<110>
<120>
<130>

<150>
<151>

<160>
<170>
<210>
<211>
<212>
<213>

<220>
<223>

<400>
1

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>
1

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

<220>
<223>

<400>
G
1

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

<220>
<223>

<220>
<221>

eol1f-seq]

SEQUENCE LISTING

Roche Giycart AG
ANTIBODIES TO CEA
27344

EP 11156665.9
2011-03-02

281

PatentIn version 3.5

1

5

PRT

Artificial Sseguence
Heavy Chain CDR1 Kabat

1

Glu pPhe Gly Met Asn
5

2

5

PRT ‘
Artificial Sequence

Heavy Chain CDR1 Kabat
2

Glu Tyr Gly Met ?sn

3

5

PRT

artificial Sequence

Heavy Chain CDR1 Kabat
3

Tu Tyr Ser Met Asn
5

4

121

PRT

Artificial Seguence

Heavy Chain variable Region

MISC_FEATURE

rPage 1



eolf-seql
<222> (32)..(32)
<223> Xaa = Tyr or Phe

<220>

<221> MISC_FEATURE
<222> (33)..(33)

<223> Xaa = Ser or Gly

<220>

<221> MISC_FEATURE
<222> (35)..(35)

<223> Xaa = Asnh or ser

<220>

<221> MISC_FEATURE
<222> (50)..(50)

<223> Xaa = Trp or Tyr

<220>

<221> MISC_FEATURE

<222> (5%)..(5%)

<223> Xaa = Thr, Ser, or Asn

<220>

<221> MISC_FEATURE
<222> (59)..059)

<223> Xaa = Thr or Asn

<220>

<221> MISC_FEATURE
<222> (BL1)..(6L)

<223> Xaa = val or Met

<220>

<221> MISC_FEATURE
<222> (101)..(101)
<223> Xaa = Phe or Ala

<220>

<221> MISC_FEATURE

<222> (102)..(102)

<223> Xxaa = val, Phe, Ser, Tyr, or Ala

<220>

<221> MISC_FEATURE

<222> (183)..(103)

<223> Xaa = Asp, His, Trp, Glu or Tyr

<220>

<221> MISC_FEATURE

<222> (105)..(105)

<223> Xaa = val, Phe, or Leu

<220>

<221> MISC_FEATURE

<222> (106)..(106)

<223> Xaa = Glu, Lys or Gln

<220>

<221> MISC_FEATURE
<222> (107)..(107)
<223> Xaa = Ala or Thr

<220>

<221> MISC_FEATURE
<222> (108)..(10%8)
<223> Xaa = Met or Leu
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<400>
Gin val
1

ser val

Xaa Met

Gly Xaa
50

Lys Gly

teu Gln

Ala Arg

Gin Gly

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>
1

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

<220>
<223>

<400>

4

GlIn

Lys

Xaa

35

Ile

Arg

Ile

Trp

Thr

115

>
5
PRT

Leu

val

20

Trp

Asn

Phe

Ser

val

ser

val

Thr

val

Ser

85

Xaa

val

Gln

Cys

Arg

Lys

Phe

70

t.eu

Xaa

Thr

Ser

LyS

Gin

LyS

Xaa

val

Artificial Seguence

Gly

Ala

Ata

40

Gly

Leu

Ala

Tyt

Ser
120

Heavy Chain CPR1 Kabat

5

6
7
PRT

Glu Phe Gly Met ?er

‘Artificial seqguence

Heavy Chain CDR1 Chothia

6

Gly Tyr Thr pPhe Thr Glu pPhe
1

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

<220>

7
7
PRT

5

Artificial Sequence

ser

ser

25

Pro

Glu

Asp

Glu

Xaa

105

Ser

eolf-seq]

Glu Leu Lys
10

Gly

Gly

Ala

Thr

Asp

g0

Xaa

Page 3

Tyr

Gin

Xaa

Ser

75

Thr

Xaa

Thr

Gly

Ala

Xaa

Lys

Phe

Leu

45

Xaa

sSer

val

ASD

Pro
Thr
30

Glu
Glu
Thr
Tyr

Tyr
110

Gly
15

Glu
Trp
Glu
Ala
Tyr
95

Trp

Ala

Xaa

Met

Phe

TYr

80

Cys

Gly



eolf-seql
<223> Heavy Chain CDR1 Chothia

<400> 7

Gly Tyr Thr Phe Thr Glu Tyr

1 5

<210> 8

<211> 10

<212> PRT

<213> Artificial sequence

<220>

<223> Heavy Chain CDR1 AbM

<400> 8

Gly Tyr Thr Phe Thr Glu Phe Gly Met Asn
1 5 10
<210> S

<211> 10

<212> PRT

<213> Artificial sequence

<220>

<223> Heavy Chain CDRI AbM

<400> 9

Gly Tyr Thr Phe Thr Glu Tyr Gly Met Asn
1 5 10
<210> 10

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<223> Heavy Chain CDR1 AbM

<400> 10

Gly Tyr Thr Phe Thr Glu Tyr Ser Met Asn
1 5

<210> 11

<211> 108

<212> PRT

<213> Artificial seguence

<220>

<223> Light Chain variable Region

<220>

<221> MISC_FEATURE

<222> (27%..Q27)

<223> Xaa = Gln, Ala, Lys, or His

<220>

<221> MISC_FEATURE

<222> (28)..(28)

<223> Xaa = Asn, Ala, Tyr, Ile, Lys, or Thr
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<220>
<221>
<222>
<223>

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

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

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

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

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

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

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

<220>
<Z221>
<222>
<223>

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

<400>

1

Asp Arg val ggr Ile Thr Cys
val ala Trp Tyr Gln GIn Lys
35

Tyr Xaa Ala Ser Xaa Xaa Xaa

50

MISC_FEATURE
(29)..29)

eolf-seql

Xaa = val, Ala, Gly, or Met

MISC_FEATURE
(30)..030)

Xaa = Gly, Ser, Thr, or Leu

MISC_FEATURE

Xaa = Thr, Asn, Pro, or Ala

(3D)..(3D
MISC_FEATURE
(32)..(32)

Xaa = Asn or Tyr

MISC_FEATURE
(46)..(46)

Xaa = Pro or Leu

MESC_FEATURE
(50)..(50)
Xaa = Ser, Leu,

MISC_FEATURE
(53)..(53
Xaa = Tyr, Asn,

MISC_FEATURE
(54)..(54)
Xaa = Arg, Leu,

MISC_FEATURE
(55)..(55)

Xaa = Tyr, Ser,

MISC_FEATURE
(56)..(56)
Xaa = Ser, Gly,

11

or Trp
or His
Pro, ar His
Lys, Phe, Pro, or Glu

Gin,

Ile,

Asp Ile GIn Met Thr GIn Ser
5

or Arg

Pro Ser Ser Leu Ser Ala ser val Gly
15

Lys Ala Ser Xaa Xaa Xaa Xaa Xaa Xaa
25

pro Gly Lys Ala Pro Lys Leu Leu Ile
40 45

Xaa Gly val Pro Ser Arg Phe Ser Gly
60
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65

eolf-seql

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gin Pro
70

75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys His Sgn Tyr Tyr Thr Tyr Sgo Leu
85

phe Thr rhe Gly GIn Gly Thr Lys Leu Glu Ile Lys
100

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>

105

12

10

PRT

Aartificial seguence

Heavy Chain CDR1 AbM
12

Gly Tyr Thr phe Thr Glu Phe Gly Met Ser
1 5 10

<Z210>
<Z211>
<212>
<213>

<220>
<223>

<400
1

Gly

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

<220>
<223>

<400
1

Gly

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

i3

17

PRT

artificial Sequence

Heavy Chain CDR2 Kabat
13

Trp Ile Asn Thr Lys Thr Gly Glu Ala Thr Tyr val Glu Giu Phe Lys
5

10 15

14

17

PRT

Aartificial sequence

Heavy Chain CDRZ Kabat
14

Trp I1e Asn Thr Lys Thr Gly Glu Ala Thr Tyr Ile Glu Glu P?e Lys
5 10 1

15

17

PRT

artificial sequence
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eolf-seqi

<220>
<223> Heavy Chain CDR2 Kabat
<400> 15

Trp Ite Asn Thr Lys Ser Gly Glu Ala Tgr Tyr val Glu Glu P?e Lys
1 5 1 1

Gly

<210> 16

<211> 17

<212> PRT

<213> Artificial Seguence

<220>
<223 Heavy Chain CDRZ Kabat

<400> 16

Tyr Ile Asn Thr Lys Asn Gly Glu Ala Asn Tyr val Glu Glu Phe Lys
1 5 10 15

Gly

<210> 17

<211 17

<212> PRT

<213> Artificial sequence

<220>
<223> Heavy Chain CDR2 Kabat

<400> 17

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

Gly

<210> 18

<211> 8

<2172> PRT

<213> Artificial sequence

<220> ]
<223> Heavy Chain CDR2 chothia

<400> 18
Asn Thr Lys Thr %¥y Glu Ala Thr
1

<210> 18

<211> 8

<212> PRT

<213> Artificial Sequence
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<220>
<223> Heavy chain CDR2 Chothia

<400> 19

Asn Thr Lys Ser Gly Glu Ala Thr
1 5

<210 20

<211l> 8

<212> PRT

<213> Artificial Seguence

1 <220>
<223> Heavy Chain CDR2 chothia

<400> 20

Asn Thr Lys Asn Gly Glu Ala Asn
1 5

<2310> 21

<Z211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> Heavy Chain CDR2 AbM

<400> 21
1

<210> 22

<21l> 10

<212> PRT

<213> Artificial sSeguence

<220>
<223> Heavy Chain CDRZ2 AbM

<400> 22
1

<210> 23

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> Heavy Chain CDR2 AbM

<400> 23

1

<210> 24

<211> 10

<212> PRT

Trp Ile Asn Thr Lys Thr Gly Glu Ala Thr
5

Trp Ile Asn Thr Lys Ser Gly Glu Ala Thr
5

eolf-seql

10

10

Tyr Ile Asn Thr Lys Asn Gly Glu Ala Asn
5 1
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eolf-seqgl
<213> Artificial Seguence

<220>
<223> Heavy Chain CDRZ2 AbM
<400> 24

Erp Ile Asn Thr Eys Asn Gly Glu Ala Thr
i

<210> 25

<21l> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Heavy Chain CDR3

<400> 25

Trp Asp Phe Tyr Asp Tyr val Glu Ala Mgt Asp Tyr
1 5 1

<210> 26

<Z211> 12

<212> PRT

<213> artificial Seguence
<220>

<223> Heavy Chain CDR3
<400> 26

Trp Asp Phe Tyr gis Tyr val Glu Ala Met Asp Tyr
1 10

<210> 27
<Z211l> 12
<212> PRT

<213> Artificial Sequence

<220>
<223> Heavy Chain CDR3

<400> 27

Trp Asp Phe val ésp Tyr val Glu Ala Mgt Asp Tyr
1 1

<210> 28

<21l> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Heavy Chain (CDR3

<400> 28
{rp Asp Phe Tyr grp Tyr val Glu Ala Met Asp Tyr
i0

<210> 29
Page 9



eolf-seql
<211> 12
<212> PRT
<213> artificial sequence

<220>
<223> Heavy Chain CDR3

<400> 29

Trp Asp Ala Phe Glu Tyr val Lys Ala Leu Asp Tyr
1 5 10

<210> 30

<211> 12

<212> PRT

<213> Artificial sequence
<220>

<223> Heavy Chain CDR3
<400> 30

Irp Asp Phe Phe Glu Tyr Phe Lys Thr Met Asp Tyr
5 10

<210> 31

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> Heavy Chain CDR3

<400> 31

Trp Asp Phe Phe Tyr Tyr val Gln Thr Met Asp Tyr
1 5 10

<210> 32

<211> 12

<212> PRT

<213> Artificial seguence

<220>
<223> Heavy Chain CDR3

<400> 32
{rp Asp Phe Ser gyr Tyr val Glu Ala Met Asp Tyr
10

<210> 33

<211> 12

<212> PRT

<213> Artvificial Sequence
<220>

<223> Heavy Chain CDR3
<400> 33

Trp Asp Phe Ala gis Tyr Phe Gln Thr Met Asp Tyr
1 10
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eolf-seq]

<210> 34

<211> 12

<212> PRT

<213> Artificial sequence
<220>

<223> Heavy Chain CDR3
<400> 34

Trp Asp Phe Ala gyr Tyr Phe Glin Thy Mgt Asp Tyr
1 1

<210> 35

<211> 12

<212> PRT

<213> artificial Sequence
<220>

<223> Heavy Chain CDR3
<400> 35

Trp Asp Phe Ala ;yr Tyr Leu Glu Ala Mgt Asp Tyr
1 1

<210> 36

<211> 11

<212> PRT

<213> artificial Sequence

<220>

<223> Light Chain CDR1

<400> 36

Lys Ala ser GIn Asn val Gly Thr Asn val Ala
1 5 10
<210> 37

<211> 11

<212> PRYT

<213> Artificial seguence

<220>

«223> Light chain CDRL

<400> 37

Lys Ala ser Ala Asn val Gly Asn Asn val Ala
1 5 10
<210> 38

<211> 1l

<212> PRT

<213> artificial Seqguence

<220>

<223> Light chain CDR1

<400> 38

Lys Ala Ser Lys Asn val Gly Thr Asn val Ala
Page 11



<210>
<Z211>
<212>
<213>

<220>
<223>

<400>

1

<210>
<211
<212>
<213>

<220>
<223>

<400>

1

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

<220>
<223>

<400>

1

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

<220>
<223>

<400>

1

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

<220>
<223>

<400>

39

11

PRT

Artificial sequence

Light Chain CDR1
39

40

11

PRT

Artificial Seguence

Light Chain CDR1
40

41
11
PRT
Artificial Sequence

Light Chain CDR1
41

42

11

PRT

Artificial sequence

Light Chain COR1L
42

43

i1

PRT '
artificial sequence

Light Chain CDR1
43

eolf-seql
1.0

Lys Ala ser Ala éia val Gly Thr Tyr val aAla

10

Lys Ala Ser GIn Tyr Ala Ser Thr Asn val Ala
5

10

Lys Ala Ser His Ash val Gly Thr Asn val Ala
5

10

Lys Ala ser Gln Ile Met Gly Pro Asn val Ala
5

10
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eolf-seql

Lys Ala Ser Gin Ile val Gly Thr Asn val Ala

1 5 10
<210> 44
<21l> 11
<212> PRT
- <213> Artificial Sequence
<220>
<223> Light Chain CDR1
<400> 44
Lys Ala Ser Gin Lys val Leu Thr Asn val Ala
1 5 10
<210> 45
<23il> 11
<212> PRT
«213> Artificial Sequence
<220>
<223> light Chain CDR1
<400> 45
Lys Ala Ser GlIn Thr val Ser Ala Asn val Ala
1 5 10
<210> 46
<211 7
<212> PRT
<213> Artificial Seguence
<220>
<223> Light Chain CDR2
<400> 46

Ser Ala Ser Tyr Arg Tyr Ser
1 5

<210> 47

<211> 8

<212> PRT

<213> Artificial Sequence
<220>

<223> Light Chain CDR2
<400> 47

Tyr Leu Ala Ser Asn Leu Ser Gly
1 5

<210> 48

<211> 8

<212> PRT

<213> Artificial sequence
<220>

<223> Light Chain CpR2
Page 13



eolf-seq]
<400> 48

Tyr Leu Ala Ser Tyr Pro GIn Ile
1 5

<210> 49

<21l> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Light chain CDR2

<400> 49

Tyr Ser Ala Ser Tyr Arg Lys Arg
1 5

<210> 50

<21l> 8

<212> PRYT

<213> artificial Seqguence

<220>
<223> Light Chain CDRZ

<400> 50
Tyr Trp Ala Ser Tyr Arg Tyr Ser
1 5

<210> 51

<211> 8

<212> PRT

<213> Artificial Seguence
<220>

<223> Light Chain CDR2
<400> 51

Tyr Ser Ala Ser His Arg Tyr Ser
1 5

<210> 52

<21l> 8

<212> PRT

<213> Artificial sequence
<220>

<223> Light Chain CDR2
<400> 52

Tyr Leu Ala Ser Tyr His Glu Ser
1 5

<210> 53

<211> B8

<212> PRT

<213> Artificial Seguence
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<220>
<223> Light Chain CDR2
<400> 53

Tyr Ser Ala Ser His Arg Pro Ser
1 5

<210> 54

<211l> 8

<212> PRT

<213> artificial sequence
<220>

<223> Light Chain CDR2
<40Q0> 54

Tyr Leu Ala Ser Tyr Arg Tyr Ser
1 5

<210> 55

<211> 8

<212> PRT

<213> Artificial seguence

<220>
<223> Light Chain CDR2

<400> 55

Tyr Lteu Ala Ser Tyr Arg Tyr Arg
1 5

<210> 56

<211l> 10

<212> PRT

<213> Artificial Seguence
<220> _
<223> Light chain CDR3
<400> 356

His Gln Tyr Tyr Ehr Tyr Pro Leu Phe Thr
1

<210> 57

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> Heavy Chain CDRL
<400> 57

ggatacacct tcactgagtt tggaatgaac

<210> 58
<211> 30
<212> DNA

<213> Artificial Sequence

eolf-seql

10

Page 15
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<220>
<223>

<400>

eolf-seqi

Heavy Chain CDR1
58

ggatacacct tcactgagta tggtatgaac

<2310
<21%>
<212>
<213>

<220
<223>

<400>

59
30
DNA
Artificial sequence

Heavy Chain CDR1
58

ggatacacct tcactgagta ttctatgaac

<210>

<400
000

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

<220>
<223>

<400>

60

60

61

30

DNA

Artificial Sequence
Heavy Chain CDR1

61

ggatacacct tcactgagtt tggaatgagce

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

<220>
<223>

<400>

tggataaaca ccaaaactgg agaggcaaca tatgttgaag agtttaaggg a

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

<220>
<223>

<400>

tggataaaca ccaaaactgg agaggcaaca tatattgaag agtttaaggg a

<210>
<211>
<21i2>
<213>

<220>
<223>

62

51

DNA

Artificial sequence

Heavy Chain CDR2
62

63

51

DNA

Artificial Seguence

Heavy Chain CDR2
63

64

51

DNA

Artificial Sequence

Heavy Chain CDRZ

Page 16
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51



<400>

tggataaaca ccaaaagtdg agaggcaaca tatgttgaag agtttaaggg a

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

<220>
<223>

<400>

tatataaaca ccaaaaatgg agaggcaaac tatgttgaag agtttaaggg a

<210>
<Z21l1>
<212>

. <213

<220>
<223>

<400>

tggataaaca ccaaaaatgg agaggcaaca tatattgaag agtttaaggg a

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

<220>
<223>

<400>

eolf-seq]

64

65

51

DNA

Artificial Sequence

Heavy Chain ¢DR2
65

66
51
DNA
Artificial sequence

Heavy Chain CDRZ
66

67

36

DNA

Artificial sequence

Heavy Chain CDR3
67

tgggacttct atgattacgt ggaggctatg gactac

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

<220>
<223>

<400>

68

36

DNA

Artificial Seauence

Heavy Chain CDR3
68

tgggacttct atcattacgt ggaggctatg gactac

<210>
<211
<212>
<213>

<220>
<223>

<400>

69

36

DRA

Artificial Sequence

Heavy Chain CDR3
69

tgggacttcg tggattacgt ggaggctatg gactac

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

70

36

DNA

Artificial Seguence

Page 17
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51

36

36

36



<220>
<223>

<400>

eolf-seql

Heavy Chain CDR3
70

tgggacttct attggtacgt ggaggcetatg gactac

«210>
<211>
<212>
<213>

<220>
<223>

<400>

71
36
DNA
Artificial Segquence

Heavy Chain CDR3

71

tgggacgcct ttgagtacgt gaaggegctg gactac

<Z210>
<211>
<212>
<213>

<220>
<223>

<400>

72

36

DNA

Artificial Sequence

Meavy Chain CDR3
72

tgggatttct ttgagtattt taagactatg gactac

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

<220>
<223>

<400>

73

36

DNA B
Artificial Sequence

Heavy Chain CDR3
73

tgggactttt tttattacgt gcagactatg gactac

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

<220>
<223>

<400>

74
36
DNA
Artificial Sequence

Heavy Chain CDR3
74

tgggattttt cttattacgl tgaggcgatg gactac

<210>
<2131
<212>
<213>

<220>
<223>

<400>

75

36

DNA

Artificial Sequence

Heavy Chain CDR3
75

tgggactttg ctcattactt tcagactatg gactac

rPage 18
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36

36

36
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eolf-seql

«<Z10> 76

<211> 36

<212> DNA

<213> Artificial sequence

<220>

<223> Heavy Chain CDR3

<400> 76

tgggacttcg Ccttattactt tcagactatg gactac 36

<210> 77

<211> 36

<212> DNA

<213> aArtificial sequence

<220>

<223> Heavy Chain CDR3

<400> 77

tgggatttcg cgtattacct tgaggctatg gactac 36
<210> 78

<211> 33

<212> DNA

<213> Artificiail sequence

«<220> o

<223> Light Chain CDR1

<400> 78

aaggccagtc agaatgtggg tactaatgtt geoc 33

<210> 79

<211> 33

<212> DNA

<213> Artificial Sequence

<220>

<223> Light Chain CDR1

<400> 79

aaggccagtg ccaatgtggg taataatgtt gec 33

<210> 80

<211> 33

<212> DNA

<213> Artificial Sequence

«<220>

<223> Light Chain CDR1

<400> 80

aaggecagta agaatgtggg gactaatgtt gog 33

<210> 81

<211> 33

<212> DNA

<213> Artificial Sequence

<220> i

<223> Light Chain CDR1
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<400>

81

aaggccagtyg cggctgtggg tacgtatgtt geg

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

<220>
<223>

<400>

82

33

DNA .

Artificial Sequence

Light Chain CDR1
82

aaggccagtc agatagcgag tactaatgrt gec

<210
<211>
<212>
<213>

<220>
<223>

<400>

83

33

DNA

Artificial sequence

Light chain CDR1
83

aaggccagte acaatgtggg taccaacgtt gy

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

<220>
<223>

<400>

84

33

DNA

artificial Seguence

Light Chain CDR1
84

aaggccagtc agattatggg tcctaatgtt geg

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>

85

33

DNA

Artificial Sequence

Light Chain CDRI
85

aaggccagtc aaattgtggg tactaatgtt geg

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

<220>
<223>

<400>

86

33

DNA

Artificial sequence

Light Chain CDR1
86

aaggccagtc agaaggtget tactaatgtt gcg

<210>
<211>
<Z212>
<213>

87

33

DNA

Artificial Sequence

eolf-seql

Page 20

33

33

33

33

33

33



eoclf-seql

<220> _
<223> Light Chain CPR1
<400> 87

aaggccagtc agactgtgag tgctaatgtt gcg

<210> 88

<211> 24

<212> DNA

<2313> Artificial Sequence
<220>

<223> Light Chain CDR2
<400> 88

tattcggeat cctaccgcta cagt

<210> 89

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Light Chain CDR2
<400> 89

tatttggcct ccaacctctc cggt

<210> 90
<211> 24
<212> DNA
<213> artificial Seguence

<220>
<223> Light Chain CDR2

<400> 80
tacctggeat cctaccccca gatt

<210> 91

<211> 24

<212> DNA

<213> Artificial Seqguence
<220>

<223> Light Chain CDR2
<400> 91

tattcggeat cctaccgeaa aagg

<210> 92

<211l> 24

<212> DNA

<213> Artificial sequence
<220> ‘

<223> Light Chain CDR2
<400> 92

tattgggcat cctaccgcta tagt

Page 21

33

24

24

24

24

24



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

<220>
<223>

<400>

93

24

DNA

Artificial Sequence

Light Chain CDR2
93

tattcggeat cccaccggta cagt

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

<220>
<223>

<4G0>

94

24

DNA

artificial Seqguence

Light Chain CDR2
94

tatttggcat cctaccacga aagt

<210>
<211>

<212>

<213>

<220>
<223>

<400>

95

24

DNA

Artificial Sequence

Light chain CDR2
95

tattcggeat cccaccgtcl cagt

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

96
24
DNA
Artificial Sequence

Light Chain CDR2
96

tatttggcat cctaccgceta cagrt

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

<220>
<223>

<400>

97
24
DNA
Artificial Sequence

tight ¢chain CDR2Z
97

tatttggcat cctaccgcta caga

<210>
<21i>
<212>
<213>

<220>
<223>

98
30
DNA
artificial sequence

Light Chain CDR3

eolf-seql

Page 22

24

24

24

24

24



<400> 98

caccaatatt acacctatcc tctattcacg

N

1

<210> 99
<211> 121
<212> PRT
<213> Artificial seauence
<220>
<223> PR1A3 VH
<400> 99
GIin val Lys Leu Gln Gin Ser
1 5
Thr val Lys Ile Ser Cys Lys
20
Gly Met Asn Trp val Lys Gln
35
Gly Trp Ile Asn Thr Lys Thr
50 55
Lys Gly Arg Phe Ala Phe Ser
65 70
Leu GIn Ile Asn Asn Leu Lys
85
Ala Arg Trp Asp Phe Tyr Asp
100
GIn Gly Thr Thr val Thr val
115
<210> 100
<211> 121
<212> PRT
<213> aArtificial sequence
<220>
<223> PpEM1496 huPR1IA3 VH
<400> 100

Gin val &In Leu val GIn Ser
5

Ser val Lys ¥81 Ser Cys Lys

Gly Met Asn Trp val Arg Gln
35

Gly

Ala

Ala

40

Gly

l.eu

Asn

Tyr

Ser
120

Ala

Pro

ser

25

Pro

Glu

Glu

Glu

val

105

Ser

ser

eolf-seql

Glu
10

Gly
Gly
Ala
Thr
Asp
90

Glu

1

Leu

Tyr

Lys

Thr

Ser

75

Thr

Ala

Lys

Thr

Gly

TYr

GO

Ala

Ala

Met

Glu Leu Lys
0

ser Gly Tyr Thr
25

Ala Pro Gly Gln Gly

40

Page 23

Lys Pro Gly
15

pPhe Thr Glu
30

Leu Lys Trp
45

val Glu Glu
Thr Thr A1a

Lys Tyr Phe
95

AsSp Tyr Trp
110

Lys Pro Gly
15

Phe Thr Glu
30

Leu Glu Trp
45

Glu

Phe

Met

Phe

Tyr

80

Cys

Gly

Ala

Phe

Met

30



Gly Trp Ile
50

Lys Gly Arg

65

Leu Gin Ile

Ala Arg Trp

GIn Gly Thr

115

<210> 101
<211> 121
<212> PRT

Ash

Phe

Ser

ASp

100

Thr

Thr

val

Ser

85

Phe

val

Lys Thr
Phe Ser
70

Leu Lys

Tyr Asp

'Thr val

<213> Artificial sequence

<220>
<223> CH7A

<400> 101
Gin val Gin
1

ser val Lys

Gly Met Asn
35

Gly Trp Ile
50

Lys Gly Arg

teu Gln Ile

Ala Arg Trp

GIn Gly Thr
115

<210> 102
<211> 98
<212> PRT

Leuy

val

20

Trp

Ash

Phe

Ser

ASp

100

Thr

val

Ser

val

Thr

val

Ser

B5

Phe

val

Gln Ser

Cys Lys

Arg Gin

Lys Thr

55

Phe Ser
70
Leu Lys

Tyr Asp

Thr val

<213> Artificial sequence

<220>

Gly

Leu

Ala

Tyr

ser
120

Gly

Ala

Ala

40

Gly

Leu

Ala

Tyr

sSer
120

Glu

ASp

AsSp

val

105

Ser

Ser

Ser

25

Pro

Glu

ASD

Glu

val

105

Ser

eolf-seql
Ala Thr Tyr
60

Thr ser val
75

Asp Thr Ala
90

Gliu Ala Met

Glu Leu Lys
10

Gly Tyr Thr
Gly GIn Gly

Ala Thr Tyr
60

Thr ser val
75

Asp Thr Ala
90

Glu Ala Met

Page 24

val

Ser

val

ASp

Lys

Phe

Leu

45

val

Ser

val

ASp

Glu

Thr

Tyr

Tyr
110

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr
110

Glu

Ala

95

Trp

Gly
15

Glu
Trp
Giu
Ala
Tyr
g5

Trp

Phe
TYFP
80

Cys

Gly

Ala

Phe

Met

Phe

Tyr

80

Cys

Gly



<223>
<400>

IGHV7-4-1%02

102

Gin val Gin

1

ser

Ala

Gly

Thr

65

teu

Ala

val

Met

Trp

50

Gly

GlIn

Arg

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

<220>
<223>

<400>

Lys

Asn

35

Ile

Arg

Ile

103
110
PRT

Leu

val

20

Trp

Asn

Prie

ser

val

5

ser

val

Thr

va'l

Ser
85

Glin

Cys

Arg

ASn

phe

70

L.eu

Ser

LYs

Glin

Thr

55

Ser

Lys

artificial Sequence

PR1A3 VL

103

Asp ITe val met

1

ASp

val

Tyr

ser

65

Phe

Arg

Ala

ser

50

Gly

Asp

Thr

val

Trp

35

Ala

Ser

Leu

Phe

sSer

20

Tyr

Ser

Gly

Ala

Gly
100

Thr

val

Gin

Tyr

Thr

Glu

85

Ser

Glin

Thr

Gln

Arg

ASp

70

Tyr

Gly

Ser

Cys

LyS

Phe

Thr

Gly

Ala

Ala

40

Gly

Leu

Ala

Gln

LYyS

Pro

40

Ser

Thr

cys

Lys

Ser

Ser

25

Pro

Asn

ASD

Glu

Arg

Ala

25

aly

Gly

Leu

His

Leu
105

eolf-seql

Glu

10

Gly

Gly

Pro

Thr

Asp
90

Phe

10

ser

Gin

val

Thr

GIn
90

Leu

Tyr

GlIn

Thr

Ser

75

Thr

Met

GIn

Ser

Pro

Ile

75

Tyr

LYS

Thr

Gly

Tyr

60

val

Ala

Ser

Asn

Pro

ASpP

60

ser

Tyr

Glu Met Lys

Page 25

LyS

Phe

Leu

45

Ala

Ser

val

Thr

val

AsSn

Thr

Arg

Pro

Thr

30

Glu

Gin

Thr

Tyr

Ser

Gly

30

Ala

rhe

val

Tyr

Thr
110

Gly

15

Ser

Trp

Gly

Ala

va'l

15

The

Leu

Thr

Gln

Pro
95

Ala

Tyr

Met

Phe

Gly

Asn

ile

Gly

Ser

80

Leu



<210> 104

<211> 109

<212> PRT

<213> Artificial Sequence
<220>

<Z223> pEMl495 huPR1A3 VL
<400> 104
isp Ile Gln Met Ehr Gln Ser

Asp Arg val ggr Ile Thr Cys

val Ala Trp Tyr Gin GIn LyS
35

Tyr Ser Ala Ser Tyr Arg Tyr
>0 55

Ser Gly ser Gly Thr Asp Phe
65 70

Glu Asp Ile Ala ghr-?yr TYr
5

phe Ser Phe Gly GIn Gly Thr
100

<210> 105

<211> 108

<212> PRT

<213> aArtificial sequence

<220>

<223> CL1A

<400> 105

Asp Ile Gln Met Thr GIn Ser
i 5

asp Arg val Thr Ile Thr Cys
20
val Ala Trp Tyr GIn GlIn Lys
35

Tyr Ser Ala ser Tyr Arg Tyr
50 55

Ser Gly ser Gly Thr Asp Phe
65 70

Pro

LysS

Pro

40

ser

Thr

Cys

Lys

Pro

Lys

Pro

40

ser

Thr

Ser

Ala

25

Gly

Gly

Phe

His

val
105

ser
Ala
25

Gly

Gly

Leu

eolf-seq]

Ser Leu Ser
10

Ser GIn Asn

Lys Ala Pro

val Pro Ser
60

Thr 1le ser
75

Gln Tyr Tyr
90

Glu Ile Lys

Ser Leu Ser
10

Ser GIn Asn

Lys Ala Pro

val Pro Sser
60

Thr Ile Ser
75
_Page 20

Ala

val

LyS

Arg

sSer

Thr

Arg

Ala

val

Lys

45

Arg

Ser

Ser

Gly

30

Lau

Phe

Leu

Tyr

ser
Gly
30

Leu

Phe

Leu

val

15

Thr

Leu

Ser

Glin

Pro
95

val

15

Thr

Leu

ser

Gin

Gly

ASn

Gly
Pro

80

Leu

Gly

Asnh

Ile

Gly

Pro
80



Glu asp Phe Ala Thr Tyr Tyr Cys His
85

Phe Thr phe Gly GIn Gly Thr
100 '

<210> 106

<211> 95

<212> PRT

<213> Artificial Seqguence
<220>

<223> IMGT_hvkK_1_39

<400> 106

Asp Ile Gin Met Thr GIn Ser
1 5

Asp Arg val ggr ITe Thr Cys

Leu Asn Trp Tyr Gln GIn Lys
35

Tyr Ala Ala Ser Ser Leu Gln
50 55

ser Gly Sser Gly Thr Asp Phe
65 70

Glu Asp Phe Ala Thr Tyr Tyr
85

<210> 107
«<211> 121
<212> PRT
<213> Artificial seqguence

<220>
<223> CH7 rFo

<400> 107

GIn val GIn Leu val G¢1n ser
1 5

ser val Lys val Ser Cys Lys
20

Gly Met Ash Trp val Arg Gin
35

Gly Trp Ile Asn Thr Lys Ser
50 55

Lys

pro

Arg

Pro

40

Ser

Thr

Cys

Gly

Ala

40

Gly

Leu
105

Ser

Ala

25

Gly

Gly

L.eu

Glin

ser
Ser
25

Pro

Glu

eolf-seql

Gin Tyr Tyr Thr Tyr Pro Leu
90 95

Glu Ile Lys

Ser Leu ser
10

Ser Gln ser
Lys Ala Pro

val Pro ser
60

Thr Ile Ser
75

Gln Ser Tyr
90

Glu Leu Lys
10

Gly Tyr Thr

Gly GIn Gly

Ala Thr Tyr
60

rPage 27

Ala

Ile

LYS

Arg

Ser

ser

Lys

rhe

Leu

45

val

sSer

Ser

30

L.eu

Phe

Leu

Thr

Pro

Thr
30

Glu

val

15

ser

L.eu

ser

Gin

Pro
a5

Gly
15
Glu

Trp

Glu

Gly

Tyr

Ile

Gly

Pro
80

Ala

Tyr

Met

Phe



Lys Gly Arg Phe
65

Leu Gln Ile Ser

Ala Arg Trp Asp
100

Gin Gly

<210>
<211>
<21Z2>
<213>

<220>
<223>

<400>
Asp 1le
1

ASp Arg

Thr
115
108

110
PRT

Thr

val

ser

85

Phe

val

Phe

70

Leu

Tyr

Thr

Ser

Lys

ASp

val

Artificial Seguence

CLAL rHl1l

108

Gln

val

val Ala Trp

Tyr Leu
50

Ser Gly
65

Glu Asp

Phe Thr

<210>

<400>
000

<210>

<400>
000

<210>
<211>

35

Ala

ser

Phe

Phe

109
109

110
110

111
363

Met

Thr

20

Tyr

ser

Gly

Ala

Thr

5

Ile

Gin

Tyr

Thr

Thr

85

Gln

Gin

The

Gln

Arg

AsSp

70

Tyr

Gly

Ser

Cys

Lys

Tyr

55

Phe

Tyr

Thr

l.eu

Tyr

Ser
120

Pro

Lys

PTro

40

Arg

Thr

Cys

LyS

Asp
Glu
val
105

Ser

ser

Ala

25

Gly

Gly

Leu

His

Leu
105

eolf-seq]l

Thr Ser val Ser Thr

75

Asp Thr Ala val Tyr

90

Glu Ala Met Asp Tyr
110

Ser Leu Ser
10

Ser Gin Thr

Lys Ala Pro

val Pro Ser
60

Thr Ile ser
75

Glin Tyr Tyr
90

Glu ITe Lys

page 28

Ala

val

Lys

45

Arg

Ser

Thr

Arg

Ser

Ser

30

Leu

Phe

Leu

Tyr

Thr
110

Ala
TYI

95

Trp

val

15

Ala

Leu

Ser

Gin

Pro
95

Tyr
80
Cys

Gly

Gly

Asn

Ile

Gly

Pro

80

Leu
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<212> DNA
<213>
<220>
<223> CL1A
<400> 117
gatatccaga
atcacttgca
gggaaagcac
aggttcagtg
gaagatttcg
cagggceacca
<210> 118
<211> 285
<217> DNA
<213>
<220>
<223> IMGT
<400> 118
gacatccaga
atcacttgcce
gggaaagcec
aggttcagtg
gaagatttty
<210> 119
<211> 369
<212> DNA
<213>
<220>
<223> CH7
<400> 119
caggtgcaat
tectgeaagg
cctggataag
gttgaagagt
ctgcagatca
Ttctatgatt
teagetage
<210> 120
<211> 330
<212> DNA
<213>

tgacccagrc
aggccagica
ctaagctecet
gcagrtggatc
caacttacta

agctcgagat

_hvk_1_39

tgacccagtce
gggcaagtca
ctaagetect
gcagtggatc

caacttacta

rrFg

tggtgcaatc
cttctggata
ggcttgagtg
ttaagggacg

gcagcctaaa

acgtggaggc'

Artificial Sequence

tccatectec
gaatgtgggt
gatctattcg
tgggacagat
ctgtcaccaa

caag

Artificial sequence

teccatcctec
gagcattagc
gatctatgcet
tgggacagat

ctgtcaacag

Artificial Sequence

tgggtctgag
caccttcact
gatgggatggy
grttgtcttc
ggctgaagac

tatggactac

Artificial sequence

eolf-seql

ctgtctgeat
actaatgtty
gcatcctacc
ttcactctca

tattacacct

ctgtctgcat
agctatttaa
gcatccagtt
tTcactctca

agttacagta

ttgaagaagc
gagtatggta
ataaacacga
tcettggaca
actgccgtgt

tggoggccaag

ctgtgggaga
cctggtatea
gctacagtgg
ccatcagcag

atcctctatt

ctgtaggaga
attggtatca
tgcaaagtgy
ccatcagcag

cecect

ctggggcctc
tgaactgggt
aatctggaga
cctetgtcag
attactgtgc

ggaccacggt

Page 31

cagagtcacc
gcagaaacca
agtcccatca
tctgcaacct

cacgtttggce

cagagtcacc
gcagaaacca
ggtcccatca

tctgcaacct

agtgaaggtt
gegacaggec
ggcaacctar
cacggcatat
gagatgggac

caccgtcoctec

60
120
180
240
300
324

60
120
180
240
285

60
120
180
240
300
360
369
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<223>
<400> 122

IgGl
Thr Lys Gly
1

ser Gly Gly

Glu Pro val
35

His Thr pPhe
50

Ser val val
65

Cys Ash Vval
Glu Pro Lys

Pro Glu Leu
115

Lys Asp Thr

val Asp val
145

Asp Gly val
Tyr Asn Ser

AsSp Trp Leu
195

Leu Pro Ala
210

arg Glu Pro

Lys Asn Gln

Pro

Thr

20

Thr

Pro

Thr

Asn

Ser

100

Leu

Leu

Ser

Glu

Thr

180

Ash

Pro

Gln

val

ser

Ala

val

Ala

val

His

85

cys

Gly

Met

His

val

165

TYIE

Gly

Ile

val

ser
245

val

Ala

Ser

val

Pro

70

LYS

Asp

Gly

Ile

Glu

150

His

Arg

LYS

Glu

Tyr

Leu

Phe

feu

Trp

Leu

55

Ser

Pro

Lys

Pro

ser

135

ASp

Asn

val

Glu

Thr

Pro

Gly

Asn

40

Gln

ser

Ser

Thr

Ser

120

Arg

Pro

ala

val

Ty

200

Thr

Leu

Cys

Leu

Cys

ser

Ser

Ser

Asn

His

105

val

Thr

Glu

Lys

Ser

185

LYS

Ile

pro

Leu

eolf-seql

Ala

10

Leu

Gly

Ser

Leu

Thr

20

Thr

Phe

Pro

val

Thr

170

val

Cys

Ser

Pro

val
250

Pro

val

Ala

Gly

Gly
75

LYS

Cys

Leu

Glu

Lys

Lys

Leu

Lys

Lys

sSer

233

Lys

Ser

LYS

Leu

Leu

60

val

Pro

Phe

val

140

Phe

Pro

Thr

val

Ala

220

Arg

Gly

rPage 33

Ser

AsSp

Thr

45

Tyr

GIn

ASp

PO

Pro

125

Thr

Asn

Arg

val

ser

205

Lys

Asp

Phe

Lys

Tyr

30

Ser

ser

Thr

Lys

Cys

110

Pro

Cys

Trp

Glu

Leu

190

Asn

Gly

Glu

Tyr

Ser
15

Phe
Gly

leu

Tyr

Lys

val

Tyr

Glu

175

His

Lys

Glin

Leu

Pro
255

Thr

Pro

val

Ser

Ile

80

Ala

Ala

Pro

val

val

160

Glin

Gin

Ala

Pro

Thr

240

Ser



Asp Tle

Lys Thr

val Glu Glu

260

Ala Trp Ser

Thr val

275

Pro Pro Leu ASp

280

eolf-seql

Asn Gly GlIn Pro Glu Asn

265 270

Ser Asp Gly Ser Phe Phe
285

ser Lys Lew Thr val Ser

290

ASp Lys Arg Trp GIn GIn Gly Asn
300

His Glu Ala

310

Ser Ser val Met

305

Cys ey His Asn His Tyr Thr

315

Ser Pro Gly

325

Ser Leu Ser Leu Lys

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

<220>
<223>

123

4?2

DNA

Artificial Sequence

Primer MS-43

<400> 123
ccagccggec atggecgata tocagatgac ccagteteca te

<210> 124

<211> 26

<212> DNA

<213> Artificial Seguence
<220>

<223> Primer MmMs-52

<400 124

gaagaccgat gggcctttgg tgctag

<210> 125

<211> 30

<212> DNA

<213> Artificial sequence
<220>

<223> Primer M$-55

<400> 125

gcaacatatg ttgaagagtt taagggacgg

<210> 126

<211> 25

<212> DNA

<213> Aartificial sequence
<220>

<223> M5-56

<400> 126

atgaactggg tgcgacagge ccctg

Page 34

Asn Tyr

Leu Tyr

val Phe

GlIn Lys
320

42

20

30

25



<210> 127
<211l> 56
<212> DNA

<213> Artificial sequence

<220>
<223> Primer EAB-679

<220>

<221> misc_feature
<222> (26)..(26)
<223> mis aorc

<220>

<221> misc_feature

<222> (27)..(28)

<223> nisa, ¢, g, or t

<220>

<221> wmwisc_Feature
«222> (30)..(C30)
<223> w is a or t

<400> 127

cagggygccty tcgecacccag ttcatmnnaw actcagtgaa ggtgtatcca gaagec

<210> 128

<211> 81

<212> DNA

<213> Artificial Seguence
<220>

<223> Primer EAB-680
<400> 128

ccgtccctta aactettcaa cataggttgc ctctccagtt ttggtgttta tccatcccat

ccactcaage ccrtgtecag ¢

<210> 129

<211> 50

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer EAB-685
<400> 129

cagctatgac catgattacg ccaagetige atgcaaattc tatttcaagg

<210> 130

<211> 27

<212> DNA

<213> Artificial seguence
<220>

<223> Primer EAB-686
<400> 130

gttgcgtggt atcagcagaa accagyg

<210> 131
<211l> 34

eolf-seql

Page 35

56

60
81

50

27



eolf-seql

<212> DNA '

<213> Artificial Sequence
<220>

<223> Primer EAB-687
<400> 131

gctctttgtg acgggcgage tcaggecctg atgg

<210> 132

<211> 35

<212> DNA

<213> aArtificial sequence
<220>

<223> Primer EAB-688
<400> 132

ggagtcccat caaggttcag tggcagtgga tctgg

<210> 133

<211> 70

<212> DNA

<213> Artificial Seguence
<220>

<223> Primer EAB-681
<400> 133

cctggtttct goctgatacca cgcaacatta gtacccacat tctgactgge cttgcaagtg
atggtgactc

<210> 134

<211> 77

<212> DNA

<213> Artificial seguence
<220>

<223> Primer EAB-682

<400> 134
ctgccactga accttgatgg gactccactg tagcggtagg atgccgaata gatcaggago

Trtaggtgctt tccctgy

<210> 135

<211l> 64

<212> DNA

<213> artificial Sequence
<220>

<223> Primer AC7

<220>

<221> misc_feature
<222> (37)..(37)
<223> m is a or ¢

<220>
<221> misc_feature
<222> (38)..(39)
<223> nis a, ¢, g, or t
Page 36
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35

60
70

60
77



<400>

ccagtagtce atagectcca cgtaatcata gaagtcmnnt ctcgcacagt aatacacgge

agtg

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

<220>
<223>

«220>
<221>
<222>
<223>

<220>
<2Z21>
<222>
<223>

<400>

ccagtagtce atagectceca cgtaatcata gaamnnccat ctcgcacagt aatacacggc

agtg

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

<220>
<223>

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

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

<400>

ccagtagtcce atagectcca cgtaatcata mnngtoccat ctcgcacagt aatacacgge

agtg

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

<220>
<223>

<220>
<221>

135

136
64
DNA
Artificial Sequence

Primer ACS8

misc.feature
(34)..(34)
m+is a or c

misc_feature
(35)..(36)
nisa, ¢, g, or t

136

137
64
DNA
Artificial Sequence

Primer ACY

misc_feature
(3D..GL
mis a or ¢

misc_Teature
(32)..(03%)

nisa, ¢, g, or t

137

138
64
DNA
Artificial Sequence

Primer AC10

misc_Teature

eolf-seqgl

Page 37

64

60
64

64



eolf-seql
<222> (28)..(28)
<223> mis a or c

<220>

<221> misc_feature

<222>  (29)..(30)

<223> n is a, ¢, g, or t

<400> 138
ccagtagtcc atagcctcca cgtaatomnn gaagicccat ctcgcacagt aatacacggce

agtg

<210> 139

<211> 64

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer ACll

<220>

<221> misc_featrure
<222> (25)..025)
<223> m is a or c

<220>

<221> misc_feature

<222> (26)..(027)

<223> nis a, c, g, or t

<400> 139
ccagragtcc atagcctcca cgtamnnata gaagtcccat ctcgcacagt aatacacgge

agtg

<210> 140
<211> 64
<212> DRNA

<213> Artificial Sequence

<220>
<223> Primer AClZ2

<220>

<221> misc_Teature
«222> (37)..(37
<223> mis a or ¢

<220>

<221> misc_feature

<222> (38)..(39)

<223> nisa, c, g, or t

<400> 140

cgtggtccct tggocccagt agtccatage ctccacmnna tcatagaagt cccatetege
acag

<210> 141

<211> 64

<212> DNA

<213> Artificial Sequence
Page 38
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64

60
64

60
64



<220>
<223>

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

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

<400>

cgtggtccct tggeeccagt agtccatage ctomnngtaa tcatagaagt cccatctege

acag

<210
<213>
<212>
<213>

<220>
<223>

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

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

<400>

cgtggtccet tggccccagt agtccatage mnncacgtaa tcatagaagt cccatctege

acag

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

<220>
<223>

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

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

<400>

cgtggtecct tggecccagt agtccatmnn ctccacgtaa tcatagaagt cccatctcge

primer ACL3

misc_Teature
(34)..(34)
mis a or C

misc. feature
(35)..036)

nis a, ¢, g, or t

141

142
64
DNA
Artificial Ssequence

Primer ACl4

misc_feature
GLH..6D
mis a or c

misc_feature
(32)..(033)
nisa, ¢, g, or t

142

143
64
DNA
Artiticial Sequence

Primer AC1S

misc _Teature
(28)..(28)
mis a or ¢

misc_feature
(29)..330)
nisa, ¢, g, or t

143

eolf-seql
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acag

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

<220>
<223>

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

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

<400>

cgtggtcect tggeecccagt agtcmnnage ctccacgtaa tcatagaagt cccatctege

acag

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

cgtggtceccet tggeeccagt agtccatage ctccacgtaa tcatagaagt cccatctege

144
64
PNA
artificial Sequence

Primer ACL6

misc_Teature
(25)..(25)

mis a or ¢

misc_feature
(26)..027)
nisa, ¢, g, or t

144

145

77

DNA

Artiticial Sequence

Primer AC17

145

acagtaatac acggcag

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

<220>
<223>

<400>

148

25

DNA

Artificial sequence

Primer EAB-749
146

ccatcagggc ctgagotcge cogte

<Z210>
<211>
<212>
<213>

<220>
<223>

<400>

cgtggaggct atggactact ggggccaagg

<210>
<211>

147

30

DNA

Artificial Seguernce

Primer EAB-750

147

148
29

eolf-seql
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eolf-seqgl

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer EAB-751
<400> 148

gactactggy gccaagggac cacggtcac 29
<210> 149

<211> 23

<212> DNA

<213> Artificial sequence
<220>

<223> Primer EAB-752
<400> 149

ggtcagggeg cctgagttee acg 23
<2310> 150

<211> 60

<Z212> DNA

<213> Artificial sequence
<220

<223> Primer ACl

<220> .

<221> wisc_Teature

<222 (37)..(37)

<223> mis a or c

<220>

<221> misc.feature

<222> (38)..039

<223> nis a, ¢, g, or t
<400> 150

ggtgccctgy ccaaacgtga atagaggata ggtgtamnnt tggtgacagt agtaagtige 60
<210> 151

<211> 60

<212> DNA

<213> Artificial Sequence
<220>

<223> Primer AC2

<220>

<221> misc_feature

<222> (34)..(34)

<223> mis aor c

<220>

<221> misc_feature

<222> (35)..(36)

<223> nis a, c, g, or t
<400> 151

ggtgcectgg ccaaacgtga atagaggata ggtmnnatat tggtgacagt agtaagtigce 60

Page 41



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

<220>
<223>

<220>
<221>
<222
<223>

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

<400>

eolf-seql
152
60
DNA
Artificial Sequence

Primer AC3

misc_fTeature
(L..3L
mis a or ¢

misc_feature
(32)..(33)
nisa, ¢, g, or t

152

ggtgccctgg ccaaacgtga atagaggata mnngtaatat tggtgacagt agtaagttgc

<210>
<211>
<Z212>
<213>

<220>
<223>

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

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

<400>

153
60
DNA
artificial Sequence

Primer AC4

misc_fTeature
(28)..(28)
mis a or c

misc_feature

(29)- . (30)
nisa, ¢, g, or t
153

ggtgccctygy ccaaacgtga atagaggmnn ggtgtaatat tggtgacagt agtaagtige

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

<220>
<223>

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

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

<400>

154
60
DNA
Artificial Sequence

Primer ACS

misc_feature
(22)..022)
mis a or C

misc_feature

(23).. 28
nisa, ¢, g, or t
154

ggtgcectgg ccaaacgtga amnnaggata ggtgtaatat tggtgacagt agtaagttgc

Page 42
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eolf-seql

<210> 155

<211> 60

<212> DNA

<213> Artificial Sequences
<220>

<223> Primer ACG

<400> 155

ggtgccctgg ccaaacgtga atagaggata ggtgtaatat tggtgacagt agtaagtigc

<210> 156
<211> 36
<212> DNA
<213> Artificial Sequence

<220>
<223> Primer EAB-746

<400> 156
cgcttgatct cgagertggt gcocctggeca aacgtg

<210> 157

<400> 157

000

<210> 158

<211> 428

<212> PRT

<213> Artificial Ssequence
<220

<223> PETRE592

<400> 158

GIn Leu Thr Thr Glu Ser Met Pro Phe Asn val Ala Glu Gly Lys Glu
1 5 10 L5

val Leu teu Leu val His Asn Leu Pro GIn GIn Leu Phe Gly Tyr Ser
20 25 30

Trp Tyr Lys Gly Glu Arg val Asp Gly Asn Arg GIn ITe val Gly Tyr

Ala 1le Gly Thr GIn GIn Ala Thr Pro Gly Pro Ala Asn Ser Gly Arg
50 55 60

Glu Thr ITle Tyr Pro Asn Ala Ser Leu teu Ile GIn Asn val Thr Gln
65 70 75 80

Asn Asp Thr Gly Phe Tyr Thr Leu GIn val Ile Lys Ser Asp Leu val
85 90 95

Asn Glu Glu Ala Thr Gly GIn Phe His val Tyr Pro Glu Leu Pro Lys
100 105 110

Page 43
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Pro

Met

Trp

Asnh

Gly

ASD

ser

Cys

225

Gly

Pro

Gly

Pro

Arg

Lys

Ser

ser

Ala

130

Tle

Gly

Pro

Pro

Pro

210

His

Ile

Asn

Arg

va'l

290

Asp

Ser

Met

Arg

Lys
370

Ile

115

Phe

Ash

Asn

Tyr

val

195

Pro

Ser

Pro

Asn

Asn

275

val

Lys

Ile

LYS

Glu

355

Asnh

Ser

Thr

Asn

Arg

Glu
180

Thr

ASp

Ala

Gin

Asn

260

ASN

Ala

ASp

Arg

Leu

340

Asp

Gin

ser

Cys

GIn

Thr

165

cys

Leu

Ser

Ser

GlIn

245

Gly

Ser

Lys

Ser

Trp

325

Ser

Ala

ser

Asn

Glu

Ser

150

Leu

Glu

Asit

Ser

Asn

230

His

Thr

Ile

Pro

val

310

Phe

Gin

Gly

ASp

Asn

Pro

135

Leu

Thr

Tle

val

TYr

215

Pro

Thr

Tyr

val

Gin

295

Asn

rhe

Gly

Thr

Pro
375

ser

120

Glu

Pro

Leu

Gln

Thr

200

Leu

Ser

Gin

Ala

Lys

Ile

Leu

Lys

Asn

Tyr

360

Ile

Ash

Thr

val

Leu

AsSh

185

Tyr

Ser

Pro

val

Cys

265

ser

Lys

Thr

Asn

Ile

345

Trp

Met

eolf-seq]
Pro val Glu

Gln

Ser

Ser

170

Pro

Gly

Gly

Gln

Lau

250

Phe

Ile

Ala

Cys

Gin

330

Thr

Cys

Leu

Asp
Pro
155
val
val
Pro
Ala
Tyr
235
Phe
val
Thr
Ser
ser
315
ser
Leu

Glu

Ash

Thr

140

Arg

Thr

Ser

Asp

Asn

220

ser

Ite

Ser

val

LYyS

300

Thr

Leu

ser

val

val
380

pPage 44

L.eu

Arg

Thr

205

Ley

Trp

Ala

Asn

Ser

285

Thr

Asn

Pro

Ile

Phe

365

Ash

Lys

Tyr

Glin

Asn

Asn

190

Pro

Asn

Arg

LYys

Leu

270

Ala

Thr

Asp

ser

Asn

350

Asn

TYr

ASD

Leu

Leu

ASp

Arg

Thr

Leu

Ile

Ile

Ata

Leu

val

Thr

Ser

335

Pro

Pro

Asn

Ala

Trp

ser

160

The

sSer

Ile

Ser

Asn

240

Thr

Thr

Ser

Thr

Gly

Glu

val

Ile

Ala



385

Gly Pro Gly Ser Gly Leu Asn Asp Ile
405

390

eolf-segl

410

Lteu Pro GlIn Glu Asn Leu Ile Asn val Asp Leu Glu val Leu Phe GlIn
395

Trp His Glu Ala Arg Ala His His His His His His

420
<210> 159
<211> 363
<212> DNA
<213> Artificial sequence
<220>
<223> PMS22
<406> 159
caggtgcaat tggtgcaatc tgggictgag
tcctgcaagg cttctggata cacctteact
cctggacaag ggcetrtgagtyg gatgggatgg
gttgaagagt ttaagggacg grttgrcrtc
ctgcagatca gcagcctaaa ggctgaagac
ttctatgatt acgtggaggc tatggactac
tca
<210> 160
<211> 363
<212> DNA
<213> Artificial Sequence
<220>
<223> Primer 1C8
<400> 160
caggtgcaat tggtgcaatc tgggtctgag
tcctgcaagyg cttetggata caccttcact
cctggacaag ggotigagtyg gatgggatyg
gttgaagagt ttaagggacg griigtcttc
ctgcagatca gcagcctaaa ggctgaagac
ttctateatt acgtggagge tatggactac
tca
<210> 161
<211> 363
<212> DNA
<213> Artificial Sequence
<220>
<223> 3l

425

tigaagaagc
gagtttggaa
ataaacacca
tcettggaca
actgccgtgt
tggggccaag

ttgaagaagc
gagtttggaa
ataaacacca
teettggaca
actgeegtgt
tggggccaag

rage 45

ctggggectc
tgaactgggt
aaactggaga
cctectgtcag
attactgtgc

ggaccacggt

ctggggectce
tgaactggyt
aaactggaga
cetctgtcag
attactgtgc

ggaccacggt

400

phe Glu Ala GIn Lys Ile Glu

415

agtgaaggtt
gcgacaggece
ggcaacatat
cacggcatat
gagatgggac

caccgtetcece

agtgaaggtt
gcgacaggcc
ggcaacatat
cacggeatat
gagatgggac

caccgictcc
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<400> 161
caggtgcaat

tcctgeaagg
cctggacaag
gttgaagagt
ctgcagatca
ttcgtggatt
tca

<210
<211>
<212>
<213>

<220>
<223>

162
363
DNA

207

<400> 162
caggtgcaat

tcctgcaagg
¢ctggacaag
gttgaagagt
ctgcagatca
ttctattggt
tca

<210>
<21l>
<212>
<213>

<220>
<223>

| <400> 163
caggtgcaat

163
363
DNA

tcergeaagg
cctggacaag
gttgaagagt
ctgcagatca
tttgctcatt
tca

<210>
<211>

<212>
<213>

164
363
DNA

tggtgcaatc
crtctggata
ggcttgagtg
ttaagggacy

gcagcctaaa

acgtggaggc

tggtgcaatc
cttctggata
ggctrgagtg
ttaagggacg

gcagcctaaa

acgtggaggc

tggtgcaatc
cttctggata
ggcttgagtg
ttaagggacy
gcagcctaaa

actttcagac

tgggtctgag
caccttcact
gatgggatdgg
gtttgtcttc
ggctgaagac

tatggactac

Artificial Seguence

tgggtctgag
caccticact
gatgggatgg
gtttgtcttc
ggctgaagac

tatggactac

Artificial Seguence

tgggtctgag
cacctteact
gatgggatgg
gtrtgtctic
ggctgaagac

tatggactac

Artificial sequence

eolf-seql

trgaagaagc
gagtttggaa
ataaacacca
tcettggaca
actgccgtgt

tggggccaag

ttgaagaage
gagtttggaa
ataaacacca
tccttggaca
actgcegtgt

tggggccaag

affinity Matured Heavy Chain

ttgaagaagc
gagtttggaa
ataaacacca
tecttggaca
actgcegtgt

tggggccaag

ctggggecte
tgaactgggt
aaactggaga
cctctgteag
attactgtge

ggaccacggr

ctggggectc

tgaactgggt

aaactggaga
cctetgteag
attactgrge

ggaccacggt

ctggggcctco
tgaactygggt
aaactggaga
cctetgtcag
attactgtgc

ggaccacggt

Page 46

agtgaaggtt
gcgacaggcec
ggcaacatat
cacggcatat
gagatgggac

caccgtctcc

agtgaaggtt
gcgacaggec
ggcaacatat
Cacggcatat
gagatgggac

caccgtctcec

agtgaaggtt
grgacaggece
ggcaacatat
cacggcatat
gagatgggac

caccgtctec
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eolf-seql

ctgcagatca gcagcctaaa ggctgaagac actgccgtgt attactgtge gagatgggac

ttctatgatt acgtggagge tatggactac tggggccaag ggaccacggt caccgtctec

tca

<210> 173

<211> 363

<212> DNA

<213> Artificial Seguence

<220>

<223> HL/H2 (5) 2

<400> 173

caggtgcaat tggtgcaatc tgggtctgag
tcctgcaagg cttctggata caccttcact
cctggacaag ggcttgagtg gatgggatac
gttgaagagt ttaagggacg gttrgtcttc
ctgcagatca gcagcctaaa ggetgaagac
ttctatgatt acgtggaggc tatggactac
tca

<210> 174

<211> 363

<212> DNA

<213> Artificial Sequence

<220>

<223> H1i/H2 (5) 11

<400> 174

caggtgcaat tggtgcaatc tgggtctgag
tecctgcaagg cttctggata caccttcact
cctggacaag ggcttgagtg gatgggatgg
attgaagagt ttaagggacg gtttgtcttc
ctgcagatca gcagcctaaa ggctgaagac
ttctatgatt acgiggaggc tatggactac
tca

<210> 175

<211> 363

<212> DNA .

<213> Artificial sequence

<220>

<223> H1/H2 (5) 13

<400> 175

ttgaagaagc
gagtattcta
ataaacacca
tccttggaca
actgeegtgt

tggggccaag

ttgaagaagce
gagtatggta
ataaacacca
tccttggaca
actgccgtgt

tggggccaayg

ctggggectce
tgaactgggt
aaaatggaga
ccretgteag
attactgtge

ggaccacggt

ctggggectc
tgaactgggt
aaaatggaga
cctectgtcag
attactgtge

ggaccacggt

agtgaaggtt
gcgacaggee
ggcaaactat
cacggcatat
gagatgggac

caccgtetec

agtgaaggtt
gcgacaggec
ggcaacctat
cacggcatat
gagatgggac

caccgtctec

caggtgcaat tggtgcaatc tgggtctgag ttgaagaagc ctggggoectc agtgaaggtt

tcctgecaagy cttctggata caccttcact gagtttggta tgaactgggt gcgacaggec
Page 30
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<400> 178
gatatccaga

atcactigca
gggaaagcac
aggttcagtg
gaagatttcg
cagggcacca
<210>
<Z211>
<212>
<213>

<220>
<223>

<400> 179
gatatccaga

179
330
DA

atcacttgca
gggaaageac
aggttcagtg
gaagatttcg
cagggcacca
<210>
<211>
<212>
<213>

<220>
<223>

<400> 180
gatatccaga

180
330
DNA

atcacttgea
gggaaagcac
aggttcagtg
gaagatttcy
cagggcacca
<Z210>
<211>
<212>
<213>

<220>
<223>

<400>

181
330
DNA

181

tgacccagtc
aggeeagtge
ctaagctect
gcagtggatc
caacttacta

agctcgagat

PAC19 (2C6)

tgacccagtc
aggccagtaa
ctaagcccct
gcagtggatc
caacttacta

agctcgagat

pACl8 (2F1)

tgacccagtce
aggccagtgc
ctaagctect
gcagtggatce
caacttacta

agctcgagat

pAC23 (2F11)

tccatcctec
caatgtgggt
gatctattig
tgggacagat
ctgtcaccaa

caagcgtacg

Artificial Sequence

tccatectec
gaatgtgggg
gatctacctg
tgggacagat
ctgtcaccaa

caagcgtacy

Artificial Seguence

tccatectee
ggctgtgggt
gatctattcg
tgggacagat
ctgtcaccaa

caagcgtacg

Artificial sequence

eolf-seql

ctgtctgcat
aataatgttg
gcctecaacc
ttcactctea

tattacacct

ctgtctgeat
actaatgttg
gcatcctace
ttcactcteca

tattacacct

ctgrctgeat
acgtatgttg
gcatcctacc
tfcactctca

tatitacacct

ctgtgggaga
cctggtatca
gcteeggtgy
ccatcagcag

atcctetatt

ctgtgggaga
cgtggtatca
cccagattygg
ccatcagcag

atccectatt

ctgtgggaga
cgtggtatca
gcaaaagggy
ccatcagcag

atcctctatt

cagagtcacc
gcagaaacca
agtcccatca
tctgcaacct

cacgtttggce

cagagtcacc
gcagaaacca
agtcccatca
tctgcaacct

cacgtttgge

cagagtcacc
gcagaaacca
agtcccatca
tctgeaacct

cacgtttgac

gatatccaga tgacccagtc tccatcctec ctgtctgeat ctgtgggaga cagagtcacc
page 52
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atcacttgca aggccagtca gatagcgagt
gggaaagcac ctaagctcct gatctattgg
aggttcagtg gcagtggatc tgggacagat
gaagatttcg caacttacta ctgtcaccaa
cagggcacca ageicgagat caagegtacg
<210> 182

<211> 330

<212> DNA .

<213> Artificial Sequence

<220> .

«223> H4EY9 Tight chain

<400> 182

gatatccaga tgacccagtc tccatcctcc
atcacttgca aggccagtca gaatytyggt
gggaaagcac ctaagcccct gatctattcg
aggttcagtg gcagtggatc tgggacagat
gaagatrtcg caacttacta ctgtcaccaa
cagggcacca agctcegagat caagegtacg
<210> 183

<211> 330

<212> DNA

<213> Artificial Sequence

<220>

<223> L2D2

<400> 183

gatatccaga tgacccagtc tccatcctec
atcacttgca aggcecagtca caatgtgogt
gggaaagcac ctaagctcct gatctattcyg
aggttcagtg gcagtggatc tgggacagat
gaagatticg caacttacta ctgtcaccaa
cagggcacca agctcgagat caagegtacyg
<210> 184

<211> 330

<212> DNA

<213> artificial sequence

<220>

<223> pAC6 (CL)

<400> 184

eolt-seql

actaatgttg
gcatcctacc
ttcactctea

tattacacct

ctgtctgeat
actaatgttg
gcatcecracce
ttcactctea

tattacacct

ctgtctgeat
accaacgttg
gcatcccacc
ttcactctca

tattacacct

cctggtatca
gctatagtgyg
ccatcageag

atcctectatt

ctgtgggaga
cctggtatca
gctacagtag
ccatcagcag

atcctctatt

ctgtgggaga
cgtggtatca
ggtacagtgg
ccatcagcag

atcctctatt

gcagaaacca
agtcccatca
tctgcaacct

cacgtttggc

cagagtcacc
gcagaaacca
agtcccatca
tctgraacct

cacgtttgge

cagagtcacc
gcagaaacca
agtcccatca
tctgeaaccet

cacgtttggce

gatatccaga tgacccagtc tccatcctee ctgtetgeat ctgtgggaga cagagtcace

atcacttgca aggccagtca gattatgggt cctaatgttg cgtggtatca gcagaaacca
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eolf-seql
aggttcagtg gcagtggatc tgggacagat ttcactctca ccatcagcag tctgcaacct
gaagatttcg caacttacta ctgtcaccaa tattacacct atccictatt cacgtttggc

cagggcacca agctcgagat caagcgtacg

<210> 188

<211> 121

<212> PRT

<?13> Artificial Sequence
<220>

<223> PMS22

<400> 188

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

Ser val Lys gg? ser Cys Lys Ala Ser Gly Tyr Thr phe ggr Glu Phe
25

Gly Met Asn Trp val Arg Gin géa Pro Gly GlIn Gly Leu Glu Trp Met
35 45

Gly Trp Ile asn Thr Lys Thr Gly Glu Ala Thr Tyr val Glu Glu Phe
50 55 60

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

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

Ala Arg Trp Asp Phe Tyr Asp Tyr val Glu Ala Met Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Thr val Thr val Ser Ser

115 120

«210= 189

<Z21i> 121

<212> PRT

<213> aArtificial Sequence
<220>

<223> 1C8

<400> 189

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

ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr phe Thr Glu Phe
20 25 30

Page 55

240
300
330



Gly

Gly

65

Leu

Ala

Gln

Met

Trp
50

Asn
35

Ile

Gly Arg

Gin

Arg

Gly

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

<220
<223>

<400>

Ile

Trp

Thr
115

190
121
PRT

Trp

Asnh

Phe

Ser

val

Thr

val

Ser

85

Phe

val

Arg

Lys

Phe

70

Leu

Tyr

Thr

GlIn

Thr

55

ser

Lys

His

val

Artificial Sequence

3E1
190

Gln val Gln

1

Ser

Gly

Lys
65
l.ey

Ala

Gln

val

Met

Trp

50

Gly

GIn

Arg

Gly

<210>
<211>

LYyS

AsSN

35

Ile

Arg

1le

Trp

Thr

115

191
121

Leu

val

20

Trp

Ash

Phe

ser

val

ser

val

Thr

val

Ser

85

Phe

val

Gin

cys

Arg

LYS

Phe

70

Leu

val

Thy

Ser

LYS

Gin

Thr

55

Ser

Lys

ASD

val

Ala

40

Gly

Leu

Ala

Tyr

Ser
120

Gly

Ala

Ala

40

Gly

Leu

Ala

Tyr

‘Ser

120

Pro

Glu

Asp

Glu

val

105

Ser

Ser

Ser

25

Pro

Glu

ASp

Glu

val

105

Ser

eolf-seql
Gly Gin Gly

Ala
Thr
Asp
90

Glu

Glu
10

Gly

Gly

Thr

Asp
80

Glu

Thr

ser

75

Thr

Ala

Leu

Tyr

Gln

Thr

Ser

75

Thr

Ala

Tyr
60
val

Ala

Met

Lys

Thr

Gly

Tyr

60

val

Ala

Met

Page 36

Leu

45

val

ser

va'l

ASp

Lys

Phe

Leu

45

val

Ser

val

AsSp

Glu

Glu

Thr

Tyr

Tyr
110

Pro

Thr

30

Glu

Glu

Thr

TYr

Tyr
110

Trp

Glu

Ala

Gly

15

Glu

Trp

Glu

Ala

Tyr

95

Trp

Met

phe

TYF

80

Cys

Gly

Ala

Phe

Met

Phe

TYr

Cys

Gly



Aartificial Seguence

Leu

val

20

Trp

Asn

rPhe

ser

val

Ser

val

Thr

val

Ser

85

Phe

val

Gin

cys

Arg

Lys

Phe

70

Leu

Tyr

Thr

ser

Lys

Gin

Thr

55

Ser

Lys

Trp

val

Aartificial Sequence

Gly

Ala

Ala

40

Gly

Leu

Ala

Tyr

ser
120

ser

Ser

25

Pro

Glu

ASD

Glu

val

105

ser

Affinity Matured Heavy Chain

<212> PRT

<213>

<220>

<223> 2D7

<400> 191

GTn val GIn

i

ser val Lys

Gly Met Asn
35

Gly Trp Ile

50

Lys Gly Arg

65

Leu GIn Ile

Ala Arg Trp

Gln Gly Thr
115

<210> 192

<211> 121

<212> PRT

<213>

<220>

<223>

<400> 192

Gln val GIn teu val Gln
1 5

ser val Lys val Ser Cys
20

Gly Met Agn Trp val Arg
3

Gly Trp Ile Asn Thr Lys
50

Lys Gly Arg Phe val Phe
65 70

ser Gly Ser

Lys Ala Ser

Gin Ala Pro

40

Thr Gly Glu

55

ser Leu Asp

eolf-seq]

Glu
10

Gly
Gly
Ala
Thr
AsSp
a0

Glu

Glu
10
Gly

Gly

Ala

Leu

Tyr

Glin

Thr

Ser

75

Thr

ala

Leu

Tyr

Glin

Thr

LyS

Thr

Gly

Ala

Met

LyS

Thr

Gly

Tyr
60

Thr Ser val

75

Page 57

LyS

Phe

Leu

45

val

ser

val

ASp

Lys

Phe

lLeu

45

val

Ser

Pro-

Thr

30

Gilu

Glu

Thr

Tyr

Tyr
110

Pro

Thr

30

Glu

Glu

Thr

Gly

15

Glu

Trp

Glu

Ala

TVYF

95

Trp

Gly

15

Glu

Trp

Glu

Ala

ala

Phe

Met

rhe

TVYFP

80

Cys

Gly

Ala

Phe

Met

Phe

Tyr
80



Leu GlIn

Ala Arg

Gin Gly

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

<220>
<223>

<400>

Glin val
1

ser val

Gly Met

Gly Trp

50

Lys Gly

Leu GlIn

Ala Arg

Gin Gly

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

<220>
<223>

<400>

Gin val
1

ITe Ser Ser Leu-Lys Ala Glu
85

Trp Asp Phe Ala His Tyr Phe
100 105

Thr Thr val Thr val Ser Ser
115 120
193
iz21
PRT

artificial sequence

affinity matured Heavy Chain
193

Gln Leu val GIn ser Gly Ser
5

val Ala

20

Ser Ser

25

LYys Cys Lys

Ala
40

Asn val Gln

35

Trp Arg Pro

Thr Glu

55

Ile Asn Thr Lys Gly

Phe
70

Arg Phe val Ser lLeu Asp

Ile Ser Ala Glu

85

Ser Leu Lys

Phe
105

Trp rPhe Ala Tyr Tyr

Thr val Ther val

115

Ser Ser

120

194
121
PRT
Artificial Sequence

Affinity Matured Heavy Chain
194

GIn Leu ga1 Gln ser Gly Ser

eolf-seql

Asp Thr ala val Tyr Tyr €ys
90 95

GIn Thr Met Asp Tyr Trp Gly
110

Glu Ala

10

l.eu Pro Gly

15

Lys Lys

Thr Glu Phe

30

Gly Tyr Thr phe

Gln Leu Glu

45

Gly Gly Trp Met

Ala Thr Tyr val ¢lu Glu Phe

60

Thr Ser val Thr Ala

75

Ser TYIPr

80

Asp Thr Ala val

20

Tyr Tyr

95

Cys

Gln Thr Met Asp Tyr Trp

110

Gly

Glu Leu Lys Lys Pro Gly Ala
10 15

Page 58



Ser val

Gly Met

Gly Trp
50

Lys Gly
65

Leu Gin

Ala Arg

GIn Gly

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

<220>
<223>

<400>

Gin val
1

Ser val

Gly Met

Gly Trp
50

L.ys val Ser Cys Lys
20

Asn Trp val Arg Gln
35

Ile Asn Thr Lys g?r

Arg Phe val Phe Ser
70

Ile Ser ger Leu Lys
5

Trp Asp Phe Ala Tyr
100

Thr Thr Ile Thr val
115

195
121
PRT
artificial Seguence

H3 Full (5) 19
195
GIn Leu ¥a1 Gln ser

Lys val ser Cys LysS
20

Ser Trp val Arg Gln
35

ITe Asn Thr Lys Egr

Lys Gly Arg Phe val Phe Ser

Leu GIn

Ala Arg

70

Ile Ser Ser Leu Lys
85

Trp Asp Ala Phe Glu
100

Ala

Ala

40

Gly

Leu

Ala

TYr

Ser
120

Gly

Ala

Ala

40

Gly

Leu

Ala

Tyr

ser

25

Pro

Glu

ASD

Glu

Leu

105

Ser

Ser

Ser

25

Pro

Glu

ASD

Glu

val
105

eolf-seql

Gly Tyr Thr

Gly

Ala

Thr

ASD

90

Glu

Glu

16

Gly

Gly

Ala

Thr

Asp
30

Gln

Thr

Ser

75

Thr

Ala

Leu

TYr

Gln

Thr

Ser

75

Thr

Gly

TYT

60

val

Ala

Met

Lys

Thr

Gly

Tyr

60

val

Ala

Lys Ala Leu

Page 59

Phe

Leu

45

val

ser

val

AsSp

Lys

Phe

Leu

45

val

ser

val

AsSp

Thr Glu
30

Glu Trp

Gglu Glu

Thr Ala

Tyr Tyr
95

Tyr Trp
110

Pro Gly
15

Thr Glu
30

Glu Trp

Glu Glu

Thr Ala

Tyr Tyr

95

Tyr Trp
110

Phe

Met

Phe

Tyr

Cys

Gly

Ala

Phe

Met

Phe

TY"r

80

Cys

Gly



eolf-seql

Glin Gly Thr Thr val Thr val Ser Ser

<210>
<21l>
<212>

115

196
121
PRT

<213> Artificial Sequence

<220>
<223>

<400>
i

Ser val

Gly Met

Gly Trp

50

Lys Gly

Leu Gln

Ala Arg

Gin Gly

<210>
<211>
<212>

196

Lys

Asn
35

Ile

Arg

Ile

Trp

Thr

115

197
121
PRT

val

20

Trp

Asn

Phe

Ser

Asp

Thr

H3 Full (5) 8

Ser

val

Thr

val

ser

85

Phe

va'l

Gin val GIn Leu val Gin
5

Cys

Arg

Lys

Phe

70

Leu

Phe

Thr

ser

Lys

Gln

Thr

55

ser

Lys

Glu

val

<213> Artificial Seguence

<220>
<223>

<400>

1

H3 Full (5) 28

197

Gin val Gin Leu ¥a1 Gln ser

ser val Lys V81 ser Cys Lys
2

Gly Met Asn Trp val Arg Gln
35

120

Gly ser Glu Leu Lys
10

Ala ser Gly Tyr Thr
25

Ala Pro Gly Gln Gly
40

Gly Glu Ala Thr Tyr
60

Leu Asp Thr Ser val
75

Ala GTu Asp Thr Ala
90

Tyr Phe Lys Thr Met
105 _

Ser Ser
120

Gly ser Glu lLeu Lys
10

Ala ser Gly Tyr Thr
25

Ala Pro Gly 61In Gly
40

Page 60

Lys

Phe

Lau

45

val

Ser

val

ASp

Lys

Phe

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr
110

Pro

Thr
30

Gly Ala
15

Glu Phe

Trp Met

Giu Phe

Ala Tyr
80

Tyr Cys
95

Trp Gly

Gly Ala
15

Glu Phe

Leu Gilu Trp Met

45



Lys

teu

Ala

GIn

Trp Ile
50

Gly Arg
Gin Ile

Arg Trp

Gly Thr
115

<210> 198
<211> 121
<212> PRT

<213>

<220>

<223>

<400> 198

Gln

1

sSer

Gly

Gly

LYS

Leu

Ala

Gln

val GlIn
val Lys
Met Asn
35

Trp Ile
50

Gly Arg
Gin Ile

Arg Trp

Gly Thr
115

<210> 199
<211> 121
<212> PRT

<213>

<220>

Asn

Phe

Ser

ASD

100

Thr

Leu

val

20

Trp

Asn

rhe

Ser

Thr
val
Ser
85

Phe

val

val
5
ser
val
Thr
val
Ser
85

Phe

val

Lys

Phe

70

Leu

Phe

Thr

H3 Full (5) 27

Gin

Cys

Arg

Lys

Phe

70

Leu

Ser

Thr

Thr

55

Ser

LyS

Tyr

val

artificial Seguence

ser

Lys

Gin

Thr

55

ser

Lys

Tyr

val

Artificial seguence

Gly

Leu

Ala

Tyr

ser
120

Gly

Ala

Ala

40

Gly

Leu

Ala

Tyr

ser
120

Glu

Asp

Glu

val

105

Ser

Ser

Ser

25

Pro

Glu

Asp

Glu

val

105

Ser

eplf-seql
Ala Thr Tyr
60

Thr Ser val
75

Asp Thr Ala
g0

Gln Thr Met

Glu Leu Lys
10

Gly Tyr Thr
Gly GIn Gly
Ala Thr Tyr
Thr ser val

75

Asp Thr Ala
30

Glu Ala Met

Page 61

val

Ser

val

ASp

Lys

Phe

Leu

45

val

Ser

val

ASp

Glu Glu

Thr Ala

Tyr Tyr
93

Tyr Trp
110

Pro Gly
15

Thr Glu
30

Glu Trp

Glu Glu

Thr Ala

Tyr Tyr

95

Tyr Trp
110

Phe

TYyr

Cys

Gly

Phe

Met

Phe

TYTr

80

cys

Gly



<223>

HAES

<400> 199

Gin
1

Ser

Gly

Gin

val Gln

val Lys

Met Asn

Trp Ile

50

Gly Arg

Gln Ile

Arg Trp

Gly Thr
115

<210 200
<211> 121
<212> PRT

<213>

<220>

<223>

<400> 200

Gln
1

ser

Gly

Lys
65

Ley

val Gln

val Lys

Met Asn
35

Trp 1le
50

Gly Arg

Gin Ile

Heavy Chain

Leu

val

20

Trp

Asn

Phe

Ser

ASp

100

Thr

t.eu

val

20

rp

Asn

rhe

Ser

val

5

Ser

val

Thr

val

Ser

85

Phe

val

pACLl4 (B9)

val
5

Ser
val
Thr

val

Ser

85

Gln

cys

Arg

Lys

Phe

70

Leu

Tyr

Thr

Gin

Cys

Arg

Lys

Phe

70

Leu

Ser

Lys

Gin

Thr

35

Ser

Lys

ASp

val

Artificial Seguence

ser

LyS

Gin

Ser

55

ser

Lys

Gly

Ala

Ala

40

Gly

Leu

Ala

Tyr

ser
120

Gly

Ala

Ala

40

Gly

Leu

Ala

Ser

Ser

25

Pro

Glu

ASp

Glu

val

105

Ser

Ser

ser

25

Pro

Glu

Asp

Glu

eoltf-seql

Glu
10

Gly

Gly

ASpP
a0

Glu

Glu

10

Gly

Gly

Alta

Thr

teuy

Tyr

Gin

Thr

ser

75

Thr

Ala

Leu

Tyr

G1In

Thr

ser
75

Lys

Thr

Gly

Tyr

60

val

Ala

Met

Lys

Thr

Gly

Asp Thr Ala

90

Page 62

LYyS

Phe

Leu

45

Ile

Ser

val

ASp

Lys

rPhe

Leu

45

val

Ser

val

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly

15

Glu

Trp

Glu

Ala

Tyr

95

Trp

aly

15

Glu

Trp

Glu

Ala

Tyr
95

Ala

Phe

Met

Phe

TYr

80

Cys

Gly

Ala

Phe

Met

Phe

Tyr

Cys



eolf-seql

Ala Arg Trp Asp Phe Tyr Asp Tyr val Glu Ala Met Asp Tyr Trp Gly
100 105 110

Gln Gly

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

<220>
<223>

<400>
Gin val
1

Ser val
Gly Met

Gly Trp
50

Lys Gly
65

Leu GIn
Ala aArg
GlIn Gly

<210>
<211l>
<212>
<Z213>

<220>
<223>

<400>

1

115

201
121
PRT

Artificial Sequence

pACLS (F9

201
Gin

LysS

Asn

35

Ile

Arg

Tle

Trp

Thr

115

202
121
PRT

Leu

val

20

Trp

Asn

Phe

Ser

val
5
Ser
val
Thr
val
Ser
85

Phe

val

Gin

Cys

Arg

Lys

Phe

70

Leu

Tyr

Thr

Ser

Lys

Gln

Ser

55

Ser

Lys

Asp

val

artificial Sequence

H1/H2 (5) 2

202

120

Gly

Ala

Ala

40

Gly

Ley

Ala

Tyr

ser
120

Thr Thr val Thr val Ser ser
1

Ser

Ser

25

Pro

GHu

Asp

Glu

val

105

ser

Giu
10

Gly
Gly
Ala
Thr
ASp
90

Glu

Leu

TYr

Gln

Thr

Ser

75

Thr

Ala

Lys

Thr

Gly

Tyr

60

val

Ala

Met

Lys

rhe

Leu

45

val

ser

va'l

ASp

Pro

The

30

Glu

Glu

Thr

Tyr

TYr
110

Gly

15

Glu

Trp

Glu

Ala

Tyr

95

Trp

15

Ala

Tyr

Met

pPhe

TYyr

80

Cys

Gly

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

ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Glu Tyr
20 25

Page 63

30



ser Met

Gly Tyr
50

Lys Gly

Leu Gln

Ala Arg

Gln Gly

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

<220>
<223>

<400

AsSn
35

1le

Arg

Iie

Trp

Thr

115

203
121
PRT

Trp

Asn

Phe

Ser

ASD

Thr

val

Thr

val

Ser

85

rhe

val

H1/HZ (5) 11

203

Gin val Gln Leu

L

Ser val

Gly Met

Gly Trp

50

Lys Gly

Leu Gln

Ala Arg

Gin Gly

LYS

Asn

35

Ile

Arg

Ile

Trp

Thr
115

val

20

Trp

ASnN

Phe

Ser

ASD

Thr

val
5
Ser
val
Thr
val
Ser
85

Phe

val

Arg

Lys

Phe

70

leu

Tyr

Thr

Gln

Cys

Arg

Lys

Phe

70

Leu

Tyr

Thr

Glin

Asn

55

Ser

Lys

ASD

val

Artificial Sequence

Ser

LYyS

Glin

AST

55

ser

Lys

ASD

val

Ala

40

Gly

Leu

Ala

Tyr

ser
120

Gly

Ala

Ala

40

Gly

Leu

Ala

Tyr

ser
120

Pro

Glu

ASp

Glu

vall

105

ser

Ser

ser

25

Pro

Glu

ASp

Glu

va'l

105

S5er

eclf-seq}

Gly Gin Gly

Ala

Thr

Asp

&0

Glu

Glu

10

Gly

Gly

Ala

Thr

ASD

a0

Glu

Asn

ser

75

Thr

Ala

Leu

Tyr

GlIn

Thr

ser

75

Thr

Ala

Tyr
60
val

Ala

Met

LYS

Thr

Gly

Tyr

60

val

Ala

Met

Page 64

Leu

45

val

ser

val

ASP

LYS

Phe

Leu

45

Ile

ser

val

Asp

Glu Trp

Glu Glu

Thr Ala

TYr Tyr

Tyr Trp
110

Pro Gly
15

Thr Glu
30

Glu Trp

Glu Glu

Thr Ala

Tyr Tyr

95

Tyr Trp
110

Met

rPhe

TYr

Cys

Gly

Ala

Tyr

Met

Phe

TYr

80

cys

Gly



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

<220>
<223>

<400>

204
121
PRT

Artificial Sequence

M1/H2 (5) 13

204

Gin val Gln

1

Ser

Gly

Gly

Leu

Ala

Gin

val

Met

Tyr

50

Gly

GlIn

Arg

Gly

<210
<211>
<212>
<213>

<220>
<223>

<400

Gln val GIn Leu val Gln Ser
1

Lys

Arg

Ile

Trp

Thr
115

205
121
PRT

Leu

val

20

Trp

Asn

Phe

ser

val

5

ser

va'l

Thr

val

Ser

85

Phe

val

Gln

Cys

Arg

LyS

Phe

70

Leu

Tyr

Thr

Ser

Lys

Gln

Asn

35

sSer

Lys

ASp

val

Artificial Seqguence

H1/H2 (5) 14

205

5

ser val Lys val Ser Cys LysS
20

Gly Met ggn Trp val Arg Gln

Gly Tyr Ile Asn Thr Lys Asn
50

55

Gly

Ala

Ala

40

Gly

L.eu

Ala

TYyTr

ser
120

Gly
Ala
Ala
40

Gly

Ser

Ser

25

Pro

Glu

ASp

Glu

vai

105

ser

ser

Ser

25

Pro

Glu

eolf-seql

Glu Leu
10

Gly Tyr

Gly Gln

Ala Asn

Ala ser

75

Asp Thr
90

Glu Ala

Glu Leu
10
Gly Tyr

Gly Gln

Ala Asn

Lys

Thr

Gly

Tyr

60

val

Ala

Met

Lys

Thr

Gly

TYr
60

Page 65

Lys

Phe

Leu

45

val

Ser

val

ASD

Lys

Phe

Leu

45

val

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr
110

Pro

Thr

30

Glu

Glu

Gly

15

Glu

Trp

Glu

Ala

Tyr

95

Trp

Gly
15
Glu

Trp

Glu

Ala

phe

Met

Phe

Tyr

80

cys

Gly

Ala

Tyr

Met

rphe



Lys Gly Arg Phe val Phe Ser
65

70

Leu GIn Ile Ser Ser Leu Lys
85

Ala Arg Trp Asp Phe Tyr Asp
100

Gln Gly Thr Thr val Thr val

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

<220>
<223>
<400>
1

Ser val

Gly Met

Gly Trp
50

Lys Gly

Leu Gln

Ala Arg

GIn Gly

<210>
<Z211>
<212>
<Z13>

<220>
<223>

<400>

115

206
121
PRT

artificial sequence

H3 Full (5) 18

206

Lys

ser
35

Ile

Arg

Ile

Trp

Thr

115

207
110
PRT

val

20

Trp

ASH

Phe

Ser

Ser

val

Thr

val

Ser

85

Ala

val

Gln val Glin Leu ga1 Gln

Cys

Arg

Lys

rhe

70

Leu

Phe

Thr

Ser

Lys

Gln

Thr

55

Ser

Lys

Glu

val

Artificial Seguence

pAC21 (3A1)

207

Leu

Ala

TYr

Ser
120

Gly

Ala

Ala

40

Gly

Leu

Ala

TYyr

ser
120

ASD

Glu

val

105

Ser

Ser

ser

25

Pro

Glu

Asp

Glu

val

105

ser

eolT-seql

Thr ser val ser Thr

75

Asp Thr Ala val Tyr

90

Glu Ala Met Asp Tyr
110

Glu Leu Lys
10

Gly Tyr Thr

Gly Gln Gly

Ala Thr Tyr
60

Thr ser val
75

Asp Thr Ala
90

Lys Ala Leu

page 66

Lys

Phe

Leu

45

val

Ser

val

AsSp

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr
110

Ala

Gly

15

Glu

Trp

Glu

Ala

Tyr

95

Trp

Tyr
80
Cys

Gly

Ala

Phe

Met

Phe

Tyr

80

cys

Gly



Asp
1
ASp
val
Tyr
Ser
65

Glu

rhe

Ile

Arg

Ala

L.eu

50

Gly

ASp

Thr

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

<220>
<223>

<400>

Gin

val

Trp

35

Ala

Ser

Phe

Phe

208
110
PRT

Met

Thr

20

TYr

Ser

Gly

Ala

Gly
100

Thr

ite

Glin

Asn

Thr

Thr

85

Gln

pAClS (2C6)

208

Asp Iie GIn Met
1

ASp

val

Tyr

ser

65

Glu

Phe

Arg

Ala

Leu

50

Gly

Asp

Thr

<2 10>
<211>

val

Trp

35

Ala

Ser

Phe

Phe

209
110

Thr

20

Tyr

ser

Gly

Ala

Gly
100

Thr

5

Ile

Gin

Tyr

Thr

Thr

85

Gn

GIn

Thr

Glin

Arg

ASp

70

Tyr

Gly

Gin

Thr

Gin

Pro

Asp

70

Tyr

Gly

ser

cys

LyS

Ser

55

Phe

Tyr

Thr

Artificial sequence

Ser

Cys

Lys

Glin

55

Phe

Tyr

Thr

Pro

LYyS

Pro

40

Gly

Thr

Cys

Lys

Pro

LYyS

Pro

40

Ile

Thr

Cys

Lys

ser
Ala
25

Gly
Gly
Leu
His

Leu
105

Ser
Ala
25

Gly
Gly
Leu
His

Leu
105

eolf-seq
ser Leu
10

1
Ser

Ser Ala Asn

Lys Ala

val Pro

Thr Ile
75

Pro

Ser
60

Ser

Gin Tyr Tyr

90

Glu Ile

ser Leu
10

ser Lys

Lys Ala

val Pro

Thr Ile

75

Gln Tyr
90

Gly Iie

pPage 67

Lys

Ser

AsnN

Pro

Ser

60

ser

Tyr

Lys

Ala

val

Lys

Arg

Ser

Thr

Arg

Ala

val

LyS

Arg

ser

Thr

Arg

Ser

Gly

30

Leu

Phe

Leu

Ty

Thr
110

Ser

Gly

30

Pro

Phe

Leu

Tyr

Thr
110

val

15

Asn

Leu

Ser

Gin

Pro
95

val

15

Thr

Leu

Ser

Gin

Pro
95

Gly

Asn

Ile

Gly

Pro

80

Leu

Gly

AsSn

Tle

Gly

Pro

80

Leuy



<212> PRY

<213>

<220>

<223>

<400> 209

Asp Ile Gin

i

Asp Arg val

val Ala Trp

35

Tyr Ser Ala
50

ser Gly Ser

65

Glu Asp Phe

Phe Thr Phe

<210> 210

<213i> 110

<212> PRT

<213>

<220>

<223>

<400> 210

Met

Thr

20

Tyr

Ser

Gly

Ala

Gly
100

pAC18 (2FD)

Thr

5

Ite

Gln

Tyr

Thr

Thr

85

Gln

pAC23 (2F1L)

Artificial Sequence

Gln Ser

Thr Cys

Gin Lys

Arg Lys

Asp Phe

70

Tyr Tyr

Gly Thr

Artificial Seguence

Asp Ile GIn Met Thr Gln Ser
1 5

ASp

vai

Tyr

Ser

65

Glu

Arg val

Ala Trp
35

Trp Ala
50

Gty Ser

Asp Phe

Thr Ile Thr Cys

20

Tyr GIn GIn Lys

Ser Tyr Arg Tyr

55

Gly Thr Asp Phe
70

Ala Thr Tyr Tyr
85

Pro

Lys

Pro

40

Arg

Thr

Cys

Lys

Pro

Lys

Pro

40

Ser

Thr

Cys

ser
Ala
25

Gly
Gly
Leuy
His

Leu
105

ser
Ala
25

Gcly
Gly

Leu

His

eolf-seql

ser Leu Ser
10

ser Ala Ala
Lys Ala Pro

val Pro Ser
60

Thr Ile ser
75

Gin Tyr Tyr
90

Glu Ile Lys

Ser Leu ser
10

ser Gin 1le
Lys Ald Pro

val Pro Ser
60

Thr Ile Ser
75

Gln Tyr Tyr
30
Page 68

Ala

val

Lys

45

Arg

Ser

Thr

Arg

Ala

Ala

LYysS

45

Arg

Ser

Thr

Ser
Gly

30

Leu

Leu

Tyr

Thr
110

ser

ser

30

Lau

Phe

Leu

TYr

val Gly
15

Thr Tyr

Leuy Ile

ser Gly

Gin Pro
80

Pro Leu
95

val Gly
15

Thr Asn

Leu Ile

Ser Gly

Gin Pro

80

Pro Leu
95



eolf-seql

phe Thr Phe Gly G1In Gly Thr Lys Leu Glu Ile Lys Arg Thr

100 105 110
<210> 211
<211> 110
<212> PRT
<213> Artificial Sequence
<220>

<223> H4E9 Tight chain
<400> 211

Asp Ile Gln Met Ehr GIn Ser Pro Ser Ssr Leu Ser Ala Ser V?T Gly
1 1 1

Asp Arg val Thr Ile Thr Cys Lys Ala Ser Gln Asn val Gly Thr Asn
20 25 30

val Ala Trp Tyr Gin GlIn Lys Pro Gly Lys Ala Pro Lys Pro Leu Ile
35 40 45

Tyr Ser Ala Ser Tyr Arg Tyr Ser Gly val Pro Ser Arg Phe ser Gly
50 55 60

ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro

65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys His Gln Tyr Tyr Thr Tyr Pro Leu
85 90 95
Phe Thr phe Gly GIn Gly Thr Lys Leu Glu Ile Lys Arg Thr
100 105 110
<210> 212
<211> 110
<212> PRT
<213> Artificial Sequence
<220>
<223> L2D2
<400> 212

Asp Ile GlIn Met Ehr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 10 15

Asp Arg val Thr Ile Thr Cys Lys Aga ser His Asn val Gly Thr Asn
20 2 30

val Ala Trp Tyr Gin GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Tyr Ser Ala Ser His Arg Tyr Ser Gly val Pro Ser Arg Phe Ser Gly
50 55 60
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65

ser Gly Ser Gly Thr %gp Phe Thr Leu

Glu Asp phe Ala g?r Tyr Tyr Cys His

phe Thr phe Gly GIn Gly Thr Lys Leu
100

<210>
<Z11>
<212>
<213>

<220>
<223>

<400>

1

Asp

val

Tyr

Ser

65

Glu

Phe

Arg

Ala

Leu

50

Gly

Asp

Thr

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

<220>
<223>

<400>

1

213
110
PRT
artificial sequence

pACE (Cl)
213

Asp ITe Gin Met Thr Gln Ser
5

val Thr Tle Thr Cys
20

ggp Tyr GIn GIn Lys

Ala Ser Tyr His Glu
55

Ser Gly Thr Asp Phe
70

Phe Ala g?r Tyr Tyr

phe Gly GIn Gly Thr
100

214
110
PRT
Aartificial Sequence

pAC7 (E1OD)
214

Pro

Lys

Pro

40

Ser

Thr

Cys

Lys

105

Ser

Ala

25

Gly

Gly

Leu

His

Leu
105

eolf-seql

Thr Ile sSer Ser Leu Gin Pro
75 80

GIn Tyr Tyr Thr Tyr Pro Leu
90 95

Glu Ile Lys Arg Thr
110

ser Leu Ser Ala Ser val Gly
10 15

ser Gin Ile Met Gly Pro Asn
30

Lys Ala Pro Lys Leu Leu Ile
45

val pPro ggr Arg phe Ser Gly

Thr Ile Ser Ser Leu Gln Pro
75 80

Gin Tyr Tyr Thr Tyr Pro Leu
90 95

Glu Ile Lys Arg Thr
110

Asp ITe Gin Met ghr GlIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
15

10

Asp arg val Thr Ile Thr Cys Lys SWa ser Gln Ile val Gly Thr Asn
20 5

30
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val Ala Trp Tyr
35

Tyr Ser Ala Ser
50

ser Gly Ser Gly

65

Glu Asp phe Ala

phe Thr pPhe Gly

<210>
<21l>
<212>
<213>

<220>
<223>

<400>

215
110
PRT

100

Gln

His

Thr

Thr

85

Gln

Gln

Arg

Asp

70

Tyr

Gly

Lys

Pro

55

Phe

Tyr

Thr

Artificial Sequence

pAC12 (H7)

215

Asp Ile Gin Met

1

Asp

val

Tyr

sSer

65

Glu

Phe

Arg

Ala

Leu

50

Gly

ASD

Thr

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

<220>
<223>

val

Trp

35

Ala

Ser

Phe

Phe

216
110
PRT

Thr

20

Tyr

Ser

Gly

Ala

Gly

Thr

5

Ile

Gin

Tyr

Thr

Thr

&5

Gin

Gln

Thr

Gln

Arg

AsSp

70

Tyr

Gly

Ser

Cys

Lys

Tyr

55

Phe

Tyr

Thr

Artificial Sequence

pACL3 (H11)

Pro

40

Ser

Thr

Cys

Lys

Pro

LYS

Pro

40

Ser

Thr

Cys

Lys

Gly

Gly

Leu

His

Leu
105

Seyr

Ala

25

Gly

Gly

Leu

His

lLeu
105

eplf-seg

Lys Ala

val Pro

]

Pro

ser
60

Thr Ile Ser

75

Gin Tyr Tyr

g0

Glu Tle

Ser Leuy
10
ser Gin

Lys Ala

val pPro

Lys

Ser

Lys

Pro

Ser
60

Thr Ile Ser

75

Gln Tyr Tyr

96

Giu Ile
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Lys

Arg

Ser

Thr

Arg

Ala

val

Arg

Ser

Thr

Arg

Leu

Phe

Leu

Tyr

Thr
1106

Ser

Leu

30

Ley

phe

Leu

Tyr

Thr
110

Leu

ser

Gln

Pro
95

val

15

Thr

Leu

Ser

Gin

Pro
95

Ile
Gly
Pro
80

Leu

Gly

Asn

Ile

Gly

Pro

80

Leu



<400> 216

Asp Ile Gln
1

ASp

vai

Tyr

Ser

65

Glu

Phe

Arg

Ala

L.eu

50

Gly

ASp

Thr

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

<220>
<223>

<400>

val

Trp

35

Ala

ser

Phe

Phe

217
12
PRT

Met
Thr
20

Tvyr

Ser

Gly

Thr

Ile

Gln

Tyr

Thr

Thr

85

Gin

Gin

Thr

GlIn

Arg

ASD

70

Tyr

Gly

ser

Cys

LYS

Tyr

55

Phe

Tyr

Thr

artificial sequence

Pro
Lys
Pro
40

Arg
Thr
Cys

LYS

PRIAZ (Y28A) Heavy Chain

217

Trp Asp Phe Ala Asp Tyr val glu
1 5

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

218
12
PRT

artificial seguence

PRIA3 (D99Y) Heavy Chain

218

Trp Asp Phe Tyr Tyr Tyr val Glu
1 5

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

<220>
<223>

<400>

219
12
PRT

Artificial seguence

PR1A3 (D99H) Heavy Chain

218

eolf-seql

sSer Ser Leu Ser
10

Ala ser Gln Thr
25

Gly Lys Ala Pro

Gly val Pro ser
60

Leu Thr Ile ser
75

His GIn Tyr Tyr
50

Leu Giu Ile Lbys
105

CDR3

Ala Met Asp Tyr
10

CDR3

Ala Met Asp Tyr
10

CDR3

Page 72

Ala

val

Lys

45

Arg

ser

Thr

Arg

Ser

Ser

30

Leuy

Phe

Leu

Tyr

Thr
110

val

15

Ala

Leu

Ser

Gin

Pro
95

Gly

Asn

Ile

Gly

Pro

80

Leu



eolf-seql
Trp Asp Phe Tyr His Tyr val Glu Ala ggt Asp Tyr
1 5

«2310> 220

<211> 12

<212> PRT

<213> Artificial seguence
<220>

<223> PR1A3 (V1I0LF) Heavy Chain CbR3
<400> 220

Trp Asp Phe Tyr Asp Tyr Phe Glu Ala ggt Asp Tyr
1 5

<210> 221

<211> 12

<212> PRT

<213> Artificial seguence
<220>

<223> PR1A3 (E101aQ) Heavy Chain CDR3
<400> 221

Trp Asp Phe Tyr Asp Tyr val Gln Ala ﬁgt Asp Tyr
1 5

«210> 222

<21l> 12

<212> PRT

<213> Artificial Sequence
<220>

<223> PR1A3 (A103T) Heavy Chain CDR3
<400> 2227

Trp Asp Phe Tyr ésp Tyr val Glu Thr ﬁgt Asp Tyr
1

<210> 223

<Z211> 12

<212> PRT

<213> Artificial seguence
<220>

<223> PRIA3 (Y98A / D99Y) Heavy Chain CDR3
<400> 223

Trp Asp Phe Ala Tyr Tyr val Glu Ala ﬁgt Asp Tyr
1 5

<210> 224

<213> 12

<212> PRT

<213> Artificial Sequence
<220>

<223> PR1A3 (W95Y) Heavy Chain CDR3

Page 73



<400>

224

eolf-seql

Tyr Asp Phe Tyr Asp Tyr val Glu Ala Met Asp Tyr
1 5 10

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

<220>
<223>

<400>
Gin val
1

ser val

Gly Met

Gly Trp
50

Lys Gly
65

Leu GIn

Ala Arg

Gln Gly

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

<220>
<223>

<400>

1

225
121
PRT

artificial Seguence

CH7A (Y398A) Heavy Chain Construct

225
Gln

Lys

AsSn

35

Ile

Arg

Ile

Trp

Thr

115

226
121
PRT

teu val G¢in Ser Gly Ser
5

val

20

Trp

Asn

Phe

Ser

Ser

val

Thr

val

ser

85

Phe

val

Cys

Arg

LYS

Phe

70

Leu

Ala

Thr

Lys

Glin

Thr

55

Ser

Lys

ASD

va'l

artificial Seguence

CH7A (D99Y) Heavy Chain Construct

226

Ala

Ala

40

Gly

Leu

Ala

Tyr

Ser
120

Ser

25

Pro

Glu

Asp

Glu

val

105

Ser

Glu
10

Gly
Gly
Ala
Thr
ASD
S0

Glu

Leu

Tyr

Glin

Thr

Ser

75

Thr

Ala

Lys

Thr

Gly

Tyr

60

va'l

Ala

Met

GIn val GlIn Leu ;aW Gln Ser Gly Ser Ggu Leu Lys
1

Ser val Lys §g1 Ser Cys Lys Ala ggr Gly Tyr Thr

Gly Met %gn Trp val Arg Gln ala Pro Gly Gln Gly

40
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Lys

Phe

Ley

45

val

Ser

val

AsSp

Lys

Phe

pro Gly
15

Thr Glu

30

Glu Trp
Glu Glu
Thr Ala
Tyr Tyr
a5

Tyr Trp
110

pro Gly
15

Thr Glu
30

Ala

Phe

Met

Phe

Tyr

80

Cys

Gly

Ala

Phe

Leu Glu Trp Met
45



eolf-seql

Gly Tgp Ile Asn Thr Lys Thr Gly Glu Ala Thr Tyr val Glu Glu Phe
5 55 60

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

Leu GIn ITe Ser Ser Leu Lys Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 : a0 95

ala Arg Trp Asp Phe Tyr Tyr Tyr val Glu Ala Met Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Thr val Thr val Ser Ser

115 120
<2180> 227
<211> 121
<212> PRT
<213> Artificial Sequence

<220>
<223> CH7A (D99H) Heavy Chain Construct

<400> 227

GIn val GIn Leu val ¢In 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 Thr Glu Phe
20 25 30

Gly Met Asn Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met

Gly Trp Ile Asn Thr Lys Thr Gly Glu Ala Thr Tyr val Glu Glu Phe
50 55 60

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

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

Ala Arg Trp Asp Phe Tyr His Tyr val Glu Ala Met Asp Tyr Trp Gly
100 105 110

Gin Gty Thr Thr val Thr val Ser Ser

115 120
<210> 228
<211> 121
<212> PRT

<213> Artificial Seguence
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<220>
<223>

<400>
Gin val
1

Ser val
Gly Met

Gly Trp
50

Lys Gly
Leu GIn
Ala Arg
Gln Gly

<210>
<Z211>
<212>
<213>

<220>
<223>

<400

Glin val
1

Ser Val
Gly met

Gly Trp
50

Lys Gly
65

CHYA
228
Gin

Lys

Asn

35

Ile

Arg

Ile

Trp

Thr

115

229
121
PRT

(V1G1F)

ey
val
20

Trp
Asn
rhe
ser
Asp
100

Thr

val

5

Ser

val

Thr

val

ser

85

Phe

val

Heavy Chain

Gln

Cys

Arg

Lys

Phe

70

L.eu

Tyr

Thr

Ser

Lys

Gln

Thr

55

ser

Lys

ASp

val

Artificial Sequence

Gly

Ala

Ala

40

Gly

Leu

Tyr

Ser
120

CH7A (E102Q) Heavy Chain

229
Gin

Lys

Asn

Ile

Arg

Leu val G1n
5

val Ser Cys

20

Trp val Arg

Asn Thr Lys

Phe val Phe

Ser

Lys

Gin

Thr

55

Ser

Gly

Ala

Ala

40

Gly

Leu

eolf-seql

construct

Sey

ser

25

Pro

Glu

Asp

Glu

Phe

105

Ser

Glu
10

Gly
Gly
Ala
Thr
Asp
90

Glu

Leu

TVYr

Glin

Thr

Ser

75

Thr

Ala

construct

Ser
ser
25

Pro

Glu

Asp

Glu
10

Gly
Gly

Ala

Thr

Leu

Tyr

Gin

Thr

ser
75

Lys

Thr

Gly

Tyr

60

val

Ala

Met

Lys

Thr

Gly

Tyr

60

val
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Lys

phe

Leu

45

val

ser

val

Asp

LyS

Phe

Leu

45

val

Ser

Pro
Thr
30

Glu
Glu
Thi

Tyr

Tyr
110

Pro
Thr
30

Glu
Ghu

Thr

Gly
15

Glu
Trp

Glu

Ala

Gly
15

Glu
Trp

Glu

Ala

Ala

Phe

Met

Phe

Tyr

80

Cys

Gly

Ala

rhe

Met

Phe

Tyr
80



Leu &In Ile Ser Ser Leu Lys Ala

85

Ala Arg Trp Asp Phe Tyr Asp Tyr
100

" Gln Gly Thr Thr val Thr val ser

Artificial Sequence

120

CH7A (AL103T) Heavy cChain

L.eu

val

20

Trp

AsSn

phe

Ser

ASp

100

Thr

val

5

Ser

val

Thr

val

Ser

85

Phe

val

Gin

Cys

Arg

Lys

Phe

70

Leu

Tyr

Thr

ser

LYyS

Gln

Thr

55

Ser

Lys

ASD

val

artificial Sequence

Gly

Ala

Ala

40

Gly

Leu

Ala

Tyr

Ser
120

CH7A (YOBA / D99Y) Heavy

115
<210> 230
<211l> 121
<212> PRT
<213>
<220>
<223>
<400> 230
Gin val GlIn
1
Ser val Lys
Gly Met Asn
35
Gly Trp Ile
50
LYs Gly Arg
65
Leu Glin Ile
Ala Arg Trp
Gin Gly Thr
115
<210> 231
<211> 121
<212> PRT
<213>
<220>
<223>
<400> 231

GIn val GIn Leu val Glin Sser Gly
1

5

105

Ser

eolf-seq
Glu Asp Thr Ala val Tyr Tyr Cys
30 95

construct

Ser

Sgr

25

Pro

Glu

AsD

Glu

val

105

Ser

Glu

10

Gly

Gly

Ala

Thr

ASp

90

Glu

Ley

Tyr

Gln

Thr

Ser

75

Thr

Thr

Lys

Thr

Gly

Tyr

val

A]a_

Met

Chain Construct

Lys

Phe

Leu

45

val

Ser

val

ASp

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr
110

Gly

15

Glu

Trp

Giu

Ala

Tyr

95

Trp

val Gln Ala Met Asp Tyr Trp Gly
110

Ala

Phe

Met

Phe

Tyr

80

Cys

Gly

Ser Glu Leu Lys Lys Pro Gly Ala
10 15
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Ser

Gly

Gly

Gin

va'

Met

Trp

50

Gly

G1n

Arg

Gly

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

<220>
<223>

<400>

Lys

ASN
35

Ile

Arg

Ile

irp

Thr

115

232
121
PRT

val

20

Trp

Asnh

Phe

Ser

ser

val

Thr

val

Ser

85

rhe

va'l

cys

Arg

Lys

Phe

70

Leu

Ala

Thr

Lys

GIn

Thr

55

Ser

Lys

Tyr

val

Artificial Sequence

CH7A (W95Y) Heavy Chain Construct

232

Gln val Gin

1

Ser

Gly

Gly

Lys

Leu

Ala

Gin

val

Met

Trp

50

Gly

Gin

Arg

Gly

Lys

ASn

35

Ile

Arg

Ile

Tyr

Thr
115

Leu

val

20

Trp

Asn

Phe

ser

val

5

Ser

val

Thr

val

Ser

85

Phe

val

Gln

Cys

Arg

Lys

Phe

70

Leu

Tyr

Thr

ser

Lys

Glin

Thr

55

Ser

LySs

AsSp

val

Ala

Ala

40

Gly

Leu

Ala

Tyr

Ser
120

Gly

Ala

Ala

40

Gly

Leu

Ala

Tyr

Ser
120

ser

25

Pro

Glu

ASp

Glu

val

105

Ser

Ser

Ser

25

Pro

Glu

ASpP

clu

val

105

sSer

enlf-seqi
Gly Tyr Thr

Gly

Ala

Thr

Asp

S0

Glu

Glu
10

Gly
Gly
Ala
Thr
ASp
a0

Glu

Gin

Thr

ser
75

Thr

Ala

Leu

TYr

Glin

Thr

Ser

75

Thr

Ala

Gly
TYF
60

val

Ala

Met

LysS

Thr

Gly

Tyr

60

val

Ala

Met

page 78

phe

Leu

45

val

sSer

val

ASp

LysS

Phe

lLeu

45

val

ser

val

ASD

Thr

30

Glu

Glu

Thr

Tyr

Tyr
116

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr
110

Glu

Trp

Glu

Ala

Tyr

Trp

Gly

i5

Glu

Trp

Glu

Ala

TYF

95

Trp

Phe

Met

Phe

Cys

Gly

Ala

Phe

Met

Phe

Tyr

80

Cys

Gly



<210>
<211
<Z212>
<233>

<220>
<223>

<400~

233
121
PRT

Artificial Seguence

CHlala  (Y98A)

233

Gln val GlIn Leu
1

Ser

Gly

Gly

Lys

Met

Ala

Gln

val

Met

Trp

50

Gly

Gilu

Arg

Gly

<210>
«<211>
<212
<213>

<220>
<Z223>

<400

Lys

Asn
35

Ile

Arg

Leu

Trp

Thr

115

234
121
PRT

val

20

Trp

Asn

val

Arg

val

5

Ser

val

Thr

Thr

ser

85

Phe

val

Gin

Cys

Arg

Lys

phe

70

Ley

Ala

Thr

ser

Lys

Gln

Thr

55

Thr

ATg

ASD

val

Artificial Sequence

CHlala  (D99Y)

234

Gin val Gln Leu val GIn Ser
1

5

ser val Lys val Ser Cys Lys
20

Gly Met %gn Trp val Arg Glin

Gly Trp Ile Asn Thr Lys Thr
50 55

Gly

Ala

Ala

40

Gly

Thr

ser

Tyr

Ser
120

Ala

Ala
40

Gly

Ala

Ser

25

Pro

Glu

Asp

ASp

val

105

Ser

Ala

ser
25

Pro

eolf-seql

Glu val Lys
10

Gly Tyr Thr
Gly G1n Gly
Ala Thr Tyr
Thr ser Thr

75

Asp Thr Ala
90

Glu Ala Met

Glu val Lys
10

Gly Tyr Thr
Gly GIn Gly

Ala Thr Tyr
60

Page 79

Lys

Phe

Leu
45

val

ser

val

ASp

Lys

Phe

Leu

45

val

Pro

Thr

30

Glu

Glu

Thr

TYyr

Tyr
110

Pro

Thr
30

Glu

Gly
15

Glu
Trp
Glu
Ala
Tyr
95

Trp

Gly
15
Glu

Trp

Glu

Ala

rhe

Met

Phe

TVr

80

Cys

Gly

Ala

Phe

Met

Phe



LYS
65
Met

Ala

eolf-seql

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

Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 95

Arg Trp Asp Phe Tyr Tyr Tyr val Glu Ala Met Asp Tyr Trp Gly
100 105 110

GIn Gly Thr Thr val Thr val Ser Ser
115 120
<210> 235
<211> 121
<212> PRT
<213> artificial sequence
<220>
<223> CH1AZA (D99H)
<400> 235
GIn val Glin Leu val GIn ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15
ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr phe Thr Glu Phe
20 25 30
Gly Met Asn Trp val Arg Gln Ala Pro Gly GlIn Gly Leu Glu Trp Met
35 40 45
Gly Trp Ile Asn Thr Lys Thr Gly Glu Ala thr Tyr val Glu Glu Phe
50 55 - 60
Lys Gly Arg val Thr Phe Thr thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met GTu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg Trp Asp Phe Tyr His Tyr val Glu Ala Met Asp Tyr Trp Gly
100 105 110
G1n Gly Thr Thr val Thr val Ser Ser
115 120
<210> 236
<211> 121
<212> PRT
<213> Artificial sequence
<220

<223>  ¢Hlala  (V10L1F)
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<400>

236

Gin val GIn

1

Ser

Gly

Gly

Lys

65

Met

Ala

val

Met

Trp

50

Gly

Glu

Arg

Lys

ASNh

35

Ile

Arg

Leu

Trp

Gin Gly Thr

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

<220>
<223>

<400>

115

237
121
PRT

Leu

val

20

Trp

ASN

val

Arg

ASp

100

Thr

val Gln

ser Cys

val Arg

Thr Lys

Thr Phe

70

Ser Leu
85

Phe Tyr

val Thr

ser

Lys

Gin

Thr

55

Thr

Arg

ASp

val

Artificial Sequence

CcHlAlA  (E102Q)

237

GIn val Gin

i

ser

Gly

Gly

65

Met

val

Met

Trp

50

Gly

Glu

Lys

ASh

35

Ile

Arg

Leu

Leu

val

20

Trp

Asn

va'l

Arg

val Gln
5

Ser Cys
val Arg
Thr Lys
Thr Phe

70

ser lLeu
85

ser

Lys

Gin

Thr

35

Thr

ATg

Gly

Ala

Ala

40

Gly

Thr

sSer

TYr

ser
120

Gly

Ala

Ala

40

Gly

Thr

Ser

Ala

Ser

25

Pro

Glu

ASD

ASp

Phe

105

Ser

Ala

Ser

25

Pro

Glu

Asp

Asp

eolf-seql

Glu val Lys
10

Gly Tyr Thr

Gly G1n Gly

Alta Thr Tyr

Thr ser Thr
75

Asp Thr Ala
90

Glu Ala Met

Glu val Lys
10

Gly Tyr Thr

Gly Gln Gly

Ala Thr Tyr
60

Thr Ser Thr
75

Asp Thr Ala
90
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Lys

phe

Leu

45

va'l

ser

val

ASp

Lys

Phe

Leu

45

val

Ser

val

Pro

Thr

30

Glu

Glu

Thr

Tyr

TYr

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly

15

Glu

Trp

Glu

Ala

Tyr

95

Trp

Gly

15

Glu

Trp

Glu

Ala

Tyr
95

Ala

Phe

Met

Phe

Tyr

80

Cys

Gly

Phe

Met

rhe

Tyr

80

Cys



eoif-seql
Ala Arg Trp Asp Phe Tyr Asp Tyr val Gln Ala Met Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Thr val Thr val Ser Ser
115 120

<210> 238
<211> 121
<212> PRT
<213» Artificial seguence

<220>
<223> CH1AIA  (Al03T)

<400> 238

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

ser val Lys ga] Ser Cys Lys Ala ger Gly Tyr Thr pPhe Thr Glu Phe
0 5 30

Gly Met Asn Trp val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Gly Trp Iie Asn Thr Lys Thr Gly Glu Ala Thr Tyr val Glu Glu pPhe
50 55 60

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

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg Trp Asp Phe Tyr Asp Tyr val Glu Thr Met asp Tyr Trp Gly
100 105 110

Gln Gly Thr Ther val Thr val Ser Ser

115 120
<210> 239
<211> 121
<212> PRT
<213> Arvificial Seguence
<220
<223>  CHIALA  (Y98A / DB9Y)
<400> 239

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

ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Glu Phe
20 25 30
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Gly

Gly

Met

Ala

Gin

Met

Trp

50

Gly

Glu

Arg

Gly

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

<220>
<223>

<400>

Asn
35

Ile

Arg

Ley

Trp

Thr

115

240
121
PRT

Trp

AsSn

val

Arg

Asp

100

Thr

val

Thr

Thr

ser

85

Phe

val

Arg

Lys

Phe

70

Ley

Ala

Thr

Gln

Arg

Tyr

val

Aartificial sequence

CH1AlA

240

GIn val GIn

1

Ser

Gly

Gly

Met

Ala

Gin

val

Met

Trp

50

Gly

Glu

Arg

Gly

<210>
<211>

Lys

Asnh

35

Ile

Arg

Leu

Tyr

Thr

115

241
121

L.eu

val

20

Trp

Asn

va'l

Arg

Asp

100

Thr

(Wo5Y)

val

5

ser

val

Thr

Thr

ser

85

Phe

val

Glin

Cys

Arg

LYS

Phe

70

l.eu

Tyr

Thr

Ser

Lys

Gin

Thr

55

Thr

Arg

ASp

val

Ala

40

Gly

Thr

Ser

Tyr

ser
120

Gly

Ala

Ala

40

Gly

Thr

Ser

Tyr

Ser
120

Pro

Glu

ASp

ASp

val

105

Ser

Ala

ser

25

Pro

Glu

Asp

Asp

val

105

Ser

eolf-seql
Gly GlIn Gly

Ala

Thr

AsSp

90

Glu

Glu
10

Gly

Gly

Thr

Asp
90

Glu

Thr

Ser

75

Thr

Ala

val

Tyr

Gln

Thr

Ser

75

Thr

Ala

Tyr
60
Thr

Ala

Met

Lys

Thr

Gly

Tyr

60

Thr

Ala

Met

Page 83

Leu

45

val

Ser

val

Asp

LysS

Phe

Leu

45

val

Ser

va'l

ASp

Glu

Glu

Thr

Tyr

Tyr
110

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr
110

Trp

Glu

Ala

Tyr

95

Trp

Gly
15

Glu

Trp

Glu

Ala

TYyr

95

Trp

Met

Phe

Tyr

80

Cys

Gly

Ala

rhe

Met

Phe

Tyr

80

cys

Gly



<212> PRT _
<213> Artificial sequence

<220>
<223> CH1alg (Y98A)

<400> 241
Gin val Lys Leu §1n GIn ser
1

ser val Lys val Ser Cys Lys
20

Gly Met %gn Trp val Arg GIn

Gly Trp Ile Asn Thr Lys Thr
50 55

Lys Gly Arg val Thr Met Thr
65 70

Met Glu Leu Arg Ser teu Arg
85

Ala Arg Trp Asp Phe Ala Asp
100

Gln Gly Thr Thr val Thr val
115

<210> 242
<211> 121
<212> PRT
<213> Artificial Sequence

<220>
<223> CHIAL1B (DY9Y)

<400> 242
Gin val Lys Leu §1n Glin Ser
1

ser val Lys val Ser Cys Lys
20

Gly Met %gn Trp val Arg GIn

Gly Trp 1le Asn Thr Lys Thr

50 55

Lys Gly Arg val Thr Met Thr
65 7

Gly

Ala

Ala

40

Gly

Thr

Ser

Tyr

ser
120

Gly
Ala
Ala
40

Gly

Thr

Ala

ser

25

Pro

Glu

Asp

ASp

val

105

ser

ala

Ser

25

Pro

Giu

ASD

eolf-seql

Glu
10

Gly
Gly
Ala
Thr
ASp
90

Glu

Glu
10
Gly

Gly

Ala

val

Tyr

Glin

Thr

ser

75

Thr

Ala

val

Tyr

Gin

Thr

Lys

Thr

Giy

60

Thr

Ala

Met

LysS

Thr

Gly

TYr
60

Thr ser Thr

75
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Lys
Phe
Leu
45

val
ser

val

ASp

Lys
Phe
Leu
45

val

ser

Pro Gly
15

Thr Glu
30

Glu Trp

Glu Glu

Thr Ala

Tyr Tyr
95

Tyr Trp
110

Pro Gly
15

Thr Glu
30
Glu Trp

Glu Glu

Thr Ala

Ala

Phe

Met

Phe

Tyr

80

Cys

Gly

Ala

Phe

Met

Phe

Tyr



Met Glu Leu Arg Ser Leu Arg Ser
85

Ala Arg Trp Asp Phe Tyr Tyr Tyr
100

GIin Gly Thr Thr val Thr val
115

<210> 243

<211> 121

<212> PRT

<213>

<220>

<223>

<400> 243

1

ser val Lys

Gly Met Asn
35

Gly Trp Ile

50

Lys Gly Arg

65

Met Glu Leu

Ala Arg Trp

GIn Gly Thr
115

<210> 244

<211> 121

<212> PRT

<213>

<220>

<223>

<400> 244

1

val

20

Trp

Asnh

val

Arg

ASD

Thr

CHIALB (D99H)

ser

val

Thr

Thr

Ser

85

Phe

val

Gin val Lys Leu GIn Gln
5

Cys

Arg

Lys

Met

70

Leu

Tyr

The

CHIA1B (V101F)

Artificial Seguence

sSer

LYS

Glin

Thr

55

Thr

Arg

His

val

Artificial seguence

ser
120

Gly

Ala

Ala

40

Gly

Thr

Ser

Tyr

ser
120

ASD
val

105

Ser

Ala

Ser

25

Pro

Glu

ASp

Asp

val

105

ser

eolf-seql

90

Asp Thr Ala val Tyr Tyr Cys
g5

Glu Ala Met Asp Tyr Trp Gly
110

Glu

10

Gly

Gly

Ala

Thr

Asp

90

Glu

val

Tyr

GIn

Thr

Ser

75

Thr

Ala

Lys

Thr

Gly

Ala

Met

Page 85

LysS

Phe

L.eu

45

val

Ser

val

ASp

Pro
Thr
30

Glu
Glu
Thr

Tyr

Tyr
116

Gly

15

Glu

Trp

Glu

Ala

TYyr

a5

Trp

Ala

Phe

Met

Phe

Tyr

80

Cys

Gly

Gln val Lys Leu GIn Gln ser Giy Ala Géu val Lys Lys Pro ggy Ala
5 1



Ser val

Gly Met

Gly Trp
50

Lys Gly

Met Glu

Ala Arg

Gln Gly

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

<220>
<223>

<400>

Gin val

1

ser val

Gly met

Gly Trp
50

Lys Gly

Met Glu

Ala Arg

LYS

Asn
35

Ile

Arg

Leu

Trp

Thr

115

245
121
PRT

val

20

Trp

ASN

val

Arg

100

Thr

Ser

val

Thr

Thr

ser

85

Phe

val

Cys Lys

Arg Gin

Lys Thr

55

Met Thr
70
Leu Arg

Tyr Asp

Thr val

artificial Seguence

CH1AlB (EI0Z2Q)

245

Lys

LYS

Asn

35

Ile

Arg

lL.eu

Trp

Leu GIn GlIn ser

5

va'l Ser Cys Lys
20

Trp val Arg Gln

Ashn Thr Lys Thr

55

val Thr Met Thr

Arg Ser Leu Arg
85

Asp Phe Tyr Asp

100

Ala

Ala

40

Gly

Thr

Ser

TYFP

Ser
120

Gly

Ala

ala

40

Gly

Thr

ser

Tyr

Ser

25

Pro

Glu

Asp

Asp

Phe

105

Ser

Ala

ser

25

Pro

Glu

ASp

Asp

val
105

eolf-seq]

Gly Tyr Thr

Gly Gln Gly

Ala Thr Tyr
60

Thr Ser Thr
75

Asp Thr Ala
90

Glu Ala Met

Glu val Lys
10

Gly Tyr Thr

Gly Gin Gly

Ala Thr Tyr
60

Thr Ser Thr
75

Asp Thr Ala
90

Gin Ala Mmet

Page 86

fhe

Leu

45

val

Ser

val

Asp

LYS

rPhe

Leu

45

val

Ser

val

ASp

Thr

30

Glu

Glu

Thr

Tyr

Tyr
110

Pro

Thr

30

GHu

Glu

Thr

Tyr

Tyr
110

Glu

Trp

Glu

Ala

TYr

95

Trp

Gly
15

Glu
Trp
Glu
Ala
TYr
95

Trp

Phe

Met

Phe

Tyr

80

Cys

Gly

Ala

Phe

Met

Phe

Tyr

80

Cys

Gly



GIn Gly Thr Thr val Thr val Ser Ser

CH1AlB (A103T)

G1In

5

Ser

val

Thr

Thr

Ser

85

Phe

val

Gin

Cys

Arg

Lys

Met

70

Leu

Tyr

Thr

Artificial sequence

Ser

LYS

Glin

Thr

55

The

Arg

Asp

val

Artificial Sequence

CHIALB (YS8A / D99Y)

115
<210> 246
<211> 121
<212> PRT
<213>
<220>
<223>
<400> 246
Gin val Lys Leu
1
Ser val tLys val
20
Gly Met Asn Trp
35
Gly Trp Ile Asn
50
Lys Gly Arg val
65
Met Glu Leu Arg
Ala Arg Trp Asp
100
Gin Gly Thr Thr
115
<210> 247
<211> 121
<212> PRT
<213>
<220>
<223>
<400> 247

1

Gin val Lys Leu g?n Gln Ser

ser val Lys 581 ser Cys Lys

Gly Met Asn Trp val Arg GlIn
35

120

Gly

Ala

Ala

40

Gly

Thr

Ser

Tyr

Ser
120

Gly

Ala

Ala

ser

25

Pro

Glu

ASD

Asp

val

105

Ser

Ala

eolf-seql

Glu

10

Gly

Gly

Ala

Thy

Asp

90

Glu

val

Tyr

Gin

Thr

Ser

75

Thr

Thr

LYS

Thr

Gly

Tyr

60

Thr

Ala

Met

Glu val Lys

10

ser Gly Tyr Thr
25

Ala pro Gy GIn Gly
40
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Lys Pro Gly
15

phe Thr Glu
30

Leu Glu Trp
45

val Glu Glu
Ser Thr Ala

val Tyr Tyr
95

AsSp Tyr Trp
110

Lys Pro Gly
15

Phe Thr Glu
30

teu Glu Trp
45

Ala

Phe

Met

Phe

Tyr

80

Cys

Gly

Ala

rhe

Met



Gly

Lys

Met

Ala

Glin

Trp

50

Gly

Glu

Arg

Gly

<210>
<21i>
<2312>
<213>

<220>
<223>

<400>

IlTe Asn

Arg val

Leu Arg

Trp Asp
100

Thr Thr
115

248
121
PRT

Thr Lys

Thr Met
70

Ser Leu
85

Phe Ala

val Thr

Thr

55

Thr

Arg

Tyr

val

Artificial Sequence

CH1IA1B (W95Y)

248

Gln val Lys Leu

1

Ser

Gly

Gly

LyS

Met

Ala

Gin

val

Met

Trp

50

Gly

Glu

Arg

Gly

<210
<211>
<212>
<213>

<220>

Lys val
20

Asn Trp
35
ITe Asn

Arg val

Leu Arg

Tyr Asp

100

Thr Thr
115

249
363
DNA

Gin GIn
5

Ser Cys
val Arg
Ther Lys
Thr Met

70

ser Leu
85

Phe Tyr

vail Thr

ser

Lys

GIn

Thr

55

Thr

Arg

Asp

val

artificial Sequence

Gly

Thr

Ser

Tyr

Ser
120

Gly

Ala

Ala

40

Gly

Thr

Ser

Tyr

Ser
120

Glu

AsSp

ASp

val

105

ser

Ala

Ser

25

Pro

Glu

Asp

Asp

val

105

ser

eolf-seql
Ala Thr Tyr
60

Thr Ser Thr
75

Asp Thr Ala
30

Glu Ala Met

Glu val Lys
10

Gly Tyr Thr
Gly GIn Gly
Ala Thr Tyr
Thr Sser Thr

75

Asp Thr ala
96

Glu Ala Met

pPage 88

val

ser

val

Asp

Lys

Phe

Leu

45

val

Ser

val

Asp

Glu Glu

Thr Ala

Tyr Tyr
95

Tyr Trp
110

Pro Gly
15

Thr Glu
30

Glu Trp

Glu Glu

Thr Ala

Tyr Tyr

95

Tyr Trp
110

rhe

Cys

Gly

Ala

Phe

Met

Phe

Tyr

80

Cys

Gly
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<212>
<213>

<220>
<223>

<400> 252
ccaggtgcag

DNA

ttcctgeaag
ccctggacaa
tgttgaagag
tctgcagatc
cttctatgat
ctca

<210>
<211>

<212>
<213>

253
364
DNA,

<220>
<223>

<400> 253
ccaggtgcag

ttcctgcaag
cectggacaa
tgttgaagag
tctgcagate
cttctatgat
crca

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

<220>
<223>

<400> 254
caggtgcage

254
363
DNA

tcctgeaagg
cctggacaag
gttgaagagt
ctgcagatca
ttctatgatt

tca

ctggtgcaat
gcttctggat
gggcttgagt
tttaagggac
agcagcctaa

racttcgagg

ctggtgcaat
gcttctggat
gggcttgagt
tttaagggac
agcagcctaa

tacgtgcagg

tggtgcaatc
cttctggata
ggcttgagtg
ttaagggacg
gcagcctaaa

acgtggagac

Artificial Sequence

ctgggtctga
acaccttcac
ggatgggatg
ggtttgtctt
aggctgaaga

ctatggacta

Artificial Seguence

ctgggtctga
acaccttcac
ggatgggatg
ggtttgtctt
aggctgaaga

ctatggacta

Artificial Sequence

tgggtctgag
caccttcact
gatgggatgg
gtttgtettc
ggctgaagac

tatggactac

eolf-seql

CH7A (V101F) Heavy Chain Construct

gttgaagaag
tgagtttgga
gataaacacc
cteettggac
cactgccyty

ctggggecaa

CH7A (EL102Q) Heavy Chain Construct

gttgaagaag
tgagtttgga
gataaacacc
ctccttggac
cactgeegty

ctggggccaa

CH7A (ALO3T) Heavy Chain Construct

ttgaagaagc
gagrttggaa
ataaacacca
rccttggaca
actgcegtgt

taggaccaag

cctggggect
atgaactggy
aaaactggag
acctctgtea

tattactgtg

gaggaccacgg

cctggggect
atgaactggg
aaaactggag
acctctgtca

tattactgtg

gggaccacgg

ctggggecte
tgaactgggt
aaactggaga
cectetgtcag
attactgtgc

ggaccacggt

Page 90

cagtgaaggt
tgcgacaggce
aggcaacata
gcacggcata
cgagatggga

tcaccgtcte

cagtgaaggt
tgcgacagge
aggcaacata
gcacggcata
cgagatggga

tcaccgrtctc

agtgaaggtt
gcgacaggcec
ggcaacatat
cacggcatat
gagatgggac

caccgictce

60
120
180
240
300
360
364

60
120
180
240
300
360
364

60
120
180
240
300
360
363



eplf-seql

<210> 255

<211> 363

<212> DNA

<213> Artificial Sequence

<220>

<223> CH7A (Y98A / D99Y) Heavy Chain Construct

<400> 255

caggtgcage tggtgcaatc tgggtctgag ttgaagaage ctggggoctc
tcctgeaagg cttctggata caccttcact gagtttggaa tgaactgggt
cctggacaag ggcttgagtg gatgggatgyg ataaacacca aaactggaga
gttgaagagt ttaagggacg gtttgtcttc tccttggaca cctctgtcag
ctgcagatca gcagcctaaa ggctgaagac actgccgtgt attactgtoc
ttcgettatt acgtggaggc tatggactac tggggccaag ggaccacggt
tca

<210> 256

<211> 363

<212> DNA

<213> Artificial Sequence

<220> i

<223> CH7A {W95Y) Heavy Chain Construct

<400> 256

caggtgcagc tggtgcaatc tgggtctgag ttgaagaage ctggggectce
tcctgcaagg crtctggata caccticact gagtttggaa tgaactgggr
cctggacaag ggcttgagtg gatgggatgg ataaacacca aaactggaga
gttgaagadt traagggacg gtttgtctic tccttggaca cctctgtceag
ctgcagatca gcagcctaaa ggctgaagac actgecgtgt attactgtgce
ttctatgatt acgtggaggce tatggactac tggggccaag ggaccacggt
tca

<210> 257

<21l> 121

<212> PRT

<213> Artificial Segquence

<220>

<223> CH1AL

<400> 257

1

agtgaaggtt
gcgacaggec
ggcaacatat
cacggcatat
gagatgggac

caccgtctcee

agtgaaggtt
gcgacagygcc
ggcaacatat
cacggcatat
gagatacgac

caccgtcrec

Gln val GIn Leu val GlIn Ser Gly Ala ggu val Lys Lys Pro ggy Ala
5

ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Glu Phe
20 25

Page 91

60
120
186
240
300
360
363

60
120
180
240
300
360
363



Gly Met Asn
35

Gly Trp Ile

50

Lys Gly Arg

65

Met Glu Leu

Ala Arg Trp

GIn Gly Thr
115

<210> 258

<211> 121

<212> PRT

<213>

<220>

<223> CHI1AZ

<400> 258

Trp

Asn

val

Arg

Asp

100

Thr

val

Thr

Thr

Ser

85

Phe

Arg

Lys

Phe

70

ey

Tyr

T Thr

Gln

Thr

55

Thr

Arg

ASp

val

Artificial Sequence

Gin val Lys Leu
1

Thr val

Gly Met

Gly Trp
50

Lys Gly

65

Met Glu

Ala Arg

Lys

Asn

35

Ile

Arg

Leu

Trp

GIn Gly Thr

<2310>
<211>

115

259
121

Ile

20

Trp

Ash

val

Arg

ASD

100

Thr

Glin

Ser

val

Thr

Thr

Ser

85

Phe

val

Gln

Cys

Arg

Lys

Met

70

Leu

Tyr

Thr

ser

Lys

Gln

Thr

35

Thr

Arg

ASp

val

Ala

40

Gly

Leu

sSer

Tyr

ser
120

Gly

Ala

Ala

40

Gly

Thr

Ser

Tyr

ser
120

Pro

Glu

Asp

Asp

val

105

Ser

Pro

Ser

25

Pro

Glu

ASD

Asp

val

105

Ser

eolf-seq]

Gly G1In

Ata Thr

Thr ser
75

Asp Thr
90

Glu Ala

Glu Leu
10

Gly Tyr

Gly Gln

ala Thr

Thr Ser

75

Asp Thr
90

Glu Ala

Page 92

Gly
Tyr
60

Thr

Ala

-Met

Lys

Thr

Gly

Tyr

60

Thr

Ala

Met

Leu

45

va'l

Ser

va'l

Asp

Lys

Phe

Leu

45

val

ser

val

ASp

Glu Trp

Glu Glu

Thr Ala

Tyr Tyr
95

Tyr Trp
110

Pro Gly
15

Thr Glu
30

Glu Trp

Glu Glu

Thr Ala

Tyr Tyr

95

Tyr Trp
110

Met

phe

Tyr

80

Cys

Gly

Glu

Phe

Met

Phe

TYr

80

Cys

Gly



artificial Sequence

Leu

val

20

Trp

Asnh

val

Arg

val

Ser

val

Thr

Thr

Ser'

85

Phe

va'l

Glin

Cys

Lys

Lys

Met

70

Ley

Tyr

Thr

Ser

LysS

Gin

Thr

55

Thr

Arg

Asp

val

Artificial Sequence

<212> PRT

<213>

<220>

<223> CH1A3

<400> 259

Gln val GlIn

1

Ser val Lys

Gly Met Asn
35

Gly Trp Ile

50

Lys Gly Arg

65

Met Giu Leu

Ala Arg Trp

Gin Gly Thr
115

<210> 260

<211> 121

<212> PRT

<213>

<220>

<223> CHlAa4

<400> 260

1

GIn val GIn Leu val Glin
5

ser val Lys 581 ser Cys

Gly Met Asn Trp val Arg
35

Gly Trp Ile Asn Thr Lys
50

Lys Gly Arg rhe Ala Phe
65

70

Ser

LYS

Gln

Thr

55

Ser

Gly

Ala

Ala

40

Gly

Thr

Ser

Tvr

ser
120

Gly

Ala

Ala

40

Gly

Leu

Ala

Ser

25

Pro

Glu

ASp

ASp

val

105

ser

Ala

Ser

25

Pro

Glu

Glu

eolf-seql

Glu
10

Gly
Gly
Ala
Thr
Asp
90

Glu

Glu
10

Gly
Gly

Ala

Thr

val

Tyr

Lys

Thr

Ser

75

Thr

Ala

val

Tyr

Glin

Thr

Ser

Lys

Thr

Gly

Tyr

60

Thr

Ala

Met

Lys

Thr

Gly

TYyr
60

page 93

Lys

Phe

Leu

45

val

Ser

val

ASp

Lys

Phe

Leu

45

val

Thr

Pro

Thr

30

Lys

Glu

Thr

Tyr

Tyr
110

Pro

Thr

30

Glu

Glu

Thr

Gly
15

Ghu
Trp
Glu
Ala
Tyr
a5

Trp

Gly
15

Glu
Trp

Glu

Ala

Ata

Phe

Met

Tyr
30
Cys

Gly

Ala

Phe

Met

phe

Tyr
80



Leu Gin I7e Asn Asn Leu Lys Asn
85

Ala Arg Trp Asp Phe Tyr Asp Tyr
100

Gin Gly Thr Thr val Thr val
115

<210> 261

<211> 121

<212> PRT

<213> artificial sequence

<220>

<223> CHIAlA

<400> 261

G1n val GIn Leu val GIn Ser

1 5

ser val Lys val Ser Cys Lys

20

Gly Met Asn Trp val Arg Gin
35

Gly Trp Ile Asn Thr Lys Thr

50 55

Lys Gly Arg val Thr pPhe Thr

65 70

Met Glu teu Arg ggr Leu Arg

Ala Arg Trp Asp Phe Tyr Asp

100

Gin Gly Thr Thr val Thr val
115

<210> 262

<211> 121

<212> PRT

<213> Artificial Sequence

<220>

<223> CH1ALB

<400> 262

1

Ser
120

Gly

Ala

Ala

40

Gly

Thr

Ser

Tyr

Ser
120

Glu
val

105

ser

Ala

Ser

25

Pro

Glu

ASp

Asp

val

105

Ser

Gln val Lys Leu ng GIn ser Gly Ala

eolf-seql

90

Asp Thr Ala Lys Tyr gge Cys

Glu Ala Met Asp Tyr Trp Gly
110

Glu

10

Gly

Gly

ala

Thr

ASp

50

Glu

val

Tyr

Gln

Thr

Ser

75

Thr

Ala

Lys

Thr

Gly

TYr

60

Thr

Ala

Met

Lys

Phe

Leu

45

val

Ser

va'l

ASp

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr
110

Gly
15

Glu
Trp

Glu

Ala

Ala

Phe

Met

Phe

Tyr

80

Cys

Gly

Glu val Lys Lys Pro Gly Ala
10 15

page 94



Sar val
Gly met

Gly Trp
50

Lys Gly
Met Glu
Ala Arg
GIn Gly

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

<220>
<223>

<400>
Gin val
1

Ser val
Gly Met
Gly Trp

50

Lys Gly

Met Glu

Lys val Ser Cys Lys
20

Asn Trp val Arg Gin
35

ITe Asn Thr Lys Thr
55

Arg val Thr Mmet Thr
70

Leu Arg Ser Leu Arg
85

Trp Asp Phe Tyr Asp
100

Thr Thr val Thr val
115

263

121

PRT

artificial Seguence
CH1AlC

263

GIn Leu val Gln Ser

Lys val Ser Cys Lys
20

Asn Trp val Arg GIn
35

Ile asn Thr Lys Thr
55

Arg val Thr Mmet Thr
70

Leu Arg Ser Leu Arg
85

Ala Arg Trp Asp Phe Tyr Asp

Ala

Ala

40

Gly

Thr

Ser

Tyr

Ser
120

Gly

Ala

Ala

40

Gly

Thr

Ser

Tyr

ser

25

Pro

Glu

ASp

ASp

val

105

ser

Pro

Ser

25

Pro

Glu

Asp

ASp

val
105

eolf-seq

1

Gly Tyr Thr

Gly GIn Gly

Ala Thr Tyr

Thr Ser Thr-

75

60

Asp Thr Ala

90

Glu Ala Met

Glu Leu
10

Lys

Gly Tyr Thr

Gly Gln

Gly

Ala Thr Tyr

60

Thr Ser Thr

75

Asp Thr Ala

90

Glu Ala

Page 95

Met

Phe

Leu

45

val

ser

val

Asp

Lys

Phe

lLeu

45

val

ser

val

ASp

Thr Glu
30

Glu Trp

Glu Glu

Thr Ala

Tyr Tyr
95

Tyr Trp
110

Pro Gly
15

Thr Glu
30

Glu Trp

Giu Glu

Thr Ala

Tyr Tyr

95

Tyr Trp
110

Phe
Met
Phe
Tyr
80

Cys

Gly

Ala
Phe
Met
Phe
Tyr
80

cys

Gly



eclf-seql

Gin Gly Thr Thr val Thr val Ser Ser

Artificial Sequence

va'l

Ser

val

Thr

Thr

ser

85

Phe

val

Gln

cys

Arg

LYS

Met

70

Leu

Tyr

Thr

Ser

LysS

Gin

Thr

25

Thr

Arg

ASp

val

Artificial Sequence

115
<210> 264
<211> 121
<212> PRT
<213>
<220>
<223> CH1AlD
<400> 264
Gln val Gln Leu
1
Thr val Lys Ile
20
Gly Met Asn Trp
35
Gly Trp Ile Asn
50
Lys Gliy Arg val
65
Met Glu Leu Arg
Ala Arg Trp Asp
100
GIn Gly Thr Thr
115
<210> 265
<Z211> 121
<212> PRT
<213>
<220>
<223> CHIALE
<400> 265

1

GIn val &lIn Leu gaW Gin ser

Ser val Lys val Ser Cys Lys
20

Gly Met Asn Trp val Arg Gln
35

120

Gly Ala Glu val Lys
10

Ala Ser Gly Tyr Thr
25

Ala Pro Gly Gln Gly
40

Gly 6lu Ala Thr Tyr
60

Thr Asp Thr ;gr Thr

Ser Asp Asp Thr Ala
90

Tyr val Glu Ala Met
105

ser ser
120

Gly Ala Glu val Lys
10
Ala %gr Gly Tyr Thr

Ala Pro Gly GlIn Gly
40

Page 96

Lys

Phe

Leu

45

val

Ser

val

ASp

Lys

Phe

Pro Gly
15

Thr Glu
30

Glu Trp

Glu Glu

Thr Ala

Tyr Tyr
95

Tyr Trp
110

Pro Gly
15

Thr Glu

Phe

Met

Phe

TYTr

80

Cys

Gly

Ala

Phe

Leu Glu Trp Met

45



Gly Trp Ile Asn
50

Lys Gly Arg Phe

65

Met Glu Leu Arg

Ala Arg Trp Asp

100

GIn Gly Thr Thr
115

<210> 266

<211> 121

<212> PRT

<213>

<Z220>

<223> CHIALF

<400> 266

Gln val Gln
1

ser val Lys

Gly Met Asn

35

Gly Trp Ile

50

Gly Arg

Glu Leu

Ala Arg Trp

Thr
115

Gln Gly

<210>
<211>
<212>
<Z13>

<220>

267
121
PRT

Leu

val

20

Trp

AsSnH

val

Arg

Thr

Thr

Ser

85

rhe

val

val

Ser

val

Thr

Thr

ser

85

Phe

val

Lys

Met

70

Leu

Tyr

Thr

GlIn

cys

Arg

Lys

Met

70

Leu

Tyr

Thr

Thr

55

Thr

Arg

ASp

val

artificial sequence

ser

Lys

Gln

Thr

55

Thr

Ard

ASp

val

Artificial seqguence

Gly

Thr

ser

Tyr

Ser
120

Gly

Ala

Ala

40

Gly

Thr

Ser

Tyr

ser
120

Glu

Asp

Asp

val

105

Ser

Ala

Ser

25

Pro

Glu

Asp

AsSp

val

105

ser

eolf-seql
Ala Thr Tyr
60

Thr Ser Thr
75

Asp Thr Ala

90

Glu Ala Met

Glu val

10

Lys

Gly Tyr Thr

Gly Gln Gly

Ala Thr

Thr ser

75

Asp Thr Ala

90

Glu Ala Met

Page 97

val

Ser

val

Asp

Lys

Phe

Leu

45

val

ser

val

ASD

Glu

Thr

Tyr

Tyr
110

Pro

Thr

30

Glu

Glu

Thr

Tyr

TYr
110

Glu

Ala

Tyr

95

Trp

Gly

15

Glu

Trp

Glu

Ala

Tyr

95

Trp

Phe
Tyr
80

Cys

Gly

Ala

Phe

Met

Phe

Tyr

80

Cys

Gly



eolf-seql

<223> CH1AlG
<400> 267
GIn val GIn Leu val Gln Ser Gly Ala Glu val
1 5 10
ser val Lys val Ser Cys Lys Ala Ser Gly Tyr
20 25
Gly Met Asn Trp val Arg Gln Ala Pro Gly Gln
35 40
Gly Trp Ile Asn Thr Lys Thr Gly Glu Ala Thr
50 55
Lys Gly Arg val Thr Met Thr Thr Asp Thr Ser
65 70 75
Met Glu Ile Arg Ser Leu Arg Ser Asp Asp Thr
85 90
Ala Arg Trp Asp phe Tyr Asp Tyr val Glu Ala
100 105
Gln Gly Thr Thr val Thr val Ser Ser
115 120
<210> 268
<211> 363
<212> DNA
<213> artificial Sequence
<220>
<223> CHIAL
<400> 268
caggtgcagc tggtgcagtc tggcgecgaa grgaagaaac
teectgeaagg ccagcggeta caccttcace gagritcggea
ccaggecagg gectcgaaty gatgggctgg atcaacacca
gtggaagagt tcaagggcag agtgaccttc accctggaca
atggaactgc ggagocotgay aagigacgac accgoogtge
ttctacgatt acgtggaagc catggactac tggggecagy
age
<210> 268
<211> 363
<212> DNA_
<213> Artificial Sequence
<220>
<223> CH1AZ2

Lys Lys Pro

Thr
30

Thr Phe

Leu Glu

45

Gly

Tyr val Glu

60

Thr ser Thr

Ala val Tyr

Met Asp Tyr

110

ctggagctag
tgaactgggt
agaccggcga
ccagcaccag
actactgcge

gcaccaccgt

Page 98

Gly Ala

15

Glu pPhe

Trp Met
Glu Phe

Tyr

TYP
95

Cys

Trp Gly

tgtgaaggrg
ccgacaggcet
ggccacctac
caccgcctac
cagatgggac
gaccgtgict

60
120
180
240
300
360
363
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agc

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

<220>
<223> CHl1A

<400> 278
caggtgcage

278
363
DNA

tcoctgcaagy
ccaggocagqg
gtggaagagt
atggaaatcc
ttctacgatt
agc

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

<220>
<223>

<400>

279
121
PRT

279

Gin val Gln
1

val Lys

Met Asn

CH1A

1G

tggtgcagtc
ccagcggeta
gcctcgaatg
tcaagggcag
ggagcctgag
acgtggaage

Leu val

val
20

Ser

Trp val

35

Trp Ile

50

Gly Arg

Gluy Leu

Ala Arg Trp

Thr
115

Gin Gly

Asn Thr

Thr

val

ser
85

Arg

Asp Phe

100

Thr val

Gln

Cys

Arg

Lys

Met

70

Leu

Tyr

Thr

Artificial Sequence

tTggcgecgaa
caccttcace
gatgggctgg
agtgaccatg
aagcgacgac

catggactac

Artificial Sequence

Ser Gly

Ala

Lys

Ala
40

Gin

Thr
55

Gly

Thr Thr

Arg Ser

AsSp Tyr

val ser

120

eolf-seq]

gtgaagaaac
gagttcggea
atcaacacca
accacggaca
accgcegtgt

tggggccagg

Glu val

10

Ala

Ser
25

Gly Tyr

Pro Gly Gln

Glu Ala Thr

Thr ser

75

ASD

Asp Asp Thr

g0

val Glu Ala

105

Ser

ctggagctag
tgaactggyt
agaccggega
ccagcaccag
actactgege

gcaccaccgt

Lys Lys Pro

Thr
30

Thr phe

Gly Leu Glu

45

Tyr val Glu

60

Thr Ser Thr

Ala val Tyr

Met Asp Tyr

110

Page 102

tgtgaaggtg
ccgacagget
ggccacctac
caccgectac
cagatgggac

gaccgtgtct

Gly Ala

15

Glu Phe

Trp Met

Glu Phe

Ala Tyr

80

Tyr Cys

Trp Gly

363

60

180
240
300
360
363



eolf-seql

<210> 280
<211> 363
<212> DNA
<213> Artificial Seguence
<220>
<223> CHlA
<400> 280
caggtgcagce tggtgcagtc tggcgctgag gtgaagaage
tcctgeaagg cctctggtta cacatttacg gaattcggga
cctgggcaag ggcetcgagtyg gatgggatgg ataaacacga
gtagaagagt tcaaaggaag ggtcacgatg accacagata
atggaactac ggagcttgeg tagcgatgac acagoggrot
ttctatgact atgttgaagc tatggactac tggggcecaag
tca
<210> 281
<Z211> 121
<212> PRT
<213> Artificial Sequence
<220>
<223> PR1A3
<400> 281
Gin val GIn Leu val GIn ser Gly Ala Glu val
1 5 10
ser val Lys val Ser Cys Lys Ala Ser Gly Tyr
20 25
Gly Met Asn Trp val Arg Gin Ala Pro Gly Gin
35 40
Gly Trp Ile Asn Thr Lys Thr Gly Glu Ala Thr
50 55
Lys Gly Arg Phe val Phe Ser iLeu Asp Thr Ser
65 70 75
Ley Gln ITe Ser Ser Leu Lys Ala Glu Asp Thr
85 90
Ala Arg Trp Asp Phe Tyr Asp Tyr val Glu Ala
100 105
GIn Gly Thr Thr val Thr val Ser Ser
115 120

ctggcgectce
tgaattgggt
agacaggcga
cttctaccte
actattgtge

ggaccaccgt

Lys Lys Pro

Thr
30

Thr_Phe

Leu Glu

45

Gly

Tyr val Glu

val ser Thr

Ala val Tyr

Met Asp Tyr

110

Page 103

ggtgaaggtc
cagacaagca
ggccacctac
tactgcgtat
tcgatgggat

gaccgtctcc

Gly Ala

15

Glu Phe

Trp Met

Glu Phe

Ala Tyr

80

Tyr
25

Cys

Trp Gly

60
120
180
240
300
360
363



