SEQUENCE LISTING

ccctggaacc
accttcacct
agccccagea
caggactgcc
gtcagggccc
aaggcgcaga

gtgcccacag

Asp Arg Pro
10

Thr Glu Gly
25

Glu Ser Phe
Asp Lys Leu
Cys Arg Phe

75

Ser val val

<110> BeiGene Switzerland GmbH

<120>

<130> SP100141SGM

<160> 90

<170> PatentIn version 3.5

<210> 1

<211> 444

<212> DNA

<213> Homo sapiens

<400> 1

ccaggatggt tcttagactc cccagacagg

ctgctcgtgg tgaccgaagg ggacaacgcc

gagagcttcg tgctaaactg gtaccgcatg

gccttcccecg aggaccgcag ccagcccggce

cccaacgggce gtgacttcca catgagcgtg

tacctctgtg gggccatctc cctggecccc

gagctcaggg tgacagagag aagggcagaa

aggccagccg gccagttcca aacc

<210> 2

<211> 148

<212> PRT

<213> Homo sapiens

<400> 2

Pro Gly Trp Phe %eu Asp Ser Pro

1

Phe Ser Pro éga Leu Leu val val

Thr Cys Ser Phe Ser Asn Thr Ser

35 40

Arg Met Ser Pro Ser Asn Gln Thr
50 55

Asp Arg Ser GIln Pro Gly Gln Asp

65 70

Pro Asn Gly Arg Asp Phe His Met

Page 1

cccccacctt
gcagcttctc
accagacgga
gcttcecgtgt
ggcgcaatga
tcaaagagag

cccaccccag

Trp Asn Pro

Ala
30

ASp Asn

Leu Asn

45

val

Ala Ala Phe

60

Arg val Thr

Arg Ala Arg

ctccecagec
caacacatcg
caagctggcc
cacacaactg
cagcggcacc
cctgcgggca

cccctcaccc

Pro Thr

15

Thr pPhe

Trp Tyr

Pro Glu

GlIn Leu

80

Arg Asn

ANTI-PD1 ANTIBODIES AND THEIR USE AS THERAPEUTICS AND DIAGNOSTICS

60
120
180
240
300
360
420
444



85

90

95

Asp Ser Gly Thr Tyr Leu Cys Gly Ala Ile Ser Leu Ala Pro Lys Ala
100 105 110

GIn

ITe Lys Glu Ser Leu Arg Al
115

120

a Glu Leu Arg val Thr Glu Arg Arg
125

Ala Glu val Pro Thr Ala His Pro Ser Pro Ser Pr8 Arg Pro Ala Gly
14

130 135
GIn Phe GIn Thr
145
<210> 3
<211> 354
<212> DNA
<213> Mus musculus
<400> 3
caggtgcagc tgaaggagtc aggacctggc
acttgcactg tctctgggtt ttcattaacc
ccaggaaagg gactggaatg gctgggagta
tcggctctca tgtccagact gagcatcagc
agaatgaaca gtctgcaaac tgatgacaca
aactactggt acatcgatgt ctggggcgca
<210> 4
<211> 118
<212> PRT
<213> Mus musculus
<400> 4
Gln val GIn Leu %ys Glu Ser Gly
1
Asn Leu Ser Ile Thr Cys Thr val
20
Gly val His Trp Ile Arg GIn Pro
35 40
Gly val 1Ile Trp Ala Gly Gly Ser
50 55
Ser Arg Leu Ser Ile Ser Lys Asp
65 70
Arg Met Asn Ser Leu GIn Thr Asp

85

Ser

Thr

Asn

Asp

ctggtggcgce
agctatggtg
atatgggccg
aaagacaact

gccatgtact

gggaccacgg

Pro Gly Leu

10

Gly Phe

25

Pro Gly Lys

Asn Tyr

Ser Arg

75

Thr
90

Page 2

cctcaaagaa
tacactggat
gtggaagcac
ccaggagcca
actgtgccag

tcaccgtctc

val Ala Pro

Thr
30

Ser Leu

Leu Glu

45

Gly

Asn Ser Ala

60

Ser Gln val

Met Tyr Tyr

cctgtccatc
tcgccagect
aaattataat
agttttctta
agcctatggt

ctca

ser
15

Lys

ser Tyr

Trp Leu

Leu Met

Phe Leu

80

Cys Ala

60
120
180
240
300
354



Arg Ala Tyr Gly Asn Tyr Trp Tyr Ile Asp val Trp Gly Ala Gly Thr
100 105 110

Thr val Thr val Ser Ser

115

<210> 5

<211> 321
<212> DNA
<213> Mus

<400> 5
gacattgtga

ataacctgca
gggcagtctc
cgtttcactg
gaagacctgg

gggaccaagc

musculus

tgacccagac
aggccagtca

Cctaaactgct

tcccaaattc ctgcttgtat

gagtgtgagt aatgatgtag

gataaactat gcatttcatc

gcagtggata tgggacggat ttcattttca

cagtttattt

tggaaatgaa

ctgtcaccag gcttatagtt

a

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

<400>

6
1
p
M

6

07
RT
us

musculus

Asp Ile val Met Thr
1 5

Asp

val

Asn

Ser

65

Glu

Thr

Arg

Ala

Tyr

50

Gly

Asp

Phe

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

<400>
cagatccagt tggtgcagtc tggacctgag ctgaagaagc ctggagagac agtcaagatc
Page 3

7
3
D

val

Trp

35

Ala

Tyr

Leu

Gly

42
NA

Thr

20

Tyr

Phe

Gly

Ala

Gly

Ile

Gln

His

Thr

val

85

Gly

Mus musculus

7

GIn

Thr

Gln

Arg

Asp

70

Tyr

Thr

Thr

Cys

Lys

Phe

55

Phe

Phe

Lys

Pro

Lys

Pro

40

Thr

Ile

Cys

Leu

Lys

Ala

25

Gly

Gly

Phe

His

Glu
105

Phe

10

Ser

Gln

val

Thr

GlIn

90

Met

Leu

Gln

ser

Pro

Ile

75

Ala

Lys

cagcaggaga
cttggtacca
gcttcactgg
ccatcagcac

ctccgtacac

Leu val Ser

val Ser

30

Ser

Pro Lys Leu

Asp Phe

60

Arg

Ser Thr val

Tyr Ser Ser

cagggttacc
acagaagcca
agtccctgat
tgtgcaggct
gttcggaggg

Ala
15

Gly
Asn Asp
Leu Ile
Thr Gly

Ala
80

GlIn

Pro
95

Tyr

60
120
180
240
300
321
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tcctgcaagg
ccaggaaagg
gctgaagagt
ttgcagatca
atggactatt
<210> 8

<211> 114
<212> PRT
<213> Mus

<400> 8

Gln Ile GIn
1

Thr val Lys

Asn
35

Gly Met

Gly Trp Ile

50

Gly Arg

Leu Gln Ile

Ala Arg Asp

Ser Ser

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

<400> 9
gacattgtgc

9

330
DNA
Mus

atatcctgca
cagcagaaac
gggatccctg
cctgtggagg
ttcggtggag

cttctgggta
gtttaaagtg
tcaagggacg

acaacctcaa

ggggtcaagg

musculus

val
5

Leu

Ile
20

ser
Trp val
Asn Asn
Ala

Phe

Asn
85

Asn

val
100

Met

musculus

tgacccaatc
gagccagtga
caggacagcc
ccaggttcag
ctgatgatgt

gcaccaagct

GlIn

Cys

Lys

Asn

Phe

70

Leu

Asp

taccttcaca
gatgggctgg
gtttgccttc
aaatgaggac

aacctcagtc

Ser Gly

Ala

Lys

Ala
40

Gln

Asn Gly

55

Ser Leu

Lys Asn

Tyr Trp

tccagcttct
aagtgttgat
accccaactc
tggcagtggg
tgcaacctat

ggaagtcaaa

Pro

aactatggaa
ataaacaata
tctttggaaa
acggctacat

accgtctcct

Glu Leu

10

ser

25

Pro

Glu

Glu

Glu

Gly

Gly

Pro

Thr

Asp

90

Gln

Tyr

Lys

Thr

Ser

75

Thr

Gly

ttggctgtgt
aattatggct
ctcatctatc
tctaggacag

tactgtcagc

Page 4

tgaactgggt
ataatggaga
cctctgecag
atttctgtgc

ca

Lys Lys

Thr
30

Thr Phe

Leu
45

Gly Lys

Tyr Ala Glu

60

Ala Ser Thr

Ala Thr Tyr

val
110

Thr Ser

ctctagggca
atagttttat
gtgcatccaa
gcttcaccct

aaagtaaaga

gaagcaggct
gccaacatat
cactgcctat

aagagatgtt

Pro Gly Glu

15

Asn Tyr

Trp Met

Glu Phe

Ala Tyr

80

Phe
95

cys

Thr val

gagggccacc
gcactggtac
cctagaatct
caccattaat

atatccgacg

120
180
240
300
342

60
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<210>
<211>
<212>
<213>

<400>

Asp Ile
1

Gln Arg

Gly Tyr

GIn Leu

50

Arg Phe

65

Pro val

Glu Tyr

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

<400>
Gly Phe
1

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

<400>

10

110

PRT

Mus musculus

10

val Leu Thr
5

Thr Ile

20

Ala

Ser Phe Met

35

Leu Ile Tyr

Ser Gly Ser

Glu Ala Asp

85

Thr Phe

100

Pro

11

10

PRT

Mus musculus

11

Ser Leu Thr
5

12

16

PRT
Mus musculus

12

GlIn

Ser

His

Arg

Gly

70

Asp

Gly

Ser

val Ile Trp Ala Gly Gly
1 5

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

<400>

Ala Arg
1

13

12

PRT

Mus musculus

13
Ala Tyr Gly
5

Asn

Ser

Cys

Trp

Ala

55

ser

val

Gly

Tyr

Ser

Tyr

Pro

Arg

Tyr

40

Ser

Arg

Ala

Gly

Gly

Thr

Trp

Ala

Ala

25

GIn

Asn

Thr

Thr

Thr

105

val

Asn

Tyr

Ser Leu Ala

10

Ser Glu Ser

GIn Lys Pro

Glu ser

60

Leu

Phe Thr

75

Gly

TYyr Ccys

90

Tyr

Lys Leu Glu

His
10

val

val

Gly

45

Gly

Leu

Gln

val

Ser

Asp

30

Gln

Ile

Thr

Gln

Lys
110

Leu

15

Asn

Pro

Pro

Ile

ser
95

Gly

Tyr

Pro

Ala

Asn

80

Lys

Tyr Asn Ser Ala Leu Met Ser
10

Ile Asp val
10

Page 5



<210> 14

<211> 11

<212> PRT

<213> Mus musculus

<400> 14

Lys Ala Ser GIn Ser val Ser Asn Asp val Ala
1 5 10

<210> 15

<211> 7

<212> PRT

<213> Mus musculus

<400> 15

Tyr Ala Phe His érg Phe Thr
1

<210> 16

<211> 9

<212> PRT

<213> Mus musculus

<400> 16

His GIn Ala Tyr Ser Ser Pro Tyr Thr
1 5

<210> 17

<211> 10

<212> PRT

<213> Mus musculus

<400> 17

Gly Tyr Thr Phe Thr Asn Tyr Gly Met Asn
1 5 10

<210> 18

<211> 17

<212> PRT

<213> Mus musculus
<400> 18

Trp Ile Asn Ash Asn Asn Gly Glu Pro Thr Tyr Ala Glu Glu Phe Lys
1 5 10 15

Gly

<210> 19

<211> 7

<212> PRT

<213> Mus musculus
<400> 19

Ala Arg Asp val Met Asp Tyr
1 5

Page 6



<210> 20

<211> 15
<212> PRT
<213> Mus
<400> 20

musculus

Arg Ala Ser Glu Ser val Asp Asn Tyr Gly Tyr Ser Phe Met His
1 5 10 15

musculus

Arg Ala Ser Asn Leu Glu Ser

<210> 21
<211> 7
<212> PRT
<213> Mus
<400> 21
1

<210> 22
<211> 8
<212> PRT
<213> Mus
<400> 22
1

<210> 23
<211> 354
<212> DNA
<213>
<220>
<223>
<400> 23
caggtgcagc
acctgcactg
ccagggaagg
ccctccctca
aagctgagct
aactactggt
<210> 24
<211> 118
<212> PRT
<213>
<220>
<223> 317-
<400> 24

1

5

musculus

317-4B6 cDNA-Vh

tgcaggagtc
tctctgggtt
gactggagtg
agagtcgagt
ctgtgaccgc

acatcgatgt

4B6 pro-vh

GIn GIn Ser Lys Glu Tyr Pro Thr
5

Artificial Sequence

gggaccagga

ttcattaacc
gatcggggtc
gaccatatca
tgcggacacg
ctggggccaa

Artificial Sequence

Gln val Gln Leu §1n Glu Ser Gly Pro G
1

ctggtgaagc
agctatggtg
atatacgccg
aaagacacct
gccgtgtatt
gggaccacgg

Page 7

cttcggagac
tacactggat
atggaagcac
ccaagaacca
actgtgcgag

tcaccgtctc

Ty Leu val Lys Pro
0

cctgtcectce
ccggcagcecc
aaattataat
ggtttccctg
agcctatggt

ctca

Ser Glu
15

120
180
240
300
354



Thr

Gly

Ser

65

Lys

Arg

Thr

Leu

val

val

50

Arg

Leu

Ala

val

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

<220>
<223>

<400>
gacatcgtga tgacccagtc tccagactcc ctggctgtgt

atcaactgca

Ser Leu Thr Cys Thr val
20

His Trp ITe Arg GIn Pro
35 40

Ile Tyr Ala Asp §1y Ser
5

val Thr Ile ggr Lys Asp

Ser Ser val Thr Ala Ala
85

Tyr Gly Asn Tyr Trp Tyr
1

Thr val Ser Ser
115

25

321

DNA

Artificial Sequence

317-4B6 cDNA-Vk
25

ggacagcctc ctaagctgct cattaactat

cgattcagtg gcagcgggta tgggacagat

gaagatgtgg cagtttatta ctgtcaccag

gggaccaagc tggagatcaa a

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

<220>
<223>

<400>
Asp ITe val Met Thr Gln Ser Pro Asp SSr Leu Ala val Ser Leu Gly
1 5 1

26

107

PRT

Artificial Sequence

317-4B6 pro-Vvk
26

Ser Gly

Pro Gly

Thr Asn

Thr Ser

Asp Thr

90

Ile Asp
105

Phe

Lys

Tyr

Lys

Ala

val

agtccagcga gagtgtgagt aatgatgtag

gcatttcatc

ttcactctca

gcttatagtt

Ser Leu Thr
30

Gly Leu Glu
45

Asn Pro Ser
60

Asn GIn val

val Tyr Tyr

Trp Gly Gln
110

ctctgggcga
cttggtacca
gcttcactgg
ccatcagcag

ctccgtacac

Ser Tyr

Trp Ile

Leu Lys

Ser Leu
80

Cys Ala
95

Gly Thr

gagggccacc
gcagaaacca
ggtccctgac
cctgcaggct
gtttggccag

15

Glu Arg Ala Egr ITe Asn Cys Lys ggr Ser Glu Ser val ggr Asn Asp

Page 8
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val Ala Trp Tyr GIn GIn Lys Pro
35 40

Asn Tyr Ala Phe His Arg Phe Thr
50 55

Ser Gly Tyr Gly Thr Asp pPhe Thr

65 70

Glu Asp val Ala val Tyr Tyr Cys

85
Thr Phe Gly Gln Gly Thr Lys Leu
100

<210> 27

<211> 342

<212> DNA

<213> Artificial Sequence

<220>

<223> 326-4A3 CDNA-Vh

<400> 27

caggtgcagc tggtgcagag cggcagcgag

agctgcaagg ccagcggcta caccttcacc

cccggccagg gcctgaagtg gatgggctgg

gcccaggact tcagaggcag attcgtgttc

ctgcagatca gcagcctgaa gaccgaggac

atggactact ggggccaggg caccctggtg

<210> 28

<211> 114

<212> PRT

<213> Artificial Sequence

<220>

<223> 326-4A3 pro-Vh

<400> 28

Gln val GIn Leu ga] Gln ser Gly Ser
1

Ser val Lys val Ser Cys Lys Ala Ser

20 25
Gly Met Asn Trp val Arg GIn Ala Pro
35 40
Gly Trp Ile Asn Asn Asn Asn Ala Glu
50

Arg Gly Arg Phe val Phe Ser Leu Asp

Gly

Gly

Leu

His

Glu
105

Gln

val

Thr

Gln

90

Ile

Pro

Pro

Ile

75

Ala

Lys

Pro Lys
45

Asp Arg

60

Ser Ser

Tyr Ser

Leu Leu ITe

Phe ser Gly

Leu GIn Ala

ser Pro Tyr
95

ctgaagaagc
aactacggca
atcaacaaca
agcctggaca
accgccgtgt

accgtgagca

Glu Leu
10

Gly Tyr
Gly Gln

Pro Thr

Thr ser
Page 9

ccggcgecag
tgaactgggt
acaacgccga
ccagcgccag
actactgcgc

gc

Lys Lys

Thr Phe

30

Leu
45

Gly Lys

Tyr Ala Gln

60

Ala Ser Thr

Pro

Thr

cgtgaaggtg
gagacaggcc
gcccacctac
caccgcctac

cagagacgtg

Gly Ala

15

Asn Tyr

Trp Met

Asp Phe

Ala Tyr

60
120
180
240
300
342



65

70

75

80

Leu GIn Ile Ser Ser Leu Lys Thr Glu Sgp Thr Ala val Tyr ggr Cys
85

Ala Arg Asp val Met Asp Tyr Trp Gly GIn Gly Thr Leu val Thr val
100 105 110

Ser Ser

<210> 29

<211> 330

<212> DNA

<213> Artificial Sequence

<220>

<223> 326-4A3 CDNA-Vk

<400> 29

gacattgtgc tgacccagtc tccagcctcc ttggccgtgt

atcacctgca gagccagtga aagtgttgat aattatggct

cagcagaaac caggacaacc tcctaaactc ctgatttacc

ggggtcccag ccaggttcag cggcagtggg tctgggaccg

cctgtggaag ctgaggatac tgcaaattat tactgtcagc

ttcggcggag ggaccaaggt ggagatcaaa

<210> 30

<211> 110

<212> PRT

<213> Artificial Sequence

<220>

<223> 326-4A3 pro-vk

<400> 30

Asp Ile val Leu Thr GIn Ser Pro Ala Ser Leu

1 5 10

Gln Arg Ala Thr Ile Thr Cys Arg Ala Ser Glu

20 25
Gly Tyr Ser Phe Met His Trp Tyr Gln GIn Lys
35 40

Lys Leu Leu Ile Tyr Arg Ala Ser Asn Leu Glu
50 55

Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe

65 70 75

Pro val Glu Ala g1u Asp Thr Ala Asn ggr Tyr

5

pPage 10

ctccaggaca
atagttttat
gtgcatccaa
atttcaccct

aaagtaaaga

Ala val ser

Ser val Asp

30

Gly GlIn

45

Pro

Ser val

60

Gly

Thr Leu Thr

Cys GIn Gln

gagggccacc
gcactggtat
cctagaatct
cacaattaat

atatccgacg

Pro
15

Gly

Asn Tyr

Pro Pro

Pro Ala

Ile Asn

80

Ser
95

Lys

60
120
180
240
300
330



Glu Tyr Pro Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105 110

<210> 31

<211> 10

<212> PRT

<213> Mus musculus

<400> 31

Gly Phe Ser Leu Thr Ser Tyr Gly val His
1 5 10

<210> 32

<211> 16

<212> PRT

<213> Artificial Sequence

<220>

<223> 317-4B6 H-CDR2 or CDR-H2

<400> 32

val Ile Tyr Ala Asp Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15
<210> 33

<211> 12

<212> PRT

<213> Mus musculus

<400> 33

Ala Arg Ala Tyr Gly Asn Tyr Trp Tyr Ile Asp val
1 5 10

<210> 34

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> 317-4B6 L-CDR1 or CDR-L1

<400> 34

Lys Ser Ser Glu Ser val Ser Asn Asp val Ala
1 5 10

<210> 35

<211> 7

<212> PRT

<213> Mus musculus
<400> 35

Tyr Ala Phe His Arg Phe Thr
1 5

<210> 36
<211> 9

Page 11



<212> PRT
<213> Mus musculus

<400> 36

His GIn Ala Tyr Ser Ser Pro Tyr Thr
1 5

<210> 37

<211> 10

<212> PRT

<213> Mus musculus

<400> 37
Gly Tyr Thr Phe Thr Asn Tyr Gly Met Asn
1 5 10

<210> 38

<211> 17

<212> PRT

<213> Artificial Sequence

<220>

<223> 326-4A3 H-CDR2 or CDR-H2

<400> 38

Trp Ile Asn Asn Asn Asn Ala Glu Pro Thr Tyr Ala GIln Asp Phe Arg
1 5 10 15
Gly

<210> 39

<211> 7

<212> PRT

<213> Mus musculus
<400> 39

Ala Arg Asp val get Asp Tyr
1

<210> 40

<211> 15

<212> PRT

<213> Mus musculus

<400> 40
Arg Ala Ser Glu Ser val Asp Asn Tyr Gly Tyr Ser Phe Met His
1 5 10 15

<210> 41

<211> 7

<212> PRT

<213> Mus musculus
<400> 41

Arg Ala Ser Asn Leu Glu Ser
1 5

Page 12



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

<400>

42
8
PRT

Mus musculus

42

GIn GIn Ser Lys Glu Tyr Pro Thr
1 5

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

<220>
<223>

<400>

43
118
PRT

Artificial Sequence

317-4B2 pro-Vh

43

Gln val Gln Leu

1

Thr

Gly

Gly

Ser

65

Lys

Arg

Thr

Leu

val

val

50

Arg

Leu

Ala

val

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

<220>
<223>

<400>
Asp Ile val Met Thr GIn Ser Pro Asp Ser Leu Ala val Ser Leu Gly
1 5 10 15

Ser Leu
20

His Trp
35

Ile Tyr
val Thr
Ser Ser
Tyr Gly
1
Thr val

115

44
107
PRT

GlIn

5

Thr

Ile

Ala

Ile

val

85

Asn

Ser

Glu

Cys

Arg

Gly

Ser

70

Thr

Tyr

Ser

Ser

Thr

GlIn

Gly

55

Lys

Ala

Trp

Artificial Sequence

317-4B2 pro-Vk

44

Gly

val

Pro

40

Ser

Asp

Ala

Tyr

Pro

Ser

25

Pro

Thr

Thr

Asp

Ile
105

Gly

10

Gly

Gly

Asn

Ser

Thr

90

Asp

Page 13

Leu

Phe

Lys

Tyr

Lys

Ala

val

val

Ser

Gly

Asn

60

Asn

val

Trp

Lys

Leu

Leu

45

Pro

Gln

Tyr

Gly

Pro

Thr

30

Glu

Ser

Phe

Tyr

Gln
110

ser

15

Ser

Trp

Leu

Ser

Tyr

Ile

Lys

Leu

80

Ala

Thr



Thr

20

TYyr

Phe

Gly

Ala

Gln
100

Ile

Gln

His

Thr

val

85

Gly

Asn

GlIn

Arg

Asp

70

Tyr

Thr

Cys

Lys

Phe

55

Phe

Tyr

Lys

Artificial Sequence

317-4B5 pro-vh

Glu Arg Ala
val Ala Trp
35

Asn Tyr Ala
50

Ser Gly Tyr

65

Glu Asp val

Thr pPhe Gly

<210> 45

<211> 118

<212> PRT

<213>

<220>

<223>

<400> 45

GIn val GIn Leu GIn Glu
1 5

Thr

Gly

Gly

ser

65

Lys

Arg

Thr

Leu

val

val

50

Arg

Leu

Ala

val

<210>
<211>
<212>

Ser

His
35

Ile

val

ser

Tyr

Thr

115

46
107
PRT

Leu
20
Trp
Tyr
Thr
Ser
Gly
1

val

Thr

Ile

Ala

Ile

val

85

Asn

Ser

Cys

Arg

Gly

ser

70

Thr

Tyr

Ser

Ser

Thr

GIn

Gly

55

Lys

Ala

Trp

Lys

Pro

40

Thr

Thr

cys

Leu

Gly

val

Pro

40

Ser

Asp

Ala

Tyr

Ser

25

Gly

Gly

Leu

His

Glu
105

Pro

Ser

25

Pro

Thr

Thr

Asp

Ile
105

Ser

GlIn

val

Thr

GlIn

90

Ile

Gly

10

Gly

Gly

Asn

Ser

Thr

90

Asp

Page 14

Glu

Pro

Pro

Ile

75

Ala

Lys

Leu

Phe

Lys

Tyr

Lys

Ala

val

Ser

Pro

Asp

60

Ser

TYyr

val

ser

Gly

Asn

60

Asn

val

Trp

val

Arg

Ser

Ser

Lys

Leu

Leu

45

Pro

Gln

Tyr

Gly

ser

30

Leu

Phe

Leu

Ser

Pro

Thr

30

Glu

ser

val

Tyr

Gln
110

Asn

Leu

Ser

Gln

Pro
95

Ser

15

Ser

Trp

Leu

Ser

cys

Gly

Asp

Ile

Gly

Ala

80

Tyr

Glu

Tyr

Ile

Lys

Leu

80

Ala

Thr



<213>

<220>
<223>

<400> 46

Asp Ile val Met Thr Gln

1

Glu Arg

val Ala

35

Asn Tyr

50

Ser Gly

65

Glu Asp val

Thr Phe

47
354
DNA

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

<220>
<223>

<400> 47
caggtgcagc

acctgcactg
ccagggaagg
ccctccctca
aagatgagct
aactactggt
<210>
<211>
<212>
<213>

<220>
<223>

<400>

48
118
PRT

48

1

317-

Ala

Trp

Ala

Tyr

Gly

317-

317-

4B5 pro-vk

5

Thr Ile

20

Tyr GlIn

Phe His
Gly Thr

val
85

Ala

Gln
100

Gly

1 cDNA-Vh

tgcaggagtc
tctctgggtt
gactggagtg
agagtcgact
ctgtgaccgc

acatcgatgt

1 pro-vh

Asn

Gln

Arg

Asp

70

Tyr

Thr

Artificial Sequence

Ser Pro

Cys Lys

Pro
40

Lys

Phe Thr

55

Phe Thr

Tyr

Cys

Lys Leu

Artificial Sequence

gggaccagga

ttcattaacc
gctgggggtc
gaccatatca
tgcggacacg
ctggggccaa

Artificial Sequence

Ser Leu

10

Asp

Ser Ser Glu

Gly GIn Pro

Gly val Pro

Ile
75

Leu Thr

Gln Ala

90

His

Glu Ile

105

Lys

ctggtgaagc
agctatggtg
atatgggccg
aaagacaact
gccgtgtatt

gggaccacgg

10

Page 15

Ala val

Ser val

30

Pro Lys

Asp
60

Arg

Ser Ser

Tyr Ser

cttcggagac
tacactggat
gtggaagcac
ccaagagcca
actgtgcgag

tcaccgtctc

ser

Ser

Leu

Phe

Leu

Ser

Leu Gly

15

Asn Asp

Leu Ile
Ser

Gly

Ala
80

Gln

Pro
95

Tyr

cctgtccctc
ccggcagcecc
aaattataat
ggtttccctg
agcctatggt

ctca

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Glu
5 15

60
120
180
240
300
354



Thr Leu Ser Leu Thr Cys Thr val Ser Gly Phe
20 25
Gly val His Trp Ile Arg Gln Pro Pro Gly Lys
35 40
Gly val 1le Trp Ala Gly Gly Ser Thr Asn Tyr
50 55
Ser Arg Leu Thr Ile Ser Lys Asp Asn Ser Lys
65 70 75
Lys Met Ser Ser val Thr Ala Ala Asp Thr Ala
85 90
Arg Ala Tyr Gly Asn Tyr Trp Tyr Ile Asp val
100 105
Thr val Thr val ser Ser
115
<210> 49
<211> 321
<212> DNA
<213> Artificial Sequence
<220>
<223> 317-1 cDNA-Vk
<400> 49
gacatcgtga tgacccagtc tccagactcc ctggctgtgt
atcaactgca aggccagcca gagtgtgagt aatgatgtag
ggacagcctc ctaagctgct cattaactat gcatttcatc
cgattcagtg gcagcgggta tgggacagat ttcactctca
gaagatgtgg cagtttatta ctgtcaccag gcttatagtt
gggaccaagc tggagatcaa a
<210> 50
<211> 107
<212> PRT
<213> Artificial Sequence
<220>
<223> 317-1 pro-vk
<400> 50

Thr
30

Ser Leu

Leu Glu

45

Gly

Asn Pro Ser

60

Ser Gln val

val Tyr Tyr

GlIn
110

Trp Gly

ctctgggcga
cttggtacca
gcttcactgg
ccatcagcag

ctccgtacac

ser Tyr

Trp Leu
Leu

Lys

Leu
80

Ser

Cys Ala

95

Gly Thr

gagggccacc
gcagaaacca
ggtccctgac
cctgcaggct
gtttggcggg

Asp Ile val Met Thr GIn Ser Pro Asp Ser Leu Ala val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr ITe Asn Cys Lys Ala Ser Gln Ser val ger Asn Asp
20 25

Page 16

60
120
180
240
300
321



val Ala Trp Tyr GIn Gln Lys
35

Asn Tyr Ala Phe His Arg Phe
50 55

Ser Gly Tyr Gly Thr Asp Phe
65 70
Glu Asp val Ala val Tyr Tyr

Thr Phe Gly Gly Gly Thr Lys
100

<210> 51

<211> 114

<212> PRT

<213> Artificial Sequence

<220>
<223> 326-3B1 pro-Vvh

<400> 51

GIn val GIn Leu val Gln Ser
1 5

Ser val Lys gg] Ser Cys Lys

Gly Met ésn Trp val Arg Gln
5

Gly Trp Ile Asn Asn Asn Asn
50 55

Arg Gly Arg Phe val Phe Ser
65 70

Leu GIn Ile Ser Ser Leu Lys
85

Ala Arg Asp val Met Asp Tyr
100

Ser Ser

<210> 52

<211> 110

<212> PRT

<213> Artificial Sequence

<220>

Pro

40

Thr

Thr

cys

Leu

Gly

Ala

Ala

40

Gly

Leu

Thr

Trp

Gly

Gly

Leu

His

Glu
105

Ser

Ser

25

Pro

Glu

Asp

Glu

Gln

val

Thr

Gln

90

Ile

Glu

10

Gly

Gly

Pro

Thr

Asp

90

Gln

Page 17

Pro

Pro

Ile

75

Ala

Lys

Leu

Tyr

Gln

Thr

ser

75

Thr

Gly

Pro
Asp
60

Ser

Tyr

Lys

Thr

Gly

Tyr

60

Ala

Ala

Thr

Arg

Ser

Ser

Lys

Phe

Leu

45

Ala

Ser

val

Leu

Leu

Phe

Leu

Ser

Pro

Thr

30

Lys

GIn

Thr

Tyr

val
110

Leu

Ser

GIn

Pro
95

Gly

15

Asn

Trp

ASp

Ala

Tyr

95

Thr

Ile

Gly

Ala

80

Tyr

Ala

Tyr

Met

Phe

Tyr

80

cys

val



<223>

<400>

326-3B1 pro-vk

52

Asp Ile val Leu

1

GlIn

Gly

Lys

Arg

65

Pro

Glu

Arg

Tyr

Leu

50

Phe

val

Tyr

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

<220>
<223>

<400>

Ala

ser

35

Leu

Ser

Glu

Pro

53
114
PRT

Thr

20

Phe

Ile

Gly

Ala

Thr
100

Thr

5

Ile

Met

Tyr

Ser

Asn

85

Phe

GlIn

Thr

His

Arg

Gly

70

Asp

Gly

Ser

Cys

Trp

Ala

55

Ser

Thr

Gly

Artificial Sequence

326-3G1 pro-Vvh

53

§1n val GIn Leu

Ser

Gly

Gly

Arg

65

Leu

Ala

val

Met

Trp

50

Gly

Gln

Arg

Lys

Asn

35

Ile

Arg

Ile

Asp

val

20

Trp

Asn

Phe

Ser

val
100

val
5

Ser
val
Asn
val
Ser

85

Met

Gln

Cys

Arg

Asn

Phe

70

Leu

Asp

Ser

Lys

Gln

Asn

55

Ser

Lys

Tyr

Pro

Arg

Tyr

40

Ser

Arg

Ala

Gly

Gly

Ala

Ala

40

Gly

Leu

Thr

Trp

Ala

Ala

25

GlIn

Asn

Thr

Asn

Thr
105

Pro

Ser

25

Pro

Glu

Asp

Glu

Ser

10

Ser

GIn

Leu

Asp

Tyr

90

Lys

Glu

10

Gly

Gly

Pro

Thr

Asp

90

GlIn

Leu Ala

Glu ser

Lys Pro

Glu Ser

60

Phe Thr
75

Tyr Cys

val Glu

Leu Lys

Tyr Thr

Gln Gly

Thr Tyr

60

Ser Ala
75

Thr Ala

Gly Thr

Page 18

val

val

Gly

45

Gly

Leu

GIn

Ile

Lys

Phe

Leu

45

Ala

Ser

val

Leu

Ser

Asp

30

Gln

val

Thr

GlIn

Pro

Thr

30

Lys

Gln

Thr

Tyr

val
110

Pro

15

Asn

Pro

Pro

Ile

ser
95

Gly

15

Asn

Trp

Asp

Ala

Tyr

95

Thr

Gly

Tyr

Pro

Asn
80

Lys

Ala

Tyr

Met

Phe

Tyr

80

Cys

val



Ser Ser

<210> 54

<211> 110

<212> PRT

<213> Artificial Sequence

<220>

<223> 326-3G1l pro-Vvk

<400> 54

Asp Ile val Leu Thr GIn Ser Pro

1 5

Gln Arg Ala ;hr Ile Thr Cys Arg

0
Gly Tyr Ser Phe Met His Trp Tyr
35 40

Lys Leu Leu ITe Tyr Arg Ala Ser
50 55

Arg Phe Ser Gly Ser Gly Ser Arg

65 70

Pro val Glu Ala Asn Asp Thr Ala

85
Glu Tyr Pro Thr Phe Gly Gly Gly
100

<210> 55

<211> 342

<212> DNA

<213> Artificial Sequence

<220>

<223> 326-1 cDNA-Vh

<400> 55

caggtgcagc tggtgcagag cggcagcgag

agctgcaagg ccagcggcta caccttcacc

cccggccagg gcctggagtg gatgggctgg

gcccagggct tcagaggcag attcgtgttc

ctgcagatca gcagcctgaa gaccgaggac

atggactact ggggccaggg caccaccgtg

<210> 56

<211> 114

<212> PRT

<213> Artificial Sequence

Ala

Ala

25

GIn

Asn

Thr

Asn

Thr
105

Ser Leu

10

Ser Glu

GIn Lys
Glu

Leu

Phe
75

Asp

Tyr
90

Tyr

Lys val

ctgaagaagc
aactacggca
atcaacaaca
agcctggaca
accgccgtgt

accgtgagca

Page 19

Pro
15

Ala val ser Gly

Ser val Asp Asn

30

Tyr

Gly Gln Pro Pro

45

Pro

Ser val Pro Ala

60

Gly

Thr Thr ITe Asn

80

Leu

Gln Ser

95

Cys Gln Lys

Glu ITe Lys

110

ccggcgccag cgtgaaggtg
tgaactgggt gagacaggcc
acaacggcga gcccacctac
ccagcgccag caccgectac
acttctgcgc cagagacgtg

gc

60
120
180
240
300
342



<220>
<223>

<400>

326-
56

GIn val Gln

1

Ser

Gly

Gly

Arg

65

Leu

val

Met

Trp

50

Gly

Gln

Lys

Asn

35

Ile

Arg

Ile

1 pro-Vvh

Leu val GIn

5

val
20

Ser Cys

Trp val Arg

Asn Asn Asn

Phe
70

Phe val

Ser Ser Leu

Ser

Lys

Gln

Asn

55

Ser

Lys

Gly

Ala

Ala

40

Gly

Leu

Thr

Ser

Ser

25

Pro

Glu

Asp

Glu

Glu
10

Leu

Gly Tyr

Gly GIn

Pro Thr

Thr Ser

75

Asp Thr

Ala Arg

Ser Ser

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

<220>
<223>

<400> 57
gacattgtgc

57
330
DNA

atcacctgca
cagcagaaac
ggggtcccag
cctgtggaag
ttcggcggag
<210>
<211>
<212>
<213>

<220>
<223>

<400>

58
110
PRT

58

Asp

326-

326-

85

val
100

Met

1 cDNA-Vk

tgacccagtc
gagccagtga
caggacaacc
ccaggttcag
ctaatgatac

ggaccaaggt

1 pro-vk

Asp

Tyr Trp

Artificial Sequence

tccagectcc
aagtgttgat
tcctaaactc
cggcagtggg
tgcaaattat

ggagatcaaa

Artificial Sequence

90

GIn Gly

ttggccgtgt
aattatggct
ctgatttacc
tctaggaccg

tactgtcagc

pPage 20

Lys Lys Pro

Thr
30

Thr Phe

Leu Glu

45

Gly

Tyr Ala GlIn

60

Ala Ser Thr

Ala val Tyr

Thr Thr val

110

ctccaggaca
atagttttat
gtgcatccaa
atttcaccct

aaagtaaaga

Gly Ala

15

Asn Tyr

Trp Met

Gly Phe

Ala Tyr

80

Phe
95

Cys

Thr val

gagggccacc
gcactggtat
cctagaatct
cacaattaat

atatccgacg

120
180
240
300
330



Asp Ile

GIn Arg
Gly Tyr

Leu
50

Lys

Arg Phe

65

Pro val

Glu Tyr

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

<220>
<223>

<400>
val Ile
1

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

<220>
<223>

<400>
val Ile
1

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

<220>
<223>

<400>

val Leu Thr Gln Ser Pro

Thr Ile Thr

20

Ala Cys Arg

Ser Phe Met His

35

Tyr
40

Trp

Ala Ser

55

Leu ITe Tyr Arg

Gly Ser

70

Ser Gly Ser Arg

Glu Ala Asn Thr Ala

85

Asp

Thr Phe

100

Pro Gly Gly Gly

59

16

PRT

Artificial Sequence
317-1 H-CDR2 or CDR-H2
59

Trp Ala Gly Gly Ser Thr
5

60

16

PRT

Artificial Sequence
317-4B2 H-CDR2 or CDR-H2
60

Tyr Ala Gly Gly Ser Thr
5

61
11
PRT
Artificial Sequence

317-4B2 L-CDR1 or CDR-L1
61

Ser Leu Ala val Ser

10

Ala

Ala Ser Glu Ser val

25

Asp
30

Gln Pro Gly Gln

45

GlIn Lys

Ser val

60

Asn Leu Glu Gly

Phe Thr Thr

75

Thr Asp Leu

Asn Tyr Cys Gln GIn

Thr val Glu Ile

105

Lys
110

Pro

15

Asn

Pro

Pro

Ile

Ser
95

Gly

Tyr

Pro

Ala

Asn

80

Lys

Asn Tyr Asn Pro Ser Leu Lys Ser

10

15

Asn Tyr Asn Pro Ser Leu Lys Ser

10

Lys Ser Ser Glu Ser val Ser Asn Asp val Ala
1 5 10

Page 21

15



<210> 62
<211> 17
<212> PRT

<213> Artificial Sequence

<220>

<223> 326-1 H-CDR2 or CDR-H2

<400> 62

Trp ITe Asn Asn Asn Asn Gly Glu Pro Thr Tyr Ala GIn Gly Phe Arg
1 5 10 15

<213> Artificial Sequence

<223> 326-3Gl H-CDR2 or CDR-H2

Trp Ile Asn Asn Asn Asn Gly Glu Pro Thr Tyr Ala Gln Asp Phe Arg
1

Gly

<210> 63
<211> 17
<212> PRT
<220>
<400> 63
Gly

<210> 64
<211> 118
<212> PRT

5

<213> Artificial Sequence

<220>

<223> 317-3A1 pro-Vvh

<400> 64

Gln val Gln Leu
1

Thr Leu Ser Leu
20

Gly val His Trp
35

Gly val 1le Trp
50

Ser Arg val Thr
65

Lys Leu Ser Ser

Gln Glu
5

Thr Cys

Ile Arg

Ala Gly

Ile Ser

70

val Thr

sSer

Thr

Gln

55

val

Ala

Gly

val

Pro

40

Ser

Asp

Ala

Pro

ser

25

Pro

Thr

Thr

Asp

10

Gly Leu val

10

Gly Phe ser

Gly Lys Gly

Asn Tyr Asn
60

ser Lys Asn
75

Thr Ala val
Page 22

Lys

Leu

Leu

45

Pro

Gln

Tyr

Pro

Thr

30

Glu

Ser

Phe

Tyr

15

ser

15

ser

Trp

Leu

sSer

Cys

Tyr

Ile

Lys

Leu

80

Ala



85 90 95

Arg Ala Tyr Gly Asn Tyr Trp Tyr Ile Asp val Trp Gly Gln Gly Thr
100 105 110

Thr val Thr val Ser Ser

115
<210> 65
<211> 118
<212> PRT
<213> Artificial Sequence
<220>
<223> 317-3Cl pro-Vvh
<400> 65
Gln val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr val Ser Gly Phe Ser Leu Tgr Ser Tyr
20 25 3

Gly val His Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly V81 Ile Trp Ala Gly Gly Ser Thr Asn Tyr ggn Pro Ser Leu Lys
5 55

Ser Arg val Thr Ile Ser val Asp Thr Ser Lys Asn GIn Phe Ser Leu
65 70 75 80

Lys Leu Ser Ser val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys Ala
85 90 95

Arg Ala Tyr Gly Asn Tyr Trp Tyr Ile Asp val Trp Gly Gln Gly Thr
100 105 110

Thr val Thr val Ser Ser
115

<210> 66

<211> 118

<212> PRT

<213> Artificial Sequence

<220>
<223> 317-3E1l pro-Vh

<400> 66

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser Leu Thr Cys Thr val Ser Gly Phe Ser Leu ggr Ser Tyr
20 25

Page 23



Gly

Gly

ser

65

Lys

Arg

Thr

val

val

50

Arg

Leu

Ala

val

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

<220>
<223>

<400>

His
35

Ile

val

Ser

Tyr

Thr

115

67
118
PRT

Trp

Trp

Thr

Ser

Gly

val

Ile

Ala

Ile

val

85

Asn

Ser

Arg

Gly

Ser

70

Thr

Tyr

Ser

Gln

Gly

55

val

Ala

Trp

Artificial Sequence

317-3F1 pro-Vh

67

GIn val GIn Leu Gln Glu

1

Thr

Gly

Gly

Ser

65

Lys

Arg

Thr

Leu

val

val

50

Arg

Leu

Ala

val

<210>

ser

His

35

val

ser

Tyr

Thr

115

68

Leu

20

Trp

Trp

Thr

Ser

Gly

val

5

Thr

Ile

Ala

Ile

val

85

Asn

Ser

Cys

Arg

Gly

Ser

70

Thr

Tyr

Ser

Ser

Thr

GlIn

Gly

55

val

Ala

Trp

Pro

40

Ser

Asp

Ala

Tyr

Gly

val

Pro

40

Ser

Asp

Ala

Tyr

Pro

Thr

Thr

Asp

Ile
105

Pro

Ser

25

Pro

Thr

Thr

Asp

Ile
105

Gly

Asn

Ser

Thr

90

Asp

Gly

10

Gly

Gly

Asn

Ser

Thr

90

Asp

Page 24

Lys

Tyr

val

Leu

Phe

Lys

Tyr

Lys

Ala

val

Gly

Asn

60

Ser

val

Trp

val

Ser

Gly

Asn

60

Asn

val

Trp

Leu

45

Pro

Gln

Tyr

Gly

Lys

Leu

Leu

45

Pro

Gln

Tyr

Gly

Glu

Ser

Phe

Tyr

GlIn
110

Pro

Thr

30

Glu

Ser

val

Tyr

GlIn
110

Trp

Leu

Ser

Cys

95

Gly

ser

15

ser

Trp

Leu

Ser

cys

95

Gly

Lys

Leu

80

Ala

Thr

Glu

Tyr

Ile

Lys

Leu

80

Ala

Thr



ser
Thr
Gln
Gly
55

val
Ala

Trp

<211> 118

<212> PRT

<213> Artificial Sequence

<220>

<223> 317-3G1l pro-Vh

<400> 68

Gln val GIn Leu GIn Glu

1 5

Thr Leu Ser Leu Thr Cys

20

Gly val His Trp Ile Arg
35

Gly val Ile Trp Ala Gly

50

Ser Arg val Thr Ile Ser

65 70

Lys Leu Ser Ser val Thr

85
Arg Ala Tyr Gly Asn Tyr
100

Thr val Thr val Ser Ser
115

<210> 69

<211> 118

<212> PRT

<213> Artificial Sequence

<220>

<223> 317-3H1 pro-Vh

<400> 69

GIn val GIn Leu GIn Glu
1 5

Thr

Gly

Gly

Ser

Leu
val
val
50

Arg

Ser Leu Thr Cys
20

His Trp Ile Arg

35

Ile Trp Ala Gly

val Thr Ile Ser
70

Ser

Thr

Gln

Gly

55

Lys

Gly

val

Pro

40

Ser

Asp

Ala

Tyr

Gly

val

Pro

40

Ser

Asp

Pro

Ser

25

Pro

Thr

Thr

Asp

Ile
105

Pro

Ser

Pro

Thr

Thr

Gly
10

Gly
Gly
Asn
Ser
Thr
90

Asp

Gly
10

Gly
Gly

Asn

Ser

Page 25

Leu

Phe

Lys

Tyr

Lys

Ala

val

Leu

Phe

Lys

Tyr

Lys
75

val

Ser

Gly

Asn

60

Ser

val

Trp

val

Ser

Gly

Asn

60

Ser

Lys

Leu

Leu

45

Pro

GlIn

Tyr

Gly

Lys
Leu
Leu
45

Pro

Gln

Pro

Thr

30

Glu

Ser

val

Tyr

GlIn
110

Pro

Thr

30

Glu

Ser

val

Ser

15

Ser

Trp

Leu

Ser

cys

Gly

ser

15

Ser

Trp

Leu

Ser

Glu

Tyr

Lys

Leu

80

Ala

Thr

Glu

Tyr

Ile

Lys

Leu
80



Lys Leu Ser Ser ga] Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys Ala
5 90 95

Arg Ala Tyr Gly Asn Tyr Trp Tyr Ile Asp val Trp Gly Gln Gly Thr
100 105 110

Thr val Thr val Ser Ser
115

<210> 70

<211> 118

<212> PRT

<213> Artificial Sequence

<220>
<223> 317-311 pro-Vh

<400> 70
Gln val Gln Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser ESU Thr Cys Thr val ger Gly Phe Ser Leu Thr Ser Tyr
5 30

Gly val His Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly val Ile Trp Ala Gly Gly Ser Thr Asn Tyr Asn Pro Ser Leu Lys
50 55 60

Ser Arg val Thr Ile Ser Lys Asp Thr Ser Lys Asn GIn val Ser Leu
65 70 75 80

Lys Leu Ser Ser ga1 Thr Ala Ala Asp Thr Ala val Tyr Tyr gys Ala
5 90 5

Arg Ala Tyr Gly Asn Tyr Trp Tyr Ile Asp val Trp Gly GIn Gly Thr
100 105 110

Thr val Thr val Ser Ser

115
<210> 71
<211> 118
<212> PRT
<213> Artificial Sequence
<220>
<223> 317-4B1 pro-Vvh
<400> 71

Gln val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Glu
1 5 10 15

Page 26



Thr

Gly

Gly

ser

65

Lys

Arg

Thr

Leu

val

val

50

Arg

Leu

Ala

val

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

<220>
<223>

<400>

Ser Leu
20

His Trp
35

Ile Trp
val Thr
ser Ser
Tyr Gly
1
Thr val

115

72
118
PRT

Thr

Ile

Ala

Ile

val

85

Asn

Ser

Cys

Arg

Gly

Ser

70

Thr

Tyr

Ser

Thr

GIn

Gly

55

Lys

Ala

Trp

Artificial Sequence

317-4B3 pro-Vh

72

GIn val Gln Leu
1

Thr

Gly

Gly

Ser

65

Lys

Arg

Thr

Leu

val

val

50

Arg

Leu

Ala

val

Ser Leu
20

His Trp
35

Ile Asn
val Thr
ser Ser

Tyr Gly
1

Thr val
115

Gln
5
Thr
Ile
Ala
Ile
val
85

Asn

Ser

Glu

Cys

Arg

Gly

Ser

70

Thr

Tyr

Ser

Ser

Thr

GlIn

Gly

55

Lys

Ala

Trp

val

Pro

40

Ser

Asp

Ala

Tyr

Gly

val

Pro

40

ser

Asp

Ala

Tyr

ser

25

Pro

Thr

Thr

Asp

Ile
105

Pro

Ser

25

Pro

Thr

Thr

Asp

Ile
105

Gly

Gly

Asn

Ser

Thr

90

Asp

Gly
10

Gly
Gly
Asn
Ser
Thr
90

Asp

Page 27

Phe

Lys

Tyr

Lys

Ala

val

Leu

Phe

Lys

Tyr

Lys

Ala

val

Ser

Gly

Asn

60

Asn

val

Trp

val

Ser

Gly

Asn

60

Asn

val

Trp

Leu

Leu

45

Pro

Gln

Tyr

Gly

Lys

Leu

Leu

45

Pro

Gln

Tyr

Gly

Thr

30

Glu

Ser

Phe

Tyr

Gln
110

Pro

Thr

30

Glu

Ser

Phe

Tyr

GlIn
110

Ser

Trp

Leu

ser

cys

Gly

Ser

15

Ser

Trp

Leu

ser

Cys

Gly

Tyr

Lys

Leu

80

Ala

Thr

Glu

Tyr

Lys

Leu

80

Ala

Thr



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

<220>
<223>

<400>

73
118
PRT

Artificial Sequence

317-4B4 pro-Vvh

73

GIn val GIn Leu GIn Glu
1 5

Thr

Gly

Gly

Ser

65

Lys

Arg

Thr

Leu

val

val

50

Arg

Leu

Ala

val

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

<220>
<223>

<400>

Ser Leu
20

His Trp
35

Ile Trp

val Thr

Ser Ser

Tyr Gly

Thr val

115

74
107
PRT

Thr

Ile

Ala

Ile

val

85

Asn

Ser

Cys

Arg

Gly

Ser

70

Thr

Tyr

Ser

Ser
Thr
GlIn
Gly
55

Lys
Ala

Pro

Artificial Sequence

317-4A2 pro-vk

74

Asp Ile val Met Thr Gln Ser
1 5

Glu Arg Ala Thr Ile Asn Cys
20

val Ala Trp Tyr Gln GIn Lys
35

Asn Tyr Ala Phe His Arg Phe
50 55

Gly

val

Pro

40

Ser

Asp

Ala

Tyr

Pro

Lys

Pro

40

Thr

Pro

Ser

25

Pro

Thr

Thr

Asp

Ile
105

Asp
Ser
25

Gly

Gly

Gly Leu

10

Gly Phe

Gly Lys

Asn Tyr

Ser Lys

Thr Ala

90

Asp val

Ser Leu
10
ser GlIn

GIn Pro

val Pro

Page 28

val

Ser

Gly

Asn

60

Asn

val

Trp

Ala

Ser

Pro

Asp
60

Lys

Leu

Leu

45

Pro

Gln

Tyr

Gly

val

val

Pro

Thr

30

Glu

Ser

Phe

Tyr

GlIn
110

Ser

ser

30

Leu

Phe

ser

15

ser

Trp

Leu

ser

cys

95

Gly

Leu
15
Asn

Leu

ser

Glu

Tyr

Ile

Lys

Leu

80

Ala

Thr

Gly

Asp

Gly



Ser Gly Tyr Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Ala
65 70 75 80

Glu Asp val Ala val Tyr Tyr Cys His Gln Ala Tyr Ser Ser Pro Tyr
85 90 95

Thr Phe Gly GIn Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 75

<211> 114

<212> PRT

<213> Artificial Sequence

<220>

<223> 326-3A1 pro-Vvh

<400> 75

Gln val GIn Leu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly Ala
1 5 10 15

Ser val Lys val Ser Cys Lys Ala ger Gly Tyr Thr Phe ggr Asn Tyr
5

Gly Met égn Trp val Arg GIn Aga Pro Gly GIn Gly kgu Glu Trp Met
4

Gly Trp Ile Asn Asn Asn Asn Gly Glu Pro Thr Tyr Ala GIn Gly Phe

50 55 60
Arg Gly Arg Phe val Phe Ser Leu Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80
Leu GIn Ile Ser Ser Leu Lys Thr Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg Asp val Met Asp Tyr Trp Gly GIn Gly Thr Leu val Thr val
100 105 110
Ser Ser
<210> 76
<211> 114
<212> PRT
<213> Artificial Sequence
<220>
<223> 326-3C1l pro-vh
<400> 76

Gln val GIn Leu val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly Ala
1 5 10 15
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Ser

Gly

Gly

Arg

65

Leu

Ala

Ser

val

Met

Trp

50

Gly

GlIn

Arg

Ser

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

<220>
<223>

<400>

Lys val
20

Asn Trp
35

ITe Asn

Arg Phe

Ile Ser

Asp val

100

77
114
PRT

Ser

val

Asn

val

Ser

85

Met

Cys

Arg

Asn

Phe

70

Leu

Asp

Lys

Gln

Asn

55

Ser

Lys

Tyr

Artificial Sequence

326-3D1 pro-Vvh

77

Gln val GIn Leu val Gln

1

Ser

Gly

Gly

Arg

65

Leu

Ala

Ser

val

Met

Trp

50

Gly

Gln

Arg

Ser

Lys val
20

Asn Trp
35

Ile Asn
Arg Phe

Ile Ser

Asp val
100

5

Ser

val

Asn

val

Ser

85

Met

Cys

Arg

Asn

Phe

70

Leu

Asp

Ser

Lys

Gln

Asn

55

Ser

Lys

Tyr

Ala

Ala

40

Gly

Leu

Thr

Trp

Gly

Ala

Ala

40

Gly

Leu

Thr

Trp

ser

25

Pro

Glu

Asp

Glu

Ser

ser

25

Pro

Glu

Asp

Glu

Gly Tyr

Gly Gln

Pro Thr

Thr Ser
75

Asp Thr
90

GIn Gly

Glu Leu
10

Gly Tyr

Gly Gln

Pro Thr

Thr Ser

75

Asp Thr
90

Gln Gly

page 30

Thr

Gly

Tyr

Ala

Ala

Thr

Lys

Thr

Gly

Tyr

60

Ala

Ala

Thr

Phe

Leu

45

Ala

Ser

val

Thr

Lys

Phe

Leu

45

Ala

Ser

val

Leu

Thr

30

Lys

GIn

Thr

Tyr

val
110

Pro

Thr

30

Glu

GlIn

Thr

Tyr

val
110

Asn

Trp

Asp

Ala

Tyr

95

Thr

Gly

15

Asn

Trp

Gly

Ala

Tyr

95

Thr

Tyr

Met

Phe

Tyr

80

cys

val

Ala

Tyr

Met

Phe

Tyr

cys

val



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

<220>
<223>

<400>

78
114
PRT

Artificial Sequence

326-3E1 pro-Vvh

78

GIn val GIn Leu val Gln

1

Ser

Gly

Gly

Arg

65

Leu

Ala

Ser

val

Met

Trp

50

Gly

GlIn

Arg

Ser

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

<220>
<223>

<400>

1

Lys

Asn

35

Ile

Arg

Ile

Asp

79
114
PRT

val

20

Trp

Asn

Phe

Ser

val
100

5

Ser

val

Asn

val

Ser

85

Met

Cys

Arg

Asn

Phe

70

Leu

Asp

Ser Gly Ser

Lys

GIn

Asn

55

Ser

Lys

Tyr

Artificial Sequence

326-3F1 pro-Vvh

79

GIn val Gln Leu val GIn Ser
5

Ser val Lys val Ser Cys Lys
20

Gly Met Asn Trp val Arg GIn
35

Gly Tgp Ile Asn Asn Asn Asn
5

Ala

Ala

40

Gly

Leu

Thr

Trp

Gly

Ala

Ala

40

Gly

sSer

25

Pro

Glu

Asp

Glu

Pro

Ser
25

Pro

Glu
10

Gly
Gly
Pro
Thr
Asp
90

GlIn

Glu
10
Gly

Gly

Pro

Page 31

Leu

Tyr

Gln

Thr

Ser

75

Thr

Gly

Leu

Tyr

Gln

Thr

Lys

Thr

Gly

Tyr

60

Ala

Ala

Thr

Lys

Thr

Gly

Tyr
60

Lys

Phe

Leu

45

Ala

Ser

val

Thr

Lys

Phe

Leu

45

Ala

Pro

Thr

30

Lys

Gln

Thr

Tyr

val
110

Pro

Thr

30

Glu

GlIn

Gly

15

Asn

Trp

Asp

Ala

Tyr

95

Thr

Gly
15
Asn

Trp

Gly

Ala

Tyr

Met

Phe

Tyr

80

Cys

val

Ala

Tyr

Met

Phe



Arg Gly Arg Phe val Phe Ser Leu Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80

Leu GIn Ile Ser Ser Leu Lys Thr Glu Asp Thr Ala val Tyr Tyr Cys

85 90 95
Ala Arg Asp val Met Asp Tyr Trp Gly GIn Gly Thr Thr val Thr val
100 105 110
Ser Ser
<210> 80
<211> 114
<212> PRT
<213> Artificial Sequence
<220>
<223> 326-3B N55D pro-Vh
<400> 80
Gln val GIn Leu val GIn Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala
1 5 10 15

Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe ;Br Asn Tyr
20 25

Gly Met ggn Trp val Arg GIn Ala Pro Gly GIn Gly kgu Lys Trp Met
40

Gly Trp Ile Asn Asn Asn Asp Gly Glu Pro Thr g%r Ala GIn Asp Phe
50 55

Arg Gly Arg Phe val Phe Ser Leu Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80

Leu GIn ITe Ser Ser Leu Lys Thr Glu Sgp Thr Ala val Tyr gyr Cys
85 5

Ala Arg Asp val Met Asp Tyr Trp Gly GIn Gly Thr Leu val Thr val
100 105 110

Ser Ser

<210> 81

<211> 110

<212> PRT

<213> Artificial Sequence
<220>

<223> 326-4A1 pro-vk
<400> 81

Asp Ile val Leu Thr GIn Ser Pro Ala Ser Leu Ala val Ser Pro Gly
Page 32



Gln Arg

Gly Tyr

Lys Leu
50

Arg Phe
65

Pro val

Glu Tyr

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

<220>
<223>

<400>

Ala Thr
20

Ser Phe
35

Leu Ile

Ser Gly

Glu Ala

Pro Thr
100

82
110
PRT

Ile

Met

Tyr

Ser

Glu

85

Phe

Thr

His

Arg

Gly

70

Asp

Gly

Cys

Trp

Ala

55

Ser

Thr

Gly

Artificial Sequence

326-4A2 pro-Vvk

82

Asp Ile val Leu Thr Gln
1 5

GIn Arg

Gly Tyr

Lys Leu
50

Arg Phe
65

Pro val

Glu Tyr

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

Ala Thr
20

Ser Phe
35

Leu Ile

Ser Gly

Glu Ala

Pro Thr
100

83
327
PRT

Ile

Met

Tyr

Ser

Asn

85

Phe

Thr

His

Arg

Gly

70

Asp

Gly

Ser

Cys

Trp

Ala

55

Ser

Thr

Gly

Artificial Sequence

Arg

Tyr

40

Ser

Arg

Ala

Gly

Pro

Arg

TYyr

40

Ser

Gly

Ala

Gly

Ala
25

Gln
Asn
Thr
ASn

Thr
105

Ala
Ala
25

GlIn
Asn
Thr

Asn

Thr
105

10

Ser Glu

GIn Lys

Leu Glu

Asp Phe
75

Tyr Tyr
90

Lys val

Ser Leu
10

ser Glu

Gln Lys

Leu Glu

Asp Phe

75

Tyr Tyr
90

Lys val
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Ser

Pro

Ser

60

Thr

Cys

Glu

Ala

Ser

Pro

Ser

60

Thr

Cys

Glu

val

Gly

45

Gly

Leu

Gln

Ile

val

val

Gly

45

Gly

Leu

Gln

Ile

Asp

30

Gln

val

Thr

GIn

Lys
110

Ser

Asp

30

Gln

val

Thr

Gln

Lys

15

Asn

Pro

Pro

Ile

Ser
95

Pro

15

Asn

Pro

Pro

Ile

Ser
95

Tyr

Pro

Ala

Asn

80

Lys

Gly

Tyr

Pro

Ala

Asn

80

Lys



<220>
<223>

<400>

huIlgG4mtl pro
83

Ala Ser Thr Lys Gly Pro Ser val
1 5

ser

Phe

Gly

Leu

65

Tyr

Arg

Glu

Asp

Asn

Trp

Pro

Thr

Pro

val

50

ser

Thr

val

Phe

Thr

130

val

val

ser

Leu

ser

210

Pro

GlIn

Ser

Glu

35

His

Ser

Cys

Glu

Glu

115

Leu

Ser

Glu

Thr

Asn

195

Ser

GlIn

val

Glu

20

Pro

Thr

val

Asn

Ser

100

Gly

Met

Gln

val

Tyr

180

Gly

Ile

val

Ser

Ser

val

Phe

val

val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

TYyr

Leu
245

Thr

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

150

Asn

val

Glu

Lys

Thr

230

Thr

Ala

val

Ala

55

val

His

Gly

Ser

Arg

Pro

Ala

val

Tyr

Thr

215

Leu

Cys

Ala

Ser

40

val

Pro

Lys

Pro

val

120

Thr

Glu

Lys

Ser

Lys

200

Ile

Pro

Leu

Phe

Leu

25

Trp

Leu

Ser

Pro

Pro

105

Phe

Pro

val

Thr

val

185

Cys

Ser

Pro

val

Pro Leu
10

Gly Cys

Asn Ser

Gln Ser

Ser Ser

75

Ser Asn
90

Cys Pro

Leu Phe

Glu val

GIn Phe

155

Lys Pro

Leu Thr

Lys val

Lys Ala

Ser GIn

235

Lys Gly
250
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Ala

Leu

Gly

Ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Arg

val

Ser

Lys

220

Glu

Phe

Pro

val

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Tyr

Cys

Lys

Leu

Leu

Thr

val

Pro

110

Lys

val

Tyr

Glu

His

190

Lys

GlIn

Met

Pro

Ser

15

Asp

Thr

Tyr

Lys

Asp

95

Ala

Pro

val

val

Gln

175

Gln

Gly

Pro

Thr

Ser
255

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

val

Asp

Leu

Arg

Lys

Asp



Ile

Thr

Arg

305

Leu

Ala

Thr

Leu

290

ser

Ser

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

<220>
<223>

<400>

val

Pro

275

Thr

val

Leu

84
327
PRT

Glu

260

Pro

val

Met

Ser

Trp

val

Asp

His

Leu
325

Glu

Leu

Lys

Glu

310

Gly

Ser

ASp

Ser

295

Ala

Lys

Artificial Sequence

huigG4mt2 pro

84

Ala ser Thr Lys g1y Pro
1

Ser

Phe

Gly

Leu

65

Tyr

Arg

Pro

Asp

Thr

Pro

val

50

Ser

Thr

val

val

Thr

130

val

Ser

Glu

35

His

Ser

Cys

Glu

Ala

115

Leu

Ser

Glu

20

Pro

Thr

val

Asn

Ser

100

Gly

Met

GIn

Ser

val

Phe

val

val

85

Lys

Gly

Ile

Glu

Thr

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

150

Ser

Ala

val

Ala

55

val

His

Gly

Ser

Asn

ser

280

Arg

Leu

val

Ala

Ser

40

val

Pro

Lys

Pro

val

120

Thr

Glu

Gly

Asp

Trp

His

Phe

Leu

Trp

Leu

Ser

Pro

Pro

105

Phe

Pro

val

GIn Pro

Gly Ser

GIn Glu

Asn His
315

Pro Leu
10

Gly Cys

Asn Ser

Gln Ser

ser Ser

75

ser Asn
90

Cys Pro

Leu Phe

Glu val

GIn Phe
155
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Glu

Phe

Gly

Tyr

Ala

Leu

Gly

Ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Asn
Phe
285

Asn

Thr

Pro

val

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Asn

270

Leu

val

GIn

Leu

Thr

val

Pro

110

Lys

val

Tyr

Tyr

Tyr

Phe

Lys

Ser

15

Asp

Thr

Tyr

Lys

Asp

95

Ala

Pro

val

val

Lys

Ser

ser

ser
320

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

val

Asp
160



Gly

Asn

Trp

Pro

Glu

Asn

Ile

Thr

Arg

Cys
305

val

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Leu

290

Ser

Glu

Thr

Asn

195

Ser

Gln

val

val

Pro

275

Thr

val

Leu Ser Leu

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

<220>
<223>

<400>

85
327
PRT

val

Tyr

180

Gly

Ile

val

Ser

Glu

260

Pro

val

Met

Ser

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

val

Asp

His

Leu
325

Asn

val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu

310

Gly

Ala

val

Tyr

Thr

215

Leu

cys

sSer

Asp

ser

295

Ala

Lys

Artificial Sequence

huIgG4mt6 pro

85

Ala Ser Thr Lys Gly Pro Ser
1 5

Lys

Ser

Lys

Ile

Pro

Leu

Asn

Ser

280

Arg

Leu

val

Ser Thr Ser Glu Ser Thr Ala Ala

Phe Pro Glu Pro val Thr val

35

Gly val His Thr Phe Pro Ala

ser
40

val

Thr

val

185

Cys

Ser

Pro

val

Gly

Asp

Trp

His

Phe
Leu
25

Trp

Leu

Lys Pro Arg

Leu Thr val

Lys val Ser

Lys Ala Lys

Ser GIn Glu

Lys Gly Phe

GIn Pro Glu

Gly Ser Phe

GIn Glu Gly

Asn His Tyr
315

Pro Leu Ala

Gly Cys Leu

Asn Ser Gly

Gln Ser Ser
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Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe

285

Asn

Thr

Pro

val

Ala

45

Gly

Glu

His

190

Lys

GIn

Met

Pro

Asn

270

Leu

val

GlIn

Cys

Lys

Leu

Leu

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Tyr

Tyr

Phe

Lys

ser
15
Asp

Thr

Tyr

Phe

Asp

Leu

Arg

Lys

Ser

Ser

Ser
320

Arg

Tyr

Ser

Ser



Leu

65

Tyr

Arg

Pro

Asp

Ala

145

Gly

Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Arg

305

Leu

50

Ser

Thr

val

val

Thr

130

val

val

Ser

Leu

Ser

210

Pro

GIn

Ala

Thr

Leu

290

Ser

Ser

Ser

Cys

Glu

Ala

115

Leu

Ser

Glu

Thr

Asn

195

Ser

GIn

val

val

Pro

275

Thr

val

Leu

val

Asn

Ser

100

Gly

Met

GIn

val

Tyr

180

Gly

Ile

val

Ser

Glu

260

Pro

val

Met

Ser

val

val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

val

Asp

His

Leu
325

Thr

70

Asp

Tyr

Pro

Ser

val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu

310

Gly

55

val

His

Gly

Ser

Ala

val

Tyr

Thr

215

Leu

Cys

Ser

ASp

Ser

295

Ala

Lys

Pro

Lys

Pro

val

120

Thr

Glu

Lys

ser

Lys

Ile

Pro

Leu

Asn

Ser

280

Arg

Leu

Ser

Pro

Pro

105

Phe

Pro

val

Thr

val

185

Cys

Ser

Pro

val

Gly

Asp

Trp

His

Ser Ser
75

ser Asn

90

Cys Pro

Leu Phe

Glu val

GIn Phe

155

Lys Pro

Leu Thr

Lys val

Lys Ala

Ser Gln

235

Gln Pro

Gly ser

GIn Glu

Asn His
315
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60

Leu

Thr

Pro

Pro

Thr

140

Asn

Arg

val

Ser

Lys

Glu

Phe

Glu

Phe

Gly

Tyr

Gly

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe

285

Asn

Thr

Thr

val

Pro

110

Lys

val

Tyr

Glu

His

190

Lys

GlIn

Met

Pro

AsSn

270

Leu

val

Gln

Lys

Asp

95

Ala

Pro

val

val

GIn

175

Gln

Gly

Pro

Thr

Ser

255

TYyr

Tyr

Phe

Lys

Thr

80

Lys

Pro

Lys

val

Asp

Leu

Arg

Lys

Asp

Lys

Ser

Ser

Ser
320



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

<220>
<223>

<400>

86
327
PRT

Artificial Sequence

huligG4mt8 pro

86

Ala Ser Thr Lys
1

Ser

Phe

Gly

Leu

65

Tyr

Arg

Pro

Asp

Thr

145

Gly

Asn

Trp

Pro

Glu

Thr

Pro

val

50

sSer

Thr

val

val

Thr

130

val

val

Ser

Leu

Ser

210

Pro

Ser

Glu

35

His

Ser

Cys

Glu

Ala

115

Leu

Ser

Glu

Thr

Asn

195

ser

GIn

Glu

20

Pro

Thr

val

Asn

Ser

100

Gly

Met

Gln

val

Tyr

180

Gly

Ile

val

Gly Pro Ser val
5

Ser

val

Phe

val

val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Thr

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

val

Glu

Lys

Thr

Ala

val

Ala

55

val

His

Gly

ser

Arg

Pro

Ala

val

Tyr

Thr

215

Leu

Ala

Ser

40

val

Pro

Lys

Pro

val

120

Thr

Glu

Lys

Ser

Lys

Ile

Pro

Phe

Leu

25

Trp

Leu

Ser

Pro

Pro

105

Phe

Pro

val

Thr

val

185

Cys

Ser

Pro

Pro

10

Gly

Asn

Gln

Ser

Ser

90

cys

Leu

Glu

Gln

Lys

Lys

Leu

Cys

ser

ser

ser

75

Asn

Pro

Phe

val

Phe

155

Pro

Thr

val

Ala

Ala

Leu

Gly

ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Arg

val

Ser

Lys
220

Ser GIn Glu

Page 38

Pro

val

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Cys

Lys

Leu

Leu

Thr

val

Pro

110

Lys

val

Tyr

Glu

His

190

Lys

GIn

Met

Ser

15

Asp

Thr

Tyr

Lys

Asp

95

Ala

Pro

val

val

Gln

175

Gln

Gly

Pro

Thr

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

val

Asp

Phe

Asp

Leu

Arg

Lys



225

Asn

Ile

Thr

Arg

Cys
305

GlIn

Ala

Thr

Leu

290

Ser

val

val

Pro

275

Thr

val

Leu Ser Leu

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

<220>
<223>

<400>

87
327
PRT

Ser

Glu

260

Pro

val

Met

Ser

Leu

245

Trp

val

Asp

His

Leu
325

230

Thr

Glu

Leu

Lys

Glu

310

Gly

Cys

Ser

Asp

Ser

295

Ala

Lys

Artificial Sequence

huIgG4mt9 pro

87

Ala ser Thr Lys Gly Pro
1 5

Ser

Phe

Gly

Leu

65

Tyr

Arg

Pro

Thr

Pro

val

50

Ser

Thr

val

val

Ser

Glu

35

His

Ser

Cys

Glu

Ala
115

Glu

20

Pro

Thr

val

Asn

Ser

100

Gly

Ser

val

Phe

val

val

85

Lys

Gly

Thr

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

Ala

val

Ala

55

val

His

Gly

Ser

Leu

Asn

ser

280

Arg

Leu

val

Ala

Ser

40

val

Pro

Lys

Pro

val
120

Asp

Trp

His

Phe

Leu

25

Trp

Leu

Ser

Pro

Pro

105

Phe

235

Lys Gly

Gln Pro

Gly ser

GIn Glu

Asn His
315

Pro Leu
10

Gly Cys

Asn Ser

Gln Ser

Ser Ser

75

Ser Asn
90

Cys Pro

Leu Phe

Page 39

Phe

Glu

Phe

Ala

Leu

Gly

Ser

60

Leu

Thr

Pro

Pro

Tyr

Asn

Phe

285

Asn

Thr

Pro

val

Ala

45

Gly

Gly

Lys

Cys

Pro
125

Pro

Asn

270

Leu

val

Gln

Leu

Thr

val

Pro

110

Lys

Ser

255

Tyr

Tyr

Phe

Lys

Ser

15

Asp

Thr

Tyr

Lys

Asp

95

Ala

Pro

240

Asp

Lys

Ser

Ser

Ser
320

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys



Asp

Ala

145

Gly

Asn

Trp

Pro

AsSn

Ile

Thr

Lys

cys

305

Leu

Thr

130

val

val

ser

Leu

ser

210

Pro

Gln

Ala

Thr

Leu

290

Ser

Ser

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

<220>
<223>

<400>

1

Leu

Ser

Glu

Thr

Asn

195

Ser

Gln

val

val

Pro

275

Thr

val

Leu

88
327
PRT

Met

GlIn

val

Tyr

180

Gly

Ile

val

Ser

Glu

260

Pro

val

Met

Ser

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

val

Asp

His

Leu
325

Ser

val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu

310

Gly

Arg

Pro

Ala

val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Ser

295

Ala

Lys

Artificial Sequence

huIgG4mtl0 pro

88

Thr Pro

Glu val

Lys Thr

Ser val

185

Lys Cys

ITle Ser

Pro Pro

Leu val

Asn Gly

ser Asp

280

Arg Trp

Leu His

Glu

Gln

Lys

Lys

Ser

Gly

Gln

Asn

val

Phe

155

Pro

Thr

val

Ala

Gln

235

Pro

ser

Glu

His
315

Thr

140

Asn

Arg

val

Ser

Lys

Glu

Phe

Glu

Phe

Gly

Tyr

Cys

Trp

Glu

Leu

Asn

205

Glu

Tyr

Asn

Phe

285

Asn

Thr

val

Tyr

Glu

His

190

Lys

GlIn

Met

Pro

Asn

270

Leu

val

GlIn

val

val

Gln

175

GlIn

Gly

Pro

Thr

Ser

255

Tyr

Tyr

Phe

Lys

val

Asp

160

Phe

Asp

Leu

Arg

Asp

Lys

Ser

Ser

Ser
320

Ala Ser Thr Lys §1y Pro Ser val Phe Pro Leu Ala Pro Cys Ser Arg
15

Ser Thr ser ggu Ser Thr Ala Ala Leu Gly Cys Leu val ;ys Asp Tyr
25 0

Page 40



Phe

Gly

Leu

65

Tyr

Arg

Pro

Asp

Ala

145

Gly

Asn

Trp

Pro

Asn

Ile

Thr

Lys

Pro

val

50

Ser

Thr

val

val

Thr

130

val

val

Ser

Leu

Ser

210

Pro

GlIn

Ala

Thr

Leu
290

Glu

35

His

Ser

cys

Glu

Ala

115

Leu

Ser

Glu

Thr

Asn

195

ser

Gln

val

val

Pro

275

Thr

Pro

Thr

val

Asn

Ser

100

Gly

Met

Gln

val

Tyr

180

Gly

Ile

val

Ser

Glu

260

Pro

val

val

Phe

val

val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

val

Asp

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

Asp

Asn

val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

val

Ala

55

val

His

Gly

Ser

Ala

val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Ser
295

Ser

40

val

Pro

Lys

Pro

val

120

Thr

Glu

Lys

Ser

Lys

Ile

Pro

Leu

Asn

Ser

280

Arg

Trp

Leu

Ser

Pro

Pro

105

Phe

Pro

val

Thr

val

185

Cys

Ser

Pro

val

Gly

Asp

Trp

AsSn

Gln

Ser

Ser

90

Cys

Leu

Glu

GlIn

Lys

Lys

Ser

Gly

Gln

Page 41

Ser

Ser

Ser

75

Asn

Pro

Phe

val

Phe

155

Pro

Thr

val

Ala

GlIn

235

Gly

Pro

Ser

Glu

Gly

Ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Arg

val

Ser

Phe

Glu

Phe

Gly

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Glu

val

Asn

205

Gly

Glu

Tyr

Asn

Phe

285

Asn

Leu

Leu

Thr

val

Pro

110

Lys

val

Tyr

Glu

His

190

Lys

GIn

Met

Pro

Asn

270

Leu

val

Thr

Tyr

Lys

Asp

95

Ala

Pro

val

val

GlIn

175

GIn

Gly

Pro

Thr

ser

255

Tyr

Tyr

Phe

Ser

Ser

Thr

80

Lys

Pro

Lys

val

Asp

Leu

Arg

Lys

Asp

Lys

Ser

Ser



305

310

Leu Ser Leu Ser Leu Gly Lys

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

<220>
<223>

<400>

Met Glu Arg His
1

val

Pro

Thr

Glu

65

GlIn

Thr

Tyr

Gly

Gly

Pro

Ser

Gly

His

Gly

Arg

50

Trp

Lys

Ala

Tyr

GIn

130

Gly

Ala

Ala

Thr

89
367
PRT

325

Artificial Sequence

0S8 pro

89

Ser

Ala

35

Tyr

Ile

Phe

Tyr

Gly

Gly

Ile

Ser

Ser
195

GIn

20

Ser

Thr

Gly

Lys

Met

100

Ala

Thr

Ser

Met

Ser

180

Pro

Trp
5
val
val
Met
Tyr
Asp
85
Gln
Arg
Thr
Gly
Ser
165

ser

Lys

Ile

GlIn

Lys

His

Ile

70

Lys

Leu

TYyr

Leu

val

Arg

Phe

Leu

Met

Trp

55

Asn

Ala

Ser

Tyr

Thr

135

Gly

Ser

Ser

Trp

Leu

Gln

Ser

40

val

Pro

Thr

Ser

Asp

val

Gly

Pro

Tyr

Ile
200

Leu

GlIn

25

Cys

Lys

ser

Leu

Leu

105

Asp

Ser

Ser

Gly

Met

185

Tyr

Leu Leu Ser
10

ser Gly Ala
Lys Ala Ser

Gln Arg Pro
60

Arg Gly Tyr
75

Thr Thr Asp
90

Thr ser Glu
His Tyr Cys
ser Gly g1y

Gln Ile val
155

Glu Lys val
170

Asn Trp Tyr

Asp Thr Ser

Page 42

val

Glu

Gly

45

Gly

Thr

Lys

Asp

Leu

125

Gly

Leu

Thr

Gln

Thr

Leu

30

Tyr

GlIn

Asn

Ser

ser

110

Asp

Gly

Thr

Met

GIn

190

Leu

Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser
315

Ala

15

Ala

Thr

Gly

Tyr

ser

95

Ala

Tyr

Ser

Gln

Thr

175

Lys

Ala

320

Gly

Arg

Phe

Leu

Asn

80

ser

val

Trp

Gly

Ser

160

cys

Ser

Ser



Gly val Pro Ala His
210

Leu Thr Ile Ser Gly
225

GIn GIn Trp Ser Ser
245

Glu ITe Asn Ser Ser
260

Thr Thr Lys Pro val

Thr Ser GIn Pro Gln
290

Lys Gly Thr Gly Leu

Leu Ala Gly Ile Cys
325

ITe Cys Tyr His Arg
340

Leu val Arg GIn Glu
355

<210> 90
<211> 304
<212> PRT

Phe Arg
215

Met Glu
230

Asn Pro

val val

Leu Arg

Arg Pro

295

Asp Phe
310
val Ala

ser Arg

Gly Lys

<213> Artificial Sequence

<220>
<223> P3Z pro

<400> 90
Met GIn Ile Pro Gln
1 5

Leu Gly Trp Arg Pro
20
Asn Pro Pro Thr Phe
35

Asn Ala Thr Phe Thr
50

Leu Asn Trp Tyr Arg
65

Ala Pro
Gly Trp
Ser Pro
Cys Ser
55

Met Ser
70

Gly

Ala

Phe

Pro

Thr

280

Glu

Ala

Leu

Lys

Pro
360

Trp

Phe

Ala

40

Phe

Pro

Ser

Glu

Thr

val

265

Pro

Asp

cys

Leu

Arg

345

Arg

Pro

Leu

25

Leu

Ser

Ser

Gly

AsSp

Phe

250

Leu

Ser

Cys

Asp

Leu

330

val

Pro

val
10
ASp

Leu

Asn

Ser

Ala

235

Gly

Gln

Pro

Arg

Ile

315

Ser

Cys

Ser

val

Ser

val

Thr

Gly

Ala

ser

Lys

val

Pro

300

Tyr

Leu

Lys

Glu

Trp

Pro

val

ser
60

Asn Gln Thr

Page 43

75

Thr

Thr

Gly

val

His

285

Arg

Ile

Ile

Cys

Ala
Asp
Thr
45

Glu

Asp

Ser

Tyr

Thr

Asn

270

Pro

Gly

Trp

Ile

Pro

350

Ile

val

Arg

30

Glu

Ser

Lys

Tyr

Tyr

Thr

Ser

Ala

Thr

335

Arg

val

Leu

15

Pro

Gly

Phe

Leu

Ser

cys

240

Leu

Thr

Gly

val

Pro

320

Leu

Pro

Trp

Asp

val

Ala
80



Ala

val

Ala

Ala

Thr

145

Arg

Leu

val

Asn

val

225

Gln

Asp

Arg

Thr

Phe

Thr

Arg

Pro

130

Glu

Pro

Leu

Lys

GlIn

210

Leu

Arg

Lys

Arg

Lys

Pro

GlIn

Arg

Ala

Gly

Phe

195

Leu

Asp

Arg

Met

N O
i<

Asp

Glu

Leu

100

Asn

Ala

Arg

Gly

Ser

180

Ser

Tyr

Lys

Lys

Ala

260

Lys

Thr

Asp

85

Pro

Asp

GlIn

Ala

GlIn

165

Leu

Arg

Asn

Arg

Asn

245

Glu

Gly

Tyr

Arg

Asn

Ser

Ile

Glu

150

Phe

val

Ser

Glu

Arg

Pro

Ala

His

Asp

Ser

Gly

Gly

Gln

Leu

Ala

Leu

215

Gly

GlIn

Tyr

Asp

Ala
295

Gln

Arg

Thr

120

Glu

Pro

Thr

Leu

Asp

Asn

Arg

Glu

Ser

Gly

Leu

Pro

105

Tyr

Ser

Thr

Leu

val

185

Ala

Leu

Asp

Gly

Glu

265

Leu

Gly

90

Phe

Leu

Leu

Ala

val

170

Trp

Pro

Gly

Pro

Leu

250

Ile

TYyr

Met

Page 44

Gln

His

Cys

Arg

His

155

val

val

Ala

Arg

Glu

235

Tyr

Gly

Gln

Gln

Asp

Met

Gly

Ala

140

Pro

Gly

Leu

Tyr

220

Met

Asn

Met

Gly

Ala
300

Cys

Ser

Ala

125

Glu

Ser

val

Ala

Gln

205

Glu

Gly

Glu

Lys

Leu

285

Leu

Arg

val

110

Ile

Leu

Pro

val

val

190

Gln

Glu

Gly

Leu

Gly

Ser

Pro

Phe

95

val

Ser

Arg

Ser

Gly

Ile

Gly

Tyr

Lys

GIn

Glu

Thr

Pro

Arg

Arg

Leu

val

Pro

160

Gly

Arg

Gln

Asp

Pro

240

Lys

Arg

Ala

Arg





