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SEQUENCE LISTING

<110> Prothena Biosciences Limited

<120> Humanized Antibodies that Recognize
Alpha-Synuclein

<130>

<150>
<151>

<160>
<170>
<210>
<211>

<212>
<213>

<220>

<223>

<400> 1

Asp
1
Glu
Ser
Ser
Pro
65
Ile
TYyr

Lys

Ile
Lys
Asn
Pro
50

Asp
Ser

Tyr

<210> 2

<211>
<212>
<213>

<220>

<223>

<400> 2

Asp
1
Asp
Leu
Tyr
Ser
65
Glu

Thr

Ile
Arg
Asnh
Ala
50

Gly
Asp

Phe

1

113
PRT
Artificial Sequence

val
val
Gln
35

Lys
Arg
Ser

Ser

107
PRT
Artificial Sequence

Gln
val
Trp
35

Ala
Ser
Phe

Gly

SG4655A

61/553,131
2011-10-28

32

Met
Thr
20

Lys
Leu
Phe
val

Tyr
100

Met
Thr
20

Tyr
Ser
Gly
Ala

Gly
100

Synthesized

Ser
5
Met
Asn
Leu
Thr
Lys

85
Pro

Synthesized

Thr
5
Ile
Gln
Ser
Thr
Thr

85
Gly

Gln
Ser
Tyr
Ile
Gly
70

Ala

Leu

Gln
Thr
Gln
Leu
Asp
70

Tyr

Thr

Ser
cys
Leu
Tyr
55

Ser
Glu

Thr

Ser
Cys
Lys
Gln
55

Phe
Tyr

Lys

Pro
Lys
Ala
40

Trp
Gly
Asp

Phe

Pro
Arg
Pro
40

Ser
Thr
Cys

Leu

Ser
Ser
25

Trp
Ala
Ser
Leu

Gly
105

Ser
Ala
25

Gly
Gly
Leu
Gln

Glu
105

FastSEQ for windows Version 4.0

Ser Leu
10
ITe GIn

Phe Gln
Ser Ile
Gly Thr
Ala val

90
Ala Gly

Ser Leu
10
Ser Gln

Lys Ala
val Pro
Thr ITe
75
Gln Ser

90
Ile Lys

Page 1

Ala
Thr
Gln
Arg
60

Asp
Tyr

Thr

Ser
Ser
Pro
Ser
60

Ser

Tyr

val
Leu
Lys
45

Lys
Phe
Tyr

Lys

Ala
Ile
Lys
45

Arg
Ser

Ser

Ser
Leu
30

Pro
Ser
Thr
Cys

Leu
110

Ser
Ser
30

Leu
Phe
Leu

Thr

val
15

Tyr
Gly
Gly
Leu
Gln

Glu

val
15

Ser
Leu
Ser
Gln

Pro
95

Gly
Ser
Gln
val
Thr
80

Gln

Leu

Gly
Tyr
Ile
Gly
Pro

80
Leu



<210> 3
<211> 113
<212> PRT

<213> Artificial Sequence

<220>

<223> Synthesized

<400> 3

Asp Ile GIn
1

Asp Arg val

Ser Asn Gln
35
Ala Pro Lys
50
Pro Ser Arg
65
ITe Ser Ser

Tyr Tyr Ser

Lys

<210> 4
<211> 113
<212> PRT

Met
Thr
20

Lys
Leu
Phe
Leu

Tyr
100

Thr
5
Ile
Asn
Leu
Ser
Gln

85
Pro

Gln
Thr
Tyr
Ile
Gly
70

Pro

Leu

Ser
Cys
Leu
Tyr
55

Ser
Glu

Thr

<213> Artificial Sequence

<220>

<223> Synthesized

<400> 4
Asp Ile Gln
1

Asp Arg Vval

Ser Asn Gln
35
Ala Pro Lys
50
Pro Ser Arg
65
Ile Ser Ser

Tyr Tyr Ser

Lys

<210> 5
<211> 113
<212> PRT

Met
Thr
20

Lys
Leu
Phe
Leu

Tyr
100

Thr
5
Ile
Asn
Leu
Ser
Gln

85
Pro

Gln
Thr
Tyr
Ile
Gly
70

Pro

Leu

Ser
Cys
Leu
Tyr
55

Ser
Glu

Thr

<213> Artificial Sequence

<220>

<223> Synthesized

<400> 5

Asp Ile GIn
1

Asp Arg Vval

Ser Asn Gln

Pro
Lys
Ala
40

Trp
Gly
Asp

Phe

Pro
Lys
Ala
40

Trp
Gly
Asp

Phe

Met Thr Gln Ser Pro

5

Thr Ile Thr Cys Lys

20

Ser
Ser
25

Trp
Ala
Ser
Phe

Gly
105

Ser
Ser
25

Trp
Ala
Ser
Phe

Gly
105

Ser

Ser
10

Ile
Phe
Ser
Gly
Ala

Gly

Ser
10

Ile
Tyr
Ser
Gly
Ala

90
Gly

Leu
Gln
Gln
Ile
Thr
75

Thr

Gly

Leu
Gln
Gln
Ile
Thr
75

Thr

Gly

Ser
Thr
Gln
Arg
60

Asp
Tyr

Thr

Ser
Thr
Gln
Arg
60

Asp
Tyr

Thr

Ala
Leu
Lys
45

Lys
Phe
Tyr

Lys

Ala
Leu
Lys
45

Lys
Phe
Tyr

Lys

Ser Leu Ser Ala

10

Ser ITe GIn Thr Leu

25

Ser
Leu
30

Pro
ser
Thr
Cys

Leu
110

Ser
Leu
30

Pro
Ser
Thr
Cys

Leu
110

val
15

Tyr
Gly
Gly
Leu
Gln

Glu

val
15

Tyr
Gly
Gly
Leu
Gln

95
Glu

Gly
Ser
Lys
val
Thr
80

Gln

Ile

Gly
Ser
Lys
val
Thr
80

Gln

Ile

Ser val Gly

15

Leu Tyr Ser
30

Lys Asn Tyr Leu Ala Trp Phe Gln GIn Lys Pro Gly Lys
Page 2



35

Ala Pro Lys Leu

50

Pro Ser Arg Phe
65

ITe Ser Ser Leu

Tyr Tyr Ser Tyr

Lys

<210> 6

<211> 116
<212> PRT
<213> Artificial Sequence

<220>

100

Leu

Ser

Ile

Gly
70

Tyr
55
Ser

Gln Pro Glu

85

Pro Leu Thr

<223> Synthesized

<400> 6

Glu val
1

Ser Leu

Gly Met

Ala Ser
50

Lys Gly

65

Leu Gln

Ser Arg

Thr val

<210> 7

Lys
Lys
Ser
35

Ile
Arg
Met
Gly

Ser
115

<211> 116
<212> PRT
<213> Artificial Sequence

<220>

Leu
Leu
20

Trp
Ser
Phe
Ser
Gly

100
Ser

val
5
Ser
val
Ser
Thr
Ser

85
Ala

<223> Synthesized

<400> 7

Glu val
1

Ser Leu

Trp Met

Ala Asn
50

Lys Gly

65

Leu GIn

Ala Arg

Thr val

<210> 8

Gln
Arg
Ser
35

Ile
Arg
Met
Gly

Ser
115

<211> 116

Leu
Leu
20

Trp
Lys
Phe
Asn
Ser

100
Ser

val
5
Ser
val
Gln
Thr
ser

85
Ser

Glu
Cys
Arg
Gly
Ile
70

Leu

Gly

Glu
cys
Arg
Asp
Ile
70

Leu

Asp

Ser
Ala
Gln
Gly
55

Ser
Arg

Ile

Ser
Ala
Gln
Gly
55

Ser
Arg

Met

40
Trp

Gly
Asp

Phe

Gly
Ala
Thr
40

Gly
Arg
Ser

Asp

Gly
Ala
Ala
40

Ser
Arg
Ala

Asp

Ala
Ser

Leu

Gly
105

Gly
Ser
25

Ser
Ser
Glu
Glu

Tyr
105

Gly
Ser
25

Pro
Glu
Asp
Glu

Tyr
105

Ser
Gly
Ala

90
Gly

Gly
10

Gly
Asp
Thr
Asp
Asp

90
Trp

Gly
Gly
Gly
Lys
Asn
Asp

90
Trp

Thr
75
Thr

Gly

Leu
Phe
Lys
Tyr
Ala
75

Thr

Gly

Leu
Phe
Lys
Tyr
Ala
75

Thr

Gly

Page 3

Arg
60

Asp
Tyr

Thr

val
Thr
Arg
Tyr
60

Lys
Ala

Gln

val
Thr
Gly
TYyr
60

Lys
Ala

Gln

45
Lys

Phe
Tyr

Lys

Lys
Phe
Leu
45

Pro
Asn
Leu

Gly

Gln
Phe
Leu
45

val
Ash
val

Gly

Ser
Thr
cys

Leu
110

Pro
Ser
30

Glu
Asp
Thr
Tyr

Thr
110

Pro
Ser
30

Glu
Asp
Ser
Tyr

Thr
110

Gly
Leu
Gln

95
Glu

Gly
15

Asn
Trp
Asn
Leu
Tyr

95
Thr

Gly
15

Ser
Trp
Ser
Leu
Tyr

95
Leu

val
Thr

Gln

Ala
Tyr
val
val
Tyr
80

Cys

Leu

Gly
Tyr
val
val
Tyr
80

Cys

val



<212> PRT
<213> Artificial Sequence

<220>

<223> Synthesized

<400> 8
Glu val

Ser Leu
Gly Met
Ala ser
50

Lys Gly
65

Leu GIn
Ser Arg

Thr val

<210> 9
<211> 11

Gln
Arg
Ser
35

Ile
Arg
Met
Gly

Ser
115

6

<212> PRT
<213> Artificial Sequence

<220>

Leu
Leu
20

Trp
Ser
Phe
Asn
Gly

100
Ser

val
5
Ser
val
Ser
Thr
Ser

85
Ala

<223> Synthesized

<400> 9

Glu val
1

Ser Leu

Gly Met

Ala Ser
50

Lys Gly

65

Leu GIn

Ser Arg
Thr val

<210> 10
<211> 11
<212> PR

Gln
Arg
Ser
35

Ile
Arg
Met
Gly

ser
115

6
T

Leu
Leu
20

Trp
Ser
Phe
Asn
Gly

100
ser

val
5
Ser
val
Ser
Thr
Ser

85
Ala

Glu
Cys
Arg
Gly
Ile
70

Leu

Gly

Glu
cys
Arg
Gly
Ile
70

Leu

Gly

Ser
Ala
Gln
Gly
55

Ser
Arg

Ile

Ser
Ala
Gln
Gly
55

Ser
Arg

Ile

<213> Artificial Sequence

<220>

<223> Synthesized

<400> 10

Glu val Gln Leu val Glu Ser
1 5

Ser Leu Arg Leu Ser Cys Ala
20

Gly Met Ser Trp val Arg Gln
35

Ala Ser Ile Ser Ser Gly Gly
55

Gly
Ala
Ala
40

Gly
Arg
Ala

Asp

Gly
Ala
Ala
Gly
Arg
Ala

Asp

Gly
Ala
Ala

40
Gly

Gly
Ser
25

Pro
Ser
Asp
Glu

Tyr
105

Gly
Ser
25

Pro
ser
Asp
Glu

Tyr
105

Gly
Ser
25

Pro

Ser

Gly
10

Gly
Gly
Thr
Asp
Asp

90
Trp

Gly
10

Gly
Gly
Thr
Asn
Asp

90
Trp

Gly
10

Gly
Gly

Thr

Leu
Phe
Lys
Tyr
Ala
Thr

Gly

Leu
Phe
Lys
Tyr
Ala
75

Thr

Gly

Leu
Phe
Lys

Tyr

Page 4

val
Thr
Gly
Tyr
60

Lys
Ala

Gln

val
Thr
Gly
Tyr
60

Lys
Ala

Gln

val
Thr
Gly

Tyr
60

Gln
Phe
Leu
45

Pro
Ash
val

Gly

Gln
Phe
Leu
45

Pro
Asn
val

Gly

Gln
Phe
Leu

45
Pro

Pro
Ser
Glu
Asp
Ser
Tyr

Thr
110

Pro
Ser
30

Glu
Asp
Ser
Tyr

Thr
110

Pro
Ser
30

Glu

Asp

Gly
15

Asn
Trp
Asn
Leu
Tyr

95
Leu

Gly
15

Asn
Trp
Asn
Leu
Tyr

95
Leu

Gly
15

Asn
Trp

Asn

Gly
Tyr
val
val
Tyr
80

Cys

val

Gly
TYyr
val
val
Tyr
80

Cys

val

Gly
Tyr
val

val



Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ala Lys Asn Ser
65 75

70

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr

85 90

Ala Arg Gly Gly Ala Gly ITe Asp Tyr Trp Gly Gln Gly Thr
100

105
Thr val Ser Ser

115
<210> 11
<211> 116
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthesized
<400> 11
Glu val GIn Leu val Glu Ser Gly Gly Gly Leu
1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
20 25
Gly Met Ser Trp val Arg Gln Ala Pro Gly Lys
35 40
Ala Ser Ile Ser Ser Gly Gly Gly Ser Thr Tyr
50 55
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala
65 70 75
Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr
85 90
Ala Arg Gly Gly Ala Gly Ile Asp Tyr Trp Gly
100 105
Thr val Ser Ser
115
<210> 12
<211> 140
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthesized
<400> 12
Met Asp val Phe Met Lys Gly Leu Ser Lys Ala
1 5 10
Ala Ala Ala Glu Lys Thr Lys Gln Gly val Ala
20 25
Thr Lys Glu Gly val Leu Tyr val Gly Ser Lys
35 40
val His Gly val Ala Thr val Ala Glu Lys Thr
50 55
Asn val Gly Gly Ala val val Thr Gly val Thr
65 70 75
Thr val Glu Gly Ala Gly Ser Ile Ala Ala Ala
85 90
Lys Asp GIn Leu Gly Lys Asn Glu Glu Gly Ala
100 105
Leu Glu Asp Met Pro val Asp Pro Asp Asn Glu
115 120
Ser Glu Glu Gly Tyr Gln Asp Tyr Glu Pro Glu
130 135
<210> 13
<211> 107
<212> PRT

Page 5

val
Thr
Gly
Tyr
60

Lys
Ala

Gln

Lys
Glu
Thr
Lys
60

Ala
Thr
Pro

Ala

Ala
140

Gln
Phe
Leu
45

Pro
Asn
val

Gly

Glu
Ala
Lys
Glu
val
Gly
Gln

Tyr
125

110

Pro
Ser
Glu
Asp
Ser
Tyr

Thr
110

Gly
Ala
30

Glu
Gln
Ala
Phe
Glu

110
Glu

Leu
Tyr

95
Leu

Gly
15

Asn
Trp
Asn
Leu
Tyr

95
Leu

val
15

Gly
Gly
val
Gln
val
Gly

Met

Tyr
80
Cys

val

Gly
Tyr
val
val
Tyr
80

Cys

val

val
Lys
val
Thr
Lys
80

Lys
Ile

Pro



<213>

<220>

<223>

<400> 13

Arg
1
Gln
Tyr
Ser
Thr
65
Lys

Pro

Thr
Leu
Pro
Gly
50

TYyr
His

val

<210> 14
<211> 33

<212>
<213>

<220>

<223>

<400> 14
Ala Ser Thr
1

Ser
Phe
Gly
Leu
65

Tyr
Arg
Pro
Lys
val
145
Tyr
Glu
His
Lys
Gln
225
Met
Pro
Asnh

Leu

Thr
Pro
val
50

Ser
Ile
val
Ala
Pro
130
val
val
Gln
Gln
Ala
210
Pro
Thr
Ser
Tyr

Tyr
290

val
Lys
Arg
35

ASn
Ser
Lys

Thr

0

PRT_ L
Artificial Sequence

Ser
Glu
35

His
Ser
Cys
Glu
Pro
115
Lys
val
Asp
Tyr
Asp
195
Leu
Arg
Lys
Asp
Lys

275
Ser

Ala
Ser
20

Glu
Ser
Leu
val

Lys
100

Lys
Gly
20

Pro
Thr
val
Asn
Pro
100
Glu
Asp
Asp
Gly
Asnh
180
Trp
Pro
Glu
Asnh
Ile
260
Thr

Lys

Synthesized

Ala
5
Gly
Ala
Gln
Ser
TYyr

85
Ser

Synthesized

Gly
5

Gly
val
Phe
val
val
85

Lys
Leu
Thr
val
val
165
Ser
Leu
Ala
Pro
Gln
245
Ala
Thr

Leu

Pro
Thr
Lys
Glu
Ser
70

Ala

Phe

Pro
Thr
Thr
Pro
Thr
70

Asn
Ser
Leu
Leu
Ser
150
Glu
Thr
Asn
Pro
Gln
230
val
val
Pro

Thr

Artificial Sequence

Ser
Ala
val
Ser
55

Thr
Cys

Asn

Ser
Ala
val
Ala
55

val
His
Cys
Gly
Met
135
His
val
Tyr
Gly
Ile
215
val
Ser
Glu
Pro

val
295

val
Ser
Gln
val
Leu
Glu

Arg

val
Ala
Ser
40

val
Pro
Lys
Asp
Gly
120
Ile
Glu
His
Arg
Lys
200
Glu
Tyr
Leu
Trp
val

280
Asp

Phe
val
25

Trp
Thr
Thr
val

Gly
105

Phe
Leu
25

Trp
Leu
Ser
Pro
Lys
105
Pro
Ser
Asp
ASn
val
185
Glu
Lys
Thr
Thr
Glu
265
Leu

Lys

Ile Phe
10
val Cys

Lys val
Glu Gln

Leu Ser
75

Thr His

90

Glu Cys

Pro Leu
10
Gly Cys

Asn Ser
Gln Ser
Ser Ser
75
Ser Asn
90
Thr His
Ser val
Arg Thr
Pro Glu
155
val Lys
170
val Ser
Tyr Lys
Thr Ile
Leu Pro
235
Cys Leu
250
ser Asn
Asp Ser

Ser Arg

Page 6

Pro
Leu
Asp
Asp
60

Lys

Gln

Ala
Leu
Gly
Ser
60

Leu
Thr
Thr
Phe
Pro
140
val
Thr
val
Cys
Ser
220
Pro
val
Gly
Asp

Trp
300

Pro
Leu
Asn
45

Ser
Ala

Gly

Pro
val
Ala
45

Gly
Gly
Lys
Cys
Leu
125
Glu
Lys
Lys
Leu
Lys
205
Lys
Ser
Lys
Gln
Gly

285
Gln

Ser
Asn
30

Ala
Lys
Asp

Leu

Ser
Lys
30

Leu
Leu
Thr
val
Pro
110
Phe
val
Phe
Pro
Thr
190
val
Ala
Arg
Gly
Pro
270
Ser

Gln

Asp
15

Asnh
Leu
Asp
Tyr

Ser
95

Ser
15

Asp
Thr
Tyr
Gln
Asp
95

Pro
Pro
Thr
ASn
Arg
175
val
Ser
Lys
Glu
Phe
255
Glu
Phe

Gly

Glu
Phe
GIn
Ser
Glu

80
Ser

Lys
Tyr
Ser
Ser
Thr
80

Lys
Cys
Pro
Cys
Trp
160
Glu
Leu
Asn
Gly
Glu
240
Tyr
Asn
Phe

Asn



val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr
310
Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

305

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

<220>
<223>

15
339
DNA

<400> 15

gacatccaga
atcacctgca
tggttccagc
aagtccggcg
atctcctccc
cccctgacct

<210> 16

<211> 339
<212> DNA
<213>

<220>
<223>

<400> 16

gacatccaga
atcacctgca
tggtaccagc
aagtccggcg
atctcctccc
cccctgacct

<210> 17

<211> 339
<212> DNA
<213>

<220>
<223>

<400> 17

gacatccaga
atcacctgca
tggttccagc
aagtccggcg
atctcctccc
cccctgacct

<210> 18

<211> 348
<212> DNA
<213>

<220>

325

Synthesized

tgacccagtc
agtccatcca
agaagcccgg
tgccctcccg
tgcagcccga
tcggcggegg

Synthesized

tgacccagtc
agtccatcca
agaagcccgg
tgccctcccg
tgcagcccga
tcggcggcgg

Synthesized

tgacccagtc
agtccatcca
agaagcccgg
tgccctcecg
tgcagcccga
tcggcggcgg

<223> Synthesized

<400> 18

gaggtgcagc
tcctgcgecg
cccggcaagg
cccgacaacg
ctgcagatga
gccggcatcg

tggtggagtc
cctccggett
gcctggagtg
tgaagggccg
actccctgcg
actactgggg

Artificial Sequence

cccctectec
gaccctgctg
caaggccccc
cttctccggc
ggacttcgcc
caccaagctg

Artificial Sequence

cccctectec
gaccctgctg
caaggccccc
cttctccggce
ggacttcgcc
caccaagctg

Artificial Sequence

cccctectec
gaccctgctg
caaggccccc
cttctccggce
ggacctggcc
caccaagctg

Artificial Sequence

cggcggeggc
caccttctcc
ggtggcctcc
cttcaccatc
cgccgaggac
ccagggcacc

315
330

ctgtccgect
tactcctcca
aagctgctga
tccggctecg
acctactact
gagatcaag

ctgtccgect
tactcctcca
aagctgctga
tccggctecg
acctactact
gagatcaag

ctgtccgect
tactcctcca
aagctgctga
tccggctecg
acctactact
gagatcaag

ctggtgcagc
aactacggca
atctcctccg
tcccgegacg
accgccgtgt
ctggtgaccg

Page 7

ccgtgggcga
accagaagaa
tctactgggc
gcaccgactt
gccagcagta

ccgtgggcga
accagaagaa
tctactgggc
gcaccgactt
gccagcagta

ccgtgggcga
accagaagaa
tctactgggc
gcaccgactt
gccagcagta

ccggcggctc
tgtcctgggt
gcggceggctc
acgccaagaa
actactgctc
tgtcctcc

320

ccgcgtgacc
ctacctggcc
ctccatccgce
caccctgacc
ctactcctac

ccgcgtgacc
ctacctggcc
ctccatccgc
caccctgacc
ctactcctac

ccgcgtgacc
ctacctggcc
ctccatccgc
caccctgacc
ctactcctac

cctgcgcectg
gcgccaggcec
cacctactac
ctccctgtac

ccgcggcggc

60

120
180
240
300
339

60

120
180
240
300
339

60

120
180
240
300
339

60

120
180
240
300
348



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

<220>
<223>

<400>

gaggtgcagc tggtggagtc cggcggcggce
tcctgcgecg ccteccggett caccttctcc
cccggcaagg gcctggagtg ggtggcctcc
cccgacaacg tgaagggccg cttcaccatc
ctgcagatga actccctgcg cgccgaggac
gccggcatcg actactgggg ccagggcacc

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

<220>
<223>

<400>

gaggtgcagc tggtggagtc cggcggcggce
tcctgcgeccg ccteccggett caccttctcc
cccggcaagg gcctggagtg ggtggectcc
cccgacaacg tgaagggccg cttcaccatc
ctgcagatga actccctgcg cgccgaggac
gccggcatcg actactgggg ccagggcacc

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

<220>
<223>

<400>

gaggtgcagc tggtggagtc cggcggcggce
tcctgcgeccg ccteccggett caccttctcc
cccggcaagg gcctggagtg ggtggectcc
cccgacaacg tgaagggccg cttcaccatc
ctgcagatga actccctgcg cgccgaggac
gccggcatcg actactgggg ccagggcacc

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

<220>
<223>

<400>

19

348

DNA

Artificial Sequence

Synthesized
19

20
348
DNA
Artificial Sequence

Synthesized
20

21
348
DNA
Artificial Sequence

Synthesized
21

22

22

PRT

Artificial Sequence

Synthesized
22

ctggtgcagc
aactacggca
atctcctccg
tcccgegaca
accgccgtgt
ctggtgaccg

ctggtgcagc
aactacggca
atctcctccg
tcccgcgacg
accgccgtgt
ctggtgaccg

ctggtgcagc
aactacggca
atctcctccg
tcccgegaca
accgccgtgt
ctggtgaccg

Met Asp Met Arg val Pro Ala GIn Leu Leu Gly

1

5

val Ser Gly Ser Ser Gly
20

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

23

66

DNA

Artificial Sequence

10

Page 8

ccggcggetc cctgegectg 60
tgtcctgggt gcgccaggcc 120
gcggcggctc cacctactac 180
acgccaagaa ctccctgtac 240
actactgctc ccgcggcggc 300
tgtcctcc 348

ccggcggetc cctgegectg 60
tgtcctgggt gcgccaggcc 120
gcggcggctc cacctactac 180
acgccaagaa ctccctgtac 240
actactgcgc ccgcggcgge 300
tgtcctcc 348

ccggcggctc cctgecgectg 60
tgtcctgggt gcgccaggcc 120
gcggcggctc cacctactac 180
acgccaagaa ctccctgtac 240
actactgcgc ccgcggecgge 300
tgtcctcc 348

Leu Leu Met Leu Trp
15



<220>
<223> Synthesized

<400> 23
atggacatgc gcgtgcccgc ccagctgctg ggcctgctga tgctgtgggt gtccggctcc 60
tccggc 66

<210> 24

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthesized

<400> 24

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

val GIn Cys

<210> 25
<211> 57
<212> DNA
<213> Artificial Sequence
<220>
<223> Synthesized
<400> 25
atggagttcg gcctgtcctg gctgttcctg gtggccatcc tgaagggcgt gcagtgc 57
<210> 26
<211> 113
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthesized
<220>
<221> VARIANT
<222> 42
<223> Xaa = Y or F
<220>
<221> VARIANT
<222> 89
<223> Xaa = For L
<400> 26
Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15
Asp Arg val Thr ITe Thr Cys Lys Ser Ile GIn Thr Leu Leu Tyr Ser
20 25 30
Ser Asn Gln Lys Asn Tyr Leu Ala Trp Xaa Gln Gln Lys Pro Gly Lys
35 40 45
Ala Pro Lys Leu Leu Ile Tyr Trp Ala Ser Ile Arg Lys Ser Gly val
50 55 60
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80
Ile Ser Ser Leu GIn Pro Glu Asp Xaa Ala Thr Tyr Tyr Cys Gln Gln
85 90 95
Tyr Tyr Ser Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile
100 105 110
Lys

Page 9



<210> 27

Glu
Cys
Arg
Gly

Ser
Ala
Gln
Gly

<211> 116
<212> PRT
<213> Artificial Sequence
<220>
<223> Synthesized
<220>
<221> VARIANT
<222> 74
<223> Xaa = N or D
<220>
<221> VARIANT
<222> 97
<223> Xaa = A or S
<400> 27
Glu val Gln Leu val
1 5
Ser Leu Arg Leu Ser
20
Gly Met Ser Trp val
35
Ala Ser Ile Ser Ser
50

Lys Gly Arg Phe Thr
65
Leu Gln Met Asn Ser
85

Xaa Arg Gly Gly Ala

100
Thr val Ser Ser

115

<210> 28
<211> 106
<212> PRT

Ile
70
Leu

Gly

55
Ser

Arg

Ile

<213> Artificial Sequence

<220>
<223> Synthesized

<400> 28
Thr val Ala Ala Pro
1 5
Leu Lys Ser Gly Thr
20
Pro Arg Glu Ala Lys
35
Gly Asn Ser GIn Glu
50
Tyr Ser Leu Ser Ser
65
His Lys val Tyr Ala
85
val Thr Lys Ser Phe
100

<210> 29
<211> 220
<212> PRT

Ser
Ala
val
Ser
Thr
70

Cys

Asn

val
Ser
Gln
val
55

Leu
Glu

Arg

<213> Artificial Sequence

<220>

Gly
Ala
Ala
40

Gly
Arg
Ala

Asp

Phe
val
Trp
Thr
Thr
val

Gly

Gly
Ser
25

Pro
Ser
Asp
Glu

Tyr
105

Ile
val
25

Lys
Glu
Leu
Thr

Glu
105

Gly Leu
10
Gly Phe

Gly Lys
Thr Tyr

Xaa Ala
75

Asp Thr

90

Trp Gly

Phe Pro
10
Cys Leu

val Asp
Gln Asp
Ser Lys
75
His GIn

90
Cys

Page 10

val
Thr
Gly
Tyr
60

Lys
Ala

Gln

Pro
Leu
Asn
Ser
60

Ala

Gly

Gln
Phe
Leu
45

Pro
Asnh
val

Gly

Ser
Asn
Ala
45

Lys
Asp

Leu

Pro
Ser
30

Glu
Asp
Ser
Tyr

Thr
110

Asp
Asn
30

Leu
Asp
Tyr

ser

Gly
15

Asnh
Trp
Asnh
Leu
Tyr

95
Leu

Glu
15

Phe
Gln
Ser
Glu

Ser
95

Gly
Tyr
val
val
Tyr
80

cys

val

Tyr
Ser
Thr
Lys

80
Pro



<223> Synthesized

<400> 29
Asp Ile
1

Asp Arg
Ser Asn
Ala Pro
50
Pro Ser
65
Ile ser
Tyr Tyr
Lys Arg
Glu Gln
130
Phe Tyr
145
Gln Ser
Ser Thr
Glu Lys
Ser Pro
210

<210> 30

Gln
val
Gln
35

Lys
Arg
Ser
Ser
Thr
115
Leu
Pro
Gly
Tyr
His
195
val

<211> 219
<212> PRT
<213> Artificial Sequence

<220>

Met
Thr
20

Lys
Leu
Phe
Leu
Tyr
100
val
Lys
Arg
Asn
Ser
180
Lys

Thr

Thr
5
Ile
Asn
Leu
Ser
Gln
85
Pro
Ala
Ser
Glu
Ser
165
Leu
val

Lys

<223> Synthesized

<400> 30

Asp Ile
1

Asp Arg

Ser Asn
Ala Pro
50
Pro Ser
65
Ile Ser
Tyr Tyr
Lys Thr
Gln Leu
130
Tyr Pro
145
Ser Gly
Thr Tyr
Lys His

Pro val

Gln
val
Gln
35

Lys
Arg
Ser
Ser
val
115
Lys
Arg
Asn
Ser
Lys

195
Thr

Met
Thr
20

Lys
Leu
Phe
Leu
Tyr
100
Ala
Ser
Glu
Ser
Leu
180
val

Lys

Thr
5
Ile
Asn
Leu
Ser
Gln
85
Pro
Ala
Gly
Ala
Gln
165
Ser
Tyr

Ser

Gln
Thr
Tyr
Ile
Gly
70

Pro
Leu
Ala
Gly
Ala
150
Gln
Ser
Tyr

Ser

Gln
Thr
Tyr
Ile
Gly
70

Pro
Leu
Pro
Thr
Lys
150
Glu
Ser
Ala

Phe

Ser
Cys
Leu
Tyr
55

Ser
Glu
Thr
Pro
Thr
135
Lys
Glu
Ser
Ala

Phe
215

Ser
Cys
Leu
Tyr
55

Ser
Glu
Thr
Ser
Ala
135
val
Ser
Thr
Cys

Asn

Pro
Lys
Ala
40

Trp
Gly
Asp
Phe
Ser
120
Ala
val
Ser
Thr
Cys

200
Asn

Pro
Lys
Ala
40

Trp
Gly
Asp
Phe
val
120
Ser
Gln
val
Leu
Glu

200
Arg

Ser
Ser
25

Trp
Ala
Ser
Leu
Gly
105
val
Ser
Gln
val
Leu
185
Glu

Arg

Ser
ser
25

Trp
Ala
Ser
Leu
Gly
105
Phe
val
Trp
Thr
Thr
185
val

Gly

ser
Ile
Phe
ser
Gly
Ala
90

Gly
Phe
val
Trp
Thr
170
Thr
val

Gly

ser
10

Ile
Phe
Ser
Gly
Ala
90

Gly
Ile
val
Lys
Glu
170
Leu
Thr

Glu
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Leu
Gln
Gln
Ile
Thr
75

Thr
Gly
Ile
val
Lys
155
Glu
Leu
Thr

Glu

Leu
Gln
Gln
Ile
Thr
75

Thr
Gly
Phe
Cys
val
155
Gln

Ser

Cys

ser
Thr
Gln
Arg
60

Asp
Tyr
Thr
Phe
Cys
140
val
Gln
Ser
His

Cys
220

ser
Thr
Gln
Arg
60

Asp
Tyr
Thr
Pro
Leu
140
Asp
Asp
Lys

Gln

Ala
Leu
Lys
45

Lys
Phe
Tyr
Lys
Pro
125
Leu
Asp
Asp
Lys

Gln
205

Ala
Leu
Lys
45

Lys
Phe
Tyr
Lys
Pro
125
Leu
Asn
Ser
Ala

Gly
205

Ser
Leu
30

Pro
Ser
Thr
Cys
Leu
110
Pro
Leu
Ash
Ser
Ala

190
Gly

Ser
Leu
30

Pro
Ser
Thr
Ccys
Leu
110
Ser
Asn
Ala
Lys
Asp

190
Leu

val
15

Tyr
Gly
Gly
Leu
Gln
95

Glu
Ser
Ash
Ala
Lys
175
Asp

Leu

val
15

Tyr
Gly
Gly
Leu
Gln
95

Glu
Asp
Ash
Leu
Asp
175
Tyr

Ser

Gly
Ser
Lys
val
Thr
80

Gln
Ile
Asp
Ash
Leu
160
Asp
Tyr

Ser

Gly
Ser
Lys
val
Thr
80

Gln
Ile
Glu
Phe
Gln
160
Ser
Glu

ser



210 215

<210> 31
<211> 446
<212> PRT
<213> Artificial Sequence

<220>
<223> Synthesized

<400> 31
Glu val GIn Leu val Glu Ser Gly Gly ggy Leu val GIn Pro g]y Gly
5 5
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Asn Tyr
20 25 30
Gly Met Ser Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
35 40 45
Ala ser Ile Ser Ser Gly Gly Gly Ser Thr Tyr Tyr Pro Asp Asnh Vval
50 55 60
Lys Gly Arg Phe Thr Ile Ser Arg Asp Asp Ala Lys Asn Ser Leu Tyr
65 70 75 80
Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg Gly Gly Ala Gly ITe Asp Tyr Trp Gly Gln Gly Thr Leu val
100 105 110
Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala
115 120 125
Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
130 135 140
val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly
145 150 155 160
Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val Leu Gln Ser Ser
165 170 175
Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser Ser Leu
180 185 190
Gly Thr Gln Thr Tyr Ile Cys Asn Vval Asn His Lys Pro Ser Asn Thr
195 200 205
Lys val Asp Lys Arg val Glu Pro Lys Ser Cys Asp Lys Thr His Thr
210 215 220
Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe
225 230 235 240
Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro
245 250 255
Glu val Thr Cys val val val Asp val Ser His Glu Asp Pro Glu val
260 265 270
Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn val Lys Thr
275 280 285
Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val
290 295 300
Leu Thr val Leu His GIln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
305 310 315 320
Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser
325 330 335
Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro
340 345 350
Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys Leu val
355 360 365
Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly
370 375 380
GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp
385 390 395 400
Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp
405 410 415
GIn GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His
420 425 430
Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445

Page 12



<210> 32
<211> 33

0

<212> PRT
<213> Artificial Sequence

<220>

<223> Synthesized

<400> 32

Ala Ser Thr Lys Gly

1
Ser Thr

Phe Pro

Gly val
50

Leu Ser

65

Tyr Ile

Arg val
Pro Ala

Lys Pro
130

val val

145

Tyr val

Glu Gln
His Gln

Lys Ala
210

Gln Pro

225

Met Thr

Pro Ser
Asn Tyr

Leu Tyr
290

val Phe

305

Gln Lys

Ser
Glu
35

His
Ser
Cys
Glu
Pro
115
Lys
val
Asp
Tyr
Asp
195
Leu
Arg
Lys
Asp
Lys
275
Ser
Ser

Ser

Gly
20

Pro
Thr
val
Ash
Pro
100
Glu
Asp
Asp
Gly
Asn
180
Trp
Pro
Glu
Asnh
Ile
260
Thr
Lys
Cys

Leu

5
Gly

val
Phe
val
val
85

Lys
Leu
Thr
val
val
165
Ser
Leu
Ala
Pro
Gln
245
Ala
Thr
Leu
Ser

ser
325

Pro
Thr
Thr
Pro
Thr
70

Asn
Ser
Leu
Leu
Ser
150
Glu
Thr
Asn
Pro
Gln
230
val
val
Pro
Thr
val

310
Leu

Ser
Ala
val
Ala
55

val
His
Cys
Gly
Met
135
His
val
Tyr
Gly
Ile
215
val
Ser
Glu
Pro
val
295
Met

Ser

val
Ala
Ser
val
Pro
Lys
Asp
Gly
120
Ile

Glu

Arg
Lys
200
Glu
Tyr
Leu
Trp
val
280
Asp
His

Pro

Phe
Leu
25

Trp
Leu
Ser
Pro
Lys
105
Pro
Ser
Asp
Asn
val
185
Glu
Lys
Thr
Thr
Glu
265
Leu
Lys
Glu

Gly

Pro
10

Gly
Asn
Gln
Ser
Ser
90

Thr
Ser
Arg
Pro
Ala
170
val
Tyr
Thr
Leu
cys
250
Ser
Asp
Ser
Ala

Lys
330
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Leu
Cys
Ser
Ser
Ser
75

Asn
His
val
Thr
Glu
155
Lys
Ser
Lys
Ile
Pro
235
Leu
Asn
Ser
Arg

Leu
315

Ala
Leu
Gly
Ser
60

Leu
Thr
Thr
Phe
Pro
140
val
Thr
val
Cys
Ser
220
Pro
val
Gly
Asp
Trp

300
His

Pro
val
Ala
Gly
Gly
Lys
Cys
Leu
125
Glu
Lys
Lys
Leu
Lys
205
Lys
Ser
Lys
Gln
Gly
285
Gln

Asn

Ser
Lys
30

Leu
Leu
Thr
val
Pro
110
Phe
val
Phe
Pro
Thr
190
val
Ala
Arg
Gly
Pro
270
Ser
Gln

His

Ser
15

Asp
Thr
Tyr
Gln
Asp
95

Pro
Pro
Thr
Asn
Arg
175
val
ser
Lys
Glu
Phe
255
Glu
Phe
Gly

Tyr

Lys
Tyr
Ser
Ser
Thr
80

Lys
Cys
Pro
cys
Trp
160
Glu
Leu
Asn
Gly
Glu
240
Tyr
Asn
Phe
Asn

Thr
320



