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SEQUENCE LISTING
SAVILE, Christopher
MITCHELL, Vesna
ZHANG, Xiyun
HUTISMAN, Gjalt
ENONE REDUCTASES
CXx2-026

61,/140,879
2008~12-25

<160>
<170>

<210> 1

<211> 1203
<212> DNA
<213>

<220>
<223>

<400> 1
atgtctticg
attaaaattg
cgcgeterge
cgtgcacagc
ggtgggtacyg
atcttcaacg
tgggecgect
aatgtgttta
agcttgacta
tcgatogety
cagttcctgg
cgtgcacgtt
gtgggtrtac
ggcattgttg
daacgcctag
ggggagggcg
gttatccgtyg
aaacgcaccc
ttagaaaaag
catggttaca
taa

217

<210> 2
<211> 400
<Z212> PRT

PatentiIn 3.5

ttaaggactt
ggaacaacga
atccggygcaa
gtccggggac
ataacgcgec
ctattcatga
ttccggataa
tggatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgtttgttca
aatacgaagyg
ccggeaactt
tgatcggcta
gtctgccact
tcgactaccc

Artificial Sequence

caagccgeayg
gctgctgeat
cattccgaac
aatgattatc
tggtgrrtgg
aaaaaagtca
cctggcgegt
acaggaggca
taaacaatat
cggegtggaad
caacacacgc
agtcgttgac
gtacggcgtt
ctatgtcged
tttagtcgaa
gggcagcaac
cgeactgcac
cggeegeLtc
gaacaagtat
gacctacgaa

<213> Artificial Seguence

<220>

gcactgggcy
cgcgcggtaa
cgtgattygg
acggaggyty
tcagaagaac
tttgtgtggg
gatgggtrtac
aaagcgaaaa
atcaaagaat
attcactcag
accgatgagy
gcgetggrtg
ttcaactcta
ggtgagctgg
ccacgegtga
gattttgttt
cctgaagttg
tttatttcaa
gaccgtgata
gaagccttaa

acaccaacct
tteceteeget
ctgtggaata
cgttcatcag
agatggtcga
tgcaactgtyg
gttacgatic
aagctaacaa
atgttcaggc
ccaacggtta
atgggggetc
aggccatcgg
tgtcgggcay
agaaacgcgc
caaaccctrt
attccatttg
tgcgegaaga
atccagacct
cgttctacca
aactgggcetyg

0ld Yellow Enzyme 1 from Saccharomyces pastorianus

gttcaaacct
gacccgeatg
ctacacccag
cccgeaggea
atggacgaaa
ggtccrggge
tgcetccgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaar
ccatgaaaaa
cgcggaaacg
caaggcggag
tctgactgag
gaaaggtecg
agttaaggac
ggttgaccgce
gatgagcgcy
ggacaaaaaa

<223> 01d vellow Enzyme 1 from Saccharomyces pastorianus

<400> 2
1

Leu Phe Lys Pro Ile Lys
20
val Ile pPro Pro Leu Thr
Pro Asn Arg Asp Trp Ala
0

Pro Gly Thr Met Ile Ile

Met Ser Phe val Lys Asp
5

Phe Lys

Ile Gly
Met
40
Glu

Arg

val
35

Thr Glu

Pro
Asn
25

Arg
TYr

Gly

Gin Ala
10

Asn Glu
Ala Leu
Tyr Thr

Ala pPhe

Page 1

Ley Gly

ey Leu
30
His Pro
45
Gln Arg
60
ITe ser

Asp
His
Gly
Ala

Pro

Thr Asn
15

Arg Ala
Asn Ile
GIn Arg

Gln Ala

60
120
180
240
300
360
420
A80
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1203



65
Gly

Glu
Trp
Ala
Asp
145
Ser

Ala

Gly
Trp
val
Arg
130
Ala
Leu

Ala

Tyr
Thr
Gin
115
Asp
Glu

Thr

Asp
Lys
100
Leu
Gly
Gln
Lys

Asn

Asn
85

ITe
Trp
Leu
Glu
Asp

165
Ser

70
Ala

Phe
val
Arg
Ala
150
Glu

Ile

Pro
ASn
Leu
Tyr
135
Lys
Ile

Ala
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75

Gly
Ala
Gly
120
Asp
Ala
Lys

Ala

val
Ile
105
Trp
Ser
Lys

GIn

Trp
90

His
Ala
Ala
Lys
Tyr

170
Ala

ser Glu Glu

Glu Lys Lys

Ala Phe Pro

125

Ser Asp Asn
140

Ala Asn
155

Ile

Asn
Lys Glu

val

Glin
ser
110
ASD
val
Pro
Tyr

Glu

Met
Phe
Asn
Phe
Gln
val

175
Ile

80
val

val
Leu
Met
His
160
Gn

His

Lys

Ser Ala Asn

195

Thr Arg Thr

210
Thr Leu Glu
225
val

Gly Leu

Gly Ala Glu

Leu Giu Lys
275
Glu Pro
280

Glu

val

Tyr
305
val

Gly

Ile Arg

Glu val Lys

Ser Asn Pro
355
Lys Tyr Asp
370
Tyr

ASp Pro

385

<210> 3
<211i> 1203
<Z212> DNA

180
Gly Tyr

Asp Glu

val val

Leu
Tyr
Asp

Asn
200
Gly

Leu

Gly
215

Ala Leu

230

Arg Leu
245
Thr Gly
260
Arg Ala

Arg val

Gly ser

Ser
tle
Lys
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
Asnh Pro
295

Asp pPhe

310

Ala Gly
325
ASp LyS
340
AsSp Leu

Arg Asp

Thr Tyr

Asn
Arg
val
Thr

Glu

Phe Ala

Thr Leu
Asp Ar
360
Phe Tyr
375

Glu Ala

390

<213> Artificial Seqguence

<220>

g Leu

Gly
185
Glin

ASp

Phe Leu

Ser Ite Glu
Ala
235

Phe

val Glu

val
250
Tyr

Gly
Gln Ala
265
Lys

Arg Leu

Phe Leu Thr

val ser
315

Pro

Tyr

His
330
Gly

Leu

Ile
345

Tyr

Glu Lys

Gin Met Ser

Leu Leu

395

Lys

Gly

190

AsSp Pro His
205

Asn Arg Ala

220

ITe Gly His

ASh Ser Met
Ala
270

val

Tyr val
phe
285
Gly

Ala
Glu Glu
300
Ile

Trp LYys

Glu val val
Phe
350

Pro

Gly Arg

Leu
365
His

Gly

Ala
380
Gly

Gly

Trp Asp

<223> 01d vellow Enzyme 2 from Saccharomyces cerevisiae

<400> 3

atgeettteg
attaaaattyg
cgcgetcage
cgtgcacage
ggtgggtacy
atcttcaagg
tgggccgect
aatgtgtata
agcattacta
tcgatcgetg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgecetgg

9g99gaggycy

ttaaggactt
ggaacaacga
atccgggceaa
gtccggggac
ataacgcgcc
ctattcatga
ttccggatac
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgtttgttca
aatacaacgg

caagccgeag
gctgctgeat
cattccgaac
actgattatc
tggtatttgg
aaataagtca
gctggcgegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggegtt
ctatgtectg
tttagtcgaa
gggcageaac

gcactgggcg
cgcgeggtaa
cgtgattggy
acggagggta
tcagaagaac
tttgegtygg
gatgggtrac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggtty
ttcaactcta
ggtgagctgg
ccacgcgtga
aaatttgcett

Page 2

acaccaacct
tteccteecget
ctgtggaata
cgttccctag
agattaaaga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggcgg
agcgtcgege
caaacccttt
attccatttyg

Ser Asn

Arg Phe
Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu
Pro
320
Glu

Gly

Arg
235
rhe Ile

lL.eu Asn

Tyr Ile

Lys Lys
400

gttcaaacct
gacccgcatg
ctacgcccag
ccecgcagtea
atggacgaaa
ggtcctggge
tgecteogat
tcegeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcggyg
tctgactgag
gaaaggtccg

60

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



2..026uUs1_Sequence_ Listing
attatccgtg ccggeaactt cgeactgcac cctgaagttg tgcgcgaaga agttaaggac 1020
cctegeacee tgatcggota cggocgeitc tttatttcaa atccagaccet ggttgaccge 1080
ttagaaaaag gtcigccact gaacaagtat gaccgtgata cgttctacaa aatgagegeg 1140
gagggttaca tcgactaccc gacctacgaa gaagcecttaa aactgggety ggacaaaaac 1%3%
taa 1

<210> 4

<211> 400

<212> PRT

<213> Artificial Seguence

<220>
<223> 01d vellow Enzyme 2 from Saccharomyces cerevisiae

<400> 4
get Pro Phe val %ys Asp Phe Lys Pro ?8” Ala Leu Gly Asp ;gr Asn
Leu Phe Lys ggo Ile Lys Ile Gly Asn Asn Glu Leu Leu His Arg Ala
25 30
val Ile Pro Pro Leu Thr Arg Mgt Arg Ala GlIn His Pgo Gly Asn Ile
35 4 4
Pro 28ﬂ Arg Asp Trp Ala ¥21 Glu Tyr Tyr Ala %gn Arg Ala Gin Arg
Pro Gly Thr Leu Ile Ile Thr Glu Gly Thr Phe Pro Ser Pro Gin Ser
65 70 75 80
Gly Gly Tyr Asp Asn Ala Pro Gly Iie Trp Ser Glu Glu GIn gée Lys
85 90
Glu Trp Thr Lys Ile Phe Lys Ala Ile His Glu Asn Lys Ser Phe Ala
100 105 110
Trp val GIn Leu Trp val Leu Gly Trp Ala Ala Phe Pro Asp Thr Leu
115 120 125
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser Asp Asn val Tyr Met
130 135 140
Asn Ala Glu GIn 6lu Glu Lys Ala Lys Lys Ala Asn Asn Pro GIn His
145 150 155 160
Ser Ile Thr Lys Asp Glu Ile Lys GIn Tyr val Lys Glu Tyr val Gln
165 170 175
Ala Ala Lys Asn Ser Ile aAla Ala Gly Ala Asp Gly val Glu Ile His
180 185 190
ser Ala Asn Gly Tyr Leu Leu Asn GIn Phe Leu Asp Pro His Ser Asn
195 200 205
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu Asn Arg Ala Arg Phe
210 215 220
Thr Leu Glu val val Asp Ala val val asp Ala Ile Gly Pro Glu Lys
225 230 235 240
val Gly Leu Arg Lteu Ser Pro Tyr Gly val Phe Asn Ser Met Ser Gly
245 250 255
Gly Ala Glu Thr Gly Ile val Ala GIn Tyr Ala Tyr val Leu Gly Glu
260 265 270
Leu GTu Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val His Leu
275 280 285
val Glu Pro Arg val Thr Asn Pro Phe Leu Thr Glu Gly Glu Gly Glu
290 295 300
Tyr Asn Gly Gly Ser Asn Lys Phe Ala Tyr Ser Ile Trp Lys Gly Pro
305 310 315 320
Ile 1tle Arg Ala Gly Asn Phe Ala Leu His Pro Glu val val Arg Glu
325 330 335
Glu val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe Phe Ile
340 345 350
Ser Asn Pro Asp Leu val Asp Arg Leu Glu Lys Gly Leu Pro Leu Asn
355 360 365
LyS Tyr Asp Arg Asp Thr pPhe Tyr Lys Met Ser Ala Glu Gly Tyr Ile
370 375 380
Asp Tyr Pro Thr Tyr Glu Glu Ala Leu Lys Ley Gly Trp Asp Lys Asn
385 390 395 400
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<210> 5

<211> 1203
<212> DNA
<213>

<220>
<223>

<400> 5
atgccttitcg
attaaaattg
cgcgctaccec
cgtgcacagce
ggtgggtacg
atcttcctgg
tgggeetect
cgtgtgtata
agcttgacta
tcgatcgcetg
cagttecctygy
cgtgcacgtt
gtgggtttac
ggcattattg
aaacgcctygyg
4g9ga999¢g
attatccgtg
cctegeacce
ttagaagaag
gagggttaca
taa

<210> 6

<211> 400
<212> PRT
<Z213>

ttaagggctt
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgcc
ctattcatga
ttccggatot
tgaatgcgac
aagacgatat
cgggtgcegga
atccgeacaqg
ttactctgga
gtctgagtcc
ctcagtatag
cgtttgttca
datactcaga
ccggeaacta
tgatcggceta
gtctgccact
ccgactaccc

2_026Us1_sequence_Listing

Artificial Sequence

cgagccgatt
gctggetcat
cattccgaac
aatgattatc
tggtatttgg
ctgtcagtca
gctggegegt
actgcaggaa
taaacaatat
cggcgtggaa
caacaaacygc
agtcgrtgac
gtacggcact
ctatgtcctg
tttagtcgaa
gggcaccaac
cgcactgeac
cggecgettc
gaacaagtat
gacctacgaa

Artificial Ssequence

tcactgegeg
cgegeggtaa
aaggagtggg
acggagggta
tcagacgaac
tttgcgtggg
gatgggttac
aaagcgaaag
atcaaagatt
attcacrcag
accgatgagt
gcgctgattg
ttcaactcta
ggtgagctgg
ccacgcgtga
gattttgctt
cctgaagrty
tttatttcaa
gaccgticta
gaagccgtag

0ld vellow Enzyme 3 from Saccharomyces cerevisiae

acaccaacct
tgecteeget
ctgecggttta
cgttcatcag
aggrtgccga
tgcaactgtg
gttacgatty
atgctaacaa
atattcatgc
ccaacggtta
atgggggcac
agaccatcgg
tgtcgggcgg
agaaacgege
cagacccttce
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggctg

gttcgaacct
gacccgeatg
ctacggecag
cccgcaggea
atggaagaac
gagcetggge
tgcctecgat
tctggaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaacgc
cgcggaaccy
caaggcgggg
tctggttgag
gaaaggtccy
agttaaggac
ggtttaccgc
catgagcgcg
gaacaaaaac

<220>

<223>

<400> 6

Met
1
Ley
val
Pro
Pro
65
Gly
Glu
Trp
Ata
Asn
145
Ser
Ala
Ser

Lys

Pro
Phe
Met
Asn
50

Gly
Gly
Trp
val
Arg
130
Ala
Leu
Ala
Ala

Arg

rhe
Glu
Pro
35

Lys
Thr
Tyr
Lys
Gin
115
ASp
Thr
Thr
Lys
ASn

195
Thr

val
Pro
20

Pro
Glu
Met
Asp
Asnh
100
Leu
Gly
Leu
Lys
Asn
180
Gly

Asp

Lys
5
e
Leu
Trp
Ile
Asn
85
Ile
Trp
Leu
Gin
Asp
165
Ser
Tyr
Glu

Gly
Lys
Thr
Ala
Ile
70

Ala
Phe
Ser
Arg
Glu
150
Asp
Ile
Leu

Tyr

phe
Ite
Arg
Ala
55

Thr
Pro
Leu
Leu
TYr
135
Lys
Ile
Ala
Leu

Gly

Glu
Gly
Met
40
val
Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
Asn

200
Gly

Pro
ASN
25

Arg
Tyr
Gly
Ile
Ie
105
Trp
Cys
Lys
Gin
Gly
185
Glin

Thr

Ile
10

Thr
Ala
TYr
Thr
Trp
a0

His
Ala
Ala
Asp
Tyr
170
Ala
Phe

Ile

Page 4

Ser
Glin
Thr
Gly
phe
75

sar
Asp
Ser
Ser
Ala
155
Ile
ASp

Leu

Glu

Leu Arg

teu Ala

Pro
45
Arg

His

GIn
60
I'le ser

Asp Glu

Cys GIn

Phe Pro
125
Asp Arg
140
Asn Asn

LYys Asp

Gly val
Pro
205
Arg

Asp

Asn

01d vellow Enzyme 3 from Saccharomyces cerevisiae

Asp
His
30

Gly
Ala
Pro
GlIn
Ser
110
Asp
val
Leu
Tyr
Gtu
190
His

Ala

Thr
15

Arg
Ash
Gln
GlIn
val
rPhe
vai
Tyr
Glu
Ile
175
Tle
Ser

Arg

Asn
ala
Ile
Arg
Ala
Ala
Ala
Leu
Met
His

160
His

Asn

Phe

60
120
i80
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1203



Thr
225
val
Gly
Leu
val
Tyr
305
Ile
GIn
Ser
Lys

ASp
385

216
Leu

Gly
Ala
Glu
Glu
290
ser
Ile
val
Asn
Tyr

370
Tyr

Glu
Leu
Glu
Lys
275
Pro
Glu
Arg
Lys
Pro
355
ASp

Pro

val
Arg
Pro
260
Arg
Arg
Gly
Ala
AsSp
340
Asp
Arg

Thr

val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Ley
Ser

Tyr

ASp
230
Ser
Ile
Lys
Thr
Asn
310
Asn
Arg
vai
Thr

Glu
390

215
Ala

Pro
tle
Ala
Asp
295
Asp
Tyr
Thyr
Tyr
Phe

375
Glu

2_026uUsl_sequence listing

Leu ITe Glu

Thr
250
Tyr

Tyr Gly
GIn
265
Lys

Ala

Gly
280
Pro

Arg

ser Leu

pPhe Ala Tyr
His
330
Gly

Ala Leu

Ile
345
Leu

Leu

Arg Glu

360

Tyr Thr Met

Ala val Asp

Thr
235
Phe
Ser
Leu
val
Ser
315
Pro
Tyr
Glu
sSer

Ley
395

220
Ile

Asnh
Tyr
Ala
Glu
e
Glu
Gly
Gly
Ala

380
Gly

Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Leu
365
Glu

Trp

Pro
Met
Leu
270
val
Glu
LYS
val
Phe
350
Pro
Gly

Asn

Glu
sSer
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
TYP

LYS

Arg
240
Gly
Glu
Leu
Glu
Pro
320
Glu
Ile
Asn
Thr

Ash
400

<210> 7

<211> 1200
<212> DNA
<213>

<220>
<223> ERED
<400> 7

atgtcttteg
attaaaattg
cgcgetaccc
cgtgcacagce
ggtgggtacyg
atcttcctgg
tgggocgect
aatgtgtata
agcattacta
tcgatcgcetg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcetgy
ggggagggldy
attatccgtg
cctcgeacce
ttagaagaag
gagggttaca

<210> 8

<211> 400
<212> PRT
<213>

<220>
<223>

<400> 8
1

chimera of

ttaaggactt
ggaacacaca
atccgggeaa
gtceggggac
ataacgcgec
ctattcatga
ttceggataa
tgaatgcgga
aagacgaaat
cgggtgegga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatge
cgtttgttca
aatactcaga
ccggcaacta
tgatcggceta
gtctgceact
ccgactaccec

Artificial Sequence

old vellow

caagccgcag
gctggcteat
cattccgaac
aatgattatc
tggtgrrigg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggegtggaa
caacaaccgc
agtcgttgac
gracggcgtt
ctatgtecctg
tttagtcgaa
gggcaccaac
cgcactgcac
cggecgettc
gaacaagtat
gacctacgaa

Artificial sequence

Enzyme

gcactgcgeg
cgegeggtaa
aaggagtygy
acggagggta
tcagacgaac
1ttgcgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggrggtig
ttcaactcta
ggtgagctgg
ccacgegtga
gattttgett
cctgaagttyg
tttatttcaa
gaccgttcta
gaagccgtag

ERED chimera of 01d vellow Enzyme

acaccaacct
tgcctocyget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggcgg
agcgtcgegce
cagacccttc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggetg

gttcgaacct
gacccgeatg
ctacggccag
ccecgcaggea
atggaagaac
ggtcctgggc
tgectecgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcgggg
tctggttgag
gaaaggtcceg
agttaaggac
ggtttaccge
catgagcgceg
gaacaaaaac

Met Ser Phe val Lys Asp Phe Lys Pro Gén Ala Leu Arg Asp Igr Asn
5 1

teu Phe Glu Pro Ile Lys Ile Gly Asn Thr Gin Leu Ala His Arg Ala

Page 5

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
1020
1080
1140
1200



val
Pro
Pro
Gly
Glu
Trp
Ala
ASn
145
Ser
Ala
Ser
Asn
Thr
225
val
Gly
Leu
val
Tyr
305
Ile
Gln
Ser

Lys

Asp
385

Met
Asn

Gly

Gly

Trp
val
Arg
130
Ala
Ile
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
Ser
Ile
val
Ash
Tyr

370
Tyr

<210> 9

<211>
<212>
<213>

<220>

<223>

<400> 9

Pro
35

Lys
Thr
Tyr
Lys
Glin
115
ASD
Glu
Thr
Lys
Asn
195
Thr
Glu
Leu
Glu
Arg
275
Pro
Glu
Arg
Lys
Pro
355
ASD

Pro

1200
DNA
artificial Sequence

20
Pro

Glu
Met
ASD
Asn
100
Leu
Gly
Glin
Lys
Asn
180
Gly
AsSp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
Asp
340
Asp
Arg

Thr

Leu
Trp
Ile
Asn
85

ITe
Trp
Leu
Glu
ASp
165
Ser
Tyr
Giu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu
sSer

Tyr

ERED variant

Thr
Ala
Ile
70

Ala
Phe
val
Arg
Glu
150
Glu
Ile
Leu
Tyr
Asp
230
Ser
Ile
Lys
Thr
ASn
310
Asn
Arg
val
Thr

Glu
390

Arg
Ala
55

Thr
Pro
Leu
Leu
Tyr
135
Lys
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
Asp
295
ASp
Tyr
Thr
TYyr
Phe

375
Glu

2_026Us1_Ssequence_Listing
25

Mat
40

val
Glu
Gly
Ala
Gly
120
AsSD
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Pro
Phe
Ala
Leu
Arg
360
Tyr

Ala

Arg
TYr
Gly
val
Ite
105
Trp
ser
Lys
Gln
Gly
185
Gln
Ser
val
Gly
Gin
265
Lys
Ser
Ala
teu
Ile
345
Leu
Thr

val

Ala
Tyr
Thr
Trp
90

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
Ile
Asp
val
250
Tyr
Arg
L.ey
Tyr
His
330
Gly
Glu
Met

Asp

Thr
Gly
rhe
75

Ser
Asp
Ala
ser
Ala
155
val
AsSD
Leu
Glu
Ala
235
Phe
Ala
Leu
val
Ser
315
Pro
Tyr
Glu
Ser

Leu
395

His
GIn
60

Ile
Asp
Cys
Phe
Asp
140
Asn
Lys
Gly
Asp
Asn
220
Ile
Asn
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly
Ala

380
Gly

Pro
45

Arg
Ser
Glu
Glin
Pro
125
Ash
Asn
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Ley
365
Glu

Trp

30
Gly

Ala
Pro
Gin
Ser
110
Asp
val
Pro
Tyr
Glu
190
H1s
Ala
Pro
Met
Leu
270
val
Glu
Lys
val
Phe
350
Pro

Gly

Asn

Asn
Gin
GIn
val
Phe
Asn
Tyr
Gln
val
175
Ile
Ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
Tyr

Lys

Ile
Arg
Ala
Ala
Ala
Leu
Met
H1is
160
Gln
His
Asn
Phe
Lys
240
Gly
Glu
Leu
Glu
Pro
320
Glu
Ile
AsSnh

Thr

Asn
400

atgtctrtcg
attaaaattyg
cgcgctacce
cgtgcacagce
ggtgggtacg
atcttectgg
tgggecgoct
aatgtgtata
agcattacta
tegategetg

ttaaggactt
ggaacacaca
atccgggeaa
gtceggggac
ataacgcgec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggrgcgga

caagccgcag
gctggetceat
cattccgaac
aatgattatc
tggtgtttgg
ctgtcagtca
cctggcgegt
acaggaggaa
taaacaatat

cggegtggaa

gcactgegeg
cgcgeggtaa
aaggagtggg
acggagggta
tcagacgaac
tttgcgtgyy
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag

Page 6

acaccaacct
tgcetecget
ctgcggtrta
cgttcatcag
aggttgecga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtta

gttcgaacct
gacccgectg
ctacggccag
cccgeaggea
atggaagaac
ggtcctggge
tgcetecgat
tccgeaacat
agctaagaac
tctgttaaat

60

120
180
240
300
360
420
480
540
600



cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgecetgg
ggggagggcy
attatccgtg
ccrecgeaccc
ttagaagaag
gagggttaca

<210
<211>
<212>
<213>

<220>
<223>

10
400
PRT

ERED

<400> 10
Met Ser Phe
1
Ley

phe Glu

val Met Pro

35

Pro Asn Lys
50

Pro Gly
65

Gly

Thr

Gly Tyr

Glu Trp Lys
Gln
115

Asp

Trp val

Ala Arg
130
Asn Ala Glu
145
ser

ITe Thr

Ala Ala Lys

Ala Asn
195
Arg Thr
210

Leu

Ser
Asn
Thr Glu
225
val

Gly lLeu

Gly aAla Glu

Leu GTu Arg
275
Glu Pro
290

Ser

val

Tyr Glu

305

Ile I'le Arg

Gin val Lys

Ser Asn Pro

355
ASp

Lys Tyr

atccgcacag
ttactctgga
gtctgagtec
cccagtatgce
cgtttgttca
aatractcaga
ccggcaacta
tgatcggeta
gtctgccact
ccgactacce

variant

val Lys
5
Pro Ile
20
Pro Leu

Giu Trp

Met Ile

Asn
85
Ile

Asp

Asn
100
Leu Trp

Gly Leu

Gin Glu

ASp
Lys
Thr
Ala
Ile
70

Ala
Phe
val
Arg
Glu

2_026US1_Sequence _Listing

caacaaccgce
agtcgttgac
gtacggcgtt
ctatgtcctg
tttagtcgaa
gggcaccaac
cgcactgeac
cggcegette
gaacaagtat
gacctacgaa

Artificial seguence

Phe Lys

Tle Gly

Arg Leu

Ala val
55
Thr Glu

Pro Gly

Lteu Ala

Leu Gly
120
Tyr Asp
135

Lys Ala

150

Lys Asp
165
AsSn Ser
180
Gly Tyr

Asp Glu

val val

Glu
ITe
Leu
Tyr

ASD

Ite Lys

Ala Ala

Leu Asn
200
Gly Gly
215

Ala val

230

Leu
245
Gly

ATG

Thr
260
Arg Ala

Arg val

Gly Thr

ser
1le
Lys
Ala

Asnh

Pro Tyr

val Ala

Ala Gly
280
ASp Pro
295

Asp Phe

310

Ala Gly
325
AsSp Pro
340
Asp Leu

Arg Ser

Asn
Arg
val

Thr

Tyr Ala

Thr Leu

Tyr Arg
360

phe Tyr

accgatgagt
gcggtyggttg
ttcaactcta
ggtgagetgg
ccacgcgtag
gattttgctt
cctgaagttd
tttatttcaa
gaccgttcta
gaagcegtag

Glin Ala
10

Thr

Pro
Asn Gn
25
Arg

Ala Thr

Tyr Tyr Gly

Thr pPhe
75
Ser

Gly
val Trp
30
ITe His
1065

Trp

ASp

Ala Ala

Ser Ala Ser
Ala
155

val

Lys Lys

Gin Tyr
170
Giy Ala Asp
185

Gln

Phe Leu

Ser Ile Glu
Ala
235

Phe

val Asp

val
250
Tyr

Gly
Gin Ala
265
Lys

Arg Leu

ser Leu val

Ala Ser
315

Pro

Tyr

His
330
Gly

Leu

Ile
345
Leu

Tyr

Glu Glu

Thr Met Ser

Page 7

atgggggetc
atgccategyg
tgtcgggcgy
agegtcgege
cagacccrec
attccatttyg
tgcgcgaaca
atccagacct
cgttctacac
atctgggety

Leu Arg Asp

Leu Ala His

His Pro
45
Arg

Gly
Gln Ala
60
Ile

ser Pro

Asp Glu Gln

Gin Ser
110
ASD

Cys
Phe Pro
125
Asp Asn val
140
Asnh

Asn Pro

Lys Glu Tyr
Glu
180
His

Gly vai

Asp Pro

205

Asn Arg Ala

220
Ile

Gly Pro

Asn Ser Met

val Leu
270
val

TYFP

Phe
285
Gly

Ala
Glu Glu
300
Tle

Trp Lys

Glu val val
rPhe
350

Pro

Gly Arg

Gly Leu
365
Glu

Ala Gly

aattgaaaat
cccagaaaaa
cgcggaaacyg
Caaggcggag
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagegceyg
gaacaaaaac

Thr
15
Arg

Asnh
Ala
Asn Ile
Gln Arg
Ala

80
Ala

GIn
val
Phe Ala
Ash Leu
Tyr Met
His
160
Gln

Gin

val
175
ite His

Ser Asn

Arg Phe

Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro
320
Arg Giu
335
Phe Ile

ey Asn

Tyr Thr

660
720
780
840
900
960
1020
1080
1140
1200



370
385

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

<220>
<223> ERED

<400> 11

atgtctttceg
attaaaattg
cgcgeraccee
cgtgcacage
ggtgggtacg
atcttcctgag
tgggcegect
aatgtgtata
agcattacta
tcgatcgetyg
cagrtcctygg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcctgg
agyg999g4cy
attatccgtg
cctcgeacece
tragaagaag
gagggttaca

11
12060
DNA

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

<220>
<223> ERED

<400> 12
%et Ser Phe
Leu

12
400
PRT

rhe Glu

val Met Pro

35

Pro Asn Lys

50
pro Gly Thr
65
Gly

Gly Tyr

Glu Trp Lys
Glin
115

Asp

Trp val

Ala Arg

130

Asn Ala Glu

145

Ser Ile Thr

Ala Ala Lys

variant

ttaaggactt
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgee
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtec
ctcagtatgce
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctrgccact
ccgactacce

variant

val %ys
Pro Ile
20
Pro Leu

Glu Trp

met Ile

Asp Asn

Asn Ile
100
Leu Trp

Gly Leu

Gin Glu

Asp
LysS
Thr
Ala
Tle
70

Ala
Phe
val
Arg

Glu

2_026uUs1_Sequence_Listing

375

Artificial Sequence

caageccgeag
gctggctcat
cattccgaac
aatgattatc
tggtgtttgy
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgce
agtcgrtgac
gtacggegtt
ctatgtcctg
tttagtcgaa
gggcaccaac
cgcactgtac
cggeegettc
gaacaagtat
gacctacgaa

artificial Sequence

Phe Lys

Ile Gly
ser
40
val'l

Arg

Ala
55
Thr Glu

Pro Gly

Leu Ala

Leu Gly
120
Tyr AsSp
135

Lys Ala

150

Lys Asp
165

Asn Ser

Glu

Ite

ITe Lys

Ala Ala

385

gcactgegeg
cgcgeggtaa
aaggagrggg
acggagggta
tcagacgaac
tttgcegtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtgotig
ttcaactcta
ggtgagctgg
ccacgcegtga
gattttgctt
cctgaagttyg
tttatttcaa
gaccgttcta
gaagccgtag

Gin Ala
10

Thr

Pro
Asn Gln
25
Arg

Ala Thr

Tyr Tyr Gly
phe
75

Ser

Gly Thr

val Trp
90
Ile His
105

Trp

Asp

ATa Ala

ser Ala ser
Ala
155

val

LYS LYS

Gln Tyr
170
Ala

Gly Asp

Page 8

380

Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
390

acaccaacct
tgceteeget
ctgcggitta
cgttcatcag
aggttgccga
tgcaactgty
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggcetc
atgccatcgg
tgtcgggegg
agcgtcgegce
cagacccttc
attccatttyg
tgcgcgaaca
atccagacct
cgtitctacac
atctgggcetg

Leu Arg Asp

Leu Ala His

His Pro
45
Arg

Gly
Gin Ala
60
ITe

Ser Pro

Asp Glu Gin

GIn Ser
110

ASp

Cys

Phe Pro

125

Asp Asn val

140

Asn Asn Pro

Lys Glu Tyr

Gly val Glu

400

gttcgaacct
gacccgctcg
ctacggccag
cccgcaggea
atggaagaac
ggtcctgggce
tgectccgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggcggyg
tectggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgegy
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
Gln Arg
Gln Ala
val ala
phe Ala
Asn Leu
Tyr Met
His
160
GlIn

Gln

val
175

Ile His

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
260
1020
1080
1140
1200



Ala Asn
195

Thr

Ser

Asn Arg

210
Thr teu Glu
225

val Gly Leu

Gly Ala Glu

Leuy Glu Arg
275
Giu Pro
290

Ser

val
Tyr Glu
305
Ile

Tle Arg

GIn val Lys
Pro
355

Asp

Ser Ash

Lys Tyr
370
Tyr

ASD Pro

385

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

<220>
<223>

13
1200
DNA

ERED

<400= 13

atgtctttcg
attaaaattg
cgcgetacce
cgtgcacagc
ggtgggttyg
atcttcetgg
tgggcegecet
aatgtgtata
agcatracta
tCgatcgety
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgtty
aaacgcctgg
9999a9ggcy
attatccgtg
cctcgcacce
ttagaagaag
gagggttaca

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

<220>
<223> ERED

14
400
PRT

180
Gly Tyr

Asp Gluy

val val

Leu
Tyr
Asp

2._026uUs1_Seqguence_lListing

ASh
200
Gly

Leu

Gly
215

Ala val

230

Arg Leu
245
Thr Gly
260
Arg Ala

Arg val

Gly Thr

ser
Ile
Lys
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
Asp Pro
295

Asp Phe

310

Ala Gly
325
Asp Pro
340
Asp Leu

Arg ser

Thr Tyr

Asn
Arg
val
Thr

Glu

Tyr Ala

Thr Leu

Tyr Arg
360
Phe Tyr
375

Glu Ala

390

variant

ttaaggactt
ggaacacaca
atccgggeaa
grccggggac
ataacgcgcc
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgce
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgccact
ccgactaccc

variant

Artificial Sequence

caagccgcag
gctggctcat
cattccgaac
aatgattatc
tggtgtttgyg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggegtt
ctatgtecty
tttagtcgaa
gggcaccaac
cgcactgcac
cggeegette
gaacaagtat
gacctacgaa

Aartificial Sequence

185

Gln Phe Leu

Ser Ile Glu
Ala
235

Phe

val Asp
val
250
Tyr

Gly
Gin Ala
265
Lys

Arg Leu

Ser Leu val

Ala Ser
315

Pro

Tyr
Leu Tyr
330
Ile Gly
345
Leu

Tyr

Glu Glu

Thr Met Ser

val Leu

395

ASp

gecactgceacy
cgcgcggtaa
aaggagtggg
dacggagggta
tcagacgaac
tttgcgtggy
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggttg
ttcaactcta
ggtgagctgg
ccacgcgtga
gattttgctt
cctgaagttg
tttatttcaa
gaccgttcta
gaagccgtag

prage 9

190
Pro His
205

Arg

ASp
Asn Ala
220
ile

Gly Pro

Asn Ser Met

val Leu
270

val

Tyr

Phe
285
Gly

Ala

Glu
300
Ile

Gly

Trp LYS

clu val val
Phe
350

Pro

Gly Arg
Leu
365
Glu

Gly

Ala
380
Gly

Gly

Trp Asn

acaccaacct
tgccteceget
ctgcggttta
cgtrtcatcag
aggttgccga
tgcaactgty
gttacgartc
aagctaacaa
atgttcagac
€caacggtta
atgggggcerc
atgccategg
tgtcgggcgg
agcgtegege
cagacccttc
attccattityg
tgcgcgaaca
atccagacct
cgttctacac
atctgggety

Ser Asn

Arg Phe

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Glu
Pro
320
Glu

Gly

Arg
335
pPhe 1Ile

Leu Asn

Tyr Thr

Asn
400

LYS

gttcgaacct
gacccgeatg
ctacggcceag
ccegeaggea
atggaagaac
ggtcctggge
tgcctcegat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
caaggcggag
tctggttgag
gaaaggiccy
agttaaggac
ggtittaccgc
catgagcgcy
gaacaaaaac

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



<400> 14

Met
leu
val
Pro
Pro
Gly
Glu
Trp
Ala
Asn
145
Ser
Ala
Ser
Asn
Thr
225
val
Gly
Leu
val
Tyr
305
Tle
Gln

Ser

LYS

AS
385

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

ser
Phe
Met
Asn
Gly
Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Arg
210
Leu
Ggly
Ala
Glu
Glu
290
ser
1le
val

ASnN

TYF
370

p Tyr

<220>

<223>
<400>

15

1200
DNA
Aartificial Sequence

Phe
Glu
Pro
35

LyS
Thr
Ley
Lys
Gln
115
ASp
Glu
Thr
Lys
Asnh
195
Thr
Giu
Leu
Glu
Arg
275
Pro
Glu
Arg
Lys
Pro
355
ASp

Pro

val
Pro
20

Pro
Glu
MetT
ASp
Ash
100
Leu
Gly
Gln
Lys
ASnN
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
Asp
340
AsSD
Arg

Thr

LYS
Ile
Leu
Trp
Ile
AsSn
85

Ile
Trp
Leu
Glu
ASD
165
Ser
Tyr
Glu
val
l.eu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu
Ser

Tyr

FRED variant

15

AsSp
Lys
Thr
Ala
Ile
70

Ala
Phe
val
Arg
Glu
150
Glu
Ile
Ley
Tyr
ASp
230
ser
Ile
Lys
Thr
Ash
310
AsSn
Arg
val
Thr

Glu
390

Phe
Ile
Arg
Ala
55

Thr
Pro
Leu
l.eu
TYyr
135
Lys
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
Asp
295
Asp
Tyr
Thr
Tyr
Phe

375
Glu

2..026Us1 Sequence_Listing

Lys
Gly
Met
40

val
Glu
Gly
Ala
Gly
120
Asp
Ala
LyS
Ala
Asn
200
Gly
val
TYr
Ala
Gly
280
Pro
Phe
Ala
ieu
Arg
360
Tyr

Ala

Pro Gln
10
Asn Thr
25
Arg Ala

TYr Tyr

Gly Thr

val Trp
90
ITe His
105
Trp Ala

Ser Ala

Lys Lys

Gin Tyr
170
Gly Ala
185
Gln Phe

ser Ile

val Asp
val
250
Tyr

Gly

Gin
265
LYS Arg

Ser Leu

Ala Tyr
His
330
Gly

Leuy

Ile
345
teu Glu

Thr Met

val Asp

Ala Leu Arg

Gin Leu Ala

Thr His Pro
45
Gln Arg
60

Ile

Gly

Phe
75
Ser

ser

Asp Glu

Asp Cys Gln

Ala phe Pro

125

Ser Asp Asn
140

Ala Asn
155

val

Asn

Lys Glu

Asp Gly val
Pro
205

Arg

Leu Asp

Glu Asn
220
Ala Ile
235
Phe

Gly

Asn Ser

Ala Tyr val
phe
285

Gly

Leu Ala
Glu
300
Ile

val

Ser
315
Pro

Trp

Glu val

Tyr Gly Arg

Glu Gly Leu
365
Ala Glu
380

Gly

ser

Leu
395

Trp

Asp
His
30

Gly
Ala
Pro
Gin
Ser
110
Asp
vatl
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
LYS
val
ehe
350
Pro
Gly

Asn

Thr
15

Arg
Asn
Gln
Glin
val
95

Phe
Asn
Tyr
Gin
val
175
Ile
ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
Tyr
Lys

Asn
Ala
Ite
Arg
Ala

80
Ala

Leu
Met
His
160
Gin
His
Asn
FPhe
Lys
240
Gly
Glu
Leu

Glu

Pro

320

Glu
Ie
Asnh
Thr

Asn
400

atgtctiteg
attaaaattg
cgcgetaccece
cgtgcacagc
9g91tgggcgag
atcttcctgg

ttaaggactt
ggaacacaca
atccgggcaa
gtccggggac
ataacgcgec
ctattcatga

caagccgeag
gctggetcat
cattccgaac
aatgattatc
tggtgtttag
ctgtcagtca

gcactgcgeg
cgcgeggtaa
aaggagtggg
acggagggta
tcagacgaac

tttgcgtogg

acaccaacct
tgcctecget
ctgcggttia
cgttcatcag
aggttgccga
tgcaactgtg

Page 10

grtcgaacct
gacccgcatg
ctacggccag
ceccgeaggea
atggaagaac

ggtcctggge

60

120
180
240
300
360



tgggccgect
aatgtgtata
agcattacta
tcgatcgetg
cagttectgg
cgtgcacgtt
gtgagtttac
ggcattgttg
aaacgcectgy
4gg9gagggcy
attatccgig
cctcgecaccc
ttagaagaag
gagggttaca

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

<220>
<Z223> ERED

<400> 16
%et Ser Phe

16
400
PRT

teu Phe Glu

val Met Pro

35

Pro Asn Lys

50
pro Gly Thr
65
Gly

Gly Arg

Gtu Trp Lys
Gln
115

ASp

Trp val

Ala Arg

130

Asn Ala Glu

145

ser Ile Thr

Ala Ala Lys

Ser Ala Asn

195

Asn Arg Thr

210

Thr Leu Glu

225
val

Gly Leu

Gly Ala Glu

Leu Glu Arg
275
Glu Pro
290

Ser

val

Tyr Glu

305

Ile Ile Arg

Gln val Lys

ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgtttgttca
aatactcaga
ccggcaacta
tgatcggceta
gtctgeecact
ccgactacece

variant

val Lys
5
Pro Ile
20
Pro Leu

Glu Trp

Met Tle

Asp Asn

Asn Ile
100
Leu Trp

Gly Leu

Gln Glu

Asp
Lys
Thr
Ala
Ite
70

Ala
Phe
val
Arg

Glu

2.026Us] . Sequence_ Listing

cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccge
agtcgttgac
gtacggegtt
ctatgtecctg
tttagtcgaa
gggcaccaac
cgcactgecac
cggcegettc
gaacaagtat
gacctacgaa

Artificial Sequence

Phe Lys

Ile Gly

Arg Met

Ala val
55
Thr Glu

Pro Gly

Leu Ala

Leu Gly
120
Tyr Asp
135

LYS Ala

150

LYS Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val
Leu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gty Thr

Glu
Ite
Leu
Tyr
Asp
230
Ser
Ile
Lys
Thr

Asn

Ile Lys

Ala Ala

Leu Asn
200
Gly Gly
215
Ala val

Pro Tyr

val Ala

Ala Gly
280
Asp Pro
295

Asp Phe

310

Ala Gly
325

ASp Pro

Asn

Arg

Tyr Ala

Thr Leu

gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggtty
ttcaactcta
ggtgagcrgg
ccacgcgtga
gattttgetrt
cctgaagttg
tttatttcaa
gaccgtteta
gaagccgtag

Gln Ala
10

Thr

Pro
Asn Glin
25
Arg

Ala Thr

Tyr Tyr Gly
Pha
75

ser

Gly Thr

val Trp
90
Ile His
105

Trp

ASp

Ala Ala

Ser Ala Ser
Ala
155

val

Lys Lys

Gin Tyr
170
Gly Ala
185
Gin

ASp

Phe Leu

Ser Ile Glu
Ala
235

Phe

val Asp
val
250
Tyr

Gly
Gin Ala
265
Lys

Arg Leu

Ser Leu val

Ala ser
315

Pro

Tyr

His
330
Gly

Leu

Ile Tyr

gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggegy
agcgtecgegce
cagaccctic
attccattig
tgcgcgaaca
atccagacct
cgttctacac
atctgggetyg

Leu Arg Asp

Leu Ala His

Pro Gly
45

Arg

His
GIn Ala
60
Ile

Ser Pro

Asp Glu Gln

GIn Ser
110

Asp

Cys
phe Pro
125
Asp Asn val
140
Ash

ASil PTo

Lys Glu Tyr
Glu
180

His

Gly val

Pro
205
Arg

Asp
Asn Ala
220
Ile

Gly Pro

Asn Ser Met

val Leu
270

val

Tyr

Phe
285
Gly

Ala

Glu Glu

300

Ile Trp Lys

Glu val val

Gly Arg Phe

Page 11

tgcorecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
caaggcgggg
tctggtigag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagegcy
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
GIn Arg
Ala

80
Ala

Gln
val

Phe Ala

Asn Leu

Tyr Met

Gl His
160
val Gin
175
Ile His

ser Asn

Arg Phe
Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335

Phe Ile

420
480
540
600
560
720
780
840
900
260
10290
1080
1140
1200



340

2_026Usl_sequence_Listing

345

350

Ser Asn Pro Asp Leu Val Tyr Arg Leu Glu Glu Gly Leu Pro Leu Asn
360

Lys Tyr Asp Arg Ser Thr P
370

355

375

385 390
<210> 17
<211> 1200
<212> DNA
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 17
atgtctttcg ttaaggactt caagccgcag gcactgegeg
attaaaattg ggaacacaca gctggctcat cgcgcggtaa
cgcgetacce atccgggeaa cattccgaac aaggagtggg
cgtgcacage gtccggggac aatgattatc acggagggta
ggtggggtgy ataacgcgcc tggtgtttgg tcagacgaac
atcttcctgg ctattcatga ctgtcagtca tttgegtygg
tgggccgect ttccggataa cctggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgctg cgggtgcgga cggogtggaa attcactcag
cagttcctgg atccgcacag caacaaccge accgatgagrt
cgtgcacgtt ttactctgga agtcgttgac gcggtagttg
gtgggtttac gtctgagtcc gtacggcgtt ttcaactcta
ggcattgrtg ctcagtatge ctatgtcctyg ggtgagetgy
aaacgcctgg cgtttgttca tttagtcgaa ccacgcgtga
ggggagggeg aatactcaga gggcaccaac gattttgetrt
attatccgtg ccggcaacta cgcactgcac cctgaagttg
cctcgeacee tgatcggceta cggoecgottc tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggttaca ccgactaccc gacctacgaa gaagcecgtag
<210> 18
<211> 400
<212> PRT
<213> Artificial sequence
<220>
<223> ERED variant
<400> 18
Met Ser Phe val Lys Asp Phe Lys Pro gén Ala
1 5
Leu Phe Glu 550 ITe Lys Ile Gly ggn Thr GIn
val Met ggo Pro Leu Thr Arg ﬁgt Arg Ala Thr
Pro Asn Lys Giu Trp Ala Ala val Tyr Tyr Gly
50 55
Pro Gly Thr Met Ile Ile Thr Glu Gly Thr Phe
65 70 75
Gly Gly val Asp ggn Ala Pro Gly val ggp Ser
Glu Trp Lys Asn Ile phe Leu Ala Ile His Asp
100 105
Trp val GIn Leu Trp val teu Gly Trp Ala Ala
115 120
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135
Asn Ala Glu GIn GTu Glu Lys Ala Lys Lys Ala

Page 12

380

365

Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp %Sg Gly Trp Asn Lys Asn

acaccaacct
tgcctecget
ctgcggttta
cgttcatcag
aggttgeega
tgcaactgtyg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcegg
tgtcgggegy
agcgtcgege
cagacccttc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggctg

Leu
Leu
His
GIn
60

Ile
Asp
Cys
Phe
AS

140
Asn

Arg
Ala
Pro
45

Arg
ser
Glu
GIn

Pro
125

p Asn

Asn

Asp
His
Gy
Ala
Pro
Gln
ser
110
Asp
val

Pro

he Tyr Thr Met Ser Ala Glu Gly Tyr Thr

400

gttcgaacct
gacccgeatg
ctacggceeag
ceegeaggea
atggaagaac
ggrcctgggce
tgectcecgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggcgggyg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagcgeg
gaacaaaaac

Thr Asn
15

Arg Ala
Asn Tle
Gln Arg
Gln Ala
val Ala
g5

Phe Ala
AsSn Leu
Tyr Met

Gin His

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



145

Ser Ile Thr

Ala Ala Lys

Ser Ala Asn

195

Asn Arg Thr

210

Thr Leu Glu

225
val

Gly Leu

Gly Ala Glu

Leu Glu

Arg
275
Glu Pro
290
Ser

val
Tyr Glu
305
Ile

Ile Arg

G1n val Lys

Ser Asn Pro
355
Lys Tyr Asp
370
Tyr

Asp Pro

385

<210
<211>
<212>
<213>

<220>
<223>

19
1200
DNA

ERED

<400> 19

atgtcttteg
attaaaattyg
cgcgctacce
cgtgcacagce
ggtgggtacy
atcttcctgg
tgggecgoct
aatgtgtata
agcattacta
tcgatcgctg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcctygy
gg9ggagyggcg
attatccgtg
cctegeaccc
ttagaagaag
gaggottaca

20
400
PRT

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

2_026Us1l_sequence_Listing

150

Lys Asp
165
Asn ser
180
Gly Tyr

Asp Glu

val val

Glu
Ile
Leu
Tyr

Asp

ITe Lys

Ala Ala

Leu Asn
200
Gly Gly
215

Ala val

230

l.eu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

ser
Ile
Lys
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
Asp Pro
295

Asp Phe

310

Ala Gly
325
Asp Pro
340
Asp Leu

Arg Ser

Thr Tyr

Asn
Arg
val
Thr

Glu

Tyr Ala

Thr Leu
Tyr Arg
360
Phe Tyr
375

Glu Ala

390

variant

ttaaggactt
ggaacacaca
atccggogcaa
gtccggggac
ataacgcgec
crattcatga
ttcecggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgtttgttca
aatactcaga
ccggcaacta
tgatcggeta
gtctgecact
ccgactaccc

artificial Sequence

caagccgcag
gctggetcat
cattccgaac
aatgattatc
tggtgtttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgtigac
gtacggcott
ctatgrcctyg
tttagtcgaa
gggcaccaac
cgcactgeac
cggcegettc
gaacaagtat
gacctacgaa

Artificial Sequence

Glin
Gly
185
Glin
Ser
val
Gly
Gln
265
Lys
s5er
Ala
Leu
Ile
345
Ley
Thre

val

155
Tyr val
170
Ala Asp

Phe Leu

Ile Glu

Ala
235
Phe

Asp

val
250
Tyr Ala

Arg Leu

Leu val

ser
315
Pro

Tyr

His
330
Gly Tyr

Glu Glu

Met Ser

l.eu
395

ASp

gcactgcgeg
cgcgeggtaa
aaggagtggg
acggagggta
tcagacgaac
tttgegtygy
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggttg
ttcaactcta
ggtygagetgyg
ccacgegtga
garrttgett
cctgaagtty
tttatttcaa
gaccgttcta
gaagccgtag

Lys Glu Tyr
Glu
190
His

Gly val

Pro
205
Arg

ASD
ASN Ala
220
Ile

Gly Pro

Asn Ser Met

val Leu
270
val

Tyr

Phe
285
Gly

Ala
Glu Glu
300
ile

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg
Leu
365
Glu

Gly

Ala
380
Gly

Gly

Trp Asn

acaccaacct
tgccroogcet
ctgcggtita
cgttcatcag
aggttgeega
tgcaactgtyg
gttacgattc
aagctaacaa
atgrttcaggc
gcaacggtta
atgggggctc
atgccategg
tgtcgggegy
agcgtcgegce
cagaccctic
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggctyg

page 13

160
val Gln
175
Ile His

Ser Asn

Arg Phe

Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335

Phe ITe

Leu Asn

Tyr Thr

Asn
400

Lys

gtrcgaacct
gacccgeaty
ctacggecag
cccgeaggea
atggaagaac
tgtcctgggce
tgccteegat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
<aaggcgggg
tCctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagegeg
gaacaaaaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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<220>
<223> ERED variant

<400> 20
get Ser Phe val %ys Asp Phe Lys Pro GIn Ala Leu Arg Asp Tgr Asn
10 1
Leu Phe Glu 550 Ite Lys 1le Gly égn Thr GIn Leu Ala ggs Arg Ala
val Met Pro Pro Leu Thr Arg ggt Arg Ala Thr His Pro Gly Ash Ile
35 45
Pro égn Lys Glu Trp Ala ?éa val Tyr Tyr Gly gln Arg Ala GIn Arg
0
pro Gly Thr Met ITe Ile Thr Glu Gly Thr Phe Ile Ser Pro Gin Ala
65 70 75 80
Gly Gly Tyr Asp gsn Ala Pro Gly val ggp ser Asp Glu Gln val Ala
5 95
Glu Trp Lys Asn Ile Phe Leu Ala Ile His Asp Cys GIn Ser phe Ala
100 105 110
Trp val GIn Leu Cys val Leu Gly Trp Ala Ala Phe Pro Asp Asn Leu
115 120 125
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser Asp Asn val Tyr Met
130 135 140
Asn Ala Glu GIn Glu Glu Lys Ala Lys Lys Ala Asn Asn Pro Gln His
145 150 155 160
Ser Ile Thr Lys Asp Glu Ile Lys GlIn Tyr val Lys Glu Tyr val Gln
165 170 175
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp Gly val Glu Ile His
180 185 190
Ser Ala Asn Gly Tyr Leu Leu Asn Gln Phe Leu Asp Pro His Ser Asn
195 200 205
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu Asn Arg Ala Arg Phe
210 215 220
Thr Leu GTu val val Asp Ala val val Asp Ala Ile Gly Pro Glu Lys
225 230 235 240
val Gly Leu Arg Leu Ser Pro Tyr Gly val Phe Asn Ser Met Ser Gly
245 250 255
Gly Ala Glu Thr Gly ITe val Ala GIn Tyr Ala Tyr val Leu Gly Glu
260 265 270
Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val His Leu
275 280 285
val Glu Pro Arg val Thr Asp Pro Ser Leu val Glu Gly Glu Gly Glu
290 295 300
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys Gly Pro
305 310 315 320
1le Ile Arg Ala Gly Asn Tyr Ala Leu His Pro Glu val val Arg Glu
325 330 335
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe pPhe Ile
340 345 350
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro Leu Asn
355 360 365
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser Ala Glu Gly Tyr Thr
370 375 380
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
385 390 395 400

Leu Glu

<210> 21

<211> 1200

<212> DNA

<213> artificial Sequence

<220>
<223> ERED variant

<400> 21

atgtctttcg ttaaggactt caagccgcag gcactgegeg acaccaacct gttcgaacct 60

attaaaattg ggaacacaca gctggctcat cgegeggtaa tgcctceget gacccgecatg 120
Page 14



cgcgctaccc
cgtgcacagce
ggtgggtacg
atcttectgg
tgggeegect
aatgtgtata
agcattacta
tcgatcgotg
cagttectgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgootgg
9999agggcg
atrtatccgtg
cctegeaccec
ttagaagaag
gagggttaca

<210>
<21i>
<212>
<213>

<220>
<223>

22
400
PRT

ERED

<400> 22
Met Ser
1
Leu

Phe

rhe Glu

val Met Pro

35
Lys

Pro Asn

50
pro Gly Thr
65
Gly

Gly Tyr

Glu Trp Lys
GlIn
115

Asp

Trp val

Ala Arg

130

Asn Ala Glu

145

Sser Ile Thr

Ala Ala Lys

Sepr Ala Asn

195

Asn Arg Thr

210
Ley

Thr Glu

225
val

Gly Leu

Gly Ala Glu

el Glu Arg
275
Glu Pro
290

Ser

val

Tyr Glu

atccgggcaa
gtceggggac
ataacgcgec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtec
ctcagtatgce
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
grctgccact
ccgactaccc

variant

val Lys
5

pro Ile
20
Pro Leu

Glu Trp

Met Tle

Asn
85
Ile

ASD

Asn
100
Leu Leu

Gly Leu

Gin Glu

Asp
Lys
Thr
Ala
Ile
Ala
Phe
val
Arg

Glu

2.026Us1_Sequence_Listing

cattccgaac
aatgattatc
tggtgtrigy
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggegtt
ctatgtcctg
tttagtcgaa
gggeaccaac
cgcactgcac
cggcegette
gaacaagtat
gacctacgaa

Artificial Sequence

Phe Lys

Ite Gly
Met
40
val

Arg

Ala
55
Thr Glu

Pro Gly

Leu Ala

Leu Gly
120
Tyr Asp
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Glu
tle
Leu
Tyr

AsSp

Ile Lys

Ala Ala

Leu Asn
200
Gly Gly
215

Ala val

230

Ley
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

Ser
Ite
Lys
Thr

AShH

Pro Tyr

val Ala

Ala Gly
280
AsSp Pro
295

Asp pPhe

aaggagtggg
acggagggta
tcagacgaac
tttgcgtygg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggrtg
ttcaactcta
ggtgagctygg
ccacgegtga
gattttgctt
cctgaagttg
tttatttcaa
gaccgttcta
gaagccgtag

Gln Ala
10

Thr

Pro
Asn Glin
25

Arg

Ala Thr

Tyr Tyr Gly
Phe
75

Ser

Gly Thr

val Trp
90
ile His
105

Trp

Asp

Ala Ala

Ser Ala Ser
Ala
155

val

Lys Lys

Gin Tyr
170
Gly Ala
185
Glin

Asp

Phe Leu

Ser I?e Glu
Ala
235

Phe

val Asp

val
250
Tyr

Gly

GIn Ala

265

Lys Arg Leu

Ser Leu Vval

Ala Tyr Ser

ctgcggttta
cgttcatcag
aggttgccga
tgcaactgct
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtta
atgggggcetc
atgccatcgg
tgtcgggcgg
agcgtcgege
cagacccttc
attccatttg
tgcgegaaca
atccagacct
cgttctacac
atctgggcetg

Leu Arg Asp

Leu Ala His

His Pro
45

Arg

Gly

Gin Ala

Ile Ser Pro

Asp Glu GIn

Gin Ser
110

Asp

Cys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

Pro
205
Arg

Asp
Asn Ala
220
Ile

Gly Pro

Asn Ser Met

val Leu
270
val

Tyr

Phe
285
Gly

Ala
Glu Glu
300
ITe

Trp Lys

pPage 15

ctacggecag
ccecgeaggcea
atggaagaac
tgtcctggge
tgcctocgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
€aaggcgggag
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgce
catgagcgeg
gaacaaaaac

Thr
15
Arg

Asn
Ala

Asn Ile

Gln Arg

GIn Ala

val Ala
95
rhe Ala

Asn Leu

Tyr Met

Gin His
160
val Gin
175
Ile

Ser Asnh

Arg Phe

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro

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



305 310
Ile Ile Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
GIn val Lys Asp Pro Arg Thr Leu ITe Gly Tyr
340 345
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 390 395
<210> 23
<211> 1200
<212> DNA
<213> Aartificial Sequence
<220>
<223> EREP variant
<400> 23
atgtctttcg ttaaggactt caagccgcag geactgegeg
attaaaattg ggaacacaca gctggctcat cgcgeggtaa
cgcgctaccece atccgggcaa cattccgaac aaggagtggg
cgtgcacage gtccggggac aatgattatc acggagggta
ggtgggtacg ataacgcgoc tggtgtttgg tcagacgaac
atcttcctgg ctattcatga ctgtcagtca tttgegtgog
tgggecgect ttccggataa cctggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgetyg cgggtgegga cggcegtggaa attcacteag
cagttcctgy atccgcacag caacaaccgc accgatgagt
cgtgcacgtt rractctgga agtcgttgac geggtggrty
gtgggrttac gtctgagtcc gtacggegtt ttcaactcta
ggcattgtty ctcagtatge ctatgtcctg ggtgagctgg
aaacgectgg cgtttgttca tttagtcgaa ccacgegtga
ggggagggceg aatactcaga gggcaccaac gattttgett
attatccgtg ccggcaacta cgcactacac cctgaagttg
cctegeacce tgatcggeta cggecgettce tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggttaca ccgactaccc gacctacgaa gaagccgtag
<210> 24
<211> 400
<212> PRT
<213> Artificial Sequence
<220>
<223> ERED variant
<40Q0> 24
¥Et ser pPhe val %ys Asp Phe Lys Pro Gén Ala
1
Leu Phe Glu 560 Ile tys Ile Gly égn Thr GIn
val Met ggo Pro Leu Thr Arg ggt arg Ala Thr
Pro égn Lys Glu Trp Ala éga val Tyr Tyr Gly
pro Gly Thr Met ITe Ile Thr Glu Gly Thr Phe
65 70 75
Gly Gly Tyr Asp ggn Ala Pro Gly val ggp ser
Glu Trp Lys Asn Ile Phe Leu Ala Ile His Asp
160 105
Trp val GIn Leu Ala val teu Gly Trp Ala Ala

2_026Usl_Sequence_Listing
315

Glu val val

Phe
350
Pro

Gly Arg

Gly Leu
365

Ala Glu

380

Gly Trp

Gly

Asn

acaccaacct
tgecctecget
ctgcggtita
cgttcatcag
aggttgccga
tgcaactggc
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggegyg
agcgtcgegc
cagacccttc
attccarttyg
tgcgegaaca
atccagacct
cgttctacac
atctgggcty

Leu Arg Asp
His
30
Gly

teu Ala

His Pro

45

GIn Arg Ala

ITe Ser Pro

Asp Glu Gin

Glin Ser
110
Asp

Cys

Phe Pro

Page 16

320
Arg Glu
335
Phe

Leu Asn

Tyr Thr

LYys Asn
400

gttcgaacct
gacccgcatg
ctacggccag
cccgcaggcea
atggaagaac
tgtcctgggc
tgcectecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
€aaggcgggg
tctggttgadg
gaaaggtccyg
agttaaggac
ggtttaccgc
catgagcgeg
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
Gin Arg
Ala

80
Ala

Gln
val
Phe Ala

Asn Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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Asp
140
Asn
LyS
Gly
ASp
ASh
220
Ite
Asn
Tyr
Ala
Glu
300
ITe
Glu
Gly
Gly
Ala

380
Gly

125
Asn

Asn
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Leu
365
Glu

Trp

val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
Lys
val
Phe
350
Pro
Gly

Asn

Tyr
Gtn
val
175
Ile
Ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
Tyr

Lys

Met
His
160
Glin
His
Asn
Phe
LYys
240
Gly
Glu
Leu
Glu
Pro
320
Glu
Ile
Asn
Thr

Asn
400

115 120
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135
Asn Ala Glu GIn Glu Glu Lys Ala Lys Lys Ala
145 150 155
ser Ile Thr Lys Asp Glu ITe Lys Gin Tyr val
165 170
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp
180 185
Ser Ala Asn Gly Tyr Leu Leu Asn Gin Phe Leu
195 200
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu
210 215
Thr Leu Glu val val Asp Ala val val Asp Ala
225 230 235
val Gly Leu Arg Leu Ser Pro Tyr Gly val Phe
245 250
Gly Ala Giu Thr Gly Ile val Ala Gln Tyr Ala
260 265
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg lLeu
275 280
val Glu Pro Arg val Thr Asp Pro Ser Leu val
290 295
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
Ile I1e Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
Gln val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 390 385
<210= 25
<211> 1200
<212> DNA
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 25
atgtctttcg ttaaggactt caagccgcag geactgogey
attaaaattg ggaacacaca gctggctcat cgcgeggtaa
cgcgctacce atccgggcaa cattccgaac aaggagtggg
cgtgcacage gtccggggac aatgattatc acggagggta
ggtgggtacg ataacgegec tggtgtitgg tcagacgaac
atcttcctgg ctattcatga ctgtcagtca tttgegtggg
tgggeegect ttccggataa cctggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgetg cgggtgegga cggegtggaa attcactcag
cagttcctgg atccgcacag caacaaccge accgatgagt
cgtgcacgtt ttactctgga agtcgttgac gcggtogttg
gtgggtttac gtctgagtcc gtacggegtt ttcaactcta
ggcattgttg ctcagtatgce ctatgtcctg ggtgagetgg
aaacgcectgg cgrttgttca tttagtcgaa ccacgegtga
ggggagggcg aatactcaga gggcaccaac gattitgctt
attatccgtyg ccggcaacta cgcactgcac cctgaagttg
cctecgeacce tgatcggeta cggecgette tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcia
gagggttaca ccgactaccc gacctacgaa gaagccgtag

acaccaacct
tgectecget
ctgcggttta
cgttcatcag
aggttgecega
tgcaactgat
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggcetc
atgccatcgg
tgtcgggegy
agegtcegogce
cagacccttc
attccattty
tgcgcgaaca
atccagacct
cgttctacac
atctgggctyg

Page 17

gttcgaacct
gacccgeatyg
ctacggcecag
ceegeaggea
atggaagaac
ggtcctggge
tgectcecgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
€aaggcggag
tctagtigag
gaaaggiccg
agttaaggac
ggtttaccge
catgagcgeg
gaacaaaaac

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



<210> 26
<211> 40
<212> PR

<213>

<220>

<223>

<400> 26

Met
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Asn
145
ser
Ala
sSer
AsSn
Thr
225
val
Gly
iLeu
val
Tyr
305
Ile
Gin
Ser
Lys

ASp
385

Ser
Phae
Met
AsSn
50

Gly
Gly
Trp
val
Arg
130
Ala
Tle
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
Ser
Ile
val
Asn
Tyr

370
Tyr

<210> 27
<211> 12
<Z212> DN

<Z213>

<220>
<223> ERED varijant

0
T

phe
Glu
Pro
35

Lys
Thr
Tyr
Lys
Gin
115
Asp
Glu
Thr
Lys
Ash
195
Thr
Glu
Ley
Glu
Arg
275
Pro
Glu
Arg
Lys
Pro
355
ASp

Pro

00
A

val
Pro
20

Pro
Glu
Met
AsSp
Asn
100
Leu
Gly
Gin
Lys
Asn
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
Asp
340
Asp
Arg

Thr

ERED variant

LYyS
5
Ile
Leu
Trp
Ile
Asn
85
Ile
Met
Leu
Glu
AsSp
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Ley

Ser

Tyr

Asp
Lys
Thr
Ala
Ile
Ala
Phe
val
Arg
Glu
150
Glu
Ile
Leu
Tyr
ASD
230
Ser
Ile
Lys
Thr
Asn
310
Asn
Arg
val
Thr

Glu
390

Artificial sequence

Phe
Ile
Arg
Ala
Thr
Pro
Leu
Leu
Tyr
135
Lys
1le
Ala
Leu
Gly
215
Ala
Pro
val
Ala
ASp
295
ASD
Tyr
Thr
Tyr
Phe

375
Glu

Artificial Seguence

2_026uUs1_Sequence_Listing

Lys
Gly
Met
val
Glu
Gly
Ala
Gly
120
ASD
Ala
Lys
Ala
Asn
200
Gly
val
TyYr
Ala
Gly
280
Pro
Phe
Ala
Leu
Arg
360
Tyr

Ala

Pro
Asn
25

Arg
Tyr
Gly
val
Ite
105
Trp
Ser
Lys
Gin
Gly
185
Gin
Ser
val
Gly
Glin
265
Lys
Ser
Ala
Leu
Ite
345
Leu
Thr

va'l

Gln
10

Thr
Ala
Tyr
Thr
Trp
90

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
Ile
ASD
val
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu
Met

AsSp

Ala
Gin
Thr
Gly
Phe
75

Ser
Asp
Ala
ser
Ala
155
val
ASp
Leu
Glu
Ala
235
Phe
Ala
Leu
val
ser
315
Pro
Tyr
Glu
Ser

Ley
395

Leu
Leu
His
Gin
Ile
Asp
Cys
Phe
ASp
140
Asn
Lys
Gly
Asp
Asn
220
Ile
Asn
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly
Ala

380
Gly

Page 18

Arg
Ala
Pro
45

Arg
ser
Glu
Gln
Pro
125
Asn
Asn
Glu
val
Bro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Leu
365
Glu

Trp

Asp
His
Gly
Ala
Pro
Glin
Ser
110
ASD
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Ley
270
val
Glu
Lys
val
Phe
350
Pro
Gly

Asn

Thr
i5

Arg
Ash
Gln
Glin
val
Phe
Asn
TyTr
Glin
val
175
ITe
sar
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
Tyr

Lys

Asn
Ala
Ile
Arg
Ala
80

Ala
Ala
Leu
Met
His
160
Gin

Asn
Phe
Lys
240
Gly
Glu
ieu
Glu
Pro
320
Glu
ile
Asn

Thr

Asn
400



<400 27

atgtcttteg
artaaaattg
cgcgetaccce
cgtgcacagc
ggtgggtacg
arcticctygg
tggaccgect
aatgtgtata
agcattacta
tcgatcgetg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgtty
aaacgectgg
4g99gagggcy
attatccgty
cctegeaccc
ttagaagaag
gagggrttaca

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

<220>

<223>
<400>

MetT
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Asn
145
ser
Ala
Ser
Ash
Thr
225
val
Gly

lLeu

Ser
rhe
Met
Ash
50

Gly
Gly
Trp
val
Ar

130
Ala
Ile
Ala
Ala
Arg
210
Leu
Gly
Ala

Glu

28

400
PRT
artificial Sequence

Phe
Glu
Pro
35

LYS
Thr
Tyr
Lys

Gin
115

g Asp

Glu
Thr
Lys
Asn
195
Thr
Glu
Leu
Glu

Arg

val
Pro
20

Pro
Glu
Met
Asp
Ash
100
Leu
Gly
GIn
Lys
Asn
180
Gly
AsSp
val
Arg
Thr

260
Arg

ttaaggactt
ggaacacaca
atccgggcaa
gtceggggac
ataacgcgec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgce
cgrrtgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgecact
cecgactaccc

ERED variant
28

LYS
5
Ile
Leu
Trp
Ile
ASH
85
Ile
Ala
Leu
Glu
Asp
165
Ser
TYr
Gly
val
Ley
245
Gly

Ala

ASp
Lys
Thr
Ala
Ile
70

Ala
Phe
val
Arg
Glu
150
Glu
Ile
Leu
Tyr
Asp
230
Ser
Ile

Lys

Phe
Ile
Arg
Ala
Thr
Pro
Leu
Leu
Tyr
135
Lys
Ile
Ala
Leu

Y

Gly
215
Ala
Pro
val

Ala

2_026uUs1_sequence_iisting

caagecgeag
gctggctcat
cattccgaac aaggagtggg
aatgattatc
tggtgltitgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa attcactcag
caacaaccgc
agtcgttgac gecggrggity
gtacggcgtt
ctatgtcctyg
tttagtcgaa ccacgcgtga
gggcaccaac
cgeactgeac
cggecgertce
gaacaagtat
gacctacgaa

Lys
Gly
Met
val
Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala

Gly

gcactgcgeg
cgcgcggtaa

acggagggta
tcagacgaac
tttgcgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat

accgatgagt

ttcaactcta
ggtgagctgg

gattttgcett
cctgaagttg
tttatttcaa
gaccgttcta
gaagccgtag

Pro G1n Ala
10

Asn Thr Glin

25

Arg Ala Thr

Tyr Tyr Gly

Gly Thr Phe
75
val Trp Ser
a0
Ile His Asp
105
Trp Thr Ala

Ser Ala Ser

Lys Lys Ala
155
Gin Tyr val
170
Gly Ala Asp
185
Gin Phe Leu

Ser Ile Glu

val Asp Ala
235
Gly val Phe
250
Gln Tyr Ala
265
Lys Arg Leu

acaccaacct
tgccteeget
ctgeggttta
cgttcatcag
aggttgccga
tgcaactggce
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtta
atggggyctc
atgccatcgy
tgtcgggegy
agegtcgege
cagacccttce
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggcety

Leu
lLeu
His
Gn
60

ITe
ASp
Cys
Phe
Asp
140
Asn
Lys
Gly
Asp
ASN
220
Ile
Asnh
TYr

Ala

Page 15

Arg
Ala
Pro
45

Arg
Sear
Glu
Gln
Pro
125
Asn
Ash
Glu
val
Pro
205
Arg
Gly
sSer
val

Phe

AsSp
His
30

Gly
Ala
Pro
Gln
Sar
110
ASp
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Ley

270
val

Thr
15

Arg
Asn
Gin
Gn
val
95

Phe
Asn
TYr
Gin
val
175
Ile
Ser
Arg
Glu
Ser
255
Gly

His

gttcgaacct
gacccgeatg
ctacggecag
cccgcaggea
atggaagaac
ggtcctggge
tgectecgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
€gcggaaacy
caaggcgggy
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccyc
catgagcgcg
gaacaaaaac

ASnh
Ala
Ile
Arg
Ala
80

Ala
Ala
L.eu
MeT
His
160
Gin
His
ASh
Phe
LysS
240
Gly
Glu

Leu

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



2_026Us1_Sequence_Listing

275 280 285
val GTu Pro Arg val Thr Asp Pro Ser Leu val Glu Gly Glu
290 295 300
Tyr Ser Glu Gly Thr Asn Asp phe Ala Tyr Ser Ile Trp Lys
305 310 315
Ile Ite Arg Ala Gly Asn Tyr Ala Leu His Pro Glu val val
325 330
Gin val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe
340 345 350
Ser Asn Pro Asp Leu val Tyr Arg iLeu Glu Glu Gly Leu Pro
355 360 365
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser Ala Glu Gly
370 375 380
Asp Tyr pPro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn
385 390 395
<210> 29
<211> 1200
<212> DNA
<213> Artificial Seguence
<220>
<223> ERED variant
<400> 29
atgtctttcyg ttaaggactt caagccgcag geactgegog acaccaacct
attaaaatig ggaacacaca gctggctcat cgcgcggtaa tgcctccgcet
cgcgctacce atccgggcaa cattccgaac aaggagtggg ctgeggtitta
cgtgcacagc gtccggggac aatgattatc acggagggta cgttcatcag
ggtgggtacg ataacgcgoc tggtgtttgg tcagacgaac aggttgecga
atcttecetgy ctattcatga ctgtcagtca trtgegtggg tgcaactggt
tgggcegect ttocggataa cCctggcgegt gatgggttac gttacgattc
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa aagctaacaa
agcattacta aagacgaaat taaacaatat gtcaaagaat atgttcaggc
tcgatcgctg cgggtgcgga cggcgtggaa attcactcag ccaacggtta
cagttcctgg atccgcacag caacaaccgc accgatgagt atgggggctc
cgtgeacgtt ttactctgga agtcgttgac gcggtggttg atgecatcgg
gtgggtttac gtctgagtcc gtacggegtt ttcaactcta tgtoggycgg
ggcattgttg ctcagtatge ctatgtcctg ggtgagctgg agcgtcgege
aaacgcctgg cgtttgttca tttagtcgaa ccacgcgtga cagacccttc
goUgagggcg aatactcaga gggcaccaac gattttgett attccatttg
attatccgtg ccggcaacta cgcactgcac cctgaagtig tgcgogaaca
cctegeacee tgatcggeta cggecgottco tttatttcaa atccagacct
ttagaagaag gtctgccact gaacaagtat gaccgttcta cgttctacac
gagggttaca ccgactaccc gacctacgaa gaagocgtag atctgggctg
<210> 30
<211> 400
<212> PRT
<213> Artificial sequence
<220>
<223> ERED variant
<400> 30
Met Ser Phe val Lys Asp Phe Lys Pro GIn Ala Leu Arg Asp
1 5 10
Leu Phe Glu Pro Ile Lys Ile Gly Asn Thr Glin Leu Ala His
20 25 30
val Met ggo Pro Leu Thr Arg ggt Arg Ala Thr His Pro Gly
45
Pro Agn Lys Glu Trp Ala §1a val Tyr Tyr Gly Gln Arg Ala
5 5 60
Pro Gly Thr Met Ile ITe Thr Glu Gly Thr Pge ITe ser Pro
70 7
Gly Gly Tyr Asp Asn Ala Pro Giy val Trp Ser Asp Glu Gln

page 20

Gly
Gly Pro
320
Arg Glu
335
Phe Ile

Leu Asn

Tyr Thr

Asn
400

Lys

gttcgaacct
gacccgecatg
ctacggecag
cecgeaggea
atggaagaac
ggtcctgggc
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
€aagg<gggg
tctggttgag
gaaaggtcceg
agttaaggac
ggtttaccge
catgagegey
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
Gln Arg
Gln Ala

val Ala

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



Glu Trp Lys
Gin
115

AsD

Trp val

Ala Arg

130

Asn Ala Glu

145

ser Ite Thr

Ala Ala Lys

Ser Ala Asn

195

Asn Arg Thr

210
Thr Leu Glu
225
val

Gly Leu

Gly Ala Glu

teu Glu Ar
275
Glu Pro
290

ser

val
Tyr Glu
305
Ile

ITe Arg

Gln val Lys

Ser Asn Pro
355
Lys Tyr Asp
370
TY"r

ASD Pro

385

<210>
<211>
<Z21Z>
<213>

<220>
<223> ERED

<400> 31

atgretrteg
attaaaattg
cgcgetaccc
£gtgcacagc
ggtgggtacyg
atcttectgy
tgggccgect
aatgtgrata
agcattacta
tcgatcgety
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttyg
aaacgcctgg
g9ggagggcy
attatcegtg
cctegeacce

31
1200
DNA

g Arg

85
Asn Ile
100
Leu val

Gly Leu

Gin Glu

Phe
val
Arg

Glu

2_0260s]_Sequence_Listing

Leu Ala

Leu Gly
120
TYr Asp
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Glu
Ite
Leu
Tyr

AsSp

Ile Lvys

Ala Ala
Asn
200
Gly

feu

Gly
215

Ala val

230

Leu
245
Gly

Arg

Thr
260
Ala
Arg val

Gly Thr

ser
Ile
Lys
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
Asp Pro
295

Asp rhe

310

Ala Gly
325
Asp Pro
340
Asp Leu

Arg ser

Thr Tyr

Asn
Arg
val
Thr

Ghu

Tyr Ala

Thr Leu

TYr Arg
360
phe Tyr
375

Glu Ala

390

variant

ttaaggactt
ggaacacaca
atccgggeaa
gtceggggac
ataacgcecgec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
c€gggtgcgga
atcegeacag
ttactctgga
gtctygagtcce
ctcagtatgc
cgrrtgttca
aatactcaga
ccggecaacta
tgatcggcta

artificial Sequence

caagccgeag
gctggcteat
cattccgaac
aatgattatc
tggtgiitgyg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgce
agtcgttgac
gtacggcgtt
ctatgtcctyg
tttagtcgaa
gggcaccaac
cgcactgeac
cggcecgettc

50
Ile His Asp
105
Trp

Ala Ala

Ser Ala ser
Ala
155

val

Lys Lys

GIn Tyr
170
Gly Ala
185
Gln

ASp

Phe Leu

Ser Ile Glu
Ala
235

Phe

val Asp

val
250
TYr

Gly
Gln Ala
265
LYS

Arg Leu

Sar teuy val

Ala ser
315

PTro

Tyr

His
330
Gly

Leu

Ile
345
ieu

Tyr

Glu Glu

Thr Met Ser

val Asp Leu

395

gcactgegcyg
cgcgcggtaa
aaggagiggyg
acggagggta
tcagacgaac
tttgegtggy
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggttyg
ttcaactcta
ggtgagctgg
ccacgegtga
gattttgctt
cctgaagttg
tttatttcaa

Gln ser
110

ASD

Cys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
130

His

Gly val

Pro
205
Arg

Asp

Asnh Ala

220

Ile Gly Pro

Asn 5er Met

Tyr val Leu
270
Phe val
285

Gly

Ata
Glu Glu
200
Ile

Trp LYsS

Giu val val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgcctecget
ctgcggttta
cgttcatcag
aggttgecga
tgcaactgat
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgyg
tgtcgggcgy
agcgtegegc
cagacccttc
attccatttg
tgcgcgaaca
atccagacct

Page 21

Phe Ala

Asn Leu

Tyr Met
His
160
Gln

Gln

val
175
Ile His

Ser Asn

Arg Phe

Glu Lys
240
ser Gly
255
Gly

His Leu

Gly Glu
Pro
320
Arg Glu
335

Phe

Gly

Ile
Leu Asn
Tyr Thr

Asn
400

LyS

gttcgaacct
gaccegeaty
ctacggecag
cccgcaggea
atggaagaac
tgtcctggge
tgcctccgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€4a6gcggag
tctggttgag
gaaaggtccg
agtrtaaggac
ggtttaccgc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
260
1020
1080



2.026uUsl _Sequence Listing
ttagaagaag gtctgccact gaacaagrat gaccgttcta cgttctacac catgagegeg 1140
gagggttaca ccgactaccc gacctacgaa gaagccgtag atctgggctg gaacaaaaac 1200

<210> 32

<211> 400

<212> PRT

<213> Artificial Sequence

<220>
<223> ERED variant

<400> 32
Met Ser Phe val Lys Asp pPhe Lys Pro Gén Ala Leu Arg Asp Thr Asn
1 5 1 15
teu Phe Glu Pro Ile Lys Ile Gly %gn Thr GIn Leu Ala Hés Arg Ala
20 3
val Met ggo Prao Leu Thr Arg Met Arg Ala Thr His Pro Gly Asn Ile
40 45
Pro ?Sn Lys Glu Trp Ala Aga val Tyr Tyr Gly GIn Arg Ala Gln Arg
5 60
Pro Gily Thr Met Ile Ile Thr Glu Gly Thr Phe ITe Ser Pro GlIn Ala
65 70 75 80
Gly Gly Tyr Asp Asn Ala Pro Gly val Trp Ser Asp Glu Glin val Ala

Glu Trp Lys Asn Ile Phe Leu Ala Ile His Asp Cys Gin Ser Phe Ala
100 105 110
Trp val GIn Leu Ile val Leu Gly Trp Ala Ala Phe Pro Asp Asn Leu
115 120 125
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser Asp Asn val Tyr Met
130 135 140
Asn Ala Glu GIn Glu GlTu Lys Ala Lys Lys Ala Asn Ash Pro Gln His
145 150 155 160
Ser ITe Thr Lys Asp Glu Ile Lys Gln Tyr val Lys Glu Tyr val GlIn
165 170 175
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp Gly val Glu Ile His
180 185 180
Ser Ala Asn Gly Tyr Leu Leu Asn Gln Phe Leu Asp Pro His Ser Asn
195 200 205
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Giu Asn Arg Ala Arg Phe
210 215 220
Thr Leu Glu Vval val Asp Ala val val Asp Ala Ile Gly Pro Glu Lys
225 230 235 240
val Gly Leu Arg Leu Ser Pro Tyr Gly val Phe Asn Ser Met Ser Gly
245 250 255
Gly Ala Glu Thr Gly Ile val Ala GIn Tyr Ala Tyr val Leu Gly Glu
260 265 270
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala phe val His Leu
275 280 285
val Glu Pro Arg val Thr Asp Pro Ser Leu val Glu Gly Glu Gly Glu
290 295 300
Tyr ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys Gly Pro
305 310 315 320
ITe Ile Arg Ala Gly Asn Tyr Ala Leu His Pro Glu val val Arg Glu
325 330 335
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe Phe Ile
340 345 350
ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro Leu Asn
355 360 365
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser Ala Glu Gly Tyr Thr
370 375 380
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
385 390 395 400

<210> 33
<211> 1200
<212> DNA
Page 22



2._026usl_Sequence_Listing

<213> Artificial Sequence

acaccaacct
tgccteeget
ctgecggttta
cgttcatcag
aggrtgcega
tgcaactgga
gttacgattc
dagctaacaa
atgttcaggce
ccaacggtta
atgggggctc
atgccatcgyg
tgtcgygcgy
agcgtcgege
cagacccttc
attccatttg
tgcgegaaca
atccagacct
cgttctacac
atctgggcetg

gttcgaacct
gacccgeaty
ctacggcecag
cccgcaggea
atggaagaac
ggtcctgggc
tgccteegat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggcgagag
tctggttgag
gaaaggtccy
agttaaggac
ggtttaccgce
catgagcgcyg
gaacaaaaac

<220>
<223> ERED variant
<400> 33
atgtctttcg ttaaggactt caagccgeag gcactgegeg
attaaaattg ggaacacaca gctggetcat cgcgeggraa
cgcgctaccec atccgggcaa cattccgaac aaggagtgag
cgtgcacage gtccggggac aatgattatc acggagggta
gotgggtacg ataacgcgec tggtgtttgg tcagacgaac
atcttcctgg ctattcatga ctgtcagtca tttgegtggg
tgggecgect ttccggataa cctggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaarat gtcaaagaat
tcgatcgetg cgggtgogga cggcgtggaa attcactcag
cagttcctgg atccgcacag caacaaccge accgatgagt
cgtgcacgtt ttactctgga agtcgttgac geggtggrig
gtgggtttac gtctgagtcc gtacggegtt ttcaactcta
ggcattgttg ctcagtatgc ctatgtecty ggtgagcetqg
aaacgcctgg cgttitgrtca tttagtcgaa ccacgegtga
‘ggggagggcg aatactcaga gggcaccaac gattitgcett
attatccgrg ccggcaacta cgcactgcac cctgaagtitg
cctcgeacee tgatcggeta cggoecgettc tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggttaca ccgacgaccc gacctacgaa gaagccgtag
<210> 34
<211> 400
<212> PRT
<213> Artificial Seguence
<220>
<223> ERED variant
<400> 34
mMet Ser phe val Eys Asp Phe Lys Pro ﬁ%“ Ala
1
Leu Phe Glu 550 Ile Lys Ile Gly Asn Thr Gln
25
val Met ;ro Pro Leu Thr Arg Mgt Arg Ala Thr
5 4
Pra ﬁgn Lys Glu Trp Ala gga val Tyr Tyr Gly
Pro Gly Thr Met Ile Ile Thr Glu Gly Thr Phe
65 70 75
Gly Gly Tyr Asp Asn Ala Pro Gly val ggp Ser
85
Glu Trp Lys Asn Tle Phe Leu Ala Ile His Asp
100 105
Trp val GIn Lteu Glu val Leu Gly Trp Ala Ala
115 120
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135
asn Ala Glu Gln Glu Glu Lys Ala Lys Lys Ala
145 150 155
Ser Ile Thr Lys Asp Glu Ile Lys GlIn Tyr val
165 17¢
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp
180 185
ser Ala Asn Gly Tyr Leu Leu Asn Gln Phe Leu
195 200
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu
210 215
Thr teu Glu val val Aasp Ala val val Asp Ala
225 230 235
val Gly Leu Arg Leu Ser Pro Tyr Gly val Phe

Leu
Leu
His
Gln
Ile
ASD
Cys
Phe
Asp
140
Asn
Lys
Gly
ASD
Asn
220
Ile

Asn

Page 23

Arg
Ala

Pro
45

rg
Ser
Glu
Gin
Pro
125
Asn
Asn
Glu
val
Pro
205
Arg
Gly

ser

ASp
His
30

Gly
Ala
Pro
GIn
Ser
110
ASp
val
Pro
Tyr
Glu
190
His
Ala
Pro

Met

Thr
15

Arg
Asn
Gln
Gin
val
g5

Phe
AST
Tyr
Gln
val
175
Ile
ser
Arg
Glu

Ser

ASn

Ala

Ile

Arg
Ala
80

Ala
Ala
Leu
Met
His
160
Glin
His
Asnh
rhe
Lys

240
Gly

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
1020
1080
1140
1200



2_026uUsl_Sequence Listing

255
Gly

His
Gly
Gly
Arg
335
Phe
lLeu
Tyr

LYS

Glu
Leu
Glu
Pro
320
Glu
Ile
Asn
Thr

Asn
400

gttcgaacct
gacccgeaty
ctacggecag
cccgeaggea
atggaagaac
tgtcctggge
tgcctecgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
caaggcggyg
tctggttgag
gaaaggtccg
agttaaggac
ggtrtaccgce
catgagegeg
gaacaaaaac

Thr Asn
15

Arg Ala

His Pro Gly Asn Ile

245 250
Gly Ala Glu Thr Gly Ile val Ala GIn Tyr Ala Tyr val Leu
260 265 270
Leu GTu Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val
275 280 283
val Glu Pro Arg val Thr Asp Pro Ser Leu val Glu Gly Giu
290 295 300
Tyr Ser Glu Gly Thr Asn Asp pPhe Ala Tyr Ser Ile Trp Lys
305 310 315
INle I1e Arg Ala Gly Ash Tyr Ala Leu ggg Pro Glu val val
325
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe
340 345 350
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro
355 360 365
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser Ala Glu Gly
370 375 380
Asp Asp Pro Thr Tyr Glu GTu Ala val Asp Leu Gly Trp Asn
385 320 395
<210> 35
<211> 1200
<212> DNA
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 35
atgtctttcg ttaaggactt caagccgeag geactgegeg acaccaacct
attaaaattg ggaacacaca gctggctcat cgcgcggtaa tgoctcoget
cgcgetacce atccgggeaa cattccgaac aaggagtggg ctgcggttta
cgtgcacage gtecggggac aatgattatc acggagggta cgttcatcag
ggtgggtacy ataacgcgcc tggtgtttgg tcagacgaac aggttgecga
atcttcetgg ctattcatga ctgtcagtca tttgegtgygg tgcaactgaa
tgggccgect ttccggataa cctggegegt gatgggttac gttacgattc
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa aagctaacaa
agcattacta aagacgaaat taaacaatat gtcaaagaat atgtitcaggce
tcgatcgcetg cgggtgcgga cggcgtggaa attcactcag ccaacggtta
cagttcctgg atccgcacag caacaaccge accgatgagt atgggggetc
cgtgcacgtt ttactctgga agtcgttgac gcggtggtig atgccatcgg
gtgggtttac gtctgagicc gtacggegtt ttcaactcta tgtcgggegy
ggcattgityg ctcagtatge ctatgtcctyg ggtgagetgg agegtogege
aaacgcctgg cgtttgttca tttagtcgaa ccacgcgtga cagacccttce
ggggagggeg aatactcaga gggcaccaac gattttgett attccatttg
attatccgtg ccggcaacta cgcactgcac cctgaagttg tgcgcgaaca
cctegecacce tgatcggeta cggecgctte tttatttcaa atccagacct
ttagaagaag gtctgccact gaacaagtat gaccgttcta cgttctacac
gagggttaca ccgactaccc gacctacgaa gaagccgtag atctgggctg
<210> 36
<211> 400
<212> PRT
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 36
Met Ser Phe val Lys Asp Phe Lys Pro ng Ala Leu Arg Asp
1 5 1
Leu Phe Glu Pro Ile Lys ITe Gly Asn Thr GIn Leu Ala His
20 25 30
val Met Pro Pro Leu Thr Arg Met Arg Ala Thr
35 40 45
Pro Asn tys Glu Trp Ala Ala val Tyr Tyr Gly Gln Arg Ala

Page 24

GIn Arg

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



Pro
Gly
Glu
Trp
Ala
Ash
145
Ser
Ala
Ser
Ash
Thr
225
val
Gly
Leu
val
Tyr
305
Ile
GIn
Ser

LyS

Asp
385

50
Ggly

Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
Ser
Ile
val
Asn
Tyr

370
Tyr

Thr
Tyr
Lys
Gin
115
ASp
Glu
Thr
Lys
Asn
195
Thr
Glu
Leu
Glu
Arg
275
Pro
Glu
Arg
Lys
Pro
355
AsD

Pro

<210> 37

<211> 1200
<212> DNA
<213> artificial Sequence

<220>
<223> ERED variant

<400> 37

Met
ASp
Asn
100
Ley
Gly
Gin
Lys
ASh
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
ASp
340
ASp
Arg

Thr

Ile
AsSn
85

Tle
Asn
Leu
Glu
Asp
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu
Ser

Tyr

Ile
70

Ala
Phe
val
APrg
Glu
150
Glu
Iie
Leu
Tyr
Asp
230
Ser
Ile
Lys
Thr
ASRn
310
Asn
Arg
val
Thr

Glu
390

55
Thr

Pro
Leuy
Leu
Tyr
135
Lys
Ile
Ala
Ley
Gly
215
Ala
Pro
val
Ala
Asp
295
ASD
Tyr
Thr
Tyr
Phe

375
Glu

2m026uslm5equencgﬁuisting

Glu
Gly
Ala
Gly
120
ASD
Ala
LYS
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Pro
Phe
Ala
Leu
Arg
360
Tyr

Ala

Gly
val
Ile
105
Trp
ser
Lys
GlIn
Gly
185
Gin
Ser
val
Gly
Gin
265
LYS
ser
Ala
Ley
Ile
345
Leu
Thr

val

Thr
Trp
80

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
Ile
Asp
val
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu
Met

ASp

rhe
75

Ser
Asp
Ala
Ser
Ala
155
val
ASp
Leu
Glu
Ala
235
Phe
Ala
Leu
val
Ser
315
Pro
Tyr
Glu
ser

Leu
395

Ile
Asp
Cys
Phe
Asp
140
Asn
Lys
Gly
ASp
Asn
220
Ile
Asnh
Tyr
Ala
Glu
300
1le
Glu
Gly
Gly
Ala

380
Gly

Ser
Glu
Gin
Pro
125
Asnh
Asn
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Ley
365
Glu

Trp

Pro
Gln
Ser
110
ASD
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
Lys
val
Phe
350
Pro
Gly

AsSn

Phe
Asn
Tyr
Gin
val
175
Ile
Ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
Tyr

Lys

Ata
80

Ala
Ata
Leu
Met
His
160
Gin
His
ASn
Phe
Lys
240
Gly
Glu
Leu
Glu
Pro
320
Glu
Ile
Asn

Thr

Asn
400

atgtcttteg
attaaaatig
cgcgetaccec
cgtgcacage
ggtgggtacg
atcttcetgg
tgggcegect
aatrgrgtata
agcattacta
tcgatcgetg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg

ttaaggactt
ggaacacaca
atccgggeaa
gtceggggac
ataacgcgec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgc

caagccgeag
gctggctcat
cattccgaac
aatgattatc
tggtgritgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggcgtt
ctatgtectg

gcactgegeg
cgegeggtaa
aaggagtggg
acggagggra
tcagacgaac
t1tgcgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggrtg
ttcaactcta
ggtgagctygg

acaccaacct
tgccteeget
ctgcggttta
cgtrcatcag
aggtigceega
tgcaactgca
gttacgattc
aagctaacaa
atgttcagge
ccaacggtta
atgggggetc
atgccatcgg
tgtcgggegg
agcgregege

Page 25

gttcgaacct
gacccgeatg
ctacggecag
cccgeaggea
atggaagaac
ggtcctgggc
tgcctecgat
fcegeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
caaggcgggg

60

120
180
240
300
360
420
480
540
600
660
720
780
846



aaacgcetgg
99993gygcy
attatcegty
cctegeaccec
ttagaagaag
gagggttaca

<210> 38
<211> 400
<212> PR

<Z213>

<220>

<223>

<400> 38

Met
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
AsSN
145
Ser
Ala
Ser
Ash
Thr
225
val
Gly
Leu
val
Tyr
305
Ile
Gln
Ser
Lys

ASp
385

ser
Phe
MetT
Asn
50

Gly
Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
ser
Ile
va'l
Asn
TYr

370
Tyr

T

Phe
Glu
Pro
35

Lys
Thr
Tyr
Lys
Gln
115
Asp
Glu
Thr
Lys
AsSh
195
Thr
Glu
Leu
Glu
Ar

275
Pro
Glu
Arg
Lys
Pro
355
Asp

Pro

val
Pro
20

Pro
Glu
Met
Asp
Asnh
100
Leu
Gly
Gln
Lys
ASn
180
Gly
Asp
val
Arg

Thr
260

g Arg

Arg
Gly
Ala
Asp
340
Asp
Arg

Thr

cgtttgttca
aatactcaga
ccggecaacta
tgatcggetra
gtctgecact
ccgactaccc

ERED variant

Lys
Ile
Leu
Trp
Ile
Asn
85

1le
GlIn
Leu
Glu
Asp
165
Ser
Tyr
Glu
val
Ley
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu
ser

Tyr

Asp
L.ys
Thr
Ala
Ile
70

Ala
Phe
val
Arg
Glu
150
Glu
Ile
teu
Tyr
Asp
230
ser
Tle
Lys
Thr
Ast
310
Asn
Arg
val
Thr

Glu
390

Artificial Seguence

Phe
Ile
Arg
Ala
55

Thr
Pro
Ley
Leu
Tyr
135
Lys
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
ASp
295
Asp
Tyr
Thr
Tyr
Fhe

375
Glu

2_026Usl_Sequence_Listing

cagaccctic
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctggacty

tttagtcgaa
gggcaccaac
cgcactgcac
cggccgettc
gaacaagtat
gacctacgaa

Lys
Gly
Met
val
Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
Asnh
200
Gly
val
TYr
Ala
Gly
280
Pro
Phe
Ala
Leu
Arg
360
Tyr

Ala

ccacgcgtga

gattttgctt
cctgaagttg
tttatttcaa
gaccgttcta

Pro
Asn
25

Arg
Tyr
Gly
val
Ile
105
Trp
Ser
Lys
Gin
Gly
185
Gin
ser
val
Gly
Gln
265
LysS
Ser
Ala
Leu
Ile
345
Leu
Thr

val

Gln
10

Thr
Ala
Tyr
Thr
Trp
90

His
Ala
Ala
LYS
Tyr
170
Ala
Phe
ITe
AsSp
va'l
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu
Met

Asp

gaagccgtag

Ala
Gln
Thr
Gly
Phe
75

Ser
ASP
Ala
Ser
Ala
155
val
Asp
Leu
Glu
Ala
235
Phe
Ala
Leu
val
Ser
315
Pro
Tyr
Gclu
Ser

Leu
395

Leu
Leu
His
Gin
60

Ie
Asp
Cys
Phe
ASp
140
Asn
LyS
Gly
ASp
Asn
220
Ile
AsH
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly
Ala

380
Gly

Page 26

Arg
Ala
Pro
45

Arg
Ser
Glu
Gln
Pro
125
Asn
Asnh
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Leuy
365
Glu

Trp

Asp
His
Gly
Ala
Pro
Gln
ser
110
Asp
val
Pro
Tyr
Glu
180
His
Ala
Pro
Met
Leu
270
val
Glu
Lys
val
Phe
350
Pro
Gly

Asn

tctggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagcgcg
gaacaaaaac

Thr
15

Arg
ASh
Gin
Gin
val
Phe
AsSn
Tyr
Gin
val
175
Ile
Ser
APQ
Glu
ser
255
Gly
HMis
Gly
Gly
Arg
335
Phe
Leu
TYyr

LYS

ASn
Ala
Ile
Arg
Ala
Ala
Ala
Leu
Met
His
160
Gln
His
Asn
Phe
Lys
240
Gly
Glu
Leu
Glu
Pro
320
Glu
1le
Asn
Thr

Asn
400

900
960
1020
1080
1140
1200



2_026uUs1_Sequence_Listing

<210> 39

<211> 1200

<212> DNA

<213> artificial Sequence

<220>

<223> ERED variant

<400> 39

atgtetttcg ttaaggactt caagccgcag gcactgogeg

attaaaattg ggaacacaca gctggctcat cgegcggtaa

cgcgetacce atccgggceaa cattccgaac aaggagtggg

cgtgcacagc gtccggggac aatgattatc acggagggta

ggtgggtacg ataacgcgec tggtgtttgg tcagacgaac

atcttcctgg ctattcatga ctgtcagtca tttgegtggg

tgggccgect ttccggataa cctggegegt gatgggttac

aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa

agcattacta aagacgaaat taaacaatat gtcaaagaat

tcgatcgetyg cgggtgogga cggegtggaa attcactcag

cagttcctgg atccgcacag caacaaccge accgatgagt

cgtgeacgtt ttactctgga agtcgttgac geggtggttg

gtgggtttac gtctgagtcc gtacggcgtt ttcaactcta

ggcattgttg ctcagtatgc ctatgtcctg ggtgagetgg

aaacgcctgg cgrttgttca tttagtcgaa ccacgegtga

ggggagggeg aatactcaga gggcaccaac gattttgett

attatccgtg ccggcaacta cgcactgeac cctgaagttg

cctcgeacce tgatcggeta cggecgette tttatttcaa

ttagaagaag gtctgccact gaacaagtat gaccgttcta

gagggttaca ccgactaccc gacctacgaa gaagccgtag

<210> 40

<211> 400

<212> PRT

<213> Aartificial sequence

<220>

<223> ERED variant

<400> 40

ﬁet ser pPhe val %ys Asp Phe Lys Pro iéﬂ Ala

Leu Phe Glu ggo ITe Lys Ile Gly Asn Thr Gln

25
val Met ggo Pro Leu Thr Arg Mgt Arg Ala Thr
4

Pro égn Ltys Glu Trp Ala Ala val Tyr Tyr Gly
55

pro Gly Thr met Ile Ile Thr Glu Gly Thr Phe

63 70 75

Gly Gly Tyr Asp ggn Ala Pro Gly val ggp ser

Glu Trp Lys Asn Ile phe Leu Ala Ile His Asp

100 105
Trp val Gin Leu Trp val Lteu Gly Trp Ala Ala
115 120
ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135

Asn Ala Glu GTn Glu Glu Lys Ala Lys Lys Ala

145 150 155

ser Ile Thr tys Asp Glu Ile Lys GIn Tyr val

165 17¢
Ala ala Lys Asn ser ITe Ala Ala Gly Ala Asp
180 185
ser Ala Asn Gly Tyr Leu Leu Asn GIn Phe Leu
195 200
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu

acaccaacct
tgecetceget
ctgeggrtta
cgtrcatcag
aggttaccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcagg
tgtcgggegg
agcgtcgege
cagaccctte
atcccatttg
tgcgcgaaca
atccagacct
cgttcacgac
atctgggctg

Leu Arg
teu Ala
His Pro
45
Gln Arg
Ile ser
Asp Glu
Cys Gln
pPhe Pro
125
Asp Ash
140
AsSn Asn
Lys Glu
cly val
ASp Pro

205
Ash Arg

Page 27

Asp
His
Gly
Ala
Pro
Gin
Ser
110
ASD
val
Pro
Tyr
Glu
190
H1s

Ala

gttcgaacct
gacccgcatg
ctacggccag
cccgeaggea
atggaagaac
ggtcciggge
tgcctccgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
caaggcgagy
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgeyg
gaacaaaaac

Thr
15

Arg
Asn
GIn
Gin
val
Phe
Asn
Tyr
Gin
val
175
Ile
Ser

Arg

Asn
Ala
Ile
Arg
Ala
Ala
Ala
Leu
Met
His
160
Gln
His
Asn

Phe

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



210

Thr Leu Glu

225
val

Gly Leu

Gly aAla Glu

Leu Glu Arg
275
Glu Pro
290

ser

val

Tyr Glu

305

Ite I1e Arg

GIn val Lys

Ser Asn Pro
355
LyS Tyr Asp
370
Tyr

ASp Pro

385

<210> 41
<211> 1200
<2172> DNA

val val

ASD

2_026uUsl_sequence_Listing

215

Ala val

230

Leu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

ser
tle
Lys
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
ASp Pro
295

Asp Phe

316

Ala Gly
325
ASp Pro
340
Asp Leu

Arg ser

Thr Tyr

Asn
Arg
val
Thr

Glu

Tyr Ala

Thr Leu

Tyr Arg
360
Phe Thr
375

Glu Ala

390

<213> Artificial Sequence

<220>
<223> ERED

<400> 41

atgtcttrteg
attaaaattyg
cgcgcetacce
cgtgcacagc
ggtgggtacy
atcttectygy
tgggeeogect
aatgtgtata
agcattacta
tcgatcgetg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttyg
aaacgccrgg
g99gagggcg
attatccgtg
cctegeacce
ttagaagaag
gagggttaca

42
400
PRT

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

<220>
<223>

<400>

ERED
42
1

variant

ttaaggactt

ggaacacaca

atccgggcaa
gtceggggac
ataacgcgec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgeacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgtttgttca
aatactcaga
ccggcaacta
tgatcggeta
gtctgecact
ccgactaccc

variant

caagccgcag
gctggceteat
cattccgaac
aatgattatc
tggrgritggy
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtecgttgac
gtacggcgtrt
ctatgtectg
tttagtcgaa
gggcaccaac
cgcactgceac
cggeccgcette
gaacaagtat
gacctacgaa

Artificial Seguence

val
Gly
Gln
265
Lys
Ser
Ala
Leu
Ile
345
Leu
Thr

val

Ala
235
Phe

Asp

va'l
250
Tyr Ala

Arg Leu

Leu val

Pro
315
Pro

Tyr

His
330
Gly Tyr

Glu Glu

Met Ser

Leu
395

Asp

gcactgegeg
cgegeggtaa
aaggagtggy
acggagggta
tcagacgaac
tttgcgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactceag
accgatgagt
gcggtggttyg
ttcaactcta
ggtgagctygg
ccacgegtga
gattttgctt
cctgaagtty
trtatttcaa
gaccgttcta
gaagccgtag

220

ITe Gly Pro

Asn Ser Met

Tyr val Leu
270
Phe val
285

Gly

Ala
Glu Glu
300
Ile

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg
Leuy
265
Glu

Gly

Ala
380
Gly

Gly

Trp Asn

acaccaacct
tgcetecget
ctgeggrtta
cgticatcag
aggttgccga
tgcaactygty
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgyg
tgtegggcyg
agcgtegege
cagacccttc
attccatttg
tgcgegaaca
atccagacct
cgttctacac
atctgggcetg

Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu

Pro
320
Glu

Gly

Arg
335
Phe Ile

l.eu Asn

Tyr Thr

Asn
400

LYS

gttcgaacct
gaatcgcatg
ctacggcceag
cccgeaggea
atggaagaac
ggtcctgggc
tgcctcegat
tccgeaacat
agctaagaac
{Cigttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
Caaggcyggygy
tctggttgag
gaaaggtccyg
agttaaggac
ggtttaccgc
catgagcgeyg
gaacaaaaac

Met Ser Phe val Lys Asp Phe Lys Pro Gén Ala Leu Arg Asp Thr Asn
5 1

15

Leu Phe Glu Pro Ile Lys Ile Gly Asn Thr GIn Leu Ala His Arg Ala
Page 28
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val Met Pro
35
Asn Lys
50

Gly

Pro
Pro Thr
65

Gly

Gly Tyr

Glu Trp Lys
Glin
115

Asp

Trp val

Ala Arg

130

Asn Ala Glu

145

Ser ITe Thr

Ala Ala Lys

Ser Ala Asn

195

Asn Arg Thr

210

Thr Leu Glu

225
val

Gly Leu

Gly Ala Glu

Ley Glu Arg
275
Glu pro
290

Ser

val

Tyr Glu

305

ITe 1le Arg

Gln val Lys

ser Asn Pro

355

Lys Tyr Asp
370

Asp Tyr

385

Pro

<210> 43
<211> 1200
<212> DNA

20
Pro Leu

Glu Trp

Met Ile
Asn
85

Ile

ASp

Asn
100
Leu Trp

Gly Leu

Gin Glu

Asn
Ala
Ile
70

Ala
phe
val
Arg

Glu

2_026U51_Sequence_Listing
25

Met
40
val

Arg

Ala
5%

Thr Glu

Pro Gly

Leu Ala

Gly
120
AsSp

Leu

TYyr
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Glu
Ile
Leu
Tyr

Asp

ITe Lys

Ala Ala

Leu Asn
200
Gly Gly
215

Ala val

230

Leu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

Ser
Ite
Lys
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
Asp Pro
295

Asp Phe

310

Ala Gly
325
Asp Pro
340
ASp Leu

Arg Ser

Thr Tyr

Asn
Arg
val
Thr

Glu

Tyr Ala

Thr Leu

Arg
360
Tyr

Tyr

fhe
375

Glu Ala

390

<213> Artificial Sequence

<220>
<223> ERED

<400> 43

atgtctttcg
attaaaattg
cgcgetacce
cgtgcacage
ggtgggatcg
atcttcetgg
tgggeegecy
aatgtgtata
agcattacta
tcgatcgety

variant

ttaaggactt
ggaacacaca
atccgggecaa
gtccggggac
ataacgcgec
ctattcatga
gtccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga

caagccgeag
gctggceteat
cattccgaac
aatgattatc
tggtgrrtgy
ctgtcagtca
cctggegogr
acaggaggaa
taaacaatat

cggegtggaa

Arg Ala
TYr
Gly
val
Ile
105
Trp
Ser
Lys
Gln
Gly
185
Gln
Ser
val
Gly
Gln
265
Lys
ser
Ala
Leu
Ile
345
Leu
Thr

val

Thr

Tyr Gly
rhe
75

Ser

Thr

Trp
90
His Asp

Ala Ala

Ala ser
Ala
155
val

LyS

Tyr
170
Ala Asp

Phe Leu

Ile Glu
Ala
235
Phe

Asp

vall
250
Tyr Ala

Arg Leu

Ley val

Ser
315
Pro

Tyr

His
330
Gly Tyr

Glu Glu

Met Ser

Leu
395

ASP

gcactgcgeg
cgcgeggtaa
aaggagtggy
acggagggta
tcagacgaac
tttgcgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag

30

His Pro Gly
45
Arg

GIn Ala

60
Ile

Ser Pro

Asp Glu Gln

Gin Ser
110
Asp

Cys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

Pro
205
Arg

Asp
ASN Ala
220
Iie

Gly Pro

Asn Ser Met

val Leu
270

val

TY"r

Phe
285
Gly

Ala
Glu Glu
300
Ile

Trp Lys

Glu val val
phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgeeteeget
ctgcggttta
cgttcatcag
aggttgcecga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcagge
ccaacggtta

Page 29

Asn

GTn Arg

Ala
80
Ala

Gln

val
95
pPhe Ala

Asn Leu

Tyr Met
His
160
GIn

GIn

val
175
Iife His

Ser Asn

Arg phe

Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu
Pro
320
Glu

Gly
Arg
335
Phe Ite
Leu Asn
Tyr Thr

Asn
400

Lys

gttcgaacct
gacccgcatg
ctacggccag
cccgcaggca
atggaagaac
ggtcectgggc
tgcctcecgat
tcegeaacat
agctaagaac
tctgtrtaaat

G0

120
180
240
300
360

420 -

480
540
600



cagttcctyg
cgtgcacgtt
gtagggtttac
ggcattgttg
aaacgcctgg
ggggagggca
attatccgtg
cctograccce
ttagaagaag
gagggttaca

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

<220>
<223> ERED

<400> 44
Met Ser
1
Leu

44
400
PRT

phe

Phe Glu

val Met Pro
35
Asn LYS
50

Gly

Pro
Pro Thr
65

Gly

Gly Ile

Glu Trp Lys
Gin
115

Asp

Trp val

Ala Arg

130

Asn Ala Glu

145

ser Ile Thr

Ala Ala Lys

Ser Ala Asn

195

Asn Arg Thr

210

Thr Leu Glu

225
val

Gly Leu

Gly Ala Glu

Leu Glu Arg
275
Glu Pro
290

Ser

val

Tyr Glu
305
Ile

Ile Arg

Gin val Lys

S5er Asn Prog

355
ASp

Lys Tyr

atccgcacag
ttactcrygga
gtctgagtcc
ctcagtatge
cgtttgttca
aatactcaga
ccggceaacta
tgatcggcta
gtetgecact
ccgactraccc

variant

val Lys
5

Pro Ile
20
Pro Leu

Glu Trp

Met Tle

Asp Asn

Asn Ile
100
Leu Trp

Gly Leu

Gin Glu

AsSp
Lys
Thr
Ala
Ile
Ala
Phe
val
Arg

Glu

2.026Us] _Sequence_Listing

€aacaaccyge
agtcgttgac
gtacggcgtt
ctatgtcctg
tttagtcgaa
gggcaccaac
cgcactgeac
cggcegettc
gaacaagtat
gacctacgaa

Artificial Seqguence

Phe Lys

Ile Gly

Arg Met

Ala val
55
Thr Glu

Pro Gly

Leu Ala

Leu Gly
120
Tyr Asp
135

Lys Ala

150

LYS Asp
165
Asn Ser
180
Gly Tyr

AsSp Gliu

val val

Glu
Ile
Leu
Tyr

Asp

Ile Lys

Ala Ala

l.et Asn
200
Gly Gly
215

Ala val

230

Arg Leu
245
Thr Gly
260
Arg Ala

Arg val

Gly Thr

Ser
Ile
LysS
Thr

AST

Pro Tyr

val Ala

Ala Gly
280
Asp Pro
295

Asp Phe

310

Ata Gly
325
Asp Pro
340
Asp Leu

Arg ser

ASH
Arg
val

Thr

Tyr Ala

Thr Ley

Tyr Arg
360

Phe Tyr

accgatgagt
gcggtggtty
ttcaactcta
ggtgagcetgg
ccacgcgtga
gattttgctt
cctgaagtig
tttatttcaa
gaccgttcta
gaagccgtag

Gin Ala
10

Thr

Pro
Ash Gln
25
Arg

Ala Thr

Tyr Tyr Gly
Phe
75

Ser

Gly Thr

val Trp
90
Ite His
105

Trp

Asp

Ala Ala

ser Ala ser
Ala
155

vail

Lys Lys

Gin Tyr
170
Gly Ala
185
Gln

Asp

Phe Leu

ser Ile Glu
Ala
235

Phe

val Asp
val
250
Tyr

Gly
GIn Ala
265
LYS

Arg Leu

Ser Leu val

Ala Ser
315

Pro

Tyr

His
330
Gly

Ley

Ile
345
Leu

Tyr

Glu Glu

Thr Met Ser

atgggggctc
atgccatcgg
tgtcgggegy
agcgtcgege
cagacccttc
attccattig
tgcgcgaaca
atccagacct
cgttctacac
atctgggctg

Leu Arg Asp

teu Ala His
Pro
45

Arg

His Gly

GIn Ala
60
Ile

Ser Pro

Asp Glu Glin

Gin Ser
110
Asp

Cys
Gly Pro
125
Asp Asn Vval
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Giy vai

Pro
205
Arg

Asp
AsSn Ala
220
Ile

Gly Pro

Asn Ser Met

val Leu
270

val

Tyr

Phe
285
Gly

Ala
Glu Glu
300
Ile

Trp Lys

Gilu val val
Phe
350

Pro

Gly Arg
ey
365
Glu

Gly

Ala Gly

Page 30

aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcgggg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagcgcg
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn
GIn Arg
GIn Ala
val ala
Phe Ala
Asn Leu
Tyr Met
His
160
Gin

Gin

val
175
Ite His

sSer Asn

Arg Phe

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Lys

Pro
320
Glu

Gly

Arg
335
phe Ile

Leu Asn

Tyr Thr

660
720
780
840
900
960
1020
1080
1140
1200



370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
385 390 395
<210> 45
<211> 1200
<212> DNA
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 45
atgtctttcg ttaaggactt caagccgcag gcactgcgeg
attaaaattg ggaacacaca gctggctcat cgegeggtaa
cgcgetaccee atccgggeaa cattccgaac aaggagtggg
cgtgcacagc gtccggggac aatgattatc acggagggta
ggtgggatcg ataacgcgec tggtgtttgg tcagacgaac
atcttcctgg ctattcatga ctgtcagtca titgcgtggy
tgggregece cgecggataa cctggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgetg cgggtgegga cggcgtggaa attcactcag
cagttcctgg atccgcacag caacaaccge accgatgagt
cgtgecacgtt ttactctgga agtcgtitgac gcggtggtig
gtgggtttac gtctgagtce gtacggegtt ttcaactcta
ggcattgttg ctcagtatgc ctatgtcctg ggtgagetgg
aaacgcctgg cgtttgttca tttagtcgaa ccacgegtga
gygggagggcy aatactcaga gggcaccaac gattttgett
attatccgtg ccggcaacta cgcactgcac cctgaagttg
cctegeacce tgatcggcta cggecgette tttatttcaa
ttagaagaag gitctgccact gaacaagtat gaccgttcta
gagggttaca ccgactaccc gacctacgaa gaagccgtag
<210> 46
<211> 400
<212> PRT
<213> Artificial Seguence
<220>
<223> ERED variant
<400> 46
Mat Ser Phe val Lys Asp Phe Lys Pro E%n Ala
1 5
Lteu Phe Glu gro ITe Lys Ile Gly ésn Thr Gln
0 5
val Met gro Pro Leu Thr Arg ggt Arg Ala Thr
5
Pro Asn Lys Glu Trp Ala Aga val Tyr Tyr Gly
50 5
Pro Gly Thr Met Ile Ile Thr Glu Gly Thr Phe
65 70 75
Gly Gly ITe Asp Asn Ala Pro Gly val ggp Ser
85
Glu Trp Lys Asn Ile Phe Leu Ala Ile His Asp
100 105
Trp val Gin teu Trp val Leu Gly Trp Ala Ala
115 120
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135
Asn Ala Glu GIn GTu Glu Lys Ala Lys Lys Ala
145 150 155
ser Ile Thr Lys Asp Glu Ile Lys GlIn Tyr val
165 170
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp

?2_026Us1_Sequence_Listing

380

acaccaacct
tgectooget
ctgcggitta
cgttcatcag
aggttgccga
tgcaactgtyg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggetc
atgccatcgg
tgtcgggegy
agcgtcgege
cagacccttc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggctg

Leu Arg Asp

Leu Ala His

His Pro
45

Arg

Gly
Gin Ata
60
Ile

Ser Pro

Asp Glu GlIn

Gln Ser
110
Asp

Cys

Pro Pro

125

Asp Asn val

140

Asn Asn Pro

Lys Glu Tyr

Gly val Glu

Page 31

400

gttcgaacct
gacccgeatyg
ctacggccag
cccgcaggea
atggaagaac
ggrcctggge
tgcctccgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
€daaggcggayg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgcey
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
Gln Arg
Ala

80
Ala

Glin

val
95
rhe Ala

Asn Leu

Tyr Met
His
160
GIn

GIn

va'l
175

Ile His

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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180 85
Ser Ala Asn Gly Tyr Leu Leu Asn GIn Phe Leu
195 200
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu
210 215
Thr Leu Glu val val Asp Ala val val asp Ala
225 230 235
val Gly Leu Arg Leu Ser Pro Tyr Gly val Phe
245 250
Gly Ala Glu Thr Gly I1e val Ala GIn Tyr Ala
260 265
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg lLeu
275 280
val Glu Pro Arg val Thr Asp Pro Ser Leu val
290 295
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
Ile Ile Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
Gln val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp lLeu
385 390 395
<210> 47
<211> 1200
<212> DNA
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 47
atgtctttcyg ttaaggactt caagccgcag gcactgegceg
attaaaattg ggaacacaca gctggctcat cgcgoggtaa
cgcgetacce atccgggcaa cattccgaac aaggagtgogg
cgtgcacage gtccggggac aatgatiatc acggagggta
ggtgggatcg ataacgegoe tggtgtttgg tcagacgaac
atcttcctgg ctattcatga ctgtcagica titgcgtggg
tgggcecgect ttccggataa cctggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatal gicaaagaat
tcgategety cgggtgcgga cggogtggaa attcactcag
cagttcctgg atccgcacag caacaaccge accgatgagt
cgtgecacgtt ttactctgga agtcgttgac gcggtggtig
gtgggtttac gtctgagtcc gtacggogtt ttcaactcta
ggcattgttg ctcagratgc ctatgtcctg ggtgagetag
aaacgcctgg cgittgttca tttagtcgaa ccacgegtga
ggagagggcy aatactcaga gggcaccaac gattttgett
attatccgtg ccggeaacta cgcactgeac cctgaagteg
cctegeaccee tgatcggora €ggecgette titatticaa
ttagaagaag gtctgocact gaacaagtat gaccgticta
gagggttaca c¢cgactacce gacctacgaa gaagccgtag
<210> 48
<211> 400
<212> PRT
<213> Artificial sequence
<220>
<223> ERED variant

190
Pro His
205

Arg

Asp
Asn Ala
220
Ile

Gly Pro

Asn Ser Met

val Leu
270
val

Tyr

Phe
285
Gly

Ala
Glu Giu
300
ile

Trp Lys

Glu val val
rhe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgcciccget
ctgcggttta
cgttgatcag
aggttgcecga
tgcaactgat
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtita
atgggggctc
atgcecatcgyg
tgcegggcgy
agcgtegege
cagacccttc
attccatttyg
tgcgcgaaca
atccagacct
cgttctacac
atctgggety

Page 32

Ser Asn

Arg phe

GTu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu
Pro
320
Glu

Gly

Arg
335
Phe Ile

Leu Asn

Tyr Thr

Asn
400

Lys

gttcgaacct
gagccgeatg
ctacggccag
ccegeaggea
atggaagaac
cgtectggac
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgeggaaacg
caaggcgggy
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagegeyg
gaacaaaaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
00
960
1020
1080
1140
1200



<400> 48
Met Ser Phe
1
Leu

Phe Glu

val Met Pro
35
Asn Lys
50

Gly

Pro
Pro Thr
65

Gly

Gly 1le

Glu Trp Lys
GIn
115
Arg Asp
130

Ala

Trp val

Ala
Asn Glu
145
Ser

ITe Thr

Ala Ala Lys

Ala Asn
195
Thr

Ser

Asn Arg

216
Leu

Thr Glu

225
val

Gly Leu

Gly ala Glu

Leu Glu Arg
275
Glu Pro
290

Ser

val

Tyr Glu
305
Ile

Ile Arg

Gin val Lys
Pro

355
Asp

ser Asn

Lys Tyr
370
Tyr

ASp Pro

385

<210> 49
<211> 1200
<212> DNA

val Lys
5

Pro Ile
20
Pro Leu

Glu Trp

Met Ile

Asp Ash

Asn Ile
100
Leu Ile

Gly Leu

GIn Glu

AsSp
Lys
Ser
Ala
Tle
Ala
Phe
val
ATg
Glu

2_026Us]l_sequence Listing

Phe Lys

Iie Gly

ATrg Met
40
Ala val
55
Thr Glu

Pro Gly

Leu Ala

Leu Gly
120
Tyr Asp
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Glu
Tle
Leu
Tyr

AsSD

Ile Lys

Ala Ala

Leu Asnh
200
Gly Gly
215

Ala val

230

Leu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

Ser
Ile
LYS
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
Asp Pro
295

Asp Phe

310

Ala Gly
325
Asp Pro
340
Asp Leu

Arg Ser

Thr Tyr

Asn
Arg
val
Thr

Glu

Tyr Ala

Thr Leu

Tyr Arg
360
Phe Tyr
375

Glu Ala

350

<213> Artificial Sequence

<220>
<223> ERED

<400> 49

atgtcttteg
attaaaattg
cgcgetaccc
cgtgcacage
ggtgggatcy
atcttectgg

variant

ttaaggactt
ggaacacaca
atccgggcaa
gtccggggac
ataacgegcec
ctattcatga

caagccgeag
gctggcteat
cattccgaac
aatgattatc
tggtgtirgg
ctgtcagtca

Pro Gin Ala
10

Asn Thr Gin

25

Arg Ala Thr

Tyr Tyr Gly

Gly Thr Leu
75

val Trp Ser
90

Ile His

105

Trp

ASp

Ala Ala

ser Ala Ser
Ala
155

va'l

Lys Lys

GIn Tyr
170
Giy Ala
185
Gin

Asp

Phe Leu

Ser Ile Glu
Ala
235

Phe

val Asp
val
250
Tyr

Gly

Gin Ala

265

Lys Arg Leu

Ser Leu val

Ala Tyr Ser
315
His Pro
330
Gly

Leu

Ile
345
Leu

Tyr

Glu Glu

Thr Met Ser

val Leu

395

Asp

gcactgegeg
cgcgeggtaa
aaggagtggg
acggagggta
tcagacgaac

tttgcgtygg

Leu Arg Asp
His
30
Gly

Leu Ala

Pro
45
Arg

His
Gin Ala
60
Ile

ser Pro

Asp Glu Gln

GIn ser
110
Asp

cys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

Pro
205
Arg

ASp

Ash Ala

220

ITe Gly Pro

Asn Ser Met

val Leu
270
val

Tyr

Phe
285
Gly

Ala
Glu Glu
300
Ile

Trp LYyS

Gtu val val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgccteogct
ctgcggttta
cgttcatcag
aggttgcega
tgcaactgat

Page 33

Thr
15
Arg

Asn
Ala
Asn TIle
GIn Arg
Ala

80
Ala

Gin

val
85
Phe Ala

Asn Leu

Tyr Met
His
160
Gln

Gln

val
175
Ile His

ser Asn

Arg Phe

Glu Lys
240
Pro Gly
255
Gly Glu

His Leu

Gly Glu

Gly pro
320
Arg Glu
335
Phe Ile

l.eu Asn

Tyr Thr

Asn
400

Lys

gttcgaacct 60
gagccgecatg 120
ctacggecag 180
ccecgeaggea 240
atggaagaac 300
cgtcgtiage 360



taggccgect
aatgtgtata
agcattacta
tcgategetyg
cagttcctgg
cgtgeacgtt
gtgggtttac
ggcattgttg
aaacgcctgg
ggggagggcy
attatcegty
cctcgeacce
ttagaagaag
gagggttaca

<210> 50
<211> 400
«212> PRT

ttcecggataa
tgaatgcgga
aagacgaaat
cgggrgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgce
cgtttgtteca
aatactcaga
ccggcaacta
tgatcggcta
gtcrgccact
ccgactaccc

<213> Artificial Sequence

<220>

<223> ERED variant

<400> 50
Met Ser Phe
1

Leu Phe Glu

val Met Pro
35
Pro Asn Lys
50
Pro Gly Thr
65
Gly Gly Ile

Glu ¥rp Lys

Trp val Gin
115
Ala Arg Asp
130
Asn Ala Glu
145
Ser Ite Thr

Ala Ala Lys

ser Ala Ash

195
Ash Arg Thr
210
Thr Leu Gy
225

val Gly Leu
Gly Ala Glu

Leu Glu Arg
275
val Giu Pro
290
Tyr Ser Glu
305
Ile ITe Arg

Gln val Lys

val
Pro
20

Pro
Glu
MetT
ASP
Asn
100
Leu
Gly
Gin
Lys
Asn
180
Gly
ASp
val
Arg
Thr
260
Arg
Arg
Gly
Ala

Asp

Lys
5
Ile
Leu
Trp
Ile
ASN
85
Ile
Ile
Leu
Glu
ASp
165
Ser
Tyr
Glu
val
ey
245
Gly
Ala
val
Thr
Gly

325
Pro

AsSp
Lys
Sert
Ala
Ite
70

Ala
Phe
val
Arg
Glu
150
Glu
ITe
Leu
Tyr
Asp
230
Ser
Ile
Lys
Thr
Asn
310
Asn

Arg

Phe
Ile
Arg
Ala
55

Thr
Pro
Leu
val
TYyr
135
Lys
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
Asp
295
ASp
Tyr
Thr

2.026Us1_Sequence_Listing
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggrig
Ttcaactcta
ggtgagctag
ccacgcgtga
gattrtgett
cctgaagttyg
titatticaa
gaccgtrcta

cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccge
agtcgttgac
gtacggegtt
ctatgtccrg
tttragtcgaa
gggcaccaac
cgcactgeac
cggeccgette
gaacaagtat
gacctacgaa gaagccgtag

LYyS
Gly
Mel
val
Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Pro
phe
Ala

Leu

Pro
Asn
25
Arg
TYyr
Gly
val
Ile
105
Trp
sSer
LYS
Gln
Gly
185
Gln
ser
val
Gly
GIn
265
LYS
Ser
Ala
Leu

Ile

Gln
Thr
Ala
Tyr
Thr
Trp
90

H15
Ala
Ala
LyS
Tyr
170
Ala
Phe
Ile
Asp
val
250
Tvyr
Arg
Leu
Tyr
His
330
Gly

Ala
GlIn
Thr
Gly
Phe
75

ser
Asp
Ala
Ser
Ala
155
val
ASD
lLeu
Glu
Ala
235
Phe
Ala
Leu
val
Ser
315
Pro

Tyr

grtacgattc
aagctaacaa
atgttcaggce
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggcgg
agcgtegegce
cagaccctte
attcecatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggctg

Leu
Leu
His
Gln
Ile
ASp
cys
Phe
Asp
140
Asn
Lys
Gly
ASp
Asn
220
Ite
ASn
Tyr
Ala
Glu
300
Ile
Glu

Gly

Page 34

Arg
Ala
Pro
45

Arg
ser
Glu
Gln
Pro
125
Asn
Asn
Glu
val
Pro
205
Arg
Gly
ser
va'l
rhe
285
Gly
Trp
vall

Arg

ASD
His
30

Gly
Ala
Pro
Gln
ser
110
ASD
val
Bro
TYr
Glu
190
H1s
Ala
Pro
Met
lLeu
270
val
Glu
LyS
va'l

Phe

tgeetecgat
tccgcaacat
agctaagaac
tCctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caagacgagg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgeg
gaacaaaaac

Thr
15

Arg
Ash
GIn
Gin
val
Phe
Ash
Tyr
Gin
val
175
Iie
Ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg

335
Phe

Asn
Ala
Ile
Arg
Ala
Ala
Ala
Leu
Met
His

160
GIn

Asn
Phe
LYS
240
Gly
Glu
Leu
Glu
Pro
320
Glu

Ile

420
480
540
600
660
720
780
840
200
G60
1020
1080
1140
1200



340

2_026Us1_Sequence_Listing

345

Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355

360

Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370

375

Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu

385 390 395
<210> 51
<211> 1200
<212> DNA
<213> Artificial sequence
<220>
<223> ERED variant
<400> 51
atgtctttcg ttaaggactt caagccgcag gcactgegeg
attaaaattg ggaacacaca gcetggceicat cgcgcggtaa
cgecgctacce atccgggeaa cattccgaac aaggagtgyg
cgtgcacagc gtccggggac aatgattate acggagagta
ggtgggatcg ataacgcgce tggtgtitgg tcagacgaac
atcttcctgg ctattcatga ctgtcagtca tttgcgtgag
tgggccgect ttccggataa cctggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaalt taaacaatat gtcaaagaat
tcgatcgcty cgggtgegga cggcgtggaa attcactcag
cagttcctgg atccgcacag caacaaccge accgatgagt
cgtgcacgit ttactctgga agtcgttgac goggtgyttg
gtgggtttac gtctgagtcc gtacggtgtt ttcaactcta
ggcattgttg ctcagtatgc ctatgtcctg ggtgagetag
aaacgcctgg cgtttgtica tttagtcgaa ccacgegtga
ggggagggcg aatactcaga gggcaccaac gattrtgett
attatccgtg ccggcaacta cgcactgcac cctgaagttg
cctcgcaccc tgatcggoeta cggecgotte tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggttaca ccgactaccc gacctacgaa gaagccgtag
<210> 52
<211> 400
<212> PRT
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 52
Met Ser Phe val %ys Asp Phe Lys Pro gén Ala
1
Leu Phe Glu Pgo Tie Lys Ile Giy Asn Thr Gin
2 25
val mMet Pro Pro Leu Ser Arg z%r Arg Ala Thr
35
Pro Asn Lys Glu Trp Ala ?;a val Tyr Tyr Gly
50
Pro Gly Thr Met Ile Ile Thr Glu Gly Thr Phe
65 70 75
Gly Gly Ile Asp Asn Ala Pro Gly val ggp Ser
85
Glu Trp Lys Ash Ile Phe Leu Ala Ije His Asp
100 105
Trp val Gln Leu Ala val Leu Gly Trp Ala Ala
115 120
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135
Asn Ala Glu 61In Glu Glu Lys Ala Lys Lys Ala

page 35

350
Gly Leu Pro
365
Ala Glu Gly
380
Gly Trp Asn

acaccaacct
tgcetecget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactgge
gttacgattc
aagctaacaa
atgttcagge
ccaacggtta
atgggggctc
atgccatcag
tgtcgggegg
agcgtcgege
cagacccttc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggctg

Leu Arg Asp
His
30
Gly

Leu Ala

Pro
45
Arg

His

Gln Ala

Ile ser Pro

Asp Giu Gln

GIn ser
110

Asp

Cys

Phe Pro

125

Asp Asn val

140
Asn

Asn Pro

Leu Asn
Tyr Thr

Lys Asn
400

gttcgaacct
gagccgetac
ctacggecag
cccgcaggca
atggaagaac
cgtcctgggc
tgcctecgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcyggg
tctggttygag
gaaaggtccg
agttaaggac
ggrttaccgc
catgagcgeg
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
Gln Arg
Ala

80
Ala

G1In

val
95
Phe Ala

Asn Leu

Tyr Met

GIn His

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1146
1200



145
Ser

Ala
Ser
Asn
Thr
225
val
Gly
Leu
val
Tyr
305
Ile
Gln
Ser
Lys

ASp
385

Ile
Ala
Ala
Arg
210
Leuy
Gly
Ala
Glu
Glu
290
Ser
Ile
val
ASn
Tyr

370
Tyr

Thr
Lys
ASn
195
Thr
Glu
Leuy
Giu
Ar

275
Pro
Glu
Arg
LyS
Pro
355
ASp

Pro

Lys
Asn
180
Gly
Asp
val
Arg

Thr
260

g Arg

Arg
Gly
Ala
Asp
340
Asp
Arg

Thr

Asp
165
Ser
Tyr
Glu
val
Leu
245
Gly
ala
val
Thr
Gly
325
Pro
L.ey
Ser

Tyr

150
Glu

Tle
Ley
Tyr
Asp
230
Ser
Ile
Lys
Thr
Asn
310
AsSn
Arg
val
Thr

Glu
390

Ite
Ala
Leu
Gly
215
Ala
Pro
val
Ala
AS

295
Asp
Tyr
Thr
Tyr
Phe

375
Glu

2..026Us1_Sequence_Listing
155

Lys
Ala
Asnh
200
Gly
va'l
Tyr
Ala

Gly
280

p Pro

Phe
Ala
Leu
Arg
360
Tyr

Ala

Gln
Gly
185
Gln
Ser
val
Gly
Gin
265
Lys
Ser
ala
L.eu
Ile
345
Leu
Thr

val

TVl
170
Ala
Phe
Ile
ASp
val
250
Tyr
Arg
Leu
TYIr
Mis
330
Gly
Glu
Met

Asp

val
ASp
Leu
Glu
Ala
235
Phe
Ala
Leu
va'l
Ser
315
Pro
TVl
Glu
ser

Leu
395

LYS
Gly
Asp
ASn
220
Ile
ASN
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly
Ala

380
Gly

Glu
val
Pro
205
Arg
Gly
ser
val
Phe
285
Gly
Trp
val
Arg
Leu
365
Glu

Trp

TYFP
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
Lys
val
Phe
350
Pro
Gly

Asn

val
175
Ile
ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
Tyr

LYS

160
Gln

His
AsSn
Phe
LyS
240
Gly
Glu
Leu
Glu
Pro
320
Glu
Ile
Asn
Thr

ASnH

<210>
<211>
<Z2172>
<213>

<220>
<223>

33
1200
DNA

ERED

<400> 53

atgtctticg
attaaaattg
cgcgctacce
cgtgecacage
ggtgggatcy
atcttectgg
tgggccgect
aatgtgtata
agcattacta
rTCcgategctyg
cagttcctgy
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcctgg
g9ggaggacyg
attatccgtyg
cctegeaccec
ttagaagaag
gagggttaca

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

54
400
PRT

variant

ttaaggacit
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgcc
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
tractctgga
gtctgagtcc
ctcagtatgc
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgccact
ccgactaccc

Artificial sequence

caagccgceag
gctggeteat
cattccgaac
aatgattatc
Tggtgtitgy
ctgtcagtca
cctyggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggcegtt
ctatgtcecig
tttagtcgaa
gggcaccaac
cgcactgcac
cggecgettc
gaacaagtac
gacctacgaa

artificial Sequence

gcactgegeg
cgcgeggtaa
aaggagtggg
acggagggta
tragacgaac
tttocgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggrtg
gataactcca
ggtgagctgg
ccacgcgtga
gattttgctt
cctgaagttyg
tttatttcaa
gaccgttcta
gaagccgtag

acaccaacct
tgectecget
ctgecggttta
cgttcatcag
aggrtgccoga
tgcaactgge
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggetc
atgccatcag
tgtcgggegg
agcgtcgege
cagacccttc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggctg

Page 36

400

gttcgaacct
gagccgeatg
ctacggccag
cccgeaggea
atggaagaac
cgtcetggyc
tgcctecgat
tccgcaacat
agctaagaac
tCtgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
caaggcggog
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgce
catgagcgeg
gaacaaaaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
1020
1080
1146
1200
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<220>
<223> ERED variant

<400> 54
Met Ser Phe val Lys Asp Phe Lys Pro g%n Ala Leu Arg Asp Thr Asn
1 5 15
teu Phe Glu ggo Ile Lys Ile Gly égn Thr GIn Leu Ala ?85 Arg Ala
val Met ggo Pro Leu Ser Arg Mgt Arg Ala Thr His Zgo Gly Asn Ile
4
Pro ?gn Lys Glu Trp Ala Ala val Tyr Tyr Gly gén Arg Ala Gln Arg
55
pro Gly Thr Met Ile Ile Thr Glu Gly Thr Phe Ile Ser Pro Gln Ala
65 70 75 80
Gly Gly Ile Asp @gn Ala Pro Gly val ggp Ser Asp Glu Gln ggl Ala
Glu Trp Lys Asn ITe pPhe teu Ala Ile His Asp Cys Gln Ser Phe Ala
100 105 110
Trp val GIn Leu Ala val Leu Gly Trp Ala Ala Phe Pro Asp Asn Leu
115 120 125
Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser Asp Asn val Tyr Met
130 135 140
asn Ala Glu GTn Glu Glu Lys Ala Lys Lys Ala Asn Asn Pro Gln His
145 150 155 160
ser I1e Thr Lys Asp Glu Ile tys GIn Tyr val Lys Glu Tyr val Glin
165 170 175
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp Gly val Glu Ile His
180 185 190
ser Ala Asn Gly Tyr Leu Leu Asn Gln Phe Leu Asp Pro His Ser Asn
195 200 205
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu Asn Arg Ala Arg phe
210 215 220
Thr Leu Glu val val Asp Ala val val Asp Ala Ile Gly Pro Glu Lys
225 230 235 240
val Gly Leu Arg Leu Ser Pro Tyr Gly val Asp Asn Ser Met Ser Gly
245 250 255
Gly Ala Glu Thr Gly Ile val ala Gln Tyr Ala Tyr val Leu Gly Glu
260 265 270
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val His Leu
275 280 285
val Glu Pro Arg val Thr Asp Pro Ser Leu val Glu Gly Glu Gly Glu
290 295 300
Tyr Ser Giu Gly Thr Asn Asp phe Ala Tyr Ser Ile Trp Lys Gly Pro
305 310 315 320
ITe Ile Arg Ala Gly Asn Tyr Ala Leu His Pro Glu val val Arg Glu
325 330 335
Gin val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe Phe Ile
340 345 350
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro Leu Asnh
355 360 365
Lys Tyr Asp Arg Ser Thr phe Tyr Thr Met Ser Ala Glu Gly Tyr Thr
370 375 380
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
385 390 395 400

Ala

<21(> 55

<211> 1200

<212> DNA

<213> Artificial Sequence

<220>
<223> ERED varijant

<400> 55

atgtctttcg ttaaggactt caagccgcag gcactgcygcg acaccaacct gtitcgaacct 60

attaaaattg ggaacacaca gctggctcat cgcgeggtaa tgectccget gagecgcatg 120
Page 37



cgcgctaccc
cgtgcacagce
ggtgggatcg
atcttcctgg
tgggeegect
aatgtgtata
agcattacta
tcgatcgcty
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgtty
aaacgeetgg
999gagg9gcyg
attatccgtyg
cctcgeacce
ttagaagaag
gagggttaca

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

<220>
<223> ERED

<400> 56
Met Ser Phe
1

56
400
PRT

l.eu Phe Glu

val Met Pro

35

Pro Asn Lys

50
Pro Gly Thr
65
Gly

Gly 1'le

Glu Trp Lys
GIn
115

Asp

Trp val

Ala Arg
130
Ala

Asn Glu

145

Ser Ile Thr

Ala Ala Lys

Ser Ala Asn

195

Asn Arg Thr

210

Thr Leu Glu

225
val

Gly iLeu

Gly Ala Glu

Leu Glu Arg
275
Glu Pro
290

ser

val

TYr Glu

atccgggcaa
gtccggggac
ataacgegcece
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgceacag
ttactctgga
gtctgagtcc
ctcagtatgce
cgtttgtteca
aatactcaga
ccggcaacta
tgatcggcta
gtctgccact
ccgactaccc

variant

val %ys
pro Ile
20

Pro Leu

Glu Trp

Met Ile

Asp
Lys
Ser
Ala

Ile

2._026Us1_Sequence_Listing

cattccgaac
aatgattatc
tggtgtitgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccge
agtcgttgac
gtacggegtt
ctatgtecctg
tttagtcgaa
gggcaccaac
cgcactgcac
cggccgettce
gaacaagtat
gacctacgaa

Artificial Seguence

Phe Lys

Ile Gly

Arg Met

Ala val
55

Ther Glu

70

Asn
85
Ile

Asp

ASN
100
Leu Ala

Gly Leu

GIn Glu

Ala
Phe
val
Arg
Glu

Pro Gly

Leu Ala
Gly
120
Asp

Leu

Tyr
135

Lys Ala

150

Lys Asp
165
Asnh Ser
180
Gly Tyr

Asp Glu

val val

Glu
e
Ley
Tyr

ASD

Ile Lys

Ala Ala

Leu Asn
200
Gly Gly
215

Ala val

230

Arg Leu
245
Thr Gly
260
Arg Ala

Arg val

Gly Thr

Ser
Ile
LyS
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
Asp Pro
295

Asp Phe

aaggagtggg
acggagggta
tcagacgaac
ttrgcgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggttg
gcgaactcta
ggtgagctgy
ccacgegtga
gatttigctt
cctgaagttyg
tttatttcaa
gaccgttcta
gaagccgtag

Gin Ala
10

Thr

Pro
Asn Gln
25
Arg

Ala Thr

Tyr Tyr Gly
Phe
75

Ser

Gly Thr

val Trp
90
Ile His
105

Trp

ASp

Ala Ala

Ser Ala Ser
Ala
155

val

Lys Lys

Gin Tyr
170
Gly Ala
185
Glin

Asp

Phe Leu

Ser Ile Glu
Ala
235

Ala

val Asp
val
250
Tyr

Gly

Gin Ala

265

Lys Arg Leu

ser Leu val

Ala Tyr Ser

ctgeggttta
cgttcatcag
aggttgccga
tgcaactggc
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtegggegg
agcgtcgegce
cagacccttc
atteccatttg
tgcgegaaca
atccagacct
cgttctacac
atctgggctg

Leu Arg Asp
His
30
Gly

teu Ala

Pro
45
Arg

Gln Ala

60
ITe

Ser Pro

Asp Glu Gin

Glin ser
110

AsSp

Cys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

Pro
205
Arg

Asp

Asn Ala

220

ile Gly Pro

AsSn Ser Met

Tyr val Leu
270
phe val
285

Gly

Ala
Glu Glu
300
Ile

Trp Lys

Page 38

ctacggccag
cccgecaggea
atggaagaac
cgtcctggge
tgcctccgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
©a4ggcgggag
tctggttgag
gaaaggtcceg
agttaaggac
ggtttaccgce
catgagcgcyg
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
Gln Arg
Ala

80
Ala

Glin

val
85
rhe Ala

Asn Leu

Tyr Met
His
160
Gln

Gin

val
175
Ile His

Ser Asn

Arg Phe

Glu Lys
240
ser Gly
255
Gly Gilu

His Leu

Gly Glu

Gly Pro

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



2_026uUs1_Sequence_Listing

305 310 315
ITe Ile Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330

GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345

Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu

355 360
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375

Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu

385 390 395

<210> 57

<211> 1200

<212> DNA

<213> Artificial sequence

<220>

<223> ERED variant

<400> 57

atgtctttcg ttaaggactt caagccgcag gcactgegeg

attaaaattg ggaacacaca gctggctcat cgcgeggtaa

cgcgctacce atccgggcaa cattccgaac aaggadgtgog

cgtgcacagc gtccggggac aatgattatc acggagggta

ggtgggatcg ataacgcgec tggtgtttgg tcagacgaac

atcttcctgg ctattcatga ctgtcagica tttgcgtggg

tgggeegect ttccggataa cctggegogt gatgggttac

aatgtgtata tgaatgcgga acaggaggaa aaagcggaaa

agcatrtacta aagacgaaat taaacaatat gtcaaagaat

tcgatcgctg cgggtgegga cggcegtggaa attcactcag

cagttcctgg atccgcacag caacaaccge accgatgagr

cgtgcacgtt ttactctgga agtcgttgac gcggtggttg

gtgggtttac gtctgagtcc gtacggcgtt tggaactcta

ggcattgttg ctcagtatge ctatgtcctg ggtgagctgg

aaacgcctgg cgtrtgttca tttagtcgaa ccacgogtga

ggogagggcg aatactcaga gggcaccaac gattttgett

attatccgtg ccggcaacta cgcactgecac cctgaagttg

cctcgecacce tgatcggeta cggeegcettc tttatttcaa

ttagaagaag gtctgecact gaacaagtat gaccgticta

gagggttaca ccgactaccc gacctacgaa gaagccgtag

<210> 58

<21l> 400

<212> PRT

<213> Artificial Sequence

<220> _

<223> ERED variant

<400> 58

get ser Phe val Eys Asp Phe Lys Pro gén Ala

Leu Phe Glu Pgo Ile Lys Ile Gly ggn Thr GIn
2

val Met ggo Pro Leu Ser Arg Mgt Arg Ala Thr

4
Pro gan Lys GTu Trp Ala Ala val Tyr Tyr Gly
55

pro Gly Thr Met Ile Ile Thr Glu Gly Thr Phe

65 70 75

Gly Gly Ile Asp Agn Ala Pro Gly val ggp Ser

8

Glu Trp Lys Asn ITe Phe Leu Ala Ile His Asp
100 105

Trp val Gln Leu Ile val Leu Gly Trp Ala Ala

Gtu val val

Phe
350
Pro

Gly Arg

Gly Leu
365
Ala Glu
380
Gly Trp

Gly

Asn

acaccaacct
tgccteocget
ctogcggttta
cgttcatcag
aggttgccga
tgcaactgat
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtta
atgggggctc
atgecategy
tgtcgggcay
agcgtcgege
caaccittta
attccatttg
tgcgcgaaca
arccagacct
cgttctacac
atctgggctg

Leu Arg Asp

teu Ala His
Pro
45

Arg

His Gly

GIn Ata

60

Ile Ser Pro

Asp GTu Gln

Cys Glin Sser

110
AsSp

Phe Pro

rPage 39

320
Arg Glu
335
Phe Ile

Leu Asn

Tyr Tthr

Lys Asn
400

gttcgaacct
gagccgcatyg
ctacggccay
cccgeaggea
atggaagaac
cgtcectgggc
tgectccgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
¢aaggegggag
ccrggttgag
gaaaggtccg
agttaaggac
ggttiaccge
catgagcgeyg
gaacaaaaac

Thr
15
Arg

Asn
Ala

Asn Ile

Gln Arg

Gin Ala

val Ala
95
Phe Ala

Asn l.eu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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115 120
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135
Asn Ala Glu GIn Glu Glu Lys Ala Glu Lys Ala
145 150 155
ser Ile Thr Lys Asp Glu Ile Lys Gln Tyr val
165 170
Ala Ala Lys Asn Ser 1le Ala Ala Gly Ala Asp
180 185
Ser Ala Asn Gly Tyr Leu Leu Asn GlIn Phe Leu
195 200
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu
210 215
Thr Leu Glu val val Asp Ala val val Asp Ala
225 230 235
val Gly Leu Arg Leu Ser Pro Tyr Gly val Trp
245 250
Gly Ala Glu Thr Gly Ile val Ala GIn Tyr Ala
260 265
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu
275 280
val Glu Pro Arg val Thr Thr phe Tyr Leu val
290 295
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
Ile Ile Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 350 395
<210> 59
<211> 1200
<212> DNA
<213> Artificial Seguence
<220>
<223> ERED variant
<400> 59
atgtcttteg ttaaggactt caagccgcag geactgogeg
attaaaatty ggaacacaca gctggetcat cgcgeggtaa
cgcgetacce atccgggeaa cattccgaac aaggagtggg
cgtgcacagc gtccggggac aatgattatc acggagggta
ggtgggatcg ataacgcgece tggtgrttgyg tcagacgaac
atcttcectgg ctattcatga ctgtcagica tttgogtygg
tgggccgect ttccggataa cctggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tegatcgotg cgggtygcgga cggegtggaa attcactcag
cagttcctgg atccgcacag caacaaccge accgatgagt
cgtgcacgtt ttactctgga agtcgttgac geggtggtty
gtgggtttac gtctgagtcc gtacggegtt gegaactcta
ggcattgttg ctcagtatgc ctatgtcctg ggtgagetygg
aaacgcctgg cgtttgttca tttagtcgaa ccacgcgtga
ggggagggcg aatactcaga gggcaccaac gattttgett
attatccgtyg ccggcaacta cgcactgcac cctgaagtig
cctecgeacce tgatcggeta cggecgoettc tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggttaca ccgactaccc gacctacgaa

gaagccgtag

125

Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

Pro
205
Arg

Asp
Asn Ala
220
Ile

Gly Pro

Asn Ser Met

val Leu
270

val

TYyr

Phe
285
Gly

Ala
Glu Glu
200
Ile

Trp Lys

&lu val val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgccteeget
ctgeggttta
cgttcatcag
aggttgccga
tgcaactgat
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggcetc
atgccatcgg
tgtcgggcygg
agcgtcgege
caaacttitg
attccatttg
tgcgcegaaca
atccagacct
cgttctacac
atctgggctg

rage 40

Tyr Met
His
160
GIn

Gln

val
175
Ile

Ser Asn

Arg Phe

Glu Lys
240
ser Gly
255
Gly Glu
Leu

Gly Glu

Pro
320
Glu

Gly

Arg
335
Phe Tle

Leu Asn

Tyr Thr

Asn
400

LYS

gttcgaacct
gagccgeatg
ctacggccag
cccgcaggea
atggaagaac
cgtcctgggc
tgcctccgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cCCagaaaaa
cgcggaaacg
€aaggcgggyg
gctggttgag
gaaaggtccy
agttaaggac
ggtttaccgc
catgagecgeg
gaacaaaaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
560
1020
1080
1140
1200



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

<220>

<223>
<400>

Met
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Asn
145
Ser
Ala
ser
Asn
Thr
225
val
Gly
Leu
val
Tyr
305
Ile
Gln
Sepr

Lys

AsSp
385

Ser
Phe
Met
Asn
50

Gly
Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Ay

210
Leu
Gly
Ala
Glu
Glu
290
ser
Iie
val
AsSn
TYr

370
Tyr

60
400
PRT
artificial Seguence

Phe
Glu
Pro
35

Lys
Thr
Ile
Lys
Gin
115
ASp
Glu
Thr
Lys

Asn
195

g Thr

Glu
Leu
Glu
Arg
275
Pro
Glu
Arg
LYS
Pro
355
ASD

PTo

<210> 61
<211> 1200
<212> DNA
<213> artifticial Sequence

<220> i
«223> ERED variant

val
Pro
20

Pro
Glu
Met
Asp
Asn
100
L.eu
Gly
Gin
Lys
ASRH
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
ASD
340
Asp
Arg

Thr

ERED variant

60

LysS
5
Ile
Leu
Trp
ITe
Asn
85
Ile
Ile
feu
Glu
ASD
165
Ser
Tyt
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu
ser

Tyr

AsSD
Lys
Ser
Ala
Ile
Ala
Phe
va'l
Arg
Glu
150
Glu
Ile
Leu
Tyr
ASp
230
ser
Ile
Lys
Thr
Asn
310
ASN
Arg
val
Thr

Glu
390

Phe
Ile
Arg
Ala
Thr
Pro
Leu
Leu
Tyr
135
LYS
Ite
Ala
Leu
S
Ala
Pro
val
Ala
Asn
295
ASp
Tyr
Thr
Tyr
phe

375
Glu

2_026us1. _sequence_Listing

Lys
Gly
Met
val
Glu
Gly
Ala
Gly
120
ASp
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Phe
Phe
Ala
Leu
Arg
360
Tyr

Ala

Pro
Asn
25

Arg
Tyr
Gly
val
Ile
105
Trp
ser
Lys
Gin
Gly
185
Glin
Ser
val
Gly
Gin
265
Lys
Trp
Ala
Leu
Ile
345
Leu
Thr

val

Glin
10

Thr
Ala
TYT
Thr
Trp
90

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
Tle
Asp
val
250
Tyr
ATG
Leu
Tyr
His
330
Gly
Glu
Met

Asp

Ala
cin
Thr
Gly
Phe
75

Ser
Asp
Ala
Sar
Ala
155
val
ASp
Lau
Glu
Ala
235
Ala
Ala
Leu
val
Ser
315
Pro
Tyr
Glu
ser

Leu
395

Leu
Leu
His
Gin
60

ITe
Asp
Cys
Phe
Asp
140
ASh
Lys
Gly
Asp
Asn
220
Ile
Asn
Tyr
Ata
Glu
300
Iie
Glu
Gly
Gly
Ala

380
Gly

Page 41

Arg
Ala
Pro
45

Arg
ser
Glu
Gin
Pro
125
Asn
ASH
Glu
val
Pro
205
Arg
Gly
Ser
val
phe
285
Gly
Trp
val
ATg
Ley
365
Glu

Trp

Asp
His
30

Gly
Ala
Pro
Gin
Ser
110
Asp
val
Pro
Tyr
Glu
180
His
Ala
Pro
Met
Leu
270
val
Glu
LYys
val
Phe
350
Pro
Gly

Asn

Thr
15

Arg
Asn
Gin
Gln
val
95

Phe
ASn
Tyr
Gn
val
175
Ile
Ser
Arg
Glu
Ser

255
Gly

Gly
Gly
Arg
335
Phe
Leu
Tyr

Lys

Asn
Ala
Ile
Arg
Ala
80

Ala
Ala
L.eu
Met
His
160
Gln
His
Asn
Phe
L.YS
240
Gly
Glu
Leu
GHu
Pro
320
Glu
Ile
Asn
Thr

Asn
400



2_026uUsl_Sequence_Listing

<400> ol
atgtctttecg ttaaggactt caagccgcag gcactgeged
attaaaattg ggaacacaca gctggctcat cgegceggtaa
cgcgctacce atccgggcaa cattccgaac aaggagtogy
cgtgcacagc gtccggggac aatgattatc acggagggtia
ggtgggatcyg ataacgcgee tggtgtttgg tcagacgaac
atcttcctgg ctattcatga ctgtcagtca tttgegtggg
tgggccgect ttecggataa ccrggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgetyg cgggtgcgga cggegtggaa attcactcag
cagttcctgg atccgcacag caacaaccge accgatgage
cgtgcacgtt ttactctgga agtcgttgac gcggtggtty
gtgggtttac gtctgagicc gtacggegtt tataactcta
ggcattgttyg ctcagtatge ctatgtcctg ggtgagetgg
aaacgcctgg cgtttgttca trtagtcgaa ccacgcgtga
ggggagggcg aatactcaga gggcaccaac gattttgett
attatccgtg ccggcaacta cgcactgcac cctgaagtty
cctegecacce tgatcggceta cggecgette tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggttaca ccgactaccc gacctacgaa gaagecgtag
<210> 62
<211> 400
<212> PRT '
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 62
met Ser Phe val gys Asp Phe Lys Pro Gln Ala
1 10
Leu Phe Glu ;go ile Lys Ile Gly égn Thr GIn
val Met Pro Pro Leu Ser Arg ggt Arg Ala Thr
35
Pro Agn Lys Glu Trp Ala Ala val Tyr Tyr Gly
5 55
Pro Gly Thr Met Tle Ile Thr Glu Gly Thr pPhe
65 70 75
Gly Gly Ile Asp Asn Ala Pro Gly val ggp Ser
85
Glu Trp Lys Asn Ile Phe Leu Ala Ile His Asp
100 105
Trp val Gin Leu Ala val Leu Gly Trp Ala Ala
115 120
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135
Asn Ala Glu GIn Glu Glu Lys Ala Lys Lys Ala
145 150 155
Ser ITe Thr Lys Asp Glu Ile Lys Gln Tyr val
165 170
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp
180 185
Ser Ala Asn Gly Tyr Leu Leu Asn Gln Phe Leu
195 200
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu
210 215
Thr teu Glu val val Asp Ala val val Asp Ala
225 230 235
val Gly Leu Arg Leu Ser Pro Tyr Gly val Tyr
245 250
Gly Ala Glu Thr Gly Ile val Ala GIn Tyr Ala
260 265
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu

acaccaacct
tgcctocget
ctgcggiita
cgttcatcag
aggttgcega
tgcaactggce
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggegg
agcgtcgege
caacctittg
attccatttg
tgcgegaaca
atccagacct
cgttctacac
atctgggety

Leu Arg Asp
His
30
Gly

Leu Ala

His Pro
45
Arg

Gin Ala

Ile Ser Pro

Asp Glu GIn

Gln ser
110
ASD

Cys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

Pro
205
Arg

ASp
Asn Ala
220
Ile

Gly Pro

Asn Ser Met

val Leu
270

val

Tyr

Ala Phe

Page 42

gttcgaacct
gagccgeatg
ctacggccag
cccgcaggea
atggaagaac
cgtectggge
tgcctecgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
caaggcygyg
gctggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagcgceg
gaacaaaaac

Thr

15
Arg

Asn
Ala
Asn Ile
Gin Arg
Ala

30
Ala

Glin
val
Phe Ala
Asnh Leu
Tyr Met
His
160
GIn

Gin

val
175
Ile His

Ser Ash

Arg Phe

Glu Lys
240
ser Gly
255
Gly

His Leu

60
120
180
240
300
360
420
480
340
600
660
720
780
840
900
960
1020
1080
1140
12060
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275 280
val Glu Pro Arg val Thr Thr pPhe Trp Leu val
290 295
Tyr Ser Gliu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
Ile 11e Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 390 395
<210> 63
<211> 1200
<212> DNA
<213> Artificial Sequence
<220>
«223> EREDR variant
<400> 63
atgtctttcg ttaaggactt caagccgcag geactgegeg
attaaaattg ggaacacaca gctggctcat cgcgcggtaa
cgcgctacce atccegyggeaa cattccgaac aaggagtygg
cgtgcacagce gtccggggac aatgatrtatc acggagggta
ggtgggatcg ataacgcgce tggtgtttgg tcagacgaac
atcttcctgg ctartcatga ctgtcagica tttgcgrggg
tgggecgect ttccggataa cctggcgegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgetg cgggtgegga cggegtggaa atrtcactcag
cagttcctgyg atccgcacag caacaaccgc accgatgagt
cgtgcacgtt ttactctgga agtcgtigac gcggtggtig
gtgggtttac gtctgagtcc gtacggegtt ttcaactcta
ggcattgttg ctcagtatgc ctatgtccty ggtgagetgg
aaacgectgg cgtttgttca tttagtcgaa ccacgcgrga
ggggagggcg aatactcaga gggcaccaac gatrtttgett
atrtatccgtg ccggcaacta cgcactgcac cctgaagttg
cctegeacee tgategygceta cggecgotite tttatttcaa
ttagaagaag gcctgecact gaacaagtat gaccgttcta
gagggttaca ccgactaccc gacctacgaa gaagccgtag
<210> 64
<211> 400
<212> PRT
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 64
Met ser phe val Lys Asp Phe Lys Pro %gn Ala
1 5
Leu Phe Glu ggo ITe Lys Ile Gly %?n Thr G1n
val Met Sgo Pro Leu Ser Arg ﬁgt arg Ala Thr
Pro Asn Lys GTu Trp Ala Ala val Tyr Tyr Gly
50 55
Pro Gly Thr Met Ile Ile Thr Glu Gly Thr Phe
65 70 75
Gly Gly 1te Asp Asn Ala Pro Gly val Trp Ser

Page 43

285

Glu Gly Glu
300
Ile

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg

Gly Leu
363
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgcctecget
ctgcggtita
cgttcatcag
aggttgccga
tgcaactgcet
gttacgattc
aagctaacaa
atgtrcagge
ccaacggtta
atgggggctc
atgccategg
tgtcgggcgg
agcgtcgege
cagacccttc
attccatttyg
tgcgcgaaca
atccagacct
cgttctacac
atctgggetg

Leu Arg Asp

Ley Ala His

His Pro
45
Arg

Gly

GIn Ala

60

ITe Ser Pro

Asp Glu GlIn

Gly Glu

Gly Pro
320
Arg Glu
335
Phe Ile

Leu Asn

Tyr Thr

Asn
400

Lys

gttcgaacct
gagccgecatg
ctacggcecag
cccgcaggea
atggaagaac
ggtcctgggce
tgccteocgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
ccecagaaaaa
cgcggaaacg
Caaggcyggag
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagcgey
gaacaaaaac

Thr
15
ATy

Asn
Ala
Asn Ile
GIn Arg
Gln Ala

val Ala

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



Glu Trp Lys
Gln
115

Asp

Trp val
Ala Arg
130
Asn Ala Glu
145
Ser

Ile Thr

Ala Ala Lys
Asn
195

Thr

ser Ala

Asn Arg
210
Leu

Thr Glu

225
val

Gly lLeu

Gly Ala Glu

Leu Glu Arg
275
Glu Pro
290

Ser

val

TYr Glu

305
Ile

I'le Arg

Gln val Lys

Asn Pro
355

AsSp

Ser

Lys Tyr
370
Tyr

Asp Pro

385

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

65
1200
DNA

<220>
<223> ERED

<400> 65

atgtctttcyg
attaaaattyg
cgegetaccc
cgtgcacage
ggtgggatcg
atcttcctygg
tgggccgect
aatgtgtata
agcattacta
tecgatcgotyg
cagttcctgg
cgtgcacgtt
grtgggrttac
ggcattgttg
aaacgcctgg
g999agggcg
artatccgtyg
ccteogeacce

&5
Asn Ile
100
Leu Leu

Gly Leu

Gin Glu

Phe
val'l
Arg
Glu

2_026Us1_Sequence_Listing
90

Leu Ala

Leu Gly
126G
Tyr ASp
135

Lys Ala

150

LyS ASp
165
Asn Sser
180
Gly Tyr

Asp Glu

va'l val

Glu
Ile
Leu
Tyr
ASp

ITe Lys

Ala Ala

Asn
200
Gly

Leu

Gly
215

Ala val

230

Leu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

Ser
Ite
LyS
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
Asp Pro
295

Asp Phe

310

Ala Gly
325
Asp Pro
340
Asp lLeu

Arg Ser

Thr Tyr

ASH
Arg
val
Thr

Glu

Tyr Ala

Thr Leu

Tyr Arg
360
Phe Tyr
375

Glu Ala

390

variant

ttaaggactt
ggaacacaca
atccgggcaa
gtccggggac
ataacgcgcc
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgeacag
tractctgga
gtctgagtcc
ctcagtatgc
cgtttgtteca
aatactcaga
ccggcaacta
tgatcggcta

Artificial sequence

caagccgeag
gttggctcat
cattccgaac
aatgattatc
tggtgtttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcegtggaa
caacaaccgc
agtcgttgac
gtacggcgtt
ctatgtectyg
tttagtcgaa
gggcaccaac
cgcactgeac
cggeegette

Tle
105
Trp
ser
Lys
Gln
Gly
185
Gin
ser
val
Gly
Gin
265
Lys
S5er
Ala
Leu
Ile
345
Leu
Thr

val

His Asp

Ala Ala

Ala ser

Ala
155
val

Lys

Tyr
170
Ala Asp

Phe Leu

Ile Glu
Ala
235
Phe

Asp

val
250
Tyr Ala

Arg Leu

teu val

Ser
315
Pro

Tyr

His
330
Gly Tyr

Glu Glu

Met Ser

Leu
395

Asp

gecactgegeg
€gcgceggtaa
aaggagtggg
acggagggta
tcagacgaac
tttgegtgyy
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggtty
ttcaactcta
ggtgagctgg
ccacgcecgtga
gatittgctt
cctgaagityg
titatttcaa

Gln Ser
110

ASp

Cys
Phe Pro
125
Asp Asn val
140
Ash

Asn Pro

Lys Glu Tyr
Glu
150

His

Gly val

Pro
205
Arg

AsSp
Asn Ala
220
Ile

Gly Pro

Asn Ser Met

Tyr val Leu
270
Phe val
285

Gly

Ala
Glu Glu
300
Ile

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg
Leu
365
Glu

Gly

Ala
380
Gly

Gly

Trp Asn

acaccaacct
tgcctocgcet
ctgcggttita
cgttcatcag
aggttgcecga
tgcaactgat
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtta
atgggggctc
atgccatcygg
tgtcgggcgyg
agcgtegege
caactgctic
attccatttg
tgcgcgaaca
atccagacct

Page 44

Phe Ala

AsSn Leuy

Tyr Met
His
160
Gln

Gln

val
175
Ile His

Ser Asn

Arg Phe

Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu
Pro
320
Arg Glu
335

Phe

Gly

Ile
Leu Asn
Tyr Thr

Asn
400

Lys

gttcgaacct
gagccgeaty
ctacggecag
cccgeaggea
atggaagaac
cgrectgggce
tgccteegat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggcgggg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
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ttagaagaag gictgccact gaacaagtat gaccgtrtcta cgttctacac catgagegeg 1140
gagggttaca ccgactaccc gacctacgaa gaagccgtag atctgggetg gaacaaaaac 1200

<210> 66

<211> 400

<212> PRT

<213> Artificial Sequence

<220>
<223> ERED variant

<400> 66

Met Ser pPhe val Lys Asp Phe Lys Pro ng Ala Leu Arg Asp Thr Asn
1 5 1 15

Leu Phe Glu gro ITe Lys Ile Gly Asn Thr GIn Leu Ala His Arg Ala

0 25 30
val Met Pro Pro Leu Ser Arg Met Arg Ala Thr His Pro Gly Asn Ile
35 . 4@ 45
Pro Asn Ly¥s Glu Trp Ala Ala val Tyr Tyr Gly gén Arg Ala GlIn Arg
50 55

pro Gly Thr Met Ile Ile Thr Glu Gly Thr Phe Ile Ser Pro GIn Ala
65 70 75 80
Gly Gly Ile asp Asn Ala Pro Gly val Trp Ser Asp Glu GIn val Ala

Glu Trp Lys Asn ITe Phe Leu Ala Ile His Asp Cys Gln Ser Phe Ala
100 105 110
Trp val GIn teu ITe val Leu Gly Trp Ala Ala Phe Pro Asp Asn Leu
115 120 125
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser Asp Asn val Tyr Mmet
130 135 140
asn Ala Glu GIn Glu Glu Lys Ala Lys Lys Ala Asn Asn Pro GIn His
145 150 155 160
ser Ile Thr Lys Asp Glu Ile Lys Gln Tyr val Lys Glu Tyr val Gln
165 170 175
Ala Ala Lys asn Ser Ile Ala Ala Gly Ala Asp Gly val Glu Ile His
180 185 190
Ser Ala Asn Gly Tyr Leu Leu Asn GIn Phe Leu Asp Pro His Ser Asn
195 200 205
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu Asn Arg Ala Arg Phe
210 215 220
Thr Leu Giu val val Asp Ala val val Asp Ala Ile Gly Pro Glu Lys
225 230 235 240
val Gly Leu Arg Leu Ser Pro Tyr Gly val Phe Asn Ser Met Ser Gly
245 250 255
Gly Ala alu Thr Gly Ile val Ala Gin Tyr Ala Tyr val Leu Gly Glu
260 265 270
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val His Leu
275 280 285
val G6lu pre Arg val Thr Thr Ala Ser Leu val Glu Gly Glu Gly Glu
290 295 300
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys Gly Pro
305 310 315 320
ITe ITe Arg Ala Gly Asn Tyr Ala Leu His Pro Glu val val Arg Glu
325 330 335
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe Phe Ile
340 345 350
ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro Leu Asn
355 360 363
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser Ala Glu Gly Tyr Thr
370 375 380
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
385 390 395 400

<210> 67
<211> 1200
<212> DNA
Page 45
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<213> Artificial Seguence

<220>
<223> EREP

<400> 67

atgrctticy
attaaaattg
cgcgctacct
cgtgcacagc
ggtgggatcg
atcttcctgg
tgggecgect
aatgtgtata
agcattacta
tcgatcgctg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcctgg
g9g9g9agggcyg
attatccgtg
cctregeaccc
ttagaagaad
gagggttaca

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

<220>
<223> ERED

<400> 68
Met Ser Phe
1
Leu

68
400
PRT

Phe Glu

val Met Pro

35
Pro Asn Lys
50
Pro Gly Thr
65

Gly Gly Ile

Glu Trp Lys
Gln
115

Asp

Trp val

Ala Arg

130

Asn Ala Glu

145

ser Ile Thr

Ala Ala Lys

Ser Ala Asn

195

Asn Arg Thr

210

Thr Leu Glu

225
val

Gly Leu

variant

ttgaggactt
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
€gggtgcgga
accegeacag
ttactctgga
gtctgagtcc
ctcagtatge
cgtitgtrca
aatactcaga
ccggcaacta
tgatcggceta
gtctgccact
ccgactaccc

variant

Glu
5
Ile

val

Pro
20
Pro Leu

Glu Trp

Met Ile

ASn
85
Ile

Asp

Asn
100
teu Trp

Gly Leu

Gin Glu

Asp
Lys
Thr
Ala
Ile
70

Ala
Phe
val
Arg

Glu

caagccgeag
gctggeteat
cattccgaac
aatgattatc
tggtgritgy
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggcgtt
ctatgtectg
tttagtcgaa
gggcaccaac
cgcactgeac
cggeegettc
gaacaagtat
gacctacgaa

Artificial Sequence

Phe Lys

ITe Gly

Arg Met

Ala val

Thr Glu

pPro Gly

Leu Ala

Leu Gly
120
Tyr Asp
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val vatl

Glu
Ile
Leu
Tyr

Asp

Ile Lys

Ala ala

Leu Ash
200
Gly Gly
215

Ala val

230

Arg Leu

Ser

Pro Tyr

gcactgcgey
cgcgceggtaa
aaggagtggg
acggagggta
tcagacgaac
tttrgcgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggrrg
gcgaactcta
ggtgagctygg
ccacgegtga
gattttgctt
cctgaagttg
tttatttcaa
gaccgttcta
gaagccgtag

Gin Ala
10

Thr

Pro
Asn Gln
25

Arg

Ala Thr

Tyr Tyr Gly
Phe
75

Ser

Gly Thr

val Trp
90
Ile His
105

Trp

Asp

Ala Ala

Ser Ala Ser
Ala
155

val

Lys Lys

GIn Tyr
170
Gly Ala
185
Gin

Asp

phe Leu

Sar Ile Glu
Ala
235

Ala

val Asp

Gly val

acaccaacct
tgecctecact
ctgcggtita
cgttcatcag
aggttygccga
tgcaactoty
gttacgattc
aagctaacaa
atgticaggc
ccaacggtta
atgggggcerc
argccatcgg
tgtegygcyg
agecgtegeygce
caaatccggy
attccattty
tgcgegaaca
atccagacct
cgttctacac
atctgggctg

Leu Arg Asp

Leu Ala His
Pro
45

Arg

Tyr Gly

Gin Ala
60
Tle

Ser Pro

Asp Glu Gln

GIn Ser
110

ASp

Cys
phe Pro
125
Asp Asn
140

Asn

val

Asn Pro

Lys Glu Tyr

val Glu
180
His

Gly

Pro
205
Arg

Asp

Asn Ala

220

ITe Gly Pro

Asn Ser Met

page 46

gttcgaacct
gacccgcatg
ctacggccag
ccegeaggea
atggaagaac
ggrcctggge
tgcctcegat
tccgecaacat
agctaagaac
tctgttaaat
aattgaaaat
€ccagaaaaa
cgcggaaacg
caaggcggyg
cctggttgag
gaaaggrccg
agttaaggac
ggrttaccge
catgagegeg
gaacaaaaac

Thr
15
arg

Asn
Ala
Asn Ile
Gln Arg
Gin Ala
val Ala
Phe Ala
Asn Leu
Tyr Met
His
160
Gln

GIn

val
175
ITe His

Ser Asn

Arg Phe
Glu Lys
240
Ser Gly

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



2m026U51§

Tyr
Ala
Glu
2
Glu
Gly
Gly
Ala

380
Gly

val
Phe
285
Gly
Trp
val
Arg
Leu
365
Glu

Trp

Sequence_Listing

Leu
270
val
Glu
Lys
val
Phe
350
Pro
Gly

Asn

255
Gly

His
Gly
Gly
Arg
335
Phe
Leu
Tyr

Lys

Glu
Leu
Glu
Pro
320
Glu
Ile
Asn
Thr

Asn
400

245 50
Gly Ala Glu Thr Gly Ile val Ala Gin Tyr Ala
260 265
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu
_ 275 280
val Glu Pro Arg val Thr Asn Pro Gly teu val
250 295
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
1le Ile Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
Gin val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
353 360
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 390 395
<210> 69
<211> 1200
<212> DNA
<213> Artificial sequence
<220>
<223> ERED variant
<400> 69
atgrctrtcg ttaaggactt caagccgeag gcactgegeg
attaaaattg ggaacacaca gctggetcat cgcgcggtaa
cgegetacce atccgggcaa cattccgaac aaggagtggg
cgtgcacage gtccggggac aatgattatc acggagggca
ggtgggatcy ataacgcgec tggtgtttgg tcagacgaac
atcttcctgg ctattcatga ctgtcagtca tttgegtyggy
tgogcegect ttccggataa cctggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgcty cgggtgcgga cggegtggaa attcactcag
cagttcctgg atccgcacag caacaaccge accgatgagt
cgtgcacgtt ttactctgga agtcgttgac geggtggttg
gtgggtttac gtctgagtcc gtacggegtt gcgaactcta
ggcattgttg ctcagtatgc ctatgtcctg ggtgagetgg
aaacgcctgg cgrttgttca tttagtcgaa ccacgcgtga
ggggagggeg aatactcaga gggcaccaac gattttgctt
attatccgtg ccggraacta cgcactgtac cctgaagtty
cctcgcacee tgatcggeta cggecgetric trtatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggttaca ccgactaccc gacctacgaa gaagccgtag
<210> 70
<211l> 4G0
<212> PRT
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 70

1

Met Ser Phe val Lys Asp Phe Lys Pro Gln Ala
5 1

Leu Phe Glu ;go ITle Lys Ile Gly Asn Thr GlIn
25

val mMet Pro Pro Leu Thr Arg Met Arg Ala Thr
40

35

ero Asn Lys Glu Trp Ala Ala val Tyr Tyr Gly

Page 47

acaccaacct
tgeeteeget
ctgcggtita
cgttcatcag
aggrtgccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggcgg
agcgtcgege
cagacccttc
attccatttg
tgcgegaaca
atccagacct
cgttctacac
atctgggctg

gttcgaacct
gacccgcatg
ctracggccag
cccgcaggea
atggaagaac
ggtcciggge
tgectecgat
tcecgecaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcgggyq
tctggttgag
gaaaggtccg
agttaaggac
ggtitaccgc
catgagcgcg
gaacaaadac

Leu Arg Asp {?r Asn

Leu Ala His Arg Ala

His Pro Gly Asn Ile

GIn Arg Ala GlIn Arg

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



Pro
Gly
Glu
Trp
Ala
ASN
145
Ser
Ala
sSer
Asn
Thr
225
val
Gly
Leu
val
Tyr
305
Ile
GIn
Ser
Lys

Asp
385

50
Gly

Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Arg
210
ey
Gly
Ala
Glu
Glu
290
Ser
Ile
val
Asn
TYF

370
Tyr

Thr
Ile
Lys
Gln
115
AsSp
Glu
Thr
Lys
Asn
195
Thr
Glu
Leu
Glu
Arg
275
Pro
Glu
Arg
LysS
Pro
355
ASp

Pro

<210> 71

<211> 1200
<212> DNA
<213> Artificial Sequence

<220>
<223> ERED variant

<400> 71
atgtcrrteg
attaaaattg

Met
Asp
Asn
100
Leu
Gly
Gin
Lys
Asn
130
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
Asp
340
Asp
Arg

Thr

ttaaggactt
ggaacacaca

Ile
AsSh
Ile
Trp
Ley
Glu
Asp
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu

Ser

Tvyr

Ile
70

Ala
Phe
val
Arg
Glu
1590
Glu
Ile
Leu
Tyr
AsSp
230
Ser
Iie
Lys
Thr
Ash
310
Asn
Arg
val
Thr

Glu
390

55
Thr

Pro
Leu
Leu
Tyr
135
Lys
Ile
Ala
Leu
Gly
215
Ala
Pro
va'l
Ala
ASD
295
AsSD
Tyr
Thr
Tyr
Pha

375
Glu

2W026U51@SequenceaListing
6

Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Pro
Phe
Ala
Leu
Ar

360
Tyr

Ala

caagccegeag
gctggetceat

Gly
val
Ile
105
Trp
Ser
LyS
Gin
Gly
185
Gln
Ser
val
Gly
Gin
265
Lys
Ser
Ala
Leu

Ile
345

g Leu

Thr

val

Thr
Trp
a0

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
ITe
ASp
val
250
Tyr
Arg
Leu
Tyr
TYr
330
Gly
Glu
Met

Asp

Phe
75

ser
Asp
Ala
Ser
Ala
155
val
ASp
Leu
Glu
Ala
235
Ala
Ala
l.eu
val
Ser
315
Pro
Tyr
Glu
Ser

Leu
395

gcactgcgeg
cgcgeggtaa

cgcgoraccc
cgtgcacage
ggtgggatcg
atcttectgy
tgggecgect
aatgtgtata
agcattacta
tcgategetg
cagttcctgy
cgtgcacgtt
gtgggtttac
ggcattgttg

atccgggeaa
gtceggggac
ataacgcgcec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
c€gggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgc

cattccgaac
aatgattatc
tggtgtttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggcgtt
ctatgtcceg

aaggagtggg
acggagggta
tcagacgaac
trtgegtgyg
gatgggttac
aaagcgaaaa
gtcaaagaat
atrtcactcag
accgatgagt
gcggtggtty
cgcaactcta
ggtgagctyg

Ile Ser Pro

Asp Glu GiIn

GlIn Ser
110

ASp

Cys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

Pro
205
Arg

AsSp

Asn Ala

220

Ile Gly pPro

AsSn Ser Met

Tyr val Leu
270
phe val
285

Gly

Ala
Glu Glu
300
Ile

Trp Lys

Glu val val
phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgcctecget
ctgcggttta
cgttcatcag
aggttgecga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgcecategy
TgtCgggcgg
agcgtcgege

Page 48

GIn
vai
95

phe
Asn
Tyr
Gin
val
175
Ile
ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
tey
Tyr

Lys

gttcgaacct
gacccgcatg

Ala
80

Ala
Ala
Leu
Met
His
160
GIn
His
AsSn
rhe
LysS
240
Gly
Glu
Leu
Glu
Pro
320
Glu
Ile
ASN
Thr

Asn
400

ctacggeeag
ceegeaggea
atggaagaac
ggtcctggge
tgcctocgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcgugy

60

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



aaacgcctgg
gg99g9agggcy
attatcecgtg
cctegeaccec
ttagaagaag
gagggttaca

<210> 72

<211>
<2172>
<213>

<220>

<223>

<400> 72

Met
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Asn
145
Ser
Ala
Ser
AsSN
Thr
225
val
Gly
l.eu
va'l
Tyr
305
Ile
Gin
Ser
Lys

ASp
385

ser
Phe
Met
Asn
50

Gly
Gly
Trp
val
Arg
130
Ala
Ite
Ala
ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
ser
Ile
val
Asn
Tyt

370
Tyr

400
PRT
Artificial Sequence

Phe
Glu
Pro
35

Lys
Thr
Ile
Lys
GIn
115
Asp
Glu
Thr
Lys
Asn
195
Thr
Glu
Leu
Glu
Ar

275
Pro
Glu
Arg
Lys
Pro
355
AsSp

Pro

val
Pro
20

Pro
Glu
Met
ASD
Asn
100
Leu
Gly
Gln
Lys
ASh
180
Gly
Asp
val
Arg

Thr
260

g Arg

Arg
Gly
Ala
Asp
340
AsSp
Arg

Thr

cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgeccact
ccgactaccc

ERED variant

Lys
5
Ile
Leu
Trp
Ile
Asn
85
Ile
Trp
Leu
Glu
Asp
165
ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu
ser

Tyr

Asp
Lys
Thr
Ala
Ile
70

Ala
Phe
val
Arg
Glu
150
Glu
Ile
Leu
Tyr
Asp
230
Ser
Ile
Lys
Thr
Asn
310
AsSn
Arg
val
Thr

Glu
390

Phe
Ile
Arg
Ala
55

Thr
Pro
Leu
Leu
Tyr
135
Lys
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
AsSp
295
ASp
Tyr
Thr
Tyr
Phe

375
Glu

2_026us1_sequence_Listing

cagaccctic
attccatttg
tgcgecgaaca
atccagacct
cgttctacac
atctgggetg

Lys
Gly
MeT
40

val
Glu
Gly
Ala
Gly
120
Asp
Ala
LYS
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Pro
Phe
Ala
Leu
Arg
360
Tyr

Ala

Pro
AsSA
25

Arg
Tyr
Gly
val
Iie
105
Trp
Ser
LYS
Gin
Gly
185
Gln
Sar
val
Gly
Gin
265
Lys
Ser
Ala
Leu
Tle
345
Leu
Thr

val

Gin
10

Thr
Ala
Tyr
Thr
TrD
90

His
Ala
Ala
LYyS
Tyr
170
Ala
Phe
Iie
ASp
val
250
Tyr
Arg
Ley
Tyr
His
330
Gly
Glu
Met

ASp

tttagtcgaa ccacgegtga
gggcaccaac gattttgett
cgcactycac cccgaagttg
cggcegette trtatticaa
gaacaagtat gaccgttcta
gacctacgaa gaagccgtag

Ala
Gln
Thr
Gly
Phe
75

Ser
Asp
Ala
Ser
Ala
155
val
Asp
Leu
Glu
Ala
235
Arg
Ala
Leu
va'l
ser
315
Pro
Tyr
Glu

Ser

Leu
395

Leu
Leu
His
Gin
60

Ile
Asp
Cys
Phe
Asp
140
AsSn
LysS
Gly
ASp
ASH
220
Ile
Asn
Tyr
Ala
Glu
300
Tle
Glu
Gly
Gly
Ala

380
Gly

Page 49

Arg
Ala
Pro
45

Arg
Ser
Glu
Gln
Pro
125
Asn
AsSn
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Leu
365
Glu

Trp

ASp
His
Gly
Ala
Pro
Gin
Ser
110
Asp
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
Lys
val
Phe
350
Pro
Gly

Asn

tctyggttyag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgceg
gaacaaaaac

Thr
15

Arg
AsSn
GIn
Gin
val
95

Phe
Asn
Tyr
GIn
val
175
Ile
Sar
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
Tyr

LysS

Asn
Ala
Ile
Arg
Ala
80

Ala
Ala
Leu
Met
His
160
GIn
His
Asn
rhe
LYS
240
Gly
Glu
Leuy
Glu
Pro
320
Glu
ITe
Asnh
Thr

Asn
400

900
960

1020 -

1080
1140
1200



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

<220>
<223> ERED

<400> 73

atgtctrecy
attaaaattg
cgcgctaccc
cgtgcacagce
ggtgggatcg
atcttectgg
tgggceegoct
aatgtgtata
agcattacta
tcgatcgetg
cagttcctgg
cgtgcacgtt
gtgggtttac
gocattgttg
aaacgcctgg
99992999cy
attatccgtg
cctecgecaccce
ttagaagaag
gagggttaca

73
1200
DNA

<210> 74
<211> 400
<212> PRT

variant

ttaaggactt
ggaacacaca
atccgggcaa
gtccggggac
ataacgcgcec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgeacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgccact
ccgactaccc

2_.0260Us1_Sequence_i.isting

Artificial Sequence

caagccgeag
gctggetcat
cattccgaac
aatgattatc
tggrgtitgy
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggcgtt
ctatgtcctg
tttagtcgaa
gggcaccaac
cgcactgcac
cggcecgettc
gaacaagtat
gacctacgaa

<213> Artificial Sequence

<220>
<223> ERED

<400> 74
?et ser phe

Leu Phe Glu

val Met Pro

35
Pro Asn Lys
50
Gly

Pro Thr

65
Gly

Gly Ile

Glu Trp Lys
Gin
115

AsSp

Trp val

Ala Arg

130

Asn Ala Glu

145

ser Ile Thr

Ala Ala Lys

Ser Ala Asn

185
Th

Asn Arg

variant

val Lys
5

Pro Ile
20
Pro Leu

Glu Trp

Met Ile

AsSn
85
Ile

ASD

ASn
100
Leu Trp

Gly tLeu

Gin Glu

Asp
Lys
Thr
Ala
Ile
Ala
Phe
val
Arg

Glu

Phe Lys

ITe Gly

Arg Met

Ala val

Thr Glu

Pro Gly

Leu Ala

Leu Gly
120
Tyr ASp
135

Lys Ala

150

Asp
165
ser

LYS

Asn
180
Gly Tyr

Asp Glu

Glu
Ile
Leu

Tyr

Ile Lys

Ala Ala

Leu Asn
200

Gly Gly

gcactgcgcyg
cgcgcggtaa
aaggagiggg
acggagggta
tcagacgaac
tttgegtyggy
gatgggttac
adagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggttg
gcgaactcta
ggtgagctygg
ccacgcgtga
gattttgctt
cctgaagttg
tttatttcaa
gaccgttcta
gaagccgtag

Gin Ala
10

Thr

Pro
Asn Gln
25
Aryg

Ala Thr

Tyr Tyr Gly
Phe
75

Ser

Gly Thr

val Trp
90
Ile His
105

Trp

Asp

Ala Ala

ser Ala Ser
Ala
155

val

Lys Lys

GIn Tyr
170
Gly Ala
185
GIn

Asp

Phe Leu

ser Ile Glu

acaccaacct
tgcetecget
ctgcggttta
cgttcatcag
aggttgecga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccategy
tgtcgggedg
agcgtcgege
cagacccgag
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggetg

Leu Arg Asp
His
30

Gly

Leu Ala

Pro
45
Arg

His
Gin Ala
60
Ile

Ser Pro

Asp GHu Gln

GlIn ser
110

Asp

Cys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val
Pro
205
Arg

Asp

Asn Ala

Page 50

gttcgaacct
gacccgeatg
ctacggeceag
cecegeaggea
atggaagaac
ggtectggge
tgccticcgat
tcegeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caaggeggag
cctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgeyg
gaacaaaaac

Thr
i5
A

Asn
Ala

Asn Ile

Gln Arg

Gln Ala

val Ala
95
Phe Ala

Asn Leu

Tyr Met
His
160
Gln

Gln

val
175
Ile His

S5er Asn

Arg Phe

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



1

2_026Usl_Sequence_Listing

210 215 220
Thr Leu Glu val val Asp Ala val val Asp Ala Ile Gly Pro
- 225 230 235
val Gly Leu Arg Eeu Ser Pro Tyr Gly ggg Ala Asn Ser Met
45
Gly Ala Glu Thr Gly Ile val Ala Gln Tyr Ala Tyr val Leu
260 265 270
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val
275 280 285
val Glu Pro Arg val Thr Asp Pro Ser Leu val Glu Gly Glu
290 295 300
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys
305 310 315
Ile Ile arg Ala Gly Asn Tyr Ala Leu ggg Pro Glu val val
325
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe
340 345 350
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro
355 360 365
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser Ala Glu Gly
370 375 380
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asnh
385 390 395
<210> 75
<211> 1200
<212> DNA
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 75
atgtctttcg ttaaggactt caaaccgcag gcactgegeg acaccaacct
attaaaattg ggaacacaca gctggctcat cgcgcggtaa tgectecgcet
cgcgctacce atccggacaa cattccgaac aaggagtggy ctgcggttta
cgtgcacage gtccggggac aatgattatc acggagggta cgttcatcag
ggtgggatcg ataacgcgcc tggtgtttgg tcagacgaac aggttgccga
atcttcctgg ctattcatga ctgtcagtca tttgcgtggg tgcaactgtg
tgggccgect ttocggataa cctyggegegt gatgggttac gttacgattce
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa aagctaacaa
agcattacta aagacgaaat taaacaatat gtcaaagaat atgttcaggc
tcgatcgetg cgggtgegyga cggcgtggaa attcactcag ccaacggtta
cagttcctgg atccgcacayg caacaaccgc accgatgagt atgggggetce
cgtgcacgtt ttactctgga agtcgttgac geggtggtty atgccategg
gtgggtttac gtctgagtcc gtacggegtt tgcaactcta tgtcgggcgg
ggcattgttg ctcagtatgc ctatgtcctg ggtgagetgg agcgtcgegce
aaacgcctgg cgtttgttca tttagtcgaa ccacgcgtga cagaccctte
ggggagggeg aatactcaga gggeaccaac gattttgett attccatttg
attatccgtg ccggcaacta cgcactgcac cctgaagttg tgcgcegaaca
cctcgcacce tgatcggora cggoecgcttc tttatttcaa atccagacct
ttagaagaag gtctgccact gaacaagtat gaccgttcta cgrtctacac
gagggttaca ccgactaccc gacctacgaa gaagccgtag atctgggetg
<210> 76
<211> 400
<212> PRT
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 76

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335
Phe Ile

Leu Asn

Tyr Thr

Asn
400

Lys

gttcgaacct
gacccgeatg
ctacggecag
cccgcaggea
atggaagaac
ggtcctgggc
tgcetcocgat
tccgcaacat
agctaggaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
€aaggcgggg
tctggttgag
gaaaggrtccg
agttcaggac
ggtttaccgc
catgagcgceg
gaacaaaaac

Met Ser phe val Lys Asp Phe Lys Pro Gin Ala Leu Arg Asp Thr Asn
5 15

Leu Phe Glu Pro Ile Lys Ite Gly Asn Thr Gln Leu Ala His Arg Ala
Page 51

60
120
180
240
300
360
420
480
540
606
660
720
780
840
a00
960
1020
1080
1140
1200



val
Pro
Pro
65

Gly
Glu
Trp
Ala
Asn
145
ser
Ala
ser
Asn
Thr
225
val
Gly
Leuy
val
Tyr
305
Ile
GIn
ser
Lys

Asp
385

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

Met
ASh
50

Gly
Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Arg
210
l.eu
Gly
Ala
Glu
Glu
290
Ser
Ile
val
Asn
Tyr

370
TYr

77
12
DN

<220>

<223>
<400>

77

Pro
35

Lys
The
Ile
Lys
GIn
115
Asp
Glu
Thr
Arg
Asn
195
Thr
Glu
Ley
Glu
Arg
275
Pro
Glu
Arg
Gin
Pro
355
Asp

Pro

00
A

20
Pro

Glu
Met
ASD
Asn
100
Leu
Gly
Gin
Lys
Asn
180
Gly
ASD
val
Arg
Thr
260
Airg
Arg
Gly
Ala
Asp
340
Asp
Arg

Thr

Leu
Trp
Ile
ASh
85

Ile
Trp
Leu
Glu
Asp
165
ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
°ro
iLeu
Ser

Tyr

ERED variant

Thr
Ala
Ile
Ala
Phe
val
Arg
Glu
150
Glu
Ile
Leu
Tyr
Asp
230
ser
Ile
Lys
Thr
Asn
310
Asn
Arg
vall
Thr

Glu
340

Arg
Ala
Thr
Pro
Leu
Leu
Tyr
135
Lys
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
Asp
295
Asp
Tyr
Thr
Tyr
Phe

375
Glu

Artificial Sequence

2_026Us1_Sequence Listing
25

Met Arg
40
val Tyr

Glu Gly

Gly val
Ile
105
Trp

Ala

Gly
120
AsSp Ser

Ala Lys

Lys Gln

Ala Gly
185
Asn Gln
200
Gly Ser

val val

Tyr Gly
Gin
265
Lys

Ala

Gly
280
Pro Ser

Phe Ala

Ala Leu

Ile
345
Leu

Leu

Arg
360
Tyr Thr

Ala val

Ala Thr His

Gin
60
Ile

Tyr Gly
rhe
75

ser

Thr

Tro
20
His

Asp

Asp Cys

Ala Ala Phe

Alta Ser Asp
140
Ala Asn
155

val

Lys

Tyr
170
Ala

Lys

Asp Gly

Phe Leu Asp

Ile Glu Asn
220
Ala Ile
235

Cys

ASp

val
250
Tyr

Asn

Ala Tyr

Arg Leu Ala
Glu
300

Ile

Leu val

Ser
315
Pro

Tyr
His Glu
330
Gly

Tyr Gly

Glu Glu Gly
Ala
380

Gly

Met Ser

Leu
395

ASD

Pro
45

Arg
Ser
Glu
Gin
Pro
125
Asn
Asn
Glu
val
Pro
205
Arg
Gly
ser
val
Phe
285
Gly
Trp
val
Arg
Leu
365
Glu

Trp

30
Gly

Ala
Pro
GIn
ser
110
ASp
val
Pro
TVYr
Glu
150
His
Ala
2ro
Met
Leu
270
val
Glu
LYS
val
Phe
350
Pro
Gly

Asn

Asn
Gln
Gln
val
95

rhe
Asn
Tyr
GIn
val
175
Ile
Ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Ley
Tyr

Lys

Ile
Arg
Ala
80

Ala
Ala
Leu
Met
His
160
Gln
His
Asn
phe
Lys
240
Gly
Glu
Leu
Glu
Pro
320
Glu
Ile
Asn
Thr

Asn
400

atgtcttteg
attaaaattg
cgegetaccec
cgtgecacagc
ggtgggatcy
atcttcctgg
tgggccgect
aatgtgtata
agcattacta
tcgatcgety

ttaaggactt
ggaacacaca
atccgggeaa
gtccggggac
ataacgecgece
ctattcatga
ttecggataa
tgaatgcgga
aagacgaaat
cgggtgcgga

caagccgeag
gctggctcat
cattccgaac
aatgattatc
tggtgtttgg
ctgtcagrca
cctggegegt
acaggaggaa
taaacaatat

cggcgtggaa

gcactgcgeg
cgcgeggtaa
aaggagtgag
acggagggta
tcagacgaac
tttgcgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag

Page 52

acaccaacct
tgectocget
ctgcggttta
cgttcatcag
aggtrtgeecga
tgcaactgtt
grtacgattc
aagctraacaa
atgttcaggc
ccaacggtta

gttcgaacct
gtcacgcaty
ctacggccay
ceegeaggea
atggaagaac
tgtcctggge
tgectecgat
tcegeaacat
agctaagaac
tctgttaaat

60

120
180
240
300
360
420
480
540
600



cagttcetygyg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcctgg
ggggagggcyg
attatccgtg
cctecgeaccc
ttagaagaag
gagggttaca

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

78
400
PRT

atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgtrrgrtca
aatactcaga
ccggcaacta
tgatcggcta
gtctgeeact
ccgactaccc

2.026Us1_Sequence_Listing

caacaaccge
agtcgttgac
gtacgacgtt
ctatgtcctg
tttagtcgaa
gggcaccaac
cgcactgcac
cggccegette
gaacaagtat
gacctacgaa

Artificial sequence

accgatgagt
gcggtggtty.
tcgaactcta
ggtgagctgg
ccacgcgtga
gattttgctt
cctgaagtty
tttatttcaa
gaccgttcta
gaagccgrag

atgggggcte
atgccatcgg
tgtcggycgg
agcgtcgege
cagacccttc
attccatttg
tgcgegaaca
atccagacct
cgttctacac
atcrgggcetg

aattgaaaat
cccagaaaaa
€gcggaaacyg
€aaggcgggg
tctggttgag
gaaaggtecg
agttaaggac
ggrttaccoc
catgagcgcg
gaacaaaaac

<220>

<223>
<400>

Met
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Asn
145
ser
Ala
Ser
A3N
Thr
225
val
Gly
Ley
val
Tyr
305
Ile
Gin
sar

Lys

ser
Phe
Met
ASn
50

Gly
Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
Ser
Ile
val
Asn

Tvyr

Phe
Glu
Pro
35

Lys
Thr
Ile
Lys
Gln
115
Asp
Glu
Thr
Lys
Asn
195
Thr
Glu
Leu
Glu
Arg
275
Pro
Glu
Arg
Lys
Pro

355
ASp

val
Pro
20

Pro
Glu
Met
Asp
Asn
100
Leuy
Gly
GIn
Lys
Asn
180
Gly
ASD
val
Arg
The
260
Arg
Arg
Gly
Ala
Asp
340
Asp

Arg

ERED variant
78

Lys
5
Iie
Leu
Trp
Ile
Asn
85
Ile
Phe
Leu
Glu
Asp
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu

ser

ASp
Lys
Ser
Ala
Ile
70

Ala
Phe
val
Arg
Glu
150
Glu
Ile
Leu
Tyr
ASD
230
Ser
Ile
Lys
Thr
Asn
310
Asn
Arg
va'l

Thr

pPhe
Ile
Arg
Ala
55

Thr
Pro
Leu
Leu
Tyr
135
Lys
Ile
Ala
teuy
Gly
215
Ala
Pro
val
Ala
Asp
295
Asp
Tvyr
Thr
Tyr

Phe

Lys
Gly
Met
40

val
Glu
Gly
Ala
Gly
120
Asp
Ala
LYyS
Ala
Asnh
200
Gly
val
Tyr
Ala
Gly
280
Pro
Phe
Ala
Leu
Ar

360
Tyr

Pro
Asn
25
Arg
Tyr
Gly
val
Ile
105
Trp
Ser
LYS
Gln
Gly
185
Gln
Ser
val
Gly
Gin
265
LYS
Ser
Ala
Leu

Ile
345

g Leu

Thr

Glin
10

Thr
Ala
Tyr
Thr
Trp
30

His
Ala
Ala
Lys
TYr
170
Ala
Phe
ITe
ASp
val
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu

Met

Ala
Gln
Thr
Gly
Phe
75

Ser
Asp
Atla
Ser
Ala
155
val
Asp
Leu
Glu
Ala
235
Ser
Ala
Leu
val
Ser
315
Pro
Tyr
Giu

Ser

Leu
Leu
His
Gin
60

Tile
ASD
Cys
rhe
ASD
140
Asn
LyS
Gly
ASp
Asn
220
Ile
Asn
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly

Ala

Page 53

Arg
Ala
Pro
45

Arg
Sar
Glu
G1n
Pro
125
Asn
Asn
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
L.aeu

365
Glu

AsSp
His
30

Gly
Ala
Pro
GIn
ser
110
Asp
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
L.ey
270
val
Glu
Lys
val
Phe
350
Pro

Gly

Thr
15

Arg
Asn
Glin
GIn
val
95

Phe
Asn
Tyr
Gln
va'l
175
Ile
ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
phe
Leu

Tyr

Asn
Ala
Ile
Arg
Ala
Ala
Ala
Leu
Met
His
160
Gin
His
AsN
Phe
Lys
240
Gly
Glu
Leu
Glu
Pro
320
Glu
Ile
Asn

Thr

660
720
780
840
900
960
1020
1080
1140
1200



370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Ash
385 390 395
<210> 79
<211> 1200
<212> DNA
<213> Artificial Sequence
<220>
<223> EREP variant
<400> 79
atgtctttcg ttaaggactt caagccgcag gcactgegeg
attaaaattg ggaacacaca gctggctcat cgcgcggtaa
cgcgetacce atccgggcaa cattccgaac aaggagtggg
cgtgcacagc gtccggggac aatgattatc acggagggra
gatgggatcg ataacgcgcc tggtgtttgy tcagacgaac
atcttcctgyg ctattcatga ctgtcagtca tttgegtggg
tgggccgect ttccggataa cctggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgategoety cgggtgcgga cggegtggag attcactcag
cagttcctgg atccgcacag caacgaccge accgatgagt
cgtgcacgtt rractctgga agtcgttgac gcggtgatty
gtgggrttac gtctgagtcc gtacggegtt tcgaactcta
ggcattgttg ctcagtatgc ctatgtcctg ggtgagetgg
aaacgcctgg cgrttgttca tttagtcgaa ccacgcgtga
ggggagggcg aatactcaga gggcaccaac gattttgctt
attatccgtg ccggcaacta cgcactgcac cctgaagttg
cctegeacee tgatcggota cggecgoitc tttatttceaa
ttagaagaag grctgccact gaacaagtat gaccgticta
gagggtraca ccgactaccc gacctacgaa gaagccgtag
<210> 80
<211> 400
<212> PRT
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 80
Met Ser Phe val %ys Asp Phe Lys Pro Gin Ala
1 10
Leu Phe Glu Pro Ile Lys Ile Gly ésn Thr G1n
20 5
val Met ggo Pro Leu Ser Arg Mgt Arg Ala Thr
4
Pro Asn Lys Glu Trp Ala éga val Tyr Tyr Gly
50
Pro Gly Thr Met Ile Ile Thr Glu Gily Thr Phe
65 70 75
Gly Gly Ile Asp ggn Ala pro Gly val ggp Ser
Glu Trp Lys Asn TIle pPhe Leu Ala Ile His Asp
100 105
Trp val GIn Leu Leu val Leu Gly Trp Ala Ala
115 120
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135
Asn Ala Glu GIn Glu Glu Lys Ala Lys Lys Ala
145 150 155
ser Ile Thr Lys Asp Glu Ile Lys GIn Tyr val
165 170
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp

2_026Usl1_sequence_Listing
380

acaccaacct
tgccteeget
ctgcggttta
cgttcatcag
aggttgeccga
tgcaactgtt
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggceygg
agcgtegegc
cagacccttc
attccatttg
tgecgegaaca
atccagacct
cgttcaagac
atctgggcta

Leu Arg Asp
His
30

Gly

teu Ala

His Pro
45

Gin Arg Ala

60
Ile

Ser Pro

Asp Glu Glin

Gin ser
110

Asp

Cys

Phe Pro

125

Asp Asn val

140

Asn Asn Pro

Lys Glu Tyr

Gly val Glu

Page 54

400

gttcgaacct
gtcacgcatg
ctacggccag
ccegeaggea
atggaagaac
ggtcctgggc
tgcctecgat
tcecgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcgggg
rctggttgag
gaaaggtccy
agttaaggac
ggrrtaccgce
catgagcgeg
gaacaaaact

Thr
15
Arg

Asn
Ala
Asn Ile
Gin Arg
Ala

80
Ala

Gin
val
Phe Ala
Asn Leu
TYr Met
His
160
Glin

Glin

val
175

Tle His

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



2_026Us81_sequence_ Listing

180 185
ser Ala Asn Gly Tyr Leu Leu Asn Gin Phe Leu
195 200
Asp Arg Thr Asp Glu Tyr Gly Gly Ser ITe Glu
210 215
Thr Leu Glu val val Asp ala val val Asp Ala
225 230 235
val Gly Leu Arg Leu Ser Pro Tyr Gly val ser
245 250
Gly Ala Glu Thr Gly Ile val Ala Gln Tyr Ala
260 265
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu
275 280
val Glu pro Arg val Thr Asp Pro Ser Leu val
290 295
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
Ile I1e Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr Phe Lys Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 390 395
<210> 81
<2131> 1200
<212> DNA
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 81
atgtctttcg ttaaggactt caagcecgeag gcactgegey
attaaaattg ggaacacaca gctggctcat cgcgceggtaa
cgcgctaccc atccgggeaa cattccgaac aaggagtggg
cgtgcacagec gtccggggac aatgattatc acggagggta
ggtgggatcg ataacgcgec tggtgtttygg tcagacgaac
atcttcectgg ctattcatga ctgtcagtca tttgegtggg
tgggccgect ttccggataa cctggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgotg cgggitgegga cggcgtggaa attcactcag
cagttcctgg atccgcacag caacaaccge accgatgagt
cgtgcacgtt ttactctgga agtcgttgac gocggtggtty
gtgggtttac gtctgagtcc gtacggegtt tcgaactcta
ggcatrtgttyg ctcagtatgc ctatgtcctg ggtgageigy
aaacgcctygg cgrttgttca ttragtcgaa ccacgogtga
ggggagggcg aatactcaga gggcaccaac gattttgett
attatccgtg ccggcaacta cgcactgeac cctgaagttg
cctegcacece tgatcggeta cggecgette tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggttaca ccgactacce gacctacgaa gaagccgtag
<210> 82
<211> 400
<212> PRT
<213> Artificial Sequence
<220
<223> ERED variant

190
Pro His
205

Arg

ASp

Asn Ala

220

Ile Gly Pro

Asn 5er Met

val Leu
270

val

Tyr

Phe
285
Gly

Ala
Glu Glu
300
Ile

Trp LyS

Glu val val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgccteeget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgy
tgtcgggcog
agcgtcgege
cagatgggtc
attccattig
tgcgcgaaca
atccagacct
cgttctacac
atctgggcty

page 55

Ser Ash

Arg Phe

Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly pPro
320
Arg Glu
335
Phe Ile

l.eu Asn

Tyr Thr

Thr
400

Lys

gttcgaacct
gtcacgcatg
ctacggccag
ccecgeaggea
atggaagaac
ggtcctgggce
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggagacg
caaggcgggg
tctggttgag
gaaaggtccg
agttaaggac
ggttraccge
catgagcgcg
gaacaaaaac

60
120
180
240
300
360
420
480
540
600
660
720
780
846G
900
960
1020
1080
1140
1200



<400> 82

Met
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Asn
145
ser
Ala
Ser
AsSh
Thr
225
val
Gly
Leu
va'l
Tyr
305
Ile
Gin
ser
Lys

ASp
385

Ser
rPhe
Met
AsSh
50

Gly
Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
Ser
Ile
val
Asn
TYr

370
Tyr

Phe
Glu
Pro
35

Lys
Thr
Ile
LYS
Gin
115
Asp
Glu
Thr
Lys
Asn
195
Thr
Glu
_eu
Glu
Arg
275
Pro
Glu
Arg
LysS
Pro
355
Asp

Pro

val
Pro
20

Pro
Glu
Met
ASp
Asn
100
Leu
Gly
Gln
Lys
Asn
180
Gly
Asp
va'l
Arg
Thr
260
Arg
Arg
Gly
Ala
Asp
340
Asp
Arg

Thr

Lys
5
Ile
Leu
Trp
Ile
Asn
85
ile
Trp
Leu
Glu
AsSp
165
Ser
TYr
Gly
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu
ser

Tyr

ASp
Lys
Ser
Ala
Ile
70

Ala
Phe
val
Arg
Glu
150
Glu
Ile
Leu
Tyr
Asp
230
ser
Ile
Lys
Thr
Asnh
310
Asn
Arg
val
Thr

Glu
380

Phe
Ile
Arg
Ala
Thr
Pro
Leu
Leu
Tyr
135
LyS
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
AsSp
295
Asp
Tyr
Thr
Tyr
Phe

375
Glu

2_026uUsl_Sequence_Listing

LYys
Gly
Met
40

val
Glu
Gly
Ala
Gly
120
ASp
Ala
LyS
Ala
Asnh
200
Gly
val
Tyr
Ala
Gly
280
Gly
Phe
Ala
Leu
Arg
360
Tyt

Ala

Pro
Asn
25

Arg
TYyr
Gly
val
Ile
105
Trp
Ser
Lys
Gin
Gly
185
Gin
ser
val
Gly
Gln
265
LyS
ser
Ala
Leu
Ile
345
Leu
The

val

Gln
10

Thr
Ala
Tyr
Thr
Trp
90

His
Ala
Ala
Lys
Tyr
170
Ala
rhe
Ile
Asp
val
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu
Met

Asp

Ala
Gin
Thr
Gly
Phe
75

Ser
Asp
Ala
Ser
Ala
155
val
AsSp
Lau
Glu
Ala
235
Ser
Ala
Leu
val
Sar
315
Pro
TYF
Glu
Ser

Leu
395

Ley
Leu
His
Gin
60

Ile
Asp
Cys
pPhe
ASp
140
Asn
LYS
Gly
Asp
Ash
220
Ile
Asn
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly
Ala

380
Gly

Arg

Ala
Pro
45

Arg
Ser
Glu
Gin
Pro
125
Asn
Asn
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
l.eu
365
Glu

Trp

Asp
His
30

Gly
Ala
Pro
GlIn
ser
110
Asp
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
Lys
val
rhe
350
Pro
Gly

AsSn

Thr
15

Arg
Asn
Glin
Gin
val
95

Phe
Asn
Tyr
Glin
val
175
Ile
Ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Ar

335
rhe
Leu
Tyr

LYS

Asnh
Ala
Ile
Arg
Ala
Ala
Ala
Leu
Met
His

160
GlIn

Asn
Phe
Lys
240
Gly
Glu
Leu
Glu

Pro
320

g Glu

Ile
Asn
Thr

Asn
400

<210> 83
<211> 1200
<217> DNA

<213> Artificial Seguence

<220>
<223> ERED

<400> 83

atgtctttcg
attaaaattg
cgcgetacee
cgtgcacage
ggtgggatcg
atcttcotgy

variant

ttaaggactt
ggaacacaca
atccgggcaa
gtccggggac
ataacgcgec
ctattcatga

caagccgeag
gctggetcat
cattccgaac
aatgattatc
tggtgtttgg
ctgtcagtca

gcactgcgeg
cgegeggtaa
aaggagtggg
acggagggta
tcagacgaac

tttgcgtggg

acaccaacct
tgectecget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactgtt

Page 56

grtcgaacct
gtcacgcatg
ctacggecag
ccecgcaggea
atggaagaac
tgtcctggge

60

120
180
240
300
360



tgggeegect
aatgtgtata
agcattacta
tcgatcgetyg
cagtrcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcctgg
4g999aggycy
attatccgtg
cctcgeaccc
ttagaagaag
gagggttaca

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

84

<220>

<223>
<400

Met
i
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Asn
145
ser
Ala
Ser
ASQH
Thr
225
val
Gly
Leu
val
TYr
305
Ile

Gin

84
ser

Phe
Met
Asn
50

Gly
Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Ar

210
Ley
Gly
Ala
Glu
Glu
290
ser
Ile

val

400
PRT
Artificial Sequence

Phe
Glu
Pro
35

Lys
Thr
Ite
LyS
Glin
115
ASp
Glu
Thr
LYS

Asn
195

g Thr

Glu
l.ey
Glu
Arg
275
Pro
Glu
Arg

Lys

val
Pro
20

Pro
Glu
Met
Asp
Asn
100
Ley
Gly
GIn
Lys
ASN
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala

Asp

ttccggataa
tgaatrgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgce
cgtttgttca
aatactcaga
ccggcaacta
tgatcggceta
gtctgecact
ccgactaccc

ERED variant

Lys
5
Ite
lLeu
Trp
Ile
Asn
85
Ile
Phe
Leu
Glu
ASp
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly

325
Fro

AsSp
Lys
Ser
Ala
Ite
70

Ala
Phe
val
Arg
Glu
150
Glu
Ile
ey
Tyr
ASp
230
Ser
Ile
Lys
Thr
Ash
310
Asn

Arg

Phe
Ile
Arg
Ala
55

Thr
Pro
Leuy
Leu
Tyr
135
Lys
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
Asp
295
ASp
Tyr
Thr

2..026Us1 _Sequence_Listing
gatgggttac

cctggegegt
acaggaggaa.
taaacaatat
cggcgtggaa
caacaaccgce
agtcgttgac
gtacggcgtt
ctatgtccty
tttagtcgaa
gggcaccaac
cgcactgcac
cggcecgette
gaacaagtat
gacctacgaa

Lys
Gly
Met
40

val
Glu
Gly
Ala
Gly
126
ASpH
Ala
Lys
Ala
Asn
200
Gly
vail
Tyr
Ala
Gly
280
Pro
Phe
Ala

Leu

aaagcgaaaa

gtcaaagaat
attcactcag
accgatgagt
gcggtggrg
gtgaactcta
ggtgagetgog

ccacgcgtoa

gattttgett
cctgaagtty
tttatttcaa
gaccgttcta
gaagccgtag

Pro
Asn
25

Arg
Tyr
Gly
val
Iie
105
Trp
Ser
Lys
Gln
Gly
185
Gln
ser
val
Gly
Gin
265
LYS
Ser
Ala
Leu

Ile

GIn
Thr
Ala
Tyr
Thr
Trp
90

His
Ala
Ala
iys
Tyr
170
Ala
Phe
Ite
Asp
val
250
Tvyr
Arg
Leu
Tyr
His
330
Gly

Ala
Glin
Thr
Gly
Phe
75

Ser
ASp
Ala
Ser
Ala
155
val
Asp
l.eu
Glu
Ala
235
val
Ala
Leu
val
Ser
315
Pro

Tyr

gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggcag
agcgtcgege
cagaccctte
attccatttg
tgcgegaaca
atccagacct
cgttcattac
atctgggcetg

Leu Arg Asp
His
30
Gly

Leu Ala

His Pro
45
Arg

GIn Ala

Ile Ser Pro

Asp Glu Glin

Gln ser
110
ASp

Cys
pPhe Pro
125
Asp Asn val
140
ASN

ASH FPro

Lys Glu Tyr
Glu
190

His

Gly vai

Asp Pro

205

Asn Arg Ala

220
Ile

Gly Pro

Asn Ser Met

val Leu
270

val

Tyr

Phe
285
Gly

Ata

Glu Glu

300

ITe Trp LyS

Glu val val

Gly Arg Phe

Page 57

tgcctecgat
tccgcaacat
agctaagaac
tctgrtaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcyygy
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagcgeg
gaacaaaaac

Thr
15
Arg

ASn
Ala
Asn Ile
GIn Arg
Ala

20
Ala

GlIn
val
Phe Ala
Asn Leu
Tyr Met
His
160
Gin

Gin

val
175
Ile

Ser Asn

Arg Phe

Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly pPro
320
Arg Glu
335

phe Ile

420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200



340

2_026Us1_sequence_Listing

345

Ser Asn gro Asp Leu val Tyr Arg teu Glu Glu
55

Lys Tyr Asp Arg Ser Thr
370

385

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

<220>
<223>

85
1200
DNA

ERED

<400> 85

atgtctttcg
attaaaattg
cgegctacce
cgtygcacage
ggtgggatcg
atcttecctygy
tgggcecegect
aatgtgtata
agcattacta
tcgatcgetg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgtty
aaacgcctgyg
ggggagygcyg
attatccgtg
cctegeacce
ttagaagaag
gagggttaca

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

86
400
PRT

<220>
<223> ERED

<400> 86
Met Ser
1

Leu

Phe

phe Glu

val Met Pro

35

Pro Asn Lys

50
Pro Gly Thr
65
Gly

Gly Ile

Glu Trp Lys
Gin
115

Asp

Trp val

Ala Arg
130
Ala

ASN Glu

variant

ttaaggactt
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgcc
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgce
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgccact
ccgactaccec

variant

val Lys
5

Pro Ile
20
Pro Leu

Glu Trp

Met Ile

Asn
85
Ite

Asp

Asn
100
lL.eu Phe

Gly Leu

Gin Glu

Asp
Lys
Ser
Ala
Ite
70

Ala
Phe
vatl
Arg
Glu

360
Phe Ile
375

Asp Tyr Pro Thr Tyr g]g Glu Ala val Asp Leu

Artificial Sequence

caagccgeag
gctggctcat
cattccgaac
aatgattatc
tggrgtttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggegtt
ctatgtcctyg
tttagtcgaa
gggcaccaac
cgcactgcac
cggcecgette
gaacaagtat
gacctacgaa

Artificial Seguence

Phe Lys

Ile Gly

Arg Met

Ala val
55
Thr Glu

Pro Gly

Leu Ala
Gly
120
Asp

Leu

Tyr
135

Lys Ala

Thr Met Ser

395

gcactgcgeg
cgcgeggtaa
aaggagtggg
acggagggta
tcagacgaac
tttgcgtyggy
gatggdggttac
adagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggtty
tcgaacicta
ggtgagctgg
ccacgegtga
gattttgctt
cctgaagttg
trtatttcaa
gaccgttcta
gaagccgtiag

Gin Ala
10

Thr

Pro
Asn Gin
25
Arg

Ata Thr

Tyr Tvr Gly
Phe
75

ser

Gly Thr

val Trp
90
Ile His
105

Trp

ASp

Ala Ala

Ser Ala Ser

Lys Lys Ala

350
Gly Leu-Pro
365
Ala Glu Gly
380
Gly Trp Asn

acaccaacct
tgcctooget
ctgcggttta
cgttcatcag
aggttgecga
tgcaactgtt
grracgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggcetc
atgccatcygg
tgtcgggcgy
agcgtcgege
caaatgggtt
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggctg

Leu Arg Asp

Leu Ala His
Pro
453

Arg

Gly
Gln Ala
60
Ile

ser Pro

Asp Glu Gln

Gln ser
110
Asp

cys

Fhe Pro

125

Asp Asn val

140
Asn

Asn Pro

Page 58

Leu Asn
Tyr Tthr

Lys Asn
400

gttcgaacct
gtcacgcatg
ctacggecag
ceegeaggea
atggaagaac
tgtcctgggc
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
caaggcgggg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagegey
gaacaaaaac

Thr
15
Arg

Asn
Ala

Asn Ile

Glin Arg

Gin Ala

val Ala
95
rhe Ala

AsSn Leu

Tyr Met

GIn His

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
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145 150 155
ser Ile Thr Lys Asp Glu Ile Lys GIn Tyr val
165 170
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp
180 185
Ser Ala Asn Gly Tyr Leu Leu Asn Gin Phe Leu
195 200
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu
210 215
Thr Leu Glu val val Asp Ala val val Asp Ala
225 230 235
val Gly Leu Arg Leu Ser Pro Tyr Gly val Ser
245 250
Gly Ala Glu Thr Gly I1e val Ala Gin Tyr Ala
260 265
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu
275 280
val Glu Pro Arg val Thr Asn Gly Phe Leu val
290 295
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
Ite Ile Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 390 385
<210> 87
<211> 1200
<212> DNA
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 87
atgtctttcg ttaaggactt caagccgcag gcactgegeg
attaaaattg ggaacacaca gctggetcat cgegeggtaa
cgcgetacce atccgggeaa cattccgaac aaggagtggg
cgtgcacagc gtccggggac aatgattatc acggagggta
ggtgggatcg ataacgcgece tggitgtitgg tcagacgaac
atcrtcctgg ctattcacga ctgtcagtca tttgegtggg
tgggeccgect ttccggataa cctggegegt gatgggctac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgety cgggtgegga cggegtggaa attcactcag
cagttcctgg atccgcacag caacaaccgce accgatgagt
cgtgcacgtt ttactctgga agtcgttgac goggtggttg
gtgggtttac gtctgagtce gtacggegtt tcgaacteta
ggcattgtty ctcagtatgce ctatgtcctg ggtgagetoy
aaacgcctgg cgittgttca tttagtcgaa ccacgegtga
ggggagggcyg aatactcaga gggcaccaac gattttgett
attatccgty ccggcaacta cgcactgcac cctgaagttg
cctegeacce tgatcggeta cggecgette tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagogttaca tcgactacce gacctacgaa gaagecgtag
<210> 88
<211> 400
<212> PRT
<213> Artvificial sequence

Lys Glu Tyr
Glu
190
His

Gty val

Asp Pro

205

Asn Arg Ala

220
Ile

Gly Pro

Asn Ser Met

val Leu
270
val

Tyr

rhe
285
Gly

Ala
Glu Glu
300
ITe

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgccteeget
ctgcggtita
cgttcatcag
aggttgeccga
tgcaactgtyg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggcgy
agcgtcgege
caacgtcgtt
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctggyctyg

page 59

160
val G1n
175
Ile

Ser Asn

Arg Phe

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335
Phe Ile

Leu Asn

Tyr Thr

Asn
400

Lys

grtcgaacct
gtcacgcatg
ctacggccag
cccgcaggea
atggaagaac
ggrcciggge
tgcctcegat
tccgcaacat
agctaagaac
tctgttaaat
aattgasaat
cccagaaaaa
Cgcggaaacg
€2a09cgggg
tctgattgag
gaaaggtceg
agttaaggac
ggtttaccgc
catgagcgceg
gaacaaaaac

60

120
180
240
300
360
420
480
540 .
600
660
720
780
840
900
960
1020
1080
1140
1200
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<220>
<223> ERED variant

<400> 88
Met Ser Phe val Lys Asp Phe Lys Pro gén Ala Leu Arg Asp Thr Asn
1 5 15
Leu Phe Glu Pro Ile Lys ITe Gly Asn Thr GIn Leu Ala His Arg Ala
20 25 30
val Met Pro Pro Leu Ser Arg Mgt arg Ala Thr His Pro Gly Asn Ile
35 4 45
Pro gsn Lys Glu Trp Ala Ala val Tyr Tyr Gly g&n Arg Ala Gin Arg
55
pro Gly Thr Mmet Ile Ile Thr Glu Gly Thr Phe Ile Ser Pro Gin Ala
65 70 75 80
Gly Gly ITe Asp Asn Ala Pro Gly val Trp Ser Asp Glu GIn val Ala

Glu Trp Lys Asn Ile Phe Leu Ala Ile His Asp Cys Gln Ser Phe Ala
' 100 . 105 110
Trp val GIn Leu Trp val Leu Gly Trp Ala Ala Phe Pro Asp Asn Leu
115 120 125
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser Asp Asn val Tyr Met
130 135 140
Asn Ala Glu GIn GTu Glu Lys Ala Lys Lys Ala Asn Asn Pro GIn His
145 150 155 160
ser Ile Thr Lys Asp Glu Ile Lys GlIn Tyr val Lys Glu Tyr val GlIn
165 170 175
Ala Ala Lys Asn Ser ITe Ala Ala Gly Ala Asp Gly val Glu Ile His
180 185 190
Ser Ala Asn Gly Tyr Leu Leu Ash GIn Phe Leu Asp Pro His Ser Asn
195 200 205
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu Asn Arg Ala Arg Phe
210 215 220
Thr Leu Glu val val asp ala val val Asp Ala Ile Gly Pro Glu Lys
225 230 235 240
val Gly Leu Arg Leu Ser Pro Tyr Gly val Ser Asn Ser Met Ser Gly
245 250 255
Gly Ala Glu Thr Gly 1le val Ala GIn Tyr Ala Tyr val Leu Gly Glu
260 265 270
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val His Leu
275 280 285
val Glu Pro Arg val Thr Thr Ser pPhe Leu val Glu Gly Glu Gly Glu
290 295 300
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys Gly Pro
305 310 315 320
Ile ITe Arg Ala Gly Asn Tyr Ala Leu His Pro Glu val val Arg Glu
325 330 335
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe Phe Ile
340 345 350
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro Leu Asn
355 360 365
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr met Ser Ala Glu Gly Tyr Ile
370 375 380
Asp Tyr Pro Thr Tyr G6lu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
385 390 395 400

<210> 89

<211> 1200

<212> DNA

<213> Artificial Seguence

<220>
<223> ERED variant

<400> 89

atgtcrttcyg ttaaggactt caagccgcag geactgcgcg acaccaacct gttcgaacct 60

attaaaattg ggaacacaca gctggctcat cgcgeggtaa tgoctecget gacccgeatg 120
rPage 60



cgcgetaccc
cgtygcacagce
ggtgggatcg
atctrcctygg
tgggecgect
aatgtgtata
agcattacta
tcgatcgctg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcctgg
ggggagggcg
attatccgtg
cctcgeacce
ttagaagaag

atccgggcaa
gtccggggac
ataacgcgece
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcegga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgtttgtica
aatactcaga
ccggcaacta
tgatcggcta
gtctgeccact

2_026usl_Sequence_Listing

cattccgaac
aatgattatc
tggtgtttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggecgtggaa
caacaaccgc
agtcgttgac
gtacggcgtt
ctatgtccty
tttagtcgaa
gggcaccaac
cgcactgcac
cggeegettc
gaacaagtat

aaggagtggg
acggagggta
tcagacgaae
tttgegtyggy
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggtty
gtgaactcta
ggtgagetygy
ccacgegtga
gattttgcrt
cctgaagttg
tttatttcaa
gaccgttcta

ctgcggttta
cgttcatcag
aggttgecga
tgcaactgty
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtta
atgggggctc
atgccatcygg
tgtcgggcgy
agcgtegege
cagacccrtc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac

ctacggecag
ccegeaggea
atggaagaac
ggtcctgggc
tgectccgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
€aaggcggyg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagegeg

gagggttaca

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

a0
400
PRT

<220>

<223>
<400>

Met
1
Lau
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Asn
145
Ser
Ala
Ser
Asn
Thr
225
val
Gly
Leu
val

Tyr

a0
Ser Phe val

phe Glu Pro

20

Met Pro Pro

35
Asn Lys Glu
50
Gly

Thr Met

Gly Ile Asp
Asn
100

Leu

Trp Lys
GIn
115
Asp

va'l

Arg Gly

130

Ala Glu Gln

Tle Thr Lys

Ala Lys Asn

180

Ala Asn Gly
195

Arg Thr
210

l.eu

Asp

Glu val

Gly Leu Arg
Thr
260

Arg

Ala Glu

Glu Arg
275
Glu Pro
290

ser

Arg

Glu Gly

ccgactaccc

ERED variant

LysS
5
Ile
L.eu
Trp
Ile
Asn
85
Ile
Trp
Leu
Glu
AsSD
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val

Thr

Asp
Lys
Thr
Ala
Ile
70

Ala
rhe
val
Arg
Glu
150
Glu
Ile
Leu
Tyr
Asp
230
Ser
Ile
LYS
Thr

Asn

Artificial Sequence

Phe
Ile
Arg
Ala
Thr
Pro
Leu
Leu
Tyr
135
Lys
Ile
Ala
Leu
Ala
Pro
val
Ala
Asp

295
Asp

gacctacgaa

LYS
Gly
Met
val
Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
AsSn
200
Gly
val
Tyr
Ala
Gly
280
Pro

Phe

gaagccgtag

Pro
ASh
25

Arg
Tyr
Gly
val

Ile
105
Trp

Ser
Lys
Gin
Gly
185
Gln
Ser
val
Gly
Gln
265
Lys
Ser

Ala

GIn
10

Thr
Ala
TYyr
Thr
Trp
9C

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
Ile
Asp
val
250
Tyr
Arg
Leu

TYyr

Ala
Gln
Thr
Gly
Phe
75

Ser
Asp
Ala
ser
Ala
155
val
ASDp
Leu
Glu
Ala
235
val
Ala
Leu
val

Ser

atctgggcty

Arg
Ala
Pro
45

Arg
Ser
Glu
Gln
Pro
125
Asn
Asn
Glu
va'l
Pro

205
Arg

Asp

Asn
220
Ile Gly

Ashn Ser

Tyr val
Phe
285
Gly

Ala

Glu
300

ITe Trp

Page 61

ASD
His
Gly
Ala
Pro
GlIn
Ser
110
Asp
val
Pro
TYr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu

LYS

gaacdddaac

Thr
15

Arg
Ash
Glin
Gln
val
95

Phe
Asn
Tyr
Glin
val
175
Iie
Ser
ATg
Glu
Ser
255
Gly
His
Gly
Gly

Asn
Ala
Ile
Arg
Ala
Ala
Ala
Leu
Met
His

160
Gln

ASn
rhe
LYS

240
Gly

Leu
Glu

Pro

180
240
300
360
420
480
540
600
660
720
780
840
900
860
1020
1080
1140
1200
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305 310 315
ITe ITe Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
Gin val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375

Asp Tyr pro Thr Tyr Glu Glu Ala val Asp Leu

385 390 395

<210> 91

<211> 1200

<212> DNA

<213> Artificial Sequence

<220>

<223> ERED variant

<400> 91

atgtctttcg ttaaggactt caagccgcag gcactgegey

attaaaattg ggaacacaca gccggcetcat cgegeggtaa

cgcgctacce atccgggeaa cattccgaac aaggagtggg

cgtgcacagc gtccggggac aatgattatc acggagggta

ggtgggatcg ataacgcgec tggtgtitgg tcagacgaac

atcttcctgy ctattcatga ctgtcagtca tttgegtggg

tgggcegecet ttccggataa cctggegegt gatggottac

aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa

agcattacta aagacgaaat taaacaatat gtcaaagaat

tcgatcgety cgggtgcgga cggegtggaa attcactcag

cagttcctgg atccgecacag caacaaccge accgatgagt

cgtgcacgtt ttactctgga agtcgttgac gcggtggttg

gtgggtttac gtctgagtcc gtacggegtt gtgaactcta

ggcattgttg ctcagtatge ctatgtcctg ggtgagetgg

aaacgectgg cgtiigtica tttagtcgaa ccacgcgtga

ggggagggcg aatactcaga gggcaccaac gattttgetrt

attatccgtg ccggcaacta cgcactgcac cctgaagttg

cctegcacce tgatcggeta cggecgettc tttatttcaa

ttagaagaag gtctgccact gaacaagtat gaccgttcta

gagggttaca ccgactaccC gacctacgaa gaagccgrag

<210> 92

<Z211> 400

<212> PRT

<213> Artificial Sequence

<220>

<223> EREDP variant

<400> 82

?et ser Phe val Lys Asp Phe Lys Pro Gén Ala

5 1
Leu phe Glu ;60 Ile Lys Ile Gly %gn Thr Gln
val Met ggo Pro Leu Thr Arg Met Arg Ala Thr
40

Pro ggn Lys Glu Trp Ala Ala val Tyr Tyr Gly
55

Prao Gly Thr Met Ile Ile Thr Glu Gly Thr Phe

65 70 75

Gly Gly Ile Asp ggn Ala Pro Gly val grp ser

0]
Glu Trp Lys Asn Ile phe teu Ala Ile His Asp
100 1065
Trp val GIn Leu Ala val Leu Gly Trp Ala Ala

Page 62

Glu val val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly Trp

acaccaacct
tgcetecget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactgge
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggegg
agcgtegegce
cagatccgtce
attccatttg
tgcgegaaca
atccagacct
cgttctacac
atctgggetyg

Leu Arg

Pro Ala

30
Pro
45
Arg

His
Glin

ITe Ser Pro

Asp Glu Gln

GIln Ser
110

Asp

Cys

Phe Pro

Arg
335
Phe

Leu

320
Glu

Ile

ASn

Gly Tyr

Asn Lys

Asp
His
Gly

Ala

Thr

Asn
400

gttcgaacct
gacccgeatg
ctacggccag
cccgeaggea
atggaagaac
agtcctgggc
tgcctecgat
tcecgcaacat
agctraagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggcgggg
tctggttgag
gaaaggtccy
agttaaggac
ggtttaccgc
catgagcgcg
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile

Gin

Gln
val
95

Phe

Asn

Arg
Ala
80

Ala
Ala

lLeu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
1020
1680
1140
1200



Ala Arg
130
Asn Ala
145
ser Ile

Ala Ala

ser Ala
Asn Ar

210
Thr Leu
225
val Gly

Gly Ala

Leu Glu

Glu
290
ser

val

TYI
305
Ile 1le

GIn val

5er Ash

Lys Tyr
370

Asp Tyr
385

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

<220>
<223>

<400>

93
12
DN

93

115
ASp

Glu
Thr
Lys

Asn
195

g The

Glu
Leu
Glu
Arg
275
Pro
Glu
Arg
Lys
Pro
355
Asp

Pro

00
A

atgtctttcg

Gly
Glin
Lys
AsSn
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
Asp
340
ASD
Arg

Tht

ttaaggactt

Ley
Glu
ASD
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu
ser

Tyr

ERED variant

Arg
Glu
150
Glu
Tle
Leu
Tvr
Asp
230
Ser
Iie
LyS
Thr
Asn
310
Asn
Arg
val
Thr

Glu
390

Tyr
135
Lys
Ite
Ala
Leu
Gly
215
Ala
Pro
val
Ala
Asp
295
AsSp
Tyr
Thr
Tyr
Phe

375
Glu

Artificial sequence

2_026usl_sequence. Listing

120
Asp

Ala
Lys
Ala
ASn
200
Gly
va'l
Tyr
Ala
Gly
280
Pro
Phe
Ala
Leu
Arg
360
Tyr

Ala

caagccgeag

Ser
LYS
Gln
Gly
185
GIn
ser
val
Gly
Gin
265
Lys
Ser
Ala
leu
Ile
345
Leu
Thr

val

Ala
Lys
Tyr
170
Ala
Phe
Ile
Asp
val
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu
Met

Asp

Ser
Ala
155
val
ASp
Leu
Glu
Ala
235
val
Ala
Leu
val
ser
315
Pro
Tyr
Glu
ser

Leu
395

gcactgcgeg

ASp
140
Asn
LYys
Gly
Asp
Asn
220
Ile
Asn
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly
Ala

380
Gly

125
AsH

Asn
Glu
val
Pra
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
L.eu
365
clu

Trp

val
Pro
Tvyr
Glu
130
His
Ala
Pro
Met
Leu
270
val
Glu
Lys
val
Phe
350
Pro
Gly

Asnh

acaccaacct

Tyr
Gln
val
2
ser
Arg
Glu
ser

255
Gly

Gly
Gly
Arg
335
Phe
Leu
Tyr

Lys

gttcgaacct

Met
His
160
Gin
His
AsSh
Phe
Lys
240
Gly
Glu
l.eu
Glu
Pro
320
Glu
Ile
Asn

Thr

Asn
400

attaaaattg
cgegetaccee
cgtgeacage
ggtgggatcy
arcttcctgg
tgggccgect
aatgtgtata
agcattacta
tcgategety
cagttcctgg
cgtgecacgtt
gtgggtttac
ggcattgttg
aaacgcctgg
9999agggcg
attatccgtg
cetegeaccec
ttagaagaag
gagggrtaca

ggaacacaca
atccgggcaa
gtccggggac
ataacgcgcec
ctattcatga
ttcecggataa
tgaatgcgga
aagacgaaar
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtecc
ctcagtatgce
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgecact
ccgactaccc

gctggcteat
cattccgaac
aatgattate
tggtgtttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccge
agtcgttgac
gtacggcgtt
ctatgteccty
tttagtcgaa
gggeaccaac
cgcactgeac
cggcegette
gaacaagtat
gacctacgaa

cgcgcggtaa
aaggagtggy
acggagggta
tcagacgaac
tttgcgtgyyg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
geggtggrty
ttcaactcta
ggtgagctgg
ccacgcgtga
gattttgett
cctgaagtty
tttatttcaa
gaccgttcta
gaagccgtag

tgccteeget
ctgcggttta
cgttcatcag
aggttgccega
tucaactgaa
gttacgattc
aagctaacaa
atgttcagge
ccaacggtta
atgggggetc
atgccatcgg
tgtcggacgg
agcgtcgege
caacgggatt
attccatttyg
tgcgcgaaca
atccagacct
cgrtctacac
atctggygctyg
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gacccgeatyg
ctacggccag
cccgeaggea
atggaagaac
tgtectggge
tgcctecgat
tcegcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
€dag9g9cgggg
tctggttgag
gaaaggtccy
agttaaggac
ggtttaccgc
catgagcgeg
gaacaaaaac

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



<210> 94

<211> 400
<212> PRT
<213> artificial Sequence

<220>
<223> ERED variant

<400> 94

Met
1
Leu
val
Pro
Pro
65
Gly
Glu
T™rp
Ala
Asn
145
ser
Ala
ser
AsSn
Thr
225
val
Gly
Leu
val
Tyr
305
Ile
Gin
sSer
Lys

Asp
385

Ser
Phe
Met
Asn
50

Gly
Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Arg
210
Leu
Gly
Ala
Giu
Giu
290
ser
Ile
val
Asn
Tyr
370
Tyr

<210> 95
<211> 12
<212> DN

<213>

<220>

<223>

Phe
Glu
Pro
35

Lys
Thr
Ile
Lys
Gin
115
ASp
Glu
Thr
LYyS
Asn
195
Thr
Gilu
Leu
Glu
Arg
275
Pro
Glu
Arg
LyS
Pro
355
Asp

Pro

0o
A

val
Pro
20

Pro
Glu
Met
Asp
Asn
100
Leu
Gly
Gln
Lys
Asn
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
ASD
340
AsSD
Arg

Thr

LysS
5
Ile
Leu
Trp
Ile
AsSn
85
Ile
ASn
Leu
Glu
Asp
165
ser
Tyr
Glu
val
Ley
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu
Ser

Tyr

ERED variant

ASp
Lys
Thr
Ala
Ile
70

Ala
Phe
val
Arg
Glu
150
Glu
Ile
Leu
Tyr
AsSp
230
Ser
Ile
Lys
Thr
ASn
310
Asn
Arg
val
Thr

Glu
390

phe
Ile
Arg
Ala
55

Thr
Pro
Leu
Leu
Tyr
135
Lys
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
Thr
295
Asp
Tyr
Thr
Tyr
Phe

375
Glu

Artificial Sequence

2..026U%1 _Sequence_Listing

LysS
Gly
Met
val
Glu
Gly
Ala
Gly
120
ASD
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Gly
Phe
Ala
Leu
Ar

360
Tyr

Ala

Pro
Asn
25

Arg
Tyr
Gly
val
Ile
105
Trop
Ser
Lys
Gin
Gly
185
Gin
Ser
val
Gly
Gin
265
LYyS
rhe
Ala
Leu

Ile
345

g Leu

Thr

val

Gln
10

Thy
Ala
Tyr
Thr
Trp
90

His
Ala
Ala
Lys
TYr
179
Ala
Phe
Ile
Asp
val
250
Tyr
Arg
Ley
Tyr
His
330
Gly
Glu
Met

ASp

Ala
Glin
Thr
Gly
Phe
75

Ser
ASp
Ala
Ser
Ala
155
val
ASp
Leu
Glu
Ala
235
rPhe
Ala
Leu
val
ser
315
Pro
Tyr
Glu
Ser

l.eu
395

Leu
Leu
His
Gln
60

Ile
Asp
Cys
phe
AsSp
140
AsSn
LYS
Gly
Asp
Ash
220
Ile
Ash
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly
Ala

380
Gly

Page 64

Arg
Ala
Pro
45

Arg
Ser
Glu
GIn
Pro
125
Asn
ASh
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Leu
365
Glu

Trp

Asp
His
Gly
Ala
Pro
GlIn
Ser
110
Asp
val
Pro
TYyr
Glu
180
His
Ala
Pro
Met
Leu
270
val
Glu
LysS
val
Phe
350
Pro
Gly

Asn

Thr
15

Arg
Asn
Gln
Gin
val
95

Phe
Asn
Tyr
Gin
val
175
Ile
Ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
Tyr

LysS

Asn
Ala
Ile
Arg
Ala
Ala
Ala
Leu
Met
His
160
GIn
His
Asn
phe
Lys
240
Gly
Glu
Leu
Glu
Pro
320
Glu
1le
Asn
Thr

Asn
400



<400> 95

atgtectttcg
attaaaattg
cgcgetacce
cgtgcacage
ggtgggatcg
atctteetgg
tgggecgect
aatgtgtata
agcattacta
tcgatcgotg
cagttcctogg
cgtgcacgtt
gtgggtttac
ggcattgtty
aaacgectygg
gggg9agggcg
attatccgtg
cctegeacec
ttagaagaag
gagggttaca

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

<220>
<223> ERED

<400> 96
Met Ser
1
Leu

96
400
PRT

Phe

rhe Glu

val Met Pro

35

Pro Asn Lys

50

pro Gly Thr

65

-

Gly Gly Ile

Glu Trp Lys
GlIn
115

Asp

Trp val

Ala Ar

g
130
Ala

Asn Glu

145

Ser Ile Thr

Ala Ala Lys

Sar Ala Asn

195

Asn Arg Thr

210

Thr Leu Glu

225

val Gly Leu

Gly Ala Glu

Leu Glu Arg

ttaaggactt
ggaacacaca
atccgggcaa
gtccggggac
ataacgegec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcegga
atccgcacag
ttactctgga
gtctgagtcec
ctcagtatgc
cgtttgttca
aatactcaga
ccggcaacta
tgatcggceta
gtctgccact
ccgactaccc

variant

val Lys
5
Pro Ile
20

Pro Leu

Glu Trp

Met Ile

Asp
LYS
Thr
Ala

1le

2.026ysl Sequence. Listing

caagccgeag
gctggctcat
cattccgaac
aatgattatc
tggtgtttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggasa
caacaaccge
agtcgttgac
gtacggcgtt
ctatgtcctg
tttagtcgaa
gggcaccaac
cgcactgceac
cggcegette
gaacaagtat
gacctacgaa

Artificial Seguence

Phe Lys

ITe Gly
Met
40

val

Arg

Ala
55

Thr Glu

70

Ash
85
Ile

ASp

Asn
100
Leu Ser

Gly Leu

Gin Glu

Ala
Phe
val
Arg
Glu

Pro Gly

Leu Ala

teu Gly
120
Tyr Asp
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Glu
rle
Leu
Tyr

ASp

Ile Lys

Ala Ala

Leu Asn
200
Gly Gly
215

Ala val

230

Leu
245
Gly

Arg

Thr
260

Arg Ala

Ser
Ile

Lys

Pro Tyr

val Ala

Ala Gly

gcactgegeg
cgcgeggtaa
aaggagtggy
acggagggta
tcagacgaac
tttgcegtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggrtyg
gtgaactcta
ggtgagctgg
ccacgcgtga
gattttgctt
cctgaagttg
tttatttcaa
gaccgttcta
gaagccgtag

Pro Gln Ala

Asn Thr Gln

25
Arg

Ala Thr

Tyr Tyr Gly
Phe
75

ser

Gly Thr

val Trp
90
Ile His
105

Trp

AsSp

Ala Ala

Ser Ala ser
Ala
155

val

Lys Lys
Gln Tyr
170
Gly Ala
185
Gln

Asp

Phe Leu

ser Ite Glu
Ala
235

val

val Asp

val
250
Tyr

Gly
Gin Ala
265
Lys

Arg Leu

pPage 65

acaccaacct
tgcecteeget
ctgcggttta
cgttcatcag
aggrtrgccga
tgcaactgag
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggetc
argccatcgg
tgtcgggegy
agcgtegege
cagatcgttt
atrccatttyg
tgcgcgaaca
atccagacct
cgttctacac
atctgggety

Leu Arg Asp
His
30
Gly

Leu Ala

His Pro

45

GIn Arg Ala

Ile Ser Pro

Asp Glu Gln

Gln ser
110

AsSp

Cys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

Pro
205
Arg

ASP

AsSn Ala

220

ITe Gly Pro

Asn Ser Met

Tyr val Leu

270
val

Ala Phe

gttcgaacct
gacccgeatg
ctacggccag
cccgeaggea
atggaagaac
tgtcctgggce
tgcctccgat
tcegeaacat
agcetaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggcgggg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgce
catgagcgcg
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn
Gln Arg
Ala

80
Ala

GIn

val
95
rhe Ala

Asn Leu

Tyr Met
His
160
Glin

Gin

val
175
Ile His

ser Asn

Arg Phe

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

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



2_026Us1_Sequence_tisting

275 280 285
val GTu Pro Arg val Thr Asp Arg Phe Leu val Glu Gly Glu Gly Glu
290 295 300
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys Gly Pro
305 310 315 320
Ile 1le Arg Ala Gly Asn Tyr Ala Leu His Pro Glu val val Arg Glu
325 330 335
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe Phe Ile
340 345 350
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro Leu Asn
355 360 365
Lys Tyr Asp Arg Ser Thr phe Tyr Thr Met Ser Ala Glu Gly Tyr Thr
370 375 380
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
385 390 395 400
<210> 97
<211> 1200
<212> DNA
<213> Artificial Sequence
<220>
«223> ERED variant
<400> 97
atgtcttteg ttaaggactt caagccgcag gcactgegeg acaccaacct gttcgaacct
attaaaattg ggaacacaca gctggctcat cgcgcggtaa tgoctccgct gacccegeaty
cgcgctaccc atccgggceaa cattccgaac aaggagtggg ctgeggttta ctacggecag
cgtgcacagc gtccggggac aatgattatc acggagggta cgttcatcag cccgeaggea
gotgggatcy ataacgcgec tggtgtttgg tcagacgaac aggitgccga atggaagaac
atcttcctgg ctattcatga ctgtcagtca tttgegtggg tgcaactgtg ggtcctggge
tgggccgect ttecggataa cctggogogt gatgggttac gttacgattc tgectcecgat
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa aagctaacaa tccgcaacat
agcattacta aagacgaaat taaacaatat gtcaaagaat atgttcaggc agctaagaac
tcgatcgctyg cgggigcgga cggcgtggaa attcactcag ccaacggtta tctgttaaat
cagttcctgg atccgcacag caacaaccge accgatgagt atgggggetc aattgaaaat
cgtgcacgtt ttactctgga agtcgttgac geggtggttg atgccatcgg cccagaaaaa
gtgggtttac gtctgagtce gtacggogtt dtgaactcta tgtcgggcgg cgcggaaacg
ggcatigtty ctcagtatge ctatgtcctg ggtgagetgg agcgtcgogc €aaggegggg
aaacgcctgg cgtttgttca tttagtcgaa ccacgcgtga caaacccttc tctggttgag
ggogaggycyg aatactcaga gggcaccaac gattttgett attccatttg gasaggtecg
attatccgtg ccggcaacta cgcactgcac cctgaagttg tgcgcgaaca agttaaggac
cctecgcacce tgatcggera cggecgoitc tttatttcaa atccagacct ggttraccge
ttagaagaag gtctgccact gaacaagtat gaccgttcta cgrtctacac catgagegeg
gagggitaca ccgactaccce gacctacgaa gaagccgtag atctgggetg gaacaaaaac
<210> 98
<211> 400
<212> PRT
<213> Artificial sequence
<220
<223> ERED variant
<400> 98
%et Ser pPhe val Eys Asp Phe Lys Pro ggn Ala Leu Arg Asp T?r Asn
1
Leu Phe Glu ggo Ile Lys Ile Gly Asn Thr Gln Leu Ala i;(i)s Arg Ala
25
va'l Met gro Pro Leu Thr Arg Mgt Arg Ala Thr His zgo Gly Asn Ile
5 4
Pro Agn Lys Glu Trp Ala ?ga val Tyr Tyr Gly ggn Arg Ala GIn Arg
5
pro Gly Thr Met Ile ITe Thr Glu Gly Thr phe Ile Ser Pro Gln Ala
65 70 75 80
Gly Gly Ile Asp Asn Ala Pro Gly val Trp Ser Asp Glu GlIn val Ala
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
260
1020
1080
1140
1200



Glu Trp Lys
Gln
115

ASD

Trp val

Ala Arg

130

Asn Ala &lu

145

ser Ile Thr

Ala Ala Lys

Ser Ala Asn

195

Asn Arg Thr

210
Thr Leu Glu
225

val Gly Leu

Gly Ala Glu

Leu Glu Arg
275
Glu Pro
290

Ser

val

Tyr Giu

305

ITe Ile Arg

GIn val Lys

Ser Asn Pro

355

Lys Tyr Asp
370

Asp Tyr

385

Pro

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

<220>
<223> ERED

<400> 99

atgtcrticyg
attaaaattg
cgcgctaccc
cgtgcacagc
ggtgggatcg
atcttecetgy
tgggccgect
aatgtgtata
agcattacta
tcgatcgetg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttyg
aaacgccrtgg
ggggagggcy
attatccgtyg
cetegeaccc

99
1200
DNA

85
Asn Ile
100
Leu Trp

Gly lLeu

Gln Glu

Phe
val
Arg

Glu

2_026Usl_sequence_Listing

Leu Ala

Gly
120
ASD

lL.eu

Tyr
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Glu
Ile
Leu
Tyr

Asp

Ite Lys

Ala Ala
Asn
200
Gly

Leu

Gly
215

Ala val

230

Leu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

Ser
tle
Lys
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
Asn Pro
295

Asp Phe

310

Ala Gly
325
Asp Pro
340
Asp Leu

Arg Ser

Thr Tyr

Asn
Arg
val
Thr

Glu

Tyr Ala

Thr Leu

Arg
360
Tyr

TYyr

Phe
375

Glu Ala

390

variant

ttaaggactt
ggaacacaca
atcegggeaa
gtccggggac
ataacgcgcc
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
ateccgeacayg
ttactctgga
gtctgagtcc
ctcagtatgc
cgtrigttca
aatactcaga
ccggcaacta
tgatcggcta

Artificial Sequence

caagccgceag
gctggeteat
cattccgaac
aatgattatc
tggtgtitigg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggegtggaa
caacaaccygc
agtcgttgac
gtacggcgtt
ctatgtcctg
tttagtcgaa
dggcaccaac
cgcactgcac
cggeccgettc

Ile
105
Trp
Ser
Lys
Gin
Gly
185
GIn
Ser
val
Gly
Gin
265
Lys
ser
Ala
Leu
Ile
345
Leu
Thr

val

50
His Asp

Ala Ala

Ala ser
Ala
155
val

Lys

Tyr
170
Ala Asp

Phe Leu

Ile Glu

Ala
235
val

Asp

val
250
Tyr Ala

Arg lLeu

teu val

Ser
315
Pro

Tyr

His
330
Gly Tyr

Glu Glu

Met Ser

Ley
395

AsSD

gcactgcgeg
cgcgeggtaa
aaggagtgag
acggagggta
tcagacgaac
tttgegtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggtty
ttcaactcta
ggtgagetgg
ccacgegtga
gattttgctt
cctgaagtty
tttatttcaa

Gin Ser
110

ASp

Cys
phe Pro
125
Asp Asn val
140
Asnt

Asn Pro

Lys Glu Tyr
Glu
180

His

Gly val

Pro
205
Arg

AsSp
Asn Ala
220
Ile

Gly Pro

Asn Ser Met

val Leu
270
val

Tyr

Phe
285
Gly

Ala
Glu Glu
300
Ite

Trp Lys

Glu val val
rhe
350

Pro

Gly arg
Leu
365
Glu

Gly

Ala
380
Gly

Gly

Trp Asn

acaccaacct
tgccteeget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactgty
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggetc
atgccategg
tgtcgggegy
agcgtcgegce
cagartcgtt
attccatttyg
tgcgegaaca
atccagacct

pPage 67

rhe Ala

Asn Leu

Tyr Met
His
160
Gln

Glin

val
175
ITe His

ser Asn

Arg Phe

Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335
phe I'le

Leu Asn

Tyr Thr

Asn
400

Lys

gttcgaacct
gacccgecatg
ctacggccag
ccegeaggca
atggaagaac
ggrcctggge
tgeotocgat
f.ccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
tccagaaaaa
cgcggaaacy
caaggcgggg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc

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



2.026Us1_Sequence_Listing
ttagaagaag gtctgccact gaacaagtat gaccgttcta cgttcattac catgagegeg 1140
gagggttaca ccgactaccc gacctacgaa gaagccgtag atctgggecg gaacaaaaac 1200

<210> 100
<211> 400
<212> PRT
<213> Artificial seguence

<220>
<223> ERED variant

<400> 100
Met Ser Phe val Lys Asp Phe Lys Pro ggn Ala Leu Arg Asp T?r Asn
1 5 1
Leu Phe Glu Pro Ile Lys Ile Gly Azxsn Thr GIn Leu Ala 1;2')5 Arg Ala
20 5
val Met Pro Pro Leu Thr Arg Mgt Arg Ala Thr His Pro Gly Asn Ile
35 4 45
Pro Asn Lys Glu Trp Ala é1a val Tyr Tyr Gly gén Arg Ala Gin Arg
50 5
Pro Gly Thr Met rle Ile Thr Glu Gly Thr Phe Ile Ser Pro Gln Ala
65 70 75 80
Gly Gly Ile Asp Asn Ala Pro Gly val ggp Ser Asp Glu GIn ;g? Ala
85
Glu Trp Lys Asn Ile Phe Leu Ala Ile His Asp Cys GlIn Ser pPhe Ala
100 105 110
Trp val GIln Leu Trp val Leu Gly Trp Ala Ala Phe Pro Asp Asn Leu
115 120 125
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser Asp Asn val Tyr Met
130 133 140
Asn Ala Glu Gln Giu Glu Lys Ala Lys Lys Ala Asn Asn Pro Gln His
145 150 155 160
ser Ile Thr Lys Asp Glu Ile Lys GlIn Tyr val Lys Glu Tyr val Gln
165 170 175
Ala Ala Lys Asn Ser ITe Ala Ala Gly Ala Asp Gly val Glu Ile His
180 185 190
Ser Ala Asn Gly Tyr Leu Leu Asn Gln Phe Leu Asp Pro His Ser Asn
195 200 205
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu Asn Arg Ala Arg Phe
210 215 220
Thr Leu Glu val val asp Ala val val Asp Ala Ile Gly Pro Glu Lys
225 230 235 240
val Gly Leu Arg Leu Ser Pro Tyr Gly val Phe Asn Ser Met Ser Gly
245 250 255
G¢ly ala Glu Thr Gly Ile val Ala GlIn Tyr Ala Tyr val Leu Gly Glu
260 265 270
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val His Leu
275 280 285
val Glu Pro Arg val Thr Asp Ser Phe Leu val Glu Gly Glu Gly Glu
280 295 300
Tyr Ser Giu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys Gly Pro
305 310 315 320
Ite Ile Arg Ala Gly Asn Tyr Ala Leu His Pro Glu val val Arg Glu
325 330 335
Gln val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe Phe Ile
340 345 350
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro Leu Ash
355 360 365
Lys Tyr Asp Arg Ser Thr Phe Ile Thr Met Ser Ala Glu Gly Tyr Thr
370 375 380
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Arg Asn Lys Asn
3835 390 395 400

<210> 101
<211> 1200
<212> DNA
Page 68



2_026Usl_sequence_Listing

<213> Artificial Sequence

<220>
<223> ERED

<400> 101
atgtctttcg
attaaaattg
cgegetaccec
cgtgcacagce
ggtgggatcy
atcttcctygg
tgggecgect
aatgtgtata
agcattacta
tcgatcgetg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcctgg
999929g9gcg
attatcegtyg
cctegeacec
ttagaagaag
gagggttaca

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

<220>
<223> ERED

<400> 102
Met Ser Phe
1

102
400
PRT

teu Phe Glu

val Met Pro

35

Pro Asn Lys

50
Pro Gly Thr
65
Gly

Gly Ile

Glu Trp Lys
Gln
115

ASp

Trp val

Ala Arg

130

Asn Ala Glu

143

ser Tle Thr

Ala Ala Lys

Ser Ala Asn

195

Asn Arg Thr

210

Thr teu Glu

225
val

Gly Leu

variant

ttaaggactt
ggaacacaca
atccgggcaa
gtccggggac
ataacgcgec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggrgcgga
atccgeacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgtttgttca
aatactcaga
ccggecaacta
tgatcggceta
gtctgccact
ccgactaccc

variant

val Lys
5

Pro Ile
20
Pro Leu

Glu Trp

Met Ile

Asn
85
Ile

Asp

Asn
100
Leu Asn

Gly Leu

aln Glu

ASD
Lys
Ser
Ala
Ile
70
Ala
Phe
val
Arg

Glu

caagccgeag
gctggctcat
cattccgaac
aatgattatc
tggtgtitgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgrtgac
gtacggegtt
ctatgtecty
tttagtcgaa
gggcaccaac
cgcactgcac
cggcegette
gaacaagtat
gacctacgaa

Artificial Sequence

Phe Lys

Ile Gly

Met
40
val

Arg

Ala
55
Thr Glu

Pro Gly

Leu Ala

Leu Gly
120
Tyr Asp
135

Lys Ala

150

Lys ASp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Glu
Tle
Leu
Tyr

ASD

Ile Lys

Ala Ala

Leu Asn
200
Gly Gly
215

Ata val

230

Arg Leu

ser

Pra Tyr

gcactgcgog
cgcgcggtaa
aaggagtggg
acggagggta
tcagacgaac
tttgcgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggrggtty
gtgaactcta
ggtgagctgg
ccacgcgtga
gattttgctt
cctgaagttyg
tttatttcaa
gaccgttcta
gaagccgtag

Pro Gin Ala

Asn Thr Gln
25
Arg

Ala Thr

Tyr Tyr Gly
Phe
75

Ser

Gly Thr

val Trp
90
ITe His
105

Trp

ASp

Ala Ala

ser Ala Ser
Ala
155

val

Lys Lys

Gin Tyr
170
Gly Ala
185
Gin

ASp

Phe Leu

Ser Ile Glu
Ala
235

val

val Asp

Gly val

acaccaacct
tgcetecget
ctgcggrtta
cgttcatcag
aggttgccga
tgcaactgaa
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccategy
Tgtcgggegg
agcgicgegce
cagacccttc
attccatttg
tgcgegaaca
atccagacct
cgttcracac
atctgggcty

Leu Arg Asp
His
30
Gly

Leu Ala

Pro
45
Arg

His

Gln Ala

Ile Ser Pro

Asp Glu Gln

Gln Ser
110

Asp

Cys
phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

ASp Pro

205

Asn Arg Ala

220

ITe Gly Pro

Asn Ser Met

page 69

gttcgaacct
gtcacgcecatyg
cracggcecag
cccgecaggea
atggaagaac
tgtcctgggc
tgcctceegat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggcgggg
tctygttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgeg
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
Gln Arg
Ala

80
Ala

Glin

val
95
Phe Ala

Asnh Leu

Tyr et
His
160
GIn

Gln

val
175
Ile His

Ser Asn

Arg Phe

Glu Lys
240

ser Gly

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



Gly Ala Glu

teu Glu Arg
275
Glu Pro
290

Ser

val

Tyr Glu

305
Ile

ITe Arg

GIn val Lys

Ser Pro
355

ASp

Asn
Lys Tyr
370
TYr

Asp Pro

385

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

<220>
<223> ERED

<400> 103

atgtctrtcg
attaaaattg
cgcgctaccc
cgtgcacagc
ggtgggatcg
atcticctgg
tgggccgect
aatgtgtata
agcattacta
tcgatcgetg
cagtrtcctay
cgtgcacgtt
gtgggrttac
ggcattgttg
aaacgcctgg
gg99gagggcg
attatccgtg
cctcgeacce
ttagaagaag
gaggogttaca

103
1200
DNA

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

<220>
<223>

<400>

104
400
PRT

ERED
104
1

245
Thr Gly
260
Arg Ala

Arg val

Gly Tthr

Ile
Lys
Thr

Asn

2_026Usl_sequence_Listing

val Ala

Ala Gly
280
Asp Pro
295

Asp Phe

310

Ala Gly
325
Asp Pro
340
Asp Leu

Arg ser

Thr Tyr

ASnh
Arg
val
Thr

Glu

Tyr Ala

Thr Leu
Tyr Ar
360
phe Tyr
375

Giu Ala

390

variant

ttaaggactt
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgcce
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgeacayg
ttactctgga
gtctgagtec
ctcagtatgc
cgtttgttca
aatactcaga
ccgacaacta
tgatcggceta
gtctgccact
ccgactaccc

variant

artificial Sequence

caagccgeag
gctggctcat
cattccgaac
aatgattatc
tggtgtttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggcgtt
ctatgtecty
tttagtcgaa
gggcaccaac
cgcactgcac
cggccgetic
gaacaagtat
gacctacgaa

Artificial Seguence

g Leu

250

GIn Tyr Ala

265
Lys

Arg Leu

Ser Leu val

Ala Ser
315

Pro

Tyr

His
330
Gly

Leu

Ile
345

Tyr

clu Glu

Thr Met Ser

val Leu

395

Asp

gcactgegey
cgcgeggtaa
aaggagtggyg
acggagggta
tcagacgaac
tttgegtogy
gatgggrtac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcogtggttg
tcgaactcta
ggtgagctgg
ccacgcgtga
gattttgctt
cctgaagttg
tttatttcaa
gaccgttcta
gaagccgtag

Met Ser Phe val Lys Asp pPhe Lys Pro Gln Ala
5

10

Leu Phe Glu Pro Ile Lys Ile Gly Asn Thr Gln
20

val Met Pro Pro Leu Ser Arg Met Arg Ala Thr
40

35

Pro Asn Lys Glu Trp Ala Ala val Tyr Tyr Gly
Page 70

val Leu

240

Tyr

phe
285
Gly

Ala
Glu Glu
300
Ile

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg
Leu
365
Glu

Gly

Ala
380
Gly

Gly

Trp Asn

acaccaacct
tgcctecget
ctgeggtita
cgttcatcag
aggttgccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcagge
ccaacggtta
atgggggctc
atgccategg
tgtcygggegg
agcgiogege
caacggggtt
attccatttg
tgcgegaaca
atccagacct
cgttctacac
atctgggctg

Leu Arg Asp

Leu Ala His

30

His Pro Gly
45

Gin Arg Ala

vaT

Gly Glu

His Leu

Gly Glu
Pro
320
Glu

Gly

Arg
335
Phe Tle

l.eu Asn

Tyr Thr

Asn
400

Lys

gttcgaacct
gtcacgcatg
ctacggcecag
ccecgeaggea
atggaagaac
ggtcctgggc
tgcctccgat
tcegeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
caaggcggyyy
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgeg
gaacaaaaac

Thr Asn
15

Arg Ala
Asn Tle

Gin Arg

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



Pro
65

Gly
Gluy
Trp
Ala
Ash
145
Ser
Ala
sep
Asn
Thr
225
val
Gly
Lay
val
Tyr
305
Ile
Gin
Ser
Lys

ASp
385

50
Gly

Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
ser
Tle
val
Asn
Tyr

370
Tyr

Thr
Ile
LysS
Gin
115
Asp
clu
Thr
LYyS
Asn
195
Thr
Glu
Leu
Glu
Arg
275
Pro
Glu
Arg
Lys
Pro
355
Asp

Pro

Met
ASp
AsSn
100
Leu
Gly
Gln
Lys
Asn
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
ASp
340
Asp
Arg

Thr

Ile
Asn
Ile
Trp
Leu
Glu
ASD
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu

Ser

Tyr

Ile
Ala
Phe
val
Arg
Glu
150
Glu
Ile
Leu
TYyr
ASp
230
Ser
Ile
Lys
Thr
Asn
310
Asn
Arg
val
Thr

Glu
390

55
Thr

Pro
Leu
Ley
Tyr
135
LYS
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
Thr
295
Asp
Tyr
Thr
Tyr
Phe

375
Glu

2_026U51“5equencgaListing

Glu
Gly
Ala
Gly
120
ASp
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Gly
Phe
Ala
Leu
Arg
360
Tyr

Ala

Gly
val
Ile
105
Trp
ser
Lys
Gln
Gly
185
Gin
Serp
val
Gly
Gln
265
Lys
Phe
Ala
Leu
ITe
345
Leyu
Thr

val

Thr
Trp
90

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
Tle
Asp
val
250
TyF
Arg
Leu
Tyr
His
330
Gly
Glu
Met

ASD

rhe
75

Ser
Asp
Ala
Ser
Ala
155
val
AsSp
Leu
Glu

Ala
235

Ser

Ala
Leu
val
ser
315
Pro
Tyr
Glu
Ser

Leu
395

ITe
Asp
Cys
Phe
ASp
140
Asn
Lys
Gly
Asp
Asn
220
Ile
Ash
Tyr
Ala
Giu
300
ITe
Glu
Gly
Gly
Ala

380
Gly

sar
Glu
Gin
Pro
125
Asn
Ash
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Leu
365
Glu

Trp

Pro
GlIn
ser
110
Asp
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
Lys
val
Phe
350
Pro
Gly

Ash

Gin
val
95

Phe
Asn
Tyr
G1In
val
175
Ile
Ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
phe
Leu
TYF

Lys

Ala
80

Ala
Ala
Leu
Met
His
160
GIn
His
Asn
Phe
Lys
240
Gly
Glu
Leu
Glu
Pro
320
Glu
Ile
Asn
Thr

Asn
400

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

<220>
<223> ERED

<400> 105

atgtctttcg
attaaaattyg
cgegetacce
cgtdgcacagc
ggrgggatcy
atcttcctgg
tgggeecgect
aatgtgtata
agcattacta
tcgategetg
cagttectgy
cgtgcacgtt
gtgggtttac
ggcattgttyg

105
1200
DNA

variant

ttaaggactt
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgcec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgeacag
ttactctgga
gtotgagtcce
ctcagratgc

artificial Ssequence

caagccgcag
gctggcteat
cattccgaac
aatgattatc
tggtgtttygg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccge
agtcgttgac
gtacggcgtt
ctatgtcctg

gcactgcgceg
cgcgeggtaa
aaggagtggg
acggagggtra
tcagacgaac
trrgegtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggrg
gtgaactcta
ggtgagceigg

acaccaacct
tgectecget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactgtg
gttacgattc
gagctaacaa
atgttcaggc
ccaacggtta
atgggggetc
atgccatcgg
tgtcgggcgy
agcgtcgege

page 71

gttcgaacct
gtcacgcatg
ctacggccag
cccgeaggea
atggaagaac
ggtcctgggc
tgcctecgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
CcCagaadaa
cgcggaaacg
€aaggcgggg

60

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



aaacgccetgg
99g9gagggcy
attatccgtyg
cctegeaccc
ttagaagaag
gagggttaca

<210>
«<211>
<212>
<213>

<220>

<223>
<400>

Met
i
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Asn
145
Sar
Ala
ser
Asn
Thr
225
val
Gly
Leu
val
TY1r
305
Ile
G1n
Ser

Lys

Asp
385

Sar
Phe
Met
Asn
50

Gly
Gly
Trp
va'l
Arg
130
Ala
Ile
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
ser
Ile
val
ASN
TYr

370
Tyr

106
400
PRT
Artificial Segquence

Prhe
GTu
Pro
35

Lys
Thr
Ile
Lys
Gln
115
ASp
Glu
Thr
LYS
Asn
195
Thr
Glu
Leu
Glu
Arg
275
Pro
Glu
Arg
Lys
Pro
355
Asp

Pro

Vval
Pro
20

Pro
Glu
Met
Asp
Asn
100
Ley
Gly
GIn
LyS
ASh
180
Gly
AsD
val
Arg
Thr
260
Arg
Arg
Gly
Ala
ASD
340
ASD
Arg

Thr

cgtttgttca
aatactcaga
ccggcaacta
tgatcggeta
gtctgccact
cegactaccc

ERED variant
106

Lys
5

Ile
Leu
Trp
ITe
Asn
Ile
Trp
Leu
Glu
ASp
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu

Ser

Tyr

AsSp
Lys
Ser
Ala
Ile
70

Ala
Phe
val
Arg
Glu
150
Glu
Ile
Leu
Tyr
ASp
230
Ser
Ile
Lys
Thr
ASHh
310
ASN
Arg
val
Thr

Glu
390

Phe
Ile
Arg
Ala
55

Thr
Pro
Leu
Leu
Tyr
135
LYS
Ile
Ala
tey
Gly
215
Ala
Pro
val
Ala
Thr
295
AsSp
Tyr
Thr
Tyr
Phe

375
Glu

2_026Us1_sequence_Listing

caacgccgtt
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgyggctg

tttagtcgaa
gggcaccaac
cgcactgcac
cggecgette
gaacaagrat
gacctacgaa

Lys
Gly
Met
val
Glu
Gly
Ala
Gly
120
ASD
Ala
Lys
Ala
Asn
200
Gly
val
Tvr
Ala
Gly
280
Pro
Phe
Ala
Leu
Arg
360
Tyr

Ala

ccacgcgtga

gattttgctt
cctgaagttg
tttatttcaa
gaccgttcta
gaagccgtag

Pro
Asn
25

Arg
Tyr
Gly
val
Ile
105
Trp
ser
Lys
Gin
Gly
185
Gin
Ser
val
Gly
Gln
265
Lys
Phe
Ala
Leu
Ile
345
teu
Thr

val

Gln
10

Thr
Ala
TYr
Thr
Trp
90

His
Ala
Ala
Arg
Tyr
170
Ala
rhe
Ile
ASp
val
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu
Met

AsSp

Ala
Gin
The
Gly
Phe
75

Ser
Asp
Ala
Ser
Ala
155
val
Asp
leu
Glu
Ala
235
val
Ala
Leu
val
ser
315
Pro
TYr
Glu

Ser

Leu
395

Leu
Leu
His
Gin
60

Ile
Asp
Cys
Phe
ASp
140
Asn
LYS
Gly
Asp
ASH
220
Ite
Asn
Tyr
Ala
Glu
300
Ite
Giu
Gly
Gly
Ala

380
Gly

Page 72

Arg
Ala
Pro
45

Arg
Ser
Glu
Gln
Pro
125
Asn
Asn
Glu
va'l
Pro
205
Arg
Gly
Sep
val
Phe
285
Gly
Trp
val
Arg
Leu
365
Glu

Trp

ASD
His
Gly
Ata
Pro
Glin
Ser
110
Asp
val
Pro
Tyr
Glu
150
His
Ala
Pro
Met
Leu
270
val
Glu
LYS
val
Phe
350
Pro
Gly

Asn

tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgce
catgagcgeg
gaacaaaaac

Thr
15

Arg
Asnh
Gin
Gln
val
95

Phe
Asn
Tyr
Gin
val
175
Ile
Ser
Arg
Glu
Ser

255
Gly

Gly
Gly
Arg
335
Phe
Leu
TY1

Lys

Asn
Ala
Ile
Arg
Ala
Ala
Ala
Leu
Met
His
an
His
Asn
phe
LyS
240
Gly
Glu
Leu
Glu
Pro
320
Glu
Iie
Asn
Thr

Asn
400

900
960
1020
1080
1140
1200



<210
<211>
<212>
<213>

<220>
<223> ERED

<400> 107

atgtctttcg
attaaaattg
cgegetacce
cgtgcacage
ggtgggatcg
atcttcctgg
tgggcegect
aatgtgtata
agcattacta
tcgatcgetg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttyg
aaacgcctyg
9999aggycy
attatccgtg
cctegeacce
ttagaagaag
gagggttaca

167
1200
DNA

<210> 108
<211> 400
<212> PRT

variant

ttaaggactt
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtec
ctcagtatgc
cgtttgtrca
aatactcaga
ccggcaacta
tgatcggcta
gtctgccact
ccgactaccc

2..026Us1_Sequence_Listing

Artificial Sequence

caagccgeag
gctggetceat
cattccgaac
aatgattatc
cggtgrttyg
ctgtcagica
cctggegegt
acaggaggaa
taaacaatat
cggegtggaa
caacaaccgce
agtcgttgac
gtacggegtt
ctatgtcctg
tttagtcgaa
gggcaccaac
cgcactgeac
cggeegette
gaacaagtat
gacctacgaa

<213> Artiticial Sequence

<220>
<223> ERED

<400> 108
Met Ser Phe
1

Leu Phe Glu

val Met Pro

35
LYS

Pro Asn

50
Pro Gly Thr
65
Gly

Gly 1le

Glu Trp Lys
Gln
115

ASD

Trp val

Ala Arg

130

Asn Ala Glu

145

Ser Ile Thr

Ala Ala Lys

ser Ala Asn

195
Thr

Asn Arg

variant

val Lys
5

Pro Ile
20
Pro Leu

Glu Trp

Met Ile

ASp AsSn

Asn Ile
100
Leu Trp

Gly Leu

Gln Glu

Asp
Lys
Thr
Ala
Ile
Ala
Phe
val'l
Arg

Glu

Phe Lys

Ile Gly

Arg Met

Ala val

Thr Glu

Pro Gly

Lteu Ala

Leu Gly
120
Tyr Asp
135

Lys Ala

150

Lys ASp
165
Asn Ser
180
Gly Tyr

Asp Glu

Glu
1le
Leu

Tyr

1le Lys

Ala Ala

Leu Asn
200

Gly Gly

gcactgegeg
cgcgcggtaa
aaggagtggg
acggagggta
tcagacgaac
tttgcgtygyg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggrig
tcgaactcta
ggtgagctgg
ccacgegtga
gattttgett
cctgaagrty
tttatttcaa
gaccgttcta
gaagccgtag

Gin Ala
10

Thr

Pro
Asnt Glin
25
Arg

Ala Thr

Tyr Tyr Gly
Phe
75

Ser

Gly Thr

val Trp
90
Ile His
105

Trp

ASD

Ala Ala

ser Ala Sser
Ala
155

val

Lys Lys

GIn Tyr
170
Gly Ala
185
Gln

AsSp

Phe Leu

ser Ile Glu

acaccaacct
tgcctcoget
ctgcggttta
cgttcatcag
aggttgecga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcagge
ccaacggtta
atgggggctc
atgcecategg
tgtcgggcgg
agcgtegcge
cagacccttc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggcerg

Leu Arg Asp
His
30
Gly

Leu Ala

His Pro
45
Arg

GIn Ala

60
Ile

sSer Pro

Asp GIu Glin

Gin ser
110
ASp

Ccys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

LYS Glu Tyr
GTu
190

His

Gly val

Pro
205
Arg

AsSp

Asn Ala

Page 73

gttcgaacct
gacccgeatg
ctacggccag
cccgeaggea
atggaagaac
ggtcctgggc
tgcctocgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggeggag
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgceg
gaacaaaaac

Thr
15
AFg

Asnh
Ala
Asn Ile
Gin Arg
Ala

80
Ala

Gin

val
95
rPhe Ala

Asn Leu

Tyr Met
His
i60
Gin

Glin

val
175
Ile His

sSer Asn

Arg Phe

60
120
180
240
300
360
420
480
540
600
660
720
780
840
g00
960
1020
1080
1140
1200



2_026Us1_Sequence Listing

210 215
Thr teu Giu val val Asp Ala val val Asp Ala
225 230 235
val Gly Leu Arg Leu Ser Pro Tyr Gly val Ser
245 250
Gly Ala Giu Thr Gly Ile val Ala Gln Tyr Ala
260 265
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu
275 280
val Glu Pro Arg Val Thr Asp Pro Ser Leu val
290 295
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
Ile 1le Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 390 395
<210> 109
<211> 1200
<212> DNA
<213> Artificial Seguence
<220>
<223> ERED variant
<400> 109
atgtctttcg ttaaggactt caagccgcag gcactgegeg
attaaaattg ggaacacaca gctggctcat cgecgeggtaa
cgcgetacce atccgggeaa cattccgaac aaggagtggy
cgtgcacagc gtccggggac aatgattatc acggagggta
ggtgggtacg ataacgcgec tggtgtttgg tcagacgaac
atcttcetgg ctattcatga ctgtcagtca titgcgtggg
tgggecgect ttocggataa cctggogegt gatgggttac
aatgtgtata tgaatgcgga acgggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatrat gtcaaagaat
tcgatcgctg cgggtgcgga cggcgtggaa attcactcag
cagttcctgg atccgcacag caacaaccge accgatgagt
cgtgcacgtt ttactctgga agtcgttgac gcggtggttig
gtgggtttac gtctgagtcc gtacggegtt ggtaactcta
ggcattgttyg ctcagtatge ctatgtccty ggtgagetgg
aaacgcctgg cgtttgtrca tttagtcgaa ccacgegtga
ggggagggcg aatactcaga gggcaccaac gattttgctt
atrtatccgtg ccggcaacta cgcactgecac cctgaagttg
cctecgecacce tgatcggeta cggecgette tttatticaa
ttagaagaag gtctgccact gaacaagtat gaccgticta
gagggttaca ccgactaccc gaccracgaa gaagccgtag
<210> 110
<211> 400
<212> PRT
<213> Artificial Sequence
<220
<223> ERED variant
<400> 110

1

Met Ser Phe val Lys Asp Ph
5

220

Ile Gly Pro

Asn Ser Met

val Leu
270
val

Tyr

Phe
285
Gly

Ala
Glu Glu
300
Ile

Tre Lys

Glu val val
Phe
350

Pro

Gly Arg

tey
365
Glu

Giy

Ala
380
Gly

Gly

Trp Asn

acaccaacct
tgccteeget
ctgcggrtta
cgttcatcag
aggtrgccga
tgcaactgtyg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggcgg
agegtegegce
cagacccttc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggcetg

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Glu
Pro
320
Glu

Gly

Arg
335
Pha Ile

Leu Ash

Tyr Thr

Asn
400

Lys

gttcgaacct
gacccgeatyg
ctacggccag
cccgcaggea
atggaagaac
ggtcctggge
tgcctecgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€4ag9cg9g99
tctggttgag
gaaaggrtccg
agttaaggac
ggrttaccgce
catgagcgcg
gaacaaaaac

e Lys Pro GIn Ala Leu Arg Asp Thr Asn
10 15

Leu Phe Glu Pro Ile Lys Tie Gly Asn Thr GIn Leu Ala His Arg Ala
Page 74

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



val Met Pro

35

Pro Asn Lys

50
pro Gly Thr
65
Gly

Gly Tyr

Glu Trp Lys
Gln
115

Asp

Trp val

Ala Ar

g
130

Asn Ala Glu

145
Ser

Ile Thr

Ala Ala Lys

Ala Asn
195
Thr

Ser

Asn Arg
210

Thr Leu Glu

225
val

Gly Leu

Gly Ala Glu

Leu Glu Arg
275
Glu Pro
290

Ser

val
Tyr Glu
305

Ile

Ile Arg

Gin val Lys
Pro
355

ASp

Ser Asn

Lys Tyr
370
Tyr

ASDp Pro

385

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

<220
<223> ERED

<400> 111
atgtcttteg
attaaaattg
cgegetaccc
cgtgcacage
ggtgggtacyg
atcttcctgg
tgggccgect
aatgtgtata
agcattacta
tcgatcgetg

111
1200
DNA

20

Pro Leu

Glu Trp

Met Ile

Asn
85
Ile

ASp

Asn
100
Leu Trp

Gly Leu

Arg Glu

Thr
Ala
Ile
Ala
Phe
val
Arg

Glu

2_026Us1_Sequence_Listing
25

Met
40
val

Arg
Ala

Thr Glu

Pro Gly

Leu Ala

Leu Gly
120
Tyr Asp
135

Lys Alla

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Glu
Ile
Leu
Tyr
ASp

Ile Lys

Ala Ala

Leu Asn
200
Gly Gly
215

Ala val

230

Leu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

Ser
Ile
Lys
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
ASp Pro
295

Asp Phe

310

Ala Gly
325
Asp Pro
340
Asp Leu

Arg Ser

Thr Tyr

Asn
Arg
val
Thr
Glu

Tyr Ala

Thr Leu

Tyr Arg
360
phe Tyr
375

Glu Ala

390

variant

ttaaggactt
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgcc
ctattcatga
ttceggataa
tgaatgegga
aagacgaaat
cgggtgcgoa

Artificial Sequence

caagccgceag
gcrggcteat
cattccgaac
aatgattatc
tggtgtttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat

cggcgtggaa

Arg
Tyr
Gly
val
Ile
105
Trp
Ser
Lys
Glin
Gly
185
Glin
Ser
val
Gly
Gln
265
Lys
Ser
Ala
Leu
Ile
345
Leu
Thr

val

Ala Thr

TYr Gly
Phe
75

Ser

Thr

Trp
90
His Asp

Ala Ala

Ala ser
Ala
155
val

LYS

Tyr
170
Ala Asp

rhe Leu

Ile Glu
Ala
235
Gly

ASp

val
250
Tyr Ala

Arg Leu

Leu val

Ser
315
Pro

Tyr

His
330
Gly Tyr

Glu Glu

Met Ser

Asp Leu
395

gcactgegeg
cgcgcggtaa
daggagtggg
acggagggta
fcagacgaac
tttgegtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag

page 75

30

His Pro Gly
45
Arg

Gin ala

60
Ile

Ser Pro

Asp Glu GlIn

Gin Ser
110

AsSp

Cys
Phe Pro
125
Asp Asn val
140
ASN

Asn Pro

Lys Giu Tyr
Glu
190

His

Gly val

Pro
205
Arg

ASp

ASn Ala

220

Ite Gly Pro

Asn Ser Met

Tyr val Leu
270
phe val
285

Gly

Ala
Glu Glu
300
Ile

Trp Lys

Glu val val
pPhe
350

Pro

Gly Arg

Leu
365
Glu

Gly

Ala
380
Gly

Gly

Trp Ash

acaccaacct
tgccteeget
ctgcggttta
cgttcatcag
aggtrgccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtta

Asn Ile

Gln Arg
Ala
80
Ala

Gin

val
95
rhe Ala

Asn Leu

Tyr Met
His
160
Gln

Gln

val
175
ITe His

ser Asn

Arg phe

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335

Phe 1Ile

Leu Asn

Tyr Thr

Asn
400

Lys

gttcgaacct
gaccecgeaty
ctacggceceag
ccegeaggea
atggaagaac
ggtccrggge
tgccteegat
tccgeaacat
agctaagaac
tctgttaaat

60

120
180
240
300
360
420
480
540
600



cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcctyg
999gagggcy
attatccgtg
cctcgeacee
ttagaagaag
gagggttaca

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

<220>
<223>

112
400
PRT

<400> 112
%et Ser Phe

Leu Phe Glu

va'l Met Pro

35

Pro Asn Lys

50
Pro Gly Thr
65
Gly

Gly Tyr

Glu Trp Lys
Gln
115

ASp

Trp val

Ala Arg

130
Ala

Asn Glu

145
Ser

Ite Thr

Ala Ala Lys

Ala Asn
195
Thr

Ser

Asn Arg

210

Thr Leu Giu

225

val Gly Leu

Gly Ala Glu

Leu Glu Arg

275

val Glu Pro

290

ser Glu

Tyr
305
Ile

ITe Arg

GIn val Lys

ser Asn Pro

355
ASD

Lys Tyr

val
Pro
20

Pro
Glu
Met
Asp
Asn
100
Leu
Gly
Gin
Lys
Asn
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
ASD
340
Asp

Alrg

ERED variant

Lys
5

Ile
Leu
Trp
Ile
Asn
Ile
Trp
Leu
Glu
Asp
165
Ser
Tyr
Glu
val
Leuy
245
Gly
Ala
val
Thr
Gly
325
Pro

Leu

ser

ASp
Lys
Thr
Ala
Ile
Ala
Phe
val
Arg
Glu
150
Glu
Ile
Leu
Tyr
AsSp
230
Ser
Ile
Lys
Thr
Asn
310
Asn
Arg
val

Thr

artificial Sequence

Phe
Ile
Arg
Ala
55

Thr
Pro
Lau
Leu
Tyr
135
Lys
Ile
Ala
l.eu
Gly
215
Ala
Pro
val
Ala
Asp
295
AsSp
Tyr
Thr
Tyr
Phe

2.026Us1_Sequence_Listing
accgatgagt
gcggtggttg
gctaactcta
ggtgagctgg
ccacgegtga
gattttgctt
cctgaagttg
tttatttcaa
gaccgttcta
gaagccgtag

atccgeacag caacaaccge
ttactctgga
grctgagtec
ctcagtatge
cgtttgttca
aatactcaga
ccggcaacta
tgatcggeta
gtctgccact
ccgactaccc

agtcgtrgac
gtacggegtt
ctatgteccty
tttagtcgaa
gggcaccaac
cgcactgeac
cggcegertc
gaacaagtat
gacctacgaa

Lys
Gly
Met
val
Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
Asn
200
Gly
val
TYr
Ala
Gly
280
Pro
Phe
Ala
Leu
Arg

360
TYr

Pro
Asn
25

Arg
Tyr
Gly
val
Ile
105
Trp
Ser
Lys
Gln
Gly
185
Glin
Ser
val
Gly
Glin
265
Lys
ser
Ala
Leu
Ile
345
Leu

Thr

Gln
10

Thr
Ala
Tyr
Thr
Trp
90

His
Ala
Ala
Lys
TYyr
170
Ala
Phe
Ile
ASp
val
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu

Met

Ala
Glin
Thr
Gly
Phe
75

Ser
Asp
Ala
Ser
Ala
155
val
ASp
Leu
Glu
Ala
235
Ala
Ala
Leu
val
Ser
315
Pro
Tyr
Glu

Ser

atgggggctc
atgccatcgg
tgtcgggegg
agcgtegege
cagacccttc
attccattig
tgcgcgaaca
atccagacct
cgttctacac
atctgggetg

Leu
Leu
His
GIn
60

I'le
ASp
Cys
Phe
ASp
140
Asn
Lys
Gly
ASD
Asn
220
Ile
Asn
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly

Ala

Page 76

Arg
Ala
Pro
45

Arg
Sar
Glu
Gln
Pro
125
Asn
Asn
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Leu

365
Glu

Asp
His
30

Gly
Ala
Pro
Gin
ser
110
Asp
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
va'l
Glu
Lys
val
Phe
350
Pro

Gly

aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcggyg
tetggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgcg
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
Gln Arg
Ala

80
Ala

Gln

val
95
rhe Ala

Asn Leu

Tyr Met
His
160
Gin

Gln

val
175
ITe His

Ser Asn

Arg Phe

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335

phe Ile

Leu Asn

Tyr Thr

660
720
780
840
500
960
1020
1080
1140
1200



370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
385 390 385
<210> 113
<211> 1200
<212> DNA
<213> Artificial Seguence
<220>
<223> ERED variant
<400> 113
atgrctttcg ttaaggactt caagccgcag geactgegeg
attaaaattg ggaacacaca gctggctcat cgcgeggtaa
cgcgctacce atccgggcaa cattccgaac aaggagtggg
cgtgcacagc gtccggggac aatgattatce acgogagggta
ggtgggtacy ataacgcgec tggtgtitgg tcagacgaac
atcttcctgg ctattcatga ctgtcagtca tttgegtgad
tgggeogect ttccggataa cctggegegt gatggottac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgctg cgggtgogga cggcgtggaa attcactcag
cagttcctgg atccgcacag caacaaccgc accgatgagt
cgtgcacgtt ttactctgga agtcgttgac gcggtggttg
gtgggtttac gtctgagtcc gtacggegtt ttgaactcta
ggcattgttg ctcagtatgc ctatgtcctyg ggtgagetgg
aaacgcctgg cgtttgttca tttagtcgaa ccacgegtga
ggggagygce aatactcaga gggcaccaac gattttgett
attatccgtg ccggecaacta cgcactgeac cctgaagttyg
cctcgcacce tgateggeta cggocgette tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gaggottaca ccgactaccc gacctacgaa gaagccgtag
<210> 114
<211> 400
<212> PRT
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 114
Met Ser Phe val Lys Asp Phe Lys Pro %gn Ala
1 5
Lteu Phe Glu 560 Ile Lys Ile Gly ??n Thr Gin
val Met ggo Pro Leu Thr Arg ggt arg Ala Thr
Pro Asn Lys Glu Trp Ala Ala val Tyr Tyr Gly
50 55
pro Gly Thr Met Ile Ile Thr Glu Gly Thr pPhe
65 70 75
Gly Gly Tyr Asp @gn Ala Pro Gly val ggp Ser
Glu Trp Lys Asn Ile pPhe Leu Ala ITe His Asp
100 105
Trp val GlIn Leu Trp val Leu Gly Trp Ala Ala
115 120
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135
Asn Ala Glu GIn Glu Glu Lys Ala Lys Lys Ala
145 150 155
ser Ile Thr Lys Asp Glu Ile Lvys GIn Tyr val
165 170
Ala Ala Lys Asn Ser Ile ala Ala Gly Ala Asp

2_026uUsl_Sequence_Listing
380

acaccaacct
tgcecteeget
ctgcggttta
cgtrcatcag
aggttgcega
tgcaactgty
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccategg
tgtcgggcgy
agcgtcgege
cagacccttc
attccatttg
tgcgcgaaca
atccagacct
cgtrctacac
atctgggctg

Leu Arg Asp

Leu Ala His
Pro
45

Arg

His Gly
GIn Ala
60

ITe

Ser Pro

Asp Glu GIn

Gln ser
110
Asp

Cys

Phe Pro

125

Asp Asn val

140

Asn Asnh Pro

Lys Glu Tyr

Gly val Glu

Page 77

400

gttcgaacct
gacccgcaty
ctacggecag
ccegeaggea
atggaagaac
ggtcctggge
tgcctecgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
caaggycygyg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgggcgcyg
gaacaaaaac

Thr
15
Arg

ASn
Ala
Asn Ile
Gln Arg
Ala

80
Ala

Gin

val
95
Phe Ala

Asn Leu

TYr Met
His
i60
Gln

GIn

val
175

Ile His

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1620
1080
11490
1200



Ala Ashn
195
Arg Thr
210

Leu

ser
Asn
Thr Glu
225
val

Gly Leu

Gly Ala Glu

Leu Glu Arg
275
Glu Pro
290

Ser

val
Tyr Ghu
305
Ile

Ile Arg

Gln val Lys
Pro
355

ASp

Ser Asn

Lys Tyr
370
TyF

ASp Pro
385

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

115
1200
DNA

<220>
<223> ERED

<400> 135

atgtctttcg
attaaaattg
cgcgctaccc
cgtgcacagc
ggtgggtacg
arcttectygy
tgggeegect
aatgtgtata
agcattacta
tegatcgetg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgtrg
aaacgectgg
§gggagggeg
attatccgtg
cctegeaccee
ttagaagaag
gagggttaca

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

116
400
PRT

<220>
<223> ERED

180
Gly Tyr

Asp Glu

val val

Leu
Tyr

ASp

2_026

1

Leu Asnh
200
Gly

G

Gly 5

215
Ala

val v

230

Leu
245
Gly

AFg

Thr
260
Arg Ala

Arg val

Gly Thr

Ser
Ile
Lys
Thr

Asn

Pro Tyr G

val ala G

2

Ala Gly L

280
Pro

ASp S

295
AsSp

Phe A

310

Ala Gly
325
Asp Pro
340
ASp Leu

Arg ser

Thr Tyr

Asn
Arg
val
Thr

Glu

Tyr Ala L

Thr I
3
i

Leu
Tyr Arg
360
phe Tyr
375
Glu

T

Ala v

390

variant

ttaaggactt
ggaacacaca
atcecgggeaa
gtccggggac
ataacgcgec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgce
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgccact
ccgactaccc

variant

Artificial Seguence

caagcegeag
gctggetcat
cattccgaac
aatgattatc
tggtgtttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggegtggaa
caacaaccgc
agtcgttgac
gtacggcgtt
ctatgtecty
tttagtcgaa
gggcaccaac
cgeactgeac
cggeegettce
gaacaagtat
gacctacgaa

Artificial Seguence

85

In Phe Leu

er Ile Glu
Ala
235

Leu

al Asp
val
250
Tyr

Ty

Tn
65

Vs

er

Ala

Arg Leu

t.eu val

Ta Ser
315

Pro

Tyr

His
330
Gly

eu

Te
45
eu

hr

Tyr

Glu Glu

Met Gly

al Leu

395

ASp

gcactgegeg
cgcgeggtaa
aaggagtggy
acggagggta
tcagacgaac
tttgcgtggy
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggttg
tgtaactcta
ggtgagctgyg
ccacgegtga
gattttgett
cctgaagttg
tttatttcaa
gaccgttcta
gaagccgrag

Usl_Seguence_Listing
1

Pro His
205

Arg

Asp

AsSn Ala

220

ITe Gly Pro

Asn Ser Met

Tyr val Leu
270
Phe val
285

Gly

Ala

Glu
300
Ile

Glu

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg

Leu
365
Glu

Gly

Ala
380
Ggly

Gly

Trp Asnh

acaccaacct
tgectecget
ctgcggrita
cgttcatcag
aggttgccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtta
atgggggctc
atgccatcgg
tgtcgogcgg
agcgtcgoge
cagacectte
attccatttg
tgcgegaaca
atccagacct
cgttctacac
atctgggetg

Page 78

Ser Asn

Arg Phe
Glu Lys
240
ser Gly
255
Gly Glu

His teu

Gly Glu
Pro
320
Glu

Gly

AFg
335
Phe Ile

Leu Asnhn

Tyr Thr

Asn
400

Lys

grtcgaacct
gacccgcatg
ctacggccag
cccgeaggea
atggaagaac
ggtcctggge
tgcctecgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcygggy
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagcgeg
gaacaaaaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
11490
1200



<400> 116
Met Ser Phe
1

Leu Phe Glu

val Met Pro

35

Pro Asn Lys

50
Pro Gly Thr
65
Gly

Gly Tyr

Glu Trp Lys
Gln
115

ASP

Trp val

Ala Arg

130
Ala

Asn Glu

145
ser

Ile Thr

Ala ATa Lys

Ser Ala Asn
195
Arg Thr
210

Leu

AsSn
Thr Glu
225
val

Gly Leu

Gly ala Glu

Leu Glu Arg
275
Glu Pro
290

Ser

val

Tyr Giu

305

Ile I1e Arg

Gin val Lys

Ser Asn Pro

355

Lys Tyr Asp
370

Asp Tyr

385

Pro

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

<220>
<223> ERED

<400> 117

atgtctttcg
attaaaattg
cgcgetaccec
cgtgcacagce
ggtgggtacg
atcttcctgg

117
1200
ONA

val Lys
5

Pro Ile
20
Pro Leu

Glu Trp

Met Ile

Asp Ash

Asn Ile
100
Leu Trp

Gly Leu

Gln Glu

AsSp
Lys
Thr
Ala
Tle
Ala
Phe
val
Arg
Glu

2_026uUs51_sequence_Listing

Phe Lys

Ile Gly
Met
40
val

Arg

Ala
55
Thr Glu

Pro Gly

Leu Ala

Leu Gly
120
Tyr Asp
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Leu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

Glu
Ile
Leu
Tyr
Asp
230
Ser
Ile
Lys
Thr

Asn

Ile Lys

Ala Ala

Leu Asn
200
Gly Gly
215
Ala val

Pro Tyr

val Ala

Ala Gly
280
Asp Pro
295

Asp Phe

310

Ala Gly
325
Asp Pro
340
Asp Leu

Arg ser

Thr Tyr

Asn
Arg
val
Thr

Glu

Tyr Ala

Thr Leu

Tyr Arg
360
Phe Tyr
375

Giu Ala

390

variant

ttaaggactt
ggaacacaca
atccgggcaa
gtccggggac
ataacgcgcec
ctattcatga

Artiticial Sequence

caagccgcag
gctggetcat
cattccgaac
aatgattatc
tggtgLitgg
ctgtcagtca

Pro
Asn
25

Arg
Tyr
Gly
val
Ile
105
Trp
ser
Lys
Gin
Gly
185
Gin
Ser
val
Gly
Gln
265
Lys
ser
Ala
Leu
Ile
345
Leu
Thr

val

Gln Ala
10
Thr Gtn

Ala Thr

Tyr Gly
Phe
75

Ser

Thr

Trp
90
His ASD

Ala Ala

Ala ser
Ala
155
val

Lys

Tyr
170
Ala Asp

Phe Leu

Ile Glu

Ala
235
Cys

Asp

val
250
Tyr Ala

Arg Leu

teu val

Ser
315
Pro

TYF

His
330
Gly Tyr

Glu Glu

Met Ser

Leu
395

ASp

gcactgegey
cgcgeggtaa
aaggagtggg
acggagggta
tcagacgaac

Tttgcotgag

Leu Arg Asp
His
30
Gly

Leu Ala

His Pro

45

GIn Arg Ala

60
Ile

Ser Pro

Asp Glu Gln

Glin Ser
110
Asp

Cys
phe Pro
125
AsSp Ash val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly vai

Pro
205
Arg

Asp

Asn Ala

220

ITe Gly Pro

Asn Ser Met

val Leu
270

val

TYr

Phe
285
Gly

Ala
Glu Glu
300
Ile

Trp Lys

Glu val val
rPhe
350

Pro

Gly Arg
Ley
365
Glu

Gly

Ala
380
Gly

Gly

Trp Asn

acaccaacct
tgccteeget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactgtg

Page 79

Thr
15
Arg

Asn
Ala
Asn Ile
Gln Arg
Ala

80
Ala

Gln

val
g5
rhe Ala

Asn Leu

Tyr Met
MHis
160
Gin

GIn

val
175
Ile His

Ser Asn

Arg Phe

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335

Phe Ile

Leu Asn

Tyr Thr

Asn
400

Lys

gticgaacct
gacccgcatg
ctacggccag
cccgeaggea
atggaagaac
ggtcctgggc

60

120
180
240
300
360



tgggeegect
aatgtgtata
agcattacta
tcgatcgety
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcetgg
9999aggycy
attatccgtg
cctcgeacce
ttagaagaag
gagggttaca

<210> 118
<211> 400
<212> PRT

ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctecagtatgc
cgtttgrtca
aatactcaga
ccggcaacta
tgatcggcta
gtctgccact
ccgactaccc

<213> Artificial Sequence

<220>

<223> ERED variant

<400> 118
Met Ser Phe
1

teu Phe Glu

val Met Pro
35
Pro Asn Lys
50
Pro Gly Thr
65
Gly Gly Tyr

Glu Trp Lys

Trp val Gin
115
Ala Arg Asp
130
Asn Ala Glu
145
Ser Ile Thr

Ala Ala Lys

ser Ala Asn
195

Arg Thr

210

Thr Leu GTu

225

val Gly lLeu

Asn

Gly Ala Glu

Leu Glu Arg
275
val Glu Pro
290
Tyr Ser Glu
305
Ile Ile Arg

GIn val Lys

val
Pro
20

Pro
Glu
met
ASp
AsSn
100
Leu
Gly
Gin
Lys
Ash
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala

Asp

LYS
5
Ila
Leu
Trp
Ite
Asn
85
Ile
Trp
Leu
Glu
ASp
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly

325
Pro

AsSp
Lys
Thr
Ala
1le
70

Ala
Phe
val
Arg
Glu
150
Glu
Ile
Leu
Tyr
ASp
230
Ser
Ile
LYS
Thr
Asn
310
Asn

Arg

Phe
ITe
Arg
Ala
55

Thr
Pro
Leu
fay
Tyr
135
Lys
Tle
Ala
Leu

=

Gy
215
Ala
Pro
val
Ala
Asp
295
ASD
TYr

Thr
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gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggttg
cggaactcta
ggtgagctgy

cctggcgegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccge
agtcgttgac
gtacggcgtt
ctatgtccig
tttagtcgaa
gggcaccaac
cgcactacac
cggccgettc
gaacaagtat
gacctacgaa

LyS
Gly
Met
40

val
Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
ASn
200
Gly
val
Tyr
Ala
Gly
280
Pro
Phe
Ala

Leu

gattttgctt
cectgaagrtg
tttatttcaa
gaccgttcta
gaagccgtag

Pro
Ash
25

Arg
Tyr
Gly
val
Ile
105
Trp
Ser
Lys
Gin
Gly
185
GIn
Sar
val
Gly
Gln
265
Lys
Sep
Ala
Leu

Ile

GlIn
Thr
Ala
Tyr
Thr
Trp
90

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
Tle
Asp
val
250
Tyr
Arg
Leu
TYr

His

330

Gly

Ala
Gin
Thr
Gly
Phe
75

Ser
ASp
Ala
Ser
Ala
155
val
Asp
Leu
Glu
Ala
235
Arg
Ala
Leu
val
Ser
315
Pro

Tyr

gttacgatic
aagctaacaa
atgttcaggce
ccaacggtta
atgggggctc
atgccatcgyg
tgtcgggcgy
agcgtegege
ccacgegtga cagacccttc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggety

L.eu
Leu
His
Glin
60

Ile
Asp
Cys
Phe
Asp
140
Asn
Lys
Gly
Asp
Asn
220
Ile
Asn
Tyr
Ala
Glu
300
Ile
Glu

Gly

pPage 80

Arg
Ala
Pro
45

Arg
ser
Glu
Gin
Pro
125
Asn
Asn
Glu
val
Pro
205
Arg
Gly
Ser
val
rPhe
285
Gly
Trp
val

Arg

ASp
His
Gly
Ala
Pro
Gin
ser
110
Asp
val
Pro
Tyr
Glu
180
His
Ala
Pro
Met
Leu
270
val
Giu
LYS
val

rphe

tgcctccgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
caaggcggyg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccyc
catgagcegeg
gaacaaaaac

Thr
15

Arg
Asn
GIn
Gn
val
95

Phe
Asn
Tyr
Glin
val
175
Ile
Ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg

335
Phe

Asn
Ala
ITe
Arg
Ala
Ala
Ala
Leu
Met
His
160
Gln
His
Asn
Phe
Lys

240
Gly

Leu
Glu
Pro
320
Glu

Ile

420
480
540
600
660
720
780
840
900
360
1020
1080
1140
12006



340

2m026U51wSequence_Listingso

345

Ser Asn Pro Asp teu val Tyr Arg teu Glu Glu Gly Leu Pro Leu Asn
360 365

355

LYS Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375

Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 390 395
<210> 119
<211> 1200
<212> DNA
<213> Aartificial Seguence
<220>
<223> ERED variant
<4030> 119
atgtcrttcg ttaaggactt caagccgcag geactgegeg
attaaaattg ggaacacaca gctggetcat cgcgcggtaa
cgcgctacce atccgggeaa cattccgaac aaggagtggg
cgtgcacage gitccggggac aatgattatc acggagggta
ggtgggtacg ataacgcgec tggtgitigg tcagacgaac
atcttcctgg ctattcatga ctgtcagica titgcgtggg
tgggccgect ttecggataa cctggcgegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgetg cgggtgcgga cggcgtggaa attcactcag
cagttcctgg atccgcacag caacaaccgc accgatgagt
cgtgcacgtt ttactctgga agtcgttgac gcggtggttg
gtgggtttac gtctgagtcc gtacggcgtt ttccattcta
ggcattgttg ctcagtatgc ctatgtcctg ggtgagctgg
aaacgcctgg cgtttgttca tttagtcgaa ccacgcgtyga
goggagggcg aatactcaga gggcaccaac gattitgett
attatccgtg ccggcaacta cgcactgcac cctgaagttg
cctcgcacce tgatcggeta cggecgettc tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggttaca ccgactaccc gacctacgaa gaagccgtag
<210> 120
<211> 400
<212> PRT
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 120
Met Ser Phe val Lvys Asp Phe Lys Pro ggn Ala
1 5
Leu Phe Glu ggo Ile Lys Ile Gly %?n Thr Gin
val mMet ggo Pro Leu Thr Arg fgt Arg Ala Thr
Pro Asn Lys Glu Trp Ala Ala val Tyr Tyr Gly
50 55
pro Gly Thr Met Ite Ile Thr Glu Gly Thr Phe
65 70 75
Gly Gly Tyr Asp ggn Ala Pro Gly val ggp Ser
Glu Trp Lys Asn Ile Phe Leu Ala Ife His Asp
100 105
Trp val GIn Leu Trp val Leu Gly Trp Ala Ala
115 120
Ala ‘Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135
Asn Ala Glu GIn GTu Glu Lys Ala Lys Lys Ala

Ala Glu Gly Tyr Thr

380
Gly Trp Asn

acaccaacct
tgcctceget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggeag
agcgtcegege
cagacccttc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
arctgggcetg

Leu Arg Asp
His
30
Gly

Leu Ala

His Pro
45

Gln Arg Ala

60
Ile

ser Pro

Asp Glu Gln

Gin Ser
110

ASp

Ccys

Phe Pro

125

Asp Asn val

140
Asn

Asn Pro
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Lys Asn
400

gttcgaacct
gacccgcatg
ctacggceag
cccgcaggcea
atggaagaac
ggtcctgggce
tgcctecgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
€aaggcgagyg
tctggttgag
gaaaggtccg
agttaaggac
ggtitaccgc
catgagcgcg
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
Gln Arg
ala

80
Ala

GIn
val
phe Ala
Asn Leu
Tyr Met

GIn His

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



145 150
Ser Ile Thr Lys Asp Glu Ile Lys GIn Tyr val
165 170
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp
180 185
ser Ala Asn Gly Tyr Leu Leu Ash Gin Phe Leu
195 200
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu
210 215
Thr Leu Glu val val Asp Ala val val Asp Ala
225 230 235
val Gly Leu Arg Leu Ser Pro Tyr Gly val Phe
245 250
Gly Ala Glu Thr Gly I1e val Ala GIn Tyr Ala
260 265
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu
275 280
val Glu Pro Arg val Thr Asp Pro Ser Leu Val
290 295
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
ITe I1e Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 390 395
<210> 121
<211> 1200
<212> DNA
<213> Artificial sequence
<220>
<223> ERED variant
<400> 121
atgtctttcg ttaaggactt caagccgcag gcacrgcgeg
attaaaattg ggaacacaca gctggctcat cgegeggtaa
cgcgctacce atccgggcaa cattccgaac aaggagtyggg
cgtgcacagc gtccggggac aatgattatc acggagggta
ggtgggtacy ataacgcgee tggtgtttgyg tcagacgaac
atcttcctgg ctattcatga ctgtcagtca tttgcgtggg
tgggccgeoct ttecggataa cctggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgetyg cgggtgcgga cggogtggaa attcacteag
cagttcctgg atccgcacag caacaaccge accgatgagt
cgtgcacgtt ttactctgga agtcgttgac gcggtggttg
gtgggtttac gtctgagtcc gtacggegtt ttcaactcta
ggcattgttg ctcagtatgc ctatgtcctg ggtgagetgg
aaacgcctgg cgtttgitca tttagtcgaa ccacgegtgg
ggggagggecg aatactcaga gggcaccaac gattrtgett
attatccgtg ccggcaacta cgcactgcac cctgaagttg
cctecgeacce tgatcggeta cggecgoeitc tttatttceaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggttaca ccgactaccc gacctacgaa gaagecgtag
<210> 122
<211> 400
<212> PRT
<213> Artificial Sequence
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15

Lys Glu Tyr

val Glu
190
His

Gly

Fro
205
Arg

ASp

Asn Ala

220

Ite Gly Pro

His Ser Met

Tyr val Leu
270
pPhe val
285

Gly

Ala
Glu Glu
300
Ile

Trp Lys

Glu vail val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Ash

acaccaacct
tgeeteeget
ctgcggttta
cgtrcatcag
aggtigccoga
tgcaactgtyg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggita
atgggggctc
atgccategg
tgicgggegg
agcgtegege
cagggecttc
attccatttyg
tgcgcgaaca
atccagacct
cgtictacac
atcigggetg

160
val Gln
175
Ile

Ser Asn

Arg Phe
Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335
phe Ile

Leu Asn

Tyr Thr

LyS Asn
400

gttcgaacct
gacccgeatyg
ctacggccag
cccgeaggea
atggaagaac
ggtcctggge
tgcecteegat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
Caaggcyggygyg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgeg
gaacaaaaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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<220>
<223> ERED variant

<400> 122
Met Ser Phe val Lys Asp Phe Lys Pro ggn Ala Leu Arg Asp Thr Asn
1 5 15
Leu Phe Glu Sgo ITle Lys Ile Gly gén Thr GIn Leu Ala ?85 Arg Ala
val Met ggo Pro lLeu Thr Arg Mgt Arg Ala Thr His Pro Gly Asn Ile
4 45
Pro Asn Lys Glu Trp Ala §1a val Tyr Tyr Gly ggn Arg Ala Gln Arg
50 5
Pro Gly Thr Met Ile ITe Thr Glu Gly Thr Phe Ile Ser Pro Gln Ala
65 70 75 80
Gly Gly Tyr Asp ggn Ala pPro Gly val Tgp Ser Asp Glu Gln val Ala
9 95
Glu Trp Lys Asn Ile Phe teu Ala Ile His Asp Cys GIn Ser pPhe Ala
100 105 110
Trp val GIn Leu Trp val Leu Gly Trp Ala Ala Phe Pro Asp Asn Leu
115 120 125
Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser Asp Asn val Tyr Met
130 135 140
Asn ATa Glu GIn Glu GTu Lys Ala Lys Lys Ala Asn Asn Pro GIn His
145 150 155 160
Ser Ite Thr Lys Asp GTu Ile Lys GIn Tyr val Lys Glu Tyr val GIn
165 170 175
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Aasp Gly val Glu ITe His
180 185 190
Ser Ala Asn Gly Tyr Leu Leu Asn GlIn Phe Leu Asp Pro His Ser Asn
195 200 205
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu Asn Arg Ala Arg Phe
210 215 220
Thr Leu ¢Jlu val val Asp Ala val val Asp Ala ITe Gly Pro Glu Lys
225 230 235 240
val Gly Leu Arg Leu Ser Pro Tyr Gly val Phe Asn Ser Met Ser Gly
245 250 255
Gly Ala Glu Thr Gly Ile val Ala Gin Tyr aAla Tyr val Leu Gly Glu
260 265 270
teu Glu Arg Arg Ala Lys Ala Gly Lys Arg teu Ala Phe val His Leu
275 280 285
val Glu pPro Arg val Ala Gly Pro Ser Leu val Glu Gly Glu Gly Glu
290 295 300
Tyr Ser Giu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys Gly Pro
305 310 315 320
ITe Ile Arg Ala Gly Asn Tyr Ala Leu His Pro Glu val val Arg Glu
325 330 335
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe Phe Ile
340 345 350
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro Leu Asn
355 360 365
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser Ala Glu Gly Tyr Thr
370 375 380
Asp Tyr Pro Thr Tyr GIu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
385 390 395 400

Ala

<210> 123

<211> 1200

<212> DNA

<213> artificial sequence

<220>
<223> ERED variant

<400> 123

atgtcttitcyg ttaaggactt caagecgcag gcactgegeg acaccaacct gttcgaacct 60

attaaaattg ggaacacaca gctyggeicat cgegoggtaa tgectecget gacccgeatg 120
pPage 83



cgcgctaccec
cgtgcacagc
ggtgggtacyg
atcttectgg
tgggeegect
aatgtgtata
agcattacta
tecgatcgety
cagttcctag
cgtgcacgtt
gtgggtttac
ggcattgttyg
aaacgectyg
ggg9gagggcyg
attatcecgty
cctcgeaccec
ttagaagaag
gagggttaca

<210> 124
<211> 400
<212> PRT

atcegggeaa
gtceggggac
ataacgcgec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgce
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgccact
ccgactaccc

<213> Aartificial Sequence

<220>

«<223> ERED variant

<400> 124
Met Ser Phe
1

Leu Phe Glu

val Met Pro
35
Pro Asn Lys
50
Pro Gly Thr
65
Gly Gly Tyr

Glu Trp Lys

Trp val GlIn
115

Ala Arg Asp

130

Asn Ala Glu

145

Ser Ile Thr
Ala Ala Lys

Ser Ala Asn
195
Asn Arg Thr
210
Thyr Leu Glu
225
val Gly Leu

Gly Ala Glu

Leu Glu Arg

275

val Glu Pro
290

Tyr Ser Glu

val
Pro
20

Pro
Glu
Met
Asp
Asn
100
Leu
Gly
Gln
Lys
Asn
180
Gly
ASp
val
Arg
Thr
260
Arg
Arg

Gly

Lys
5
Ile
Leu
Trp
Ile
Asn
85
Ile
Trp
Leu
Glu
AsSp
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val

Thr

Asp
Lys
Thr
Ala
Ile
Ala
Phe
val
Arg
Glu
150
Glu
Ie
Leu
Tyr
Asp
230
Sar
Tle
Lys
Thr

Asn

Phe
Ile
Arg
Ala
Thr
Pro
Leu
Leu
Tyr
135
Lys
Tle
Ala
Leu
Gly
215
Ala
Pro
val
Ala
Thy

295
ASp
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aaggagtggg
acggagggta
tcagacgaac
tttgcgtyggg
gatgggttac
aaagcgaaaa
gtcaaagaat
artcactcag
accgatgagt
gcggtggttg
ttcaactcta
ggtgagctgg
ccacgcgtga
gattttgett
cctgaagtty
trratticaas
gaccgttcta
gaagccgtag

cattccgaac
aatgattatc
tggtgtrtgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgce
agtcgttgac
gracggcott
ctatgtccig
tttagtcgaa
gggcaccaac
cgcactgeac
cggeegette
gaacaagtat
gacctacgaa

Lys
Gly
Met
val
Glu
Gly
Ala
Gly
120
ASp
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Pro

Phe

Pro
Asn
25

Arg
Tyr
Gly
val
Ile
105
Trp
ser
Lys
Gin
Gly
185
Gln
Ser
val
Gly
Gln
265
Lys
Ser

Ala

Gln
10

Thr
Ala
Tyr
Thr
Trp
80

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
Ile
ASp
val
250
Tyt"
Arg
Leu

Tyr

Ala
Gln
Thr
Gly
Phe
75

Ser
ASp
Ala
Ser
Ala
155
val
ASp
Leu
Glu
Ala
235
Phe
Ala
Leu
val

ser

ctgeggttia
cgttcatcag
aggttgccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccategy
tgtcgggegy
agcgtegege
caacgccttc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggctyg

Leu
Leu
His
GIn
50

Ile
Asp
cys
Phe
Asp
140
Asn
Lys
Gly
Asp
Asn
220
Ile
Asn
Tyr
Ala
Glu

300
Ile

Page 84

Arg
Ala
Pro
45

Arg
Ser
Glu
Gln
Pro
125
Asn
Asnh
Glu
vai
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly

Trp

Asp
His
Gly
Ala
Pro
Gln
ser
116
ASD
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu

LYS

ctacggccag
cccgcaggea
atggaagaac
ggtcctggge
tgceteoegat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggcggag
tctggttgag
gaaaggtccyg
agttaaggac
ggtttaccge
catgagcgeg
gaacaaaaac

Thr
15

Arg
Asn
Gin
Glin
val
g5

Phe
Asn
Tyr
Gln
val'
175
Iie
ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly

Asnh

Ala

Arg
Ala
80

Ala
Ala
Leu
MetT
His
160
Gin
His
ASh
Phe
Lys
240
Gly
Glu
Leu
Glu

Pro

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



305 310
ITe Ile Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360

Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375

Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu

385 390 395

<210> 125

<211> 1200

<212> DNA

<213> Artificial Sequence

<220>

<223> ERED variant

<400> 125

atgtcttteg ttaaggactt caagccgcag gcactgegeg

attaaaattg ggaacacaca gctggctcar cgcgeggtaa

cgcgetaccce atccgggcaa cattccgaac aaggagtgag

cgtgcacagc gtccggggac aatgattatc acggagggta

ggtgggtacg ataacgcgce tggtgtttgg tcagacgaac

atcrrcctgyg ctattcatga ctgtcagtca tttgcgtggy

tgggecgoct ttccggataa cctggegegt gatgggttac

aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa

agcattacta aagacgaaat taaacaatat gtcaaagaat

tcgatcgetyg cgggtgegga cggcgtggaa attcactcag

cagttcctgg atccgcacag caacaaccge accgatgagt

cgtgecacgtt ttactctgga agtegttgac gcggtggttg

gtgggtttac gtctgagtce gtacggegtt ttcaactcta

ggcattgttg ctcagtatge ctatgtcctg ggtgagetgy

aaacgcctgg cgtttgttca tttagtcgaa ccacgcegtga

ggggagyggeg aatactcaga gggcaccaac gattttgett

attatcecgtg ccggcaacta cgcactgtac cctgaagitg

cctcgecacce tgatcggcta cggecgette tttatttcaa

ttagaagaag gtctgccact gaacaagtat gaccgttcta

gagggttaca ccgactacce gacctacgaa gaagccgtag

<210> 126

<211> 400

<2312> PRT

<213> Artificial Sequence

<220>

<223> ERED variant

<400> 126

Met Ser Phe val Lys Asp Phe Lys Pro ng Ala

1 5 1

Leu Phe Glu 550 Ile Lys Tle Gly %gn Thr Gln

val mMet Pro Pro Leu Thr Arg Met Arg Ala Thr

35 460

Pro Asn Lys Glu Trp Ala ?;a val Tyr Tyr Gly
50

Pro Gly Thr Met Ile I'le Thr Glu Gly Thr Phe

65 70 75

Gly Gly Tyr Asp ggn Ala Pro Gly val ggp Ser

Glu Trp Lys Asn ITe Phe Leu Ala Ile His Asp

100 105
Trp val GIn Leu Trp val Leu Gly Trp Ala Ala

2_026Usl_Sequence Listing
315

Glu val val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgcctecget
ctgcggttta
cgttcatcag
aggttgecga
tgcaactgty
gttacgattc
aagctaacaa
atrgttcagge
ccaacggtta
atgggggctc
atgccategy
tgtegggegy
agcgtcgege
cagacaggtc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggctyg

Leu Arg Asp

tey Ala His

His Pro Gly
45

Gln Arg Ala

B0
Ile

Ser Pro

Asp Glu Gln

Gln Ser
110

ASD

Cys

Phe Pro

Page 85

320
Arg Glu
335
Phe Tle

Leu Asn

Tyr Thr

ASN
400

Lys

gttcgaacct
gacccgcatg
ctacggccag
cecegeaggca
atggaagaac
ggtcetggge
tgcctccgat
tecgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggcgggg
tctagttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagcgcyg
gaacaaaaac

Thr
15
Arg

ASN
Ala

Asn Ile

Gln Arg

Gln Ala

val Ala
g5
phe Ala

Asn Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
260
1020
1080
1140
1200



115

Ala Arg Asp

130
Asn Ala Glu
145
Ser

Ile Thr

Ala Ala Lys
Asn

195
Thr

ser Ala

Asn Arg
210
Leu

Thr Glu

225
val

Gly Leu

Gly ala Glu

Leu Glu Arg
275
Glu Pro
290

Ser

val

TYyr Glu
305
Ile

ITe Arg

GIn val Lys

Asn Pro
355
AsSp

Ser
Lys Tyr
370
Tyr

Asp Pro

385

<210> 127
<211> 1200
<212> DNA

Gly Leu

Gin Glu

Arg
Glu

2_026Usl_Ssequence_Listing

120
Tyr Asp
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val va'

Glu
Ile
Leu
Tyr

Asp

Ile Lys

Ala Ala

lL.eu Asn
200
Gly Gly
215

Ala val

230

Leu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

Ser
Ile
Lys
Thr

AsSn

Pro Tyr

val Ala

Ala Gly
280
Asp Arg
295

Asp Phe

310

Ala Gly
325
Asp Pro
340
Asp Leu

Arg Ser

Thr Tyr

Asn
Arg
val
Thr
Glu

Tyr Ala

Thr Leu

Tyr Arg
360
phe Tyr
375

Glu Ala

390

<213> Artificial Sequence

<220>
<223> ERED

<400> 127
argtctttcy
attaaaattyg
cgcgctaccc
cgtgcacagc
ggtgggtacy
atcttecctog
tgggeegect
aatgtgtata
agcattacta
tcgategety
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttyg
aaacgcctgg
099gagygcy
attatccgtg
cctcgeaccec
ttagaagaag
gagggttaca

variant

ttaaggactt
ggaacacaca
atccgggcaa
gtccggggac
ataacgcegec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgagtgcgga
atccgcacag
ttactctgga
gtctgagtec
ctcagtatgc
cgrttgttca
aatactcaga
ccggcaacta
Tgatcggcta
gtctgccact
ccgactacec

caageegcag
gctggctcat
cattcecgaac
aatgattatc
tggtgtttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgce
agtcgttgac
gracggcgtt
ctatgtccty
tttagicgaa
gggcaccaac
cgcactgcac
cggeegette
gaacaagtat
gacctacgaa

ser Ala ser
Ala
155
val

Lys Lys
Gin Tyr
170
Gly Ala
185
Gln

Asp

Phe Leu

Ser Tle Glu
Ala
235

Phe

val Asp
val
250
Tyr

Gly
GIn Ala
265
Lys

Arg Leu

Ser Leu val

Ala Ser
315

Pro

Tyr

Leu Tyr
330
ITe Gly
345

Leu

Tyr

Glu Glu

Thr Met Ser

val Leu

395

Asp

gcactgegeg
cgcgeggtaa
daaggagtggg
acggagggta
tcagacgaac
Trrgegtgyg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggrggrrg
ttcaactcta
ggtgagctgg
ccacgcgtga
gattrtgett
cctgaagttg
tttatttcaa
gaccgttcta
gaagccgtag

125

Asp Asn val

140
Asn

Asn Pro

Lys GTu Tyr
Gly
180

His

Gly val

Pro
205
Arg

Asp

Asn Ala

220

Ile Gly Pro

Asn Ser Met

Tyr val Leu
270
Phe val
285

Gly

Ala
Glu Glu
300
Ile

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380
Gly

Gly

Trp Asnh

acaccaacct
tgecctecget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcagge
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggegy
agcgtcgege
cagacgggtc
attccatttg
tgcgcegaaca
atccagacct
cgttctacac
atctgggcty

Page B6

Tyr Met
His
160
GIn

Gln

val
175
Ile His

Ser Asn

Arg pPhe

Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu

Pro
320
Glu

Gly

Arg
335
Phe Ile

l.eu Asn

Tyr Thr

ASN
400

Lys

gttcgaacct
gacccgeatg
ctacggccag
cccgcaggea
atggaagaac
ggtcctggge
tgcctcocgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€34409cggag
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgcg
gaacaaaaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
500
960
1020
1080
1140
1200



<210> 128
<211> 400
<212> PRT
<213> Artificial Seguence

<220>
<223> ERED variant

<400> 128

Met
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Ash
145
sSer
Ala
ser
Asn
Thr
225
val
Gly
Ley
val
Tyr
305
Ile
Gin
ser
Lys

ASp
385

Ser
Phe
Met
ASh
50

Gly
Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ata
Arg
210
Leu
Gly
Ala
Glu
Glu
290
Ser
Ile
val
ASn
Tyr

370
Tyr

Phe
Glu
Pro
35

Lys
Thr
Tyr
Lys
Gln
115
Asp
Glu
Thr
Lys
ASn
195
Thr
Glu
Leu
Glu
Arg
275
Pro
Glu
Arg
Lys
Pro
355
ASp

Pro

<210> 129
<211> 1200
<2172> DNA
<213> Artificial Sequence

<220> .
<223> ERED variant

val
Pro
20

Pro
Glu
pMet
Asp
Asn
100
Leu
Gly
Gln
Lys
Asn
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
Asp
340
Asp
Arg

Thr

Lys
5
Ile
Leu
Trp
Ile
Asn
85
Ile
Trp
Ley
Glu
Asp
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu
Ser

Tyr

ASD
Lys
Thr
Ala
Ile
70

Ala
Phe
val
Arg
Glu
150
Glu
Ile
{eu
Tyr
ASD
230
ser
Ile
Lys
Thr
Asn
310
Asn
Arg
val
Thr

Glu
390

Phe
Ile
Arg
Ala
55

Thr
Pro
Leu
l.ey
Tyr
135
Lys
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
Asp
295
AsSp
Tyr
Thr
TYr
Phe

375
Giu

2_026Usl_sequence_Listing

Lys
Gly
Met
40

val
Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Gly
Phe
Ala
Leu
Ar

360
Tyr

Ala

Pro
Asn
25

Arg
Tyr
Gly
val
Ile
105
Trp
Ser
LYS
Gin
Gly
185
Gln
Ser
val
Gly
Gin
205
LysS
Ser
Ala
Leu

Ile
345

g Leu

Thr

val

Gin
Thr
Ala
Tyr
Thr
Trp
90

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
Ile
Asp
val
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu
Met

ASp

Ala
GIn
Thr
Gly
Phe
75

Ser
ASp
Ala
Ser
Ala
155
val
Asp
Leu
Glu
Ala
235
rhe
Ala
ey
val
Ser
315
Pro
Tyr
Glu
ser

Leu
395

Leu
Leu
His
Gln
Iie
ASp
Cys
Phe
Asp
140
AsSn
Lys
Gly
ASp
Asn
220
Itfe
Asn
Tyr
Ala
Glu
300
Tle
Glu
Gly
Gly
Ala

380
Gly

Page 87

Arg
Ala
Pro
45

Arg
Ser
Glu
Gln
Pro
125
Ash
Asn
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Leuy
365
Glu

Trp

Asp
His
30

Gly
Ala
Pro
Gln
ser
110
Asp
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
LysS
val
rhe
350
Pro
Gly

Asn

Thr
15

Arg
ASn
Gin
Gin
val
Phe
Asn
TYr
Gln
val
175
Ile
sSar
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
Tyr

Lys

ASN
Ala
Ile
Arg
Ala
80

Ala
Ala
Leu
Met
His
160
Gin

Asn
Phe
LyS
240
Gly
Glu
Leuy
Glu
Pro
320
Glu
Ile
Asn

Thr

ASRH
400



2_026Usl_sequence_Listing

<400> 129
atgtcrttcg ttaaggactt caagcecgcag gcactgegey
artaaaattg ggaacacaca gctggctcat cgcgcggtaa
cgcgetacce atccgggcaa cattccgaac aaggagtggg
cgtgcacagc gtccggggac aatgattatc acggagggta
ggtgggtacg ataacgcgcc tggtgtttgg tcagacgaac
atcttcctgg ctattcatga ctgtcagitca tttgcgtggo
tgggeegect ttccggataa cotggogegt gatgggtrac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgctg cgggtgegga cggcgtggaa attcactcag
cagttcctgg atccgcacag caacaaccge accgatgagt
cgtgcacgtt ttactctgga agtcgttgac gcggtggttg
gtgggtttac gtctgagtcc gtacggegtt ttcaactcta
ggcattgttyg ctcagtatgC ctatgtcctg ggtgagctgg
aaacgcctgg cgtttgttca trtagtcgaa ccacgcgtga
ggggagggcg aatactcaga gggcaccaac gattttgett
attatrccgtg ccggcaacta cgcactgcac cctgaagttg
cctcgeacce tgatcggeta cggecgette tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggrtaca ccgactaccc gacctacgaa gaagccgtag
<210> 130
<211> 400
<212> PRT
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 130
Tet ser Phe val %ys Asp Phe Lvs Pro g&n Ala
Leu Phe Glu Pro Ile Lys Ile Gly Agn Thr GIn
20 2
val Met ggo Pro Leu Thr Arg get Arg Ala Thr
0
Pro ggn Lys Glu Trp Ala Ala val Tyr Tyr Gly
55
Pro Gly Thr Met Ile Ile Thr Glu Gly Thr Phe
65 70 75
Gly Gly Tyr Asp égn Ala pro Gly val Trp Ser
30
Glu Trp Lys Asn Ile Phe Leu Ala Ile His Asp
100 105
Trp val Gin Leu Trp val Pro Gly Trp Ala Ala
115 120
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135
Asn Ala Glu GIn Glu Glu Lys Ala Lys Lys Ala
145 150 155
ser I1e Thr Lys Asp Glu T'le Lys GIn Tyr val
165 170
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp
180 185
ser Ala Asn Gly Tyr Leu Leu Asn GIn Phe Leu
195 200
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu
210 215
Thr Leu Glu val val Asp Ala val val Asp Ala
225 230 235
val Gly Leu Arg Leu Ser Pro Tyr Gly val Phe
245 250
Gly Ala Glu Thr Gly ITe val Ala Gin Tyr Ala
260 265
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu

acaccaacct
tgcctoeget
ctgcggttta
cgttcatcag
aggtrtgccga
tgcaactgtg
grtracgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctce
atgcecatcgy
tgtcgggeyy
agcgtcgegc
cagacccttc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggctyg

Leu Arg Asp

Leu Ala His

His Pro
45

Arg

Gly
Gin Ala
60
Ile

Ser Pro

Asp Glu GIn

Gln Ser
110
ASD

Cys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val
Pro
205
Arg

ASp

AsSh Ala

220

Ile Gly Pro

Asn Ser Met

Tyr val Leu

270

Ala Phe val

Page 88

gttcgaacct
gacccgeatg
ctacggecag
cccgeaggea
atggaagaac
ggrcecgyge
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggcgggg
tctggttgag
gaaaggtccg
agttaaggac
agtttaccge
catgagcgcey
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
Gln Arg
Ala

80
Ala

Gin

val
95
rPhe Ala

Asn Leu

Tyr Met
His
160
Glin

Gin

va'l
175
ITe His

Ser Asn

Arg Phe

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

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



275 280
val Glu Pro Arg val Thr Asp Pro Ser Leu val
290 295
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
ITe I1e Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
Gin val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val asp Leu
385 390 395
<210> 131
<211> 1200
<212> DNA
<213> Artvificial Sequence
<220>
<223> ERED variant
<400> 131
atgtctttcg ttaaggactt caagecgecg gcactgoygcg
attaaaattg ggaacacaca gctggctcat cgogeggtaa
cgcgctacce atccgggceaa cattccgaac aaggagtggg
cgtgcacagc gtccggggac aatgattatc acggagggta
ggtgggtacg ataacgcgee tggtgtttygg tcagacgaac
atcttcctgg ctattcatga ctgtcagtca ttigegtggg
tgggcecgect ttccggataa cctggogegt gatgggttac
aatgrgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgctg cgggtgcgga cggcgtggaa attcactcag
cagttcctgg atccgcacag caacaaccgc accgatgagt
cgtgcacgtt ttactctgga agtcgtigac geggtggttg
gtgggtttac gtctgagtcc gtacggegtt ttcaactcta
ggcattgttg ctcagtatgc ctatgtcctyg ggtgagetgy
aaacgectgg cgtttgtica tttagtcgaa ccacgcgtga
ggggagggcg aatactcaga gggcaccaac gattttgett
attatccgtg ccggcaacta cgcactgcac cctgaagttg
cctegeacee tgatcggeta cggecgette titatttcaa
ttagaagaag gtctgocact gaacaagtat gaccgttcta
gagggttaca ccgactacce gacctacgaa gaagcecgtrag
<210> 132
<211> 400
<212> PRT
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 132
Met Ser Phe val Lys Asp Phe Lys Pro Pro Ala
1 537 10
ieu Phe Glu Sro ITe Lys Ile Gly ésn Thr Gln
0 5
val Met ggo Pro Leu Thr Arg Egt Arg ala Thr
Pro égn Lys Glu Trp Ala gga val Tyr Tyr Gly
pro Gly Thr Met Ile Ile Thr Glu Gly Thr Phe
65 70 75
Gly Gly Tyr Asp Asn Ala Pro Gly val Trp Ser

2_026Us1_Sequence_Listing
285

Glu Glu
300

Ile

Gly

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgcetecgcet
ctgcggttta
cgttcatcag
aggttgcecga
tgcaactgty
gttacgatrtc
aagctaacaa
atgttcagge
ccaacggtta
atgggggcetc
atgeecatcgy
tgtcgggcgy
agcgtcgege
cagaccctgg
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggcty

Leu Arg Asp

Leu Ala His
Pro
45

Arg

His Gly

Gin Ala

60

ITe Ser Pro

Asp Glu GIn

Page 89

Gly Glu

Gly Pro
320
Arg Glu
335
Phe Ile

Leu Asn

Tyr Thr

Asn
400

Lys

gttcgaacct
gacccgcatyg
ctacggccag
cccgcaggea
atggaagaac
ggtcetggge
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
caaggcggyg
gctggrtgag
gaaaggtccg
agttaaggac
ggtttaccgce
catgggeyey
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
Gin Arg
Ala

80
Ala

Gln

val

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



Glu Trp Lys
Gln
115

Asp

Trp val

Ala Arg

130
Ala

Asnh Glu

145

Sar Tle Thr

Ala Ala Lys

Ser Ala Asn

195
Asn Arg Thr
210
Thr Leu Glu
225
val

Gly Leu

Gly Ala Glu

Leu Glu Arg
275
Glu Pro
290

Ser

val
Tyr Glu
305
Ile

Ile Arg

Gin val Lys
Pro
355

Asp

ser Asn

Lys Tyr
370
Tyt

Asp Pro

385

<210
<211>
<212>
<Z213>

<220>
<223>

133
1200
DNA

ERED

<400> 133

atgtcttteg
attaaaattg
cgcgcetaccec
cgtgcacagce
ggtgggtacg
atcttcctgg
tgggccgect
aatgtgtata
agcattacta
tcgatcgetg
cagttcctog
cgtgcacgtt
gtgggtttac
ggcatrtgrty
aaacgectgg
9999agggcy
attatccgtg
cctegeaccee

85
Asn Ile
100
Leu Trp

Gly lLeu

Gin Glu

Phe
val
Arg
Glu

2_026U51§Sequence_Listing
0

Leu Ala

Leu Gly
120
TYr Asp
135

Lys Ala

150

Lys Asp
165
Asn ser
180
Gly Tyr

Asp Glu

val val

Glu
Ile
Ley
Tyr

ASp

Ile Lys

Ala Ala

Asn
200
Gly

Leu

Gly
215

Ala val

230

Leu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

Ser
Ile
LYS
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
Asp Pro
295

Asp Phe

310

Ala Gly
325
Asp Pro
340
Asp Leu

Arg Ser

Thr Tyr

Asn
Arg
val
Thr

Glu

Tyr Ala

Thr Ley

Tyr Arg
360
Phe Tyr
375

Glu Ala

390

variant

ttaaggactt
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgcec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgeacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta

Artificial Sequence

caagccgeag
gctggctecat
cattccgaac
aatgattatc
tggtgtitgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggegtggaa
caacaaccgc
agtcgttgac
gtacggegtt
ctatgtcctg
tttagtcgaa
gggcaccaac
cgcactgeac
cggeegette

Ile His
105

Trp

ASp

Ala Ala

Ser Ala Ser
Ala
155

val

Lys Lys

Gln Tyr
170
Gly Ala
185
Gln

Asp

phe Leuy

Ser Ile Gilu
Ala
235

Phe

val Asp
val
250
Tyr

Gly
Gin Ala
265
Lys

Arg Leu

Gly Leu val

Ala ser
315

Pro

Tyr

His
330
Gly

Leu

Ile
345
Leu

Tyr

Glu Glu

Thr met Gly

val Leu

395

ASp

gcactgegeg
cgegeggtaa
aaggagtggy
acggagggta
tcagacgaac
tttgcgtggy
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggrig
ttcaactcta
ggtgagctgg
ccacgcgtga
gattttgett
cctgaagttg
tttatttcaa

Gin Sser
110

Asp

Cys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val
Pro
205
Arg

Asp
ASTi Ala
220
TIle

Gly Pro

Ash Ser Met

val Leu
270

val

Tyr

Phe
285
Gly

Ala
Gluy Glu
300
Ile

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgccteeget
ctgcggtita
cgcrcatcag
aggttgccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggcetc
atgccatcgg
tgtcgggegg
agcgtcgege
cagaccctge
attccatttg
tgcgcgaaca
atccagacct

Page 90

Phe

Asn Leu

Tyr Met

Gln His
160
val Gln
175
Ile His

Ser Asn

Arg Phe

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly pro
- 320
Arg Glu
335
Phe Ile

Leu Asn

Tyr Thr

AsSn
400

Lys

gttcgaacct
gacccgcatg
ctacggcecag
cccgeaggea
atggaagaac
ggtcctgggce
tgcctecgat
tcegeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggCggag
gctggttgag
gaaaggtccg
agttaaggac
ggtttaccge

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



2_026Us1. _Sequence_Listing
ttagaagaag gtctgccact gaacaagtat gaccgttcta cgttctacac catgagcgeg 1140
gagggttaca ccgactaccc gacctacgaa gaagccgtag atctgggctg gaacaaaaac 1200

<210> 134
<2131> 400
<212> PRT
<213> Artificial Sequence

<220>
<223> ERED variant

<400> 134
Met Ser Phe val %ys Asp Phe Lys Pro %gn Ala Leu Arg Asp T?r Asnh
1 1
Leu Phe Glu 260 Ile Lys ITe Gly Asn Thr GIn Leu Ala gas Arg Ala
25
val Met gro Pro Leu Thr Arg Mgt Arg Ala Thr His Pro Gly Asn Ile
5 4 45
Pro Asn Lys Glu Trp Ala g;a val Tyr Tyr Gly ggn Arg Ala Gln Arg
50
pro Gly Thr Met Ile Ile Thr Glu Gly Thr Leu Ile Ser Pro Gin Ala
65 70 75 80
Gly Gly Tyr Asp gén Ala pro Gly val ggp Ser Asp Glu GlIn gaT Ala
5
Glu Trp Lys Asn Ile Phe Leu Ala Ile His Asp Cys GIn Ser Phe Ala
100 105 110
Trp val Gln Leu Trp val Leu Gly Trp Ala Ala Phe Pro Asp Asn Leu
115 120 125
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser Asp Asn val Tyr Met
130 135 140
Asn Ala Glu GIn Glu Glu Lys Ala Lys Lys Ala Asn Asn Pro GIn His
145 150 155 160
ser Ile Thr Lys Asp Glu Ile Lys GIn Tyr val Lys Glu Tyr val Gln
165 170 175
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp Gly val Glu Ile His
180 185 190
Ser Ala Ash Gly Tyr Leu Leu Asn GIn Phe Leu Asp Pro His Ser Asn
195 200 205
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu Asn Arg Ala Arg Phe
210 215 220
Thr Leu Glu val val aAsp ala val val Asp Ala Ile Gly Pro Glu Lys
225 230 235 240
val Gly Leu Arg lLeu Ser Pro Tyr Gly val Phe Asn Ser Met Ser Gly
245 250 255
Gly Ala Glu Thr Gly ITe val Ala GIn Tyr Ala Tyr val Leu Gly Glu
260 265 270
Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val His Leu
275 280 285
val Glu Pro Arg val Thr Asp Pro Ala teu val Glu Gly Gliu Gly Glu
290 295 300
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys Gly Pro
305 310 315 320
Ile 1le Arg Ala Gly Asn Tyr Ala Leu His Pro Glu val val Arg Glu
325 330 335
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe Phe Ile
340 345 350
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro Leu Ash
355 360 365
Lys Tyr Asp Arg Ser Thr phe Tyr Thr Met Ser Ala Giu Gly Tyr Thr
370 375 380
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
385 390 395 400

Leu Glu

<210> 135
<213> 1200
<212> DNA
Page 91



<213>

<220>
<223> ERED

<400> 135

atgtctttcg
attaaaattyg
cgecgetacce
cgtgcacage
ggtgggtacy
atcttecigg
tgggeegect
aatgtgtata
agcattacta
tcgatcgetg
cagttcctgyg
cgtgcacgtt
gtgggtttac
ggecattgttg
aaacgcctgg
$9ggaggycyg
attatccgtg
ccregeacce
ttagaagaag
gagggttaca

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

136
400
PRT

<220>
<223> ERED
<400> 136
Met Ser Phe
1

Leu Phe Glu
val Mer Pro
35
Pro Ash Lys

50

pro Gly Thr
65
Gly

Gly Tyr

Glu Trp Lys
Gln
115

AsSp

Trp val

Ala Arg
130
Asn Ala Glu
145
Ser

ITe Thr

Ala Ala Lys

Ala Asn
195
Thr

ser

Asn Arg

210

Thr Leu Glu

225
val

Gly Leu

variant

ttaaggactt
ggaacacaca
atccgggcaa
gtccggggac
ataacgcgece
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgegga
atccgeacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgtttgtica
aatactcaga
ccggcaacta
tgatcggcta
gtctgccact
ccgactaccc

variant

val Lys
5

Pro Ile
20
Pro Leu

GTu Trp

ASD
Lys
Thr

Ala

2..026us1_Sequence_Listing

Artificial Sequence

caagccgcag
gctggetcat
cattccgaac
aatgattatc
tggtgtttgg
ctgtcagtca
ccrtggegegt
acaggaggaa
taaacaatat
cggegtggaa
caacaaccgc
agtecgttgac
gtgcggegtt
ctatgtcctg
tttagtcgaa
gggcaccaac
cgcactgcac
cggecgettc
gaacaagtat
gacctacgaa

Artificial Sequence

Phe Lys

ITe Gly
Arg Met

Ata val

gcactgcgeg
cgcgeggtaa
aaggagtggy
acggagggta
tcagacgaac
tttgegtgag
gatgggtrtac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggtty
ttcaactcta
ggtgagctyg
ccacgcgtga
gartttgctt
cctgaagttg
tttatttcaa
gaccgttcta
gaagcegtag

Gin Ala
10

Thr

Pro

Asn Gin

25

Arg Ala Thr

Tyr Tyr Gly

acaccaacct
tgceteeget
ctgcggttta
cgttcatcag
aggrtgccda
tgcaactgtyg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggcetc
atgccatcgg
tgtcgggegyg
agcgtcgege
cagaccctgyg
attccatttg
tgcgegaaca
atccagacct
cgttctacac
atctgggctyg

Leu Arg

Leu Ala
30
Pro
45
ATy

His

Gin

ASp
His
Gly

Ala

gttcgaacct
gacccgcatg
ctacggecag
cccgcaggea
atggaagaac
ggtcctggge
tgcctecgat
tcegeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcgggg
gctggttgag
gaaaggtccg
agttaaggac
ggtttaccgce
catgagcgeg
gaacaaaaac

Thr
15
Arg

ASn
Ala
Asn Ile

Gin Arg

Met
ASp
ASh
100
Leu
Gly
Gln
Lys
Asn
180
Gly
Asp
val

Arg

Tle
AsSn
85

Ile
Trp
Leu
Glu
AS

165
ser
Tyr
Glu
val

Leu

Ile
70

Ala
rhe
val
Arg

Glu
150

p Glu

Ile
Leu
Tyr
Asp

230
Ser

Thr
Pro
Leu
Leu
Tyr
135
Lys
Ile
Ala
Leuy
Gly
215
Ala

Pro

Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
Asn
200
Gly
val

Cys

Gly
val
Ile
105
Trp
Ser
Lys
Glin
Gly
185
Gln
ser
val

Gly

Phe
75
Ser

Thr

Trp
90
His Asp

Ala Ala

Ala ser

Ala
155
val

LYS

Tyr
170
Ala Asp

Phe Leu

Ile Glu

Ala

235

val Phe
Page 92

ASp

Ile
Asp
Cys
Phe
ASp
140
Asn
Lys
Gly
Asp
ASN
220
Ile

Asn

Ser
Glu
Gin
Pro
125
Ash
Asn

Glu

Pro
205
Arg
Gly

Ser

Pro
Glin
Ser
110
ASp
val

Pro

Tyr

7 Glu

190
His

Ala
Pro

Met

GIn
val
95

Phe
AsSn
Tyr
Gin
val
175
Ile
Ser
Arg
Glu

Ser

Ala
80

Ala
Ala
Leu
Met.
His
160
Gin
His
Asnh
Phe
Lys

240
Gly

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
11490
1200



Gly
Leu

va'l

Ala
Ghu
Glu

Glu

Arg
275
Pro

290

Tyr
305
Ile
Gln

Ser

ser
Iie
val

Asn

Glu
Arg
Lys

Pro
355

245
Thr Gly
260
Arg Ala

Arg val

Gly Thr

Ala Gly
325
Asp Pro
340
Asp Leu

Ser

Ile
Lys
Thr
Asn
310
Asn
ATg
va'l

Thr

val
Ala
AsSp
295
Asp
Tyr
Thr
Tyr

Phe

2.026Us1_Sequence_Listing

Ala
Gly
280
Pro
Phe
Ala
Leu

Arg
360

250
Gln Tyr
265
Lys Arg

Gly Leu

Ala Tyr
His
330
Gly

Leu

Ile
345
Leu Glu

Thr Met

Ala Tyr val

Phe
285
Gly

Leu Ala
Glu
300
Ie

val

Ser
315
Pro

Trp

Glu val

Tyr Gly Arg

Glu Leu
365
Glu

Gly

ser Ala

ey
270
val
Glu
LyS
val
Phe

350
Pro

255
Gly

His
Gly
Gly
Arg
335
Phe

Leu

Glu
Leu
Glu
Pro
320
Glu
Ile

Asn

Lys Tyr
370

Tyr

ASD

Asp
385

Pro

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

<220>
<223>

<400> 137
atgtcttteg
attaaaattg
cgcgetaccec
cgtgcacagce
ggtgggtacgd
atcttecetgy
taggeegect
aatgtgtata
agcattacta
tcgatcgetyg
cagticctgyg
cgtgcacgtt
gtgggtttac
ggcattgrtg
aaacgcctgg
§9ggagggcy
attatccgtg
cetogeacce
ttagaagaag
gagggttaca

137
1200
DNA

ERED

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

<220>
<223>

<400>

138
400
PRT

ERED
138
1

Arg

Thr Tyr

Gclu

TYr
375

Glu Ala

390

variant

ttaaggactt
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgcece
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgce
cgtttgttca
aatactcaga
cecggeaacta
tgatcggcta
gtctgecact
ccgactaccce

variant

Artificial Sequence

caagccgcag
gctggctcat
cattccgaac
aatgattatc
tggtgttigg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgce
agtcgttgac
gtacggcgtt
ctatgrtecty
tttagtcgaa
gggcaccaac
cgcactgcac
cggcegette
gaacaagtat
gacctacgaa

Artificial sequence

val

ASp Leu

385

gcactgegeyg
cgcgcggtaa
aaggagtygy
acggagggta
tcagacgaac
trtgcgtggy
gatgggrtac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggtty
Ttcaactcta
ggtgagcigy
ccacgcgtga
gattitgett
cctgaagtty
tttatttcaa
gaccgttcta
gaagccgtag

Met Ser Phe val Lys Asp Phe Lys Pro Gin Ala
5

Leu Phe Glu Pro Ile Lys Ile Gly Asn Thr Gln
20 25

val Met Pro Pro Leu Thr Arg Mgt Arg Ala Thr
4

35

Pro Asn Lys Glu Trp Ala Ala val Tyr Tyr Gly

Page 93

Gly
380
Gly

Trp Asn

acaccaacct
tgectceget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactgty
gttacgattc
aagctaacaa
atgrtcaggc
ccaacggtta
atgggggctc
atgccatcgy
tgtcggycay
agogrogege
cagacccttt
attccatttg
tgcgegaaca
atccagacct
cgttctacac
atctgggcetg

Leu Arg Asp

Leu Ala His

30

His Pro Gly
45

Gin Arg Ala

Tyr Thr

Asn
400

Lys

gttcgaacct
gacccgeatyg
ctacggccag
cccgeaggea
atggaagaac
ggtcctggge
tgectccgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
¢Ccagaaaaa
cgcggaaacg
£aaggcgaag
tctggttgag
gaaaggtccey
agttaaggac
ggtttaccgc
catgagcgeg
gaacaaaaac

Thr Asn
15

Arg Ala
Asn Ile

Gin Arg

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



50

Pro Gly Thr

65
Gly

Gly Tyr

Glu Trp Lys
Glin
115

ASD

Trp val

Ala Arg

130

Asn Ala Glu

145

Ser Ite Thr

Ala Ala Lys

Ser Ala Asnh

195

Asn Arg Thr

210

Thr Leu Glu

225
va'l

Gly Leu

Gly Ala Glu

Leu Glu Arg
275
Glu Pro
290

Ser

val

Tyr Glu

305
Ile

ITe Arg

GIn val Lys

Asn Pro
355
ASp

Ser
Lys Tyr
370
Tyr

Asp Pro

385

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

<220>
<223>

139
1200
DNA

ERED

<400> 139
atgtctttcg
attaaaattg
cgcgetacec
cgtgcacagce
ggtgggtacg
atcttcetygg
tgggeegect
aatgtgtata
agcattacta
tcgatcgcty
cagttcctygg
cgtgcacgtt
gtgggrrtac
ggcattgttg

Met Tle
Asn
85

Ile

Asp

Asn
100
Leu Trp

Gly Leu

Gin Glu

Ile
70

Ala
Phe
val
Arg

Glu

35
Thr Glu

Pro Gly

Leu Ala

Leu Gly
120
Tyr Asp
135

Lys ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Glu
Ite
Leu
Tyr

Asp

Ile Lys

Ala Ala

Leu Asn
200
Gly Gly
215

Ala val

230

Leu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

Ser
Ile
Lys
Thr

ASnh

Pro Tyr

val Ala

Ala Gly
280
AsSp Pro
295

Asp Phe

310

Ala Gly
325
Asp Pro
340
Asp Leu

Arg ser

Thr Tyr

ASn
Arg
val
Thr

Glu

Tyr Ala

Thr Leu

Tyr Arg
360
Phe Tyr
375

Glu Ala

390

variant

ttaaggactt
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgcece
ctattcatga
ttccggataa
tgaatgegga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgce

Artificial Sequence

caagccgeag
gctggetcat
cattccgaac
aatgattatc
tggrgrtrgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccge
agtcgttgac
gracggcgtt
ctatgicctyg

Gly
val
Ile
105
Trp
Ser
Lys
Gin
Gly
185
Gin
Sar
val
Gly
Gln
265
Lys
Phe
Ala
Leu
Ile
345
Leu
Thr

val

phe
75
Ser

Thr

Trp
a0
His Asp

Ala Ala

Ala ser
Ala
155
val

Lys

Tyr
170
Ala Asp

Phe Leu

Ile Glu
Ala
235
Phe

ASD

val
250
Tyr Ala

Arg Leu

Leu val

Ser
315
Pro

TYr

His
330
Gly Tyr

Glu Glu

Met Ser

Leu
395

Asp

gcactgegeg
cgegeggtaa
aaggagtggy
acggagggta
tcagacgdaac
TTTgCegtgge
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggrggtty
ttcaactcta
ggtgagctyg

2“026U51W5equenc§aListing

Ile ser Pro

Asp Glu Gln

GlIn Ser
110

ASp

Ccys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

ASp Pro

205

Asn Arg Ala

220
Ile

Gly Pro

Asn Ser Met

val Leu
270

val

Tyr

Phe
285
Gly

Ala
Glu Glu
300
ITe

Trp Lys

Giu val val
Phe
350

Pro

Gly Arg
Leu
365
Glu

Gly

Ala
380
Gly

Gly

Trp Asn

acaccaacct
tgecteeget
ctgeggttta
cgttcatcag
aggttgccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggetlc
atgccatcgg
tgtcgggegg
agecgtcgege

Page 94

Ala
80
Ala

Gln

val
a5
Phe aAla

Asn Leu

Tyr Met
His
160
Gin

GIn

val
175
Ile

Ser Asn

Arg Phe

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Glu

Pro

320
Glu

Gly

Arg
335
rhe Ile

Leu Asn

Tyr Thr

Asn
400

Lys

gttcgaacct
gacccgeatg
ctacggccag
cccgeaggea
atggaagaac
ggtcctggge
tgcctecgat
teegeaacat
agctaagaac
tctgitaaat
aattgasaat
cccagaaaaa
cgcggaaacyg
€aaggcgggy

60

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



aaacgecetgg
9999299gcg
attatccgty
cctegeacce
ttagaagaag
gagggttaca

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

<220>

<223>
<400>

Met
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
AsSn
145
Ser
Ala
Ser
Asn
Thr
225
val
Gly
Leu
val
Tyr
305
Ile
Gln
Ser

Lys

ASD
385

Ser
Phe
Met
Asn
50

Gly
Gly
Trp
val
Arg
130
Ala
Tle
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
Ser
Ite
val
Asnh
Tyr

370
Tyr

140
400
PRT
Artificial Sequence

Phe
Glu
Pro
35

Lys
Thr
Tyr
Lys
Glin
115
Asp
Glu
Thr
Lys
Asn
195
Thr
Glu
Leu
Glu
Arg
275
Pro
Glu
Arg
Lys
Pro
355
ASD

Pro

val
Pro
20

Pro
Glu
Met
ASp
Asn
100
Leu
Gly
Glin
Lys
AsSh
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
Asp
340
ASD
Arg

Thr

cgtttgttca
aatactcaga
ccggcaacta
tgatcggeta
gtctgecact
ccgactacce

ERED variant
140

Lys
5
Ile
Leuy
Trp
Ile
Asn
85
Iie
Trp
Leu
Glu
Asp
165
ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu
ser

Tyr

AsSp
Lys
Thr
Ala
Ile
70

Ala
phe
val
Alrg
Glu
150
Glu
Ile
Leu
Tyr
Asp
230
ser
Ile
Lys
Thr
Asn
310
Asn
Arg
val
Thr

Glu
390

Phe
Ile
Arg
Ala
55

Thr
Pro
Leu
Leuy
Tyr
135
Lys
Ile
Ala
Ley
Gly
215
Ala
Pro
val
Ala
ASp
295
Asp
Tyr
Thr
TYyr
rhe

375
Glu

2.026Us1 _sequence_Listing
ccacgcgtga
gattttgctt
cctgaagttg
titatttcaa
gaccgttcta
gaagccgtag

tttagtcgaa
gggcaccaac
cgcactgcac
cggcegettc
gaacaagtat
gacctacgaa

Lys

Gly”

Met
val
Glu
Gly
Ala
Gly
120
Asp
Ala
LYS
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Pro
phe
Ala
Leu
Ar

360
Tyr

Ala

Pro
Akn
25

Arg
Tyr
Gly
val
Ile
105
Trp
Ser
Lys
GIn
Gly
185
Gin
ser
val
Gly
Gin
265
LYys
LYsS
Ala
Ley

Ile
345

g Leu

Thr

val

Gln
10

Thr
Ala
Tyr
Thr
Trp
90

His
Ala
Ala
Lys
Tyr
170
Ala
rhe
Ile
Asp
val
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu
Met

Asp

Ala
GIn
Thr
Gly
Phe
75

Ser
ASD
Ala
ser
Ala
155
val
Asp
Leu
Glu
Ala
235
Phe
Ala
Ley
val
Ser
315
Pro
Tyr
Glu
ser

Leu
395

cagaccctaa
attccattty
tgcgcegaaca
atccagacct
cgttctacac
atctggoctyg

Leu
Leu
His
Gin
Ile
Asp
Cys
Phe
ASp
140
Asn
Lys
Gly
Asp
ASTi
220
Tle
Asn
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly
Ala

380
Gly

Page 95

Arg
ala
Pro
45

Arg
Ser
Glu
GIn
Pro
125
Ash
Asn
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Leu
365
Glu

Trp

ASp
His
30

Gly
Ala
Pro
GIn
Ser
110
Asp
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leuy
270
val
Glu
LYs
val
Phe
350
Pro
Gly

Asn

gctggttyag
gaaaggtccg
agttaaggac
ggttraccygc
catgagcgey
gaacaaaaac

Thr
15

Arg
Asn
Gln
Gin
val
95

Phe
Ash
TYyr
Gln
val
175
Ile
Ser
ATG
Glu
Ser
255
Gly
His
Gly
Gly
Ar

335
Phe
Leu
TYr

Lys

Asn
Ala
Tle
Arg
Ala
80

Ala
Ala
Leu
Met
His
160
GIn

Asn
Phe
Lys
240
Gly
Glu
Leu
Glu

Pro
320

g Glu

Ile
Asn
Thr

Asn
400

900
960
1020
1080
1140
1200



2_026Usl_sequence_Listing

acaccaacct
tgectocget
ctgcggtita
cgrtcatcag
aggttgeega
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggcgg
agcgtcgcge
cagaccctta
attccattty
tgcgegaaca
atccagacct
cgttctacac
atctgggctg

gttcgaacct
gacccgeatg
ctacggccag
cccgcaggea
atggaagaac
ggtcctggge
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
caaggcggag
tetggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagcgeg
gaacaaaaac

<210> 141

<211> 1200

<212> DNA

<213> Artificial Seguence

<220>

<223> ERED varijant

<400> 141

atgtcttteg ttaaggactt caagccgcag gcactgogeg

attaaaattg ggaacacaca gctggctcat cgcgeggtaa

cgcgetacee atccgggeaa cattccgaac aaggagtggy

cgtgcacagc gtccggggac aatgatrtatc acggagggta

ggtgggtacg ataacgcgcec tggtgtttgyg tcagacgaac

atcrtcctgg ctattcatga ctgtcagtca trtgcgtgag

tgggecgect ttccggataa cciggegegt gatgggttac

aatgtgtata tgaatgcgga acaggaggaa aaggcgaaaa

agcattacta aagacgaaat taaacaatat gtcaaagaat

tcgatcgetg cgggtgegga cggcgtggaa attcactcag

cagttcctgg atccgcacag caacaaccgc accgatgagt

cgtgcacgtt ttactctgga agtcgttgac gcggtggrtg

gtgggtttac gtctgagtcc gtacggegtt ttcaactcta

ggcattgttg ctcagtatge ctatgtectg ggtgagetgg

aaacgcctgg cgtttgttca tttagtcgaa ccacgcgtga

ggggagggcg aatactcaga gggcaccaac gattttgcett

attatccgtg ccggcaacta cgcactgcac cctgaagttgy

cctegecacec tgatcggotra cggecgottc tttatttcaa

ttagaagaag gtctgccact gaacaagtat gaccgttcta

gagggttaca ccgactaccc gacctacgaa gaagccgtag

<210> 142

<211> 400

<212> PRT

<213> Artificial Sequence

<220>

<223> ERED variant

<400> 142

Met Ser Phe val Lys Asp Phe Lys Pro ggn Ala

1 5

Leu Phe Glu PSO ite Lys Ile Gly ??n Thr GIn
2

val Met ;go Pro Leu Thr Arg ﬁgt Arg Ala Thr

Pro Asn Lys Glu Trp Ala ééa val Tyr Tyr Gly

50

Pro Gly Thr Met Ile Ile Thr Glu Gly Thr Phe

65 70 75

Gly Gly Tyr Asp ggn Ala Pro Gly val ggp Ser

Glu Trp Lys Asn Ile Phe Leu Ala Ile His Asp
100 105

Trp val Gln Leu Trp val Leu Gly Trp Ala Ala

115 120
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135

asn Ala Glu 61n G6Tu Glu Lys Ala Lys Lys Ala

145 150 155

ser Ile Thr Lys Asp Glu Ile Lys GIn Tyr val

165 170

Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp
180 185

ser Ala Asn Giy Tyr Leu Leu Asn GlIn Phe Leu

195 200
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ite Glu

Leu
Leu
His
Gln
Ile
Asp
Cys
phe
Asp
140
Asn
Lys
Gly
AsSp

Asn

Page 96

Arg
Ala
Pro
45

Arg
Serp
Glu
Gln
Pro
125
AShH
Asn
Glu
val
Pro

205
Arg

Asp
His
30

Gly
Ala
Pro
Gin
Ser
110
AsSp
val
Pro
Tyr
Glu
190
Mis

Ala

Thr
15

Arg
Asn
Gln
Glin
val
a5

Phe
Asn
Tyr
GIn
val
175
Ile
Ser

Arg

Asn
Ala
Ile
Arg
Ala
80

Ala
Ala
Leu
Met
His
160
Gln
His
Asn

rhe

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



210 215
Thr Leu Glu val val asp Ala val val Asp Ala
225 230 235
val Gly Leu Arg Leu Ser Pro Tyr Gly val Phe
245 250
Gly Ala Glu Thr Gly Ile val Ala GlIn Tyr Ala
260 265
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu
275 280
val Glu Pro Arg val Thr Asp Pro Tyr Leu val
290 295
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
Ile ITe Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Ser Asn Pro Asp Leu Val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 390 395
<210> 143
<211> 1200
<212> DNA
<213> Artificial Seguence
<220>
<223> ERED variant
<400> 143
atgtcttteg ttaaggactt caagocgcag gcactgegeg
attaaaattg ggaacacaca gctggctcat cgcgeggtaa
cgcgetacee atccgggcaa cattccgaac aaggagtggy
cgcgeacage gtcocggggac aatgattate acggagggta
gotgggatcyg ataacgcgce tggtgtttgg tcagacgaac
atcttccectgg ctattcatga ctgtcagtca tttgegtgag
tgggecgect ttccggataa cctggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgcetyg cgggtgegga cggegtggaa attcactcag
cagttcctgg atccgcacag Caagaaccge accgatgagt
cgtgcacgtt rtactctgga agtcgttgac gcggtggttg
gtgggtttac gtctgagtcc gtacggegtt ttcaactcta
ggcattgttyg ctcagtatgec ctatgtectg ggtgagetgg
aaacgcctgg cgtttgttca tttagtcgaa ccacgegtga
ggggagggeg aatactcaga gggcaccaac gattttgctt
attatccgtg ccggcaacta cgcactgtac cctgaagttg
cctegeacee tgatcggeta cggocgottc titattteaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggttaca ccgactaccce gacctacgaa gaagecgtag
<210> 144
<211> 400
<212> PRT )
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 144

2.026Us1_sequence_Listing
220

Ile Gly Pro

Asn Ser Met

val Leu
270
val

Tyr

phe
285
Gly

Ala
GTu Glu
300
Ile

Trp LYS

Gluy val val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgccteoget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactggc
grtacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggegy
agcgtcgege
cagacccttc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggcty

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Glu
Pro
320
Glu

Gly

Arg
335
Phe Ie

Leu Asn
Tyr Thr

Asn
400

Lys

gttcgaacct
gagccgeatg
ctacggccag
cccgcaggea
atggaagaac
ggtcctggge
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcyygag
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagcgceg
gaacaaaaac

Met Ser Phe val Lys Asp Phe Lys Pro Gin Ala Leu Arg Asp I?r Asn
1

10

Leu Phe Glu Pro Ile Lys Ile Gly Asn Thr GIn teu Ala His Arg Ala
pPage 87

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



val Met Pro

35

Pro Asn Lys

50
Pro Gly Thr
65
Gly

Gly 1le

Glu Trp Lys
Gln
115

ASp

Trp val

Ala Arg

130

Asn Ala Glu

145

Ser Ile Thr

Ala Ala Lys

Ser Ala Asn

195
Thr

Asn Arg

210

Thr Leu Glu

225
val

Gly Leu

Gly Ala Glu

Leu Glu Arg
275
Glu Pro
290

ser

val

Tyr Glu

305
Ile

Ile Arg

GIn val Lys

Ser Pro
355

Asp

Asn
Lys Tyr
370
Asp Tyr
385

Pro

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

<220>
<223> ERED

<400> 145

atgtctttcg
attaaaatty
cgcgetaccec
cgtgeacagc
ggtgggatcy
atcttecctgy
tgggccgoect
aatgtgtata
agcattacta
tcgategetyg

145
1200
DNA

20
Pro Leu

Glu Trp

Met Ile

Asp Asn

Asn Ile
100
Ley Ala

Gly lLeu

GIn Glu

ser
Ala
Ile
Ala
Phe
vall
Arg

Glu

2_026Us1l _Sequence_Listing
25

Met
40
val

Arg

Ala
55
Thr Glu

Pro Gly

teu Ala

Leu Gly
120
Tyr Asp
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Leu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

Glu
Ile
Leu
Tyr
AS
23
Ser
Ile
Lys
Thr

Asn

ITe Lys

Ala Ala
ASDH
200
Gly

Ley

Gly
215
p Ala val
0

Pro Tyr

val Ala

Ala Gly
280
Asp Pro
295

Asp Phe

310

Ala Gly
325
ASp Pro
340
Asp Leu

Arg Ser

Thr Tyr

AsN
Arg
val
Thr

Glu

Tyr Ala

Thr Leu

Tyr Arg
360
phe Tyr
375

Glu Ala

390

variant

ttaaggactt
ggaacacaca
atrccgggcaa
gtccggggac
ataacgcgec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga

Artificial sequence

caagccgeag
gctggeteat
cattccgaac
aatgattatc
tggtgtttggy
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat

cggcgtggaa

Arg
Tyr
Gly
val
Ile
105
Tep
Ser
Lys
Gin
Gly
185
Gin
Ser
val
Gly
Glin
265
Lys
ser
Ala
Leu
Ile
345
Leu

Thr

val

Ala Thr

Tyr Gly
Phe
75

Ser

Thr

Trp
90
His Asp

Ala Ala

Ala Ser

Ala
155
val

Lys

Tyr
170
Ala Asp

Phe Leu

ITe Glu

Ala
235
Phe

ASp

val
250
Tyr Ala

Arg Leu

Leu val

Ser
315
Pro

Tyr

TYyr
330
Gly Tyr

Glu Glu

Met Ser

Asp Leu
395

gcactgcgeg
cgcgeggtaa
aaggagtggg
acggagggtra
tcagacgaac
ttrgegtgag
gatgggtrtac
aaagcgaaaa
gtcaaagaat
attcactcag

30

His Pro Gly
45
Arg

GIn Ala

60
Ile

Ser Pro

Asp Glu Gln

Gln Ser
110
Asp

Cys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val
Pro
205
Arg

Asp
ASn Ala
220

Ile Gly Pro

Asn Ser Met

val Leu
270
val

Tyr

Phe
285
Gly

Ala
Glu Glu
300
Ile

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg

Leu

365
Glu

Gly

Ala
380
Gly

Gly

Trp Asn

acaccaacct
tgectocget
ctgcggtita
cgttcatcag
aggttgccga
tgcaactgtyg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta

Page 98

Asn

Gin Arg

GIn Ala

val Ala
95
pPhe Ala

Asn Leu

Tyr Met
His
160
Gin

Gin

val
175
ITe His

S5er Asn

Arg Phe

Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu
Pro
320
Glu

Gly

Arg
335
Phe Tle

Leu Asn

Tyr Thr

Asn
400

LYS

gttcgaacct
gagccgcatg
ctacggccag
cccgcaggea
atggaagaac
ggtcctggge
tgcctccegat
tccgeaacat
agctaagaac
tctygttaaat

50

i20
180
240
300
360
420
480
540
600



cagttcctyg
cgtgcacgtt
gtgggtttac
ggcattgttyg
aaacgcctgg
9999a99gcy
attatrccgtg
cctegeaccee
ttagaagaag
gagggttaca

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

<220>
<223>

<400>
Met Ser
1

L.eu

146
400
PRT

ERED

146
Phe

phe Glu

val Mmet Pro

35

Pro Asn Lys

50
Pro Gly Thr
65
Gly

Gly Ile

Glu Trp Lys
GIn
115

Asp

Trp val

Ala Arg
130
Ala

Asn Glu

145
Ser

Ile Thr

Ala Ala Lys

Ala Asn
185
Thr

Ser

Asn Arg

210
Leu

Thr Giu

225
val

Gly Leu

Gly ala Glu

Leu Glu Arg
275
Glu Pro
290

Ser

val

Tyr Glu

Y
305
Ile

Ile Arg

GIn val Lys

AsSh Pro
355
ASp

Ser

Lys Tyr

atccgeacag
ttactctgga
gtctgagtcc
ctcagtatgce
cgtrigttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgecact
ccgactaccc

variant

val Eys
Pro Ile
20
Pro Leu

Glu Trp

Metr Ile

Asp Asn

Asn Tle
100
Leu Trp

Gly Leu

Gln Glu

AsSp
Lys
Ser
Ala
tle
70

Ala
Phe
val
Arg

Glu

2_026uUs1_sequence_lListing

taacaaccgc
agtcgttgac
gtacggegtt
ctatgtcctyg
tttagtcgaa
gggcaccaac
cgcactgcac
cggcegette
gaacaagtat
gacctacgaa

Artjficial sequence

phe Lys

Gly
Met

40
val

Arg

Ala
55
Thr Glu

Pro Gly

Leu Ala

Leu Gly
120
TYyr Asp
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Leu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

Glu
Ile
Leu
Tyr
Asp
230
Ser
Ite
Lys
Thr

AsSn

Ile Lys

aAla Ala

Asn
200
Gly

Leu

Gly
215
Ala val

Pro Tyr

val ala

Ala Gly
280
AsSp Pro
295

Asp Phe

310

Ala Gly
325
Asp Pro
340
ASp Leu

Arg Sser

ASn
Arg
val

Thr

Tyr Ala

Thr Leu

Tyr Arg
360

Phe Tyr

Pro
Asn
25

Arg
Tyr
Gly
val
Ile
105
Trp
Ser
LYS
Gin
Gly
185
Gin
Ser
val
Gly
Gin
265
Lys
Tyr
Ala
Ley
Ile
345
L.au

Thr

accgatgagt
gcggrggrig
ttcaactcta
ggtgagcrgg
ccacgcgtga
gatttcgett
cctgaagttg
tttatttcaa
gaccgttcta
gaagccgtag

Gln Ala

Thr GlIn

Ala Thr

Tyr Gly
Phe
75
ser

Thr

Trp
80
His Asp

Ala Ala

Ala ser

Ala
155
val

Lys

Tyr
170
Ala Asp

Phe Leu

Ile Glu
Ala
235
rPhe

AsSp

val
250
Tyr Ala

Arg Leu

Ley val

ser
315
Pro

Tyr

His
330
Gly Tyr

Gilu Glu

Met Ser

atgggggetc
atgccatcgg
tgtcgggcgg
agcgtcgege
cagaccctta
attccatttg
tgcgegaaca
atccagacct
cgttctacac
atctgggctg

Leu Arg Asp
His
30
Gly

Leu Ala

Pro
45
Arg

His

Gin Ala

Ile Ser Pro

Asp Glu Gln

Gin sar
110

Asp

Cys
Phe Pro
125
Asp Asn
140

Asn

vatl

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

Pro
205
Arg

ASp
Asn Ala
220
ITe

Gly Pro

Asn Ser Met

val Leu
270
val

Tyr

Phe
285
Gly

Ala
Glu Glu
300
Ile

Trp Lys

Gtu val val
Phe
350

Pro

Gly Arg
Leu
365
Glu

Gly

Ala Gly

Page 99

aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggcgggg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgce
catgagcgeg
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
Gin Arg
Ala

80
Ala

Gin

val
95
Phe Ala

Asn Leu

Tyr Met
His
160
Gin

GIn

vail
175
Ile His

Ser Asn

Arg Phe

Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335
phe Ile

Leu Asn

Tyr Thr

660
720
780
840
900
960
1020
1080
1140
1200



370
385

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

<220>
<223> ERED

<400> 147

atgtctttcg
attaaaattg
cgegetaccec
cgtgcacagc
ggtgggracy
arcttectygg
tgggecgect
aatgtgtata
agcattacta
tcgategcty
cagttcctyg
cgtgcacgtrt
gtgggtrtac
ggcattgttg
aaacgcctgg
§99gagggcg
attatccgtg
cctegeacce
ttagaagaaqg
gagggtraca

147
1200
DNA

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

<220>
<223>

148
400
PRT

ERED

<400> 148
Met Ser Phe
1

Leu Phe Glu

val Pro
35

Lys

Met
Pro Asn
50
pro Gly Thr
65
Gly

Gly Tyr

Glu Trp Lys
Gln
115

ASp

Trp val

Ala Arg

130

Asn Ala Glu

145

ser Ile Thr

Ala Ala Lys

variant

ttaaggactt
ggaacacaca
atccgggcaa
gtccggggac
ataacgcgec
ctattcatga
ttcecggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactcigaa
gtctgagtcc
ctcagtatgc
cgtttgttceca
aatactcaga
ccggcaacta
tgatcggcta
gtcrgccact
ccgactaccc

variant

val Lys
5
Pro Ile
20
Pro Leu

Glu Trp

Met Ile

Asnh
85
Ile

Asp

Asn
100
Leu Ala

Gly Leu

GIn Glu

ASp
Lys
Sep
Ala
Ile
70

Ala
Phe
val
Arg

Glu

375

Artificial Ssequence

caagccgeag
gctggeteat
cattccgaac
aatgattatc
tggtgtttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggegtt
ctatgtccty
tttagtcgaa
gggcaccaac
cgcactgcac
cggecgettc
gaacaagtat
gacctacgaa

Artificial Seguence

Phe Lys

ITe Gly

Arg Met
40
Ada val
55
Thr Glu

Pro Gly

Leu Ala

Leu Gly
120
Tyr Asp
135

Lys Ala

150

Lys Asp
165

Asn Ser

Glu
Ile

Ile LyS

Ala Ala

gcactgcgceg
cgcgceggtaa
aaggagtggg
acggagggtra
tcagacgaac
Trrgcgtggy
gatgggtrtac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggreg
ttcaactcta
ggtgagctgg
ccacgcgtga
gatttigctt
cctgaagtty
tttatttcaa
gaccgttcta
gaagccgtag

c¢ln Ala
i0

Thr

Pro

Asnh Glin

25
Arg

Ala Thr

Tyr Tyr Gly

Thr Phe
75

ser

Ggly
val Trp
90
Ile His
ias

Trp

Asp

Ala Ala

Ser Ala Ser
Ala
155

val

Lys Lys

Gin Tyr
170
Ala

Gly Asp

2.026Us1_Sequence_Listing
380

Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp ggg Gly Trp Asn Lys Asn
390

acaccaacct
tgcctecgcet
ctgcggttta
cgttcatcag
aggttgccga
tgcaactggc
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggcgg
agcgtcgegce
cagacccttc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggcetg

Leu Arg Asp
His
30
Gly

Leu Ala

His Pro
45
Gln Arg Ala
60
ITe

ser Pro

Asp Glu Gln

Gin ser
110
ASp

Cys

Phe Pro

125

Asp Asn val

140

Asn Asn Pro

Lys Glu Tyr

Gly val Glu

Page 100

400

gttcgaacct
gagccgceatg
ctacggccag
ccegeaggea
atggaagaac
ggtcctggge
tgecctecgat
tcecgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
Caaggcgagy
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgeg
gaacaaaaac

Thr
15
APrg

Asn
Ala
Asn Ile
Gin Arg
Ala

80
Ala

GIn
val
Phe Ala
Ash Leu
Tyr Met
His
160
Gln

Gin

val
175
ITe

60
120
180
240
300
360
420
480
540
600
660
720
780
840
S00
960
1020
1080
1140
1200



2_026uUs]l_Sequence_L

Asp
Asn
220
Ile
Asn
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly
Ala

380
Gly

isting
_ 1

Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Leu
365
Glu

Trp

90
His
Ala
Pro
Met
Leu
270
val
Glu
Lys
val
Phe
350
Pro
Gly

Asn

Ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
Tyr

LyS

Asn
Phe
Lys
240
Gly
Glu
j.eu
Glu
Pro
320
Glu
Ile
Asn
Thr

ASN
400

180 185
Ser Ala Asn Gly Tyr Leu Leu Asn Gln Phe Leu
185 200
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu
210 215
Thr Leu Glu val val Asp Ala val val Asp Ala
225 230 235
val Gly Leu Arg Leu Ser Pro Tyr Gly val Phe
245 250
Gly Ala Gilu Thr Gly Iie val Ala GIn Tyr Ala
260 265
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu
275 280
val Glu Pro Arg val Thr Asp Pro Ser teu val
280 295
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
Ile ITe Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
Gin val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr pPhe Tyr Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 390 395
<210> 149
<211> 1200
<212> DNA
<213> Aartificial Seguence
<220>
<223> ERED variant
<400> 149
atgtctttcg ttaaggactt caagccgcag gcactgcgeg
attaaaattg ggaacacaca gctggctcat cgcgcggtaa
cgecgetaccec atccgggeaa cattccgaac aaggagtgge
cgtgcacage gtcocggggac aatgattatc acggagygta
ggtgggaagg ataacgcgcc tggtgtttgg tcagacgaac
atcttcetgg ctattcatga ctgtcagtca tttgcgtgog
tgggccgoct ttccggataa cctggegegt gatgggrtac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgety cgggtgegga cggegtggaa attcactcag
cagttcctgg atccgeacag caacaaccgc accgatgagt
cgrgcacgtt ttactctgga agtcgttgac geggtggttg
gtgggtttac gtctgagtcc gtacggegtt ttcaactcta
ggcattgttg ctcagtatge ctatgtectg ggtgagetyy
aaacgcctgg cgtttgttca tttagtcgaa ccacgogtga
ggogagggeyg aatactcaga gggcaccaac gattttgctt
attatccgtg ccggcaacta cgcactgcac cctgaagttyg
cctcgeacee tgatcggota cggecgcttc tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggrtaca ccgactaccc gacctacgaa gaagccgtag
<210> 150
<211> 400
<212> PRT
<213> Artificial Sequence
<220>
<223> ERED variant

acaccaacct
tgccteeget
ctgcggttta
cgtrcatcag
aggttgecga
tgcaactgat
gttacgatic
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
1gtcgggegg
agcgtogogc
cagacccttc
attccattty
tgcgcgaaca
atccagacct
cgttctacac
atctgggotg

Page 101

gttcgaacct
gacccgcatg
ctacggccag
ccegeaggea
atggaagaac
cgtcetggge
tgcctccgat
tccgcaacat
agctraagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
€a4gg<gggg
tctggttgag
gaaaggtccg
agttaaggac
ggrttaccge
catgagcgeg
gaacaaaaac

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



<400> 150

Met
1
lLeuy
val
Pre
Pro
G5
Gly
Glu
Trp
Ala
ASnh
145
Ser
Ala
ser
Asn
Thr
225
val
Gly
Leu
val
Tyr
305
Ile
GIn
ser
Lys

ASp
385

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

Ser
Phe
Met
ASn
50

Gly
Gly
Trp
val
Ar

130
Ala
Ite
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
Ser
Ile
val
Asn
Tyr

370
Tyr

<220>

<223>

Phe
Glu
Pro
35

LysS
Thr
LYS
Lys

Gin
115

g Asp

Glu
Thr
Lys
Asn
195
Thr
Glu
teu
Glu
Arg
275
Pro
Glu
Arg
Lys
Pro
355
Asp

PIo

151
1200
DNA
Artificial Sequence

val
Pro
20

Pro
Glu
Met
Asp
AsSn
100
lLeu
Gly
GIn
Lys
Asn
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
Asp
340
Asp
Arg

Thr

Lys
5

Ile
Leu
Trp
Ile
Asn
Ile
Ite
Ley
Glu
Asp
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu
Ser

Tyr

ERED variant

Asp
Lys
Thr
Ala
Ile
Ala
Phe
val
Arg
Glu
S
Ile
Leu
TYF
AsSp
230
Ser
Ile
Lys
Thr
Asn
310
Asn
Arg
val
Thr

Glu
380

Phe
Ile
Arg
Ala
55

Thr
Pro
Leu
Leu
Tyr
135
Lys
Ile
Ala
Leu
Gly
215
Ala
ero
val
Ala
Asp
295
Asp
Tyr
Thr
Tyr
rPhe

375
Glu

2..026Us] _Sequence_Listing

Lys
Gly
Metf
40

val
Glu
Gly
Ala
Gly
120
ASp
Ala
LYS
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Pro
Phe
Ala
Leu
Arg
360
Tyr

Ala

Pro GIn Ala Leu Arg

ASH
25

Arg
TYT
Gly
val
Ile
105
Trp
Ser
Lys
Gin
Gly
185
Gln
Ser
val
Gly
Gin
265
Lys
Ser
Ala
Leu
Tle
345
Leu
Thr

val

10
Thr

Ala
TVr
Thr
Trp
a0

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
Ile
Asp
vai
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu
Met

ASD

Gin
Thr
Gly
Phe
75

Ser
Asp
Ala
ser
Ala
155
val
Asp
Leu
Glu
Ala
235
Phe
Ala
Ley
val
Sep
315
Pro
Tyr
Glu
Ser

Leu
395

l.eu
His
Gln
50

Ile
ASD
Cys
Phe
AsSp
140
Asn
Lys
Gly
ASD
Asn
220
ITe
Asn
Tyr
Ala
Glu
300
Ile
alu
Gly
Gly
Ala

380
Gly

Ala
Fro
45

Arg
Ser
Glu
Gln
Pro
125
Asn
ASnh
Glu
val
Pro
205
Arg
Gly
Ser
val
rPhe
285
Gly
Trp
val
ATg
Ley
365
Glu

Trp

ASp
His
30

Gly
Ala
Pro
Gin
Ser
110
Asp
val
Pro
Tyr
Giu
190
His
Ala
Pro
Met
Leu
270
va'l
Glu
LYS
val
Phe
350
Pro
Gly

Asn

Thr
15

Arg
Asn
GIn
Gln
val
g5

rhe
Asnh
Tyr
Gin
val
175
Ile
Ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
Tyr

Lys

Asn
Ala
Ile
Arg
Ala
80

Ala
Ala
Leu
Met
His
160
GIn
His
Asn
Phe
Lys
240
Gly
Glu
Leuy
Glu
Pro
320
Glu
Ile
Asn
Thr

Asn
400

<400> 151
atgtctttcg
attaaaattg
cgegetaccec
cgtgcacage
ggtgggatcg
atcttectyg

ttaaggactt
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgec
ctattcatga

caagccgeag
gctggeteat
cattccgaac
aatgattatc
tggtgrttgg
ctgtcagtca

gcactgcgeg
cgcgeggtaa
aaggagtggg
acggagggta
tcagacgaac

tttgcgtggg

acaccaacct
tgectccget
ctgcggttta
cgtccatceag
aggttgccga
tgcaactgat
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gttcgaacct
gagccgcgaa
ctacggcecag
cccgeaggea
atggaagaac
cgtcctggge

60

120
180
240
300
360



tgggccgect
aatgtgtata
agcattacta
tcgatcgetg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcctgg
999g9agggcyg
attatccgtg
cctcgeaccc
ttagaagaag
gagggttaca

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

<220>

<223>
<400>

Met
1
teu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
ASnN
145
Ser
Ala
Ser
Asn
Thr
225
val
Gly
Leu
val
Tyr
305
Ile

Glin

Ser
Phe
Met
Asn
50

Gly
Gly
Trp
va'l
Arg
130
Ala
Ile
Ala
Ala
Arg
210
f.eu
Gly
Ala
Giu
Glu
290
Ser
Ile

val

152
400
PRT
Artificial Sequence

Phe
GTu
Pro
35

LYS
Thr
Ile
LYs
Gln
115
AsSp
Giu
Thr
Lys
Asn
195
Thr
Glu
Leuy
Glu
Arg
275
Pro
Glu
Arg

Lys

val
Pro
20
Pro
Glu
Met
Asp
Ash
100
Leu
Gly
Gln
LyS
Asn
180
Gly
ASp
val
Arg
Thr
260
Arg
Arg
Gly
Ala

Asp

ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacayg
ttactctgga
gtctgagtcc
ctcagtatgc
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgccact
ccgactaccc

ERED variant

152

Lys
5
ITe
Ley
Trp
Ile
Asn
85
Ile
Ile
Leu
Glu
Asp
165
Sar
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly

325
Pro

Asp
Lys
ser
Ala
Ile
Ala
Phe
val
Arg
Glu
150
Glu
Ile
L.eu
Tyr
Asp
230
Ser
Ile
Lys
Thr
Asn
310
ASn

Arg

Phe
Ile
Arg
Ala
Thr
Pro
Leu
Leu
Tyr
135
Lys
Ite
Ala
Leu
Gly
215
Ala
Pro
val
Ala
ASp
295
AsSD
Tyr
Thr

2_026U51_sequence Listing
gatgggtrrac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggttyg
ttcaactcta
ggtgagctgg
ccacgcgtga
gattttgctt
cctgaagttg
tttatttcaa
gaccgttcta
gaagccgtag

cctggegegt
acaggaggaa
taaacaatat
tggcgtggaa
caacaaccgc
agtcgttgac
gtacggcgrt
ctatgtcctyg
tttagtcgaa
gggcaccaac
cgcactgeac
cggeegettc
gaacaagtat
gacctacgaa

Lys
Gly
Glu
val
Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Pro
Phe
Ala

Leu

Pro
Ash
25

Arg
Tyr
Gly
va'l
Ile
105
Trp
Ser
Lys
Gln
Gly
185
Glin
Sar
val
Gly
GIn
265
Lys
Ser
Ala
Leu

Ile

Gin
10

Thr
Ala
Tyr
Thr
Trp
50

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
Ile
ASD
val
250
Tyr
Arg
Leu
Tyr
His
330
Gly

Ala
Gin
Thr
Gly
Ser
75

Ser
ASp
Ala
Ser
Ala
155
val
Asp
Leu
Glu
Ala
235
Phe
Ala
Leu
val
ser
315
Pro

Tyr

gttacgattc
aagctaacaa
atgttcagge
ccaacggtta
atgggggctc
atgccatcgy
tgtcgggcag
agcgtcgege
cagaccctic
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggety

Leu
Leu
His
GIn
60

Ife
Asp
Cys
Phe
AsSp
140
Asn
LysS
Gly
ASp
ASN
220
Ile
Asn
Tyr
Ala
Glu
300
ITe
Glu

Gly

pPage 103

Arg
Ala
Pro
45

Arg
Ser
Glu
Gln
Pro
125
ASh
Asn
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val

Arg

Asp
His
Gly
Ala
Pro
Gin
ser
110
Asp
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
Lys
val

Phe

tgcotecgat
tcecgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggcgggg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagegeg
gaacaaaaac

Thr
15

Arg
Asn
Gln
Gin
val
a5

Phe
Asn
Tyr
Gln
val
175
Ile
Ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg

335
Phe

Asn
Ala
Ile
Arg
Ala
Ala
Ala
Leu
Met
His
160
Gln
His
Asn
Phe
Lys
240
Gly
Glu
Leu
GHu
Pro
320
Glu

Ile

420
480
540
600
660
720
780
840
900
360
1020
1080
1140
1200



2_026Usl_Sequence_Listing
45

340 350
ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro
355 360 365
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser Ala Glu Gly
370 375 380
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn
385 390 395
<210> 153
<211> 1200
<212> DNA
<213> artificial sequence
<220>
<223> ERED variant
<400> 153
atgrctttcg ttaaggactt caagccgceag gecactgcgeg acaccaacct
attaaaattg ggaacacaca gctggetcat cgcgeggtaa tgectccget
cgcgctacco atccgggeaa cattccgaac aaggagtggg ctgeggrtta
cgtgcacagce gtcoggggac aatgattatc acggagggta cgttcatcag
ggtgggatcg ataacgcgec tggtgtttgg tcagacgaac aggtitgecga
atcttcctgg ctattcatga ctgtcagtca tttgegtyggyg tgcaactgat
tgggecgect ttccggataa cctggegegt gatgggttac gttacgattce
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa aagctaacaa
agcattacta aagacgaaat taaacaatat gtcaaagaal atgttcaggce
tcgatcgctg cgggtgcgga cggcgiggaa attcactcag ccaacggtta
cagttcctgg atccgcacag caacaaccgc accgatgagt atgggggetc
cgtgecacgtt ttactctgga agtcgttgac gcggtggttg atgccategg
gtgggtttac gtctgagtcc gtacggegtt ttcaactcta tgtcgggcgg
ggcattgttg ctcagtatgc ctatgtcctg ggtgagetgg agegtcgcge
aaacgcctgyg cgtttgttca tttagtcgaa ccacgegtga cagacccttc
ggggagggcg aatactcaga gggcaccaac gattttgcett attccatttg
attatccgtg ccggcaacta cgcactgecac cctgaagttyg tgcgcgaaca
cctegeacee tgatcggeta cggecgcttc titatttcaa atccagacct
ttagaagaag gtctgccact gaacaagtat gaccgttcta cgttctacac
gagggttaca ccgactaccc gacctacgaa gaagccgtag atctgggetg
<210> 154
<211> 400
<212> PRT
<213> Artificial sequence
<220>
<223> ERED variant
<400> 154
Met Ser Phe val Lys Asp Phe Lys Pro §1n Ala Leu Arg Asp
1 5 0
Leu Phe Glu ggo Ite Lys Ile Gly ggn Thr GIn Leu Ala ggs
val Met Pro Pro Leu Ser Arg Met Arg Ala Thr His Pro Gly
35 40 45
Pro Agn Lys Glu Trp Ala Ala val Tyr Tyr Gly g?n Arg Ala
5 55 0 :
pro Gly Thr Met Ile gge Thr Glu Gly Thr ?ge Ile Ser Pro
65
Gly Gly ITe Asp Asn Ala Pro Gly val Trp Ser Asp Glu GlIn
85 90
Glu Trp Lys Asn Ile Phe Leu Ala Ile His Asp Cys GIn Ser
100 105 110
Trp val Gln Leu ITe val Leu Gly Trp Ala Ala Phe Pro Asp
115 120 125
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser Asp Asn val
136 135 140
Asn Ala Glu 61n Glu Glu Lys Ala Lys Lys Ala Asn Asn Pro

Page 104

Leu Asn
Tyr Thr

Lys Asn
400

gttcgaacct
gagccgcatg
ctacggeeag
cocgeaggea
atggaagaac
cgtcectgggc
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat

aattgaaaat-

cccagaaaaa
cgcggaaacg
caaggcgggg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagegeg
gaacaaaaac

Thr
15
Arg

Asn
Ala

Asn Ile

Gln Arg

Gin Ala

val Ala
95
Phe Ala

Asn Leu

Tyr Met

Glin His

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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145 150 155
ser ITe Thr Lys Asp Glu ITe Lys GlIn Tyr val
165 170
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp
180 185
ser Ala Asn Gly Tyr Lteu Leu Asn Gin Phe Leu
195 200
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu
210 215
Thr Leu Glu val val Asp Ala val val Asp Ala
225 230 235
val Gly Leu Arg Leu Ser Pro Tyr Gly val Phe
245 250
Gly Ala Glu Thr Gly Ile val Ala GIn Tyr Ala
260 265
teu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu
275 280
val Glu Pro Arg val Thr Asp Pro Ser Leu Vval
290 295
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
Ile I1e Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 390 395
<2310> 155
<211> 1200
<212> DNA
<213> Artificial Seqguence
<220>
<223> ERED variant
<400> 155
atgtctttcg ttaaggactt caagccgcag geactgegeg
attaaaattg ggaacacaca gctggetcat cgcgeggtaa
cgcgetacce atccgggeaa cattccgaac aaggagtggg
cgtgcacagc gtccggggac aatgattatc acggagggta
ggtgoggagg ataacgcegec tggtgtttgg tcagacgaac
atcttcctgg ctattcatga ctgtcagtca tttgcgtgog
tgggccgect ttccggataa cctggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgetyg cgggtgcgga cggcgtggaa attcactcag
cagttcctgg atccgcacag caacaaccgc accgatgagt
cgtgcacgtt ttactctgga agtcgttgac geggtggttg
gtgggtttac gtctgagtcc gtacggcgtt ttcaactcta
ggcattgttg ctcagtatgc ctatgtcectg ggrgagotgg
aaacgcctgg cgrttgttca tttagtcgaa ccacgegtga
ggggagggeyg aatactcaga gggcaccaac gattttgetrt
attatccgrg ccggcaacta cgcactgeac cctgaagetg
cctcgcacce tgatcggceta cggecgette tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggttaca ccgactaccc gacctacgaa gaagcecgtag
<210> 156
<211> 400
<212> PRT
<213> artificial Sequence

Lys Glu Tyr
Glu
1%0

His

Gly val

Asp Pro

205

Asn Arg Ala

220
Ile

Gly Pro

Asn Ser Met

val Leu
270

val

Tyr

Phe
285
Gly

Ala
Ghu Glu
300
ile

Trp LYS

Glu val val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgecteeget
ctgcggttita
cgttcatcag
aggttgccga
tgcaactgat
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtia
atgggggcetc
atgccatcgg
tgtcgggeag
agcgtegego
cagacccitc
attccattrtg
tgcgegaaca
atccagacct
cgttctacac
atctgggctg

Page 105

val
175
Iie
ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
phe
teu
Tyr

Lys

160
Gin

His
Asn
Phe
Lys
240
Gly
Glu
Leu
Glu
Pro
320
Glu
Ite
Asn
Thr

Asn
400

gttcgaacct
gacccgeatg
ctacggecag
ccegecaggea
atggaagaac
cgtectgggce
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
ccctgaaaaa
cgcggaaacg
€aaggcggyyg
tctggttgag
gaagggtccg
agttaaggac
ggtttaccgc
catgagcgeg
gaacaaaaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
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«220>
<223> ERED varijant

<400> 156
Qet ser pPhe val %ys Asp Phe Lys Pro ng Ala Leu Arg Asp Thr Asn
1 15
Leu Phe Glu Pro Ile Lys Ile Gly gsn Thy GIn Leu Ala His Arg Ala
20 5 30
val Met Pro Pro Leu Thr Arg Met Arg Ala Thr His Pro Gly Asn Ile
35 40 45
Pro Agn Lys Glu Trp Ala Ala val Tyr Tyr Gly gén Arg Ala Glin Arg
5 55

Pro Gly Thr Met Ile fle Thr Glu Gly Thr pPhe Ile Ser Pro Gln Ala
65 70 75 80
Gly Gly Glu Asp Asn Ala Pro Gly val Trp Ser Asp Glu GlIn val Ala

Glu Trp Lys Asn Ile phe Leu Ala Ile His Asp Cys Gin Ser phe Ala
100 105 110
Trp val GIn Leu Ile val teu Gly Trp Ala Ala Phe Pro Asp Asnh lLeu
115 120 125
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser Asp Asn val Tyr Met
130 135 140
asn Ala 6Tu G1n Glu Glu Lys Ala Lys Lys Ala Asn Asn Pro Gln His
145 150 155 160
ser Ile Thr Lys Asp Glu ITe Lys GIn Tyr val Lys Glu Tyr val Gln
165 170 175
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp Gly val Glu Ile His
180 © 185 190
Ser Ala Asn Gly Tyr Leu Leu Ash Gin Phe Leu Asp Pro His Ser Asn
195 200 205
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu Asn Arg Ala Arg Phe
210 215 220
Thr teu Glu val val Asp Ala val val Asp Ala Ile Gly Pro Glu Lys
225 230 233 240
val Gly Leu Arg Leu Ser Pro Tyr Gly val Phe Asn Ser Met Ser Gly
245 250 255
Gly Ala Glu Thr Gly Ile val Ala GIn Tyr Ala Tyr val Leu Gly Glu
260 265 270
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val His lLeu
275 280 285
val Glu Pro Arg val Thr Asp Pro Ser Leu val Glu Gly Glu Gly Glu
290 295 300
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys Gly Pro
305 310 315 320
Ile I1e Arg Ala Gly Asn Tyr Ala Leu His Pro Glu Ala val Arg Glu
325 330 335
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe Phe Ile
340 345 350
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro Leu Asn
355 360 365
Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser Ala Glu Gly Tyr Thr
370 375 380
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
385 380 395 400

LYS

<210> 157

<211> 1200

<212> DNA

<213> Artificial Seguence

<220>
<223> ERED variant

<400> 157

atgtctttcyg ttaaggactt caagccgcag gcactgegey acaccaacct gttcgaacct 60

attaaaattg ggaacacaca gctggctcat cgcgcggtaa tgectccget gacccgeatg 120
Page 106



cgcgetacce
cgtgcacage
ggtgggatcg
atcttcctgg
tgggccgecet
aatgtgtata
agcattacta
tegategety
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcctgy
§gg9gagggcy
attatccgig
cctcgeacce
ttagaagaag
gagggttaca

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

158
400
PRT

atccgggcaa
gtccggggac
ataacgcgec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgce
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgccact
ccgactacec

2.026U51_Sequence_Listing

cattccgaac
aatgattatc
tggtgrttgg
citgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggegtt
ctatgtectg
tttagtcgaa
gggcaccaac
cgcactgcac
cggcegettc
gaacaagtat
gacctacgaa

Aartificial Sequence

aaggagtggyg
acggagggta
tcagacgaac
tttgcgtggg
gargggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggttg
ttcaactcta
ggtgagctgg
ccacgcgtga
gartitgctt
cctgaagtig
tttatttcaa
gaccgttcta
gaagccgtag

ctgcggttta
cgttcatcag
aggttgccga
tgcaactgat
gttacgattc
aagctaacaa
atgttcagge
ccaacggtrta
atgggggctc
atgccatcgg
1gtcgggegy
agcgtegegce
cagacccttce
attccattig
tgcgegaaca
atccagacct
cgttctacac
atctgggcty

ctacggeeag
cecgeaggea
atggaagaac
cgtcctggge
tgcctccgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcgggg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagcegceg
gaacaaaaac

<220>

<223>
<400>

Met
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Asn
145
Ser
Ala
ser
Ash
Thr
225
val
Gly
Leu
va'l

Tyr

Ser
Phe
Met
Asnh
50

Gly
Gly
Trp
val
Arg
130
Ala
Tle
Ala
Ala
Ar

210
Leu
Gly
Ala
Glu
Glu

290
Ser

Phe
Glu
Pro
35

Lys
Thr
Ile
Lys
G1n
115
ASp
Glu
Thr
Lys

Ash
195

g Thr

Glu
Leu
Glu
Arg
275
Pro

Glu

val
Pro
20

Pro
Glu
Met
Asp
Asn
100
l.eu
Gly
Gln
Lys
Ash
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg

Gly

ERED variant

158

Lys
5
Ile
Leu
Trp
Ile
Asn
85
Ile
Ile
Leu
Glu
ASp
165
Ser
Tyr
Glu
val
Ley
245
Gly
Ala
val

Thr

ASp
Lys
Thr
Ala
Ile
Ala
Phe
val
Arg
Glu
150
Glu
Ile
Leu
Tyr
Asp
230
ser
Ile
Lys
Thr

Asn

Phe
Ile
Arg
Ala
Thr
Pro
Leu
Leu
Tyr
135
Lys
Ile
Ala
Leu
Ala
Pro
val
Ala
ASp

295
Asp

LysS
Gly
Met
val
Gly
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
ASn
200
Gly
val
TYr
Ala
Gly
280
Pro

Phe

Pro
ASn
25

Arg
TYT
Gly
val
Ile
105
Trp
Ser
Lys
Gin
Gly
185
Glin
ser
val
Gly
Gln
265
Lys
Ser

Atfa

Gin Ala
10
Thr G1n

Ala Thr

Tyr Gly
Phe
75

Ser

Thr

Trp
90
His Asp

Ala Ala

Ala ser
Ala
155
val

LysS

Tyr
170
Ala Asp

Phe Leu

ITe Glu

Ala
235
Phe

ASp

val
250
Tyr Ala

Arg Leu

Ley val

Tyr ser

Lau
Ley
His
Gln
60

Ile
Asp
Cys
Phe
ASD
140
Asn
Lys
Gly
ASp
AsSn
220
Ile
Asn
Tyr
Ala
Glu

300
Ile
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Arg
Ala
Pro
45

Arg
ser
Glu
GIn
Pro
125
ASh
Asn
Glu
val
Pro
205
Arg
Gly
Ser
vai
Phe
285
Gly

Trp

ASD
His
30

Gly
Ala
Pro
Gin
Ser
110
ASD
val
Pro
Tyr
Glu
150
His
Ala
Pro
Met
Leu
270
val
Glu

LYS

Thr
15

Arg
Asn
GIn
Gln
val
Phe
Asn
Tyr
Gln
val
175
Ile
Ser
Arg
Glu
Sar
255
Gly
His
Gly
Gly

Asn
Ala
Ite
Arg
Ala
Ala
Ala
Leu
Met
His
160
Gln
His
ASN
Phe
Lys
240
Gly
Glu
Leu

Glu

Pro

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



305

Ile Ile Arg

Gln val Lys

Asn Pro
355

ASp

Ser
Lys Tyr
370
Asp Tyr Pro
385

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

159
1200
DNA

<220>
<223> ERED

<400> 1585

atgtctttcg
attaaaattg
cgcgctaccc
cgtgcacagc
ggtgggtacyg
atcttcctgg
tgggeegect
aatgtgtata
agcattacta
Tcgatcgetg
cagttcctagy
cgtgcacgtt
gtgggtttac
ggcattgttyg
aaacgcctgg
gg9ggagggcyg
attatccgtyg
cctegeacce
ttagaagaag
gagggrtaca

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

<220>
<Z223>

<400>
Met Ser
1

Leu pPhe

160
400
PRT

ERED

160
phe

Glu

val Met Pro

35

Pro Asn Lys

50

Pro Gly Thr

65

Gly Gly Tyr

Glu Trp Lys

Trp val Gln

2.026Us1_sequence_Listing

310

Ala Gly
325

Asp Pro

340

Asp Leu

Arg Ser

Thr Tyr

Asn
Arg
val
Thr

Glu

Tyr Ala

Thr Leu

AI"g
360
Tyr

Tyr

rhe
375

Glu Ala

390

variant

tTtaaggactt
ggaacacaca
atccgggeaa
gtceggggac
ataacgcgcc
ctattcatga
trccggataa
tgaatgcgga
aagacgaaat
cgggtgegga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgce
cgrrtgttca
aatactcaga
ccggeaacta
tgatcggcta
gtcrgecact
ccgactaccc

variant

val Lys
5

Pro Ile
20
Pro Leu

Glu Trp

Met Ite

ASp Asn
85
Asn Ile
100

Leu Trp

ASp
Lys
Thr
Ala
Ile
Ala
Phe

val

Artificial Sequence

caagccgceag
gctggetceat
cattccgaac
aatgattatc
tggtgtttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggegtggaa
caacaaccgce
agtcgrtgac
gtacggegtt
ctatgtcctg
tttagtcgaa
gggcaccaac
cgcactgceac
cggeegette
gaacaagtat
gacctacgaa

Artificial Ssequence

Phe Lys

Ile Gly
Arg Met
Ala val
Thr Glu
Pro Gly
teu Ala

Leu Gly

Thr

val

Asn
Arg
Tyr

val

Tre

315
His Pro
330
Gly

Leu

Ile
345
Leu

Tyr
Glu Glu
Met Ser

Leu
395

ASp

gecactgegceg
cgcgeggtaa
aaggagtggy
acggagggta
tcagacgaac
tttgcgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggtty
agcaactcta
ggtgagctgg
ccacgegtga
gaatttgett
cctgaagttg
tttatttcaa
gaccgttcta
gaagccgtag

Gin Ala
10

Thr

Pro

Gln
25
Ala Thr

Tyr Gly
Phe
75

Ser

Gly Thr
Trp
90
ITe His
105

Asp

Ala aAla

Glu val val

Phe
350
Pro

Gly Arg

Gly Leu
© 365

Ala Glu

380

Gly Trp

Gly

AsSn

acaccaacct
tgcctecget
ctgcggtrita
cgttcatcag
aggttgccga
tgcaactgtg
gttacgattc
aagctaacaa
argttcaggce
ccaacggtta
atgggggctc
atgccatcgg
tgtCcgaggcygy
agegtcgegce
cagacgaagc
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctogggcty

Leu Arg Asp

Leu Ala His

His Pro
45
Arg

Gly
Gin Ala
60

Ile

Ser Pro

Asp Glu Gln

Gln ser
110
AsSp

Cys

rhe Pro

Page 108

320
Arg Glu
335
rhe Ifle

Leu Asn

Tyr Thr

Asn
400

LYS

gttcgaacct
gacccgcatg
ctacggecag
ccecgeaggea
atggaagaac
ggtcctggge
tgcctocgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
€aaggcggyy
tcrggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagegcg
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
Gin Arg
Ala

80
Ala

Gin
val
Phe Ala

Asn Leu

60
120
180
240
300
360
420
480
>40
600
660
720
780
840
900
960
1020
1080
1140
1200



115

Ala Arg Asp

130
Asn Ala Glu
145
ser

ITle Thr

Ala Ala Lys

Ala Asn
195
Thr

ser

Asn Arg

210

Thr Leu Glu

225
val

Gly Leu

Gly Ala Glu

Leu Glu Arg
275
Glu Pro
290

Ser

val

Tyr Glu
305
Ile

Ile Arg

Gin val Lys

Ser Asn Pro
355
Lys Tyr Asp
370
Tyr

ASp Pro

385

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

<220>
<Z23> ERED

<400> 161
atgtcttteg
attaaaattg
cgegetaccc
cgrtgcacage
ggtgggtacg
atcttcctgg
tgggccgect
aatgtgtata
agcattacta
tcgatcgetg
cagttcctyg
cgtgcacgtt
gtgggtttac
ggcattgttyg
aaacgcctgg
ggggagggcy
attatccgtg
cctegeaccc
ttagaagaag
gagggttaca

161
1200
DNA

Gly Leu

Gln Glu

Arg
Glu

2.026usl_sequence_Listing

120
Tyr Asp
135

Lys Ala

150

Lys Asp
165

Asn Ser

180
Gly Tyr

Asp Glu

val val

Glu
Ite
Leu
Tyr
AsSp

Ile Lys

Ala Ala

Leu Asn
200
Gly Gly
215

Ala val

230

Arg Leu
245
Thr Gly
260
Arg Ala

Arg val

Gly Thr

Ser
Tle
Lys
Thre

AsSn

Pro Tyr

val Ala

Ala Gly
280
Asp Glu
295

Glu Phe

310

Ala Gly
325
Asp Pro
340
Asp Leu

Arg Ser

Thr Tyr

Asn
Arg
val
Thr

Glu

Tyr Ala

Thr Leu

Tyr Arg
360
Phe Tyr
375

Glu Ala

390

variant

ttaaggactt
ggaacacaca
atccgggcaa
gtccggggac
ataacgcgec
ctattcatga
tteceggataa
tgaatgecgga
aagacgaaat
cgagtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgce
cgtrrgttca
aatactcaga
ccggcaacta
tgatcgogcta
gtctgccact
ccgactaccc

Artificial Sequence

caagccgeag
gctggctcat
cattccgaac
aatgattatc
tggtgtttgg
ctgtcagtca
ccrggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggcgrt
ctatgtccty
ttragtcgaa
gggcaccaac
cgcactgceac
cggeegette
gaacaagtat
gacctacgaa

GlIn

val
Gly
Glin

Ala

Ala

Thr

val

Ser Ala ser

Ala
155
val

Lys Lys

GIn Tyr
170
Gly Ala
185

Asp

Phe Leu

Ser Ile Glu
Ala
235

Ser

ASD

val
250
Tyr Ala
265
Lys

Arg Leu

Leu val

Ser
315
Pro

Tyr

His
330
Gly

Leu

Ile
345
Leu

Tyr
Glu Gluy
Met Ser

Leu
395

ASp

gcactgegeg
cgcgeggtaa
aaggagtygg
acggagggta
tcagacgaac
tttgegtgog
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggty
ttcaactcta
ggtgagctgg
ccacgcgtga
gattitgctt
cctgaagtty
tttatttcaa
gaccgttcta
gaagccgtag

125

Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val
Pro
205
Arg

Asp

ASn Ala

220

ite Gly Pro

Asn Ser Met

val Leu
270

val

Tyr

Phe
285
Gly

Ala
Glu Glu
300
Tle

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg

Leu

365
Glu

Gly

Ala
380
Gly

Gly

Trp Asn

acaccaacct
tgeecteeget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactyty
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggagctc
atgccatcgg
tgrcgggeygg
agcgtegege
cagacgettt
attccatttg
tgcgcgaaca
atccagacct
cgrtctacac
atctgggctg

Page 109

Tyr Met
His
i60
G1n

Gln

val
175
ITe His

Ser Asn

Arg Phe

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Glu
Pro
320
Glu

Gly

Arg
335
Phe 1le

Leu Asn

Tyr Thr

Asn
400

LyS

gttcgaacct
gacccgcatg
ctacggccag
ccegeaggea
atggaagaac
ggtcctgggc
tgccteegat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
caaggcgagy
cctggttgag
gaaaggtceg
agttaaggac
ggtttaccgc
catrgagcgeyg
gaacaaaaac

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



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

<220>

<223>
<400>

Met
1
l.eu
va'l
Pro
Pro
65
Gly
Glu
Trp
Ala
Ash
145
Ser
Ala
Ser
Asn
Thr
225
val
Gly
Leu
val
Tyr
305
1le
Gin
ser
Lys

ASD
385

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

Sep
Phe
Met
Asn
50

Gly
Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
ATg
210
Leu
Gly
Ala
Glu
Glu
280
Ser
Ile
val
Asn
Tyr
370
Tyr

<220> .
<223> ERED variant

162
400
PRT
Artificial Sequenice

Phe
Glu
Pro
35

Lys
Thr
Tyr
Lys
GIin
115
Asp
Glu
Thr
LYS
Asn
195
Thr
Glu
Leu
Glu
Arg
275
Pro
Glu
Arg
Lys
Pro
355
Asp

Pro

163
1200
DNA
Artificial Seauence

val
BPro
20

Pro
Gly
Met
Asp
Ash
100
Leu
Gly
Glin
Lys
Asn
180
Gly
ASp
val
Arg
Thr
260
Ay
Arg
Gly
Ala
ASpP
340
Asp
Arg

Thr

ERED variant
162

Lys
5

Ile
Leu
Trp
Ile
Asn
Ile
Trp
Leu
Glu
Asp
i65
ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu

ser

Tyr

Asp
LyS
Thr
Ala
Ile
Ala
Phe
val
Arg
Glu
150
Glu
1le
Leu
Tyr
ASp
230
Ser
Ile
Lys
Thr
Asn
310
AsSn
Arg
val
Thr

Giu
380

Phe
Ile
Arg
Ala
55

Thr
Pro
Leu
Leu
Tyr
135
LYS
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
Asp
295
Asp
Tyr
Thr
Tyr
Phe

375
Glu

2_026Us1_Seguence Listing

Lys
Gly
Met
va'l
Glu
Gly
Ala
Gly
120
ASD
Ala
Lys
Ala
Asn
200
Gly
va'l
Tyr
Ala
Gly
280
Ala
Phe
Ala
Leu
Arg
360
Tyt

Ala

Fro
Asn
25

Arg
Tyr
Gly
val
Ile
105
Trp
Ser
Lys
Gin
Gly
185
Gin
Ser
val
Gly
Gin
265
Lys
Phe
Ala
Leu
Ile
345
Leu
Thr

val'

Gln
Thr
Ala
Tyr
Thr
Trp
90

His
Ala
Ala
LYS
Tyr
170
Ala
Phe
Iie
Asp
val
250
TYF
Arg
Leu
Tyr
His
330
Gly
Glu
Met

Asp

Ala
Gin
Thr
Gly
Phe
75

ser
Asp
Ala
sey
Ala
155
val
ASp
Leu
Glu
Ala
235
Phe
Ala
Leu
val
Ser

315
Pro

Tyr
Gliu
Ser

Leu
395

Leu
Leu
His
Gin
60

ITe
Asp
Cys
rPhe
ASp
140
Asn
Lys
Gly
ASp
Asn
220
Ile
Asn
TvYpP
Ala
Glu
300
Ile
Glu
Giy
Gly
Ala

380
Gly

Page 110

Arg
Ala
Pro
45

Arg
ser
Glu
Glin
Pro
125
Asn
Asn
Glu
val
Pro
205
Arg
Gty
Ser
val
phe
285
Gly
Trp
val
Arg
Leu
365
Glu

Tep

AsSp
His
30

Gly
Ala
Pro
Gin
Ser
110
ASD
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
Lys
val
Phe
350
Pro
Gly

Asn

Thr
15

Arg
Asn
GIn
Gin
val
Phe
Asn
TYyr
Glin
val
175
Ile
ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Ley
Tyr

Lys

Asn
Ala
Ile
Arg
Ala
80

Ala
Ala
Leu
Met
His
160
GIn

Asn
rhe
LysS
240
Gly
Glu
f.eu
Glu
Pro
320
Glu
Ile
Asn

Tht

Asn
400



2.026Us], Sequence_ Listing

<460> 163
atgtctttcg ttaaggactt caagccgcag gcactgegeg
attaaaattg ggaacacaca gctggctcat cgegeggtaa
cgcgetacce atccgggcaa cattccgaac aaggagtygd
cgtgcacagc gtccggggac aatgattatc acggagggta
ggtgggtacg ataacgcgec tggtgtttgg tcagacgaac
atcttcctgg ctattcatga ctgtcagtca tttgcgtggg
tgggeegect ttecggataa cctggegegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgetg cgggtgcgga cggecgtggaa attcactcag
cagttcctgg atccgcacag caacaaccgce accgatgagt
cgtgcacgtt ttactctgga agtcgttgac gcggtogttg
gtgggtttac gtctgagtcc gtacggegtt agcaactcta
ggcattgtty ctcagtatgc ctatgtcctg ggtgagetog
aaacgeetgo cgtttgttea tttagtcgaa ccacgogtga
ggggagggcg aatactcaga gggcaccaac gattttgett
attatccgtg ccggcaacta cgcactgcac cctgaagttg
cctcgeacce tgatcggceta cggeegette tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgticta
gagggttaca ccgactaccc gacctacgaa gaagccgtag
<210> 164
<211> 400
<212> PRT
<213> Artificial Sequence
<220>
<223> ERED varijant
<400> 164
?et Ser Phe val Lys Asp pPhe Lys Pro GIn Ala
5 10
Leu Phe Glu Pro Ile Lys Ile Gly %sn Thr Gln
20 5
val Met gro Pro Leu Thr Arg ggt Arg Ala Thr
5
Pro éan Lys Glu Trp Ala Ala val Tyr Tyr Gly
55
Pro Gly Thr Met Tle Ile Thr Glu Gly Thr Phe
65 70 75
Gly Gly Tyr Asp gsn Ala Pro Gly val ggp ser
5
Glu Trp Lys Asn ITe Phe Leu Ala Ile His Asp
100 105
Trp val GIn Leu Trp val Leu Gly Trp Ala Ala
115 120
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135
Asn Ala GTu GIn Glu Glu Lys Ala Lys Lys Ala
145 150 155
ser Ile Thr Lys Asp Glu Ile Lys GIn Tyr val
165 170
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp
180 185
Ser Ala Asn Gly Tyr Leu Leu Asnh Gin pPhe Leu
195 200
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu
210 215
Thr Leu GTu val val Asp ATa val val asp Ala
225 230 235
val Gly Leu Arg Leu Ser Pro Tyr Gly val Ser
245 250
Gly Ala Gly Thr Gly ITe val Ala GIn Tyr Ala
260 265
teu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu

acaccaacct
tgcctccget
ctgeggttta
cgttcatcag
aggttgccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtta
atgggggctc
atgccatcgy
tgtcgggcag
agcgtcgtge
cagaccaagce
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggctg

Leu Arg Asp
Mis
30
Gly

Leu Ala

His Pro
45
Gin Arg Ala
60
Ile

Ser Pro

Asp Glu Gln

Gin Ser
110

ASp

Cys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

Pro
2053
Arg

ASD

Asn Ala

220

ITe Gly Pro

Asn Ser Met

Tyr val Leu

270
val

Ala Phe

Page 111

gttcgaacct
gacccgeatg
ctacggccag
ccegcaggea
atggaagaac
ggtcctggge
tgectecgat
teegeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaga
£gcgggaacyg
€daggcgygg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgeg
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
GIn Arg
Ala

80
Ala

Gln
va'l
Phe Ala
Asn Leu
TYr Met
His
160
Gin

Gln

val
175
Ile His

ser Ash

Arg Phe

Glu Arg
240
ser Gly
255
Gly Glu

His Leu

60

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

1020

1080
1140
1200
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275 280
val GTu Pro Arg val Thr Asp GIn Ala Leu val
2580 295
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
Ile I1e Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Sar Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr pPhe Tyr Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 390 395
<210> 165
<211> 1200
<212> DNA
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 165
atgtctttcg ttaaggactt caagccgcag gcactgcgey
attaaaattg ggaacacaca gctggctcat cgcgcggtaa
cgcgetacce atccgggcaa cattccgaac aaggagtggg
cgtgcacagc gtccggggac aatgattatc acggagggta
ggtgggtacg ataacgcgec tggtgtttgg tcagacgaac
atcttcctgg ctattcatga ctgtcagtca tttgcgtggg
tgggecegect ttccggataa cctggcgegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgctyg cgggtgcgga cggcgtggaa attcactcag
cagttcctgg atccgcacag caacaaccgc accgatgagt
cgtgcacgtt ttactctgga agtcgtitgac gcggtggttg
gtgggtttac gtctgagtcc gtacggegtt atcaactcta
ggcattgttg ctcagtatge ctatgtcctg ggtgagctgg
aaacqccetgg cgtttgttca tttagitcgaa ccacgegtyga
ggggaggycy aatactcaga gggcaccaac gattttgott
attatccgty ccggcaacta cgcactgcac cctgaagtceg
cctcgcaccc tgatcggeta cggocgettco tttatttcaa
ttagaagaay gtctgccact gaacaagtat gaccgttcta
gagggttaca ccgactaccc gacctacgaa gaagccgtag
<210> 166
<211> 400
<2i2> PRT
<213> Artificial Sequence
<220
<223> ERED variant
<400> 166
%et ser pPhe val Eys Asp Phe Lys Pro Gén Ala
1
teu phe Glu Pro Ile Lys Ile Gly ggn Thr Gin
20
val Met Pro Pro Leu Thr Arg xgt Arg Ala Thr
35
Pro égn Lys Glu Trp Ala A%a val Tyr Tyr Gly
5
pro Gly Thr met 1le Ite Thr Glu Gly Thr Phe
65 70 75
Gly Gly Tyr Asp Asn Ala Pro Gly val Trp Ser

285

Glu Gly Glu
300

Ile Trp Lys

Glu val val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Ash

acaccaacct
tgecteoget
ctgcggttita
cgttcatcag
aggttgccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctic
atgccatcgg
tgtcgggegg
agcgtcgoge
cagacagttt
attccatttyg
tgcgcgaaca
atccagacct
cgtictacac
atctggyctyg

Leu Arg Asp

Leu Ala His

His Pro
45
Arg

Gly

Glin Ala

60

Ile Ser Pro

Asp Giu Glin

Page 112

Gly Glu

Gly Pro
320
Arg Glu
335
Phe 1le

ieu Asn

Tyr'Thr

Ash
400

LYS

gttcgaacct
gacccgceatg
ctacggccag
cccgeaggca
atggaagaac
ggtcctgggce
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaar
cccagaaaaa
cgcggaaacy
caaggcgggy
cctggttgag
gaaaggtccyg
agttaaggac
ggtttaccgc
catgagegceg
gaacaaaaac

Thr
15
Arg

ASH
Ala

Asn Ile

Gln Arg

Gin Ala
80

val Ala

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



Gly Trp Lys
Gln
115

ASp

Trp val

Ala Arg

130

Asn Ala Glu

145

ser I'le Thr

Ala Ala Lys

Ser Ala Asn

195

Asn Arg Thr

210
Thr Leu Glu
225

val Gly Leu

Gly Ala Glu

Leu Glu Arg
275
Glu Pro
290

ser

val
Tyr Glu
305
Ile

Ile Arg

GIn val Lys

Ser Asn Pro
355
Lys Tyr Asp
370
Tyi"

Asp Pro

385

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

167
1200
DNA

<220>
<223> ERED

<400> 167

atgtctttcg
attaaaattg
cgcgcetaccc
cgtgcacagc
ggtgggtacg
atcttecctgg
tgggecgect
aatgtgtata
agcattacta
tcgatcgctg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcctgg
ggggaggacy
artatccgtg
cctegeaccec

85
Asn Ile
100
Leu Trp

Gly Leu

Gin Glu

Phe
vai
Arg
Glu

2..026Us1_Sequence_Listing
90

Leu Ala

Leu Gly
120
Tyr Asp
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Glu
Ile
Leu
Tyr
Asp

Ile Lys

aAla Ala

Asn
200
Gly

Leu

Gly
215

Ala val

230

l.eu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

Ser
Ile
Lys
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
Asp Ser
295

Asp Phe

310

Ala Gly
325
Asp Pro
340
Asp Leu

Arg Ser

Thr Tyr

Asn
Arg
val
Thr
Glu

Tyr Ala

Thr Leu

Tyr Arg
360
Phe Tyr
375

Glu Ala

390

variant

ttaaggactt
ggaacacaca
atcegggeaa
gtccggggac
ataacgcgcec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
tractctgga
gtctgagtec
ctcagtatgc
cgtttgrtca
aatactcaga
ccggcaacta
tgatcggcta

Artificial Sequence

caagccgeag
gctggcteat
cattccgaac
aatgattatc
tggtgtttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccge
agtcgttgac
gtacggcgtt
ctatgtecty
tttagtcgaa
gggcaccaac
cgcactgcac
cggcegettc

Ile
105
Trp
Ser
LYS
G1n
Gly
185
Gin
Ser
val
Gly
Gln
265
Lys
Phe
Ala
l.eu
Ile
345
Leu
Thr

val

His Asp

Ala Ala

Ala Ser

Ala
155
val

Lys

Tyr
170
Ala Asp

rPhe Leu

Ile Glu

Ala
235
Ile

AsSp

val
250
Tyr Ala

Arg Leu

Lteu val

ser
315
Pro

TYr

His
330
Gly Tyr

Glu Glu

Met Ser

Asp Leu
395

gcactgegey
cgcgcggtaa
aaggagtgyg
acggagggta
tcagacgaac
tttgcgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggtty
agcaactcta
ggrgagctyg
ccacgcgtga
gattttgctt
cctgaagttg
tttatttcaa

Ser
110
Asp

Cys Gin
Phe Pro
125
Asp Asn val
140
Ash

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

Pro
205
Arg

Asp

Asn Ala

220
I'le

Gly Pro

Asn Ser Met

Tyr val Leu
270
Phe val
285

Gly

Ala
Glu Glu
300
Ile

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgcetecget
ctgeggtita
cgttcatcag
aggttgccga
tgcaactgty
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtta
atgggggcte
atgccatcgg
tgtcgggcgg
agcgtcgegce
cagaccctat
attccattty
tgcgcgaaca
atccagacct

Page 113

pPhe Ala

Asn Leu

TYr Met
His
160
Gin

Gln

val
175
Ile His

ser Asn

Arg Phe

Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu
Pro
320
Glu

Gly

Arg
335
pPhe 1le

Laeu Asn

Tyr Thr

Asn
400

Lys

gttcgaacct
gacccgeatg
ctacggccag
cccgeaggcea
atggaagaac
ggtcctgggc
tgcctecgat
teccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgeggaaacg
<aaggegygayg
tctggttgag
gaaaggtccg
agttaaggac
ggcttaccgc

60
120
180
240
300
360
420
480
540
600
660
720
780
8§40
900
960
1020
10890



2.026Us1_Sequence_ Listing
ttagaagaag gtctgccact gaacaagtat gaccgttcta cgttctacac catgagegeg 1140
gagggttaca ccgactaccoc gacctacgaa gaagccgtag atctgggetg gaacaaaaac 1200

<210> 168
<211> 400
<212> PRT
<213> Artificial Sequence

<220>
<223> ERED variant

<400> 168
Met Ser Phe val %ys Asp Phe Lys Pro ggn Ala Leu Arg Asp Thr Asn
1 15
Leu Phe Glu PSO Iie Lys Ile Gly Asn Thr GIn Leu Ala gés Arg Ala
2 25
val Met Pro Pro Leu Thr Arg Mgt Arg Ala Thr His Pro Gly Asn Ile
35 4 45
Pro Agn Lys Glu Trp Ala g;a val Tyr Tyr Gly gén Arg Ala Gln Arg
5
Pro Gly Thr Met Ile Ile Thr Glu Gly Thr Phe Ile Ser Pro Gln Ala
65 70 75 80
Gly Gly Tyr Asp Asn Ala pro Gly val ggp Ser Asp Glu Gln 321 Ala
85
Glu Trp Lys Asn Ile Phe Leu Ala Ile His Asp Cys GIn Ser Phe Ala
100 105 110
Trp val Gin Leu Trp val Leu Gly Trp Ala Ala Phe Pro Asp Asn Leu
115 120 125
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser Asp Asn val Tyr Met
130 133 140
Asn Ala Glu 61n 6lu Glu Lys Ala Lys Lys Ala Asn Asn Pro Gln His
145 150 155 160
Ser Ile Thr Lys Asp Glu Ile Lys GIn Tyr val Lys Glu Tyr val Gln
165 176 175
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp Gly val Glu Ile His
180 185 1990
Ser Ala Asn Gly Tyr Leu Leu Asn GIn Phe Leu Asp Pro His Ser Asn
195 200 205
Asn Arg Thr Asp Giu Tyr Gly Gly Ser Ile Glu Asn Arg Ala Arg Phe
210 215 220
Thr Leu G1u val val Asp Ala val val Asp Ala Ile Gly Pro Glu Lys
225 230 235 240
val Gly Leu Arg Leu Ser Pro Tyr Gly val Ser Asn Ser Met Ser Gly
245 250 255 -
Gly ATa Glu Thr Gly Ile val Ala GIn Tyr Ala Tyr val Leu Gly Glu
260 265 270
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val His Leu
275 280 285
val Glu Pro Arg val Thr Asp Pro Ile Leu val Glu Gly Glu Gly Glu
290 295 300
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys Gly Pro
305 310 315 320
Ile Ile Arg Ala Gly Asn Tyr Ala Leu His Pre Glu val val Arg Glu
325 330 335
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe Phe Ile
340 345 350
Ser Asn Pro Asp Leu Ala Tyr Arg Leu Glu Glu Gly Leu Pro Leu Asn
355 360 365
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser Ala Giu Gly Tyr Thr
370 375 380
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
385 390 395 400

<210> 169
<211> 1200
<212> DNA
Page 114



2_026usl_Sequence_Listing

«213> Artificial Sequence

<220>
<223> ERED

<400> 169
atgtctttcg
attaaaattg
cgcgctaccc
cgtgcacage
ggtgggtacyg
atcttecetygg
tgggoegect
aatgtgtata
agcattacta
tcgatcgety
cagttectog
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgectgg
9g9gagggcyg
attatccgtg
cctegeacec
ttagaagaag
gagggttaca

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

<220>
<223> ERED

<400> 170
Met Ser Phe
1

Leu

170
400
PRT

Phe Glu

val met Pro

35

Pro Asn Lys

50
Pro Gly Thr
65
Gly

Gly Tyr

Glu Trp Lys
Gln
115

ASp

Trp val

Ala Arg

130

Asn Ala Glu

145

ser Ite Thr

Ala ala Lys

Ser Ala Asn

195

Asn Arg Thr

210

Thr Leu Glu

225
val

Gly tLeu

variant

ttaaggactt
ggaacacaca
atccgggcaa
gtccggggac
ataacgcgcc
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgegga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgttitgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgecact
ccgactaccc

variant

val Lys
5
Pro Ile
20
Pro Leu

Glu Trp

Met Ile
Asn
8%
Ile

Asp

ASH
100
Leu Trp

Gly Leu

Gin Glu

Asp
Lys
Thr
Ala
Ile
70

Ala
Phe
val
Arg

Glu

caagccgeag
gctggcteat
cattccgaac
aatgattatc
tggtgtritgg
ctgtcagica
cctggegegt
acaggaggaa
taaacaatat
cggegtggaa
caacaaccgc
agtcgttgac
gtacggcgtrt
ctatgtcctyg
tttagtcgaa
gggcaccaac
cgecactacac
cggcegettc
gaacaagtat
gacctacgaa

Artificial Seguence

Phe Lys

e Gly

Arg Met

Ala val

Thr Glu

Pro Gly

teu Ala

Leu Gly
120
Tyr Asp
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Arg Leu

Glu
Ile
Leu
TYr
AS

23
Ser

Ile Lys

Ala Ala

Leu Asn

200

Gly Gly
215

p Ala val

0

Pro Tyr

gcactgcgcg
cgcgeggtaa
aaggagtggg
acggagggta
tcagacgadac
tttgcgtygy
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggltyg
ttcaactcta
ggtgagctgg
ccacgcgtga
gattrtgctt
cctgaagtty
tttatttcaa
gaccgttcta
gaagccgtag

Gin Ala
10

Thr

Pro
Asn Gln
25

Arg

Ala Thr

Tyr Tyr Gly
Phe
75

Ser

Gly Thr

val Trp
90
Ile His
105

Trp

Asp

ala Ala

Ser Ala Ser
Ala
155

val

Lys Lys

Gln Tyr
170
Gly Ala
185
Gln

Asp

Phe Leu

Ser Ile Glu
Ala
235

Phe

val Asp

Gly val

acaccaacct
tgceteeget
ctgeggttta
cgttcatcag
aggttgecga
tgcaactgtyg
gttacgattc
aagctaacaa
atgttcagge
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggcgg
agcgtegege
cagacaaatc
attccatttg
tgcgegaaca
atccagacct
cgttecgecac
atctgggety

Leu Arg Asp

Leu Ala His

His Pro
45
Arg

Gly
Gln Ala
60
Ile

Ser Pro

Asp Glu Gin

GlIn Ser
110

ASP

Cys
rPhe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

Pro
205
Arg

ASp

Asn
220
Ile

Ala

Gly Pro

Asn Ser Met

pPage 115

gttcgaacct
gacccgcatyg
ctacggecag
ccegeaggea
atggaagaac
ggrcctggge
rgeeteccgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
Caaggcygyag
tctggttgag
gaaaggtccy
agttaaggac
ggtttaccgc
catgagcgceg
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
Gin Arg
Ala

80
Ala

Glin

val
95
rPhe Ala

Asn Leu

Tyr Met
His
160
Gln

Gin

va'l
175
Ile His

Ser Asn

Arg pPhe

Glu Lys
240

ser Gly

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



2_026Usl_sequence_Listing
250

245
Gly Ala Glu Thr Gly ITe val Ala Gln Tyr Ala Tyr val Leu
260 265 270
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val
275 280 285
val Glu Pro Arg val Thr Asp Lys Ser Leu val Glu Gly Glu
290 295 300
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys
305 310 315
ITe Tle Arg Ala Gly Asn Tyr Ala Leu ggs Pro Glu val val
325
Gln val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe
340 345 350
Ser Asn Pro Asp lLeu val Tyr Arg Leu Glu Glu Gly Leu Pro
355 360 365
Lys Tyr Asp Arg Ser Thr phe Ala Thr Met Ser Ala Glu Gly
370 375 380
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn
385 390 395
<210> 171
<211> 1200
<212> DNA
<213> Artificial Seqguence
<220>
<223> ERED variant
<400> 171
atgtctttcg ttaaggactt caagccgcag gcactgcgeg acaccaacct
attaaaattg ggaacacaca gctggcetcat cgcgeggtaa tgoctccget
cgcgetacee atccgggeaa cattccgaac aaggagtggg ctgeggtita
cgtgcacage gtocggggac aatgattatc acggaaggta cgticatcag
ggrgggtacg ataacgcgcc tggtgtttgg tcagacgaac aggttgocga
atcttcctgg ctattcatga ctgtcagtca tttgcgiggg tgcaactgtg
tgggecgect ttccggataa cctggegegt gatgggttac gitacgatte
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa aagctaacaa
agcattacta aagacgaaat taaacaatat gtcaaagaat atgltitcaggce
tecgatcgety cgggtgogga cggegtggaa attcactcag ccaacgogtita
cagttcctgg atccgcacag caacaaccge accgatgagt atgggggotc
cgtgcacgtt ttactctgga agtcgttgac goggtggttg atgccatcegg
gtgggtttac gtctgagtcc gtacggegtt getaactcta tgtcgggegy
ggcattgtig ctcagtatgc ctatgtcectg ggtgagctgg agegtcgege
azacgcctgg cgtrtgttca tttagtcgaa ccacgcgiga cagacgctaa
ggggaggycy aatactcaga gggcaccaac gattttgett attccatttg
attatccgtg ccggeaacta cgcactgcac cctgaagttg tgcegcgaaca
cctegecacoe tgatcggeta cggecgette tttatttcaa atccagacct
ttagaagaag gtctgccact gaacaagtat gaccgttcta cgitctacac
gagggttaca ccgactaccc gacctacgaa gaagccgtag atctgggctg
<210> 172
<211> 400
<212> PRT
<213> Artificial Sequence
<220>
<223> ERED variant
<400> 172

Met Ser Phe val Lys Asp Phe Lys Pro GIn Ala
1

10

Leu Phe Glu Pro Ile Lys Ile Gly Asn Thr GlIn

20

25

val Met Pro Pro Leu Thr Arg Mgt Arg Ala Thr
4

35

Pro Asn Lys Glu Trp Ala Ala val Tyr Tyr Gly
Page 116

Leu Arg Asp

Ley Ala His

His Pro Gly
45

Gln Arg Ala

255
Gly

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335
Phe Ile

Leu Asn

Tyr The

Lys Asn
400

gttcgaacct
gacccgeatg
ctacggccag
cccgcaggca
atggaagaac
ggtcctggge
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcgggy
gcrggrigag
gaaaggtccy
agttaaggac
ggtttaccge
catgagcgcg
gaacgaaaac

Thr Asn
15

Arg Ala
Asn Ile

Gin Arg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
114Q
1200



Pro
65

Gly
Glu
Trp
Ala
Ash
145
Ser
Ala
Ser
Ash
Thr
225
val
Gly
Lteu
val
Tyr
305
Ite
Gin
Ser
Lys

Asp
385

50
Gly

Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Ar

210
Leu
Gly
Ala
Glu
Glu
290
ser
Ile
val
AsSh
TYr
370
Tyr

Thr
Tyr
LysS
Glin
115
Asp
Glu
Thr
Lys

Asn
195

g Thr

Glu
Leu
Glu
Arg
275
Pro
Glu
Arg
LyS
Pro
355
Asp

Pro

Met
Asp
Asn
100
Leu
Gly
GIn
Lys
ASh
180
Gly
AsSp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
ASD
340
ASp
Arg

Thr

Ile
Asn
Ile
Trp
Leu
Glu
ASD
165
ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu

ser

Tyr

Ite
Ala
Phe
val
Arg
Glu
150
Glu
ITe
Leu
Tyr
Asp
230
Ser
ile
LysS
Thr
Asn
310
AsSn
Arg
val
Thr

Glu
390

55
Thr

Pro
Leu
Leun
Tyr
135
Lys
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
ASD
295
ASp
Tyr
Thr
Tyr
Phe

375
Glu

2_026U51wsequencgaListing

Glu
Gly
Ala
Gly
120
ASD
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Ala
Phe
Ala
Leu
Arg
360
Tyr

Ala

Gly
val
Ile
105
Trp
Ser
Lys
Gin
Gly
185
Gin
Ser
val
Gly
Gin
265
Lys
Lys
Ala
Leu
Ile
345
Leu
Thr

val

Thr
Trp
90

His
Ala
Ala
Lys
Tyr
170
Ala
rhe
Ile
AsSp
val
250
Tyr
Arg
Leu
TYyr
His
3230
Gly
Glu
Met

ASp

rhe
75

ser
Asp
Ala
Ser
Ala
155
val
ASp
Leu
Glu
Ala
235
Ala
Ala
Leu
val
Ser
315
Pro
TYr
Glu
Ser

Ley
395

Ile
Asp
Cys
Phe
ASp
140
Asn
LYS
Gly
ASD
ASTN
220
Ile
Asn
Tyr
Ala
Glu
300
Ile
GTu
Gly
Gly
Ala

380
Gly

Ser
Glu
Gin
pro
125
Asn
ASh
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Lau
365
Glu

Trp

Pro
Gln
Ser
110
ASp
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
Lys
val
Phe
350
Pro
Gly

Asn

Glin
val
95

Phe
Asn
Tvyr
GIn
val
175
Ile
Ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
Tyr

Glu

Ala
80

Ala
Ala
Leu
Met
His
160
Gln
His
Asn
Phe
Lys

240
Gly

Leu
Glu
Pro
320
Glu
Ile
ASH
Thr

Asn
400

<210>
<211>
<212>
<213

<220>
<223> ERED

<400> 173

atgtctttcg
attazaattg
cgecgetacec
cgtgcacagce
ggtgggtacg
atcrtcctgyg
tgggccgect
aatgtgtata
agcattacta
tcgatcgcty
cagttcctgg
cgtgecacgtt
grtgggtttac
ggcattgtity

173
1200
DNA

variant

ttaaggactt
ggaacacaca
atccgggcaa
gtceggggac
ataacgcgec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcce
ctcagtatgc

Artificial Sequence

caagccgceag
gctggeteat
cattccgaac
aatgattatc
tggtgtttyg
ctgtcagtca
cctggegegt
acaggaggaa
traaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggcgtt
ctatgtcctg

gcactgcgeg
cgcgeggiaa
aaggagtygg
acggagggta
tcagacgaac
trtgegtgag
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggtg
ttcaacrcta
ggtgagctgg

acaccaacct
tgccteeget
ctgcggtita
cgttcatcag
aggttgecga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgcecategg
tgtcgggcgg
agcgtcgege

Page 117

gttcgaacct
gacccgeatg
ctacggecag
ccecgcaggea
atggaagaac
ggtcctggge
tgcectecgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcgggyg

60

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



aaacgcctgg
g999agggcg
attatccgtg
cctecgcaccc
ttagaagaag
gagggttaca

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

<220>
<223>

<400>

Met
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Asn
145
ser
Ala
Ser
Asn
Thr
225
val
Gly
Leu
val
Ser
305
ITe
Glin
Ser
LYS

Asp
3835

sSer
Phe
Met
ASN
50

Gly
Gly
Trp
val
Arg
136
Ala
Ile
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
Ser
Ile
val

Asn

Tyr
370

Tyr

174
400
PRT
artificial Sequence

Phe
Glu
Pro
35

LYS
Thr
Tyr
Lys
Gln
115
Asp
Glu
Thr
Lys
AsSn
195
Thr
Glu
Leu
Glu
Arg
275
Pro
Glu
Arg
LYS
Pro
355
Asp

Pro

val
Pro
20

Pro
Glu
Met
ASD
Asn
100
Leu
Gly
Gin
Lys
Asn
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
ASp
340
Asp
Arg

Thr

cgtttgtica
aatcctcaga
ccggeaacta
tgatcggcta
gtctgecact
ccgactaccce

ERED variant
174

Lys
5

Ile
Leu
Trp
Ile
Asn
Ile
Trp
Leu
Glu
Asp
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu

Ser

Tyr

ASp
LYs
Thr
Ala
Ile
Ala
Phe
val
Arg
Glu
150
Glu
Ile
Leu
Tyr
Asp
230
Ser
Ile
Lys
Thr
Asn
310
Asn
Arg
val
Thr

Glu
390

Phe
Ile
Arg
Ala
Thr
Pro
Leu
Leu
Tyr
135
Lys
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
ASp
295
ASp
Tyr
Thr
Tyr
Phe

375
Glu

2_026Us1 _Sequence_Listing
cagaccctic
attccatttg
tgcgcgaaca
atccagacct
cgttcatcac
atctgggctg

tttagtcgaa
gggcaccaac
cgcactgeac
Cggeegete
gaacaagtat
gacctacgaa

Lys
Gly
Met
val
Glu
Gly
Ala
Gly
120
ASD
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Pro
Phe
Ala
Leu
Arg
360
Ile

Ala

ccacgegtga

gattttgett
cctgaagttg
titatttcaa
gaccgttcta

?ro
Asn
25

Arg
Tyr
Gly
val
Ile
105
Trp
ser
Lys
Gin
Gly
185
Gin
Ser
val
Gly
Gln
265
Lys
ser
Ala
Leu
Iie
345
Ley
Thr

val

Gln
10

Thr
Ala
Tyr
Thr
Trp
90

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
Ile
Asp
val
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu
Met

Asp

gaagccgtag

Ala
Gn
Thr
Gly
Phe
75

Ser
Asp
Ala
ser
Ala
155
val
Asp
Leuy
Glu
Ala
235
Phe
Ala
Leu
val
Ser
315
Pro
Tyr
Glu
Ser

Leu
395

Leu
Leu
His
GIn
60

Ile
Asp
Cys
rhe
ASp
140
Asn
Lys
Gly
ASD
ASTH
220
Ile
Asn
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly
Ala

380
Gly

page 118

Arg
Ala
Pro
45

Arg
Ser
GHu
GlIn
Pro
125
Asn
AsSn
Glu
val
Pro
205
ATg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Leu
365
Glu

Trp

ASp
His
Gly
Ala
Pro
Glin
Ser
110
Asp
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
Lys
val
Phe
350
Pro
Gly

Asn

tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgeg
gaacaaaaac

Thr
15

Arg
Asn
Gln
Gin
val
95

Phe
Asn
Tyr
GIn
va'l
175
Ile
Seyp
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
Tyr

LYyS

Ash
Ala
Ile
Arg
Ala
Ala
Ala
Leu
Met
His
160
Gln
His
Asn
Phe
Lys
240
Gly
Glu
Leu
Glu
Pro
320
Glu
Ile
Asnh
Thr

AsSn
400

900
960
1020
1080
1140
1200



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

<220>
<223>

175
1200
DNA

ERED

<400> 175

atgtctttcg
attaaaattg
cgcgcraccc
cgtgcacage
ggtgggtacy
atcttectgy
tgggeegect
aatgtgtata
agcattacta
tcgatcgotg
cagrtcctgg
cgtgcacgtt
gtgggtttac
ggcattgttyg
aaacgecctqgg
g9ggagggcy
attatccgtg
cctcgeacco
ttadgaagaag
gagggttaca

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

176
400
PRT

<220>
<223> ERED

<400> 176
Met Ser Phe
1

Lteu Phe Glu
val Met Pro
35
Pro Asn Lys

50

Pro Gly Thr
65
Gly

Gly Tyr

Glu Trp Lys
Gln
115

Asp

Trp val

Ala Arg
130
Asn Ala Glu
145
Ser

Ile Thr

Ala Ala Lys

Ala Asn
195
Thr

Ser

Asn Arg

variant

ttaaggactt
ggaacacaca
atccggygcaa
gtecggggac
ataacgcgcec
ctattcatga
tteceggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgeacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgtrtgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgccact
ccgactaccce

variant

val Lys
5

Pro Ile
20
Pro Leu

Glu Trp

Met Ile

ASp Asn
85
Asn Ile
100
Leu Trp

Gly Leu

GlIn Glu

ASp
Lys
Thr
Ala
Ile
70

Ala
Phe
val
Arg
Glu

2_026uUs] _Sequence_Listing

artificial Sequence

caagccgeag
gctggcetreat
cattccgaac
aatgattatc
tggtgttigg
ctgtcagtca
cctggegogt
acaggaggaa
taaacaatat
cggcgtrggaa
caacaaccgc
agtcgttgac
gtacggegtt
ctatrgtcctyg
tttagicgaa
gggcaccaac
cgcactgceac
cggecgettc
gaacaagtat
gacctacgaa

Artificial Sequence

Phe Lys

The Gly

Arg Met

ala val
55
Thr Glu

Pro Gly

teu Ala
Gly
120
ASp

Leu

Tyr
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

Glu
Ile
l.eu

Tyr

Ile Lys

Ala Ala

Asn
200
Gly

Leu

Gly

geactgcgcyg
cgcgcggtaa
aaggagtggy
acggagggra
tcagacgaac
Tttgcgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggttg
atcaactcta
ggtgagctgg
ccacgegtga
gatttigctt
cctgaagttg
tttatttcaa
gaccgttcta
gaagcegtag

Pro GIn Ala

Asit Thr Gln
25
Arg

Ala Thr

Tyr Tyr Gly
Phe
75

ser

Gly Thr

val Trp
90
Ile His
105

Trp

AsSp

Ala Ala

Ser Ala Ser
Ala
155

val

Lys Lys

Gln Tyr
170
Gly Ala
185
Gln

Asp

Phe Leu

ser Ile Glu

acaccaacct
tgecctecget
ctgcggtita
cgttcatcag
aggttgccga
tgcaactgtyg
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggcgg
agcgtegegce
cagacgaagce
attccattty
tgcgcgaaca
atccagacct
cgttcatcac
atctgggcetg

Leu Arg Asp

Leu Ala His

His Pro
45
Arg

Gly
Gln Ala
60
Ile

ser Pro

Asp Glu Glin

GIn ser
110

AsSp

Cys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val
Pro
205
Arg

ASp

Ash Ala

pPage 119

gttcgaacct
gacccgeatyg
ctacggccag
cccgeaggea
atggaagaac
ggtcctggge
tgcctcegat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
Caaggcgygay
tctrggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgcey
gaacaaaaac

Thr
15
Arg

Asn

Asn Ile

Gin Arg

Gln Ala

val Ala

Phe Ala

Asn Leu

Tyr Met
His
160
Gin

Gin

val
175
Ite

Ser Asn

Arg Phe

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1146
1200



210 215
Thr Leu Glu val val Asp Ala val val Asp Ala
225 230 235
val Gly Leu Arg Leu $er Pro Tyr Gly val Ile
245 250
Gly Ala Glu Thr Gly Ile val Ala Glin Tyr Ala
260 265
Leu GIu Arg Arg Ala Lys Ala Gly Lys Arg Leu
275 280 '
val Glu Pro Arg val Thr Asp Glu Ala Leu val
290 295
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
Ite I1e Arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
Gin val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr Phe Ile Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 390 395
<210> 177
<211> 1200
<2172> DNA
<213> Artificial Sequence
<220>
«223> ERED variant
<400> 177
atgtctttcyg ttaaggactt caagccgeag gcactgegey
attaaaatifg ggaacacaca gctggetcat cgogeggrtaa
cgcgctacecc atccgggcaa cattccgaac aaggagtggg
cgtgcacage gtccggggac aargattatc acggagggta
ggtgggtacyg ataacgcgec tggtgtttgg tcagacgaac
atcttcctgg ctattcatga ctgtcagtca tttgegtygy
tgggcecgect ttccggataa cotggogegt gatgggttac
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcattacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgotg cgggtgcgga cggcgtggaa attcactcag
cagttcctgg atccgracag caacaaccge accgatgagrt
cgtgcacgtt ttactctgga agtcgttgac geggtggttd
gtgggtttac gtctgagtcc gtacggcgtt ttcaactcta
ggcattgttg ctcagtatge ctatgtcctg ggtgagetgg
aaacgcctgg cgtttgtica tttagtcgaa ccacgegtga
ggggagggcyg aatactcaga gggcaccaac gattttgett
attatccgty ccggcaacta cgcactgcac cctgaagcety
cctcgcacce tgatcggeta cggeegettc titatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggttaca ccgactaccc gacctacgaa gaagccgrag
<210> 178
<211> 400
<212> PRT
<213> Artificial Seguence
<220>
<223> ERED variant
<400> 178

1

10

2_026Us1_Sequence_Listing
220

ITe Gly pPro

Asn Ser Met

val Leu
270
val

TYr

phe
285
Gly

Ala
Glu Glu
300
Ile

Trp Lys

Glu val val
Phe
350

pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgcctecget
ctgcggtrtta
cgttcatcag
aggrtgecga
tgcaactgtyg
grracgatic
aagctaacaa
atgttcaggc
ccaacggtita
atgggggctc
atgccatcgg
tgtcgggcygy
agcgtcgegce
cagacattgc
attccattitg
tgcgcgaaca
atccagacct
cgttcgecac
atctgggcty

Glu

Ser
255
Gly

His
Gly

Gly Pro
320
Arg Glu
335

Phe

Leu Asn

Tyr Thr

Asn
400

Lys

gttcgaacct
gacccgeaty
ctacggecag
ccegeaggea
atggaagaac
ggrcctgggc
tgcctocgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
€aaggegggg
tctggtigag
gaaaggtccg
agttaaggac
ggtttaccge
catgagcgeg
gaacaaaaac

mMet Ser Phe val Lys Asp Phe Lys Pro Gin Ala Leu Arg Asp Thr Asn
5 15

teu Phe Glu Pro Ile Lys Ile Gly Asn Thr Gln Leu Ala His Arg Ala
Page 120

60
120
180
240
300
360
420
480
540
600
660
720
780G
840
500
960
1020
1080
1140
1200



val Mmet Pro
35
Asn Lys
50

Gly

Pro

Pro Thr

Gly Gly Tyr

Glu Trp Lys
Gln
115

ASD

Trp val

Ala Arg

130

Asn Ala Glu

145
Ser

Ite Thr

Ala Ala Lys

Ala Asn
195
Thr

ser

Asn Arg

210
Thr Leu Glu
225

val Gly Leu

Gly ala Glu

Leu Glu Arg
275
Glu Pro
290

sSer

val

Tyr Glu
305
Ile

Ile Arg

Gin val Lys

Ser Asn Pro
355
LYS Tyr Asp
37¢
Tyr

ASp Pro

385

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

179
1200
DNA

<220>
<223> ERED

<400> 179
atgtcttteg
atrtaaaatty
cgcgctaccec
cgtgcacage
ggtgggtacg
atctteectgg
tgggccgect
aatgtgtata
agcattacta
tegategety

20

Pro Leu

Glu Trp

Met Ile

Thr
Ala

Ile

Zmozgusl_Sequence,Lﬁsting
5

Met
40
val

Arg
Ala

Thr Glu

70

Asn
85
Tle

AsSp

Ash
1060
Leu Trp

Gly Leu

Gln Glu

Ala
Phe
val
Arg
Glu

Pro Gly

teu Ala

teu Gly
120
Tyr Asp
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Glu
Ile
Leu
Tyr

ASp

Ite Lys

Ata Ala

Leu Asn
200
Gly Gly
215

Ala val

230

Leu
245
Gly

ATrg

Thr
260
Arg Ala

Arg val

Gly Thr

ser
Ile
Lys
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
Asp Ile
295

Asp Phe

310

Gly
325
Pro

Ala

Asp
340
ASp Leu

Arg ser

Thr Tyr

Asn
Arg
val
Thr
Glu

Tyr Ala

Thr Leu

Tyr Arg
360
Phe Ala
375

Glu Ala

390

variant

ttaaggactt
ggaacacaca
atccgggcaa
gtceggggac
ataacgcgec
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgegga

Artificial Seguence

caagccgceag
gctggcetceat
cattcecgaac
aatgattatc
tggtgtttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat

cggcgtggaa

Arg
TYr
Gly
val
Ile
105
Trp
Ser
Lys
Gin
Gly
185
Gin
Ser
val
Gly
Gln
265
Lys
Ala
Ala
Leu
Ile
345
Leu
Thr

val

Ala Thr

Tyr Gly
Phe
75

Sar

Thr

Trp
90
His Asp

Ala Ala

Ala ser
Ala
155
val

Lys

Tyr
170
Ala Asp

Phe Leu

ITe clu

Ala
235
Phe

ASp

val
250
Tyr Ala

Arg Leu

Leu val

Ser
315
Pro

Tyr

His
330
Gly Tyr

Giu Glu

Met Ser

Leu
395

ASp

gcactgcgceg
cgrgeggtaa
aaggagtggy
acggagggta
tcagacgaac
1tigcglggy
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag

30
His Pro Gly

45

GIn Arg Ala

60

Ile Ser Pro

Asp Glu Gln

Cys GIn Sser

110

Phe Pro Asp

125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190G

His

Gly val

Asp Pro

205

Asn Arg Ala

220
Ile

Gly Pro

Asn Ser Met

val Leu
270

val

Tyr

Phe
285
Gly

Ala
Glu Glu
300
Ite

Trp Lys

Glu Ala vail
Phe
350
Pro

Gly Arg

Leu
365
Glu

Gly

Ala
380
Gly

Galy

Trp Asn

acaccaacct
tgcctecgct
ctgcggttta
cgttcatcag
aggttgcega
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta

Page 121

Asn Ile

Glin Arg

Gin Ala

val Ala

Phe Ala

Ash Leu

Tyr Met
His
160
Glin

Gin

val
175
Ile His

s5er Asn

Arg Phe
Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335
pPhe tle

l.ey Asn

Tyr Thr

LYS Asn
4G0

gttcgaacct
gacccgcatg
ctacggccag
cccgeaggea
atggaagaac
ggtcctgyge
tgecteegat
tccgcaacat
agctaagaac
tctgttaaat

60

120
180
240
360
360
420
480
540
GO0



cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcctgg
9999agggcyg
attatccgtg
cctegeaccec
ttagaagaag
gagggttaca

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

<220>
<223>

<400>
Met Ser
1

Leu

180
400
PRT

ERED

180
Phe

Phe Glu

val Met Pro

35

Pro Asn Lys

50
pro Gly Thr
65
Gly

Gly Tyr

Glu Trp Lys
Gln
115

Asp

Trp val

Ala Arg

130

Asn Ala Glu

145

Ser Ile Thr

Ala Ala Lys

Ser Ala Asn

195

Asn Arg Thr

210
Leu

Thr Glu

225

val Gly Leu

Gly Ala Glu

Leu Glu Arg
275
Glu Pro
290

Ser

val

Tyr Glu
305
Ile

ITe Arg

GIn val Lys

ser Asn Pro

355
Asp

LYsS Tyr

atccgeacag
ttactctgga
gtctgagtec
ctcagtatge
cgtrtgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgccact
ccgactaccec

variant

val Lys
5

Pro Ile
20
Pro Leu

Glu Trp

Met Ile
Asn
85
Ile

Asp

Ash
100
Leu Trp

Gly Leu

Gln Glu

ASp
Lys
Thr
Ala
Ile
70

Ala
Phe
val
Arg
Glu

2._026US1_Sequence_Listing

caacaaccgc
agtcgttgac
gtacggegtt
ctatgtcecty
tttagtcgaa
gggcaccaac
cgcactgegce
cggcegette
gaacaagtac
gacctacgaa

Artificial Sequence

Phe Lys

Ile Gly

Arg Met

Ala val
55
Thr Glu

Pro Gly

Leu Ala
Gly
120
Asp

t.eu

Tyr
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Glu
1le
Leu
Tyr
Asp

Ite Lys

Ala Ala

Leu Asn
200
Gly Gly
215

Ala val

230

Leu

245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

Ser
Ile
Lys
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
Asp Ala
295

Asp Phe

310

Ala Gly
325
AsSp Pro
340
Asp Leu

Arg Ser

Asn
Arg
val
Thr

Tyr Ala

Thr Leu
Tyr Arg
360
Phe Ile

accgatgagt
gcggtggttrg
ttcaactcta
ggtgagctgg
ccacgcgtga
gatttigctt
cctgaagttg
tttatttcaa
gaccgttcta
gaagccgtrag

Gin Ala
10

Thr

Pro
Ash Gln
25

Arg

Ala Thr

Tyr Tyr Gly
phe
75

Ser

Gly Thr

val Trp
90
Ite His
105

Trp

ASp

Ala Ala

Sar Ala Ser
Ala
155

vali

Lys Lys

Gin Tyr
170
Gly Ala
185
Gln

Asp

Phe Leu

Ser Ile Glu
Ala
235

Phe

val Asp

val
250
Tyr

Gly
GIn Ala
265
LYS

Arg Leu

Ala Leu val

Ala Sar
315

Pro

Tyr
Leu Arg
330
Ile Gly
345

Leu

Tyr

Glu Glu

Thr Met Ser

atgggggcte
atgccatcgg
tgtcgggcgg
agcgtcgege
cagacgctge
attccatttg
tgcgcgaaca
atccagacct
cgttcatcac
atctgggctg

Leu Arg Asp

Leu Alfa His
Pro
45

Arg

His Gly

Gin Ala
60
1le

Ser Pro

Asp Glu Gln

Gln ser
110

ASp

cys
pPhe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

Pro
205
Arg

Asp
Asn Ala
220
Ite

Gly Pro

Asn Ser Met

val Leu
270

val

Tyr

Phe
285
Gly

Ala
Glu Glu
300
Ile

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg
Leu
365
Glu

Gly

Ala Gly

Page 122

aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggcgygyg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagcgceg
gaacaaaaac

Thr
15
Arg

Asn
Ala

Asn Ile

Gin Arg

GIn Ala

val Ala
g5
Phe Ala

Asn Leu

Tyr Met
His
160
Gln

GIn

va'l
175
Iile His

Ser Asn

Arg Phe

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335
Phe Ile

Leu Asn

Tyr Thr

660
720
780
840
900
960
1020
1680
1140
1200



370

2._026uUs1_sequence_Listing

375

380

Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
390

385

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

<220>
<223>

181
1200
DNA

ERED

<400> 181
atgtctttcg
attaaaattg
cgcgetaccc
cgtgcacagc
ggtgggtacyg
atcttcctgo
tgggccgect
aatgtgtata
agcattacta
tcgatcgetg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttyg
aaacgcetgg
ggggagggcg
attatccgtyg
ccrcgeaceo
ttagaagaag
gagggttaca

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

182
400
PRT

<220>
<223>

<400>
Met Ser
1

Leu

ERED

182
phe

rPhe Glu

val Met Pro

35

Pro Asn Lys

50
Pro Gly Thr
65
Gly

Gly Tyr

Glu Trp Lys
Gin
115

Asp

Trp val

Ala Ar

g
130

Asn Ala Glu

145

Sepr Ile Thr

Ala Ala Lys

variant

ttaaggactt
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgcc
ctattcatga
ttccggataa
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgceacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgecact
ccgactacce

variant

val Lys
5

Pro Ile
20
Pro Leu

Glu Trp

Met Ile

Asn
85
Ile

ASp

ASN
100
Leu Trp

Gly Leu

Gln Glu

AsSp
Lys
Thr
Ala
Ile
Ala
phe
val
Arg

Glu

artificial sequence

caagccgcag
gctggceteat
cattccgaac
aatgattatc
tggrgrrigg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cagegtyggaa
caacaaccgc
agtcgttgac
gracggcgtt
ctatgtcctg
tttagtcgaa
gggcaccaac
cgcactgege
cggeegettc
gaacaagtrat
gacctacgaa

Artificial Sequence

Phe Lys

ITe Gly

Arg Met

Ala val
55
Thr Glu

Pro Gly

Leu Ala

Leu Gly
120
Tyr Asp
135

Lys Ala

150

LYS ASp
165

Asn 5er

Glu

Ile

Ile Lys

Ala Ala

Pro
ASN
25

Arg
Tyr
Gly
val
Ite
105
Trp
ser
Lys
Gin

Gly

395

gcactgcgeg
cgegeggtaa
aaggagtggg
acggagggta
tcagacgaac
tttgcgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggrty
gaaaactcta
ggtgagctgy
ccacgegtga
gattttgctt
cctgaagrtg
tttatttcaa
gaccgttcta
gaagccgtag

Gin Ala
10
Thr G1n

Ala Thr

Tyr Gly
Phe
75

Ser

Thr

Trp
90
His Asp

Ala Ala

Ala ser

Ala
155
val

Lys

TYr
170

Ala Asp

acaccaacct
tgecctoeget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactgtg
gttacgattc
aagctraacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtcggycdg
agecgtcgege
cagaccctrc
atrtccattig
tgcgcgaaca
atccagacct
cgttcatcac
atctgggetg

Leu Arg Asp

Leu Ala His

His Pro Gly
45

Gin Arg Ala

60
Ite

Ser Pro

Asp Glu Gin

Gin Ser
110
Asp

Cys

Phe Pro

125

Asp Asn val

140

Asn Asn Pro

bys Glu Tyr

Gly val Glu

rage 123

400

gttcgaacct
gacccgeatg
ctacggcecag
ccecgeaggea
atggaagaac
ggrccrgggce
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€aaggcgggg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcocg
gaacaaaaac

Thr
15
Arg

Ash
Ala

Asn Ile

Gin Arg

Gin Ala

val Ala
95
Phe Ala

Asn Leu

Tyr Met
His
160
Gln

GIn

val
175

Ile His

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



ser Ala Asn

195

Asn Arg Thr

210

Thr teu Glu

225
val

Gly Leu

Gly ala Glu

Leu Glu Arg
275
Glu Pro
290

ser

val

TYF Glu

305

Ile Ile Arg

GIn val Lys

Ser Ash Pro

355
Lys Tyr Asp
370
Asp Tyr
385

Pro

<210> 183
<211> 1200
<212> DNA

180
Gly Tyr

Asp Glu

val val

Leu
Tyr

Asp

2M026uslm5equencemListingg
1

Leu Asn
200
Gly Gly
215

Ala val

230

Leu
245
Gly

Arg

Thr
260
Arg Ala

Arg val

Gly Thr

ser
Ile
LyS
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
Asp Pro
295

Asp Phe

310

Ala Gly
325
ASp Pro
340
Asp Leu

Arg Ser

Thr Tyr

Asn
Arg
val
Thr

Glu

Tyr Ala

Thr Leu

Tyr Arg
360
Phe Ile
375

Glu Ala

390

<213> Artificial Seguence

<220>
<223> ERED

<400> 183

atgtctttcg
attaaaattg
cgegetacec
cgtgcacagce
ggtgggtacg
atcttectygg
tgggccgect
aatgtgtata
agcattacta
tcgategety
cagttcctyg
cgtgeacgtt
gtgggtttac
ggcattgtty
aaacgcctgg
9g999agggcy
attatccgtg
cctegeacec
ttagaagaag
gagggttaca

<210>
<211
<212>
<213>

<220>
<223> ERED

184
400
PRT

variant

ttaaggactt
ggaacacaca
atccgggcaa
gtccggggac
ataatgcgcec
ctattcatga
ttccggataa
tgaatgcggy
aagacgaaat
cgggtgcgga
atccgcacag
tractctgga
gtctgagtcc
ctcagtatgc
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
grctgecact
ccgactaccc

variant

€aagecgcag
gctggectcat
cattccgaac
aatgattatc
tggtyrttgg
ctgtcagtca
cctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggegtt
ctatgtectg
trtagtcgaa
gggcaccaac
cgcactgoge
cggccgettce
gaacaagtat
gacctacgaa

Artificial Sequence

ser
val
Gly
Gin
265
Lys
Ser
Ala
Leu
Ile
345
Ley
Thr

val

185
Gin

Phe Leu

Ite Glu
Ala
235
Glu

ASp

val
250
Tyr Ala

Arg Leu

Leu val
Ser
315
Arg Pro
330

Gly

TVYr

Tyr

Glu Glu

Met Ser

Asp Leu
395

gcactgcgeg
cgcgeggtaa
aaggagtggg
acggagggtra
tcagacgaac
Lttgcgiggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagr
gcggtggttg
ttcaactcta
ggtgagctgg
ccacgcgtga
gattttgett
cctgaagttyg
tttatttcaa
gaccgtrcta
gaagccgtag

Pro His
205

Arg

Asp
Asn Ala
220

Ile Gly Pro

Asn Ser Met

val Leu
270
val

Tyr

Phe
285
Gly

Ala
Glu Glu
300
Tle

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg

Gly Leu
365
Ala Glu
380

Gly

Gly

Trp Asn

acaccaacct
tgeetceeget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactgtyg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggetce
atgccatcgg
tgtcgggcegy
agcgtegege
cagacgecttt
attccatttyg
tgcgegaaca
atccagacct
cgttcgaaac
atctgggctg

Page 124

ser Asn

Arg Phe

Glu Lys
240
Ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335
phe 1le

Led Asn

Tyr Thr

Lys Asn
400

gttcgaacct
gacccgcatg
ctacggccag
ccegeaggea
atggaagaac
ggtcctgggc
tgccteccgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
Caagycgygag
cctggttgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgeyg
gaacaaaaac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
860
960
1020
1080
1140
1200



<400> 184
Met Ser Phe
1
Leu

Phe Glu

val Met Pro
35
Asn Lys
50

Gly

Pro
Pro Thr
65

Gly

Gly Tyr

Giu Trp Lys

val GIn
115
ASD

Trp
Ala Arg
130
Asn Ala
145

Ser

Gly

Ile Thr

Ala Ala Lys

ser Ala Asn

195

Asn Arg Thr

210
Thr Leu Glu
225

val Gly Leu

Gly Ala Gy

Ley Glu Arg
275
Glu Pro
290

Ser

val

Tyr Glu
305

Ile Ile Arg

Gln val Lys

ser Pro
355

ASp

Asn
Lys Tyr
370
Tyr

Asp Pro

385

<210> 185
<211> 1200
<212> DNA

val Lys

Pro Ile
20
Pro Leu

Glu Trp

Met Ile

Asp Asn

Asn Ile
100
Leu Trp

Gly Leu

Gin Glu

ASp
Lys
Thr
Ala
ITe
Ala
Phe
val
Arg
Glu

2_026Usl_Sequence_Listing

Phe Lys

Ite Gly
Met
40
val

ATg

Ala
55
Thr Glu

Pro Gly

Leu Ala

Leu Gly
120
Tyr Asp
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Glu
Tte
Leu
Tyr

ASp

ITe Lys

Ala Ala

ASN
200
Gly

Leu

Gly
215

Ala val

230

Arg Leu
245
Thr Gly
260
Arg Ala

Arg val

Gly Thr

Ser
Ile
Lys
Thr

Asn

Pro Tyr

val Ala

Ala Gly
280
Asp Ala
295

Asp Phe

310

Ala Gly
325
ASp Pro
340
Asp Leu

Arg Ser

Thr Tyr

Asn
Arg
val
Thr

Glu

Tyr Ala

Thr Leu

Tyr Arg
360
Phe Glu
375

Glu Atla

390

<213> artificial Sequence

<220>
<223> ERED

<400> 185
atgrctticg
attaaaattg
cgecgctacce
cgtgcacagce
ggtgggtracg
atcttcctgg

variant

ttaaggactt
ggaacacaca
atccgggcaa
gtccggggac
ataacgcgece
ctattcatga

caagccgeag
gctggcteat
cattccgaac
aatgattatc
tggtgritgg
ctgtcagica

Pro Gln Ala
10
Thr

Asn Gln

25
Arg

Ala Thr

Tyr Tyr Gly
Phe
75

Ser

Gly Thr

val Trp
90
ITe His
105

Trp

ASD

Ala Ala

Ser Ala Ser
Ala
155

val

LYS Lys

Gln Tyr
170
Gly Ala
185
Gln

ASp

Phe Leu

Ser Ile Glu
Ala
235

Phe

val Asp

va'l
250
Tyr

Gly
Glin Ala
265
Lys

Arg Leu

Phe Leu val

Ala ser
315

Pro

Tyr
Leu Arg
330
Ile Gly
345
Leu

Tyr

Gilu Glu

Thr Met Ser

val Leu

395

Asp

gcactgegeg
cgcgeggtaa
aaggagtggg
acggagggta
tcagacgaac

tttgegtgag

Leu Arg Asp
His
30

Gly

Leu Ala

His Pro

45

Gin Arg Ala

60
Ile

Ser Pro

Asp Glu Gln

Gin ser
110
ASp

Ccys
Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

Asp Pro

205

Asn Arg Ala

220

Ile Gly Pro

Asn Ser Met

val Leu
270

val

Tyr

Phe
285
Gly

Ala
Glu Glu
300
Ile

Trp Lys

val val

Phe
350
PO

Gly Arg
Leu
365
Glu

Gly

Ala
380
Gly

Gly

Trp Asn

acaccaacct
tgcctecget
ctgcggttia
cgttcatcag
aggttgccga
tgcaactgtyg

page 125

Thr
15
Arg

Asn
Ala
Asn Tle
Gin Arg
Ala

80
Ala

Gln

val
95
rhe Ala

Asn Leu

Tyr Met
His
160
GIn

Glin

val
175
Ile His

ser Asn

Arg pPhe

Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335

Phe Ile

Leu Asn

Tyr Thr

Asn
400

Lys

gttcgaacct
gacccgcatg
ctacggcceag
cccgeaggea
atggaagaac
ggtcctggge

60
120
180
240
300
360



tgggcegect
aatgtgtata
agcattacta
tcgatcgetyg
cagttcctgg
cgtgeacgtt
gtgggtttac
ggcattgttyg
aaacgcctgg
§999agg9cg
attatccgtg
cctegeacece
ttagaagaag
gagggttaca

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

<220>

<223>
<400>

Met
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Asn
145
Ser
Ala
Ser
ASN
Thr
225
val
Gly
l.eu
val
Tyr
305
Ile

Gin

Sar
Phe
Met
Asn
50

Gly
Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
Ser
Ile

val

186
400
PRT
Artificial Sequence

Phe
Glu
Pro
35

Lys
Thr
Tyr
Lys
Gln
115
Asp
Glu
Thr
Lys
Asn
195
Thr
Glu
Leu
Glu
Arg
275
Pro
Glu
Arg

Lys

val
Pro
20

Pro
Glu
Met
Asp
Asn
100
Leu
Gly
Gin
LyS
Asn
180
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala

ASp

ttccggataa
tgaatgcgga
aagacgaaat
cgggtrgegga
atccgeacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgtttgttca
aatactcaga
ccggeaacta
tgatcggeta
gtcrgecact
ccgactaccc

ERED variant
186

Lys
5
Ile
Leu
Trp
Ile
Asn
85
Ile
Trp
Leu
Glu
ASp
165
Ser
Tyr
Glu
val
Leu
245
Gly
ala
val
Thr
Gly

325
Pro

ASp
Lys
Thr
Ala
Ile
70

Ala
Phe
val
Arg
Glu

150
Glu

Leu
Tyr
AsSp
230
Ser
Tle
Lys
Thr
Asn
310
Asn

Arg

Phe
ile
Arg
Ala
55

Thr
Pro
Leu
teu
Tyr
135
Lys
Ile
Ala
lLeu
Gly
215
Ala
Pro
val
Ala
ASD
295
Asp
Tyr
Thr

2.026Us1_Sequence_Listing
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggrggtig
ttcaactcta
ggtgagctgg
ccacgegtga
gattttgctt
cctgaagttg
tttatttcaa
gaccgttcta

cctggcgegt
acaggaggaa
tagacaatat
cggcgtggaa
caacaaccgce
agtcgttgac
gtacggcgtt
ctatgtectg
tttagtcgaa
gggcaccaac
cgcactgeac
cggccgette
gaacgagtat
gacctacgaa gaagccgtag

Lys
Gly
Met
val
Glu
Gly
Ala
Gly
120
Asp
Ala
LysS
Ala
ASh
200
Gly
val
Tyr
Ala
Gly
280
Pro
Phe
Ala

Leu

Pro
Asn
25

Arg
Tyr
Gly
val
Ile
105
Trp
Ser
LYS
GIn
Gly
185
Gin
ser
val
Gly
Glin
265
Lys
Phe
Ala
Leu

Ile

Gln
Thr
Ala
Tyr
Thr
Trp
a0

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
Ile
Asp
val
250
TVYF
Arg
Lau
Tyr
His
330
Gly

Ala
GIn
Thr
Gly
Phe
75

ser
Asp
Ala
Ser
Ala
155
val
AsSp
Leuy
Glu
Ala
235
Phe
Ala
Leu
val
Ser
315
Pro

Tyr

gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccatcgg
tgtcgggcgg
agcgtegeyc
cagacccttt
attccatttg
tgcgcgaaca
atccagacct
cgttcaaaac
atctgggcetyg

Leu
l.eu
His
GIn
60

Ile
ASp
Cys
Phe
Asp
140
AST
Lys
Gly
Asp
Asn
220
Ile
Asn
Tyr
Ala
Glu
300
Ile
Glu

Gly

Page 126

Arg
Ala
Pro
45

Arg
Ser
Glu
Gln
Pro
125
Asn
ASQh
Glu
val
Pro
205
Arg
Gly
Ser
va'l
Phe
285
Gly
Trp
val

Arg

AsSp
His
30

Gly
Ala
Pro
Gln
Ser
110
Asp
val
Pro
TYr
Glu
190
H1s
Ala
Pro
Met
Leu
270
val
Glu
Lys
val

rhe

tgectecgat
tcegeaacat
agctaagaac
tetgtrtaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
caaggcgagg
cctggttgag
gaaaggtccg
agttaaggac
ggrtraccgc
catgagcgcg
gaacaaaaac

Thr
15

Arg
Asn
Glin
Gin
val
Phe
Asnh
Tyr
Glin
val
175
Ile
Ser
AT
Glu
Ser
255
Gly
His
Gly
Gly
Arg

335
phe

Asn
Ala
Iie
Arg
Ala
Ala
Ala
Leu
Met
His

160
Glin

Asn
Phe
LYS
240
Gly
Glu
Leu
Glu
Pro
320
Glu

Ile

420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200



340

2_026uUsl _Sequence_Listing
345 3

50

Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro Leu Asn

355

Glu Tyr Asp Arg Ser Thr P
370

360
375

385 395

<210> 187

<211> 1200

<212> DNA

<213> Artificial Sequence

<220>

<223> ERED variant

<400> 187

atgtcttteg ttaaggactt caagccgcag gcactgegeg

attaaaattg ggaacacaca gctggctcat cgcgeggtaa

cgcgctaccc atccgggcaa cattccgaac aaggagtggg

cgtgcacagc gtccggggac aatgattatc acggagggta

ggtgggtacg ataacgcgec tggtgtttgg tcagacgaac

atcttecctgg ctatteatga ctgtcagtca titgcgtggag

tgggccgect ttecggataa cctggcgegt gatgggttac

aatgtgtata tgaatdcgga acaggaggaa aaagcgaaaa

agcattacta aagacgaaat taaacaatat gtcaaagaat

tcgatcgctyg cgggtgcgga cggcgtggaa attcactcag

cagtrtcctgg atccgcacag caacaaccge accgatgagt

cgtgcacgtt ttactctgga agtcgttgac geggrggrtg

gtgggtttac gtctgagtce gtacggcgtt gaaaactcta

ggcattgttg ctcagtatge ctatgtcctg ggtgagetgg

aaacgcctgg cgtttgttca tttagtcgaa ccacgegtga

ggggagggcg aatactcaga gggcaccaac gattttgett

attatccgtg ccggcaacta cgcactgcac cctgaagttg

cctcgeacce tgatcggcta cggecgetic tttatitcaa

ttagaagaag gtcrgccact gaacaagtat gaccgttcta

gagggttaca ccgactaccc gacctacgaa gaagccgtag

<210> 188

<211> 400

<212> PRT

<213> Artificial Sequence

<220>

<223> ERED variant

<400> 188

get Ser phe val Lys Asp Phe Lys Pro Gén Ala

5 1
Leu Phe Glu Pro ITe Lys Ile Gly %gn Thr Gin
20
val Met Pro Pro Leu Thr Arg Mgt Arg Ala Thr
35 4

Pro égn Lys Glu Trp Ala Aga val Tyr Tyr Gly
5

pro Gly Thr Met ITe Ile Thr Glu Gly Thr Phe

65 70 75

Gly Gly Tyr Asp gsn Ala Pro Gly val Tgp ser

5 9
Glu Trp Lys Asn Ile Phe Leu Ala Ile His Asp
100 105
Trp val GIn Leu Trp val Leu Gly Trp Ala Ala
115 120
Ala Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135
Asn Ala Glu GTn 6¢lu Glu Lys Ala Lys Lys Ala

365
380

Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
390

acaccaaccyt
tgecerecget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggita
atgggggctc
atgccatcgg
tgtcgggeag
agcgtegege
cagaccctic
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggcty

Leu Arg Asp

Lteu Ala His

His Pro
45
Arg

Gly

Gln Ala

Ile Ser Pro

Asp Glu Gin

Gin Ser
116
Asp

Cys

Phe Pro

125

Asp Asn val

140
Asn

Asn Pro

rage 127

he Lys Thr Met ser Ala Glu Gly Tyr Thr

400

gttcgaacct
gacccgeatg
ctacggccag
ccegeaggea
atggaagaac
ggtcctggge
tgccteegat
tcecgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagadaaa
cgcggaaacy
caaggcedggg
tctggrtgag
gaaaggtccg
agttaaggac
ggtttaccgce
catgagcgeg
gaacaaaaac

Thr
15
Arg

Asn
Ala
Asn Ile
GIn Arg
Gln Ala
val Ala
Phe Ala
Asn Leu
Tyr Met

Gln His

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



2.026Us1 _Sequence_Listing

Lys
Gly
ASD
Asn
220
Ile
Asn
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly
Ala

380
Gly

Glu
val
Pro
205
Arg
Gly
Ser
val
pPhe
285
Gly
Trp
val
Arg
Leu
365
Glu

Trp

TYr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Ghu
Lys
va'
Phe
350
Pro
Gly

Asn

val
175
Ile
Ser
Arg
Glu
Ser

255
Gly

Gly
Gly
Arg
335
phe
Leu
Tyr

Lys

160
GIn

His
Asn
Phe
Lys
240
Gly
Glu
Leu
Glu
Pro

320
Glu

Asn
Thr

ASN
400

145 150 155
ser Ile Thr Lys Asp Glu Ile Lys GlIn Tyr val
165 170
ATa Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp
180 185
Ser Ala Asn Gly Tyr Leu Leu Asn GIn Phe Leu
195 200
Asn Arg Thr Asp Glu Tyr Gly Gly Ser Ile Glu
210 215
Thr Leu Glu val val Asp Ala val val asp Ala
225 230 235
val Gly Leu Arg Leu Ser Pro Tyr Gly val Glu
245 250
Gly Ala Glu Thr Gly ITe val Ala GIn Tyr Ala
260 265
Leu GTu Arg Arg Ala Lys Ala Gly Lys Arg Leu
275 280
val Glu Pro Arg val Thr Asp Pro Ser teu val
290 2595
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser
305 310 315
ITe Ile arg Ala Gly Asn Tyr Ala Leu His Pro
325 330
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu
355 360
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser
370 375
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu
385 390 395
<210> 189
<211> 1200
<212> DNA
<213> Artificial Sequence
<220>
<223> chimera of WT OYEs
<400> 189
atgtctttcg ttaaggactt caagecgcag gcactgggeg
attaaaattg ggaacacaca gctggctcat cgcgeggtaa
cgcgctacce atccgggeaa cattccgaac aaggagtgoy
cgtgcacage gtccggggac aatgattatc acggagggty
ggtgggtacyg ataacgcgcec tggtatttgg tcagaagaac
atcttcaagg ctattcatga aaataagtca tttgegtygg
tgggectcect ttccggatgt getggegegt gatgggttac
cgtgtgtata tgaatgcgga acaggaggaa aaagcgaaaa
agcartacta aagacgaaat taaacaatat gtcaaagaat
tcgatcgetg cgggtgegga cgacgtggaa attcactcag
cagttcctgg atccgcacag caacaaacgc accgatgagt
cgtgcacgtt ttactctgga agtcgttgac gcggtggttg
gtgggtttac gtctgagtcc gtacggegti ttcaactcta
ggcattgttyg ctcagtatge ctatgtcctg ggtgaggtygg
aaacgcctgg cgtttgttca titagtcgaa ccacgcgtga
ggggagggcyg aatactcaga gggcaccaac gattttgett
attatccgtg ccggcaacta cgcactgeac cctgaagitg
cctcgcacce tgatcggeta cggecgettc tttatttcaa
ttagaagaag gtctgccact gaacaagtat gaccgttcta
gagggttaca ccgactaccc gacctacgaa gaagecgtag
<210> 180
<211> 400
<Z212> PRT

<213> ArtiTicial Sequence

acaccaacct
tgcetecget
ctgcggttta
cgttcectag
agattaaaga
tgcaactgtg
gttacgattg
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccategg
tgtcgggegy
agggtcgege
caaacccttt
attccatttg
tgcgcgaaca
atccagacct
cgttctacac
atctgggetg

Page 128

gttcaaacct
gacccgcatg
ctacggccag
cccgcagrea
atggacgaaa
gagcctgggc
tgcctocgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacy
caaggcggag
tctgactgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagcgeyg
gaacaaaaac

60
120
180
240
3060
360
420
480
540
600
660
720
780
840
500
960
1020
1080
1140
1200



2.026uUsl, Seguence iisting
<220>
<223> chimera of WT OYEs

<400> 190
Met ser pPhe val %ys Asp Phe Lys Pro ng Ala Leu Gly Asp igr Asn
1 1
Leu Phe Lys ;ro Tle Lys Ile Gly ggn Thr Gin Leu Ala ggs Arg Ala
0
val Met ggo Pro Leu Thr Arg Mgt Arg Ala Thr His Zgo Gly Asn Ile
4
pPro Asn Lys Glu Frp Ala gga val Tyr Tyr Gly Gln Arg Ala GIn Arg
50 60
Pro Gly Thr Met Ile Ile Thr Glu Gly Ala Phe Pro Ser Pro Gln Ser
65 70 75 80
Gly Gly Tyr Asp ggn Ala Pro Gly Ile ggp Ser Glu Glu Gin gge LYS
Glu Trp Thr Lys Ile Phe Lys Ala ITe His Glu Asn Lys Ser Phe Ala
100 105 110
Trp val Gln Leu Trp Ser Leu Gly Trp Ala Ser Phe Pro Asp val Leu
115 120 125
Ala Arg Asp Gly Leu Arg Tyr Asp Cys Ala Ser Asp Arg val Tyr Met
130 135 140
asn Ala Glu Gin GTu Glu Lys Ala Lys Lys Ala Asn Asn Pro GIn His
145 150 155 160
ser I1e Thr Lys Asp Glu ITe Lys Gln Tyr val Lys Glu Tyr val Gln
165 170 175
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp Gly val Glu Ite His
180 185 190
Ser Ala Asn Gly Tyr Leu Leu Asn GIn Phe Leu Asp Pro His Ser Asn
195 200 205
Lys Arg Thr Asp Glu Tyr Gly Gly Ser ITe Glu Asn Arg Ala Arg Phe
210 215 220
Thr Leu Glu val val Asp Ala val val Asp Ala Ile Gly Pro Glu Lys
225 230 235 240
val Gly Leu Arg Leu Ser Pro Tyr Gly val Phe Asn Ser Met Ser Gly
245 250 255
Gly Ala Glu Thr &ly ITe val Ala GIn Tyr Ala Tyr val Leu Gly Glu
260 265 270
val clu Gly Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val His Leu
275 280 285
val Glu Pro Arg val Thr Asn Pro Phe Leu Thr Glu Gly Glu Gly Glu
290 295 300
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys Gly Pro
305 310 315 320
Ile Tle Arg Ala Gly Asn Tyr Ala Leu His Pro Glu val val Arg Glu
325 330 335
Gln val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe Phe Ile
340 345 350
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro Leu Asn
355 360 365
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser Ala Glu Gly Tyr Thr
370 375 380G
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Asnh
385 390 395 400

<210> 191
<211> 1200
<212> DNA
<213> Artificial Sequence

<220>
<223> chimera of WT OYES

<400> 191

atgcctttcg ttaagggett cgagecgatt tcactgegeg acaccaacct gttcgaacct 60

attaaaattg ggaacacaca gctggctcat cgcgcggtaa tgcctccget gacccgeatg 120

cgegctacce atccgggcaa cattccgaac aaggagtggg ctgcggttta ctacggcecag 180
rPage 129



cgtgcacagc
ggtgggtacg
atcttcaagg
tgggccgect
aatgtgtata
agcattacta
tcgatcgetg
cagttcetgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgectgg
99994g949cg
attatccgtyg
cctegcaccc
tragaagaag
gagggttaca

<210> 192
<211> 400
<212> PRT

gtccggggac
atraacgcgcc
ctattcatga
ttcecggatac
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatygce
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgecact
ccgactaccc

2_026Us]1_Sseguence_Listing

actgattatc
tggtatttgg
aaataagtca
gcrggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggcgtt
ctatgtccty
tttagtcgaa
gggcaccaac
cgcactacac
cggeegettc
gaacaagtat
gacctacgaa

acggadggta
tcagaagaac
tttgtgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
geggtggttyg
ttcaactcta
ggtgagctrgy
ccacgcgtga
gattttgctt
cctgaagtig
tttatttcaa
gaccgttcta
gaagccgtag

cgttcectag
agattaaaga
tgcaactgtyg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggctc
atgccategy
tgtcgggegg
agegtegegc
cagacccttc
attccatttg
tgcgcgaaca
atccagatct
tgttctacac
atctgggcetg

ccecgcagtca
atggacgaaa
ggrcctggge
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
€aagagcgggag
tctggttgag
gaaaggtccg
agttaaggac
gutttaccge
catgagcgcg
gaacaaaaac

<213> Artificial Ssequence

<220>

<223> chimera of WT OYEs

<400> 192
Met Pro Phe
1

iLeuy Phe Glu
Met Pro
35
LYyS

val
Pro Asn
50
Pro Gly Thr
65
Gly

Gly Tyr

Glu Trp Thr
Gin
115

ASp

Trp val

Ala Ar

9
130
Asn Ala Glu
145
Ser

Ile Thr

Ala Ala Lys

ser Ala Asn
195
Arg Thr
210

Leu

ASn

Thr Glu
225

val Gly Leu

Gly Ala Glu

Leu Glu Arg
275
Glu Pro
290

Ser

val

Tyr Glu

305

val Lys
5

Pro Ile
20
Pro Leu

Glu Trp

Leu Ile

Asn
85
Ile

Asp

Lys
100
Leu Trp

Gly Leu

Gin Glu

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Arg Leu
245
Thr Gly
260
Arg Ala

Arg val

Gly Thr

Gly
LyS
Thr
Ala
Ile
70

Ala
Phe
val
Arg
Giu
150
Glu
Ile
Leu
Tyr
ASD
230
Ser
Tle
Lys
Thr

Asn
310

Phe
Tle
Arg
Ala
55

Thr
Pro
Lys
Leu
Tyr
135
LyS
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
Asp

295
ASp

Glu
Gly
Met
val
Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Pro

Phe

Pro
Asn
25

Arg
Tyr
Gly
Tie
Ile
105
Trp
Ser
Lys
Gin
Gly
185
Gln
Ser
val
Gly
Gln
265
LYyS
ser

Ala

Ile
10
Thr

ser
Gln
Ala Thr
Tyr Gly
Phe

75
Ser

Thr

Trp
90
His Glu

Ala Ala

Ala ser

Ala
155
val

Lys

Tyr
179
Ala Asp

Phe Leu

Ile Glu

Ala
235
Phe

ASp

val
250
Tyr Ala

Arg Leu

Leuy val

ser
313

TYF

Leu Arg

Leu Ala

His Pro
45
GIn Arg
60
Pro Sser

Glu Glu

Asn Lys

Phe Pro
125
ASp Asn
140
AsSn Asn

Lys Glu

Gly val

Pro
205
Arg

ASD

Asn
220
f'te Gly

Asn Ser

Tyr val
Phe
285
Gly

Ala

Glu
300

Ile Trp

page 130

ASp
His
Gly
Ala
Pro
Gin
Ser
110
ASD
val
Pro
TYr
GTu
190
His
Ala
Pro
Met
Leu
270
val
Glu

Lys

Thr
15

Arg
Asn
Gln
Gin
Ile
95

Phe
Thr
Tyr
GIn
val
1758
Ile
Ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly

Asn
Ala
Ile
Arg
Ser
80

Lys
val
Leu
Met
His
160
GlIn

Asn
Phe
Lys
240
Gly
Glu
Leu
Glu

Pro
320

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1030
1140
1200



2..026Us51 _Sequence_Listing

Ile Ile Arg Ala ggg Asn Tyr Ala Leu g;a Pro Glu val val
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe
340 345 350
Ser Asn Pro Asp beu val Tyr Arg Leu Glu Glu Gly Leu Pro
355 360 365
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser Ala Glu Gly
370 375 380
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn
385 390 385
<210> 193
<211> 1200
<212> DNA
<213> Artificial Seguence
<220>
<223> chimera of WT QYEs
<400> 193
atgecttteg ttaaggogcett cgagecgatt tcactgegeg acaccaacct
attaaaattyg ggaacacaca gctggctcat cgcgcggtaa tgcctccget
cgcegetctge atccgggeaa cattccgaac aaggagtggg ctgoggitta
cgtgcacagc gtccggggac aatgattatc acggagggta cgttcatcag
ggtgggtacg ataacgcgcec tggtatttgg tcagacgaac aggttgccga
atcttcctgg ctattcatga ctgtcagtca tttgogtyggy tgcaactgtyg
tgggeccgect ttccggatgt gctggcgegt gatgggttac gttacgatic
aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa aagctaacaa
agcattacta aagacgaaat taaacaatat gtcaaagaat atgttcaggc
tcgatcgetg cgggtgegga cggegtggaa attcacicag ccaacggrta
cagttcctgyg atccgcacag caacaaccgc accgatgagt atgggggctc
cgtgcacgtt ttactctgga agtcgttgac gcggtggttg atgccatcgg
gtgggtttac gtctgagtcc gtacggegtt ticaactcta tgtegggcgg
ggcattattg ctcagtatag ctatgtcctg ggtgagetgg agaaacgoyc
aaacgcctgyg cgtttgttea tttagtcgaa ccacgcgltga cagacccttce
ggggaggacy aatactcaga gggcaccaac gattttgett attccatttg
attatccgtg ccggcaacta cgcactgcac cctgaagttg tgcgcgaaca
cctcgeaccee tgatcggota cggocgetic tttatttcaa atccagacct
ttagaagaag gtctgccact gaacaagtat gaccgttcta cgtitctacac
gagggttaca ccgactaccc gacctracgaa gaagccgtag atctgggoty
<210> 194
<211> 400
<212> PRT
<213> Artificial Seguence
<220>
<223> chimera of WT OYEs
<400> 194
ﬁet Pro pPhe val %ys Gly Phe Glu Pro %&e ser Leu Arg Asp
Leu Phe Glu Pro Ile Lys Ile Gly Asn Thr Gin Leu Ala His
20 25 30
val Met Pro Pro Leu Thr Arg Met Arg Ala Leu His Pro Gly
35 40 45
Pro Asn Lys Glu Trp Ala ASan val Tyr Tyr Gly g(])n Arg Ala
50
Ego Gly Thr Met Ile %ée Thr GTu Gly Thr ige Ile Ser Pro
Gly Gly Tyr Asp Asn Ala Pro Gly Ile Trp Ser Asp Glu GIn
85 80
Glu Trp Lys Asn Ile Phe Leu Ala ITe His Asp Cys Gin Ser
100 105 110
Trp val Gln teu Trp val Leu Gly Trp ATa Ala Phe Pro Asp
115 120 125

Page 131

Arg Glu
335

Phe TIle

Lew Asn
Tyr Thr

Asn
400

Lys

gttcgaacct
gacccgcatg
ctacggccag
cccgeaggea
atggaagaac
ggrcetgggc
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aatigaaaat
cccagaaaaa
cgeggaaccey
caaggcaggyg
tctggttgag
gaaaggtccyg
agttaaggac
ggtttaccgc
catgagcgeg
gaacaaaaac

Thr
15
Arg

AsSn
Ala
Asn Ile
Gin Arg
Ala

80
Ala

cin
val
Phe Ala

val Leu

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



Ala
AsSn
145
Ser
Ala
ser
Asn
Thr
225
val
Gly
Leu
val
Tyr
305
Ile
Gln
Ser
Lys

ASp
385

Arg
130
Alta
Ie
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
Ser
Ile
val
Ash
TYF

370
Tyr

Asp
Glu
Thr
LyS
Asn
195
Thr
Glu
Leu
Glu
Lys
275
Pro
Glu
Arg
Lys
Pro
355
ASp

Pro

Gly
G1n
LyS
AsSn
180
Gly
Asp
val
Arg
Pro
260
Arg
Arg
Gly
Ala
Asp
340
ASD
Arg

Thr

Leu
Glu
ASD
165
ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Ley
Ser

Tyr

Arg
Glu
150
Glu
Ile
Leu
Tyr
ASD
230
Ser
Ile
Lys
Thr
Asn
310
Asn
Arg
val
Thr

Glu
390

Tyr
135
Lys
Ile
Ala
leu
Gly
215
Ala
Bro
Ile
Ala
Asp
295
Asp
Tyr
Thr
Tyr
Phe

375
Glu

2_026Us]_sequence.Listing

Asp
Ala
Lys
Ala
AsSh
200
Gly
val
Tyr
Ala
Gly
280
Pro
Phe
Ala
Leu
Arg
360
Tyr

Ala

Ser
Lvys
Gln
Gly
185
Gin
ser
val
Gly
Glin
265
LYS
Ser
Ala
Leu
Ile
345
Leu

Thr

val

Ala
LYS
Tyr
170
Ala
Phe
Ile
ASp
val
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu
Met

ASp

ser
Ala
155
val

Asp
Leu
Glu
Ala
235
Phe
ser
Leu
val

ser
315
Pro
Tyr
Glu
Ser

Leu
395

ASp
140
Asn
LYS
Gly
ASD
AsSn
220
Ile
AsSn
Tyr
Ala
GIu
200
Tle
Glu
Gly
Gly
Ala

380
Gly

Asn
Asn
Giu
val
Pro
205
Arg
Gly
ser
val
Phe
285
Gly
Trp
val
Arg
Leu
365
Glu

Trp

val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
LYS
val
Phe
350
Pro
Gly

Asn

Tyr
Glin
val
175
Ile
ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Ley
Tyr

Lys

Met
His
160
Gin

Asn
Phe
Lys
240
Gly
Glu
Leu
Glu
Pro
320
Glu
Ile
Asn
Thr

Asn
400

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

<220>
<223>

<400> 195

atgcctttcg
attaaaattg
cgcgetacce
cgtgcacagc
ggtgggtacg
atcttcaagg
tgggecgect
aatgtgtata
agcattacta
tcgatcgetg
cagttecctyg
cgtgcacgtt
gtgggtttac
ggcattattg
aaacgcctyyg
9999a999cg
attatccgtg
cctecgcaccc
ttagaaaaag
gagggttaca

195
1200
DNA

<210> 196

ttaagggett
ggaacacaca
atccgggceaa
gtccggggac
ataacgcgcec
ctattcatga
ttccggatac
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgceacag
ttactctgga
grctgagtcc
ctcagtatag
cgtttgtica
aatactcaga
ccggcaacta
tgatcggeta
gtctgecact
tcgactacce

Artificial Sequence

chimera of WT OYEs

cgagccgatt
gctggetcat
cattccgaac
aatgattatc
tggtatttgg
aaataagtca
gctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaacgc
agtcgttgac
gtacggcact
ctatgtcctg
tttagtcgaa
gggcaccaac
cgcactgcac
cggccgettc
gaacaagtat
gacctacgaa

tcactgcgcey
cgcgeggtaa
a4aggagtggg
acggagggta
tcagaagaac
tttgegtygg
gatgggttac
aaagcgaaada
gtcaaagaat
attcactcag
accgatgagt
gcgctgattyg
ttcaactcta
ggtgagctgg
ccacgcgtga
gattttgctt
cctgaagttg
tttatttcaa
gaccgtgata
gaagccttaa

acaccaacct
tgcctecget
ctgeggttta
cgttcatcag
agattaaaga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtia
atgggggcac
agaccatcgg
tgtcgggcgg
agaaacgcge
cagaccctic
attccatttyg
tgcgcgaaca
atccagacct
cgttctacaa
aactgggcty

rPage 132

gttcgaacct
gacccgeaty
ctacggecag
ccegeaggea
atggacgaaa
ggcccigggce
tgcctocgat
tcegeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaacgc
cgcggaaccg
€aaggcgggg
tctggttgag
gaaaggtccyg
agttaaggac
ggttgaccgc
aatgagcgeg
ggacaaaaac

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



<211>
<212>
<213>

<220>

<223>
<400>

Met
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Ash
145
Ser
Ala
Ser
LYS
Thr
225
val
Gly
Leu
val
TYF
305
Ile
Gln
sSer
Lys

ASP
385

Pro
Phe
Metf
Asn
50

Gly
Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Arg
210
Ley
Gly
Ala
Glu
Glu
290
Ser
Ile
va'l
ASH
Tvr

370
TYr

400
PRT .
Artificial Sequence

Phe
Glu
Pro
35

Lys
Thr
Tyr
Thr
Gin
115
ASD
Glu
Thr
LysS
Asn
195
Thr
Glu
Leu
Glu
LysS
275
Pro
Gy
Arg
Lys
Pro
355
Asp

Pro

<210> 197
<211> 1200
<212> DNA
<213> Artificial Sequence

<220>
<223> chimera of WT OYEs

val
Pro
20

Pro
Glu
Met
AsSp
Lys
100
Leu
Gly
Glin
Lys
Asnh
180
Gly
Asp
val
Arg
Pro
260
Arg
Arg
Gly
Ala
Asp
340
ASD
Arg

Thr

chimera of WT

186

LYS
5
Ile
Leu
Trp
Ile
Asn
85
Ile
Trp
Leu
Glu
AsSp
165
sep
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
L.eu
Asp

Tyr

OYES

Gly
Lys
Thr
Ala
Ile
70

Ala
Phe
Ala
Arg
Glu
150
Glu
Ile
Leu
Tyr
Asp
230
Ser
Ile
Lys
Thr
Asn
310
Asn
Arg
val
Thr

Glu
390

Phe
Ile
Arg
Ala
55

Thr
Pro
Lys
Leu
Tyr
135
Lys
Ile
Ala
Leu
Gly
215
Ala
Pro
ITe
Ala
ASp
295
Asp
Tyr
Thr
Asp
Phe

375
Glu

2_026uUsl_seguence_Listing

Glu
Gly
Met
40

val
Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
Asn
200
Gly
Leu
Tyr
Ala
Gly
280
Pro
Phe
Ala
Leu
Ar

360
Tyr

Ala

Pro
AsSh
25

Arg
Tyr
Gly
Ite
Ile
105
Trp
Ser
Lys
Gln
Gly
185
GlIn
Thr
Tie
Gly
Gln
265
Lys
Saer
Ala
l.eu

Ile
345

g Leu

LYS

L.eu

Ile
Thr
Ala
TYP
Thr
Trp
90

His
Ala
Ala
LYS
Tyr
170
Ala
Phe
Ile
Glu
Thr
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu
Met

Lys

ser
Gln
Thr
Gly
Phe
75

ser
Glu
Ala
ser
Ala
155
val
Asp
Leu
Glu
Thr
235
Phe
ser
leu
val
Ser
315
Pro
Tyr
Lys
ser

Leu
395

Leu
Leu
His
Gln
Ile
Glu
Asn
phe
AsSp
140
Asn
Lys
aly
Asp
Asn
220
Ile
Asn
TYP
Ala
Gilu
300
Tle
Glu
Gly
Gly
Ala

380
Gly

pPage 133

Arg
Ala
Pro
45

Arg
Ser
Glu
Lys
Pro
125
Asn
Asn
Glu
val
Pro
205
Arg
Gly
ser
val
Phe
285
Gly
Trp
val
Arg
Ley
365
Glu

rp

ASD
His
30

Gly
Ala
Pro
G1n
ser
110
ASp
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
Lys
val
Phe
350
Pro
Gly

ASp

Thr
15

Arg
Asn
GIn
Gin
ITe
Phe
Thr
Tyr
Gin
val
175
Ile
ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
Tyr

Lys

Asn
Ala
Ile
Arg
Ala
80

Lys
Ala
Leu
Met
His
160
Glin
His
Asn
Phe
Arg
240
Gly
Glu

Leu

Pro
320
Glu
Ile
AsSn
Ile

Asn
400



<400> 197

atgccttteg
attaaaattg
cgegetacce
cgtgcacagc
ggtgggtacg
atcttcctgg
tgggccgect
aatgtgtata
agcattacta
tegategety
cagttcctgg
cgtgecacgtt
gtgggtttac
ggcattgttyg
aaacgectgg
99ggagggcy
attatccgtg
cctegeaccec
ttagaaaaag
dagggttaca

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

<220>
<223>

<400>

198
400
PRT

198

MetT
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Asnh
145
Ser
Ala
ser
Ash
Thr
225
val
Gly

Leu

Pro Ph

Phe Ly

Pr
35
Ly

Th

Met

Asn
50
Gly

Gly Ty

Ly
Gl

11
AS

Trp
val

Arg
130
Ala GI1

Ile Tth

Ala Ly
AS
19
Th

Ala

Arg
210
Leu G

Gly Le

Ala Gl

Glu Ar

27

a
5
0
s
r
r
s

n
5

p
u
r
s
n
>
r
u

u

u

g
5

ttaaggactt
ggaacaacga
atccgggcaa
gtccggggac
ataacgcgcec
ctattcatga
ttccggatgt
tgaatgcgga
aagacgaaat
<gggrgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagratgc
cgtttgttca
aatacaacgg
ccggcaactt
tgatcggeta
gtctgccact
tcgactaccc

2_026uUsl_sequence_Listing

caagccgeag
gctgctgeat
cattccgaac
aatgattatc
tggtatttgg
aaataagtca
gctggcgegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggcgtt
ctatgtcctyg
tttagtcgaa
gggcagcaac
cgcactgcac
cggcegettc
gaacaagtat
gacctacgaa

Artificial Seguence

chimera of Wt OYEs

gcactgggeg
cgcgeggtaa
aaggagtggyg
acggagggta
tcagacgaac
Tttgtgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggrggttg
ttcaactcta
ggtgagctgg
ccacgcgtga
aaatttgctt
cctgaagttg
tttatttcaa
gaccgrgata
gaagccttaa

acaccaacct
tgcctecget
ctgcggttta
cgttcatcag
aggttgcega
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtta
atgggggctc
atgccatcgg
Tgtcgggcgg
agcgtcgegce
caaacccrtt
attccatttg
tgcgcegaaga
atccagacct
cgtrctacaa
aactgggcty

gttcaaacct
gacccgeatg
ctacggccag
cccgeaggea
atggaagaac
ggtcctggge
tgcctcecgat
tcegeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacyg
€aaggcgqggg
tctgactgag
gaaaggteceg
agttaaggac
ggttgaccgc
aatgagcgceg
ggacaaaaac

val
Pro
20

Pro
Glu
Met
Asp
Asn
100
Ley
Gly
Gin
Lys
Asn
180
Gly
Asp
val
Arg
Thr

260
Arg

Lys
5
Ile
Leu
Trp
Ile
Asn
85
Tle
Trp
Leu
Glu
Asp
165
Ser
Tyr
Glu
val
Leu
245
Gly

Ala

Asp
LYS
Thr
Ala
Ile
70

Ala
Phe
val
Arg
Glu
150
Glu
Ite
Ley
Tyr
Asp
230
ser
Ile

Lys

Phe
Ile
Arg
Ala
Thr
Pro
Leu
Leu
Tyr
135
Lys
Tle
Ala
Leu
Ala
Pro
val

Ala

Lys
Gly
Met
val
Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala

Gly
280

Pro
Asn
25

Arg
Tyr
Gly
ITe
Ile
105
Trp
Ser
Lys
Gin
Gly
185
Gin
Ser
val
Gly
Gln

265
Lys

Gln
10

Asn
Ala
Tyr
Thr
Trp
90

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
Ite
Asp
val
250
TYr

Arg

Ala
Glu
Thr
Gly
Phe
75

Ser
Glu
Ala
sSer
Ala
155
va'
Asp
Leu
Glu
Ala
235
Phe
Ala

Leu

Leu
lLeu
His
Gln
60

Ile
Asp
Asn
Phe
AsSp
140
ASn
LyS
Gly
ASD
Ash
220
Ile
Asn
TYyr

Ala

Page 134

G1y-

Leu
Pro
45

Aryg
ser
Glu
Lys
Pro
125
Ash
AsSn
Glu
val
Pro
205
Arg
Gly
Ser
val

rhe
285

ASp
His
30

Gly
Ala
Pro
Gln
Ser
110
Asp
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu

270
val

Thr
15

Arg
Asn
Glin
Gin
val
95

Phe
val
Tyr
Glin
val
175
Ile
Ser
Arg
Glu
Ser
255
Gly

His

Asn
Ala
Ile
Arg
Ala
80

Ala
val
Leu
Met
His
160
GlIn
His
Asn
Phe
Lys
240
Gly
Glu

Leu

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



2_026Us]_Sequence_Listing

val Glu Pro Arg val Thr Asn Pro Phe Leu Thr Glu Gly Glu
290 295 300

Tyr Asn Gly Gly Ser Asn Lys Phe Ala Tyr Ser Ile Trp Lys

305 210 315

Ile 17e Arg Ala g}y Asn Phe Ala Leu gis pro Glu val val

5 30

Glu val Lys Asp Pro Arg Thr Leu ITe Gly Tyr Gly Arg Phe
340 345 350

ser Asn Pro Asp Leu val Asp Arg Leu Glu Lys Gly Leu Pro

355 360 365
Lys Tyr Asp Arg Asp Thr pPhe Tyr Lys Met Ser Ala Glu Gly
370 375 380

Asp Tyr Pro Thr Tyr Glu Glu Ala Leu Lys Leu Gly Trp Asp

385 390 395

<210> 199

<211> 1200

<212> DNA

<213> Aartificial Sequence

<220>

<223> chimera of WT OYEs

<400> 199

atgccttteg ttaaggactt caagccgeag gcactgggeg acaccaacct

attaaaatrtg ggaacacaca gctggctcatr cgcgcggtaa tgcctocget

cgcgcetacce atccgggceaa cattccgaac aaggagtggg ctgcggttta

cgtgcacagc gtccggggac aatgattatc acggagggta cgttccctag

ggtoggtacg ataacgcgec tggtattigg tcagaagaac agattaaaga

atcttcaagg ctattcatga aaaaaagtca tttgcegtggg tgcaactgtg

tgggcctect ttocggatgt gotggegcgt gatgygttac gttacgattg

cgtgtgtata tgaatgcgga acaggaggaa aaagcgaaaad aagctaacaa

agcattacta aagacgaaat taaacaatat gtcaaagaat atgttcaggc

tcgategetyg cgggtgcgga cggegtggaa attcactcag ccaacggtta

cagttcctgg atccgcacag caacaaacgc accgatgagt atgggggeac

cgtgcacgtt tractctgga agtcgtigac gcgetggttg aggecategg

gtgggtttac gtctgagtcc gtacggecact ttcaactcta tgtcgggcgg

ggcattattg ctcagtatag ctatgtcctg ggtgagctgg agaaacgcge

aaacgcctgg cgtttgttca tttagtcgaa ccacgegtga cagacccttce

ggggagagcg aatactcaga gggcaccaac gattttgctt attccatttg

attatecgtg ccgycaacta cgcactgcac cctgaagttg tgcgogaaca

cctcgeacce tgatcggeta cggecgette tttatttcaa atccagacct

ttagaagaag gtctgccact gaacaagtat gaccgttceta cgtictacac

gagggttaca ccgactaccc gacctacgaa gaagccgtag atctgggctg

<210> 200

<211> 400

<212> PRT

<213> Artificial Seguence

<220>

<223> chimera of WT GYEs

<400> 200

Met Pro Phe val Lys Asp Phe Lys Pro ng Ala Leu Gly Asp

1 5 1

Leu Phe Lys ggo ITe Lys Ile Gly gsn Thr GIn Leu Ala ggs

5
val Met Pro Pro Leu Thr Arg Met Arg Ala Thr His zgo Gly
35 40
Pro Asn Lys Glu Trp Ala Ala val Tyr Tyr Gly gsn Arg Ala
55

Pro Gly Thr Met Ile ;ge Thr Glu Gly Thr ??e Pro Ser Pro

65

Gly Gly Tyr Asp Ash Ala Pro Gly Ile ggp ser Glu Glu Gln

85

Page 135

Gly Glu

Gly Pro
320
Arg Glu
335
rPhe Ile

Leu Asn

Tyr tle

Asn
400

Lys

gttcaaacct
gacccgceaty
ctacggecag
cecegeagtea
atggacgaaa
gagccrggge
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaacge
cgcggaaccg
¢aaggcggag
tctggttgag
gaaaggtcceyg
agttaaggac

-ggtttaccgc

catgagcgeyg
gaacaaaaac

Thr
i5
Arg

Ash
Ala

Asn Ile

Gin Arg

Gln ser
80
Ile Lys
95

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



Glu Trp Thr
Gln
115

ASp

Trp val

Ala Arg

130

Asn Ala Glu

145

Ser Ile Thr

Ala Ala Lys

Ser Ala Asn

195

I.Ys Arg Thr

210
Thr Leu Glu
225
val

Gly Leu

Gly Ala Glu

Leu Glu Lys
275
Glu Pro
290

sSer

val

Tyr Glu

305
Ile

Ile Arg

Gin val Lys

Ser Pro
355

ASpP

Asn
Lys Tyr
370
Tyr

Asp Pro
5

38

<«210>
<211>
<212>
<213>

201
1200
DNA

<220>
<223>

<400> 201
atgccttteyg
attaaaattg
cgecgetaccc
cgtgcacagc
ggtgggtacy
atcttectyg
tgggectcct
cgrgtgtata
agcttgacta
tcgatcgctg
cagttcctgyg
cgtgcacgtt
gtgggtttac
ggcatrtgttg
aaacgcctgy
ggggagageg
attatccgtg
cctegeacce
ttagaagaag

Lys Ile
100

Leu Trp

Gly Leu

Gin Glu

Phe
ser
Arg

Glu

2.026usl, _Sequence_Listing

Lys Ala

ITe His

Glu

105

Gly
120
Asp

Leu

Tyr
135

Lys Ala

150

LYyS ASp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

Glu
Tle
Leu
Tyr

Asp

Ite Lys

Ala Ala

Asn
200
Gly

Leu

Gly
215

Ala Leu

230

Arg Leu
245
Pro Gly
260
Arg Ala

Arg val

Gly Thr

Ser
Ite
Lys
Thr

Asn

Pro Tyr

ITe Ala

Ala Gly
280
Asp Pro
295

Asp Phe

310

Ala Gly
325
Asp Pro
340
ASp Leu

Arg Sser

Thr Tyr

Asn
Arg
val
Thr

Glu

Tyr Ala

Thr Leu

Tyr Arg
360
Phe Tyr
375

Glu Ala

390

ttaaggactt
ggaacacaca
atccgggeaa
giccggggac
ataacgcgcec
crattcatga
ttccggatgt
tgaatgcgac
aagacgatat
cgggtgcgga
atcecgeacag
ttactctgga
gtctgagtcc
ctcagtatgc
cgtttgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgccact

Artificial Seguence

chimera of WT OYEsS

caagccegcag
gctggctecat
cattccgaac
aatgattatc
tggtatttgg
ctgtcagtca
gctggcgegt
actgcaggaa
taaacaatat
cggcgtggaa
caacaaacgc
agtcgttgac
gtacggcact
ctatgtcctg
tttagtcgaa
gggcaccaac
cgecactgeac
cggeccgetic
gaacaagtat

Trp
Cys
Lys
Gln
Gly
185
GIn
Thr
val
Gly
Gin
265
LYS
Ser
Ala
Leu
Ile
345
Leu

Thr

val

Ala ser

Ala ser
Ala
155
val

Lys

Tyr
170
Ala Asp

Phe Leu

ITe Glu

Ala
235
Phe

Glu

Thr
250
Tyr Ser

Arg Leu

Leu val

ser
315
Pro

Tyr

His
330
Gly Tyr

Glu Glu

Met Ser

Leuy
395

ASp

gcactgggeg
cgcgeggtaa
d4aggagtgag
acggagggta
tcagacgaac
tttgcgtggy
gatgggttac
aaagcgaaag
atcaaagatt
attcactcag
accgatgagt
gcgctgatty
ttcaactcta
ggtgagctgg
ccacgcgrga
gattttgctt
cctgaagttyg
titatttcaa
gaccgttcta

Ser
110
ASD

LYys Lys

Phe Pro
125
Asp Arg val
140
Asn

Asn Pro

Lys GTu Tyr
Glu
190

His

Gly val

Pro
205
Arg

Asp

Asnh Ala

220

Ile Gly Pro

Asn Ser Met

Tyr val Leu
270
Phe val
285

Gly

Ala
Glu Glu
300
Ile

Trp Lys

Glu val val
Phe
350

Pro

Gly Arg

Leu
365
Glu

Gly

Ala
380
Gly

Gly

Trp Asn

acaccaacct
Tgccteoget
ctgcggttta
cgttcatcag
aggttgccga
tgcaactgtg
gttacgattg
acgctaacaa
atattcatgc
ccaacggtta
atgggggcac
agaccatcgg
tgtcgggeag
agcgtegege
caaacccttt
attccatttg
tgcgcgaaca
atccagacct
cgttctacac

Page 136

Phe Ala

val Leu

Tyr Met
His
160
Gln

Glin

val
175
ITe His

sSer Asn

Arg Phe

Glu Arg
240
ser Gly
255
Gly Glu

His Leu

Gly Glu
Pro
320
Arg Glu
335

rhe

Gly

Ile
Leu Asn
Tyr Thr

Asn
400

Lys

gttcaaacct
gaccegeatyg
ctacggecag
ccegeaggcea
atggaagaac
gagcctgggo
tgcctecgat
tctggaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaacgc
cgcggaaacg
caaggcggag
tctgactgag
gaaaggtccg
agttaaggac
ggtttaccgc
catgagcgcg

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



2_026Us1_Sequence_Listing
gagggttaca ccgactaccc gacctacgaa gaagccgtag atctgggctg gaacaaaaac 1200

<210> 202
<211> 400
<212> PRT
<213> Artificial Sequence

<220>
<223> chimera of WT OYEs

<400> 202
Met Pro Phe val Lys Asp Phe Lys Pro gén Ala Leu Gly Asp Thr Asn
1 5 15
Leu Phe Lys ggo Ile Lys Ile Gly égn Thr Gln Leu Ala ggs Arg Ala
val Met ggo Pro Leu Thr Arg Met Arg Ala Thr His Pgo Gly Asn Ile
40 4
Pro Asn Lys Glu Trp Ala Aga val Tyr Tyr Gly gén Arg Ala Gin Arg
50 5
pro Gly Thr Met Ile 1le Thr Glu Gly Thr Phe Ile Ser Pro Gin Ala
65 70 75 80
Gly Gly Tyr Asp Asn Ala Pro Gly Ile ;gp Ser Asp Glu Gln g%1 Ala
85
Glu Trp Lys Asn Ile Phe Leu Ala Ile His Asp Cys GIn Ser Phe Ala
100 105 110
Trp val Gln Leu Trp Ser Leu Gly Trp Ala Ser Phe Pro Asp val Leu
115 120 125
ala Arg Asp Gly Leu Arg Tyr Asp Cys Ala Ser Asp Arg val Tyr ™et
130 i35 140
Asn Ala Thr Leu G1n Glu Lys Ala Lys Asp Ala Asn Asn Leu Glu His
145 150 155 160
Ser Leu Thr Lys Asp Asp Ile Lys Gln Tyr Ile Lys Asp Tyr Ile His
165 170 175
Ala Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp Gly val Glu Iie His
180 185 190
Ser Ala Asn Gly Tyr teu Leu Asn GlIn Phe Leu Asp Pro His Ser Asn
195 200 ' 205
Lys Arg Thr Asp Glu Tyr Gly Gly Thr Ile Glu Asn Arg Ala Arg pPhe
210 215 220
Thr Leu Glu val val Asp Ala Leu Ile Glu Thr Ile Gly Pro Glu Arg
225 230 235 240
val Gly Leu Arg Leu Ser Pro Tyr Gly Thr Phe Asn Ser Met Ser Gly
245 250 255
Gly Ala GTu Thr Gly 1le val Ala Gln Tyr Ala Tyr val Leu Gly Glu
260 265 270
Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val His Leu
275 280 285
val Glu Pro Arg val Thr Asn Pro Phe Leu Thr Glu Gly Glu Gly Glu
290 295 300
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys Gly Pro
305 310 315 320
Ile I'le Arg Ala Gly Asn Tyr Ala Leu His Pro Glu val val Arg Glu
325 330 335
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe Phe Tle
340 345 - 350
Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro Leu Ash
355 360 365
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser Ala Glu Gly Tyr Thr
370 375 380
Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Asn
385 390 395 400

<210> 203
<211> 1200
<212> DNA
<213> Artificial Seguence
pPage 137



<220

2026051 _Sequence_Listing

<223> chimera of WT OYEs

<400> 203

atgcctiicg
attaaaattg
cgcgctcage
cgtgcacagc
ggtgggtacg
atcttcaagg
tgggecgect
aatgtgtata
agcattacta
tcgategetg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgcctgy
ggg9agggcy
attatccgtg
cctecgeaccc
ttagaagaag
gagggttaca

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

204
400
PRT

<220>
<223>

<400> 204
Met Pro pPhe
1

Leu Phe Glu

val Met Pro

35
Lys

Pro Asn

50
Pro Gly Thr
65
Gly

Gly Tyr

Glu Trp Thr
Gln
115

Asp

Trp val

Ala Arg

130

Asn Ala Glu

145

Ser Ile Thr

Ala Ala Lys

Ser Ala Asn

195

Lys Arg Thr

210

Thr Leu Glu

225
val

Gly Leu

ttaagggcett
ggaacacact
atccgggeaa
gtccggggac
ataacgcgcc
ctattcatga
ttecggatac
tgaatgcgga
aagacgaaat
cgggtgcgga
atcegeacag
ttactctgga
gtctgagtce
ctcagtatgc
cgtitgttca
aatactcaga
ccggcaacta
tgatcggcta
gtctgcecact
ccgactaccc

val Lys
5

Pro Ile
20
Pro Leu

Glu Trp

Met Ile
Asn
85

Ite

Asp

Lys
100
Leu Trp

Gly Leu

GIn Gluy

Gly
Lys
Thr
Ala
Ile
Ala
Phe
val
Arg

Glu

cgagcegatt
gctggeteat
cattccgaac
aatgattatc
tggtatttgg
aaataagtca
gctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaacgc
agtcgttgac
gtacggcgtt
ctatgtcctg
tttagtcgaa
gggcaccaac
cgecactgeac
cggecyetic
gaacaagtat
gacctacgaa

Artificial Sequence

chimera of WT OYEs

Phe Glu

Ile Gly

Arg Met

Ala val
55
Thr Glu

Pro Gty

Lys Ala

Leu Gly
iz0
Tyr Asp
135

Lys Ala

150

Lys Asp
165
Asn Ser
180
Gly Tyr

Asp Glu

val val

GTu
Iie
Leu
Tyr

ASp

ITe Lys

Ala Ala

Asn
200
Gly

Leu

Gly
215

Ala Leu

230

Leu
245

Arg

Ser

Pro Tyr

tcactgegeg
cgcgeggtaa
aaggagtggg
acggagggta
tcagaagaac
tttgcgtggy
gatgggttac
aaagcgaaaa
gicaaagaat
attcactcag
accgatgagt
gcgetgattyg
ticaactcta
ggtgagctgg
ccacgegtga
gattttgctt
cctgaagttg
tttatrttcaa
gaccgticta
gaagccgtag

Ile
10
Thr

Pro Ser

Asn
25
Arg

Leu

Ala G61In

Tyr Tyr Gly
Phe
75

Ser

Gly Thr

Ile Trp
90

Ile His Glu
105
Trp

Ala Ala

Ser Ala ser
Ala
155

val

Lys LysS

Gln Tyr
170
Gly Ala
185
Gln

Asp

Pha Leu

Thr I1e Glu

Giu Thr
235
rPhe

Ile

val
250

Gly

acaccaacct
tgecteeget
ctgcggttta
cgttcectag
agattaaaga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggcac
agaccatcgg
tgtcgggegy
agcgtcgege
caaacccttt
attccatttyg
tgcgegaaca
atccagacct
cgttctacac
atctgggctg

Leu Arg Asp
His
30
Gly

Leu Ala

His Pro
45
Gln Arg Ala
60
Pro

Ser Pro

Glu Glu GIn
ser
110

Asp

Asn Lys

Phe Pro
125
Asp Asn val
140
Asn

Asn Pro

Lys Glu Tyr
Glu
190

His

Gly val

AsSp Pro

205

Asn Arg Ala

220

ile Gly Pro

Asn Ser Met

Page 138

gttcgaacct
gacccgcatg
ctacggceag
cccgcagca
atggacgaaa
ggtcctggge
tgcctecgat
tccgeaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaacgce
cgcggaaacy
caaggcgyyg
tctggttgag
gaaaggtccg
agttaaggac
ggtttaccge
catgagegeg
gaacaaaaac

Thr
15
Arg

AsSn
Ala

Asn Ile

Gln Arg

Gin Ser
80
Iie Lys
95
rPhe Ala

Thr Leu

Tyr Met
His
160
Glin

Glin

val
175
Ile

Ser Asnh

Arg Phe

Glu Arg
240
ser Gly

255

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



2_026Us1_Seqguence_Listing

Gly Ala Glu Thr Gly 1le val ala Gln Tyr Ala Tyr val Leu
260 265 270

Leu Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val

275 280 285
val GTu Pro Arg val Thr Asn Pro Phe Leu val Glu Gly Glu
290 295 300

Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys

305 310 315

Ile Ile Arg Ala g;y Asn Tyr Ala Leu His Pro Glu val val

5 330

Gln val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe
340 345 350

Ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro

355 360 365
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser Ala Glu Gly
370 375 380

Asp Tyr Pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Ash

385 390 395

<210> 205

<211> 1200

<212> DNA

<213> Artificial Seguence

<220>

<223> chimera of WT QYEs

<400> 205

atgecttteg ttaagggett cgagccgatt tcactgcgeg acaccaacct

attaaaattg ggaacacaca gctggctcat cgcgeggtaa tgectecget

cgcgetacce atccgggeaa cattccgaac aaggagtggg ctgeggttta

cgtgcacagc gtccggggac aatgattatc acggagggta cgttcatcag

ggtgggtacg ataacgcgece tggtatttgg tcagacgaac aggttgcecga

atcttcctgg ctattcatga ctgtcagtca tttgcgtggg tgcaactgtg

tgggcctect ttccggatgt getggegegt gatgggttac gttacgatrtg

cgtgtgtata tgaatgcgac actgcaggaa aaagcgaaag atgctaacaa

agcttgacta aagacgatat taaacaatat atcaaagatt atattcatgc

tcgatcgctyg cgggtgcgga cggcgtggaa attcactcag ccaacggrta

cagttcctgg atccgcacag caacaaacgc accgatgagt atgggggeac

cgtgcacgtt ttactctgga agtcgttgac gegetgatig agaccatcgg

gtgggtttac gtctgagtcc gtacggeact ttcaactcta tgtcgggcgg

ggcattattg ctcagtatag ctatgtcctg ggtgagetgg agaaacgcge

aaacgectgg cgritgtica titagtcgaa ccacgcgtga cagaccctic

ggggagyggeyg aatactcaga gggcaccaac gattttgett attccatttg

attatccgtg ccggcaactt cgcactgcac cctgaagttg tgcgcegaaga

CCtcgeracce tgatcggeta cggecgettce tttatttcaa atccagacct

ttagaaaaag gtctgccact gaacaagtat gaccgrgata cgttctacaa

gagggttaca tcgactaccc gacctacgaa gaagccttaa aactgggcetg

<210> 206

<211> 400

<212> PRT

<213> Artificial sequence

<220>

<223> chimera of WT OYEs

<400> 206

1

met Pro Phe val Lys Gly pPhe Glu Pro Ile Ser
5

10
Ley Phe Glu Pro Ile Lys Ile Gly égn Thr GlIn
20

val Met Pro Pro Leu Thr Arg Met Arg Ala Thr
40

Pro Asn Lys Glu Trp Ala Ala val Tyr Tyr Gly
50 55

Leu Arg Asp

Leu Ala His

His Pro Gly
45

Gln Arg Ala
60

Page 139

Gly

His Leu

Gly Glu

Gly Pro
320
Arg Glu
335
Phe Ile

Leu Asn

Tyr Thr

Asn
400

Lys

gttcgaacct
gacccgcatg
ctacggccag
cccgcaggea
atggaagaac
gagcctggge
tgcctecgat
tctggaacat
agctaagaac
tctgttaaat
dattgaaaat
cccagaacge
cgcggaaccg
caaggcgggg
tctggttgag
gaaaggtccy
agttaaggac
ggttgaccge
aatgagcgcg
ggacaaaaac

Thr Ash
15

Arg Ala
Asn Ile

Gin Arg

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



Pro
65

Gly
Glu
Trp
Ala
ASnh
145
ser
Ala
Ser
LYS
Thr
225
val
Gly
Leu
val
Tyr
305
Ile
Glu
ser
Lys

ASp
385

Gly
Gly
Trp
val
Arg
130
Ala
Leu
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
Ser
Ile
val
Asn
Tyr
370
Tyr

Thr
Tyr
Lys
Gin
115
Asp
Thr
Thr
LyS
ASn
195
Thr
Glu
Leu
Glu
Lys
275
Pro
Glu
Arg
Lys
Pro
355
Asp

Pro

Met
Asp
Asn
100
Leu
Gly
Leu
Lys
Ash
180
Gly
Asp
val
Arg
Pro
260
Arg
Arg
Gly
Ala
Asp
340
ASP
Arg

Thr

Tle
Asn
Ile
Trp
Leu
GIn
ASp
165
ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu
Asp

TYr

Ile
Ala
Phe
ser
Arg
Glu
150
Asp
Ile
Leu
Tyr
Asp
230
sSer
Ile
Lys
Thr
Asn
310
Asn
Arg
va'l
Thr

Glu
390

Thr
Pro
Leu
Leu
Tyr
135
Lys
Iie
Ala
Leu
Gly
215
Ata
Pro
Ile
Ala
Asp
295
Asp
Phe
Thr
Asp
Phe

375
Glu

2_026Usl._Sequence_Listing
Thr phe Ile

Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
Asn
200
Gly
Leu
Tyr
Ala
Gly
280
Pro
Phe
Ala
Leu
Arg
360
Tyr

Ala

Gly
Ile
Ile
105
Trp
Cys
Lys
Gln
Gly
185
Gin
Thr
Ile
Gly
Gin
265
Lys
Ser
Ala
Leu
Tle
345
Leu
Lys

Leu

Trp
a0

His
Ala
Ala
ASp
Tyr
170
Ala
Phe
Ile
Glu
Thr
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu
Met

LYyS

75
Ser

ASp
Ser
ser
Ala
155
Tle
ASD
Leu
Glu
Thr
235
Phe
Ser
Leu
val
Ser
315
Pro
Tyr
LYS
Ser

LeL
395

Asp
Cys
Phe
Asp
140
Asn
LysS
Gly
Asp
Asn
220
Ile
Asn
Tyr
Ala
Glu
300
Ite
Glu
Gly
Gly
Ala

380
Gly

Ser
Glu
Glin
Pro
125
Arg
Asn
ASp
val
Pro
205
Arg
Gly
ser
val
Phe
285
Gly
Trp
val
Arg
Leu
365
Gu

Trp

Pro
GIn
ser
110
AsSp
val
Leu
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
Lys
val
Phe
350
Pro
Gly

ASp

Gln
val
as

Phe
val
Tyr
Glu
Ile
175
Ile
ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
ieu
Tyr

LYS

Ala
Ala
Ala
Leau
Met
His
160
His
His
Ash
Phe
Arg
240
Gly
Glu
Leu
Glu
Pro
320
Glu
Ile
Asn
Ile

Ash
400

<210> 207
<211> 1200
<212> DNA

<213> Artificial Seguence

<220>

<223> chimera of WT OYEs

<400> 207
atgectttcg
attaaaattg
cgcgeteage
cgtgeacagce
ggtgggtacy
atcttcaagg
tgggcegect
aatgtgtata
agcattacta
tcgatcgetyg
cagttcctgy
cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgectyy

ttaaggactt
ggaacaacga
atccgggcaa
gtccggggac
ataacgcgcec
ctattcatga
ttccggatac
tgaatgcgga
aagacgaaat
cgggtgcgga
atccgcacag
ttactctgga
gtctgagtcc
ctcagtatgce
cgtttgttca

caagccgeag
gctgcetgeat
cattccgaac
actgattatc
tggtatttygg
aaataagtca
gctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaccgc
agtcgttgac
gtacggcact
ctatgtcctg
tttagtcgaa

gcactgggeg
cgcgcggtaa
aaggagtggg
acggagggta
tcagaagaac
tttgegtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcgetgateg
ttcaactcta
ggtgagctgg
ccacgegtga

acaccaacct
ttecctceget
ctgcggttta
cgttcatcag
agattaaaga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggce
ccaacggtta
atgggggctc
agaccatcgg
tgtcgggcgg
agcgtcgege
caaacccttt

Page 140

gttcaaacct
gacccgeatg
ctacgcccag
cccgcagtea
atggacgaaa
ggtcetggge
tgcetecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaacge
cgcggaaccy
€aaggcggag
tctgactgag

60

120
180
240
300
360
420
480
5340
600
660
720
780
840
900



2.026Us1_sSequence_Listing
ggggagggcyg aatacaacgg gggcagcaac aaatttgett
artatccgtg ccggcaactt cgcactgcac cctgaagttg
cctcgeacce tgatcggeta cggecgettc tttatttcaa
ttagaaaaag gtctgccact gaacaagtat gaccgrgata
gagggttaca tcgactaccc gacctacgaa gaagccctaa

<210> 208
<211> 400
<212> PRT
<213> Artificial Seguence

<220>
<223> chimera of WT OYEs

<400> 208

Met
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
ASnh
145
Ser
Ala
Ser
Asn
Thr
225
val
Gly
ey
val
TYr
305
Ile
Glu
Ser
Lys

ASp
385

Pro Phe val %ys Asp Phe Lys Pro gén Ala
Phe Lys Pro 1le Lys Ile Gly gsn Asn Glu
20 5
Ile Pro Pro Leu Thr Arg xgt Arg Ala GlIn

35
Agn Lys Glu Trp Ala §;a val Tyr Tyr Ala
5
Gly Thr Leu Ile 1le Thr Glu Gly Thr P?e
70 7
Gly Tyr Asp Asn Ala Pro Gly Ile ggp Ser
85
Trp Thr Lys Ile Phe Lys Ala Ile His Glu
100 105
val 6Tn Leu Trp val Leu Gly Trp Ala Ala
115 120
Arg Asp Gly Leu Arg Tyr Asp Ser Ala Ser
130 135
Ala Glu GIn Glu .GTu Lys Ala Lys Lys Ala
150 155
I1e Thr Lys Asp Glu Ile Lys Gln Tyr val
165 170
Ala Lys Asn Ser Ile Ala Ala Gly Ala Asp
180 185
Ala Asn Gly Tyr Leu Leu Asn Gln Phe Leu
195 200
Arg Thr asp Glu Tyr Gly Gly Ser Ile Glu
210 215
Asp Ala Leu Ile Glu Thr
230 235
Gly Leu Arg Leu Ser Pro Tyr Gly Thr Phe
245 250
Ala Glu Pro Gly Ile val Ala Gln Tyr Ala
260 265
Glu Arg Arg Ala Lys Ala Gly Lys Arg Leu
275 280
Glu Pro Arg val Thr Asn Pro Phe Leu Thr
290 285
Asn Gly Gly Ser Asn Lys Phe Ala Tyr Ser
310 315
I1e Arg Ala Gly Asn Phe Ala Leu His Pro
325 330
val Lys Asp Pro Arg Thr Leu Ile Gly Tyr
340 345
Asn Pro Asp Leu val Asp Arg Leu Glu Lys
355 360
Tyr Asp Arg Asp Thr Phe Tyr Lys Met Ser
370 375
Tyr Pro Thr Tyr Glu GTu Ala Leu Lys Leu
390 395

teu Glu val val

attccatttg
tgcgegaaga
atccagacct
cgttctacaa
aactgggctg

Leu
Leu
His
GIn
60

Ile
Glu
Ash
Phe
Asp
140
AsSh
Lys
Gly
Asp
AsSn
220
Ile
AsSn
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly
Ala

380
Gly

Page 141

Gly
Leu
Pro
45

Arg
ser
Giu
Lys
Pro
125
Asnh
Asn
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Tre
val
Arg
Leu
365
Glu

Trp

Asp
His
30

Gly
Ala
Pro
Gin
Ser
110
Asp
val
Pro
Tyr
Glu
190
His
Ala
Pro
MeT
teu
270
val
Glu
Lys
val
Phe
350
Pro
Gly

Asp

gaaaggtccg
agttaaggac
ggttgaccgc
aatgagcgeg
ghacaaaaac

Thr
15

Arg
Asn
Gin
Gln
ITe
95

Phe
Thr
Tyr
GIn
val
175
Ile
ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Ar

335
Phe
Ley
TYF

Lys

Asn
Ala
Ile
Arg
Ser
80

LYS
Ala
Leu
Met
His
160
Gin
His
Asn
Phe
Arg
240
Gly
Glu
Leu
Glu

Pro
320

g Glu

Ile
AsSn
Ile

Asn
400

960

1020
1080
1140
1200



<210> 209
<2il> 1200
<212> DNA

2..026Usl_Sequence_Listing

<213> Artiticial seguence

<220>

<223> chimera of WT OYEs

<400> 209
atgcctttcy
attaaaattg
cgecgetaccec
cgtgcacage
ggrgggiacg
atcrtectgg
tgggcctect
aatgtgtata
agcattacta
tcgatcgcty
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattgtty
aaacgectyg
9g98adggcg
attatccgtg
cctegcaccc
ttagaaaaag
gagggtrtaca

<210> 210
<211> 400
<212> PRT

ttaaggactt
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgcec
ctattcatga
ttcegoatgt
tgaatgcgga
aagacgaaat
€gggcgegga
atccgcacag
ttactctgga
gtctgagtce
ctcagtatge
cgtttgttca
aatacaacgg
ccggeaactt
tgatcggeta
gtctgccact
tcgactaccec

cgagccgceag
gccggetecat
cattccgaac
aatgattatc
tggtatttyg
ctgtcagtca
gctggegegt
acaggaggaa
taaacaatat
cggcgtggaa
caacaaacgc
agtcgttgac
gtacggegrt
ctatgtcctg
tttagtcgaa
gggcagcaac
cgcactgcac
cggccgcettc
gaacaagtat
gacctacgaa

<213> Artificial Sequence

<220>

<223> chimera of WT OYEs

<400> 210
Met Pro Phe
i
Leu Phe Lys

val Met Pro
35
ASH LYS
50

Gly

Pro
Pro Thr
65

Gly

Gly Tyr

Glu Trp Lys
Gln
115

Asp

Trp val

Ala Arg
130
Asn Ala Glu
145
sSer

ITe Thr

Ala Ala Lys

Ala Asn
195
Thr

ser

LYs Arg

210

val Lys
5
Pro Ile
20

Pro Leu

Glu Trp

Met Ile

ASp Phe
Lys
Thr
Ala

Ile

Glu

Ile Gly
Met
40
val

Arg

Ala
55

Thr Glu

70

Asp Ash
85
Asn Ile
100
Leu Trp

Gly Leu

Gin Glu

Ala
Phe
ser
Arg
Glu

Pro Gly

tey Ala

Leu Gly
120
Tyr Asp
135

Lys Ala

150

Lys ASp
165
Asn Ser
1890
Gly Tyr

Asp Glu

Glu
Ite
Leu

Tvyr

Ile Lys

Ala Ala

Leu Asn
200
Gly Gly
215

gcactgggcg
cgcgcggtaa
aaggagtggg
acggagggta
tcagacgaac
tttgcgtggy
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcggtggtty
ttcaactcta
ggtgagctgy
ccacgcgtga
aaatttgctt
cctgaagttig
tttatttcaa
gaccgigata
gaagccttaa

Pro Gin Ala

Asn Thr Gln

25
Arg

Ala Thr

TYr Tyr Gly
Phe
75

Ser

Gly Thr

Ile Trp
90
Ile His
105

Trp

Asp

Ala ser

Ser Ala ser
Ala
155

val

Lys LyS

Gln Tyr
170
Gly Ala
185
Gln

Asp

rPhe Leu

ser Ile Glu

acaccaacct
tgccteeget
ctgecggttta
cgttcatcag
aggttrgccga
tgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta
atgggggcetc
atgceatcgg
Lgrcgggcgy
agcgtcgege
caaaccctct
attccatttyg
tgcgcgaaga
atccagacct
cgttctacaa
aactgggcty

Gly Asp
His
30
Gly

Ala

Pro
45
Arg Ala

Ser Pro

Glu Gln

Gin ser
110
Pro Asp
125
Asn val

Asn Pro

Glu Tyr
Glu
190
His

val

Pro
205

Arg Ala

Page 142

gttcaaacct
gaccegeatyg
ctacggccag
ccegeaggea
atggaagaac
gagccrggge
tgcctcecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
€2aggcygag
tctgactgag
gaaaggtccg
agttaaggac
ggttgaccgc
aatgagcgceg
ggacaaaaac

Thr
15
Arg

Asn
Ala
Asn
Gln Arg
Ala

80
Ala

Gln

val
95
rhe Ala

val Leu

Tyr Met

GIn His
160
val Gln
175
Iie His

Ser Asn

Arg Phe

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



2_026Us1_Sequence_Listing

Glu
Ser
255
Gly
His
Gly
Gly
Ar

335
Phe
Ley
Tyr

Lys

Lys
240
Gly
Glu
Leu
Glu

Pro
320

g Glu

Ile
Asn
Ile

Asn
400

Thr Leu GTlu val val Asp Ala val val Asp Ala Ile Gly Pro

225 230 235

val Gly Leu Arg Eeg Ser Pro Tyr Gly ggé Phe Asn Ser Met

4

Gly Ala Glu Thr Gly Ite val Ala GlIn Tyr Ala Tyr val Leu
260 265 270

Leu GTu Arg Arg Ala Lys Ala Gly Lys Arg Leu Ala Phe val

275 280 285
val Glu Pro Arg val Thr asn Pro Leu Leu Thr Glu Gly Glu
290 295 300

Tyr Asn Gly Gly Ser Asn Lys Phe Ala Tyr Ser Ile Trp Lys

305 310 315

Ile 1le Arg Ala éﬂy Asn Phe Ala Leu i-;;g Pro Glu vail val

25

Glu val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe
340 345 350

Ser Asn Pro Asp Leu val Asp Arg Leu Glu Lys Gly Leu Pro

355 360 365
Lys Tyr Asp Arg Asp Thr Phe Tyr Lys Met Ser Ala Glu Gly
370 375 380

Asp Tyr Pro Thr Tyr Glu Glu Ala Leu Lys Leu Gly Trp Asp

385 350 395

<210> 211

<213i> 1200

<212> DNA

<213> Artificial Sequence

<220>

<223> chimera of WT OYEs

<400> 211

atgccttteg ttaagggett cgagocgatt tcactgcgeg acaccaacct

attaaaattg ggaacacaca gctggcrcat cgcgoggtaa tgcoctocget

cgcgctacee atccgggeaa cattccgaac aaggagtggg ctgcggttta

cgtgcacage gtecggggac aatgattatc acggagggtg cgttcatcad

ggtgggracg ataacgcgcce tggtatttgg tcagacgaac aggttgecga

atcttcctgg ctattcatga ctgtcagtca tttgcgtggg tgcaactgtg

tgggcecgoct ttccggatac getggegegt gatgggttac gttacgattc

aatgtgtata tgaatgcgga acaggaggaa aaagcgaaaa aagctaacaa

agcattacta aagacgaaat taaacaatat gtcaaagaat atgttcaggc

tcgatcgety cgggtgcgga cggegtyggaa attcactcag ccaacggtta

cagttcctgg atccgcacag caacaaccgc accgatgagt atgggggcotce

cgtgcacgtt ttactctgga agtcgttgac geggtggtty atgccatcgg

gtgggtttac gtctgagtcc gtacggegtt ttcaactcta tgtcgggcgg

ggcattgttg ctcagtatge ctatgtcctg ggtgagetgy agegtegege

aaacgcctgg cgtttgttca tttagtcgaa ccacgcgtga caaacccttt

ggggagggcg aatacaacgg gggeagcaac aaatttgctt attccatttg

attatccgtg ccggcaactt cgcactgcac cctgaagttg tgcgcgaaga

cctegeacce tgatcggcta cggecgettc titatttcaa atccagacct

ttagaaaaag grctgccact gaacaagtat gaccgtgata cgttctacaa

gagggttaca tcgactaccc gacctacgaa gaagcecttaa aactgggetg

<210> 212

<211> 400

<212> PRT

<213> Artificial Seguence

<220>

<223> chimera of WT OYEs

<400> 212

gttcgaacct
gaccegeatg
ctacacccag
cccgeaggea
atggaagaac
gagcctggge
tgcctcegat
tcecgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaaaaa
cgcggaaacg
£aaggeyggg
tctgactgag
gaaaggtccyg
agttaaggac
ggttgaccge
aatgagcgeg
ggacaaaaac

Met Pro Phe val Lys Gly Phe Glu Pro Ile Ser Leu Arg Asp Thr Asn
1 15

10

Leu Phe Glu Pro Ile Lys Ile Gly ggn Thr GIn Leu Ala ggs Arg Ala

20

Page 143

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



val
Pro
Pro
65

Gly
Glu
Trp
Ala
AsSRn
145
ser
Ala
Ser
Asn
Thr
225
val
Gly
Leu
val
TYyr
305
Tle
Glu
ser
LYS

Asp
385

Met
Asn
50

Gly
Gly
Try
val
Arg
130
Ala
ile
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
220
Asn
Ile
val
Ash
Tyr

370
Tyr

Pro
35

Lys
Thr
Tyr
Lys
Gln
115
Asp
Giu
Thr
LyS
Asn
195
Thr
Glu
Leu
Glu
Arg
275
Pro
Gly
Arg
Lys
Pro
355
AsSp

Pro

Pro
Glu
Met
Asp
Asn
100
Leu
Gly
Gln
LYS
Asn
180
Gly
ASD
val
Arg
Thr
260
Arg
Arg
Gly
Ala
AsD
340
Asp
Arg

Thr

teu
Trp
Ile
ASn
85

Ile
Trp
Leu
Glu
Asp
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Ser
Gly
325
Pro
Leu
ASD

Tyr

Thr
Ala
Ile
Ala
Phe
Ser
Arg
Glu
150
Glu
Ile
Leu
Tyr
AsSp
230
Ser
Ile
LYyS
Thr
Asn
310
Asn
Arg
val
Thr

Glu
390

Arg
Ala
Thr
Pro
Leu
Leu
TYyr
135
Lys
Tle
Ala
Leu
Gly
215
Ala
Pro
val
Ala
Asn
295
Lys
Phe
Thr
ASp
Phe

375
Glu

2..026Usl_Sequence_Listing

Met
40

val
Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Pro
Phe
ala
Leu
Arg
360
Tyr

Ala

Arg
Tyr
Gly
ITe
Tle
105
Trp
Ser
Lys
Gln
Gly
185
Gin
Ser
val
Gly
Gin
265
LYS
Phe
Ala
Leu
Ile
345
Ley
LYyS

Leu

Ala
Tyr
Ala
Trp
90

His
Ala
Ala
Lys
Tyr
170
Ala
Phe
Ile
ASp
val
250
Tyr
Arg
Leu
Tyr
His
330
Gly
Glu
Met

Lys

Thr
Thr
Phe
75

Ser
Asp
Ala
Ser
Ala
155
val
ASp
Leu
Glu
Ala
235
Phe
Ala
Leu
Thr
ser
315
Pro
Tyr
Lys
Ser

Ley
395

His
GlIn
60

Ile
Asp
Cys
Phe
Asp
140
Asn
Lys
Gly
AsSp
AsSn
220
Ile
Asn
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly
Ala

380
Gly

Pro
45

Arg
ser
Glu
Gin
Pro
125
Asn
Asn
Glu
val
Pro
205
Arg
Gly
ser
val
Phe
285
Gly
Trp
val
Aryg
ey
365
Glu

Trp

Ggly
Ala
Pro
Gln
Ser
110
ASD
val
Pro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Glu
LyS
val
Phe
350
Pro
Gly

Asp

ASN
Gin
Gin
val
Phe
Thr
Tyr
Gln
val
175
Ile
Ser
Arg
Glu
Ser
255
Gly
His
Gly
Gly
Arg
335
Phe
Leu
Tyr

Lys

Ile
Arg
Ala
80

Ala
Ala
Leuy
Met
His
160
Gin
His
ASh
Phe
LyS
240
Gly
Glu
Leu
Glu
Pro
320
Glu
Ile
Asn

Ile

Asn
400

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

<220>
<223>

<400> 213

atgeccttteyg
attaaaatty
cgcgectacce
cgtgcacagc
ggtgggtacg
atcticaacg
tgggccgect
aatgtgtata
agcattacta
tcgatcgetyg
cagttcctgg

213
1200
DNA

ttaagggctt
ggaacacaca
atccgggceaa
gtccggggac
ataacgcgec
ctattcatga
ttceggatac
tgaatgcygga
aagacgaaat
cgggtgegga
atcecgeacag

artificial Sequence

chimera of WT OYEs

cgagccgatt
gctggeteat
cattcecgaac
aatgattatc
tggtgtttgg
aaaaaagtca
gctggegegt
acaggaggaa
taaacaatat
cggegtggaa
caacaaccgc

tcactgegeg
cgcgeggtaa
cgtgattggy
acggagggtyg
tcagaagaac
tttgtgtggg
gatgggrtac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt

acaccaacct
tgcetecget
ctgtggaata
cgttcatcag
agatggrcga
rgcaactgtg
gttacgattc
aagctaacaa
atgttcaggc
ccaacggtta

atgggggctc

Page 144

gttcgaacct
gacccgcatg
ctacacccag
ccegcaggea
atggacgaaa
ggrcctggge
tgcctcegat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat

60

120
180
240
300
360
420
480
540
600
660



cgtgcacgtt
gtgggtttac
ggcattgttg
aaacgectgg
99992gggcy
attatccgtg
cctegeacee
ttagaaaaag
gagggttaca

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

<220>
<223>

<400>

214
400
PRT

214

ttactctgga
gtctgagtcc
ctcagtatgc
cgtrigtica
aatacaacgg
ccggcaactt
tgatcggcta
gtctgcecact
tcgactaccce

2.026uUs1_Sequence_Listing

agtcgttgac
gtacggcgtt
cratgtectg
tttagtcgaa
gggcagcaac
cgcactgcac
cggcecgette
gaacaagtat
gacctacgaa

Artificial Sequence

chimera of WT OYEs

gcggtggrty
ttcaactcta
ggtgagertgg
ccacgcgtga
aaatttgctt
cctgaagttg
tttatttcaa
gaccgtgata
gaagccttaa

atgccatcgg
tgtcgggcgg
agcgicgege
caaacccrtt
attccatttg
tgcgegaaga
atccagacct
cgttctacaa
aactgggcty

Met
1
Leu
val
Pro
Pro
65
Gly
Glu
Trp
Ala
Asn
145
Ser
Ala
Ser
Asn
Thr
225
val
Gly
Leu
val
Tyr
305
Ile
Glu
Ser

Lys

Pro
phe
Met
Asn
50

Gly
Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
250
ASnh
Ile
val

Asn

Tyr
370

Phe
Glu
Pro
35

Arg
Thr
Tyr
Thr
Gin
115
ASp
Giu
Thr
LYS
Asn
195
Thr
Glu
Leu
Glu
Arg
275
Pro
Gly
Arg
Lys
Pro

355
AsSp

val
Pro
20

Pro
ASp
Met
Asp
Lys
100
l.eu
Gly
GIn
LYS
Asn
130
Gly
Asp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
ASp
340
ASp

Arg

Lys
5
Ile
Leu
Trp
Ile
Asn
85
Ile
Trp
Leuy
Glu
ASp
165
Ser
Tyr
Glu
val
Leu
245
Gly
Ala
val
Ser
Gly
325
Pro
Leu

ASp

Gly
Lys
Thr
Ala
Ile
70

Ala
Phe
val
Arg
Glu
150
Gluy
Ile
Leu
Tyr
ASD
230
Ser
Ile
Lys
Thr
Asn
310
Asn
Arg
val

Thr

Phe
Ile
Arg
val
55

Thr
Pro
ASn
Leu
Tyr
135
Lys
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
Asn
295
Lys
Phe
Thr
ASD

Phe
375

Glu
Gly
Met
40

Glu
Glu
Gly
Ala
Gly
120
Asp
Ala
Lys
Ala
Asn
200
Gly
val
Tyr
Ala
Gly
280
Pro
Phe
Ala
ey
Ar

360
TYr

Pro
Asn
25

Arg
Tyr
Gly
val
Ile
105
Trp
Ser
Lys
Gln
Gly
185
GIn
ser
va'l
Gly
Gin
265
LyS
Phe
Ala
Leu

Ile
345

g Leu

Lys

Ile
10

Thr
Ala
Tyr
Ala
Trp
90

His
Ala
Ala
LYS
TYF
170
Ala
Phe
ITe
ASp
val
250
Tyr
Arg
Leay
Tyr
His
330
Gly
Glu

Met

Ser
Gln
Thr
Thr
Phe
75

Ser
Glu
Ala
ser
Ala
155
val
ASD
Leu
Glu
Ala
235
Phe
Ala
Leu
Thr
ser
315
Pro
Tyr
Lys

Ser

Lauy
Leu
His
Gln
60

Ile
Glu
LysS
rhe
Asp
140
Asn
Lys
Gly
ASD
Asn
220
Ile
Asn
TYr
Ala
Glu
300
Ile
Glu
Gly
Gly

Ala
3890

Page 145

Arg
Ala
Pro
45

Arg
Ser
Glu
Lys
Pro
125
Asn
ASh
Glu
val
Pro
205
Arg
Gly
Ser
val
Phe
285
Gly
Trp
val
Arg
Leu

365
Glu

Asp
His
30

Gly
Ala
Pro
Glin
ser
110
Asp
val
Pro
Tyr
Glu
180
His
Ala
Pro
Met
L.eu
270
val
Glu
LVS
val
Phe
350
Pro

Gly

cccagaaaaa
cgcggaaacyg
€aaggcgggg
tctgactgag
gaaaggtccg
agttaaggac
ggttgaccgce
aatgagcgcg
ggacaaaaaa

Thr
15
Arg

Asn
Ala

Asn Ile

Gln Arg

GIn Ala

Met val
95
Phe val

Thr Leu

Tyr Met
His
160
Gln

GIn

val
175
Ile His

ser Asn

Arg pPhe

Glu Lys
240
ser Gly
255
Gly Glu

His Leu

Gly Glu

Pro
320
Glu

Gly

Arg
335
Phe Ile

Leu Asn

Tyr

720
780
840
900
960
1020
1080
1140
1200



385

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

<220>
<223>

<400> 215

atgeccttrcyg
attaaaattg
cgcgctctge
cgtgcacage
ggtgggracg
atcttectgg
tgggccgect
aatgrgtata
agcattacta
tcgatcgctg
cagttcctgg
cgtgcacgtt
gtgggtttac
ggcattattg
aaacgcctgg
gg9g9ga4ggcg
attatccgtg
ccrcgeacce
ttagaagaag
gagggttaca

215
1200
DNA,

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

216
400
PRT

<220>
<223>

<400> 216
Met Pro Phe
1

Leu Phe Lys

2.026Usl_sequence _Listing

390

ttaaggactt
ggaacacaca
atccgggeaa
gtccggggac
ataacgcgec
ctattcatga
ttceggatac
tgaatgcgga
aagacgaaat
€gggtgcgga
atcegeacag
ttactctgga
gtctgagtcc
Cctcagtatag
cgtttgtica
aatactcaga
ccggcaacta
tgatcggeta
gtctyccact
ccgactacce

val Lys
5

Pro Ile

AsSp

LyS

Artificial Seguence

chimera of WT OYEs

caagccgeag
getggeteat
cattecgaac
aatgattatc
tggtatttyy
ctgtcagtca
gctggegegt
acaggaggaa
taaacaatat
cggcegtggaa
caacaaacgc
agtcgrtgac
gtacggcact
ctatgtcctg
tttagtcgaa
gggcaccaac
cgcactgeac
cggcegetic
gaacaagtat
gacctacgaa

Artificial sequence

chimera of WT OYEs

Phe Lys

Iie Gly

Pro

Asn

395

gcactgggeg
cgcgeggtaa
cgtgattggg
acggagggta
tcagacgaac
tttgcgtggg
gatgggttac
aaagcgaaaa
gtcaaagaat
attcactcag
accgatgagt
gcgctgattyg
ttcaactcta
ggtgagcegy
ccacgcgtga
gattttgctt
cctgaagttg
tttarttcaa
gaccgttcta
gaagccgtag

Gln ATa
10

Thr Gin

acaccaacct
tgcctecget
ctgtggaata
cgttccctag
aggttgecga
tgcaactgty
gttacgattc
aagctaacaa
atrgtrcaggce
ccaacggtta
atggaggceac
agaccatcgg
tgtcgggcgg
agaaacgegc
cagacccttce
attccatttyg
tgcgcgaaca
atccagacct
cgttctacac
atctgggctg

teu Gly Asp

Leu Ala His

Asp Tyr Pro Thr Tyr GHu Glu Ala Leu Lys Leu Gly Trp Asp Lys 258

gttcaaacct
gacccgecatg
ctacacccag
ccecgeagtcea
atggaagaac
ggtcctggge
tgcctecgat
tccgcaacat
agctaagaac
tctgttaaat
aattgaaaat
cccagaacgce
cgcggaacceg
€aaggcgggy
tctggtigag
gaaaggrtccyg
agttaaggac
ggtitaccge
catgagcgeg
gaacaaaaac

Thr
15
Arg

Asn

val
Pro
Pro
65

Gly
Glu
Trp
Ala
Asn
145
Ser

Ala

MeT
ASN
50

Gly
Gly
Trp
val
Arg
130
Ala
Ile

Ala

Pro
35

ATg
Thr
Tyr
LYS
Gln
115
ASD
Glu
Thr

Lys

20
Pro

Asp
Met
Asp
ASh
100
Leu
Gly
GlIn
Lys

Asn
180

Leu
Trp
Ile
AsSh
85

Ile
Trp
Leu
Glu
Asp
165
Ser

Thr
Ala
Ile
70

Ala
rhe
val
Arg
Glu
150
Glu

Ile

Arg
val
Thr
Pro
Leu
Leu
Tyr
135
Lys
Tle

Ala

Met
Glu
Glu
Gly
Ala
128
Asp
Ala
LyS

Ala

25
Arg

Tyr
Gly
Ile
Ile
105
Trp
Ser
Lys
Gln

Gly
185

Ala Leu

Tyr Thr
Phe
75

Ser

Thr

Trp
S0
His Asp

Ala Ala

Ala Ser

Ala
155
val

Lys

Tyr
170

Ala Asp

His
Gln
60

Pro
Asp
Cys
Phe
ASp
140
ASn
Lys

Gly

Page 146

Piro
45

Arg
Ser
Glu
Gin
Pro
125
Asn
Asn
Glu

val

Gly
Ala
Pro
GIn
Ser
110
Asp
va'l
Pro
Tyr

Glu
190

Asn
Glin
Gin
val
Phe
Thr
Tyr
Gin
val

175
Ile

Iie
Arg
Ser
80

Ala
Ala
Leu
Met
His
160
Gin

His

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



2_026Usl._Sequence_Listing
ser Ala Asn Gly Tyr Leu Leu Asn Gln Phe Leu Asp Pro His Ser Asn
195 200 205
Arg Thr Asp Glu Tyr Gly Gly Thr Ile Glu Asn Arg Ala Arg Phe
210 215 220
Thr teu Glu val val Asp Ala Leu Tle Glu Thr Ile Gly Pro Glu Arg
225 230 235 240
val Gly Leu Arg Leu Ser Pro Tyr Gly Thr Phe Asn Ser Met Ser Gly
245 250 255
Gly Ala Glu Pro Gly Ile ITe Ala GIn Tyr Ser Tyr val Leu Gly Glu
260 265 270
Leu Glu Lys Arg Ala Lys Ala Gly Lys Arg teu Ala Phe val His Leu
275 280 285
val Glu Pro Arg val Thr Asp Pro Ser teu val Glu Gly Glu Gly Glu
290 295 300
Tyr Ser Glu Gly Thr Asn Asp Phe Ala Tyr Ser Ile Trp Lys Gly Pro
305 310 315 320
Ile 1le Arg Ala Gly Asn Tyr Ala Leu His Pro Glu val val Arg Giu
325 330 335
GIn val Lys Asp Pro Arg Thr Leu Ile Gly Tyr Gly Arg Phe Phe Ile
340 345 350
ser Asn Pro Asp Leu val Tyr Arg Leu Glu Glu Gly Leu Pro Leu Asn
355 360 365
Lys Tyr Asp Arg Ser Thr Phe Tyr Thr Met Ser Ala Glu Gly Tyr Thr
370 375 380
Asp Tyr pro Thr Tyr Glu Glu Ala val Asp Leu Gly Trp Asn Lys Ash
385 390 395 400

Lys

<230> 217
<211> 400
<212> PRT
<213> Artificial Sequence

<220>
<223> ERED Sequence with chimeric ERED backbone
synthetic Construct

<220>

<221> MISC_FEATURE

<222>(5)..(5)

<223> Xaa 1s a basic or acidic residue

<220>

<221> MISC_FEATURE

<222>(10) .. (10

<223> Xaa is a polar or constrained residue

<220>

<221> MISC_FEATURE

<222>(28)..(28)

<223> Xaa s an aliphatic or constrained residue

<220>

<221> MISC_FEATURE

<222>(38)..(38)

<223> Xaa is a polar or basic residue

<220> .

<221> MISC_FEATURE

<222>(40) .. (40)

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

<220>

<221> MISC_FEATURE

<222>(44)..(44)

<223> Xaa is a constrained or aromatic residue

<220>
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<221> MISC_FEATURE
<222>(75>..(7%)
<223> Xaa is an aromatic, aliphatic or polar residue

<220>

<221> MISC_FEATURE

<222>(83)..(83) )
<223> Xaa is an aromatic, aliphatic, acidic, or basic residue

<220>

<221> MISC_FEATURE

<222>(117)..(117)

<2233 Xaa is a cysteine or nonpolar, aliphatic, basic, acidic, polar, or aromatic
residue

<220>

<221> MISC_FEATURE

<222>(119)..(119)

<223> Xaa is a constrained or aliphatic residue

<220>

<221> MISC_FEATURE

<222>(122)..(122)

<223> Xaa 1s an aliphatic or polar residue

<220>

<221> MISC_FEATURE

<222-(124)..(124)

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

<220>

<221> MISC_FEATURE

<222>(147)..(147)

<223> Xaa 1s an acidic or non-polar residue

<220>

<221> MISC_FEATURE

<222>(148)..(148)

<223> Xaa is a polar or basic residue

<220>

<221> MISC_FEATURE

<222>(153)..(153)

<223> Xaa is a basic or acidic residue

<220>

<221> MISC_FEATURE
<222>(154),.(154)

<223> Xaa 1is a basic residue

<220>

<221> MISC_FEATURE
«222=(179)..(179)

<223> Xaa 1is a basic residue

<220>

<221> MISC_FEATURE

<222>(209)..(209

<223> Xaa is a polar or acidic residue

<220>

<221> MISC_FEATURE
<222>(240),.(240)

<223> Xaa 15 a basic residue

<220>
<221> MISC_FEATURE
<222>(248)..(248)
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<223> Xaa is an aromatic residue or cysteine

<220>

<221> MISC_FEATURE

<222>(251)..(250)

<223> Xaa is a cysteine, or aromatic, non-polar, aliphatic, acidic, basic,
or polar residue

<220>

<221> MISC_FEATURE

«222>(252)..(252)

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

<220>

<221> MISC_FEATURE

<222>(255)..(255)

<223> xaa is a polar or constrained residue

<220>

<221> MISC_FEATURE

<222>(259)..(259)

<223> Xaa is an acidic or non-polar residue

<220>

<221> MISC_FEATURE

<222>(294)..(294)

<223> Xaa is a polar or aliphatic residue

<220>

<221> MISC_FEATURE

<222>(295)..(295)

<223> Xaa is an acidic, polar, basic, or non-polar residue

<220>

<221> MISC_FEATURE

<222>(296)..(296)

<223> Xaa is a constrained, aromatic, non-polar, aliphatic, basic, acidic,
or polar residue

<220>

<221> MISC_FEATURE

<222>(297)..(297) .

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

<220>

<221> MISC_FEATURE

<222>(302)..(302)

<223> Xaa is an acidic or non-polar residue

<220>

<221> MISC_FEATURE

<222>(304)..(304)

<223> Xaa 1s an acidic or basic residue

<220>

<221> MISC_FEATURE

<222>(305)..(305)

<223> Xaa is an aromatic or polar residue

<220>

<221> MISC_FEATURE
<222>(311)..(311)

<223> Xaa is an acidic residue

<220>
<2Z21> MISC_FEATURE
<222>(315)..(315)
<223> Xaa is a constrained residue
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<220>

<221> MISC_FEATURE

<222>(330)..(330)

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

<220>

<221> MISC_FEATURE
<222>(333)..(333)

<223> Xaa is an aliphatic residue

<220>

<221> MISC_FEATURE

<222>(339)..(339)

<223> Xaa is a basic or polar residue

<220>

<221> MISC_FEATURE
<222>(358)..(358)

<223> Xaa is an aliphatic residue

<220>

<221> MISC_FEATURE

<222>(369)..(369)

<223> Xaa is a basic or acidic residue

<220>

<221> MISC_FEATURE

«222>(376)..(376)

<223> Xaa is an aromatic, non-polar, aliphatic, basic or acidic residue

<220>

<221> MISC.FEATURE

<222>(379)..(379)

<223> Xaa is a polar or nonpolar residue

<220>

<221> MISC_FEATURE

<222>(384)..(384)

<223> Xaa is a polar or aliphatic residue

<220>

<221> MISC.FEATURE

<222>(386)..(386)

<223> Xaa is an aromatic or acidic residue

<220>

<221> MISC_FEATURE

«222=(397)..(397)

<223> Xaa is an aromatic or basic residue

<220>

<221> MISC_FEATURE

<222>(399)..(399)

<223> Xaa is a basic or acidic residue

<220>

<221> MISC_FEATURE
<222>(400)..(400)

<223> Xaa is a polar residue

<400> 217
smet Ser Phe val Xaa Asp Phe Lys Pro Xga Ala Leu Arg Asp Thr Asn
1 5 1 15
Leu Phe Glu Pro Ile Lys Ile Gly Asn Thr GIn Xaa Ala His Arg Ala
20 25
val Met Pro Pro Leu Xaa Arg Xaa Arg Ala Thr Xaa Pro Gly Asn Ile
40 45
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Pro
Pro
65

Gly
Glu
Trp
Ala
Asn
145
ser
Ala
Ser
Xaa
Thr
225
va'l
Gly
Leu
val
Xaa
305
Ile
Gin
Ser
Xaa

Asp
385

Asn
Gly
Gly
Trp
val
Arg
130
Ala
Ile
Ala
Ala
Arg
210
Leu
Gly
Ala
Glu
Glu
290
Ser
Ile
val
Asn
TyYr

370
Xaa

Lys
Thr
Xaa
Lys
GIn
115
ASp
Xaa
Thr
Xaa
ASn
195
Thr
Glu
Leu
Xaa
Arg
275
Pro
Giu
Arg
Xaa
Pro
355
ASp

Pro

Glu
Met
Asp
Asn
100
Leu
Gly
Xaa
Lys
Asn
180
Gly
AsSp
val
Arg
Thr
260
Arg
Arg
Gly
Ala
Asp
340
ASp
Arg

Thr

Trp
Ile
Asn
Ile
Xaa
teu
Glu
ASp
165
sSer
TYyr
Glu
val
Leu
245
Gly
Ala
val
Thr
Gly
325
Pro
Leu
ser

Tyr

Ala
Ile
Ala
Phe
val
Arg
Glu
150
Glu
Ile
Leu
TYr
ASD
230
Ser
Ile
LYS
Xaa
Asn
310
Ash
ATg
Xaa
Thr

Glu
350

Ala
Thr
Pro
Leu
Xaa
Tyr
135
LYS
Ile
Ala
Leu
Gly
215
Ala
Pro
val
Ala
Xaa
295
Xaa
TYr
Thr
Tyr
Phe

375
Glu

2_026Usl. Sequence_Listing
Tyr Tyr Gly

val
Glu
Gly
Ala
Gly
120
ASD
Ala
LysS
Ala
AsSn
200
Gly
val
Xaa
Ala
Gly
280
Xaa
Phe
Ala
Leu
Arg
360
Xaa

Ala

Gly
val
Ile
105
Trp
ser
Xaa
Gln
Gly
185
Gin
Ser
val
Gly
Gin
265
Lys
Xaa
Ala
Leu
Ile
345
Leu
Thr

val

Thr
Trp
90

His
Xaa
Ala
Xaa
TYFP
170
Ala
pha
Ile
ASp
val
250
Tyr
Arg
Leuy
Tyr
Xaa
330
Gly
Glu
Met

ASp

Xaa
75

Ser
ASD
Ala
ser
Ala
155
val
ASp
Lau
Glu
Ala
235
Xaa
Ala
Leu
val
Xaa
315
Pro
Tyr
Glu
Xaa

Leu
395

Gln
60

Ile
AsSp
Cys
Xaa
ASp
140
ASn
Lys
Gly
AsSp
AsSn
220
ITe
Xaa
Tyr
Ala
Glu
300
Ile
Glu
Gly
Gly
Ala

380
Gly
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Arg
ser
Glu
Gin
Pro
125
Asn
Asn
Glu
val
Pro
205
Arg
Gly
ser
val
rhe
285
Gly
Trp
Xaa
Arg
Leu
365
Glu

Xaa

Ala
Pro
Glin
Ser
110
ASD
val
BPro
Tyr
Glu
190
His
Ala
Pro
Met
Leu
270
val
Xaa
Lys
val
Phe
350
Pro
Gly

Asn

Gin
Glin
val
Phe
Asn
TYr
Gin
val
175
Ile
Ser
Arg
Glu
Xaa
255
Gly
His
Gly
Gly
Arg
335
rPhe
Leu
Tyr

Xaa

Arg
Ala
Ala
Ala
Leu
Met
His
160
GlIn
His
ASnh
Phe
Xaa
240
Gly
Glu
Leu
Xaa
Pro
320
Glu
Ile
Asn

Xaa

Xaa
400



