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<151> 2012-02-10

<160> 170
<170> FastSEQ for windows Version 4.0

<210> 1

<211> 12

<212> PRT

<213> Artificial Sequence

<220> )
<223> synthetically constructed peptide

<400> 1
Cys GIn Phe Asp Leu Ser Thr Arg Arg igu Lys Cys
1

5
<210> 2
<211> 12
<212> PRT
<213> Artificial Sequence
<220>

<223> synthetically constructed peptide

<400> 2
Cys GIn Tyr Asn Leu Ser Ser Arg Ala Leu Lys Cys
1 5 10

<210> 3
<211> 747
<212> DNA
Page 1



<213> Artificial Sequence

<220>

<223> synthetically constructed peptide-Fc fusion

prote

<400> 3

gggggctccg
tgcgataaga
gtattcctct
acgtgtgtgg
gatggagtag
tatcgcgtgg
aagtgcaaag
aaaggacaac
aaaaaccagg
gagtgggagt
tccgatggtt
ggcaacgtct
agcctgagcec

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

<220>
<223>

4
261
PRT

prote

<400> 4
Cys GIn
1
Gly

Phe

Ser Gly

Ser Cys Asp
35
Gly Gly
50

Met

Leu

Leu Ile

65
Ser

His Glu

Glu val His

Thr Tyr Arg
115
Gly Lys
130

Ile

Asn

Pro Glu

145

Gln val Tyr

val Ser Leu

val Glu Trp
195
Pro val
210

val

Pro

Thr
225
val

Asp

Met His

Leu Ser Pro

in

gttcaggctc
cgcacacctg
tccctccaaa
tcgtggatgt
aggtacacaa
tgtccgtgcet
tatcaaacaa
ccagagaacc
tatccctcac
cgaatgggca
cgttctttct
tttcgtgcte
tgtcaccggg

in

Asp Leu

5
Ser Gly
20
Lys Thr

Pro Ser

Ser Arg
Pro
85

Ala

Asp

Asnh
100
val val

Glu Tyr

Lys Thr

Ser
Gly
His
val
Thr
Glu
Lys
Ser
Lys

Ile

gggcggttca
tcctccatgce
acccaaagac
gagccatgag
cgcgaaaacg
tactgtgttg
ggcgctgect
ccaagtctac
ttgtttggta
gccggaaaac
ctattcgaag
agtgatgcat
gaagtaa

Artificial Sequence

synthetically constructed

Thr Arg

Ser Ser

Thr Cys
40
Phe Leu
55
Pro Glu

val Lys

Thr Lys

val Leu
120
Cys Lys
135

Ser Lys

150

Thr Leu
165
Thr Cys
180
Glu Ser

Leu Asp

Lys Ser

Pro
Leu
Asn
Ser

Arg

Pro Ser

val Lys
Gln
200
Gly

Gly

Asp
215

Trp Gln

230

Ala
245
Lys

Glu
Gly

Leu

His Asnhn

tcgggaggag
ccagcccccg
accttgatga
gatcccgagg
aagcccaggg
catcaagact
gctccaatcg
acgcttccgc
aaaggattct
aactacaaaa
ctcaccgtag
gaggcccttc

ggggagggga
agttgcttgg
tttcccgeac
tgaagttcaa
aggaacagta
ggctgaatgg
aaaagaccat
cctcgcggga
acccgtcgga
caacaccgcc
acaagtcgag
acaatcacta

peptide-Fc fusion

Arg Leu Lys
10
Gly Gly
25

Pro

Gly

Pro Cys

Phe Pro Pro

val Thr Cys

75
Trp

Phe Asn

90
Pro Arg Glu
105

Thr val Leu

val Ser Asn

Ala Gly
155
Glu

Lys
Arg Asp
170
Gly Phe
185
Pro

Tyr

Glu Asn

Ser Phe Phe

Gln Gly Asn
235

His Tyr Thr

250

Page

Cys Gly Gly
Glu
30

Pro

Gly Gly

Ala
45
Pro

Pro

Lys Lys

val val val

Tyr val Asp

Glu GIn Tyr
110
Gln Asp
125

Ala

His

Lys Leu

140

Gln Pro Arg

Leu Thr Lys

Pro Ser Asp

190

Asn Tyr Lys

205

Leu Tyr Ser

220

val Phe Ser

Gln Lys Ser

acctaagtca
tgggccctca
gccggaagtc
ttggtacgtg
caattccaca
gaaggagtat
ctcgaaggcg
tgagctcacc
cattgcagtc
cgtcttggac
gtggcagcag
tacgcagaaa

Gly Ser
15
Pro Lys

Glu Leu

Asp Thr

Asp val

Gly val
95
Ash Ser

Trp Leu

Pro Ala

Glu Pro
160
Asn Gln
175
ITe Ala

Thr Thr

Lys Leu

Ser
240
Ser

Cys

Leu
255

60

120
180
240
300
360
420
480
540
600
660
720
747



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

<400> 5

atgaaatgct
gtccagctcg
tgcgcagegt
ggaaaggggc
gactccgtga
cagatgaata
gacgggttct
tcaacaaagg
acggcggcat
aactcgggtg
ctgtattccc
atttgcaatg
tcgtgtgata
tcagtgttcc
gtgacgtgtg
gtggatggag
acgtacagag
tacaagtgta
gctaaagggc
accaagaacc
gtagaatggg
gattcggatg
cagggaaatg
aagtcgttgt

<210> 6
<211> 184
<212> PRT
<213> Homo

<400> 6
Glu val

5
1410
DNA

Gln

Ser Leu Arg
His
35
Ile

Tyr Ile

Ala Arg
50
Lys Gly
65
Leu

Arg

Gln Met

Ser Arg Trp

Gly Thr Leu

115

Phe Pro Leu
130

Leu Gly
145

Trp

Cys

Asn Ser

Leu Gln Ser

260

sapiens

cgtgggtgat
tcgaatccgg
cggggtttaa
tcgaatgggt
aaggaagatt
gccttcgggc
atgcgatgga
gacctagcgt
tggggtgtct
cccttacaag
tttcatccgt
tcaaccacaa
agacccacac
tcttcccgec
tcgtcgtcga
tcgaagtgca
tagtcagcgt
aagtgtcgaa
aaccccgcga
aggtgtcatt
aaagcaacgg
gttccttctt
tgttttcgtg
cactgtcgcc

sapiens

Leu val GI
5

Leu Ser
20

Trp

Cy

val Ar

Tyr Pro Th
I
70

Le

Phe Thr

Ser
85
Gly

Asn

Gly
100
val

As

Thr va

Ala Pro Se

Leu val

Ly
15
Ala Le
165

Gly

Gly

Ser Le

180

ctttttcctt
tggcggcettg
catcaaagac
agccagaatc
caccatcagc
ggaggacacg
ctactgggga
gtttcccttyg
tgtcaaggac
cggcgtacat
cgtgactgtg
accgtcaaat
atgccctccc
caaacccaag
tgtctcacat
caacgcaaaa
gctcaccgtg
taaggcgctg
gccgcaagta
gacgtgtctc
acagccggaa
tctttactca
cagcgtgatg
gggaaagtaa

u Ser Gly

s Ala Ala

Gln Ser
40

Gly

g

r Asn

55

e Ser Ala

u Arg Ala

p Gly Phe

1 Ser
120

Lys

Ser

Ser
135
Asp

r

S
0
u

Tyr

Thr Ser

u Tyr Ser

atggcggtag
gtgcagccgg
acctatatcc
taccctacga
gcagatacgt
gcgatctact
caggggacgc
gctccctcat
tatttccccg
acgtttcccg
ccgtcctegt
acaaaggtcg
tgtccagegc
gacaccctga
gaggacccgg
acaaaacctc
ctgcaccagg
cctgccccca
tacaccctcc
gtcaagggct
aacaactaca
aaacttacag
cacgaggcct

Gly Gly Leu

10
Gly

Ser Phe

25
Pro

Gly Lys

Tyr Thr Arg

Thr Ser
75
Thr

Asp
Glu Asp
90
Tyr Ala Met
105
Ala

Ser Thr

Ser Thr Ser
Glu
155

His

Phe Pro

val
170

Gly

Page

taaccggagt
gtgggtcgtt
actgggtgag
atggttatac
ccaaaaacac
actgtagccg
ttgtaacggt
cgaaatcaac
agcccgtgac
ccgtgctcca
cactcggaac
ataagaaggt
cggagctgtt
tgattagccg
aggtaaagtt
gggaagagca
attggctcaa
tcgaaaagac
caccctcgceg
tctatccgag
agactacacc
tcgacaaatc
tgcataatca

val Gln Pro

Asn Ile Lys

30

Gly Leu Glu
45

Tyr Ala
60

Lys

Asp

Asn Thr

Ala Ile Tyr

Asp Tyr Trp
110
Gly Pro
125

Gly

Lys
Gly Thr
140
Pro

val Thr

Thr Phe Pro

3

aaactccgag
gcgactgtcg
gcaatcgccc
tcgatatgcg
tgcatacctc
gtggggtggg
cagctcggcg
gtccggtggg
agtctcgtgg
atcatccgga
gcaaacttac
cgagccaaag
gggagggcct
cacacccgag
caactggtac
gtacaatagc
tggaaaggag
aatttccaaa
cgatgaactg
cgacattgca
gcctgtectt
gaggtggcag
ctatacacag

Gly
15
Asp

Gly
Thr

Trp val

Ser val

Ala Tyr
80
Tyr Cys
95
Gly Gln

Ser val

Ala Ala

val Ser
160
Ala val

175

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1410



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

<400> 7
Glu val

Ser

7
184
PRT
Homo

Gln
Leu Arg
His
35
Ile

Tyr Ile

Ala Arg
50
Lys Gly
65
Leu

Arg

Gln Met

Ser Arg Trp

Gly Thr Leu

115

Phe Pro Leu
130

Leu Gly
145

Trp

Cys

Asn Ser

Leu Gln Ser

<210> 8
<211> 705
<212> DNA
<213> Homo

<400> 8

atggagacag
gatattcaga
atcacgtgta
aatggatcgc
cgattttccg
gaagatatcg
gggacaaaag
agcgacgaac
ccacgggaag
gagagcgtga
ctgtcgaaag
ctgagctccc

<210> 9
<211> 214
<212> PRT
<213> Homo

<400> 9
Asp Ile Gln
1

Asp Arg val

val Ala Trp

sapiens

Leu val GI
5

Leu Ser

20

Trp

Cy

val Ar

Tyr Pro Th
I
70

Le

Phe Thr

Ser
85
Gly

Asn

Gly
100
val

As

Thr va

Ala Pro Se

Leu val

Ly
15
Ala Le
165
Gly

Gly
Ser Le
180

sapiens

acacgctttt
tgacccagtc
gagcgtccca
cgaggctcct
gatcgcgcag
ctgattacta
tggagattaa
aattgaagtc
ccaaagtaca
cagaacagga
cggactatga
ccgtaactaa

sapiens

u Ser Gly

s Ala Ala

Ala
40
Gly

g Gln

r Ash
55
e Ser Ala

u Arg Ala

p Gly Phe

1 Ser Ser

120

r Ser Lys
135

s Asp Tyr

0

u Thr Ser

u Tyr Ser

gctttgggtg
accgatcctt

agacgtcaac
gatctacagc
cggtactgac
ctgtcagcag
gcgcactgta
agggaccgcc
gtggaaggtg
ctcgaaggat
gaaacacaag
gtcattcaac

Gly Gly
10

Gly

Leu

Ser Phe

25
Pro

Gly Lys

Tyr Thr Arg

Thr Ser
75
Thr

Asp
Glu Asp
90
Tyr Ala Met
105
Ala

Ser Thr

Ser Thr Ser
Glu
155

His

Phe Pro

val
170

Gly

ttgttgttgt
ctctcggcga
acagctgtcg
gcatcatttc
ttcaccctca
cactatacaa
gcagccccct
tcggtggtat
gataatgcgc
tcgacgtact
gtctacgcgt
cggggtgaat

Met Thr Gln Ser Pro Ile Leu Leu
5

10

Thr Ile Thr Cys Arg Ala Ser Gln

20

25

Tyr Gln Gln Arg Thr Asn Gly Ser

Page

val
Asnh
Gly
Tyr
60

Lys
Ala
Asp
Lys
Gly
140
Pro

Thr

Gln
Ile
Leu
45

Ala
Asn
val
Tyr
Gly
125
Gly
val

Phe

Pro
Lys
Glu
Asp
Thr
Tyr
Trp
110
Pro
Thr
Thr

Pro

gggtccccgg
gcgtggggga
cgtggtatca
tctattcggg
cgatttcctc
cacctcccac
cggtctttat
gcctgcttaa
tccagagegg
cactcagctc
gcgaggtgac
gctaa

Gly
15

Asp
Trp
Ser
Ala
Tyr
95

Gly
Ser
Ala
val

Ala
175

Gly
Thr
val
val
Tyr
80

Cys
Gln
val
Ala
Ser

160
val

ttcgacgggg
tagagtaacg
gcagcggaca
agtcccctcc
ccttcaaccg
tttcggagca
cttccctect
caacttttac
aaactcccaa
aacgctgacc
ccatcagggc

Ser Ala Ser val Gly
15

Asp val Asn Thr Ala

30

Pro Arg Leu Leu Ile

4

60

120
180
240
300
360
420
480
540
600
660
705



Tyr
Ser
65

Glu
Thr
Pro
Thr
Lys
145
Glu
Ser
Ala

Phe

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

<400>

Asp
1
Asp
val
Tyr
Ser
65
Glu
Thr
Pro
Thr
Lys
145
Glu
Ser
Ala

Phe

Ser
50

Arg
Asp
Phe
Ser
Ala
130
val
Ser
Thr
Cys

Asn
210

Ile
Arg
Ala
Ser
50

Arg
Asp
Phe
Ser
Ala
130
val
Ser
Thr
Cys

Asn
210

35
Ala

Ser
Ile
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

10
214
PRT
Homo sapiens

10

Gln
val
Trp
35

Ala
Ser
Phe
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

<210> 11
<211> 1440
<212> DNA

Ser
Gly
Ala
Ala
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Met
Thr
20

Tyr
Ser
Gly
Ala
Gln
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Phe
Thr
Asp
Gly
Ile
val
Lys
Glu
165
Leu

Thr

Glu

Thr
5
Ile
Gln
Phe
Thr
Thr
85
Gly
Ile
val
Lys
Glu
165
Leu
Thr

Glu

Leu
Asp
70

Tyr
Thr
Phe
Cys
val
150
Gln
Ser
His

Cys

Gln
Thr
Gln
Leu
Asp
70

Tyr
Thr
Phe
Cys
val
150
Gln
Ser
His

Cys

Tyr
55

Phe
Tyr
Lys
Pro
Leu
135
Asp
Asp
Lys

Gln

Ser
Cys
Lys
Tyr
55

Phe
Tyr
Lys
Pro
Leu
135
Asp
Asp
Lys
Gln

40
Ser

Thr
Cys
val
Pro
120
Leu
Ash
Ser

Ala

Gly
200

Pro
Arg
Pro
40

Ser
Thr
Cys
val
Pro
120
Leu
Asnh
Ser
Ala

Gly
200

Gly
Leu
Gln
Glu
105
Ser
Asn
Ala
Lys
Asp

185
Leu

Ser
Ala
25

Gly
Gly
Leu
Gln
Glu
105
Ser
Asnh
Ala
Lys
ASp

185
Leu

val
Thr
Gln
90

Ile
Asp
Asnh
Leu
Asp
170
Tyr

Ser

Ser
10

Ser
Lys
val
Thr
Gln
90

Ile
Asp
ASnh
Leu
Asp
170
Tyr

Ser

Pro
Ile
75

His
Lys
Glu
Phe
Gln
155
Ser
Glu

Ser

Leu
Gln
Ala
Pro
Ile
75

His
Lys
Glu
Phe
Gln
155
Ser
Glu

Ser

Ser
60

Ser
Tyr
Arg
Gln
Tyr
140
Ser
Thr
Lys

Pro

Ser
Asp
Pro
Ser
60

Ser
Tyr
Arg
Gln
Tyr
140
Ser
Thr
Lys

Pro

Page 5

45
Arg

Ser
Thr
Thr
Leu
125
Pro
Gly
Tyr
His

val
205

Ala
val
Lys
45

Arg
Ser
Thr
Thr
Leu
125
Pro
Gly
Tyr
His

val
205

Phe
Leu
Thr
val
110
Lys
Arg
Asn
Ser
Lys

190
Thr

Ser
Ash
30

Leu
Phe
Leu
Thr
val
110
Lys
Arg
Ash
Ser
Lys

190
Thr

Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

val
15

Thr
Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

Gly
Pro
80

Pro
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser

Gly

Ala

Gly
Pro
80

Pro
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser



<213> Homo

<400> 11

tcactatagg
gcggtagtaa
cagccgggtg
tatatccact
cctacgaatg
gatacgtcca
gtctactact
gggacgcttg
ccctcatcga
ttccccgagc
tttcccgecg
tcctcgtcac
aaggtcgata
ccagcgccgg
accctgatga
gacccggagg
aaacctcggg
caccaggatt
gcccccatcg
accctcccac
aagggcttct
aactacaaga
cttacagtcg
gaggccttgc

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

<400> 12
Ser Leu

1
Phe

12
477
PRT

Gly

Leu Met

Glu Gly
35
Ala

Ser

Ala
50
Gln

Cys
Arg Ala
65
Thr

Asn Gly

ITe Ser Ala
Ala
115

Phe

Leu Arg
Gly
130
Ser

Asp

val
145
Ser

Ser

Ser Lys

Lys Asp Tyr

Thr Ser
195

Ser

Leu

Leu Tyr

210
Gln

Thr Thr

sapiens

ggaagcttgc
ccggagttaa
ggtcgttgeg
gggtgaggca
gttatactcg
aaaacactgc
gtagccggtg
taacggtcag
aatcaacgtc
ccgtgacagt
tgctccaatc
tcggaacgca
agaaggtcga
agctgttggg
ttagccgcac
taaagttcaa
aagagcagta
ggctcaatgg
aaaagacaat
cctcgecgega
atccgagcga
ctacaccgcc
acaaatcgag
ataatcacta

sapiens

Leu Al
5

val

Lys

Ala
20
Gly

Va

Gly Le

Ser Gly Ph

Pro Gly Ly
70

Thr Ar

85
Thr

Tyr
Asp Se
100
Glu

Asp Th

Tyr Ala Me
Th
15

Se

Ala Ser

Thr
165
Pro

Ser

Phe G1

180

Gly val Hi

Leu Ser Se

Tyr Ile Cy

cgccaccatg
ctccgaggtc
actgtcgtgc
agcgcccgga
atatgcggac
atacctccag
gggtggggac
ctcggctagc
cggtgggacg
ctcgtggaac
atccggactg
aacttacatt
gccaaagtcg
agggccttca
acccgaggtg
ctggtacgtg
caatagcacg
aaaggagtac
ttccaaagct
tgaactgacc
cattgcagta
tgtccttgat
gtggcagcag
tacacagaag

a Ala Thr

1 Thr Gly
Gln
40

Ile

u val

e Asn

s Gly Leu

g Tyr Ala

r Lys Asn
val
120

Tyr

r Ala

t Asp

135
r Lys Gly
0
r

Gly Gly

u Pro val
Phe
200

val

s Thr

val
215
Asn

r

S val

aaatgctcgt
cagctcgtcg
gcagcgtcgg
aaggggctcg
tccgtgaaag
atgaatagcc
gggttctatg
acaaagggac
gcggcattgg
tcgggtgecc
tattcccttt
tgcaatgtca
tgtgataaga
gtgttcctct
acgtgtgtcg
gatggagtcg
tacagagtag
aagtgtaaag
aaagggcaac
aagaaccagg
gaatgggaaa
tcggatggtt
dggaaatgtgt
tcgttgtcac

Met Lys
10

Asn

Cys

val
25
Pro

Ser

Gly Gly

Lys Asp Thr
val
75

val

Glu Trp

Ser
90
Ala

Asp

Thr
105
Tyr

Tyr

Tyr Cys

Trp Gly Gln
val
155

Ala

Pro Ser

Ala
170
val

Thr

Thr
185
Pro

Ser

Ala val

Thr val Pro

Asn His Lys

Page

gggtgatctt
aatccggtgg
ggtttaacat
aatgggtagc
gaagattcac
ttcgggcgga
cgatggacta
ctagcgtgtt
ggtgtcttgt
ttacaagcgg
catccgtcgt
accacaaacc
cccacacatg
tcccgeccaa
tcgtcgatgt
aagtgcacaa
tcagcgtgcet
tgtcgaataa
cccgcgagcec
tgtcattgac
gcaacggaca
ccttctttct
tttcgtgcag
tgtcgccggg

Ser Trp val
Gln
30

Arg

Glu val
Leu
45
Ile

Ser

Tyr His

Ala Arg

Lys Gly Arg

Gln Met
110
Trp

Leu
Ser Arg
125
Gly Thr
140
Phe

Leu

Pro Leu

Leu Gly Cys
Ser
190

Ser

Trp Asnh

Gln
205
Ser

Leu
Ser Ser
220
Pro
6

Ser Asn

tttccttatg
cggcttggtg
caaagacacc
cagaatctac
catcagcgca

ggacacggcg
ctggggacag
tcccttgget
caaggactat
cgtacatacg
gactgtgccg
gtcaaataca
ccctececctgt
acccaaggac
ctcacatgag
cgcaaaaaca
caccgtgctg
ggcgctgect
gcaagtatac
gtgtctcgtc
gccggaaaac
ttactcaaaa
cgtgatgcac
aaagtaatga

ITe Phe
15
Leu val

Leu Ser

Trp val
Pro
80
Thr

Tyr

Phe
95
Asn Ser

Gly Gly

val Thr

Ala Pro
160
Leu val
175
Gly Ala

Ser Gly

Leu Gly

Thr Lys

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440



225

val Asp Lys

Pro Pro Cys

Phe Pro
275

Cys

Pro

Thr
290
Asn

val

Phe
305
Pro

Trp

Arg Glu

Thr val Leu

val Asn
355
Gly

Ser
Ala Lys
370
Arg Asp Glu
385
Gly

Phe Tyr

Pro Glu Asn
Phe
435

Asn

Ser Phe

Gln Gly
450
Tyr

His Thr

465

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

<400> 13

ataggggaag
gtgggtcccc
gagcgtgggg
cgcgtggtat
tctctattcg
cacgatttcc
aacacctccc
ctcggtcttt
atgcctgctt
gctccagagc
ctcactcagc
gtgcgaggtg
atgctaatga

<210> 14

<211> 240
<212> PRT
<213> Homo

<400> 14

13
730
DNA

Gly Lys Leu Ala Ala Thr Met Glu Thr
1

230

val
245
Ala

Lys

Pro
260
Lys Pro

val val

Tyr val

Glu
Pro
Lys
val

Asp

Pro Lys

Glu Leu

Thr
280
val

Asp

Asp
295

Gly val

310

Gln
325
Gln

Glu

His
340
Lys Ala

Gln Pro

Leu Thr

Tyr
Asp
Leu
Arg

Lys

Asn Ser

Trp Leu

Ala
360
Pro

Pro

Glu
375

Asn Gln

390

Ser
405
Tyr

Pro

Asn
420
Leu Tyr

val Phe

Gln Lys

Asp
Lys
Ser
Ser

Ser

ITe Ala

Thr Thr

Leu
440
Ser

Lys

Cys
455

Leu Ser

470

sapiens

cttgccgeca
ggttcgaccg
gatagagtaa
cagcagaagc
ggagtcccct
tcccttcaac
actttcggac
atcttccctc
aacaactttt
ggaaactccc
tcaacgctga
acccatcagg

sapiens

ccatggagac
gtgatattca
cgatcacgtg
caggaaaagc
cccgattttc
cggaagattt
aggggacaaa
ctagcgacga
acccacggga
aagagagcgt
ccctgtcgaa
gcctgagctc

235

Ser Cys Asp

250
Leu Gly Gly
265
Leu

Met Ile

Ser His Glu
His
315
Arg

Glu val

Thr Tyr
330
Asn Gly
345

Pro

Lys

Ile Glu

Gln val Tyr

val Leu
395

Trp

Ser

Glu
410
Pro

val
Pro val
425
Thr

val Asp

val Met

Pro
475

Leu Ser

agacacgctt
gatgacccag
tagagcgtcc
gccgaagctc
cggatcgcgc
tgctacttac
agtggagatt
acaattgaag
agccaaagta
gacagaacag
agcggactat
ccccgtaact

Asp Thr
10

5
Leu Leu Leu Trp val Pro Gly Ser Thr Gly Asp

20

25

Ser Pro Ser Ser Leu Ser Ala Ser val Gly Asp

Page

Lys Thr His
val
270

Thr

Pro Ser

Ser Arg

285

Asp Pro Glu

300
Asn

Ala Lys

val val Ser

Glu Tyr Lys
350
Thr 1le
365

Leu

Lys

Thr
380
Thr

Pro

Cys Leu

Glu Ser Asn
Ser
430

Arg

Leu Asp
Ser
445
Ala

Lys

Glu
460
Gly

Leu

Lys

ttgctttggy
tcaccgtcat
caagacgtca
ctgatctaca
agcggtactg
tactgtcagc
aagcggaccg
tcagggaccg
cagtggaagg
gactcgaagg
gagaaacaca
aagtcattca

Leu Leu Leu

ITe GIn Met

30
Arg val Thr
7

240
Thr Cys
255
Phe Leu

Pro Glu

val Lys

Thr Lys
320
val Leu
335
Cys Lys

Ser Lys

Pro Ser

val Lys
400
Gly Gln
415
Asp Gly

Trp Gln

Asn

tgttgttgtt
cccttteggce
acacagctgt
gcgcatcatt
acttcaccct
agcactatac
tagcagcccc
cctcggtggt
tggataatgc
attcgacgta
aggtctacgc

accggggtga

Trp val
15
Thr Gln

ITe Thr

60

120
180
240
300
360
420
480
540
600
660
720
730



Cys Ar
50

Lys Pr

65

Tyr Se

Phe Th
Tyr Cy

Lys va
13
Pro Pr
145
Leu Le

Asp As
Asp Se

Lys Al
21

Gln GI

225

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

<220>
<223>

<220>
<221>

35
g Ala Ser GIn Asp

o Gly Lys Ala Pro
70
r Gly val Pro Ser

r Leu Thr Ile Ser
100
s GIn GIn His Tyr
115
1 Glu ITe Lys Arg
0
o0 Ser Asp Glu Gln
150
u Asn Ash Phe Tyr
165
n Ala Leu GIn Ser
180
r Lys Asp Ser Thr
195
a Asp Tyr Glu Lys
0
y Leu Ser Ser Pro
230

15
12
PRT

val
55

Lys
Arg
Ser
Thr
Thr
135
Leu
Pro
Gly
Tyr
His
215
val

Artificial Sequence

40
Asn

Leu
Phe
Leu
Thr
120
val
Lys
Arg
Asnh
Ser
200
Lys

Thr

synthetically constructed

VARIANT

<222> 2

<223>
<400>
1
<210>
<211>
<212>
<213>

<220>
<223>

<400>

Xaa =D-glutamine

15

16
12
PRT

Artificial Sequence

Cys Xaa Phe Asp Leu Ser Thr Arg
5

synthetically constructed

16

C{s Gln Tyr Asp Leu Ser Thr Arg
5

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

<220>

17
12
PRT

Artificial Sequence

Thr
Leu
Ser
Gln
105
Pro
Ala
Ser
Glu
Ser
185
Leu
val

Lys

Ala

Gly
90

Pro
Pro
Ala
Gly
Ala
170
Gln
Ser
Tyr

Ser

peptide

Arg

Leu

peptide

Arg

Leu

val Ala
60

Tyr Ser

75

Ser Arg

Glu Asp
Thr Phe
Pro Ser
140
Thr Ala
155
Lys val
Glu Ser
Ser Thr
Ala Cys
220

Phe Asn
235

Lys Cys

Lys Cys

Page 8

45
Trp

Ala
Ser
Phe
Gly
125
val
Ser
Gln
val
Leu
205
Glu

Arg

Tyr
Ser
Gly
Ala
110
Gln
Phe
val
Trp
Thr
190
Thr
val

Gly

Gln
Phe
Thr
95

Thr
Gly
Ile
val
Lys
175
Glu
Leu
Thr

Glu

Gln
Leu
80

Asp
Tyr
Thr
Phe
Cys
160
val
Gln
Ser
His

Cys
240



<223>

<220>
<221>

synthetically constructed peptide

VARIANT

<222> 3

<223>
<400>

Xaa = beta-beta'-di-phenyl-Ala
17

Cys Gln Xaa Asp Leu Ser Thr Arg Arg Leu
1 10

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

5

18

12

PRT

Artificial Sequence

synthetically constructed peptide

VARIANT
5
Xaa = beta-beta'-di-phenyl-Ala

18

Cys Gln Phe Asp Xaa Ser Thr Arg Arg Leu
1 10

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

<220>
<223>

<220>
<221>

5

19

12

PRT

Artificial Sequence

synthetically constructed peptide

VARIANT

<222> 9

<223>
<400>

Xaa = citrulline

19

Cys GIn Phe Asp Phe Ser Thr Arg Xaa Leu
1 10

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

<220>
<223>

<400>

5

20

12

PRT

Artificial Sequence

synthetically constructed peptide
20

Lys Cys

Lys Cys

Lys Cys

Cys GIn Phe Asp Phe Ser Thr Arg Arg Leu Lys Cys
1 10

<210>
<211>
<212>

5

21
12
PRT

Page 9



<213> Artificial Sequence

<220> )
<223> synthetically constructed peptide

<400> 21
Cys GIn Phe Asp Glu Ser Thr Arg Arg igu Lys Cys
1 5

<210> 22

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetically constructed peptide

<400> 22
Cys GIn Phe Asp Tyr Ser Thr Arg Arg Leu Lys Cys
1 5 10

<210> 23

<211> 12

<212> PRT

<213> Artificial Sequence

<220> )
<223> synthetically constructed peptide

<400> 23
Cys GIn Phe Asp Leu Ser Thr Arg Arg ggn Lys Cys
1

5
<210> 24
<211> 12
<212> PRT
<213> Artificial Sequence
<220>

<223> synthetically constructed peptide

<400> 24
Cys GIn Phe Asp Leu Ser Thr Arg Gln Leu Lys Cys
1

5 10
<210> 25
<211> 12
<212> PRT
<213> Artificial Sequence
<220>

<223> synthetically constructed peptide

<400> 25
Cys GIn Tyr Asn Leu Ser Thr Ala Arg igu Lys Cys
1 5

<210> 26
<211> 12
Page 10



<212>
<213>

<220>
<223>

PRT_ L
Artificial Sequence

synthetically constructed

<400> 26

Cys GIn Ala Asp Leu Ser Thr Arg
1 5

<210> 27

<211> 12

<212> PRT

<213> Artificial Sequence

<220>

<223> synthetically constructed

<400> 27

Cys Gln Phe Asp Ala Ser Thr Arg
1 5

<210> 28

<211> 12

<212> PRT

<213> Artificial Sequence

<220>

<223> synthetically constructed

<400>

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

<220>
<223>

<400>

28
Cys Gln Phe Asp Leu Ser Thr Ala
1 5
29
12
PRT

Artificial Sequence

synthetically constructed

29

Cys GIn Phe Asp Leu Ser Thr Arg
1 5

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

<220>
<223>

<400>

30

12

PRT

Artificial Sequence

synthetically constructed

30

Cys GIn Phe Asp Leu Ser Thr Arg
1 5

<210>

31

peptide

Arg Leu Lys Cys
10

peptide

Arg Leu Lys Cys
10

peptide

Arg Leu Lys Cys
10

peptide

Arg Ala Lys Cys
10

peptide

Arg Glu Lys Cys
10

Page 11



<211> 17
<212> PRT
<213> Artificial Sequence

<220> )
<223> synthetically constructed peptide

<220>

<221> VARIANT

<222> 1

<223> Xaa = N-acetylcysteine

<400> 31

Xaa Gln Phe Asp Leu Ser Thr Arg Arg Leu Arg Cys Gly Gly Gly Ser
1 5 10 15

Lys

<210> 32

<211> 12

<212> PRT

<213> Artificial Sequence

<220> )
<223> synthetically constructed peptide

<400> 32
Gly GIn Phe Asp Leu Ser Thr Arg Arg igu Lys Gly
1 5

<210> 33

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetically constructed peptide

<400> 33
Gly GIn His Asp Leu Ser Thr Arg Arg Leu Lys Gly
1 5 10

<210> 34

<211> 12

<212> PRT

<213> Artificial Sequence

<220> )
<223> synthetically constructed peptide

<400> 34
Gly GIn Ash Asp Leu Ser Thr Arg Arg igu Lys Gly
1 5

<210> 35

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
Page 12



<223>
<400>

synthetically constructed peptide
35

Gly Gln Gln Asp Leu Ser Thr Arg Arg Leu
1 10

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

<220>
<223>

<220>
<221>

5

36

12

PRT

Artificial Sequence

synthetically constructed peptide

VARIANT

<222> 3

<223>
<400>

Xaa = 2-bromo-L-phenylalanine

36

Gly Gln Xaa Asp Leu Ser Thr Arg Arg Leu
1 10

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

<220>
<223>

<220>
<221>

5

37

12

PRT

Artificial Sequence

synthetically constructed peptide

VARIANT

<222> 3

<223>
<400>

Xaa = 3-bromo-L-phenylalanine

37

Gly Gln Xaa Asp Leu Ser Thr Arg Arg Leu
1 10

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

<220>
<223>

<220>
<221>

5

38

12

PRT

Artificial Sequence

synthetically constructed peptide

VARIANT

<222> 3

<223>
<400>

Xaa = 4-bromo-L-phenylalanine

38

Lys Gly

Lys Gly

Lys Gly

Gly GIn Xaa Asp Leu Ser Thr Arg Arg Leu Lys Gly
1 10

<210>
<211>
<212>

5

39
12
PRT
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<213>

<220>
<223>

<220>
<221>
<222>
<223>

<400>

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

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

<220>
<223>

<220>
<221>
<222>

Artificial Sequence
synthetically constructed peptide
VARIANT
9
Xaa = citrulline
39
Gly GIn Phe Asp Leu Ser Thr Arg Xaa Leu
1 5 10
40
12
PRT
Artificial Sequence
synthetically constructed peptide
VARIANT
8, 9
Xaa = citrulline
40
Gly GIn Phe Asp Leu Ser Thr Xaa Xaa Leu
1 5 10
41
12
PRT
Artificial Sequence
synthetically constructed peptide
VARIANT
8
Xaa = citrulline
41
Gly GIn Phe Asp Leu Ser Thr Xaa Arg Leu
1 5 10
42
11
PRT
Artificial Sequence
synthetically constructed peptide
VARIANT
11
Xaa = 7-aminoheptanoic acid

<223>

Lys Gly

Lys Gly

Lys Gly
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<400> 42
Gln Phe Asp Leu Ser Thr Arg Arg Leu Lys Xaa
1 5 10

<210> 43

<211> 12

<212> PRT

<213> Artificial Sequence

<220> )
<223> synthetically constructed peptide

<220>

<221> VARIANT

<222> 1, 12

<223> Xaa = beta-alanine

<400> 43
Xaa Gln Phe Asp Leu Ser Thr Arg Arg Leu Lys Xaa
1 5 10

<210> 44

<211> 12

<212> PRT

<213> Artificial Sequence

<220> )
<223> synthetically constructed peptide

<220>

<221> VARIANT

<222> 1

<223> Xaa = diaminopropionic acid

<220>

<221> VARIANT

<222> 12

<223> Xaa = iso-aspartic acid

<400> 44
Xaa Gln Phe Asp Leu Ser Thr Arg Arg igu Lys Xaa
1 5

<210> 45

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetically constructed peptide

<220>

<221> VARIANT

<222> 1

<223> Xaa = beta-alanine

<220>

<221> VARIANT

<222> 12

<223> Xaa = iso-aspartic acid

Page 15



<400>
1

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

<220>
<223>

<220>
<221>

45
5

46

12

PRT

Artificial Sequence

synthetically constructed

VARIANT

<222> 1
Xaa = diaminoproprionic acid

<223>

<220>
<221>
<222>
<223>

<400>
1
<210>
<211>
<212>
<213>

<220>
<223>

<400>
1
<210>
<211>
<212>
<213>

<220>
<223>

<400>

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

<220>
<223>

<220>

VARIANT
12 )
Xaa = beta-alanine

46

Xaa Gln Phe Asp Leu Ser Thr Arg
5

47

9

PRT

Artificial Sequence

synthetically constructed

47

Phe Asp Leu Ser Thr Arg Arg Leu
5

48

12

PRT

Artificial Sequence

synthetically constructed

48
Cys GIn Phe Asp Leu Ser Thr Arg
1 5
49
11
PRT
Artificial Sequence
synthetically constructed
VARIANT

<221>

Xaa Gln Phe Asp Leu Ser Thr Arg Arg Leu Lys Xaa
10

peptide

Arg Leu Lys Xaa
10

peptide

Lys

peptide

Arg Leu Lys Cys
10

peptide

Page 16



<222> 11
<223> Xaa = 7-aminoheptanoic acid

<400> 49
Gln Tyr Asp Leu Ser Thr Arg Arg Leu Lys Xaa
1 5 10

<210> 50

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetically constructed peptide

<220>

<221> VARIANT

<222> 1

<223> Xaa = beta-Azidoalanine

<220>

<221> VARIANT

<222> 12

<223> Xaa = propargylglycine

<400> 50
Xaa Gln Phe Asp Leu Ser Thr Arg Arg Leu Lys Xaa
1 5 10

<210> 51

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetically constructed peptide

<220>

<221> VARIANT

<222> 2

<223> Xaa = beta-beta'-di-phenyl-Ala

<220>

<221> VARIANT

<222> 11

<223> Xaa = 7-aminoheptanoic acid

<400> 51
Gln Xaa Asp Leu Ser Thr Arg Arg Leu Lys Xaa
1 5 10

<210> 52

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetically constructed peptide

<220>
<221> VARIANT
Page 17



<222>
<223>

<220>
<221>
<222>
<223>

<400>

1

Xaa = D-glutamine

VARTIANT

11

Xaa = 7-aminoheptanoic acid
52

Xaa Phe Asp Leu Ser Thr Arg Arg Leu Lys Xaa
1 5 10

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

53

11

PRT

Artificial Sequence
synthetically constructed peptide
VARIANT

2, 4

Xaa = beta-beta'-di-phenyl-Ala
VARIANT

11

Xaa = 7-aminoheptanoic acid

53

Gln Xaa Asp Xaa Ser Thr Arg Arg Leu Lys Xaa
1 5 10

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

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

54

11

PRT

Artificial Sequence

synthetically constructed peptide

VARIANT
7
Xaa = n-butyl-arginine

VARIANT
11 - - -
Xaa = 7-aminoheptanoic acid

54

Gln Phe Asp Leu Ser Thr Xaa Arg Leu Lys Xaa

1

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

5 10

55

12

PRT

Artificial Sequence

Page 18



<220>

<223> synthetically constructed peptide

<400> 55

Ser GIn Phe Asp Leu Ser Thr Arg Arg Leu Lys Ser
1 5 10

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

<220>
<223>

56
594
DNA

fusio

<400> 56

catcatcatc
tcggactcag
actcacatca
accactcctt
tccttaagat
gacatggagg
tttgatctga
gtcaacctga
gaagctacgg
acggcagacc

<210> 57

<211> 197
<212> PRT
<213>

<220>
<223>

n

atcatcacag
aagtcaatca
atttaaaggt
taagaaggct
tcttgtacga
ataacgatat
gcacccgcecg
ttttcgcaga
cggaagcata

tggaagacgg

Artificial Sequence

cagcggcectg
agaagctaag
gtccgatgga
gatggaagcg
cggtattaga
tattgaggct
tctgaaatgc
cggcaaaatc
tcgttacgcg
cggcaatcac

Artificial Sequence

synthetically constructed

His6-SMT3-peptide-Protein

<400> 57
His His His
1
Met Ala Ser
val Pro
35
Ser

Lys

Gly
50
Arg

Asp
Arg Leu
65
Ser

Leu Arg

Pro Glu Asp
Ile
115

Gly

Glu Gln

Lys Cys
130
Phe Ala
145

Glu

Asp

Ala Thr

Asn Gly Glu

Ile Lys Phe

His His Hi

5
Met Ser
20

Glu

As

val Ly

Ser Glu 11

Al
70
Ty

Me

Met Glu

Phe Leu
85
Leu Asp
100
Gly

Gly Se

Gly Gly Gl
IT
15

Al

Gly Lys
Glu
165
Thr

Ala
Tyr Al
180

Ala Gly

S Ser Ser

Ser Glu

p
Glu
40

Phe

s Pro
Phe
55

Phe

e

a Ala

r Asp Gly

t Glu Asp
Gln
120

Glu

r Cys
Ser
135
Gln

y

e Thr

0

a Tyr Arg

a Asp Leu

gtgccgcgeg
ccagaggtca
tcttcagaga
ttcgctaaaa
attcaagctg
cacagagaac
ggtggcggtg
cagacggctg
gccctgctgg
atgaacatca

L fusion

Gly Leu val

10

val Asn Gln

25
Thr His

Lys ITe Lys

Lys Arg Gln

Ile Arg Ile

90
Asn Asp
105
Phe

Asp Leu

val Thr 1Ile
Phe
155

Ala

Ala Glu

Ala
170
Asp

Tyr

Glu
185

Gly

synthetically constructed SMT3-peptide-Protein L

gcagccatat
agccagaagt
tcttcttcaa
gacagggtaa
atcagacccc
agattggtgg
gatccgaagt
aatttaaagg
cgaaagtgaa
aattcgctgg

Pro Arg Gly

Glu Ala Lys
30
Leu Lys
45

Thr

Asn

Lys Thr

Gly Lys Glu

Gln Ala Asp
Ala
110

Arg

Ile Glu

Thr
125
val

Ser

Lys Asn

140
Lys

Gly Thr

Leu Leu Ala

His
190

Gly Asn

Page 19

ggctagcatg
caagcctgag
gatcaaaaag
dggaaatggac
tgaagatttg
atcctgccag
taccatcaaa
cacgttcgaa
cggcgaatac
ctaa

Ser
15
Pro Glu

val Ser

Pro Leu

Met Asp

Gln Thr
95
His Arg

Arg Leu

Leu Ile

Glu
160
val

Phe

Lys
175

Met Asn

60

120
180
240
300
360
420
480
540
594



195

<210> 58
<211> 80
<212> PRT
<213> Artificial Sequence
<220>
<223> synthetically constructed peptide-Protein L fusion
<400> 58
Sir Cys GIn Phe Asp Leu Ser Thr Arg ?69 Leu Lys Cys Gly g1y Gly
5 5
Gly Ser Glu val Thr ITe Lys val Asn Leu I1e Phe Ala Asp Gly Lys
20 25 30
Ile GIn Thr Ala Glu Phe Lys Gly Thr Phe Glu Glu Ala Thr Ala Glu
35 40 45
Ala Tyr Arg Tyr Ala Ala Leu Leu Ala Lys val Asn Gly Glu Tyr Thr
50 55 60
Ala Asp Leu Glu Asp Gly Gly Asn His Met Asn Ile Lys Phe Ala Gly
65 70 75 80
<210> 59
<211> 80
<212> PRT
<213> Artificial Sequence
<220>

<223> synthetically constructed peptide-Protein L fusion

<400> 59

Ser Cys Gln Phe Asp Leu Ser Thr Arg Arg Leu Arg Cys Gly Gly Gly
1 5 10 15
Gly Ser Glu val Thr ITe Arg val Asn Leu ITe Phe Ala Asp Gly Asn
20 25 30
Ile GIn Thr Ala Glu Phe Arg Gly Thr Phe Glu Glu Ala Thr Ala Glu
35 40 45
Ala Tyr Arg Tyr Ala Ala Leu Leu Ala Arg val Asn Gly Glu Tyr Thr
50 55 60
Ala Asp Leu Glu Asp Gly Gly Asn His Met Asn Ile Lys Phe Ala Gly
65 70 75 80
<210> 60
<211> 726
<212> DNA
<213> Artificial Sequence
<220>
<223> synthetic light chain
<400> 60

aagcttgccg ccaccatgga gacagacacg cttttgcttt gggtgttgtt gttgtgggtc 60
cccggttcga ccggtaccgg tgacatcttg ttgacgcagt cccccgtcat tctgagcgtg 120
tcccccggag agcgggtatc gttttcctgc cgagcctcgec aagatatcaa cactgcgatt 180
gcatggtatc aacagcgcac aaacgggtcg ccgagactgc tcatctactc agcctcgttc 240
ctttatagcg gtgtgccttc gaggttctcg ggatcacggt caggaacgga ttttacactc 300
agcatcaatt ccgtggaatc agaggacatt gcggactact attgtcagca gcactacacc 360
acaccaccga ccttcggcgc tgggacgaaa gtcgaaatca agcggaccgt agcagccccc 420
tcggtcttta tcttccctcc tagcgacgaa caattgaagt cagggaccgc ctcggtggta 480
tgcctgctta acaactttta cccacgggaa gccaaagtac agtggaaggt ggataatgcg 540
ctccagagcg gaaactccca agagagcgtg acagaacagg actcgaagga ttcgacgtac 600
Page 20



tcactcagct caacgctgac cctgtcgaaa gcggactatg agaaacacaa ggtctacgcg 660
tgcgaggtga cccatcaggg cctgagctcc cccgtaacta agtcattcaa ccggggtgaa 720
726

tgctaa
<210> 61
<211> 241
<212> PRT
<213> Artificial Sequence
<220>
<223> synthetic light chain
<400> 61
Lys Leu Ala Ala Thr Met Glu Thr
1 5
Leu Leu Trp val Pro Gly Ser Thr
20
Gln Ser Pro val Ile Leu Ser Vval
35 40
Ser Cys Arg Ala Ser Gln Asp Ile
50 55
Gln Arg Thr Asn Gly Ser Pro Arg
65 70
Leu Tyr Ser Gly val Pro Ser Arg
85
Asp Phe Thr Leu Ser Ile Asn Ser
100
Tyr Tyr Cys Gln Gln His Tyr Thr
115 120
Thr Lys val Glu Ile Lys Arg Thr
130 135
Phe Pro Pro Ser Asp Glu Gln Leu
145 150
Cys Leu Leu Ash Ash Phe Tyr Pro
165
val Asp Asn Ala Leu Gln Ser Gly
180
Gln Asp Ser Lys Asp Ser Thr Tyr
195 200
Ser Lys Ala Asp Tyr Glu Lys His
210 215
His Gln Gly Leu Ser Ser Pro val
225 230
Cys
<210> 62
<211> 1425
<212> DNA
<213> Artificial Sequence
<220>
<223> synthetic heavy chain
<400> 62
aagcttgccg ccaccatgaa atgctcgtgg
ggagttaact cccaagtaca gcttaagcag
tcgttgtcaa tcacatgcac ggtgtcggga
gtccgacaat cccctggtaa agggctggag
tacaccaggt ataacacgcc ctttacatcg
aatcaggtgt tcttcaagat gaatagcctc
gcccgcetggg gaggggatgg cttttatgceg
acagtaagct ccgctagcac aaagggacct

Thr
10
Thr

Asp Leu
Gly
25

Ser

Gly

Pro Gly

Asn Thr Ala
Ile
75

Gly

Leu Leu

Phe Ser

val Glu
105
Thr

Ser

Pro Pro

val Ala Ala
Gly
155
Ala

Lys Ser
Glu
170
Ser

Arg

Asnh Gln

185

Ser Leu Ser

Lys val Tyr

Thr Ser

235

Lys

gtgatctttt
tcgggtccgg
ttcaacatta
tggctcggtc
agactttcaa
cagtcaaatg
atggactatt
agcgtgtttc

Leu Leu Trp

Asp Ile Leu

Glu Arg val

ITe Ala
60
Tyr

Trp

Ser Ala

Ser Arg Ser
Ile
110

Gly

Glu Asp

Thr Phe
125
Pro Ser val
140
Thr

Ala Ser

Lys val Gln
val
190

Leu

Glu Ser

Thr
205
Cys

Ser
Ala Glu
220
Phe

Asn Arg

tccttatggc
ggctggtgca
aagacaccta
ggatctaccc
ttaacgcgga
acactgcaat

gggggcaggg
ccttggctcc
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val
15
Leu

Leu
Thr
Ser Phe
Tyr Gln
Phe

80
Thr

Ser
Gly
Ala Asp
Ala Gly
Phe Ile
val

160
Lys

val

Trp
175
Thr Glu

Thr Leu

val Thr

Glu
240

Gly

ggtagtaacc
gccatcgcag
tatccactgg
cacgaacgga
taatagcaag
ctactactgt
aactttggtc
ctcatcgaaa

60
120
180
240
300
360
420
480



tcaacgtccg
gtgacagtct
ctccaatcat
ggaacgcaaa
aaggtcgagc
ctgttgggag
agccgcacac
aagttcaact
gagcagtaca
ctcaatggaa
aagacaattt
tcgcgcgatg
ccgagcgaca
acaccgcctg
aaatcgaggt
aatcactata

<210> 63

<211> 460
<212> PRT
<213>

<220>
<223> synth

<400> 63
L{s Leu Ala
Ala val val
Leu
35
Phe

Pro Gly
Gly
50
Gly

Ser

Pro
65
Tyr

Lys

Thr Arg

Asp Asn Ser
Thr
115

Met

Asn Asp

Ala
130
Ser

Tyr
Ala Thr
145
Ser

Thr Ser

Phe Pro Glu
His
195
Ser

Gly val

Ser
210
Ile

Leu

Tyr
225
Lys

Cys

val Glu

Pro Ala Pro

Lys Pro Lys

275
val val

290

val

gtgggacggc
cgtggaactc
ccggactgta
cttacatttg
caaagtcgtg
ggccttcagt
ccgaggtgac
ggtacgtgga
atagcacgta
aggagtacaa
ccaaagctaa
aactgaccaa
ttgcagtaga
tccttgattce

ggcagcaggg
cacagaagtc

etic heavy

Thr
5
Gly

Ala

Thr
20
val Gln

Asn Ile

Gly Leu

Asn
85
Asn

Tyr

Lys
100

Ala Ile

Asp Tyr

Lys Gly

Met
val
Pro
Lys
Glu
70

Thr
Gln
Tyr
Trp

Pro

ggcattgggg
gggtgccctt

ttccctttca
caatgtcaac
tgataagacc
gttcctctte
gtgtgtcgtc
tggagtcgaa
cagagtagtc
gtgtaaagtg
agggcaaccc
gaaccaggtg
atgggaaagc
ggatggttcc
aaatgtgttt
gttgtcactg

Artificial Sequence

chain

Lys Cys

Asn Ser
Gln
40
Thr

Ser

Asp
55
Trp Leu

Pro Phe

val Phe

Tyr Cys
120
Gly Gln
135

Ser val

150

Gly Gly
165
Pro val
180
Thr Phe

val val

Asn val

Thr
Thr
Pro
Thr

Asn

Ala Ala

val Ser

val
200
Pro

Ala

val
215

His Lys

230

Pro Lys
245
Glu Leu
260
Asp Thr

Asp val

Ser
Leu
Leu

Ser

Cys Asp

Gly Gly
Ile
280
Glu

Met

His
295

tgtcttgtca
acaagcggcg
tccgtcgtga
cacaaaccgt
cacacatgcc
ccgcccaaac
gtcgatgtct
gtgcacaacg
agcgtgctca
tcgaataagg
cgcgagccgc
tcattgacgt
aacggacagc
ttctttcttt
tcgtgcagceg
tcgccgggaa

Ser Trp val

Gln val Gln
25
Ser

Leu Ser

Tyr Ile His
Ile
75

Arg

Gly Arg

Thr Ser
90
Phe Lys
105

Ala

Met

Arg Trp

Gly Thr Leu

Phe Leu
155

Cys

Pro

Gly
170
Asn

Leu
Trp Ser
185
Leu

Gln Ser

Ser Ser Ser
Asn
235

His

Pro Ser

Thr
250
Ser

Lys

Pro val

265

Ser Arg Thr

Asp Pro Glu

aggactattt
tacatacgtt
ctgtgccgtc
caaatacaaa
ctccectgtec
ccaaggacac
cacatgagga
caaaaacaaa
ccgtgctgca
cgctgcctgc
aagtatacac
gtctcgtcaa
cggaaaacaa
actcaaaact
tgatgcacga
agtaa

ITe Phe Phe
Gln

30
Cys

Leu Lys
Thr
45
val

Ile

Trp
60
Tyr

Arg

Pro Thr

Leu Ser Ile
Leu
110

Asp

Asn Ser

Gly Gly

125
val Thr val
140
Ala

Pro Ser

Leu val Lys

Gly Ala Leu
190
Gly Leu
205

Gly

Ser
Leu Thr
220
Thr

Lys val

Thr Cys Pro
Phe
270

val

Phe Leu

Glu
285
Lys

Pro

val Phe

300
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ccccgagecc
tccecgecgtg
ctcgtcactc
ggtcgataag
agcgccggag
cctgatgatt
cccggaggta
acctcgggaa
ccaggattgg
ccccatcgaa
cctcccaccc
gggcttctat
ctacaagact
tacagtcgac
ggccttgcat

Leu Met
15
Ser Gly

Thr val

Gln Ser

Gly
80
Ala

Asn

Asnh
95
Gln Ser

Gly Phe

Ser Ser
Ser Lys
160
Asp Tyr
175
Thr Ser

Tyr Ser

Gln Thr

Asp Lys
240
Pro Cys
255
Pro Pro

Thr Cys

Asn Trp

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1425



Tyr
305
Glu
His
Lys
Gln
Leu
385
Pro
Asn
Leu

val

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

<400>

val
Gln
Gln
Ala
Pro
370
Thr
Ser
Tyr
Tyr

Phe
450

64
98
PRT
Homo sapiens

64

Asp
Tyr
Asp
Leu
355
Arg
Lys
Asp
Lys
Ser

435
Ser

Ala Ser Thr
1

Ser
Phe
Gly
Leu
65

Tyr

Thr

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

<400>

Thr
Pro
val
50

Ser
Thr

val

65
98
PRT
Homo sapiens

65

Ser
Glu
35

His
Ser

Cys

Ala Ser Thr
1

Ser
Phe
Gly
Leu
65

Tyr

Arg

Thr
Pro
val
50

Ser
Thr

val

Ser
Glu
35

His
Ser

Cys

Gly
Asn
Trp
340
Pro
Glu
Asn
Ile
Thr
420
Lys

Cys

Lys
Glu
20

Pro
Thr
val

Asn

Lys
Glu
20

Pro
Thr
val

Asn

val
Ser
325
Leu
Ala
Pro
Gln
Ala
405
Thr
Leu

Ser

Gly
5
Ser
val
Phe
val

val
85

Gly
5
Ser
val
Phe
val

val
85

Glu
310
Thr
Asnh
Pro
Gln
val
390
val
Pro
Thr

val

Pro
Thr
Thr
Pro
Thr

70
Asp

Pro
Thr
Thr
Pro
Thr

70
Asp

val
Tyr
Gly
Ile
val
375
Ser
Glu
Pro

val

Met
455

Ser
Ala
val
Ala
val

His

Ser
Ala
val
Ala
55

val

His

His
Arg
Lys
Glu
360
Tyr
Leu
Trp
val
Asp

440
His

val
Ala
Ser
val
Pro

Lys

val
Ala
Ser
val
Pro

Lys

Asn
val
Glu
345
Lys
Thr
Thr
Glu
Leu
425
Lys

Glu

Phe
Leu
25

Trp
Leu
Ser

Pro

Phe
Leu
25

Trp
Leu
Ser

Pro

Ala
val
330
Tyr
Thr
Leu
Cys
Ser
410
Asp
Ser

Ala

Pro
10

Gly
Asnh
Gln
Ser

Ser
90

Pro
10

Gly
Asn
Gln
Ser

Ser
90

Lys
315
Ser
Lys
Ile
Pro
Leu
395
Asn
Ser
Arg

Leu

Leu
Cys
Ser
Ser
Ash

75
Asn

Leu
Cys
Ser
Ser
Ser

75
Asn

Thr
val
Cys
Ser
Pro
380
val
Gly
Asp
Trp

His
460

Ala
Leu
Gly
Ser
60

Phe

Thr

Ala
Leu
Gly
Ser
60

Leu

Thr
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Lys
Leu
Lys
Lys
365
Ser
Lys
Gln
Gly

Gln
445

Pro
val
Ala
45

Gly
Gly

Lys

Pro
val
Ala
45

Gly
Gly

Lys

Pro
Thr
val
350
Ala
Arg
Gly
Pro
Ser

430
Gln

Cys
Lys
30

Leu
Leu
Thr

val

Cys
Lys
30

Leu
Leu
Thr

val

Arg
val
335
Ser
Lys
Asp
Phe
Glu
415
Phe

Gly

Ser
15

Asp
Thr
Tyr
Gln

Asp
95

Ser
15

Asp
Thr
Tyr
Lys

Asp
95

Glu
320
Leu
Asn
Gly
Glu
Tyr
400
Asn
Phe

Asn

Arg
Tyr
Ser
Ser
Thr

80
Lys

Arg
Tyr
Ser
Ser
Thr

80
Lys



<210> 66

<211> 98

<212> PRT

<213> Homo sapiens

<400> 66
Ala Ser Thr Lys Gly Pro
1 5
Ser Thr Ser Gly Gly Thr
20
Phe Pro Glu Pro val Thr
35
Gly val His Thr Phe Pro
50
Leu Ser Ser val val Thr
65 70
Tyr Thr Cys Asn val Asn
85
Arg val

<210> 67

<211> 98

<212> PRT

<213> Homo sapiens

<400> 67
Ala Ser Thr Lys Gly Pro
1 5
Ser Thr Ser Gly Gly Thr
20
Phe Pro Glu Pro val Thr
35
Gly val His Thr Phe Pro
50
Leu Ser Ser val val Thr
65 70
Tyr Ile Cys Asn val Asn
85
Lys val

<210> 68
<211> 238
<212> PRT

Ser
Ala
val
Ala
55

val

His

Ser
Ala
val
Ala
55

val

His

<213> Artificial Sequence

<220>

<223> synthetic light chain

<400> 68
Met Glu Thr Asp Thr Leu
1 5
Gly Ser Thr Gly Asp Ile
20

Ala Ser val Gly Asp Arg
35
val Asp ITe Phe Gly val
50
Asn Gly Ser Pro Lys Leu

Leu
Gln
val
Gly

55
Leu

val
Ala
Ser
val
Pro

Lys

val
Ala
Ser
val
Pro

Lys

Leu
Leu
Thr
40

Phe

Ile

Phe
Leu
25

Trp
Leu
Ser

Pro

Phe
Leu
25

Trp
Leu
Ser

Pro

Trp
Thr
25

Ile
Leu

Tyr

Pro Leu
10
Gly Cys

Asn Ser

Gln Ser

Ser Ser
75

Ser Asn
90

Pro Leu

10

Gly Cys

Ash Ser

Gln Ser

Ser Ser
75

Ser Asn
90

val Leu
10

Gln Ser
Thr Cys
His Trp

Arg Ala

Ala
Leu
Gly
Ser
60

Leu

Thr

Ala
Leu
Gly
Ser
60

Leu

Thr

Leu
Pro
Arg
Tyr

60
Ser
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Pro
val
Ala
45

Gly
Gly

Lys

Pro
val
Ala
45

Gly
Gly

Lys

Leu
val
Ala
45

Gln

Asn

Cys
Lys
30

Leu
Leu
Thr

val

Ser
Lys
30

Leu
Leu
Thr

val

Trp
Ile
Gly
Gln

Leu

Ser
15

Asp
Thr
Tyr
Gln

Asp
95

Ser
15

Asp
Thr
Tyr
Gln

Asp
95

val
15

Leu
Glu
Lys

Glu

Arg
Tyr
Ser
Ser
Thr

80
Lys

Lys
Tyr
Ser
Ser
Thr

80
Lys

Pro
Ser
Ser
Thr

Ser



65
Gly

Leu
Gln
Glu
ser
145
Asn
Ala
Lys
Asp

Leu
225

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

val
Thr
Gln
Ile
130
Asp
Asn
Leu
Asp
Tyr

210
Ser

<220>

<223>
<400>

Met
1
Gly
Ala
val
Gly
65
Gly
Leu
Gln
Glu
Ser
145
ASh
Ala
Lys
Asp

Leu
225

Glu
Ser
Ser
Asp
50

Lys
val
Thr
Gln
Ile
130
Asp
Asnh
Leu
Asp
Tyr

210
Ser

69
238
PRT
Artificial Sequence

Pro
Ile
Thr
115
Lys
Glu
Phe
Gln
Ser
195
Glu

Ser

Thr
Thr
val
35

Ile
Ala
Pro
Ile
Thr
115
Lys
Glu
Phe
Gln
Ser
195
Glu

Ser

Ser
Ser
100
ASn
Arg
Gln
Tyr
Ser
180
Thr
Lys

Pro

AsSp
Gly
20

Gly
Phe
Pro
Ser
Ser
100
Ash
Arg
Gln
Tyr
Ser
180
Thr
Lys

Pro

Arg
85

Ser
Glu
Thr
Leu
Pro
165
Gly

Tyr

val

Thr
5
Asp
Asp
Gly
Lys
Arg
85
Ser
Glu
Thr
Leu
Pro
165
Gly
Tyr
His

val

70
Phe

Leu
Asp
val
Lys
150
Arg
Asn
ser
Lys

Thr
230

Leu
Ile
Arg
val
Leu
70

Phe
Leu
AsSp
val
Lys
150
Arg
ASh
Ser
Lys

Thr
230

Ser
Gln
Pro
Ala
135
Ser
Glu
Ser
Leu
val

215
Lys

synthetic light chain
69

Leu
Gln
val
Gly
55

Leu
Ser
Gln
Pro
Ala
135
Ser
Glu
Ser
Leu
val

215
Lys

Gly
Pro
Tyr
120
Ala
Gly
Ala
GIn
Ser
200
Tyr

Ser

Leu
Leu
Thr
40

Phe
Ile
Gly
Pro
Tyr
120
Ala
Gly
Ala
Gln
Ser
200
Tyr

Ser

Ser
Glu
105
Thr
Pro
Ala
Lys
Glu
185
Ser
Ala

Phe

Trp
Thr
25

Ile
Leu
Tyr
Ser
Glu
105
Thr
Pro
Ala
Lys
Glu
185
Ser
Ala

Phe

Gly
90

Asp
Phe
Ser
Ala
val
170
Ser
Thr
Cys

Asn

val
10

Gln
Thr
His
Arg
Gly
90

Asp
Phe
Ser
Ala
val
170
Ser
Thr
Cys

Asn

75
Ser

Ile
Gly
val
Ser
155
Gln
val
Leu

Glu

Arg
235

Leu
Ser
Cys
Trp
Ala
75

Ser
Phe
Gly
val
Ser
155
Gln
val
Leu

Glu

Arg
235

Arg
Ala
Gln
Phe
140
val
Trp
Thr
Thr
val

220
Gly

Leu
Pro
Arg
Tyr
60

Ser
Arg
Ala
Gln
Phe
140
val
Trp
Thr
Thr
val

220
Gly
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Thr
Asp
Gly
125
Ile
val
Lys
Glu
Leu
205
Thr

Glu

Leu
Ser
Ala
45

Gln
Asnh
Thr
Thr
Gly
125
Ile
val
Lys
Glu
Leu
205
Thr

Glu

Asp
Tyr
110
Thr
Phe
Cys
val
Gln

190
Ser

Cys

Trp
Ser
30

Gly
Gln
Leu
ASp
Tyr
110
Thr
Phe
Cys
val
Gln
190
Ser
His

Cys

Phe
95

Tyr
Lys
Pro
Leu
Asp
175
Asp
Lys

Gln

val
15

Leu
Glu
Lys
Glu
Phe
95

Tyr
Lys
Pro
Leu
Asp
175
Asp
Lys

Gln

80
Thr

Cys
val
Pro
Leu
160
ASh
Ser

Ala

Gly

Pro
Ser
Ser
Pro
Ser
80

Thr
Cys
val
Pro
Leu
160
Ash
Ser

Ala

Gly



<210> 70

<211> 451
<212> PRT
<213> Artificial Sequence

<220>

<223> synthetic heavy chain

<400> 70

Glu val
1
Ser Leu
Tyr Met
Ala Arg
50
Lys Gly
65
Leu Gln
Ala Pro
Gln Gly
val Phe
130
Ala Leu
145
Ser Trp
val Leu
Pro Ser
Lys Pro
210
Asp Lys
225
Gly Pro
Ile Ser
Glu Asp
His Asn
290
Arg val
Lys Glu
Glu Lys
Tyr Thr
Leu Thr
370
Trp Glu
val Leu
Asp Lys

His Glu

Gln
Arg
His
35

Ile
Arg
Met
Phe
Thr
115
Pro
Gly
ASh
Gln
Ser
195
Ser
Thr
Ser
Arg
Pro
275
Ala
val
Tyr
Thr
Leu
355
Cys
Ser
ASp
Ser

Ala

Leu
Leu
20

Trp
Asp
Phe
Asn
Gly
100
Leu
Leu
Cys
Ser
Ser
180
Ser
Asn
His
val
Thr
260
Glu
Lys
Ser
Lys
Ile
340
Pro
Leu
Asn
Ser
Arg

420
Leu

val
5

Ser
val
Pro
Thr
Ser
85

Tyr
val
Ala
Leu
Gly
165
Ser
Leu
Thr
Thr
Phe
245
Pro
val
Thr
val
Cys
325
Ser
Pro
val
Gly
ASp
405
Trp

His

Glu
Cys
Arg
Ala
Ile
70

Leu
Tyr
Thr
Pro
val
150
Ala
Gly
Gly
Lys
Cys
230
Leu
Glu
Lys
Lys
Leu
310
Lys
Lys
Ser
Lys
Gln
390
Gly
Gln

Asn

Ser
Ala
Gln
Ash
55

Ser
Arg
val
val
Ser
135
Lys
Leu
Leu
Thr
val
215
Pro
Phe
val
Phe
Pro
295
Thr
val
Ala
Arg
Gly
375
Pro
Ser

Gln

Gly
Ala
Ala
Gly
Ala
Ala
Ser
Ser
120
Ser
Asp
Thr
Tyr
Gln
200
Asp
Pro
Pro
Thr
Asnh
280
Arg
val
Ser
Lys
Asp
360
Phe
Glu
Phe
Gly

Tyr

Gly
Ser
25

Pro
Asnh
Asp
Glu
Asp
105
Ser
Lys
Tyr
Ser
Ser
185
Thr
Lys
Cys
Pro
Cys
265
Trp
Glu
Leu
ASh
Gly
345
Glu
Tyr
ASh
Phe
ASnh

425
Thr

Gly
10

Gly
Gly
Ser
Thr
Asp
90

Tyr
Ala
Ser
Phe
Gly
170
Leu
Tyr
Lys
Pro
Lys
250
val
Tyr
Glu
His
Lys
330
Gln
Leu
Pro
Asnh
Leu
410
val

Gln

Leu val
Phe Asn
Lys Gly

Lys Tyr
60

Ser Lys

75

Thr Ala

Ala Met
Ser Thr

Thr Ser
140

Pro Glu

155

val His

Ser Ser
Ile Cys

val Glu
220

Ala Pro

235

Pro Lys

val val
val Asp
Gln Tyr
300
Gln Asp
315
Ala Leu
Pro Arg
Thr Lys
Ser Asp
380
Tyr Lys
395
Tyr Ser
Phe Ser

Lys Ser

Page 26

Gln
Ile
Leu
45

Ala
Ash
val
Ala
Lys
125
Gly
Pro
Thr
val
ASh
205
Pro
Glu
Asp
Asp
Gly
285
ASh
Trp
Pro
Glu
ASh
365
Ile
Thr
Lys
Cys

Leu

Pro
Lys
30

Glu
Asp
Thr
Tyr
Tyr
110
Gly
Gly
val
Phe
val
190
val
Lys
Leu
Thr
val
270
val
Ser
Leu
Ala
Pro
350
Gln
Ala
Thr
Leu
Ser

430
Ser

Gly
15

Asp
Trp
Ser
Ala
Tyr
95

Trp
Pro
Thr
Thr
Pro
175
Thr
ASh
Ser
Leu
Leu
255
Ser
Glu
Thr
ASh
Pro
335
Gln
val
val
Pro
Thr
415
val

Leu

Gly
Thr
val
val
Tyr
80

Cys
Gly
Ser
Ala
val
Ala
val
His
Cys
Gly

240
Met

val
Tyr
Gly
320
Ile
val
Ser
Glu
Pro
400
val
Met

Ser



Pro Gly
450

435
Lys

<210> 71
<211> 213
<212> PRT
<213> Artificial Sequence

<220>

440

<223> synthetically constructed
<400> 71

Asp Ile
1
Glu Arg
Ile His
Lys Tyr
50
Ser Gly
65
Glu Asp
Thr Phe
Pro Ser
Thr Ala
130
Lys val
145
Glu Ser
Ser Thr
Ala Cys
Phe Asn
210

<210> 72

Leu
val
Trp
35

Ala
Ser
Ile
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

<211> 452
<212> PRT
<213> Artificial Sequence

<220>

Leu
Ser
20

Tyr
Ser
Gly
Ala
Ala
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Thr
5
Phe
Gln
Glu
Thr
AsSp
85
Gly
Ile
val
Lys
Glu
165
Leu
Thr

Ala

<223> synthetically

<400> 72

Gln val
1

Ser Leu

Gly val

Gly val
50

Ser Arg

65

Lys Met

Gln
Ser
His
35

Ile
Leu

Asn

Leu

Ile
20

Lys
5

Thr

Gln Ser Pro
Ser Cys Arg

Gln Arg Thr
40
Ser Ile Ser
55
Asp Phe Thr
70
Tyr Tyr Cys

Thr Lys Leu

Phe Pro Pro
120

Cys Leu Leu

135

val Asp Asn

150

Gln Asp Ser

Ser Lys Ala

His GIn Gly
200

constructed

Gln Ser Gly

Cys Thr val

Trp val Arg Gln Ser

Trp
Ser

Ser

Ser
Ile

Leu

40
Gly Gly Asn
55
Asn Lys Asp
70
Gln Ser Asn

445

chimeric 1light chain

val {8e Leu Ser val Ser

Ala Ser GIn Ser Ile Gly

25 30

Asn Gly Ser Pro Arg Leu
45

Gly Ile Pro ggr Arg Phe

Leu Ser ITe Asn Ser val

75

Gln g%n Asn Asn Asn Trp

Glu Leu Lys Arg Thr val

105 110

Ser Asp Glu GIn Leu Lys
125

Asn Asn Phe Tyr Pro Arg

140
Ala Leu Gln Ser Gly Asn
155
Lys Asp Ser Thr Tyr Ser
170

Asp Tyr Glu Lys His Lys

185 190

Leu Ser Ser Pro val Thr
205

chimeric heavy chain

Pro Gly Leu val Gln Pro
10

Ser Gly Phe Ser Leu Thr
25 30
Pro Gly Lys Gly Leu Glu
45
Thr Asp Tyr Asn Thr Pro
60

Asn Ser Lys Ser Gln val
75
Asp Thr Ala Ile Tyr Tyr
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Pro
15

Thr
Leu
Ser
Glu
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

Ser
15

AsSh
Trp
Phe
Phe

Cys

Gly
Asn
Ile
Gly
Ser
80

Thr
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser

Gln
Tyr
Leu
Thr
Phe

Ala



Arg
Thr
Pro
Gly
145
Ash
Gln
Ser
Ser
Cys
225
Gly
Met
His
val
Tyr
305
Gly
Ile
val
Ser
Glu
385
Pro
val
Met

Ser

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

Ala
Leu
Leu
130
Cys
Ser
Ser
Ser
Asnh
210
Asp
Gly
Ile
Glu
His
290
Arg
Lys
Glu
Tyr
Leu
370
Trp
val
Asp
His

Pro
450

<220>

<223>
<400>

73

120
PRT
Artificial Sequence

Leu
val
115
Ala
Leu
Gly
Ser
Leu
195
Thr
Lys
Pro
Ser
Asp
275
ASh
val
Glu
Lys
Thr
355
Thr
Glu
Leu
Lys
Glu

435
Gly

Asp Ile Gln
1

Asp Arg val

val Ala Trp
35

Thr
100
Thr
Pro
val
Ala
Gly
180
Gly
Lys
Thr
Ser
Arg
260
Pro
Ala
val
Tyr
Thr
340
Leu
Cys
Ser
Asp
Ser
420
Ala

Lys

85
Tyr

val
Ser
Lys
Leu
165
Leu
Thr

val

val
245
Thr
Glu
Lys
Ser
Lys
325
Ile
Pro
Leu
ASh
Ser
405
Arg

Leu

Tyr
Ser
Ser
Asp
150
Thr
Tyr
Gln
Asp
Thr
230
Phe
Pro
val
Thr
val
310
Cys
Ser
Pro
val
Gly
390
Asp
Trp

His

Asp
Ala
Lys
135
Tyr
Ser
Ser
Thr
Lys
215
Cys
Leu
Glu
Lys
Lys
295
Leu
Lys
Lys
Ser
Lys
375
Gln
Gly
Gln

Asn

synthetic light chain
73

Met Thr Gln Ser
5

Thr I1e Thr Cys

20

Tyr Gln Gln Arg

Tyr
Ala
120
Ser
Phe
Gly
Leu
Tyr
200
Arg
Pro
Phe
val
Phe
280
Pro
Thr
val
Ala
Arg
360
Gly
Pro
Ser
Gln

His
440

Pro

Arg

Glu
105
Ser
Thr
Pro
val
Ser
185
Ile
val
Pro
Pro
Thr
265
Asn
Arg
val
Ser
Lys
345
Asp
Phe
Glu
Phe
Gly

425
Tyr

Ile

90

Phe Ala

Thr Lys

Ser Gly

Glu Pro

155

His Thr
170
Ser val

Cys Ash

Glu Pro

Cys Pro

235

Pro Lys
250
Cys val

Trp Tyr

Glu Glu

Leu His

315

Asn Lys
330
Gly GIn

Glu Leu

Tyr Pro

Asn Asn

395

Phe Leu
410
Asn val

Thr Gln

Tyr
Gly
Gly
140
val
Phe
val
val
Lys
220
Ala
Pro
val
val
Gln
300
Gln
Ala
Pro
Thr
Ser
380
Tyr
Tyr
Phe

Lys

Leu Leu Ser

10

Ala Ser GIn Asp

25

Thr Asn Gly Ser Pro
40
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Trp
Pro
125
Thr
Thr
Pro
Thr
ASh
205
Ser
Pro
Lys
val
ASp
285
Tyr
ASp
Leu
Arg
Lys
365
AsSp
Lys
Ser
Ser

Ser
445

Ala

val

95
Gly GlIn
110
Ser val

Ala Ala
val Ser

Ala val
175

val Pro

190

His Lys

Pro Lys
Glu Leu

Asp Thr
255

Asp val

270

Gly val

Asn Ser
Trp Leu

Pro Ala
335

Glu Pro

350

Asn Gln

Ile Ala
Thr Thr

Lys Leu
415

Cys Ser

430

Leu Ser

Ser val

15
Asn Thr
30

Gly
Phe
Leu
Trp
160
Leu
Ser
Pro
Ser
Leu
240
Leu
Ser
Glu
Thr
Asnh
320
Pro
Gln
val
val
Pro
400
Thr
val

Leu

Gly

Ala

Arg Leu Leu Ile
45



Tyr
Ser
65

Glu
Thr

Pro

Ser
50

Arg
Asp
Phe

Ser

<210> 74
<211> 12

<212>
<213>

<220>

<223>

Ala
Ser
Ile
Gly

val
115

0

PRT_ L
Artificial Sequence

chain

<400> 74

Glu
1
Ser
Tyr
Ala
Lys
65
Leu

Ser

Gly

val
Leu
Ile
Arg
50

Gly
Gln
Arg

Thr

<210> 75

<211>
<212>
<213>

<220>

<223>

<400> 75

ASp
1
ASp
Gly
Lys
Arg
65
Ser
Glu

Thr

Ile
Arg
val
Leu
50

Phe
Leu

Asp

val

Gln
Arg
His
35

Ile
Arg
Met
Trp

Leu
115

114
PRT_ L
Artificial Sequence

Gln
val
Gly
35

Leu
Ser
Gln

Pro

Ser
Gly
Ala
Ala

100
Phe

Leu
Leu
20

Trp
Tyr
Phe
Asn
Gly

100
val

Leu
Thr
20

Phe
Ile
Gly
Pro

Tyr
100

Phe
Thr
Asp
85

Gly

Ile

val
5
Ser
val
Pro
Thr
Ser
85
Gly

Thr

Thr
5
Ile
Leu
Tyr
Ser
Glu

85
Thr

Leu
Asp
70

Tyr
Thr

Phe

Glu
Ccys
Arg
Thr
Ile
70

Leu

Asp

val

Gln
Thr
His
Arg
Gly
70

Asp

Phe

Tyr
55

Phe
Tyr
Lys

Pro

Ser
Ala
Gln
Asnh
55

Ser
Arg
Gly

Ser

synthetic light chain

Ser
Cys
Trp
Ala
55

Ser
Ile

Gly

Ser
Thr
Cys
val

Pro
120

synthetically constructed

Gly
Ala
Ser
40

Gly
Ala
Ala
Phe

Ser
120

Pro
Arg
Tyr
40

Ser
Arg
Ala

Gln

Gly
Leu
Gln

Glu
105

val Pro Ser
60
Thr ITe Ser
75
Glnh His Tyr
90

ITe LYys Arg

peptide-enabled

Gly
Ser
25

Pro
Tyr
ASp
Glu

TYyr
105

val
Ala
25

Gln
AsSnh
Thr
Asp

Gly
105

Gly Leu val
10

Gly Phe Asn
Gly Lys Gly

Thr Arg Tyr
60
Thr Ser Lys
75
Asp Thr Ala
90
Ala Met Asp

ITe Leu Ser
10
Gly Glu Ser

Gln Lys Thr
Leu Glu Ser
60
Asp Phe Thr
75
Tyr Tyr Cys
90

Thr Lys val
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Arg Phe
Ser Leu
Thr Thr

Thr val
110

heavy

Gln Pro
Ile Lys
30

Leu Glu
45

Ala Asp
Asn Thr
Ile Tyr

Tyr Trp
110

Ala Ser
val Asp
Asn Gly
45

Gly val
Leu Thr
Gln Gln

Glu Ile
110

Ser
Gln
Pro

95
Ala

Gly
15

Asp
Trp
Ser
Ala
Tyr

95
Gly

val
15
Ile

Ser

Pro

Thr
95
Lys

Gly
Pro

80
Pro

Gly
Thr
val
val
Tyr
80

Cys

Gln

Gly
Phe
Pro
Ser
Ser
80

ASh

Arg



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

<220>
<223>

<400>
Asp I
1

Glu Ar
ITe Al

Tyr Se
50

Ser Ar

65

Glu As

Thr Ph

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

<220>
<223>

76
110
PRT
Artificial Sequence

synthetically constructed

76
e Leu Leu Thr Gln Ser Pro
5

g val ggr Phe Ser Cys Arg
a Trp Tyr GIn GIn Arg Thr
35 40
r Ala Ser Phe Leu Tgr Ser

5
g Ser Gly Thr ASp Phe Thr
7
p Ile Ala ggp Tyr Tyr Cys
e Gly Ala Gly Thr Lys val
100

77

120

PRT

Artificial Sequence

synthetically constructed

<400> 77
Gln val Gln Leu Lys GIn Ser Gly
1 5
Ser Leu Ser Ile Thr Cys Thr val
20
Tyr Ile His Trp val Arg Gln Ser
35 40
Gly Arg Ile Tyr Pro Thr Asn Gly
50 55
Thr Ser Arg Leu Ser Ile Asn Ala
65 70
Phe Lys Met Asn Ser Leu Gln Ser
85
Ala Arg Trp Gly Gly Asp Gly Phe
100
Gly Thr Leu val Thr val Ser Ser
115 120
<210> 78
<211> 443
<212> PRT
<213> Mus musculus
<220>
<221> VARIANT
<222> (1)...(443)
<223> Xaa = any amino acid

CDR

val
Ala
25

Asnh
Gly
Leu
Gln

Glu
105

CDR

Pro
Ser
25

Pro
Tyr
AsSp
ASh

Tyr
105

grafted

Ile
10

Ser
Gly
val
Ser
Gln

90
Ile

Leu
Gln
Ser
Pro
Ile
75

His

Lys

grafted

Gly
10

Gly
Gly
Thr
Asn
Asp

90
Ala

Leu
Phe
Lys
Arg
Ser
75

Thr

Met

Tight chain

Ser
Asp
Pro
Ser
60

Asn
Tyr

Arg

val
Ile
Arg
45

Arg
Ser
Thr

Thr

Ser
Asnh
30

Leu
Phe
val
Thr

val
110

heavy chain

val
Asnh
Gly
Tyr
60

Lys
Ala

Asp

page 30

Gln
Ile
Leu
45

AsSh
AsSh
Ile

Tyr

Pro
Lys
30

Glu
Thr
Gln
Tyr

Trp
110

Pro
15

Thr
Leu
Ser
Glu

Pro
95

Ser
15

ASp
Trp
Pro
val
Tyr

95
Gly

Gly
Ala
Ile
Gly
Ser

80
Pro

Gln
Thr
Leu
Phe
Phe
80

Cys

Gln



<400> 78

Gln
Ser
Trp
Gly
Lys
65

Met
Ala
Thr
Pro
Gly
145
ASh
Gln
Thr
Ser
Pro
225
Pro
Cys
Trp
Glu
Met
305
Ser
Gly
Gln
Phe
Glu
385
Phe
ASh

Thr

val
val
Met
Ala
50

Gly
Gln
Arg
Xaa
Xaa
130
Cys
Ser
Ser
Trp
Thr
210
Cys
Lys
val
Phe
Glu
290
His
Ala
Arg
Met
Pro
370
Asnh
val
Thr

Glu

<210> 79
<211> 45

<212>
<213>

Gln
Lys
Gln
35

Xaa
Lys
Xaa
Gly
val
115
Ala
Xaa
Gly
Asp
Pro
195
Lys
Xaa
Pro
val
val
275
Gln
Gln
Ala
Pro
Ala
355
Glu
Tyr
Tyr
Phe

Lys
435

0

PRT_ L
Artificial Sequence

Xaa
Xaa
20

Trp
Tyr
Ala
Ser
Glu
100
Thr
Pro
val
Ser
Xaa
180
Ser
val
Cys
Lys
val
260
AsSp
Phe
Asp
Phe
Lys
340
Lys
Asp
Lys
Ser
Thr

420
Ser

Gln
Ser
val
Pro
Thr
Ser
Gly
val
Gly
Lys
Xaa
165
Tyr
Glu
Asp
Thr
Asp
245
Asp
Asp
Asnh
Trp
Pro
325
Ala
Asp
Xaa
Asnh
Lys
405
Cys

Xaa

Gln
Cys
Lys
Gly
Xaa
70

Xaa
ASh
Ser
Ser
Gly
150
Ser
Thr
Thr
Lys
val
230
val
Xaa
val
Ser
Xaa
310
Ala
Pro
Lys
Thr
Thr
390
Xaa

Ser

Ser

Ser
Lys
Gln
Asp
55

Thr
Ala
Tyr
Ala
Ala
135
Tyr
Ser
Xaa
val
Lys
215
Pro
Xaa
Ser
Glu
Thr
295
Asnh
Pro
Gln
val
val
375
Gln
Asnh
val

His

Gly
Ala
Arg
40

Gly
Ala
Ser
Ala
Ala
120
Ala
Phe
Gly
Ser
Thr
200
Xaa
Glu
Thr
Lys
val
280
Phe
Gly
Xaa
val
Ser
360
Glu
Pro
val

Xaa

Ser
440

Ala
Ser
25

Pro
Asn
Asp
Glu
Trp
105
Lys
Gln
Pro
val
Ser
185
Cys
val
val
Xaa
ASp
265
His
Arg
Lys
Glu
Tyr
345
Xaa
Trp
Xaa
Gln
His
425
Pro

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Phe
Thr
Thr
Glu
His
170
Ser
Asnh
Pro
Ser
Thr
250
Asp
Thr
Ser
Glu
Lys
330
Thr
Thr
Gln
Met
Lys
410
Glu
Gly

Xaa
Tyr
Gln
Arg
Ser
75

Ser
Ala
Thr
ASn
Pro
155
Thr
val
val
Arg
Ser
235
Xaa
Pro
Ala
val
Phe
315
Thr
Xaa
Cys
Trp
ASp
395
Ser

Gly

Lys

Ala
Thr
Gly
Tyr
60

Ser
Ala
Tyr
Pro
Ser
140
val
Phe
Thr
Ala
Asp
220
val
Thr
Glu
Gln
Ser
300
Lys
Xaa
Pro
Asnh
Asnh
380
Thr
Asnh

Xaa
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Arg
Phe
Xaa
45

Thr
Ser
val
Trp
Pro
125
Met
Thr
Pro
val
His
205
Cys
Phe
Pro
val
Thr
285
Glu
Cys
Ser
Pro
Xaa
365
Gly
Asp
Trp

His

Pro
Thr
30

Asp
Gln
Thr
Tyr
Gly
110
Ser
val
val
Ala
Pro
190
Pro
Gly
Xaa
Lys
Gln
270
Gln
Xaa
Arg
Lys
Pro
350
Thr
Gln
Gly
Glu

Asn
430

Gly
15

Asnh
Trp
Lys
Ala
Tyr
Gln
val
Thr
Thr
val
175
Ser
Ala
Cys
Phe
val
255
Phe
Pro
Pro
val
Thr
335
Lys
Asp
Pro
Ser
Ala

415
His

Ala
Tyr
Xaa
Phe
Tyr
80

Cys
Gly
Tyr
Xaa
Trp
160
Xaa
Ser
Ser
Lys
Pro
240
Thr
Ser
Arg
Xaa
ASh
320
Lys
Glu
Phe
Ala
Tyr

400
Gly



<220>
<223> synthetically
chain

<400> 79

Glu val Gln
1

Ser
Tyr
Gly
Gln
65

Leu
val
Thr
Pro
Gly
145
ASh
Gln
Thr
Ser
Lys
225
Pro
Ser
Asp
ASh
val
305
Glu
Lys
Thr
Thr
Glu
385
Leu
Lys
Glu

Gly

val
val
Arg
50

Gly
Gln
Arg
Ser
Leu
130
Cys
Ser
Ser
Trp
Thr
210
Thr
Ser
Arg
Pro
Ala
290
val
Tyr
Thr
Leu
Cys
370
Ser
Asp
Ser
Ala

Lys
450

Lys
His
35

Ile
Lys
Leu
Pro
val
115
Ala
Leu
Gly
ASp
Pro
195
Lys
His
val
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro
355
Leu
ASh
Ser
Arg

Leu
435

Leu
Leu
20

Trp
Asp
Ala
Ser
Leu
100
Thr
Pro
val
Ser
Leu
180
Ser
val
Thr
Phe
Pro
260
val
Thr
val
Cys
Ser
340
Pro
val
Gly
Asp
Trp

420
His

Gln
5

Ser
val
Pro
Thr
Ser
85

Tyr
val
val
Lys
Leu
165
Tyr
Gln
Asp
Cys
Leu
245
Glu
Lys
Lys
Leu
Lys
325
Lys
Ser
Lys
Gln
Gly
405
Gln

Asn

constructed

Gln
Cys
Lys
Ala
Ile
70

Leu
Asp
Ser
Cys
Gly
150
Ser
Thr
Ser
Lys
Pro
230
Phe
val
Phe
Pro
Thr
310
val
Ala
Arg
Gly
Pro
390
Ser
Gln

His

Ser
Thr
Gln
Ash
55

Thr
Thr
Tyr
Ser
Gly
135
Tyr
Ser
Leu
Ile
Lys
215
Pro
Pro
Thr
ASh
Arg
295
val
Ser
Lys
Asp
Phe
375
Glu
Phe
Gly

Tyr

Gly
Ala
Arg
40

Gly
Ala
Ser
Tyr
Ala
120
Asp
Phe
Gly
Ser
Thr
200
Ile
Cys
Pro
Cys
Trp
280
Glu
Leu
Asnh
Gly
Glu
360
Tyr
ASnN
Phe
Asnh

Thr
440

chimeric antibody heavy

Ala
Ser
25

Pro
Tyr
Asp
Glu
Ala
105
Lys
Thr
Pro
val
Ser
185
Cys
Glu
Pro
Lys
val
265
Tyr
Glu
His
Lys
Gln
345
Leu
Pro
ASn
Leu
val

425
Gln

Glu
10

Gly
Glu
Thr
Thr
Asp
90

Met
Thr
Thr
Glu
His
170
Ser
Asn
Pro
Ala
Pro
250
val
val
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyr
410
Phe

Lys

Leu
Phe
Gln
Lys
Ser
75

Thr
ASp
Thr
Gly
Pro
155
Thr
val
val
Arg
Pro
235
Lys
val
ASp
Tyr
ASp
315
Leu
Arg
Lys
ASp
Lys
395
Ser
Ser

Ser

val
Asnh
Gly
Tyr
60

Ser
Ala
Tyr
Ala
Ser
140
val
Phe
Thr
Ala
Pro
220
Glu
Asp
Asp
Gly
ASnN
300
Trp
Pro
Glu
Asnh
Ile
380
Thr
Lys
Cys

Leu
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Lys
Ile
Leu
45

Asp
ASh
val
Trp
Pro
125
Ser
Thr
Pro
val
His
205
Lys
Leu
Thr
val
val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu
Ser

Ser
445

Pro
Lys
Glu
Pro
Thr
Tyr
Gly
110
Ser
val
Leu
Ala
Thr
190
Pro
Ser
Leu
Leu
Ser
270
Glu
Thr
Asnh
Pro
GIn
350
val
val
Pro
Thr
val

430
Leu

Gly
15

Asp
Trp
Lys
Ala
Tyr
95

Glin
val
Thr
Thr
val
175
Ser
Ala
Cys
Gly
Met
255
His
val
Tyr
Gly
Ile
335
val
Ser
Glu
Pro
val
415
Met

Ser

Ala

Thr

Phe
Tyr
80

Cys
Gly
Tyr
Leu
Trp
160
Leu
Ser
Ser
Asp
Gly

240
Ile

His
Arg
Lys
320
Glu
Tyr
Leu
Trp
val
400
Asp
His

Pro



<210> 80
<211> 45
<212> PR

<213>

<220>

<223>

ch

<400> 80
Glu val Gln

Ser
Tyr
Gly
Gln
65

Leu
val
Thr
Pro
Gly
145
ASh
Gln
Thr
Ser
Lys
225
Pro
Ser
Asp
ASh
val
305
Glu
Lys
Thr
Thr
Glu

385
Leu

val
val
Arg
50

Gly
Gln
Arg
Ser
Leu
130
Cys
Ser
Ser
Trp
Thr
210
Thr
Ser
Arg
Pro
Ala
290
val
Tyr
Thr
Leu
Cys
370
Ser

Asp

0
T

ain

Lys
His
35

Ile
Lys
Leu
Pro
val
115
Ala
Leu
Gly
Asp
Pro
195
Lys
His
val
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro
355
Leu
ASh

Ser

Leu
Leu
20

Trp
Asp
Ala
Ser
Leu
100
Thr
Pro
val
Ser
Leu
180
Ser
val
Thr
Phe
Pro
260
val
Thr
val
Cys
Ser
340
Pro
val
Gly

Asp

Gln
5

Ser
val
Pro
Thr
Ser
85

Tyr
val
val
Lys
Leu
165
Tyr
Gln
ASp
Cys
Leu
245
Glu
Lys
Lys
Leu
Lys
325
Lys
Ser
Lys
Gln

Gly
405

Gln
Cys
Lys
Ala
Ile
70

Leu
Asp
Ser
Cys
Gly
150
Ser
Thr
Ser
Lys
Pro
230
Phe
val
Phe
Pro
Thr
310
val
Ala
Arg
Gly
Pro

390
Ser

Artificial Sequence

Ser
Thr
Gln
Ash
55

Thr
Thr
Tyr
Ser
Gly
135
Tyr
Ser
Leu
Ile
Lys
215
Pro
Pro
Thr
ASh
Arg
295
val
Ser
Lys
ASp
Phe
375
Glu

Phe

synthetically constructed

Gly
Ala
Arg
40

Gly
Ala
Ser
Tyr
Ala
120
Asp
Phe
Gly
Ser
Thr
200
Ile
Cys
Pro
Cys
Trp
280
Glu
Leu
Asnh
Gly
Glu
360
Tyr
AsSn

Phe

chimeric antibody heavy

Ala
Ser
25

Pro
Tyr
Asp
Glu
Ala
105
Lys
Thr
Pro
val
Ser
185
Cys
Glu
Pro
Lys
val
265
Tyr
Glu
His
Lys
GlIn
345
Leu
Pro
AsSn

Leu

Glu
10

Gly
Glu
Thr
Thr
Asp
90

Met
Thr
Thr
Glu
His
170
Ser
Asn
Pro
Ala
Pro
250
val
val
Glin
Gln
Ala
330
Pro
Thr
Ser
Tyr

Tyr
410

Leu
Phe
Gln
Lys
Ser
75

Thr
Asp
Thr
Gly
Pro
155
Thr
val
val
Arg
Pro
235
Lys
val
Asp
Tyr
Asp
315
Leu
Arg
Lys
Asp
Lys

395
Ser

val
Asnh
Gly
Tyr
60

Ser
Ala
Tyr
Ala
Ser
140
val
Phe
Thr
Ala
Pro
220
Glu
Asp
Asp
Gly
AsSn
300
Trp
Pro
Glu
Asnh
Ile
380
Thr

Lys
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Lys
Ile
Leu
45

Asp
ASh
val
Trp
Pro
125
Ser
Thr
Pro
val
His
205
Lys
Leu
Thr
val
val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr

Leu

Pro
Lys
Glu
Pro
Thr
Tyr
Gly
110
Ser
val
Leu
Ala
Thr
190
Pro
Ser
Leu
Leu
Ser
270
Glu
Thr
Asnh
Pro
GIn
350
val
val
Pro

Thr

Gly
15

Asp
Trp
Lys
Ala
Tyr
95

Glin
val
Thr
Thr
val
175
Ser
Ala
Cys
Gly
Met
255
His
val
Tyr
Gly
Ile
335
val
Ser
Glu
Pro

val
415

Ala
Thr
Ile
Phe
Tyr
80

Cys
Gly
Tyr
Leu
Trp
160
Leu
Ser
Ser
Asp
Gly

240
Ile

His
Arg
Lys
320
Glu
Tyr
Leu
Trp
val

400
Asp



Lys Ser Arg Trp Gln Gln Gly Asn val Phe Ser Cys Ser val Met His
420 430

Glu Ala Leu His Asn His Tyr Z

Gly

Lys
450

<210> 81
<211> 45
<212> PR

<213>

<400> 81

Glu
1

Ser
Ala
Ser
Glu
65

Leu
Ala
Gln
val
Ala
145
Ser
val
Pro
Lys
Asp
225
Gly
Ile
Glu
His
Arg
305
Lys
Glu
Tyr
Leu

Trp
385

val
Leu
Met
Ala
50

Gly
Gln
Lys
Gly
Phe
130
Leu
Trp
Leu
Ser
Pro
210
Lys
Pro
Ser
Asp
Asnh
290
val
Glu
Lys
Thr
Thr

370
Glu

435

1
T

Gln
Arg
His
35

Ile
Arg
Met
val
Thr
115
Pro
Gly
ASh
Gln
Ser
195
Ser
Thr
Ser
Arg
Pro
275
Ala
val
Tyr
Thr
Leu
355
Cys

Ser

Homo sapiens

Leu val
5

Leu Ser

20

Trp val

Thr Trp
Phe Thr

Asn Ser
85

Ser Tyr

100

Leu val

Leu Ala
Cys Leu

Ser Gly
165

Ser Ser

180

Ser Leu

Asn Thr
His Thr
val Phe
245
Thr Pro
260
Glu val
Lys Thr
Ser val
Lys Cys
325
Ile Ser
340
Pro Pro
Leu val

Asn Gly

Glu
Cys
Arg
Asnh
Ile
70

Leu
Leu
Thr
Pro
val
150
Ala
Gly
Gly
Lys
Cys
230
Leu
Glu
Lys
Lys
Leu
310
Lys
Lys
Ser
Lys

Gln
390

Ser
Ala
Gln
Ser
55

Ser
Arg
Ser
val
Ser
135
Lys
Leu
Leu
Thr
val
215
Pro
Phe
val
Phe
Pro
295
Thr
val
Ala
Arg
Gly

375
Pro

Gly
Ala
Ala
40

Gly
Arg
Ala
Thr
Ser
120
Ser
Asp
Thr
Tyr
Gln
200
Asp
Pro
Pro
Thr
ASn
280
Arg
val
Ser
Lys
Asp
360
Phe

Glu

425

Gly
Ser

25
Pro

Asp
Glu
Ala
105
Ser
Lys
Tyr
Ser
Ser
185
Thr
Lys
Ccys
Pro
Cys
265
Trp
Glu
Leu
ASn
Gly
345
Glu
Tyr

Asn

Gly
10

Gly
Gly
Ile
Asnh
Asp
90

Ser
Ala
Ser
Phe
Gly
170
Leu
Tyr
Lys
Pro
Lys
250
val
Tyr
Glu
His
Lys
330
Gln
Leu
Pro

Asn

Leu
Phe
Lys
ASp
Ala
75

Thr
Ser
Ser
Thr
Pro
155
val
Ser
Ile
val
Ala
235
Pro
val
val
Gln
Gln
315
Ala
Pro
Thr
Ser

Tyr
395

hr Gln Lys Ser Leu
40

val
Thr
Gly
Tyr
60

Lys
Ala
Leu
Thr
Ser
140
Glu
His
Ser
Cys
Glu
220
Pro
Lys
val
Asp
Tyr
300
Asp
Leu
Arg
Lys
Asp

380
Lys
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Ser Leu Ser Pro

445

Gln
Phe
Leu
45

Ala
ASh
val
Asp
Lys
125
Gly
Pro
Thr
val
ASh
205
Pro
Glu
Asp
Asp
Gly
285
ASh
Trp
Pro
Glu
ASh
365
Ile

Thr

Pro
Asp
30

Glu
Asp
Ser
Tyr
Tyr
110
Gly
Gly
val
Phe
val
190
val
Lys
Leu
Thr
val
270
val
Ser
Leu
Ala
Pro
350
Gln
Ala

Thr

Gly
15

Asp
Trp
Ser
Leu
Tyr
95

Trp
Pro
Thr
Thr
Pro
175
Thr
ASh
Ser
Leu
Leu
255
Ser
Glu
Thr
ASh
Pro
335
Gln
val
val

Pro

Arg
Tyr
val
val
Tyr
80

Cys
Gly
Ser
Ala
val
160
Ala
val
His
Cys
Gly
240
Met
His
val
Tyr
Gly
320
Ile
val
Ser
Glu

Pro
400



val
Asp
His

Pro

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

<400>

Gln
1

Thr
Tyr
Gly
Ser
65

Phe
Tyr
Gln
val
Ala
145
Ser
val
Pro
Lys
Asp
225
Gly
Ile
Glu
His
Arg
305
Lys
Glu
Tyr

Leu

Leu
Lys
Glu

Gly
450

val
Leu
Met
Phe
50

val
Ser
Cys
Gly
Phe
130
Leu
Trp
Leu
Ser
Pro
210
Lys
Pro
Ser
Asp
Asnh
290
val
Glu
Lys
Thr

Thr
370

82

451
PRT
Homo sapiens

82

Asp Ser Asp Gly Ser Phe
405

Ser Arg Trp

420

Ala Leu His

435
Lys

Gln
Ser
Ash
35

Ile
Lys
Leu
Ala
Ser
115
Pro
Gly
ASh
Gln
Ser
195
Ser
Thr
Ser
Arg
Pro
275
Ala
val
Tyr
Thr
Leu

355
Cys

Leu
Leu
20

Trp
Arg
Gly
Arg
Arg
100
Leu
Leu
Cys
Ser
Ser
180
Ser
Asn
His
val
Thr
260
Glu
Lys
Ser
Lys
Ile
340
Pro

Leu

Gln
5

Thr
val
Asp
Arg
Leu
85

Glu
val
Ala
Leu
Gly
165
Ser
Leu
Thr
Thr
Phe
245
Pro
val
Thr
val
Cys
325
Ser
Pro

val

Gln GIn Gly

Asn His Tyr

Glu
Cys
Arg
Lys
val
70

Ser
Gly
Thr
Pro
val
150
Ala
Gly
Gly
Lys
Cys
230
Leu
Glu
Lys
Lys
Leu
310
Lys
Lys
Ser

Lys

Ser
Thr
Gln
Ala
55

Thr

Ser

val
Ser
135
Lys
Leu
Leu
Thr
val
215
Pro
Phe
val
Phe
Pro
295
Thr
val
Ala
Arg

Gly
375

440

Gly
val
Pro
40

Lys
Met
val
Thr
Ser
120
Ser
Asp
Thr
Tyr
Gln
200
Asp
Pro
Pro
Thr
Asnh
280
Arg
val
Ser
Lys
Asp
360
Phe

Phe
Ash

425
Thr

Pro
Ser
25

Pro
Gly
Leu
Thr
Ala
105
Ser
Lys
Tyr
Ser
Ser
185
Thr
LysS
Cys
Pro
Cys
265
Trp
Glu
Leu
ASh
Gly
345
Glu

Tyr

Leu Tyr Ser Lys

410
val

Gln

Gly
10

Gly
Gly
Tyr
val
Ala
90

Ala
Ala
Ser
Phe
Gly
170
Leu
Tyr
Lys
Pro
Lys
250
val
Tyr
Glu
His
Lys
330
Gln
Leu

Pro

Phe Ser Cys

Lys Ser Leu

Leu
Phe
Arg
Thr
Asp
75

Ala
Pro
Ser
Thr
Pro
155
val
Ser
Ile
val
Ala
235
Pro
val
val
Gln
Gin
315
Ala
Pro
Thr

Ser

val
Thr
Gly
Thr
60

Thr
Asp
Phe
Thr
Ser
140
Glu
His
Ser
Cys
Glu
220
Pro
Lys
val
Asp
Tyr
300
Asp
Leu
Arg

Lys

Asp
380
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445

Arg
Phe
Leu
45

Glu
Ser
Thr
Asp
Lys
125
Gly
Pro
Thr
val
ASh
205
Pro
Glu
Asp
Asp
Gly
285
ASh
Trp
Pro
Glu
Ash

365
Ile

Leu
Ser

430
Ser

Pro
Thr
30

Glu
Tyr
Lys
Ala
Tyr
110
Gly
Gly
val
Phe
val
190
val
Lys
Leu
Thr
val
270
val
Ser
Leu
Ala
Pro
350
GIn

Ala

Thr
415
val

Leu

Ser
15

AsSp
Trp
Ash
Asn
val
95

Trp
Pro
Thr
Thr
Pro
175
Thr
ASh
ser
Leu
Leu
255
Ser
Glu
Thr
AsSh
Pro
335
Gln
val

val

val
Met

Ser

Gln
Phe
Ile
Pro
Gln
80

Tyr
Gly
Ser
Ala
val
160
Ala
val
His
Cys
Gly
240
Met
His
val
Tyr
Gly
320
Ile
val
Ser

Glu



Trp
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val
Asp
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Pro
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<211>
<212>
<213>

<400>

Glu
1

Ser
Tyr
Gly
Ser
65

Leu
Tyr
Gln
val
Thr
145
Thr
val
Ser
Ala
Pro
225
Ile
Ile
Gln
Gln
Leu
305
Lys
Lys

Pro

Glu
Leu
Lys
Glu

Gly
450

val
Leu
Met
Phe
50

val
Tyr
Cys
Gly
Tyr
130
Leu
Trp
Leu
Ser
Ser
210
Cys
Phe
val
Ile
Thr
290
Pro
val
Pro

Glu

83

442
PRT
Mus musculus

83

Ser
Asp
Ser
Ala

435
Lys

Lys
Arg
Ash
35

Ile
Lys
Leu
Thr
Thr
115
Pro
Gly
ASh
Gln
Pro
195
Ser
Lys
Pro
Thr
Ser
275
His
Ile
ASh
Lys

Glu
355

Asn
Ser
Arg

420
Leu

Leu
Leu
20

Trp
Gly
Gly
Gln
Arg
100
Thr
Leu
Cys
Ser
Ser
180
Arg
Thr
Cys
Pro
Cys
260
Trp
Arg
Gln
Asnh
Gly

340
Glu

Gly
Asp
405
Trp

His

val
5

Ser
val
ASh
Arg
Met
85

AsSp
Leu
Ala
Leu
Gly
165
Asp
Pro
Lys
Pro
Lys
245
val
Phe
Glu
His
Lys
325
Ser

Met

Gln
390
Gly
Gln

Asn

Glu
Cys
Arg
Lys
Phe
70

Asnh
Arg
Thr
Pro
val
150
Ser
Leu
Ser
val
Ala
230
Ile
val
val
Asp
Gln
310
Asp
val

Thr

Pro
Ser
Gln

His

Ser
Ala
Gln
Ala
55

Thr
Thr
Gly
val
Gly
135
Lys
Leu
Tyr
Glu
Asp
215
Pro
Lys
val
ASh
Tyr
295
Asp
Leu
Arg

Lys

Glu
Phe
Gly

Tyr
440

Gly
Thr
Pro
40

Asnh
Ile
Leu
Leu
Ser
120
Ser
Gly
Ser
Thr
Thr
200
Lys
Asnh
Asp
Asp
Asnh
280
ASnN
Trp
Pro
Ala

Lys
360

Ash
Phe
Ash

425
Thr

Gly
Ser
25

Pro
Gly
Ser
Arg
Ar

105
Ser
Ala
Tyr
Ser
Leu
185
val
Lys
Leu
val
val
265
val
Ser
Met
Ala
Pro

345
Gln

Asn
Leu
410
val

Gln

Gly
10

Gly
Gly
Tyr
Arg

Ala
90

g Phe

Ala
Ala
Phe
Gly
170
Ser
Thr
Ile
Leu
Leu
250
Ser
Glu
Thr
Ser
Pro
330
Gln

val

TYr
395
Tyr
Phe

Lys

Leu
Phe
Lys
Thr
Asp
75

Glu
Tyr
Lys
Gln
Pro
155
val
Ser
Cys
val
Gly
235
Met
Glu
val
Leu
Gly
315
Ile
val

Thr

Lys
Ser
Ser

Ser

val
Thr
Ala
Thr
60

Lys
Asp
Phe
Thr
Thr
140
Glu
His
Ser
ASnN
Pro
220
Gly
Ile
Asp
His
Arg
300
Lys
Glu
Tyr

Leu
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Thr
Lys
Cys

Leu
445

Gin
Phe
Leu
Glu
Ser
Ser
Asp
Thr
125
Asn
Pro
Thr
val
val
205
Arg
Pro
Ser
Asp
Thr
285
val
Glu
Arg
val

Thr
365

Thr
Leu
Ser

430
Ser

Pro
Thr
Glu
Tyr
Gln
Ala
Tyr
110
Pro
Ser
val
Phe
Thr
190
Ala
Asp
Ser
Leu
Pro
270
Ala
val
Phe
Thr
Leu

350
Cys

Pro
Thr
415
val

Leu

Gly
15

AsSp
Trp
Ser
Ser
Thr
95

Trp
Pro
Met
Thr
Pro
175
val
His
Cys
val
Ser
255
ASp
Gln
Ser
Lys
Ile
335
Pro

Met

Pro
400
val
Met

Ser

Gly
Tyr
Leu
Ala
Ile
80

Tyr
Gly
Ser
val
val
160
Ala
Pro
Pro
Pro
Phe
240
Pro
val
Thr
Ala
Cys
320
Ser
Pro

val



Thr
Lys
385
Gly
val

Asn

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

<400>

Glu
1

Ser
Tyr
Gly
Ser
65

Leu
Tyr
Gln
val
Thr
145
Thr
val
Ser
Ala
Pro
225
Ile
Ile
Gln
Gln
Leu
305
Lys
Lys

Pro

Asp
370
Thr
Ser
Glu

His

val
Leu
Met
Phe
50

val
Tyr
Cys
Gly
Tyr
130
Leu
Trp
Leu
Ser
Ser
210
Cys
Phe
val
Ile
Thr
290
Pro
val
Pro

Glu

84
442
PRT
Mus musculus

84

Phe
Glu
Tyr
Arg

His
435

Lys
Arg
Ash
35

Ile
Lys
Leu
Thr
Thr
115
Pro
Gly
ASh
Gln
Pro
195
Ser
Lys
Pro
Thr
Ser
275
His
Ile
ASh
Lys

Glu
355

Met
Leu
Phe
Asnh

420
Thr

Leu
Leu
20

Trp
Gly
Gly
Gln
Arg
100
Thr
Leu
Cys
Ser
Ser
180
Arg
Thr
Cys
Pro
Cys
260
Trp
Arg
Gln
Asnh
Gly

340
Glu

Pro
Asnh
Met
405
Ser

Thr

val
5

Ser
val
ASh
Arg
Met
85

AsSp
Leu
Ala
Leu
Gly
165
Asp
Pro
Lys
Pro
Lys
245
val
Phe
Glu
His
Lys
325
Ser

Met

Glu
Tyr
390
Tyr
Tyr

Lys

Glu
Cys
Arg
Lys
Phe
70

Asnh
Arg
Thr
Pro
val
150
Ser
Leu
Ser
val
Ala
230
Ile
val
val
Asp
Gln
310
Asp
val

Thr

Asp
375
Lys
Ser
Ser

Ser

Ser
Ala
Gln
Ala
55

Thr
Thr
Gly
val
Gly
135
Lys
Leu
Tyr
Glu
Asp
215
Pro
Lys
val
ASh
Tyr
295
Asp
Leu
Arg

Lys

Asnh
Lys
Cys

Phe
440

Gly
Thr
Pro
40

Asnh
Ile
Leu
Leu
Ser
120
Ser
Gly
Ser
Thr
Thr
200
Lys
Asnh
Asp
Asp
Asnh
280
ASnN
Trp
Pro
Ala

Lys
360

Tyr
Thr
Leu
Ser

425
Ser

Gly
Ser
25

Pro
Gly
Ser
Arg
Ar

105
Ser
Ala
Tyr
Ser
Leu
185
val
Lys
Leu
val
val
265
val
Ser
Met
Ala
Pro

345
Gln

val
Glu
Arg
410
val

Arg

Gly
10

Gly
Gly
Tyr
Arg

Ala
90

g Phe

Ala
Ala
Phe
Gly
170
Ser
Thr
Ile
Leu
Leu
250
Ser
Glu
Thr
Ser
Pro
330
Gln

val

Glu
Pro
395
val

val

Leu
Phe
Lys
Thr
Asp
75

Glu
Tyr
Lys
Gln
Pro
155
val
Ser
Cys
val
Gly
235
Met
Glu
val
Leu
Gly
315
Ile
val

Thr

Trp
380
val
Glu

His

val
Thr
Ala
Thr
60

Lys
Asp
Phe
Thr
Thr
140
Glu
His
Ser
ASnN
Pro
220
Gly
Ile
Asp
His
Arg
300
Lys
Glu
Tyr

Leu
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Thr
Leu
Lys
Glu

Gin
Phe
Leu
Glu
Ser
Ser
Asp
Thr
125
Asn
Pro
Thr
val
val
205
Arg
Pro
Ser
Asp
Thr
285
val
Glu
Arg
val

Thr
365

Asnh
Asp
Lys

Gly
430

Pro
Thr
Glu
Tyr
Gln
Ala
Tyr
110
Pro
Ser
val
Phe
Thr
190
Ala
Asp
Ser
Leu
Pro
270
Ala
val
Phe
Thr
Leu

350
Cys

Asn
Ser
Asnh

415
Leu

Gly
15

AsSp
Trp
Ser
Ser
Thr
95

Trp
Pro
Met
Thr
Pro
175
val
His
Cys
val
Ser
255
ASp
Gln
Ser
Lys
Ile
335
Pro

Met

Gly
Asp
400
Trp

His

Gly
Tyr
Leu
Ala
Ile
80

Tyr
Gly
Ser
val
val
160
Ala
Pro
Pro
Pro
Phe
240
Pro
val
Thr
Ala
Cys
320
Ser
Pro

val



Thr
Lys
385
Gly
val

Asn

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

<400>

Glu
1

Ser
Gly
Gly
Lys
65

Leu
Ala
Trp
Pro
Thr
145
Thr
Pro
Thr
ASh
Ser
225
Leu
Leu
Ser
Glu
Thr
305
ASh
Pro

Gln

Asp
370
Thr
Ser
Glu

His

val
Leu
Met
Trp
50

Arg
Gln
Lys
Gly
Ser
130
Ala
val
Ala
val
His
210
Cys
Gly
Met
His
val
290
Tyr
Gly
Ile

val

85

453
PRT
Homo sapiens

85

Phe
Glu
Tyr
Arg

His
435

Gln
Arg
Ash
35

Ile
Arg
Met
Tyr
Gln
115
val
Ala
Ser
val
Pro
195
Lys
Asp
Gly
Ile
Glu
275
His
Arg
Lys
Glu

Tyr
355

Met
Leu
Phe
Asnh

420
Thr

Leu
Leu
20

Trp
Asnh
Phe
Asnh
Pro
100
Gly
Phe
Leu
Trp
Leu
180
Ser
Pro
Lys
Pro
Ser
260
Asp
ASnh
val
Glu
Lys

340
Thr

Pro
Asnh
Met
405
Ser

Thr

val
5

Ser
val
Thr
Thr
Ser
85

His
Thr
Pro
Gly
ASh
165
Gln
Ser
Ser
Thr
Ser
245
Arg
Pro
Ala
val
Tyr
325
Thr

Leu

Glu
Tyr
390
Tyr
Tyr

Lys

Glu
Cys
Arg
Tyr
Phe
70

Leu
Tyr
Leu
Leu
Cys
150
Ser
Ser
Ser
Asnh
His
230
val
Thr
Glu
Lys
Ser
310
Lys
Ile

Pro

Asp
375
Lys
Ser
Ser

Ser

Ser
Ala
Gln
Thr
55

Ser
Arg
Tyr
val
Ala
135
Leu
Gly
Ser
Leu
Thr
215
Thr
Phe
Pro
val
Thr
295
val
Cys
Ser

Pro

Ile
Asn
Lys
Cys

Phe
440

Gly
Ala
Ala
40

Gly
Leu
Ala
Gly
Thr
120
Pro
val
Ala
Gly
Gly
200
Lys
Cys
Leu
Glu
Lys
280
Lys
Leu
Lys
Lys

Ser
360

Tyr
Thr
Leu
Ser

425
Ser

Gly
Ser
25

Pro
Glu
ASp
Glu
Ser
105
val
Ser
Lys
Leu
Leu
185
Thr
val
Pro
Phe
val
265
Phe
Pro
Thr
val
Ala

345
Arg

val
Glu
Arg
410
val

Arg

Gly
10

Gly
Gly
Pro
Thr
Asp
90

Ser
Ser
Ser
Asp
Thr
170
Tyr
Gln
Asp
Pro
Pro
250
Thr
Asnh
Arg
val
Ser
330
Lys

Glu

Glu
Pro
395
val

val

Leu
Tyr
Lys
Thr
Ser

75
Thr

Ser
Lys
Tyr
155
Ser
Ser
Thr
Lys
Cys
235
Pro
Cys
Trp
Glu
Leu
315
ASh
Gly

Glu

Trp
380
val
Glu

His

val
Thr
Gly
Tyr
60

Lys
Ala
Trp
Ala
Ser
140
Phe
Gly
Leu
Tyr
Lys
220
Pro
Lys
val
Tyr
Glu
300
His
Lys
GIn

Met
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Thr
Leu
Lys
Glu

Gln
Phe
Leu
Ala
Ser
val
Tyr
Ser
125
Thr
Pro
val
Ser
Ile
205
val
Ala
Pro
val
val
285
Gln
Gln
Ala

Pro

Thr
365

Asnh
Asp
Lys

Gly
430

Pro
Thr
Glu
Ala
Thr
Tyr
Phe
110
Thr

Ser

Glu

Ser
190
Cys
Glu
Pro
Lys
val
270
Asp
Tyr
Asp
Leu
Arg
350
Lys

Asn
Ser
Asnh

415
Leu

Gly
15

Ash
Trp
ASp
Ala
Tyr
95

AsSp
Lys
Gly
Pro
Thr
175
val
Asn
Pro
Glu
Asp
255
Asp
Gly
AsSh
Trp
Pro
335
Glu

Asn

Gly
Asp

400
Trp

Gly
Tyr
val
Phe
Tyr
80

Cys
val
Gly
Gly
val
160
Phe
val
val
Lys
Leu
240
Thr
val
val
Ser
Leu
320
Ala
Pro

Gln



val
val
385
Pro
Thr
val

Leu

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

<400>

Gln
1

Ser
Gly
Ala
Lys
65

Leu
Ala
Leu
Leu
Cys
145
Ser
Ser
Ser
ASh
His
225
val
Thr
Glu
Lys
Ser
305
Lys

Ile

Ser
370
Glu
Pro
val
Met

Ser
450

val
Leu
Met
Ile
50

Gly
Gln
Arg
val
Ala
130
Leu
Gly
Ser
Leu
Thr
210
Thr
Phe
Pro
val
Thr
290
val
Cys

Ser

86
448
PRT
Homo sapiens

86

Leu
Trp
val
Asp
His

435
Pro

Gln
Arg
ASh
35

Ile
Arg
Met
Asp
Thr
115
Pro
val
Ala
Gly
Gly
195
Lys
Cys
Leu
Glu
Lys
275
Lys
Leu
Lys

Lys

Thr
Glu
Leu
Lys
420
Glu

Gly

Leu
Leu
20

Trp
Trp
Phe
Asnh
Leu
100
val
Ser
Lys
Leu
Leu
180
Thr
val
Pro
Phe
val
260
Phe
Pro
Thr
val

Ala
340

Cys
Ser
Asp
405
Ser
Ala

Lys

val
5

Ser
val
Tyr
Thr
Gly
85

Arg
Ser
Ser
ASp
Thr
165
Tyr
Gln
ASp
Pro
Pro
245
Thr
ASh
Arg
val
Ser

325
Lys

Leu
Asn
390
Ser
Arg

Leu

Glu
Cys
Arg
Asp
Ile
70

Leu
Thr
Ser
Lys
Tyr
150
Ser
Ser
Thr
Lys
Cys
230
Pro
Cys
Trp
Glu
Leu
310

Asn

Gly

val
375
Gly
Asp

Trp

Ser
Ala
Gln
Gly
55

Ser
Arg
Gly
Ala
Ser
135
Phe
Gly
Leu
Tyr
Arg
215
Pro
Lys
val
Tyr
Glu
295
His
Lys
Gln

Lys
Gln
Gly
Gln

ASh
440

Gly
Ala
Ala
40

Asp
Arg
Ala
Pro
Ser
120
Thr
Pro
val
Ser
Ile
200
val
Ala
Pro
val
val
280
Gln
Gln
Ala

Pro

Gly
Pro
Ser
Gln

425
His

Gly
Ser
25

Pro
Asn
ASp
Glu
Phe
105
Thr
Ser
Glu
His
Ser
185
Cys
Glu
Pro
Lys
val
265
Asp
Tyr
AsSp
Leu

Arg
345

Phe
Glu
Phe
410
Gly

Tyr

Gly
10

Gly
Gly
Gln
Asnh
Asp
90

Asp
Lys
Gly
Pro
Thr
170
val
Asnh
Pro
Glu
Asp
250
Asp
Gly
Asnh
Trp
Pro

330
Glu

Tyr
Ash
395
Phe
Ash

Thr

val
Phe
Lys
Tyr
Ser
75

Thr
Tyr
Gly
Gly
val
155
Phe
val
val
Lys
Leu
235
Thr
val
val
Ser
Leu
315
Ala

Pro

Pro
380
Asn
Leu
val

Gln

val
Thr
Gly
Tyr
60

Lys
Ala
Trp
Pro
Thr
140
Thr
Pro
Thr
Asnh
Ser
220
Leu
Leu
Ser
Glu
Thr
300
Asnh

Pro

Gln
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Ser
Tyr
Tyr
Phe

Lys
445

Gln
Phe
Leu
45

Ala
ASh
val
Gly
Ser
125
Ala
val
Ala
val
His
205
Cys
Gly

Met

val
285
Tyr
Gly
Ile

val

Asp
Lys
Ser
Ser

430
Ser

Pro
Ser
30

Glu
Asp
Thr
Tyr
Gln
110
val
Ala
Ser
val
Pro
190
Lys
Asp

Gly

Glu
270
His
Arg
Lys
Glu

Tyr
350

Ile
Thr
Lys
415
Cys

Leu

Gly
val
Trp
Ser
Leu
Tyr
95

Gly
Phe
Leu
Trp
Leu
175
ser
Pro
Lys
Pro
Ser
255
ASp
AsSh
val
Glu
Lys

335
Thr

Ala
Thr
400
Leu
Ser

Ser

Arg
Tyr
val
val
Tyr
80

Cys
Thr
Pro
Gly
Asnh
160
Gln
Ser
Ser
Thr
Ser
240
Arg
Pro
Ala
val
Tyr
320
Thr

Leu



Pro
Leu
Asnh
385
Ser
Arg

Leu

Pro
val
370
Gly
Asp
Trp

His

<210> 87
<211> 22
<212> PR

<213>

<400> 87

Glu
1
Ser
Gly
Gly
Lys
65
Leu
Ala
Leu
Leu
Cys
145
Ser
Ser
Ser

Asn

His
225

val
Leu
Met
Trp
50

Gly
Gln
Arg
val
Ala
130
Leu
Gly
Ser
Leu
Thr

210
Thr

<210> 88
<211> 44

<212>
<213>

<400> 88

1

Ser
355
Lys
Gln
Gly
Gln

Asn
435

9
T

Gln
Arg
ASh
35

Ile
Arg
Met
Gly
Thr
115
Pro
val
Ala
Gly
Gly
195
Lys

Cys

9

PRT .
Homo sapiens

Arg
Gly
Pro
Ser
Gln

420
His

Leu
Leu
20

Trp
Asnh
Phe
Asnh
Tyr
100
val
Ser
Lys
Leu
Leu
180
Thr
val

Ala

Glu
Phe
Glu
Phe
405
Gly

Tyr

Homo sapiens

val
5
Ser
val
Thr
Thr
Ser
85
Arg
Ser
Ser
ASp
Thr
165
Tyr
Gln
ASp

Ala

Glu
Tyr
Asn
390
Phe
Asn

Thr

Glu
Cys
Arg
Tyr
Phe
70

Leu
Ser
Ser
Lys
Tyr
150
Ser
Ser

Thr

Lys

Met
Pro
375
Ash
Leu
val

Gln

Ser
Ala
Gln
Ile
55

Ser
Arg
Tyr
Ala
Ser
135
Phe
Gly
Leu
Tyr

Lys
215

Gln val Gln Leu Gln Gln Ser
5

Ser val Lys ¥81 Ser Cys Glu

val Leu His Trp val Lys Gln
35

Thr Lys Asn
360
Ser Asp Ile

Tyr Lys Thr

Tyr Ser Lys
410
Phe Ser Cys
425
Lys Ser Leu
440

Gly Gly Gly
10
Ala Ser Gly
25
Ala Pro Gly
40
Gly Glu Pro

Leu Asp Thr

Ala Glu Asp
90
Ala Met Asp
105
Ser Thr Lys
120
Thr Ser Gly

Pro Glu Pro

val His Thr
170
Ser Ser val
185
Ile Cys Asn
200
val Glu Pro

Gln
Ala
Thr
395
Leu
Ser

Ser

Leu
Tyr
Lys
Ile
Ser
75

Thr
Tyr
Gly
Gly
val
155
Phe
val
val

Lys

val
val
380
Pro
Thr
val

Leu

val
val
Gly
Tyr
60

Lys
Ala
Trp
Pro
Thr
140
Thr
Pro
Thr
Asnh

Ser
220

Gly Ala Glu val Lys
10

Ala ser Gly Tyr Thr
25

Ala Pro Gly Gln Gly
40
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Ser
365
Glu
Pro
val
Met

Ser
445

Gln
Phe
Leu
45

Ala
Ser
val
Gly
Ser
125
Ala
val
Ala
val
His
205
Cys

Lys

Phe

Leu
Trp
val
Asp
His

430
Pro

Pro
Thr
30

Glu
Asp
Thr
Tyr
Gln
110
val
Ala
Ser
val
Pro
190
Lys

Asp

Phe

Thr
Glu
Leu
Lys
415
Glu
Gly

Gly
15

AsSp
Trp
Ser
Ala
Tyr
95

Gly
Phe
Leu
Trp
Leu
175
ser
Pro

Lys

Gly
15

Cys
Ser
Asp
400
Ser
Ala

Lys

Gly
Tyr
Met
val
Tyr
80

Cys
Thr
Pro
Gly
Asnh
160
Gln
Ser
Ser

Thr

Ala

Pro Ser Tyr
30

Leu Glu Trp Ile
45



Gly Ty
50

Lys GI

65

Met GI

Ala Ar
Thr Le

Pro Le
13
Gly Cy
145
Ash Se

Gln Se
Ser Se

Ser As
21
Thr Hi
225
Ser Va

Arg Th
Pro GI1
Ala Ly
29
val Se
305
Tyr Ly
Thr I1
Leu Pr
Cys Le
37
Ser As
385
Asp Se
Ser Ar
Ala Le

Lys

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

<400>

r

y
u
g
u
u
0
S
r
r
r
n
0
S
1
r
u
S
0
r
S
e
o
u
0
n
r
g

u

89
44

Ile
Lys
Leu
Gly
val
115
Ala
Leu
Gly
Ser
Leu
195
Thr
Thr
Phe
Pro
val
275
Thr
val
Cys
Ser
Pro
355
val
Gly
ASp
Trp

His
435

6

PRT .
Homo sapiens

89

Asnh
Ala
Ser
Phe
100
Ile
Pro
val
Ala
Gly
180
Gly
Lys
Cys
Leu
Glu
260
Lys
Lys
Leu
Lys
Lys
340
Ser
Lys
Gln
Gly
Gln

420
Asn

Pro
Thr
Arg
85

Gly
val
Ser
Lys
Leu
165
Leu
Thr
val
Pro
Phe
245
val
Phe
Pro
Thr
val
325
Ala
Arg
Gly
Pro
Ser
405
Gln

His

Tyr
Leu
70

Leu
Gly
Ser
Ser
Asp
150
Thr
Tyr
Gln
Asp
Pro
230
Pro
Thr
Asnh
Arg
val
310
Ser
Lys
Glu
Phe
Glu
390
Phe
Gly

Tyr

Ash
55

Thr
Arg
Ser
Ser
Lys
135
Tyr
Ser
Ser
Thr
Lys
215
Cys
Pro
Cys
Trp
Glu
295
Leu
ASh
Gly
Glu
Tyr
375
ASh
Phe
ASh

Thr

Asp
Arg
Ser
Tyr
Ala
120
Ser
Phe
Gly
Leu
Tyr
200
Arg
Pro
Lys
val
Tyr

280
Ser

Glu
Gln
Met
360
Pro
Asn
Leu
val

Gln
440

Gly
Asp
Asp
Gly
105
Ser
Thr
Pro
val
Ser
185
Ile
val
Ala
Pro
val
265
val
Gln
Gln
Ala
Pro
345
Thr
Ser
Tyr
Tyr
Phe

425
Lys

Thr
Thr
Asp
90

Phe
Thr
Ser
Glu
His
170
Ser
Cys
Glu
Pro
Lys
250
val
Asp
Tyr
Asp
Leu
330
Arg
Lys
Asp
Lys
Ser
410
Ser

Ser

Gln
Ser
75

Thr
Ala
Lys
Gly
Pro
155
Thr
val
Asn
Pro
Glu
235
Asp
Asp
Gly
ASn
Trp
315
Pro
Glu
ASh
Ile
Thr
395
Lys
Cys

Leu

Tyr
60

Ile
Ala
Tyr
Gly
Gly
140
val
Phe
val
val
Lys
220
Leu
Thr
val
val
Ser
300
Leu
Ala
Pro
Gln
Ala
380
Thr
Leu
Ser

Ser

GIn val GIn Leu val Gln ser Gly Ala Egu val Lys
1 5

Ser val Lys val Ser Cys Lys Ala %Er Gly Tyr Thr
20
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Asn
Ash
val
Trp
Pro
125
Thr
Thr
Pro
Thr
Asn
205
Ser
Leu
Leu
Ser
Glu
285
Thr
ASh
Pro
GlIn
val
365
val
Pro
Thr
val

Leu
445

Lys
Thr
Tyr
Gly
110
Ser
Ala
val
Ala
val
190
His
Cys
Gly
Met
His
270
val
Tyr
Gly
Ile
val
350
Ser
Glu
Pro
val
Asnh

430
Ser

Lys
Ala
Tyr
95

Gln
val
Ala
Ser
val
175
Pro
Lys
Asp
Gly
Ile
255
Glu
His
Arg
Lys
Glu
335
Tyr
Leu
Trp
val
Asp
415
His

Pro

Phe
Tyr
80

Cys
Gly
Phe
Leu
Trp
160
Leu
Ser
Pro
Lys
Pro
240
Ser
Asp
Asnh
val
Glu
320
Lys
Thr
Thr
Glu
Leu
400
Lys
Glu

Gly

Lys Pro Gly Ser
15

Phe Thr Ser Tyr
30



Arg
Gly
Lys
65

Met
Ala
Thr
Pro
val
145
Ala
Gly
Gly
Lys
Cys
225
Leu
Glu
Lys
Lys
Leu
305
Lys
Lys
Ser
Lys
Gln
385
Gly
Gln

Asn

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

<400>

Met
Tyr
50

Asp
Glu
Arg
val
Ser
130
Lys
Leu
Leu
Thr
val
210
Pro
Phe
val
Phe
Pro
290
Thr
val
Ala
Arg
Gly
370
Pro
Ser
Gln

His

His
35

Ile
Lys
Leu
Gly
Ser
115
Ser
Asp
Thr
Tyr
Gln
195
Asp
Pro
Pro
Thr
ASh
275
Arg
val
Ser
Lys
Asp
355
Phe
Glu
Phe
Gly

Tyr
435

90
448
PRT
Homo sapiens

90

Trp
Asnh
Ala
Ser
Gly
100
Ser
Lys
Tyr
Ser
Ser
180
Thr
Lys
Cys
Pro
Cys
260
Trp
Glu
Leu
Asnh
Gly
340
Glu
Tyr
Asnh
Phe
Asnh

420
Thr

val
Pro
Thr
Ser
Gly
Ala
Ser
Phe
Gly
165
Leu
Tyr
Lys
Pro
Lys
245
val
Tyr
Glu
His
Lys
325
Gln
Leu
Pro
ASh
Leu
405
val

Gln

Glu val Gln Leu Leu
1 5

Ser Leu Arg Leu Ser
20

Arg
Ser
Ile
70

Leu
val
Ser
Thr
Pro
150
val
Ser
Ile
val
Ala
230
Pro
val
val
Gln
Gln
310
Ala
Pro
Thr
Ser
Tyr
390
Tyr
Phe

Lys

Glu

Cys

Gln
Thr
55

Thr
Arg
Phe
Thr
Ser
135
Glu
His
Ser
Cys
Glu
215
Pro
Lys
val
ASp
Tyr
295
Asp
Leu
Arg
Lys
ASp
375
Lys
Ser
Ser

Ser

Ser

Ala

Ala
40

Gly
Ala
Ser
Asp
Lys
120
Gly
Pro
Thr
val
Asnh
200
Pro
Glu
Asp
Asp
Gly
280
Asnh
Trp
Pro
Glu
Asnh
360
Ile
Thr
Lys
Cys

Leu
440

Gly

Ala

Pro
Tyr
Asp
Glu
Tyr
105
Gly
Gly
val
Phe
val
185
val
Lys
Leu
Thr
val
265
val
Ser
Leu
Ala
Pro
345
Gln
Ala
Thr
Leu
Ser

425
Ser

Gly

Ser
25

Gly
Thr
Glu
Asp
90

Trp
Pro
Thr
Thr
Pro
170
Thr
Asnh
Ser
Leu
Leu
250
Ser
Glu
Thr
Asnh
Pro
330
Gln
val
val
Pro
Thr
410
val

Leu

Gly
10

Gln
Glu
Ser
75

Thr
Gly
Ser
Ala
val
155
Ala
val
His
Cys
Gly

235
Met

val
Tyr
Gly
315
Ile
val
Ser
Glu
Pro
395
val
Met

Ser

Leu

Gly
Tyr
60

Thr
Ala
Gln
val
Ala
140
Ser
val
Pro
Lys
Asp

220
Gly

Glu
His
Arg
300
Lys
Glu
Tyr
Leu
Trp
380
val
Asp
His

Pro

val

Gly Phe Thr

Page 42

Leu
45

Ash
Ash
val
Gly
Phe
125
Leu
Trp
Leu
Ser
Pro
205
Lys
Pro
Ser
Asp
ASn
285
val
Glu
Lys
Thr
Thr
365
Glu
Leu
Lys
Glu

Gly
445

Gln

Phe

Glu
Gln
Thr
Tyr
Thr
110
Pro
Gly
Asnh
Gln
Ser
190
Ser
Thr
Ser
Arg
Pro
270
Ala
val
Tyr
Thr
Leu
350
Cys
Ser
Asp
Ser
Ala

430
Lys

Trp
Lys
Ala
Tyr
95

Leu
Leu
cys
Ser
Ser
175
Ser
Ash
His
val
Thr
255
Glu
Lys
Ser
Lys
Ile
335
Pro
Leu
Asn
Ser
Arg

415
Leu

Ile
Phe
Tyr
80

Cys
val
Ala
Leu
Gly
160
Ser
Leu
Thr
Thr
Phe
240
Pro
val
Thr
val
Cys
320
Ser
Pro
val
Gly
Asp

400
Trp

Pro Gly Gly
15

Ser Ser Tyr
30



Ala
Ser
Lys
65

Leu
Ala
Gly
Ser
Ala
145
val
Ala

val

Cys
225
val
Thr
Glu
Lys
Ser
305
Lys
Ile
Pro
Leu
ASh
385
Ser
Arg

Leu

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

Met
Gly
Gly
Gln
Lys
Gln
val
130
Ala
Ser
val
Pro
Lys
210
val
Phe
Pro
val
Thr
290
val
Cys
Ser
Pro
val
370
Gly
Asp
Trp

His

<220>

<221>

<222> 1

<223>

Ser
35

Ile
Arg
Met
Asp
Gly
115
Phe
Leu
Trp
Leu
Ser
195
Pro
Glu
Leu
Glu
Gln
275
Lys
Leu
Lys
Lys
Ser
355
Lys
Gln
Gly
Gln

Asn
435

91
448
PRT
Homo sapiens

Xaa =

Trp
Thr
Phe
Asnh
Pro
100
Thr
Pro
Gly
Asnh
Gln
180
Ser
Ser
Cys
Phe
val
260
Phe
Pro
Thr
val
Thr
340
Arg
Gly
Pro
Ser
Gln

420
His

VARIANT

val
Gly
Thr
Ser
Gly
Leu
Leu
Cys
Ser
165
Ser
Ash
Ash
Pro
Pro
245
Thr
ASh
Arg
val
Ser
325
Lys
Glu
Phe
Glu
Phe
405
Gly

Tyr

Arg
Ser
Ile
70

Leu
Thr
val
Ala
Leu
150
Gly
Ser
Phe
Thr
Pro
230
Pro
Cys
Trp
Glu
val
310
Asnh
Gly
Glu
Tyr
Asnh
390
Phe
Asn

Thr

Gln
Gly
55

Ser
Arg
Thr
Thr
Pro
135
val
Ala
Gly
Gly
Lys
215
Cys
Lys
val
Tyr
Glu
295
His
Lys
Gln
Met
Pro
375
ASh
Leu
val

Gln

any amino acid

Ala
40

Gly
Arg
Ala
val
val
120
Cys
Lys
Leu
Leu
Thr
200
val
Pro
Pro
val
val
280
Gln
Gln
Gly
Pro
Thr
360
Ser
Tyr
Tyr
Phe

Lys
440

Pro
Ser
Asp
Glu
Ile
105
Ser
Ser
AsSp
Thr
Tyr
185
Gln
Asp
Ala
Lys
val
265
ASp
Phe
ASp
Leu
Arg
345
Lys
ASp
Lys
Ser
Ser

425
Ser

Gly
Thr
Asnh
Asp
90

Met
Ser
Arg
Tyr
Ser
170
Ser
Thr
Lys
Pro
Asp
250
Asp
Gly
Asnh
Trp
Pro
330
Glu
Asnh
Ile
Thr
Lys
410
Cys

Leu

Lys
Tyr
Ser
75

Thr
Ser
Ala
Ser
Phe
155
Gly
Leu
Tyr
Thr
Pro
235
Thr
val
val
Ser
Leu
315
Ala
Pro
Gln
Ala
Thr
395
Leu
ser

Ser

Gly
Tyr
60

Lys
Ala
Trp
Ser
Thr
140
Pro
val
Ser
Thr
val
220
val
Leu
Ser
Glu
Thr
300
Asnh
Pro
Gln
val
val
380
Pro
Thr
val

Leu

Page 43

Leu
45

Ala
Ash
val
Phe
Thr
125
Ser

Glu

Ser
Cys
205
Glu
Ala

Met

val
285
Phe
Gly
Ile
val
Ser
365
Glu
Pro
val
Met

Ser
445

Glu
Asp
Thr
Tyr
Asp
110
Lys
Glu
Pro
Thr
val
190
Asn
Arg
Gly
Ile
Glu
270
His
Arg
Lys
Glu
Tyr
350
Leu
Trp
Met
Asp
His
430
Pro

Trp
Ser
Leu
Tyr
95

Pro
Gly
Ser
val
Phe
175
val
val
Lys
Pro
Ser
255
ASp
Asn
val
Glu
Lys
335
Thr
Thr
Glu
Leu
Lys
415
Glu

Gly

val
val
Tyr
80

Cys
Trp
Pro
Thr
Thr
160
Pro
Thr
Asp
Cys
Ser
240
Arg
Pro
Ala
val
Tyr
320
Thr
Leu
Cys
Ser
Asp
400
Ser
Ala

Lys



<400> 91

Xaa
1
Ser
Trp
Gly
Lys
65
Met
Ala
Gly
Ser
Ala
145
val
Ala

val

Cys
225
val
Thr
Glu
Lys
Ser
305
Lys
Ile
Pro
Leu
ASh
385
Ser
Arg

Leu

val
val
Ile
Glu
50

Asp
Glu
Arg
Gln
val
130
Ala
Ser
val
Pro
Lys
210
val
Phe
Pro
val
Thr
290
val
Cys
Ser
Pro
val
370
Gly
Asp
Trp

His

<210> 92
<211> 45

<212>
<213>

Gln
Lys
Gln
35

Ile
Arg
Leu
Tyr
Gly
115
Phe
Leu
Trp
Leu
Ser
195
Pro
Glu
Leu
Glu
Gln
275
Lys
Leu
Lys
Lys
Ser
355
Lys
Gln
Gly
Gln

Asn
435

1

PRT_ L
Artificial Sequence

Leu
val
20

Trp
Leu
val
Ser
Phe
100
Thr
Pro
Gly
Asnh
Gln
180
Ser
Ser
Cys
Phe
val
260
Phe
Pro
Thr
val
Ala
340
Gln
Gly
Pro
Ser
Glu

420
His

val
Ser
val
Pro
Thr
Ser
85

Phe
Leu
Leu
Cys
Ser
165
Ser
ASh
ASh
Pro
Pro
245
Thr
ASh
Arg
val
Ser
325
Lys
Glu
Phe
Glu
Phe
405
Gly

Tyr

Gln
Cys
Arg
Gly
Met
70

Leu
Gly
val
Ala
Leu
150
Gly
Ser
Phe
Thr
Pro
230
Pro
Cys
Trp
Glu
Leu
310
Asnh
Gly
Glu
Tyr
Asnh
390
Phe
Asnh

Thr

Ser
Lys
Gln
Ser
55

Thr
Arg
Ser
Thr
Pro
135
val
Ala
Gly
Gly
Lys
215
Cys
Lys
val
Tyr
Glu
295
His
Lys
Gln
Met
Pro
375
ASh
Leu
val

Gln

Gly
Ala
Ala
40

Gly
Arg
Ser
Ser
val
120
Cys
Lys
Leu
Leu
Thr
200
val
Pro
Pro
val
val
280
Gln
Gln
Gly
Pro
Thr
360
Ser
Tyr
Tyr
Phe

Lys
440

Ala
Ser
25

Pro
Ser
Asp
Glu
Pro
105
Ser
Ser
Asp
Thr
Tyr
185
Gln
ASp
Ala
Lys
val
265
ASp
Phe
ASp
Leu
Arg
345
Lys
ASp
Lys
Ser
Ser

425
Ser

Glu
Gly
Gly
Thr
Thr
Asp
90

Asnh
Ser
Arg
Tyr
Ser
170
Ser
Thr
Lys
Pro
Asp
250
Asp
Gly
Asnh
Trp
Pro
330
Glu
Asnh
Ile
Thr
Arg
410
Cys

Leu

val
Tyr
Gln
Glu
Ser
75

Thr
Trp
Ala
Ser
Phe
155
Gly
Leu
Tyr
Thr
Pro
235
Thr
val
val
Ser
Leu
315
Ser
Pro
Gln
Ala
Thr
395
Leu
Ser

Ser

Lys
Ile
Gly
Tyr
60

Thr
Ala
Tyr
Ser
Thr
140
Pro
val
Ser
Thr
val
220
val
Leu
Ser
Glu
Thr
300
Asnh
Ser
Gln
val
val
380
Pro
Thr
val

Leu

Page 44

Lys
Phe
Leu
Thr
Ser
val
Phe
Thr
125
ser

Glu

Ser
Cys
205
Glu
Ala
Met
Gln
val
285
Tyr
Gly
Ile
val
Ser
365
Glu
Pro
val
Met

Ser
445

Pro
Ser
Glu
Glu
Thr
Tyr
Asp
110
Lys
Glu
Pro
Thr
val
190
Asn
Arg
Gly
Ile
Glu
270
His
Arg
Lys
Glu
Tyr
350
Leu
Trp
val
Asp
His
430
Leu

Gly
15

Ash
Trp
Ash
val
Tyr
val
Gly
Ser
val
Phe
175
val
val
Lys
Pro
Ser
255
Asp
ASh
val
Glu
Lys
335
Thr
Thr
Glu
Leu
Lys
415
Glu

Gly

Ala
Tyr
Met
Phe
Tyr
80

Cys
Trp
Pro
Thr
Thr
160
Pro
Thr
Asp
Cys
Ser
240
Arg
Pro
Ala
val
Tyr
320
Thr
Leu
Cys
Ser
Asp
400
Ser
Ala

Lys



<220> )
<223> synthetically

<400> 92

Glu
1

Ser
Trp
Gly
Lys
65

Leu
Ala
Gln
val
Ala
145
Ser
val
Pro
Lys
Asp
225
Gly
Ile
Glu
His
Arg
305
Lys
Glu
Tyr
Leu
Trp
385
val

Asp

Pro

val
Leu
Met
Met
50

Asp
Gln
Arg
Gly
Phe
130
Leu
Trp
Leu
Ser
Pro
210
Lys
Pro
Ser
Asp
Asnh
290
val
Glu
Lys
Thr
Thr
370
Glu
Leu
Lys
Glu

Gly
450

Gln
Arg
Ash
35

Ile
Arg
Met
Gly
Thr
115
Pro
Gly
ASh
Gln
Ser
195
Ser
Thr
Ser
Arg
Pro
275
Ala
val
Tyr
Thr
Leu
355
Cys
Ser
ASp
Ser
Ala

435
LysS

Leu
Leu
20

Trp
His
Phe
Asn
Ile
100
Leu
Leu
Cys
Ser
Ser
180
Ser
Asn
His
val
Thr
260
Glu
Lys
Ser
Lys
Ile
340
Pro
Leu
Asn
Ser
Arg

420
Leu

val
5

Ser
val
Pro
Thr
Ser
85

Tyr
val
Ala
Leu
Gly
165
Ser
Leu
Thr
Thr
Phe
245
Pro
val
Thr
val
Cys
325
Ser
Pro
val
Gly
ASp
405
Trp

His

constructed

Glu
Cys
Arg
Ser
Ile
70

Leu
Phe
Thr
Pro
val
150
Ala
Gly
Gly
Lys
Cys
230
Leu
Glu
Lys
Lys
Leu
310
Lys
Lys
Ser
Lys
Gln
390
Gly
Gln

Asn

Ser
Ala
Gln
Asp
55

Ser
Arg
Tyr
val
Ser
135
Lys
Leu
Leu
Thr
val
215
Pro
Phe
val
Phe
Pro
295
Thr
val
Ala
Arg
Gly
375
Pro
Ser

Gln

Gly
Ala
Ala
40

Ser
val
Ala
Gly
Ser
120
Ser
Asp
Thr
Tyr
Gln
200
Asp
Pro
Pro
Thr
Asnh
280
Arg
val
Ser
Lys
Glu
360
Phe
Glu
Phe
Gly

Tyr
440

humanized heavy

Gly
Ser
25

Pro
Glu
Asp
Glu
Thr
105
Ser
Lys
Tyr
Ser
Ser
185
Thr
Lys
Cys
Pro
Cys
265
Trp
Glu
Leu
ASh
Gly
345
Glu
Tyr
ASh
Phe
ASh

425
Thr

Gly
10

Gly
Gly
Thr
Lys
Asp
90

Thr
Ala
Ser
Phe
Gly
170
Leu
Tyr
Lys
Pro
Lys
250
val
Tyr
Glu
His
Lys
330
Gln
Met
Pro
Asnh
Leu
410
val

Gln

Leu
Tyr
Lys
Arg
Ser
75

Thr
Tyr
Ser
Thr
Pro
155
val
Ser
Ile
val
Ala
235
Pro
val
val
Gln
GlIn
315
Ala
Pro
Thr
Ser
Tyr
395
Tyr
Phe

Lys

val
Ser
Gly
Tyr
60

Lys
Ala
Phe
Thr
Ser
140
Glu
His
Ser
Cys
Glu
220
Pro
Lys
val
Asp
Tyr
300
Asp
Leu
Arg
Lys
Asp
380
Lys
Ser
Ser

Ser

Page 45

chain

Gln
Phe
Leu
45

Ash
Asn
val
Asp
Lys
125
Gly
Pro
Thr
val
ASh
205
Pro
Glu
Asp
Asp
Gly
285
ASh
Trp
Pro
Glu
Asn
365
Ile
Thr
Lys
Cys

Leu
445

Pro
Thr
30

Glu
Gln
Thr
Tyr
Tyr
110
Gly
Gly
val
Phe
val
190
val
Lys
Leu
Thr
val
270
val
Ser
Leu
Ala
Pro
350
GIn
Ala
Thr
Leu
Ser

430
Ser

Gly
15

Gly
Trp
Lys
Leu
Tyr
95

Trp
Pro
Thr
Thr
Pro
175
Thr
ASh
Ser
Leu
Leu
255
Ser
Glu
Thr
Asn
Pro
335
Gln
val
val
Pro
Thr
415
val

Leu

Gly
His
val
Phe
TYyr
80

Cys
Gly
Ser
Ala
val
160
Ala
val
His
Cys
Gly
240
Met
His
val
Tyr
Gly
320
Ile
val
Ser
Glu
Pro
400
val
Met

Ser



<210> 93

<211> 447

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetically constructed chimeric heavy chain

<400> 93
Gln val GIn Leu val GIn Ser Gly Ala $1u Leu Lys Lys Pro Gly Ser
5 0 15
Ser val Lys XS1 Ser Cys Lys Ala Ser Gly Tyr Ile Phe ghr Ser Ser
25 0
Trp ITle Asn Trp val Lys Gln Aga Pro Gly Gln Gly Leu Glu Trp Ile
35 4 45
Gly Agg Ile Asp Pro Ser Asp Gly Glu val His gyr Asnh Gln Asp Phe
5 55 0
Lys Asp Lys Ala Thr Leu Thr val Asp Lys Ser Thr Asn Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Sgp Thr Ala val Tyr Tyr Cys
85 95
Ala Arg Gly Phe Leu Pro Trp Phe Ala Asp Trp Gly Gln Gly Thr Leu
100 105 110
val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu
115 120 125
Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys
130 135 140
Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser
145 150 155 160
Gly Ala Leu Thr ser Gly val His Thr Phe Pro Ala val Leu Gln Ser
165 170 175
Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser Ser
180 185 190
Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys Pro Ser Asn
195 200 205
Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys Asp Lys Thr His
210 215 220
Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val
225 230 235 240
Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
245 250 255
Pro Glu val Thr Cys val val val Asp val Ser His Glu Asp Pro Glu
260 265 270
val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys
275 280 285
Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg val val ser
290 295 300
val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320
Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile
325 330 335
Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln val Tyr Thr Leu Pro
340 345 350
Pro Ser Arg Asp Glu Leu Thr Lys Asn GIn val Ser Leu Thr Cys Leu
355 360 365
val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn
370 375 380
Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser
385 390 395 400
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg
405 410 415
Trp GIn GIn Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu
420 425 430
His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
Page 46



<210> 94
<211> 44
<212> PR

<213>

<400> 94
Asp val Lys
1

Ser
Tyr
Ala
Lys
65

Leu
Ala
Thr
Pro
Gly
145
ASh
Gln
Ser
Ser
Thr
225
Ser
Arg
Pro
Ala
val
305
Tyr
Thr
Leu
Cys
Ser
385
ASp
Ser

Ala

Leu
Met
Ala
50

Gly
Gln
Arg
Ser
Leu
130
Cys
Ser
Ser
Ser
Asn
210
His
val
Thr
Glu
Lys
290
Ser
Lys
Ile
Pro
Leu
370
Asn
Ser
Arg

Leu

435

9
T

Lys
Ser
35

Ile
Arg
Met
His
val
115
Ala
Leu
Gly
Ser
Leu
195
Thr
Thr
Phe
Pro
val
275
Thr
val
Cys
Ser
Pro
355
val
Gly
Asp
Trp

His

Leu
Leu
20

Trp
Asnh
Phe
Ser
Arg
100
Thr
Pro
val
Ala
Gly
180
Gly
Lys
Cys
Leu
Glu
260
Lys
Lys
Leu
Lys
Lys
340
Ser
Lys
Gln
Gly
Gln

420
Asn

Mus musculus

val
5

Ser
val
Ser
Thr
Ser
85

Ser
val
Ser
Lys
Leu
165
Leu
Thr
val
Pro
Phe
245
val
Phe
Pro
Thr
val
325
Ala
Arg
Gly
Pro
Ser
405
Gln

His

Glu
Cys
Arg
Asp
Ile
70

Leu
Gly
Ser
Ser
Asp
150
Thr
Tyr
Gln
Asp
Pro
230
Pro
Thr
Asnh
Arg
val
310
Ser
Lys
Asp
Phe
Glu
390
Phe
Gly

Tyr

Ser
Ala
Gln
Gly
55

Ser
Lys
Tyr
Ser
Lys
135
Tyr
Ser
Ser
Thr
Lys
215
Cys
Pro
Cys
Trp
Glu
295
Leu
ASh
Gly
Glu
Tyr
375
ASh
Phe
ASh

Thr

440

Gly
Ala
Thr
Gly
Arg
Ser
Phe
Ala
120
Ser
Phe
Gly
Leu
Tyr
200
Lys
Pro
Lys
val
Tyr
280
Glu
His
Lys
Gln
Leu
360
Pro
Asnh
Leu

val

Gln

Gly
Ser
25

Pro
Ile
Asp
Glu
Ser
105
Ser
Thr
Pro
val
Ser
185
Ile
val
Ala
Pro
val
265
val
Gln
Gln
Ala
Pro
345
Thr
Ser
Tyr
Tyr
Phe

425
Lys

Gly
10

Gly
Glu
Thr
Asnh
Asp
Met
Thr
Ser
Glu
His
170
Ser
Cys
Glu
Pro
Lys
250
val
Asp
Tyr
Asp
Leu
330
Arg
Lys
Asp
Lys
Ser
410

Ser

Ser

Leu
Phe
Lys
Tyr
Ala
75

Thr
AsSp
Lys
Gly
Pro
155
Thr
val
ASh
Pro
Glu
235
Asp
Asp
Gly
ASh
Trp
315
Pro
Glu
ASh
Ile
Thr
395
Lys
Cys

Leu

val
Thr
Arg
Tyr
60

Lys
Ala
Tyr
Gly
Gly
140
val
Phe
val
val
Lys
220
Leu
Thr
val
val
Ser
300
Leu
Ala
Pro
Gln
Ala
380
Thr
Leu
Ser

Ser
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445

Lys
Phe
Leu
45

Leu
Ash
Leu
Trp
Pro
125
Thr
Thr
Pro
Thr
ASh
205
Ser
Leu
Leu
Ser
Glu
285
Thr
ASh
Pro
Gln
val
365
val
Pro
Thr
val

Leu

Leu
Ser
30

Glu
Asp
Thr
Phe
Gly
110
Ser
Ala
val
Ala
val
190
His
Cys
Gly
Met
His
270
val
Tyr
Gly
Ile
val
350
Ser
Glu
Pro
val
Met

430
Ser

Gly
15

Asn
Leu
Thr
Leu
Tyr
Gln
val
Ala
Ser
val
175
Pro
Lys
Asp
Gly
Ile

255
Glu

Arg
Lys
Glu
335
Tyr
Leu
Trp
val
Asp
415
His

Pro

Gly
Tyr
val
val
Tyr
80

Cys
Gly
Phe
Leu
Trp
160
Leu
Ser
Pro
Lys
Pro
240
Ser
Asp
Asnh
val
Glu
320
Lys
Thr

Thr

Leu
400
Lys
Glu

Gly



Lys

<210> 95
<211> 44

<212>
<213>

<400> 95
Gln Ala Tyr
1

Ser
Ash
Gly
Lys
65

Met
Ala
Gly
Ala
Leu
145
Gly
Asp
Pro
Lys
Pro
225
Phe
Pro
val
Thr
Ala
305
Cys
Ser
Pro
val
Gly
385
ASp

Trp

val
Met
Ala
50

Gly
Gln
Arg
Thr
Pro
130
val
Ser
Leu
Ser
val

210
Pro

Ile
Gln
Gln
290
Leu
Lys
Lys
Pro
Thr
370
Lys
Gly

val

435

3

PRT
Mus musculus

Lys
His
35

Ile
Lys
Leu
val
Gly
115
val
Lys
Leu
Tyr
Gln
195
Asp
Cys
Phe
val
Ile
275
Thr
Pro
val
Pro
Glu
355
Asp
Thr
Ser

Glu

Leu Gln
5

Met Ser
20
Trp val

Tyr Pro
Ala Thr

Ser Ser
85

val Tyr

100

Thr Thr

Cys Gly
Gly Tyr

Ser Ser
165

Thr Leu

180

Ser Ile

Lys Lys
Lys Cys

Pro Pro
245

Thr Cys

260

Ser Trp

His Arg
Ile Gln
Asn Asn
325
Lys Gly
340
Glu Glu
Phe Met
Glu Leu
Tyr Phe

405
Arg Asn

Gln
Cys
Lys
Gly
Leu
70

Leu
Tyr
val
Asp
Phe
150
Gly
Ser
Thr
Ile
Pro
230
Lys
val
Phe
Glu
His
310
Lys
Ser
Met
Pro
Asnh
390
Met

Ser

Ser
Lys
Gln
ASh
Thr
Thr
Ser
Thr
Thr
135
Pro
val
Ser
Cys
Glu
215
Ala
Ile
val
val
Asp
295
Gln
Asp
val
Thr
Glu
375
Tyr
Tyr

TYyr

440

Gly
Ala
Thr
40

Gly
val
Ser
Asnh
val
120
Thr
Glu
His
Ser
Asnh
200
Pro
Pro
Lys
val
Asnh
280
Tyr
Asp
Leu
Arg
Lys
360
Asp
Lys
Ser

Ser

Ala
Ser
25

Pro
Asp
Asp
Glu
Ser
105
Ser
Gly
Pro
Thr
val
185
val
Arg
ASh
AsSp
AsSp
265
ASh
ASh
Trp
Pro
Ala
345
Lys
Ile
ASh
Lys

Cys

Glu
Gly
Arg
Thr
Lys
Asp
90

Tyr
Ala
Ser
val
Phe
170
Thr
Ala
Gly
Leu
val
250
val
val
Ser
Met
Ala
330
Pro
Gln
Tyr
Thr
Leu

410
Ser

Leu
Tyr
Gln
Ser
Ser
75

Ser
Trp
Pro
Ser
Thr
155
Pro

val

Pro
Leu
235
Leu
Ser
Glu
Thr
Ser
315
Pro
Gln
val
val
Glu
395
Arg

val

val
Thr
Gly
Tyr
60

Ser
Ala
Tyr
Ser
val
140
Leu
Ala
Thr
Pro
Thr
220
Gly
Met
Glu
val
Leu
300
Gly
Ile
val
Thr
Glu
380
Pro
val

val
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445

Arg
Phe
Leu
45

Ash
Ser
val
Phe
val
125
Thr
Thr
val
Ser
Ala
205
Ile

Gly

Asp
His
285
Arg
Lys
Glu
Tyr
Leu
365
Trp
val

Glu

Pro
Thr
Glu
Gln
Thr
Tyr
Asp
110
Tyr
Leu
Trp
Leu
Ser
190
Ser
Lys
Pro
Ser
Asp
270
Thr
val
Glu
Arg
val
350
Thr
Thr
Leu
Lys
Glu

Gly
15

Ser
Trp
Lys
Ala
Phe
95

val
Pro
Gly
ASh
Gln
175
Thr
Ser
Pro
Ser
Leu
255
Pro
Ala
val
Phe
Thr
335
Leu
Cys
ASh
ASp
Lys

415
Gly

Tyr
Ile
Phe
Tyr
80

Cys
Trp
Leu
Cys
Ser
160
Ser
Trp
Thr
Cys
val
240
Ser
Asp
Gln
Ser
Lys
320
Ile
Pro
Met
Asn
Ser
400
Asn

Leu



420

His Ash His His Thr

<210> 96
<211> 44
<212> PRT

<213>

<400> 96
Gln Ala Tyr
1

Ser
Ash
Gly
Lys
65

Met
Ala
Gly
Ala
Leu
145
Gly
Asp
Pro
Lys
Pro
225
Phe
Pro
val
Thr
Ala
305
Cys
Ser
Pro
val
Gly
385
ASp

Trp

val
Met
Ala
50

Gly
Gln
Arg
Thr
Pro
130
val
Ser
Leu
Ser
val

210
Pro

Ile
Gln
Gln
290
Leu
Lys
Lys
Pro
Thr
370
Lys
Gly

val

435

3

Lys
His
35

Ile
Lys
Leu
val
Gly
115
val
Lys
Leu
Tyr
Gln
195
Asp
Cys
Phe
val
Ile
275
Thr
Pro
val
Pro
Glu
355
Asp
Thr
Ser

Glu

Leu
Met
20

Trp
Tyr
Ala
Ser
val
100
Thr
Cys
Gly
Ser
Thr
180
Ser
Lys
Lys
Pro
Thr

260
Ser

Ile
Asn
Lys
340
Glu
Phe
Glu
Tyr

Arg

Mus musculus

Gln
5

Ser
val
Pro
Thr
Ser
85

Tyr
Thr
Gly
Tyr
Ser
165
Leu
Ile
Lys
Cys
Pro
245
Cys
Trp
Arg
Gln
ASh
325
Gly
Glu
Met
Leu
Phe

405
Asn

Thr

Gln
Cys
Lys
Gly
Leu
70

Leu
Tyr
val
Asp
Phe
150
Gly
Ser
Thr
Ile
Pro
230
Lys
val
Phe
Glu
His
310
Lys
Ser
Met
Pro
Asnh
390
Met

Ser

Lys

Ser
Lys
Gln
ASh
Thr
Thr
Ser
Thr
Thr
135
Pro
val
Ser
Cys
Glu
215
Ala
Ile
val
val
Asp
295
Gln
Asp
val
Thr
Glu
375
Tyr
Tyr

TYyr

Ser
440

Gly
Ala
Thr
40

Gly
val
Ser
Asnh
val
120
Thr
Glu
His
Ser
Asnh
200
Pro
Pro
Lys
val
Asnh
280
Tyr
Asp
Leu
Arg
Lys
360
Asp
Lys
Ser

Ser

425
Phe

Ala
Ser
25

Pro
Asp
Asp
Glu
Ser
105
Ser
Gly
Pro
Thr
val
185
val
Arg
ASh
AsSp
AsSp
265
ASh
ASh
Trp
Pro
Ala
345
Lys
Ile
ASh
Lys

Cys

Ser

Glu
Gly
Arg
Thr
Lys
Asp
90

Tyr
Ala
Ser
val
Phe
170
Thr
Ala
Gly
Leu
val
250
val
val
Ser
Met
Ala
330
Pro
Gln
Tyr
Thr
Leu

410
Ser

Arg

Leu
Tyr
Gln
Ser
Ser
75

Ser
Trp
Pro
Ser
Thr
155
Pro

val

Pro
Leu
235
Leu
Ser
Glu
Thr
Ser
315
Pro
Gln
val
val
Glu
395
Arg

val

val
Thr
Gly
Tyr
60

Ser
Ala
Tyr
Ser
val
140
Leu
Ala
Thr
Pro
Thr
220
Gly
Met
Glu
val
Leu
300
Gly
Ile
val
Thr
Glu
380
Pro
val

val
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Arg
Phe
Leu
45

Ash
Ser
val
Phe
val
125
Thr
Thr
val
Ser
Ala
205
Ile

Gly

Asp
His
285
Arg
Lys
Glu
Tyr
Leu
365
Trp
val

Glu

430

Pro
Thr
Glu
Gln
Thr
Tyr
Asp
110
Tyr
Leu
Trp
Leu
Ser
190
Ser
Lys
Pro
Ser
Asp
270
Thr
val
Glu
Arg
val
350
Thr
Thr
Leu
Lys
Glu

Gly
15

Ser
Trp
Lys
Ala
Phe
95

val
Pro
Gly
ASh
Gln
175
Thr
Ser
Pro
Ser
Leu
255
Pro
Ala
val
Phe
Thr
335
Leu
Cys
ASh
ASp
Lys

415
Gly

Tyr
Ile
Phe
Tyr
80

Cys
Trp
Leu
Cys
Ser
160
Ser
Trp
Thr
Cys
val
240
Ser
Asp
Gln
Ser
Lys
320
Ile
Pro
Met
Asn
Ser
400
Asn

Leu



420

His Ash His His Thr

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

<400>

Gln
1

Ser
Thr
Thr
Lys
65

Leu
Ala
Leu
Leu
Cys
145
Ser
Ser
Ser
ASh
His
225
val
Thr
Glu
Lys
Ser
305
Lys
Ile
Pro
Leu
ASh
385
Ser

Arg

val
Leu
Met
Phe
50

Gly
Gln
Arg
val
Ala
130
Leu
Gly
Ser
Leu
Thr
210
Thr
Phe
Pro
val
Thr
290
val
Cys
Ser
Pro
val
370
Gly
Asp

Trp

97

448
PRT
Homo sapiens

97

435

Gln
Arg
His
35

Ile
Arg
Met
Thr
Thr
115
Pro
val
Ala
Gly
Gly
195
Lys
Cys
Leu
Glu
Lys
275
Lys
Leu
Lys
Lys
Ser
355
Lys
Gln
Gly

Gln

Leu
Leu
20

Trp
Ser
Phe
Asnh
Gly
100
val
Ser
Lys
Leu
Leu
180
Thr
val
Pro
Phe
val
260
Phe
Pro
Thr
val
Ala
340
Arg
Gly
Pro
Ser

Gln

val
5

Ser
val
Tyr
Thr
Ser
85

Trp
Ser
Ser
ASp
Thr
165
Tyr
Gln
AsSp
Pro
Pro
245
Thr
ASh
Arg
val
Ser
325
Lys
ASp
Phe
Glu
Phe

405
Gly

Thr

Glu
Cys
Arg
Asp
Ile
70

Leu
Leu
Ser
Lys
Tyr
150
Ser
Ser
Thr
Lys
Cys
230
Pro
Cys
Trp
Glu
Leu
310
Asnh
Gly
Glu
Tyr
Asnh
390
Phe

Asn

Lys

Ser
Ala
Gln
Gly
55

Ser
Arg
Gly
Ala
Ser
135
Phe
Gly
Leu
Tyr
Arg
215
Pro
Lys
val
Tyr
Glu
295
His
Lys
Gln
Leu
Pro
375
ASh
Leu

val

Ser
440

Gly
Ala
Ala
40

Asnh
Arg
Ala
Pro
Ser
120
Thr
Pro
val
Ser
Ile
200
val
Ala
Pro
val
val
280
Gln
Gln
Ala
Pro
Thr
360
Ser
Tyr
Tyr

Phe

425
Phe

Gly
Ser
25

Pro
Asn
Asp
Glu
Phe
105
Thr
Ser

Glu

Ser
185
Cys
Glu
Pro
Lys
val
265
AsSp
Tyr
AsSp
Leu
Arg
345
Lys
AsSp
Lys
Ser

Ser

Ser

Gly
Gly
Gly
Lys
Asn
Asp
90

Asp
Lys
Gly
Pro
Thr
170
val
Asn
Pro
Glu
Asp
250
Asp
Gly
Asn
Trp
Pro
330
Glu
Asn
Ile
Thr
Lys

410
Cys

Arg

val
Phe
Lys
Tyr
ser
Thr
Tyr
Gly
Gly
val
155
Phe
val
val
Lys
Leu
Thr
val
val
ser
Leu
Al
Pro
Gln
Ala
Thr
395

Leu

Ser

val
Thr
Gly
Tyr
60

Lys
Ala
Trp
Pro
Thr
140
Thr
Pro
Thr
Asnh
Ser
220
Leu
Leu
Ser
Glu
Thr
300
Asnh
Pro
Gln
val
val
380
Pro

Thr

val

pPage 50

Gln
Phe
Leu
Ala
ASh
Ile
Gly
Ser
125
Ala
val
Ala
val
His
205
Cys
Gly
Met
His
val
285
Tyr
Gly
Ile
val
Ser
365
Glu
Pro

val

Met

430

Pro
Ser
Glu
Asp
Thr
Tyr
Gln
110
val
Ala
Ser
val
Pro
190
Lys
Asp
Gly

Glu
270
His
Arg
Lys
Glu
Tyr
350
Leu
Trp
val
Asp

His

Gly
15

Ser
Trp
Ser
Leu
Tyr
Gly
Phe
Leu
Trp
Leu
175
Ser
Pro
Lys
Pro
Ser
255
ASp
ASh
val
Glu
Lys
335
Thr
Thr
Glu
Leu
Lys

415
Glu

Arg
Tyr
val
val
Tyr
80

Cys
Thr
Pro
Gly
Asnh
160
Gln
Ser
Ser
Thr
Ser
240
Arg
Pro
Ala
val
Tyr
320
Thr
Leu
Cys
Ser
Asp
400
Ser

Ala



420

Leu His Asn His Tyr Thr Gln Lys

<210> 98
<211> 39

435

9

<212> PRT
<213> Artificial Sequence

<220>

440

<223> synthetically constructed

<400> 98

Gln val
1

Thr Leu

Ser val

Gly val
50

Ser Arg

65

Thr Met

Arg Asp
Thr Pro

Pro Leu
130

Gly Cys

145

Asn Ser

Gln Ser
Ser Ser

Pro Glu
210

val Lys

225

Thr Lys

val Leu
Cys Lys
Ser Lys
290
Pro Ser

305
val Lys

Gly Gln
Asp Gly
Trp Gln

370

His Asnhn
385

Thr
Thr
His
35

Ile
Leu
Thr
Pro
val
115
Ala
Leu
Gly
Ser
Leu
195
val
Phe
Pro
Thr
val
275
Ala
Arg
Gly
Pro
Ser
355
Gln

His

Leu
Leu
20

Trp
Trp
Ser
Asnh
Pro
100
Thr
Pro
val
Ala
Gly
180
Gly
Thr
Asnh
Arg
val
260
Ser
Lys
Glu
Phe
Glu
340
Phe
Gly

Tyr

Arg
5

Thr
val
Ala
Ile
Met
85

Ser
val
Ser
Lys
Leu
165
Leu
Thr
Cys
Trp
Glu
245
Leu
Asnh
Gly
Glu
Tyr
325
Asnh
Phe
Asnh

Thr

Glu
Cys
Arg
Ser
Ser
70

Asp
Ser
Ser
Ser
Asp
150
Thr
Tyr
Gln
val
Tyr
230
Glu
His
Lys
Gln
Met
310
Pro
Asnh
Leu
val

Gln
390

Ser
Thr
Gln
Gly
55

Lys
Pro
Leu
Ser
Lys
135
Tyr
Ser
Ser
Thr
val
215
val
Gln
Gln
Ala
Pro
295
Thr
Ser
Tyr
Tyr
Phe

375
Lys

Gly
val
Pro
40

Gly
Asp
val
Leu
Ala
120
Ser
Phe
Gly
Leu
Tyr
200
val
Asp
Tyr
Asp
Leu
280
Arg
Lys
Asp
Lys
Ser
360
Ser

Ser

425

Ser Leu Ser Leu

humanized heavy

Pro Ala Leu val

Ser
25

Pro
Thr
Thr
Asp
Arg
105
Ser
Thr
Pro
val
Ser
185
Asp
Asp
Gly
Asnh
Trp
265
Pro
Glu
Asnh
Ile
Thr
345
Lys
Cys

Leu

Gly
Gly
Asp
Ser
Thr
90

Leu
Thr
Ser
Glu
His
170
Ser
Thr
val
val
Ser
250
Leu
Ala
Pro
Gln
Ala
330
Thr
Leu
Ser

Ser

Phe
Lys
Tyr
Arg
75

Ala
Asp
Lys
Gly
Pro
155
Thr
val
Leu
Ser
Glu
235
Thr
Asnh
Pro
Gln
val
315
val
Pro
Thr
val

Leu
395

Ser
Gly
Asnh
60

Asnh
Thr
Tyr
Gly
Gly
140
val
Phe
val
Met
His
220
val
Tyr
Gly
Ile
val
300
Ser
Glu
Pro
val
Met

380
Ser
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430

Ser Pro Gly Lys

445

chain

Lys
Leu
Leu
45

Ser
Gln
Tyr
Trp
Pro
125
Thr
Thr
Pro
Thr
Ile
205
Glu
His
Arg
Lys
Glu
285
Tyr
Leu
Trp
val
Asp
365
His

Pro

Pro
Thr
30

Glu
Ala
val
Tyr
Gly
110
Ser
Ala
val
Ala
val
190
Ser
Asp
Asnh
val
Glu
270
Lys
Thr
Thr
Glu
Leu
350
Lys
Glu

Gly

Thr
15

Ser
Trp
Leu
val
Cys
95

Arg
val
Ala
Ser
val
175
Pro
Arg
Pro
Ala
val
255
Tyr
Thr
Leu
Cys
Ser
335
Asp
Ser
Ala

Lys

Gln
Tyr
Leu
Met
Leu
80

Ala
Gly
Phe
Leu
Trp
160
Leu
Ser
Thr
Glu
Lys
240
Ser
Lys
Ile
Pro
Leu
320
Asnh
Ser
Arg

Leu



<210> 99
<211> 45
<212> PR

0
T

<213> Mus musculus

<400> 99
Gln val

Ser val
Thr Met

Gly Tyr
50

Lys Asp

65

Met Gln

Ala Arg
Thr Thr

Pro Leu
130

Gly Cys

145

Asn Ser

Gln Ser
Thr Trp

Ser Thr
210

Lys Thr

225

Pro Ser

Ser Arg
Asp Pro
Asn Ala
290
val val
305
Glu Tyr
Lys Thr
Thr Leu
Thr Cys
370
Glu Ser
385
Leu Asp
Lys Ser

Glu Ala

Gln
Lys
His
35

Ile
Lys
Leu
Tyr
Leu
115
Ala
Leu
Gly
Asp
Pro
195
Lys
His
val
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro
355
Leu
AsSh
Ser
Arg

Leu
435

Leu
Met
20

Trp
Asnh
Ala
Ser
Tyr
100
Thr
Pro
val
Ser
Leu
180
Ser
val
Thr
Phe
Pro
260
val
Thr
val
Cys
Ser
340
Pro
val
Gly
Asp
Trp

420
His

Gln
5

Ser
val
Pro
Thr
Ser
85

AsSp
val
val
Lys
Leu
165
Tyr
Gln
Asp
Cys
Leu
245
Glu
Lys
Lys
Leu
Lys
325
Lys
Ser
Lys
Gln
Gly
405
Gln

Asn

Gln
Cys
Lys
Ser
Leu
70

Leu
Asp
Ser
Cys
Gly
150
Ser
Thr
Ser
Lys
Pro
230
Phe
val
Phe
Pro
Thr
310
val
Ala
Arg
Gly
Pro
390
Ser
Gln

His

Ser
Lys
Gln
Arg
55

Thr
Thr
His
Ser
Gly
135
Tyr
Ser
Leu
Ile
Lys
215
Pro
Pro
Thr
ASh
Ar

295
val
Ser
Lys
Asp
Phe
375
Glu
Phe
Gly

TYyr

Gly
Ala
Arg
40

Gly
Thr
Ser
Tyr
Ala
120
Gly
Phe
Gly
Ser
Thr
200
Ile
Cys
Pro

Cys

Trp
280

g Glu

Leu
Asn
Gly
Glu
360
Tyr
Asn
Phe

Asn

Thr
440

Ala
Ser
25

Pro
Tyr
Asp
Glu
Cys
105
Lys
Thr
Pro
val
Ser
185
Cys
Glu
Pro
Lys
val
265
Tyr
Glu
His
Lys
Gln
345
Leu
Pro
AsSh
Leu
val

425
Gln

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Leu
Thr
Thr
Glu
His
170
Ser
Asnh
Pro
Ala
Pro
250
val
val
Gln
Gln
Ala
330
Pro
Thr
Ser
Tyr
Tyr
410
Phe

Lys

Leu
Tyr
Gln
ASh
Ser
75

Ser
ASp
Thr
Gly
Pro
155
Thr
val
val
Arg
Pro
235
Lys
val
ASp
Tyr
ASp
315
Leu
Arg
Lys
Asp
Lys
395
Ser
Ser

Ser

Ala
Thr
Gly
Tyr
60

Ser
Ala
Tyr
Ala
Ser
140
val
Phe
Thr
Ala
Pro
220
Glu
Asp
Asp
Gly
Asnh
300
Trp
Pro
Glu
Asnh
Ile
380
Thr
Lys
Cys

Leu
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Arg
Phe
Leu
45

ASh
Ser
val
Trp
Pro
125
Ser
Thr
Pro
val
His
205
Lys
Leu
Thr
val
val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu
Ser

Ser
445

Pro
Thr
30

Glu
Gln
Thr
Tyr
Gly
110
Ser
val
Leu
Ala
Thr
190
Pro
Ser
Leu
Leu
Ser
270
Glu
Thr
Asnh
Pro
Gln
350
val
val
Pro
Thr
val

430
Leu

Gly
15

Arg
Trp
Lys
Ala
Tyr
95

Gln
val
Thr
Thr
val
175
Ser
Ala
Cys
Gly
Met
255
His
val
Tyr
Gly
Ile
335
val
Ser
Glu
Pro
val
415
Met

Ser

Ala
Tyr
Ile
Phe
Tyr
80

Cys
Gly
Tyr
Leu
Trp
160
Leu
Ser
Ser
Asp
Gly
240
Ile

Glu

Arg
Lys
320
Glu
Tyr
Leu
Trp
val

400
Asp

Pro



Gly

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

<400>

Lys
450

100
450
PRT
Mus musculus

100

Gln val Gln

1
Ser

Thr
Gly
Lys
65

Met
Ala
Thr
Pro
Gly
145
ASh
Gln
Thr
Ser
Lys
225
Pro
Ser
Asp
ASh
val
305
Glu
Lys
Thr
Thr
Glu
385
Leu

Lys

val
Met
Tyr
50

Asp
Gln
Arg
Thr
Leu
130
Cys
Ser
Ser
Trp
Thr
210
Thr
Ser
Arg
Pro
Ala
290
val
Tyr
Thr
Leu
Cys
370
Ser
Asp

Ser

Lys
His
35

Ile
Lys
Leu
Tyr
Leu
115
Ala
Leu
Gly
Asp
Pro
195
Lys
His
val
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro
355
Leu
ASh
Ser

Arg

Leu
Met
20

Trp
Asnh
Ala
Ser
Tyr
100
Thr
Pro
val
Ser
Leu
180
Ser
val
Thr
Phe
Pro
260
val
Thr
val
Cys
Ser
340
Pro
val
Gly
Asp

Trp
420

Gln
5

Ser
val
Pro
Thr
Ser
85

AsSp
val
val
Lys
Leu
165
Tyr
Gln
AsSp
Cys
Leu
245
Glu
Lys
Lys
Leu
Lys
325
Lys
Ser
Lys
Gln
Gly

405
Gln

Gln
Cys
Lys
Ser
Leu
70

Leu
Asp
Ser
Cys
Gly
150
Ser
Thr
Ser
Lys
Pro
230
Phe
val
Phe
Pro
Thr
310
val
Ala
Arg
Gly
Pro
390
Ser

Gln

Ser
Lys
Gln
Arg
55

Thr

Thr

Ser
Gly
135
Tyr
Ser
Leu
Ile
Lys
215
Pro
Pro
Thr
ASh
Arg
295
val
Ser
Lys
Asp
Phe
375
Glu
Phe

Gly

Gly
Ala
Arg
40

Gly
Thr
Ser
Tyr
Ala
120
Gly
Phe
Gly
Ser
Thr
200
Ile
Cys
Pro
Cys
Trp
280
Glu
Leu
Asnh
Gly
Glu
360
Tyr
Asnh
Phe

Asn

Ala
Ser
25

Pro
Tyr
Asp
Glu
Cys
105
Lys
Thr
Pro
val
Ser
185
Cys
Glu
Pro
Lys
val
265
Tyr

Glu

Lys
Gln
345
Leu
Pro
ASh
Leu

val
425

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Leu
Thr
Thr
Glu
His
170
Ser
Asnh
Pro
Ala
Pro
250
val
val
Gln
Glin
Ala
330
Pro
Thr
Ser
Tyr
Tyr

410
Phe

Leu
Tyr
Gln
Ash
Ser
75

Ser
ASp
Thr
Gly
Pro
155
Thr
val
val
Arg
Pro
235
Lys
val
ASp
Tyr
AsSp
315
Leu
Arg
Lys
ASp
Lys
395
Ser

Ser

Ala
Thr
Gly
Tyr
60

Ser
Ala
Tyr
Ala
Ser
140
val
Phe
Thr
Ala
Pro
220
Glu
Asp
Asp
Gly
Asnh
300
Trp
Pro
Glu
Asn
Ile
380
Thr
Lys

Cys
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Arg
Phe
Leu
45

Ash
Ser
val
Trp
Pro
125
Ser
Thr
Pro
val
His
205
Lys
Leu
Thr
val
val
285
Ser
Leu
Ala
Pro
Gln
365
Ala
Thr
Leu

Ser

Pro
Thr
30

Glu
Gln
Thr
Tyr
Gly
110
Ser
val
Leu
Ala
Thr
190
Pro
Ser
Leu
Leu
Ser
270
Glu
Thr
Asn
Pro
Gln
350
val
val
Pro
Thr

val
430

Gly
15

Arg
Trp
Lys
Ala
Tyr
Gln
val
Thr
Thr
val
175
Ser
Ala
cys
Gly
Met
255
His
val
Tyr
Gly
Ile
335
val
Ser
Glu
Pro
val

415
Met

Ala
Tyr
Ile
Phe
Tyr
80

Cys
Gly
Tyr
Leu
Trp
160
Leu
Ser
Ser
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp
val
400
Asp

His



Glu Ala Leu His Ash His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro

Gly

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

Lys
450

<220>

<223>
<400>

Gln
1

Ser
Tyr
Gly
Gln
65

Met
Ala
Trp
Pro
Thr
145
Thr
Pro
Thr
Asp
Tyr
225
Pro
Ser
Asp
ASh
val
305
Glu
Lys
Thr
Thr

Glu

val
val
Ile
Arg
50

Gly
Glu
Arg
Gly
Ser
130
Ala
val
Ala
val
His
210
Gly
Ser
Arg
Pro
Ala
290
val
Tyr
Thr
Leu
Cys

370
Ser

435

101
450
PRT
Artificial Sequence

Gln
Lys
His
35

Ile
Arg
Leu
Glu
Gln
115
val
Ala
Ser
val
Pro
195
Lys
Pro
val
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro
355
Leu

Asn

Leu
val
20

Trp
Asp
val
Ser
Gly
100
Gly
Phe
Leu
Trp
Leu
180
Ser
Pro
Pro
Phe
Pro
260
val
Thr
val
Cys
Ser
340
Pro
val

Gly

val
5

Ser
val
Pro
Thr
Ser
85

Tyr
Thr
Pro
Gly
ASh
165
Gln
Ser
Ser
Cys
Leu
245
Glu
Gln
Lys
Leu
Lys
325
Lys
Ser
Lys

Gln

440

synthetically constructed

101

Gln Ser Gly

Cys
Arg
Ala
Ile
70

Leu
Tyr
Leu
Leu
Cys
150
Ser
Ser
Ser
Asnh
Pro
230
Phe
val
Phe
Pro
Thr
310
val
Ala
Gln
Gly

Pro

Lys
Gln
Ash
55

Thr
Arg
Gly
val
Ala
135
Leu
Gly
Ser
Leu
Thr
215
Ser
Pro
Thr
ASh
Arg
295
val
Ser
Lys
Glu
Phe

375
Glu

Ala
Ala
40

Gly
Ala
Ser
Asnh
Thr
120
Pro
val
Ala
Gly
Gly
200
Lys
Cys
Pro
Cys
Trp
280
Glu
Leu
Asnh
Gly
Glu
360
Tyr

Asn

humanized heavy

Ala
Ser
25

Pro
Tyr
Asp
Glu
Tyr
105
val
Cys
Lys
Leu
Leu
185
Thr
val
Pro
Lys
val
265
Tyr
Glu
His
Lys
Gln
345
Met
Pro

Asn

Glu
10

Gly
Gly
Thr
Thr
Asp
90

Gly
Ser
Ser
Asp
Thr
170
Tyr
Lys
Asp
Ala
Pro
250
val
val
Gln
Gln
Gly
330
Pro
Thr
Ser

Tyr

val
Phe
Gln
Lys
Ser
75

Thr
val
Ser
Arg
Tyr
155
Ser
Ser
Thr
Lys
Pro
235
Lys
val
ASp
Phe
ASp
315
Leu
Arg
Lys
ASp

Lys

Lys
Asnh
Arg
Tyr
60

Ala
Ala
Tyr
Ala
Ser
140
Phe
Gly
Leu
Tyr
Arg
220
Glu
Asp
Asp
Gly
Asnh
300
Trp
Pro
Glu
Asnh
Ile

380
Thr
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445

chain

Lys
Ile
Leu
45

ASp
Ser
val
Ala
Ser
125
Thr
Pro
val
Ser
Thr
205
val
Phe
Thr
val
val
285
Ser
Leu
Ser
Pro
Gln
365
Ala

Thr

Pro
Lys
30

Glu
Pro
Thr
Tyr
Met
110
Thr
Ser
Glu
His
Ser
190
Cys
Glu
Leu
Leu
Ser
270
Glu
Thr
Asnh
Ser
Gln
350
val
val

Pro

Gly
15

Asp
Trp
Lys
Ala
Tyr
95

ASp
Lys
Glu
Pro
Thr
175
val
ASh
Ser
Gly
Met
255
Gln
val
Tyr
Gly
Ile
335
val
Ser
Glu

Pro

Ala
Thr
Met
Phe
Tyr
80

Cys
Tyr
Gly
Ser
val
160
Phe
val
val
Lys
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp

val



385

390

Leu Asp Ser Asp Gly Ser Phe Phe

405

Lys Ser Arg Trp GIn Glu Gly Asn

420

Glu Ala Leu His Asn His Tyr Thr

Gly

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

Lys
450

<220>

<223>
<400>

Glu
1
Ser
Ala
Ser
Lys
65
Leu
Ala
Gly
Ser
Ala
145
val
Ala

val

Cys
225
Gly
Met
His
val
Tyr

305
Gly

val
Leu
Met
Thr
50

Gly
Gln
Lys
Gln
val
130
Ala
Ser
val
Pro
Lys
210
Asp
Gly
Ile
Glu
His
290
Arg
Lys

Glu

435

102
452
PRT
Artificial Sequence

Gln
Arg
His
35

Ile
Arg
Met
Asp
Gly
115
Phe
Leu
Trp
Leu
Ser
195
Pro
Lys
Pro
Ser
AsSp
275
ASh
val
Glu

Lys

Leu
Leu
20

Trp
Ser
Phe
Asnh
Ile
100
Thr
Pro
Gly
Asnh
Gln
180
Ser
Ser
Thr
Ser
Arg
260
Pro
Ala
val
Tyr

Thr
340

val
5

Ser
val
Trp
Thr
Ser
85

Gln
Thr
Leu
Cys
Ser
165
Ser
Ser
ASh
His
val
245
Thr
Glu
Lys
Ser
Lys

325
Ile

Glu
Cys
Arg
Asnh
Ile
70

Leu
Tyr
val
Ala
Leu
150
Gly
Ser
Leu
Thr
Thr
230
Phe
Pro
val
Thr
val
310
Cys

Ser

Ser
Ala
Gln
Ser
55

Ser
Arg
Gly
Thr
Pro
135
val
Ala
Gly
Gly
Lys
215
Cys
Leu
Glu
Lys
Lys
295
Leu
Lys

Lys

440

synthetically constructed

102

Gly
Ala
Ala
40

Gly
Arg
Ala
Asnh
val
120
Ser
Lys
Leu
Leu
Thr
200
val
Pro
Phe
val
Phe
280
Pro
Thr
val

Ala

395

Leu Tyr Ser Arg Leu Thr
410

val Phe Ser Cys Ser val

425

430

GIn Lys Ser Leu Ser Leu

humanized heavy

Gly
Ser
25

Pro
Ser
ASp
Glu
Tyr
105
Ser
Ser
AsSp
Thr
Tyr
185
Gln
ASp
Pro
Pro
Thr
265
ASn
Arg
val
Ser

Lys
345

Gly
10

Gly
Gly
Ile
Asnh
Asp
90

Tyr
Ser
Lys
Tyr
Ser
170
Ser
Thr
Lys
Cys
Pro
250
Cys
Trp
Glu
Leu
AsSn

330
Gly

Leu
Phe
Lys
Gly
Ala
75

Thr
Tyr
Ala
Ser
Phe
155
Gly
Leu
Tyr
Arg
Pro
235
Lys
val
Tyr
Glu
His
315
Lys

Gln

val
Thr
Gly
Tyr
60

Lys
Ala
Gly
Ser
Thr
140
Pro
val
Ser
Ile
val
220
Ala
Pro
val
val
Gln
300
Gln
Ala

Pro
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445

chain

Gln Pro

Phe Asn
30

Leu Glu

45

Ala Asp

Lys Ser
Leu Tyr

Met Asp
110

Thr Lys

125

ser Gly

Glu Pro
His Thr
Ser val
190
Cys Asn
205
Glu Pro
Pro Glu
Lys Asp
val Asp
270
Asp Gly
285
Tyr Asnh
Asp Trp
Leu Pro

Arg Glu
350

val
415
Met

Ser

Gly
15

AsSp
Trp
Ser
Leu
Tyr
val
Gly
Gly
val
Phe
175
val
val
Lys
Leu
Thr
255
val
val
Ser
Leu
Ala

335
Pro

400
Asp

His

Leu

Arg
Tyr
val
val
Tyr
80

Cys
Trp
Pro
Thr
Thr
160
Pro
Thr
Asnh
Ser
Leu
240
Leu
Ser
Glu
Thr
Asnh
320
Pro

Gln



val
Ser
Glu
385
Pro
val
Met

Ser

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

Tyr
Leu
370
Trp
val
Asp
His

Pro
450

<220>

<223>
<400>

Glu
1
Ser
Tyr
val
Lys
65
Leu
Ala
Gln
val
Ala
145
Ser
val
Pro
Lys
ASp

225
Gly

val
Leu
Ser
Ala
50

Gly
Gln
Arg
Gly
Phe
130
Leu
Trp
Leu
Ser
Pro
210
Lys
Pro
Ser
Asp
Asnh

290
val

Thr
355
Thr
Glu
Leu
Lys
Glu

435
Gly

103
451
PRT
Artificial Sequence

Gln
Arg
Trp
35

Ser
Arg
Met
Gly
Thr
115
Pro
Gly
ASh
Gln
Ser
195
Ser
Thr
Ser
Arg
Pro
275
Ala

val

Leu
Cys
Ser
Asp
Ser
420
Ala

Lys

Leu
Leu
20

Asn
Ile
Ile
Asn
Ser
100
Leu
Leu
Cys
Ser
Ser
180
Ser
Asn
His
val
Thr
260
Glu
Lys

Ser

Pro
Leu
Asnh
Ser
405
Arg

Leu

val
5

Ser
Trp
Thr
Thr
Ser
8

His
val
Ala
Leu
Gly
165
Ser
Leu
Thr
Thr
Phe
245
Pro
val
Thr

val

Pro
val
Gly
390
Asp

Trp

Glu
Cys
Ile
Tyr
Ile
70

Leu
Tyr
Thr
Pro
val
150
Ala
Gly
Gly
Lys
Cys
230
Leu
Glu
Lys
Lys

Leu

Ser
Lys
375
Gln
Gly
Gln

Asn

Ser
Ala
Arg
Asp
55

Ser
Arg
Phe
val
Ser
135
Lys
Leu
Leu
Thr
val
215
Pro
Phe
val
Phe
Pro

295
Thr

Arg
360
Gly
Pro
Ser
Gln

His
440

synthetically constructed

103

Gly
val
Gln
40

Gly
Arg
Ala
Gly
Ser
120
Ser
Asp
Thr
Tyr
Gln
200
Asp
Pro
Pro
Thr
Asn
280
Arg

val

Glu
Phe
Glu
Phe
Gly

425
Tyr

Glu
Tyr
Asn
Phe
410
Asn

Thr

Met
Pro
Ash
395
Leu
val

Gln

Thr
Ser
380
Tyr
Tyr
Phe

Lys

humanized heavy

Gly
Ser
25

Ala
Ser
ASp
Glu
His
105
Ser
Lys
Tyr
Ser
Ser
185
Thr
Lys
Cys
Pro
Cys
265
Trp
Glu

Leu

Gly Leu val

10
Gly

Pro
Thr
Asp
Asp
90

Trp
Ala
Ser
Phe
Gly
170
Leu
Tyr
Lys
Pro
Lys
250
val
Tyr
Glu

His

Tyr
Gly
ASh
Ser
75

Thr
His
Ser
Thr
Pro
155
val
Ser
Ile
val
Ala
235
Pro
val
val
Gln

Gln

Ser
Lys
Tyr
60

Lys
Ala
Phe
Thr
Ser
140
Glu
His
Ser
Cys
Glu
220
Pro
Lys
val
Asp
Tyr

300
Asp
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LysS
365
Asp
Lys
Ser
Ser

Ser
445

Asn
Ile
Thr
Lys
Cys

430
Leu

chain

Gln
Ile
Gly
45

ASh
ASh
val
Ala
Lys
125
Gly
Pro
Thr
val
ASh
205
Pro
Glu
Asp
Asp
Gly
285
ASh

Trp

Pro
Thr
30

Leu
Pro
Thr
Tyr
val
110
Gly
Gly
val
Phe
val
190
val
Lys
Leu
Thr
val
270
val
Ser

Leu

Gln
Ala
Thr
Leu
415
Ser

Ser

Gly
15

Ser
Glu
Ser
Phe
Tyr
95

Trp
Pro
Thr
Thr
Pro
175
Thr
ASh
Ser
Leu
Leu
255
Ser
Glu
Thr

Asn

val
val
Pro
400
Thr
val

Leu

Gly
Gly
Trp
val
Tyr
80

Cys
Gly
Ser
Ala
val
160
Ala
val
His
Cys
Gly
240
Met
His
val
Tyr

Gly



305
Lys GI1

Glu Ly
Tyr Th

Leu Th
37
Trp GI1
385
val Le

Asp Ly
His GI1

Pro GI
45

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

<220>
<223>

<400>

Gln va
1

Thr Le

Gly Me

Trp Le
50

Leu Ly

65

val Le

Cys Al
Gly Th

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

<220>
<223>

<400>

u Tyr
s Thr

r Leu
355

r Cys

0

u Ser

u Asp
s Ser

u Ala

435
y Lys
0

104
120
PRT

Lys
Ile
340
Pro
Leu
Asn
Ser
Arg

420
Leu

Cys
325
Ser
Pro
val
Gly
Asp
405
Trp

His

310
Lys

Lys
Ser
Lys
Gln
390
Gly
Gln

Asn

val
Ala
Arg
Gly
375
Pro
Ser
Gln

His

Artificial Sequence

Ser
Lys
Glu
360
Phe
Glu
Phe
Gly

Tyr
440

synthetically constructed

104
1 Thr

u Thr
t Ser
35
u Ala
s Ser
u Lys
a Arg
r Thr

115

105
435
PRT

Leu
Leu
20

val
Asp
Arg
val
Ser

100
val

Arg
5
Thr
Gly
Ile
Leu
Thr
85
Met

Thr

Glu Ser Gly

Cys
Trp
Trp
Thr
70

Asnh
Ile

val

Thr
Ile
Trp
55

Ile
Met
Thr

Ser

Artificial Sequence

Phe
Arg
40

Asp
Ser
Asp
Asn

Ser
120

synthetically constructed

105

Gln val Gln Leu Gln Glu Ser Gly
1

5

Thr Leu Ser Leu Thr Cys Thr val
20

Asp Tyr Tyr Trp Thr Trp Ile Arg
35 40

Trp Ile Gly His Ile Tyr Tyr Ser

Asn Lys
330

Gly Gln

345

Glu Met

Tyr Pro
Asn Asn

Phe Leu
410

Asn val

425

Thr Gln

315
Ala

Pro
Thr
Ser
Tyr
395
Tyr
Phe

Lys

Leu
Arg
Lys
Asp
380
Lys
Ser
Ser

Ser

humanized heavy

Pro Ala Leu val

10
Ser Gly
25
Gln Pro

Asp Lys
Lys Asp
Pro Ala

90

Trp Tyr
105

Phe
Pro
Lys
Thr
75

Asp

Phe

Ser
Gly
Asp
60

Ser
Thr

Asp

humanized heavy

Pro Gly Leu val
10

Ser Gly Gly Ser

25

Gln Ser Pro Gly

Gly Asn Thr Asn
Page 57

Pro Ala

Glu Pro
350

Asn Gln

365

ITe Ala

Thr Thr
Lys Leu
Cys Ser

430

Leu Ser
445

chain

Lys Pro

Leu Ser
30

Lys Ala

45

Tyr Asn

Lys Asn
Ala Thr

val Trp
110

chain

Lys Pro

val Ser
30

Lys Gly

45

Tyr Asn

Pro
335
Gln
val
val
Pro
Thr
415
val

Leu

Thr
15

Thr
Leu
Pro
Gln
Tyr

Gly

Ser
15

Ser
Leu

Pro

320
Ile

val
Ser
Glu
Pro
400
val
Met

Ser

Gln
Ser
Glu
Ser
val
80

Tyr

Ala

Glu
Gly
Glu

Ser



Leu
65

Ser
Cys
Thr
Pro
Gly
145
Ash
Gln
Ser
Ser
Gly
225
Ile

Glu

Arg
Lys
305
Glu
Tyr
Leu
Trp
Met

385
Asp

Pro

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

50
Lys

Leu
val
Met
Leu
130
Cys
Ser
Ser
Asnh
Asnh
210
Pro
Ser
Asp
Asnh
val
290
Glu
Lys
Thr
Thr
Glu
370
Leu
Lys
Glu

Gly

<220>

<223>
<400>

Ser
Lys
Arg
val
115
Ala
Leu
Gly
Ser
Phe
195
Thr
Ser
Arg
Pro
Ala
275
val
Tyr
Thr
Leu
Cys
355
Ser
ASp
Ser
Ala

Lys
435

106
231
PRT
Artificial Sequence

Arg
Leu
Asp
100
Thr
Pro
val
Ala
Gly
180
Gly
Lys
val
Thr
Glu
260
Lys
Ser
Lys
Ile
Pro
340
Leu
Asnh
Ser
Arg

Leu
420

Leu
Ser
85

Arg
val
Cys
Lys
Leu
165
Leu
Thr
val
Phe
Pro
245
val
Thr
val
Cys
Ser
325
Pro
val
Gly
ASp
Trp

405
H1s

Thr
70

Ser
val
Ser
Ser
Asp
150
Thr
Tyr
Gln
Asp
Leu
230
Glu
Gln
Lys
Leu
Lys
310
Lys
Ser
Lys
Gln
Gly
390
Gln

Asn

55
Ile

val
Thr
Ser
Arg
135
Tyr
Ser
Ser
Thr
Glu
215
Phe
val
Phe
Pro
Thr
295
val
Thr
Arg
Gly
Pro
375
Ser
Gln

His

Ser
Thr
Gly
Ala
120
Ser
Phe
Gly
Leu
Tyr
200
Arg
Pro
Thr
Asnh
Arg
280
val
Ser
Lys
Glu
Phe
360
Glu
Phe
Gly

Tyr

synthetically constructed

106

Glu val GIn Leu val Glu Ser Gly
1 5

Ser Leu Arg Leu Ser Cys Ala Ala
20

Ile
Ala
Ala
105
Ser
Thr
Pro
val
Ser
185
Thr
Lys
Pro
Cys
Trp
265
Glu
val
ASnh
Gly
Glu
345
Tyr
ASh
Phe
ASh

Thr
425

Asp
Ala
90

Phe
Thr
Ser
Glu
His
170
Ser
Cys
Cys
Lys
val
250
Tyr
Glu
His
Lys
Gln
330
Met
Pro
Asnh
Leu
val

410
Gln

Thr
75

Asp
Asp
Lys
Glu
Pro
155
Thr
val
Ash
Cys
Pro
235
val
val
Gln
Gln
Gly
315
Pro
Thr
Ser
Tyr
Tyr
395
Phe

Lys

60
Ser

Thr
Ile
Gly
Ser
140
val
Phe
val
val
val
220
Lys
val
Asp
Phe
Asp
300
Leu
Arg
Lys
Asp
Lys
380
Ser
Ser

Ser

Lys
Ala
Trp
Pro
125
Thr
Thr
Pro
Thr
Asp
205
Glu
AsSp
AsSp
Gly
ASh
285
Trp
Pro
Glu
ASh
Ile
365
Thr
Lys
Cys

Leu

Thr
Ile
Gly
110
Ser
Ala
val
Ala
val
190
His
Cys
Thr
val
val
270
Ser
Leu
Ala
Pro
Gln
350
Ala
Thr
Leu
Ser

Ser
430

humanized heavy chain

Gln
Tyr
Gln
val
Ala
Ser
val
175
Pro
Lys
Pro
Leu
ser
255
Glu
Thr
Asn
Pro
Gln
335
val
val
Pro
Thr
val

415
Leu

Phe
80

Tyr
Gly
Phe
Leu
Trp
160
Leu
Ser
Pro
Ala
Met
240
His
val
Phe
Gly
Ile
320
val
Ser
Glu
Pro
val
400
Met

Ser

Gly Gly Leu val Gln Pro Gly Gly
10 15

Ser Gly Tyr Asp Phe Thr His Tyr
25 30
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Gly
Gly
Lys
65

Leu
Ala
Trp
Pro
Thr
145
Thr
Pro
Thr
ASh

Ser
225

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

Met
Trp
50

Arg
Gln
Lys
Gly
Ser
130
Ala
val
Ala
val
His
210
Cys

<220>

<223>
<400>

Gin
1
Ser
ASh
Gly
Lys
65
Met
Ala
Ala
val
Ala
145
Ser
val
Pro

Lys

val
val
Met
Ala
50

Gly
Gln
Arg
Gly
Phe
130
Leu
Trp
Leu
Ser

Pro

Asnh
35

Ile
Arg
Met
Tyr
Gln
115
val
Ala
Ser
val
Pro
195
Lys

Asp

107
451
PRT
Artificial Sequence

Gln
Lys
His
35

Ile
Lys
Leu
Ser
Thr
115
Pro
Gly
Asnh
Gln
Ser

195
Ser

Trp
ASn
Phe
ASn
Pro
100
Gly
Phe
Leu
Trp
Leu
180
Ser
Pro

Lys

Leu
Met
20

Trp
Tyr
Ala
Ser
Thr
100
Thr
Leu
Cys
Ser
Ser
180
Ser

Asn

val
Thr
Thr
Ser
85

Tyr
Thr
Pro
Gly
Asnh
165
Gln
Ser
Ser

Thr

synthetically
107

Gln
5
Ser
val
Pro
Thr
Ser
85
Tyr
val
Ala
Leu
Gly
165
Ser
Leu

Thr

Arg
Tyr
Phe
70

Leu
Tyr
Leu
Leu
Cys
150
Ser
Ser
Ser
ASh

His
230

Gln
Thr
55

Ser
Arg
Tyr
val
Ala
135
Leu
Gly
Ser
Leu
Thr

215
Leu

Ala
40

Gly
Leu
Ala
Gly
Thr
120
Pro
val
Ala
Gly
Gly

200
Lys

constructed

Gln
Cys
Lys
Gly
Leu
70

Leu
Tyr
Thr
Pro
val
150
Ala
Gly
Gly

Lys

Pro
Lys
Gln
Asnh
55

Thr
Thr
Gly
val
Ser
135
Lys
Leu
Leu
Thr

val

Gly
Ala
Thr
40

Gly
Ala
Ser
Gly
Ser
120
Ser
Asp
Thr
Tyr
Gln

200
Asp

Pro
Glu
Asp
Glu
Thr
105
val
Ser
Lys
Leu
Leu
185
Thr

val

chimeric heavy chain

Ala
Ser
25

Pro
Asp
ASp
Glu
Asp
105
Ala
Lys
Tyr
Ser
Ser
185
Thr

Lys

Gly
Pro
Thr
Asp
90

Ser
Ser
Ser
Asp
Thr
170
Tyr
Gln

Asp

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Trp
Ala
Ser
Phe
Gly
170
Leu
Tyr

Lys

Lys
Thr
Ser
75

Thr
His
Ser
Lys
Tyr
155
Ser
Ser

Thr

Lys

Leu
Tyr
Arg
Ser
Ser
75

Ser
Tyr
Ser
Thr
Pro
155
val
Ser

Ile

val

Gly
Tyr
60

Lys
Ala
Trp
Ala
Ser
140
Phe
Gly
Leu
Tyr

Lys
220

val
Thr
Gly
Tyr
60

Ser
Ala
Phe
Thr
Ser
140
Glu
His
Ser
Cys
Glu
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Leu
45

Ala
Ser
val
Tyr
Ser
125
Thr
Pro
val
Ser
Ile

205
val

Lys
Phe
Leu
45

Asnh
Ser
val
Asnh
Lys
125
Gly
Pro
Thr
val
Asnh

205
Pro

Glu
Ala
Thr
Tyr
Phe
110
Thr
Ser
Glu
His
Ser
190
Cys

Glu

Pro
Thr
30

Glu
Gln
Thr
Tyr
val
110
Gly
Gly
val
Phe
val
190
val

Lys

Trp
Asp
Ala
Tyr
95

Asp
Lys
Gly
Pro
Thr
175
val
Asnh

Pro

Gly
15

Ser
Trp
Lys
Ala
TYyr
95

Trp
Pro
Thr
Thr
Pro
175
Thr
Asnh

Ser

val
Phe
Tyr
80

Cys
val
Gly
Gly
val
160
Phe
val
val

Lys

Tyr
Ile
Phe
Tyr
80

Cys
Gly
Ser
Ala
val
160
Ala
val
His

Cys



Asp
225
Gly
Ile

Glu

Arg
305
Lys
Glu
Tyr
Leu
Trp
385
val

Asp

Pro

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

<400>

Gln
1
Ser
Ala
Gly
Lys
65
Met
Lys
Ser
Ser
ASp
145
Thr
Tyr

Lys

210
Lys

Pro
Ser
Asp
Asnh
290
val
Glu
Lys
Thr
Thr
370
Glu
Leu
Lys
Glu

Gly
450

val
val
Ile
Tyr
50

Gly
Gln
Arg
Ser
Arg
130
Tyr
Ser
Ser

Thr

Thr
Ser
Arg
Pro
275
Ala
val
Tyr
Thr
Leu
355
Cys
Ser
ASp
Ser
Ala

435
Lys

108
432
PRT
Mus musculus

108

Gln
Lys
His
35

Ile
Lys
Leu
Ser
Ala
115
Ser
Phe
Gly
Leu

Tyr

His
val
Thr
260
Glu
Lys
Ser
Lys
Ile
340
Pro
Leu
Asnh
Ser
Arg

420
Leu

Leu
Ile
20

Trp
Ser
Ala
Asn
Tyr
100
Ser
Thr
Pro
val
Ser

180
Thr

Thr
Phe
245
Pro
val
Thr
val
Cys
325
Ser
Pro
val
Gly
ASp
405
Trp

His

Gln
5
Ser
Ala
Pro
Thr
Ser
85
Tyr
Thr
Ser
Glu
His
165
Ser

Cys

Cys
230
Leu
Glu
Lys
Lys
Leu
310
Lys
Lys
Ser
Lys
Gln
390
Gly
Gln

Asn

Gln
Cys
Lys
Gly
Leu
70

Leu
Gly
Lys
Glu
Pro
150
Thr
val

Asn

215
Pro

Phe
val
Phe
Pro
295
Thr
val
Ala
Arg
Gly
375
Pro
Ser
Gln

His

ser
Lys
Gln
Asn
Thr
Thr
His
Gly
ser
135
val
Phe
val

val

Pro
Pro
Thr
Asnh
280
Arg
val
Ser
Lys
Asp
360
Phe
Glu
Phe
Gly

Tyr
440

Asp
Ala
Lys
40

Asp
Ala
Ser
Trp
Pro
120
Thr
Thr
Pro
Thr

Asp

Cys
Pro
Cys
265
Trp
Glu
Leu
Asnh
Gly
345
Glu
Tyr
Asn
Phe
Asn

425
Thr

Ala
Ser
25

Pro
ASp
ASp
Glu
Gly
105
Ser
Ala
val
Ala
val

185
H1s

Pro
Lys
250
val
Tyr
Glu
His
Lys
330
Gln
Leu
Pro
Asnh
Leu
4310
val

Gln

Glu
10

Gly
Glu
Ile
Lys
Asp
90

Gln
val
Ala
Ser
val
170
Pro

Lys

220
Ala Pro
235
Pro Lys

val val
val Asp
Gln Tyr
300
Gln Asp
315
Ala Leu
Pro Arg
Thr Lys
Ser Asp
380
Tyr Lys
395
Tyr Ser
Phe Ser

Lys Ser

Leu val
Tyr Thr
Gln Gly
Lys Tyr
60
Ser Ser
75
Ser Ala
Gly Thr
Phe Pro
Leu Gly
140
Trp Asn
155
Leu Gln
Ser Ser

Pro Ser
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Glu
Asp
Asp
Gly
285
Ash
Trp
Pro
Glu
Ash
365
Ile
Thr
Lys
Cys

Leu
445

Lys
Phe
Leu
45

ASh
Ser
val
Thr
Leu
125
Cys
Ser
Ser
Ser

Asn

Leu
Thr
val
270
val
Ser
Leu
Ala
Pro
350
Gln
Ala
Thr
Leu
Ser

430
Ser

Pro
Thr
30

Glu
Glu
Thr
Tyr
Leu
110
Ala
Leu
Gly
Ser
Leu

190
Thr

Leu
Leu
255
Ser
Glu
Thr
Ash
Pro
335
Gln
val
val
Pro
Thr
415
val

Leu

Gly
15

Asp
Trp
Lys
Ala
Phe
Thr
Pro
val
Ala
Gly
175
Gly

Lys

Gly
240
Met

val
Tyr
Gly
320
Ile
val
Ser
Glu
Pro
400
val
Met

Ser

Ala

Ile
Phe
Tyr
80

Cys
val
Cys
Lys
Leu
160
Leu
Thr

val



Asp
Gly
225
Met
Glu
val
Leu
Gly
305
Ile
val
Thr
Glu
Pro
385
val

val

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

<400>

Gln
1
Ser
Ala
Gly
Lys
65
Met
Lys
Ser
Ser
ASp
145
Thr
Tyr
Lys

Asp

Lys
210
Gly

Asp
His
Arg
290
Lys
Glu
Tyr
Leu
Trp
370
val
Glu

His

val
val
Ile
Tyr
50

Gly
Gln
Arg
Ser
Arg
130
Tyr
Ser
Ser
Thr

Lys

195
Arg

Pro
Ser
Asp
Thr
275
val
Glu
Arg
val
Thr
355
Thr
Leu
Lys
Glu

109
432
PRT
Mus musculus

109

Gln
Lys
His
35

Ile
Lys
Leu
Ser
Ala
115
Ser
Phe
Gly
Leu
Tyr

195
Arg

val
Ser
Leu
Pro
260
Ala
val
Phe
Thr
Leu
340
Cys
Asnh
Asp
Lys

Gly
420

Leu
Ile
20

Trp
Ser
Ala
Asnh
Tyr
100
Ser
Thr
Pro
val
Ser
180
Thr

val

Cys
val
Ser
245
Asp
Gln
Ser
Lys
Ile
325
Pro
Met
Ash
Ser
ASh

405
Leu

Gln
5
Ser
Ala
Pro
Thr
Ser
85
Tyr
Thr
Ser
Glu
His
165
Ser
Cys

Cys

Pro
Phe
230
Pro
val
Thr
Ala
Cys
310
Ser
Pro
val
Gly
Asp

390
Trp

Gln
Cys
Lys
Gly
Leu
70

Leu
Gly
Lys
Glu
Pro
150
Thr
val
Asnh

Pro

Pro
215
Ile
Ile
Gln
Gln
Leu
295
Lys
Lys
Pro
Thr
Lys
375
Gly
val

Asn

Ser
Lys
Gln
ASh
55

Thr
Thr
His
Gly
Ser
135
val
Phe
val
val

Pro

200
Cys

Phe
val
Ile
Thr
280
Pro
val
Pro
Glu
Asp
360
Thr
Ser
Glu

His

Asp
Ala
Lys
40

Asp
Ala
Ser
Trp
Pro
120
Thr
Thr
Pro
Thr
Asp

200
Cys

Lys
Pro
Thr
Ser
265
His
Ile
Asnh
Lys
Glu
345
Phe
Glu
Tyr
Arg

His
425

Ala
Ser
25

Pro
ASp
ASp
Glu
Gly
105
Ser
Ala
val
Ala
val
185
His

Lys

Cys
Pro
Cys
250
Trp
Arg
Gln
Asn
Gly
330
Glu
Met
Leu
Phe
Asnh

410
Thr

Glu
Gly
Glu
Ile
Lys
Asp
Gln
val
Ala
Ser
val
170
Pro
Lys

Cys

Pro Ala
220

Lys Ile

235

val val

Phe val
Glu Asp
His Gln
300
Lys Asp
315
Ser val
Met Thr
Pro Glu
Asn Tyr
380
Met Tyr
395
Ser Tyr

Thr Lys

Leu val
Tyr Thr
Gln Gly
Lys Tyr
60
Ser Ser
75
Ser Ala
Gly Thr
Phe Pro
Leu Gly
140
Trp Asn
155
Leu Gln
Ser Ser
Pro Ser

Pro Ala
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205
Pro

Lys
val
Ash
Tyr
285
Asp
Leu
Arg
Lys
Asp
365
Lys
Ser
Ser

Ser

Lys
Phe
Leu
45

ASh
Ser
val
Thr
Leu
125
Cys
Ser
Ser
Ser
ASh

205
Pro

Asnh
Asp
Asp
Asnh
270
Asnh
Trp
Pro
Ala
Lys
350
Ile
Asnh
Lys
Cys

Phe
430

Pro
Thr
30

Glu
Glu
Thr
Tyr
Leu
110
Ala
Leu
Gly
Ser
Leu
190
Thr

Asn

Leu
val
val
255
val
Ser
Met
Ala
Pro
335
Gln
Tyr
Thr
Leu
Ser

415
Ser

Gly
15

Asp
Trp
Lys
Ala
Phe
95

Thr
Pro
val
Ala
Gly
175
Gly
Lys

Leu

Leu
Leu
240
Ser
Glu
Thr
Ser
Pro
320
Gln
val
val
Glu
Arg
400
val

Arg

Ala

His

Phe
Tyr
80

Cys
val
Cys
Lys
Leu
160
Leu
Thr
val

Leu



Gly
225
Met
Glu
val
Leu
Gly
305
Ile
val
Thr
Glu
Pro
385
val

val

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

210
Gly

Ile
Asp
His
Arg
290
Lys
Glu
Tyr
Leu
Trp
370
val
Glu

His

<220>

<223>

<220>

<221>

<222> 1

<223>
<400>

Pro
Ser
Asp
Thr
275
val
Glu
Arg
val
Thr
355
Thr
Leu
Lys
Glu

110
448
PRT
Artificial Sequence

Xaa val Gln

1

Thr Leu Ser

His
Ile
Lys
65

Leu
Ala
Ser
Pro
Gly

145
Asn

Ala
Gly
50

Ser
Arg
Arg
Leu
Leu
130
Cys

Ser

Trp
35

Tyr
Arg
Leu
Ser
val
115
Ala
Leu

Gly

Ser
Leu
Pro
260
Ala
val
Phe
Thr
Leu
340
Cys
Asnh
Asp
Lys

Gly
420

VARTIANT
Xaa = any

110

Leu
Leu
20

Ser
Ile
val
Ser
Leu
100
Thr
Pro
val

Ala

val
Ser
245
Asp
Gln
Ser
Lys
Ile
325
Pro
Met
Asn
Ser
Asn

405
Leu

Phe
230
Pro
val
Thr
Ala
Cys
310
Ser
Pro
val
Gly
Asp
390
Trp

His

215
Ile

Ile
Gln
Gln
Leu
295
Lys
Lys
Pro
Thr
Lys
375
Gly
val

Asn

amino acid

Gln
5
Thr
Trp
Ser
Thr
Ser
85
Ala
val
Ser
Lys

Leu

Glu
Cys
val
Tyr
Met
70

val
Arg
Ser
Ser
Asp

150
Thr

Ser
Thr
Arg
Ser
55

Leu
Thr
Thr
Ser
Lys
135
Tyr

Ser

Phe
val
Ile
Thr
280
Pro
val
Pro
Glu
Asp
360
Thr
Ser
Glu

His

synthetically constructed

Gly
val
Gln
Gly
Arg
Ala
Thr
Ala
120
Ser

Phe

Gly

Pro
Thr
Ser
265
His
Ile
Asnh
Lys
Glu
345
Phe
Glu
Tyr
Arg

His
425

Pro
Cys
250
Trp
Arg
Gln
Asn
Gly
330
Glu
Met
Leu
Phe
Asn

410
Thr

Lys
235
val
Phe

Glu

Lys
315
Ser
Met
Pro
Asn
Met
395
Ser

Thr

220
Ile

val
val
Asp
Gln
300
Asp
val
Thr
Glu
Tyr
380
Tyr
Tyr

Lys

humanized heavy

Pro
Ser
25

Pro
Ile
Asp
Ala
Ala
105
Ser
Thr
Pro

val

Gly
10

Gly
Pro
Thr
Thr
Asp
Met
Thr
Ser

Glu

His

Leu
Tyr
Gly
Thr
Ser
75

Thr
Asp
Lys
Gly
Pro

155
Thr

val
Ser
Arg
Tyr
60

Lys
Ala
Tyr
Gly
Gly
140
val

Phe
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Lys Asp
val Asp

Asn Asn
270

Tyr Ash

285

Asp Trp

Leu Pro
Arg Ala
Lys Lys
350
Asp Ile
365
Lys Asn
Ser Lys
Ser Cys

Ser Phe
430

chain

Arg Pro

Ile Thr
30

Gly Leu

45

Asn Pro

Asn Gln
val Tyr
Trp Gly
110
Pro Ser
125
Thr Ala
Thr val

Pro Ala

val
val
255
val
Ser
Met
Ala
Pro
335
Gln
Tyr
Thr
Leu
Ser

415
Ser

Ser
15

Ser
Glu
Ser
Phe
Tyr
Gln
val
Ala

Ser

val

Leu
240
Ser
Glu
Thr
Ser
Pro
320
Gln
val
val
Glu
Arg
400
val

Arg

Gln
Asp
Trp
Leu
Ser
80

Cys
Gly
Phe
Leu
Trp

160
Leu



Gln
Ser
Ser
Thr
225
Ser
Arg
Pro
Ala
val
305
Tyr
Thr
Leu
Cys
Ser
385
Asp
Ser

Ala

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

<400>

Ser
Ser
Asn
210
His
val
Thr
Glu
Lys
290
Ser
Lys
Ile
Pro
Leu
370
Asn
Ser
Arg

Leu

Ser
Leu
195
Thr
Thr
Phe
Pro
val
275
Thr
val
Cys
Ser
Pro
355
val
Gly
ASp
Trp

His
435

111
447
PRT
Mus musculus

111

Gln Ala Tyr
1

ser
Asn
Gly
Lys
65

Met
Ala
Gly
Ala
Leu

145
Gly

val
Met
Ala
50

Gly
Gln
Arg
Thr
Pro
130
val

Ala

Lys
His
35

Ile
Lys
Leu
val
Gly
115
Ser
Lys

Leu

Gly
180
Gly
Lys
Cys
Leu
Glu
260
Lys
Lys
Leu
Lys
Lys
340
Ser
Lys
Gln
Gly
Gln

420
Asn

Leu
Met
20

Trp
Tyr
Ala
Ser
val
100
Thr
Ser
Asp

Thr

165
Leu

Thr
val
Pro
Phe
245
val
Phe
Pro
Thr
val
325
Ala
Arg
Gly
Pro
Ser

405
Gln

Gln
5
Ser
val
Pro
Thr
Ser
85
Tyr
Thr
Lys
Tyr

Ser

Tyr
Gln
Asp
Pro
230
Pro
Thr
Asnh
Arg
val
310
Ser
Lys
Asp
Phe
Glu
390
Phe
Gly

Tyr

Gln
Cys
Lys
Gly
Leu
70

Leu
Tyr
val
Ser
Phe

150
Gly

Ser
Thr
Lys
215
Cys
Pro
Cys
Trp
Glu
295
Leu
Ash
Gly
Glu
Tyr
375
ASh
Phe
ASh

Thr

Ser
Lys
Gln
ASh
55

Thr
Thr
Ser
Thr
Thr
135
Pro

val

Leu
Tyr
200
Lys
Pro
Lys
val
Tyr
280
Glu
His
Lys
Gln
Leu
360
Pro
Asnh
Leu
val

Gln
440

Gly
Ala
Thr
40

Gly
val
Ser
Asnh
val
120
Ser
Glu

His

Ser
185
Ile
val
Ala
Pro
val
265
val
Gln
Gln
Ala
Pro
345
Thr
Ser
Tyr
Tyr
Phe

425
Lys

Ala
Ser
25

Pro
AsSp
AsSp
Glu
Ser
105
Ser
Gly
Pro

Thr

170
Ser

Cys
Glu
Pro
Lys
250
val
Asp
Tyr
Asp
Leu
330
Arg
Lys
Asp
Lys
Ser
410
Ser

Ser

Glu
Gly
Arg
Thr
Lys
Asp
90

Tyr
Gly
Gly
val

Phe

val
Ash
Pro
Glu
235
Asp
Asp
Gly
ASh
Trp
315
Pro
Glu
ASh
Ile
Thr
395
Lys
Cys

Leu

Leu
Tyr
Gln
ser
ser
75

ser
Trp
Pro
Thr
Thr

155
Pro

val
val
Lys
220
Leu
Thr
val
val
Ser
300
Leu
Ala
Pro
Gln
Ala
380
Thr
Leu
Ser

Ser

val
Thr
Gly
Tyr
60

Ser
Ala
Tyr
Ser
Ala
140
val

Ala
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Thr
Ash
205
Ser
Leu
Leu
Ser
Glu
285
Thr
Ash
Pro
Gln
val
365
val
Pro
Thr
val

Leu
445

Arg
Phe
Leu
45

ASh
Ser
val
Phe
val
125
Ala
Ser

val

val
190
His
Cys
Gly
Met
His
270
val
Tyr
Gly
Ile
val
350
Ser
Glu
Pro
val
Met

430
Ser

Pro
Thr
30

Glu
Gln
Thr
Tyr
Asp
110
Phe
Leu
Trp

Leu

175
Pro

Lys
Asp
Gly
Ile

255
Glu

Arg
Lys
Glu
335
Tyr
Leu
Trp
val
ASp
415
His

Pro

Gly
15

Ser
Trp
Lys
Ala
Phe
95

val
Pro
Gly
ASh

Gln

Ser
Pro
Lys
Pro
240
Ser
Asp
Asnh
val
Glu
320
Lys
Thr

Thr

Leu
400
Lys
Glu

Gly

Ala
Tyr
Ile
Phe
Tyr
80

Cys
Trp
Leu
Cys
Ser

160
Ser



Ser
Leu
Thr
Thr
225
Phe
Pro
val
Thr
val
305
Cys
Ser
Pro
val
Gly
385
ASp

Trp

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

<400>

Gly
Gly
Lys
210
Cys
Leu
Glu
Lys
Lys
290
Leu
Lys
Lys
Ser
Lys
370
Gln
Gly
Gln

Asn

Leu
Thr
195
val
Pro
Phe
val
Phe
275
Pro
Thr
val
Ala
Arg
355
Gly
Pro
Ser
Gln

His
435

112
447
PRT
Mus musculus

112

Gln Ala Tyr
1

ser
Asn
Gly
Lys
65

Met
Ala
Gly
Ala
Leu

145
Gly

val
Met
Ala
50

Gly
Gln
Arg
Thr
Pro
130
val

Ala

Lys
His
35

Ile
Lys
Leu
val
Gly
115
Ser
Lys

Leu

Tyr
180
Gln
Asp
Pro
Pro
Thr
260
Asnh
Arg
val
Ser
Lys
340
Asp
Phe
Glu
Phe
Gly

420
Tyr

Leu
Met
20

Trp
Tyr
Ala
Ser
val
100
Thr
Ser
Asp

Thr

165
Ser

Thr
Lys
Cys
Pro
245
Cys
Trp
Glu
Leu
Ash
325
Gly
Glu
Tyr
ASh
Phe
405
ASh

Thr

Gln
5
Ser
val
Pro
Thr
Ser
85
Tyr
Thr
Lys
Tyr

Ser

Leu
Tyr
Lys
Pro
230
Lys
val
Tyr
Glu
His
310
Lys
Gln
Leu
Pro
Asnh
390
Leu
val

Gln

Gln
Cys
Lys
Gly
Leu
70

Leu
Tyr
val
Ser
Phe

150
Gly

Ser
Ile
Ala
215
Ala
Pro
val
val
Gln
295
Gln
Ala
Pro
Thr
Ser
375
Tyr
Tyr
Phe

Lys

Ser
Lys
Gln
ASh
55

Thr
Thr
Ser
Thr
Thr
135
Pro

val

Ser
Cys
200
Glu
Pro
Lys
val
Asp
280
Tyr
Asp
Leu
Arg
Lys
360
Asp
Lys
Ser
Ser

Ser
440

Gly
Ala
Thr
40

Gly
val
Ser
Asnh
val
120
Ser
Glu

His

val
185
Asnh
Pro
Glu
Asp
Asp
265
Gly
Asnh
Trp
Pro
Glu
345
Asn
Ile
Thr
Lys
Cys

425
Leu

Ala
Ser
25

Pro
AsSp
AsSp
Glu
Ser
105
Ser
Gly
Pro

Thr

170
val

val
Lys
Leu
Thr
250
val
val
Ser
Leu
Ala
330
Pro
Gln
Ala
Thr
Leu
410
Ser

Ser

Glu
Gly
Arg
Thr
Lys
Asp
90

Tyr
Gly
Gly
val

Phe

Thr
Ash
Ser
Leu
235
Leu
Ser
Glu
Thr
Ash
315
Pro
Gln
val
val
Pro
395
Thr
val

Leu

Leu
Tyr
Gln
ser
ser
75

ser
Trp
Pro
Thr
Thr

155
Pro

val
His
Cys
220
Gly
Met
His
val
Tyr
300
Gly
Ile
val
Ser
Glu
380
Pro
val
Met

Ser

val
Thr
Gly
Tyr
60

Ser
Ala
Tyr
Ser
Ala
140
val

Ala
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Pro
Lys
205
Asp
Gly
Ile
Glu
His
285
Arg
Lys
Glu
Tyr
Leu
365
Trp
val
Asp
His

Pro
445

Arg
Phe
Leu
45

ASh
Ser
val
Phe
val
125
Ala
Ser

val

Ser
190
Pro
Lys
Pro
Ser
Asp
270
Asnh
val
Glu
Lys
Thr
350
Thr
Glu
Leu
Lys
Glu

430
Gly

Pro
Thr
30

Glu
Gln
Thr
Tyr
Asp
110
Phe
Leu
Trp

Leu

175
Ser

Ser
Thr
Ser
Arg
255
Pro
Ala
val
Tyr
Thr
335
Leu
Cys
Ser
ASp
Ser
415
Ala

Lys

Gly
15

Ser
Trp
Lys
Ala
Phe
95

val
Pro
Gly
ASh

Gln

Ser

Asn

val
240
Thr
Glu
Lys
Ser
Lys
320
Ile
Pro
Leu
Asnh
Ser
400
Arg

Leu

Ala
Tyr
Ile
Phe
Tyr
80

Cys
Trp
Leu
Cys
Ser

160
Ser



Ser
Leu
Thr
Thr
225
Phe
Pro
val
Thr
val
305
Cys
Ser
Pro
val
Gly
385
ASp

Trp

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

Gly
Gly
Lys
210
Cys
Leu
Glu
Lys
Lys
290
Leu
Lys
Lys
Ser
Lys
370
Gln
Gly
Gln

Asn

<220>

<223>
<400>

Glu
1
Ser
Tyr
Ala
Lys
65
Leu
Ser
Gly

Phe

val
Leu
Ile
Arg
50

Gly
Gln
Arg
Thr

Pro
130

Leu
Thr
195
val
Pro
Phe
val
Phe
275
Pro
Thr
val
Ala
Arg
355
Gly
Pro
Ser
Gln

His
435

113
451
PRT
Artificial Sequence

Gln
Arg
His
35

Ile
Arg
Met
Trp
Leu

115
Leu

Tyr
180
Gln
Asp
Pro
Pro
Thr
260
Asnh
Arg
val
Ser
Lys
340
Asp
Phe
Glu
Phe
Gly

420
Tyr

Leu
Leu
20

Trp
Tyr
Phe
Asnh
Gly
100
val

Ala

165
Ser

Thr
Lys
Cys
Pro
245
Cys
Trp
Glu
Leu
Ash
325
Gly
Glu
Tyr
ASh
Phe
405
ASh

Thr

val
5
Ser
val
Pro
Thr
Ser
85
Gly
Thr

Pro

Leu Ser
Tyr Ile
Lys Ala
215
Pro Ala
230
Lys Pro
val val
Tyr val
Glu GIn
295
His Gln
310
Lys Ala
Gln Pro
Leu Thr
Pro Ser
375
Asn Tyr
390
Leu Tyr
val Phe

Gln Lys

Glu Ser
Cys Ala
Arg GlIn
Thr Asn
55

Ile Ser
70

Leu Arg
Asp Gly
val ser

Ser Ser
135

Ser
Cys
200
Glu
Pro
Lys
val
Asp
280
Tyr
Asp
Leu
Arg
Lys
360
Asp
Lys
Ser
Ser

Ser
440

synthetically constructed

113

Gly
Ala
Ala
40

Gly
Ala
Ala
Phe
Ser

120
Lys

val
185
Asnh
Pro
Glu
Asp
Asp
265
Gly
Asnh
Trp
Pro
Glu
345
Asn
Ile
Thr
Lys
Cys

425
Leu

170
val

val
Lys
Leu
Thr
250
val
val
Ser
Leu
Ala
330
Pro
Gln
Ala
Thr
Leu
410
Ser

Ser

Thr val
Asn His

Ser Cys
220

Leu Gly

235

Leu Met

Ser His
Glu val
Thr Tyr
300
Asn Gly
315
Pro Ile
Gln val
val Ser
val Glu
380
Pro Pro
395
Thr val
val Met

Leu Ser

humanized heavy

Gly
Ser
25

Pro
Tyr
Asp
Glu
Tyr
105
Ala

Ser

Gly
10

Gly
Gly
Thr
Thr
Asp
90

Ala
Ser

Thr

Leu val
Phe Asn
Lys Gly
Arg Tyr
60

Ser Lys
75

Thr Ala
Met Asp
Thr Lys

Ser Gly
140

Page 65

Pro
Lys
205
Asp
Gly
Ile
Glu
His
285
Arg
Lys
Glu
Tyr
Leu
365
Trp
val
Asp
His

Pro
445

Ser
190
Pro
Lys
Pro
Ser
Asp
270
Asnh
val
Glu
Lys
Thr
350
Thr
Glu
Leu
Lys
Glu

430
Gly

chain

Gln
Ile
Leu
45

Ala
Asn
val
Tyr
Gly

125
Gly

Pro
Lys
30

Glu
Asp
Thr
Tyr
Trp
110
Pro

Thr

175
Ser

Ser
Thr
Ser
Arg
255
Pro
Ala
val
Tyr
Thr
335
Leu
Cys
Ser
ASp
Ser
415
Ala

Lys

Gly
15

Asp
Trp
ser
Ala
Tyr
Gly
Ser

Ala

Ser

Asn

val
240
Thr
Glu
Lys
Ser
Lys
320
Ile
Pro
Leu
Asnh
Ser
400
Arg

Leu

Gly
Thr
val
val
Tyr
80

Cys
Gln
val

Ala



Leu
145
Trp
Leu
Ser
Pro
Asp
225
Gly
Ile
Glu
His
Ar

305
Lys
Glu
Tyr
Leu
Trp
385
val
Asp
His

Pro

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

Gly
Asn
Gln
Ser
Ser
210
Lys
Pro
Ser

Asp

Asn
290

g val

Glu
Lys
Thr
Thr
370
Glu
Leu
Lys
Glu

Gly
450

<220>

<223>
<400>

Glu
1
Ser
Tyr
Ala
Lys
65
Leu

Ser

val
Leu
Ile
Arg
50

Gly
Gln

Arg

Cys
Ser
Ser
Ser
195
Ash
Thr
Ser
Arg
Pro
275
Ala
val
Tyr
Thr
Leu
355
Cys
Ser
Asp
Ser
Ala

435
Lys

114
451
PRT
Artificial Sequence

Gln
Arg
His
35

Ile
Arg
Met

Trp

Leu
Gly
Ser
180
Leu
Thr
His
val
Thr
260
Glu
Lys
Ser
Lys
Ile
340
Pro
Leu
Asnh
Ser
Arg

420
Leu

Leu
Leu
20

Trp
Tyr
Phe
Asn

Gly

val
Ala
165
Gly
Gly
Lys
Thr
Phe
245
Pro
val
Thr
val
Cys
325
Ser
Pro
val
Gly
Asp
405
Trp

His

val
5
Ser
val
Pro
Thr
Ser

85
Gly

Lys
150
Leu
Leu
Thr
val
Cys
230
Leu
Glu
Lys
Lys
Leu
310
Lys
Lys
Ser
Lys
Gln
390
Gly
Gln

Asn

Glu
Cys
Arg
Thr
Ile
70

Leu

Asp

AsSp
Thr
Tyr
Gln
Asp
215
Pro
Phe
val
Phe
Pro
295
Thr
val
Ala
Arg
Gly
375
Pro
Ser
Gln

His

Ser
Ala
Gln
ASh
55

Ser
Arg

Gly

Tyr
Ser
Ser
Thr
200
Lys
Pro
Pro
Thr
Asnh
280
Arg
val
Ser
Lys
Asp
360
Phe
Glu
Phe
Gly

Tyr
440

synthetically constructed

114

Gly
Ala
Ala
40

Gly
Ala
Ala

Phe

Phe
Gly
Leu
185
Tyr
Lys
Cys
Pro
Cys
265
Trp
Glu
Leu
Asn
Gly
345
Glu
Tyr
ASnh
Phe
ASnh

425
Thr

Pro
val
170
Ser
Ile
val
Pro
Lys
250
val
Tyr
Glu
His
Lys
330
Gln
Leu
Pro
Asn
Leu
410
val

Gln

Glu
155
His
Ser
Cys
Glu
Ala
235
Pro
val
val
Gln
Gln
315
Ala
Pro
Thr
Ser
Tyr
395
Tyr
Phe

Lys

Pro
Thr
val
Asnh
Pro
220
Pro
Lys
val
Asp
Tyr
300
Asp
Leu
Arg
Lys
Asp
380
Lys
Ser
Ser

Ser

humanized heavy

Gly
Ser
25

Pro
Tyr
AsSp
Glu

Tyr

Gly Leu

10
Gly

Phe

Gly Lys

Thr

Thr

Arg

Ser

val

val
Phe
val
val
205
Pro
Glu
Asp
Asp
Gly
285
Asn
Trp
Pro
Glu
ASh
365
Ile
Thr
Lys
Cys

Leu
445

Thr
Pro
Thr
190
Asn
Lys
Leu
Thr
val
270
val
Ser
Leu
Ala
Pro
350
Gln
Ala
Thr
Leu
Ser

430
Ser

chain

Gln
Ile
Leu
45

Ala
AsSh
val

TYyr

Pro
Lys
30

Glu
Asp
Thr
Tyr

Trp

val
Ala
175
val
His
Ser
Leu
Leu
255
Ser
Glu
Thr
Ash
Pro
335
Gln
val
val
Pro
Thr
415
val

Leu

Gly
15

ASp
Trp
Ser
Ala
Tyr

Gly

Ser
160
val
Pro
Lys
Cys
Gly
240
Met
His
val
Tyr
Gly
320
Ile
val
Ser
Glu
Pro
400
val
Met

Ser

Gly
Thr
val
val
Tyr
80

Cys

Gln



Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Asp
225
Gly
Ile
Glu
His
Arg
305
Lys
Glu
Tyr
Leu
Trp
385
val
Asp
His

Pro

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

<400>

Glu
1
Ser

Trp
Gly
Gln

65
Leu

Thr
Pro
130
Gly
Asnh
Gln
Ser
Ser
210
Lys
Pro
Ser
Asp
Asnh
290
val
Glu
Lys
Thr
Thr
370
Glu
Leu
Lys
Glu

Gly
450

val
Leu

Leu

Leu
115
Leu
Cys
Ser
Ser
Ser
195
Ash
Thr
Ser
Arg
Pro
275
Ala
val
Tyr
Thr
Leu
355
Cys
Ser
Asp
Ser
Ala

435
Lys

115
449
PRT
Homo sapiens

115

Gln
Lys

Gly

100
val

Ala
Leu
Gly
Ser
180
Leu
Thr
His
val
Thr
260
Glu
Lys
Ser
Lys
Ile
340
Pro
Leu
Asnh
Ser
Arg

420
Leu

Leu
Ile
20

Trp
Ser
val

Asn

Thr
Pro
val
Ala
165
Gly
Gly
Lys
Thr
Phe
245
Pro
val
Thr
val
Cys
325
Ser
Pro
val
Gly
Asp

405
Trp

val
5
Ser
val
Pro
Thr

Ser

val
Ser
Lys
150
Leu
Leu
Thr
val
Cys
230
Leu
Glu
Lys
Lys
Leu
310
Lys
Lys
Ser
Lys
Gln
390
Gly
Gln

Asn

Gln
Cys
Arg
val
Met

70
Leu

Ser
Ser
135
Asp
Thr
Tyr
Gln
ASp
215
Pro
Phe
val
Phe
Pro
295
Thr
val
Ala
Arg
Gly
375
Pro
Ser
Gln

His

Ser
Lys
Gln
Asp
55

Ser

Lys

Ser
120
Lys
Tyr
Ser
Ser
Thr
200
Lys
Pro
Pro
Thr
Asnh
280
Arg
val
Ser
Lys
Asp
360
Phe
Glu
Phe
Gly

Tyr
440

Gly
Gly
Met
40

Ser
val

Ala

105
Ala

Ser
Phe
Gly
Leu
185
Tyr
Lys
Cys
Pro
Cys
265
Trp
Glu
Leu
Asn
Gly
345
Glu
Tyr
ASnh
Phe
ASh

425
Thr

Ala
Ser
25

Pro
AsSp
AsSp

Ser

Ser
Thr
Pro
val
170
Ser
Ile
val
Pro
Lys
250
val
Tyr
Glu
His
Lys
330
Gln
Leu
Pro
Asnh
Leu
410
val

Gln

Glu
Gly
Gly
Ile
Lys

Asp

Thr Lys
Ser Gly
140
Glu Pro
155
His Thr
Ser val
Cys Asn
Glu Pro
220
Ala Pro
235
Pro Lys
val val
val Asp
Gln Tyr
300
Gln Asp
315
Ala Leu
Pro Arg
Thr Lys
Ser Asp
380
Tyr Lys
395
Tyr Ser
Phe Ser

Lys Ser

val Lys
Tyr Ser
Lys Gly
Arg Tyr
Ser Ile

Thr Ala

Page 67

Gly
125
Gly
val
Phe
val
val
205
Pro
Glu
Asp
AsSp
Gly
285
ASh
Trp
Pro
Glu
ASh
365
Ile
Thr
Lys
Cys

Leu
445

Lys
Phe
Leu
45

Ser
Thr

Met

110
Pro

Thr
Thr
Pro
Thr
190
Asnh
Lys
Leu
Thr
val
270
val
Ser
Leu
Ala
Pro
350
Gln
Ala
Thr
Leu
Ser

430
Ser

Pro
Thr
30

Asp
Pro
Thr

Tyr

Ser
Ala
val
Ala

175
val

Ser
Leu
Leu
255
Ser
Glu
Thr
ASh
Pro
335
Gln
val
val
Pro
Thr
415
val

Leu

Gly
15

Thr
Trp
Ser
Ala

TYyr

val
Ala
Ser
160
val
Pro
Lys
Cys
Gly
240
Met
His
val
Tyr
Gly
320
Ile
val
Ser
Glu
Pro
400
val
Met

Ser

Glu
Tyr
Ile
Phe
Tyr

80
Cys



Ala
Thr
Pro
Gly
145
Ash
Gln
Ser
Ser
Thr
225
Ser
Arg
Pro
Ala
val
305
Tyr
Thr
Leu
Cys
Ser
385
ASp
Ser
Ala

Lys

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

<400>

Gln
1
Ser
Gly
Ala

Lys

Arg
Leu
Leu
130
Cys
Ser
Ser
Ser
Asn
210
His
val
Thr
Glu
Lys
290
Ser
Lys
Ile
Pro
Leu
370
Asn
Ser
Arg

Leu

val
Leu

Met

Arg
val
115
Ala
Leu
Gly
Ser
Leu
195
Thr
Thr
Phe
Pro
val
275
Thr
val
Cys
Ser
Pro
355
val
Gly
ASp
Trp

His
435

116
455
PRT
Homo sapiens

116

Gln
Arg

His

Arg
100
Thr
Pro
val
Ala
Gly
180
Gly
Lys
Cys
Leu
Glu
260
Lys
Lys
Leu
Lys
Lys
340
Ser
Lys
Gln
Gly
Gln

420
Asn

Leu
Leu
20

Trp
Trp

Phe

85
Pro

val
Ser
Lys
Leu
165
Leu
Thr
val
Pro
Phe
245
val
Phe
Pro
Thr
val
325
Ala
Arg
Gly
Pro
Ser
405
Gln

His

val
5
Ser
val
ASp

Thr

Gly
Ser
Ser
Asp
150
Thr
Tyr
Gln
Asp
Pro
230
Pro
Thr
Asnh
Arg
val
310
Ser
Lys
Asp
Phe
Glu
390
Phe
Gly

Tyr

Glu
Cys
Arg
Asp

Ile

Gln
Ser
Lys
135
Tyr
Ser
Ser
Thr
Lys
215
Cys
Pro
Cys
Trp
Glu
295
Leu
ASh
Gly
Glu
Tyr
375
ASh
Phe
ASh

Thr

ser
Ala
Gln
Gly

55
Ser

Gly
Ser
120
Ser
Phe
Gly
Leu
Tyr
200
Arg
Pro
Lys
val
Tyr
280
Glu
His
Lys
Gln
Leu
360
Pro
Asnh
Leu
val

Gln
440

Gly
Ala
Ala
40

Ser

Arg

Tyr
105
Ser
Thr
Pro
val
Ser
185
Ile
val
Ala
Pro
val
265
val
Gln
Gln
Ala
Pro
345
Thr
Ser
Tyr
Tyr
Phe

425
Lys

Gly
Ser
25

Pro
Tyr

Asp

90
Phe

Thr
Ser
Glu
His
170
Ser
Cys
Glu
Pro
Lys
250
val
Asp
Tyr
Asp
Leu
330
Arg
Lys
Asp
Lys
Ser
410
Ser

Ser

Gly
Gly
Gly
Lys

Asn

Asp
Lys
Gly
Pro
155
Thr
val
ASh
Pro
Glu
235
AsSp
AsSp
Gly
ASh
Trp
315
Pro
Glu
ASh
Ile
Thr
395
Lys
Cys

Leu

val
Phe
Lys
TYyr

Ser

Phe
Gly
Gly
140
val
Phe
val
val
Lys
220
Leu
Thr
val
val
Ser
300
Leu
Ala
Pro
Gln
Ala
380
Thr
Leu
Ser

Ser

val
Thr
Gly
Tyr

60
Lys
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Trp
Pro
125
Thr
Thr
Pro
Thr
ASh
205
Ser
Leu
Leu
Ser
Glu
285
Thr
ASh
Pro
Gln
val
365
val
Pro
Thr
val

Leu
445

Gln
Phe
Leu
45

Gly

Asn

Gly
110
Ser
Ala
val
Ala
val
190
His
Cys
Gly
Met
His
270
val
Tyr
Gly
Ile
val
350
Ser
Glu
Pro
val
Met

430
Ser

Pro
Ser
Glu
Asp

Thr

95
Gln

val
Ala
Ser
val
175
Pro
Lys
Asp
Gly
Ile
255
Glu
His
Arg
Lys
Glu
335
Tyr
Leu
Trp
val
Asp
415
His

Pro

Gly
Thr
Trp
ser

Leu

Gly
Phe
Leu
Trp
160
Leu
Ser
Pro
Lys
Pro
240
Ser
Asp
Asnh
val
Glu
320
Lys
Thr
Thr
Glu
Leu
400
Lys
Glu

Gly

Arg
Tyr
val
val

Tyr



65
Leu

Ala
Asp
Lys
Gly
145
Pro
Thr
val
ASh
Pro
225
Glu
Asp
ASp
Gly
ASh
305
Trp
Pro
Glu
ASh
Ile
385
Thr
Lys
Cys

Leu

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

Gln
Arg
Tyr
Gly
130
Gly
val
Phe
val
val
210
Lys
Leu
Thr
val
val
290
Ser
Leu
Ala
Pro
Gln
370
Ala
Thr
Leu
Ser

Ser
450

<220>

<223>
<400>

Met
Asp
Trp
115
Pro
Thr
Thr
Pro
Thr
195
ASh
Ser
Leu
Leu
Ser
275
Glu
Thr
ASh
Pro
Gln
355
val
val
Pro
Thr
val

435
Leu

117
448
PRT
Artificial Sequence

Asnh
Gly
100
Gly
Ser
Ala
val
Ala
180
val
His
Cys
Gly
Met
260
His
val
Tyr
Gly
Ile
340
val
Ser
Glu
Pro
val
420
Met

Ser

Ser
Ile
Gln
val
Ala
Ser
165
val
Pro
Lys
Asp
Gly
245
Ile
Glu
His
Arg
Lys
325
Glu
Tyr
Leu
Trp
val
405
Asp
His

Pro

70
Leu

Thr
Gly
Phe
Leu
150
Trp
Leu
Ser
Pro
Lys
230
Pro
Ser
Asp
Asnh
val
310
Glu
Lys
Thr
Thr
Glu
390
Leu
Lys
Glu

Gly

Arg
Met
Thr
Pro
135
Gly
Ash
Gln
Ser
Ser
215
Thr
Ser
Arg
Pro
Ala
295
val
Tyr
Thr
Leu
Cys
375
Ser
ASp
Ser
Ala

Lys
455

Ala
val
Leu
120
Leu
Cys
Ser
Ser
Ser
200
Asn
His
val
Thr
Glu
280
Lys
Ser
Lys
Ile
Pro
360
Leu
Asn
Ser

Arg

Leu
440

synthetically constructed

117

Glu val GIn Leu val Glu Ser Gly
1 5

Ser Leu Arg Leu Ser Cys Ala Ala
20

Glu
Arg
105
val
Ala
Leu
Gly
Ser
185
Leu
Thr
Thr
Phe
Pro
265
val
Thr
val
Cys
Ser
345
Pro
val
Gly
AsSp
Trp

425
H1s

Asp
Gly
Thr
Pro
val
Ala
170
Gly
Gly
Lys
Cys
Leu
250
Glu
Lys
Lys
Leu
Lys
330
Lys
Ser
Lys
Gln
Gly
410
Gln

Asn

75
Thr

val
val
Ser
Lys
155
Leu
Leu
Thr
val
Pro
235
Phe
val
Phe
Pro
Thr
315
val
Ala
Arg
Gly
Pro
395
Ser
Gln

His

Ala
Met
Ser
Ser
140
Asp
Thr
Tyr
Gln
Asp
220
Pro
Pro
Thr
Asnh
Arg
300
val
Ser
Lys
Glu
Phe
380
Glu
Phe
Gly

Tyr

humanized heavy

Gly Gly Leu Vval
10

Ser Gly Phe Thr

25

Page 69

val Tyr

Lys Asp
110

Ser Ala

125

Lys Ser

Tyr Phe
Ser Gly

Ser Leu
190

Thr Tyr

205

Lys Arg

Cys Pro
Pro Lys

Cys val
270

Trp Tyr

285

Glu Glu

Leu His
Asnh Lys
Gly Gln
350
Glu Met
365
Tyr Pro
ASh AsSh
Phe Leu
Asn val
430

Thr Gln
445

chain

Tyr
95

Tyr
Ser
Thr
Pro
val
175
Ser
Ile
val
Ala
Pro
255
val
val
Gln
Gln
Ala
335
Pro
Thr
Ser
Tyr
Tyr
415
Phe

Lys

80
Cys

Phe
Thr
Ser
Glu
160
His
Ser
Cys
Glu
Pro
240
Lys
val
Asp
Tyr
Asp
320
Leu
Arg
Lys
Asp
Lys
400
Ser
Ser

Ser

Gln Pro Gly Gly
15

Phe Ile Ser Tyr
30



Ala
Ala
Gly
Gln
Arg
Leu
Leu
Cys
145
Ser
Ser
Ser
Ash
His
225
val
Thr
Glu
Lys
Ser
305
Lys
Ile
Pro
Leu
ASh
385
Ser
Arg

Leu

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

Met
Ser
50

Arg
Met
Leu
val
Ala
130
Leu
Gly
Ser
Leu
Thr
210
Thr
Phe
Pro
val
Thr
290
val
Cys
Ser
Pro
val
370
Gly
Asp
Trp

His

<220>

<223>
<400>

Ser
35

Ile
Phe
Ash
Asp
Thr
115
Pro
val
Ala
Gly
Gly
195
Lys
Cys
Leu
Glu
Lys
275
Lys
Leu
Lys
Lys
Ser
355
Lys
Gln
Gly
Gln

Asn
435

118
448
PRT
Artificial Sequence

Trp
Ser
Thr
Ser
Gly
100
val
Ser
Lys
Leu
Leu
180
Thr
val
Pro
Phe
val
260
Phe
Pro
Thr
val
Ala
340
Arg
Gly
Pro
Ser
Gln

420
His

val
Ser
Ile
Leu
85

Tyr
Ser
Ser
Asp
Thr
165
Tyr
Gln
Asp
Pro
Pro
245
Thr
ASh
Arg
val
Ser
325
Lys
Glu
Phe
Glu
Phe
405
Gly

Tyr

Arg
Gly
Ser
70

Arg
Tyr
Ser
Lys
Tyr
150
Ser
Ser
Thr
Lys
Cys
230
Pro
Cys
Trp
Glu
Leu
310
Asnh
Gly
Glu
Tyr
Asnh
390
Phe
Asn

Thr

Gln
Gly
55

Arg
Ala
Phe
Ala
Ser
135
Phe
Gly
Leu
Tyr
Lys
215
Pro
Lys
val
Tyr
Glu
295
His
Lys
Gln
Met
Pro
375
ASh
Leu
val

Gln

Ala
40

Asnh
Asp
Glu
Gly
Ser
120
Thr
Pro
val
Ser
Ile
200
val
Ala
Pro
val
val
280
Gln
Gln
Ala
Pro
Thr
360
Ser
Tyr
Tyr
Phe

Lys
440

synthetically constructed

118

Glu val Gln Leu Leu Glu Ser Gly

Pro
Thr
Asn
Asp
Phe
105
Thr
Ser
Glu
His
Ser
185
Cys
Glu
Pro
Lys
val
265
ASp
Tyr
ASp
Leu
Arg
345
Lys
ASp
Lys
Ser
Ser

425
Ser

Gly
Tyr
Ala
Thr
90

Ala
Lys
Gly
Pro
Thr
170
val
Asnh
Pro
Glu
Asp
250
Asp
Gly
Asnh
Trp
Pro
330
Glu
Asnh
Ile
Thr
Lys
410
Cys

Leu

Lys
Tyr
Lys
75

Ala
Tyr
Gly
Gly
val
155
Phe
val
val
Lys
Ala
235
Thr
val
val
Ser
Leu
315
Ala
Pro
Gln
Ala
Thr
395
Leu
ser

Ser

Gly
Pro
60

Asnh
val
Trp
Pro
Thr
140
Thr
Pro
Thr
Asnh
Ser
220
Leu
Leu
Ser
Glu
Thr
300
Asnh
Pro
Gln
val
val
380
Pro
Thr
val

Leu

humanized heavy

Gly Gly Leu val
page 70

Leu
45

Asp
Ser
Tyr
Gly
Ser
125
Ala
val
Ala
val
His
205
Cys
Gly

Met

val
285
Tyr
Gly
Ile
val
Ser
365
Glu
Pro
val
Met

Ser
445

Glu
Ser
Leu
Tyr
Gln
110
val
Ala
Ser
val
Pro
190
Lys
Asp
Ala
Ile
Glu
270
His
Arg
Lys
Glu
Tyr
350
Leu
Trp
val
Asp
His
430
Pro

chain

Trp
val
Tyr
Cys
95

Gly
Phe
Leu
Trp
Leu
175
Ser
Pro
Lys
Pro
Ser
255
ASp
Asn
val
Glu
Lys
335
Thr
Thr
Glu
Leu
Lys
415
Glu

Gly

val
Lys
Leu
80

Ala
Thr
Pro
Gly
Asnh
160
Gln
Ser
Ser
Thr
Ser
240
Arg
Pro
Ala
val
Tyr
320
Thr
Leu
Cys
Ser
Asp
400
Ser
Ala

Lys

Gln Pro Gly Gly



Ser
Gly
Ala
Lys
65

Leu
val
Thr
Pro
Gly
145
Ash
Gln
Ser
Ser
Thr
225
Ser
Arg
Pro
Ala
val
305
Tyr
Thr
Leu
Cys
Ser
385
ASp
Ser

Ala

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

Leu
Met
Ser
50

Gly
Gln
Arg
Leu
Leu
130
Cys
Ser
Ser
Ser
Asn
210
His
val
Thr
Glu
Lys
290
Ser
Lys
Ile
Pro
Leu
370
Asn
Ser
Arg

Leu

<220>

<223>

Arg
Ser
Ile
Arg
Met
Tyr
val
115
Ala
Leu
Gly
Ser
Leu
195
Thr
Thr
Phe
Pro
val
275
Thr
val
Cys
Ser
Pro
355
val
Gly
ASp
Trp

His
435

119
447
PRT
Artificial Sequence

Leu
20

Trp
Arg
Phe
Asn
Asp
100
Thr
Pro
val
Ala
Gly
180
Gly
Lys
Cys
Leu
Glu
260
Lys
Lys
Leu
Lys
Lys
340
Ser
Lys
Gln
Gly
Gln

420
Asn

Ser
val
Ser
Thr
Ser
85

His
val
Ser
Lys
Leu
165
Leu
Thr
val
Pro
Phe
245
val
Phe
Pro
Thr
val
325
Ala
Arg
Gly
Pro
Ser

405
Gln

Cys
Arg
Gly
Ile
70

Leu
Tyr
Ser
Ser
Asp
150
Thr
Tyr
Gln
Asp
Pro
230
Pro
Thr
Asnh
Arg
val
310
Ser
Lys
Glu
Phe
Glu
390
Phe
Gly

Tyr

Ala
Gln
Gly
55

Ser
Arg
Ser
Ser
Lys
135
Tyr
Ser
Ser
Thr
Lys
215
Cys
Pro
Cys
Trp
Glu
295
Leu
ASh
Gly
Glu
Tyr
375
ASh
Phe
ASh

Thr

Ala
Ala
40

Gly
Arg
Ala
Gly
Ala
120
Ser
Phe
Gly
Leu
Tyr
200
Lys
Pro
Lys
val
Tyr

280
Glu

Lys
Gln
Met
360
Pro
Asnh
Leu
val

Gln
440

synthetically constructed

Ser
25

Pro
Arg
Asp
Glu
Ser
105
Ser
Thr
Pro
val
Ser
185
Ile
val
Ala
Pro
val
265
val
Gln
Gln
Ala
Pro
345
Thr
Ser
Tyr
Tyr
Phe

425
Lys

10
Gly

Gly
Thr
Asnh
Asp
90

Ser
Thr
Ser
Glu
His
170
Ser
Cys
Glu
Pro
Lys
250
val
Asp
Tyr
Asp
Leu
330
Arg
Lys
Asp
Lys
Ser
410
Ser

Ser

Phe
Lys
Tyr
Ser
Thr
Asp
Lys
Gly
Pro
155
Thr
val
ASh
Pro
Glu
235
Asp
Asp
Gly
ASh
Trp
315
Pro
Glu
ASh
Ile
Thr
395
Lys
Cys

Leu

Thr
Gly
Tyr
60

Lys
Ala
Tyr
Gly
Gly
140
val
Phe
val
val
Lys
220
Leu
Thr
val
val
Ser
300
Leu
Ala
Pro
Gln
Ala
380
Thr
Leu
Ser

Ser

humanized heavy
Page 71

Phe
Leu
45

Ser
Ash
val
Trp
Pro
125
Thr
Thr
Pro
Thr
ASh
205
Ser
Leu
Leu
Ser
Glu
285
Thr
ASh
Pro
Gln
val
365
val
Pro
Thr
val

Leu
445

Ser
Glu
Asp
Thr
Tyr
Gly
110
Ser
Ala
val
Ala
val
190
His
Cys
Gly
Met
His
270
val
Tyr
Gly
Ile
val
350
Ser
Glu
Pro
val
Met

430
Ser

chain

15
Asn

Trp
Ash
Leu
Tyr
Gln
val
Ala
Ser
val
175
Pro
Lys
ASp
Gly
Ile
255
Glu
His
Arg
Lys
Glu
335
Tyr
Leu
Trp
val
Asp
415
His

Pro

Tyr
val
val
Tyr
80

Cys
Gly
Phe
Leu
Trp
160
Leu
Ser
Pro
Lys
Pro
240
Ser
Asp
Asnh
val
Glu
320
Lys
Thr
Thr
Glu
Leu
400
Lys
Glu

Gly



<400> 119

Gln
1

Thr
Tyr
Ile
Lys
65

Leu
Ala
val
Ala
Leu
145
Gly
Ser
Leu
Thr
Thr
225
Phe
Pro
val
Thr
val
305
Cys
Ser
Pro
val
Gly
385
Asp
Trp

His

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

val
Leu
Leu
Gly
50

Asp
Lys
Arg
Thr
Pro
130
val
Ala
Gly
Gly
Lys
210
Cys
Leu
Glu
Lys
Lys
290
Leu
Lys
Lys
Ser
Lys
370
Gln
Gly
Gln

Asn

Gln
Ser
Trp
35

Tyr
Arg
Leu
Tyr
val
115
Ser
Lys
Leu
Leu
Thr
195
val
Pro
Phe
val
Phe
275
Pro
Thr
val
Ala
Arg
355
Gly
Pro
Ser
Gln

His
435

120
119
PRT
Artificial Sequence

Leu
Leu
20

Asnh
Ile
val
Ser
Gly
100
Ser
Ser
Asp
Thr
Tyr
180
Gln
Asp
Pro
Pro
Thr
260
Asnh
Arg
val
Ser
Lys
340
Glu
Phe
Glu
Phe
Gly

420
Tyr

Gln
Thr
Trp
Ser
Thr
Ser
85

Arg
Ser
Lys
Tyr
Ser
165
Ser
Thr
Lys
Cys
Pro
245
Cys
Trp
Glu
Leu
ASh
325
Gly
Glu
Tyr
ASh
Phe
405
ASh

Thr

Glu
Cys
Ile
Tyr
Ile
val
val
Ala
Ser
Phe
150
Gly
Leu
Tyr
Arg
Pro
230
Lys
val
Tyr
Glu
His
310
Lys
Gln
Met
Pro
Asnh
390
Leu

val

Gln

Ser
Thr
Arg
Asp
55

Ser
Thr
Phe
Ser
Thr
135
Pro
val
Ser
Ile
val
215
Ala
Pro
val
val
Gln
295
Gln
Ala
Pro
Thr
Ser
375
Tyr
Tyr
Phe

Lys

Gly
val
Gln
40

Gly
Arg
Ala
Phe
Thr
120
Ser
Glu
His
Ser
Cys
200
Glu
Pro
Lys
val
Asp
280
Tyr
Asp
Leu
Arg
Lys
360
Asp
Lys
Ser

Ser

Ser
440

Pro
Ser
25

Pro
Thr
Asp
Ala
Asp
105
Lys
Gly
Pro
Thr
val
185
Asn
Pro
Glu
Asp
Asp
265
Gly
ASnh
Trp
Pro
Glu
345
ASh
Ile
Thr
Lys
Cys

425
Leu

Gly
10

Gly
Pro
Asnh
Thr
Asp
90

Tyr
Gly
Gly
val
Phe
170
val
val
Lys
Leu
Thr
250
val
val
Ser
Leu
Ala
330
Pro
Gln
Ala
Thr
Leu
410
Ser

Ser

Leu
Tyr
Gly
Ash
Ser
75

Thr
Trp
Pro
Thr
Thr
155
Pro
Thr
ASh
Ser
Leu
235
Leu
Ser
Glu
Thr
ASh
315
Pro
Gln
val
val
Pro
395
Thr
val

Leu

val
Ser
Lys
Tyr
60

Lys
Ala
Gly
Ser
Ala
140
val
Ala
val
His
Cys
220
Gly
Met
His
val
Tyr
300
Gly
Ile
val
Ser
Glu
380
Pro
val
Met

Ser
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Lys
Ile
Gly
45

Lys
Ash
val
Gln
val
125
Ala
Ser
val
Pro
Lys
205
Asp
Gly
Ile
Glu
His
285
Arg
Lys
Glu
Tyr
Leu
365
Trp
val
Asp
His

Pro
445

Pro
Thr
30

Leu
Pro
Gln
Tyr
Gly
110
Phe
Leu
Trp
Leu
Ser
190
Pro
Lys
Pro
Ser
Asp
270
AsSn
val
Glu
Lys
Thr
350
Thr
Glu
Leu
Lys
Glu

430
Gly

Ser
15

Gly
Glu
Ser
Phe
Tyr
95

Thr
Pro
Gly
Ash
Gln
175
Ser
Ser
Thr
Ser
Arg
255
Pro
Ala
val
Tyr
Thr
335
Leu
Cys
Ser
ASp
Ser
415
Ala

Lys

Glu
Gly
Trp
Leu
Ser
80

Cys
Leu
Leu
Cys
Ser
160
Ser
Ser
Asn
His
val
240
Thr
Glu
Lys
Ser
Lys
320
Ile
Pro
Leu
Asn
Ser
400
Arg

Leu



<220>
<223> synthetically

<400> 120

Gln
1
Ser
Tyr
Gly
Lys
65
Met
Ala

Thr

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

<400>

Gln
1

Ser
Ser
Gly
Gin
65

Met
Ala
Gly
Phe
Leu
145
Trp
Leu
Ser
Pro
Pro
225
Phe
Pro

val

val
val
Ile
Tyr
50

Gly
Glu
Arg

Leu

val
val
Ile
Gly
50

Gly
Glu
Ile
Thr
Pro
130
Gly
Asnh
Gln
Ser
Ser
210
Cys
Leu
Glu

Gln

Gln
Lys
His
35

Ile
Arg
Leu

Asp

val
115

121
447
PRT
Homo sapiens

121

Gln
Lys
His
35

Phe
Arg
Leu
val
Met
115
Leu
Cys
Ser
Ser
Ser
195
Asn
Pro
Phe
val

Phe

Leu
Ile
20

Trp
Ser
val
Arg
Tyr

100
Thr

Leu
val
20

Trp
AsSp
val
Ser
Gly
100
val
Ala
Leu
Gly
Ser
180
Leu
Thr
Ser
Pro
Thr

260
Asn

val
5
Ser
val
Ser
Thr
Ser
85
Asp

val

val
5

Ser
val
Pro
Thr
Ser
85

Ser
Thr
Pro
val
Ala
165
Gly
Gly
Lys
Cys
Pro
245
Cys

Trp

constructed

Gln
Cys
Lys
Tyr
Phe
70

Leu
Tyr

Ser

Gln
Cys
Arg
Glu
Met
70

Leu
Phe
val
Cys
Lys
150
Leu
Leu
Thr
val
Pro
230
Lys
val

Tyr

Ser
Lys
Gln
Asnh
55

Thr
Arg
Asp

Ser

Ser
Lys
Gln
Glu
Thr
Arg
Ser
Ser
Ser
135
Asp
Thr
Tyr
Lys
Asp
215
Ala
Pro

val

val

Gly
Ala
Ala
40

Gly
Thr
Ser

val

Gly
val
Ala
40

Asnh
Glu
Ser
Pro
Ser
120
Arg
Tyr
Ser
Ser
Thr
200
Lys
Pro
Lys
val

Asp

humanized heavy

Ala
Ser
25

Pro
Ala
Asp
Asp

Gly
105

Ala
Ser
25

Pro
Glu
ASDp
Glu
Leu
105
Ala
Ser
Phe
Gly
Leu
185
Tyr
Arg
Glu
ASp
ASD

265
Gly

Glu
10

Gly
Gly
Thr
Thr
Asp

90
Met

Glu
Gly
Gly

Thr
Asp
90

Thr
Ser
Thr
Pro
val
170
Ser
Thr
val
Phe
Thr
250
val

val

val Lys
Tyr Ser
Gln Gly
Asn Tyr
60

Ser Thr
75

Thr Ala

Asp Tyr

val Lys
Tyr Thr
Lys Gly
val Tyr
Ser Thr
75
Thr Ala
Leu Gly
Thr Lys
Ser Glu
140
Glu Pro
155
His Thr
Ser val
Cys Asnh
Glu Ser
220
Leu Gly
235
Leu Met
Ser Gln

Glu val

Page 73

chain

Lys
Phe
Leu
45

Asn
Ser
val

Trp

Lys
Leu
Leu
Ala
Asp
val
Leu
Gly
125
Ser
val
Phe
val
val
205
Lys
Gly
Ile
Glu

His

Pro
Thr
30

Glu
Gln
Thr
Tyr

Gly
110

Pro
Thr
Glu
Gln
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asp
Tyr
Pro
Ser
Asp

270
Asn

Gly
15

Ala
Trp
Lys
Ala
Tyr

95
Gln

Gly
Glu
Trp
Arg
Ala
Tyr
95

Gly
Ser
Ala
val
Ala
175
val
His
Gly
Ser
Arg
255

Pro

Ala

Ala
Tyr
Ile
Phe
Tyr
80

Cys

Gly

Ala
Leu
Met
Phe
Tyr
80

Cys
Gln
val
Ala
Ser
160
val
Pro
Lys
Pro
val
240
Thr
Glu

Lys



Thr
val
305
Cys
Ser
Pro
val
Gly
385
Asp

Trp

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

<400>

Gln
1

Ser
Gly
Ala
Lys
65

Leu
Ala
Asp
Lys
Glu
145
Pro
Thr
val
ASh
Arg
225
Gly
Ile

Glu

Lys
290
Leu
Lys
Lys
Ser
Lys
370
Gln
Gly
Gln

Asn

val
Leu
Met
val
50

Gly
Gln
Arg
val
Gly
130
Ser
val
Phe
val
val
210
Lys
Pro

Ser

Asp

275
Pro

Thr
val
Ala
Gln
355
Gly
Pro
Ser
Glu

His
435

122
451
PRT
Homo sapiens

122

Gln
Arg
His
35

Ile
Arg
Met
Asp
Trp
115
Pro
Thr
Thr
Pro
Thr
195
Asp
Cys
Ser
Arg

Pro

Arg
val
Ser
Lys
340
Glu
Phe
Glu
Phe
Gly

420
Tyr

Leu
Leu
20

Trp
Trp
Phe
Asnh
Pro
100
Gly
Ser
Ala
val
Ala
180
val
His
Cys
val
Thr

260
Glu

Glu
Leu
Ash
325
Gly
Glu
Tyr
Ash
Phe
405
ASh

Thr

val
5

Ser
val
Tyr
Thr
Ser
85

Arg
Gln
val
Ala
Ser
165
val
Pro
Lys
val
Phe
245
Pro

val

Glu
His
310
Lys
Gln
Met
Pro
Asn
390
Leu
val

Gln

Glu
Cys
Arg
Asp
Ile
70

Leu
Gly
Gly
Phe
Leu
150
Trp
Leu
Ser
Pro
Glu
230
Leu
Glu

Gln

Gln
295
Gln
Gly
Pro
Thr
Ser
375
Tyr
Tyr
Phe

Lys

Ser
Ala
Gln
Gly
55

Ser
Arg
Ala
Thr
Pro
135
Gly
ASh
Gln
Ser
Ser
215
Cys
Phe
val

Phe

280
Phe

Asp
Leu
Arg
Lys
360
Asp
Lys
Ser

Ser

Ser
440

Gly
Ala
Ala
40

Ser
Arg
Ala
Thr
Thr
120
Leu
Cys
Ser
Ser
Asnh
200
Asnh
Pro
Pro
Thr

Asn

Asn
Trp
Pro
Glu
345
Asn
Ile
Thr
Arg
Cys

425
Leu

Gly
Ser
25

Pro
ASnh
AsSp
Glu
Leu
105
val
Ala
Leu
Gly
Ser
185
Phe
Thr
Pro
Pro
Cys

265
Trp

Ser
Leu
Ser
330
Pro
Gln
Ala
Thr
Leu
410
Ser

Ser

Gly
Gly
Gly
Lys
Asn
Asp
90

Tyr
Thr
Pro
val
Ala
170
Gly
Gly
Lys
Cys
Lys
250
val

Tyr

Thr
Ash
315
Ser
Gln
val
val
Pro
395
Thr
val

Leu

val
Phe
Lys
Tyr
Ser
75

Thr
Tyr
val
Cys
Lys
155
Leu
Leu
Thr
val
Pro
235
Pro
val

val

Tyr
300
Gly
Ile
val
Ser
Glu
380
Pro
val
Met

Ser

val
Thr
Gly
Tyr
60

Lys
Ala
Tyr
Ser
Ser
140
Asp
Thr
Tyr
Gln
Asp
220
Ala
Lys
val

Asp
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285
Arg

Lys
Glu
Tyr
Leu
365
Trp
val
Asp
His

Leu
445

Gln
Phe
Leu
Ala
Asn
val
Tyr
ser
125
Arg
Tyr
ser
ser
Thr
205
Lys
Pro
Asp
Asp

Gly

val
Glu
Lys
Thr
350
Thr
Glu
Leu
Lys
Glu

430
Gly

Pro
Ser
Glu
Asp
Thr
Tyr
Tyr
110
Ala
Ser
Phe
Gly
Leu
190
Tyr
Thr
Pro
Thr
val

270
val

val
Tyr
Thr
335
Leu
Cys
Ser
ASp
Ser
415
Ala

Lys

Gly
15

Ser
Trp
Ser
Leu
Tyr
Gly
Ser
Thr
Pro
val
175
Ser
Thr
val
val
Leu
255
Ser

Glu

Ser
Lys
320
Ile
Pro
Leu
Asn
Ser
400
Arg

Leu

Arg
Tyr
val
val
Tyr
80

Cys
Met
Thr
Ser
Glu
160
His
Ser
Cys
Glu
Ala
240
Met
His

val



Arg
305
Lys
Glu
Tyr
Leu
Trp
385
Met

Asp

Pro

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

<400>

Gln
1

Thr
Tyr
Gly
Ser
65

Lys
Arg
Arg
val
Ala
145
Ser
val
Pro
Lys
Pro
225
val

Thr

Asn
290
val
Glu
Lys
Thr
Thr
370
Glu
Leu
Lys
Glu

Gly
450

val
Leu
Trp
Glu
50

Arg
Leu
Asp
Gly
Phe
130
Leu
Trp
Leu
Ser
Pro
210
Pro
Phe

Pro

275
Ala

val
Tyr
Thr
Leu
355
Cys
Ser
Asp
Ser
Ala

435
Lys

123
448
PRT
Homo sapiens

123

Gln
Ser
Ser
35

Ile
val
Ser
Tyr
Thr
115
Pro
Gly
ASh
Gln
Ser
195
Ser
Cys
Leu

Glu

Lys
Ser
Lys
Ile
340
Pro
Leu
Asn
Ser
Arg
420
Leu

Leu
Leu
20

Trp
Asn
Thr
Ser
Gly
100
Leu
Leu
Cys
Ser
Ser
180
Ser
Asn
Pro
Phe

val

Thr
val
Cys
325
Ser
Pro
val
Gly
Asp
405
Trp

His

Gln
5
Thr
Ile
His
Ile
val
85
Pro
val
Ala
Leu
Gly
165
Ser
Leu
Thr
Pro
Pro

245
Thr

Lys
Leu
310
Lys
Lys
Ser
Lys
Gln
390
Gly
Gln

Asn

Gln
Cys
Arg
Gly
Ser
70

Thr
Gly
Thr
Pro
val
150
Ala
Gly
Gly
Lys
Cys
230
Pro

Cys

Pro
295
Thr
val
Thr
Arg
Gly
375
Pro
Ser

Gln

Trp
Ala
Gln
Gly
val
Ala
Asn
val
Cys
135
Lys
Leu
Leu
Thr
val
215
Pro
Lys

val

280
Arg

val
Ser
Lys
Glu
he
Glu
Phe
Gly

Tyr
440

Gly
val
Ser
40

Tyr
Asp
Ala
Tyr
Ser
120
Ser
Asp
Thr
Tyr
Lys
200
Asp
Ala
Pro

val

Glu
val
Asn
Gly
345
Glu
Tyr
Asn
Phe
Asn

425
Thr

Ala
Tyr
25

Pro
val
Thr
ASp
ASp
105
Ser
Arg
Tyr
Ser
Ser
185
Thr
Lys
Pro
Lys

val

Glu
His
Lys
330
Gln
Met
Pro
Asn
Leu
410
val

Gln

Gly
Gly
Glu
Thr
Ser
Thr
90

Trp
Ala
Ser
Phe
Gly
170
Leu
Tyr
Arg
Glu
Asp

250
Asp

Gln
Gln
315
Gly
Pro
Thr
Ser
Tyr
395
Tyr
Phe

Lys

Leu
Gly
Lys
Tyr
Lys
75

Ala
Tyr
Ser
Thr
Pro
155
val
Ser
Thr
val
Phe
235
Thr

val

Phe
300
Asp
Leu
Arg
Lys
Asp
380
Lys
Ser
Ser

Ser

Leu
Ser
Gly
Asnh
60

Asnh
val
Phe
Thr
Ser
140
Glu
His
Ser
Cys
Glu
220
Leu
Leu

Ser
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285
Asn

Trp
Pro
Glu
Asn
365
Ile
Thr
Lys
Cys

Leu
445

Lys
Phe
Leu
45

Pro
Gln
Tyr
Asp
Lys
125
Glu
Pro
Thr
val
ASh
205
Ser
Gly
Met

Gln

Ser
Leu
Ala
Pro
350
Gln
Ala
Thr
Leu
Ser

430
Ser

Pro
Ser
Glu
Ser
Phe
Tyr
Leu
110
Gly
Ser
val
Phe
val
190
val
Lys
Gly
Ile

Glu

Thr
Ash
Pro
335
Gln
val
val
Pro
Thr
415
val

Leu

ser
Gly
Trp
Leu
ser
Cys
95

Trp
Pro
Thr
Thr
Pro
175
Thr
Asp
Tyr
Pro
ser

255
Asp

Phe
Gly
320
Ile
val
Ser
Glu
Pro
400
val
Met

Ser

Glu
Tyr

Ile

Leu
80

Ala
Gly
Ser
Ala
val
160
Ala
val
His
Gly
Ser
240
Arg

Pro



Glu
Lys
Ser
305
Lys
Ile
Pro
Leu
Ash
385
Ser
Arg

Leu

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

<400>

Gln
1

Thr
Asp
Trp
Leu
65

Ser
Cys
Gln
val
Ala
145
Ser
val
Pro
Lys
Asp
225
Gly

Ile

val
Thr
290
val
Cys
Ser
Pro
val
370
Gly
Asp
Trp

His

val
Leu
Tyr
Ile
50

Lys
Leu
Ala
Gly
Leu
130
Leu
Trp
Leu
Ser
Pro
210
Lys

Pro

Ser

Gln
275
Lys
Leu
Lys
Lys
Ser
355
Lys
Gln
Gly
Gln

Asn
435

124
451
PRT
Homo sapiens

124

Gln
Ser
Tyr
35

Gly
Ser
Lys
Arg
Thr
115
Pro
Gly
ASh
Gln
Ser
195
Ser
Thr
Ser

Arg

260
Phe

Pro
Thr
val
Ala
340
Gln
Gly
Pro
Ser
Glu

420
His

Leu
Leu
20

Trp
Tyr
Arg
val
val
100
Leu
Leu
Cys
Ser
Ser
180
Ser
Asn
His
val

Thr

Ash
Arg
val
Ser
325
Lys
Glu
Phe
Glu
Phe
405
Gly

Tyr

Gln
5
Thr
Ser
Ile
val
ASh
85
Ser
val
Ala
Leu
Gly
165
Ser
Leu
Thr
Thr
Phe

245
Pro

Trp
Glu
Leu
310
Asn
Gly
Glu
Tyr
Asn
390
Phe
Asn

Thr

Glu
Cys
Trp
Tyr
Thr
70

Ser
Ile
Thr
Pro
val
150
Ala
Gly
Gly
Lys
Cys
230
Leu

Glu

Tyr
Glu
295
His
Lys
Gln
Met
Pro
375
Ash
Leu
val

Gln

Ser
Thr
Ile
Tyr
55

Met
val
Phe
val
Ser
135
Lys
Leu
Leu
Thr
val
215
Pro
Phe

val

val
280
Gln
Gln
Gly
Pro
Thr
360
Ser
Tyr
Tyr
Phe

Lys
440

Gly
val
Arg
40

Ser
Ser
Thr
Gly
Ser
120
Ser
Asp
Thr
Tyr
Gln
200
Asp
Pro
Pro

Thr

265
Asp

Phe
Asp
Leu
Arg
345
Lys
Asp
Lys
Ser
Ser

425
Ser

Pro
Ser
25
Gln
Gly
val
Ala
val
105
Ser
Lys
Tyr
Ser
Ser
185
Thr
Lys
Cys
Pro

Cys

Gly
Asn
Trp
Pro
330
Glu
Asn
Ile
Thr
Arg
410
Cys

Leu

Gly
Gly
Pro
Ser
Asp
Ala
Gly
Ala
Ser
Phe
Gly
170
Leu
Tyr
Arg
Pro
Lys

250
val

val
Ser
Leu
315
Ser
Pro
Gln
Ala
Thr
395
Leu
Ser

Ser

Leu
Gly
Pro
Thr
Thr
75

ASp
Thr
Ser
Thr
Pro
155
val
Ser
Ile
val
Ala
235
Pro

val

Glu
Thr
300
Asnh
Ser
Gln
val
val
380
Pro
Thr
val

Leu

val
Ser
Gly
Asp
60

Ser
Thr
Phe
Thr
Ser
140
Glu
His
Ser
Cys
Glu
220
Pro
Lys

val
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val
285
Tyr
Gly
Ile
val
Ser
365
Glu
Pro
val
Met

Ser
445

Lys
Ile
Lys
45

Tyr
Lys
Ala
Asp
Lys
125
Gly
Pro
Thr
val
ASh
205
Pro
Glu
Asp

Asp

270
His
Arg
Lys
Glu
Tyr
350
Leu
Trp
val
Asp
His
430
Leu

Pro
Ser
Gly
Asn
Asn
val
Tyr
110
Gly
Gly
val
Phe
val
190
val
Lys
Leu

Thr

val

Ash
val
Glu
Lys
335
Thr
Thr
Glu
Leu
Lys
415
Glu

Gly

Ser
15

Ser
Leu
Pro
Gln
Tyr
95

Trp
Pro
Thr
Thr
Pro
175
Thr
ASh
Ser
Leu
Leu

255
Ser

Ala
val
Tyr
320
Thr
Leu
Cys
Ser
Asp
400
Ser
Ala

Lys

Gln
Gly
Glu
Ser
Phe
80

Tyr
Gly
Ser
Ala
val
160
Ala
val
His
Cys
Gly
240
Met

His



Glu

Arg
305
Lys
Glu
Tyr
Leu
Trp
385
val

Asp

Pro

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

Asp
Asn
290
val
Glu
Lys
Thr
Thr
370
Glu
Leu
Lys
Glu

Gly
450

<220>

<221>
<222>
<223>

<400>

AsSp
1
Glu
Xaa
Tyr
Ser
65
Glu
Thr
Pro
Gly
ASh
145
ASh
Ser

Thr

Ile
Thr
Ala
Asnh
50

Gly
Asp
Phe
Thr
Ala
130
val
Ser
Thr

Cys

Pro
275
Ala
val
Tyr
Thr
Leu
355
Cys
Ser
Asp
Ser
Ala

435
Lys

125
214
PRT
Mus musculus

Xaa =

125

Gln
val
Trp
35

Ala
Ser
Phe
Gly
val
115
Ser
Lys
Trp

Xaa

Glu
195

260
Glu

Lys
Ser
Lys
Ile
340
Pro
Leu
Asn
Ser
Arg

420
Leu

VARTANT
(L...

val
Thr
val
Cys
325
Ser
Pro
val
Gly
Asp
405
Trp

His

(214) )
Isoleucine or Leucine

Met
Thr
20

His
Lys
Gly
Gly
Gly
100
Ser
val
Trp
Thr
Thr

180
Ala

Thr
5
Xaa
Gln
Thr
Thr
Xaa
85
Gly
Xaa
val
Lys
Asp
165
Xaa

Thr

Lys
Lys
Leu
310
Lys
Lys
Ser
Lys
Gln
390
Gly
Gln

Asn

Gln
Thr
Gln
Xaa
His
70

Tyr
Thr
Phe
Cys
Xaa
150
Gln
Thr

His

Phe
Pro
295
Thr
val
Ala
Arg
Gly
375
Pro
Ser
Gln

His

Ser
Cys
Lys
Ala
55

Phe
Tyr
Lys
Pro
Phe
135
Asp
Asp
Lys

Lys

Asnh
280
Arg
val
Ser
Lys
Glu
360
Phe
Glu
Phe
Gly

Tyr
440

Pro
Arg
Gln
40

Gly
Ser
Cys
Xaa
Pro
120
Xaa
Gly
Ser

Asp

Thr
200

265
Trp

Glu
Leu
Asn
Gly
345
Glu
Tyr
Asn
Phe
Asn

425
Thr

Ala
Ala
25

Gly
Gly
Xaa
Gln
Glu
105
Ser
ASn
Ser
Lys
Glu

185
Ser

Tyr
Glu

Lys
330
Gln
Met
Pro
Asnh
Leu
410
val

Gln

Ser
10

Ser
Lys
val
Lys
His
90

Xaa
Ser
Asn
Glu
Asp
170
TYyr

Thr

val Asp

Gln Tyr
300

Gln Asp

315

Ala Leu

Pro Arg
Thr Lys
Ser Asp
380
Tyr Lys
395
Tyr Ser
Phe Ser

Lys Ser

Leu Ser
Glu Asn
Ser Pro
Ser Ser
60
Xaa Lys
75
His Tyr
Lys Arg
Glu Gln
Phe Tyr
140
Arg Gln
155
Ser Thr
Glu Arg

Ser Pro
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270
Gly val
285
Asn Ser

Trp Leu
Pro Ala

Glu Pro
350

Asnh Gln

365

ITe Ala

Thr Thr
Lys Leu

Cys Ser

430
Leu Ser
445

Ala Ser

Xaa Tyr
30

GIn Xaa

45

Arg Phe

Ser Xaa
Gly Xaa

Ala Asp
110

Xaa Thr

125

Pro Lys

Asn Gly
Tyr Ser
His Asn

190

Xaa val
205

Glu
Thr
Ash
Pro
335
Gln
val
val
Pro
Thr
415
val

Leu

val
15

Ser
Xaa
Ser
Gln
Phe
95

Ala
Ser
Asp
val
Met
175
Ser

Lys

val
Tyr
Gly
320
Ile
val
Ser
Glu
Pro
400
val
Met

Ser

Gly
Tyr
val
Gly
Pro
80

Pro
Ala
Gly
Xaa
Xaa
160
Ser
Tyr

Ser



Phe Asn Arg Asn Glu Cys
210

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

<220>
<223>

<400>
Asp I
1

Asp Th
Ile GI

Tyr Ty
50

Ser GI1

65

Glu As

Thr Ph
Pro Th
Gly Al
13
Ash Va
145
Asn Se

Ser Th

126
214
PRT

Artificial Sequence

synthetically constructed

126
e Leu

r val

y Trp
35
r Gly
y Ser
p Phe
e Gly
r val
115
a Ser
0
1 Lys
r Trp

r Leu

Thr Cys Glu

Phe As
21

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

<220>
<223>

<400>
Asp I1
1

Asp Th
Ile GI1
Tyr Ty

50
Ser Gl

65
Glu As

195
n Arg
0

127
214
PRT

Met
Ser
20

Leu
Thr
Gly
Ala
Gly
100
Ser
val
Trp
Thr
Thr
180
Ala

Asn

Thr
5
Ile
Gln
Ash
Ala
Asp
85
Gly
Ile
val
Lys
Asp
165
Leu
Thr

Glu

Gln Ser Pro
Thr Cys His

Gln Lys Pro
40
Leu val Asp
55
Asp Tyr Ser
70
Tyr Tyr Cys

Thr Lys Leu

Phe Pro Pro
120
Cys Phe Leu
135
Ile Asp Gly
150
Gln Asp Ser

Thr Lys Asp
His Lys Thr

200
Cys

Artificial Sequence

synthetically

127
e Leu

r val
y Trp
35
r Gly
y Ser

p Phe

Met
Ser
20

Leu
Thr
Gly

Ala

Thr
5
Ile
Gln
AsSh
Ala

Asp
85

constructed

Gln Ser Pro
Thr Cys His

Gln Lys Pro
40
Leu val Asp
55
Asp Tyr Ser
70
Tyr Tyr Cys

chimeric 1light chain

Ser igr Met Ser val Ser

Ala Ser Gln Gly Ile Ser

25 30

Gly Lys Ser Phe Met Gly
45

Gly val Pro ger Arg Phe

0
Leu Thr Ile Ser Ser Leu
75
val GIn Tyr Ala Gln Leu
90

Glu Ile Lys Arg Ala Asp

105 110

Ser Ser Glu Gln Leu Thr
125

Ash Asn Phe Tyr Pro Lys

140
Ser Glu Arg Gln Asn Gly
155
Lys Asp Ser Thr Tyr Ser
170

Glu Tyr Glu Arg His Asn

185 190

Ser Thr Sser Pro Ile val
205

chimeric 1light chain

Ser igr Met Ser val Ser

Ala Ser GIn Gly Ile Ser

25 30

Gly Lys Ser Phe Met Gly

45

Gly val Pro Ser Arg Phe
60

Leu Thr Ile Ser Ser Leu

75
val Gln Tyr Ala Gln Leu
90

Page 78

Leu
15

Ser
Leu
Ser
Asp
Pro
95

Ala
Ser
Asp
val
Met
175
Ser

Lys

Leu
15

Ser
Leu
Ser
ASp

Pro
95

Gly
Asn
Ile
Gly
Ser
80

Tyr
Ala
Gly
Ile
Leu
160
Ser
Tyr

Ser

Gly
Asn
Ile
Gly
Ser

80
Tyr



Thr
Pro
Gly
ASh
145
Ash
Ser
Thr

Phe

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

<400>

Asp
1
Asp
Leu
Tyr
Ser
65
Glu
Thr
Pro
Thr
Lys
145
Glu
Ser
Ala

Phe

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

Phe
Thr
Ala
130
val
Ser
Thr
Cys

Asn
210

Ile
Arg
Ala
Ala
50

Gly
Asp
Phe
Ser
Ala
130
val
Ser
Thr
Cys

Asn
210

<220>

<223>
<400>

Gly
val
115
Ser
Lys
Trp
Leu
Glu

195
Arg

128
214
PRT
Homo sapiens

128

Gln
val
Trp
35

Ala
Ser
val
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

129
214
PRT
Artificial Sequence

Gly
100
Ser
val
Trp
Thr
Thr
180
Ala

Asn

Met
Thr
20

Tyr
Ser
Gly
Ala
Gln
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Gly
Ile
val
Lys
Asp
165
Leu
Thr

Glu

Thr
5
Ile
Gln
Thr
Thr
Thr
85
Gly
Ile
val
Lys
Glu
165
Leu
Thr

Glu

Thr
Phe
Cys
Ile
150
Gln

Thr

Cys

Gln
Thr
Gln
Leu
Asp
70

Tyr
Thr
Phe
Cys
val
150
Gln

Ser

Cys

Lys
Pro
Phe
135
Asp
Asp
Lys

Lys

Ser
Cys
Lys
Gln
55

Phe
Tyr
Lys
Pro
Leu
135
Asp
Asp
Lys
Gln

Leu
Pro
120
Leu
Gly
Ser
Asp

Thr
200

Pro
Arg
Pro
40

Ser
Thr
Cys
val
Pro
120
Leu
AsSn
Ser
Ala

Gly
200

Glu
105
Ser
Asn
Ser
Lys
Glu

185
Ser

Ser
Ala
25

Gly
Gly
Leu
Gln
Glu
105
Ser
AsSnh
Ala
Lys
ASp

185
Leu

Ser
Asn
Glu
Asp
170
Tyr

Thr

Ser
10

Ser
Lys
val
Thr
Arg
90

Ile
Asp
Asn
Leu
Asp
170
Tyr

Ser

Lys
Glu
Phe
Arg
155
Ser
Glu

Ser

Leu
Gln
Ala
Pro
Ile
75

Tyr
Lys
Glu
Phe
GIn
155
Ser
Glu

Ser

Arg
Gln
Tyr
140
Gln
Thr
Arg

Pro

Ser
Gly
Pro
Ser
60

Ser
Asn
Arg
Gln
Tyr
140
Ser
Thr
Lys

Pro

Ala
Leu
125
Pro
Asnh
Tyr
His

Ile
205

Ala
Ile
Lys
45

Arg
Ser
Arg
Thr
Leu
125
Pro
Gly
Tyr
His

val
205

Asp
110
Thr
Lys
Gly
Ser
ASn

190
val

Ser
Arg
30

Leu
Phe
Leu
Ala
val
110
Lys
Arg
Ash
Ser
Lys

190
Thr

synthetically constructed humanized light chain

129

Ala
Ser
Asp
val
Met
175
Ser

Lys

val
15

Asnh
Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

Ala

Gly

Leu
160
Ser
Tyr

Ser

Gly
Tyr
Ile
Gly
Pro
80

Tyr
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
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Asp
Leu
Tyr
ser
Glu
Thr
Pro
Thr
Lys
145
Glu
ser

Ala

Phe

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

<400>

Gln
1
Glu
His
Ala
Gly
65
AsSp
Phe
Thr
Ala
val
145
Ser
Thr
Cys

Asn

Arg
Asn
Asnh
50

Gly
Asp
Phe
Ser
Ala
130
val
Ser
Thr
Cys

Asn
210

Thr
Lys
Trp
Thr
50

Ser
Ala
Gly
val
Ser
130
Lys
Trp
Leu
Glu

Arg
210

val
Trp
Thr
Ser
Ile
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

130
213
PRT
Mus musculus

130

val
val
Tyr
35

Ser
Gly
Ala
Gly
Ser
115
val
Trp
Thr
Thr
Ala

195
Asn

Thr
20

Tyr
ASn
Gly
Ala
Gln
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Leu
Thr
20

Gln
Asn
Thr
Thr
Gly
100
Ile
val
Lys
AsSp
Leu
180
Thr

Glu

Asnh
Thr
Thr
85

Gly
Ile
val
Lys
Glu
165
Leu
Thr

Glu

Ser
5
Met
Gln
Leu
Ser
Tyr
85
Thr
Phe
Cys
Ile
Gln
165
Thr
His

Cys

Thr
Gln
Leu
Asp
70

Tyr
Thr
Phe
Cys
val
150
Gln
Ser
His

Cys

Gln
Thr
Lys
Ala
Tyr
70

Tyr
Lys
Pro
Phe
Asp
150
Asp
Lys

Lys

Cys
Lys
Gln
Phe
Tyr
Lys
Pro
Leu
135
Asp
Asp
Lys
Gln

Ser
Cys
Pro
Ser
55

Ser
Cys
Leu
Pro
Leu
135
Gly
Ser
Asp

Thr

Lys
Pro
Thr
Thr
Cys
val
Pro
120
Leu
Asn
Ser

Ala

Gly
200

Pro
Arg
Gly
Gly
Leu
Gln
Glu
Ser
120
Asn
Ser
Lys
Glu

Ser
200

Ala
Gly
Gly
Phe
Leu
Glu
105
Ser
Asn
Ala
Lys
Asp

185
Leu

Ala
25

Ser
val
Thr
His
Ile
105
Ser
AsSnh
Glu
Asp
Tyr

185
Thr

10
Ser

Lys
val
Thr
Gln
90

Ile
Asp
Asnh
Leu
Asp
170
Tyr

Ser

Ile
10

Ser
Ser
Pro
Ile
Trp
90

Lys
Glu
Phe
Arg
Ser
170
Glu

Ser

Gln
Ala
Pro
Ile
75

His
Lys
Glu
Phe
Gln
155
Ser
Glu

Ser

Leu
Ser
Pro
Ala
Ser
75

Ser
Arg
Gln
Tyr
Gln
155
Thr
Arg

Pro

Asn
Pro
Ser
60

Ser
Ile
Arg
Gln
Tyr
140
Ser
Thr
Lys

Pro

Ser
Ser
Lys
Arg
60

Arg
Ser
Ala
Leu
Pro
140
Asn
Tyr
His

Ile

pPage 80

Ile
Lys
45

Arg
Ser
Ser
Thr
Leu
125
Pro
Gly
Tyr
His

val
205

Ala
val
Ser
Phe
val
Lys
Asp
Thr
125
Lys
Gly
Ser
Asn

val
205

Asp
30

Leu
Phe
Leu
Arg
val
110
Lys
Arg
ASh
Ser
Lys

190
Thr

Ser
Thr
30

Trp
Ser
Glu
Pro
Ala
110
Ser
AsSp
val
Met
Ser

190
Lys

15
Lys

Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

Pro
15

Tyr
Ile
Gly
Ala
Pro
95

Ala
Gly
Ile
Leu
Ser
175
Tyr

Ser

Tyr
Ile
Gly
Pro
80

Arg
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser

Gly
Ile
Tyr
ser
Glu
Thr
Pro
Gly
Asn
Asn
160
ser

Thr
Phe



<210> 131
<211> 213
<212> PRT
<213> Mus musculus

<400> 131

GIn Thr
1
Glu Lys
His Trp
Ala Thr
50
Gly Ser
65
Asp Ala
Phe Gly
Thr val
Ala Ser
130
val Lys
145
Ser Trp
Thr Leu
Cys Glu

Asn Arg
210

val
val
Tyr
35

Ser
Gly
Ala
Gly
Ser
115
val
Trp
Thr
Thr
Ala

195
Asn

<210> 132
<211> 214
<212> PRT
<213> Artificial Sequence

<220>

Leu
Thr
20

Gln
Asnh
Thr
Thr
Gly
100
Ile
val
Lys
Asp
Leu
180
Thr

Glu

Ser
5
Met
Gln
Leu
Ser
Tyr
85
Thr
Phe
Cys
Ile
Gln
165
Thr
His

Cys

Gln
Thr
Lys
Ala
Tyr
70

Tyr
Lys
Pro
Phe
Asp
150
Asp
Lys

Lys

Ser
Cys
Pro
Ser
55

Ser
Cys
Leu
Pro
Leu
135
Gly
Ser
Asp

Thr

Pro
Arg
Gly
40

Gly
Leu
Gln
Glu
Ser
120
Asnh
Ser
Lys
Glu

Ser
200

<223> synthetically constructed
<400> 132

Asp Ile
1

Asp Arg
Leu Asn

Tyr Phe

50

Ser Gly

65

Glu Asp

Thr Phe
Pro Ser

Thr Ala
130

GIn
val
Trp
35

Thr
Ser
Phe
Gly
val

115
Ser

Met
Thr
20

Tyr
Ser
Gly
Ala
Gln
100
Phe

val

Thr
5
Ile
Gln
Ser
Thr
Thr
85
Gly
Ile

val

Gln Ser Pro

Thr
Gln
Leu
Asp
70

Tyr
Thr
Phe

Cys

Cys
Lys
His
55

Phe
Tyr
Lys
Pro

Leu
135

Ser
Pro
40

Ser
Thr
Cys
val
Pro

120
Leu

Ala
Ala
25

Ser
val
Thr
His
Ile
105
Ser
Asn
Glu
ASp
Tyr

185
Thr

Ile
10

Ser
Ser
Pro
Ile
Trp
90

Lys
Glu
Phe
Arg
Ser
170
Glu

Ser

Leu Ser
Ser Ser
Pro Lys
Ala Arg
60
Ser Arg
75
Ser Ser
Arg Ala
Gln Leu
Tyr Pro
140
Gln Asn
155
Thr Tyr
Arg His

Pro Ile

humanized Tight

Ser
Ala
25

Gly
Gly
Leu
Gln
Glu
105
Ser

Asn

Ser
10

Ser
Lys
val
Thr
Gln
90

Ile
Asp

Asn

Leu Ser
Gln Asp
Ala Pro
Pro Ser
60
Ile Ser
75
Tyr Ser
Lys Arg
Glu GIn

Phe Tyr
140
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Ala
val
Ser
Phe
val
Lys
Asp
Thr
125
Lys
Gly
Ser
Asn

val
205

Ser
Thr
30

Trp
Ser
Glu
Pro
Ala
110
Ser
Asp
val
Met
Ser

190
Lys

chain

Ala
Ile
Lys
45

Arg
Ser
Thr
Thr
Leu

125
Pro

Ser
Ser
val
Phe
Leu
val
val
110
Lys

Arg

Pro
15

Tyr
Ile
Gly
Ala
Pro
95

Ala
Gly
Ile
Leu
Ser
175
Tyr

Ser

val
15

AsSh
Leu
Ser
Gln
Pro
Ala

Ser

Glu

Gly
Ile
Tyr
Ser
Glu
80

Thr
Pro
Gly
Asnh
Asnh
160
Ser
Thr

Phe

Gly
Tyr
Ile
Gly
Pro
80

Trp
Ala
Gly

Ala



Lys
145
Glu
Ser
Ala

Phe

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

<400>

Gln
1

Ser
Gly
Ala
Lys
65

Leu
Ala
Leu
Leu
Cys
145
Ser
Ser
val
Ile
Lys
225
Arg
Ser
Ser
Thr
Leu
305
Pro
Gly

Tyr

val
Ser
Thr
Cys

Asn
210

val
Leu
Met
Ile
50

Gly
Gln
Arg
val
Ala
130
Leu
Gly
Ser
Thr
Gly
210
Leu
Phe
Leu
Leu
val
290
Lys
Arg
Asnh

Ser

Gln
val
Leu
Glu

195
Arg

133
394
PRT
Homo sapiens

133

Gln
Arg
Asnh
35

Ile
Arg
Met
Asp
Thr
115
Pro
val
Ala
Gly
Pro
195
Ser
Leu
Ser
Glu
Pro
275
Ala
Ser
Glu
Ser

Leu
355

Trp
Thr
Thr
180
val

Gly

Leu
Leu
20

Trp
Trp
Phe
Asn
Leu
100
val
Ser
Lys
Leu
Leu
180
Lys
Ser
Ile
Gly
Ala
260
Phe
Ala
Gly
Ala
Gln

340
Ser

Lys
Glu
165
Leu
Thr

Glu

val
5

Ser
val
Tyr
Thr
Gly
85

Arg
Ser
Ser
Asp
Thr
165
Glu
Glu
Leu
Lys
Ser
245
Glu
Thr
Pro
Thr
Lys
325
Glu

Ser

val
150
Gln

Ser

Cys

Glu
Cys
Arg
Asp
Ile
70

Leu
Thr
Ser
Lys
Tyr
150
Ser
Ile
Lys
His
Tyr
230
Gly
ASp
Phe
Ser
Ala
310
val
Ser

Thr

Asp
Asp
Lys
Gln

Ser
Ala
Gln
Gly
55

Ser
Arg
Gly
Ala
Ser
135
Phe
Gly
val
val

21
Ala

Trp
5

Ser
Ala
Gly
val
295
Ser
Gln
val

Leu

Asn
Ser
Ala

Gly
200

Gly
Ala
Ala
40

Asp
Arg
Ala
Pro
Ser
120
Thr
Pro
val
Leu
Thr
200
Tyr
Ser
Gly
Ala
Pro
280
Phe
val
Trp
Thr

Thr
360

Ala
Lys
Asp

185
Leu

Gly
Ser
25

Pro
AsSnh
ASp
Glu
Phe
105
Thr
Ser

Glu

Thr
185
Ile
Gln
Gln
Thr
Ala
265
Gly
Ile
val
Lys
Glu

345
Leu

Leu
Asp
170
Tyr

Ser

Gly
10

Gly
Gly
Gln
Asnh
Asp
90

Asp
Lys
Gly
Pro
Thr
170
Gln
Thr
Gln
Ser
Asp
250
Tyr
Thr
Phe
Cys
val
330
Gln

Ser

Gln
155
Ser
Glu

Ser

val
Phe
Lys
Tyr
Ser
75

Thr
Tyr
Gly
Gly
val
155
Phe
Ser
Cys
Lys
Phe
235
Phe
Tyr
Lys
Pro
Leu
315
Asp
Asp

Lys

Ser
Thr
Lys

Pro

val
Thr
Gly
Tyr
60

Lys
Ala
Trp
Pro
Thr
140
Thr
Pro
Pro
Arg
Pro
220
Ser
Thr
Cys
val
Pro
300
Leu
Asnh
Ser

Ala

Page 82

Gly
Tyr
His

val
205

Gln
Phe
Leu
45

Ala
Asnh
val
Gly
Ser
125
Ala
val
Ala
Asp
Ala
205
Asp
Gly

Leu

Asp
285
Ser
Asn
Ala
Lys

Asp
365

Asn
Ser
Lys

190
Thr

Pro
Ser
Glu
Asp
Thr
Tyr
Gln
110
val
Ala
Ser
val
Phe
190
Ser
Gln
val
Thr
Gln
270
Ile
Asp
Asn
Leu
Asp

350
Tyr

Ser
Leu
175
val

Lys

Gly
val
Trp
Ser
Leu
Tyr
95

Gly
Phe
Leu
Trp
Leu
175
Gln
Gln
Ser
Pro
Ile
255
Ser
Lys
Glu
Phe
Gln
335

Ser

Glu

Gln
160
Ser
Tyr

Ser

Arg
Tyr
val
val
Tyr
80

Cys
Thr
Pro
Gly
ASh
160
Gln
Ser
Ser
Pro
Ser
240
Asnh
Ser
Arg
Gln
Tyr
320
Ser

Thr

Lys



His Lys val Tyr Ala

370

val Thr Lys Ser Phe

385

<210> 134
<211> 214
<212> PRT
<213> Homo sapiens

<400> 134

Asp Ile
1
Asp Arg
val Ala
Tyr Ser
50
Ser Gly
65
Glu Asp
Thr Phe
Pro Ser
Thr Ala
130
Lys val
145
Glu Ser
ser Thr
Ala Cys

Phe Asn
210

Gln
val
Trp
35

Ala
Ser
Phe
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

<210> 135
<211> 213
<212> PRT
<213> Artificial Sequence

<220>

Met
Thr
20

Tyr
Ser
Gly
Ala
Gln
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Thr
5
Ile
Gln
Phe
Thr
Thr
85
Gly
Ile
val
Lys
Glu
165
Leu
Thr

Glu

<223> synthetically
<400> 135

Asp Ile
1
Glu Arg
Ile His
Lys Tyr
50
Ser Gly
65
Glu Asp

Thr Phe

Leu
val
Trp
35

Ala
Ser
Ile

Gly

Leu
Ser
20

Tyr
Ser
Gly
Ala

Ala

Thr
5
Phe
Gln
Glu
Thr
Asp

85
Gly

Cys Glu val
375

Ash Arg Gly

390

Gln Ser Pro
Thr Cys Lys

Glnh Lys Pro
40
Leu Tyr Ser
55
Asp Phe Thr
70
Tyr Tyr Cys

Thr Lys val

Phe Pro Pro
120
Cys Leu Leu
135
val Asp Asn
150
Gln Asp Ser

Ser Lys Ala

His GIn Gly
200
Cys

constructed

Gln Ser Pro
Ser Cys Arg

Gln Arg Thr
40
Ser Ile Ser
55
Asp Phe Thr
70
Tyr Tyr Cys

Thr Lys Leu

Thr His GIn Gly Leu Ser Ser Pro

380
Glu Cys

Ser igr Leu Ser Ala Ser

Ala Ser GIn Asn val Gly

25 30

Gly Lys Ala Pro Lys Ala
45

Gly val Pro gyr Arg Phe

0
Leu Thr Ile Ser Ser Leu
75
Gln g1n Tyr Asn Ile Tyr
0

Glu I1e Lys Arg Thr val

105 110

Ser Asp Glu GIn Leu Lys
125

Asn Asnh Phe Tyr Pro Arg

140
Ala Leu GIn Ser Gly Asn
155
Lys Asp Ser Thr Tyr Ser
170

Asp Tyr Glu Lys His Lys

185 190

Leu Ser Ser Pro val Thr
205

chimeric 1light chain

val Ile Leu Ser val Ser
10
Ala Ser Gln Ser Ile Gly
25 30
Asn Gly Ser Pro Arg Leu
45
Gly Ile Pro Ser Arg Phe
60
Leu Ser Ile Asn Ser val
75
Gln Gln Asn Asn Asnh Trp
90
Glu Leu Lys Arg Thr val
Page 83

val
15

Thr
Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

Pro
15

Thr
Leu
Ser
Glu
Pro

Ala

Gly
ASh
Ile
Gly
Pro
80

Leu
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser

Gly
Asn
Ile
Gly
ser
Thr

Ala



Pro
Thr
Lys
145
Glu
Ser
Ala

Phe

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

Ser
Ala
130
val
Ser
Thr
Cys

Asn
210

<220>

<223>
<400>

val
115
Ser
Gln
val
Leu
Glu

195
Arg

136
215
PRT
Artificial Sequence

Asp Ile Gln
1

ASp
Tyr
Ile
Gly
65

Pro
Tyr
Ala
Gly
val
145
Ser
Thr
Tyr

Ser

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

Arg
Leu
Tyr
50

Ser
Glu
Thr
Pro
Thr
130
Gln
val
Leu
Ala

Phe
210

<220>

<223>

val
Tyr
35

Ser
Gly
AsSp
Phe
Ser
115
Ala
Trp
Thr
Thr
Cys

195
Asn

137
213
PRT
Artificial Sequence

100
Phe

val
Trp
Thr
Thr
180
val

Gly

Leu
Thr
20

Trp
Thr
Ser
Ser
Gly
100
val
Ser
Lys
Glu
Leu
180
Glu

Arg

Ile
val
Lys
Glu
165
Leu
Thr

Ala

Thr
5
Met
Tyr
Ser
Gly
Ala
85
Gly
Phe
val
val
Gln
165
Ser
val

Gly

Phe
Cys
val
150
Gln
Ser

His

Gln
Thr
Gln
Asnh
Thr
70

Ser
Gly
Ile
val
Asp
150
Asp
Pro
Thr

Glu

Pro
Leu
135
Asp
Asp
Lys

Gln

Ser
Cys
Gln
Leu
55

Asp
Tyr
Thr
Phe
Cys
135
ASh
Ser
Arg
His

Cys
215

Pro
120
Leu
Asn
Ser
Ala

Gly
200

synthetically constructed

136

Pro
Ser
Lys
40

Ala
Phe
Phe
Arg
Pro
120
Leu
Ala
Lys
Lys

Gln
200

synthetically constructed

105
Ser

Asn
Ala
Lys
Asp

185
Leu

Asp Glu
Asn Phe

Leu GlIn
155

Asp Ser

170

Tyr Glu

Ser Ser

Gln
Tyr
140
Ser
Thr
Lys

Pro

humanized Tight

Ser Ser Leu Ser

Ala
25

Pro
Ser
Thr
Cys
Leu
105
Pro
Leu
Leu
AsSp
Ala

185
Gly

10
Ser Ser

Gly Lys
Gly val

Leu Thr
75

His Gln

90

Glu Ile

Ser Asp

ASn Asn

Gln Ser
155

Ser Thr

170

Asp Tyr

Leu Ser

Ser
Ala
Pro
60

Ile
Trp
Lys
Glu
Phe
140
Gly
Tyr
Glu

Ser

Leu
125
Pro
Gly
Tyr
His

val
205

110
Lys

Arg
Asn
Ser
Lys

190
Thr

chain

Ala
val
Pro
45

Ala
Ser
ASn
Arg
Gln
125
Tyr
ASh
Ser
Lys

Pro
205

Ser
Ser
30

Lys
Arg
Ser
Arg
Thr
110
Leu
Glu
Ser
Leu
His
190
val

humanized Tight chain

Page 84

Ser
Glu
Ser
Leu
175
val

Lys

val
15

Ser
Leu
Phe
Leu
TYyr
val
Lys
Ala
Gln
Ser
175
Lys

Thr

Gly
Ala
Gln
160
Ser
Tyr

Ser

Gly
Ser
Trp
Ser
Gln
80

Pro
Ala
Ser
Lys
Glu
160
Ser
val

Lys



<400> 137

Asp
1
Asp
His
Thr
Gly
65
Asp
Phe
Ser
Ala
val
145
Ser
Thr
Cys

Asn

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

<400>

Glu
1
Glu
Tyr
Ile
Gly
65
Pro
Arg
Ala
Gly
Ala
145
Gln
Ser
Tyr

Ser

Ile
Arg
Trp
Thr
50

Ser
Phe
Gly
val
Ser
130
Gln
val
Leu

Glu

Arg
210

Ile
Arg
Leu
Tyr
50

Ser
Glu
Thr
Pro
Thr
130
Lys
Glu
Ser
Ala

Phe

Gln
val
Tyr
35

Ser
Gly
Ala
Gln
Phe
115
val
Trp
Thr
Thr
val

195
Gly

138
215
PRT
Homo sapiens

138

val
Ala
Ala
35

Gly
Gly
Asp
Phe
Ser
115
Ala
val
Ser
Thr
Cys

195
Asn

Met
Thr
20

Gln
ASn
Thr
Thr
Gly
100
Ile
val
Lys
Glu
Leu
180
Thr

Glu

Leu
Thr
20

Trp
Ala
Ser
Phe
Gly
100
val
Ser
Gln
val
Leu
180
Glu

Arg

Thr
Ile
Gln
Leu
Glu
Tyr
85

Thr
Phe
Cys
val
Gln
165
Ser
His

Cys

Thr
5
Leu
Tyr
Ser
Gly
Ala
85
Gln
Phe
val
Trp
Thr
165
Thr
val

Gly

Gln
Thr
Lys
Ala
Phe
70

Tyr
Lys
Pro
Leu
Asp
150
Asp
Lys
Gln

Gln
Ser
GIn
Ser
Thr
val
Gly
Ile
val
Lys
150
Glu
Leu

Thr

Glu

Ser
Cys
Pro
Ser
55

Thr
Cys
val
Pro
Leu
135
Asn
Ser
Ala

Gly

Ser
Cys
Gln
Arg
55

Asp
Phe
Thr
Phe
Cys
135
val
Gln
Ser
His

Cys

Pro
Ser
Gly
40

Gly
Leu
His
Glu
Ser
120
Asnh
Ala
Lys
Asp

Leu
200

Pro
Arg
Lys
40

Ala
Phe
Tyr
Lys
Pro
120
Leu
Asp
Asp
Lys

Gln
200

Ser
Ala
25

Lys
val
Thr
Gln
val
105
Asp
AsSn
Leu
ASp
Tyr

185
Ser

Gly
Ala
25

Pro
Thr
Thr
Cys
val
105
Pro
Leu
AsSnh
Ser
Ala

185
Gly

Thr
10

Ser
Ala
Pro
Ile
Arg
90

Lys
Glu
Phe
Gln
Ser
170
Glu

Ser

Thr
10

Ser
Gly
Gly
Leu
Gln
Glu
Ser
Asnh
Ala
Lys
170
Asp

Leu

Leu
Ser
Pro
Ala
Ser
75

Ser
Arg
Gln
Tyr
Ser
155
Thr
LYysS

Pro

Leu
Gln
Gln
Ile
Thr
75

Gln
Ile
Asp
ASh
Leu
155
Asp
Tyr

Ser

Ser
Ser
Lys
Arg
60

Ser
Thr
Thr
Leu
Pro
140
Gly
Tyr
His

val

Ser
Ser
Ala
Pro
60

Ile
Tyr
Lys
Glu
Phe
140
Gln
Ser
Glu

Ser
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Ala
Ile
Leu
45

Phe
Leu
Tyr
val
Lys
125
Arg
Asnh
Ser
Lys

Thr
205

Leu
val
Pro
45

Asp
Ser
Gly
Arg
Gln
125
Tyr
Ser
Thr
Lys

Pro
205

Ser
Ser
30

Leu
Ser
Gln
Pro
Ala
110
Ser
Glu
Ser
Leu
val

190
Lys

Ser
Arg
30

Arg
Arg
Arg
Ser
Thr
110
Leu
Pro
Gly
Tyr
His
190
val

val
15

Tyr
Ile
Gly
Pro
Leu
95

Ala
Gly
Ala
Gln
Ser
175
Tyr

Ser

Pro
Gly
Leu
Phe
Leu
Ser
val
Lys
Arg
Asn
Ser
175
Lys

Thr

Gly
Met
Tyr
Ser
ASp
80

Thr
Pro
Thr
Lys
Glu
160
Ser
Ala

Phe

Gly
Arg
Leu
Ser
Glu
80

Pro
Ala
Ser
Glu
Ser
160
Leu
val

Lys



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

210

<220>

<223>
<400>

139
214
PRT
Artificial Sequence

Asp Ile Gln
1

Asp
Leu
Tyr
Ser
65

Glu
Thr
Pro
Thr
Lys
145
Glu
Ser
Ala

Phe

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

Arg
Asnh
Gly
50

Gly
Asp
Phe
Ser
Ala
130
val
Ser
Thr
Cys

Asn
210

<220>

<223>
<400>

ASp
1
ASp
Leu
Tyr
Ser
65
Glu

Thr

Ile
Arg
Ala
Ser
50

Gly
Asp

Phe

val
Trp
35

Ala
Ser
Phe
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

140
214
PRT
Artificial Sequence

Gln
val
Trp
35

Gly
Ser
Phe

Gly

Met
Thr
20

Tyr
Thr
Gly
Ala
Gln
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Met
Thr
20

Tyr
Ser
Gly
Ala

Gln

Thr
5
Ile
Gln
ASnh
Thr
Thr
85
Gly
Ile
val
Lys
Glu
165
Leu
Thr

Glu

synthetically
140

Thr
5
Ile
Gln
Thr
Thr
Thr

85
Gly

215

Gln Ser
Thr Cys
Gln Lys
Leu Ala
55
Asp Phe
70
Tyr Tyr
Thr Lys
Phe Pro
Cys Leu
135
val Asp
150
Gln Asp
ser Lys
His Gln

Cys

synthetically constructed

139

Pro
Gly
Pro
40

Asp
Thr
Cys
val
Pro
120
Leu
Asnh
Ser
Ala

Gly
200

constructed

Gln Ser
Thr Cys
Gln Lys
Leu Gln
55

Asp Phe
70

Tyr Tyr

Thr Lys

Pro
Arg
Pro
40

Ser
Thr
Cys

val

humanized Tight

Ser
Ala
25

Gly
Gly
Leu
Gln
Glu
105
Ser
AsSnh
Ala
Lys
ASp

185
Leu

Ser
10

Ser
Lys
val
Thr
Asn
90

Ile
Asp
Asn
Leu
Asp
170
Tyr

Ser

Leu Ser
Glu Asn
Ala Pro
Pro Ser
60
Ile Ser
75
val Leu
Lys Arg
Glu Gln
Phe Tyr
140
Gln Ser
155
ser Thr
Glu Lys

Ser Pro

humanized Tight

Ser
Ala
25

Gly
Gly
Leu
Gln

Glu

Ser
10

Ser
Lys
val
Thr
Gln

90
Ile

Leu Ser
Lys Thr
Ala Pro
Pro Ser
60
Ile Ser
75
His Asnh

Lys Arg
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chain

Ala
Ile
Lys
45

Arg
Ser
Asnh
Thr
Leu
125
Pro
Gly
Tyr
His

val
205

Ser
Tyr
30

Leu
Phe
Leu
Thr
val
110
Lys
Arg
Asn
Ser
Lys

190
Thr

chain

Ala
Ile
Lys
45

Arg
Ser
Glu

Thr

Ser
Ser
30

Leu
Phe
Leu
Tyr

val

val
15

Gly
Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

val
15

Lys
Leu
Ser
Gln
Pro

Ala

Gly
Ala
Ile
Gly
Pro
80

Leu
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser

Gly
Tyr
Ile
Gly
Pro
80

Leu

Ala



Pro
Thr
Lys
145
Glu
Ser
Ala

Phe

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

<400>

ASp
1
ASp
val
Tyr
Ser
65
Asp
Thr
Pro
Thr
Lys
145
Glu
Ser
Ala

Phe

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

Ser
Ala
130
val
Ser
Thr
Cys

Asn
210

Ile
Arg
Ser
Gly
50

Gly
Asp
Phe
Ser
Ala
130
val
Ser
Thr
Cys

Asn
210

<220>

<223>
<400>

val
115
Ser
Gln
val
Leu
Glu

195
Arg

141
214
PRT
Homo sapiens

141

Gln
val
Trp
35

Ala
Ser
Phe
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

142
214
PRT
Artificial Sequence

142

100
Phe

val
Trp
Thr
Thr
180
val

Gly

Met
Thr
20

Tyr
Ser
Gly
Ala
Gln
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Ile
val
Lys
Glu
165
Leu
Thr

Glu

Thr
5
Ile
Gln
ASh
Thr
Thr
85
Gly
Ile
val
Lys
Glu
165
Leu
Thr

Glu

Phe
Cys
val
150
Gln
Ser
His

Cys

Gln
Thr
Gln
Arg
Asp
70

Tyr
Thr
Phe
Cys
val
150
Gln
Ser
His

Cys

Pro
Leu
135
Asp
Asp
Lys

Gln

ser
Cys
Lys
Tyr
Phe
Tyr
Lys
Pro
Leu
135
Asp
Asp
Lys
Gln

Pro
120
Leu
Asn
Ser
Ala

Gly
200

Pro
Lys
Pro
Thr
Thr
Cys
val
Pro
120
Leu
Asn
Ser

Ala

Gly
200

105
Ser

Asn
Ala
Lys
Asp

185
Leu

Ser
Ala
Gly
Gly
Leu
Gly
Glu
105
ser
Asn
Ala
Lys
Asp

185
Leu

Asp
Asnh
Leu
Asp
170
Tyr

Ser

Thr
10

Ser
Lys
val
Thr
Gln
90

val
Asp
Asnh
Leu
Asp
170
Tyr

Ser

Glu
Phe
Gln
155
Ser
Glu

Ser

Leu
Glu
Ala
Pro
Ile
75

Ser
Lys
Glu
Phe
Gln
155
Ser
Glu

Ser

Gln
Tyr
140
Ser
Thr
Lys

Pro

Ser
Asn
Pro
Ser
o0

Ser
Tyr
Arg
Gln
Tyr
140
Ser
Thr
Lys

Pro

Leu
125
Pro
Gly
Tyr
His

val
205

Ala
val
Lys
45

Arg
Ser
ASh
Thr
Leu
125
Pro
Gly

Tyr

val
205

synthetically constructed chimeric light chain

110
Lys

Arg
Asn
Ser
Lys

190
Thr

Ser
Asp
30

Leu
Phe
Leu
Tyr
val
110
Lys
Arg
Asn
Ser
Lys

190
Thr

Ser
Glu
Ser
Leu
175
val

Lys

val
15

Thr
Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

Gly
Ala
Gln
160
Ser
Tyr

Ser

Gly
Tyr
Ile
Gly
Pro
Phe
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser

Asp Ile val Met Thr Gln Ser Gln Arg ige Met Ser Thr Thr X?1 Gly
1

5

Page 87



Asp
val
Tyr
ser
Glu
Thr
Pro
Thr
Lys
145
Glu
ser

Ala

Phe

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

<400>

Gln
1
Glu
His
Ala
Gly
65
AsSp
Phe
Thr
Ala
val
145
Ser
Thr
Cys

Asn

Arg
Ala
ser
Gly
Asp
Phe
Ser
Ala
130
val
Ser
Thr
Cys

Asn
210

Ile
Lys
Trp
Pro
50

Ser
Ala
Gly
val
Ser
130
Gln
val
Leu

Glu

val
Trp
35

Ala
Ser
Leu
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

143
209
PRT
Mus musculus

143

val
val
Tyr
35

Ser
Gly
Ala
Ala
Phe
115
val
Trp
Thr
Thr

val
195

Ser
20

Tyr
Ser
Gly
Ala
Gly
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Leu
Thr
20

Gln
Asn
Thr
Thr
Gly
100
Ile
val
Lys
Glu
Leu

180
Thr

Gln
Asnh
Thr
Asp
85

Gly
Ile
val
Lys
Glu
165
Leu
Thr

Glu

Ser
5
Met
Gln
Leu
Ser
Tyr
85
Thr
Phe
Cys
val
Gln
165
Ser

His

Thr
Gln
Arg
Asp
70

Phe
Thr
Phe
Cys
val
150
Gln
Ser
His

Cys

Gln
Thr
Lys
Ala
Tyr
70

Tyr
Lys
Pro
Leu
Asp
150
Asp
Lys
Gln

Cys
Lys
Tyr
55

Phe
Phe
Lys
Pro
Leu
135
Asp
Asp
Lys

Gln

Ser
Cys
Pro
Ser
55

Ser
Cys
Leu
Pro
Leu
135
Asn
Ser
Ala

Gly

Lys
Pro
40

Thr
Thr
Cys
Leu
Pro
120
Leu
Asnh
Ser
Ala

Gly
200

Pro
Arg
Gly
40

Gly
Leu
Gln
Glu
Ser
120
Asn
Ala
Lys
Asp

Leu
200

Ala
25

Gly
Gly
Leu
Gln
Glu
105
Ser
AsSn
Ala
Lys
ASp

185
Leu

Ala
Ala
25

Ser
val
Thr
Gln
Leu
105
ASp
AsSnh
Leu
ASp
Tyr

185
Ser

Ser
Gln
val
Thr
Gln
90

Ile
Asp
Asnh
Leu
Asp
170
Tyr

Ser

Ile
10

Ser
Ser
Pro
Ile
Trp
90

Lys
Glu
Phe
Gln
Ser
170
Glu

Ser

Gln
Ser
Pro
Ile
75

Tyr
Lys
Glu
Phe
Gln
155
Ser
Glu

Ser

Leu
Ser
Pro
Ala
Ser
75

Ser
Arg
Gln
Tyr
Ser
155
Thr
Lys

Pro

Asn
Pro
Asp
60

Ser
Ser
Arg
Gln
Tyr
140
Ser
Thr
Lys

Pro

Ser
Ser
Lys
Arg
60

Arg
Phe
Ala
Leu
Pro
140
Gly
Tyr
His

val
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val
Lys
45

Arg
Asnh
Asn
Thr
Leu
125
Pro
Gly

Tyr

val
205

Ala
val
Pro
45

Phe
val
Asnh
Asp
Lys
125
Arg
Asnh
Ser
Lys

Thr
205

val
30

Leu
Phe
Met
Tyr
val
110
Lys
Arg
AsSn
Ser
Lys

190
Thr

Ser
Ser
30

Trp
Ser
Glu
Pro
Ala
110
Ser
Glu
Ser
Leu
val

190
Lys

Ser
Leu
Thr
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

Pro
15

Tyr
Ile
Gly
Ala
Pro
95

Ala
Gly
Ala
Gln
Ser
175
Tyr

Ser

Ala
Ile
Gly
Ser
80

Trp
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser

Gly
Met
TYyr
ser
Glu
Thr
Pro
Thr
Lys
Glu
160
ser

Ala

Phe



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

<400>

Gln
1
Glu
His
Ala
Gly
65
Asp
Phe
Thr
Ala
val
145
Ser
Thr
Cys

Asn

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

<400>

Ile
Lys
Trp
Pro
50

Ser
Ala
Gly
val
Ser
130
Gln
val
Leu

Glu

144
209
PRT
Mus musculus

144

val
val
Tyr
35

Ser
Gly
Ala
Ala
Phe
115
val
Trp
Thr
Thr

val
195

145
215
PRT
Homo sapiens

145

Glu Ile val

1
Glu

Tyr
Ile
65"
Pro
Trp
Ala
Gly
Ala

145
Gln

Arg
Leu
Tyr
50

Ser
Glu
Thr
Pro
Thr
130
Lys

Glu

Ala
Ala
35

Gly
Gly
Asp
Phe
Ser
115
Ala
val

Ser

Leu
Thr
20

Gln
ASn
Thr
Thr
Gly
100
Ile
val
Lys
Glu
Leu

180
Thr

Leu
Thr
20

Trp
Ala
Ser
Phe
Gly
100
val
Ser
Gln

val

Ser
5
Met
Gln
Leu
Ser
Tyr
85
Thr
Phe
Cys
val
Gln
165
Ser

His

Thr
5
Leu
Tyr
Phe
Gly
Ala
85
Gln
Phe
val
Trp

Thr
165

Gln
Thr
Lys
Ala
Tyr
70

Tyr
Lys
Pro
Leu
Asp
150
Asp
Lys
Gln

Gin
ser
Gln
ser
Thr
val
Gly
Ile
val
Lys

150
Glu

Ser
Cys
Pro
Ser
55

Ser
Cys
Leu
Pro
Leu
135
Asn
Ser
Ala

Gly

Ser
Cys
Gln
Arg
55

Asp
Tyr
Thr
Phe
Cys
135
val

Gln

Pro
Arg
Gly
40

Gly
Leu
Gln
Glu
Ser
120
Asnh
Ala
Lys
Asp

Leu
200

Pro
Arg
Lys
40

Ala
Phe
Tyr
Lys
Pro
120
Leu
Asp

Asp

Ala
Ala
25

Ser
val
Thr
Gln
Leu
105
ASp
AsSnh
Leu
ASp
Tyr

185
Ser

Gly
Ala
25

Pro
Thr
Thr
Cys
val
105
Pro
Leu
Asnh

Ser

Ile
10

Ser
Ser
Pro
Ile
Trp
90

Lys
Glu
Phe
Gln
Ser
170
Glu

Ser

Thr
10

Ser
Gly
Gly
Leu
Gln
90

Glu
Ser
Asnh
Ala

Lys
170

Leu
Ser
Pro
Ala
Ser
75

Ser
Arg
Gln
Tyr
Ser
155
Thr
Lys

Pro

Leu
Gln
Gln
Ile
Thr

75
Gln

Asp
Asn
Leu

155
Asp

Ser
Ser
Lys
Arg
60

Arg
Phe
Ala
Leu
Pro
140
Gly
Tyr
His

val

Ser
Ser
Ala
Pro
60

Ile
Tyr
Lys
Glu
Phe
140
Gln

Ser
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Ala
val
Pro
45

Phe
val
Asnh
Asp
Lys
125
Arg
Asnh
Ser
Lys

Thr
205

Leu
val
Pro
45

Asp
Ser
Gly
Arg
Gln
125
Tyr
Ser

Thr

Ser
Ser
30

Trp
Ser
Glu
Pro
Ala
110
Ser
Glu
Ser
Leu
val

190
Lys

Ser
Gly
30

Arg
Arg
Arg
Ser
Thr
110
Leu
Pro
Gly

Tyr

Pro
15

Tyr
Ile
Gly
Ala
Pro
95

Ala
Gly
Ala
Gln
Ser
175
Tyr

Ser

Pro
15

Ser
Leu
Phe
Leu
Ser
val
Lys
Arg
Asn

Ser
175

Gly
Met
Tyr
Ser
Glu
80

Thr
Pro
Thr
Lys
Glu
160
Ser
Ala

Phe

Gly
ser
Leu
ser
Glu
80

Pro
Ala
ser
Glu
ser

160
Leu



Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val
1 185 190

Tyr Ala Cys Glu val Thr His 388 Gly Leu Ser Ser Pro val Thr Lys

195

Ser Phe Asn Arg Gly Glu Cys

210

<210> 146
<211> 220
<212> PRT

<213>

<220>

<223>

<400> 146

Asp
1
Glu
Gly
Pro
Pro
65
Ile
val
Lys
Glu
Phe
145
GIn
Ser
Glu

Ser

ITe val Met

Arg Ala Thr
20
Asn Gln Lys
35
Pro Lys Leu
50
Asp Arg Phe

Ser Ser Leu

His Ser Phe
100
Arg Thr val
115
Gln Leu Lys
130
Tyr Pro Arg

Ser Gly Asn

Thr Tyr Ser
180
Lys His Lys
195
Pro val Thr
210

<210> 147
<211> 213
<212> PRT

<213>

<400> 147

Gln
1
Glu

ASh
Asp
Gly

65
Asp

Ile val Leu

Lys val Thr

Trp Tyr Gln
35

Thr Ser Lys

50

Ser Gly Thr

Ala Ala Thr

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

Lys

Mus musculus

Thr
5
Met
Gln
Leu
Ser

Tyr

215

Artificial Sequence

Gln Ser
Asn Cys
Tyr Leu
Ile Tyr
55
Gly Ser
70
Ala Glu
Phe Thr
Ala Pro
Gly Thr
135
Ala Lys
150
Gln Glu
Ser Ser
Tyr Ala

Ser Phe
215

Gln Ser
Thr Cys
Lys Ser

Ala Ser
55

Tyr Ser

70

Tyr Cys

synthetically constructed

Pro
Lys
Ala
40

Gly
Gly
Asp
Phe
Ser
120
Ala
val
Ser
Thr
Cys

200
Asn

Pro
Ser
Gly
Gly
Leu

Gln

humanized Tight

Asp
Ser
25

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

Arg

Ala
Ala
25

Thr
val
Thr

Gln

Ser
10

Ser
Tyr
Ser
Gly
Ala
90

Gly
Phe
val
Trp
Thr
170
Thr
val

Gly

Ile
10

Ser
Ser
Pro
Ile

Trp

Leu Ala
Gln Ser
Gln Gln
Thr Arg
60
Thr Asp
75
val Tyr
Gly Thr
Ile Phe
val Cys
140
Lys val
155
Glu Gln
Leu Ser
Thr His

Glu Cys
220

Met Ser
Ser Ser
Pro Lys

Ala His
60

Ser Gly

75

Ser Ser

Page 90

205

chain

val
Leu
Lys
45

Glu
Phe
Tyr
Lys
Pro
125
Leu
Asp
Asp
Lys

Gln
205

Ala
val
Arg
Phe
Met

Asn

Ser
Leu
30

Pro
Ser
Thr
Cys
Leu
110
Pro
Leu
Ash
Ser
Ala

190
Gly

Ser
Ser
30

Trp
Arg
Glu

Pro

Leu
15

Asnh
Gly
Gly
Leu
Gln
95

Glu
Ser
Asnh
Ala
Lys
175
Asp

Leu

Pro
15

Tyr
Ile
Gly
Ala

Phe

Gly
Ser
Gln
val
Thr
80

ASh
Ile
Asp
ASh
Leu
160
Asp
Tyr

Ser

Gly
Met
Tyr
Ser
Glu

80
Thr



Phe
Thr
Ala
val
145
Ser
Thr
Cys

Asn

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

Gly
val
Ser
130
Lys
Trp
Leu
Glu

Arg
210

<220>

<223>
<400>

Asp
1
Asp
Met
His
Ser
05
Glu
Phe
Ser
Ala
val
145
Ser
Thr
Cys

Asn

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

<400>

Ile
Arg
Ala
Tyr
50

Gly
Asp
Gly
val
Ser
130
Gln
val
Leu
Glu

Arg
210

Ser
Ser
115
val
Trp
Thr
Thr
Ala

195
Asn

148
213
PRT
Artificial Sequence

Gln
val
Trp
35

Thr
Ser
Ile
Gln
Phe
115
val
Trp
Thr
Thr
val

195
Gly

149
214
PRT
Homo sapiens

149

Gly
100
Ile
val
LysS
Asp
Leu
180
Thr

Glu

Met
Thr
20

Tyr
Ser
Gly
Ala
Gly
100
Ile
val
Lys
Glu
Leu
180
Thr

Glu

85
Thr

Phe
Cys
Ile
Gln
165
Thr
His

Cys

Thr
5
Ile
Gln
Ala
Arg
Thr
85
Thr
Phe
Cys
val
Gln
165
Ser
His

Cys

Lys
Pro
Phe
Asp
150
Asp
Lys

Lys

Gln
Thr
Gln
Leu
Asp
70

Tyr
Lys
Pro
Leu
AsSp
150
ASp
Lys
Gln

Leu
Pro
Leu
135
Gly
Ser
Asp

Thr

Ser
Cys
Thr
Gln
55

Tyr
Tyr
val
Pro
Leu
135
Asnh
Ser
Ala

Gly

Glu
Ser
120
Asn
Ser
Lys
Glu

Ser
200

synthetically constructed

148

Pro
Lys
Pro
40

Pro
Thr
Cys
Glu
Ser
120
Asnh
Ala
Lys
Asp

Leu
200

Ile
105
Ser
AsSn
Glu
Asp
Tyr

185
Thr

90
Asn

Glu
Phe
Arg
Ser
170
Glu

Ser

Arg
Gln
Tyr
Gln
155
Thr
Arg

Pro

Ala
Leu
Pro
140
Asnh
Tyr
His

Ile

humanized Tight

Ser Ser Leu Ser
10

Thr
25

Gly
Gly
Phe
Leu
Ile
105
ASp
AsSnh
Leu
ASp
Tyr

185
Ser

Ser
Lys
Ile
Thr
Gln
90

Lys
Glu
Phe
Gln
Ser
170
Glu

Ser

Gln
Ala
Pro
Ile
75

Tyr
Arg
GIn
Tyr
Ser
155
Thr
Lys

Pro

Asp
Pro
Ser
60

Ser
Asp
Thr
Leu
Pro
140
Gly
Tyr
His

val

Page 91

Asp
Thr
125
Lys
Gly
Ser
Asnh

val
205

Thr
110
Ser
Asp
val
Met
Ser

190
Lys

chain

Ala
Ile
Arg
45

Arg
Ser
Asn
val
Lys
125
Arg
Asn
Ser
Lys

Thr
205

Ser
Ash
30

Leu
Phe
Leu
Leu
Ala
110
Ser
Glu
Ser
Leu
val

190
Lys

95
Ala

Gly
Ile
Leu
Ser
175
Tyr

Ser

val
15

Lys
Leu
Ser
Gln
Trp
95

Ala
Gly
Ala
Gln
Ser
175
Tyr

Ser

Pro
Gly
ASh
ASh
160
Ser
Thr

Phe

Gly
TYyr
Ile
Gly
Pro
Thr
Pro
Thr
Lys
Glu
160
ser

Ala

Phe



Glu
Glu
Leu
Tyr
Ser
65

Glu
Thr
Pro
Thr
Lys
145
Glu
Ser
Ala

Phe

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

Ile
Arg
Ala
Asp
50

Gly
Asp
Phe
Ser
Ala
130
val
Ser
Thr
Cys

Asn
210

<220>

<223>
<400>

Asp
1
Asp
Gly
Lys
Arg
65
Ser
Glu
Thr
Leu
Pro
145
Gly
Tyr

His

Ile
Arg
Asp
Leu
50

Phe
Leu
Asp
val
Lys
130
Arg
Asnh

Ser

Lys

val
Ala
Trp
35

Ala
Ser
Phe
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

150
218
PRT
Artificial Sequence

Gln
val
Ser
35

Leu
Ser
Gln
Pro
Ala
115
Ser
Glu
Ser
Leu

val

Leu
Thr
20

Tyr
Ser
Gly
Ala
Gln
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Leu
Thr
20

Tyr
Ile
Gly
Pro
Tyr
100
Ala
Gly
Ala
Gln
Ser

180
Tyr

Thr
Leu
Gln
Asnh
Thr
val
85

Gly
Ile
val
Lys
Glu
165
Leu
Thr

Glu

synthetically
150

Thr
5
Ile
Met
Tyr
Ser
Glu
85
Thr
Pro
Thr
Lys
Glu
165
Ser

Ala

Gln
Ser
Gln
Arg
Asp
70

Tyr
Thr
Phe
Cys
val
150
Gln
Ser
His

Cys

Ser
Cys
Lys
Ala
55

Phe
Tyr
Arg
Pro
Leu
135
Asp
Asp
Lys
Gln

Pro
Arg
Pro
40

Thr
Thr
Cys
Leu
Pro
120
Leu
Asn
Ser
Ala

Gly
200

constructed

Gln
Thr
ASh
Ala
Gly
70

ASp
Phe
Ser
Ala
val
150
Ser
Thr

Cys

Ser
Cys
Trp
Ala
55

Ser
Phe
Gly
val
Ser
135
Gln
val
Leu

Glu

Pro
Arg
Tyr
40

Ser
Gly
Ala
Gln
Phe
120
val
Trp
Thr
Thr

val

Ala
Ala
25

Gly
Gly
Leu
Gln
Glu
105
Ser
AsSn
Ala
Lys
ASp

185
Leu

Thr
10
Ser

Gln

Thr
Gln
90

Ile
Asp
Asnh
Leu
Asp
170
Tyr

Ser

Leu Ser
Gln Ser
Ala Pro
Pro Ala
60
Ile Ser
75
Arg Ser
Lys Arg
Glu Gln
Phe Tyr
140
Glin Ser
155
Ser Thr
Glu Lys

Ser Pro

humanized Tight

Ser
Ala
25

Gln
Tyr
Thr
Thr
Gly
105
Ile
val
Lys
Glu
Leu

185
Thr

Ser
10

Ser
Gln
Leu
Asp
Tyr
90

Thr
Phe
Cys
val
Gln
170
Ser

His

Leu Ser
Gln Ser
Lys Pro
Glu Ser
60
Phe Thr
75
Tyr Cys
Lys val
Pro Pro
Leu Leu
140
ASp Asn
155
Asp Ser
Lys Ala

Gln Gly

Page 92

Leu
val
Arg
45

Arg
Ser
Asnh
Thr
Leu
125
Pro
Gly
Tyr
His

val
205

Ser
Ser
30

Leu
Phe
Leu
Trp
val
110
Lys
Arg
Asn
Ser
Lys

190
Thr

chain

Ala
val
Gly
45

Gly
Leu
Gln
Glu
Ser
125
Asnh
Ala
Lys
Asp

Leu

Ser
Asp
30

Lys
val
Thr
Gln
Ile
110
AsSp
Asn
Leu
Asp
Tyr

190
Ser

Pro
15

Ser
Leu
Ser
Glu
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

val
15

Tyr
Ala
Pro
Ile
Ser
95

Lys
Glu
Phe
Gln
Ser
175
Glu

Ser

Gly
Tyr
Ile
Gly
Pro

80
Ile

Gly
Ala
Gin
160
Ser
Tyr

Ser

Gly
ASp
Pro
Ser
Ser
80

His
Arg
Gln
Tyr
Ser
160
Thr
Lys

Pro



195

val Thr Lys Ser Phe

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

<400>

210

151
214
PRT
Homo sapiens

151

Asp Ile GIn

1
Asp

Leu
Tyr
Ser
65

Glu
Ala
Pro
Thr
Lys
145
Glu
Ser
Ala

Phe

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

Arg
Asnh
Asp
50

Gly
Asp
Phe
Ser
Ala
130
val
Ser
Thr
Cys

Asn
210

<220>

<223>
<400>

ASp
1
ASp
Leu
Tyr
Ser
65
Glu

Thr

Ile
Arg
Asn
Phe
50

Gly
Asp

Phe

val
Trp
35

Ala
Ser
Ile
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

152
214
PRT
Artificial Sequence

152

Gln
val
Trp
35

Thr
Ser
Phe

Gly

Met
Thr
20

Tyr
Ser
Gly
Ala
Gly
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Leu
Thr
20

Tyr
Ser
Gly
Ala

Gln
100

Thr
5
Ile
Gln
ASh
Thr
Thr
85
Gly
Ile
val
Lys
Glu
165
Leu
Thr

Glu

synthetically

Thr
5
Ile
Gln
Ser
Thr
Thr

85
Gly

Asn Arg

Gln Ser
Thr Cys
Gln Lys
Leu Glu
Asp Phe
70
Tyr Phe
Thr Lys
Phe Pro
Cys Leu
135
val Asp
150
Gln Asp
Ser Lys
His Gln

Cys

200
Gly

Pro
Gln
Pro
Thr
Thr
Cys
val
Pro
120
Leu
Asn
Ser

Ala

Gly
200

constructed

Gln Ser
Thr Cys
Gln Lys
Leu His
55

Asp Phe
70

Tyr Tyr

Thr Lys

Pro
Ser
Pro
40

Ser
Thr
Cys

val

Glu

Ser
Ala
Gly
Gly
Phe
Gln
Glu
105
Ser
Asn
Ala
Lys
Asp

185
Leu

Cys

Ser
10

Ser
Lys
val
Thr
His
90

Ile
Asp
Asn
Leu
Asp
170
Tyr

Ser

Leu Ser
Gln Asp
Ala Pro
Pro Ser
60
Ile Ser
75
Phe Asp
Lys Arg
Glu Gln
Phe Tyr
140
Gln Ser
155
Ser Thr
Glu Lys

Ser Pro

humanized Tight

Ser
Ala
25

Gly
Gly
Leu
Gln

Glu
105

Ser
10

Ser
Lys
val
Thr
Gln

90
Ile

Leu Ser
Gln Asp
Ala Pro
Pro Ser
60
Ile Ser
75
Tyr Ser

Lys Arg

Page 93

205

Ala
Ile
Lys
45

Arg

Ser

Thr
Leu
125
Pro
Gly

Tyr

val
205

Ser
Ser
30

Leu
Phe
Leu
Leu
val
110
Lys
Arg
Asn
Ser
Lys

190
Thr

chain

Ala
Ile
Lys
45

Arg
Ser
Thr

Thr

Ser
Ser
30

val
Phe
Leu
val

val
110

val
15

Ash
Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

val
15

ASh
Leu
Ser
Gln
Pro

95
Ala

Gly
Tyr
Ile
Gly
Pro
80

Leu
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser

Gly
Tyr
Ile
Gly
Pro
80

Trp

Ala



Pro Ser

Thr Ala
130

Lys val

145

Glu Ser

Ser Thr
Ala Cys

Phe Asn
210

val
115
Ser
Gln
val
Leu
Glu

195
Arg

<210> 153
<211> 213
<212> PRT
<213> Artificial Sequence

<220>

Phe
val
Trp
Thr
Thr
180
val

Gly

Ile
val
Lys
Glu
165
Leu
Thr

Glu

Phe
Cys
val
150
Gln
Ser
His

Cys

Pro
Leu
135
Asp
Asp
Lys

Gln

Pro
120
Leu
Asn
Ser
Ala

Gly
200

<223> synthetically constructed
<400> 153

Gln Ile
1
Glu Lys

His Trp

Ala Thr
50

Gly Ser

65

Asp Ala

Phe Gly
ser val
Ala Ser
130
val Gln
145
Ser val
Thr Leu
Cys Glu

Asn Arg
210

val
val
Phe
35

Ser
Gly
Ala
Gly
Phe
115
val
Trp
Thr
Thr
val

195
Gly

<210> 154
<211> 210
<212> PRT
<213> Mus musculus

<400> 154

1

Leu
Thr
20

Gln
Asn
Thr
Thr
Gly
100
Ile
val
Lys
Glu
Leu
180
Thr

Glu

Ser
Met
Gln
Leu
Ser
Tyr
85

Thr
Phe
Cys
val
Gln
165
Ser
His

Cys

Asp Ile Gln Met Thr
5

Gln
Thr
Lys
Ala
Tyr
70

Tyr
Lys
Pro
Leu
AsSp
150
AsSp
Lys

Gln

Ser
Cys
Pro
Ser
55

Ser
Cys
Leu
Pro
Leu
135
Asn
Ser
Ala

Gly

Pro
Arg
Gly
40

Gly
Leu
Gln
Glu
Ser
120
Asnh
Ala
Lys
Asp

Leu
200

Ser Asp Glu GIn Leu Lys
125

Asn Asn Phe Tyr Pro Arg

140
Ala Leu Gln Ser Gly Asn
155
Lys Asp Ser Thr Tyr Ser
170

Asp Tyr Glu Lys His Lys

185 190

Leu Ser Ser Pro val Thr
205

chimeric 1light chain

Ala Ile Leu Ser Ala Ser
10
Ala Ser Ser Ser val Ser
25 30
Ser Ser Pro Lys Pro Trp
45
val pro val Arg Phe Ser
60
Thr I1e Sser Arg val Glu
75
Gln Trp Thr Ser Asn Pro
90
Ile Lys Arg Thr val Ala
105 110
Asp Glu Gln Leu Lys Ser
125
Asn Phe Tyr Pro Arg Glu
140
Leu GIn Ser Gly Asn Ser
155
Asp Ser Thr Tyr Ser Leu
170
Tyr Glu Lys His Lys val
185 190
Ser Ser Pro val Thr Lys
205

Gln Ser Pro Ala Ser Leu Ser Vval Ser

10

Glu Thr val Thr Ile Thr Cys Arg Ala Ser Glu Asn Ile Tyr

Page 94

Ser Gly
Glu Ala

Ser Gln
160

Leu Ser

175

val Tyr

Lys Ser

Pro Gly
15
Tyr Ile

Ile Tyr
Gly Ser
Ala Glu
80
Pro Thr
95
Ala Pro
Gly Thr
Ala Lys
Gln Glu
160
Ser Ser
175
Tyr Ala

Ser Phe

val Gly
15

Ser Asn



Leu
Tyr
ser
Glu
Thr
Pro
Thr
Lys
145
Glu
ser

Ala

Phe

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

<400>

Asp
1
Glu
Leu
Tyr
Ser
65
Glu
Thr
Pro
Thr
Lys
145
Glu
Ser
Ala

Phe

Ala
Ala
50

Gly
Asp
Phe
Thr
Ala
130
val
Ser
Thr
Cys

Asn
210

Ile
Thr
Ala
Ala
50

Gly
Asp
Phe
Thr
Ala
130
val
Ser
Thr
Cys

Asn
210

Trp
35

Ala
Ser
Phe
Gly
val
115
Ser
Gln
val
Leu

Glu
195

155
210
PRT
Mus musculus

155

Gln
val
Trp
35

Ala
Ser
Phe
Gly
val
115
Ser
Gln
val
Leu

Glu
195

<210> 156

20
Tyr

Thr
Gly
Gly
Gly
Phe
val
Trp
Thr
Thr

180
val

Met
Thr
20

Tyr
Thr
Gly
Gly
Gly
100
Phe
val
Trp
Thr
Thr

180
val

Gln
Asn
Thr
Ser
Gly
Ile
val
Lys
Glu
165

Leu

Thr

Thr
5
Ile
Gln
Asnh
Thr
Ser
85
Gly
Ile
val
Lys
Glu
165
Leu

Thr

Gln
Leu
Gln
70

Tyr
Thr
Phe
Cys
val
150
Gln
Ser

His

Gln
Thr
Gln
Leu
Gln
70

Tyr
Thr
Phe
Cys
val
150
Gln
Ser

His

Lys
Ala
55

Tyr
Tyr
Arg
Pro
Leu
135
Asp
Asp
Lys

Gln

Ser
Cys
Lys
Ala
55

Tyr
Tyr
Arg
Pro
Leu
135
Asp
Asp
Lys
Gln

Gln
40

Asp
Ser
Cys
Leu
Pro
120
Leu
Asn
Ser
Ala

Gly
200

Pro
Arg
Gln
40

Asp
Ser
Cys
Leu
Pro
120
Leu
Asn
Ser
Ala

Gly
200

25
Gly

Gly
Leu
Gln
Glu
105
Ser
Asn
Ala
Lys
Asp

185
Leu

Ala
Ala
25

Gly
Gly
Leu
Gln
Glu
105
Ser
AsSnh
Ala
Lys
ASp

185
Leu

Lys
val
Lys
His
Ile
Asp
Asn
Leu
Asp
170
Tyr

Ser

Ser
10

Ser
Lys
val
Lys
His
Ile
Asp
Asn
Leu
Asp
170
Tyr

Ser

ser
Pro
Ile
Phe
Lys
Glu
Phe
Gln
155
ser

Glu

Ser

Leu
Glu
Ser
Pro
Ile
Phe
Lys
Glu
Phe
Gln
155
Ser

Glu

Ser

Pro
Ser
60

Asn
Trp
Arg
Gln
Tyr
140
Ser
Thr
Lys

Pro

Ser
Asn
Pro
Ser
60

Asn
Trp
Arg
Gln
Tyr
140
Ser
Thr
Lys

Pro

Page 95

Gln
45

Arg
Ser
Gly
Ala
Leu
125
Pro
Gly

Tyr

val
205

val

Gln
45

Arg
Ser
Gly
Ala
Leu
125
Pro
Gly
Tyr
His

val
205

30
Leu

Phe
Leu
Thr
Asp
110
Lys
Arg
Asn
Ser
Lys

190
Thr

Ser
Tyr
30

Leu
Phe
Leu
Thr
ASp
110
LysS
Arg
Ash
Ser
Lys

190
Thr

Leu
Ser
Gln
Pro
Ala
Ser
Glu
Ser
Leu
175
val

Lys

val
15

Ser
Leu
Ser
Gln
Pro
Ala
Ser
Glu
Ser
Leu
175
val

Lys

val
Gly
Ser
80

Tyr
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser

Gly
ASh
val
Gly
Ser
80

Tyr
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser



<211>
<212>
<213>

<220>

<223>
<400>

214
PRT
Artificial Sequence

Asp Ile Gln
1

Asp
Leu
Tyr
Ser
65

Glu
Thr
Pro
Thr
Lys
145
Glu
Ser
Ala

Phe

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

<400>

Gln
1
Glu
His
Ala
Gly
65
Asp
Phe
Ser
Ala

val
145

Arg
Asnh
Tyr
50

Gly
Asp
Phe
Ser
Ala
130
val
Ser
Thr
Cys

Asn
210

Ile
Lys
Trp
Pro
50

Ser
Ala
Gly
val
Ser

130
Gln

val
Trp
35

Thr
Ser
Ile
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

157
210
PRT
Mus musculus

157

val
val
Tyr
35

Ser
Gly
Ala
Ala
Phe
115
val

Trp

Met
Thr
20

Tyr
Ser
Gly
Ala
Gln
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Leu
Thr
20

Gln
Asn
Thr
Thr
Gly
100
Ile
val

Lys

Thr
5
Ile
Gln
Arg
Thr
Thr
85
Gly
Ile
val
Lys
Glu
165
Leu
Thr

Glu

Ser
5
Met
Gln
Leu
Ser
Tyr
85
Thr
Phe
Cys

val

Gln
Thr
Gln
Leu
Asp
70

Tyr
Thr
Phe
Cys
val
150
Gln
Ser
His

Cys

Gln
Thr
Lys
Ala
TYyr
70

Tyr
Lys
Pro

Leu

Asp
150

Ser
Cys
Lys
His
55

Phe
Tyr
Lys
Pro
Leu
135
Asp
Asp
Lys
Gln

Ser
Cys
Pro
Ser
55

Ser
Cys
Leu
Pro
Leu

135
Asn

synthetically constructed

156

Pro
Arg
Pro
40

Ser
Thr
Cys
val
Pro
120
Leu
Asn
Ser

Ala

Gly
200

Pro
Arg
Gly
40

Gly
Leu
Gln
Glu
Ser
120
Asnh

Ala

humanized Tight

Ser
Ala
25

Gly
Gly
Phe
Gln
Glu
105
Ser
AsSnh
Ala
Lys
Asp

185
Leu

Ala
Ala
25

Ser
val
Thr
Gln
Leu
105
ASp
Asnh

Leu

Ser
10

Ser
Lys
val
Thr
Gln
90

Ile
Asp
Asnh
Leu
Asp
170
Tyr

Ser

Ile
10

Ser
Ser
Pro
Ile
Trp
90

Lys
Glu
Phe

Gln

Leu Ser
Gln Asp
Ala Pro
Pro Ser
60
Ile Ser
75
Gly Asn
Lys Arg
Glu Gln
Phe Tyr
140
Gln Ser
155
ser Thr
Glu Lys

Ser Pro

Leu Ser
Ser Ser
Pro Lys

Ala Arg
60

Ser Arg

75

Ser Phe

Arg Thr
Gln Leu
Tyr Pro

140

Ser Gly
155

Page 96

chain

Ala
Ile
Lys
45

Arg
Ser
Thr
Thr
Leu
125
Pro
Gly
Tyr
His

val
205

Ala
val
Pro
45

Phe
val
Asnh
val
Lys
125
Arg

Asn

Ser
Ser
30

Leu
Phe
Leu
Leu
val
110
Lys
Arg
Asn
Ser
Lys
190
Thr

Ser
Ser
30

Trp
Ser
Glu
Pro
Ala
110
Ser
Glu

Ser

val
15

Ser
Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

Pro
15

Tyr
Ile
Gly
Ala
Pro
95

Ala
Gly
Ala

Gln

Gly
Tyr
Ile
Gly
Pro
80

Tyr
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser

Gly
Met
Tyr
ser
Glu
80

Thr
Pro
Thr
Lys

Glu
160



Ser val Thr Glu Gln Asp Ser Lys

165
Thr Leu Thr Leu Ser
180
Cys Glu val Thr His
195
Asn Arg
210

<210> 158
<211> 210
<212> PRT
<213> Mus musculus

<400> 158
Gln Ile val Leu Ser
1 5
Glu Lys val Thr met
20
His Trp ggr Gln GIn
Ala Pro Ser Asn Leu
50
Gly Ser Gly Thr Ser
65
Asp Ala Ala Thr ggr
Phe Gly Ala Gly Thr
100
Ser val Phe Ile Phe
115
Ala Ser val val Cys
130
val Gln Trp Lys val
145
ser val Thr Glu Gln
165
Thr Leu Thr Leu Ser
180
Cys Glu val Thr His
195
Ash Arg
210
<210> 159

<211> 214
<212> PRT

Lys Ala
Gln Gly

Gln Ser
Thr Cys
Lys Pro
Ala Ser
55
Tyr Ser
70
Tyr Cys
Lys Leu
Pro Pro
Leu Leu
135
Asp Asn
150
Asp Ser
Lys Ala

Gln Gly

<213> Artificial Sequence

<220>
<223> synthetically

<400> 159
Asp ITe GIn Met Thr
1 5
Asp Arg val Thr Ile
20

val Ala Trp Tyr Gln
35

Tyr Ser Ala Ser Phe

50
Ser Arg Ser Gly Thr

Asp

Leu
200

Pro
Arg
Gly
40

Gly
Leu
Gln
Glu
Ser
120
Asnh
Ala
Lys
Asp

Leu
200

constructed

Gln Ser
Thr Cys
Gln Lys
Leu Tyr

55
Asp Phe

Pro
Arg
Pro
40

Ser

Thr

Asp
Tyl"

185
Ser

Ala
Ala
25

Ser
val
Thr
Gln
Leu
105
ASp
ASnh
Leu
ASp
Tyr

185
Ser

Ser
170
Glu

Ser

Ile
10

Ser
Ser
Pro
Ile
Trp
90

Lys
Glu
Phe
Gln
Ser
170
Glu

Ser

Thr Tyr
Lys His

Pro val

Leu Ser
Ser Ser
Pro Lys
Ala Arg
60
Ser Arg
75
Ser Phe
Arg Thr
Gln Leu
Tyr Pro
140
Ser Gly
155
Thr Tyr
Lys His

Pro val

humanized Tight

Ser
Ala
25

Gly
Gly

Leu

Ser
10

Ser
Lys
val

Thr

Leu Ser
Gln Asp
Ala Pro
Pro Ser

60
Ile Ser

Page 97

Ser
Lys

Thr
205

Ala
val
Pro
45

Phe
val
ASh
val
Lys
125
Arg
ASh
Ser
Lys

Thr
205

Leu
val

190
Lys

Ser
Ser
30

Trp
Ser
Glu
Pro
Ala
110
Ser
Glu
Ser
Leu
val

190
Lys

chain

Ala
val
Lys
45

Arg

Ser

Ser
Asn
30

Leu
Phe

Leu

Ser
175
Tyr

Ser

Pro
15

Tyr
Ile
Gly
Ala
Pro
Ala
Gly
Ala
Gln
Ser
175
Tyr

Ser

val
Thr
Leu
ser

Gln

Ser
Ala

Phe

Gly
Met
Tyr
Ser
Glu
80

Thr
Pro
Thr
Lys
Glu
160
Ser
Ala

Phe

Gly

Ala

Gly

Pro



65
Glu

Thr
Pro
Thr
Lys
145
Glu
Ser

Ala

Phe

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

Asp
Phe
Ser
Ala
130
val
Ser
Thr
Cys

Asn
210

<220>

<223>
<400>

Asp
1
Asp
val
Tyr
Ser
65
Glu
Thr
Pro
Thr
Lys
145
Glu
Ser
Ala

Phe

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

Ile
Arg
Ala
Ser
50

Arg
Asp
Phe
Ser
Ala
130
val
Ser
Thr
Cys

Asn
210

Phe
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

160
214
PRT
Artificial Sequence

Gln
val
Trp
35

Ala
Ser
Phe
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

161
214
PRT
Homo sapiens

Ala
Gln
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Met
Thr
20

Tyr
Ser
Gly
Ala
Gln
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Thr
85

Gly
Ile
val
Lys
Glu
165
Leu
Thr

Glu

Thr
5
Ile
Gln
Phe
Thr
Thr
85
Gly
Ile
val
Lys
Glu
165
Leu
Thr

Glu

70
Tyr

Thr
Phe
Cys
val
150
Gln

Ser

Cys

Tyr
Lys
Pro
Leu
135
Asp
Asp
Lys
Gln

Cys
val
Pro
120
Leu
Asnh
Ser
Ala

Gly
200

synthetically constructed

160

Gln Ser Pro

Thr
Gln
Leu
Asp
70

Tyr
Thr
Phe
Cys
val
150
Gln
Ser
His

Cys

Cys
Lys
Tyr
55

Phe
Tyr
Lys
Pro
Leu
135
Asp
Asp
Lys

Gln

Arg
Pro
40

Ser
Thr
Cys
val
Pro
120
Leu
Asnh
Ser
Ala

Gly
200

Gln
Glu
105
Ser
AsSn
Ala
Lys
Asp

185
Leu

Gln
Ile
Asp
Asnh
Leu
Asp
170
Tyr

Ser

75
His Tyr

Lys Arg
Glu Gln
Phe Tyr
140
Gln Ser
155
Ser Thr
Glu Lys

Ser Pro

humanized Tight

Ser
Ala
25

Gly
Gly
Leu
Gln
Glu
105
Ser
AsSnh
Ala
Lys
ASp

185
Leu

Ser
10

Ser
Lys
val
Thr
Gln
90

Ile
Asp
Asnh
Leu
Asp
170
Tyr

Ser

Leu Ser
Gln Asp
Ala Pro
Pro Ser
60
Ile Ser
75
His Tyr
Lys Arg
Glu Gln
Phe Tyr
140
Gln Ser
155
Ser Thr
Glu Lys

Ser Pro

Page 98

Thr
Thr
Leu
125
Pro
Gly
Tyr
His

val
205

Thr
val
110
LysS
Arg
ASn
Ser
Lys

190
Thr

chain

Ala
val
Lys
45

Arg
Ser
Thr
Thr
Leu
125
Pro
Gly
Tyr
His

val
205

Ser
Ash
30

Leu
Phe
Leu
Thr
val
110
Lys
Arg
Ash
Ser
Lys

190
Thr

Pro
Ala
Ser
Glu
Ser
Leu
175
val

Lys

val
15

Thr
Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

80
Pro

Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser

Gly

Ala

Gly
Pro
80

Pro
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser



<400> 161

Asp Ile
1
Asp Arg
Leu Ala
Tyr Ala
50
Ser Gly
65
Glu Asp
Thr Phe
Pro Ser
Thr Ala
130
Lys val
145
Glu Ser
Ser Thr
Ala Cys

Phe Asn
210

Gln
val
Trp
35

Ala
Ser
Phe
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

<210> 162
<211> 214
<212> PRT )
<213> Homo sapiens

<400> 162

Ala Ile
1
Asp Arg
Leu val
Tyr Asp
50
Ser Glu
65
Glu Asp
Thr Phe
Pro Ser
Thr Ala
130
Lys val
145
Glu Ser
Ser Thr

Ala Cys

Gln
val
Trp
35

Ala
Ser
Phe
Gly
val
115
Ser
Gln
val
Leu

Glu
195

Met
Thr
20

Tyr
Ser
Gly
Ala
Gln
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Leu
Thr
20

Tyr
Ser
Gly
Ala
Gly
100
Phe
val
Trp
Thr
Thr

180
val

Thr
Ile
Gln
Ser
Thr
Thr
Gly
Ile
val
Lys
Glu
165
Leu

Thr

Glu

Thr
5
Ile
Glin
Ser
Thr
Thr
85
Gly
Ile
val
Lys
Glu
165
Leu

Thr

Gln
Thr
Gln
Leu
Asp
70

Tyr
Thr
Phe
Cys
val
150
Gln
Ser
His

Cys

Gln
Thr
GlIn
Leu
AsSp
70

Tyr
Thr
Phe
Cys
val
150
Gln

Ser

His

Ser
Cys
Lys
Gln
55

Phe
Tyr
Lys
Pro
Leu
135
Asp
Asp
Lys
Gln

Ser
Cys
Lys
Glu
55

Phe
Tyr
Lys
Pro
Leu
135
Asp
Asp
Lys
Gln

Pro
Arg
Pro
40

Ser
Thr
Cys
Leu
Pro
120
Leu
Asn
Ser

Ala

Gly
200

Pro
Arg
Pro
40

Ser
Thr
Cys
val
Pro
120
Leu
Asn
Ser

Ala

Gly
200

Ser
Ala
25

Glu
Gly
Leu
Gln
Glu
105
Ser
Asn
Ala
Lys
ASp

185
Leu

Ser
Ala
25

Gly
Gly
Leu
Gln
Glu
105
Ser
AsSnh
Ala
Lys
ASp

185
Leu

Ser
10

Ser
Lys
val
Thr
Gln
90

Ile
Asp
ASN
Leu
Asp
170
Tyr

Ser

Ser
10

Ser
Lys
val
Thr
Gln
90

Ile
Asp
Asnh
Leu
Asp
170
Tyr

Ser

Leu
Gln
Ala
Pro
Ile
75

Tyr
Lys
Glu
Phe
Gln
155
Ser
Glu

Ser

Leu
Gln
Ala
Pro
Ile
75

Phe
Lys
Glu
Phe
Gln
155
Ser
Glu

Ser

Ser
Gly
Pro
Ser
60

Ser
Asn
Arg
Gln
TYyr
140
Ser
Thr
Lys

Pro

Ser
Asp
Pro
Ser
60

Ser
Asn
Arg
Gln
Tyr
140
Ser
Thr
Lys

Pro
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Ala
Ile
Lys
45

Arg
Ser
Ile
Thr
Leu
125
Pro
Gly
Tyr
His

val
205

Ala
Ile
Lys
45

Arg
Ser
Ser
Thr
Leu
125
Pro
Gly
Tyr
His

val
205

Ser
Ser
30

Ser
Phe
Leu
Tyr
val
110
Lys
Arg
ASn
Ser
Lys
190
Thr

Ser
Ser
30

Leu
Phe
Leu
Tyr
val
110
Lys
Arg
Ash
Ser
Lys
190
Thr

val
15

Ser
Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

val
15

Ser
Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

Gly
Trp
Ile
Gly
Pro
80

Tyr
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser

Gly
Ala
Ile
Gly
Pro
80

Leu
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser



Phe Asn Arg Gly Glu Cys
210

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

<220>

<223>
<400>

163
218
PRT
Artificial Sequence

Asp Ile Gln
1

Asp
Gly
Lys
Arg
65

Ser
Glu
Thr
Leu
Pro
145
Gly
Tyr
His

val

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

Arg
Lys
Leu
50

Phe
Leu
Asp
val
Lys
130
Arg
Asn
Ser
Lys

Thr
210

<220>

<223>
<400>

Asp
1
Glu
Asp
Pro
Asp

65
Ser

val
Pro
Gly
Gln
50

Arg

Arg

val
Ser
35

Leu
Ser
Gln
Pro
Ala
115
Ser
Glu
Ser
Leu
val

195
Lys

164
219
PRT
Artificial Sequence

val
Ala
Lys
35

Arg
Phe

val

Met
Thr
20

Leu
Ile
Gly
Pro
Trp
100
Ala
Gly
Ala
Gln
Ser
180
Tyr

Ser

Met
Ser
20

Thr
Leu
Ser

Glu

Thr
5
Ile
Met
Tyr
Ser
Glu
85
Thr
Pro
Thr
Lys
Glu
165
Ser
Ala

Phe

synthetically
164

Thr
5
Ile
Tyr
Ile
Gly

Ala
85

Gln
Thr
His
Arg
Gly
70

Asp
Phe
Ser
Ala
val
150
Ser
Thr
Cys

Asn

Ser
Cys
Trp
Ala
55

Ser
Phe
Gly
val
Ser
135
Gln
val
Leu
Glu

Arg
215

synthetically constructed

163

Pro
Lys
Tyr
40

Ser
Gly
Ala
Gly
Phe
120
val
Trp
Thr
Thr
val

200
Gly

constructed

Gln
Ser
Leu
Tyr
Ser

70
Glu

Ser
Cys
ASh
Leu
55

Gly

Asp

Pro
Lys
Trp
40

val
Ser

val

humanized Tight

Ser
Ala
25

Gln
Asn
Thr
Thr
Gly
105
Ile
val
Lys
Glu
Leu
185
Thr

Glu

Ser
10

Ser
Gln
Leu
Asp
Tyr
90

Thr
Phe
Cys
val
Gln
170
Ser
His

Cys

Leu Ser
Glu Ser
Lys Pro
Glu Ser
60
Phe Thr
75
Tyr Cys
Lys val
Pro Pro
Leu Leu
140
AsSp Asnh
155
Asp Ser
Lys Ala

Gln Gly

humanized Tight

Leu
Ser
25

Leu
Ser
Gly

Gly

Ser
10

Ser
Leu
Lys
Thr

val
90

Leu Pro
Gln Ser
Gln Lys

Leu Asp
60

Asp Phe

75

Tyr Tyr

Page 100

chain

Ala
val
Gly
45

Gly
Leu
Gln
Glu
Ser
125
ASh
Ala
Lys
Asp

Leu
205

Ser
Asp
30

Lys
val
Thr
Gln
Ile
110
Asp
Asnh
Leu
Asp
Tyr

190
Ser

chain

val
Leu
Pro
45

Ser
Thr

Cys

Thr
Leu
30

Gly
Gly
Leu

Trp

val
15

Ash
Ala
Pro
Ile
Ser
95

Lys
Glu
Phe
Gln
Ser
175
Glu

Ser

Pro
15

Asp
Gln
val
Lys

Gln
95

Gly
Tyr
Pro
Ser
Ser
80

Asn
Arg
Gln
Tyr
Ser
160
Thr
Lys

Pro

Gly
Ser
Ser
Pro
Ile

Gly



Thr
Arg
Gln
Tyr
145
Ser
Thr
Lys

Pro

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

His
Thr
Leu
130
Pro
Gly
Tyr
His

val
210

<220>

<223>
<400>

ASp
1
Glu
ASh
Pro
ASp
65
ser
Ser
Arg
Gln
Tyr
145
Ser
Thr
Lys

Pro

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

Ile
Pro
Gly
Gln
50

Arg
Arg
His
Thr
Leu
130
Pro
Gly
Tyr
His

val
210

<220>

<223>

Phe
val
115
Lys
Arg
Ash
Ser
Lys
195
Thr

165
219
PRT
Artificial Sequence

val
Ala
Asnh
35

Leu
Phe
val
val
val
115
Lys
Arg
Asnh
Ser
Lys

195
Thr

166
111
PRT
Artificial Sequence

Pro
100
Ala
Ser
Glu
Ser
Leu
180
val

Lys

Met
Ser
20

Thr
Leu
Ser
Glu
Pro
100
Ala
Ser
Glu
Ser
Leu
180
val

Lys

Arg
Ala
Gly
Ala
Gln
165
Ser
Tyr

Ser

Thr
5
Ile
Tyr
Ile
Gly
Ala
85
Trp
Ala
Gly
Ala
Gln
165
Ser
Tyr

Ser

Thr
Pro
Thr
Lys
150
Glu
Ser
Ala

Phe

Gln
Ser
Leu
Tyr
Ser
70

Glu
Thr
Pro
Thr
Lys
150
Glu
Ser
Ala

Phe

Phe
Ser
Ala
135
val
Ser
Thr
Cys

Asn
215

Ser
Cys
Gln
Lys
55

Gly
Asp
Phe
Ser
Ala
135
val
Ser
Thr
Cys

Asn
215

Gly
val
120
Ser
Gln
val
Leu
Glu

200
Arg

synthetically constructed

165

Pro
Arg
Trp
40

val
Ser
val
Gly
val
120
Ser
Gln
val
Leu
Glu

200
Arg

synthetically constructed

Gln
105
Phe
val
Trp
Thr
Thr
185
val

Gly

Gly
Ile
val
Lys
Glu
170
Leu
Thr

Glu

Thr Lys
Phe Pro
Cys Leu
140
val Asp
155
Gln Asp
Ser Lys
His Gln

Cys

humanized Tight

Leu
Ser
25

Tyr
Ser
Gly
Gly
Gln
105
Phe
val
Trp
Thr
Thr
185
val

Gly

Ser
10

Ser
Leu
Asnh
Thr
val
90

Gly
Ile
val
Lys
Glu
170
Leu
Thr

Glu

Leu Pro
Gln Ser
Gln Lys
Arg Leu
60
Asp Phe
75
Tyr Tyr
Thr Lys
Phe Pro
Cys Leu
140
val Asp
155
Gln Asp
ser Lys
His Gln

Cys

val
Pro
125
Leu
Asn
Ser

Ala

Gly
205

Glu
110
Ser
Asn
Ala
Lys
Asp

190
Leu

chain

val
Ile
Pro
45

Tyr
Thr
Cys
val
Pro
125
Leu
Asnh
Ser
Ala

Gly
205

Thr
val
30

Gly
Gly
Leu
Phe
Glu
110
Ser
Asn
Ala
Lys
ASp

190
Leu

humanized Tight chain
page 101

Asp
Asn
Leu
Asp
175
Tyr

Ser

Pro
15

His
Gln
val
Lys
Gln
Ile
Asp
Asnh
Leu
Asp
175
Tyr

Ser

Lys
Glu
Phe
Gln
160
Ser
Glu

Ser

Gly
ser
ser
Pro
Ile
Gly
Lys
Glu
Phe
Gln
160
Ser

Glu

Ser



<400> 166

Asp
1
Glu
Gly
Lys
Arg
65
Ser

Glu

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

<400>

Gln
1
Arg
Tyr
Leu
Ser
65
Gln
Leu
Gln
Glu
Tyr
145
Lys
Tyr
His

Lys

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

<400>

Ile
Arg
Ile
Leu
50

Phe
Leu

val

Ser
val
Asp
Ile
50

Gly
Ala
Ser
Pro
Leu
130
Pro
Ala
Ala
Arg

Thr
210

val
Ala
Ser
35

Leu
Ser
Gln

Pro

167
217
PRT
Homo sapiens

167

val
Thr
val
35

Tyr
Ser
Glu
Gly
Lys
115
Gln
Gly
Gly
Ala
Ser

195
val

168
214
PRT
Homo sapiens

168

Met
Thr
20

Phe
Ile
Gly
Ala

Trp
100

Leu
Ile
20

Ser
His
LyS
AsSp
Ser
100
Ala
Ala
Ala
val
Ser
180
Tyr

Ala

Thr
Ile
Met
Tyr
Ser
Glu

85
Thr

Thr
5
Ser
Trp
Asnh
Ser
Glu
85
val
Ala
Asnh
val
Glu
165
Ser
Ser

Pro

Asp ITe GIn Met Thr
1 5

Asp Arg val Thr Ile
20

Gln
Ser
Lys
Ala
Gly
70

Asp

Phe

Gln
Cys
Tyr
ASh
Gly
70

Ala
Phe
Pro
Lys
Thr
150
Thr
Tyr
Cys
Thr

Gln

Thr

Ser
Cys
Trp
Ala
55

Ser
val

Gly

Pro
Thr
Gln
Lys
55

Thr
Asp
Gly
Ser
Ala
135
val
Thr
Leu
Gln

Glu
215

Ser

Cys

Pro
Arg
Phe
40

Ser
Gly
Ala

Gly

Pro
Gly
Gln
40

Arg
Ser
Tyr
Gly
val
120
Thr
Ala
Thr
Ser
val

200
Cys

Pro

Arg

Asp
Ala
25

Gln
Asn
Thr
val

Gly
105

Ser
Ser
25

Leu
Pro
Ala
Tyr
Gly
105
Thr
Leu
Trp
Pro
Leu
185
Thr

Ser

Ser
10

Ser
Gln
Gln
Asp
Tyr

90
Thr

val
10

Gly
Pro
Ser
Ser
Cys
90

Thr
Leu
val
Lys
Ser

170
Thr

Leu
Glu
Lys
Gly
Phe
75

Tyr

Lys

Ser
Ser
Gly
Gly
Leu
75

Ala
Lys
Phe
Cys
Ala
155
Lys
Pro

Glu

Ala
Ser
Pro
Ser
60

Thr
Cys

val

Gly
Asnh
Thr
val
60

Ala
Thr
Leu
Pro
Leu
140
Asp
Gln
Glu

Gly

Ser Ser Leu Ser

Ala Ser GIn Ser

25
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val
val
Gly
45

Gly
Leu
Gln

Glu

Ala
Ile
Ala
45

Pro
Ile
val
Thr
Pro
125
Ile
Ser
Ser
Gln

Ser
205

Ser
Asp
30

Gln
val
Thr
Gln

Ile
110

Pro
Gly
30

Pro
AsSp
Thr
Glu
val
110
Ser
Ser
Ser
Ash
Trp

190
Thr

Leu
15

Asn
Pro
Pro
Ile
Ser

95
Lys

Gly
15

Ala
Lys
Arg
Gly
Ala
95

Leu
Ser
Asp
Pro
Asnh
175
Lys

val

Gly
Tyr
Pro
Asp
ser

80
Lys

Gln
Pro
Leu
Phe
Leu
80

Gly
Gly
Glu
Phe
val
160
Lys
Ser

Glu

Ala ser val Gly
15

Ile Asn Ser Tyr
30



Leu
Tyr
Ser
65

Glu
Thr
Pro
Thr
Lys
145
Glu
Ser
Ala

Phe

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

<400>

Glu
1
Glu
Leu
Tyr
Ser
65
Glu
Ala
Ala
Ser
Glu
145
Ser
Leu
val

Lys

Asp
Ala
50

Gly
Asp
Phe
Ser
Ala
130
val
Ser
Thr
Cys

Asn
210

Ile
Arg
Ala
Asp
50

Gly
Asp
Leu
Ala
Gly
130
Ala
Gln
Ser
Tyr

Ser
210

Trp
35

Ala
Ser
Phe
Gly
val
115
Ser
Gln
val
Leu
Glu

195
Arg

169
216
PRT
Homo sapiens

169

val
Ala
Trp
35

Ala
Ser
Phe
Thr
Pro
115
Thr
Lys
Glu
Ser
Ala

195
Phe

<210> 170
<211> 214

Tyr
Ser
Gly
Ala
Pro
100
Phe
val
Trp
Thr
Thr
180
val

Gly

Leu
Thr
20

Tyr
Ser
Gly
Ala
Phe
100
Ser
Ala
val
Ser
Thr
180
Cys

Asn

Gln
Ser
Thr
Thr
Gly
Ile
val
Lys
Glu
165
Leu

Thr

Glu

Thr
5
Leu
Gln
Asnh
Thr
val
85
Gly
val
Ser
Gln
val
165
Leu
Glu

Arg

Gln
Leu
Asp
70

Tyr
Thr
Phe
Cys
val
150
Gln
Ser
His

Cys

Gln
Ser
Gln
Arg
Asp
70

Tyr
Gly
Phe
val
Trp
150
Thr
Thr
val

Gly

Lys
Gln
55

Phe
Tyr
Lys
Pro
Leu
135
Asp
Asp
Lys

Gln

Ser
Cys
Lys
Ala
55

Phe
Tyr
Gly
Ile
val
135
Lys
Glu
Leu
Thr

Glu
215

Pro
40

Ser
Thr
Cys
val
Pro
120
Leu
Asnh
Ser
Ala

Gly
200

Pro
Arg
Pro
40

Thr
Thr
Cys
Thr
Phe
120
Cys
val
Gln
Ser
His
200
Cys

Gly
Gly
Leu
Gln
Glu
105
Ser
Asn
Ala
Lys
Asp

185
Leu

Ala
Ala
25

Gly
Gly
Leu
Gln
Lys
105
Pro
Leu
ASp
ASp
Lys
185
Gln

Lys
val
Thr
Gln
90

Ile
Asp
Asnh
Leu
Asp
170
Tyr

Ser

Thr
10

Ser
Gln
Ile
Thr
Gln
val
Pro
Leu
Asnh
Ser
170
Ala

Gly

Ala
Pro
Ile
75

Tyr
Lys
Glu
Phe
Gln
155
Ser
Glu

Ser

Leu
Gln
Ala
Pro
Ile
75

Arg
Glu
Ser
ASh
Ala
155
Lys
Asp

Leu

Pro
Ser
60

Ser
Tyr
Arg
Gln
Tyr
140
Ser
Thr
Lys

Pro

Ser
Ser
Pro
Ala
60

Ser
Ser
Ile
Asp
Asn
140
Leu
Asp
Tyr

Ser
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Lys
45

Arg
Ser
Ser
Thr
Leu
125
Pro
Gly
Tyr
His

val
205

Leu
val
Arg
45

Arg
Ser
Ash
Lys
Glu
125
Phe
Gln
Ser
Glu

Ser
205

Leu
Phe
Leu
Thr
val
110
Lys
Arg
AsSn
Ser
Lys
190
Thr

Ser
Ser
30

Leu
Phe
Leu
Trp
Arg
110
Gln
Tyr
Ser
Thr
Lys
190
Pro

Leu
Ser
Gln
Pro
95

Ala
Ser
Glu
Ser
Leu
175
val

Lys

Pro
15

Ser
Leu
Ser
Glu
Pro
95

Thr
Leu
Pro
Gly
Tyr
175
His

val

Ile
Gly
Pro
80

Phe
Ala
Gly
Ala
Gln
160
Ser
Tyr

Ser

Gly
Tyr
Ile
Gly
Pro
80

Pro
val
Lys
Arg
ASh
160
Ser
Lys
Thr



<212> PRT
<213> Homo sapiens

<400> 170
Glu Ile val Met Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala ;Br Leu Ser Cys Arg §1a Ser GIn Ser val ggr Ser Tyr
5
Leu Ala ggp Tyr Gln Gln Lys 260 Gly Gln Ala Pro ﬁrg Leu Leu Ile
5
Tyr ASp Ala Ser Ash Arg Ala Thr Gly Ile Pro gga Arg Phe Ser Gly
5 55
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80
Glu Asp Phe Ala §a1 Tyr Tyr Cys His ggn Tyr Gly Ser Thr Sro Leu
5 5
Thr phe Gly Gly Gly Thr Lys Ala Glu Ile Lys Arg Thr val Ala Ala
100 105 110
Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125
Thr Ala Ser val val Cys Leu Leu Ash Asn Phe Tyr Pro Arg Glu Ala
130 135 140
Lys val GIn Trp Lys val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160
Glu Ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175
Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr
180 185 190
Ala Cys Glu val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys Ser
195 200 205
Phe Asn Arg Gly Glu Cys
210
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