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Binding Agents

SEQUENCE LISTING

FastSEQ for windows Version 4.0

1

190

PRT

Homo sapie

1

Gln Gly Trp Gin
1

Leu Gly GTu Tyr

20

Met Asn Arg Ala

35

Thr Lys Asp val

50

Tyr val Thr Asp

65

val Cys Ser Gly

Gly Arg Gly

Lys
100

Pro Asp Arg Tyr

115

Glu Ala Pro Arg

ns

Ala
5
Pro
Glu
Ser
Gly
GIn
85
Trp
Arg
Ala
Arg
Arg

165
Ala

130
Lys Arg Leu Thr
145
Thr Glu Ala Ala
Arg Ser Ala Lys

180

<210> 2
<211> 14
<212> PRT
<213> Homo sapiens
<400> 2

Phe
Glu
Asn
Glu
Pro
70

Cys
Trp
Ala
Arg
Phe
150
Pro

Asn

Lys
Pro
Gly
Tyr
55

Cys
Gly
Arg
Gln
Lys
135
His
GlIn

Gln

Asn
Pro
Gly
40

Ser
Arg
Pro
Pro
Arg
120
val
Asn
Lys
Ala

AsSp
Pro
25

Arg
Cys
Ser
Ala
ser
105
val
Arg

Gln

Gly

Glu
185

Ala
Glu
Pro
Arg
Ala
Arg
90

Gly
Gin
Leu
ser
Arg

170
Leu

Thr
Leu
Pro
Glu
Lys
75

Leu
Pro
lL.eu
val
Glu
155
Lys
Glu

page 1

Glu
Glu
His
Leu
60

Pro
Leu
Asp
Leu
Ala
140
Leu

Pro

Asn

Ile
ASn
His
45

His
val
Pro
Phe
Ccys
125
Ser
Lys
Arg

Ala

Ile
Asnh
30

Pro
Phe
Thr
Asn
Arg
110
Pro
Cys
ASp
Pro

Tyr
150

Pro
15

Lys
Phe
Thr
Glu
Ala
95

Cys
Gly
Lys
Phe

Arg
175

Glu
Thr
Glu
Arg
Leu
80

Ile
ile
Gly
Cys
Gly

160
Ala



Asp val ser Glu Tyr Ser Cys Arg Glu
1 5

<210> 3

<211>
<212>

18
PRT

<213> Homo sapiens

<400> 3
ser Ala Lys Pro val Thr Glu Leu val
1 5

Ala Arg

<210> 4
<211> 16
<212> PRT

<213>

<400> 4

Trp Trp Arg Pro Ser Gly
1 5

<210> 5
<211> 12

<212>
<213>

<400> 5
Leu val Ala ser Cgs
1

<210> 6
<211> 26

<212>
<213>

<400> 6
Cys Gly Pro Ala Arg
1 5

PRT _
Homo sapiens

PRT _
Homo sapiens

Homo sapiens

Trp Arg Pro Ser Gly
20

<210> 7
<211> 214
<212> PRT
<213> Mus musculus

<400> 7

Asp
1
Asp
Leu
Tyr
Ser
65
Glu
Thr

Pro

val
Ile
AsSh
Gly
50

Arg
Asp
Phe

Thr

Gin Met Ile
5

val
Trp
35

Ser
Tyr
Leu
Gly

val

Thr
20

Phe
Ser
Gly
Ala
Gly

100
ser

Met
Glin
ASh
Thr
Thr
85

Gly

Ile

Lys

Leu

Pro

Gln
Thr
Gln
Leu
AsSp
70

Tyr
Thr
Phe

Pro

Cys

Leu

Asp

ser
Cys
Lys
Glu
55

Phe
Phe
Lys

Pro

Asp

Lys

Pro

Phe

Pro
Glin
Pro
40

Asp
Thr
Cys
Leu

Pro

Phe

Arg

Asnh

Arg

25

Ser
Ala
25

Gly
Gly
Leu
Leu
Glu

105
Ser

Leu His Phe Thr Arg

10

Cys Ser Gly Gin Cys Gly Pro
10 15

Arg Cys Ile Pro Asp
10

Leu Thr
10

Arg

Ala 1Te Gly Arg Gly

10
Cys

Ser Leu
10
Ser Gln

Lys Ala
val Pro

Thr Tle
75

Gln His

90

ITe Lys

Ser Glu
Page 2

ser
Gly
Pro
ser
60

Ser
ser
Arg

Gln

Ala
Thr
Lys
45

Arg
Ser
Tyr
Ala

Leu

Ser
Ser
30

Leu
Phe
Leu
Leu
ASp

110
Thr

Arg
15

Lys
15

Leu
15

Ile
Leu
Ser
Glu
Pro
95

Ala

Ser

Tyr

Trp

Gly
Asn
Ile
Gly
Asp
80

Tyr
Ala

Gly



115
Ala ser
130

val

Gly

Asn
145
Asn

Lys

Ser Trp

Thr Leu

ser

Glu
195
Arg

Thr Cys

Phe Asn
210

<210> 8
<211> 645
<212> DNA
<213> Mus m

<400> 8

gatgtccaga
atgacttgcc
gggaaggctc
aggttcagtg
gaagatctgg
gggaccaagc
tccagtgagce
cccaaagaca
aacagttgga
ttgaccaagg
tcaacttcac

<210> 9
<211> 236
<212> PRT
<213> Mus m

<400> 9

Met Asnh
1

Phe Leu

Thr
Gly
Ala

35
Thr

Leu Ser

GIn Gly
50
Ala Pro
65
Pro

Lys

Sar Arg

Ile ser ser

H1s Ser Tyr

115

Lys Arg Ala

130

Gln Leu

Glu
145

Phe Pro

Tyr

Arg GIn Asn

Thr Tyr
195

His

Ser
Glu Arg
210

Pro Ile

Ser
225

val val

Trp Lys

Cys

Ile

120
phe Leu
135

Asp Gly

150

Thr Asp
165
Thr Leu
180
Ala Thr

Asn Glu

usculus

tgattcagtc
aggcaagtca
ctaagctcct
gcagtagata
caacttattt
tggaaataaa
agttaacatc
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

usculus

Arg Ala
5
Ala Arg
20
Ser Leu

ser Ile

Leu Leu
Ser
85

Glu

Phe

Leu
100
Leu Pro

Asp Ala

The ser

Gln
Thr

His

Pro
Cys
Gly
Asn
ITe
70

Gly
Asp
Tyr
Ala

Gly

Asp Ser

Lys Asp
Thr

Lys
200

Cys

tcecatectec
gggcactagc
gatctatggt
tgggacagat
ctgtctacaa
acgggctgat
tggaggtgcc
gtggaagatt
cagcaaagac
acgacataac
gagcttcaac

Ala Glu

Asp val

ITe
40
Ash

Asp

Leu
55
Tyr Gly

Ser Arg

Glu Asp
Phe
120
Thr

Thr

Pro
135

Gly Ala

150

Lys Asp
165
Gly val
180
Ser Met

Asn Ser

val Lys

Ile
Leu
Ser
Tyr

Ser

Asn val

Asn Ser

Thr
200
Cys

Ser

Thr
215

Phe Asn

230

Asn Asn Phe

Ser Glu Arg
155
Asp Ser
170

Tyr

Lys
Glu Glu
185
ser

Thr ser

ctgtctgcat
attaatttaa
tcaagcaact
ttcactctca
catagttatc
gctgcaccaa
tcagtcgtgt
gatggcagtg
agcacctaca
agctatacct
aggaatgagt

Phe Leu Gly

10
Met

GIn Ile

val Thr Met

Trp Phe GIn
Asn
75

Thr

Ser Sser

Tyr Gly

teu Ala Thr

105
Gly

Gly GTly

val ser Ile
val
155

Lys

ser val
Trp
170
Thr

Lys
Trp AsSD
185
Leu

Thr Leu

Glu Ala Thr

Glu
235

Page 3

Arg Asn

125

Tyr Pro Lys

140
Gln

Ash Gly

Thr Tyr Ser
Asn
190

val

Arg His

Ile
205

Pro

ctttgggaga
actggtttca
tggaagatgg
ccatcageag
tccegtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggccac
gttag

Phe Leu Leu

Gin Ser Pro

Thr Cys GIn
45

GIn Lys

60

Leu

Pro

Glu Asp

Asp Phe Thr

Tyr Phe Cys
110

Thr Lys Leu
125
pPhe Pro
140

Cys

Pro

Phe Leu

ITe Asp Gly
Ser
190

Asp

Gln Asp

Thr Lys
205
His Lys Thr
220
cys

Asp Ile

val Leu
160
Met Ser
175
Ser Tyr

Lys Ser

catagtcacc
gcaaaaacca
ggtcccatca
cctggaggat
gttcggaggy
cttcccacca
caacttctac
tggcgtectg
cacccteacg
tcacaagaca

Leu
15
ser

Trp
Ser
Ala ser
Gly Lys
val

80
Thr

Gly

Leu
95

Leu GlIn
Glu

Ser Ser

Asn
160
Glu

Asn

ser
175
Lys Asp

Glu Tyr

Ser Thr

60

120
180
240
300
360
420
480
540
600
645



<210> 10

<211> 711
<212> DNA
<213>

<400> 10

atgaacacga
agatgtgatg
gtcaccatga
aaaccaggga
ccatcaaggt
gaggatgaag
ggagggggga
ccaccatcca
ttctacccea
gtcctgaaca
ctcacgttga
aagacatcaa

Mus musculus

gggccectge
tccagatgat
cttgccaggce
aggctcctaa
tcagtggcag
atctggcaac
ccaagctgga
gtgagcagtt
dagacatcaa
gttggactga
ccaaggacga
cttcacccat

tgagttcctt
tcagtctcca
aagtcagggc
gctcctgate
tagatatggg
ttatttctgt
aataaaacgg
aacatctgga
tgtcaagtgg
tcaggacagc
gtatgaacga
tgtcaagagc

gggttcctgt
tccteeotgt
actagcatta
tatggttcaa
acagatttca
ctacaacata
gctgatgetg
ggtgcctcag
aagattgatg
aaagacagca
cataacagct
ttcaacagga

tgctetggtt
ctgcatcttt
atttaaactg
gcaacttgga
ctctcaccat
gttatctccc
caccaactgt
tcgtgtgett
gcagtgaacg
cctacageat
atacctgtga
atgagtgtta

tttaggtgcc
gggagacata
gtttcagcaa
agatggggtc
cagcagcctyg
gtacacgttc
atccatcttc
cttgaacaac
acaaaatggc
gagcagcacc
ggccactcac
g

<210> 11

<211>
<212>
<213>

<400>

Glu
1

ser
Tyr
Gly
Lys
65

Met
Ala
Thr
Pro
Gly
145
Asn
G1n
Thr
ser
pPro
225
Pro
Cys
Trp
Glu
Met

305
Ser

44

11
val

val
Met
ASp
50

Gly
Glu
Arg
Leu
Leuy
130
Cys
Ser
Ser
Trp
Thr
210
Cys
Lys
val
Phe
Glu
290
His

Pro

3

PRT
Mus musculus

Gln
Lys
Ser
35

Ile
Thr
Ile
AsSp
val
115
Ala
l.eu
Gly
Asp
Pro
195
Lys
Ile
Pro
val
val
275
GIn
Glin

Ala

Leu
Ile
20

Trp
Asnh
Ala
Arg
Asp
100
Thr
Pro
val
ser
Leu
180
Ser
val
Cys
Lys
val
260
Asp
Phe
Asp

Phe

Gln
5

sSer
val
Pro
Thr
Gly
85

Tyr
val
Gly
Lys
Leu
165
Tyr
Glu
Asp
Thr
Asp
245
Asp
Asp

Asn

TI"pA

Pro
325

GIn
Cys
Lys
Tyr
l.eu
70

Leu
Asp
ser
Ser
Gly
150
ser
Thr
Thr
Lys
val
230
val
Ile
val
Ser
Leu

310
Ala

ser
Lys
GIn
Ser
55

Thr
Thr
Ala
Ala
Ala
135
Tyr
ser
Leu
val
Lys
215
Pro
Leu
Ser
Glu
Thr
295
Asn

Pro

Gly
Ala
ser
40

Gly
val
Ser
Ser
Ala
120
Ala
Phe
Gly
ser
Thr
200
Ile
Glu
Thr
Lys
val
280
Phe
Gly

Ile

Pro
ser
25

His
Glu
Asp
Glu
Pro
105
Lys
Gln
Pro
val
Ser
185
Cys
val
val
Ile
ASp
265
His
Arg
Lys

Glu

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Phe
Thr
Thr
Glu
His
170
Ser
Asn
Pro
Ser
Thr
250
AsSp
Thr
Ser
Glu

Lys
330

L.eu
Tyr
Lys
Thr
ser
J
ser
Ala
Thr
Asn
Pro
155
Thr
val
val
Arg
Ser
235
Leu
Pro
Ala
val
Phe

315
Thr

Page 4

val
Thr
Ser
Tyr
60

Ser
Ala
Tyr
Pro
Ser
140
val
Phe
Thr
Ala
ASp
220
val
Thr
Glu
Gln
Ser
300
Lys

Ile

Thr
Phe
Leu
45

Asn
ser
val
Trp
Pro
125
Met
Thr
Pro
val
His
205
Cys
Phe
Pro
val
Thr
285
Glu
Ccys

Ser

Pro
Thr
Glu
GIn
Ile
Tyr
Gly
110
Ser
val

val

Ala
Pro
190
Pro
Gly
Ile
Lys
GIn
270
GIn
Leu

Arg

Lys

Gly
15

Asp
Trp
Lys
Ala
Tyr
95

GIn
val
Thr
Thr
val
175
Ser
Ala
Cys
Phe
val
255
Phe
Pro
Pro
val

Thr
335

Ala

Ile
Phe
Tyr
80

Cys
Gly
Tyr
Ley
Trp
160
Leu
Ser
Ser
Lys
Pro
240
Thr
ser
Arg
Ile
ASn

320
Lys

60

120
180
240
300
360
420
480
540
600
660
711



Gly Arg Pro
Ala
355

Glu

GIn Met

phe Pro
370
Glu Asn
385

Phe

Tyr

Ile Tyr

Asn Thr phe

Thr Glu Lys

435

<210> 12
<211> 1332
<212> DNA
<213> Mus m

<400> 12

gaggtccage
tcttgtaagg
catggaaaaa
aaccagaagt
atggagatcc
tacgacgcct
aaaacgacac
atggtgaccc
aactctggat
tacactctga
tgcaacgttg
tgtggttgta
ccaaagccca
gacatcagca
cacacagctc
gaacttccca
agtccagcett
gctccacagg
ctgacctgca
gggcagccag
ttcatctaca
tgctctgtgt
cctggtaaat

<210> 13
<211> 462
<212> PRT
<213> Mus m

<400> 13
Met Arg Cys
1

val Leu Ser
Ala

35
His

Pro Gly

Thr Asp
50
Trp

Glu Ile

65

Glin Phe

Lys

Ile Ala Tyr
cys
115
Gly

Tyr Tyr

Gly Gln

Lys
340
Lys

Ala
Asp
Th

Asp Ile

Th
39

Lys Asn

Ser Lys
405
Thr Cys
420

Ser Leu

usculus

tgcaacagtc
cttctggata
gccttgagtg
tcaagggcac
gcggecetgac
ctccgtttge
ccccatctgt
tgggatgect
ccctgtecag
gcagctcagt
cccaccegge
agccttgeat
aggatgtgct
aggatgatcc
agacgcaacc
tcatgcacca
tcectgeccee
tgtacaccat
tgataacaga
cggagaacta
gcaagctcaa
tacatgaggg
ga

usculus

Arg Trp I1
5

Glu val G1
20
ser val

Tyr Met
Il
70
Th

Gly Asp

Lys Gly

Met Glu I1

100
Ala

Arg As

Thr Leu

Pro

Lys

Leu
ser

Ser

Lys

Ser

val Thr

Gln val
Ser
360
Glu

val
val

375
Gln

r
r Pro
0

Asn val

val Leu

ser
440

His

tggacctgaa
cacattcact
gattggagat
ggccacattyg
atctgaggac
ttactggggc
ctatccactyg
ggtcaagggc
cggtgtgeac
gactgtcccc
cagcagcacc
atgtacagtc
caccattact
cgaggtccag
ccgggaggag
ggactggctc
catcgagaaa
tccacctecec
cttecttecect
caagaacact
tgtgcagaag
cctgcacaac

e Phe Leu

h Leu GlIn

ITe Ser

Trp val

55
Asn

e Pro

r Ala Thr

e Arg Gly
Tyr
120
val

p Asp

Tyr

Trp

Thr Ile
345
Leu

Thr Cys

Gin Trp

Ile Met Asp

395

GIn Lys Ser
410

His Glu Gly

425

Pro

Gly Lys

ctggtgacgc
gaccactaca
attaatccct
actgtagaca
tctgcagtct
caagggactc
gceccctggat
tatttccctg
accttcccag
tccagcacct
aaggtggaca
ccagaagtat
ctgactccta
ttcagctggt
cagttcaaca
aatggcaagg
accatctcca
aaggagcaga
gaagacatta
cagcccatca
agcaactggg
caccatactg

Phe Leu Leu

10

GIn ser Gly

25
Ccys

Lys Ala

Lys Gln ser

Tyr Ser Gly

Thr val
90
Thr

Leu

Leu Ser
105
Asp

Ala Ser

Ala Ala
page 5

Ser

Pro
350
Thr

Pro Pro
Ile
365
Gly

Met
Asn Gln
380
Thr

Asp Gly

Asn Trp Glu
Asn

430

Leu His

ctggggcttc
tgagctgggt
attctggtga
agtcttccag
attactgtgce
tggtcactgt
ctgctgececa
agccagtgac
ctgtcctgea
ggcccagega
agaaaattgt
catctgtctt
aggtcacgtg
ttgtagatga
gcactttecg
agttcaaatg
aaaccaaagg
tggccaagga
ctgtggagtg
tggacacaga
aggcaggaaa
agaagagcct

ser Gly Thr

Glu Leu
30

Tyr

Pro

ser Gly

His Gly
60
Glu

Lys

Thr Thr

Asp Lys Ser
ser
110

Ala

Glu Asp
pPhe
125
Thr

Pro

Lys Thr

Lys

Asp Phe

Pro Ala

ser Tyr
400
Ala Gly
415

His His

agtgaagata
gaagcagagt
aactacctac
tatagcctac
aagagatgat
ctctgeagec
aactaactcc
agtgacctgg
gtctgacctc
gaccgtcacc
gcccagggat
catcttceec
tgttgtggta
tgtggaggty
ctcagtcagt
cagggtcaac
cagaccgaag
taaagtcagt
gcagtggaat
tggctcttac
tactttcacc
ctceccactet

Ala Gly

val Thr

Thr pPhe

Ser Leu

Asn
80
Ser

Tyr
Ser
ala val
Tyr Trp

Pro Pro

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1320
1332



130

Ser val Tyr

145
val

Thr Leu

val Thr Trp
Leu
185

Ser

Ala val
Ser
210
Ala

Pro
Pro Ser
225
Gly

Cys Lys

I7e Phe Pro
Thr
275

Ser

Lys val
Phe
290
Pro

Gln

Gln
305
Leu

Arg

Pro Ile

Arg val Asn

Thr Lys
355
Glu

Lys

Pro Lys
370
Asp

Thr Phe

385
Gln

Pro Ala

Gly ser Tyr
Gly
435

His

Glu Ala
His

Asn
‘ 450

<210> 14
<211> 1389
<212> DNA
<213> Mus m

<400> 14

atgagatgca
gtccagetge
tgtaagygctt
ggaaaaagcce
cagaagttca
gagatccgceg
gacgcctctc
acgacacccc
gtgaccctgg
tctggatece
actctgagca
aacgttgcec
ggttgtaagc
aagcccaagg
atcagcaagg
acagctcaga
cttcccatca
ccagetttec
ccacaggtgt
acctgcatga

Pro Leu

Ala

135

Pro Gly

150

Gly Cys
165
Asn Ser
180
Gln ser

Thr Trp

ser Thr

Leu
Gly
Asp
Pro

Lys

val Lys

Ser Leu

Ser
Gly

Ser

Ala
155
pPhe

Ala

Tyr
170

ser Gly

185

Leu Tyr
200
Ser Glu
215

val Asp

230

Pro Cys

245
Pro Lys
260
Cys val

Trp Phe

Glu GTu

Ile
Pro
val
val

Gln

Cys Thr

Lys Asp

val Asp
280
ASp Asp
205

Phe Asn

310

His
325
Pro

Met

Ser
340
Gly Arg

Gln Met

Phe Pro

Glin
Ala
Pro
Ala

Glu

Asp Trp

Phe Pro

Ala
360
Asp

Lys

Lys
375

Asp Ile

390

Asn
405
Ile

Glu

Phe
420
Asn Thr

Thr Glu

usculus

ggtggatctt
aacagtctgy
ctggatacac
ttgagtggat
agggcacggc
gcctgacatce

cgtttgctta
catctgtcta

gatgcctggt
tgtccagcdg
gctcagtgac
acccggecag
cttgcatatg
atgtgctcac

atgatcccga

cgcaaccccg

tgcaccagga

ctgcceccccat

acaccattcc

taacagactt

Tyr
Tyr
Phe

Lys

Lys Asn

Ser Lys

Thr
Thr
Lys
val
val
265
Ile
val
Ser
l.eu
Ala
345
Pro
Lys
Thr
Thr

Leu

Leu Ser

val Thr
ITe
235
Glu

Lys

Pro
250
Leu Thr

Ser Lys

Giu val

Phe
315
Gly

Thr

Asn
330
Pro Ile

GIn val

val Ser
Glu
395
Pro

val

G1n
410

Asn val

425

Thr Cys
440
ser Leu

455

tctotticte
acctgaactg
attcactgac
tggagatatt
cacattgact
tgaggactct
ctggggccaa
tccactggec
caagggctat
tgtgcacacc
tgtccectece
cagcaccaag
tacagtccca
cattactctg
ggtccagttc
ggaggagcag
ctggctcaat
cgagaaaacc
acctcccaag
cttccctgaa

Ser

Ser

val Leu

His

ctgtcaggaa
gtgacgcctg
cactacatga
aatccctatt
gtagacaagt
gcagtctatt
gggactctgg
cctggatcetg
ttccecctgage
ttcccagetg
agcacctggc
gtggacaaga
gaagtatcat
actcctaagg
agctggtttg
ttcaacagca
ggcaaggagt
atctccaaaa
gagcagatgg
gacattactg

Page 6

ser

140

Gln Thr Asn

Pro Glu Pro
Thr
190

val

val His
Ser
205
ASh

Ser

Cys val

220
val

Pro Arg

val Ser Ser

Thr Leu
270

Pro

Ile

ASD
285
Thr

Asp
His Ala
300
Arg

Ser val

Lys Glu Phe
Thr
350

ITe

Glu Lys
Thr
365
Thr

Tyr

Leu
380
Trp

cys

Gin Trp

ITe Met Asp
ser
430
Gly

Gln Lys
Glu
445
Gly

His

Pro
460

Lys

ctgcaggtgt
gggcttcagt
gctgggtgaa
ctggtgaaac
cttccagtat
actgtgcaag
tcactgtctc
ctgcecaaac
cagtgacagt
tcctgeagtc
ccagcgagac
aaattgtgcc
ctgtcttcat
tcacgtgtgt
tagatgatgt
ctttccgcetc
tcaaatgcag
ccaaaggcag
ccaaggataa
tggagtggca

Met
160
Thr

Ser

val
175
Phe Pro

Thr val

Ala His
Cys
240
Phe

Asp

val
255
Thr Pro

Glu val

Gin Thr

Glu
320
Cys

Ser

Lys
335
Ile Ser

Pro Pro

Met Ile

Gly
400
Asp

Asn

Thr
415
Asn Trp

Leu

cctctetgag
gaagatatct
gcagagtcat
tacctacaac
agcctacatg
agatgattac
tgcagccaaa
taactccatg
gacctggaac
tgacctctac
cgtcacctgce
cagggattgt
cttcccececa
tgtggtagac
ggaggtgcac
agtcagtgaa
ggtcaacagt
accgaaggct
agtcagtctg
gtggaatggg

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



cagccagcgg agaactacaa gaacactcag cccatcatgg
atctacagca agctcaatgt gcagaagagc aactgggagg
tctgtgttac atgagggcct gcacaaccac catactgaga
ggtaaatga

acacagatgg ctcttacttc 1260
caggaaatac tttcacctgc 1320
agagcctctc ccactctcect 1380

1389

Leu Gly
15

Tyr

Thr val ser

Ser val Asp Asp

30

Pro Gly GIn Pro Pro

ser Gly Ile Pro Ala

60
Thr His
80
Asn

Leu Asn Ile
Ser
95

Lys

Cys GIn Gln
ITe
110

Ser

Leu Glu Arg

Ser Glu G1n
125

Asn

Pro

Leu Asn Phe Tyr

140
Gly Gln
160

Thr

Ser Glu Arg
ser
175

Glu

ser Lys Asp

Asp Glu Tyr Arg

190

Thr Ser Thr Ser Pro

205

<210> 15
<211> 218
<212> PRT
<213> Mus musculus
<400> 15
Asp ITe val Leu Thr Gln Ser Pro Ala Ser Leu
1 5 10
Leu Arg Ala ggr Ile Ser Cys Lys é;a Ser Gin
Gly Asp ?gr Tyr Met Ash Trp Tyr Gln GIn Lys
40
Lys Leu Leu ITe Tyr Ala §1a Ser Asn Leu Glu
50 5
Arg Phe ser Gly Asn Gly Ser Gly Thr Asp Phe
65 70 75
pro val Glu Glu Glu Asp Ala val Thr gyr Tyr
85 0
Glu Asp Pro Trp Thr Phe Gly Gly Gly Thr Lys
100 105 ;
Ala Asp Ala Ala Pro Thr val Ser Ile Phe Pro
115 120
Leu Thr ser Gly Gly Ala Ser val val Cys Phe
130 135 :
Pro Lys Asp Ile Asn val Lys Trp Lys Ile Asp
145 150 155
Asn Gly val Leu Asn Ser Trp Thr Asp GlIn Asp
165 170
Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys
180 185
His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys
195 200
1le val Lys Ser Phe Asn Arg Asn Glu Cys
210 215
<210> 16
<211> 657
<212> DNA
<213> Mus muscuius
<400> 16
gacattgtgc tgacccaatc tccagcttct ttgactgtgt
atctcctgca aggccagcca aagtgttgat tatgatggtg
cagcagaaac caggacagcc acccaaactc ctcatctatg
gggatcccag ccaggtttag tggcaatggg tctgggacag
cctgtggagg aggaggatgc tgtaacctat tactgtcaac
acgttcggtg gaggcaccaa gctggaaatc aaacgggctg
atcttcccac catccagtga gcagttaaca tctggaggtg
aacaacttct accccaaaga catcaatgtc aagtggaaga
aatggcgtcc tgaacagttg gactgatcag gacagcaaag
agcaccctca cgttgaccaa ggacgagtat gaacgacata
actcacaaga catcaacttc acccattgtc aagagcttca
<210> 17
<211> 238
<212> PRT
<213> Mus musculus
<400> 17

Met Glu Thr Asp Thr ITe Leu Leu Trp Vval Leu
5

1
Gly ser Thr Gly Asp Ile val Leu Thr
20 25

10
Gln ser

Page 7

ctctaggect
atagttatat
ctgcatccaa
acttcaccct
aaagtaatga
atgctgeacc
cctcagtegt
ttgatggcag
acagcaccta
acagctatac
acaggaatga

gagggccacc
gaactggtac
tctagaatct
caacatccat
ggatccgtgg
aactgtatcc
gtgcttctty
tgaacgacaa
cagcatgagce
ctgtgaggece
gtgttag

Leu Leu Trp val Pro
15

Pro Ala Ser Leu Thr

30

60

120
180
240
300
360
420
480
540
600
657



Ala Ser Gln Ser

45
Gln

Thr 1le ser Lys

40
TYyr

Leu Gly Leu Arg Ala Cys

35
Tyr

val Ser

Met Asn Trp Tyr Gln Lys Pro

60
Ser

ser
55
Leu

val Asp Asp Gly Asp

50

G1In Glu

Ser
80

Thr

Ala Asn Leu

75
Ser

Leu ITe Tyr Ala

70
Phe

Gly Pro Pro Lys
65

Gly Phe

95
Tyr

Gly Gly Thr Asp

90
Asp

ITe Pro Ala Arg ser Gly Asn

85

Pro Thr

Ala val Tyr Cys

110
Thr

Glu
105
Thr

His val Glu Glu

100
Asn

Leu Asn Ile

Gly Leu
125

Ile

Glu Pro Trp phe Gly Gly Lys

120
Ala

Ser Asp
115

Lys

Gin GTH

Ser Phe Pro Pro

140
val

Ala pro Thr val

135
Ser

Ile Ala Asp
130

Ser

Glu Arg

Phe Leu
160

Gly

Ala val

ser Cys
155

Lys

Thr
150
Lys

Ser Glu GIn Leu Gly Gly

145

Asn Ile

val
170

Ser

Asp
175
Asp

Pro Ile Asn Trp Lys

165
Asn

Asn Phe Tyr Asp

Gln Ser
190

Thr

Asn Thr Asp

185
Ser

Gln Gly Leu Trp

180
Thr

ser Glu Arg val
Leu
205

Thr

Ser Thr Leu Thr Lys Asp

200
Tyr

Ser Ser Met

195
Glu

Lys Asp Tyr

Ala His Thr
220

Asn

ser Thr Cys Glu Lys

215
Lys

Glu Arg His Asn

TYr
210
Thr Phe Asn Glu Cys

val Ser

230

Arg
235

ser ser Pro Ile

- 225

<210> 18
<211> 717
<212> DNA

<213> Mus musculus

<400> 18

ctccactggt 60

atggagacag
gacattgtgc
atctcctgea
cagcagaaac
gggatcccag
cctgtggagg
acgttcggtyg
atcttcccac
aacaacttct
aatggcgtcc
agcaccctca
actcacaaga

19
449
PRT
Mus m

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

acacaatcct
tgacccaatc
aggccageca
caggacagcc
ccaggtttag
aggaggatgc
gaggcaccaa
catccagtga
accccaaaga
tgaacagttyg
cgttgaccaa
catcaacttc

usculus

gctatgggtg
tccagettct
aagtgttgat
acccaaactc
tggcaatggg
tgtaacctat
gctggaaatc
gcagttaaca
catcaatgtc
gactgatcag
ggacgagtat
acccattgtc

ctgctgcetct
ttgactgtgt
tatgatggty
ctcatctatg
tctgggacag
tactgtcaac
aaacggycty
tctggaggty
aagtggaaga
gacagcaaag
gaacgacata
aagagcttca

gggttccagg
ctctaggect
atagttatat
ctgcatccaa
acttcaccct
aaagtaatga
atgctgcacc
cctcagtegt
ttgatggcag
acagcaccta
acagctatac
acaggaatga

gagggccacc
gaactggtac
tctagaatct
caacatccat

‘ggatccgtgg

aactgtatcc
gtgcttcttg
tgaacgacaa
cagcatgagc
ctgtgaggcc
gtgttag

120
180
240
300
360
420
480
540
600
660
717

<400> 19 ‘
Glu val Gln Leu Gin GIn Ser Gly Pro Glu
1 5 10
ser val Lys Met Ser Cys Lys Ala Ser Gly
‘ 20 ©25
Trp His

Gly Thr
15

Asp

Leu val Lys Pro
Thr
30

Glu

Tyr Thr Phe Cys

Leu Ile
45

Asn

Asn val Lys GlIn Ser Gly Lys Ser Trp

35
ITe

Tyr Met

Thr Thr Tyr Gln Lys Phe

60
ser

Phe Asnh Gly Gly

55
Thr

Gly Asp Ash Pro

50

Gly Ala

Thr Tyr

80
Cys

ser Ser
75

Ser

Thr Leu val Asp Lys

70
Leu

Lys Lys Ala

65

Met val

Ala Tyr
95

Ala

Thr ser Asp Asp Tyr

90
Arg

Ser
85
Tyr

Gln Leu Asn

Pro Met

Asp
110

Ala

val Trp

Gly
105

val

His pPhe Asp
100
Gly

Ala Arg Ser Tyr

Ser Thr

125

Asp Tyr Trp GIn Gly Thr ser Thr val ser Lys
115 120

page 8




Thr Pro Pro

130
Ash Ser Met
145
Pro

val Thr

Thr pPhe Pro
val
195

His

val Thr

Ala
210
ASp

val

Arg
225
ser

Cys

val phe

Thr Pro

Leu
val
275
Thr

Pro Glu

Gln
290
ser

Ala
val Glu
305
Phe

Lys Cys

Thr 1Ile ser
Pro
355

ITe

Ile Pro

Met
370
Asn

cys

Trp
385
Asp Thr

Ser Asn T

Gly Leu

Lys

<210> 20
<2131> 1350
<212> DNA
<213> Mus m

<400> 20

gaggtccagc
tcctgtaagg
catgggaaga
aaccagaagt
atgcagctca
tattacttcg
gtcaccgtct
gctgeccaaa
ccagtgacag
gtcctgeagt
cccagcgaga
aaaattgtgc
tctgtettca
gtcacgtgtg
gtagatgatg
actttccgcet
ttcaaatgea
accaaaggca
gccaaggata

Ser val

val Thr

Tyr

Leu

Pro Leu
135

Gly Cys

150

Thr
165
val

val

Ala
180
Pro Ser

Pro Ala

Gly Cys

Trp
Leu
Ser
Ser

Lys

Asn Ser

Gin Ser

Thr Trp
200
ser Thr
215

Pro Cys

230

Phe
245
val

e

LyS
260
Gln Phe

Gln Pro

Leu Pro

Prao
Thr
ser
Arg

Ile

Pro Lys

Cys val
Phe
280
Glu

Trp

Glu
295

Met His

310

val
325
Thr

Arg

Lys
340
Pro Lys

Thr Asp

Gin pro

ser
405
Ala

Gly
Glu
420

Asn His

usculus

tgcaacaatc
cttctggata
gccttgaatg
tcaagggcaa
acagcctgac
atggtagagt
cctcagccaa
ctaactccat
tgacctggaa
ctgacctcta
ccgtcacctg
ccagggattg
tcttcceecce
ttgtggtaga
tggaggtgca
cagtcagtga
gggtcaacag
gaccgaaggce
aagtcagtct

Asn
Lys
Glu
Phe
Ala
390
Tyr
Gly

His

ser Ala

Gly Arg

Met
360
Pro

Gin
phe
375
Glu
Phe

Asn

Ala
Leu
Gly
Asp
185
Pro
Lys
Ile
Pro
val
265
val
Gln
Gln
Ala
Pro
345
Ala
Glu
Tyr
> Tyr
- Phe

Pro Gty

val Lys
155
Ser Leu
170
Leu Tyr

Ser Glu

val Asp

Thr
235
AsSp

Cys

Lys
250
val Asp

Asp Asp

Phe Asn

Trp
315
Pro

Asp

Phe
330
Lys Ala

Lys Asp

Asp Ile

Asn
395
Lys

Lys

ser
410
Thi

425

Thr

tggacctgag
cacattcact
gattggagat
ggccacattg
atctgacgac
cccttgggat
aacgacaccc
ggtgaccctg
ctctggatcc
cactctgagce
caacgttgcc
tggttgtaag
aaagcccaag
catcagcaag
cacagctcag
acttcccatc
tgcagctttc
tccacaggtg
gacctgcatg

Lys

Ser Leu

ctggtgaagce
gactgctaca
attaatcctt
actgtagaca
tctgeagtct
gctatggact
ccatctgtct
ggatgcctgg
ctgtccageg
agctcagtga
cacccggcca
ccttgcatat
gatgtgctca
gatgatcccg
acgcaaccec
atgcaccagg
cctgcecccca
tacaccattc
ataacagact

Page 9

Cys S

ser Ala Ala

140
Gly

Tyr Phe

Ser Ser Gly
Ser
190

Thr

Thr Leu

val
205
Lys

Thr
Lys Ile
220
val

Pro Glu

val Leu Thr

ITe Ser Lys
270
Glu val
285

Thr

val
ser Phe
300
Leu

Asn Gly

Ala pro Ile
val
350

Ser

Pro Gln

val
365
val

Lys
Thr Glu
380
Thr

Gln Pro

Leu Asn val
Leu
430

Ser

val

His
445

Ser

ctgggacttc
tgaactgggt
tcaacggtgg
aatcctccag
attactgtgc
actggggtca
atccactggc
tcaagggcta
gtgtgcacac
ctgtcecctce
gcagcaccaa
gtacagteccc
ccattactct
aggtccagtt
gggaggagca
actggctcaa
tcgagaaaac
cacctcccaa
tcttcectga

Gin Thr

Glu
160
His

Pro

val
175
Ser Ser

Cys Asn

val Pro

val ser
240
ITe Thr
255
Asp Asp

His Thr

Arg ser

Glu
320
Lys

Lys

Glu
335
Tyr Thr

Leu Thr

Trp GIn

Met
400
Lys

Ile

GTn
415
His Glu

Pro Gly

agtgaagatg
gaagcagagc
tactacctac
cacagcctac
aagatcccat
aggaacctca
ccectggatcet
tttccctgag
cttcecaget
cagcacctgg
ggtggacaag
agaagtatca
gactcctaag
cagctggttt
gttcaacagc
tggcaaggag
catctccaaa
ggagcagatg
agacattact

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
10806
1140



gtggagtggc agtggaatgg gcagccagey gagaactaca
gacacagatg gctcttactt catctacagc aagctcaatg
gcaggaaata ctttcacctg ctctgtgtta catgagggcec
aagagcctct cccactctcc tggtaaatga

<210> 21
<211> 468
<212> PRT
<213> Mus musculus

<400> 21
Mit Gly Trp Asn Trp Ile Phe Leu Phe &Su Leu
5
val Tyr ser Glu val GIn Leu Gln g}n ser Gly
20
pro Gly Thr ser val Lys Met Sgr Cys Lys Ala
35 4
Thr Aép Cys Tyr Met Asn ggp val Lys GIn Ser
5
Glu Trp Ile Gly Asp Ile Asn Pro Phe Asn Gly
65 70 75
Gln Lys Phe Lys g?y Lys Ala Thr Leu Tgr val
5 9
Thr Ala Tyr Met GIn Leu Asn Ser Leu Thr Ser
100 105
Tyr Tyr Cys Ala Arg Ser His Tyr Tyr Phe Asp
115 120
Asp Ala Met Asp Tyr Trp Gly GlIn Gly Thr ser
130 135
Ala Lys Thr Thr Pro Pro Ser val Tyr Pro Leu
145 150 155
ala Gln Thr Asn Ser Met val Thr Leu Gly Cys
165 170
phe pPro Glu Pro val Thr val Thr Trp Asn Ser
180 ‘ 185
Gly val His Thr phe pro Ala val Leu GlIn Ser
195 200
Ser Ser Ser val Thr val pro Ser Ser Thr Trp
210 215
Thr Cys Asn val Ala His Pro Ala ser Ser Thr
225 230 235
I7e val Pro Arg Asp Cys Gly Cys Lys Pro Cys
245 250
Glu val ser ser val phe ITe Phe Pro Pro Lys
260 265
Thr I1e Thr Leu Thr Pro Lys val Thr Cys val
275 280
Lys Asp Asp Pro Glu val Gln Phe Ser Trp Phe
290 295
val His Thr Ala GIn Thr GIn Pro Arg Glu Glu
305 310 315
Phe Arg Ser val Ser Glu Leu Pro Ile Met His
325 330
Gly Lys Glu Phe Lys Cys Arg val Asn Ser Ala
340 345
Tle Glu Lys Thr Ile Ser Lys Thr Lys Gly Arg
355 360
val Tyr Thr Ile Pro Pro Pro Lys Glu GIn Met
370 375
Ser Leu Thr Cys Met Ile Thr Asp Phe Phe Pro
385 390 395
Glu Trp GIn Trp Asn Gly GIn Pro Ala Glu Asn
405 410
Pro Ile Met Asp Thr Asp Gly Ser Tyr Phe Ile
420 425
val GIn Lys Ser Asn Trp Glu Ala Gly Asn Thr
435 440
Leu His Glu Gly Leu His Asn His His Thr Glu

450 455
page 10

agaacactca gcccatcatg 1200
tgcagaagag caactgggag 1260
tgcacaacca ccatactgag 1320

1350

ser Gly Thr Ala Gly

Pro Glu Leu val Lys
30
Ser Gly Tyr Thr Phe

Egs Gly Lys Ser Leu
Gly Thr Thr Tyr Asn
80
Asp Lys Ser Sgr ser
9
Asp Asp Ser Ala val
110
Gly Arg val Pro Trp
125
val Thr val Ser ser
140
Ala Pro Gly ser Ala
160
teu val Lys Gly Tyr
175
Gly Ser Leu Ser Ser
190
Asp Leu Tyr Thr Leu
205 ’
Pro Ser Glu Thr val
220
Lys val Asp Lys Lys
240
Ile Cys Thr val Pro
255
Pro Lys Asp val Leu
270
val val Asp Ile ser
285
val Aasp Asp val Glu
300
GIn Phe Asn Ser Thr
320
GIn Asp Trp Leu Asn
335
Ala phe Pro Ala Pro
350
Pro Lys Ala Pro Gln
365
Ala Lys Asp Lys val
380
Glu Asp ITe Thr val
400
Tyr Lys Ash Thr GIn
415
Tyr Ser Lys Leu Asn
430
Phe Thr Cys Ser val
445
Lys Ser Leu Ser His
460



Ser Pro Gly Lys

465

<210> 22
<211> 1407
<212> DNA

<213> Mus muscutus

<400> 22

atgggatgga
gtccagctge
tgtaaggctt
gggaagagcc
cagaagttca
cagctcaaca
tacttcgatg
accgtctect
gcccaaacta
gtgacagtga
ctgcagtctg
agcgagaccyg
attgtgceca
gtcttcatct
acgtgtgttg
gatgatgtgg
ttccgctcag
aaatgcaggg
aaaggcagac
aaggataaag
gagtggcagt
acagatggct
ggaaatactt
agcctetecce

23
217
PRT

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

<400> 23
Ala GIn val
1

actggatctt
aacaatctgg
ctggatacac
ttgaatggat
agggcaaggc
gcctgacatc
gtagagtccc
cagccaaaac
actccatggt
cctggaactc
acctctacac
tcacctgcaa
gggattgtgg
tccecececaaa
tggtagacat
aggtgcacac
tcagtgaact
tcaacagtgce
cgaaggctcc
tcagtctgac
ggaatgggca
cttacttcat
tcacctgcete
actctcctgg

Leu Thr G¢In Thr
5

tectcttecte
acctgagctyg
attcactgac
tggagatatt
cacattgact
tgacgactct
ttgggatgct
gacaccccca
gaccctggga
tggatccetg
tctgagcagce
cgttgceccac
ttgtaagect
gcccaaggat
cagcaaggat
agctcagacg
tcccatcatg
agctttcect
acaggtgtac
ctgcatgata
gccagcggag
ctacagcaag
tgtgttacat
taaatga

Rabbit-Mouse Chimera

Pro

Ala

ttgtcaggaa
gtgaagcctg
tgctacatga
aatcctttca
gtagacaaat
gcagtctatt
atggactact
tctgtctate
tgectggtca
tccageggty
tcagtgactg
ccggccagea
tgcatatgta
gtgctcacca
gatcccgagg
caaccccggg
caccaggact
gcecccateg
accattccac
acagactict
aactacaaga
ctcaatgtgce

gagggcctge

ser val
10

Ser Gln

ctgcaggtgt
ggacttcagt
actgggtgaa
acggtggtac
cctccageac
actgtgcaag
ggggtcaagg
cactggeecc
agggctattt
tgcacacctt
tccectecag
gcaccaaggt
cagtcccaga
ttactctgac
tccagttcag
aggagcagtt
ggctcaatgg
agaaaaccat
ctcccaagga
tccctgaaga
acactcagcc
agaagagcaa
acaaccacca

Ser Ala

ser val

Ala

ctactctgag
gaagatgtcc
gcagagccat
tacctacaac
agcctacatg
atcccattat
aacctcagtc
tggatctgct
ccctgageca
cccagetgtc
cacctggecec
ggacaagaaa
agtatcatct
tcctaaggtc
ctggtttgta
caacagcact
caaggagttc
ctccaaaacc
gcagatggec
cattactgtg
catcatggac
ctgggaggca
tactgagaag

val
15

Gly

Asnh

Gly
Asn
-Leu
Ser
65
Gln
val
ASp
Thr
Lys
145
Gly
Ser
Asnh

val

Thr
Trp
Ile
50

Gly
Cys
Ile
Ala
Ser
130
ASp
val
Met
Ser

Lys
210

val
Leu
35

Tyr
Ser
Ala
Tyr
Ala
115
Gly
Ile
Leu
ser
Tyr

195
ser

Thr
20

Ala
Asp
Gly
Asp
Ala
100
Pro
Gly
Asnh
AsSn
Ser
180
Thr

Phe

Ile
Trp
Ala
Ser
Ala
85
Phe
Thr
Ala
val
Ser
165
Thr
Cys

Asn

Asn
Phe
Ser
Gly
70

Ala
Gly
Va}
ser
Lys
150
Trp
Leu
Glu

Arg

Cys
Gln
Asp
55

Thr
Thr
Gly
Ser
val
135
Trp
Thr
Thr
Ala

Asn
215

Glin
Glin
40

Leu
Gln
TYyr
Gly
Ile
120
val
Lys
Asp
Ley
Thr

200
Glu

ser
25

Lys
Ala
Phe
Tyr
Thr
105
Phe
Cys
Ile
Gln
Thr
185
His

Cys

Pro
Ser
Thr
Cys
Glu
Pro
Phe
Asp
Asp
170
Lys

Lys

Page 11

Gly
Gly
Leu
75

Gln
val
Pro
Leu
Gly
155
Ser
Asp

Thr

Gln
val
60

Thr
Gly
val
Ser
Asn
140
Ser
Lys
Glu

Ser

Pro
45

Pro
Ile
Ala
val
Ser
125
Asn
Glu
ASp
Tyr

Thr
205

Tyr
30

Pro
Ser
Ser
Tyr
Lys
110
Glu
Phe
Arg
Ser
Glu

190
Ser

Asp
Lys
Arg
Gly
Asn
95

Arg
Gln
Tyr
Gin
Thr
175
Arg

Pro

Leu
Phe
val
80

Asp
Thr
Leu
Pro
Asnh
160
Tyr
His

Ile

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1680
1140
1200
1260
1320
1380
1407



<210> 24

<211> 654

<212> DNA

<213> Rabbit-Mouse Chimera

<400> 24

gcgcaagtge tgacccagac tccagcctce gtgtctgeag

atcaattgcc agtccagtca gagtgtttat gataacaact

aaaccaggge agcctcccaa getcctgatt tatgatgeat

ccatcgcggt tcagtggcag tggatctggg acacagttca

cagtgtgccg atgctgccac ttactactgt caaggegett

ttcggcggag ggaccgaggt ggtggtcaaa cgtacggatg

ttcccaccat ccagtgagca gttaacatct ggaggtgect

aacttctacc ccaaagacat caatgtcaag tggaagattg

ggcgtcctga acagttggac tgatcaggac agcaaagaca

accctcacgt tgaccaagga cgagtatgaa cgacataaca

cacaagacat caacttcacc cattgtcaag agcttcaaca

<210> 25

<211> 239

<212> PRT

<213> Rabbit-Mouse Chimera

<400> 25

Met Asp Thr Arg A;a pPro Thr Gln Leu igu Gly

1

Leu Pro Gly Aga Thr phe Ala GlIn ga? Leu Thr
2 5

val Ser §1a Ala val Gly Gly Tgr val Thr Ile

5 4

GIn ser val Tyr Asp Asn ggn Trp Leu Ala Trp

‘ 50

Gly GIn Pro Pro Lys Leu Leu Ile Tyr Asp Ala

65 70 75

Gly val Pro ser Arg Phe Ser Gly Ser Gly Ser

85 90

Leu Thr Ile ser Gly val Gin Cys Ala Asp Ala
100 105

GIn Gly Ala Tyr Asn Asp val Ile Tyr Ala Phe

115 120
val val val Lys Arg Thr Asp Ala Ala Pro Thr
130 135

Pro Ser Ser Glu GIn Leu Thr ser Gly Gly Ala

145 150 155

Leu Asn Asn Phe Tyr Pro Lys Asp Ile Asn val

165 170

Gly Ser Glu Arg GIn Asn Gly val Leu Asn Ser
180 185

ser Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr

195 200
Asp Glu Tyr Glu Arg His Asn Ser Tyr Thr Cys
210 215

Thr Ser Thr ser Pro ITe val Lys Ser Phe Asn

225 230 235

<210> 26

<211> 720

<212> DNA

<213> Rabbit-Mouse Chimera

<400> 26 :

atggacacga gggcccccac tcagctgctg gggotectge

acatttgcgc aagtgctgac ccagactcca gecctcegtgt

gtcaccatca attgccagtc cagtcagagt gtttatgata

cagcagaaac cagggcagcc tcccaagctc ctgatttatg

ggggtcccat cgcggttcag tggcagtgga tctgggacac

page 12

ctgtgggagg
ggttagcctg
ccgatctgge
ctctcaccat
ataatgatgt
ctgcaccaac
cagtcgtgtg
atggcagtga
gcacctacag
gctatacctg

ggaatgagtg

Leu Leu Leu

Thr Pro
30

Glin

Gln

Asn Cys

45
GIn

Phe Gln

60
Ser

Asp Leu

Gly Thr G1In

Ala Thr Tyr
110
Gly Gly
125

Ser

Gly
val Ile
140
Ser

val val

Lys Trp Lys

Trp Thr Asp
190
Thr Leu
205

Ala

Leu
Glu Thr
220
Arg

Asn Glu

tgctctgget
ctgcagctgt
acaactggtt
atgcatccga
agttcactct

cacagtcacc
gtttcagcag
atctggggtc
cagcggcgty
tatttatgct
tgtatccatc
cttcttgaac
acgacaaaat
catgagcagce
tgaggccact
ttag

Leu
15
Ala

Trp
Ser

Ser Ser

Lys Pro

Ala ser

phe Thr
95
Tyr Cys

Thr Glu

Phe Pro

phe
160
ASP

Cys

Ile
175
Gin Asp

Thr Lys

His Lys

cys

cccaggtgece
gggaggcaca
agcctggrtt
tctggcatcet
caccatcagc

60

120
180
240
300
360
420
480
540
600
654

60

120
180
240
300



ggcgtgcagt
tatgcttteg
tccatcttcc
ttgaacaact
caaaatggcg
agcagcaccc
gccactcaca

27
433
PRT

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

<220>

<223> Human

<400> 27

Gln Ser Leu
1

Leu Thr Leu

Met Ash Trp
35
Ite Asp
50

Phe

Thr
Arg Thr
65

ser Thr

Leu

Asn Leu Trp
Pro
115

Met

Lys Gly
ser
130

/a]

Asn
Pro Thr
145
Thr

Phe Pro

val Thr val
His
195
Cys

val Ala

Arg Asp
210
ser val Phe
225
Leu

Thr Pro

Pro Glu val
Thr
275

Glu

Ala GlIn

Ser
290
Lys

val

Phe
305
Thr

Cys

Ile ser

ITe Pro Pro
Ile
355

Gly

Cys Met
Asn
370
Thr

Trp
Asn Asn
385
Ser

Asn Trp

gtgccgatgce

gcggagggac
caccatccag
tctaccccaa
tcctgaacag
tcacgttgac
agacatcaac

tgccacttac
cgaggtggtg
tgagcagtta
agacatcaat
ttggactgat
caaggacgag
ttcacccatt

tactgtcaag
gtcaaacgta
acatctggag
gtcaagtgga
caggacagca
tatgaacgac
gtcaagagct

gcgcttataa
cggatgctgc
gtgcctcagt
agattgatgg
aagacagcac
ataacagcta
tcaacaggaa

ized

Glu
Thr
20

val
Ser
Ile
Thr
Gly
100
Ser
val
val
Ala
Pro
180
Pro
Gly
Ile
Lys
GIn
260
Gln
Leu
Arg
Lys
Pro
340
Thr
Gln
Gly

Glu

Artificial Sequence

antibody

Glu
5

Cys
Arg
Gly
Ser
Gly
85

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

Ala

ser Gly

Thr Ala

Gln Ala

Gly Arg
55
Arg Thr
70
Asp Thr

Gly Thr

Tyr Pro
Gly
135
Asn

Leu

Trp
150
Leu Gjn

Ser Thr

Ser Ser

Pro
215
Pro

Lys

Pro
230
Thr Cys

Ser Trp

Arg Glu
Met
295
Ser

Ile

Asn
310
Lys Gly

Glu GIn

phe phe
Glu
375
Phe

Ala

TYyr
390

Gly Asn

Gly
ser
Pro
40

Thr
Ser
Ala
Leu
Leu
120
Cys
ser
ser
Trp
Thr
200
Cys
Lys
val
phe
Glu
280
His
Ala
Arg
Met
Pro
360
Ash
val

Thr

Arg

Gly
25

Gly.

Asp
Thr
Arg
val
105
Ala
Leu
Gly
AsSp
Pro
185
Lys
Ile
Pro
val
val
265
Gln
Gln
Ala
Pro
Ala
345
Glu
Tyr
Tyr
phe

l.eu
10

Phe
Glu
Tyr
Thr
Tyr
90

Thr
Pro
val
Ser
Leu
170
Ser
val
Cys
Lys
val
250
Asp
Phe
Asp
Phe
Lys
330
Lys
Asp
Lys
Seyr

Thr

Page 13

val
Ser
Gly
Ala
Met
75

Phe
val
Gly
Lys
Leu
155
Tyr
Glu
Asp
Thr
ASDP
235
Asp
Asp
Asn
Trp
Pro
315
Ala
ASp
Ile
Asn
Lys

395
Cys

Thr
Leu
Leu
ser
60

Asp
Cys
Ser
Ser
Gly
140
sSer
Thr
Thr
Lys
val
220
val
Ile
val
Ser
Leu
300
Ala
Pro
Lys
Thr
Thr
380
Leu

Ser

Pro
Ser
Glu
45

Trp
Leu
Ala
Ser
Ala
125
Tyr

Ser

Leu

val

Lys
205
Pro
Ley
Ser
Glu
Thr
285
Asn
Pro
GlIn
val
val
365
Gln
Asnh

val

Gly
ser
30

Trp
Ala
Lys
Arg
Ala
110
Ala
phe
Gly
Ser
Thr
190
Ile
Glu
Thr
Lys
val
270
Phe
Gly
Ile
val
Ser
350
Glu
Pro
val

Leu

tgatgttatt
accaactgta
cgtgtgcttc
cagtgaacga
ctacagcatg
tacctgtgag
tgagtgttag

Thr
15
Tyr

Pro
Trp
Ile Gly
Lys Gly
Thr

80
Trp

Met

Asn
95
Ser Thr

GTn Thr

Pro Glu

His
160
Ser

val

Ser
175
Cys Asn

val Pro

val Ser

Thr
240
Asp

Ile

ASp
255
His Thr

Arg Ser

Lys Glu

Glu Lys
320
Tyr Thr
335
Leu Thr

Trp Gln

Met
GIn Lys
400

His Glu

360
420
480
540
600
660
720



Page 14

405 410 415
Gly Leu His Asn His His Thr Glu Lys Ser Leu Sser His Ser Pro Gly
420 425 430
Lys ‘
<210> 28
<211> 1302
<212> DNA
<213> Artificial Sequence
<220>
<223> Humanized antibody
<400> 28
cagtcgctgg aggagtccgg gggtcgectg gtcacgectg ggacaccect gacactcacc
tgcacagcct ctggattctc cctcagtagt tattggatga actgggtccg ccaggetcea
ggggaggggc tggaatggat cggaaccatt gattctggtg gtaggacgga ctacgcgage
tgggcaaaay gccgattcac catctccaga acctcgacta cgatggatct gaaaatgacc
agtctgacga ccggggacac ggcccgttat ttctgtgcca gaaattggaa cttgtgggge
caaggcaccc tcgtcaccgt ctcgagecget tctacaaagg gcccatctgt ctatccactg
gcccctggat ctgetgecca aactaactcc atggtgacce tgggatgect ggtcaaggge
fatttccctg agccagtgac agtgacctgg aactctggat ccctgtccag cggtgtgeac
accttcccag ctgtcctgeca gtctgacctc tacactctga gcagctcagt gactgtcccc
tccagcacct ggcccagcga gaccgtcacc tgcaacgttg cccacccgge cagcagcacc
aaggtggaca agaaaattgt gcccagggat tgtggttgta agccttgeat atgtacagtc
ccagaagtat catctgtctt catcttccce ccaaagccca aggatgtget caccattact
ctgactccta aggtcacgtg tgttgtggta gacatcagca aggatgatcc cgaggtccag
ttcagctggt ttgtagatga tgtggaggtg cacacagctc agacgcaacc ccgggaggag
cagttcaaca gcactttccg ctcagtcagt gaacttccca tcatgcacca ggactggetc
aatggcaagg agttcaaatg cagggtcaac agtgcagctt tccctgeeccc catcgagaaa
accatctcca aaaccaaagg cagaccgaag gctccacagg tgtacaccat tccacctccc
aaggagcaga tggccaagga taaagtcagt ctgacctgca tgataacaga cttcrtccct
gaagacatta ctgtggagty gcagtggaat gggcagccag cggagaacta caagaacact
cagcccatca tggacacaga tggctcttac ttcgtctaca gcaagctcaa tgtgcagaag
agcaactggg aggcaggaaa tactttcacc tgctctgtgt tacatgaggg cctgcacaac
caccatactg agaagagcct ctcccactct cctggtaaat ga
<210> 29
. <211> 452
<212> PRT Coe
<213> Artificial Sequence
<220>
<223> Humanized antibody
<400> 29
mMet Glu Thr Gly Lgu Arg Trp Leu Leu &gu val ala val Leu Lys Gly
1 - 15
val His Cys Gln ser Leu Glu Glu %gr Gly Gly Arg Leu ¥a1 Thr Pro
20 0
Gly Thr Pro Leu Thr Leu Thr g%s Thr Ala Ser Gly Phe Ser Leu Ser -
35 45
ser Tyr Trp Met Asn Trp ¥a1 Arg GIn Ala Pro Gly Glu Gly Leu Glu
50 5 60
Trp Ile Gly Thr Ile Asp Ser Gly Gly Arg Thr Asp Tyr Ala Ser Trp
65 70 ; 75 80
Ala Lys Gly Arg g?e Thr Ile Ser Arg ggr Ser Thr Thr Met Asp Leu
95
Lys Met Thr Ser Leu Thr Thr Gly Asp Thr Ala Arg Tyr pPhe cys Ala
100 105 110
Arg Asn Trp Asn Leu Trp Gly Gln Gly Thr Leu val Thr val Ser ser
115 120 125
Ala Ser Thr Lys Gly Pro Ser val Tyr Pro Leu Ala Pro Gly Ser Ala
130 135 140 _
ala G1n Thr Asn Ser Met val Thr Leu Gly Cys Leu val Lys Gly Tyr
145 150 155 160
phe Pro Glu Pro val Thr val Thr Trp Asn Ser Gly Ser Leu Ser Sser

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

1200
1260

LUV

1302




Asp Leu
Ser
205
val

Pro

Lys
220
Ite Cys

Pro Lys

val val

val Asp
285
GIn Phe
300
GlIn Asp

Ala Phe

Pro Lys

Ala Lys
365
Glu Asp
380
Tyr Lys

Tyr Ser

pPhe Thr

Lys Ser

© 175

Tyr
190
Glu
Asp
Thr
Asp
ASD
270
Asp
Asn
Trp
Pro
Ala

350
Asp

Ile

Asn
Lys
Cys

430
Leu

Thr
Thr
Lys
val
val
255
Ile
val
Ser
Leu
Ala
335
Pro
Lys
Thr
Thr
Leu
415
Sar

Ser

Leu
val
Lys
Pro
240
Leu
Ser
Glu
Thr
ASn
320
Pro
Gln
val
val
Gln
400
Asn
val

His

165 170
Gly val His Thr phe Pro Ala val Leu Gln Ser
180 185
ser ser ser val Thr val Pro Ser Ser Thr Trp
, 195 v 200
Thr cys Asn val Ala His Pro Ala Ser Ser Thr
210 215
1Te val Pro Arg Asp Cys Gly Cys Lys Pro Cys
225 230 » 235
Glu val ser Ser val phe ITe Phe Pro Pro Lys
245 250
Thr T1e Thr Leu Thr Pro Lys val Thr Cys val
260 265
Lys Asp Asp Pro Glu val Gln Phe ser Trp Phe
275 280
val His Thr Ala GIn Thr GIn Pro Arg Glu Glu
290 v 295
Phe Arg Ser val Ser Glu Leu Pro Ile Met His
305 310 , 315
Gly Lys Glu Phe Lys Cys Arg val Asn Ser Ala
325 330
1le GTu Lys Thr Ile Ser Lys Thr Lys Gly Arg
340 345
val Tyr Thr Ile Pro Pro Pro Lys Glu Gln Met
355 360
ser Leu Thr Cys Met Ile Thr Asp Phe Phe Pro
370 375
Glu Trp GIn Trp Asn Gly GIn Pro Ala Glu Asn
385 390 - 395
Pro I1e Met Asn Thr Asn Gly Ser Tyr Phe val
405 - 410
val GIn Lys Ser Asn Trp Glu Ala Gly Asn Thr
420 ' 425
Leu His Glu Gly Leu His Asn His His Thr Glu
435 440
Ser Pro Gly Lys
450
<210> 30
<211> 1359
<212> DNA
<213> Artificial Sequence
<220>
<223> Humanized antibody
<400> 30 »
atggagactg ggctgcgctg gettctectyg gtcegetgtge
tcgctggagg agtccggggg tcgectggte acgectggga
acagcctctg gattctccct cagtagttat tggatgaact
gaggggctygg aatggatcgg aaccattgat tctggtggta
gcaaaaggcc gattcaccat ctccagaacc tcgactacga
ctgacgaccg gggacacggc ccgttatttc tgtgccagaa
ggcaccctecg tcaccgtctc gagecgettct acaaagggec
cctggatctg ctgcccaaac taactccatg gtgaccctgg
ttccctgage cagtgacagt gacctggaac tctggatccec
ttcccagetg tcctgcagtc tgacctctac actctgagea
agcacctggc ccagcgagac cgtcacctgc aacgttgecc
gtggacaaga aaattgtgcc cagggattgt ggttgtaagc
gaagtatcat ctgtcttcat cttcccccca aagcccaadg
actcctaagg tcacgtgtgt tgtggtagac atcagcaagdd
agctggtttg tagatgatgt ggaggtgcac acagctcaga
ttcaacagca ctttccgctc agtcagtgaa cttcccatca
ggcaaggagt tcaaatgcag ggtcaacagt gcagctttcc
atctccaaaa ccaaaggcag accgaaggct ccacaggtgt
gagcagatgg ccaaggataa agtcagtctg acctgcatga
gacattactg tggagtggca gtggaatggg cagccagcgg
cccatcatgg acacagatgg ctcttacttc gtctacagea

Page 15

445

tcaaaggtgt
cacccctgac
gggtccgceca
ggacggacta
tggatctgaa
attggaactt
catctgtcta
gatgcctggt
tgtccagegg
gctcagtgac
acccggecag
cttgcatatg
atgtgctcac
atgatcccga
cgcaaccecg
tgcaccagga
ctgcccecat
acaccattcc
taacagactt
agaactacaa
agctcaatgt

ccactgtcag
actcacctgc
ggctccaggg
cgcgagetgg
aatgaccagt
gtggggccaa
tccactggec
caagggctat
tgtgcacacc
tgtcccctee
cagcaccaag
tacagtcccea
cattactctg
ggtccagttc
ggaggagcag
ctggctcaat
cgagaaaacc
acctcccaag
cttccctgaa
gaacactcag
gcagaagagc

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



aactgggagg caggaaatac tttcacctgc tctgtgttac atgagggect gcacaaccac 1320

catactgaga agagcctctc ccactctcct ggtaaatga 1359
<210> 31
<211> 213
<212> PRT .
<213> Mus musculus
<400> 31
G¢ln Ile val Leu Thr GIn Ser Pro Thr Ile val Ser Ala Ser Pro Gly
1 5 10 15
Glu Lys val Thr Leu Ile Cys Ser éga ser Ser Ser val Ser pPhe val
20 : 30
Asp Trp Phe Gln Gln Lys Pro ggy Thr Ser Pro Lys Arg Trp Ile Tyr
35 45
Arg Thr Ser Asn Leu Gly Ehe Gly val Pro Ala Arg Phe ser Gly Gly
50 5 ' 60
Gly ser Gly Thr ser His Ser Leu Thr Ile Ser Arg Met Glu Ala Glu
65 70 75 80
Asp Ala Ala Thr ggr Tyr Cys GIn Gln Arg ser Thr Tyr Pro Pro Thr
90 95
phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala Asp Ala Ala Pro
: 100 105 110 ‘
Thr val ser Ile Phe Pro Pro Ser Ser Glu Glin Leu Thr ser Gly Gly
115 120 125
aAla ser val val Cys Phe Leu Asn Asn Phe Tyr Pro Lys Asp Ile Asn
130 135 140
val Lys Trp Lys Ile Asp Gly Ser Glu Arg GIn Asn Gly val Leu Asn
145 150 155 160
ser Trp Thr Asp GIn Asp ser Lys Asp Ser Thr Tyr Ser Met Ser Ser
: 165 ' 170 175
Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu Arg His Asn Ser Tyr Thr
180 : 185 190
cys Glu Ala Thr His Lys Thr Ser Thr ser Pro ITe val Lys Ser Phe
195 200 205
Asn Arg Asn Glu Cys
210
<210> 32
<211> 642
<212> DNA
<213> Mus musculus
<400> 32
caaattgttc tcacccagtc tccaacaatc gtgtctgcat ctccagggga gaaggtcacc 60
ctaatctgca gtgccagttc aagtgtaagt ttcgtggact ggttccagca gaagccagge 120
acttctccca aacgctggat ttacagaaca tccaacctgg gttttggagt ccctgetcge 180
ttcagtggcg gtggatctgg gacctctcac tctctcacaa tcagccgaat ggaggctgaa 240
gatgctgcca cttattactg ccagcaaagg agtacttacc cacccacgtt cggtgctagg 300
accaagctgg aactgaaacg ggctgatgct gcaccaactg tatccatctt cccaccatcc 360
agtgagcagt taacatctgg aggtgcctca gtcgtgtget tcttgaacaa cttctacccc 420
aaagacatca atgtcaagtg gaagattgat ggcagtgaac gacaaaatgg cgtcctgaac 480
agttggactg atcaggacag caaagacagc acctacagca tgagcagcac cctcacgttg 540
accaaggacg agtatgaacg acataacagc tatacctgtg aggccactca caagacatca 600
acttcaccca ttgtcaagag cttcaacagg aatgagtgtt ag 642
<210> 33
<211> 235
<212> PRT
<213> Mus musculus
<400> 33
Met His Phe Gln val GIn Ile Phe Ser Phe Leu Leu ITe Ser Ala Ser
1 5 10
val Ile val ser Arg Gly Gln Ile val Leu Thr GIn Ser Pro Thr Ile
20 25 30
val ser Ala Thr Leu ITe Cys Ser Ala Ser

35

ser Pro Gly Glu Lys val
: 40

page 16

45



ser val
50

Lys

Ser

Pro
65
Ala

Arg

Arg Phe

Ser Arg Met

ser Phe

Trp Ile

ser Gly
85

Glu Ala

- 100

Ser Thr Tyr
115
Ala Asp
130

Leu

Arg
Gln Thr
145
Tyr

Pro Lys

Gln Asn Gly
Ser
195

Asn

Thr Tyr
His
210
Ile

Arg
Pro val
225

<210> 34
<211> 708
<212> DNA
<213> Mus m

<400> 34~
atgcattttc
agagggcaaa
gtcaccctaa
ccaggcactt
gctcgettca
gctgaagatg
gctgggacca
ccatccagtg
taccccaaag
ctgaacagtt
acgttgacca
_acatcaactt

<210> 35
<211> 449
<212> PRT
<213> Mus m

<400> 35
GIn val
1

Thr Leu

Thr
Ser
Gly

35
Ala

Gly Met

Leu
50
Lys

Trp
Leu Ser
65

phe

Leu Lys

cys Ala Arg
Trp
115

Pro

Asp Tyr

Thr Pro

130

Pro Pro

Ala Ala

Sser Gly

val
Tyr
70

Gly
Glu
Thr
Pro

Gly

Asp Trp
55
Arg Thr

Gly ser

Asp Ala

Phe Gly
120
Thr val
135

Ala Ser

150

Ile
165
Leu

ASp

val
180
Met Ser

ser Tyr

Lys ser

Asn
Asn
ser
Thr

Phe

val Lys

Ser Trp

Thr Leu
200
Cys Glu
215

Asn Arg

230

usculus

aagtgcagat
ttgttctcac
tctgcagtgce
ctcccaaacy
gtggcggtag
ctgccactta
agctggaact
agcagttaac
acatcaatgt
ggactgatca
aggacgagta
cacccattgt

usculus

Leu Lys

5
Leu Thr
20
val Gly

His Ile

Arg Leu
Ala
85

Glu

Ile

Ile
100
Gly Gln

Ser

Glu
Cys
Trp
Trp
Thr
70

Asn
Asp
Gly

val Tyr

tttcagcttc
ccagtctcca
cagttcaagt
ctggatttac
atctgggacc
ttactgccag
gaaacgggct
atctggaggt
caagtggaag
ggacagcaaa
tgaacgacat
caagagcttc

Ser Gly

ser Phe

ITe Arg
40
Trp Asp
55
Ile Ser

val Asp

Phe Asp

Thr ser
120
Pro Leu

135

phe GIn Gln
Leu
75

Ser

Ser Asn

Thr
90
Thr

Gly

Ala
105
Ala

Tyr

Gly Thr

Ser Ile pPhe

val val Cys

155

Trp Lys Ile
170

Thr Asp GlIn

185

Thr

Leu Thr

Ala Thr His

Asn Glu Cys

235

ctgctaatca
acaatcgtgt
gtaagtttcy
agaacatcca
tctecactetce
caaaggagta
gatgctgecac
gcctcagtcy
attgatggca
gacagcacct
aacagctata
aacaggaatg

Gly
10
Gly

Pro Ile

Ser Phe
25
His

Pro ser

Asp val Lys

Lys Asp Thr
75
Ala Asp
90

Asp

Thr

Tyr Glu

105

val Ile val

Ala Pro Gly

pPage 17

Lys Pro Gly

60
Gly

Phe Gly

H1s Ser Leu
Glin
110

Glu

Tyr Cys
Leu
125
Pro

Lys
Pro Ser
140
Phe

Leu Asn

Asp Gly Ser

Ser Lys
180
Glu

Asp

Asp
205
Thr

Lys
Lys ser
220

gtgcctcagt
ctgcatctce
tggactggtt
acctgggttt
tcacaatcag
cttacccacc
caactgtatc
tgtgcttctt
gtgaacgaca
acagcatgag
cctgtgagge
agtgttag

Leu Gln Pro
Ser
30

Asn

Ser Leu

Gly Lys

45
Tyr

Arg Asn

60
Ser

Asn Ser

Thr Ala Thr

Glu Tyr Tyr
110
ser Ala
125

Ala

ser

Ser
140

Ala

Thr Ser

val Pro

Thr Ile
95
Gln Arg

Leu Lys

ser Glu

Phe
160
Arg

Asn

Glu
175 ,
Asp Ser

Tyr Glu

Thr Ser

catagtgtcc
aggggagaag
ccagcagaag
tggagtcect
ccgaatggag
cacgttcggt
catcttccca
gaacaacttc
aaatggcgtc
cagcaccctc
cactcacaag

Ser G1n
15
Thr ser

Leu Glu

Pro val

val
80
Tyr

Gln

Tyr
95
Ala Met

Lys Thr

Gln Thr

60

120
180
240
300
360
420
480
540
600
660
708



Asn
145
Pro
Thr
val
val
Arg
225
Ser
Leu
Pro
~Ala
val
305
Phe
Thr
Ile
Cys
Trp
385
Asp
Ser
Gly

Lys

ser Met val

val Thr Vai
Phe Pro

180
val Pro
195

His

Thr
Ala Pro
210
Asp Cys

val Phe Ile

Thr pPro Lys
260
val Gln
275

Thr

Glu

Gln Glin

290
Ser

Glu Leu

Lys Cys Arg

ITe Ser Lys
340
Pro. Pro
355

Ile

Pro
Met Thr
370
Asn

Gly GIn

Thr Asp Gly
Glu
420

Asn

Asn Trp

Leu His

Ala

Gly

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

His

Leu
150
Trp
Leu
Ser
ser
Lys
230
Pro
Thr
Ser
Arg

Ile

310

Asn
Lys
Glu
Phe
Ala
390
Tyr
Gly

His

Gly Cys

Asn Ser

Gln ser

Thr Trp
200
Sser Thr
215
Pro Cys

Pro Lys

cys val
Phe
280
Glu

Trp

Glu
295
Met His

ser Ala

Gly Arg

Met
360
Pro

GIn
Phe
375
Glu Asn

Phe val

Asn Thr

Glu
440

Thr

Leu
Gly
Asp
185
Pro
Lys
Ile
Pro
val
265
val
Gin
Gln
Ala
Pro
345
Ala
Glu
Tyr
Tyr
Phe

425
Lys

val
Ser
170
Leu
ser
val
Cys
Lys
250
val
ASp

Phe

ASp

Phe
330
Lys
Lys
Asp
Lys
Ser
410
Thr

Ser

Lys
155
Ley
Tyr
Glu
Asp
Thr
235
Asp
ASp
Asp
ASn
Trp
315
Pro
Ala
Asp
Ile
Asn
395
Lys
Cys

Leu

Gly Tyr

Ser Ser

Thr Leu

val
205
Lys

Thr

Lys
220
val Pro

val Leu

Ile ser
Glu
285
Thr

val

ser
300
Leu Asn

Ala Pro

Pro Gin

val
365
val

Lys

Thr
380
Thr Gln

Leu Asn

Ser val

His
445

Ser

'Phe

Gly
Ser
190
Thr
Ile
Glu
Thr
Lys
270
val
Phe
Gly
Ile
val
350
Ser
Glu
Pro
val
Leu

430
Ser

Pro
val
175
Ser
Cys
val
val
Ite
255
Asp
His

Arg

Lys.

Glu
335
Tyr
Leu
Trp
Ile
GlIn
415
His

Pro

Glu
160
His
ser
Asn
Pro
Ser
240
Thr
ASp
Thr
Ser
Glu
320
Lys
Thr

Thr

Met
400
Lys
Glu

Gly

<210> 36

<211> 1350
<212> DNA
<213>

<400> 36

caggttactc
acttgttctt
cacccatcag
tataacccag
ticctcaaga
gaggactttg
gtcatcgtct
gctgceccaaa
ccagtgacad
gtcctgcagt
cccagcegaga
aaaattgtgc
tctgtcttca
gtcacgtgtyg
gtagatgatg
actttccgcet
ttcaaatgca
accaaaggca
gccaaggata
gtggagtggc
gacacagatg

Mus musculus

tgaaagagtc
tctectgggtt
ggaagaatct
tcctgaagag
tcgccaatgt
attacgacga
cctcagccaa
Ctaactccat
tgacctggaa
ctgacctcta
ccgtcacctg
ccagggattg
tcttcceccec
ttgtggtaga
tggaggtgca
cagtcagtga
gggtcaacag
gaccgaaggc
aagtcagtct
agtggaatgg
gctcttactt

tggcectggg
ttcactgage
ggagtggcty
ccgactgact
ggacactgca
ggagtattat
aacgacaccc
ggtgaccctg
ctctggatcee
cactctgagc
caacgttgcc
tggttgtaag
aaagcccaag
catcagcaag
cacagctcag
acttcccatc
tgcagctttc
tccacaggtg
gacctgcatg
gcagccageg
cgtctacage

atattgcagc
acttctggta
gcacacattt
atctccaagg
gatactgcca
gctatggact
ccatctgtct
ggatgcctgg
ctgtccagcg
agctcagtga
cacccggeca
ccttgecatat
gatgtgctca
gatgatcccg
acgcaaccce
atgcaccagdg
cctgeccececa
tacaccattc
ataacagact
gagaactaca
aagctcaatg
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cctceccagac
tgggtgtagy
ggtgggatga
atacctccaa
catactactg
actggggtca
atccactggce
tcaagggcta
gtgtgcacac
ctgtceecetce
gcagcaccaa
gtacagtccc
ccattactct
aggtccagtt
gggaggagca
actggctcaa
tcgagaaaac
cacctcccaa
tcttcectga
agaacactca
tgcagaagag

ccteagtctg
ctggattcgt
tgtcaagcge
cagccaggta
tgctcgaata
aggaacctca
ccctggatct
tttccctgag
cttcccaget
cagcacctgg
ggtggacaag
agaagtatca
gactcctaag
cagctggttt
gttcaacagc
tggcaaggag
catctccaaa
ggagcagatg
agacattact
gcccatcatg
caactgggag

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



gcaggaaata ctttcacctg ctctgtgtta catgagggcec tgcacaacca ccatactgag 1320
aagagcctct cccactctcc tggtaaatga 1350

<210> 37

<211> 468

<212> PRT

<213> Mus musculus

<400> 37
Met Gly Arg Leu Thr Ser .Ser Phe Leu Leu Leu ITe val Pro Ala Tyr
5

10 15
val Leu Ser g]n val Thr Leu Lys ggu Ser Gly Pro Gly Ile Leu GIn
0 30
Pro Ser ggn Thr Leu Ser Leu Zgr Cys Ser Phe Ser Gly Phe Ser Leu
45 :
Ser Tgr ser Gly Met Gly gg] Gly Trp Ile Arg gis Pro Ser Gly Lys
5 0
Asn Leu Glu Trp Leu Ala His Ile Trp Trp Asp Asp val Lys Arg Tyr
65 70 75 , 80
Asn Pro val Leu ggs Ser Arg Leu Thr gge Ser Lys Asp Thr Sgr Asn
ser Gln val pPhe Leu Lys Ile Ala Asn val Asp Thr Ala Asp Thr Ala
100 105 110
Thr Tyr Tyr Cys Ala Arg Ile Glu Asp Phe Asp Tyr Asp Glu Glu Tyr
115 120 125
Tyr Ala Met Asp Tyr Trp Gly GIn Gly Thr ser val Ile val ser Ser
130 135 140
Ala Lys Thr Thr pro Pro Ser val Tyr Pro Leu Ala Pro Gly Ser Ala
145 : , 150 155 160
Ala Gln Thr Asn Ser Met val Thr teu Gly Cys Leu val Lys Gly Tyr
165 170 , 175
phe Pro Glu Pro val Thr val Thr Trp Asn Ser Gly Ser Leu Ser Ser
180 185 180
Gly val His Thr phe pro Ala val Leu Glin Ser Asp Leu Tyr Thr Leu
195 200 205
ser Ser Ser val Thr val Pro Ser Ser Thr Trp Pro Ser Glu Thr val
210 215 220
Thr Cys Asn val Ala His Pro Ala Ser Ser Thr Lys val Asp Lys Lys
225 230 235 240
Ile val Pro Arg Asp Cys Gly Cys Lys Pro Cys Ile cys Thr val Pro
' 245 250 : 255
Glu val ser Ser val Phe Ile Phe Pro Pro Lys Pro Lys Asp val Leu
260 265 270
Thr Ile Thr teu Thr Pro Lys val Thr Cys val val val Asp Ile Ser
275 280 285
Lys Asp Asp Pro Glu val Gln Phe Ser Trp Phe val Asp Asp val Glu
290 295 300
val His Thr Ala ¢1n Thr GIn Pro Arg Glu Glu GIn Phe Asn Ser Thr
305 310 315 320
Phe Arg Ser val Ser Glu Leu Pro ITe Met His Gln Asp Trp Leu Asn
325 330 335
Gly Lys Glu Phe Lys Cys Arg val Asn ser Ala Ala Phe Pro Ala Pro
340 , 345 350
IT7e Glu Lys Thr Ile Ser Lys Thr Lys Gly Arg Pro Lys Ala Pro Glin
355 360 365
val Tyr Thr Ile Pro Pro Pro Lys Glu Gln Met Ala Lys Asp Lys val
370 375 380
Ser Leu Thr Cys Met Ile Thr Asp Phe Phe Pro Glu Asp Ile Thr val
385 390 395 400
Glu Trp GIn Trp Asn Gly Glin Pro Ala Glu Asn Tyr Lys Asn Thr Gln
405 410 415
pro Ile Met Asp Thr Asp Gly Ser Tyr Phe val Tyr Ser Lys Leu Asn
420 : 425 430
val G1n Lys Ser Asn Trp Glu Ala Gly Asn Thr pPhe Thr Cys Ser val
435 440 445
Leu His Glu Gly Leu His Asn His His Thr Glu Lys Ser Leu Ser His
450 455 460
Ser Pro Gly Lys

465
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<210> 38
<211> 1407
<212> DNA

<213> Mus musculus

<400> 38

atgggcagge
gttactctga
tgttctttct
ccatcaggga
aacccagtcc
ctcaagatcg
gactttgatt
atcgtctect
gcccaaacta
gtgacagtga
ctgcagtctg
agcgagaccg
attgtgccca
gtcttcatct
acgtgtgttg
gatgatgtgd
ttcecgetcag
aaatgcaggg
aaaggcagac
aaggataaag
gagtggcagt
acagatggct
ggaaatactt
agcctctecc

<210> 39
<211> 5
<212> PRT
<213>

<400> 39

ttacttcttc
aagagtctgg
ctgggttttc
agaatctgga
tgaagagccd
ccaatgtgga
acgacgagga
cagccaaaac
actccatggt
cctggaactc
acctctacac
tcacctgcaa
gggattgtog
tccceccaaa
tggtagacat
aggtgcacac
tcagtgaact
tcaacagtgc
cgaaggctce
tcagtctgac
ggaatgggca
cttacttcgt
tcacctgctc
actctectgg

Mus musculus

Asp His Tyr Met Ser
1 5

<210> 40
<211> 17
«<212> PRT

<213> Mus musculus

<400> 40

Asp Ile Asn
1

Gly

<210> 41
<211> 10
<212> PRT
<213>

<400> 41

Asp Asp Tyr Asp Ala Ser Pro Phe Ala
1 5

42
11
PRT

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

attcctgeta
ccctgggata
actgagcact
gtggctggca
actgactatc
cactgcagat
gtattatgct
gacaccccca
gaccctggga
tggatcccty
tctgagcage
cgttgcccac
ttgtaagect
gcccaaggat
cagcaaggat
agctcagacg
tcccatcatg
agctttccct

acaggtgtac
ctgcatgata

gccageggag
ctacagcaag
tgtgttacat
taaatga

ctgattgtcc
ttgcagccct
tctggtatgg
cacatttggt
tccaaggata
actgccacat
atggactact
tctgtetatc
tgcctggtca
tccageggtyg
tcagtgactyg
ccggccagea
tgcatatgta
gtgctcacca
gatcccgayg
caaccccggg
caccaggact
gcccccatceg
accattccac
acagacttct
aactacaaga
ctcaatgtgc

gagggcectgc

ctgcatatgt
cccagaccect
gtgtaggctyg
gggatgatgt
cctccaacay
actactgtgc
ggggtcaagyg
cactggcece
agggctattt
tgcacacctt
tccectecag
gcaccaaggt
cagtcccaga
ttactctgac
tccagttcag
aggagcagtt
ggctcaatgg
agaaaaccat
ctceccaagga
tccctgaaga
acactcagcc
agaagagcaa
acaaccacca

cctgtcececag
cagtctgact
gattcgtcac
caagcgctat
ccaggtattc
tcgaatagag
aacctcagtc
tggatctgct
ccctgageca
cccagcetgtc
cacctggeec
ggacaagaaa
agtatcatct
tcctaaggtce
ctggtttgta
caacagcact
caaggagttc
ctccaaaacc
gcagatggcec
cattactgtg
catcatggac
ctgggaggca
tactgagaag

'Pro Tyr Ser Gly Glu Thr Thr Tyr Asn Gln Lys Phe Lys
5 10 15

Mus musculus

Mus musculus

Tyr
10
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<400> 42
Gln Ala ser GIn Gly Thr Ser Ile Asn Leu Asn
1 5 10

<210> 43

<211> 7

<212> PRT

<213> Mus muscuius

<400> 43
Gly Ser Ser Asn Leu Glu Asp
1 5

<210> 44

<211> 9

<212> PRT

<213> Mus musculus

<400> 44
Leu GIn His Ser Tyr Leu Pro Tyr Thr
5

<210> 45

<211> 5

<212> PRT

<213> Mus musculus

<400> 45
Asp Cys Tyr Met Asn
1 5

<210> 46

<211> 17

<212> PRT

<213> Mus musculus

<400> 46
Asp Ile Asn Pro Phe Ash Gly Gly Thr Thr Tyr Asn Gln Lys Phe Lys
1 5 10 15

Gly

<210> 47

<211> 16

<212> PRT

<213> Mus musculus

<400> 47
ser His Tyr Tyr Phe Asp Gly Arg val Pro Trp Asp Ala Met Asp Tyr
. 10 15

1 5

<210> 48

<211> 15

<212> PRT

<213> Mus musculus

<400> 48
Lys Ala Ser GIn Ser val Asp Tyr Asp Gly Asp Ser Tyr Met Asn
5 10 15

<210> 49
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<211> 7
<212> PRT
<213> Mus musculus

<400> 49
Ala Ala ser Asn Leu Glu Ser
5

1

<210> 50

<211> 9

<212> PRT

<213> Mus musculus

<400> 50
GIn GIn Ser Asn Glu Asp Pro Trp Thr
5

1

<210> 51

<211> 5

<212> PRT

<213> Rabbit-Mouse cChimera

<400> 51
Ser Tyr Trp Met Asn
1 5

<210> 52

<211> 16

<212> PRT :

<213> Rabbit~ Mouse Chimera

<400> 52
Thr Ile Asp Ser G1y Gly Arg Thr Asp Tyr A1a ser Trp Ala Lys Gly
10 15

<210> 53

<211> 4

<212> PRT

<213> Rabbit-Mouse Ch1mera

<400> 53
Asn Trp Asnh Leu
1

<210> 54

<211> 13

<212> PRT

<213> Rabbit-Mouse Chimera

<400> 54
¢In Ser ser Gln Ser val Tyr Asp Asn Asn Trp Leu Ala
5 10

1

<210> 55

<211> 7

<212> PRT

<213> Rabbit-Mouse Chimera

<400> 55

Asp Ala Ser Asp Leu Ala Ser
1 5
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<210> 56
<211> 10
<212> PRT .
<213> Rabbit-Mouse Chimera

<400> 56
GIn Gly Ala Tyr Asn Asp val Ile Tyr Ala
1 5 10

<210> 57

<211> 7

<212> PRT

<213> Mus musculus

<400> 57
Thr ser Gly Met Gly val Gly
1 5

<210> 58

<211> 16

<212> PRT

<213> Mus musculius

<400> 58 .
His Ile Trp Trp Asp Asp val Lys Arg Tyr Asn Pro val Leu Lys ser
5 : 10 15

<210> 59

<211> 14

<212> PRT

<213> Mus musculus

<400> 59 ,
Glu Asp Phe Asp Tyr Asp Glu Glu Tyr Tyr Ala Met Asp Tyr
5 10

<210> 60

<211> 10

<212> PRT

<213> Mus musculus

<400> 60
ser Ala Ser Ser ser val Ser pPhe val Asp
5 10

1

<210> 61

<211> 7

<212> PRT

<213> Mus musculus

<400> 61
Arg Thr Ser Asn Leu Gly Phe
1 5

<210> 62

<211> 9

<212> PRT

<213> Mus musculus

<400> 62
Gln GIn Arg Ser Thr Tyr Pro Pro Thr
1 5
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<210> 63

<211> 20

<212> PRT

<213> Homo sapiens

<400> 63

Cys Gly pro Ala Agg Leu Leu Pro Asn Aga ITe Gly Arg Gly Lys Trp
» 1 15

Trp Arg Pro Ser
20

<210> 64

<211> 20

<212> PRT

<213> Homo sapiens

<400> 64
Gly Pro Ala Arg Leu Leu Pro Asn Ala %1e Gly Arg Gly Lys Trp Trp
5 0 15

Arg Pro Ser Gly
20

<210> 65

<211> 20

<212> PRT

<213> Homo sapiens

<400> 65
Pro Ala Arg Leu Leu Pro Asn Ala Ile Gly Arg Gly Lys Trp Trp Arg
1 5 10 15
Pro Ser Gly Pro
20

<210> 66

<211> 20

<212> PRT

<213> Homo sapiens

<400> 66
Ala Arg Leu Leu Pro Asn Ala Ile Gly Arg Gly Lys Trp Trp Arg Pro
1 5 10 15
ser Gly Pro Asp
20

<210> 67

<211i> 20

<212> PRT

<213> Homo sapiens

<400> 67 ,
Arg Leu Leu Pro Asn Ala Ile Gly Arg Gly Lys Trp Trp Arg Pro ser
5 10 15

Gly Pro Asp Phe
20

<210> 68

<211> 20

<212> PRT

<213> Homo sapiens

<400> 68
Leu Leu Pro Asn Ala Ile Gly Arg Gly Lys Trp Trp Arg Pro Ser Gly
10 15

1 5
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Pro Asp Phe Arg
- 20

<210> 69

<211> 20

<212> PRT

<213> Homo sapiens

<400> 69
Leu Pro Asn Ala Ile Gly Arg Gly Lys Trp Trp Arg Pro Ser Gly Pro
1 5 10 15
Asp Phe Arg Cys
- 20

<210> 70

<211> 14

<212> PRT

<213> Homo sapiens

<400> 70
ser Ala Lys Pro val Thr Glu Leu val Cys ser Gly GIn Cys
5 10

<210> 71

<211> 7

<212> PRT

<213> Homo sapiens

<400>'71 - ‘
Leu val Ala ser Cgs Lys Cys
1

<210> 72

<211> 8

<212> PRT

<213> Homo sapiens

<400> 72
Cys Arg Glu Leu His Phe Thr Arg
1 5

<210> 73

<211> 7

<212> PRT

<213> Homo sapiens

<400> 73
cys Ile Pro Asp Arg Tyr Arg
1 5

<210> 74
<211> 389
<212> DNA
<213> Artificial Sequence

<220>
<223> Humanized antibody sequence

<400> 74
atggacacga gggcccccac tcagctgetg gggcotcctge tgetctgget cccaggtgece 60

acatttgctc aagttctgac ccagagtcca agcagtctct ccgccagegt aggegatcgt 120
gtgactatta cctgtcaatc tagtcagagc gtgtatgata acaattggct ggcgtggtac 180
cagcaaaaaC cgggcaaagc cccgaagctg ctcatctatg acgcgtccga tctggcetage 240
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ggtgtgccaa gccgtttcag tggcag
tctctccage cggaagattt cgecac

tatgccttcg gtcagggcac taaagtagaa atcaaacgt

<210> 75
<211> 133
<212> PRT
<213> artificial sequence
<220>
<223> Humanized antibody sequence
<400> 75
Met Asp Thr Arg Aga pro Thr GIn Leu Leu Gly
1 10
Leu Pro Gly Ala Thr phe Ala GIn val Leu Thr
20 25
Leu Ser Ala Ser val Gly Asp Arg val Thr Ile
35 40
Gln Sgr val Tyr Asp Asnh Asn Trp Leu Ala Trp
5 55
Gly Lys Ala Pro Lys Leu Leu ITe Tyr Asp Ala
65 70 75
Gly val Pro Ser Arg Phe Ser Gly ser Gly Ser
85 90
Leu Thr Ile ser Ser Leu GIn Pro Glu Asp Phe
100 105
GIn Gly Ala Tyr Asn Asp val Ile Tyr Ala phe
115 120
val Glu Ile Lys Arg
130
<210> 76
<211> 393
<212> DNA
<213> Artificial Sequence
<220>
<223> Humanized antibody sequence
<400> 76
atggagactg ggctgcgctg gettctectg gtcgetgtge
gtgcagctgt tggagtctgg aggcgggctt gtccagectg
tgtgcagcaa gcggcttcag cttatcctct tactggatga
gggaagggce tggagtgggt gggcaccatt gattccggag
tgggcaaagyg gccgtttcac catttcccgc gacaactcca
atgaactctc tccgcgcaga ggacacagca cgttattact
tggggtcaag gtactcttgt aacagtctcg age
<210> 77
<211> 131
<212> PRT
<213> Artificial Sequence
<220>
<223> Humanized antibody sequence
<400> 77
Met Glu Thr Gly Leu Arg Trp Leu Leu Leu Vval
1 5 10
val His Cys Glu val Gln Leu Leu Glu Ser Gly
20 _ .25
Pro Gly Ggy Ser Leu Arg Leu Zer cys Ala Ala
3 0
Ser Ser Tyr Trp Met Asn Trp val Arg Gln Ala
50 55
Glu Trp val Gly Thr Ile Asp Ser Gly Gly Arg
65 70 75
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Gly

Leu Leu Leu
Pro
30

Gln

Gln Ser

Thr Cys

45
Tyr GIn Gln
60
Ser

Asp Leu

Thr Asp

Ala Tyr
110
Gly

Thr

Glin
125

Gly

tcaaaggtgt
gagggagcct
attgggtgcy
gccgtacaga
aaaataccat
gtgcacgcaa

Ala val Leu

Gly Gly Leu
30

Gly Phe

45

Gly Lys

Ser

Pro
60

Thr Asp Tyr

Leu
15
ser

Trp
Ser
ser Ser
Lys Pro
ser

80
Thr

Ala

Phe
95
Tyr Cys

Thr Lys

ccactgtgag
gcgtetetet
gcaggcacct
ctacgcgtct
gtacctccag
ctggaatctg

Lys Gly

val G1n

Ser Leu

Gly Leu

Ala ser

80

tggc agcggtactg actttaccct cacaatttcg 300
ttac tattgtcaag gtgcttacaa cgatgtgatt

360
399

60

120
180
240
300
360
393



Trp Ala Lys Gly Arg Phe Thr
85

Met Tyr
100

Tyr Cys
115

val Ser Ser

130

<210> 78

<211> 11

<212> PRT

<213> Mus musculus

<400> 78
Arg Ala ser GIn Asp Ile
1 5

<210> 79

<211> 7

<212> PRT

<213> Mus musculus

<400> 79
Tyr Thr Ser Arg Lgu Leu
1

<210> 80

<211> 9

<212> PRT

<213> Mus musculus

<400> 80
¢Tn ¢ln Gly Asp Thr Leu
1 5

<210> 81
<211> 11
<212> PRT
<213> Mus musculus

<400> 81
Arg Ala Ser Gin Asp Ile
1 5

<210> 82

<211> 24

<212> PRT

<213> Rattus norvegicus

<400> 82
GIn Gly Trp G1ln Ala Phe
1 5

Leu Arg Glu Tyr Pro Glu
20

83

20

PRT

Rattus norvegicus

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

<400> 83
Thr Glu I7e Ile pPro Gly

Leu GIn Met Asn Ser

Ala Arg Asn Trp Asn

Ser

Ser

Pro

Ser

Lys

Pro

Leu

Ile Ser Arg Asp Asn Ser
90

Leu Arg Ala Glu Asp Thr

105
Leu Trp Gly Gin Gly Thr
120 125
Asnh Tyr Leu Asn

10

Tyr Thr

Asn Tyr Leu Asn
10

Lys Asn Thr
95
Ala Arg Tyr

110
Leu val Thr

Asn Asp Ala Thr Glu ITe Ile Pro Gly
10 15

Pro

Arg Glu Tyr Pro Glu Pro Pro Gln Glu
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1 5
Leu Glu Asn Asn

<210> 84

<211> 20

<212> PRT

<213> Rattus norvegicus

<400> B4 ,
pro Glu Pro Pro GlIn Glu
1 5
Glu Asn Gly Gly
20

<210> 85

<211> 20

<212> PRT

<213> Rattus norvegicus

<400> 85
Glu Asn Gly Gly Arg Pro
1 5

Ser Glu Tyr Ser
20

<210> Bb6

<211> 14

<212> PRT

<213> Rattus norvegicus

<400> 86
Cys Arg Glu Leu Hgs Tyr
1

<210> 87

<211> 25

<212> PRT

<213> Rattus norvegicus

<400> 87
Cys Arg Glu Leu His Tyr
1 5

ser Ala Lys Pro val Thr
‘ 20

<210> 88

<211> 23

<212> PRT

<213> Rattus norvegicus

<400> 88
Cys Arg Ser Ala Lys Pro
1 5

Gly pro Arg Ala Arg Leu
20

<210> 89

<211> 25

<212> PRT

<213> Rattus norvegicus

<400> 89

10 15

teu Glu Asn ‘Asn GIn Thr Met Asn Arg Ala
10 15

Pro His His .Pro Tyr Asp Thr Lys Asp val
10 15

Thr Arg phe Vg] Thr Asp Gly Pro
1

Thr Arg Phe val Thr Asp Gly Pro Ser Arg
10 15
GTu Leu val.
25

val Thr Glu Leu val ser Ser Gly Gln Ser
10 15

Leu
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C{s Gly pPro Ala Arg Leu
5

Trp Arg Pro Asn Gly Pro
20

90

20

PRT

Rattus norvegicus

<400> 90
arg Ala GIn Arg val Gln
1 5

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

Ser Arg Lys val
20

<210> 91

<211> 16

<212> PRT

<213> Rattus norvegicus

<400> 91
Pro Gly Gly Ala Ala Pro
1 5

<210> 92

<211> 23

<212> PRT

<213> Rattus norvegicus

<400> 92
Lys Arg Leu Thr Agg Phe
Y :

pro Glu Thr Ala Arg Pro
20

<210> 93

<211> 16

<212> PRT

<213> Rattus norvegicus

<400> .93
Ile Pro Asp Arg Tyr Ala
1 5

<210> 94

<211> 24

<212> PRT

<213> Rattus norvegicus

<400> 94

Ser Glu Leu Lys Asp Phe

1 5

Arg Lys Pro Arg Pro Arg
20

<210> 95

<211> 23

<212> PRT

<213> Rattus norvegicus

<400> 95
Lys Gly Arg Lys Pro Arg

Leu Pro Asn Ala ITe Gly Arg val Lys Trp
10 15

Asp Phe Arg
25

Pro Arg

Leu Leu Cys
15

Pro Gly Gly Ala Ala
10

Ltys val Arg Leu val Ala Ser

Arg Ser Arg
10 15

Ser Glu Leu Lys Asp
10

His Asn Gln Phe Gly
15

GIn

Gln Leu Leu Ser Pro

GIn Arg val
10

Gly Gly
15

Thr Ala Arg Pro Gln

Gly Pro Glu
10

Lys Gly
15

Ala Arg

Arg Gly Ala Lys Ala Asn Gln
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1

5

Ala Glu Leu Glu Asn Ala Tyr

<210> 96
<211> 18
<212> PR

<213>

<400> 96

pPro Asn Ala Ile Gly Arg va

1
Phe

Arg

<210> 97
<211> 22
<212> PR

<213>

<400> 97
Lys Trp Trp Arg Pro Asn Gly Pro Asp
1 5

T

T

5

Rattus norvegicus

Rattus norvegicus

Tyr Arg Ala Gln Arg val
20

<210> 98
<211> 213
<212> PRT
<213> Rattus norvegicus

<400> 98

Met
1
Ala
Ala
Glu
Pro
65
Arg

Ala

Arg.

Gly
GIn
145
Leu
Ser
Arg

Leu

Gln
Phe
Thr
Leu
50

Pro
Glu
Lys
Leu
Pro
130
Leu
val
Glu
Lys

Glu
210

<210> 99
<211> 7
<212> PRT

<213>

Leu
val
Glu
35

Glu
His
Leu
Pro
Leu
115
ASp
Leu
Ala
Leu
Pro

195
Asn

Ser
Ala
20

Ile
Asn
His
H1s
val
100
Pro
pPhe
Cys
ser
Lys
180
Arg

Ala

Leu
5
val
Ile
Asn
Pro
Tyr
85
Thr
Asn
Arg
Pro
Cys
165
Asp
Pro

Tyr

Mus musculus

Ala
Glu
Pro
GIn
Tyr
70

Thr
Glu
Ala
Cys
Gly
150
Lys
Phe

Arg

Pro
Ser
Gly
Thr
55

Asp
Arg
Leu
Ile
Ile
135
Gly
Cys
Gly

Ala

Cys
GIn
Leu
40

Met
Thr
Phe
val
Gly
120
Pro
Ala
Lys
Pro

Arg
200

1 'Lys Trp

Leu

Gly

25
Arg

Asn
Lys
val
Cys
105
Arg
Asp
Ala
Arg

Glu
185

“Gly

10

Trp Arg Pro Asn Gly
10

Phe Arg Cys Ile Pro

10

Ala Cys
10
Trp Gln

Glu Tyr
Arg Ala
Asp val
75
Thr Asp
90
Ser Gly
val Lys
Arg Tyr
Pro Arg
155
Leu Thr
170
Thr Ala

Ala Lys
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Leu
Ala
Pro
Glu
60

Ser
Gly
Glin
Trp
Arg
140
Ser
Arg
Arg

Ala

Leu
Phe
Glu
45

Asn
Glu
Pro
Cys
Trp
125
Ala
Arg
Phe
Pro

Asn
205

val
Lys
30

Pro
Gly
Tyr
Cys
Gly
110
Arg
GIn
Lys
His
Gln

190
Glin

15

Pro
15

-

Asp
15

His
15

Ash
Pro
Gly
ser
Arg
95

Pro
Pro
Arg
val
Asn
175
Lys

Ala

Asp

Arg

Ala
Asp
GIn
Arg
Cys
80

Ser
Ala
Asn
val
Arg
160
GIn
Gly

Glu



<400> 99
Tyr Thr Ser Arg Leu
1 5

<210> 100

<211> 9

<212> PRT

<213> Mus musculus

<400> 100
Gln GIn Gly Asp Thr
1 5

<210> 101

<211> 11

<212> PRT

<213> Mus musculus

<400> 101
Arg Ala Ser Gln Vg1
1

<210> 102

<211> 7

<212> PRT

«213> Mus musculus

<400> 102
Tyr Thr Ser Arg Leu
1 5

<210> 103

<211> 9

<212> PRT

<213> Mus musculus

<400> 103
Gln GIn Gly Asp Thr
1 5

<210> 104

<211> 11

<212> PRT

<213> Mus musculus

<400> 104
arg Ala Ser GIn Asp
1 5

<210> 105

<211> 7

<212> PRT

<213> Mus musculus

<400> 105
Tyr -Thr Ser Arg Leu
1 5

<210> 106
<211> 9
<212> PRT

His

Leu

Ile

His

Leu

Ile

Leu

Ser

Pro

Thr

Ser

Pro

Ser

ser

Tyr Thr

Asn Tyr Leu Tyr
10

Tyr Thr

Asn Tyr Leu Asn
10
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<213> Mus musculus

<400> 106
G}n Gln Gly Asp T?r

107
11
PRT

<210>
<211>
<212>
<213> Mus musculus

<400> 107
Arg Ala Ser GIn Asp
1 5

<210> 108

<211> 7

<212> PRT

<213> Mus musculus

<400> 108
Tyr Thr Ser Arg Leu
1 5

<210> 109

<211> 9

<212> PRT

<213> Mus musculus

<400> 109
Gln 61n Gly Asp Thr
1 5

<210> 110
<211> 11
<212> PRT
<213> Mus musculus

<400> 110
arg Ala ser Gln Agp
1

<210> 111

<211> 7

<212> PRT

<213> Mus musculus

<400> 111
Tyr Thr Ser Arg Lgu
1

<210> 112

<211> 9

<212> PRT

<213> Mus musculus

<400> 112
GIn GIn Gly Asp T?r
1 ,

<210> 113
<211> 11

Leu

Ile

Phe

Leu

Ile

Leu

Leu

Pro Tyr Thr

Ser Asn Tyr Leu Asn
10

Ser

pro Tyr Thr

Ser Asn Tyr Leu Asn
10

Ser

Pro Tyr Thr
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<212> PRT
<213> Mus musculus

<400> 113
Arg Ala Ser GIn Asp
1 5

<210> 114

<211> 7

<212> PRT

<213> Mus musculus

<400> 114
Tyr Thr Ser Thr Leu
1 5

<210> 115

<211> 9

<212> PRT

<213> Mus musculus

<400> 115
GIn GIn Gly Asp Thr
1 5

<210> 116

<211> 12

<212> PRT

<213> Mus musculus

<400> 116
Ser val Ser Ser Sgr
1

<210> 117
<211> 213
<212> PRT
<213> Mus musculus

<400> 117
Gln 17e val Leu Ser
1 5

clu Lys val Tgr Met
2

His Trp Tyr Gln Gln

35
Ala Thr Ser Asn Leu
50

Gly ser Gly Thr ser

65

Asp Ala Ala Thr Tgr

8

phe Gly Ala Gly Thr
100

Thr val ser ITe Phe

115
Ala ser val val Cys
130

val Lys Trp Lys Ile

145

ser Trp Thr Asp Gln

165

Thr Leu Thr Leu Thr
180

Ccys Glu Ala Thr His

Ile

Gln

Leu

Ile

GIn
Thr
Lys
Ala
Tyr
70

Tyr
Lys
Pro
Phe
ASp
150
Asp
Lys

Lys

Ser

Ser

Pro

Ser

Ser
Cys
Pro
Ser
55

Ser
cys
Leu
Pro
Leu
135
Gly
ser
Asp

Thr

Asn Tyr Leu Asn

Tyr

Ser

Pro
Arg
Gly
Gly
Leu
Gln
Glu
Ser
120
Asn
Ser
Lys
Glu

Ser

Thr

Ser

Ala
Ala
25

ser
val
Thr
GIn
Leu
105
Ser
Asn
Glu
Asp
Tyr

185
Thr

10

Asn Leu
10

Ile Leu
10
Ser Ser

Ser Pro
Pro val

Ile Thr
75

Trp Ser

90

Lys Arg

Glu Gln
Phe Tyr

Arg Glin
155

ser Thr

170

Glu Arg

Ser Pro
Page 33

His

Ser
Ser
Lys
Argd
60

Arg
Ser
Ala
Leu
Pro
140
AsSnh
Tyr
His

Ile

Thr
val
Pro
45

Phe
val
ASp
ASp
Thr
125
Lys
Gly
Ser

Asn

val

Ser
Tyr
30

Trp
Ser
Glu
Pro
Ala
110
Ser
Asp
val
Met
Ser

190
Lys

Pro
15

Tyr
Ile
Gly
Ala
Leu
95

Ala
Gly
Ile
Leu
Ser
175
Tyr

Ser

Gly
Met
Tyr
Ser
Glu
80

Thr
Pro
Gly
Asn
Asn
160
Ser
Thr

Phe



195

" Asn Arg Ash Glu Cys

210

<210> 118
<211> 642
<212> DNA
<213>

<400> 118
caaattgttc
atgacttgca
tccteeecca
ttcagtggca
gatgctgcca
accaagctgg
agtgagcagt
aaagacatca
agttggactg
accaaggacg
acttcaccca

<210> 119

<211>
<212>
<213>

<400>

Met
1
val
Leu
Ser
Pro
65
val
Thr
ser
Arg
Glin
145
Tyr
Gn
Thr
Arg

Pro
225

<210>

235
PRT
Mus m

119
Asp Phe

ITle Met
Thr

35
val

ser

ser
50
Lys Pro

Arg Phe

Arg val

ser Asp
115
Ala Asp
130
Leu Thr

Pro Lys

Asn Gly

Ser
195
Asn

Tyr

His
210

I7e val

120

<211> 708

<212>
<213>

<400>

DNA
Mus m

120

Mus musculus

tctecccagtc
gggccagcetce
aaccctggat
gtgggtctgg
cttattactg
agctgaaacg
taacatctgg
atgtcaagty
atcaggacag
agtatgaacg
ttgtcaagag

usculus

Gln val
5

Ser
20
Ser

Arg
Pro
Tyr Tyr
Trp Ile
Gly

85
Ala

ser

Glu
100
Pro Leu

Ala Ala

Ser Gly

Gin
Gly
Gly
Met
Tyr
70

Ser
Glu
Thr

Pro

Gly

200

tccagecaatc
aagtgtatat
ttatgccaca
gacctcttac
ccagcagtgg
ggctgatgct
aggtgcctca
gaagattgat
caaagacagc
acataacagc
cttcaacagg

Ile Phe

Gin Ile

Glu Lys
40
His Trp
55

Ala Thr

Gly ser

Asp Ala

Phe Gly
120
Thr val
135

Ala ser

150

Ile
165
Leu

Asp

val
180
Met Ser

ser Tyr

Lys Ser

Asn
Asn
Ser
Thr

Phe

val Lys

Ser Trp

Thr Leu
200
cys Glu
215

Asn Arg

230

usculus

ctgtctacat
tacatgcact
tccaacctgg
tctctcacaa
agtagtgacc
gcaccaacty
gtcgtgtgcet
ggcagtgaac
acctacagca
tatacctgtg
aatgagtgtt

Phe
10
Leu

Ser Leu

val Ser

val Thr Met

Tyr GIn Gin

Ser Ash Leu
75
Thr Ser
90 :

Thr

Gly

Ala
105
Ala

Tyr

Gly Thr

ser ITe Phe

val val Cys

155

Trp Lys Ile

170
Asp

Thr Gln

185

Thr Leu Thr

Ala Thr His

Asn Glu

235

205

ctccagggga
ggtaccagca
cttctggagt
tcaccagagt
cactcacgtt
tatccatctt
tcttgaacaa
gacaaaatgg
tgagcagcac
aggccactca
ag

Leu ITe ser
Pro
30

Arg

Gln Ser

Thr Cys

45
Lys Pro Gly
60
Ala

Ser Gly

Tyr Ser Leu
Gln
110

Glu

Tyr Cys

Leu
125
Pro

Lys

Pro Ser

140

Phe Leu Asn

Asp Gly ser

Asp Ser Lys
190
Asp Glu
205

Thr

Lys

Lys ser

220

gaaggtcaca
gaagccagga
ccetgttcge
ggaggctgaa
cggtgctggg
cccaccatec
cttectaccece
cgtcctgaac
cctecacgttg
caagacatca

Ala
15
Ala

ser
Ile

Ala ser

Ser Ser

val Pro

Thr Ile
95
Gln Trp

Leu Lys

ser Glu

Phe
160
Arg

Asn
Glu
175

Asp Ser

Tyr Glu

Thr ser

60

120
180
240
300
360
420
480
540
600
642

atggattttc aagtgcagat tttcagcttc ctgctaatca gtgettcagt cattatgtcc 60
aggggacaaa ttgttctctc ccagtctcca gcaatcctgt
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ctacatctcc aggggagaag 120



gtcacaatga
ccaggatcct
gttcgcttca
gctgaagatg
gctgggacca
ccatccagty .
taccccaaag
ctgaacagtt
acgttgacca
acatcaactt

<210> 121
<211> 445
<212> PRT
<213>

121
Gln

<400>

Glu val
1

Ser val Lys

His
35
Leu

Phe Ile

Gly Arg
50
GIn Asp
65

Leu

Lys

Gln Leu

Glu ‘Arg Glu
Thr
115

Pro

GIn Gly

val Tyr
130
Thr Leu
145

Thr Asn

Trp

val Leu Gln
Thr
195

Ser

ser Ser

ser
210
Lys

Ala

Cys Pro

225
phe

Pro Pro

val Thr Cys

Phe Ser Trp

275

Pro Arg Glu
290

Pro Ile

305

val

Asn Ser

Thr Lys Gly
Gin
355

Phe

Lys Glu
Phe
370
Ala

Asp
Pro Glu
385

Ser Phe

Tyr

cttgcagggc
ccceccaaacce
gtggcagtgg
ctgccactta
agctggagct
agcagttaac
acatcaatgt
ggactgatca
aggacgagta
cacccattgt

cagctcaagt
ctggatttat
gtctgggacc
ttactgccag
gaaacgggct
atctggaggt
caagtggaag
ggacagcaaa
tgaacgacat
caagagcttc

gtatattaca
gccacatcca
tcttactctc
cagtggagta
gatgctgcac
gcctcagtcg
attgatggca
gacagcacct
aacagctata
aacaggaatg

tgcactggta
acctggcttc
tcacaatcac
gtgacccact
caactgtatc
tgtgcttctt
gtgaacgaca
acagcatgag
cctgtgaggce
agtgttag

ccagcagaag
tggagtccct
cagagtggag
cacgttcggt
catcttecca
gaacaacttc
aaatggcgtc
cagcaccctc
cactcacaag

Gly

Met .

val
Leu
20

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

Ile

Mus musculus

Gin
5

Ser
val
Pro
Ile
ser
85

Tyr
val
Ala
l.eu
Gly
165
Asp
Pro
Lys
Ile
Pro
245
val
val
GlIn
Gln
Ala
325
Pro
ala
Glu
Tyr

TYyr
405

Gin
Cys
Lys
Glu
Met
70

Leu
Asp
Thr
Pro
val
150
Ser
Leu
ser
val
Cys
230
Lys
val
AsSp
Phe
Asp
310
Phe
Lys
Lys
AsSp
Lys

350
ser

Ser
Thr
Gin
Asp
55

Thr
Thr
Gly
val
Gly
135
Lys
Leu
Tyr
Glu
AsSp
215
Thr
Asp
Asp
ASD
Ash
295
Trp
Pro
Ala
Asp
Ile
375

Asn

Lys

Gly
Ala
Arg
Gly
Ala
Ser
Thr
ser
120
ser
Gly
Ser
Thr
Thr
200
Lys
val
val
Ile
val
280
Ser
Leu
Ala
Pro
Lys
360
Thr
Thr

Leu

Pro
ser
25

Pro
Glu
Asp
Glu
Tyr
105
Ala
Ala
Tyr
ser
Leu
185
val
Lys
Pro
Leu
Ser
265
Glu
Thr
Asn
Pro
Gln
345
val
val
Glin

ASnN

Glu
10
Gly

L.eu
Phe

Glu Gln

ser ASp

Thr Ser
75
Asp Thr
90
Thr Phe

Ala Lys

Ala Gln

Phe Pro
155
Gly val
170
Ser Ser

Thr Cys

ITe val

val
235
Ile

Glu

Thr
250
Lys Asp

val His

Phe Arg

Gly Lys
315
Ile Glu
330
val Tyr

Ser Leu

Glu Trp
Ile
395
Gln

Pro

val
410
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val
Asn
Gly
Tyr
60

Ser
Ala
phe
Thr
Thr
140
Glu
His
ser
Asn
Pro
220
Ser
Thr
Asp
Thr
Ser
300
Glu
Lys
Thr
Thr
Gln
380
Met

Lys

LYys
Ile
Leu
45

Ala
Asn
I1e
Pro
Thr
125
Asn
Pro
Thr
val
val
205
Arg
Ser
Leu
Pro
Ala
285
val
Phe
Thr
Ile
Cys
365
Trp
ASDp

Ser

Pro
Lys
Glu
Pro
Thr
Tyr
Tyr
110
Pro
Ser
val
Phe
Thr
190
Ala
Asp
val
Thr
Glu
270
GlIn
ser
Lys
Ile
Pro
350
Met
Asn
Thr

Asn

Gly
15

Asp
Trp
Lys
Ala
Tyr
95

Trp
Pro
Met
Thr
Pro
175
val
His
Cys
Phe
Pro
255
val
Thr
Glu
Cys
Ser
335
Pro
Ile
Gly
Asp

Trp
415

Ala
Tyr
Ile
Phe
Tyr
80

Cys
Gly
Ser
val
val
160
Ala
Pro
Pro
Gly
Ile
240
Lys
Gln
Gln
Leu
Arg
320
Lys
Pro
Thr
GIn
Gly

400
Glu

180
240
300
360
420
480
540
600
660
708




Ala Gly Asn Thr Phe Thr Cys Ser val Leu His

420

425

His His Thr Glu Lys Ser Leu Ser His Ser Pro

435

<210> 122
<211> 1338
<212> DNA .
<213> Mus m

<400> 122

gaggttcagg
tcctgcacag
cctgaacagg
gccccgaagt
cttcagctca
tacgatggta
gcagccaaaa
aactccatgg
acctggaact
gacctctaca
gtcacctgca
agggattgtg
ttceccceccaa
gtggtagaca
gaggtgcaca
gtcagtgaac
gtcaacagtg
ccgaaggetce
gtcagtctga
tggaatgggc
tcttacttca
ttcacctgct
cactctcctg

<210> 123
<211> 464
<212> PRT
<213> Mus m

<400> 123

usculus

tgcagcagtc
cttctggett
gcctggagtg
tccaggacaa
gaagcctgac
cctacacctt
cgacaccccc
tgaccctggg
ctggatccct
ctctgagcag
acgttgcececa
gttgtaagcce
agcccaagga
tcagcaagga
cagctcagac
ttcccatcat
cagctttece
cacaggtgta
cctgeatgat
agccagcegga
tctacageaa
ctgtgttaca
gtaaatga

usculus

440

tgggccagaa
caacattaaa
gattggaagg
ggccattatg
atctgaggac
ttttccttac
atctgtctat
atgcetggtc
gtccageggt
ctcagtgact
ccecggeeage
ttgcatatgt
tgtgctcacc
tgatccegag
gcaacccegy
gcaccaggac
tgceeceatc
caccattcca
aacagacttc
gaactacaag
gctcaatgtg
tgagggcctg

cttgtgaagc
gactacttta
cttgatcctyg
acagcagaca
actgccatct
tggggccaag
ccactggecc
aagggctatt
gtgcacacct
gtccectcea
agcaccaagg
acagtcccag
attactctga
gtccagttca
gaggagcagt
tggctcaatg
gagaaaacca
cctcccaagg
ttcectgaag
aacactcagc
cagaagagca
cacaaccacc

Glu Gly Leu
430

Gly Lys
445

caggggccte
tacactgggt
aggatggtga
catcatccaa
attattgtga
ggactctggt
ctggatctgce
tccetgagec
tcccagetgt
gcacctggece
tggacaagaa
aagtatcatc
ctcctaaggt
gctggtttgt
tcaacagcac
gcaaggagtt
tctccaaaac
agcagatggc
acattactgt
ccatcatgga
actgggaggc
atactgagaa

Met
1
val
Pro
Lys
Glu
65
Pro
Thr
Tyr
Tyr
Pro
145
Ser
val
Phe

Thr

Lys
Asn
Gly
Asp
50

Trp
Lys
Ala
Tyr
Trp
130
Pro
Met
Thr

Pro

val

Cys
ser
Ala
35

Tyr
Iie
Phe
Tyr
Cys
115
Gly
Ser
val
val
Ala

195
Pro

ser
Glu
20

Ser
Phe
Gly
Gln
Leu
100
Glu
Gln
val
Thr
Thr
180
val

Ser

Trp
5
val
val
Ile
Arg
Asp
85
G1ln
Arg
Gly
Tyr
Leu
165
Trp
L.eu

Ser

val
GIn
Lys
His
Leu
70

Lys
Leu
Glu
Thr
Pro
150
Gly
Asn

Gln

Thr

Ile
val
Leu
Trp
55

Asp
Ala
Arg
Asp
Leu
135
Leu
Cys
Ser
Ser

Trp

phe
Gin
Ser
val
Pro
Ile
Ser
Tyr
120
val
Ala
Leu
Gly
Asp

200
Pro

Phe
Glin
25

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

Ser

Gln

Leu Met
10
Ser Gly

Thr Ala

Arg
Gly

75
Ala

Asp

Thr
90

Thr ser

Gly Thr
val ser
Ser
155
Gly

Gly

Lys
170

ey Ser

Tyr Thr

Glu Thr
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Ala
Pro
Ser
Pro
60

Gclu
Asp
Glu
Tyr
Ala
140
Ala
Tyr
Ser
Leu

val

val
Glu
Gly
45

Glu
Ser
Thr
Asp
Thr
125
Ala
Ala
Phe
Gly
Ser

205
Thr

val
Leu
30

Phe
GTn
Asp
Ser
Thr
110
Phe
Lys
Gln
Pro
val
190
Ser

Cys

His Asn

agtcaagttg
gaagcagagg
aagtgattat
cacagcctat
gagagaggac
cactgtctct
tgcceaaact
agtgacagtg
cctgcagtet
cagcgagacc
aattgtgccc
tgtcttcatc
cacgtgtgtt
agatgatgtg
tttccgetca
caaatgcagg
caaaggcaga
caaggataaa
ggagtggcag
cacagatggc
aggaaatact
gagcctctece

Thr Gly
15
val Lys

Asn Ile

Gly Leu
Ala
80
Asnh

Tyr

ser
95
Ala 1le

Phe Pro

Thr Thr

Thr Asn
160
Glu Pro
175
His Thr

Ser val

Asn val

60

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

1080
1140
1200
1260
1320
1338



210
Ala His
225
Asp Cys

val phe

Thr Pro

val
290
Thr

Glu

GIn
305
Ser Glu

Lys Cys

Ile Ser
Pro
370
Ile

Pro

Met
385
Asn Gly

Thr Asp

Asn Trp

Leu His

Pro
Gly
Ile
Lys
275
Gln
Gin
Leu
Arg
Lys
355
Pro
Thr
Glin
Gly
Glu

435
Asn

Ala
Cys
Phe
260
val
Phe
Pro
Pro
val
340
Thr
Lys
ASp
Pro
Ser
420
Ala

His

Ser
Lys
245
Pro
Thr
Ser

Arg

Ile

325
Asn

Lys
GTu
Phe
Ala
405
Tyr
Gly

His

Ser
230
Pro
Pro
Cys
Trp
Glu
310
Met
Ser
Gly
Gln
Phe
390
Glu
Phe
Ash

Thr

215
Thr

Cys
Lys
Va1
Phe
295
Glu
His
Ala
Arg
Met
375
Pro
Asn
Ile
Thr

Glu

Lys
ITe
Pro
val
280
val
Glin
GIn
Ala
Pro
360
Ala
Glu
Tyr
Tyr
Phe

440
Lys

val
Cys
Lys
265
val
Asp
Phe
Asp
Phe
345
Lys
Lys
Asp
Lys
Ser
425
Thr

ser

Asp
Thr
250
Asp
Asp
Asp
Asn
Trp
330
Pro
Ala
Asp
Ife
Asn
410
Lys
Cys

Leu

Lys
235
val
val
Ile
val
Ser
315
Leu
Ala
Pro
Lys
Thr
395
Thr
Leu
Ser

Ser

220
Lys

Pro
Leu
Ser
Glu
300
Thr
Asn
Pro
Gln
val
380
val
Gln
Asnh

val

His

Ile
Glu
Thr
Lys
285
val
Phe
Gly
Ile
val
365
Ser
Glu
Pro
val
Leu

445
ser

val
val
Ie

270
Asp

Arg
Lys
Glu
350
TYyr
Leu
Trp
Ile
Gln
430
His

Pro

450

<210> 124
<211> 1395
<212> DNA

<213> Mus musculus

<400> 124
atgaaatgca
gttcaggtgc
tgcacagctt
gaacaggygcc
ccgaagttcc
cagctcagaa
gatggtacct
gccaaaacga
tccatggtga
tggaactctg
ctctacactc
acctgcaacyg
gattgtggtt
ccceccaaagc
gtagacatca
gtgcacacag
agtgaacttc
aacagtgcag
aaggctccac
agtctgacct
aatgggcagc
tacttcatct
acctgctctyg
tctcctggta

<210> 125
<211> 215
<212> PRT
<213>

gctgggtcat
agcagtctgy
ctggcttcaa
tggagtggat
aggacaaggc
gcctgacatc
acacctttrtt
cacccccatce
ccctgggatg
gatccctgte
tgagcagctc
ttgcccacce
gtaagccttg
ccaaggatgt
gcaaggatga
ctcagacgca
ccatcatgca
ctttecectge
aggtgtacac
gcatgataac
cagcggagaa
acagcaagct
tgttacatga
aatga

Mus musculus

455

cttettectg
gccagaactt
cattaaagac
tggaaggctt
cattatgaca
tgaggacact

“tccttactgg

tgtctatcca
cctggtcaag
cagcggtgtg
agtgactgtc
ggccagcagce
catatgtaca
gctcaccatt
tcccgaggtc
acccegggag
ccaggactagg
cceccatcgag
cattccacct
agacttcttc
ctacaagaac
caatgtgcag
gggcctgcac

atggcagtgg
gtgaagccag
tactttatac
gatcctgagg
gcagacacat
gccatctatt
ggccaaggga
ctggecectg
ggctatttcc
cacaccttcc
ccctecagea
accaaggtgg

gtcccagaag

actctgactc
cagttcagct
gagcagttca
ctcaatggea
aaaaccatct
cccaaggage
cctgaagaca
actcagccca
aagagcaact
aaccaccata
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460

ttacaggggt
gggcctcagt
actgggtgaa
atggtgaaag
catccaacac
attgtgagag
ctctggtcac
gatctgetgce
ctgagccagt
cagctgtect
cctggeccag
acaagaaaat
tatcatctgt
ctaaggtcac
ggtttgtaga
acagcacttt
aggagttcaa
ccaaaaccaa
agatggccaa
ttactgtgga
tcatggacac
gggaggcagg
ctgagaagag

Pro. Arg
240
Ser Ser
255
Thr Leu

Asp Pro

Thr Ala
val
320
Phe

Ser

Glu
335
Lys Thr

Thr Ile

Thr Cys

GIn Trp
400
Met Asp
415
Lys Ser

Glu Gly

Gly Lys

caattcagag
caagttgtcc
gcagaggcct
tgattatgece
agcctatctt
agaggactac
tgtctctgea
ccaaactaac
gacagtgacc
gcagtctgac
cgagaccgtc
tgtgcccagg
cttcatcttc
gtgtgttgtg
tgatgtggag
ccgctecagtce
atgcagggtc
aggcagaccg
ggataaagtc
gtggcagtgg
agatggctct
aaatactttc
cctctecccac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1320
1380
1395



<400> 125
Glu Ile val
1
Glu Lys val
His
35
Gly

His Leu
Ite Tyr
50
Gly ser Gly
65
Ala

Glu Asp

Leu Thr Phe
Thr
115

Ala

Ala Pro

Gly
130
Asn

Gly

Ile val

145
Leu

Asn Ser

ser Sser Thr

Tyr Thr Cys
195

Phe Asn

210

Ser

<210> 126
<211> 648
<212> DNA
<213>

<400> 126
gaaattgtgc
atcacctgca
tcagacacct
gttcgcttca
gctgaggaty
gctgggacca
ccatccagtg
taccccaaag
ctgaacagtt
acgttgacca
acatcaactt

<210> 127
<211> 237
<212> PRT
<213>

<400> 127

Ley
Thr
20

Trp
fhr
Ser
Ala
Gly
100
val
Ser
Lys
Trp
Leu
180
Glu

Arg

Thr
Ile
Phe
ser

Gly

AWa

85
Ala

Ser
val
Trp
Thr
165
Thr
Ala

Asn

Mus muscuius

Mus musculus

Met Asp Phe His val
1 5

val Ile Leu
Ala
35

ITe

Met Ala

Thr
50
Ser

Ser

Thr Pro

65

val pro val

Thr 1le ser

ser
20

Ser
Ser
Lys
Arg

ser
100

ser
Pro
Ser
Pro
Phe

85
Met

Gl
Th
Gl
As
Th
Th
Gl
11

val

Lys

15
As

Leu

Th
G1

tcacccagtc
gtgtcagttc
cccccaaace
gtggcagtgg
ctgccactta
agctggaget
agcagttaac
acatcaatgt
ggactgatca
aggacgagta
cacccattgt

Gl
G1
G1
As

Tr
70

Ser

G1

n Ser Pro

r Cys Ser

n Gin Lys

Leu Ala
55
ser

n

r Tyr

r Tyr Tyr

y Thr Lys

e Phe Pro
120
Cys Phe
135
Ile Asp
0

p GIn

ASD

Thr Lys

r His Lys
200
u Cys

215

tccagcactce
gactataagt
ctggatttat
atctgggacc
ttactgtcaa
gagacgggct
atctggaggt
caagtggaag
ggacagcaaa
tgaacgacat
caagagcttc

n-ITe Phe

Glu 1Te

y

y Glu

Lys
40
His Leu
55
Ile

n

p Tyr

Gly ser

u Ala Glu

Ala

val

Asp
Thr

Leu Met

10
Ser. ser
25

Ser Asp Thr

ser Gly val

Ser Leu Thr

Gln Gln
a0

Glu

Cys
Leu Leu
105
Pro

Ser Ser

Leu Asn Asn
Glu
155

Asp

Gly ser

Ser Lys
170
Glu Tyr
185

Ser Thr

atggctgecat
tccaaccact
ggcacatcca
tcttattctc
cagtggagta
gatgctgeac
gcctcagtceg
attgatggca
gacagcacct
aacagctata
aacaggaatg

Phe
10
Leu

Ser Met

val Thr

val Thr Ile

His Trp Phe

Thr ser
75
Gly

Gly

Ser
90
Ala Ala

Gly

Asp
105

page 38

Ala Ala ser
Ser
30

Lys

Thr 1le

ser Pro

pPro val
60
Ile

Arg
Ser

Trp Ser Ser
Ala
110

Leu

Arg Arg

Gln
125
Tyr

Glu
Phe Pro
140
Arg

GIn Asn

Ser Thr Tyr
His
190
Ile

Glu Arg

Pro
205

Ser

ctccggggga
tgcactggtt
acctggcttc
tcacaatcag
gttacccact
caactgtatc
tgtgcttett
gtgaacgaca
acagcatgag
cctgtgaggce
agtgttag

Leu Ser

Pro
30
Ser

Gin
Thr
Gin

60
Asn

Lys
Ala
Thr Tyr

Thr Tyr

110

Ser

Pro
15
Ser

Gly
Asn
Pro Trp
Phe Ser
Glu

80
Pro

Met

Tyr
95
Asp Ala

Thr ser

Lys Asp
val
160
Met

Gly

Ser
175
Asn Ser

val Lys

gaaggtcacc
ccagcagaag
tggagtcect
cagcatggad
cacgttcgge
catcttccca
gaacaacttc
aaatggcgtc
cagcaccctc
cactcacaag

val Thr
15
Ala Leu

val ser

ser Asp
Gly
80
Leu

Ser

ser
95

Cys GlIn

60

120
180
240
300
360
420
480
540
600
648



Glin

Leu

Ser.

145
Asn

Glu
Asp
Tyr

Thr
225

Trp
Arg
130
Glu
Phe
Arg
ser
Glu

210
Ser

Ser
115
Arg
Gln
Tyr
Gln
Thr
195
Arg

Pro

Ser
Ala
Leu
Pro
Asn
180
Tyr
His

Ile

Tyr Pro Leu

Asp
Thr
Lys
165
Gly
Ser
Asn

val

Ala
Ser
150
Asp
val
Met
ser

Lys
230

Ala
135
Gly
Ile
Leu
Ser
Tyr

215
Ser

Thr
120
Pro

Gly

Asn

Asn
Ser
200
Thr

Phe

Phe
Thr
Ala
val
Ser
185
Thr
cys

Asn

Gly
val
ser
Lys
170
Trp
Leu
Glu

Arg

Ala
Ser
val
155
Trp
Thr
Thr
Ala

Asn
235

Gly
Ile
140
val
Lys
ASp
Leu
Thr

220
Glu

Thr
125
Phe
Ccys
Ile
Gln
Thr
205
His

Cys

Lys
Pro
Phe
Asp
Asp
190
Lys

Lys

<210> 128
<211> 714
<212> DNA
<213> Mus m

<400> 128

atggattttc
agtggagaaa
gtcaccatca
cagaagtcag
gtccctgttc
atggaggctg
ttcggegety
ttecccaccat
aacttctacc
ggcgtcctga
accctcacgt
cacaagacat

<210> 129
<211> 449
<212> PRT
<213> Mus m

<400> 129

usculus

atgtgcagat
ttgtgctcac
cctgcagtgt
acacctccce
gcttcagtgg
aggatgctgc
ggaccaagct
ccagtgagca
ccaaagacat
acagttggac
tgaccaagga
caacttcacc

usculus

tttcagcttc
ccagtctcca
cagttcaact
caaaccctgg
cagtggatct
cacttattac
ggagctgaga
gttaacatct
caatgtcaag
tgatcaggac
cgagtatgaa
cattgtcaag

atgctaatca
gcactcatgg
ataagttcca
atttatggca
gggacctctt
tgtcaacagt
cgggctgatg
ggaggtgcct
tggaagattg
agcaaagaca
cgacataaca
agcttcaaca

gtgtcacagt
ctgcatctcce
accacttgca
catccaacct
attctctcac
ggagtagtta
ctgcaccaac
cagtcgtytg
atggcagtga
gcacctacag
gctatacctg

ggaatgagtg

1
Leu

Tyr
Gly
Gln
65

Leu
Ser
Asp
Thr
Asn
145
Pro
Thr

val

val
Leu

Arg
50

Asp

Gln
Arg
val
Pro
130
Ser
val
Phe
Thr

Lys
His
35

Ile
Lys
Ley
Glu
Trp
115
Pro
Met
Thr
Pro

val
195

Ley
20

Trp
ASp
Ala
Ser
Ala
100
Gly
ser
val
val
Ala

180
Pro

¢lu val GIn Leu Gln
5

ser
Met
Pro
Thr
Gly
85

Asp
Ala
val
Thr
Thr
165
val

Ser

Gin
Ccys
Arg
Glu
Leu
70

Leu
Tyr
Gly
TYr
Leu
150
Trp
Leu

Ser

Ser Gly Ala

Thr
GlIn
Asn
55

Thr
Thr
Phe
Thr
Pro
135
Gly
Asn

Gln

Thr

Ala
Arg
Gly
Thr
Ser
His
Thr
120
Leu
Cys
Ser

Ser

Trp
200

Ser
25

Pro
Asp
ASD
Glu

Asp

105.

Ile
Ala
Leu
Gly
ASD

185
Pro

Glu
10

Asp
Glu
Thr
Thr
Thr
80

Gly
Thr
Pro
val
Ser
170
Leuy

Ser
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Leu
Phe
Gin
Leu
Ser
75

Thr
Thr
val
Gly
Lys
155
Leu
Tyr
Glu

val
AsSn
Gly
Tyr
60

ser
Ala
ser
Ser
Ser
140
Gly
Ser
Thr

Thr

Arg
Ile
Leu
45

ASp
Asnh
val
Tyr
Ser
125
Ala
Tyr
ser
Leu

val
205

Pro
Lys
30

Asp
Pro
Thr
Tyr
Trp
110
Ala
Ala
Phe
Gly
Ser

190
Thr

Leu Glu

Pro Ser

Asn
160
ser

Leu

Gly
175
ser Lys

Asp Glu

Thr Sser

cattttgtcec
gggggagaag
ctggttccag
ggcttctgga
aatcagcagce
cccactcacg
tgtatccatc
cttcttgaac
acgacaaaat
catgagcagc
tgaggccact
ttag

Gly Ala
15
Asp Phe

Trp Ile

Lys Phe

Ala Tyr
80
Tyr Cys
95
Tyr Phe

Lys Thr

GIn Thr

Glu
160
His

Pro

val
175
Sser Ser

Cys Asn

60

120
180
240
300
360
420
480
540
600
660
714




Ala His
210
Asp

val

Arg
225
ser

Cys

val phe

Leu Thr Pro
val
275

Thr

Pro Glu

GIn
290
ser

Ala
val Glu
305
Phe

Lys Cys

Thr 1le Sser
Pro
355

Ile

Ile Pro

Met
370
Asn

Cys
Trp Gly
385
Asp

Thr Asp

ser Asn Trp
His
435

Gly Leu

Lys

130
1350
DNA

<210>
<211>
<212>
<213> Mus m

<400> 130
gaggttcagc
tcctgcacag
cctgaacagg
gacccgaagt
ctgcagctca
gattatttec
atcaccgtct
gctgeccaaa
ccagtgacag
gtcctgeagt
cccagcgaga
aaaattgtgc
tctgtcttca
gtcacgtgtg
gtagatgatg
actttccgct
ttcaaatgca
accaaaggca
gccaaggata
gtggagtggc
gacacagatg
gcaggaaata
aagagcctct

<210> 131
<211> 468
<212> PRT
<213> Mus m

Pro Ala

Gly

Ser

Cys Ly

Ser
215
s Pro

230

rPhe
245
val

Ile

Lys
260
GIn phe

Gln Pro

Leu Pro

Pro
Thr
ser
Arg
Ile

Pro
Cys
Trp
Glu

295
Met

310

val
325
Thr

Arg

Lys
340
Pro Lys

Thr Asp

Gln Pro

Asn

Lys

ser

Gly

Thr
Cys
Lys
val
Phe
280
Glu
His
Ala

Arg

Lys
Ile
Pro
val
265
val
Gln
Gln
Ala

Pro
345

val
Cys
Lys
250
val
Asp
Phe
Asp
Phe

330
LysS

Asp
Thr
235
Asp
Asp
ASD
Asnh
Trp
315
Pro

Ala

Lys
220
val
val
Ile
val
Ser
300
Leu
Ala

Pro

Lys
Pro
Leu
Ser
Glu
285
Thr
Asn

Pro

Gln

Ile
Glu
Thr
Lys
e
Phe
Gly
Ile

val
350

val
val
Ile
255
Asp
His
Arg
Lys
Glu

335
Tyr

Pro
Ser
240
Thr
ASp
Thr
Ser
Glu
320
Lys

Thr

Glu
Phe

Ala

Met
360
Pro

Glin

Phe
375

Glu Asn

390

ser
405
Ala

Gly

Glu
420

Asn His

usculus

tgcagcagtc
cttctgactt
gcctggacty
tccaggacaa
gcggectgac
acgatggtac
cctcagccaa
ctaactccat
tgacctggaa
ctgacctcta
ccgtcacctg
ccagggatty
tctteccecce
ttgtggtaga
tggaggtgca
cagtcagtga
gggtcaacag
gaccgaaggce
aagtcagtct
agtggaatgg
gctcttactt
ctttcacctg
cccactctec

usculus

Tyr
Gly

His

phe Ile

Asn Thr

Ala
Glu
Tyr
Tyr
Phe

Lys Asp

Asp Ile

AST
395
Lys

Lys

Ser
410

Thr Cys

425

Glu
440

Thr

tggggctgaa
caacattaaa
gattggaagg
ggccactctt
atctgagacc
ctectactgy
aacgacaccc
ggtgaccctg
ctctggatcec
cactctgagc
caacgttgcece
tggttgtaag
aaagcccaag
catcagcaag
cacagctcag
acttcccatc
tgcagctttc
tccacaggty
gacctgcatg
gcagccageg
catctacagc
ctctgtgtta
tggtaaatga

Lys

Ser Leu

cttgtgagyc
gacttctatc
attgatcctg
acaacagaca
actgccgtct
tacttcgatg
ccatctgtct
ggatgcctgg
ctgtccagced
agctcagtga
cacccggcecea
ccttgcatat
gatgtgctca
gatgatccceg
acgcaacccce
atgcaccagg
cctgccccca
tacaccattc
ataacagact
gagaactaca
aagctcaaty
catgagggcc

Page 40

val Ser
365

val

Lys
Thr Glu
380
Thr

Gln Pro

Leu Asn val

val Leu
430

ser

Ser

His
445

Ser

caggggccett
tacactggat
agaatggtga
catcctccaa
attactgttc
tctggggegce
atccactggce
tcaagggcta
gtgtgcacac
ctgtccecte
gcagcaccaa
gtacagtccce
ccattactct
aggtccagtt
gggaggagca
actggctcaa
tcgagaaaac
cacctcccaa
tcttecectga
agaacactca
tgcagaagag
tgcacaacca

Leu Thr

Trp Gln

I7e Met
400
Gln Lys
415
His Glu

Pro Gly

agtcaagttg
gaggcagcgg
tactttatat
cacagcctac
tagagaggcg
agggaccaca
ccctggatct
tttccctgag
cttccecaget
cagcacctgg
ggtggacaag
agaagtatca
gactcctaag
cagctggttt
gttcaacagc
tggcaaggag
catctccaaa
ggagcagatg
agacattact
gcccatcatg
caactgggag
ccatactgag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1350



<400> 131

Met
1

val
Pro
Lys
AsSp
65
Pro
Thr
Tyr
Trp
Ala
145
Ala
phe
Gly
ser
Thr
225
Ile
Glu
Thr
Lys
val
305
Phe
Gly
Ile
val
Ser
385
Glu
Pro
val
Leu

ser
465

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

Lys
Asn
Gly
Asp
50

Trp
Lys
Ala
Tyr
Tyr
130
Lys
Gln
Pro
val
ser
210
Cys
val
val
Ile
AsSD
290
His
Arg
Lys
Glu
TYr
370
Leu
Trp
ITe
Gin
His
450
Pro

Cys
Ser
Ala
35

Phe
Ile
Phe
Tyr
Cys
115
phe
Thr
Thr
Glu
His
195
Ser
Asn
Pro
Ser
Thr
275
Asp
Thr
Ser
Glu
Lys
355
Thr
Thr
Gin
Met
Lys
435
Glu

Gly

132
1407
DNA
Mus musculus

<400> 132

Ser
Glu
20

Leu
Tyr
Gly
GIn
Leu
100
Ser
Asp
Thr
Asn
Pro
180
Thr
val
val
Arg
ser
260
lLeu
Pro
Ala
val
Phe
340
Thr
Ile
Cys
Trp
Asp
420
Ser
Gly

Lys

Trp
5
val
val

Leu

Arg

Asp
85

Gln
Arg
val
Pro
ser
165
val
Phe
Thr
Ala
Asp
245
val
Thr
Glu
Gln
Ser
325
Lys
Ile
Pro
Met
Asn
405
Thr
Asn

Leu

val
Gln
Lys
His
Ile
70

Lys
Leu
Glu
Trp
Pro
150
Met
Thr
Pro
val
His
230
Cys
Phe
Pro
val
Thr
310
Glu
Cys
sSer
Pro
Ile
390
Gly
Asp

Trp

Ile
Leu
L.eu
Trp
55

Asp
Ala
Ser
Ala
Gly
135
ser
val
val
Ala
Pro
215
Pro
Gly
Ile
Lys
Gln
295
GIn
Leu
Arg
Lys
Pro
375
Thr
Glin
Gly
Glu

Asn
455

Phe
Gin
Ser
40

Met
Pro
Thr
Gly
Asp
120
Ala
val
Thr
Thr
val
200
Ser
Ala
Cys
Phe
val
280
Phe
Pro
Pro
val
Thr
360
Lys
Asp
Pro
Ser
Ala

440
His

Phe
Gin
25

Cys

Arg

‘Glu

l.eu
Leu
105
Tyr
Gly
Tyr
Leu
Trp
185
Leu
Ser
Ser
Lys
Pro
265
Thr
Ser
Arg
Ile
Asn
345
Lys
Glu
Phe
Ala
Tyr
425
Gly

His

Leu
10

Ser
Thr
Gln
Asn
Thr
90

Thr
Phe
Thr
Pro

Gly
170

Asn.

GIn
Thr
Ser
Pro
250
Pro
Cys
Trp
Glu
Met
330
Ser
Gly
GIn
Phe

Glu

410

Phe
Ash

Thr
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Met
Gly
Ala
Arg
Gly
Thr
Ser
His
Thr
Leu
155
Cys
Ser
Ser
Trp
Thr
235
Cys
Lys
val
Phe
Glu
315
His
Ala
Arg
Met
Pro
395
AsSn
Ile
Thr

Glu

Ala
Ala
ser
Pro
60

ASp
Asp
Glu
Asp
Ile
140
Ala
Leu
Gly
Asp
Pro
220
Lys
Ile
Pro
val
val
300
Gln
Gln
Ala
Pro
Ala
380
Glu
Tyr
Tyr
Phe

Lys
450

val
Glu
Asp
45

Glu
Thr
Thr
Thr
Gly
125
Thr
Pro
val
Ser
Leu
205
Ser
val
Cys
Lys
val
285
Asp
Phe
Asp
Phe
Lys
365
Lys
ASp
Lys
Ser
Thr

445
Ser

val
Leu
30

Phe
Glin
Leu
Ser
Thr
110
Thr
val
Gly
Lys
Leu
190
Tyr
Glu
Asp
Thr
Asp
270
ASp
ASp
Ash
Trp
Pro
350
Ala
ASp
Ile
ASn
Lys
430
Cys

Leu

Thr
val
Asn
Gly
Tyr
Ser
95

Ala
Ser
Ser
Ser
Gly
175
Ser
Thr
Thr
Lys
val
255
val
Ile
val
Ser
Leu
335
Ala
Pro
Lys
Thr
Thr
415
Leu
Ser

Ser

Gly
Arg
Ile

Leu

‘ASp

80
Asn

val
Tyr
Ser
Ala
160
Tyr
Ser
Leu
val
Lys
240
Pro
Leu
Ser
Glu
Thr
320
Asn
Pro
GIn
val
val
400
Glin
Asn
val

His



atgaaatgca
gttcagctge
tgcacagctt
gaacagggcc
ccgaagttcec
cagctcageg
tatttccacg
accgtctect
gcccaaacta
gtgacagtga
ctgcagtctg
agcgagaccyg
attgtgccca
gtcttcatct
acgtgtgtty
gatgatgtgg
ttccgetcag
aaatgcaggg
aaaggcagac
aaggataaag
gagtggcagt
acagatggct
ggaaatactt
agcctctecc

133
214
PRT

<210>
<211>
<212>
<213> Mus m

<400> 133
Asp Ile Gln
1

Asp Arg val

Leu Asn Trp

35

Phe Tyr Thr

50
Gly

ser ser

65
Glu

Asp Phe

Thr pPhe Gly
val
115

Ser

pro Thr
Ala
130
val

Gly

Asn
145
Asn

Lys

ser Trp

Ser Thr Leu
Glu
195

Arg

Thr Cys

Phe Asn
210

134
645
DNA
Mus m

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

<400> 134

gctgggtcat
agcagtctgg
ctgacttcaa
tggactggat
aggacaaggc
gcctgacatc
atggtacctc
cagccaaaac
actccatggt
cctyggaactc
acctctacac
tcacctgcaa
gggattgtgg
tceecccaaa
tggtagacat
aggtgcacac
tcagtgaact
tcaacagtgc
cgaaggctcc
tcagtctgac
ggaatgggca
cttacttcat
tcacctgctc
actctcctgg

usculus

Thr
5
Ile

Met

Ser
20
Tyr Glin

ser Arg

Gly Thr
Thr
85

Gly

Ala

Gly
100
ser Ile

val val

Trp Lys

Gin
ser
Gin
Leu
Asp
70

Tyr
Thr
Phe
Cys
Ile

cttettectg
ggctgaactt
cattaaagac
tggaaggatt
cactcttaca
tgagaccact
ctactggtac
gacaccccca
gaccctggga
tggatccctg
tctgagcage
cgttgcccac
ttgtaagect
gcccaaggat
cagcaaggat
agctcagacg
tcccatcaty
agctttcect
acaggtgtac
ctgcatgata
gccageggag
ctacagcaag
tgtgttacat
taaatga

ITe Thr

Cys Arg

Pro
4

Ser

Lys

Leu
55
Tyr Ser

Phe Cys

Lys Leu
Pro
120
Leu

Pro

Phe
135

Asp Gly

150

Thr Asp
165
Thr Leu
180
Ala Thr

Asn Glu

usculus

Gln
Thr

His

Asp Ser

Lys Asp

Thr
200

Lys

Cys

atggcagtygg
gtgaggceag
ttctatctac
gatcctgaga
acagacacat
gccgtctatt
ttcgatgtct
tctgtctatce
tgcctggtca

tccagcagtg

tcagtgactg
ccggecagea
tgcatatgta
gtgctcacca
gatccecgagy
caaccccggg
caccaggact
gcccecateg
accattccac
acagacttct
aactacaaga
ctcaatgtgce

gagggcctgce

Ser Leu
10

Ser

Ser
Ala Gln
25

Asp

Gly Thr

Gly val Pro
Ile
75

Gly

Leu Thr

GIn Gln

Glu Ile
105

ser

Lys

Ser Glu

Asn Asn Phe

ser Glu Arg

155

Lys Asp Ser

170
Tyr

Glu Glu

185
Ser

Thr Ser

ttacaggggt
gggccttagt
actggatgag
atggtgatac
cctccaacac
actgttctag
ggggcgcagg
cactggcccc
agggctattt
tgcacacctt
tceccetecag
gcaccaaggt
cagtcccaga
ttactctgac
tccagttcag
aggagcagtt
ggctcaatgg
agaaaaccat
ctcccaagga
tcecctgaaga
acactcagcc
agaagagcaa
acaaccacca

Ser Ala Sser
Ser
30

Leu

Asp Ile

Phe Lys

45
Arg

Ser Phe

60
Tyr

Asn Leu

Asp Thr Leu
Ala Asp
110
Thr

Arg
Gln Leu
125
Tyr Pro Lys
140
Gln

Asn Gly

Thr Tyr ser
Asn
190

val

Arg His

Ile
205

Pro

caattcagag
caagttgtcc
gcageggect
tttatatgac
agcctacctg
agaggcggat
gaccacaatc
tggatctgct
ccctgageca
cccagetgtc
cacctggeec
ggacaagaaa
agtatcatct
tcctaaggtc
ctggtttgta
caacagcact
caaggagttc
ctccaaaacce
gcagatggcc
cattactgtg
catcatggac
ctgggaggca
tactgagaag

Leu Gly
15
Asn Tyr

Leu ITe

ser Gly

Gln
80
Tyr

Glu
Pro

Ala Ala

Ser Gly

AsSp
val Leu
160
Met Ser
175
Ser Tyr

Lys Ser

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1620
1080
1140
1200
1260
1320
1380
1407

gatatccaga tgacacagat tacatcctcc ctgtctgcct ctctgggaga cagggtctcc 60
atcagttgca gggcaagtca agacattagc aattatttaa actggtatca gcagaaacca 120

Page 42



gatggaactt
aggttcagtg
gaagattttg
gggaccaagc
tccagtgagce
cccaaagaca
aacagttgga
ttgaccaagg
tcaacttcac
<210> 135

<211> 234

<212> PRT

<213> Mus m

*<400> 135
Met Met Ser

1
Gly Thr Arg
Leu

35
Asn

Ala Ser

ser
50
Leu

Ile
Lys Leu
65

Arg

pPhe ser

Asn Leu Glu
Pro
115

Ala

Thr Leu

Ala Asp
130

Thr Ser

Leu
145
Pro

Lys Asp

Asn Gly val
Met
195
ser

Tyr Ser
AsSN
210
val

His

Ile
225

Lys

136
705
DNA
Mus m

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

<400> 136

atgatgtect
gatatccaga
atcagttgca
gatggaactt
aggttcagtg
gaagattttg
gggaccaagc
tccagtgage
cccaaagaca
aacagttgga
ttgaccaagg
tcaacttcac

<210> 137
<211> 447

ttaaactcct
gcagtgggtc
ccacttactt
tggaaataaa
agttaacatc
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

usculus

ser Ala
.5
Cys Asp
20
Gly Asp

Tyr Leu

I1e pPhe
Ser
85

Glu

Gly

Gln
100
Tyr Thr

Ala Pro

Gly Gly

Gln
Ile
Arg
Asnh
Tyr
Gly
Asp
Phe
Thr

Ala

tatcttctac
tggaacagat
ttgccaacag
acgggctgat
tggaggtgcc
gtggaagatt
cagcaaagac
acgacataac
gagcttcaac

Phe Leu

Gln Met

ser
40
Tyr

val
Trp
Thr ser
ser Gly
phe Ala
Gly
120
ser

Gly

val
135

ser val

150

Asn
165
Asn

Ile

Leu
180
ser ser

-Tyr Thr

ser Phe

val
Ser
Thr
Cys

Asn

Lys Trp

Trp Thr
Thr
200
Ala

Leu

Glu
215

Arg Asn

230

usculus

ctgctcagtt
tgacacagat
gggcaagtca
ttaaactcct
gcagtgggtc
ccacttactt
tggaaataaa
agttaacatc
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

ccrttggtctce
tacatcctcce
agacattagc
tatcttctac
tggaacagat

ttgccaacag

acgggctgat
tggaggtgcece
gtggaagatt
cagcaaagac
acgacataac
gagcttcaac

Gly
Thr
25

e
Gln
Arg
Thr
Thr
105
Gly
ITe

val

Asp
185
Leu
Thr

Glu

acatcaagat
tattctctca
ggagatacgce
gctgcaccaa
tcagtcgtgt
gatggcagtg
agcacctaca
agctatacct
aggaatgagt

Leu Leu
10
Gln 1le

Ser Cys

GIn Lys
l.eu
75

Tyr

Leu

Asp
90
Tyr Phe

Thr Lys

Phe Pro

Phe
155
ASp

Cys

Ile
170
Gin Asp

Thr Lys

His Lys

Cys

ctgttgctct
ctgtctgect
aattatttaa
acatcaagat
tattctctca
ggagatacgc
gctgcaccaa
tcagtcgtot
gatggcagtg
agcacctaca
agctatacct
aggaatgagt
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tactctcagg
ccatttacaa
ttccgtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggccac
gttag

Leu Leu

Thr Ser
30
Ala
45
Asp

Ard

Pro
60
Ser

Gly val

Ser Leu

Cys Gln
Glu
125
ser

Leu

Pro
140
Leu Asn

Gly Ser

Ser Lys
Glu
205
Ser

Asp

Thr
220

gttttcaagg
ctctgoggaga
actggtatca
tactctcagg
ccatttacaa
ttccgtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggceac
gttag

Cys
ser
ser

Gly

Thr
Glin
110
Ile
Ser
Asn
Glu
Asp
190
Tyr

Thr

agtcccatca
cctggageaa
tttcggagag
cttcccacca
caacttctac
tggegtecty
caccctcacg
tcacaagaca

Phe Glin
15
Leu Ser

Gln Asp

Thr phe

Ser
80
Tyr

Pro

Ile
95
Gly Asp

Lys Arg

Glu GIn

Phe Tyr
160
Arg GIn
175
Ser Thr

Glu Arg

Ser Pro

taccagatgt
cagggtctcc
gcagaaacca
agtcccatca
cctggagcaa
tttcggaggg
cttcccacca
caacttctac
tggegtectg
caccctcacg
tcacaagaca

180
240
300
360
420
480
540
600
645

60

120
180
240
300
360
420
480
540
600
660
705



<212> PRT
<213> Mus musculus

<400> 137
Glu val GIn Leu Gln Gln Ser Gly Pro Glu Leu Met Lys Pro Gly Ala

1 5 10 15
ser val Lys Met Ser Cys Lys Ala %gr Gly Tyr Thr Phe Tgr Asp Tyr
20 3
Asn Met His Trp val Lys GIn ﬁén Gln Gly Lys Thr Zgu Glu Trp Ile
35
Gly Glu ITe Asn Pro Asn ggr Gcly Gly Ala Gly ggr Asn GIn Lys Phe
50
Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Thr Thr Ala Tyr
65 70 75 80
Met Glu Leu Arg Ser Leu Thr Ser Glu ggp ser Ala val Tyr Tyr Cys
85 a5 _
Ala Arg Leu Gly Tyr Asp Asp Ile Tyr Asp Asp Trp Tyr Phe Asp val
100 105 110
Trp Gly Ala Gly Thr Thr val Thr val ser ser Ala Lys Thr Thr Pro
115 120 125 -
_Pro Ser val Tyr Pro Leu Ala Pro Gly ser Ala Ala GIn Thr Asn Ser
130 135 140
Met val Thr Leu Gly Cys Leu val Lys Gly Tyr phe Pro Glu Pro val
145 150 : 155 160
Thr val Thr- Trp Asn Ser Gly Ser Leu Ser Ser Gly val His Thr pPhe
165 170 175
Pro Ala val Leu Gln Ser Asp Leu Tyr Thr Leu Ser Ser Ser val Thr
180 . 185 190
val Pro Ser Ser Thr Trp Pro Ser Glu Thr val Thr Cys Asn val Ala
195 200 205
His Pro Ala Ser Ser Thr Lys val Asp Lys Lys Ile val Pro Arg Asp
210 215 220
Cys Gly Cys Lys Pro Cys Ile Cys Thr val Pro Glu val Ser ser val
225 230 235 240
phe Tle Phe Pro Pro Lys Pro Lys Asp val Leu Thr ITe Thr Leu Thr
245 250 255
Pro Lys val Thr Cys val val val Asp Ile Ser Lys Asp Asp Pro Glu
260 265 270
‘val GIn Phe Ser Trp Phe val Asp Asp val Glu val His Thr Ala GlIn
275 280 285
Thr GIn Pro Arg Glu Glu Gin Phe Asn Ser Thr Phe Arg Ser val ser
290 295 300
Glu Leu Pro Ile Met His GIn Asp Trp Leu Asn Gly Lys Glu Phe Lys
305 310 315 320
Cys Arg val Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr Ile
325 330 335
ser Lys Thr Lys Gly Arg Pro Lys Ala Pro GIn val Tyr Thr Ile Pro
340 © 345 <.~ 350
Pro Pro Lys Glu GIn Met Ala Lys Asp Lys val ser Leu Thr Cys Met
355 360 365
TIle Thr Asp Phe Phe Pro Glu Asp Ile Thr val Glu Trp Gln Trp Asn
370 375 380
Gly GIn Pro Ala Glu Asn Tyr Lys Asn Thr Gln Pro ITe Met Asp Thr
385 390 385 400
Asp Gly ser Tyr Phe ITe Tyr Ser Lys Leu Asn val Gln Lys ser Asn
405 410 415
Trp Glu Ala Gly Asn Thr Phe Thr Cys ser val Leu His Glu Gly Leu
420 425 430
His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys
435 440 445

<210> 138
<211> 1344
<212> DNA
<213> Mus musculus

<400> 138 :
gaggtccaac tgcaacagtc tggacctgaa ctaatgaagc ctggggettc agtgaagatg 60
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tcctgcaagg
caaggaaaga
aaccagaagt
atggagctcce
tacgatgata
gtctectcag
caaactaact
acagtgacct
cagtctgacc
gagaccgtca
gtgcccaggg
ttcatcttec
tgtgttgtgg
gatgtggagg
cgctcagtca
tgcagggtca
ggcagaccga
gataaagtca
tggcagtgga
gatggctctt
aatactttca
ctcteecact

<210> 139
<211> 466
<212> PRT

cttctggata
ccetagagtg
tcaagggcaa
gcagcctgac
tctacgacga
ccaaaacgac
ccatggtgac
ggaactctgy
tctacactct
cctgecaacgt
attgtggttg
ccccaaagec
tagacatcag
tgcacacagc
gtgaacttcc
acagtgcagc
aggctccaca
gtctgacctg
atgggcagec
acttcatcta
cctgetctgt
ctcctggtaa

tacattcact
gataggagaa
ggccacattg
atctgaggac
ctggtacttc
acccccatct
cctgggatge
atccctgtece
gagcagctca
tgceccacccg

taagccttge.

caaggatgtg
caaggatgat
tcagacgcaa
catcatgcac
tttcectgece
ggtgtacacc
catgataaca
agcggagaac
cagcaagctc
gttacatgag
atga

gactacaaca
attaatccta
actgtagaca
tctgcagtct
gatgtctggg
gtctatccac
ctggtcaagg
agcggtgtgce
gtgactgtcc
gccageagea
atatgtacag
ctcaccatta
cccgaggtec
ccccgggagg
caggactggce
cccatcgaga
attccacctc
gacttcttce
tacaagaaca
aatgtgcaga
ggcctgeaca

tgcactgggt
acagtggtag
agtcctccac
attactgtgce
gcgcagggac
tggcecoctyg
gctatttccce
acaccttccc
ccteccageac
ccaaggtgga
tcccagaagt
ctctgactcce
agttcagctg
agcagttcaa
tcaatggcaa
aaaccatctc
ccaaggagcea
ctgaagacat
ctcagcccat
agagcaactg
accaccatac

gaagcagaac
tgctggctac
cacagcctac
aagattgggc
cacggtcacc
atctgetgee
tgagccagtg
agctgtcctg
ctggcecage
caagaaaatt
atcatctgtc
taaggtcacg
gtttgtagat
cagcactttc
ggagttcaaa
caaaaccaaa
gatggccaag
tactgtggag
catggacaca
ggaggcagga
tgagaagagc

<213> Mus musculus

<400>

Met
1
val

G1

Leu

138

Trp

Ser

Ser

Glu
20

Pro Gly Ala Ser

Thr
Glu
65

Gln
Thr
Tyr
Phe
Thr
145
Thr
Glu
His
Ser
Asn
225
Pro
Ser
Thr
Asp

Thr
305

AsSp
50

Trp
Lys
Ala
Tyr
Asp
130
Thr
Asn
Pro
Thr
val
210
val
Arg
Ser
Leu
Pro

290
Ala

35
Tyr

Ile
Phe
Tyr
Cys
115
val
Pro
Ser
val
Phe
195
Thr
Ala
Asp
val
Thr
275
Glu

Gln

Asn
Gly
Lys
Met
100
Ala
Trp
Pro
Met
Thy
180
Pro
val
His
Cys
Phe
260
Pro
val

Thr

Trp
5

va'l
val
Met
Glu
Gly
85

Glu
Arg
Gly
Ser
val
165
val
Ala
Pro
Pro
Gly
245
Ile
Lys
Gln

Gln

Thr
Gln
Lys
His
ITe
70

Lys
Leu
lLeu
Ala
val
150
Thr
Thr
val
Ser
Ala
230
Cys
Phe
val
Phe

Pro
310

Phe
Leu
Met
Trp
55

Asn
Ala
Arg
Gly
Gly
135
Tyr
Leu
Trp
Leu
Ser
215
Ser
Lys
Pro
Thr
Ser

295
Arg

Leu
Gln
Ser
val
Pro
Thr
Ser
Tyr
120
Thr
Pro
Gly
Asn
GIn
200
Thr
Ser
Pro
Pro
Cys
280
Trp

Glu

Phe
Gln
25

Cys
Lys
Asn
Leu
Leu
105
Asp
Thr
Leu
Cys
Ser
185
Ser
Trp
Thr
Cys
Lys

265
val

VPhe

Glu

Leu
10

Ser
Lys
Gln
Ser

Thr

90

Thr
Asp
val
Ala
Leu
170
Gly
Asp
Pro
Lys
ITe
250
Pro
val
va'l

Gln
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Leu
Gly
Ala
Asn
Gly
val
Ser
Ile
Thr
Pro
155
val
ser
Leu
ser
val
235
Cys
Lys
val
Asp

Phe
315

Ser
Pro
ser
Gin
Gly
Asp
Glu
Tyr
val
140
Gly
Lys
Leu
Tyr
Glu
220
ASp
Thr
Asp
Asp
Asp

300
Asn

Gly
Glu
Gly
45

Gly
Ala
Lys
Asp
ASp
125
ser
Ser
Gly
Ser
Thr
205
Thr
Lys
val
val
Ile
285
val

Ser

Thr
Leu
30

Tyr
Lys
Gly
Ser
Ser
110
ASp
Ser
Ala
Tyr
Ser
190
Leu
val
Lys
Pro
Leu
270
Ser
Glu

Thr

Ala
15
Met
Thr
Thr
Tyr
Ser
95
Ala
Trp
Ala
Ala
Phe
175
Gly
ser

Thr

Glu
255
Thr
Lys
val

Phe

Gly
Lys
Phe
Leu
Asn
Thr
val
Tyr
Lys
Glin
160
Pro
val
Ser
Cys
val

240
val

ASp
His

Arg
320

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1344




ser val ser

Glu Phe Lys
Ile
355

Pro

Lys Thr
Ile
370
Cys

Thr
Thr Met
385

Gln Asn

Trp

Met Asp Thr
Asn
435

Leu

Lys Ser

Glu Gly
450
Gly Lys
465

<210> 140
<211> 1401
<212> DNA
<213> Mus m

<400> 140

atgggatgga
gtccaactgce
tgcaaggett
ggaaagaccc
cagaagttca
gagctccgea
gatgatatct
tcctcageca
actaactcca
gtgacctgga
tctgacctct
accgtcacct
cccagggatt
atcttccceo
gttgtggtag
gtggaggtgc
tcagtcagtg
agggtcaaca
agaccgaagg
aaagtcagtc
cagtggaatg
ggctcttact
actttcacct
teccactete

141
214
PRT

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

<220>
<223>
<400> 141

1

Leu
325
Arg

Glu

Cys
340
ser Lys

Pro Pro

Ile Thr

Pro
val
Thr
Lys

Asp

Ile Met

Asn Ser
Gly
360
Gin

Lys

Glu
375

pPhe Phe

390

GIn
405
Gly

Gly

ASD
420
Trp Glu

His Asn

usculus

gctggacctt
aacagtctgy
ctggatatac
tagagtggat
agggcaaggc
gcctgacatc
acgacgactg
aaacgacacc
tggtgaccct
actctggatc
acactctgag
gcaacgttgc
gtggttgtaa
caaagcccaa
acatcagcaa
acacagctca
aacttcccat
gtgcagcttt
ctccacaggt
tgacctgcat
ggcagccagce
tcatctacag
gctctgtgtt
ctggtaaatg

Pro
Ser

Ala

Ala Glu

Tyr Phe

Gly Asn
440
His Thr
455

tctottecte
acctgaacta
attcactgac
aggagaaatt
cacattgact
tgaggactct
gtacttcgat
cccatctgtce
gggatgccty
cctgtccagce
cagctcagtg
ccacccggcec
gccttgeata
ggatgtgctc
ggatgatccc
gacgcaaccc
catgcaccag
cecetgececc
gtacaccatt
gataacagac
ggagaactac
caagctcaat
acatgagggc
a

artificial Sequence

Humanized antibody sequence

His
Ala
345
Arg
Met
Pro
Asn
Ile
425
Thr

Glu

G1n
330
Ala

Asp
Phe

Pro Lys

Ala Lys

GTu Asp
395
Tyr Lys
410
Tyr Ser

Phe Thr

Lys Ser

ctgtcaggaa
atgaagcctg
tacaacatgc
aatcctaaca
gtagacaagt
gcagtctatt
gtctggggeg
tatccactgg
gtcaagggct
ggtgtgcaca
actgtccect
agcagcacca
tgtacagtcc
accattactc
gaggtccag:
cgggaggagc
gactggctca
atcgagaaaa
ccacctccca
ttcttcoctg
aagaacactc
gtgcagaaga
ctgcacaacc

10

Asp ITe GIn Met Thr Gln ser Pro Ser Ser Leu
5

Asp Arg val Thr Ile Thr Cys Arg Ala ser Gln
2 25

Leu Asn Trp Tyr GIn Gln Lys Zgo Gly Lys Ala
35

Tyr Tyr Thr Ser Arg Leu Leu Ser Gly val Pro
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Trp Leu Asn

Ala Pro
350
Gin

Pro

Pro
365
Lys

Ala
Asp val
380
Ile

Thr val

Asn Thr Gln
Asn
430

val

Lys Leu

Ser
445
Ser

Cys
Leu His
460

ctgcaggtgt
gggcttcagt
actgggtgaa
gtggtggtge
cctececaccac
actgtgcaag
cagggaccac
cccctggatce
atttccctga
ccttececcage
ccagcacctg
aggtggacaa
cagaagtatc
tgactcctaa
tcagctggtt
agttcaacag
atggcaagga
ccatctccaa
aggagcagat
aagacattac
agcccatcat
gcaactggga
accatactga

Ser Ala Ser

ser
30
Leu

Asp Ile

Pro Lys
45

Ser Arg Phe

Gly
335
Ile

Lys
Glu

val Tyr

Ser Leu

Glu Trp
400
Pro Ile
415
val GlIn

Leu His

Ser Pro

cctctctgag
gaagatgtcc
gcagaaccaa
tggctacaac
agcctacatg
attgggctac
ggtcaccgtc
tgctgeccaa
gccagtgaca
tgtcctgeag
gcccagcgag
gaaaattgtg
atctgtcttc
ggtcacgtgt
tgtagatgat
cactttcege
gttcaaatgc
aaccaaaggc
ggccaaggat
tgtggagtgg
ggacacagat
ggcaggaaat
gaagagcctc

val Gly
15

Asn Tyr
Leu ITe

Ser Gly

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1401



50

ser Gly ser

65
Glu

Asp Phe

Thr Phe Gly
val
115

ser

Pro Ser
Ala
130
val

Thr
Lys GIn
145
Glu

Ser val

Ser Thr Leu
Glu
195

Arg

Ala Cys

Phe Asn
210

142
642
DNA

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

<220>
<223>

<400> 142

gacatccaga
ataacatgta
ggcaaagcac
cgattctcag
gaagattttg
ggcacaaaag
tctgatgage
cccagagagg
gagagtgtca
ctgagcaaag
ctgagctcge

<210> 143
<211> 236
<212> PRT
<213>

<220>

AS
70

Gly Thr
Thr
85

Gly

Ala
Th
Ph

Gly
100
Phe Ile

val val

Trp Lys
15

Glu Gl

165

Leu

Thr

Thr
180
val

Thr Hi

Gly Glu

tgacccagtc
gagcatctca
ctaaactcct
gctceggcetce
caacctatta
ttgaaattaa
agttgaaatc
ccaaagtaca
cagagcagga
cagactacga
ccgtcacaaa

Tyr

Cys

val

Ser

35

phe Thr

p

Tyr Cys

r Lys val
Pro
120

Leu

e Pro
Leu
135
Asp- Asn
0

n Ser

Asp

Lys Ala

GIn Gly

200

5

Cys

artificial Sequence

tcecatcctec
agatatttcc
catttactat
cggcacagat
ctgtcaacaa
acgtacggtg
tggaactgcc
gtggaaggty
cagcaaggac
gaaacacaaa
gagcttcaac

Artificial Seqguence

Leu
Gin
Glu
105
Ser
Asn
Ala
Lys
Asp

185
Leu

Humanized antibody sequence

Ile
75
Gly

Thr

Gln
90
Ile Lys

Asp Glu

Asn Phe

GIn
155
Ser

Leu

Asp
170
Tyr Glu

Ser Ser

60
Ser

Asp
Arg
GIn
Tyr
140
Ser
Thr
Lys

Pro

Ser
Thr
Thr
Leu
125
Pro
Gly
Tyr
His

val
205

Leu
Leu
val
110
Lys
Arg
Asn
ser
Lys

190
Thr

ctctecgeat
aactatttga
acatcaagac
ttcacactca
ggcgatacac
gctgcaccat
tctgttgtot
gataacgccc
agcacctaca
gtctacgcct

aggggagagt

ccgtaggcega
attggtacca
tceteteeyg
ctatttcctc
tcccatacac
ctgtcttcat
gcctgotgaa
tccaatcggg
gcctcagcag
gcgaagtcac
gt

<223> Humanized antibody sequence

143
Met

<400>

Met Asp
1

Leu Arg Gly

Ala
35

Ile

Leu Ser

GIn Asp
50
Ala Pro
65

Pro

Lys

ser Arg

Ile Ser Ser

Thr

Gly
115

Asp

val Pr
5

Arg

Arg

Ala
20
ser

Cy

val G1

Ser Ash Ty
11
70
G1

Leu Leu

Phe Ser
85
Gin

Leu pr

100

Leu Pro

Tyr

o Ala GIn

s Asp Ile

Asp Arg
40

Asn

Y
r Leu
55

Tyr

e Tyr

Ser Gly

Y

o Glu Asp
Phe

120

Thr

Leu
Glin
25

vatl
Trp
Thr
Ser
Phe

105
Gly

Leu
10
Met

Gly
Thr

Thr 1le

Tyr Gln

Ser Arg

Gly Thr
90
Ala Thr

Gly Gly
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Leu
Gln
Thr
Gin
60

Leu
ASp
Tyr

Thr

Leu
ser
Cys
45

LyS
Leu
Phe
Tyr

Lys
125

Ley
Pro
30

Arg
Pro
Ser
Thr
Cys

110
val

Gln Pro
80
Pro Tyr
95
Ala Ala

Ser Gly

Glu Ala

Gln
160
ser

Ser

Leu
175
val Tyr

Lys Ser

ccgegtaacc
acaaaaaccc
cgttccatca
ccteccaacca
attcggeggce
cttcccgeca
taacttctat
taactcccag
caccctgacg
ccatcagggc

Leu
15
Ser

Trp
Ser
Ala Ser
Gly Lys
val

80
Thr

Gly

Leu
95
Gin G6In

Glu ITe

60

120
180
240
300
360
420
480
540
600
642



Lys

13
Glu Gl
145
pPhe

GIn Se

ser Th

Glu

Ser Pr

225

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

<220>
<223>

<400>
atggac

Arg

Tyr

Lys
210

Pro ser Vv
135

Thr

g Thr val Ala ala

n S

Gly Ala
150

Ala

Leu Lys Ser

Glu val G
165

Ser

Pro Arg Lys
\Y%
1

L

Asnh Gln Glu Ser

180
Ser

rGly

Thr
200
Cys

r Tyr Leu Ser Ser

195
His Ala G
215

Phe

Lys val Tyr

Ser Asn

230

o val Thr Lys

144
708
DNA
Artificial Sequence

Humanized antibody sequence

144

atga gggtccccgce tcagctectg

Arg

agatgtgaca
gtaaccataa
aaacccggea
ccatcacgat
caaccagaag
ggcggcggea
ccgeecatctg
ttctatccca
tcccaggaga
ctgacgetga
cagggccetga

<210> 145
<211> 449
<212> PRT
<213>

<220>
<223>

<400>
Glu val
1

145

Glin

tccagatgac
catgtagagc
aagcacctaa
tcteaggetc
attttgcaac
caaaagttga
atgagcagtt
gagaggccaa
gtgtcacaga
gcaaagcaga
gctcgeeegt

Leu
5

val Gln

ccagtcteca
atctcaagat
actcctcatt
cggctecgge
ctattactgt
aattaaacgt
gaaatctgga
agtacagtgg
gcaggacagc
ctacgagaaa
cacaaagagc

Artificial Sequence

Humanized antibody sequence

Ser Gly

Ala

Ser vVa

Asn Me
Gl
50
Gl

Gly

Lys
65
Met G1

Ala Ar

Trp Gl
Se
13
Al

Pro

Thr
145

Thr va

S
2
p

val Ser Ala
20

Trp

T Lys Cys Lys
Ala
40

Gly

His val Arg Gln

35
Ile

t

Ser G
55

Thr

u Asn Pro Asn

Thr Met Thr
70

Leu

y Arg val

Ser Ser
85

Tyr

u Leu Arg Arg

Gly Ile
100

Gly

Leu Asp Asp
Thr
126

Pro

g

y GIn Thr Thr val
115

r val

0

a

Ala C
135

Leu

Phe Pro Leu

Ala Leu Gly Cys val

150
Ser Ala

Asn Gly

165

1 ser Trp

Asp
Asp
Tyr

105
val

Lys

Leu

al pPhe Ile
val
155

Lys

er val

In Trp
170
al Thr Glu
85

eu

Tu

Thr Leu

val Thr

Glu
235

Gly

gggctcctyc
tccteectet
atttccaact
tactatacat
acagatttca
caacaaggcg
acggtggctg
actgcectctg
aaggtggata
aaggacagca
cacaaagtct
ttcaacaggg

Glu val
10

er Gly

5

ro

Tyr

Gly Gin

Ty Ala Gly

Thr ser
75
Asp Thr
90
Asp Asp

Ser Ser

ys Ser Arg
Tyr
155
ser

ASp

Thr
170
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Phe
140
Cys

Pro
Leu

val Asp

GIn Asp

Ser Lys
205
His Gln
220
Cys

tactctgget
ccgcatcegt
atttgaatty
caagactcct
cactcactat
atacactccc
caccatctgt
ttgtgtgect
acgcccteca
cctacagcect
acgcctgega
gagagtgt

Lys LysS

Thr phe
30
Leu
45
ASnh

Gly
Tyr

Thr ser

Ala val

Trp Tyr

Ala ser
125
Ser Thr
140
Phe Pro

Gly val

Pro
Leu
AsSn
Ser
190
Ala

Gly

Pro

Thr
Glu
GIn
Thr
Tyr
Phe
110
Thr
ser
Glu

His

ser Asp
Asn
160
Leu

Asn

Ala
175
Lys Asp

Asp Tyr

Leu Ser

ccgaggtgec
aggcgaccgce
gtaccaacaa
ctceggegtt
ttocteecte
atacacattc
cttecatcttc
gctgaataac
atcgggtaac
cagcagcacc
agtcacccat

Gly Ala
15
Asp Tyr

Trp Met

Lys Phe

Ala Tyr
80
Tyr Cys
95
Asp val

Lys Gly

Glu Ser

val
160
Phe

Pro

Thr
175

60

120
180
240
300
360
420
480
540
600
660
708



Pro Ala val
Pro
195

Lys

Thr val

His
210
Cys

ASp
Ccys val
225
ser

val pPhe

Arg Thr Pro
val
275

Thr

Pro Glu

Ala Lys
290
Ser

val val

305
Tyr

Lys Cys

Thr Ile ser
Pro
355

val

Leu Pro

Leu
370
Asn

Cys
“Ser Gly
385
Asp

Ser Asp

Ser Arg Trp

Ala Leu His

Lys

146
1347
DNA

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

<220>
<223>

<400> 146

gaggtgcagce
tcttgtaaag
ccaggacaag
aatcaaaaat
atggaactgce
tatgatgata
gtctctagtg
acctccgaga
acggtgtcgt
cagtcctcag
acccagacct
gttgagcgca
tcagtcttee
gtcacgtgcg
gtggacgdcg
acgttccgtg
tacaagtgca
accaaagggc
accaagaacc
gtggagtggag
gactccgacg
caggggaacyg

Leu
180
Ser
Pro
Glu
Leu
Glu
260
GlIn
Lys
Leu
Lys
Lys
340
ser
Lys
Gln
Gly
Gln

420
Asn

Gln
Ser
Ser
Cys
Phe
245
val
Phe
Pro
Thr
val
325
Thr
Arg
Gly
Pro
ser
405
Gin

His

Ser
Asn
Asn
Pro
230
Pro
Thr
AsSnh
Arg
val
310
ser
Lys
Glu
Phe
Glu
390
Phe
Gly

Tyr

Ser
Phe
Thr
215
Pro
Pro
Cys
Trp
Glu
295
val
AsSn
Gly
Glu
Tyr
375
Asnh
Phe
Asn

Thr

Gly
Gly
200
Lys
Cys
Lys
val
Tyr

280
Glu

Lys
GIn
Met
360
Pro
Ash
Leu
val

GIn
440

Leu
185
Thr
val
Pro
Pro
val
265
val
GIn
Gln
Gly
Pro
345
Thr
Ser
Tyr
Tyr
Phe

425
LysS

Tyt
GIn
Asp
Ala
Lys
250
val
Asp
Phe
Asp

Leu
330

Arg

Lys
Asp
Lys
Ser
410
Ser

Ser

Ser
Thr
Lys
Pro
235
Asp
ASp
Gly
Asn
Trp
315
Pro
Glu
Asn
Ile
Thr
395
Lys
Cys

Leu

Leu
Tyr
Thr
220
Pro
Thr
val
val
ser
300
Leu
Ala
Pro
GIn
Ala
380
Thr
Leu
Ser

Ser

Ser
Thr
205
val
val
Leu

Ser

Glu

285
Thr

Asn
Pro
GIn
val
365
val
Pro
Thr
val

Leu

445

ser
190
Cys
Glu
Ala
Met
His
270
val
Phe
Gly
Ile
val
350
Ser
Glu
Pro
val
Met

430
Ser

val
Asn
Arg
Gly
Ile
255
Glu
His
Arg
Lys
Glu
335
Tyr
Leu
Trp
Met
ASp
415
His

Pro

val
val
Lys
Pro
240
ser
ASp
Asn
val
Glu
320
Lys
Thr
Thr
Glu
Leu
400
Lys
Glu

Gly

tggtgcagagd
caagcggata
gattggaatg
tcaaagggag
gatcacttag
tatatgatga
cctccaccaa
gcacagcggce
ggaactcagg
gactctactc
acacctgcaa
aatgttgtgt
tctteeccecc
tggtggtgga
tggaggtgca
tggtcagcgt
aggtctccaa
agcceccgaga
aggtcagcct
agagcaatgg
gctcecttett
tctteteatg

artificial Sequence

Humanized antibody sequence

cggcgccgag
tacatttaca
gatgggcgaa
agttacaatg

aagcgacgat.

ctggtatttc
gggcccatcg
cctgggetge
cgctctgacc
cctcageage
cgtagatcac
cgagtgccca
aaaacccaag
cgtgagccac
taatgccaag
cctcaccgtt
caaaggcctce
accacaggtyg
gacctgcctyg
gcagccggag
cctctacagce
ctccgtgatg

gtaaaaaaac
gattacaaca
attaacccta
acaacagaca
acagctgtat
gatgtttggg
gtcttcecce
ctggtcaagg
agcggcgtgce
gtggtgaccyg
aagcccagea
ccgtgeccag
gacaccctca
gaagaccccg
acaaagccac
gtgcaccagg
ccageecccea
tacaccctgce
gtcaaaggct
aacaactaca
aagctcaccg
catgaggctc
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caggagcaag
tgcattgggt
atagtggagg
caagcacttc
actattgcgce
gccagggaac
tggcgeectg
actactteccc
acaccttecc
tgcecctccag
acaccaaggt
caccacctgt
tgatctcccg
aggtccagtt
gggaggagca
actggctgaa
tcgagaaaac
ccccateccg
tctaccccag
agaccacacc
tggacaagag
tgcacaacca

cgttaaagtt
aagacaagcg
agcaggctac
aacagcatat
acgacttggg
aacagttacc
ctccaggage
cgaaccggtg
agctgtccta
caacttcgge
ggacaagaca
ggcaggaccg
gacccctgag
caactggtac
gttcaacagc
cggcaaggag
catctccaaa
ggaggagatg
cgacatcgec
tccecatgetg
caggtggcag
ctacacgcag

60
120
180
240
300
360
420
480
540
600
660
720
780
8§40
300
960
1020
1080
1140
1200
1260
1320



aagagcctct ccctgtctece gggtaaa 1347

<210> 147
<211> 468
<212> PRT
<213> artificial Ssequence

<220>
<223> Humanized antibody sequence

<400> 147
Met Asp Trp Thr Trp Arg Ile Leu Phe Leu val Ala Ala Ala Thr Gly
5

10 15
Ala His sSer Ggu val G1n Leu val ggn ser Gly Ala Glu §a1 Lys Lys
2 0
pro Gly Ala ser val Lys val igr Cys Lys Ala Ser Ggy Tyr Thr Phe
35 4
Thr Asp Tyr Asn Met His ggp val Arg GTn Ala Pro Gly Glin Gly Leu
50 60
Glu Trp Met Gly Glu Ile Asn Pro Asn ser Gly Gly Ala Gly Tyr Asn
65 70 75 80
GIn Lys Phe Lys Gly Arg val Thr Met ggr Thr Asp Thr Ser Thr Ser
85 95
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala val
100 105 110
Tyr Tyr Cys Ala Arg Leu Gly Tyr Asp Asp Ile Tyr Asp Asp Trp Tyr
115 - 120 125
phe Asp val Trp Gly GIn Gly Thr Thr val Thr val ser Ser Ala Ser
130 135 140
Thr Lys Gly pro Ser val Phe ‘Pro Leu Ala Pro Cys Ser Arg Ser Thr
145 150 155 160
Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe pro
165 170 175
¢lu pro val Thr val ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val
180 185 196
His Thr Phe Pro Ala val Leu GIn Ser Ser Gly Leu Tyr Ser Leu ser
195 200 205
ser val val Thr val Pro Ser Ser Asn Phe Gly Thr GIn Thr Tyr Thr
210 215 220
Cys Asn val Asp His Lys Pro Ser Asn Thr Lys val Asp Lys Thr val
225 230 ‘ 235 240
Glu Arg Lys Cys Cys val Glu Cys Pro Pro Cys Pro Ala Pro Pro val
245 250 255
Ala Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
260 265 270
Met Ile ser Arg Thr Pro Glu val Thr Cys val val val Asp val ser
275 280 285
His GTu Asp Pro Glu val GIn Phe Asn Trp Tyr val Asp Gly val Glu
290 295 300
val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr
305 310 315 320
phe Arg val val ser val Leu Thr val val His GIn Asp Trp Leu Asn
325 330 335
Gly Lys Glu Tyr Lys Cys Lys val ser Asn Lys Gly Leu Pro Ala Pro
340 ; 345 350
1le Glu Lys Thr Ile ser Lys Thr Lys Gly GlIn Pro Arg ¢lu Pro Gln
355 360 365
val Tyr Thr Leu Pro Pro Ser Arg ¢lu GTu Met Thr Lys Asn GlIn val
370 375 380
Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
385 390 395 400
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro
405 410 415
Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
420 425 430
val Asp Lys Ser Arg Trp GIn GIn Gly Asn val phe Ser Cys Ser val
435 440 445
Met His ¢lu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser lLeu
450 455 460
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Ser Pro Gly Lys

465

<210> 148
<211> 1404
<212> DNA
<213> Mus m

<400> 148

atggactgga
gtgcagctgg
tgtaaagcaa
ggacaaggat
caaaaattca
gaactgcgat
gatgatatat
tctagtgect
tccgagagca
gtgtcgtgga
tcctcaggac
cagacctaca
gagcgcaaat
gtcttectet
acgtgcgtgg
gacggcgrag
ttccgtgtgg
aagtgcaagg
aaagggcage
aagaaccagg
gagtgggaga
tccgacggcet
gggaacgtct
agcctctccc

<210> 149
<211> 214
<212> PRT
<213> Mus m

<400> 149

Asp Ile Gin
1

val

Asp Arg

Asn Trp
35
Thr

Leu
Phe Tyr
50
ser Gly Ser
65
Glu

Asp Ile

Thr Phe Gly
val
115

Ser

Pro Thr

Ala
130
val

Gly

Asn
145
Asn

Lys

Ser Trp

Ser Thr Leu
Glu
195

Arg

Thr Cys

Asn
210

phe

usculus

cctggaggat
tgcagagcgg
gcggatatac
tggaatggat
aagggagagt
cacttagaag
atgatgactg
ccaccaaggg
cagcggecct
actcaggcge
tctactcect
cctgcaacgt
gttgtgtcga
tccccccaaa
tggtggacgt
aggtgcataa
tcagcgtect
tctccaacaa
cccgagaacc
tcagcctgac
gcaatgggca
ccttcecttect
tctcatgetc
tgtctccggg

usculus

Met T?r
Thr 1le
20

phe Glin

Ser Arg

Gly Thr
Thr
85

Gly

Ala

Gly
100
Ser Ile

val val

Trp Lys

Gln
ser
Gln
Leu
Asp
70

Tyr
Thr
Phe
Cys

Ile

cctettettg
cgccgaggta
atttacagat
gggcgaaatt
tacaatgaca
cgacgataca
gtatttcgat
cccatcggtce
gggctgectg
tctgaccage
cagcagegtg
agatcacaag
gtgcccaccy
acccaaggac
gagccacgaa
tgccaagaca
caccgttgtg
aggcctecca
acaggtgtac
ctgcetggtce
gccggagaac
ctacagcaag
cgtgatgcat
taaa

ThrvThr

Cys Arg
Pro
40
Ser

Lys

His
55
Tyr Ser

Phe Cys

Lys Leu

Pro
120
Leu

Pro

Phe
135

Asp Gly

150

Thr Asp
165
Thr Leu
180
Ala Thr

Asn Glu

GTn
Thr

His

Asp Ser

Lys Asp

Thr
200

Lys

Cys

gtggcagcag
aaaaaaccag
tacaacatgc
aaccctaata
acagacacaa
gctgtatact
gtttggggec
ttcococectgg
gtcaaggact
ggcgtgcaca
gtgaccgtgc
cccagcaaca
tgcccageac
accctcatga
gaccccgagg
aagccacgag
caccaggact
gcceccateg
accctgeecce
aaaggcttct
aactacaaga
ctcaccgtygg
gaggctctgce

Ser Leu
10

Ser

Ser
Ala Gln
25

Asp

Gly Thr

Gly val Pro
Ile
75

Gly

Leu Thr

Gln
90
Ile

GIn

Glu
105
Ser

Arg

Ser Glu

Asn Asn Phe

Ser Glu Arg
155
Asp Ser
170

Tyr

Lys
Glu Glu
185
Ser

Thr ser
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ccacaggagc
gagcaagcgt
attgggtaag
gtggaggagce
gcacttcaac
attgcgcacg
agggaacaac
cgcectgetc
acttccccga
ccttcecage
ccteccagcaa
ccaaggtgga
cacctgtggc
tctccecggac
tccagttcaa
aggagcagtt
ggctgaacgg
agaaaaccat
catcccggga
accccagcga
ccacacctcce
acaagagcag
acaaccacta

ser Ala Ser
Ser
30

Leu

Asp Ile

Leu Lys

45
Arg

Ser Phe

60
Ser

Asn Leu

Asp Thr Leu

Ala Asp
110
Thr

Arg
GIn Leu
125
Tyr Pro Lys
140
Gln

Asn Gly

Thr Tyr Ser
Asn
190

val

Arg His

Ile
205

Pro

ccactccgag
taaagtttct
acaagcgcca
aggctacaat
agcatatatg
acttgggtat.
agttaccgtc
caggagcacc
accggtgacyg
tgtcctacag
cttcggeacce
caagacagtt
aggaccgtca
ccctgaggte
ctggtacgtg
caacagcacg
caaggagtac
ctccaaaacce
ggagatgacc
catcgecegtg
catgctggac
gtggcagcag
cacgcagaag

Leu Gly
15
Ash Tyr

Leu Ile

Ser Gly

Gln
80
Tyr

Glu

Pro
95
Ala Ala

Ser Gly

Asp Ile

val Leu
160
Met Ser
175
Ser Tyr

Lys Ser

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1404



<210> 150

<211> 645
<212> DNA
<213> Mus musculus
<400> 150
gatatccaga tgacacagac tacatcctcc ctgtctgect
atcagttgca gggcaagtca ggacattagc aattatttaa
gatggaactc ttaaactcct gatcttctac acatcaagat
aggttcagtg gcagtgggtc tggaacagat tattctctca
gaagatattg ccacttactt ttgccaacag ggtgatacgc
gggaccaagc tggaaataag acgggctgat gctgcaccaa
tccagtgagc agttaacatc tggaggtgcc tcagtcgtgt
cccaaagaca tcaatgtcaa gtggaagatt gatggcagtg
aacagttgga ctgatcagga cagcaaagac agcacctaca
ttgaccaagg acgagtatga acgacataac agctatacct
tcaacttcac ccattgtcaa gagcttcaac aggaatgagt
<210> 151
<211> 234
<212> PRT
<213> Mus musculus
<400> 151
Met Met Ser Ser Ala Gln Phe Leu Gly Leu Leu
1 5 10
Gly Thr Arg %ys Asp Ile GIn Met ggr GIn Thr
0
Ala Ser Leu Gly Asp Arg val Tgr ITe Ser Cys
35 o
ITe Ser Asn Tyr Leu Asn grp Phe GIn GIn Lys
50 5
Lys Leu Leu Ile Phe Tyr Thr Ser Arg Leu His
65 70 75
Arg Phe ser Gly ggr Gly ser Gly Thr gsp Tyr §
0
Asn Leu Glu GIn Glu Asp ITe Ala Thr Tyr Phe
. 100 105
" Thr Leu Pro Tyr Thr phe Gly Gly Gly Thr Lys
115 120
Ala Asp Ala Ala Pro Thr val Ser Ile Phe Pro
130 135
Leu Thr ser Gly Gly Ala ser val val Cys Phe
145 150 155
Pro Lys Asp ITe Asn val Lys Trp Lys Ile Asp
165 170
asn Gly val Leu Asn Ser Trp Thr Asp Gln Asp
180 185
Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys
195 200
His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys
210 215
ITe val Lys Ser Phe Asn Arg Asn Glu Cys
225 230
<210> 152
<211> 705
<212> DNA
<213> Mus musculus
<400> 152
atgatgtcct ctgctcagtt ccttggtctc ctgttgetct
gatatccaga tgacacagac tacatcctcc ctgtctgect
atcagttgca gggcaagtca ggacattagc aattatttaa
gatggaactc ttaaactcct gatcttctac acatcaagat
aggttcagtg gcagtgggtc tggaacagat tattctctca
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ctctgggaga
actggtttca
tacactcagg
ccattagcaa
ttcecgtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggccac
gttag

Leu Leu Cys
ser
30

Ser

Thr Ser
Ala
45
AsSp

Arg
Pro Gly
60
ser

Gly val

Leu Thr
Gln
110
Ile

Cys Gln
Glu
125
Ser

Leu

Pro Ser

140
Leu

Asn Asn

Gly Ser Glu

Ser Lys Asp
190
Glu Tyr
205

Ser

Asp
Thr Thr
220

gttttcaagg
ctctgggaga
actggtttca
tacactcagg
ccattagcaa

cagagtcacc
gcagaaacca
agttccatca
cctggageaa
gttcggagyy
cttecccacca
caacttctac
tggcgtcecty
caccctcacg
tcacaagaca

phe Gln
15
Leu Ser

Gln Asp

Thr Leu

Ser
80
Ser

Pro

Ile
95
Gly Asp

Arg Arg

Glu Gln

Phe Tyr
160
Arg Gln
175
Ser Thr

Glu Arg

Ser Pro

taccagatgt
cagagtcacc
gcagaaacca
agttccatca
cctggagcaa

60

120
180
240
300
360
420
480
540
600
045

60

120
180
240
300



gaagatattg
gggaccaagc
tccagtgagce
cccaaagaca
aacagttgga
ttgaccaagyg
tcaacttcac

<210> 153
<211> 447
<212> PRT

ccacttactt
tggaaataag
agttaacatc
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

<213> Mus musculus

<400> 153

Glu val Gln
1

Ser val Lys

Asn Met His
35
Gly Glu Ile
50
Lys Gly Lys
65
Met Glu Leu

Ala Arg Leu

Trp Gly Ala
115
Pro ser val
130
Met val Thr
145
Thr val Thr

Pro Ala val

val Pro Ser
195
His Pro Ala
210
Cys Gly Cys
225
Phe Ile Phe

Pro Lys val

val ¢1n Phe
275
Thr GIn Pro
290
Glu Leu Pro
305
Cys Arg val

ser Lys Thr

Pro Pro Lys
355
Ile Thr Asp
370
Gly GIn pPro
385
Asp Gly Ser

Trp Glu Ala

His Asn His

Leu Gln
5
Met Ser
20
Trp val
Asn Pro
Ala Thr
Arg Ser
85
val Tyr
100
Gly Thr
Tyr Pro
Leu Gly

Trp Asn
165

Leu GIn 5

180
Ser Thr

Ser Ser
Lys Pro

Pro Pro
245

Thr Cys

260

Ser Trp

Arg Glu
Ile Met

Asnh Ser
325

Lys Gly

340

Glu GiIn

Phe Phe
Ala Glu

Tyr Phe
405

Gly Asn

420

His Thr

Gln
Cys
Lys
Asn
Leu
70

Leu
ASp
Thr
Leu
Cys

150
Ser

Trp
Thr
Cys
230
Lys
val
Phe
Glu
His
310
Ala
Arg
Met
Pro
Ash
390
Ile
Thr

Glu

Ser
Lys
GlIn
Ser
Thr
Thr
Gly
val
Ala
135
Leu
Gly
Asp
Pro
Lys
215
Ile
Pro
val
val
Gln
295
GlIn
Ala
Pro
Ala
Glu
375
Tyr
Tyr
Phe

Lys

ttgccaacag
acgggctgat
tggaggtgcec
gtggaagatt
cagcaaagac
acgacataac
gagcttcaac

Gly
Ala
Asn
Gly
val
Ser
ser
Thr
120

Pro

val

Ser’

Leu
ser
200
val
Cys
Lys

val

"ASp

280
Phe

Asp
Phe
Lys
Lys
360
ASp
Lys
Ser

Thr

Ser

ggtgatacgc
gctgcaccaa
tcagtcgtgt
gatggcagtg
agcacctaca
agctatacct
aggaatgagt

Pro
Ser
25
Gln
Gly
Asp
Glu
Tyr
105
val
Gly
Lys
Leu
Tyr
185
Glu
Asp
Thr
ASp
ASp
265
AsSp
Asnh
Trp
Pro
Ala
345
Asp
Ile
AsSn
Lys
Cys

425
Leu

Glu
10

Gly
Gly
Ser
Lys
Asp

90
Glu

‘Ser

Ser
Gly
Ser
170
Thr
Thr
Lys
val
val
250
Ile
val
Ser
Leu
Ala
330
Pro
Lys
Thr
Thr
Leu
410
Ser

Ser
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Leu
Tyr
Lys
Gly
Ser
75

Ser
Asp
Sar
Ala
Tyr
155
Ser
Leu
val
Lys
Pro
235
Leu
Ser
Glu
Thr
Asn
315
Pro
GIn
val
val
Gln
395
AsSn
val

His

ttccgtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcagd
gtgaggcceac
gttag

Met
Thr
ser

Tyr
60

Ser

Ala
Trp
Ala
Ala
140
Phe

Gly

Ser 5

Thr
Ile
220
Glu
Thr
Lys
val
Phe
300
Gly
Ile
val
Ser
Glu
380
Pro
val
Leu

ser

Lys
Phe
Leu
45

Asn
Ser
val
Tyr
Lys
125
G1n
Pro

val

Cys
205
val
val
ITe
AsSp

His
285

‘Arg

Lys
Glu
Tyr
Leu
365
Trp
Ile
Gln
His

Pro

Pro
Thr
30

Glu
Gin
Thr
Tyr
Phe
110
Thr
Thr
Glu
His
Ser
190
Asn
Pro
Ser
Thr
Asp
270
Thr
Ser
Glu
Lys
Thr
350
Thr
Gin
Met
Lys
Glu

430
Gly

gttcgggggg
cttcccacca

caacttctac
tggcgtecty
caccctcacg
tcacaagaca

Gly
15

Asp
Trp
LyS
Ala
Tyr
95

Asp
Thr
Asn
Pro
Thr
175
val
val
Arg
Ser
Leu
255
Pro
Ala
val
Phe
Thr
335
Ile
Cys
Trp
AsSp
Ser
415
Gly

Lys

Ala
Tyr
Ile
Phe
Tyr
80

Cys
val

Pro

ser
Lys
320
Ile
Pro
Met
Asn
Thr
400
AsSn

Leu

360
420
480
540
600
660
705



435

<210> 154
<211> 1344
<212> DNA
<213> Mus m

<400> 154
gaggtccage
tcctgeaagg
caaggaaaga
aaccaaaagt
atggagctcc
tacgatggca
gtctcctcag
caaactaact
acagtgacct
cagtctgacc
gagaccgtca
gtgcccaggg
ttcatcttcc
tgtgttgtgg
gatgtggagg
cgctcagtca
tgcagggtca
ggcagaccga
gataaagtca
tggcagtgga
gatggctctt
aatactttca
ctcteecact

<210> 155
<211> 466
<212> PRT
<213> Mus m

<400> 155
Met Gly Trp
1

val Leu Ser

Ala
35
Tyr

Pro Gly
Thr Asp
50
Trp

" Glu Ile

65

Gln Phe

Lys

Thr Ala Tyr

Tyr Tyr Cys

115

Phe Asp val
130
Thr

Thr Pro

145
Thr

Asn Ser

Glu Pro val
pPhe
195

Thr

His Thr
val
210
val

Ser

Asnh Ala

225

usculus

tgcaacagtc
cttctggata
gcctagagtg
tcaaaggcaa
gcagcctgac
gctacgagga
ccaaaacgac
ccatggtgac
ggaactctgg
tctacactct
cctgcaacgt
attgtggttg
ccccaaagec
tagacatcag
tgcacacagc
gtgaacttcc
acagtgcagc
aggctccaca
gtctgacctg
atgggcagcec
acttcatcta
cctgetcotgt
ctcectggtaa

usculus

ser Tgp
Glu val
20

ser val

Asn Met

Gly Glu
Gly
85

Glu

Lys

Met
100
Ala Arg

Trp Gly

Pro Ser

Thr
Gln
Lys
His
Ile
70

Lys
Leu
Leu

Ala

val

440

tggacctgaa
cacattcact
gataggagaa
ggccacattg
atctgaggac
ctggtacttc
acccceatct
cctgggatge
atccctgtec
gagcagctca
tgcceacccg
taagccttgce
caaggatgtg
caaggatgat
tcagacgcaa
catcatgcac
tttcecctgece
ggtgtacacc
catgataaca
agcggagaac
cagcaagctc
gttacatgag
atga ‘

Phe Leu

Leu GIn

Met Ser

Trp val
55
Asn Pro

Ala Thr

Arg Ser

val Tyr
120
Gly Thr
135

Tyr Pro

150

val
165
val

Met

Thr
180
Pro Ala

val Pro

His Pro

Thr
Thr
val
Ser

Ala

Leu Gly

Trp Asn
Gln
200
Thr

Leu

Ser
215

Ser ser

230

ctaatgaagc
gactacaaca
attaatccta
actgtagaca
tctgecagtcet
gatgtctggg
gtctatccac
ctggtcaagg
agcggtgtgc
gtgactgtcc
gccagcagea
atatgtacag
ctcaccatta
cccgaggtcc
ccccgggagg
caggactggce
cccatcgaga
attccacctc
gacttcttce
tacaagaaca
aatgtgcaga
ggcctgcaca

Phe Leu Leu

10

Gin Ser Gly

25
Cys

Lys Ala

Lys GIin Asn

Asn Ser Gly

Thr val
90
Thr

Leu

Leu Ser

105
Asp

Gly Ser

Thr val Thr

Ala Pro
155

val

Leu

Leu
170
Gly

Cys
Ser ser
185
Ser

Asp Leu

Trp Pro Ser
val

235

Thr Lys
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445

ctggggcettce
tgecactgggt
acagtggtgg
agtcttccag
attactgtgc
gcgcagggac
tggcccctyg
gctatttccc
acaccttecc
cctccageac
ccaaggtgga
tcccagaagt
ctctgactece
agttcagctg
agcagttcaa
tcaatggcaa
aaaccatctc
ccaaggagcea
ctgaagacat
ctcagccceat
agagcaactg
accaccatac

ser Gly Thr

Glu Leu
30

Tyr

Pro

ser Gly

Gln Gly
60
Gly

Lys

Ser Gly

Asp Lys Ser
Ser
110

ASD

Glu Asp
Glu
125
Ser

Tyr
val Ser
140
Gly

ser Ala

Lys Gly Tyr
Ser
190

Leu

Leu Ser
Thr
205
Thr

Tyr
Glu val
220
Asp

Lys Lys

agtgaagatg
gaaacagaac
tagtggctac
cacagcctac
aagattggtc
cacggtcacc
atctgcetgece
tgagccagtyg
agctgtcctg
ctggcccage
caagaaaatt
atcatctgtc
taaggtcacg
grttgtagat
cagcactttc
ggagttcaaa
caaaaccaaa
gatggccaag
tactgtggag
catggacaca
ggaggcagga
tgagaagagc

Ala
15
Met

Gly
Lys
Thr Phe
Ser Leu
AsSn

80
ser

Tyr

Ser
95
Ala val

Trp Tyr

Ala Lys
Gln
160
Pro

Ala

Phe
175
Gly val

Ser Ser

Thr Cys

val
240

Ile

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1344



Pro Arg Asp

ser Ser val

Thr Leu Thr

Gly
245
Ile

Cys

Phe
260

Pro Lys

275"

Pro Glu
290

Ala

Asp
Thr Gln
305
Ser

val ser

GTu pPhe Lys
Ile
355

Pro

Lys Thr
Ile
370
Cys

Thr
Thr Met
385

Gln Asn

Trp

met Asp Thr
Asn
435

Leu

Lys Ser

glu Gly
450
Gly Lys
465

<210> 156
<211> 1401
<212> DNA
<2313> Mus m

<400> 156

atgggatgga
gtccagcetge
tgcaaggett
ggaaagagcc
caaaagttca
gagctccgea
gatggcagct
tcctcageca
actaactcca
gtgacctgga
tctgacctet
accgtcacct
cccagggatt
atcttccecc
gttgtggtag
gtggaggtgc
tcagtcagtg
agggtcaaca
agaccgaagg
aaagtcagtc
cagtggaatg
ggctcttact
actttcacct
tceccactcetce

157
214
PRT
Mus m

157

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

<400>

val Gln

Thr GIn

Cys
Phe
val
Phe

Pro

Lys Pro

Pro Pro

Thr Cys
280
Ser Trp
295

Arg Glu

310

Glu Leu
325
Cys Arg
340
Ser Lys

Pro Pro

ITe Thr

Pro
val
Thr
Lys

Asp

Ile Met:

Asn Ser
Gly
360
Glin

Lys

Glu
375

Phe Phe

390

Glin
405
Gly

Gly

ASD
420
Trp Glu

His Asn

usculus

gctggacctt
aacagtctgg
ctggatacac
tagagtggat
aaggcaaggc
gcctgacatc
acgaggactg
aaacgacacc
tggtgaccct
actctggatc
acactctgag
gcaacgttgc
gtggttgtaa
caaagcccaa
acatcagcaa
acacagctca
aacttcccat
gtgcagcttt
ctccacadgt
tgacctgcat
ggcagccage
tcatctacag
gctctgtgtt
ctggtaaatg

usculus

Pro

ser

Ala

His

Ala Glu

Tyr Phe
Asn
440
Thr

Gly

His
455

tctcttectc
acctgaacta
attcactgac
aggagaaatt
cacattgact
tgaggactct
gtacttcgat
ccecatctgte
gggatgcctg
cctgtecage
cagctcagtg
ccaccecgyec
gccttgeata
ggatgtgetc
ggatgatccc
gacgcaaccc
catgcaccag
ccetgececce
gtacaccatt
gataacagac
ggagaactac
caagctcaat
acatgagggc
a

Cys
Lys
265
val

Phe
Glu
His
Ala
345
Arg
Met
Pro
AsSh

Ile
425

Ile
250
Pro
val
val
Gln
Gln
330
Ala
Pro
Ala
Glu
Tyr

410
Tyr

Cys
Lys
val
Asp
Phe
315
Asp
Phe
Lys
Lys
Asp
395
Lys

Ser

Thr
Asp
Asp
Asp
300
Asn
Trp
Pro
Ala
ASp
380
Ile
Asn

Lys

val
val
Ile
285
val
Ser
Leu
Ala
Pro
365
Lys
Thr
Thr

Leu

Pro

Leu

270

Ser
Glu
Thr
Asn
Pro
350
GIn
val
val
Gin

Asn
430

Glu
255
Thr
Lys
val
Phe
Gly
335
Ile
val

ser

Glu

Pro
415
val

val

Thr

Glu

Phe Thr

Lys ser

ctgtcaggaa
atgaagcctg
tacaacatgc
aatcctaaca
gtagacaagt
gcagtctatt
gtctggggcyg
tatccactgg
gtcaagggcet
ggtgtgcaca
actgtccect
agcagcacca
tgtacagtcc
accattactc
gaggtccagt
cgggaggagc
gactggctca
atcgagaaaa
ccacctcceca
ttcttcocty
aagaacactc
gtgcagaaga
ctgcacaacc

Page 55

ser val
445

Ser

cys

Leu
460

ctgcaggtgt
gggcttcagt
actgggtgaa
gtggtggtag
cttccagcac
actgtgcaag
cagggaccac
cccotggatce
atttccctga
ccttcccage
ccagcacctg
aggtggacaa
cagaagtatc
tgactcctaa
tcagctggtt
agttcaacag
atggcaagga
ccatctccaa
aggagcagat
aagacattac
agcccatcat
gcaactggga
accatactga

His

Leu

Ser

cctetetgag
gaagatgtcc
acagaaccaa
tggctacaac
agcctacatg
attggtctac
ggtcaccgtc
tgctgeccaa
gccagtgaca
tgtcctgcag
gcccagcgag
gaaaattgtg
atctgtcttc
ggtcacgtgt
tgtagatgat
cactttccgce
gttcaaatgc
aaccaaaggc
ggccaaggat
tgtggagtgg
ggacacagat
ggcaggaaat
gaagagcctce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1401



Asp
1
ASp
‘Leu
Tyr
ser
65
Glu
Thr
Pro
Gly
Asn
145
Asn
ser
Thr

Phe

11e
Arg
Tyr
Tyr
50

Gly
Asp
phe
Thr
Ala
130
val
ser
Thr
Cys

Asn
210

Gln
val
Trp
Thr
ser
Ile
Gly
val
115
Ser
Lys
Trp
Leu
Glu

195
Arg

158
042
DNA
Mus m

<400> 158
gatatccaga
atctgttgca
gatggaactt
aggttcagtg
gaagatattg
gggaccaagc
tccagtgage
cccaaagaca
aacagttgga
ttgaccaagg
tcaacttcac

<210> 159
<211> 234
<212> PRT
<213> Mus m

158
ser

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

<400>
Met Met

1
Gly Thr Arg
- Leu
35
‘ASn

Ala Ser

Thr
50

Ile

Lys
65

Arg
Asn

Thr

Leu
Phe
Leu

Leu

Leu
Ser
Glu

Pro

Met Thr G1

Thr Ile
20

Tyr

Cy

Gin Gl

Ser Arg Le

Thr As
70

Ty

Gly

Thr
85
Gly

Ala
Th
Ph

Gly
100
Ser Ile

val val Cy
1}
15

G1

Trp Lys

Thr Asp
165
Thr Leu Th
180
Ala

Thr Hi

Asn Glu Cy

usculus

tgacacagac
gggcaagtca
ttaaactcct
gcagtgggtc
ccacttactt
tggaaataaa
agttaacatc
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

usculus

ser Ala Gl
5

Cys Asp I1

20
Gly

Asp Ar

Tyr Leu

Ile Tyr

Ser Gl
85
Glu

Gly
As
Ph

Gln
100

Tyr Thr

n Thr.

s Cys

n Lys
His
55

Tyr

u

p

r phe

r Lys

e Pro

Phe
135
ASD

s

e
0
n Asp

roLys
s Lys

s

Thr
Arg
Pro
40

Ser
Ser
Cys
Leu
Pro
120
Leu
Gly
ser
Asp

Thr
200

Ser
Ala
25

ASp
Gly
Leu
GIn
Glu
105
ser
Asn
Ser
Lys
Glu

185
Ser

Ser
10

Ser
Gly
val
Thr
Gln
Ile
Ser
Asn
Glu
Asp
170
Tyr
Thr

Leu
Glin
Thr
Pro
Ile
75

Gly
Lys
Glu
Phe
Arg
155
Ser
Glu

Ser

Tyr

tacatcctcc
ggtcattacc
gatctactac
tggaacagat
ttgccaacag
acgggctgat
tggaggtgcec
gtggaagatt
cagcaaagac
acgacataac
gagcttcaac

n Phe Leu

e GIn Met
Thr
40

Tyr

g val

Trp

Gly
Thr

Gin

ctgtctgect
aattatttat
acatcaagat
tattctctca
ggtgatacgc
gctgcaccaa
tcagtcgtgt
gatggcagtg
agcacctaca
agctatacct
aggaatgagt

Ley Leu
10
GIn Thr
25
Ile

Cys Cys

Gln Lys

His

Tyr

Thr

y Ser

p Ile

e Gly

Ser
Gly
Ala

Gly

Arg
Thr
Thr

105
Gly

Leu
ASp
90

Tyr

Thr

pPage 56

75
Tyr

Phe

Lys

ser Ala Ser
Thr
30

Leu

val Ile

Phe Lys

45
Arg

ser Phe

60
ser

Asn Leu

Asp Thr Leu

Ala Asp
110
Thr

Arg
Gin Leu
125
Tyr Pro Lys
140
GIn

Asn Gly

Thr Tyr Ser
Asn
190

val

Arg His

Ile
205

Pro

ctctgggaga
actggtatca
tacactcagg
ccattagcaa
ttccgtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggcceac
gt

Leu Leu

Thr ser
30
Ala
45
ASp

Arg

Pro
60
Ser

Gly val

Ser Leu Thr
Gin
110

Ile

Cys Gln

Leu Glu

Cys
ser
ser

Gly

Leu Gly
15
Asn Tyr

Leu Ile

ser Gly

GIn
30
Tyr

Glu

Pro
95
Ala Ala

Ser Gly

Asp Ile

val Leu
160
Met Ser
175
Ser Tyr

Lys Ser

cagagtcacc
gcagaaacca
agtcccatca
cctggaacag
gttcggaggy
cttcccacca
caacttctac
tggcgtcctyg
caccctcacg
tcacaagaca

Phe
15
Leu Ser

Gin val

Thr Phe

Ser
80
Ser

Pro

Ile
95
Gly Asp

Lys Arg

60

120
180
240
300

360
420
480
540
600
642




Ala
Leu
145
Pro
AsSn
Tyr
His

Ile

ASD
130
Thr
Lys
Gly
Ser
AsSh

210
val

115
Ala

ser
ASp
val
Met
195
Ser

Lys

Ala
Gly
Ile
Leu
180
Ser
Tyr

Ser

Pro
Gly
Asnh
165
Asn
Ser
Thr

Phe

Thr

Ala

150
val

Ser
Thr
Cys

Asn
230

val
135

ser

Lys
Trp
Leu

Glu

215

Arg

120
Ser

val
Trp
Thr
Thr
200
Ala

Asn

Ile
val
Lys
ASpP
185
Leu
Thr

Glu

Phe
Cys
Ile
170
Gln
Thr
His

Cys

Pro
Phe
155
ASp
Asp
Lys

Lys

Pro
140
Leu
Gly
Ser
ASp

Thr
220

125
Ser

Asnh
ser
Lys
Glu

205
Ser

ser
Asn
Glu
ASP
190
Tyr

Thr

225

<210> 160
<211> 702
<212> DNA

<213> Mus musculus

<400> 160

atgatgtect
gatatccaga
atctgttgca
gatggaactt
aggttcagtg
gaagatattg
gggaccaagc
tccagtgagce
cccaaagaca
aacagttgga
ttgaccaaggd
tcaacttcac

<210> 161
<211> 447
<212> PRT
<213> Mus m

<400> 161
Glu val GIn
1

Ser val Lys

ctgctcagtt
tgacacagac
gggcaagtca
ttaaactcct

gcagtgggtc

ccacttactt
tggaaataaa
agttaacatc
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

usculus

teu Gln
5

Met Ser

Glin

Cys

ccttggtctce
tacatcctcc
ggtcattacc
gatctactac
tggaacagat
ttgccaacag
acgggctrgat
tggaggtgcce
gtggaagatt
cagcaaagac
acgacataac
gagcttcaac

ser Gly

Lys Ala

Pro

Ser

ctgttgctct
ctgtctgect
aattatttat
acatcaagat
tattctctca
ggtgatacgc
gctgcaccaa
tcagtcgtgt
gatggcagtg
agcacctaca
agctatacct
aggaatgagt

Glu
10
Gly

Leu

Tyr

gttttcaagg
ctctgggaga
actggtatca
tacactcagg
ccattagcaa
ttccgtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggccac
gt

Met Lys

Thr Phe

30

Pro

Thr

ASh
Gly
Lys
65

Met
Ala
Trp
Pro
mMet
145
Thr
Pro

val

His

Met
Glu
50

Gly
Glu
Arg
Gly
Ser
130
val
val
Ala

Pro

Pro

His
35

Ile
Lys
Leu
Leu
Ala
115
val
Thr
Thr
va'l
Ser

195
Ala

20
Trp

Asn
Ala
Arg
Gly
100
Gly
Tyr
Leu
Trp
Leu
180
ser

ser

Met
Pro
Thr
Ser
85

Tyr
Thr
Pro
Gly
Asn
165
GIn
Thr

Ser

Lys
Asn
Leu
70

Leu
val
Thr
Leu
Cys
150
Ser
Ser
Trp

Thr

Gln
Ser
55

Thr
Thr
Gly
va'l
Ala
135
Leu
Gly
ASD

Pro

Lys

AsSh
40

Gly
val
Ser
Asn
Thr
120
Pro
val
Ser
Leu
Ser

200
val

25
Gln

Gly
Asp
Glu
Tyr
105
val
Gly
Lys
Leu
Tyr
185
Glu

Asp

Gly
Ala
Lys
Asp
90

Glu
Ser
Ser
Gly
Ser
170
Thr
Thr

Lys
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Lys
Gly
Ser
75

Ser
ASp
Ser
Ala
Tyr
155
Ser
Leu
val

Lys

ser
Tyr
60

Ser
Ala
Trp
Ala
Ala
140
Phe
Gly
Ser

Thr

Ile

Ley
45

Asn
Arg
val
Tyr
Lys
125
Glin
Pro
val
Ser
Cys

205
val

Glu
Gln
Thr
TYr
Phe
110
Thr
Thr
Glu
His
Ser
190
Asn

Pro

Glu Gln

phe Tyr
160
Arg Gln
175
Ser Thr

Glu Arg

Ser Pro

taccagatgt
cagagtcacc
gcagaaacca
agtcccatca
cctggaacag
gttcggaggyg
cttcccacca
caacttctac
tggegtectg
caccctcacg
tcacaagaca

Gly Ala
15
Asp Tyr

Trp Ile

GIn Phe

Ala Tyr
80
Tyr Cys
95
Asp val

Thr Pro

Asn Ser
val
160
Phe

Pro

Thr
175
val Thr

val Ala

Arg Asp

60

120
180
240
300
360
420
480
540
600
660
702




Cys
225
Phe
Pro
val
Thr
Glu
305
Cys
Ser
Pro
ITe
Gly
385
ASp

Trp

210
Gly

Ile
Lys
Gln
G1n
290
Leu
Arg
Lys
Pro
Thr
370
GIn
Gly
Glu

Asn

cys
Phe
val
Phe

275
Pro

-Pro

val
Thr
Lys
355
Asp
Pro
ser
Ala

His

Lys
Pro
Thr
260
Ser
Arg
Ile
AsSn
Lys
340
Glu
Phe
Ala
Tyr
Gly

420
His

Pro
Pro
245
Cys
Trp
Glu
Met
Ser
325
Gly
Gln
Phe
Glu
phe
405
Asn

Thr

Cys
230
Lys
val
Phe
Glu
His
310
Ala
Arg
Met
Pro
Asn
390
ITe
Thr

Glu

215
Ile

Pro
val
val
G1n
295
Gn
Ala
Pro
Ala
Glu
375
Tyr
Tyr
Phe

Lys

Cys
Lys
val
Asp
280
Phe
Asp
Phe
Lys
Lys
360
Asp
Lys
Ser
Thr

Ser

Thr
Asp
ASp
265
Asp
Asn
Trp
Pro
Ala
345
Asp
Ile
Asn
Lys
Cys

425
Leu

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

Ser

Pro
235
l.eu
Ser
Glu
Thr
Ash
315
Pro
Gln
val
val
Gln
395
Asn
val

His

220
Glu

Thr
Lys
val
Phe
300
Gly
Ile
val
Ser
Glu
380
Pro
val
l.eu

Ser

val
Ile
ASp
His
285
Arg
LysS
Glu
Tyr
Leu
365
Trp
Ite
GlIn
His

Pro

Ser
Thr
Asp
270
Thr
Ser
Glu
Lys
Thr
350
Thr
GIn
Met
Lys
Glu

430
Gly

His
: 435

<210> 162
<211> 1341
<212> DNA
<213> Mus m

<400> 162

gaggtccagce
teetgcaagg
caaggaaaga
aaccagcagt
atggagctcc
tacgttggta
gtctectcag
caaactaact
acagtgacct
cagtctgacc
gagaccgtca
gtgcccaggg
ttcatcttcc
tgtgttgtgg
gatgtggagg
cgctcagtca
tgcagggtca
ggcagaccga
gataaagtca
tggcagtgga
gatggctctt
aatactttca
ctctceccact

<210> 163
<211> 466
<212> PRT
<213> Mus m

<400> 163

Met Gly Trp Ser Trp Thr Phe Leu Phe
1 5

usculus

tgcaacagtc
cttctggata
gcctagaatg
tcaaaggcaa
gcagcctgac
attacgagga
ccaaaacgac
ccatggtgac
ggaactctag
tctacactct
cctgcaacgt
attgtggttg
ccccaaagec
tagacatcag
tgcacacagc
gtgaacttcc
acagtgcagc
aggctccaca
gtctgacctg
atgggcagcc
acttcatcta
cctgctctgt
ctcctggtaa

usculus

440

tggacctgaa
cacattcact
gataggagaa
ggccacattg
atctgaggac
ctggtacttc
acccceatct
cctgggatge
atccctgtece
gagcagctca
tgcccacccg
taagccttge
caaggatgtg
caaggatgat
tcagacgcaa
catcatgcac
tttcectgec
ggtgtacacc
catgataaca
agcggagaac
cagcaagctc
gttacatgag
a

ctaatgaagc
gactacaaca
attaatccta
actgtagaca
tctgeagtct
gatgtctagg
gtctatccac
ctggtcaagg
agcggtgtgc
gtgactgtcc
gccagcagcea
atatgtacag
ctcaccatta
cccgaggtcec
cccegggagg
caggactggc
cccatcgaga
attccacctc
gacttcttce
tacaagaaca
aatgtgcaga
ggccectgcaca

10

445

ctggggcttc
tgcactggat
acagtggtgg
agtcctccag
attactgtgc
gcgcagggac
tggcecectgg
gctatttecc
acaccttccce
cctecageac
ccaaggtgga
tcccagaagt
ctctgactee
agttcagctg
agcagttcaa
tcaatggcaa
aaaccatctc
ccaaggagca
ctgaagacat
ctcagcccat
agagcaactg
accaccatac
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val
240
Thr

Ser

Leu
255
Pro Glu

Ala Glin

val ser

Phe Lys
320
Thr Ile
335
ITe Pro

Cys Met

Trp Asn

Thr
400
Asn

Asp

Ser
415
Gly Leu

Lys

agtgaagatg
gaagcagaac
tgctyggetac
gacagcctac
aagattgggc
cacggtcace
atctgetgec
tgagccagtyg
agctgtectg
ctggcecage
caagaaaatt
atcatctgtc
taaggtcacy
gtttgtagat
cagcacttte
ggagttcaaa
caaaaccaaa
gatggccaag
tactgtggag
catggacaca
ggaggcagga
tgagaagagce

Leu Leu Ser Gly Thr Ala Gly

15

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1341



val Leu Ser ggu val Gln Leu Gln ggn Ser Gly Pro Glu Lgu Met Lys
3
Pro Gly Aga Ser val Lys Met igr Cys Lys Ala Ser Ggy Tyr Thr phe
3 4
Thr Asp Tyr Asn Met His ggp Met Lys Glin Asn GIn Gly Lys Ser Leu
50 60
Glu Trp Ile Gly Glu Ile Asn Pro Asn Ser Gly Gly Ala Gly Tyr Asn
65 70 75 80
GIn G¢Tn pPhe Lys g?y Lys Ala Thr Leu ghr val Asp Lys Ser Ser Arg
5 ' 0 95
Thr Ala Tyr Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala val
100 105 110
Tyr Tyr Cys Ala Arg Leu Gly Tyr val Gly Asn Tyr Glu Asp Trp Tyr
115 120 125
Phe Asp-val Trp Gly Ala Gly Thr Thr val Thr val ser ser Ala Lys
130 135 140
Thr Thr Pro Pro ser val Tyr Pro Leu Ala Pro Gly Ser Ala Ala Gin
145 150 155 160
Thr Asn Ser Met val Thr Leu Gly Cys Leu val Lys Gly Tyr Phe Pro
165 170 175
Glu Pro val Thr val Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly val
180 185 ‘ 190
His Thr pPhe Pro Ala val Leu GIn Ser Asp Leu Tyr Thr Leu Ser Ser
195 200 205
ser val Thr val Pro Ser Ser Thr Trp Pro Ser Glu Thr val Thr Cys
210 « _ 215 220
Asn val Ala His Pro Ala Ser Ser Thr Lys val Asp Lys Lys Ile val
225 230 © 235 240
Pro Arg Asp Cys Gly Cys Lys Pro Cys Ile Cys Thr val pro Glu val
245 250 255
ser Ser val Phe Ile Phe Pro Pro Lys Pro Lys Asp val Leu Thr Ile
260 265 270
Thr Leu Thr pro Lys val Thr Cys val val val Asp Ile Ser Lys Asp
275 : 280 285
Asp Pro Glu val Gln Phe Ser Trp Phe val Asp Asp val Glu val His
290 295 300
Thr Ala Gln Thr GIn Pro Arg Glu Glu GIn Phe Asn Ser Thr Phe Arg
305 310 315 320
ser val Ser Glu Leu Pro ITe Met His Gln Asp Trp Leu Asn Gly Lys
_ 325 330 335
Glu Phe Lys Cys Arg val Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu
340 345 ‘ 350
Lys Thr Ile ser Lys Thr Lys Gly Arg Pro Lys Ala Pro G6In val Tyr
355 360 365
Thr Ile Pro Pro Pro Lys Glu GIn Met Ala Lys Asp Lys val ser Leu
370 375 380
Thr Cys Met Ile Thr Asp Phe Phe Pro Glu Asp ITe Thr val Glu Trp
385 390 395 400
GIn Trp Asn Gly GIn Pro Ala Glu Asn Tyr Lys Asn Thr Gin Pro Ile
405 410 415
Met Asp Thr Asp Gly Ser Tyr Phe Ile Tyr Ser Lys Leu Asn val Gln
: 420 425 430
Lys Ser Asn Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser val Leu His
435 440 445
Glu Gly Leu His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro
450 455 460
Gly Lys
465

<210> 164
<211> 1398
<212> DNA
<213> Mus musculus

<400> 164
atgggatgga gctggacctt tctcttcctc ctgtcaggaa ctgcaggtgt cctctctgag 60

gtccagetge aacagtctgg acctgaacta atgaagcctg gggettcagt gaagatgtcc 120
tgcaaggctt ctggatacac attcactgac tacaacatgc actggatgaa gcagaaccaa 180
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ggaaagagec
cagcagttca
gagctccgea
gttggtaatt
tcctcageca
actaactcca
gtgacctgoga
tctgacctct
accgtcacct
cccagggatt
atcttccecc
gttgtggtag
gtggaggtgc
tcagtcagtyg
agggtcaaca
agaccgaagg
aaagtcagtc
cagtggaatg
ggctcttact
actttcacct
tcccactcte

165
214
PRT

<210>
<211>
<212>
<Z213> Mus m

<400> 165
Asp ITe GIn
1

Asp Arg val

Leu Asn Trp

35

Phe Tyr Thr

50
Ser Gly Ser
65

Glu Phe

ASp

Thr pPhe Gly
val
115

Ser

pro Thr

ATa
130
val

Gly

AsSn
145
Asn

Lys

Ser Trp

ser Thr Leu
Glu
195

Arg

Thr Cys

Ash
210

Phe

166
645
DNA
Mus m

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

<400> 166

gatatccaga
atcagttgca
gatggaactt
aggttcagtg
gaagattttg

tagaatggat
aaggcaaggc
gcctgacatce
acgaggactg
aaacgacacc
tggtgaccct
actctggatc
acactctgag
gcaacgttgc
gtggttgtaa
caaagcccaa
acatcagcaa
acacagctca
aacttcccat
gtgcagettt
ctccacaggt
tgacctgcat
ggcagccage
tcatctacag
gctctgtgtt
ctggtaaa

usculus

Met Thr Gl
5

ser 1le
20

Tyr

sSe

GIn G1

Ser Arg Le
AS
70

Gly Thr
Thr
85

Gly

Ala
Th
Ph

Gly
100
ser Ie

val val Cy
11
15

-G

Trp Lys

Thr Asp
165
Thr Leu Th
180
Ala

Thr Hi

Asn Glu Cy

usculus

tgacacagac
gggcaagtca
ttaaactcct
gcagtgggtc
ccacttactt

Tyr

aggagaaatt
cacattgact
tgaggactct
gtacttcgat
cccatctgtce
gggatgcctg
cctgtccage
cagctcagty
ccacceggec
gccttgcata
ggatgtgctc
ggatgatccc
gacgcaaccc
catgcaccag
ccectgeececec
gtacaccatt
gataacagac
ggagaactac
caagctcaat
acatgagggc

n Thr Thr

r Cys Arg

n Lys Pro

Leu Ser

55
Tyr

Phe

u

p

r Lys
Pro
120
iLeu

e Pro

phe
135
ASp

s
e Gly
0
1

Asp Sser

r Lys Asp
Thr

200

s Lys

S

-tacatcctcc

agacattagc
tatcttctac
tggaacagat
ttgccaacag

roLeu

aatcctaaca
gragacaagt
gcagtctatt
gtctggggcg
tatccactgg
gtcaagggct
ggtgtgcaca
actgtcccct
agcagcacca
tgtacagtcc
accattactc
gaggtccagt
cgggaggage
gactggctca
atcgagaaaa
ccaccteeca
ttctteeccty
aagaacactc
gtgcagaaga
ctgcacaacc

Ser Leu
10

Ser

Ser
Ala GlIn
25

ASp

Gly Thr

Gly val Pro

Thr Ile
Gln
90
Ile

Gln Gly
Glu
105
ser

Lys

ser Glu

asn Asn Phe

ser Glu Arg

155

Lys Asp Ser
170

GIlu Tyr Glu

185

ser

Thr ser

ctgtctgect
aattatttaa
acatcaagat
tattctctca
ggagatacgc

page 60

gtggtggtgc
cctccaggac
actgtgcaag
cagggaccac
cccctggatce
atttccctga
cctteccagce
ccagcacctyg
aggtggacaa
cagaagtatc
tgactecctaa
tcagctggtt
agttcaacag
atggcaagga
ccatctccaa
aggagcagat
aagacattac
agcccatcat
gcaactggga
accatactga

ser Ala

Asp Ile

Phe Lys
Ser
60

Tyr

Arg

I

Asp Thr

Arg Ala

Gln Leu
125
Tyr Pro
140
GIn Asn

Thr Tyr Ser
Asn
190

val

Arg His

Ile
205

Pro

ctctgggaga
actggtatca
tactctcagg
ccatttacaa
ttccgtacac

tggctacaac
agcctacatg
attgggctac
ggtcaccgtc
tgctgeccaa
gccagtgaca
tgtcctgcag
gcccagegag
gaaaattgty
atctgtcttc
ggtcacgtgt
tgtagatgat
cactttccge
gttcaaatgc
aaccaaaggc
ggccaaggat
tgtggagtgg
ggacacagat
ggcaggaaat
gaagagcctc

Leu
15
Asn

Leu

Ser
ASD
val Leu
160
Met Ser
175
Ser Tyr

Lys Ser

cagggtctcc
gcagaaacca
agtcccatca
cctggageaa
tttcggaggy

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1398

60

120
180
240
300



gggaccaaac
tccagtgage
cccaaagaca
‘aacagttgga
ttgaccaagg
tcaacttcac

<210> 167
<211> 234
<212> PRT
<213> Mus m

<400> 167
Met Met Ser
1
Gly Thr Arg
Leu
35

Asn

Ala ser

ser
50
Leu

Ile
Lys Leu
65

Arg

Phe ser

Asn Leu Glu
Pro
115

Ala

Thr Leu

Ala Asp
130

Thr Ser

Leu
145
Pro

Lys Asp

Asn Gly val
Met
195
ser

Tyr Ser
Asn
210
val

His

Ile
225

Lys

<210> 168
<211> 705
<212> DNA
<213> Mus m

<400> 168

atgatgtcct
gatatccaga
atcagttgca
gatggaactt
aggttcagtyg
gaagattttg
gggaccaaac
tccagtgage
cccaaagaca
aacagttgga
ttgaccaagg
tcaacttcac

<210> 169
<211> 447
<212> PRT
<213> Mus m

tggaaataaa
agttaacatc
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

usculus

Ser Ala
5
Cys Asp
20
Gly Asp

Tyr Leu

ITe Phe
Ser
85
Glu

Gly

GlIn
100
Tyr Thr

Ala Pro

Gly Gly

Gln
Ile
Arg
Asn
TYyr
Gly
ASp
phe
Thr

Ala

acgggctgat
tggaggtgcce
gtggaagatt
cagcaaagac
acgacataac
gagcttcaac

Phe Leu

GIn Met

ser
40
Tyr

val

Trp
55
Thr Ser

ser Gly

Phe Ala

Gly
120
Ser

Gly

val
135

Ser val

150

Ash
165
Asn

Ile

Leu
180
Ser Sser

Tyr Thr

Ser Phe

val
Ser
Thr
cys

Asn

Lys Trp

Trp Thr
Thr
200
Ala

Leu

Glu
215

Arg Asn

230

usculus

ctgctcagtt
tgacacagac
gggcaagtca
ttaaactcct
gcagtgggtc
ccacttactt
tggaaataaa
agttaacatc
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

usculus

ccttggtctce
tacatcctec
agacattagc
tatcttctac
tggaacagat
ttgccaacag
acgggctgat
tggaggtgcee
gtggaagatt
cagcaaagac
acgacataac
gagcttcaac

Gly
Thr
25

Ile
Gln
Arg
Thr
Thr
105
Gly
Ile
val
Lys
Asp
185
Leu
Thr

Glu

gctgcaccaa
tcagtcgtot
gatggcagtg
agcacctaca
agctatacct
aggaatgagr

Leu Leu
10
G1n Thr

Ser Cys

Gln Lys
Leu
75
Tyr

Leu

Asp
90
Tyr Phe

Thr Lys

Phe Pro
Phe
155
ASp

Cys

Ile
170
Gln Asp

Thr Lys

His Lys

Cys

ctgttgctet
ctgtctgect
aattatttaa
acatcaagat
tattctctca
ggagatacgc
gctgcaccaa
tcagtcgtgt
gatggcagtg
agcacctaca
agctatacct
aggaatgagt

Page 61

ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggccac
gttag

Leu Leu Cys
Ser
30

Ser

Thr Ser

Ala
45
Asp

Arg
Pro Gly
60
Ser

Gly val

Ser Leu Thr
Gin
110

Ile

Cys Gln
Glu
125
Ser

Leu

Pro Ser

140
Leu

Asn Asn

Gly ser Glu

ser Lys Asp
190
Glu Tyr
205

Ser

Asp
Thr Thr
220

gttttcaagg
ctctgggaga
actggtatca
tactctcagg
ccatttacaa
ttccgtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggccac
gttag

cttcccacca
caacttctac
tggegtecty
caccctcacg
tcacaagaca

Phe Gln
15
Leu Ser

GIn Asp

Thr Phe

Ser
80
Tyr

Pro

Ile
95
Gly Asp

Lys Arg

Glu GlIn

Phe Tyr
160
Arg Gln
175
Ser Thr

Glu Arg

Ser Pro

taccagatgt
cagggtctcc
gcagaaacca
agtcccatca
cctggagcaa
tttcggaggg
cttcccacca
caacttctac
tggcgtecty
caccctcacg
tcacaagaca

360
420
480
540
600
645

60

120
180
240
300
360
420
480
540
600
660
705



<400> 169
Glu val Gln

1
ser

Asn
Gly
Lys
65

Met
Ala
Trp
Pro
Met
145
Thr
Pro
val
His
Cys
225
Phe
Pro
val
Thr
Glu
305
Cys
Ser
Pro
Ile
Gly
385
Asp
Trp

His

<210>
<211>

val
Met
Glu
50

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

Asn

Lys
His
35

Ile
Lys
Ley

Leu

Leu
Met
20

Trp
Asn
Ala
Arg

Gly
100

Ala Gly

115
va'l

Thr
Thr
val
Ser
195
Ala
Cys
Phe
val

Phe

275
Pro

Pro
val
Tht
Lys
355
Asp
Pro
Ser

Ala

His
435

170
1344

<212> DNA

<213>
<400>

gaggtccaac
tcctgeaagy
caaggaaaga
aaccagaagt

Tyr

Leu

Trp

Leu
180
ser
Ser
Lys
Pro
Thr
260
Ser
Arg
Ile
Ash
Lys
340
Glu
phe
Ala
Tyr
Gly

420
His

Gln
Ser
val
Pro
Thr
Ser
85

Tyr
Thr
Pro
Gly
Asnh
165
Glin
Thr
ser
Pro
Pro
245
Cys
Trp
Glu
Met
Ser
325
Gly
Gin
Phe
Glu
Phe
405
Asn

Thr

Mus musculus

170

Gln
Cys
Lys
Asn
Leu
70

Leu
Asp
Thr
Leu
Cys
150
Ser
Ser
Trp
Thr
Cys
230
Lys
val
Phe
Glu
His
310
Ala
Arg
Met
Pro
Asn
390
Ile
Thr

Glu

Ser
Lys
Glin
ser
55

Thr
Thr
Asp
val
Ala
135
Leu
Gly
Asp
Pro
Lys
215
ITe
Pro
val
val
Gin
295
Gin
Ala
Pro
Ala
Glu
375
Tyr
Tyr
Phe

Lys

Gly
Ala
Ash
40

Gly
val
Ser
Ile
Thr
120
Pro
val
Ser
Leu
Ser
200
val
Cys
Lys

val

Asp

280
Phe

Asp
Phe
LysS
Lys
360
ASp
Lys
Ser

Thr

Ser
440

Pro
Ser
25

Gln
Gly
Asp
Glu
TYyr
105
val
Gly
Lys
Leu
Tyr
185
Glu
Asp
Thr
Asp
Asp
265
ASp
AsSn
Trp
Pro
Ala
345
Asp
Ile
ASh
Lys
Cys

425
Leu

Glu
10
Gly

Gly

Ala
LysS
Asp
90

Asp
Ser
Ser
Gly
ser
170
Thr
Thr
Lys
val
val
250
Ile
val
Ser
Leu
Ala
330
Pro
Lys
Thr
Thr
Leu
410
Ser

Ser

Leu
Tyr
Lys
Gly
Ser
75

Ser
Asp
ser
Ala
Tyr
155
Ser
Leu
val
Lys
Pro
235
Leu
ser
Glu
Thr
Asn
315
Pro
Gln
val
val
Glin
395
Ash
val

His

tgcaacagtc tggacctgaa ctaatgaagc
cttctggata tacattcact gactacaaca
ccctagactg gataggagaa attaatccta
tcaagggcaa ggccacattg actgtagaca

pPage 62

Met
Thr
Thr
Tyr
60

Ser
Ala
Trp
Ala
Ala
140
Phe
Gly
Ser
Thr
ITe
220
Glu
Thr
Lys
val
pPhe
300
Gly
Ile
val
Ser
Glu
380
Pro
val
Leu

Ser

Lys
Phe
Leu
45

Asn
Thr
val
Tyr
Lys
125
G1n
Pro
val
Ser
Cys
205
val
val
Ile
ASD
His
285
Arg
Lys
Glu
Tyr
Leu
365
Trp
1le
Gln
His

Pro
445

Pro
Thr
30

Asp
Gln
Thr
Tyr
Phe
110
Thr
Thr
Glu
His
ser
190
Asn
Pro
Ser
Thr
ASp
270
Thr
Ser
Glu
Lys
Thr
350
Thr
Gin
Met
Lys
Glu

430
Gly

Gly
15

ASp
Trp
Lys
Ala
Tyr
95

ASp
Thr
Asnh
Pro
Thr
175
val
val
Arg
ser
Ley
255
Pro
Ala
val
Phe
Thr
335
Ile
Cys
Trp
ASD
Ser
415
Gly

Lys

Ala
Tyr
Ile
phe
Tyr
80

Cys
val
Pro
Ser
val
160
Phe
Thr
Ala
Asp
val
240
Thr
Glu
GlIn
Ser
Lys
320
Ile
Pro
Met
Asn
Thr
400
AsSn

Leu

ctggggettc agtgaagatg ©0
tgcactgggt gaagcagaac 120
acagtggtgg tgctggctac 180

agtcctccac cacagcctac

240



atggagctcec
tacgatgata
gtctectcag
caaactaact
acagtgacct
cagtctgacc
gagaccgtca
gtgcccaggg
ttcatcttcc
tgtgttgtag
gatgtggagg
cgctcagtca
tgcagggtca
ggcagaccga
gataaagtca
tggcagtgga
gatggctctt
aatactttca
ctctceccact

171
466
PRT

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

<400> 171

gcagcctgac
tctacgacga
ccaaaacgac

‘ccatggtgac

ggaactctgg
tctacactct
cctgcaacgt
attgtggttg
ccccaaagec
tagacatcag
tgcacacagce
gtgaacttcc
acagtgcagc
aggctccaca
gtctgacctg
atgggcagec
acttcatcta
cectgetetgt
ctcctggtaa

Mus musculus

atctgaggac
ctggtacttc
acccccatct
cctgggatge
atccctgtec
gagcagctca
tgceccaccceg
taagccttge
caaggatgtg
caaggatgat
tcagacgcaa
catcatgcac
tttcectgec
ggtgtacacc
catgataaca
agcggagaac
cagcaagctc
gttacatgag
atga

tctgcagtct
gatgtctagg
gtctatccac
ctggtcaagg
agcggtgtgce
gtgactgtcc
gccagcagca
atatgtacag
ctcaccatta
cccgaggtcc
cccegggagy
caggactggc
cccatcgaga
attccacctc
gacttcttcc
tacaagaaca
aatgtgcaga
ggcctgcaca

Met Gly
1
val Leu

Pro Gly

Thr Asp
50
Asp Trp
65
Gln Lys

Thr Ala

Tyr Tyr

phe Asp
130
Thr Thr
145
Thr Asn

Glu Pro

His Thr
val
210
val

Ser

Asn
225
Pro Arg

ser Ser

Thr Leu
Pro
290
Ala

ASp

Thr
305
ser val

Glu Phe

Trp
Ser
Ala
35

Tyr

Ile

Pro
Sser
val
Phe
195
Thr
Ala
Asp
val
Thr
275
Glu
GIn
Ser

Lys

Ser Trp
5
Glu val
20
ser val

Asn Met

Gly Glu
Gly
85

Glu

Lys

Met
100
Ala Arg

Trp Gly

Pro Ser

val
165
val

Met

Thr
180
Pro Ala

val Pro

His Pro
Gly
245
Ile

Cys

Phe
260
Pro Lys

val GIn

Thr G1n

Leu
325
Arg

Glu

cys

Thr
Gln
Lys
His
Ile
70

Lys
Leu
Leu
Ala
val
150
Thr
Thr
val
Ser
Ala
230
Cys
phe
val
Phe
Pro
310
Pro

val

Phe
Leu
Met
Trp
55

Asn
Ala
Arg
Gly
Gly
135
Tyr
Leu
Trp
Leu
Ser
215
Ser
Lys
Pro
Thr
sSer
295
Arg
Ile

Asn

Leu
GIn
Ser
val

Pro
Thr
Ser
Tyr
120
Thr
Pro
Gly
Asn
GIn
200
Thr
Ser
Pro
Pro
Cys
280
Trp
Glu
Met

Ser

Phe
Gin
25

Cys
Lys
Asn
Leu
Leu
105
Asp
Thr
Leu
Cys
Ser
185
Ser
Trp
Thr
Cys
Lys
265
val
Phe
Glu
His

Ala

Leu
170
Gly
AsSp
Pro
Lys
Ile
250
Pro
val
val
Gln
Glin

330
Ala

Page 63

Leu
Gly
Ala
AsSn
Gly
val
Ser
Ile
Thr
Pro
155
val
Ser
Leu
ser
val
235
Cys
LysS
val
Asp
Phe
315
ASp

Phe

attactgtgc
gcgcagggac
tggcccctag
gctatttecec
acacctteccee
cctccageac
ccaaggtgga
tcccagaagt
ctctgactec
agttcagctg
agcagttcaa
tcaatggcaa
aaaccatctc
ccaaggagea
ctgaagacat
ctcagccecat
agagcaactg
accaccatac

Gly Thr

Glu
30
Gly
45
Gly Lys
Ala
Lys
Asp

Asp
125
ser

Ser

Gly Tyr
Ser

190
Thr Leu
205
Thr val

Lys Lys

val
val

270
Ile

285
val

Glu
Ser
Leu

Ala

Leu

Tyr

Gly
ser
ser
110
Asp
ser

Ala

Ser

Pro
Leu

Ser

Thr
Asn

Pro

aagattgggc
cacggtcacc
atctgctgcec
tgagccagtg
agctgtecctg
ctggcccage
caagaaaatt
atcatctgtc
taaggtcacg
gtttgtagat
cagcactttc
ggagttcaaa
caaaaccaaa
gatggccaag
tactgtggag
catggacaca
ggaggcagga
tgagaagagc

Gly
Lys
Phe
Leu

Asn
80
r Thr

val
Tyr
Lys

GIn
160
Pro

val
Ser
Cys

val
240
Glu val
255
Thr Ile

Lys Asp

val His

Phe Arg
320
Gly Lys
335

I1e Glu

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1344



Lys
Thr
Thr
385
Gin
Met

Lys

Thr
Ile
370
Cys
Trp
ASp

Ser

Ile
355
Pro
Met
Asn
Thr
Asn

435
Leu

Gly
450
Lys

Glu

Gly
465

<210> 172
<211> 1401
<212> DNA

340

ser Th

Lys

Pro Pro

Thr As
39

Pr

Ile

GlIn
405
Gly

Gly

Asp Se

420

Trp Glu Al

His Asn Hi

<213> Mus musculus

<400> 172
atgggatgga
gtccaactgc
tgcaaggctt
ggaaagaccc
cagaagttca
gagctccgea
.gatgatatct
tecctcageca
actaactcca
gtgacctgga
tctgacctct
accgtcacct
cccagggatt
atcttccccc
gttgtggtag
gtggaggtgc
tcagtcagtg
agggtcaaca
agaccgaagdg
aaagtcagtc
cagtggaatg
ggctcttact
actttcacct
tcccactctc

<210> 173
<211> 214
<212> PRT

gctggacctt
aacagtctgg
ctggatatac
tagactggat
agggcaaggc
gcctgacatce
acgacgactg
aaacgacacc
tggtgaccct
actctggatc
acactctgag
gcaacgttgc
gtggttgtaa
caaagcccaa
acatcagcaa
acacagctca
aacttcccat
gtgcagcttt
ctccacaggt
tgacctgcat
ggcagecage
tcatctacag
gctctgtgtt
ctggtaaatg

<213> Mus musculus

<400> 173

AsSp
1

ITe Gln

ASDp
Leu
Phe
Ser
65

Glu

Thr

Arg
Asn
Tyr
50

Gly
Asp

Phe

val
Trp
35

Thr
Ser
Phe

Gly

Thr G1
5

Ile

Met
Ser Se
20
Tyr

Gin Gl

Ser Arg Le
AS

70

Gly Thr
Thr
85

Gly

Ala

Gly Th

Lys

Tyr

Gly
360
Gln

r

p Phe
0
o} Glu

r Phe
AsSn
440
Thr

a

s

tctettectce
acctgaacta
attcactgac
aggagaaatt
cacattgact
tgaggactct
gtacttcgat
cccatctgte
gggatgcctg
cctgtccage
cagctcagtg
ccacceggec
gccttgcata
ggatgtgctc
ggatgatccc
gacgcaaccc
catgcaccag
ccctgececce
gtacaccatt
gataacagac
ggagaactac
caagctcaat

acatgagggc
a

n Ile Thr

r Cys Arg
Pro
40

ser

n Lys
Phe
55

Tyr

u

p ser

Phe Cys

r Lys val

345
Arg Pro

Met Ala

Pro Glu

Asn Tyr
4710
ITe Tyr
425
Thr Phe

Glu Lys

Lys
Lys
Asp
395
Lys

Ser

Thr

Ser

Ala
ASD
380
Ile
Asn
Lys
Cys

Leu

Pro
365
Lys
Thr
Thr
Leu

Ser

445

Ser

350
GIn

val
val
Gin
Asn
430
val

His

Ser

ctgtcaggaa
atgaagcctyg
tacaacatgc
aatcctaaca
gtagacaagt
gcagtctatt
gtctggggceg
tatccactgg
gtcaagggct
ggtgtgcaca
actgtcccct
agcagcacca
tgtacagtcc
accattactc
gaggtccagt
cgggaggagc
gactggctca
atcgagaaaa
ccacctccca
ttcttecctg
aagaacactc
gtgcagaaga
ctgcacaacc

Ser Leu

10

460

ctgcaggtgt
gggcttcagt
actgggtgaa
gtggtggtgc
cctccaccac
actgtgcaag
cagggaccac
ccecetggatc
atttccctga
cctteccage
ccagcacctg
aggtggacaa
cagaagtatc
tgactcctaa
tcagctggtt
agttcaacag
atggcaagga
ccatctccaa
aggagcagat
aagacattac
agcccatcat
gcaactggga
accatactga

ser Ala

Ser”

Ala
25
ASp

Ser
Gly
Gly val
Leu Thr
GIn

90
Ile

Gln

Glu

Page 64

Glin
Thr
Pro
Ile
75

Gly

Lys

Asp
phe
Ser
60

Tyr
ASp

Arg

ITe
Lys
45

Arg
ASn
Thr

Ala

Ser
30

Leu
Phe
Ley
Leu

Asp

val Tyr

Ser Leu

Glu Trp
400
Pro Ile
415
val. GIn

Leu His

Ser Pro

cctetctgag
gaagatgtec
gcagaaccaa
tggctacaac
agcctacatg
attgggctac
ggtcaccgtc
tgctgeccaa
gccagtgaca
tgtcctgeag
gcccagegag
gaaaattgtg
atctgtcttce
ggtcacgtgt
tgtagatgat
cactttccge
gttcaaatgc
aaccaaaggc
ggccaaggat
tgtggagtgg
ggacacagat
ggcaggaaat
gaagagcctc

Leu Gly
15
Asn Tyr

Leu ITe

Ser Gly

Gln
80
Tyr

Glu

Pro
95

Ala Ala

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1401



val
115
Ser

pro Thr
Ala
130
val

Gly

Asn
145
Asn

Lys

ser Trp

Ser Thr Leu
Glu
195

Arg

Thr Cys

Phe Asn.
210

174
642
DNA
Mus m

<400> 174
gatatccaga
atcagttgca
gatggaactt
aggttcagtg
gaagattttg
gggaccaagg
tccagtgage
- cccaaagaca
aacagttgga
ttgaccaagyg
tcaacttcac

<210> 175
<211> 234
<212> PRT
<213>

Mus m
<400>

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

175
Met Met Ser

1
Gly Thr Arg

Leu
35
Asn

Ala ser

Ile ser
50

Lys Leu Leu

65
Arg

Phe Sser

Asn Leu Glu
Pro
115

Ala

Thr Leu

Ala Asp
130
Thr

Leu Ser

145
Pro

Lys Asp

Ash Gly val
Met
195

Ser

Tyr Ser

Asn
210

His

100

ser Ile

val val

Trp Lys

Phe
Cys

Ile

Pro
120
Leu

Pro

Phe
135

Asp Gly

150

Thr Asp
165
Thr Leu
180
Ala Thr

Asn Glu

usculus

tgacacagat

gggcaagtca

ftaaactcct
gcagtgggtc
ccacttactt

tggaaataaa

agttaacatc

tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

usculus

ser Ala
5
Cys Asp
20
Gly Asp

Tyr Leu

Ile phe
ser
85

Glu

Gly

Gln
100
Tyr Thr

Ala Pro

Gly Gly

Gln
Thr

His

Gin
Ile
Arg
Ash
TYr
70

Gly
Asp
Phe
Thr

Ala

Asp Ser

Lys Asp

Thr
200

Lys

cys

tacatcctcce
agacattagc
tatcttctac
tggaacagat
ttgccaacag
acgggctgat
tggaggtgcc
gtggaagatt

cagcaaagac

acgacataac
gagcttcaac

Phe Leu

Gin Met

ser
40
Tyr

val

Trp
55
Thr ser

ser Gly

phe Ala

Gly
120
ser

Gly

val
135

Ser val

150

Asn
165
Asn

Ile

Leu
180
Ser Ser

Tyr Thr

val
ser
Thr

Cys

Lys Trp

Trp Thr
Thr
200
Ala

Leu

Glu
215

105

Ser Ser Glu

Asn Asn Phe

Ser Glu Arg
155
Asp Ser
170

Tyr

Lys
Glu Glu
185
Ser

Thr Ser

ctgtctgect
aattatttaa
acatcaagat
tattctctca
ggagatacgc
gctgcaccaa
tcagtcgtot
gatggcagty
agcacctaca
agctatacct
aggaatgagt

Leu Leu
10

Gln

Gly

Thr Ile

Ile ser Cys

GIn GIn Lys
Phe
75

Tyr

Arg Leu

Thr Asp
90

Thr Tyr Phe
105
Gly

Thr Lys

ITe phe Pro
Phe
155

ASp

val Cys
Ile
170
Gln

Lys

Asp
185
Leu

Asp
Thr Lys

Thr His Lys

page 65

Pro

110

Gln Leu Thr

125
Tyr Pro Lys
140
Gln

Asn Gly

Thr Tyr Ser
Asn
190

val

Arg His

Ile
205

Pro

ctctgggaga
attggtatca
tattttcagg
ccatttacaa
ttcegtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggcceac
gt

Leu Leu Cys
ser
30

Ser

Thr Ser

Ala
45
AsSp

Arg

Gly
60
ser

Gly val

Ser Leu Thr
Gin
110

Ile

Cys GIn
Glu
125
Ser

val

Pro Ser

140
Leu

Asn Asn

Gly ser Glu

ser Asp
190

Tyr

Lys

Glu
205
Ser

Asp

Thr Thr

220

Ser Gly

Asp Ile

val Leu
160
Met Ser
175
ser Tyr

Lys Ser

cagggtctee
gcagaaacca
agtcccatca
cctggagcaa
tttcggaggg
cttecccacca
caacttctac
tggcgtecty
caccctcacy
tcacaagaca

phe Gln
15
Leu Ser

GIn Asp

Thr pPhe

Ser
80
Tyr

Pro

Ile
95
Gly Asp

Lys Arg

Glu Gln

Phe Tyr
160
Arg GlIn
175
Ser Thr

Glu Arg

Ser Pro

60

120
180
240
300
360
420
480
540
600
642



Ile val Lys Ser Phe Asn Arg Asn Glu Cys

225

<210> 176
<211> 702
<212> DNA
<213> Mus m

<400> 176
atgatgtcct
gatatccaga
atcagttgca
gatggaactt
aggttcagtg
gaagattttg
gggaccaagg
tccagtgage
cccaaagaca
aacagttgga
ttgaccaagy
tcaacttcac

<210> 177
<211> 450
<212> PRT
<213> Mus m

<400> 177

2

usculus

ctgctcagtt

tgacacagat
gggcaagtca
ttaaactcct
gcagtgggtc
ccacttactt
tggaaataaa
agttaacatc
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

usculus

30

ccttggtetc
tacatcctec
agacattagc
tatcttetac
tggaacagat
ttgccaacag
acgggctgat
tggaggtgcc
gtggaagatt
cagcaaagac
acgacataac
gagcttcaac

ctgttgctct
ctgtctgect
aattatttaa
acatcaagat
tattctctca
ggagatacgc
gctgcaccaa
tcagtcgtgt
gatggcagtg
agcacctaca
agctatacct
aggaatgagt

gttttcaagg
ctctgggaga
attggtatca
tattttcagg
ccatttacaa
ttccgtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggccac
gt

taccagatgt
cagggtctcc
gcagaaacca
agtcccatca
cctggageaa
tttcggagyy
cttcccacca
caacttctac
tggcgtcctyg
caccctcacg
tcacaagaca

Thr

Glu
1

Ser
Asn
Gly
Lys
65

Met
Ala
Trp
Pro
ser
145
Thr
Pro
val
Ala
Thr
225
Pro
ser
Asp
Thr

val
305

val
val
Met
Glu
50

Gly
Glu
Lys
Gly
Ser
130
val
Leu
Ala
Thr
Ser
210
His
Ser
Leu
Pro
Ala

290
val

Gln
Lys
His
35

Ile
Lys
Leu
Leu
Ala
115
val
Thr
Thr
Leu
Thr
195
Ser
Lys
val
Seyr
ASD
275
Gln

Ser

Leu
Met
20

Trp
Asn
Ala
Arg
Gly
100
Gly
Tyr
Leu
Trp
Leu
180
Trp
Thr
Pro
Phe
Pro
260
val
Thr

Ala

Gln
5

Ser
val
Pro
Thr
Ser
85

Tyr
Thr
Pro
Gly
Asnh
165
Gin
Pro
Lys
Cys
Ile
245
Met

His

Leu

Gln
Cys
Lys
Asn
lLeu
70

Leu
Asp
Thr
Leu
Cys
150
Ser
ser
ser
val
Pro
230
Phe
val
val
Thr

Pro
310

Ser
Lys
Gln
Ser
Thr
Thr
Asp
val
Ala
135
Leu
Gly
Gly
Gln
Asp
215
Pro
Pro
Thr
Ser
His
295
Ile

Gly
Ala
Thr
40

Gly
val
Ser
Ile
Thr
120
Pro
val
Ser
Leu
Thr
200
Lys
Cys
Pro
Cys
Trp
280
Arg

Gin

Pro
ser
25

Gln
Gly
Asp
Glu
Tyr
105
val
val
Lys
Ley
TYr
185
Ile
Lys
Pro
Lys
val
265
Phe
Glu

His

Glu
10

Gly
Gly
Ala
Lys
ASp
a0

Asp
Ser
Cys
Gly
Ser
170
Thr
Thr
Ile
Ala
Ile
250
val
val
Asp

Gln

Page 66

Leu
Tyr
LysS
Gly
Ser
75

Ser
Asp
ser
Gly
Tyr
155
ser
Leu
Cys
Glu
Pro
235
Lys
val
Asn
Tyr

Asp
315

Met
Thr
Thr
Tyr
ser
Ala
Trp
Ala
Asp
140
Phe
Asp
Ser
Asnh
Pro
220
Asn
ASD
ASp
Asn
Asn

300
Trp

Lys
Phe
Leu
45

ASnh
Thr
val
Tyr
Lys
125
Thr
Pro
val
Ser
val
205
Arg
Leu
val
val
val
285
ser

Met

Pro
Thr
30

Glu
Gln
Thr
Tyr
Phe
110
Thr
Thr
Glu
His

Ser

180

Ala
Gly
Leu
Leu
Ser
270
Glu
Thr

Ser

Gly
15

ASp
Trp
Lys
Ala
Tyr
95

Asp
Thr
Gly
Pro
Thr
175
val
His
Ser
Gly
Met
255
Glu
val
Ile

Gly

Tyr
Ile
Phe
Tyr
80

Cys
val
Ala
Ser
val
160
Phe
Thr
Pro
Pro
Gly
240
Ile
ASp
His
Arg

Lys
320

60

120
180
240
300
360
420
480
540
600
660
702



Pro
Ala
Lys
Ile
380
Asn
Lys
Cys
Phe

Ala
Pro
Gln
365
Tyr
Thr
Leu

Ser

Ser
445

Pro
Gln
350
val
val
Glu
Arg
val

430
Arg

Ile
335
val
Thr
Glu
Pro
val
415
val

Thr

Glu
Tyr
Leu
Trp
val

400
Glu

Pro

ctgggacttc
tgcactgggt
acagtggtgg
agtcctccac
attactgtgc
gcgcagggac
tggceccctgt
gttatttecce
acaccttecc
ccacctggec
tggacaagaa
ctcctaacct
tcatgatctc
cagatgtcca
cccatagaga
aggactggat
ccatcgagag
tgcctccace
acttcatgece
acaagaacac
gagtggaaaa
gtctgcacaa

ser Gly

Thr

agtgaagatg
gaagcagacc
tgctggotac
cacagcctac
aaaattgggce
cacggtcacc
gtgtggagat
tgagccagtg
agctctectg
cagccagacc
aattgagccc
cttgggtgga
cctgagecece
tgtcagctgg
ggattacaac
gagtggcaag
aaccatctca
agaagaagag
tgaagacatt
tgaaccagtc
gaagaactgg
tcaccacacg

Ala Gly

15

Glu Phe Lys Cys Lys val Asn Asn Lys Ala Leu
325 330
Arg Thr Ile Ser Lys Pro Lys Gly Pro val Arg
340 345
val Leu Pro Pro Pro Glu Glu Glu Met Thr Lys
355 360
Thr Cys Met ITe Thr Asp Phe Met Pro Glu Asp
370 375
Thr Asn Asn Gly GIn Thr Glu Leu Asn Tyr Lys
385 390 395
Leu Asp Ser Asp Gly Ser Tyr Phe Met Tyr Ser
405 4710
Lys Lys Asn Trp val Glu Arg Asn Ser Tyr Ser
420 425
Glu Gly Leu His Asn His His Thr Thr Lys Ser
435 440
Gly Lys
450
<210> 178
<211> 1350
<212> DNA
<213> Mus musculus
<400> 178
gaggtccaac tgcaacagtc tggacctgaa ctaatgaagc
tcctgcaagyg cttctggata tacattcact gactacaaca
caaggaaaga ccctagagtg gataggagaa attaatccta
aaccagaagt tcaagggcaa ggccacattg actgtagaca
atggagctcc gcagcctgac atctgaggac tctgcagtct
tacgatgata tctacgacga ctggtatttc gatgtctggg
gtctcctcag ccaaaacaac agccccatcg gtctatccac
acaactggct cctcggtgac tctaggatgc ctggtcaadg
accttgacct ggaactctgg atccctgtcc agtgatgtge
cagtctggce tctacaccct cagcagctca gtgactgtaa
atcacctgeca atgtggccca cccggcaage agcaccaaag
agagggtccc caacacataa accctgtcct ccatgeccag
ccatccgtct tcatcttccc tccaaagatc aaggatgtac
atggtcacgt gtgtggtggt ggatgtgagc gaggatgacc
ttcgtgaaca acgtggaagt acacacagct cagacacaaa
agtactatcc gggtggtcag tgccctccce atccagcacc
gagttcaaat gcaaggtcaa caacaaagcc ctcccagege
aaacccaaag ggccagtaag agctccacag gtatatgtct
atgactaaga aacaggtcac tctgacctgc atgatcacag
tacgtggagt ggaccaacaa cgggcaaaca gagctaaact
ctggactctg atggttctta cttcatgtac agcaagctga
gtggaaagaa atagctactc ctgttcagtg gtccacgagg
actaagagct tctcccggac tccgggtaaa
<210> 179
<211> 469
<212> PRT
<213> Mus musculus
<400> 179
Met Gly Trp Ser Tgp Thr Phe Leu Phe Leu Leu
1 10
val Leu Ser GJu val Gln Leu GIn ggn Ser Gly
20
pro Gly g?r ser val Lys Met igr Cys Lys Ala
Thr Asp Tyr Asn Met His Tgp val Lys GIn Thr
50 5
Glu Trp Ile Gly Glu Ile Asn Pro Asn Ser Gly
65 70 75
GIn Lys Phe Lys ggy Lys Ala Thr Leu Thr val
90
Thr ala Tyr Met Glu Leu Arg Ser Leu Thr Ser

Page 67

Pro
Ser
Gln
60

Gly
Asp

Glu

Glu
Gly
45

Gly
Ala

Lys

Asp S

Leu
30

Tyr
Lys
Gly

Ser

Met
Thr
Thr
Tyr
ser

95
Ala

Lys
Phe
Leu
Asn
80

Thr

val

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1350



Tyr Tyr Cys

115

Phe Asp val
130
Thr Thr
145
Thr Gly

Glu pPro val

His Thr
val
210
His

Ser

Ala
225
Gly ser

Leu Gly

Leu Met

275
Glu
290

val

sSer
Glu His
305
Thr Ile

Ser Gly Lys

pro Ile

355
val
370

Thr

Gln

val
385
val Glu

Glu pro val

Ala

Ser

Phe
195
Thr
Pro
Pro
Gly
Ile

ASp

Arg

Glu
Tyr
Leu

Trp

100 :
Ala Lys Leu
Trp Gly Ala
val
150

Thr

Pro Ser

val
165
Ley

ser
Thr Thr
180
Pro

Ala Leu

val Thr Thr
Ser
230

Lys

Ala ser

His
245
ser

Thr
Pro val
260
Ser

Leu Ser

ASp Pro Asp
Gln
310

Ser

Thr Ala
val
325
Phe

val

Glu
340
Arg

Lys

Thr Ile

val Leu Pro
Met
390

Asn

Thr Cys

Thr Asn
405
Lelu Asp Ser
420

Asn

Arg

val

val

val

Glu
435
His

Lys

Glu

Lys
Gly

Leu

Gly
Gly
135
Tyr
Leu
Trp
Leu
Trp
215
Thr
Pro
Phe

Pro

Tyr
120
Thr
Pro
Gly
AsSh
Glin
200
Pro
Lys
Cys
Ile

Met

. 280

val
295
Thr
Ala
cys
Ser
Pro
375
Ile
Gly
Asp
Trp

His

His
GIn
Leu
Lys
Lys
360
Pro
Thr
GIn
Gly
val

440
Asn

105
Asp

Thr
Leu
Cys
Ser
185
Ser
ser
val
Pro
Phe
265
val
val
Thr
Pro
val
345
Pro
Glu
Asp
Thr
Ser
425
Glu

His

Asp
val
Ala
Leu
170
Gly
Gly
GlIn
Asp

Pro
250

‘Pro

Thr
ser
His
Ile
330
Asn
Lys
Glu
Phe
Glu
410
Tyr
Arg

His

Ile
Thr
Pro
155
val
Ser
Leu
Thr
Lys
235
Cys
Pro
Cys
Trp
Ar

315
Gln
Asn
Gly
Glu

Met

anr

3395
Leu

Phe
Asn

Thr

Tyr
val
140
val
Lys
Leu
Tyr
Ile
220
Lys
Pro
Lys
val

Phe
300

g Glu

His
Lys
Pro
Met
380
Pro
Ash
Met

Ser

AsSp
125
Ser
Cys
Gly
Ser
Thr
205
Thr
Ile
Ala
Ile

val

- 285

val
Asp
Gln
Ala
val
365
Thr
Glu
Tyr
Tyr

Tyr

110
ASp

Ser
Gly
Tyr
ser
190
Leu
Cys
Glu
Pro
Lys
270
val
Asnh
Tyr
AsSp
Leu
350
Arg
Lys
Asp
Lys
Ser

430
Ser

Trp
Ala
Asp
Phe
175
AsSp
Ser
AsSn
Pro
Ash
255
ASp
Asp
Asn
AsSn
Trp
335
Pro
Ala
Lys
Ile
Ash
415
Lys

Cys

Tyr
Lys
Thr
160
Pro
val
Ser
val
Arg
240
Leu
val
val
val
ser
320
Met
Ala
Pro
Gln
Tyr
400
Thr
Leu

Ser

450

Thr Pro

Arg
465

<210> 180
<211> 1407
<212> DNA

Gly Lys

<213> Mus musculus

<400> 180

atgggatgga
gtccaactge
tgcaaggctt
ggaaagaccc
cagaagttca
gagctccgea
gatgatatct
tcctcageca
actggctect
ttgacctgga
tctggectct
acctgcaatg
gggtccccaa
tccgtcttca

gctggacctt
aacagtctgg
ctggatatac
tagagtggat
agggcaaggc

gcctgacatc

acgacgactg
aaacaacagc
cggtgactct
actctggatc
acaccctcag
tggcecacce
cacataaacc

tcttcectcec

455

tctettectce
acctgaacta
attcactgac
aggagaaatt
cacattgact
tgaggactct
gtatttcgat
cccatceggtc
aggatgcctg
cctgtccagt
cagctcagtyg
ggcaagcagc
ctgtecteca
aaagatcaag

445

Thr Lys

- 460

ctygtcaggaa
atgaagcctg
tacaacatgc
aatcctaaca
gtagacaagt
gcagtctatt
gtctggggcg
tatccactgg
gtcaagggtt
gatgtgcaca
actgtaacca
accaaagtgg
tgceecagcetc
gatgtactca

pPage 68

ctgcaggtot
ggacttcagt
actgggtgaa
gtggtggtgc
cctccaccac
actgtgcaaa
cagggaccac
ccectgtgty
atttccctga
cctteccage
cctggeccag
acaagaaaat
ctaacctctt
tgatctcect

ser

pPhe ser

cctctetgag
gaagatgicc
gcagacccaa
tggctacaac
agcctacatg
attgggcetac
ggtcaccgtc
tggagataca
gccagtgacc
tctectgeag
ccagaccatc
tgagcccaga
gggtggacca
gagccceatg

60

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



gtcacgtgty
gtgaacaacg
actatccggg
ttcaaatgca
cccaaagggce
actaagaaac
gtggagtgga
gactctgatg
gaaagaaata
aagagcttct

181
214
PRT

<210>
<211>
<212>

tggtggtgga
tggaagtaca
tggtcagtgce
aggtcaacaa
cagtaagagc
aggtcactct
ccaacaacgg
gttcttactt
gctactectyg
ccecggactcc

tgtgagcgag
cacagctcag
ccteeccatce
caaagcectc
tccacaggta
gacctgcaty
gcaaacagag
catgtacagc
ttcagtggtc
gggtaaa

gatgacccag
acacaaaccc
cagcaccagyg
ccagcgecca
tatgtcttge
atcacagact
ctaaactaca
aagctgagag
cacgagggtc

atgtccatgt
atagagagga
actggatgag
tcgagagaac
ctccaccaga
tcatgcctga
agaacactga
tggaaaagaa
tgcacaatca

cagctggttc
ttacaacagt
tggcaaggag
catctcaaaa
agaagagatg
agacatttac
accagtcctg

gaactgggtg
ccacacgact

<213>

<400>
Asp Ile
1

AsSp Arg

Leu Asn

Phe Tyr
50
Ser Gly
65
Glu Asp

Thr phe

pro Thr
Ala
130
val

Gly

Asn
145

Asn Ser

Ser Thr

Thr

181

Gln
val
Trp
35

Thr
Ser
Phe
Gly
val
115
Ser
Lys
Trp
l.eu

Glu

Met
ser
20

Tyr
Ser
Gly
Ala
Gly
100
Ser
val
Trp
Thr
Thr

180
Ala

Mus musculus

Thr
5
Ile
Gln
Arg
Thr
Thr
85
Gly
Ile
val
Lys
Asp
165
Leu

Thi

Gin
Ser
GIn
Leu
ASp
70

Tyr
Thr
phe
Cys

Ile
10N
JoU

Glin
Thr

His

Thr
Cys
Lys
Leu
55

Tyr
Phe
Lys
Pro
Phe
135
Asp
Asp
Lys

Lys

Thr
Arg
Pro
40

ser
Ser
Cys
Leu
Leu
120
Leu
Gly
ser
Asp

Thr

Ser
Ala
25

Asp
Gly
Leu
Gin
Glu
105
Ser
Asn
Ser
Lys
Glu

185
Ser

Ser
10

Ser
Gly
val
Thr
Gln
a0

Ile
Ser
Ash
Glu
Asp
170
Tyr

Thr

Leu
Gln
Thr
Pro
Ile
75

Gly
Lys
Glu

Phe

Arg
155
Ser
Glu

Ser

ser
Asp
Phe
Ser
60

Tyr
Asp
Arg
Gln
Tyr
140
Glin
Thr
Arg

Pro

Ala
Ile
Lys
45

Arg
Ash
Thr
Ala
Leu
125
Pro
Asn
Tyr
His

Ile

ser
Ser
30

Leu
Phe
Leu
Leu
ASp
110
Thr
Lys
Gly
Ser
Asnh

190
val

Leuy
15

Asn
Leu
ser
Glu
Pro
95

Ala
Ser
ASp
val
Met
175
ser

Lys

Gly
Tyr
Ile
Gly
GIn
80

Tyr
Ala

Gly

Leu
160
Ser
Tyr

Ser

Cys
195
Asn Arg

210

pPhe

<210> 182
<211> 045
<212> DNA
<213> Mus m

<400> 182

gatatccaga
atcagttgca
gatggaactt
aggttcagtg
gaagattttg
gggaccaaac
tccagtgage
cccaaagaca
aacagttgga
ttgaccaagg
tcaacttcac

183
234
PRT
Mus m

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

Asn Glu

usculus

tgacacagac
gggcaagtca
ttaaactcct
gcagtgggtc
ccacttactt
tggaaataaa
agttaacatc
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

usculus

200

cys

tacatcctec
agacattagc
tatcttctac
tggaacagat
ttgccaacag
acgggctgat
tggaggtgec
gtggaagatt
cagcaaagac
acgacataac
gagcttcaac

ctgtctgect
aattatttaa
acatcaagat
tattctctca
ggagatacgc
gctgcaccaa
tcagtcgtgt
gatggcagtg
agcacctaca
agctatacct
aggaatgagt

Page 69

205

ctctgggaga
actggtatca
tactctcagg
ccatttacaa
ttcecgtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggccac
gttag

cagggtctcc
gcagaaacca
agtcccatca
cctggagcaa
tttcggaggg
cttcccacta
caacttctac
tggcgtectg
caccctcacg
tcacaagaca

900

960

1020
1080
1140
1200
1260
1320
1380
1407

60

120
180
240
300
360
420
480
540
600
645




<400> 183

Met
1
Gly
Ala
Ile
LyS
65
Arg
Asn
Thr
Ala
Leu
145
Pro
ASn
Tyr
His

Ile
225

Met
Thr
Ser
ser
50

Leu
Phe
Leu
Leu
Asp
130
Thr
Lys
Gly
ser
ASn

210
val

Ser
Arg
Leu
35

Asn
Leu
Ser
Glu
Pro
115
Ala
Ser
Asp
val
Met
195
Ser

Lys

ser
Cys
20

Gly
Tyr
Ile
Gly
Gin
100
Tyr
Ala
Gly
Ile
Leu
180
Ser
Tyr

Ser

Ala
Asp
ASp
Leu
Phe
Ser
85

Glu
Thr
Pro
Gly
Asn
165
Asn
ser

Thr
Phe

Gln
Ile
Arg
Asn
Tyr
Gly
Asp
Phe
Thr
Ala
150
val
Ser
Thr
Cys

Asn
230

Phe
Gin
val
Trp
55

Thr
Ser
Phe
Gly
val
135
Ser
Lys
Trp
Leu
Glu

215
Arg

Leu
Met
Ser
40

Tyr
ser
Gly
Ala
Gly
120
Ser
val
Trp
Thr
Thr
200
Ala

Asn

Gly
Thr
25

Ile
Gin
Arg
Thr
Thr
105
Gly
Ile
val
Lys
Asp
185
Leu
Thr

Glu

Leu
10

G1n
Ser
G1n
Ley
Asp
a0

Tyr
Thr
Phe
Cys
Ile
170
Gln
Thr
His

cys

Leu
Thr
Cys
Lys
Leu
75

Tyr
Phe
Lys
Pro
Phe
155
ASp
AsSp
Lys

Lys

Leu
Thr
Arg
Pro
60

Ser
Ser
Cys
Leu
Leu
140
Leu
Gly
Ser
Asp

Thr
220

Leu
ser
Ala
45

Asp
Gly
Leu
GIn
Glu
125
Ser
Asn
Ser
Lys
Glu

205
Ser

Cys
Ser
30

Ser
Gly
val
Thr
Gin
110
Ile
Ser
Ash
Glu
Asp
190
Tyr

Thr

<210> 184
<211> 705
<212> DNA

<213>

<400> 184

atgatgtcct
gatatccaga
atcagttgca
gatggaactt
aggttcagtg
gaagattttg
gggaccaaac
tccagtgage
cccaaagaca
aacagttgga
ttgaccaagg
tcaacttcac

<210> 185
<211> 447
<212> PRT
<213>

<400> 185

Mus musculus

ctgctcagtt
tgacacagac
gggcaagtca
ttaaactcct
gcagtgggtc
ccacttactt
tggaaataaa
agttaacatc
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

Mus musculus

ccttggtctc
tacatcctece
agacattagc
tatcttctac
tggaacagat
ttgccaacag
acgggctgat
tggaggtgcc
gtggaagatt
cagcaaagac
acgacataac
gagcttcaac

ctgttgctct
ctgtctgect
aattatttaa
acatcaagat
tattctctca
ggagatacgc
gctgcaccaa
tcagtcgtgt
gatggcagtg
agcacctaca
agctatacct
aggaatgagt

gttttcaagg
ctctgggaga
actggtatca
tactctcagg
ccatttacaa
ttccgtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggccac
gttag

1
Ser

Asn
Gly

Lys
65

val
Met
Glu
50

Gly

¢lu val GIn Leu ng

Lys Met Ser

20

His Trp val

35

ITe Asn Pro

Lys Ala Thr

Gln
Cys
Lys
Asn

Leu
70

ser
Lys
Gln
Ser

55
Thr

Gly
Ala
Asn
40

Gly

val

Pro
Ser
25

Gln
Gly

Asp

Glu
10

Gly
Gly
Ala

Lys

rPage 70

Leu
Tyr
Lys
Gly

Ser
75

Met
Thr
Thr
Tyr

60
Ser

Lys
Phe
Leu
45

Ash

Thr

Pro
Thr
30

Glu
GIn

Thr

phe Gln
15
Leu Ser

GlIn Asp

Thr pPhe

ser
80
Tyr

Pro

Ile
95
Gly Asp

Lys Arg

Giu Gln

Phe Tyr
160
Arg Gln
175
ser Thr

Glu Arg

Ser Pro

taccagatgt
cagggtctcc
gcagaaacca
agtcccatca
cctggagcaa
tttcggaggg
cttceccacta
caacttctac
tggcgtoctg
caccctcacy
tcacaagaca

Gly Ala
15
Asp Tyr

Trp Ile

Lys Phe

Ala Tyr

80

60

120
180
240
300
360
420
480
540
600
660
705



Met Glu Leu

Ala Arg Leu
Ala
115

val

Trp Gly
ser
130
val

Pro
Met Thr
145
Thr

val Thr

Pro Ala val
Ser
195

Ala

val Pro

Pro
210
Gly

His
Cys cys
225
Phe

Ile Phe

Pro Lys val
Phe
275

Pro

val GIn

GlIn
290
Leu

Thr

Glu Pro

305

Cys Arg val

Ser Lys Thr

Pro Pro Lys

355
Asp

Thr
370
Gln

Ile

Gly Pro
" 385
Asp

Gly ser

Trp Glu Ala
His
435

H1s Asn

<210> 186
<211> 1344
<212> DNA
<213> Mus m

<400> 186

gaggtccaac
tcctgcaagy
caaggaaaga
aaccagaagt
atggagctcc
tacgatgata
gtctcctcag
caaactaact
acagtgacct
cagtctgacc
gagaccgtca
gtgcccaggg
ttcatcttee
tgtgttgtgg
gatgtggagg

Ser
85
Tyr

Arg

Gly
100
Gly Thr

Tyr Pro

Leu Gly

Leu
AsSp
Thr
Leu

Cys

Thr ser

Asp Ile

Glu

Tyr

Asp Ser
90

AsSp ASp

105

Thr
120
Pro

val

Ala
135

Leu val

150

AsSn
165
Gln

Trp

Leu
180
ser Thr

Ser Ser

Lys Pro

Ser
Ser
Trp
Thr

cys

Gly ser

Asp Leu
ser
200
val

Pro

LyS
215

Ile Cys

230

Pro
245
Cys

Pro

Thr
260
Ser Trp

Arg Glu

Ile Met

Lys
val
Phe
Glu

His

Pro Lys

val val

val Asp
280
Gin Phe
295

GlIn Asp

310

Ser
325
Gly

Asn

Lys
340

Glu Gln

Y
-~
]

Ala Glu

Ala
Arg
Met
Pro

Asn

Ala Phe

Pro Lys

Ala Lys

360

Glu Asp
375

Tyr Lys

390

Phe
405
Asn

Tyr

Gly
420

His Thr

usculus

tgcaacagtc
cttctggata
ccctagaatg
tcaagggcaa
gcagcctgac
tctacgacga
ccaaaacgac
ccatggtgac
ggaactctgg
tctacactct
cetgeaacyt
attgtggttg
ccccaaagcec
tagacatcag
‘tgcacacagce

Ile
Thr

Glu

Tyr Ser

Phe Thr

val
Gly
‘Lys
Leu
Tyr
185
Glu
ASp
Thr
Asp
Asp
265
Asp
Asn
Trp
Pro
Ala

345
Asp

Asn
Lys
Cys

Ser Ser

ser Ala

Gly Tyr
155
ser Ser
170
Thr Leu

Thr val

Lys Lys
Pro
235
Leu

val
val
250
Ile
val

Ser

[+

425

Ser

Lys
440

tggacctgaa
tacattcact
gataggagaa
ggccacattg
atctgaggac
ctggtacttc
accccecatct
cctgggatgce
atccctgtcc
gagcagctca
tgcccacceg
taagccttgce
caaggatgtg
caaggatgat
tcagacgcaa

Leu

ctaatgaagc
gactacaaca
attaatccta
actgtagaca
tctgcagtct
gatgtctggg
gtctatccac
ctggtcaagg
agcggtgtgc
gtgactgtcc
gccageagea
atatgtacag
ctcaccatta
cccgaggtcec
ccecgggagy

page 71

Ala val Tyr
Phe
110

Thr

Trp. Tyr

Ala Lys
125
Ala GTn Thr
140
Phe

Pro Glu

Gly val His
Ser
190

Asn

Ser Ser

Thr Cys

205

ITe val pro

220
Glu

val Ser

Thr I7e Thr

ASp Asp
270
Thr

Lys

His
285
Arg

val

Phe Ser
300
Gly

Lys Glu

Ile Glu
val Tyr

Leu
365

Trp
Ile

Ser

Glu
380
Pro

val Gln

Leu His

430
Pro Gly
445

Ser

ctggggcttc
tgcactgggt
acagtggtgg
agtcctccac
attactgtgc
gcgcagggac
tggcccctag
gctatttecc
acaccttecc
cctccageac
ccaaggtgga
tcccagaagt
ctctgactcc
agttcagctg
agcagttcaa

Tyr
95
Asp

Cys
val

Thr Pro

Asn Ser
val
160
Phe

Thr
Ala
Asp

val
240
Thr

Glu
Gln
Ser

Lys

agtgaagatg
gaagcagaac
tgctggctac
cacagcctac
aagattgggc
cacggtcacc
atctgetgece
tgagccagtg
agctgtectg
ctggcecagce
caagaaaatt
atcatctgtc
taaggtcacg
gtttgtagat
cagcactttc

60

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



cgctcagtca
tgcagggtca
ggcagaccga
gataaagtca
tggcagtgga
gatggctctt
aatactttca
cteteccact

187
466
PRT
Mus m

<400> 187

Met Gly Trp
1

val Leu

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

Ser

Ala
35
Tyt

Pro Gly

Thr Asp
50
Trp

Glu Ile

65

Glin phe

Lys

Thr Ala Tyr
cys
115
val

Tyr Tyr

phe Asp
130
Thr Thr Pro
145
Thr

Asn Ser

Glu Pro val
Phe
195

Thr

His Thr
val
210
val

Ser
Asn Ala
225
Pro

Arg Asp

ser Ser val
Thr
275

Glu

Thr Leu

Pro
290
Ala

Asp
Thr Gln
305

ser Ser

val

Glu Phe Lys
Ile
355

Pro

Lys Thr
Ile
370
Cys

Thr

Thr Met

385

Glin Asn

Trp

Met Asp Thr

gtgaacttcc
acagtgcagc
aggctccaca
gtctgacctg
atgggcagcc
acttcatcta
cctgetetgt
ctcctggtaa

usculus

Ser Trp
5
Glu val
20
Ser val

Asn Met

Gly Glu
: Gly
85

Glu

Lys

Met
100
Ala Arg

Trp Gly

Pro-Ser

Thr
Gln
Lys
His
Ile
70

Lys
Leu
Leu

Ala

val

catcatgcac
tttccctgec
ggtgtacacc
catgataaca
agcggagaac
cagcaagctc
gttacatgag
atga

Phe Leu

Leu GIn

Met Ser

Trp val
55
Ash Pro

Ala Thr

Arg ser

Gly Tyr
120
Gly Thr
135

Tyr Pro

150

val
165
val

Met

Thr
180
Pro Ala

val Pro

His Pro

Thr
Thr
val
Ser

Ala

Leu Gly

Trp Asn
GIn
200
Thr

Leu

ser
215

Ser Ser

230

Gly
245
Ile

Cys

Phe
260
Pro Lys

val Glin

Thr Gln

Cys
Phe
val
Phe

Pro

Lys Pro

Pro Pro

Thr Cys
280
ser Trp
295

Arg Glu

310

Glu Leu
325
Cys Arg
340

Ser Lys

Pro Pro

Ile Thr

Pro
val
Thr
Lys

Asp

ITe Met

Asn Ser
Gly
360
GIn

Lys

Glu
375

phe Phe

390

Gin
405
Gly

Gly

ASp
420

Pro

Ser

Ala Glu

Tyr Phe

caggactggc
cccatcgaga
attccacctc
gacttcttec
tacaagaaca
aatgtgcaga
ggcctgcaca

tcaatggcaa
aaaccatctc
ccaaggagca
ctgaagacat
ctcagcccat
agagcaactg
accaccatac

ggagttcaaa
caaaaccaaa
gatggccaag
tactgtggag
catggacaca
ggaggcagga
tgagaagagc

Phe
Gln
25

cys
Lys
Asn
Leu
Leu
105
Asp
Thr
Leu
Cys

ser
185

ser,

Trp
Thr
Cys
Lys
265
val

Phe
Glu
His
Ala
345
Arg
Met
Pro

Asn

Ile
425

Leu
10

Ser
Lys
Gln
sSer

Thr
90

“Thr

ASD
val
Ala
Leu
17

Gly
Asp
Pro
Lys
Ile
250
Pro
val
val
Gln
Glin
330
Ala
Pro
Ala
Glu
Tyr

410
Tyr

pPage 72

Leu
Gly
Ala
Asn
Gly
val
Ser
Ile
Thr
Pro
155
val
Ser
Leu
Ser
val
235
Cys
Lys
val
Asp
Phe
315
ASp
Phe
Lys
Lys
ASp
395
Lys

sSer

Ser
Pro
Ser
Gln
60

Gly
ASp
Glu
Tyr
val
140
Gly
Lys
Leu

Tyr

Gly
Glu
Gly
Gly
Ala
Lys
Asp
Asp
125
ser
Ser
Gly
ser

Thr

- 205

Glu
220
Asp
Thr
ASp
ASp
Asp
300
Asnh
Trp
Pro
Ala
Asp
380
Ile
Asn

Lys

Thr
Lys
val
val
Ile
285
val
Ser
Leu
Ala
Pro
365
LYsS
Thr
Thr

Leu

Thr
Leu
30

Tyr
Lys
Gly
Ser
ser
110
AsSp
Ser
Ala
Tyr
Ser
190
Leu
val
Lys
Pro
Leu
270
ser
Glu
Thr
Asn
Pro
350
Gin
val
val
GIn

Asn
430

Ala
15

Met
Thr
Thr
Tyr
Ser
Ala
Trp
Ala
Ala

Phe

175

Gly

Ser

Thr

Ie
Glu
255
Thr
Lys
val
Phe
Gly
335
ITe
val
Ser
Glu
Pro

415
val

Gly
Lys
Phe
Leu
Ash
80

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

Gln

960

1020
1080
1140
1200
1260
1320
1344




Lys Ser Asn Trp Glu Ala Gly Asn Thr Phe Thr

435

440

Glu Gly Leu His Asn His His Thr Glu Lys Ser

450
Gly Lys
465

<210> 188
<211> 1401
<212> DNA
<213>

<400> 188
atgggatgga
gtccaactge
tgcaaggctt
ggaaagaccc
cagaagttca
gagctccgea
gatgatatct
tcctcagecea
actaactcca
gtgacctgga
tctgacctct
accgtcacct
cccagggatt
atcttccccec
gttgtggtag
gtggaggtgc
tcagtcagtg
agggtcaaca
agaccgaagg
aaagtcagtc
cagtggaatg
ggctcttact
actttcacct
tcccactctc

189
213
PRT

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

<400> 189
Gln Tle val
1

Asp Lys val

Phe
35
ser

His Trp
Thr
50
Ser

Ala
Gly Gly
65

ASD

Ala Ala

rhe Gly Ala
Ser
115

val

Thr val

Ser
130
Lys

Ala

val
145
ser

Trp

Trp Thr

Thr Leu Thr

Mus musculus

gctggacctt
aacagtctgg
ctggatatac
tagaatggat
agggcaaggc
gcctgacatc
acgacgactg
aaacgacacc
tggtgaccct
actctggatc
acactctgag
gcaacgttgce
gtoggttgtaa
caaagcccaa
acatcagcaa
acacagctca
aacttcccat
gtgcagettt
ctccacaggt
tgacctgeat
ggcagceagce
tcatctacag
gctctgtgtt
ctggtaaatg

Mus musculus

ser
5
Met

Leu

Thr
20
Gln GIn

Asn Leu

Thr ser

Thr Tyr
85

Gly Thr
100
ITe Phe

val Cys

Lys ITe

G1In
Thr
Lys
Ala
Tyr
70

Tyr
Lys
Pro

Phe

Asp

455

tectettectce
acctgaacta
attcactgac
aggagaaatt
cacattgact
tgaggactct
gtacttcgat
cccatctgtce
gggatgcctg
cctgtccage
cagctcagty
ccacccggec
gccttgcata
ggatgtgctc
ggatgatccc
gacgcaaccce
catgcaccag
ccectgeeecee
gtacaccatt
gataacagac
ggagaactac
caagctcaat
acatgagggc
a

Ser Pro

Cys Arg
Gly
40

Gly

Pro

Ser
55
Ser Leu

Cys Gln

Leu Glu

Ser
120
Asn

Pro

Leu
135

Gly Ser

150

GTn
165
Thr

Asp

Leu
180

Asp

Lys

ser Lys

Asp Glu

ctgtcaggaa
atgaagcctg
tacaacatgc
aatcctaaca
gtagacaagt
gcagtctatt
gtctggggcg
tatccactgy
gtcaagggct
ggtgtgcaca
actgtcccct
agcagcacca
tgtacagtcc
accattactc
gaggtccagt
cgggaggage
gactggctca
atcgagaaaa
ccacctcccea
ttcttcectg
aagaacactc
gtgcagaaga
ctgcacaacc

Phe
10
ser

Ala Leu

Ala ser
25
ser

Ser Pro

val pro Gly
ser
75

Ser

Thr Ile

Gln Trp
90
Leu Lys
105

Ser

Arg

Glu Gin

Asn Phe Tyr
Gln
155

Thr

Glu Arg
ser
170
Glu

Asp

Tyr
185

Arg

pPage 73

Cys Ser val
445

Leu Ser His

460

ctgcaggtgt
gggcttcagt
actgggtgaa
gtggtggtgc
cctccaccac
actgtgcaag
cagggaccac
ccectggatce
atttccctga
ccttcecage
ccagcacctyg
aggtggacaa
cagaagtatc
tgactcctaa
tcagctggtt
agttcaacag
atggcaagga
ccatctccaa
aggagcagat
aagacattac
agcccatcat
gcaactggga
accatactga

Ser val Ser
Ser
30

Trp

Ser Ile
Ser
45
Phe

Arg
Arg ser
60
Arg

val Glu

Ser Asp Pro
Ala
110

Ser

Ala Asp

Thr
125
Lys

Leu

Pro
140
Asn

Asp

Gly val

Tyr Ser Met
Ser

180

His Asn

Leu His

Ser Pro

cctctetgag
gaagatgtcc
gcagaaccaa
tggctacaac
agcctacatg
attgggctac
ggtcaccgtc
tgctgeccaa
gccagtgaca
tgtcctgcag
gcccagegag
gaaaattgtg
atctgtcttc
ggtcacgtgt
tgtagatgat
cactttccege
gttcaaatgce
aaccaaaggc
ggccaaggat
tgtggagtgg
ggacacagat
ggcaggaaat
gaagagcctce

Pro Gly
15
Tyr Ile

Ile Tyr

Gly ser

Ala Glu

teu Thr
95
Ala Pro

Gly Gly

ITe Asn

Asn
160
Ser

Leu

ser
175

Tyr Thr

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
10620
1080
1140
1200
1260
1320
1380
1401



Cys Glu Ala Thr His Lys Thr
195

Asn Arg Asn
210

190
642
DNA

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

<400> 190

caaattgttc
atgacttgca
tecteeccca
ttcagtggca
gatgctgeca
accaagctgg
agtgagcagt
aaagacatca
agttggactyg
accaaggacg
acttcaccca

<210> 191
<211> 235

Glu Cys

Mus musculus

tctcecagtc
gggccagetc
gatcctggat
gtgggtctgy
cttattactg
agctgaaacg
taacatctgg
atgtcaagtg
atcaggacag
agtatgaacg
ttgtcaagag

200

tccagcattc
aagtataagt
ttatgccaca
gacctcttac
ccagcagtgg
ggctgatget
aggtgectca
gaagattgat
caaagacagc
acataacagc
cttcaacagg

ctgtctgtat
tacatacact
tccaacctgg
tctctcacaa
agtagtgacc
gcaccaactg
gtcgtgtgct
ggcagtgaac
acctacagca
tatacctgtg
aatgagtgtt

205

ctccagggoa
ggtttcagca
cttctggagt
tcagcagagt
cactcacgtt
tatccatctt
tcttgaacaa
gacaaaatgg
tgagcagcac
aggccactca
ag

<212>
<213>

<400>

PRT

Mus musculus

181

Met Asp Phe Gln

1
val

Leu Se

Se
50
Ar

Ser

Pro
65 .
Gly Ar

ser Ar

Ser Se

Al
13
Le

Arg

Gln
145
Tyr Pr

Gln As

Thr Ty
Hi
21
11

Arg

Pro
225

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

<400>

r val
35
r Ile

g ser
g Phe
g val

r Asp

115
a Asp
0

u Thr
o Lys
n Gly

r ser
195

s AsSh

0

e val

192
708
DNA

ITe Met Ser

20
Ser

Ser
Trp
Ser
Glu
100
Pro
Ala
ser
Asp
val
180
Met
Ser

Lys

val
5
Arg
Pro
Tyr
Ile
Gly
85
Ala
Leu
Ala
Gly
Ile
165
Leu
Ser
Tyr

Ser

Mus musculus

192

Gln

Gly

'G1y

Ile
Tyr
70

Ser
Glu
Thr
Pro
Gly
150
Asn
Ash
Ser
Thr

Phe
230

Ile
Glin
Asp
His
55

Ala
Gly
Asp
Phe
Thr
135
Ala
val
Ser
Thr
Cys

215
Asn

Phe
Ile
LyS
40

Trp
Thr
Ser
Ala
Gly
120
val
Ser
Lys
Trp
Leu
200
Glu

Arg

Ser
val

val

Phe
Ser
Gly
Ala
105
Ala
Ser
val

Trp
Thr
185
Thr
Ala

Asn

Asnh
Thr
90

Thr
Gly
ITe
va'l
Lys
170
Asp
Leu
Thr

Glu

Leu
Ser

Met

(]
—d

Leu
75

Sar
TYyr
Thr
Phe
Cys
155
Ile
Gln
Thr
His

Cys
235

Leu
Gln
Thr
Lys
Ala
Tyr
Tyr
Lys
Pro
140
Phe
Asp
Asp
Lys

Lys
220

Ile
Ser
cys
45

Pro
ser
Ser
Cys
Leu
125
Pro
Leu
Gly
Ser
AsSp

205
Thr

sSer
Pro
30

Arg
Gly
Gly
Leu
Gln
110
Glu
Ser
Asn
Ser
Lys
190
Glu

ser

ser Thr Ser Pro Ile val Lys Ser Phe

taaggtcaca
gaagccagga
ccctggtege
ggaggctgag
cggtgctggg
cccaccatcec
cttctacccc
cgtcctgaac
cctcacgtty
caagacatca

Leu
Ser

Asn

160
Glu Arg
175
Asp Ser

Tyr Glu

Thr ser

60

120
180
240
300
360
420
480
540
600
642

atggattttc aagtgcagat tttcagcttc ctgctaatca gtgcttcagt cataatgtcc 60
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agaggacaaa ttgttctctc ccagtctcca gcattcctgt ctgtatctcce aggggataag 120
gtcacaatga cttgcagggc cagctcaagt ataagttaca tacactggtt tcagcagaag 180
ccaggatcct cccccagatc ctggatttat gccacatcca acctggcttc tggagtccet 240
ggtcgcttca gtggcagtgg gtctgggacc tcttactctc tcacaatcag cagagtggag 300
gctgaggatg ctgccactta ttactgccag cagtggagta gtgacccact cacgttcggt 360
gctgggacca agctggaget gaaacggget gatgctgcac caactgtatc catcttccca 420
ccatccagtg agcagttaac atctggaggt gcctcagtcg tgtgcttctt gaacaacttc 48

taccccaaag acatcaatgt caagtggaag attgatggca gtgaacgaca aaatggcgtc 540
ctgaacagtt ggactgatca ggacagcaaa gacagcacct acagcatgag cagcaccctc 600
acgttgacca aggacgagta tgaacgacat aacagctata cctgtgaggc cactcacaag 660
acatcaactt cacccattgt caagagcttc aacaggaatg agtgttag 708

<210> 193
<211> 445
<212> PRT
<213> Mus musculus

<400> 193 :
Glu val 61n Leu GIn Gln Ser Gly Ala Asp Leu val GIn Pro Gly Ala

1 5 : 10 15
Ser val Lys §a1 Ser Cys Thr Ala‘ggr Gly Phe Asp Ile Lys Asp Tyr
0 30
Tyr ITe His Trp Met Lys GIn ﬁgg Pro Asp GIn Gly Lgu Glu Trp 1I1e
35 4
Gly Arg val Asp Pro Asp égn Gly Glu Thr Glu ghe Ala Pro Lys Phe
50 0
Pro Gly Lys Ala Thr phe Thr Thr Asp Thr Ser ser Asn Thr Ala Tyr
65 70 75 80
Leu GIn Leu Arg g?y Leu Thr ser Glu Sgp Thr Ala Ile Tyr Tgr Cys
5 9
Gly Arg Glu Asp Tyr Asp Gly Thr Tyr Thr Trp Phe Pro Tyr Trp Gly
100 105 110
Gln Gly Thr Leu val Thr val Ser Ala Ala Lys Thr Thr Pro Pro ser
115 , 120 125
val Tyr Pro Leu Ala Pro Gly Ser Ala Ala GIn Thr Asn ser Met val
130 135 140
Thr Leu Gly Cys Leu val Lys Gly Tyr pPhe Pro Glu Pro val Thr val
145 150 155 160
Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly val His Thr Phe Pro Ala
165 170 175
“ val Leu GlIn Ser Asp Leu Tyr Thr Leu Ser Ser Ser val Thr val Pro
180 185 190
ser Ser Thr Trp Pro Ser Glu Thr val Thr Cys Asn val Ala His Pro
195 200 , 205
Ala ser Ser Thr Lys val Asp Lys Lys Ile val Pro Arg Asp Cys Gly
210 215 220
Cys Lys Pro Cys Ile Cys Thr val Pro Glu val Ser Ser val phe Ile
225 230 235 240
Phe Pro Pro Lys Pro Lys Asp val Leu Thr Ile Thr Leu Thr Pro Lys
245 250 255
val Thr cys val val val Asp Ile Ser Lys Asp Asp Pro Glu val GIn
260 265 ‘ 270
phe Ser Trp Phe val Asp Asp val Glu val His Thr Ala GlIn Thr Gln
275 280 285
Pro Arg Glu Glu GIn Phe Asn Ser Thr Phe Arg Ser val Ser Glu Leu
: 290 295 300
Pro Ile Met His Gln Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys Arg
305 310 315 320
val Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
325 330 335
Thr Lys Gly Arg Pro Lys Ala Pro Gin val Tyr Thr Ile Pro Pro Pro
340 345 350
Lys Glu GIn Met Ala Lys Asp Lys val Ser Leu Thr Cys Met Ile Thr
355 360 365
asp Phe Phe Pro Glu Asp Ile Thr val Glu Trp GIn Trp Asn Gly Gln
370 375 380
pro Ala Glu Asn Tyr Lys Asn Thr GIn Pro Ile Met Asp Thr Asp Gly
385 390 395 400
Ser Tyr Phe Ile Tyr Ser Lys Leu Asn val GIn Lys Ser Asn Trp Glu
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405

410

Ala Gly Asn Thr Phe Thr Cys Ser val Leu His

420

25

His His Thr Glu Lys Ser Leu Ser His Ser Pro
3

435

<210> 194
<211> 1338
<212> DNA

<213> Mus musculus

<400> 194

gaagttcagc
tcctgeacag
cctgaccagg
gccccgaagt
ctacaactca
tacgatggta
gcagccaaaa
aactccatgg
acctggaact
gacctctaca
gtcacctgeca
agggattgtg
ttcceccccaa
gtggtagaca .
gaggtgcaca
gtcagtgaac
gtcaacagtg
ccgaaggetc
gtcagtctga
tggaatgggc
tcttacttca
ttcacctgct
cactctcctg

<210> 195
<211> 464
<212> PRT
‘«<213> Mus m

195
Cys

<400>
Met Lys
1
val Asn Ser
Ala
35

Tyr

Pro Gly

Lys Asp

50

Glu Trp Ile

65

Pro Lys Phe

Thr Ala Tyr

Tyr Tyr Cys

115

Tyr Trp Gly

130
Pro

Pro Ser

145
ser

Met val

val Thr val
Ala

195

Phe Pro

tgcaacagtc
cttctggett
gcctggagty
tcececgggeaa
gaggcctgac
cctacaccty
cgacaccccc
tgaccctygy
ctggatcect
ctctgagcag
acgttgccca
gttgtaagec
agcccaagga
tcagcaagga
cagctcagac
ttecccatcat
cagctttecc
cacaggtgta
cctgcatgat
agccagcgga
tctacagcaa
ctgtgttaca
gtaaatga

usculus

440

tggggcagac
cgacattaag
gattggaagg
ggccactttt
atctgaggac
gtttccttat
atctgtctat
atgcetggtc
gtccageggt
ctcagtgact
ccecggecage
ttgcatatgt
tgtgctcace
tgatcccgag
gcaaccccgy
gcaccaggac
tgcccccatce
caccattcca
aacagacttc
gaactacaag
gctcaatgtg
tgagggcctg

cttgtgcage
gactactata
gttgatccty
acaacagaca
actgccatct
tggggccaag
ccactggcecce
aagggcratt
gtgcacacct
gtccecteca
agcaccaagg
acagtcccag
attactctga
gtccagttca
gaggagcagt
tggctcaatg
gagaaaacca
cctcecaagg
ttccctgaag
aacactcagc
cagaagagca
cacaaccacc

415

Glu Gly Leu His Asn

430
Gly Lys
445

caggggoctce
tacactggat
acaatggtga
catcctccaa
attactgtgg
ggactctggt
ctggatctge
tcecctgagec
tcccagetgt
gcacctggec
tggacaagaa
aagtatcatc
ctcctaaggt
gctggtttgt
tcaacagcac
gcaaggagtt
tctccaaaac
agcagatggc
acattactgt
ccatcatgga
actgggaggc
atactgagaa

agtcaaggtg
gaaacagagg
gactgaattt
cacagcctac
gagagaagac
cactgtctct
tgcccaaact
agtgacagtg
cctgeagtct
cagcgagacc
aattgtgccc
tgtcttecatc
cacgtgtgtt
agatgatgtg
tttcegetca
caaatgcagg
caaaggcaga
caaggataaa
ggagtggcag
cacagatggc
aggaaatact
gagcctetece

ser
Glu
20

Ser
Tyr
Gly
Pro
Ley
100
Gly
Gln
val
Thr
Thr

180
val

Trp
5
val
val
Ile
Arg
Gly
85
Gin
Arg
Gly
TYyr
Leu
165
Trp

Leu

val
Gin
Lys

His

Pro
150
Gly
ASn

Gln

ITe
Leu
val
Trp
55

ASp
Ala
Arg
Asp
Leu
135
Leu
Cys
Ser

ser

Phe
Gln
Ser
40

Met
Pro
Thr
Gly
Tyr
120
val
Ala
Leu
Gly

Asp
200

Phe
Gln
25

Cys
Lys
Asp
Phe
Ley
105
Asp
Thr
Pro
val
Ser

185
Leu

Leu Met
10
ser Gly

Thr Ala

Gln Arg
Gly
75

Thr

Asn

Thr
90
Thr Ser

Gly Thr

val ser

Ser
155
Gly

Gly

Lys
170

Leu Ser

Tyr Thr

page 76

Ala
Ala
Ser
Pro
60

Glu
ASD
Glu
Tyr
Ala
140
Ala
Tyr
Ser

Leu

val
Asp
Gly
45

Asp
Thr
Thr
ASp
Thr
125
Ala
Ala
Phe
Gly

Ser
205

val
Leu
30

Phe
Gln
Glu
Ser
Thr
110
Trp
Lys
Gin
Pro
val

190
ser

Thr
val
Asp
Gly
Phe
Ser
Ala
Phe
Thr
Thr
Glu
175
His

ser

Gly
Gln
Ile
Leu
Ala
80

AsSn
Ile
Pro
Thr
Asnh
160
Pro

Thr

val

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1338



val Thr
220
Lys Ile

Pro Glu

Leu Thr

Ser Lys
285
Glu val
300
Thr Phe

Asn Gly

Pro Ile

val
365
Ser

Gln

val
380
val Glu

Gln Pro

Asn val

Cys
val
val
Ile
270
Asp
His
Arg
Lys
Glu
350
Tyr
Leu
Trp
ITe

Gln
430

AsSnh
Pro
Ser
255
Thr
Asp
Thr
ser
Glu
335
Lys
Thr
Thr
Gln
Met

415
Lys

val
Arg
240
Ser
Leu
Pro
Ala
val
320
Phe
Thr
Ile
Ccys
Trp
400
Asp

Ser

Thr val Pro Ser Ser Thr Trp Pro Ser Glu Thr
210 215
‘Ala His pro Ala Ser Ser Thr Lys val Asp Lys
225 230 235 .
Asp Cys Gly Cys Lys Pro Cys Ile Cys Thr val
245 250
val pPhe Ile Phe Pro Pro Lys Pro Lys Asp val
260 265
Thr Pro Lys val Thr Cys val val val Asp Ile
275 280
Glu val G1n Phe Ser Trp Phe val Asp Asp val
290 295
GIn Thr Gln Pro Arg Glu Glu GIn Phe Asn Ser
305 310 315
ser Glu Leu Pro ITe Met His Gln Asp Trp Leu
325 330
~Lys Cys Arg val Asn Ser Ala Ala Phe Pro Ala
340 345
1le ser Lys Thr Lys Gly Arg Pro Lys Ala Pro
355 360
pro Pro Pro Lys Glu Gln Met Ala Lys Asp Lys
370 375
Met Ile Thr Asp Phe Phe Pro Glu Asp ITe Thr
385 : 390 395
Asn Gly GIn Pro Ala Glu Asn Tyr Lys Asn Thr
405 410
Thr asp Gly Ser Tyr Phe Ile Tyr Ser Lys Leu
420 425
asn Trp Glu Ala Gly Asn Thr pPhe Thr Cys ser
435 ' 440
Leu His Asn His His Thr Glu Lys Ser Leu Ser
450 455
<210> 196
<211> 1395
<212> DNA
<213> Mus musculus
<400> 196
atgaaatgca gctgggtcat cttcttcctyg atggcagtgg
gttcagctgc aacagtctgg ggcagacctt gtgcagccag
tgcacagctt ctggcttcga cattaaggac tactatatac
gaccagggcc tggagtggat tggaagggtt gatcctgaca
ccgaagttcc cgggcaaggc cacttttaca acagacacat
caactcagag gcctgacatc tgaggacact gccatctatt
gatggtacct acacctggtt tccttattgg ggccaaggga
gccaaaacga cacccccatc tgtctatcca ctggeccctg
tccatggtga ccctgggatg cctggtcaag ggctatttcee
tggaactctg gatccctgtc cagcggtgtg cacaccttec
ctctacactc tgagcagctc agtgactgtc ccctccagea
acctgcaacg ttgcccaccc ggccagcage accaaggtgg
gattgtggtt gtaagccttg catatgtaca gtcccagaag
cccccaaagc ccaaggatgt gctcaccatt actctgactc
gtagacatca gcaaggatga tcccgaggtc cagttcaget
gtgcacacag ctcagacgca accccgggag gagcagttca
agtgaacttc ccatcatgca ccaggactgg ctcaatggca
aacagtgcag ctttccctge ccccatcgag aaaaccatct
aaggctccac aggtgtacac cattccacct cccaaggagce
agtctgacct gcatgataac agacttcttc cctgaagaca
aatgggcagc cagcggagaa ctacaagaac actcagccca
tacttcatct acagcaagct caatgtgcag aagagcaact
acctgectctg tgttacatga gggcctgcac aaccaccata
tctectggta aatga
<210> 197
<211> 214
<212> PRT
<213> Mus musculus

Page 77

val Leu His
445

His Ser

460

ttacaggggt
gggccetcagt
actggatgaa
atggtgagac
cctccaacac
actgtgggag
ctctggtcac
gatctgctgc
ctgagccagt
cagctgtect
cctggeccag
acaagaaaat
tatcatctgt
ctaaggtcac
ggtttgtaga
acagcacttt
aggagttcaa
ccaaaaccaa
agatggccaa
ttactgtgga
tcatggacac

gggaggcagg
ctgagaagag

Pro

Glu Gly

Gly Lys

caattcagaa
caaggtgtcc
acagaggcect
tgaatttgec
agcctaccta
agaagactac
tgtctctgea
ccaaactaac
gacagtgacc
gcagtctgac
cgagaccgtc
tgtgcecagg
cttcatcttc
gtgtgttgtg
tgatgtggag
ccgcteagtc
atgcagggtc
aggcagaccg
ggataaagtc
gtggcagtgy
agatggctct
aaatactttc
cctcteccac

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260 .
1320
1380
1395




<400> 197

Asp
1
Asp
Leu
Phe
Ser
65
AsSp
Thr
Pro
Gly
Asn
145
Asn
Ser
Thr

Phe

Leu
Arg
Asn
Tyr
50

Gly
ASp
Phe
Thr
Ala
130
val
Ser
Thr
cys

Asn
210

Gin
val
Trp
35

Thr
Ser
Ala
Gly
val
115
Ser
Lys
Trp
Leu
Glu

195
Arg

Met
Thr
20

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

AsSn

Thr
Ile
Gln
Thr
Thr
Thr
85

Gly
Ile
val
LYys
Asp
165
Leu

Thr

Glu

Gl
se
G1
Le

As
70

Tyr

Th
Ph
Cy
I
15
Gl
Th
Hi

Cy

<210> 198
<211> 645
<212> DNA

<213> Mus musculus

<400> 198

gatctccaga
atcagttgca
gatggaactg
aggttcagtg
gatgatgctg
gggaccaagc
tccagtgage
cccaaagaca
aacagttgga
ttgaccaagg
tcaacttcac

<210> 199
«211> 234
<212> PRT

tgacacagac
gggcaagtca
ttaagctect
gcagtgggtc
ccacttactt
tggaaataaa
agttaacatc
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

<213> Mus musculus

<400> 198
Met Met
1

Ser

ser Ala G1
5

Gly ser Arg

Ala
Ile
Lys
©5

Arg

Asn

ser
Ser
50

Leu
Phe

Leu

Leu
35

Asn
Leu
Ser

Glu

Cys
20
Gly

Tyr

Ile

Gly

Gln

Asp
Asp
Leu
Phe
ser

85
Asp

Le

Ar

As

Tyr

70
Gl

AS

n Thr Thr

r Cys Arg

Pro
40
Ser

n Lys

u Gln
55
n Tyr Ser

Phe Cys

r Lys Leu

Pro
120
Leu

e Pro

s Phe
135

e Asp

0

n Asp

Gly
Ser
r Lys Asp

Thr
200

s Lys

5

tacttecctcce
ggacattagc
gatcttctac
tggaacaaat
ttgccaacag
acgggctgat
tggaggtgece
gtggaagatt
cagcaaagac
acgacataac
gagcttcaac

n Phe Leu

u Gln Met

Thr
40
Tyr

g val

n Trp
55

Thr ser

y Ser Gly

Ala Ala

p

Ser
Ala
25

Asp
Gly
Leu
GIn
Glu
105
Ser
Asn
Ser
Lys
Glu

185
Ser

Ser
10

Ser
Gly
val
Thr
Gln
90

Ile
Ser
Asn
Glu
Asp
170
Tyr

Thr

Leu
Gln
Thr
Pro
Ile
75

Gly
Lys
Glu
Phe
Arg
155
Ser
Glu

Ser

Ser
Asp
val
Ser
60

Thr
Asp
Arg
Gln
Tyr
140
Gln
Thr
Arg

Pro

Ala
Ile
LYS
45

Arg
Asn
Thr
Ala
Leu
125
Pro
Asn
Tyr
His

Ite
205

Ser
Ser
30

Ley
Phe
Leu
Leu
AsSp
110
Thr
Lys
Gly
Ser

Asn
190

-val

ctgtotgect
aattatttaa
acatcaacat
tattctctca
ggtgatacgc
gctgcaccaa
tcagtcgtgt
gatggcagtyg
agcacctaca
agctatacct
aggaatgagt

Leu Leu

10

Gly

ctctgggaga
actggtatca
tacagtcagg
ccattaccaa
ttccgtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggccac
gttag

Leu Leu

Cys

Thr
25

Ile
GIn
Thr
Thr

Thr

Gln
ser
Gln
Leu
Asn

90
Tyr

Page 78

Thr
Cys
Lys
Gin
75

Tyr

rhe

Thr
Arg
Pro
60

Ser
ser

Cys

Ser
Ala
45

Asp
Gly
Leu

GIn

Ser
30

Ser
Gly
val
Thr

Gln

Leu Gly
15
Asn Tyr

Leu Ile

ser Gly
GIn
80
Tyr

Glu
Pro
Ala Ala
ser Gly
Asp Ile
Leu

160
Ser

val

Met
175
Ser Tyr

Lys Ser

cagagtcacc
gcagaaacca
agtcccatcg
cctggagcaa
gttcggaggg
cttcccacca
caacttctac
tggcgtectg
caccctcacg
tcacaagaca

Phe Gln
15
Leu Ser

Gln Asp

Thr val
Ser
80
Thr

Pro
Ile

Gly Asp

60

120
180
240
300
360
420
480
540
600
645



Pro
115
Ala

Thr Leu

Ala Asp
130

Thr ser

Leu
145
Pro

Lys Asp

Asn Gly val
Met
195

Ser

Tyr Ser
Asnh
210
val

His

Ile
225

Lys

<210> 200
<211> 705
<212> DNA
<213> Mus m

<400> 200

atgatgtcct
gatctccaga
atcagttgca
gatggaactg
aggttcagtg
gatgatgctg
gggaccaagc
tccagtgagce
cccaaagaca
aacagttgga
ttgaccaagyg
tcaacttcac

<210> 201
<211> 447
<212> PRT
<213> Mus m

<400> 201
Glu val GIn
1
ser val Lys
His
35
Ile

Asn Met

Glu
50
Gly

Gly
Lys Lys
65

Met Leu

Glu

Ala Arg Leu
Ala
115

val

Trp Gly
Ser
130
val

Pro

Met Thr

145
Thr

val Thr

Pro Ala val

val Pro Ser

100
Tyr Thr

Ala Pro

Gly Gly

Phe
Thr

Ala

Gly
120
ser

Gly

val
135

ser val

150

Asn
165
Asn

Ile

Leu
180
Ser ser

Tyr Thr

Ser Phe

val
ser
Thr
Cys

Asn

Lys Trp

Trp Thr
Thr
200
Ala

Leu

Glu
215

Arg Asn

230

usculus

ctgctcagtt
tgacacagac
gggcaagtca
ttaagctcct
gcagtgggtc
ccacttactt
tggaaataaa
agttaacatc
tcaatgtcaa
ctgatcagga
acgagtatga
ccattgtcaa

usculus

Gln
5
Ser

Leu

Met
20
Trp Met

Asn Pro

Ala Thr

Ser
85
Tyr

Arg

Gly
100
Gly Thr

Tyr Pro

Leu Gly

Gln
Cys
Lys
Asn
Leu
70

Leu
Tyr
Thr

Leu

Cys

ccttggtctce
tacttcctecc
ggacattagc
gatcttctac
tggaacaaat
ttgccaacag
acgggctgat
tggaggtgcc
gtggaagatt
cagcaaagac
acgacataac
gagcttcaac

Ser Gly

Lys Ala

GIn Asn
40
Ser Gly
55
Thr val

Thr ser

Gly Asn

Thr
120
Pro

val

Ala
135

Leu val

150

ASN
165
Gln

Trp

Leu
180

Ser Thr

Ser
Ser

Trp

Gly Ser

Asp Leu

Pro ser

105

Gly Thr Lys

Ile pPhe Pro
Phe
155

Asp

val Cys
Ile
170
GIn

Lys

Asp
185
Leu

Asp

Thr Lys

Thr His Lys

Glu Cys

ctgttgctct
ctgtctgect
aattatttaa
acatcaacat
tattctctcea
ggtgatacgc
gctgcaccaa
tcagtcgtgt
gatggcagtg
agcacctaca
agctatacct
aggaatgagt

Glu
10
Gly

Pro Leu
ser
25

GIn

Tyr

Gly Lys

Gly ser Gly
Ser
75

Ser

ASp Lys

Glu Asp
90
Tyr Glu Asp
105
val

Ser Ser

Gly ser Ala

Gly Tyr
155

Ser

Lys

Ser
170
Thr

Leu

TYr Leu

185
Glu

Thr val
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110
Glu Ile
125

Ser

Leu

Pro Ser

140
Leu

Asn Asn

Gly ser Glu

Ser Lys Asp
190
Glu Tyr
205

Ser

AsD
Thr Thr
220

gttttcaagy
ctctgggaga
actggtatca
tacagtcagg
ccattaccaa
ttccgtacac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggccac

e

gttag

Met Lys Pro
Thr
30

Glu

Thr Phe

Leu
45
Asn

Ser
Tyr Gln
60
Ser

Ser Thr

Ala val Tyr
Phe
110

Thr

Trp Tyr

Ala Lys
125
Ala GIn Thr
140
Phe

Pro Glu

Gly val His
ser
190

Cys Asnh

Ser sSer

Thr

Lys Arg

Glu G1n

Phe Tyr
160
Arg Gln
175
Ser Thr

Glu Arg

Ser Pro

ttccagatgt
cagagtcacc
gcagaaacca
agtcccatcg
cctggagcaa
gttcggagag
cttcccacca
caacttctac
tggcgtectg
caccctcacg
tcacaagaca

Gly Ala
15
Asp Tyr

Trp Ile

Lys Phe

Ala Tyr
80
Tyr Cys
95
Asp val

Thr Pro

Asn Ser
val
160
Phe

Pro

Thr
175
val Thr

val Ala

60

120
180
240
300
360
420
480
540
600
660
705



Ile
220
Glu
Thr
Lys
val
Phe
300
Gly
Ile
val
Ser
Glu
380
Pro
val
Leu

ser

205
val

val
Ile
ASp
His
285
Arg
Lys
Glu
Tyr
Leu
365
Trp
Ile
Gln
His

Pro

Pro
ser
Thr
AS

270
Thr
Ser
Glu
Lys
Thr
350
Thr
Gln
Met
Lys
Glu

430
Gly

Arg
ser

Leu
255

p Pro

Ala
val
Phe
Thr
335
Ile
Cys
Trp
Asp
Ser
415
Gly

Lys

Asp
val
240
Thr
Glu
Gln
Ser
Lys
320
Ile

Pro

Met

Asn
Thr
400
Asn

Leu

195 200
His Pro Ala ser ser Thr Lys val Asp Lys Lys
210 215
Cys Gly Cys Lys Pro Cys Ile Cys Thr val Pro
225 230 235
phe I1e Phe Pro Pro Lys Pro Lys Asp val Leu
245 250
Pro Lys val Thr cys val val val Asp Ile ser
260 265
val G1n Phe Ser Trp Phe val Asp Asp val Glu
275 280
Thr G1n Pro Arg Glu Glu GIn Phe Asn Ser Thr
290 295 _
Glu Leu Pro Ile Met His Gln -Asp Trp Leu Asn
305 310 315
Cys Arg val asn ser Ala Ala pPhe Pro Ala Pro
325 330
ser Lys Thr Lys Gly Arg Pro Lys Ala Pro Gln
340 345
Pro Pro Lys Glu GIn Met Ala Lys Asp Lys val
355 360
Ile Thr Asp Phe pPhe Pro Glu Asp Ile Thr val
370 375
Gly GIn pro Ala Glu Asn Tyr Lys Asn Thr GlIn
385 390 395
Asp Gly Ser Tyr Phe Ile Tyr Ser Lys Leu Asn
405 410
Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser val
420 425
His Asn His His Thr Glu.Lys Ser Leu Ser His
435 C 440
<210> 202
<211> 1344
<212> DNA
<213> Mus musculus
<400> 202
gaggtccagt tgcaacagtc tggacctgaa ctaatgaagc
tcctgcaagg cttctggata cacattcact gactacaaca
caaggaaaga gcctagagtg gataggagag attaatccta
aaccagaagt tcaaaggcaa ggccacattg actgtagaca
atggagctcc gcagcctgac atctgaggac tctgcagtct
tactatggta actacgagga ctggtatttc gatgtctggg
gtctcctctg ccaaaacgac acccccatct gtctatccac
caaactaact ccatggtgac cctgggatgc ctggtcaagg
acagtgacct ggaactctgg atccctgtcc agcggtgtge
cagtctgacc tctacactct gagcagctca gtgactgtec
gagaccgtca cctgcaacgt tgcccacccg gecageagea
gtgcccaggg attgtggttg taagccttge atatgtacag
ttcatcttcc ccccaaagcc caaggatgtg ctcaccatta
tgtgttgtgg tagacatcag caaggatgat cccgaggtcec
gatgtggagg tgcacacagC tcagacgcaa ccccgggagg
cgctcagtca gtgaacttcc catcatgcac caggactggc
tgcagggtca acagtgcagc tttccctgec cccatcgaga
ggcagaccga aggctccaca ggtgtacacc attccacctc
gataaagtca gtctgacctg catgataaca gacttcttcec
tggcagtgga atgggcagcc agcggagaac tacaagaaca
gatggctctt acttcatcta cagcaagctc aatgtgcaga
aatactttca cctgctctgt gttacatgag ggcctgcaca
ctctcccact ctcctggtaa atga
<210> 203
<211> 466
<212> PRT
<213> Mus musculus
<400> 203
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445

ctggggettc
tgcactggat
acagtggtgg
agtcctccag
attactgtgce
gcgcagggac
tggccectygg
gctatttccc
acaccttccc
cctccageac
ccaaggtgga
tcccagaagt
ctctgactcce
agttcagctg
agcagttcaa
tcaatggcaa
aaaccatctc
ccaaggagca
ctgaagacat
ctcagccecat
agagcaactg
accaccatac

agtgaagatg
gaagcagaac
ttctggttac
cacagcctac
aagattgggce
cacggtcacc
atctgctgcece
tgagccagtyg
agctgtcctg
ctggccecage
caagaaaatt
atcatctgtc
taaggtcacg
gtttgtagat
cagcactttc
ggagttcaaa
caaaaccaaa
gatggccaad
tactgtggag
catggacaca
ggaggcagga
tgagaagagc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
360
1020
1080
1140
1200
1260
1320
1344



Mit‘GWy Trp Ser Trp Thr Phe Leu Phe kgu teu Ser Gly Thr ier Gly
5 5
val Leu Ser Glu val GIn Leu Gln G;n Ser Gly Pro Glu Leu Met Lys
20 25 30
pro Gly Ala Ser val Lys Met igr Cys Lys Ala ser Gly Tyr Thr Phe
35 45
Thr Asp Tyr Asn Met His Tgp‘M@t-Lys GIn Asn GIn Gly Lys Ser Leu
50 5 60
Glu Trp Ile Gly Glu Ile Asn Pro Asn Ser Gly Gly Ser Gly Tyr Asn
65 70 75 80
GIn Lys Phe Lys ggy Lys Ala Thr Leu ggr val Asp Lys Ser Sgr ser
Thr Ala Tyr Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala val
100 105 110
Tyr Tyr Cys Ala Arg Leu Gly Tyr Tyr Gly Asn Tyr Glu Asp Trp Tyr
115 120 125
Phe Asp val Trp Gly Ala Gly Thr Thr val Thr val ser ser Ala Lys
130 135 140
Thr Thr Pro Pro Ser val Tyr Pro Leu Ala Pro Gly Ser Ala Ala Gin
145 150 155 - 160
Thr Asn Ser Met val Thr Leu Gly Cys Leu val Lys Gly Tyr Phe Pro
165 170 175
Glu pro val Thr val Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly val
180 185 190
His Thr Phe Pro Ala val Leu Gln Ser Asp Leu Tyr Thr Leu Ser Ser
195 200 205
ser val Thr val Pro Ser Ser Thr Trp Pro Ser Glu Thr val Thr Cys
210 215 ‘ 220
Ash val Ala His Pro Ala Ser Ser Thr Lys val Asp Lys Lys Ile val
225 230 235 240
Pro Arg Asp Cys Gly Cys tys Pro Cys Ile Cys Thr val Pro Glu val
: 245 250 255
ser Ser val Phe Ile Phe Pro Pro Lys Pro Lys Asp val Leu Thr Ile
260 265 270
Thr Leu Thr Pro Lys val Thr Cys val val val Asp Ile Ser Lys Asp
275 ) 280 285
Asp Pro Glu val GIn phe Ser Trp Phe val Asp Asp val GTu val His
290 295 300
Thr Ala GIn Thr GIn Pro Arg Glu Glu GIn Phe Asn Ser Thr Phe Arg .
305 . 310 | 315 320
ser val Ser Glu Leu Pro Ile Met His Gln Asp Trp Leu Asn Gly Lys
325 330 335
Glu Phe Lys Cys Arg val Asn Ser Ala Ala Phe Pro Ala Pro ITe Glu
340 345 350
Lys. Thr Ile ser Lys Thr Lys Gly Arg Pro Lys Ala pro GlIn val Tyr
355 360 365
Thr Ile Pro Pro Pro Lys Glu GIn Met Ala Lys Asp Lys val Ser Leu
370 375 380
Thr Cys Met Ile Thr Asp Phe phe Pro Glu Asp Ile Thr val Glu Trp
385 390 395 400
Gln Trp Asn Gly GIn Pro Ala Glu Asn Tyr Lys Asn Thr GIn Pro Ile
405 410 415
Met Asp Thr Asp Gly Ser Tyr Phe Ile Tyr Ser Lys Leu Asn val Gln
420 425 430
Lys Ser Asn Trp Glu Ala Gly Asn Thr pPhe Thr Cys ser val Leu His
435 440 445
Glu Gly Leu His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro
450 455 460
Gly Lys
465

<210> 204

<211> 1401

<212> DNA

<213> Mus musculus

<400> 204
atgogatgga gctggacctt tctcttccte ctgtcaggaa cttcgggtgt cctetctgag 60
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gtccagttge
tgcaaggcett
ggaaagagec
cagaagttca
gagctccgea
tatggtaact
tcctetgeca
actaactcca
gtgacctgga
tctgacctct
accgtcacct
cccagggatt
atcttcececce
gttgtggtag
gtggaggtgce
tcagtcagtg
agggtcaaca
agaccgaagg
aaagtcagtc
cagtggaatg
ggctcttact
actttcacct
tceccactcte

<210> 205
<2131> 215
<212> PRT
<213>

<400> 205
Gln Ile val
1
Glu Lys val
Asn
35
sSer

Tyr Leu

Ile Tyr
50
Gly ser
65
Ala

Gly
Glu Asp

ser Thr Phe
Thr
115

Ala

Ala Pro
Gly
130
Ash

Gly
Ile va'l
145
Leu

Asn Ser

Ser Ser Thr

Thr Cys
195

Asn

Tyr

Phe
210

Ser

206
645
DNA

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

<400> 206

aacagtctygg
ctggatacac
tagagtggat
aaggcaagyc
gcctgacatce
acgaggactg
aaacgacacc
tggtgaccct
actctggatc
acactctgag
gcaacgttgc
gtggttgtaa
caaagcccaa
acatcagcaa
acacagctca
aacttcccat
gtgcagcttt
ctccacaggt
tgacctgcat
ggcagccagc
tcatctacag
gctctgtgtt
ctggtaaatg

Mus musculus

acctgaacta
attcactgac
aggagagatt
cacattgact
tgaggactct
gtatttcgat
cccatctgte
gggatgectg
cctgtccage
cagctcagtg
ccacceggcec
gccttgcata
ggatgtgctc
ggatgatccc
gacgcaaccc
catgcaccag
ccetgececce
gtacaccatt
gataacagac
ggagaactac
caagctcaat

acatgagggc
a

atgaagcctg
tacaacatgc
aatcctaaca
gtagacaagt
gcagtctatt
gtctggggcy
tatccactgg
gtcaagggct
ggtgtgcaca
actgtceccct
agcagcacca
tgtacagtcc
accattactc
gaggtccagt
cgggaggagc
gactggctca
atcgagaaaa
ccaccteeca
ttctteeetg
aagaacactc
gtgcagaaga
ctgcacaacc

gggcttcagt
actggatgaa
gtggtggttc
cctccageac
actgtgcaag
cagggaccac
cccctggatc
atttccctga
cectteccage
ccagcacctg
aggtggacaa
cagaagtatc
tgactcctaa
tcagctggtt
agttcaacag
atggcaagga
ccatctccaa
aggagcagat
aagacattac
agcccatcat
gcaactggga
accatactga

gaagatgtcc
gcagaaccaa
tggttacaac
agcctacatg
attgggctac
ggtcaccgtc
tgctgeccaa
gccagtgaca
tgtcctgeag
gcccagcgag
gaaaattgtg
atctgtcttc
ggtcacgtgt
tgtagatgat
cactttecge
gttcaaatgc
aaccaaaggc
ggccaaggat
tgtggagtgg
ggacacagat
ggcaggaaat
gaagagcctc

Leu
Thr
20

Trp
Thr
ser
Ala
Gly
100
val
ser
Lys
Trp
Leu
180
Glu

Arg

Thr

5
Met

Tyr
Ser
Gly
Ala
85

Gly
Ser
val
Trp
Thr
165
Thr
Ala

Asn

Mus musculus

al
Thr
Gin
Asn
Thr
Thr
Gly
Ile
val
Lys
150
ASp
Leu

Thr

Glu

Ser
Cys
Gin
Leu
55

Ser
Tyr
Thr
Phe
Cys
135
Ile
Gln
Thr
His

Cys
215

Pro
Arg
Lys
40

Ala
Tyr
Tyr
Lys
Pro
120
Phe
ASp
Asp
Lys

Lys
200

Ala
Ala
25

Pro
ser
ser
Cys
Leu
105
Pro
Leu
Gly
Ser
Asp

185
Thr

Ile
10
Ser

‘Gly

Gly
Leu
G1n
90

Glu
Ser
Asn
Ser
Lys
170
Glu

Ser

Met
Ser
Set
val
Thr
75

GIn
Ile
ser
Asn
Glu
155
Asp
Tyr

Thr

Ser
ser
Ser
Pro
60

Ile
Tyr
Lys
Glu
phe
140
Arg
ser
Glu

Ser

A}a
val
Pro
Ala
ser
Asp
Arg
Gln
125
Tyr
Gin
Thr
Arg

Pro
205

Ser
Thr
30

Lys
Arg
Ser
Phe
Ala
110
Leu
Pro
Asnh
Tyr
His
190
Ile

Pro
15

Ser
Leu
phe
val
phe
95

ASD
Thr
Lys
Gly
Ser
175
Asn

val

Gly
Ser
Trp
Ser
Glu
80

Pro

Ala

Ser

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1401

cagattgttc tcacccagtc tccagcaatc atgtctgcat ctccagggga gaaggtcacc 60

atgacctgca gggccage
ccaggatctt cccccaaact ctggatttat ag

tc aagtgtaact tccagttact tgaactggta ccagcagaag 120
cacatcca acctggcttc aggagtccca 180
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tcacaatcag
ttttcccatc
caactgtatc
tgtgcttectt
gtgaacgaca
acagcatgag
cctgtgaggce
agtgt

Leu
Gln
Thr
Gln
60

AsSn
Thr
Thr
Gly
Ile
140
val
Lys
ASp

Leu

Ile
ser
Cys
45

Gln
Leu
sSer
Tyr
Thr
125
pPhe
Ccys
Ile
Gln

Thr

Ser
Pro
30

Arg
Lys
Ala
Tyr
Tyr
110
Lys
Pro
Phe
Asp
ASp

190
Lys

gctcgettca gtggcagtgyg gtctgggacc tcttactctc
gctgaggatg ctgccactta ttactgccag cagtatgatt
ggaggcacca agctggaaat caagcggget gatgctgcac
ccatccagty agcagttaac atctggaggt gecctcagtcg
taccccaaag' acatcaatgt caagtggaag attgatggea
ctgaacagtt ggactgatca ggacagcaaa gacagcacct
acgttgacca aggacgagta tgaacgacat aacagctata
acatcaactt cacccatcgt caagagcttc aacaggaatg
<210> 207
<211> 237
<212> PRT
<213> Mus musculus
<400> 207 ~
Mit Asp Ser Gln val Gln Ile Phe Ser PBe Leu
5 1
val Lys Met ;er arg Gly GIn ITe val Leu Thr
0 25
Met Ser Aga ser Pro Gly Glu z%s val Thr Met
3
Ser ger val Thr ser Ser Tgr Leu Asn Trp Tyr
0 5
Ser Ser Pro Lys Leu Trp Ile Tyr Ser Thr Ser
65 70 75
val Pro Ala Arg E?e ser Gly Ser Gly ger Gly
0
Thr Ile ser ser val Glu ala Glu Asp Ala Ala
100 105
Gln Tyr Asp Phe Phe Pro Ser Thr Phe Gly Gly
115 120
Ile Lys Arg Ala Asp Ala Ala Pro Thr val Ser
130 135
ser Glu GIn Leu Thr Ser Gly Gly Ala Ser val
145 150 155
Asn Phe Tyr Pro Lys Asp Ile Asn val Lys Trp
165 170
Glu Arg GIn Asn Gly val Leu Asn Ser Trp Thr
180 185
Asp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr
- 195 ' 200
Tyr Glu Arg His Asn Ser Tyr Thr Cys Glu Ala
210 215
Thr ser pPro ITe val Lys Ser Phe Asn Arg Asn
225 230 ' 235
<210> 208
211> 711
<212> DNA
<213> Mus musculus
<400> 208
atggattctc aagtgcagat tttcagcttc cttctaatca
agaggacaga ttgttctcac ccagtctcca gcaatcatgt
gtcaccatga cctgcagggc cagctcaagt gtaacttcca
cagaagccag gatcttcccc caaactctgg atttatagea
gtcccagcetc gcttcagtgg cagtgggtct gggacctctt
gtggaggctyg aggatgctgc cacttattac tgccagcagt
ttcggtggag gcaccaagct ggaaatcaag cgggctgatg
ttcccaccat ccagtgagca gttaacatct ggaggtgect
aacttctacc ccaaagacat caatgtcaag tggaagattg
ggcgtcctga acagttggac tgatcaggac agcaaagaca
accctcacgt tgaccaagga cgagtatgaa cgacataaca
cacaagacat caacttcacc catcgtcaag agcttcaaca
<210> 209
<211> 445
<212> PRT
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205
Thr His
220

Glu Cys

gtgccttagt
ctgcatctcce
grtacttgaa
catccaacct
actctctcac
atgatttttt
ctgcaccaac
cagtcgtgtg
atggcagtga
gcacctacag
gctatacctyg
ggaatgagtg

Lys

cagtgtggag
gacgttcggt
catcttccca
gaacaacttc
aaatggcgtc
cagcaccctc
cactcacaag

Ala Leu
15
Ala Ile

Ala ser

Pro Gly

Ser Gly
80
Ser Leu
95
Cys Gln

Leu Glu

Pro Ser

Asn
160
Ser

Leu

Gly
175
ser Lys

Asp Glu

Thr ser

caaaatgtcc
aggggagaag
ctggtaccag
ggcttcagga
aatcagcagt
cccatcgacg
tgtatccatc
cttettgaac
acgacaaaat
catgagcagc
tgaggccact
t

240
300
360
420
480
540
600
045

60

120
180
240
300
360
420
480
540
600
660
711




<213> Mus musculus

<400> 209 '
G¢lu val Gln Leu GIn GIn Ser Gly Pro Glu Leu val Lys Pro Gly Ala

1 5 10 15
ser val Lys Met Ser Cys Lys Ala %gr Gly Tyr Thr Phe Thr Asp Tyr
20 ~ 30
Tyr Met Asn Trp val Lys Gin 28r His Gly Glu Ser Lgu Glu Trp Ile
35 4
Gly Asp Ile Asn Pro Tyr ?gn Asp Asp Thr Thr Tyr Asn His Lys Phe
50 60
Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Asn Thr Ala Tyr
65 70 75 80
Met Gin Leu Asnh ggr Leu Thr sSer Glu gap Ser Ala val Tyr Tyr Cys
95
aAla Arg Glu Thr Ala val Ile Thr Thr Asn Ala Met Asp Tyr Trp Gly
100 105 110
G¢In Gly Thr ser val Thr val Ser ser Ala Lys Thr Thr Pro Pro ser
115 120 125
val Tyr Pro Leu Ala Pro Gly Ser Ala Ala GIn Thr Asn Ser Met val
130 135 140
Thr Leu Gly Cys Leu val Lys Gly Tyr Phe Pro Glu Pro val Thr val
145 ‘ 150 155 160
Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly val His Thr Phe Pro Ala
165 170 175
val Leu Gln Ser Asp Leu Tyr Thr Leu Ser Ser Ser val Thr val Pro
180 185 190
ser Ser Thr Trp Pro Ser Glu Thr val Thr Cys Asn val Ala His Pro
195 200 205 ,
Ala Ser Ser Thr Lys val Asp Lys Lys Ile val Pro Arg Asp Cys Gly
210 215 220
Cys Lys Pro Cys Ile Cys Thr val pro Glu val Ser ser val Phe Ile
225 230 235 240
Phe Pro Pro Lys Pro Lys Asp val Leu Thr Ile Thr Leu Thr Pro Lys
245 250 255
val Thr cys val val val Asp Ile Sgr Lys Asp Asp Pro 91” val G1n
260 26 ‘ 270
Phe Ser Trp Phe val Asp Asp val Glu val His Thr Ala GIn Thr Gln
275 280 285
pro Arg Glu Glu GTn Phe Asn ser Thr Phe Arg Ser val ser Glu Leu
290 295 300
Pro Ile Met His GIn Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys Arg
305 310 315 320
val Asn Ser ala Ala Phe Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys
325 330 335
Thr Lys Gly Arg Pro Lys Ala Pro GIn val Tyr Thr Ile Pro Pro Pro
340 345 350
Lys GTu GIn Met Ala Lys Asp Lys val Ser Leu Thr Cys Met Ite Thr
355 360 365
Asp Phe Phe Pro Glu Asp Ile Thr val Glu Trp Gln Trp Asn Gly Gln
370 375 380
pro Ala Glu Asn Tyr Lys Asn Thr GIn Pro Ile Met Asp Thr Asp Gly
385 390 395 400
Ser Tyr Phe Ile Tyr Ser Lys Leu Asn val GIn Lys Ser Asn Trp Glu
405 410 415
Ala 61y Asn Thr phe Thr Cys Ser val Leu His Glu Gly Leu His Asn
420 425 430
His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys
435 440 445

<210> 210
<211> 1335
<212> DNA
<213> Mus musculus

<400> 210 '
gaggtccagc tgcaacaatc tggacctgag ctggtgaagc ctggggcttc agtgaagatg 60
tcctgtaagg cttctggata cacattcact gactactaca tgaactgggt gaagcagagc 120
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catggagaga
aaccacaagt
atgcagctca
gccgttatta
tcagccaaaa
aactccatgg
acctggaact
gacctctaca
gtcacctgca
agggattgtg
ttccceccaa
gtggtagaca
gaggtgcaca
gtcagtgaac
gtcaacagty
ccgaaggctc
gtcagtctga
tggaatgggc
tcttacttca
ttcacctgcet
cactctccty

211
464
PRT
Mus m

<400> 211
Met Gly Trp
1

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

val Tyr Ser

Ala
35
Tyr

Pro Gly

Thr Asp

50
Glu Trp Ile
65
His Lys Phe

Thr Ala Tyr

Tyr Tyr Cys

115

Tyr Trp Gly
130

Pro Pro
145

Ser

Ser

mMet val

val Thr val
Ala
195

Pro

rhe Pro

val
210
H1is

Thr

Ala Pro

225
ASp

Cys Gly

val phe

Thr Pro Lys
275
val GIn
290

Thr

Glu
GlIn Gln
305

Ser Leu

Glu

gccttgagtg
tcaagggcaa
acagcctgac
ctacgaatgc
cgacaccccec
tgaccctggg
ctggatccct
ctctgagcag
acgttgecca
gttgtaagcc
agcccaagga
tcagcaagga
cagctcagac
ttcccatcat
cagctttccc
cacaggtgta
cctgcatgat
agccagcgga
tctacagcaa
ctgtgttaca
gtaaa

usculus

Asn Trp
5
Glu val
20
ser val

Tyr Met

Gly Asp
Gly
85
Gin

Lys

Met
100
Ala Arg

GIn Gly

val Tyr

Ile
Gln
Lys
Asn
Ile
70

Lys
Leu
Glu
Thr

Pro

gattggagat
ggccacattg
atctgaggac
tatggactac
atctgtctat
atgcectggtc
gtccagcggt
ctcagtgact
cccggecage
ttgcatatgt
tgtgctcacce
tgatcccgag
gcaaccccgg
gcaccaggac
tgccececate
caccattcca
aacagacttc
gaactacaag
gctcaatgtg
tgagggccty

Phe Leu

Leu GlIn

Met Ser

Trp val
55
Asn Pro

Ala Thr

Asn Ser

Ala
120
val

Thr

Ser
135

Leu Ala

150

Thr Leu
165
Thr Trp
180
val Leu

Ser Sser

Ala ser

Gly
Asn
Gin
Thr

Ser

Cys Leu

ser Gly

ser Asp
200
Trp Pro
215

Thr Lys

230

Cys Lys
245
Phe Pro
260
val Thr

Phe Ser

Pro Arg

Pro
Pro
Cys
Trp
Glu

Cys Ile

Lys Pro
val
280
val

val

Phe
295

Glu GlIn

310

Pro Ile

Met

His GTn

attaatcctt
actgtagaca
tctgcagtcet
tggggtcaag
ccactggecec
aagggctatt
gtgcacacct
gtccccteca
agcaccaagg
acagtcccag
attactctga
gtccagttca
gaggagcagt
tggctcaatg
gagaaaacca
cctcccaagg
ttccctgaag
aacactcagc
cagaagagca
cacaaccacc

phe Leu Leu

10

Gln Ser Gly

25
Cys

Lys Ala

Lys GIn Ser

Tyr Asn Asp

Thr val
90
Thr

Leu
Leu Ser
105
val

I1le Thr

Thr val Ser
Ser
155

Gly

Pro Gly

val Lys

170
Leu

Ser Ser

185

Leu Thr

Tyr

Ser Glu Thr

val Asp Lys
235
Thr val
250

ASp

Cys
Lys val
265
val

Asp Ile

Asp Asp val
Ser
315

Leu

Phe Asn

Asp Trp
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acaacgatga
aatcctccaa
attactgtgc
gaacctcagt
ctggatctge
tccoctgagec
tcccagetgt
gcacctggec
tggacaagaa
aagtatcatc
ctcctaaggt
gctggtttgt
tcaacagcac
gcaaggagtt
tctccaaaac
agcagatggc
acattactgt
ccatcatgga
actgggaggc
atactgagaa

Ser
Pro
Ser
His
60
Asp
Asp
Glu
Thr
Ser
140
Ala
Tyr Pro
Ser val

Ser Ser
205

Thr

Leu
val

220
Lys

Cys

ITle val

Pro Glu val
Ile

270
Asp

Leu Thr

ser Lys

285
Glu val His

300

Thr pPhe Arg

Asn Gly Lys

tactacctac
cacagcctac
aagagagacg
caccgtctec
tgcecaaact
agtgacagtg
cctgcagtct
cagcgagacc
aattgtgccc
tgtcttcatc
cacgtgtgtt
agatgatgtg
tttccgctca
caaatgcagg
caaaggcaga
caaggataaa
ggagtggcag
cacagatggc
aggaaatact
gagcctctece

Ala Gly

val Lys

Thr phe

Ser Leu

Asn
80
Asn

Tyr
Ser

Ala val

Met Asp

Thr Thr

Thr Asn
160
Glu Pro
175

His Thr

180

Ser val

Asn val

Pro Arg
240
Ser Ser
255
Thr Leu

Asp Pro

Thr Ala
val
320
Phe

Ser

Glu

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1335



Lys
Ile
Pro
Met
385
Asn
Thr

Asn

Cys
Ser
Pro
370
Ile
Gly
Asp
Trp

His

Arg
Lys
355
Pro
Thr
Glin
Gly
Glu

435
Asn

val
340
Thr
Lys
Asp
Pro
Ser
420
Ala

His

325
Asn

Lys
Glu
Phe
Ala
405
Tyr
Gly

His

Ser
Gly
Gln
Phe
390
Glu
Phe
Asn

Thr

Phe
345
Lys

Ala Ala
Pro
360
Ala

Arg

Met
375
Pro

Lys

Glu Asp

Asn Tyr Lys
ser
425

Thr

Ile Tyr
Phe
440
Lys

Thr

Glu ser

330
Pro

ATla
Asp
Ile
Asn
410
Lys
Cys

Leu

Ala
Pro
Lys
Thr
395
Thr
Leu

Ser

Ser

Pro
GIn
val
380
val
Gln
Asn

val

His

Ile
val
365
ser
Glu
Pro
val
Leu

445
Ser

Glu
350
Tyr
Leu
Trp
Ile
GIn
430
His

Pro

Leu
450

212
1392
DNA

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

<400> 212

atgggatgga
gtccagctgc
tgtaaggctt
ggagagagcc
cacaagttca
cagctcaaca
gttattacta
gccaaaacga
tccatggtga
tggaactcty
ctctacactc
acctgcaacy
gattgtggtt
ccceccaaagce
gtagacatca
gtgcacacag
agtgaacttc
aacagtgcag
aaggctccac
agtctgacct
aatgggcagc
tacttcatct
acctgetctg
tctcctggta

213
215
PRT

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

<220>
<223>

<400>
Asp
1

213

ASp
Tyr
Ile
50
Gly
65

ITe Gin Leu Thr
5
arg val Thr Ile
Leu Asn Trp Tyr
35

Tyr Ser Thr Ser

Mus musculus

actggatctt
aacaatctgg
ctggatacac
ttgagtggat
agggcaaggc
gcctgacatc
cgaatgctat
cacccecatc
ccetgggaty
gatccctgtc
tgagcagctc
ttgceccaccce
gtaagccttg
ccaaggatgt
gcaaggatga
ctcagacgca
ccatcatgca
ctttcectge
aggtgtacac
gcatgataac
cagcggagaa
acagcaagct
tgttacatga
aa

20

ser Gly ser Gly ;

Gln
Thr
GIn
Asn

hr

455

tctcttectce
acctgagctg
attcactgac
tggagatatt
cacattgact
tgaggactct
ggactactggy
tgtctatcca
cctggtcaag
cagcggtgtg
agtgactgtc
ggccageage
catatgtaca
gctcaccatt
tcccgaggtc
accccgggag
ccaggactgg
ccccatcgag
cattccacct
agacttcttc
ctacaagaac
caatgtgcag
gggcctgeac

Artificial Sequence

Humanized antibody sequence

ser Pro
Cys Arg

GIn Lys
40

Leu Ala

55

Glu Phe

Ser
Ala
25

Pro
Ser

Thr

ttgtcaggaa
gtgaagcctg
tactacatga
aatccttaca
gtagacaaat
gcagtctatt
ggtcaaggaa
ctggceccty
ggctatttec
cacaccttec

‘ccctecagcea

accaaggtag
gtcccagaad
actctgactc
cagttcagct
gagcagttca
ctcaatggca
aaaaccatct
cccaaggagce
cctgaagaca
actcagccca
aagagcaact
aaccaccata

pPhe Leu
10
Ser Ser

Gly Lys

Gly val

Thr
75

Leu
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460

ctgcaggtgt
gggcttcagt
actgggtgaa
acgatgatac
cctccaacac
actgtgcaag
cctcagtcac
gatctgctge
ctgagccagt
cagctgtect
cctggcccag
acaagaaaat
tatcatctgt
ctaaggtcac
ggtttgtaga
acagcacttt
aggagttcaa
ccaaaaccaa
agatggccaa
ttactgtgga
tcatggacac
gggaggcaggd
ctgagaagag

Ser Ala

Ser val

30
Ala Pro
45
Pro Ser
60

Ile ser

Ser
Thr
Lys
Arg

Ser

335
Lys Thr

Thr Ile

Thr Cys

GIn Trp
400
Met Asp
415
Lys Ser

Glu Gly

Gly Lys

ctactctgag
gaagatgtcc
gcagagccat
tacctacaac
agcctacatg
agagacggcc
cgtctcctca
ccaaactaac
gacagtgacc
gcagtctgac
cgagaccgtc
tgtocccagg
cttcatcttce
gtgtgttgtg
tgatgtggag
ccgetcagtc
atgcagggtc
aggcagaccg
ggataaagtc
gtggcagtag
agatggctct
aaatactttc
cetcteccac

val
15
Ser

Gly
Ser
Leu Leu
Phe Ser

Gln:
80

Leu

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1392



Pro
ser
Ala
Gly
Ala
145
Gln
Ser
Tyr

Ser

Glu
Thr
Pro
Thr
130
Lys
Glu
Ser

Ala

Phe
210

Asp
Phe
ser
115
Ala
val
ser
Thr
cys

195
Asn

<210> 214

<211>

645

<212> DNA
<213> artificial Sequence

<220>
<223> Humanized antibody sequence

Phe
Gly
100
val
Ser
Gln
val
Leu
180
Glu

Arg

Ala
Gly
Phe
val
Trp
Thr
Thr
val

Gly

Thr
Gly
Ile
val
Lys
150
Glu
Leu

Thr

Glu

Tyr
Thr
Phe
Cys
135
val
GIn
ser
His

Cys
215

Tyr
Lys
Pro
120
Leu
Asp
Asp
LysS

Gln
200

Cys
val
105
Pro
Leu
Asn
Ser
Ala

185
Gly

Gln
Glu
Sar
Asn
Ala
Lys
170
Asp

Leu

Gin
1le
Asp
Asn
Leu
155
ASp
Tyr

Ser

Tyr.

Lys
Glu
Phe
140
Glin
Ser
Glu

Ser

ASp
Arg
Gln
125
Tyr
Ser
Thr
Lys

Pro
205

Phe
Thr
110
Leu
Pro
Gly
Tyr
His
190
val

Phe
val
Lys
Arg
AsSnD
Ser
175
Lys

Thr

Pro
Ala
ser
Glu
ser
160
Leu
val

Lys

<400> 214

gacatccagc
atcacatgec
ccaggaaaag
tctcgatttt
ccagaagact
ggaggtacaa
ccatctgatg
tatcccagag
caggagagtg
acgctgagca
ggcctgaget

<210> 215
<211s> 237
<212> PRT
<213>

tgacccagag
gcgecteatc
cacctaaact
caggatctgg
tcgccactta
aagtagaaat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta
cgcececgtcoac

ccecagettc
ttcagttaca
tcttatatac
atcaggcaca
ttactgccaa
caagcgtacg
atctggaact
acagtggaag
ggacagcaag
cgagaaacac
aaagagcttc

Artificial Sequence

ctttccgeat
tcttettatc
tctacatcta
gaatttacac
caatacgatt
gtggctgcac
gcctetgtty
gtggataacg
gacagcacct
aaagtctacg
aacaggggag

ccgttggtga
ttaattggta
atctcgcatc
ttactatatc
ttttteccaag
catctgtctt
tgtgcctget
cccteccaatc
acagcctcag
cctgcgaagt
agtgt

ccgagtaaca
tcaacaaaaa
aggagttccc
atcactccaa
cacattcgga
catcttcccy
gaataacttc
gggtaactcc
cagcacccty
cacccatcag

<220>
<223>

<400>

215

Met Asp Met Arg
1

teu Pro Gly

Leu
Ser
Lys
65

val
Thr
GIn
Ile

Asp

ser
Ser
50

Ala
Pro
Ile
Tyr
Lys
130
Glu

Ala
35

val
Pro
Ser
Ser
Asp
115
Arg

Gin

Ala
20

ser
Thr
Lys
Arg
Ser
100
Phe
Thr

Leu

val
5
Arg
val
Ser
Leu
Phe
85
Leu
Phe
val

Lys

Pro
Cys
Gly
Ser
Leu
70

Ser
Gin
Pro

Ala

Ser

Ala
ASD
Asp
Tyr
55

Ile
Gly
Pro
Ser
Ala

135
Gly

GIn
Ile
Arg
40

Leu
Tyr
Ser
Glu
Thr
120
Pro

Thr

Humanized antibody sequence

Leu
Gln
25

val
ASh
ser
Gly
Asp
105
phe
Ser

Ala

‘Leu

10
Leu

Thr
Trp
Thr
Ser
Phe
Gly
val

Ser

Page 87

Gly
Thr
Ile
Tyr
Ser
75

Gly
Ala
Gly
Phe

val

Leu
Gin
Thr
Gln
60

Asn
Thr
Thr
Gly
Ile

140
val

Leu
Ser
cys
45

Gln
Leu
Glu
Tyr
Thr
125
Phe

cys

Leu
Pro
30

Arg
Lys
Ala
Phe
Tyr
110
Lys
Pro

Leu

Leu
15

Ser
Ala
Pro
Ser
Thr
95

Cys
val
Pro

Leu

Trp
Phe
Ser
Gly
Gly
80

Leu
Gln
Glu

Ser

Asn

60

120
180
240
300
360
420

ARD

TOvV

540
600
645



145
Asn

Leu
ASp

Tyr

Phe
GIn
Ser

Glu

Tyr
Ser
Thr

195
Lys

210

Ser
225

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

<220>
<223>

<400>

ser

Pro

216
711
DNA

Pro
Gly
180
Tyr
His

val

Arg
165
Asn
ser
Lys

Thr

150
Glu

Ser
Leu
val

Lys
230

Ala Lys

Gln Glu

ser
200
Ala

Ser

Tyr
215

Ser pPhe

artificial Sequence

val
ser
185
Thr
Cys

Asn

Humanized antibody sequence

216

Gln
170
val
Leu
Glu

Arg

155
Trp

Thr
Thr
val

Gly

235"

Lys val

Glu Gln

Ser
205
His

Leu

Thr
220

Glu Cys

160
Asp Ash Ala
175
Asp Ser Lys
190
Lys Ala Asp

Gln Gly Leu

atggacatga
agatgtgaca
gtaacaatca
caaaaaccag
gttccectcte
ctccaaccag
ttcggaggag
ttceccgecat
aacttctatc
aactcccagg
accctgacgc
catcagggcc

217
447
PRT

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

<220>
<223>

217
GlIn

<400>
Glu val

1
Ser

val Lys

Met Ash
35
Ile

Tyr

Gly Asp

50

gggtccccge
tccagctgac
catgcecgege
gaaaagcacc
gattttcagg
aagacttcgc
gtacaaaagt
ctgatgagca
ccagagaggc
agagtgtcac
tgagcaaagc
tgagctcgec

val
5
ser

Leu

val
20
Trp val

Asn Pro

Gln
Cys
Arg
Tyr

tcagctcctyg
ccagagcccc
ctcatcttca
taaacttctt
atctggatca
cacttattac
agaaatcaag
gttgaaatct
caaagtacag
agagcaggac
agactacgag
cgtcacaaag

Artificial Sequence

Humanized antibody sequence

Sser Gly

Lys Ala
Ala
40

Asp

Gln

Asn
55

Ala
Ser
25

Pro

Asp

gggctectgce
agcttccttt
gttacatctt
atatactcta
ggcacagaat
tgccaacaat
cgtacggtgg
ggaactgect
tggaaggtgg

agcaaggaca

daacacaaag
agcttcaaca

Glu val
10
Gly Tyr

Gly GIn
Thr Thr

Ser

tactctggct
ccgeatccgt
cttatcttaa
catctaatct
ttacacttac
acgatttttt
ctgcaccatc
ctgttgtgtg
ataacgccct
gcacctacag
tctacgectg

cccaggtgec
tggtgaccga
ttggtatcaa
cgcatcagga
tatatcatca
tccaagceaca
tgtcttcatc
cctgetgaat
ccaatcgggt
cctcagcagce
cgaagtcacc

ggggagagtg t

Lys Lys

Thr phe

30
Leu
45
Asn

Arg
Tyr His
60

Ala ser

Pro
Thr

Glu

Thr

Gly Ala
15
Asp Tyr

Trp Met
Lys Phe

Ala

Lys
65

Met
Ala
Gln

val

Gly
Glu
Arg
Gly

Phe

Arg
Leu
Glu
Thr

115
Pro

150

Ala
145 .
sSer
val

Pro

Leu
Trp
Leu

Ser

Gly
Asn
Gln

Ser

val
ser
Thr
100
Thr
Leu
cys
FSeF
Ser

180
Asn

Thr
ser
85

Ala
val
Ala
lLeu
Gly
165
Ser

Phe

Ile
70

Leu
val
Thr
Pro
val
150
Ala
Gly

Gly

Thr Arg

Arg Ser

Ile Thr

Ser
120
Ser

val

cys
135
LYS ASp

Leu Thr

Leu Tyr

Thr GIn

Asp
Glu
Thr
105
Ser
Arg
Tyr
ser
Ser

185
Thr

Thr
Asp
90

Asn
Ala
Ser
Phe
Gly
170
Leu

Tyr
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75
Thr

Ala
Ser
Thr
Pro
155
val
Ser

Thr

Ala val

Met Asp

Thr Lys
125
ser Glu
140
Glu Pro

His Thr

ser val

Cys Asn

Tyr
Tyr

Tyr
80

Tyr Cys
95

Trp Gly
110
Gly

Pro Ser

ser Thr Ala
val
160

Ala

val Thr

Phe Pro

175

val Thr val

190
val Asp His

60

120
180
240
300
360
420
480
540
600
660
711




Lys
val
225
Phe
Pro
val
Thr
val
305
Cys
Ser
Pro
val
Gly
385
Asp
Trp

His

Pro
210
Glu
Leu
Glu
GIn
Lys
290
Leu
Lys
Lys
ser
Lys
370
Gln
Gly
Glin

Asn

195
ser

Cys
Phe

val

Phe

275
Pro

Thr
val
Thr
Arg
355
Gly
Pro
ser

Gln

His

Asn
Pro
Pro
Thr
260
Asn
Arg
val
Ser
Lys
340
Glu
Phe
Glu
Phe
Gly

420
Tyr

Tyr

Thr
Pro
Pro.
245
Cys
Trp
Glu
val
Asn
325
Gly

Glu

Asn
Phe
405
ASn

Thr

Lys
Cys
230
Lys
val
Tyr
Glu
His
310
Lys
Gln

Met

Pro

Ash
390
Ley
val

Gln

val
215
Pro
Pro
val
val
Gln
295
GIn
Gly
Pro
Thr
Ser
375
Tyr
Tyr
Phe

Lys

200
Asp

Ala
Lys
val
Asp
280
Phe
Asp
Leu
Arg
Lys
360
Asp
Lys
ser

Ser

Ser

Lys
Pro
Asp
ASp
265
Gly
Ash
Trp
Pro
Glu
345
Ash
Ile
Thr
Lys
Cys

425
Leu

Thr
Pro
Thr
250
val
val
Ser
Leu
Ala
330
Pro
Gin
Ala
Thr
Leu
410
Ser

Ser

val
val
235
Leu
Ser
Glu
Thr
Asn
315
Pro
GlIn
val
val
Pro
395
Thr
val

Leu

Glu
220
Ala
Met
His
val
phe
300
Gly
Ile
val
Ser
Glu
380
Pro
val
Met

Ser

205
Arg

Gly
Ile
Glu
His
285
Arg
Lys
Glu
Tyr
Leu
365
Trp
Met

Asp

Pro

Lys
Pro
ser

Asp
270

Asn

val
Glu
Lys
Thr
350
Thr
Glu
Leu
Lys
Glu

430
Gly

435

218
1341
DNA
Artif

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

<220>
<223>

<400> 218
gaggtgcagc
agttgcaaag
cctggacaaa
aatcataaat
atggaacttt
gccgttatta
agtgcctceca
gagagcacag
tcgtggaact
tcaggactct
acctacacct
cgcaaatgtt
ttcctettee
tgcgtggtgg
ggcgtggagg
cgtgtggtca
tgcaaggtct
gggcagcccc
aaccaggtca
tgggagagca
gacggctcect
aacgtcttct
ctctcecctgt

<210> 219
<211> 466
<212> PRT

440

icial Sequence

tggtgcagag
catctggata
gacttgaatg
ttaaaggaag
cctcattgag
ctactaacgc
ccaagggccc
cggccctggg
caggcgctct
actccctcag
gcaacgtaga
gtgtcgagtg
ccccaaaacc
tggacgtgag
tgcataatgc
gcgtecteac
ccaacaaagg
gagaaccaca
gcctgacctg
atgggcagec
tcttectcta
catgctccgt
ctccgggtaa

cggcgcegag
cacattrtacc
gatgggagac
agttacaatt
atctgaagac
tatggattac
atcggtcttc
ctgcctggtc
gaccagcggc
cagcgtggtg
tcacaagccc
ccecaccgtge
caaggacacc
ccacgaagac
caagacaaagd
cgttgtgcac
ccteecagec
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagctc
gatgcatgag
a

Humanized antibody séguence .

gtcaagaaac
gactactaca
attaaccctt
acaagagata
actgctgttt
tggggtcaag
ccecotggege
aaggactact
gtgcacacct
accgtgecect
agcaacacca
ccageaccac
ctcatgatct
ccecgaggtec
ccacgggagg
caggactggc
cccatcgaga
ctgcececcat
ggcttctacc
tacaagacca
accgtggaca
gctctgcaca

page 89

445

ctggagcaag
tgaattgogt
ataacgacga
catccgcatc
attactgtgc
gaaccactgt
cctgctecag
tccccgaacce
tcccagcetgt
ccagcaactt
aggtggacaa
ctgtggcagg
cccggacecec
agttcaactg
agcagttcaa
tgaacggcaa
aaaccatctc
cccgggagga
ccagcgacat
cacctcccat
agagcaggtg
accactacac

Cys Cys
val
240
Thr

Ser

Arg
255
Pro Glu

Ala Lys

val ser
Lys
320
Ile

Tyr

Thr
335
Leu Pro

Cys Leu

Ser Asn

Ser
400
Arg

Asp

Ser
415
Ala Leu

Lys

cgtaaaggtt
acgacaagcc
cactacatac
aaccgectat
aagagaaact
taccgtctct
gagcacctce
ggtgacggtg
cctacagtcc
cggcacccag
gacagttgag
accgtcagtc
tgaggtcacg
gtacgtggac
cagcacgttc
ggagtacaag
caaaaccaaa
gatgaccaag
cgccgtggag
gctggactcce
gcagcagggy
gcagaagagc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
1260
1320
1341




<213> Artificial Sequence

<220>

<223>
<400>

Met
1
Ala

Asp

His

219

Trp

Ser

Pro Gly Ala

Thr
Glu
65

His
Thr
Tyr
Tyr
Gly
145
ser
val
Phe
val
val
225
Lys
Pro
Ser
Asp
ASn
305
val
Glu
Lys
Thr
Thr
385
Glu
Leu
Lys
Glu

Gly
465

Asp
50

Trp
Lys
Ala
Tyr
Trp
130
Pro
Thr

Thr

Leu
370
Cys
Ser
Asp
Ser
Ala

450
Lys

35
Tyr

Met
Phe
Tyr
Cys
115
Gly
Ser
Ala
val
Ala
195
val

His

ASN
Ser
Arg

435
Leu

<210> 220

Thr

Glu

20

ser
Tyr
Gly
Lys
Met
100
Ala
Gln
val
Ala
ser
180
val
Pro
Lys
val
Phe
260
Pro
val
Thr
val
cys
340
ser
Pro
val
Gly
Asp
420
Trp

His

Trp
5
val
val
Met
ASp
Gly
Glu
Arg
Gly
Phe
Leu
165
Trp
Leu
ser
Pro

~ T
giu

245
Leu
GTu
Gln
Lys
Leu
325
Lys
Lys
Ser
Lys
Gln
405
Gly
GIn

Asn

Arg Ile Leu

GIn
Lys
Asn
Ile
70
Arg
Leu
Glu
Thr
Pro
150
Gly
Asn
Gin
Ser
Ser
230
Cys
Phe
val
Phe
Pro
310
Thr
val
Thr
Arg
Ggly
390
Pro
Ser
Gln

His

Leu
val
Trp
55

Asn
val
Ser
Thr
Thr
135
Leu
Cys
Ser
Ser
Asn
215
Asn
Proc
Pro
Thr
Asn
295
Arg
val
Ser
Lys
Glu
375
Phe
Glu
Phe
Gly

Tyr
455

val
Ser
40

val
Pro
Thr
Ser

Ala
120

val

Ala

Asn
Gly
360
Glu
Tyr
ASh
Phe
Asn

440
Thr

Humanized antibody seguence

Phe
Gln
25

Cys
Arg
Tyr
Ile
Leu
105
val
Thr
Pro
val
Ala
185
Gly
Gly
Lys
Cys
Lys
265
val
Tyr
Glu
His
Lys
345
Gln
Met
Pro
Asn
Leu
425
val

GIn

Leu
10

Ser
Lys
Gln
Asn
Thr
90

Arg
Ile
val
Cys
Lys
170
Leu
Leu
Thr

val

Drn
Lt iR 8

250
Pro
val
val
Gln
Gin
330
Gly
Pro
Thr
Ser
Tyr
410
Tyr
Phe

Lys
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val
Gly
Ala
Ala
Asp
75

Arg
Ser

Thr

Ser

Ser

155

Asp

Thr
Tyr
Gin
Asp
235
Ala
Lys
val
Asp
Phe
315
ASp
Leu
Arg
Lys
ASp
395
Lys
Ser

Ser

Ser

Ala
Ala
Ser
Pro
60

Asp
ASp
Glu
Thr
Ser
140
Arg
Tyr
sSer
Ser
Thr

220
Lys

ASp
Asp
Gly
300
Asn
Trp
Pro
Glu
Ash
380
Ile
Thr
Lys
Cys

Leu
460

Ala
Glu
Gly
45

Gly
Thr
Thr
Asp
Asn
125
Ala

Ser

Ser
Leu
Ala
Pro
365
Gln
Ala
Thr
Leu
Ser

445
Ser

Asn
Pro
350
Gln
val
val
Pro
Thr
430
val

Leu

Thr
15

Lys
Thr
Arg
Tyr
Ala
95

Ala
Met
Thr
ser
Glu
175
His
ser
Cys
Glu
Ala
255
Met
His
val
Phe
Gly
335
Ile
val
Ser
Glu
Pro
415
val
Met

Ser

Gly
Lys
Phe
Ley
Asnh
80

Ser
val
Asp
Lys
Glu
160
Pro
Thr
val

Asn

Arg
240

Gy
il 4

Ile
Glu

Arg
320
Lys
Glu
Tyr
Leu
Trp
400
Met
Asp
His

Pro



<211> 1398
<212> DNA
<213>

<220>
<223>

<400> 220

atggactgga
gtgcagctgg
tgcaaagcat
ggacaaagac
cataaattta
gaactttcct
gttattacta
gcctccacca
agcacagcgg
tggaactcag
ggactctact
tacacctgca
aaatgttgtg
ctcttcececc
gtggtogtag
gtagaggtgc
gtggtcagceg
aaggtctcca
cagccccgag
caggtcagcc
gagagcaatg
ggctecttet
gtcttectcat
teoctgtcte

221
215
PRT

<210>
<211>
<212>

cctggaggat
tgcagagcag
ctggatacac
ttgaatggat
aaggaagagt
cattgagatc
ctaacgctat
agggcccatc
ccctgggetg
gcgetctgac
ccctecageag
acgtagatca
tcgagtgecc
caaaacccaa
acgtgagcca
ataatgccaa
tcctcaccgt
acaaaggcct
aaccacaggt
tgacctgect
ggcagccgga
tcectctacad
gctccgtgat
cgggtaaa

artificial Sequence

Humanized antibody sequence

cctettetty
cgccgaggtc
atttaccgac
gggagacatt
tacaattaca
tgaagacact
ggattactgg
ggtecttcece
cctggtcaag
cagcggegty
cgtggtgacc
caagcccagce
accgtgeeca
ggacaccctc
cgaagaccce
gacaaagcca
tgtgcaccag
cccageececce
gtacaccctg
ggtcaaaggc
gaacaactac
caagctcacc
gcatgaggct

<213> artificial Sequence

<220>
<223>

<400> 221

Asp Ile Gln
1

val

Asp Arg

- 20

His
35
Gly

His Leu
Ite Tyr
50
Gly ser Gly
65
Pro

Glu Asp

Leu Thr Phe
ser
115

Ala

Ala Pro
Thr
130
Lys

Gly

Ala val

145

G}n Glu ser

ser Ser Thr

Tyr Ala Cys

195
Asn

Ser Phe

Met
5
Thr Ile

Trp Phe

Thr Ser

ser Gly
Ala
85

Gly

Phe

Gly
100
val Phe

ser val

Gln Trp

Thr Gln
Thr
Gln
Asn
Thr
70
Thr
Gly
Ile
val

Lys

Ser Pro

Cys Ser

Gln Lys
40
Leu Ala
55
Asp Phe

Tyr Tyr

Thr Lys
Pro
120
Leu

Phe

Cys
135

val Asp

150

Thr
165
Thr

val

Leu
180
Glu val

Arg Gly

Glu
Leu
Thr

Glu

GIn Asp

ser Lys

GIn
200

His

Cys

gtggcagcag
aagaaacctg
tactacatga
aacccttata
agagatacat
gctgtttatt
ggtcaaggaa
ctggcgeect
gactacttcc
cacaccttcc
gtgcccteca
aacaccaagg
gcaccacctg
atgatcteccc
gaggtccagt
cgggaggagc
gactggctga
atcgagaaaa
ccecceatecc
ttctacccca
aagaccacac
gtggacaaga
ctgcacaacc

Humanized antibody sequence

Ser
val
25

Pro
ser
Thr
Cys
val
105
Pro
Leu
Asn
Ser
Ala

185
Gly

Ser Leu
10
Ser ser

Gly Lys

Gly val
Thr
75

GIn

Leu

Gln
90
Glu Ile

Ser Asp

Ash Ash

Leu
155
Asp

Ala

Lys
170
Asp Tyr

Leu Ser
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ccacaggagc
gagcaagcegt
attgggtacg
acgacgacac
ccgeatcaac
actgtgcaag
ccactgttac
gctccaggag
ccgaaccggt
cagctgtect

gcaacttcgg

tggacaagac
tggcaggacc
ggacccctga
tcaactggta
agttcaacag
acggcaagga
ccatctccaa
gggaggagat
gcgacatcgc
ctcccatget
gcaggtggca
actacacgca

ser Ala Ser
Ser
30

Lys

Thr Ile

Ala Pro
45
Pro Ser
60

Ile

Arg

Ser Ser

Trp Ser Ser
Thr
110

Leu

Lys Arg
GIn
125
Tyr

Glu
Phe Pro
140
Gln

ser Gly

Ser Thr Tyr
His
190
val

Glu Lys

Ser Pro

205

ccactccgag
aaaggttagt
acaagcccct
tacatacaat
cgcctatatg
agaaactgcc
cgtctctagt
cacctccgag
gacggtgtcg
acagtcctca
cacccagacc
agttgagcgce
gtcagtcttc
ggtcacgtgce
cgtggacggc
cacgttcegt
gtacaagtgc
aaccaaaggg
gaccaagaac
cgtggagtgg
ggactccgac
gcaggggaac
gaagagcctc

val
15
Ser

Gly
Asn
Ser Leu
Phe Ser
GIn
80
Pro

Leu
Tyr
val Ala
Lys Ser
Arg Glu
Ser

160
Leu

Asn

Ser
175
Lys val

Thr Lys

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
860
1020
1080
1140
1200
1260
1320
1380
1398



210

222
645
DNA

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

<220>
<223>

<400> 222

gacatccaga
ataacatgca
cccggcaaag
tcaagatttt
cccgaagact
ggcggcacaa
ccatctgatg
tatcccagag
caggagagdtg
acgctgagca
ggcctgaget

tgacccagtc
gcgtatcatc
cacctaaatc
caggctctgg
tcgcaaccta
aagtagaaat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta
cgcecegteac

215

artificial sequence

Humanized antibody sequence

tccatectec
aactatatca
acttatatac
ctcaggcacce
ttactgtcaa
taaacgtacg
atctggaact
acagtggaag
ggacagcaag
cgagaaacac
aaagagcttc

ctctcagceat
tcaaatcatc
ggcacatcaa
gactttactc
caatggtcct
gtggctgcac
gcctetgttg
gtggataacg
gacagcacct
aaagtctacg

aacagggagad

ccgtaggcga
ttcattagtt
atctcgcatc
ttacaatatc
catatccact
catctgtctt
tgtgcctget
cccteccaatce
acagcctcag
cctgcgaagt
agtgt

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

<220>
<223>

<400>
Met As
1

Leu Arg

Leu

Th
50
Al

Ser

Lys
65
val pr

Thr 11

Gln Tr

Ile Ly

13
G1

ph
G1

ASp
145
Asn

Leu
Asp Se

Tyr Gl

Ser

223
237
PRT

artificial Sequence

Humanized

223
p Met Arg

Ala

2N
Lv

Ser

Gly

Ala
35
r ITe ser

a Pro Lys

0 Ser Arg

Ser
100
Ser

e Ser

p sSer
115

s Arg

0

u Gln

Thr
Leu
e Tyr Pro
Gly

180
Tyr

n Ser

r Thr
195

u Lys His

210

Ser Se

225

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

r pro val

224
711
DNA

antibody sequence

val pro Ala Gln

5
Arg

val
ser
ser
Phe
85

Leu
Tyr
val
Lys
Arg
165
Asn
Ser
Lys
Thr

Cys
Gly
Asn
Leu
70

Ser
Gln
Pro
Ala
Ser
150
Glu
Ser
Leu
val

Lys
230

ASp
ASp
His
55

Ile
Gly

Pro

Leu.

Ala
135
Gly
Ala
Gin
Ser
Tyr

215
Ser

artificial Sequence

Ile
Arg
40

Leu
Tyr
Ser
Glu
Thr
120
Pro
Thr
Lys
Glu
Ser
200
Ala

Phe

Leu
GlIn
25

val
His
Gly
Gly
ASp
105
Phe
Ser
Ala
val
ser
185
Thr
Cys

Asn

Leu
10

Met
Thr
Trp
Thr
Ser
90

Phe
Gly
val
Ser
Gln
170
val
Leu
Glu

Arg
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Gly
Thr
Ite
Phe
Ser
75

Gly
Ala
Gly
Phe
val
155
Trp
Thr
Thr
val

Gly
235

Leu
Gln
Thr
Gln

60
Asn

Thr

Thr
Gly
Ile
140
val
Lys
Glu
Leu
Thr

220
Glu

Leu
Ser
Ccys
45

G1n
Leu
Asp
Tyr
Thr
125
pPhe
Cys
val
Gln
ser
205
His

Cys

Leu

Pro
30
Ser

Lys

Ala
Phe
Tyr
110
Lys
Pro

Leu

Asp

Asp
190
Lys

Gln

tagagttaca
ccaacagaaa
aggcgttect
ctcectecaa
cacatttggc
catctteccg
gaataacttc
gggtaactcc
cagcaccctg
cacccatcag

Leu
15
Ser

Trp
Ser
val ser
Pro Gly
Gly

80
Ley

ser

Thr
95

Cys Gln
val

Pro Ser
AsN
160
Ala

Leu

Asn
175
Ser Lys

Ala Asp

Gly Leu

60

120
180
240
300
360
420
480
540
600
045




<220>

<223> Humanized antibody sequence

<400> 224
atggacatga
agatgtgaca
gttacaataa
cagaaacccy
gttccttcaa
~ctccaacccy
tttggcggcg
ttccecgecat
aacttctatc
aactcccagg
accctgacgc
catcagggce

<210> 225
<211> 451
<212> PRT
<213>

gggtccccge
tccagatgac
catgcagcgt
gcaaagcacc
gattttcagg
aagacttcgc
gcacaaaagt
ctgatgagca
ccagagaggc
agagtgtcac
tgagcaaagc
tgagctcgece

tcagetectg
ccagtctcca
atcatcaact
taaatcactt
ctctggctca
aacctattac
agaaattaaa
gttgaaatct
caaagtacag
agagcaggac
agactacgag
cgtcacaaag

artificial Sequence

gggctectge
tcctecctct
atatcatcaa
atatacggca
ggcaccgact
tgtcaacaat
cgtacggtgg
ggaactgect
tggaaggtgy
agcaaggaca
aaacacaaag
agcttcaaca

tactctggct
cagcatccgt
atcatcttca
catcaaatct
ttactcttac
ggtcctcata
ctgcaccatc
ctgttgtaty
ataacgccct
gcacctacag
tctacgectg

ggggagagtg

ccgaggtgec
aggcgataga
ttggttccaa
cgcatcaggce
aatatcctcc
tccactcaca
tgtcttecatce
cctgetgaat
ccaatcgggt
cctcagcagce
cgaagtcacc
T

<220>
<223> Humanized antibody sequence

<400>

Glu
1

Ser
Tyr
Gly
Gln
65

Met
Ala
Asp
Lys
Glu
145
Pro
Thr
val
ASh
Arg
225
Gly
Ile
Glu
His
Arg

305
Lys

val
val
Leu
Arg
50

Asp
Glu
Arg
val
Gly
130
ser
val
Phe
val
val
210
Lys
Pro
Ser
Asp
Asn
290
val

Glu

225

Gln
Lys
His
35

ITe
Lys
Leu
Glu
Trp
115
Pro
Thr
Thr
Pro
Thr
195
ASp
Cys
Ser
Arg
Pro
275
Ala
val

Tyr

Leu
val
20

Trp
Asp
val
Arg
Ala
100
Gly
ser
Ala
val
Ala
180
val
His
Cys
val
Thr
260
Glu
Lys
Ser

Lys

val
5

Ser
val
Pro
Thr
Ser
85

Asp
Arg
val
Ala
ser
165
val
Pro
Lys
val
Phe
245
Pro
val
Thr
val

Cys
325

GIn
Cys
Arg
Glu

Met

-
£

Leu
Tyr
Gly
Phe
Leu
150
Trp
Leu
Ser
Pro
Glu
230
Leu
Glu
Gln
Lys
Leu

310
Lys

Ser
Lys
GIn
AsSh
55

Thr
Arg
Phe
Thr
Pro
135
Gly
Asn
Gin
ser
ser
215
Cys
Phe
val
Phe
Pro
295
Thr

val

Gly
Ala
Ala
40

Gly
Thr
Ser
His
Leu
120
Leu
Cys
Ser
Ser
Asn
200
Asn
Pro
Pro
Thr
Ash
280
Arg
val

Ser

Ala
Ser
25

Pro
Asp
Asp
ASp
Asp
105
val
Ala
Leu
Gly
ser
185
Phe
Thr
Pro
Pro
Cys
265
Trp
Glu
val

Asn

Glu
10

AsSp
Gly
Thr
Thr
Asp
Gly
Thr
Pro
val
Ala
170
Gly
Gly
Lys
Cys
Lys
250
val
Tyr
Glu
His

Lys
330
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val
Phe
GIn
Leu
ser

i o

Thr

Thr

val
Cys
Lys
155
Leu
Leu

Thr

vaTl

Pro
235
Pro
val
val
Gln
Gin

315
Gly

Lys
Asn
Gly
Tyr
60

Thr
Ala
Ser
Ser
ser
140
Asp
Thr
Tyr
Glin
Asp
220
Ala
Lys
val
Asp
Phe
300
ASp

Leu

LYS
Ile
Leu

45
AsSp

Ser

val
Tyr
ser
125
Arg
Tyr
ser
Ser
Thr
205
Lys
Pro
ASD
Asp
Gly
285
Asn
Trp

Pro

Pro
Lys
Glu
Pro
Thr
Tyr
Trp
110
Ala
Ser
Phe
Gly
Leu
190
Tyr
Thr
Pro
Thr
val
270
val
ser

Leu

Ala

Gly
15

ASp
Trp
Lys
Ala
Tyr
95

Tyr
Ser
Thr
Pro
val
175
Ser
Thr
val
val
Leu
255
Ser
Glu
Thi

Asnh

Pro
335

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

320
Ile

60

120
180
240
300
360
420
480
540
600
660
711



Glu Lys

Thr Leu
355
cys

Tyr

Thr
370
Glu

Leu
Trp Ser
385
Met Leu

ASp Lys

His Glu

435
Gly Lys
450

Pro

<210> 226
<211> 1353
<212> DNA
<213>

<220>
<223>

<400> 226
gaggtgcagc
tcctgcaagy
cctggacaag -
gacccgaagt
atggagctga
gattatttcc
gtcaccgtct
aggagcacct
ccggtgacag
gtcctacagt
ttcggcaccce
aagacagttg
ggaccgtcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tccaaaacca
gagatgacca
atcgccgtgg
atgctggact
tggcagcagg
acgcagaaga

<210> 227
<211> 470
<212> PRT
<213>

<220>
<223>

<400> 227

Met Asp Trp Thr Trp Arg
1 5
Ala His Ser Glu val GlIn

pro Gly Ala ser val Lys

35

Lys Asp Phe Tyr Leu His
50

Glu Trp Ile Gly Arg Ile

Thr

AsSp
Ser

Ala

Ile ser
340
Pro Pro

Leu val

Asn Gly

LyS
ser
Lys

Gln

Thr Lys
Glu
360
Phe

Arg

Gly
375

Pro Glu

380

Ser Asp
405
Arg Trp
420

Leu His

tggtgcagtc
cttctgactt
ggcttgagty
tccaggacaa
ggagcctgag
acgatggtac
ctagtgcctce
ccgagagcac
tgtcgtggaa
cctcaggact
agacctacac
agcgcaaatg
tcttectett
cgtgcgtggt
acggcgtgoa
tccgtgtagt
agtgcaaggt
aagggcagec
agaaccaggt
agtgggagag
ccgacggctc
ggaacgtctt
gceteteect

20

Gly
Gln

ASn

Ser phe

Gln Gly

His Tyr
440

artificial Sequence

Humanized antibody sequence

tggggctgag
caacattaaa
gattggaagg
ggtcaccatg
atctgacgac
ctcctactgg
caccaagggc
agcggecctg
ctcaggcgct
ctactccctce
ctgcaacgta
ttgtgtcgag
cccecccaaaa
ggtggacgtg
ggtgcataat
cagcgtccte
ctccaacaaa
ccgagaacca
cagcctgacce
caatgggcag
cttcttcctce
ctcatgctcc
gtctecgggt

Artificial Sequence

Humanized antibody sequence

55

Gly
345
Glu
Tyr
Asn
Phe
Asn

425
Thr

ITe Leu Phe
Leu val GIn
25
val ser Cys
40
Trp val Arg

Asp Pro Glu

Gln Pro

Met Thr

Pro Sser

Asn Tyr
395
Leu Tyr
410
val phe

Gin Lys

gtgaagaagc
gacttctatc
attgatcctg
accacagaca
acggccgtgt
tacttcgatg
ccatcggtct
ggctgectgg
ctgaccagcg
agcagcgtyg
gatcacaagc
tgcecaccgt
cccaaggaca
agccacgaag
gccaagacaa
accgttgtge
ggccteccag
caggtgtaca
tgcctggtca
ccggagaaca
tacagcaagc
gtgatgcatg
aaa

Leu val
10

Ser Gly
Lys Ala
GIn Ala

Asn Gly
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Arg Glu
Asn
365
Ile

Lys

AsSp
380
Lys Thr

ser Lys

ser Cys

Leu
445

Ser

ctggggectc
tacactgggt
agaatggtga
cgtccaccag
attactgtgc
tctggggecg
tceccectgge
tcaaggacta
gcgtgcacac
tgaccgtgec
ccagcaacac
gcccageacc
ccctcatgat
accccgaggt
agccacggga
accaggactg
ccececatcga
cecetgececc
aaggcttcta
actacaagac
tcaccgtgga
aggctctgea

Ala Ala

Ala Glu

30
Ser Asp
45
Pro Gly
60

Asp Thr

Pro
350
Gln
Ala
Thr
Leu
Ser

430
Ser

Ala
val
Phe
GlIn

Leu

GIn val

val Ser

val Glu
Pro
400
val

Pro

Thr
415
val Met

Leu Ser

agtgaaggtc
gcgacaggcc
tactttatat
cacagcctac
gagagaggcg
tggcaccctg
gcecetgetece
cttcccegaa
cttecccaget
ctccageaac
caaggtggac
acctgtggca
ctececggacce
ccagttcaac
ggagcagttc
gctgaacggce
gaaaaccatc
atcccgggag
cceccagegac
cacacctcce
caagagcagg
caaccactac

Thr Gly
15

Lys Lys
Asn Ile
Gly Leu

Tyr Asp

60

120
180
240
300
360
420
480
540

P daYa)

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1353



65 70 75 80
Pro Lys Phe Gln Asp Lys val Thr Met ghr Thr Asp Thr Ser Thr Ser
85 0 95
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala val
100 105 , 110
Tyr Tyr Cys Ala Arg Glu Ala Asp Tyr Phe His Asp Gly Thr Ser Tyr
115 120 125
Trp Tyr Phe Asp val Trp Gly Arg Gly Thr Leu val Thr val ser Ser
130 135 140
aAla ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Cys ser Arg
145 150 155 160
ser Thr Ser Glu ser Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr
165 170 175
phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr ser
180 185 v 190
Gly val His Thr Phe Pro Ala val Leu GIn Ser Ser Gly Leu Tyr Ser
195 200 205
Leu ser ser val val Thr val Pro Ser ser Asn Phe Gly Thr Gln Thr
210 215 220 v
_Tyr Thr Cys Asn val Asp His Lys Pro Ser Asn Thr Lys val Asp Lys
225 230 -235 240
Thr val Glu Arg Lys Cys Cys val Glu Cys Pro Pro Cys Pro Ala Pro
245 250 255
Pro val Ala Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp
260 265 270
Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr cys val val val Asp
275 280 285
val ser His Glu Asp Pro Glu val GIn Phe Asn Trp Tyr val Asp Gly
290 295 300
val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Phe Asn
305 310 : 315 320
ser Thr phe Arg val val Ser val Leu Thr val val His GIn Asp Trp
325 330 335
Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Gly Leu Pro
340 345 350
Ala Pro ITe Glu Lys Thr Ile ser Lys Thr Lys Gly Gln Pro Arg Glu
355 360 365
Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn
370 375 380
G1ln val ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile
385 : 390 395 ' 400
ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr
405 410 415
Thr Pro Pro Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
420 425 430
Leu Thr val Asp Lys Ser Arg Trp GIn GlIn Gly Asn val Phe ser Cys
435 440 445
ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
450 455 460
Ser Leu Ser Pro Gly Lys -
465 470

<210> 228
<211> 1410
<212> DNA
<213> Artificial Sequence

<220>
<223> Humanized antibody sequence

<400> 228
atggactgga cctggaggat cctcttecttg gtggcagcag ccacaggage ccactccgag 60 °

gtgcagctgg tgcagtctgg ggctgaggtg aagaagcctg gggectcagt gaaggtctcc 120

tgcaaggctt ctgacttcaa cattaaagac ttctatctac actgggtgcg acaggcccct 180

ggacaagggc ttgagtggat tggaaggatt gatcctgaga atggtgatac tttatatgac 240

ccgaagttcc aggacaaggt caccatgacc acagacacgt ccaccagcac agcctacatg 300

gagctgagga gcctgagatc tgacgacacg gccgtgtatt actgtgcgag agaggcggat 360

tatttccacg atggtacctc ctactggtac ttcgatgtct ggggccgtgg caccctggte 420
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<4006>

230

tcggtcttec
tgcctggtea
accagcggceg
agcgtggtga
cacaagccca
ccaccgtgec
aaggacaccc
cacgaagacc
aagacaaagc
gttgtgcacc
cteccagecc
gtgtacaccce
ctggtcaaag
gagaacaact
agcaagctca
atgcatgagg

ccctggegec
aggactactt
tgcacacctt
ccgtgeecte
gcaacaccaa
cagcaccacc
tcatgatctc
ccgaggtcca
cacgggagga
aggactggct
ccatcgagaa
tgcccccatce
gcttctaccce
acaagaccac
ccgtggacaa
ctctgcacaa

Phe
10
ser

Ser

Ala
25
Lys Ala

val Pro

Thr IIe

Gin Trp
90
Ile Lys
105
Asp Glu

Asn Phe

Leu Gln
Ser
170
Glu

Asp

Tyr
185

Ser Sser

. accgtctcta gtgcctccac caagggccca
agcacctccg agagcacage ggecctggge
gtgacggtgt cgtggaactc aggcgotctg
ctacagtcct caggactcta ctccctcagce
ggcacccaga cctacacctg caacgtagat
acagttgagc gcaaatgttg tgtcgagtgc
ccgtcagtct tectcttccc cccaaaacce
gaggtcacgt gcgtggtggt ggacgtgagc
tacgtggacg gcgtggaggt gcataatgec
agcacgttce gtgtggtcag cgtcctcacce
gagtacaagt gcaaggtctc caacaaaggc
aaaaccaaag ggcagccccg agaaccacag
atgaccaaga accaggtcag cctgacctge
gccgtggagt gggagagcaa tgggcagecg
ctggactccg acggetoctt cttectctac
cagcagggga acgtcttctc atgetccgtg
cagaagagcc tctccctgte tccgggtaaa
<210> 229
<211> 213
<212> PRT
<213> Artificial sequence
<220>
<223> Humanized antibody sequence
<400> 229
Asp Ile GIn Leu Thr Gin Ser Pro

1 5
Asp Arg val ggr Ile Thr Cys Arg
His Trp Tyr GIn'GIn Lys Pro Gly
35 40
Ala Thr ser asn Leu Ala Ser Gly
50 . 55
Gly ser Gly Thr Glu Phe Thr Leu
65 70
Asp Phe Ala Thr Tyr Tyr Cys Gln
85
phe Gly Gly Gly Thr Lys val Glu
100
ser val Phe Ile Phe Pro Pro Ser
115 120
Ala ser val val Cys Leu Leu ‘Asn
130 135
val GIn Trp Lys val Asp Asn Ala
145 150
ser val Thr Glu Ggg Asp Ser Lys
1
Thr Leu Thr ng Ser Lys Ala Asp
' 1
Cys Glu val Thr His GIn Gly Leu
195 200
Asn Arg Gly Glu Cys
210
<210> 230
<211> 639
<212> DNA
<213> Artificial Sequence
<220>
<223> Humanized antibody sequence

Leu
ser
Pro
Ser
Ser
75

Ser
Arg
Gin
Tyr
Ser
155
Thr
Lys

Pro

Ser Ala

Ser Ile
Leu
45

Phe

Lys

Arg
60
Ser Leu

Ser Asp

Thr val

Leu Lys
125
Pro Arg
140
Gly Asn

Tyr ser

His Lys

Thr
205

val

Ser
Ser
30

Leu
Ser
Gln
Pro
Ala
110
Ser
Glu
ser
Leu
val

190
Lys

ctgctccagg
cccecgaaccy
cccagctgtc
cagcaacttc
ggtggacaag
tgtggcagga
ccggacccct
gttcaactgg
gcagttcaac
gaacggcaag
aaccatctecce
ccgggaggag
cagcgacatc
acctcccatg
gagcaggtgg
ccactacacg

val
15
Tyr

Gly
ITe

Ile Tyr

Gly Ser

Pro Glu

Leu Thr
95
Ala Pro

Gly Thr

Ala Lys
Glu
160
Ser

Gln

ser
175
Tyr Ala

Ser pPhe

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1410

gacatccagt tgacccagtc tccatccttc ctgtctgecat ctgtaggaga cagagtcacc 60
atcacttgca gggccagctc aagtataagt tacatacact ggtatcagca aaaaccaggg 120

aaagccccta agctcctgat ctatgccaca tcc

aacctgg cttctggggt cccatcaagg 180
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ttcagcggca gtggatctgg gacagaattc actctcacaa
gattttgcaa cttattactg tcagcagtgg agtagtgacc
accaaggtgg agatcaaacg tacggtggct gcaccatctg
gatgagcagt tgaaatctgg aactgcctct gttgtgtgec
agagaggcca aagtacagtg gaaggtggat aacgccctcc
agtgtcacag agcaggacag caaggacagc acctacagcc
agcaaagcag actacgagaa acacaaagtc tacgcctgeg
agctcgcccg tcacaaagag cttcaacagg ggagagtgt
<210> 231
<211> 235
<212> PRT ‘
<213> Artificial Sequence
<220>
<223> Humanized antibody sequence
<400> 231
Met Asp Met Arg VéT Pro Ala Gln Leu igu Gly
1
Leu Pro Gly é?a Arg Cys Asp Ile g}n Leu Thr
0
Leu ser é;a ser val Gly Asp ﬁgg val Thr Ile
ser Ser Ile Ser Tyr Ile Hés Trp Tyr Gln Gln
50 5
Pro Lys Leu Leu ITle Tyr Ala Thr Ser Asn Leu
65 70 75
Ser Arg Phe Ser Géy ser Gly Ser Gly ggr Glu
8
Ser Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr
100 105
Ser Ser Asp Pro Leu Thr Phe Gly Gly Gly Thr
115 120
Arg Thr val Ala Ala pro ser val pPhe ITe Phe
130 135
Gln Leu Lys Ser Gly Thr Ala Ser val val Cys
145 150 155
Tyr Pro Arg Glu Ala Lys val GIn Trp Lys val
165 . 170
ser Gly Asn Ser GIn Glu Ser val Thr Glu Gln
180 185
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser
195 200
Lys His Lys val Tyr Ala Cys Glu val Thr His
210 215
pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235
<210> 232
<211> 705
<212> DNA
<213> Artificial Sequence
<220>
<223> Humanized antibody sequence
<400> 232
atggacatga gggtccccgc tcagctcctg gggetectge
agatgtgaca tccagttgac ccagtctcca tccttectgt
gtcaccatca cttgcagggc cagctcaagt ataagttaca
ccagggaaag cccctaagct cctgatctat gccacatcca
tcaaggttca gcggcagtgg atctgggaca gaattcactc
cctgaagatt ttgcaactta ttactgtcag cagtggagta
ggagggacca aggtggagat caaacgtacg gtggctgeac
ccatctgatg agcagttgaa atctggaact gcctctgttg
tatcccagag aggccaaagt acagtggaag gtggataacd
caggagagtg tcacagagca ggacagcaag gacagcacct
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tcagcagcct
cactcacgtt
tcttcatcett
tgctgaataa
aatcgggtaa
tcagcagcac
aagtcaccca

gcagcctgaa
cggcggaggg
cccgecatct
cttctatccc
ctcccaggag
cctgacgcetg
tcagggcctyg

Leu
Gln
Thr
Lys
60

Ala
Phe
Tyr
Lys
Pro
140
Leu
Asp
Asp
LYs

Gln

Leu
Ser
cys
45

Pro
Ser
Thr
Cys
val

125
Pro

Asn
Ser
Ala

205
Gly

Leu

Pro
30
Arg

Leu
15

ser
Ala
Lys
val

Thr

Trp
Phe
Ser
Ala
Pro
80

Ile
Trp
Lys
Glu
phe
160
Gln
Ser
Glu

ser

220

tgctctgget
ctgcatctgt
tacactggta
acctggcttc
tcacaatcag
gtgacccact
catctgtctt
tgtgcotgct
ccctccaate
acagcctcag

cccaggtgcec
aggagacaga
tcagcaaaaa
tggggtccca
cagcctgeag
cacgttcggce
catcttcecg
gaataacttc
gggtaactcc
cagcaccctg

240
300
360
420
480

540 .

600
639

60

120
180
240
300
360
420
480
540
600



acgctgagca aagcagacta cgagaaacac aaagtctacg cctgcgaagt cacccatcag 660
ggcctgagct cgcccgtcac aaagagcttc aacaggggag agtgt 705

<210> 233
<211> 447
<212> PRT
<213> Artificial Sequence

<220>
<223> Humanized antibody seguence

<400> 233
c¢lu val Gln Leu val Gln ser Gly Ala Ggu val Lys Lys Pro Gly Ala
1 5 1 15
ser val Lys val Ser Cys Lys Ala %gr Gly phe asp ITe L%s Asp Tyr
20 3
Tyr Ile His Trp val Arg Gln an pro Gly GIn Gly kgu Glu Trp Ile
35 ,
Gly Arg val Asp Pro Asp ?gn Gly Glu Thr Glu ghe Ala Pro Lys Phe
50 0
pro Gly Lys val Thr Met Thr Thr Asp Thr ser Ile Ser Thr ala Tyr
65 70 75 80
Met Glu Leu Ser Agg Leu Arg Ser Asp Sgp Thr Ala val Tyr Tgr Cys
8 9
Ala Arg Glu Asp Tyr Asp Gly Thr Tyr Thr Trp Phe Pro Tyr Trp Gly
100 105 110
GIn Gly Thr Leu val Thr val Ser ser Ala ser Thr Lys Gly Pro ser
115 120 125
val phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu ser Thr Ala
130 135 140
Ala Leu Gly Cys Leu val Lys Asp Tyr phe Pro Glu Pro val Thr val
145 ’ 150 155 160
ser Trp Asn Ser Gly Ala Leu Thr ser Gly val His Thr phe Pro Ala
. 165 , 170 175
val Leu Gln ser ser Gly Leu Tyr Ser lLeu Ser Ser val val Thr val
180 _ 185 190
Pro Ser Ser Asn Phe Gly Thr GIn Thr Tyr Thr Cys Asn val Asp His
195 200 205
Lys Pro Ser Asn Thr Lys val Asp Lys Thr val Glu Arg Lys Cys Cys
210 . 215 220
val Glu Cys Pro Pro Cys Pro Ala Pro Pro val Ala 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 Gln Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys
275 280 285
Thr Lys Pro Arg Glu Glu Gln Phe Asn ser Thr Phe Arg val val Ser
290 295 300
val Leu Thr val val His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320
Cys Lys val Ser Asn Lys Gly Leu Pro Ala pro Ile Glu Lys Thr Ile
325 330 335
ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Gln val Tyr Thr Leu Pro
340 345 350
pro Ser Arg Glu Glu Met Thr Lys Asn Gln 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 GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met 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 pPhe Ser Cys ser val Met His Glu Ala Leu
420 425 430
His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
435 440 445
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234
1341
DNA

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

<220>
<223>

<400> 234

gaggtgcagc
tcctgcaagg
cctggacaag
gccccgaagt
atggagctga
tacgatggta
agtgcctcca
gagagcacag
tcgtggaact
tcaggactct
acctacacct
cgcaaatgtt
ttcectettcc
tgcgtggtag
ggcgtggagg
cgtgtggtca
tgcaaggtct
gggcagcccce
aaccaggtca
tgggagagca
gacggcrcct
aacgtcttct
ctctccctgt

235
466

onT
PN

<210>
<211>
<212>

<213>

<220>
<223>

<400> 235

Humanized

tggtgcagtc
cttctggatt
ggcttgagtg
tcccgggeaa
gcaggctgag
cctacaccty
ccaagggccce
cggccctggg
caggcgcetct
actccctcag
gcaacgtaga
gtgtcgagty
ccccaaaacc
tggacgtgagd
tgcataatgc
gcgtectcac
ccaacaaadg
gagaaccaca
gcctgaccty
atgggcagec
tcttcctcta
catgctcegt
ctccgggtaa

artificial Sequence

Humanized antibody sequence

tggggctgag
cgacattaag
gatcggaagg
ggtcaccatg
atctgacgac
gtttccttat
atcggtcrtc
ctgcctggtce
gaccagcggce
cagcgtggtyg
tcacaagccec
cccaccgtge
caaggacacc
ccacgaagac
caagacaaag
cgttgtgcac
ccteccagec
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaagctc
gatgcatgag
a

artificial Sequence

antibody sequence

gtgaagaagc
gactactata
gttgatcctg
accacagaca
acggccgtgt
tggggccaag
ccecctggege
aaggactact
gtgcacacct
accgtgccect
agcaacacca
ccagcaccac
ctcatgatct
ccegaggtec
ccacgggagg
caggactggc
cccatcgaga
ctgcccccat
ggcttctacc
tacaagacca
accgtggaca
gctctgcaca

ctggggcctc
tacactgggt
acaatggtga
cgtccatcag
attactgtgc
ggactctggt
cctgetecag
tcecccgaacc
tcccagetgt
ccagcaactt
aggtggacaa
ctgtggcagg
cccggacccec
agttcaactg
agcagttcaa
tgaacggcaa
aaaccatctc
ccecgggagga
ccagcgacat
cacctcccat
agagcaggtg
accactacac

Met Asp Trp Thr
1

Ala His
Pro Gly
35
Lys Asp
50
Glu Trp
65
Pro Lys

Thr Ala

Tyr Tyr

Tyr Trp
130
Gly Pro
145
ser Thr

val Thr val

Phe Pro

ser
Ala
Tyr
Ile
Phe
Tyr
Cys
115
Gly

Ser

Ala

Ala
195

Glu
20

Ser
Tyr
Gly
Pro
Met
100
Ala
Gln
val
Ala
Ser

180
val

Trp
5
val
val
Ile
Arg
Gly
85
Glu
Arg
Gly
Phe
Leu
165
Trp

Leu

Arg Ile

GIn Leu

Lys val

His Trp
55
val Asp
70
Lys val

Leu Ser

Glu Asp

Thr Leu
135
Pro Leu
150
Gly Cys

Asn Ser

Gln ser

Leu
val
Ser
40

val
Pro
Thr
Arg
Tyr
120
val
Ala
Leu
Gly

Ser
200

Phe
GTn
25

Cys
Arg
Asp
Met
Leu
105
Asp
Thr
Pro
val
Ala

185
Gly

Leu
10

ser
Lys
Gln
Asn
Thr
50

Arg
Gly
val
Cys
Lys
170
Leu

Leu
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val
Gly
Ala
Ala
Gly
Thr
Ser
Thr
Ser
Ser
155
Asp
Thr

Tyr

Ala
Ala
ser
Pro
Glu
ASpP
AsSp
Tyr
ser
140
Arg
Tyr
ser

ser

Ala
Glu
Gly
45

Gly
Thr
Thr
ASp
Thr
125
Ala
Ser
Phe
Gly

Leu
205

Ala
val
30

Phe
Gin
Glu
ser
Thr
110
Trp
Ser
Thr
Pro
val

190
Ser

agtgaaggtc
gcgacaggcec
gactgaattt
cacagcctac
gagagaagac
caccgtctet
gagcacctcc
ggtgacggtg
cctacagtcc
cggcacccag
gacagttgag
accgtcagtc
tgaggtcacg
gtacgtggac
cagcacgttc
ggagtacaag
caaaaccaaa
gatgaccaag
cgccgtggag
gctggactcec
gcagcagggg
gcagaagagc

Thr
15
Lys

Gly
Lys
Asp Ile
Gly Leu
Ala

80
Ser

phe

Ile
95
Ala val

Phe Pro

Thr Lys
Glu
160
Pro

Ser

Glu
175
His Thr

Ser val

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1620
1080
1140
1200
1260
1320
1341



val
val
225
Lys
Pro
Ser
Asp
Asn
305
val
Glu
Lys
Thr
Thr
385
Glu
Leu

Lys

Glu,

Gly
465

Thr
210
Asp
Cys
ser
Arg
Pro
290
Ala
val
Tyr
Thr
Leu
370
Cys
ser
Asp
ser
Ala

450
Lys

val
His
cys
val
Thr
275
Glu
Lys
ser
Lys
Ile
355
Pro
l.eu

Asn

Ser

Arg
435
Leu

Pro
Lys
val
Phe
260
Pro
val
Thr
val
Cys
340
Ser
Pro
val
Gly
Asp
420
Trp

His

ser
Pro
Glu
245
LLeu
Glu
Gln
Lys
Leu
325
Lys
Lys
Ser
Lys
Gin
405
Gly
GIn

Asnh

Ser
Ser
230
Cys
Phe
val
Phe

Pro
310

Thr.

val
Thr
Arg
Gly
390
Pro
Ser
Gln

His

Asn
215
Ash
Pro
Pro
Thr
Asn
295
Arg
val
Ser
Lys
Glu
375
Phe
Glu
Phe
Gly

Tyr
455

Phe
Thr
Pro
Pro
Cys
280
Trp
Glu
val
Asn
Gly
360
Glu
Tyr
Asn
Phe
AsSn

440
Thr

Gly
Lys
Cys
Lys
265
val
Tyr
Glu
His
Lys
345
Gln
Met
Pro
AsSn
Leu
425
val

Glin

Thr
val
Pro
250
Pro
val
val
Gln
Gln
330
Gly
Pro
Thr
Ser
Tyr
410
Tyr
Phe

Lys

Gln
ASp
235
Ala
Lys
val
Asp
Phe
315
Asp
Leu
Arg
Lys
Asp
395
Lys
Ser
Ser

sSer

Pro

Thr
220
Lys

Tyr
Thr
Pro Pro
Asp Thr
val

285
val

ASp

Gly
300
Asn Ser

Trp Leu

Ala
Glu-Pro
365
Asn Gln
380
Ile Ala

Thr Thr

Lys Leu

Ser
445
Ser

Cys

Leu
460

Thr
val
val
Leu
270
Ser
Glu
Thr
Asn
Pro
350
Gln
val
val
Pro
Thr
430
val

Leu

Cys
Glu
Ala
255
Met
His
vatl
phe
Gly
335
Ile
val
Ser
Glu
Pro
415
val
Met

Ser

Asn
Arg
240
Gly
Ile
Glu
His
Arg
320
Lys
Glu
Tyr
Leu
Trp
400
Met
ASp
His

Pro

236
1398
DNA

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

<220>
<223>

<400> 236
atggactgga
gtgcagctgg
tgcaaggctt
ggacaagggc
ccgaagttcc
gagctgagca
gatggtacct
gcctccacca
agcacagcgy
tggaactcag
ggactctact
tacacctgca
aaatgttgtg
ctecttceccc
gtggtogtgog
gtggaggtgc
gtggtcagcg
aaggtctcca
cagcccegad
caggtcagcec
gagagcaatg
ggctccttct
gtcttctcat
tceoctgtote

cctggaggat
tgcagtctgy
ctggattcga
ttgagtggat
cgggcaaggt
ggctgagatc
acacctggtt
agggceecatce
ccctgggety
gcgetctgac
ccctcageag
acgtagatca
tcgagtgecce
caaaacccaa
acgtgageca
ataatgccaa
tcctcacegt
acaaaggcct
aaccacaggt
tgacctgect
ggcagccgga
tcctctacag
gctccgtgat
cgggtaaa

artificial Seguence

Humanized -antibody sequence

cctettettg
ggctgaggtg
cattaaggac
cggaagggtt
caccatgacc
tgacgacacg
tcettattag
ggtctteccc
cctggtcaag
cagcggcgtg
cgtggtgacc
caagcccage
accgtgecca
ggacaccctc
cgaagacccc
gacaaagcca
tgtgcaccag
cccageeoccce
gtacaccctg
ggtcaaaggc
gaacaactac
caagctcacc
gcatgaggct

gtggcagcag
aagaagcctg
tactatatac
gatcctgaca
acagacacgt
gccgrgtatt
ggccaaggga
ctggecgcect
gactacttcc
cacaccttcc
gtgcectcca
aacaccaagg
gcaccacctg
atgatctcce
gaggtccagt
cgggaggagc
gactggctga
atcgagaaaa
ccecceatecec
ttctaccecea
aagaccacac
gtggacaaga
ctgcacaacc
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ccacaggagc
gggcctcagt
actgggtgcg
atggtgagac
ccatcagcac
actgtgcgag
ctctggtcac
gctccaggag
ccgaaccggt
cagctgtect
gcaacttcgg
tggacaagac
tggcaggacc
ggacccctga
tcaactggta
agttcaacag
acggcaagga
ccatctccaa
gggaggagat
gcgacatcge
ctceccatget
gcaggtggca
actacacgca

ccactccgag
gaaggtctcc
acaggcecct
tgaatttgce
agcctacatg
agaagactac
cgtctctagt
cacctccgag
gacggtgtcg
acagtcctca
cacccagacc
agttgagcgce
gtcagtcttc
ggtcacgtgce
cgtggacgge
cacgttccgt
gtacaagtgc
aaccaaaggg
gaccaagaac
cgtggagtgg
ggactccgac

gcaggggaac
gaagagcctc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1398



<210> 237

<211> 7

<212> PRT

<213> Mus musculus

<400> 237
Gly Thr Ser Asn Leu
1 5

<210> 238

<211> 8

<212> PRT

<213> Mus musculus

<400> 238
Gln GIn Trp Thr Thr
1 5

<210> 239
<211> 11
<212> PRT
<213> Mus musculus

<400> 239
arg Ala Ser Gin Asp
1 5

<210> 240

<211> 7

<212> PRT

<213> Mus musculus

<400> 240
Ser Thr Ser Arg Leu
1 5

<210> 241

<211> 8

<212> PRT

<213> Mus musculus

<400> 241
Gln Gln Asp ITe Lgs
1

<210> 242
<211> 11
<212> PRT
<213> Mus musculus

<400> 242
Lys Ala Ser GIn Asp
1 5

<210> 243

<211> 7

<212> PRT

<213> Mus muscuius

<400> 243
Trp Ala Ser Thr Arg
1 5

Ala

Thr

Ile

Asn

His

val

His

Ser

Tyr Thr

Ser Ser Tyr Leu Asn
10

Ser

Pro Thr

phe Thr Ala val Ala

10

Thr
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<210> 244

<211> 9

<212> PRT

<213> Mus musculus

<400> 244
Gln GIn Tyr Ser Ser Tyr Pro Leu Thr
5

1

<210> 245

<211> 5

<212> PRT

<213> Mus musculus

<400> 245
Asp Tyr Asn Met His
1 5

<210> 246

<211> 17

<212> PRT

<213> Mus musculus

<400> 246
Glu Ile Asn Pro Agn ser Gly Gly Ala Gly Tyr Asn GIn Lys Phe Lys
1 10 15

Gly

<210> 247

<211> 14

<212> PRT

<213> Mus musculus

<400> 247
Leu Gly Tyr Asp Agp Ile Tyr Asp Asp Trp Tyr Phe Asp val
1 10

<210> 248

<211> 5§

<212> PRT

<213> Mus musculus

<400> 248
Asp Tyr Asn Met His
1 5

<210> 249

<211> 17

<212> PRT

<213> Mus musculus

<400> 249 '

Glu Ile Asn Pro Asn Ser Gly Gly Ser Gly Tyr Asn Glin Lys Phe Lys
1 5 10 15

Gly

<210> 250
<211> 14
<212> PRT
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<213> Mus musculus

<400> 250
Leu val Tyr Asp Ggy Ser Tyr Glu Asp Irp Tyr Phe Asp val
0

1

<210> 251

<211> 5

«<212> PRT

<213> Mus musculus

<400> 251 .
Asp Tyr Asn Met Hgs
1

<210> 252

<211> 17

<212> PRT

<213> Mus musculus

<400> 252

clu Ile Asn Pro Asn Ser Gly Gly Ala Gly Tyr Asn Gin Gln Phe Lys
1 5 10 15

Gly

<210> 253

<211> 14

<212> PRT

<213> Mus musculus

<400> 253
Leu Gly Tyr val Gly Asn Tyr Glu Asp Tgp Tyr Phe Asp val
1 5 10

<210> 254

<211> 5

<212> PRT

<213> Mus musculus

<400> 254
ASp Tyr Asn Met His
1 5

<210> 255

<211> 17

<212> PRT

<213> Mus musculus

<400> 255
¢lu Ile Asn Pro Asn Ser Gly Gly Ala Gly Tyr Asn GIn Lys Phe Lys
1 5 10 15

Gly

<210> 256

<211> 14

<212> PRT

<213> Mus musculus

<400> 256
Leu Gly Tyr Asp Asp ITe Tyr Asp Asp Trp Tyr rphe Asp val
1 5 10
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<210> 257

<211> 5

<212> PRT

<213> Mus musculus

<400> 257
Aip Tyr Asn Met His
5

<210> 258

<211> 17

<212> PRT

<213> Mus musculus

<400> 258

Glu Tle Asn Pro Asn Ser Gly Gly Ala Gly Tyr Asn Gin Lys Phe Lys
1 5 10 15

Gly

<210> 259

<211> 14

<212> PRT

<213> Mus musculus

<400> 259
Liu Gly Tyr Asp Azp Ile Tyr Asp Asp Trp Tyr Phe Asp val
10

<210> 260

<211> 5

<212> PRT

<213> Mus musculus

<400> 260
Asp Tyr Asn Met His
1 5

<210> 261

<211> 17

<212> PRT

<213> Mus musculus

<400> 261

Glu Ile Asn Pro Asn Ser Gly Gly Ala Gly Tyr Asn GlIn Lys Phe Lys
1 5 10 15

Gly

<210> 262

<211> 14

<212> PRT

<213> Mus musculus

<400> 262
Leu Gly Tyr Asp Asp Ile Tyr Asp Asp Trp Tyr phe Asp val
1 5 10

<210> 263
<211> 5
<212> PRT
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<213> Mus musculus

<400> 263
Aip Tyr Asn Met Hgs

<210> 264

<211> 17

<212> PRT

<213> Mus musculus

<400> 264

Glu TIle Asn Pro Asn Ser Gly Gly Ser Gly Tyr Asn GIn Lys Phe Lys
1 5 10 15

Gly

<210> 265

<211> 14

<212> PRT

<213> Mus musculus

<400> 265
Leu Gly Tyr Tyr G;y Asn Tyr Glu Asp Trp Tyr Phe Asp val
1 : 10

<210> 266

<211> 5

<212> PRT

<213> Mus musculus

<400> 266
Asp Tyr Tyr Ile His
1 5

<210> 267

<211> 17

<212> PRT

<213> Mus musculus

<400> 267
Arg Ile Asp Pro Asp Asn Gly Glu Ser Thr Tyr val Pro Lys Phe GIn
5 10 15

Gly

<210> 268

<211> 13

<212> PRT

<213> Mus musculus

<400> 268

Glu Gly Leu Asp Tyr Gly Asp Tyr Tyr Ala val Asp Tyr
1 5 10

<210> 269

<211> 5

<212> PRT

<213> Mus musculus

<400> 269
Asp Tyr Ile Met His
1 5
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<210> 270

<211> 17

<212> PRT

<213> Mus musculus

<400> 270
Tyr Ile Asn Pro Tyr Asn Asp Asp Thr Glu Tyr Asn Glu Lys Phe Lys
5 10 15

Gly

<210> 271

<211> 11

<212> PRT

<213> Mus musculus

<400> 271
ser Ile Tyr Tyr Tyr Asp Ala Pro Phe Ala Tyr
5 10

<210> 272

<211> 5

<212> PRT

<213> Mus musculus

<400> 272
Asp Tyr Tyr Met His
1 5

<210> 273

<211> 17

<212> PRT

<213> Mus musculus

<400> 273 ‘ .
Arg Ile Asp Pro Glu Asn Gly Asp Ile ITe Tyr Asp Pro Lys Phe Gln
1 5 10 15

Gly

<210> 274

<211> 10

<212> PRT

<213> Mus musculus

<400> 274
Asp Ala Gly Asp Pro Ala Trp Phe Thr Tyr
1 5 10

<210> 275

<211> 10

<212> PRT

<213> Mus musculus

<400> 275
Arg Ala Ser Ser Ser val Tyr Tyr Met His
5 10

<210> 276
<211> 7
<212> PRT
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<213> Mus musculus

<400> 276
Ala Thr Ser Asn Lgu
1

<210> 277

<211> 9

<212> PRT

<213> Mus musculus

<400> 277 :
Gln GlIn Trp Ser Sgr
1

<210> 278

<211> 12

<212> PRT

<213> Mus musculus

<400> 278
ser val Ser Ser Thr
1 5

<210> 279

«211> 7

<212> PRT

<213> Mus musculus

<400> 279
Gly Thr Ser Asn Leu
1 5

<210> 280

<211> 9

<212> PRT

<213> Mus musculus

<400> 280
GIn GIn Trp Ser Ser
1 5

281
10
PRT

<210>
<211>
<212>
<213> Mus musculus

<400> 281
Arg Ala Ser ser Ser
1 5

<210> 282

<211> 7

<212> PRT

<213> Mus musculus

<400> 282
Ala Thr Ser Asn Leu
1 5

<210> 283
<211> 9

Ala

Asp

Ile

Ala

Tyr

Ile

Ala

Ser

Pro

Ser

Ser

Pro

Ser

Ser

Leu Thr

Ser Asn His Leu His

Leu Thr

Tyr Ile His
10
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<212> PRT
<213> Mus musculus

<400> 283
GIn G1n Trp Ser Ser Asp Pro Leu Thr
5

<210> 284

<211> 12

<212> PRT

<213> Mus musculus

<400> 284
Arg Ala ser Ser Ser val Thr Ser Ser Tyr Leu Asn
5 10

<210> 285

<211> 7

<212> PRT

<213> Mus musculus

<400> 285
ser Thr Ser Ash Leu Ala Ser
5

1

<210> 286

<211> 9

<212> PRT

<213> Mus musculus

<400> 286
Gln GIn Tyr Asp Phe pPhe Pro Ser Thr

1 5

<210> 287

<211> 5

<212> PRT

<213> Mus musculus

<400> 287
Asp Tyr pPhe Ile Hgs
1

<210> 288

<211> 17

<212> PRT

<213> Mus musculius

<400> 288
Arg Leu Asp Pro Glu Asp Gly Glu Ser Asp Tyr Ala Pro Lys Phe Glin
5 10 15

ASp

<210> 289

<211> 12

<212> PRT

<213> Mus musculus

<400> 289
Glu Asp Tyr Asp G;y Thr Tyr Thr Phe Phe Pro Tyr
1 10
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<210> 290

<211> 5

<212> PRT

«213> Mus musculus

<400> 290 .
Asp Phe Tyr Leu H%s
1

<210> 291

<211> 17

<212> PRT

«213> Mus musculus

<400> 291
Arg Ile Asp Pro Glu Asn Gly Asp Thr ieu Tyr Asp Pro Lys Phe Gln
5 0 15

Asp

<210> 292

<211> 16

<212> PRT

<213> Mus musculus

<4Q0> 292 )
Glu Ala Asp Tyr Phe His Asp Gly Thr Ser Tyr Trp Tyr pPhe Asp val
5 15

1 10

<210> 293

<211> 5

<212> PRT

<213> Mus muscuius

<400> 293 ‘
Asp Tyr Tyr Ile Hgs
1

<210> 294

<211> 17

<212> PRT

<213> Mus musculus

<400> 294
Arg val Asp Pro Asp Asn Gly Glu Thr Glu Phe Ala Pro Lys Phe Pro
5

10 15
Gly

<210> 295

<211> 12

<212> PRT

<213> Mus musculus

<400> 295
Glu Asp Tyr Asp Gly Thr Tyr Thr Trp Phe Pro Tyr
1 5 10

<210> 296
<211> 5
<212> PRT
<213> Mus musculus
pPage 109



<400> 296
Asp Tyr Tyr Met Asn
1 5

<210>

297
<211> 17
<212> PRT
<213> Mus musculus
<400> 297 i
Asp Ile Asn Pro Tyr Asn Asp Asp Thr Thr Tyr Asn His Lys Phe Lys
1 5 10 15
Gly
<210> 298
<211> 11
<212> PRT
<213> Mus musculus
<400> 298
Glu Thr Ala val Ile Thr Thr Asn Ala Met Asp
1 ; 5 10
<210> 299
<211> 130
<212> PRT
<213> Mus musculus
<400> 299
Met Asp Phe Gln val GlIn Ile Phe Ser Phe Met Leu ITe ser val Thr
1 5 : 10 15
val Ile Leu Ser ser Gly Glu Ile val Leu Thr GIn Ser Pro Ala Leu
20 25 30
Met Ala §1a ser Pro Gly Glu iys val Thr Ile Thr Cgs Ser val Ser
5 0 4
Ser Ser Ile Ser Ser Ser Agn.Leu His Trp Ser Gln GIn Lys Ser Gly
50 5 60
Thr Ser Pro Lys Leu Trp Ile Tyr Gly Thr Ser Asn Leu Ala ser Gly
65 70 75 80
val pPro val Arg Phe Ser Gly Ser Gly Ser Gly Thr ser Tyr Ser Leu
85 90 95
Thr Ile ser ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln
100 105 110
Gln Trp Thr Thr Thr Tyr Thr Phe Gly Ser Gly Thr Lys Leu Glu Leu
115 120 125
Lys Arg
130
<210> 300
<211> 390
<212> DNA
<213> Mus musculus
<400> 300
atggattttc aggtgcagat tttcagcttc atgctaatca gtgtcacagt catattgtcc 60
agtggagaaa ttgtgctcac ccagtctcca gcactcatgg ctgcatctcc aggggagaag 120
gtcaccatca cctgcagtgt cagctcgagt ataagttcca gcaacttaca ctggtcccag 180
cagaagtcag gaacctcccC caaactctgg atttatggca catccaacct tgettctgga 240
gtccctgttc gcrtcagtgg cagtggatct gggacctctt attctctcac aatcagcagc 300
atggaggctg aagatgctgc cacttattac tgtcaacagt ggactactac gtatacgttc 360
ggatcgggga ccaagctgga gctgaaacgt 390
<210> 301
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<211> 141
<212> PRT
<213> Mus m

<400> 301
Met Gly Trp
1

usculus

Asn Trp I
5

e Ile pPhe

Phe

Leu Met

10

Ala

Ala

val

val

Leu

val
Pro

Lys

Asn
Gly

Asp

Glu
20
ser

Ser

Ala
35

Tyr Tyr

50

Glu
65

Pro
Thr
Tyr

Asp

Trp
Lys
Ala
Tyr
Ty

Ile Gly

phe Gln

Leu
100
Gly

Tyr

cys
115

rTrp Gly

Gln Ser Gly
25

Cys

val GIn Leu Arg

val Lys Leu Ser Thr Ala

1le His Trp val Lys Gln

55
Asp Gly
75

Ala

Ile Pro Asn
70

Lys

Arg Asp
Thr
90
Thr

Gly Ala Thr Ile

85

Gln ser

Leu
105

Asp

Leu Arg Ser
Leu
120

Ser

Arg Glu Gly Tyr Gly

Gin Gly Thr val Thr val

Arg.

130

<210> 302
<211> 423
<212> DNA
<213>

<400> 307

atgggatgga
gtgcagttgc
tgcacagctt
gaacagggcc
ccgaagttcc
caactcagaa

gactatggtg

Mus musculus

actggatcat
ggcagtctgg
ctggcttcaa
tggagtggat
agggcaaggc

gcctgacate

actactatgc

135

cttettecty
ggcagacctt
cattaaagac
tggaaggatrt
cactataaca

tgtggactac

atggcagtag
gtgaagccag
tactatatac
gatcctgata
gcagacacat
geccatctatt

tggggtcaag

agc

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

<220>
<223>

<400>
Met
1
Leu
Leu
Ser
Lys
65
val
Thr
Gin

Lys

Asp
Pro
Ser
Sser
50

Ala
Pro

Ile

Trp

303
130
PRT

artificial Sequence

Humanized

303
Met Arg

Gly Ala

20 ,

Ala ser
35
Ile Ser

Pro Lys

Ser Arg
Ser
100
Thr

Ser

Thr
115

Arg

130

antibody sequence

val pro Ala GIn Leu Leu Gly

5 10

Arg Cys Asp Ile Gln Leu
25

val

Thr

Gly Arg Thr ITe

40
Leu

val Asp

Asn His Tyr
55

Ile

ser ser Trp

Thr ser
75

Gly

Leu
70
ser

Leu Tyr Gly
Ser
90

Phe

Phe Gly ser Gly

85

Leu Ala

Gln pro Glu Asp

105
Gly Gln

Phe Gly

120

Thr Tyr Thr

Asp

ser Gly

Pro Glu
60
Glu Ser

Asp Thr

Glu Asp

Asp Tyr
125
Ser ser

140

ttacaggggt
gggcctcagt
actgggtgaa
atggtgaaag
catccaacac
attgtgggag

ally

gaacctcggt

Leu Leu

Gln ser

30
Thr Cys
Gln GIn
60
Asn Leu

Thr GTu

Thr Tyr

Thr Lys

125
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Phe
Gln
Thr
ser
Thr

110
Tyr

Leu
Pro
ser
Lys
Ala
Phe
Tyr

110
Leu

Thr Gly

val Lys

Asn Ile

Gly Leu

val
80
Asn

Tyr

Ser
95
Ala ITe

Ala val

caattcagag
caagttgtcc
gcagaggect
tacatatgtc
agcctaccta
agaggggctc

cacagtctcg

Leu
15
Ser

Trp
Phe

val Ser

Pro Gly

ser Gly
.80
Thr Leu
95
Cys Gln

Glu Ile

60

120
180
240
300
360
420
423



<210> 304
<211> 390
<212> DNA
<213> Artificial Sequence
<220>
<223> Humanized antibody sequence
<400> 304 .
atggatatgc gcgtgccgge gcagetgetg ggectgetgo
cgctgcgata ttcagctgac ccagagcccg agctttctga
gtgaccatta cctgcagcgt gagcagcagc attagcagea
cagaaaccgg gcaaagcgcc gaaactgctg atttatggea
gtgccgagec gcetttagcgg cagcggcage ggcaccgaat
ctgcagccgg aagattttgc gacctattat tgccagcagt
ggccagggca ccaaactgga aattaaacgt
<210> 305
<211> 141
<212> PRT
<213> Artificial Sequence
<220>
<223> Humanized antibody sequence
<400> 305
Met Asp Trp Thr Trp Ser Ile Leu Phe Leu val
1 5 10
Ala His ser Glu val GIn Leu val ng Ser Gly
20 2 _
Pro Gly Ala ser val Lys val ser Cys Lys Ala
35 : 40
Lys Asp Tyr Tyr Ile His grp val Arg Gln Ala
50 5
Glu Trp Met Gly Arg Ile Asp Pro Asp Asn Gly
65 70 75
Pro Lys Phe Gin Gly Arg val Thr Met Thr Thr
85 90
Thr ala Tyr Met Glu Leu Arg Ser Leu Arg Ser
100 105
Tyr Tyr Cys Ala Arg Glu Gly Leu Asp Tyr Gly
115 120
Asp Tyr Trp Gly Gln Gly Thr Leu val Thr val
130 135
<210> 306
<211> 423
<212> DNA
<213> Artificial Sequence
<220>
<223> Humanized antibody sequence
<400> 306
atggattgga cctggagcat tctgtttctg gtggcggege
gtgcagctgyg tgcagagcgg cgcggaagtg aaaaaaccgg
tgcaaagcga gcggctttaa cattaaagat tattatattc
ggccagggcc tggaatggat gggccgcatt gatccggata
ccgaaatitc agggccgcgt gaccatgacc accgatacca
gaactgcgca gcctgcgcag cgatgatacc gcggtgtatt
gattatggcg attattatgc ggtggattat tggggccagg
agc
<210> 307
<211> 127
<212> PRT
<213> Mus musculus

tgctgtoggct
gcgcgagegt
gcaacctgea
ccagcaacct
ttaccctgac
ggaccaccac

Ala Ala Pro

Ala Glu
Gly
45

Gly

Ser

Pro
60
Glu ser

Asp Thr

Asp Asp
Asp Tyr
125
ser ser

140

cgaccggcgce
gcgcgagegt
attgggtgcg
acggcgaaag
gcaccagcac
attgcgegeg
gcaccctggt
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gccgggegeg
gggcgatcgc
ttggtatcag
ggcgagcgge
cattagcagce
ctataccttt

Thr
15
Lys

Gly
Lys
Asn Ile
Gly Leu
val
80

Ser

Tyr
Thi

Ala val

Ala val

gcatagcgaa
gaaagtgagce
ccaggcgecg
cacctatgtg
cgcgtatatg
cgaaggcectyg
gaccgtctcg

60

120
180
240
300
360
3390

60

120
180
240
300
360
420
423



<400> 307
Mef Met Ser

1
Gly Thr Arg

Leu
35
Ser

Ala ser

Ile ser

50

Lys Leu Leu

65
Arg

Phe Ser

Ash Leu Ala
Pro

115

Lys His

<210> 308
<211> 381
<212> DNA
<213> Mus m

<400> 308

atgatgtect
gatatccaga
atcagctgca
gatggaactg
aggttcagtg
gaagatattg
accaagttgg

309
139
PRT

<210>
<211>
<212>

<213>

<400> 309

Met Glu Trp
1

val His Ser

Ala
35

Tyr

Pro Gly

Thr Asp
50
Glu Trp Ile
65
Glu

Lys Phe

Thr Ala Tyr
Cys
115
Gin

Tyr Tyr

Gly
130

Trp

310
417
DNA
Mus m

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

<400> 310

Ser Ala

Cys Asp

Gly Asp

Tyr Leu

Ile Tyr
ser
85

Glu

Gly

Gln
100

Thr pPhe

usculus

ctgctcagtt
tgacacagac
gggcaagtca
ttaaactcct
gcagtgggtc
ccacttactt
agctgaaacg

ITe Trp
"

Glu val
20
Ser val

ITe Met

Gly Tyr
Gly
85

ASp

Lys

Met
100
Ala Arg

Gly Thr

usculus

Gin
Ile
Arg
Asn
Ser
Gly
Asp
Gly

Ile
Gln

Lys

Ile
70

Lys
Leu
sSer

Leu

phe Leu

GIn Met

Asn
40
Tyr

val
Trp
Thr Ser
ser Gly
Ile Ala

Gly
120

Gly

ccttggtcte
tacatcctcce
ggacattagc
gatctactcc
tgggacagat
ttgccaacag
T

Phe Leu

Leu GIn

Met ser

Trp val
55
Asn Pro

Ala Thr

Ser Sser

ITe Tyr
120
val Thr

135

Thr

Leu Leu
10

GIn

Gly

Thr
25
Ile

ser Cys

Gin GIn Lys
Asn
75

Tyr

Arg Leu

Thr Asp
90
Thr Tyr Phe
105
Thr

Lys Leu

ctgttgctct
ctgtctgect
agttatttaa
acatcaagat
tattctctca
gatattaagc

Phe Leu Leu

10

GIn Ser Gly

25
Cys

Lys Ala

Lys GIn Lys

Asn Asp
75
Ser

Tyr

Leu Thr

Leu Thr ser

105

Tyr Tyr Asp

val Ser Ser

atggaatgga tctggatatt tctcttcctc ctgtcaggaa
agcagtctgg acctgagctg gtaaagcctg
ctgggttcac attcactgac tacattatgc
ttgagtggat tggatatatt aatccttaca

gtccagetge
tgcaaggctt
gggcagggcc
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Leu Leu Cys
Ser
30

Ser

Thr ser

Ala
45
ASp

Arg
Pro Gly
60

ser

Gly val

Ser teu Thr
Gin
110

Lys

Cys Gln

Leu
125

Glu

gttttcaagy
ctctgggaga
actggtatca
taaactcagg
ctattagcaa
atccgacgtt

ser Gly Thr

Glu Leu
30

Phe

Pro

Gly
45
Gly

Ser

Pro Gin

60
Asp

Thr Glu

Asp Lys Ser

Gly ser
110
Phe

Glu

Pro
125

Ala

Phe Gln
15
Leu Ser

GIn Asp

Thr val

Ser
80
Ser

Pro

Ile
95
Asp Ile

Arg

taccagatgt
cagagtcaac
gcagaaacca
agtcccatca

cctggcacaa

cggtggaggc

Ala Gly

val Lys

Thr Phe

Gly Leu
Asn
80
Ser

Tyr
Ser
Ala val

Ala Tyr

60

120
180
240
300
360
381

ctgcaggtgt ccactctgag 60
gggcttcagt gaagatgtcc 120
actgggtgaa gcagaagcct 180
atgatgatac tgaatacaat 240



gagaagttca aaggcaaggc cacactgact tcagacaaat
gatctcagca gtctgacctc tgagggctct gcggtctatt
tactacgatg ccccgtttgce ttactggggc caagggactc

<210> 311
<211> 127
<212> PRT
<213> Artificial Sequence
<220>
<223> Humanized antibody seguence
<400> 311 ,
Met Met Ser Ser A;a GIn phe Leu Gly Leu Leu
1 10
Gly Thr Arg Cys Asp Ile Gln Met ;hr Gln Ser
20 5
aAla ser val Gly Asp Arg val Thr Ile Thr Cys
35 40
Ile Sser Ser Tyr Leu Asn Erp Tyr GIn GIn Lys
50 5
Lys Leu Leu ITe Tyr Ser Thr Ser Arg Leu Asn
65 70 75
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
85 90
ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr
100 105
Lys His Pro Thr pPhe Gly Gln Gly Thr Lys val
115 120
<210>-312
<211> 381
<212> DNA .
<213> Artificial Sequence
<220> ]
<223> Humanized antibody sequence
<400> 312
atgatgtcct ctgctcagtt ccttggtctc ctgttgctct
gatatccaga tgacccagtc tccatcctce ctgtctgeat
atcacttgcc gcgcaagtca ggatattagc agctatttaa
gggaaagccc ctaagctcct gatctattct acttcccgtt
cgcttcagtg gcagtggctc tgggacagat ttcactctca
gaagattttg caacttacta ctgtcaacag gatattaaac
accaaggtgg agatcaaacg t
<210> 313
<211> 139
<212> PRT
<213> Artificial Sequence
<220> )
<223> Humanized antibody sequence
<400> 313
Met Glu Trp Ile Trp ITe Phe Leu Phe Leu Leu
1 5 10
val His ser Glu val Gln Leu val GIn Ser Gly
20 25
Pro Gly Ser ser val Lys val Ser Cys Lys Ala
35 40
Thr Asp Tyr Ile Met His Trp val Arg GlIn Ala
50 557 .
Glu Trp Met Gly Tyr Ile Asn Pro Tyr Asn Asp
65 70 75
Glu Lys Phe Lys Gly Arg val Thr Ile Thr Ala
85 90

cctccagcac agectacatg 300
actgtgcaag atcgatttat 360
tggtcacagt ctcgagce

Ley
Pro
Arg
Pro
60

Ser
Thr
Cys
Glu

Leu
Ser
Ala
45

Gly
Gly
Leu
Glin

Ile
125

cys
ser
30

Ser
Lys
val
Thr
GlIn

110
Lys

gttttcaagg
ctgtaggtga
attggtatca
tgaatagtygg
ccatcagcag
accctacgtt

Ser
Ala
Ser
Pro
60

ASp

Asp
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Gly
Glu
Gly
45

Gly
The

Lys

Thr
val
30

Phe
Gin
Glu

Ser

Phe
15

Leu
Gln
Atla
Pro
Ile
95

Asp

Arg

Ala
15

Lys
Thr
Gly
Tyr

Thr
95

Ser
Asp
Pro
Ser
80

Ser

ITe

taccagatgt
ccgtgtcacc
gcagaaacca
ggtcccatca
tctgcaacct
cggtcaaggce

Gly
Lys
Phe
Leu
Asn

80
Ser

417

60

120
180
240
300
360
381



Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val
100 105 110
Tyr Tyr Cys Ala Arg Ser Ile Tyr Tyr Tyr Asp Ala Pro Phe Ala Tyr
115 120 125
Trp Gly GIn Gly Thr Leu val Thr val ser ser
130 135
<210> 314
<211> 107
<212> PRT
<213> Mus musculus
<400> 314
Asp Ile GIn Met Thr GIn Thr Thr Ser Ser Leu Ser Ala ser Leu Gly
1 5 10 15
Asp Arg val Asn Ile ser Cys Arg éga Ser Gin Asp Ile Ser Ser Tyr
20 30 :
Leu Asn Trp Tyr GIn GIn Lys Pro Asp Gly Thr val Lys Leu Leu ITle
35 40 45
Tyr ser Thr Ser Arg Leu Asn Ser Gly val Pro Ser Arg Phe ser Gly
50 55 60
ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu Ala Gln
65 70 75 80
Glu Asp Ile Ala Thr Tyr Phe Cys GIn Glin Asp Ile Lys His Pro Thr
85 90 95
Phe Gly Gly Gly Thr Lys Leu Glu Leu Lys Arg
100 105
<210> 315
<211> 128
<212> PRT
<213> Mus musculus
<400> 315
Met Lys Ser Gin Thr Gin val Phe val Tyr Met Leu Leu Trp Leu Ser
1 5 10 15
Gly val Glu Gly Asp Ile val Met ;?r Gln Ser His Lys Phe Met Ser
20 A 30
Thr ser val Gly Asp Arg val Thr ITe Thr Cys Lys Ala Ser Gin Asp
35 40 , 45
val Phe Thr ala val Ala Trp Tyr Gln GIn Lys Pro Gly Gln Ser Pro
50 55 60
Lys Leu Leu ITe Tyr Trp Ala Ser Thr Arg His Thr Gly val Pro Asp
65 70 75 80
Arg Phe Thr Gly ser Gly ser Gly Thr Asp Phe Thr Leu Thr I1e ser
85 90 g5
Asn val Gln ser Glu Asp Leu Ala Asp Tyr Phe Cys Gln Gln Tyr Ser
100 105 110
ser Tyr Pro Leu Thr phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg
115 120 125
<210> 316
<211> 381
<212> DNA
<213> Mus musculus
<400> 316
atgaagtcac agacccaggt ctttgtatac atgttgctgt ggttgtctgg tgttgaagga
gacattgtga tgacccagtc tcacaaattc atgtccacgt cagtaggaga cagggtcacc
atcacctgca aggccagtca ggatgtcttt actgctgtag cctggtatca acagaaacca
ggacaatctc ctaaactact gatttactgg gcatccaccc ggcacactgg agtccctgat
cgcttcacag gcagtggatc tgggacagat ttcactctca ccattagcaa tgtgcagtct
gaagacttgg cagattattt ctgtcaacaa tatagcagct atcctctcac gttcggtget
gggaccaagt tggagctgaa a .
<210> 317
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<211> 138

<212> PRT
<213> Mus musculus
<400> 317
Met Gly Trp Asn Trp ITe ITe Phe Phe Leu Met
1 5 10
val Asn Ser Glu val GIn Leu GIn g1n Ser Gly
20 5
Pro Gly Ala Leu val Lys Leu Ser Cys Lys Ala
35 40
Lys Asp Tyr Tyr Met His ggp val Lys Gln Arg
50
Glu Trp Ile Gly Arg Ile Asp Pro Glu Asn Gly
65 70 75
Pro Lys Phe Gln Gly Lys Ala ser Ile ghr Thr
~ 85 0
Thr Ala Tyr Leu GIn Leu Ser Ser Leu Thr ser
100 105
Tyr Tyr Cys Ala Tyr Asp Ala Gly Asp Pro Ala
115 120
Gly GIn Gly Thr reu val Thr val ser ser
130 135
<210> 318
<211> 411
<212> DNA
<213> Mus musculus
<400> 318
atgggatgga actggatcat cttcttcctg atggcagtgg
gttcagctgc agcagtctgg ggctgagctt gtgaggecag
tgcaaagctt ctggcttcaa tattaaagac tactatatgc
gaacagggcc tggagtggat tggaaggatt gatcctgaga
ccgaagttcc agggcaaggc cagtataaca acagacacat
cagctcagca gocctgacgtc tgaggacact gccgtctatt
gaccccgcct ggtttactta ctggggccaa gggactctgg
<210> 318
<211> 130
<212> PRT
<213> artificial Sequence
<220>
<223> Humanized antibody sequence
<400> 319
Met Asp Met Arg val pro Ala Gln Leu Leu Gly
1 5 10
Leu Arg Gly §1a Arg Cys Asp Ile ng mMet Thr
0 : 2
Leu Ser Ala Ser val Gly Asp Arg val Thr ITe
35 : 40
GIn Asp val phe Thr Ala val Ala Trp Tyr Gin
50 55
Ala Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr
65 70 75
Pro Ser Arg Phe Ser Gly ser Gly ser Gly Thr
85 90
Tle Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr
100 105
Tyr Ser Ser Tyr Pro Leu Thr Phe Gly Gly Gly
115 120
Lys Arg
130
<210> 320

Ala val val

Glu Leu
30
Phe

Ala

ser Gly

Pro Glu G1In

60
Asp

Ile Ile

Asp Thr Ser
Thr
110

Thr

Glu Asp

Phe
125

Trp

ttacaggggt
gggccttagt
actgggtgaa
atggtgatat
cctccaacac
actgtgctta
tcaccgtcte

Leu Leu Leu

Gln Pro
30

Lys

Ser

Thr Cys

45

Gln Lys Pro

60

Arg His Thr

Asp Phe Thr

Tyt Tyr Cys

110

Thr Lys val

125
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Thr
15
val

Gly
Arg
Asn Ile
Gly Leu
Asp

80
Asn

Tyr

Ser
95
Ala val

Tyr Trp

caattcagag
caagttgtcc
gcagaggcect
tatatatgac

agcctacctg

cgatgetggt
g

Leu
15
Ser

Trp
ser
Ala ser
Gly Lys
val

80
Thr

Gly

Leu
95
Gin Gln

Glu Ile

60
120
180
240
300
360

411




<211> 390

<212> DNA
<213> artificial sequence
<220> )
<223> Humanized antibody sequence
<400> 320 .
atggatatgc gcgtgccgge gcagcetgetg ggectgotge
cgctgcgata tccagatgac ccagagcccg agcagcctga
gtgaccatta cctgcaaagc gagccaggat gtgtttaccg
aaaccgggca aagcgccgaa actgctgatt tattgggcga
ccgagtcgct ttagcggcag cggcagegge accgatttta
cagccggaag attttgcgac ctattattgc cagcagtata
ggcggcggca ccaaagtgga aattaaacgt
<210> 321
<211> 138 .
<212> PRT
<213> Artificial Sequence
<220> .
<223> Humanized antibody sequence
<400> 321
Met Asp Trp Thr Trp Ser Ile Leu Phe Leu val
1 5 10
ala His ser Glu val GIn Leu val GlIn Ser Gly
- 20 25
Pro Gly Ala Ser val Lys val Ser Cys Lys Ala
35 - 40
Lys Asp Tyr Tyr Met His Trp val Arg GIn Ala
50 55
Glu Trp Ile Gly Arg ITe Asp Pro Glu Asn Gly
65 70 75
Pro Lys Phe GIn Gly Arg val Thr et Thr'Thr
Thr ala Tyr Met Glu Leu Arg Ser Leu Arg Ser
100 105
Tyr Tyr Cys Ala Tyr Asp Ala Gly Asp Pro Ala
115 120
Gly GIn Gly Thr reu val Thr val ser ser
130 135
<210> 322
<211> 414
<212> DNA
<213> Artificial Sequence
<220> : i
<223> Humanized antibody sequence
<400> 322
atggattgga cctggagcat tctgtttctg gtggcggcge
gtgcagctgg tgcagagcgg cgcggaagtg aaaaaaccgg
tgcaaagcga gcggctttaa cattaaagat tattatatgc
ggccagggec tggaatggat cggcecgceatt gatccggaaa
ccgaaatttc agggccgcgt gaccatgacc accgatacca
gaactgcgca gcctgcgcag cgatgatacc gcggtgtatt
gatccggegt ggtttaccta ttggggccag ggcaccctgg
<210> 323
<211> 106
<212> PRT
<213> Mus musculus
<400> 323

tgctgtggct
gcgcgagegt
cggtggcgty
gcacccgeca
ccctgaccat
gcagctatcc

gcgeggegeg
gggcgatcge
gtatcagcag
taccggegtg
tagcagectg
gctgaccttt

Thr
15
Lys

Ala Ala Pro Gly
val
30

Phe

Ala Glu Lys

Gly Asn Ite
45

Gly

Ser

Pro Gin Gly Leu

60
Asp ITe Ile Tyr Asp
80

Thr Ser
95

Ala

Asp Thr Ser

Thr val
110

Thr

Asp Asp

Phe
125

Trp Tyr Trp

cgaccggege gcatagcgaa
gcgecgagegt gaaagtgagc
attgggtgcyg ccaggcgocg
acggcgatat tatttatgat
gcaccagcac cgcgtatatg
attgcgcgta tgatgcgggc
tgaccgtctc gagc

Thr aAsp Ala Ala Pro Thr val Ser Ile Phe Pro Pro Ser Ser Glu GIn
rpage 117
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60
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240
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1
Leu

Pro
Asn
Tyr
63

H1s

Ile

<210>
<211>
<212>

Thr
Lys
Gly
50

Ser
Ash

val

Ser
ASp
35

val
Met
Ser

Lys

324
324
PRT

Gly
20

Ile
Leu
ser
Tyr

Ser
100

Gly
Asn
Asn
ser
Thr

85
Phe

<213> Mus musculus

<400>

Ala
1

Ala
phe
Gly
ser
65
Thr
Ile
Glu
Thr
Lys
145
val
pPhe
Gly
Ile
val
225
Ser
Glu
Pro
val
L.eu

305
Ser

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

Lys
Gln
Pro
val
50

ser
cys
val
val
I7e
130
Asp
His
Arg
Lys
Glu
210
Tyr
Leu
Trp
Ile
Gln
290
His

Pro

324

Thr
Thr
Glu
35

His
ser
Asn
Pro
ser
115
Thr
Asp
Thr
Ser
Glu
195
Lys
Thr
Thr
Gln
Met
275
Lys
Glu

Gly

325
106
PRT
Homo sapiens

Thr
AsSh
20

Pro
Thr
val
val
Arg
100
Ser
Leu
Pro
Ala
val
180
phe
Thr
Ile
Cys
Trp
260
Asp
Ser
Gly

Lys

Pro
5

Ser
val
Phe
Thr
Ala
85

Asp
val
Thr
Glu
Gin
165
Ser
Lys
Ile
Pro
Met
245
Asn
Thr
Asn

Leu

Ala
val
Ser
Thr
70

Cys

Asn

Pro
Met
Thr
Pro
val
70

His
Cys
Phe
Pro
val
150
Thr
Glu
Cys
Ser
Pro
230
Ile
Gly
Asp
Trp

His
310

Ser
Lys
Trp

55
Leu

Glu

Arg

ser
val
val
Ala
55

Pro
Pro
Gly
Ile
LyS
135
Gln
GlIn
Leu
Arg
Lys
215
Pro
Thr
Gln
Gly
Glu

295
Asn

val
Trp
40

Thr
Thr
Ala

Asn

val
Thr
Thr
val
Ser
Ala
Cys
Phe
120
val
Phe
Pro
Pro
val
200
Thr
Lys
Asb
Pro
Ser
280
Ala

His

val
25

Lys
Asp
Leu
Thr

Glu
105

Tyr
Leu
25

Trp
lL.eu
Ser
Ser
Lys
105
Pro
Thr
Ser
Arg
Ile
185
Ash
Lys
Glu
Phe
Ala
265
Tyr
Gly

His

10
Cys

Ile
Gln
Thr
His

90
Cys

Pro
Gly
Asn
Gln
Thr
ser
30

Pro
Pro
Cys
Trp
Glu
170
Met
ser
Gly
Gln
Phe
250
Glu
Phe
Asn

Thr

Phe
ASp
Asp
Lys

75
Lys

Leu
cys
Ser
ser
Trp
Thr
Cys
Lys
val
Phe
155
Glu
His
Ala
Arg
Met
235
Pro -
Asn
val
Thr

Glu
315

Leu
Gly
ser
60

Asp

Thr

Ala
Leu
Gly
Asp
60

Pro
Lys
Ile
Pro
val
140
val
Gln
Gln
Ala
Pro
220
Ala
Glu
Tyr
Tyr
Phe

300
Lys
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Asn
Ser
45

Lys
Glu

Ser

Pro
val
Ser
45

Leu
ser
val
Cys
Lys
val
Asp
Phe
Asp
phe
205
Lys
Lys
Asp
Lys
Ser
285
Thr

Ser

Asn
30

Glu
Asp
Tyr

Thr

Gly
Lys
30

Leu
Tyr
Glu
Asp
Thr
110
Asp
Asp
Asp
Asn
Trp
190
Pro
Ala
Asp
Ile
Asnh
270
Lys
cys

Leu

15
Phe

Arg
Ser
Glu

ser
95

Ser
15

Gly
ser
Thr
Thr
Lys
val
val
Ile
val
ser
175
Leu
Ala
Pro
Lys
Thr
255
Thr
Leu
Ser

sSer

Tyr
Gln
Thr
Arg

80
Pro

Ala
Tyr
Ser
Leu
val
80

Lys
Pro
Leu
Ser
Glu
160
Thr
AsSn
Pro
Glin
val
240
val
GIn
Asn
val

His
320



<400> 325
Thr val Ala

1
Leu

Pro
Gly
Tyr
65

His

val

Lys
Arg
Asn
50

Ser
Lys

Thr

ser
Glu
35

Ser
Leu
val

Lys

<210> 326

<211>
<212>
<213>

<400>

327
PRT .
Homo sapiens

326

Ala ser Thr

1

Ser Thr ser

Phe
Gly
Leu
. 65

Tyr
Arg
Glu
Asp
ASp
145
Gly
Asn
Trp
Pro
Glu
225
AShn
Ile
Thr
Arg
cys

305
Leu

Pro
val
50

Ser
Thr
val
prhe
Thr
130
val
val
Ser
Leu

Ser
210

Pro

GIn
Ala
Thr
Leu
290
Ser

Ser

Glu
35

His
Ser
Cys
Glu
l.eu
115
Leu
Ser
Glu
Thr
Asn
195
Ser
Glin
val
val
Pro
275
Thr
val

Leu

<210> 327

Ala
Gly
Ala
Gln
Ser
Tyr

Ser
100

Lys
Glu
20

Pro
Thr
val
Asn
Ser
100
Gly
Met
Gin
val
Tyr
180
Gly
Ile
val
ser
Glu
260
Pro
val
Met

Ser

Pro
Thr
Lys
Glu
ser
Ala

85
Phe

Gly
5
Ser
val
Phe
val
val

85
Lys

Gly

Ile
Glu
His
165
Arg
Lys
Glu
Tyr
Leu
245
Trp
val
ASp
His

Leu
325

Ser
Ala
val
ser
Thr
70

Cys

Asn

Pro
Thr
Thr
Pro
Thr
70

Asp
Tyr
Pro
ser
Asp
150
Asn
val
Glu
Lys
Thr
230
Thr
Glu
Leu
Lys
Glu

310
Gly

val
Ser
Glin
val
55

Leu
Glu

Arg

Ser
Ala
val

Ala

Phe
val
Trp
Thr
Thr
val

Gly

Leu
ASnh
Ser
280
Arg

Leu

Ile
val
25

Lys
Glu
Ley
Thr

Glu
105

Phe

Leu
25

Trp
Leu
ser
Pro
Fro
105
Phe
Pro

val

Thr.

val
185
Cys
Ser
Pro
val
Gly
265
Asp
Trp

His

Phe
10

Cys
val
Gin
Ser
His
90

Cys

Pro
10
Gly

Asn

G1h 

Ser
ser
90

cys
Leu
Glu
Gln
Lys
170
Leu
Lys
Lys
Ser
Lys
250
Glin
Gly
Glin

AsSn

Pro
Leu
Asp
Asp
Lys

Gln

Leu
Cys
ser

ser

155
Pro

Thr
val
Ala
Gln
235
Gly
Pro
Ser

Glu

His
315

Pro
Leu
Asn
Ser
60

Ala

Gly

Ala

Leu

ser
Lys
220
Glu
Phe
Glu
Phe
Gly

300
Tyr
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Ser
Asn
Ala
45

Lys
Asp

Leu

Pro
val
Ala
45
Gly
Gly
Lys
Cys
Pro
125
Cys
Trp
Glu
Leu
Asn
205
Gly
Glu
Tyr
Asn
Phe
285
Asn

Thr

Asp
Asn
30

Leu
AsSp
Tyr

Ser

Cys
Lys

30
Leu

Leu
Thr
val

Do

Fiu

110
Lys

val

Tyr
Glu
His
190
Lys
Gln
Met
Pro
Asn
270
Leu
val

GIn

Glu
15

Phe
Gln
ser
Glu

ser
95

Ser
255
Tyr
Tyr
Phe

Lys

Gln
TYr
ser
Thr
Lys

80
Pro

Arg
Tyr

Ser

Ser

ser
320



<213> 120
<212> PRT
<213> Mus musculus

<400> 327
Glu val Gln Leu GIn GIn Ser Gly Pro Glu Leu val Lys Pro Gly Ala

1 5 10 15
Ser val Lys Met Ser Cys Lys Ala ggr Gly phe Thr phe Thr Asp Tyr
20 30
Tle Met His Trp val Lys GIn Lys Pro Gly Gln Gly Leu Glu Trp Ile
35 - 40 45
Gly Tyr Ile Asn Pro Tyr Agn Asp Asp Thr Glu Tyr Asn Glu Lys Phe
50 5 60
Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met Asp Leu Ser Ser Leu Thr Ser Glu Gly ser Ala val Tyr Tyr Cys
85 ‘ 90 95
Ala Arg Sser Ile Tyr Tyr Tyr Asp Ala Pro Phe Ala Tyr Trp Gly Gln
100 105 110
Gly Thr Leu val Thr val Ser ser
115 , 120

<210> 328
<211> 120
<212> PRT
<213> Mus musculus

<400> 328
Glu val GIn Leu GIn Gln ser Gly Pro Glu Leu val Lys Pro Gly Ala
1 » 5 10 ’ 15
ser val Lys Met Ser Cys Lys Ala Sgr Gly Phe Thr Phe Thr Asp Tyr
20 : 2 30 .
Ile Met His Trp val Lys Gln L%s pro Gly GIn Gly Leu Glu Trp ITe
35 4 45
Gly gyr Ile Asn Pro Tyr Asn Asp Asp Thr Glu Tyr Asn Glu Lys Phe
0 55 60
Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met Asp Leu Ser Ser Leu Thr Ser Glu Gly ser Ala val Tyr Tyr Cys
85 90 ‘ 95
Ala Arg Ser Ile Tyr Tyr Tyr Asp Ala Pro Phe Ala Tyr Trp Gly Gln
100 105 110
Gly Thr Leu val Thr val Ser Ser
115 120

<210> 329
<211> 120
<212> PRT
<213> Mus musculus

<400> 329
Glu val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly ser
1 5 10 15
ser val Lys val Ser Cys Lys Ala %gr Gly pPhe Thr Phe Thr Asp Tyr
20 30
Ile Met ?is Trp val Arg Gln Aga pro Gly Gln Gly Leu Glu Trp Met
5 4 45
Gly Tyr Ile Asn Pro Tyr Asn Asp Asp Thr Glu Tyr Asn Glu Lys Phe
50 55 60
Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr ala val Tyr Tyr Cys
: 85 _ 90 95
Ala Arg Ser Ile Tyr Tyr Tyr Asp Ala Pro Phe Ala Tyr Trp Gly Gin
100 - 105 110
Gly Thr Leu val Thr val Ser ser
115 120
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<210> 330

<211>
<212>
<213>

<400>

Glu
1
Ser
Ile
Gly
Lys
65
Met
Ala
Gly
Ie
val
145
Lys
Glu
Leu
Thr

Glu
225

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

val
val
Met

Tyr
50

Gly

Asp
Arg
Thr
Phe
130
Cys
val
Gln

ser

His

210
Cys

226
PRT
Mus musculus

330

Gln Leu

Lys Met
20

His Trp

35

ITe Asn

Lys Ala
Leu Ser

Sser Ile
100

Leu val

115

Pro Pro

Leu Leu
Asp Asn

Asp Ser
180

Lys Ala

195

Gln Gly

331
447
PRT
Mus musculus

<400> 331

Glu
1
Ser
Ile
Gly
Lys
65
Met
Ala
Gly
Phe
Leu
145
Trp

Leu

val
val
Met
Tyr
50

Gly
Glu
Arg
Thr
Pro
130
Gly
Asn

G1ln

Gln Leu

Lys val
20

His Trp

35

ITe Asn

Arg val
Leu Ser
ser 1le
- 100
Leu val
115
Leu Ala
Cys Leu
ser Gly

Ser Ser

Gln
5
Ser
val
Pro
Thr
Ser
85
Tyr
Thr
Ser
Asn
Ala
165
Lys
Asp

Leu

val
5
Ser
val
Pro
Thr
Ser
85
Tyr
Thr
Pro
val
Ala

165
Gly

Gin
Cys
Lys
Tyr
Leu
70

Leu
Tyr
val
Asp
Asn
150
Leu
Asp
Tyr

Ser

Gln
Cys
Arg
Tyr
Ile
70

Leu
Tyr
val
Cys
Lys
150
Leu

Leu

ser
Lys
GIn
AsSn
55

Thr
Thr
Tyr
ser
Glu
135
pPhe
Gln
ser
Glu

sSer
215

Ser
Lys
GIn
Asn
55

Thr
Arg
Tyr
ser
Ser
135
Asp
Thr

Tyr

Gly
Ala
Lys
40

ASp
ser
Ser
Asp
Ser
120
Gln
Tyr
Ser
Thr
Lys

200
Pro

Gly
Ala
Ala
40

ASp
Ala
Ser
ASp
Ser
120
Arg
Tyr
Ser

ser

Pro
Ser
25

Pro
Asp
Asp
Glu
Ala
105
Thr
Leu
Pro
Gly
Tyr
185
His

val

Ala
Ser
25

Pro
Asp
Asp
Glu
Ala
105
Ala
sSer
Phe
Gly

Leu

Glu Leu
10
Gly Phe

Gly Gln
Thr Glu
Lys Ser
75
Gly Ser
90
Pro Phe
val Ala
Lys Ser
Arg Glu
155
Ash Ser
170
ser Leu
Lys val

Thr Lys

Glu val

10

Gly Phe
Gly Gln
Thr Glu

Lys Sser
75

Asp Thr

90

Pro Phe

Ser Thr
Thr ser

Pro Glu
155

val His

170

Ser Ser

val
Thr
Gly
Tyr
60

Ser
Ala
Ala
Ala
Gly
140
Ala
Glin
Ser
Tyr

Ser
220

Lys
Thr
Gly
Tyr
60

Thr
Ala
Ala
Lys
GTlu
140
Pro

Thr

val
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Lys
Phe
Leu
45

AsN
Ser
val
Tyr
Pro
125
Thr
Lys
Glu
Ser
Ala

205
Phe

Lys

Phe
Leu
45

Asnh
ser
val
Tyr
Gly
125
Ser
va'l
Phe

val

Pro
Thr
Glu
Glu
Thr
Tyr
Trp

110
ser

‘Ala

val
ser
Thr
190
Cys

Asn

Pro
Thr
30

Glu
Glu
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro

Thr

Gly
15

Asp
Trp
Lys
Ala
Tyr
95

Gly
val
ser
GlIn
val
175
Leu
Glu

Arg

Gly
15

Asp
Trp
Lys
Ala
Tyr
95

Gly
Ser
Ala
val
Ala

175
val

Ala
TYr
Ile
Phe
Tyr
80

Cys
GIn
Phe
val
Trp
160
Thr
Thr
val

Gly

sSer
Tyr
Met
Phe
Tyr
80

Cys
GIn
val
Ala
Ser
160
val

Pro



Ser
Pro
Pro
225
phe
Pro
val
Thr
val
305
Cys
ser
Pro
val
Gly
385
Asp
Trp

His

<210>

ser
Ser
210
Cys
Leu
Glu
Gin
Lys
290
Leu
Lys
Lys
Ser
Lys
370
Gin
Gly
GIn

Asn

ser
195
Asn
Pro
Phe
val
Phe
275
Pro
Thr
val
Ala
Gln
355
Gly
Pro
Ser
Glu

His
435

332

<211> 107

<212>
<213>

<400>

PRT
Mus

332

Asp Ile Gln
1

Asp
Leu
Phe
ser
65

Glu

Thr

<210>
<211>
<212>

Arg
Asn
Tyr
50

Gly
Asp

phe

val
Trp
35

Thr
ser
Phe

Gly

333
324
PRT

180
Leu

Thr
Pro
Pro
Thr
260
Asn
Arg
val
Ser
LYyS
340
Glu
Phe
Glu
Phe
Gly

420
Tyr

Met
ser
20

Tyr
Ser
Gly
Ala

Gly
100

Gly
Lys
Cys
Pro
245
Cys

Trp

Glu

Leu
Asn
325
Gly
Glu
TYyr
Asn
Phe
405
Asn

Thr

musculus

Thr
5
Ile
Gln
Arg
Thr
Thr

85
Gly

<213> Mus musculus

<400>

333

ala Lys Thr Thr Pro
1 5

Ala GIn Thr Asn Ser

20

phe Pro Glu Pro val

35

Thr
val
Pro
230
Lys
val
Tyr
Glu
His
310
Lys
Gln
Met
Pro
Ash
390
Leu
val

GIn

’GWn

Ser
Gln
Leu
ASp
70

Tyr

Thr

Pro
Met

Thr

Lys
Asp
215
Ala
Pro
val
val
Gln
295
Gin
Gly
Pro
Thr
Ser
375
Tyr
Tyr
Phe

Lys

Ile
Cys
Lys
Leu
55

Tyr
Phe

Lys

Ser
val

val

Thr
200
Lys
Pro
Lys
val
Asp
280
Phe
Asp
Leu
Arg
Lys
360
Asp
Lys
Ser
Ser

Ser

440

Thr
Arg
Pro
40

ser
ser
Cys

Leu

val
Thr

Thr
40

185
Tyr

Arg
Glu
Asp

ASp
265

Gly .

Asn
Trp
Pro
Glu
345
Asn
Ile
Thr
Arg
Cys

425
Leu

Ser
Ala
25

Asp
Gly
Leu
Gln

Glu
105

Tyr

Leu
25
Trp

Thr
val
Phe
Thr
250
val
val
ser
Leu
Ser
330
Pro
Glin
Ala
Thr
Leu
410
Ser

Ser

Ser
10

Ser
Gly
val
Thr
Glin

Ite

Pro
10
Gly

Asn
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Cys
Glu
Leu
235
Leu
ser
Glu
Thr
Asn
315
Ser
Gln
val
val
Pro
395
Thr
val

Leu

Leu
GlIn
Thr
Pro
Ile
75

Gly

Lys

Leu
Cys

Ser

Asn
ser
220
Gly
Met
Gln
val
Tyr
300
Gly
Ile
val
ser
Glu
380
Pro
val
Met

ser

Ser
Asp
phe
Ser
60

Tyr

AsSp

Ala
Leu

Gly

val
205
Lys
Gly
Ile
Glu
His
285
Arg
Lys
Glu
Tyr
Leu
365
Trp
val
Asp
H1s

L.eu
445

Ala
ITe
Lys
45

Arg
Asn

Thr

Pro

val

180
Asp

Tyr
Pro
Ser
Asp
270
Asn
val
Glu
Lys
Thr
350
Thr
Glu
Leu
Lys
Glu

430
Gly

Ser
Ser
30

Leu
Phe
Leu

Leu

Gly

His
Gly
Ser
Arg
255
Pro
Ala
val
Tyr
Thr
335
lL.eu
Cys
Ser
Asp
Ser
415
Ala

Lys

Leu
15

Asn
Leu
Ser
Glu

Pro
95

Ser
15

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

Leu

Gly
Tyr
Ile
Gly
GlIn

80
Tyr

Ala

Lys Gly Tyr
30

Ser Leu ser Sser

45



Gly
ser
65

Thr
Ile
Glu
Thr
Lys
145
val
Phe
Gly
1le
val
225
ser
Glu
Pro
val
Leu

305
Ser

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

<400>

Asp
1
ASp
Leu
Tyr
Ser
65
Glu
Phe
Thr
Ala
val
145
Ser
Thr

Ccys

val
50

Ser
Cys
val
val
ITe
130
Asp
His
Arg
LysS
Glu
210
Tyr
Leu
Trp
ITe
Gin
290
His

Pro

Ile
Arg
Asn
Ser
50

Gly
ASp
Gly
val
ser
130
Lys
Trp
Leu

Glu

His
Ser
Asn
Pro
Ser
115
Thr
Asp
Thr
Ser
Glu
195
Lys
Thr
Thr
Gin
Met
275
Lys
Glu

Gly

334
213
PRT
Mus musculus

334

GIn
val
Trp
35

Thr
Ser
ITe
Gly
ser
115
val
Trp
Thr
Thr

Ala

Thr
val
val
Arg
100
Ser
Leu
Pro
Ala
val
180
Phe
Thr
Ile
Cys
Trp
260
AsSp
Ser
Gly

Lys

Met
Asn
20

Tyr
Ser
Gly
Ala
Gly
1060
Ile
val
Lys
ASD
Leu

180
Thr

Phe
Thr
Ala
85

Asp
val
Thr
Glu
GIn
165
ser
Lys
Ile
Pro
Met
245
Asn
Thr
Asn

Leu

Thr
5
Ile
GlIn
Arg
Thr
Thr
85
Thr
Phe
Cys
Ile
GlIn
165
Thr

His

Pro
val
70

His
Cys
Phe
Pro
val
150
Thr
Glu
Cys
sSer
Pro
230
Ile
Gly
Asp
Trp

His
310

Gln
ser
Gln
Leu
Asp
70

Tyr
Lys
Pro
Phe
Asp
150
ASpP
Lys

Lys

Ala
55

Pro
Pro
Gly
Ile
Lys
135
Gln
Gln
Leu
Arg
Lys
215
Pro
Thr
Gln
Gly
Glu

295
Asn

Thr
Cys
Lys
Asn
55

Tyr
Phe
Leu
Pro
Leu
135
Gly
Ser
Asp

Thr

val
ser
Ala
Cys
Phe

120
val

Phe

Pro
Pro
val
200
Thr
Lys
Asp
Pro
ser
280
Ala

His

Thr
Arg
Pro
40

ser
ser
Cys
Glu
Ser
120
Asn
Ser
Lys
Glu

Ser

Leu
Ser
Ser
Lys
105
Pro
Thr
Ser
Arg
Ile
185
ASn
Lys
Glu
Phe
Ala
265
Tyr
Gly

His

ser
Ala
25

AsSp
Gly
Leu
GIn
Leu
105
sSer
Asn
Glu
Asp
TYyr

185
Thr

Gln
Thr
Ser
90

Pro
Pro
Cys
Trp
Glu
170
Met
Ser
Gly
Gn
rPhe
250
Glu
Phe
Asn

Thr

Ser
10

Ser
G1y
val
Thr
Gln
90

Lys
Glu
Phe
Arg
Ser
170
Glu

Ser
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Ser
Trp
75

Thr
Cys
Lys
val
Phe
155
Glu
His
Ala
Arg
Met
235
Pro
Asn
Ile
Thr

Glu
315

Ley
Glin
Thr
Pro
Ile
75

ASp
Arg
Gln
Tyr
Gln
155
Thr
Arg

Pro

ASp
60

Pro
Lys
Ile
Pro
val
140
val
Gln
Gln
Ala
Pro
220
Ala
Glu
Tyr
Tyr
Phe

300
Lys

Ser
Asp
val
Ser
60

Ser
Ile
Thr
Leu
Pro
140
Asn
Tyr
His

Ile

Leu
Ser
val
cys
Lys
125
val
ASp
pPhe
ASp
Phe
205
Lys
Lys
AsSp
Lys
Ser
285
Thr

ser

Ala
Ile
Lys
45

Arg
Ash
Lys
Asp
Thr
125
Lys
Gly
ser
Asn

val

Tyr
Glu
Asp
Thr
110
Asp
Asp
ASp
Asn
Trp
190
Pro
Ala
Asp
Ile
Asn
270
Lys
Cys

Leu

Ser
Ser
30

l.eu
Phe
Leu
His
Ala
110
Ser
ASp
val
Met
Ser

190
Lys

Thr
Thr
Lys
val
val
Ile
val
Ser
175
Leu
Ala
Pro
Lys
Thr
255
Thr
Leu
ser

Ser

Leu
15

Ser
Leu
Ser
Ala
Pro
95

Ala
Gly
Ile
Leu
Ser
175
Tyr

Ser

Leu
val
80

Lys
Pro
Leu
Ser
Glu
160
Thr
Asnh
Pro
GlIn
val
240
val
GlIn
Asn
val

His
320

Gly
Tyr
Ile
Gly
Gln
80

Thr
Pro
Gly
Asn
Asn
160
Ser
Thr

Phe



195

Asn Arg Asn Glu Cys

210

<210> 335

<211>
<212>

444
PRT

<213> Mus musculus

<400>

Glu
1

Ser
Ile
Gly
Lys
65

Met
Ala
Gly
Tyr
Leu
145
Trp
Leu
ser
ser
Lys
225
Pro
Thr
ser
Arg
Ile
305
Asn
Lys
Glu
Phe
Ala
385
Tyr
Gly

His

val
val
Met
Tyr
50

Gly
AsSp
Arg
Thr
Pro
130
Gly
Asn
Gln
Thr
ser
210
Pro
Pro
Cys
Trp
Glu
290
Met
ser
Gly
GIn
Phe
370
Glu
Phe
Asn

Thr

335

Gln Leu

Lys Met
20

His Trp

35

ITle Asn

Lys Ala
Leu Ser

Ser Ile
100

Leu val

115

Leu Ala

Cys Leu
Ser Gly

sar Asp
180
Trp Pro

195
Thr Lys

Cys Ile
Lys Pro

val val
260

pPhe val

275

Glu GlIn

His G1In
Ala Ala

Arg Pro
340

Met Ala

355

pro Glu

Asn Tyr
val Tyr
Thr Phe

420

Glu Lys
435

Gln
5

Ser
val
Pro
Thr
ser
85

Tyr
Thr
Pro
val
ser
165
Leu
ser
val
Cys
Lys
245
val
Asp
Phe
ASp
Phe
325
Lys
Lys
AsSp
LysS
ser
405
Thr

Ser

GlIn
Cys
Lys
Tyr
Leu
70

Leu
Tyr
val
Gly
Lys
150
Leu
Tyr
Glu
Asp
Thr
230
Asp
Asp
Asp
Asn
Trp
310
Pro
Ala
ASp
Ile
Asn
390
Lys
Cys

Leu

Ser
Lys
Gln
Asn
55

Thr
Thr
Tyr
ser
Ser
135
Gly
Ser
Thr
Thr
Lys
215
val
val
Ile
val
Ser
295
Leu
Ala
Pro
Lys
Thr
375
Thr
Leu
Ser

ser

200

Gly
Ala
Lys
40

Asp
Ser
Ser
ASp
Ser
120
Ala
Tyr
Ser
Leu

val

o ¥aTe)

ZUU
Lys

Pro

Leu

Asn
val

His
440

Pro
Ser
25
Pro
ASp
Asp
Glu
Ala
105
Ala
Ala
Phe
Gly
Ser
185
Thr
Ile
Glu
Thr
Lys
265
val
Phe
Gly
Ile
val
345
Ser
Glu
Pro
val
Leu

425
Ser

Glu
10

Gly
Gly
Thr
Lys
Gly
90

Pro
Lys
Glin
Pro
val
170
Ser
Cys
val
val
Ile
250
Asp
His
Arg
Lys
Glu
330
Tyr
Leu
Trp
Ite
Glin
410
His

Pro

Leu
Phe
GIn
Glu
sSer
75

ser
Phe
Thr
Thr
Glu
155
His
Ser
Asn
Pro
Ser
235
Thr
AsSp
Thr
Ser
Glu
315
Lys
Thr
Thr
Gln
Met
395
Lys
Glu

Gly

val
Thr
Gly
Tyr
60

Ser
Ala
Ala
Thr
Asn
140
Pro
Thr
val
val
Arg
220
ser
Leu
Pro
Ala
val
300
Phe
Thr
Ile
Cys
Trp
380
Asp
Ser
Gly

Lys
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205

Lys
Phe
Leu
45

Ash
ser
val
Tyr
Pro
125
Ser
val
Phe
Thr
Ala
205
Asp
val
Thr
Glu
Gln
285
Ser
Lys
Ile
Pro
Met
365
Asn
The

Asn

Leu

Pro
Thr
30

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

His
430

Gly
15

ASp
Trp
Lys
Ala
Tyr
Gly
Ser
val
val
Ala
175
Pro
Pro
Gly
Ile
Lys
255
Glin
Gln
Leu
Arg
Lys
335
Pro
Thr
Gin
Gly
Glu

415
Asn

Ala
Tyr
Ile
Phe
Tyr
80

Cys
Glin
val
Thr
Thr
160
val
Ser
Ala
Cys
Phe
240
val
pPhe
Pro
Pro
val
320
Thr
Lys
Asp
Pro
Ser

400
Ala




<210> 336
<211> 108
<212> PRT
<213> Mus m

336
GIn

<400>
Asp Ile

1
Asp

Arg val

val Ala Trp

35

Tyr Trp Ala
50

ser Gly Ser

65

Glu Phe

AsSp

Thr Phe Gly

<210> 337
<211> 324
<212> DNA
<213> Mus m

<400> 337
gatatccaga
attacctgca
ggcaaagcgc
cgctttageg
gaagatttty
ggcaccaaag

<210> 338
<211> 118
<212> PRT
<213> Mus m

<400> 338

Glu val GIn
1

ser val Lys

His

35

Ile

Tyr Met

Gly Arg
50
Gln Gly
65

Met

Arg
Glu Leu
ala Tyr Asp
val
115

Thr Leu

<210> 339
<211> 357
<212> DNA
<213> Mus m

<400> 339

usculus

Thr
5
Ile

Met

Thr
20
Tyr GIn

ser Thr

Gly Thr
Thr
85

Gly

Ala

Gly
1060

usculus

tgacccagag
aagcgagcca
cgaaactgct
gcagcggcag
cgacctatta
tggaaattaa

usculus

val
5
Ser

Leu

val
20
Trp val

Asp Pro

val Thr

ser
85
Gly

Arg

Ala
100

Thr val

usculus

GIn
Thr
GlIn
Arg
ASp
70

Tyr

Thr

Gin
Ccys
Arg
Glu
Met
70

Leu

Asp

Ser

Ser Leu
10

Ser

Ser Pro Ser

Ala Gin
25

Gly

Cys Lys

Pro Ala
40
Thr

Lys Lys

His Gly val pro
Ile
75

Tyr

Phe Thr Leu Thr

Tyr Cys Gln Gln

Glu Ile

105

Lys val Lys

cccgageage ctgagcgega
ggatgtgttt accgcggtgg
gatttattgg gcgagcacce
cggcaccgat tttaccctga
ttgccagcag tatagcaget
acgt

ser Gly Ala Glu val

Ser Phe
25

Pro

Lys Ala Gly

Ala GlIn
40

Gly

GIn Gly

Asn Asp Ile Ile

Thr Thr Asp Thr Ser

Ser Asp Asp Thr

90
Phe

Arg

Ala Thr

Pro Trp

105
Ser

gaagtgcagc tggtgcagag cggcgcggaa gtgaaaaaac
agctgcaaag cgagcggctt taacattaaa gattattata
ccgggccagg gcctggaatg gatcggecgc attgatccgg
gatccgaaat ttcagggccg cgtgaccatg accaccgata
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Ser Ala Ser
Phe
30

Leu

Asp val

Pro Lys
45
Ser Arg Phe
60
ser

Ser Leu

ser Ser Tyr

Arg

gcgtgggcga
cgtggtatca
gccataccgg
ccattagcag
atccgctgac

Lys Lys Pro

Asn Ile Lys
30
Leu Glu
45

Asp

Gly
Tyr Pro
60
Thr

Ser Thr

Ala val Tyr
Gly
110

Tyr Trp

cgggcgcgag
tgcattgggt
aaaacggcga
ccagcaccag

val
15
Thr

Gly
Ala
Leu Ile
Ser Gly
Pro

80
Leu

Gln

Pro
95

tcgcgtgace 60
gcagaaaccg 120
cgtgccgagt 180
cctgecagecg 240
ctttggegge 300
324

Gly Ala
15
Asp Tyr

Trp Ile

Lys Phe

Ala Tyr
80
Tyr Cys
95

Gin Gly

cgtgaaagtg 60

gcgccaggeg 120
tattatttat 180
caccgcgtat 240




atggaactgc
ggcgatccgg

<210> 340
<211> 1385
<212> DNA
<213>

<400> 340

atggactgga
gtgcagctgg
tgcaaggctt
ggtcaagggce
gagaagttca
gagctgagca
tactacgatg
tccaccaagg
acagcggecc
aactcaggcg
ctctacteec
acctgcaacg
tgttgtgtcy
ttccccccaa
gtggtggacg
gaggtgcata
gtcagcgtcc
gtctccaaca
ccccgagaac
gtcagcctga
agcaatgggc
tcettettec
ttctecatygct
ctgtectccgg

<210> 341
<211> 213
<212> PRT
<213>

<400> 341

gcagcctgeg
cgtggtttac

Mus musculus

cctggaggat
tgcagtctgg
ctggttttac
ttgagtggat
agggccgtgt
gcctgegetce
cceegtttge
gcccatcggt
tgggctgect
ctctgaccag
tcagcagcegt
tagatcacaa
agtgcccacc
aacccaagga
tgagccacga
atgccaagac
tcaccgttgt
aaggcctecce
cacaggtgta
cctgectggt
agccggagaa
tctacagcaa
ccgtgatgea
gtaaa

Mus musculus

cagcgatgat
ctattggggc

cctcttcttg
ggctgaggtg
cttcaccgac
gggctatatc
cacgattacc
tgaggacacg
ttactggggc
cttcccectyg
ggtcaaggac
cggcgtgcac
ggtgaccgtg
gcccagcaac
gtgcccagea
caccctcatg
agaccccgag
aaagccacgg
gcaccaggac

agcccccatce.

caccctgecec
caaaggcttc
caactacaag
gctcaccgty
tgaggctctg

accgeggtgt
cagggcacce

gtggcagcag
aagaagcctg
tatattatgc
aacccttata
gcggacaaat
gcecgtgtatt
caagggactc
gcgecctget
tacttccccg
accttecccag
ccectcocagea
accaaggtgy
ccacctgtag
atctcccgga
gtccagttca
gaggagcagt
tggctgaacy
gagaaaacca

‘ccatcccggg

taccccageg
accacacctc
gacaagagca
cacaaccact

atrtattgcge
tggtgaccgt

ccacaggagc
ggtceteagt
actgggtacg
atgatgacac
ccacgagcac
actgtgcgeg
tggtcaccgt
ccaggagcac
aaccggtgac
ctgtcctaca
acttcggcac
acaagacagt
caggaccgtc
cccctgaggt
actggtacgt
tcaacagcac
gcaaggagta
tctccaaaac
aggagatgac
acatcgccgt
ccatgctgga
ggtggcagca
acacgcagaa

gtatgatgcg
ctcgagce

ccactccgag
gaaggtctcc
tcaggcecct
cgaatacaac
agcctacatg
ttcgatttat
ctctagtgece
ctccgagagce
ggtgtcgtgg
gtcctcagga
ccagacctac
tgagcgcaaa
agtcttccte
cacgtgcgtg
ggacggcgtg
gttccgtgtg
caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
cteccgacggce

ggggaacgtc
gagcctctcc

Asp
1
Asp
Leu
Tyr
ser
65
Glu
Phe
ser
Ala
val
145
Ser
Thr
Cys

Asn

Ile
Arg
ASnh
Ser
50

Gly
Asp
Gly
val
Ser
130
Gin
val
Leuy
Glu

Arg
210

Gin
val
Trp
35

Thr
Ser
Phe
GlIn
Phe
115
val
Trp
Thr
Thr
val

195
Gly

Met
Thr
20

Tyr
Ser
Gly
Ala
Gly
100
Ile
val
Lys
Glu
Leu
180
Thr

Glu

Thr
5
Ile
Gln
Arg
Thr
Thr
85
Thr
Phe
Cys
val
Gln
165
ser
His

Cys

Gln
Thr
Gln
Leu
ASp
70

Tyr
Lys
Pro
Leu
Asp
150
Asp
Lys
Glin

Ser
Cys
Lys
Asn
55

Phe
Tyr
val
Pro
Leu
135
Asn
Ser
Ala

Gly

Pro
Arg
Pro
40

Ser
Thr
Cys
Glu
Ser
120
ASh
Ala
Lys
Asp

Leu
200

ser
Ala
25

Gly
Gly
Leu
GIn
Ile
105
ASD
AsSn
Ley
Asp
Tyr

185
ser

Ser
10

ser
Lys
vé1
Thr
GIn
90

Lys
Glu
Phe
Gln
Ser
170
Glu

ser

Leu
Gin
Ala
Pro
Ile
75

ASp
Arg
Gln
Tyr
Ser
155
Thr
Lys

Pro

ser
Asp
Pro
Ser
60

Ser
Ile
Thr
Leu
Pro
140
Gly
Tyr
His

val
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Ala
Ile
Lys
45

Arg
ser
Lys
val
Lys
125
Arg
Asn
Ser
Lys

The
205

ser
ser
30

Leu
Phe

Leu

Ala
110
ser
Glu
Ser
Leu
va'l

190
Lys

val
15

ser
Ley
Ser
Gln
Pro
Ala
Gly
Ala
Gin
Ser
175
Tyr

Ser

Gly
Tyr
Ile
Gly
Pro
80

Thr
Pro
Thr
Lys
Glu
160
Ser
Ala

Phe

300
357

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1385




<210> 342

<211> 639
<212> DNA
<213> Mus musculus
<400> 342
gacatccaga tgacccagtc tccatcctcc ctgtctgeat
atcacttgcc gcgcaagtca ggatattage agctatttaa
gggaaagccc ctaagctcct gatctattct acttcccgtt
cgcttcagtyg gcagtggetc tgggacagat ttcactctca
gaagattttg caacttacta ctgtcaacag gatattaaac
accaaggtgg agatcaaacg tacggtggct gcaccatctg
gatgagcagt tgaaatctgg aactgcctct gttgtgtgec
agagaggcca aagtacagtg gaaggtggat aacgccctcc
agtgtcacag agcaggacag caaggacagc acctacagcc
agcaaagcag actacgagaa acacaaagtc tacgcctgceg
agctcgceccg tcacaaagag cttcaacagg ggagagtgt
<210> 343
<211> 235
<212> PRT
<213> Mus musculus
<400> 343
Mit Asp Met Arg V?1 pro Ala G1n Leu Leu Gly
‘ 10
Leu Arg Gly é]a Arg Cys Asp Ile ng Met Thr
0 5
Leu Ser Aga ser val Gly Asp Agg val Thr Ile
3 4
Gln Agp Ile Ser Ser Tyr Lgu Asn Trp Tyr Gln
5 5
Ala Pro Lys Leu Leu Ile Tyr Ser Thr Ser Arg
65 70 75
Pro Ser Arg Phe Ser Gly Ser Gly Ser ggy Thr
85
TIle Ser Ser Leu GIn Pro Glu Asp Phe Ala Thr
100 105
Asp Ile Lys His pro Thr phe Gly Gln Gly Thr
115 120
Arg Thr val Ala Ala Pro Ser val phe ITe Phe
130 - 135
G1n Leu Lys Ser Gly Thr Ala ser val val Cys
145 150 155
Tyr Pro Arg Glu Ala Lys val Gln Trp Lys val
165 170
ser Gly Asn Ser GlIn Glu Ser val Thr Glu Gln
180 185
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser
195 200
Lys His Lys val Tyr Ala Cys Glu val Thr His
210 215
pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235
<210> 344
<211> 705
<212> DNA
<213> Mus musculus
<400> 344
atggacatga gggtgcccge tcagctcctg gggcetectge
agatgtgaca tccagatgac ccagtctcca tcctccctgt
gtcaccatca cttgccgcgc aagtcaggat attagcagcet
aaaccaggga aagcccctaa gctcctgatc tattctactt
ccatcacgct tcagtggcag tggctctggg acagatttca
caacctgaag attttgcaac ttactactgt caacaggata

ctgtaggtga
attggtatca
tgaatagtgg
ccatcagcag
accctacgtt
tcttcatett
tgctgaataa
aatcgggtaa
tcagcagcac
aagtcaccca

Leu Leu Leu
Pro
30

Arg

Gln Ser

Thr Cys
45
Lys

Gln Pro

60
Leu

Asn Ser

Asp Phe Thr
Cys
110
Gglu

Tyr Tyr
val
125
Pro

Lys

Pro Ser

140

Leu Leu Asn

Asp Asn Ala

Asp Ser Lys
190
Ala Asp
205

Gly

Lys
Gln Leu
220

tgctgtggcet
ctgcatctgt
atttaaattg
ccecgtttgaa
ctctecaccat
ttaaacaccc
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ccgtgtcacc
gcagaaacca
ggtcccatca
tctgeaacct
cggtcaaggc
cccgecatct
cttctatccc
ctcccaggag
cctgacgctg
tcagggectyg

Leu
175
ASp
Tyr

Ser

gagaggtgcc
aggtgaccgt

Trp
Ser
ser
Lys
val
80

Thr
Gln
Lys
Glu
Phe
160
GIn
Ser
Glu

Ser

gtatcagcag
tagtggggtc
cagcagtctg
tacgttcggt

60

120
180
240
300
360
420
480
540
600
639

60

120
180
240
300
360



caaggcacca
ccatctgatyg
tatcccagag
caggagagtg
acgctgagca
ggcctgaget

<210>
<211>
<212>

345
446
PRT

aggtggagat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta
cgcecgteac

<213> Mus musculus

<400>
Glu val Gln Leu v§1

1
ser

Ile
Gly
Lys
65

Met
Ala
Gly
Phe
Leu
145
Trp
Leu
ser
Pro
Glu
225
Leu
Glu
GIn
LYsS
Leu
305
Lys
Lys
Ser
Lys
Gln
385
Gly
Gin

Asn

val
Met
Tyr
50

Gly
Glu
Arg
Thr
Pro
130
Gly
Asn
GIn
ser
ser
210
Cys
Phe
val
Phe
Pro
290
Thr
val
Thr
Arg
Gly
370
Pro
ser
Gin

His

345

LysS
His
35

Ile
Arg
Leu
ser
Leu
115
Leu
Cys
ser
ser
Asn
195
AsSn
Pro
Pro
Thr
Asn
275
Arg
val
ser
Lys
Glu
355
Phe
Glu
phe
Gly

Tyr
435

val
20

Trp
Asn
val
ser
Ile
100
val
Ala
Leu
Gly
Ser
180
Phe
Thr
Pro
Pro
Cys
260
Trp
Glu
val
ASh
Gly
340
Glu
Tyr
AsSh
Phe
Asn

420
Thr

ser
val
Pro
Thr
Ser
85

Tyr
Thr
Pro
val
Ala
165
Gly
Gly
LyS
Cys
Lys
245
val
Tyr
Glu
His
Lys
325
Glin
Met
Pro
Asn
Leu
405
va'l

Gln

Glin

Cys

Arg
Tyr
Ile
70

Leu
Tyr
val
Cys
Lys
150
lLeu
Leu
Thr
val
Pro
230
Pro
val
val
Glin
GIn
310
Gly
Pro
Thr
ser
Tyr
390
Ty
Phe

Lys

Ser
Lys
Gln
Ash
55

Thr
Arg
Tyr
Ser
ser
135
AsSp
Thr
Tyr
GIn
Asp
215
Ala
Lys
val
Asp
Phe
295
Asp
Leu
Arg
Lys
AsSp
375
Lys
Ser

Ser

Ser

caaacgtacg
atctggaact
acagtggaag
ggacagcaag
cgagaaacac
aaagagcttc

Gly
Ala
Ala
40

Asp
Ala
Ser
Asp
Ser
120
Arg
Tyr
Ser
Ser
Thr
200
Lys
Pro
Asp
Asp
Gly
280
Asn
Trp
Pro
Glu
Asn
360
Ile
Thr
Lys
Cys

Leu
440

gtggctgcac catctgtctt
gcectetgttyg tgtgectgct
gtggataacg ccctccaatc
gacagcacct
aaagtctacg

aacaggggag

Ala
Ser
25

Pro
Asp
Asp
Glu
Ala
105
Ala

ser

Pro
Thr
val

265
val

Ser
Leu
Ala
Pro
345
Gln
Ala
Thr
Leu
Ser

425
ser

Glu
10

Gly
Gly
Thr
Lys
Asp
90

Pro
Ser
Thr
Pro
val
170
ser

Thr

~ val

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

Leu

val
Phe
Gln
Glu
ser
75

Thr
Phe
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Ala
235
Met
His
val
Phe
Gly
315
Ile
val
Ser
Glu
Pro
395
val
Met

Ser

acagcctcag
cctgcgaagt
agtgt

Lys
Thr
Gly
Tyr
Thr
Ala
Ala
Lys
Glu
140
Pro
Thr
val
Ash
Arg
220
Gly
Ile
Glu
His
Arg
300
Lys
Glu
Tyr
Leu
Trp
380
Met
Asp
His

Pro
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Lys
Phe
Leu
45

Asn
Ser
val
Tyr
Gly
125
Ser
val
rPhe
val
val
205
Lys
Pro
Ser
Asp
Asn
285
va'l
Glu
Lys
Thr
Thr
365
Glu
Leu

Lys

Glu

Gly
445

Pro
Thr
30

Glu
Glu
Thr
Tyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asp
Cys
Ser
Arg
Pro
270
Ala

val

catettcccyg 420
gaataacttc 480
gggtaactec 540
cagcaccctg 600
cacccatceag 660

705

Gly Ser
15 ‘
Asp Tyr

Trp Met
Lys Phe

Ala Tyr
86

Tyr Cys

95

Gly Gln

Ser val
Ala Ata

val Ser
160

Ala val

175

val Pro

His Lys
Cys val

val Phe
240

Thr Pro

255

Glu val

Lys Thr
Ser val

Lys Cys
320

Ile ser

335

Pro Pro

Lew Vel
Asn Gly

ser Asp
400

Arg Trp

415

Leu His



<210> 346
<211> 1338
<212> DNA

<213> Mus musculus

<400» 346

gaggtgcagce
tcctgcaagy
cctggtcaag
aacgagaagt
atggagctga
tattactacg
gcetecacca
agcacagecgg
tggaactcag
ggactctact
tacacctgca
aaatgttgty
ctecttecccce
gtggtggtay
gtggaggtgc
gtggtcageg
aaggtctcca
cagccccgag
caggtcagcc
gagagcaatg
ggctccttct
gtcttcteat
tcectgtcte

<210> 347
<211> 465
<212> PRT
<213>

<400> 347
Met Asp Trp
1

Ala His ser

ser
35
Tyr

Pro Gly

Thr Asp
50
Glu Trp Met
65

Glu Phe

Lys

Thr Ala Tyr
Cys
115
Gln

Tyr Tyr
Gly
130
ser

Trp
Pro val
145

Thr Ala

Ala

Thr val ser
val
195

Pro

Pro Ala

val
210
His

Thr

Asp
225
Cys

Lys

Cys val

tggtgcagtc
cttctggttt
ggcttgagtg
tcaagggccg
gcagcctgeg
atgcccegtt
agggcccatc
ccctggactg
gcgctctgac
ccctcageag
acgtagatca
tcgagtgecc
caaaacccaa
acgtgagcca
ataatgccaa
tectcaccgt
acaaaggcct
aaccacaggt
tgacctgect
ggcagccgga
tcctctacag
gctcegtgat
cgggtaaa

Mus musculus

Thr Trp
5
Glu val
20
ser val

Ile Met

Gly Tyr
Gly
85

Glu

Lys

Met
100
Ala Arg

Gly Thr

Phe Pro

Arg

tggggctgag
taccttecacc
gatgggctat
tgtcacgatt
ctctgaggac
tgcttactgg
ggtcttecccce
cctggtcaag
cagcggcgtg
cgtggtgacc
caagcccage
accgtgccca
ggacaccctc
cgaagaccce
gacaaagcca
tgtgcaccag
cccageececc
gtacaccctg
ggtcaaaggc
gaacaactac
caagctcacc
gcatgaggct

Ile Leu

Phe

gtgaagaagc
gactatatta
atcaaccctt
accgcggaca
acggccgtgt
ggccaaggga
ctggcgecect
gactacttcc
cacaccttcc
gtgccctcecea
aacaccaagg
gcaccacctg
atgatctccc
gaggtccagt
cgggaggagc
gactggctoga
atcgagaaaa
ccecccatccec
ttctacccca
aagaccacac
gtggacaaga
ctgcacaacc

Leu val
10

Gin
Lys
His
Ile
70

Arg
Leu
Ser

Leu

Leu

Leu
val
Trp
55

Asn
val
Ser
Ile
val

135
Ala

150

Gly
165
Asn

Leu

Trp
180
Leu Gln

Ser Sser

Pro Ser

Cys
Ser
Ser
AsSn

Asn

Leu
Gly
Ser
Phe

215
Thr

230

Glu Cys

Pro

Pro

val
ser
val
Pro
Thr
Ser
Tyr
120
Thr
Pro
val
Ala
Gly
200
Gly
Lys

Cys

GIn
25

Cys
Arg
Tyr
ITe
Leu
105
Tyr
val
cys
Lys
Leu
185
Leu
Thr
val

Pro

Ser Gly

Lys Ala

Gln. Ala

Ash Asp
75
Thr Ala
30
Arg Ser

Tyr Asp

Ser Ser

Ser Arg
155
Asp Tyr
170
Thr Ser

Tyr Ser

Gin Thr

Lys
235
Pro

ASp

Ala

ctgggtcctce
tgcactgoot
ataatgatga
aatccacgag
attactgtgce
ctctggtcac
gctccaggag
ccgaaccggt
cagctgtcct
gcaacttcgg
tggacaagac
tggcaggacc
ggacccctga
tcaactggta
agttcaacag
acggcaagga
ccatctccaa
gggaggagat
gcgacatcgc
ctcccatget
gcaggtggca
actacacgca

Ala Ala

vai
30

Ala Glu

Ser Gly

Pro
60
Asp

Gly
Thr

ASp Lys

Glu Asp

Ala Pro
125
Ala ser
140
Ser Thr

Phe Pro

Gly val
Ser
205
Thr

Leu

Tyr
220
Thr val

Pro val
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Ala

ggtgaaggtc
gcgtcaggcec
caccgaatac
cacagcctac
gcgttcgatt
cgtcegtagt
cacctccgag
gacggtgtcg
acagtcctca
cacccagace
agttgagcgce
gtcagtctte
ggtcacgtgce
cgtggacggce
cacgttccygt
gtacaagtgc
aaccaaaggg
gaccaagaac
cgtggagtgg
ggactccgac

gcaggggaac
gaagagcctc

Thr
15

Gly

Phe
GIn
Glu
Ser
Thr
110
Phe
Thr
Ser
Glu
His
190
Ser
Cys
Glu

Ala

Lys
Thr
Gly
Tyr
Thr
95

Ala
Ala
Lys
Glu
Pro
175
Thr
val
Asn

Arg
Gly

Lys
phe
Leu
Asn
80

Ser
val
Tyr
Gly
ser
160
val
Phe
val
val
LysS

240
Pro

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1338



Ser
Arg
Pro
Ala
305
val
Tyr
Thr
Leu
Cys
385
ser
ASp
Ser

Ala

val
Thr
Glu
290
Lys
Ser
Lys
11e
Pro
370
Leu
Asn
Ser
Arg

Leu

Phe
Pro
275
val
Thr
val
Cys
Ser
355
Pro
val
Gly
Asp
Trp

435
His

Leu
260
Glu
Gln
Lys
Leu
Lys
340
Lys
Ser
Lys
GIn
Gly
420
Gln

Asn

245
Phe

val
Phe
Pro
Thr
325
val
Thr
Arg
Gly
Pro
405
Ser
Gln

His

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

Pro
Cys
Trp
295
Glu
val
Asn

Gly

Glu

375
Tyr

Asn
Phe
Asnh

Thr

Lys
val
280
Tyr
Glu
His
Lys
Gln
360
Met
Pro
Ash
Leu
val

440
Gln

Pro
265
val
val
Gln

Ggln

Gly

345
Pro

Thr

Ser

bTyr

Tyr
425
Phe

Lys

250
Lys

val
Asp
Phe
Asp
330
Leu
Arg
Lys
ASp
Lys
410
ser
ser

Ser

Asp
AsSp
Gly
Asn
315
Trp
Pro
Glu

Asn

Ile

395

Thr
Lys
Cys

Leu

Thr
val
val
300
Ser
Leu
Ala
Pro
GlIn
380
Ala
Thr
Leu
Ser

Ser

Leu
Ser
285
Glu
Thr
Asn
Pro
G1n
365
val
vai
Pro
Thr
val

445
Leu

Met
270
His
val
Phe
Gly
Ile
350
val

Ser

Glu

Pro
val
430
Met

Ser

255
Ile

Glu
His
Arg
Lys
335
Glu
Tyr
Leu
Trp
Met
415
Asp
His

Pro

ser
Asp

Asn

val

320
Glu

Lys

Thr

Thr
Glu

400
Leu

Lys
Glu

Gly

450
Lys
465

<210> 348
<211> 1395
<212> DNA
<213>

<400> 348
atggactgga
gtgcagctgg
tgcaaggctt
ggtcaagggc
gagaagttca
gagctgagca
tactacgatg
tccaccaagy
acagcggccc
aactcaggcg
ctctactccce
acctgcaacg
tgttgtgtcg
ttccccccaa
gtggtggacg
gaggtgcata
gtcagcgtcce
gtctccaaca
cceccgagaac
gtcagcctga
agcaatgggc
tcettettec
ttctcatgct
ctgtctccgg

<210> 349
<211> 417
<212> DNA
<213> Mus m

<400> 349
atggaatgga

Mus musculus

cctggaggat
tgcagtctgg
ctggrtttac
ttgagtggat
agggccgtgt
gecetgegetce
cceegtttge
gcecateggt
tgggctgect
ctctgaccag
tcagcagcgt
tagatcacaa
agtgcccacc
aacccaagga
tgagccacga
atgccaagac
tcaccgttgt
aaggcctccc
cacaggtgta
cectgectggt
agccggagaa
tctacagcaa
ccgtgatgca
gtaaa

usculus

tctggatatt

455

cctcttettg
ggctgaggtg
cttcaccgac
gggctatatc
cacgattacc
tgaggacacg
ttactggggc
ctteecectg
ggtcaaggac
cggcgtgcac
ggtgaccgtg
gcccagcaac
gtgcccagca
caccctcatg
agaccccgag
aaagccacgg
gcaccaggac
agccccecatc
caccctgecce
caaaggcttc
caactacaag
gctcaccgtg
tgaggctctg

tctettectc

gtggcagcag
aagaagcctg
tatattatgc
aacccttata
gcggacaaat
gcecgtgtatt
caagggactc
gcgcectget
tacttcceceg
accttcccag
ccetccagea
accaaggtgag
ccacctgtygg
atctceccgga
gtccagttca
gaggagcagt
tggctgaacg
gagaaaacca
ccatcecoggy
taccccagceg
accacacctc
gacaagagca
cacaaccact

ctgtcaggaa

460

ccacaggagc
ggtcctcggt
actgggtgcg
atgatgacac
ccacgageac
actgtgcgeg
tggtcaccgt
ccaggagcac
aaccggtgac
ctgtcctaca
acttcggcac
acaagacagt
caggaccgtc
cccctgaggt
actggtacgt
tcaacagcac
gcaaggagta
tcteccaaaac
aggagatgac
acatcgccgt
ccatgctgga
ggtggcagcea
acacgcagaa

ctgcaggtgt

page 130

ccactccgag
gaaggtctcc
tcaggccect
cgaatacaac
agcctacatg
ttcgatttat
ctctagtgec
ctccgagage
ggtgtcgtgg
gtcctcagga
ccagacctac
tgagcgcaaa
agtcttectc
cacgtgcgtg
ggacggcgtg
gttccgtgtg
caagtgcaag
caaagggcag
caagaaccag
ggagtgggag
ctccgacggce

ggggaacgtc
gagcctctece

ccactctgag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1395




gtgcagctgg
tgcaaggctt
ggtcaagggc
gagaagttca
gagctgagea
tactacgatg

<210> 350
<211> 218
<212> PRT

tgcagtctgg
ctggttttac
ttgagtggat
agggccgtgt
gcetgegetce
cceegtttge

<213> Mus musculus

<400> 350

Asp ITe val
1

Gin Arg Ala

Thr Ser

35
Leu

Gly

Leu
50
Phe

Lys
Arg ser
65

Pro

val Glu

Glu Asp Pro
Ala
115

ser

Ala Asp

Thr
130
Lys

Leu

Pro
145
Asn

Asp

Gly val

Tyr ser Met
Ser
195
Lys

His Asn

val
210

Ile

<210> 351

o <211> 15
<212> PRT

<213> Mus m

<400> 351
Lys Ala Ser
1

<210> 352
211> 7
<212> PRT
<213> Mus m

<400> 352
Ala Ala Ser
1

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

353
9

PRT
Mus m

<400> 353

teu Thr G1
5

Thr Ile Al
20
Tyr

Met As

ITe Tyr Al

Gl
70
As
Ph

Th

Gly Thr
Glu
85
Thr

GTu

Phe
100
Ala Pro

Gly Gly Al

Ile Asn

15
Asn
165
ser

Leu

Ser Th

100

LOU

Tyr Thr

Ser Phe As

usculus

Gln ser
5

usculus

Asn Leu Gl
5

usculus

val

Ser

Cys

val

ggctgaggtg
cttcaccgac
gggctatatc
cacgattacc
tgaggacacg
ttactggggc

n Ser Pro

a Cys Lys
Tyr
40

Ser

n Trp

Ala
55
ser

a

y Gly

p Ile Thr

e Gly Gly
Ser
120
val

r val

Ser
135
Lys

a

Trp
0
Trp Thr

r Leu Thr

Ala
200
Asn

Glu

n Arg
215

Asp Tyr

u Ser

Ala
Ala
25

Gln
Ash
Thr
Thr
Gly
105
Ile
val
Lys
Asp
Leu
185
Thr

Glu

ASp

aagaagcctg
tatattatgc
aacccttata
gcggacaaat
gccgtgtatt
caagggactc

Ser Leu
10
Ser Gln

GlIn Lys

Leu Glu

phe
75
Tyr

ASp

Tyr
30
Thr Lys

Phe Pro

Cys phe

Ile Asp
155
Gln Asp
170
Thr Lys

His Lys

Cys

Gly Thr
10

ser

ggtcctcygt
actgggtgcg
atgatgacac
ccacgagcac
actgtgcgcg
tggtcacagt

Ala val

ser val
30
Gly
45
Glu

Pro

Thr Leu

Cys Gln

Leu Glu

Ser
125
Asn

Pro

Leu
140
Gly Ser

Ser Lys

A%p Glu Ty

190
BRAs

Thr

ser
205

Thr

Ser

Page 131

ser
Asp
Gln
Ile
Asn
Gin
Ile
110
Ser
Asn

Glu

Asp

gaaggtctcc
tcaggccect
cgaatacaac
agcctacatg
ttcgatttat
ctcgage

Leu Gly
15
Tyr Asp

Pro Pro

Pro
His
80

Asn

Ile

ser
95
Lys Arg

Glu GlIn

Phe Tyr
Gln
160
Thr

Arg

Ser
175
Glu Arg

Ser Pro

Tyr Met Asn

15

120
180
240
300
360
417



G1n G61n Ser aAsn Glu Asp Pro Phe Thr
5

1
<210> 354
<211> 657
<212> DNA
<213> Mus musculus
<400> 354
gacattgtgt tgacccagtc tccagcttct ttggctgtgt ctctagggca gagggecacc 60
atcgcctgca aggccageca aagtgttgat tatgatggta ctagttatat gaattggtac 120
caacagaaac caggacagcc acCcaaactc ctcatctatg ctgcatccaa tctagaatct 180
gagatcccag ccaggtttag tggcactggg tctgggacag acttcaccct caacatccat 240
cctgtggagg aggaggatat cacaacctat tactgtcagc aaagtaatga ggatccgttc 300
acgttcggag gggggaccaa gttggaaata aaacgggctg atgctgcacc aactgtatcc 360
atcttcccac catccagtga gcagttaaca tctggaggtg cctcagtcgt gtgcttcttg 420
aacaacttct accccaaaga catcaatgtc aagtggaaga ttgatggcag tgaacgacaa 480
aatggcgtcc tgaacagttg gactgatcag gacagcaaag acagcaccta cagcatgagc 540
agcaccctca cgttgaccaa ggacgagtat gaacgacata acagctatac ctgtgaggcc 600
aCtcacaaga catcaacttc acccattgtc aagagcttca acaggaatga gtgttag 657
<210> 355
<211> 238
<212> PRT
<213> Mus musculus
<400> 355
Met Glu Thr Asp T?r Ile Leu Leu Trp XST LeuLeu Leu Trp val Pro
1 15
Gly ser Thr g1y Asp Ile val Leu ggr GIn Ser Pro Ala Ser Leu Ala
0 - 30
val ser geu Gly GIn Arg Ala Zgr Ile Ala Cys Lys 21a Ser Glin Ser
5 5
val Asp Tyr Asp Gly Thr ggr Tyr Met Asn Trp T%r Gln GIn Lys Pro
50 6
Gly GIn Pro Pro Lys Leu Leu Ile Tyr Ala Ala Ser Asn Leu Glu Ser
65 70 75 80
Glu 1le pPro Ala ggg phe Ser Gly Thr g%y ser Gly Thr Asp Phe Thr
95
Leu Asn Ile His Pro val Glu Glu Glu Asp Ile Thr Thr Tyr Tyr Cys
100 105 110
Gln ¢1n Ser Asn Glu Asp Pro Phe Thr phe Gly Gly Gly Thr Lys Leu
115 120 : 125
Glu Ile Lys Arg Ala Asp Ala Ala Pro Thr val Ser ITe Phe Pro Pro
130 135 140
ser Ser Glu GIn Leu Thr Ser Gly Gly Ala Ser val val Cys Phe Leu
145 150 155 160
Asn Asn Phe Tyr Pro Lys Asp Ile Asn val Lys Trp Lys Ile Asp Gly
165 170 175
ser Glu Arg Gln Asn Gly val Leu Asn Ser Trp Thr Asp GIn Asp ser
180 185 190
Lys Asp Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp
195 200 205
Glu Tyr Glu Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr
210 215 220
ser Thr Ser Pro Ile val Lys Ser Phe Asn Arg Asn Glu Cys
225 230 235
<210> 356
<211> 717
<212> DNA
<213> Mus musculus

<400> 356
atggagacag acacaatcct gctatgggtg ctgctgetct gggttccagg ctccactggt 60

gacattgtgt tgacccagtc tccagcttct ttggctgtgt ctctagggca gagggccacc 120
atcgcctgca aggccagcca aagtgttgat tatgatggta ctagttatat gaattggtac 180

Page 132



caacagaaaC caggacagcc acccaaactc ctcatctatg ctgcatccaa tctagaatct 240
gagatcccag ccaggtttag tggcactggg tctgggacag acttcaccct caacatccat 300
cctgtggagg aggaggatat cacaacctat tactgtcagc aaagtaatga ggatccgttc 360
acgttcggag gggggaccaa gttggaaata aaacgggctg atgctgcacc aactgtatcc 420
atcttcccac catccagtga gcagttaaca tctggaggtg cctcagtcgt gtgettecttg 480
aacaacttct accccaaaga catcaatgtc aagtggaaga ttgatggcag tgaacgacaa 540
aatggcgtcc tgaacagttg gactgatcag gacagcaaag acagcaccta cagcatgagc 600
agcaccctca cgttgaccaa ggacgagtat gaacgacata acagctatac ctgtgaggcec 660
actcacaaga catcaacttc acccattgtc aagagcttca acaggaatga gtgttag 717

<210> 357
<211> 442
<212> PRT
<213> Mus musculus

<400> 357
¢ln val Gln Leu GIn Gin. Pro Gly Thr Glu Leu val Arg Pro Gly Thr

1 5 10 15
ser val Lys Eeu Ser Cys Lys Ala %gr Gly Tyr Ile Phe Thr Thr Tyr
0 30
Trp Met égn Trp val Lys Gln Agg pro Gly GIn Gly teu Glu Trp Ile
4 45
Gly ?St'I1e His Pro Ser ?;a Ser Glu ITe Arg Lgu Asp GIn Lys Phe
6
Lys Asp Lys Ala Thr Leu Thr Leu Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met His Leu Ser G;y pro Thr Ser val Asp Ser Ala val Tyr Tyr Cys
8 90 95
Ala Arg Ser Gly Glu Trp Gly Ser Met Asp Tyr Trp Gly Gln Gly Thr
100 105 110
ser val Thr val ser ser Ala Lys Thr Thr Pro Pro Ser val Tyr Pro
115 120 125
Leu Ala Pro Gly Ser AlaAla GIn Thr Asn Ser Met val Thr Leu Gly
130 135 140
cys Leu val Lys Gly Tyr Phe Pro Glu Pro val Thr val Thr Trp Asn
145 150 155 160
ser Gly Ser Leu Ser Ser Gly val His Thr Phe Pro Ala val Leu Gln
165 170 175
Ser Asp Leu Tyr Thr Leu Ser Ser Ser val Thr val Pro Ser ser Thr
180 185 190
Trp Pro Ser Glu Thr val Thr Cys Asn val Ala His Pro Ala ser Ser
195 200 205 :
Thr Lys val Asp Lys Lys Ile val Pro Arg Asp Cys Gly Cys Lys Pro
210 215 220
Cys Ile Cys Thr val pro Glu val Ser Ser val Phe Ile Phe Pro Pro
225 230 235 240
Lys Pro Lys Asp val teu Thr ITe Thr Leu Thr Pro Lys val Thr Cys
245 250 255
val val val Asp Ile Ser Lys Asp Asp Pro Glu val Gin Phe ser Trp
260 265 270
phe val Asp Asp val Glu val His Thr Ala GIn Thr Gin Pro Arg Glu
275 280 285
Glu 61n Phe Asn Ser Thr Phe Arg Ser val Ser Glu Leu Pro ITe Met
290 295 300
His GIn Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys Arg val Asn Ser
305 310 315 320
Ala Ala Phe Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly
325 330 335
Arg Pro Lys Ala Pro GIn val Tyr Thr Ile Pro Pro Pro Lys Glu Gln
340 345 350
Lys Asp Lys val Ser Leu Thr Cys Met Ile Thr Asp Phe Phe
355 360 365
pro Glu Asp Ile Thr val Glu Trp GIn Trp Asn Gly GIn Pro Ala Glu
370 375 380
Asn Tyr Lys Asn Thr GIn Pro Ile Met Asp Thr Asp Gly Ser Tyr Phe
385 ; 390 395 400
I7e Tyr Ser Lys Leu Asn val Gln Lys Ser Asn Trp Glu Ala Gly Asn
405 410 415
Thr Phe Thr Cys Ser val Leu His Glu Gly Leu His Asn His His Thr

Page 133
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435

<210> 358
<211> 5

<212> PRT
<213>

<400> 358

420

Mus musculus

Thr Tyr Trp Met Asn
1 5

<210> 359
<211> 17

"<212> PRT
<213>

<400> 359

1
Asp

<210> 360
<211> 9
<212> PRT

Mus musculus

<213> Mus musculus

<400> 360

425
Glu Lys Ser Leu Ser His Ser Pro Gly Lys

440

Met Ile His Pro Ser Ala Ser Glu Ile A
5 1

ser Gly Glu Trp Gly Ser Met Asp Tyr
1 5 ,

<210> 361
<211> 1329
<212> DNA
<213>

<400> 361
caggtccaac
tcectgtaagg
cctggacaag
gatcagaaat
atgcacctca
gaatgggggt
acgacacccc
gtgaccctgg
tctggatece
actctgagca
aacgttgcec
ggttgtaagc
aagcccaagg
atcagcaagg
acagctcaga
cttcccatca
gcagctttec
ccacaggtgt
acctgcatga
cagccagegg
atctacagca
tctgtgttac
ggtaaatga

<210> 362
<211> 461

Mus musculus

tacagcagcc
cttctggcta
gcettgagtg
tcaaggacaa
gcggcccgac
ctatggacta
catctgtcta
gatgcctggt
tgtccagegg
gctcagtgac
acccggecag
cttgcatatg
atgtgctcac
atgatcccga
cgcaaccccy
tgcaccagga
ctgcecccat
acaccattcc
taacagactt
agaactacaa
agctcaatgt
atgagggcct

tgggactgag
catcttcacc
gattggcatg
ggccacattg
atctgtggat
ctggggtcaa
tccactggcc
caagggctat
tgtgcacacc
tgtcecctec
cagcaccaag
tacagtccca
cattactctg
ggtccagttc
ggaggagcag
ctggctcaat
cgagaaaacc
acctcccaag
cttccctgaa
gaacactcag
gcagaagagc
gcacaaccac

ctggtgagge
acctactgga
attcatcctt
actcttgaca
tctgeggtet
ggaacctcag
cctggatctg
ttcectgage
ttcceagetg
agcacctgge
gtggacaaga
gaagtatcat
actcctaagg
agctggtttg
ttcaacagca
ggcaaggagt
atctccaaaa
gagcagatgg
gacattactg
cccatcatgg
aactgggagg
catactgaga

430

ctggaacttc
tgaactgggt
ccgcaagtga
aatcctccag
attactgtgc
tcaccgtctc
ctgcccaaac
cagtgacagt
tcctgeagtce
ccagcgagac
aaattgtgcc
ctgtcttcat
tcacgtgtgt
tagatgatgt
ctttccgetce
tcaaatgcag
ccaaaggcag
ccaaggataa
tggagtggca
acacagatdgg
caggaaatac
agagcctctc

Page 134

rg Leu Asp Gln Lys Phe Lys
0 15

agtgaagttg
gaaacagagg
aattaggttg
cacagcctat
aagatcaggyg
ctcagccaaa
taactccatg
gacctggaac
tgacctctac
cgtcacctgc
cagggattgt
cttecceccca
tgtggtagac
ggaggtgcac
agtcagtgaa
ggtcaacagt
accgaaggcet
agtcagtctg
gtggaatggg
ctcttacttce
tttcacctge
ccactctect

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1329



<212> PRT
<213> Mus_muscu]us

<400> 362

Met Gly
1
val His

Pro Gly

Thr Thr
» 50
Glu Trp

65
Gln Lys

Thr Ala
Tyr Tyr

GIn Gly
130

val Tyr

145

Thr Leu

Thr Trp
val Leu

Ser Ser
210

Ala ser

225

Cys Lys

Pro Arg
305
Pro Ile

val Asn
Thr Lys
Lys Glu
370
Asp Phe
385
Pro Ala
ser Tyr
Ala Gly

His His
450

Trp
Ser
Thr
35

Tyr
Ile
Phe
Tyr
cys
115
Thr
Pro
Gly
Asn
GlIn
195
Thr
Ser

Pro

Cys

275

Trp
Glu
Met
ser
Gly
355
Gln
Phe
Glu
Phe
Asnh

435
Thr

<210> 363
<211> 1386
<212> DNA
<213> Mus musculus

Ser
Gin
20

Ser
Trp
Gly
Lys
Met
100
Ala
Ser
Leu
Cys

ser
180

Ser

Trp
Thr
Cys
LysS
260
ya1
Phe
Glu
His
Ala
340
Arg
Met
Pro
Asn
Ile
420
Thr

Glu

ser
5
val
val
Met
Met
Asp
85
His
Arg
val
Ala
Leu
165
Gly
Asp
Pro
Lys

Ile
245

ey

IR
val

va'l

Gln
Gln
325
Ala
Pro
Ala
Glu
Tyr
405
Tyr
Phe

Lys

1le
GIn
Lys
Asn
Ile
70

Lys
Leu
ser
Thr
Pro
150
val
Ser

Leu

Ile
Leu
Leu
Trp
55

His
Ala
Ser
Gy
val
135
Gly
Lys
Leu

Tyr

295
Asn

Trp
Pro
Ala
Asp
375
Ile
Asn
Lys
Cys

Leu
455

lLeu
Gln
ser
val

Pro

Thr

Gly
Glu
120
Ser

Ser

Leu
Ala
Pro
360
Lys
Thr
Thr
Leu
Ser

440
Ser

Phe
Gln
25

Cys
Lys

Ser

Leu

Pro
105
Trp
ser
Ala
Tyr
ser
185
Leu
val
Lys
Pro
Leu

265
ser

Glu

Thr
Ash
Pro
345
Gln
val
val
GIn
AsSh
425
val

His

Leu
10

Pro
Lys
Gln
Ala
Thr
0

Thr
Gly

Ala

Ala

Phe
170
Gly
Ser

Thr

ITek

Glu

250

-
-3

Lys
val
Phe
Gly
330
ITe
val
ser
Glu
Pro
410
val
Leu

Ser

val
Gly
Ala
Arg
Ser
75

Leu
Ser
Ser
Lys
Gin
155
Pro
val

Ser

Leu
Trp
395
ITe
GIn
His

Pro

Ala
Thr
Ser
Pro
60

Glu
Asp
val
Met
Thr
140
Thr
Glu

His

Ser .

Asn
220
Pro
sSer
Thr
Asp
Thr
300
Ser
Glu
Lys
Thr
Thr
380
Gln
Met
Lys
Glu

Gly
460

Page 135

Thr
Glu
Gly
45

Gly
Ile
Lys
Asp
Asp
125
Thr

Asn

val
Phe
Thr
Ile
365
Cys
Trp
Asp
Ser
Gly

445
Lys

Ala
Leu
30

Tyr
GIn
Arg
ser
Ser
110
Tyr
Pro
Ser
val
Phe
190
Thr
Ala
ASD
val
Thr
270
Glu
Gln
Ser
Lys
Ile
350
Pro
Met
ASn
Thr
Asn

430
Leu

Thr
val
Ile
Gly
Leu
ser
Ala
Trp
Pro
Met
Thr
175
Pro
val
His
Cys
Phe
255
Pro
val
Thr
Glu
Cys
335
Ser
Pro
Ile
Gly
Asp

415
Trp

Gly
Arg
phe
Leu
ASp
80

Ser
val
Gly
Ser
val
160
val
Ala

Pro

Leu
320
Arg
Lys
Pro
Thr
Gln
400
Gly
Glu

ASDH



<400> 363
atgggatgga
gtccaactac
tgtaaggctt
ggacaaggcc
cagaaattca
cacctcagcg
tgggggtcta
acacccccat
accctgggat
ggatccctgt
ctgagcagct
gttgcccacc
tgtaagcctt
cccaaggatg
agcaaggatg
gctcagacgce
cccatcatgce
gctttcectg:
caggtgtaca
tgcatgataa
ccagcggaga
tacagcaagc
gtgttacatg
aaatga

<210> 364
<211> 106
<212> PRT
<213> Mus m

<400> 364

Asp ITe GIn
1

val

AsSp Arg

Leu Asn Trp
35
Ser Thr
50

Gly

Tyr
Ser ser
65
Glu

Asp Phe

Phe Gly GIn

<210> 365
<211> 318
<212> DNA
<213> Mus m

<400> 365

gacatccaga
atcacttgcc
gggaaagccc
cgcttcagtg
gaagattttg
accaaggtgg

<210> 366
<211> 120
<212> PRT
<213> Mus m

<400> 3066

1

gctctatcat
agcagcctgg
ctggctacat
ttgagtggat
aggacaaggc
gcccgacatce
tggactactg
ctgtctatcc
gcctggtcaa
ccagcggtgt
cagtgactgt
cggccageagd
gcatatgtac
tgctcaccat
atcccgaggt
aaccccggga
accaggactg
cccecatega
ccattccacc
cagacttctt
actacaagaa
tcaatgtgca
agggcctgea

usculus

Thr
5
Ile

Met

Thr
20
Tyr

Ser

Gln
Arg
cly Thr
Thr

85
Thr

Ala

Gly
160

usculus

tgacccagtc
gcgcaagtca
ctaagctcct
gcagtggctc
caacttacta
agatcaaa

usculus

Gin
Thr
GIn Lys
Leu
Asp
70
Tyr

Lys

cctettettg
gactgagctyg
cttcaccacc
tggcatgatt
cacattgact
tgtggattct
gggtcaagga
actggcceccet
gggctatttc
gcacaccttc
cceccetecage
caccaaggtg
agtcccagaa
tactctgact
ccagttcagc
ggagcagttc
gctcaatggc
gaaaaccatc
tcccaaggag
ccctgaagac
cactcagccec
gaagagcaac
caaccaccat

Pro
Arg
Pro
40

Ser
Thr
Cys

Glu

tccatectece
ggatattagc
gatctattct
tgggacagat
ctgtcaacag

gtagcaacag
gtgaggcctg
tactggatga
catccttccg
cttgacaaat
gcggtcetatt
acctcagtca
ggatctgctg
cctgagecag
ccagctgtcc
acctggeccca
gacaagaaaa
gtatcatctg
cctaaggtca
tggtttgtag
aacagcactt
aaggagttca

~tCccaaaacca

S

Ala

2

—~

Gly
Leu

Glin

I

Gly

cagatggcca
attactgtgg
atcatggaca
tgggaggcag
actgagaaga

er

5

le

105

Glu val GIn Leu val GIn Ser Gly Ala GI
5

ctgtctgcat
agctatttaa
acttcccgtt
ttcactctca
gatattaaac

10

Page 136

ctacaggtgt
gaacttcagt
actgggtgaa
caagtgaaat
cctccageac
actgtgcaag
ccgtetectce
cccaaactaa
tgacagtgac
tgcagtctga
gcgagaccgt
ttgtgcecag
tcttecatett
cgtgtgttgt
atgatgtgga
tccgoteagt
aatgcagggt
aaggcagacc
aggataaagt.
agtggcagtg
cagatggctc
gaaatacttt
gcctetecca

Ala ser

ITe ser
30
Lys Leu
45
Arg Phe

Ser Leu

Lys His

ctgtaggtga

ccactcecag
gaagttgtcc
acagaggcect
taggttggat
agcctatatg
atcaggggaa
agccaaaacg
ctccatggtg
ctggaactct
cctctacact
cacctgcaac
ggattgtggt
ccccccaaag
ggtagacatc
ggtgcacaca
cagtgaactt
caacagtgca
gaaggctcca
cagtctgacc
gaatgggcag
ttacttcatc
cacctgctet
ctctcctggt

Pro
95

ccgtgtcacc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1386

60

attggtatca gcagaaacca 120

tgaatagtgg
ccatcagcag
accctacgtt

ggtcccatca
tctgecaacct
cggtcaaggc

u val Lys Lys Pro Gly Ser
15

180
240
300
318



ser val Lys val Ser Cys Lys Ala Sgr Gly Phe
20 2
Ile Met His Trp val Arg GIn Ala Pro Gly Gln
35 40
Gly Tyr Ile Asn Pro Tyr Asn Asp Asp Thr Glu
50 . 55
Lys Gly Arg val Thr Ile Thr Ala Asp Lys ser
65 70 75
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr
85 90
Ala Arg Ser Ile Tyr Tyr Tyr Asp Ala Pro phe
100 105
Gly Thr Leu val Thr val ser ser
115 120
<210> 367
<211> 360
<212> DNA
<213> Mus musculus
<400> 367
gaggtgcagc tggtgcagtc tggggctgag gtgaagaage
tcctgcaagg cttctggttt taccttcacc gactatatta
cctggtcaag ggcttgagtg gatgggctat atcaaccctt
aacgagaagt tcaagggccg tgtcacgatt accgcggaca
atggagctga gcagcctgeg ctctgaggac acggccgtgt
tattactacg atgccccgtt tgcttactgg ggccaaggga
<210> 368
<211> 108
<212> PRT
<213> Mus musculus
<400> 368
Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu
1 5 10
Asp Arg val Thr Ile Thr Cys Lys A;a Ser Gln
. 20 2
val Ala Trp Tyr GIn Gln Lys Pgo Gly Lys Ala
35 4
Tyr Trp Ala Ser Thr Arg ?is Thr Gly val Pro
50 5
ser Gly Ser Gly Thr asp phe Thr Leu Thr Ile
65 70 75
Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gln Tyr
85 90
Thr phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105
<210> 369
<211> 324
<212> DNA
<213> Mus musculus
<400> 369
gatatccaga tgacccagag cccgagcage ctgagcgcega
attacctgca aagcgagcca ggatgtgttt accgcggtgg
ggcaaagcgc cgaaactgct gatttattgg gcgagcaccc
cgctttagcg gcagcggcag cggeaccgat tttaccctga
gaagattttg cgacctatta ttgccagcag tatagcagct
ggcaccaaag tggaaattaa acgt
<210> 370
<211> 119
<212> PRT
<213> Mus musculus

Thr
Gly
Tyr
60

Thr
Ala

Ala

Phe
Leu
45

Asn
Ser
val

Tyr

Thr
30

Glu
Glu
Thr
Tyr

Trp
110

ctgggtectc
tgcactgygt
ataatgatga
aatccacgag
attactgtgc
ctctggtcac

Ser

Asp

Pro

Ser
60
ser

Arg

Ser

Ser Ser

Arg

gcgtgggega
cgtggtatca
gccataccgg
ccattagcag
atccgctgac

Page 137

Asp Tyr

Trp Met

Lys Phe

Ala Tyr
80
Tyr Cys
g5

Gly Gln

ggtgaaggtc
gcgtcaggec
caccgaatac
cacagcctac
gcgttcgatt
cgtctctagt

val

15
Thr

Leu
ser
Gin

Pra
95

tcgcgtgace
gcagaaaccg
cgtgcecgagt
cctgeagecg
ctttggcggc

60

120
180
240
300
360

60

120
180
240
300
324



<400> 370

clu val GlIn teu val GIn Ser Gly Ala Glu val
1 5 10
ser val Lys val ser Cys Lys Ala Ser Gly Phe
20 25
Tyr Met His Trp val Arg Gin Ala Pro Gly GIn
35 40
Gly Arg Ile Asp Pro Glu ésn Gly Asp Ile Ile
50 5
GIn Gly Arg val Thr Met Thr Thr Asp Thr Ser
65 70 75
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr
85 90
ala Tyr Asp Ala Gly Asp Pro Ala Trp Phe Thr
100 105
Thr Leu val Thr val Ser Ser ,
115
<210> 371
<211> 357
<212> DNA
<213> Mus musculus
<400> 371
gaagtgcagc tggtgcagag cggcgcggaa gtgaaaaaac
agctgcaaag cgagcggctt taacattaaa gattattata
ccgggccagg gectggaatg gatcggccge attgatccgg
gatccgaaat ttcagggccg cgtgaccatg accaccgata
atggaactgc gcagcctgeg cagcgatgat accgeggtgt
ggcgatccgg cgtggtttac ctattggggc cagggcaccc
<210> 372
<211> 108
<212> PRT
<213> Mus musculus
<400> 372
Asp Ile GlIn Leu Thr GIn Ser Pro Ser Phe Leu
1 : 5 10
asp Arg val Thr Ile Thr Cys Ser val Ser ser
20 25
Ash Leu His Trp Tyr Gln GIn Lys Pro Gly Lys
35 40
1le Tyr Gly Thr Ser Asn Leu Ala Ser Gly val
50 55
Gly ser Gly ser Gly Thr Glu Phe Thr Leu Thr
65 70 75
Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gin
85 90
Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105
<210> 373
<211> 324
<212> DNA
<213> Mus musculus
<400> 373
gatattcagc tgacccagag cccgagcttt ctgagcgcga
attacctgca gcgtgagcag cagcattagc agcagcaacc
ccgggcaaag cgccgaaact gctgatttat ggcaccagea
agccgetrtta gcggcagegg cagcggcacc gaatttacce
ccggaagatt ttgcgaccta ttattgccag cagtggacca
ggcaccaaac tggaaattaa acgt
<210> 374

Lys Lys Pro

Asn Ile Lys

Leu Glu
45
ASp

Gly
Tyr Pro
60
Thr

ser Thr

Ala val Tyr
Gly

TYr
110

Trp

cgggcgcegag
tgcattgggt
aaaacggcga
ccagcaccag
attattgegc
tggtgaccgt

ser Ala Ser
Ser
30

Lys

Ser Ile

Pro
45
Ser

Ala

Pro
60
Ile

Ser Ser

Trp Thr Thr

Arg

gcgtgggega
tgcattggta
acctggcgag
tgaccattag
ccacctatac
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Arg

Gly Ala
15
Asp Tyr

Trp Ile

Lys Phe

Ala Tyr
80
Tyr Cys

Gin Gly

cgtgaaagtg
gcgccaggeg
tattatttat
caccgecgtat
gtatgatgeg
ctcgage

val
15
Ser

Gly
Ser
Leu Leu
Phe ser
Glin

80
Tyr

Leu

Thr
95

tcgcgtgacc
tcagcagaaa
cggcgtgecy
cagcctgcag
ctttggccag

60

120
180
240
300

357

60

120
180
240
300
324



<211> 122

<212>
<213>

<400>

" Glu
1
ser
Tyr
Gly
GlIn
65
Met
Ala

Gly

<210>

val
val
Ile
Arg
50

Gly
Glu
Arg

Gln

PRT
Mus musculus

374

Gln
Lys
His
35

Ile
Arg
lL.eu
Glu

Gly
115

375

<211> 366
<212> DNA

<213>
<400>

gaagtgcagc
agctgcaaag
ccgggccagg
gtgccgaaat
atggaactge
ctggattatg
tcgage

<210>
<211>

376
107

<212> PRT

<213>
<400>

AsSp
1
ASp
Leu
Tyr
ser
65
Glu

Thr

<210>
<Z211>

Ile
Arg
Asn
Tyr
50

Gly
ASp

Phe

Gin
val
Trp
35

Thr
ser
Phe

Gly

377
321

<212> DNA
<213> Mus musculus

<400>

377

Leu
val
20

Trp
Asp
val
Arg
GTy
100
Thr

Met
Thr
20

Tyr
ser
Gly
Ala

Gly
100

val
5
Ser
val
Pro
Thr
Ser
85
Leu

Leu

Mus musculus

375

Mus musculus

376

Thr
5
Ile
Gin
Arg
Thr
Thr

85
Gly

Gl

Cys

Ar

AS

Met

70

Leu

AS

val

tggtgcagag
cgagcggctt
gcctggaatg
ttcagggccg
gcagecctgeg
gcgattatta

G1
Th
G1
Le

AS
70

Tyr

Th

gacatccaga tgacccagtc
ataacatgta gagcatctca
ggcaaagcac ctaaactcct
cgattctcag gctccggctc

n ser Gly

Lys Ala
Ala
40
Gly

g GIn
p Asnh
55

Thr Thr

Arg Ser

p Tyr Gly
val

120

Thr

cggcgcggaa
taacattaaa
gatgggcegce
cgtgaccatg
cagcgatgat
tgcggtggat

n Ser Pro

r Cys Arg
Pro
40
Ser

n Lys

u Leu
55
p Phe Thr

Tyr Cys

r Lys val

Ala
Ser
25

Pro
Glu
Asp
Asp
ASp

105
ser

Glu
10
Gly

Gly

-Ser

Thr
ASp
90

Tyr

Ser

val
Phe
Gln
Thr
Ser
75

Thr

Tyr

gtgaaaaaac
gattattata
attgatccygy
accaccgata
accgcggtgt
tattggggcc

Ser
Ala
Gly
Gly
Leu
Gln

Glu
105

Ser
10

Ser
Lys
val
Thr
GIn

S0
Ile

Leu
G1n
Ala
Pro
Ile
75

Gly

Lys

LYs
Asn
Gly
Tyr
60

Thr
Ala

Ala

Lys
Ile
Leu
val
Ser
val

val

Pro
Lys
30

Glu
Pro
Thr
Tyr

Asp
110

cgggcgcgag
ttcattgggt
ataacggcga
ccagcaccag
attattgcgc
agggcaccct

Ser

Asp

Pro

Ser
60
Ser

Asp

Ala
Ile
Lys
45

Arg
Ser

Thr

Ser
ser
30

Leu
Phe
Leu

Leu

tccatcctce ctotccgecat ccgtaggega
agatatttcc aactatttga attggtacca
catttactat acatcaagac tcctctcecgg
cggcacagat ttcacactca ctatttcctc
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Gly Ala
15
Asp Tyr

Trp Met

Lys Phe

Ala Tyr
80
Tyr Cys
95

Tyr Trp

cgtgaaagtg
gcgecaggeg
aagcacctat
caccgcgtat
gcgcgaagge
ggtgaccgtc

val
15
Ash

Gly
Tyr

Leu Ile

ser Gly

G1ln Pro
80
Pro Tyr
95

ccgegtaacc
acaaaaaccc
cgttccatca
cctecaacca

60

120
180
240
300
360
366

60

120
180
240



gaagattttg caacctatta ctgtcaacaa ggcgatacac
ggcacaaaag ttgaaattaa a

378
123
PRT

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

378
Gln

<400>

Glu val
1

Ser val Lys

His
35
Ile

Asn Met

Gly Glu
50
Lys Gly Arg
65
Met

Glu Leu

Ala Arg Leu
GlIn

115

Trp Gly

<210> 379
<211> 369
<212> DNA
<213> Mus m

<400> 379

gaggtgcagc
tcttgtaaag
ccaggacaag
aatcaaaaat
atggaactgc
tatgatgata
gtctctagt

<210> 380
<211> 108
<212> PRT
<213> Mus m

380
GlIn

<400>
Asp Ile
1

Asp Arg val

Asn
35
ser

Tyr Leu

Ile Tyr
50

Gly ser Gly

65

Pro Glu Asp

ser Thr Phe

<210> 381
<211> 324
<212> DNA
<213> Mus m

<400> 381

Mus musculus

Leu val
5

val
20
Trp

Ser
val
Asn Pro
val Thr
Ser

85
Tyr

Arg

Gly
100

Gly Thr

usculus

tggtgcagagd
caagcggata
gattggaatg
tcaaagggagd
gatcacttag
tatatgatga

usculus

Thr
5
Ile

Leu

Thr
20
Trp Tyr

Thr ser

ser Gly
Ala
85

Gly

Phe

Gly
100

usculus

Gln
Cys
Arg
Asn
Met
70

Leu
ASp

Thr

Gln
Thr
Gln
ASN
Thr
70

Thr

Gly

ser Gly

Lys Ala

Gln Ala

ser Gly
55
Thr Thr

Arg Ser

Asp Ile

Thr
120

val

cggcgecegag
tacatttaca
gatgggcgaa
agttacaatg
aagcgacgat
ctggtatttc

Ser Pro

Cys Arg

Gln Lys
40
Leu Ala
55
Glu phe

Tyr Tyr

Thr Lys

Ala
Ser
25

Pro
Gly
Asp
Asp
TYr

105
val

Glu
10

Gly
Gly
Ala
Thr
Asp
a0

Asp

Ser

val
Tyr
Gln
Gly
ser
75

Thr
Asp

Ser

gtaaaaaaac
gattacaaca
attaacccta
acaacagaca
acagctgtat
gatgtttggg

Ser
Ala
25

Pro
Ser
Thr
Cys

val
105

Phe
10

Ser
Gly
Gly
Leu
Gin

90
Glu

Leu
Ser
Lys
val
Thr

75
Gin

Ile

tcccatacac attcggcgge 300
: 321

Lys Lys

Thtr Phe

30
Leu
45
Asn

Gly
Tyr

Thr Ser

Ala val

Trp Tyr

caggagcaag
tgcattgggt
atagtggagg
actattgcgce
gccagggaac

ser Ala

Ser val
30
Ala Pro
45
Pro Ser
60
Ile ser

Tyr Asp

Lys
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Pro
Thr
Glu
Gln
Thr
Tyr

Phe
110

ser
Thr-
Lys
Arg
ser

Phe

Gly Ala
15
Asp Tyr

Trp Met

Lys Phe

Ala Tyr
30
Tyr Cys
95

Asp val

cgttaaagtt
aagacaagcg
agcaggctac
aacagcatat
acgacttggg
aacagttacc

val
15
ser

Gly
Ser
Leu Leu
Phe ser
Gin

80
Pro

Leu

Phe
95

60
120
180

5
240

300
360
369



gacatccagc tgacccagag ccccagcettc
atcacatgcec gcgectcatc ttcagttaca
ccaggaaaag cacctaaact tcttatatac
tctcgatttt caggatctgg atcaggeaca
ccagaagact tcgccactta ttactgccaa
ggaggtacaa aagtagaaat caag
<210> 382
«211> 121
<212> PRT
<213> Mus musculus
<400> 382
Glu val GIn Leu val GIn Ser Gly
1 5
ser val Lys val Ser Cys Lys Ala
20
Tyr Met Asn Trp val Arg Gln Ala
35 40
Gly Asp Ile Asn Pro Tyr Asn Asp
50 55
Lys Gly Arg val Thr Ile Thr Arg
65 70
Met Glu Leu Ser Ser Leu Arg Ser
85
Ala Arg Glu Thr Ala val Ile Thr
100
Gln Gly Thr Thr val Thr val ser
115 120
<210> 383
<211> 363
<212> DNA
<213> Mus musculus
<400> 383
gaggtgcagc tggtgcagag cggcgccgag
agttgcaaag catctggata cacatttacc
cctggacaaa gacttgaatg gatgggagac
aatcataaat ttaaaggaag agttacaatt
atggaacttt cctcattgag atctgaagac
gccgttatta ctactaacgc tatggattac
agt
<210> 384
<211> 108
<212> PRT
<213> Mus musculus
<400> 384
Asp I1e GIn Met Thr Gln Ser Pro
1 5
asp Arg val Thr Ile Thr Cys ser
20
His Leu His Trp Phe GIn GIn Lys
35 40
1le Tyr Gly Thr Ser Asn Leu Ala
50 55
Gly Ser Gly Ser Gly Thr Asp Phe
65 70
pro Glu Asp Phe Ala Thr Tyr Tyr
85
Leu Tht Phe Gly Gly Gly Thr Lys
100
<210> 385
<211> 324

Ala
Ser
25

Pro
ASp
Asp
Glu
Thr

105
Ser

ser
val
25

Pro
Ser
Thr
Cys

val
105

ctttccgeat
tcttcttatce
tctacatcta
gaatttacac
caatacgatt

Glu val
10
Gly Tyr

Gly GIn

Thr Thr

Thr ser
75
Asp Thr
90

Asn Ala

g’c caagaaac
gactact aca
attaaccctt
acaagag ata
actgctgttt
tggggtcaag

Ser Leu
10
Ser Ser

Gly Lys

Gly val
Thr
75
GlIn

Leu

Gln
90

GTlu Ile

ccgrtggtga
ttaattggta
atctcgeatc
ttactatatc
tttttccaag

Lys Lys

Thr Phe
30
Leu
45
ASNh

Arg

Tyr
60
Ala ser

Ala val

Met AsSp

ctggagcaag
tgaattgggt
ataacgacga
catccgcatc
attactgtgc
gaaccactgt

Ser Ala

Thr Ile
30
Ala Pro
45
Pro Ser
60
Ile Ser

Trp Ser

Lys
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Pro
Thr
Glu
His
Thr
Tyr

Tyr
110

ser
Ser
Lys
Arg
Ser

Ser

ccgagtaaca 60
tcaacaaaaa 120

aggagttccc
atcactccaa
cacattcgga

Gly Ala
15
Asp Tyr

Trp Met

Lys Phe

Ala Tyr
80
Tyr Cys
95

Trp Gly

cgtaaagott
acgacaagcc
cactacatac
aaccgcctat
aagagaaact
taccgtetct

val
15
ser

Gly
Asnh
Ser Leu
Phe ser
Gln

80
Pro

Leu

Tyr
95

180
240
300
324

60

120
180
240
300
360
363



<212> DNA

<213> Mus musculus

Ala
ser
25

Pro
AsSp
ASp

Asp

ctctcagcat
tcaaatcatc
ggcacatcaa
gactttactc
caatggtcct

Glu val
10
Asp Phe

Gly Gin

Thr Leu

Thr ser
75
Asp Thr
90

ccgtaggcega
ttcattggtt
atctcgeatc
ttacaatatc
catatccact

Lys Lys

Asn Ile
30
Leu
45
Asp

Gly

Tyr
60
Thr ser

Ala val

Pro
Lys
Glu
Pro
Thr

Tyr

tagagttaca
ccaacagaaa
aggegrtect
ctcecctecaa
cacatttggce

GWykAWa
15
Asp Phe

Trp Ile

Lys Phe

Ala Tyr
80
Tyr Cys
95

Asp
105
val

Gly
Thr

Thr

val

Ser
Ala
25

Lys
val
Thr

Gln

gtgaagaagc
gacttctatc
attgatcctg
accacagaca
acggcegtgt
tacttcgatg

Phe
10
Ser

Leu
Ser
Ala Pro
Pro Ser
Ser

75
Ser

Ile

Trp
90

Ser

Tyr

Ser
125

Trp
110

Tyr

Phe

ctggggectc
tacactgggt
agaatggtga
cgtccaccag
attactgtgc
tctggggecy

ser Ala

ser Ile

30
Leu
45

Phe

Lys

Arg
60
Ser Leu

Ser Asp

ser
Ser
Leu
Ser
Gin

Pro

agtgaaggtc
gcgacaggcc
tactttatat
cacagcctac
gagagaggcg
tggcaccctyg

val
15
Tyr

Gly
Ile
Ile Tyr
G1y Ser
Glu

80
Thr

Pro

Leu
95

<400> 385
gacatccaga tgacccagtc tccatcctcc
ataacatgca gcgtatcatc aactatatca
cccggcaaag cacctaaatc acttatatac
tcaagatttt caggctctgg ctcaggcacc
cccgaagact tcgcaaccta ttactgtcaa
ggcggcacaa aagtagaaat taaa
<210> 386
<211> 125
<212> PRT
<213> Mus musculus
<400> 386
Glu val GIn Leu val GIn Ser Gly
1 5
Ser val Lys gg] Ser Cys Lys Ala
Tyr Leu His Trp val Arg Gln Ala
35 40
Gly Arg Ile Asp Pro Glu Asn Gly
50 55
Gln Asp Lys val Thr Met Thr Thr
65 70
Met Glu Leu Arg Ser Leu Arg Ser
85
Ala Arg Glu Ala Asp Tyr Phe His
100
" asp val Trp Gly Arg Gly Thr Leu
115 120
<210> 387
<211> 375
<212> DNA
<213> Mus musculus
<400> 387
gaggtgcagc tggtgcagtc tggggctgag
tcctgcaagg cttctgactt caacattaaa
cctggacaag ggcttgagtg gattggaagg
gacccgaagt tccaggacaa ggtcaccatg
atggagctga ggagcctgag atctgacgac
gattatttcc acgatggtac ctcctactgg
gtcaccgtct ctagt
<210> 388
<211> 106
<212> PRT
<213> Mus musculus
<400> 388
Asp Ile GIn Leu Thr Gln Ser Pro
1 5
Asp Arg val ggr Ile Thr Cys Arg
His Trp Tyr GIn GIn Lys Pro Gly
35 40
Ala Thr Ser Asn Leu Ala Ser Gly
50 55
Gly ser Gly Thr Glu Phe Thr Leu
65 70
asp Phe Ala Thr gyr Tyr Cys Gln
5
phe Gly Gly Gly Thr Lys val Glu
100

Ile
105

Lys

pPage 142

60

120
180
240
300
324

60

120
180
240
300
360
375



<210> 389

<211> 318
<212> DNA
<213> Mus musculus
<400> 389
gacatccagt tgacccagtc tccatccttc ctgtctgcat ctgtaggaga cagagtcacc
atcacttgca gggccagctc aagtataagt tacatacact ggtatcagca aaaaccaggg
aaagccccta agctcctgat ctatgccaca tccaacctgg cttotggggt cccatcaagg
ttcagcggea gtggatctgg gacagaattc actctcacaa tcagcagect gcagcctgaa
gattttgcaa cttattactg tcagcagtgg agtagtgacc cactcacgtt cggcggaggg
accaaggtgg agatcaaa ‘
<210> 390
<211> 121
<212> PRT
<213> Mus muscuius
<400> 390
Glu val GIn Leu val Gin ser Gly Ala gWu val Lys Lys Pro Gly Ala
1 5 0 15
ser val Lys val ser Cys Lys Ala Ser Gly Phe Asp Ile Lys Asp Tyr
20 25 30
Tyr Ile His Trp val Arg GlIn ﬁga Pro Gly GIn Gly Leu Glu Trp Ile
35 45
Gly Arg val Asp Pro Asp Asn Gly Glu Thr Glu Phe Ala Pro Lys Phe
50 55 60
Pro Gly Lys val Thr Met Thr Thr Asp Thr Ser ITe Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg Glu Asp Tyr Asp Gly Thr Tyr Thr Trp Phe Pro Tyr Trp Gly
100 105 110
GIn Gly Thr reu val Thr val Ser ser
‘ 115 120
<210> 391
<211> 363
<212> DNA
<213> Mus musculus
<400> 391
gaggtgcagc tggtygcagtc tggggctgag gtgaagaagc ctggggcctc agtgaaggtc
tcctgcaagg cttctggatt cgacattaag gactactata tacactgggt gcgacaggec
cctggacaag ggcttgagtg gatcggaagg gttgatcctg acaatggtga gactgaattt
gccccgaagt tcccgggcaa ggtcaccatg accacagaca cgtccatcag cacagectac
atggagctga gcaggctgag atctgacgac acggccgtgt attactgtgc gagagaagac
tacgatggta cctacacctg gtttccttat tggggccaag ggactctggt caccgtctct
agt
<210> 392
<211> 448
<212> PRT
<213> Aartificial Sequence

<220>
<223>

<400> 392
1

Humanized antibody sequence

Glu val GIn Leu val Gln Ser Gly Ala G
5 1

Tu val Lys Lys Pro Gly Ala
0 15

ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Asn Met His Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
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60

120
180
240
300
318

60

120
180
240
300
360
363



Gly
Lys
65

Met
Ala
Trp
Pro
Thr
145
Thr
Pro
Thr
Asp
Cys
225
Ser
Arg
Pro
Ala
val
305
Tyr
Thr
Leu
Cys
ser
385
Asp
Ser

Ala

Glu
50

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

Leu

35
ITe

Arg
Leu
Leu
Gln
115
val
Ala
Ser
val
Pro
195
Lys
val
phe
Pro
val
275
Thr
val
Cys

Ser

Pro.

355
val

<210> 393
<211> 446

<212>

PRT

Asn
val
Arg
Gly
100
Gly
Phe
Leu
Trp
teu
180
Ser
Pro
Glu
Leu
Glu
260
Gln
Lys
Ley
Lys
Lys
340
Ser
Lys
Gln
Gly
Gln

420
Asn

Pro
Thr
Ser
85

Tyr
Thr
Pro
Gly
ASn
165
Glin
Ser
ser
Cys
Phe
245
val
Phe
Pro
Thr
val
325
Thr
Arg
Gly
Pro
Ser
405
Gln

His

ASn
Met
70

Leu
Asp
Thr
Leu
Cys
150
ser
Ser
Asn
Asn
Pro
230
Pro

Thr

Asn

Arg
val
310
Ser
Lys
Glu
Phe
Glu
390
Phe
Gly

Tyr

Ser
55

Thr
Arg
Asp
val
Ala
135
Leu
Gly
Ser
Phe
Thr
215
Pro
Pro
Cys
Trp
Glu
295
val
Asn

Gly

1G1u

Tyr
375
ASD
Phe
Asn

Thr

<213> Artificial Sequence

<220>
<223>

<400> 393

1

40
Gly

Thr
Ser
Ile
Thr
120
Pro
val
Ala
Gly
Gly
200
Lys
Cys
Lys
val
Tyr
280
Glu
His
Lys
Gln
Met
360
Pro
AsSn
Leu
val

Gln
440

Gly
Asp
Asp
Tyr
105
val
Cys
Lys
Leu
Leu
185
Thr
val
Pro
Pro
val
265
val
GIn
Gln
Gly

Pro
345

Thr

ser
Tyr
Tyr
Phe

425
Lys

Humanized antibody sequence

¢lu val Gln Leu val G1In ser Gly Ala
5

ser val Lys val Ser Cys Lys Ala Ser
20 25

Tyr Met Asn Trp val Arg Gln Ala Pro

Ala
Thr
Asp
90

ASp
Ser
Ser
Asp
Thr
170
Tyr
Gln
Asp
Ala
Lys
250
val
ASp
Phe
Asp
Leu
330
Arg
Lys
Asp
Lys
Ser
410
ser

Ser

Gly
Ser
75

Thr
ASp
Ser
Arg
TYr
155
Ser
ser
Thr
Lys
Pro
235
Asp
ASp
Gly
Asn
Trp
315
Pro
Glu
Asn
Ile
Thr
395
Lys
Cys

Leu

Tyr
60

Thr
Ala
Trp
Ala
Ser
140
Phe
Gly
Leu
Tyr
Thr
220
Pro
Thr
val
val
ser
300
Leu
Ala
Pro
GlIn
Ala
380
Thr
Leu
Ser

Ser

45
Asn

ser
val
Tyr
Ser
125
Thr
Pro
val
ser
Thr
205
val
val
lLeu
Ser
Glu
285
Thr
Asn
Pro
Glin
val
365
val
Pro
Thr
val

Ley
445

Glu val Lys Lys
10

Gly Tyr Thr Phe

Gly GIn Arg Leu
Page 144

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

430
Ser

Pro

Lys
Ala
Tyr
95

Asp
Lys
Glu
Pro
Thr
175
val
Asn
Arg
Gly
Ile
255
Glu
His
Arg
Lys
Glu
335
Tyr
Leu
Trp
Met
Asp
415
His

Pro

Gly
15

Phe
Tyr
80

Cys
val
Gly
Ser
val
160
Phe
val
val
Lys
Pro
240
ser
ASp
Asn
val
Glu
320
Lys
Thr

Thr

Leu
400
Lys
Glu

Gly

Ala

Thr Asp Tyr
30

Glu Trp Met



35 40 45
Gly Asp ITe Asn Pro Tyr Asn Asp Asp Thr Thr Tyr Asn His Lys Phe

Lys Gly Arg val Thr ITe Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg Glu Thr Ala val Ile Thr Thr Asn Ala Met Asp Tyr Trp Gly
100 105 110
GIn Gly Thr Thr val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser
115 120 125
val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
130 135 140
Ala Leu Gly Cys Leu val Lys Asp Tyr pPhe Pro Glu Pro val Thr val
145 150 155 160
Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala
165 170 175
val Leu GlIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val
180 185 190
Pro Ser Ser Asn Phe Gly Thr GIn Thr Tyr Thr Cys Asn val Asp His
195 200 205
Lys Pro Ser Asn Thr Lys val Asp Lys Thr val Glu Arg Lys Cys Cys
210 215 220
val Glu Cys Pro Pro Cys Pro Ala Pro Pro val Ala Gly Pro ser val
225 230 235 240
Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met ITe 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 GIn Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys
275 280 285 :
Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr phe Arg val val Sser
290 295 300
val teu Thr val val His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320
Cys Lys val Ser Asn Lys Gly Leu Pro Ala Pro Ile Glu Lys Thr Ile
325 330 335
Ser Lys Thr Lys Gly GIn Pro Arg Glu Pro Gin val Tyr Thr Leu Pro
340 345 350
Pro Ser Arg Glu Glu Met Thr Lys Asn Gln 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 GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met 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 Ash His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445

<210> 394
<211> 450
<212> PRT
<213> Artificial Seqguence

<220> ’
<223> Humanized antibody sequence

<400> 394
Glu val GIn Leu val Gln Ser Gly Ala Glu val 'Lys Lys Pro Gly Ala
1 5 10 15

Ser val Lys val Ser Cys Lys Ala Ser Asp Phe Asn Ile Lys Asp pPhe
20 25

Tyr Leu His Trp val Arg GIn Ala Pro Gly Gin Gly Leu Glu Trp Ile
Page 145



35 40 45
Gly Arg Ile Asp Pro Glu Asn Gly Asp Thr Leu T%r Asp Pro Lys Phe
50 55 6
GIn Asp Lys val Thr Met Thr Thr Asp Thr Ser Thr ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 a0 95
Ala Arg Glu Ala Asp Tyr Phe His Asp Gly Thr Ser Tyr Trp Tyr Phe
100 105 110
Asp val Trp Gly Arg Gly Thr teu val Thr val Ser Ser Ala Ser Thr
115 120 125
Lys Gly Pro Ser val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser
130 135 140 ,
Glu Ser Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu
145 150 155 160
pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His
: 165 170 175
Thr Phe Pro Ala val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser
180 185 1380
val val Thr val pro Ser Ser Asn pPhe Gly Thr GIn Thr Tyr Thr Cys
195 200 205
Asn val Asp His Lys Pro Ser Asn Thr Lys val Asp Lys Thr val Glu
210 215 220
Arg Lys Cys Cys val Glu Cys Pro Pro Cys Pro Ala Pro Pro val Ala
225 230 235 240
Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
245 250 255
ITe ser Arg Thr pPro Glu val Thr cys val val val Asp val Ser His
260 265 270
Glu Asp Pro Glu val GIn Phe Asn Trp Tyr val Asp Gly val Glu val
275 280 285
His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Phe
290 295 300
Arg val val ser val Leu Thr val val His Gln Asp Trp Leu Asn Gly
305 310 315 320
Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Gly Leu Pro Ala Pro Ile
325 - 330 335
Glu Lys Thr ITe Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Gln val
340 345 350
Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val Ser
: 355 360 365
teu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu
370 375 380
Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
385 390 395 400
Met Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val
405 410 415
Asp Lys Ser Arg Trp Gin GIn Gly Asn val Phe Ser Cys Ser val Met
. 420 425 430
His Glu Ala Leu His Asn His Tyr Thr Glin Lys Ser Leu Ser Leu Ser

435 440 445
Pro Gly

450

<210> 395
<211> 446
<212> PRT
<213> Artificial Seguence

<220>
<223> Humanized antibody sequence

<400> 395
Glu val G¢In Leu val Gln ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys val Ser Cys Lys Ala Ser Gly Phe Asp ITe Lys Asp Tyr
) page 146



20 25 30
Tyr Ile His Trp val Arg GIn Ala pPro Gly GIn Gly Leu Glu Trp Ile
35 40 45
Gly érg val Asp Pro Asp ?En Gly Glu Thr Glu EBE Ala Pro Lys Phe
0
pro Gly Lys val Thr Met Thr Thr Asp Thr Ser Ile Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser ggg Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
90 95
Ala Arg GTu Asp Tyr Asp Gly Thr Tyr Thr Trp Phe Pro Tyr Trp Gly
100 105 110
Gln Gly Thr teu val Thr val ser ser aAla Ser Thr Lys Gly Pro Ser
115 120 125
val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala
130 135 140
Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val
145 150 155 160
Ser Trp Asn Ser Gly Ala Leu Thr ser Gly val His Thr Phe Pro Ala
165 170 - 175
val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val
180 185 190
Pro Ser Ser Asn Phe Gly Thr Gln Thr Tyr Thr Cys Asn val Asp His
195 200 205
Lys Pro Ser Asn Thr Lys val Asp Lys Thr val Glu Arg Lys Cys Cys
210 215 220
val Glu Cys Pro Pro Cys Pro Ala Pro Pro val Ala Gly Pro Ser val
225 230 235 240
pPhe 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 GIn Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys
275 280 285
Thr Lys Pro Arg Glu Glu Gln Phe Asn Ser Thr Phe Arg val val Ser
290 295 300
val teu Thr val val His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys
305 310 315 320
Cys Lys val Ser Asn Lys Gly teu Pro Ala Pro Ile Glu Lys Thr Ile
325 330 335
Ser Lys Thr Lys Gly Gln Pro Arg Glu Pro Gin val Tyr Thr Leu Pro
340 345 : 350
pro Ser Arg Glu Glu Met Thr Lys Asn Gln 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 GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met 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 Giu Ala Leu
420 425 430
Mis Ash His Tyr Thr G1n Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445

<2102 396
<211> 445
<212> PRT
<213> Artificial sSeguence

<220> i
<223> Humanized antibody sequence

<400> 396

Glu val GIn Leu val GIn ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15
ser val Lys val Ser Cys Lys Ala ser Gly Phe Thr phe Thr Asp Tyr
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Ile
Gly
Lys
65

Met
Ala
Gly
Phe
Leu
145
Trp
Leuy
Ser
Pro
Glu
225
Leu
Glu
Gln
Lys
Leu
305
Lys
Lys
ser
Lys
Gin
385
Gly
GIn

Asn

Met
Tyr
50

Gly
Glu
Arg
Thr
Pro
130
Gly
Asn
GIn
Ser
Ser
210
cys
Phe
val
Phe

Pro

290
Thr

val
Thr
Arg
Gly
370
Pro
Ser

Gln

His

His
35

Ile
Arg
Leu
Ser
Leu
115
Leu
Cys
ser
Ser
Ash
195
AsSn

Pro

Gly

Tyr
435

20
Trp

Asn
val
Ser
Ile
100
val
Ala
Leu
Gly
Ser
180
phe
Thr
Pro
Pro
Cys
260
Trp

Glu

I val

Asn
Gly
340
Glu
Tyr
Asn
Phe
AsnN

420
Thr

val
Pro
Thr
Ser
85

Tyr
Thr
Pro
val
Ala
165
Gly
Gly
Lys
Cys
Lys
245
val
Tyr
Glu
His
Lys
325
GIn
Met
Pro
ASn
Leu
405
val

Gln

Arg
Tyr
Ile
70

Leu
Tyr
val
Cys
Lys
150
Leu
Leu
Thr
val
Pro
230
Pro
val
val
Gln
Glin
310
Gly
Pro
Thr
ser
Tyr
390
Tyr
Phe

Lys

GIn
Asn
55

Thr
Arg
Tyr
Ser
Ser
135
Asp
Thr
Tyr
Gln
Asp
215
Ala
Lys
val
Asp
Phe
295
Asp
Leu
Arg
Lys
Asp
375
Lys
Ser
Ser

Ser

Ala
40

ASp
A]é
Ser
Asp
Ser
120
Arg
Tyr
Ser
Ser
Thr
200
Lys
Pro
Asp
Asp
Gly
280
AsSn
Trp
Pro
Glu
Asn
360
Ile
Thr
Lys
Cys

Leu
440

25
Pro

Asp
ASp
Glu
Ala
105
Ala

Ser

Ser
425
Ser

Gly
Thr
Lys
Asp
90

Pro
Ser
Thr
Pro
val
170
Ser
Thr
val
val
Leu
250
Ser
Glu
Thr
Asn
Pro
330
Gln
val
val
Pro
Thr
410
val

Leu

Glin
Glu
ser
75

Thr
Phe
Thr
Ser
Glu
155
His
Ser
Cys
Glu
Ala
235
Met
His
val
Phe
Gly
315
Ile
val
Ser
Glu
Pro
395
val
Met

Ser

Gly
Tyr
60

Thr
Ala
Ala
Lys

Glu
140

Pro

Thr
val
Ash
Arg
220
Gly
Ile
Glu
His
Arg
300
Lys
Glu
Tyr
Leu
Trp
380
Met
ASp
His

Pro
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Leu
45
Asn

Ser

val
Tyr
Gly
125
ser
val
Phe
val
val
205
LYyS
Pro
Ser
Asp
Asn
285
val
Glu
Lys
Thr
Thr
365
Glu
Leu
Lys
Glu

Gly
445

30
Glu

Glu
Thr
TYyr
Trp
110
Pro
Thr
Thr
Pro
Thr
190
Asp
Cys
ser
Arg
Pro

270
Ala

val

Thr
Leu
350
Cys
Ser
ASp

Ser

Ala
430

Trp
Lys
Ala
Tyr
95

Gly
Ser
Ala
val
Ala
175
val
His
Cys
val
Thr
255
Glu
Lys
Ser
Lys
Ile
335
Pro
Leu
Asn
ser
Arg

415
Leu

Met
Phe
Tyr
80
Cys
Glin
val
Ala
Ser
160
val
Pro
Lys
val
Phe
240
Pro
val
Thr
val
Cys
320
Ser
Pro
val
Gly
ASp
400
Trp

His



