca
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatgg
tgggcgcetag
gggcatacaa
gcgcagtgaa
cgctggtcga
tgggccacat

aatcgaaatt

pPage 93

gggtatcggt
tggtecgecac

tcgetttgtc
cgaggaggca
aagcgttgaa
cgttttttte
catcatcaat
tgcttecaag
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. kefir

116

Met Thr Asn Arg

1

GIn

LYS

Lys

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

val

35

Ile

Glu

Pro

val

Leu

115

ASn

Leu

val

Tyr

L.eu

195

Arg

Gly

20

Ile

Gly

Ala

val

Glu

1060

Asp

Lys

val

Arg

ASD

val

Thr

Leu

Phe

Thr

Gly

Gly

Thr

85

AsSp

Gly

Gly

Gly

Ile

165

val

Asp

Pro

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Asp

Met

Arg

ASp

Met

Ser

Ile

Arg

Asp

55

Thr

val

Thr

Phe

Gly

Pro

ser

val

Asp

Gly

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Met

Lys

Asn

Glu

200

His

CX2-025_5T25

val

Asp

25

Ala

Ile

Leu

Asnh

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

Ala

10

Lys

ASp

Arg

Phe

Asnh

90

Glu

Thr

Ite

Gly

Ala

170

val

Ala

Gly

Tle

Phe

val

rPhe

Asp

75

Ala

Trp

Arg

Ile

His

Glu

Glu

val

val

Gly

val

60

Thr

Gly

His

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro
220

Page 94

Thr

Glu

Glu

45

Gln

Thr

Ile

LYS

Asn

Asp

Gly

Met

205

Asn

Gly

Glu

30

Lys

His

Glu

Ala

l.ey

110

Iie

ser

Ala

Cys

Cys

190

Met

AsSp

Gly

15

Gly

Ala

Asp

Glu

val

95

Leu

Gln

Ser

Ser

Ala

175

Iie

Ser

val

Thr

Ala

Ala

Ala

Ala

80

GIn

Ser

Arg

Ile

Lys

val

Lys

Gln

Ala



225

230

CX2-025._5725

Trp Ile Cys val Tyr Leu Ala Ser Asp Glu ger Lys Phe Ala Thr Gly
35

Ala Glu pPhe val val Asp Gly Gly Tyr Thr Ala Gln

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

<220>
<223>

<400> 117
atgaccaacc

117
759

ttggcaatcg
gcgggtgtag
cagcacgatg
tTCggecegy
gacactacca
ggcacccgtce
atgagcagta
ggggcggtac
gtgcgtgtca
ggrgctgagg
aatgacgtgg
gcagaatttg
1
<212>
<213>

<220>
<223>

<400>

118
252
PRT

118

DNA
Artificial Sequence

245

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cgggggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgg

variant of L. kefir

caaagtagcce
tgtagccgag
cgccaaatca
agcaggcrgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tccgggetgt
acagcgtacg
tgtgtacctyg

cgggtatacc

Artificial Sequence

variant of L. kefir

250

atcgtaaccg
ggtgcgaaag
atcggcggta
acgaaactgt
gcagggattg
ttgtccgtta
aataaaggct
ccgatgetgg
gcgctggatt
atcaagacce
agaaccccta
gcatctgacg

gcacagtga

gcgggaccca
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgetag
gggcatacaa
gcgcactgaa
cgctggtegt
tgggccacat

aatcgaaatt

240

gggtatcggt
tggtcgecac

tcgetttgte
cgaggaggca
aagcgttgaa
tgtttrtrtc
catcatcaat
tgcttecaag
ggactacgat
taaagatcca
tggcgaaccg
tgcgacgggt

Met Thr Asn Arg Leu Lys Ser Lys val Ala rle val Thr Gly Gly Thr
1 5 10 15

Gin Gly Ile ggy Leu Ala Itle Ala égp Lys Phe val Ala ggu Gly Ala
2

Lys val ggi ITe Thr Gly Arg ggs Ala Gly val Gly g;u Lys Ala Ala

Lys Egr Ile Gly Gly Thr %gp val Ile Arg Phe val GIn His Asp Ala

60

Page 95

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



ser Glu

65

Asp

pPhe Gly Pro

Lys Ser val

val Leu

115

Asn

Met Asn

sSer Phe

145

Gly Ala val

Lys Asp Tyr

Thr Pro teu

195

Thr
210

Arg Arg

Trp Ile

225

cys

Ala Glu pPhe

<210>
<211>
<212>
<213

<220>
<223>

<400>

119
759
DNA

119

atgaccgatc gtctgaagag
ttggcaatcg ccgataaatt
gcgggtgtag gtgaaaaggc
cagcacgatg catccgatga

ttcggeeegg ttacgaccgt

Ala

val

Glu

100

ASp

Lys

val

Arg

Thr

val

val

Gly

Thr

85

Asp

Ser

Gly

Gly

Ile

165

val

val

Pro

Tyr

val
245

Trp
70

Thr
Thr
val

Leu

Arg
Lys
Met
Leu

230

ASp

Thr

val

Thr

Phe

Ser

val

Asp

Gly

Artificial Sequence

variant of L. kefir

Lys

val

Thr

Phe

120

Ala

Met

Lys

Asn

Pro

200

His

Ser

Gly

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat

CX2-025._5T25

Leu Phe Asp Thr

AsSn

Ser

Leu

Ser

Thr

185

Gly

Ile

Asp

Tyr

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

Ser

235

Ala

atcgtaaccg

ggtgcgaaag
atcggeggta

acgaaactgt

gcagggattyg

Thr Glu

Gly Ile Ala

His Lys Leu

110

Leu Gly Ile

Ash Met Ser

140

Tyr Asn Ala

Leu Asp Cys

Pro Gly Cys

190

Glu Met

205

Met

Pro
220

Ash Asp

Lys pPhe Ala

Gln

gcgggaccca
tagttattac
ctgatgttat
tcgacaccac

cagttcagaa

Page 96

Ala
80

Glu

val Gln

95

Leuy Ser

Gin Arg

Ser Ile

Ser Lys

160

Ala
175

Leu

Ile

Ser

val

Thr

gggtatcggt
tggtegecac
tegetttgte
cgaggaggca
aagcgttgaa

60
120
180
240
300



gacactacca
ggcacccgtc
atgagcagta
ggggcgattce
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

120
252
PRT

120

get Thr Asp

cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacgg

Arg Leu
5

Lys Ser

gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcecgggetgt
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

variant of L. kefir

Lys

val

CX2-025_58T125

ctgtccgtta
aataaaggct
ccgatgetgg
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacy

gcacagtga

Ala Ile

10

atctggatag
tgggcgetag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

val Thr Gly

tgttrittttc
catcatcaat
tgcttccaag
ggactacgat
taaagatgag
tggcgaaccy
tgcgacgggt

Gly Thr

15

Gln

Lys

Lys

Ser

65

Phe

Lys

val

Met

Ser
145

Gly

val

Ser

50

Asp

Gly

Ser

AsSh

Ile

val

35

Ile

Glu

Pro

val

Leu

115

Asn

Phe

Gly

20

Ile

Gly

Ala

val

Glu

100

Asp

Lys

val

Leu

Thr

Gly

Gly

Thr

85

ASp

Ser

Gly

Gly

Ala Ile Ala

His
40

Gly Arg

Thr Asp val

55

Trp Thr

70

Lys

Thr val val

Thr Thr Thr

Phe
120

val phe

Ala

Leu

Met

Asp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

Ser

Leu

Lys Phe

Gly val

Arg Phe

Phe Asp

75

Asn Ala

90

Glu Trp

Thr Arg
Ile Ile

Gly Ala
155

val

Gly

val

60

Thr

Gly

His

Leu

Asn

140

Tyr

Page 97

Glu

Glu

45

Glin

Thr

Ile

Lys

Gly

Met

Asn

Glu
30

Lys
His
Glu
Ala
Leu
110
Ile

Ser

Ala

Gly

Ala

ASp

Glu

val

95

Ley

Gln

Ser

Ser

Ala

Ala

Ala

Ala

80

Gln

Ser

Arg

Ile

Lys

360
420
480
540
600
660
720
759



Gly Ala

Lys Asp
Thr

Pro

Thr
210

Arg

Trp Ile

225

Ala Glu

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

<220>
<223>

<400>
atgaccg

ttggcaa
gcggatg
cagcacg
ttcggcce
gacacta
ggcaccc
atgagca
ggggcga
gtgcgtyg
ggtgctg
aatgaca
gcagaat
<210>

<211>

<212>

<213>

<220>
<223>

Ile

Tyr

Leu

195

Arg

cys

Phe

121
759
DNA

Thr

val

val

Ite

165

val

Asp

Pro

Tyr

val
245

Met

Arg

Lys

Met

Leu

230

Asp

Ser

val

ASp

Gly

Ala

Gly

Artificial Sequence

variant of L. kefir

121
atc

tcg
tag
atg
cgg
cca
gtc
gta
ttc
tca
agg
tcg
ttg
122

252
PRT

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggtt
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg
tggtcgacgg

Artificial Sequence

variant of L. kefir

Lys

Asn

Glu

200

His

Ser

Gly

caaagtagcc
tgtagccgag
cgccaaatca
agcaggetgg
cgtgaacaat
gcacaaactg
gcgcatgaag
cgtaggcgat
gaaaagcgca
tcegggetgt
acagcgtacg
tgtgtacctyg

cgggtatacc

CX2-025_5725

Ser

Thr

185

Gly

Ile

ASp

Tyr

atcgtaaccg
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct

ccgatgcetgg

atcaagaccc

gcatctgacy

gcgctggatt

agaacccecta

Ala Ala teu
170

val His Pro

Ala Glu Glu

Glu Pro

220

Gly

Glu ser

Lys
235

Thr Ala Gln

250

gcacagtga

Page 98

Asp Cys

Gly Cys
190

Met Met
205

Asn Asp

phe Ala

gcgggaccca
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

Ala
175

Leu

Ile Lys

Ser GIn

val Ala

Thr

gggtatcggt
tggtcgecac

tcgetttgte
cgaggaggca
aagcgttgaa
TgttttTttc
catcatcaat
tgcttccaag
ggactacgat
taaagatcca
tggtgaaccg
tgcgacgggt

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



<400> 122

Met Thr Asp Arg
1

Gin

Lys

Lys

ser

65

phe

Lys

val

Met

Ser

145

Gly

Lys

Thr

Arg

Trp

Ala

Gly

val

Ser

50

ASp

Gly

Ser

AsSn

Lys

Gly

Ala

Asp

Pro

Tht

210

Ile

Glu

<210>
<211>

Ile

val

35

Ile

Glu

Pro

val

Leu

115

ASHi

Phe

Ile

Tyr

Leu

195

Arg

Cys

Phe

123
759

Gly

20

Ile

Gly

Ala

val

Glu

100

ASp

Lys

val

Arg

Thr

val

val

Leu

Leu

Thr

Gly

Gly

Thr

85

ASp

Ser

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

AsSp

55

Thr

val

Thr

Phe

Gly

Pro

Ser

val

Asp

Gly

Ala

Gly

Lys

Ala

His

40

val

Lys

val

Thr

Phe

120

Ala

Met

Lys

Asn

Pro

200

His

Ser

Gly

CX2-025_5T25

val

ASp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

teu

Ser

Thr

185

Gly

Ile

AsSp

Tyr

Ala Ile val

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

Leuy

AsSnh

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Glin

Page 99

Thr

Ala

Glu

45

Gln

Thr

Ile

Lys

AsSn

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

Ala

80

Glin

Ser

Arg

Ile

LyS

160

teu

Lys

GlIn

Ala

Gly
240



<212>
<213>

<220>
<223>

<400> 123
atgaccgatc

DNA

ttggcaatcg
gcgggtgtag
cagcacgatg
ttcggeccgg
gacactacca
ggcacccgte
atgagcagta
ggggcgattc
gtgcgtgtca
ggtgctgagg
aatgacgtgg
gcagaatttg
<210>
<211>
«212>
<213>

<220>
<223>

<400>

124
252
PRT

124
1

GlIn Gly

Lys val

35

ser
50

Lys

ser
65

ASpP

Phe Gly

Met Thr Asp Arg Eeu
Ile
val
Ile
Glu

Pro

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtggget
gtatcatgtc
acacagtaca
aaatgatgtc
catggatctg

tggtcgacad

variant of L. k

Ly

Gly Leu Al
20

Ile Thr G]

Gly Gly Th

Ala Gly 7Tr

70

val Thr Th

85

Artificial Sequence

variant of L. kefir

caaagtagcc
tgtagaggag
cgccaaatca
agcaggctgg
cgtgaacaat
gcacaaactg
gcgcatgaag
ggtaggcgat
gaaaagcgcea
tcegggetgt
acagcgtacg
tgtgtacctg
cgggtatacc

Artificial Sequence

efir
s Ser Lys
Ala

a Ile

His
40

Yy Arg

r Asp val

55

p Thr Lys

r val val

val

Asp

25

Ala

Ile

Leu

AsSn

CX2-025_8T25

atcgtaaccy
ggtgcgaaag
atcggcggta
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgatgetgy
gcgctggatt
atcaagaccc
agaaccccta
gcatctgacy

gcacagtga

Ala Ile

10

Lys Phe

Gly val

Arg Phe

Phe Asp

75

Asn Ala

90

gcgggaccca
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgctag
gggcatacaa
gcgcagtgaa
cgctggtega
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
tggtcgeeac
tcgetttgte
cgaggaggca
aagcgttgaa
tgttrttttc
catcatcaat
tgcttccaag
ggactacgat
taaagatgag
tggcgaaccg
thgaCéQQt

Gly Thr

15

Gly Ala

Ala Ala

Asp Ala

Glu Ala

80

val
95

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



Lys Ser val

val Leu

1315

Asn

Met Lys Asn

Ser
145

Gly Leu

Gly Ala 1le

Lys Asp Tyr

Thr Pro Leu

195

Thr
210

Arg Arg

Trp Ile

225

Cys

Ala Glu phe

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

<220>
<223>

<400> 125
atgaccgatc

125
759
DNA

ttggcaatcg
gcggatgtag
cagcacgatg
ttcggcecgg
gacactacca
ggcacccgte
atgagcagta
ggggcgattc
gtgcgtgtca

Glu
100

Asp
Asp Ser
Lys Gly
val Gly

Ile
165

Arg
Asp val
val Asp
Thr

Pro

val Tyr

Thr

val

Leu

Arg

Lys

Met

Leu

Thr Thr

phe
120

Phe
Gly Ala
Pro Met
Ser Lys
val

AsSn

Glu
200

Asp

His

Ser

230

val
245

val

gtctgaagag
ccgataaatt
gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
tcagtgggcet
gtatcatgtc

acacagtaca

Asp

Gly Gly

Artificial Seguence

variant of L. kefir

caaagtagcc
tgtagcegag
cgccaaatca
agcaggetgg
cgtgaacaat
gcacaaacty
gcgcatgaag
ggtaggcgat
gaaaagcgea

tccgggetgt

Gly

Ser

L.eu

ser

Thr

185

Gly

Ile

ASP

Tyr

CX2-025_5725

Glu Glu Trp His
105

Thr Arg

Ile Ile

Gly Ala

Ala Ala

i70

val His

Ala Glu

Gly Glu

Glu ser

235

Thr
250

Ala

atcgtaaccy
ggtgcgaaag
atcggeggta
acgaaactgt
gcagggattg
ctgtcegtta
aataaaggct
ccgatgetgg
gcgetggatt

atcaagaccc

Leu
110

Lys

Leu Gly Ile

AsSn Met Ser

140

Tyr Asn Ala

Leu Asp Cys

Pro Gly Cys

190

Glu Met

205

Met

Pro
220

Ash Asp

Lys Phe Ala

Gln

gcgggaccca
tagttattac
ctgatgttat
tcgacaccac
cagttcagaa
atctggatag
tgggcgctag
gggcatacaa
gcgcagtgaa
cgctggtega

pPage 101

Leu Ser

Gin Arg -

Ser Ile

Ser Lys

160

Ala val

175

Ile Lys

Ser Gin

val Ala

Thr

gggtatcggt
tggtcgcecac
tegetttgte
cgaggaggca
aagcgttogaa
catcatcaat
tgcttecaag
ggactacgat

taaagatcca

60
120
180
240
300
360
420
480
540
600



CX2-025_5725

ggtgctgagg aaatgatgtc acagcgtacg agaaccccta tgggccacat tggcgaacca 660
aacgatgtgg 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 rys val Ala Ile val Thr Gly Gly Thr
1 5 10 15

Gin Gly Ile Gly Leu Ala ITe 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 Ser Ile Gly Gly Thr Asp val ITe 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 Gin
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 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 pPro 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
Page 102



CX2-025_5ST25

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

225

Trp ITe Cys val Tyr ggg Ala Ser Asp Glu ggg Lys Phe Ala Thr Gly

Ala Glu phe val val Asp Gly Gly Tyr Thr Ala GIn

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

<220>
<223>

<400> 127
atgtctaacc

127
762
DNA

ttggcaatcg
tccgatgtag
cagcacgatt
ttcggeccgg
gaaactacca
ggcacccgte
atgagcagta
ggggcggtac
gtgcgtgtca
ggtgctgagg
aatgacatcg
tccgaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

128
252
PRT

128

245

gtctggatgg
ccacgaaatt
gtgaaaaggc
catccgatga
ttagcacctt
cggccgaatg
tgggcattca
ttagcgggtt
gtatcatgtc
acacagtaca
aagcgatgre
catatatctg

tggtcgacgg

Artificial Sequence

variant of L. Brevis

caaagtagcc
tgtagaggag
cgccaaatca
agatggctgg
agtgaacaat
gcgtaaactg
gcgcatgaaa
cgtaggcgat
gaaaagcgca
tecegggcetge
acagcgtacg
tgtgtacctg

cgggtatacc

Artificial Sequence

variant of L. brevis

250

atcattaccg
ggtgcgaaag
gtaggcactc
acgaaactgt
gcagggattg
ctggecgtta
aataaaggct
ccgageetgg
gcgctggatt
atcaagaccc
aaaaccccta
gcatctaatg

gcacagtaat

gcgggactct
taatgattac
cggatcagat
tcgacgecac
cagttaacaa
atctggatgg
tgggcgctag
gggcatacaa
gcgcactgaa
cgctggtcga
tgggccacat

aatcgaaatt

ga

240

gggtatcggt
tggtcgtcac

tcagtttttt
cgagaaagca
aagcgttgaa
tgttttttte
catcatcaat
cgcttccaag
ggactacgat
tgatctgeeg
tggcgaaccg

tgcgacgggt

?et ser Asn Arg %eu Asp Gly Lys val Ala 1le tle Thr Gly Gly Thr
5

10

1

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

Page 103

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



_ CX2-025_ST25
Lys val ggt Ile Thr Gly Arg 285 Ser Asp val Gly Glu Lys Ala Ala
45

Lys Ser val Gly Thr Pro Asp Gin Ile GIn Phe Phe Gln 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 ggr Thr tLeu val Asn Sgn Ala Gly Ile Ala ga? Asn
5

Lys ser val Glu Glu 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 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 Phe val Gly Asp Pro Ser 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 Cys Ile Lys
180 185 190

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

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

ser Glu pPhe val val Asp Gly Gly Tyr Thr Ala Gln
245 250

<210> 129
<211> 759
<212> DNA
<213> Artificial Sequence

<220> .
<223> variant of L. Kefir

<400> 129
atgaccgatc gtctgaaggg caaagtagcec atcgtaaccg gcgggactct gggtateggt 60

ttggcaatcg ccgataaatt tgtagaggag ggtgcgaaag tagttattac tggtcgtcac 120
Page 104



gcggatgtag
cagcacgatg
ttcggeeegg
gacactacca
ggcaccecgtc
atgagcagta
ggggcggtrac
gtgcgtgtcea
ggtgctgagg
aatgacatcg
gcagaatttg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

130
252
PRT

130
1
Ile

Leu Gly

val
35

Lys val

ser Ile

50

Lys

Ser Glu

65

ASp

pPhe Gly Pro

Lys Ser val

val Leu

115

Asn

Met Lys Asn

Met Thr Asp Arg Leu
5

gtgaaaaggc
catccgatga
ttacgaccgt
cggaggaatg
tgggcattca
ttagcgggtt
gtatcatgtc
acacagtaca
aaatgatgtc

catggatctg
tggtcgacgg

Gly
20

Leu
ITe Thr
Gly Gly

Ala Gly

Lys Gly

Ala

Gly

Thr

Trp

cgccaaatca
agcaggctgg
cgtgaacaat
gcgtaaactg
gcgcatgaaa
cgtaggegat
gaaaagcgca
tcegggetgc
acagcgtacg
tgtgtaccty

cgggtatacc

Artificial Sequence

variant of L. kefir

Lys

ITe Ala

His

Arg
40

Asp val

55

Thr Lys

70

Thr
85

val

Glu
100

ASp
ASp

Gly

Lys Gly

Thr

Thr

val

Leu

val val

Thr Thr

Phe
120

Phe

Ala

CX2-025_5T25

atcggeggea
acgaaactgt
gcagggattg
ctgtccgtta
aataaaggct
ccgacgetgg
gcgetggatt
atcaagaccc
aaaaccccta
gcatctgacg

gcacagtga

Ala Ile

10

val

ASp Phe

25

Lys

Ala Asp val

Ile Arg Phe

Leu Phe Asp

75

Asn Asn Ala

90

Glu Glu

105

Trp

Gly Thr Arg

ser Ile 1le

ctgatgttat
tcgacaccac
cagtttccaa
atctggatgg
tgggcgcetag
gggcatacaa
gcgcactgaa
cgectggtega
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

Leu Ile

Asn Ser

140

Page 105

tcgetttgte
cgaggaggca
aagcgttgaa
tgttttrttc
catcatcaat
cgcttccaag
ggactacgat
tgatctggaa
tggcgaaccy
tgcgacgggt

Gly Thr

15

Gly ala

Ala ala

ASp

Ala
80

Glu

val
95

ser
Leu Sser
Gln

Arg

ser Ile

180
240
300
360
420
480
540
600
660
720
759



Ser Phe
145

Gly

Gly Ala val

Lys Asp Tyr

Thr Leu

195

Pro

Thr
210

Arg Lys

Trp
225

Cys

Ala Glu Phe

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

<220>
<223> ADH

<400> 131
atggcaaaga

131
852
DNA

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

acattaccct

val Gly

Ile
165

Arg
val
Asp
Thr

Pro

val Tyr

Arg

Asp

Met

L.eu

Pro Thr

Ser

Lys

val Asn

Ser

Thr

CX2-025_8725

Lteu Gly Ala Tyr

155

Ala Ala

170

val His

185

Glu
200

Leu

His

Ser

230

val
245

val

from Candida magnoliae

attttagcaa
aagtattaga
gaataggata
ataatagcca
taaaggcata
aaataaagga
agggagcata
taaagggagt
aagagggaaa
tcceccaatt
gcttagcagt
atacagagat
ccttaggaag
atgcaggaag

aa

Asp

Gly Gly

Artificial Sequence

tgtagagtat
Tttatttaag
tgcattagca
tgatgcaaca
taaagcaaat
ttttggacat
tatagatcaa
aggatacgta
aaagggagca
ccaagcaaca
cgagtttgca
aagcgatttc
gggaggagag

ctatgcaaca

Gly

Ile

Asp

Tyr

Ala Glu

Gly Glu

Glu Ser

235

Thr
250

Ala

cccgeaccee
ttaaatggaa
gaggctttig
ggaaaagcag
gtaagcagca
ttagatatag
gatgatgaca
gcaaagcatg
ttagtattta
tataatgcag
ccctttgeaa
gtcccccaag
acagcagagt

ggaacagata

Asn Ala

Leu ASp Cys

Pro Gly Cys

190

Gly Met

205

Met

Pro
220

Asn Asp

Lys pPhe Ala

Gin

cccecgeaca
aagtagcaag
cacaagtcgg
aggcattagce
gcgatgeagt
tagtagcaaa
agcattttga
caggaaggca
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
taagtggtgg
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

CX2-025.57T25

ADH from Candida magnoliae

132

Met Ala Lys Asn

1

His

Leu

Asn

65

Gly

val

Ile

ASp

Lys

Arg

Met

Ala

Phe

Thr

Lys

Ala

50

Ser

val

Lys

val

Gin

130

Gly

rhe

Ser

Ala

Ala
210

Lys
val

35

Glu

Lys

Gln

val

115

ASp

val

Glu

Gly

Lys

Pro

Asn

20

Ala

Ala

ASD

val

Thr

100

Ala

ASp

Gly

Lys

His

180

Ala

Phe

Phe

5

Glu

Ser

Phe

Ala

Lys

Ile

Asn

Asp

Tyr

Glu

165

Ile

Gly

Ala

Ser

sSer

Ile

Ala

Thr

70

Ala

Glu

Ala

Lys

val

150

Gly

val

val

Arg

Asn

Leu

Thr

Glin

55

Gly

Tyr

Gln

Gly

His

135

Ala

Lys

Asn

Arg

val
215

val

Gln

Gly

40

val

Lys

Lys

GIn

Ile

120

Phe

Lys

Lys

val

His

200

Asn

Glu

val

25

Ser

Gly

Ala

Ala

Ile

105

Pro

ASp

His

Gly

Pro

185

Phe

Ser

Tyr

10

Leu

Ser

Ala

Glu

Asn

80

Lys

Trp

Gin

Ala

Ala

170

Glin

Ala

val

Pro

Asp

Ser

ASp

Ala

75

val

ASp

Thr

val

Phe

Lys

Ser

Ala

Ley

Gly

val

60

Leu

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

Ley

205

Gly

Pro

Ile

Lys

Ser

His

110

Ala

val

Phe

Thr

Thr

190

Ala

Tyr

Pro

15

Leu

Tyr

Trp

Lys

Asp

95

Leu

TYr

Asp

Arg

Ala

175

Tyr

val

Ile

Ala

Asn

Tyr

Tyr

80

Ala

Asp

Ile

Leu

Glu

160

Ser

Asn

Glu

Asn



225

230

CX2-025_8T25

235

Thr Glu ITe Ser Asp Phe val Pro GlIn Glu Thr Gln Asn Lys Trp Trp
4

240

Ser Leu val Pro Leu Gly Arg Gly Gly ggg Thr Ala Glu Leu val Gly

245

255

Ala Tyr Leu Phe teu Ala Ser Asp éég Gly Ser Tyr Ala ggg Gly thr

260

Asp ITe Ile val Asp Gly Gly Tyr Thr Leu Pro
27 280

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

<220>
<223> ADH

<400> 133
atgaaagcca

133
DNA

ccggaaccgg
gatgatttca
ggtcatgaag
ggcaccaatg
ggcctggaga
gctccggggg
ggcgatttag
gcaatcaaac
ggtggcctgy
gccttggacg
gtcctgtctg
gctttggtgt
ggcgtgggct
ggtttcttce
gaactgatcg
ttetetttog

cgtgcggtag

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

<220>

134
348
PRT

1047

Artificial Sequence

from Rhodococcus erythropolis

ttcagtacac
gccegggega
ttatgtctet
gtgctggtaa
tggttgtgta
actattgctc
ctttggcaga
accctgttaa
gcteectgee
gccacgtggce
tttctgecga
ataaagatgc
tggattttgt
ctgacgtcac
agagtcctta
aattgatcga
ataatggtgc
tecgteecggg

tcgtatcggt
agtactgctg
gccggaagaa
agttgccgea
cggcccatgg
ccgtgcgeag
atttatgatt
aactgttccg
gaaactgcge
tatccaacty
taaactggaa
agcggagaat
gggctatcag
cattgttggt
tgaggcatcy
tctggegeat
agaggcctat

cctgtaa

Artificial sequence

gcggaaccag
gaagtcacgg
cagtacacct
gttggcgaag
ggttotggca
gaactgggta
gtcgactcac
ttgactgatg
ggcggctett
ctgcgtcatt
ctggctacca
gtgcgtaaaa
cctaccattg
atcggtgatg
gttacggtac
gctggtattt
cgtcgectgg

aactgactga
cagctggegt
acggectgece
gtgttgaagg
actgttggca
ttaacccgcece
cacgtcattt
cgggectgac
atgcagtagt
tatctgetge
aagtcggege
ttactggtag
acaccgecat
gccaggcaca
cttattgggg
tcgacattge

ctgcgggeac

Page 108

aatcccgaag
gtgccattec
gctgacectg
gttggatatt
ttgcagtcag
tggtctgggt
ggtcccgatt
cccataccat
gatcggtacg
aacggtgatc
acatgaagta
ccaaggtgcea
ggcagtggcyg
tgcgaaagtt
cgctcgtaat
cgttgagacc

actgtcaggc

60
120
180
240
300
360
420
480
540
6060
660
720
780
840
900
960

1020
1047



<223> ADH from
<400> 134

Met Lys Ala Ile

1

Glu

Thr

Glu

Ala

65

Gly

His

Gly

Met

Pro

145

Ala

val

His

Leu

Lys

225

Ala

Ile

Ala

Glu

50

Gly

Thr

Cys

Ile

Ile

130

val

Ile

ITe

Leu

Glu

210

Asp

Leu

Pro

Ala

35

GIn

Lys

Asnh

Ser

Asn

115

val

Lys

Lys

Gly

Ser

195

L.eu

Ala

val

Lys

20

Gly

Tyr

val

val

Gln

100

Pro

ASD

Thr

Arg

Thr

180

Ala

Ala

Ala

Leu

Rhodococcus

Gin
5
Pro
va'l
Thr
Ala
val
85
Gly
Pro
Ser
val
Ser
165
Gly
Ala

Thr

Glu

245

Tyt

Glu

cys

Tyr

Ala

70

val

Leu

Gly

Pro

Pro

150

Leu

Gly

Thr

Lys

Asn

230

Phe

Thr

Pro

His

Gly

55

val

Tyr

Glu

Leu

Pro

Leu

val

val

215

val

val

erythropolis

CX2-025_58725

Arg Ile Gly Ala Glu
10

Gly

ser

40

Leu

Gly

Gly

Asn

Gly

His

Thr

Lys

Gly

Ile

200

Gly

Arg

Gly

Pro

25

Asp

Pro

Glu

Pro

Tyr

105

Ala

Leu

ASp

Leu

His

185

Ala

Ala

Lys

Tyr

Gly

ASp

Leu

Gly

Trp

90

Cys

Pro

val

Ala

Arg

val

Leu

His

Ile

Gln
250

Glu

Phe

Thr

val

75

Gly

Ser

Gly

Pro

Gly

Ala

AsSp

Glu

Thr

235

Pro

val

Ile

Leu

60

Glu

Cys

Arg

Ala

ITe

140

Leu

Gly

Ile

va'l

val

220

Gly

Thr

Page 109

Pro

Leu

Met

45

Gly

Gly

Gly

Ala

Leu

125

Gly

Thr

Ser

Gln

Ser

205

val

Ser

ITe

Glu

Leu

30

Ser

His

Leu

AsSn

Gln

110

Ala

Asp

Pro

Tyr

Leu

190

Ala

Leu

Gln

Asp

Leu

15

Glu

Leuy

Glu

ASp

Cys

95

Glu

Glu

Leu

Tyr

Ala

175

Leu

Asp

Ser

Gly

Thr
255

Thr

val

Pro

Gly

Ile

80

Trp

Leu

phe

ASp

His

160

val

Arg

Lys

ASp

Ala

240

Ala



Met Ala val

Gln
275

Asp Gly

Ala ser val

290

teu Ile

305

Asp

phe Ser Leu

Thr Leu Ser

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

<220>
<223>

<400> 135
atgaccacgg

135
1047
DNA

gtggtagatg
aaaaatgacg
gaagatattg
aaagtggtcc
ttactgatcc
gcagacaccyg
gatatgaaag
tcgtgtcagg
gcgtgggact
ccaggcttcg
agcagtgcga
agcggcecgt
cctgaatgeg
ctggacattc
ggcagcggct
aacttgctgg

ttgctggaag

Ala
260

Gly
Ala His
val

Thr

Lteu Ala

val

Ala

Pro Tyr

His

Gly

Lys
280

295

Ala

310

AsSh
325

ASp

Arg

aaaaaaccgt
acctgctgaa
gtttgctgaa
cggcaccaaa
tgcatatcge
cggcggtaaa
tggaaaaagt
ataccagcett
cgaatgctgt
tcttggaaga
tttttggtee
ttattgcgaa
ttatcgacgt
ccggtcageg
tgaacgaaga
cgaccttect
gctteccagtt

tgcaaagcaa

Gly

Ala

Ala

val

Artificial Sequence

agtgttcgtg
aactggttac
gaagttcaag
cgcecttegat
gtceceggtc
cggtaccaaa
ggttattact
cgtggttaac
gtccgettat
aaaccagagce
gcagctgttce
cctggtgteg
ccgtgacgtt
cctgtttctyg
atttccacag
gactaaaaat
caacaaattc

aagctaa

CX2-025_87125

Ser Asp val Thr Ile
265
val Gly pPhe Phe

Trp Gly Ala Arg

Gly ITe Phe Asp

315

Glu Ala Tyr Arg
330

val val Pro Gly
345

YGL ADH from Saccharomyces cervisiae

tcaggcgega
aaagtaattyg
tccaacccga
aaagtattcc
catttcaaca
tctattttgg
tcatctgttg
gaagaatcct
tgcggttcta
agcattaaat
gccgactect
tataaattag
tCccaaagctc
tgcgaggata
ctgaagggca
tgttgcaaat

cgcgactgea

val

Gin Ser

285

Asn Glu Leu

300

I1e Ala val

Arg Leu Ala

Leu

ccggttttat
gttccggteg
atctgagcat
agaaacatgg
ctaccgattt
aagcaattaa
ccgegttgge
ggaataaaga
aaaaattcgce
ttactctgte
tgcgcaatgg
gggataactt
atctgctgge
tgttctgtte
agatcgcaac
gcgacaatcg

ttgtcgatac

Page 110

ITe Gly

Tyr Glu

ITe Glu

Glu Thr
320

Ala Gly
335

tgctctgeac
ttctcaggaa
ggaaattgtg
taaagaaatt
cgaaaaagac
gaactatgcc
ctctecgggt
cacctgggaa
agagaaaacg
cacgattaac
tattaactct
ctacaattat
atttgagaaa
ccaggaagec
gggcgaacct
taaaactaaa

tgcgtcccag

60
120
180
240
300
360
420
480
540
6060
660
720
780
840
900
960

1020
1047



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

<220>
<223>

<400>
Met Thr Thr Glu

1

Ile

Ile

Phe

Ala

65

Lys

Phe

Leu

Ile

Thr

145

Ser

Ala

Lys

L.eu

Ala

Gly

Pro

val

Glu

Glu

Thr

130

Ser

Cys

Glu

phe

phe
210

136
348
PRT

Artificial Ssequence

CX2-025_57125

YGL ADH from Saccharomyces cervisiae

136

Leu

Ser

35

Ser

Asn

val

Lys

Ala

115

Ser

Phe

Glin

LyS

Thr

195

Ala

His

20

Gly

Asn

Ala

Leu

ASp

100

Ile

Ser

val

Ala

Thr

180

l.eu

ASp

Lys
5
val
Arg
Pro
phe
His
85
l.eu
Lys
val
val
ASH
165
Ala

Ser

ser

Thr

val

ser

Asn

ASp

70

Ile

Leu

AsSn

Ala

Asn

150

Ala

Trp

Thr

Leu

val val phe

ASp

Gin

Leu

55

Lys

Ala

Ile

Tyr

Ala

135

Glu

val

ASp

Ile

ASp

Glu

40

ser

val

ser

Pro

Ala

120

Leu

Glu

ser

Phe

AsSn

200

ASN

Leu

25

Lys

Met

pPhe

Pro

Ala

105

Ala

Ala

Ser

Ala

L.eu

185

Pro

Gly

val

10

Leu

Asn

Glu

Gln

val

90

val

Asp

Ser

Trp

Tyr

170

Glu

Gly

Ile

ser

Lys

ASp

Ile

Lys

His

Asn

Thr

Pro

Asn

155

Cys

Glu

Phe

ASh

Gly

Thr

Gly

val

60

His

Phe

Gly

val

Gly

Lys

Gly

Asn

val

Ser
220

Page 111

Ala

Gly

L.eu

43

Glu

Gly

Asn

Thr

AsSp

ASp

Ser

Gln

rhe

205

Ser

Thr

ASp

Lys

Thr

Lys

110

Lys

Met

Thr

Lys

Ser

190

Gly

Ser

Gly

15

Lys

Lys

Ile

Glu

Thr

95

Ser

val

Lys

Trp

Lys

175

Ser

Pro

Ala

Phe

val

Lys

Ala

Ile

80

Asp

Ile

val

ASp

Glu

160

Phe

Glin

Ile



Ile Ala

225

Asn

Ser Gly Pro

Ala Phe Glu

Phe
275

Asp Met

Glin
290

Pro Leu

Thr
305

Phe Leu

Asn Leu Leu

Thr Ala ser

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

<220>
<223>

<400> 137
atgtertttc

137
939
DRA

atcatcggea
agtctggttg
gcggagattt
cgtaacgcga
gcggacggtc
ttacattccc
gatatggagc
gtggaagacc
gagttctctc
gatatcctyg
gacagccaac
gcccagatca

aagcctcage

Leu val

Ser

Tyr Lys

230

Ile
245

Phe

Lys Pro

260

Cys Ser

Lys Gly

Thr Lys

Asp

Glu

Glin

Lys

Asn

val Arg

Cys Ala

Ala
280

Glu

Ile Ala

295

Cys Cys

310

Phe
325

Gly

Gln
340

Leu

accaacagtt
ctggtacacg
aacaaatcgt
atcgcaccta
trtttctgac
tggatttagc
cgtttgtttc
agttatacaa
tgcaacgtat
cgttcctgea
tggaagcata
cattttttga
tcctgegetyg
gcattagcga

GIn

Leu

Phe Asn

Glu val

Artificial Sequence

tttcacactg
ttggtataaa
gtatgcgttyg
cccggaagrg
ggataaatat
attgaagaaa
gaaggaagtg
aagtggtaaa
cctgaaagtc
aaaccaaaca
ttcteegety
gtacgtcaaa
ggtcactaaa

tgctcagaac

Asp

Gly

Leu

Thr

Lys

Lys

Glin
345

CX2-025._8725

Leu Gly Asp Asn

235

val ser
250

Gin Arg

Asp Iie

Gly Glu

cys
315

Phe
330

Arg

ser Lys

YDL ADH from Saccharomyces cervisiae

aacaacggca
aatgaagaaa
aaactgcegg
ggtaaagcac
tctcecgeaga
atgggtacag
aatggcttaa
gctaaaaaca
gctgaagtta
ccaggcattt
ggceegetge
gaattgagcg
cgcggrgtge
ctgttttcct

Phe Tyr

Lys Ala

Phe Leu

270

Leu

Leu Asn Gluy

285

Pro Ser

300

Gly

Asn Arg Lys

Asp Cys Ile

Ser

ataaaatccce
ctgacgcegac
ggattatcca
tgtcecctgac
ttaaaatgag
attatgttga
gcttagaaga
tcgoggttte
aacctcaggt
ataaattctg
agaagaaaac
aaaaatacat
tgccagttac

tcgacctgac

Page 112

Asn Tyr

240

Leu
255

Leu

Cys Glu

Glu Phe

Gly Ser

Thr Lys

320

val

ASp
335

ggcgattgee
cttctccaat
catcgacgec
cgaaaagcct
tgactceccct
tttatatcty
ggcttggaaa
caatttcgca
caaccagatt
tcaggagcac
cgcgecaggat
Caaatccgag

cacctcttca

agcggaagag

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



CX2-025_ST25
gttgataaaa tcacggagct gggtctggaa catgaaccgc tgcgectgta ctggaataaa 900
ttgtatggca aatataacta cgccgceccag 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 Asn Gly Asn Lys Ile
1 5 10 15

Pro Ala Ile %éa ITe I1e Gly Thr ggy Thr Arg Trp Tyr Lys Asn Glu
30

Glu Thr ggp Ala Thr Phe Ser Asn ser teu val Glu GlIn ITe val Tyr
40 45

Ala Leu Lys Leu Pro Gly Ile ITe His ITe 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 S%r Ser Pro Gln Ile Lys Met
85 95

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 Leu Leu His Ser Pro pPhe val Ser Lys
115 120 125

Glu val Asn Gly Leu Ser Leu Glu Glu Ala Trp Lys Asp Met Glu Gln
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 teu Lys val Ala Glu val Lys Pro Gln
165 170 175

val Asn GIn Ile Glu Phe Ser Pro Phe Leu GIn Asn GlIn Thr Pro Gly
180 185 190

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

Page 113



Leu
210

Pro Gly

Phe pPhe Glu

225

Ala GIn 1le

Thr Thr Ser

Ser Phe Asp

Glu His

290

Leu

Tyr Asn

305

Tyr

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

<220>
<223>

<400> 139
atgceggeaa

139
939
DNA

cctgtectgg
gcggecgetga
gaagtcggcce
aaactgtggyg
ctgggtctgy
cgtgtaactyg
gataccaaag
ggtaagacca
gaatcgccaa
ccgcaggatg
ccattecgget
aagcacggceg
gtattggcca
ccagaggatg

gttgacatga

Pro

Tyr

Ile

Ser

260

Leu

Glu

Ala

Artificial

Leu

val

Leu

245

LysS

Thr

Pro

Ala

Ccgttaaaaaa
ggttcggcac
aagcggggta
gtgcgatcaa
gcaccgaaca
actatgtgga
acggtaacgt
agtggaattt
aagcegtegy
ataacaaggt
aattaatcgc
ccgctaacgce
tcgaaccggce
agtccgtaaa
atttcaaaac

aatggggctc

Gln

Lys

230

Arg

Pro

Ala

Leu

Glin
310

Lys

215

Glu

Trp

Gin

Glu

Arg

295

Lys

Sequence

LyS

Leu

val

Arg

Glu

280

Leu

val

cagcagtgcet
ctggcgetct
ccgtcatate
ggactccggt
acgcgatcca
cctgtatctg
cctgtgeate
tattaaaacc
tgtgtccaat
cgttccagea
cttttgtaaa
cecegetgetg
gcaactgatt
tccggagegt
catctctaac

atttccgatt

CX2-025_5725

Thr Ala Gln

Ser Glu Lys
235

Thr Lys Arg
250

Ile Ser Asp
265

val Asp Lys

Tyr Trp Asn

YPR ADH from Saccharomyces cervisiae

accttaaaat
gtcgataaca
gatgctgegg
gttcctegtg
gaagcagccc
atgcactgge
ccgaccctygg
tgggaactga
ttttccatca
accaatcaga
gaaaaaggca
aaagaacagg
atcagctggt
atcgtgtcga
ctgagcaaag

tttcaataa

AsSp

Asp
220

Ser

Tyr Ile Lys

Gly val Leu

Ala GlIn Asn

270

Thr
285

Ile Glu

Lys Leu Tyr

taaacacagg
acggctatca
ccatctatet
aagaaattrt
tgaacaaatc
cggtcectet
aagatggcac
tgcaggaatt
acaatatcaa
tcgagattca
ttgtggtcga
cgattatcga
cgattcagceg
actttaagat

tgcacggtac

Page 114

GIn Pro

Glu
240

Ser

Pro val

255

Leu Phe

Leu Gly

Gly Lys

tgcgageatt
tagtgtaatt
gaatgaagaa
tattaccacc
tctgaaacgt
gaaaacagac
cgtggacatc
gccgaaaact
agaactgctyg
tecegttgetg
agcatatagce
tatggccaaa
cggttatgtg
ttttaccctg

caaacgtgtc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
939



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

<220>
<223>

<400>

140
312
PRT

Artificial Sequence

CX2-025_5725

YPR ADH from Saccharomyces cervisiae

140

Met Pro Ala Thr

1

Gly

Asn

His

Ala

65

Lys

Ser

Trp

Cys

Lys

Gln

Ccys

Ala

Asn

Ile

50

Ile

Leu

Leu

Pro

Ile

130

Asn

Lys

Glu

Ile

Lys
210

Ser

Gly

35

Asp

Lys

Trp

Lys

val

115

Pro

Phe

Thr

Leu

Glu

195

Glu

1le

20

Tyr

Ala

ASpP

Gly

Arg

Pro

Thr

Ile

Lys

Leu

180

Ile

Lys

Leu

Pro

His

Ala

Ser

Thr

85

Leu

Leu

Leu

Lys

Ala

165

Glu

His

Gly

Lys

val

ser

Ala

Gly

70

Glu

Gly

Lys

Glu

Thr

150

val

Ser

Pro

Ile

Ash

Leu

val

Ile

55

val

Gin

Leu

Thr

Trp

Gly

Pro

Leu

val
215

Ser

Gly

Ile

40

Tyr

Pro

Arg

Asp

Gly

Glu

val

Asn

Leu

200

val

Ser

Phe

25

Ala

Leu

Arg

Asp

Tyr

105

Arg

Thr

Leu

Ser

Asn

185

Pro

Glu

Ala

10

Gly

Ala

Asn

Glu

Pro

20

val

val

val

Met

Asn

170

Lys

Gln

Ala

Thr

Thr

Leu

Glu

Glu

75

Glu

ASp

Thr

Asp

Gln

155

Phe

val

Asp

Tyr

Leu

Trp

Lys

Glu

60

Tle

Ala

Leu

AsSp

Ile

140

Glu

Ser

val

Glu

ser
220

Page 115

Lys

Arg

Ala

45

Glu

Phe

Ala

Tyr

Gly

ASp

Leu

ITe

Pro

Leu

205

Pro

Leu

Ser

30

Gly

val

Tle

Leu

Leu

110

AsSh

Thr

Pro

ASnh

Ala

190

Ite

pPhe

Asn

15

val

Tyr

Gly

Thr

Asn

95

Met

val

Lys

Lys

Asn

175

Thr

Ala

Gly

Thr

ASp

Arg

Arg

Thr

80

Lys

His

Leu

Thr

160

Asn

Phe

Ser



Ala Ala

225

AsSn

Lys His Gly

Arg Gly Tyr

Phe
275

Ser Asn

ser Asn Leu

290

Trp ser

305

Gly

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

<220>
<223> GRE

<400> 141
atgtctgtgt

141
1029
DNA

ctgaaagaag
accgaagcct
ctggatgect
accgecgtece
gtaaacggtg
cgcgtggttc
agcctgacct
ccggtgaacg
gaagaaaacc
ggtccgeaga
aactctetga
gacgtccgtg
cagcgcctga
gaagactttc
cataatactc
ttcegtaatc

cgcatttaa

Pro Leu

[eu

Lys

230

Glu
245

val

val val

260

Lys Ile

Ser

LYS

pPhe Pro

Pro

Leu

Phe

val

Ile

Ala GIn

Ala Lys

Thr Leu

280

His
295

Phe Gin

310

Artificial Sequence

Gly Thr

CX2-025_5T25

Glu GIn Ala Ile Ile

235

Ile Ile
250

Leu

Ser val Asn

265

Pro Glu Asp

Lys Arg

ADH from Saccharomyces cervisiae

tcgtgtcagg
attacaaagt
tcggtaacaa
tcgatcatgt
cgrtrigret
tcaaaggtat
tgacttcatc
tcaacgaaga
ctrattgcyg
gtgatagcgt
tgttcgataa
tgcatctgag
acgttgcgaa
tcgtgtcgga
cagtactgaa
tgggcgcecac

tgaaagagac

cgcgaatggt
aattggrttce
cccgaaattt
attccagaaa
cgatattacc
tttgcacagt
ttacgccgeg
atcctggaat
ttctaaaaaa
gaaatttgag
agatgttaaa
ccctgaagat
agctcatctg
ggcacgtttc
gggcaatatc
cctggacaat

tattgacgat

tttattgcte
gcacgttcec
agcatggaag
catggtaaag
gattccgaac
attaagaaat
gtatttgata
ccggegaccet
ttcgcagaga
ctgacagcgg
aaacacttga
aaaattccgg
gttgcatttce
acgatgcagg
ccggteggea
aaaaaaagca

actgcgtcec

Asp
ser Trp
Glu

Pro

Phe
285

Asp

val val

300

agcacatcgt
aggaaaaagc
tggtgcctga
atattaaaat
gtgacttact
atgccgcaga
tggcgaagga
gggaatcgtg
aagcagcgtg
tcaacccagt
acaccagctg
aactgtttgg
agaaacgtga
acgttctgga
agcctggeag
aaaaattgct

agatcctgaa

page 116

Ser Ile
Arg Ile
270

Lys Thr

Asp Met

Met Ala Lys

240

GIn
255

val

ile

Lys

agatctgctyg
tgaaaatttg
tattagcaaa
cgtcctgeat
gatcccggcy
cagcgtggaa
aaacgataag
tcagagtgat
ggaattcttyg
ttacgttttt
cgaactggtg
cggttacatc
aacaatcggt
cattctgaac
cggegecacce
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>

142
342
PRT

Artificial Sequence

CX2~025..ST25

GRE ADH from Saccharomyces cervisiae

142

Met Ser val
1

val

Ser

Lys

ASp

65

Thr

Leu

Lys

Ala

Asnh

145

Pro

Trp

Ala

val

Asp

Gln

Phe

50

His

Ala

Ile

Tyr

Ala

130

Glu

val

Glu

val

Lys
210

Leu

Glu

35

Ser

val

Ser

Pro

Ala

115

val

Glu

Asn

Phe

Asn

195

Lys

Phe

Ley

20

Lys

Met

Phe

Pro

Ala

100

Ala

Phe

Ser

Ala

L.eu

180

Pro

His

val

5

Leu

Ala

Glu

Gln

Phe

85

val

Asp

Asp

Trp

Tyr

165

Glu

val

Leu

Ser Gly Ala Asn

Lys

Glu

val

LysS

70

Ccys

Asn

Ser

Met

Ash

150

Cys

Glu

Tyr

Asn

Glu

Ash

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

Arg

Glu

Thr

Lys

Cys

Gly

10

Lys

Glu

Ile

Asp

Thr

90

Gly

val

Asn

Trp

Pro

Glu

Phe

val

Ala

ser

Ile

75

Asp

Ile

val

ASp

Phe

val

GlIn

Leu

Ile

Ile

Phe

Lys

60

Lys

Ser

l.eu

Leu

Lys

140

Ser

Ala

Lys

Met

val
220

page 117

Ala

Gly

Gly

45

Leu

Ile

Glu

His

Thr

125

Ser

cys

Gly

Phe

Phe

205

ASnh

G1In

Ser

30

Asn

ASp

val

Arg

ser

110

Ser

Leu

Glin

Lys

Glu

190

Asp

ser

His

15

Ala

Asn

Ala

Leu

ASp

95

Ile

ser

Thr

ser

Ala

175

Leu

Lys

Leu

ITe

Arg

Pro

Phe

His

80

Leu

Lys

Tyr

Phe

Asp

Ala

Thr

Asp

Met



His

225

ASp

Glu

GIn

Asn

Lys

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

Leu Ser

val Arg
Ile

Thr

val
275

ASD

Ile
290

Pro
Ala Thr
Arg Asn

Phe Glu

143
1041
DNA

<220>

<223>
<400>

143

atgaaggcac

ccggageegg
gacatcgcgg

ggccacgagg
ggcgacgegg
ggcaaggaga
CgtCngggt

gacgggctcg
gcgatcaage

ggtggtctceyg
gcecctggacy

gtgctgtegg
gaggcegtgt
gccgtcgagy

Pro

Asp

Gly

260

Leu

va’l

Leu

Leu

Glu

val

245

Glin

ASp

Gly

Asp

Lys

Arg

tgcagtaccyg
gcceeggeea
tgatgagctyg
gcgteggeac
tcgeegtgta
actactgect
ccatggecga
acccggtegce
ggtecgctgec
gccacgtege
tcagcgagga
acgcgaaggc
tcgacttegt

gcgatgtcac

CX2~025_ST125

Asp Lys Ile

Ala Lys Ala His

val
265

Arg Leu Ile

Ile Asn Glu

280

Leu

Pro Ser

295

Lys Gly

Asn Ser

310

Lys Lys

Glu Thr Ile Asp

Ile

Artificial Sequence

caccatcgge
ggtgctgttg
gcccgecgag
cgtggccgeg
cgggcectyg
gcgcgecgac
gtacctgety
ggcggtgecg
caagctggtc
catccagetg
gaagctgegce
cgcggacgeg
cggcgtggeyg
cctggtcggce

Leu
250
Ser
Asp

Gly

Lys

ADH from Streptomycel coelicolor

Pro Glu Leu Phe

235

val

Glu

Phe

Ala

315

Thr

gceceegeecg
aaggtgaccy
ggctteecgt
ctcggegeceg
ggctgeggea
gagctgggca
atcgacgacc
ctcaccgacyg
ccecggeteca
ctgcgegecec
ctcgeeegtyg
gtgcgcgaga
cccaccgtge

atcggcggeg

Gly

Ala pPhe Gln

Phe
270

Ala Arg

val
285

Pro Leu

Thr His Asn

300

Leu Leu Gly

Ala Ser Gln

aggtcgtcac
cggccggagt
acgagctgece
gggtgacggg
cctgegecaa
tcegtecgec
cccggeacct
ccggactgac
ccgeggtggt
tgacgtccge
cggtgggege
tcaccggegg
agaccgecgg

gatcgctgece

Page 118

Ile

Tyr
Y 240

LyS
255

Arg

Thr Met

Lys Gly

Thr Leu

Phe

cgtcecggac
ctgccactec
gctcaccctc
gctegecgag
gtgcgceggag
ggggctcggg
ggtcecegety
gccgtaccac
catcggeacc
ccgggtggtc
gcacgaggcg
tcteggtgec
agccgtegeg
cgtecggettc

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



ggcatgctge cgttcgaggt gtcggtcaac gecccctact ggggeagecg cagegagetg
accgaggtgc tgaacctggce ccgctceggt gecgtgtcgg tgcacaccga gacgtactec

ctggacgacg cccegetege ctacgagegg ctgcacgagg geagggtcaa cggecgegeg

CX2-025._57125

gtgatcctgc cccacggetg a

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

144
346
PRT
artificial Seqguence

<220>
<223>

<400>

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

ey

130

val

ITe

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
vai
Pro
Ala
Ala
85
Gly
Pro
Asp
val
Ser

165

Gly

Tyr

Glu

Cys

Tyr

Ala

70

val

Lys

Gly

Pro

Pro

150

Leu

Gly

Arg

Pro

His

Glu

55

Leu

Tyr

Glu

Leu

Pro

Leu

Thr

Gly

Ser

40

Leu

Gly

Gly

Ash

Gly

His

Thr

Lys

Gly

Ile

Pro

25

Asp

Pro

Ala

Pro

Tyr

Arg

Leu

ASp

Leu

His
185

ADH from Streptomycel coelicolor
144

Gly

io

Gly

Ile

Leu

Gly

Trp

90

Cys

Pro

val

Ala

val

170

val

Ala

Gin

Ala

Thr

val

75

Gly

Leu

Gly

Pro

Pro

Ala

Pro

val

val

Leu

60

Thr

cys

Arg

Ser

Leu

140

Leu

Gly

Ile

page 119

pPro

Leu

Met

45

Gly

Gly

Gly

Ala

Met

125

ASD

Thr

Ser

Glin

Glu
Leu

30

sSer

Leu

Thr

ASp

110

Ala

Gly

Pro

Thr

Leu
190

val

15

Lys

Trp

Glu

Ala

Glu

Leu

Tyr

Ala

175

Leu

val

val

Pro

Gly

Glu

80

Ala

Leu

Tyr

ASP

His

160

val

Arg



Ala Leu

195

Leu Arg

210

Lys

Ala val

Gly Ala val

Gly Ser

G1
Y 275

val Asn

290

Asn Ala

305

leu

Leu Asp

Asnh Gly Arg

145
1032
DNA

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

<220>
<223> ADH

<400> 145
atggcaaaga

aacggcttig
ggcactgcic
cctggtegtt
gttattaaag
tatgatgagg
gctacgeett
aaacctaacg
aaggctaaaa

aaaacggaag

Thr

Leu

Ala

Ala

AsSp

Ser Ala

Ala

Arg

Ala Asp

Arg

Ala

Ala

val
200

val

val
215

Gly

val Arg

230

Phe Asp

245

Ala Ala

260

Leu Pro

Pro

Tyr

Arg ser

Phe

val

val

Trp

Gly

val Gly

Glu Gly

Phe
280

Gly
Ser

Gly

Ala val

310

Ala Pro

325

Ala val

340

Leu

Ile

Ala Tyr

Leu Pro

Artificial Sequence

CX2-025_5T25

Ala Leu Asp

Ala His Glu

The
235

Glu Ile

Ala
250

val Pro

Asp val Thr

265

Gly Met Leu

Arg Ser Glu

His
315

Ser val

Glu Arg Leu

His
345

Gly

from Sporobolomyces salmonicolor

tcgacaacgce
tcgctageca
gctctgecte
tcgagactgce
gcgeggeagg
tggtaactcc
ccgtgaaacg
tcgaaggtat
ccctgectga

cggaactgge

agttctgecg
tgtggtcgaa
caaactggcg
cgttgttgaa
tgtegeccac
tgcgatcggt
ttttgtgcty
ttatctggat
atctgatccg

tgcctggaaa

gagggtrctc
caactgctgg
aacctgcaga
gacatgctga
atcgegteeg
ggcacgctga
accagcagca
gagaagagct
cagaaaagcc

ttcatggacg

val ser Glu

205

Ala val

220

Leu

Gly Gly Leu

Thr val Gin

Leu val Gly

Phe Glu

285

Pro

Ley Thr Glu

300

Thr Glu Thr

His Glu Gly

tggtgctggt
aacacggcta
aacgttggga
agcagggtgce
tggtcagctt
atgcectgeg
ctgtttctge
ggaacctgga
tgtgggtcta

aaaacaaacc

Page 120

Glu Lys

Ser

ASp

Ala
240

Gly

Thr Ala

255

Ile Gly

val ser
val

lLeu

Ser
320

Tyr

Arg val

335

caccggegeg
taaggtgegc
cgccaaatac
atatgatgaa
ttctaacaaa
tgccgcaget
actgattcca
aagcattgat
cgcegeaage

gcactttact

60
120
180
240
300
360
420
480
540
600



ctgaatgcceg
ggttccacrt
ctgatgccge
ctggttetge
aacaccgttc
ccggatcagg
tceetgggcee
gagaccgect
<210>
<211>
<212>
<213>

<220>
<223>

<400>

146
343
PRT

146

met Ala Lys
1

val Thr Gly

His
35

Leu Glu

Ala
50

L.eu Asn

Glu Thr Ala

65

val Ile Lys

Phe Ser Asn

Ala
115

Leu Asn

val Leu Thr

130

Glu Ile

145

Gly

ttctgccaaa
ccggetggat
cgcagtacta
cgcaaatcga
tggcgacctt
gccaggatct
gceetggetg

aa

Ile

Ala
20

Asn
Gly Tyr
Leu Gin
val

val

Ala
85

Gly
Lys Tyr
Leu Arg
Ser

Ser

Tyr Leu

Gly

Lys

Lys

Glu

70

Ala

Asp

Ala

Thr

ctacactatc
gatgtctctg
tgtctctgea
acgcegtegt
ccgtaaactg
gtccaaattt

gcgtageatc

Artificial sequence

Asp Asn Ala val Leu
5

pPhe val

val Arg

40

Arg
55

Trp
Asp Met
Gly val
val

Glu

Ala
120

Ala

val
135

Ser

Glu Lys

CX2-025_.5T25

ggtaccattt
ttcaatggceg
gttgatatcg
gtttacggca
tatcecgtcca
gataccgccec

gaggaatcta

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 Ile

Ser AsSn

Trp
155

ttgacccaga
aagtatctcc
gtctgctgca
ccgcaggcac
agacgttccc
cgagcctgga

tcaaagatct

Gly Ser teu

Glu
30

val val

Ser Ala

45

Arg

Tyr Pro

60

Gly

Gly Ala Tyr

Ala Ser val

Ala Ile Gly

110

val
125

ser Lys

Pro
140

Lys Pro

Leu Glu Ser

Page 121

aacccaatcc
ggcactggeg
cctgggttgt
ctttgattgg
ggctgacttt

gattctgaaa

ggtgggttcc

val
15

Leu
GIn Leu
Ser Lys
Arg Phe

Glu
80

Asp

va'l
95

Ser

Gly Thr

Arg Phe

Asn val

Ile Asp

160

660
720
780
840
900
960
1020
1032



Lys

Tyr

ASp

Thr

Gly

Leu

His

Gly

Lys

Gln

305

Ser

Leu

Ala

Ala

Glu

Ile

210

Trp

Met

Leu

Thr

Leu

290

ASp

Leu

val

<210>
<211>

<212>
<213>

<220>

<223>

<400>
atgtctattc

Lys

Ala

Asn

195

Gly

Met

Pro

Gly

Ala

275

Tyr

Leu

Gly

Gly

147
1050

DNA - " v
Artificial Sequence

147

tacaaacaga

tctggtgtgt

atgccactgg

Thr

Ser

180

Lys

Thr

Met

Pro

Cys

260

Gly

Pro

Ser

Arg

Ser
340

cggaaatgca
ttccggttec
gccacacgga

tgggtggeca

Leu

165

Lys

Pro

Ile

Ser

Gin

245

Leu

Thr

Ser

Lys

Pro

325

Glu

Pro

Thr

His

Phe

Leu

230

Tyr

val

Phe

Lys

Phe

310

Gly

Thr

Glu

Glu

Phe

ASp

215

Phe

Tyr

Leu

Asp

Thr

295

AsSp

Trp

Ala

Ser

Ala

Thr

200

Pro

Asn

val

Pro

Thr

Arg

atgggctcaa
gaaaccgggc
tctgcacgeg
tgagggcgcg

actgagttcg

tgcgagttct

aaattggtga

gtaaacaggc

ccatgetgge

tgacgaaccg

Cx2-025..5T25

Asp Pro Gin
170

Glu Ala

185

Leu

Leu Asn Ala

Glu Thr GIn

val
235

Gly Glu

Ala val

250

ser

Gln Ile

265

Glu

Asn Thr val

Pro Ala Asp

Ala Pro ser

315

ITe Glu

330

Ser

ADH from Aspergillus flavus

gtagcggagce
ccggacgaaa
ctgaaaggtg
ggtgttgtcg
ctgaaatggc

ctgtgcecta

Lys Ser Leu

Ala Trp Lys

val Leu

205

Pro

ser
220

Gly Ser

Ser Pro Ala

Asp Ile Gly

Arg Arg

Ala
285

Leu

Phe
300

Pro Asp

teu Glu Ile

Glu Ser Ile

agaaaggcgg
tcctggtaaa
actggccact
tecgetegtyg
tgaacggtag

acgcgagect

page 122

val
Met
Asn Tyr
Thr

Ser

Ala
240

Leu

Leu
255

Leu

val Tyr

Phe Arg

Gln Gly

Leu Lys

320

ASp
335

tcegetgatt
agtgcgttac
gcctgtgaaa
cgatctggtt
ctgcectggea
gtctggttat

60
120
180
240
300
360



actgtagatg
ccgaaaaacy
aagggcctga
ggtggtctygg
attgatggcg
gactttacca
ggcgcgeatyg
tatgtcagcec
ccggtgttta
caggacggcg
accgctectc
ggtcgctacyg
<210>
<211>
<212>
<213>

<220>
<223>

148
349
PRT

<400> 148
Met Ser Ile
1

Gly Pro Leu

Glu Ile Leu

35

Ala
50

His Leu

Gly His

65

Gly

Thr Glu Phe

ser Cys Leu

Ala
115

Pro Asn

gtactttcca
tgcctctgga
aagaaagcgg
gcteccctgge
gtgaagagaa
aaacgcaaga
cggtaattct
gtggtacggt
acactgtggt
ttgaggcagt
tgcaagatct

ttctggaaat

ADH from Aspergillus

Pro

Ile
20

Tyr
val Lys
Lys Gly
Glu Gly

Ile
85

Glu

Ala
100

Cys

Ser Leu

Glu Met Gln
5

Lys
val
Asp
Ala
70

Gly

Glu

Ser

gcagtatgcc
tgcegtggea
tgttcgtect
gctgcagtac
acaagcgatg
tctggtagea
gctggeggte
ggttgccatt
tcgtatgatt
ggacttcttc
gccgaaaatc

cccggaatga

Artificial Sequence

flav

Gln Ile

Arg Tyr

40

Trp Pro

55

Gly val

Asp His

Phe Cys

Gly Tyr

120

Trp Ala

CX2~025_8T25

attggcaaag
ccggttetot
ggccaaaccg
gcgaaagcta
tgtgaacagc
gatgttaagg
gccgaaaaac
ggtctgeegy
aacattaagg
gcgegeggec
ttcgaactga

us

Gin val

10

Pro val Pro

25

ser Gly val

Leu Pro val

Ala
75

val val

Ala Gly

90

Ley
Ala

Gin

val Asp

ccaccecatge
gcgcgggeat
ttgcgatcgt
tgggtattcg
tgggcgcaga
ccgecaccee
catttcagca
cgggcegeatt
gtagctacgt
tgatcaaagce

tggaacaagg

Ala Glu

Lys Pro

30

His
45

Cys

Lys Met

60

Arg Gly

Lys Trp

Asp Glu

Glin

Gly

Thr

Pro

ASp

Leu

Pro

gagcaagctg
taccgtatac
aggtgegggt
cgtggtggcg
agcctacgtt
tgaaggtctg
ggcggccgaa
cctgegegeg
tggcaaccge
gccgttcaaa

taagattgca

Lys Gly

Pro Asp
Asp Leu
val

Leu

val
80

l.eu

Asn
95

Gly

Leu Cys

110

Thr
125

Gly

pPage 123

Phe

Gin Gln

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



CX2-025._5725
Tyr Ala Ile Gly Lys Ala Thr His Ala Ser Lys Leu Pro Lys Asn val
130 135 140

pPro Leu Asp Ala val Ala Pro val Leu Cys Ala Gly ITe Thr val Tyr
145 150 155 160

Ltys Gly Leu Lys Glu $er Gly val Arg Pro Gly GIn Thr val Ala Ile
165 170 175

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

Ala Met Gly ITe Arg val val Ala Ile Asp Gly Gly Glu Glu Lys Gln
195 200 205

Ala Met Cys Glu Gln 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 pPro Glu Gly Leu
225 230 235 240

Gly Ala His Ala val ITe 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 Gln 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 Gin
325 330 335

Gly Lys Ile Ala Gly Arg Tyr val Leu Glu ITe Pro Glu
340 345

<210> 149
<211> 729
<212> DNA
<213> Artificial Sequence

<220> )
<223> AbH from Cenoccoccus oeni

<400> 149
atgtttgatc gcctgaaggg taaggtggcg atcgtcaccyg gcggtaatag cggtattggt 60

aaggcaatcg cggcagactt catcgccgag ggcgcgaaa%ztagtgattac cggtcegeaac 120
Page 124



caagagaagg
gacgtgagce
aagtttgata
atgtcectgt
attcacttcg
gctggectge
ctgctgacge
tctattcacc
atcgcgatga

tatctggcat

gtcgecagac
aggaggcgga
ttctggttaa
ctgaattcaa
cgctgaacaa
gtggrtttcc
gcgeegegge
caggttggat
cecectatgea

ctgacgagtc

tgcgetggaa
ctggcagaaa
caacgctyge
ttggacccaa
aatgaccgaa
gggcgeagec
gctggaageg
tgataccgat
tcacctggge

cgagtatact

CX2-025_8T725

atcgeecggty
gttatctcca
gtcggeggeyg
tccattaatce
cctggtagea
gattatagcg
ctgcaaatgg
atcgtaccaa
caaccgaaag

acgggcetecy

acattctgrt
aaaccatcga
tgggtaagcec
tgtccggtaa
ttattgacgt
cttccaaagg
gtaaaaagat
aagatatgceg
atattgccaa

aactggcagc

cattcagcag
gaagttcggt
actggcagaa
crrectygggt
aageageocg
tggtacgcgt
ccgtgtaaac
tgagcaggtt
gctggegacg
cgacggcggt

ctgatggca

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

<220>
<223>

<400> 150

Met Phe Asp Arg
1

150
243
PRT

ser Gly Ile Gly

20

val Ile

35

Lys val

Glu Ile Ala

50

Leu

Glu Ala

65

Asp Trp

Lys Phe Asp Ile

Glu
100

Pro Leu Ala

Ser
115

Asn Leu Gly

Glu
130

Thr Pro Gly

Leu

Lys

Thr

Gly

Gin

Leu

85

Met

Asn

Ser

Artificial Sequence

ADH from Oenococcus oeni

LYs Gly Lys

Ala ITe Ala

Gly Asn

40

Arg

ITe
55

ASD Leu

val Ile

Asn Ash

ser Leu Ser

phe

Leu

Ile
135

Ile

val

Ala

25

Gln

Phe

Ser

val

Ala

10

ASp

Glu

Ile

Lys

Gly

90

Phe

His

Ile

Phe

Lys

Gin

Thr

75

val

Asn

Phe

val

Ile

Gly

Glin

60

Ile

Gly

Trp

Ala

Ser Ser Ala

140

Page 125

Thr

Ala

Arg

45

Asp

Glu

Gly

Thr

Ley

125

Ala

Gly
Glu
30

Glin
val
Lys
val
GIn
110

Asn

Gly

Gly
15

Gly
Thr
Ser
Phe
Gly
95

Ser

Lys

Leu

Asn

Ala

Ala

GIn

Gly

80

Lys

Met

Arg

180
240
300
360
420
480
540
600
660
720
729



Phe
Leu Leu
ITe Arg
Pro Lys

Leu

ASp
225

Pro

Thr

val

Ser

Gly Ala

Ala

Asp Tyr

150

Ala
165

Arg

Asn
180

Ser
Met Arg
Pro

Lys

Glu Tyr

Ala

Ite

Glu

ASp

Thr

Ala Leu

Pro

His

val
200

Gln

Ile Ala

215

Thr Gly

230

Leu Met Ala

151
768
DNA

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

<220>
<223>

<400> 151
atgcagggca

cgtcgectyg
cacgcgacyg
gtgacccagg
ctggatgtac
actgaggatt
cacggtctgg
gcgatttgeg
ctgagcaagt
ctgcaccegg
accgctgacg
cgcggeacce
tatgttactg

<210>
<211>

152
256

aaattgcact
cccaagaagg
aaagcgaget
aaaacgactg
tggtgaataa
ttgategeac
ctctgatgaa
gcgaacctgt
ctgttgeeet
gttacattga
aggtaaccge
cggacgaagt

gtactgagct

Artificial Sequence

ggttacgggce
cgcacgtgtt
gcagggtget
gctgcgegte
tgceggeatt
gctgaatgtt
acagaagggt
ggcgerggeg
gcattgtgcg
tacccegetg
gagccgtgta
tgcaggcgeg
ggtaattgat

CX2-025..5T25

Ser Ala Ser
155

Ala
170

Glu Leu

Gly Trp Ile

Ile Ala Met

Lys Leu Ala

Ser Glu Leu

235

ADH from Ralstonia eutropha

ggtgcgtctg
tacttcaccg
ggtctggegg
ctggaacata
gcgatttctc
aacctgaagt
ggcagcatca
tatagcgceta
gagaagggct
ctggcaggca
cgtattggeg
gttctgtacc

ggcggctacy

Lys Gly

Gin Met

Asp Thr

Thr Pro

205

Thr
220

Tyr

Ala Ala

gtatgggtct
acattaacgg
tcgtattect
ttggcgetgt
acaacattga
ccgtgtttct
ttaacgttag
gcaaagcegg
acgccatccg
gcaacgcggg
gtgaaattcc
tggctagega
catgtcat

Page 126

Gly

Gly

ASD

Met

Leu

Asp

Thr

Lys Lys

Ile val

His His

Ala ser

Gly Gly

ggccttcacc
cgcegegggt
gcgtcatgac
tgacggtcye
gacttgtact
gggctgcaaa
ctctatcacce
cgtccgtttt
tgttaacagc
tggcteecty
gctgaaacgt

tgaatccacc

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



<212>
<213>

<220>
<223>

<400>

PRT

Artificial sequence

CX2-025_S725

ADH from Ralstonia eutropha

152

Tet GIn Gly Lys

Leu

Thr

Gly

Asn

65

lLeu

Glu

LYys

Lys

Glu

145

Leu

Arg

Gly

Arg

Asp

Ala

AsSp

Ala

50

AsSp

ASp

Thr

Ser

Gly

Pro

Ser

val

Ser

val

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

gTe Ala Leu val

Arg

Gly

Ala

Arg

val

85

Thr

Leu

Ile

Leu

val

165

Leu

Gly

Gly

Gly

Arg

Ala

val

val

70

AsSn

Glu

Gly

Iie

Ala

150

His

Gly

Gly

Ala
230

Leu

Ala

val

55

Ley

Asn

ASp

Cys

Asn

135

Tyr

Ley

Pro

ser

Glu

215

val

Ala

Gly

40

Phe

Glu

Ala

Phe

Lys

val

ser

His

Gly

Leu

200

Ile

leu

Thr

GlIn

25

His

l.eu

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

Gly

Gly

Thr

His

Gly

75

Ala

Thr

Leu

Ile

Asp

Asp

Lys

Ala

Ala

Glu

Asp

60

Ala

Ile

Leu

Ala

Thr

140

Ala

Lys

Thr

Glu

Arg
220

Leu Ala Ser

235

Page 127

Ser

Arg

Ser

45

val

val

Ser

AsSn

Leuy

125

Ala

Gly

Gly

Pro

val

205

Arg

Asp

Gly

val

30

Glu

Thr

ASD

His

val

110

Met

Ile

val

TYyr

Leu

190

Thr

Gly

Glu

Met

15

TYyr

Leu

Gln

Gly

AsSnh

95

Asn

Lys

cys

Arg

Ala

175

Leu

Ala

Thr

Ser

Gly

Phe

Glin

Glu

Arg

80

Ile

Leu

Gin

Gly

Phe

160

Ile

Ala

Ser

Pro

Thr
240



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

<220>
<223> ADH

<400> 153
atgaaaggct

153
DNA

gcgecaggec
attcatactyg
gcecgttggty
gttgtcgttc
cagcactctyg
ggtgaatttt
ccgetggaag
ctggcggaca
atggcagttyg
ccggrgtgtg
ggcccaattg
atcgetggeyg
actattgcta
tggggttgcy
cgtatggaac
actcacgttt
ccgaaagatc
<210>
<211>
IEN

<220>
<223>

<400>

154
352
PRT

154

245

1056

Artificial Sequence

from Thermoanaerobium

tcgecatget
cgttcgatge
tgtttgaagg
aagttgttga
cagcgattac
gcggeatget
ttcacgttaa
cagcggttat
ttgaactggg
caggcgctaa
tggacgccgce
aatctcagat
gcaacgccga
acgtcaacta
gtatggcaca
gcetgatega
tcecgeggett

tgattaaacc

gagcatcgge
aattgtgege
tgccattgge
ggttggcage
cceggattgg
ggccggetyg
cgacgcagac
gattccggat
cgctacggta
gctgegegge
taagtattat
catgaacctg
catcatggeg
cttcggcgaa
taaaaccatt
tetggtotte
tgataacatc

ggttgtcatc

Artificial Sequence

ADH from Thermoanaerobium

CX2-025_5T25
Tyr val Thr Gly Thr Glu Leu val ITe Asp Gly Gly Tyr Ala Cys His

250

brockii

aaagtgggtt
cctctggeag
gagcgtcaca
gaagtgaagg
cgcaccageg
aaattcagca
atgaatctgg
atgatgacca
gccgtactgg
gcaggtcgta
ggtgcaacgg
acggaaggta
accgcagtta
ggtgaggtcc
aaaggtggcec
tacaaacgcg
gaaaaagctt

ctggcet

brockii

ggattgaaaa
tagcgceegty
atatgattct
atttcaaacc
aagtccagcg
atgtaaagga
cgcacctgec
cgggtttteca
gcatcggtce
ttattgeegt
acattgtcaa
aaggcgttga
aaatcgtcaa
tgccetgtecec
tgtgceccagg
tggatcctag
ttatgctgat

255

agaaaaaccyg
taccagcgat
gggccatgaa
gggcgatcgce
cggctaccat
tggtgtgttc
gaaagaaatc
cggcgeagag
ggtgggcctg
tggttetege
ttacaaggac
cgecgegatt
gccaggtggt
acgtctggaa
cggcegtetg
caaactggtg

gaaagataaa

Met Lys Gly Phe Ala Met Leu Ser Ile Gly Lys val Gly Trp Ile Glu
1 5 10 15

Lys Glu Lys Pro Ala Pro Gly Pro Phe Asp Ala Ile val Arg Pro Leu

20

25

30

Page 128

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

1020
1056



Ala

Ile

val

65

val

Arg

Ser

Ala

Ala

145

Leu

Pro

Arg

Tyr

Ser

225

Ile

Lys

val

Thr

val

Gly

50

val

val

Gly

Asn

Asp

val

Ala

val

Ile

TV

210

Gin

Ala

Pro

Leu

Ile
290

Ala
35

Glu
Glu
val
Tyr
val
115
Met
Met
Asp
Gly
Ile
195
Gly
Ile
Gly
Gly
Pro

275

Lys

Pro

Arg

val

Pro

His

100

Lys

Asn

ITe

Ile

Leu

180

Ala

Ala

Met

Gly

Gly

val

Gly

cys

His

Gly

Ala

85

Gln

Asp

Leu

Pro

Glu

165

Met

val

Thr

AsSn

Ash

245

Thr

Pro

Gly

Thr

Asn

Ser

70

Ile

His

Gly

Ala

Ala

Gly

Asp

Leu

230

Ala

Ile

Arg

Leu

Ser

Met

55

Glu

Thr

Ser

val

His

135

Met

Gly

val

Ser

Ite

215

Thr

ASp

Ala

Leu

Cys
295

AsSp

40

Ile

val

Pro

Gly

Phe

120

Leu

Met

Ala

Ala

Arg

200

val

Glu

Ile

Asnh

Glu

280

Pro

CX2-025_8T725
Ile His Thr val

Leu

LYyS

ASp

Gly

Gly

Pro

Thr

Thr

Asn

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

Arg

Leu

Phe

Glu

Gly

Ala

Lys

Cys

Lys

Tyr

Cys

Arg

Glu

60

Lys

Thr

Ala

Phe

Ile

140

Phe

val

Leu

val

220

val

Ala

Phe

Gly

Leu
300

Page 129

Phe

45

Ala

Pro

Ser

Gly

His

125

Pro

His

Leu

Arg

ASD

205

Gly

ASp

val

Gly

Met

285

Arg

Glu

val

Gly

Glu

Trp

110

val

Leu

Gly

Gly

Gly

Ala

Pro

Ala

Lys

Glu

270

Ala

Met

Gly

Gly

ASp

val

95

Lys

Asn

Glu

Ala

Ile

175

Ala

Ala

Ile

Ala

Ile

255

Gly

His

Glu

Ala

Glu

Arg

80

Gln

Phe

Asp

Ala

Glu

160

Gly

Gly

Lys

Glu

Ile

240

val

Glu

Lys

Arg



305

CX2-025_8T125
teu Ile Asp Leu val ggg Tyr Lys Arg val Asp Pro Ser Lys Leu val

315

320

Thr His val Phe ggg Gly Phe Asp Asn %%8 Glu Lys Ala Phe Met Leu

335

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

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

<220>
<223> ADH

<400> 155
atgagcacag

155
DNA

ccattttcca
atggtggcca
cctetgecty
gtcactacag
tgcegtgttt
cgtgggacca
ttcctgggea
atcgatgcgg
tatgggtctg
€tgggggggy
attggggtgg
tgtgtcaacc
gg9gggcgtyg
tcatgctgtce
aatctgtcta
ggtggtttita
tttgcactgg
gacctgetgce
<210>
912
<213>

<220>
<223>

156
375
PRT

1125

from Hore Liver E form

cagggaaagt
ttgaggaggt
cagggatctg
tgatcgcagg
tacgtccagg
gtaaacaccc
tgcaggatgg
ccagcacctt
ccteaccgcet
cagtcaaggt
tgggectgtce
acatcaacaa
ctcaggacta
atttttcatt
aagaagcata
tgaatcctat
agagtaaaga
atcctttaat

gctctgggga

Artificial Sequence

aattaaatgc
ggaggtcgca
tcgetcagat
ccatgaggcea
tgataaagtc
tgaaggcaac
taccagcegt
ctceccagtac
ggagaaagtc
tgccaaggtc
tgttatcatg
agacaagtrt
caagaaacct
tgaagtcatt
tggtgtgagc
gttgctgctg
ttctgtccct
cacccatgtt

gagtatcegt

Artificial Sequence

ADH from Hore Liver

345

aaagcagctg
cctecgaagg
gaccacgtgg
gctggeatty
atcccactgt
ttctgcttga
ttcacctgec
accgtggtgy
tgtctgatty
acccaggget
ggctgtaaag
gcaaaggcca
atccaggagg
ggtcgtctgg
gtcatcgtag
agtgggcgta
aaactggtgg
ttaccttttg

accatcctga

350

tgctgtggga
cccatgaagt
ttagtgggac
tggagagcat
ttactcctca
aaaatgatct
gtgggaagcc
acgagatctc
gctgtgggrt
ccacctgtgc
cagccgggyc
aagaagtggy
tgctgacaga
acaccatggt
gggtacctce
cctggaaagg
ccgattttat
aaaaaattaa

cgttt

pPage 130

ggaaaagaaa
ccgtattaag
cctggtcaca
€ggggaaggc
gtgtgggaaa
gagcatgcct
tatccaccac
agtggccaag
ttctactggt
cgtgtttggc
ggcccgtatce
tgccactgag
aatgagcaat
gactgecttg
tgattcccaa
ggctattttt
ggctaaaaag

tgaagggtrtt

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

Leu

Ser

Ser

145

Ile

Phe

Gly

ITe

Ile

225

Cys

Glu

Glu

Ala

ASp

50

Ala

Thr

Ccys

Lys

Arg

Thr

Asp

Ser

sSer

Met

210

Asn

val

Met

Lys

His

35

ASp

Gly

Thr

Gly

Asn

115

Phe

Phe

Ala

Thr

Thr

195

Gly

Lys

Asn

Ser

Ala

His

His

val

Lys

100

ASp

Thr

ser

Ala

Gly

Cys

Cys

ASp

Pro

Asn
260

Gly
5
Pro
val
val
Glu
Arg
85
Cys
Leu
Cys
Gln
Ser
165
Tyr
Ala
Lys
Lys
Gin

245

Gly

Lys

Phe

Arg

va'l

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

Gly

Thr

Leu

Ser

Phe

Ala

215

Ala

Tyr

val

Ile

Ile

Lys

40

Gly

Gly

ASp

Cys

Pro

120

LysS

val

Glu

Ala

Gly

Gly

Lys

Lys

ASp

CX2-025_ST25

Lys

Glu

25

Met

Thr

Ile

Lys

Lys

105

Arg

Pro

val

Lys

val

185

Leu

Ala

Ala

Lys

Phe
265

0

Glu
val
Leu
va'l
va'l
90

His

Gly

Asp
val
i70
Lys
Gly
Ala

Lys

Pro
250

val

Ala

val

Glu

75

Ile

Pro

Thr

His

Glu

155

Cys

vall

Gly

Arg

Glu

235

ITe

Eys Lys Ala

Glu

Thr

The

60

Ser

Pro

Glu

Met

His

140

Ile

Leu

Ala

val

Ile

220

val

Gln

Ser Phe Glu

Page 131

Ala

val

Gly

45

Pro

Ile

Leu

Gly

o
(%2 B ]

Phe

sSer

Ite

Lys

Gly

Ile

Gly

Glu

val

val

Ala

30

Ile

Leu

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

Leu

255

Gly

Trp

Pro

Arg

val

Gly

80

Pro

Cys

Thr

Thr

Lys

160

Gly

Glin

val

ASp

Glu

240

Thr

Arg



Leu

val

Asn

305

Gly

Met

Phe

Ile

ASp

Ser

290

Pro

Gly

Ala

Glu

Arg

Thr

275

val

Met

Phe

LysS

Met

Ile

Leu

Lys

Lys

340

Ile

Ile

va'l

val

Leu

Ser

325

Phe

Asn

Leu

Thr Ala

va'l
295

Gly

Leu
310

ser
Lys Asp
Ala Leu
Glu Gly

Thr phe

Leu

280

Pro

Gly

Ser

ASp

phe
360

370

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

<400> 157
atgaccgatc

157
759

ttggcaatcg
gctgatgtag
caacacgatg
tttggcccag
gataccacaa
" ggtaccecgtce
atgtcatcta
ggtgctgtca
gttcgggtta
ggggcagaag
aacgatatcg
gcagaattcg
<210>
<211l>

<212>
<213>

158
252
PRT

ggtigaaggg
ctgataagtt

gtgaaaaagc
cttctgatga
ttaccacggt
ctgaagaatg
ttggaatcca
tcgaaggttt
gaattatgtc
acactgttca
aaatgatgtc
cttggatctyg
ttgtcgacgg

375

DNA _ _
Lactobacillus Minor

gaaagtagca
tgttgaagaa
tgccagatca
aaccggetag
tgtcaacaat
gcgcaagcetg
acgtatgaag
tgttggtgat
taaatcagct
tccaggttat
acagcggacc
tgtttacctg

agggtacacc

Lactobacillus Minor

CX2-025_5T25

Ser Cys Cys

Pro Asp Ser

Thr

Arg

Pro
330

val Lys

Pro Leu Ile

345

Asp Leu Leu

attgtaactg
ggcgcaaagg
atcggcggea
actaagttgt
gccggaattg
ctctcagtta
aataaaggac
ccagetctay
gccttggatt
atcaagacac
aagacaccaa
gcatctgacy

gcccaatag

Glu
285

Gln

Glin
300

ASn
Lys Gly
val

Leu

Thr His

Ala

Leu

Ala

Ala

val

Tyr Gly

Met

Ser

phe
320

Ile

Asp Phe

335

ey Pro

350

Ser
365

Arg

gcggtacctt
ttgttattac
cagacgttat
ttgatacgac
cggtcagcaa
acttggatgg
tcggagcatc
gtgcatacaa
gcgctttgaa
cattggttga
tgggtcatat

aatctaaatt

Page 132

Gly

Glu Ser

gggaattggce
cggcecgteac

cegttttgte
tgaagaagca
gagtgttgaa
tgtettette
aatcatcaat
cgcttcaaaa
ggactacgat
cgatcttgaa
cggtgaacct

tgccactggt

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



<400>

158

Met Thr Asp

1

Leu

Lys

Arg

Ser

65

Phe

Lys

val

Met

Glu

145

Gly

Lys

Thr

Arg

Gly

val

Ser

50

Asp

Gly

Ser

ASn

Lys

130

Gly

Ala

AsSp

Pro

Thr

210

Ile

Glu

<210>
<211> 759

Ile

val

35

Ile

Glu

Pro

val

Ley

115

Asn

Phe

val

Tyr

Leu

195

Lys

Cys

Phe

159

Arg

Gly

20

Ile

Gly

Thr

val

Glu

100

ASD

LysS

va'l

Arg

Thr

val

val

Leu

Leu

Thr

Gly

Gly

Thr

85

Asp

Gly

Gly

Gly

Ile

165

val

Asp

Pro

Tyr

val
245

Lys

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Leu

Arg

ASp

Met

Leu

230

Asp

Gly

Ite

Arg

Asp

55

Thr

val

Thr

Phe

Ser

val

Leu

Lys

Ala

His

40

val

LysS

val

Thr

Phe

120

Ala

Ala

Lys

Asn

Glu

200

His

Ser

Gly

CX2-025_ST25

val Ala Ile val

Asp

25

Ala

Ile

Leu

Asn

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

ASp

TYr

10

Lys

ASp

APrg

phe

Asn

90

Glu

Thr

Ile

Gly

Ala

170

val

Ala

Gly

Glu

Thr
250

Phe

val

Phe

ASD

75

Ala

Trp

Arg

Ile

Ala

155

Ala

His

Glu

Glu

ser

235

Ala

val

Gly

val

60

Thr

Gly

Arg

Leu

Asn

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

Gin

Page 133

Thr

Glu

Glu

45

GIn

Thr

Ile

Lys

Asn

ASp

Gly

Met

205

Asn

Phe

Gly

Glu

30

Lys

His

Glu

Ala

l.eu

110

Ile

ser

Ala

cys

TYyr

190

Met

ASD

Ala

Gly

15

Gly

Ala

Asp

Glu

val

95

Leu

GIn

ser

Ser

Ala

175

Ite

Ser

Ile

Thr

Thr

Ala

Ala

Ala

Ala

80

Ser

Ser

Arg

e

Lys

160

Leu

Lys

Gin



<212> DNA

<213> wvarjant of L. Minor

<400> 159
atgaccgatc

ttggcaatcyg
gctgatgtag
caacacgatg
tttggcccag
gataccacaa
ggtacccgtce
atgtcatcta
ggtgctgtea
gttcgggtta
ggggcagaag
aacgatatcg
gcagaattcg
<210>
<211>
<212>
<213>
<400>

160
252
PRT

160
Met Thr Asp
1

Ile

Leu Gly

val
35

Lys val

ser Ile

50

Arg

ser Glu

65

Asp

Phe Gly Pro

Lys ser val

val Asn Leu

115

ggttgaaggg
ctgataagtt
gtgaaaaagc
cttctgatga
ttaccacggt
ctgaagaatg
ttggaatcca
tcagtggttt
gaattatgtc
acactgttca
aaatgatgtc
cttggatctg
ttgtcgacgg

Arg Leu
5

Gly
20

Leu
Ile Thr
Gly Gly

Thr Gly

Lys

Ala

Gly

Thr

Trp

gaaagtagca
tgttgaagaa
tgccagatca
aaccggetgg
tgtcaacaat
gcgcaagctg
acgtatgaag
tgttggtgat
taaatcagct
tccaggttgt
acagcggacc
tgtttaccty

agggtacacc

variant of L. Minor

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
120

Phe

CX2-025_5T725

attgtaactg
ggcgcaaagg
atcggeggea
actaagttgt
gccggaattg
ctctcagtta
aataaaggac
ccagctctgg
gccttggatt
atcaagacac
aagacaccaa
gcatctgacg

gcccaatag

Ala Ile

10

val

Asp Phe

25

Lys

Ala Asp val

Ile Arg Phe

Leu Phe Asp

75

Asn Asnh Ala

90

Glu Glu

105

Trp

Gly Thr Arg

gcggtacctt
ttgttattac
cagacgttat
ttgatacgac
cggtcagcaa
acttggatgg
tcggageatc
gtgcatacaa
gcgctttgaa
cattggttga
tgggtcatat

aatctaaatt

val Thr

val Glu

30

Glu
45

Gly

val Gln

60

Thr Thr

Gly 1le

Arg Lys

Gly

Glu

Lys

His

Glu

Ala

Leu

gggaattggc
cggcegtcac
ccgttttgte
tgaagaagca
gagtgttgaa
tgtcttette
aatcatcaat
cgcttcaaaa
ggactacgat
cgatcttgaa
cggtgaacct

tgccactggt

Gly Thr

15

Gly Ala

Ala Ala

Asp

Ala
80

Glu

val
95

Ser

Leu Ser

110

Leu Gly

Page 134

Ile

Gln Arg

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



CX2-025_S725

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

Ser Gly pPhe 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 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> 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> (7)..(7) ]
<223> Xaa is a polar or non-polar residue

<220>

<221> MISC_FEATURE

<222> (@A7)..(17N)

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

<220>

<221> MISC_FEATURE

<222> (2L)..(02L)

<223> Xaa 1s a non-polar, aromatic, or hydrophobic residue

<220>

<221> MISC_FEATURE

<222> (25)..(25)

<223> Xaa is an acidic, nonpolar or polar residue
Page 135



<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_5125

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

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

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

MISC_FEATURE
(53)..(53)

Xaa is a nonpolar or an acidic residue

MISC_FEATURE
(75)..(75)

Xaa is an acidic or polar residue

MISC_FEATURE
(94)..094) .
xaa is a nonpolar or a polar residue

MISC _FEATURE
(95)..095 . . ;
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 polar residue

MISC_FEATURE
(101)..C100)
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) )
Xaa i1s a hydrophilic, polar or constrained residue

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

MISC_FEATURE
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CX2-025_5T25
<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)..(C117)

<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 1is 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)..C157)

<223> Xaa 1is a polar residue

<220>

<221> MISC_FEATURE

<222> (163)..(163)

<223> Xaa is a nonpolar or aliphatic residue

<220>

<221> MISC_FEATURE

<222> (176)..(176)

<223> Xaa 1is a nonpolar or aliphatic residue

<220>

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

<220>

<221> MISC_FEATURE

<222> (194)..(194)

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

<220>

<221> MISC_FEATURE

<222> (197)..(197)

<223> xaa'gs a hydrophilic, acidic, basic, aliphatic or nonpolar
residue

<220C>

<221> MISC_FEATURE

<222> (198)..(198) .

<223> Xaa is an acidic, basic, hydrophilic, or nonpolar residue
Page 137



<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)..(1%9) _ ) _
Xaa is an acidic, aliphatic, or nonpolar residue

MISC_FEATURE
(200)..C200) _ _
Xaa 1s an acidic or constrained residue

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

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

MISC_FEATURE
(211)..0211
Xaa 1is a basic residue

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

MISC_FEATURE
(250)..(250) )
Xaa 15 a polar or nonpolar residue

161

Met Ser Xaa
1

Xaa

Lys

Lys

Ser

65

Phe

Lys

Xaa

Gly

val

Ser

50

AsSp

Gly

ser

Asn

Ile

Met

35

val

Glu

Pro

val

Leu
115

Arg

Gly

20

Ile

Gly

ASD

val

Glu

100

ASp

Leu

Xaa

Thr

Xaa

Gly

ser

85

Xaa

Xaa

Asp

Ala

Gly

Pro

Trp

70

Thr

Thr

val

Xaa

Ile

Arg

ASp

55

Thr

Leu

Thr

Phe

CX2-025_5725

Lys val

Ala Xaa
25

Xaa Ser
40

Gin Ile

Lys Leu

val Asn

Thr Xaa

105

Phe Gly
120

Ala Ile Ile
10

Lys pPhe val

Xaa val Gly

Gin Phe Phe
60

Phe Xaa Ala
75

Asn Ala Gly
90

Glu Trp Xaa

Thr Arg Leu
Page 138

Thr

Xaa

Glu

45

Glin

Thr

Ile

Lys

Gly

Glu

30

Lys

His

Glu

Xaa

Ley

110

Ile

Gly

15

Gly

Ala

Asp

Lys

Xaa

95

Xaa

Xaa

Thr

Ala

Ser

Ala

80

Xaa

Xaa

Arg



CX2~025_8T25

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 ITe 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 GlIn
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 Gln
245 250

<210> 162
<211> 252
<212> PRT
<213> Artificial Seguence

<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> (D)..(D

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

<220>

<221> MISC_FEATURE

«222> QA7N..AQA7"H

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

<220>

<221> MISC_FEATURE

<222> QL..RL

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

<220>

«221> MISC_FEATURE

<222> (25)..(25)

<223> Xaa 1is 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
OO N
Xaa is an acidic, aliphatic or nonpolar residue

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

MISC_FEATURE
(42)7.(42) .
Xaa 1s an acidic or a nonpo'iar‘ residue

MISC_FEATURE
(53)..(53)

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)..(95) ) _ )
Xaa i1s a nonpolar or aliphatic residue

MISC_FEATURE
(86)..(96)
Xaa is polar residue

MISC_FEATURE
(101)..(101)
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)
Xaa is a hydrophilic, polar or constrained residue

MISC_FEATURE
(111)..(1D
Xaa is a non-polar or aliphatic residue

MISC_FEATURE
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CX2-025_s725
<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)..(327)

<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> 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
<222> (190)..(190)
<223> Xaa 1is a cysteine

<220>

<221> MISC_FEATURE

<222> (194)..(194)

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

<220>

<221> MISC_FEATURE

<222> (197)..(197)

<223> Xaa.gs 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 is an acidic, aliphatic, or nonpolar residue

MISC_FEATURE
(200)..(200) _ _
Xaa 1s an acidic or constrained residue

MISC_FEATURE
(202)..(202) ) _ _
Xaa 1s a nonpolar or aliphatic residue

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

MISC_FEATURE
(211)..Q210 _
Xaa is a basic residue

MISC_FEATURE
(223)..(223) ) ) )
Xaa 1s a nonpolar or aliphatic residue

MISC_FEATURE
(250)..(250) )
Xaa is a poiar or nonpolar residue

162

Met Thr Xaa Arg
1

Xaa

LyS

LyS

Ser

65

Phe

Lys

Xaa

Gly

val

Ser

50

ASp

Gly

ser

ASNh

Ile

val

35

Ile

Glu

Pro

val

Leu
115

Gly

20

Ile

Gly

Ala

val

Glu

100

ASp

CX2-025_58T25

Leu Lys Xaa Lys val
5

Xaa

Thr

Xaa

Gly

Thr

85

Xaa

Xaa

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Ile

Arg

ASp

55

Thr

val

Thr

Phe

Ala

Xaa

40

val

Lys

val

Thr

phe
120

Xaa

25

Ala

Ile

Leu

Asn

Xaa

105

Gly

Ala

10

Lys

Xaa

Arg

Phe

Asn

90

Glu

Ile

Phe

val

Phe

Xaa

75

Ala

Trp

val

val

Gly

val

60

Thr

Gly

Xaa

Thr Arg Leu
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Thr

Xaa

Glu

45

Gin

Thr

Ile

Lys

Gly

Glu

30

Lys

His

Glu

Xaa

Leu

110

Ile

Gly
15

Gly
Ala
Asp
Glu
Xaa
95

Xaa

Xaa

Thr

Ala

Ala

Ala

Ala

80

Xaa

Xaa

Arg



CX2-025_8T25

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 Met 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

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

Ala GTu Phe val val Asp Gly Gly Tyr Xaa Ala Gln

245 250
<210> 163
<211> 252
<212> PRT
<213> Artificial Sequence
<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 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> (21)..(21)

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

<220>

<221> MISC_FEATURE

<222> (25)..025%

<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_8T25

MISC_FEATURE
(29)..29) .
Xaa 1is an acidic, aliphatic or nonpolar residue

MISC_FEATURE
(40)" . (40)
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 is a nonpolar or an acidic residue

MISC_FEATURE
(75)..(7%)

Xaa 1is an acidic or polar residue

MISC_FEATURE
(94)..094)
Xaa is a nonpolar or a polar residue

MISC_FEATURE
(95)..095) _. . .
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 polar residue

MISC_FEATURE
(101)..(101)
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)
Xaa is a hydrophilic, polar or constrained residue

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

MISC_FEATURE
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CX2-025.5T25
<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)..(127)

<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>

<2721> MISC_FEATURE

<222> (157)..(157)

<223> Xaa is a polar residue

<220>

<221> MISC_FEATURE

<222> (163)..(163) _

<223> Xaa is a nonpolar or aliphatic residue

<220>

<221> MISC_FEATURE

<222> (176)..(176)

<223> Xaa is a nonpolar or aliphatic residue

<220>

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

<220>

<221> MISC_FEATURE

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

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

<220>

<221> MISC_FEATURE

<222> (197)..(197)

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

<220>

<221> MISC_FEATURE

<222> (198)..(198)

<223> Xaa s 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) X ) .
Xaa 1s 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 is a nonpolar, aromatic, or hydrophobic residue

MISC_FEATURE
(21D ..021D X
Xaa is a basic residue

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

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

163

Met Thr Xaa Arg

1

Xaa

Lys

Arg

Ser

65

Phe

Lys

Xaa

Gly

val

ser

50

ASp

Gly

Ser

Asn

ITe

val

35

Ile

Glu

Pro

val

Leu
115

Gly

20

Ile

Gly

Thr

val

Glu

100

ASp

CX2-025_8T25

Leu Lys Xaa Lys val
5

Xaa

Thr

Xaa

Gly

Thr

85

Xaa

Xaa

Ala

Gly

Thr

Trp

70

Thr

Thr

val

Ile

Arg

Asp

55

Thr

val

Thr

Phe

Ala

Xaa

40

val

Lys

val

Thr

phe
120

Xaa

25

Ala

Ile

Leu

Asn

Xaa

105

Gly

Ala

10

LyS

Xaa

Arg

Phe

Asn

90

Glu

Ile

pPhe

val

Phe

Xaa

75

Ala

Trp

val

val

Gly

val

60

Thr

Gly

Xaa

Thr Arg Leu
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Thr

Xaa

Glu

45

Gin

Thr

Ile

Lys

Gly

Glu

30

Lys

His

Glu

Xaa

Leu

110

Ile

Gly

15

Gly

Ala

Asp

Glu

Xaa

95

Xaa

Xaa

Thr

Ala

Ala

Ala

Ala

80

Xaa

Xaa

Arg



Met Lys

Asn Lys Gly Leu Gly

Xaa Gly Xaa val Gly Asp Pro

145

Gly Ala

Lys Asp

Thr Xaa

Arg Thr
210

Trp Ile

Ala Glu

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

<220>
<223>

<400>
Met Thr
1

Leu Gly

Lys val

Lys Ser
50

Ser Asp
65

Phe Gly

Xaa Arg Ile Met Ser
Tyr Asp val Arg val
Leu vVal Xaa Xaa Xaa
195

Xaa Thr Pro met Gly

Ccys val Tyr Leu Ala
230

rphe val val Asp Gly
245

164

252

PRT

Artificial Sequence

variant of L. kefir
164
Asp Arg §eu Lys Ser

Ile Gly Leu Ala Ile
20

val Ile Thr Gly Arg

35

ITe Gly Gly Thr ?gp

Glu Ala Gly Trp Thr
70

Pro val Thr Thr val
85

Ala

Xaa

Lys

Asn

Xaa

200

His

Ser

Gly

Lys

Ala

His

40

val

Lys

val

CX2-025.5725

ser Ile Ile Asn

Leu

Ser

Thr

185

Gly

Ile

ASp

Tyr

val

AsSp

25

Ala

Ite

Leu

Asn

Gly

Ala

170

val

Xaa

Gly

Glu

Xaa
250

Ala
10

Lys
Asp

Arg

Phe

Ala

155

Ala

His

Glu

Glu

Ser

235

Ala

Ile

Phe

val

Phe

ASD
75

140

Tyr

Leu

Pro

Glu

Pro

220

Lys

val

val

Gly

val

60

Thr

Asn Ala Gly

90
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Met

Xaa

ASD

Gly

Met

205

AsSh

Phe

Thr

Glu

Glu

45

Gin

Thr

Ile

Ser

Ala

Cys

Xaa

190

Xaa

AsSp

Ala

Gly

Glu

30

Lys

His

Glu

Asn

Ser

Ser

Ala

175

Ile

Ser

Xaa

Thr

Gly

15

Gly

Ala

ASp

Glu

val
95

Lys

Xaa

Lys

Gin

Ala

Gly
240

Thr

Ala

Ala

Ala

Ala

80

sSer



Lys Ser val Glu Asp Thr Thr
100

val Asn Leu Asp Ser val Phe
115

Met Lys Asn Lys Gly Leu Gly

ser Gly Phe val Gly Asp Pro
145 150

Gly Ala val Arg Ile Met Ser
165

Lys Asp Tyr Asp val Arg val

Thr Pro Leu Val Asp Asp Leu
195

Arg Thr Arg Thr Pro Met Gly
210 215

Trp ITe Cys val Tyr Leu Ala

225 230

Ala Glu Phe val val Asp Gly
245

<210> 165

<211> 252

<212> PRT,

<213> Artvificial sequence

<220>

<223> variant of L. kefir
<400> 165

Met Thr Asp Arg %eu Lys Ser
1
Leu Gly Ile ggy Leu Ala Ile

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_5T125
Glu Glu Trp His

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

Asp

TYFP

val
ASp
25

Ala

Ile

Leu

Thr
Ile
Gly
Ala
170
val
Ala
Gly

Glu

Thr
250

Ala
10
Lys

AsSp

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
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Thr

Asp

Gly

Met

205

Asn

pPhe

Thr

Glu

Glu

45

Gln

Thr

Leu

110

Ile

Ser

Ala

cys

Cys

Met

Asp

Ala

Gly

Glu

30

Lys

His

Glu

Leu

GlIn

Ser

Ser

Ala

175

Ile

Ser

val

Thr

Gly
15

Gly
Ala

ASD

Glu

Ser

Arg

Ile

Lys

GlIn

Ala

Gly

Thr

Ala

Ala

Ala
80



Phe

Lys

val

Met

Ser

145

Gly

Lys

Thr

Arg

Trp

Ala

Gly

ser

Asn

Lys

Gly

Ala

Asp

Pro

Thr

210

Ile

Glu

Pro

val

Ley

115

AsSn

phe

val

Tyr

Leu

195

Arg

Cys

Phe

val

Glu

100

Asp

Lys

val

Arg

Thr

val

val

Thr

85

AsSp

Ser

Gly

Gly

Ile

165

val

ASD

Pro

Tyr

val
245

Thr

Thr

val

Leu

Asp

150

Met

Arg

Asp

Met

Leu

230

Asp

val

Thr

Phe

Gly

Pro

Ser

val

Leu

Gly

val

Thr

pPhe

120

Ala

Thr

Lys

Asn

Glu

200

His

ser

Gly

Cx2-025_5T25

Asn

Glu

105

Gly

Ser

Leu

Ser

Thr

185

Gly

Ile

Asp

Tyr

Asn Ala Gly
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

His

Leu

Asn

140

Tyr

L.eu

Pro

Glu

Pro

220

Lys

GIn
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Ile

Lys

Thr

ASp

Gly

Met

205

AsSn

Phe

Ala

Leu

110

Ile

ser

Ala

cys

Cys

Gly

Asp

Ala

val

95

Leu

Gln

ser

Ser

Ala

175

Ite

Ser

va'l

Thr

ser

Ser

Arg

Ile

Lys

GlIn

Ala

Gly
240



