<110>
<120>
<130>
<160>
<170>
<210>
<211>
<212>
<213>

<220>
<223>

<400>

eoif-seql
SEQUENCE LISTING

Eviagenics

Method for generating gene hybrids
EV001P

59

PatentIn version 3.5

1

801

DNA

Artificial

gene hybrid oxall/oxa?
i

atgaaaacat ttgccgcata tgtaattatc gegtgtcttt cgagtacgge

tcaattacag aaaatacgtt ttggaacaaa gagttctctg ccgaagecgt

ttcgtgcttt gtaaaagtag cagraaatcc tgcgcetacca ataacttage

daggaatatc ttccagcatc aacatttaag atccccaacy caattatcgg

ggtgtcataa agaatgagca tcagattttc aaatgggacg gaaaaccaag

caatgggaaa gagacttgag cttaagaggy gcaatacaag tttcagcggt

caacaaatcg ccagagaagt tggcgaagta agaatgcaga aatatcttaa

tatggtaacc agaatatcag tggcggcatt gacaaattct ggttggaggg

atttccgcag ttaatcaagt ggagtttcta gagtctctat ttttaaataa

tcaaaagaaa atcagctaat agtaaaagag gctttggtaa cggaggctge

cttgtgcatt caaaaactgg tttttctggt gtgggaactg agtcaaatcc

tggtgggttg gttgggttga gaagggagca gaggtttact ttttcgcatt

atagacaacg aaaataagtt gccgctaaga aaatccattc ccaccaaaat

gagggcatca ttggtggecta a

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

<220>
<223>

<400>

1

2

266

PRT

Artificial

protein hybrid OXAll1l/0XxA7
2

attagctagt
caatggtgtt
tcgtgeatca
cctagaaact
agccatgaaa
tccegtattt
aaaattttca
tcagcttaga
attgtcagca
gcctgaatat
tggtgtcgea
taacatggat

catggcaagt

Met Lys Thr Phe Ala Ala Tyr val Ie iée Ala Cys Leu Ser Ser Thr
5

15

Ala Leu Ala Ser Ser Ile Thr Glu Asn Thr Phe Trp Asn Lys Glu Phe
30

Page 1

60
120
180
240
300
360
420
480
540
600
660
720
780
801



Ser

Lys

Pro

65

Gly

Arg

Gin

Gtu

Asn

145

Ile

Lys

val

ser

Trp

225

Ile

Ala

ser

50

Ala

val

Ala

val

val

130

Ite

Ser

Leu

Thr

Gly

210

val

ASp

Glu

35

Cys

Ser

Ile

met

Ser

115

Arg

Ser

Ala

Ser

Glu

195

val

Glu

Ash

Ile Met Ala

<210>
<211>
<212>

<213>

<220>
<223>

3
801
DNA

Ala

Ala

Thr

Lys

Lys

100

Ala

Met

Gly

val

Ala

180

Ala

Gly

Lys

Glu

ser
260

val

Thr

Phe

Asn

85

Gln

val

Gln

Gly

Asn

1635

ser

Ala

Thr

Gly

Asn

245

Glu

artificial

AsSn

Asn

Lys

Glu

Trp

Pro

LYS

Ile

150

Glin

Lys

Pro

Glu

Ala

230

Lys

Gly

Gly

Asn

55

Ile

His

Glu

val

Asp

val

Glu

Glu

Ser

215

Glu

Leu

Ile

val

40

Leu

Pro

Gln

Arg

phe

120

Leu

Lys

Glu

Asn

200

Asn

val

Pro

Ile

gene hybrid 0X011/0X07

Phe

Ala

Asn

ITe

LysS

Phe

phe

Gln

185

Leu

Pro

Tyr

Leu

Gly

eolf-seqi
val Leu Cys

Arg

Ala

phe

90

Leu

Glin

Lys

Trp

Leu

170

Leu

val

Gly

Phe

Arg

250

Gly

Page 2

Ala

Ile

75

Lys

ser

Ite

Phe

Leu

155

Glu

Ile

val

Phe
235

Lys

ser

60

Ife

Trp

Leu

Ala

ser

140

Glu

Ser

val

Ser

Ala

220

Ala

ser

Lys

Gly

AsSp

Arg

Arg

Tyr

Gly

Leu

Lys

Lys

205

Trp

Phe

Ile

Ser

Glu

Leu

Gly

Gly

110

Glu

Gly

Gin

Phe

Glu

190

Thr

Trp

Asn

Pro

Ser

Tyr

Glu

Lys

Ala

val

AsSnN

teu

Leu

175

Ala

Gly

val

Met

Thr
255

Ser

Leu

Thr

80

Pro

Ile

Gly

Glin

Leu

Phe

Gly



<400> 3
atgaaaacat

tcaattacag
ttcgtgettt
aaggaatatc
ggtgtcataa
caatgggaaa
caacaaatcg
tatggtaace
atttccgeag
tcaaaagaaa
cttgtgcatt
tggtgggtrtg
atagacaacqg
gagggcatca
<210> 4

<211> 266
<212> PRT
<213> Arti

<220>
<223>

<400> 4
Met Lys Thr
1

Ala Leu Ala

Glu
35

Ser ala

ser
50

Lys Cys

Pro Ala Ser

65

Gly val Ile

Arg Ala Met

ttgccgcata
aaaatacgtc
gtaaaagtag
ttccagcatce
agaatgagca
gagacttgac
ccagagaagt
agaatatcag
ttaatcaagt
atcagctaat
caaaaactgg
gttgggttga
aaaataagtt

ttggtggeta

ficial

Phe Ala Al
5

Gly 71

20

ser

Ala val As

Ala Thr As

Thr phe Ly

70

asn Gl

85

LysS

Lys GIn Tr

tgraattatc
ttggaacaaa
cagtaaatcc
aacatttaag
tcagattttc
cttaagaggg
tggcgaagta
tggtggcatt
ggagtttcta
agtaaaagag
tttrtctggt
gaagggagca
gccgetaaga

a

protein hybrid oXAll/oxa?

a Tyr val
e Thr

Glu

val
40

n Gly

n Asp Leu

55

s Ile Pro

Gin

U His

p Glu Arg

ea’lf-seq]

gegtgtettt
gagrtctetg
tgcgetacca
atccccaacg
aaatgggacg
gcaatacaag
agaatgcaga
gacaaattct
gagtctctat
gctttggtaa
gtgggaactg
gaggtttact

daatccattc

ITe Ala

10

Ile

Asn Thr

25

Ser

Phe val Leu

Ala Arg Ala

Ile
75

Asn Ala

Phe
90

Tie Lys

Leu Thr

Page 3

cgagtacgge
ccgaagocgt
atgacttage
caattatcgg
gaaagccaag
tttcageggt
aatatcttaa
ggtcggagag
ttttaaataa
cggaggetgce
agtcaaatce
ttttcgeatt

CCacCcaaaat

Cys Leu

Trp Asn

Cys

Ser
60

Lys
Ile Gly
Trp

Asp

Leu Arg

Ser

Glu

Leu

Gly

Gly

attagctggt
caatggtgtc
tcgtgecatca
cctagaaact
agccatgaaa
tccegtattt
aaaatittca
tcagcttaga
attgtcagea
gcctgaatat
tggtgtegea
taacatggat

catggcaagt

Ser Thr

15

Glu Phe

Ser Ser
Leu

Tyr

Thr
80

Glu

Pro

Ile

60
120
180
240
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480
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600
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720
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801



eolf-seql

GIn val ser Ala val pro val phe GIn GIn Ile Ala Arg Glu
115 120 125
Glu val Arg Met Gln Lys Tyr Leu Lys Lys Phe Ser Tyr Gly
130 135 140
Asn Ile Ser Gly Gly Ile Asp Lys Phe Trp Ser Glu Gly GlIn
145 150 155
Ile Ser Ala val Asn Gin val Glu Phe Leu Glu Ser Leu Phe
165 170
Lys Leu Ser Ala Ser Lys Glu Asn GIn Leu ITe val Lys Glu
180 185 190
val Thr Glu Ala Ala Pro Glu Tyr Leu val His Ser Lys Thr
195 200 205
ser Gly val Gly Thr Glu Ser Asn Pro Gly val Ala Trp Trp
210 2135 220
Trp val Glu Lys Gly Ala Glu val Tyr Phe phe Ala Phe Asn
225 230 235
Ile Asp Asn Glu Asn Lys Leu Pro Leu Arg Lys Ser Ile Pro
245 250
Ile Met Ala Ser Glu Gly I1e Ile Gly Gly
260 265
<210> 5
<211> 801
<212> DNA
<213> Artificial
<220>
<223> gene hybrid OXALl/0XA7
<400> 5
atgaaaacat ttgccgeata tgtaattatc goegtgtcttt cgagtacgge
tcaattacag aaaatacgic ttggaacaaa gagttctctg ccgaagecgt
ttcgtgettt gtaaaagtag cagtaaatcc tgcgetacca atgacttage
aaggaatatc ttccagecate aacatttaag atccccaacg caattatcgg
ggtgtcataa agaatgagca tcaggtttic aaatgggacg gaaagccaag
caatgggaaa gagacttgac cttaagaggg gcaatacaag tttcagctgt
caacaaatcg ccagagaagt tggcgaagta agaatgcaga aataccttaa
tatggcagce agaatatcag tggtggcatt gacaaattct ggttggaaga
atttccgeag ttaatcaagt ggagtttcta gagtctctat atttaaataa
tctaaagaaa accagctaat agtaaaagag gctttggtaa cggaggegge

Page 4

val

Asn

Leu

Leu

175

Ala

Gly

va’l

Met

Thr
255

attagctggt
caatggtgtc
tcgtgeatca
cctagaaact
agccatgaag
tecogtattt
aaaattitcc
ccagcettaga
attgtcagca

acctgaatat

Gly

Gin

lL.eu

Phe

Gly

240

Lys

60
120
180
240
300
360
420
480
540
600



eolf-seql

ctagtgcatt caaaaactgg tttttctggt gtgggaactg agtcaaatce tggtgtcgca 660
tggtgggttyg ggtgggttga gaaggagaca gaggtttact ttttcgcctt taacatggat 720
atagacaacg aaagtaagtt gccgctaaga aadtccattc ccaccaaaat cagggaaagt 780
gagggcatca tiggtggcta a : 801
<210> 6

<211> 266

<212> PRT

<213> Artificial

<220>

<223> protein hybrid OXALL/OXA7

<400> 6

Met Lys Thr Phe Ala Ala Tyr val Ile Ile Ala Cys Leu Ser Ser Thr
1 . 5 10 15

Ala Leu Ala Gly Ser Ite Thr Glu Agn Thr Ser Trp Asn Lys Glu Phe
20 2 30

Ser ata Glu Ala val Asn Gly Vg] Phe val Leu Cys Lys Ser Ser Ser
35 4 45

Lys Ser Cys Ala Thr Asn %gp Leu Ala Arg Ala Ser Lys Glu Tyr Leu
50 60

Pro Ala Ser Thr Phe Lys Ile Pro Asn Ala Ile Ile Gly Leu Glu Thr
65 70 75 . 80

Gly val ITe Lys Asn Glu His Gin val Phe Lys Trp Asp Gly Lys Pro
85 90 95

Arg Ala Met Lys GIn Trp Glu Arg Asp Leu Thr Leu Arg Gly Ala Ile
100 105 110

Gin val ser Ala val pPro val Phe Gln GIn Ile Ala Arg Glu val Gly
115 120 125

Glu val Arg Met GlIn Lys Tyr Leu Lys Lys Phe Ser Tyr Gly Ser G1n
130 135 140

asn Ile Ser Gly Gly Ile Asp Lys Phe Trp Leu Glu Asp Gin Leu Arg
145 150 155 160

ITle ser Ala val asn Gln val Glu Phe teu Glu Ser Leu Tyr Leu Asn
165 170 175

Lys Leu Ser Ala Ser Lys Glu Asn GIn Leu Ite val Lys Glu Ala Leu
180 185 190

Page 5



eclf-seql

val Thr Glu Ala Ala Pro Glu Tyr Leu
195 200
ser Gly val Gly Thr Glu Ser Asn Pro Gly val
210 215
Trp val Glu Lys Glu Thr Glu val Tyr Phe phe
225 230 235
Ile Asp Asn Glu Ser Lys Leu Pro Leu Arg Lys
245 250
ITe Arg Glu Ser Glu Gty Ile Ile Gly Gly
260 265
<210> 7
<211> 801
<212> DNA
<213> Artificial
<220> )
<223> gene hybrid OXAll/0XA7
<400> 7
atgaaaacat ttgccgcata tgtaattatc gcgtgtettt
tcaattacag aaaatacgtc ttggaacaaa gagttctctg
ttcgtgcttt gtaaaagtag cagtaaatcc tgcgetacca
aaggaatatc ttccagcatc aacatttaag atccccaacqg
ggtgtcataa agaatgagca tcaggtttic aaatgggacg
caatgggaaa gagacttgac cttaagaggo gcaatacaag
caacaaatcg ccagagaagt tggcgaagta agaatgcaga
tatggcagce agaatatcag tggtggcatt gacaaattct
atttccgcag ttaatcaagt ggagtttcta gagtctctat
tcaaaagaaa atcagctaat agtraaaagag gctttggtaa
cttgtgcatt caaaaactgg tttttctggt gtgggaactg
tggtgggtty gttgggttga gaagggagca gaggtitact
atagacaacg aaaataagtt gccgctaaga aaatccattc
gagggcatca ttggtggcta a
<210> 8
<211> 266
<212> PRT
<213> Artificial
<220>
<223> protein hybrid OXAll/0XA7

<400> 8

Page ©

val His Ser Lys Thr Gly Phe
205

Ala Trp Trp val Gly

220

Ala Phe Asn Met Asp

240

ser Ile Pro Thr Lys

cgagtacggce
ccgaageegt
atgacttagc
caattatcgg
gaaagccaag
tttcagctgt
aataccttaa
ggttggaagg
ttttaaataa
Cggaggetgce
agtcaaatcc
ttttcgeatt

cCaccaaaat

255

attagctyggt
caatggtgtc
tcgtgeacea
cctagaaact
agccatgaag
tcecegtattt
aaaattttcce
tcagcttaga
artgtcagca
gcctgaatat
tggtgtogea
taacatggat

catggcaagt

60
120
180
240
300
360
420
480
540
600
660
720
780
801



Met

Ala

Ser

LyS

Pro

65

Gly

Arg

Glin

Glu

Asn

145

Ile

Lys

val

ser

225

Ile

Ile

Lys

Leu

Ala

ser

50

Ala

val

Ala

val

val

130

Ile

Ser

l.eu

Thr

Gly

210

val

ASD

Met

Thr

Ala

Glu

35

Cys

Ser

Iie

Met

Ser

115

Arg

ser

Ala

Ser

Glu

195

val

Glu

Asn

Ala

Phe

Gly

20

Ala

Ala

Thr

Lys

Lys

100

Ala

Met

Gly

val

Ala

180

Ata

Gly

LysS

Glu

Ser
260

Ala

Ser

val

Thr

Phe

Asn

85

val

Gln

Gly

ASh

165

Ser

Ala

Thr

Gly

Asn

245

Glu

Ala

Ile

Asn

Asn

Lys

Glu

Trp

Pro

Lys

Ile

150

Gin

Lys

Pro

Glu

Ala

230

LysS

Gly

Tvr

Thr

Gly

Asp

55

ITe

His

Glu

val

Tyr

135

ASp

val

Glu

Glu

Ser

215

Glu

Leu

Ile

val

Glu

val

40

L.eu

Pro

Glin

Arg

Phe

120

Leu

Lys

Glu

Asn

Tyr

200

Asn

val

Pro

Ile

Ile

Asn

25

Phe

Ala

Asn

val

Asp

Gin

Lys

Phe

Phe

Glin

185

Leu

Pro

Tyr

Leu

Gly

eolft-seql
ITe Ala Cys

10

Thr

val

Arg

Ala

Phe

90

Leu

Glin

Lys

Trp

Leu

170

Leu

val

Gly

Phe

250

Gly

Page 7

Ser

Leu

Ala

Ile

75

Lys

Thr

Ile

Fhe

Leu

155

Glu

Ile

His

val

Phe

235

Lys

Trp

Cys

Pro

60

Ile

Trp

Leu

Ala

Ser

140

Glu

Ser

val

Ser

Ala

220

Ala

Ser

Let

-ASh

Lys

Lys

Gly

AsSp

Arg

Arg

Tyr

Gly

Leuy

Lys

Lys

205

Trp

Phe

Ile

Ser

Glu

Leu

Gly

Gly

Glu

Gly

Gin

Phe

Glu

190

Thr

Trp

Ash

Pro

Ser

15

Glu

sSer

Tyr

Glu

val

Ser

Leu

Leu

175

Ala

Gly

val

Met

Thr
255

Thr

Phe

ser

Leu

Thr

80

Pro

Ile

Gly

Leu

Phe

Gly

ASp

240

Lys



<210> 9

<211> 801
<21Z2> DNA
<213>

<220>
<223>

<400> 9

Artificial

gene hybrid Oxall/oxa7

atgaaaacat ttgccgcata tgtaattatc

tcaattacag
ttegtgettt
aaggaatatce
ggtgtcataa
caatgggaaa
caacaaatcg
tatggcagec
atttcecgeag
tCtaaagaaa
ctagtgcatt
tggtgggttg
atggacaacy
gagggcatca
<210>
<211>
<212>
<213>

<220>
<223>

<400>

10
266
PRT

10

Met Lys Thr
1
Ala Leu Ala

ser Ala Glu

35

Lys Ser Cys
50

Pro Ala Ser

65

aaaatacgtc
gtaaaagtag
ttccageatc
agaatgagca
gagacttgac
ccagagaagt
agaatatcag
ttaatcaagt
accagctaat
caaaaactgg
ggtgggttga
aaagtaagtt

ttggtggcta

Artificial

ttggaacaaa
cagtaaatcc
aacatttaag
tcaggttttc
cttaagagag
tggcgaagta
tggtggeatt
ggagtttcta
agtaaaagag
tttttctggt
gaaggagaca
gccgctaaga

a

protein hybrid OXAll/OxA7

eolf-seql

gegtgtettt
gagttctctg
tgcgetacca
atceccaacg
aaatgggacg
gcaatacaag
agaatgcaga
gacaaattct
gagrctctat
gctttggtaa
gtgggaactyg
gaggtttact

aaatccattc

Phe ?1a Ala Tyr val ITe Ile Ala

10

ggy Ser Ite Thr Glu Asn Thr ser

25

Ala val Asn Gly Vg1 Phe val Leu
4

Ala Thr Asn Asp Leu Ala Arg Ala
55

Thr Phe Lys Ile Pro Asn Ala Ile
70

75

Page 8

cgagtacggc
ccgaagecgt
atgacttagc
caattatcgg
gaaagccaag
tttcagetgt
aataccttaa
ggttggaaga
atttaaataa
€ggaggcgyc
agtcaaatcc
ttttegeett

ccaccaaaat

Cys Leu Ser

Trp Asnh Lys

Cys Lys Ser

ser
60

Lys Glu

Gly Leu

attagctggt
caatggtgte
tcgtgcatca
¢cctagaaact
agccatgaag
tccegtatte
aaaattttcc
ccagcettaga
attgtcagca
acctgaatat
tggtygtcgca
taacatggat

catggaaagt

ser Thr

15

Giu Phe

Ser Ser

Tyr Leu

Glu Thr
80

60
120
180
240
300
360
420
480
540
600
660
720
780
801



Arg

Gin

Glu

Asn

145

Ile

LyS

val

Ser

Trp

225

Met

Tle

val

Ala

val

val

130

Ile

ser

Leu

Thr

Gly

val

ASp

Met

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

<220>
<223>

<400>

atgaaaacat ttgccgcata tgtaattact
tcaattacag aaaatacgtt
ttogtgettt gtaaaagtag
aaggaatatc ttccagecatce
ggtgtcataa agaatgagca

caatgggaaa gagacttgag

Ie

Met

Ser

115

Arg

Ser

Ala

Ser

Glu

195

val

Glu

Asn

Glu

11
801
DNA

Lys

Lys

Ala

Met

Gly

val

Ala

180

Ala

Gly

Lys

Glu

Ser
260

Asn

85

Gin

val

GIn

Gly

Asn

165

Ser

Ala

Thr

Glu

Ser

245

Glu

Artificial

Glu

Trp

Pro

Lys

Ile

150

Gln

LYS

Pro

Glu

Thr

230

Lys

Giy

His

Glu

val

TYIF

i35

Asp

val

Glu

Glu

Ser

215

Glu

Leu

Ile

Gln

Arg

Phe

120

Leu

Lys

Glu

Asn

Tyr

200

Asn

val

Pro

Ile

gene hvbrid oxall/oxa7

11

ttggaacaaa
cagtaaatcc
aacatttaag
tcagattttc

cttaagaggg

val

Asp

GIn

LyS

Fhe

Phe

Glin

185

Leu

Pro

Tyr

Leu

eolf-seql
Phe Lys Trp

0

Leu

Gln

Lys

Trp

Ley

170

Leu

va'l

Gly

Phe

Thr

Ile

Phe

Leu

155

Glu

Ile

His

val

Phe

235

Lys

gcgtgtcttt

gagttctctg

tgcgctacct

atccccaacg

aaatgggacg

gcaatacaag

Page 9

Leu

Ala

Ser

140

Glu

Ser

vai

Ser

Ala

220

ala

Ser

Asp

Arg

ASp

Leu

Lys

Trp

Phe

Ie

Gly

Gly

Glu

Gly

Gin

TYyr

Glu

190

Thr

Trp

Asn

Pro

caagtacggc

ccgaagecgt

ataacttage

caattatcgg

gaaagccaag

tttcagcggt

Lys Pro

Ala Ile

val Gly

ser Gln

Leu Arg
160

Leu Asn
175

Ala Leu

Gly Phe

val Gly

Met Asp
240

Thr Lys
255

attagctagt
caatggtgtt
tcgtgcatca
cctagaaact
agccatgaaa

tccegtattt

60
120
180
240
300
360



caacaaa
tatggta
atttccg
tcaaaag
cttgtgce
tggtggg
atagaca

gagggca

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

<220
<223>

<400>
Met Lys
1

Ala Leu

ser Ala

Lys Sser
50

Pro Ala
65

Gly val

Arg Ala

Gln val

Glu val

130

Asn Ile
145

tcy
acc
cag
aaa
att
ttg
acg
tca
12

266
PRT

ccagagaagt
agaatatcag
ttaatcaagt
atcagctaat
caaaaactgg
gttgggttga

aaaataagtt

Artificial

prorein hybrid OxaAll/OxA7

12

Thr

Ala

Glu

35

Cys

ser

Ile

Met

Ser

115

Arg

Ser

Phe

sSer

20

Ala

Ala

Thr

Lys

L.ys

100

Ala

Met

Gly

Ala
5
Ser
val
Thr
phe
Ash
85
Gn
val

Gin

Gly

ttggtggcta a

tggcgaagta
tggtggcatt
ggagtttcta
agtaaaagag
frtttetogt
gaagggagca

gccgctaaga

eolT-seql

agaatgcaga aatatcttaa

gacaaattct

gagtctctat

gctttggtaa

gtgggaactg
gaggtttact

aaatccattc

Ala Tyr val Ile

Itle

Asn

Tyr

LyS

Glu

Trp

Pro

Lys

Ile
150

Thr

Gly

"Asn

55

Ile

Glu
val
Tyr

ASp

Glu

val

40

Leu

Pro

GIn

Arg

Phe

120

Leu

LyS

Asn

25

Phe

Ala

Asn

Ife

Thr

10

Thr

vall

Arg

Ala

Phe

80

Leu

Gin

Lys

Trp

Ala

Phe

Leu

Ala

Ile

75

Lys

Ser

Ile

Phe

Leu
155

ggttggagygg
ttttaaataa

cggaggctgce

agtcaaatcc

ttttcgeatt

ccaccadaat

cys

Trp

Cys

ser

60

Ile

Trp

l.eu

Ala

Ser

140

Glu

pPage 10

Leu

Asn

Lys

Gly

ASp

Arg

Tyr

Gly

Ser

Lys

ser

Glu

Leu

Gly

Gly

Gln

aaaattttca
tcagcttaga
attgtcagca
gcctgaatat
tggtgtcgea
taacatggat

catggcaagt

Ser

15

Glu

Ser

Tyr

Glu

val

Ash

Leu

Thr

Phe

Ser

Leu

Thr

80

Pro

Ile

Gly

Arg
160

420
480
540
600
660
720
780
801



eolf-seql

l.eu

175

Ala

Gly

val

Met

Thr

Asn
Ley
Phe
Gly
Asp

240

LYS

I7e ser Ala val Asn GIn val Glu Phe Leu Glu Ser Leu Phe
165 170
Lys Leu Ser Ala Ser Lys Glu Asn Gin Leu Ile val Lys Glu
180 185 190
val Thr Glu Ala Ala Pro Glu Tyr Leu val His Ser Lys Thr
195 260 205
ser Gly val Gly Thr Glu Ser Asn Pro Gly val Ala Trp Trp
210 215 220
Trp val Glu Lys Gy Ala Glu val Tyr Phe pPhe Ala Phe Asn
225 230 235
Ile Asp Asn Giu Asn Lys Leu Pro Leu Arg Lys Ser Ile Pro
245 250
Ile Met Ala ser Glu Gly Ile Ile Gly Gly
260 265
<210> 13
<211> 801
<212> DNA
<213> aArtificial
<220>
<223> gene hybrid 0xAall/oxa7
<400> 13
atgaaaacat ttgccgcata tgtaattatc gcgtgtettt cgagtacgge
tcaattacag aaaatacgtc ttggaacaaa gagtictctg ccgaagecgt
ttcgtgettt gtaaaagtag cagtaaatcc tgcgctracca atgacttage
aaggaatatc ttccagcatc aacatttaag atccccaacg caattatcgg
ggtgtcataa ggaatgagca tcaggttttc aaatgggacg gaaagccaag
caatgggaaa gagacttgac cttaagaggg gcaatacaag tttcagetgt
caacaaatcg c¢cagagaagt tggcgaagta agaatgcaga aataccttaa
tatggcagee agaatatcag tggtggeatt gacaaattct ggttggaaga
atttccgcag ttaatcaagt ggagtticta gagtctctat atttaaataa
tctaaagaaa atcagctaat agtaaaagag gctrttggtaa cggaggetgce
cttgtgcatt caaaaactgg titttctggt gtgggaactg agtcaaatcce
tggtgggttg ggtgggttga gaaggagaca gaggtttact ttttcgcatt
atagacaacg aaaataagtt gccgctaaga aaattcattc ccaccaaaat
gagggcatca ttggtggcta a
<210> 14
<211> 266

Page 11

255

attagctggt
caatggtgtc
tegtgcatca
cctagaaact
agccatgaag
tceegrattt
aaaattttec
ccagcttaga
attgtcagca
gcctgaatat
tggtgtcgea
taacatggat

catggcaagt

60
120
180
240
300
360
420
480
540
600
660
720
780
801



<212>
<213>

<220>
<223>

<400>
Met Lys Thr phe
1

Ala

Ser

Lys

Pro

65

Gly

Arg

Gin

Glu

Asn

145

Ile

Lys

va'l

Ser

Trp

L.eu

Ala

Ser

50

Ala

val

Ala

val

val

130

Ile

ser

Leu

Thr

Gly

val

PRT

Artificial

protein hybrid OXA11/0XA7

14

Ala

Glu

35

Cys

Ser

Ile

Met

ser

115

Arg

Ser

Ala

Ser

Glu

195

val

Glu

Gly

20

Ala

Ala

Thr

Arg

Lys

Ala

Met

Gly

val

Ala

180

Ala

Gly

Lys

§1a Ala Tyr val Ile

Ser

val

Thr

Phe

Asn

85

Gin

val

Glin

Gly

Asn

165

Ser

Ala

Thr

Glu

Ile

Asn

Asn

Trp

Pro

Lys

Ile

150

GIn

Lys

Pro

Glu

Thr
230

Thr

Gly

AsSp

55

Ile

His

Glu

val

Asp

val

Glu

Glu

ser

215

Glu

Glu
val
40

Leu
Pro
Gin
Arg
Phe
120
Leu
Lys
Glu
Asn
Tyr
200

Asn

val

Asn

25

Phe

Ala

Asn

val

Lys

Phe

Phe

GlIn

185

Leu

eolf-seq]l

Ile

10

Thr

val

Arg

Ala

Phe

g0

Leu

Gln

Lys

Trp

Leu

170

l.eu

val

Ala

Ser

L.eu

Ala

Ile

75

Lys

Thr

Tle

Phe

Leu

155

Glu

Ile

His

Pro Gly val

Tyr

Phe

Phe
235

Cys

Trp

Cys

ser

60

Ile

Trp

Leu

Ala

ser

140

Glu

Ser

val

Ser

Ala

220

Ala

Page 12

Leu

Asn

Lys

Lys

Gly

Asp

Arg

Asp

Leu

Lys

205

Trp

Phe

Ser

Glu

Leu

Gly

Gly

Glu

Gly

Gln

Tyr

Glu

190

Thr

Trp

Asn

Ser

15

Glu

Ser

Tyr

Glu

Lys

Ala

val

Ser

Leu

Leu

175

Ala

Gly

val

Met

Thr

Phe

Ser

Leu

Thr

80

Pro

Ile

Gly

Glin

Arg

160

Asnh

Leu

Phe

Gly

240



245

eotf-seq]
Ile Asp Asn Glu Asn Lys Leu Pro Leu Arg Lys Phe Ile pPro Thr Lys
250

ITe Met Ala ggg Glu Gly I7e 1le Gly Gly

<210> 15

<211> 804
<212> DNA
<213>

<220>
<223>

<400> 15
atgaaaacar

tcaattacag
ttegtgettt
aaggaatatc
ggtgtcataa
caatgggaaa
caacaaatcg
tatggcagec
atttcecgcag
tctaaagaaa
atagttcatt
tggtgggtty
atagacaacg
gagggcatca
1 267
<212> PRT
<213>

<220>
<223>

<400> 16

1

Artificial

ttgecgceata
aaaatacgtc
graaaagtag
ttccagecatc
agaatgagca
gagacttgac
ccagagaagt
agaatatcag
ttaatcaagt
accagctaat
Ccaaaaactgy
ggtgggtiga
aaagtaagtt

tcattggtgg

Artificial

protein hybrid

gene hybrid Oxall/OxA5

tgtaattatc
ttggaacaaa
cagtaaatcc
aacatttaag
tcaggttttc
cttaagaggg
tggcgaagta
tggtggcatt
ggagtttcta
agtaaaagag
tttrtetggt
gaaggagaca
gcegcetaaga

Ctaa

0OXA11/0XAS

265

gegtgrettt
gagttctctyg
tgcgctacca
atcceccaacg
aaatgggacg
gcaatacaag
agaatgcaga
gacaaattct
gagtctctat
gcaatagtta
gtgggaactg
gaggtttact

aaatccattc

10

cgagtacgge
ccgaageegt
atgacttagc
caattatcgy
gaaagccaag
tttcagetgt
aataccttaa
ggttggaaga
atitaaataa
cagaagcaac
agtcaaatec
ttttcgectt

ccaccaaaat

255

attagctggt
caatggtgte
tcgtgcatea
cctagagact
agccatgaag
teccgtattt
aaaattttcc
ccagcttaga
attgtcagcea
tccagaatat
tggtgtcgea
taacatggat

catggaaagt

Met Lys Thr Phe Ala Ala Tyr val Ile Ile Ala Cys Leu Ser Ser Thr
5

Ala Leu Ala Gly Ser Ile Thr Glu Asn Thr Ser Trp Asn Lys Glu Phe
20 30

Ser Ata Glu Ala val Asn Gly val phe val Leu Cys Lys Ser Ser Ser
40 45

Page 13
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120
180
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eolf-seql
Lys Ser Cys Ala Thr Asn Asp Leu Ala Arg Ala Ser Lys Glu Tyr Leu
50 55 60

Pro Ala ser Thr Phe Lys Ile Pro Asn Ala Ile Ile Gly Leu Glu Thr
65 70 75 80

Gly val Ile Lys Asn Glu His GIn val Phe Lys Trp Asp Gly Lys Pro
85 90 g5

Arg Ala Met Lys GIn Trp Glu Arg Asp Leu Thr Leu Arg Gly Ala Ile
100 105 110

GIn val ser ala val Pro val Phe GIn GIn Ile Ala Arg Glu val Gly
115 120 125

Glu val Arg Met GIn Lys Tyr Leu Lys Lys Phe Ser Tyr Gly Ser Gin
130 135 140

Asn Ile ser Gly Gly Ile Asp .Lys Phe Trp Leu Glu Asp GIn Leu Arg
145 150 155 160

Ile ser Ala val Asn Gin val Glu Phe Leu Glu Ser Leu Tyr Leu Asn
165 170 175

Lys Leu Ser Ala Ser Lys Glu Asn Gln Leu Ile val Lys Glu Ala Ile
180 185 190

val Thr Glu Ala Thr Pro Glu Tyr ITe val His Ser Lys Thr Gly Phe
195 200 205

ser Gly val Gly Thr Glu Ser Ashn Pro Gly val Ala Frp Trp val Gly
210 215 220

Trp val Glu Lys GHu Thr Glu val Tyr phe Phe Ala Phe Asn Met Asp
225 230 235 240

ITe Asp Asnh Glu Ser Lys Leu Pro Leu Arg Lys Ser Ile Pro Thr Lys
245 250 255

Ile Met Glu Sser Glu Gly ITe 11e 1le Gly Gly

260 265
<210> 17
<211> 801
<212> DNA
<213> Artificial
<220>
<223> gene hybrid OXALL/OXAS
<400> 17
atgaaaacat ttgccgcata tgtaattatc gogtgtcttt cgagtacgge attagctggt 60
tcaattacag aaaatacgtc ttggaacaaa gagttctctyg ccgaagccgt caatggigtc 120

Page 14



ttcgtgettt
aaggaatatc
ggtgtcataa
caatgggaaa
caacaaatcg
tatggcagcec
atttcecgeag
tctaaagaaa
ctagtgecatt
tggtgggttg
atagacaacg
gagggcatca
18

266

PRT
Arti

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

<220>
<223>

<400>

prot
18

ﬁet Lys Thr phe Ala Ala Tyr
5

Ala Leu Ala

Glu
35

ser Ala

Lys Ser Cys
50

Pro Ala ser

65

val Tle

Arg Ala Met

G1n val ser

115

gtaaaagtag
ttccagcatce
agaatgagca
gagacttgac
ccagagaagt
agaatatcag
ttaatcaagt
accagctaat
caaaaactgg
ggtgggtaga
aaagtaagtt

ttggtggcta

ficial

ein hybrid

Gly Sser 11

20

Ala val As

Alta Thr As

Thr phe

Ly
70

Asn G1

85

Lys
Gin

Lys

Ala val

Trp

Pro

cagtaaatcc
aacatttaag
tcaggtttte
cttaagaggg
tggcgaagta
tggtggeatt
ggagtttcta
agtaaaagag
tttttctggt
gaaaggaact
gcegetaaga

a

OXALL/OXA7
val
Glu

e Thr

val
40

n Gly

n Asp Leu

55

s Tle Pro

u His Gln
Glu

Arg

Phe
120

val

eclf-seql

tgcgctacca
atccccaacy
aaatgggacg
gcaatacaag
agaatrgcaga
gacaaattct
gagtctctat
gctttggtaa
gtgggaactg
gaggtttact

aaatccattc

Ile Ala

10

Ile

Asn Thr Ser

25

Phe val Leu

Ala Arg Ala

Ile
75

Asn Ala

Phe
90

val Lys

Thr

Leu

Gln Ile

atgacttagc
caattatcgg
gaaagccaag
tttcagctgt
aataccttaa
ggttggaaga
atttaaataa
cggaggcggc
agtcaaatcc
ttttcgectt

cfaccCaaaat

Cys Leu

Trp Asn

Cys

sSer
60

Lys
Ile Gly
Trp Asp
Leu

Arg

Ala Arg

Page 15

Ser

Glu

Leuy

Gly

Gly

Glu

tcgtgcatca
cctagaaact
agccatgaag
tcecgtattt
aaaattrtcce
ccagcttaga
attgtcagea
acctgaatat
tggtgtcgea
tagcatggat
catggaaagt

Ser Thr

15

Glu Phe

ser Sser
Leu

Tyr

Thr
80

Glu
LYS Pro
Ile

Ala

val

180
240
300
360
420
480
540
600
660
720
780
801



Glu val Arg Met GIn Lys Tyr Leu
130 135
Asn Ile ser Gly Gly Ile Asp Lys
145 150
Ile ser Ala val Asn GIn val GTu
165
Lys Leu Ser Ala Ser Lys Glu Asn
180
val Thr Glu Ala Ala Pro Glu Tyr
195 200
Ser Gly val Gly Thr Glu Ser Asn
210 215
Trp val Glu Lys Gly Thr Glu val
225 230
Ile Asp Asn Glu Ser Lys Leu Pro
245 :
Ile Met Glu Ser Glu Gly Ile Ile
260
<210> 19
<211> 804
<212> DNA
<213> Artificial
<220>
<223> gene hybris OXALl/0xA5
<400> 19
atgaaaacat ttgccgcata tgtaattatce
tcaattacag aaaatacgtc ttggaacaaa
ttcgtgettt gtaaaagtag cagtaaatcce
aaggaatatc ttccagcate aacatttaag
ggtgtcataa agaatgagca tcaggittte
caatgggaaa gagacttgac cttaagaggg
caacaaatcg ccagagaagt tggcgaagta
tatggcagcc agaatatcag tggtggcatt
atttccgcag ttaatcaagt ggagtttcta
tctaaagaaa accagctaat agtaaaagag
ctagtgcatt caaaaactgg tttttctggt
tggtgggttg ggtgggttga  gaaggagaca

Lys

Phe

Phe

Gin

185

Leu

Pro

Tyr

Leu

gcgtgtcttt
gagttctcty
tgcgcetacca
atccccaacg
aaatgggacy
gcaatacaag
agaatgcaga
gacaaattct
gagtctctat
gctttggtaa
gtgggaactg
gaggttiact

eolf-seql
Lys Phe ser
140

Trp Leu Glu
155

Leu Glu Ser
170

Leu Tle val
val His Ser
Gly val Ala

220

Phe Phe Ala
235

Arg Lys Ser

Gly

Page 16

Tyr

Asp

Leu

Lys

Lys

Trp

Phe

Gly

Gin

Tyr

Glu

190

Thr

Trp

Ser

Pro

cgagtacggc
ccgaageegt
atgacttagce
caattatcgg
gaaagccaag
tttcagctgt
aataccttaa
ggttggaaga
atttaaataa
cggaggcgge
agtcaaatcc

ttttcgectt

Ser

Leu

Leu

175

Ala

Gly

val

Met

Thr
255

Glin

Arg

Asn

Leu

Phe

Gly

Asp

240

Lys

attagctggt
caatggtgte
tcgtgeatca
cctagaaact
agccatgaag
tcecegtattt
aaaattttce
ccagcttaga
attgtcagca
acctgaatat
tggtgtcgea

taacatggat

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



atagacaacg agagtaaatt gccgtcaaga aaatccattt caacgaaaat catggcaagt

gaaggcatca tcattggtgg ctaa

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

<220>
<223>

<400>

20
267
PRT

Artificial

protein hybrid 0XAall/0XA5

20

Met Lys Thr Phe Ala Ala Tyr val Ile

1

Ala

Ser

LYS

Pro

65

Gly

Arg

Gln

Glu

Asn

145

Ile

Lys

val

Leu

Ala

ser

50

Ala

va'l

Ala

val

val

130

I1le

Ser

Leu

Thr

Ala

Glu

35

Cys

Ser

Ile

Met

Ser

115

Arg

ser

Ala

Ser

Glu
195

Gly

20

Ala

Ala

Thr

Lys

LYS

Ala

Met

Gly

val

Ala

180

Ala

5

Ser

val

Thr

Phe

Asn

85

Gin

val

Glin

Gly

AsSn

165

Ser

Ala

Ile

Asn

Asn

Trp

Pro

Lys

Ile

150

Glin

Lys

Pro

Thr

Gly

ASp

55

His

Glu

val

Tyr

135

Asp

val

Giu

Glu

Glu

val

40

Leu

Pro

Gin

Arg

Phe

120

Leu

Lys

Glu

Asn

Tyr

Asn

25

Phe

Ala

Asn

val

Lys

Phe

Phe

Gin

185

Leu

eolf-seql

Ile

10

Thr

val

Arg

Ala

Phe

90

ey

Glin

Lys

Trp

Leu

170

Leu

val

Ala

ser

Leuy

Ala

Ile

75

Lys

Thr

Ile

phe

Leu

155

Gliu

Ile

His

cys

Trp

Cys

ser

60

Ile

Trp

Leu

Ala

Ser

140

Glu

Ser

val

Ser

pPage 17

Leu

Asn

Lys

Lys

Gly

Asp

Arg

Asp

Ley

Lys

Lys

Ser

Glu

Leu

Gly

Gly

110

Glu

Gly

Gln

Tyr

Glu

190

Thr

Ser

15

Glu

Ser

Tyr

Glu

val

ser

Leu

Leu

175

Ala

Gly

Thr

Phe

ser

Leu

Thr

80

Pro

Ile

Gly

GIn

Ley

Phe

780
804



ser Gly val &ly Thr Glu Ser Ash Pro

210

Trp val Glu Lys Glu Thr Glu val Tyr

225

Ile Asp Asn Glu Ser Lys Leu Pro Ser

ITe Met Ala Ser Glu Gly Ile Ile %%?

<210> 21
<211> 801
<Z212> DNA
<213>

<220>
<223>

<400> 21
atgaaaacat

tcaattacag
ttegtgettt
aaggaatatc
ggtgtcataa
caatgggaaa
caacaaatcg
tatggcagce
atttccgcag
tctaaagaaa
ctagtgcatt
tggtgggtty
atagacaacg
gagggcatca
<210> 22

<211> 266
<212> PRT
<213»

<220>
<223>

<400> 22

215

230

245

260

Artificial

ttgccgeata
aaaatacgtc
gtaaaagtag
ttcecageate
agaatgagca
gagacttgac
ccagagaagt
agaatatcag
ttaatcaagt
accagctaat
caaaaactgg
ggtgggtrga
aaagtaagtr

ttggtggeta

Artificial

protein hybrid

gene hybrid OX011/0X05

tgtaattatc
ttggaacaaa
cagtaaatcc
aacatttaag
tcaggttttc
ctraagaggg
tggcgaagtg
tggtggcatt
ggagtctcta
agtaaaagag
ttittctggt
gaaggagaca
gccgctaaga

a

0X011/0X05

eolf-seql

Phe pPhe
235

Arg Lys
250

Gly Gly

gcgtgtcttt
gagttctctyg
tgcgetacca
atccecaacg
aaatgggacg
gcaatacaag
agaatgcaga
gacaaattct
gagtctctat
gcrttggtaa
gtgggaactg
gaggtttact

daatccattc

220

Gly val Ala Trp Trp val Gly

Ala Phe Asn Met Asp

240

Ser Ile Ser Thr Lys

cgagtacgge
ccgaagcecgt
atgacttagce
caattategy
gaaagccaag
tttcagctgt
aataccttaa
ggttggaaga
atttaaataa
€ggaggcggc
agtcaaatcc
ttttcgectt

ccaccaaaat

255

attagctggt
caatggtgtc
tcgtgecatca
cctagaaact
agccatgaag
tcccgtattt
aaaattttec
ccagettaga
attgtcagca
acctgaatat
tggtgtcgea
taacatggat

catggaaagt

Met Lys Thr Phe Ala Ala Tyr val Ile Ile Ala Cys Leu Ser Ser Thr
1

5

10

Page 18
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60
120
180
240
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420
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Ala

Ser

Lys

Pro

65

Gly

Arg

GlIn

Glu

Ash

145

ITe

LyS

val

Ser

225

ITe

Ile

Leu

Ala

ser

50

Ata

val

Ala

val

val

130

Ile

Ser

Leu

Thr

Gly

val

ASD

Met

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

Ala

Glu

35

Cys

Ser

Ile

Met

Ser

115

Arg

ser

Ala

ser

Glu

195

val

Glu

Ash

Glu

23
804
DNA

Gly

20

Ala

Ala

Thr

Lys

LyS

100

Ala

Met

Gly

val

Ala

180

Ala

Gly

LyS

Glu

Ser
260

ser

val

Thr

Phe

Asn

85

GIn

val

Gin

Gly

Asn

165

Ser

Ala

Thr

Glu

Ser

245

Glu

Artificial

Ile

Asn

AsSn

Lys

70

Glu

Trp

Pro

LYS

Ile

150

Gln

Lys

Pro

Gy

Thr

230

Lys

Gly

Thr

Gly

ASD

35

Ile

His

Glu

val

TYr

ASp

val

Glu

Glu

Ser

215

Glu

lLeu

Ile

Glu

val

40

teu

Pro

Gln

Arg

Phe

120

Leu

Lys

Glu

AsSh

Tyr

200

Asn

val

Pro

Ile

ASh
25

Phe
Ala

Asn

val

Lys
Phe
Ser
GIn
185
Leu
Pro
Tyr

L.eu

Gly

eolf-seql
Thr ser Trp

val

Arg

Ala

rhe

90

l.ey

GIn

Lys

Trp

Leu

170

Leu

val

Gly

phe

Leu

Ala

Ile

75

LyS

Thr

Ile

Phe

Leu

155

Giu

Ile

His

val

Phe

235

Lys

Cys

Ser

60

Ile

Trp

Leu

Ala

Ser

140

Glu

Ser

val

Ser

Ala

220

Ala

Ser

Page 19

Asn

Lys

Lys

Gly

ASp

Arg

Asp

l.euy

Lys

205

Trp

Phe

ile

Glu

Leu

Gly

Gly

110

Gilu

Gly

GIn

Tyr

Glu

190

Thr

Trp

Asn

Pro

Glu

Ser

Tyr

Glu

Lys

a5

Ala

val

Ser

l.euy

Leu

175

Ala

Gly

val

Met

Thr
255

Phe

Ser

Leu

Thr

80

Pro

Iie

Gly

Gln

Arg

160

AsSn

Leu

Phe

Gly

Asp

240

Lys



eolf~seql

<220>
<223> gene hybrid OXx011/0X05
<400> 23
atgaaaacat ttgccgcata tgtaattate gogtgtcttt
tcaattacag aaaatacgtc tiggaacaaa gagitctctyg
ttcgtgcitt gtaaaagtag cagtaaatcc tgcgctacca
aaggaatatc ttccagcatc aacatttaag atccccaacg
ggtgtcataa agaatgagca tcaggttttc aaatgggacy
caatgggaaa gagacttgac cttaagaggg gcaatacaag
caacaaatcg ccagagaagt tggcgaagta agaatgcaga
tatggcagcec agaatatcag tggtggcatt gacaaatict
atttccgrag ttaatcaaga ggagtttcta gagtctotat
tctaaagaaa accagctaat agtaaaagag gotttggtaa
ctagtgcatt caaaaactgg trtttctggt gtgggaactg
tggtogggttg ggtggytiga gaaggagaca gaggtttact
atagacaacg aaagtaagtt gccgetaaga aaatccattc
gagggcatca tcattggtgg ctaa
<210> 24
<211> 267
<212> PRT
<213> Artificial
<220> .
<223> protein hybrid 0xX011/0X05
<400> 24
Met Lys Thr phe Ala Ala Tyr val Ile 1le Ala
1 5 10
Ala Leu Ala Gly ser ITe Thr Giu Asn Thr Ser
20 25
ser Ala ¢lu Ala val Asn Gly val Phe val Leu
35 40
Lys Ser Cys Ala Thr Asn Asp Leu Ala Arg Ala
50 55
Pro Ala Ser Thr phe Lys Ile Pro Asn Ala 1le
65 70 75
Gly val Ile Lys Asn Glu His GIn val Phe Lys
85 20

cgagtacggce
ccgaagecgt
atgacttagc
caattatcgg
gaaagccaag
tttcagctgt
aataccttaa
ggttggaaga
atttaaataa
cggaggegge
agtcaaatcc
rrttcgectt

ccaccaaaat

Cys Leu Ser

Trp

Asn

Cys

Ser Glu

60

Lys

Ite Gly lLeu

Trp Asp Gly

Page 20

attagctggt
caatggtgrc
tegtgeatca
cctagaaact
agccatgaag
tccegtattt
aaaattttec
ccagcttaga
attgtcagca
acctgaatat
tggtgtcgea
taacatggat

catggaaagt

Ser Thr

13

Glu phe

Ser Ser
Leu

Tyr

Thr
80

Glu

LYs Pro

95

60
120
180
240
300
360
420
480
540
600
660
720
780
804



Arg

GIn

Glu

AsSnh

145

Ile

Lys

val

Ser

Trp

225

Iie

Ile

Ala

val

val

130

Ite

Ser

L.eu

Thr

Gly

val

Asp

Met

<210>
<211>
<212>

<213>

<220>
<223>

<400>

Met

Ser

115

Arg

Ser

Ala

Ser

Glu

195

val

Glu

Asnh

Glu

25

800
DNA
Artificial

tcaattacag

Ttcgtgcttt

aaggaatatce

ggtgtcataa

caatgggaaa

caacaaatcg

tatggcagec

Lys

100

Ala

Met

Gly

val

Ala

180

Ala

Gly

Lys

Glu

ser
260

Gn

val

Gln

Gly

Asn

165

Ser

Ala

Thr

Glu

ser

245

Glu

aaaatacgtc
gtaaaagtag
ttccageatc
agaatgagca
gagacttgag
ccagagaagt

agaatatcag

Trp

Pro

Lys

Ile

150

Gln

Lys

Pro

Glu

Thr

230

LYs

Gly

Glu

val

Tyr

Asp

Glu

Glu

Glu

Ser

215

Glu

Leu

Ile

Arg

Phe

120

Leuy

Lys

Glu

Asn

Tyr

200

Asn

val

Pro

ITe

gene hybrid 0X011/0X05

25
atgaaaacat ttgccgcata

tgtaattatc
ttggaacaaa
cagtaaatcc
aacatttaag
tcaggrttte
cttaagaggg
tggcgaagta
rggtggcatt

Lys

Phe

Phe

Gln

185

Leu

Pro

Tyr

Leu

ite
265

gcgtgtettt
gagttctctg
tgcgctacca
atccccaacyg
aaatgggacg

gcaatacaag

gacaaattct

agaatgcaga

eoif-seql
Leu Thr Leu

Gin Ile Ala

Lys Phe Ser
140

Trp Leu Glu
155

Leu Glu ser
170

Leu Ile val
val His Ser
Gly val Ala

220

rhe phe Ala
235

Arg Lys Ser

Gly Gly

Page 21

Asp

Leu

Lys

Trp

Phe

Ile

Gly

Gin

Tyr

Glu

190

Thr

Trp

Asn

Pro

cgagtacggce
ccgaageegt
atgaéttagc
caattatcgg
gaaagccaag
tttcagctgt

gataccttaa

ggttggaaga

Ala

val

ser

ey

Leu

175

Ala

Gly

val

Met

Thr
255

attagcetggt
caatggtgtc
tegtgeatca
cctagaaact
agccatgaag
tccegtattt
aaaattttce

ccagcttaga

Ile

Gly

Gin

Leu

Phe

Gly

60
120
180
240
300
360
420
480



atttccgeag
tctaaagaaa
ctagtgcatt
tggtgggttg
atagacaacy
agggecatcat
<210>
<211>

<212>
<213>

26
266
PRT
Arti

<220>
<223>

<400> 26
Met Lys Thr
1

Ala

Ala Leu

Glu
35

Ser Ala

Ser
50

Lys Cys

Pro Ala

65

Ser

Gly val Ile

Arg Ala Met

GIn val ser

115

val
130

Gy Arg

Asn Ile

145

Ser

Ile ser Ala

ttaatcaagt
accagctaat

caaaaactgg

ggtgggttgg
aaagtaagtt

tggtggctaa

ficial

Phe

Gly ser 11

20

Ala val As

Ala Thr As

Thr Phe

Ly
70

Asn G1

85

Lys

Lys GIn Tr

100

Ala val pr

Met Gln Ar

1]
15

Gly Gly

val Asn G1

165

eotf-seqi

ggagtticta gagtctctat

agtaaaagag gctrtggtaa

tttttctggt gtgggaactg

gaaggagaca gaggtttact

gccgetaaga aatccattee

e Thr

n Gty

n Asp

55

s Tle

U His

p Glu

o val

g Tyr
135

e Asp
0

n val

protein hybrid OX0l1l/0X05

Glu

val

40

Leu

Pro

GIn

Arg

Phe

120

Leu

Lys

Glu

?1a Ala Tyr val 1le

Asn

25

Phe

Ala

Asn

val

Lys

Phe

Phe

Ile

10

Thr

val

Arg

Ala

Phe

90

Leu

Gln

Lys

Trp

Leu
170

Ala

ser

ey

Ala

Ile

75

Lys

Ser

Ile

Phe

Leu

155

Glu

atttaaataa
€ggaggcgygc
agtcaaatcc
ttttegectt

cacCcCaaaatc

Cys Leu Ser

Ash

Trp

cys

ser Glu

60

Lys

ITe Gly Leu

Trp Asp Gly

Leu Arg Gly

110

Ala Arg Glu

125

Ser
140

Tyr Gly

Glu Asp Gln

Ser Leu Tyr

Page 22

attgtcagea
acctgaatat
tggtgtegea
taacatggat

atggaaagtg

Ser Thr

15

Glu Phe

Ser Ser
Leu

Tyr

Thr
80

Giu

Lys Pro

95

Ala 1le

val Gly
Ser Gln
Leu

Arg

Ley
175

Asn

540
600
660
720
780
800



eolf-seqgl

Lys Leu Ser Ala Ser Lys Glu Asn Gln Leu Ile val Lys Glu

180 185 190
val Thr Glu Ala Ala Pro Glu Tyr Leu val His Ser Lys Thr

195 200 205
ser Gly val Gly Thr Glu Ser Asn Pro Gly val Ala Trp Trp
210 215 220
Trp val Gly Lys Glu Thr Glu val Tyr pPhe Phe Ala Phe Asn
225 230 235
Ile Asp Asn Glu Ser Lys Leu Pro Leu Arg Lys Ser Tle Pro
245 250

ITe Met Glu Ser Glu Gly Ile Ile Gly Gly

260 265
<210> 27
<211> 802
<212> DNA
<213> aArtificial
<220>
<223> gene hybrid ox011/0x05
<400> 27
atgaaaacat ttgccgecata tgtaattact gegtgtcttt caagtacggce
tcaattacag aaaatacgtt ttggaacaaa gagttctctg ccgaagecgt
ttttcgtget ttgtaaaagt agcagtaaat cctgcgcrac caataactta
caaaggaata tcttccagca tcaacattta agatccccaa cgcaattate
ctggtgtcat aaagaatgag catcaggttt tcaaatggga cggaaagcca
aacaatggga aagagacttg agcttaagag gggcaataca agtttcageg
ttcaacaaat cgccagagaa gttggcgaag taagaatgca gaaatatctt
catatggtaa ccagaatatc agtggtggca ttgacaaatt ctggttggag
gaatttccgc agttaatcaa gtggagtttc tagagtctct atttttaaat
catcaaaaga aaatcagcta atagtaaaag aggctttggt aacggaggct
atcttgtgca ttcaaaaact ggtttttctg gtgtgggaac tgagtcaaat
catggtgggt tggttgggtt gagaagggag cagaggtrta ctttttcgea
atatagacaa cgaaaataag ttgccgctaa gaaaatccat tcccaccaaa
tgagggceatc attggtgget aa
<210> 28
<211> 266
<212> PRT
<213> Artificial
<220>

pPage 23

Ala Leu

Gly Phe

val Gly

Met Asp
240

Thr Lys
255

attagctagt
caatggtgtt
gctegtgeat
ggcctagaaa
agagccatga
gttcccgtat
aaaaaatttt
ggtcagctta
aaattgtcag
gcgcctgaat
cetggtgteg
tttaacatgg

tcatggcaag

60
120
180
240
300
360
420
480
540
600
660
720
780
802



<223>
<400>

Met Lys Thr

1

Ala

Ser

LYS

Pro

65

Gly

Arg

Gln

Glu

Asn

145

Ile

Lys

val

ser

Trp

Ite

Leu

Ata

Ser

50

Ala

val

Ala

val

val

130

Ile

Ser

Leu

Thr

Gly

210

val

ASp

Ala

Glu

35

cys

ser

Ile

Met

Ser

115

Arg

Ser

Ala

ser

Glu

195

val

Glu

Asn

Phe

Ser

20

Ala

Ala

Thr

Lys

Lys

100

Ala

Met

Gly

val

Ala

180

Ala

Gly

LYS

Glu

Ala
5
ser
val
Thr
Phe
Asn
85
GIn
val
Gln
Gly
Asn
165
Ser
Ala
Thr

Gly

Asn
245

protein hybrid Ox011/0X05
28

Ala Tyr val Ile

Ile

Asn

Asn

Trp

Pro

LYS

Ile

150

Glin

Lys

Pro

Glu

Ala

230

Lys

Thr

Gly

ASn

55

1le

His

val

Tyr

135

ASp

val

Glu

Glu

Ser

215

Glu

Leu

Glu

val

40

Leu

Pro

Gln

Arg

Phe

120

ey

LYS

Glu

AsSnh

TYF

200

Asn

val

Pro

Asn

25

Phe

Ala

Asn

val

Lys

Phe

Phe

Gin

185

t.eu

Pro

Tyr

Leu

eolf-seql

Thr

10

Thr

val

Arg

Ala

Phe

90

Leu

Gin

Lys

Trp

L.eu

170

Leu

val

Gly

Phe

250

Ala

Phe

Leu

Ala

Ile

75

Lys

Ser

Ile

Phe

Leu

155

Glu

Ile

His

val

Phe

235

Lys

Cys

Trp

cys

Ser

60

Ile

Trp

Leu

Ala

Ser

140

Glu

Ser

val

Ser

Ala

220

Ala

Ser

Page 24

Leu

Asn

LYS

45

Lys

Gly

ASp

Arg

Tyr

Gly

Leu

Lys

Lys

205

Trp

Phe

Ile

Ser

sar

Glu

Leu

Gly

Gly

110

Glu

Gly

Glin

Phe

Glu

190

Thr

Trp

Asn

Pro

Ser

15

Glu

Ser

TYr

Glu

LYS

Ala

val

Asn

Leu

Leu

175

Ala

Gly

va'l

Met

Thr
255

Thr

Phe

Ser

Leu

Thr

80

Pro

Ile

Gly

Gin

Arg

160

Ash

Leu

Phe

Gly

ASp

240

Lys



Ile Met Ala ser Glu G1

<210> 29

<211> 801
<212> DNA
<213>

<2 20>
<223>

<400> 29
atgaaaacat

tcaattacag
ttegtgettt
aaggaatatc
ggtgtcataa
caatgggaaa
caacaaatcg
tatggtaacc
attcccgeag
tcaaaagaaa
cttgtgeatt
tggtgggtty
atagacaacg
gagggcatca
<210> 30
<211> 266
<212> PRT
<213>

<220>
<223>

<400> 30

1

Ala Leu Ala ser ser Ile Thr Glu

260

Artificial

ttgccgeata
aaaatacgtt
gtaaaagtag
ttccagcatce
agaatgagca
gagacttgac
ccagagaagt
agaatatcag
ttaatcaagt
atcagctraat
caaaaactgg
gttgggttga
aaaataagtt

ttggtggcta

Artificial

protein hybrid

Met Lys Thr Phe Ala Ala Tyr val
5

gene hybrid 0X011/0X05

cgtaattact
ttggaacaaa
cagtaaatce
aacatttaag
tcagattrtc
cttaagaggg
tggcgaagta
tggrggcatt
ggagtttcta
agtaaaagag
Tttttctggt
gaagggagca
gccgctaaga

a

OX011/0%05

eolf-seq]
y Ile Ile Gly Gly
265

gegtgtcttt
gagttctctg
tgcgetacea
atccccaacg
aaatgggacg
gcaatacaag
agaatgcaga
gacaaattct
gagtcrcrat
gctttggtaa
gtgggaacty
gaggtttact

daatccatte

Ile Thr Ala

10

Asn Thr Phe

25

ser Ala Glu Ala val Asn Gly val
40

35

Lys Ser Cys Ala Thr Asn Asp Leu
50 55

Phe val Leu

Ala Arg Ala

caagtacggc
ccgaageocgrt
atgacttagc
caattatcgg
gaaagccaag
tttcagetgt
aataccttaa
ggttggaggyg
ttttaaataa
cggaggcgge
agtcaaatcc
ttttcgeatt

ccaccaaaat

attagctagt
caatggtgtt
tcgtgcatca
¢ctagaaact
agccatgaag
tcccgtattt
aaaattttca

tcagcttaga

attgtcagca

acctgaatat
tggtgtegea
taacatggat

catggcaagt

Cys Leu Ser Ser Thr

15

Trp Asn Lys Glu Phe
30

Cys Lys Ser Ser Ser
45

Ser Lys Glu Tyr Leu
60

Page 25

60
120
180
240
300
360
420
480
540
600
660
720
780
801



Pro

65

CGly

Arg

Gln

Glu

Asn

145

Ile

Lys

val

ser

Ile

Ala

val

Ala

val

val

130

Ile

Pro

Leu

Thr

Gly

210

val

Asp

Met

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

<220>
<223>

<400>

atgaaaacat ttgccgcata tgtaattatc gogtgtcttt cgagtacggc attagetggt
tcaattacag aaaatacgtc ttggaacaaa gagttctctg ccgaagecgt caatggtgtce
ttecgtgettt gtaaaagtag cagtaaatcc tgcgctacca atgacttage tcgtgcatca

aaggaatatc ttccagcatc aacatttaag atccccaacg caattatcgg cctagaaact

Ser

Ile

Met

Ser

115

Arg

Ser

Ala

Ser

Glu

195

val

Glu

Asn

Ala

31
801
DNA

Thr

Lys

Lys

100

Ala

Met

Gly

val

Ala

180

Ala

Gly

Lys

Glu

Ser
260

Phe

Asn

85

Gln

val

Gin

Gly

ASn

165

ser

Ala

Thr

Gly

Ash

245

Glu

Artificial

Trp

Pro

Lys

Iie

150

GIn

Lys

Pro

Glu

Ala

230

LYS

Gly

Ile

His

Glu

val

Tyr

135

Asp

val

Glu

Glu

ser

215

Glu

Leu

Ile

Pro

Glin

Arg

Phe

120

Leu

Lys

Glu

AsSn

Tyr

200

Asn

val

Pro

Ile

gene hybrid oXxo0ll/0x05

31

Asnh

Ile

1065

Gin

Lys

Phe

Phe

Gin

185

Leu

Pro

Tyr

Leu

265

eolf-seq’
Ala Ile Itle

rPhe

90

Leu

Gln

Lys

Trp

Leu

170

Leu

val

Gly

Phe

Lys

Thr

Ile

Phe

Ley

155

Giu

Ile

His

val

Phe

235

Lys

Trp

Leu

Ala

Ser

140

Glu

ser

val

Ser

Ala

220

Ala

Ser

Page 26

G?y
AsD
Arg
Arg
Tyr
Gly
Leu
Lys
Lys
Trp
Phe

Ite

Leu

Gly

Gly

110

Glu

Gly

Gln

Phe

Glu

190

Thr

Trp

Asn

Pro

Glu

Thr

- B8O

val

Asn

Leu

Leu

175

Ala

Gly

val

Met

Thr
255

Pro

Ite

Gly

Gln

Leu

Phe

Gly

240

Lys

60
120
180
240



ggtgtcataa
caatgggaaa
caacaaatcg
tatggcagcc
atttccgeag
tctaaagaaa
ctagtgcatt
tggtgggtty
atagacaacg
gagggcatca
<210>
<211>

<212>
<213>

32
266
PRT
Arti

<220>
<223>

<400>

prot
32
Met Lys Thr
1

Ala

Ala Leu

Glu
35

ser Ala

Ser
50

Lys Cys

Pro Ala

65

ser

Gly val Ile

Arg Ala Met

GIn val ser

115

val
130

Giu APrg

agaatgagca
gagacttgac
ccagagaagt
agaatatcag
ttaatcaagt
accagctaat
caaaaactgy
ggtgggttga
aaagtaagtt

ttggtggcta

ficial

ein hybrid

Phe Ala Ala Tyr val Ile

5

Gly
20

Ser
Ala val
Ala Thr
Thr Phe

Asn
85

Lys

Lys GIn

100

Ala val

Met Gln

Ile

Asn

Asn

Trp

Pro

Lys

tcaggitttc
cttaagagyg
tggcgaagta
tggtogeatt
ggagtttcta
agtaaaagag
trrttctggt
gaaggagaca
gccgctaaga

a

OXOL1/0X05

Glu

Thr

val
40

Gly

ASp Leu

35

Ile Pro

His G1n
Glu Arg

Phe
120

val

Tyr Leu

135

eolf-seqgl

aaatgggacg
gcaatacaag
agaatgcaga
gacaaattct
gagtctctat
gctttggtaa
gtgggaactg
gaggtttact

aaatccattc

Ile Ala

10

asn Thr

25

Ser

phe val Leu

Ala Arg Ala

Ile
75

Asn Ala

Phe
a0

val Lys

ASp Leu Thr

Gln GIn Ile

Lys Lys Phe

gaaagccaag
Tttcagetgt
dataccttaa
ggttggaaga
atttaaataa
€ggaggcgge
agtcaaatcc
trttcgectt

ccaccaaaat

Cys Leu Ser

Trp Asn

Cys Lys

Ser Glu

60

Lys

Ile Gly Leu

Trp Asp Gly

Leu Arg Gly

110

Ala Arg Glu

Ser Tyr
140

Gly

page 27

agccatgaag
tccegtattt
aaaatitttce
ccagcttaga
attgtcagea
acctgaatat
tggtgtcgea
taacatggat

catggaaagt

Ser Thr

15

Glu Phe

Ser Ser
Leu

Tyr

Thr
80

Glu

Pro

Tle

val

Gly

Ser Gin

300
360
420
480
540
600
660
720
780
801



Ile
150

Asn Ile

145

Ser Gly Gly Asp Lys

Ite Ala val Asn GTn val Glu

165

Ser

Ala Glu

180

Lys Leu Ser ser Lys Asn

Glu Ala Ala Glu

195

val Thr Pro Tyr

200

Ser Gly val Gly Thr Glu sSer Asn

215

Thr Glu val

230

Trp val Glu Lys Glu

Ile Glu Ser

245

ASp Asn Lys Leu Pro

ITe Met Glu Ser Glu Ile Ile

260

Gly

<210> 33

<211> 801

<212> DNA

<213> Artificial

<220>

<223> gene hybrid 0OX011/0X05

<400> 33
atgaaaacat ttgccgcata tgtaattatc

tCaatiacag aaaatacgtc ttggaacaaa

ttegtgettt gtaaaagtag cagtaaatcc

aaggaatatc ttccagcatc aacatttaag

ggtgtcataa agaatgagca tcaggttttc

caatgggaaa gagacttgac cttaagagyg

caacaaatcg ccagagaagt tggcgaagta

tatggcagcc agaatatcag tggtggeatt

atttccgcag ttaatcaagt ggagtttcta

tctaaagaaa accagctaat agtaaaagag

ctagtgcatt caaaaactgg tttttctggt

ggtgggttga
aaagtaagtt

tggtgggttg

atagacaacg

gaaggagaca
gccgceraaga

gagggcatca trggtggcta a

phe

Phe

Gln

185

Leu

Pro

Tyr

Leu

Gly

eoif-seql

Trp Leu
155

Leu Glu

170

Leu Ile

val

Gly val

rhe phe

235

Lys

gcgtgterrt
gagttctctg
tgcgcetacca
atcecccaacg
aaatgggacg
gcaatacaag
agaatgcaga
gacaaattct
gagtctctat
gctttggtaa
gtgggaactg
gaggtttact

daatccatic

Glu Asp GIn

Ser Leu Tyr

Glu
190

val Lys

Thr

ser

Ala
220

Trp Trp

Ala Phe Asn

ser Ile Pro

cgagtacggc
ccgaagcegt
atgacttage
caattatcgg
gaaagccaag
tttcagctgt
aataccttaa
ggttggaaga
atttaaataa
cggaggegge
agtcaaatce
ttttcgectt

ccaccaaaar

Page 28

Leu Arg

Leu Asn

175

Ala Leu

Gly Phe

val Giy

Met Asp

240

Thr
255

Lys

attagctggt
caatggtgtc
tcgtgeatea
¢Cctagaaact
agccatgaag
tcccgtattt
azaattitcc
ccagcttaga
attgtcagea
acctgaacat
tggtgtcgeca
taacatggac

catggaaagt

60
120
180
240
300
360
420
480
540
600
660
720
780
801



<210>
<211
<212>
<213>

<220>
<223>

<400>

Met Lys
1

Ala Leu
ser Ala
Lys Ser

50

Pro Ala
65

Gly val
Arg Ala
Gln val
Glu val

130
Asn Ile
145
Ile Ser
Lys Leu

val Thr

Ser Gly
210

34
266
PRT

protein hybrid 0X011/0X05

34
Thr

Ala

Glu

35

Cys

Ser

Ile

Met

Ser

115

Arg

Ser

Ala

Ser

Glu

195

val

Artificial

phe Ala Ala Tyr val tle
5

Gly
20

Ala
Ala

Thr

LyS

Met

Gly

val

ala

180

Ala

Gly

Ser

val

Thr

Phe

ASh

85

Gin

va'l

GlIn

Gly

Ash

165

ser

Ala

Thr

Ile

AsSh

Asn

Trp

Pro

LyS

Iie

150

Gin

Lys

Pro

Glu

Thr

Gly

Asp

55

His

Glu

val

Tyr

135

Asp

val

Glu

Glu

Ser
215

Glu

val

40

Leu

Pro

Gin

Arg

Phe

120

Ley

LYS

Glu

Asn

His

200

Asn

Asn

25

Phe

Ala

Asn

val

Lys

phe

Phe

Gin

185

Leu

Pro

eolf-seql

Ile

10

Thr

val

Arg

Ala

Phe

90

Leu

Gin

Lys

Trp

Leu

170

Leu

val

Gly

Ala

5er

Leu

Ala

Ite

75

Lys

Thr

Ile

Phe

Leu

155

Glu

Ile

His

val

Cys

Trp

Cys

Ser

60

Ile

Trp

Leu

Ala

Ser

140

Glu

ser

va'l

Ser

Ala
220

Page 29

l.eu

Asn

Lys

Gly

AsSp

Arg

Asp

Leu

Lys

Ser

Lys

30

Ser

Glu

Leu

Gly

Gly

110

Glu

Gly

Glin

Tyr

Glu

190

Thr

Trp

Ser
15

Glu
ser

Tyr

Glu

val

Ser

Leu

ieu

175

Ala

Gly

vai

Thr

phe

ser

Leu

Thr

80

Pro

Gly

Gln

Arg

160

Asn

l.ey

Phe

Gly



225

eolf-seq
Trp val Glu Lys Glu ng Giu val Tyr Phe Phe Ala Phe Asn Met Asp
2

235

L

240

ITe Asp Asn Glu Ser Lys Leu Pro Leu Arg Lys Ser Ile Pro Thr Lys

245

250

I1e Met Glu Ser Glu Gly Ile Ile Gly Gly
260 265

<210> 35

<211> 804
<212> DNA
<213>

<220>
<223>

<400> 35

Artificial

gene hybrid OX011/0X05

atgaaaacat ttgccgeata tttaattatce

tcaattacag
ttcgtgettt
aaggaatatc
ggtgtcataa
caatgggaaa
caacaaatcg
tatggcagcc
atttccgeag
tctaaagaaa
ctagtgcatt
tggtgggttyg
atagacaacg
gagggcatca
<210> 36

<211> 267
<212> PRT
<213>

<220>
<223>

<400> 36

1

aaaatacgtc
gtaaaagtag
ttccageatce
agaatgagca
gagacttgac
ccagagaagt
agaatatcag
ttaatcaagt
accagctaat
caaaaactgg
ggtgggttga
aaagtaagtt

tcattggtgg

Artificial

ttggaacaaa
cagtaaatcc
aacatttaag
tcaggtttte
cttaagaggy
tggcgaagta
tggtggeatt
ggagtttcta
agtaaaagag
tttttetggt
gaaggagaca
gcecgctaaga

ctta

protein hybrid OX011/0X05

gcgtgtettt
gagttctctg
tgcgctacca
atccccaacg
aaatgggacg
gcaatacaag
agaatgcaga
gacaaattct
gagtctctat
gctttggtaa
gtgggaacty
gaggtttact

aaatccattc

10

cgagtacggc
ccgaagecgt
atgacttagc
caattatcgg
gaaagccaag
tttcagetgt
aataccttaa
ggttggaaga
atttaaataa
cggaggcgygc
agtcaaatcc
ttttegeett

ccaccaaaat

255

attagctogt
caatggtgtc
tcgtgcatca
cctagaaact
agccatgaag
tcccgtattt
aaaattttcc
ccagcttaga
attgtcagca
acctgaatat
tggtgtcgea
taacatggat

catggaaagt

Met Lys Thr Phe Ala Ala Tyr Leu Ile Ile Ala Cys Leu Ser Ser Thr
5

15

Ala Leu Ala Gly Ser Ite Thr GTu Asn Thr Ser Trp Asn Lys Glu Phe
30

20

25

Page 30

60
120
180
240
300
360
420
480
540
600
660
720
780
804



Ser

Lys

Pro

65

Gly

Arg

Gin

Glu

Asn

143

Ile

LyS

val

Ser

Trp

225

Ile

Ala

Ser

50

Ala

val

Ala

val

val

130

Ile

Ser

Leu

Thr

Gly

210

val

Asp

Glu

35

Cys

Ser

Ile

Met

Ser

115

Arg

Ser

Ala

Ser

Glu

195

val

Glu

Asn

Ite Met Glu

<210>
<211>
<212>

<213>

<220>
<223>

37
804
DNA

Ala

Ala

Thr

Lys

Lys

100

Ala

Met

Gly

val

Ala

180

Ala

Gly

Lys

Glu

Ser
260

va'l

Thr

Phe

Ash

85

Gin

val

Gin

Gly

Asnh

165

Ser

Ala

Thr

Glu

5er

245

Glu

Artificial

Asn

ASh

Lys

Glu

Trp

Pro

LYS

Ile

150

Gin

Lys

Pro

Glu

Thr

230

Lys

Gly

Gly

ASD

55

TIle

His

Glu

val

Tyr

135

Asp

val

Glu

Glu

saer

215

Glu

Leu

Ile

val

40

Leu

Pro

Gin

Arg

Phe

120

Leu

LYyS

Glu

Asn

Tyr

200

Asn

val

Pro

Ile

gene hybrid OX01l1l/0X05

Phe

Ala

ASN

val

Lys

Phe

Phe

Gin

185

Leu

Pro

Tyr

Ley

ite
265

eolf-seql
val Leu Cys

Arg

Ala

Phe

90

Leu

Gin

Lys

TTrp

Leu

170

Leuy

val

Gly

Phe

Arg

250

Gly

Ala

Ile

75

LYyS

Thr

Ile

Phe

Leu

155

Gy

Ile

His

val

Phe

235

LyS

Gly

Ser

60

ile

Trp

Leu

Ala

ser

140

Glu

Ser

val

ser

Ala

220

Ala

Ser

Page 31

Lys

Gly

ASp

Arg

Arg

Tyr

Asp

ey

LYS

Lys

205

Trp

Phe

Ile

Ser

Glu

Leu

Gly

Gly

110

Glu

Gly

Glin

Tyr

Glu

190

Thr

Trp

Asn

Pro

ser

Tyr

Gly

val

Ser

Leu

L.eu

175

Ala

Gly

val

Met

Thr
255

Ser

Leu

Thr

80

Pro

Ile

Gly

Arg

Asnh

Leu

Phe

Gly

ASp

240

Lys



<400> 37
atgaaaacat

tcaattacag
ttcgtgettt
aaggaatatc
ggtgtcataa
caatgggaaa
caacaaatcg
tatggcagec
atttccgeag
tctaaagaaa
ctagtgcatt
tggtgggtty
atagacaatg
gaaggcatca
<210>
<211>
<212>
<213>

<220>
<223>

<400>

38
267
PRT
Arti

38

Met Lys Thr
1

Ala Leu Ala

Glu
35

Ser Ala

ser
50

Lys Cys

Pro Ala Ser

65

Gly val Ile

Arg Ala Met

ttgccgeata
aaaatacgtc
gtaaaagtag
ttccageatce
agaatgagca
gagacttgac
ccagagaagt
agaatatcag
ttaatcaagt
accagctaat
caaaaactgg
ggtgggttga
agagtaaatt

tcattggtog

ficial

Ala
5

Phe

Gly Ser I1

20

ata val Aas

Ala Thr As

Thr Phe

Ly

Asn Gl

85

Lys

Lys GIn Tr

100

tgtaattatc
ttggaacaaa
cagtaaatcc
aacatttaag
tcaggttttc
cttaagaggg
tggcgaagta
tggtggecatt
ggagtticta
agtaaaagag
tttttctggt
gaaggagact
gccgtcaaga

ctaa

protein hybrid 0x011/0X05

Ala Tyr val Ile

e Thr Glu

val
40

n Gly

n Asp Leu

55

s ITle Pro

GIn

u His

p Giu Arg

eplf-seq]

gcgtgtetit
gagttctctg
tgcgctacca
atccccaacg
aaatgggacg
gcaatacaag
agaatgcaga
gacaaattct
gagtctctat
gctttggtaa
gtgggaactg
gaggtttact

aaatccattt

Ite Ala

10

Asn Thr Ser

25

Phe val Leu

Ala Arg Ala

Ile
75

Asn Ala

Phe
a0

val Lys

Ley Thr

cgagtacgge
ccgaagecegt
atgacttage
caattatcgg
gaaagccaag
tttetgetgt
aataccttaa
ggttggaaga
atttaaataa
cggaggegge
agtcaaatcc
tttttgettc

caacgaaaat

Cys Leu

Trp

Asn

Cys

Ser
60

Lys
Ile Gly
Trp

Asp

Leu Arg

Page 32

ser

Glu

Leu

Gly

Gly

attagcetggt
caatggtgtc
tcgtgeatca
cctagaaact
agccatgaag
tccecgtattt
aaaatrttcc
ccagcttaga
attgtcagca
acctgaatat
tggtgtcgea
taacatggac

catggcaagrt

Ser Thr

15

Glu Phe

Ser ser
Leu

Tyr

Thr
80

Glu

Pro

Ile

60
120
180
240
300
360
420
480
540
600
660
720
780
804



Gin

Glu

Asn

145

Ile

Lys

val

Ser

TFD

Ile

val

val

130

Ile

Ser

Leu

Thr

ASD

Ser

115

Arg

Ser

Ala

Ser

Gy

195

val

Glu

Asn

Ala

Met

Gly

val

Ala

180

Ala

Gly

Lys

Glu

val

Gin

Gly

Asn

165

Ser

ala

Thr

Glu

Ser

Pro

Lys

Ile

150

Glin

Lys

Pro

Glu

Thr

230

Lys

val

Tyr

135

ASD

val

Glu

Glu

Ser

215

Glu

Leu

phe

120

Leu

Lys

Glu

Asn

Tyr

200

Asn

val

Pro

Gln

Lys

Phe

Phe

Gin

185

Ley

Pro

Tyr

ser

eolf-seq]
Gln Ile Ala

Lys Phe Ser

Leu Giu

155

Trp

Leu Glu Ser

170

Leu Ile val

val His Ser

Ala
220

Gly val

Phe Ala

235

Phe

Arg Lys Ser

140

Asp

Leu

Lys

Trp

ser

Ile

Glu

Gly

Gln

Tyr

Glu

190

Thr

Trp

Asnh

Ser

val

Ser

Leu

Leu

175

Ala

Gly

val

Met

Thr

Gly

GIn

lL.eu

Phe

Gly

240

Lys

Ile

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

<400> 39
atgaaaacat

39
801
DNA

tcaattacag
ttcgtgettt
aaggaatatc
ggtgtcataa
caatgggaaa
caacaaatcg
tatggcagcec
atttccgeag
tctaaagaaa

ctagtgcatt

Met Ala

245

Ser Gluy

260

ttgeegeata
aaaatacgtc
gtaaaagtag
ttccagcatc
agaatgagca
gagacttgac
ccagagaagt
agaatatcag
traatcaagt
accagctaat

caaaaactgg

Gly

Ite Ile

Saccharomyces cerevisiae

tgtaattatc
ttggaacaaa
cagtaaatcc
aacatttaag
tcaggtttte
cttaagaggg
tggcgaagta
tggtggeatt
ggagtttcta
agtaaaagag

trtttctggt

250

Ile
265

Gly Gly

gegtgtertt
gagttctctg
tgcgctaccea
atccccaacyg
aaatgggacg
gcaatacaag
agaatgcaga
gacaaatcct
gagtctctat

gctttggtaa

gtgggaactg

cgagtacggce
ccgaagcogt
atgacttagce
caattatcag
gaaagccaag
tttcagctgt
aataccttaa
ggttggaaga
atttaaataa
€ggaggcgge

agtcaaatcc

Page 33

255

attagetggt
caatggtgtc
tcgtgecatea
cctagaaact
agccatgaag
tcccgtattt
aaaattiicc
ccagcttaga
attgtcagea
acctgaatat

tggtgtcgea

60
120
180
240
300
360
420
480
540
600
660



tggtgggttyg ggtgggttga gaaggagaca

atagacaacg aaagtaagtt gccgcotaaga

gagggcatca ttggtggcta a

<210> 40
<211> 801
<212> DNA
«<213>

<400> 40
atgaaaacat

tcaattacag
ttcgtgettt
aaggaatatc
ggtgtcataa
caatgggaaa
caacaaatcg
tatggraacc
atttccgcag
tcaaaagaaa
cttgtgcatt
tggtgggttg
atagacaacy
gagggcatca
<210>
<211>

<212>
<213>

4]
804
DNA

<400> 41
atgaaaacca
tctatttctg
tttgtacttt
acagcctata
ggcgecataa
caatgggaaa
caacaaattg
tacggtaacy
atcccageat

tcaaaagcaa

ttgccgceata
aaaatacgtt
gtaaaagtag
ttccageate
agaatgagca
gagacttgag
ccagagaagt
agaatatcag
ttaatcaagt
atcagctaat

caaaaactgg

gtrgggttga

aaaataagtt

ttggtggeta

tagccgeata
aaaatttggt
graaaagtag
ttccageatce
aagatgaacg
aagacttaag
ccagagaagt
ccaatatagg
tcaatrcaaga

atcaactaat

saccharomyces cerevisiae

tgtaattact
ttggaacaaa
cagtaaatcc
aacatttaag
tcagatttte
cttaagaggg
tggcgaagta
tggcggcatt
ggagtttcta
agtaaaagag
Ttritctggt
gaagggagca
gccgctaaga

a

Saccharomyces cerevisiae

cttagttact
gtggaataaa
tagcaaticc
aacattcaaa
gcagattttc
gctaaggggce
tggcgaaatyg
gggaggcatt
taaatcttta

agtaaaagag

eolT-seq

gaggtttact

daatccatte

gegtgtettt
gagttctety
tgcgcetaccea
atccccaacg
aaatgggacg
gcaatacaag
agaatgcaga
gacaaattct
gagtctctat
gcrttggtaa
gtgggaactg
gaggtttact

aaatccartc

tcctgtittt
gaattttcta
tgtactacaa
attcctaatg
aaatgggacg
gctatacagg
agaatgcaaa
gacaaattct
gagtecgctct

gcaatagtta

i
ttttcgectt

¢caccaaaat

caagtacggc
ccgaagccgt
ataacttage
caattatcgg
gaaaaccaag
tttcageggt
aatatcttaa
ggtcggagag
ttttaaataa
cggaggctge
agtcaaatcc
ttttcgcatt

ccaccaaaat

caagcaccgce
gtgaatccgt
ataatgcgge
ctctaatagg
gcaagcccag
tttectgeggt
gatatcttaa
ggctagaggg
tcctgaataa

cagaagctac

Page 34

taacatggat

catggaaagt

attagctagt
caatggtgtt
tecgtgcacca
cctagaaact
agccatgaaa
tcccgtattt
aaaattttca
tcagcttaga
attgtcagea
gcctgaatat
tggtgtcgea
taacatggat

catggcaagt

gctctcaaag
acatggcgtt
acgtgecatct
tcttgaaacc
agccatgaaa
tccggtattt
cctgttttca
tcagcttaga
tttgccagea

gccagaatat

720
780
801

60
120
180
240
300
360
420
480
540
600
660
720
780
801

60
120
180
240
300
360
420
480
540
600



eolf-seql
attgttcatt caaaaactgg gtattccggt gttggcacag aatcaagtcc tggtgtcget

tggtgggttg gttgggtagg gaaaggagct gaggtttact tttttgcatt taacatggac

atagacaatg agaataaatt gccgtcaaga aaatccattt caacgaaaat catggcaagt

gaaggcatca tcattggtgg ctaa

<210> 42

<211> 827
<212> DNA
<213>

<220>
<223>

<400> 42
atgaaaacat

tcaattacag
ttcgtgottt
aaggaatatc
ggcgcecataa
caatgggaaa
Caacaaattg
tacggcaacy
atctcagcat
tcaaaagcaa
atagttcatt
tggtgggttg
atagacaatg
gagggcatca
<210> 43

<211> 266
<212> PRT
<213>

<220>
<223>

<400> 43

OUL3-05-IT

ttgccgeata
aaaatacgtc
gtaaaagtag
ttecageatc
aagatgaacg
aagacttaaa
ccagagaagt
ccaatatagg
tcaatcaagt
accaactaat
caaaaactgg
gttgggtaga
agagtaaatt

ttggtggcta

Artificial

OUL3-05-IT

Artificial Sequence

tgtaattatc
ttggaacaaa
cagtaaatcc
aacattcaaa
gcaggttttc
gctaagggac
tggcgaaata
gggaggcatt
taaatrtttta
agtaaaagag
gtattceggt
gaaaggaact
gcegtcaaga

agctgtgaag

gcgtgtcttt
gagttcictg
tgcgctacca
attcctaatg
aaatgggacg
gctatacagg
agaatgcaaa
gacaaattct
gagtcgctcet
gcaatagtta
gttggcacag
gaggtttact
aaatccattc

atcccagceaa

cgagtacggce
ccgaagecgt
atgacttagc
ctctaatagg
gcaagcccag
tttctgotgt
aataccttaa
ggctagaagyg
acctgaataa
cagaagcaac
aatcaagtcc
tttttgcttt
ccaccaaaat

aggctta

attagctggt
caatggtgtc
tcgtgecatca
tcttgaaacc
agccatgaag
tccggtattt
cctgttttca
tcagcttaga
tttgccagea
tccagaatat
tggrgteget
taacatggac

catggcaagt

Met Lys Thr Phe Ala Ala Tyr val Ile Ile Ala Cys Leu Ser Ser Thr
1 10

5

15

Ala Leu Ala ggy Ser ITe Thr Glu Asn Thr Ser Trp Asn Lys Glu Phe
30

ser Ala Glu Ala val Asn Gly val phe val Leu Cys Lys Ser Ser Ser
45

40

Page 35

660
720
780
804

60
120
180
240
300
360
420
480
540
600
660
720
780
827



eolf-seql

Lys Ser Cys Ala Thr Asn Asp Leu Ala Arg Ala Ser Lys Glu Tyr Leu
50 55 60

Pro Ala ser Thr Phe Lys Ile Pro Asn Ala Leu Ilte Gly Leu Glu Thr
65 70 75 80

Gly Ala ITe Lys Asp Glu Arg GIn val Phe Lys Trp Asp Gly Lys Pro
85 90 95

Arg Ala Met Lys Gln Trp Glu Lys Asp Leu Lys Leu Arg Gly Ala Ile
100 105 110

GIn val ser Ala val Pro val Phe Gin GIn Ile Ala Arg Glu val Gly
115 120 125

Glu Ile Arg Met GIn Lys Tyr Leu Asn Leu Phe Ser Tyr Gly Asn Ala
. 130 135 _ 140

Asn Ile Gly Gly Gly Ile Asp Lys Phe Trp Leu Glu Gly Gin Leu Arg
145 150 155 160

ITe ser Ala Phe Asn Gln val Lys Phe Leu Glu Ser Leu Tyr Leu Asn
165 170 175

Asn Leu Pro Ala Ser Lys Ala Asn Gin Leu Ile val Lys Glu Ala Tle
180 185 190

val Thr Giu Ala Thr Pro Glu Tyr Ile val His Ser Lys Thr Gly Tyr
195 - 200 205

ser Gly val Gly Thr Glu Ser Ser pPro Gly val Ala Trp Trp val Gly
210 215 220

Trp val Glu Lys Gly Thr Glu val Tyr Phe Phe Ala Phe Asn Met Asp
225 230 235 240

ITe Asp Asn Glu Ser Lys Leu Pro Ser Arg Lys Ser Ile Pro Thr Lys
245 250 255

Ile Met ala ser Glu Gly Ile Ile Gly Gly
260 265

<210> 44

<211> 801

<212> DNA

<213> Artificial

<220>
<223> OUL3-05-IIT

<400> 44
atgaaaacat ttgccgeata tttagttctc gogrgtcttt cgagtacggc attagctggt 60

Page 36



tcaattacag
ttcgtgettt
aaggaatatc
ggtgtcataa
caatgggaaa
caacaaétcg
tatggtaacc
atctcageat
tcaaaagaaa
cttgtgcatt
tggtgggttyg
atagacaacg
gagggcatca
45

266

PRT
Arti

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

<220>
<223>

<400>

OuUL3
45
Met Lys Thr
1

Ala Leu Ala

Glu
35

Ser Ala

ser
50

LysS cys

PTro Ser

65

Gly val 1le

Arg Ala Met

GIn val Ser

115

aaaatacgtce
gtaaaagtag
ttccagcatce
agaatgagca
gagacttgac
ccagagaagt
agaatatcag
tcaatcaagt
atcagctaar
caaaaactgg
grtgggttga
aaaataagtt

ttggtggcta

ficial

-05-111

Phe Ala Al

5

Gly ser 11

20

Ala val as

Ala Thr As

Thr phe

Ly

Asn G1

85

LYS

Lys Gln Tr

100

Ala val pr

ttggaacaaa
cagtaaatcc
aacatttaag
tcaggrtttc
cttaagaggg
tggcgaaata
tggtggcatt
taaattttta
agtaaaagag
tttttctggt
gaagggagca
gccgctaaga

a

a Tyr Leu

Glu

e Thr

val
40

n Gly

n Asp Leu

55

s Ile Pro

u His Gin
p Glu

Arg

Phe
120

o val

eolf-seql

gagttctctg
tgcgctacca
atccccaacy
aaatgggacy
gcaatacaag
agaatgcaga
gacaaattct
gagtcgctct
gctttggtaa
gtgggaactg
gaggtttact

aaatccattc

val Leu Ala

10

Asn Thr Ser

25

Phe val Leu

Ala Arg Ala

Ile
75

Asn Ala

val pPhe

90

Lys

Asp Leu Thr

GIn Gln Ile

ccgaageegt
atgacttagc
caattatcgg
gaaagccaag
tttecagetgt
aaratcttaa
ggctagaagyg
acctgaataa
cggaggetge
agtcaaatcc
ttttcgeatt

ccaccaaaat

Cys Leu Ser

Trp Asn Lys

Cys Ser

Ser Glu

60

Lys

Ile Gly Leu

Trp Asp Gly

Leu Arg Gly

110

Ala Glu

Page 37

caatggtgte

Tcgtgeatca

tctagaaact

agccatgaag
tcccgtattt
aaaattttca
tcagcttaga
trtgccagea
gcctgaatat
tggtgtcgea
taacatggat

catggcaagt

Ser Thr

15

Glu Phe

ser SCF
Leu

Tyr

Thr
30

Glu
Lys Pro
Iie

Ala

val Gly

120
180
240
300
360
420
480
540
600
660
720
780
801



eolf-seql

Glu ITe Arg Met Gin Lys Tyr Leu Lys Lys Phe
130 135
Asn Ile ser Gly Gly Ile Asp Lys Phe Trp Leu
145 150 155
Ite ser Ala Phe Asn Gln val Lys pPhe Leu Glu
165 170
Asn Leu Pro Ala Ser Lys Glu Asn Gin Leu Ile
180 185
val Thr Giu Ala Ala pro Glu Tyr Leu val His
195 200
Ser Gly val Gly Thr Glu Ser Asn pPro Gly val
210 215
Trp val Glu Lys Gly Ala Gluv val Tyr pPhe Phe
225 230 235
I7e Asp Asn Giu Asn Lys Leu Pro Leu Arg Lys
245 250
ITe Mer Ala Ser Glu Gly Ile Ile Gly Gly
260 265
<210> 46
<Z211> 801
<212> DNA
<213> Artificial sSeguence
<220>
<223> QUL3-053-1IVv
<400> 46
atrgaaaacat ttgccgcata tgtaattatc gegtgrcttt
tcaattacag aaaatacgic ttggaacaaa gagtictclg
ttcgtgcttt gtaaaagtag cagtaaatcc tgcgctacca
aaggaatatc ttccagcatc aacatttaag atccccaacyg
ggtgtcataa agaatgagca tcaggltttc aaatgggacg
caatgggaaa gagacttgac cttaagaggg gcaatacaag
caacaaatcg ccagagaagt tggcgaaata agaatgcaga
tatggtaacc agaatatcag tggtggcatt gacaaatict
atttccgcag ttaatcaagt ggagtttcta gagtctctat
tcaaaagaaa atcagctaat agtaaaagag gctttggtaa
cttgtgcatt caaaaactgg trtttctgygt gtgggaactg

Ser
140

Tyr Gly

Glu Gly GIn

Ser Leu Tyr

Glu
190

val Lys

Ser Thr

Ala

Trp
220

Trp

Ala Phe Asn

Ser Ile Pro

cgagtacggc
ccgaagecgt
atgacttagc
caattatcgg
gaaagccaag
tttcagetgt
aatatcttaa
ggttggaggg
ttttaaataa
cggaggctge

agtcaaatcc

Page 38

Asn GIn

Leu Arg

160

Leu
175

Asn
Ala Leu
Gly Phe
val Gly
Met

Asp

Thr
255

LYyS

attagctagt
caatggtgtc
tcgtgecatca
¢cctagaaact
agccatgaag
Tccegtattt
aaaatrtttca
tcagcttaga
attgtcagca
gcctgaatat

tggtgtegea

60
120
180
240
300
360
420
480
540
600
660



eolf-seql
tggtgogttg gttgggttga gaagggagca gaggtttact ttittcgceatt taacatggat 720

atagacaacg aaaataaglt gccgetaaga aaatccatte ccaccaaaat catggceaagt 780
gagggcatca ttggtggeta a 801
<210> 47

<211> 266

<212> PRT

<213> Artificial sequence

<220>
<223> OUL3_05_1Vv

<400> 47
Met Lys Thr Phe Ala Ala Tyr val Ile Ile Ala Cys Leu Ser Ser Thr
1 5 10 15

Ala Leu Ala Ser Ser Ile Thr Glu Asn Thr Ser Trp Asn %ys Glu Phe
20 25 0

Ser ala Glu Ala val Asn Gly val phe val Leu Cys Lys Ser Ser Ser
35 40 435

Lys Ser Cys Ala Thr Asn Asp Leu Ala Arg Ala ggr Lys Glu Tyr Leu
50 55

Pro Ala Ser Thr Phe Lys Ile Pro Asn Ala ITe Ile Gly Leu Glu Thr
65 70 75 80

Gly val Ile Lys Asn Glu His Gln val Phe Lys Trp Asp Gly Lys Pro
85 %0 95

Arg Ala Met Lys GlIn Trp Glu Arg Asp Leu Thr Leu Arg Gly Ala Ile
100 105 110

Gin val ser Ala val Pro val Phe GIn Gln Ile Ala Arg Glu val Gly
115 120 125

Glu Ile Arg Met GIn Lys Tyr Leu Lys Lys Phe Ser Tyr Gly Asn Gln
130 135 140

Asn Ile ser Gly Gly Ile Asp Lys Phe Trp Leu Glu Gly GIn Leu Arg
145 150 155 160

Ile ser Ala val asn GIn val Glu Phe Leu Glu Ser Ley Phe Leu Ash
) 165 170 175

‘Lys Leu Ser Ala Ser Lys Glu Asn Gln Leu ITe val Lys Glu Ala Leu
180- 185 190

val Thr Glu Ala Ala Pro Glu Tyr Leu val His Ser Lys Thr Gly Phe
195 200 205

Page 39



eolf-seqi

Ser Gly val Gly Thr Glu Ser Asn Pro Gly val

210 215
Trp val Glu Lys Gly Ala Glu val Tyr Phe phe
225 230 235
Ile Asp Asn Glu Asn Lys Leu Pro Leu Arg Lys

245 250
Ile Met Ala Ser Glu Gly Ile Ile Gly Gly
260 265

<210> 48
<211> 801
<212> DNA
<213> Artificial Sequence
<220>
<223> OuUL3-05-1X
<400> 48
atgaaaacat tagccgcata tttagttcta gttttttatg
tcaattacag aaaatttgge gtggaataaa gaattttcta
tttgtacttt gtaaaagtag ragcaattcc tgtactacaa
acagcctata ttccagecatc aacattcaaa attcctaatg
ggcgccdtaa aagatgaacg gcaggttttc aaatgggacg
caatgggaaa gagacttaaa gctaagggoc gctatacagg
caacaaattg ccagagaagrt tggcgaaata agaatgcaaa
tacggcaacyg ccaatatagg gggaggeatt gacaaattct
atctcagcat tcaatcaagt taaattttta gagtcgctct
tcaaaagaaa accaactaat agtaaaagag gcaatagtta
atagttcatt caaaaactgg tttttctggt gttggcacag
tggtgggttyg gttgggtaga gaaaggaact gaggtitact
atagacaatg agagtaaatt gccgtcaaga aaatccattc
gagggcatca ttggtggcta a
<210> 49
<211> 266
<212> PRT
<213> Artificial Sedquence
<220> '
<223> QuUL3-05-IX
<400> 49

Ala Trp Trp val Gly

220

Ala Phe Asn Mex

Ser Ile Pro Thr

caagcaccge
gtgaatccgt
ataatgegge
ctctaatagg
gaaagccaag
trtctgctgt
aataccttaa
ggctagaagg
acctgaataa
cagaagcaac
aatcaagtcc
tttttgettt

CcCacCcaaaat

Asp
240

Lys
255

gctctcagag
atatggcgtt
acgtgcatct
tcttgaaacc
agccatgaag
tceggtattt
cctgttttea
tcagcttaga
artgtcagcea
tccagaatat
tggtgtecget
taacatggac

catggcaagt

Met Lys Thr Leu Ala Ala Tyr Leu val Leu val Phe Tyr Ala igr Thr
1 5

10

Page 40

60
120
180
240
300
360
420
480
540
600
660
720
780
801



Ala

Ser

Asn

Pro

65

Gly

Arg

Gln

Glu

Ash

145

Ile

Lys

vai

Ser

Trp

225

Ile

Leu

ser

Ser

50

Ala

Ala

Ala

val

Ile

130

Ile

Ser

Leu

Thr

Gly

val

ASp

ser

Glu

35

Cys

Ser

Ile

Met

Ser

115

Arg

Gly

Ala

Ser

Glu

195

val

Ghu

Asn

Ile Met Ala

<210>
<211>
<212> DNA

50
801

Glu

20

Ser

Thr

Thr

Lys

Lys

Ala

Met

Gly

rPhe

Ala

180

Ala

Gly

LYS

Glu

ser
260

Ser

val

Thr

Phe

Asp

85

Gln

val

Gin

Gly

Asn

165

Ser

Thr

Thr

Gly

Ser

245

Glu

Ile

His

AsSn

Lys

Glu

Trp

Pro

Lys

Ile

150

Gin

Lys

Pro

Glu

Thr

230

LYS

Gly

Thr

Gly

Asn

55

Ile

Arg

Glu

val

Tyr

135

ASp

val

Glu

Glu

Ser

215

Glu

Leu

Ile

Glu

val

40

Ala

Pro

Glin

Arg

Phe

120

Leu

Lys

Lys

Asn

Tyr

200

ser

val

Pro

Ile

AsSnh

25

Phe

Ala

Asn

val

ASD

105

Gln

Asn

Phe

Phe

Gln

185

Ile

Pro

Tyr

ser

Gly

enlf-seql

Leu Ala Trp

val

Arg

Ala

Phe

90

Leu

Gn

Leu

Trp

Leu

170

Leu

val

Gly

Phe

Arg

Gly

Leu

Ala

L.eu

75

Lys

Lys

Ile

Phe

Leu

155

Glu

Ile

His

val

Phe

235

Lys

Cys
ser
60

Ile
Trp
Leu
Ala
Ser
140
Glu
Ser
val
Ser
Ala
220

Ala

ser

Page 41

Asn

Gly

ASp

Arg

Arg

Tyr

Gly

Leu

Lys

LysS

Trp

Phe

Ile

Lys
Ser
Ala
Leu
Gly
Gly
Glu
Gly
G1n
Tyr
Glu
190
Thr
Trp

Asn

Pro

Glu

ser

Tyr

Glu

val

Ash

Leu

Ley

175

Ala

Gly

val

Met

Thr
255

rhe

Ser

Ile

Thr

80

Pro

Ile

Gly

Ala

Phe

Gly

ASD

240

Lys



<213>

<220>
<223> OUuL3

<400> 50
atgaaaacat

tcaattacag
ttcgtgettt
aaggaatatc
ggtgtcataa
caatgggaaa
caacaaatcyg
tatggtaacc
atttcecgeaqy
tcaaaagaaa
cttgtgeatt
tggtgggtty
atagacaacg
gagggcatca
<210>
<211>
<212>
<213>

<220>
<223>

51
266
PRT

ouUL3

<400> 51

Met Lys Thr
1
Ala teu Ala

ser Ata Glu
35

Lys Ser Cys
50

Pro Ala Ser
65

Gly val Ile

-05-X

ttgccgeata
aaaatacgtc
gtaaaagtag
ttccageatce
agaatgagca
gagacttgac
ccagagaagt
agaatatcag
ttaatcaagt
atcagctaat
caaaaactgg
gttgggttga
azaataagtt

ttggtggcta

-05-X
Phe Ala
5
Gly ser
20
Ala val

Ala Thr

Thr Phe

Ala

ITe

Asn

Asn

LYS

Artificial Sequence

tgtaattatc
ttggaacaaa
cagtaaatcc
aacatttaag
tcaggttttc
cttaagaggg
tggcgaagta
tggtggcatt
ggagtttcta
agtaaaagag
tttttctggt
gaagggagca
gcegctaaga

d

Artificial Sequence

Tyr val

Thr Glu

val
40

Gly

Asp Leu

55

ile Pro

70

Lys Asn
85

Glu

His Glin

eolf-seql

gegtgtettt
gagttctctg
tgcgctracca
atccccaacy
aaatgggacg
gcaatacaag
agaatgcaga
gacaaattct
gagtctctat
gctitggtaa
gtgggaactg
gaggtttact

aaatcecattc

ITe Ala
10

Ile

Asn Thr ser

25

Phe val Leu

Ala

Arg Ala

Ala Ile
75

Asn

val phe Lys
90

cgagtacgge
ccgaagecgt
atgacttagc
caattatcgg
gaaagccaag
titcagctgr
aatatcttaa
ggttggaagq
ttttaaataa
cggaggctge
agtcaaatcc
ttttcgeatt

ccaccaaaat

Cys Leu S5er

Trp AsSh

Cys Lys

45

ser Glu

60

Lys

Ite Gly Leu

Trp Asp Gly

Page 42

attagctggt
caatggtgtce
tcgtgcatca
cctagaaact
agccatgaag
tccegrattt
aaaattttca
tcagcttaga
attgtcagca
gcctgaatat
tggtgtcgea
taacatggat

catggcaagt

Ser Thr

15

Glu Phe

Ser ser
Leu

Tyr

Thr
80

Ghu

Lys Pro

60
120
180
240
300
360
420
480
540
600
660
720
780
801



Arg

Gln

Glu

Asn

145

Ile

Lys

val

Ser

irp

Ile

Tle

Ala

val

val

130

Ile

Ser

Leu

Thr

Gly

210

val

ASp

Met

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

<400>

atgtctgctc acgaaatccce

Met

Ser

115

Arg

Ser

Ala

Ser

Glu

195

val

Glu

Asn

Ala

52
1056
DNA

Kluyveromyces

52

aagctggaat

gtcaagtact

ccagttaagt

gagaacgtca

tgtatgtcct

teeggttaca

gctaagatcc

actgtctaca

Lys

100

Ala

Met

Gly

val

Ala

180

Ala

Gly

Lys

Glu

ser
260

GlIn

val

Gln

Gly

Asn

165

Ser

ala

Thr

Gly

Asn

245

Glu

acaaggacat
ccggtgroty
tgcctetagt
agggctggaa
gtgagtcctg
cccacgacgg
cagctggege

aggctttgaa

Trp

Pro

Lys

Ile

150

Gln

Lys

Pro

Glu

Ala

230

Lys

Gly

Glu

val

Tyr

135

Asp

val

Glu

Glu

Ser

215

Glu

t.eu

Ile

Arg

Phe

120

Leu

Lys

Glu

Asn

val

Pro

Ile

aaagacccag
cgatgtcecea
ccacactgac
cggtggccac
ggtcggtgac
tgagttgggt
ttctttecag
tgaccttget

gtctgctaac

Asp

Gln

Lys

Phe

Phe

Gln

185

Leu

Pro

Tyr

Leu

Gly

aaaggtgtta
accccaaagyg
ttgcacgect
gagggtgccg
ftggccggta

eolf-seql

Leu Thr Leu
Gin ITe Ala

Lys Phe ser
140

Trp Leu Glu
155

Leu Glu Ser
170

Leu Ile val
val His ser

Gly val Ala
220

Phe Phe Ala
235

Arg Lys Ser
250

Gly

Tyr
Gly
Ley

LysS

Trp
Phe

Ile

Gly

110

Glu

Gly

Gln

Phe

Glu

190

Thr

Trp

Asn

Pro

tcttctacga
ccaacgaget
accacggtga
gtgtcgttgt

tcaagtggtt

aacgagtcca actgtccaga

cagtacgcta ctgecgatgce

gagatcgcec caastcctgtg

ttgcaggccg gtgactgggt

Page 43

Ala

val

Asn

Leu

Leu

175

Ala

Gly

val

Met

Thr
255

gaccggtggt
tttggtcaac
ctggecattg
cgccatgggt
gaacggctec
ggctgacttg
cgtcecaggcec
tgccggtate

tgccatctcee

Ile

Gly

Leu

Phe

Gly

240

Lys

60
120
180
240
300
360
420
480
540



ggtgcecgeeyg
gtcttgggta
gtcttcatcg
ggtggtgctc
aactacgtca
aagtcrgacg
aacagagcty
atcaaggtty
attgttggca
<210>
<211>
<212>
<213>

<400> 53
atgtctatce

53
1045
DNA

tacaaagata
tctggtgtet
ctaccattag
aagggctgga
tgtgaatact
acccacgacyg
cctcaaggta
aaggctttga
ggtggtctag
attgacggtg
gacttcacta
acggtgtcat
agctaacggt
cttcaaccaa
caccagagaa
cggcttgtet
atacgttgtt
<210>
<211>

<212>
<213>

54
1047
DNA
Arti

gtggttiggg
tcgacggtygg
acttcagaac
acggtgtcat
gagccaacgg
ttttcaacca
acaccagaga
tecggtetate

gatacgttgt

Saccharomyces

cagaaactca
ttccagttce
gtcacactga
tcggtggtcea
agatcggtga
gtgaattggg
gttctrteca
ccgacttgge
agtctgcetaa
gttctttggce
gtgaaggtaa
aggaaaagga
caacgtttcc
accacegrtt
gtcgtcaagt
gctttggact
accttgcecag

gacacttcta

ficial

ttcectagece
tgaggagaag
ctgcaaggac
caacgtctct
taccgtegte
ggtcgtcaag
ggctctagac
tactctacca

cgacacctcc

aaaaggtgtt
daagccaaag
cttgcacgct
cgaaggtgcc
ctacgccggt
taacgaatcc
acaatacgct
ccaagicgcec
cttgatggec
tgttcaatac
ggaagaatta
cattgtcggt
gttcegaage
tggtcggtat
ccatctctat
tcttegecag
aaatttacga

aataa

eolf-seql

gtccagtacg
gageagctct
atcgagggty
gtctecgagg
ttggtcggtt
tccatctcta
tTtcttegtce
gagattttcg

aactaa

atcttctacy
gccaacgaat
tggcacgaty
ggtgtegttg
atcaaatggt
aactgrecte
accgetgacy
cceatcttot,
ggtcactggy
gccaaggcta
ttcagatcca
gtgttctaaa
cgctattgaa
gccagetyor
tgttggttct
aggtttggtc

aaagatggaa

ccaaggccat
tcagacagtt
agatcatcaa
ccgecatcga
tgccagetgy
tcgteggtte
gtggritggt
agaagatgga

aatcccacgg
tgttgatcaa
actggcecatt
tcggeatggg
tgaacggttc
acgctgactt
ctgttcaage
gtgctggtat
ttgctatctc
tgggttacag
tcggtggtga
ggccactgac
gcttctacca
gctcaagtgtt
tacgtcggta
aagtcrccaa

aagggtcaaa

Page 44

gggttaccgt
gggtggtgag
ggccaccaac
gtcctetace
cgccaagtgce
ttacgtcggt
cagatctcca

gaagggccaa

taagttggaa

cgttaaatac

gccagttaag
tgaaaacgtt
ttgtatggcec
gtctggttac
cgctcacatt
caccgtctac
cggfgctgct
agtcttgggt
agtcttcatt
ggtggtgctc
gatacgttag
gttctgatgt
acagagctga
tcaaggttgt

tcgttggtag

600
660
720
780
840
900
960

1020

1056

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960

1020
1045
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