376247-035
SEQUENCE LISTING

<110> SAVILE, Christopher
MUNDOREE, Emily
MOORE, Jeffrey C.
DEVINE, Paul N.
JANEY, Jacob M.
<120> TRANSAMINASE BIOCATALYSTS
<130> 376247-035w0

<150> 61/155,902
<151> 2009-02-26

<160> 168

<170> PatentIn version 3.5

<210> 1

<211> 993

<212> DNA

<213> Artificial Sequence

<220>

<223> ATALl7

<400> 1

atggctttct ctgctgacac ctctgaaatc gtttacacce acgacaccgg tctggactat 60
atcacctact ctgactacga actggacccg getaacccge tggctggtgg tgctgettgg 120
atcgaaggtg ctttcgttce gecgtetgaa gctcgtatet ctatcttcga ccagggttac 180
ctgcactctg acgttaccta caccgttttc cacgtttgga acggtaacgc tttccgtcfg 240
gacgaccaca tcgaacgtct gttctctaac gctgaatcta tgegtatcat cccgecgety 300
acccaggacg aagrtaaaga aatcgctctg gaactggttg ctaaaaccga actgcgtgaa 360
gcattegttt ctgtttctat cacccgtggt tactcttcta ccccaggtga acgtgacatce 420
accaaacatc gtccgcaggt ttacatgtac gctgttccgt accagtggat cgtaccgttt 480
gaccgcatcc gtgacggtgt tcacgctatg gttgctcagt ctgttegteg tactccgogr 540
tcttctatcg acccgeaggt taaaaacttc cagtggggtg acctgatccy tgeagttcag 600
gaaacccacg accgtggttt cgaagcetcecg ctgctgetgg acggtgacgg tcetgetgget 660
gaaggttctyg gtttcaacgt tgttgttatc aaagacggtg ttgttcgttc tocgggtcgt 720
gctgetetge cgggtatcac ccgtaaaacce gttctggaaa tcgetgaatc totgggtcac 780
gaagctatcc tggctgacat caccctgget gaactgetgg acgctgacga agttetgggt 840
tgcactaccg ctggtggtgt ttggccgttc gtttetgttg acggtaaccc gatctctgac 900
ggtgttccgg gtccggttac ccagtctate atccgtegtt actgggaact gaacgttgaa 960
tcttettete tgctgaccee ggtacagtac taa 993
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

2
3

30

PRT‘ o
Aartificial Seguence

ATA117

2

Met Ala Phe

1

Gly

Pro

Ser

val

65

Asp

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Ala

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Arg

Thr

AsSp

Pro

Asp

Ala

35

Ala

TYr

His

Pro

Tyr

val

Ile

Pro

Leuy

195

Leu

Ser

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

ser

Tyr

Arg

Arg

Ile

Leu

Ala

Ile

Gly

Ile

val

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

ASD

Thr

Ala

Ser

Phe

70

Arg

GlIn

Leu

Thr

Tyr

150

Gly

Ser

Ala

Asp

Thr

TYFr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

val

Gly

Ser

ser

Trp

40

Phe

val

Phe

Glu

alu

120

Gly

va'l

His

AsD

Gin

200

Asp

Glu

Asp

25

Ile

AsSp

Trp

ser

val

105

Ala

Glu

Pro

Ala

Pro

185

Glu

Gly

376247-035

Ile

10

Tyr

Glu

GIn

Asn

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

His

Leu
Page

Tyr

Leu

Ala

Tyr

60

Asn

Glu

Ile

ser

Ile

140

Trp

Ala

Lys

Asp

Ala
2

Thr

Asp

Phe

45

Leu

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Asn

His

Pro

30

val

His

Phe

Met

Ley

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

GIn

Phe

Ser

Thr

Asn

Pro

ASp

l.eu

20

Ile

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly



376247-035

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 teu Ala Asp ITe Thr Leu Ala
260 265 270
Leu Asp Ala Asp Glu val Leu Gly Cys Thr Thr Ala 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 Ile Ile Arg Arg Tyr Trp Glu Leu Asn
305 310 315
Ser Ser Ser Leu Leu Thr pro val Gln Tyr
325 330
<210> 3
<211> 990
<212> DNA
<213> Artificial Seguence
<220>
<223> variant of ATAll7
<400> 3
atggctttet ctgctgacac ctctgaaatc gtttacaccc acgacaccgg
atcacctact ctgactacga actggacccg gctaacccge tggetggtgg
atcgaaggtg ctttcgttcc gecgtctgaa getcgtatet ctatcttcga
ctgcactctg acgttaccta caccgggtic cacgtttgga acggtaacge
gacgaccaca tcgaacgtct gttctctaac getgaatcta tgogtatcat
acccaggacg aagttaaaga aatcgctctg gaactggtig ctaaaaccga
gcagtcgttt ctgtttctat cacccgtggt tactcttcta ccccaggtga
accaaacatc gtccgcaggt ttacatgtac getgttccgt accagtggat
gaccgcatcc gtgacggtgt tcacgctatg gttgctcagt ctgtregteg
tcttetateyg acccgeaggt taaaaacttc cagtggggtg acctgatccg
gaaacccacg accgtggttt cgaagctcecg ctgetgetgy acggtgacgg
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttegttre

Page 3

Gly

Ala

255

Glu

val

Pro

val

tctggactat
tgctgettgg
ccagggtrac
tttccegtctg
cecegeegetg
actgcgtgaa
acgtgacatc
cgtaccgttt
tactcegegt
tgcagttcag
tctgetgget
tccgggtcgt

Arg

240

Leu

Trp

Gly

Glu
320

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



gctgetctge cgggtatcac
gaagctatcc tggctgacat
tgcactaccg gtggtggrgt
ggtgttccgg gtccggttac
tcttcttcte tgctgaccec
<210>

4
<211> 330
<212> PRT

376247-035
ccgtaaaacc gttctggaaa tcgctgaatc teotgggtcac
caccctggcet gaactgetgyg acgetgacga agttctgggt
ttggcegttc gtttctgttg acggtaaccc gatctctgac
ccagtctatc atccgtcgtt actgggaact gaacgttgaa

ggtacagtrac

<213> Artificial sequence

<220>

<Z223> 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 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 GIn Gly Tyr Leu His Ser Asp

50

55 60

val Thr Tyr Thr Gly pPhe 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

30 95

Ile Pro Pro Leu Thr G1n Asp GTu 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

120 125

Arg Gly Tyr Ser Ser Thr Pro Gly Glu Arg Asp Ile Thr Lys His Arg

135 140

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

Asp Arg Ile Arg Asp Gly val His Ala Met val Ala GlIn Ser val Arg
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780
840
900
960
990



Arg

Gly

Ala

Phe

225

Ala

Ser

L.eu

Pro

Pro

305

Ser

Thr

Asp

Pro

210

Asn

Ala

Leu

ASp

rPhe

290

val

Ser

<210>
<211
<212>

<213>

<220>
<223>

<400>

atggcittct ctgctgacac ctctgaaatc

5
9

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Ser

90

DNA

variant of aATall?

5

atcacctact

atcgaaggtg

ctgcactcty

gacgaccaca

acccaggacg

Leu

val

Pro

His

260

ASp

Ser

Gin

Leu

165

Ser

Arg

Leu

val

Glu

val

Ser

Leu
325

Ser

Ala

AsD

Ile

230

Ala

val

Asp

Ile

310

Thr

Ile

val

Lys

Thr

Ile

l.eu

Gly

Ile

Pro

Artificial sequence

ASp

Gin

200

ASp

Asp

Arg

Leu

Arg

val

ctgactacga actggacccg
ctttcgttce gecgrctgaa
acgctaccta caccgggrtce
tcgaacgtct gttctetaac

aagttaaaga aatcgctctg

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Gln

gtttacaccc
gctaacccge
gctegtatet
cacgtttgga
gctgaatcta

gaactggtty

376247-035
170

Gin val Lys

Thr His Asp

Leu Leu Ala
220

val val Arg
235

Thr val Leu
250

Asp Ile Thr

Thr Thr Gly

Ile Ser Asp
300

Tyr Trp Glu
315

TYyr
330
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Asn

Ser

Glu

Leu

Gly

Gly

Leuy

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

acgacaccgg
tggctggtgg
ctatcttcga
acggtaacgc
tgcgtatcat

Ctaaaaccga

175

Gin

Phe

Pro

Gly

Ala

255

Glu

vai

Pro

val

tctggactat
tgctgcttyy
ccagggttac
tttcegtetg
ccecgecgety

actgcgtgaa

Trp

Glu

Gly

Leu

Trp

Gly

Glu
320

60
120
180
240
300
360



376247-035

gcaatcgrtt ctgtttctat cacccgtggt tactettcta ccccaggtga acgtgacate 420
accaaacatc gtccgcaggt ttacatgtac gotgttccgt accagtggat cgraccgttt 480
gaccgcatcc gtgacggtgt tcacgctatg gttgctcagt ctgttegtcg tactccgegt 540
tcttctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccg tgcagttcag 600
gaaacccacg accgtggttt cgaagctccg ctgctgetgg acggtgacgg tctgetggcet 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgtic tocgggtcgt 720
gctgctetge cgggtatcac ccgtaaaacc gttctggaaa tcgetgaatc tctgggtcac 780
gaagctatcc tggctgacat caccctggct gaactgetgg acgetgacga agttctgggt 840
tygcactaccg ctggtggigt ttggecgite gtttctgttg acggtaacce gatcictgac 900
ggtgttccgyg gtecggttac ccagtctatc atccgtcegtt actgggaact gaacgttgaa 960
Tcticttcte tgctgaccee ggtacagtac : 990
<210> 6

S ear

<213> Artificial Sequence

<220>

<223> variant of ATA1l7

<400> 6

Met Ala Phe Ser Ala Asp Thr Ser 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 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 GlIn Gly Tyr Leu His Ser Asp
50 55 50

Ala Thr Tyr Thr Gly 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 Met 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 tys Thr Glu Leu Arg Glu Ala ITe val Ser val Ser 1le Thr
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ATg

Pro

145

ASp

Arg

Ala

Phe

225

Ala

Ser

Leu

Pro

Pro

305

Ser

Gly
1

Gln
Arg
Thr
Asp
Pro
210
ASh
Ala
Leu
Asp
Phe
290

val

Ser

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

<220>
<223>

115

Tyr
val
Ile
Pro
Leu
195
Leuy
val
Leu
Gly
Ala
275
val
Thr

ser

7
990
DNA

ser

Tyr

Arg

Aryg

Ile

Leu

val

Pro

His

260

Asp

Ser

Gin

Leu

ser

Met

Arg

Leu

val

Glu

val

Ser

Leu
325

Thr

TYr

150

Gly

Ser

Ala

ASD

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

Pro

135

Ala

val

Ile

va'l

Gly

Lys

Thr

Ile

Leuy

Gly

Ile

Pro

Artificial Sequence

variant of ATA1l7

120

Gly

val

His

ASp

Gln

200

ASp

Asp

Arg

Leu

Arg

val

Glu

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Glin

37

Arg

Tyr

Met

170

GIn

Thr

Leu

val

Thr

250

Asp

Thr

Ile

Tyr

Tyr

6247-~035

Asp Ile
140

Gin Trp
155

val Ala

val Lys

His Asp

Leu Ala

220

val Arg

235

va'l Leu

Ite Thr

Thr Ala

Ser Asp
300

Trp Glu

Page 7

125

Thr

Ile

Gin

Asn

Arg

205

Glu

Ser

Glu

Leu

Gly

Gly

Leu

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

GTy

val

Asn

His

Pro

val

175

GIn

rhe

Pro

Gly

Ala

255

Glu

val

Pro

val

Arg
Phe
160
Arg
Trp
Glu
Gly
Arg
2

Glu
Leu
Trp

Gly

Glu
320



<400> 7

atggctttcet ctgctgacac ctctgaaatc

atcacctact ctgactacga actggacccg

atcgaaggtyg ctttcgttcc geccgtctgaa

ctgecactctg acgttaccta caccgtittce

gacgaccaca tcgaacgtct gttctctaac

acccaagacy aagttaaaga aatcgctctg

gcattagttt ctgtttctat cacccgtggt

accaaacatc gtccgcaggt ttacatgtac

gaccgcatec gtgacggtgt tcacgcetatg

tcttctrateg acccgcaggt taaaaactte

gaaacccacg accgtggttt cgaagctceg

gaaggtccgg gtttcaacgt tgttgttatc

gctgctctge cgggcatcac ccgtaaaacc

gaagctatcc tggctgacat caccctgget

tgcactaccg gtggtggtgt ttggccgttce

ggtgttccgg gtccggttac

tcttcttete tgctgaccee

ccagrctatc
ggtacagtac
<210> 8

<211> 330

<212> PBRT

<213> Artificial sequence

<220>
<223>

<400> 8

variant of ATA117

%et Ala phe Ser Ala Asp Thr Ser
5

Gly Leu Asp gyr Ile Thr Tyr
0

Pro Leu Ala Gly Gly Ala Ala Trp
35 : 40

Ser Glu Ala Arg Ile Ser Ile Phe

50 55

val Thr Tyr Thr val pPhe His val

376247~

gtttacaccc
gctaacccgce
gctegtatcet
cacgtttgga
gctgaatcta
gaactggrtg
tactcttcta
gctgtteegt
gttgctcagt
cagtggggtyg
ctgetgetygg
aaagacagtg
gttctggaaa
gaactgctgg
gtttctgttg

atccgtegtt

Glu Ile val

10

Ser Asp Tyr Glu
25

ITe Glu Gly

Asp Gin Gly

Trp Asn Gly

Page

035

acgacaccgg
tggctggtag
ctatcttcga
acggtaacgc
tgcgtatcat
Ctaaaaccga
ccccaggtga
accagtggat
ctgttcgteg
acctgatccg
acggrgacgg
ttgttcgttc
tcgctgaate
acgctgacga
acggtaaccce

actgggaact

Tyr Thr

Leu Asp
30

Ala
45

Tyr Leu

60

Asn Ala

8

His

Pro

Phe wval

His

Phe

tctggactat
tgctgettgg
ccagggttac
tttcegtctg
ccegeegetg
gctgcgtgaa
acgtgacatc
cgtaccgttt
tactccgegt
tgcagttcag
tetgetgget
tcegggtegt
tctgggteac
agttctgggt
gatctctgac

gaacgttgaa

Asp Thr
15

Ala Asn
Pro Pro
Ser Asp

Arg Leu

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



65

ASD

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Ala

rPhe

225

Ala

ser

Leu

Pro

Pro
305

ASp

Pro

Ala

Gly

GIn

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

ASD

Phe

290

va'l

His

Pro

Lys

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

180

Ile

Leu

val

Pro

His

260

Asp

Ser

Gin

Glu

85

Thr

Glu

Setr

MeT

Arg

Leu

val

Gly

Glu

Glu

val

Ser

70

Arg

Glin

Leu

Thr

TYr

150

Gly

Ser

Ala

ASp

Ile

230

Ile

Ala

val

ASp

Tle
310

Leu

Asp

Arg

Pro

135

Ala

val

Ile

val

Gly

LyS

Thr

Ile

Leu

Gly

Ile

Phe

Glu

Glu

120

Gly

val

His

Asp

GIn

200

Asp

AsD

Arg

Leu

Gly

Asn

Arg

Ser

val

105

Ala

Glu

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

376247-035

75

Asn Ala Glu

Lys

Leu

Arg

Tyr

Met

170

Gin

Thr

Leu

val

Thr

250

Asp

Thr

Ile

Tvr

Glu

val

ASp

Gln

155

val

val

His

Leu

val

235

val

ile

Thr

Ser

315

page

Ile
Ser
Iie
140
Trp
Ala
Lys
ASD
Ala
220
Arg
Leu
Thr
Gly
Asp
300
Glu

9

Ser

Ala

val

125

Thr

Ile

Gln

AsSn

Ser

Glu

Leu

Gly

Gly

Leu

Met

Leu

110

ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

Arg

95

Glu

Ile

His

Pro

va'l

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

80

Ile
Leu
Thr
Arg
Phe
160
Arg
Trp

Glu

Gly

Leu
Trp
Gly

Glu
320



376247-035
Ser Ser Ser Leu Leu Thr Pro val GIn Tyr

325 330
<210> 9
<211> 990
<212> DNA
<213> Artificial Seguence
<220>
<223> variant of ATA11l7
<400> 9
atggctttct ctgetgacac ctctgaaatc gtttacaccc acgacaccgg tctggactat 60
atcacctact ctgactacga actggacccg gcetaaccege tggetggtgg tgetgettgg 120
atcgaaggtg ctttecgttec gecgtetgaa getcgtatct ctatcttocga ccagggttac 180
ctgcactctg acgttaccta caccgttitc cacgtttgga acggtaacge tttccgtctg 240
gacgaccaca tcgaacgtct gttctctaac getgaatcta tgcgtatcat cccgecgetg 300
acccaggacg aagttaaaga aatcgctctg gaactgygity ctaaaaccga actgcgtgaa 360
gcaatcgttt ctgtttctat cacccgtggt tactcttcta ccccaggtga acgtgacatce 420
accaaacatc gtccgcaggt ttacatgtac getgttecgt accagtggat cgtaccgttt 480
gaccgcatce gtgacggtgt tcacgctatg gttgctcagt ctgttcgtcg tactccgegt 540
tcttctatcg acccgcagygt taaaaacttc cagtgggotg acctgatccg tgcagttcag 600
gaaacccacg accgtggttt cgaagetccg ctgotgetgg acggtgacgg tctgetgget 660
gaaggtcegg gtttcaacgt tgttgttate aaagacggtg ttgttcgttc tccgggtogt 720
gcrgerctge cgggtatcac ccgtaaaacc gttctggaaa tcgetgaatc tctgggtcac 780
gaagctatcc tggcetgacat caccctggcet gaactgctgg acgcetgacga agttctgggr 840
tgcactaccyg gtggtggtgt ttggccgtte gtttctgttg acggtaacec gatctctgac 900
ggtgttccgg gtccggttac ccagtctatc atccgtegtt actgggaact gaacgttgaa 960
tctrcttcte tgotgaccee ggtacagtac 290
<210> 10
<211> 330
<212> PRT
<213> Artificial sequence
<220>
<223> variant of ATALlL7
<400> 10

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
Page 10



Pro

ser

val

65

ASD

Ile

val

Arg

Pro

145

ASp

Arg

Ala

Phe

225

Ala

ser

Leu

Glu

50

Thr

Asp

Pro

Ala

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

Ala
35

Ala

Tyr

Pro

Tyr

val

Ije

Pro

Leu

195

Lel

val

Leu

Gly

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

val

Pro

His
260

Gly

Ile

val

Glu

85

Thr

Giu

Ser

Met

Arg

Leu

va'l

Gly

Glu

Ala

Ser

Phe

70

Arg

GlIn

Leu

Thr

150

Gly

Ser

Ala

ASp

Ile

230

Ile

Ala

Ala

Tle

55

His

Leu

AsSp

Arg

Pro

135

Ala

val

Ile

val

Gly

Lys

Thr

Ile

Trp

40

Phe

val

Phe

Glu

Glu

120

Gly

val

His

Asp

Gln

200

ASp

ASp

Arg

Leu

25

Ile

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala
265

376247-035

Giu Gly Ala

Gln

AsSn

Ash

90

Lys

1le

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

Asp

Gly

Gly

75

Ala

Glu

val

Asp

Gln

155

val

val

His

Leu

val

235

val

Ile

Tyr

60

Asn

Glu

Ile

ser

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Page 11

Phe

45

Leu

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Asn

Arg

Glu

Ser

Glu

Leu

30

val

His

Phe

Met

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Itle

Ala
270

Pro

ser

Arg

Arg

95

Glu

Ile

His

Pro

vai

175

Glin

Phe

Pro

Gly

Ala

255

Glu

Pro

Asp

l.eu

80

Ile

L.eu

Thr

Arg

Phe

160

Arg

rp

Leu



Leu

Pro
290

Pro
305

ser

<210> 11
<211> 990
<212> DNA
<213>

<220>
<223>

<400> 11

Asp Ala Asp Glu val Leu Gl
275

Phe val Ser val Asp G

280

295

310

325

Artificial Sequence

variant of aATall7

atggctitct ctgectgacac ctctgaaatc

atcacctact
atcgaaggtg
ctgcactcty
gacgaccaca
acccaggacy
gcattagttt
accaaacatc
gaccgeatec
fcttctateg
gaaacccacg
gaaggtccgg
gctgetetge
gaagctatcc
tgcactaccyg

ggtgttccgg
tctrettctc

<210> 12
<211> 330
<212> PRT

ctgactacga
ctttegttcee
acgttaccta
tcgaacgtcet
aagttaaaga
ctgtttctat
grccgeaggt
gtgacggtgt
acccgcaggt
accgtggtrtt
gtrtcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccec

actggacccg
gcegtctgaa
caccgtttte
gttctctaac
aatcgctctg
cacccgtggt
ttacatgtac
tcacgctatg
taaaaacttc
cgaagctceyg
tgttgtratc
ccgtaaaacc
caccetgget
ttggecgttce
ccagtctatc

ggtacagtac

376247 -
y Cys Thr Thr Gly g1y Gly val Trp
85

Ser Ser Leu Leu Thr Pro val Gln Tyr

330

gtttacaccc
gctaacccege
gctegtratet
cacgtttgga
gctgaatcta
gaactggttyg
tactcttcta
gctgttocgt
gttgctcagg
cagtggggtyg
ctgctgctyg
aaagacgatg
gttctggaaa
gaactgctgg
gtttctgtty

atccgtcgtt

035

val Thr GIn Ser Ile ITe Arg Arg Tyr ;rp Glu Leu Asn val Glu
15

acgacaccgg
tggctggtyg
ctatcttecga
acggtaacgc
tgcgtatcat
ctaaaaccga
ccccaggtga
accagtggat
ctgttcgteyg
acctgatccg
acggtgacgg
ttgttegtte
tcgctgaatce
acgctgacga
acggtaaccc

actgggaact

Page 12

ly Asn Pro Ile Ser Asp Gly val Pro Gly
9 300

320

tctggactat
tgctgettag
ccagggttac
titecgtety
cccgoegetry
actgcegtgaa
acgtgacatc
cgraccgtrtt
tactccgegt
tgcagttecag
tctgcotgyct
tcecgggtegt
tctgggtcac
agttctgggt
gatctctgac

gaacgttgaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
800
960
950



<213>

<220>
<223>

<400>

artificial sequence

variant of ATAll7

12

Met Ala Phe

1

Gly

Pro

Ser

val

65

ASp

ITe

val

Arg

Pro

145

ASP

Arg

Gly

Ala

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Arg

Thr

Asp

Pro
210

ASp

Ala

35

Ala

Tyr

His

Pro

Tyr

val

Ile

Pro

Leu

195

Ley

Ser

TYP

20

Gly

Arg

Thr

Ile

Leu

100

Thr

ser

TYyr

ATy

Arg

ITe

Ley

Ala

5

Ile

Gly

Ile

val

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

Asp

Thr

Ala

Ser

Phe

70

Arg

Gin

Leu

Thr

Tyr

150

Gly

Ser

Ala

ASp

Thr

Tyr

Ala

Ile

55

His

Leuy

ASp

Arg

Pro

135

Ala

val

Ile

val

Gly
215

Ser

Ser

Trp

40

Phe

val

phe

Glu

Gly

120

Gly

val

His

Asp

Gin

200

Asp

Glu

ASp

25

Ite

ASp

Trp

Ser

val

105

Ala

Glu

Pro

Ala

Pro

185

Glu

Gly

376247-035

Itle

10

Tyr

Glu

Gin

Ash

Asn

90

Lys

t.eu

Arg

Tyr

Met

170

Gin

Thr

Leu

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

Asp

Glin

155

val

val

His

Leu

Tyr

Leu

Ala

Tyr

60

Asn

Glu

Ile

ser

Ile

140

Trp

Ala

Lys

Asp

Ala
220

Page 13

Thr

Asp

Phe

45

Leu

Ala

Ser

Ala

val

125

Thr

Ile

Gin

Asn

His

Pro

30

val

His

Phe

Met

Leu

110

Sear

LYyS

val

Ala

Phe

180

Gly

Asp

15

Ala

Pro

ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

rhe

Pro

Thr

Asn

Pro

Asp

Leu

80

Ile

Leu

Thr

Arg

Phe

160

Arg

Trp

Gly



376247-035

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 Gliu Ala ITe Leu Ala Asp Ile
260 265
Leu Asp Ala Asp Glu val Leu Gly Cys Thr Thr
275 280
Pro pPhe val ser val Asp Gly Ash Pro Ile Ser
290 295
Pro val Thr GIn Ser ITe Ile Arg Arg Tyr Trp
305 310 315
Ser Ser Ser Leu Leu Thr Pro val GIn Tyr
325 330
<210> 13
<211> 990
<212> DNA
<213> Artificial sequence
<220>
<223> Vvariant of ATA117
<400> 13
atggctttct ctgetgacac ctctgaaatc gtttacacec
atcacctact ctgaccacga actggacceg gcotaaccege
atcgaaggtg crttcgttcc gecgtcetgaa getcgtatct
ctgcactctyg acgctaccta caccgggttc cacgtttgga
gacgaccaca tcgaacgtct gttctctaac gctgaatcra
acccaggacg aagttaaaga aatcgctcty gaactggttyg
gcaatcgttt ctgtttctat cacccgtggt tactcttcta
accaaacatc gtccgecaggt ttacatgtac getgtteegt
gaccgcatcc gtgacggtgt tcacgctatg gttgotcagt
tcttctatcg acccgcaggt taaaaacttc cagtggggty
gaaacccacg accgtggtit cgaggctccg ctgetgetgg
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg
gctgctctge cgggtatcac ccgtaaaacc gttctggaaa

Arg ser Pro

Leu Glu TIle

Ala
270

Thr Leu

Gly Gly

Asp val

Glu Leu Asn

acgacaccgg
tggctggtyag
ctatcttcga
acggtaacge
tgcgtatcat
ctaaaaccga
ccccaggtga
accagtggat
ctgttegteg
acctgatccg
acggtgacgg
ttgttegttc

tcgetgaatc

Page 14

Gly Arg

240

Ala Glu

255

Glu Leu

val Trp
Gly

Pro

Glu
320

val

tctggactat
tgctgcttyg
ccagggttac
tttecgtety
cccgecgetyg
actgcgtgaa
acgtgacatc
cgtaccgttt
tactccgegt
tgcagttcag
tctgetgget
tcegggtegt

tctgggtcac

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



376247-035
gaagcratce tggetgacat caccctggcet gaactgetgg acgcotgacga agttctgggt 840

tgcactaccg gtggtggtgt ttggecgttc gtttctgttg acggtaaccc gatctctgac 900
ggtgttccgg gtccggttac ccagtctate atccgtegtt actgggaact gaacgttgaa 960
tcttcettete tgctgaccecc ggtacagtac 990
<210> 14

<211> 330

<212> PRT

<213> Artificial Seguence

<220>
<223> variant of ATA1l7

<400> 14

Met Ala phe Ser Ala Asp Thr Ser Glu Ile val Tyr Thr His Asp Thr
1

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 géu Ala Arg Tle ser %%e Phe Asp Gln Gly g%r Leu His Ser Asp

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 a0 95

I1e Pro Pro Leu Thr Gln Asp Glu val Lys Glu Ite 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 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 Phe
145 150 155 160

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

Page 15



Arg

Ala

Phe

225

Ala

ser

Leu

Pro

Pro

305

ser

Thr

ASp

Pro

210

Asn

Ala

Leu

Asp

Phe

280

val

ser

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

<220>
<223>

<400>

atggctttct ctgctgacac ctctgaaatc

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

ser

15
990
DNA

Arg

180

Ile

Leu

val

Pro

His

260

Asp

Ser

Gln

Leu

Sar

Arg

Leu

val

Gly

Glu

Glu

val

Ser

Leu
325

Ser

Ala

Asp

Ile

230

Ala

val

Asp

Ite

310

Thr

Ile

val

Gly

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Artificial Segquence

variant of ATA11l7

15

atcacctact

atcgaaggtg

ctgacttctyg

gacgaccaca

acccaggacg

gcaatcgttt

ctgaccacga
ctttcgtice
acgctaccta
tcgaacgtet
aagtraaaga

ctgtttctat

AsSp

Glin

200

ASp

Asp

Arg

Leu

Gly

Asn

Arg

val

actggaceccyg
gccgtctgaa
caccgggttc
grtctetaac
aatcgctctg

cacccgtggt

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Gln

376247-035
GIn val Lys

Thr

Leu

val

Thr

250

Asp

Thr

ITe

Tyr

Tyr
330

His

Leu

val

235

val

Ile

Thr

Ser

Trp
315

gtttacaccc

gctaaccege

gctcgtatct

cacgtttgga

gctgaatcta

gaactggttg

tactcttcta

Asp

Ala

220

Arg

Leu

Thr

Gly

300

Glu

Asn

Arg

205

Glu

Ser

Glu

Leu

Leu

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

ASn

acgacaccgg

tggctggtog
ctatcttega

acggtaacgc

tgcgtatcat

ctaaaaccga

cccecaggtga

Page 16

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

tectggactat
tgctgcttgy
ccagggttac
tticegtotg
ccogecgety
actgcgtgaa

acgtgacatc

Trp

Glu

Gly

Leu

Trp

Gly

Glu
320

60
120
180
240
300
360
420



376247-035

accaaacatc gtccgcaggt tracatgtac getgttccgt accagtggat

gaccgcatce gtgacggtgt tcacgctatg gttgetcagt ctgttegteg

tcttctatcg acccgeaggt taaaaactic cagtggggty acctgatccg

gaaacccacg accgtggttt cgaggctccg ctgctgetgg acggtgacgg

gaaggtccgg gttacaacgt tgttgttate aaagacggtg ttgttegtte

gctgetetyge cgggtatcac ccgtaaaace gttctggaaa tcgetgaatc

gaagctatcc tggcetgacat caccctgget gaactgetgg acgctgacga

tgctcaaccy gtggtggtgt ttggccgttc gttrctgrttg acggtaaccc

ggtgttccgg gtccggttac ccagtctatce atccgtcgtt actgggaact

tcttctictc tgctgaccee ggtacagtac

<210> 16

<211> 330

<212> PRT

<213»> Artificial Seguence

<220

<223> variant of ATA1L7

<400> 16

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

1 5 10 :

Gly Leu Asp Tyr Ile Thr Tyr Ser Asp His 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 Gln Gly Tyr Leu Thr
50 55 60

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

65 70 75

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

85 90

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

val Ala Lys Thr Glu Leu Arg Glu Ala ITe val Ser val ser

115 120 125

Page 17

cgtaccgttt
ttcteegegt
tgeatgygcag
rctgetggct
tcegggteogt
tctggyteac
agttctgggt
gatctctgac

gaacgttgaa

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

Thr

Asn

Pro

ASp

Leu

80

Ile

Leu

Thr

480
540
600
660
720
780
840
900
960
990



: 376247-035 )
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 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 Gln val Lys Asn Phe GIn Trp
180 185 190

Gly Asp Leu ITe 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 Leu Glu Ile Ala Glu
245 250 255

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

Leu 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 Pro Ile Ser Asp Gly val Pro Gly
290 295 300

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

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

<210> 17

<211> 990

<212> DNA

<213> Artificial sequence

<220>
<223> Vvariant of ATAL1l7

<400> 17
atggcttict ctgctgacac ctetgaaatc gtttacacce acgacaccgg tctggactat 60

Page 18



376247-035
atcacctact ctgaccacga actggacccg gctaacccge tggotggtgg tgcrgettgg 120
atcgaaggtg ctttegttcocc gocgictgaa getcgtatet ctatcttcga ccagggtrtac 180
ctgttctctg acgctaccta caccgggttc cacgtttgga acggtaacge tttccgtctg 240
gacgaccaca tcgaacgtct gttctctaac gcotgaatcta tgecgtatcat cecgecgety 300
acccaggacy aagtraaaga aatcgctctg gaactggttg ctaaaaccga actgcgtgaa 360
gcagtagttt ctgtttctat cacccgtggt tactctteta ccccatatga gegtgacatc 420
accaaacatc gtccgcaggt ttacatgtac getgttecgt accagtggat cgtaccgttt 480
gaccgcatcc gtgacggtgt tcacgctatg gttgotcagt ctgttcgteog tactcecgogt 540
tcttctateg acccgcaggt taaaaacttc cagtggggtg acctgatccg tgeaattcag 600
gaaacccacg accgtggrtt cgagetgecyg ctgetgcetgg acggtgacgg tctgetgget 660
gaaggtccgg gtracaacgt tgttgttatc aaagacggtg trgttegttc tccgggtogt 720
gctgcetetge cgggtatcac ccgtaaaacc gttctggaaa tcgctgaatc tetgggtcac 780
gaagctatcc tggctgacat caccctggct gaactgetgg acgctgacga agttctgggt 840
tgctcaaccg gtggtggtgt ttggecgtic gtttctgtty acggtaaccc gatctctgac 800
ggtgticcgg gtccggttac ccagtctatc atccgtcgtt actgggaact gaacgttgaa 960
tcttecttete tgctgaccce ggtacagtac 990
<210> 18
<231> 330
<212> PRT
<213> Artificial sequence
<220>
<223> Vvariant 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 Pro Ala Asn
20 25 30
Pro Leu Ala Gly Gly Ala Ala Trp I1e Glu Gly Ala Phe val Pro Pro
35 40 45
Ser Glu Ala Arg Ile Ser Ile phe Asp GIn Gly Tyr Leu Phe Ser Asp
50 33 60
Ala Thr Tyr Thr Gly Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
65 70 75 80

Page 19



AsSp

Ile

val

Arg

Pro

145

Asp

Arg

Leu

Tyr

225

Ala

Ser

Leu

Pro

Pro

305

Ser

Asp

Pro

Ala

Gly

Gln

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

Asp

Phe

290

val

Ser

His

Pro

Tyr

val

ITe

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Ser

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

l.eu

val

Pro

His

260

Asp

Ser

Gln

Leu

Glu

85

Thr

Glu

Ser

MetT

Asp

Ser

Arg

Leu

val

Gly

Glu

Glu

val

ser

Leu
325

Arg

GIn

Leu

Thr

Tyr

150

Gly

Ser

Ala

ASp

ITe

230

Ile

Ala

val

ASp

Tle

310

Thr

ifeu

ASD

Arg

Pro

135

Ala

val

Ile

Ile

LYS

Thr

ITe

Leu

Pro

Phe

GTu

Glu

120

Tyr

val

His

Asp

Gin

200

Asp

ASD

Arg

lLeu

Gly

280

Asn

Arg

val

val

165

Ala

Glu

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Gin

376247-035
Ser Asn Ala Glu

90

Lys

val

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

ASp

ser

Ile

Tyr

Tyr
330

Glu

val

AsSp

Gln

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Ile

Ser

Ile

140

Trp

Ala

Lys

ASp

Ala
220

Arg

Leu

Thr

Gly

AsSp

300

Glu

page 20

Ser

Ala

val

125

Thr

Ile

GlIn

Ash

205

Glu

Ser

Glu

Leu

Gly

Gly

Leu

Met

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

Arg

95

Glu

Ile

His

Pro

val

175

Gin

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Ile

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

240

Glu

Leu

Tep

Gly

Glu
320



<210> 19

<211> 990
<212> DNA
<213>

<220>
<223>

<400> 19
atggcrtrct

atcacctact
atcgaaggtg
ctgacctctg
gacgaccaca
acccaggacg
gcagtagttt
accaaacatc
gaccgeatcc
tcttctatcg
gaaacccacg
gaaggtccgg
gctgetetge
gaagctatcc
tgctcaaccy

ggtgttcecgg
tertcticte

<210> 20

<211> 330
<212> PRT
<213>

<220>
<223>

<400> 20

1

ctgctgacac
ctgaccacga
ctttegttree
acgctaccta
tcgaacgtct
aagttaaaga
ctgtttctat
gtccgecaggt
gtgacggtgt
acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggcrgacat
gtggtggtgt
gtceggttac

tgctgacccec

Artificial Seguence

variant of ATALL7

ctctgaaatc
actggacccg
gcegtctgaa
caccgggttc
gttctctaac
aatcgctctg
caccegtggt
ttacatgtac
tcacgctaty
taaaaacttc
cgagctgeeg
tgttgttate
ccgtaaaacc
caccctggct
ttggcegtte
ccagtctatc

ggtacagtac

Artificial Ssequence

variant of ATAll7

376247 -

gtttacaccc
gctaaccege
gctegtatct
cacgtttgga
gctgaatcta
gaactggttg
tactcticta
gctgriccgt
gttgctcagt
cagtgggytg
ctgctgctgg
daagacggtg
gttctggaaa
gaactgctgg
gtttctgttg

atccgtogtyt

035

acgacaccgg
tggctggtyg
ctatcttcga
acggtaacgc
tgcgtatcat
ctaaaaccga
cceecatatac
accagtggat
ctgttcgteg
acctgatccg
acggtgacgg
rTtgttegttc
tcgctgaatce
acgctgatga
acggtaaccc

actgggaact

tctggactat
tgctgettgg
ccagggttac
tttcegtety
ccecgeegetg
actgegtgaa
tcgtgacate
cgtaccgttt
tactccgegt
tycaattcag
tectgetgget
tccgggtegt
tctgggtcac
agttctygggt
gatctctgac

gaacgttgaa

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

15

Gly Leu Asp Tyr Ile Thr Tyr Ser gsp His Glu Leu Asp Pro Ala Asn
20 3

30

Page 21

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



Pro

Ser

Ala

63

Asp

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

ser

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

Gln

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

Asp

Ala

35

Ala

Tyr

His

Pro

Lys

115

Tyr

val

Ile

Pro

Leu

185

Ley

val

Leu

Gly

Ala
275

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Tle

Leu

val

Pro

His

260

Asp

Gly

Ile

Gly

Glu

85

Thr

Glu

ser

Met

ASp

ser

Arg

Leu

val

Glu

Ala

Ser

Phe

70

Arg

Gin

Leu

Thr

Tyr

150

Gly

Ser

Ala

ASp

Ile

230

Ile

Ala

val

Ala

1le

535

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

LysS

Thr

Ile

Leu

Trp

40

Phe

val

Phe

Glu

Glu

120

Tyr

val

His

Asp

GIn

200

Asp

AsSp

Arg

l.eu

Gly

Ile

Asp

Trp

ser

val

105

Ala

Thr

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

376247~035
Glu Gly Ala

GIn

Asn

Asn

20

Lys

val

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

Asp

Gly

Gly

75

Ala

Glu

val

Asp

GlIn

155

val

val

His

Leu

val

235

val

Ile

Tyr

60

Asn

Glu

Ile

Ser

Tle

140

Trp

Ala

LYS

Asp

Ala

220

Arg

l.ey

Thr

Ser Thr Gly

Page 22

Phe

45

Leu

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Asn

Ser

Glu

Leu

Gly

val

Thr

Phe

Met

l.eu

110

Ser

Lys

val

Ser

Phe

190

Gly

Pro

Ile

Ala

270

Gly

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Glin

Phe

Pro

Gly

Ala

255

Glu

val

Pro

Asp

Leu

80

Ile

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

240

Glu

Leu

Trp



376247-035

Pro Phe val Ser val Asp Gly Asn Pro Ile Ser Agg Gly val Pro Gly
3

290

305

295

310

Pro val Thr GlIn Ser Ile Ile Arg Arg Tyr g;g Glu Leu Asn val Glu

Ser Ser Ser Leu teu Thr Pro val GlIn Tyr

<210
<211>
<212>
<213>

<220>
<223>

<400>

atggcetttet ctgctgacac ctctgaaatc
atcacctact ctgaccacga actggacccyg
atcgaaggtg ctttcgttcc gccgtctgaa
ctgacctctyg acgctaccta caccgggttc
gacgaccaca tcgaacgtct gtictctaac
acccaggacg aagttaaaga aatcgctctg
gcaatcgttt ctgtttctat cacccgtggt
accaaacatc gtccgcaggt ttacatgtac
gaccgcatcce gtgacggtgt tcacgctatg
tcttctatey acccgcaggt taaaaacttc
gaaacccacg accgtggttt cgagctgccg
gaaggtccgg gtttcaacgt tgtrgttatc
gctgctctyge cgggtatcac ccgtaaaacc
gaagctatcc tggetgacat caccctgget
tgctcaaccy gtggtggtgt ttggeccgtic
ggtgrtccgg gtccggttac ccagtctate

tcttcttete tgctgaccec ggtacagrac

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

<220>

325
21
990
DNA
Artificial Seguence

variant of ATAl1l7
21

22

330

PRT

Artificial seguence

330

gtttacaccc acgacaccgg
gctaacccge tggctggtag
gctcgtatet ctatcttega
cacgrttgga acggtaacgc
gctgaatcta tgegtatcat
gaactggttg ctaaaaccga
tactcttcta ccccatatat
gctgttcecgt accagtggat
gttgctcagt ctgttegteg
cagtgggytg acctgatccg
ctgctgctgg acggtgacgg
aaagacggtg ttgttcgtte
gttctggaaa tcgctgaatc
gaactgctgg acgctgacga
gtrtctgttg acgygtaacce

atccgtegtt actgggaact

Page 23

320

tctggactat
tgctgettgg
ccagggttac
tttecgtetyg
cccgecgetg
actgcgtgaa
tcygtgacatc
cgtaccgrtt
tactccgegt
tgcaattcag
tctgetgget
tccgggtegt
tctgggtcac
agttctgggt
gatctctgac

gaacgttgaa

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



<223>
<400>

Met Ala Phe Ser Ala
1

Gly

Pro

Ser

Ala

65

Asp

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe
225

Leu

Leu

Glu

50

Th

Asp

Pro

Ala

Arg

Thr

ASp

Pro

210

Asn

ASpP

Ala

35

Ala

Tyr

His

Pro

Lys

Tyr

val

Ile

Pro

Leu

195

Leu

val

Tyr

20

Gly

Arg

Thr

Ile

Ley

100

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

val

5

Ile

Gly

Ie

Gly

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

variant of ATAll7
22

Asp Thr

Thr Tyr

Ala Ala

Ser Ile

55

Phe His
70

Arg Leu
Gln Asp
Leu Arg
Thr Pro

135

Tyr Ala

150

Gly val

Ser Ile

Ala Ile

Asp Gly

Ile Lys
230

Ser

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Tyr

val

His

Asp

Gln

200

Asp

AsSp

Glu

Asp

25

1le

Asp

Trp

Ser

val

105

Ata

Ile

Pro

Ala

Pro

185

Glu

Gly

Gly

376247-035

ITe val

10

His Glu

Glu Gly

Gln Gly

Asn Gly

75

Asn Ala

90

Lys Glu

Ite val

Arg Asp

Tyr Glin

155

Met val
170

Gin val

Thr His

Leu teu

val

val
235

Tyr

l.eu

Ala

Tyr

60

Asn

Glu

Ile

Ser

Ile

140

Trp

Ala

Lys

ASp

Ala

220

Arg

Page 24

Thr

ASp

Phe

45

Leu

Ala

Ser

Ala

val

125

Thr

Ile

GlIn

Asn

Arg

205

Glu

ser

His

Pro

30

val

Thr

Phe

Met

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

AsSp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gin

Phe

Pro

Gly

Thr

AsSn

Pro

ASp

Leu

80

ITe

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly



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>

23
990
DNA

23

Pro

His
260

Asp Glu

val

Ser

GIn ser

Ile
Ala Ile
val
Asp Gly

5

Ile

Thr

Arg

L.ey

Leu

Ite Arg

310

Leu Leu

325

Thr

Pro val

Artificial Sequence

variant of ATAll7

atggcttict ctgctgacac ctctgaaatc

atcacctact
atcgaaggtg
ctgacctetg
gacgaccaca
acccaggacg
gcaatcgttt
accaaacate
gaccgcatcce
tcttctatceg
gaaacccacg
gaaggtccgg
gctgetetge
gaagctatcc

tgctcaaccg

ctgaccacga
ctrtcgttec
acgctaccta
tcgaacgtct
aagttaaaga
ctgtrtctat
gtccgeaggt
gtgacggtgt
accecgeaggt
accgtggrtt
gttacaacgt
cgggtatcac

tggctgacat
gtggtggtgt

actggacccg
geegtctgaa
caccgyggttce
gttctctaac
aatcgctctg
cacccgtggt
ttacatgtac
tcacgetatg
taaaaacttc
cgagcetgeceg
tgttgttatc
ccgtaaaacc
caccctgget

ttggecegttc

Ala Asp
265

Cys Ser

Pro Ile

376247-
Lys Thr val Leu

250

ITe

Thr

Ser

Arg Tyr Trp

315

Gln Tyr

330

gtttacaccc
gctaaccege
gctecgtatct
cacgtttgga
gctgaatcta
gaactggttg
tactcitcta
getgtteegt
gttgctecagt
cagrggggtg
ctgctgetgy
aaagacggtg
gttctggaaa
gaactgctgg

gtttctgtty

035

Glu Ile

Ala
270

Thr Leu

Gly Gly Gly
285

Gly val

Leu Ashn

acgacaccgg
tggctggtgg
ctatcttega
acggtaacgc
tgcgtatcat
ctaaaaccga
ccccatatac
accagtggat
ctgttcgteg
acctgatccg
acggtgacgg
ttgttegrtc
tcgcetgaate
acgctgacga

acggtaaccce

Page 25

Ala clu
255

Glu Leu

val Trp

Pro Gly

val Glu
320

tctggactat
tgctgettgy
ccagggttac
ttteegtctg
CCegeegety
actgcgtgaa
tcgtgacatc
cgtaccgttt
tactccgegt
tgcaattcag
tctgctgget
tcecgggtegt
tctgggtcac
agttctgggr

gatctctgac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
9500



ggtgttcegg gtccggttac ccagtctatc atccgtcogtt actgggaact gaacgttgaa

tcttcttcte tgctgacccc ggtacagtac

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

<220>
<Z223>

<400>
Met Ala
1

Gly Leu
Pro Leu
ser Glu

50

Ala Thr
65

AsSp Asp
Ile Pro
val Ala
Arg Gly
Pro Gln
145

Asp Arg

Arg Thr

24
330
PRT

Artificial Seguence

variant of ATA11l7

24
Phe

Asp

Ala

35

Ala

Tyr

His

Pro

LyS

115

Tyr

val

Ile

Pro

Ser Ala Asp Thr

Tyr

20

Gly

Arg

Thr

Ile

Ley

100

Thr

Ser

Tyr

Arg

Arg

5

Ile

Gly

Ile

Gly

Glu

85

Thr

Glu

Ser

Met

Asp

Ser

Thr

Ala

Ser

phe

70

Arg

Gin

Leu

Thr

Tyr

150

Gly

ser

Tyr

Ala

Ile

55

His

Leu

AsSp

Arg

Pro

135

Ala

val

Ile

Ser

Ser

Trp

40

Phe

va'l

Phe

Glu

Ghu

120

Tyr

val

His

Asp

ASp
25

‘Ile

ASpP

Trp

ser

val

105

Ala

Thr

Pro

Ala

Pro
185

376247-035

Ile

10

His

Glu

Gin

Asn

ASN

9G

Lys

Ile

Arg

Tyr

Met
i70

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

Asp

Tyr

Ley

Ala

Tyr

60

Asn

Glu

Ile

Ser

Ile

140

Trp

Ala

Gln val Lys

Page 26

Thr

Asp

Phe

45

Leuy

Ala

Ser

Ala

val

125

Thr

Ile

Glin

ASh

His

pro

30

val

Thr

Phe

Met

Leu

110

Ser

LysS

val

Ser

pPhe
130

Asp

15

Ala

Pro

ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gin

Thr

Asn

Pro

Asp

Leu

80

Ile

Leu

Thr

Arg

Phe

160

Arg

Trp

960
990



Gly

Leu

Tyr

Ala

Ser

Leu

Pro

Pro

305

Ser

AsSp

Pro

210

Asn

Ala

Leu

ASp

Phe

290

val

ser

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

<220>
<223>

<4G0>
atggctttct

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

ser

25
990
DNA

Ile

Leu

val

Pro

His

260

Asp

Ser

Glin

Leu

Arg

Leu

val

Gly

Glu

Glu

val

Ser

Leu
325

Ala

ASD

Ile

230

Ile

Ala

val

AsSp

Ile

310

Thr

Ite

Lys

Thr

Ile

Leu

Pro

Artificial Seguence

variant of ATAllL7

25

atcacctact

atcgaaggtg

ctgcactctg

gacgaccaca

acccaggacyg

gcagtagttt

accaaacatc

gaccgcatce

ctgaccacga
ctttegtece
acgctaccta
tcgaacgtet
aagttaaaga
ctgtttctat
gtccgcaggt
gtgacggtyt

Gln

200

ASp

Asp

Arg

Leu

Gly

Asn

Arg

val

ctgctgacac ctctgaaatc
actggacccyg
gcecgtctgaa
caccgggrtce
gttctctaac
aatcgetctg
cacccgtggt
ttacatgtrac

tcacgctatg

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Gln

gtttacaccc
gctaacccge
gctcgtatct
cacgtttgga
gctgaatcta
gaactggttg
tactcttcta
gctgttecgt

gttgctcagg

376247-035

Thr His Asp

Leu Leu Ala
220

val val Arg
235

Thr val Leu
250

Asp Ile Thr

Ser Thr Gly

Ile Ser Asp
300

Tyr Trp Glu
315

TYyr
330

Page 27

Ser

Glu

lLeu

Leu

Gly

Gly

Pro

Ile

Ala

270

Gly

val

ASn

acgacaccgg
tggctggtgy
ctatcttcga
acggtaacgc
tgcgtatcat
ctaaaaccga
ccccatatat
accagtggat

ccgttegteg

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

tctggactat
tgctgettyg
ccagggttac
tttecegtotg
ccegecgety
actgcgtgaa
tegtgacatce
cgtaccgttt

tactcegegr

Glu

Gly

Leu

Trp

Gly

Glu
320

60
120
180
240
300
360
420
48Q
540



tcttetateg

gaaacccacy

gaaggtccgg
gctgctctge

gaagctatcce

tgcactaccyg

ggtgttccagg
tctecticte

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

<220>
<223>

<400>

1

Gly

Pro

Ser

Ala

65

Asp

Ife

val

Arg

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

26
330
PRT

acccgecaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccce

Artificial Sequence

Variant of ATAll7

26

Asp
Ala
35

Ala
Tyr
His
Pro

Lys

Tyr

Tyr
20

Gly
Arg
Thr
Ile
l.eu
100

Thr

Ser

Met Ala Phe Ser Ala
5

ITe

Gly

Ile

Gly

Glu

85

Thr

Glu

Ser

Asp Thr Ser

Thr Tyr Ser

Ala Ala Trp

40

Ser Phe

Phe val

70

Arg Leu Phe

GIn Asp Glu

Glu
120

Leu Arg

Thr Pro

135

Tyr

taaaaacttc
cgagctgecyg
tgttgttgtc
ccgtaaaacc
caccctgget
ttggeegrtc
ccagtctatc

ggtacagtac

376247-035

cagtggggtg acctgatccg

ctgctgctygg acggtgacgg

aaagacggtg
gttctggaaa
gaactgctgg
gtttctgtty

atccgtegrt

Glu

ASp

25

Ile

ASp

Trp

ser

val

105

Ala

Ile

ITe val

10

Tyr

His Glu Leu

Glu Gly Ala

Gln Gly Tyr

60

Gly
75

Asn Asn

Asn Ala Glu

90

Lys Glu Ile

val val Ser

Arg Asp Ile
140

Page 28

Thr

ASp

Phe

45

Leu

Ala

Ser

Ala

val

125

Thr

ttgttegtte
tcgetgaatce
acgctgacga
acggtaaccc

actgggaact

His

Pro

30

val

His

Phe

Met

Leu

110

Ser

Lys

tgcaattcag
tctgetggct
tcegggtegt
tctgggtecac
agttctgggt
gatctctgac

gaacgttgaa

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Thr

Asn

Pro

ASp

Leu

80

ITe

Leu

Thr

Arg

600
660
720
780
840
900
960
990



376247-035
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 Ala 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 GIn Glu Thr His Asp Arg Gly pPhe 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 val 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 é?a Asp Glu val Leu G%y Cys Thr Thr Gly Gly Gly val Trp
75 P

o
N
o9
51

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 Gln Tyr
325 330

<210> 27

<211> 990

<212> DNA

<213> Artificial Sequence

<220>
<223> variant of ATAll7

<400> 27
atggctttct ctgctgacac ctctgaaatc gtttacacce acgacaccgg tctggactat 60

atcacctact ctgaccacga actggacccg gctaacccge tggetggtgg tgotgoitag 120

atcgaaggtg ctttcgttce gecgtetgaa getcgtatct ctatcttcga ccagggttac 180
Page 29



ctgacctctg
gacgaccaca
acccaggacy
gcacatgttt
accaaacatc
gaccgcatcc
tcttctatcg
gaaacccacg
gaaggtccgy
gctgetetge
gaagctatcc
tgctcaaccg

ggtgttccgg
tcttcttcte

<Z210>
<211>
<212>
<Z213>

<220>
<223>

<400>

28
330
PRT

28
Met Ala Phe
1

Gly

Leu Asp

Ala
35

Pro Leu

Gly Ala

50

Ser

Ala Thr

65

Tyr

Asp Asp His

acgctaccta
tcgaacgtct
aagttaaaga
ctgtttctat
gtccgeaggt
gtgacggtgt
acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgacccc

Ala As
5

Ser

Tyr Ile Th

20

Gly Gly Al

Arg Ile Se

Thr Gly Ph

70

Ile Glu Ar
85

caccgggttc
gttctctaac
aatcgctcty
caccecgtggt
ttacatgtac
tcacgetatg
taaaaacttc
cgagctgeceg
tgttgttatc
ccgtaaaacc
caccctggct
ttggcegttc
ccagtctatc

ggtacagtac

Artificial sequence

variant of ATAll7

p Thr Ser

r Tyr Ser

a Ala Trp

40

r Ile pPhe

55

e His val

g Leu Phe

376247~

cacgttrrgga
gctgaatcta
gaactggttyg
tactctteta
gctgttcegt
gttgctcagt
cagtggggtg
ctgctgetyg
aaagacggtg
gttctggaaa
gaactgetgy
gtrrctgttg

atccgregtt

rte val

10

Glu

Asp His Glu

25

Ile Glu Gly

Asp GIn Gly

Trp Asn Gly

75

Ser Asn Ala

90

035

acggtaacgc
tgcgtatcat
ctaaaaccga
ccccatatat
accagtggat
ctgttegteg
acctgatccg
acggtgacgg
ttgttogttc
tcgctgaate
acgctgacga
acggtaaccc

actgggaact

Tyr Thr His

Leu Pro

30

ASp

Phe val

45

Ala

Tyr Leu Thr

60

Ash Ala phe

Glu sSer Mmet

rPage 30

ttteecgtctg
cccgecgetg
actgegtgaa
tcgtgacate
cgtaccgttt
tactccgegt
tycaattcag
tctgetggct
tcegggtegt
tctgggtcac
agttctgggt
gatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro
ser

Asp

L.eu
80

Arg

Arg Ile

95

240
3060
360
420
480
540
600
660
720
780
840
900
960
990



Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

Ser

Leu

Pro

Pro

305

Ser

Pro

Ala

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

Asp

Phe

290

val

sSer

<210>
<211>

Pro

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Ser

29
990

Leu

100

Thr

Ser

Tyr

Arg

Arg

180

Ile

Leu

val

Pro

His

260

Asp

Ser

GIn

Leu

Thr

Glu

ser

Met

Arg

Leu

val

Gly

Glu

Glu

val

Ser

Leu
325

Gln

Leu

Thr

Tyr

Gly

Ser

Ala

Asp

Ile

230

Ile

Ala

val

AsSp

ITe

310

Thr

Asp

Arg

Pro

135

Ala

val

ITe

ITe

Gly

Lys

Thr

Ile

Leu

Pro

Glu

Glu

120

Tyr

val

His

Asp

Gln

200

ASp

Asp

Arg

Leuy

Gly

Asn

Arg

val

val

105

Ala

Ile

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Gln

376247-035
Lys Glu Ile

His

Arg

Tyr

Met

170

GIn

Thr

Leu

val

Thr

250

ASp

Ser

ITe

Tyr

Tyr
330

val

ASp

Gln

155

val

val

His

Leu

val

235

val

Iie

Thr

Ser

Ser

Ile

140

Trp

Ala

Lys

ASD

Ala

220

Arg

Leu

Thr

Gly

Asp

300

Glu

Page 31

Ala

val

125

Thr

Ile

Gln

Asn

Ser

Glu

Leu

Gly

Gly

lLeu

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ata

270

val

Asn

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

val

Pro

val

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

Glu

Leu

Trp

Gly

Glu
320



376247-035

<212> DNA

<213> Artificial sequence

<220>

<223> variant of ATAL11l7

<400> 29

atggcttict ctgetgacac ctctgaaatc gtttacaccc acgacaccgg tctggactat 60
atcacctact ctgaccacga actggacccg getaacccge tggcetggtgg tgetgcttgy 120
atcgaaggtyg ctttegttcc goccgtctgaa getcgtatet ctatcticga ccagggttac 180
ctgacclictg acgctaccta caccacgttc cacgtttgga acggtaacge titeegtetg 240
gacgaccaca tcgaacgtct gttctctaac getgaatcta tgegtatcat cccgecgetg 300
acccaggacg aagttaaaga aatcgetctg gaactggttg ctaaaaccga actgegtgaa 360
gcaatcgttt ctgtttctat cacccgtggt tactcttcta ccccatatat tcgtgacatce 420
accaaacatc gtccgcaggt ttacatgtac gctgttccgt accagtggat cgtaccgttt 480
gaccgcatce gtgacggtgt tcacgctatg gttgctcagt ctgttcgtcg tacrccgegt 540
tcttctateg acccgeaggt taaaaacttc cagtgggyty acctgatccg tgcaaticag 600
gaaacccacg accgtggttt cgagctgcecg ctgctgetgg acggtgacgg tetgotgget 660
gaaggtccgg gtticaacgt tgttgttatce aaagacggtg ttgttcgttc tccgggtegt 720
gctgctctgce cgggtatcac ccgtaaaacc gttctggaaa tcgctgaatc tctgggtcac 780
gaagctatcc tggctgacat caccctgget gaactgetgg acgctgacga agttctgggt 840
tgctcaaccg gtggtggtgt ttggccgttc gtttotgttg acggtaacce gatcictgac 800
ggtgttccgyg gtccggttac ccagtctate atcegtegtt actgggaact gaacgttgaa 960
tcttcttete tgoctgacccce ggtacagtac 990
<210> 30

<211> 330

<212> PRT

<213> Artvificial Sequence

<220>

<223> variant of Atall?7

<400> 30

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

Fro Lteu Ala Gly Gly Ala Ala Trp ITe Glu Gly Ala Phe val Pro Pro
35 40 45

Page 32



Ser

Ala

65

Asp

Ile

val

Arg

Pro

145

Asp

Arg

Leu

Phe

225

Ala

Ser

Leu

Pro

Glu

50

Thr

ASD

Pro

Ala

Gly

Glin

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

Asp

Phe
290

Ala

Tyr

His

Pro

Tyr

val

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Arg

Thr

Ite

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

val

Pro

His

260

AsSD

Ser

ITe

Thr

Glu

85

Thr

Glu

sSer

Met

Arg

Leu

val

Glu

val

ser

Phe

70

Arg

GlIn

Leuy

Thr

Tyr

150

Gly

Ser

Ala

ASp

Ile

230

Ile

Ala

val

Asp

Ile

55

His

Leu

AsSp

Arg

Pro

135

Ala

val

Ile

Ile

Lys

Thr

Iie

Leu

Phe

val

Phe

Glu

Glu

120

Tyr

val

His

Asp

Gln

200

ASp

ASp

Arg

Leu

Gly

Asn

ASD

Trp

Ser

val

105

Ala

Ile

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

376247035

Gin Gly Tyr
60

AsN

Asnh

90

Lys

Ile

Arg

Tyr

Met

170

Gln

Thr

L.eu

val

Thr

250

Asp

Ser

Ile

Gly

75

Ala

Glu

val

Asp

GlIn

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

ASp
300

Page 33

Leu

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Asn

Arg

Glu

sSer

Glu

lLeu

Gly

Gly

Thr

Phe

Met

Ley

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

ITe

Ala

270

Gly

val

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

AsSp

Leu

80

Ile

l.eu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Leu

Trp

Gly



pro val Thr G1n Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
315

305 310

376247-

Ser Ser Ser Leu Leu Thr Pro val Gin Tyr

325

<210> 31
<211> 990
<212> DNA
<Z213> Artificial

<220>
<223>

<400> 31
atggctttct ctgctgacac ctctgaaatc

Sequence

variant of ATALll7

atcacctact ctgaccacga actggacccg

atcgaaggtg ctttcgttec gccgtctgaa

ctgacctctg acgctaccta cacctgtttc

gacgaccaca tcgaacgtct gttctetaac

acccaggacg aagttaaaga aatcgetctg

gcaatcgttt ctgtttctat cacccgtggt

accaaacatc gtccgcaggt ttacatgtac

gaccgcatcc gtgacggtgt tcacgetatg

tettctatcg acccgcaggt taaaaactic

gaaacccacg accgtggttt cgagctgecg

gtttcaacgt tgttgttatc

gaaggtccgg

gctgctctge cgggtatcac ccgtaaaacc

gaagctatcc tggetgacat caccctgget

tgctcaaccg grggtggtgt

gtccggttac

ttggeegttc

ggtgttcecgg ccagtctatce

tcttcttete tgctgacccc ggtacagrac

<210> 32

<211> 330

<212> PRT

<213> Artificial Sequence

<220>
<223>

<400> 32

variant of ATA117

330

gtttacaccc
gctaacecge
gctcgtatet
cacgtttgga
gctgaatcta
gaactyggtig
tactcttcta
gctgtteegt
gttgcteagt
cagtggogty
ctgetgetgg
aaagacggtg
gttctggaaa
gaactgctgg
gtttctgttg

atccgtcgte

035

acgacaccqgy
tggctgatyg
ctatcttcga
acggtaacge
tgcgratcat
Ctaaaaccga
ceecatatat
accagtggat
ctgttegtcg
acctgatecy
acggtgacgg
ttgttegrte
tcgctgaatce
acgetgacga
acggtaacce

actgggaact

Page 34

320

tctggactat
tgetgettgg
ccagggtrac
tttccgtetg
ccegecgetg
actgcgtgaa
tcgtgacatc
cgtaccgttt
tactcegegt
tgcaattcag
tctgetggct
tcegggtegt
tctgggtcac
agttctgggt
gatctctgac

gaacgttgaa

60
120
180
2490
300
360
420
480
540
600
660
720
780
840
900
960
990



Met

Gly

Pro

Ser

Ala

65

Asp

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

Ala

Leu

Leu

Glu

50

Thr

ASD

Pro

Ala

Arg

Thr

ASp

Pro

210

Asn

Ala

Phe

ASD

Ala

35

Ala

Tyr

His

Pro

Lys

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Ser

Tyr

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

TYyr

Arg

L.eu

val

Pro

Ala

Ile

Gly

Ile

Cys

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

va'l

Gly

Asp

Thr

Ala

Ser

phe

70

Arg

Glin

Leuy

Thr

Tyr

150

Gly

Ser

Ala

ASD

Ile

230

Ile

Thr

Tyr

Ala

Ile

55

Ley

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Gly

LYS

Thr

Ser

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Tyr

val

His

Asp

Glin

200

ASp

ASp

Arg

Glu

Asp

25

Ile

ASD

Trp

ser

val

105

Ala

Ile

Pro

Ala

Pro

185

Glu

Giy

Gly

Lys

376247-035
Ile val Tyr

10

His

Glu

Gin

Asn

ASn

90

Lys

Ile

Arg

Tyr

Met

170

Gin

Thr

Leu

va'l

Thr
250

Glu

Gly

Gly

Gly

75

Ala

Glu

val

Asp

Glin

155

val

val

His

Leu

val

235

val

Leu

Ala

Tyr

60

Asn

Glu

Ile

Ser

Ile

140

Trp

Ala

Lys

ASD

Ala

220

Arg

Leu

Page 35

Thr

ASD

Phe

45

Leu

Ala

ser

Ala

val

125

Thr

Ile

Gin

Asn

Ser

Glu

His

Pro

30

val

Thr

rhe

Met

Leuy

110

ser

Lys

val

Ser

Phe

120

Gly

Gly

Pro

Ile

ASD

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gin

Phe

Pro

Gly

Ala
255

Thr

Asn

Pro

ASp

ey

80

Ile

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly



Ser Leu Gly

lLeu Asp Ala
275

Pro Phe val
290

Pro val Thr
305

Ser Ser Ser

<210> 33

<211> 990
<212> DNA
<213>

<220>
<223>

<400> 33

atggctttct ctgctgacac ctctgaaatc

atcacctact
atcgaaggtg
ctgacctcty
gacgaccaca
acccaggacy
gcaatcgrtt
accaaacatc
gaccgeatce
tcttetateg
gaaacccacg
gaaggtccgy
getgetctge
gaagctatcc

tgctcaaccy

ggtgticcog

His

260

Asp

Ser

Glin

Leu

ctgaccacga
ctttegitce
acgctaccta
tcgaacgtct
aagttaaaga
ctgtttctat
gtccgcaggt
gtgacggigt
acecgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggetgacat
gtggtggtgt
gtccggttac

Glu ala

Giu val

val Asp

Ser Ile

310

Leu Thr
325

variant of ATall?

Ile

Leu

Gly

Ile

Pro

Artificial Seguence

actggacccg
gccgtctgaa
caccgettrtc
gttctctaac
aatcgetctg
cacccgtogt
ttacatgtac
tcacgctatg
taaaaacttc
cgagctgecy
tgttgttatce
ccgtaaaace
caccctgget
ttggcogtic

ccagtctatce

Leu Ala
265

Gly Cys
280
Asn Pro

Arg Arg

val GlIn

gtttacacce
gctaaccege
gctcgtatct
cacgtttgga
gctgaatcta
gaactggttyg
tactcttcta
gctgttccgt
gttgctcagt
cagtggggtg
ctgctgetog
aaagacggtg
gttctggaaa
gaactgctgg
gtttectgttg

atccgtcgtt

376247-035

Asp Ile Thr

Ley Ala Glu Leu

270

Ser Thr Gly Gly Gly val Trp
285

Ite Ser Asp
300

Tyr Trp Glu
315

Tyr
330

Page 36

acgacaccgg
tggctggtgg
ctatcttega
acggtaacgc
tgcgtatcat
ctaaaaccga
ccecatatat
accagtggat
ctgttcgteg
acctgatccg
acggtgacgg
ttgttcgttce
tcgetgaatce
acgctgacga
acggtaaccc

actgggaact

Gly val Pro Gly

Leu Asn val Glu

320

tctggactat
tgctgettgy
ccagggttac
tttecgtctg
ccecgeegetg
actgcgtgaa
tcgtgacate
cgtaccgttt
tactccgegt
tgcaattcag
tctgetgget
tcecgggtegt
tctgggtcac
agttctgogt
gatctctgac

gaacgttgaa

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



tcttettcte tgctgaccce ggtacagtac

<Z210>
<211>
<212>
<Z213>

<220>
<223>

<400>

34
330
PRT

Artificial Sequence

variant of ATAL117

34

Met Ala Phe

1

Gly

Pro

Ser

Ala

65

Asp

Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Leu

Glu

50

Thr

ASp

Pro

Ala

Gly

GlIn

Arg

Thr

Asp

AsSp

Ala

35

Ala

Tyr

His

Pro

LyS

115

Tyr

val

Ile

Pro

Leu
195

Ser Ala Asp Thr
5

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Ile

Gly

Ile

Ala

Glu

85

Thr

Glu

Ser

Met

Asp

Ser

Arg

Thr

Ala

Ser

Phe

70

Arg

Gln

Leu

Thr

Tyr

150

Gly

ser

Ala

TYr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Ser

Ser

wp

40

Phe

val

Phe

Glu

Glu

120

Tyr

val

His

Asp

Gin
200

Glu

ASD

25

Ile

Asp

Trp

ser

val

105

Ala

Ile

Pro

Ala

Pro

185

Glu

376247-035

Ile

10

His

Glu

Gln

AsSn

Asn

80

Lys

Ile

Arg

Tyr

Met

170

Glin

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

Asp

Gln

155

val

val

TYyr

Leu

Ala

Tyr

60

Asn

Glu

ITe

Ser

Ile

140

Trp

Ala

Lys

Thr His Asp

Page 37

Thr

Asp

Phe

45

Leu

Ala

Ser

Ala

val

125

Thr

Ile

Glin

Asn

His

Pro

30

val

Thr

Phe

Met

Lau

110

Ser

Lys

val

Ser

Phe

190

Gly

ASD

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Glin

rhe

Thr

Asn

Pro

Asp

Leu

80

Ite

Leu

Thr

Arg

Phe

160

Arg

Trp

990



376247-035

Leu 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 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 Ser Thr Gly Gly Gly
275 280 285
Pro Phe val Ser val Asp Gly Asn Pro 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
Ser Ser Ser Leu Leu Thr Pro val GIn Tyr
325 330
<210> 35
<211> 990
<Z212> DNA
<213> Artificial Sequence
<220>
<223> Vvariant of ATA11l7
<400> 35
atggctttct ctgctgacac cfctgaaatc gtttacaccce acgacaccgg
atcacctact ctgaccacga actggacccg gctaacccge tggetggtgg
atcgaaggtg cttrcgttce gecgtctgaa getcgtatct ctatcttega
tatacctctg acgctaccta caccgggtic cacgtttgga acggtaacge
gacgaccaca tcgaacgtct gttctctaac getgaatcta tgcgtatcat
acccaggacg aagttaaaga aatcgctctg gaactggttg ctaaaaccga
gcaatcgttt ctgtttctat caccegtggt tactettcta ccccatatat
accaaacatc gtccgecaggt ttacatgtac gctgttccgt accagiggat
gaccgcatcc gtgacggtgt tcacgcetatg gttgetcagt ctgttogteg
tcttctatcg acccgcaggt taaaaacttc cagtggggty acctgatccg

Page 38

Pro

Gly

Ala
255

Glu Leu

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctygettyg
ccagggttrac
tttcecgtctg
ceegeegetyg
actgcgtgaa
tcgtgacatc
cgtaccgtrtt
tactcegegt

tgcaattcag

60
120
180
240
300
360
420
480
540
600



gaaacccacg
gaaggtccgg
gctgetetge
gaagctatecc
tgcteaaccg

gagtgttccgg
TCrtctictc

<210> 36

<211> 330
<212> PRT
<213>

<220>
<223>

<400> 36

Met Ala Phe
1
Gly Leu Asp

Pro Leu Ala
35

Ser Glu Ala
50

Ala Thr Tyr
65

Asp Asp His
Ile Pro Pro
val Ala Lys

115

Arg Gly Tyr

pro GIn val
145

accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtceggttac

tgctgaccec

variant of ATAll7

Artificial sequence

Ser Ala asp Thr
5

TYr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

TYr

Ile

Gly

Ile

Gly

Glu

&5

Thr

Glu

Ser

Met

Thr

Ala

Ser

Phe

70

Arg

Gin

Leu

Thr

Tyr
150

Tyr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

cgagctgecg
tgttgttatc
ccgtaaaacc
caccctgget
ttggcegttce

ccagtctatc

ser

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

TYr

val

376247~

035

ctgctgcetgy acggtgacgyg

aaagacggtg

gttctyggaaa

gaactgctgg

gtttctgttg

atccgtegtt

ggtacagtac

Glu

Asp

25

Ile

Asp

Trp

Ser

val

105

Ala

Ile

Pro

ITe val
10

His Glu

Glu Gly

Gin Gly

Asn Gly

75
Asn Ala
90
Lys Glu
Ile val

Arg Asp

Tyr Gln
155

ttgttcgttc

tcgetgaatce

acgctgacga

acggtaaccc

actgggaact

Tyr

Leu

Ala

Tyr

60

Ash

Glu

Ile

Ser

Ile

140

Trp

Page 39

Thr

Asp

Phe

45

Tyr

Ala

ser

Ala

val

125

Thr

His

Pro

30

val

Thr

Phe

Met

Leu

116

ser

Lys

val

tctgetgget
tccgggtegt
tctgggtcac
agttectgggt
gatctctgac

gaacgttgaa

Asp

15

Ala

Pro

s5er

Arg

Arg

95

Glu

Ile

His

Pro

Thr

Asn

Pro

Asp

Leu

80

Ile

Leu

Thr

Arg

Phe
160

660
720
780
840
900
960
950



Asp

Arg

Gly

Leu

Phe

225

Ala

Ser

Leu

Pro

Pro

305

Ser

Arg

Thr

Asp

Pro

210

Ash

Ala

iLeu

ASp

Phe

290

val

Ser

<210
<211>
<212>
<213>

<220>
<223>

<400>
atggctttct ctgctgacac ctctgaaatc gtttacacce

Ile

Pro

Leu

195

Leu

val

[Leu

Gly

Ala

275

val

Thr

Ser

37
990
DNA

variant of ATA117

37

Arg

Arg

180

Ile

Leu

val

Pro

His

260

Asp

Ser

GlIn

fLeuy

Arg

Leu

val

Gly

Giu

Glu

val

ser

Leu
325

Gly

Ser

Ala

Asp

Ile

230

Ile

Ala

val

ASp

Ile

310

Thr

val

ITe

Tle

Gly

Lys

Thr

Ile

lL.eu

Gly

Ile

Pro

Artificial sequence

His

Asp

Gln

200

ASp

Asp

Arg

Leu

Gly

Ash

Arg

val

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Gln

376247-035

Met val Ala GlIn Ser val Arg

170

Gin

Thr

Leu

val

Thr

250

ASD

Ser

Ile

Tyr

Tyr
330

val

His

Leu

val

235

val

Ile

Thr

Ser

atcacctact ctgaccacga actggacccg gctaacccge

atcgaaggtg ctttcgttcc gecgtctgaa getcgtatct

ctgtattctg acgctaccta caccgggttc cacgtttgga

175

Lys Asn Phe GIn Trp
190

Asp Arg Gly Phe Glu
205

Ala GTu Gly Pro Gly
220

Arg Ser Pro Gly Arg

Leu Glu Ile ala Glu
255

Thr Leu Ala Glu Leu
270

Gly Gly Gly val Trp

Asp Gly val pro Gly
300

Glu teu Asn val Glu
320

acgacaccgg tctggactat
tggctggtgy tgctgettgg
ctatcttcga ccagggttac

acggtaacgc tticcgtctg

Page 40

60
120
180
240



gacgaccaca
acccaggacg
gcaategttt
accaaacatc
gaccgeatce
tcttctateg
gaaacccacg
gaaggtccygg
gctgectotge
gaagctatcc
tgctcaaceyg

ggtgtteccgg
tcttettcete

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

<220>
<223>

<400>

38
330
PRT

38
1
Gly

Leu Asp

Ala
35

Pro Leu

Glu Ala

50

Ser

Ala Thr

65

Tyr

AsSp ASP His

Ile Pro Pro

tcgaacgtct
aagttaaaga
ctgtttctat
gtccgeaggt
gtgacggtgt
acccgcaggrt
accgtggttt
gtttcaacgt
cgggtatcac
tggctyacatr
gtggtggtgt
gtccggttac

tgcrgacccec

Met Ala Phe Ser ?Ta Asp Thr

Tyr Ile

20

Gly Gly

Ile

Arg

Thr Gly

Thr

Ala

ser

Phe

gttctctaac
aatcgctetg
caccegtyggt
ttacatgtac
tcacgcetatg
taaaaactic
cgagctgcecg
tgttgttatc
ccgtaaaacc
caccctgget
ttggcegrtc
ccagtctatc

ggtacagtac

Artificial Sequence

variant of ATALl17

Ser

Tyr Ser

Ala Trp

40

Ile Phe

55

His val

70

Ile Gy

85

Leu Thr

100

Arg

Gin

Leu Phe

Asp Glu

376247~

gctgaatcta
gaactggtty
tactcticta
gcrgtteegt
gttgctcagr
cagtgggoty
ctgctgctgg
aaagacggtg
gttctggaaa
gaactgctgg
gtttctgttg

atccgtegtt

035
tgcgtatcat

ctaaaaccga
ccccatatat
accagtggat
ctgttegteg
accrgatccg
acggtgacgg
ttgttegttc
tcgctgaate
acgctgacga
acggtaaccc

actgggaact

ccecgecgetg
actgegtgaa
tecgtgacatce
cgtaccgttt
tactccgegt
tgcaattcag
tctgetgget
tccgggtegt
tctgggtcac
agttctgggt
gatcrctgac

gaacgttgaa

Glu

Asp

25

Ile

Asp

Trp

ser

val
105

Ile val

10

Tyr

His Glu Leu

Glu Gly Ala

GIn Gly Tyr

60

Asn Gly Asn

75

Asn Ala Glu

90

tys Glu Ile

Page 41

Thr

Asp

Phe

45

l.eu

Ala

Ser

Ala

His Asp Thr

15

Pro Ala

30

ASn

val Pro Pro

Tyr Ser Asp

Phe Arg Leu

80

Met Arg Ile

95

Leu Glu

110

Leu

300
360
420
480
540
600
660
720
780
840
900
960
990



val

Arg

Pro

145

Asp

Arg

Gly

teu

Phe

225

Ala

ser

Leu

Pro

Pro

305

Ser

Ala

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

ASD

Phe

290

vatl

ser

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

LYS

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Ser

39
990
DNA

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

val

Pro

His

260

AsSp

ser

Gin

Leu

Glu

Ser

Met

Arg

Leu

val

Gly

Glu

Glu

val

ser

Leu
325

Leu

Thr

Tyr

150

Gly

Ser

Ala

ASp

Ile

230

Ile

Ala

va'l

Asp

Ile

310

Thr

Arg

Pro

135

Ala

val

Ile

Ile

Lys

Thr

Ite

Leu

Pro

Artificial sequence

Glu

120

TVYr

val

His

Asp

Glin

200

ASp

Asp

Arg

Leu

Gly

Asn

Arg

val

Ala

Ile

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Gin

376247-035

17e val ser val

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

Asp

Ser

Ile

Tyr

Tyr
330

Asp

Gin

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Trp
315

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

300

Glu

page 42

125

Thr

Ile

Gln

Asn

Arg

Glu

Ser

Glu

Leu

Leu

Ser

Lys

val

ser

phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asnh

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

240

Glu

Leu

Trp

Gly

Glu
320



376247-035

<220>

<223> variant of ATAll7

<400> 39

atggctttct ctgctgacac ctctgaaatc gtttacacce acgacaccgg tctggactat 60
atcacctact ctgaccacga actggacccg gctaacccge tggetggtgg tgotgettag 120
atcgaaggtg ctttcgttcc gccgtctgaa getegtatct ctatcttcga ccagggttac 180
ctgacctctg acgetaccta caccgggtic cacgtttgga acggtaacgce tttccgtctyg 240
gacgaccaca tcgaacgtct gttctctaac getgaatcta tgecgtatcat cccgecgetg 300
acccaggacg aagttaaaga aatcgctctg gaactggttg ctaaaaccga actgcgtgaa 360
gcaatcgttt ctgtttctat cacccgtggt tactcticta ccccatttat tcgtgacatce 420
accaaacatc gtccgcaggt ttacatgtac gctgtteegt accagtggat cgtaccgrtt 480
gaccgcatcc gtgacggtgt tcacgctatg gttgctcagt ctgttcgtcg tactcegegt 340
tcrtctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtggttt cgagctgccg ctgetgcetgg acggtgacgg totgctgget 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgttc tccgggtcgt 720
gctgctctgo cgggtatcac ccgtaaaacce gttctggaaa tcgetgaatc tctgggtcac 780
gaagctatcc tggctgacat caccctggcet gaactgetgg acgetgacga agitotgggt 840
tgctcaaccg gtggtggtgt ctggcegttc gtttetgttg acggtaacce gatctctgac 300
ggtgttccgg gtccggttac ccagtctate atccgtegtt actgggaact gaacgttgaa 560
tcttettete tgctgaccoe ggtacagtac 990
<210> 40

<211> 330

<212> PRT

<213> Artificial sequence

<220>

<223> variant of ATA11Y7

<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 teu Ala Gly Gly Ala Ala Trp Ile Glu Gly Ala rhe val Pro Pro
35 40 45

ser Glu Ala Arg Ile Ser Ile Phe Asp Gln Gly Tyr Leu Thr Ser Asp
50 55 60
Page 43



Ala

65

ASp

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

Ser

Leuy

Pro

Pro

Thr

AsSp

Pro

Ala

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

ASp

Phe

280

val

Tyr

His

Pro

Lys

115

Tyr

val

Ile

Pro

Leuy

195

Leu

‘val

Leu

Gly

Ala

275

val

Thr

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

i80

Ile

Leu

val

Pro

His

260

Asp

Ser

GIn

Gly

Glu

85

Thr

Glu

Ser

Met

165

Ser

Arg

Leu

val

Glu

val

Ser

Phe

70

Arg

Gln

Leu

Thr

Tyr

150

Gly

Ser

Ala

Asp

Ile

230

Ile

Ala

val

ASp

His

Leu

ASp

Arg

Pro

135

Ata

val

Ile

Ile

Lys

Thr

Ile

Leu

Gly

Ile

val

Phe

Glu

Glu

120

Phe

val

Asp

Gln

200

Asp

Asp

Arg

Leu

Gly

AsSh

Arg

Trp

Ser

val

105

Ala

Ile

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

376247-035

Asn Gly Asn
75

Asn

90

Lys

Ile

Arg

Tyr

Met

170

GIn

Thr

Leu

val

Thr

250

Asp

Ser

Ile

Ala

Glu

val

ASp

Gin

155

val

val

His

Leu

vatl

235

val

Ile

Thr

ser

Glu

Ile

Ser

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Ley

Thr

Gly

Asp
300

Tyr Trp Glu
Page 44

Ala

Ser

Ala

val

125

Thr

Ile

GIn

Asn

Ser

Glu

Leu

Gly

Gly

Leu

Phe

Met

ey

110

Ser

Lys

val

ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

AsSn

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Glin

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Leu

80

Ile

Leu

Thr

Arg

rhe

160

Arg

Trp

Glu

Gly

Arg

240

Glu

Leu

Trp

Gly

Glu



376247-

305 310 315
Ser Ser Ser Leu Leu Thr Pro val Gln Tyr

325 330
<210> 41
<211> 990
<212> DNA
<213> Artificial Seguence
<220>
<223> variant of ATA117
<400> 41
atggcattct atgctgacac ctctgaaatce gtttacaccc
atcacctact ctgaccacga actggacccg gctaacccge
atcgaaggtg ctttcgttcc goccgtetgaa gotcgtatct
ctgacctctg acgctaccta caccgggttc cacgtttgoa
gacgaccaca tcgaacgtct gttctctaac gcggaatcta
acccaggacg aagttaaaga aatcgcetctg gaactggtty
gcaatcgttt ctgtttctat cacccgtggt tactcttcta

accaaacatc gtccgeaggt ttacatgtac getgttcocgt

gaccgcatcc gtgacggtgt tcacgctatg gttgctcagt

tcttctatcg acccgcaggt taaaaacttc cagtggygty

gaaacccacy accgtyggttt cgagctgecg

ctgctgctgy

gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg

getgetetge cgggtatcac ccgtaaaacc grtctggaaa

gaagctatcc tggctgacat caccctgget gaactgctgg

tgctcaaccg grggrggrgt

ttggcegttc gtttctgttg

ggtgttccgg gtccggttac ccagtctate atccgtcgtt

tcttettete tgctgaccce ggtacagtac

<210>
<21il>
<212>
<213>

<220>
<223>

<400>

42

330

PRT

Artificial Seguence

variant of ATAl117
42

035

acgacaccgg
tggctggtyg
ctatcttega
acggtaacgce
tccgtatcat
ctaaaaccga
cceegtatac
accagtggat
ctgttecgteyg
acctgatccg
actgcgatgg
Trgrrcgttc
tcgetgaatce
acgctgacga
acggtaaccc

actgggaact

320

tctggactat
tgctgettgg
ccagggttac
ttteegtetg
cCcegeegety
actgcgtgaa
gcgtgacatc
cgtacegrtt
tacteegegt
tgcaattcag
tectgetggct
tceggygtegt
tctgggtcac
agttctgggt
gatctetgac

gaacgttgaa

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

Page 45

60
120
180
240

- 300

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



Gly

Pro

ser

Ala

65

Asp

Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe

225

Ala

ser

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

Gln

Arg

Thr

ASD

Pro

210

Asn

Ala

Leu

ASD
Ala
35

Ala

Tyr

Pro

Lys

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

val

Pro

His

Ile

Gly

Ile

Gly

Glu

85

Thr

Glu

Ser

Met

165

Ser

Arg

Leu

val

Thr

Ala

Ser

Phe

70

Arg

Gln

Leu

Thr

Tyr

Gly

Ser

Ala

ASp

Tle

230

Tle

Ala

Tyr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Tyr

val

His

Asp

Gln

200

Asp

Asp

Arg

Leu

Asp

25

ITe

Asp

Trp

Ser

val

105

Ala

Thr

Pro

Ala

Pro

185

Glu

Gly

Gly

LysS

Ala

376247-035

His Glu Leu

Glu

Glin

Asn

Asn

90

Lys

Ile

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr
250

Gly

Gly

Gly

75

Ala

Glu

val

Asp

GlIn

155

val

vai

His

Leu

val

235

val

Ala

Tyr

60

Ash

Ghu

Ile

ser

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Asp Ile Thr
Page 46

Asp

Phe

45

Leu

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Asn

205

Glu

Ser

Glu

Leu

Pro

30

val

Thr

Phe

Iie

Leuy

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

Asn

Pro

Asp

Leu

80

Ile

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

240

Glu

Leu



376247035
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 ITle Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
305 310 315 320

Ser Ser Ser iteu Leu Thr Pro val Glin Tyr

325 330
<210> 43
<211> 990
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of AtTall?
<400> 43
atggcattct ctgctgacac ctctgaaatc gtttacaccc acgacaccgg tetggactat 60
atcacctatt cggactacga actggatcceg gctaacccgc tggetggtgg tgcotgertgg 120
atcgaaggtg ctticgticc gocgtctgaa gotogtatet ctatcttcga ccagggttac 180
ctgacctctg acgctaccta caccgggttc cacgtttgga acggtaacgc tttccgtctg 240
gacgaccaca tcgaacgtct gttctctaac gcggaatcta tccgtattat cccgoegotyg 300
acccaggacg aagttaaaga aatcgctcty gaactggttyg ctaaaaccga actgcgtgaa 360
gcaatcgttt ctgtttctat cacccgtggt tactcttcta ccccatatat tcgtgacatc 420
accaaacatc gtccgcaggt ttacatgtac gctgttccgt accagtggat cgtaccgitt 480
gaccgcatcc gtgacggtgt tcacgctatg gttgetcagt ctgtitcgteg tactcegegt 540
tettetateg acccgcaggt taaaaacttc cagtggggtg acctaatccg tgcaattcag 600
gaaacccacy accgtggttt cgagctgocg ctgetgetgg actgegatgg totgetgget 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgttc tccgggtogt 720
gctgctetge cgggtatcac ccgtaaaacc gttctggaaa tcgctgaatc tctgggtcac 780
gaagctatcc tggotgacat caccctgget gaactgetgg acgetgacga agttotgogt 840
tgctcaaccy gtggtggtgt ttggecgttc gtttctgttg acggtaaccc gatcictgac 9060
gytgrtccgg gtccggttac ccagtctatc atccgtegtt actgggaact gaacgttgaa 960
tcticttclic tgctgaccee ggtacagtac 990

Page 47



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

<220>
<223>

<400>

44
330
PRT

Artificial sequence

variant of ATAl11l7

44

Met Ala Phe

1

Gly

Pro

Ser

Ala

65

Asp

Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

GlIn

Arg

Thr

ASp

Pro

ASp

Ala

35

Ala

Tyr

His

Pro

Lys

Tyr

val

Tle

Pro

Leu

195

Lau

Ser

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ite

Leu

gTa Asp Thr

Ite

Gly

Ile

Gly

Glu

85

Thr

Glu

ser

Met

Arg

l.eu

Thr

Ala

sSer

Phe

70

Arg

Gin

Leu

Thr

TYr

150

Gly

Ser

Ala

ASp

Tyr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ite

Cys

Ser

Ser

Trp

40

pPhe

val

rhe

Glu

Glu

120

Tyr

val

His

ASp

GIn

200

ASp

Glu

Asp

25

Ile

Asp

Trp

ser

val

105

Ala

Ile

Pro

Ala

Pro

185

Glu

Gly

376247-035

Ile

10

Tyr

Glu

Gln

Asn

ASn

a0

Lys

Ile

Arg

Tyr

Met

170

Gin

Thr

val

Glu

Gly

Gly

Gly

75

Ala

Ghu

val

Asp

G1In

155

val

val

His

Tyr

Leu

Ala

TYrR

60

Asn

Glu

Ile

Ser

Ile

140

Trp

Ala

Lys

Asp

Leu Leu Ala
Page 48

Thr

Asp

Phe

45

Leu

Ala

Ser

Ala

val

125

Thr

Ile

GIn

Asn

205

Glu

His

Pro

30

val

Thr

Phe

Ite

Leu

110

Ser

Lys

vai

Ser

Phe

190

Gly

Gly

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Thr

Asn

Pro

ASp

Leu

80

ITe

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly



Phe

225

Ala

ser

Leu

Pro

Pro

305

Ser

210

Asn

Ala

Leu

ASDp

Phe

290

val

Ser

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

<220>
<223>

<400>

atggetttct cagctgacac ctctgaaatc

val

Leu

Gly

Ala

275

val

Thr

Ser

45
990
DNA

val

Pro

His

260

Asp

Ser

Gin

L.eu

val

Gly

Glu

Glu

val

Ser

Leu
325

Ile

230

Ile

ala

val

Asp

Ile

310

Thr

215

Lys

Thr

Tle

Leu

Pro

Artificial sequence

variant of ATAll7

45

atcacctratt

atcgaaggtg

ctgacctetg

gacgaccaca

acccaggacg

gcaatcgttt

accaaacatc

gaccgeatcc

tcttctatcg

gaaacccacyg

gaaggtccgg

cggactacga
ctttegttec
acgctaccta
tcgaacgtet
aagttaaaga
ctgtttctat
gtcegeaggt
gtgacggtgt
acccgeaggt
accgtggtit
gtttcaacgt

ASD

Arg

Ley

Gly

Asn

Arg

val

actggatccyg
gccgtetgaa
caccgggtic
gttctctaac
gatcgctctyg
cacccgiggt
ttacatgtac
tcacgctatg
taaaaacttc
cgagetyeeg
tgttgtrtate

Gly

Lys

Ala

265

Cys

Pro

Arg

Gin

gtttacaccc
gctaaccege
gctcgtatct
cacgritgga
gcgygaatcta
gaactggttg
tactcttcta
gctgttoegt
gttgctcagt
cagtggggtg
ctgctgetgg

aaagacggtg

376247-035
220

val val

Arg
235

Thr val

250

Leu

Asp Ile Thr

ser Thr Gly

Ile Ser

Tyr

Tyr
330

Page 49

Ser

Glu

Leu

Gly

Gly

Leu

Pro

Ile

Ala

270

Gly

val

Asn

acgacaccgg
tggctggtag
ctatcttcga
acggtaacgc
tccgtattat
Cctaaaaccga
ceecgtatac
accagtggat
ctgttegtey
acctgatcceg
actgcgatgg
ttgttcgtte

Gly Arg
0

Ala Glu
255

Glu Leu

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgettyg
ccagggttac
tttccgtetg
ccogeegetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tactccgegt
tgcaaticag
tctgetggct
tcegggtegt

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



gctgctctgo cgggtatcac
gaagctatcce tggetgacat
tgcteaacey gtggtggtgt
ggtgitccgg gtccggttac

tcttcttcte tgctgacccc

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

<220>
<223>

<400>

46
330
PRT

Aartificial Sequence

variant of ATALll7

46

mMet Ala Phe

1

Gly

Pro

Ser

Ala

65

ASp

Ile

val

Arg

Pro

145

Asp

Leu

Leu

Glu

50

Thr

ASp

Pro

ala

Gly

GIn

Arg

Asp

Ala

35

Ala

Tyr

His

Pro

LYyS

Tyr

val

Ile

Ser Ala Asp Thr

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

5

Ile

Gly

Ile

Gly

Glu

85

Thr

Glu

Ser

Met

Asp

Thr

Ala

ser

Phe

70

Arg

Gln

Leu

Thr

TyT

Gly

Tyr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

ser

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

TYr

val

His

ggtacagtac

Glu

Asp

25

Ile

Asp

Trp

Ser

val

105

Ala

Thr

Pro

Ala

376247-035

Ile

10

Tyr

Glu

Gln

Asn

Asn

20

Lys

Ile

Arg

Tyr

caccetgget gaactgetgg
ttggcocgtte getrotgrtg

ccagtctatc atccgtcgtt

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

ASp

GIn
155

ccgtaaaacc gitctggaaa tcgctgaatce tctgggtcac

acgctgacga agttctgggt
acggtaaccc garctctgac

actgggaact gaacgttgaa

Tyr Thr His Asp Thr
15

Leu Asp Pro Ala Asn
30

Ala Phe val Pro Pro
45

Tyr Leu Thr Ser Asp
60

Asn Ala Phe Arg Leu
80

Glu ser Ile Arg Ile
95

ITe Ala Leu Glu Leu
110

Ser val Ser Ile Thr
125

ITe Thr Lys His Arg
140

Trp Ile val Pro Phe
160

Met val Ala Gln Ser val Arg
Page 50

780
840
900
960
990



Arg

Leu

Phe

225

Ala

Ser

Leu

Pro

Pro

305

Ser

Thr

ASp

Pro

210

AsSn

Ala

L.eu

Asp

Phe

290

val

Ser

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

<220>
<223>

<400>
atggetrtict

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

ser

47
990
DNA

Arg

Ile

Leu

val

Pro

His

260

Asp

Ser

Glin

Leu

165

ser

Arg

L.eu

val

Gly

Glu

Glu

val

Ser

Leu
325

ser

Ala

AsSp

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

Ile

1le

Cys

215

Lys

Thr

Ile

Leu

Pro

Artificial Sequence

variant of ATALll7

47

atcacctact

atcgaaggtg

ctgacctctg

gacgaccaca

acccaggacg

ASp

GIn

200

Asp

Asp

Arg

Leu

Gly

Asn

Arg

val

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

Arg

Gln

376247-035

170

GIn

Thr

Leu

val

Thr

250

Asp

Ser

Ile

Tyr

Tyr

val

His

Leu

val

235

va'l

Ile

Thr

Ser

Trp
315

cagctgacac ctctgaaatc grttacacce
ctgactacga actggacccg gctaaccege
ctttcgttce gecgtetgaa getcgtatet
acgctaccta cacctgrtttc cacgtttgga
tcgaacgtet gttctctaac geggaatcta

aagttaaaga gatcgctctg gaactggttg

Lys

ASp

Ala

220

Arg

Leu

Thr

Gly

Asp

300

Glu

Asn

Arg

205

Glu

Ser

Glu

Leuy

Gly

Gly

Leu

Phe

180

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

acgacaccgg

tggctggtyg
ctatcttcga

acggtaacgc

tccgtateat

ctaaaaccga
Page 51

175

Gin

Phe

Pro

Gly

Glu

val

Pro

val

tctggactat
tgcrgettgg
ccagggttac
tttcegtctg
cccgeogetg

actgcgtgaa

Trp

Glu

Gly

Ley

Trp

Gly

Glu
320

60
120
180
240
300
360



gcaatcegttt
accaaacatc
gaccgcatcc
tctictatcg
gaaacccacg
gaaggtccgg
gcrgcrctge
gaagctatcc
tygctcaaccy

ggtgttecegg
tcttcttcte

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

<220>
<223>

48
330
PRT

<400> 48
Met Ala Phe
1

Gly Leu Asp

Ala
35

Pro Leu

Glu Ala

50

Ser

Ala Thr

65

Tyr

Asp Asp His

Ile Pro Pro

val Ala Lys

ser Ala
5

TYyr

20

Gly

Arg

Thr

Ile

Ley

100

Thr

Ile

Gly

Iie

Cys

Glu

85

Thr

Glu

ctgtttctat
gtccgcaggt
gtgacggtgt
acccgeagot
accgtggtrt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtcecggttac

tgctgaccce

As

Th

Al

Se

Ph

70

Ar

G1

Le

caccegtogt
ttacatgtac
tcacgctaty
taaaaactitc
cgagctgeeg
tgttgttate
ccgtaaaacc
caccctggct
ttggcegtrc
ccagtctatc

ggtacagtac

Artificial Sequence

variant of ATA117

p Thr ser

r Tyr Ser

a Ala Trp

40

r ITe Phe

55

e His val

g Leu Phe
Glu

n Asp

U Arg Glu

376247-035

tactcttcta ccccatatac

gctgttccgt accagtggat

gttgctcagt
Cagtggagtg
ctgctgetgg
aaagacggty
gttctggaaa
gaactgctgg
gtttectgttg

atcecgtegtt

Glu

ASD

25

Ile

Asp

Trp

Ser

val

105

Ala

Ile
10

val Tyr

Tyr Glu Leu

Glu Gly Ala

Gin Gly Tyr

60

Asn Gly Asn

75

Asn Ala Glu

90

Lys Glu I'le

ITe val ser
Page 52

Thr

Asp

Phe

45

Leu

Ala

Ser

Ala

val

ctgttegteg
acctgatceg
actgcgacgg
ttgttegtic
tcgctgaatc
acgctgacga
acggtaaccc

actgggaact

His

Pro

30

val

Thr

Phe

Ile

Leu

110

Ser

gcgtgacatc
cgtaccgttt
tactcegegt
tgcaattcag
tctgetggct
tccgggtegt
tctgggtcac
agttctgggt
gatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro pPro
ser

AsSp

Leu
80

Arg

Arg Ile

95

Glu Leu

Ile Thr

420
480
540
600
660
720
780
840
900
960
290



Arg

Pro

145

ASp

Arg

Leu

Phe

225

Ala

ser

Leu

Pro

Pro

305

Ser

Arg

Thr

AsD

Pro

210

Asn

Ala

lLeu

ASp

Phe

250

val

ser

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

<220>
<223>

115

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Ser

49
990
DNA

Ser

Tyr

Arg

Arg

180

Ile

Leu

val

Pro

His

260

Asp

Ser

GIn

l.eu

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

Ile

310

Thr

variant of ATAll7

Pro

135

Ala

val

Ile

Ile

215

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Artificial Sequence

120

Tyr

val

His

Asp

G1n

200

AsSp

Asp

Arg

Leu

Gly

Asn

Arg

val

Thr

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

cys

Pro

Arg

Gln

376247-035

Arg

Tyr

Met

170

Gln

Thr

Ley

val

The

250

Asp

Ser

Ile

Tyr

Tyr
330

ASD

Gln

155

val

val

His

Leu

val

235

val

Ite

Thr

Ser

Ile

140

Trp

Ala

Lys

ASp

Ala

220

Arg

Leu

Thr

Gly

300

Glu

Page 53

125

Thr

Ile

Glin

Asn

Ser

Glu

l.ey

Gly

Gly

Leu

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

His

Pro

val

175

GIn

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Arg
Phe
160

Arg

Trp

Leu

Trp

Gly

Glu
320



<400> 49
atggcrtect

atcacctact
atcgaaggtg
ctgacctcetg
gacgaccaca
acccaggacyg
gcaatcgttt
accaaacatc
gaccgeatcec
tctteecatey
gaaacccacg
gaaggtccgg
gcrgetetge
gaagctatcc
tgctcaaccy

ggtgttccgg
tertcttete

<210> 50
<211> 330
<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATAIl7

<400> 50
Met Ala Phe
1

Gly Leu Asp

Pro Leu Ala
35

ser Glu Ala
50

Ala Thr Tyr

cagctgacac ccctgaaatc

ctgactacga actggaccceg
ctttegttec gtcgtctgaa
acgctaccta cacctgtttc
tcgaacgtet gttctctaac
aagttaaaga gatcgetcety
ctgtttctat cacccgtggt
gtccgcaggt ttacatgtac
gtgacggtgt

acccgeaggt

tcacgctatg
taaaaacttc
accgtggttt cgagctgccg
gtttcaacgt tgttgttatc
cgggtatcac ccgtaaaacc
tggctgacat caccctgget
gtggtggtgt

gtecggttac

ttggecgttc
ccagtctatc

tgctgaccee ggtacagtac

Ser é1a Asp Thr
;yr Ile Thr Tyr
Gly Gly Ala Ala
Arg Ile ser Ile ¢

Thr Cys pPhe His

376247-035
gtttacaccc acgacaccgg
gctaacccge tggotagtgg
gctcgtatct ctatcttcga
cacgtttgga acggtaacgc
gcggaatcta tccgtatcat
gaactggttg ctaaaaccga
tactcticta ccccatatac
gctgttecgt accagtggat
gttgctcagt ctgttegteg
cagiggggtg acctgatccyg
ctgctgetgg actgcgacgg
aaagacggtg ttgttcgttc
gttctggaaa tcgctgaatc
gaactgctgg acgctgacga
gtttctgttg acggtaaccc

atccgtegtt actgggaact

Glu TT1e val Tyr Thr His

10

Asp Tyr Glu Leu Asp Pro
25

30

ITe Glu Gly Ala Phe val

45

Asp GlIn Gly Tyr Leu Thr

60

Trp Asn Gly Asn Ala Phe

page 54

tctggactat
tgctgettag
ccagggttac
tttccgtctg
ccecgeegetyg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tactcegegt
tgcaattcag
tctgetgget
tcegggtegt
tctgggtcac
agttctgggt
gatctctgac

gaacgttgaa

Asp Thr
15

Ala Asn
Pro Pro
Ser Asp

Arg Leu

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



65

Asp

Iie

val

Arg

Pro

145

ASD

Arg

Leu

Phe

225

Ala

Ser

Ley

Pro

Pro
305

ASp

Pro

Ala

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

AsSp

Phe

290

val

His

Pro

Tyr

val

Ile

Pro

Leu

195

L.eu

val

Leu

Gly

Ala

275

va]l

Thr

Ile

l.eu

100

Thr

ser

Tyr

Arg

Leu

val

Pro

His

260

ASpP

Ser

Gin

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Gly

Glu

Glu

val

Ser

70

Arg

Gln

L.eu

Thr

Tyr

150

Gly

Ser

Ala

Asp

Ile

230

Ite

Ala

val

ASp

I'le
310

Leu

Asp

Arg

Pro

135

Ala

val

ITe

Ile

Cys

215

Lys

Thr

Ie

Leu

Gly

Ile

Phe

Glu

Glu

120

Tyr

va'l

His

AsSp

Gin

200

ASp

Asp

Arg

Leu

Gly

Asn

Arg

Ser

val

105

Ala

Thr

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

cys

Pro

Arg

376247-035
75

Asn

90

Lys

Ile

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

Asp

Ser

Ile

Ala

Glu

val

ASD

Gln

155

val

val

His

Leu

val

235

val

Ser

Glu

Ile

Ser

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

ser

Ala

val

125

Thr

Ile

Gln

Asn

Arg

Glu

Ser

Glu

Leu

Gly

Gly

Leu

Ile

Leu

110

ser

Lys

val

Ser

Phe

150

Gly

Gly

Pro

1le

Ala

270

Gly

val

Asn

Arg

95

Glu

Ile

His

Pro

vali

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

80

Ile

Lev

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Lteu

Trp

Gly

Glu
320



376247-035
Ser Ser Ser Leu Leu Thr Pro val Gln Tyr

325 330
<210> 51
<211i> 990
<212> DNA_
<213> Artificial sequence
<220>
<223> variant of ATAl117
<400> 51
atggctttct cagctgacac ctctgaaatc gtttacaccc acgacaccgg tctggactat 60
atcacctact ctgactacga actggacccg gctaacccgce tggcetggtgg tgetgettgg 120
atcgaaggtg ctttcgttcc gocgtctgaa getcgtatct ctatcttcga ccagggttac 180
tatacttcty acgctaccta cacctectte cacgtttgga acggtaacgce tttccgtctg 240
gacgaccaca tcgaacgtct gttctctaac gcggaatcta teecgtatcat cccgocgetg 300
acccaggacg aagttaaaga gatcgctctg gaactggttg ctaaaaccga actgegtgaa 360
gcaatcgttt ctgtttctat cacccgtggt tactcttcta ccccattcac acgtgacatc 420
accaaacatc gtccgcaggt ttacatgtac getattccgt accagtggat cgtaccgtrt 480
gaccgratce gtgacggtgt tcacgcetatg gtitgetcagt ctgttegteg tactccgegt 540
tcttctatcg acccgcaggt taaaaactic cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtggttt cgagctgeccg ctgctgetgg actgcgacgg tcetgoetgget 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgttc tccgggicgt 720
gctgetctge cgggtatcac ccgtaaaacc gttctggaaa tcgotgaatc tctgggtcac 780
gaagctatcc tggctgacat caccctgget gaactgctgg acgetgacga agttcotggot 840
tgctcaaccyg gtggtggtgt ttggecgttc gtttctgttg acggtaaccc gatctctgac 500
ggtgttccgg gtecggttac ccagtctatc atccgtogit actgggaact gaacgttgaa 960
tcttcttcte tgctgacccce ggtacagtac 990
<210> 52
<211> 330
<212> PRT
<213> Artificial Sequence
<220>

<223> variant of ATALLY

<400> 52

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 Asnh
Page 56



Pro

ser

Ala

65

Asp

Ile

val

Arg

Pro

145

Asp

Arg

Gly

lLeu

Phe

225

Ala

sSer

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

Gin

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

Ala
35

Ala

Tyr

Pro

Tyr

va'l

Ile

Pro

Ley

195

Leu

val

Leu

Gly

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Leu

val

Pro

His
260

Gly

Ile

Ser

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Ala

ser

Phe

70

Arg

Gln

Leu

Thr

ser

Ala

ASp

Ile

230

Ile

Ala

Ala

Ile

55

Leu

ASp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Trp

40

phe

val

Phe

Glu

Glu

1290

Phe

Ile

His

ASp

Glin

200

ASp

Asp

Arg

Ley

25

ITe

ASp

Trp

Ser

val

105

Ala

Thr

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala
265

376247-035

Glu Gly Ala

Gln

Asn

Asn

Q0

Lys

Ile

Arg

Tyr

Met

170

Glin

Thr

Leu

val

Thr

250

Asp

Gly
Gly
75

Ala
Glu
val
Asp
Gin
155
val
val
His
Leu
val
235

val

Ile

Page

Tyr

60

Asn

Glu

Ile

Ser

Ile

140

Trp

Ala

LYS

Asp

Ala

220

Arg

Leu

Thr

57

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Asn

Arg

Glu

Ser

Glu

Leu

30

val

Thr

Phe

Ile

Leuy

110

ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ite

Ala
270

Pro

Ser

Arg

Arg

@5

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

Pro

ASp

Ley

80

Ile

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Leu



376247 -

035

Leu Asp Ala Asp Glu val Leu Gly Cys Ser Thr Gly G?g Gly val Trp
28

275

Pro pPhe val
290

Pro val Thr
305

Ser Ser Ser

<210> 53

<211> 990
<212> DNA
<213>

<220>
<223>

<400> 53
atggctttct

atcacctact
atcgaaggty
tatactrctg
gacgaccaca
acccaggacg
gcagtggttt
accaaacatc
gaccgeatec
tcttctatcy
gaaacccacyg
gaaggtccgy
getgetctge
gaagctatce
tgctcaaccy

ggtgttccgg
tcttettcectc

<210> 54
<211> 330
<212> PRT

Ser val

Gln Ser

ASp G

280

295

310

Leu Leu
325

cagctgacac
ctgactacga
ctttecgttec
acgctaccta
tcgaacgtcet
aagttaaaga
ctgtttctat
gtccgeaggt
gtgacggtgt
acccgcaggt
accgtggttt
gtrtcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccce

artificial sequence

variant of ATAll7

ctctgaaatc
actggacccg
gccgtcetgaa
cacctgrtrtc
gttctctaac
gatcgctetg
cacccgtggt
ttacatgtac
tcacgctatg
taaaaacttc
cgagctgeeg
tgttgttatc
ccgtaaaacc
caccctgget
trggccgttc
ccagtctatce

ggtacagtac

Ty Asn Pro Ile Ser
9

Thr Pro val ¢In Tyr

330

gtttacaccc
gctaacccge
gctegtatct
cacgtttgga
gcggaatcta
gaactggttyg
tactcttcta
gctgtteegt
gttgctcagt
cagtggggtg
ctgctgetgg
aaagacggtg
gttctggaaa
gaactgctgg
gtttctgttg

atccgtegtt

30

Ile Ile Arg Arg Tyr Trg Glu Leu Asn val Glu
31

acgacaccgg
tggctggtygg
ctatcttega
acggtaacgc
tccgtatcat
ctaaaaccga
cceccatteac
accagtggat
ctgttcgteg
acctgatccg
actgcgacgg
ttgttcgttce
tcgectgaatc
acgctgacga
acggtaacce

actgggaact

Page 58

Asp Gly val Pro Gly
0

320

tctggactat
tgctgettyg
ccagggttac
tttccgicty
cecegeegetg
actgcgtgaa
acgtgacatc
cgtacegrtt
tactccgegt
tgcaattcag
tctgotgget
teegggtogt
tctgggteac
agttctgggt
gatctctgac

gaacgttgaa

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



<213>

<220>
<223>

<400>

1

Gly

Pro

Ser

Ala

65

ASp

Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Arg

Thr

Asp

Pro
210

Artificial sequence

variant of ATAll7

54

ASp

Ala

35

Ala

TYr

His

Pro

TYr

vatl

Ile

Pro

l.eu

195

Leu

TYr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

Ile

Gly

Ile

Cys

Glu

85

Thr

Glu

ser

Met

Asp

165

ser

Arg

Leu

Thr

Ala

Ser

Phe

70

Arrg

Gln

L.eu

Tht

Tyr

150

Gly

Ser

Ala

AsSp

Met Ala Phe Ser Ala Asp Thr
5

Tyr

Ala

Ile

55

His

Leu

ASp

Arg

Pro

135

Ala

val

ITe

Ile

Cys
215

ser

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

val

His

ASp

Gln

200

Asp

Glu

Asp

25

Ile

Asp

Trp

Ser

val

105

Ala

Thr

Pro

Ala

Pro

185

Glu

Gly

376247-035

Ile

10

Tyr

Glu

Glin

Asn

Asn

90

Lys

val

Arg

Tyr

Met

170

GIn

Thr

teu

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

ASp

Gln

155

val

val

His

Leu

Tyr

Leu

Ata

Tyr

60

Asn

Glu

Ile

ser

Ile

140

Trp

Ala

LYS

Asp

Ala
220

Page 59

Thr

Asp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Asn

His

Pro

30

val

Thr

Phe

Ile

Leu

110

Ser

Lys

val

Sar

Phe

190

Gly

Gly

AsSp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

ITe

His

Pro

val

175

Gin

Phe

Pro

Thr

Asnh

Pro

Asp

Leu

80

Ile

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly



Phe

225

Ala

Ser

Leu

Pro

Pro

305

Ser

Asn

Ala

Leu

ASpP

Phe

290

val

Ser

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

<220>
<223>

<400>

atggcttict cagctgacac ctctgaaatc

val

Leu

Gly

Ala

275

val

Thr

Ser

55
990
DNA

val

Pro

His

260

Asp

Ser

Gln

Leuy

val

Glu
val
Ser

Leu
325

Ile

230

1Te

Ala

val

Asp

Ile

310

Thr

LysS

Thr

Ile

Leu

Pro

Artificial Segquence

variant of ATAI1LlY

55

atcacctract

atcgaaggty

tatactictg

gacgaccaca

actcaggacg

gcagtggttt

accaaacatc

gaccgcatcc

tcttetateg

gaaacccacy

gaaggtccgyg

gctoctotge

Ctgactacga
ctttegttee
acgctaccta
tcgaacgtct
aagttaaaga
crgtttctat
gtccgeaggt
gtgacggtgt
acccgcaggt
accgrtggrit
gtttcaacgt

cgggratcac

Asp

Arg

Leu

Gly

Asn

Arg

val

actggacccg
gccgtctgaa
caccacctte
gttctctaac
gatcgctctg
caccecgtggt
ttacatgtac
tcacgetatg
taaaaacttc
cgagctgecg
tgttgttatc

ccgtaaaacce

Gly

Lys

Ala

265

Cys

Pro

Arg

Gln

gtttacaccc
gctaacccge
gctegtatcet
cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gotgttecgt
gttgctcagt
cagtggagtg
ctgctgctgg
aaagacggtg

gttctggaaa

376247-035
val val Arg
235

Thr val Leu
250

Asp Ile Thr
Ser Thr Gly
ITe Ser Asp

300

Tyr Trp Glu

Tyr
330

Page 60

Ser

Glu

Leu

Gly

Leu

Pro

Ala
270
Gly

va'l

Asn

acgacaccgg
tggctggtgg
ctatcttcga
acggtaacgc
tcegtatceat
ctaaaaccga
ccccattcac
accagtggat
ctgttcgteg
acctgatccyg
actgcgacgg
ttgttcgttc

tcgotgaate

Gly

Ala

255

Glu

val

Pro

val

tctggactat
tgctgettgy
ccagggttac
ttteegtcty
ccegeegetyg
actgcgigaa
acgtgacatc
cgtaccgttt
tactcecgegt
tgcaattcag
tctgetgget
tccgggtegt

tctgggteac

Arg

240

Glu

l.eu

Trp

Gly

Glu
320

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



gaagctatcc tggctgacat caccctgget
tgctcaaccg gtggtggtgt ttggccgttce
ggtgttccgg gtccggttac ccagtctate
tcttettete tgctgaccce ggracagtac
<210> 56

<211> 330

<212> PRT

<213> Artificial sequence

<220>
<223> Variant of ATAll7

<400> 56

Met Ala Phe Ser Ala Asp Thr Ser
1 5

Gly Leu Asp Tyr Ile Thr Tyr ser
20

Proc 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

Asp Asp His Ile Glu Arg Leu Phe
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 Gin val Tyr Met Tyr Ala val
145 150

Asp Arg Ile Arg asp Gly val His

gaactgctgg acgctgacga agttetgggt
gtttctgtty acggtaaccc gatctctgac

atccgtcgtt actgggaact gaacgttgaa

Glu

ASp

25

Ile

ASp

Trp

ser

val

105

Ala

Thr

Pro

Ala

376247-035

Ite

10

Tyr

Glu

Gln

AsSh

Asn

90

Lys

val

Arg

Tyr

Met
170

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

Asp

Glin

155

val

Tyr

Leu

Ala

Tyr

60

Asn

Glu

Ile

Ser

Ile

140

Trp

Ala

Page 61

Thr

Asp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Gln

His

Pro

30

val

Thr

Phe

Ile

Leu

110

Ser

LyS

val

Ser

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val
175

Thr

Asn

PIro

AsSp

Leu

80

Ile

Leu

Thr

Arg

Phe

160

Arg

840
900
960
990



Arg Thr Pro

Gly Leu

185

AsSp

lLey Pro Leu

210

Phe val

225

AST

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> 57
atggctttct

57
990
DNA

atcacctact
atcgaaggtg
tatacttctg
gacgaccaca
acccaggacg

gcaatcgrtt

Ser

Arg

Leu

Leu

val val

ser

Ala

Asp

Ile

Ite Asp

Gin
200

ile

cys
215

Asp

LYS ASp

230

Pro Gly

His Glu

260

ASp Glu

val

Ser

GIn Ser

Ile

Ala

val

Asp

Ile

Thr Arg

Ile Leu
Leu Gly
Gly

Asn

Ile Arg

310

Leu Leu

325

cagctgacac
ctgactacga
ctttcgttcee
acgctaccta
tcgaacgtct
aagttaaaga

ctgtttctat

Thr

Pro val

Artificial Sseguence

variant of ATAll7

ctctgaaatc
actggacccyg
geegtetgaa
caccacctte
gttctctaac
gatcgctctg

cacccgtggt

376247~

Pro Gln val

185

GTu Thr His

Gly Leu Leu

val val

235

Gly

Thr val

250

Lys

Ala Ile

265

ASp

Cys Ser Thr

Pro Ile ser

Arg Tyr

315

Gln Tyr

330

gtttacaccc
gctaacccge
gctecgtatct
cacgtttgga
gcggaatcta
gaactggttg

tactcttcta

035
Lys Phe

190

Asn
Asp

Gly

Ala
220

Gly

Arg Ser Pro

Leu Glu Ile

Ala
270

Thr Leuy

Gly Gly Gly

Gly val

300

Glu Leu Asn

acgacaccgg
tggctggtyg
ctatcttcga
acggtaacgc
tcegtatcat
ctaaaaccga

ccccattcga

Page 62

GIln Trp

pPhe Glu

Pro Gly

Gly Arg
2

Ala Glu

255

Glu Ley

val Trp
Gly

Pro

Glu
320

val

tctggactat
tgcrgettgag
ccagggttac
tttccgtetyg
cccgecgety
actgcgtgaa

gcgtgacatce

60
120
180
240
300
360
420



accaaacatg
gaccgeatcc
tcrtctatceg
gaaacccacyg
gaaggtccgg
gctgetetge
gaagctatcc
tgctcaaccy

ggtgttccgy
tCticttctc

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

<220>
<223>

<400>

58
330
PRT

58
Met Ala phe
1

Gly

Leu Asp

Ala
35

Pro Leu

Glu Ala

50

ser

Ala Thr

65

Tyr

Asp Asp His

Ite Pro pPro

val Ala Lys

gtcecgeaggt
gtgacggtgt
accegeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtceggttac

tgctgacccc

Ser Ala As
5

Tvr 1le Th

20

Gly Gly Al

Arg Ile

Se

Ph
70

Thr Thr

Glu
85

Ile Ar

Leu Thr G1

100

Thr Glu Le

ttacatgtac
tcacgctatg
taaaaacttce
cgagctgeceg
tgttgttatc
ccgtaaaacc
caccctgget
ttggecgrtc
ccagtctatc

ggtacagtac

Artificial sequence

varijant of ATAl1l7

p Thr ser

r Tyr Ser

a Ala Trp

490

r Ile pPhe

55

e His val

g Leu Phe
Glu

n Asp

Glu
120

u Arg

Glu

Asp

25

Ile

Asp

Trp

ser

val

105

Ala

376247 -

gctgtteogt
gtrtgctcagt
cagtggggtyg
ctgetgetyg
aaagacggty
gttctggaaa
gaactgctgg
gtttctgttg

atccgtegtt

ITe val

10

Tyr Glu

Glu Gly

GIn Gly

Asn Gly

75

Asn Ala

90

Lys Glu

Ile val

035
accagtggat

ctgttegteg
acctgatceg
actgcgacgg
ttgttegttc
tcgetgaatc
acgctgacga
acggtaaccc

actgggaact

Tyr Thr His

Pro
30

Leu Asp

Phe
45

Ala val

Tyr Thr

60

Tyr

Asn Ala phe

Gly ser Ile

Ile Ala Leu

110

val
125

Ser ser

Page 63

cgraccgttt
tactccgegt
tgcaattcag
tctgetgget
tccgggtegt
tcigggtcac
agttctggot
gatctetgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro
ser

ASp

Leu
80

Arg

Arg Ile

95

Glu Leu

Ile Thr

480
540
600
660
720
780
840
900
960
990



376247-035
Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp 1ie Thr Lys His Arg
130 135 140

Pro Gln val Tyr Met Tyr Ala val Pro Tyr Gin 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 Glin 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
210 215 220

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

Ala Ala Leu Pro Gly I'le 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 Gln Tyr

325 330
<210> 59
<211> 990
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of ATALl?7
<400> 59
atggettict cagctgacac ctetgaaate gtttacaccc acgacaccgg tctggactat 60

Page 64



atcacctact ctgactacga

atcgaaggtg ctttcgttcc

tatacttctg acgctaccta

gacgaccaca tcgaacgtct

acccaggacg aagttaaaga
gcacatgttt ctgtttctat
accaaacatc gtccgeaggt
gaccgcatce gtgacggtgt
tcttctateyg acccgeaggt
gaaacccacg accgtggttt
gaaggtccgg gtttcaacgt
gctgetetge cgggtatcac
gaagctatce tggctgacat
tgctcaaccy gtggtggtgt
ggtgttccgyg gtccggttac

tettettcte tggtgacccc

<210> 60

<213i> 330
<212> PRT
<213>

<220>
<223>

<400> 60

Met Ala phe
1
Gly Leu Asp

Pro Leu Ala
35

Ser Glu Ala
50

Ala Thr Tyr
65

Ser Ala Asp Thr
5

Tyr Ite Thr Tyr

20

Gly Gly Ala Ala

Arg Ile Ser Ile

Thr Thr Phe His
70

actggaccecg
gccgtctgaa
caccaccttc
gttctctaac
gatcgctcty
caccecgtggt
ttacatgtac
tcacgctatg
taaaaacttc
cgagctgecg
tgttgttatc
ccgtaaaacc
caccctggct
ttggecgttc
ccagtctate

ggtacagtac

artificial Sequence

variant of ATAll7

Ser

ser

Tre
40

Phe
55

val

376247~

gctaacccge
gctegtatet
cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gctgttcegt
gttgctcagt
cagtggggtyg
ctgctgctyg
aaagacggrg
gttctggaaa
gaactgctgg
gtrtctgtty

atccgtegrt

Glu T1e val
Asp Tyr Glu
25

Ile Glu Gly
Asp Gln Gly

Trp Asn Gly

75

035
tggctggtgy

ctatcttcga
acggtaacgc
tccgtatcat
ctaaaaccga
ccccattcga
accagtggat
ctgttegteg
acctgatccyg
actgcgacgg
ttgttegtte
tcgctgaate
acgctgacga
acggtaacce

actgggaact

Tyr Thr

Leu Asp

30

Phe
45

Ala

Tyr
60

Tyr

Asn Ala

Page 65

His

Pro

val

Thr

Phe

tgctgettgg
ccagggttac
tttccgtcety
cccgeegetyg
actgcgtgaa
gcgtgacatc
cgtaccgrtt
tactcecgegt
tgcaattcag
tctgctgget
tccgggtegt
tctgggtcac
agttctgggt
gatctctgac

gaacgttgaa

Asp Thr
15

Ala Asn
Pro Pro
Ser Asp

Arg Leu
80

120
180
240
360
360
420
4806
540
600
660
720
780
840
900
960
930



Asp

Ile

val

Arg

Pro

145

ASD

Arg

Leu

Phe

225

Ala

Ser

Leu

Pro

Pro

305

Ser

ASp

Pro

Ala

Arg

Thr

AsSp

Pro

210

Asn

Ala

Leu

Asp

Phe

290

val

Ser

His

Pro

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

ser

Tle

Leu

100

Thr

ser

Tyr

Arg

Leu

val

Pro

His

260

Asp

ser

Gin

Leu

Glu

85

Thr

Glu

ser

Met

Asp

Ser

Arg

Leu

val

Gly

Glu

Glu

val

Ser

L.eu
325

Arg

GIn

Leu

Thr

Tyr

150

Gly

Ser

Ala

ASD

Ite

230

Ile

Ala

va'l

ASD

Ile

310

Thr

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Phe

Glu

Giu

120

Phe

val

His

ASp

Gln

200

AsD

ASp

Arg

Leu

Gly

Asn

Arg

val

Ser

val

105

Ala

Glu

Pro

Ala

Pro

185

Glu

Gly

Gly

LYS

Ala

265

Cys

Pro

Arg

Gln

376247-035
Asn Ala Glu

90

Lys

His

Arg

Tyr

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

315

Ile

ser

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

l.eu

Thr

Gly

ASp

300

Glu

Page 66

Ser

Ala

val

125

Thr

Ile

GIn

Asn

Arg

Glu

Ser

Glu

Leu

Leu

Ile

l.eu

110

Ser

Lys

val

sear

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Leu

Thr

Arg

Phe

160

Arg

Trp

Gly

Arg

240

Glu

Leu

Trp

Gly

Glu
320



376247-035

<210> 61

<21l> 990

<212> DNA

<213> Artificial Sequence

<220>

<223> variant of ATA117

<400> 61

atggctttct cagctgacac ctctgaaatc gtttacaccc acgacaccgg tctggactat 60
atcacctact ctgactacga actggacccg gctaacccgc tggetggtgg tgetgottgg 120
atcgaaggtyg ctttcgttcc gccgtctgaa getcgtatct ctatcttecga ccagggttac 180
tatacctctg acgctaccta cacctgtttc cacgtttgga acggtaacgc tttecgtctg 240
gacgaccaca tcgaacgtct gttctctaac geggaatcta tccgtatcat ccecgecgetg 300
acccaggacg aagttaaaga gatcgctctg gaactggttg ctaaaaccga actgogtgaa 360
gcaatcgttt ctgtttctat cacccgtggt tactcttota ccccatatac gegtgacatce 420
accaaacatc gtccgcaggt ttacatgtac getgttcocgt accagtggat cgtaccgtta 480
gaccgcatcec gtgacggtgt tcacttaatg gttgctcagt ctgttcgtcg tactccgegt 540
tCrtctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccg tgcaatticag 600
gaaacccacg accgtggitt cgagetgeeg ctgetgetgyg actgcgacgg totgetggcet 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg trtgttcgttc tccgggtcgt 720
gctgetetge cgggtatcac ccgtaaaacc gttctggaaa tcgotgaate totgggtcac 780
gaagctatcc tggctgacat caccccggcet gaactgetgg acgcetgacga agttctggot 840
tgctcaaccqg gtggtggtgt titggcegitc gittctgttg acggtaacce gatctetgac 900
ggtgttccgg gtccggtaac ccagtctatc atccgtcgtt actgggaact gaacgttgaa 960
tcttcttctc tgetgaccce ggtacagtac 950
<210> 62

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATAL1l7
<400> 62

Met Ala Phe Ser Ala Asp Thr Ser 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

Page 67



Pro

Ser

Ala

65

Asp

Ile

val

Arg

Pro

145

ASD

Arg

Leu

Phe

225

Ala

ser

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

Asp

Ala

35

Ala

Tyr

His

Pro

LYyS

i15

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala
275

Gly

Arg

Thr

Tle

Leu

100

Thr

Ser

Tyr

Arg

Arg

ITle

Leu

val

Pro

His

260

Asp

Gly

Ile

Cys

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Gly

Glu

Glu

Ala

ser

Phe

70

Arg

Gln

Leu

Thr

Tyr

150

Gly

ser

Ala

Asp

ITe

230

Ile

Ala

val

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

L.eu

Trp

40

Phe

val

Phe

Glu

Glu

120

Tyr

val

His

AsSp

Gln

200

Asp

Asp

Arg

Leu

Gly

Ile

Asp

Trp

Ser

val

105

Ala

Thr

Pro

Leu

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

376247-035
Glu Gly Ala phe

Gin

AsSn

Asn

90

Lys

Ile

Arg

Tyr

Met

170

Glin

Thr

Leu

val

Thr

250

Asp

Ser

Gly

Gly

75

Ala

Glu

val

ASp

Gln

155

val

val

His

Leu

val

235

val

Ile

Thr

Tyr

60

Asn

Glu

Ile

Ser

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

Page 68

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

GIn

Asn

Ser

Glu

Pro

Gly

val

Thr

Phe

Ile

Leu

110

sSer

Lys

val

Ser

Phe

190

Gly

Gty

Pro

Ile

Ala
270

Pro

ser

Arg

Arg

85

Glu

Ile

His

Pro

val

175

Giln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

ASp

Leu

80

Ile

Leu

Thr

Arg

Leu

160

Arg

Trp

Leu

Trp



376247-035

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 Ley Asn val Glu
305 310 315 320

Ser Ser Ser Leu Leu Thr Pro val GIn Tyr

323 330
<210> 63
<211> 990
<212> BDNA _
<213> Artificial Sequence
<220>
<223> variant of ATALL7
<400> 63
atggctitct cagctgacac ctctgaaate gtttacaccc acgacaccgg tctggactat 60
atcacctact ctgactacga actggacccg gctaaccege tggctggtgg tgctgottag 120
atcgaaggtg ctttcgttcc gccgtectgaa getegtatet ctatcticga ccagggttac 180
tatacctctg acgctaccta cacctgtrte cacgtttgga acggtaacgc tttccgtetg 240
gacgaccaca tcgaacgtct gttctctaac geggaatctce tgcgtatcat cccgeegetg 300
actcaggacg aagttaaaga gatcgctctg gaactggttg ctaaaaccga actgcgtgaa 360
gcaatcgttt crtgtttctat cacccgtggt tactcttcta ccccatatac gogtgacatc 420
accaaacatc greccgcaggt ttacatgtac getgttccgt accagtggat cgtaccgttt 480
gaccgcatcc gtgacggtgt tcacttaatg gttgctcagt ctgttegtcg tacgocgogt 540
agctctateyg acccgeaggt taaaaactic cagtggggtyg acctgatccg tgcaattcag 600
gaaacccacg accgtggttt cgagetgecg ctgetgetgg actgcgacgg totgotgget 660
gaaggtccgg gtitcaacgt tgttgttatc aaagacggtyg ttgttcgtic tocgggtogt 720
gctgctctge cgggtatcac ccgtaaaacc gttctggaaa tcgctgaatc tctgggtcac 780
gaagctatcee tggctgacat caccitgget gaactgetgg acgctgacga agttctgogr 840
tgctcaaccy gtggtggtgt ttggecgttc gtttctgttg acggtaacce gatctctgac 900
ggtgitccgg gtccgttaac ccagtctate atcegtegtt actgggaact gaacgttgaa 560
tcttettcte tgetgaccoe ggtacagtac 990
<210> 64
<211> 330
<212> PRT

<213> Aartificial sequence

<220>
Page 69



376247-

<223> variant of ATA117

<400> 64

mMet Ala Phe Ser Ala Asp Thr Ser Glu Ile val
1 5 10

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

Pro Leu gga Gly Gly Ala Ala zgp Ile Glu Gly

Ser Géu Ala Arg Ile Ser Ile phe Asp GIn Gly
5 55

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

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

Ile Pro Pro teu Thr GIn Asp Glu val Lys Glu
100 105

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

Arg Gly Tyr Ser Ser Thr Pro Tyr Thr Arg Asp
130 135

Pro GIn val Tyr Met Tyr Ala val Pro Tyr Gln
145 150 155

Asp Arg Ile Arg Asp Gly val His teu Met val
165 170

Arg Thr Pro Arg Ser Ser Ile Asp Pro Gln val
180 185

Gly Asp Leu Ite Arg Ala 1le Gln Glu Thr His
195 200

Leu Pro Leu Leu Leu Asp Cys Asp Gly Leu Leu
210 215

phe Asn val val val Ile Lys Asp Gly val val
225 230 235

035

Tyr

Leu

Ala

Tyr

60

Asn

Glu

Ile

Ser

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Page 70

Thr

Asp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Asn

Arg

Glu

Ser

His

Pro

30

val

Thr

Phe

Leu

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ite

His

Pro

val

175

Gln

Phe

Pro

Gly

Thr

Asn

Pro

Asp

Leu

80

Ite

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg



Ala

Ser

Leu

Pro

Pro

305

Ser

Ala

Leu

AsSp

Phe

290

Leu

ser

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

<220>
<223>

<400>
atggctttct

Leu

Gly

Ala

275

val

Thr

ser

65
990
DNA

65

atcacctact

atcgaaggtg

tatacttctg

gacgaccaca

accctggacy

gcaatcgttt

accaaacatc

gaccgcatcce

Tcttctateg

gaaacccacg

gaaggtccgy
gctgcetctge

gaagctatcc

tgctcaaccy

Pro

His

260

AsSp

ser

GlIn

Leu

Glu

val

Ser

Leu
325

cagctgacac
ctgactacga
ctttcgttce
acgctaccta
tcgaacgtct
aagttaaaga
ctgtttctat
gtccgeaggt
gtgacggtgt
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac

tggctgacat

gtggtggtgt

Ile

Ala

val

ASD

Ile

310

Thr

variant of ATAll7

Thr

Ile

Leu

Pro

Artificial Sequence

Arg

Leu

Gly

Asn

Arg

val

ctctgaaate
actggacceyg
gccgtctgaa
cacctgttte
gttctctaac
gatcgcictyg
cacccgtggt
ttacatgtte
tcacgctatg
taaaaacttc
cgagctgecyg
tgttgttate
ccgtaaaacc
caccctgget

ttggccgttc

376247~

Thr val
250

Lys

Ala Ile

265

Asp

Cys Ser Thr

Pro Ile Ser

Arg Tyr Trp

Gln

gtttacaccc
gctaaccegce
gctcgtatet
cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gctattccgt
gttgctcagt
cagtggggty
ctgctygctgy
aaagacggtg
gttctggaaa
gaactgctgg
gtttctgttyg

035

Ley Glu Ile

Ala
270

Thr Leu

Gly Gly Gly
285

Asp Gly val
300

Glu Leu Asn

acgacaccgg
tggctggtgg
ctatcttcga
acggtaacgc
tecegtatcat
ctaaaaccga
cceccattega
accagtggat
ctgttegtcg
acctgatccg
actgcgacgg
Ttgttegttc
tcgetgaatc
acgctgacga

acggtaaccc

Page 71

Ala Glu

255

Glu Leu

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgcttgg
ccagggttac
ttteccgtety
ccecgeegetyg
actgcgtgaa
gcgtgacatce
cgtaccgttt
tactccgegt
tgcaattecag
tctgetggct
tccgggregt
tctgggtcac
agttctgggt

gatctctgac

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



ggtgticcgg gtccggttac ccagtctatc atccgtegtt actgggaact gaacgtigaa

fcttcttcte tgctgaccce ggtacagtac

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

<220>
<223>

<400>

66
330
PRT

Artificial Sequence

variant of ATA117

66

Met Ala Phe

1

Gly

Pro

Ser

Ala

65

ASD

Ile

val

Arg

Pro

145

Asp

Arg

Leu

Leu

Glu

50

Thr

AsSp

Pro

Ala

Arg

Thr

Asp

Ala

35

Ala

Tyr

Pro

Lys

115

Tyr

val

Ile

Pro

Ser

Tyr

20

Gly

Arg

Thr

Leu

100

Thr

ser

Tyr

Arg

Ala

5

Ile

Gly

Ile

Cys

Glu

85

Thr

Glu

sSer

Met

ASD

Ser

ASp

Thr

Ala

Ser

Phe

70

Arg

l.eu

Leu

Thr

Phe

150

Gly

Ser

Thr

Tyr

Ala

Ile

55

His

Leu

ASD

Arg

Pro

135

Ala

val

Ile

Ser

Ser

Tep

40

Phe

val

Phe

Glu

Glu

120

Phe

Ile

His

Asp

Glu

Asp

25

Ile

ASp

Trp

Ser

val

105

Ala

Glu

Pro

Ala

Pro
185

376247035

Ile

10

Tyr

Glu

GIn

Asn

Asn

90

Lys

Arg

Tyr

Met
170

va'l

Glu

Gly

Gly

Gly

75

Ala

Glu

val

ASp

Gln

155

val

Tyr

Leu

Ala

Tyr

60

Asnh

Glu

Ile

sSer

Ile

140

Trp

Ala

Gin val Lys

Page 72

Thr

Asp

Phe

45

Tyr

Ala

ser

Ala

va'l

125

Thr

Ile

GIn

Asn

His

Pro

30

val

Thr

Phe

Ile

Leu

110

Ser

Lys

val

Ser

Phe
190

AsSp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Thr

Asn

Pro

Asp

l.eu

20

Ile

Ley

Thr

Arg

Phe

160

Arg

Trp

960
950



Leu
195

Gly Asp

Pro Leu

210

Leu

Phe val

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>

67
320
DNA.

67

Ile Arg

Leu

Leu

val val

Ala

ASp

Ile

Gin
200

ITe

Cys
215

Asp

LYS ASp

230

Pro

His
260

Asp Glu

val

Ser

Gln ser

Ile

Ala

val

ASp

Ile

Thr Arg

Ile Leu
Leu Gly
Gly

Asn

Ile Arg

310

Leu
325

Leu

Thr

Pro val

Artificial sequence

variant of ATA11l7

atggcttict cagctgacac cccggaaatc

atcacctact
atcgaaggtg
tatacttctg
ggggaccaca
accaaagacg
gcaatcgttt
accaaacatc

gaccgegtec

ctgactacga
ctttcgttce
acgctaccta
tcgaacgtet
aagttaaaga
ctgtttctat
grccgeaggt
gtgacggtyt

actggacccg
ggcgtctgaa
caccacctte
gttctctaac
gatcgctetg
cacccgtggt
ttacatgtat

tcacgctatg

376247~

Glu Thr His

Gly Leu Leu

val
235

Gly val

Thr val

250

Lys

Ala Ile

265

ASD

Cys Ser Thr

Pro Ile ser

Arg Tyr

Glin Tyr

gtttacaccc
gcraacccgce
gctegtatct
cacgtttgga
gcggaatcta
gaactggttg
tactcticta
gctgttcegt

gttgctecagt

035

Asp Arg

205

Gly

Ala Glu

220

Gly

Arg Ser Pro

Leu Glu Ile

Ala
270

Thr Leu

Gly Gly Gly

Gly val

l.eu Asn

acgacaccgg
tggctggtgg
ctatcttcga
acggtaacgc
ttegtttgat
ctaaaaccga
ccccatrtega
accagtggat

ctgttcgtcg

Page 73

Phe
Pro Gly
Gly Arg
2

Ala Glu
Glu Leu
val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgcttgg
ccagggttac
tttecgtetg
cccgeegety
actgcgtgaa
gcgtgacatce
cgtaccgtrt

tactccgegt

60
120
180
2490
300
360
420
480
540



agctctateg
gaaacccacyg
gaaggtccgg
gctgctctge
gaagctatcc
tgctcaaccy

ggtgticcegg
ccttcttetrc

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

68
330
PRT

<220>
<223>
<400> 68

Met Ala Phe
1

Gly Leu Asp

Ala
35

Pro Leu

Glu Ala

56

Ser

Ala Thr

65

Tyr

Asp His

ITe Pro Pro

val Ala Lys

Arg Gly Tyr

ser
Tyr
20

Gly
Arg
Thr
Ile
Leuy
100

Thr

Ser

acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtyt
gtccggttac

tgctgacccc

Ala

5

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

sSer

ASD

Thr

Ala

ser

Phe

70

Arg

LYs

Leu

Thr

Artiticial Sequence

variant of ATAll7

Thr

Tyr

Ala

Ile

55

His

Leu

ASp

Arg

Pro
135

taaaaacttc
cgagetgecg
rgttgttatc
ccgtaaaacc
caccctggcet
ttggecgttce
ccagtctatce

ggtacagtac

Pro

Ser

Trp

40

Phe

val

pPhe

Glu

Glu

120

Phe

376247~

cagtggggtg
attctgetgg
aaagacggtg
gtitttgaaa
gaactgtatg
gtttctgttg

atcecgtegtt

ITe val

10

Glu

AsSp Glu

25

Tyr

Ile Glu Gly

Asp Gln Gly

Trp Asn Gly

75

Asn Ala

90

Ser

val Glu

105

Lys

Ala 1le val

Glu Arg Asp

035

acctgatccyg
actgcgacaa
ttgttcgttc
tcgetgaatce
acgctgacga
acggtaaccc

actgggaact

Tyr Thr His

Leu Pro

30

ASp

Phe val

45

Ala

Tyr Thr

60

Tyr

Asn Ala Phe

Giu Ser Ile

ITe Ala Leu

110

val
125

Ser ser

Ile Thr

140

Lys

pPage 74

tgcaattcag
cctgctgget
tccgggtegt
tetgggtcac
agttctgggt
gatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

pro Ala
Ser

Asp

Leu
80

Arg

Arg Leu

95

Glu Leu

Thr

Ile

His Arg

600
660
720
780
840
900
960
9380



376247-035

Pro GIn val Tyr Met Tyr Ala val Pro Tyr Gln Trp ITe val Pro phe
145 150 155 160

Asp Arg val Arg Asp GTy 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
180 185 190

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

Leu Pro Ile 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 ITe Thr Arg Lys Thr val phe 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

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 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

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

<210> 69

<211> 990

<212> DNA

<213> Artificial seqguence

<220>
<223> Vvariant of ATAll7

<400> 69
atggctttct cagctgacac cccggaaatc gtttacaccc acgacaccgg tctggactat 60

atcacctact ctgactacga actggacccg gcetaaccege tggetggtgg tgotgottgg 120

atcgaaggtg ctttcgttce ggcgtctgaa gectcgtatct ctatcttcga ccagggttac 180
Page 75



tatacttctg
ggggaccaca
acccaggacyg
gcaatcgttt
accaaacatc
gaccgeateco
agcictateg
gaaacccacyg
gaaggtccgg
getgetctge
gaagctatcc
tgctcaaccyg

ggtgttccgg
cettcttcte

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

<220>
<223>

<400>

70
330
PRT

70
Met Ala Phe
1

Gly

Leu Asp

Ala
35

Pro Leu

Glu Ala

50

Ser

Ala Thr

65

Tyr

ASp His

acgctaccta
tcgaacgtet
aagttaaaga
ctgtttetat
gtccgcagot
gtgacggtgt
acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccece

ser Ala
5

Tyr Ile

20

Gly Gly

Ile

Arg

Thr Thr

Asp Thr

Thr

Ala

Ser

Phe

caccaccttc
gttctctaac
gatcgetctg
caccegtggt
ttacatgtat
tcacctgatg
taaaaacttc
cgagctgecg
tgttgttatc
ccgtaaaacc
cacccegget
ttggcegtic
ccagtctatc

ggtacagtac

Artificial Sequence

variant of ATAl17

Pro

Tyr ser

Ala Trp

40

Iie phe

55

His val

70

Glu
85

Ile

Arg

Leu Phe

376247~

cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gctgtteegt
gttgctcagt
cagtggggty
ctgctgcigy
aaagacggtyg
gttctggaaa
gaactgctgg
gtttctgttg

atccgtegtt

I'le val

10

Glu

ASD Glu

25

Tyr

Ile Glu Gly

Asp GIn Gly

Trp Asn Gly

75

Asn Ala
80

ser

035

acggtaacgc
ttcgtattat
ctaaaaccga
ccceattega
accagtggat
ctgttcgtcg
acctgatcceg
actgcgacaa
ttgttcgttc
tcgctgaatce
acgctgacga
acggtaactc

actgggaact

Tyr Thr His

Pro
30

l.eu Asp

pPhe val

45

Ala

TYr Thr

60

Tyt

Asn Ala phe

Glu ser Ile

Page 76

tttccgtctg
cccgecegetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tactccgegt
tgcaattcag
cctgctgget
tccgggtegt
tctgggtcac
agttctgggt
tatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn
Pro
Ser

ASp

Leu
80

Arg

Arg Ile

95

240
300
360
420
480
540
600
660
720
780
840
900
960
930



Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe

225

Ala

Ser

Leu

Pro

Pro

305

Pro

Pro

Ala

Arg

Thr

AsSp

Pro

210

Asn

Ala

Leu

Asp

Phe

290

va'l

seyr

<210>
<211>

Pro

LyS

Tyr

val

Ile

Pro

Leu

195

L.eu

val

Leu

Gly

Ala

275

val

Thr

Ser

71
990

Leu

100

Thr

Ser

Tyr

Arg

Arg

180

Ile

Leu

val

Pro

His

260

Asp

Ser

Gln

Leu

Thr

Glu

Ser

Met

Arg

Leu

val

Glu

val

Ser

Leu
325

Gin

Leu

Thr

Tyr

150

Gly

Ser

Ala

AsSp

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

ASp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Glu

Glu

120

Phe

val

His

Asp

Gln

200

Asp

Asp

Arg

Leu

Gly

Asn

Arg

val

val

165

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

Arg

Gln

376247-035

Lys Glu Ile

Ile

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

Asp

Ser

Tle

Tyr

Tyr
330

val

ASp

Gin

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

315

Ser

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

300

Glu

Page 77

Ala

va'l

125

Thr

Ile

GlIn

ASn

sSer

Glu

Pro

Leu

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

Glu

Ile

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

Glu

Leu

Trp

Gly

Glu
320



376247-035
<212> DNA
<213> Artificial Seguence

<220>
<223> variant of ATAll7

<400> 71
atggctitct cagctgacac ccctgaaatc gtttacacce acgacaccgg tctggactat

atcacctact ctgactacga actggacccyg gctaacccge tggetggtgg tgetgetigg
atcgaagytg ctttcgttec gccgtctgaa getcgtatct ctatcttcga ccagggttac
tatactictyg acgctaccta caccacctte cacgtttgga acggtaacge tttccgrctg
gacgaccaca tcgaacgtct gttctctaac gcggaatcta tccgtatcat cgcgecgcetg
acccaggacg aagttaaaga gatcgetcty gaactggttg ctaaaaccga actgegtgaa
gcaatcgttt ctgtttctat cacccgtggt tactcticta ccccatrtcga gegtgacatce
accaaacatc gtccgcaggt ttacatgtac gctgttccegt accagtggat cgtaccgttt
gaccgcatcc gtgacggtgt tcacgctatg gttgctcagt ctgttecgteg tactccgegt
tcttctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag
gaaacccacg accgtggttt cgagctgccg ctgctgcetgg actgcgacgg tctgotgget
gadggtccgg gtttcaacgt tgttgttate aaagacggtg ttgttcgttc tccgggtegt
gctgctctyge cgggtatcac ccgtaaaacc gttctggaaa tcgetgaatc tctgggtcac
gaagctatce tggctgacat caccctgget gaactgetgg acgotgacga agttctgggt
tgctcaaccy gtggtggtgt ttggecgtte grtttctgttg acggtaacce gatctctgac
ggtgttccgg gtecggttac ccagtctatc atccgtcegtt actgggaact gaacgttgaa

tettettcote tgetgaccee ggracagtac

<210> 72

<211> 330

<212> PRT

<213> Artificial Sequence
<220>

<223> variant of ATA1ll7
<400> 72

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 gsp Tyr Glu Leu Asp ggo Ala Asn
20 5

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

Page 78

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



Ser

Ala

65

ASp

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

Ser

Leu

Pro

Glu

50

Thr

ASp

Pro

Ala

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

ASp

Phe
290

Ala

Tyr

His

Pro

Tyr

val

ITe

Pro

Leu

195

Leu

val

l.eu

Gly

Ala

275

val

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

l.eu

val

Pro

His

260

ASP

Ser

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

ASp

165

Ser

Arg

Leu

val

Gly

Glu

Glu

val

ser

Phe

70

Arg

Gln

Leu

Thr

Tyr

150

Gly

Ser

Ala

ASD

Ile

230

Ile

Ala

val

ASp

Ile

55

His

Leu

ASp

Arg

Pro

135

Ala

val

Ile

1le

Cys

215

Lys

Thr

Ile

Leu

Phe

val

Phe

Glu

Glu

120

Phe

val

His

Asp

Gin

200

AsSp

ASp

Arg

Leu

Gly

Asnh

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Ala

Pro

185

Glu

Gly

Gly

Lys

Ala

265

Cys

Pro

376247-035

Gln Gly Tyr
60

Asn

Asn

90

LYysS

Ile

Arg

Tyr

Met

170

GlIn

Thr

Leu

val

Thr

250

Asp

Ser

Ile

Gly

75

Ala

Glu

val

Asp

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

Asp
300

Page 79

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Ash

Ser

Glu

Leu

Gly

Gly

Thr

Phe

Ile

Leu

1106

Ser

Lys

va'l

Ser

Phe

180

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

Asp

Leu

80

Ite

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

240

Glu

L.eu

Trp

Gly



305

376247-

Ser Ser Ser Leu Leu Thr pro val GIn Tyr

<210> 73

<211> 990
<212> DNA
<213>

<220>
<223>

<400> 73

325

Artificial Sequence

variant of ATA11l7

atggctttct cagctgacac ccctgaaatc

atcacctact
atcgaaggtg
tatacttctg
ggggaccaca
acccaggacyg
gcaatcgttt
accaaacatc
gaccgeatcc
agctctatcg
gaaacccacyg
gaaggrccgy
getgctetge
gaagctatcec
tgctcaaccy

ggtattccgg

CCLTCTLCEC

<210> 74

<211> 330
<212> PRT
<213>

<220>
<223>

<400> 74

ctgactacga
ctrtcgttcce
acgcetraccta
tcgaacgtcet
aagttraaaga
ctgtttctat
gtcegeaggt
gtgacggtgt
acccgeaggrt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggigt
gtcecggttac

tgctgaccce

actggaccey
gccgrctgaa
caccacctte
gttctctaac
gatcgetetg
cacccgtggt
ttacatgtat
teacgetatg
taaaaacttc
cgagctgeceg
tgttgttatc
ccgtaaaacc
caccccgget
ttggeegtte
ccagtctatc

ggtacagtac

Artificial sequence

variant of ATA117

330

gtttacaccc
gctaacccge
gctegtatcet
cacgtrtgga
gcggaatctt
gaactggttyg
tactcticta
gcrgrrecgt
gttgctcagt
cagtygggty
ctgetgetgg
aaagacggtg
gttctggaaa
gaactgctyg
gtttctgttg

atccgteglt

035

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

acgacaccgyg
tggctyggtyg
ctatcttcga
acggtaacgce
tgcgtttgat
Ctaaaaccga
ccecaticga
accagtggat
ctgttegteg
acctgatceg
actgcgacgg
ttgttegtte
tcgetgaate
acgctgacga
acggtaactc

actgggaact

Page 80

320

tctggactat
tgctgcttgg
ccagggtrac
tttccgtcty
ceegeegetyg
actgegtgaa
gcgrgacate
cgtaccgttt
ttcececgegt
tgcaattcag
tctgotggct
Tecggotogt
tctgggtcac
agttectgggt
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

Leu

Phe

225

Ala

Ala

Leu

Leu

Glu

50

Thr

ASp

Pro

Ala

Arg

Ser

AsSp

Pro

210

Asn

Ala

Phe

ASp

Ala

35

Ala

TyYr

His

Pro

Lys

115

Tyr

val

Ile

Pro

Leu

185

Leu

val

Leu

Ser

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

lL.eu

val

Pro

Ala

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

MetT

Arg

Leu

val

ASD

Thr“

Ala

ser

phe

70

Arg

Glin

LeLs

Thr

Tyr

150

Gly

ser

Ala

ASp

Ile

230

Ile

Thr

TYHP

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

val

His

ASp

Gin

200

Asp

Asp

Arg

Glu

ASp

25

Ile

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Ala

Pro

185

Glu

Gly

Gly

LYS

376247-035

Ile val Tyr

10

Tyr

Glu

Gln

Ash

Asn

S0

LYS

Ile

Arg

Tyr

Met

170

Gin

Thr

Leu

val

Thr
250

Glu

Gly

Gly

Gly

75

Ala

Glu

val

Asp

Gin

155

val

val

His

Leu

val

235

val

Leu

Ala

Tyr

60

Asn

Glu

Ile

Ser

Ile

140

Trp

Ala

LYyS

Asp

Ala

220

Arg

Leu

pPage 81

Thr

Asp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Asn

Ser

Glu

His

Pro

30

val

Thr

Phe

Leu

Leu

110

Ser

Lys

val

ser

Phe

190

Gly

Gly

Pro

Ile

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala
255

Thr

Asn

Pro

ASp

Leu

80

Leu

Leu

Thr

Arg

rhe

160

Arg

Trp

Gly

Arg
240

Glu



376247-035

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

p Gly val pro Gly
290 295 300

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

Pro Ser Ser Leu Leu Thr Pro val Gin Tyr

325 330
<210> 75
<211> 990
<212> DNA
<213> Artificial sequence
<220>
<223> variant of ATAll7
<400> 75
atggetttct cagctgacac ccoctgaaatc gtttacaccc acgacaccgg tctggactat 60
atcacctact ctgactacga actggacccg gctaacccge tggcetggtgg tgotgottog 120
atcgaaggtg ctttcgttcc gccgtctgaa getegtatct ctatcttega ccagggtttt 180
tatacttctyg acgctaccta caccaccttc cacgtttgga acggtaacgc tttecgtctg 240
ggggaccaca tcgaacgtct gttctctaac gcggaatcta ttegttigat cccgoocgetg 300
acccaggacyg aagttaaaga gatcgctctg gaactggttg ctaaaaccga actgcgtgaa 360
gcaatcgttt ctgtttctat cacccgtggt tactcttcta ccccattcga gegtgacatce 420
accaaacatc gtccgeaggt ttacatgtat getctgecgt accagtggat cgtaccgttt 480
gaccgeatco gtgacggtgt tcacgetatg gttgctcagt ctgttegtcg ttccccgcgt 540
agctctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtggttt cgagctgecg ctgetgctgg actgcgacaa cetgetgget 660
gaaggiccgg gtttcaacgt tgttgttatc aaagacggtg tirgttcgttc tecgggtogt 720
getgetetge cgggtatcac ccgtaaaacc gttttigaaa tegetgaatc tctgggtcac 780
gaagctatcce tggetgacat caccccggcet gaactgtacg acgctgacga agttctgggt 840
tgctcaaccyg gtggtggtgt ttggeccgtic gtttctgttg acggtaactc tatctctgac 200
ggtgttcogg gtcocggttac ccagtctate atccegtegtt actgggaact gaacgttgaa 960

Page 82



ccttettete tgctgaccce ggtacagtac

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

<220>
<223>

<400>

76
330
PRT

Artificial Seguence

variant of ATAl11l7

76

Met Ala Phe Ser

1

Gly Leu

Pro leu

ser Glu
50

Ala Thr

65

Gly Asp

ITe Pro

val Ala

Arg Gly

Pro Gln

145

Asp Arg

Arg ser

Gly Asp

ASp

Ala

35

Ala

Tyr

His

Pro

Tyr

val

Ile

Pro

Leu
195

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

?Ta Asp Thr

Ile

Gly

ITe

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

Thr

Ala

Ser

Phe

70

Arg

GIn

Leuy

Thr

Tyr

150

Gly

Ser

Ala

Tyr

Ala

ITe

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Leu

His

Asp

Gln
200

Glu

Asp

25

Ile

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Ala

Pro

185

Glu

376247-035

Ile val Tyr
10

Tyr Glu Leu

Glu Gly Ala

Gin Gly Phe
60

Asn Gly Asn
75

Asn Ala Glu
90

Lys Glu Ile

ITe val ser

Arg Asp Ile
140

Tyr GIn Trp
155

Met val Ala
170

Gln val Lys

Thr His Asp

Page 83

Thr

Asp

phe

45

Tyr

Ala

ser

Ala

val

125

Thr

Ile

Gln

Asn

Arg

His

Pro

30

val

Thr

Phe

Ile

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

ASp

15

Ala

Pro

ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Thr

Asn

Pro

Asp

Leu

8C

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

980



376247-035

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 reu Pro Gly ITe Thr Arg Lys Thr val Phe Glu Ile
245 250
Ser Leu Gly His Glu Ala ITe 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 Gln Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn
305 310 315
Pro Ser Ser Leu Leu Thr Pro val Gin Tyr
325 330
<21i0> 77
<211> 990
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of ATAl11l7
<400> 77
atggctttct cagctgacac cectgaaatc gtitacacce acgacaccgg
atcacctact ctgactacga actggaccog getaacccge tggetggtog
atcgaaggtg ctitcgttcc gecgtctgaa getcgtatet ctatcttcga
tatacttctg acgctaccta caccaccttc cacgtttgga acggtaacge
ggggaccaca tcgaacgtct gttctctaac geggaatctrt tgegtttgatr
acccaggacg aagttaaaga gatcgctctg gaactggttg ctaaaaccga
gcaatcgttt ctgtttctat cacccgtggt tactcttcta ccccatrcga
accaaacatc gtccgcaggt ttacatgtat gctgttccgt accagtggat
gaccgcatcce gtgacggtgt tcacctgatg gttgetcagt ctgttcgteg
agctctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccg

page 84

Pro

Gly

Ala
255

Glu Leu

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctacttygg
ccagggtttt
tTttcecgtetyg
cccgeegetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
ttceeecgegt

tgcaattcag

60
120
180
240
300
360
420
480
540
600



gaaacccacg

gaaggtccgg

gctgetce

tgc

gaagctatcc

tgctcaa
ggtgttc

cctretrt

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

<220>
<223>

<400>
Met Ala
1
Giy'aeu
Pro Leu
Ser Glu
50

Ala Thr
a5

Gly Asp
Ile Pro
val Ala

Arg Gly

Pro Gin
145

cecg
cgg
ctc
78

330
PRT

accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtceggttac

tgctgaccec

Artificial Sequence

variant of ATALLl?7

78
Phe

Asp

Ala

35

Ala

Tyr

His

Pro

TYyr

val

Ser Ala Asp Thr
5

Tyr

20

Gly

Arg

Thr

1le

Leu

100

Thr

Ser

Tyr

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

Thr

Ala

Ser

Phe

70

Arg

Gin

Leu

Thr

TYyr
150

Tyr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

cgagctgecg
tgttgttatce
ccgtaaaacc
caccccgget
ttggeegttc

ccagtctatce

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

val

376247-035
ctgctgctgg actgcgacaa

aaagacggtg trgttcgttc

gttctggaaa

gaactgctgg

gttactgttg

atccgtegtt

ggtacagtac

Glu

ASp

25

Ile

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Ile

10

Tyr

Glu

Gln

Asn

Asn

90

Lys

Ile

Arg

Tyr

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

AsSp

Gln
155

tcgetgaatce

acgctgacga

acggtaactc

actgggaact

Tyr

Leu

Ala

Phe

60

Asn

Glu

Ile

Ser

Ile

140

Trp

Page 85

Thr

Asp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

ITe

His

Pro

30

val

Thr

Phe

Leu

Leu

110

sSer

Lys

vai

cctgctgget
tccgggtegt
tctgggteac
agttctgggt
tatctctgac

gaacgttgaa

Asp

15

Ala

Pro

Ser

Arg

Arg

a5

Glu

Ile

His

Pro

Thr

Asn

Pro

Asp

Leu

80

l.eu

Leu

Thr

Arg

Phe
160

660
720
780
840
900
960
990



Asp

Arg

Gly

Leu

Phe

225

Ala

Ser

Leu

Pro

Pro

305

Pro

Arg

Ser

ASp

Pro

210

Asin

Ala

l.eu

Asp

Phe

290

val

Ser

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

<220>
<223>

<400>
atggctttct cagcetgacac ccctgaaatc gtttacacce

Ile

Pro

l.eu

185

Leu

val

Leu

Gly

Ala

275

val

Thr

Ser

79
990
PNA

79

Arg

Arg

ITe

Leu

val

Pro

His

260

Asp

Thr

Gin

Leu

Asp

ser

Arg

Leu

val

Gly

Glu

Glu

val

Ser

Leuy
325

Gly

ser

Ala

Asp

ITe

230

Ile

Ala

val

Asp

Ile

310

Thr

variant of ATA1ll7

val

Ile

Ile

Cys

215

Lys

Thr

Ile

l.eu

Gly

Ile

Pro

Artificial Sequence

His

ASD

Gln

200

ASD

Asp

Arg

Leu

Gly

Asn

Arg

val

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

Arg

Gin

376247-035

Met val Ala G1n Ser val Arg

1790

Gin

Thr

Leu

vai

Thr

250

Asp

s5er

Ile

Tyr

Tyr
330

val

His

Leu

val

235

val

Ile

Thr

Ser

Trp

atcacctact ctgactacga actggacccg gctaacccgce

atcgaaggty ctrtcgticc gocgtctgaa getcgtatet

tatacttctg acgctaccta caccacctic cacgtitgga

175

Lys Asn Phe Gin Trp
190

Asp Arg Gly Phe Glu

Ala Glu Gly Pro Gly
220

Arg Ser Pro Gly Arg
2
teu Glu Tle Ala Glu

Thr Pro Ala Glu Leu
270

Gly Gly Gly val Trp

Asp Gly val Pro Gly
300

Glu Leu Asn val Glu
320

acgacaccgg tctggactat
tggctggtgy tgctgcttyy
ctatcttcga ccagggttrt

acggtaacgc tttccgtctg

Page 86

60
120
180
240



376247-035

ggggaccaca tcgaacgtct grttctctaat geggaatcta ttcgtttgat

acccaggacg aagttaaaga gatcgetctg gaactggttg ctaaaaccga

gcgatcgttt ctgtitctat cacccgtggt tactcttcta ccccattcga

accaaacatc gtccgcaggt ttacatgtat getgttccgt accagtggat

gaccgcatcc gtgacggtgt tcacctgatg gttgctcagt cagttegteg

agctctatcg acccgcaggt taaaaacttc cagtggggtyg accrgatccg

gaaacccacg accgtggttt cgagctgecg cigotgetgg actgcgacaa

gaaggtccgg gtttcaacgt tgttgttatc aaagacggrtg ttgttogttc

gctgctctge cgggtatcac ccgtaaaacc gttctggaaa tcgotgaatce

gaagctatce tggctgacat caccccgget gaactgtacg acgcetgacga

tgctcaaccyg gtggtggtgt ttggccgtic grtictgttg acggtaactc

ggtgttccgg gtccggttac ccagtctatc atccgtegtt actgggaact

ccttettcte tgctgaccee ggtacagtac

<210> 80

<211> 330

<212> PRT

<213> Artificial Seqguence

<220>

<223> variant of ATAlL7

<400> 80

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

1 5 10

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

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

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

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

65 70 75

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

85 90

ITe Pro Pro Leu Thr Gin Asp Glu val Lys Glu Ile Leu

100 105 110

Page 87

cccgeegety
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgcgt
tgcaattcag
cctgctgget
tccgggtegt
tctgggtcac
agttctgggt
tatctctgac

gaacgttgaa

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Thr

Asn

Pro

Asp

Leu

80

Leu

Leu

300
360
420
480
540
600
660
720
780
840
900
960
990



val

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro

305

Pro

Ala

Arg

Thr

Asp

Pro

210

Asn

Ala

Leuy

Asp

Phe

290

val

Ser

<210>
<211>
<212>

<213>

Lys

115

Tyr

val

Ile

Pro

Laeu

195

Leu

val

Leu

Gly

Ala

275

vall

Thr

Ser

81
990
DNA

Thr

Ser

Tyr

Arg

Arg

180

Ile

Leu

val

Pro

His

260

Asp

Ser

Gin

Leu

Glu

ser

Met

Arg

Leu

val

Gly

Glu

Glu

val

Ser

Leu
325

Leu

Thr

Tyr

150

Gly

ser

Ala

ASp

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Pro

Artificial Sequence

Glu

120

Phe

val

His

Asp

Gin

200

Asp

ASD

Arg

Leu

Gly

Asn

Arg

val

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

Arg

Gin

376247-0335

Ile val Ser

Arg
Tyr
Met
170
GIn
Thr
L.eu
val
Thr
250
Asp
Ser
Ile

Tyr

TYr
330

Asp

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Ile

140

Trp

Ala

Lys

ASD

Ala

220

Arg

Leu

Thr

Gly

ASD

300

Glu

page 88

val

125

The

Ile

Gln

Asn

Ser

Glu

Pro

Leu

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

vall

Thr
Arg
Phe
160
Arg
Trp
Glu
Gly
Arg
240
Glu
Leu
Trp

Gly

Glu
320



376247-035

<220>

<223> Vvariant of arall?

<400> 81

atggctttct cagctgacac ccctgaaate gtttacaccc acgacaccgg tctggactat 60
atcacctact ctgactacga actggacccg gctaacccge tggetggtgg tgetgcttog 120
atcgaaggtg ctitcgticc gecgtotgaa getcgrtatct ctatcttcga ccagggtttit 180
tatacttctg acgctaccta caccaccttc cacgtttgga acggtaacge tttccgtcetyg 240
ggggaccaca tcgaacgtct gttctctaac goggaatctt tgcgtttgat cocgocgety 300
acccaggacg aagtraaaga gatcgcetctg gaactggttg ctaaaaccga actgogtgaa 360
gcaatcgttt ctgrttetat cacccgtggt tactcttcta ccccattcga gegtgacatce 420
accaaacatc gtccgcaggt ttacatgtat gctgttccgt accagtggat cgtaccgttt 480
gaccgcatcc gtgacggtgt tcacctgatg gttgctcagt ctgttegtcog ttocccgogt 540
agetctatcg acccgeaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtggitt cgagctgecg ctgetgetgg actgcgacgg tetgetgget 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgtic tccgggtegt 720
gctgctetge cgggtatcac ccgtaaaace gttctggaaa tcgetgaate tctgggtcac 780A
gaagctatce tggcetgacat caccccgget gaactgtacyg acgctgacga agttctgggt 840
tgctcaaccg gtggtggtgt ttggecgtte gtttctgttg acggtaactc tatctctgac 900
ggtgttccgg gtoecggttac ccagtctatc atccgtegtt actgggaact gaacgttgaa 960
cctTcttcte tgctgaccee ggtacagtac 290
<210> 82

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATAll7

<400> 82

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 GTu Leu Asp ggo Ala Asn
20 25

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

ser Glu Ala Arg Ile Ser ye Phe Asp GIn Gly Phe Tyr Thr Ser Asp
50 5 60

Page 89



Ala

65

Iie

val

Arg

Pro

145

AsSp

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro

Thr

ASD

Pro

Ala

Arg

Ser

Asp

Pro

210

Asn

Ala

Leu

Asp

Fhe

290

val

Tyr

His

Pro

Lys

Tyr

val

Ile

Pro

Leu

195

L.eu

val

Leu

Gly

Ala

275

val

Thr

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

l.ey

val

Pro

His

260

Asp

Ser

Gin

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

l.ey

val

Glu

val

ser

Phe

70

Arg

Glin

Leu

Thr

Tyr

150

Gly

ser

Ala

ASD

Ile

230

Ile

Ala

val

Asp

Ile

His

Leu

ASp

Arg

Pro

135

Ala

val

ITe

Cys

Lys

Thr

1le

Leu

Gly

Ile

val

Phe

Glu

Glu

120

Phe

val

His

Asp

Gln

200

Asp

Asp

Arg

Leu

Arg

Trp

Ser

val

105

Ala

Glu

Pro

leu

Pro

185

Glu

Gly

Gly

LysS

Ala

265

Cys

Ser

Arg

376247-035

Asn Gly Asn

ASh

90

Lys

Ile

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

ASp

Ser

Ile

75

Ala

Glu

val

Asp

Gln

155

val

val

His

Leu

val

235

val

Ile

Thr

ser

Glu

Ile

Ser

Ile

140

Trp

Ala

Lys

ASp

Ala

220

Arg

Leu

Thr

Gly

ASp
300

Tyr Trp Glu
Page 80

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Asn

Arg

Glu

Ser

Glu

Pro

Gly

Gly

Leu

Phe

Leu

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Itle

Ala

270

val

Asn

Arg

Arg

95

Gglu

Ile

His

Pro

val

175

Gin

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Leu

80

Leuy

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Leu

Trp

Gly

Glu



376247-035
- 305 310 315 320

Pro Ser Ser Leu Leu Thr pro val GIn Tyr

325 330
<210> 83
<211> 9390
<212> DNA
<213> artificial seguence
<220>
<223> variant of ATA117
<400> 83
atggctttct cagctgacac ccctgaaatc gtttacaccc acgacaccgg tctggactat 60
atcacctact ctgactacga actggacccg gctaacccge tggctggigg tgctgottag 120
atcgaaggtyg ctrtcgttce gecgtctgaa getegtatct ctatcttega ccagggttter 180
tatacttctg acgctaccta caccaccttc cacgtttgga acggtaacge tttccgtctyg 240
ggggaccaca tcgaacgtct gtrctctaat gcggaatcta ttcgttigat cccgecgetg 300
acccaggacg aagttaaaga gatcgctctg gaactggttyg ctaaaaccga actgcgtgaa 360
gcgatcgtta ctgtttctat cacccgtggt tactcttecta ccccaticga gogtgacartc 420
daccaaacatc grtccgcaggt ttacatgtat gctgttccgt accagtggat cgtaccgttt 480
gaccgcatcc gtgacggtgt tcacctgatg gttgctcagt cagttcgtcg tacaccgegt 540
agctctatcg acccgeaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtggttt cgagctgocg ctgctgetgg actgegacaa cctgotggcet 660
gaaggtccgg gtttcaacgt tgrtgttatc aaagacggtg ttgttcgttc tccgggtegt 720
gctgctctge cgggtatcac ccgtaaaacc gttctggaaa tcgctgaate tctgggtcac 780
gaagctatcc tggcetgacat caccccggcet gaactgracg acgctgacga agttotgggt 840
tgctcaaccg gtggtggtgt ttggeegttc gtttctgttg acggtaactc tatctctgac 900
ggtgttccgg gtccggttac ccagtctate atccgtegtt actgggaact gaacgttgaa 960
ccttettcte tgetgaccce ggtacagtac 990
<210> B84
<211> 330
<212> PRT
«213> Artificial Seguence
<220>
<223> Vvartiant of ATA117
<400> 84

Met Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Asp Thr
1 5 10 15
Page 91



Gly

Pro

Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Ley

Phe

225

Ala

Ser

Leu

Ley

Glu

50

Thr

ASp

Pro

Ala

Gly

Gln

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

Asp

Ala

Ala

Tyr

His

Pro

Lys

TYF

val

Ile

Pro

L.eu

195

Leu

val

Lau

Gly

TYF

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

vai

Pro

His

Ile

Gly

Ile

Thr

Glu

&5

Thr

Glu

Ser

Met

Arg

Leu

val

Gly

Glu

Thr

Ala

Ser

Phe

70

Arg

Gln

Leu

Thr

Tyr

150

Gly

Ser

Ala

AsSp

Ile

230

Ile

Ala

Tyr

Ala

Ile

55

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Iie

Cys

215

Lys

Thr

Iie

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

val

His

Asp

Gin

200

ASp

Asp

Arg

Leu

Asp

25

Ile

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Ash

Gly

Lys

Ala

376247-035

Tyr Glu Leuy

Giu

Gin

Asn

Asn

90

Lys

ITe

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr
250

Gly

Gly

Gly

75

Ala

Glu

val

Asp

Glin

155

val

val

His

Leu

val

235

val

Ala

Phe

60

Asn

Glu

Ile

Thr

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Asp Ile Thr
Page 92

ASp

rhe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Tle

Gin

Asn

205

Glu

Ser

Glu

Pro

Pro

30

val

Thr

Phe

ITe

Leu

110

Ser

LYS

val

Ser

Phe

190

Gly

Pro

Ile

Ala

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

Asn

Pro

Asp

Leu

80

Leu

Leu

Thr

Arg

rhe

160

Arg

Trp

Glu

Gly

Arg

240

Glu

L.ey



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

Pro Phe val

290

Pro val Thr

305

Pro Ser Ser

<210> B85
<211> 990
<212> DNA
<213>
<220>
<223>

<400> 85

376247-035

260 265 270

285

Gly Gly Gly val Trp

Ser val Asp Gly Asn Ser ITe Ser Asp Gly val pro Gly

295 300

GIn Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
1

310 315

teu Leu Thr Pro val GIn Tyr
325 330

Artificial Sequence

varijant of ATAL11l7

atggctttct cagctgacac ccctgaaatc gtttacaccc acgacaccgg

atcacctact
atcgaaggtg
tatacttctg
ggggaccaca
acccaggacg
gcgatcgttc
accaaacatc
gaccgeatcc
agctctateg
gaaacccacg
gaaggiccgy
gctgctectgc
gaagctatce
tgctcaaccy

ggtgticcgg
ccttcttctc

ctgactacga actggacccy getaaccege tggetggtgg
ctttegttece gocgtctgaa gotcgtatot ctatcttcga
acgctaccta caccaccttc cacgtttgga acggtaacgc
tCgaacgtct grtctctaat geggaatceta ticgtttgat
aagttaaaga gatcgctctg gaactggttg ctaaaaccga
atgtttetat cacccgtggt tactoticta ccccattcga
gtccgcaggt ttacatgtat getgttccygt accagtggat
gtgacggtgt tcacctgatg gttgctcagt cagttcgtcg
accegeaggt taaaaacttc cagtgogatg acctgatcecy
accgtggttt cgagcetgecg ctgetgctgy actgcgacaa
gtttcaacgt tgttgttatc asagacggtg ttgttcgttc
cgggtatcac ccgtaaaacc gttctggaaa tegetgaatc
tggctgacat caccccgget gaactgtacg acgctgacga
gtggtggtgt ttggccgttc gttictgttg acggtaactc
gtccggttac ccagtctatc atccgtegtt actgggaact

tgctgaccce ggtacagrac

Page 93

320

tctggactat
tgctgcttag
ccagggtttt
ttteegtetyg
ccecgecgety
actgcgtgaa
gcgtgacate
cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tccgggtegt
tctgggteac
agttctgggt
tatctctgac

gaacgtrtgaa

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



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

<220>
<223>

<400>

86
330
PRT

Artificial Sequence

variant of ATAll7

86

Met Ala Phe
1

Gly
Pro
Ser
Ala
65

Gly
ITe
val
Arg
Pro
145
Asp
Arg

Gly

Ley

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

Gln

Arg

Thr

ASp

Pro

ASp

Ala

35

Ala

Tyr

His

Pro

Lys

Tyr

val

Ile

Pro

Leu

195

Leu

Ser

Tyr

Gly

Arg

Thr

Ile

Leu

100

Thyr

Ser

Tyr

Arg

Arg

Ile

Leu

éTa Asp Thr

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

ser

Met

Arg

l.ey

Thr

Ala

Ser

Phe

70

Arg

GTn

Leu

Thr

Ser

Ala

ASp

Tyr

Ala

Ile

55

His

Leu

ASp

Arg

Pro

135

Ala

val

Iie

Ile

Cys

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

val

His

Asp

Gin

200

Asp

Glu

Asp

25

ITe

AsSp

Trp

sSer

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

376247-035

ITe val Tyr
10

Tyr Glu Leu

Glu Gly Ala

Gin Gly Phe
60

Asn Gly Asn
75

Asn Ala Glu
a0

tys Glu Ile

Ile val His

Arg Asp Ile
140

Tyr GIn Trp
155

Met val Ala
170

GIn val Lys

Thr His Asp

Leu Leu Ala
Page 94

Thr

Asp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Glin

Asn

Arg

Glu

His

Pro

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

val

175

Gin

Phe

Pro

Thr

AsSn

Pro

Asp

Leu

80

l.eu

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly



376247-
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 GTy Cys Ser Thr
275 280
Pro Phe val Ser val Asp Gly Asn Ser 1le Ser
290 295
Pro val Thr Gln Ser Ile Ile Arg Arg Tyr Trp
305 310 315
Pro ser Ser Leu Leu Thr Pro val Gin Tyr
325 330
<210> 87
<211> 990
<212> DNA
<213> Artificial Seguence
<220>
<223> variant of ATA117
<400> 87
atggctttct cagctgacac cccigaaatc gtitacaccce
atcacctact ctgactacga actggacccg getaacccge
atcgaaggtg ctttcgttce gccgtctgaa getcgtatet
tatacttctg acgctaccta caccaccttc cacgrttgga
ggggaccaca tcgaacgtct gttctctaat gcggaatcta
acccaggacg aagttaaaga gatcgctctg gaactggttg
gcgatcgtta atgtttctat cacccgtggr tactcttcta
accaaacatc gtccgcaggt ttacatgtat getgttecgt
gaccgcatcc gtgacggtgt tcacctgatg gttgctcagt
agctctatcyg acccgcaggt taaaaacttc cagtggggtg
gaaacccacg accgtggttt cgagctgccg ctgetgetgg
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg

035
220

Arg Ser Pro

Leu Glu Ile

Ala
270

Thr Pro

Gly Gly

val
300

Glu Leu Asn

acgacaccgg
tggctggtag
ctatcttcga
acggtaacgc
ttcgtttgat
ctaaaaccga
ccccattega
accagtggat
cagttcgteg
accrgatccg
actgcgacaa

ttgttcgttc

Page 95

Gly Arg

240

Ala
255

Glu Leu

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgettgg
ccagggtrttt
trtecgrcty
cccgecgetg
actgcgtgaa
gcgtgacatc
cgtaccgtrt
tacaccgcgrt
tgcaattcag
cctgctgget
tcegggiegt

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



376247-035

gctgetetge cgggtatcac ccgtaaaacc gttctggaaa tcgctgaatc tctgggtcac

gaagctatcc tggctgacat caccccgget gaactgtacyg acgctgacga agttetgggt

tgctcaaccg gtggtggtgt ttggccgttc gtttctgttg acggtaactc tatctctgac

ggtgtteegg gtccggttac ccagtctatc atccgtegtt actgggaact gaacgttgaa

ccttettetc tgctgaccee ggtacagtac

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

<220>
<223>

<400>

88
330
PRT

Artificial Seguence

variant of ATA1l7

&8

Met Ala pPhe Ser Ala
1 5

Gly

Pro

Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

ASp

l.eu

Leu

Glu

50

Thr

ASD

Pro

Ala

Arg

AsSp

Ala

35

Ala

Tyr

His

Pro

Lys

Tyr

val

Ile

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

ASp

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

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

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

Ser Ile Phe Asp GIn 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 95

Gln Asp GTu val Lys Glu Ile Ala Leu Glu Leu
105 110

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

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

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

Gly val His Leu Met val Ala Gin Ser val Arg
Page 96

780
840
906
960
990



Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro

305

Pro

Thr

Asp

Pro

210

Asn

Ala

Leu

Asp

Phe

290

va'l

ser

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

<220>
<223>

<400>
atggctttct cagctgacac ccctgaaatc gtttacaccce

Pro

Lewy

195

Leu

val

Leu

Gly

Ala

275

val

Thr

ser

89
5390
DNA

Arg

Ile

Leu

val

Pro

His

260

Asp

Ser

G1n

Leu

165

ser

Arg

Leu

val

Glu

val

ser

Leu
325

Ser

Ala

ASD

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

Ite

Ile

Cys

215

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Artificial Sequence

variant of ATA1l7

89

atcacctact

atcgaaggty

tatacttctg

ggggaccaca

acccaggacg

ASp

Gln

200

Asp

Asp

Arg

Leu

Gly

Asn

Arg

val

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

Arg

Gin

376247-035
170

Gln

Thr

Leu

val

Thr

250

ASp

Ser

Ile

Tyr

Tyr
330

val

His

Leu

val

235

val

Ile

Thr

ser

ctgactacga actggacccg gctaacccge
ctttcgttcc gocgtctgaa getegtatcet
acgctaccta caccaccttc cacgtttgga
tcgaacgtct gttctctaat gcggaatcta

aagttaaaga gatcgctctg gaactggttg

Lys

ASp

Ala

220

Arg

Leu

Thr

Gly

ASp

300

Glu

Asn

Arg

Glu

Ser

Glu

Pro

Gly

Gly

Leu

Phe

190

Gly

Gly

Pro

1le

Ala

270

Gly

val

Asn

acgacaccgyg

tggctggtgg
ctatcttcga

acggtaacgce

ttcgtttgat

ctaaaaccga
Page 97

175

Gin Trp

Phe Glu

Pro Gly

Gly Arg

Ala Glu

255

Glu Leu

val Trp

Pro Gly

val Glu
320

tctggactat
tgctgettyg
ccagggtett
tttecgtetg
ccegecgetg

actgcgtgaa

60
120
180
240
300
360



gcgatcgttt
accaaacatc
gaccgcatcee
agctctratcg
gaaacccacyg
gaaggtccgg
gcrgetetge
gaagctatcc
tgctcaaccg

ggtgticcgg
cctteticte

<210
<211>
<212>
<213>

<220>
<223>

<400>

90
330
PRT

a0
et Ala phe
1

Gly

Leu Asp

Ala
35

Pro Leu

Glu Ala

50

Ser

Ala Thr

65

Tyr

Gly Asp His

Ile Pro Pro

val Ala Lys

ctgtttctat
gtccgcaggt
gtgacggtgt
acccgeaggt
accgtggrtt
gtttcaacot
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccce

Ser Ala Asp Thr

5

Tyr Ile

20

Gly Gly

Ile

Arg

Thr Thr

Thr

Ala

Ser

Phe

caccegtggt
ttacatgcat
tcacctgatg
taaaaacttc
cgagetgecg
tgrtgttatce
ccgtaaaacc
caccccgget
ttggeegtic
ccagtctatc

ggtacagtac

Artificial sequence

variant of ATAl17

Pro

Tyr Ser

Ala Trp

40

Ile phe

55

His val

70

Glu
85

Ile

Leu Thr

100

Thr Glu

Arg

Gin

Leu

Leu Phe

Glu

ASp

Arg Glu

376247~

035

tactcttcta ccccattcga gegtgacatce

gctgttecegt
gttgcteagt
cagtggggty
ctgctgcetgg
aaagacggtg
gttctggaaa
gaactgtacg
gtttctgtty

atccgtcgtt

Tle val

10

Glu

Asp Glu

25

Tyr

Ile Glu Gly

Asp GIn Gly

Trp Asn Gly

75

Ser Asn Ala

a0

val Glu

105

Lys

Ala Tle val

accagtggat
cagttcgtcg
acctgatccg
actgcgacaa
Ttgttcgtte
tcgctgaatc
acgctgacga
acggtaactc

actgggaact

Tyr Thr His

Leu Pro

30

Asp

Phe val

45

Ala

Phe Thr

60

Tyr

Asn Ala Phe

Glu Ser Ile

TTe Ala Leu

110

Ser val Ser

Page 98

cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tcegggtegt
tctgggteac
agttctoggt
tatctetygac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro

ser Asp

Arg Leu

80

Arg
95

Leu
Glu

Leu

Ile Thr

420
480
540
600
660
720
780
840
200
560
930



Arg

Pro

145

Asp

Arg

Leu

Phe

225

Ala

ser

Tyr

Pro

Pro

305

Pro

Gly

Gln

Arg

Thr

ASp

Pro

210

Asn

Ala

l.eu

ASp

Phe

290

val

Ser

<210
<211>
<212>
<213>

<220>
<223>

115

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

ser

91
990
DNA

ser

Tyr

Arg

Leu

val

Pro

His

260

Asp

Ser

Gln

Leu

Ser

MetT

AsSp

ser

Arg

Leu

val

Glu

val

Ser

Leu
325

Thr

His

150

Gly

Ser

Ala

ASp

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

Pro

135

Ala

val

Ile

Ile

215

Lys

Thr

Ile

Leu

Pro

Artificial Sequence

variant of ATAL1lY

120

Phe

val

His

ASp

Gln

200

AsSp

Asp

Arg

Leu

Arg

val

Glu

Pro

Ley

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

Arg

Gln

376247035

Arg Asp Ile

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

Asp

Ser

Ile

Tyr

Tyr
330

Gin

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Trp

140

Trp

Ala

Lys

ASp

Ala

220

Arg

Leu

Thr

Gly

Page 99

125

Thr

1le

Gln

Asn

Ser

Glu

Pro

Ley

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

His

Pro

val

175

Gin

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Arg
rhe
160
Arg
Trp
Glu
Gly
Arg
2

Glu
Leu
Trp

Gly

Glu
320



400> 91 376247-035
atggctrtct cagetgacac ccctgaaatc gtttacaccc acgacaccgg
ataacctact ctgactacga actggacccg gctaacccge tggetggtgg
atcgaaggtg ctttegttce gecgtctgaa getegtatet ctatcettega
tatacttctg acgctaccta caccaccttc cacgtttgga acggtaacgce
ggggaccaca tcgaacgict gttctctaat gcggaatcta ticgtitgat
acccaggacg aagttaaaga gatcgetctg gaactggttg ctaaaaccga
gcgatggttc atgtttectat cacccgtggt tactcttcta ccccatticga
accaaacatc gtccgcaggt ttacatgcac gctagcccgt accagtggat
gaccgcatce gtgacggtgt tcacctgatg gttgctcagt cagttcgteg
agctctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccg
gaaacccacg accgtggtit cgagctgecg ctgetgetgg actgegacaa
gaaggtccegg gtttcaacgt tgttgttatc aaagacggtg trgttegttc
gctgctetyge cgggtatcac ccgtaaaacc gttctggaaa tcgctgaatc
gaagctatcc tggcrgacat caccccgget gaactgtacg acgctgacga
tgctcaaccg gtggtggtgt ttggecgttc gttictgttg acggtaactc
ggtgttcegg gtccggttac ccagtctatc atccgtegtt actgggaact
ccttcttcte tgetgaccee ggtacagtac

<210> 92

<211> 330

<212> PRT

<213> Artificial Sequence

<220>
<223> Vvariant of ATA11l7

<400> 92
Met Ala Phe Ser Ala Asp Thr Pro Glu ITe 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 T1e Glu Gly Ala Phe val
35 40 45

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

Ala Thr Tyr Thr Thr phe His val Trp Asn Gly Asn Ala phe
page 100

tcrggactat
tgctgettyg
ccagggtttt
tttecegtetg
cccgeegety
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctgctgget
tcegggtegt
tctgggtcac
agtrctgggt
tatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro

Ser Asp

Arg Leu

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



65

Gly

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

Sep

Tyr

Pro

Pro
305

Asp

Pro

Ala

Gly

Glin

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

Asp

Phe

290

val

His

Pro

LYS

115

Tyr

val

Ite

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Ile

l.eu

160

Thr

ser

Tyr

Arg

Arg

Ile

Leu

vai

Pro

His

260

Asp

Ser

Gin

Glu
85

Thr
Glu

ser

Met

Arg

Leu

val

Gly

Glu

Glu

val

ser

70

Arg

GIn

Leu

Thr

His

150

Gly

Ser

Ala

Asp

Ile

230

Ile

Ala

val

Asp

Ite
310

Leu

ASD

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Phe

Glu

Glu

120

Phe

Ser

His

Asp

Gin

200

Asp

ASp

Arg

l.eu

Gly

Asn

Arg

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

cys

Ser

Arg

376247-035

Asn

90

Lys

Met

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

ASp

Ser

Ile

Tyr

75

Ala

Glu

val

Asp

GlIn

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Trp
315

Glu

Ile

Ile

140

Trp

Ala

LysS

Asp

Ala

220

Arg

Leu

Thr

Gly

ASp

300

Glu

Page 101

Ser

Ala

val

125

Thr

Ile

G'ln

Asn

Ser

Glu

Pro

Gly

Gly

Leu

Ile

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

val

Asn

Arg

95

Glu

Ile

Mis

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

80

Leu

leu

Thr

Arg

Pha

160

Arg

Trp

Glu

Gly

Leu

Trp

Gly

Glu
320



<210> 93

<211> 990
<212> DNA
<213>

<220>
<223>

<400> 93
atggettict

atcacctact
atcgaaggtg
tatacttctg
ggggaccaca
acccaggacg
gcgattgtta
accaaacatc
gaccgeatec
agctctateg
gaaacccacg
gaaggiccgg
gctgetctge
gaagctatec
tgctcaaccg

ggtgttccgg
ccttetrtcte

<210> 94

<211> 330
<212> PRT
<213>

<220>
<223>

<400> 94

325

cagctgacac
ctgactacga
ctttegttce
acgcraccta
tcgaacgtct
aagttaaaga
ccgtttctat
gtccgeaggt
gtgacggtgt
acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccee

Artificial Sequence

variant of ATAll7

ccctgaaatc
actggacccyg
gccgtetgaa
caccaccttc
gttctctaat
gatcgetctg
cacccgtggt
ttacatgagt
tcacctgatg
taaaaacttc
cgagctgecg
tgttgttatc
ccgtaaaacc
cacccecgget
ttggecgtic
ccagtctatce

ggtacagtac

artificial sequence

variant of ATAll7

376247-035
Pro Ser Ser Leu Leu Thr Pro val Glin Tyr

330

gtttacacce
gctaacccge
gctegtatcet
cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gcttgcecgt
gttgctcagt
cagtggggtg
ctgctgetgg
aaagacggtg
gttctggaaa
gaactgtacg
grrtetgttg

atcecgtegtt

acgacaccgg
tggctggtgg
ctatcttcga
acggraacgc
ttcgtttgat
ctaaaaccga
ccccattega
accagtyggat
cagttcgteg
acctgatccy
actgcgacaa
ttgttegttc
tcgctgaatc
acgctgacga
acggtaactc

actgggaact

tctggactat
tgctgcttgg
ccagggrttt
rttcegtctg
cccgeogetg
actgcgtgaa
gcgtgacate
cgtaccgttt
tacaccgegt
tgcaattcag
cctgetggct
tccgyggtegt
tctgggtcac
agttctogggt
tatctctgac

gaacgttgaa

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
Page 102

60
120
180
240
300
360
420
480
540
600
660
720
780
840
9006
960
990



Pro

ser

Ala

65

Gly

Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe

225

Ala

Ser

Ley

Giu

30

Thr

ASD

Pro

Ala

Arg

Thr

ASD

Pro

210

Asn

Ala

Leu

Ala

35

Ala

Tyr

His

Pro

LYS

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

val

Pro

His
260

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

165

ser

Arg

Leu

val

Gly

Glu

Ala

Ser

Phe

70

Arg

Glin

Leu

Thr

ser

150

Gly

Ser

Ala

ASD

Ile

230

Ile

Ala

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Cys

His

Asp

Gin

200

Asp

ASp

Arg

Leu

Itle

Asp

Trp

Ser

val

105

Ala

Glu

Pro

L.eu

Pro

185

Glu

ASn

Gly

Lys

Ala
265

376247-035

Glu Gly Ala phe

Gin

Asn

Asn

90

Lys

Ile

Arg

Tyr

Met

170

GlIn

Thr

Leu

val

Thr

250

Asp

Gly

Gly

75

Ala

Glu

val

ASp

Gin

155

val

val

His

Leu

val

235

val

Ite

Phe

60

Asn

Glu

Ile

Thr

ITe

140

Trp

Ala

Lys

AsD

Ala

220

Arg

Leu

Thr

Page 103

45

TYr

Ala

ser

Ala

val

125

Thr

Ile

Gln

Asnh

ser

Glu

Pro

30

val

Thr

Phe

Ile

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala
270

Pro

Ser

Arg

Arg

a5

Glu

Ile

His

Pro

val

175

Gin

Phe

Pro

Gly

Ala

255

Glu

Pro

ASD

Leu

80

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

240

Glu

Leu



376247~

035

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

275

Pro Phe val

290 295

Pro val Thr
305

Pro ser ser
325

<210> 95

<211> 990

<212> DNA

<213> Artificial Sequence

<220>
<223>

<400> 95
atggctttct cagctgacac ccctgaaatce

variant of ATA117

atcacctact crgactacga actggacccg

atcgaaggtg ctttcgttec gocgtctgaa

tatacttcty acgctaccta caccacctic

ggggaccaca tcgaacgtct gttctctaat

acccaggacg aagttaaaga gatcgctctg

gcgatggtta acgtttctat cacccgtggt

accaaacatc gtccgcaggt ttacatgtat

gaccgeatcc tcacctgatyg

gtgacggtgt

agctctatcg acccgeaggt taaaaacttce

gaaacccacg accgtggttt cgagttgecg

gtttcaacgt tgttgttatc

gaaggtccgg

gctgctctge cgggtatcac ccgtaaaacc

gaagctatcc tggctgacat caccccgget

tgctcaaccy gtggtggtgt ttggecgtic

gtcecggttac ccagtctate

ggtgtrccgg

CCttcttcte tgctgaccce ggtacagtac

<210> 96
<211> 330
<212> PRT

3135

Leu Leu Thr Pro val Gln Tyr

330

gtttacaccc
gctaaccegce
gctcgtatct
cacgtttgga
gcggaatcta
gaactggttg
tactcrtcra
gctgrtcegt
gttgctcagt
Cagtggggtg
ctgctgctag
aaagacggtg
gttctggaaa
gaactgtacg
gtttctgttyg

atccgtogtt

285

Gin Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
310

acgacaccgg
tggctggtog
ctatcttecga
acggtaacge
ttcgtttgat
ctaaaaccga
ccccattega
accagtggat
cagttcgtcg
acctgatcceg
actgcgacaa
ttgttegtte
tcgctgaatc
acgctgacga
acggtaactc

actgggaact

Page 104

Ser val Asp Gly Asn Ser Ile Ser Asp Gly val Pro Gly
300

320

tctggactat
tgctgettgy
ccagggtitt
tttecgtctg
ccecgecgety
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
860
990



<213>

<220
<223>

<400>

Artificial sequence

variant of ATA1l7

S6

¥et Ala pPhe

Gly

Pro

Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Leu

Leu

Glu

50

Thr

ASD

Pro

Ala

Gly

Gin

Arg

Thr

ASp

Pro
210

Asp

Ala

35

Ala

Tyr

His

Pro

Tyr

val

Ile

Pro

l.eu

195

Leu

Ser Ala Asp Thr
5

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

ser

Tyr

Arg

Leu

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

Thr

Ala

ser

Phe

70

Arg

GlIn

ey

Thr

Tyr

150

Gly

ser

Ala

ASp

Tyr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

cys
215

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

val

His

ASD

Gln

200

ASp

Glu

AsSp

25

Ile

ASP

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Gltu

Asn

376247~

I7e val
10

Tyr Glu

Glu Gly

Gin Gly

Asn Gly

75

Asn Ala
90

Lys Glu

Met val

Arg Asp

Tyr Gln

155

Met Vval
170
GlIn val

Thr His

Leu Leu

035

Tyr

Leu

Ala

Phe

60

Asn

Glu

Ile

Asn

ITe

140

Trp

Ala

Lys

Asp

Ala
220

rPage 105

Thr

Asp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

GIn

Asn

Arg

Glu

His

Pro

30

val

Thr

Phe

ITe

Leu

110

Ser

LYs

val

Ser

Phe

180

Gly

Gly

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Thr

ASn

Pro

AsSp

Leu

80

L.eu

Leu

Thr

Arg

phe

160

Arg

Trp

Glu

Gly



Phe val

225

Asn

Ala Ala Leu

Ser Leu Gly

Ala
275

Tyr Asp

rPhe vai

250

Pro

Pro val Thr

305

Pro sSer ser

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

<220>
<223>

<400

97
990
DNA

97

atggcgttct cagcggacac ccctgaaatc

atcacctact
atcgaaggtg
tatacttctg
ggggaccaca
acccaggacg
gcgatcgttc
accaaacatc
gaccgcatcc
agctctatcyg
gaaacccacg

gaaggtccgg
gctgetetge

val

Pro

His

260

Asp

Ser

Gln

Leu

val

Gly

GTu

Glu

val

ser

Leu
325

ctgactacga
ctttegttece
acgctaccta
tcgaacgtcet
aagttaaaga
atgtttctat
gtccgcaggt
gtgacggtgt
acccgcaggt
accgtggrtt
gtttcaacgt

cgggtatcac

Ile

Ala

val

ASp

Ile

310

Thr

variant of ATALLl7

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Artificial Sequence

Asp

Arg

Leu

Gly

Asn

Arg

val

actggacccg
gcegtctgaa
caccaccttc
gttctctaat
gatcgctctg
cacccgtggt
ttacatgtat
tcacctgatg
taaaaacttc
cgagctgeceg
tgttgttatc

ccgtaaaacc

Gly

Lys

Ala

265

Cys

Ser

Arg

Gln

376247-035

val val Arg

Thr

250

Asp

Ser

ITe

Tyr

Tyr
330

235

val

Ile

Thr

ser

Trp

gtttacaccc

gctaaccege

gctegtatet

cacgtttgga

gcggaatcta

gaactggttg

tactcticta

gctgttccgt

gttgctcagt

cagtggggtg
ctgctgetgg

aaagacggtg

gttctggaaa

Ser Pro

Leu Glu Ile

Ala
270

Thr Pro

Gly Gly Gly
285

AsSp
300

Gly val

Glu Leu Asn

acgacaccgg
tggctggtygg
ctatcticga
acggtaacgc
ttcgtttgat
ctaaaaccga
ccccattcga
accagtggat
cagttegtceg
acctgatccy
actgcgacaa
ttgttegttc

tcgctgaatce
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Gly

Ala

Glu

val

Pro

val

tctggactat
tgctgcttgg
ccagggtttt
tttccgtcty
cecegecgetyg
actgcgtgaa
gcgtgacatc
cgtaccgitt
tacaccgegt
tgcaattcag
ccrgergget
tccgggtegt
tctgggtcac

Leu

Trp

Gly

Glu
320

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



376247-035
gaagctatcc tggctgacat caccccggcet gaactgtacg acgetgacga agttetgggt 840

tgctcaaccyg gtggtggtgt ttggecgtte gtttctgttg acggtaactc tatctctgac 900
ggtgttccgg gtccggttac ccagtctatc atccgtegtt actgggaact gaacgttgaa 960
ccttettete tgetgaccoo ggtacagtac 990
<210> 98

<211> 330

<212> PRT

<213> Artificial sequence

<220>
<223> variant of ATA1l7

<400> 98

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

Gly Leu Asp g%r Ile Thr Tyr Ser %sp Tyr Glu Leu Asp ggo Ala Asn
5

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 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

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

val Ala Lys Thr Glu Leu Arg Glu Ala Ile val His 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 Mmet Tyr Ala val Pro Tyr Gln Trp ITe val Pro Phe
145 150 155 160

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

Gly

Leu

phe

225

Ala

Ser

Tyr

Pro

Pro

305

Pro

Thr

Asp

Pro

210

Asn

Ala

Leu

ASp

phe

290

val

Ser

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

<220>
<223>

<400>
atggegttct

Pro

l.eu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Ser

99
990
DNA

99

atcacctact

atcgaaggtg

tatacttctg

ggggaccaca

acccaggacg

gcoatggtta

Leu

val

Pro

His

260

Asp

Ser

Gin

Leu

Ser

Arg

Leu

val

Gly

Gliu

Glu

val

Ser

Leu
325

ctgactacga
ctttcgttcc
acgctaccta
tcgaacgtct
aagttaaaga

acgtttctat

Ser

Ala

Asp

Ile

230

Ile

Ala

val

Asp

1le

310

Thr

variant of ATALll7

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Pro

Artificial Sequence

ASD

Gln

200

ASp

Asp

Arg

Leu

Arg

val

cagcggacac ccctgaaatc
actggaccceyg
gcegtctgaa
caccaccttc
gttctctaat
gatcgctety

cacccgrggr

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

Arg

GIn

gtttacaccc
gctaaccege
gctegtatet
cacgtttgga
gcggaatcta
gaactggttg

tactcticta

376247-035
Gin val Lys

Thr His Asp
Leu Leu Ala
220

val val Arg
235

Thr val Leu

250

Asp Ile Thr

ser Thr Gly

Ile Ser Asp

Tyr Trp Glu

Tyr
330
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Asn

Arg

Glu

ser

Glu

Pro

Gly

Gly

Leu

Phe

190

Gly

Gly

Pro

Ile

Ala

270

val

AsSn

acgacaccgg
tggctggtag
ctatcttcga
acggtaacgce
ttegtttgat
ctaaaaccga

ccccattega

Gin

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

tctggactat
tgctgettgg
ccagggtttt
Tttccgtety
cccgecgety
actgegtgaa

gcgtgacatc

Trp

Glu

Gly

Arg

240

Glu

Leu

Trp

Gly

Glu
320

60
120
180
240
300
360
420



376247-035

accaaacatc gtccgcaggt ttacatgtat getgticcgt accagtggat cgtaccgttt 480
gaccgcatcc gtgacggtgt tcacctgatg gttgctcagt cagttcgtcg tacaccgogt 540
agctctatcg acccgcaggt taaaaactic cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtggttt cgagttgccg ctgotgetgg actgcgacaa cctgotgget 660
gaaggtccgg gtttcaacgt tgttgttatce aaagacggtg ttgttcgttc tccgggtogt 720
gctgetctyge cgggtatcac ccgtaaaacc gttctggaaa tegetgaatc tctgggtcac 780
gaagctatcc tggctgacat caccccgget gaactgtacg acgcotgacga agttctgggr 840
tgctcaaccy gtggtggtgt ttggccgttc gtttctgttg acggtaactc tatctctgac 800
ggtgttccgy gtccggttac ccagtctatce atcegtegtt actgggaact gaacgttgaa 560
cCcttcttcte tgctgacccc ggtacagtac 980
<210> 100

<211> 330

<212> PRT

<213> Artificial Seguence

<220>

<223> variant of ATALL7

<400> 1060

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 I7e Glu Gly Ala Phe val Pro Pro
35 40 45

ser Ggu Ala Arg Ile Ser Ile pPhe Asp Gin Gly gge Tyr Thr Ser Asp
5 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
&5 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 Met val Asn val Ser Ile Thr
115 120 125
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376247-035
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 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 Gln Ser val Arg
165 170 175

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

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

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

Ser Leu Gly His Glu Ala Ile reu 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 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> 101
<211> 990
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of ATAll7
<400> 101
atggcgitct cagcggacac ccctgaaatc gtttacacce acgacaccgg tctggactat 60
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376247-035

atcacctact ctgactacga actggacccg gctaacccge tggetggtgyg tgctgettgg 120
atcgaaggtg ctttcgttece geegtetgaa getcgtatct ctatcttcga ccagggtttt 180
tatactictg acgctaccta caccacctic cacgtttgga acggtaacgce tttecgtctyg 240
ggggaccaca tcgaacgtct gttctctaat gcggaatcta ttcgtttgat cccgecgety 300
acccaggacy aagttaaaga gatcgetctyg gaactggrtg ctaaaaccga actgcgtgaa 360
gcgatggtta acgtttctat cacccgtggt tactcttcta ccccattcga gegtgacatc 420
accaaacate gtccgcaggt ttacatgtat getgticcgt accagtggat cgtaccgttt 480
gaccgcatcc gtgacggtgt tcacctgatg gttgctcagt cagttcgtcg tacaccgegt 540
agctctateg acccgcaggt taaaaactic cagtggggtg acctgatccg tgcaaticag 600
gaaacccacg accgtggttt cgagttgecg ctgotgetgy actgcgacaa cctgotgget 660
gaaggtccgg gtttcaacgt tgttgttate aaagacggtg ttgttcgttc tccgggtogt 720
gctgcetctge cgggtatcac ccgtaaaacce gttctggaaa tcgetgaatc totgggtcac 780
gaagctatce tggetgacat caccccggcet gaactgtacg acgctgacga agttetgggt 840
tgctcaaccy gtggtggtgt ttggecgrtce gtttctgttg acggtaactc tatctetgac 900
ggtgticcgg gtccggttac ccagtetatc atcegtegtt actgggaact gaacgttgaa 960
ccttettetc tgoctgaccce ggtacactac 990
<210> 102

<211> 330

<212> PRT

<213> Artificial Seguence

<220>

<223> variant of ATALLY

<400> 102

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

Gly Leu Asp ;gr Ile Thr Tyr Ser %ép Tyr Glu Leu Asp ggo Ala Asn

pPro 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 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
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Gly

val

Arg

Pro

145

Asp

Arg

Gly

l.eu

Phe

225

Ser

Tyr

Pro

PIro

305

Pro

ASp

Pro

Ala

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

ASp

Phe

290

val

ser

His

Pro

Tyr

val

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

ser

Ile

Leu

100

Thr

Ser

Tyr

Arg

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

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

Leu

ASp

Arg

Pro

135

Ala

val

Ile

Ile

215

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Phe

Glu

Glu

120

Phe

val

His

Asp

Gln

200

Asp

Asp

Arg

Leu

Gly

Asn

Arg

val

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asnh

Gly

Lys

Ala

265

Cys

ser

Arg

HMis

376247-035
Asn Ala Glu

90

Lys

Met

Arg

TYr

Met

170

Gln

Thr

Leu

val

Thr

250

ASp

Ser

Ile

Tyr

Tyr
330

Glu

val

Asp

Gin

155

val

vai

His

Leu

val

235

val

Ie

Thr

Ser

Trp
315

Ile

Asn

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

Asp

300

Glu
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Ser

Ala

val

125

Thr

Ile

Gln

Asnh

Ser

Glu

Pro

Gly

Gly

Leu

Ile

Leu

110

ser

Lys

val

ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Ley

Leu

Thr

Arg

rphe

160

Arg

Trp

Glu

Gly

Arg

240

Glu

Leu

Trp

Gly

Glu
320



<210> 103
<211> 990
<212> DNA

<213> Artificial sequence

<220>

<223> Vvariant of ATA117

<400> 103

atggcgttct cagcggacac ccctgaaatc

atcacctact
atcgaaggty
tatacttcty
ggggaccaca
acccaggacg
gcgatggtia
accaaacatc
gaccgcatec
agctctatecg
gaaacccacg
gaaggtccgy
gctgetetge
gaagctatcc
tgctcaaccy

ggtgttccgg
ccttcecttcte

<210> 104

<211> 330
<212> PRT

ctgactacga
ctttcgtice
acgctaccta
tcgaacgtct
aagttaaaga
ccgtttetat
gteegeaggt
gtgacggtot
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtceggttac

tgctgaccec

actggacccg
gccgtctgaa
caccaccttce
gttctctaat
gatcgctcetg
cacccgtggt
ttacatgage
tcacctgatg
taaaaacttc
cgagttgccg
tgttgttatc
ccgtaaaacc
caccccgget
Ttggccgttc
ccagtctatc

ggtacagtac

<213> Artificial Sequence

<220>

<223> Vvariant of ATALL7

<400> 104

1

gtttacaccc
gctaacccge
gctegtatet
cacgtttgga
gcggaatcta
gaactggttg
tactecttcta
gcttgeeegt
gttgctcagt
cagtggggtg
ctgctgetyy
aaagacggtg
gttctggaaa
gaactgtacg
gtttctgetg

atccgteogtt

376247-035

acgacaccgg
tggctggtag
ctatcttcga
acggtaacgc
ttcgtttgat
ctaaaaccga
ccccattega
accagtggat
cagttegteg
acctgatccg
actgcgacaa
ttgtregtte
tcgctgaatc
acgctgacga
acggtaactc

actgggaact

tctggactat
tgctgettyg
ccagggtttt
tttccgtcty
ccecgeegetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctgctgget
tccgggtegt
tctgggtcac
agrrctgggt
tatctctgac

gaacgttgaa

Met Ala Phe Ser ?1a Asp Thr Pro Glu zge val Tyr Thr His Asp Thr
15

Gly Leu Asp T%r Ile Thr Tyr Ser ggp Tyr Glu Leu Asp Pro Ala Asn
2 30
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
940



Pro

Ser

Ala

65

Gly

Ile

va'l

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Leu

Glu

50

Thr

Asp

Pro

Ala

Arg

Thr

AsSp

Pro

210

Asn

Ala

Leu

Asp

Ala

35

Ala

Tyr

His

Pro

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala
275

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

val

Pro

His

260

ASp

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Glu

Ala

ser

Phe

70

Arg

GlIn

teu

Thr

ser

150

Gly

ser

Ala

ASp

Ile

230

Ile

Ala

val

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ite

Ile

Cys

215

Lys

Thr

ITe

Leu

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Cys

His

Asp

Gln

200

ASp

Asp

Arg

Leu

Gly

Ile

Asp

Trp

Ser

val

165

Ala

Glu

Pro

Leu

Pro

185

Glu

Ash

Gly

Lys

Ala

265

Cys

376247-035
Glu Gly Ala

G1n

AsSn

Asn

90

Lys

Met

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

Asp

Gly

Ggly

75

Ala

Glu

val

ASp

Glin

155

val

val

His

Ley

val

235

val

Ile

Phe

60

Asn

Glu

Ile

Thr

Ile

140

Trp

Ala

Lys

Asp

Ala

220

ATrg

Leu

Thr

Ser Thr Gly
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Phe

45

TYyr

Ata

Ser

Ala

val

125

Thr

Ile

Gln

AsSN

Arg

Glu

ser

Glu

Pro

val

Thr

phe

Ile

Leu

110

Ser

Lys

val

Ser

rPhe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

Pro

ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

Asp

l.eu

80

Leu

l.eu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

240

Glu

Leu

Trp



376247-035

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 Leu Leu Thr Pro val GIn Tyr

325 330
<210> 105
<211> 990
<212> DNA
<213> Artificial segquence
<220>
<223> variant of ATA117
<400> 105
atggcgttct cagcggacac ccctgaaatc gtttacaccc acgacaccgg tctggactat 60
atcacctact ctgactacga actggacccg gctaacccge tggetggtgg tgetgottgg 120
atcgaaggtyg ctttcgttce gecgtctgaa gctcgtatet ctatcttcga ccagggtttt 180
tatacttctg acgctaccta caccaccttc cacgtttgga acggtaacge tttccgtctg 240
ggggaccaca tcgaacgtct grtctctaat gcggaatcta ttcgtttgat cccgecgetg 300
acccaggacg -aagttaaaga datcgctctg gaactggttg ctaaaaccga actgcgtgaa 360
gcgatggtta ccgttacgat cacccgtggt tactcttcta ccccattcga gaaagacatc 420
accaaacatc gtccgcaagt ttacatgage getggeccgt acatgtggat cgtaccgttt 480
gaccgcatce gtgacggtgt tcacctgatg gttgetcagt ctgttcgtcg tacaccgegt 540
agctctatcg acccgcaggt taaaaacttc cagtggggrg acctgatccg tgcaattcaa 600
gaaacccacg accgtggtit cgagttgecg ctgetgetgg actgcgacaa cctgetygget 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgitc tccgggtegt 720
gorgotctge cgggtatcac ccgtaaaacc gttctggaaa tegetgaatc tctgggtcac 780
gaagctatcc tggctgacat caccccggct gaactgtacg acgctgacga agttctgggt 840
tgctcaaccyg gtggtggrgt ttggecgtic gtttctgttg acggtaactc tatctctgac 900
ggtgttccgg gtccggttac ccagtctatc atcegtegtt actgggaact gaacgttgaa 960
ccticttcete tgctgaccco ggtacagtac 250
<210> 106
<211> 330
<212> PRT
<213> Artificial Sequence
<220>
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<223> variant of ATALlLY
<400>

106

Met Ala Phe Ser
1

Gly

Pro

ser

Ala

65

Gly

Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe
225

Leu

Leu

Glu

50

Thr

ASp

Pro

Ala

Arg

Thr

ASD

Pro

210

AsSn

Asp

Ala

35

Ala

Tyr

His

Pro

TYr

va'l

Ile

Pro

Leu

195

Leuy

val

Arg

Thr

Ile

Leu

100

Thr

ser

Tyr

Arg

Leu

val

Ala Asp Thr
5

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Thr

Ala

ser

Phe

70

Arg

Gln

L.eu

Thr

Ser

150

Gly

Ser

Ala

Asp

Ile
230

Tyr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Pro

ser

Trp

40

Phe

va'

Phe

Glu

Glu

120

Phe

Gly

His

ASp

Gln

200

ASp

Asp

Glu

ASD

25

Ile

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

376247-035
Ile val Tyr
10

Tyr Glu Leu

Glu Gly Ala

Gin Gly pPhe
60

Asn Gly Asn
75

Asn Ala Glu
90

Lys Glu Ile

Met val Thr

Lys Asp Ile
140

Tyr Met Trp
155

Met val Ala
170

Gin val Lys

Thr His Asp

Leu Leu Ala
220

val val Arg
235
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Thr

Asp

Phe

45

Tyr

Ala

ser

Ala

val

125

Thr

Ile

Gln

ASN

Ser

His

Pro

30

val

Thr

Phe

Ile

L.eu

110

Thr

Lys

val

Ser

Phe

190

Gly

Gly

Pro

AsSp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Thr

Ash

Pro

Asp

Leu

80

beu

l.eu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg



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>

<220>
<223>

<400> 107
atggegrtct

107
990
DNA

atcacctact
atcgaaggtg
tatacttctg
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgcatcce
agctctatcg
gaaacccacg
gaaggtccgg
getgetetge
gaagctatcc

tgctcaaccg

Pro

His

260

Asp

Ser

GlIn

Ley

Gly

Glu

Glu

vai

Ser

Leu
325

ctgactacga
ctrregttcc
acgctaccta
tcgaacgtct
aagttaaaga
ccgtrrcgat
gtccgogegt
gtgacggtgt
acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac

tggctgacat
gtggtggtgt

Ile

Ala

val

Asp

‘Ile

310

Thr

variant of ATA11l7

Thr

Iie

Leu

Pro

Artificial Sequence

Arg

Leu

Gly

Asn

Arg

val

cagcggacac ccctgaaatc
actggacccg
gecgtctygaa
caccaccttc
gttctctaat
gatcgcetctg
cacccgtygt
ttacatgagc
tcacctgatyg
taaaaacttc
cgagttgeegd
tgttgttatc
ccgtaaaacc
caccecgget

ttggcegttc

LYysS

Ala

265

Cys

ser

Arg

GIn

376247-035

Thr val Leu

250

ASp

Ser

Ile

Tyr

TYT
330

Ile

Thr

ser

gtttacaccc

gctaaccege

gctcgtatct

cacgtttgga

gcggaatcta

gaactggttg

tactcttcta

gettcceegt

gttgctcagt

cagtgggglg
ctgetgetgg

aaagacggtg

gttctggaaa

gaactgtacg

Ile

Ala
270

Thr Pro

Gly G1g Gly

Asp Gly val
300

Glu Leu Asn

acgacaccgg
tggctggtyg
ctatcttcga
acggtaacgc
ttcgtttgat
ctaaaaccga
ccccattcga
accagtggat
cagttcgteg
acctgatccg
actgcgacaa
ttgttegttc
tcgctgaatce

acgctgacga

gtttctgttg acggtaactc
Page 117

Ala Glu
255

Glu Leu

val Trp

Pro Gly

val Glu
320

tctggactat
tgctgettgg
ccagggtttt
tttccgtcty
ccegecgetyg
actgcgtgaa
gcctgacatc
cgtaccgttt
tacaccgegt
tgcaattcaa
cctgetgget
tccgggtegt
tctgggteac
agttctgggt

tatctctgac

60
120
180
240
3c0
360
420
480
540
600
660
720
780
840
00



ggtgtrccgg gtceggttac ccagtctatc atccgtegtt actgggaact gaacgttgaa

ccttcticte tgctgaccce ggtacagtac

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

<220>
<223>

<400>

108
330
PRT

Artificial sequence

variant of ATAl17

108

Met Ala Phe
1

Gly

Pro

Ser

Ala

65

Gly

Ite

val

Arg

Pro

145

ASD

Arg

Ley

Leu

Glu

50

Thr

Asp

Pro

Ala

Arg

Arg

Thr

AsSp

Ala

35

Ala

Tyr

His

Pro

Lys

Tyr

val

Ile

Pro

Ser

Tyr

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

e?a Asp Thr

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

Asp

ser

Thr

Ala

Ser

Phe

70

Arg

Gln

Leu

Thr

Ser

150

Gly

Ser

Tyr

Ala

Ile

55

His

Leu

ASp

Arg

Pro

i35

Ala

val

Ile

Pro

Ser

Trp

40

rhe

val

Phe

Glu

Glu

120

Phe

ser

Asp

Glu

ASp

25

Ile

ASD

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro
185

376247-035

TIle
10

Tyr

Glu

GIn

Asn

Asn

80

Lys

Met

Pro

TYr

Met
170

va'l

Giu

Gly

Gly

Gly

75

Ala

Glu

val

AsSp

Gin

155

val

Tyr

Leu

Ala

Phe

60

Asn

Glu

Ile

Thr

Ile

140

Trp

Ala

GIn val Lys

Page 118

Thr

Asp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Gln

ASn

His

Pro

30

val

Thr

Phe

Ile

Leu

110

Ser

LYS

val

Ser

Phe
190

ASp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

Pro

val
175

GIn

Thr

Asn

Pro

Asp

Leu

80

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

960
990



Gly

Leu

Phe

225

Ser

Tyr

Pro

Pro

305

Pro

Asp

Pro

210

Asn

Ala

Leu

Asp

Phe

290

va'l

Ser

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

<220>
<223>

<400>
atggegttet

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

ser

109
990
DNA

Ile

Leu

val

Pro

His

260

Asp

ser

Gln

Leu

Arg

Leu

val

Gly

Glu

Glu

val

sSer

Leu
325

Ala

Asp

Ile

230

Ile

Ala

val

ASp

1le

310

Thr

Ile

Cys

215

Lys

Thr

Ile

Leu

Pro

artificial Sequence

variant of ATAL1lY

109

atcaccract

atcgaaggtg

tatacttctg

ggggaccaca

acccaggacy

gcgatggtta

accaaacatc

gaccgcatcc

cagcggacac
ctgactacga
critcgttec
acgctaccta
tcgaacgtcet
aagttaaaga
ccgttacgat
gtccgeaggt

gtgacggtgt

Gln

200

AsSp

ASp

Arg

lL.eu

Gly

AsSn

Arg

val

ccectgaaate
actggacccg
gccgtetgaa
caccacctic
gttctctaat
gatcgctctg
cacccgtggt
ttacatgagc

tcacctgatg

376247 -

Glu Thr His

Asn Leu Leu

val
235

Gly val

Thr val

250

Lys

Ala Ile

265

ASD

Cys Ser Thr

Sar Ile Ser

Arg Tyr Trp

313

Gln Tyr

gtttacaccc
gctaaccege
gctcgtatct
cacgtttgga
gcggaatcta
gaactggttyg
tactcttcta
gcttgccegt

gttgctcagt
Page

035
Asp Gly

Ala
220

Gly

Arg Ser Pro

teu Glu Ile

Ala
270

Thr Pro

Gly Gly

Asp val

300

Glu Leu Asn

acgacaccgg
tggctggtgg
ctatcttcga
acggtaacgc
ttcgtitgat
ctaaaaccga
ccccattcga
accagtggat

cagttcgteg

119

Phe Glu

Pro Gly
Gly Arg
Ala Glu
Glu Leu
val Trp
Gly

Pro

Glu
320

val

tctggactat
tgctgettgg
ccagggtitt
tttcecgtcty
ccegoegety
actgcgtgaa
gcgtgacatc
cgtaccgtrtt

tacaccgegt

60
120
180
240
300
360
420
480
540



agctctateg
gaaacccacg
gaaggtccgg
gctgctctge
gaagctatcec
tgctcaaccy

ggtgticcygg
ccttcttctc

<210> 110
<211> 330
<212> PRT

acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggrrac

tgctgaccce

<213> Artificial sequence

<220>

<223> Vvariant of ATA11l7

<400> 110
Met Ala Phe
1

Gly Leu Asp

Pro Leu Ala
35

Ser Glu Ala
50

Ala Thr Tyr
65

Gly Asp His
Ite Pro Pro

val Ala Lys

Arg Gly Tyr

Ser

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Ata

5

1le

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Asp Thr

Thr Tyr

Ala Ala

Ser Ile

55
Phe His
70
Arg Leu
GIn Asp

Leu Arg

Thr Pro
135

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

376247-035

taaaaacttc cagtggggtg acctgatccg
cgagttgeceg ctgetgetgg actgcgacaa
tgttgttatc aaagacggtyg ttgttcgtic
ccgtaaaacc grtctggaaa tcgctgaatc
caccccggcet gaactgtacg acgctgacga
ttggecgtte gtttctgttg acggtaacte
ccagtctatc atccgtegtt actgggaact

ggtacagtac

Glu Ile val Tyr Thr His
10

Asp Tyr Glu Leu Asp Pro
25 30

ITe Glu Gly Ala Phe val
45

Asp Gln Gly pPhe Tyr Thr
60

Trp Asn g;y Asn Ala Phe

Ser Asnh Ala Gliu Ser Ile
90

val Lys Glu ITe Ala Leu
105 110

Ala Met val Thr val Thr
125

Glu Arg asp Ile Thr Lys
140

Page 120

tgcaattcag
cctgetgget
tccgggtcgt
tetgggteac
agttctgggt
tatctctgac

gaacgttgaa

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

Thr

Asn

Pro

ASD

Leu

80

Leu

Leu

Thr

Arg

600
660
720
780
840
900
960
990



376247 -035

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

Phe Asn val val val Ile rLys 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 IT7e Ala ¢lu
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 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> 111
<211> 990
<212> DNA
<213> Artificial sequence

<220>
<223> variant of ATAll7

<400> 111
atggcgttct cagcggacac ccctgaaatc gtttacacce acgacaccgg tctggactat 60

atcacctact ctgactacga actggacccg gctaacccge tggctggtgg tgetgettgg 120

atcgaaggtg ctttcgtice gecgtetgaa getcgtatet ctatcttcga ccagggitit 180
Page 121



tatacttctyg
ggggaccaca
acccaggacy
gcgatggtta
accaaacatc
gaccgccatc
agctctatcyg
gaaacccacg
gaaggtccgy
gctgorerge
gaagctatcc
tgctcaaccg

ggtgttcegy
ccttcrtcte

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

<220>
<223>

<400>

112
330
PRT

112
Met Ala Phe
1

Gly

Leu Asp

Leu Ala
35

Pro

Glu Ala
50

Ser

Ala
65

Thr Tyr

Gly Asp His

acgctaccta
tcgaacgtct
aagttaaaga
ccgttictat
gteegeagyt
gtgacggtgt
accecgceaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtceggttac

tgctgaccec

ser Ala As
5

Tyr ITe Th

20

Gly Gly Al

Arg Ile Se

Thr Thr Ph

70

Ile GTu Ar
85

caccacctte
gttctetaat
gatcgctctyg
cacccgtggt
ttacatgagc
tcacctgatyg
taaaaacttc
cgagttgeceg
tgttgttatc
ccgtaaaace
caccccgget
ttggccgtic
ccagtctatc

ggtacagtac

Artificial Sequence

variant of ATAll7

p Thr Pro

r Tyr Ser

a Ala Trp

40

r Ile Phe

55

g His val

g t.eu Phe

376247 -

cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gcrtgeoogt
gttgctecagt
cagtggggtyg
ctgctgetag
aaagacggtg
gttctggaaa
gaactgtacg
gttrctgtty

atccgtegtt

Ile val

10

Glu

Asp Glu

25

Tyr

Ile ¢lu Gly

Asp G1In Gly

Asn Gly

75

Trp

Asn Ala

a0

Ser

035

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

actgggaact

Tyr Thr His

Leu Pro

30

ASp

Phe val

45

Ala

Phe Thr

60

TV

Asn Ala pPhe

Glu Ser Ile

Page 122

tttcecgtcetg
cccgeegetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tccgggtegt
tctgggteac
agttctgggt
tatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro

Ser Asp

Ley

Arg
80

Arg Leu

95

240
300
360
420
480
540
600
660
720
780
840
900
560
990



Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

Ser

TYr

Pro

Pro
305

Pro

Ala

Gly

Gln

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

ASp

vhe

290

val

Pro

Lys

115

Tyr

val

His

Pro

Leu

193

Leu

val

Leu

Gly

Ala

275

val

Thr

Pro Ser Ser

<210>
<211>

113
990

l.eu

100

Thr

Ser

Tyr

Arg

Leu

va]l

Pro

His

260

AsSp

Ser

Gin

Leu

Thr

Glu

Ser

Met

Arg

Leu

val

Glu

val

Ser

Leu
325

Gin

Leu

Thr

Ser

150

Gly

Ser

Ala

Asp

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

Asp

Arg

Pro

135

Ala

val

Ile

Ile

cys

215

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Glu

Glu

120

Phe

Cys

His

Asp

Gln

200

Asp

ASp

Arg

Leu

Gly

Asn

Arg

val

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

cys

Ser

Arg

Gln

376247-035
tys Glu Ile

Met

Arg

Tyr

Met

170

GIn

Thr

L.eu

val

Thr

250

ASp

Ser

Ile

TYr

Tyr
330

val

Asp

GIn

155

val

val

His

Leu

val

235

val

Tle

Thr

Ser

Thr

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

Asp

300

Glu

Page 123

Ala

val

125

Thr

Ile

Gln

Asn

Ser

Glu

Pro

Gly

Gly

Leu

Leu

110

ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

Glu

Ile

His

Pro

val

175

GlIn

phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Leu
Thr
Arg
Phe
160
Arg
Trp
Glu
Gly
Arg
2

Glu
Leu
Trp

Gly

Glu
320



376247-035
<212> DNA
<213> Artificial sequence

<220>
<223> variant of aATall?

<400> 113
atggcgttct cagcggacac ccctgaaatc gtttacacce acgacaccgg tctggactat

atcacctact ctgactacga actggacccg getaaccege tggetggtgg tgotgettgg
atcgaaggtg ctttcgttcc gocgtctgaa gcetcgtatct ctatcttcga ccagggtrtt
tatacttctyg acgctaccta caccaccttc cacgtttgga acggtaacge tttcogicty
ggggaccaca tcgaacgtct gttctctaat gcggaatcta ttcgtttgat cccgeegetg
acccaggacyg aagttaaaga gatcgctctg gaactggtty ctaaaaccga actgecgtgaa
gcgatggtta ccgtttctat cacccgtggt tactcttcta ccccattega gegtgacatc
accaaacatc gtccgcaggt tgctatgage gottgoccgt accagtggat cgtacogttt
gaccgcatcc gtgacggtgt tcacctgatg gttgctcagt cagttcgtcg tacaccgegt
agctctatcg acccgcaggt taaaaacttc cagtggggtyg acctgatccg tgcaattcag
gaaacccacg accgtggttt cgagttgcecg ctgctgetgg actgcgacaa cctgetgget
gaaggtccgyg gtttcaacgt tgttgttatc aaagacggtg ttgttcgttc tocgggrtegt
gctgctctge cgggtatcac ccgtaaaacc gtictggaaa tcgctgaatc tctgggtcac
gaagctatcc tggctgacat caccccggct gaactgtacg acgetgacga agttctgggt
tgcteaaccy gtggtggtgt ttggocgttc gtttctgttg acggtaactc tatctctgac
ggtgttccgy gtccggttac ccagtctate atccgtcgtt actgggaact gaacgttgaa

ccttctictc tgctgaccce ggtacagtac

<210> 114

<211> 330

<212> PRT

<213> Artificial Seguence
<220>

<223> variant of ATAl1lY
<400> 114

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 ggo Ala Asn
20 25

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

Page 124

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



Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Glu

50

Thr

AsSp

Pro

Ala

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

Asp

Phe
290

Ala

TYr

His

Pro

Lys

115

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Arg

Thr

Ile

Leu

100

Thr

Ser

Ala

Arg

Arg

Ile

Leu

val

Pro

His

260

ASp

Ser

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Glu

val

Ser

Phe

70

Arg

Glin

Leu

Thr

ser

150

Gly

Ser

Ala

Asp

Ile

230

Ile

Ala

val

ASp

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Gly

Phe

val

Phe

Glu

Glu

120

Phe

Cys

His

Asp

Gln

200

Asp

Asp

Arg

Leu

Gly

Asn

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

AsSh

Gly

Lys

Ala

265

Cys

Ser

376247-035
Gln Gly Phe
60

Asn

Asn

90

LYyS

Met

Arg

Tyr

Met

170

Gin

Thr

Leu

val

Thr

250

Asp

Ser

Gly

75

Ala

Glu

val

ASp

Gin

155

val

val

His

Leu

val

235

val

Ile

Thr

Asn

Glu

Ile

Thr

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

leu

Thr

Gly

I'le ser Asp

300

Page 125

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Asn

ATg

Glu

sSer

Glu

Pro

Gly

Gly

Thr

Phe

Ile

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

Glu

Gly

Leu

Trp

Gly



376247-035

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 Gln Tyr
325 330

<210> 115

<211> 990

<212> DNA

<213> Artificial Sequence

<220>

<223> variant of ATAll7

<400> 115

atggcgttct cagcggacac ccctgaaate gtttacaccc acgacaccgg tctggactat 60
atcacctact ctgactacga actggacccg gctaacccgc tggetggtgg tgotgcettgg 120
atcgaaggtg ctrtcgttce gecgictgaa getcgtatct ctatcticga ccagggttte 180
tatacttctg acgctaccta caccaccttc cacgtttgga acggtaacge tttecgtctg 240
ggggaccaca tcgaacgtct gttctctaat goggaatcta ttcgttitgat cocgeocgetg 300
acccaggacg aagttaaaga gatcgctctg gaactggttg ctaaaaccga actgegtgaa 360
gcgatggtta ccgtttctat cacccgtyggt tactctteta ccccattcga gegtgacatc 420
accaaacatc gtccgcaggt ttacatgagce gettgoccgt accagcagat cgtaccgttt 480
gaccgcatce gtgacgotgt tcacctgatg gttgctcagt cagttcgtcg tacaccgegt 540
agctetatcg accegeaggt taaaaacttce cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtggttt cgagttgecg ctgctactgg actgcgacaa cctgetggcet 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgtte tocgggtegt 720
gctgetetge cgggtatcac ccgtaaaacce gtrctggaaa tcgetgaate tetgggtcac 780
gaagctatcc tggctgacat cacccegget gaactgtacg acgctgacga agttctggot 840
tgctcaaccg gtggtggtgt ttggocgtic gtttctgttg acggtaacte tatctctgac 900
ggtgttccgg gtccggttac ccagtctatc atccgtcgtt actgggaact gaacgttgaa 960
ccttettete tgetgaccee ggtacagtac 990
<210> 116

<211> 330

<212> PRT

<213> Artificial sequence

<220>

<223> variant of ATAllY7

<400> 116

Page 126



Met

Gly

Pro

Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

ASD

Arg

Gly

ey

Phe

225

Ala

Ala

Leu

Leu

Glu

50

Thr

ASD

Pro

Ala

Gly

Glin

Arg

Thr

ASp

Pro

210

Asn

Ala

Phe
ASp
Ala
35

Ala
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

Arg

Ile

Leu

val

Pro

Ala

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

165

ser

Arg

Leu

val

Asp

Thr

Ala

Ser

pPhe

70

Arg

Glin

Leu

Thr

ser

150

Gly

Ser

Ala

ASp

Ile

230

Ile

Thr

TVYr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Pro

ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Cys

His

AsSp

Gln

200

Asp

Asp

Arg

Glu

Asp

25

Ile

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

376247-035

Ile val Tyr
10

Tyr

Glu

GIn

Asnh

Asn

90

Lys

Met

Arg

TYr

Met

170

GIn

Thr

Leu

val

Thr
250

Glu

Gly

Gly

Gly

75

Ala

GHu

val

Asp

val

His

Leu

va'l

235

val

Ley

Ala

phe

60

Asn

Glu

Ile

Thr

Ile

140

Gin

Ala

Lys

Asp

Ala

220

Arg

Leu

Page 127

Thr

Asp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Gin

Asn

Arg

Glu

Ser

Glu

His

Pro

30

val

Thr

Phe

Ile

L.eu

110

Ser

LYS

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Thr

Asn

Pro

Asp

Leu

80

Leu

L.eu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

240

Glu



Ser Leu Gly

Asp Ala
275

Tyr

Phe val
290

Pro

Pro val Thr

305

Pro Ser Ser

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

<220>
<223>

<400> 117
atggcgttct

117
990
DNA

atcacctact
atcgaaggtyg
tatacttctg
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgcatceg
agctcratcg
gaaacccacg
gaaggtccgg
gctgetetge
gaagctatcc

tgctcaaccg

ggtgttccgg

His

260

Asp

Ser

Gln

Leu

Glu

Glu

val

ser

Leu
325

cagcggacac
ctgactacga
ctttcgttce
acgctaccta
tcgaacgict
aagttaaaga
ccgtttetat
gtccgcaggrt
tggacggtgt
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

Ala

val

Asp

Ile

310

Thr

variant of ATAll7

Ile

Leu

Gly

Ile

Pro

Artificial Sequence

Leu

Gly

Asn

Arg

val

ccctgaaatce
actggacccg
gccgtctgaa
caccaccttce
gttctctaat
gatcgetcty
cacccgtggt
ttacatgagc
tcacctgatg
taaaaacttc
cgagttgeeg
tgttgttatc
ccgtaaaacc
cacccegget
ttggccgtte

ccagtctatc

376247 -

Ala
265

Asp Ile

Cys Ser Thr

Ser Ile Ser

Arg Tyr Trp

315

Gln Tyr
330

gtttacaccc
gctaacccgce
gctegtatet
cacgtttgga
gcggaatcta
gaactggtty
tactcttcta
gcttgeecegt
gttgctcagt
cagtggggtg
ctgctgctag
aaagacggtyg
gttctggaaa
gaactgtacyg
gttrctgttg

atccgtegtt

035

Thr
270

Gly Gly Gly
285

ASD
300

Gly val

Glu Leu Asn

acgacaccgg
tggctgdtgg
ctatcttcga
acggtaacgc
ttcgtttgat
ctaaaaccga
ccccattcga
accagtggat
cagttcgtcg
acctgatccg
actgcgacaa
ttgttegttc
tcgetgaatc
acgctgacga
acggtaactc

actgggaact

Page 128

Pro Ala Glu

Leu

val

Trp

Pro

Glu
320

val

tctggactat
tgctgettgg
ccagggtttt
tttcegtety
ccegeegetg

actgcgtgaa

gcgtgacatc

cgtacegttt
tacaccgegt
tgcaattcag
cctgetggcet
tccgagtegt
tctgggteac
agttctgggt
tatctctgac

gaacgttgaa

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



ccttcttecte tgctgaccce ggtacagtac

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

<220>
<223>

<400>

118
330
PRT

Aartificial Sequence

variant of ATAll7

118

Met Ala Phe Ser

1

Gly

Pro

Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Arg

Thr

ASp

Asp

Ala

35

Ala

TYr

His

Pro

TYr

val

ITe

Pro

Leu
195

Tvyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

val

é]a Asp Thr

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

ASp

Ser

Arg

Thr

Ala

Ser

Phe

70

Arg

Gln

Leu

Thr

Ser

150

Gly

Ser

Ala

Tyr

Ala

Ile

55

His

Leu

ASp

Arg

Pro

135

Ala

val

Ile

Ile

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Cys

His

Asp

Gin
200

Glu

Asp

25

Ile

ASp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

376247-035

Ile

10

Tyr

Glu

GIn

Asn

Asn

90

Lys

Met

Arg

Tyr

Met

176

Gin

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

ASp

Gln

155

val

val

Tyr

Leu

Ala

Phe

60

Asn

Glu

Ile

Thr

Ile

140

Trp

Ala

Lys

Thr His Asp

Page 129

Thr
Asp
Phe
45

TY"r
Ala
Ser
Ala
val
125
Thr
Ile

Glin

Asn

His

Pro

30

val

Thr

Phe

Ile

Leu

110

ser

Lys

val

Ser

Phe

190

Gly

Asp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ite

His

Pro

val

175

Gln

Phe

Thr

Asn

Pro

Asp

Leu

80

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

990



Leu Pro Leu Leu Leu Asp Cys Asp
210 215

Phe Asn val val val Ile Lys Asp

225 230

Ala Ala Leu Pro Gly Ile Thr Arg

245
Ser Leu Gly His Glu Ala Ile Leu
260
Tyr Asp Ala Asp Glu val Leu Gly
275 280

pro Phe val ser val Asp Gly Asn
290 295

pro val Thr Gln Ser 1le Ile Arg

305 310

Pro Ser Ser Leu Leu Thr Pro val

325

<210> 119

<211> 990

<212> DNA

<213> Artificial Sequence

<220>

<223> variant of ATAll7

<400> 119

atggcgttct cagcggacac ccctgaaatc

atcacctact ctgactacga actggacccg

atcgaaggtg ctttcgttcc gccgictgaa

tatacttctyg acgctaccta caccaccttc

ggggaccaca tcgaacgtct gttctctaat

acccaggacg aagttaaaga gatcgctctg

gcgatggtta ccgtttctat cacccgtggt

accaaacatc gtccgcaggt trttatgage

gaccgcatcc gtgacggtgt tcacctgatg

agctctatcg acccgeaggt taaaaacttc

376247 -

Asn Ley Leu

val
235

Gly val

Thr val

250

LYS

Ala Ile

265

ASp

Cys Ser Thr

Ser Ile ser

Arg Tyr

Gin
330

gtttacaccc
gctaacccge
gctegtatct
cacgtttgga
gcggaatcta
gaactggttg
tactcticta
gcttgeecgt
gttgctcagt

cagtggggty

035

Ala Glu

220

Gly

Arg Ser Pro

Leu Glu Ile

Ala
270

Thr Pro

Gly

val
300

Glu Leu Asn

acgacaccgg
tggctggtyg
ctatcttcga
acggtaacgc
ttcgtttgat
ctaaaaccga
cceeattcga
accagtggat
cagttcgtcg

acctgatccy

rPage 130

Pro Gly

Gly Arg

240

Ala Glu

255

Glu Leu

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgcettygg
ccagagtttt
tttcegtety
ccecgeegetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt

tgcaattcag

60
120
180
240
300
360
420
480
540
600



gaaacCCccC

gaaggtc
gctgcte

acg

<gg
tgc

gaagctatcc

tgctcaaccqy

ggtgttc

ccttctt

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

<220>
<223>

<400>

Met Ala
1

Gly Leu
Pro Leu
ser Glu

50

Ala Thr

65

Gly Asp

Ile Pro

val Ala

Arg Gly

Pro Gln
145

cgg
ctc
120

330
PRT

accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccee

Artificial Sequence

variant of ATALl7

120

Phe

ASp

Ala

35

Ala

TYr

His

Pro

Lys

Tyr

val

ser Ala Asp Thr
5

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Phe

Ile

Gly

1le

Thr

Glu

85

Thr

Glu

Ser

Met

Thr

Ala

Ser

Phe

70

Arg

Glin

Leu

Thr

Ser
150

Tyr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

ggtacagtac

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Cys

Glu

ASP

25

Tle

Asp

Trp

ser

val

105

Ala

Glu

Pro

376247-035

Ile

10

Tyr

Glu

Gin

Asn

Asn

90

Lys

Met

Arg

cgagttgccg ctgctgctgg
tgttgttatc aaagacggtg
ccgtaaaace gttectggaaa
cacccegget gaactgtacg
ttggccgttc gtttctgttg

ccagtctatc atccgtegtt

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

Asp

actgcgacaa cctgctggcet

ttgttcgttc

tcgetgaatc

acgctgacga agttctgggt

acggtaactc

actgggaact

Tyr

Leu

Ala

Phe

60

Asn

Glu

Tle

Thr

Ile
140

Tyr Gin Trp

155

Page 131

Thr

Asp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

His

Pro

30

val

Thr

Phe

Ile

Leu

110

Ser

Lys

val

tccgggtegt

tctgggtcac

tatctctgac

gaacgttgaa

ASp

15

Ala

Pro

ser

Arg

Arg

95

Glu

Ile

His

Pro

Thr

Asn

Pro

Asp

l.eu

80

Leu

Leu

Thr

Arg

Phe
160

660
720
780
840
900
960
990



AsSp

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro

305

Pro

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

ASp

Phe

290

val

Ser

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

<220>
<223>

<400>
atggcgttct

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Ser

121
990
DNA
Artificial sequence

atcacctact

atcgaaggtg

tatacttctg

Arg

Arg

Ile

Leu

val

Pro

His

260

AsSp

Ser

Glin

Leu

cagcggacac ccctgaaatc gtttacaccc acgacaccgg tctggactat
ctgactacga actggacccg getaaccege tggetggtgg tgotgeottgg
ctttcgttcc goccgtotgaa getcgtatct ctatcttega ccagggtttt

acgctaccta caccaccrte cacgtttgga acggtaacgc tttccgtctg

Arg

Leu

val

Gly

Glu

Glu

val

ser

Leu
325

Gly

Ser

Ala

ASD

Ile

230

Ile

Ala

val

AsSp

Ile

310

Thr

variant of ATAll7
121

val

Ile

Cys

215

Lys

Thr

Ile

Leu

Pro

His

ASp

Gln

200

Asp

Asp

Arg

Leu

Gly

Asn

Arg

val

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

Arg

GlIn

376247-035

met val Ala

170

Gln

Thr

Leu

val

Thr

250

Asp

Ser

Ile

TYr

Tyr
330

val

His

Leu

val

235

val

Ile

Thr

Ser

Trp
315

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

Asp

300

Glu

Page 132

Gln

Ash

Arg

Glu

Ser

Pro

Leu

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asnh

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Arg

Trp

Glu

Gly

Arg

240

Glu

Leu

Trp

Gly

Glu
320

60
120
180
240



ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgceatec
agctctateg
gaaacccacy
gaaggtccgg
gctgctetge
gaagctatcc
tgctcaaccy

ggtgttccgg
cettettete

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

<220>
<223>

<400>

122
330
PRT

122
Met Ala phe
1

Gly

Leu Asp

Ala
35

Pro Leu

Glu Ala

50

ser

Ala Thr

65

Tyr

Gly Asp His

Tle Pro Pro

Ser

Arg

Thr

Ile

Leu
100

Ala
5

Ile
Gly
Ile
Thr
Glu

85

Thr

tcgaacgtcet
aagttaaaga
ccgtrtctat
gtccgeaggt
gtgacggtgt
acccgeaggt
accgtggtrt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccee

As

Th

Al

Se

Ph

70

Ar

G1

gttctctaat
gatcgetcty
caccecgtggt
ttacatgagce
tcacctgatg
taaaaacttc
cgagttgecg
tgttgttatc
ccgtaaaacc
caccccggcet
ttggeegtte
ccagtctate

ggtacagtac

artificial Seguence

variant of ATA11l7

p Thr Pro

r Tyr Ser

a Ala Trp

40

r Ile pPhe

35

e His val

pPhe

g Leu

n Asp Glu

gcggaatcta
gaactggttyg
tactcttcta
gctigeccgt
gttgctcagt
cagtggggtyg
ctgctgetgg
aaagacggtg
gttctggaaa
gaactgtacg
gtttctgtty

atccgtcgtt

Glu

Asp

25

Ile

Asp

Trp

Ser

val
105

376247-035

Ile val

10

Tyr

Tyr Glu Leu

Glu Gly Ala

Phe
60

Gln Gly

Asn Gly Asn

75

asn Ala Glu

90

Lys Gtu Ile

Page 133

Thr

Asp

Phe

45

Tyr

Ala

Ser

Ala

ttegtttgat
ctaaaaccga
cccecattega
accagtggat
cagttcgicg
acctgatcceg
actgcgacaa
ttgttcgttc
tcgotgaatc
acgctgacga
acggtaactc

actgggaact

His

Pro

30

val

Thr

Phe

Ile

Leu
110

cececgecgetyg
actgegttat
gcgtgacatc
cgtaccgrtt
tacaccgegt
tgcaattcag
cctgetgget
tccgggtegt
tctgggtcac
agttctgggr
tatctctgac

gaacgttgaa

Asp

15

Ala

Pro

ser

Arg

Arg

95

Glu

Thr

Asn

Pro

ASp

Leu

80

Leu

Leu

300
360
420
480
540
600
660
720
780
840
900
960
990



val

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro

305

Pro

Ala
Gly
i

GIn
Arg
Thr
Asp
Pro
210
Asn
Ala
Leu
AsSp
Phe
290

va'l

Ser

<210>
<211>
<2172>

<213>

Tyr

val

Ile

Pro

Leu

195

l.euy

val

Leu

Gly

Ala

275

val

Thr

Ser

123
990
DNA

Thr

Ser

Tyr

Arg

Arg

180

Ile

Leu

val'l

Pro

His

260

ASD

Ser

Gln

Leu

Glu

Ser

Met

Asp

Ser

Arg

Leu

va'l

Gly

Glu

Glu

val

Ser

Leu
325

Leu

Thr

ser

150

Gly

Ser

Ala

ASp

Ife

230

Ile

Ata

val

Asp

Ile

310

Thr

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Artificial Sequence

Tyr

120

Phe

Cys

His

ASp

GIn

200

ASp

Asp

Arg

Leu

Gly

Asn

Arg

val

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

Arg

Glin

376247-035

Met val Thr

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

ASp

ser

Ile

Tyr

TVYF

Asp

Gln

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

315

Ile

1406

Trp

Ala

LYysS

Asp

Ala

220

Arg

Leu

Thr

Gly

ASp

300

Giu

Page 134

val

125

Thr

Ile

Gln

Asn

Arg

Glu

ser

Glu

Pro

Gly

Gly

Leu

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

val

Pro

val

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

240

Glu

Leu

Trp

Gly

Glu
320



376247-035

<220>

<223> variant of ATAllY

<400> 123

atggcgtict cagcggacac ccctgaaatc gtttacaccc acgacaccgg totggactat 60
atcacctact ctgactacga actggacccg gcetaacccge tggetggigg tgctgettgg 120
atcgaaggtg ctttegticc gecgtctgaa gotcgtatct ctatcttcga ccagggtttt 180
tatacttctyg acgctaccta caccaccttc cacgtttgga acggtaacge triccgictg 240
ggggaccaca tcgaacgtct gttctctaat gcggaatcta ttcgtttgat cccgecgetg 300
acccaggacyg aagttaaaga gatcgctctg gaactggttg ctaaaaccga actgcegtgaa 360
gcgatggtta ccgtttctat cacccgtggt tactcttcta ccccattcga gogtgacate 420
accaaacatc gtccgcaggt ttacatgagce gettgeccgt acgtgtggat cgtaccgttt 480
gaccgcatce gtgacggtgt tcacctgatg gttgctcagt cagttcgtcg tacaccgegt 540
agctctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccyg tgcaattcag 600
gaaacccacyg accgtggttt cgagttgeccg ctgetgcetgg actgcgacaa cctgotgget 660
gaaggtccgyg gtttcaacgt tgttgttatc aaagacggtg ttgttogtic tccgggtogt 720
gctgetotge cgggtatcac ccgtaaaacce gttctggaaa tcgetgaatc totgggtcac 780
gaagctatce tggctgacat caccccgget gaactgtacg acgctgacga agttctgggt 840
tgctcaaccg gtggtggtgt ttggccgtto gtttctgitg acggtaactc tatctcetgac 900
ggtgttccgg gtcecggttac ccagtctate atccgtegit actgggaact gaacgttgaa 960
cettettcote tgoctgacccC ggtacagtac 990
<210> 124

<211> 330

<212> PRT

<213> aArtificial sequence

<220>

<223> variant of ATA117

<400> 124

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 %%a Gly Gly Ala Ala Tgp Ile Glu Gly Ala phe val Pro Pro
4 45

Ser Glu Ala Arg Ile Ser Ile phe Asp GIn Gly Phe Tyr Thr Ser Asp
50 55 60
Page 135



Ala
65

Gly

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro

Thr

Asp

Pro

Ala

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

Asp

Phe

290

va'l

Tyr

Pro

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Thr

Ile

Lau

100

Thr

Ser

Tyr

Arg

Arg

Ite

Leu

val

Pro

His

260

ASD

Ser

Gin

Thr

Glu

85

Thr

Glu

ser

Met

Arg

Leu

val

Glu

val

Seyp

Phe

70

Arg

Gin

L.eu

Thr

Ser

150

Gly

ser

Ala

Asp

ITe

230

Tle

Ala

val

ASp

1le

His

Leu

ASpP

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Gly

Tle

val

Phe

Glu

Glu

120

Phe

Cys

His

Asp

Gln

200

ASp

Asp

Arg

Leu

Gly

Asn

Arg

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

sSer

Arg

376247-035

Asn Gly Asn
75

Asn

90

Lys

Met

Arg

Tyr

Met

170

GIn

Thr

Leu

val

Thr

250

AsSp

Ser

Ile

Ala

Glu

val

ASp

val

1535

val

val

iLeu

val

235

val

Ile

Thr

Ser

Glu

Ile

Thr

Ile

140

Trp

Ala

Lys

ASp

Ala

220

Arg

Leu

Thr

Gly

ASp
300

Tyr Trp Glu
Page 136

Ala

Ser

Ala

val

125

Thr

Ile

Gln

AsSh

Arg

Glu

Ser

Glu

Pro

Gly

Gly

Leu

Phe

Ile

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Iie

Ala

270

Gly

vai

Asn

Arg

Arg

95

Glu

Ile

His

Pro

va'l

175

GIn

Phe

Pro

Gly

Ala

255

Glu

val

Pro

va'l

Leu

80

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

Leu

Trp

Gly

Glu



376247-035
305 310 315

Pro Ser Ser Leu Leu Thr Pro val Glin Tyr

325 330
<210> 125
<211> 990
<212> DNA
<213> Artificial Sequence
<220>

<223> variant of ATA1l7

<400> 125
atggcgttct cagcggacac ccctgaaatc gtttacacce acgacaccgg

atcacctact ctgactacga actggacccg getaacccge tggetggtgg
atcgaaggtg ctttcgtitcc gecgtctgaa getcgtatct ctatcttcga
tatacttctg acgctaccta caccaccttc cacgtttgga acggtaacgc
ggggaccaca tcgaacgtct gttctctaat geggaatcta ttcgtttgat
acccaggacg aagttaaaga gatcgotctg gaactggttg ctaaaaccga
gcgatggtita ccgtttctat cacccgtggt tactcticta ccccattcga
accaaacatc gtccgeaggt ttacatgage gettgccegt accagtggat
gaccgcatce ctgacggigt tcacctgatg gttgotcagt cagttegteg
agctctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccg
gaaacccacg accgtggttt cgagttgceg ctgetgetgg actgcgacaa
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgtic
gctgctotge cgggtatcac ccgtaaaacc gttctggaaa tcgotgaatce
gaagctatcc tggetgacat caccccgget gaactgtacg acgeotgacga
tgctcaaccyg gtggtagtgt ttggecgttc gtttctgttg acggtaactc
ggtgtrteccgy gtccggrtac ccagtctatc atccgtcgtt actgggaact

CCttcttctc tgctgaccce ggtacagtac

<210> 126

<211> 330

<212> PRT

<213> Artificial Sequence
<220>

<223> variant of ATA1l7
<400> 126

1
Page 137

320

tctggactat
tgctgettgg
ccagggtrtt
tttccgtetg
ccegeegetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tccgggtegt
tctgggtceac
agttctgggt
tatctctgac

gaacgttgaa

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

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



Gly

Pro

Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

AsSp

Arg

Gly

Leu

Phe

225

Ala

ser

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

Asp

Ala

35

Ala

Tyr

His

Pro

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

TYr

20

Gly

Arg

Thr

ITe

Leu

100

Thr

Ser

TYr

Pro

Leu

val

Pro

His

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Gly

Glu

Thr

Ala

Ser

Phe

70

Arg

Gln

Leu

Thr

ser

150

Gly

ser

ala

Asp

Ile

230

Ile

Ala

Tyr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

ITe

Ile

215

LysS

Thr

Ile

ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Ccys

His

ASp

GIn

200

Asp

Asp

Arg

Leu

ASp

25

Ile

AsSp

Trp

ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

376247-035

Tyr Glu Leu

Glu

Gln

Asn

Asn

90

Lys

Met

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr
250

Gly

Gly

Gly

75

Ala

Glu

val

ASp

val

val

His

Leu

val

235

val

Ala

Phe

60

Asn

Glu

Ile

Thr

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Asp Ile Thr
Page 138

Asp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

GlIn

Asnh

Arg

Glu

Ser

Glu

Pro

Pro

30

val

Thr

Phe

Ile

Leu

110

Ser

LyS

val

ser

Phe

190

Gly

Gly

Pro

Ile

Ala

Ala

Pro

Ser

Arg

Arg

95

Glu

ile

His

Pro

val

175

Gin

Phe

Pro

Gly

Ala

255

Glu

Asn

Pro

ASp

Leu

80

lLeu

Lau

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Leu



Tyr Asp Ala Asp Glu val Leu G1
28

275

Pro Phe val
290

Pro val Thr
305

Pro Ser S5er

<210> 127
<211> 990
<212> DNA

<213> Artificial sequence

«220>

<223> variant of ATAll7

<400> 127
atggegttct

atcacctact
atcgaaggtg
tatacttcty
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgcatcc
agctctateg
gaaacccacg
gaaggtccgg
gctgetetge
gaagctatcc
tgctcaaccy

ggtgttccgg
ccttettcte

260

376247-035

265

270

y Cys Ser Thr Gly Gly Gly val Trp
0 285

Ser val Asp Gly Asn Ser Ile Ser Asp Gly val pPro Gly

GIn

Leu

Ser Ile Ite Arg Arg Tyr Trp Glu Leu Asn val Glu
315

310

295

teu Thr Pro val GIn Tyr

325

ctgactacga
ctttcgttee
acgctaccta
tcgaacgtcet
aagttaaaga
ccgttictat
gtcegeaggt
gtgacggtgt
acccgeaggt
accgtggtrtt
gtttcaacgt
cgggtatcac
tggcetgacat
grggrggtgt
gtccggttac

tgctgacccc

cagcggacac ccctgaaatc
actggacccy
gccgtctgaa
caccacctte
gttctctaat
gatcgctctg
caccegtggt
ttacatgagc
tcacctgatg
taaaaacttc
cgagttgecy
tgttgttatc
ccgtaaaacc
caccccggct
ttggeegtte

ccagrctatc

330

ggtacagtac

gtttacaccc
gctaacccegce
gctcgtatct
cacgtttgga
gcggaatcta
gaactggttg
tactcrtcta
gcttgocogt
gttgctcagr
cagtggggtg
ctgctgetgg
aaagacggtyg
gttctggaaa
gaactgtacg
gtttetgtty

atccgtegtt

300

320

acgacaccgg tctggactat
tggctggtgg tgctgcttgg
ctatcttcga ccagggrttt
acggtaacgc tttccgtctg
ttegtttgat cccgoegetg
ctaaaaccga actgcgtgaa
ccccattcga gegtgacatc
acacttggat cgtaccgttt
cagttegtcg tacaccgegt
acctgatccg tgcaattcag
actgcgacaa cctgcetgget
ttgttegttc tccgggtegt
tcgetgaate tetgggteac
acgctgacga agttctgggt
acggtaactc tatctctgac

actgggaact gaacgttgaa

Page 139

60
120
180
240
300
360
420
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990



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

<220>
<223>

<400>

128
330
PRT

Artificial Sequence

variant of ATA117

128

met Ala phe

1

Gly

Pro

Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

GIn

Arg

Thr

Asp

Pro

Asp

Tyr

His

Pro

Lys

Tyr

val

Ile

Pro

Leu

195

Leu

Ser Ala Asp Thr
5

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

180

Ile

Leu

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

Thr

Ala

Ser

Phe

70

Arg

GIn

Leu

Thr

Ser

150

Gly

Ser

Ala

AsSp

TYyr

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

Pro

ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Cys

His

Asp

Gln

200

ASp

Glu
ASp
25

ITe
Asp
Trp
Ser
val
105
Ala
Glu
Pro
Leu
Pro
185

Glu

Ash

376247-035

Ile

10

Tyr

Glu

Gln

Asn

Asn

90

LysS

Met

Arg

Tyr

Met

170

Gin

Thr

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

Asp

Thr

155

val

val

His

Tyr

Leu

Ala

Phe

60

AsSn

Glu

Ile

Thr

Ile

140

Trp

Ala

Lys

ASp

teu Leu Ala
Page 140

Thr

Asp

Phe

45

Tyr

Ala

ser

Ala

val

125

Thr

Gin

Asn

His

Pro

30

val

Thr

Phe

Ite

Leu

110

Ser

Lys

val

ser

Phe

190

Gly

Gly

ASD

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

va'l

175

GIn

Phe

Pro

Thy

Asn

Pro

Asp

Leu

80

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

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 Leu 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 Ile Ser Asp Gly val pro Gly

290 295 300
Pro val Thr Gln Ser rle Ile Arg Arg Tyr Trp Glu Leu Asn val Glu
305 310 315 320
Pro Ser Ser Leu Leu Thr Pro val GlIn Tyr

325 330
<210> 129
<211> 990
<212> DNA
<213> artificial Seqguence
<220>
<223> Vvariant of ATA117
<400> 129
atggcegttct cagcggacac ccctgaaate gtttacaccc acgacaccgg tctggactat
atcacctact ctgactacga actggacccg gctaacccge tggctggtgg tgetgettgg
atcgaaggtg ctitcgttcc gocgtetetg gotcgtatct ctatcttcga ccagggtttt
tatacttctyg acgctaccta caccaccttc cacgtttgga acggtaacge trtccgretg
ggggaccaca tcgaacgtct gttctctaat geggaatcta ttegtttgat cccgoogoty
acccaggacg aagttaaaga gatcgctctg gaactggttg ctaaaaccga actgegtgaa
gcgatggtta ccgtttctat cacccgtggt tactcttcta ccccattcga geogtgacatc
accaaacatc gtccgcaggt ttacatgagc gcttgcccgt accagtggat cgtaccgrtt
gaccgcatce gtgacggtgt tcacctgatg gttgctcagt cagttcgtcg tacaccgogt
agctctatcg acccgcaggt taaaaacttc cagtggggtg acctgatecy tgcaattcag
gaaacccacg accgtggttt cgagttgecg ctgctgctgg actgcgacaa cctgetgget
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgticgttc tccgggregt
Page 141

376247-035

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



gctgctetge cgagtatcac
gaagctatce tggotgacat
tgctcaaccg gtggtggtagt
ggtgttccgg gteegyttac
ccrtettete tgetgaccec
<210> 130

<211> 330
<212> PRT

376247-035
ccgtaaaacc gttctggaaa tcgetgaate tctgggteac
caccccgget gaactgtacg acgcetgacga agttotggot
ttggccgttc gtttctgttg acggtaactc tatctctgac
ccagtctate atccgtegtt actgggaact gaacgttgaa

ggtacagtac

<213> Artificial Seguence

<220>

<223> Vvariant of ATALl7

<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 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 Leu 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 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

135 140

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

Asp Arg IlTe Arg Asp Gly val His Leu Met val Ala GIn Ser val Arg

Page 142

780
840
900
60
990



Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro

305

Pro

Thr
ASp
Pro
210
ASN
Ala
Ley
ASp
Phe
290

vatl

Ser

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

<220>
<223>

<400>
atggegttct

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Ser

131
990
DNA

Arg

Ile

leu

val

Pro

His

260

ASp

ser

Gin

Leu

165

ser

Arg

Leu

val

Gly

Glu

Glu

val

ser

Leu
325

Ser

Ala

Asp

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

Ile

Ite

215

Lys

Thr

1le

Leu

Gly

Ile

Pro

Artificial sequence

variant of ATAL17

131

atcacctact

atcgaaggtg

tatacttctg

ggggaccaca

acccaggacg

ASp

Gln

200

ASp

Asp

Arg

Leu

Arg

val

cagcggacac ccctgaaatc
ctgactacga actggacccg
ctrtegrtce geegtctgaa
acgctaccta caccaccttc
tcgaacgtct gttctctaat

aagttaaaga gatcgctctg

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

sSer

Arg

Gln

grrracacce
gctaacccyge
gctegtatet
cacgtttgga
gcggaatcta

gaactggttg

376247-035
170

Gln val Lys

Thr His Asp

Leu Leu Ala
220

val val Arg
235

Thr val Leu

250

Asp Ile Thr

Ser Thr Gly

Ile sSer Asp

Tyr Trp Glu
315

Tyr

pPage 143

Ash

Arg

205

Glu

Ser

Glu

Pro

Gly

Gly

Leu

Phe

180

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

acgacaccgg
tggctggtgy
ctatcttcga
acggtaacgc
ttcgtttgat

ctaaaaccga

175

GlIn

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

tattgactat
tgctgottgg
ccagggtttt
tttccgtcety
ccegecgetg

actgcgtgaa

Trp

Glu

Gly

Arg

Glu

Leu

Trp

Gly

Glu
320

60
120
180
240
300
360



gcgatggtta
accaaacatc
gaccgcatcce
agctctatcyg
gaaacccacg
gaaggtccgy
gctgctctge
gaagctatcc
tgctcaaccyg

ggtgttccgg
ccrrettcte

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

<220>
<223>

<400

132
330
PRT

132

Met Ala Phe
1

Gly Ile Asp

Ala
35

Pro Leu

Glu Ala

50

Ser

Ala Thr

65

Tyr

Gly Asp His

ITle Pro Pro

val Ala Lys

ccgtttctat
gtccgcaggt
gtgacggtgt
acccgcaggt
accgtggrtt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccee

Ser Ala As
5

Tyr Ile Th

20

Gly Gly Al

Arg Ile Sse

Ph
70

Thr Thr

Glu
85

Ile Ar

Leu Thr G1

100

Thr Glu Le

cacccgtggt
ttacatgage
tcacctgatg
taaaaacttc
cgagttgccy
tgttgttatce
ccgtaaaacc
cacceegget
ttggccgttce
ccagtctatc

ggtacagtac

Artificial Sequence

variant of ATA1l7

p Thr Pro

r Tyr Ser

a Ala Trp

40

r Ile Phe

>5

e His val

g Leu Phe
n Asp Glu

u Arg Glu

376247 -

tactcttcta
gcttgecegt
gttgctcagt
cagtggggtg
ctgctgetgg
aaagacggtg
gttctggaaa
gaactgtacg
gtttctgtty

atccgtegtt

Ile val

10

Glu

Asp Glu

25

Tyr

Ile Glu Gly

Asp GIn Gly

Trp Asn Gly

75

ser Asn Ala

90

val Glu

105

LYS

Ala Met val

035

ccecattcga
accagtggat
cégttcgtcg
acctgatccyg
actgcgacaa
ttgttegtte
tcgctgaate
acgctgacga
acggtaactc

actgggaact

Tyr Thr His

Leu Asp Pro

30

Phe
45

Ala val

Phe
60

Tyr Thr

Asn Ala Phe

Glu Ser Ile

Ile Ala Leu

110

Thr val ser

Page 144

gcgtgacatc
cgtaccgttt
tacacegegt
tgcaattcag
cctgetggct
tccgggtegt
tctyggteac
agttctgggt
tatctctgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pro Pro
ser

AsSp

L.eu
80

Arg

Arg Leu

95

Glu Leu

Ile Thr

420
480
540
600
660
720
780
840
900
360
990



Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro

305

Pro

Arg

The

Asp

Pro

210

Asn

Ala

Leu

Asp

Phe

290

val

Ser

115

Tyr
val
Ile
Pro
Leu
195
Ley
val
lLeu
Gly
Ala
275
val

Thr

Ser

Ser

Tyr

Arg

Leu

val

Pro

His

260

ASp

Ser

GIn

Leu

Ser

Met

Arg

Leu

val

Gly

Glu

Glu

val

ser

Leu
325

Thr

ser

150

Gly

Ser

Ala

Asp

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Gly

Ile

Pro

120

Phe

Cys

His

Asp

Gln

200

Asp

Asp

Arg

l.eu

Gly

Asn

Arg

val

Giu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

ser

Arg

Gin

376247-035

Arg Asp Ile

Tyr

Met

170

GIn

Thr

Leu

val

Thr

250

ASp

Ser

Ile

Tyr

Tyr
330

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

<220>
<223>

133
990
DNA
Artificial Sequence

variant of ATAl1lY

GIn

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

140

Trp

Ala

LYS

Asp

Ala

220

Arg

lLeu

Thr

Gly

Page 145

125

Thr

ITe

Gn

ASn

Arg

Glu

Ser

Glu

Pro

L.eu

Lys

val

Ser

Phe

180

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

His

Pro

val

175

GlIn

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Arg
Phe
160

Arg

Trp

Gly

Arg

240

Glu

Leu

Trp

Gly

Glu
320



376247-035

<400> 133

atggcgttct cagcggacac ccctgaaatc gtttacaccc acgacaccgg tetggactat 60
atcacctact ctcagtacga actggacccg gotaacccge tggoetggtgg tgetgcttog 120
atcgaaggtyg ctttcgttcce geecgtctgaa getegtatct ctatcttcga ccagggtttt 180
tatacttctg acgctaccta caccaccttc cacgtttgga acggtaacgce tttcecgtetg 240
ggggaccaca tcgaacgtct gttctctaat geggaatcta ttcgtttgat cocgeegetg 300
acccaggacg aagttaaaga gatcgctctg gaactggttg ctaaaaccga actgcgtgaa 360
gcgatggtta ccgtttctat caccecgtggt tactctteta ccccattega gegtgacatc 420
accaaacatc gtccgcaggt ttacatgagc gottgeccgt accagtggat cgtaccgttt 480
gaccgcatcce gtgacggtgt tcacctgatg gttgctcagt cagttcgteg tacaccgogt 540
agctctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtggttt cgagttgccg ctgetgetgg actgegacaa cctgetgget 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg trtgttcgttc tecgggtegt 720
gctgetctge cgggtatcac ccgtaaaacc gitctggaaa tcgctgaatc tctgggtcac 780
gaagctatcc tggctgacat caccccggct gaactgtacg acgctgacga agttotgggt 840
tgctcaaccy gtggtggtgt ttggecgtte gtttctgttg acggtaacte tatctctgac 900
ggtgttccgg gtccggtrac ccagtctatc atccgtogtt actgggaact gaacgttgaa 960
CCcttcticic tgctgacccc ggtacagtac 990
<210> 134

<211> 330

<212> PRT

<213> Artificial sequence

<220>

<223> variant of ATALl7

<400> 134

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

Gly Leu Asp Tyr Ile Thr Tyr Ser Gln Tyr Glu Leu Asp Pro Ala Ash
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 GIn Gly Phe Tyr Thr Ser Asp
50 5 60

Ala Thr Tyr Thr Thr Phe His val Trp Asn Gly Asn Ala Phe Arg Leu
Page 146



65

Gly

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro
305

AsSp

Pro

Ala

Arg

Thr

ASp

Pro

210

ASh

Ala

Leu

Asp

Phe

290

va'l

His

Pro

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

1le

Leu

100

Thr

Ser

Tyr

Arg

Leu

val

Pro

His

260

Asp

ser

Gln

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Glu

val

Ser

70

Arg

Glin

Leu

Thr

ser

150

Gly

Sar

Ala

Asp

Ile

230

Ile

Ala

val

ASp

Ile
310

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Leu

Phe

Glu

Glu

120

Phe

Cys

His

Asp

Glin

200

Asp

ASp

Arg

Leu

Arg

ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

ser

Arg

376247-035

Asn

90

Lys

Met

Arg

Tyr

Met

170

Gin

Thr

Leu

val

Thr

250

ASD

Ser

Ile

Tyr

75

Ala

Glu

val

AsSp

Gln

155

val

val

His

Leu

val

235

val

Ile

Thr

ser

Trp
315

Glu

Ile

Thr

Ile

140

Trp

Ala

Lys

ASD

Ala

220

Arg

Leu

Thr

Gly

ASp

300

Glu

Page 147

Ser

Ala

val

125

Thr

Ile

Gin

Asn

ser

Glu

Pro

Gly

Gly

Leu

ITe

Leu

110

sSer

Lys

val

ser

Phe

190

Gly

Gly

Pro

Ile

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

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

Glu

l.eu

Trp

Gly

Glu
320



376247-035
Pro Ser Ser Leu Leu Thr Pro val GIn Tyr

325 330
<210> 135
<211> 990
<212> DNA
<213> Artificial Sequence
<220>
<223> Variant of ATA11l7
<400> 135
atggcgttct cagcggacac ccctgaaatc gtttacaccc acgacaccgg tetggactat 60
atcacctact ctgactacga actggacccg gctaacccge tggetggrgg tgétgcttgg 120
atcggtggtg ctttcgttcc goccgtctgaa getcgtatct ctatcttcga ccagggtttt 180
tatacttctg acgetaccta caccacctic cacgttigga acggtaacge tttcogtctg 240
ggggaccaca tcgaacgtct gttctctaat gcggaatcta ttegttigat cccgecgetyg 300
acccaggacg aagttaaaga gatcgctctg gaactggitg ctaaaaccga actgcgtgaa 360
gcgatggtta ccgittctat cacccgtggt tactcticta ccccattcga gcgtgacatc 420
accaaacatc gtcecgcaggt ttacatgage getigecegt accagtggat cgtaccgttt 480
gaccgcatcec gtgacggtgt tcacctgatg gttgctcagt cagttcgtcg tacaccgegt 540
agctctatcg acccgcaggt taaaaactic cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtggttt cgagttgccg ctgctgetgg actgcgacaa cctgotggot 660
gaaggtcegg grttcaacgt tgttgttatc aaagacggtg ttgttegttce tecgggtegt 720
gctgctetge cgggtatcac ccgtaaaacc gttctggaaa tcgctgaatc tctgggtcac 780
gaagctatcc tggctgacat caccccggct gaactgtacg acgctgacga agttctgggt 340
tgctcaaccyg gtggtggtgt tiggecgttc gittetgityg acggtaactce tatctctgac 800
ggtgttccgg gtccggttac ccagtctatc atccgtcgtt actgggaact gaacgttgaa 560
ccTitCctiCtc tgctgaccce ggtacagtac 990
<210> 136
<211> 330
<212> PRT
<213> Artificial Seqguience
<220>
<223> variant of ATAll7
<400> 136

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
rPage 148



Pro

Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

ASp

Arg

Leu
Phe
225

Ala

ser

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

Gln

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

Tyr

His

Pro

Lys

115

Tyr

val

Ile

Pro

Leu

195

Leu

val

Lau

Gly

20

Gly

Arg

Thr

Iie

Leu

100

Thr

ser

Tyr

Arg

Arg

Ile

Leu

val

Pro

His
260

Gly

Tle

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Gly

Glu

Ala

Ser

Phe

70

Arg

GIn

Leu

Thr

ser

150

Gly

Ser

Ala

Asp

Ile

230

Ile

Ala

Ala

Ile

55

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Cys

His

Asp

Gin

200

Asp

Asp

Arg

Leu

25

Ile

Asp

Trp

ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala
265

376247-035

Gly Gly Ala

Gin

Asn

Asn

90

Lys

Met

Arg

Tyr

Met

170

Gln

Thr

Leu

va'l

Thr

250

AsSD

Gly

Gly

75

Ala

Glu

val

Asp

Glin

155

val

val

His

Leu

val

235

val

Ile

Phe

60

Asn

Glu

Ile

Thr

Ile

140

Trp

ala

Lys

AsSp

Ala

220

Arg

Leu

Thr

Page 149

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

GIn

Asn

205

Glu

Ser

Glu

Pro

30

val

Thr

Phe

Ile

Leu

110

Ser

LYS

va'l

ser

Phe

190

Gly

Gly

Pro

Ile

Ala
270

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gin

Phe

Pro

Gly

Ala

255

Glu

Pro

Asp

Leu

80

ey

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Leu



Tyr
275

Pro Phe val

290 295

Pro val Thr
305 310

Pro Ser Ser

325

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

<220>
<223> variant of ATAll?

<400> 137
atggcgtict cagcggacac ccctgaaatce

137
930
DNA
Artificial Sequence

atcaccrtact ctgactacga actggacccy

atcgaaggtyg ctttcgttcc ggattctgaa

tatacttcitg acgctaccta caccaccttc

ggggaccaca tcgaacgtct gttctctaat

acccaggacg aagttaaaga gatcgetctg

gcgatggtta ccgtttctat cacccgtggt

accaaacatc gtccgcaggt ttacatgage

gaccgcatcc gtgacggtgt tcacctgatg

agctctatcg acccgcaggt taaaaactte

gaaacccacyg accgtggttt cgagttgecg

gtttcaacgt tgttgttate

gaaggtccgg

gctgetetge cgggtatcac ccgtaaaacce

gaagctatce tggctgacat caccccgget

tgctcaaccyg gtggtggtot

gtccggttac

ttggcegttc

ggtgttccgg ccagtctatce

ccttettctc tgctgaccce ggtacagtac

<210>
<211>
<212>

138
330
PRT

Asp Ala Asp Glu val Leu Gly ¢C
280

376247 -

035

ys Ser Thr Gly géy Gly val Trp
5

315

Leu Ley Thr Pro val Gln Tyr

330

gtttacaccc
gctaacccge
gctcgtatet
cacgtttgga
gcggaatcta
gaactggttyg
tactcttcta
gcttgecogt
gttgctcagt
cagtggggtg
ctgctgctog
aaagacggtg
gttctggaaa
gaactgtacg
gtttctgttyg

atccgtcgtt

acgacaccgg
tggctggtgg
ctatcttcga
acggtaacge
ttegtrtgat
ctaaaaccga
cceecattega
accagtggat
cagttcgteg
acctgatceg
actgcgacaa
Ttgttegtte
tcgctgaatc
acgctgacga
acggtaactc

actgggaact

Page 150

Ser val Asp Gly Asn Ser Ile Ser Asp Gly val Pro Gly
300

Gln Ser Ile Ile Arg Arg Tyr Trp Glu Leu Asn val Glu

320

tctyggactat
tgctgettgy
ccagggrttt
tttcegtcty
ceegeegetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacacegegt
tgcaattcag
cctgctggcet
tecegggtegt
tctgggteac
agttctgggt
tatctctgac

gaacgttgaa

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



<213>

<220>
<223>

<400>

Artificial Sequence

variant of ATALLY

138

Met Ala Phe

1

Gly

Pro

Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leuy

Leu

L.eu

Glu

50

Thr

Asp

Pro

Ala

Arg

Thr

Asp

Pro
210

Asp

Ala

35

Ala

Tyr

His

Pro

Lys

115

Tyr

val

Ile

Pro

Ley

195

L.euy

Ser

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

TYr

Arg

Arg

Ile

Leu

Ala
5
Ile
Gly
Ile
Thr
Glu
85
Thr
Glu

ser

Met

Arg

Letl

Asp

Thr

Ala

ser

Phe

70

Arg

Glin

l.eu

Thr

Ser

150

Gly

Ser

Ala

Asp

Thr

Tyr

Ala

Ile

55

His

l.eu

ASp

Arg

Pro

135

Ala

val

1le

Ile

cys
215

Pro

ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

cys

ASp

GIn
200

AsSp

Glu

Asp

25

Ite

ASP

Trp

Ser

val

105

Ala

Glu

Pro

l.eu

PO

185

Glu

Asn

376247-035

Ile

10

Tyr

Glu

Gin

ASn

Ash

90

Lys

Met

Arg

Tyr

Met

170

Glin

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

Ile

Thr

Ile

140

Trp

Ala

Lys

Asp

Ala
220

page 151

Thr

Asp

Phe

45

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Asn

Arg

Glu

His

Pro

30

val

The

Phe

Ile

Leu

110

Ser

Lys

val

Ser

Phe

190

Gly

Gly

ASp

15

Ala

Pro

ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gin

Phe

Pro

Thr

Asn

ASp

Asp

Leu

80

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly



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>
<211>
<212>
<213>

<220>
<223>

<400>

139
990
DNA

139

atggegttct cagceggacac ccctgaaatc

atcacctact
atcgaaggtg
tatacttctg
ggggaccaca
acccaggacy
gcgatggtta
accaaacatc
gaccgeatcec
agctctatcg
gaaacccacg

gaaggtccgg
getgetetge

val

Pro

His

260

Asp

ser

Gln

Leu

Glu

val

Ser

Leu
325

ctgactacga
ctttegttce
acgctaccta
tcgaacgtet
aagttaaaga
ccgtttctat
gtcecgeaggt
gtgacggtgt
accecgcaggt
accgtggttt
gtttcaacgt

cgggtatcac

Ile

230

Tle

Ala

val

ASD

Ile

310

Thr

variant of ATAL1l7

Lys

Thr

ITe

lLeu

Pro

Artificial Sequence

Asp

Arg

Leu

Gly

Asn

Arg

val

actggaccag
gccgtctgaa
caccaccttc
gttctectaat
gatcgetetg
cacccgtggt
ttacatgagc
tcacctgatg
taaaaacttc
cgagttgccg
tgttgttatc

ccgtaaaacc

Gly

LyS

Ala

265

Cys

Ser

Arg

Glin

gtttacaccc
gctaaccege
gctcgtatct
cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gcttgeecgt
gttgctcagt
cagtggggty
ctgctgotyg
aaagacggtyg

gttctggaaa

376247-035
val val Arg
235

Thr val

250

Leu

Asp Iie Thr

Ser Thr Gly

Ile ser Asp

300

Tyr Trp Glu

315

TYyr
330

Page 152

Ser

Glu

Pro

Gly

Gly

Leu

Pro

Ile

Ala

270

Gly

val

Asn

acgacaccgg
tggctggtgg
ctatcttega
acggtaacgc
ttcgtttgat
ctaaaaccga
ccccattega
accagtggat
cagtrcgteg
acctgatcceg
actgcgacaa
ttgttcgtic

tcgotgaatc

Gly Arg
2

Ala Glu

255

Glu teu

val Trp
Pro

Gly

Glu
320

val

tctggactat
tgctgcttgg
ccagggtttt
tttcegtctg
cccgecgety
actgcgtgaa
gcgtgacate
cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tcegggtegt

Tctgggtcac

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



376247035
gaagctatce tggetgacat caccccgget gaactgtacg acgctgacga agttctggot 840

tgctcaaccy gtggtggtyt ttggccgtte gtttctgttyg acggtaactce tatctctgac 900
ggtgttccgg gtccggttac ccagtctatc atccgtogtt actgggaact gaacgttgaa 960
ccttcrtctc tgctgaccee ggtacagtac 980
<210> 140

<211> 330

<212> PRT

<213> Artificial Sequence

<220>
<223> variant of ATAll7

<400> 140
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 GIn Ala Asn
20 25 30

Pro Leu Aga Gly Gly Ala ala zgp Ile Glu Gly Ala Phe val Pro Pro
3 45

Ser 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 Ile Glu Arg Leu Phe Ser Asn Ala Glu Ser Ile Arg Leu
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 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 Gln val Tyr Met Ser Ala Cys Pro Tyr GIn Trp ITe val Pro Phe
145 150 155 160

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

Page 153



Arg Thr Pro

Leu
195

Gly Asp

Pro Leu

210

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>
<211>
<212>
<213>

<220
<223>

<400> 141
atggcgtrtct

141
990
DNA

atcacctact
atcgaagytyg
tatacttctg
ggggaccaca
acccaggacg

gcgatggtta

Ser

Arg

Leu

Leu

val val

Ser

Ala

Asp Cys

Ile

ile Asp

Gln
200

Ile

ASp
215

Lys AsSp

230

Pro Gly

His Glu

260

Asp Glu

val

ser

GIn Ser

Ile

Ala

val

Asp

Ile

Thr Arg

Ile Leu
Leu Gly
Asn

Gly

Ile Arg

3190

Leu Leu

325

cagcggacac
ctgactacga
ctttegttce
acgctaccta
tcgaacgtct
aagttaaaga

ccgtttctat

Thr

Pro val

Artificial Sequence

variant of ATAll7

ccctgaaatce
accrgacccg
gccgtctgaa
caccaccttc
gttctctaat
gatcgctctg

cacccgtggt

376247~

pPro GlIn val

185

Glu Thr His

Asn Leu Leu

val
235

Gly val

Thr val

250

Lys

Ala Ile

265

Asp

Cys Ser Thr

Ser Ile ser

Arg Tyr

Glin

gtttacaccc
gctaacccge
gcrcgtatet
cacgtttgga
gcggaatcta
gaactggttg

tactcttcta

035
Lys fhe

190

Asn
Gly

Asp

Ala
220

Gly

Arg Ser Pro

Leu Glu Ile

Ala
270

Thr Pro

Gly Gly

Asp val

300

Glu Leu Asn

acgacaccgg
tggctggtagg
ctatcttcga
acggtaacgc
ttcgtttgat
ctaaaaccga

ccccattcga

Page 154

Gln Trp

Phe Glu

Pro Gly

Gly

Ala
255

Glu Leu

val Trp
Pro

Gly

Glu
320

vai

tctggactat
tgctgcttgg
ccagggtttt
ttteegtcty
cccgeegety
actgcgtgaa

gcgtgacatce

60
120
180
240
300
360
420



376247-035

accaaacatc gtccgecaggt ttacatgage gettgecccgt accagtggat

gaccgcatee gtgacggtgt tcacctgatg gttgctcagt cagrtegteg

agctctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccg

gaaacccacg accgtggttt cgagttgecg ctgctgetgg actgcgacaa

gaaggtccgy gtttcaacgt tgttgttatc aaagacggtg ttgttcgttc

gctgctetge cgggtatcac ccgtaaaacc gttctggaaa tcgotgaatc

gaagctatcc tggctgacat caccccgget gaactgtacg acgetgacga

tgctcaaccg gtggtggtgt ttggccgttc gttictgttg acggtaactce

ggtgttcegy gtccggttac ccagtctatc atccgtegtt actgggaact

cCcttcttcte tgoctgaccce ggtacagtac

<210> 142

<211> 330

<212> PRT

<213> aArtificial sequence

<220>

<223> variant of ATA117

<400> 142

Met Ala Phe Ser Ala Asp Thr Pro Glu ITe val Tyr Thr His

1 5 10

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

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

35 40 43
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 teu Phe Ser Asn Ala Glu Ser Ile

85 90

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

val Ala Lys Thr Glu Leu Arg Glu Ala Met val Thr val Sser

115 120 125

Page 155

cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tccgggtegt
tctgggtcac
agttctgggt
tatctectgac

gaacgttgaa

AsSp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

Thr

Asn

Pro

Asp

Leu

80

Leu

Leu

Thr

480
540
600
660
720
780
840
900
960
980



376247-035
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
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 ITe Arg Ala Ile G1n 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 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 g;% Asp Glu val Leu Gly Cys ser Thr Gly Gly Gly val Trp
28

O
N
o
ot

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

Pro val Thr G1n Ser 1le 1le Arg Arg Tyr Trp Glu Leu Asn val GTu
305 310 315 320

Pro Ser Ser iLeu Leu Thr Pro val GlIn Tyr

325 330
<210> 143
<211> 990
<212> DNA
<213> Artificial Sequence
<220>
<223> variant of ATALL7
<400> 143
atggegttct cagcggacac ccctgaaatc gtttacaccc acgacaccgg tetggactat 60

Page 156



376247-035

atcacctact ctgactacga actggacccg gctaacccge tggetggtgg tgergettgg 120
catgaaggtg ctttcgttcc gccgtctgaa getcgtatct ctatcttcga ccagggtttt 180
tatacttctg acgctaccta caccacctic cacgtttgga acggtaacge ttteccgtctg 240
ggggaccaca tcgaacgtct gttctctaat geggaatcta ttegtitgat cccgecgety 300
acccaggacd aagttaaaga gatcgetotg gaactggttyg ctaaaaccga actgogrgaa 360
gcgatggtta ccgtttctat cacccgtggt tactcttcia ccccaticga gcgtgacatt 420
accaaacatc gtccgeaggt ttacatgage gettgccegt accagtggat cgtaccgtit 480
gaccgcatcc gtgacggtgt tcacctgatg gttgctcagt cagttcgteg tacaccegegt 540
agctctatcg acccgcaggt taaaaactic cagtggggtg acctgatccg tgcaattcag 600
gaaacccacg accgtggttt cgagttgcecg ctgctgctgg actgcgacaa cctgetgget 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgttc tccgggtogt 720
gcrgetctge cgggtatcac ccgtaaaacc gttctggaaa tcgctgaatc totgggicac 780
gaagctatcc tggctgacat caccccgget gaactgtacg acgctgacga agttctgogt 840
tgctcaaccg gtggtggtgt ttggeccgttc gtttctgttg acggtaactc tatctctgac 900
ggtgttcecgg gtccggttac ccagtctatc atccgtegtt actgggaact gaacgttgaa 960
cctrcttete tgctgaccee ggtacagtac 980
<210> 144

<211> 330

<212> PRT

<213> Artvificial Sequence

<220>

<223> variant of ATAll7

<400> 144

Met ATa 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 Ashn
20 25 30

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

Ser Ggu Ala Arg Ile Ser Ile pPhe Asp Gin Gly gge Tyr Thr Ser Asp
5 55

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

page 157



Gly

ITe

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

ser

Tyr

Pro

Pro

305

Pro

Asp

Pro

Ala

Gly

Gln

Arg

Thr

Asp

Pro

210

ASn

Ala

Leu

AsSp

Phe

280

val

ser

His

Pro

Tyr

val

ITe

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

ser

Ile

Leu

100

Thr

ser

Tyr

Arg

Arg

Ile

Leu

val

Pro

His

260

Asp

Ser

Glin

Leu

Glu

85

Thr

Glu

ser

Met

Arg

Leu

val

Gly

Glu

Glu

val

Ser

Leu
325

Arg

Gln

L.eu

Thr

ser

150

Gly

ser

Ala

Asp

ITe

230

Ile

Ala

val

ASD

Ile

310

Thr

Leu

Asp

Arg

Pro

135

Ala

val

Iie

Ile

Cys

215

Lys

Thr

Ile

Leu

Pro

Phe

Glu

Glu

120

Phe

Cys

His

ASp

Gin

200

Asp

Asp

Arg

Leu

Gly

Asn

Arg

val

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

AsSn

Gly

I.ys

Ala

265

Cys

Ser

Arg

Gln

376247-035
Asn Ala Glu

80

Lys

Met

Arg

TYr

Met

170

Gin

Thr

Leu

val

Thr

250

AsSp

ser

Ile

Tyr

Tyr
330

Glu

val

ASp

GIn

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

315

Ile

Thr

Ile

140

Trp

Ala

LYS

Asp

Ala

220

Arg

Leu

Thr

Gly

Asp

300

Glu

Page 158

Ser

Ala

val

125

Thr

Ile

Gln

Asn

205

GTu

Ser

Glu

Pro

Gly

Gly

Leu

Ile

l.eu

110

Ser

LysS

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

Arg

85

Glu

Ile

His

Pro

val

175

Gin

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

ey

Trp

Gly

Glu
320



376247-035

<210> 145

<211> 990

<212> DNA

<213> Artificial sSequence

<220>

<223> variant of ATAll7

<400> 145

atggcgitct cagcggacac cccigaaatc gtttacaccce acgacaccgg tctggactat 60
atcacctact ctgactacga actggacatg gctaacccgce tggctggtgg tgctgetitgg 120
atcgaaggtg ctttcgttcc gcocgtctgaa gotcgtatct ctatcttcga ccagggtrtt 180
tatacttctg acgctaccta caccacctte cacgtttgga acggtaacgc tttccgtctg 240
ggggaccaca tcgaacgtct gttctctaat gcggaatcta ttecgtttgat cccgecgcetyg 300
acccaggacg aagttaaaga gatcgctctg gaactggttg ctaaaaccga actgcgtgaa 360
gcgatggtta ccgrttctat cacccgtggt tactcttcta ccccattcga gegtgacatc 420
accaaacatc gtcogeaggt ttacatgagce goettgeccgt accagtggat cgtaccgitt 480
gaccgecatcec gtgacggtglt tcacctgatg gttgectcagt cagttcgtcg tacaccgegt 540
agctctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccy tgcaattcag 600
gaaacccacg accgtggttt cgagttgccg ctoctactgg actgcgacaa cctgotggact 660
gaaggtccgg gtitcaacgt tgttgttate aaagacggtg ttgttcgttc tccgggtcgt 720
gctgetctge cgggtatcac ccgtaaaacc gtictggaaa tcgctgaatce tctgggtcac 780
gaagctatcc tggctgacat caccccgget gaactgtacg acgctgacga agttetgggt 840
tgctcaaccy gtggtggtgt ttggecgttc gtttctgitg acggtaacte tatctcrgac 900
ggtgttccgg gteccggttac ccagtctatc atccgtcygtt actgggaact gaacgttgaa 960
ccttcttcic tgotgacceo ggtacagtac 990
<210> 146

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATAl17
<400> 146

mMet Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tvr Thr His Asp Thr
1 5 10 15

Gly Leu Asp Tyr Ile Thr Tyr Ser ésp Tyr Glu Leu Asp ggt Ala Asn
20 5

Page 159



Pro
Ser
Ala
65

Gly
Ile
va'l
Arg
Pro
145
ASp
Arg
Gly
Leu
Phe
225
Ala

Ser

Tyr

Leu

Glu

50

Thr

Asp

Pro

Ala

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

Asp

Ala

35

Ala

Tvr

His

Pro

Tyr

val

Ile

Pro

l.eu

195

Leu

val

Leu

Gly

Ala
275

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

val

Pro

His

260

Asp

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Glu

Ala

ser

Phe

70

Arg

Gln

Leu

Thr

Ser

150

Gly

Ser

Ala

Asp

Ile

230

Ile

Ala

val

Ala

Ile

55

His

.eu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Trp

40

Phe

val

Phe

Glu

Glu

120

phe

Cys

His

Asp

Gin

200

Asp

ASD

Arg

Leu

Gly

Ile

Asp

Trp

ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asnh

Gly

Lys

Ala

265

Cys

376247-035
Glu Gly Ala

GIn

Ash

Asn

90

Lys

Met

Arg

Tyr

Met

170

Gln

Thr

Leu

val

Thr

250

Asp

Gly

Gly

75

Ala

Glu

val

Asp

GIn

155

val

val

His

Leu

val

235

val

Iie

Phe

60

Asn

Glu

Ile

Thr

Ile

140

Trp

Ala

Lys

ASp

Ala

220

Arg

Leu

Thr

Ser Thr Gly

Page 160

Phe
45

Tyr

Ser

val

125

Thr

ITe

GIn

Asn

Ser

Glu

Pro

Gly

val

Thr

Phe

Ile

L.eu

110

Ser

Lys

val

ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

GlIn

rhe

Pro

Gly

Ala

255

Glu

val

Pro

Asp

Leu

80

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

Glu

Leu

Trp



376247-035

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

290

305

295

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

315

Pro Ser Ser Leu Leu Thr Pro val GIn Tyr

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

<220>
<223>

<430>

atggcgttct cagcggacac ccctgaaatce
atcacctact ctgactacga actggacccyg
atcgaaggtg ctticgttcc gocgtctgaa
tatacttctyg acgctaccta caccaccttc
ggggaccaca tcgaacgtct gttctctaat
acccaggacg aagttaaaga gatcgeictyg
gcgatggtta ccgtttctat cacccgtggrt
accaaacatc gtccgcaggt ttacatgagce
gaccgcatcc gtgacggtgt tcacctgatg
agctctatcg acccgcaggt taaaaacttc
gaaacccacg accgtggttt cgagttgecg
gaaggtccgg gtttcaacgt tgttgttatc
gctgetetge cgyggtatecac ccgtaaaacce
gaagctatcc tggctgacat caccccgget
tgctcaacceyg gtggtggtgt ttggccgtic
ggtgttccgg gtccggttac ccagtctatc

ccttcttcte tgctgaccce ggtacagtac

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

<220>

325
147
990
DNA
Artificial Segquence

variant of ATA117
147

148
330
PRT
artificial sequence

330

gtttacaccc acgacaccgg
gctaacccgc tggctggtgg
gctcgtatce atatcttega
cacgtttgga acggtraacgce
gcggaatcta ttcgtttgat
gaactggttg ctaaaaccga
tactcttcta ccccattega
gctigeccgt accagtggat
gttgctcagt cagttcgtcg
cagtggagty acctgatccg
ctgctgetgg actgcgacaa
daagacggtg trtgttcgric
gttctggaaa tcgctgaatc
gaactgtacg acgctgacga
gtttctgttyg acggtaactc
atccgtegtt actgggaact

Page 161

320

tctggactat
tgctgoettgy
ccagggtttt
tttecegtety
cccgeegety
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctgetgget
tcegggtegt
tctgggtcac
agrtctgggt
tatctetgac

gaacgttgaa

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



376247~

<223> Vvariant of ATA1ll17

<400> 148

Met Ala pPhe 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 Ile Glu Gly
35 40

ser Glu Ala Arg 1le His Ile Phe Asp GIn Gly
50 55

Ala Thr Tyr Thr Thr phe His val Trp Asn Gly
65 70 75

Gly Asp His 1le Glu Arg Leu Phe Ser Asn Ala
85 90

ITe Pro Pro Leu Thr GIn Asp Glu val Lys Glu
100 105

val Ala Lys Thr Glu Leu Arg Glu Ala Met val
115 120

Arg Gly Tyr Ser Ser Thr Pro Phe Glu Arg Asp
130 135

Pro GIn val Tyr Met Ser Ala Cys Pro Tyr Gln
145 150 155

Asp Arg Ile Arg Asp Gly val His Leu Met val
165 170

Arg Thr Pro Arg Ser Ser Ile Asp Pro Gln val
180 185

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

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

033

Tyr

Leu

Ala

Phe

60

Asn

Gy

Ile

Thr

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Page 162

Thr

ASp

Phe

435

Tyr

Ala

ser

Ala

val

125

Thr

Ile

Gln

Asn

Arg

Glu

Ser

His

Pro

30

val

Thr

Phe

Ile

Leu

110

ser

Lys

val

Ser

rhe

190

Gly

Gly

Pro

Asp

15

Ala

Pro

ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Thr

ASN

Pra

ASp

Leu

80

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly



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>

149
930
DNA

<220>
<223>

<400> 149
atggcgttct

atcacctact
atcgaaggty
tatacttctg
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgcatcc
agctctatcg
gaaacccacy
gaaggtccgg
gctgetetge
gaagctatcc

tgcicaaccy

Pro

His
260

Asp Glu

val

ser

GIn Ser

Ile

Ala

val

ASp

Ite

Thr Arg

Ile Leu
Leu Gly
Asn

Gly

Ile Arg

310

Leu Leu

325

cagcggacac
ctgactacga
ctrtecgttec
acgctaccta
tcgaacgtct
aagttaaaga
ccgtttctat
gtccgcaggt
gtgacggtgt
acccgceaggtr
accgtgottt
gtttcaacgt
cgggtatcac

tggctgacat

gtggtggtgt

Thr

Pro val

Artificial Sequence

variant of ATALL7

ccctgaaatce
actggacccyg
gccgtctgaa
caccacctte
gtictctaat
gatcgctcty
cacccgtggt
ttacatgagc
tcacctgatg
taaaaacttc
cgagttgceg
tgttgttatc
ccgtaaaacc
cacceegget

ttggcegtc

Lys

Ala

265

Cys

ser

Arg

Gin

3706247~

Thr val
250

Asp Ile

ser Thr

Ile Ser

Tyr

TYT
330

gtttacaccc
gctaacccgce
gctcgtatet
cacgtttgga
gcggaatcta
gaactggtig
tactcttcta
gcttgeccegt
gttgctcagt
cagtggggtg
ctgctgctgg
aaagacggtyg
gttctggaaa
gaactgtacyg
gtttctgttyg

035

Leu Glu Ile

Ala
270

Thr Pro

Gly Gly Gly

Asp Gly val

300

Glu Leu Asn

acgacaccgg
tggctggtgyg
ctgtcticga
acggtaacgc
ttcgtttgat
ctaaaaccga
ccccattcga
accagtggat
cagttcgtceg
acctgatecg
actgcgacaa
ttgttegtte
tcgctgaatc
acgctgacga

acggtaactc

page 163

Ala Glu

255

Giu Leu

val Trp
Pro

Gly

Glu
320

val

ttgtgactat
tgctgettgg
ccagggtttt
ttteegtetg
ccegeegety
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt
tgcaattcag
cctgctgget
tccgggtegt
tctgggteac
agttctgagt

tatctctgac

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



ggtgttccgg gtccggttac ccagtctatc atccgtcgtt actgggaact gaacgttgaa

ccttettete tgetgaccce ggtacagtac

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

<220>
<223>

<400>

150
330
PRT
Artificial Sequence

variant of ATAll7
150

Met Ala Phe

1

Gly

Pro

Ser

Ala

65

ile

val

Arg

Pro

145

Asp

Arg

Cys

Leu

Glu

50

Thr

ASp

Pro

Ala

Arg

Thr

Asp

Ala

35

Ala

Tyr

His

Pro

Lys

Tyr

val

Ile

Pro

Ser

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

ser

TY"r

Arg

Arg

Ala

5

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

ser

Met

AsSp

Ser

Asp The

Thr Tyr

Ala Ala

Ser val
55

Phe His
70

Arg Leu

Gin Asp

Leu Arg

Thr Pro

135

Ser Ala
150

Gly val

Ser Ile

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Cys

His

Asp

Glu

ASp

25

ITe

ASp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro
185

376247~

Tle val
10

Tyr Glu

Glu Gly

GIn Gly

Asn Gly
75

Asn Ala
90

Lys Glu

Met val

Arg Asp

Tyr Gin
155

Met val
170

Gin val

035

Tyr

Leu

Ala

Phe

60

Ash

Glu

Ile

Thr

ITe

140

Trp

Ala

Lys

Page 164

Thr

ASp

Phe

45

TYr

Ala

ser

Ala

val

125

Thr

Ile

Glin

Asn

His

Pro

30

val

Thr

Phe

Ite

Leu

110

Ser

Lys

vai

Ser

Phe
190

ASp

15

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Thr

Asn

Pro

Asp

Leu

80

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

960
9%0



Gly Leu

195

Asp

Leu Pro

210

t.eu

Phe val

225

Asn

Ala Ala Leu

Ser Leu Gly

Ala
275

Tyr Asp

Phe val

290

Pyro

Pro val Thr

305

Pro 5er Sser

<210
<211
<217>
<213>

<220>
<223>

<400> 151
atggegttet

151
990
DNA

atcacctact
atcgaaggtyg
tatacttctg
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc

gaccgcatcce

Ile

l.eu

val

Pro

His

260

ASp

Ser

GlIn

Leu

Arg

Leu

val

Glu

val

ser

Leu
325

ctgactacga
ctttegttce
acgctaccta
tcgaacgtct
aagttaaaga
ccgttrctat
gtccgcaggt
gtgacggtgt

Ala

ASD

Ite

230

Ile

Ala

val

Asp

Ile

310

Thr

variant of ATAll7

Ile

Cys

215

Lys

Thr

Ile

leu

Gly

Ile

Pro

Artificial Sequence

Gln

200

ASp

Asp

Arg

Leu

Gly

Asn

Arg

val

cagcggacac ccctgaaatc
actggacccg
gggttctgaa
caccaccrtc
gttctctaat
gatcgctcetg
caccegtggt
ttacatgagc

tcacctgatg

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

Arg

Gln

gtttacaccc
gctaacccge
gctegtatcet
cacgtttgga
gcggaatcta
gaactggttg
tactcticta

gcttgeccgt

376247-035

Thr His Asp

Ala
220

Leu Leu

val
235

val Arg

Thr val

250

Leu

Asp Ile Thr

Ser Thr Gly

ITe Ser

300

Tyr Glu

315

Tyr

Arg
205
Glu
Ser
Glu
Pro
Gly
Gly

Leu

Gly

Gly

Pro

Ile

Ala

270

val

Asn

acgacaccgg
tggctggtgy
ctatcttcga
acggtaacge
ttcgtttgat
ctaaaaccga
ccccattega

accagtggat

gttgctcagt cagttegtceg

page 165

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

tctggactat
tgctgettyg
ccagggttrtt
tttecgtetg
ccegecgetg
actgcgtgaa
gcgtgacatc
cgtaccgttt

tacaccgegt

Glu

Gly

Leu

Trp

Gly

Glu
320

60
120
180
240
300
360
420
480
540



376247-035
agctctatcg acccgeaggt taaaaactic cagtgggytg acctgatccg
gaaacccacg accgtggttt cgagttgcecg ctgctgctgg actgcgacaa
gaaggtecgg gtttcaacgt tgttgttate aaagacggtg ttgttcgtte
gctgetetge cgggtatcac ccgtaaaace gttctggaaa tcgetgaate
gaagctatcc tggctgacat caccccgget gaactgtacg acgcetgacga
tgctcaaccg gtggtggtgt ttggecgtte gtttctgtty acggtaacic
ggtgttccgg gtccggttac ccagtetate atccgtegtt actgggaact

ccttcttete tgotgaccoe ggtacagtac

<210> 152

<211> 330

<212> PRT

<213> Artificial Sequence
<220>

<223> variant of ATAll7
<400> 152

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

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 Ite 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 g1u Arg Leu Phe Ser Asn Ala Glu Ser Ile
5 a0

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

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

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

Page 166

tgcaattcag
ccrgetgget
tccgggtegt
tetgggteac
agttctggagt
tatctctgac

gaacgttgaa

Asp

15

Ala

Pro

sSer

Arg

Arg

a5

Glu

Ile

His

Thr

Asn

Gly

ASp

Leu

80

L.eu

Leu

Thr

Arg

600
660
720
780
840
900
260
990



376247-035

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 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 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 Leu 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 Pro Gly
290 295 300

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

Pro Ser Ser Leu lLeu Thr Pro val Gln Tyr
325 330

<210> 153
<Z211> 890
<212> DNA
<213> Artificial Sequence

<220>
<223> variant of aTAll7

<400> 153
atggcgttct cagcggacac ccctgaaatc gtttacaccc acgacaccgg tctggactat 60

atcacctact ctgactacga actggacccg getaacccge tggctggtgg tgctgettgg 120

atcgaaggtg ctttcgttcc ggtttetgaa getcgtatet ctatcttcga ccagggtttt 180
Page 167



tatacttcty
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgcatce
agctctatceg
gaaacccacy
gaaggtccgg
gctgetctge
gaagctatcc
tgctcaaccq

ggtgrtcegy
ccrtocttotce
<210> 154

<211> 330
<212> PRT

acgcraccta
tcgaacgtet
aagttaaaga
ccgtttctat
gtccgeaggt
gtgacggtgt
acccgcaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccce

caccaccttc
gttctctaat
gatcgctctg
cacccgtggt
ttacatgagc
tcacctgaty
taaaaacttc
cgagttgccyg
tgttgttatc
ccgtaaaace
cacceceggcet
ttggccgitc
ccagtetate

ggtacagtac

<213> aArtificial Sequence

<220>

<223> Vvariant of ATAll7

<400> 154
Met Ala Phe
1

Gly Leu Asp

Pro Leu Ala
35

Ser Glu Ala
50

Ala Thr Tyr
65

Gly Asp His

Asp Thr Pro

Thr Tyr Ser

Ala Ala Trp

40

55

Phe His val

Arg Leu Phe

376247-035
cacgtttgga acggtaacgc
gcggaatcta ttcgtttgat
gaactggttg ctaaaaccga
tactctteta ccccaticga
gcttgeccgt accagtggat
gttgctcagt cagttecgteg
cagtggggtg acctgatccg
ctgctgetgg actgegacaa
aaagacggtg trgttcgttc
gttctggaaa tcgctgaatc
gaactgtacg acgctgacga
gtttctgtty acggtaactc

atccgtcgtt actgggaact

Glu Ile val Tyr Thr His
10

Asp Tyr Glu Leu Asp Pro
25 30

Ite Glu Gly Ala Phe val
45

Ser Ile Phe Asp GIn Gly Phe Tyr Thr

60

Trp Asn Gly Asn Ala pPhe
75

Ser Asn Ala Glu Ser Ile
90

Page 168

ttteegtety
ccegeegetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegy
tgcaattcag
cctgetgget
tccgogtegt
tctgggtcac
agttctgggt
tatctcetgac

gaacgttgaa

Asp Thr
15

Ala Asn

Pro val

Ser Asp

Arg Leu

80

Arg Leu
95

240
300
360
420
480
540
600
660
720
780
840
00
960
390



Ile

val

Arg

Pro

145

Asp

Arg

Leu

Phe

225

Ala

ser

Tyr

Pro

Pro

305

Pro

Pro

Ala

Arg

Thr

Asp

PIro

210

Asn

Ala

Leu

Asp

Phe

290

val

ser

Pro

LYysS

Tyr

val

Ile

Pro

Leu

195

L.eu

val

Leu

Gly

Ala

275

val

Thr

Ser

<210> 155
<211>

990

Leu

100

Thr

Ser

Tyr

Arg

L.eu

val

Pro

His

260

Asp

Ser

Gln

Leu

Thr

Glu

Ser

Met

Arg

Leu

val

Gly

Glu

Glu

val

Ser

Leu
325

Gln

Leu

Thr

ser

150

Gly

sSer

Ala

ASp

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

AsSp

Arg

Pro

135

Ala

vai

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Gly

Iie

Pro

Glu

Glu

120

rhe

Cys

His

ASp

Gin

200

AsSp

Asp

Arg

Leu

Gly

Asn

Arg

val

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

LYS

Ala

265

Cys

Ser

Arg

Gin

376247-035

Lys Glu Ile

Met

Arg

Tyr

Met

170

Glin

Thr

Leu

val

Thr

250

Asp

ser

Ile

Tyr

Tyr
330

val

Asp

Gin

155

val

val

Leu

val

235

val

Ile

Thr

Ser

Trp
315

Thr

ITe

140

Trp

Ala

Lys

ASp

Ala

220

Arg

Leu

Thr

Gly

Asp

300

Glu
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Ala

val

125

Thr

Tle

Gln

Asn

205

Glu

sSer

Glu

Pro

Gly

Gly

Leu

Leu

110

Ser

Lys

va'l

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Asn

Glu
Ile
His
Pro
val
175
Gln
Phe
BPro
Gly
Ala
255
Glu
val

Pro

val

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

L.eu

Trp

Gly

Glu
320



376247-035

<212> DNA

<213> Artificial Sequence

<220>

<223> variant of ATALL7

<400> 155

atggcgttct cagcggacac ccctgaaatc gtttacacce acgacaccgg tctggactat 60
atcacctact ctgactacga actggacccg gctaacccge tggetggtgg tgetgottgg 120
tctgaaggtyg ctitcgttoe goegtctgaa gcotcgtatct ctatcttcga ccagggtttt 180
tatacttctg acgctaccta caccaccttc cacgtttgga acggtaacgce trtccgictg 240
ggggaccaca tcgaacgtct grtctctaat gcggaatcta ttegtttgat cocgocgetg 300
acccaggacyg aagttaaaga gatcgctctg gaactggttg ctaaaaccga actgcgtgaa 360
gcgatggtta ccgtttctat caccegtggt tactcticta ccccattcga gegtgacatc 420
accaaacatc gtccgeaggt ttacatgage gettgeccgt accagtggat cgtaccgttt 480
gaccgeatee gtgacggtgt tcacctgatg gttgctcagt cagttegtcg tacaccgegt 540
agcrctratcg acccgeaggt taaaaactic cagtggggtg acctgatccg tgeaattcag 600
gaaacccacg accgtggttt cgagttgecg ctgctgetgg actgcgacaa cctgetgget 660
gaaggtccgg gtttcaacgt tgttgttate aaagacggtg ttgttcgttc tccggategt 720
gctgetctge cgggtatcac ccgtaaaacc gttctggaaa tegetgaatc tctgggtcac 780
gaagctatcc tggctgacat caccccgget gaactgtacg acgctgacga agttctgggt 840
tgctcaaccyg gtggtggtgt ttggeegtte gtttctgttg acggtaactc tatctcetgac 900
ggtgttcegg gitccggttac ccagtctatc atccgtegtt actgggaact gaacgttgaa 960
cctrettete tgetgaccee ggtacagtac 890
<210> 156

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATAlLl7

<400> 156

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

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

Pro Leu Ala Gly Gly Ala Ala ng Ser Glu Gly Ala phe val Pro Pro
35 45

Page 170



Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

Asp

Arg

Gly

Leu

Phe

225

Ala

Ser

TYFr

Pro

Glu

50

Thr

Asp

Pro

Ala

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

Asp

Phe
290

Ala

Tyr

His

Pro

Tyr

val

Ile

Pro

Leu

195

l.eu

val

Leu

Gly

Ala

275

val

Arg

Thr

Ile

Leu

100

Thr

Ser

TYF

Arg

Arg

Ile

l.eu

val

Pro

His

260

Asp

ser

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

Leu

val

Glu

val

Ser

phe

70

Arg

Gln

Leu

Thr

Ser

150

Ser

Ala

AsSp

Ile

230

Ile

Ala

val

Asp

Ile

35

His

Leu

AsSp

Arg

Pro

135

Ala

val

Ile

Ile

cys

215

Lys

Thr

Ile

Leu

Gly

Phe

val

Phe

Glu

Glu

120

Phe

Cys

His

Asp

GIn

200

ASD

Asp

Arg

Leu

Asp

Trp

ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

Cys

Ser

376247-035

Gin Gly Phe
60

Asn

Asn

90

Lys

Met

Arg

Tyr

Met

170

GlIn

Thr

Leu

va'l

Thr

250

AsSp

Ser

Ile

Gly

75

Ala

Glu

val

Asp

Gin

155

val

val

His

Leu

val

235

val

Ile

Thr

Ser

Ash

Glu

Ile

Thr

Ile

140

Trp

Ala

Lys

Asp

Ala

220

Arg

Leu

Thr

Gly

Asp
300
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Tyr

Ala

Ser

Ala

val

125

Thr

Ile

GIn

Asn

Arg

Glu

Ser

Glu

Pro

Gly

Gly

Thr Ser Asp

rPhe

Tle

Leu

110

Ser

LysS

val

Ser

phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

val

Arg

Arg

95

Glu

ITe

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala

255

Glu

val

Pro

Leu
80

Leu
Leu
Thr
Arg
Phe
160
Arg
Trp
Glu
Gly
Arg
240
Glu
Leu
Trp

Gly



305

376247~

315

Pro Ser Ser Leu Leu Thr Pro val Gln Tyr

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

<220>
<223>

<400> 157
atggcgttet

157
980
DNA

atcacctact
atcgaaggtg
tatacttctg
ggggaccaca
acccaggacg
gcgatggtta
accaaacatc
gaccgeatcce
agctctatcg
gaaacccacg
gaaggtcecgy
gctgetetge
gaagctatcc
tgctcaaccg
ggtgttccgg
ccttettete
<210>
<211>
<212>
<213>

<220>
<223>

<400>

158
330
PRT

158

325

cagcggacac
ctgactacac
ctttegttec
acgctaccta
tcgaacgtct
aagttaaaga
ccgtttctat
gtccgcagat
gtgacggtgt
acccgcaggt
accgtggttt
gittcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccee

Artificial Sequence

variant of ATALLlY

ccctgaaatc
tctggacceeg
gcecgtctgaa
caccaccttc
gttctctaat
gatcgetetg
cacccgtagt
ttacatgage
tcacctgatg
taaaaacttc
cgagttgecg
tgttgttatc
ccgtaaaacc
cacccegget
ttggoegttc
ccagtctatc

ggtacagtac

Artificial Sequence

variant of ATAL17

330

gtttacaccc
gctaacccgce
gctcgtatet
cacgtttgga
gcggaatcta
gaactggttyg
tactcttcta
gcttgeecegt
gttgctcagt
cagtggodtg
ctgctgetygg
aaagacggtg
gttctggaaa
gaactgtacg
gtttctgttg

atccgtegtt

035

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

acgacaccgg
tggctggtag
ctatcttega
acggtaacgc
ttcgtttgat
ctaaaaccga
cceccattega
accagtggat
cagttcgteg
acctgatccg
actgcgacaa
ttgttcgttc
rcgetgaatc
acgctgacga
acggtaactc

actgggaact

Page 172

320

tctggactat
tgctgcttgg
ccagggrttt
tttecegictg
ccegeegetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgcgt
tgcaattcag
cctgetgget
tccgggtegt
tctgggteac
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

Leu

Phe

225

Ala

Ala

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

Gln

Arg

Thr

Asp

Pro

210

Asn

Ala

Phe

Asp

Ala

35

Ala

Tyr

His

Pro

Lys

Tyr

val

Ite

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

Ile

Thr

Glu

85

Thr

Glu

ser

Met

Asp

Ser

Arg

Leu

val

Gly

AsSp

Thr

Ala

Ser

rhe

70

Arg

Gin

Leu

Thr

Ser

150

Gly

Ser

Ala

Asp

Ile

230

Ile

Thr

Tyr

Ala

Ile

35

His

Leu

Asp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Pro

ser

TEP

40

Phe

val

Phe

Glu

Glu

120

Phe

Cys

His

ASp

Gin

200

Asp

ASp

Arg

Glu

Asp

25

Ile

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

Lys

376247-035

ITe val Tyr

10

TYyr

Glu

GIn

Asn

Asn

90

Lys

Met

Arg

Tyr

Met

170

GIn

Thr

Leu

val

Thr
250

Thr

Gly

Gly

Gly

75

Ala

Glu

val

Asp

Glin

155

val

val

His

Leu

val

235

val

Leu

Ala

Phe

60

Ash

Glu

Ile

Thr

Ile

140

Trp

Ala

Lys

ASp

Ala

220

Arg

Leu
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Thr

ASD

Phe

45

TYr

Ala

Ser

Ala

val

125

Thr

Ile

Gln

AsSnh

Arg

Glu

Ser

Glu

His

Pro

30

val

Thr

Phe

Ile

Leu

110

ser

Lys

val

ser

Phe

190

Gly

Gly

Pro

Ile

Asp

15

Ala

Pro

ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

Phe

Pro

Gly

Ala
255

Thr

Asnh

Pro

Asp

Leu

80

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly



Ser Leu Gly His

Tyr Asp Ala
275

Pro Phe val
290

Pro val Thr
305

Pro Ser Sser

<210> 159
<211s> 990
<212> DNA

260

ASp

ser

Gin

Leu

Glu

Glu

val

ser

Leu
325

Ala

val

Asp

Ile

310

Thr

Iie

Leu

Laeu

Gly

Gly Asn

285

Ile

Pro

<213> Artificial Seguence

<220>

<223> Vvariant of ATA11l7

<400> 159
atggcgttct

atcacctact
atcgaaggtg
tatacttctg
ggggaccaca
acccaggacyg
gcgatggtta
accaaacatc
gaccgecatcc
agctctateg
gaaacccacg
gaaggtccgyg
gctgctctge
gaagctatcc

tgctcaaccy

ggtgtriccgy

ctgactacga
ctttegttec
acgctaccta
tcgaacgtct
aagttaaaga
ccgtttetat
gtccgeaggt
gtgacggtgt
acccygeaggt
accgtggrit
gtttcaacgt
cgggtatcac
tggctgacat
gtggrggtrgt
gtccggttac

Arg

val

cagcggacac ccctgaaatc
actggacccy
gccgtctgaa
caccaccttc
gttctctaat
gatcgctctg
cacccgtggt
ttacatgagce
tcacctgatg
taaaaacttic
cgagrtgccg
tgttgtratce
ccgtaaaacc
caccecegget
trggoegttc

ccagtctatc

Ala

265

Cys

Ser

Arg

GlIn

376247-035

Asp Ile Thr Pro Ala Glu Leu
270

ser Thr Gly Gly Gly val Trp
285

1le ser Asp Gly val Pro Gly

300
Tyr Trp Glu Leu Asn val GTu
315 320
Tyr
330

gtttacaccc acgacaccgg tctggactat

gctaacccge tggetggtgg tgctgottgy

gctegtatee ctatcttcga ccagggtttt

cacgtttgga acggtaacgc tttcegtotg

gcggaatcta ttcgtttgat cccgecgcty

gaactyggttg ctaaaaccga actgcgtgaa

tactcttcta ccccattcga gogtgacatc

gcttgcecgt accagtggat cgtaccgttt

gttgctcagt cagttcgtcg tacaccgegt

cagtggggtg acctgatccg tgcaattcag

ctgetgetgy actgegacaa cetgetgget

aaagacggtg ttgrtcgttc tecgggtegt

gttctggaaa tcgctgaatc tctgggtcac

gaactgtacg acgctgacga agttctgggt

grttetgttg acggtaactc tatctetgac

atccgtcgit actgggaact gaacgttgaa

Page 174

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



ccttcttete tgetgacceo ggtacagtac

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

<220>
<223>

<400>

160
330
PRT

Artificial Seguence

variant of ATA11l7

160

Met Ala Phe

1

Gly

Pro

Ser

Ala

65

Gly

Ite

val

Arg

Pro

145

Asp

Arg

Gly

l.eu

l.eu

Glu

50

Thr

Asp

Pro

Ala

Arg

Thr

Asp

Asp

Tyr

His

Pro

Lys

115

Tyr

val

Ite

Pro

Leu
195

Ser

Tvr

20

Gly

Arg

Thr

Leu

160

Thr

Ser

TYr

Arg

Ala

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

ser

Met

Arg

ASD

Thr

Ala

Pro

Phe

70

Arg

Gln

Leu

Thr

ser

150

Gly

Ser

Ala

Thr

Tyr

Ala

Ile

35

His

Leu

AsSp

Arg

Pro

135

Ala

val

Ile

Ile

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Cys

His

Asp

Gin
200

Glu

Asp

25

Ile

ASp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

376247-035

Ile

10

Tyr

Glu

Gin

ASn

Asn

90

LYS

Met

Arg

Tyr

MetT

170

Glin

val

Glu

Gly

Gly

Gly

75

Ala

Glu

val

Asp

Gin

155

val

val

Tyr

Leu

Ala

Phe

60

AsSn

Glu

Ile

Thr

Ile

140

Trp

Ala

Lys

Thr His Asp

pPage 175

Thr

Asp

Phe

45

TYr

Ala

Ser

Ala

val

125

Thr

Ile

Gln

Asn

Arg
205

His

Pro

30

val

Thr

Phe

Ile

l.eu

110

Ser

LYS

val

ser

Phe

190

Gly

Asp

15

Ala

Pre

Ser

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gin

Phe

Thr

Asnh

Pro

Asp

Leu

80

Leu

Leu

Thr

Arg

rhe

160

Arg

Trp

9390



376247-035

Leu Pro Leu bLeu 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 Ile Thr Arg Lys Thr val Leu Glu Ile
245 250
Ser Leu Gly His Glu Ala 1le 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> 161
<211> 890
<212> DNA
<213> Artificial Ssequence
<220>
<223> variant of ATALl7
<400> 161
atggcgttct cagcggacac ccctgaaatc grttacaccc acgacaccgg
atcacctact ctgactacga actggacccg gctaacccgc tggetggtgg
atcgaaggtg ctttcgttcc gcagtctgaa getcgtatet ctatcttcga
tatacttctg acgctaccta caccacctic cacgtttgga acggtaacgc
ggggaccaca tcgaacgtct gttctctaat gcggaatcta trogtttgat
acccaggacyg aagttaaaga gatcgetctg gaactggitg ctaaaaccga
gcgatggtta ccgtttctat cacccgtggt tactcttcta ccccaticga
accaaacatc gtccgcaggt ttacatgagce gottgeccgt accagtggat
gaccgecatcc gtgacggtgtr tcacctgatg gttgctcagt cagttcgteg
agctctatcg acccgcaggt taaaaacttc cagtggggtg acctgatccy

Page 176

Pro

Gly

Ala

255

Glu

val

Pro

val

tctggactat
tgctgettyg
ccagggrrtt
tttccgtcty
ccegeegetg
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgegt

tgcaattcag

feu

Trp

Gly

Glu
320

60
120
186G
240
300
360
420
480
540
600



gaaacccacg

gaaggtccgyg

gectgetce

gaagcta

tgc

tcc

tgctcaacoy

ggtgttc
ccttctt
<210>
<211>
<212>
<213>

<220>
<223>

<400>

cgg
ctc
162

330
PRT

accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccec

Artificial Sequence

variant of ATAll7

162

Met Ala Phe Ser Ala
1 5

Gly Leu
Pro Leu
Ser Glu

50

ala Thr

65

Gly Asp

Ile Pro

val Ala

Arg Gly

Pro Gln
145

Asp

Ala

35

Ala

TYyr

His

Pro

Lys

115

Tyr

val

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

Ser

Tyr

Ile

Gly

Iie

Thr

Glu

85

Thr

Glu

Ser

Met

Asp

Thr

Ala

ser

Phe

70

Arg

Gin

Leu

Thr

ser
150

Thr

Tyr

Ala

Iie

55

His

Leu

Asp

Arg

Pro

135

Ala

cgagttgccg
tgttgttatc
cecgtaaaacc
cacceccgget
ttggcegttc

ccagtctatc

Pro

Ser

Trp

40

Phe

val

Phe

Glu

Glu

120

Phe

Cys

ctgctgctgg
aaagacggtg
gttctggaaa
gaactgtacg
gtttctgtty
atccgtegtt

ggtacagtac

Glu

Asp

25

Ife

ASp

Trp

Ser

val

105

Ala

Glu

Pro

376247-035

Tle val Tyr
10

Tyr Glu Leu

Glu Gly Ala

GIn Gly pPhe
60

Asn Gly Asn
75

Asn Ala Glu
90

Lys Glu I'le

Met val Thr

Arg Asp Ile
140

Tyr Gin Trp
155
page 177

Thr

Asp

Phe

453

Tyr

Ala

Ser

Ala

val

125

Thr

Ile

actgcgacaa
ttgttcgttc
tegetgaatc
acgctgacga
acggtaactc

actgggaact

His

Pro

30

val

Thr

Phe

Ite

Leu

110

ser

Lys

val

cctgetgget
tccgggtegt
tctgggtcac
agttctgggt
tatctctgac

gaacgttgaa

Asp

13

Ala

Pro

Ser

Arg

Arg

95

Glu

Ile

His

Pro

Thr

Asn

Gin

Asp

Leu

80

Leu

Leu

Thr

Arg

Phe
160

660
720
780
840
900
960
990



Asp

Arg

Gly

Leu

Phe

225

Ala

Ser

TYr

Pro

Pro

305

Pro

Arg

Thr

ASD

Pro

210

Asn

Ala

Leu

Asp

Phe

290

val

Ser

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

<220>
<223>

<400>
atggegttct

Ile

Pro

Ley

195

Leu

val

Leu

Gly

Ala

275

val

Thr

ser

163
990
DNA

Arg Asp Gly
165

Arg Ser Ser

Tle Arg Ala

Leu teu Asp

val val Ile
230

Pro Gly tle

His Glu Ala
260

Asp Glu val

ser val Asp

Glin Ser Ile
310

Led Leu Thr
325

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

Gly

Ile

Pro

Artificial Sequence

variant of ATall?

163

atcacctact

atcgaaggtg

tatactictg

His

Asp

GlIn

200

Asp

Asp

Arg

Leu

Gly

Asn

Arg

val

Leu

Pro

185

Glu

AsSn

Gly

Lys

Ala

265

Cys

ser

Arg

Gln

376247-035

Met val Ala Gln Ser val Arg

170

GIn

Thr

L.eu

val

Thr

250

ASp

ser

Ile

Tyr

Tyr
330

val

His

Leu

val

235

val

Ile

Thr

Ser

CaaaagacaC ccctgaaatc gtttacaccc

ctgactacga actggacccg gctaacccge

ctttcgttcC gecgtctgaa getcgtatcet

acgctaccta caccaccttc cacgtttgga

175

Lys Asn Phe GlIn Trp
190

Asp Arg Gly Phe Glu

Ala Glu Gly Pro Gly
220

Arg Ser Pro Gly ;rg

Leu Glu Ile Ala Glu
255

Thr Pro Ala Glu Leu
270

Gly Gly Gly val Trp
285

Asp Gly val pro Gly
300

Glu Leu Asn val Gilu
320

acgacaccgg tctggactat
tggctggtygg tgctgcttgg
ctatcttcga ccagggtttt

acggtaacgc trtcegtctg

Page 178

60
120
180
240



ggggaccaca
acccaggacy
gcgatggtta
accaaacatc
gaccgcatcc
agctctatcg
gaaacccacg
gaaggtccgy
gctgctctge
gaagctatcc
tgctcaaccg

ggtgttcecag
ccttcttctc

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

<220>
<223>

<400>

164
330
PRT

164
Met Ala Phe
1

Gly

Leu Asp

Ala
35

Pro Leu

Glu Ala

50

ser

Ala Thr

65

Tyr

Gly Asp His

ITe Pro Pro

tcgaacgtct
aagttaaaga
ccgttacgat
gtccgeaggt
gtgacggtyt
acccgeaggt
accgtggttt
gtttcaacgt
cgggtatcac
tggctgacat
gtggtggigt
giccggttac

tgctgacecce

ser Lys As
5

Tyr Ile Th

20

Gly Gly Al

Arg Ile se

Ph
70

Thr Thr

Glu
&5

Ile Ar

Leu Thr Gl

100

gttctctaat
gatcgctcty
caccegtggt
ttacatgagc
tcacctgatg
taaaaacttc
cgagttgeeg
tgttgttatc
ccgtaaaacc
cacccegget
ttggcegtic
ccagtctatc

ggtacagtac

Artificial Sequence

varijant of ATAl1l7

p Thr Pro

r Tyr Ser

a Ala Trp

40

r Ile Phe

55

e His val

Phe

g Leu

n Asp Glu

376247~

gcggaatcta
gaactggttyg
tactcttcta
gcttgeccgt
gttgctcagt
cagtggggtg
ctgctgctyg
aaagacggtyg
gttctggaaa
gaactgtacg
gtttctgttg

atccgtogtt

ITe val

10

Glu

ASp Glu

25

Tyr

Glu Gly

Asp GIn Gly

Asn Gly

75

Trp

Asn Ala

90

Ser

val
105

Lys G'lu

035
ttegtttgat

Ctaaaaccga
ccccattcga
accagtggat
cagttcgtcg
acctgatccg
actgcgacaa
ttgttegtte
tcgctgaatc
acgctgacga
acggtaactc

actgggaact

Tyr Thr His

Leu Asp Pro

30

Ala phe val

45

phe Thr

60

Tyr

Asn Ala phe

Glu Ser Ile

IlTe Ala Leu

1190

Page 179

ccecgeegety
actgcgtgaa
gegtgacate
cgtaccgttt
tacaccgcgt
tgcaattcag
cctygetgget
tcegggtegt
tctgggteac
agttctgagt
tatctetgac

gaacgttgaa

Asp Thr

15

Ala Asn

Pre Pro
Ser

Asp

L.eu
80

Arg

Arg Leu

95

Glu Leu

300
360
420
480
540
600
660
720
780
&40
200
960
990



vat

Arg

PFro

145

AsSp

Arg

Gly

Leu

Phe

225

Ala

Ser

Tyr

Pro

Pro

305

Pro

Ala

Gly

Gln

Arg

Thr

Asp

Pro

210

Asn

Ala

Leu

ASD

Phe

290

val

ser

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

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

ser

165
920
DNA

Thr

Ser

Tyr

Arg

Arg

ile

Leu

val

Pro

His

260

ASp

Ser

Gin

Leu

Glu

Ser

Met

Arg

Leu

val

Glu

val

Ser

Leu
325

Leu

Thr

Ser

150

Gly

Ser

Ala

Asp

Ile

230

Ile

Ala

val

Asp

Ile

310

Thr

Arg

Pro

135

ala

val

Ile

Lys

Thr

Ile

Leu

Pro

Artificial Sequence

Glu

120

Phe

Cys

His

ASD

Gln

200

ASp

ASp

Arg

Leu

Arg

val

Ala

Glu

Pro

lLeu

Pro

185

Glu

Asn

Gly

Lys

Ala

265

cys

Ser

Arg

Gin

376247-035

Met val Thr

Arg

Tyr

Met

170

Gin

Thr

Leu

val

Thr

250

Asp

S5er

Ile

Tyr

Tyr
330

Asp

val

val

His

Leu

val

235

val

Tle

Thr

Ser

Trp

Ile

140

Trp

Ala

Lys

ASp

Ala

220

Arg

Leu

Thr

Gly

Asp

300

Glu

Page 180

val
125

Thr

GlIn

ASn

Arg

205

Glu

ser

Glu

Pro

Gly

Gly

Leu

Thr

Lys

val

ser

Phe

190

Gly

Gly

Pro

ITe

Ala

270

Gly

val

Asnh

Ile

His

Pro

val

175

GIn

Phe

Pro

Gly

Ala

255

Glu

val

Pro

val

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

240

Glu

Leu

Trp

Gly

Glu
320



376247-035

<220>

<223> variant of ATALL7

<400> 165

atggcgttct cagcggacac ccctgaaatc gtttacaccc acgacaccgg tctggactat 60
atcacctact ctgactacga actggacccg gctaacccge tggetggtgg tgetgettgg 120
atcgaaggtg ctttcgttcc gocgacggaa getcgtatct ctatcttcga ccagggtttt 180
tatacttctg acgctaccta caccacctic cacgtttgga acggtaacgce tttcecgtctg 240
ggggaccaca tcgaacgtct gttctctaat gcggaatcta ttegtttgat cccgccgetg 300
acccaggacyg aagttaaaga gatcgctctg gaactggttg ctaaaaccgg cctgcgtgaa 360
gcgatggtta ccgttacgat cacccgtggt tactcttcta ccccattcga gogtgacate 420
accaaacatc gtccgeaggt ttacatgage gcetageccgt accagtggat cgtaccgttt 480
gaccgcatcc gtgacggtgt tcacctgatg gtitgoctcagt cagitcgtcg tacaccgogt 540
agctctatcyg acccgcaggt taaaaacttc cagtggggtyg acctgatccg tgcaattcag 600
gaaacccacg accgrggttt cgagttgecg ctgetgetgg actgegacaa cctgetggct 660
gaaggtccgg gtttcaacgt tgttgttatc aaagacggtg ttgttcgttc tccgggtcgt 720
gctgetcrge cgggtatcac ccgtaaaacc gttctggaaa tcgotgaatc tctgggtcac 780
gaagctatcc tggetgacat caccccgget gaactgtacg acgctgacga agttctgggt 840
tgctcaaccyg gtggtggtgt ttggccgttc gtttctgttg acggtaactce tatctctgac 560
ggtgccccgg gtoccggttac ccagtctatc atccgtcgtt actgggaact gaacgttgaa 960
ccttettete tgetgaccee ggtacagtac 990
<210> 166

<211> 330

<212> PRT

<213> Artificial Sequence

<220>

<223> variant of ATALllY

<400> 166

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

Gly Leu Asp g%r ITe Thr Tyr ser gsp Tyr Glu Leu Asp gro Ala Asn
5 0

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

Thr Glu Ala Arg Ile Ser Ile Phe Asp GIn Gly Phe Tyr Thr Ser Asp
50 55 60
Page 181



Ala
65

Gly
Ile
val
Arg
Pro
145

ASp

Arg

Leu

Phe

225

Ala

ser

Tyr

Pro

Pro

Thr

Asp

Pro

Ala

Arg

Thr

ASp

Pro

210

Asn

Ala

Leu

Asp

Phe

290

val

Tyr

His

Pro

Tyr

val

Ile

Pro

l.eu

195

Leu

val

Leu

Gly

Ala

275

val

Thr

Thr

Ile

Leu

100

Thr

Ser

Tyr

Arg

Arg

Ile

Leu

val

Pro

His

260

ASp

ser

Gln

Thr

Glu

85

Thr

Gly

Ser

Met

ASD

Ser

Arg

Leu

val

Glu

val

Ser

Phe

70

Arg

Gin

Leu

Thr

Ser

150

Gly

Ser

Ala

Asp

Ile

230

Ile

Ala

val

ASp

Ile

His

Leu

ASp

Arg

Pro

135

Ala

val

Ile

Ile

Cys

215

Lys

Thr

Ile

Leu

val

Phe

Glu

Glu

120

Phe

Ser

His

Asp

GIn

200

Asp

Asp

Arg

Leu

Gly

Asnh

Arg

Tep

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

ASn

Gly

Lys

Ala

265

Cys

sSer

Arg

376247-035

Asn Gly Asn
75

Asn

90

Lys

Met

Arg

TYr

Met

170

GIn

Thr

Leu

val

Thr

250

AsSp

Ser

Ile

Ala

Glu

val

Asp

val

His

Leu

val

235

val

Ile

Thr

Ser

Glu

Ile

Thr

Ile

140

Trp

Ala

LyS

AsSp

Ala

220

Arg

Leu

Thr

Gly

ASp
300

Tyr Trp Glu
Page 182

Ala

ser

Ala

val

125

Thr

Ile

Gln

Asn

Arg

205

Glu

Ser

Glu

Pro

Gly

Gly

Leu

rhe

Ile

Leu

110

Thr

Lys

val

Ser

Phe

190

Gly

Gly

Pro

Ile

Ala

270

Gly

Ala

Asn

Arg

Arg

95

Glu

Ile

His

Pro

val

175

Gln

rhe

Pro

Gly

Ala

255

Glu

val

Pro

val

Leu

80

Leu

Leu

Thr

Arg

Phe

160

Arg

Trp

Glu

Gly

Arg

240

Leu

Trp

Gly

Glu



305

310

376247-

315

Pro Ser Ser Leu Leu Thr Pro val Gln Tyr

<210
<Z211>
<212>
<213>

<220>
<223>

<400> 167
atggecgttet

167
990
DNA

atcacctact
atcgaaggtg
tatacttctg
ggggaccaca
acccaggacy
gcgatggtta
accaaacatc
gaccgcatcce
agctctatcyg
gaaacccacg
gaaggtccgg
gctgctetgce
gaagctatcc
tgctcaaccy

ggtgttccgg
cCcLtettetce

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

<220>
<223>

168
330
PRT

<400> 168

325

cagcggacac
ctgactacga
Ctttcgttcc
acgctaccta
tcgaacgtet
aagttaaaga
ccgttacgat
gtccgcaggt
gtgacggtgt
acccgeaggt
ctcgtggttt
gcttcaacgt
cgggtatcac
tggctgacat
gtggtggtgt
gtccggttac

tgctgaccce

Artificial Sequence

variant of ATAL11l7

ccctgaaatc
actggaccceg
gcecgtetgaa
caccaccttc
gttctctaat
gatcgctety
cacccgtggt
ttacatgagc
tcacctgatg
taaaaacttc
cgagttgeeg
tgttgttatc
ccgtaaaacce
caccecgget
ttggcocgttc
ccagtctate

ggtacagtac

Artificial Seqguence

variant of ATA11l7

330

gtttacaccc
gctaaccege
gctegtatcece
cacgtttgga
gcggaatcta
gaactggttg
tactcttcta
gcrageeegt
gttgctcagt
cagtggggtg
ctgetgetag
aaagacggtg
gttctggaaa
gaactgtacg
gtttctgttyg

atccgtegtt

035

acgacaccgg
tggctggtgy
ctatcttega
acggtaacgc
ttcgtttgat
ctaaaaccga
cccecattega
accagtggat
cagttcgtceg
acctgatcceg
actgcgacaa
ttgttcgttc
tcgctgaatc
acgctgacga
acggraactc

actgggaact

320

tctggactat
tgctycttog
ccagggttitt
tttcegtety
ccocgeegety
actgcgtgaa
gcgtgacatc
cgtaccgttt
tacaccgcgt
tgcaattcag
cectgetgget
tcecgggtegt
tctgggteac
agttctgggt
tatctetgac

gaacgttgaa

Tet Ala Phe Ser Ala Asp Thr Pro Glu Ile val Tyr Thr His Asp Thr
5 10

Page 183

15

60
120
180
240
300
360
420
480
540
600
660
720
780
840
9200
960
990



Gly

Pro

Ser

Ala

65

Gly

Ile

val

Arg

Pro

145

ASp

Arg

Gly

Leu

Phe

225

Ala

Ser

Leu

Leu

Glu

50

Thr

Asp

Pro

Ala

Gly

Gin

Arg

Thr

AsSp

Pro

210

Asn

Ala

Leu

AsSp

Ala

35

Ala

Tyr

His

Pro

Tyr

val

Ile

Pro

Leu

195

Leu

val

Leu

Gly

Tyr

20

Gly

Arg

Thr

Ile

Leu

100

Thr

ser

Tyr

Arag

Arg

Ile

Leu

val

Pro

His

Ile

Gly

Ile

Thr

Glu

85

Thr

Glu

Ser

Met

Arg

l.eu

val

Gly

Glu

Thr

Ala

Pro

rhe

70

Arg

Gln

Ley

Thr

Ser

150

Gly

Ser

Ala

ASp

Ile

230

Tle

Ala

Tyr
Ala
Ile
55

His
Leu
Asp
Arg
pPro
135
Ala
Va1
Ile
ITe
Cys
215
Lys

Thr

Ile

Ser

Trp

40

Phe

val

phe

Glu

Glu

120

Phe

Ser

His

ASp

GIn

200

ASD

ASp

Arg

Leu

Asp

25

Ile

Asp

Trp

Ser

val

105

Ala

Glu

Pro

Leu

Pro

185

Glu

Asn

Gly

LYS

Ala

376247-033

Tyr Glu Leu

Glu

Gln

Asn

ASnh

90

Lys

Met

Arg

Tyr

Met

170

Gln

Thr

l.eu

val

Thre
250

Gly

Gly

Gly

75

Ala

Glu

val

Asp

Gin

155

va'l

val

His

Leu

val

235

val

Ala

phe

€0

Asn

Glu

Ile

Thr

Ile

140

Trp

Ala

Lys

Ala

Ala

220

Arg

Leu

Asp Ile Thr
Page 184

Asp
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