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210> 1

<211> 7

<212> PRT

<213> Mus musculus

<400> 1

Gly Phe Thr Phe Ser Ser Tyr
1 5

<210> 2

<211> 5

<212> PRT

<213> Mus musculus

<400> 2

Ser Lys Gly Gly Asn
1 5

216> 3

<211> 10

<212> PRT

<213> Mus musculus

<400> 3
Gly Trp Gly Asp Tyr Gly Trp Phe Ala Tyr
1 5 10

<210> 4

<211> 10

<212> PRT

<213> Mus musculus

<400> 4



Gly Phe Thr Phe Ser Ser Tyr Ala Met Ser
1 5 10

216> 5

<211> 9

<212> PRT

<213> Mus musculus

<400> 5

Ser Ile Ser Lys Gly Gly Asn Thr Tyr
1 5

<210> 6

<211> 10

<212> PRT

<213> Mus musculus

<400> 6

Gly Trp Gly Asp Tyr Gly Trp Phe Ala Tyr
1 5 10

210> 7

<211> 5

<212> PRT

<213> Mus musculus

<400> 7

Ser Tyr Ala Met Ser
1 5

<210> 8

<211> 16

<212> PRT

<213> Mus musculus

<400> 8

Ser Ile Ser Lys Gly Gly Asn Thr Tyr Tyr Pro Asn Ser Val Lys Gly
1 5 10 15

216> 9

<211> 10

<212> PRT

<213> Mus musculus



<400> 9

Gly Trp Gly Asp Tyr Gly Trp Phe Ala Tyr
1 5 10

<210> 10

<211> 8

<212> PRT

<213> Mus musculus

<400> 10

Gly Phe Thr Phe Ser Ser Tyr Ala
1 5

210> 11

<211> 7

<212> PRT

<213> Mus musculus

<400> 11

Ile Ser Lys Gly Gly Asn Thr
1 5

<210> 12

<211> 13

<212> PRT

<213> Mus musculus

<400> 12

Ala Arg Gly Trp Gly Asp Tyr Gly Trp Phe Ala Tyr Trp
1 5 10

210> 13

<211> 11

<212> PRT

<213> Mus musculus

<400> 13

Lys Ala Ser Gln Asp Ile Asn Arg Tyr Leu Asn
1 5 10

<210> 14

<211> 7

<212> PRT

<213> Mus musculus



<400> 14

Arg Ala Asn Arg Leu Leu Asp
1 5

210> 15

<211> 9

<212> PRT

<213> Mus musculus

<400> 15

Leu Gln Tyr Asp Glu Phe Pro Leu Thr
1 5

<210> 16

<211> 11

<212> PRT

<213> Mus musculus

<400> 16

Lys Ala Ser Gln Asp Ile Asn Arg Tyr Leu Asn
1 5 10

210> 17

<211> 7

<212> PRT

<213> Mus musculus

<400> 17

Arg Ala Asn Arg Leu Leu Asp
1 5

<210> 18

<211> 9

<212> PRT

<213> Mus musculus

<400> 18
Leu Gln Tyr Asp Glu Phe Pro Leu Thr

1 5

<210> 19
<211> 11
<212> PRT



<213> Mus musculus
<400> 19

Lys Ala Ser Gln Asp Ile Asn Arg Tyr Leu Asn
1 5 10

<210> 20

<211> 7

<212> PRT

<213> Mus musculus

<400> 20

Arg Ala Asn Arg Leu Leu Asp
1 5

210> 21

<211> 9

<212> PRT

<213> Mus musculus

<400> 21

Leu Gln Tyr Asp Glu Phe Pro Leu Thr
1 5

<210> 22

<211> 6

<212> PRT

<213> Mus musculus

<400> 22

Gln Asp Ile Asn Arg Tyr
1 5

210> 23

<211> 3

<212> PRT

<213> Mus musculus

<400> 23
Arg Ala Asn
1

<210> 24
<211> 9



<212>
<213>

<400>
Leu Gln

1

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

Ser Leu

Ala Met

Ala Ser
50

Gly Arg
65

Gln Met

Arg Gly

Leu Val

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

<220>

PRT
Mus musculus

24
Tyr Asp Glu Phe Pro Leu Thr
5
25
118
PRT
Mus musculus

25

Lys Leu Val Glu Ser

Lys Leu Ser Cys Ala
20

Ser Trp Val Arg Gln
35

Ile Ser Lys Gly Gly
55

Phe Thr Ile Ser Arg
70

Ser Ser Leu Arg Ser
85

Trp Gly Asp Tyr Gly
100

Thr Val Ser Ala
115

26
118
PRT
Artificial Sequence

Gly

Ala

Asn

40

Asn

Asp

Glu

Trp

Gly

Ser

25

Pro

Thr

Asn

Asp

Phe
105

Asp

10

Gly

Glu

Tyr

Ala

Thr

90

Ala

Leu

Phe

Lys

Tyr

Arg

75

Ala

Tyr

Val

Thr

Arg

Pro

60

Asn

Leu

Trp

Lys

Phe

Leu

45

Asn

Ile

Tyr

Gly

Pro

Ser

30

Glu

Ser

Leu

Tyr

Gln
110

Gly

15

Ser

Trp

Val

Tyr

Cys

95

Val

Gly

Tyr

Val

Lys

Leu

80

Ala

Thr



<223>

<400>

VHO1

26

Glu Val Gln

1

Ser

Ala

Ser

Gly

65

Gln

Lys

Leu

Leu

Met

Ser

50

Arg

Met

Gly

Val

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

<220>
<223>

<400>

Arg

Ser
35

Ile

Phe

Asn

Trp

Thr

115

27
118
PRT

sequence

Leu

Leu

20

Trp

Ser

Thr

Ser

Gly

100

Val

Leu

Ser

Val

Lys

Ile

Leu

85

Asp

Ser

Glu

Cys

Arg

Gly

Ser

70

Arg

Tyr

Ser

Ser

Ala

Gln

Gly

55

Arg

Ala

Gly

Artificial Sequence

VH92 sequence

27

Gly

Ala

Ala

40

Asn

Asp

Glu

Trp

Gly

Ser

25

Pro

Thr

Asn

Asp

Phe
105

Gly

10

Gly

Gly

Tyr

Ser

Thr

90

Ala

Leu

Phe

Lys

Tyr

Lys

75

Ala

Tyr

Val

Thr

Gly

Ala

60

Asn

Val

Trp

Gln

Phe

Leu

45

Asp

Thr

Gly

Pro

Ser

30

Glu

Ser

Leu

Tyr

Gln
110

Gly

15

Ser

Trp

Val

Tyr

Cys

95

Val

Gly

Tyr

Val

Lys

Leu

80

Ala

Thr

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr

20

25

30



Ala

Ala

Gly

65

Gln

Arg

Leu

Met

Ser

50

Arg

Met

Gly

Val

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

<220>
<223>

<400>

Ser
35

Ile

Phe

Asn

Trp

Thr

115

28
118
PRT

Trp

Ser

Thr

Ser

Gly

100

Val

Val

Lys

Ile

Leu

85

Asp

Ser

Arg

Gly

Ser

70

Arg

Tyr

Ser

Gln

Gly

55

Arg

Ala

Gly

Artificial Sequence

VH93 sequence

28

Gln Val Gln

1

Ser Leu Arg

Ala Met Ser

35

Ser Ser Ile

50

Gly Arg Phe

65

Leu

Leu

20

Trp

Ser

Thr

Val

Ser

Ile

Lys

Ile

Glu

Cys

Arg

Gly

Ser
70

Ser

Ala

Gln

Gly

55

Arg

Ala

40

Asn

Asp

Glu

Trp

Gly

Ala

Ala

40

Asn

Asp

Pro

Thr

Asn

Asp

Phe
105

Gly

Ser

25

Pro

Thr

Asn

Gly

Tyr

Ser

Thr

90

Ala

Gly

10

Gly

Gly

Tyr

Ala

Lys

Tyr

Lys

75

Ala

Tyr

Leu

Phe

Lys

Tyr

Lys
75

Gly

Ala

60

Asn

Val

Trp

Val

Thr

Gly

Ala

60

Asn

Leu
45

Asp

Thr

Gly

Lys

Phe

Leu

45

Asp

Ser

Glu

Ser

Leu

Tyr

Gln
110

Pro

Ser

30

Glu

Ser

Leu

Trp

Val

Tyr

Cys

95

Val

Gly

15

Ser

Trp

Val

Tyr

Val

Lys

Leu

80

Ala

Thr

Gly

Tyr

Val

Lys

Leu
80



Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala

85

90

95

Arg Gly Trp Gly Asp Tyr Gly Trp Phe Ala Tyr Trp Gly Gln Val Thr

100

Leu Val Thr Val Ser Ser

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

<220>
<223>

<400>

115

29
118
PRT

Artificial Sequence

VH94 sequence

29

Gln Val Gln

1

Ser

Ala

Gly

Gly

65

Glu

Arg

Leu

Val

Met

Ser

50

Arg

Leu

Gly

Val

Lys

Ser

35

Ile

Val

Ser

Trp

Thr
115

Leu

Val
20

Trp

Ser

Thr

Ser

Gly

100

Val

Val

Ser

Val

Lys

Ile

Leu

85

Asp

Ser

Gln

Cys

Arg

Gly

Thr

70

Arg

Tyr

Ser

Ser

Lys

Gln

Gly

55

Arg

Ser

Gly

Gly

Ala

Ala

40

Asn

Asp

Glu

Trp

105

Ala

Ser

25

Pro

Thr

Thr

Asp

Phe
105

Glu

10

Gly

Gly

Tyr

Ser

Thr

90

Ala

Val

Phe

Gln

Tyr

Ala

75

Ala

Tyr

Lys

Thr

Arg

Ser

60

Ser

Val

Trp

Lys

Phe

Leu

45

Gln

Thr

Tyr

Gly

110

Pro

Ser

30

Glu

Lys

Ala

Tyr

Gln
110

Gly

15

Ser

Trp

Phe

Tyr

Cys

95

Val

Ala

Tyr

Met

Gln

Met

80

Ala

Thr



Mus musculus

Met

Thr

20

Phe

Asn

Gly

Gly

Asp
100

Thr

Ile

Gln

Arg

Gln

Ile

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

Leu

55

Tyr

Tyr

Lys

Artificial Sequence

VL77 sequence

<210> 30

<211> 107

<212> PRT

<213>

<400> 30

Asp Ile Lys

1

Glu Arg Val

Leu Asn Trp
35

Tyr Arg Ala

50

Ser Gly Ser

65

Glu Asp Met

Thr Phe Gly

<210> 31

<211> 107

<212> PRT

<213>

<220>

<223>

<400> 31

Pro

Lys

Pro

40

Asp

Ser

Cys

Leu

Asp Ile Gln Met Thr Gln Ser Pro

1

5

Ser

Ala

25

Gly

Gly

Leu

Leu

Glu
105

Ser

Ser

10

Ser

Lys

Val

Thr

Gln

90

Leu

Met

Gln

Ser

Pro

Ile

75

Tyr

Lys

Tyr

Asp

Pro

Ser

60

Ser

Asp

Ala

Ile

Lys

45

Arg

Ser

Glu

Ser

Asn

30

Thr

Phe

Leu

Phe

Ser Leu Ser Ala Ser

10

Leu

15

Arg

Leu

Ser

Asp

Pro
95

Val
15

Tyr

Ile

Gly

Tyr

80

Leu

Gly

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Ile Asn Arg Tyr

20

25

30

Leu Asn Trp Phe Gln Gln Lys Pro Gly Lys Ala Pro Lys Ser Leu Ile



Tyr

Ser

65

Glu

Thr

35

Arg Ala Asn

50

Gly Ser Gly

Asp Phe Ala

Phe Gly Gln

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

<220>
<223>

<400>

32
107
PRT

100

Arg Leu Leu

55

Thr Asp Phe

70

Thr Tyr Tyr

85

Gly Thr Lys

Artificial Sequence

VL78 sequence

32

Asp Ile Gln

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Arg

Asn

Arg

50

Gly

Asp

Phe

Val

Trp

35

Ala

Ser

Phe

Gly

Met

Thr

20

Phe

Asn

Gly

Ala

Gln

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

Leu

55

Phe

Tyr

Lys

40

Asp

Thr

Cys

Leu

Pro

Lys

Pro

40

Ser

Thr

Cys

Leu

Gly

Leu

Leu

Glu
105

Ser

Ala

25

Gly

Leu

Leu

Glu

Val

Thr

Gln

90

Ile

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

45

Pro Ser Arg Phe Ser Gly

60

Ile Ser Ser Leu Gln Pro

75

80

Tyr Asp Glu Phe Pro Leu

Lys

Leu Ser

Gln Asp

Ala Pro

Pro Ser

60

Ile Ser
75

Tyr Asp

Lys

Ala

Ile

Lys

45

Arg

Ser

Glu

Ser

Asn

30

Ser

Phe

Leu

Phe

95

Val

15

Arg

Leu

Ser

Gln

Pro
95

Gly

Tyr

Ile

Gly

Pro

80

Leu



100

Artificial Sequence

VL79 sequence

Met

Thr

20

Tyr

Asn

Gly

Ala

Gln
100

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Cys

Lys

Leu

55

Phe

Tyr

Lys

Artificial Sequence

VL8O sequence

<210> 33

<211> 107

<212> PRT

<213>

<220>

<223>

<400> 33

Asp Ile Gln

1

Asp Arg Val

Leu Asn Trp
35

Tyr Arg Ala

50

Ser Gly Ser

65

Glu Asp Phe

Thr Phe Gly

<210> 34

<211> 107

<212> PRT

<213>

<220>

<223>

<400> 34

Pro

Lys

Pro

40

Asp

Thr

Cys

Leu

105

Ser

Ala

25

Gly

Gly

Leu

Leu

Glu
105

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Ser

Asp

Pro

Ser

60

Ser

Asp

Ala

Ile

Lys

45

Arg

Ser

Glu

Ser

Asn

30

Leu

Phe

Leu

Phe

Val

15

Arg

Leu

Ser

Gln

Pro
95

Gly

Tyr

Ile

Gly

Pro

80

Leu

Asp Ile Val Met Thr Gln Thr Pro Leu Ser Ser Pro Val Thr Leu Gly

1

5

10

15



Gln Pro Ala

Leu Asn Trp

35

Tyr Arg Ala

50

Ser Ala

65

Gly

Glu Asp Val

Thr Phe Gly

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

35

354
DNA
Mus

<400> 35
gaagtgaagc

agctgtgccg
cccgagaagc
aacagcgtga
cagatgagca
gactacggat
<210>
<211>

<212>
<213>

36
354
DNA

<220>
<223> VHO1

<400> 36

Ser Ile Se

20

Leu Gln Gl

Asn Arg Le

Thr As

70

Gly

Val
85

Gly Ty

Gln
100

Gly Th

musculus

tggtggaatc

ccagcggctt

ggctggaatg
agggccggtt
gcctgeggag

ggttcgccta

sequence

r Cys Lys

Pro
40

n Arg

u Leu
55

Asp

p Phe Thr

r Tyr Cys

r Lys Leu

tggcggcgac
caccttcagc
ggtggccagc
caccatctcc
cgaggacacc

ttggggccaa

Artificial Sequence

Ala
25

Ser Gln

Gly Gln Pro

Gly val Pro

Ile
75

Leu Lys

Gln
90

Leu Tyr

Glu
105

Ile Lys

ctcgtgaagc
agctacgcca
atcagcaagg
cgggacaacg
gccctgtact

gtgaccctcg

Ile Asn

30

Asp

Pro Arg Leu

45

Asp Phe

60

Arg

Ser Arg Val

Asp Glu Phe

ctggcggctc
tgagctgggt
gcggcaacac
cccggaacat
attgtgccag

tgaccgtgtc

Arg Tyr

Leu Ile

Ser Gly

Glu Ala

80

Pro Leu

95

tctgaagctg
gcgccagaac
ctactacccc
cctgtacctg

aggctggggc

cgct

gaagtgcagc tgctggaatc tggcggcgga ctggtgcage ctggecggatc tctgagactg

60

120

180

240

300

354

60



agctgtgccg
cctggaaaag
gacagcgtga
cagatgaaca
gactacggat
<210> 37

<211> 354
<212> DNA

<213>

<220>
<223>

<400> 37
caggtgcagc

agctgtgccg
cctggaaaag
gacagcgtga
cagatgaaca
gactacggat
<210> 38

<211> 354
<212> DNA

<213>

<220>
<223>

<400> 38
caggtgcagc

agctgtgccg
cctggcaagg
gacagcgtga
cagatgaact

gattacggct

ccagcggctt

gcctggaatg

agggccggtt
gcctgeggsgc

ggttcgccta

VH92 sequence

tggtggaatc
ccagcggctt

gcctggaatg

agggccggtt
gcctgeggsgc

ggttcgccta

VH93 sequence

tggtggagtc
ccagcggctt
gactggagtg
agggcaggtt

ccctgagggc

ggttcgccta

caccttcagc
ggtgtccagc
caccatctcc
cgaggacacc

ttggggccaa

Artificial Sequence

tggcggegga
caccttcagc
ggtggccagc
caccatctcc
cgaggacacc

ttggggccaa

Artificial Sequence

cggaggagsc
caccttcagc
ggtgagcagc
cacaatcagc

cgaggacacc

ctggggccag

agctacgcca
atcagcaagg
cgggacaaca
gccgtgtact

gtgaccctcg

gtggtgcagc
agctacgcca
atcagcaagg
cgggacaaca
gccgtgtact

gtgaccctcg

ctggtgaaac
agctacgcca
atcagcaagg
agggacaacg
gccgtgtact

gtgaccctgg

tgagctgggt
gcggcaacac
gcaagaacac
attgtgccaa

tgaccgtgtc

ctggcagaag
tgagctgggt
gcggcaacac
gcaagaacac
attgtgccag

tgaccgtgtc

ctggcggctc
tgagctggat
gcggcaacac
ccaagaacag
actgcgctag

tgaccgtgag

gcgeccaggcec
ctactacgcc
cctgtacctg

gggctgggsc

ctct

cctgagactg
gcgecaggcec
ctactacgcc
cctgtacctg

aggctggggc

ctct

cctgagactg
caggcaggcc
ctactacgcc
cctgtacctg

gggctgggsc

cagc

120

180

240

300

354

60

120

180

240

300

354

60

120

180

240

300

354



<210> 39

<211> 354
<212> DNA
<213>

<220>
<223>

<400> 39
caggtgcagc

tcctgcaagg
cctggccaga
cagaaattcc
gaactgagca
gactacggat
<210> 40

<211> 321
<212> DNA

<213> Mus

<400> 40
gacatcaaga

atcacttgca
gggaaatctc
aggttcagtg
gaagatatgg

gggaccaagc

<210> 41

<211> 321
<212> DNA
<213>

<220>
<223>

<400> 41

VH94 sequence

tggtgcagtc
ccagcggctt
gactggaatg
agggcagagt
gcctgeggag

ggttcgccta

musculus

tgacccagtc
aggcgagtca
ctaagaccct
gcagtggatc
gaatttatta

tggagctgaa

VL77 sequence

Artificial Sequence

tggcgccgaa
caccttcagc
gatgggcagc
gaccatcacc
cgaggacacc

ttggggccaa

tccatcttcc
ggacattaat
gatctatcgt
tgggcaagat
ttgtctacag

a

Artificial Sequence

gtgaagaaac
agctacgcca
atcagcaagg
cgggacacct
gccgtgtact

gtgaccctcg

atgtatgcat
aggtatttaa
gcaaacagat
tactctctca

tatgatgagt

caggcgccag
tgagctgggt
gcggcaacac
ctgccagcac
attgtgccag

tgaccgtgtc

ctctaggaga
actggttcca
tgctagatgg
ccatcagcag

ttccgctcac

cgtgaaggtg
gcgccaggcet
ctactacagc
cgcctacatg

aggctggggc

ctct

gagagtcact
gcagaaacca
ggtcccatca
cctggattat

gttcggtgat

gacatccaga tgacccagag ccccagcagc ctgtctgcca gecgtgggecga cagagtgacc

60

120

180

240

300

354

60

120

180

240

300

321

60



atcacatgca
ggcaaggccc
agattttctg
gaggacttcg
ggcaccaagc
<210> 42

<211> 321
<212> DNA

<213>

<220>
<223>

<400> 42
gacatccaga

atcacatgca
ggcaaggccc
agattttctg
gaggacttcg
ggcaccaagc
<210> 43

<211> 321
<212> DNA

<213>

<220>
<223>

<400> 43
gacatccaga

atcacatgca
ggcaaggccc
agattttctg
gaggacttcg

ggcaccaagc

aggccagcca
ccaagagcct
gcagcggctc
ccacctacta

tggaaatcaa

VL78 sequence

tgacccagag
aggccagcca
ccaagagcct
gcagcggctc
ccacctacta

tggaaatcaa

VL79 sequence

tgacccagag
aggccagcca
ccaagctgct
gcagcggctc
ccacctacta

tggaaatcaa

ggacatcaac
gatctacaga
cggcaccgac
ctgcctgcag

g

Artificial Sequence

ccccagcagce
ggacatcaac
gatctacaga
cggcaccgac
ctgcctgcag

g

Artificial Sequence

ccccagcagc
ggacatcaac
gatctacaga
cggcaccgac
ctgcctgcag

g

agatacctga
gccaacagac
ttcaccctga

tacgacgagt

ctgtctgcca
agatacctga
gccaacagac
ttcaccctga

tacgacgagt

ctgtctgcca
agatacctga
gccaacagac
ttcaccctga

tacgacgagt

actggttcca
tgctggacgg
caatcagctc

tcccectgac

gcgtgggega
actggttcca
tgctgagegg
caatcagctc

tcccecctgac

gcgtgggega
actggtatca
tgctggacgg
caatcagctc

tcccecctgac

gcagaagccc
cgtgcccagc
cctgcagccc

ctttggccag

cagagtgacc
gcagaagccc
cgtgcccagc
cctgcagccc

ctttggccag

cagagtgacc
gcagaagccc
cgtgcccagc
cctgcagccc

ctttggccag

120

180

240

300

321

60

120

180

240

300

321

60

120

180

240

300

321



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

44
321
DNA

<220>

<223> VL8O

<400> 44
gacatcgtga

atcagctgca
ggccagcctc
agattctccg
gaggacgtgg
ggcaccaagc
<210>
<211>

<212>
<213>

45
448
PRT

<220>
<223>
<400> 45

Gln Val Gln
1

Ser Leu Arg

Ala Met Ser

35

Ala Ser Ile

50

Gly Phe

65

Arg

Gln Met Asn

sequence

tgacccagac
aggccagcca
ctaggctgct
gcageggagc
gcgtgtacta

tggagatcaa

heavy chain sequence

Leu

Leu Ser

20

Trp Val

Ser Lys
Thr

Ile

Ser Leu

Val Glu

Cys

Arg

Gly

Ser

70

Arg

Artificial Sequence

ccccctgagce
ggacatcaac
gatctacagg
tggcaccgac
ctgcctgcag

g

Artificial Sequence

of H

Ser Gly

Ala Ala

Gln Ala

40

Gly Asn

55

Arg Asp

Ala Glu

agccctgtga
agatacctga
gccaacagac
ttcaccctga

tacgacgagt

FA PT3

Gly Gly Vval

10

Ser Phe

25

Gly

Pro Gly Lys

Thr Tyr Tyr

Asn Ser Lys

75

Asp Thr Ala

ccctgggaca gcctgccagc
actggctgca gcagagaccc
tgctggacgg cgtgcccgac
agatcagcag ggtggaggcc

tccccctgac cttecggecag

Val Gln Pro Gly

15

Arg

Thr Phe Ser Ser

30

Tyr

Leu Glu Val

45

Gly Trp

Ala
60

Asp Ser Val Lys

Thr Leu

80

Asn Leu Tyr

Val Tyr Tyr Cys Ala

60

120

180

240

300

321



Arg

Leu

Leu

Cys

145

Ser

Ser

Ser

Asn

His

225

Val

Thr

Glu

Lys

Gly

Val

Ala

130

Leu

Gly

Ser

Leu

Thr

210

Thr

Phe

Pro

Val

Thr
290

Trp

Thr

115

Pro

Val

Ala

Gly

Gly

195

Lys

Cys

Leu

Glu

Lys

275

Lys

Gly

100

Val

Ser

Lys

Leu

Leu

180

Thr

Val

Pro

Phe

Val

260

Phe

Pro

85

Asp

Ser

Ser

Asp

Thr

165

Tyr

Gln

Asp

Pro

Pro

245

Thr

Asn

Arg

Tyr

Ser

Lys

Tyr

150

Ser

Ser

Thr

Lys

Cys

230

Pro

Cys

Trp

Glu

Gly

Ala

Ser

135

Phe

Gly

Leu

Tyr

Lys

215

Pro

Lys

Val

Tyr

Glu
295

Trp

Ser

120

Thr

Pro

Val

Ser

Ile

200

Val

Ala

Pro

Val

Val

280

Gln

Phe

105

Thr

Ser

Glu

His

Ser

185

Cys

Glu

Pro

Lys

Val

265

Asp

Tyr

90

Ala

Lys

Gly

Pro

Thr

170

Val

Asn

Pro

Glu

Asp

250

Asp

Gly

Asn

Tyr

Gly

Gly

Val

155

Phe

Val

Val

Lys

Leu

235

Thr

Val

Val

Ser

Trp

Pro

Thr

140

Thr

Pro

Thr

Asn

Ser

220

Leu

Leu

Ser

Glu

Thr
300

Gly

Ser

125

Ala

Val

Ala

Val

His

205

Cys

Gly

Met

His

Val

285

Tyr

Gln

110

Val

Ala

Ser

Val

Pro

190

Lys

Asp

Gly

Ile

Glu

270

His

Arg

95

Val

Phe

Leu

Trp

Leu

175

Ser

Pro

Lys

Pro

Ser

255

Asp

Asn

Val

Thr

Pro

Gly

Asn

160

Gln

Ser

Ser

Thr

Ser

240

Arg

Pro

Ala

Val



Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

His

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

<220>
<223>

<400>

Leu

Lys

Lys

Ser

355

Lys

Gln

Gly

Gln

Asn

435

46
214
PRT

Thr

Val

Ala

340

Arg

Gly

Pro

Ser

Gln

420

His

Val

Ser

325

Lys

Glu

Phe

Glu

Phe

405

Gly

Tyr

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

His

Lys

Gln

Met

Pro

375

Asn

Leu

Val

Gln

Artificial Sequence

Gln

Ala

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Lys
440

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser

425

Ser

Trp

Pro

330

Glu

Asn

Ile

Thr

Lys

410

Cys

Leu

light chain sequence of HFA PT3

46

Leu

315

Ala

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

Asn

Pro

Gln

Val

Val

380

Pro

Thr

Val

Leu

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser
445

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

His

430

Pro

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Ile Asn Arg Tyr

20

25

30



Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Asn

Arg

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

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

Trp

35

Ala

Ser

Phe

Gly

Val

115

Ser

Gln

Val

Leu

Glu
195

Arg

47
22
PRT

Phe

Asn

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Gln

Arg

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Lys

Leu

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Artificial Sequence

Pro

40

Asp

Thr

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Gly

Gly

Leu

Leu

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Ala

Pro

Ile

75

Tyr

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Pro

Ser

60

Ser

Asp

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Lys

45

Arg

Ser

Glu

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Ser

Phe

Leu

Phe

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Ile

Gly

Pro

80

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



<220>
<223> phospho tau peptide

<220>

<221> MOD_RES

222> (9)..(9)

<223> PHOSPHORYLATION

<220>
<221> MOD_RES

<222> (11)..(11)
<223> PHOSPHORYLATION

<220>
<221> MOD_RES

<222> (14)..(14)
<223> PHOSPHORYLATION

<400> 47

Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro
1 5 10 15

Thr Arg Glu Pro Lys Lys
20

<210> 48

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> phospho tau peptide

<220>

<221> MOD_RES

222> (9)..(9)

<223> PHOSPHORYLATION

<220>
<221> MOD_RES

<222> (14)..(14)
<223> PHOSPHORYLATION

<400> 48

Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro
1 5 10 15



Thr Arg Glu Pro Lys Lys
20

<21e> 49

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> phospho tau peptide

<220>
<221> MOD_RES

<222> (11)..(11)
<223> PHOSPHORYLATION

<220>
<221> MOD_RES

<222> (14)..(14)
<223> PHOSPHORYLATION

<400> 49

Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro
1 5 10 15

Thr Arg Glu Pro Lys Lys
20

<210> 50

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> phospho tau peptide

<220>

<221> MOD_RES

222> (7)..(7)

<223> PHOSPHORYLATION

<220>
<221> MOD_RES

<222> (14)..(14)
<223> PHOSPHORYLATION

<400> 50



Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro
1 5 10 15

Thr Arg Glu Pro Lys Lys
20

<21e> 51

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> phospho tau peptide

<220>

<221> MOD_RES

222> (7)..(7)

<223> PHOSPHORYLATION

<220>
<221> MOD_RES

<222>  (11)..(11)
<223> PHOSPHORYLATION

<220>
<221> MOD_RES

<222> (14)..(14)
<223> PHOSPHORYLATION

<400> 51

Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro
1 5 10 15

Thr Arg Glu Pro Lys Lys
20

<21e> 52

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> phospho tau peptide

<220>
<221> MOD_RES
<222> (14)..(14)



<223> PHOSPHORYLATION
<400> 52

Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro
1 5 10 15

Thr Arg Glu Pro Lys Lys
20

<210> 53

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> phospho tau peptide

<220>

<221> MOD_RES

<222> (9)..(9)

<223> PHOSPHORYLATION

<220>
<221> MOD_RES

<222> (14)..(14)
<223> PHOSPHORYLATION

<400> 53

Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro
1 5 10 15

Thr Arg Glu Pro Lys Lys
20

<210> 54

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> phospho tau peptide

<220>

<221> MOD_RES

222> (9)..(9)

<223> PHOSPHORYLATION



<400> 54

Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro
1 5 10 15

Thr Arg Glu Pro Lys Lys
20

<210> 55

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> phospho tau peptide

<220>
<221> MOD_RES

<222>  (11)..(11)
<223> PHOSPHORYLATION

<400> 55

Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro
1 5 10 15

Thr Arg Glu Pro Lys Lys
20

<210> 56

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> phospho tau peptide

<220>

<221> MOD_RES

222> (7)..(7)

<223> PHOSPHORYLATION

<220>
<221> MOD_RES

<222> (11)..(11)
<223> PHOSPHORYLATION



<400> 56

Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro
1 5 10 15

Thr Arg Glu Pro Lys Lys
20

<21e> 57

<211> 19

<212> PRT

<213> Artificial Sequence

<220>
<223> phospho tau peptide

<220>

<221> MOD_RES

222> (7)..(7)

<223> PHOSPHORYLATION

<220>
<221> MOD_RES

<222>  (11)..(11)
<223> PHOSPHORYLATION

<220>
<221> MOD_RES

<222> (13)..(13)
<223> PHOSPHORYLATION

<400> 57
Ser Pro Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr
1 5 10 15

Pro Pro Thr

<21e> 58

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> phospho tau peptide

<220>



<221> MOD_RES
222> (7)..(7)
<223> PHOSPHORYLATION

<400> 58

Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro
1 5 10 15

Thr Arg Glu Pro Lys Lys
20

<21e> 59
<211> 22
<212> PRT
<213> Artificial Sequence

<220>
<223> phospho tau peptide

<220>
<221> MOD_RES

<222> (11)..(11)
<223> PHOSPHORYLATION

<220>
<221> MOD_RES

<222>  (17)..(17)
<223> PHOSPHORYLATION

<400> 59

Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro
1 5 10 15

Thr Arg Glu Pro Lys Lys
20

<210> 60

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> control tau peptide

<400> 60

Gly Thr Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro



Thr Arg Glu Pro Lys Lys

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

<220>
<223>

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

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

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

<400>

Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr

1

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

<220>
<223>

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

<220>
<221>
<222>

20

61
14
PRT
Artificial Sequence

pT212/pS214/pT217-tau peptide

MOD_RES

(6)..(6)
PHOSPHORYLATION

MOD_RES

(8)..(8)
PHOSPHORYLATION

MOD_RES
(11)..(11)
PHOSPHORYLATION

61

5 10

62

13

PRT

Artificial Sequence

pT212/pT217-tau peptide

MOD_RES

(3)..(3)
PHOSPHORYLATION

MOD_RES
(8)..(8)

15



<223> PHOSPHORYLATION
<400> 62

Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg Glu
1 5 10

<210> 63

<211> 450

<212> PRT

<213> Artificial Sequence

<220>
<223> control tau (human tau isoform 2N4R 441 aa, N-terminal 6xHis-tag)

<400> 63
Met His His His His His His Gly Ser Met Ala Glu Pro Arg Gln Glu
1 5 10 15

Phe Glu Val Met Glu Asp His Ala Gly Thr Tyr Gly Leu Gly Asp Arg
20 25 30

Lys Asp Gln Gly Gly Tyr Thr Met His Gln Asp Gln Glu Gly Asp Thr
35 40 45

Asp Ala Gly Leu Lys Glu Ser Pro Leu Gln Thr Pro Thr Glu Asp Gly
50 55 60

Ser Glu Glu Pro Gly Ser Glu Thr Ser Asp Ala Lys Ser Thr Pro Thr
65 70 75 80

Ala Glu Asp Val Thr Ala Pro Leu Val Asp Glu Gly Ala Pro Gly Lys
85 90 95

Gln Ala Ala Ala Gln Pro His Thr Glu Ile Pro Glu Gly Thr Thr Ala
100 105 110

Glu Glu Ala Gly Ile Gly Asp Thr Pro Ser Leu Glu Asp Glu Ala Ala
115 120 125

Gly His Val Thr Gln Ala Arg Met Val Ser Lys Ser Lys Asp Gly Thr
130 135 140



Gly

145

Ala

Ala

Ser

Pro

Pro

225

Pro

Val

Glu

Lys

Asn

305

Pro

Ile

Leu

Ser

Thr

Thr

Ser

Gly

210

Thr

Pro

Pro

Asn

Lys

290

Ile

Val

His

Asp

Asp

Pro

Arg

Gly

195

Ser

Pro

Lys

Met

Leu

275

Leu

Lys

Asp

His

Phe
355

Asp

Arg

Ile

180

Glu

Pro

Pro

Ser

Pro

260

Lys

Asp

His

Leu

Lys

340

Lys

Lys

Gly

165

Pro

Pro

Gly

Thr

Pro

245

Asp

His

Leu

Val

Ser

325

Pro

Asp

Lys

150

Ala

Ala

Pro

Thr

Arg

230

Ser

Leu

Gln

Ser

Pro

310

Lys

Gly

Arg

Ala

Ala

Lys

Lys

Pro

215

Glu

Ser

Lys

Pro

Asn

295

Gly

Val

Gly

Val

Lys

Pro

Thr

Ser

200

Gly

Pro

Ala

Asn

Gly

280

Val

Gly

Thr

Gly

Gln
360

Gly

Pro

Pro

185

Gly

Ser

Lys

Lys

Val

265

Gly

Gln

Gly

Ser

Gln

345

Ser

Ala

Gly

170

Pro

Asp

Arg

Lys

Ser

250

Lys

Gly

Ser

Ser

Lys

330

Val

Lys

Asp

155

Gln

Ala

Arg

Ser

Val

235

Arg

Ser

Lys

Lys

Val

315

Cys

Glu

Ile

Gly

Lys

Pro

Ser

Arg

220

Ala

Leu

Lys

Val

Cys

300

Gln

Gly

Val

Gly

Lys

Gly

Lys

Gly

205

Thr

Val

Gln

Ile

Gln

285

Gly

Ile

Ser

Lys

Ser
365

Thr

Gln

Thr

190

Tyr

Pro

Val

Thr

Gly

270

Ile

Ser

Val

Leu

Ser

350

Leu

Lys

Ala

175

Pro

Ser

Ser

Arg

Ala

255

Ser

Ile

Lys

Tyr

Gly

335

Glu

Asp

Ile

160

Asn

Pro

Ser

Leu

Thr

240

Pro

Thr

Asn

Asp

Lys

320

Asn

Lys

Asn



Ile

Leu

385

Ile

Leu

Gln

Gly

Thr

370

Thr

Val

Ser

Leu

Leu
450

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

<400>

His

Phe

Tyr

Asn

Ala
435

64
352
PRT
Homo

64

Met Ala Glu

1

Thr

Gln

Gly

Thr

65

Asp

Tyr

Asp

Ile

50

Gln

Lys

Gly

Gln

35

Gly

Ala

Lys

Val

Arg

Lys

Val

420

Thr

Pro

Glu

Ser

405

Ser

Leu

sapiens

Pro

Leu

20

Glu

Asp

Arg

Ala

Arg

Gly

Gly

Thr

Met

Lys

Gly

Asn

390

Pro

Ser

Ala

Gln

Asp

Asp

Pro

Val

70

Gly

Gly

375

Ala

Val

Thr

Asp

Glu

Arg

Thr

Ser

55

Ser

Ala

Gly

Lys

Val

Gly

Glu
440

Phe

Lys

Asp

40

Leu

Lys

Asp

Asn

Ala

Ser

Ser

425

Val

Glu

Asp

25

Ala

Glu

Ser

Gly

Lys

Lys

Gly

410

Ile

Ser

Val

10

Gln

Gly

Asp

Lys

Lys

Lys

Thr

395

Asp

Asp

Ala

Met

Gly

Leu

Glu

Asp

75

Thr

Ile

380

Asp

Thr

Met

Ser

Glu

Gly

Lys

Ala

60

Gly

Lys

Glu

His

Ser

Val

Leu
445

Asp

Tyr

Ala

45

Ala

Thr

Ile

Thr

Gly

Pro

Asp

430

Ala

His

Thr

30

Glu

Gly

Gly

Ala

His

Ala

Arg

415

Ser

Lys

Ala

15

Met

Glu

His

Ser

Thr

Lys

Glu

400

His

Pro

Gln

Gly

His

Ala

Val

Asp

80

Pro



Arg

Ile

Glu

Pro

145

Pro

Ser

Pro

Lys

Asp

225

His

Phe

His

Phe

Gly

Pro

Pro

130

Gly

Thr

Pro

Asp

His

210

Leu

Lys

Lys

Val

Arg
290

Ala

Ala

115

Pro

Thr

Arg

Ser

Leu

195

Gln

Ser

Pro

Asp

Pro

275

Glu

Ala

100

Lys

Lys

Pro

Glu

Ser

180

Lys

Pro

Lys

Gly

Arg

260

Gly

Asn

85

Pro

Thr

Ser

Gly

Pro

165

Ala

Asn

Gly

Val

Gly

245

Val

Gly

Ala

Pro

Pro

Gly

Ser

150

Lys

Lys

Val

Gly

Thr

230

Gly

Gln

Gly

Lys

Gly

Pro

Asp

135

Arg

Lys

Ser

Lys

Gly

215

Ser

Gln

Ser

Asn

Ala
295

Gln

Ala

120

Arg

Ser

Val

Arg

Ser

200

Lys

Lys

Val

Lys

Lys

280

Lys

Lys

105

Pro

Ser

Arg

Ala

Leu

185

Lys

Val

Cys

Glu

Ile

265

Lys

Thr

90

Gly

Lys

Gly

Thr

Val

170

Gln

Ile

Gln

Gly

Val

250

Gly

Ile

Asp

Gln

Thr

Tyr

Pro

155

Val

Thr

Gly

Ile

Ser

235

Lys

Ser

Glu

His

Ala

Pro

Ser

140

Ser

Arg

Ala

Ser

Val

220

Leu

Ser

Leu

Thr

Gly
300

Asn

Pro

125

Ser

Leu

Thr

Pro

Thr

205

Tyr

Gly
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Thr

Gly
335

Gly

Pro

160

Pro

Gly

Ser

Lys

Lys

240

Val

Gly

Gln

Gly

Ser

320

Gln



Val Glu

Lys Ile

Lys Lys
370

Lys Thr
385

Gly Asp

Ile Asp

Ser Ala

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

<400>

Val Lys Ser
340

Gly Ser Leu
355

Ile Glu Thr

Asp His Gly

Thr Ser Pro
405

Met Val Asp
420

Ser Leu Ala
435

70
11
PRT
Mus musculus

70

Glu

Asp

His

Ala

390

Arg

Ser

Lys

Lys

Asn

Lys

375

Glu

His

Pro

Gln

Leu

Ile

360

Leu

Ile

Leu

Gln

Gly
440

Asp

345

Thr

Thr

Val

Ser

Leu

425

Leu

Phe

His

Phe

Tyr

Asn

410

Ala

Lys

Val

Arg

Lys

395

Val

Thr

Lys Ala Ser Gln Asp Ile Asn Arg Trp Leu Asn

1

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

<400>

Thr Ser
1

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

5

71

6

PRT

Mus musculus

71

Tyr Ala Met
5

72

16

PRT

Mus musculus

Ser

10

Asp

Pro

Glu

380

Ser

Ser

Leu

Arg

Gly

365

Asn

Pro

Ser

Ala

Val

350

Gly

Ala

Val

Thr

Asp
430

Gln

Gly

Lys

Val

Gly

415

Glu

Ser

Asn

Ala

Ser

400

Ser

Val



<400>

72

Ser Ile Thr Lys Gly Gly Asn Thr Tyr Tyr Ala Asp Ser Val Lys Gly

1

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

<400>

73
10
PRT

5

Mus musculus

73

10

Gly Trp Gly Ile Tyr Gly Trp Phe Ala Tyr

1

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

<220>
<223>

<400>

74
448
PRT

5

Artificial Sequence

heavy chain sequence

74

Gln Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Arg

Leu

Met

Ser

50

Arg

Met

Gly

Arg

Ser

35

Ile

Phe

Asn

Trp

Leu

Leu

20

Trp

Ser

Thr

Ser

Gly
100

Val

Ser

Val

Lys

Ile

Leu

85

Asp

Glu

Cys

Arg

Gly

Ser

70

Arg

Tyr

Ser

Ala

Gln

Gly

55

Arg

Ala

Gly

Gly

Ala

Ala

40

Asn

Asp

Glu

Trp

Gly

Ser

25

Pro

Thr

Asn

Asp

Phe
105

10

Gly

10

Gly

Gly

Tyr

Ser

Thr

90

Ala

Val

Phe

Lys

Tyr

Lys

75

Ala

Tyr

Val

Thr

Gly

Ala

60

Asn

Val

Trp

Gln

Phe

Leu

45

Asp

Thr

Gly

Pro

Ser

30

Glu

Ser

Leu

Tyr

Gln
110

15

Gly

15

Ser

Trp

Val

Tyr

Cys

95

Val

Arg

Tyr

Val

Lys

Leu

80

Ala

Thr



Leu

Leu

Cys

145

Ser

Ser

Ser

Asn

His

225

Val

Thr

Glu

Lys

Ser
305

Val

Ala

130

Leu

Gly

Ser

Leu

Thr

210

Thr

Phe

Pro

Val

Thr

290

Val

Thr

115

Pro

Val

Ala

Gly

Gly

195

Lys

Cys

Leu

Glu

Lys

275

Lys

Leu

Val

Ser

Lys

Leu

Leu

180

Thr

Val

Pro

Phe

Val

260

Phe

Pro

Thr

Ser

Ser

Asp

Thr

165

Tyr

Gln

Asp

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

Lys

Tyr

150

Ser

Ser

Thr

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu
310

Ala

Ser

135

Phe

Gly

Leu

Tyr

Lys

215

Pro

Lys

Val

Tyr

Glu

295

His

Ser

120

Thr

Pro

Val

Ser

Ile

200

Val

Ala

Pro

Val

Val

280

Gln

Gln

Thr

Ser

Glu

His

Ser

185

Cys

Glu

Pro

Lys

Val

265

Asp

Tyr

Asp

Lys

Gly

Pro

Thr

170

Val

Asn

Pro

Glu

Asp

250

Asp

Gly

Asn

Trp

Gly

Gly

Val

155

Phe

Val

Val

Lys

Leu

235

Thr

Val

Val

Ser

Leu
315

Pro

Thr

140

Thr

Pro

Thr

Asn

Ser

220

Leu

Leu

Ser

Glu

Thr

300

Asn

Ser

125

Ala

Val

Ala

Val

His

205

Cys

Gly

Met

His

Val

285

Tyr

Gly

Val

Ala

Ser

Val

Pro

190

Lys

Asp

Gly

Ile

Glu

270

His

Arg

Lys

Phe

Leu

Trp

Leu

175

Ser

Pro

Lys

Pro

Ser

255

Asp

Asn

Val

Glu

Pro

Gly

Asn

160

Gln

Ser

Ser

Thr

Ser

240

Arg

Pro

Ala

Val

Tyr
320



Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

His

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

<220>
<223>

<400>

Lys Vval

Lys Ala
340

Ser Arg
355

Lys Gly

Gln Pro

Gly Ser

Gln Gln
420

Asn His
435

75
214
PRT

Ser

325

Lys

Glu

Phe

Glu

Phe

405

Gly

Tyr

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

Lys

Gln

Met

Pro

375

Asn

Leu

Val

Gln

Artificial Sequence

light chain sequence

75

Asp Ile Gln Met Thr Gln Ser

1

5

Asp Arg Val Thr Ile Thr Cys

20

Leu Asn Trp Phe Gln Gln Lys

35

Ala

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Lys
440

Pro

Lys

Leu Pro
330

Arg Glu
345

Lys Asn

Asp Ile

Lys Thr

Ser Lys
410

Ser Cys
425

Ser Leu

Ala

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

Pro

Gln

Val

Val

380

Pro

Thr

Val

Leu

Ser Ser Leu Ser

10

Ala Ser Gln Asp

25

Pro Gly Lys Ala Pro

40

Ile

Val

Ser

365

Glu

Pro

Val

Met

Ser
445

Ala

Ile

Lys
45

Glu

Tyr

350

Leu

Trp

Val

Asp

His

430

Pro

Ser

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Gly

Val
15

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala

Lys

Gly

Asn Arg Trp

30

Ser Leu Ile



Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Arg

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

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

<220>
<223>

<400>

Ala

Ser

Phe

Gly

Val

115

Ser

Gln

Val

Leu

Glu

195

Arg

76
448
PRT

Asn

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Arg

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Cys

Leu

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Artificial Sequence

heavy chain sequence

76

Thr

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Gly

Leu

Leu

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Pro

Ile

75

Tyr

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

60

Ser

Asp

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Arg

Ser

Glu

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Phe

Leu

Phe

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Gly

Pro

80

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



Gln

Ser

Ala

Ala

Gly

65

Gln

Arg

Leu

Leu

Cys

145

Ser

Ser

Ser

Asn

Val

Leu

Met

Ser

50

Arg

Met

Gly

Val

Ala

130

Leu

Gly

Ser

Leu

Thr
210

Gln

Arg

Ser

35

Ile

Phe

Asn

Trp

Thr

115

Pro

Val

Ala

Gly

Gly

195

Lys

Leu

Leu

20

Trp

Thr

Thr

Ser

Gly

100

Val

Ser

Lys

Leu

Leu

180

Thr

Val

Val

Ser

Val

Lys

Ile

Leu

85

Ile

Ser

Ser

Asp

Thr

165

Tyr

Gln

Asp

Glu

Cys

Arg

Gly

Ser

70

Arg

Tyr

Ser

Lys

Tyr

150

Ser

Ser

Thr

Lys

Ser

Ala

Gln

Gly

55

Arg

Ala

Gly

Ala

Ser

135

Phe

Gly

Leu

Tyr

Lys
215

Gly

Ala

Ala

40

Asn

Asp

Glu

Trp

Ser

120

Thr

Pro

Val

Ser

Ile

200

Val

Gly

Ser

25

Pro

Thr

Asn

Asp

Phe

105

Thr

Ser

Glu

His

Ser

185

Cys

Glu

Gly

10

Gly

Gly

Tyr

Ser

Thr

90

Ala

Lys

Gly

Pro

Thr

170

Val

Asn

Pro

Val

Phe

Lys

Tyr

Lys

75

Ala

Tyr

Gly

Gly

Val

155

Phe

Val

Val

Lys

Val

Thr

Gly

Ala

60

Asn

Val

Trp

Pro

Thr

140

Thr

Pro

Thr

Asn

Ser
220

Gln

Phe

Leu

45

Asp

Thr

Tyr

Gly

Ser

125

Ala

Val

Ala

Val

His

205

Cys

Pro

Thr

30

Glu

Ser

Leu

Tyr

Gln

110

Val

Ala

Ser

Val

Pro

190

Lys

Asp

Gly

15

Ser

Trp

Val

Tyr

Cys

95

Val

Phe

Leu

Trp

Leu

175

Ser

Pro

Lys

Arg

Tyr

Val

Lys

Leu

80

Ala

Thr

Pro

Gly

Asn

160

Gln

Ser

Ser

Thr



His

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Thr

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Pro

Val

370

Gly

Asp

Trp

Cys

Leu

Glu

Lys

275

Lys

Leu

Lys

Lys

Ser

355

Lys

Gln

Gly

Gln

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

340

Arg

Gly

Pro

Ser

Gln
420

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Glu

Phe

Glu

Phe

405

Gly

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

Tyr

Asn

390

Phe

Asn

Pro

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Met

Pro

375

Asn

Leu

Val

Ala

Pro

Val

Val

280

Gln

Gln

Ala

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Pro

Lys

Val

265

Asp

Tyr

Asp

Leu

Arg

345

Lys

Asp

Lys

Ser

Ser
425

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Asn

Ile

Thr

Lys

410

Cys

Leu

235

Thr

Val

Val

Ser

Leu

315

Ala

Pro

Gln

Ala

Thr

395

Leu

Ser

Leu

Leu

Ser

Glu

Thr

300

Asn

Pro

Gln

Val

Val

380

Pro

Thr

Val

Gly

Met

His

Val

285

Tyr

Gly

Ile

Val

Ser

365

Glu

Pro

Val

Met

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

350

Leu

Trp

Val

Asp

His
430

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Thr

Glu

Leu

Lys

415

Glu

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu

Cys

Ser

Asp

400

Ser

Ala



Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

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

<220>
<223>

<400>

435

77
214
PRT

Artificial Sequence

light chain sequence

77

Asp Ile Gln

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys
145

Arg

Asn

Arg

50

Gly

Asp

Phe

Ser

Ala

130

Val

Val

Trp

35

Ala

Ser

Phe

Gly

Val

115

Ser

Gln

Met

Thr

20

Phe

Asn

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Ile

Gln

Arg

Thr

Thr

85

Gly

Ile

Val

Lys

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Val
150

Ser

Cys

Lys

Leu

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

440

Pro

Lys

Pro

40

Asp

Thr

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

25

Gly

Gly

Leu

Leu

Glu

105

Ser

Asn

Ala

Ser

10

Ser

Lys

Val

Thr

Gln

90

Ile

Asp

Asn

Leu

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Glu

Phe

Gln
155

Ser

Asp

Pro

Ser

60

Ser

Asp

Arg

Gln

Tyr

140

Ser

445

Ala

Ile

Lys

45

Arg

Ser

Glu

Thr

Leu

125

Pro

Gly

Ser

Asn

30

Ser

Phe

Leu

Phe

Val

110

Lys

Arg

Asn

Val

15

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Gly

Trp

Ile

Gly

Pro

80

Leu

Ala

Gly

Ala

Gln
160



Glu

Ser

Ala

Phe

Ser

Thr

Cys

Asn
210

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

<220>
<223>

<400>

Val

Leu

Glu
195

Arg

78
448
PRT

Thr

Thr

180

Val

Gly

Glu Gln

165

Leu Ser

Thr His

Glu Cys

Asp

Lys

Gln

Artificial Sequence

heavy chain sequence

78

Gln Val Gln

1

Ser

Ala

Ala

Gly

65

Gln

Arg

Leu

Met

Ser

50

Arg

Met

Gly

Arg

Ser

35

Ile

Phe

Asn

Trp

Leu

Leu

20

Trp

Thr

Thr

Ser

Gly
100

Val Glu
5

Ser Cys

Val Arg

Lys Gly

Ile Ser
70

Leu Arg
85

Ile Tyr

Ser

Ala

Gln

Gly

55

Arg

Ala

Gly

Ser

Ala

Gly
200

Gly

Ala

Ala

40

Asn

Asp

Glu

Trp

Lys Asp Ser Thr Tyr

170

Asp Tyr Glu Lys His

185

Leu Ser Ser Pro Val

Gly

Ser

25

Pro

Thr

Asn

Asp

Phe
105

Gly

10

Gly

Gly

Tyr

Ser

Thr

90

Ala

Val

Phe

Lys

Tyr

Lys

75

Ala

Tyr

Val

Thr

Gly

Ala

60

Asn

Val

Trp

205

Gln

Phe

Leu

45

Asp

Thr

Tyr

Gly

Ser Leu Ser

175

Lys Val Tyr

190

Thr Lys Ser

Pro

Thr

30

Glu

Ser

Leu

Tyr

Gln
110

Gly

15

Ser

Trp

Val

Tyr

Cys

95

Val

Arg

Tyr

Val

Lys

Leu

80

Ala

Thr



Leu

Leu

Cys

145

Ser

Ser

Ser

Asn

His

225

Val

Thr

Glu

Lys

Ser

305

Lys

Val

Ala

130

Leu

Gly

Ser

Leu

Thr

210

Thr

Phe

Pro

Val

Thr

290

Val

Cys

Thr

115

Pro

Val

Ala

Gly

Gly

195

Lys

Cys

Leu

Glu

Lys

275

Lys

Leu

Lys

Val

Ser

Lys

Leu

Leu

180

Thr

Val

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ser

Ser

Asp

Thr

165

Tyr

Gln

Asp

Pro

Pro

245

Thr

Asn

Arg

Val

Ser
325

Ser

Lys

Tyr

150

Ser

Ser

Thr

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Ala

Ser

135

Phe

Gly

Leu

Tyr

Lys

215

Pro

Lys

Val

Tyr

Glu

295

His

Lys

Ser

120

Thr

Pro

Val

Ser

Ile

200

Val

Ala

Pro

Val

Val

280

Gln

Gln

Ala

Thr

Ser

Glu

His

Ser

185

Cys

Glu

Pro

Lys

Val

265

Asp

Tyr

Asp

Leu

Lys

Gly

Pro

Thr

170

Val

Asn

Pro

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro
330

Gly

Gly

Val

155

Phe

Val

Val

Lys

Leu

235

Thr

Val

Val

Ser

Leu

315

Ala

Pro

Thr

140

Thr

Pro

Thr

Asn

Ser

220

Leu

Leu

Ser

Glu

Thr

300

Asn

Pro

Ser

125

Ala

Val

Ala

Val

His

205

Cys

Gly

Met

His

Val

285

Tyr

Gly

Ile

Val

Ala

Ser

Val

Pro

190

Lys

Asp

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Phe

Leu

Trp

Leu

175

Ser

Pro

Lys

Pro

Ser

255

Asp

Asn

Val

Glu

Lys
335

Pro

Gly

Asn

160

Gln

Ser

Ser

Thr

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr



Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Ser

Pro

Val

370

Gly

Asp

Trp

His

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

<220>
<223>

<400>

Lys Ala
340

Ser Arg
355

Lys Gly

Gln Pro

Gly Ser

Gln Gln
420

Asn His
435

79
214
PRT

Lys

Glu

Phe

Glu

Phe

405

Gly

Tyr

Gly

Glu

Tyr

Asn

390

Phe

Asn

Thr

Gln

Met

Pro

375

Asn

Leu

Val

Gln

Artificial Sequence

light chain sequence

79

Asp Ile Gln Met Thr Gln Ser

1

5

Asp Arg Val Thr Ile Thr Cys

20

Leu Asn Trp Phe Gln Gln Lys

35

Tyr Arg Ala Asn Arg Leu Leu

50

55

Pro

Thr

360

Ser

Tyr

Tyr

Phe

Lys
440

Pro

Lys

Pro

40

Asp

Arg

345

Asp

Lys

Ser

Ser

425

Ser

Ser

Ala
25

Gly

Glu

Asn

Ile

Thr

Lys

410

Cys

Leu

Ser

10

Ser

Lys

Val

Pro

Gln

Ala

Thr

395

Leu

Ser

Ser

Leu

Gln

Ala

Pro

Gln

Val

Val

380

Pro

Thr

Val

Leu

Ser

Asp

Pro

Ser
60

Val

Ser

365

Glu

Pro

Val

Met

Ser
445
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