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SEQUENCE LISTING

<110> Codexis, Inc.

HUGHES, Gregory

DEVINE, Paul N,

FLEITZ, Fred 3.

GRAU, Brendan T.

LIMANTO, John

MUNDORFF, Em11y

SAVILE, Christopher
<120> TRANSAMINASE REACTIONS
<130> CX2-019wW0ol
<150> 61/308,873
<151> 2010-02-20
<150> 61/219,372
<153> 2009-06-22
<160> 168
<170> PatentIn version 3.5
<210> 1
<211> 993
<212> DNA
<213> Artificial Ssequence
<220>
<223> ATALLl7
<400> 1
arggerttct ctgetgacac ctctgaaatc gtttacaccc
atcacctact ctgactacga actggacccg gcrtaaccege
atcgaaggtg ctttcgttee gecgtctgaa getcgtatet
ctgcactctg acgttaccta caccgttttc cacgtttgga
gacgaccaca tcgaacgtct gttctctaac gcetgaatcta
acccaggacg aagttaaaga aatcgcictg gaactggttg
gcattcgttt ctgtttctat cacccgtggt tactcttcta
accaaacatc gtccgcaggt ttacatgtac gctgttcegt
gaccgcatrcc gtgacggtgt tcacgctatg gttgctcagt
tcttetatcg acccgeaggt taaaaacttc cagtggggtg
gaaacccacg accgtggttt cgaagetccg ctgetgetgg
gaaggttctg gtttcaacgt tgttgttatc aaagacggtg
gctgetctge cgggtatcac ccgtaaaacc gttctggaaa
gaagctatcce tggctgacat caccctggcet gaactgcetgg
tgcactaccg ctggtggtgt ttggecgtic gtrtctgitg
ggtgttccgg giccggttac ccagtctatc atccgtegtt
tettottete tgetgaccce ggracagtac taa
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acgacaccgg
tggctggtagg
ctatcttcga
acggtaacgc
tgcgtarcat
ctaaaaccga
ccccaggtga
accagtggat
ctgttegtcg
acctgatccg
acggtgacgg
ttgttegttc
tcgctgaatce
acgcrgacga
acggtaaccc

actgggaact

tctggactat
tgctgcttgg
ccagggttac
tttecegtetg
cccgeegety
actgegtgaa
acgtgacatc
cgtaccgttt
tactccgegt
tgeagttcag
tctgetgget
tccgggtegt
tetgggtcac
agttctgggt
gatctctgac

gaacgttgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
260
963



<210
<211>
<217>

2
330
PRT

<213>

<220>
<223>

<400>

ATA11Y

met Ala Phe Ser

1

Gly

Pro

ser

val

65

Asp

Ile

val

Arg

Pro

145

ASp

Arg

Gly

Ala

Phe

Leu

Leu

Glu

50

Thr

ASp

Pro

Ala

Gly

Glin

Arg

Tht

Asp

Prao

210

Asn

ASP

Ala

35

Ala

Tyr

His

Pro

LYS

115

Tyr

va'l

Ite

Pro

Leu

195

Leu

val

Tyr

Gly

Arg

Thr

Ite

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

val

ala

Ile

Gly

ITe

val

Glu

85

Thr

Glu

ser

Met

Asp

ser

Arg

Leu

val

ASp

Thr

Ala

ser

Phe

70

Arg

Gin

Leu

Thr

Tyr

150

Gly

Ser

Ala

Asp

Ile

Artificial Sequence

Thr

Tyr

Ala

Ite

33

Leu

ASp

Arg

Pro

135

Ala

val

Ile

val

ser

Ser

Trp

40

pPhe

val

Phe

Glu

Glu

120

Gly

va'l

His

ASD

Gin

200

Asp

ASp

CX2-019w01_ST25. txt

Glu

ASp

25

Ile

Asp

Trp

Ser

va'l

105

Ala

Glu

Pro

Ala

Pro

185

Glu

Gly

Gly

Ile

10

Tyr

Glu

Gln

AsSh

Asn

90

Lys

Phe

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

ASp

Gln

155

val

val

Leu

Tyr

Ley

Ala

Tyr

60

Asn

Glu

Ie

Ser

Ile

140

Trp

Ala

Lys

Asp

Ala
220

val val Arg
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Thr

ASp

Phe

45

L.eu

Ser

Ala

val

125

Thr

Ile

Gln

Asn

Ser

His

Pro

30

val

His

Phe

Met

Leu

110

ser

LysS

va'l

sSer

Phe

120

Gly

Gly

Pro

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

vai

175

Gin

Phe

Ser

Gly

Thr

Asn

Pro

AsSp

Leu

80

Leu

Thr

Arg

Phe

160

Arg

Trp

Gly

Arg



225

Ala Ala Leu

Ser Leu Gly

Ala
275

Leu ASp

Phe val

290

Pro

pro val Thr

305

Ser S5er Ser

<210> 3

<211> 990
<212> DNA
<213>

<220>
<223>

<400> 3
atggctttct

atcacctact
atcgaaggtg
ctgcactctg
gacgaccaca
acccaggacg
gcagtcgtrt
accaaacatc
gaccgcatcce
tcttetatcy
gaaacccacg
gaaggtcegyg
gctgetctge
gaagctatcc

tgcactaccy

ggtgttccgg

230

Pro

His
260

Asp Glu

va'l

Ser

Gin Ser

Ile

Ala

val

ASp

Ile

Thr
Ile Leu
Leu Gly

Asnh

Arg

310

leu Leu

325

ctgcrgacac
ctgactacga
ctttegttce
acgttaccta
tcgaacgtct
aagttaaaga
ctgtttctat
gtccgeaggt
gtgacggtgt
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

Thr

Pro val

Artificial Sequence

variant of ATAll7

ctctgaaatc
actggacccyg
gccgtcetgaa
caccgggttc
gttctctaac
aatcgcrctyg
cacccgtggt
ttacatgtac
tcacgctatg
taaaaacttc
cgaagetecg
tgttgttatc
ccgtaaaacc
caccectgget
ttggcegttc

ccagtctatc

Arg Lys Thr val Leu
250

Ala Ile

265

Asp

Cys Thr Thr

Pro Ile Ser

Arg Tyr Trp

315

GIn Tyr

330

gtttacaccc
gctaaccege
gcregratcet
cacgtttgga
gctgaatcta
gaactggttg
tactcticta
gctgttecgt
gttgctcagt
cagtggggty
ctgctgetyg
aaagacggtg
gttctggaaa
gaacrtgctgg
gtttctgtig

atccgtegtt

page 3
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235

Giu Ile

Ala
270

Thr Leu

Ala Gly Gly

Gly val

Leu Asn

acgacaccgg
tggctggtygg
ctatcttcga
acggtaacgc
tgcgtatcat
ctaaaaccga
cccecaggtga
accagtggat
ctgttcgteg
acctgatceg
acggtgacgg
ttgttcgttc
tcgetgaatc
acgctgacga
acggtaaccc

actgggaact

240

Ala
255

Glu Leu

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgettyg
ccagggttac
tttccgtcty
ccecgecgety
actgcgtgaa
acgtgacatc
cgtaccgttt
tactccgegt
tgcagttcag
tctgctgget
tcegggtegt
tctgggteac
agttctgggt
gatctctgac

gaacgttgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
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tcttettcete tgetgaccce ggtacagtac 980
<210> 4

<211> 330

<212> PRT

<213> Artificial Sequence

<220

<223> variant of ATAll7

<400> 4

Met Ala Phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Ssp Tyr Glu Leu Asp Pro Ala Asn
20 5 30

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala phe val Pro Pro
35 40 45

Ser Glu Ala Arg Ile Ser Ile Phe Asp GlIn Gly E%r Leu His %er Asp
50 55

val Thr Tyr Thr Gly Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Asp Asp HWis Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Met Arg Ile
85 90 a5

Ile Pro Pro Leu Thr GIn Asp Glu val Lys Glu Ile-Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala val val Sser val Ser Ile Thr
115 120 125

arg Gly Tyr Ser Ser Thr Pro Gly Glu Arg Asp Ile Thr Lys His Arg'
130 135 140

Pro Gin val Tyr Met Tyr Ala val Pro Tvr Glin Trp Ile val pro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His ala Met val Ala Gln Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro Gin val Lys Asn Phe GIn Trp
180 185 190

Gly Asp Leu Ile Arg Ala val GIn Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Ala Pro Leu Leu Leu Asp Gly Asp Gly Leu Leu Ala Glu Gly Pro Gly
210 215 220

page 4



Phe val

225

AsSn

Ala Ala Leu

Ser Leu Gly

Ala
275

Leu ASp

rhe val

290

Pro

pro val Thr

305

Ser Ser Ser

<210> 5

<211> 990
<212> DNA
<213>

<220>
<223>

<400> 5§
atggctttct

atcacctact
atcgaaggtg
ctgcactcty
gacgaccaca
acccaggacg
gcaatcgtrt
accaaacatc
gaccgcatcec
tcttctateg
gaaacccacg
gaaggrccgg
gctgetctge
gaagctatcc

tgcactaccy

val

Pro

His

260

Asp

ser

Gln

Leu

val

Gly

Glu

Glu

val

Sar

Leu
325

ctgactacga
crrtegttee
acgctaccta
tcgaacgtect
dagttaaaga
ctgtttetat
gtccgeaggt
gtgacggtgt
acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat

ctggtggtgt

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

variant of ATAll7

Lys

Thr

Ile

Leu

Gly

Ite

Pro

Artiticial Sequence

CX2-019w01_ST25. txt

Asp Gly val val Arg ser
235

Arg

L.eu

Gly

Asn

Arg

val

ctgctgacac ctctgaaatc
actggacccg
gccgtctgaa
caccgggtitc
gttctctaac
aatcgctctg
cacccgtggt
ttacatgtac
tcacgctatg
taaaaacttc
cgaagetecg
tgttgtratc
ccgtaaaacc
cacccetgget

ttggeegttc

Lys

Ala

265

Ccys

Pro

Arg

Gin

Thr

250

Asp

Thr

Ile

Tyr

Tyr
330

Page 5

val

Ile

Thr

Ser

T

gtttacaccc
gctaacccge
gctcgtatct
cacgtitgga
gctgaatcta
gaactggttg
tactcttcta
gctgttocegt
gttgctcagt
cagtggogty
ctgctgctgy
aaagacggtg
gttctggaaa
gaactgctag
gtttctgttg

Leu

Thr

Gly

ASp

300

Glu

Glu

Leu

Gly

Gly

Leu

Pro

Ile

Ala

270

Gly

val

Asn

acgacaccgg

tggctggtgg
ctatcttcga

acggtaacgc

tgcgtatcat

ctaaaaccga

ccccaggtga

accagtggat

ctgttcgteg

acctgatccg

acggtgacgg
ttgttcgttc

tcgcetgaatce

acgctgacga

acggtaaccc

Leu
val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgettggy
ccagggttac
tttccgretg
ccegecgety
actgcgtgaa
acgtgacatc
cgtaccgtrt
tactcecgegt
tgcagttcag
tctgetgget
tcegggtegt
tctgggtcac
agttctgggt

gatctctgac

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



CX2-019W01_ST25. txt

ggtgttccgg gtccggttac ccagtctate atccgtcgtt actgggaact gaacgttgaa 960
tettcttete fgetgaccece ggtacagtac 990
<210> 6

<213> 330

<212> PRT

<213> Artificial Seguence

<220>

<223> variant of ATAL11l7

<400> b

Met Ala Phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu Ala Gly Gly Ala Ala Trp ITe Glu Gly Ala Phe val Pro Pro
35 40 45

Ser Glu Ala Arg Ile Ser Ile phe Asp GIn Gly Tyr Leu His Ser Asp
50 55 60

Ala Thr Tyr Thr GTy Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Asp Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Met Arg Ile
85 90 95

ITe Pro Pro Leu Thr GIn Asp Glu val Lys GTu Il1e Ala teu Glu Leu
100 105 110

val aAla Lys Thr Glu Leu Arg Glu Ala Ile val ser val Ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Gly Giu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro GIn val Tyr Met Tyr Ala val pro Tyr GIn Trp Ile val Prc Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val HMis Ala Met val Ala Gln Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro GIn val Lys Asn Phe Gln Trp
180 185 150

Gly Asp Leu ITe Arg Ala val GIn Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Ala Pro Leu Leu Leu Asp Gly Asp Gly Leu teu Ala Glu Gly Pro Gly
Page 6



210

Phe
225

Asn val

Ala Ala Leu

ser teu Gly

Ala
275

Leu Asp

Phe val

290

Pro

pro val Thr

305

Ser Ser Sser

<210 7

<211> 990
<212> DNA
<213>

<220>
<223>

<400> 7

val val

Ile

215

LysS

230

Pro Gly

His Glu

260

Asp Glu

val

ser

Gln Ser

ile

Ala

val

Asp

Ile

Thr Arg

ITe teu
teu Gly

Ash

Arg

310

Leu
325

Leu

Thr

Pro val

Artificial Sequence

variant of ATA1l7

atggctttct ctgetgacac ctctgaaatc

atcacctact
atcgaaggtg
ctgcactctg
gacgaccaca
acccaagacy
gcattagttt
accaaacatc
gaccgcatce
tcttetateg
gaaacccacg
gaaggtccgg
gctgetetge

gaagctatcc

ctgactacga
ctttegttec
acgttaccta
tcgaacgtct
aagttaaaga
ctgtttctat
gtccgeaggat
gtgacggtgt
acccgeaggtr
accgtggtet
gtttcaacgt
cgggcatcac

tggctgacat

actggacccg
gccgtctgaa
caccgttttc
gttctectaac
aatcgctcig
cacccgtggt
ttacatgtac
tcacgctatg
taaaaacttc
cgaagctccy
rgtrtgttatc
ccgtaaaacc

caccetgget

Asp Gly

Lys

Ala

265

Cys

Pro

Arg

alin

val val
235

Thr val

250

Asp Ile

Thr Thr

Ile Ser

Tyr

Tyr
330

gtttacaccc
gctaacccge
gctcgtatet
cacgtttgga
gctgaatcta
gaactggttg
tactcttcta
gctgrrcogt
gttgctcagt
cagtggggtg
ctgctgetgy
aaagacggtg
gttctggaaa
gaactgctgg

Page 7

CX2-019wW01_ST25.txt
220

Arg Ser Pro

Leu Giu Ile

Ala
270

Thr Leu

Ala Gly Gly

Gly val

300

Glu Leu Asn

acgacaccygg
tggctggtyg
ctatcttcga
acggtaacgc
tgcgtatcat
ctaaaaccga
ccccaggtga
accagtggat
ctgttcgteg
acctgatccg
acggtgacgg
ttgttcgttce
tcgetgaatce

acgctgacga

Gly

Ala
255

Gilu Leu

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgetigg
ccagggrtac
tttccgietg
ccecgeegety
gctgegtgaa
acgtgacatc
cgtaccgttt
tacteccgegt
tgcagttcag
tctgetggcet
tccgggregt
tctgggtcac

agttctgggt

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



CX2-019w01 _ST25.txt

tgcactaccg gtaggtggtgt ttggccgttc gtttetgttg acggtaaccce gatctctgac 900
ggtgttccgg gtccggttac ccagtctatce atccgtegtt actgggaact gaacgttgaa 960
tcttcttcte tgectgaccoe ggtacagtac 990
<210> 8

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of atailly

<400> 8

Met Ala Phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val Pro Pro
35 40 45

Ser Glu Ala Arg Ile Ser Ile Phe Asp Gln Gly Tyr Leu His Ser Asp
50 55 60

val Thr Tyr Thr val Phe His val Trp asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Asp Asp His Ile Glu Arg Leu Phe Ser ASn Ala Glu Ser Met Arg Ile
85 9 95

ITe Pro Pro Leu Thr GTn Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala Leu val Ser val ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Gly Glu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro Gin val Tyr Met Tyr Ala val Pro Tyr Gln Trp Ile val Pro pPhe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Ala Met val Ala GIn Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro GIn val Lys Asn Phe Gln Trp
180 185 190

Gly Asp Leu I'le Arg Ala val Gln Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Page 8



‘Ala

CX2-019W01_ST25. txt

Pro Leu Leu Leu Asp Gly Asp Gly Leu Leu Ala Glu Gly
210 215 220
Phe Asn val val val Ile Lys Asp Gly val val Arg Ser Pro
225 230 235
Ala Ala Leu Pro Gly Ite Thr Arg Lys Thr val Leu Glu Ile
245 250
Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile Thr Leu Ala
260 265 270
teu Asp Ala Asp Glu val Leu Gly Cys Thr Thr Gly Gly Gly
275 280 285
pPro Phe val ser val Asp Gly Asn Pro I'le Ser Asp Gly val
290 295 300
Pro val Thr Gln Ser Ile ITe Arg Arg Tyr Trp Glu Leu Asn
305 310 313
ser Ser Ser Leu Leu Thr Pro val GIn Tyr
325 330
<210> 9
<211> 990
<212> DNA
<213> Artificial Sequence
<220>
<223> Vvariant of ATAl17
<400> 9
atggctttct ctgctgacac ctctgaaatc gtttacaccc acgacaccgg
atcacctact ctgactacga actggacccg gctaacccge tggctggtgg
atcgaaggtg cittcgttcc gccgtctgaa gotcgratct ctatcttega
ctgcactctg acgttaccta caccgtttitc cacgtttgga acggtaacgc
gacgaccaca tcgaacgtct gttctctaac getgaatcta tgcgtatcat
acccaggacg aagitaaaga aatcgctcotg gaactggttg ctaaaaccga
geaatcgttt ctgtttctat cacccgtggt tactcttcta ccccaggrga
accaaacatc gtccgcaggt ttacatgtac gcetgttcegt accagtggat
gaccgcatce gtgacggtgt tcacgctaty gttgoctcagt ctgttcgteg
tcttctateg acccgcaggt taaaaacttc cagtggggtg acctgatccg
gaaacccacg accgtggttt cgaagctccg ctgctgetgg acggtgacgg
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg trgttogttc
getgetoctge cgggtatcac ccgtaaaacc grtctggaaa tcgotgaatc

Page 9

Pro Gly

Gly
240

Ala Glu

255

Glu Leu

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgcttygg
ccagggttac
tttcegtetyg
cccgeeyetg
actgcgtgaa
acgtgacatc
cgtaccgttt
tactccgegt
tgcagttcag
tctgctgget
tcegggtegt

tctgggtceac

60
120
18¢
240
300
360
420
480
540
600
660
720
780
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gaagctatcc tggctgacat caccctgget gaactgetgg acgctgacga agttctgggt
tgcactaccg gtggtggtgt ttggocgttc gtttetgttg acggtaacce gatctctgac

ggtgttccgg gtccggttac ccagtctatc atccgtcgtt actgggaact gaacgttgaa

Tcttettote tgetgaccce ggtacagtac

<210> 10

<211> 330

<212> PRT

<213> artificial Seguence
<220

<223> Variant of ATAllY
<400> 10

Met Ala Phe Ser Ala Asp Thr ser
1 5

Gly Leu Asp Tyr Ile Thr Tyr Ser
20

Pro Leu Ala Gly Gly Ala Ala Trp
35 40

Ser Glu Ala Arg Ile Ser Ile pPhe
50 55

val Thr Tyr Thr val pPhe His val
65 70

Asp Asp His Ile Glu Arg Leu phe
85

Ile Pro Pro Leu Thr GIn Asp Glu
100

val Ala Lys Thr Glu Leu Arg Glu
115 120

Arg Gly Tyr Ser Ser Thr Pro Gly
130 135

Pro GIn val Tyr Met Tyr Ala val
145 150
Asp Arg ITe Arg Asp Gly val His

Arg Thr Pro Arg Ser Ser Ile Asp

Gly Asp teu Ile Arg Ala val Gln

Glu

Asp

25

Ile

Asp

Trp

sSer

val

105

Ala

Glu

Pro

Ala

Pro

185

Glu

Ila

10

Tyr

Glu

Gin

Asn

ASh

90

Lys

Arg

Tyr

Met

170

GlIn

val

Glu

Gly

Gly

Gly

75

Ala

Giu

val

Asp

GIn

155

va]l

val

Tyr

Leu

Ala

Tvr

60

AsSn

Glu

Ite

Ser

Ile

140

Trp

Ala

Lys

Thr His Asp
Page 10

Thr

Asp

rhe

45

l.eu

Ala

Ser

Ala

val

125

Thr

Ile

GIn

Asn

Arg

His

Pro

30

val

His

Phe

Met

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Asp

15

Ala

Pro

Ser

Arg

Aryg

a5

Gy

Ile

His

Pro

val

175

Glin

Phe

Thr

Asn

Pro

Asp

Leu

80

Ile

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

840
800
960
990
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195 200 205
Ala Pro teu Leu Leu Asp Gly Asp Gly Leu Leu Ala Glu Gly
210 215 220

Phe Asn val val val Ile Lys Asp Gly val val Arg Ser Pro
225 230 235
Ala Ala Leu Pro Gly Ile Thr Arg Lys Thr val Leu Glu Ile

245 250
Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile Thr Leu Ala

260 265 270
Leu Asp Ala Asp Glu val Leu Gly Cys Thr The Gly Gly Gly
275 280 285
Pro Phe val Ser val Asp Gly Asn Pro Ile Ser Asp Gly val
290 295 300

Pro val Thr Gln Ser rle Ile Arg Arg Tyr Trp Glu Leu Asn
305 310 315
Ser Ser Ser Leu Leu Thr Pro val GIn Tyr

325 330
<210> 11
<211> 990
<212> DNA
<213> Artificial sequence
<220>
<223> variant of ATA117
<400> 11
atggctttct ctgctgacac ctctgaaatc gtttacaccc acgacaccgg
atcacctact ctgactacga actggacccg gctaacccgc tggctggtgg
atcgaaggtg ctttegttcc gecgtctgaa gotcgtatct ctatcttcga
ctgcactetg acgttaccta caccgtttic cacgtrtgga acggtaacgce
gacgaccaca tcgaacgtet gttctctaac gctgaatcta tgeogtatcat
acccaggacg aagttaaaga aatcgctctg gaactggttg ctaaaaccga
gcattagttt ctgtttctat cacccgtggt tactcttcta ccccaggtga
accaaacatc gtccgeaggt ttacatgtac gctgttccgt accagtggat
gaccgcatcce gtgacggtgt tcacgctatg gttgotcagg ctgttegtcg
tcttctatcg acccgeaggt taaaaactic cagtggggtg acctgatcocg
gaaacccacg accgtggttt cgaagctcecyg ctgctgetgg acggtgacgg
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtyg ttgttcgttc

Page 11

Pro

Gly

Ala

255

Glu

val

Pro

va'l

tctggactat
tgctgetigg
ccagggttac
tttcecgtcig
ccegeegetyg
actgcgtgaa
acgtgacatc
cgtaccgttt
tactccgegt
tgcagttcag
tctgetgget
tccgggtegt

Gly

Arg

240

Giu

Leu

irp

Gly

Glu
320

60
120
180
240
300
360
420
480
540
600
660
720
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ccgtaaaacce
caccctgget
ttggeegtte
ccagtctatc

ggracagtac

gctgeretyge cgggtatcac
gaagctatcc tggctgacat
tgcactaccg gtggtggtgt
ggtgttccgy gtccggttac
tcttettete tgctgacccc
<210> 12

<211> 330

<212> PRT

<213> Artificial Sequence
<220>

<223> variant of ATAll7
<400> 12

Met Ala Phe
1

Gly Leu Asp

Ala
35

Pro lLeu

Glu Ala

50

Ser

val Thr

65

TYP

ASp Asp His

Ile Pro Pro

val Ala

Arg Gly Tyr

Pro Glin val

145

Asp Arg Ile

Arg Thr Pro

ser Ala
5

Tyr Ile

20

Gly Gly

Arg Ile
val

Thr

Glu
85

Ile

iteu Thr

100

Thr Glu

Ser

ser

Tyr Met

Asp Thr

The

Ala

ser

Phe

70

Arg

GIn

Leu

Thr

Tyr

Ser

Tyr Ser

Ala Trp

40

ITe pPhe

55

His val

Leu Phe
Glu

Asp

Glu
120

Arg

Pro
135

Gly

Ala val

150

Arg Asp

Ser

Gly

Ser

val His

Ile Asp

gttctggaaa
gaactgctgg
gtttctgttg

atccgtegtt

Ile val

10

Glu

ASD Glu

25

Tyr

Ile Glu Gly

Asp Gln Gly

Trp Ash Gly

75

Asn Ala

90

ser

val Gluy

105

LYS

Ala Leu val

Glu Arg Asp

Glin
155

Pro Tyr

Ala met val

17Q

Ppro Gln val

185

tcgctgaate tctgggtcac
acgctgacga agttctgggt
acggtaaccc gatctctgac

actgggaact gaacgtigaa

Tyr Thr His Asp Thr

15

Leu Pro Ala

30

Asp Asn

phe val

45

Ala Pro Pro

Tyr His

60

Leu ser Asp

Asn Ala Phe Arg Leu

80

Glu Ser Met Arg Ile

95

ITe Ala Leu Glu

110

Leu

val Ile Thr

125

Ser ser

Ile Thr His

140

Lys Arg

Phe
160

Trp Ile val Pro

val
175

Ala GIn Ala Arg

Phe GlIn

190

Lys Asn Trp

pPage 12

780
840
900
960
990
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Gly Asp teu Ile Arg Ala val Gin Glu Thr His Asp Arg Gly Phe Glu
185 200 205

Ala Pro Leu Leu Leu Asp Gly Asp Gly Leu Leu Ala Glu Gly Pro Gly
210 215 220

Phe asn val val val 1Te Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

Ala ala Leu Pro Gly Ile Thr Arg Lys Thr val Leu Glu Ile Ala Glu
245 250 255

Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ite Thr Leu Ala Glu Leu
260 265 270

Leu Asp Ala Asp Glu val Leu Gly Cys Thr Thr gly Gly Gly val Trp
275 280 285

pro Phe val Ser val Asp Gly Asn Pro Ile Ser Asp Gly val Pro Gly
290 295 300

pro val Thr G1n Ser Ile ITe Arg Arg Tyr Trp Glu Leu Asn val Glu
305 310 315 320

Ser ser Ser Leu Leu Thr Pro val Gln Tyr

325 330
<210> 13
<211> 990
<212> DNA
<213> Artificial sequence
<220>
<223> variant of ATAl17
<400> 13
atggcrtter ctgctgacac ctctgaaatc grttacacce acgacaccgg tctggactat 60
atcacctact ctgaccacga actggacccyg gctaacccge tggctggtgg tgctgettag 120
atcgaaggtg ctitcgttcc gecgtctgaa goetogtatct ctatcttcga ccagggttac 180
ctgcactctyg acgctaccta caccgggtte cacgtttgga acggtaacgec tttccgtctg 240
gacgaccaca tcgaacgtet gtitctctaac gctgaatcta tgegtatcat cocgecgetg 300
acccaggacg aagttaaaga aatcgctctg gaactggttg ctaaaaccga actgcgtgaa 360
gcaatcgttt ctgtttctat cacccgtggt tactcttcta ccccaggiga acgtgacatc 420
accaaacate gtccgcaggt ttacatgtac gotgttccgt accagtggat cgtaccegitt 480
gaccgcatcc gtgacggtgt tcacgctatg gttgetcagt ctgttcgtcg tactccgegt 540
tcttetateyg accegecaggt taaaaacttc cagtggggtg acctgatccg tgcagttcag 600
gaaacccacg accgtggttt cgaggetecyg ctgetgetgg acggtgacgg tctgetggct 660
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gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgrticgitc tocgggtcgt 720
gctgetetge cgggtatcac ccgtaaaacc gtrtctggaaa tegetgaatc tctgggtcac 780
gaagctatce tggcetgacat caccctgget gaactgoetgg acgctgacga agttctgggt 840
tgcactaccg gtggtggtgt ttggccgtte gtttotgttg acggtaacce gatctctgac 900
ggtgttccgg gtccggttac ccagtctatc atcegtegtt actgggaact gaacgttgaa 960
tcttcttete tgcetgacccc ggtacagtac 990
<21(> 14

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATALlL7

<400> 14

met Ala Phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp His Glu Leu Asp Pro Ala Asn
20 25 30

pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala phe val Pro Pro
35 40 45

ser Glu Ala Arg Ile Ser Ile Phe Asp Gln Gly Tyr Leu His Ser Asp
50 55 60

Ala Thr Tyr Thr Gly pPhe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Asp Asp His ITe Glu Arg Leu Phe Ser ggn Ala Glu ser Met Arg Ile
85 95

Ile Pro Pro Leu Thr Gln Asp GlIu val Lys Giu ITe Ala Leu Glu Leu
160 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala Ile val ser val Ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Gly Glu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro Gin val Tyr Met Tyr Ala val Pro Tyr GIn Trp Ile val Pro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Ala Met val Ala Gln Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser ITe Asp Pro GIn val Lys Asn pPhe Gln Trp
Page 14



Gly Leu

195

Asp

Ala Pro

210

Leu

Phe va’l

225

Asn

Ala Ala Leu

Ser Leu Gly

Ala
275

Leu Asp

Phe val

290

Pro

pro val Thr

305

ser Ser Ser

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

<220>
<223>

<400> 15
atggctttet

15
990
DNA

atcacctact
atcgaaggtg
ctgactictg
gacgaccaca
acccaggacy
gcaatcgttt
accaaacatc
gaccgcatce

tcttctatceg

180

Ile Arg

teu

Leu

val val

Ala

AsSp

I'te

CX2-019wW01_ST25.txt

val Gln

200

Asp

Lys Asp

230

Pro

His
260

Asp Glu

val

ser

Gln ser

Ala

val

AsSp

Ile

Thr Arg

Ile Leu
Leu Gly
Gly

Asn

Ile Arg

310

Leu
325

Leu

ctgctgacac
ctgaccacga
ctttegttec
acgctaccta
tcgaacgrct
aagtraaaga
ctgtttctat
gtccgeaggt
gtgacggtgt

acccgcaggt

Thr

Pro val

Artificial Sequence

variant of ATAl11l7

ctctgaaatc
actggacccg
gccgtctgaa
caccgggttc
gttctctaac
aatcgctcty
cacccgtggt
ttacatgtac
tcacgctatg

taaaaacttc

185

Glu Thr His

Gly Leu Leu

val
235

Gly val

Thr val

250

LYS

Ala Ile

265

ASp

Cys Thr Thr

Pro Ile Ser

Arg Tyr

315

Gin Tyr

gtttacaccc
gctaacccgc
gctcgtatct
cacgtttgga
gctgaatcta
gaactggttg
tactcticta
gctgttcegt
gttgctcagt

cagtggggty

190

Asp Arg

205

Gly

Ala Glu

220

Gly

Arg ser Pro

teu Glu Ile

Ala
270

Thr Leu

Gly Gly Gly

ASD val

300

Gly

Glu Leu Asn

acgacaccgg
tggctggtyy
ctatcttcga
acggtaacgc
tgcgtatcat
ctaaaaccga
cccecaggtga
accagtggat
ctgttecgteg

acctgatcceyg

Page 15

Phe Glu

Pro Gly

Gly

Ala
255

Glu Ley

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgettyg
ccagggttac
tttcegtctg
ceegeegety
actgcgtgaa
acgtgacatc
cgtaccgttt
ttcteegegt

tgcatggcag

60
120
180
240
300
360
420
480
540
600



gaaaccc

acg

gaaggtccgg

gctgetce

tgc

gaagctateccg

tgctcaaccy

ggtgttc

tettctt

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

<220>
<223>

<400>

Met Ala
1

Gly Leu
Pro Leu
ser Glu

50
Ala Thr
65
AsSp ASD
Ile Pro
val Ala
Arg Gly
Pro Glin
145

Asp Arg

cgg
ctc
16

330
PRT

CX2-019wW01_ST25.txt

accgtggttt cgaggctecy ctgetgetgg acggtgacgg
gttacaacgt tgttgttatc aaagacggtg ttgttcgttc
cgggtatcac ccgtaaaacc gttctggaaa tcgctgaatc
tggctgacat caccctgget gaactgcetgg acgctgacga
gtggtggtgt ttggecgttc gtttetgttyg acggtaacec
gtcecggttac ccagtctatc atccgtcgtt actgggaact

tgctgaccece ggtacagtac

Artificial Sequence

variant of ATA11l7

16
Phe

ASD

Ala

35

Ala

Tyr

His

Pro

Lys

Tyr

val

Ile

ser Ala
5

Tyr Ile
20

Gly Gly
Arg Ile
Thr Gly
Ile Glu

85

Leu Thr

160

Thr Glu

Ser Ser

Tyr Met

Arg Asp

Asp Thr ser Glu Ite val Tyr Thr His
10

Thr Tyr Ser Asp His Glu Leu Asp Pro
25 30

Ala Ala Trp Ile Glu Gly Ala pPhe val
40 45

Ser Ile Phe Asp GlIn Gly Tyr Leu Thr

Phe His val Trp Asn Gly Asn Ala Phe
70 75

Arg Leu Phe Ser Asn Ala Glu Ser Met
90

GIn Asp Glu val Lys Glu ITe Ala Leu
105 110

iteu Arg Glu Ala 1le val ser val ser
120 125

Thr Pro Gly Glu Arg Asp Ile Thr Lys
135 140

Tyr Ala val Pro Tyr GIn Trp Ile val
150 155

Gly val His Ala Met val Ala GlIn Ser
170

Page 16

tctgetgget
tccgggtegt
tctgggteac
agttctgggt
gatctctgac

gaacgttgaa

Asp Thr
15

Ala Asn

Pro Pro

Ser Asp

Arg Leu
80

Arg Ile
95

Glu Leu

Ile Thr

His Arg

Pro Phe

160

val Arg
175

660
720
780
840
900
960
990



CX2-019W0L._ST25. txt

Arg Ser Pro Arg Ser Ser Ile Asp Pro GIn val Lys Asn Phe GIn Trp
180 185 190

Gly Asp Leu Ile Arg Ala Trp GIn Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Ala Pro Leu Leu Leu Asp Gly Asp Gly Leu Leu Ala Glu Gly Pro Gly
210 215 220

Tyr Asn val val val Ile Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

Ala Ala Leu Pro Gly Ile Thr Arg Lys Thr val teu Glu Ile Ala Glu
245 250 255

ser Leu Gly His Glu Ala Tle Leu Ala Asp ITe Thr Leu Ala Glu Leu
260 265 270

Leu Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly val Trp
275 280 285

Pro Phe val Ser val Asp Gly Asn Pro Ile Ser Asp Gly val pPro Gly
290 295 300

Pro val Thr Gln Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
305 310 315 320

Ser Ser Ser Leu Leu Thr Pro val Gln Tyr

325 330
<210> 17
<211i> 990
<212> DNA
<213> Artificial sequence
<220>
<223> variant of ATALL7
<400> 17
atggctitctl ctgctgacac ctctgaaatce gtttacaccc acgacaccgg tctggactat 60
atcacctact ctgaccacga actggacccg goctaaccege tggetggtgg tgotgettgy 120
atcgaaggtg ctttcgttce gecgtctgaa gectcgtatot ctatcttcga ccagggttac 180
ctgttctctg acgctaccta caccgggttc cacgtttgga acggtaacgc tttccgtcig 240
gacgaccaca tcgaacgtct gttctctaac gotgaatcta tgegtatcat cccgocgotg 300
acccaggacyg aagttaaaga aatcgetetg gaactggtig ctaaaaccga actgogtgaa 360
gcagtagttt ctgtttctat cacccgtggt tactettcta ccccatatga geogtgacatc 420
accaaacatc gtccgcaggt ttacatgtac getgttceglt accagtggat cgtaccgttt 480
gaccgcatcc gtgacggtgt teacgetatg gtigotcagt ctgttcgtcg tactccgegt 5440
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tcttetatcg acccgeaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag 600
gaaacccacy accgtggttt cgagotgocg ctgetgetgg acggtgacgg totgotgget 660
gaaggtccgg gttacaacgt tgttgttatc aaagacggtg ttgttcgttc tcegagtegt 720
getgototge cgggtatcac ccgtaaaacce gttctggaaa tcgctgaate tcotgggtcac 780
gaagctatece tggctgacat caccctgact gaactgetgg acgctgacga agttctgggt 840
tgCctcaaccg gtggtggtgt ttgaccottc gtttctgttg acggtaaccc gatctctgac 900
ggtgttccgg gtecggitac ccagtctate atccgtcgtt actgggaact gaacgttgaa 960
tcttcttcte tgetgaccce ggtacagtac 990
<210> 18

<211> 330

<212> PRT

<213> Artificial Seqguence

<220>

<223> variant of ATALL7

<400> 18

Met Ala Phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp His Glu Leu Asp Pgo Ala Asn
20 25 3

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val Pro Pro
35 40 45

Ser Glu Ala Arg Ilte Ser ITe Phe Asp GlIn Gly T%r Leu Phe Ser Asp
50 55 6

Ala Thr Tyr Thr Gly Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Asp Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Met Arg Ile
85 90 95

ITe Pro Pro Leu Thr Gin Asp Glu val Lys Glu ITe Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala val val ser val ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Tyr Glu Arg Asp ITe Thr Lys His Arg
130 i35 140

Pro Gin val Tyr Met Tyr Ala val Pro Tyr GIn Trp Ile val Pro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Ala Met val Ala GIn ser val Arg
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165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro GIn val Lys Asn Phe Gln Trp
180 185 190

Gly Asp Leu Ile Arg Ala ITe Gln Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Leu Pro Leu Leu Leu Asp Gly Asp Gly Leu Leu Ala Glu Gly Pro Gly
210 215 220

Tyr Asn val val val Ile Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

Ala Ala Leu Pro Gly Ile Thr Arg Lys Thr val Leu Glu Ile Ala Glu
245 250 255

Ser Leu Gly His Glu Ala Ile Leu Ala Asp ITe Thr Leu Ala Glu Leu
260 265 270

Leu Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly val Trp
275 280 285

Pro Phe val ser val Asp Gly Asn Pro Ile Ser Asp Gly val Pro Gly
290 295 300

Pro val Thr GIn Ser Tle Ile Arg Arg Tyr Trp Glu teu Asn val Glu
305 310 315 320

ser Ser Ser Leu bLeu Thr Pro val Gin Tyr

325 330
<210> 19
<211> 990
<212> DNA
<213> Artificial Sequence
<220>
<223> Vvariant of ATALlY7
<400> 19
atggctttct ctgctgacac ctctgaaate gtttacaccc acgacaccgg tctggactat 60
atcacctact ctgaccacga actggacccg gctaacccge tggetggtgg tgoctgettgg 120
atcgaaggtg ctttcgttec gecgtcigaa getegtatct ctatettcga ccagggttac 180
ctgacctctg acgctaccta caccgggitce cacgttigga acggtaacge tttccgictg 240
gacgaccaca tcgaacgtct gttctctaac gctgaatcta tgcgtatcat cccgecgetg 300
acccaggacg aagttaaaga aatcgetctg gaactggttg ctaaaaccga actgcegtgaa 360
gcagtagttt ctgtttctat cacccgiggt tactctigta ccccatatac tcgtgacatc 420
accaaacatc gtccgeaggt ttacatgtac getgttecgt accagtggat cgraccgttt 480
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gaccgceatce gtgacggtgt tcacgetatg gttgeteagt ctgttcgtcocg tactccgegt 540
tettectatcg acccgeaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtggttt cgagetgecg ctgctgetgg acggtgacgg tctgetgget 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgttc tccgggtegt 720
gctgetetge cgggtatcac ccgtaaaacc gttctggaaa tegctgaatc tctgggteac 780
gaagcratcc tggctgacat caccctgget gaactgctygg acgctgatga agitctgggt 840
tgctcaaccg gtggtggtgt ttggoegttc gtttetgttg acggtaacce gatctctgac 900
ggtgtteccgg gtccggttac ccagtctatc atccgtegti actgggaact gaacgitgaa 960
tcttettctc tgotgaccee ggtacagtac G590
<210> 20

<211> 330

<212> PRT

<213> Arvificial sequence

<220>

<223> variant of ATAllY7

<400> 20

Met Ala Phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr
i 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp His Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu Ala Gly Gly Ala Ala Tgp ITe Glu Gly Ala Phe val pPro Pro
35 4 45

Ser Glu Ala arg Ile Ser Ile Phe Asp GIn Gly E%r teu Thr Ser Asp
50 55

Ala Thr Tyr Thr Gly Phe His val Trp Asn Gly Asn Ala Phe Arg lLeu
65 70 75 80

Asp Asp His ITe Glu Arg teu Phe Ser Asn Ala Glu Ser Met Arg Ile
85 50 95

Ile Pro Pro Leu Thr Gln Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala val val Ser val ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Tyr Thr Arg Asp Ile Thr Lys His Arg
130 135 140

pro Gln val Tyr met Tyr Ala val Pro Tyr GIn Trp Ile val Pro Phe
145 150 155 160
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Asp Arg Ile

Arg Thr Pro

Gly Leu

195

ASp

Leu Pro Leu

210

Phe vat

225

Asn

Ala Ala Leu

Ser Leu Gly

Ala
275

Leu Asp

Phe val

290

Pro

Pro val Thr

305

Ser Ser Ser

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

<220>
<223>

<400> 21
atggctttct

21
990
DNA

atcacctact
atcgaaggtg
ctgacctcty
gacgaccaca
acccaggacg

gcaatcgitt

Arg

Arg

Ile

Leu

val

Pro

His

260

Asp

Ser

Gin

Leu

Arg

Leu

val

Gly

Glu

Glu

val

Ser

Leu
325

Gly

Ser

Ala

Asp

Ite

230

Ile

Ala

val

ASp

Ile

310

Thr

variant of ATA1ll7

val

Ile

Ile

Gly

Lvs

Thr

Iie

Leu

Pro

Artificial Seguence

His Ala Met val Ala Gln

ASp

Gin

200

Asp

Asp

Arg

Leu

Gly

Asn

Arg

val

CX2-019w01_ST25.txt

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Gin

170

Gin

Thr

Leu

val

Thr

250

Asp

Ser

Ile

Tyr

Tyr
330

val

His

Leu

val

235

val

Ile

Thr

Ser

315

ctgctgacac ctctgaaatc gtttacacce

ctgaccacga
ctttcgttec
acgctaccta

tcgaacgtct

ctgtttctat

aagttaaaga

actggacccy gctaacccge
gccgtctgaa gcetegtatet
caccgggttc cacgtttgga
gttctctaac gectgaatcta

aatcgetctg gaactggttg

Ser

Phe
190

LyS Asnh

Asp Gly

205

Ala Glu

220

Gly

Arg ser Pro

Leu Glu Ile

Ala
270

Thr Leu

Gly Gly Gly

Asp val

300

Gly

Glu Leu Asn

acgacaccgg
tggctggtgg
ctatettega
acggtaacgc
tgcgtatcat

ctaaaaccga

cacccgtggt tactcttcta ccccatatat

Page 21

val
175

Arg

Gln Trp

Phe Glu

Pro Gly

Gly
240

Ala Glu

255

Glu Leu

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgettgg
ccagggttac
rrtecgtety
cccgecgety
actgcgtgaa

tcgtgacatc

60
120
180
240
300
360
420
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accaaacatc¢ gtccgcaggt ttacatgtac getgttecgt accagtggat cgtaccegttt 480
gaccgecatce gtgacggtgt tcacgctatg gttgotcagt ctgttegteg tactccgegt 540
tettetatog acccgeaggt taaaaacttc cagtggggtyg acctgatccyg tgcaattcag 600
gaaacccacg accgtogitt cgagctgecy ctgetgotgg acggtgacgg tctgetgget 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgtte tcocgggtogt 720
gctgetetge cgggtatcac ccgtaaaacc gttctggaaa tcgcetgaatc tctgggtcac 780
gaagctatcc tggctgacat caccctgget gaactgotgg acgotgacga agttctgggt 840
tgctcaaccg gtggtggtgt ttggecgtte gtttetgitg acggtaaccce gatctctgac 300
ggtgttccgg gteccggttac ccagtctatc atccgtegtt actgggaact gaacgttgaa 960
tcttocttecte tgetgaccee ggtacagtac 990
<210> 22

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATAL117

<400> 22

Met Ala Phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp His Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu Ala Gly Gly Ala Ala Tgp Ile Glu Gly Ala P?e val Pro Pro
35 4 4

ser Ggu Ala Arg Ile Ser Ige phe Asp GIn Gly Tyr Leu Thr Ser Asp
5 5 60

Ala Thr Tyr Thr Gly Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Asp Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Met Arg Ile
85 90 95

Ile Pro Pro Leu Thr GIn Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala Ile val Ser val Ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Tyr Ile Arg Asp Ile Thr Lys His Arg
130 135 140

Pro GIn val Tyr met Tyr Ala val Pro Tyr GIn Trp Iie val Pro Phe
Page 22



145

Asp Arg Ile

Arg Thr Pro

Leu
195

ASpP

Pro Leu

210

Leu

Phe val

225

Asn

Ala Ala Leu

Ser

Leu

Ala
275

Leu Asp

Phe val

290

Pro

Pro val Thr

305

Ser Ser ser

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

<220>
<223>

<400> 23
atggctttct

23
950
DNA

atcacctact
atcgaaggig
ctgacctctg
gacgaccaca

acccaggacg

Arg

Arg

180

Ite

Leu

val

Pro

His

260

ASD

ser

Gln

Leu

Arg

Leu

val

Glu

val

Ser

Leu
325

150

Gly

Ser

Ala

Asp

ile

230

Ile

Ala

val

ASp

Ile

310

Thr

variant of ATAllY

val

Ile

Ile

Lys

Thr

ifeu

Gly

Ile

Pro

artificial Sequence

CX2-019w0l_ST25.txt
155

His Ala Met val Ala

Asp

Gin

200

AsSD

Asp

Arg

Ley

Gly

Asn

Arg

val

ctgctgacac ctctgaaatc
ctgaccacga actggacccg
ctttcgttcc gccgtctgaa
acgctaccta caccgggttc
tcgaacgtct gttctctaac

aagttaaaga aatcgctctg

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Gln

170

Gin

Thr

L.eu

val

Thr

250

ASpP

Ser

Ile

Tyr

Tyr
330

Page 23

val

His

t.eu

val

235

val

Ile

Thr

Ser

Trp
315

gtttacacce
gctaacccgc
gctcgtatcet
cacgtttgga

gctgaatcta

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

Asp

300

Glu

Glin

Asn

Ser

Glu

Leu

Leu

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

vai

Asn

acgacaccgg

tggctggtgg
ctatcttega

acggtaacgc

tgcgtatcat

gaactggttg ctaaaaccga

160

val
175

Arg
Gin Trp
Phe Glu
Pra Gly
Gly
Ala
255
Leu
val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgcttgg
ccaggyttac
tttecgtety
cccgeogetg

actgcgtgaa

60
120
180
240
300
360



CX2-019w0o1_sT725.txt

gcaatcgttt ctgrrtctat cacccgtgygt tactcttocta ccccatatac

accaaacatc gtccgcaggt ttacatgtac gotgttocgt accagiggat

gaccgcatco gtgacggtygt tcacgetaty gttgetcagt ctgttegteg

tettctatcg acccgeaggt taaaaacttc cagtggggtg acctgatccg

gaaacccacg accgtggttt cgagcetgecg ctgctgotgg acggtgacgg

gaaggtccgg gttacaacgt tgttgttatc aaagacggry ttgttcgttc

getgetetge cgggtatcac ccgtaaaacc gttetggaaa tcgotgaatc

gaagctatcc tggetgacat caccctgget gaactgetgg acgotgacga

tgctcaaccyg gtggtggtyt ttggocgtic gttictgtitg acggtaacce

ggtgttccgg gtccggttac ccagtctatc atccgtegrt actgggaact

tcttcttctc tgctgaccco ggtacagtac

<210> 24

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATALlY

<400> 24

met Ala Phe Ser Ala Asp Thr Ser Glu Ite val Tyr Thr His

1 5 10

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp His Gliu Leu Asp Pro
20 25 30

Pro teu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val

35 40 45
Ser Glu Ala Arg 1le ser Ile Phe Asp GIn Gly Tyr Leu Thr
50 55 60

Ala Thr Tyr Thr Gty Phe His val Trp Asn Gly Asn Ala Phe

65 70 75

Asp Asp His Ite Glu Arg Leu Phe Ser Asn Ala Glu Ser Met

85 90

Ile Pro Pro Leu Thr GIn Asp Glu val Lys Glu ITe Ala Leu
100 145 110

val Ala Lys Thr Glu Leu Arg Glu Ala Ile val Ser val Ser

115 120 125
Arg Gly Tyr Ser Ser Thr Pro Tyr Thr Arg Asp Ite Thr Lys
130 135 140

Page 24

tcgtgacate
cgtaccgttt
tactccgegt
tgcaattcag
tctgetgget
tccgggtegt
tctggatcac
agttctggot
gatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro

Ser Asp

Arg Leu

&0

Arg Ile

95

Glu Leu

Thr

Ile

His Arg

420
480
540
600
660
720
780
840
800
960
990



Pro Gin val

145

Asp Arg Ile

Arg Thr Pro

Asp Leu

195

Leu Pro

210

Leu

Tyr Asn val

225

Ala Ala Leu

Ser Leu Gly

Ala
275

Leu Asp

Phe val

290

Pro

Pro val Thr

305

ser Ser Ser

<210> 25
<211> 990
<212> DNA
<213>
<220>
<223>
<400> 25
atggctttet
atcacctact
atcgaaggtg
ctgcactetg
gacgaccaca

Tyr

Arg

Arg

Ile

Leu

val

Pro

His

260

Asp

Ser

Gln

Leu

Met

Arg

Leu

val

Glu

val

Ser

Leu
325

Tyr

150

Gly

Ser

Ala

ASp

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

variant of ATAll7

Ala

val

Ile

Ile

Gly

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Artificial Sequence

val Pro Tyr GIn Trp Ile

His

Asp

Gln

200

ASp

Asp

Arg

Leu

Gly

Asn

Arg

val

CX2-019W01_ST25. txt

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Glin

Met

170

Gn

The

Leu

val

Thr

250

Asp

Ser

Ile

Tyr

Tyr
330

155

val

val

His

L.ey

val

235

val

Ile

Thr

ser

Tro

ctgctgacac ctctgaaatc grttacacce
ctgaccacga actggacccg gctaacccge
ctitcgttec gecgtctgaa getcgtatet
acgctaccta Caccgggttc cacgtttgga

tcgaacgtct gttctctaac gotgaatcta

val

Ala Gln Ser

Phe
190

LyS Asn

ASD

Gly

Ala
220

Gly

Arg Ser Pro

Leu Glu

Thr Ala

270

Leu

Gly Gly Gly

Gly val

300

Glu Leu Asn

acgacaccgg
tggctggtgy
ctatcttcga
acggtaacgc

tgcgtatcat

Page 25

Phe
160

Pro

val
175

Arg

GIn Trp

Phe Glu

Pro Gly

Gly Arg

240

Ala Glu

Glu Leu
val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgcttgg
ccagggttac
tttccgtctyg

ccegeegetyg

60
120
180
240
300



CX2-019W01_ST25. txt

acccaggacg aagttaaaga aatrcgctctg gaactggttg ctaaaaccga actgegtgaa 360
gcagtagttt ctgtttctat cacccgtggt tactcttcta ccccatatat tcgtgacatc 420
accaaacatc gtccgeaggt ttacatgtac getgttecgt accagtggat cgtaccgtrt 480
gaccgcatcoc gtgacggigt tcacgctatg gttgotcagg ccgttegtcy tactccgegt 540
tcttctatcg accegeaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtggttt cgagctgocg ctgetgetgg acggtgacgg tctgetgget 660
gaaggtccgg gtttcaacgt tgttgttgtc aaagacggtg ttgticgtte tccgggtcgt 720
gctgetcetge cgggtatcac ccgtaaaacce gttctggaaa tcgotgaatc tctgggtcac 780
gaagctatcc tggctgacat caccctgget gaactgetgg acgctgacga agttctgggrt 840
tgcactaccg gtggtggtgt rtggoecgttce gttitctgtiyg acggtaacce gatctctgac 900
ggtgttccgg gtccggttac ccagtctatc atccgtegtt actgggaact gaacgttgaa 960
tcticttctc tgctgaccee ggtacagtac 990
<210> 26

<211> 330

<212> PRT

<213> Artificial sequence

<220>

<223> variant of ATALL7

<400> 26

Met Ala Phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp His Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val Pro Pro
35 40 45

Ser Glu Ala Arg Ile Ser Ile Phe Asp Glin Gly Tyr Leu His Ser Asp
50 55 60

Ala Thr Tyr Thr Gly Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Asp Asp His IlTe Glu Arg Leu Phe Ser Asn Ala Glu Ser Met Arg Ile
85 90 95

Ile Pro Pro Leu Thr GIn Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala val val Ser val Ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Tyr Ile Arg Asp Ile Thr Lys His Arg
Page 26



Pro

145

ASD

Arg

Giy

Leu

Phe

225

Ala

Ser

Leu

Pro

Pro

305

Ser

130

Gn

Arg

Thr

ASD

Pro

210

Asn

Ata

Leu

AsSp

phe

290

val

Ser

<210
<211
<212>
<213>

<220>
<223>

<400>

atggctttct ctgctgacac ctctgaaatc gtttacaccc acgacaccgg itctggactat
atcacctact ctgaccacga actggacccg gctaacccge tggctggtgg tgctgeitgg
atcgaaggtg ctttcgttce gccgtctgaa getcegtatcet ctatcttcga ccagggttac

ctgacctctg acgctaccta caccgggttc cacgtttgga acggtaacgc tttccgtctg

val

Ile

Pro

Leu

195

Leu

val

ey

Gly

Ala

275

val

Thr

ser

27
990
DNA

27

Tyr

Arg

Leu

val

Pro

His

260

ASp

Ser

Gln

Leu

Met

Arg

Leu

val

Gly

Glu

Glu

val

ser

Leu
325

Tvr

150

Gly

ser

Ala

Asp

val

230

Ile

Ala

val

Asp

Ile

310

Thr

variant of ATAll7

135

Ala

val

Ile

Ile

Lys

Thr

Ile

Leu

Gly

Ile

Pro

artificial Seguence

CX2-019w01_ST25. txt

val pro Tyr

ASp

Gln

200

Asp

Asp

Arg

Leu

Arg

val

Ala

Pro

183

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Gin

Met

170

Gin

Thr

Leu

val

Thr

250

Asp

Thr

Ile

Tyr

Tyr
330

140

Gln Trp Ile

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Trp
315

Ala

Lys

ASp

Ala

220

Arg

Leu

Thr

Gly

ASD

300

Glu

Page 27

Gin

Asn

sSer

Glu

Leu

Gly

Gly

Leu

va)

Ala

Phe

190

Gly

Gly

Pro

Iile

Ala

270

Gly

val

Asn

Pro

val

175

GlIn

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Phe

160

Arg

Trp

Glu

Gly

240

Glu

Leu

Trp

Gly

Glu
320

60
120
180
240



CX2-019W01..ST25. txt

gacgaccaca tcgaacgtct gttctctaac gctgaatcta tgcgratcat cocgecegetyg 300
acccaggacg aagttaaaga aatcgctcetyg gaactggttg ctaaaaccga actgcgtgaa 360
gcacatgtrtt ctgtttctat cacccgtggt tactcttcta ccccatatat tcgtgacatc 420
accaaacatc gtccgcaggt ttacatgtac gcetgttccgt accagtggat cgtaccgttt 480
gaccgcatcc gtgacggtgt tcacgctatg gttgetcagt ctgttcgtcg tactccgegt 540
tcttctatcg acccgeaggt taaaaactic cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtggttt cgagctgecg ctgctgotgg acggtgacgy tetgotgget 660
gaaggtccgg grttcaacgt tgttgrtatc aaagacggtg ttgitcgttc tcoccgggteogt 720
gctgetctge cgggtatcac ccgtaaaacc gitctggaaa tcgcetgaatc tcotgggicac 780
gaagctatcce tggotgacat caccctgget gaactgetgg acgctgacga agttotgggrt 8B40
tgctcaaccg gtggtggtgt ttggccgttc gtttetgttg acggtaacce gatctctgac 900
ggtgttccgg gtccggttac ccagtctatce atccgtegtt actgggaact gaacgrtgaa 960
tcttettotc tgctgaccce ggtacagtac 990
<210> 28

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATAll7

<400> 28

?et Ala phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp His Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu gga Gly Gly Ala Ala Trp Ile Glu Gly Ala rhe val pPro Pro
40 45

Ser Glu Ala Arg Ile Ser Ile Phe Asp GIn Gly Tyr Leu Thr Ser Asp
50 55 60

Ala Thr Tyr Thr Gly Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Asp Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser met Arg Ile
85 90 95

Ile Pro Pro Leu Thr GIn Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala His val ser val Ser Ile Thr
115 120 125

Page 28
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Arg Gly Tyr Ser ser Thr Pro Tyr ITe Arg Asp Ile Thr Lys His Arg
130 135 140

pro Gln val Tyr Met Tyr Ala val Pro Tyr Gin Trp Ile val Pro Phe
1435 150 155 160

Asp Arg Ile Arg Asp Gly val His Ala Met val Ala GIn Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro Glin val Lys Asn Phe Gln Trp
180 185 190

Gly Asp Leu Ite Arg Ala Ile GIn Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Leu Pro Leu Leu Leu Asp Gly Asp Gly Leu teu Ala Glu Gly Pro Gly
210 215 220

pPhe Asn val val val Ile Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

Ala Ala Leu Pro Gly ITe Thr Arg Lys Thr val Leu Glu Ile Ala Glu
245 250 255

Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile Thr Leu Ala Glu Leu
260 265 270

Leu Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly val Trp
275 280 285

pro Phe val Ser val Asp Gly Asn Pro Ile Ser Asp Gly val Pro Gly
290 295 300

pro val Thr GlIn Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
305 310 315 320

Ser Ser Ser Leu Leu Thr Pro val Gin Tyr
325 330

<210> 29

<211> 990

<212> DNA

<213> Artificial Sequence

<220>
<223> variant of ATAL1Y

<400> 29
atggcrttct ctgetgacac ¢tctgaaatc gtttacaccc acgacaccgg tctggactat 60

atcacctact ctgaccacga actggacccg gctaaccogce tggetggtgg tgotgettygg 120
atcgaaggty ctttcgttco gocgtetgaa gercgtatct ctatcttcga ccagggttac 180
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ctgacctetg
gacgaccaca
acccaggacqg
gcaatcgttt
accaaacatc
gaccgcatec
tettctateg
gaaacccacg
gaaggtccgg
gctgetetge
gaagctatcc
tgctcaaccy
ggtgttccgg
tottcttctc
<210> 30

<211> 330
<212> PRT
<213>

<220>
<223>

<400> 30
Met Ala rhe
1

Gly Leu Asp

Ala
35

Pro Leu

Glu Ala

30

Ser

Ala Thr

65

Tyr

Asp Asp His

Ile Pro Pro

val Ala Lys

Ser

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

acgctaccta
tcgaacgrct
aagttaaaga
ctgtttctat
gtccgeaggt
gtgacggtgt
acccgeaggt
accgrggtrt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtcecggttac

tgctgaccec

Ala

5

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

CX2-019W01_ST25. txt
caccacgttc cacgtttgga acggtaacgce

gttctctaac gctgaatcta tgcgtatcat

aatcgctctg gaactggtig ctaaaaccga

cacccgtggt tactcttcta ccccatatat

ttacatgtac gctgttccgt accagtggat

tcacgctatg gttgctcagr ctgttcgteg

taaaaacttc cagtggggtg

ctgctgetgy

acctgatccg

cgagctgecg acggtgacgg

tgttgttatc aaagacggty ttgttcgttc

ccgtaaaacc gttctggaaa tcgctgaatc

caccctgget gaactgetgg acgctgacga

ttggccgttc grttoctgttyg acggtaacce

ccagtctatc atccgtegtt actgggaact

ggtacagtac

Artificial Sequence

variant of ATALl7

Ile val Thr His

10

Asp Thr Ser Tyr

Thr Tyr Ser Asp HisS Glu Leu Asp Pro

25 30

Ala Ala Trp ITe Glu Gly Ala pPhe val

40 45

ser Ile pPhe Asp GIn Gly Tyr Leu Thr

55 60

phe His val Trp Asn Gly
70 75

Asn Ala Phe

Arg Leu Phe Ser Asn Ala Glu

0

Ser Met

val Glu Ile Ala

105

GIn Asp Glu Lys Leu

110

ITe val ser val

page 30

Leu Arg Glu ala Ser

tttccgtcty
cccgeegetg
actgcgtgaa
tcgtgacatc
cgtaccgttt
tactcegegt
tgcaattcag
tctgetgget
tcegggtegt
tctgggtcac
agttctgggt
gatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro
Ser

ASp

Leu
80

Arg

Arg
95

Glu Leu

ITe Thr

240
300
360
420
480
540
600
660
720
780
840
500
960
990
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115 120 125

Arg Gly Tyr Ser ser Thr Pro Tyr Ile Arg Asp Ile Thr Lys His Arg
130 135 140

Pro Gin val Tyr Met Tyr Ala val Pro Tyr GIn Trp Ile val Pro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His ala Met val Ala GIn Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro Gln val Lys Asn Phe Gln Trp
180 1853 1980

Gly Asp Leu Ile Arg Ala Ile GIn Glu Thr His Asp Arg Gly phe Glu
195 200 205

Leu Pro Leu Leu Leu Asp Gly Asp Gly Leu Leu Ala Glu Gly Pro Gly
210 215 220

Phe asn val val val Ile Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

Ala Ala Leu Pro Gly ITe Thr Arg Lys Thr val reu Glu Ile Ala Glu
245 250 255

Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile Thr Leu Ala Glu Leu
260 265 270

Leu Asp Ala Asp Glu val Leu Gly Cys ser Thr Gly Gly Gly val Trp
275 280 285

Pro Phe val ser val Asp Gly Asn Pro Ile Ser Asp Gly val Pro Gly
290 285 300

Pro val Thr Gln ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
305 310 315 320

ser Ser Ser Leu Leu Thr Pro val Gln Tyr

325 330
<210> 31
<211> 990
<21Z> DNA
<213> artificial sequence
<220>
<223> variant of ATA117
<400> 31
atggcrttct ctgctgacac ctctgaaatce gtttacacce acgacaccgg tctggactat 650
atcacctact ctgaccacga actggacccg gctaacccgc tggetggtygg tgctgettog 120
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atcgaaggty
ctgaccicty
gacgaccaca
acccaggacg
gcaatcgttt
accaaacatc
gaccgecatec
tcttctatey
gaaacccacg
gaaggtccgg
gctgctetyge
gaagctatcc
tgctcaacceg

ggtgrtccygyg
tcttecttcte

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

<220>
<223>

32
330
PRT

<400> 32
Met Ala Phe
1

Gly teu Asp

Ala
35

Pro lLeu

Glu Ala

50

Ser

ala Thr

65

Tyr

Asp Asp His

Ile Pro Pro

ctrtegttee
acgctaccta
tcgaacgtct
aagttaaaga
ctgrttectat
gtccgcaggt
gtgacggtgt
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccec

Ser Ala As
5

Tyr Ile Th

20

Gly Gly Al

Arg Ile Se

Ph
70

Thr Cys

Glu
85

Ile Ar

Leu Thr Gl

100

CX2-019W01_ST25. txt

gcegtetgaa
cacctgtttc
gttctctaac
aatcgctctg
cacccgtgat
ttacatgtac
tcacgcetatg
taaaaacttc
cgagctgeceg
tgttgttatc
ccgtaaaacc
caccctgget
ttggeegttc
ccagtctate

ggtacagtac

Artificial Seguence

variant of ATALLY7

p Thr ser

r Tyr Sser

a Ala Trp

40

r I'le phe

55

e His val

Phe

g Leu

n Asp Glu

gctcgtatct
cacgtttgga
gctgaatcta
gaactggttg
tactcttcta
gctgttccgt
gttgctcagt
cagtggggtyg
ctgctgctgg
aaagacggty
gttctggaaa
gaactgctgg
gtttctgttyg

atccgtegtt

Glu Ile val

10

Asp His Glu

25

ITe Glu Gly

Asp Gln Gly

Asn Gly

75

Trp

Ser Asn Ala

90

va'l
105

Lys Glu

ctatcttcga
acggtaacgc
tgcgtatcat
ctaaaaccga
ccccatatat
accagtggat
ctgttcgtcg
acctgatccg
acggtgacgg
ttgttegtte
tcgctgaatc
acgctgacga
acggtaaccc

actgggaact

Tyr Thr His

Leu Pro

30

ASp

Ata phe val

45

Tyr bLeu Thr

60

Asn Ala phe

Glu Sser Met

ITe Ala Leu

110

Page 32

ccagggtrac
tttccgtctg
ccegecgetg
actgcgtgaa
tcgtgacatce
cgtaccgttt
tactccgegt
tgcaattcag
tctgetgget
tccgggtegt
tctgggtcac
agttctgggt
gatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro
ser

ASp

Leu
80

Arg

Arg
95

Glu lLeu

180
240
300
360
420
480
540
600
660
720
780
840
500
960
290
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val ala Lys Thr Glu teu Arg Glu Ala ITe val Ser val ser 1le Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Tyr Ile Arg Asp Ile Thr Lys His Arg
130 135 140

Pro GIn val Tyr Met Tyr Ala val Pro Tyr GIn Trp Ile val Pro Phe
145 150 155 160

Asp Arg Ite Arg Asp Gly val His Ala Met val Ala GTn Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro Gin val Lys Asn Phe GIn Trp
180 185 190

Gly Asp Leu Ile Arg Ala Ile GIn Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Leu Pro Leu Leu Leu Asp Gly Asp Gly Leu Leu Ala Glu Gly Pro Gly
210 215 220

Phe Asn val val val Ile Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

Ala Ala Leu Pro Gly Ile Thr Arg Lys Thr val Leu Glu Ile Ala Glu
245 250 255

Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile Thr Leu Ala Glu Leu
260 265 270

Leu Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly val Trp
275 280 285

Pro phe val Ser val Asp Gly Asn Pro Ile Ser Asp Gly val Pro Gly
290 295 300

Pro val Thr GIn Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
305 310 315 320

Ser Ser Ser Leu Leu Thr Pro val GIn Tyr

325 330
<210> 33
<211> 990
<212> DNA
<213> Artificial sequence
<220>
<223> variant of ATAll7
<400> 33
atggctttct ctgctgacac ctctgaaatc gtttacacce acgacaccgg tetggactat 60

Page 33



atcacctact
atcgaaggtg
ctgacctctg
gacgaccaca
acccaggacg
gcaatcgttt
accaaacatc
gaccgcatcc
tcttctateg
gaaacccacg
gaaggt cCcgg
gctgctctge
gaagctatcc
tgctcaaccg

ggtgttcegg
tcttettcete

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

34
330
PRT

<220>
<223>
<400> 34
Met Ala Phe
1

Gly

Leu Asp

Ala
35

Pro Leu

Glu Ala

50

Ser

Ala Thr

65

Tyr

Asp Asp His

ITe Pro Pro

ctgaccacga
ctttegttec
acgctaccta
tcgaacgtct
aagttaaaga
ctgtttctat
gtccgeaggt
gtgacggtgt
acccgcaggt
accgtggttt
gtticaacgt
cgggtatcac
tgactgacat
gtggtggtgt
gtccggttac

tgctgaccce

ser
5

Tyr Ile

20

Gly Gly

Ile

Arg

Thr Ala

Ala Asp

Thr

Ala

ser

Phe

CX2-019w01_ST25. txt

actggaccceyg
gccgtetgaa
caccgctttce
gttctctaac
aatcgctcety
cacccgtgot
ttacatgtac
tcacgctatyg
taaaaacttc
cgagctgeceg
tgrtgttate
ccgtaaaacc
caccctgget
ttggccgttc
ccagtctatc

ggtacagtac

Artificial Seguence

variant of aATall?

Thr Ser

Tyr Ser

Trp
40

Ile Phe

35

His val

70

Glu
85

Ile

Leu Thr

Arg

GIn

Leu Phe

Asp Glu

gctaaccegce
gctegtatet
cacgtttgga
gctgaatcta
gaactggttg
tactcttcta
gctgtteegt
gttgcteagt
cagtggggtg
ctgctgctyg
aaagacggtg
gttctggaaa
gaactgctgg
gtttctgttg

atccgtegtt

Ile val

10

Glu

Asp His Glu

25

Glu Gly

Asp GIn Gly

Asn Gly

75

Trp

Ser Ash Ala

90

val Lys Glu

tggctggtgy
ctatcttcga
acggtaacge
tgcgtatcat
ctaaaaccga
ccecatatat
accagtggat
ctgttecgicy
acctygateceg
acggrgacag
ttgttegtte
tegetgaate
acgctgacga
acggtaaccc

actgggaact

Tyr Thr His

L.eu Pro

30

ASD

Phe val

45

Ala

Tyr Leu Thr

60

Asn Ala Phe

Glu Ser Met

Ile Ala Leu

Page 34

tgctgettgg
ccagggttac
tttccgtctg
cocegeegetg
actgcgtgaa
tcgtgacatc
cgtaccgttt
tactccgegt
tgcaattcag
tctgctoget
tccgagtegt
tctgggtcac
agttectgggt
gatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro

Ser Asp

Arg Leu

80

Arg
85

Glu Leu

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
290



va'l

Arg

Pro

145

AsSp

Arg

Gly

Leu

Phe

225

Ala

Ser

t.eu

Pro

Pro
305

Ala

Gly

Gln

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

ASp

Phe

290

val

LYS

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

ser Ser Ser

<210>
<211>
<212>
<213

<220>
<223>

<400>

35
990
DNA

160

Thr

Ser

Tyr

Arg

Arg

Tle

Leu

val

Pro

His

260

ASp

ser

Gln

Leu

Glu

Ser

Met

Arg

Leu

val

Glu

val

Ser

Leu
325

Leu

Thr

Tyr

150

Gly

Ser

Ala

Asp

Iile

230

Ile

Ala

val

Asp

Ite

310

Thr

Arg

Pro

135

Ala

val

Ile

Ile

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Artificial Sequence

variant of ATAll7

35

Glu

120

Tyr

val

His

AsSp

Gin

200

ASp

Asp

Arg

Leu

Gly

Asn

Arg

val

CX2-019W01_ST25.txt

105

Ala 11e val ser vail

Ile

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Ccys

Pro

Arg

Gln

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

Asp

Ser

Ile

Tyr

Tyr

ASD

Gln

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

315

Ile

140

Twp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

300

Glu

Page 35

125

Thr

Ile

Gin

Asn

Ser

Glu

Leu

Gly

Gly

Leu

110

Ser

LysS

val

Ser

Phe

150

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

Ile

His

Pro

val

175

Gin

Phe

PIro

Gly

Ala

255

Gglu

va'

Pro

val

Thr

Arg

Fhe

160

Arg

Trp

Glu

Gly

Arg

240

Glu

Leu

Trp

Gly

Glu
320



atggetttct
atcacctact
atcgaaggty
tatacctctg
gacgaccaca
acccaggacy
gcaatcgttt
accaaacatc
gaccgeatce
tcttctateg
gaaacccacy
gaaggtccgy
gctgctctge
gaagctatec
tgctcaaccy

ggtgttccgg
tcttcttcte

<210>
<211
<212>
<Z213>

<220>
<223>

<400>

36
330
PRT

36

Met Ala Phe
1

Gly Leu Asp

Ala
35

Pro Leu

Glu Ala

50

ser

Ala Thr

65

Tyr

Asp Asp His

ctgctgacac
ctgaccacga
ctttegttee
acgctraccta
tcgaacgtct
aagttaaaga
ctgtrtctat
gtccgcaggt
gtgacggtgt
acccgecaggt
accgtggrtt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgacece

Ser Ala Asp Thr
5

Tyr Ile

20

Gly Gly

Arg Iie
Thr Gly

Glu
85

Ile

Thr

Ala

Ser

Phe

70

Arg

CX2-019W01_ST25. txt

ctctgaaatc
actggacccyg
gccgtctgaa
caccgggttc
gttcrctaac
aatcgctctyg
caccecgtggt
ttacatgtac
tcacgctatg
taaaaacttc
cgagctgeeg
tgttgttatc
ccgtaaaacc
caccctgget
ttggcegtte
ccagtctatc

ggtacagtac

Artificial Seguence

variant of ATA117

Ser

Tyr Ser

Ala Trp

40

Ite phe

55

His val

Leu Phe

gtttacaccc
gctaacccege
gctcgtatct
cacgtitgga
gctgaatcta
gaactggttyg
tactcttcta
gctgticegt
gttgctcagt
cagtggggtg
ctgctgetygg
aaagacggtg
gttctggaaa
gaactgctygg
gtttctgttg

atccgtcgtt

Ite val

10

Glu

Asp His Glu

25

Ile Glu Gly

Asp GIn Gly

Trp Asn Gly

75

Ser Asn Ala

20

acgacaccgg
tggctggtgg
ctatcttcga
acggtaacgc
tgcgtatcat
ctaaaaccga
cccecatatat
accagtggat
ctgttecgtcg
acctgatccy
acggtrgacgg
rtgttegtic
tcgetgaatc
acgctgacga
acggtaaccc

actgggaact

Tyr Thr His

Leu ASp Pro

30

Phe wval

45

Ala

TYT Thr

60

Tyr

Asn Ala Phe

Glu ser Met

Page 36

tctggactat
tgctgettgg
ccagggttac
tttcegtety
ccegeegetyg
actgcgtgaa
tcgtgacatce
cgtaccgttt
tactccgegt
tgcaattcag
tctgetgget
tccgggtegt
tctgggtcac
agttctgggt
gatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro
Ser

ASp

Leu
80

Arg

Arg
95

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
990



Ile

val

Arg

Pro

145

ASp

Arg

Leu

Phe

225

Ala

Ser

Ley

Pro

Pro

305

Ser

Pro

Ala

Arg

Thr

ASD

Pro

210

Asn

Ala

Leu

Asp

Phe

290

val

Ser

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

<220>
<223>

Pro

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Ser

37
990
DNA

Leu

100

Thr

Ser

Tyr

Arg

Arg

ITe

Leu

val

Pro

His

260

ASDP

Ser

Gln

Leu

Thr

Glu

Ser

Met

Arg

Leu

val

Giu

val

Ser

Leu
325

Gln

l.eu

The

Tyr

150

Gly

ser

Ala

ASp

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

Asp

Arg

Pro

135

Ala

va'l

Ile

Ite

Gly

Lys

Thr

Ile

Leu

Pro

Artificial Seguence

variant of ATall?

CX2-019WO01_ST25. txt

Glu val Lys Glu Ile Ala

Glu

120

Tyr

val

His

ASp

Gln

200

ASp

Asp

Arg

Leu

Gly

AsSn

Arg

val

105

Ala

Ile

Pra

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

GlIn

Ile

Arg

Tyr

Met

170

Gln

Thr

Lau

val

The

250

ASp

Ser

Ile

Tyr

TYr
330

val

Asp

Gin

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

315

Ser

ile

140

Trp

Ala

Lys

AsSp

Ala

220

Arg

Leu

Thr

Gly

300

Glu

Page 37

val

125

Thr

Ile

Gln

Asn

Ser

Glu

Leu

Gly

Gly

Leu

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

ASnh

Glu

Ile

His

Pro

val

175

Gin

Phe

Pro

Gly

Glu

val

Pro

val

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Leu

Trp

Gly

Glu
320



<400> 37
atggctttct

atcacctact
atcgaaggty
ctgtattcty
gacgaccaca
acccaggacg
gcaatcgttt
accaaacatc
gaccgcatcc
tcttctateg
gaaacccacg
gaaggtccgg
gctgctctye
gaagctatcc
tgctcaaccy
ggtgttccgg
tcttcttetc
<210>
<211>
<212>
<213>

<220>
<223>

<400>

38
330
PRT

38
Met Ala Phe
1

Gly Leu

Asp

Ala
35

Pro Leu

ser Gilu Ala

50

Ala Thr

Tyr
65

ASp Asp His

ctgctgacac
ctgaccacga
ctrtegttec
acgctaccta
tcgaacgiet
aagttaaaga
ctgtttctat
gtccgeagyt
gtgacggtgt
acccgeaggt
accgrggtit
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgacceee

ser Ala
5

AS

Th

Al

Arg

Se

Ph
70

Thr Gly

Ile Glu Ar

CX2-019wW01..ST25. txt

ctctgaaatc gtttacaccc acgacaccgg

actggacccg
gccgtctgaa
caccgggttc
gttctctaac
aatcgctetg
cacccgrggt
ttacatgtac
tcacgctatg
taaaaacrtc
cgagctgeeg
tgttgttatc
ccgtaaaace
caccctgget
ttggcegttce
ccagtctate

ggtacagtac

Artificial Seguence

Variant of ATAll7

p Thr ser

r Tyr Ser

a Ala Trp

40

r Ile Phe

55

e His val

g Leu Phe

gctaacccgt
gctcgtatct
cacgtttgga
gctgaatcta
gaactggttyg
tactecttcta
gcrgrteegt
gttgctcagt
cagtggggtg
ctgctgctygy
aaagacggtyg
gttctggaaa
gaactgctgg
gtttctgtty

atccgtegtt

Glu I7e val

10

Asp His Glu

25

ITe Glu Gly

Asp Gln Gly

Trp Asn Gly

75

Ser Asn Ala

tggctggtgg
cratcttcga
acggtaacgc
tgcgtatcat
ctaaaaccga
cccecatatat
accagtggat
ctgttegteg
acctgatccg
acgygtgacgg
trgttcgttc
tcgctgaatc
acgctgacga
acggtaaccee

actgggaact

Tyr Thr His

Leu Asp Pro

30

Phe val

45

Ala

Tyr Leu

60

Tyr

Asn Ala phe

Glu Ser Met

Page 38

tctggactat
tgctgettgg
ccagggttac
Tttcegtetg
ccecgeegetg
actgcgtgaa
tcgtgacatc
cgtaccgttt
tactccgegt
tgcaaticag
tctgetgget
tccgagtogt
tectygggtcac
agttctgggt
gatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro
Ser

AsSp

Leu
80

Alrg

Arg Ile

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
990



Ile

val

Arg

Pro

145

ASD

Arg

teu

Phe

225

Ala

Ser

Leu

Pro

Pro
305

Pro

Ala

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

Asp

Phe

290

val

Pro

Lys

Tyr

val

Ile

Pro

Lau

195

Leu

val

Leu

Gly

Ala

275

val

Thr

s5er Ser Ser

<210
<211>
<212>
<213>

39
990
DNA

Leu

100

Thr

ser

Tyr

Arg

ATg

Ile

ieu

va]l

Pro

His

260

AsSp

Ser

Gln

Leu

85

Thr

Glu

Ser

Met

ASpP

Ser

Arg

Leu

val

Gly

Glu

Glu

val

Ser

Leu
325

GIn

Leu

Thr

Tyr

150

Gly

Ser

Ala

ASD

Ile

230

Ala

val

ASp

Ile

310

Thr

ASp

Arg

Pro

135

Ala

val

Ile

Tle

Lys

Thr

Ile

Leu

Pro

artificial Seguence

Glu

Glu

120

Tyr

val

His

Asp

GIn

200

ASp

Asp

Arg

lLeu

Gly

Asn

Arg

val

CXZ—O%8W01~ST25.tXt

va’l

105

Ala

Ile

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Gln

Lys

Ile

Arg

Tvr

Met

170

Gln

Thr

Leu

val

Thr

250

Asp

Ser

Ile

Tyr

Tyr
330

Glu

val

ASp

GlIn

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Trp
315

Ile

Ser

Tle

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Ley

Thr

Gly

300

Glu

Page 39

Ala

val

125

Thr

Ile

Gin

ASn

ser

Glu

Leu

Gly

Ggly

Leu

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

95

Glu

Ile

His

Pro

val

175

GIn

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

L.eu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Leu

Trp

Gly

Glu
320



CX2-019w01_sST25. txt

<220>

<223> variant of ATAll7

<400> 39

atggctttct ctgctgacac ctctgaaatc gtitacacce acgacaccgg tctggactat 60
atcacctact ctgaccacga actggacceg goctaacccge tggotgatgg tgetgottyg 120
atcgaaggtg ctttcgttece gecgtetgaa getcgtatct cratcttcga ccagggitac 180
ctgacctctg acgctaccta caccgggttc cacgtttgga acggtaacgce tttecgtctg 240
gacgaccaca tcgaacgtct gttctctaac goctgaatcta tgcgtatcat cccgeogetg 300
acccaggacg aagttaaaga aatcgctctg gaactggttg ctaaaaccga actgcgtgaa 360
gcaatcgitt ctgtttctat cacccgtggt tactcttcta ccccatttat tcgtgacatc 420
accaaacatc gtccgcaggr ttacatgtac getgticcgt accagtggat cgtaccgitt 480
gaccgcatcc gtgacggtgt tcacgectatg gttgctcagt ctgttcgtcg tactccgegt 540
tcttctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtggttt cgagctgeccg ctgetgetgg acggtgacgg tctgctaget 660
gaaggtccgg gtttcaacgt tgttgttatce aaagacggtg ttgttcgttc tccgggtegt 720
gctgctctge cgggtatcac ccgtaaaacc gttctggaaa tcgcetgaatc totgggtcac 780
gaagctatcc tggctgacat caccctgget gaactgctgg acgctdacga agttctggot 840
tgctcaaccg gtggtggtgt ctggccgtic gtttetgttg acggtaaccc gatctctgac 900
ggtgttccgg gtccggttac ccagtctatc atccgrtogtt actgggaact gaacgttgaa 960
tcttettete tgetgaccee ggtacagtac 990
<210> 40

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATA1l7

<400> 40

Met Ala Phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp His Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala P?e val Pro Pro
35 40 4

ser Glu Ala Arg Ile Ser Ile Phe Asp GIn Gly Tyr Leu Thr Ser Asp
50 55 60

Ala Thr Tyr Thr Gly Phe His val Trp Asn Gly Asn Ala Phe Arg lLeu
65 70 75 80

Page 40



ASp

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

Ser

Leu

Pro

Pro
305

Asp

Pro

Ala

Gly

Gin

Arg

Thr

ASD

Pro

210

Asn

Ala

Leu

Asp

Phe

290

val

His

Pro

Lys

115

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Ser Ser Ser

<210>
<211>
<212>

41
990
PDNA

Ile

Leu

100

Thr

Ser

TYr

Arg

Arg

ITe

Leu

va'l

Pro

His

260

ASp

Ser

Gin

Leu

Glu

85

Thr

Glu

ser

Met

Arg

Leu

val

Glu

val

Ser

Leu
325

Arg

GIn

Leu

Thr

Tyr

150

Gly

Ser

Ala

Asp

Ie

230

Ile

Ala

val

Asp

Ile

310

Thr

Leu

ASp

Arg

Pro

135

Ala

val

Iie

Ile

Gly

Lys

Thr

Ile

Leu

Pro

CX2-019W01_ST25.txt

phe Ser Asn Ala Glu Ser

Glu

Glu

120

Phe

va'l

His

ASp

Gin

200

Asp

ASp

Arg

Leu

Gly

Asn

Arg

val

val

105

Ala

Ile

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Alrg

GIn

LYyS

Ile

Arg

Tyr

Met

170

Gin

Thr

Leu

va'l

Thr

250

ASp

Ser

Ile

Tyr

Tyr
330

Glu

val

ASp

GIn

155

val

val

His

Leu

val

235

val

ITe

Thr

ser

Ile

ser

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

300

Glu

Page 41

Ala

val

125

Thr

Ile

Gln

ASn

Arg

Glu

Ser

Glu

Leu

Gly

Gly

Leu

Met

Leu

110

Ser

Lys

val

Sar

Phe

190

Gly

Gly

Pro

Ala
270
Gly

val

ASH

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

va'l

Pro

val

‘Ile

l.eu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

240

Glu

Leu

Trp

Gly

Glu
320



<213>

<220>
<223>

<400> 41
atggcattct

atcacctract
atcgaaggtg
ctgacctctg
gacgaccaca
acccaggacg
gcaatcgttt
accaaacatc
gaccgcatce
tcttetateg
gaaacccacg
gaaggtccgg
gctgetctge
gaagctatce
tgctcaaccey

ggtgttccgg
tettettcte

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

<220>
<223>

42
330
PRT

<400> 42

Met Ala Phe Tyr

1

Gly Leu Asp Tyr
20

Pro Leu Ala Gly

35

Ser Glu Ala Arg

50

Ala Thr Tyr Thr

atgctgacac
ctgaccacga
ctttcgttec
acgctaccta
tcgaacgtct
aagttaaaga
ctgtttctat
gtccgeagat
gtgacggtgt
acccgcaggt
accgtgottt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggrtac

tgctgacccce

Ala asp Thr
5

Ile Thr Tyr
Gly Ala Ala
Ile ser Ile

Gly Phe His

CX2-019W01_ST25. txt

Artificial Seguence

variant of ATA117

ctctgaaatc
actggacccy
gccgrctgaa
caccgggrtc
gttctctaac
aatcgetety
cacccgtggr
ttacatgtac
tcacgctaty
taaaaacttc
cgagctygecyg
tgttgttatc
cecgtaaaacc
caccctgget
ttggccgttc
ccagtctatce

ggtacagtac

Artificial Seguence

variant of ATAll7

ser

Ser

Trp

40

Phe

val

Glu

ASp

25

Ile

ASD

Trp

gtttacaccc
gctaaceege
getegtatet
cacgttigga
gcggaateta
gaactggttg
tactcticta
gctgttcegt
gttgctcagt
cagtggggty
ctgectgetygy
aaagacggtg
gttctggaaa
gaactgctgg
gttictgttg

atccgtegtt

Ile val
10

His Glu
Glu Gly

Gln Gly

Asn Gly
Page 42

acgacaccgg
tggctggtgg
ctatcttega
acggtaacgc
tccgtateat
ctaaaaccga
cceegtatac
accagtggat
ctgttegteg
acctgatccyg
actgcgatgyg
ttgttegttc
tcgetgaatc
acgctgacga
acggtaaccc

actgggaact

Tyr Thr

Leu Asp

30

Phe
45

Ala

TYyr
60

Leu

Asn Ala

His

Pro

val

Thr

rPhe

tctggactat
tgctgcttagy
ccagggttac
rtteegtety
ccecgeegety
actgcgtgaa
gcgtgacatc
cgtaccgttt
tactccgegt
tgcaattcag
tctgctgget
tccgggtcgt
tctgggteac
agttctggot
gatctctgac

gaacgttgaa

Asp Thr
15

Ala Asn
Pro Pro
Ser Asp

Arg Leu

60
120
180
240
300
360
426
480
540
600
660
720
780
840
900
960
990



65

Asp

Ile

val

Arg

Pro

145

ASP

Arg

Gly

Leu

Phe

225

Ala

ser

Ley

Pro

Pro

305

Ser

ASp

Fro

Ala

Gly

Gin

Arg

Thr

ASD

Pro

210

Asn

Ala

teu

ASD

Phe

290

val

Ser

<210>

Pro

Lys

Tyr

val

Ile

Pro

Leu

195

Leu

va'l

Leu

Gly

Ala

275

val

Thr

Ser

43

Ile

Leu

100

Thr

Ser

Tyr

Arg

Leu

val

Pro

His

260

Asp

Ser

Gin

l.eu

70

Glu

85

Thr

Glu

Ser

Met

165

ser

Arg

Leu

val

Glu

val

ser

Leu
325

Arg

Gln

leu

Thr

ser

Ala

Asp

Ile

230

Ile

ala

val

Asp

Ile

310

Thr

L.eu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Gly

Ije

PO

Phe

Glu

Glu

120

Tyr

val

His

ASDP

Gin

200

Asp

ASp

Arg

Leu

Gly

Asn

Arg

val

CX2-019w01_sT25.txt

ser

val

105

Ala

Thr

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Gin

Asn

90

Lys

Ile

Arg

Tyr

Met

i70

Gin

Thr

Leu

val

Thr

250

ASp

Ser

Ile

Tyr

Tyr
330

page 43

75

Ala Glu Ser

Gluy

val

ASD

Gin

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Trp

Ile

ser

Ile

140

Trp

Ala

Lys

ASp

Ala

220

Arg

Leu

Thr

Gly

ASp

300

Glu

Ala

val

125

Thr

Ile

Gin

AsSn

Arg

Glu

ser

Glu

feu

Gly

Gly

Leu

ITe

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ite

Ala

270

Gly

val

ASH

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

80

Ile

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Ley

Trp

Gly

Giu
320



<211>
<212>
<213>

<220>
<223>

<400> 43
atggcattct

990
DNA

atcacctatt
atcgaaggtyg
ctgacctcty
gacgaccaca
acccaggacy
gcaatcgttt
accaaacatc
gaccgcatee
tcttctateg
gaaacccacg
gaaggtccgg
gctgetetge
gaagctatcc
tgctcaaccy
ggtgttccgg
tCrtcttctc
<210> 44

<211> 330
<212> PRT
<213>

<220>
<223>

<400> 44

ctgctgacac
cggactacga
ctttegttec
acgctaccta
tcgaacgtct
aagttaaaga
ctgtttctat
gtccgeaggt
gtgacggigt
acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtyt
gtceggttac

tgctgaccec

CxXZ2-019w01_ST25. txt

Artificial Sequence

variant of ATAl1l7

ctctgaaatc
actggatceg
gccgtetgaa
caccgggttc
gttctctaac
aatcgctetg
caccegtggt
ttacatgtac
tcacgcetatg
taaaaacttc
cgagctgccg
tgttgttatc
ccgtaaaacc
caccctgget
ttggecgttc
ccagtctatc

ggtacagtac

Artificial Seguence

variant of ATAl1l7

gtttacacce
gctaaccege
gctcgtatct
cacgtttgga
gcggaatcta
gaactggttyg
tactcttcta
gctgttcegt
gttgctcagt
cagtggggty
ctgctgetgg
aaagacggtg
gttctggaaa
gaactgctgg
gtttctgttg

atccgtegtt

Met Ala Phe Ser Ala Asp Thr Ser Glu Ile val

1

5

10

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu
20 25

pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly
35 40

acgacaccgyg
tggctggtgg
ctatcttoga
acggtaacgc
tccgtattat
ctaaaaccga
ccccatatat
accagtggat
ctgttcgteg
acctaatccy
actgcgatgg
ttgttegttc
tcgetygaatce
acgctgacga
acggtaaccc

actgggaact

tctggactat
tgctgcttgg
ccagggttac
tttecgtety
ceccgecgeyg
actgcgtgaa
tcgtgacatc
cgtaccgttt
tactcegegt
rgcaattcag
tctgetgget
rccgggtegt
tctgggtcac
agttctgggt
gatctctgac

gaacgttgaa

Tyr Thr His Asp Thr

15

Leu Asp Pro Ala Asn
30

Ala phe val Pro Pro

Ser Giu Ala Arg Ile ser Yle Phe Asp GIn Gly Tyr Leu Thr Ser Asp
50 55 60

Page 44
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420
480
540
600
660
720
780
840
200
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Ala

65

Asp

Ile

val

Arg

Pro

145

Asp

Arg

Leu

Phe

225

Ala

Ser

Leu

Pro

Pro

305

ser

Thr

Asp

Pro

Ala

Gly

Gin

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

Asp

Phe

290

val

Ser

Tyr

His

Pro

Tyr

val

Ile

Pro

Leu

195

Leu

val

L.eu

Gly

Ala

275

val

Thr

Ser

Thr

Ile

Leu

100

Thr

sSer

Tyr

Arg

Arg

Ile

Leu

val

Pro

His

260

ASp

Ser

Gln

Leu

Gly

Glu

85

Thr

Glu

Ser

Met

165

Ser

Arg

Leu

val

Gly

Glu

Glu

val

ser

Leu
325

Phe

70

Arg

Gin

Leu

Thr

TYr

150

Gly

Ser

Ala

AsSp

Ile

230

Iie

ala

val

ASD

Ile

310

Thr

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

LYS

The

iTe

Leu

Gly

Itle

Pro

CX2-019wW01_ST25. txt

val Trp Asn Gly Asn Ala
75

Phe

Glu

Glu

120

Tyr

val

His

Asp

Gin

200

Asp

Asp

Arg

L.eu

Gly

Asn

Arg

val

Ser
val

105

Ala

Pro

Ala

Pro

i85

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Gin

Asn

90

Lys

Ile

Arg

Tyr

Met

170

Glin

Thr

Leu

val

Thr

250

Asp

Ser

Ile

Tyr

Tyr
330

Ala

Glu

val

ASp

Gin

155

val

val

His

Leu

val

235

val

Ile

Thr

ser

Trp
315

Glu

Ile

Ser

Ile

140

irp

Ala

LYS

Asp

Ala

220

Arg

Leu

Thr

Gly

Page 45

Ser

Ala

val

125

Thr

Ile

GlIn

ASn

ser

Glu

Leu

Gly

Gly

Leu

Phe

Ile

Leu

110

ser

Lys

va'l

Ser

rPhe

180

Gly

Gly

Pro

Ala
270
Gly

val

Asn

Arg
Arg

95

Glu

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

lLeu

80

Ile

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

L.eu

TP

Gly

Glu
320



CX2-019w01_ST25.txt

<210> 45

<211> 990

<212> DNA _

<213> artificial sequence
<220>

<223> variant of ATAll7
<400> 45

atggctttct cagctgacac ctctgaaatc gtttacaccc acgacaccgg tctggactat
atcacctatt cggactacga actggatccg gctaacccge tggetggtgg tgotgettgg
atcgaaggtg ctttegttcc geccgtctgaa gctcgtatct ctatcttcga ccagggttac
ctgacctctg acgctaccta caccgggttc cacgtttgga acggtaacgc tttcegtctg
gacgaccaca tcgaacgtct gttctctaac geggaatcta tccgtattat cccgecgeig
acccaggacg aagttaaaga gatcgctctyg gaactggttg ctaaaaccga actgcgtgaa
gcaatcgttt ctgtttctat cacccgtggt tactcttcta ccccgtatac gegtgacatc
accaaacatc gtccgcaggt ttacatgtac gotgticcgt accagtggat cgraccgttt
gaccgcatcc gtgacggtgt tcacgctatyg gttgctcagt ctgttcgtcg tactccgegt
tcttctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag
gaaacccacg accgtggttt cgagctgecg ctgctgetgg actgcgatgg tctgetgget
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgttc tccgggtegt
gctgctotge cgggtatcac ccgtaaaacc gttctggaaa tcgetgaatce tetgggteac
gaagctatce tggctgacat caccctgget gaactgetgg acgctgacga agttctgggt
tgctcaaccg gtggtggtgt ttggecgttc gtttetgtty acggtaacce gatctctgac

ggtgttccgg gtccggttac ccagtctate atccgtcgtt actgggaact gaacgtigaa

tCtTCttcte tgctgaccee ggtacagtac

<210> 46

<211> 330

<212> PRT

<213> Artificial Sequence
<220>

<223> variant of ATAll7
<400> 46

Met Ala Phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp ggo Ala Asn
20 25

pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val Pro Pro
35 40 45

Ser Glu Ala Arg Ile Ser Ile Phe Asp Gln Gly Tyr Leu Thr Ser Asp
Page 46
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480
540
600
660
720
780
840
900
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890



Ala

65

Asp

1le

val

Arg

Pro

145

ASD

Arg

Gly

Leu

Phe

225

Ala

Ser

L.eu

Pro

Pro

305

Ser

50

Thr

Asp

Pro

Ala

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

Asp

Phe

290

va'l

Ser

Tyr

His

Pro

Tyr

va'l

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Ser

Thr

Ile

Leu

160

Thr

ser

Tyr

Arg

Leu

val

Pro

His

260

ASD

Ser

Gln

Leu

Gly

Glu

85

Thr

Glu

Ser

Met

ASp

ser

Arg

Leu

va't

Glu

val

Ser

Leu

Phe

70

Arg

Gln

L.eu

Thr

Tyr

150

Gly

Ser

Ala

Asp

1le

230

Ile

Ala

val

Asp

Ile

310

The

55

His

Ley

ASp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

L.eu

Pro

CX2-019w01_ST25. txt

val Trp Asn

Phe

Glu

Glu

120

Typ

val

His

ASp

Glin

200

Asp

Asp

Arg

Leu

Gly

Asn

Arg

val

Ser

val

105

Ala

Thr

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Asn

90

Lys

Ile

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

ASD

sSer

Ile

Tyr

Tynr

Gly
75

Ala
Glu
val
Asp
Glin
155
val
val
His
Leu
val
235
val
Tle

Thr

Ser

60

Ash

Glu

Ile

Ser

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

Page 47

Ala

ser

Ala

val

125

Thr

Ile

Gin

ASH

205

Glu

Ser

Glu

Ley

Gly

Gly

Leu

Phe

Ile

Leu

110

Ser

Lys

val

Ser

phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

Arg

Arg

a5

Glu

Ile

His

Pro

val

175

GIn

Phe

Pro

Gly

val

Pro

val

Leu

80

Ile

Leu

Thr

Arg

rhe

160

Arg

Trp

Glu

Gly

Leu

Trp

Gly

Glu
320



CX2-019WO01_ST2Z5.txt

325 330
<210> 47
<211> 990
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of ATAll7
<400> 47

atggctttct cagctgacac ctctgaaatc gtttacaccc acgacaccgg tctggactat
atcacctact ctgactacga actggacccg gctaacccge tggotggtgg tgotgettgg
atcgaaggtg ctttcgttcc gocgtctgaa gotcgtatct ctatettcga ccagggttac
ctgacctctg acgctaccta cacctgtttce cacgtttgga acggtaacge trtcegictg
gacgaccaca tcgaacgtct gttctctaac gcggaatcta tccgtatcat ceccgeegotg
acccaggacyg aagttaaaga gatcgetctg gaactggttg ctaaaaccga actgcgtgaa
gcaatcgttt ctgtttctat cacccgtggt tactcttcta ccccatatac gegtgacatc
accaaacatc gtccgcaggt ttacatgtac gctgttccgt accagtggat cgtaccgttt
gaccgcatcc gtgacggtgt tcacgctatg gttgetcagt ctgttegtcg tactccgegt
tcttctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag
gaaacccacg accgtggttt cgagetgccg ctgetgotgy actgcgacgg tctgctgget
gaaggtccgg gtticaacgt tgttgttatc aaagacggtg ttgttegttc tccgggtegt
gctgetctge cgggtatcac ccgtaaaacc gttctggaaa tcgctgaatc tctgggtcac
gaagctatcc tggctgacat caccctgget gaactgctgg acgctgacga agttetgggt
tgctcaaccg gtggtggtgt ttggccgtic gtttctgttg acggtaacce gatctctgac
ggtgttccgg gtccggttac ccagtctate atccgtegtt actgggaact gaacgttgaa

tcttcttctc tgctgaccec ggtacagtac

<210> 48

<211> 330

<212> PRT

<213> Aartificial seguence
<220>

«223> variant of ATAllY
<400> 48

Met Ala Phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr ITe Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu §1a Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val Pro Pro
5 40 45

Page 48
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860
99¢



Ser

Ala

65

Asp

Ite

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe

225

Ala

ser

Leu

Pro

Pro
305

Glu

50

Thr

ASp

Pro

Ala

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

ASD

Phe

290

val

Ala

TYr

His

Pro

LysS

115

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Arg
Thr
Ile
Leu
100
Thr
ser

Tyr

Arg

Leu
val
Pro
His
260
ASp

Ser

G1n

Ile

cys

Glu

85

Thr

Glu

ser

Met

Arg

Leu

val

Glu

val

Ser

Ser

rhe

70

Arg

Gin

Leu

Thr

Tyr

150

Gly

Ser

Ala

Asp

Ile

230

Ile

Ala

val

ASD

Ile
310

Ile

55

His

lLeu

ASp

Arg

Pro

135

Ala

val

Ile

Ile

LYS

Thr

Tle

Leu

CX2-019W01_ST25.txt

Phe Asp GIn Gly Tyr Leu

val

Phe

Gilu

Glu

120

Tyr

val

His

ASp

Gln

200

ASp

Asp

ATg

Leu

Gly

Asnh

Arg

Tep

ser

val

105

Ala

Thr

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Asn
Asn

90

LYys

Arg

TYr

Met

170

Gln

Thr

Leu

val

Thr

250

Asp

Ser

Ite

Tyr

Gly

75

Ala

Glu

val

ASp

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Trp
315

60

Asn

Glu

Ser

Ile

140

Trp

Ala

Lys

ASD

Ala

220

Arg

Leu

Thr

Gly

pPage 49

Ala

Ser

Ala

val

125

Thr

Ile

Gin

Asn

205

Glu

Ser

Glu

Leu

Gly

Gly

Leu

Thr

Phe

Ile

L.eu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

ser

Arg

Arg

95

Glu

Iie

His

Pro

val

175

Gin

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

ASD

Leu

80

Ile

l.eu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

l.ey

Trp

Gly

Glu
320



CX2-019wW01_ST25. txt

Ser Ser Ser Leu Leu Thr Pro val GIn Tyr

<210> 49

<211> 990
<212> DNA
<213>

<220>
<223>

<400> 49
atggcttrtct

atcacctact
atcgaaggrg
ctgacctectg
gacgaccaca
acccaggacg
gcaatcgttt
accaaacatc
gaccgecatcc
tcttccateg
gaaacccacg
gaaggtccgg
gctgctctgce
gaagctatcc
tgctcaaccg
ggtgttccgg
tcttctictc
<210> 50

<211> 330
<212> PRT
<213>

<220>
<223>

<400> 50

325

cagctgacac
ctgactacga
cttrcgttec
acgctaccta
tcgaacgtct
aagttaaaga
ctgtttetat
gtccgeaggt
gtgacggtgt
accegeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgacccc

Artificial Sequence

variant of ATA11l7

cectgaaate
actggacccyg
gccgtctgaa
cacctgtttc
grtctctaac
gatcgctctg
caccegtggt
tracatgtac
tcacgctatg
taaaaacttc
cgagctgecg
tgttgttatc
ccgtaaaacce
caccctggct
ttggcegttc
ccagtctatc

ggtacagtac

Artificial Sequence

variant of ATA1ll7

330

gtttacaccc
gctaaccege
gctegtatet
cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gctgttecgt
gttgctcagt
cagtggggtg
ctgctgotgg
aaagacggtg
gttctggaaa
gaactgctgg
gtttctgttg

atccgtegtt

acgacaccgg
tggctggtgg
ctatcttcga
acggtaacgc
tccgtatceat
ctaaaaccga
ccccatatac
accagtggat
ctgttegtey
acctgatccg
actgcgacgg
ttgttegttc
tcgctgaatce
acgctgacga
acggtaaccc

actgggaact

tctggactat
tgctgettgyg
ccagggttac
tttccgtctyg
ccegeegetyg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tactccgegt
tgcaattcag
tetgetgget
tcegggtegt
tctgggtcac
agttctgggt
gatctctgac

gaacgitgaa

Met Ala Phe Ser Ala Asp Tthr Pro Glu Ile val Tyr Thr His Asp Thr
1 5

10

15

Gly Leu Asp E%r Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
25 30

Pro Leu Ala Gly Gly Ala Ala Trp 1le Glu Gly Ala Phe val Pro Pro
Page 50

60
120
180
240
300
360
420
480
540
600
660
720
780
840
00
960
990



Ser

Ala

65

ASp

Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe

225

Ala

Ser

l.euy

Pro

Pro

Glu
50

Thr
Asp

Pro

Ala

Arg
Thr
Asp
Pro
210
ASH
Ala
Leu
Asp
Phe

290

val

35

Ala

Tyr

His

Pro

Lys

115

TyT

1 val

Pro

teu

195

Leu

val

Leuy

Gly

Ala

275

val

Thr

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

val

Pro

His

260

Asp

Ser

Gin

Ile

Cys

Glu

85

Thr

clu

Ser

Met

165

Ser

Arg

Leu

val

Glu

val

Ser

ser

Phe

70

Arg

GIn

Leu

Thr

Tyr

150

Gly

Ser

Ala

AsSp

Ile

230

1le

Ala

val

Asp

Ile

Ile

55

His

Leu

ASp

ATQ

Pro

135

Ala

val

Ile

Ile

Cys

215

LYS

Thr

l.eu

40

CX2-019wW01_ST25.txt

Phe Asp Gln Gly Tyr
60

val

Phe

Glu

Glu

120

Tyr

val

His

AsSp

Gin

200

Asp

AsSp

Arg

Leu

Gly

Asn

Arg

Trp

Ser

val

105

Ala

Thr

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Atla

265

Cys

Pro

Arg

Asn

Ash

90

LYS

Ile

Arg

Tyr

Met

170

Gin

Thr

Leu

va'l

Thr

250

ASp

ser

Gly

75

Ala

Glu

val

AsSp

Gin

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

ASn

Glu

Ile

Ser

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

ASD
300

Tyr Trp Glu
page 51

Leu

Ala

Ser

val

125

Thre

Ile

Gin

Asn

205

Glu

Ser

Glu

Leu

Gly

Gly

Leu

Thr

Phe

Ile

teu

110

ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asnh

Ser

Arg

Arg

a5

Glu

Ile

His

Pro

val

175

Gin

Phe

Pro

Gly

Ala

Glu

val

Pro

val

ASD

Leu

80

Ile

Ley

Thr

Arg

Phe

160

Arg

Trp

Gly

Gly

Arg

Glu

Leu

Trp

Gly



305

CX2-019w01_ST25.txt

310

315

ser Ser Ser Leu Leu Thr Pro val Gln Tyr

<210> 51
<211> 990
<212> DNA
<213>

<220>
<223>

<400> 51
atggctttet

atcacctract
atcgaaggtg
tatacttcty
gacgaccaca
acccaggacg
gcaatcgttt
accaaacatc
gaccgcatcce
tcttctateg
gaaacccacyg
gaaggtccgg
getgctetge
gaagctatcc
tgctcaaccg

ggrgttccgg
tcttcticte

<210> 52

<211> 330
<212> PRT
<2313>

<220>
<223>

<400> 52

325

cagctgacac
ctgactacga
crttecgttce
acgctaccta
tcgaacgtcet
aagttaaaga
ctgtttctat
gtcegeaggt
gtgacggtgt
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtogtot
gtccggttac

tgctgaceec

Artificial Sequence

variant of ATA11l7

ctctgaaatce
actggaccecy
gccgtetgaa
cacctccttce
gttctctaac
gatcgecterg
cacccgtggt
ttacatgtac
tcacgetatg
taaaaacttc
cgagctgeeg
tgttgttate
ccgtaaaacc
caccctgget
ttggecgttc
ccagtctatce

ggtacagtac

Artificial Seguence

variant of atall?y

330

gtttacaccc
gctaacccge
gctcgtatct
cacgtttgga
gcggaatcta
gaactggtty
tactcttcta
gcrattcegt
gttgctcagt
cagtggggtg
ctgetgctygy
aaagacggtyg
gttctggaaa
gaactgctgg
gtttctgtig

atccgtegtt

acgacaccgg
tggctgatag
ctatcttega
acggtaacgc
tcegratcat
ctaaaaccga
cccecatteac
accagtggat
ctgttecgteg
acctgatccy
actgcegacgg
ttgttcgttc
tcgctgaatc
acgctgacga
acggtaaccc

actgggaact

320

tctggactat
tgctgcttygg
ccagggttac
trtccgtctg
cccgecgety
actgcgtgaa
acgtgacatc
cgtaccgttt
tactccgegt
tgcaattcag
tctgetgget
teegggtegt
tetgggtcac
agttctgggt
gatctctgac

gaacgttgaa

Met Ala Phe Ser Ala Asp Thr Ser Glu 1Ile val Tyr Thr His Asp Thr
1 10 15

5

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25 30

Page 52
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Pro

ser

Ala

65

AsSp

ITe

val

Arg

Pro

145

ASp

Arg

Leu

Phe

225

Ala

Ser

Leu

Pro

l.eu

Glu

50

Thr

ASp

Pro

Ala

Gly

GlIn

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

Asp

Phe
290

Ala

35

Ala

Tyr

His

Pro

LYS

115

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Gly

Arg

Thr

Ile

Leu

100

Thr

sSer

Tyr

Arg

Arg

Ile

Leu

val

Pro

His

260

Asp

Ser

Gly

Ile

Ser

Ghu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Glu

val

Ala

Ser

Phe

70

Arg

Glin

l.ey

Thr

TYr

150

Gly

Ser

Ala

ASp

Ile

230

Iie

Ala

val

Asp

Ala

Ile

55

Leu

ASD

Ardg

Pro

135

Ala

val

Ile
Cys
215

Lys

Thr

Leu

Gly

Trp I1e Glu Gly Ala Phe
40

Phe

val

Phe

Glu

Glu

120

Phe

ITe

His

Asp

Gin

200

ASp

AsSp

Arg

Leu

Gly

Asn

CX2~-019W01_ST25. txt

Asp

Trp

Ser

val

105

Ala

Thr

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Gin

AsSn

Ash

a0

Lys

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

ASD

Ser

Ile

Gly

Gly

75

Ala

Glu

val

Asp

GIn

155

val

val

His

Leu

val

235

val

Ile

Thr

ser

Tyr

60

Asn

Glu

Ile

ser

Ile

140

Trp

Ala

Lys

ASD

Ala

220

Arg

Leu

Thr

Gly

Page 53

45

Tyr

Ala

Ser

Ala

val

125

Thr

ITe

Glin

Asnh

205

Glu

Ser

Glu

Leu

Gly

Gly

val

Thr

Phe

Ile

Leu

110

Ser

LYS

val

Ser

Phe

190

Gly

Gly

Pro

ITle

Ala

270

Gly

val

Pro

Ser

Arg

Arg

G5

Glu

Tle

His

Pro

val

175

Gin

rPhe

Pro

Gly

Glu

val

Pro

Pro

Asp

Leu

80

Ile

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

240

Glu

Leu

Trp

Gly



CX2~019wW01_ST25.txt

Pro val Thr GIn Ser 118 Ite Arg Arg Tyr Trp Glu Leu Asn val Glu
31

305

315

Ser Ser Ser Leu Leu Thr Pro val GIn Tyr

<210> 53

<211> 990
<212> DNA
<213>

<220>
<223>

<400> 53
atggctttct

atcacctact
atcgaaggtyg
tatacttctg
gacgaccaca
acecaggacg
gcagtggttt
accaaacatc
gaccgeatec
tecttetategy
gaaacccacg
gaaggtccgg
gctgetetge
gaagctatcc
tgctcaaccg

ggtgttccgg
tcttcttcte

<210> 54
<211> 330
<212>
<213>

<220>
<223>

<400> 54

PRT. L.
Artificial sequence

325

cagctgacac
ctgactacga
ctttcgttec
acgctaccta
tcgaacgtct
aagttaaaga
ctgtttctat
gtccgeaggt
gtgacggtgt
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtyt
gtccggrtac

tgctgaccecc

Artificial Sequence

variant of ATA11l7

ctcrgaaatc
actggacccg
gcegtetgaa
cacctgrrtc
gttctctaac
gatcgctctg
cacccgtggt
ttacatgtac
tcacgctaty
taaaaacttce
cgagctgeeg
tgttgttatc
ccgtaaaacc
caccctggcet
ttggeegttce
ccagtctatc

ggtacagtac

variant of ATA1l7

330

gtttacaccc
gctaacccge
gctegtatet
cacgrrtgga
gcggaatcta
gaactggttg
tactcttcta
gctgtteegt
gttgctcagt
cagtggggtyg
ctgctgctgg
aaagacggty
gttctggaaa
gaactgctgg
gtttctgtty

atccgregtt

acgacaccgg
tggctggtag
ctatcttcga
acggtaacgc
tccgtatcat
ctaaaaccga
ccececattcac
accagtggat
ctgttcgteg
acctgatecg
actgcgacgg
ttgttegttc
tcgetgaatce
acgctgacga
acggtaaccce

actgggaact

320

tctggactat
tgctgcitgg
ccagggttac
tttecgtety
cccgecgety
actgcgtgaa
acgtgacatc
cgtaccgttt
tactcegegt
tgcaattcag
tctgetgget
tcegggtegt
tctgggtcac
agttctgggt
gatctctgac

gaacgttgaa

Met Ala Phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly teu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
Page 54
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Pro

Ser

Ala

65

Asp

Ile

val

Arg

Pro

145

Asp

Arg

Leu

Phe

225

Ala

ser

Leu

Pro

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

Gin

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

Asp

Phe

Ala

35

Ala

Tyr

His

Pro

Tyr

val

Ile

Pro

Leu

195

lL.eu

val

Leu

Gly

Ala

275

val

20

Gly

Arg

Thr

Ile

Leuy

100

Thr

Ser

Tyr

Arg

Leu

val

Pro

His

260

Asp

Ser

Gly

Ile

Cys

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Glu

val

Ala

Ser

Phe

70

Arg

Gln

Leu

Thr

Tyr

150

Gly

Ser

Ala

ASp

Ile

230

Ile

Ala

val

ASp

Ala

Ile

55

His

Leu

ASD

Arg

Pro

135

ala

val

Ile

Tle

Cys

215

Lys

Thr

Ile

Leu

Gly

CX2-019wW01_ST25. txt

25

Trp Ile Glu
40

Phe

val

Phe

Glu

Glu

120

rPhe

va'l

His

ASD

Gln

200

Asp

ASp

Arg

Leu

Gly

Asn

ASp

Trp

Ser

val

105

Ala

Thr

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Glin

Asn

Asn

S0

Lys

val

Arg

Tyr

Met

170

Gln

Thr

l.eu

val

Thr

250

ASD

Ser

Gly

Gly

Gly

75

Ala

Glu

val

Asp

Gin

155

val

va'l

His

fLeu

va'l

235

val

Ile

Thr

Ala

Tyr

60

Asnh

Gly

Ife

Ser

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Ley

Thr

Gly

Ile Ser Asp

Page 55

Phe
45

Tyr

Ala

Ser

Ala

val

125

Thr

Gln

Asn

ser

Glu

Leu

30

val

Thr

Phe

Ile

Leu

110

ser

Lys

va’l

Ser

Phe

190

Gly

Gly

Pro

ITe

Ala

270

va'l

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

Pro

ASp

Leu

80

IMe

l.eu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Leu

Trp

Gly



290

305

CX2-019W01_ST25. tXt

295

310

Ser Ser Ser Leu Leu Thr Pro val Gln Tyr

325
<210> 55
<211> 990
<212> DNA
<213> aArtificial seguence
<220>
<223> variant of ATAll7
<400> 55
atggctttct cagctgacac crctgaaatc
atcacctact ctgactacga actggacccg
atrcgaaggto ctttcgttce gocgtctgaa
tatacttctg acgctaccta caccaccttc

gacgaccaca tcgaacgrict
actcaggacg
gcagtggttt
accaaacatc
gaccgeatcec
tctTctatcg
gaaacccacg accgtggttt
gaaggtccgg
gctgctcectge
gaagctatcce tggcetgacat
tgctcaaccg

ggtgttccgg
tcttetrtetce

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

<220>
<223>

<400>

1

gttctctaac
aagttaaaga gatcgctcty
ctgtttctat cacccgtggt
gtccgcagygt ttacatgtac
gtgacggtgt tcacgctatg
acccgcaggt taaaaactic
cgagctgeeg
gtttcaacgt tgttgttatc
cgggratcac ¢cgtaaaacc
caccctgget
gtggtggtgt

gtccggttac

ttggecgttc
ccagtctatc

tgctgaccee ggtacagtac

56
330
PRT
Artificial Seguence

variant of ATAll7
56

330

gtttacacce
gctaaceege
gctegtatet
cacgttitgga
gcggaatcta
gaactggttg
tactcttcta
gctgttecgt
gttgctcagt
€agtggggtyg
ctgctgctgg
aaagacggtg
gttctggaaa
gaactgctgg
gtttctgtty

atccgtegtt

300

Pro val Thr GIn Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
315

acgacaccgyg
tggctggtgg
ctatctrcga
acggtraacgc
tccgtateat
ctaaaaccga
ccecatteac
accagtggat
ctgttcgteg
acctgatccg
actgcgacgg
ttgttcgttc
tcgotgaatce
acgctgacga
acggtaaccc

actgggaact

Page 56

320

tctggactat
tgctgettgg
ccagggttac
tttcegtetg
ccecgecygetg
actgcgtgaa
acgtgacatc
cgtaccgttt
tactccgegt
tgcaattcag
tctgetgget
tcecgggtegt
tctgggtecac
agttctgggt
gatctetgac

gaacgttgaa

Met Ala Phe Ser Ala Asp Thr Ser Gliu Ile val Tyr Thr His Agp Thr
5 10 1
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240
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360
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480
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960
990



Gly

Pro

Ser

Ala

65

ASp

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

rhe

225

Ala

Ser

Leu

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

GIn

Arg

Thr

ASp

Pro

210

ASn

Ala

Leu

Asp

Asp

Ata

35

Ala

Tyr

His

Pro

Lys

115

Tyr

val

I'le

Pro

Leu

195

Leu

val

Leu

Gly

Ala
275

Tyr

20

Gly

Arg

Thr

Ile

leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

Ley

val

Pro

His

260

ASD

Ile

Gly

T'le

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Glu

Thr

Ala

Ser

Phe

70

Arg

Gin

Leu

Thr

Tyr

150

Gly

Ser

Ala

ASD

Ile

230

Ile

Ala

val

Tyr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

ITe

Ile

cys

215

Lys

Thr

Ile

L.eu

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

val

His

ASp

Glin

200

Asp

ASD

Arg

Leu

Gly

CXZ2-019w01_ST25. txt

Asp Tyr Glu Leu Asp
25

Ile

ASp

Trp

Ser

val

105

Ala

Thr

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

263

Cys

Glu

GIn

ASN

AsSn

90

LYS

val

Arg

Tyr

Met

176

Gln

Thr

Leu

val

Thr

250

AsSp

Ser

Gly

Gly

Gly

75

Ala

Glu

val

Asp

GIn

155

val

val

His

Leu

val

235

val

Ile

Thr

Ala

Tyr

60

Asn

Glu

Ile

ser

Ile

140

Trp

Ala

Lys

ASp

Ala

220

Arg

Leu

Thr

Gly

Page 57

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

GlIn

Asn

Ser

Glu

Leu

Gly

Pro

30

val

Thr

Phe

Ile

Leu

110

Ser

LYS

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gin

Phe

Pro

Gly

Glu

val

Asn

Pro

ASp

Leu

80

Ile

Let

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Leu

Trp



CX2-019W01._ ST25. txt

Pro Phe val Ser val Asp Gly Asn Pro Ile Ser Asp Gly val Pro Gly
295

290

305

310

Ser Ser Ser Leu Leu Thr Pro val GlIn Tyr

<210> 57

<211> 990
<212> DNA
<213>

<220
<223>

<400> 57
atggctttct

atcacctact
atcgaaggtg
tatacttctg
gacgaccaca
acccaggacg
gcaatcgttt
accaaacatc
gaccgcatcc
tcttctatcg
gaaacccacg
gaaggtccgyg
gctgctctge
gaagctatce
tgctcaaccyg
ggtgrtccgy
tCcticttcte
<210> 58

<211> 330
<212> PRT
<213>

<220>
<223>

<400> 58

325

cagctgacac
ctgactacga
ctttegttee
acgctaccta
tcgaacgtct
aagttaaaga
ctgtttctat
gtccgcaggt
gtgacggtgt
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggrgt
gtccggttac

tgcetgacccc

Artificial Seqguence

variant of ATA11l7

ctctgaaatc
actggacccy
gccgtctgaa
caccaccttc
gttctctaac
gatcgctctg
cacccgtggt
ttacatgtac
tcacgetatg
taaaaacttc
cgagetgecy
tgttgttate
ccgraaaacc
caccctgget
ttggccgttc
ccagtctatce

ggtacagtac

Artificial Seguence

variant of ATAl1l7

330

gtttacacce
gctaacccgce
gctcgtatct
cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
getgttoegt
gttgctcagt
cagtggggtg
ctgctgetygy
aaagacggtg
gttctggaaa
gaactgctag
gtrtctgttg

atccgtegtt

300

Pro val Thr GIn Ser ITe Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
315

acgacaccgg
tggctggtyg
ctatcttecga
acggtaacgc
tccgtatcat
ctaaaaccga
cceccattega
accagtggat
ctgticgtcg
acctgatceyg
actgcgacgg
ttgttcgttc
tcgetgaate
acgctgacga
acggtaaccc

actgggaact

320

tctggactat
tgctgettgyg
ccagagttac
tttccgtetg
ccecgeegety
actgcgtgaa
gcgtgacatc
cgtaccgttt
tactccgegt
tgcaattcag
tctgctggct
tccgggtogt
tctgggteac
agttctgggt
gatctctgac

gaacgttgaa

Met Ala Phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr

Page 58

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
990



Gly

Pro

Ser

Ala

65

Asp

Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe

225

Ala

Ser

L.eu

Leu

Leu

Glu

50

The

AsSp

Pro

Ala

Arg

Thr

AsSp

Pro

210

Asn

Ala

Leu

ASp

ASp

Ala

35

Ala

Tyr

His

Pro

LYyS

115

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

Arg

Thr

Ile

Leu

100

Thr

ser

Tyr

Arg

Leu

val

Pro

His

260

ASp

Ile

Gly

ITe

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

lL.eu

val

Glu

Thr

Ala

Ser

Phe

70

Arg

Gln

Lek

Thr

Tyr

150

Gly

ser

Ala

ASp

Ile

230

Ite

Ala

val

Tyr

Ala

Ile

55

His

Ley

ASD

Arg

Pro

135

Ata

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

val

His

ASp

GlIn

200

ASP

ASp

Arg

Leu

Gly

CX2-019w01_ST25. txt
10

Asp
25

Ile
ASp
Trp
ser
val
105
Ala
Glu
Pro
Ala
Pro
185
Glu
Gly
Gly
Lys
Ala

265

Cys

Tyr

Glu

Gln

Asn

Ash

50

Lys

Ile

Arg

Tyr

Met

170

Gin

Thr

Leu

val

Thr

250

Asp

Glu

Gly

Gly

Gly

75

Ala

Glu

val

ASp

Gln

155

val

val

His

Leu

val

235

val

Ile

Leu

Ala

Tyr

60

Asni

Glu

Ile

Ser

Ile

140

Trp

Ala

Lys

ASP

Ala

220

Arg

Leu

Thr

Ser Thr Gly
Page 59

Asp

Phe

45

Tyr

Ala

Ser

Ala

vati

125

Thr

Ile

Gln

Ash

Ser

Glu

Leu

Pro

30

val

Thr

Phe

Ile

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

15

Ala

Pro

ser

Arg

Arg

95

Giu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

Glu

va'l

Asn

Pro

ASp

Leu

80

Ile

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

240

Leu

Trp



275

CX2-019w01_ST25.txt

280

285

Pro Phe val Ser val Asp Gly Asn Pro Ile Ser Asp Gly val Pro Gly

290

Pro val Thr GIn Ser

305

Ser Ser Ser Leu Ley

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

<220>
<223>

59
990
DNA

<400> 59
atggctttct

atcacctact
atcgaaggtg
tatacttcty
gacgaccaca
acccaggacyg
gcacatgttt
accaaacatc
gaccgeatcc
tcttctateg
gaaacccacg
gaagQtccegyg
gctgctctge
gaagctatcc
tgctcaaccy

ggtgttccgg
tcttcttctc

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

60
330
PRT

<220>
<223>

<400> 60

295

310

325

cagctgacac
ctgactacga
ctttegttec
acgctaccta
tcgaacgtct
aagttaaaga
ctgtttctat
gtcecgeaggt
gtgacggtgt
acccgcaggt
accgtgattt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtyt
gtccggttac

tgctgacccc

Artificial seqguence

variant of ATA11l7

ctctgaaatc
actggacccy
gccgtctgaa
caccaccttc
gttctctaac
gatcgetctg
cacccgtggt
ttacatgtac
tcacgctatg
taaaaacttc
cgagctgeeg
tgttgttatc
ccgtaaaacc
caccctgget
ttggcegttc
ccagtcratce

ggtacagtac

Artificial seguence

variant of ATA11l7

Thr pro val GIn Tyr

330

gtttacaccc
gctaaccecgce
gctcgtatct
cacgtttgga
gcggaatcta
gaacrggttg
tactcttcta
gctgttecgt
gttgctcagt
cagtggggtg
ctgctgactgg
aaagacggtg
gttciggaaa
gaactgctgg
gtttctgttg

atccgtegtt

Page 60

300

ITe ITle Arg Arg Tyr Trp Glu Leu Asn val Glu
315

acgacaccgy
tggctggtyg
ctatcttcga
acggtaacgc
tccgtatcat
ctaaaaccga
ccccattega
accagtggat
ctgttcgteg
acctgatccg
actgcgacgg
ttgttegttc
tcgctgaatc
acgctgacga
acggtraaccc

actgggaact

320

tctggactat
tgctgcttgg
ccagggttac
tttccgtetyg
ccocgoegety
actgcgtgaa
gcgtgacate
cgtaccgtit
tactccgegt
tgcaattcag
tctgctgget
tccgggtegt
tctgggtcac
agttctrgggt
gatctctgac

gaacgttgaa

60
120
180
240
300
360
420
4380
540
600
660
720
780
840
800
960
990



Met

Gly

Pro

Ser

Ala

65

ASp

Ile

va'l

Arg

Pro

145

ASD

Arg

Leu
phe
225

Ala

Ser

Ala

Leu

Leu

Glu

50

Thr

ASD

Pro

Ala

Arg

Thr

ASp

Pro

210

Ash

Ala

Leu

Phe

Asp

Ala

Ala

Tyr

His

Pro

Lys

Tyr

val

Ile

Pro

Leu

195

Ley

val

Leu

Gly

Ser

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

TYr

Arg

Arg

Iie

Leu

val

Pro

His
260

Ala

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

Leau

val

Gly

Glu

Asp

Thr

Ala

Ser

Phe

70

Arg

Gln

l.eu

Thr

Tyr

150

Gly

ser

Ala

ASp

Ile

230

Ile

Ala

Thr

Tyr

Ala

Tle

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Iie

CX2-019w01_5ST25.txt

ser Glu Ile val Tyr Thr

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

val

His

AsSp

Gln

200

ASp

ASD

Arg

Leu

ASp

25

Ile

ASpP

Trp

Ser

val

105

Ala

Glu

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala
265

10

Tyr

Glu

Glin

AsSn

Asn

S0

Lys

His

Arg

Tyr

Met

170

Gln

Thr

lL.ey

val

Thr

250

AsSp

Glu

Gly

Gly

Gly

75

Ala

Glu

val

AsSp

GIn

155

val

val

l.ey
val
235

val

Ile

Leu

Ala

Tyr

60

Asn

Glu

Ser

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Page 61

Asp

Phe

45

TYyr

Ala

Ser

Ala

val

125

Thr

Ile

Glin

Asn

205

Glu

Ser

Glu

lLeu

His

Pro

30

val

Thr

Phe

Ile

Leu

110

Ser

LyS

val

Ser

Phe

190

Gly

Pro

Ile

Ala
270

ASD

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Tle

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

Thr

Asn

Pro

Asp

Leu

&0

Ile

Leu

Thr

AFrg

Phe

160

Arg

Trp

Leu



Leu

Pro

Pro
305

ser

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

<220>
<223>

<400>

atggctttet
atcacctact
atcgaaggty
tatacctctyg
gacgaccaca
acccaggacg
gcaatcgttt
accaaacatc
gaccgcatcc
tcttctateg
gaaacccacg
gaaggtccgg
gctgetetge
gaagctatcec
tgctcaaccg

ggtgttcegg
tCcttcetctc

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

<220>
<223>

CX2-019wW01_ST25.txt

310

325

61
9380
DINA
Artificial Sequence

variant of ATAll1l7

o cagctgacac ctctgaaatc
ctgactacga actggacccyg
ctrtcgttec gocgtctgaa
acgctaccta cacctgtttc
tcgaacgtct gttctctaac
aagttaaaga gatcgctctg
ctgtttctat cacccgtggt
gtccgcaggt ttacatgtac
gtgacggtgt

acccgeaggt

tcacttaatg
taaaaacttc
accgtggttt cgagctgecg
gtttcaacgt tgttgttatc
cgygtatcac ccgtaaaace

tggctgacat caccccgget

gtggtggtgt
gtccggtaac

ttggcegttc
ccagictatc

tgctgaccce ggtacagtac

62

330

PRT

artificial Seguence

variant of ATAll7

Ser Ser Leu Leu Thr Pro val GIn Tyr

330

gtttacaccc
gctaacccgc
gctegtatet
cacgtttgga
gcggaatcta
gaactggttyg
tactcttcta
gctgtteegt
grtgctcagt
cagtggggtg
ctgetgetyy
aaagacggtg
gttciggaaa
gaactgetgy
gtrrctgtty

atccgtcgtt

Page 62

285

val Thr GIn Ser Ile Ile Arg Arg Tyr ggg Glu Leu Asn val Glu

acgacaccgg
tggctggtyg
ctatcttcga
acggtaacgc
tcecgtatcat
ctaaaaccga
ccccatatac
accagtggat
ctgttcgteg
acctgatccy
actgegacgg
ttgttcgttc
tcgetgaatc
acgetgacga
acggtaaccc

actgggaact

Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly val Trp
275 280

Phe val ser val Asp Gly Asn Pro Ile Ser Asp Gly val Pro Gly
290 295 300

320

tctggactat
tgctgettyy
ccagggttac
trtccgtctg
ceegeegety
actgcgtgaa
gcgtgacatc
cgtaccgtta
tacteegegt
tgcaattcag
tctgetgget
tccgggtegt
tctgggtcac
agttctggat
gatctetgac

gaacgttgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
9980



CX2-019w01_ST25. txt
<400> 62
Met Ala phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr Wis Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser gsp Tyr Glu Leu Asp Pro Ala Asn
20 5 30

Pro Leu Ala Gly Gly Ala Ala Trp 1le Glu Gly Ala phe val Pro Pro
35 40 45

Ser Glu Ala Arg Ile Ser Ige Phe Asp Gin Gly ggr Tyr Thr Ser Asp
50 5

Ala Thr Tyr Thr Cys Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Asp Asp His ITe Glu Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Ile
85 90 a5

Ile Pro Pro Leu Thr Gin Asp Glu val tys Glu I1e Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala Ile vai Ser val ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Tyr Thr Arg Asp Ile Thr Lys His Arg
130 135 140

Pro GIn val Tyr Met Tyr Ala val Pro Tyr &lIn Trp Ile val Pro Leu
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Leu Met val Ala GlIn Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro GIn val Lys Asn Phe Gln Trp
180 185 190

Gly Asp Leu Ile Arg Ala Ile GlIn Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Leu Pro Leu Leu Leu Asp Cys Asp Gly Leu Leu Ala Glu Gly Pro Ggly
210 215 220

Phe Asn val val val Ile Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

Ala Ala Leu Pro Gly Ile Thr Arg tys Thr val Leu GTu Ile Ala Glu
245 250 255

Ser Leu Gly His Glu Ala Ile Leu Ala Asp 1'le Thr Pro Ala Glu Leu
Page 63



Leu

Pro
290

Pro
305

ser

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

<220
<223>

<400> 63
atggctttct

63
980
DNA

atcacctact
arcgaagory
tatacctcig
gacgaccaca
acccaggacy
gcaatcgtrt
accaaacatc
gaccgcatcc
agctctatcg
gaaacccacyg
gaaggtcegg
getgetetge
gaagctatcc
tgctcaaccy

ggtgticcgg
tCcttctectc

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

64
330
PRT

Asp Ala Asp Glu
275
Phe val ser val

val Thr GIn ser

ser Ser Leu Leu

260

CX2-019wW01_ST25.txt

295

310

325

cagctgacac
ctgactacga
crttegttec
acgctaccta
tcgaacgtct
aagttaaaga
ctgttrtctat
gtccgeaggt
gtgacggtgt
acccgcaggt
accgtogttt
gtttcaacgt
cgggtratcac
tggctgacat
gtggtggtgt
gtccgttaac

tgctgaccee

Artificial Sequence

variant of ATAll7

ctctgaaatc
actggacceg
gcegrergaa
cacctgtttc
gttctctaac
gatcgetctg
cacccgtggt
ttacatgtac
tcacttaatg
taaaaacttc
cgagetgeeg
tgttgttatc
ccgtaaaacc
caccttggct
ttggecgtte
ccagtctatc

ggtacagtac

Artificial Sequence

265

val Leu Gly Cys ser Thr Gly GI
280

315

Thr Pro val Gin Tyr

330

gtttacaccc
gctaaceege
gctcgratct
cacgtttgga
gcggaatctce
gaactggttg
tactcttcta
gctgttcegt
gttgctcagt
cagtggggtg
ctgctgetyg
aaagacggtg
gttctggaaa
gaactgctyg
gtttctgtty

atccgtegtt

Page 64

270

285

300

acgacaccgg
tggctggtgg
ctatcttcga
acggtaacgc
tgcgtatcat
ctaaaaccga
ccccatatac
accagtggat
ctgttcgtcy
acctgatccg
actgegacyg
ttgttcgttc
tcgctgaatc
acgctgacga
acggtaaccc

actgggaact

y Gly val Trp

Asp Gly Asn Pro Ile Ser Asp Gly val Pro Gly

Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu

320

tctggactat
tgctgcettgg
ccagggttac
tttccgtctyg
ceegecgety
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacgeegegt
tgcaattcag
tetgetgyet
rcegggegt
tctgggteac
agttctgygt
gatctctgac

gaacgttgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
890



CX2-019w01_ST25. txt
<220>
<223> variant of ATALLY
<400> 64
met Ala Phe ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp g%r Ite thr Tyr ser Asp Tyr Glu Leu Asp Pro Ala Asn
25 30

Pro Leu Ala Gly Gly Ala Ala Trp Ile ¢Tu GIly Ala Phe val Pro Pro

ser Glu Ala Arg Ile Ser Ile Phe Asp Gin Gly Tyr Tyr Thr Ser Asp
50 55 60

Ala Thr Tyr Thr Cys Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

AsSp Asp His 1le Glu Arg Leu Phe Ser Asn Ala Glu Ser Leu Arg ITle
85 90 95

Ile Pro Pro Leu Thr Gln Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala ITe val %er val Ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Tyr Thr Arg Asp Ile Thr Lys His Arg
130 135 140

Pro GIn val Tyr Met Tyr Ala val Pro Tyr Gln Trp Ile val Pro pPhe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Leu Met vai Ala GIn Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro Gin val Lys Asn Phe Glin Trp
180 185 190

Gly Asp Leu Ile Arg Ala Ile Gln Giu Thr His Asp Arg Gly Phe Glu
185 200 205

leu Pro Leu Leu Leu Asp Cys Asp Gly Leu teu Ala Glu Gly Pro Gly
210 215 220

Phe Asn val val val Ile Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

ATa Ala Leu Pro Gly Ile Thr Arg Lys Thr val Leu Glu Ile Ala Glu
245 250 255

Page 65



CX2-019w01_ST25. txt

Ser Leu Gly His Glu Ala ITe Leu Ala Asp Ile

260

265

teu Asp Ala Asp Glu val Leu Gly Cys Ser Thr

275

280

Pro Phe val Ser val asp Gly Asn Pro Ile Ser

290

Pro teu Thr GIn Ser Ile Ile Arg Arg Tyr Trp
305 310 315

Ser Ser Ser Leu Leu Thr Pro val GIn Tyr

325
<210> 65
<211> 990
<212> DNA

330

<213> Artificial Sequence

<220>

«223> Vvariant of ATAllY7

<400> 65
atggctttct cagctgacac

atcacctact ctgactacga
atcgaaggty ctttegttcc
tatacttctg acgctaccta
gacgaccaca tcgaacgtct
accctggacg aagttaaaga
gcaatcgttt ctgtttctat
accaaacatc gtccgoaggt
gaccgcatce gtgacggtgt
tcttctatcg acccgeaggt
gaaacccacg accgtggttt
gaaggtccyy gtttcaacgt
gctgetctge cgggtatcac
gaagctatce tggctgacat
tgctcaaccyg gtggtggtgt
ggtgttccgg gtccggttac

tcttettete tygctgacccece
<210> 66

<211> 330

<212> PRT

ctctgaaatc gtttacacce
actggacccg gctaacccgce
gccgtctgaa getcgtatct
cacctgtttc cacgtttgga
gttctctaac gcggaatcta
gatcgctctg gaactggttg
cacccgtggt tactctecta
ttacatgttc gctattcegt
tcacgctatg gttgctcagt
taaaaacttc cagtggggty
cgagctgccg ctgetgetgg
tgttgttatc aaagacggtg
ccgtaaaacc gttctggaaa
caccctgget gaactgctgyg
ttggecgttc gtitctgtty
ccagtctatce atccgtegtt

ggtacagtac

Thr Leu Ala Glu Leu
270

Gly Gly Gly val Trp
285

Asp Gly val pro Gly
300

Gliu Leu Asn val Glu
320

acgacaccgy tctggactat
tggctggtay tgctgettyy
ctatcttcga ccagggttac
acggtaacgc tttcegtctg
tccgtatcat cecgecgetg
Cctaaaaccga actgcgtgaa
ccccattega gegtgacatc
accagrggat cgtaccgttrt
ctgttegtcg tactccgegt
acctgatccy tgcaattcag
actgcgacgg tctgcetggct
ttgttcegttc tccgggtegt
tcgctgaatc tctgggteac
acgctgacga agttctgggt
acggtaaccc gatctctgac

actgggaact gaacgttgaa

Page 66

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
990



<213>

<220>
<2Z23>

<400>

Aartificial Sequence

variant of ATAL17

66

Met Ala Phe

1

Gly

Pro

Ser

Ala

65

ASp

Ile

val

Arg

Pro

145

ASp

APrg

Gly

Ley

Phe

225

Ala

Leu

Leu

Glu

50

Thr

Asp

Prro

Ala

Gly

Gin

Arg

Thr

Asp

Pro

210

ASn

Ala

ASD

Ala

35

Tyr

His

Pro

Lys

115

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Ser

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Leu

val

Pro

Ala

Ile

Gly

Ite

Cys

Giu

85

Thr

Glu

Ser

Arg

Leu

val

Gly

Asp

Thr

Ala

Ser

rhe

70

Arg

Leu

Leu

Thr

Phe

150

Ser

Ala

ASp

Ile

230

ITe

Thr

Tyr

Ala

Ile

55

His

Leu

ASp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

LYS

Thr

ser

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Ile

His

ASD

Gin

200

Asp

ASD

Arg

CX2-019wW01, 5725 . txt

Glu

ASp

25

Ile

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ile

10

Tyr

Glu

Glin

Asn

Asn

90

Lys

Ile

Arg

Tyr

Met

170

Glin

Thr

Leu

val

val
Glu
Gly
Gly
Gly
75

ala
Glu
val
ASp
Glin
155

val

val

Leu

val
235

Tyr

.eu

Ala

Tyr

60

Asn

Glu

Ie

ser

Ile

140

Trp

Ala

LYS

Asp

Ala

220

Arg

Thr val Leu
pPage 67

Thr

ASp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Gin

Asn

ser

Glu

His

Pro

30

val

Thr

Phe

Ile

Leu

110

ser

LyS

val

Ser

Phe

180

Gly

Gly

Pro

Ile

ASp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Iie

His

Pro

val

i75

Gln

Phe

Pro

Gly

Ala

Thr

Asn

Pro

ASp

l.eu

80

Ile

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

240

Glu



Ser Leu Gly

Ala
275

Leu Asp

Phe val

290

Pro

Pro val Thr

305

Ser Ser Ser

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

<220>
<223>

<400> 67
atggctttct

67
390
DNA

atcacctact
atcgaaggtyg
tatacttctg
ggggaccaca
accaaagacy
gcaatcgttt
accaaacatc
gaccgcgtec
agctctateg
gaaacccacy
gaaggtccgg
gctgetctge
gaagctatcc
tgctcaaccy

ggtgttccgg
CCLLCLTCLC

<210> 68

245

His Glu

260

Asp Glu

val

Ser

Gln ser

Ala

val

Asp

Iie

CX2-019WO1_ST25.txt

Ile Leu

250

265

Leu Gly

Gly

Asn

Ite Arg

310

Leu Leu

325

cagctgacac
ctgactacga
ctttecgttcc
acgctaccta
tcgaacgtct
aagttaaaga
ctgtttctat
gtccgeaggt
gtgacggrgt
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtceggttac

tgctgaccec

Thr

Pro val

Artificial Seguence

variant of ATAl1l7

cccggaaatc
actggacccg
ggcgtctgaa
caccaccttc
gttctetaac
gatcgctctyg
cacccgtggt
ttacatgtat
tcacgctatyg
taaaaacttc
cgagetgecg
tgttgttatc
ccgtaaaacc
caccetgget
ttggcegttc
ccagtctaic

ggtacagtac

Cys Ser Thr

Pro Ile Ser

Arg Tyr Trp

315

Gln Tyr

330

gttracaccc
gctaaccoge
gctecgtatet
cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gctgttcegt
gttgctcagt
cagtggagty
attctgctgg
aaagacggtg
gtttttgaaa
gaactgtatyg
gtrtctgtty

atccgtegtt

Page 68

255

Ala Asp Ile Thr Leu Ala Glu Leu
270

Gly Gly Gly val Trp
285

Asp Gly val Pro Gly

300

Glu Leu Asn val Glu

acgacaccgg
tggetggtyy
ctatcttcga
acggtaacge
ttcgtttgat
ctaaaaccga
ccccattega
accagtggat
ctgttecgtcg
acctgateeg
actgcgacaa
ttgttcgttc
tcgetgaate
acgctgacga
acggtaaccc

actgggaact

320

tctggactat
tgctgettyy
ccagggttrac
ttteccgtetg
cccgecgety
actgcgtgaa
gcgtgacatc
cgtaccgttt
tactccgegrt
tgcaattcag
cctgctgget
tccgggtegt
tctgggteac
agrtctgggt
gatctctgac

gaacgttgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
990



Artificial Sequence

variant of ATAll7

<211> 330
<212> PRT
<213>
<220>
<223>
<400> 68

Met Ala Phe
1

Gly

Pro

Ser

Ala

65

Gly

Tle

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe
225

l.eu

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

Gln

ATg

Thr

Asp

Pro

210

ASn

Asp

Ala

Ala

Tyr

His

Pro

Tyr

val

va]l

Pro

Let:

195

Ile

val

ser

Tvr

Gly

Arg

Thr

Leu

100

Thr

Ser

Tyr

Arg

L.eu

val

Ala Asp Thr

5

Ile

Gly

Ile

Thr

Glu

85

Thr

GTu

Ser

Met

ASp

Ser

Arg

Leu

val

Thr

Ala

Ser

Phe

70

Arg

LyS

Ley

Thr

Tyr

150

Gly

Ser

Ala

ASDP

Ile
230

Tvyr

Ala

Ile

55

His

Leu

ASp

Arg

Pro

135

Ala

val

Ite

Iile

Cys

215

Lys

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

val

His

ASD

Gin

200

ASp

Asp

CX2-019wW01_ST25. tx¢t

Glu
Asp
25

Ile
Asp
Trp
Ser
val
105
Ala
Glu
Pro
Ala
Pro
185
Glu

Asn

Gly

Ile

10

Tyr

Glu

Gln

Asn

ASh

90

Lys

Arg

Tyr

Met

170

Gln

Thr

Leu

val

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

Asp

Gln

155

val

val

His

Leu

val
235

Tyr

l.eu

Ala

Tyr

60

Asn

Glu

ser

Ile

140

Trp

Ala

LYS

ASp

Ala

220

Arg

Page 69

Thr

ASp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Gin

Asn

205

Glu

Ser

Pro

30

val

Thr

Phe

Itle

Leu

110

ser

Lys

val

sSer

Phe

190

Gly

Gly

Pro

ASD

15

Ala

Pro

ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gin

Phe

Pro

Gly

Thr

Asn

ASDp

Leu

80

Leu

Leu

Thr

Arg

pPhe

160

Arg

Trp



Ala

Ser

Tyr

Pro

Pro

305

Pro

Ala

Leu

Asp

Phe

290

va'l

Ser

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

<220>
<223>

<A400>
atggcttict

Leu

Gly

Alta

275

val

Thr

ser

69
950
DNA

Pro

His

260

ASp

Ser

Gin

Leu

Glu

val

ser

Leu
325

Ile

Ala

val

ASp

Tle

310

Thr

Thr

Ile

Leu

Gly

Ile

Pro

Aartificial sequence

variant of ATAll7

69

atcacctact

atcgaaggtg

tatacttctg

ggggaccaca

acccaggacg

gcaatcgttt

accaaacatc

gaccgeatce

agctcratcg

gaaacccacg

gaaggtccgg
gctgctctge

gaagctatcce

tgctcaaccy

ggtgttccgy
ccttettete

ctgactacga
ctttegttee
acgctaccta
tcgaacgtet
aagttaaaga
ctgtttctat
gtccgcaggt
gtgacggtgt
acccgeagat
accgtggttt
gtttcaacgt
cgggratcac
tggctgacat
9tggtggtygt
gtccggttac

tgctgaccec

Arg Lys Thr val pPhe Glu
250

Leu

Gly

AsSn

Arg

val

cagctgacac cccggaaatc
actggacccyg
ggcgtctgaa
caccacctic
gttctctaac
gatcgotcty
cacccgtggt
ttacatgtat
tcacctgatg
taaaaacttc
cgagctgecg
tgttgttate
ccgtaaaace
cacceccgget
ttggeegttc

ccagtetatce

Ala
265

Asp Ile

Cys Ser Thr

Pro Ile Ser

Arg Tyr Trp

315

Gin Tyr

330

gtttacaccc
gctaacccge
gctcgtatct
cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gctgttecgt
gttgctcagt
cagtggygty
ctgctgetgg
aaagacggty
gttctggaaa
gaactgctgg
gttrctgttg

atccgtegtt

ggtacagtac

CX2-019wW01.ST25. txt

Ile

Ala
270

Thr Leu

Gly Gly
285

Gly

Asp Gly val
300

GIU Leu Asn

acgacaccgyg
tggctggtgg
ctatctrega
acggtaacgc
ttcgtatrtat
ctaaaaccga
ccccattega
accagtggat
ctgttegteg
acctgatccyg
actgcgacaa
ttgttegttc
tcgetgaatce
acgctgacga
acggtaactc

actgggaact

Page 70

Ala Glu

255

Glu Leu

val Trp
Gly

Pro

Glu
320

val

tctggactat
tgcrgettgg
ccagggttac
tttcegtcty
cccgecgetg
actgegtgaa
gcgtgacatc
cgtaccgttt
tactccgegt
tgcaattcag
cctgctgget
tecgaategt
tctgggtcac
agttctgggt
tatctctgac

gaacgttgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
S00
860
990



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

<220>
<223>

<400>

70
330
BRT

Artificial seguence

variant of ATA117

70

Met Ala Phe

1

Gly

Pro

ser

Ala

65

Gly

Ile

val

Arg

Pro

145

ASp

Arg

cly

Leu

Phe

Leu

Leu

Glu

50

Thr

ASD

Pro

Arg

Thr

AsSp

Pro

210

Asn

AsSp

Ala

35

Ala

Tyr

His

Pro

Lys

Tyr

val

Ile

Pro

L.eu

195

Leu

val

Ser Ala asp Thr
5

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

val

ile

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Thi

Ala

Ser

Phe

70

Arg

Gln

l.eu

Thr

Tyr

150

Gly

Ser

Ala

Asp

Ile

Tyr

Ala

Ile

35

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

ITe

Cys

215

Lys

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

val

His

Asp

Gln

200

ASD

Asp

CX2~-019WO01_ST25. txt

Glu

Asp

25

Ite

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Ile

10

Tyr

Glu

GIn

AsSn

Asn

90

Lys

Ile

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

Asp

Gln

155

val

val

His

Leu

Tyr

Leu

Ala

Tyr

60

Asn

Glu

ser

Ile

140

Trp

Ala

Lys

Asp

Ala
220

val val Arg
Page 71

Thr

Asp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Glin

AsSn

Ser

His

Pro

30

val

Thr

Phe

Ile

Leu

110

Ser

Lys

val

ser

rPhe

190

Gly

Gly

Pro

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Thr

Asn

Ala

Asp

Leu

80

ITe

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg



225

Ala Ala Leu

Ser Leu Gly

Ala
275

Leu ASp

Phe val

290

Pro

Pro val Thr

305

Pro Ser Ser

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

<220>
<223>

<400> 71
atggetttet

71
990
DNA

atcacctact
atcgaaggtg
tatacttctg
gacgaccaca
acccaggacg
gcaatcgttt
accaaacatc
gaccgecatcc
tcttctateg
gaaacccacg
gaaggtccgg
gctgetctge
gaagctatcec
tgctcaaccyg

ggtgttccag

CX2-019w01_ST25. txt

230

Pro Gly

His Glu

260

ASp Glu

val

ser

Gin Ser

Ile

Ala

val

ASp

Ile

Thr
Ile Leu
teu Gly

ASH

Arg

310

Leu
325

Leu

cagctgacac
ctgactacga
ctttcgttcc
acgctaccta
tcgaacgtct
aagttaaaga
ctgrttctat
gtccgcaggt
gtgacggtgt
acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgr
gtccggttac

Thr

Pro val

ArviTicial sequence

variant of ATA1l7

ccctgaaatc
actggacccyg
geegtetgaa
caccacctte
gtrctctaac
gatcgetcty
caccegtggt
ttacatgtac
tcacgctatyg
taaaaacttc
cgagctgecg
tgttgttatc
ccgtaaaacc
caccctgget
ttggeegttc

ccagtcrate

Ala

265

Cys

ser

Arg

GIn

235

Arg Lys Thr val Leu

250

Asp Ile

Ser Thr

Ser

Trp

gtttacaccc
gctaacccge
gctegtatet
cacgtttgga
gcggaatcta
gaactggttyg
tactcttcta
gctyttecgt
gttgctcagt
cagtggggtyg
ctgctgetgg
aaagacggtg
gttctggaaa
gaactgctgg
gtttctgtty

atccgtogtt

Glu Ile

Ala
270

Thr Pro

Gly Gly Gly

Gly val

300

Glu Leu Asn

acgacaccgg
tggctggtgy
ctatcttega
acggtaacgce
tccgtateat
ctaaaaccga
ccecattega
accagtggat
ctgttcgteg
acctgatceg
actgcgacygyg
ttgttegttc
tcgetgaate
acgctgacga
acggtaaccc

actgggaact

Page 72

240

Ala Glu

255

Glu Leu

val Trp
Gly

Pro

Glu
320

val

tctggactat
tgctgcttgy
ccagggttac
tttccgtety
ccogeegoty
actgegtgaa
gcgtgacatc
cgtacegttt
tactcegegt
tgcaattcag
tctgetggct
tcegggtogt
tctgggtcac
agttctggat
gatctctgac

gaacgttgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
G0
960



CX2-019wW01_ST25.txt
tcttettcte tgectgaccee ggtacagtac 930

<210> 72

<211> 330

<212> PRT

<213> Artificial Sequence

<220>
<223> variant of ATA11l7

<400> 72

Met Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Asp Thr
1 5 i0 15

Gly Leu Asp Tyr Tlie Thr Tyr Ser Asp Tvr Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val Pro Pro
35 40 45

Ser Glu Ala Arg 1le Ser tle Phe Asp GIn Gly g%r Tyr Thr Ser Asp
50 55

Ala Thr Tyr Thr Thr phe His val Trp Asn Gly Asn Ala Phe Arg leu
65 70 75 80

Asp Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Ile
85 90 95

ITe Pro Pro Leu Thr Gln Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg GTu Ala Ile val ser val Ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro Gin val Tyr Met Tyr Ala val Pro Tyr GIn Trp ITe val Pro Phe
145 150 155 160

Asp Arg Ilte Arg asp Gly val His Ala Met val Ala Gln Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro Gin val Lys Asn pPhe GIn Trp
180 185 130

Gly Asp Leu Tle Arg Ala Ile Gln Glu Thr His Asp Arg Gly phe Glu
195 200 205

Leu Pro Leu Leu Leu Asp Cys Asp Gly Leu Leu Ala Glu Gly Pro Gly
210 215 220

Page 73



Phe val

225

Asn

Ala Ala Leu

Ser Leu Gly

Leu Ala

275

Asp

Phe vali

290

Pro

Pro val Thr

305

ser Sser Ser

<210>
<211>
<212
<213>

<220>
<223>

<400> 73
atggctttct

73
990
DNA

atcacctact
arcgaaggtg
tatacttctyg
ggggaccaca
acccaggacg
gcaatcgttt
accaaacatc
gaccgcatec
agctctatceg
gaaacccacg
gaaggtccgg
gctgetctge
gaagctatcec

tgctcaaccg

val

Ile

CX2-019W0L. ST25. txt

Lys

230

Pro

His
260

Asp Glu

val

Ser

Gln Ser

Ile

Ala

val

AsSp

Ile

Thr Arg

Ile Ley
Leu Gly

Asn

Arg

310

Leu Leu

325

cagctgacac
ctgactacga
ctttegttec
acgctaccta
tcgaacgtct
aagttaaaga
ctgtttctat
gtccgeaggt
gtgacggtgt
acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac

tggctgacat
gtggtggtgt

Thr

Pro val

Artificial Sseguence

variant of ATA1l1l7

ccctgaaatce
actggacccg
gccgictgaa
caccaccttce
gttctctaac
gatcgetctg
cacccgtggt
ttacatgtat
fcacgctatg
taaaaacttc
cgagctgeceg
tgttgttatc
ccgtaaaacc
caccccgget

ttggeegric

Asp Gly val val Arg Ser

235

Thr val

250

LYS

Ala Ile

265

Asp

Cys Ser Thr

Pro Tle Ser

Arg Tyr

Gin Tyr

gtttacaccc
gctaaccege
gctegtatet
cacgttitgga
gcggaatctt
gaactggttg
tactcttcta
getgtteegt
gttgctcagt
cagtggggtg
ctgctgetgy
aaagacggty
gttctggaaa
gaactgctgg
gtttctgtty

Pro

Leu Glu Ile

Thr Ala

270

L.eu

Gly Gly Gly

Asp val

300

Gly

Leu Asn

acgacaccgg
tggctggtgg
ctatcttcga
acggtaacgc
tgcgtttgat
ctaaaaccga
cccecattcga
accagtggat
ctgttegteg
acctgatccg
actgcgacgg
ttgttegtte
tcgetgaatc
acgctgacga

acggtaactc

Page 74

Arg
2

Glu
Glu Leu
val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgettgg
ccagggttac
tttcegtetyg
ccegecgetyg
actgcgtgaa
gcgtgacatc
cgtaccgtrtt
ttcccegegt
tgcaattcag
tctgctggct
tccgggtegt
tctgggteac
agttctyggr

tatctctgac

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



CX2-019w01_ST25.txXL

ggtgttccgg gtecggttac ccagtctate atccgtcgtit actgggaact gaacgttgaa 960
ccttettete tgetgaccece ggtacagtac 980
<210> 74

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> Vvariant of ATA1l7

<400> 74

Met Ala Phe ser Ala Asp Thr Pro Glu Iée val Tyr Thr His Asp Thr
1 5 1 15

Gly Leu Asp ;%r Iie Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
25 30

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val Pro Pro
35 40 45

Ser Glu Ala Arg ILie Ser Ile Phe Asp Gin Gly Tyr Tyr Thr Ser Asp
50 55 60

Ala Thr Tyr Thr Thr phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His Tle Glu Arg Leu Phe Ser Asn Ala Glu Ser Leu Arg Leu
85 90 95

Ile Pro Pro Leu Thr GIn Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala Ile val Ser val Ser Ile Tthr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro Gin val Tyr Met Tyr Ala val Pro Tyr Gln Trp Ile val pro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Ala Met val Ala GIn ser val Arg
165 170 175

Arg Ser Pro Arg Ser Ser Ile Asp Pro Glin val Lys Asn Phe GIn Trp
180 185 190

Gly Asp Leu Ile Arg Ala Ile GIn Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Leu Pro Leu Leu Leu Asp Cys Asp Gly Leu Leu Ala Glu Gly Pro Gly
Page 75



210

Phe val

225

ASn

Ala Ala Leu

Ser Leu Gly

Ala
275

Leu Asp

Phe val

290

Pro

pro val Thr

305

Pro Ser Ser

<210
<211>
<212>
<213>

<220>
<223>

75
990
DNA

<400> 75
atggctttet

atcacctact
atcgaaggtg
tatacttctg
ggggaccaca
acccaggacg
gcaatcgtrt
accaaacatc
gaccgcatec
agctctatcg
gaaacccacg
gaaggtccgg
gctgectctge

gaagctatcc

val

Ile

215

Lys Asp

230

Pro

His
260

Asp Glu

val

Ser

Gin ser

Ala

val

ASP

Ile

Thr Arg

Ile Leu
teu Gly
Gly

Asn

ITe Arg

310

lLey Leu

325

cagctgacac
ctgactacga
crttcgttcec
acgctaccta
tcgaacgtct
aagttaaaga
ctgtttctat
gtccgeaggt
gtgacggtgt
acccgcaggt
accgrggttt
gtttcaacgt
cgggtatcac

tggctgacat

Thr

Pro val

Artificial Sequence

variant of ATA1l1l7

ccctgaaatc
actggacccyg
gcecgtetgaa
caccaccttc
gttctctaac
gatcgctcty
caccegtggt
ttacatgtat
tcacgetatg
taaaaacttc
cgagctgecg
tgttgttatc
ccgraaaacc

caccccgget

val
235

Gly val

Thr val

250

Lys

Ala Ile

265

ASp

Cys Ser Thr

Ser T'le Ser

Arg Tyr

Gin

gtttacaccc
gcraacccyc
gctcgtatct
cacgtttgga
gcggaatcta
gaactggttyg
tactcttcta
gctctgeegt
gtrgcrecagt
cagiggggtyg
ctgctgetyg
aaagacggtg
gtttttgaaa

gaactgtacg

CX2-019w01_ST25. txt
220

Arg Ser Pro

teu Glu Ile

Thr Ala

270

Pro

Gly Gly Gly

Gly val

300

GIu Leu Asn

acgacaccgg
tggctggtgg
ctatcttecga
acggtaacgc
ttcgtttgat
ctaaaaccga
ccccattcga
accagtggat
ctgttegtcg
acctgatceeg
actgcgacaa
ttgttcgttc
tcgetgaate

acgctgacga

Page 76

Gly Arg

Ala Glu

255

Glu Leu

val Trp
Pro

Gly

Glu
320

va'l

tctggactat
tgctgettgg
ccagggtttt
tttccgtety
ccecgecgetyg
actgcgtgaa
gcgtgacatc
cgtaccgttt
ttcccegegt
tgcaattcag
cctgctgget
tccgggtegt
tctgggtcac

agttctoggt

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



CXZ2-019W01..ST25. txt

tgctcaaccy gtggtggigt ttggeccgtte gtttctgttg acggtaactc tatctctgac 900
ggtgttccgg gtccggttac ccagtctatc atccgtegtt actgggaact gaacgttgaa 960
ccttettote tgctgaccce ggtacagtac 990
<210> 76

<211> 330

<212> PRT

<213> Artificial seguence

<220>

<223> variant of ATAllY

<400> 76

Met Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Asp Thr
1 5 10 i5

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu %Ea Gly Gly Ala Ala ng ITe Glu Gly Ala z?e val Pro Pro

ser Glu Ala Arg Ile Ser Ile Phe Asp Gin Gly gge Tyr Thr Ser Asp
50 55

Ala Thr Tyr Thr Thr Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His Ile Glu Arg Leu Phe Ser gsn Ala Glu ser Ile grg Leu
85 0 5

Ile Pro Pro Leu Thr GIn Asp Glu val Lys Glu Ile ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala ITe val ser val ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro Gln val Tyr Met Tyr Ala Leu Pro Tyr Gin Trp Ile val Pro pPhe
145 1590 155 160

Asp Arg Ile Arg Asp Gly val His Ala met val Ala GIn Ser val Arg
163 170 175

Arg Ser Pro Arg Ser Ser Ile Asp Pro Glin val Lys Asn Phe GIn Trp
180 185 190

Gly Asp Leu Ile Arg Ala Ile GIn Glu Thr His Asp Arg Gly Phe Glu
195 200 205
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Ala

220

Arg

Phe

Thr

Gly

ASp

300

Glu

Glu

Ser

Glu

Pro

Gly

Gly

Leu

Gly

Pro

ITe

Ala

270

Gly

val

Asn

Pro

Gly

Ala

Glu

val

Pro

val

Gly

240

Glu

lL.eu

Trp

Gly

Glu
320

Leu Pro Leu Leu Leu Asp Cys Asp Asn Leu Leu
210 215
Phe Asn val val val Ile Lys Asp Gly val val
225 230 235
Ala Ala Leu Pro Gly Ile Thr Arg Lys Thr val
245 250
Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile
260 265
Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr
275 280
Pro Phe val Ser val Asp Gly Asn Ser Ile Ser
290 295
Pro val Thr GIn Ser Ile Ile Arg Arg Tyr Trp
305 310 315
Pro Ser Ser Leu Leu Thr Pro val Gln Tyr
325 330
<210> 77
<211> 990
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of ATAll7
<400> 77
atggctttct cagctgacac ccctgaaate gtttacaccc
atcacctact ctgactacga actggacccg getaaccege
atcgaaggtg ctttcgticc gecgtctgaa getcgtatot
tatacttctg acgctaccta caccaccttc cacgttrtgga
ggggaccaca tcgaacgtct grtctctaac geggaatctt
acccaggacyg aagttaaaga gatcgcictg gaactggtitg
gcaatcgttt ctgtttctat cacccgtggt tactcttcta
accaaacatc gtccgcaggt ttacatgtat gotgttecgt
gaccgcatcc gtgacggtgt tcacctgatg gttgctcagt
agctctatcg acccgcaggt taaaaacttc cagrggggtg
gaaacccacg accgtggttt cgagcetgocg ctgotgetgg
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg
gctgctctge cgggtatcac ccgtaaaacc gttctggaaa

acgacaccgg
tggctgotog
ctatctrcga
acggtaacgce
tgcgtttgat
ctaaaaccga
cceeattcga
accagtggat
ctgttegicg
acctgatccg
actgcgacaa
ttgttegttc

tcgetgaatc

Page 78

tctggactat
tgctgettgy
ccagggtttt
ttteccgtctg
ccegecgety
actgcgtgaa
gcgtgacatc
cgtacegttt
ttccecgegt
tgcaattcag
cctgetgget
teegggtogt
tctgggtcac

60
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gaagctatec tggctgacat caccccgget gaactgeigg acgctgacga agtictgggt 840
tgctcaaccyg gtggtggtgt ttggecgtrc gttactgttg acggtaactc tatctctgac 500
ggtgttccgy gtccggttac ccagtctatc atccgtogtt actgggaact gaacgitgaa 960
ccttcttcte tgctgaccce ggtacagtac 990
<210> 78

<211> 330

<212> PRT

<213> Artificial Sequence

<220

<223> variant of ATAlLlY7

<400> 78

Met Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pgo Ala Asn
20 25 3

Pro Leu Ala Gly Gly Ala Ala Trp Ile Giu Gly Ala phe val Pro Pro
35 40 45

Ser Glu Ala Arg Ile Ser Ile Phe Asp GIn Gly Phe Tyr Thr Ser Asp
50 55 60

Ala Thr Fyr Thr Thr Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Leu Arg Leu
85 90 95

Ile Pro Pro Leu Thr GIn Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala ITe val ser val Ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr pPro Phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro Gin val Tyr Met Tyr Ala val Pro Tyr Gln Trp ITe val Pro Phe
145 150 155 180

Asp Arg Ile Arg Asp Gly val His Leu Met val Ala Gln ser val Arg
165 170 175

Arg Ser Pro Arg Ser Ser Ile Asp Pro Gln val Lys Asn Phe Gln Trp
180 185 190

Gly Asp Leu Ile Arg Ala Ile GIn Glu Thr His Asp Arg Gly pPhe Glu
Page 79



CX2-019W01_ST25. txt

195 200 205
Lew Pro Leu Leu Leu Asp Cys Asp Asn Leu Leu ala Glu Gly
210 215 220
Phe Aasn val val val Ile Lys Asp Gly val val Arg Ser Pro
225 230 235
Ala Ala teu Pro Gly Ile Thr Arg Lys Thr val Leu Glu Ile
245 250
Ser Leu Gly His Glu Ala ITe Leu Ala Asp Ile Thr Pro Ala
260 265 270
Leu Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly
275 280 285
Pro Phe val Thr val Asp Gly Asn Ser Ile Ser Asp Gly val
290 295 300
Pro val Thr GIn Ser Ile ITe Arg Arg Tyr Trp Glu Leu Asn
305 310 315
Pro Ser Ser Leu Leu Thr Pro val Gln Tyr
325 330
<210> 79
<211> 990
<212> DNA
<213> Artificial sequence
<220>
<223> variant of ATA117
<400> 79
atggctttct cagetgacac ccctgaaatc grttacacce acgacaccgy
atcacctact ctgactacga actggacccg gcotaaccege tggcetggtgg
atcgaaggtg ctttcgttec gccgtctgaa getcgratct ctatcttcga
tatacttctg acgctaccta caccaccttc cacgtttgga acggtaacge
ggggaccaca tcgaacgict gttctctaat geggaatcta ttcgtttgat
acccaggacg aagttaaaga gatcgctctg gaactggttg ctaaaaccga
gcgatcgttt ctgtttctat cacccgtggt tactcttcta ccccattcga
accaaacatc gtccgeaggt ttacatgtat getgttecgt accagtggat
gaccgcatcce gtgacggtgt tcacctgatg gttgctcagt cagttcgteg
agctctatcg acccgeaggt taaaaacttc cagtggggtg acctgatccg
gaaacccacg accgtggttt cgagctgccg ctgctgetgg actgcgacaa
gaaggtccgy gtttcaacgt tgttgttatc aaagacggtg ttgrtcgrtic

Page 80

Pro

Gly

Leu

val Trp

Pro Gly

val Glu

320

tctggactat
tgetgettyg
ccagggttet
tttccgtctg
ccegeegetyg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tccgggteot

60
120
180
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540
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720
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gctgctetge cgggtatcac ccgtaaaacc gttctggaaa tcgctgaate tetgggtcac

gaagctatcc tggctgacat caccccgget gaactgtacg acgctgacga agttctgggt

tgctcaaccg gtggtggtgt ttggccgttc gtttcectgttg acggtaactc tatcictgac

ggtgttccgg gtccggttac ccagtctatc atccgtogtt actgggaact gaacgttgaa

ccttcttete tgetgaccee ggtacagtac

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

<220>
<223>

<400

80
330
PRT

Arvificial Seguence

variant of ATAll7

80

Met Ala Phe Ser

1

Gly

Pro

Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

Asp

Arg

Leu

Leu

Glu

30

Thr

Asp

Pro

Ala

Gly

Gln

Arg

Thr

AsSpD

Ala

35

Ala

Tyr

His

Pro

Lys

115

Tyr

val

Ile

Pro

Tyr

20

Gly

Arg

Thr

Ile

[.eu

100

Thr

Ser

Tyr

Arg

Ala

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

ASp

Ser

Asp Thr Pro Glu Ite val Tyr Thr His Asp Thr
10 15

Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
25 30

Ala Ala Trp ITe Glu Gly Ala Phe val Pro Pro
40 45

Ser Ile Phe Asp Gln Gly Phe Tyr Thr Ser Asp
55 60

phe His val Trp Asn Gly Asn Ala Phe Arg Leu
70 75 80

Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Leu
90 a5

Gln Asp Glu val Lys Glu ITe Ala Leu Glu Leu
105 110

Leu Arg Glu Ala Ile val Ser val ser Ile Thr
120 125

Thr Pro rhe Glu Arg Asp Ile Thr Lys His Arg
135 140

Tyr Ala val Pro Tyr Gln Trp Ile val Pro Phe
150 155 160

Gly val His Leu Met val Ala Gln Ser val Arg
170 175

Ser ¥le Asp Pro GIn val Lys Asn Phe GIn Trp
185 190
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Gly Asp Leu Ile Arg Ala Ile GIn Glu Thr His Asp Arg Gly
195 , 200 205
Leu Pro Leu Leu Leu Asp Cys Asp Asn Leu Leu Ala Glu Gly
210 215 220
Phe Asn val val val Ile Lys Asp Gly val val Arg Ser Pro
225 230 235
Ala Ala Leu Pro Gly Ite Thr Arg Lys Thr val iLeu Glu Ile
245 250
Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile Thr Pro Ala
260 265 270
Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly &ly Gly
275 280 285
Pro pPhe val Ser val Asp Gly Asn Ser Ile Ser Asp Gly val
290 295 300
Pro val Thr GIn ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn
305 310 315
Pro Ser Ser Leu Leu Thr pro val Gln Tyr
325 330
<210> 81
<211> 990
<212> DNA
<213> Artificial Seguence
<220>
<223> variant of ATALL7
<400> 81
atggctttct cagctgacac ccctgaaatc gtitacaccc acgacaccgg
atcacctact ctgactacga actggacccg gotaacccge tggotggtgg
atcgaaggtg ctttcgttcc gccgtctgaa getcgtatct ctatcticga
tatacttctg acgctaccta caccacctic cacgttigga acggtaacgce
ggggaccaca tcgaacgtct gttctctaac gcggaatctt tgogrtigat
acccaggacg aagttaaaga gatcgctictg gaactggttg ctaaaaccga
gcaatcgttt ctgtttctat cacccgtggt tactcttcta ccccattcga
accaaacatc gtccgcaggt ttacatgtat getgttccgt accagtggat
gaccgcatcc gtgacggtgt tcacctgatg gttgotcagt ctgttogteg
agctctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccg
gaaacccacg accgtggttt cgagetgecg ctgotgotgyg actgogacgag

Page 82

Phe Glu

Pro Gly

Gly

Ala
255

Glu Leu

val Trp
Pro

Gly

Glu
320

val

Tctggactart
tgctgettgg
ccagggtitt
tticcgtetg
ccegeegetg
actgcgtgaa
gegtgacatc
cgtaccgttt
ttccecgegt
tgcaattcag

tctgctgyct

60
120
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420
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gaaggtccyg gtttcaacgt tgttgttatc aaagacggtg ttgttegttc tccgggtegt 720
gctgetetge cgagtatcac ccgtaaaacc gitctggaaa tcgetgaatc tctgggteac 780
gaagctatcc tggctgacat caccccgget gaactgtacg acgcetgacga agttctgggrt 840
tgctcaaccyg gtggtggtgt ttggccgttc gtttctgttyg acggtaactc tatctctgac 300
ggtgttccgg gtccggitac ccagtctatc atccgtcgtt actgggaact gaacgttgaa 960
ccttcttete tgetgaccee ggtacagtac 990
<210> 82

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATALll7

<400> 82

Met Ala rhe Ser Ala Asp Thr Pro Glu Ile va'l Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr ITe Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25 30

pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val Pro Pro
35 40 45

Ser Glu Ala Arg Ile Ser Ile Phe Asp Gln Gly Phe Tyr Thr Ser Asp
50 55 60

ala Thr Tyr Thr Thr Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His Ile g?u Arg Leu Phe Ser Asn Ala G¢lu Ser Leu Srg Leu
5 90 5

Ile Pro Pro Leu Thr GTn Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala Ile val Ser val Ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

pro GIn val Tyr Met Tyr Ala val pro Tyr Gln Trp Ile val Pro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Leu Met val Ala GIn Ser val Arg
165 170 175

Arg Ser Pro Arg Ser Ser Ile Asp Pro Gin val Lys Asn Phe GIn Trp
Page 83
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180 185 190

Gly Asp Leu Ile Arg Ala Ile Gin Giu Thr His Asp Arg Gly
195 200 205
Leu Pro Leu Leu Leu Asp Cys Asp Gly Leu Leu Ala Glu Gly
210 215 220
phe Asn val val val TIle Lys Asp Gly val val Arg Ser Pro
225 230 235
Ala Ala Leu Pro Gly Ile Thr Arg Lys Thr val Leu Glu 1le
245 250

Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile Thr Pro Ala

260 265 270
Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly

275 280 285
Pro Phe val Ser val Asp Gly Asn Ser Ile Ser Asp Gly val
290 295 300
pro val Thr GIn ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn
305 310 315
Pro Ser Ser Leu Leu Thr Pro val Gln Tyr
325 330

<210> 83
<211> 990
<212> DNA
<213> Artificial Sequence
<220
<223> variant of ATAll7
<400> 83
atggctttct cagctgacac ccctgaaatc gtttacaccc acgacaccgy
atcacctact ctgactacga actggacccg goetaacccge tggotggtgg
atcgaaggtg ctttcgttcce gocgtctgaa gotcgtatct ctatcttcga
tatacttctg acgctaccta caccaccttc cacgittgga acggtaacge
ggggaccaca tcgaacgtct gttctctaat gcggaatcta ttcocgtitgat
acccaggacg aagttaaaga gatcgcictg gaactggttg ctaaaaccga
gcgatcgtta ctgtttctat cacccgtggt tactcticta ccccattcga
accaaacatc gtccgcagygt ttacatgtat gotgttccgt accagtggat
gaccgecatcc gtgacggtgt tcacctgatg gttgctcagt cagttogteg
agctctatcg acccgecaggt taaaaacttc cagtggggtg acctgatccg

Page 84

rhe

Pro

Gly

Ala

255

Glu

val

Pro

val

tctggactat
tgctgettgy
ccagggtttt
tttcegtetg
ccegeegetg
actgcgtgaa
gcgtgacate
cgtaccgttt
tacaccgegt

tgcaattcag

Gly

Arg

240

Glu

Leu

Trp

Gly

Glu
320
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gaaacccacg accgtggttt cgagctgeeg ctgetgetgg actgcgacaa cctgetgget 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtyg ttgttcgttc tccgogtcgt 720
getgctetge cgggtatcac ccgtaaaacc gttctggaaa tcgctgaatc tetgggtcac 780
gaagctatcc tggctgacat caccccggct gaactgracg acgctgacga agttcigggt 840
tgctcaaccg gtggtggtgt ttggccgtic gtttctgttyg acggtaactc tatctetgac 500
ggtgttccgyd gtecggttac ccagtctate atcegtegtt actgggaact gaacgttgaa 960
ccttettcte tgctgacccee ggtacagtac 990
<210> 84

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> Vvariant of ATA117

<400> 84

Met Ala Phe Ser Ala Asp Thr pPro Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala rhe val Pro Pro
35 40 45

Ser Glu Ala Arg I'le Ser Ile pPhe Asp GIn Gly Phe Tyr Thr Ser Asp
50 55 60

Ala Thr Tyr Thr Thr pPhe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His Ile géu Arg Leu Phe Ser Ssn Ala Glu Ser Ile Arg Leu
0 95

ITe pro Pro Leu Thr GIn Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val ala Lys Thr ¢lu Leu Arg Glu Ala Ile val Thr val ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro GIn val Tyr Met Tyr Ala val Pro Tyr Gln Trp Ile val Pro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Leu Met val Ala GIn Ser val Arg
165 170 175

Page 85
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Arg Thr Pro Arg Ser Ser Ile Asp Pro GIn val Lys Asn Phe Glin Trp
180 185 190

Gly Asp Leu Ile Arg Ala Ile GlIn Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Leu Pro Leu Leu Leu Asp CySs ASp ASh Leu Leu Ala Glu Gly Pro Gly
210 215 220

Phe asn val val val Ile Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

ala Ala teu Pro Gly Ite Thr Arg Lys Thr val teu Glu Ile Ala Glu
245 250 255

Ser Leu Gly His Glu Ala ITe Leu Ala Asp Ile Thr Pro Ala Glu Leu
260 265 270

Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly val Trp
275 280 285

Pro Phe val Ser val Asp Gly Asn Ser ITe Ser Asp Gly val Pro Gly
290 295 300

Pro val Thr GIn Ser Ile ITe Arg Arg Tyr Trp Glu Leu Asn val Glu
305 310 315 320

Pro Ser Ser Leu Leu Thr Pro val GIn Tyr

325 330
<210> 85
<211> 930
<212> DNA
<213> Artificial seguence
<220>
<223> Vvarijant of ATAllY7
<400> 85
atggctiict cagctgacac ccctgaaate gtttacacce acgacaccgg tctggactat 60
atcacctact ctgactacga actggacccg gctaacccgc tggetggtgg tgetgctrtgg 120
atcgaaggtg ctttcgttcc geccgtctgaa gcetegtatct ctatcttcga ccagggtttt 180
tatactictg acgctaccta caccaccttc cacgtttgga acggtaacge ttteegtctg 240
ggggaccaca tcgaacgtct gttetctaat gocggaatcta ttcgtttgat cccgecgetg 300
acccaggacg aagttaaaga gatcgctctg gaactggitg ctaaaaccga actgcgtgaa 360
gcgatcgttc atgtttctat cacccgtggt tactcttcta ccccattcga gegtgacatc 420
accaaacatc gtccegeaggt ttacatgtat goctgttcogt accagtggat cgtaccgttt 480
gaccgcatcc gtgacggtgt tcacctgatg gttgctcagt cagttcgtcg tacaccgegt 540
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agctctatcg acccgeaggt taaaaacttc cagtyggogtg acctgatccg tgeaattcag 600
gaaacccacg accgtggttt cgagcetgecg ctgetgetgg actgegacaa cctgetgget 660
gaaggtccgg gtttcaacgt tgttgttate aaagacggtg ttgttogttc teegggicgt 720
gctgetcotge cgggtatcac ccgtaaaacc gttctggaaa tegctgaate totgggteac 780
gaagctatcc tggctgacat caccccgget gaactgtacg acgctgacga agttetgggt 840
tgctcaaccyg gtggtggtgt ttggecgtte gtttcigttg acggtaactc tatctctgac 300
ggtgttccgyg gtccggttac ccagtctatc atccgtcgtt actgggaact gaacgttygaa 960
cettettete tgotgaccee ggtacagtac 990
<210> Bb

<211> 330

<212> PRT

<213> Artificial sequence

<220>

<223> variant of ATAll7

<400> 86

Met Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Agp Thr
1 5 10 1

Gly Leu Asp Tyr ITe Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu Ala Gly Gly Ala Ala Trp ITe Glu Giy Ala phe val pPro Pro
35 40 45

ser Giu Ala Arg Ile sSer Ile Phe Asp Gln Gly gge Tyr Thr Ser Asp
50 55

Ala Thr Tyr Thr Thr phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Leu
85 90 95

Ite Pro Pro Leu Thr Gin Asp Glu val Lys Glu Ile Ala Leu Glu Leu
1060 103 110

val Aala Lys Thr Gltu Leu Arg Giu Ala Ile val His val ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp I'le Thr Lys His Arg
130 135 140

Pro Gin val Tyr Met Tyr Ala val Pro Tyr Gln Trp Ile val pro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Leu Met val Ala GlIn Ser val Arg
pPage 87
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165 170
Arg Thr Pro Arg Ser Ser Ile Asp Pro Gln val Lys Asn Phe
180 185 190
Gly Asp Leu Ile Arg Ala ITe Gln Glu Thr His Asp Arg Gly
195 200 205
Leu Pro Leu Leu Leu Asp Cys Asp Asn Leu Leu Ala Glu Gly
210 215 220
Phe Asn val val val Ile Lys Asp Gly val val Arg Ser Pro
225 230 235
Ala Ala Leu Pro Gly ITe Thr Arg Lys Thr val Leu Glu Tle
245 250
Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile Thr Pro Ala
260 265 270
Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly
275 280 285
Pro Phe val Ser val Asp Gly Asn Ser Ile Ser Asp Gly val
280 295 300
Pro val Thr Gln Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn
305 310 315
Pro Ser Ser Leu Leu Thr Pro val GlIn Tyr
325 330
<210> 87
<211> 990
<212> DNA
<213> Artificial Seguence
<220>
<223> Vvariant of ATAll7
<400> 87
atggctttct cagctgacac ccctgaaatc gtttacacce acgacaccegy
atcacctact ctgactacga actggacccg gctaaccege tggetggtgy
atcgaaggty ctttegttce gecgtetgaa gotcgratct ctatcttega
tatacttctg acgctaccta caccaccttc cacgtttgga acggraacge
ggggaccaca tcgaacgtct gttctctaat gcggaatcta ttcgtttgat
acccaggacg aagttaaaga gatcgctctg gaactggrtg ctaaaaccga
gcgatcgtta atgrttctat cacccgtggt tactcttcta ccccattcga
accaaacatce gtccgcaggt ttacatgtat gotgttccgt accagtggat

Page 88

175

Gln Trp

Phe Glu

Pro Gly

Gly Arg

Ala Glu

255

Glu Leuy

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgettgg
ccagggtttt
tttcegtetg
ccegeegetg
actgcgtgaa
gcgtgacatc

cgtaccgttr
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gaccgcatcc gtgacggtgt tcacctgatg gttgcetcagt cagttcgtcg tacaccgegt 540
agctctatcg acccgeaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtgoitt cgagctgecg ctgctgetgg actgegacaa cctgetgget 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttegtic tocgggtegt 720
gctgetotge cgggratcac ccgtaaaacc grictggaaa togotgaatc tctgggtcac 780
gaagctatcc tggctgacat caccccgget gaactgtacg acgctgacga agttctgggt 840
tgetcaaccg gtgotgotgt ttggecgtto gtttctygtty acggtaactc tatctctgac 900
gotgttccgg gtocggttac ccagtctatc atccgtcgtt actgggaact gaacgttgaa 960
ccttetictc tgctgaccce ggtacagtac 990
<210> 88

<211> 330

<212> PRT

<213> Artificial sequence

<220>

<223> variant of ATA117

<400> 88

Met Ala Phe Ser Ala Asp Thr Pro Glu iée val Tyr Thr His Asp Thr
1 5 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pgo Ala Asn
20 25 3

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala phe val Pro Pro
35 40 45

ser Glu Ala Arg Ile Ser Ile phe Asp GIn Gly pPhe Tyr Thr Ser Asp
50 55 60

Ala Thr Tyr Thr Thr Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Leu
85 90 95

Ile Pro Pro Leu Thr GIn Asp Glu val Lys Glu ITe Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu teu Arg Glu Ala ITe val Asn val Ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro Gin val Tyr Met Tyr Ala val Pro Tyr GIn Trp Ile val Pro Phe
145 150 155 160

page 89
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Asp Arg Ile Arg Asp Gly val His Leu Met val Ala Gln Ser val Arg
165 170 175
Arg Thr Pro Arg Ser Ser Ile Asp Pro Gln val Lys Asn Phe GIn Trp
180 185 190
Gly Asp Leu Ile Arg Ala Ile GIn Glu Thr His Asp Arg Gly phe Glu
195 200 205
Leu Pro Leu Leu Leu Asp Cys Asp Asn Leu Leu Ala Glu Gly Pro Gly
210 215 220
phe Asn val val val Ile Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240
Ala Ala Leu Pro Gly Ile Thr Arg Lys Thr val Leu Glu ITe Ala Glu
245 250 255
Ser Leu Gly His Glu Ala Ile teu Ala Asp Ile Thr Pro Ala Glu Leu
260 265 270
Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly val Trp
275 280 285
Pro rhe val Ser val Asp Gly Asn Ser Ile Ser Asp Gly val pro Gly
290 295 300
Pro val Thr GlIn Ser Ile ITe Arg Arg Tyr Trp Glu Leu Asn val Glu
305 310 315 320
Pro Ser Ser Leu Leu Thr Pro val Gln Tyr
325 330
<210> 89
<211> 990
<212> DNA
<213> Artificial Seguence
<220>
<223> variant of ATA1l7
<400> 89
atggctttct cagctgacac ccctgaaate gtttacacce acgacaccgg tctggactat
atcacctact ctgactacga actggacccg gotaaccege tggetgotgg togctgettygg
atcgaaggtg ctitcgitcc gocgtctgaa gotcgtatct ctatcttoga ccagggrttt
tatacttctg acgctaccta caccaccttc cacgtttgga acggtaacge tttccgtetyg
ggggaccaca tcgaacgtct gttctctaat gcggaatcta ttegtttgat cccgocgetyg
acccaggacg aagttraaaga gatcgotetg gaactggitg ctaaaaccga actgcgtgaa
gcgategttt ctgtttctat caccegtggt tactcticta ccccaticga goghgacatce

Page 30

60
120
180
240
300
360
420



CX2-019W01..5T25. Txt

accaaacatc gtccgcaggt ttacatgeat gotgticcgt accagtggat

gaccgcatcc gtgacggtgt tcacctgatg gttgctcagt cagttegteg

agctctatcg acccgcaggt taaaaacttc cagtggyggtyg acctgatecy

gaaacccacqg accgtggttt cgagotgocg ctgotgoetgg actgcgacaa

gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgttc

gctgctctge cgggtatcac ccgtaaaacc gttctggaaa tcgctgaatc

gaagctatce tggcotgacat caccccggct gaactgtacg acgctgacga

tgctcaaccy gtggtyggtgt ttggccgttc gtttctgttg acggtaactc

ggtgttccgg gtccggttac ccagtctate atccgtcgtt actgggaact

ccttcttete tgctgaccce ggtacagtac

<210> 90

<211> 330

<212> PRT

<213> Artificial Seguence

<220>

<223> variant of ATAll7

<400> 90

Met Ata Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His

1 5 10

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro
20 25 30

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val

35 40 45
ser Glu Ala Arg Ile Ser Ile phe Asp GIn Gly Phe Tyr Thr
50 55 60

Ala Thr Tyr Thr Thr Phe His val Trp Asn Gly Asn Ala Phe

65 70 75

Gly Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Ile

85 30

Ile Pro Pro Leu Thr GlIn Asp Glu val Lys Glu Ile Ala Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala Ile val Ser val Ser

115 120 125
Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys
130 135 140
pro GIn val Tyr Met His Ala val Pro Tyr Gln Trp Ile val

Page 91

cgtaccgttt
tacaccgegt
tgcaattcag
cctgctgact
tccgggtegt
tctgggteac
agttctyggt
tatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro

ser Asp

Arg Leu

80

Arg Leu

95

Gilu Leu

T'le Thr
His

Arg

Pro phe

480
540
600
660
720
780
840
900
960
590



145

Asp Arg Ile

Arg Thr Pro

Leu
195

Gly Asp

Pro
210

Leu Leu

Phe val

225

Asn

Ala Ala Leu

Ser Leu Gly

Ala
275

Tyr Asp

Phe val

290

Pro

pro val Thr

305

Pro Ser Ser

<210> 91

<211> 990
<212> DNA
<213> Arti

<220>
<223>

<400> 91
atggettect

vari

ataacctact
atcgaaggtg
tatacttctg
ggggaccaca

acccaggacg

CX2-019W01_ST25.1xt

150 155

Arg Gly val His Leu Met val Ala Gln

165 170

Phe
190

Arg fle Pro GIn val

185

ser Asp Lys Asn

Gin Glu Thr

200

Ile Arg Ala Ile His Asp Arg Gly

Ala Glu

220

Leu Leu Asp Cys Asn Leu

215

Asp Leu Gly

val val

235

Ile val

230

val Lys Asp Gly Arg Ser Pro

Thr val Giu Tle

250

Pro Gly Ile Thr Arg Lys Lew

ala
270

Ala Ile Thr

265

His Glu Ala

260

Leu Asp Pra

Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly

Ser val Asp Gly Asn Ser Ile Ser Asp val

300

Gly

Gln ITe Ile Glu

310

Ser Arg Arg Tyr Leu Asn

315

Leu Leu Thr val GlIn

325

Pro Tyr

330

ficial Ssequence

ant of ATALL7

cagctgacac ccctgaaatc gtttacaccc acgacaccgg

ctgactacga actggacccg getaacccge tggetggtgy
ctticgttoc gecgtctgaa gctcgtatet ctatettcga
acgcraccta caccaccttc cacgtttgga acggtaacgc
tcgaacgtct grttctetaat goggaatcta ttogtitgat
aagttaaaga gatcgectcty gaactggityg ctaaaaccga

Page 92

160

val

Arg
175

Gln Trp

Phe Glu

Pro Gly

Gly Arg

240

Ala Glu

255

Glu Leu

val Trp
Gly

Pro

Glu
320

val

tctggactat
tgctgettyg
ccagggrtit
tttcegtety
ccegeegety

actgcgtgaa

60
120
180
240
300
360



CX2-019W01_ST25. txt

gcgatgotic atgtttctat cacccgtggt tactcttcta ccccattcga gegtgacatc 420
accaaacatc gtccgeaggt ttacatgcac getagecogt accagtggat cgtaccgtit 480
gaccgcatcc gtgacggtgt tcacctgatyg gttgctcagt cagttcgtcg tacaccgegt 540
agctctateg acccgcaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtggttt cgagetgeecg ctgetgctagg actgegacaa cctgotgget 660
gaaggtccgg gtttcaacgt tgtrgttate aaagacggig ttgttcgttc tccgggtegt 720
gctgctctge cgggtatcac ccgtaaaacc gttctggaaa tcgcetgaatce tctgggtcac 780
gaagctatcc tggctgacat caccccgget gaactgtacg acgctgacga agtitctgggt 840
tgctcaaccyg gtggtggtgt ttggecgtte gtttctgtty acggtaactc tatctcetgac 900
ggtgttccgg gtccggttac ccagtctatc atccgtcgtt actgggaact gaacgttgaa 960
ccttceticte tgoctgaccco ggtacagtac 990
<210> 92

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATA1l7

<400> 92

Met Ala Phe Ser Ala Asp Thr Pro Glu ITe val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu Ala Gly Gly Ala ala Trp Ile Glu Gly Ala phe val Pro Pro
35 40 45

Ser Glu Ata Arg Tle Ser Ile Phe Asp Gln Gly Phe Tyr Thr Ser Asp
50 55 60

Ala Thr Tyr Thr Thr Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His Ile Ggu Arg Leu Phe Ser Agn Ala Glu Ser Ile Arg Leu
8 9 95

Ite Pro Pro Leu Thr GIn Asp Glu val Lys Glu ITe Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala Met val His val Ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp ITe Thr Lys His Arg
130 135 140

Page 93



Pro

145

Asp

Arg

Gly

Leu

phe

225

Ala

Ser

Tyr

Pro

Pro

305

Pro

Gln

Arg

Thr

Asp

Pro

210

Asn

ala

Leu

Asp

Phe

290

val

Ser

<210>
<211
<212>
<213>

<220>
<223>

<400>
atggetttct cagctgacac ccctgaaatc gtttacacce

val

Ile

Pro

Leu

185

Leu

val

Leu

Gly

Ala

275

val

Thr

Ser

93
990
DNA

Tyr

Arg

Leu

val

Pro

His

260

Asp

Ser

Gln

Leu

Met

ASD

Ser

Arg

Leu

val

Gly

Glu

Glu

val

Ser

Leu
325

His

150

Gly

Ser

Ala

ASD

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

Ala

va'l

Ile

Ile

Cys

215

Lys

Thr

Tle

Leu

Gly

Ife

Pro

artificial Sequence

variant of ATall?

93

CX2-019w01_ST25.txt

Ser Pro Tyr Gln Trp Ile

His

ASp

Gln

200

AsSp

Asp

Arg

Leu

Arg

val

Leuy Met
170

Pro Gln
185

Glu Thr
Asn Leu
Gly val
Lys Thr

250
Ala Asp
265
Cys Ser
ser Ile

Arg Tyr

Gln Tyr

155

val

val

His

Leu

val

235

val

Ile

Thr

ser

atcacctact ctgactacga actggacccg gctaacccge

atcgaaggtg ctttcgttee gocgtctgaa gctegtatct

tatacttctg acgctaccta caccacctte cacgtttgga

ggggaccaca tcgaacgtct gttctctaat gcggaatcta

Ala

Lys

ASD

Ala

220

Arg

Leu

Thr

Gly

Gin

Asn

Arg

205

Glu

Ser

Glu

Pro

Leu

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

ASn

acgacaccgg

tggctggtyag
ctatctrcga

acggtaacgce

ttcgtttgat

Page 94

Pro phe
160

val Arg
175

Gln Trp

Phe Glu

Pro Gly

Gly Arg

Ala Glu

255

Glu Leu

val Trp

Pro Gly

val Glu
320

tctggactat
tgctgettgg
ccagggtttt
tttecgtety

ccegeegety

60
120
180
240
300



CX2-019w01_ST25.txt

acccaggacg aagttaaaga gatcgctctg gaactggttg ctaaaaccga actgegtgaa 360
gcgattgtta ccgtttctat cacccgtggt tactcticta cocccattcga gogtgacatce 420
accaaacatc gtccgeaggt ttacatgagt gottgeccgt accagtggat cgtaccgttt 480
gaccgcatce gtgacggtgt tcacctgatg gttgctcagt cagttegtcyg tacaccgegt 540
agctctatcg acccgeaggt taaaaactte cagtggggtg acctgatccg tgcaattcag 600
gaaacccacyg accgtggitt cgagctgecg ctgcetgetgg actgegacaa cctgctggetr 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttegtic tccgggtogt 720
gctyctetge cgggtatcac ccgtaaaace gttctggaaa tcgctgaatc tcotgggtcac 780
gaagctatee tggetgacat caccccggct gaactgtacg acgctgacga agttctggor 840
tgctcaaccg gtggtggtgt ttggecgttc gtttctgttg acggtaactc tatctctgac 900
ggtgttcegg gtocggttac ccagtctate atcegtegtt actgggaact gaacgttgaa 560
ccttettete tgetgacceee ggtacagtac 990
<210> 94

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATA1ll7

<400> 94

Met Ala Phe Ser Ala Asp Thr Pro Glu Iée val Tyr Thr His Asp Thr
1 5 X 15

Gly Leu Asp Tyr ITe Thr Tyr Ser ggp Tyr Giu Leu Asp Pro Ala Asn
20 30

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala phe val Pro Pro
35 40 45

ser géu Ala arg Ile Ser Ile Phe Asp GIn Gly Phe Tyr Thr Ser Asp
55 60

Ala Thr Tyr Thr Thr phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His ITe Giu Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Leu
85 90 95

Ile Pro Pro Leu Thr Gln Asp GTu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala Ile val Thr val ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
Page 95



Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro

305

Pro

130

Gln

Arg

Thr

Asp

Pro

210

ASn

Ala

Leu

ASp

Phe

290

val

Ser

<Z2310>
<Z211>
<2lZ2>
<213>

<220>
<223>

<400>
atggctttet

val

Ile

Pro

Leu

195

L.eu

val

Leu

Gly

Ala

275

val

Thr

Ser

95
990
DNA

Tyr

Arg

Leu

val

Pro

His

260

Asp

Ser

Glin

Leu

MetT

Arg

Leu

val

Glu

val

Ser

Leu
325

ser

150

Gly

Ser

Ala

Asp

Ile

230

Iie

Ala

va'l

Asp

Ile

310

Thr

135

Ala

val

Ite

Ile

Cys

215

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Artificial Sequence

variant of ATALLY

95

atcacctact

atcgaaggty

tatacttctg

CX2-019wW0L_ST25.txt

cys Pro Tyr

His

Asp

Gln

200

Asp

ASD

Arg

Leu

Gly

ASn

Arg

val

Lewu

Pro

i85

Glu

Ash

Gly

Lys

Ala

265

cys

Ser

Arg

Gln

Met

170

Glin

Thr

Leu

val

Thr

250

Asp

Ser

Ile

Tyr

Tyr
330

Gn

155

val

val

His

lLeu

val

235

val

Ile

Thr

Ser

315

cagctgacac ccctgaaatc gtttacaccc
ctgactacga actggacccg getaacccge
ctttcgttce gccgtctgaa gotogratet

acgctaccta caccacctic cacgtttgga

140

Trp

Ata

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

300

Glu

acgacaccgg tctggactat
tggctggtgy tgctgettgg
ctatcttcga ccagggtttt

acggtaacgc tttccgtctg

Page 96

Ile

Gin

Asn

Ser

Gluy

Pro

Leu

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

val

Asn

Pro

val

175

Gin

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Phe
160
Arg
Trp

Glu

Gly

Leu

Trp

Gly

Glu
320

60
120
180
240



CX2-019w01_ST725. txt

ggggaccaca tcgaacgtct gttetctaat geggaatcta ttegtttgat cocgoogotg 300
acccaggacg aagttaaaga gatcgctcig gaactggttg ctaaaaccga actgcgtgaa 360
gcgatggtta acgtrtctat cacccgtggt tactcttcta ccccattcga gogtgacate 420
accaaacatc gtccgeaggt ttacatgtat gctgttccgt accagtgogat cgtaccgttt 480
gaccgcatcc gtgacggtgt tcacctgatg gttgctcagt cagttcgtcg tacaccgegt 540
agctctatcg acccgeaggt taaaaacttc cagtgggatg acctgatceg tgcaattcag 600
gaaacccacg accgtggttt cgagttgccg ctgetgetgg actgegacaa cctgotgget 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg trgttcgttc tccgggtcgt 720
gctgetctge cgggtatcac ccgtaaaace gttctggaaa tcgotgaatce totgggtcac 780
gaagctatcc tggctgacar caccccgget gaactgtacyg acgctgacga agttctgogt 840
tgctcaaccyg gtggtggtgt ttggccgtic gtttotgityg acggtaactic tatcictgac 900
ggtogttccgg gteeggttac ccagtetatc atccgtogtt actgggaact gaacgttgaa 960
ccttcticte tgotgacceco ggtacagtac 990
<210> 96

<211> 330

<212> PRT

<213> Artificial sequence

<22(>

<223> varijant of ATAl1l7

<400> 96

met Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ite Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu 6ly Ala pPhe val Pro Pro
35 40 45

ser Glu Ala Arg Ile Ser Ile Phe Asp GIn Gly pPhe Tyr Thr Ser Asp
50 55 60

Ala Thr Tyr Thr Thr Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Leu
85 g0 95

ITle Pro Pro Leu Thr GIn Asp Glu val Lys Glu Ite Ala teu Glu Leu
100 105 110

val Ala Lys Thr GTu Leu Arg Glu Ala Met val Asn val Ser Ile Thr
115 120 125

Page 97
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Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

pro GIn val Tyr Met Tyr Ala val Pro Tyr Gin Trp Ile val Pro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Leu Met val Ala Gin Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro Gln val Lys Asn Phe GIn Trp
180 185 190

Gly Asp Leu Ile Arg Ala Ile Gin Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Leu Pro Leu Leu Leu Asp Cys Asp Asn Leu Leu Ala Glu Gly Pro Gly
210 215 220

Phe asn val val val Ile Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

Ala Ala Leu Pro Gly Tle Thr Arg Lys Thr val Leu Glu ITe Ala Glu
245 250 255

Ser Leu Gly His Glu Ala ITe Leu Ala Asp Ile Thr pro Ala Glu Leu
260 265 270

Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly val Trp
275 280 285

Pro phe val ser val Asp Gly Asn Ser Ile Ser Asp Gly val Pro Gly
290 295 300

pro val Thr GIn Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu

305 310 315 320
Pro Ser Ser bteu Leu Thr Pro val Gln Tyr
325 330
<210> 97
<211> 990
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of ATA1l7
<400> 97
atggcgttct cagcggacac ccctgaaatc gtitacaccc acgacaccgy tctggactat 60
atcaccract ctgactacga actggacccg getaacccge tggetggtgy tgotgottygg 120
atcgaaggtg ctttcgttcc gocgtoetgaa gotegtatet ctatcttega ccagggtttt 180

Page 98



tatacttctg
ggggaccaca
acccaggacg
gcgatcgttc
accaaacatc
gaccgeatcc
agetctateg
gaaacccacy
gaaggrccgg
gctgetctge
gaagctatcc
tgctcaaccg
ggtgticcgg
ccrtctteec
<210>
<211>
<212>
<213>

<220
<223>

98
330
PRT

<400> 98

Met Ala Phe
1
Gly

Leu Asp

Ala
35

Pro leu

Glu Ala

30

sSer

Ala Thr

65

TYr

Gly Asp His

Ile Pro Pro

val Ala Lys

Ser

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ala Asp Thr
5

Ile

Gly

Ite

Thr

Glu

85

Thr

Glu

acgctaccta
tcgaacgtct
aagttaaaga
atgtttctat
gtccgeaggt
gtgacggtgt
acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtceggttac

tgctgaccec

Th

AT

Se

Ph

70

Ar

Gl

Le

CX2-019w0l_ST25.txt

caccacctte
gttctctaat
gatcgectctg
gcacccgtggt
ttacatgtat
tcacctgatg
taaaaacttc
cgagctgecy
tgttgttatc
ccgtaaaace
cacccegget
ttggccgttc
ccagtctatce

ggtacagtac

Artificial sequence

variant of ATAll7

Pro

r Tyr Ser

a Ala Trp

40

r Iile Phe

55

e His val

g Leu Phe
Glu

n Asp

u Arg Glu

cacgrtigga
gcggaatcta
gaactggrtg
tactcttcta
gctgttccgt
gttgctcagt
Cagtggggtyg
ctgctgctgg
aaagacggtyg
gttctggaaa
gaactgtacg
gtttctgttg

atccgtegtt

ITe val

10

Glu

AsSp Glu

25

Tyr

ITe Glu Gly

Asp GIn Gly

Trp Asn Gly

75

Asn Ala

90

Ser

val Glu

105

L.ys

Ala Tle val

acggraacgc
ttcgtttgat
ctaaaaccga
ccecattega
accagtggat
cagttegteg
acctgatccg
actgcgacaa
trgttegttc
tcgctgaatce
acgctgacga
acggtaactc

actgggaact

Tyr Thr His

Lau Pro

30

Asp

Phe val

45

Ala

Phe Thr

60

Tyr

Asn Ala Phe

Glu ser Tle

Ite Ala Leu

110

His val Ser

pPage 99

tttccgtcty
ccecgecgetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
ccrgetgget
tcegggtogt
tctgggteac
agttctgggt
tatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro
Ser

ASp

Leu
80

Arg

Arg
95

Leu
Glu

leu

Ile Thr

240
300
360
420
480
540
600
660
720
780
840
800
960
990



CX2-019w01_S125. txt
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro GIn val Tyr Met Tyr Ala val Pro Tyr GIn Trp Ile val Pro Phe
145 150 155 160

Asp Arg Ite Arg Asp Gly val His Leu Met val ala GlIn Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro Glin val Lys Asn Phe GIn Trp
180 185 190

Gly Asp Leu Ile Arg Ala Ile GIn Glu Thr His Asp Arg Gly Phe Glu
195 200 205

leu Pro Leu Leu Leu Asp Cys AsSp Asn Leu Leu Ala Glu Gly Pro Gly
210 215 220

Phe Asn val val val Ile Lys Asp Giy val val Arg Ser Pro Gly Arg
225 230 235 240

Ala Ala teu Pro Gly Ile Thr Arg Lys Thr val Leu Glu Ile Ala Glu
245 250 255

Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile Thr Pro Ala Glu Leu
260 265 270

Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly val Trp
275 280 285

Pro Phe val ser val Asp Gly Asn ser Ile Ser Asp Gly val Pro Gly
290 295 300

Pro val Thr GIn Ser ITe Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
305 310 315 320

Pro Ser Ser Leu Leu Thr pro val Gln Tyr

325 330
<210> 99
<211> 990
<Z212> DNA
<213> Artificial sequence
<220>
<223> Vvariant of ATA1lY
<400> 99
atggcgttct cagcggacac ccctgaaatc gtttacaccc acgacaccgg tctggactat 60
atcacctact ctgactacga actggacccg gctaacccgce tggorggtgg tgetgottgg 120

Page 100



atcgaaggtg
tatacttetg
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgeatcc
agcrctatey
gdadacccacy
gaaggtccgg
gctgetetge
gaagctatcc
tyctcaaccg
ggtgttccgg
ccttcttetc
<210>
<211>

<212>
<213>

100
330
PRT

<220>
<223>
<400> 100
Met Ala Phe
1

Gly

Leu ASp

Ala
35

Pro Leu

Glu
50

Ser Ala

Ala Thr

65

Tyr

Gly Asp His

Ile Pro Pro

ctttegttec
acgctaccta
tcgaacgtct
aagttaaaga
acgtttctat
gtccgeaggt
gtgacggtgt
acccgecaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
atggtggigt
gtccggttac

tgctgaccec

Ser Ala
5

As

Tyr Ite Th

20

Gly Gly Al

Arg Ile Se

Ph
70

Thr Thr

Glu
85

Ile Ar

Leu Thr G1

100

CX2-019W01_ST25. txt
gccgtctgaa gctcgtatect ctatcttcga

caccaccttc
gttctctaat
gatcgctety
cacccgtgygt
ttacatgtat
tcacctgatg
taaaaactrc
cgagttgceg
tgttgttate
ccgtaaaacc
cacccecgget
ttggeegtte
ccagtetatc

ggtacagtac

Artificial Sequence

variant of ATA1l7

p Thr Pro

r Tyr Ser

a Ala Trp

40

r Ile Phe

55

e His val

Phe

g Leu

n Asp Giu

cacgtttgga

gcggaatcta

gaactggttg

tactcttcta

gctgttcegt

gttgctcagt

cagtggggtyg
ctgctgetgg

aaagacggtg

gttctggaaa

gaactgtacy

gtttctgttg

atccgtegtt

Glu

ASD

25

Ile

Asp

Trp

Ser

val
105

Ile

10

Tyr

Glu

Gln

Asn

Asn
90

Lys Glu Ile

val

Glu

Gly

Gly

Gly

75

Ala

acggtaacgc
ttcgtttgat
ctaaaaccga
cceccattega
accagtggat
cagttegtceg
acctgatccg
actgcgacaa
ttgttegttc
tcgetgaatc
acgctgacga
acggtaactc

actgggaact

Tyr Thr His

Leu Pro

30

Asp

Ala pPhe

45

val

Phe Thr

60

Tyr

Asn Ala phe

Glu ser Ile

Ala Leu

110

Page 101

ccagggtttt
tttecegtcty
cccgecgety
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegrt
tgcaattcag
ccrgotggct
tcecgggtegt
tctgggtcac
agttctgggt
tatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro
Ser

ASp

Leu
80

Arg

Arg Leu

95

Glu Leu

180
240
300
360
420
480
540
600
660
720
780
840
200
960
990



CX2-019W01_ST25. txt

val Ala Lys Thr Glu Leu Arg Glu Ala Met val Asn val Ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

pPro Gln val Tyr Met Tyr Ala val Pro Tyr Gin Trp Ile val Pro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Leu Met val Ala GIn Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro G1n val Lys Asn Phe Gln Trp
180 185 190

Gly Asp Leu ITe Arg Ala Ile Gin Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Leu Pro Leu Leu Leu Asp Cys Asp Asn Leu Leu Ala Glu Gly Pro Gly
210 215 220

Phe Asn val val val Ile Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

Ala Ala reu Pro Gly ITe Thr Arg Lys Thr val Leu Glu Tle Ala Glu
245 250 255

Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile Thr Pro Ala Glu Leu
260 265 270

Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly val Trp
275 280 285

Pro Phe val Ser val Asp Gly Asnh Ser Ile Ser Asp Gly val Pro Gly
290 295 300

Pro val Thr Glin Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
305 310 315 320

Pro Ser Ser Leu Leu Thr Pro val Gln Tyr

325 330
<210> 101
<211> 990
<212> DNA
<213> Artificial sSequence
<220>
<223> variant of ATAll?
<400> 101
atggcgttct cagcggacac coctgaaatc gtttacaccc acgacaccdg totggactat 60

pPage 102



atcacctact
atcgaaggtg
tatacttctg
ggggaccaca
acccaggacyg
gcgatggtta
accaaacatc
gaccgcatcc
agectctateg
gaaacccacy
gaaggtccgyg
getgetetge
gaagctatece
tgctcaaccyg
ggtgtrccgy
CCETLCLICC
<210>
<211>

<212>
<213>

102
330
PRT

<220>
<223>
<400> 102
Met Ala Phe
1

Leu

Gly Asp

Ala
35

Pro Leu

Glu Ala

50

Ser

Ala Thr

65

Tyr

Asp His

Ile Pro Pro

ctgactacga
ctttegttee
acgctaccta
tcgaacgict
aagttaaaga
acgtttctat
gtccgeaggt
gtgacggtgt
acccgeaggt
accgtggtrt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtecggttac

tgctgaccco

Ser Ala As
5

Tyr Ite Th

20

Gly Giy Al

Arg Ile Se

Ph
70

Thr Thr

Glu
85

1le Ar

Let Thr Gl

CXZ2-019W01_ST25. txt
actggacccg gctaaccege tggcetggtygg

geegtetgaa
caccacctrce
gttctctaat
gatcgetctg
cacccgtggt
ttacatgtat
tcacctgaty
taaaaacttc
cgagttgccg
tgttgttate
ccgtaaaacc
cacccegget
ttggeegtte
ccagtctatc

ggtacactac

Aartificial Sequence

variant of ATAll7

p Thr Pro

r Tyr Ser

a Ala Trp

40

r Ile Phe

35

e His val

Phe

g Leu

n Asp Glu

gctcgtatcet
cacgtttgga
gcggaatcta
gaactggtty
tactcticta
gctgttcegt
gttgctcagt
cagtggggtg
ctgctgetygy
aaagacggty
gttctggaaa
gaactgtacg
gtttctgtty

atccgregtt

Ile val

10

Glu

Asp Glu

25

Tyr

Ile Glu Gly

Asp GIn Gly

Trp Asn Gly

75

ser Asn Ala

90

val Lys Glu

ctatcttcga
acggtaacgc
ttcgtttgat
ctaaaaccga
cccecattcga
accagtggat
cagttcgteg
acctgatccg
actgcgacaa
rtgtrcgttc
tcgetgaatce
acgctgacga
acggtaactc

actgggaact

Tyr Thr His

Leu Pro

30

ASp

Phe val

45

Ala

Phe Thr

60

TV

Asn Ala Phe

Glu ser Ile

ITe Ala Leu

page 103

tgctgettyg
ccagggtttt
tttecegtotg
ccegecgetg
actgcgrgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tccgggtegt
tctgggteac
agttctgggt
tatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro

Ser Asp

Arg Leu

80

Arg Leu

95

Glu Leu

120
180G
240
300
360
420
480
540
600
660
720
780
840
900
960
990



val

Arg

Pro

145

ASp

Arg

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro

305

Pro

Arg

Thr

ASp

Pro

210

Asii

Ala

Leu

ASp

Phe

290

val

Ser

<210>
<211>
212>
<213

<220>
<223>

<400>

Tyr

val

Ile

Pro

Leu

195

LLeu

val

Leu

Gly

Ala

275

va'l

Thr

Ser

103
990
DNA

100

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

val

Pro

His

260

ASp

sSer

Gin

Leu

Ghu

Ser

Met

Arg

Leu

val

Gly

Glu

Glu

val

Ser

Leu
325

Thr

Tyr

150

Gly

Ser

Ala

ASp

Ile

230

Ile

Ala

val

ASp

iTe

310

Thr

1 Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Ptro

Artificial Sequence

variant of ATAL1ll1l7

103

val

His

Asp

Glin

200

ASD

Asp

Arg

Leu

Gly

Asn

Arg

val

CX2-019W01_ST25. txt

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

ser

Arg

Hisg

Met

Arg

Tyr

MetT

170

GIn

Thr

l.eu

val

Thr

2590

Asp

Ser

Ile

Tyr

Tyr

val A

ASP

Glin

155

val

val

keu

val

235

val

ITe

Thr

Ser

Trp
315

Ile

140

Trp

ala

LYS

AsSp

Ala

220

Arg

Leu

Thr

Gly

rPage 104

val
125
Thr
Ile

Glin

Asn

ser
Glu

Pro

Leu

110

ser

Lys

val

ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gily

val

Asn

Ite

Pro

val

175

Gin

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

Glu

Leu

Trp

Gly

Glu
320



atggcgtrct
atcacctact
atcgaaggtg
tatacttcty
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgeatec
agctctatcg
gaaacccacy
gaaggtccgg
gctgctetge
gaagctatcc
tgctcaaccy

ggtgttcegg

cctrctictc

<210> 104
<211> 330
<212> PRT
<213>

<220>
<223>

<400> 104

Met Ala Phe
1

Gly Leu Asp
Pro Leu Ala

Ser Glu Ala
50

Ala Thr Tyr
65

Gly Asp His

cagcggacac
ctgactacga
ctttcgttec
acgctaccta
tcgaacgtet
aagttaaaga
cecgtttctat
gtccgeaggt
gtgacggtgt
acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtceggttac

tgctgaccee

CX2-019wW01_ST25.txt

ccctgaaatc
actggaccecg
gcecgtctgaa
caccaccttc
gttctctaat
gatcgctcetyg
cacccgtggt
ttacatgagc
tcacctgatg
taaaaacttc
cgagttgccg
tgttgttate
ccgtaaaacc
cacccecgget
ttggeegttc
ccagtetatc

ggtacagtac

Artificial Sequence

variant of ATAll7

Asp Thr Pro

Thr Tyr Ser

Ala Ala Trp

40

Ser Ilte Phe

55

Phe His val

Arg Leu Phe

grttacacce
gctaaccegce
gctcgtatcet
cacgtttgga
gcggaatcta
gaactggtty
tactcttcta
gcttgecocegt
gttgctcagt
cagtggggtg
ctactgctgg
aaagacggtg
gttctggaaa
gaactgtacg
gtttctgttg

atcegtegtt

Glu Ile val
10

Asp Tyr Glu
25

ITe Glu Gly

Asp GIn Gly

Trp Asn Gly

75

Ser Asn Ala

acgacaccygg
tggctggtgg
ctatcttcga
acggtaacgc
ttegtttgat
ctaaaaccga
ccccattcga
accagtggat
cagttcgteg
acctgatccg
actgcgacaa
Ttgttegttc
tcgctgaatc
acgctgacga
acggtaactc

actgggaact

Tyr Thr His

Leu Asp Pro
30

Ala Phe val
45

Phe Tyr Thr
60

Asn Ala phe

Glu ser Ile

Page 105

tctggactat
tgctgettgy
ccagggtttt
tttccgtetg
ccecgecgety
actgegtgaa
gcgtgacatc
cgtaccgttt
tacaccgtgt
tgcaattcag
cctgctgget
tccgggicgt
tctgggteac
agrrctgggt
tatctctgac

gaacgttgaa

Asp Thr
15

Ala Asn
Pro Pro
Ser Asp
Arg Leu

80

Arg Leu
a5

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
G660
990



Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

rhe

225

Ala

Ser

Tyr

Pro

Pro

305

Pro

Pro

Ala

Gly

Glin

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

ASp

Phe

290

val

Ser

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

<220>
<223>

Pro

Lys

Tyr

val

Ile

Pro

teu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

ser

105
990
DNA

Leau
100
Thr
Ser
Tyr
Arg
Arg
Ile
Leu
val
Pro
His
260
Asp
Ser

Gln

Leu

Thr

Glu

Ser

Met

Asp

ser

Arg

L.eu

val

Gly

Glu

Glu

val

Ser

Leu
325

Gin

Leu

Thr

Ser

150

Gly

Ser

Ala

ASp

Ile

230

Iie

Ala

val

Asp

Ile

310

Thr

ASp

Arg

Pro

135

Ala

val

Ile

Cys

215

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Artificial sequence

variant of ATALll7

Glu

Glu

120

phe

Cys

His

Asp

Gln

200

Asp

Asp

Arg

Leu

Gly

Asn

Arg

val

CX2-019W01_ST25. txt

val Lys Glu Ile Ala Leu

105

Ala

Glu

Pro

l.eu

Pro

185

Glu

Asn

Gly

Lys

ala

265

Cys

Ser

Arg

GIn

Met

Arg

Tyr

Met

170

GIn

Thr

Leu

val

Thr

250

ASP

Ser

Ile

Tyr

Tyr
330

val

ASp

Gin

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Thr

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

Asp

300

Glu

Page 106

val

125

Thr

Ite

Gln

Asn

Arg

205

Glu

Ser

Glu

Pro

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Ash

Glu

ITe

His

Pro

val

175

Gin

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

240

feu

Trp

Gly

Glu
320



<400> 105
atggcgttct

atcacctact
atcgaaggtg
tatacttctg
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgcatcee
agctctatceg
gaaacccacg
gaaggtccgg
gctgetetge
gaagctatcc
tgctcaacceg

ggtgticegg
ccttettetce

<210> 106
<211> 330
<212> PRT
<213>

<220>
<223>

<400> 106

Met Ala phe
i
Gly Leu Asp

Pro Leu Ala
35

Ser Glu Ala
50

Ala Thr Tyr
65

Gly Asp His

cagcggacac
ctgactacga
ctttegrtec
acgctaccta
tcgaacgtct
aagttaaaga
ccgttacgat
gtccgcaagt
gtgacggtgt
acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtyt
gtccggttac

tgctgaccecc

CX2~019wW01_ST25. txt

ccctgaaatc
actggacccyg
gcegtetgaa
caccacctte
gttctctaat
gatcgectetg
cacccgtagt
tracatgagc
tcacctgatyg
taaaaacttc
cgagttgeeyg
tgttgttatc
ccgtaaaacc
cacccegget
ttggeegtic
ccagrctate

ggtacagtac

Artificial Sequence

variant of ATALL7

ser Ala Asp Thr Pro
5

Thr Tyr Ser

Ala Ala Trp

40

Ser Ile Phe

55

Phe His val

Arg Leu Phe

gtttacaccc
gctaaccege
gctegtatet
cacgtttgga
gcggaatcta
gaactggrtg
tactcttcta
gctggeccgt
gttgctcagt
cagtygggotyg
ctgctgetgy
aaagacggty
gttctggaaa
gaactgtacg
grrictgtty

atcecgtegrt

Glu Itle val
10

Asp Tyr Glu
25

ITe Glu Gly

Asp Gin Gly

Trp Asn Gly
75

Ser Asn Ala

acgacaccgg
tggctggtgg
ctatcttcga
acggtaacge
ttcgtttgat
Ctaaaaccga
cceceattega
acatgtggat
ctgticgteg
acctgatccg
actgcgacaa
ttgttegttc
tcgetgaatc
acgctgacga
acggtaactc

actgggaact

Tyr Thr His

Leu Asp Pro
30

Atla Phe val
45

phe Tyr Thr
60

Asn Ala pPhe

Glu ser Ile

Page 107

tctggactat
tgctgettygg
ccagggtrrt
tttcegtctg
ccegecgetg
actgcgtgaa
gaaagacatc
cgtaccgttt
tacaccgegt
tgcaattcaa
ccrgetgget
tccggotegt
tctygggtcac
agttctgggt
tatctctgac

gaacgttgaa

Asp Thr
15

Ala Asn

Pro Pro

Ser Asp

Arg Leu

80

Arg Leuy

60
120
180
240
300
360
420
480
540
600
660
720
780
840
g00
960
8990



Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro
305

Fro

Ala

Gly

GIn

Arg

Thr

Asp

Pro

210

AsSn

Ala

Leu

ASp

Phe

290

val

Pro

Tyr

val

Ile

Pro

Leu

195

Leu

va'l

Leu

Gly

Ala

275

val

Thr

Pro Ser Ser

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

107
990
DNA

Leu

100

Thr

Ser

Tyr

Arg

Arg

Tle

Leu

val

Pro

His

260

Asp

Ser

Gln

Leu

85

Thr

Glu

sSer

Met

165

ser

Arg

Ley

val

Glu

val

sSer

Leu
325

Glin
Leu
Thr
Ser
150
Gly
Ser
Ala
Asp
Ile
230
Ile
Ala
val
ASp
Tie

310

Thr

ASp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Artificial Seguence

Glu

Glu

120

Phe

Gly

His

Asp

Gln

200

ASD

AsSp

Arg

Lay

Gly

Asn

Arg

val

CXZ“O&8WOlWST25.tXt

val
105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

ATrg

Gin

Lys

Met

LYS

Tyr

Met

170

Glin

Thr

Leuy

val

Thr

250

ASp

Ser

Ile

Tyr

Tyr
330

Glu Ile Ala

val

ASD

Met

155

val

val

His

Leu

val

235

vai

Ile

Ser

315

Thr
Ite
140
Trp
Ala
Lys
Asp
Ala
220
Arg
Leu
Thr
Gly

300

Glu

Page 108

val

125

Thr

ite

Gin

Asn

ser

Glu

Pro

Ley

Leu

110

Thr

Lys

val

Ser

phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

AST

95

Glu

Ile

His

Pro

val

175

G1in

Phe

Pro

Gly

va'l

Pro

val

Ley
Thr
Arg
Phe
160
Arg
Trp
Glu
Gly
Arg
2

Glu
Leu
Trp

Gly

Glu
320



<220>

CX2-019W01l_ST25.txt

<223> variant of ATA117

<400> 107
atggcgttct

atcacctact
atcgaéggtg
tatacttctg
ggggaccaca
acccaggacy
gcgatggtta
accaaacatc
gaccgeatcec
agctctatcg
gaaacccacg
gaaggtccygg
getgetotge
gaagctatcc
tgctcaaccy

ggtgttccgg
ccttecttctc

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

<220>
<223>

<400>

108
330
PRT

108

1

Gly Leu Asp Tyr Ile Thr Tyr
20
Pro Leu Ala Gly Gly Ala Ala
35
Ser ?éu Ala Arg Ile Ser Ile

Ala Thr Tyr Thr Thr Phe His
70

65

cagcggacac
ctgactacgé
ctrtcgttee
acgctaccta
tcgaacgtct
aagttaaaga
ccgtticgar
gtccgegegt
gtgacggtygt
acccgeaggt
accgtgottt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccec

met Ala Phe Ser Ala Asp Thr
5

ccctgaaatce
actggacccg
gctgtctgaa
caccaccttce
gttctctaat
gatcgctceg
cacccgtggt
ttacatgagce
tcacctgatyg
taaaaacttc
cgagttgeeg
tgttgttatc
ccgtaaaacc
caccecggct
ttggcegttc
ccagtctatc

ggtacagtac

artificial sequence

variant of ATAll7

Pro

ser

Trp
40

Phe
55

Glu

ASp

25

Ile

ASp

Trp

gtttacaccc
gctaacccge
gctcgtatct
cacgtttgga
gcggaatcta
gaactggrty
tactcttcta
gcttcccegt
gttgctcagt
cagtggogtyg
ctgctgetyg
aaagacggtg
gttctggaaa
gaactgtacg
gtttctgtty

atccgtcgtt

Ile val
10

Tyr Glu
Glu Gly

GIn Gly

Asn Gly
75

acgacaccgg
tggctggtygg
ctatcttcga
acggtaacgc
ttcgtttgat
ctaaaaccga
ccccattega
accagtggat
cagttcgteg
acctgatccg
actgcgacaa
ttgrtegttce
tcgetgaatc
acgcrgacga
acggtaactc

actgggaact

Tyr Thr His

Leu Asp Pro

30

Ala Phe val

45

Phe Tyr Thr

60

Asn Ala Phe

Page 109

tctggactat
tgctgettgg

ccagggtttt

trteegtetg.

cccgecgety
actgcgtgaa
gccfgacatc
cgtaccgttt
tacaccgegt
tgcaattcaa
cctgctgyct
tccgggteogt
tctgggtcac
agttctgggt
tatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro
Ser

Asp

L.eu
80

Arg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
990



Gly

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro

305

Pro

ASp

Pro

Ala

Gly

Arg

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

Asp

rhe

290

val

Ser

<210>
<211>
<212>

His

Pro

TYF

val

Ile

Pro

Leu

195

Leu

va'l

Leu

Gly

Ala

275

val

Thr

ser

109
990
DNA

Ile

Leu

100

Thr

Ser

Tyr

Arg

Leu

val

Pro

His

260

ASp

Ser

GIn

Leu

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Glu

val

Ser

Leu
325

Arg

Gin

l.eu

Thr

Ser

150

Gly

ser

Ala

AsSp

Tle

230

Ile

Ala

val

AsD

Ile

310

Thr

Leu
Asp
Arg
Pro
135
Ala
val

Ite

Ile

Lys

Thr

Ile

L.eu

Pro

CX2-019W01_ST25. txt

Phe ser asn Ala Glu ser

Glu

Glu

120

Phe

Ser

His

ASp

Gln

200

Asp

ASp

Arg

Leu

Gly

Ash

Arg

vai

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

Arg

Gin

Lys

Met

Pro

Tyr

Met

170

GIn

Thr

Leu

val

Thr

250

Asp

Ser

Ile

Tyr

Tyr
330

Glu

val

ASp

Gln

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Ile

Thr

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

ASp

Glu

Page 110

Ala.

val
125

Thr

Gln

Asn

ser

Glu

Pro

Gly

Gly

Leu

Ile

Leu

110

ser

Lys

val

Ser

phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

AsSh

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Ley
l.eu
Thr
Arg
phe
160
Arg
Trp
Glu
Gly
240
Glu
Leu
Trp

Gly

Glu
320



CX2-019W01_ST25. txt
<213> Artificial Segquence

<220>

<223> wvariant of ATAl117

<400> 109 : '
atggcgttct cagcggacac ccctgaaatc gtttacaccc acgacaccgg tctggactat 60
atcacctact ctgactacga actggacceg getaacccgce tggetggtgy tgotgettgg 120
atcgaaggtg ctitcgttcc gecgtctgaa getcgtatet ctatcttega ccagggtttt 180
tatacttctg acgctaccta caccaccttc cacgtttgga acggtaacgce tttecgtctg 240
ggggaccaca tcgaacgtct gttctcetaat goggaatcta ttcgtttgat cccgocgetyg 300
acccaggacg aagttaaaga gatcgctctg gaactggttg ctaaaaccga actgcgtgaa 360
gcgatggtta ccgttacgat cacccgtggt tactcttcta ccccattega gegtgacatc 420
accaaacatc gtccgeaggt ttacatrgage gettgcccgt accagtggat cgtacoghtt 480
gaccgcatcc gtgacggtgt tcacctgatg gttgctcagt cagttcgteg tacaccgegt 540
agctctateg acccgcaggt taaaaacttc cagtgoggtg acctgatccg tgcaattcag 600
gaaacccacy accgtggttt cgagttgccg ctgctgetgg actgegacaa cctgetgget 660
gaaggtccgg grttcaacgt tgttgttatc aaagacggtg ttgttcgtic tccgggtcgt 720
gctgetctygc cgggtatcac ccgtaaaacc gttctggaaa tcgctgaatc tetgggtcac 780
gaagctatcc tggetygacat caccccggct gaactgtacg acgetgacga agttctgggt 840
tgctcaaccy gtggtggtgt ttggccgttc gtitctgttg acggtaactc tatctotgac 900
ggtgttcegy gtecggttac ccagtctate atccgtogtt actgggaact gaacgtigaa 960
ccttettcte tgctgaccec ggtacagtac 990
<210> 110

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATAll7

<400> 110

Met Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val Pro Pro
35 40 45

Ser Glu Ala Arg Ile Ser Ile Phe Asp GlIn Gly Phe Tyr Thr Ser Asp
55 60

Ala Thr Tyr Thr Thr Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
Page 111



65

Gly
Ile
val
Arg
Pro
145
ASD
ATg
Gly
Leu
Phe
225
Ala
Ser
Tyr
Pro
Pro

305

Pro

ASD

Pro

Ala

Gly

GIn

Arg

Thr

Asp

Pro

210

Asn

Ata

Leu

ASp

Phe

290

val

ser

<210>

H1s8

Pro

Lys

115

Tyr

val

Ile

Pro

Leu

185

Leu

val

Leu

Gly

Ala

275

val

thr

ser

111

Ile

Leu

100

Thr

Ser

Tyr

Arg

Leu

val

Pro

His

260

Asp

Ser

Gln

Leu

Glu

85

Thr

Glu

Ser

Met

Arg

l.eu

val

Glu

va'l

Ser

Leu
325

70

Arg

Gin

Leu

Thr

ser

150

Gly

Ser

Ala

ASp

Ile

230

Ile

Ala

val

Asp

ITe

310

Thr

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Gly

Ile

Pro

phe

Glu

Glu

120

Phe

Cys

His

ASp

Glin

200

ASD

ASD

Arg

Leu

Gly

Asn

Arg

val

CX2-019W01_ST25.txt

ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

Arg

Gln

Asn

S0

LysS

Met

Arg

Tyr

Met

170

Gin

Thr

Leu

val

Thr

250

ASP

Ser

Ile

Tyr

Tyr
330

ped
a
3]

Glu

val

ASp

GlIn

155

val

val

His

teu

val

235

val

Ile

Thr

ser

315

()
ol

Thr

Ile

140

Trp

Ala

Lys

ASp

Ala

220

Arg

Leu

Thr

Gly

300

Glu

page 112

ser

Ala

val

125

Thr

Ile

GIn

AsSn

Arg

clu

Ser

Glu

Pro

Gly

Gly

Leu

teu

110

Thr

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Iie

Ala

270

Gly

val

Asn

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

80

Leu

L.eu

Thy

Arg

Phe

160

Arg

Tro

Leu

Trp

Gly

Glu
320



<211>
<212>
<213>

<220>
<223>

<400> 111
atggegtict

990
DNA

atcacctact
atcgaaggtg
tatacttctg
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgceeate
agctctatcg
gaaacccacg
gaaggtccgg
gctactctgce
gaagctatcc
tgctcaaccy
ggtgttccgg
cCrtcrecte

112
330
PRT

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

<220>
<223>

<400> 112

cagcggacac
ctgactacga
ctttcgrtce
acgctaccta
tcgaacgtct
aagttaaaga
ccgtrtctat
gtccgeaggt
gtgacggtrgt
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgacccce

CXZ2-019w01_ST25. txt

Artificial Sequence

variant of ATA117

ccctgaaatc
actggacccg
gccgtctgaa
caccaccttc
gttctctaat
gatcgctcty
cacccgtggt
ttacatgage
tcacctgatg
taaaaacttc
cgagttgeeg
tgrrgttate
ccgtaaaacc
cacceegyget
ttggeegttc
ccagtctatc

ggtacagtac

Artificial sequence

variant of ATA11l7

gtttacaccc
gctaacccge
gctcgtatct
cacgtttgga
gcggaatcta
gaactggttyg
tactcttcta
gcttgeeegt
gttgctcagt
cagtggggtg
ctgetgetgy
aaagacggtg
gttctggaaa
gaactgtacg
grttctgtty

atccgtegtt

Mmet Ala Phe Ser Ala Asp Thr Pro Glu Ile val

1

5

10

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu
20 25

Pro Leu Ala Gly Gly Ala Ala Trp ¥le Glu Gly
35 40

Ser Glu Ala Arg Ile Ser Ile Phe Asp Gln Gly

>0

55

acgacaccgg
tggctggrgg
ctatcttcga
acggtaacgc
ttcgtttgat
ctaaaaccga
ccccaticga
accagtggat
cagttcgteg
acctgatccy
actgcgacaa
ttgttcgttc
rcgctgaatc
acgctgacga
acggtaactc

actgggaact

tctggactat
tgctgcttygg
ccagggtttt
tttccgtctg
cccgeegetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tcegggtegt
tctgggtcac
agttctgggt
tatctctgac

gaacgttgaa

Tyr Thr His Asp Thr

15

Leu Asp Pro Ala Asn
30

Ala Phe val Pro Pro

45

Phe Tyr Thr Ser Asp
60

Page 113

60
120
180
240
300
360
420
480
540
6C0
660
720
780
840
900
960
990



Ala

65

Gly

Ile

val

Arg

Pro

145

AsD

Arg

Gly

Leu

Phe

225

Ala

ser

Tyr

Pro

Pro

305

Pro

Thr

ASD

Pro

Ala

Arg

Thr

ASD

Pro

210

Asn

Ala

Leu

Asp

Phe

290

val

ser

Tyr

His

Pro

TJyr

val

His

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Ser

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Leu

val

Pro

His

260

Asp

ser

Glin

Leu

Thr

Glu

85

Thr

Glu

Ser

Met

ASp

Ser

Arg

Leu

val

Glu

val

Ser

Leu
325

Phe

70

Arg

G1n

Leu

Thr

ser

150

Gly

Ser

Ala

Asp

Ile

230

1le

Ala

val

Asp

Ile

310

Thr

His

Leu

ASD

Arg

Pro

135

Ala

val

Iie

1le

Cys

Lys

Thr

ile

Leu

Gly

ile

Pro

CX2-019WO1_5T25. txt

val Trp Asn ggy Asn Ala

Phe

Glu

Glu

120

Phe

Cys

His

ASp

GlIn

200

ASD

ASp

Arg

Ley

Gly

Asn

Arg

val

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Gtu

AsSnh

Gly

Lys

Ala

265

cys

Ser

Arg

Glin

Asn

90

Lys

Met

Arg

Tyr

Met

170

Glin

Thr

Leu

val

Thr

250

ASD

Ser

Ile

Tyr

Tyr
330

Ala

Glu

val

Asp

Gin

155

val

val

His

Leu

val

235

val

Ile

Thy

Ser

Trp

Glu

Tle

Thr

Ile

140

Trp

Ala

Lys

Asp

ala

220

Arg

Leu

Thr

Gly

ASp

300

Glu

Page 114

Ser

Ala

val

125

Thr

Ile

GIn

Asn

Arg

Glu

Ser

Glu

Pro

Gly

Gly

Leu

Phe

Ile

L.eu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

1le

Ala

270

Gly

val

Asn

Arg

Arg

a5

Glu

Ile

His

Pro

val

175

GIn

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Leu

80

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

Ley

Trp

Gly

Glu
320



CX2-019wW01_5T25. txt

<210> 113

<211> 990

<212> DNA

<213> Artificial Sequence
<220>

<223> variant of ATA1l7
<400> 113

atggcgttct cagcggacac ccctgaaatc gtttacaccc acgacaccgg tctggactat
atcacctact ctgactacga actggacccg getaacccge tggcetggtgg tgctgcettgg
atcgaaggtyg ctttcgitcc gecgtctgaa gotcgtatct ctatcttcga ccagggttrt
tatacttctg acgctaccta caccaccttc cacgtttgga acggtaacgc tttccgtctg
ggggaccaca tcgaacgtct gttctctaat geggaatcta trcgtttgat cccgecgetg
acccaggacy aagttaaaga gatcgctctg gaactggttg ctaaaaccga actgegtgaa
gcgatggtta ccgtttctat cacccgtggt tactctteta ccccattcga gegtgacate
accaaacatc gtccgcaggt tgctatgagc gottgcccgt accagtggat cgtaccgtrtt
gaccgcatce gtgacggtgt tcacctgatg gttgctcagt cagttegteg tacaccgegt
agctctatcg acccgcaggt taaaaacttc cagtyggggtg acctgatccg tgcaattcag
gaaacccacg accgtggttt cgagttgccg ctgetgotgy actgcgacaa cctgotgget
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttegttc tecgggtegt
gctgetctge cgggtatcac ccgtaaaacce grtctggaaa tcgctgaatc tcrgggtcac
gaagctatce tggctgacat caccccgget gaactgtacg acgctgacga agttctgggt
tgctcaaccy gtggtggtot tiggecgtic gtttotgttg acggtaactc tatctcetgac
ggtgttccgg gtccggttac ccagtctatc atccgtcgtt actgggaact gaacgittgaa

ccttettctc tgctgaccce ggtacagtac

<210> 114

<211> 330

<212> PRT

<213> Artificial Sequence
<220>

<223> variant of ATALL7
<400> 114

Met Ala Phe Ser Ala Asp Thr Pro Glu Ige val Tyr Thr His Asp Thr
1 5 1 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25 30

pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val Pro Pro
35 40 45

Ser Glu Ala Arg Ile Ser Ile Phe Asp GlIn Gly Phe Tyr Thr Ser Asp
Page 115

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
860
990



Ala
65

Gly

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ser

Tyr

Pro

Pro

305

Pro

50

Thr

Asp

Pro

Ala

Gly

Gin

Arg

Thre

Asp

Pro

210

ASh

Ala

Ley

ASD

Phe

290

val

Ser

Tyr

His

Pro

Tyr

val

Tle

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Ser

Thr

Ile

Leu

100

Thr

Ser

Ala

Arg

Arg

ITe

Leu

val

Pro

His

260

Asp

Ser

Gln

Leu

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

teu

val

Gly

Glu

Glu

val

Ser

Leu

rhe

70

Arg

Gln

Leu

Thr

Ser

150

Gly

Ser

Ala

ASD

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Iie

Ile

Cys

215

LYyS

Thr

Ile

Leu

Pro

CX2-019w01_s725. Xt
60

val Trp Asn

Phe

Glu

Glu

120

Phe

Cys

Asp

Gln

200

ASp

Asp

Arg

Leu

Gly

AsSnh

Arg

val

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

205

Cys

ser

Arg

Gln

Asn

90

Lys

Met

Arg

Tyr

Met

170

Gin

Thr

Leu

val

Thr

250

Asp

Ser

Ile

TY"

Tyr

Gly
75

Ala
Glu
val
ASp
GIn
155

val

val

Leu
val
235
val
Ile

Thr

Ser

ASD

Glu

Ile

Thr

Ile

140

Trp

Ala

LYS

ASp

Ala

220

Arg

Leu

Thr

Gly

Asp

300

Glu

Page 116

Ala

sSer

Ala

val

125

Thr

Ile

Gln

Asn

Arg

205

Glu

Ser

Glu

Pro

Gly

Gly

Ley

l.eu

110

ser

LysS

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

Arg

Arg

95

Glu

Ile

His

Pro

val

175

GIn

Phe

Pro

Gly

Ala

Ghu

va't

Pro

val

Ley

80

l.eu

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

240

Glu

Leu

Trp

Gly

Gy
320



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

<220>
<223>

<400>

arggcgttct
atcacctact
atcgaaggty
tatacttcty
ggggaccaca
acccaggacyg
gcgatggita
accaaacatc
gaccgcatee
agctctatcyg
gaaacccacg
gaaggtccgg
gctgectetyce
gaagctatcc
tgctcaaccy

ggtgttccgy
ccticLtetc

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

<220>
<223>

<400>

CX2-019w01,.5T25. txt

325

115
990
DNA
Artificial sequence

variant of ATAll7

115

cagcggacac ccctgaaatc

ctgactacga actggaccceg
ctttegttee gecgtetgaa
acgctaccta caccacctic
tcgaacgtet gttctctaat
aagttaaaga gatcgctctg
ccgtttctat cacccgtggt
gtccgecaggt ttacatgagce
gtgacggtgt

acccgeaggt

tcacctgatg
taaaaacttc
accgtggttt cgagttgcecg
gtttcaacgt tgttgttatc
cgggtatcac ccgtaaaacc

tggctgacat caccccgget

gtggtggtgt
gtceggttac

ttggcegtte
ccagtctatc

tgcrgaccee ggtacagtac

116
330
PRT
Artificial Ssequence

variant of ATAll7
116

330

gtttacaccc
gctaacccge
gctegratet
cacgtttgga
gcggaatcta
gaactggttyg
tactcticta
gcttgecegt
gttgctcagt
cagtggggty
ctgctgotygg
aaagacggtg
gttctggaaa
gaactgtacg
gtttctgtty

atcegtegtt

acgacaccgg
tggctggtgyg
cratcttcga
acggtaacgc
ttcgtttgat
Cctaaaaccga
ccececattcga
accagcagat
cagttegreg
acctgatccg
actgegacaa
ttgttegttc
tcgctgaatc
acgctrgacga
acggtaactc

actgggaact

tctggactat
tgctgettygg
ccagggtttt
tttccgtcry
ccegeegety
actgcgtgaa
gcgtgacatce
cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tcegggtegt
tctgggteac
agttctaggt
tatctctgac

gaacgttgaa

Met Ala Phe Ser Ala asp Thr Pro Giu ITe val Tyr Thr His Asp Thr
1 5 10

Gly Leu Asp T
2

0

30

15

yr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
25

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val Pro Pro
35

40

45

Page 117

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
290



ser

Ala

65

Gly

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

rhe

225

Ala

ser

Tyr

Pro

Pro
305

Glu

50

Thr

AsSp

Pro

Ala

Gly

Gin

Arg

Thr

ASD

Pro

210

Asn

Ala

Leu

Asp

Phe

290

val

Ala

Tyr

His

Pro

Lys

115

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Arg

Thr

Leu

100

Thr

Ser

Tyr

Arg

Leu

val

Pro

His

260

Asp

ser

Glin

Ile

Thr

Glu

85

Thr

Glu

ser

Met

ASp

165

ser

Arg

l.eu

val

Gy

Glu

Glu

val

Ser

Ser

Phe

70

ATg

Gin

Leu

Thr

ser

150

Gly

ser

Ala

ASp

Ile

230

Ile

Ala

val

Asp

Ile
310

Ite

55

Leu

ASp

Arg

Pro

135

Ala

val

Ile

Ile

215

LysS

Thr

Iie

Leu

Gly

Ile
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Phe Asp GIn Gly Phe Tyr
60

val

Phe

Glu

Glu

120

Phe

Cys

His

ASp

Gin

200

ASP

ASp

Arg

Leu

Gly

Asn

Arg

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

AsSn

Gly

Lys

Ala

265

Cys

Ser

Arg

Asn

Asn

90

Lys

Met

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

ASp

Ser

Ile

Tyr

Gly

75

Ala

Glu

val

ASp

Gin

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Trp
315

Asn

Glu

Ile

Thr

Ile

140

Gin

Ala

LysS

Asp

Ala

220

Arg

Leu

Thr

Gly

ASp

300

Glu
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sSer

Ala

val

125

Thr

Ile

Gin

Asn

Ser

Glu

Pro

Gly

Gly

lL.euy

Thy

Phe

Ile

Leu

110

ser

Lys

val

Ser

Phe

120

Gly

Gly

Pro

ITe

Ala

270

Gly

val

AsSn

ser

Arg

Arg

a5

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

ASp

teu

80

Leu

Leu

Thr

Alrg

Phe

160

Arg

T™"p

Glu

Gly

240

Glu

Leu

Trp

Gly

Glu
320



CX2-019wWQ1_ST25.txXt

Pro Ser Ser Leu Leu Thr Pro val Gln Tyr

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

<220>
<223>

<400> 117
atggegttet

117
990
DNA

atcacctact
atcgaaggty
tatacttctg
ggggaccaca
acccaggacyg
gcgatggita
accaaacatc
gaccgecatcg
agctctatceg
gaaacccacg
gaaggtccgg
gcrgeictge
gaagctatcc
tgctcaaccg

ggtgtteegg
ccttcttctc

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

<220>
<223>

118
330
PRT

<400> 118

325

cagcggacac
ctgactacga
ctttegttee
acgctaccta
tcgaacgtet
aagttaaaga
ccgtttctat
gtccgeaggt
tggacggtgt
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccec

artificial Seguence

variant of ATAll7

ccctgaaatc
actggacccg
gccgtetgaa
caccaccttc
gttctctaat
gatcgctctyg
cacccgtggt
ttacatgagce
tcacctgatg
taaaaacttc
cgagttgeeg
tgttgttatc
ccgtaaaacc
cacccegget
ttggcoegtte
cecagtctatc

ggtacagtac

Artificial Sequence

variant of ATALlY

330

gtttacaccc
gctaaccecge
gctcgtatct
cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gcttgccegt
gttgctcagr
cagtggggty
cegetgetgyg
aaagacggty
gttctggaaa
gaactgtacg
gtttctgtiy

atccgregtt

acgacaccgg
tggctggtyg
ctatcttega
acggtaacgc
ttcgtttgat
Ctaaaaccga
ccccattega
accagtggat
cagttcgteg
acctgatccg
actgcgacaa
ttgttegttc
tcgetgaatce
acgctgacga
acggtaactc

actgggaact

tctggactat
tgctgertgg
ccagggtttt
tttccgtctg
cccgeegetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgogt
tgcaattcag
cctgetgget
tccgggtegt
tctgggteac
agttctgggt
tatctctgac

gaacgttgaa

Met Ala Phe Ser Ala Asp Thr Pro Giu Ile val Tyr Thr His Asp Thr
1 5

10

15

Gly Leu Asp Tyr Ile Thr Tyr Ser %sp Tyr Glu Leu Asp Pro Ala Asn
20 5 30

Pro Leu Ala Gly Gly aAla Ala Trp Ile Glu Gly Ala phe val Pro Pro
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65

Gly

val

Arg

Pro

145

ASD

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro

Gy

50

Thr

AsSp

Pro

Ala

Gly

Glin

Arg

Thr

ASpP

Pro

210

Asn

Ala

Leu

Asp

Phe

290

val

35

Ala

Tyr

Pro

LYsS

Tyr

val

Ite

Pro

Leu

195

Leu

vai

Leu

Gly

Ala

275

val

Thr

ATg

Thr

Ite

Leu

100

Thr

ser

Tyr

val

Leu

val

Pro

His

260

Asp

Ser

Gln

Thr

Giu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Gly

Glu

Glu

val

Ser

iun
1]
"}

Phe

70

Arg

Gin

Leu

Thr

Ser

150

Gly

Ser

Ala

Asp

Iie

230

I'le

Ala

val

ASp

Ile

His

Leu

ASD

Arg

Pro

135

Ala

val

Ile

Ile

Cys

Lys

Thr

Ile

Leu

Gly

Ile
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Phe Asp Gin

val

Phe

Glu

Glu

120

Phe

Cys

His

ASp

Gln

200

Asp

ASpP

Arg

lLeu

Gly

Asn

Arg

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

Arg

Asn

Asn

90

Lys

Met

Arg

Tyr

Met

170

Gin

Thr

Leu

val

Thr

250

ASpP

Ser

Ile

Gly

Gly

75

Ala

Gly

val

Asp

Gin

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Phe

60

Asn

Glu

Ile

Thr

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

ASp
300

Tyr Trp Glu
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45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Asn

Ser

Glu

Pro

Gly

Gly

Leu

Thr

Phe

Ite

Leu

110

ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Iie

aAla

270

Gly

val

Asn

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

ASD

Leu

80

Leu

L.eu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

240

Glu

Leu

Trp

Gly

Glu
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CX2-019w01_sT25. txt

310 315

Pro Ser Ser Leu Leu Thr Pro val Gin Tyr

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

<220>
<223>

<400>

atggcgttct cagcggacac ccctgaaatc gtttacacce
atcacctact ctgactacga actggacccg getaacccegc
atcgaaggty ctttcgttcc gocgtctgaa gectcgtatct
tatacttctg acgctaccta caccaccttc cacgtttgga
ggggaccaca tcgaacgtct gttctctaat gcggaatcta
acccaggacg aagttaaaga gatcgctctg gaactggttg

gcgatggtta ccgtitctat cacccgtggt tactottcta

325 330
119
990
DNA
Artificial Sequence

variant of ATAl1l7
119

accaaacate gtccgcaggt ttitatgage gottgeccgt

gaccgcatee gtgacggtyt tcacctgatg gttgctcagt
agctctatcg acccgcaggt taaaaacttc cagtggggtg
gaaacccacg accgtggrtt cgagittgeccg ctgetgctgg
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg
gctgctctge cgggtatcac ccgtaaaacc gttctggaaa
gaagctatcc tggctgacat caccccgget gaactgtacg
tgctecaaccy gtggtggtgt ttggoeogttc gttictgitg

ggtgttcegg gtccggttac ccagtctatc atccgtegtt

cettcttcte tgctgaccce ggtacagtac

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

<220>
<223>

<400>

1

120

330

PRT

Artificial Sequence
variant of ATAl17

120

5 10

acgacaccgg
tggctggtay
ctatcttcga
acggtaacge
rtcgtttgat
ctaaaaccga
ccccattega
accagtggat
cagttcgtcg
acctgatecg
actgcgacaa
ttgttegttc
fcgetgaatc
acgctgacga
acggtaactc

actgggaact

320

tctggactat
tgctgcttyg
ccagggtttt
tttcegtctg
cccgecgety
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tcegggtegt
tctgggtcac
agrtctgggt
tatctctgac

gaacgttgaa

Met Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Agp Thr
1

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25
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Iie

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225
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Ser

Tyr

Pro

L.eu

Glu

50

Thr

ASp

Pro

Ala

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

Asp

Phe
290

Ala

35
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Tyr

His

Pro

LysS

115

Tyr

val

Ile

Pro

L.eu

195

Leu

val

l.eu

Gly

Ala

275

val

Gly

Arg

Thr

Ile

Ley

100

Thr

Ser

Phe

Arg

Leu

val

Pro

His

260

Asp

Ser

Gly

Ile

Thr

Glu

85

Thr

Glu

ser

Met

165

Ser

Arg

Ley

val

Gly

Glu

Glu

vai

Ala

Ser

Phe

70

Arg

Gln

Leu

Thr
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150

Gly

ser
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ASp

Ile

230

Ala

val

Asp

Ala

Ile

35
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Leu

Asp

Arg

Pro

135
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val

Ile

Ile

cys

215

Lys

Thr

Ile

Leu

Gly
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val
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Phe

cys
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Glin

200

ASp

ASD
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Leu

Gly

Asn

ASp

Trp
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105
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Giu

Pro

l.eu

Pro

185
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Asn

Gly

Lys
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265

Cys

Ser

Gln

Asnh

Asn

20

Lys

Met

Arg

Tyr

Met

170

Gin

Thr

Leu

val

The

250

ASD

Ser

ile

Gly

Gly

75

Ala

Glu

vai

Asp

GIn

155

val

val

His

Leu

val

235

val

Ile

Thr
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Phe
60

Asn

Thr

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

Asp
300

Page 122

45

Tyr
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Ser
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val

125

Thr

Ite

Gin

Asn

Arg

Glu

ser

Glu

Pro

Gly

Gly

val

Thr

Phe

Ile

Leu

110

Ser

Lys

val

Ser

Phe

1350

Gly

Gly

Pro

Iie
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270

Gly

val

Pro

Ser

Arg

Arg

9%

Glu

Ile

His

Pro
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Gin

Phe

Pro
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Glu
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Asp

Leu
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Thr

Arg

Phe
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Trp
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310

Pro Ser Ser Leu Leu Thr Pro val Gln Tyr

<210>
<211
<212>
<213>

<220>
<223>

<400>

325 330
121
990
DNA
Artificial Sseguence

variant of ATAl1l7
121

atggcgttct cagcggacac ccctgaaatc gtttacaccce

atcacctact ctgactacga actggacccg gcetaacccye

atcgaaggtg ctttcgttcc gecgtctgaa geotcgtatcet

tatacttctyg acgctaccta caccacctte cacgtttgga

gggoaccaca tcgaacgtct gttctctaat gcggaatcta

acccaggacg aagttaaaga gatcgctctg gaactggtrg

gcgatggtta ccgtttctat
accaaacatc gtcecgcaggt

gaccgcatcc gtgacggtgt

cacccgtggt tactcttcta
ttacatgagc gcttgecegt

tcacctgatg gttgctcagt

agctctatcy acccgcaggt taaaaacttc cagtggggtg

gaaacccacg accgtggttt cgagttgecg ctgetgcetyg

gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg

gctgctctge cgggtatcac ccgtaaaacc gttctggaaa

gaagctatcc tggctgacat caccccgget gaactgtacg

tgctcaaccg gtggtggtgt ttggeegtte gtttctgttg

ggtgtrccgyg gtccggttac

ccagtctate atccgtegtt

ccttcttcte tgctgaccee ggtacagtac

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

<220>
<223>

<400>

122
330
PRT
Artificial Sequence

variant of ATA11lY
122

pro val Thr GIn Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
315

acgacaccgg
tggctggtgy
ctatcttega
acggraacgc
ttcgtttgat
ctaaaaccga
cccecattcga
accagtggat
cagttcgteg
acctgatccg
actgcgacaa
Ttgttegtte
tcgetgaatce
acgctgacga
acggtaactce

actgggaact

320

tctggactat
tgcrgettgy
ccagggtttt
ttteegtetg
ccecgecgety
actgcgttrat
gcgtgacatc
cgtaccgttt
tacaccgcgt
tgcaattcag
cctgctgget
tcegggtegt
tctgggteac
agttctgggt
tatctctgac

gaacgttgaa

Met Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Asp Thr
1 i0 15

5

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
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65
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Ite

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe

225

Ala

ser

Tyr

Pro

Leu

Glu

50

Thr

ASp

Pro

Ala

Gly

Gin

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

ASp

Phe

Ala

35

Ala

Tyr

His

Pro

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

20

Gly

Arg

Thr

Ite

Leu

100

Thr

ser

Tyr

Arg

Arg

Ile

Leu

val

Pro

His

260

Asp

Ser

Gly

Ife

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Gly

val

Ala

Ser

Phe

70

Arg

Gln

Leu

Thr

Ser

150

Gly

Ser

Ala

Asp

Ile

230

Ile

Ala

val

Asp

Ala

Ile

55

His

Leu

ASD

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

LyS

Thr

Ile

Leu

Gly

C?Z—OlQWOl_STZS.tXt
5

Trp Ile Glu Gly Ala
40

Phe

va]l

Phe

Glu

Tyr

120

Phe

Cys

His

ASD

GIn

200

ASp

AsD

Arg

Leu

Gly

Asn

ASp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

AsSN

Gly

Lys

Ata

265

cys

ser

Gln

Asnh

Asn

S0

LyS

Met

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

Asp

Ser

Gly

Gly

75

Ala

Glu

val

Asp

Gin

155

val

va'l

Leu

val

235

val

Ile

Thr

Phe

60

Asn

Glu

Ile

Thr

Ile

i40

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

Ile Ser Asp
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Tyr
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Ser

Ala

va'l

125

Thr

Ile

Gln

Asn

Ser

Glu

Pro

Gly

Gly

30

Thr

rhe

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

ala

270

Gly

val

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gin

Phe

Pro

Gly

Ala

255

Glu

val

Pro

Asp

Leu

80

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

Gly

Arg

2490

Glu

Leu

Trp
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290 295 300

Pro val Thr Gin Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu

305 310 315 320
Pro Ser Ser Leu Leu Thr Pro val Gln Tyr
325 330
<210> 123
<211> 990
<21Z2> DNA
<213> Artificial Sequence
<220>
<223> variant of ATALL7
<400> 123

atggegttct cageggacac ccctgaaatc grttacacce acgacaccgg tcrggactat
atcacctact ctgactacga actggacccg gcetaacccge tggetggtgyg tgotgettgg
atcgaaggtg ctrtcgttcc gecgtctgaa gotcgtatet ctatcettega ccagggtttt
tatacttctyg acgctaccta caccacctte cacgtttgga acggtaacgc tttccgtctg
ggggaccaca tcgaacgtct gttctctaat gcggaatcta ttcgtttgat cccgecgetg
acccaggacg aagttaaaga gatcgctctg gaactggttg ctaaaaccga actgecgtgaa
gcgatggtta ccgtttctat cacccgtggt tactcttcta ccccattcga gcgtgacatc
accaaacatcC gtccgcaggt ttacatgage gcttgeocgt acgtgtggat cgtaccgttt
gaccgcatcc gtgacggtgt tcacctgatg gttgetcagt cagttcgteg tacaccgegt
agctctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag
gaaacccacg accgtggttt cgagttgccg ctgctgctgg actgcgacaa cctgetgget
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgttc tccgggtcgt
gotgctcotge cgggratcac ccgtaaaacc gttctggaaa tcgetgaatc tetgggtcac
gaagctatcc tggctgacat caccccgget gaactgtacg acgctgacga agttctgggt
tgctcaaccg gtggtggtgt ttggecgtte gtttetgttg acggtaacte tatctctgac
ggtgttccgg gtecggttac ccagtctatc atccgtcgtt actgggaact gaacgttgaa

CCTLCtictc tgctgaccee ggtacagtac

<210> 124

<211> 330

<212> PRT

<213> Artificial Sequence
<220>

«223> variant of ATAll7
<400> 124

met Ala Phe Ser Ala Asp Thr Pro Glu Ige val Tyr Thr His Asp Thr
1 5 1 i5

Page 125

60
129
180
240
300
360
420
480
540
600
660
720
780
840
900
960
990



Gly
Pro
Ser
Ala
65
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ile
val
Arg
Pro
145
ASp
Arg
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. Leu
Phe
225
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Tyr

Lau

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

Gln

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

Asp

Asp

Ala

35

Ala

Tyr

His

Pro

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala
275

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ite

Leu

val

Pro

His

260

ASp

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

ser

Met

Asp

165

ser

Atrg

Ley

val

Glu

Thr

Ala

Ser

rhe

70

Arg

Glin

Leu

Thr

Ser

150

Gly

Ser

Ala

ASp

Ile

230

Ile

Ala

val

Tyr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

ITe

Cys

215

Lys

Thr

Ile

Leu

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Cys

His

Asp

GIn

200

Asp

ASp

Arg

Leu

Gly

CX2-019W01. ST25. txt

Asp Tyr Glu Leu Asp
25

Ile

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Glu

Gin

Asn

ASN

90

Lys

Met

Arg

TYr

Met

170

Glin

Thr

Leu

val

Thr

250

AsSD

Gly

Gly

Gly

75

Ala

Glu

val

Asp

val

155

val

val

His

Leu

val

235

vai

Ile

Ala

pPhe

60

Asn

Glu

Ite

Thr

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

ser Thr Gly

Page 126

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Gin

AsSnh

Ser

Glu

Pro

Gly

Pro

30

val

Thr

Phe

Ile

L.eu

110

Ser

LyS

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Glin

Phe

Pro

Gly

Ala

255

Glu

val

Asn

Pro

Asp

Leu

80

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Leu

Trp



CX2-019wW01_8725.txt

Pro Phe val Ser val Asp Gly Asn Ser Ile Ser ggg Gly val pro Gly

290

295

Pro vVal Thr Gln Ser Ite Ile Arg Arg Tyr Trp Glu Leu Asn val Glu

305

310

315

Pro Ser Ser Leu Leu Thr Pro val Gln Tyr

<210>
<211
<212>
<213>

<220>
<223>

<400> 125
atggcgttct

125
990
DNA

atcacctact
atcgaaggtg
tatacttctyg
ggggaccaca
acccaggacy
gcgatggtta
accaaacatc
gaccgcatcc
agctctatcg
gaaacccacg
gaaggtcegy
gctgetctge
gaagctatcc
tgctcaaccy

ggtgtrcegg
ccrtettctce

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

«<220>
<223>

<400>

126
330
PRT

126

325

cagcggacac
ctgactacga
ctttegttce
acgctaccta
tcgaacgtct
aagttaaaga
ccgtttctat
grtccegcaggt
ctgacggtgt
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccec

330

Artificial Sequence

variant of ATAll7

ccctgaaatc gttracaccec

actggacccg gctaacccge
gcegtctgaa gotegtatet
caccaccttc cacgtttgga
gttctctaat gcggaatcta
gatcgctctg gaactggttg
cacccgtggt tactcrtcta
ttacatgagc gcttgeecgt
tcacctgatg gttgctcagt
taaaaacttc cagtygggty
cgagttgccg ctgetgetgg
tgttgttatc aaagacggtg
ccgtaaaacc gttctggaaa
caccceggct gaactgtacg
rtggccgtic gtttctgttg
ccagtctatc atccgtcgtt

ggtacagtac

Artificial Sequence

variant of ATAll7

acgacaccgg
tggctggtyy
ctatcttega
acggtaacgce
ttcgtttgat
Cctaaaaccga
cceceattcga
accagtggat
cagttcgtcg
acctgatccg
actgcgacaa
ttgttegttc
tcgetgaate
acgctgacga
acggtaactc

actgggaact

320

tctggactat
tgctgettgy
ccagggttyt
tttecgtetg
ccegeegety
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tccgggtegt
tctgggtcac
agttctggot
tatctctgac

gaacgttgaa

Met Ala Phe Ser Ala Asp Thr Pro Glu Ile va'l Tyr Thr His Asp Thr
Page 127

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
990



Gly

Pro

Ser

Ala

65

Gly

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

ser

Tyr

Leu

teu

Glu

50

Thr

Asp

Pro

Ala

Arg

Thr

Asp

Pro

210

Asn

Ala

L.eu

ASD

AsSp

Ala

35

Ala

Tyr

His

Pro

Lys

115

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

Tyr
20

Gly

Ile

Ley

100

Thr

Ser

Tyr

Pro

Leu

val

Pro

His

260

Asp

Gly
Ile
Thr
Glu
85

Thr
Glu

Sar

Met

Arg
Leu

val

Glu

Thr

Ala

Ser

Phe

70

Arg

Gln

Leu

Thr

Ser

150

Gly

ser

Ala

ASp

Ile

230

Ile

Ala

val

Tyr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ite

Cys

215

Lys

Thr

Ile

Leu

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

cys

His

ASp

Gln

200

ASp

ASD

Arg

Leu

Gly

CX2-019w01_ST25. txt

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Giu

Ash

Gly

Lys

Ala

265

Cys

10

TYF

Glu

Gln

Asn

Asn

20

Lys

Met

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

ASp

Glu

Gly

Gly

Gly

75

Ala

Glu

val

Asp

GlIn

155

val

val

His

Leu

val

235

val

Ile

Leu

Ala

Phe

60

ASN

Glu

ITe

Thr

Ile

140

Trp

Ala

Lys

ASp

Ala

220

Arg

lL.eu

Thr

Ser Thr Gly
Page 128

Asp

Phe

45

Tyr

Ala

ser

Ala

val

125

Thr

Ile

GIin

Asn

Ser

Glu

Pro

Pro

30

val

Thr

Phe

Ile

Leu

110

Ser

Lys

val

sSer

Phe

190

Gly

Gly

Pro

Ile

Ala
270

y Gly

Pro

Ser

Arg

Arg

95

Glu

His

Pro

val

175

Glin

rhe

Pro

Gly

Ala

255

Glu

val

Pro

AsSp

Leu

80

l.eu

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

240

Glu

Leu

Trp



275

CX2-019wW01_ST25.txt

280

285

Pro Phe val ser val Asp Gly Asn Ser Ile ser Asp Gly val Pro Gly

290

305

Pro val Thr Gln Ser Ile Ile Ar
310

295

Pro Ser Ser Leu Leu Thr Pro val GlIn Tyr

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

<220
<223>

127
990
DNA

<400> 127
atggcgttct

atcacctact
atcgaaggtg
tatacttctg
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgcatcc
agctctateg
gaaacccacg
gaaggtccgg
gctgetctge
gaagctatcc
tgctcaaccg

ggrgttccgg
ccttecttcetce

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

<220>
<223>

<400>

128
330
PRT

128

325

cagcggacac
ctgactacga
ctttecgttce
acgctaccta
tcgaacgtct
aagttaaaga
ccgtttctat
gtccgcaggt
gtgacggtgt
acccgeaggt
accgtggrtt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtrgt
gtccggttac

tgctgacccc

Artificial Sequence

variant of ATAll7

ccctgaaatce
actggacccg
gccgtctgaa
caccacctre
gttctctaat
gatcgctcty
cacccgtggt
ttacatgagc
tcacctgaty
taaaaacttc
cgagttgecy
tgttgttatc
ccgtaaaacc
cacceecgget
ttggecegtte
ccagtctatc

ggtacagtac

Artificial Sequence

variant of ATAll7

330

gtttacacce
gctaaccege
gctcgtatct
cacgtttgga
gcggaatcta
gaactggttyg
tactcricta
gcttgcoegt
gttgctcagt
Cagtggggaty
ctgctgctygg
aaagacggtg
gttctggaaa
gaactgtacg
gtttctgttg

atccgtegtt

300

g Arg Tyr Trp Glu Leu Asn val
315

acgacaccgyg
tggetggtgg
ctatctrcga
acggtaacge
ttcgtttgat
ctaaaaccga
ccecattega
acacttgoat
cagttcgteg
acctgatccg
actgcgacaa
ttgttegttc
tcgetgaatce
acgctgacga
acggtaactc

actgggaact

Page 129

Glu
320

tctggactat
tgctgettag
ccagggrtt
tttcegtety
cccgecgetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctgctgget
tcegggtegt
tctgggtecac
agttctgggt
tatctctgac

gaacgttgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
990



Met

Gly

Pro

ser

Ala

65

Gly

Ile

val

Arg

Pro

145

ASp

Arg

Gly

L.eu

Phe

225

Ala

Ser

Ala

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

Phe

Asp

Ala

35

Ala

Tyr

His

Pro

Tyr

val

Ile

Pro

Leu

195

Ley

val

Leu

Gly

Ser

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Leu

val

Pro

His
260

Ala

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

ser

Met

Arg

Leu

val

Asp

Thr

Ala

Ser

Phe

70

Arg

Gln

Leu

Thr

Ser

150

Gly

Ser

Ala

Asp

Ile

230

Iie

Ala

Thr

Tyr

Ala

Ile

55

His

L.eu

ASp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

CX2-018W0L_ST25.1tXt

Pro Glu Ile val Tyr Thr
10

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Ccys

His

Asp

Gln

200

AsSp

Asp

Arg

Leu

Asp

25

Ile

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

PO

185

Glu

Asn

Gly

Lys

Ala
265

Tyr

Giu

Gin

Asn

ASn

90

Lys

Met

Arg

Tyr

Met

170

Gin

Thr

Leu

val

Thr
250

Glu

Gly

Gly

Gly

75

Ala

Glu

val

ASp

Thr

155

val

val

His

Leu

val

235

val

l.eu

Ala

Phe

60

Asn

Glu

Ite

Thr

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Asp Ile Thr

Page 130

AsSp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Asn

Arg

Glu

Ser

Glu

Pro

His

Pro

30

val

Thr

Phe

Ile

Leu

110

ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala
270

Asp

15

Ala

Pro

sSer

Arg

Arg

95

Glu

Ile

His

Pro

val

175

GIn

Phe

Pro

Gly

Ala

255

Glu

Thr

Asn

Pro

Asp

Leu

80

teu

lLeu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Leu



Tyr

Pro
290

pro val Thr GIn Ser Ile
310

305

Pro

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

<220>
<223>

<400>
atggegt

atcacct
atcgaag
tatactt
ggggacc
acccagg
gcgatgg
accaaac
gaccgea
agctcta
gaaaccc
gaaggtc
gctgetc
gaagcta
tgctcaa
ggtgttc
ccttett
<210>

<Z211>

<212>

<213>

<220>
<223>

Asp Ala Asp Glu val

275

phe val ser val Asp

Ser Ser teu Leu Thr

325

129
990
DNA

CX2~019W01_ST25.tXt

280

295

artificial Sequence

variant of ATA1l7

129
tct

act
gtg
ctg
aca
acg
tra
atc
tCe
tcg
acg
cgg
tgc

tcc tggctgacat

ccy

<gg
ctc
130

330
PRT

ctgactacga
ctttegticec
acgctaccta
tcgaacgrct
aagttaaaga
ccgtrtctat
gtccgeaggt
gtgacggtgt
acccgeaggt
accgtgottt
gtttcaacgt

cgggtatcac

gtggtggtgt
gtccggttac

tgctgaccecec

cagcggacac ccctgaaatce

actggacccg
gccgtetcty
caccaccttc
gttctctaat
gatcgctcty
cacccgtggt
ttacatgagc
tcacctgatg
taaaaacttc
cgagttgeeyg
tgttgttatc
ccgtaaaace
cacceccgget
ttggccgttc
ccagtetatce

ggtacagtac

Artificial sequence

variant of ATALl7

Leu Gly Cys Ser Thr Gly G

285

300

Ile Arg Arg Tyr Trg Glu Leu Asn val Glu
31

pro val Gin Tyr

330

gtttacaccc acgacaccgg
gctaacccge tggctggtgg
gctegtatct ctatcttcga
cacgtttgga acggtaacgc
gcggaatcta ttcgrttgat
gaactggttg ctaaaaccga
tactcticta ccccattcga
gcttgcccgt accagtggat
gttgctcagt cagttcgtcg
cagtggggtg acctgatccy
ctgectgctgy actgcgacaa
aaagacggtg ttgttcgttc
gttctggaaa tcgctgaatc
gaactgtacg acgctgacga
gtttctgitg acggtaactc

atccgtegtt actgggaact

Page 131

1y ¢ly vatl Trp
8

Gly Asn Ser Ile Ser Asp Gly val Pro Gly

320

tctggactat
tgctgcttgg
ccagggtttt
tttccgtctg
ccegecgety
actgcgtgaa
gcgtgacatce
cgtaccgttt
racaccgegt
tgcaattcag
cctgetgget
tccgggtegt
tctgggteac
agttctgggt
tatctctgac

gaacgttgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
846
900
960
990



CX2-019W01_ST25. txt
<400> 130
Met Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser égp Tyr Glu Leu Asp Pro Ala Asn
20 30

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala P?e val pro Pro
35 40 4

Ser Eeu Ala Arg Ile Ser Ile pPhe Asp GIn Gly gge Tyr Thr Ser Asp
0 55

Ala Thr Tyr Thr Thr phe His val Trp Asn Gly Asn Ala pPhe Arg Leu
65 70 75 80

Gly Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Leu
85 90 95

Iie Pro Pro Leu Thr Gln Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val ala Lys Thr Glu Leu Arg Glu Ala Met val Thr val sSer Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro Gln val Tyr Met Ser Ala Cys Pro Tyr Gin Trp Ile val pro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Leu Met val ala GIn Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro Gin val Lys Asn Phe GIn Trp
180 185 190

Gly Asp teu Ile Arg Ala Ile GIn Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Leu Pro Leu Leu Leu Asp Cys Asp Asn Leu Leu Ala Glu Gly Pro Gly
210 215 220

Phe Asn val val val 1le Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

Ala Ala Leu Pro Gly Ile Thr Arg Lys Thr val Leu Glu Ile Ala Glu
245 250 255

Ser Leu Gly His GTu Ala Ile Leu Ala Asp Ile Thr Pro Ala Glu Leu
Page 132



CX2-019w01_ST25. txt
260 265 270

Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly val Trp
275 280 285

Pro Phe val Ser val Asp Gly Asn Ser Ile Ser Asp Gly val Pro Gly
290 295 300

Pro val Thr GIn Ser Ite Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
305 310 315 320

Pro Ser Ser Leu Leu Thr Pro val Gln Tyr
325 330

<210> 131

<211> 990

<212> DNA '

<213> Artificial Sequence

<220>

<223> variant of ATA11l7

<400> 131

atggcgrtct cagcggacac ccctgaaate gtttacaccece acgacaccgg tatrgactat 60
atcacctact ctgactacga actggacccg gcraacccge tggetggtgg tgctgettgg 120
atcgaaggtg ctttcgttoe gecgtctgaa gcetegtatct ctatcttcga ccagggtrrtt 180
tatacttcty acgctaccta caccacctte cacgtttgga acggtaacgoc tticcgtctg 240
ggugaccaca tcgaacgtct gttctctaat geggaatcta ttcgtttgat cccgocegetg 300
acccaggacg aagttaaaga gatcgetctg gaactggiig ctaaaaccga actgegtgaa 360
gcgatggtta ccgttrctat cacccgtggt tactcettcta ccoccaticga gegtgacatc 420
accaaacatc gtccgcaggt tracatgagc gettgcccgt accagtggat cgtaccgttt 480
gaccgcatece gtgacggtgt tcacctgaty grtgotcagt cagitcgtcg tacaccgogt 240
agctcetateg acccgeagyt taaaaacttc cagitgggglg acctgatceceg tgcaattcag 600
gaaacccacyg accgtggttt cgagttgccg ctgetgctgg actgcgacaa cctgergget 660
gaaggtcecgg gtttcaacgt tgttgttatc aaagacggtg ttgttogttc tocgggtogt 720
gctgetectge cgggtatcac ccgtaaaacc gttctggaaa togctgaatce totgggicac 780
gaagcratce tgglctgacat cacccegget gaactgrtacg acgctgacga agttetgggt 840
tgctcaaccy gtggtggtgt ttggocgttc gtttctgttyg acggtaactc tatctctgac 900
ggtgttcogg gtceggttac ccagtetate atccocgtegtt actgggaact gaacgtigaa 960
ccticttetc tgctgacccc ggtacagtac 990
<210> 132

<211> 330

<212> PRT

<213> Artificial Sequence

page 133



CX2-019w01_ST25.txtT
<220>
<223> variant of ATA117
<400> 132
Met Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Ile Asp ;yr Ile Thr Tyr Ser Agp Tyr Glu Leu Asp Pro Ala Asnh
0 2 30

Pro Leu Ala Gly Gly Ala Ala Tgp ITe Glu Gly Ala phe val Pro Pro
35 4 45

Sser Glu Ala Arg Ile Ser Ile phe Asp GIn Gly Phe Tyr Thr Ser Asp
50 55 60

Ala Thr Tyr Thr Thr Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His ITe Glu Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Leu
85 90 95

ITe Pro Pro Leu Thi GIn Asp Glu val Lys Glu ITe Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala Met val Thr val ser tle Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Giu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro GlIn val Tyr Met Ser Ala Cys Pro Tyr Gln Trp Ile val Pro Phe
145 150 155 160

Asp Aarg Ile Arg Asp Glvy val His Leu Met val Ala Gln Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro GIn val Lys Asn Phe Gln Trp
180 185 190

Gly Asp Leu Ile Arg Ala Xle GIn Giu Thr His Asp Arg Gly Phe Glu
195 200 205

Leu Pro teu Leu Leu ASp Cys Asp Asn Leu Leu Ala Glu Giy Pro Gly
210 215 220

Phe Asn val val val Ile Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

Ala Ala Leu Pro Gly Ile Thr Arg Lys Thr val Leu Glu Ile Ala Glu
245 250 255

Page 134



ser Leu Gly

Tyr Asp Ala

275

Phe val
290

Pro

Pro val Thr

305

Pro Ser Ser

<210
<211>
<212>
<213>

<220
<223>

133
990
DNA

<400> 133
atggcgttct

atcacctact
atcgaaggtyg
tatacttctg
ggggaccaca
acccaggacy
gcgatggtta
accaaacatc
gaccgcatcce
agctctatcg
gaaacccacg
gaaggtccgg
gctgctctge
gaagctatcc
tgctcaaccyg

ggtgttccag
ccttettete

<210>

<211>
<212>

134
330
PRT

His Glu

260

Asp Glu

val

Ser

Gln Ser

Ala

val

AsSp

ITe

CX2-019w01_sT25. Xt

Ile Leu

Leu Gly

280

Asn

Arg

310

Leu
325

ieu

cagcggacac
ctcagtacga
ctttegttee
acgctaccta
tcgaacgtct
aagttaaaga
ccgtttctat
gtccgeaggt
gtgacggtgt
acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggrtac

tgctgaccec

Thr

Pro val

Artificial Sequence

variant of ATALl1l7

ccctgaaatc
actggacccg
gcecgtctgaa
caccaccttc
gttctctaat
gatcgerctyg
cacccgtyggt
ttacatgage
tcacctgatg
taaaaacttc
cgagttgceg
tgttgttatc
¢cgtaaaacc
caccceggcet
ttggeogttc
ccagtctatc

ggtracagtac

Arg Tyr T

265

Cys Ser Thr

Ser Ile Ser

rp
315

GIn Tyr

330

gtttacaccc
gctaaccege
gctegtatct
cacgtttgga
gcggaatcta
gaactggttg
tactcticta
gcttgccogt
gttgctcagt
cagtygggytg
ctgctgetgg
aaagacggtg
gttctggaaa
gaactgtacg
grttctgttg

atccgtegtt

Ala Asp Ile Thr pPro Ala Glu Leu
270

Gly Gty Gly val Trp

285

Asp Gly val Pro Gly

300

Glu Leu Asn val Glu

acgacaccgg
tggctggtag
ctatcttcga
acggtaacgc
ttcgtttgat
ctaaaaccga
ccececattega
accagtggat
cagttcgteg
acctgatccg
actgcgacaa
rtgttcgttc
tcgcetgaatc
acgctgacga
acggtaactc

actgggaact

Page 135

320

tctggactat
tgctgctigg
cecagggttet
tttecgtetg
cccgoegety
actgeygtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctgctgget
tccgggtegt
tetgggtcac
agttctgggt
tatctetgac

gaacgttgaa

60
1z2¢
180
240
300
360
420
480
540
600
660
720
780
840
900
960
990



<213>
<220>

<223>

<400>

134

Met Ala Phe

1

Gly

Pro

Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe

225

Ala

leu

Leu

Glu

50

Thr

ASp

Pro

Ala

Gly

Gln

AFg

Thr

ASD

Pro

210

Asn

Ala

ASp

Tyr

His

Pro

Lys

115

Tyr

val

Ile

Pro

Leu

185

Leu

val

L.eu

Ser

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

val

Pro

Ala

5

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

va'

Gly

Artificial Sequence

variant of ATAI1l7Y

Asp Thr

Thr Tyr

Ala Ala

ser Ile
55

Phe His
70

Arg Leu

Gln Asp

Leu Arg

Thr Pro
135

Ser Ala
150

Gly val

Ser Ile

Ala Ile

Asp Cys
215

Ile Lys
230

IlTe Thr

Pro

Ser

Trp

40

Phe

va'l

Phe

Glu

Glu

126

Phe

Cys

His

ASp

Gin

200

ASP

ASp

Arg

CX2-019W01_ST25. txt

Glu

Gin

25

Ile

AsSp

Trp

ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asi

Gly

Ile

10

Tyr

Glu

Gln

ASh

Asn

90

Lys

Met

Arg

Tyr

mMmet

170

Gin

Thr

L.eu

val

val

Glu

Gly

Gly

Gly

75

Ala

Glu

va'l

ASp

Gln

155

val

val

His

Ley

val
235

Tyr

Leu

Ala

Phe

60

Asn

Glu

Ite

Thr

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Lys Thr val Leu
Page 136

Thr

ASp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ite

Gin

AsSh

Ser

Glu

His

Pro

30

val

Thr

phe

Ile

Leu

110

Ser

Lys

val

Ser

Phe

180

Gly

Gly

Pro

ITle

Asp

15

Ala

Pro

ser

Arg

Arg

95

Ile

His

Piro

val

175

Gin

Phe

Pro

Gly

Ala

Thr

AsSn

Pro

Asp

Leu

80

Leu

Leu

Thr

ATg

Phe

160

Arg

Trp

Glu

Gly

Arg

Glu



Ser Leu Gly

Tyr Asp Ala
275

Phe val

290

Pro

Pro val Thr

305

Pro Ser Ser

<210
<211
<212>
<213>

<220>
<223>

135
990
DNA

<400> 135
atggegttct

atcacctact
atcggtggtg
tatacttctyg
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgcatcc
agctctatcyg
gaaacccacyg
gaaggtccgg
gctgetetge
gaagctatcc
tgctcaaccg

ggtgttccgy
ceticttctc

<210> 136

His

260

Asp

Ser

Gin

Leu

245

Giu

Glu

val

Ser

Leu
325

ctgactacga
ctttcgttec
acgctaccta
tcgaacgtct
aagttaaaga
ccgtttctat
grcegeaggt
gtgacggtgt
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccec

Ala

val

ASD

Ile

310

Thr

variant of ATA117

Ite

Leu

Gly

Ile

Pro

Artificial Seguence

cagcggacac ccctgaaatc

actggacccg

caccaccttc
gttctctraat
gatcgctcty
cacccgtggr
ttacatgagce
tcacctgatg
taaaaacttc
cgagttgecg
tgttgttate
ccgtaaaacc
caccecggcet
ttggccgtte

ccagtctatc

CX2-019W01_ST25.txt

250 255

Leu Ala Asp Ile Thr pro Ala Glu Leu
265 270

Gly Cys Ser Thr Gly gég Gly val Trp

Asn Ser Ile Ser Asp Gly val Pro Gly
300

Arg Arg Tyr Trp Glu Leu Asn val Glu

315 320

val GIn Tyr

330

gtttacacce acgacaccgg

gctaacccge tggetggtgy

gccgtotgaa gotogtatet ctatottoga ccagggtitt

cacgtttgga acggtaacgce

gcggaatcta ttcgtttgat
gaactggttg ctaaaaccga
tactcttcta ccccattega
gcttgeecgt accagtggat
gttgctcagt cagttcgteg
cagtggggtg acctgatccg
ctgctgctygyg actgcgacaa
aaagacggtg ttgttcgttc
gttctggaaa tcgetgaatce
gaactgtacg acgctgacga
gtttctgttyg acggtaactc

atccgtegtt actgggaact

ggtacagtac

Page 137

tctggactat

tgctgettgy

tttcegtety
cccgecgetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctygctggcet
tcecgggtegt
fctgggteac
agttctgggt
tatctctgac

gaacgttgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
540
900
960
990



<211>
<212>
<213>

<220>
<223>

<400>

330
PRT

Artificial Sequence

variant of ATA117

136

Met Ala Phe
1

Gly

Pro

Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe
225

l.eu

Leu

Glu

50

Thr

ASp

Pro

Ala

Gly

GIn

Arg

Thr

Asp

Pro

210

AsSn

Asp

Ala

35

Ala

Tyr

His

Pro

Tyr

val

Ile

Pro

Leu

1985

Leu

val

ser

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

TYr

Arg

lLeu

val

Ala

5

Ile

Gly

Iie

Thr

Glu

85

Thr

Glu

Ser

Met

165

Ser

Arg

Leu

va'l

Asp

Thr

Ala

Ser

Phe

70

Arg

Gln

Leu

Thr

Ser

150

Gly

ser

Ala

AsSp

Ile
230

Thr

Tyr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Cys

His

ASp

Gin

200

ASp

Asp

CX2~019wW01 _ST25. txt

Glu

AsSp

25

Ile

AsSp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Ile

10

Tyr

Gly

Gln

Asn

Asn

90

Lys

Met

Arg

Tyr

Met

170

Gln

Thr

Leu

val

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

ASp

Gln

155

val

val

His

Leu

val
235

Tyr

lL.eu

Ala

Phe

60

Asn

Glu

Ile

Thr

Ile

140

Trp

Ala

LYyS

AsSp

Ala

220

Arg

Page 138

Thr

ASp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Tie

Glin

Asn

ser

His

Pro

30

val

Thr

Phe

Ile

Leu

110

ser

Lys

val

Ser

Phe

190

Giy

Gty

Pro

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gn

Phe

Pro

Gly

Thr

Asn

Pro

Asp

Leu

80

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg
240



CXZ2-019w0l_ST25.txt
Ala Ala Leu Pro Gly Ile Thr Arg Lys Thr val Leu Glu Ite Ala Glu
245 250 255

ser Leu Gly His Glu Ala ITe Leu Ala Asp Ile Thr Pro Ala Glu Leu
260 265 270

Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly val Trp
275 28 285 :

(=}

pro Phe val ser val Asp Gly Asn Ser Ile Ser Asp Gly val Pro Gly
290 295 300

Pro val Thr GIn Ser Ile Ile Arg Arg Tyr Frp Glu ileu Asn val Glu
305 310 315 320

Pro Ser Ser Leu Leu Thr Pro val Gln Tyr

325 330
<210> 137
<211> 990
<212> DNA
<213> Artificial Seguence
<220>
<223> variant of ATAll17
<400> 137
atggcgttct cagcggacac ccctgaaatc gtitacacce acgacaccgg tctggactat 60
atcacctact ctgactacga actggaccceg getaacccge tggctggtgg tgctgoettyg 120
atcgaagotg ctticgttece ggattctgaa getcgtatct ctatcttcga ccagggtttt 180
tatacttctg acgctaccta caccacctte cacgtttgga acggtaacge titccgictyg 240
ggggaccaca tcgaacgtct grictctaat gcggaatcta ttcegtttgat cccgecgetg 300
acccaggacg aagittaaaga gatcgetetrg gaactggttg Ctaaaaccga actgegtgaa 360
gcgatggtta ccgtttctat cacccgtggt tactettcta ccccattcga gegtgacatce 420
accaaacatc gtccgecaggt ttacatgagc goettgcccygt accagtggat cgtaccgitt 480
gaccgeatee gtgacggtgt tcacctgatyg gttgotcagt cagttcgtcy tacaccgegt 540
agctctatcey accegcaggt taaaaacttc cagtyyggty acctgatccg tgcaattcag 600
gaaacccacqg accgtggttt cgagttgccg ctgctgctgg actgcgacaa cctgetgget 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtyg ttgttcgtic tcocgggtegt 720
gctgetctge cgggtatcac ccgtaaaacc gttctggaaa tegctgaatc tctgggtcac 780
gaagctatcc tggctgacat caccccgget gaactgtacg acgctgacga agitctgggt 840
tgctcaaccg gtggtgotgt tiggccgttc gittetgrty acggtaactc tatctctgac 900
ggtgttccgy gtccggttac ccagtctatc atcegtcogtt actgggaact gaacgttgaa 960
ccttcttcte tgctgaccoe ggtacagtac 990

Page 139



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

<220>
<223>

<400>

Met Ala Phe

1

Gly

Pro

Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

Asp

Arg

Gly

lLeu

Phe

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

Gln

Arg

Thr

ASp

Pro

210

Asn

138
330
PRT

Artificial Sequence

variant of ATALl7

138

Asp

Ala

35

Ala

Tyr

His

Pro

Lys

115

Tyr

va'l

ITe

Pro

Leu

195

Leu

val

Ser
TYr
20

Gly
Arg
Thr
Ile
l.euy
100
Thr
Ser
Tyr
Arg
Arg
180
Ile

Leu

val

Ala
5
Ile
Gly
Ile
Thr
Giu
85
Thr
Glu
Ser
Met
165
Ser
Arg

Leu

val

Asp

Thr

Ala

Ser

Phe

70

Arg

G1n'

Leu

Thr

ser

150

Gly

Ser

Ala

ASD

Thr

Tyr

Ala

Ile

55

His

Leu

ASD

Arg

Pro

135

Ala

val

ITe

Ile

Cys

215

Lys

Pro

Ser

Trp

40

Phe

val

rPhe

Glu

Glu

120

Phe

Cys

His

Asp

Glin

200

Asp

Asp

CX2-019%01. ST25.txt

Glu

AsSp

25

Ile

Asp

Trp

val

105

Ala

Glu

Pro

l.eu

Pro

185

Glu

Asn

Gly

Ile

10

Tyr

Glu

Gin

Asn

Asn

90

LyS

Met

Arg

Tyr

Met

170

Glin

Thi

Leu

val

Glu

Gly

Gly

Gly

75

Ala

Glu

vai

Asp

Glin

155

val

val

His

Leu

Tyr

LEU

Ala

Phe

60

Asn

Glu

Ile

Thr

Ile

140

Trp

Ala

LYS

AsSp

Ala
220

val val Arg
Page 140

Thr

Asp

Phe

45

Tyr

Ala

ser

Ala

va'l

125

The

-

Glin

Asn

205

Glu

Ser

His

Pro

30

val

Thr

Phe

l.eu

110

ser

LysS

val

Ser

Phe

180

Gly

Gly

Pro

ASD

15

Ala

Pro

ser

Arg

Arg

g5

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Thr

Asn

ASD

Asp

ey

80

iLeu

l.eu

Thr

Arg

Phe

160

Ar'g

Trp

Glu

Gly

Arg



225

Ala Ala Leu

Ser Leu Gly

Ala
275

Tyr Asp

Phe val

290

Pro

Pro val Thr

305

Pro Ser Ser

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

<220>
<223>

<400> 139
atggcgttet

139
990
DNA

arcacctact
atcgaaggtg
tatacttctg
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgcatcc
agctctateg
gaaacccacy
gaaggtccgg
gctgetctgce
gaagctatcc

tgctcaaccg

ggtgttccgg

CX2-019wW01..5T25.txt

230

Pro

His
260

Asp Glu

val

ser

Gln Ser

Ile

Ala

val

ASD

Ile

Thr

ITe Leu

Arg Lys Thr

ala

235

val
250

Asp Ile

265

lLeu

Gly

Ile Arg

310

Leu Leu

325

cagcggacac
ctgactacga
ctttegttec
acgctaccta
tcgaacgtct
aagttaaaga
cecgtttetat
gtccgcaggt
gtgacggtgt
acccgeaggt
accgtggrtt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtot
gtccggttac

Thr

Pro val

Artificial Sequence

variant of ATAll7

ccctgaaatc
actggaccag
gccgtctgaa
caccaccrrc
gttctctaat
gatcgetetg
caccecgtggt
ttacatgage
tcacctgatg
taaaaacttc
cgagttgecg
tgttgttatc
ccgtaaaace
caccccgger
ttggccgttc

ccagtctatc

cys

ser

Arg

GlIn

Ser Thr

ITe ser

Tvyr

Tyr
330

gtttacaccc
gctaaccege
gectecgtatcet
cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gcttgeeegt
gttgctcagt
cagtggggtg
ctgetgetag
aaagacggtg
gttctggaaa
gaactgtacg
gttictgtty

atcecgregtrt

teu Glu Ile

Thr Ala

270

Pro

Gly Gly Gly

Asp val

300

Gly

Glu Leu Asnh

acgacaccgg
tggctggrgg
cratcttega
acggtaacgce
ttcgtttgat
ctaaaaccga
ccccattega
accagtggat
cagttcgteg
acctgatccyg
actgcgacaa
ttgttcgttc
tcgctgaatc
acgcetgacga
acggtaactc

actgggaact

Page 141

240

Glu
Glu Leu
val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgcttgyg
ccagggtttt
tttcegtety
ccecgecgetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tcegggtegt
tctgggtcac
agttctgggt
tatctctgac

gaacgttgaa

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



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

<220>
<223>

<400>

CX2-019w01_5T725.txt
ccttcttete tgetgaccece ggtacagtac

140
330
PRT
Artificial Sequence

variant of ATA11Y
140

met Ala Phe Ser Ala Asp Thr Pro

1

Gly Leu

Pro Leu

ser Glu

50

Ala Thr

65

Gly Asp

Ile Pro

5

Asp Tyr Ile Thr Tyr Ser
20

Ala Gly Gly Ala Ala Trp
35 40

Ala Arg 1le Ser Ile pPhe
55

Tyr Thr Thr phe His val
70

His Tle g1u Arg Leu Phe
5

Pro Leu Thr GIn Asp Glu
100

val Ala Lys Thr Glu Leu Arg Glu

arg Gly

115 120

Tyr Ser Ser Thr Pro Phe

130 135

Pro GIn

145

Asp Arg

Arg Thr

Gly Asp

Leu Pro

val Tyr Met Ser ala Cys
150

ITe Arg Asp Gly val His
Pro Arg Ser Ser Ile Asp
Leu I'le Arg Ala Ile Gln
195 200

Leu Leu Leu Asp Cys Asp

210 215

Glu

ASp

25

Ile

Asp

Trp

ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Ile

10

Ty

Glu

Gin

AsSh

Asn

90

Lys

MetT

Arg

Tyr

Met

170

Gin

Thr

Leu

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

ASp

Gln

155

val

val

His

Leu

Tyr

Leu

Ala

Phe

60

Asn

Glu

Ife

Thr

Ile

140

Trp

Ala

LYS

ASD

Ala
220

page 142

Thr

ASp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

ile

Gin

Asn

Arg

Glu

His

Gin

30

val

Thr

Phe

Ile

Ley

110

Ser

LYS

val

ser

Phe

190

Gly

Gly

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

vai

175

Gn

Phe

Pro

Thir

ASn

Pro

Asp

Leu

80

Leu

l.eu

Thr

AFg

Phe

160

Arg

Trp

Glu

Gly

990



rhe val

225

Asn

Ala Ala Leu

Ser Leu Gly

Ala
275

Tyr Asp

Phe val

290

Pro

Pro val Thr

305

Pro Ser Ser

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

141
990
DNA

<220>
<223>

<400> 141
atggcgttct

atcacctact
atcgaaggtg
tatacttctyg
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgecatcc
agctctatcg
gaaacccacyg
gaaggrccgg
gctgctetgce
gaagctatcce

tgctcaaccy

val val

Ile

CX2-019W01_STZ25. txt

LYS Asp

230

Pro Gly

His Glu

260

Asp Glu

val

ser

GIn Ser

Ile

Ala

va'l

Asp

Ile

Thr Arg

ITe Leu
Leu Gly

Asn

Arg

310

Leu Leu

325

cagcggacac
ctgactacga
ctttegttec
acgctaccta
tcgaacgtet
aagttaaaga
cegtttctat
gtccgeagyt
gtgacggtgt
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac

tggctgacat

gtggtggtgt

Thr

Pro val

Artificial Sequence

variant of ATAll7

ccctgaaatce
acctgacccg
gccgtctgaa
caccacctte
gttctctaat
gatcgctetg
cacccgtggt
ttacatgage
tcacctgatg
taaaaacttc
cgagttgeeg
tgttgttatc
ccgtaaaacc
caccccgget

ttggccgtte

Ala

val
235

Gly val

Thr val

250

Lys

Asp Ile

265

Cys ser Thr

Ser Ile ser

Arg Tyr

Gln Tyr

gtttacaccce
gctaacccgc
gctegtatct
cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gcttgeccgt
gttgctcagt
cagtggggty
ctgctgetog
aaagacggtg
gttctggaaa
gaactgtacg

gtttctgttg

Arg Ser Pro

teuy Glu Ile

Ala
270

Thr Pro

Gly Gly

val
300

Glu Leu Asn

acgacaccgg
tggctggtgg
ctatcttecga
acggtaacge
ttcgtttgat
ctaaaaccga
cccecattega
accagtggat
cagttecgtcg
acctgatccg
actgcgacaa
ttgttegttce
tcgctgaatc
acgctgacga

acggtaactc

Page 143

Gly Arg

240

Ata Glu

255

Glu Leu

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgettgg
ccagggritt
Ttrccgtetyg
ccegoegetg
actgcegtgaa
gcgtgacatce
cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tecgggtogt
tctgggtcac
agttctgggt

tatctctgac

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



CX2-019w01_sT725. txt

ggtgriccgg gtecggitac ccagtctatc atccgtcgtt actgggaact gaacgttgaa 960
ccttcttote tgctgacecc ggtacagtac 990
<210> 142

«<211> 330

<212> PRT )

<213> Artificial Sequence

<220>

<223> variant of ATA11l7

<400> 142

Met Ala Phe Ser Ala Asp Thy Pro Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp g%r Ile Thr Tyr Ser Asp Tyr Glu Pro Asp Pro Ala Asn
25 30

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val Pro Pro
35 40 45

Ser Glu Ala Arg Ile Ser Ile Phe Asp Gln Gly Phe Tyr Thr Ser Asp
50 55 60

Ala Thr Tyr Thr Thr Phe His val Trp Asn Gly Asn Ala pPhe Arg Leu
65 70 75 80

Gly Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Leu
85 90 95

ITe Pro Pro Leu Thr GIn Asp Glu val Lys Glu ITe Ala teu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala Met val Thr val ser Ile Thr
115 3120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro Glin val Tyr Met Ser Ala Cys Pro Tyr GIn Trp ITe val pPro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Leu met val Ala &1n ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ite Asp Pro GIn val Lys Asn Phe Gln Trp
180 185 190

Gly Asp Leu Ite Arg Ala Ile Gln Glu Thr His Asp Arg Gly Phe Glu
195 200 205

leu Pro Leu Leu Leu Asp Cys Asp Asn Leu Leu Ala Glu Gly Pro Gly
Page 144



210

Phe val

225

Ash

Ala Ala Leuy

Ser Leu Gly

Ala
275

Tyr Asp

Phe val

290

Pro

Pro val Thr

305

Pro Ser Ser

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

143
990
DNA

<220>
<223>

<400> 143

val

Pro

His

260

Asp

ser

Gln

l.eu

val

Gly

Glu

Glu

val

ser

Leu
325

215

Ile Lys
230

ASP

Ite Thr Arg

Ala 1le Leu

val Leu Gly

Asn

ASp

Ile
310

Arg

Thr Pro val

artificial sequence

variant of ATA1l7

atggcgttct cagcggacac ccctgaaatc

atcacctact
catgaaggtg
tatacttcty
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgeatce
agcrctatcy
gaaacccacg
gaaggtccgg
gctgctctge

gaagctatcc

ctgactacga
ctttegttec
acgcraccta
tcgaacgtcet
aagttaaaga
ccgtttetat
gtccgcaggt
gtgacggtgt
acccgeaggt
accgtggrtt
gtttcaacgt
cgggtatcac

tggctgacat

actggacccg
gccgtcotgaa
caccaccttce
gttctctaat
gatcgctctg
cacccgtggr
ttacatgage
tcacctgaty
taaaaacttc
cgagttgeeg
tgttgttatc
ccgtaaaacc

caccccgget

val
235

Gly val

Thr val

250

Lys

Ala ITe

265

ASp

Cys ser Thr

Ser Ile Ser

Arg Tyr Trp

GIn Tyr

330

gtttacaccc
gctaaccege
gctegtatet
cacgtttgga
gcggaatcta
gaactggtty
tactcttcta
gcttgeeegt
gttgctcagt
cagtggggtg
ctgctgctgg
aaagacggty
grtctggaaa

gaactgtacg

CX2-019W01_ST25. txt
220

ser Pro

Leu Glu Ile

Ala
270

Thr Pro

Gly Gly Gly

Gly val

300

Glu Leu Asn

acgacaccgg
tggctggtgy
ctatcttcga
acggtaacgc
ttcgtttgat
Ctaaaaccga
cceecattcga
accagtggat
cagttcgteg
acctgatccg
actgcgacaa
ttgttcgttc
tcgetgaate

acgctgacga

Page 145

Gly Arg

240

Ala Glu

255

Glu Leu

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgettgg
ccagggttit
tttecgtety
ccecgecgetg
actgcgtgaa
gcgtgacatc
cgtaccgrtt
tacaccgegt
tgcaattcag
cctgetggct
tccgggtegt
tctgggteac

agttctgggt

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



tgctcaaccy gtgogtggtgt ttggccgtte gtttctgttg acggtaactc tatctctgac

ggtgttccgg gtccggttac ccagtctatc atccgtegitt actgggaact gaacgttgaa

CX2-019Ww01_ST25.txt

ccttcricte tgetgaccec ggtacagtac

<21.0>
<211>
<212>

144
330
PRT

<213>

<220>
<223>

<400

Met Ala Phe

1

Gly

Pro

Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

Gin

Arg

Thr

Asp

ASp

Ala

35

Ala

Tyr

His

Pro

LysS

115

Tyr

val

ITe

Pro

Leu
195

Ser

Tyr

20

Gly

Arg

Thr

Ile

Ley

100

Thr

ser

TYr

Arg

Ala

5

Ile

Gly

Ile

Thr

Glu

85

Thy

Glu

Ser

Met

Arg

variant of ATAL1l7
144

ASp

Thr

Ala

ser

Phe

70

Arg

Gin

l.euy

Thr

sSer

150

Gly

Ser

Ala

Artificial Sequence

Thr

Tyr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Iie

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Cys

His

ASp

Glin
200

Glu

ASD

25

His

AsSp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Ile

10

Tyr

Glu

Gin

Asn

Asn

90

Lys

Met

Arg

Tyr

Met

170

Gln

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

ASp

Gin

155

val

val

Tyr

Leu

Ala

Phe

60

Asn

Giu

Ile

Thr

Ile

140

Trp

Ala

Lys

Thr His Asp

Page 146

Thr

ASp

Phe

45

Tyr

Ala

ser

Ala

val

125

Thr

Ile

GIn

Asn

Arg
205

His

Pro

30

val

Thr

Phe

Ile

Leu

110

sSer

Lys

val

ser

Phe

190

Gly

ASD

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Glin

Phe

Thr

AsSn

Pro

ASp

Leu

80

Leu

leu

Thr

Arg

Phe

160

Arg

Trp

Glu

900
960
990



CX2~019wW01_ST25. txt

Leu Pro Leu Leu Leu Asp Cys Asp Asn Leu lLeu Ala Glu Gly
210 215 220
Phe Asn val val val Ile Lys Asp Gly val val Arg Ser Pro
225 230 235
Ala Ala Leu pPro Gly Ile Thr Arg Lys Thr val Leu Glu Ile
245 250
Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile Thr Pro Ala
260 265 270
Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly
275 280 285
Pro Phe val Ser val Asp Gly Asn ser Ile Ser Asp Gly val
290 295 300
Pro val Thr GIn Ser Ile Ile Arg Arg Tyr Trp Glu Leu Ash
305 310 315
Pro Ser Ser Leu Leu Thr Pro val Gln Tyr
325 330
<210> 145
<211> 990
<212> DNA
<213> Artificial sequence
<220>
<223> variant of ATAL1l7
<400> 145
atggcgttct cagcggacac ccctgaaatc gtttacaccc acgacaccgg
atcacctact ctgactacga aciggacatyg gctaacccge tggotgatdg
atcgaaggtg ctttcgttcc gecegtctgaa getcgtatct ctatcttega
tatacttctg acgctaccta caccacctte cacgtttgga acggtaacgc
ggggaccaca tcgaacgtct gttctctaat gcggaatcta ttcgtttgat
acccaggacg aagttaaaga gatcgctctg gaactggitg ctaaaaccga
gcgatggtta ccgtttctat cacccgtggt tactettcta ccccattega
accaaacatc gtccgcaggt ttacatgage gettgcccgt accagtggat
gaccgcatcce gtgacggtgt tcacctgatg gttgctcagt cagttcgtceg
agctctatcg accegcagygt taaaaacttc cagtggggty acctgatccg
gaaacccacg accgtggttt cgagttgccg ctgctgctgg actgcgacaa
gaaggtccgg gtttcaacgt tottgttatc aaagacggtg ttgticgttc
gctgetetge cgggtatcac ccgtaaaacc grtctggaaa tcgotgaatc

Page 147

Pro

Gly

Ala

255

Glu

val

Pro

val

Leu

Trp

Gly

Glu
320

tctggactat
tgctgcttag
ccagggttte
tttccgtetg
cccgecgety
actgcgtgaa
gcgtgacatc
cgtaccgtte
tacaccgegt
tgcaattcag
cctgetgget
tccgggtegt
tctgggteac

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



CX2-019W01_ST25. txt

gaagctatcc tggctgacat caccccgget gaactgtacg acgctgacga agttctgggt 840
tgctcaaccg gtggtggtgt tiggccgttc gtttctgttg acggtaactc tatctctgac 800
ggtgttcegg gtceggttac ccagtctatc atccgtegtt actgggaact gaacgttgaa 960
ccrtcttete tgotgaccce ggtacagtac 990
<210> 146

<211> 330

<Z212> PRT

<213> Artificial Seguence

<220>

<223> variant of ATALl7

<400> 146

Met Ala pPhe Ser Ala Asp Thr Pro Glu ITe val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tgr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Met Ala Asn
2 25 30

Pro Leu Ala Gly &ly Ala ala Trp ITe Glu Gly Ala phe val Pro Pro
35 40 45

Ser Glu Ala Arg Ite Ser Ile Phe Asp Gln Gly Phe Tyr Thr Ser Asp
50 55 60

Ala Thr Tyr Thr Thr phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Leu
85 90 95

ITe pro Pro Leu Thr 6Tn Asp Glu val Lys Glu Ile ala teu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala Met val Thr val ser ITe Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro GIn val Tyr Met Ser Ala Cys Pro Tyr GIn Trp Ile val Pro Phe
145 150 155 » 160

Asp Arg Ile Arg Asp Gly val His Leu Met val Ala Gln Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro Glin val Lys Asn Phe Gln Trp
180 185 180

Gly Asp Leu Ile Arg Ala ITe GIn Glu Thr His Asp Arg Gly phe Glu
Page 148
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195 200

Leu Pro Leu Leu Leu Asp Cys Asp Asn Leu Leu

210 215
phe Asn val val val Ile Lys Asp Giy val val
225 230 235
Ala Ala Leu Pro Gly Ile Thr Arg Lys Thr val

245 250
Ser Leu Gly His Glu Ala Ile iLeu Ala Asp Ile
260 265
Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr
275 280

pro Phe val ser val Asp Gly Asn Ser Ile Ser

290 295
Pro val Thr GIn Ser Ile Ile Arg Arg Tyr Trp
305 310 315
Pro Ser Ser teu Leu Thr Pro val GIn Tyr

325 330

<210> 147
<211> 990
<212> DNA
<213> Artificial Seqguence
<220>
<223> variant of ATAll7
<400> 147
atggcgttct cagcggacac coctgaaatc gtttacaccc
atcacctact ctgactacga actggacccg gotaaccoye
atcgaaggtg ctttegttcc gocgtctgaa getegtatcec
tatacttctg acgctaccta caccaccric cacgttigga
ggggaccaca tcgaacgter gttctctaat goggaatcta
acccaggacg aagttaaaga gatcgctctg gaactggityg
gcgatggtta ccgtttctat cacccgtggt tactctticta
accaaacatc gtccgcaggt ttacatgage gcttgoeccgt
gaccgcatcc gtgacggtgt tcacctgatg gttgctcagt
agctctatcg acccgeaggt taaaaactic cagtgggoatg
gaaacccacy accgtggttt cgagttgccg ctgetgotgg
gaaggtccegg gtttcaacgt tgttgttatc aaagacggtg

205

Ala
220

Glu Gly

Arg Ser Pro

Leu Glu Ile

Ala
270

Thr Pro

Gly Gly Gly

p Gly val

As
300

Glu Leu Asn

acgacaccgy
tggctggtyg
atatcttcga
acggtaacgc
ttcgtttgat
ctaaaaccga
cceccattega
accagtggat
cagttcgtcg
acctgatccg
actgcgacaa

ttgttegttc

Page 149

Pro Gly

Gly Arg

240

Glu
Glu Leu
val Trp
Pro

Gly

Glu
320

val

tctyggactat
tgetgettyg
ccagggtttt
trtecgtcty
ccegeegetg
actgcgtgaa
gegtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cecrgetgget

tcocgggtegt

60
120
180
244G
300
360
420
480
540
600
660
720



CX2-019w01_ST25.tXt

gctgctctge cgggtatcac ccgtaaaacc gttctggaaa tcgcetgaatc tctgggtcac 780
gaagctatcc tggetgacat cacccecggct gaactgtacg acgctgacga agttctgggt 840
tgctcaaccg gtggtggtgt ttggecgtte gritotgttg acggtaacte tatctctgac - 900
ggtgttccgg gtccggttac ccagictatc atccgtegtt actgggaact gaacgttgaa 560
cecttettetc tgctgaccee ggtacagtac 990
<210> 148

<211> 330

<212> PRT

<213> Artificial sequence

<220>

<223> variant of ATAll7

<400> 148

Met Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu Aga Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val Pro Pro
3 40 45

ser Glu Ala Arg ITe His Ile Phe Asp Gln Gly Phe Tyr Thr Ser Asp
50 55 60

Ala Thr Tyr Thr Thr Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Leu
85 90 95

Ile Pro Pro Leu Thr GIn Asp Glu val Lys Glu ITe Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala Met val Thr val Ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp ITle Thr Lys HWis Arg
130 135 140

Pro GIn val Tyr Met Ser Ala Cys Pro Tyr Gln Trp Ile val Pro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Leu Met val Ala Gin Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro Gln val Lys Asn Phe Gln Trp
180 185 190

rage 150



CX2~-019W01_ST25. Xt

Gly Asp Leu Ile Arg Ala Ile Gln Glu Thr His Asp Arg Gly pPhe Glu
195 200 205

Leu Pro Leu Leu Leu Asp Cys Asp Asn Leu lLeu Ala Glu Gly Pro Gly
210 215 220

phe Asn val val val Ile Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

Ala ala teu Pro Gly Ile Thr Arg Lys Thr val teu Glu Ile Ala Glu
245 250 255

Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile Thr Pro Ala Glu Leu
260 265 270

Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly val Trp
275 280 285

pro Phe val ser val Asp Gly Asn Ser Ile Ser Asp Gly val pPro Gly
290 295 300

Pro val Thr Gln Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
305 310 315 320

Pro Ser Ser Leu Leu Thr Pro val Gin Tyr

325 330
<210> 149
<211> 990
<212> DNA
<213> Artificial Seguence
<220>
<223> variant of ATALll7
<400> 149
atggcgttct cagcggacac ccctgaaatc gtttacacce acgacaccgg ttgtgactat 60
atcacctact ctgactacga actggacccg getaacccege tggetggtgg tgotgottgg 120
atcgaaggty ctttcgitcc gocgictgaa gotcgtatct ctgtcttocga ccagggtttt 180
tatacttcty acgctaccta caccaccttc cacgtttgga acggtaacgc tttccgrctg 240
ggggaccaca tcgaacgtct gttctctaat geggaatcta tteogtttgat cccgocgetg 300
acccaggacg aagttaaaga gatcgeictyg gaactggttg ctaaaaccga actgegtgaa 360
gegatggtta ccgtttetat cacccgtggt tactcttcta ccccattecga gogtgacatce 420
accaaacatc gtccgcaggt ttacatgagc gottgecegt accagtggat cgtaccgttt 480
gaccgcatcc gtgacggtgt tcacctgatg gttgctcagt cagttcgtcg tacaccgegt 540
agctctatcy acccgeagygt taaaaacttc cagiggggtg acctgatccg tgcaattcag 600
gaaacccacg accgiggitt cgagttgccg ctgetgetgg actgcgacaa cotgetggct 660
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gaaggtccgg gtttcaacgt tgtrgrtatc aaagacggtg ttgttegttco tccgggtegt 720
gctgctctge cgggtatcac ccgtaaaacc gttctggaaa tcgctgaate tctgggtceac 780
gaagctatcc tggctgacat caccccgget gaactgtacg acgctgacga agttctgggt 840
tgctcaaccy gtggtggtgt ttggccgttc gtttectgitg acggtaactc tatctctgac 900
ggtgticcgg gtceggttac ccagtctate atccgtegtt actgggaact gaacgttgaa 960
ccttecttocte tgctgaccee ggtacagtac 990
<210> 150

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATA117

<400> 150

Met Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Cys Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu Ala Gly Gly Ala Ala Trp ITe Glu Gy ala pPhe val Pro Pro

ser Glu Ala Arg Ile Ser val Phe Asp GIn Gly ghe Tyr Thr Ser Asp
50 55 0

Ala Thr Tyr Thr Thr Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Leu
85 90 93

Ite Pro Pro Leu Thr Gin Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala met val Thr val ser Ile Thr
115 120 125

Arg Gly Tyr ser Ser Thr Pro pPhe Glu Arg Asp Ile Thr Lys His Arg
130 135 1490

Pro Gln val Tyr Met Ser Ala Cys Pro Tyr Gln Trp Ile val Pro pPhe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Leu Met val Ala Gln Ser val Arg
165 17¢ 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro GIn val Lys Asn Phe GIn Trp
Page 152
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180 185
Gly Asp Leu ITe Arg Ala Ile GIn Glu Thr His
195 200

Leu Pro Leu teu Leu Asp Cys Asp Asn Leu Ley

210 215
Phe Asn val val val Ile Lys Asp Gly val val
225 - - 230 235
Ala Ala Leu Pro Gly Ile Thr Arg Lys Thr val

245 250
Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile
260 265
Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr
275 280

Pro Phe val Ser val Asp Gly Asn Ser Ile Ser

290 295
Pro val Thr Gln Ser Ile Ile Arg Arg Tyr Trp
305 310 315
Pro Ser Ser Leu Lau Thr Pro val Gin Tyr

325 330

<210> 151
<211> 990
<212> DNA
<213> Artificial Ssequence
<220>
<223> variant of ATALLY
<400> 151
atggcgttct cagcggacac ccctgaaatc gtttacacce
atcacctact ctgactacga actggacccg gotaacccge
atcgaaggtg ctttcgticc gggtictgaa gotcgtatct
tatacttcty acgctaccta caccaccttc cacgrttgga
ggggaccaca tcgaacgtct gttctctaat gcggaatcta
acccaggacg aagttaaagd gatcoctelg gaactggttg
gcgatggtta cegttictat cacccgtggt tactcttcta
accaaacatc gtccgcaggt ttacatgage gettgeccgt
gaccgcatco gtgacggtgt tcacctgatg gttgotcagt
agctctatcg acccgcaggt taaaaacttc cagtgyygty

190

Asp Arg

205

Gly

Ala Glu

220

Gly

Arg Ser Pro

Leu Glu Ile

Ala
270

Thr Pro

Gly Gly Gly

Gly val

Leu Asn

acgacaccgyg
tggctggryy
ctatcttega
acggtaacgc
ttcgtttgat
ctaaaaccga
ccccattega
accagtggat
cagttcgteg

acctgateceg

Page 153

Phe Glu

Pro Gly

Gly

Ala
255

Glu Leu

val Trp
Pro

Gly

Glu
320

va'l

tctggactat
tgctgettgg
ccagggritt
tttccgtcty
ccegeegety
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgogt

tgcaattcag

60
120
180
240
300
360
420
480
540
600



CX2-019w01_ST725. txt

gaaacccacqg accgtggttt cgagttgccg ctgctgetgg actgcgacaa cotgetgget 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtyg ttgttcgttc tccgggtcgt 720
gctgctctge cgggtatcac ccgtaaaacc gttctggaaa tcgotgaatc tctgggtcac 780
gaagctatcc tggctgacat caccccgget gaactgtacg acgctgacga agttctgggt 840
tgctcaaccg gtggrtggtgt ttggccgttc gtttctgtty acggtaactc tatcrctgac 900
ggtgttccgg gtccggttac ccagtctatce atccgtcgit actgggaact gaacgttgaa 960
ccticttcte tgctgacccc ggtacagtac 990
<210> 152

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATAll7

<400> 152

Met Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Asp Thr
1

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp gro Ala Asn
20 25 0

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala phe val pPro Gly
35 40 45

Ser Glu Ala Arg Ile Ser Ile Phe Asp GIn Gly ghe Tyr Thr Ser Asp
50 55 0

Ala Thr Tyr Thr Thr Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His Ile Glu Arg teu Phe Ser Asn Ala Glu Ser Ile Arg Leu
85 90 95

Ile Pro Pro Leu Thr GIn Asp Giu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu teu Arg Glu Ala Met val Thr val ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

Pro GIn val Tyr Met Ser Ala Cys Pro Tyr GIn Trp Ile val Pro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Leu Met val Ala GIn Ser val Arg
1635 170 175

Page 154



Arg Thr Pro

Leu
195

ASD

Leu Pro

210

Leu

Phe va'l

225

Asn

Ala Ala Leu

Ser Leu Gly

Ala
275

Tyr Asp

Phe val

290

Pro

Pro val Thr

305

Pro Ser Ser

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

<220>
<223>

153
990
DNA

<400> 153
atggcgttct

atcacctact
atcgaaggtyg
tatacttcty
ggggaccaca
acccaggacy
gcgatggtta
accaaacatc

gaccgeatcee

Arg Ser

180

Tle Arg

Leu

Leu

val val

Ser

Ala

ASp

Tle

CX2-019wW01_ST25.txt

Ile Asp

Gin
200

Ile

Ccys
215

AsSp

LysS Asp

230

Pro

His
260

Asp Glu

val

ser

Gln ser

Ile

Ala

va'l

ASD

Ile

Thr Arg

Ile Leu
teu Gly
ASh

Gly

ITe Arg

310

Leu Leu

325

cagcggacac
ctgactacga
ctttegttec
acgctaccta
tcgaacgtct
aagttaaaga
ccgrrrctat
gtccgcaggt
gtgacggtgt

Thr

Pro val

Artificial Sequence

variant of ATAL17

ccctgaaate
actggaccceyg
ggtttetgaa
caccaccttc
gttctctaat
gatcgcetetg
caccegtggt
ttacatgagc

tcacctgatyg

Pro Glin val
185

Glu Thr His

Asn Leu Leu

val
235

Gly val

Thr val

250

Lys

Ala Ile

ASp
265

Cys Ser Thr

Ser Ile Ser

Arg Tyr

315

Gin Tyr

330

gtttacaccc
gctaacccge
gctegtatet
cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gcttgeecgt

gttgctcagt

Phe
190

Lys Asn

Asp Arg Gly

205

Ala Glu

Gly
220

Arg Ser Pro

Leu Glu 1le

The Ala

270

Pro

Gly Gly Gly

Asp val

300

Gly

Glu Leu Asn

acgacaccgy
tggctggtgy
ctatcttcga
acggtaacgc
ttcgtttgat
ctaaaaccga
ccccattcga
accagtggat

cagttcgteg

Page 155

Gln Trp

Phe Glu

Pro Gly

Gly Arg

240

Ala
255

Glu
Glu Leu
val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgottgy
ccagggtttt
tttccgtety
ccecgecgetg
actgcgtgaa
gcgtgacate
cgtaccgttt

tacaccgegt

60
120
180
240
300
360
420
480
540



agctctatcg
gadacccacg
gaaggtccgg
gctgetctge
gaagctatcce
tgctcaaccy
ggtgttccgg
ccttettetce
<210>
<211>
<212>
<213>

<220>
<223>

154
330
PRT

<400> 154

Met Ala Phe
1
Leu

Gly ASp

Ala
25

Pro Leu

Glu
50

ser

Ala Thr

65

Tyr

Gly Asp

Ile Pro Pro

val Ala Lys

Arg Gly Tyr

Pro Gin val

145

Asp Arg Ile

Ala

Ser Ala
5

Tyr Ile

20

Gly Gly

Arg Ile
Thr

Thr

Glu
85

Ile

Leu Thr

100

Thr Glu

ser Ser
Tyr

Met

Arg ASp

acccgeaggt
accgtggtrt
gtttcaacgt
cdggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccee

AS

Th

Al

Se

Ph

70

Ar

Gl

Le

Th

Se

15

Gl

CX2-019w01_ST25. txt

taaaaacttc
cgagttgccg
tgrtgttatc
ccgtaaaacc
cacceegget
ttggcegtte
ccagtctate

ggtacagtac

Artificial Sequence

variant of ATA11l7

p Thr Pro

r Tyr Ser

a Ala Trp

40

r Ile Phe

55

e His val

g Leu Phe
Glu

n Asp

Glu
120

u Arg

r Pro Phe

135

r Ala
0

cys

y val His

cagtggggty
ctgctgetgg
aaagacggtg
gttctggaaa
gaactgtacg
gtttctgttg

atccgtcgtt

Ile val

10

Glu

AsSp Glu

25

Tyr

Tle Glu Gly

Asp Gln Gly

Trp Asn Gly

75

ser Asn Ala

90

va'l Glu

105

Lys

Ala met val

Glu Arg Asp

Gln
155

Pro Tyr

Leu Met val

acctgatccg
actgcgacaa
ttgttcgtte
tcgctgaatc
acgctgacga
acggtaactce

actgggaact

Tyr Thr His

Leu Asp Pro

30

rhe
45

Ala val

Phe Thr

60

Tvr

Asn Ala pPhe

Glu Ser Ile

ITe Ala Leu

110

val
125

Thr Sser

Ile Thr

140

Lys

Trp 1le val

Ala ser

Page 156

tgcaattcag
cctgetgget
tcegggtegt
tctgggteac
agttctgggt
tatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro val

Ser Asp

Arg Leu

80

Arg Leu

g5

Glu Leu

Thr

Ile

Arg

Phe
160

Pro

val arg

600
660
720
780
840
900
960
990



CX2-019wW01_ST25. txt

165 170
Arg Thr Pro Arg Ser Ser Ile Asp Pro GIn val Lys Asn Phe
180 185 190
Gly Asp teu Ile Arg Ala ITe GIn Glu Thr His Asp Arg Gly
195 200 205
Leu Pro lLeu Leu Leu Asp Cys Asp Asnh Leu Leu Ala Glu Gly
210 215 220
Phe asn val val val Ile Lys Asp Gly val val Arg ser Pro
225 230 235
Ala Ala teu Pro Gly ITe Thr Arg Lys Thr val Leu Glu Ile
245 250
Ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile Thr Pro Ala
260 265 270
Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly
275 280 285
pro Phe val Ser val Asp Gly Asn Ser Ile ser Asp Gly val
290 295 300
Pro val Thr GIn Ser Ile ITe Arg Arg Tyr Trp Glu Leu Asn
305 310 315
Pro Ser Ser Leu Leu Thr Pro val Gin Tyr
325 330
<210> 155
<211l> 990
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of ATALL?7
<400> 155
atggcgttct caggggacac ccoctgaaate gittacacce acgacaccgg
atcacctact ctgactacga actggacccg gctaacccge tggortggrtgg
tctgaaggtg ctrtcgttec gocgtctgaa getegtatct ctatcttega
tatacttctg acgctaccta caccaccttc cacgtttgga acggtaacge
ggggaccaca tcgaacgtet gttctctaat gcggaatcta ttegrttgat
acccaggacg aagttaaaga gatcgctctg gaactggtty ctaaaaccga
gcgatggtta ccgtttctat cacccgtggt tactettcta ccccattcga
accaaacatc gtccgcaggt ttacatgagc gcettgcccgt accagtggat

Page 157

175

Gln Trp

Phe Glu

Pro Gly

Gly Arg

240

Ala Glu

255

Glu Leu

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgottyg
ccagggrrtt
tttccgtctg
ccecgeegety
actgcgtgaa
gegtgacatc

cgtaccgttt

60
120
180
240
300
360
420
480



gaccgeatec
agctctatcg
gaaacccacg
gaaggtecgg
gctactretge
gaagctatcee
tgctcaaccy

ggtgttccgg
cctrcttcte

<210> 156
<211> 330
<212> PRT
<213>

<220>
<223>

<400> 156

Met Ala Phe
1
Gly Leu Asp

Pro Ley Ala
35

ser Glu Ala
50

Ala Thr Tyr
65

Gly Asp His
Ile Pro Pro
val Ala Lys

Arg Gly Tyr

Pro Gin val
145

Ser

Tyr

Gly

Arg

Thr

Ile

Leu

100

Thr

ser

Tyr

gtgacggtgt
acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgacecc

Ala
5
Iie
Gly
Tle
Thr
Glu
85
Thr
Glu

Ser

Met

variant of ATA11l7

ASD

Thr

ala

Ser

Phe

70

Arg

Gln

Leu

Thr

Ser
150

Artificial Sequence

Thr

Tyr

Ala

Ile

55

His

Ley

ASD

Arg

Pro

135

Ala

taaaaacttc
cgagttaccg
tgttgttatce
ccgtaaaacc
caccccgget
ttggeegtic

ccagtctatc

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Cys

CXZ2-019wW01_ST25. txt
tcacctgatg

gttgctcagt cagttecgteg

cagtggggtg acctgatccg

ctgctgotgg

aaagacggtyg

gttctggaaa

gaactgtacy

gtttctgttg

atccgtogtt

ggtacagrac

Glu

Asp

25

Ser

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Ile

10

Tyr

Glu

Gln

AsSn

Asn

90

Lys

MetT

Arg

Tyr

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

ASp

Gln
155

actgcgacaa

ttgttcgttc

tcgetgaatce

acgctgacga

acggtaactc

actgggaact

Tyr

Leu

Ala

rhe

60

Asn

Glu

Ite

Thr

Tle

140

Trp

Page 158

Thr

Asp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

His

Pro

30

val

Thr

Phe

Ite

Leu

110

ser

Lys

val

tacaccgegt
tgcaattcag
cctgetggcet
tcegggteot
tctgggtcac
agttctgggt
tatctctgac

gaacgttgaa

AsSp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

I'te

His

Pro

Thr

Asn

Pro

Asp

Leu

BO

Leu

t.eu

Thr

Arg

Phe
160

540
600
660
720
780
840
9200
260
990



Asp Arg Ile

Arg Thr Pro

Gly Asp Leu
195

Leu Pro Leu
210

Phe Asn val
225

Ala Ala Leu

Ser Leu Gly

Tyr Asp Ala
275

Pro Phe val
290

Pro val Thr
305

Pro Ser Ser

<210> 157
<211l> 990
<212> DNA
<213>
<220>
<223>
<400> 157
atggcgttct

atcacctact
atcgaagatg
tatacttctg
ggggaccaca
acccaggacg

gcgatggtta

Arg

Leu

val

Pro

His

260

Asp

Ser

Gln

Leu

165

Ser

Arg

Leu

va'l

Glu

val

Ser

Leu
325

Gly

Ser

AsSp

Ile

230

Ile

Ala

val

ASD

Ile

310

Thr

variant of ATALL7

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Artificial Sequence

CX2-019W01_ST25.txt

His Leu Met val Ala Gln

Asp

Gin

200

ASp

ASp

Arg

Leu

Gly

ASn

Arg

val

cagcggacac ccctgaaatc
ctgactacac tctggacccg
ctttcgttce geegtctgaa
acgctaccta caccaccttce
tcgaacgtct gttetctaat
aagttaaaga gatcgctctg

ccgrttctat cacccgtggt

Pro

185

Glu

Asn

Gly

LysS

Ala

265

Cys

Ser

Arg

Gln

170

cin

Thr

Leu

val

Thr

250

Asp

Ser

Ile

Tyr

Tyr
330

val

His

Leu

val

235

val

Ile

Thr

Ser

Trp

gtttacacce
gctaaceccge
gctegtatet
cacgrrtgga
gcggaatcta
gaactggttyg

tactcttcta

Lys

ASD

Ala

220

Arg

Leu

Thr

Gly

AsSp

300

Glu

Asn

Ser

Glu

Pro

Gly

Gly

Leu

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

acgacaccgg

tggcrggrgyg

ctatcttcga

acggtaacge

ttcgtttgat

¢ctaaaaccga

ccccattcga

Page 159

val

175

Glin

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Arg

Trp

Leu

Trp

Gly

Glu
320

tctggactat
tgctgettigg
ccagggtrtt
tttccgtctg
ccegecgetyg
actgcgtgaa

gcgtgacatc

60
120
180
240
300
360
420



CX2-019WO01_ST25.txt

gcttgeecgt
gttgctcagt
cagtggggty
ctgctgetyg
aaagacggtg
gttctyggaaa
gaactgtacg
gtttctgttg

atccgtegtt

Ite val

16

Glu

accagtggat
cagttcgteg
acctgatecy
actgcgacaa
ttgttcgttc
tcgetgaatce
acgctgacga
acggtaactc

actgggaact

Tyr Thr His

cgtaccgttt
tacaccgegt
tgcaattcag
cctgetygget
tecgggtegt
tctgggteac
agttetgggt
tatctctgac

gaacgttgaa

Asp Thr

15

accaaacatc gtccgecaggt ttacatgagce

gaccgcatcee gtgacggtgt tcacctgatg

agctctatcg acccgcaggt tazaaactic

gaaacccacg accgtggttt coagttgecg

gaaggtcecgg gtttcaacgt tgttgttate

gctgetctge cggygtatcac ccgtaaaacc

gaagctatcc tggctgacat caccccgget

tgctcaacceg gtggtggtgt ttggccgtte

ggtgttccgg gtccggttac ccagtctatc

cettcttcte tgotgaccce ggtacagrac

<210> 158

<211> 330

<212> PRT

<213> Artificial Ssequence

<220>

<223> variant of ATAll7

<400> 158

met Ala Phe Ser Ala asp Thr Pro

1 5

Gly Leu Asp Tyr Ile Thr Tyr Ser

20
Pro Leu Ala Gly Gly Ala Ala Trp
35 40

Ser Glu Ala Arg Ile Ser Ile Phe
50 55

Ala Thr Tyr Thr Thr phe His val

65 70

Gly Asp His 1Ile Glu Arg Leu pPhe

85
ITe Pro Pro Leu Thr Gin Asp Glu
100
val Ala Lys Thr Glu Leu Arg Glu
115 120

Arg Gly Tyr Ser Ser Thr Pro Phe
130 135

Pro G1n val Tyr Met Ser Ala Cys

ASD

25

Ile

ASp

Trp

ser

val

105

Ala

Glu

Pro

Tyr Thr Leu

Glu Gly Ala

Phe
&0

Gin Gly

Asn Gly

75

Asn

Asn Ada Glu

S0

Lys Glu Ile

Met val Thr

ITe
140

Arg Asp

Tyr Gin Trp
Page 160

ASp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Pro

30

val

Thr

Phe

ITe

Ley

110

Ser

Lys

val

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

Asn

Pro

ASD

Leu

80

Leu

Leu

Thr

Arg

Phe

480
540
600
660
720
780
840
900
960
950



145

Asp Arg Ile

Arg Thr Pro

Gly Leu

195

Asp

Leu Pro

210

Leu

Phe val

225

Asn

Ala Ala Leu

Ser Leu Gly

Ala
275

Tyr Asp

Phe
290

Pro val

Pro val Thr

305

Pro 5er Ser

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

156
990
DNA

<220>
<223>

<400> 159
atggcgtict

atcacctact
atcgaaggtg
tatacttctyg
ggggaccaca

acccaggacg

Arg

Arg

Ile

Leu

val

Pro

His

260

Asp

ser

GIn

Leu

ASD

165

ser

Arg

Leu

val

Glu

val

Ser

Leu
325

150

Gly

Ser

Ala

Asp

Ile

230

Ile

val

ASD

Ile

310

Thr

variant of ATALLY

val

Ile

Tle

Cys

215

LYys

Thr

Ile

Leu

Gly

Ite

Pro

Artificial Sequence

His

Asp

Gin

200

Asp

Asp

Arg

Leu

Gly

Asn

Arg

val

CX2-019w01_ST25.txt

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

Arg

Gln

Met

170

GIn

Thi

Leu

val

Thr

250

Asp

Ser

Ile

Tyr

Tyr
330

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Trp

cagcggacac ccctgaaatc gtttacaccc

ctgactacga actggacccg gctaacccge

ctttcgttcc gecgtctgaa getcgratcec

acgctaccta caccacctic cacgtttgga

tcgaacgtct gttctctaat gcggaatcta

Ala GIn ser

Phe
190

Lys Asn

Asp Arg Gly

Ala Glu

220

Gly

Arg Ser Pro

Lteu Glu Ile

Ala
270

Thr Pro

Gly Gly Gly

Asp val

300

Gly

Glu Leu Asn

acgacaccgg
tggctggtag
ctatcttcga
acggtaacgc

ttcgtttgat

aagttaaaga gatcgctcty gaactggttg ctaaaaccga

Page 161

va'l
175

Gin

Phe

Pro

Gly

Ala

255

Giu Leu

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgettgg
ccagggtrtt
ttteegtctg
ccegeegetyg

actgcgtgaa

60
120
180
240
300
360



CX2-019wW01_S725.txt

gcgatggtta ccgtttctat cacccgtggt tactcttcta ccccattcga gegtgacatc 420
accaaacatc grccgeaggt ttacatgagc gottgceccgt accagtggat cgtaccgttt 480
gaccgcatcc gtgacggtgt tcacctgatg gttogctcagt cagticgtcg tacaccgegt 540
agctctatcg acccgeaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag 600
gaaacccacyg accgtggttt cgagitgccg ctgetgotgg actgegacaa cctgotgoct 660
gaaggtcocgy gtttcaacgt tgttgttatc aaagacggty ttgttogtte tocgggtogt 720
gctgotctge cgggtatcac ccgtaaaacc gttctggaaa tcgetgaate totgggtcac 780
gaagctatce tggotgacat caccccgget gaactgtacg acgctgacga agttotgggt 840
tgctcaaccy gtggtggtot ttggecgttc grttctgtig acggtaactc tatctocigac 900
ggtgttccgg gtecggttac ccagtctatc atccgtcgtt actgggaact gaacgttgaa 960
ccttettete tgoctgaccce ggtacagtac 590
<210> 160

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATA11l7

<400> 160

Met Ata Phe Ser Ala Asp Thr Pro Giu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala Phe val Pro Pro
35 40 45

Ser Ggu Ala Arg Ile Pro I%e phe Asp Gln Gly Pge Tyr Thr Ser Asp
5 5 6

Ala Thr Tyr Thr Thr Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Gly Asp His Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Leu
85 90 95

Ile Pro Pro Leu Thr GIn Asp Glu val Lys Glu Ile Ala Leu Glu Leu
100 105 110

val Ala Lys Thr Glu Leu Arg Glu Ala Met val Thr val Ser Ile Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

Page 162



Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro

305

Pro

Gln

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

ASp

Phe

290

val

Ser

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

<220>
<223>

<400>
atggcgitct cagcggacac ccctgaaatc gtttacaccc

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ata

275

val

Thr

Ser

161
996
DA

Tyr Met Ser
150

Arg Asp Gly

Arg Ser Ser

Ile Arg Ala

Leu Leu Asp

val val Ile

230

Pro Gly Ile

His Glu Ala

260

Asp Glu val

Ser val Asp

Gln ser Ile

310

Leu Leu Thr
325

Ala

val

Ile

Ile

Cys

215

LyS

Thr

Leu

Gly

1le

Pro

Artificial Sequence

variant of ATA117

161

atcacctact

atcgaaggtg

tatacttety

ggggaccaca

ctgactacga

CX2-019W01..5T25. txt

Cys Pro Tyr Gln Trp Ile
155

His

Asp

Glin

200

ASp

ASp

Arg

Ley

Gly

Asn

Arg

val

lLeu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

Arg

GIn

Met

170

Gln

Thr

Leu

val

Thr

250

ASp

Ser

Ile

Tyr

Tyr
330

val

val

Leu

val

235

va'l

ITe

Thr

ser

315

actggacccg getaacccge

ctttcgttcc gecagtctgaa getcgratct

acgctaccta

tcgaacgtct

caccacctic cacgtttgga

grtctctaatl gcggaatcta

Ata

Lys

ASD

Ala

220

Arg

Leu

Thr

Gly

300

Glu

Gin

AsSn

Arg

Glu

ser

Glu

Pro

Gly

Gly

Leu

val Pro pPhe
160

Ser val Arg
175

Phe Gin Trp
190

Gly Phe Giu

Gly Pro Gly

Pro Gly Arg

ITe Ala Glu

255

Ala Glu Leu
270

Gly val Trp

val Pro Gly

Asn val Glu
320

acgacaccgg tctggactat

tggctggtgg tgctgcttgg
ctatcttcga ccagggtttt

acggtaacgc tttcegtotg

ttcgtttgat cccgocgotyg

Page 163

60
120
180
240
300



CX2-019wW01_ST25. txt

acccaggacg aagttaaaga gatcgeterg gaactgyttg ctaaaaccga actgcgtgaa 360
gcgatggtta ccgtttctat cacccgtggt tactcttcta ccccattcga gegtgacatce 420
accaaacatc gtccgecaggt ttacatgage gettgcccgt accagtggat cgtaccgttt 480
gaccgeatee gtgacggtgt tcacctgatrg gitgectcagt cagttcgtceg tacaccgegt 540
agctrctatcyg acccgcaggt tasaaacttc cagtogyggtg acctgatccg tgcaattcag 600
gaaacccacyg accgtggiit cgagttgccg ctgetgetgg actgegacaa cctgetgget 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgttc teccgggtegt 720
gctgetctge cgggtatcac ccgtaaaacc gttctggaaa tegotgaate tctgggtcac 780
gaagctatcc tggcetgacat caccccgget gaactgtacyg acgctgacga agtictgggt 840
Tgctcaaccg gtggtggtgt ttggecgttc gtttotgttg acggtaactc tatctctgac 500
gotgttccyg gtccggitac ccagtctatc atccgtegtt actgggaact gaacgtigaa 960
ccttettete tgectgaccoe ggtacagtac 990
<210> 162

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATALl7

<400> 162

Met Ala phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp Tyr Glu Leu Asp Pro Ala Asn
20 25 30

Pro Leu Ala Gly Gly Ala Ala Trp Ile Glu Gly aia pPhe val Pro Gin
35 40 45

ser Giu Ala Arg Ile Ser Ile rhe Asp GIn Gly Phe Tyr Thr Ser Asp
50 55 60

Ala Thr Tyr Thr Thr phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 30

Gly Asp His Tle G;u Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Leu
8 30 95

Ile Pro Pro Leu Thr GIn Asp Glu val Lys Giu Ile Ala Leu Glu Leu
100 105 110

val Ala rys Thr Glu Leu Arg Glu Ala Met val Thr val Ser ITe Thr
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
Page 164



Pro
145
Asp

Arg

feu

Phe

225

Ala

ser

Tvr

Pro

Pro

305

Pro

130

Gin

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

Asp

Phe

290

val

Ser

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

<220>
<223>

<400>
atggcgttct caaaagacac ccctgaaatc gtttacacec

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

sSer

163
990
DNA

Tyr

Arg

Arg

180

Tle

Leu

val

Pro

His

260

Asp

Ser

Glin

Leu

Met

Asp

Ser

Arg

Leu

val

val

ser

Ley
325

Ser

150

Gly

Ser

Ata

Asp

Ile

230

Ile

Ala

val

AsSp

Ile

310

Thr

135

Ala

val

Ile

Ile

cys

215

Lys

Thr

Ile

Leu

Pro

Artificial Sequence

variant of ATAll7

163

Cys

His

ASp

Gin

200

Asp

ASp

Arg

Leu

Gly

Asn

Arg

val

CX2-019W01_ST25.txt

Pro

Ley

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

Arg

Gin

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

AsSD

ser

Ile

Gin

155

va'

val

His

Leu

val

235

val

Ile

Thr

Ser

atcacctact ctgactacga actggacccyg gctaaccege

atcgaaggtg ctticgttce gecgtctgaa gotcgtatct

tatacttctg acgctaccta caccaccttc cacgtttgga

140

Trp Ile val pPro Phe
160

Ala Gln ser val Arg
175

Lys Asn Phe Gin Trp
190

Asp Arg Gly Phe Glu

Ala Glu Gly Pro Gly
220

Arg Ser Pro Gly Arg
240

teu 6glu Ile Ala Glu
255

Thr Pro Ala Glu Leu
270

Gly Gly Gly val Trp

Asp Gly val Pro Gly
300

Glu Lteu Asn val Glu
320

acgacaccgg tctggacrat
tggctggtgy tgctgettgg
ctatcttcga ccagggtttt

acggtaacgc tttccgtctg

Page 165

60
120
180
240



ggggaccaca
acccaggacy
gcgatggtrta
accaaacatc
gaccgcatcce
agctctatcyg
gaaacccacyg
gaaggtccgg
getgetetge
gaagctatcec
tgcecaaccy
ggtgticcag
ccttctictc
<210>
<211>

<212>
<213>

164
330
PRT

<220>
<223>
<400> 1lo4

mMet Ala Phe
1

Gly Leu Asp

Ala
35

Pro Leu

Glu Ala

50

Ser

Ala Thr

65

Tyr

Gly Asp His

Pro Pro

val Ala Lys

115

tcgaacgtct
aagttaaaga
ccgttacgat
gtcegeaggt
gtgacggtgt
acccgeaggt
acegtggrtt
gttrcaacgt
cgggtatcac
tggctgacat
gtggrggtgt
gtccggttac

tgctgaccce

ser Lys As
5

Tyr Ile Th

20

Gly Gly Al

Arg ITe Se

ph
70

Thr Thr

Glu
85

Ile Ar

tey Thr G1

100

Thr Glu Le

CX2-019w01_ST25.txt

gttctctaat
gatcgectctg
cacccgtggt
ttacatgagc
tcacctgatg
taaaaacttc
cgagttgccg
tgttgttatc
ccgtaaaacc
cacecccgget
ttggcegttc
ccagtctatc

ggtacagtac

artificial Sequence

variant of ATA1lY

p Thr Pro

r Tyr Ser

a Ala Trp

40

r I1e Phe

55

e His val

g Leu Phe
Glu

n Asp

Glu
120

u Arg

gcggaatcta
gaactggttg
tactcttcta
gcttgecegt
gttgctcagt
cagtggggty
ctactgctag
aaagacggtg
gttctggaaa
gaactgtacyg
gtttctgttyg

atccgtegtt

Ile val

10

Glu

ASp Glu

25

Tyr

1le Glu Gly

Asp Gin Gly

Trp Ash Gly

75

Ser Asn Ala

90

val Glu

105

Lys

Ala wet val

ttcgtttgat
ctaaaaccga
cceccattcga
accagtggat
cagttcgtcy
acctgatccg
actgcgacaa
ttgttcgttc
tcgctgaatc
acgctgacga
acggtaactc

actgggaact

Tyr Thr His

Leu Asp Pro

30

phe val

45

Ala

Phe Thr

60

TYF

asn Ala Phe

Glu ser Ile

Ile Ala Leu

110

val Thr

125

Thr
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ccecgecgetyg
actgegtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctrgetgget
tccgggtegt
tctgggtcac
agttctgggt
tatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro
Ser

ASp

Leu
80

Arg

Arg
95

Leu
Glu

Leu

Ile Thr

300
360

480
540
600
660
720
780
840
200
960
990



CX2-019w01_ST25. Xt

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
130 135 140

pro Gln val Tyr Met Ser Ala Cys Pro Tyr Gin Trp Ile val Pro pPhe
145 150 153 160

Asp Arg Ile Arg Asp Gly val His Leu Met val Ala Gin Ser val Arg
165 170 175

Arg Thr Pro Arg Ser Ser Ile Asp Pro Gln val Lys Asn pPhe Gln Trp
180 185 190

Gly Asp Leu Ile Arg Ala Ile GIn Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Leu Pro Leu lLeu Leu Asp Cys Asp Asn Leu Leu Ala Glu Gly Pro Gly
210 215 220

phe Asn val val val Ile Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

Ala Ala Leu Pro Gly Ile Thr Arg Lys Thr val Leu Glu Ile Ala Glu
245 250 255

ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile Thr Pro Ala Glu Leu
260 265 270

Tyr Asp Ala asp Glu val teu Gly Cys Ser Thr Gly Gly Gly val Trp
275 280 285

pro Phe val Ser val Asp Gly Asn Ser Ile Ser Asp Gly val Pro Gly
290 295 300

pro val Thr G1n Ser Ile Ile Arg Arg Tyr Trp Glu Leu Ash val Glu
305 310 315 320

Pro Ser Ser Leu Leu Thr Pro val GIn Tyr

325 330
<210> 163
<211> 990
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of ATALLY
<400> 165
atggcgttct cagcggacac ccctgaaatc gtttacaccc acgacaccgg tctggactat 60
atcaccract ctgactacga actggacccg gctaacccgc tggetggtgg Tgetgettay 120
atcgaaggtg ctttcgttcc gccgacggaa getcgtatct ctatcttcga ccagggtttt 180
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tatacttctg
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgeatcc
agctctatcg
gaaacccacg
gaaggtccgg
gctgetctge
gaagctatcc
tgctcaaccg

ggtgccecgg
ccttcttcte

<210>
<Z211>
<212
<213>

<220>
<223>

<400>

166
330
PRT

166

Met Ala Phe
1

Gly Leu Asp

Ala
35

Pro Leu

Thr Glu Ala

50

Ala Thr

65

Tyr

Gly Asp His

ITe Pro Pro

val Ala Lys

acgctaccta
tcgaacgrct
aagttaaaga
ccgttacgat
gtccgeaggt
gtgacggtgt
accegeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtcecggttac

tgctgaccce

Ala
5

Ser As

Tyr Ile Th

20

Gly Gly Al

Arg Ile Se

Ph
70

Thr Thr

Ile Giu

85

Ar

Leu Thr &1

100

Thr Gly Le

CX2-019wW01_ST25.txt

caccaccttc
gttctctaat
gatcgctctg
cacccgtggt
ttacatgagc
tcacctgatg
taaaaacttc
cgagttgecg
tgtrgrtatc
ccgtaaaacc
cacecegget
ttggcegtte
ccagtctatc

ggtacagtac

Artificial Sequence

variant of ATAl11l7

p Thr Pro

r Tyr Ser

a Ala Trp

40

r Ite pPhe

e His val
g Leu Phe
Giu

n Asp

u Arg Glu

cacgtttgga
gcggaatcta
gaactggitg
tactcticta
gctagcecgt
gttgctcagt
cagtggggtryg
ctgetgctgg
aaagacggtg
gttctggaaa
gaactgtacg
gtrtctgitg

atccgtegtt

Ite val

10

Glu

Asp Glu

25

Tyr

tle Glu Gly

Asp GIn Gly

Trp Asn Gly

75

Ser Asnh Ala

Q0

val Glu

105

Lys

Ala mMet val

acggtaacgc
ttegtrtgat
Ctaaaaccygg
ccceattega
accagtggat
cagttcgteg
acctgatccg
actgcgacaa
ttgttegrtc
tcgcetgaatc
acgctgacga
acggtaactc

actgggaact

Tyr Thr His

Leu Pro

30

Asp

pPhe val

45

Ala

Phe Thr

00

Tyr

Asn Ala Phe

Ser Ile

Ile Ala Leu

110

Thr val Thr
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tttccgtcty
ccegecgetyg
cctgegtgaa
gcgtgacatc
cgtaccgttt
tacaccgcgt
tgcaattcag
ccigctgget
tcecgagtegt
tctgggteac
agttctggogt
tatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro
Ser

ASp

Leu
80

Arg

Arg Leu

95

Glu Leu

Ile Thr



CX2-019w01_ST25. txt
115 120 125

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp Ile Thr Lys His Arg
130 i35 140

pro Gin val Tyr Met Ser Ala Ser Pro Tyr GIn Trp Ile val Pro Phe
145 150 155 160

Asp Arg Ile Arg Asp Gly val His Leu Met val Ala GIn ser val Arg
165 170 175

arg Thr Pro Arg Ser Ser Ile Asp Pro GIn val Lys Asn Phe Gin Trp
180 185 190

Gly Asp Leu Ile Arg Ala Ile Gln Glu Thr His Asp Arg Gly Phe Glu
195 200 205

Leu Pro Leu Leu Leu Asp Cys Asp Asn Leu Leu Ala Glu Gly Pro Gly
210 215 220

Phe Asn val val val Ile Lys Asp Gly val val Arg Ser Pro Gly Arg
225 230 235 240

Ala Ala teu Pro Gly Ile Thr Arg Lys Thr val Leu Glu Ile Ala Glu
245 250 255

ser Leu Gly His Glu Ala Ile Leu Ala Asp Ile Thr Pro Ala Glu Leu
260 265 270

Tyr Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly Gly Gly val Trp
275 280 285

pro Phe val ser val Asp Gly Asn Ser Ile Ser Asp Gly Ala Pro Gly
290 295 300

pro val Thr Gln Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
305 310 315 320

Pro Ser Ser Leuy Leu Thr pro val Gln Tyr

325 330
<210> 167
<Z21i> 990
<2iZ2> DNA
<213> Artificial Sequence
<220>
<223> variant of ATALlY
<400> 167
atggegttct cagcggacac ccctgaaatc gtttacaccc acgacaccgg tctggactat 60
arcacctact ctgactacga actggacccg gotaacccgce tggetggtgg tgcotgettgg 120
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atcgaaggtg
tatacttctg
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgeatce
agctctatecg
gaaacccacyg
gaaggtccyg
gctgctetge
gaagctatce
tgctcaaccy
ggtgttccgg
ccttcttcte
<210>
<211>
<212>
<213>

<220>
<223>

<400>

168
330
PRT

168

Met Ala Phe
1

Gly Leu Asp

Ala
35

Pro Leu

Glu Ala

50

Ser

Ala Thr

65

Tyr

ASp His

Ile Pro Pro

ctttegttee
acgetaccta
tcgaacgtct
aagttaaaga
ccgttacgat
gtccgcaggt
gtgacggtgt
accegeagot
ctecgtggrtt
gcttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtceggttac

tgctgacccc

Ala As
5

Ser

ITe Th

20

Gly Gly Al

Arg Ile Pr

Ph
70

Thr Thr

Glu
85

Ile Ar

Leu Thr &l

100

CX2-019W01, ST25. txt

gececgtetgaa
caccacctte
gttctcraat
gatcgcetctg
cacccgtogt
ttacatgagc
tcacctgatyg
taaaaacttc
cgagttgccg
tgttgttatc
ccgtaaaacc
cacceccgget
ttggeegttc
ccagtctatc

ggtacagtac

Artificial Seguence

variant of ATAll7

p Thr Pro

r Tyr ser

a Ata Trp

40

0 Ile phe

55

e His val

Phe

g Leu

n Asp Glu

gcregtatece
cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gctagecegt
gttgctcagt
cagtggggtg
ctgctgetgy
aaagacggtg
gtictggaaa
gaactgtacg
gtttctgttg

atccgtogtt

Ile val

10

Glu

ASp Glu

25

Tyr

Ile Glu Gly

Asp Gin Gly

Trp Asn Gly

75

Ser Asn Ala

0

val Glu

105

Lys

ctatcttcga
acggtaacgce
ttcgtttgat
ctaaaaccga
cceccattega
accagtggat
cagttcgteg
acctgatccg
actgcgacaa
ttgttcgttc
tcgctgaatc
acgctgacga
acggtaactc

actgggaact

Tyr Thr His

Leu Pro

30

Asp

phe val

45

Ala

rhe Thr

60

Tyr

Asn Ala phe

Glu Ser Ile

Ite Ala Leu

110

page 170

ccagggtttt
tttccgtety
cccgecgetg
actgcgtgaa
gegtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tcecgggtegt
tctgggteac
agttctgggt
tatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro

Ser Asp

Arg Leu

80

Arg
95

Leu

Glu Leu

180
240
300
360
420
480
540
600
660
720
780
840
900
260
990



val

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro

305

Pro

Ala

Gly

Gin

Arg

Thr

ASh

Pro

210

Asn

Ala

Leu

ASp

Phe

290

val

ser

LYS

115

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

ser

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

val

Pro

His

260

ASp

ser

Gln

Leu

Glu

Ser

Met

ASp

ser

Arg

Leu

val

Gly

Glu

Glu

val

Ser

Leu
325

Leu

Thr

Ser

150

Gly

Ser

Ala

ASD

Ile

230

Ile

Ala

val

ASp

Ile

310

Thr

Arg

Pro

135

Ala

val

Ile

Ile

cys

215

Lys

Thr

Tle

Leu

Gly

Ile

Pro

CX2-019w0l_ST25.txt

Glu Ala Met val Thr val Thr

120

Phe

ser

His

ASD

Gin

200

ASp

Asp

Arg

Leu

Gly

Asn

Arg

val

Glu

Pro

Leu

Pro

185

clu

AsSN

Gly

Lys

Ala

265

Cys

Ser

Arg

Gin

Arg

TYr

Met

170

Gin

Thr

teu

val

Thr

250

ASp

ser

Ite

Tyr

Tyr
330

Asp

Gin

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Trp
315

Ile
140
Trp

Ala

LYS

Ala

220

Arg

lL.eu

Thr

Gly

ASD

300

Glu
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125

Thr

Ile

Gin

ASn

205

Gliu

Ser

Glu

Pro

Gly

Gly

Leu

Lys

val

Ser

pPhe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

Ile

His

Pro

val

175

Glin

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

240

Glu

leu

ERN

Gly

Glu
320



